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BBEJAEHHUE

B Hacrosiiee BpeMss MHOTHE CTpaHbl BIUIOTHYIO IOJOLIIM K HOBOM, Tak
Ha3bIBAEMOM, MOCTUHIYCTPUAIBHOM MOJEIN CBOETO Pa3BUTHS, B KOTOPOM Ha
NEPBBIM IUIAH BBIXOJAT TAaKHE LENHM KaK IMPOM3BOACTBO MH(POpMAIUH, 3HAHUH,
TE€XHOJIOTUM, NHTEJUIEKTYaJIbHBIX YCIIYT, JOCTHKECHUE COLUAIBHOTO COIJIACHUS U
crabuibHOCTH. [IpH 3TOM, HECMOTpPS HA CMATYEHNE KOH(MDIUKTOB U JOCTUKEHUE
corjacus 1o psAay OCHOBHBIX NMO3ULUN MEXY Pa3IuYHbIMUA COLUAIBHBIMU CIIO-
SAMH U TpyHnamu, MeXAy TPYJIOM M KalmuTaJIoM, MEXIY BJIACTbIO U I'PAKIAHC-
KHM OOIIECTBOM — KOHKYpPEHTHasi O00pp0a MeX1y KOMIIAHUSAMH HE TOJBKO HE
YTUXAET, HO PHOOpETaeT Bce OoJee 0KeCTOUCHHBIN XapakTep. C MOsIBICHUEM
HOBBIX HayYHBIX U MPUKIAIHBIX 33]1a4 0OHAPYKUBAETCA HEJOCTATOYHOCTh Tpa-
JULMOHHBIX MOAXOJ0B M METOJOB DPEIICHHs TaKWX 3a7ad. B 3TuX ycinoBusx
IOPUHLIUIIBI CUCTEMHOTO MOJX0Ja, obecreynBaroue 0oyiee TOYHBIN, LIEJIOCT-
HBIW, BCECTOPOHHUN aHalIW3, (GOKYCHPYIOIUNA BHUMAaHHE HE TOJIBKO Ha CaMOM
00BEKTE, HO U Ha OKPY’KAIOLIEH ero cpesie MOMOIalT MO-HOBOMY MOJIXOIUTh K
IIPEIMETY U3YUECHHUS.

HeoOxoauMo OTMETHUTH, YTO COBPEMEHHBIE CHUCTEMBbI YIPaBJICHHS, KaK
MPaBUJIO, XapaKTEPU3YIOTCS CIOKHOCTBIO, BEPOSITHOCTHBIM MPOSIBJICHUEM Ma-
paMEeTpOB COCTOSTHUS YIPABISIEMBIX 00BEKTOB M HEOIIPEAECIIEHHOCThIO PUHATHS
pewmeHuii. MccnenoBanne cyobekTa 1 00bEKTa YIPABICHUS JAET BO3MOXKHOCTh
YCTAaHOBUThH ONTUMAIBHOE UX B3aUMOJICHCTBUE B IOCTHXKEHHUH 1I€JIE€H U OCHOBBI-
BaeTCs HA aHAJIM3E€ U CUHTE3€ M3Y4YaeMbIX SIBIEHUU U MPOILIECCOB, KOTOPHIE BCE-
I71a MOKHO MPEACTaBUTh CUCTEMOM. [ TaBHBIE XapaKTEPUCTUKH JIFOOBIX CUCTEM —
COCTaB, CTPYKTYpa, PYHKIIMU 3JIEMEHTOB M CaMON CUCTEMBI. 3a1a4 BBISBICHHUS
AJIEMEHTOB, UX CTPYKTYpBI, CBA3€H U OTHOIICHUN MEXIY HUMHU, Mojelell (yHK-
LMOHUPOBAHHMSI JIIEMEHTOB — 3TO 3a/1a4¥ aHAJIU3a, a ONPEAEIICHUE MOJEIHN U OIl-
TUMAaJIbHBIX MapaMeTpoB (PYHKIIMOHUPOBAHUS CUCTEMBI — 33Ja4d CHHTE3a dJe-
MEHTOB M caMO#l cucTeMbl. /[ conuanbHO- SKOHOMHUYECKUX CUCTEM Xapakrep-
Ha, CIOCOOHOCTH 3JIEMEHTOB BOCIPUHUMATh, XPaHUTh, INepepadaThiBaTh HH-
dbopmaluio 1 UCIIOJIb30BaTh €€ JJIs YIPABIEHUS B YCIOBHUSIX B3aUMOJICUCTBUS C

BHEILIHEH CpC,Z[Oﬁ B COOTBCTCTBHH C 3aJaHHBIMH LICIIAMH. Hepe‘II/ICJICHHBIC BBIIIIC
9



3aJ1a4M BbI3bIBAIOT HEU30€KHOCTh NMPUMEHEHHS] CUCTEMHOIO MOJXO0AA, TaK KaK
TOJIBKO Ha €r0 OCHOBE MOKHO 00€CIIEYUTh KAUeCTBO YIIPABICHYECKUX PEIICHUN.
Peanuzanus 3agad BO3MOKHAa Ha OCHOBE MHCTPYMEHTAJBHBIX CPEICTB MMUTA-
[IUOHHBIX MOJEJNEH, CUCTEM NOIJEPKKH pEIlIeHUH Uil paloOHaIM3alUud U
00OCHOBaHUs YIPaBJICHUs HA BCEX YPOBHSIX, METOJOB U CPEACTB aKKyMYJISILIUU
3HaHUU O Pa3BUTUU SKOHOMHUYECKOH cuctemsl. lllnpokoe npuMeHeHuu noydu-
JIY TUIIEPTEKCTOBBIE TEXHOJIOTUU U MOJICIIBHBIE TPEHAKEPHI, UHCTPYMEHTAJIbHbBIE
METO/Ibl aHAIM3a MEXaHU3MOB (PYHKIIMOHUPOBAHUS PHIHKOB TOBapOB, cepTU(U-
Kalu UHQOPMALMOHHBIX YCIYyT U HPOAYKTOB JUJISI SKOHOMHUYECKUX MPHUIIOXKE-
HUM, METOJbl oOecrneueHrus MH()OPMAIMOHHOW Oe30macHOCTH. Pe3ynbTaTsl Uc-
CJIEIOBAaHUN MO MPUBEICHHBIM BBIIIE 33Ja4aM HAIIM OTPAKEHHE B MOHOTpa-
bumn.

B nepBom paznene MoHOrpaduu OTpa)k€Hbl BO3MOXKHOCTH HCIIOJIb30Ba-
HUSl CHCTEMHOIO IMOAXOJA IIPM MOJEIMPOBAaHUM MAaKpO U MUKPOIKOHOMHYE-
CKHX IPOLECCOB INI0OATBHON IKOHOMUKH: PACCMATPUBAECTCSI MOJIEb MPOBEJIE-
HUS onuuoHOB OpHIUTeHa — YeHOeka, 0COOCHHOCTH pa3BUTHsI €IMHOMN Bajto-
Thl COBPEMEHHOI'0 MH(OPMALIMOHHOTO 00IIECTBA, MOJIEIH MOAJIEPKKH MaJIOT0 U
CpPEeIHEro MNpeAIpPUHUMATENbCTBA. PacCMOTpEH KOMILIEKC MOJENEH OLEHKH
YPOBHS KM3HU HaceJeHUs1 CTpaH EBpONENCKOro corw3a U YKpauHbl, IPUBEACH
MOJEJIbHBIN 0a3uc HH(POpPMAMOHHOW 0€30MaCHOCTH KOPHOPALUMOHHBIX CTPYK-
TYp.

Bo BTOpOM pazzene paccMOTpeHbl MPUKIAIHBIE MOJEIN aHalu3a CIOXK-
HBIX CUCTEM: MOJIENIN NPHUHATHS PEIIEHUN C UCHOJb30BAHUEM 3JIEMEHTOB CTal-
HOTO TOBEACHUA U PeIIEKCUBHOTO MOJIX0Ja, METOJbl KJIACTEpPHOTO U (pak-
TaJbHOIO aHajaW3a IS HMCCIIEIOBaHUS (PMHAHCOBOM OE30MacHOCTH (DOHJIOBBIX
PBIHKOB, MoJenu (OPMUPOBAHUS HHTETPATBHBIX IOKa3aTejaeil  CcoluaibHON
HanpspkeHHoCcTH. PaceMoTpen anroputm ¢popMupoBanus Habopa akiuil B MUHBE-
CTULIMOHHOM TOpT(Qere, OCYHUIECTBICHO MOJAEIUPOBAHUE PEQPIICKCUBHBIX BIIHS-
HUN B CHUCTEME aHTUKPU3UCHOIO YIPaBJICHUS MPEANPUATHEM, IOCTPOEHBI MO-

ACJIN IIPOTHO3UPOBAHUSA PA3BUTHA BBICOKOTEXHOJIOTMYECKOM IMPOAYKIINH.

10



B Tpetbem pazzene paccMaTpuBarOTCS MPUMEHEHHUE CUCTEMHOIO MOX0/1a
B NIPOCKTHUPOBAHUU U YIPABICHUU CUCTEM PA3IUYHOIO HA3HAYEHHUS: PACCMOT-
peHbl MeToAbl (OopMUpOBaHUSI TPEOOBAHUN K HMHPOPMALMOHHBIM CHUCTEMaM,
OTIpeJIeNICHbl aIaTUBHBIE AITOPUTMbI TIOUCKA ONTUMAJIBLHON CTpaTErnu MOBBI-
HIEHUS! [ICHHOCTU OpeH/ia, MOCTPOEHBI MOJIENIH OIICHUBAHUS 3HAHUM B CUCTEMAaX
JTUCTAaHIIMOHHOTO 00y4YeHUs, CPOPMUPOBAHBI MHCTPYMEHTHI MOBBILICHUS Kaye-
CTBa CEpPBUC-OPHUEHTHPOBAHHOTO oOecrmedeHus. Pa3zpabortana cuctema kubep-
Oe3omacHoCcTH 0aHKOB Ha OCHOBE MCKYCCTBEHHOTO MHTHILIEKTa, cHhOopMHUpOBaH
QITOPUTM ONTUMHU3AINH TUCTPUOYTUBHON CETH TIPEATIPHUSATHA.

Konnektus aBTopoB MoHorpaduu ssigercs ydactHukom Xl Mexnyna-
poaHON Hay4HO-mipakTHuecko NHtepHeT-koHpepeHumnn “‘CospemenHvie npo-
Orembl  MoOenuposanusi coyuanvro-skonomuveckux cucmem” (9-10 ampens
2020 r.), 1enbl0 KOTOPOM SIBISIETCS OOCYXKJEHHWE HAYYHBIX U MPAKTHUYECKUX
po0IeM SKOHOMUKO-MAaTEMaTUYECKOT0 MOJICTUPOBaHUs. 32 MUHYBIIIUE TO/IbI B
paMKax KOH(pEpeHIMH ObLIO U3aHO JABEHAAIATh COOPHUKOB TE3UCOB JOKIA/I0B,
JIEBBITh KOJUIEKTUBHBIX MOHOTpaduii oOmuM oObemMom cBbiie 150 yci.-meu.
muctoB. C MarepuangamMu MPOIIEAININX HAYYHBIX KOH(PEPEHIIMA MOKHO 03HAKO-
MUTKCS TI0 azapecy http://mpsesm.org

OO6mas penakius coJiepaHusi MOHOTpauu OCYIIECTBIEHBI JTOKT. SKOH.
Hayk, nipod. B.C. IloHomapenko, D0KT. 3koH. Hayk, npod. T.C. KnebaHnoroii,
JIOKT. 9KOH. Hayk, npod. JI.C. I'ypbsIHOBOIi; HAyYHO-TEXHUYECKOE U CTUIUCTHU-
YECKOE PEIAKTUPOBAHME, a TaKxke OMOIMorpaduuecKkuii KOHTPOJIb — KaH/I. SKOH.

HayK, ao1. Auenko P.H.
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I''TABA 1
METO/JbI 1 MOAEJIN CUCTEMHOI'O AHAJIN3A
B COMAJIBHO-9KOHOMMNYECKUX CUCTEMAX

1.1. HMocaimkeHHsi aBoOap’epHuX onumioHiB OpHmTeliHA-YJeHOeka

3 6aI‘aT0q)aKTOpHOIO BOJIATHJILHICTIO

CrnexTpasibHe MOJaHHA JJIS HIUIBHOCTI 3arajibHOi OJTHOBUMIpPHOT Mu(y3ii
Oys0 oTpumaHo B po6oTi [1]. 3 Toro yacy, crekTpajibHa TeOpisl CTalla BaKJIMBUM
IHCTPYMEHTOM JJIs1 aHaNi3y (PiHAHCOBUX MoJeneil Audysii, a came B JOCIIIKEH-
HI PO3BUHEHB I10 BIACHUX (PYHKIIAX JIHIMHUX OlepaTopiB OaraTo 3ajaady, MOB's-
3aHUX 3 OLIHKOIO JIEPUBATHUBIB PO3B’SI3YIOTHCS 33 JOTIOMOTOK0 METO/IIB CIIEKTpa-
JBHOT TEopli, TOMY BOHA IIMPOKO 3aCTOCOBYETHCA y (DIHAHCOBIM MaTeMaTHII.
CriekTpalibHi METOJIU, € MTOTY>KHUM 1HCTPYMEHTOM JUIsl aHATITUYHOTO IIIHOYTBO-
PEHHSs1, IOB'A3aHOIO 3 OLIHKOIO I[IHHUX Marepis.

Amnaniz ocmanmix oocniodxcenv ma nyonikayiiu. CnekTpaibHy TEOpil0 BU-
KOPHCTOBYBAJIM 0araTo HayKOBIIIB, & caMe I TPOrHO3yBaHHS I[iH OMITiOHIB [2],
3HAXOJIPKEHHsI BIJICOTKOBOI CTaBKM Ha IIHHI marnepu [3], MoAeIIoBaHHS BOJIATH-
JTHHOCTI (hiHAaHCOBUX aKTHBIB [4]. SIKk cmekTpaigpbHa TEOpis TaK 1 CTOXaCTHYHI
MOJIeJIl BOJATHJIBHOCTI CTaJId HE3aMIHHUM 1HCTPYMEHTOM Yy (piHAHCOBIA MaTe-
MaTulll, 11€ TOB'I3aHO 3 TUM, LIO I[IHU JBOOAp'€pHOr0 OMIIOHY MiANOPSIAKOBY-
IOThCSl OPOYHIBCBKOMY PYXY 1 KOPEIIOIOTh 3 BOJATUIIbHICTIO [S]. JlocmimkeHHs
CTOXaCTUYHOI BOJIATUIILHOCTI, 30Kp€Ma BOJATHJILHOCTI aKTUBY, IO JICKHUTH B
OCHOBI MOX1AHOT Ta KOHTPOJIOETHCS HEIOKATLHOIO Audy3ieto [6].

BukopucTOBYIOUM METO/IM 3 CIEKTPAIBHOI TEOPIi Ta TeOpii CUHTYJISIPHUX 1
peryJsspHuX 30ypeHb, MOXHA 3HAUTH HAOIMXKEHY I[IHY JIBOOAPEPHUX OIIIIOHIB
OpnmrreiinayY nenOeka 3 6aratopakTOpHOIO BOJIATUIIBHICTIO, SIK PO3BHHEHHS 3a
BIIACHUMH (YHKIIISIMA BUKOPUCTOBYIOUH iH(iHITe3uMabHi reneparopu (I+n+1)
BuMipHOi qudysii,[ > 1,m =1, [ € N,m € N 100T0 nudy3isi 3aJI€KUTh B1J
omHiel JOKambHOI 3MiHHOI, |-BUMipHOTO MIBHMAKO3MIHHOTO (hakTopa i
N-BUMIPHOTO MOBUIHHO 3MIHHOTO (hakTopa. /laHe moCHimKeHHs € pO3IIUPEHHIM

pobit [7-9], B [9] I=1Ta n=1.
12



METO/bI 1 MOAEJIN CUCTEMHOI'O AHAJIU3A
B COMAJIBHO-OKOHOMMYECKHNX CUCTEMAX

Memorwo oocnioddcents € po3poOKa alroOpuTMy 3HAXOHKEHHS HAOIHMKEHOT
I[iHU J1BOOAp’€pHUX OMIIIOHIB Ta 3HAWUTH SIBHI (OPMYIHU AJSl 3HAXOHKCHHS Bap-
TOCT1 JCpUBATHBIB HA OCHOBI PO3BUHEHHS 3a BIACHUMHU (PYHKIIISIMH Ta BJIACHHU-
MU 3HAYCHHSIMH CaMOCTIPSDKEHUX OTIEpaTOPiB 3 BUKOPUCTAHHIM KpalOBUX 3a/1a4
JUTSL CHHTYJISIPHHX 1 peryJisipHUX 30ypeHb. BcTaHOBUTH TeopeMy OIlIHKH TOYHOC-
Ti HAOJVDKESHHSI II1H OIIIIOHIB.

OcHogni pesynomamu docuioxcenns. Hexait (Q, F, P) € mpocTopoM HMo-
BIPHOCTI, AKUN HiATPUMYE KOpEIbOBAaHUIM OpOYHIBCHKHIA pyx
(WX, W1, . WY, W?%, . W?r) 1 eKCHOHEHIlaJbHa BUIIAJAKOBA 3MIiHHA
e~Exp(1), sxa € He3anexHow Bix (WX WY1, ... WY, W%, . W) . Mu 0y-
JIEMO BBa)KaTH, 1110 ekoHoMika 3 (I+n+1) dakropamu, onrcaHa OJHOPITHAM Ya-
coM Ta HenepepBHMM Mapkiscpkum npounecoM x = (X, Yy, ..., Y}, Zq, ..., Zy),
SKAA BU3HAUCHWH B JesKoMy mpoctopi craHiB E = | x R! x R", xae
Yy, ..., Y) €RY (Zq, ..., Z,) € RM | - iHTEepBan B R 3 TOYKaMH e; Ta e,, TAKH-
MU, 0 —0 < ¢; < e, < 0. MU IpUITyCKaEMO, 110 ¥ Ma€ IMOYaToK B E 1 MUT-
TEBO 3HUKAE SIK TUIBKU X BUXOIUTH 32 MeX1 [. 30Kkpema, JTUHAMIKA y 3 (p13U4HOI0

Mipoto [P, € HACTYIMHOO:

Xe = { (e Yae " Yiw Zas - Zn) T’Tl><t' . T=infe>0:X €D,
ne (X, Yy, s Y, Z4, ..., Zyy), 321F0THCS
( dX, = v(X)dt + a(X))f NYie) oo iy Z1gy ooy L) AW,
dYy, = —ay(Gie)de + = (G)aw.”,  j=11
dZy = 8;c/(Zy)dt + \[6,9,(Zi)dW,  i=1n.
A(W*, W¥)); = pyy dt, j=1,
9 d(W*,W?), = py,.dt, i=1,n.

d(WYi,W* ), = py dt, ]

d(WYi,W¥r), = pyjyrdt, j=11 r=1,L
d(W?#, W?k), = Pzz, At i=1n k=1n.

\ (X0, Y105 o5 Y105 Z105 +o» Zno) = (6, V10s + Vi0» Z10s - » Zno) € E.
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METO/bI 1 MOAEJIN CUCTEMHOI'O AHAJIN3A
B COIMAJIBHO-OKOHOMUWYECKHNUX CUCTEMAX

A€ pyy, =0, J#7T, Pz =0, L # K Pxys Przy Py,z;» 33AOBOIBHAIOTE YMOBY

<1-2 KOpEJIALINHI MaTPHUIll BUIY:

pxyj| ) |pXZi|' |’0ij1'

1 pxy] pXZi
pij 1 pyjzl-
le'x pziyj 1

HamiBJI0JATHO BU3HAYEHI, TOOTO

1+ pryjpxzipyjzi - pxyjz - pxziz - pyjziz = 0, j=1 L, i= 1;_"

[Tpouiec X Moske penpe3eHTyBaTH 0araro €eKOHOMIYHHMX SIBULI, Ta MpoOLe-
ciB. Hanpuknan, BennuuHy 3amaciB, LIHY 1HAEKCY, HaJIMHUA KOPOTKHHA BIJCO-
ToK 1 T.A. [Ile mupiie, X 1e 30BHIMIHIA (aKTOp, KU XapaKTepu3ye BapTICTh
OyIb-SIKUX 13 3rajianux Buile nporeciB. [lig ¢i3uyHor0 Miporo [P mporiecy X,
PO3yMIIOTh IpoLec X, IKUii Mae MUTTEBUH npeii( v(X,) 1 CTOXaCTUYHY BOJIATH-
neHICTh a(Xe) f (Yig) oo Yie Z1g oo s Zne) > 0, AKUA MICTUTH OOU/IBI KOMITOHEHTH:
nokanbHy a(X,) 1 HenokanbHy f(Yyq, ..., Yit, Z1g ) Zpt)- 3QYBOKUMO, LIO He-

CKIHUEHHO Malll TeHeparopu (iHdiHITI3eManbH1) 1 Y;

;i Ta Z; MalTb BUIJISI

Vi,j

Qo

Y

11 5, 1
- E_j(fﬁjz(yj)asgjyj + aj(yj)an>’ﬂZ: =6 (Egiz(zi)azzizi + Ci(Zi)azi);
XapaKTepU3yIOThCsl BeanunHaMu 1 ta §; BigmosigHo. Takum wmHOM, Y, ..., Y]
€j

Ta Zj, ..., Ly, MAIOTh BHYTPIIIHIO WIKaly 4acy €; > 0 i 1 S 0. Mu BBakaemo
6; |

L

€, <<1 14; << 1, mo0 BHYTpILIH LIKaNa 4acy ¥; OyiIa Manoro, a BHYTPIIIHS
mIKajia 4acy Z; Benukoro. Orxe, Y;,j = 1,[, Ue WBHAKO 3MiHHI (akTopH, a

Z;, i = 1,n MHOBLIBHO 3MiHHI (aKTOPH. 3ayBaXXHMO, 11O gf,f Ta Qgi MaroTh o-
j i

pMy BULY
L= %az(x)a,fx +b(x)d, — k(x) X € (e1,€2),3 k(x) =0

14



METO/bI 1 MOAEJIN CUCTEMHOI'O AHAJIU3A
B COMAJIBHO-OKOHOMMYECKHNX CUCTEMAX

JUISL BCIX x € ], € 3aBXKJAM CaMOCIPSHKEHWMH B TUILOEPTOBOMY MPOCTOPI
H = L*>(I,m), ne I € R iHTepBan 3 KiHIFIMH e,1 e, Ta m— WBUAKICTb MILIBHOCTI
nudys3ii.
Dom(Q){f € L>(I,m): f,0,.f € ACioc(1),8fL*(I,m), BCs na e; ma e,}

ne AC,.(I) € mpocTopoM (QyHKIIH, aOCOIIOTHO HENEPEPBHUX HAa KOXKHOMY
KoMmmakTHOMY miaiHTepBaii | [10]. KpaiioBi yMoBH Ha e; Ta e, HaKIamalOTHCS
JUTSL BUX1JHUX, BX1THUX 1 PETYJISPHUX MEXK.

OuiHMMO TOX1THUM IIHHKUK Tarip, 3 BUILIATOIO B 4yac t > (), AKa MOXe 3a-
JeXaTH Bl TpaekTopii X. 30Kpema, MU PO3TIIIHEMO (DOPMH BUILIATH:

Bunniata = H(X;)[(75p)-

1€ T — BUMAJKOBUNA MOMEHT 4acy, MPOTATOM SIKOTO € HEBUILIATa MpeMii MoXiJI-
HOTO akTUBY. OCKUJIBKH HAC ITIKABJSATH OIIHKH MOXIJTHUX MU ITOBHHHI BU3HAYH-
™ quHamiky (X,Y,...,Y,, Z,...,Z,) TIiJ OIIHKOIO MIpH IIPH HEHTPaIbHOMY
PU3HKY, SKHi MM [O3HAYUMO, SK [P. MaemMo Taky JHHAMIKY:

(dX; = (b(Xy) — a(X)f Yagr oo Yo Zats ooor Zo) 2(Yigs oo, Yio Za e s Znp) )t
+a(Xt)f(Y1t, ann ,Ylt, th, seny Znt)thx,

1 —_
dY}t = <E a]( t) \/—B]( t)Aj(Ylt' ""Ylt' th, oy Zl’lt)) dt + \/_E_Jﬁ](yjt)dvvty];

dZ; = (5iCi (Zi) — \/Figi(zit)[g(Ylt» s Vo La gy won s Znt)) dt + \/gigi (Zp)dW,,

) AW, W?i), = pyy.dt, j=1,L
(W=, Wy, = p,, dt, i=1,n. (1)
AW, W), = p, dt, j=1, 1,1, i=1,n
A(WYi,W¥r), = pyjyrdt, j=11 r=1,L
d(W*, W), = p,,.dt, i=1n, k=1n.
\ (X0, Y105 > Y10, Z10 +++» Znno) = (%, Y10, -+ Y10) Z105 -+ » Zno) € E,
ne

TTX . x v(X¢)—b(X¢)
th ._ th + (a(Xt)f(Yu,...,Ylt'Z1t,...,Znt) + Q(Ylt' B Ylt’ th’ o Znt)) dt

~ Y Yj
dW,”) = dW;”" + A;(Y1¢, o, Yie, gy -ov, Znp)dL,
15



METO/bI 1 MOAEJIN CUCTEMHOI'O AHAJIN3A
B COIMAJIBHO-OKOHOMUWYECKHNUX CUCTEMAX

dW,” == dW, + [;(Y1g, -, Yio Z1gy - » Znp) dL.

B Pyiy, =0, JFT, Prp, =0, 1 # k.

Mu nHakmamaemo Taki ymoBW mo6 cuctema (1) mama exuHWA CUIBHUI
PO3B’S30K.

BunankoBuit yac t € 4acoM IMOX1JIHOTO aKTUBY. Y HAIIOMYy BUIAJKY, J€-
oyt MOKe BIIOYTUCS OJTHUM 13 TBOX CITOCOOIB:

1) xoyr X BUXOJUTH 3a iHTEpBa ],

2) y BUNAAKOBUI Yac T}, IKUM Kepye piBeHb pu3uky h(X,) = 0.

[le MOKHa BUPA3UTHU HACTYITHUM YHHOM:

( T =11,
T, =inf{t > 0: X; € I},

{Th = inf {t >0: foth(Xs)ds >e(X, Yy, 0, 1,2, ...,Zn)},
e~Exp(1) L.

3ayBaXMMO,  III0  BHUIIQJIKOBa  3MIHHA &  HE3aJIeKHA  BIJ
X, Yy, o, Y1, 24, 0, Zy)-

106 BimcTeKXyBaTH T), MM BHKOPHCTA€EMO IHIMKATOp mpolecy: D, =
Tiezr,) A€ D = {Dy,t =0}, — Ginetp nopomwkennii D ta F = {§F,,t > 0} -
¢ineTp reneparopa (WX, W1, . WY, W?, .., W?). Bukopucraemo (QuisTpa-
o G = {®,,t = 0}, ne ®, = F.VD,. 3ayBaxnmo, mo (X,Yy, ..., Y}, Zq, ..., Zy)
PUCTOCOBaHI 10 G 1 T — Yac 3yNMUHKH ({{T < t}} € ®, a1 Beix t > 0).

BBaxkatumemo, 1110 Hailla eKOHOMIKA BKJIIOYA€ HAAIWHUM aKTUB, SIKUU PO-
CT€ MHUTTEBO Ha BenuuuHy r(X,) = 0. ToOTo MOMEHT Hampukian, "He IUIATHTH
JTUBIICHAN " YU MPOJIaXK HEIUIATKHOTO aKTUBY S, IIHOBUM MPOIEC SIKOTO OMH-
CyeTses K Sy = lg»p 31Xy, A6 mpoctip craHiB X, [ = (0, 00), TOAL LiHa aKTHBY

t
OOYHUCITIOETBCA 32 JIOMOMOTOI0  (pOpMYIIH { o~ Jo T(Xs)ds S t=>0 }’ npoliec

(P, G) — € MapTUHranbHUM. BenuuuHy MapTHHrana 3HaXOAUMO, MiICTaBIA0YHU
b(X;) =[r(Xy) + h(Xp)1X: 1 2(Yy, ..., Y1, Z4, ..., Zy) = 0 B (1). PiBenn pusuky
h(X,) y BincoTKOBiH cTaBul r(X,) Ta B Apeidi X NOBHHEH AAaTH KOMIICHCALIO
3a MOXJIUBICTh Heruiatexy [11]. 3 iHmoro 60Ky, Ko X TUIbKU ONMUCY€E HaO1M-
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B COMAJIBHO-OKOHOMMYECKHNX CUCTEMAX

HHMI B1JICOTOK uepe3 r(X,), TO IpH nepexoal Bix (i3uyHoi Mipu [P 10 OLIHKH
BUMIPIOIOTh [P, HEMae moTpeOM 3MiHIOBaTH Apeiid Bix X 1o v(X,) abo mo
b(X;). OnHak, MO>KHa PO3IJIAHYTH €(EKT BKIIOYECHHS PUHKOBOI I[IHH PU3HKY. Y
bOMy  BUNAAKy MoxnHa miacrasuth B (1)  b(X,) =v(X.), Ta
Ny, o, Y, 24, ..., Z,) # 0.

O1iHMMO TIOX1THUHN aKTUB ACSKOTO BUTpally (BUILIATH), BAKOPUCTOBYIOYH HEH-
TpaJdbHUM PpU3UK I[IHOYTBOpPEHHA 1 MapkiBcbkuid JaHmior X, IiiHa

€5’ eAKUX TOXIJTHUX AKTHUBIB B ITOYATKOBUU MOMEHT
USO (6, %, V1, o Vis 21y ooy Zp) 2 A

4acy Ma€ BUTJIAL!

~

€8’ —
u (tr Xy V11 Y1y 215 =) Zn) - [Ex,yl,...yl,zl,...,zn

exp <_ jtr(xs)ds> H(Xt]l{t>‘r})]r
0

AC e = (€4, ..., €1), 5 = (64, ..., 6,), & V1, V1,24, ., Zy) € E € IOHATKO-
Ba Touka npouecy (X, Yy, ..., Y}, Zq, ..., Zy ). 3a gonomororo ¢opmynu deitnmana-

Kaua, MOJKHAa I10Ka3aTHu, 110 7 ) 3aJ0BOJIbHAEC HACTYII-
n

S (t, %, Y1, o V1) 24, oo
Hiit 3amaqi Ko [10]:

(—6t + EEE) uay =0, (yy, Y121, ...,Z,) €EE, t €RY, (2)
uE"S'(O, X, V1, o Vi) Z1y e Zn) = H(X), (3)
JIe OTIepaTop QEE Ma€ BUTIISA:

=s7 1 1 Si )
ged = 5‘:16—],90]' + 25':1\/_6—]_91]' + 8 + Zi,j\/e:jgﬁSij + 2iy/6: My + X 6y,

1 . T
Loj = E'sz(yj)aijyj + a;(y;)0 po J=1LL
&1 = Bi0)) (Pxy, @) f V1, o V1 20, w00 2005 — Aj (V1 o Y1 21, w00, 20)) Dy

1 2 2 2
25 = 5 a2 (OS2 V1, e Y121, 1 20) O +
(b(x) — a()Qy, Y1, 215 s Z0) f V1) 0 V1o Z1) e Z0)) O — K (X)
Sms.ij = sziﬂj(yj)gi(zi)aszi;

My; = 9:(z;) (pxzia(x)f(yl, V1 21, s Z0) O — i (Y1, - V1, 24, ---'Zn)) Oz

17
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My = g2 (21)02,, + ci(2)8,, k() =10 +h(x), L) =2y,

. 1
Mu npumnyckaemo, mo audysis 3 iHOIHITI3eMaTbHUM T€HEPaTOpOM Qyj

Mae iHBapiaHTHUN po3noaia I1 3 minpHICTIO ;i (yj).

Yj
wi(y;) = ———exp do;, vj=1,L
]( ]) ; ,812(9)

jo

KpiMm mmouarkoBoi ymoBu (3 HKIIA .65’ mo-
p y (3) dymxuis e (t, X, Vi, o Vis Z1y e r Zpy)

BUHHA 33JJ0BOJIBHATU Ha KIHLAX e, Ta e, 1HTepBady | KpaiioBi ymoBH. KpaiioBi
YMOBH B TOUKaX e; Td e, HAJCXKATh O0NACTI g&s’ 1 OyAyTh 3amexaTy BiJ MpPH-
ponu mporecy X Ha KIHISX [ Ta KJIacU(IKYIOThCS SIK MPUPOJIHI, BUX1AHI, BXITHI
abo peryJspHi [12]. 3anmaya Komri 2)-3) TS
(f,aq, ..ay, By, or By A1, - A, €1, ooy Cpy 91, oo G Ty, oo, [,) HE Ma€ aHAIITHY-
HOro po3B’a3Ky. OnHak, A1 (IKCOBAHOTO §7, YMOBH, SIKI MICTATb € Ta BIIXWIIA-
IOThCSI SIK 3aBIOJTHO Majio B €0KOJI, [0 3yMOBJIIOE CUHTYJISIpHI 30ypeHHs. s

(hiKCOBAHOTO €; YMOBH, SIKi MICTSTB §; € MAJUMHU IS ACSIKOTO MAJIOTO §/ OKOIIY,
IO CIIPUYMHSE PEryJsApHi 30ypeHHs. TakuM 4MHOM, €-OKLI Ta §/-OKLI Ja€ IO-
4aTOK 00’€IHAHOMY CHHIYJISpHO-pEryIspHOMy 30ypenHio 0(1) omeparopa £,.

Jlsist Toro o0 3HAMTH acCUMNITOTUYHUEN po3B’si30Kk 3anadl Komri (2) (3) po3Bu-
__, .
HEMO , €6’ 3a CTCNeHAMH  [¢; Ta /5. [13]:
_ : , ; in
E’(S,_z: z:z: z: J1 J1 l1
u = VE1L A€l \/61 ...\/611 ujl'---'jn‘ilu--il'
120 ;20 j;20  j,20
ae
. ) . i
z z : z : z : J1 J1 11 n
VEL € 1/61 ...1/671 ujl'---'jn'ilu--il

120 ;20 j120  jp=0

my;  MmM20my,20 Mgy

. . i in
1imz Z Z z \/6—1]1 ---\/?l]l\/5_1 1 \/6_11 Uj o fmiayenip?

i120 llZO j120 jnZO

my = 0, ..., My, = .
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HabGamxeHa 1iHa 00YUCIIIOETHCS
l

€8 ~ y— E /s
u U507 + 1] o T u01
J=1

Bubip po3BHHEHHS B HAMIBLUINX CTCIHCHSIX €; Ta §; € HPUPOAHIM IS

QE,S’.
[IpoBoasun aHaii3 CHUHTYJSIPHUX 30ypeHb Ha BIAMOBIJIHUX PIBHSAX MU

OTPUMAEMO, 1O U~

0.0 Y1

707 U- 7 HE 32JIEXKaTh B Yy, ...y OCHOBHI Pe3yJib-

r

TaTU ACUMIITOTUYHOTO aHaJ13y HAaBEJIEHI 3a JI0NMIOMOI0I0 HACTYITHUX (popMy

0(D): Xj=1 80 Uz o T (=0 + (€2Dugr = 0, uzr(0,x, 24, ..., 2,) = H(x), (4)

0(\/5)' ﬂojugj’a + ﬁljuzj,? + (_at + (22))1%1’? + Z ﬁlkuikj,? + Z 481,: =

K#j i%)

AU quF(O,x,Zl, wrZp) = 0,1 = (0, 2 1 0,1,0, ....0), (5)

] 00/)
J
3 aHani3y peryiasipHux 30ypeHb MaeMO
0({/8,): (-9, + (82))u6’ 7 = By Ug 5o U (o X, 21,0, Zy) = 0,i = 1,n. (6)

Omneparopu (£,), A;, B; Ta d,, BU3Ha4eHi 3a popmynamu

(2,) = la 2a2(x)02 + (b(x) — fRa(x))d, — k(x), x € (ey,ez),

A;

j = _V3]a(x)a az(x)axx — Vz5a z(x)aagx - uzja(x)axa(x)ax -

Uy ja(x)0y,
Bi = —va(x)0x —Vo; T& 0, = 0,605 + fQ'0g, V1 = Gibxz{f), Vo=

gi{l}), v i = 1,n Ta HOPMOIO

(X2 = fRz Xy, Yy ()T (v2)dy dys, (-1 =
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Jot X1, ey (1) o () dyy . dyy
(-1 =(X) (fQ) = f0. {f?) = G*
f 1 0 HenepepBHO AM(EPEHLINOBHI IO Zq, ...,Z, 1 aOCOIIOTHO 1HTErPOBHI IIO
Vi, Y1~
3HaiiieMo po3B’si3ku piBHsHB (4)(6) Ha OCHOBI BIacHUX (YHKIIIH, Biac-
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Bucnosxu. 1le nocnimxeHHs] po3BUBA€ 3aralbHUNA METOJl OTPUMAaHHS Opi-
€HTOBHOI IIHM JJIsl IIUPOKOTO KJIAacy IIHHWX TanepiB. BuminaTtu 3a nepuBaTuBa-
MU MOXKYTh OYTH TUIAX03aJCKHUMH, a TIPOIIEC, 10 JISKUTH iXHI OCHOBI MOXE
MPOSIBIISATA CTPUOOK. IHTEHCUBHICTh CTpUOKaA 3aJICKHUTh BlJ OaraToBUMipHOI BO-
JATUIHHOCTI. PO3POOJICHO 3arajibHy TEOPI0 OIIHIOBAHHS JICPUBATHBIB OMIIIOHIB,
K1 TIOPOJDKYIOThCS AUDY31IHHUMH TIporiecaMu, e AuQy3is 3aJIeKUTh BiJ JBOX
rpyn 3MmiHHEX ¢akTopiB. HaBeneHo anroputm oOuucieHHS HAOMMKEHOI ILiHU.
BcranoBiieHO TOUHICTH OLIIHOK. Po3po06iieHy Teopito 3aCTOCOBAaHO 10 nUy3iii-
HOTro oneparopa OpHinteliHa-YaeHOeka, SKUil PO3KIaJeHO M0 BIACHUX (QYHKIII-
SIX Ta BJIACHUX 3HAYCHHSIX.

OCHOBHOIO TEpeBarol0 Haloi METOAOJOrii I[IHOYTBOPEHHS € Te, IO,
KOMOIHYIOYM METOJIM 3 CIEKTPaAIbHOI TEOPli, peryJIIpHOi Teopii 30ypeHb 1 Teopii
CUHTYJISIpHUX 30ypeHb 3BOJIMMO BCE JIO PO3B’s3aHHS PIBHSIHb HA 3HAXOJ/KCHHS

BJIaCHUX (PYHKIIIM Ta BJIaCHUX 3HAYECHb.
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1.2. Model basis of information and analytical security system
of corporate business structures

In the conditions of a dynamically developing digital economy, one of the
topical directions of increasing the efficiency of systems of various purposes and
levels of hierarchy is the development of qualitatively new security technolo-
gies. This is due to the fact that, along with a number of positive synergistic ef-
fects, the development of the digital economy carries specific threats and risks.
In particular, in the financial and economic sphere, such risks include: an in-
crease in the probability and an increase in the number of speculative attacks;
the depreciation of assets and a unidirectional reaction to "shocks", the effect of
the epidemic. The need to monitor and prevent such specific risks and threats
requires the transformation of security management systems.

The problem of improving the management of financial and economic se-
curity for business structures of the corporate sector is especially relevant, as
exactly this sector has the state’s prevailing share of profits, trade turnover, the
employed population, etc. In particular, in Ukraine the share of the corporate
sector takes more than 60% of the employed population and trade. The corporate
sector of the eurozone countries makes more than 70% of investment. At the
same time, the corporate sector is characterized by the highest level of losses
and profitability rate volatility. Financial security and bankruptcy are the result
of economic and social upheavals, supply chain disruptions, reduced sales, un-
employment, social tensions, etc. Therefore, the focus of modern research is to
develop a model basis for information-analytical security systems that allow for
the earlier detection of threats of a financial crisis and allow to develop a set of
preventive measures aimed at eliminating them and ensuring an acceptable level
of financial security.

It should be noted that the pleiad of eminent scientists was successfully
engaged in the problem of developing security systems at different levels of the
hierarchy. Significant achievements in the development of the categorical basis
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of the security system mechanisms belong, in particular, to such scientists as
O. Baranovsky (2004), M. Yermoshenko (2001), S. Shkarlett (2007), V. Sen-
chagov (2005) and others. V. Geyets (2006), T. Klebanova (2004, 2006),
I. Lukyanenko, M. Oliskevich (2017), V. Ponomarenko (2004), R. Rudensky
(2009), N. Chernova (2004, 2006), A. Chernyak (2006) and others successfully
deal with applied problems related to various aspects of security systems model-
ling.

Thus, the researches of V. Geyets (2006), T. Klebanova (2004, 2006,
2014), E. Piskun (2014), I. Lukyanenko, M. Oliskevich (2017), V. Ponomarenko
(2004), A. Chernyak ( 2006), Lidiya Guryanova, Stanislav Milevskiy, Lyudmila
Bogachkova, Iryna Lytovchenko, Vladislav Polyanskiy (2017) are devoted to
the development of models of security mechanisms for systems of different lev-
els of hierarchy, which include models of the formation of a system of diagnos-
tic security indicators, integrated security assessment, prediction level of threats,
security level of the state, region, business structure. In the work of R. Rudensky
(2009) the structure of the model basis of the anticipate safety management sys-
tem was proposed.

In the works of Berneti, S. (2011), Javier De Andres, Pedro Lorca, Fran-
cisco Javier de Cos Juez, Fernando Sanchez-Lasheras (2011), Ning Chen, Ber-
nardete Ribeiro, Armando Vieira, An Chen (2013), a method of fuzzy c-means
and self-organizing maps of Kohonen are used to classify financial situations
and to choose differentiated strategies for financial stabilization. Researches pre-
sented in the works of Ko, Yu-Chien (2017), Davidenko N.M. (2012), Matvi-
ychuk A.V. (2010), Li S. (2014), Brezigar-Masten A., Masten I. (2012), Kleba-
nova T.S., Chahovets L.O., Panasenko O.V. (2011), Zarei M., Rabiee M.,
Zanganeh T. (2011), Bahia 1. (2013), L.S. Guryanova, T.S. Klebanova,
T. N. Trunova (2017) consider the application of methods of discriminant analy-
sis, logit, probit analysis, neural network modelling, fuzzy logic theory for iden-
tifying and forecasting the class of financial situations of the security of the en-
terprises.
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Publication of T.S. Klebanova, L.S. Guryanova, I.K. Shevchenko (2014)
addresses the development of models for the mechanism of early informing and

preventing of the threats in multi-level systems. In the work of Guryanova L.S.,
Klebanova T.S., Milevskiy S.V., Nepomnyaschiy V.V., Rudachenko O.A.
(2017), models of analyzing the dynamics of safety indicators are presented, al-
lowing to identify system components that at certain stages help to increase the
overall level of security or, vice versa, create additional threats. The works of
A. Roes, R. Glick, (1997), G. Corsetti, M. Pericoli, M. Sbracia, (2005), R. Es-
prinoza, A. Prazad (2010), touch upon the problem of assessing the effect of in-
fection, analyzing the prolonged impact of threats, identifying the most likely
channels of crisis infection.

Crisis development tendencies led to a wide dissemination of researches
related to the justification of the financial strategy and the optimization of the
financial performance of the enterprise in the conditions of threats. Zelenkov
Yuri, Fedorova Elena, Cherkizov Dmitry (2017), Niccold Gordini (2014) pro-
posed to use genetic algorithms to optimize the parameters of the financial strat-
egy in order to prevent the transition of enterprises to a class of financial crisis
(bankruptcy). Combined optimization and simulation models of financial activi-
ty are considered in the works of Klebanova T.S., Guryanova L.S.,
Kononov O.J. (2006), Barannikov V.V. (2008).

It should be noted that, despite the effectiveness of the approaches pro-
posed by the authors named above, the works do not touch upon the issues of
predicting the financial security of corporate business structures. Such structures
are characterized by large volumes of accounts payable and receivables, related,
in particular, to intrasystem lending; they finance the execution of works, both
on system-wide projects, and on local projects of individual companies, etc. The
use of traditional approaches to predict the level of financial security of corpo-
rate structures reveals their poor prognostic accuracy.

Also, in the mentioned above works insufficient attention is paid to the
problem of the complex improvement of the financial management system of
corporations. In most cases, the central issue is the development and implemen-
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tation of tools for local diagnosis of crisis phenomena in individual enterprises.
The issues of evaluating the impact of local financial crises on the financial state
of the corporate structure as a whole, of predicting the financial crises of the
corporate structure with the aim of preventing or localizing the consequences are
poorly considered. Due to this, the development of a model basis of the mecha-
nisms of informational and analytical security systems is an urgent way to im-
prove the efficiency of financial activities of corporate business structures.

Main modules of information and analytical security system
of business structures

The information-analytical security system of business structures offered
in the work includes the following main modules:

Module 1. Estimation of threats to the financial security of the corporate
business structure. Target orientation of the module is: analysis of the financial
condition of the corporation; analysis of the financial condition of subsidiary
enterprises (SE); assessment of the impact of the financial crisis on the SE on
the threat of bankruptcy of the corporation as a whole.

Analysis of the financial condition of the corporation involves the solution
of such tasks as the forming of an information space for the characteristics of the
financial security of corporate business structures; substantiation of classes of
financial conditions of the corporation; estimation of the threat of a crisis; identi-
fication of the class of financial crisis. These problems are solved using expert,
cluster analysis, multiple choice models and neuro-fuzzy networks
(Klebanova T.S., Gvozdytskyi V.S., Labunska S.V., Yermachenko 1.V., 2018).

During analysis of the financial conditionan estimation of the threat of the
crisis and identification of the crisis class at SE, assessment of deviations of fi-
nancial indicators from the normative values are carried out. The solution of the-
se tasks is based on the neuro-fuzzy approach.

Evaluation of the impact of the financial crisis at SE on the threat of bank-
ruptcy of the corporation assumes the analysis of the nature of the relationships
between SE and parent enterprises, the financial flows between all corporate
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structural units; forming of linguistic terms and rules of recognition; the calcula-
tion of evaluation of the crises impact at SE on the threat of bankruptcy of the
corporation. To implement these tasks the theory of fuzzy logic is used.

The model basis of the module 1 includes model M1 — model of estimation
the threat of forming of financial crisis in a corporation; model M2 — model of
estimation the threat of forming of financial crisis at the subsidiaries of the cor-
porate structure; model M3 — model of evaluation of the impact of crisis events
at the subsidiaries on the financial condition of the corporation.

Module 2. Forecasting the financial condition of SEs and of corporation as
a whole. In this module, financial indicators are diagnosed, the levels are syn-
thesized, and the threat of the crisis at the subsidiaries and the corporation as a
whole is estimated in perspective period. The solution of the tasks of this mod-
ule is carried out using the "Caterpillar" method. The model basis of the module
Is formed by models M4 — models of forecasting the financial indicators
(Guryanova L.S., Gvozdytskyi V.S., Dymchenko O.V., Rudachenko O.A.,
2018).

Module 3. Anti-crisis management. In this module, the development of the
anti-crisis management scheme is carried out, optimal anti-crisis measures are
determined, and the quality of measures is assessed. These tasks are solved with
the help of decision-making methods, additive convolution, simulation model-
ling and system dynamics. The model basis of the module is formed by models
M5 — models of forming of strategic security alternatives (L. S. Guryanova,
T. S. Klebanova, T. N. Trunova, 2017).

Thus, suggested above modules support the implementing of proactive an-
ti-crisis management in a corporation which is aimed at preventing the emer-
gence of a crisis state, both in individual elements and the corporate system as a
whole.

The developed model basis was tested in the activity of corporate business
structures. The model of estimation of the threat of a crisis at the parent enter-
prise of the corporation (model M1) was built on the basis of 36 non-state parent
enterprises of the corporate structures of the agricultural sector of Ukraine, of
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which 12 are bankrupt, and 24 belong to sustainably functioning corporations.
The model of estimation of the threat of forming of financial crises at subsidiar-
ies (model M2) was built on the basis of 40 non-governmental subsidiaries of
Ukrainian agricultural corporations, of which 24 belong to normally functioning
enterprises and 16 belong to the class of bankrupts. These models were tested in
the activities of the parent enterprise of the agricultural corporation and of its 5
subsidiaries. Models M3-M5 are developed on the basis of data from the parent
enterprise and subsidiaries of corporate structures.

Neuro-fuzzy models of the estimation of the threats to financial security
in corporate structures

In accordance with the above content of the modules of the proposed in-
formation-analytical system in the first module at the first step of the research
such task was carried out as the formation and justification of the information
space for research. The a priori list of factors that affect the threat of crises in-
cluded 36 financial indicators divided into 5 groups. To reduce the information
space posteriori list of indicators was obtained by expert evaluation which pre-
sents the most important indicator in each of 5 groups. The values of the con-
sistency coefficients of experts' opinions are given in Table 1.

Table 1
Dividing the values of the estimates of Y into clusters
o Dividing into
Characteristic
3 clusters | 4 clusters 5 clusters 6 clusters
Number of objects in | cluster 1 — | cluster 1 — | cluster 1 —4 objects | cluster 1 — 10 objects
clusters 5 objects 5 objects | cluster 2 —4 objects | cluster 2 — 4 objects
cluster 2 — | cluster 2 — | cluster 3 — 10 objects | cluster 3 — 1 object
13 objects | 12 objects | cluster 4 — 32 objects | cluster 4 — 3 objects
cluster 3 — | cluster 3 — | cluster 5 — 27 objects | cluster 5 — 32 objects
59 objects | 10 objects cluster 6 — 27 objects
cluster 4 —
50 objects
The value of the total
o vaue OFHIE TR 47,39 4336 4123 4320
intragroup variance
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The values of the concordance coefficient which vary in the range from
0.6 to 0.8, the results of estimating the statistical significance of the coefficients
made it able to conclude that the results of the examination can be used in fur-
ther research. Thus, the final system of indicators, which was used to construct
the neural-fuzzy model M1, included the following indicators: X1 — the coeffi-
cient of usefulness of fixed assets; X2 — quick liquidity ratio; X3 — coefficient of
financial autonomy; X4 — turnover ratio of assets; X5 — profitability of activity.

As the resultant variable Y of the neural-fuzzy model M1, the estimation
of the threat of the formation of a financial crisis in the corporation is used. To
scale the values of the Y estimator, a cluster analysis was performed. A compar-
ative analysis of the quality of different variants of partitioning the original pop-
ulation into 3, 4, 5, and 6 clusters obtained using the k-means method showed
that the best partition is the partitioning into 5 clusters.

The values of the functional of the decomposition quality — the total in-
tragroup dispersion — are given in table 1. The resulting partition was used as the
basis for interpreting the scale of Y values: 1 — the threat of a crisis is very low;
2 — low level of threat; 3 — average threat level; 4 — high level of threat; 5 —
a very high level of threat to the loss of financial security.

The construction of the neural-fuzzy model of estimation of the threat of
financial crises at the parent enterprise of the corporation was carried out in
Matlab package. Input parameters (input) of the model are five selected indica-
tors X1-X5, the resultant variable (output) is an estimation of the threat of crisis
forming (Y). The structure of the fuzzy inference system (FIS) was generated in
the packet of the selected type (Sugeno). Based on the results of the research, the
number of linguistic terms (for all 5 inputs) and the type of membership func-
tions have been chosen by the selection method to achieve the best results of
constructing the model (obtaining the least error). Thus, for each of the input
variables X1-X5, 3 linguistic terms were assigned; the triangle type was chosen
as the type of membership functions. The rules of fuzzy inference were formed
automatically; each fuzzy rule is checked on the logical and theoretical econom-
ic content, on the lack of contradictions. So, all the formed rules turned out to be
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adequate, and there is no need for their editing. Thus, the structure of the gener-
ated Sugeno fuzzy inference system has the following form: it contains 5 input
variables (inputl = X1-input5 = X5), 15 terms (3 terms per input variable), 243
fuzzy rules, 1 output variable Y, 243 terms of output variable. To train the neu-
ral network, a hybrid method was chosen that is a combination of the least
squares method and the method of decreasing the inverse gradient, and 40 train-
ing cycles were established. Testing of the constructed neural-fuzzy system
showed that the average error is 0.10985%. Thus, it is advisable to use the con-
structed model in further research.

In particular, based on the model, it was determined that the value of the
resulting variable Y at the end of the period under study for the analyzed agri-
cultural corporation is -0.541, i.e. the probability of bankruptcy of this enterprise
is very low.

In the second stage of the research a model of estimation the threat of cri-
sis forming at corporate subsidiaries was constructed (model M2). A tool of neu-
ro-fuzzy networks was used, and a corresponding model was constructed in a
similar way. It should be noted that to construct a neural-fuzzy model, the trape-
zoidal functions of the input factors and the linear type of the membership func-
tion of the initial (resulting) variable were used, since this combination made it
possible to obtain the smallest prediction error equal to 0.0012%.

The dynamics of the change in the value of the threat of financial crises
forming at the subsidiaries of the corporation showed that the most problematic
are enterprises No. 2 and No. 4, which during the past four years had an increase
in the threat of bankruptcy. The enterprise No. 3 is also at risk, which has a
sharp increase in the complex indicator of the threat of bankruptcy by the end of
the period. Thus, for three out of five subsidiaries, the probability of bankruptcy
IS estimated as average and very high, which leads to the need to investigate the
impact of the situation on the financial condition of the corporation as a whole
and the development of adequate preventive measures.

In the third stage of the research the evaluation of the impact of the threats
of crisis forming at subsidiaries on the probability of bankruptcy of the corpora-
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tion as a whole was carried out. As it was said above, the mathematical appa-
ratus of fuzzy logic is used to construct M3 model. Denote by V a complex indi-
cator of the degree of influence of subsidiary’s financial condition on the overall
corporation’s condition. The higher value of the V — the higher the degree of
influence. This complex indicator takes values in the range from 0 to 1. The sys-
tem of indicators for evaluation the impact of crisis threat at subsidiaries on the
financial condition of the corporation as a whole was selected on the basis of an
analysis of corporate performance and statistics of bankruptcy procedures. This
system of indicators includes: X1 — the share of subsidiary’s revenue in the cor-
poration; X2 — the nature of production links; X3 — the presence of subsidiary’s
granddaughter companies; X4 — the share of subsidiary’s authorized capital in
the corporation; X5 — the share of external accounts payable. Herewith, the fac-
tor "X2" can take one of three values: "0" — with the object type of the produc-
tion structure (if an enterprise produces and sells finished products independent-
ly, and does not transfer its products to the following enterprises in the chain of
production of the corporation's finished products) "1" — with the technological
type (if the enterprise produces the products which are necessary for the ordi-
nary production of another enterprise in the corporation),”2" — with a mixed
type. Factor "X3" can take two values: "0" — if the enterprise does not have sub-
sidiaries; "1" — if it has.
The set of membership functions (of a trapezoidal type) of complex indi-
cator V is given as follows:
uvl=(0; 0; 0.15; 0.25);

uv2=(0.15; 0.25; 0.35; 0.45);

uv3=(0.35; 0.45; 0.55; 0.65);

uv4=(0.55; 0.65; 0.75; 0.85);

uv5=(0.75; 0.85; 1; 1),

where uv1-5 are the membership functions of the indicator V, which correspond
to all variants of the corporation's dependence on subsidiary: from almost its ab-
sence (uv1) to the maximum (uv5).
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For the chosen indicators of the financial condition of the enterprise Xi,
the linguistic variables Li "Level of indicator Xi" were set (5 subsets of levels
from "very low" to "very high"). The levels of the values of the selected indica-
tors and the corresponding membership functions are shown in Table 2.

Table 2
Rules for recognizing the degree of influence of the threat of the emergence of
crisis events at the subsidiaries on the bankruptcy of a corporation

Value Range Degree of influence The membership
function
0<=V<=0.075 Very low (V1) 1
0.075<Vv<0.125 Very low (V1) ul=10%(0.25-V)
Low (V2) u2=1- ul
0.125<=V<=0.17 Low (V2) 1
0.17<Vv<0.2 Low (V2) u2=10%(0.45-V)
Medium (V3) u3=1- u2
0.2<=V<=0.35 Medium (V3) 1
0.35<Vv<0.4 Medium (V3) u3=10*(0.65-V)
High (V4) ud=1-u3
0.4<=V<=0.6 High (V4) 1
0.6<V<0.65 High (V4) 14=10*(0.85-V)
Very high (V5) us=1- p4
0.65<=V<=1 Very high (V5) 1

The calculated values of the complex indicator of the degree of influence
of threats to the formation of crisis events at SE on the financial condition of the
corporation as a whole are presented in Table 3.

As can be seen from Table 3, all five investigated subsidiaries of the have
a significant impact on the financial condition of the corporate structure as a
whole. Enterprise No. 1 is the core of the entire corporation. This enterprise ac-
counts for 70% of the total corporate revenues. Enterprise No. 2 ranks second in
this indicator, but it shows a significant increase in production and sales of
products over the past few years. Enterprises No. 3-5 occupy a small share in the
corporation's revenues. The main goal of incorporating these enterprises into the
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corporate structure is to provide the leading enterprises with the necessary raw
materials: different grains and sugar. Deepening the crisis at one of these enter-
prises will necessarily affect the activities of the two main profitable factories of
the corporation, and this, in turn, will provoke the deterioration of the financial
condition of the whole corporation.

Table 3

Recognition of the degree of influence of enterprises on the financial condition
of the corporation

Enterprise Value of V I_Degree of The mempershlp
influence function
Enterprise Nel 0,57 High 1
Enterprise Ne2 0,43 High 1
Enterprise Ne3 0,23 Medium 1
Enterprise Ne4 Medium 0,13
0,37

High 0,87

Enterprise Ne5 0,24 Medium 1

Thus, the constructed model allows to adequately evaluate the impact of
the crisis threat at SEs on the corporation condition. Based on the results of
modelling, all enterprises have a significant impact on the financial condition of
the corporation. Taking into account the fact that the threat of bankruptcy of the
enterprise No. 4 is very high based on the results of the simulation of the crises
threat estimation at SEs, then the efficiency of this particular subsidiary should
be given the greatest attention by the corporation management. In order to ade-
quately assess the possible threats to the corporation, it is necessary to predict
the future condition of each subsidiary and how the forecasted situation at sub-
sidiaries will affect the financial condition of the corporation as a whole.

Models of forecasting financial indicators of the corporate business structure

In the second module the construction of models of forecasting the finan-
cial indicators (model M4) is carried out. The "Caterpillar" method is used as a

tool for forecasting. The choice of this method for studying the structure of time
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series is explained by the fact that it combines the advantages of many other
methods, in particular, Fourier analysis and regression analysis. The essence of
the method consists in converting one-dimensional series into multidimensional
using one-parameter displacement procedure; in study of the obtained multidi-
mensional trajectory on the basis of analysis of the principal components (singu-
lar decomposition); in recovery (approximation) of the series for selected main
components.

Forecasting using the caterpillar method was carried out in Caterpillars-
sa 3.4 software package. Note that realization of the method was carried out
simultaneously for all series (X1-X5), as they have the same dimension. This
program allows conducting multi-dimensional research.

Based on the results of the analysis of the chart of the initial series of fi-
nancial indicators of enterprise No. 1 and of the series of average covariances, it
was concluded that the series have an annual periodicity, that is, the length of
the track must be a multiple of 12. For this case, it is advisable to select a track
length of 4. A centering procedure was also carried out.

For the analysis of the principal components (PC), in the caterpillar meth-
od analysis of the characteristics of eigenvalues and eigenfunctions of the covar-
lance matrix is used. One-dimensional graphs of the eigenfunctions and of PC
are shown on Fig. 1.

o ek

T

a) of eigenfunctions b) of principal components

Fig. 1. One-dimensional graphs of eigenfunctions and PC
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Based on the results of visual analysis of one-dimensional graphs (Fig. 1),
it is impossible to infer whether a certain PC is a component of the trend. That
Is, all pairs of PC can be regarded both as a trend and as a low-frequency com-
ponent. The most obvious is the presence of a semiannual (PC 3-6) periodicity.

To facilitate the partitioning of PC into pairs, two-dimensional graphs of
eigenvectors and of principal components are used (Fig. 2).

EigerFmcicer
..... Penedpol Comparens
s venTue

a) of eigenfunctions b) of principal components

Fig. 2. Two-dimensional graphs of eigenfunctions and PC

The harmonic component with an entire period is represented as a regular
polygon with the number of vertices equal to the period value. When the ampli-
tude changes, the polygon turns into a spiral. Reconstructed results of the time
series are shown on Fig. 3.

As can be seen from the figure, the initial and reconstructed series practi-
cally coincide, since the share of the first three PC together with mean in the
dispersion of the series is 99.8%. The mean absolute percentage error of approx-
imation for the time series of indicators X1-X5 equals appropriately 7.78%;
2.15%; 2.59%; 1.80%; 5.70%, which allows us to speak about high accuracy of
the forecast. Point and interval forecast of financial indicators for the period of
anticipation, equal to 12 months, is shown on Fig. 4.
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Fig. 3. Recovered values and errors

Forecast

Fig. 4. Graphs of forecast values

Similarly, models of time series of financial indicators X1-X5 for enter-
prises N2-N5 were constructed. The obtained results made it possible to con-
clude about the effectiveness of the application of the caterpillar method in fore-
casting the financial activity of corporations.

The obtained forecast values were considered as initial data in estimation
of the threat of crises forming in the prospective period based on neural-fuzzy
models. The results of modelling for all subsidiaries and corporation as a whole
are given in Table 4.
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Table 4
Forecasted values of the threat of financial crises forming
in the corporate system
: Retrospective Forecasted value
Enterprise — — -
value Pessimistic | Realistic | Optimistic
Enterprise Nel -0,320 -0,216 -0,535 -0,623
Enterprise Ne2 0,513 0,495 0,501 0,374
Enterprise Ne3 0,481 0,757 0,735 0,565
Enterprise Ned4 1,337 1,241 1,031 0,839
Enterprise Ne5 0,000 -0,163 -0,188 -0,189
Corp‘a\:ﬁgfe” e -0,541 0,396 0,113 -0,182

As can be seen from the table, the financial condition of the corporation as
a whole will significantly worsen: the estimation of the threat of forming the fi-
nancial crises will increase from -0.541 to 0.396 according to the pessimistic
forecast and to -0.182 in the optimistic scenario.

Thus, based on the results of the simulation, it can be concluded that the
current financial condition of the corporation is characterized by a very low
threat of a crisis, but at the same time, some of the subsidiaries of the corpora-
tion have a significant threat of bankruptcy. This can lead to a significant deteri-
oration in the financial condition of the corporation as a whole in the prospective
period, which was proved by constructed forecasting models. The current situa-
tion requires the development of preventive measures and optimization of the
financial performance of subsidiaries, which will ensure the sustainable func-
tioning of the corporate structure as a whole.

Models of the forming of ensuring the security strategy
of the corporate business structure

In the third module, alternative strategies are being developed to ensure
the financial security of local and corporate business structures. To do this, the
simulation model of financial activity is used — model M5, based on the method
of system dynamics. The simulation model includes the following integrated
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blocks: a block of cash flow modelling for operating, investment and financial
activities; block of assessment of the level of financial security of the business
structure. A fragment of the causal relationship diagram of this model, imple-
mented in the Vensim PLE package, is shown on Fig. 5.

" | produe
\” ' M ‘”j
. NDS '\T reb wyeje
ke

Fig. 5. Diagram of the cause-and-effect relationships
of the system-dynamic model (fragment)

Alternative strategies for ensuring the financial security of the business
structure (strategic financial alternatives) are considered as a set of strategic
measures to ensure an acceptable level of financial security in the forecast peri-
od: SFA={Pry, Pr,, Prs, ..., Pr,}. The formation of a set of strategic financial al-
ternatives is carried out on the basis of an expert analysis of a portfolio of pre-
ventive measures, which is formed using the methods of experts, which reflects
their effectiveness and priority of implementation in each of the possible securi-
ty situations. A fragment of the list of controlled variables of the system-
dynamic model, allowing parameterization and assessment of the effectiveness
of preventive measures, is given in Table 5.
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Table 5

Identification of controlled variables of system-dynamic model (fragment)

Symbol | The name of the strategic event

Controlled variable (symbol)

Pry Attraction of long-term capital The size of the loan for leasing
in the form of financial leasing (Lizing)
Pr, The use of various forms of Receivables transfer ratio (Koef
refinancing receivables pereustup)
Prs Acceleration collection of Receivables collection ratio (Koef
receivables inkass)
Pr, Reducing the amount of fixed | The standard administrative costs for
costs 1 unit of sold products (norma ASZ)
Prs Increase in insurance reserves Deductions to the reserve fund
(Dolya rezerv)
Preg Changing the conditions of a | Coefficient of product sales on credit
commodity loan (Koef real v kredit)
Pr; The increase in investment in Reinvestment Profit Ratio (Koef
the growth of current assets reinvest)

The formation of a strategy to ensure the financial security of the corpo-

rate structure is carried out according to the following formalized procedure.:
Gi(SFAL) = Gi(Ag=1 Pry),i=T,n, k=1T,

p(Gi(SFAL)) = a

R(Pri) > R(Pri,)

n — min

In accordance with the procedure proposed above, at the initial step, using
the simulation model (model M5), the consequences of implementing the first

priority preventive measure are assessed. (Pri|FS;, i = 1, N). Next, an assessment

of the financial security level of the business structure takes place. If the predict-

ed value is at an unacceptable level, the next preventive measure is selected and

evaluated (Prj|FS;, j = 1, N —1). The addition of measures to the strategic finan-

cial alternative (SFA) is carried out until an acceptable level of financial security

of the

business structure is reached.
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The proposed set of models is implemented on a number of business
structures. In particular, the adjustment of the basic security strategy, based on
the assessment of the effectiveness of the complex of strategic measures
SFA={Pri1 1, Pri1 5, Pra, Prig, Prs, Prs, Pra} with the help of the system-dynamic
model, it was possible to prevent the transition of one of the studied enterprises
to a class with a critical level of financial security. The results of testing have
shown the feasibility of using the obtained set of models in the information ana-
lytical system of security of corporate business structures.

The conducted researches allowed to conclude the following:

the structure of the model basis of the information-analytical security sys-
tem of corporate business structures is proposed, the implementation of which in
the financial activities of corporations will allow early diagnosis of crisis trends
in the development of individual subsidiaries and corporations as a whole, pre-
venting catastrophic financial risks, conducting adequate assessments of the re-
serves for financial stability of the corporate structure; developing preventive
measures aimed at financial stabilization;

the possibilities of using a neuro-fuzzy approach to estimate the threat of
the forming of a financial crisis at subsidiaries and the corporation as a whole
are explored. The obtained results showed high predictive accuracy of the de-
veloped neuro-fuzzy models and the expediency of their application in the fi-
nancial activity of the corporation under study;

the possibilities of using the methods of fuzzy logic theory to evaluate the
impact of the financial crisis at the subsidiaries on the financial condition of the
corporation as a whole are explored. The system of variables is grounded, the
rules of fuzzy inference are developed. Approbation of the model on the data of
the corporation under investigation shows the effectiveness of the proposed ap-
proach, which allows to obtain a quantitative and qualitative evaluation of the
impact of the threat of the forming of local crises on the stability of the corpo-
rate structure as a whole;

models for forecasting financial indicators of enterprises of the corporate
system based on the "Caterpillar" method have been developed. This method
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allows making better reconstruction of the time series, providing higher forecast
accuracy in a complex data structure;

developed on the basis of fuzzy logic methods, neural networks, the "Cat-
erpillar" method set of models for estimation the financial condition of corporate
systems allows to use the fuzzy rules to estimate the threat of financial crisis
forming at the parent and subsidiary enterprises of the corporation, not only in
the current but also in the prospective period. The obtained results indicate the
increased threat of bankruptcy at a number of subsidiaries in the prospective pe-
riod and the strong impact of local crises on the financial condition of the corpo-
ration as a whole. This led to the need to optimize the parameters of the financial
activity of SEs based on system-dynamic models. The parameters found ensured
an acceptable level of security and stable operation of the corporate structure.
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1.3. AHaau3 TeHJAeHIUH Pa3BUTHUS U Pe3yJbTATUBHOCTH MOIAEPKKU
MAJIOT0 M CpeAHero mnpeanpuHuMarelbcTBa B PO (Ha mnpumepe

Boarorpajackoii o0/1actn)

PazButne Mmanoro m cpensero npennpunuMmarensctBa (MCII) wurpaer
BAJKHYIO pOJIb B 00ECIIEYEHUU SKOHOMUYECKOTO pOCTa, CIOCOOCTBYET COKpalie-
HUIO YpOBHSI OeqHOCTU U 0e3pabOTHUIlbl, PA3BUTHIO TEXHOJOTUH W MHHOBALUI.
Cratuctuyeckas CBsI3b MEXKIY JIE€JIOBOM aKTUBHOCTBIO B cexkrope MCII u 3ko-
HOMHUYECKUM POCTOM, a TakKe OJIarOCOCTOSIHUEM HACEJICHUS U TEXHOJIOTHYe-
CKHM IPOTPECCOM IMOJITBEPHKAACTCSI MHOTOYHCICHHBIMU 3MIIMPUYECKUMU HC-
CJIEAOBAaHUSAMM HA IIPUMEPE PA3IUUHBIX CTpaH [2-4 u np]. B coBpemennon Poc-
CUM, KaK U BO MHOTHX JIpYIMX CTpaHax, JleJoBas akTUBHOCTh B cepe MCII
MPEACTABIISIET COOOM 3HAUUTEIBHBIN pe3epB SIKOHOMUYECKOTO POCTa, YTO HEOO-
XOJUMO YYWUTBHIBaTh MpPU Pa3pabOTKE CTpaTeruil COLMATIbHO-3KOHOMHUYECKOIO
pasButus teppuropuit [10].

B poccuiickoit s5xoHOMUKE CyOBEKTaMU IKOHOMUYECKOU NEATEIbHOCTH B
cekrope MCb sBnsitoTCS FopundecKue JIua (CpeiHrue, Majlble U MUKpPO- Mpe-
pUATHS), a TAKXKEe UHANBUAYaIbHbIe peanpunumarenu (MI1) 6e3 oOpazoBanus
ropuanueckoro juua [19]. Poccust 3HaUuTENBbHO OTCTAE€T OT CTpPaH C Pa3BUTOMU
PBIHOYHOW 3KOHOMUKOW 110 ypoBHIO pa3sutusa MCII [16, c. 3; 17], HecmoTps Ha
TO, YTO B CTpaHe pa3paboTaHa W aKTHBHO pealiu3yeTcsi CUCTEMa Mep rocyaap-
CTBEHHOM MOJIEPIKKHU TAHHOTO CEKTOPA IKOHOMHKH.

['ocynapctBennoe perynupoBanne MCII B PD BxirowaeT: OromkeTHOE
cyOcHUIMpOBaHUE; JIbFTOTHOE HAJIOr000JIOKEHUE; pAaCIIMPEHUe JOCTyIa K Tocy-
JapCTBEHHBIM 3aKYIKaM M HEJIBMKMMOMY HMMYILECTBY; CO3JlaHUE U oOecreue-
HUE (PYHKIIMOHMpPOBaHUSA (POHJIOB MHBECTHUPOBAHMS U KpPEIUTOBAHUS, OU3HEC-
MHKY0aTOpOB, KOHCYJIbTAIIMOHHBIX IIEHTPOB U IPyTHe MEpPHI [6].

3a nocneaHue 6 JeT IPUHST LEJIbIH Psii OCHOBOMOJAraloUIMX TOKYMEHTOB
crparerndyeckoro manupoanus paszsutuss MCII B P®D. K HuM oTHOCATCS:

[Toanmporpamma 2 "Pa3zBuTue Majioro u cpeaHero npeanpuHumarenscrsa” I'ocy-
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napcTBeHHOM mporpammbel P® "OkoHOoMHYECKOE pa3BUTHE W MHHOBAIIMOHHAS
skoHOMHKA" [15]; CTpaTerus pa3BUTHS MaJOro U CPEAHETO MPEAIPUHUMATEIb-
ctBa B Poccuiickoit @enepanuu Ha nepuona 10 2030 roga [16]; HauuonanbHbIH
npoekT «Maiioe u cpeiHee TPEANPUHUMATENIBCTBO U MOAACPKKA WHANBUTyallb-
HOM MNpeanpUHUMATENIbCKON HHHUIMATHBBDY (nanee — HamuoHaneHbIl npo-
ekxT) [12]. OnHako 1eneBble oKa3aTeau, UCIOIb3yeMbIe B MEPEUUCICHHBIX J0-
KYMEHTaxX U B rocyJlapCcTBeHHbIX nporpammax paszsutus MCII, ve Bcerma co-
IIIACYIOTCS APYT € Apyrom [5].

Baxnas ponb orBoaurcs perynupoBanuto MCII Ha pernOHaIbHOM YpOHE.
B 2019 rony yxazom Ilpesmaenta P noxaszarenu paszsutuss MCb pernonos
BKJIIOYEHBI B KPUTEPUU OIEHKU S(PPEKTUBHOCTU EATEILHOCTH TyOEpHATO-
pos [18].

Jst Bonrorpazackoit o6iactu ycroitunBoe pazsutue cekropa MCII umeer
0CcOOYyI0 3HAYUMOCTb, TaK Kak ¢ cepeaunbl 2010-X rogoB 3KOHOMHUKA ATOTO pe-
rMOHA XapaKTepU3yeTcs MpU3HaKaMu JEMPECCUBHOCTH [1].

Hauunas ¢ 2014 roma, B permoHe peanusyercsi roCyJapCTBEHHAs MPo-
rpamMmMa «KOHOMHUYECKOE Pa3BUTHME W WHHOBAIIMOHHAST SKOHOMHKA», BKIIIOYa-
fomas B ceds moamporpamMmy «Pa3BuTHe W MOJAEp)KKA MaJlOTO U CPEIHETro
npeanpuHuMarenscTBa B Bonrorpaackoit odnactu» [7-9]. Ha ee BbinosiHeHuE B
2015-2017 romax u3 (denepaibHOrO U PErHOHAIBHOTO OFOKETOB ObUTH BhIjIE-
JIEHBI TIOJIHOCTBIO PEaTU30BaHbl COTHU MUJUTMOHOB pYOJIeH, KaKk 3TO MOKa3aHo B
Tabm. 1.

JIist OlleHKH pe3yJbTaTUBHOCTU (PMHAHCOBOM MOAJEPKKU, OKa3bIBAEMOM
MCII B cyObekTax PD, Tpebyercs BHEAPUTH B PETHOHAIBHBIE U MYHHITUTIATb-
HbIE MPOTPAMMBbI Pa3BUTHS MaJbIX U CPpeIHUX (POPM XO3MCTBOBAHUS YHUBEP-
CaJbHbIE KPUTEPHUH, MOKA3ATENN U METOJUKH, KOTOPBIE B HACTOSIIIEE BPEMS OT-
cyTcTBYIOT [11]. B aTux ycnoBusix Cuernas [lanarta yka3piBaeT Ha BBISIBICHHYIO
ee ayauTopamMu Hed(hPEeKTUBHOCTh pacX0/I0BaHUs OIOKETHBIX CPEICTB Ha IMO/I-
nepxky MCIT [13].

Takum o0pa3zoM, akTyaau3upyeTcsl mpoodsiemMa — OIEHUTb Pe3yJIbTaTHB-

HOCTb perynupoBanus cektopa MCII pernona Ha OCHOBE aHaIu3a COOTBETCTBUS
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TEHJCHIIMIA €ro pa3BUTHS TEM OPUEHTHpPAM, KOTOpPbIE MOTYT OOECIEeUYUThH I0-
CTMIKEHHUE LIEJIEBBIX MOKA3aTENEH, BKIIOUYEHHBIX B TOKYMEHTBI CTPATErMYECKOIO
ianupoBanus. JlanHas paboTa npeacTaBisieT coO0il BKIaJ aBTOPOB B PEIICHUE
yKa3aHHOW mpoOiieMbl Ha npuMepe aHanu3a pa3BuTus cekropa MCII Bonro-
rpajiCKoi 00JIacTH.

Tabnuya 1
OOBbeMbI MOTHOCTHIO PEATU30BAaHHBIX (PMHAHCOBBIX CPEJICTB, HAMPABICHHBIX U3

roCy1apCTBEHHBIX OI0/KETOB B (hopme cyOcuauii Ha noanepkky MCII B

Bonrorpanckoii obnactu B 2015-2017 rr (MitH. pyO. B TEKYIIUX LIEHAX)

HUcrounukn 2015 2016 (2017
(pmHaHCHUpOBaHUS
denepanbHbIN OFOKET 2975 158,8/124.4
+133,8 (ocratoxk cyocumuii 2014
rojaa)
O0acTHON OIOKET - 13,5 |35,3

Wcrounuku: [7-9, 14].

B uccnenoBaHny MCHOJIb30BaHbl METOJbI JUCKPUIITUBHOM CTAaTUCTUKHU U
KOMITAPATUBHOI'O aHAIU3a, rpauiyecKoil ¥ TabJIMYHOM BU3yalu3aluu pe3yibTa-
TOB. VICTOYHMKOM CTaTHUCTUYECKUX JAaHHBIX MNOCHYykWi1 DenepanbHblii Opra
rocyjnapctBeHHoi cratuctuku (Poccrar), Enunas mexxBenoMcTBeHHass UHPOP-
marmoHHo-cratuctuyeckas cucrema (EMUCC), Enunbiii peectp cyObeKkTOB
MaJioTO U CPEIHEro MpeanpuHUMaTenbcTBa DenepanbHO HAJOTOBOM CITY>KOBI
Poccuiickoii ®@enepanuu (Enuneiii peectp cyobektoB MCII). Ins BbIABICHUS
TEHJICHIIUN B TUHAMHKE cymMMapHoro oboporta cektopa MCII B peaqbHOM BHI-
paXEHUH, a TAKXKE €ro OTPaciIeBOM CTPYKTYpbl M COCTAaBHBIX ydacTel, Audde-
PEHLUMPOBAHHBIX 10 BUJAM JKOHOMHYECKOUW IESATENBHOCTH, MCIOJIB30BAH WH-
JNEKCHbIM moaxon. TeHJEHIMHU, BBISIBICHHBIE SMIUPUYECKUM IyTEM, HCCIEI0-
BaHbl HA COOTBETCTBUE OPUEHTUPAM, PACCUUTAHHBIM B COOTBETCTBUHU C LIEJIEBHI-

MU ITIOKa3aTCIsIMHU CTpaTeI‘I/II/I Pa3BUTHA MAJIOTO U CPEAHCTO MPCANTPUHUMATCIIb-
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ctBa B P® no 2030 roma. Mcnosb3oBanbl Takxke Marepuaibl HanuonamnsHOTrO
npoekra «Manoe U cpellHee MPEANPUHUMATENBCTBO U MOAJEPKKA UHIAUBUIY-
aTbHOW TPEANPUHUMATENBCKON WHULMATUBBD), PETMOHAIBHBIX TOCY/IAPCTBEH-
HbeIX mporpamm nojanepxxkku MCII Bonrorpaackoit o0gacTd U OTYETOB 00 UX

BBINIOJIHEHUH; 0TYeT 0 pabote CuetHoii nanatel PO B 2018 roxy.

Pezynomamur

C ydeToMm cocTaBa JOCTYMHBIX JJIsl aHalM3a O(UIMATBHBIX CTaTUCTHYE-
ckux JaHHbIX O pa3Butuu MCII Boisrorpaackoil obmactu ObUIM paccCMOTPEHBI
MpUBEJCHHBIC B Ta0J. 2 OCHOBHBIC IIEJEBBIC MOKA3aTEIM U PACCUMTAHHBIC TIO
HUM CpEIHEroJ0Bbie OpUEHTHUPHl CTpaTeruu pa3BUTHS MaJOTO U CPEIHEro
npeanpuHuMarenscTsa B PO Ha nepuoa 1o 2030 roxa.

O6opot cexktopa MCII sBnsieTcs: OJHUM K3 OCHOBHBIX IOKa3aTesed co-
CTOSIHUA W Pa3BUTHS MAJIOTO U CpeIHEro npeanpuHumarenscrsa B PO. OH pac-
CUMTBIBAETCA KaK CyMMa OOOPOTOB CPEHUX, MaJbIX U MHUKPO- MPEINPUITHIH,
cpeaHux npeanpustuii — opuandeckux aui (FOJI) mmroc BeIpydka MHIUBUAY-

anbHbIX npeanpuaumareneit (UII) [5].

Tenoenyus pocma obopoma MCII u ysenuuenue 0onu 3moeo cekmopa

8 6AJI060M PECUOHATIbHOM npodykme

Ha puc. 1 npowmoctpupoBana nuHamuka obopora cekropa MCII Boan-
rorpajickoit oonactu no cpaBHenuto ¢ auHamukon BPIIL. Kak BugHO 10 pucys-
KY, B pEAIBHOM BBIPAXKEHHUHM JeJ0Basi akTUBHOCTh cektopa MCII pocna B ycno-
Busix cokpamienus BPIL. T'ogoBoii mpupoct o6opora MCII B cpenrem cocTaBuil
12,33% ot ypoBHs 2014 roga, 4TO 3HAYUTENBHO MPEBOCXOAUT CTPATETUUECKUI
opueHTHp (9,4% cm. tadiu. 2). B to ke Bpems BPII B nocrosinubix 1eHax 2014
roja cokpatuicsi Ha 6%. Pa3HoHampaBiieHHAs] JUHAMHKA JIETIOBOM aKTUBHOCTH
MCII (¢ o1HOM CTOPOHBI) U PETHOHATBLHON YKOHOMUKH B 1I€JIOM (C IpyTroi CTO-
poHbl) yckopuiia Temn pocta goiu cekropa MCII B BPII pernona. Crnenyer 3a-
METHUTh, YTO 3HAUYEHHUS ATOM JOJM KaK ILIeJIEBOr0 MOKA3aTessl MOTYT BO3pACTaTh

HE TOJBKO 3a cueT pocta obopora cekropa MCII, HO u B pe3ynbTaTe COKparie-
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Hust BPII. 3naunt, Bo n36exannue HEKOPPEKTHBIX BBIBOJOB €T0 CIEAYET UCTIOIb-

30BaTb COBMCCTHO C APYTUMH LCJICBBIMU ITOKA3aTCIIAIMHA U OPUCHTHUPAMU.

Tabnuya 2

L[GJIE?BBIC IMOKa3aTCJIN U CPCAHCTOAOBBIC OPUCHTHUPBI CTpaTeI‘I/II/I Pa3BUTHA

MaJIOTO U cpeaHero npeanpuaumarenscrtsa B PO Ha nepuon 1o 2030 roxa

Lenesou ®aktnueckoe |[InmanoBoe |OpueHTHUp — rOAOBOM MPUPOCT
[TokazaTenb 3HAUYEHHUE B  |3HAYEHHUE B |(B CpPEIIHEM 3a MEPUOJ)
2014 rony 2030 rony
O6opot cextopa |100% 250% [IpupocT K ypOBHIO
MCII (B IeHax (B1eHaxX  |MPEeIbIAYIIETo Toja B pealbHOM
2014 roma) |2014 roma) |BbIpaKEHUH:
- Ha 5,9% OT ypoBHs
MpeAbIAYIIEro rojia;
- Ha 9,4% ot ypoBHs 2014 roga
Jlonst cekTopa 20% 40% VYBenuueHue B cpeiHeM Ha 1,25
MCII B BBII IIPOLICHTHBIX IIYHKTA B I'OJ1
Hons 11,8% 20% ITpupoct noau
obOpabaTbIBaroIIcit obOpabaTbIBaroIei
MIPOMBIIICHHOCTH MIPOMBIIJICHHOCTH B TOJJOBOM
B 00opoTe obopote cexropa MCII 6e3
cexropa MCII 6e3 yuera UII:
yueta UII - Ha 0,5 IpOLICHTHBIX ITYHKTA B

T'OJI.

[Tpupoct obopora
oOpabaTbIBaroniei
MIPOMBIIIJIEHHOCTH B CEKTOPE
MCII 6e3 yuera UII:

- B TEKYIIIEM Oy K YPOBHIO
npeapLaynero roaa (B
MOCTOSIHHBIX 1ieHax 2014 roaa)
—Ha 9% B roj.

HcTtounuk: cocraBneHo Ha ocHOBe naHHBIX Ctparerun-2030 [16] (B 9acTu 1eNeBBIX MOKa3a-
TeJei) U aBTOPCKUX pacyeTOB HA OCHOBE 3TUX JIaHHBIX (B YaCTH OPUEHTHUPOB).
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Puc. 1. lunamuka o6opota cexkropa MCII 1 BajioBOro peruoHajibHOTo
npoaykta Bonrorpaackoi oomactu B 2014-2017 rogax (B HOCTOSIHHBIX IIEHAX,

B % K ypoBHI0 2014 roma). CocTaBiaeHO MO pe3yJibTaTaM pacyeToB HA OCHOBE

Ompacnesas cmpykmypa cekmopa MCII u ousepcughuxayus memnog npupocma

JaHHBIX Poccrara.

ooopoma MCII no udam 3Kk0HOMUYECKOL OesIMmeNbHOCIU

Od¢urmansubie ganHble Poccrata MoO3BOJISIIOT PacCMOTPETh BOCEMb Tpa-

Jaluii oTpaciaeBoi cTpykTypsl o6opota cektopa MCII peruona:

— CEJIbCKOE XO3SMCTBO, 0XOTa U JIECHOE XO3SMCTBO, PHIOOJIOBCTBO U PHI-

OOBOJCTBO;

- I[06I>I‘{a ITOJIC3HBIX UCKOIIACMBIX;

— CTPOUTEIBCTBO;

— OITOBaA U pO3HHUYHAA TOProBJIsd, PEMOHT aBTOTPAHCIIOPTHBIX CPCACTB U

MOTOIUKJIOB;

— TPAHCIOPTUPOBKA U XPAHECHHUE;

o0OpabaThIBarOIIKE MPONU3BOJICTBA;

— ACATCIBbHOCTD 110 OII€panusaM C HCABUKUMBIM UMYIICCTBOM;

— IIPOYMUC BUABI HpCI[HpHHHM&TCHBCKOfI ACATCIIBHOCTH.
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B Tabn. 3 mpencrtaBieHBI pe3yibTaThl OIEHKH BEIMYMHBI CTPYKTYPHBIX
casuroB oobopora MCII Ha ocHoBe pacuera mHAcKca PsGresa [20], KoToOpbIii
npuHumMaeT 3HaueHus oT 0 1o 1. UeM HUKe ypOBEHb pa3iaudusi ABYX CTPYKTYD,

TeM OJIKE K HYJIO 3HAYCHHUC 3TOI'O MHACKCA.

Tabnuya 3
OueHku cTpyKTypHbIX ciBUroB 06opota MCII Bonrorpazackoit odinactu
[Tepuon 2014 - 2015 r. |2015-2016 rr. 2016 - 2017 rr.
Nunexc Paduesa 0,1084 0,0595 0,0633
YPpOBEHB paznuuusl |HUKUU BEChbMA HU3KHI BEChMA HU3KHI
CTPYKTYD

HcTounuk: paccunTaHo aBTOpaMu Ha OCHOBE JJaHHBIX Poccrara.

Kak mokazano B Ta0i. 3, ypoBeHb paznuuus cTpyktyp obopora MCII 3a
KaXJple JBa MOCIea0BaTenbHbIX Toga B nepuod ¢ 2014 nmo 2017 rr okazancs
HHU3KUM U BECbMa HU3KUM. 3HAUUT, OTPACIIEBasi CTPYKTypa CEKTOpa HEe IpeTep-
reBajia 3HauYUuTeNIbHbIX U3MeHeHul B Teuenue 2014-2017 rr. [ToaTtoMmy ee MOXKHO
0XapaKTEePU30BaTh C TOMOIIBIO CPEIHUX 3HAUYCHUU Ipajaluil 3a paccMaTpuBae-

MBI iepuo (puc. 2).

5,2% 6,5% 0 @ Cenbckoe, JIECHOE XO3IHCTBO. ..
0,3%
[+)
9,6%
B [ToObIva 10JIE3HBIX UCKOTIAEMBIX
3,9%
A 7,1% B O6pabarpiBarolne NPOU3BOJICTBA
’

B CrpourenbcTBo

DO Toprosumst onTOBas M PO3HAYHAS. ..

D TpascropTHPOBKA U XpaHCHHE

59,3%

B..Onepanyn c HEIBMKHMBIM
HUMYILECTBOM

Bupouee

Puc. 2. Ctpykrypa cexkropa MCII Bosrorpasckoit o6aactu
(B cpeanem 3a 2014-2017 rr).

NctouHuk: paccunTaHo Ha OCHOBE TaHHBIX Poccrara.
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HaunGonpmmii Bkmam B cTpyktypy odopota MCII (59,3%) BHOCHI TOA-
CEKTOp TOPrOBIIM M PEMOHTA ABTOTPAHCIIOPTHBIX CPEICTB M MOTOIMKIIOB, a
HauMenbmid Bkian (0,3%) — moObida Mmosie3HBIX MCKOMmaeMblX. Jomm mpyrux
MOJICEKTOPOB BapbUpoBaiu oT 3,9% (TpaHCHOPTUPOBKA U XpaHeHHue) 10 9,6%
(oOpabatpIBaroIIE MPOU3BOICTBA).

Cpennue rojioBble TEMIIbI Ipupocta obopoTa nojacektopoB MCII, nusep-
CU(UIIUPOBAHHBIX 110 BUAAM ACATEIBHOCTH, MPEACTaBICHBI Ha puc. 3. Kak Bua-
HO 110 puc. 3, o6opotr MCII Bo Bcex oTpacisix, KpoMe JTOOBIYH MOJIE3HBIX UCKO-
MaeMbIX, YBEIUUYUICA. B CEIbCKOM XO03SIIICTBE, CTPOUTEIBCTBE U MPEIOCTABIIE-
HUU yCIYT (32 UCKIIFOUEHUEM TOPIOBJIM, TPAHCTIOPTUPOBKHU U XpaHEHUSs, onepa-
[IUH C HEABUKUMOCTBIO) POCT JICJIOBOM aKTUBHOCTH HAOIIOAANICA KaK y CYObeK-
toB MCII (mpupoct rpaganuii ctpykrypsl odopora MCII), Tak u B 1enom 1o
OTpaciy PEeTMOHAIBHONW SKOHOMHUKH (MpUpocT rpaganuii ctpykrypsl BPII). B
o0pabaThIBalONIMX MPOU3BOJICTBAX, TOPTOBJE, TPAHCIIOPTUPOBKE M XPaHEHUHU,
omepalusM C HEJIBWKUMBIM HMYIIECTBOM JI€JIOBas aKTUBHOCTh CYyOBEKTOB
MCII Bo3pacTana Ha (poHE COKpAIICHHS BAJIOBOTO 00beMa BBIITYCKa MO OTPACIIH
B LIEJIOM.

Homns oOpabatbiBaromnieit mpomsinuieHHOCTH B 00opote MCII Ha puc. 2 u
puc. 3 mokaszana ¢ ydetoM Beipyuku UII. B cpennem 3a mepuon ¢ 2014 no
2017 rr ona cocrasisier 9,6%, npupacrtas Ha 6,8% B TOJI, YTO MPECTABISAET CO-
00if MO3UTHUBHYIO TCHJCHIMIO HA (DOHE COKpalleHusl BKJaJga BCeH oTpaciu 00-
pabarbIBaroIiei npomsinieHHOCTH (B 11esioM) B BPIT pernona.

Onnako niist cpaBHeHUs1 TeHaeHMu pa3sutusi MCII B oOpabatbiBaroreit
MIPOMBITIUICHHOCTH ¢ COOTBETCTBYIOIIUM €l OpUEHTUPOM (Tad:1. 2) HEOOX0IUMO
uckimounth u3 obopora MCII Beipyuky UII. CTpaTernueckum opueHTUPOM IS
MOKa3aTelNs «0Ji1 00pabdaThIBatOIIel MPOMBIIIIICHHOCTH B 000pOTe CyOBEKTOB
MCII Bonrorpaackoi o6iactu 6e3 ydyera UHAMBUIAYAIbHBIX MpEANpUHUMATE-
Jei» aBisuics pocT Ha 0,5 MPOIEHTHBIX MYHKTOB B I'0j, HAUMHAsi ¢ 0a3MCHOTO
3HaueHud 11,8% B 2014 rony. B urore xk 2017 roxy 3HaueHHe 3TOr0O MOKa3aTeIs

JIOJDKHO ObLTO TpuOu3uThes K 13,3%.
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CenbCckoe X03HCTBO, 0XOTA U JIECHOE XO3SHCTBO, 18,1%
PBIOOJIOBCTBO U PHIOOBOJICTBO

- 0,
I[o6mqa IIOJIC3HBIX MCKOIIaCMBbIX 6’6 %

OO6pabaTrIBarommye IPOU3BOACTBA 6.5%

CTpOHTENLCTBO 26,1%

TOpFOBJ’I?[ OIITOBAsA U pO3HUYIHAsA TOPTrOBJIA,PEMOHT

ABTOTPAHCIIOPTHBIX CPEACTB U MOTOIIUKIIOB '3:4%

TpancnoptupoBka u xpanenue(TpaHCIOPT U CBSI3b) 5.9% 28,4%

JlesATenbHOCTD 10 ONepaIisM C HEABHKHUMBIM
HMYILECTBOM -8,6%

70,5%
[Ipouue BuabI NpeIIPUHUMATENBCKON |
JESTENbHOCTU(TIPEOCTABICHHE YCIIYT) _ 15.3%

O cpenuuii Temn npupatenust orpacan MCIT - B cpennuit Temn npupatiuesus orpaciu BPIT BO

Puc. 3. Cpenunuii rogosoit Temn npupocta o6opora MCII o Bugam

YKOHOMHYECKOU NEATENBHOCTA B NOCTOIHHBIX 11eHax 3a 2014-2017 rr.

CocTaBneHo 110 pe3yiibTaTaM pacd€TOB Ha OCHOBEC JJaHHBIX Poccrara.

dakTHUecKoe 3HA4YCHUE J0JIu 00padaThIBaIONIed MPOMBIIUICHHOCTH B
obopote cyorektoB MCII 6e3 yuera MHAMBUIAYAIbHBIX MpEANPUHUMATENCH B
Bosnrorpanckoit oonactu B 2014 rogy cocrasisuio 12,4%, 4To mpeBOCXOIUIIO
3HaueHue 31ou goiu B cpenneM mo PO (11,8%). Oxnako k 2017 rogy daktuue-
CKas BEJIMYMHA paccMaTpuUBaeMou 1oau noHuswiack A0 10,2%, 4To oka3zanock
3HAYUTEIBHO HUXKE cTpaTerndyeckoro opuentupa (13,3%).

Takum oOpa3om, B chepe oOpabaThiBaroUIell TPOMBIIUIEHHOCTH BbISBIIE-
HbI HETATUBHBIC TEHCHIIUU PA3BUTHS, KaK JIJIT OTPACIA YKOHOMUKHU PETHOHA (B
1eJIoM), Tak U JJjIsi cooTBeTcTBYMomero nojcekropa MCII. Jlunamuka BkiIaaa
o0OpabatbIBaroOIed MPOMBIIIUIEHHOCTH B COBOKYMHBIN 000poT MCII (6e3 yuera
UII) cymecTBEHHO OTKJIOHSIETCSI OT CTPATETMUYECKUX OPUEHTHUPOB. it 1OCTH-
xeHust kK 2030 roy 1e1eBoro 3HaueHusl AToro nokasaress, paBHoro 20%, HeoO-
X0JIMMa pa3paboTka CIEeNUATBLHBIX MEp IS MPEOOJICHUs YKAa3aHHOW TEHICH-

[UH.
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[To OOBEKTUBHBIM MPUYMHAM PE3YJIBTAThl PACUETOB BHITIOJHEHBI C OOJb-
IUMU TorpentHocTsMu. Jleno B ToM, uto B 2016 rony B PD Oblin M3MEHEHBI
KpUTEpUU OTHECeHHs GUPM K MallbiM (hopMaM XO3HCTBOBAHUS B HAPABICHUH
MOBBIIICHUS BEPXHETO Mpejena ux rogooro goxonaa [19]. B pesynbrare uucio
cyobpexToB MCDB 1 COBOKYITHBIN 000POT 3TOTO CEKTOpa PE3KO BO3POCIIH, TaK KaK
CTaTyC CpEeIHUX MPEANPUATUN MpuoOpenu (UPMbI, KOTOPHIE paHbIIE K 3TOMY
CEKTOPY HE MpUUHCc/sIuch. Kpome Toro, Obu BHECEHBI KOPPEKTUPOBKHU B I€-
pedeHb BHJIOB sKOHOMUYecKoi nearenbHoctd MCII, um Bo3HuKIa mpobiiema
«CTBIKOBKM» CTaporo M HOBOro mnepeds. HecmoTps Ha 3TO, MOJydeHHBIE pe-
3yJbTaThl MOTYT PACCMATPUBATHCA B KaUYECTBE MPUOJIMKEHHON OLIECHKH COOTBET-
CTBHUSI BBISIBJICHHBIX TEHACHLUUN B JUHAMHKE O0OBbEMa U CTPYKTYpbl 00OpoOTa

MCII cTpaTern4yeckum OpUEHTUPAM PA3BUTHS CEKTOPA.

3axnouenue

B 2014-2017 rr o6opotr MCII Boarorpajackoi 061actu B peajbHOM BbI-
paxeHuu npupacrtain B cpeaHeM Ha 12,33% B rox ot ypoBHs 2014 roma, yto
3HAYUTEIBHO MPEBOCXOJUT CTPATErMYECKUil OpUEHTHp (B CpelHEeM B Toj Ha
9,4% ot ypoBus 2014 rona). Emie 60oabmuMu TemMnaMu poc 1eJIeBOr moka3arTesib
«momst MCII B BPII pernonay, tak kak BPIT Bonrorpasckoii obmactu B peaib-
HOM BbIpa@XeHHM cokpamaicsa. [[oCKoMbKy 3Ha4eHUs! YKa3aHHOTO IOKa3aTels
MOTYT PacTH HE TOJIbKO BcieAcTBUE pacimupenust cekropa MCII, HO u 3a cuer
cokpauieHus BPII, To ero cinexyer ucnosib30BaTb COBMECTHO C APYTMMH IIENe-
BBIMH I1OKA3aTEJSIMU U OPUEHTUPAMU.

Otpacnesas ctpykrypa cekropa MCII Bonrorpaackoit 061acTi B mepuo/t
2014-2017 rr He peTeprieBalia 3HAYUTEIbHBIX H3MeHeHn. Hanbonbmmii BKiIan
B cTpykTypy o6opota MCII peruona (59,3%) BHOCHIJI TTOACEKTOP TOPTOBJIU U
pEMOHTa aBTOTPAHCIIOPTHBIX CPEACTB U MOTOLMKIIOB, & HAUMEHBIIUN BKIIA[
(0,3%) — no6bIva MoNIe3HBIX HCKOMAaeMbIX. Jlon Apyrux MoACEKTOPOB BapbUPO-
Baid OoT 3,9% (TpaHcnmopTupoBKa W XpaHeHue) mo0 9,6% (oOpabaThiBaromue

MPOU3BOJICTBA).
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dakTHyeckoe 3HAYCHHE JOJIM 00pabaThIBaOIICH MPOMBIIUIEHHOCTH B
obopote cyobekToB MCII 6e3 ydera MHAMBUAYaAIbHBIX MpEANPUHUMATENCH B
Bonrorpanckoii obmactu B 2014 roxy coctaBisiiio 12,4%, 910 mpeBOCXOIHUIIO
3HaueHue 31ou goau B cpenneM no PO (11,8%). Onnako k 2017 rogy daxtuue-
CKasl BEJIMYMHA paccMaTpuBaeMoi a0au nonusmiack A0 10,2%, 4to okaszanock
3HAYUTENIbHO HUXE cTparerudeckoro opueHtupa (13,3%). Jns poctukeHus k
2030 romy 1eneBoro 3HAYEHHs ITOTO IMokaszarensi, paBHoro 20%, HeoOXoanuma

pa3pa60TI<a CIICHHHUAJIbHBIX MCP AJIA IIPCOAO0JICHUA YKa3aHHOﬁ TCHACHIINH.
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1.4. O enuHOM BaJIIOTe COBPEMEHHOr0 MHGPOPMALMOHHOIO 001EeCTBA

B IV1I002JILHOM DKOHOMHUKE

[Tepuon pernoHaIM3aMKM BAJIIOT B COBPEMEHHOM TII00ATBHON SKOHOMHKE
U CcO3/1aBaeMOro MH(PpOpMaIMOHHOTO 00IECTBA, KaK YKa3bIBalOT MHOTHE CHEIH-
amucthl [1,2], HenzbexeHn. Tem HE MeHee, HEOOXOAMMOCTh €IMHON OOIICTPUHSI-
TOH MUPOBOI BaJIOTHI MPAKTUYECKU HUKEM He ocnapuBaercs. HeycToiunBoCTh
MHUPOBOM BAJTIOTHOW CUCTEMBI U €€ MEPEXOJIHBINA XapaKTep CIOCOOCTBYIOT BO3-
HUKHOBEHHMIO (PMHAHCOBBIX M CBSI3aHHBIMU C HUMU IKOHOMHUYECKHX KPHU3HCOB.
BantoTHbll Kpu3nuc — 000CTpeHHe TPOTUBOPEUHid B cpepe BaTIOTHO-KPEAUTHBIX
OTHOLIEHUH BIUIOTH 10 KPUTHUYECKON CUTYAIUH, IPOSBISAIOIIENCS B PE3KUX KO-
nebaHusX KypCOB BAJIIOT HA BAIIOTHBIX PBIHKAX, UCUEPIAHUEM BATIOTHBIX pe-
3€pBOB CTpaHbl, HECOAJTAHCUPOBAHHOCTHU IIATEXHBIX OanaHcoB [3,4]. [Toatomy
CTaJIO TOSABJIATHCS BCE OOJIBIIE IPOTHO30B O TOM, UTO CTaHET BAJIIOTOM Oymylie-
ro. JItoOOMbITHYI0O METOAMKY HMCUUCIEHUS PEAJbHOIO BaJIFOTHOIO Kypca, HcC-
noJb3yeT OpuTaHckKuil xxypHaia «The Economisty. B TeueHre HECKOIBKUX JIET
KypHaJ MPOBOJUT MCCIEAOBAHMS MO BBISBICHUIO CPABHUTEIBHOW CTOMMOCTH
OyrepOpona Big Mak B pa3HbIX CTpaHaxX W pacCUMTHIBACT WHJCKC, Ha3BaHHBIN
KypHaJoM Tak ke — Big Mak. PacyeT unjexca ocHOBaH Ha TOM, 4TO OyTepOpoa
npousBoaut kommanus McDonald’s npakTuyecku mo eIMHOMY pelenty 0osee
yeMm B 120 crpanax. Mcxoas u3 atoro, cpaBHHBas cToMMOCTh Big Mak B 3Tux
CTpaHaX, MOYKHO YCTaHOBUTh CBOECOOpAa3HbI MapUTETa MOKYNaTeIbHOM COCO0-
Hoctu (IIT1IC) pa3HbIX BadIOT.

['moGanu3aius MUPOBOM 3KOHOMHMKH M T€ BO3MOXHOCTH, KOTOpPHIE OT-
KpPBIBAIOT HOBBIC MH(POPMAIIMOHHBIE TEXHOJOTHUHU, CTAaBsIT HA MOBECTKY JIHS BO-
IpoC 3aMEHbI JloJiIapa Ha «0oJiee cripaBeuinByo» BamoTy. [Ipennaraercs, oc-
HOBBIBAsICh Ha (PYHIAMEHTAJILHOM TIOHSITHH M POJH BPEMEHU B DKOHOMHUKE H
DKOHOMHMYECKON HAyKe, PacCMOTPETh BO3MOXHOCTh HCIIOJIb30BaHUS €IUHUIL
BPEMEHH, B KaUy€CTBE MUPOBOM BAIIOTHI Yepe3 MOHITHE TPYAOEMKOCTH HKOHO-

MUK, HYTéM HCIIOJb30BaHMS B3aHMMOCBS3aHHBIX MOKa3aTeled CHUCTEMBI Hanmuo-

60


https://ru.wikipedia.org/wiki/%D0%92%D0%B0%D0%BB%D1%8E%D1%82%D0%BD%D0%BE-%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%BD%D1%8B%D0%B5_%D0%BE%D1%82%D0%BD%D0%BE%D1%88%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D0%B0%D0%BB%D1%8E%D1%82%D0%BD%D0%BE-%D0%BA%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%BD%D1%8B%D0%B5_%D0%BE%D1%82%D0%BD%D0%BE%D1%88%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D0%B0%D0%BB%D1%8E%D1%82%D0%BD%D1%8B%D0%B9_%D0%BA%D1%83%D1%80%D1%81
https://ru.wikipedia.org/wiki/%D0%92%D0%B0%D0%BB%D1%8E%D1%82%D0%BD%D1%8B%D0%B9_%D1%80%D1%8B%D0%BD%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%92%D0%B0%D0%BB%D1%8E%D1%82%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D0%B7%D0%B5%D1%80%D0%B2%D1%8B
https://ru.wikipedia.org/wiki/%D0%92%D0%B0%D0%BB%D1%8E%D1%82%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D0%B7%D0%B5%D1%80%D0%B2%D1%8B
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D1%82%D1%91%D0%B6%D0%BD%D1%8B%D0%B9_%D0%B1%D0%B0%D0%BB%D0%B0%D0%BD%D1%81

METO/bI 1 MOAEJIN CUCTEMHOI'O AHAJIU3A
B COMAJIBHO-OKOHOMMYECKHNX CUCTEMAX

HanbHbIX cueToB (CHC) m MeTonuku mapuTera MOKYyNaTelbHOM CIOCOOHOCTH
(TIIIC).

Bzaumocssszw epeMeErU U oenee

Hcropust mpoucXoxkACHUS BBIPAXKEHUS «BPEMS-ICHbIU», BO3MOXKHO, BOC-
XOJTUT K CPEAHUM BEKaM, KOT/la U3MEPEHHE BPEMEHHU MPOBOAMIOCH HA OCHOBE
MECOYHBIX M BOJSIHBIX 4YacOB, OBIBIIMX TOr/a OOJbIION peakocTbio [S]. Obmie-
NPUHSATOE aBTOPCTBO (pasbl «Bpemst — nenbrm» (Time iS money — aHriL.) npu-
HQJICKUT BUIHOMY aMEPUKAHCKOMY TOJIHTUYECKOMY [ESATENI0 W YYEHOMY
benmxamuny ®pankiuny (1706 — 1790 rr.) [6], KOTOPBIN BIIepBbIE YHOTPEOUT
ero B cBoeil kaure «CoBeT mosiogomy Kynuy». B neicteurensHoct B 1748 T.
b. ®panknun ynorpedbun BelpaxkeHue: «IIoMHH, 4TO BpeMsi — JE€HbIM» B TOM
CMBICTIE, YTO, TEPSIsl HAMPACHO BpeMsi, IPEANPUHUMATEIh TEPSET BO3MOKHOCTD
3apabotaTh AeHbru. C Ipyroil CTOpoHbl, 3aTpaynBasi BpeMsi Ha padoTy, Ha MpHU-
oOpeTeHne KamuTana, Bbl MoTyvyaeTe AeHpru. HeT BpeMeHu, HEeT U IeHeT.

Bpewmst He BocronHsieMbIi pecypc, TpuOaBUTh ceOe gake HEOOBIION OT-
PE30K BPEMEHH HEBO3MOXKHO, TO3TOMY IIEHHOCTh BPEMEHH OYEHb BEIIMKA, U OHA
ropaszio A0poxke Heptu u 3050Ta. Bpemenu He xBaTaeT Bceraa u BceM. Hanu-
YK€ JCHET B JOCTaTOYHOM KOJIMYECTBE MO3BOJISIET HE TPATUTh BpPEMs Ha PYTHH-
HbIE 3200TbHI, OCBOOOXKJIAET BpeMs JJsl YIAOBOJIBCTBUI M TBOPUYECKUX 3aHSATHH.
Bpemenn Ha 310 octaérest TeM Oosblie, yeM Oouiblie JeHer. Mexay BpeMeHeM
U JICHbraMH CYIIECTBYET MpsiMast 3aBUCHMOCTb.

B3sTh X015 61 HHQIIALIKIO, KOTOPasi IPUBOJIUT K TOMY, UTO JEHBIU C Te-
YEHHEM BpEeMEHHU 00eCIEHUBAIOTCA. DTOT (haKT HAMPSAMYIO TIOJITBEPIKIAET TE3HUC
«Bpems-nenprun». OcoO0eHHO BakeH (PaKkToOp BPEMEHHU B JOJITOCPOUYHBIX (PHHAH-
COBBIX omeparusax. JJocTynHbie B HACTOSIIEE BpEeMs IEHBI'H CTOAT OOJIbIe, YeM
Ta K€ camasi Cymma B OyJyllleM BCJEICTBUE €€ MOoTeHIMaaa 00ecneunuThb T0X0/.
M3MeHeHne IeHHOCTH JICHET BO BPEMEHHU SBIISIETCS BaXKHEHUIINM (PaKTOpPOM, KO-
TOPBIA BCETJa YYUTHIBACTCA B (PMHAHCUPOBAHHH, KPEIUTOBAHUN W WHBECTUPO-
BaHWU W BBIPAXKACTCS B MPHUHILINIIE HEPABHOLIGHHOCTH JIEHET, OTHOCALIMXCSA K

pa3HbIM MOMEHTaM BpeMeHH (time-value of money).
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VYBenuuuTh COOCTBEHHBIM BPEMEHHOM pECypeC 3a CUET «IIOKYIIKH BpeMe-
HU» MOXKHO TOJBKO B haHTacTHdeckoM Mupe. KoHeuHo, KynuTh BpeMs U OMO-
JOJIETh, TO €CTh IPEBPATUTH €0 B CBOE CYyOBEKTUBHOE BPEMS BPSI JIM BO3ZMOK-
HO, €CJIM TOJIBKO HE pacCMaTpUBATh HEKYIO 1IEMOYKYy coObITHil. Hanmpumep, umes
J€HbIY, MOKHO KYIUTh HEKHUE XUPYPTHUECKHE U KOCMETUUYECKHUE OMOJIaKUBa-
IOIIAE ONEpalyy TUIAa NEPECATKU CepAUa U IPYTUX OPraHoOB, MPOJJIEBAIOIINE
KU3Hb, T.€. YBEIMYUTh COOCTBEHHOE BPEMS KU3HU 3a CBOM JICHBIU (KYIHUTH
BpeMsi).

[TombITKa HANPSIMYIO CBSI3aTh 3aTPAYEHHOE BPEMsI M MOJYYEHHBIN HOXOJ,
a 3aTeM BBIPA3UTh CTOMMOCTbh TOBAapOB M YCIYT Yepe3 €AUHUIbI BpEMEHH, ObliIa
npennpunsata SIHom Yokepom [7], mpodeccopoM 3KOHOMHKH Y OPBHKCKOTO
yHuBepcuteta (Bemukoopuranust). CorjacHo ero pacuéram, eciu cpeHuid Opu-
TaHel 3apadaTeiBacT B MUHYTY 20 IIEHTOB (€ro 4KcTasi MpUObLIb), TO B €IUHU-
1ax BpeMeHu ero ooen 3a 10$ crout 50 MuHYT.

Ecnau paccmaTpuBaTh SKOHOMHKY HE CPEIHETO YEJIOBEKA, 4 SKOHOMHYE-
CKOM CHCTEMBI, HAIIPUMEP, CTPAHbI, TO CBSA3b BPEMEHHU U JACHET JEMOHCTPUPYET

u dhopmya neHexxnoro obpamienus Upsuna Ourepa [8]:
MxV =PxQ (1)

raoe: M — obOmas neHexHas Macca,

V — cpenmHsas CKOPOCTh O0OpOTa JCHEKHOW €AMHHIIBI (KOJIMYECTBO €6
000pOTOB 3a Bpems t),

P — cpennee 3HaueHue 1IEHBI HA TOBAPHI,

Q — KOJMYECTBO MPOJTAHHBIX MPOAYKTOB/OKA3aHHBIX YCIYT.

dopmyra durniepa MOKa3bIBACT CBA3b «JICHEKHOTO — (PMHAHCOBOTO — TO-
BapHOT0» PHIHKOB uepe3 Bpemsi. O0bEM JeHET B AKOHOMHUKE CTPAHbI U CKOPOCTh
uX 000pOTa HANPSIMYIO BIHMSICT Ha ICHY MPOAYKIIMH, YTO TaK)XE ITO3BOJIICT
YCTAaHOBUTH CBSA3b MEXKAY IIEHON TOBapa B JCHEXKHBIX CAMHHUIIAX U SIUHUIAX
BpemeHu. KocBeHHO 3Ta (hopmysia mo3BosisieT OUeHUTh U 3(PPEKTUBHOCTD MPO-
M3BOJACTBA (SKOHOMHKHU) CTPAHBI.

D¢} dexTuBHOCTh MPOU3BOACTBA 3aBHCHT, MIPEXKJIE BCETO, OT MPOU3BOIU-

TEIBHOCTH TpyJa. UeM Bblllie MPOU3BOAUTENBLHOCTh TpyAa, TeM 3(QeKTuBHEE
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POM3BOACTBO. UeM BbIlE MPOU3BOAUTEIHLHOCTD TPY/Ia, TEM MEHbBIIE BPEMEHU
3aTpaynBaeTCs Ha MPOU3BOJACTBO TOBapa U TEM MEHBIIIE €r0 CTOUMOCTh BO Bpe-
MeHHU. To ecTh MPOU3BOJUTENLHOCTD TPYAA U BBHITEKAIONIUE U3 HEE SKOHOMHYE-
CKH€ KaTeropuu (CTOMMOCTh U Mpouue), kak nokazan emeé Kapn Mapxke [9], On
nucall, YTO B KOHEUHOM CUETE, JIt00asi 5KOHOMUS CBOAUTCS K IKOHOMHUU BpeMe-
HU.

K. Mapkc cuutain riaBHbIM OOraTCTBOM OO0IIECTBa CBOOOIHOE BpEMsl, O-
TOMY JIOTUYHBIM NPEACTABISIETCS U3MEPATh CTOMMOCTh TOBapOB U YCIYI B
eAuHMUIaX BpeMeHu. M Takas BO3MOXKHOCTH TOSIBJISIETCS HA CTAJMIO Pa3BUTHUSA
YeJIOBEYECKOW NMBUIN3ALMU, KOTOPYIO MBI Ha3bIBaeM WH(GOPMAIMOHHBIM 00-

mectBoMm [10].

MMpOGbZe eajironiol U 39(7(17€KI71M6HOCWIb HAYUOHATIbHBLIX IKOHOMUK

B MexayHapoIHBIX SKOHOMHYECKHUX OTHOIIEHUSAX CTOMMOCTh TOBAapOB U
yCIIyT omnpexaensercs B ogHor u3 mupoBbix BatroT (World Currencies — moiiap
CIIIA, eBpo, (byHT CTEpJIMHIOB, KUTANCKHIM I0aHb, SIMOHCKAs ieHa, IIBEeHIap-
CKMI (PpaHK, aBCTPAIMICKUN M KaHAJACKUU A0JUIap), Cpeau KOTOPBIX I0JUIap
3aHMMaET riiaBeHcTByromme no3unuu [11]. Tem He MeHee, kaxaas cTpaHa UMe-
€T CBOIO HAIIMOHAJIbHYIO BaJIIOTY, B KOTOPOM OHAa OBl M XOTeJa MPOBOJUTH pac-
YETHI B MEKIyHAPOIHOM TOPTOBJIE.

B nocnennee Bpems 10JUIap HAYMHAET TEPSTh CBOW MO3UIIMU B MHUPOBOM
TOPTOBJIE. DTO CBA3AHO C TEM, YTO 10l SOKOHOMUKH CIIIA B Mupe yMeHbIIaeT-
cs1. PazpuBaromnuecs crpansl, Bxoasmue B BPUKC (Kurait, Uuaus, bpaszunus,
Poccust) HaunHAOT UrpaTh OOJIBIIYIO POJIb B MUPOBOM TOPTOBJI€ W MPOMBIIII-
neHHoM npousBojacTBe, yeM CIIA. Tem ne menee, nomnap CIIA moka emé siB-
JII€TCSL TJIABHBIM CPEJICTBOM IUIaTEXka B MUPOBOM TOpromie. OH UMEET X0k e-
HUE MPAKTUYECKH BO BCeX cTpaHax mupa. OdyeHb yJ100HO UMETh €IUHBbIN, YHU-
BEPCAJIbHBIA MU3MEPUTENIb CTOMMOCTH TOBAapOB M YCIYI, B Ka4eCTBE KOTOPOTO
BBICTyNaeT jaosuiap. [loaToMy MMEHHO B JoJu1apax OCYIIECTBISETCS OOJIbIIMH-

CTBO TOPTOBBIX OTHOLICHUN MEXKy CTpaHaMmu. B Hactosiee BpeMs B «CBEpKe-
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HAW» JI0JUIAPA U 3aMEHE €r0 APYroM HALMOHAIBHOW BAJIOTOM, HAIlpUMeEp, F0a-
HEM, HE 3aMHTEPECOBAHO HU OJHO TOCYAapCTBO, Naxke Kuraii.

Opnako B OymymeM, 00pr0a MUPOBBIX BaIOT 3a JIUAEPCTBO M KEITAHHE
CTpaH OOXOJUTHCSI B MUPOBOW TOPTOBJIE €IMHON BAIIOTOW MOKET MPUBECTH B
KOHEYHOM HMTOI€ K KOMIIPOMHCCY, PE3yJIbTaTOM KOTOPOIO MOXKET CTaTh OTJIMY-
Has OT JoJulapa eAuHas MUpoBas BantoTa. Hanpumep, MOXET M KpUNITOBAJIIOTA
3aHATh MecTo nosuiapa? ManosepositHo [12,13]. Uuciao KpuntoBalitoT, KOTOPBIE
cefyac MOKHO KYIIMTh Ha TOPTOBBIX ILIOIIAJKAX C MEXKYHAPOJHBIM JOCTYIIOM,
npessimaet 2000 u mocTostHHO pacteT. M HU oflHa U3 HUX HUYEM He obecreye-
Ha, KpOME >KEJIaHUsI HTHBECTOPOB IMPOJATh €€ Jopoxke, yeM Kynwin. Obecrieue-
HUE — 3TO HE TOJBKO 30JI0TOM 3amac M pe3epBHas BAIIOTA, 3TO TaK)Ke KOJuYe-
CTBO M KayeCTBO HKOHOMHYECKOW MPOAYKIIMM COOTBETCTBYIOIIEH CTpaHBI.
WNHpiMU clioBaMU, TIOKa KPUITOBAIIOTEL — 3TO JEHEKHbIE €AMHULIBI O0e3 (yHa-
MeHTa. HeBO3MOKHO paccUMUThIBATHCA TEM, CTOUMOCTh YE€ro Bbl HE MOXKETE HH
OLICHUTb, HU CIIPOTHO3HpOBaTh. KpoMe TOoro, KpynHeume rocyjapcTsa MUpa —
Poccus, CIIA, Kurait, Uuaus, kintoueBsle cTpanbl EBponbl, A3uu, JlaTuHCKOM
AMepUKH — HUKOT/Ia HE BBIMYCTAT U3 CBOUX PYK OJHY U3 BOKHEUIIUX (DYHKIIHIM
rocy/1apcTBa — OPraHU3alMI0 U KOHTPOJIb JIEHEKHOIO 0OpalieHus. A KpUNnTroBa-
JIIOTBI — 3TO YACTHBIE ICHBIU.

O4eBuIHO, MOCIE HEKOTOPOro MEPEXOAHOI0 MEpHoAa, A0Julap U APyrHe
MHUPOBBIE BAIIOTHI OTEPSIOT CBOM CTATyC INIOOANBbHBIX BAIIOT, HO OyAET BbIpa-
00TaH KaKOW-TO MEXIyHAPOIHBIM MEXaHU3M, OMPEICISIIONIMN UX CTOUMOCTh B
HEKOTOPBIX €MHMIIAX HOBOW OOIIENPUHATON MUPOBOM BaIIOTHI, BO3MOXKHO, OC-
HOBaHHOW Ha CpaBHEHHUH U OLIEHKE 3((EKTUBHOCTU 3KOHOMHK CTPaH M BaJOT-
HBIX KypcoB [14]. B ganbHeiiiieM, B yCIOBUSX CTaOMIBHOW MUPOBOW 3KOHOMHU-
K€, PETMOHAJIBHBIE MUPOBBIE BAIIOTHI UCUE3HYT, U, BO3MOKHO, OCTAHETCS €1U-
Hasi MUpOBas BaJIIOTA.

B Hacrosiniee BpeMsi Kypc HallMOHAJIBHON BaJIOTHI [0 OTHOIICHHUIO K MHU-
POBBIM BaJIFOTaM OMNPEIEISAETCS HAa MHUPOBOM BaJlOTHOM PBIHKE W 3aBUCHT,

IpexJie BCero, oT 3(PPEeKTUBHOCTH HALMOHATIHLHON 3KOHOMHMKHU W BHEIIHHX 00-
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CTOSATENBCTB (KOHKYPEHIUS IPYTUX TOCYNapCTB, MOJUTHYECKas OOCTaHOBKa,
JENCTBUSI BAIFOTHBIX CIIEKYJISTHTOB).

B undopmarnmonnom obmiectBe 3pPEeKTUBHOCTh HAIIMOHAIBHON IKOHO-
MHUKHU OMPEAEIISIETCS YPOBHEM €€ HAyYHO-TEXHMYECKOTO Pa3BUTHUS, WHHOBAI[U-
OHHOCTH U JPYTHUMH (PaKTOpaMu, BIUAIOMIMMU HA IPOU3BOAUTEIBLHOCTD TPYa U
Ha 3(PPEeKTUBHOCTD HAIIMOHAILHON SKOHOMHUKH IO CPABHEHUIO C APYTHUMH CTpa-
HaMH, YYaCTHUKAMU MUPOBOTO PHIHKA.

Teopusi KOHKYpEHTOCIIOCOOHOCTH 3KOHOMHMUYECKHUX CUCTEM (CTpaH, Kop-
nopanuii u Jip.) B HauboJee moyiHoM Buje chopmynupoana M. [Toprepom [15].
B o6myro cuctemy IeTepMHHAHTOB OH BKJIIOYAET W CIy4ailHbIE COOBITHS, U
BO3J/ICMCTBUS MPABUTEIBCTBA, KOTOPHIE MOTYT BIUATh HAa HAIMOHAJIBHYIO 3KO-
HOMUKY KaK OTPULATENbHO, TaK U MOJIOKUTEIBHO.

Onenutb cocTosiHue, 3(PPEKTUBHOCTh U MEPCIEKTUBBI Pa3BUTHS SKOHO-
MUKH Ha MaKpOYpOBHE B KaTE€TOPHUSX U TEPMUHAX PHIHOYHOW IKOHOMHUKH I103-
BOJISIFOT B3aMMOCBSI3aHHBIE TOKA3aTENIM CHUCTEMbl HAIIMOHAJIBHBIX CYETOB
(CHC) [16].

B cBoMX aHaNMTHYECKHX OTUETAX M MPOTHO3aX, KAK OTHOCHUTEIBHO KO-
HOMUKH OTIEIbHBIX CTPaH, TAK 1 MUPOBOM 3KOHOMUKH, B 11esioM, nanHbie CHC
UCIIOJB3YIOT TaKue MeEXAYyHapoaHble opranu3aunu, kak OOH, MexnyHapon-
HbI BamoTHbIN (houg (MB®), MexayHapoaHbiii 0aHK pEeKOHCTPYKIIMU U pas-
Butusi (MBPP). Ucnons3oBanne CHC mo3BOJISIET OLICHUTh MACIITA0HOCTH U
3¢ (HEKTUBHOCTH HAIIMOHATLHON YKOHOMUKH, a TAKKE U CTOUMOCTDH €IMHUIIBI €€
HAllMOHAJIBHOW BaJIOTHI, HAIPUMED, B Jl0JJIapax WM MPEIaraéMbIX B JaHHOU
CTaTh€ B €AMHUIAX BPEMEHH.

ITponecc rmobanmm3anuu B ”HGOPMAIIMOHHOM OOIIECTBE MPUBEN K TECHOMN
B3aMMOCBSI3M U B3aMMO3aBHCUMOCTH 3KOHOMUK OTIEIbHBIX CTpaH. B pe3yinbra-
T€ 3TOr0 MUPOBasi SKOHOMHUKA MPEACTABISIET equHyI0 cuctemy. Mcxoas u3 3to-
ro, NOsIBUJIACh HEOOXOJAUMOCTh HE TOJIbKO B U3MEPEHUU U MOJICUETE CTATUCTH-
YECKUX JAHHBIX IO PA3JIMYHBIM TMOKA3aTeNIIM YKOHOMHUKH, HO M B OOIICTIPUHS-

TOU MCTOAUKE UX CPABHCHUSA U COIMOCTABJICHMUA.
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LIpocpamma medxcoynapoonsvix conocmasieHuti

(napumem noxKynamenvbHol cnocooHocmit)

Takasg MeToauKa OCHOBAaHA HA WCMOJIb30BAaHWM MApUTETA MOKYIATEIbHON
criocooHoctH (IITIC). C xonma 60-x ronoB OOH akTHMBHO MCIOJIB3YET METOIU-
Ky Ha ocHoBe [IIIC B mensx mojiydeHUsi CPaBHUMBIX JAHHBIX MO BO3MOXKHO
OonpiieMy yucity crpad mupa. B 1985 r. mpoekt Obul nepenmeHoBaH B I[Ipo-
rpaMmy MeXIyHapoaHbIx conoctaBieHuit (IIMC).

[Taputer nokynatenpHOM criocoOHOCTH (IIIIC) — 3TO SKBUBAJIEHT MOKY-
IIaTEeJIbHOM CUJIbI BAJIIOT, ITOKA3bIBAOIIMN KOJIMYECTBO JCHEXKHBIX €UHUL] CTpa-
Hbl A, HEOOXOJUMBIX JIJII TTOKYIIKM HEKOEro CTaHJapTHOTO Habopa TOBApOB U
yCIIYT, KOTOPBIA MOKHO KYIHUTh 32 OJIHY JICHSKHYIO €IMHUILy 0a30Boii cTpaHbl b
(WM yCTIOBHOM BaIIOTHI TPyMIbl cTpaH). [IoMuMO OIleHKH 3KBUBAJICHTHOW II€H-
HocTu BamoT, [1IIC umeeT u npyrue BakHbIE NPUMEHEHHUS, BEIXOIAIINE 32 paM-
KU HACTOSIIIEN CTAThHU.

Teopus maputeTra MOKymaTelbHONW COCOOHOCTH OblTa chopmyaupoBaHa
I'ycraBom Kaccenem, a Takxke npexacraButensiMu CanamaHkckoill mkonsl: J{o-
muHro ae Coto, Ilenpo ne na I'acka, Maptunom ae Acnunekysta HaBappo, To-
Macom Je Mepkaao u Jlomunro ne bansec [17]. B cooTBeTCTBUYM C JAaHHOM TEO-
pUEN €CTECTBEHHBIM 3HAUYEHUEM KYPCOB BAJIIOT SIBJIIETCA 3HAYEHUE, COOTBET-
CTBYIOIIIEE TTAPUTETY TTOKYMATEIbHON CITIOCOOHOCTH.

[TonpITKa MOCTPOUTH M OLICHUTH KAa4€CTBO IKOHOMETPUYECKON MOIETHU
B3auMocBs3u auHaMuku [ITIC u KypcoB MHpPOBBIX BAJIIOT MOKa3ajia, YTO TaKas
B3aUMOCBSI3b SIBJIACTCS aJICKBATHOM JIMIIb HA OTHOCUTEJBHO JJIMTEILHOM IEepU-
oze.

[TpuunHON 3TOTO SABISETCSA TO, YTO HA BEJIMUYMHY HOMHUHAJILHBIX OOMEH-
HBIX KypPCOB OKa3bIBAIOT CYIIECTBEHHOE BJIMSIHUE BAJIOTHBIE CIEKYJISIHTHI U TO-
JIUTUYECKAsT COCTABILIIOIIAS], YTO MPUBOJUT K Pa3HbIM MOJEIISAM OLECHKHA HOMH-
HaJbHBIX 0OMeHHbIX KypcoB u I1I1C.

[Ipumenenne mapuTeTa MOKyNaTeIbHOM CIIOCOOHOCTH B KadecTBE TMepe-

BOAHOTO KO3 (}UIMEHTa CYIECTBEHHO MEHSET I€03KOHOMHUYECKYIO KapTHUHY
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MUpa, cOMkKasi pa3BUThIC U PA3BUBAIOIIMECS CTPAHbI U MOBBIIIAS YACIbHBINA BEC
nocieaHux B odmemupoBoM BBII. Tloatomy mepBeie, B HacTosIee Bpemsi, HE
3aMHTEPECOBAHBI B €r0 MCIOJb30BAHUU [JII OLIEHKHM CTOMMOCTH BEIYIIHUX Ba-
mot. Tem He meHee, criocoO pacuéra [IIC, ecnu ucxoauTh U3 MPUHIUIIA CIIPa-
BEJIJINBOCTH, MOXXET OBITh HCIOJB30BaH [ OLICHKA CTOMMOCTH TOBapoOB U
YCIYT B €IMHUIIAX BPEMEHMU.

[ITIC paccmaTpuBarOT Kak OJIHY M3 COCTABJISIIONIMX OOIIEH KOHIEMIIUU
JUIS aHaJIu3a MOTOKOB TOBApOB MEXAy cTpaHamu. IIpu 3TOM BaxkHOE MecTO 3a-
HUMaeT U 00bEM C/IeNIOK Ha (P)MHAHCOBOM PBIHKE, 3HAYUTEIHHO MPEBBIIIAIOIIHIA
00BEM CIIEJIOK Ha MEXTYHAPOJHOM TOBAPHOM PhIHKE.

B nacrosmee Bpems teopus III1C umeeT Heckonbko Bepcuid. Hanmpumep,
teopusi AOcomorHoro Ilaputera IlokymatensHoit CnocoOnoctu — AIIIIC
(Absolute Purchasing Power Parity — APPP) npencraBnsieT cobo¥i orudeckoe
CJIEJCTBUE 3aKOHA €IMHOWN LIEHBI HA CBSI3aHHBIX pPhIHKaxX. B mpuMeHeHuu ero k
MEXIYHApOJIHON TOPTrOBJIE MOKHO C(OPMYITHPOBATH CICTYIONIMM 00pa3oM: 11e-
HBI WJICHTUYHBIX TOBAPOB B PA3HBIX CTPAaHaX IMPHU NEPEBOJIE UX B €IUHYIO BaJIO-
Ty JIOJDKHBI OBITh PaBHBI B KQXKIbIA MOMEHT BPEMEHHU.

3aKoH eIMHOMU 1IeHbI OyNeT NeWCTBOBAaTh Ha PHIHKAX TE€X TOBApOB, TPaH-
3aKIIMOHHBIEC M3IEPKKU MPU MEPEBO3KE KOTOPBIX paBHbI HyMt0. [[OHATHO, 4YTO
ATO JIMIIb WJEajbHasl KOHCTPYKIHUS, K KOTOPON pealibHble PHIHKH MOTYT MpU-
OJIMKAThCSl JIMIIL B HEKOTOPOUW cTeneHu. B JMelCTBUTEILHOCTH, €CIU TOBap,
IIPOJAABAEMBIN B JIBYX CTpPaHaxX OJMHAKOBBIM, a LIEHBI B €MHON BAJIFOTE Pa3HbIE,
TO MPU HYJIEBBIX TPAH3AKIIMOHHBIX W3JEpP)KKaX JIOOOMY areHTy OyAeT BBITOJHO
KYIIUTh TOBAp B TOW CTPAHE, IJIe OH CTOMT MEHBIIE, IEPEBECTU B APYTYIO CTpa-
HY, TJI€ OH CTOUT OOJIbIlIe, U MPOJATh €ro, MOJyYUB MPUOBLIL 0€3 pucka u 6e3
BJIO’KEHHSI CBOMX COOCTBEHHBIX CPEJICTB.

Cornacio APPP kypc mHOCTpaHHOI BadtOThl B KaKOW-IMOO cTpaHe J0Ji-
JKE€H OBITh paBEH OTHOIIEHUIO I[€H B ATOM CTpaHe W CTpaHe, UHOCTPAHHAS BaJIIO-
Ta KOTOPOW OLICHUBAECTCS.

Bocnons3yemcs MOHATHEM PEaTbHOrO BATIOTHOIO Kypca HAIMOHAIIBHOM

BaJIIOTHI Kakoil-muoo ctpanbl. CorinacHo APPP peanbHbIM BamoTHEIM KypcoM Q
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HAa3bIBACTCSI OTHOIIICHUE CTOUMOCTH HEKOTOPO 0a30BOM MOTPEOUTEITHCKON KOP-
3WHBI B CTPAaHE, MHOCTPAaHHAsl BAJIIOTa KOTOPOM OLICHWBAETCS, K CTOMMOCTH Ta-
KOH K€ HallMOHAJIbHOM MOTPEOUTENHCKOM KOP3UHBI M OMPEENieTcs Mo Gopmy-

ne:
o_sh @
R,

CornacHo (2) peanbHbIil BaTIOTHBIA KypC ONPEAEIAETCS IEHaMH TOBAapOB.
I{eHbI Ha TOBaphl HAa OTAEIBHBIX PHIHKAX CTPAHBI IIPU UX U3MEHEHUU HE MOTYT
BJIMSATHh HA BaJIIOTHBIN KypC, TaK KaK COOTBETCTBEHHO M3MEHSTCS LEHBbI Ha 3TH
TOBapbl HAa BHEUIHUX pbhIHKaX. B TO ke BpeMs rioOalibHble U3MEHEHUS B DKOHO-
MHKE CTPaHBbl, KaCAIOIIMECS BCEX PBIHKOB, IPUBEAYT K U3MEHEHUIO BAJIIOTHOIO
Kypca.

Ecnm 3akOH eIMHOU LEHBI BBINOJHAETCS I BCEX TOBAPOB, MPOU3BOIU-
MBIX U HOTpeOJsieMBIX B JBYX cTpaHax, To Teopuss APPP anexBatHa. OpHako
ATO JONYLICHHUE SIBISAETCS CIUIIKOM HICATbHBIM M OTKIIOHEHHS OT IAPUTETA
Bceraa mnpucyrcrByer. IlpuumH s 3toro nmocratouHo MHoro. Cpean HuX,
HaIpuMep, CIeayIoLue.

1. B moTpeOUTENnbCKyl0 KOP3MHY B Pa3HBIX CTPAHAX BKIIIOYAIOT Pa3HBIN
HaOOp TOBApOB.

2. OgHaKOBBIC TOBAPHI, BKIIIOUEHHBIE B MOTPEOUTENBCKYIO KOP3UHY, MO-
T'YT OBITH PA3HOT'O KaueCTBa.

3. CymiecTBYIOT IIeNble KIacChl TaK HAa3bIBAEMBIX HE TOPTYEMBIX TOBApPOB
(nontradable goods), TpaHCTIOPTUPOBKA KOTOPBIX B JAPYTYIO CTpaHy HACTOJBKO
3aTpyAHEHA, YTO UX MOKHO CUMTATh A0CONIOTHO HE TPAHCIOPTAOETbHBIMH.

TeM He MeHee, peanbHbIM BAJIIOTHBIA KypC MOXET MMETh YCTOMYMBBIN
YpOBEHb, HEe 0053aTeNbHO PaBHBIN €IUHHIIE, KAaK ITO CleAyeT U3 Oojiee ajek-
BaTtHOM Bepcuu RPPP, xoTopas onpezensiercst Kak OTHOCUTENbHBIN MapUTeT MO-
KynareiabpHo# crocoonocTr (Relative Purchasing Power Parity — RPPP).

CornacHo RPPP ummeercss HEKOTOpBI YpPOBEHb PEAIBHOTO BAIKOTHOTO
Kypca, 3aBUCALINI OT pa3iNyHbIX (PaKTOPOB, KOTOPBIM XapaKTepeH Ui CTPaHBbI

B TCKYIIMX 3KOHOMHNYECCKHX YCIIOBHAX HAa HCKOTOPOM I3TaIll€ CBOCIO pasBUTHA.
(o] ¢]
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[Ipy1 OTKIIOHEHHH OT 3TOTO YPOBHS CYIIECTBYIOT BHYTPEHHHE CHIIBI, IPUBOJIS-
1€ K BOCCTAHOBJICHUIO PEalbHOTO BAIOTHOTO Kypca.

OnHoil u3 Mozenei, OOBSICHSIOWEN CBA3b MEXKY MPOU3BOIUTEIBHOCTHIO
TpyJa U pealbHbIM 0OMEHHBIM KypcoM sBisieTcst dhdekt banacca-Camyaiabcona
(Balassa-Samuelson thesis) [18,19], xoTopslii 0OBSICHIET POCT PEAILHOTO Ba-
JIOTHOTO Kypca B CTpaHax Cc 0oJjiee BBICOKOW MPOM3BOAUTEILHOCTBIO Tpyla U

BBICOKMMHU TCMITAMHU PA3BUTHA.

Om OUEHKU Sd)qbeKWIMGHOCWlM IKOHOMUKU HA OCHOBE €€ CIMOUMOCHU

U MpyO0EMKOCMU K OYeHKe e€ 8aiombl 8 eOUHUYAX BPeMeHU

YpoBeHb MPOU3BOAUTEIHHOCTH TPYJa OKA3bIBACT BIUSHUE HA BEIMYUHY
crouMoctu ToBapa [20]. IIpon3BoAUTENEHOCTD TPYya — 3TO MOKa3aTeNb ero Q-
¢dexTuBHOCTH. OH MOKAa3bIBAET, KAKOE KOJIHMUYECTBO MPOIYKIIUN MTPOU3BOIUTCS B
eIMHULly pabouero BpemeHH. [Ipom3BoAMTENBHOCTH TpyJa, ONpeaesnseMas Io
3aTpaTaM He TOJBKO JKMBOTO TPYJa, HO M OOIIECTBEHHOTO TPyJa — HA3bIBAETCS
IPOU3BOAUTENILHOCTbIO 00IECTBEHHOrO Tpyna. OHA IUIaHUPYETCS U YUUTHIBA-
eTcsl B LI€JIOM IO HapOJHOMY X034WcTBY. OZHMM U3 MOKa3aTesled Mpou3BOJIU-
TETBHOCTH TPYZAa SBISETCS TPYAOEMKOCTb. JJaHHBIN TTOKa3aTeNbh XapaKTepu3yeT
3aTpaThl pabovyero BPEeMEHU Ha MPOU3BOJICTBO €IMHHUIIBI MPOAYKIUU (0ObeMa
pabor, yciyr).

Mexny TpyA0EMKOCTBIO TpyJa U CTOMMOCTBIO TOBapa CYLIECTBYET IMps-
Masi CBsI3b. Tak ¢ pOCTOM TPYIAOEMKOCTH PACTET CTOMMOCTH €IMHUIIBI TOBapa U
HaoOopoT. B Gornee 3¢ (hHeKTUBHBIX SKOHOMHKAaX MPOU3BOIUTEIBHOCTD TPy
BBIIIIC, @, CIIEIOBATENILHO, TPYAOEMKOCTh MPOU3BOACTBA TOBapa (YCIYTH) MEHb-
1ie, 4yeM B MeHee (D PEKTUBHBIX IKOHOMHUKAX.

JlomycTUM, CTOMMOCTh HAIlMOHAJIBLHOW SKOHOMHKHU OTNpEAEINseTCs 4yepes
cucreMy HaroHanbpHbIX cuetoB (CHC) u coctaBnser Sj, Tae | — yClIOBHBII HO-
Mep IKOHOMHUKH. [[s1 omeHKu 3((HEKTMBHOCTH SKOHOMHKH BEIOEpEM OO0
Tpyno€MKocTh T g 600-800 oCHOBHBIX NMOTPEOUTENBCKUX TOBApPOB U YCIYT,
200-300 OCHOBHBIX WHBECTUIIMOHHBIX TOBAPOB U 10-20 THMUYHBIX CTPOUTEIH-

HBIX 00bEKTOB U3 [IporpamMmbl MEXTyHApOIHBIX COMOCTABJICHUN (MTAPUTET MO-
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KynaTeabHOH criocodHocTH). O0mas TpynoéMKOCTh Tj onpenensercs Kak cyMMa

TPYJAOEMKOCTEH OTIIEIBHBIX TOBAPOB (YCIIYT)

T, =Zl:tji

rae  tjj — Tpya0€MKOCTB IPOU3BOJICTBA OTAEIBHOIO TOBapa (YCIIyTH).

(3)

OueBuIHO, MEXIy MapaMeTpaMu Sj U Tj eCTb CBsI3b, KOTOPYIO MOXKHO 3a-

IMMcaThb, HAIIpUMCP, B BUIC:
T =pi-Si+ 1 @

rae  fj— Kypc HaMOHAJIBHOM BAIIIOTHI B €JMHULIAX BPEMEHH,

Wj —CllydaliHasi BEJIMYMHA, OTPAKaIoIas BIMAHME BHEIIHUX (aKTOPOB
(BayItOTHOTO phIHKA). CBA3h MEXAY CTOMMOCTH HAllMOHAJIBHBIX BAJIIOT B €IUHU-
[1aX BPEMEHH ONpeensieTcs BoIpakeHueM (3)

Kypc HalMoHanbHON BalIOTHl B €IMHUIIAX BPEMEHU — fj, TakkKe Kak U 5j,
MEHSIETCS] BO BpEMEHH U MOKET OBITh ONKCAH B BUIE MOJEIN BPEMEHHOT'O Psiia.

Mopens BantoTHOrO Kypca, ocHoBanHas Ha [I11C, xopomo npenckassiBa-
€T JOJITOCPOYHBIM BAIIOTHBIM KypC, TO €CThb €ro TpeHA. [Ipu MoHeTapucTckoM
MOAX0J€ K SKOHOMUYECKUM SIBIICHHSIM HCXOIAT U3 TOTO, YTO PHIHOYHBIC LIEHBI
U3MEHSIOTCS HeMeONleHHO TOJ BO3JEUCTBUEM KaKUX-TMOO BO3HUKAIOIIUMX Ha
peiHke (aktopoB. Takum oOpazoMm, nuHamuky IIIIC moxxHO omucaTh B BUIE
BPEMEHHOI'0 PsAZla, COACPIKALIETO TPEHI U KPATKOBPEMEHHBIE CIIy4alHbIE BO3-
neuctBus. g ydéra 3TuX BO3AECUCTBUM MOYKHO MCIIOJIB30BAThH PA3JIUYHBIC TEX-
Hojoruu Big Data mns ompeneneHuss TOHAJIBHOCTH OOIIECTBEHHOTO MHEHUS U
MCIOJIb30BaHUs 3TUX JAaHHBIX JUISl CO3/1aHUs IPOTHO30B JBMKEHUH 1IeH Ha (DOH-
JIOBOM DBIHKE.

JIns1 5TOro TakKe MOTyT PUMEHATHCS PA3JIMYHbIE MEXAHUKHU MAIMHHOTO
00y4eHHs — HAalIpUMEP, AITOPUTMBI JUIsl OOYUEHHS C «ydUTeleM» U 0e3 «yduTe-
J51», KOTOPBIE IMPOTUBOIIOCTABIIIIOTCS IPYT APYTY.

B cnyuae oOydeHus ¢ yuuTelleM MCIONb3YIOTCA o0ydarouume BbIOOPKHU, B

KOTOPBIX COACPIKATCA BXOAHBIC JAHHBIC M JKEJIaeMbIN pe3yJibTaT aHajin3a. I[JI?I
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CpaBHEHUS 3THUX JTAHHBIX MOYKHO HCTIOJB30BaTh HAMBHBIA 0AECOBCKUN KJIaCCH-
dbuxartop [21] uin aaropuT™ OMOPHBIX BEKTOPOB [22].

JlaHHBIE O TOHAJLHOCTU BBICKA3bIBAHUI MHBECTOPOB TAKXKE COMOCTABIIS-
I0T C UCTOPUYECKUMH JAaHHBIMU JIJIsL OIpejecHus (PUHAHCOBOM BOJIATHIIHLHO-
CTH — TIOCJIE 3TOTO Ha OCHOBE MOJIETTM BPEMEHHOTO pPsja MOXKHO BBIPA0OTAThH
MIPOTHO3BI O TOM, KaKOM 3Ta BEIUYMHA MOXKET OBITH B Oy IyIlIEM.

B GARCH-momenu BpeMEHHOro psila MOKHO HCIIOJIb30BaTh aJTOPUTM
OTIOPHBIX BEKTOPOB VISl MIPEAMKTUBHOTO aHAIM3a CUTYyaIluyd Ha (POHIOBOM PBIH-
ke. PaboTaeT oHa 1o crenayronieit cxeme:

e B Hauajie C MOMYJSAPHBIX (DUHAHCOBBIX CAUTOB CKAUYMBAIOTCS 0030PHI
AHAJIUTUKOB, OT3bIBBI MHBECTOPOB M TPEUAEPOB, a TAKIKE JOTHK UX OTKPBITHIX
4aTOB B IPOIIECCE€ TOProB B TEKCTOBOM (popmaTe, KPpOME TOro, B CUCTEMY 3a-
IPYXalTCsl HOBOCTH C CAUTOB KOMITAHUM, YbH aKIIUU TOPTYIOTCS Ha OUpKax;

e C MOMOUIBIO AJNTOPUTMA OIMOPHBIX BEKTOPOB OMPEACISIETCS TOHAIb-
HOCTb BBICKa3bIBAaHUM (IKCIIEPUMEHTHI MOKA3JIM, YTO 3TOT aJITOPUTM TI03BOJISET
co3gaTh 00Jee TOYHYIO KiIacCH(PUKALMIO, YeM B CiIy4yae MpUMEHEHHUe OailecoB-
CKOTO KJ1accu(ukaTopa);

e TaKX€ 3a TOT k€ NEPUOJ BPEMEHU 3arpyKar0Tcsl UCTOPUUYECKUE JaH-
HbIE 3HAYEHUN aHaIM3upyeMoro (GoHIOBOTO MHAEKCA — 3Ta MUHQOpMaIUs HC-
MOJIL3YETCA I BEIYMCICHUS BoJaTiIbHOCTH 1o Mojaenn GARCH;

e Ha OCHOBE IMOJYYEHHBIX JaHHBIX TEHEPUPYIOTCS MPOTHO3bI BOJIATHIIb-
HOCTH JIJIA OT/ACJIBHBIX aKIHMK (U1 aKIUid HeOONBIINX KOMIIAaHUN MOJEIb pado-
TaeT Jydllle, YeM JIJIsl KPYITHBIX).

Uccnenosarenu u3 Jlongonckoro Imperial College B cBoro odepens co-
3/1aJI UHCTPYMEHT JIJIsl aHa/Iu3a MyOJUKaIlUi B COILICETSX M BBISIBIICHUS] KOppe-
JSHAHA 3THX JAHHBIX ¢ TpeHaaMu (GOHI0BOTO phIHKA [23].

Paznuunbie uccnenoBanus AEMOHCTPUPYIOT HATMUNUE KOPPEIISILIUU WH]ICK-
ca Jloy-/)xoHca u HacTpoeHHI mmosib30BaTeneit Twitter. Ananu3 sToit uapopma-
IIMU TIO3BOJISIET BHIPA0ATHIBATH MPOTHO3bI OTHOCUTEIHHO OYAYIIUX JBHKCHHIA
IIeH. AHIJIMICKHE MCCIIEIOBATEIM CO3/Ialid MPUIOKEHHUE, KOTOPOE CKayuBaeT

TBUTHI, CBA3aHHbBIE C KOMITAHUSIMH, BXOAsMMU B uHAeKC S&P 500 u 3amyckaet
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Hadoop job (command enables you to manage MapReduce jobs) miis co3manus

aneFHpOBaHHOﬁ OLCHKH TOHAJIBHOCTH KaXA0I'0 BBICKA3bIBAHH .

Web GUI

I u_h____xt_r:'ng gles

—
duew\ ‘_'
" Results QoS Control \ Twitter )
WL3: Query differentiates . :
(hive) bet n WL1: crawling
/" Stock Emfﬂ“n .___‘__WLE: Sentiment AnalysisH-' Stock .:
\_ Sentiment / (hadoop) ~_Tweets -

Puc. 1. Apxurextypa nNpuIOKEHUS

Hemo-cucrema paboraer B kiactepe Hadoop 1.1.2 u IBM GPFS 3.6.
Kaxnprit y3en obopynosan Bocembto unnamu Intel Xeon 2.5 GHz CPU, 8§ GB
namsatu u 250 GB xpanunmuma, OC — RedHat Linux.

Ecnu 3a ocHOBy mist orieHKH 3((PEKTUBHOCTH SKOHOMHK HCIOJb30BaTh
B3aMMOCBSI3aHHbIE TTOKAa3aTeIM CUCTeMbl HalmoHaIbHbIX cueToB (CHC) u mero-
nuky Ha ocHoBe IIIIC B nensix mojaydeHus: CpPaBHUMBIX JAHHBIX MO BO3MOXKHO
0O0JIbIIIEMY YHUCY CTpaH MHUPa, TO C YUYETOM NMPUBEICHHBIX BBIIIE OrpaHUYCHUN
MPUMEHEHUS 3THX METOJUK U OYyAYyIIUX TEOPETUYECKUX METOJIOB MX MPEOosie-
HUsI, BO3MOXHO TOCTPOEHUE O0IIe KOoHUeNnuu (GOpMUPOBAHUS MHUPOBOM Ba-

JIFOTBI Ha OCHOBC CAWMHUIT BPCMCHM.
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Bwvisoowt

Hcnonb30BaHne BpeMEHU JUIsl OUEHKU A(PPEKTUBHOCTH SKOHOMUK CTPaH U
YKOHOMHUYECKHUX TMOKa3aTeNel OOJBbIINX IKOHOMUYECKHX CHUCTEM (KOpIOpalui,
PETHOHOB U T.J.), a TAKXKE MCIOJIb30BAaHUE €IMHUL] BPEMEHU B KaU€CTBE MHUPO-
BOW pacUE€THOM BAIIOTHI UMEET LEJIBINA PAJI IPEUMYIIECTB.

1. Bpems sBisiercs QpyHAaMEHTaIbHBIM OHATHEM, MCIOIb30BaHUE KOTO-
pOro B 3KOHOMHYECKOI HayKe MO3BOJUT €l MPEOJ0JIETh KPU3UC, CO3aTh HOBBIE
KOHLEMLIUA Y TEXHOJIOTUU YIPABIEHUS YKOHOMHUYECKUMHU MPOLECCaMU, B TOM
quCclie B peaJbHOM MaciiTade.

2. Vcnionb30BaHnEe BPEMEHU B DKOHOMHYECKOW Hayke, Kak e€ (pyHIamMeH-
Ta, CONMMU3UT €€ ¢ €CTECTBEHHBIMU HayKaMH U OyAeT crocoOCTBOBATh MX B3aUM-
HOMY 00OTaleHUIO.

3. Ucnonp30BaHre eIuHUI] BPEMEHU B Kau€CTBE €IUHOW pacdyEéTHON Mu-
POBOI BaJIIOThl HA OCHOBE OLEHKH 3(P(HEKTUBHOCTH IKOHOMHMK, CUCTEMBI HAallUO-
HanbHBIX cueToB (CHC) u maputera nmokynarenbHoi ciocoonoctu (II1C) mo-
MOKET YCTpPaHUTh AUCTAPMOHUIO U HECNPABEIJIMBOCTH B OOMEHHBIX Kypcax
HAllMOHAJIBHBIX BAIIOT M CIOCOOCTBOBATh YCKOPEHHOMY Pa3BUTHUIO JIOTOHSIO-
IIMX CTpaH.

HoBble nH(pOpMaIMOHHBIE TEXHOJIOTUH (MamMHHOE 00yueHue, big data u
Jp.) TO3BOJISIIOT MOJyYUTh OOBEKTHBHYIO OLICHKY B HAllMOHAJIBHBIX BaJIIOTaX

BPCMCHH KaK MHpOBOﬁ BaJIIOTHI.
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1.5. OuiHIOBaHHA Ta aHAJi3 PIBHSA KUTTH HACeJeHHS YKpPaiHM Ta

kpain €sponeiicbkoro Corwsy

OnHi€r0 3 OCHOBHUX COIAIbHO-€KOHOMIYHHMX KaTeropii, o xapakTepu-
3y€ He JuIIe MaTepialbHU J0OpoOyT OKpemMoi ocoOu, a i BU3HaUYae y3arajibHe-
HUH pe3ynbTatr AiSUTbHOCTI €KOHOMIKH KpaiHM 3a MEBHUM MEPi0J], € PIBEHb KUTTS
HacesIeHHs. B KOHTEeKCTI BIPOBaIKEHUX IMPOIIECIB I1o0ai3allii Ta éBpoiHTerpa-
1li YKpaiHu MOKa3HUK PIBHS >KUTTS HaceJeHHs HaOyBae 0COOJIMBOI 3HAUYLIOCTI
Ta BITHECEHUHU JIO0 KATeropii KIIOYOBHUX MOHATH B MEXaX BU3HAYCHHS MOJITUKU
COLI1aJIbHO-€KOHOMIYHOT'O PO3BUTKY KpaiHH.

AKTyaJbpHICTh aHOI poOOTH Ta MOTpeda B TEOPETHUHOMY OOIPYHTYBAaHHI1
1 BU3HAYEHH1 METOJIIB aHAJII3y Ta OLIIHKU PIBHS KUTTS HACEJICHHS YKpaiHu o0y-
MOBJICHI JOCUTh HU3bKUM MOTO MOKa3HUKOM B YMOBAaxX €BPOIHTETpallifHUX MPO-
LIECIB.

Merta nociiKeHHs MOJsrae B OI[IHIOBAHH1 P1BHS JKUTTS HAceJEeHHs YKpa-
inu Ta kpain €C 3 ypaxyBaHHSIM pi3HUX cdep KUTTS Ha OCHOBI MOOYIOBU 1HTE-
IpajJbHOTO  1HAEKCY 3  BUKOPHUCTAHHSIM  1HCTPYMEHTApII0  €KOHOMIKO-
MaTeMaTUYHOTO MOJEIIOBAHHS.

JIJist MOCATHEHHS MOCTaBJICHOI METH B JIaHii poOOTI OyJid BUPIIICHI TaKl
3aBJIaHHS:

(dbopMyBaHHS 1HAMKATUBHOTO MPOCTOPY JJIS OLIHIOBAHHS PIBHS KUTTS Ha-
CEJICHHSI 3a pi3HUMU chepamus;

BUOIp METOAUYHOTO MITXOAY A0 OLIIHIOBAHHS PIBHS KUTTS HACEJICHHS;

noOy/10Ba IHTErPAIBHOTO MTOKA3HUKA PIBHS JKUTTS HACEJICHHS 1 BU3HAYCH-
Hs Miclisi YKpaiHU B IOPIBHSIHHI 3 KpaiHaMmu-uieHaMu €Bpornericbkoro Coro3y.

PosrasineMo pe3yibTaTH peanizailii nepmoro 3aBaaHHa. @opMyBaHHS 1H-
JTUKAaTUBHOTO TIPOCTOPY BiIOYBAJIOCS Ha OCHOBI aHAJI3y CKJIATy CBITOBUX 1HICK-
CiB, IIO OI[IHIOIOTH COIlaJbHO-EKOHOMIUYHMM PO3BUTOK CYCIUIBCTBA (2 came

Human Development Index; Prosperity Index; World Happiness Index Ta iHmi)
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[5, 11, 16], Ta BITUM3HSHUX METOJAWK OIIIHIOBAHHS PIBHS JKHUTTS HACEJICH-
us [1-4].

Y pe3ynbTari 10 PO3paxyHKY IHTETPaIbHOIO 1HIEKCY PIBHSA XKHUTTS Hace-
JIeHHsI OYyJI0 BKJIIOUEHO 28 MOKa3HMKIB, 00’ €/IHaH1 y 6 OJIOKIB BIJIOBIIHO JIO OC-
HOBHUX aCIEKTIB OIIIHIOBAHHS PIiBHS XKUTTS HACEJICHHS: BIIITBOPEHHS HACEJICH-
HsI; OCBITA; COIIaJIbHE CEPEJOBHIIIC; TiAHA Tpalls; KoM(DOPTHE KUTTS; JOOPOOYT.
[Tonin came Ha Taki 6J0KHU MponoHye MeTouKka BUMIPIOBaHHS JIIOJICHKOTO PO3-
BUTKY PETioHIB YKpaiHu, 3aTBepakena Jlep:kkomcraroM Ykpainu 1 [Ipesumiero
HAH VYxkpainu [3].

Huxye HaBeneHU MEpestiK MOKA3HUKIB ISl BUMIPIOBAHHS PIBHA KUTTS
HaceJIeHHS 3a OJIOKaMH.

bnok 1. BinTBOpeHHs HaceneHHS.

Jlumsaua cmepmuicmo. BigHOIIEHHS Ynciia cMepTel aiTed y Biri g0 1 po-
Ky MPOTSTOM POKY JI0 KIJIBKOCTI HOBOHApO/KEHb B LIbOMY pOLll. 3HAYEHHS BU-
paxaethcs Ha 1000 HOBOHAPOIKEHHUX. XapaKTepU3ye PIBEHb JUTSIUOT CMEPT-
HOCTI Ta BUMIPIOETHCS IMOBIPHICTh TOMEPTHU 10 JOCSTHEHHS OAHOTO POKY, € 3a-
TaJIbHOBU3HAHUM 1 JIOBOJII UYYyTJIMBUM TOKa3HUKOM BIUIMBIB ~ MEIHKO-
nemMorpadivyHOTO ¥ COLIaIbHOTO OJIAromoyyysi B KpaiHi.

Ouixysana mpusanicmo dcumms (BCbOro), pokiB. IHTerpanbHuil 1 Haii-
OUIBIII BXKUBAHUH SK PE3yIbTATUBHUN 1HIWKATOP CTaHy 3J0POB’Sl, YMOB JKUTTS
Ta Mpall HACEJICHH; TOKa3y€e YUCIO POKIB, SIKI MPOKUBE HOBOHAPOKEHHUIT/a 3a
YMOBH, SIKIIIO MPOTSITOM HMOTO/ii KHUTTS y KOXKHIN BIKOBIM TpyIi 1HTEHCHUBHICTb
CMEPTHOCTI 3aJIMIIATUMEThCS TaKOKO K, K Y PIK HAPOHKEHHS.

Pisenv mamepuncokoi cmepmuocmi, na 100 000 >xuBoHapoxeHux. Ilo-
plyHa KUIBKICTb JKIHOK, SIKI IOMEPJH BiJl OyIb-sIKO1 MPUYMHH, TOB'I3aHOI0 3 200
MOTIPIIEHHSM BariTHOCTI YM ii MPOTIKAHHAM (32 BUHSTKOM BHITAJIKOBUX YU HE-
nepeaoaveHuX MPUYMH) T11JT Yac BariTHOCTI Ta IMOJOTIB abo MmpoTsarom 42 nHiB
TiCIis 3aKIHYEHHS BariTHOCT1, HE3aJIEXKHO BiJl TPUBAJIOCTI Ta MICIISl BariTHOCTI.

3acanvruii koegiyicum Hapooxcysanocmi. Po3paxoByeThCS MUIIXOM J0-
JaBaHHS BIKOBMX TOKa3HUKIB HAPOJKYBAHOCTI JJIs JKIHOK y meBHUM pik. Lle

MO>KHA TIYMAaYUTH K CEPETHE YHCIO AITEH, sKi OyTyTh HAPOIKYyBaTHUCS KUBU-
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MU JKIHKOIO MPOTSATOM YCHOTO JKHTTSI, SKIIO O BOHA MPOWIUIA JITOPOJIHI POKH
BIJIMOBIIHO 70 PiBHIB HAPOJKYBAHOCTI y BiIll JAaHOTO POKY Ta BIKuWiIU. Lle Haii-
OUTBIII KOPEKTHUHM 1HAMKATOP PiBHSA AITOPOJHOI aKTUBHOCTI Ta MPOILECY 3aMi-
IIICHHS IMOKOJIIHb B KpaiHi.

brnok 2. Ocsira.

Ouikyeana mpueanicme HaguyawHs. 3aralibHa KUIBKICTh POKIB HABYAHHS,
sIKe TUTHHA TIEBHOTO BIKYy MOKE OUYlKyBaTH OTPUMATH B MallOyTHbOMY, 32 yMO-
BU, 1110 UMOBIPHICTh HOTO a0o ii 3apaxyBaHHs B IIKOJY B OYy/b-IKOMY KOHKpET-
HOMY BiIli JIOPIBHIOE HUHIIIHBOMY KOE(IIIEHTY OXOIUICHHS B I[bOMY BIIIl.

Bumpamu na oceimy, % Bin BBII. [Iep:xaBH1 onepariiiHi BATpAaTH B cepi
OCBITH, B TOMY YHCII 3apo0iTHA Tuiata Ta 0€3 ypaxyBaHHS KaIliTaJbHUX BKJa-
JeHb B OyaiBial 1 00JaHaHHS, PO3PAXOBYETHCS B MPOLIEHTAaX Bl BAJIOBOIO BHY-
TPIIIHBOTO MPOAYKTY.

Pigenv 3apaxyseanns 0o nouamkosoi oceimu, % Bia yciX. 3a3HaueHa Be-
JUYUHA BIIMOBIA€ CIIBBITHOIICHHIO ITeH B OQIMIMHUN MTOYaTKOBHM IIKIJTEHUM
BIK (SIK BU3HAYEHO HAIIOHAJIBHOK CHUCTEMOIO OCBITH), sIKI HABUAIOTHCS B TIOYAT-
KoBii mkomi. [loyaTkoBa ocBiTa 3a0e3neuye aiTed 6A30BUM YUTAHHSIM, MMHUCH-
MOM, 1 MaTeMaTHU4HI HABUYKU Pa30M 3 €JIEMEHTAPHUM PO3YMIHHAM TaKUX IMPE/I-
METIB SIK 1CTOPis, reorpadisi, IPUPOAHUYI HAYKH, COLIabHI HAyYKH, MUCTELTBO
Ta My3HUKa.

Banoeuti pisenv 3apaxyeanns 0o cepeonvoi oceimu, % BiJ ycix. 3a3Haye-
Ha BEJIMYMHA BIJIMOBIIA€ CIIBBIIHOIICHHIO 3arajibHOTO 3apaxyBaHHS JI0 Cepe/l-
HbO1 OCBITH, HE3QJIEKHO BiJl BIKY, JO HAaCEJICHHs BIKOBOI IpynH, sika o(MimiiiHO
BIJINOBIJIa€ piBHIO cepenHboi ocBiTH. Cepenns ocBita (piBeHsb 2 Ta 3 MCKO)
3aBepllye HaJlaHHS 0a30BOi OCBITH, fIKa Moyanacs Ha MOYaTKOBOMY pIBHI, 1
CIpsIMOBaHA HA 3aKJIaJIaHHS OCHOB JIJIi HABYAHHS MPOTITOM YCHOTO KHUTTS Ta
JIIOJICBKOTO PO3BUTKY, MPOMOHYHOYH OUIbIIE MPEAMETIB a00 HaBUYOK OPIEHTO-
BAaHMX IHCTPYKI[IM 3 BUKOPUCTAHHAM OLIIbII CHeI[iali30BaHUX BUKJIAJaviB.

Bcemyn 0o BH3, % Big ycix. BigHomeHHs 3arajibHOT KUIBKOCTI THX, IIO
BCTYMAIOTh J0 BUINWX HABYAIBHUX 3aKJIJIiB , HE3AJIEKHO BiJ] BiKY, 1O HACEJICH-
HS BIKOBOI IpyIy, sike o(iliiHO BIAMOBIIa€ PiBHIO BUIOI OcBiTH. Buia ocBiTa,
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HE3aJIe)KHO BiJ] TOTO, YA € BOHA HAYKOBOIO CTEIICHIO, 3a3BUYAll BUMAarae siKk Mi-
HIMaJIbHY YMOBHU BCTYMY, YCIIIIIIHE 3aKIHYCHHS HAaBYaHHS CEPEIHHOTO PIBHS)

Cepeons oyinka 3x Kpawux yHigepcumemis 32i0HO peumun2y YHIgepCu-
memig QS. Cepenniil 0an TpbOX MPOBITHUX YHIBEPCUTETIB B KpaiHi. SIKIIO Me-
HIIIE HIK TPU YHIBEPCUTETH TiepeniueHi B peidtunry QS mposigaux 700 yHiBep-
CUTETIB CBITY, cyMa 0ajiiB 13 MepepaxOBaHUX YHIBEPCUTETIB JUIMTHCA Ha TPH,
TOOTO O3HAYa€ HYJIbOBY OIIHKY JJIsl HEMEPEIIueHUX YHIBEPCUTETIB.

bnok 3. ComiansHe cepeoBHIIIE.

CmepmHicmb 8i0 HABMUCHO20 CAMOYUIKOONCEHHA. XapaKTepU3ye MCUxiv-
HE 37I0pOB’s HaceseHHs, po3paxoByeThes Ha 100 000 4omoBIK, 3 ypaxyBaHHIM
BIKY.

Pisenv cmepmnocmi 6i0 ingexyitinux 3axeoprosans (4Uciao cmepteit /
100 000). CranagapTr3oBaHi 3a BIKOM BiJl CMEPTEH, BUKIIUKAHUX TAaKUMH 3aXBO-
proBanusmu: BUI / CHI/I, TyGepkynbo3, niapes, BHyTpilllHI 1H(EKIII, peciipa-
TOpHI 1H(EKIIii, OTUT, MEHIHTIT, eHiedamT, TudTepis, KOKIIONI, Kip, BITpIHA
BICIIa, ONEPI3yr0Unil repriec, Mamuspis, xsopoda Illaraca, neiinmanio3, THaHO-
COMO3, ITUCTOCOMO3, IIUCTUIIEPKO3, TUCTUYHUIN €XIHOKOKO3, JTiMpaTuIHui (}i-
J5Ip103, OHXOLEPII03, Tpaxoma, JIEHTe, )KOBTE JINXOpaJKa, CKa3, MMpoKa3u, eoJa
Ta 111 1HdexuiitHi xBopoodu Ha 100 000 vonoBik. XapakTepu3ye IHTEHCUBHICTb
TDKEHHIO.

Pigenwv 66uscme (uucno cmepteit / 100000). KinbkicTe BOMBCTB, BU3HAYE-
HUX SIK HE3aKOHHA CMEpTh, 3amojlisiHa JIOAMHOIO 3 HAMIPOM 3alOMISITH CMEPTh
abo cepiioszny Tpasmy Ha 100 000 gomoBik. XapakTepu3ye 3arajibHy KpHUMIHO-
TE€HHY CUTYaIlo [].

Oyinka piens 310uunnocmi (1 = Hu3bKa, 5 = Bucoka). O1iHKa piBHS BIT-
YU3HAHOI O€3MEeKU Ta CTYIIHb, O SIKOTO MOKHA JOBIPSATH 1HIIMUM TpoMasHaM.
Buwmiproetscst B Maciitadi Bif 1 (OUIBIIOCTI 1HIIUX TPOMAISIH MOKHA JOBIPSITH,
Ty’K€ HU3bKUI PIBEHb BHYTPINIHBOI O€3MeKH) 10 5 (Iy’Ke BUCOKUHN PiBEHb HEO-
BIpH, JIOJU HAJ3BUYAaHO OOEpPEKHI y CTOCYHKAaX 3 IHIIMMHM, BEJIHMKA KUIbKICTh

3aMKHYTUX TPOMaJ, BUCOKA MOIINPEHICTh OXOPOHIIIB OE3MEKH.
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Pannitt wino6 (% xinox y Bimi 15 — 19 pokiB). BimcoTok *iHOK, oapyxe-
HUX y Biml 15 — 19 pokis. /liB4aTa y paHHIX III00aX ypasjiuBi 10 HACUJIbCTBA B
ciM’1 Ta CeKCyallbHOTO HACHJIbCTBA y CTOCYHKAaX, SIKl HE € PIBHUMHU. SIKIII0 BOHU
BariTHIIOTh, YaCTO CTHUKAIOTHCS 13 MpoOIeMaMK YCKIa HEHb ITi/1 9ac BariTHOCTI 1
TMIOJIOT1B, OCKIJIBKH iX TiJIa HE TOTOBI JI0 NITOHAPOKEHHS. BcTynmuBim y paHHIHl
IUTFO0 J[iBUaTa 4acTo 3MYIICHI KUJIATH OCBITY, aOM 3apOOJISITH TPOII YU BUKO-
HYBaTH XaTHI 000B’S3KH.

Ilepeouacni cmepmi 6i0 Heinpexyiunux 3axeoposats. KITbKICTh cMEpTel
y Biti Bia 30 1o 70 pokiB BiJl CEpIEBO-CYJMHHUX 3aXBOPIOBaHb, PaKy, /1a0eTy
ab0 XpOHIYHOTO PECHIPATOPHOTO 3aXBOPIOBAHHA. XapaKTepuzye MpoOIeMH
XPOHIYHUX HEIH(PEKIINHNX 3aXBOPIOBaHb, K1 BUKIUKAIOTHCA HE JIUIIE OloMe-
JTWYHUMH, a ¥ TOBEIIHKOBUMH, CEPEAOBHUIIHUMH, COLIATIBHUMU Ta €KOHOMIY-
HUMU YMHHUKAMH.

bnok 4. I'igna npars.

Pisenw zaiinamocmi nacenenns. BigHoOImEeHHs 3aiHATONO0 aKTUBHOTO Hace-
JIEHHS 10 BCbOT'O HACEJIeHHs, Yy Billl 15 — 64 poku. XapakTepusye piBeHb JOCTY-
Iy HaceJeHHs 0 AaHoi (opMH caMopeatizallii Ta 10Xoay B kpaini. s mparie-
3JIaTHOTO HACEJIEHHS MPAaIe3aTHOrO BIKY € HAWOUIbII MPUWHATHUM CIOCOOOM
BKJIFOYEHHS Y €EKOHOMIYHO-CYCI1JIbHI BIJIHOCUHHU.

Jlogipa npoghecitinomy menedrcmenmy. CepeaHs BIINOBIAL HA 3alMTaH-
Hi: «Y Bamii KpaiHi, XTO 3aiiMae BUIIl KEpiBHI Mocaau B KommnaHisax?» (1 = 3a-
3BUYAN poauul abo aApy3i, 6€3 ypaxyBaHHS 3aciyr; 7 = MepeBaxxHO mpodeciiiHi
MEHeKEpH, 00paHi 3a JIOCTOTHCTBA Ta KBaiidikallito). XapakTepusye piBEHb
OIIHKY CYCHUIHCTBOM B KpaiHi MpOoOJIeM OTpUMaHHS KePYIOUYHUX MOCa.

Bnause onooamkysanns na cmumynu 0o npayi. CepeaHs BiANOBIAL Ha 3a-
nuTaHHs: «Y Balrii KpaiHi, B SKiil Mipl MOJATKH 1 COIIabHI BHECKHU 3HIKYIOTh
cTUMYJ Uit poooTu?» (1 = B 3HAUHIH Mipi; 7 = HE 30BCIM) XapaKkTepU3ye yMOBU
THYYKOCTI IIpaili B KpaiHi.

be3pobimms, % Bin 3aranbHOI YMCENbHOCTI poO0YOi cuiu. be3pooiTTs —
1€ YacTKa poOoU0i CUITH, sIKa HE MPAITIOE, ajie OCTYITHA AJIS MOIIYKY Ta MOIIYyKY

po6otu. Buznayennst po6ouoi cunu 1 0e3po0ITTS B 3aJI€KHOCTI BiA KpaiHU. Xa-
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pPaKTepU3y€e MOMKIMBOCTI 3aJ0BOJICHHS MPOMO3UIlIi poOOUO0T CHITH, BKa3y€e HaA Pi-
BEeHb pealizallii TpyJ0BOro MOTEHIady Ta CTyHeHb MPOOJIeMATHYHOCTI BKIIIO-
YEeHHsI 10 BIIHOCHH 3aiHATOCTI; pO3PAXOBYETHCS K BITHOLICHHS KUTBKOCTI 0€3-
POOITHUX 7O €KOHOMIYHO aKTUBHOT'O HacejeHHs (po0odYoi CHIIM) BIAMOBIIHOTO
BIKY.

brok 5. KomdopTtHe XUTTS.

biopiznomanimms ma cepedosuwe icuysanns (0 = 6e3 3axucry, 100 = Bu-
COKHUH PIBEHb 3aXHUCTY). XapaKTEepPU3ye 3aXUCT Ha3EMHUX Ta MOPCHKUX TEPUTO-
piff, a TakoX BHUJIB, IO 3HAXOIATHCA IiJ 3arpo30I0 3HUKHEHHS Ta 3arposw,
BKJIFOYAIOYM KPUTUYHUI 3aXUCT MICLb MPOKUBAHHS, HA3€MH1 IPUPOJOOXOPOHHI
TEPUTOPIi, 3aXUIIEHICTh HA3€MHUX TEPUTOPIA Ta MOPCHKI MPHUPOJAOOXOPOHHI
TepuTopii, macmrad Big 0 (6e3 3axucty) 10 100 (BUCOKMIT 3aXUCT). XapaKTepu-
3y€ KOM(OPTHICTh MPOKUBAHHS CTOCOBHO CTaHy HABKOJMIIHBOTO MPHUPOIHOTO
CEpeIOBHUILA.

Axicms nocmavanns enexkmpoenepeii (1 = Hu3bka, 7 = Bucoka). Cepeans
BIJIMOBIAb HA 3aMUTaHHs: «Y Ballii KpaiHi, sk OM BU OLIIHUIM HAJAIHHICTH MOC-
Ta4aHHS €JEKTPOCHeprii (BiICYTHICTh TMEpEepUBaHb Ta BIJICYTHICTH KOJIMBAHb
Hanpyru)?» (1 = He HaAiMHMWI 30BCIM; 7 = HAaJI3BUYAMHO HAIWHUN). XapaKTepu-
3y€ KOM(OPTHICTh MPOKUBAHHS B ACTEKT1 3a0€3MEUEHOCTI SKICHOI €JIEKTPOCHE-
priero.

Hionucku na mobinonuii meneghon (minanucku / 100 oci6). ITokazye obcsru
MJMUCOK HA 3arajbHOJOCTYIHI MOCIYTH MOOUIBHOTO 3B'SI3KY 3a JOMOMOTOIO
MOOUJIBHOI TEXHOJIOT1i, BKJIIOYAIOUM KIIBKICTh MONEpPeaHbO ormiadyeHux SIM-
KapTOK, aKTUBHUX MPOTATOM OCTAHHIX TPHOX MICSIIIB, BUPAKAETHCSA SIK KiTb-
KICTh MIANMUCKU Ha MOOUIbHI Tenedonu Ha 100 xuteniB. Y moxen 6anu ori-
HI0I0TECA Ha 100 MoOimpHuX TenedoniB Ha 100 ociod

Iumepnem-xopucmyeaui. OUIHIOE YHUCENBHOCTI [HTEpHET-KOPUCTYBayiB
BiJl 3araJIbHOT YMCEIHbHOCTI HACEJEHHS, BAKOPUCTAaHHs [HTEpHETY 3 OYylb-IKOTO
MPUCTPOI0 (BKIItOUa0oun MOOUIBbHI TenedoHu) 3a ocTanHl 12 micsmiB). Ocobw,
Kl BUKOPUCTOBYIOTh [HTEpHET, BIAHOCATHCS 10 JIOACH, SIKI BUKOPUCTOBYBAIH

[aTepHET 3 OYyAB-IKOTO MICIS Ta TSl OYy/Ib-SIKUX ITIJICH, HE3aJIeKHO BiJl BUKOPH-
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CTOBYBAHOTO MPHUCTPOIO Ta MEPEXKI1 MPOTITOM OCTaHHIX TPHOX MicsIiB. Lle moxe
OyTu uepe3 KoMIT'roTep (HANpHUKIIAA, HACTUIBHUN KOMM'toTep, HOYTOyK abo
iadmeT abo momiOHU MOPTATUBHUN KOMITIOTEP), MOOLIBHUI TenedoH, irpo-
BUIl KOMIT'toTep, IudpoBe TenedaueHHs Touo. JJocTynm Moxke 3a1iCHIOBATHCS
yepe3 (pikcoBany ab0 MOOLTIBHY MEPEKY.

biok 6. 1o6po0OyT.

Kinvkicms oOmis, neooxionux ons nouamky 0izuecy. Ilokazye KiTbKICTB
JTH1B, HEOOX1THUX JIJIs1 OTPUMAHHS IOPUIUYHOTO CTaTyCy JUIsl KepyBaHHA ¢ipma-
MU, XapaKTepU3y€e CTYMiHb JOCTYIMHOCTI OpraHi3ailii miJnIpUeEMHHUIIBKOT JisSTbHO-
CTI.

Inoexc posmipy emympiwinvozco pumky. Cyma BajJOBOTO BHYTPIIIHBOTO
NPOJYKTY IUIKOC BapTICTh IMIIOPTY TOBAPIB Ta MOCIYT, 3a BUPAXyBAHHIM BapTO-
CT1 €KCIIOPTY TOBapiB Ta MOCIYT, HOpMaJli30BaHa 3a MIKajaow Big 1 g0 7 (Haii-
Kpallolo).

Banoeuti énympiwniti npodykm, 10 OLUIHIOETHCS 32 MAPUTETOM KYITiBEIb-
HOo1 cripomoxkHOCTI (IIIIII) y mMinbsipaax MDKHApOAHUX J0JIapiB. XapaKTepuUsye
KIHIIEBHH pe3yJIbTaT BUPOOHUYOT TISUTBHOCTI €KOHOMIYHHMX OAUHHUIIb-PE3UICHTIB
y cdhepi MaTepiaabHOTO 1 HEMaTepiaJlbHOr0 BUPOOHUIITBA; € OJTHUM 3 HaBaXKJI1-
BILLIMX MMOKAa3HUKIB PO3BUTKY €KOHOMIKU KpaiHU 1 BIANOBIIHO MIATPYHTS 100pO-
OyTy HaceJeHHS.

Banoei nayionanvhi 3aowadicenns, % BBII. BanoBa HaiioHagbHa €KO-
HOMISI BUPQKAETHCS Y CITIBBIIHOIICHHI BAJOBUX HAIIOHAIBHUX 3a0IIAKCHB Y
MOTOYHIM MicueBilt BamtoTi Ta BBII y moTtouniit miciiesiit BantoTi. Bin BiamoBi-
Jla€ BaJIOBOMY HAasiBHOMY JOXOJIy 32 BUPaxXyBaHHSIM BHUTPAT KIHIIEBOTO CIIOXKHU-
BaHHS MICJSl BpaxyBaHHsI KOPUTYBaHHs NeHCiiHuX (ouAiB. s Garatbox kpain
OITIHKA HaIllOHATBHUX 3a0Ia/HKeHb chOpMOBaHa 3a JaHUMU HAI[lOHAIBHUX pa-
XYHKIB IIOJI0 BaJOBUX BHYTPILIHIX 1HBECTULINA Ta AAHUX MPO YUCTI 1HO3EMHI
1HBECTHULI, 10 0a3yI0ThCs Ha MIIATI)KHUX OajlaHCcax.

Hwxue y Tabn. 1 naBeneni mkepena indopmartii [5-18] amst koskHOTO TI0-
Ka3HUKAa 3a OJIOKaMHM, a TaKOXX 3a3HauYeHUW iX BIUIMB HA pPIBEHb >KUTTS

HaceseHHs — crumymiotounii (C) abo nectumymorounii ([1).
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Tabnuys 1
Ta6nur 1HpopMaIii 111010 TOKA3HUKIB, iX JHKEPEIT Ta XapaKTepy BILIUBY
. [To3na-
No [Toxa3uukwu 3a 6;10KaMH Jxepeno iHdopmartii Brus GeHHS
1 2 3 4 5
biok 1. BinTBopeHHs HaceneHHs
Jutsya cMepTHICTB, Ha 1000
1.1 Eurostat | X11
HOBOHAPOKCHHUX
PiBeHb MaTepHHCHKOI CMEPTHOCTI, N
1.2 2 100 000 KHBOHAPOIKEHHX World Health Organization )| X12
13 OdikyBaHa TPUBAIICTh KUTTS Eurostat C X.s
(Bcboro)
14 3aranbHuit KOCCI)II.[IIEIHT Eurostat C X,
HapOJKYBaHOCTI
bnok 2. Ocgita
21 OuikyBana TpuBanicth HaBdanus, | UNESCO Institute for Statis- C ¥
' POKH tics, UIS online database 21
. . UNESCO Institute for Statis-
o
2.2 | Burparu Ha ocsity, % Big BBII tics, UIS online C X5
PiBeHb 3apaxyBaHHs J10 UNESCO Institute for Statis-
2.3 . . C X3
MOYaTKOBOI OCBITH tics, Data Centre
Banoswii piBens 3apaxyBanus 1o | UNESCO Institute for Statis-
2.4 . . C Xou
CepeIHbOI OCBITH tics, Data Centre
o UNESCO Institute for Statis-
0
2:5 Beryn no BHS3, % sin ycix tics, UIS online database ¢ Xas
Cepens oIiHKa 3-X Kparux QS Quacquarelli Symonds Ltd,
2.6 | yHiBepcureTiB 3rigHo peiitunry | QS World University Ranking, C X6
YHIBEPCHTETIB Top Universities.
bnok 3. ComianbHe cepenoBuiie
CMepTHICTbH Bil HABMHUCHOTO . .
Institute for Health Metrics and
3.1 CaMOYNIKOKEHHS, Ha 100 000 Evaluation | X31
YOJIOBIK
. P."feHB CMEPTHOCTI BIA Institute for Health Metrics and
3.2 | iHQpeKIitHIX 3aXBOPIOBAaHb, YUCIIO Evaluation I X35
cmepteii / 100 000)
[MepemuacHi cMepTi Bif Institute for Health Metrics and
3.3 . " : A X33
HelH(EKIITHUX 3aXBOPIOBAHb Evaluation
3.4 | PiBeHD BOMBCTB, WHCI0 CMEPTEH /| )\ otfice on Drugs and Crime | ]I X34
100 000
35 Orminka piBHS 3J10YMHHOCTI, 1 = Institute for Economics and it ¥
' HU3bKa, 5 = BHCOKA Peace Global Peace Index 35
36 Panniit nuto0, % xiHok y Bitti 15- | OECD Gender, Institutions and it ¥
' 19 poxkin Development Database 36
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3axinuenns maon. 1

1 2 3 | 4 | 5
biok 4. I'inna mpars
PiBeHb 3aiiHATOCTI HaceleHHs, %
4.1 BiJl 3aTraJIbHOT YNCEBHOCTI Eurostat C X471
pobodoi cunu
I[({Bip;agéﬁi?m:(;; };%I;amu;?ﬂ’ World Bank/International Fi-
4.2 B poZt APY3L nance Corporation, Doing C X4y
7 = nmepeBakHO TIpodeciiini ;
Business
MCHCIIKCPU
Brms OnoﬂaT.KnyHHﬂ Ha I World Economic Forum; Exec-
4.3 | ctumynu 1o mpami, | = B 3Ha4HIN . - C X43
A . utive Opinion Survey
Mip1; 7 = HE 30BCIM
BespoBirTs. % Bi 3araiLioi International Labour Organiza-
4.4 qHEeHBHOC’Ti" o goqo'i - tion, Key Indicators of the La- i Xaa
p bour Market database.
brok 5. KomdopTtHe XUTTA
Yale Center for Environmental
. . Law & Policy and Columbia
BlOplSHOMaHlTT}I Ta CCPCIOBUIIIC . .
. . University Center for Interna-
5.1 icayBanHs:, 0 = 6e3 3axucTy, . . C X5
100 = BrcoRMii DiBeHE 3aXHeT tional Earth Science Infor-
p Y | mation Network Environmental
Performance Index
Awicrs MOCTARAHI World Economic Forum Global
5.2 eJIeKTpoeHeprii, 1 = Hu3bKa, - C Xso
- Competitiveness Report
7 = BUCOKa
53 [Migmucku Ha MoOLTEHMIA Tenedow, | International Telecommunica- C ¥
' nigmucku / 100 oci6 tions Union i
. International Telecommunica-
5.4 InuTepHeT-KOpUCTYBayl tions Union C X5y
bnox 6. J106pobyT
World Bank/International Fi-
KinbkicTh 1HIB, HEOOXITHUX IS nance Corporation; Doing
6.1 Hof[IaTK’ 6i3HeCII a Business: Understanding Regu- | Xo1
Y y lations for Small and Medium-
Size Enterprises
[anexc po3mipy Buytpimmaboro | World Economic Forum; Glob-
6.2 " C Xoo
PUHKY al Competitiveness Report
6.3 Bcinoﬁoﬁffffgﬁ}yg IB?\E’HOI International Monetary Fund; C ¥
' pov Y MIpA World Economic Outlook 63
MDKHapOAHUX JI0JIap1B
6.4 Banosi HamioHanbHi International Monetary Fund; C ¥
' 3aomiakeHns, % Bix BBIT World Economic Outlook 64
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VY xoxi peanizariii Apyroro 3aBAaHHS 32 OCHOBY Oysio oOpaHo MeToauky
BHUMIPIOBAHHS JIFOJICBKOTO PO3BUTKY perioHiB Ykpainu [3]. B pamkax 1iei po6o-
TH OKPIM 3MiH 1HIUKATUBHOTO MPOCTOPY Y LIl METOAMIII TAaKOXK MPOMOHYETHCS
3MIHUTH JI€SIKI KPOKH aJITOPUTMY PO3PaxyHKY 1HTETPaIbHOTO 1HJAEKCY PIBHS
KUTTS HACEJICHHS 3 METOIO 3MEHIICHHsI Cy0 €KTHUBI3MY IIiJ 4aC OLIIHIOBAHHSI.

AJNTOPUTM PO3PaXyHKY IHTETPAIBHOTO 1H/IEKCY PIBHSI JKUTTS BKIIIOYAE:

Kpok 1. HopmyBanss noka3Hukis (*).

Kpox 2. Kanibpaiiis moka3HuKiB.

Kpox 3. BuznaueHHs Bar moka3HHUKIB y O0510kax (*).

Kpok 4. Po3paxyHOK 1HAEKCY MO0 KOKHOMY OJIOKY MOKA3HUKIB.

Kpoxk 5. Po3paxyHok inTerpansHoro iHaekcy piBHs xutts (IP2XK) nace-
JICHHSL.

CumBoiiom (*) mo3HaueH1 KPOKH, SIKi TPOIIOHY€ETHCSI BUKOHYBATU B 1HIITUHN
croci0, Hixk 11e 0yJI0 3aMporoHOBaHO y MeToauIi.

Januii anroput™ 0yJI0 3aCTOCOBAHO Ha BUX1IHMX JIaHHX 3a repiof 3 2016
nmo 2018 poku [5-18]. O0’ekTaMu JOCHIKEHHS BUCTymHaroTh 28 kpain €C
(Bxirouaroun Benuky bpuraniro) Ta Ykpaina.

[lepmmii KpoK HABEJAEHOTO AITOPUTMY Tependadyac HOPMYBAaHHS BUXiJ-
HUX JaHUX, OCKUIbKY MOKA3HUKH JJI pO3PaXyHKY BiAOOpakaroTh pi3HI aCMEKTH
Ta MAlOTh PI3HI IIKaJM BUMIpIOBaHHS. Y MeToulll 1 4ac HOpMyBaHHS BUKO-
PUCTOBYIOThCSI CTaHJIAPTHI 3HAYEHHS MOKA3HUKIB, BU3HAYEHI €KCIIEPTHUM IILJIsI-
XOM. Y NaHiii poOOTi HOPMYBaHHSI BUXITHUX JAHHUX MPOMOHYETHCS BUKOHYBATH
HACTYITHUM CIIOCOOOM:

Xijr

—, AKIO X;;, — CTUMVYJIATO
max x,’ o X;jr y p

Zijr = Y min Xijr ) 1)
—— » AKIIO X;j — IECTUMYJIATOP
ijr
N€  Zjj — HOPMOBAHE 3HAYEHHA j-i O3HAKHM [-T0 OJOKY AJIs 1"-01 KpaiHH.
Jlnst 1bOTO  PO3paxOBYEMO MiHIMANbHI 3HAYEHHS IS TIOKA3HUKIB-
JNECTUMYJIATOPIB Ta MAaKCUMAaJIbH1 3HAYEHHS JIJIsl TOKA3HUKIB-CTUMYJIATOPIB BiJI-

MOBITHO 32 BECh JOCIIKYBaHUH TIEPIO/I.
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HactymHuM KpOKOM HaBEIEHOTO alTOPUTMY € KajiOparlis HOPMOBaHUX
MOKa3HUKIB 3 METOIO0 €JIIMIHYBaHHS BIUIMBY MIPOLIEypU HOPMYBaHHS Ha y3a-
TTBHIOIOUNN TTOKa3HUK 10 OJ10Ky. [limmo kamiOpariii € 3a0e3meueHHs B cepe/i-
HbOMY DPIBHOT'O NIPEACTaBJICHHS HOPMOBAHUX IOKa3HHUKIB y 1HJEKCI OJOKY J0
MPOBEJICHHS MPOLETyPH 3BaXKyBaHHs [3].

KamiOpariiss HopMoBaHOTO TOKa3HHKA BIIOYBAETHCA 3a HACTYMHOIO (Op-
MYJIOI0:

Zicjr = Zjjr * Cij,

ne ijr — KaJIiOpoBaHi HOPMOBaHI 3HAYCHHS j—20 TMOKa3HUKA y I—my 001

TIOKAa3HHUKIB 110 KpaiHi I} ¢;; — KaniOpyBanbHUi KOeQilieHT MIsl j—20 MOKA3HHKA
y I—my G011l MOKA3HUKIB, PO3paxOBaHUM 3a (OPMYIIOKO:

b,
Cij:_

)

S

U

ne b, — cepenHe 3HAUEHHS MUTOMOI Barn HOPMOBAHHUX TOKA3HHKIB Yy I—my

0JI0111 TOKA3HMKIB, pO3paxoBaHe 3a (HOPMYIIOH0:

ki 7

= Z jl=1 bl J

l kl )
ne  k; — KiIbKiCTh IOKa3HUKIB y i—wy Oioui, b,, — cepeaiHe 3HAYEHHs MOKa3-
HHKa CTPYKTYPH — IIHTOMOI Baru j—20 HOPMOBAHOTO MMOKAa3HHKA Y I—wy 0oL

MMOKA3HHUKIB:

29
T Zr:l bijr

Y 29 7
ne  b;j, — maTOMa Bara j—e0 HOPMOBAHOIO MOKA3HMKA Y 3aralbHOMY iHJIEKCi

I—e0 OJIOKY TTOKA3HMKIB I KpaiHu I, po3paxoBaHa 3a GopMyJIok0:
Z. .
bijr = kL
L

% j=1%ijr

PesynbpraT KkamiOpyBaHHS TIOKa3HUKIB 3a OJIOKaMU TMPEJCTaBJICHI B
Tabn. 2 — 4.

Tpetim kpokoM TOOYAOBH IHTETPAIILHOTO 1HAEKCA PIBHS JKUTTS HACEICH-
HS € BU3HAUCHHS Bar MOKAa3HUKIB y OJOKax 3a JIONMOMOI0K METOay (paKTOPHOTO

aHaJizy Ta po3paxyHKy (akTopHHX KoedimieHTiB. Bukopucranus merony Oara-
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TOBUMIPHOTO CTaTUCTUYHOTO aHAJI3y, Ha BIAMIHY BiJl €KCIIEPTHOTO OI[IHIOBaH-
Hsl, 3aIPOIIOHOBAHOTO y MeTOoauIli, JO3BOJISIE 3HU3UTH CYO €KTUBHICTH MiJ] Yac

BHU3HAUEHHS BaroBUX KOE(QII[IEHTIB.

Tabnuys 2
PesynpTaTi kaniOpyBaHHs MOKa3HUKIB 3a Oiokamu 1 1 2

[Tokasuuk | Xq4 X12 X13 X1 X21 X322 X33 X34 X35 X26

sum by, | 5,195 | 4,302 | 10,645 | 8,857 | 6,508 | 2,417 | 7,493 | 5,218 | 4,688 | 2,676
mean b;; | 0,179 | 0,148 | 0,367 | 0,305 | 0,2244 | 0,0833 | 0,2583 | 0,1799 | 0,1616 | 0,0922
mean b; 0,250 0,167

Cij 1,396 |1,685| 0,681 | 0,819 | 0,743 | 2,000 | 0,645 | 0,926 | 1,031 | 1,806

Tabnuys 3
Pe3ynbraTn kaniOpyBaHHs MOKa3HUKIB 3a Ojokamu 3 14

HoxasHuk | X34 X32 X33 X34 X3s X36 X141 X4z X43 X44

sum by, | 3,380 | 5,033 | 7,26 | 1,967 | 8,591 | 2,768 |2,877 | 3,821 | 2,653 | 6,686
mean bj; | 0,117 | 0,174 | 0,250 | 0,068 | 0,296 | 0,095 | 0,099 | 0,132 | 0,091 | 0,231
mean b; 0,167 0,138

Cj 1,43 | 0,9604 | 0,6657 | 2,4566 | 0,5625 | 1,7459 | 2,520 | 1,8975 | 2,7328 | 1,084

Tabnuys 4

PesynpTaTn kaniopyBaHHs MOKa3HUKIB 3a Oj0KaMu 5 1 6

HOKa3HI/IK X51 XSZ X53 X54_ X61 X62 X63 X64—

sum by, | 8,0503 | 7,4308 | 6,8305 | 6,6881 | 52239 | 9,6789 | 3,9382 | 10,1588
meanb; | 0,2775 | 0,2562 | 0,2355 | 0,2306 | 0,1801 | 0,3337 | 0,1358 | 0,3503
mean b; 0,25 0,25

i 0,9005 | 0,9756 | 1,0614 | 1,0840 | 1,3873 | 0,7490 | 1,8409 | 0,7139

Po3paxyHKu eTajoOHHUX 3HaY€Hb Ta Bar MPOBOATHCA JIJISl KOKHOTO OJIOKY

MOKa3HUKIB OKpeMo. PesynpTaTl i 00Ky «BiaTBOpeHHs HaceICHHS» HaBe-
IIeHO B TaduI. 5.

AHani3ylouu OTpuMaHi pe3yJabTaTH, poOUMO BUCHOBOK, IO Y IIbOMY OJI0-

[l HaOUIBIIY Bary Mae€ MOKa3HUK 3arajbHOTO KOEQIIEHTY HApOIKYBaHOCTI.
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Bin € HaiOUIbII KOPEKTHUM 1HJIMKATOPOM PIBHS AITOPOAHOI AKTUBHOCTI Ta
IpoIiecy 3aMillleHHs MOKOJIiHb B KpaiHi. ETanoHHe 3HaueHHS MOKa3HUKA OYiKY-

BaHOI TPUBAJIOCTI KUTTA 11 YKpainu ta kpain €C cknangae 83,08 pokis.

Tabnuys 5
TaOnuirs eTanoHHUX 3HAYEHD Ta Bar /Ui MOKA3HUKIB OJIOKY 1

((BiI[TBOpGHH}I HaCCJICHHI»

No IToka3zHuku 3a GI10KaMHU HOSHa.lI.eHHSI Eranonne Bara
Xij 3HAYECHHS
1.1| Autsiya cmepTHicTh, Ha 1000 HOBOHAPOPKEHHHUX Xi1 1,6 0,175
19 PiBenb maTepuHcbKkoi cMepTHOCTI, Ha 100 000 *x)u- X1, 2,61 0,230
BOHAPO/KEHUX
1.3|OuikyBaHa TPUBAIICTH KUTTS (BCHOTO) X3 83,08 0,170
1.4 |3aranbHuii KoediieHT HAPOIKYBAHOCT1 Xia 1,96 0,425

3a iHopmaIliero 3a3HayeHO0 B TabJ. 6 BiAMIYAaEMO, IO HAHBaroMimun
BHECOK B OLIIHKY PIBHSI OCBITH B KpaiHi poOJIATh JEKUJIbKa MOKa3HUKIB — OUIKY-
BaHa TPUBAJIICTh HABYAHHS Ta BaJOBUI PIBEHb 3apaxyBaHHS JI0 CEPEIHBOI OCBI-
™a 31 3HaueHHaM Bar 0,217 Ta 0,197 BigmoBimHo. MakcumaiabHa OIlIHKA 3-X
KpaluX YHIBEpCUTETIB cepell KpaiH-yuyacHUKIB €C Ta YKpaiHu 3r1iIHO peUTUHTY

yHiBepcuTeTiB QS nmocsrae 97,8, 110 € eTaJOHHUM 3HAYEHHSM IS JaHOTO IOKa-

3HHKA.

Tabnuys 6

Tabnuis eTaJOHHUX 3HAYEHb Ta Bar JJis MOKa3HUKIB OJI0KY 2 «OcBITa»
Ne Ilokxa3nuku 3a O6J10KaMu HO3Ha.q.eHHH Eranonse Bara
xij 3HAYEHHS
2.1|OuikyBaHa TpUBaNTiCTh HABUYAHHS, POKU X5 19,6 0,217
2.2 |Butpartu Ha ocBiTy, % Bin BBII X50 17,7 0,078
2.3 | PiBeHb 3apaxyBaHHs 0 TOYATKOBOT OCBITH X,3 99,85 0,176
2.4 | BanmoBwii piBeHb 3apaxyBaHHS JI0 CEPETHBOI OCBITH Xo4 164,81 0,197
2.5|Beryn no BH3 Xys 110,20 0,145
26 CCPCJIHSI OIIHKa 3x KpAIIHX YHIBEPCHTETIB 3ri/HO X, 978 0,187
PEUTHHTY YHIBEPCUTETIB

AHaJli3 eTaJIOHHUX 3Ha4YeHb Ta Bar MoKa3HUKIB 00Ky «ColiajibHe cepe-
JIOBUIIEC», HABEACHUX Yy TabJ. 7, MO3BOJIAE 3pOOUTH HACTYITHI BUCHOBKH. Haii-

CYTT€BiIHPIﬁ BIIJIMB HA piBeHI) XKUTTA HACCIICHHA B COIliaJILHOMy acIeKTI MaloTh
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TaKi MOKa3HUKH, K CMEPTHICTh BiJl HABMUCHOTO CaMOYIITKO/DKCHHS, M0 XapaK-
TEepPU3Y€E TICUXOJIOTIYHE 3/JI0pPOB’S, Ta OIIHKA PIBHS 3JIOYMHHOCTI B KpaiHi Ccyc-
MJTECTBOM.
Tabnuys 7
Tabnuis eTasoHHNX 3HAYEHb Ta Bar I MOKa3HUKIB OJIOKY 3

«CorriaibHE CEPEIOBUIIIECH

No IToka3uuku 3a 610KaMu HOSHa.lI.eHHSI Eranonne Bara
xij 3HAYECHHS

CMEepTHICTH BiJI HABMHCHOTO CAMOYIIKOKCHHSI, YHC-

8.1 1o cmepteii / 100000 X31 3,15 0,232
PiBeHb cMepTHOCTI Bij iHPEKIIHHUX 3aXBOPIOBAHb,

32| yucro emepredi / 100000 X32 8,26 0157

3.3|IlepenuacHi cMepTi Bix HEIHPEKIIHHUX 3aXBOPIOBAHb X33 199,1 0,109

3.3 | PiBenp BOMBCTB, unciio cmepreid / 100000 X34 0,2 0,096

3.4 | Ouinka piBHS 3I0YMHHOCTI, | = HU3bKA, 5 = BUCOKA X35 2 0,214

3.5 | Panniii nutio0, % xiHOK y Bimi 15 — 19 pokiB X3¢ 0,00001 10,192

3a iHdopMalli€r0 HaBEJEHOIO B Ta0. 8§ HAMBUINMNA PIBEHb 3aHHATOCTI J0-
csirae 3HaueHHsa 76,2 % cepen kpain €C Ta Ykpainu, a 3 1HIIOr0 O0KY HAHM K-
yuil piBeHb 0e3po0iTTs — 4% B 3araibHOI YMCENbHOCTI podouoi cuiu. Li mo-
Ka3HUKH TaKOX XapaKTepU3ylTh PIBEHb JOCTYIYy HACEJICHHS 0 AaHOi (hopMu
caMmopeaiizailii Ta J0XOQy B KpaiHi, a TaKoX — CTYIMiHb MPOOJIEMAaTUYHOCTI

BKJIFOUEHHS JI0 BIJIHOCHH 3alfHATOCT1, TOMY CaM€ BOHH MalOTh HaHO1IbIII Bary.

Tabnuysa 8
Tabnuis eTaJOHHUX 3HAYEHb Ta Bar JJis MOKa3HUKIB 0JIOKY 4 «I'i1Ha mparisi»
Ilo3nauenns | Etanonne
Ne [Toxa3HukM 3a G10KaMH . Bara
Xij 3HA4YEHHS
PiBensb 3aiiHATOCTI HaceleHHs, % BiJ 3arajabHOI Yyuce-
4.1 . : o BlA Xo1 76,2 10,309
JBHOCTI poOOYOi CHITN
Josipa npodeciiinoro ynpasiiHHs, | = 3a3Bu4aii po-
ndi abo 31, 0€3 ypaxyBaHHs 3aClyT; 7 = IepeBax-
4.2|" AAPY31, D€3 ypaxy SIS 1 TP Xo 632 0,261
HO TipodeciitHi MeHeKepH, 00paHi 3a JOCTOTHCTBA Ta
KBaJTi(iKaIio
BB onojgarkyBaHHS Ha CTUMYJIH JI0 Tpatl, 1 = B
43 ; JTonaTIey } CTHMYJIH A10 Tipatt X3 517 [0,154
3HA4HIN Mip1; 7 = HE 30BCIM
4.4 | be3poOiTTs, % Bif 3arajJbHOT YHCEITBHOCTI Xa4 4 0,276
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[I{omo HaWCyTTEBIIOTO BHECKY B OLIIHKY PIBHS JKUTTSI HACEJICHHS B paM-
kax Omoky «KomdopTHe XuTTs» (Tadis. 9), To HAHOIBII BaroMilliuM € BHECOK
MOKa3HMKA 3aXUCTy O10pi3HOMAHITTA Ta cepenoBuIna icHyBaHHS. Cepen KpaiH-
ysieH1B €Bporneiicekoro Coro3y € Taki KpaiHH, 10 MalOTh €TaJOHHE 3HAYEHHS.
[HI11 MOKA3HUKK JAHOTO OJIOKY MAarOTh MPUOIN3HO OJTHAKOBUM BIUIMB HA PiBEHb
KHUTTS HACEJCHHS, Il OKa3HUKU CTOCYIOThCA HaJaHHs MOCIYT eJeKTPOIoCcTa-
YaHHs Ta 1HOOPMaLIHHO-KOMYHIKAaTUBHUX TOCTYT.

Tabnuys 9
TaOnuis eTanoHHUX 3HAUYEHb Ta Bar JJIsl MIOKA3HUKIB OJIOKY 5

«KomdopTHEe KUTTI»

Ne [Toxa3zHuku 3a GJ10KaMH HOBHa.q.eHHH Eranonne Bara
xij 3HAYEHHS

51 E10p13H0MaH1T_Ts[ Ta CePE/IOBHILE ICHYBAHHS, 0 = 0e3 X, 100 0,449
3axucry, 100 = BUCOKHUI PIBEHb 3aXUCTY

52 SkicTh nocTayaHHs eneKTpoeHeprii, | = Hu3bKa, 7 = Xs, 6,60 0,204
BHCOKA

5.3 |Tignucku Ha MOGiITBEHUH TenedoH, mianucku / 100 ocid Xs3 154,29 |0,193

5.4 |IaTepHeT-KOpUCTYBayi Xs,4 95,99 0,154

AHaJi3youn oTpuMaHi pe3yibTaTu B Ta0. 10, oHUM 3 HAWBaKIIMBIIINX
MOKa3HUKIB PO3BUTKY €KOHOMIKH KpaiHH 1 BIAMOBIAHO MIATPYHTSIM T0OpOOYTY
HacesleHHs € noka3Huk BBII 3a mapureTrom KyIiBelbHOI CIIPOMOKHOCTI, IO ¢
Mmae Bary 0,289 — Hal0inbIny Bary cepej 1HIIMX MOKa3HUKIB 010Ky «JloOpo-
OyT». HacTymHuMHM 3a 3HAUYYLIICTIO BUCTYNAIOTh BajoOBl HAIIOHAJIbHI 3a0Ila-
JOKEHHS, 1110 XapaKTepU3YIOTh MPOIIEC 3a0IIa KEHHS Y MeXaX €KOHOMIKH Kpai-
HU Ta 1HAEKC po3MIpy BHYTPIIIHBOTO PUHKY, M0 MawTh Baru 0,254 Tta 0,245
BIIIIOBIIHO.

PosrnsiHeMo peasizariito OCTaHHIX JBOX KPOKIB aJlfTOPUTMY HABEIIEHOTO
BUILE AJITOPUTMY OIIHIOBAHHS PIBHSI KUTTSI HAaceJEHHsS NIl YKpaiHU Ta KpaiH
cC.

Pe3ynbTaTi po3paxyHKH 1HAEKCIB MO KOXKHOMY OJIOKY Ta CyMapHE 3Ha-

YEHHS 1HJIEKCY PIBHS )KUTTS HACEJIICHHS HaBEJICHO Ha pucC. 1.
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Tabnuys 10
Tabnuisg eTanoHHUX 3HAUYEHb Ta Bar JJid MOKa3HUKIB OJI0KY 6 «J{00poOyT»
Ne [Toxa3Huku 3a G10KaMH H03Ha.q.eHHH Erazonse Bara
Xij 3HAYCHHS

6.1 | KinbkicTb THIB, HEOOX1IHUX IS TOYATKY Oi3HECY Xg1 2,5 0,212

6.2 | [nnexc po3mipy BHYTPIIHBOTO PUHKY Xe2 5,83 0,245

63 BBII 3a MAPUTETOM KYMIBENbHOT CIPOMOXKHOCTI Xe 10057314 |0,289

(IIIIII) y Mapx MIKHApOIHUX J10J1apiB

6.4 | Bamosi HamioHanbH1 3ao1mamKkeHHs, % Big BBII Xea 30,89 0,254
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B BigTBopeHHs HaceneHHs | OcBiTa CormiajgbHe CTAaHOBHUIIE
B ['igHa mparst KomdopTthe xuTTS HobpobyT

Puc. 1. Pe3ynpTatu po3paxyHKiB 1HJEKCIB 110 KO)KHOMY OJIOKY Ta CyMapHe

3HAYECHHS 1HJICKCY PIBHS KUTTS HaceneHHs y 2018 p.

AHani3 1HAEKCIB MO KOXHOMY OJOKY 1HTErpaJIbHOTO MOKAa3HHKA PIBHS
KUTTA HaceleHHs y 2018 pori ansa YkpaiHu Ta KpaiH-wieHiB €BpoOnechKoro
Coro3y nae MOXJIMBICTBH JUIsl HACTYNMHUX BUCHOBKIB. HaliBuiumii pesysibTar 3a
6s10koM «BiaTBOpeHHS HaceneHHs» Mae DIHISHIISL, OCKIIBKU IEMOHCTPYE Hal-

HIDKY1 3HAYEHHS U1 TOKAa3HUKIB-JAECTUMYJISTOPIB JUTSYOT Ta MATEPUHCHKOT
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CMEPTHOCTI. Y TO# Yac sik YKkpaina nmepeOyBae Ha OCTAHHHOMY MICIIl 3 1THIEKCOM
0,448. Jlanuit pe3yabTaT € MOKa3HUKOM BIUIMBIB MEAUKO-AeMOrpadiyHOro i co-
I1aJTbHOTO OJIArOMmoIyYdsl B KpaiHi.

VY HactymHOMYy OJI0IIl cepen JijiepiB MOXkHa BiAMITUTH benbrito, JlaHiro,
Oinmsaaio, Hinepnanau, [serito Ta O6’eqnane KopomiBctBo Benuka bpura-
Hisg. Hamra kpaina 3ailimae 16-Te miciie B peHTHHTY B MeXaX JJaHOTO OJIOKY, He-
3Ba)KalOUW Ha JIOBOJII Majli BUTPATH Ha OCBITY sK BigcoTok Big BBII Ta HeBuco-
Ky CEpEJIHIO OIIHKY 3X KpalluX YHIBEpCUTETIB 3T1JIHO PEUTUHTY YHIBEPCUTETIB
QS.

Posrnsaemo 6150k «CortiansHe cepenoBuiie». CKIaJOBUMU IILOTO OJIOKY
€ CTaH CYCIIJIBHOTO 3/10pOB’s, COLllaJIbHE CAaMOIOYYTTS Ta CoLllajbHa HaIpyra Ta
oesneka. Cepen KpaiH ICHYE CYTTEBE PO3LIApyBaHHS, PO IO CBIAYUTH HACTYI-
He — OUTBIIICTh, a caMe 16 kpaiH MaroTh 1HJeKC HUxKYe HIXK 0,5. 3 1HIIOro 60Ky
ITams, Manbra Ta ABCTpisi IEMOHCTPYIOTh PE3YJIBTAT 32 JAHUM OJOKOM IMOKa3-
HUKiB Buile HIXK 0,8. YkpaiHa B CBOIO Yepry mMa€ HaBUIIMI MOKa3HUK 3a PiB-
HEM MepeayacHuX cMepTel Bij HelH(EKIIHHUX 3aXBOPIOBaHb, IO € Oe3nocepe-
JTHIM 1HIUKATOPOM TIpo0sieM y cdepi HaJaHHSI MEJUYHHX MOCTYT Ta MIKIyBaHHS
3 OOKy KpaiHu Tpo 3/I0pOB’s Ta OJIAromoayydsi HACEJICHHS KpaiHu.

CrocoBHO 010Ky 4 3a3HauMMoO, 110 Juiue ['penis He AocAria 3HAYSHHS
iHaekcy 0,5, OCKUIBKU TYT CIOCTEPIra€ThCsl HAMHIKYMN PiBEHBb 3aHATOCTI Hace-
neHHs (52%) Ta BIAMOBIIHO HAWBUILMHK piBeHb 0€3po0ITTA (23,5%). biin3bkumu
3a piBHeM 10 ['perii € Icmanis, Itamis ta Xopsaris.

Jnst YKpaiHM € HEBTIIIHUMM PE3yJbTaTH IHTETPAIIbHUX MOKAa3HUKIB 3a
omoxamu «Komdopthe )kutts» Ta «Jlo6poOyT» B OpIBHSAHHI 3 KpaiHaMu €Bpo-
MM, OCKUJIbKM Halla KpaiHa JIeMOHCTPY€E HalHMWKY1 pe3ynbTaTH. Lleit He nuBHO
3Ba)Karouu Ha 3HadyeHHs nokasHuka BBII na nymy nacenenns B 2185,73 MixkHa-
POAHUX J10J1apa, 110 € MIHIMaJIbLHUM Cepe/l JOCIIPKYBaHUX KPaiH.

Posnoxain kpain €C ta Ykpainu 3a nepioa 2016-2018 pp. 3a 3HaueHHSIM
inTerpansHoro IPXX nacenenns HaBeaenuit Ha puc. 2.

AHanizylouu OTpuMaHi pe3yJbTaTh, MOXHA CKa3aTH, 110 y OLIBIIOCTI J0-

CIIIJPKYBaHUX KpaiH MOMITHE PIBHOMIpHE 3pOCTaHHS PIBHS JKUTTS HACEJICHHS 32
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nepion 2016-2018 pp., 6epyuu 3a ocHoBy it opiBHsiHHS 2018 pik. Taki kpai-
Hu sk [lonemia, JIrokcemOypr ta Yexis y 2017 porii MarOTh BHUII MOKa3HUKH,
HiX y 2018 porri, mepeBaXHO 3aBASKHA HAWHIKYUM 3HAYCHHSIM TMOKAa3HUKA-

JECTUMYJISITOpa piBHS BOMBCTB B KpaiHi.
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Puc. 2. Poznopin kpain €C ta Ykpainu 3a nepiog 2016-2018 pp. 3a 3HaUeHHAM

inTerpansHoro IPXK nacenenns

Takoxx MOXHa BIIMITUTH cTabUIbHE cTaHoBUIEe Kpain €C — Jlatsii, ['pe-
mii ta [lopryranii. BopomoBx noCiiIKyBaHOTO MEpiofy iM Baaiocs 30epertu
3100yTUI pIBEHB JKUTTA HAcEJICHHsS. Xod4a JUIsl KpaiH 3 CEpeHIM piBHEM 10110-
HE SIBUIIEC CBIIYUTH MPO BIJICYTHICTH JEPKABHOT'O PEryJIIOBAaHHS Ta CTUMYJIIO-
BaHHSI B HAMPSIMKY COIIaJIbHO-€KOHOMIYHOTO PO3BHUTKY KpaiH. Y ITaHOMY BHIa-
JIKY BJIaJll BULIE3a3HAYEHUX KPaiH CliJl po3pOoOUTH CTpAaTETIYHUH IJIaH 3 MiBU-
IIIEHHS PIBHS JKUTTS HACEJCHHS Ta BXKUTH 3aXOJIB BIAIMOBIIHO 10 PEKOMEHA-
1.

Sk He MUBHO, y KpaiHax, 10 JEMOHCTPYIOTh Ty>K€ BUCOKUU PIBEHb KUTTSA
HaceneHHs Takux sk — [lBemis, Oinnsgumisa, Hanis ta Higepnanau, 3naiima

MpaKTUYHE BTUICHHS CKaHJIMHABChKA MOJIEIb COIIAIbHOI momiTuku. [Ipiopuret-
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HUMU 3aBIAaHHSIMH SKOi BBRKAIOTHCS 3arajbHa 3alHSATICTH 1 BUPIBHIOBAHHSA J0-
XO/IIB HACEJCHHS Ta MOM’SKIICHHS pO3IIapyBaHHS CYCHIJIbCTBA 3a PIBHEM [0-
xony. ToMy kpainu miBHIYHOI €BpONMM MarOTh BUCOKI TIOKAQ3HUKHU PIBHS 3aifHS-
TOCTI1 cepe]l EKOHOMIYHO aKTUBHOTO HACEJICHHS.

Mo crocyeTbesi Apyroi MOJIOBUHU PEUTHUHTY KpaiH 3a pIBHEM KUTTS Ha-
CEJICHHS, TO 11 OUIBIIICTh CKJIaAaroTh JepxkaBu CxigHol €Bponu Ta MOCTpassIH-
ChKi JIep’KaBH BKJIIOYHO 3 YKpaiHOIO, sIKa, Ha >Kajib, 3aliMa€ OCTAaHHE MICIIC B
peditunry. HeBTiHI pe3ynbTaTi 3yMOBJICHI HU3bKUMU MOKA3HUKAMH 1HJEKCIB
3a 611o0kamu «CorrianbHe cepeoBuIie» Ta «JoopooyT».

Takum 4yrHOM, OYB pO3paxOBaHUIl 1HTErpaJbHUN MMOKA3HUK PIBHS KUTTS
HaceJIeHHs KpaiH-uwieHiB €Bporeiicbkoro Corwo3y Ta YKpaiHu 3 ypaxyBaHHAM
PI3HHUX c(ep KUTTS, M0 BCEOIYHO XapaKTEPU3YIOTh PIBEHb Ta SIKICTh JKUTTA B
KpaiHi 3 TOYKH 30py €KOHOMIUHHUX, COIIaIbHUX, JeMorpadiuHuX, eKOJOTTYHHUX,
OCBITSIHCBKHX, MCIMIHUX Ta 1HIIHNX aCIICKTIB.

[Toponanus BincTaBaHHs YKpainu Bia kpaiH €C nUKTye HEOOXIIHICTh 110-
CJIIZIOBHOTO BIIPOBAJKEHHS MPUHIUIMIB COI1aTbHOI PUHKOBOI €KOHOMIKHU, SIKa
XapaKTEPU3y€EThCSI PO3BUHCHUMH PUHKOBUMH BIJHOCHUHAMH, BUCOKHM PIBHEM
€KOHOMIYHOTO PO3BHUTKY, MOJITUYHOIO JAEMOKPATIEI0, TAPAHTOBAHUM JIOCTYTIOM
JI0 CUCTEMU OCBITH Ta OXOPOHU 37I0POB’sl, PO3BUHEHOIO CUCTEMOIO COIIAJIbHOTO

3aXHUCTY.
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I'JIABA 2
MOJEJUPOBAHUE CJOXKHbBIX CUCTEM U PEIIEHUM

2.1. IlpuiiHaATTA pilleHb B Npoueci ynpapJiHHA MiHiMi3alieo onopy
NMEPCOHAJIY OpPraHi3amiiHMM 3MiHAM HA MIANPHEMCTBI 3 BUKOPHCTAHHAM

eJIEMEHTIB CTaJHOI MOBEeAIHKH Ta pe()IeKCHBHOT0 MiAX01y

EdexTuBHe ynpaBiiHHS MiIMPUEMCTBOM, 30KpeMa, 311MCHEHHS opraHi3a-
LIAHUX 3M1H, BUMAra€e He TUIbKU IPABUIIBHOI pO3POOKHU YIPABIIHCHKUX PIIICHb,
a i mpaBUJIBLHOTO iX JIOBEJIEHHS J0 BUKOHAHHS BCiMa 4YJ€HaMU KOJICKTHBY, BCe-
O14HOTO aHaNi3y Ta BpaXxyBaHHsS MOXJIMBOIO OPraHi3aliiHOTO ONOpY, BUKIUKA-
HOTO HU3bKUM PIBHEM MIJITPUMKHU PIllIeHb B KOJEKTHUBI. KiHIIEBOIO METOIO MpH-
WHATTA pillieHb y cepi peryiroBaHHsS PIBHA MIATPUMKH OpraHizalliifHUX 3MiH
YJICHAMH KOJICKTHUBY, HE3AJIC)KHO BiJl TOTO, YA BUKOHYETHCS BOHO B SKOCTI peaK-
111i HA MPOSIBU OpPraHi3aIiitHOTO OMOpY, a00 K Peai3yeThCs B paMKax peryssip-
HUX 3yCWJIb KEPIBHUIITBA MIAMPUEMCTBA 1010 MOJIMIIEHHS MIKPOKIIMATy B KO-
JICKTHBI, € IMABUINCHHS PIBHS MATPUMKH BIAMOBIAHUX OpraHi3allifHUX 3MiH
YyJeHaMU KOJEKTHUBY, 1, BIJMOBIIHO, 3JaTHOCTI MiANPUEMCTBA YCHIITHO MPOBO-
JTUTHA OpTaHi3aliiiHi 3MiHU. Y JaHOMY KOHTEKCTI JOLUJIBHO abcTparyBaTUCS BiJl
XapakTepy caMHMX OpTaHi3alliiHUX 3MIH Ta iX MOTEHLINHOro BIUIMBY Ha (iHAH-
COBO-TOCTIOJIAPCHKI, BUPOOHUY] Ta 1HIIN MOKAa3HUKU MIAMPUEMCTBA, KOJIMBAHHS
30BHINIHBOTO CEepPeIoBUINA 1 T.1. be3yMOBHO, MPUNHATTA pillIEHb y MIJIOMY TO-
BUHHO IPYHTYBaTHCS Ha JOCSITHEHHI NPIOPUTETIB (PYHKIIOHYBAHHS 1 PO3BUTKY
MIPUEMCTBA, PO3BUTKY 1 PO3UIUPEHHIO HOTO MisUTBHOCTI, TPOTE B pamMKax Ja-
HOTO JOCHIDKCHHSI PO3IVISIIAIOTHCS JIMIIE MPOOJIEMHU TiBUILICHHS PIBHS IMiAT-
PUMKH OpTraHi3aIliiHuX 3MiH WIEHAMU KOJEKTHUBY 1 TependadyacTbcs, Mo cami
OprasizaiiifHi 3MiHU MONEPEIHbO OOIPYHTOBYIOTHCS 3 BUKOPUCTAHHSM BIAMNOBI-
JTHOTO 1HCTPYMEHTApPil0 Ha OCHOBI JIFOYMX IIJIEH 1 CTpaTerii MmiAmpUEMCTBA, i
e(EeKTUBHICTh TAKUX OpraHi3alliifHUX 3MiH M1 CYMHIB HE CTaBUTHCSI.

Takum ynHOM, Yy paMKax MPUUHATTS PIlieHb y cepi MmiABUIICHHS PiBHS

MIATPUMKN OpTaHi3alliiHuX 3MiH YJ€HAMHU KOJEKTUBY HEOOX1THO OI[IHUTH, 5K Ti
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YM 1HII i1, TOB's13aH1 0e3MmocepeHbO 3 MIArOTOBKOKO OpraHizaliiHuX 3MiH a0o
CIIPSIMOBaH1 Ha Te, 00 BIUIMHYTH Ha PIBEHb MIATPUMKH OpTraHi3allifHUX 3MIH Y
KOJICKTHBI, BIUTUBAIOTh Ha MiJCYMKOBHUH PiBEHb MIATPUMKH KOHKPETHOTO pi-
IIEHHA 3 ypaxXyBaHHSIM [10YAaTKOBOI MIITPUMKH PIIIEHb OKPEMHUMH YJICHAMH KO-
JICKTUBY, X CXMJIBHOCTI A0 KOH(OPMI3MY Ta aBTOPHUTETY WICHIB KOJCKTHBY B
o4Yax OJWH OJHOTO, a TAaKOXK 3MIHU PIBHS IMIJATPUMKH PillIeHHS Imicis iHpopMma-
[ifHOro OOMIHY MK 4iI€HaMH KOJeKTuBYy. Ha BigmiHy Bij IHIIMX COLIaJbHO-
€KOHOMIYHUX CHUCTEM (HalpHUKIIad, PUHKIB TOBapiB 1 MOCIYT), y KOJEKTHUBaX
CIIBpOOITHHKIB MiIMIPUEMCTB Ma€ Miclie BKpail iHTeHCUBHA 1H(pOpMaIliiiHa B3a-
€MO/IIsI, IPUUOMY B pe3yJIbTaTl CHUIKYBaHHS 1 B3a€MO/IIi WIECHIB KOJEKTUBY, KO-
JIM OJJTHUM 4YJIEHaM KOJIEKTHBY CTa€ BIJOMO IIPO AYMKY IHIIMX YWIEHIB KOJIEKTUBY
y NeAKUX MUTaHHSAM, IXHSA JyMKa MOXE 3MIHIOBaTHCA. Y 3B'SI3KY 3 IIUM, MpHU
OI[HI[ PIBHS MIATPUMKH MPUNHATTA PIIICHb HA MIANPUEMCTBAX, 30KpeMa opra-
HI3aI[IHHUX 3MiH Y KOJEKTHUBI, a TAKOX MPHU MPUUHSTTI PIIIEHb MIOAO MIHIMI3a-
ii opraHizamiifHOro omopy, He0OXiJTHO BpPaxXxOBYBaTH HE IMPOCTO IMOIMEPETHIO
IYMKY YIECHIB KOJIEKTHBY, a ¥ BIUIMB 1H(QOpPMALIHHOI B3a€EMOAIT MK YICHAMHU
KOJICKTUBY Ha MiJICYMKOBHM piBeHb miaTpumku [1]. Ile Bumarae 3acTtocyBaHHs
€JIEMEHTIB Teopii pedIeKCUBHOTO YIIPABIIHHS Ta CTaIHOI TOBEAIHKH.

B pe3ynbrari ciiKyBaHHS 1 B3a€EMO/IIi YJIEHIB KOJEKTHUBY, B XOJl SIKOTO
OJIHUM 4JICHaM KOJICKTHUBY CTa€ B1JIOMO MPO JAYMKY IHIIUX YJIEHIB KOJEKTUBY 3
JaHOTO THUTAaHHA, IXHA AyMKa MOXKe 3MiHIoBaTtHcsa. Ha3zBemo cminkyBaHHS a0o
B3a€MO/III0, B PE3yJIbTaTl SAKOI J[Ba YJIEHU KOJEKTHUBY JI3HAIOTHCS TYMKY OJHH
OJIHOTO 3 SIKOTOCh MHUTAHHS, aKTOM 1H(QOpMaLIifHOI B3aemoli. B pe3ynbrari iH-
(dopmariiiHoi B3aeMoii WJE€H KOJEKTHUBY YAacCTKOBO IepeiiMae JyMKYy 1HIIOTO
YJIeHy KOJIEKTUBY — MapTHEpa 3 akTy 1HPOpMaliiHOI B3aeMOAll, MPUUOMY CTY-
NiHb NPUUHATTSA OJHUM YJIEHOM KOJEKTHUBY TYMKH 1HIIOTO YJEHY KOJEKTHUBY
3aJIEKUTH Bl aBTOPUTETY OCOOM, sika Hajae 1H(OpMAIiI0 PO CBOIO TYMKY, B
oyax Toro, komy 1 iHopmauisa nepegaerbes. [lpu nboMy aBTOPUTET OTOTOXK-
HIOETHCS 31 CXWUJIBHICTIO MEperMaT TyMKYy I1HIIOTO WIEHY KOJEKTHBY — YUM
BUIIIUM € aBTOPUTET, TUM OlJbllle OJep>KyBau iH(popMallii Npo ITyMKY 1HIIOTO
YJIeHy KOJIEKTUBY CXUJIbHHUM MEPEHHSTH 110 TYMKY.

96



MOIEJIMPOBAHUME CJIOXHBIX
CUCTEM U PELIEHUIA

Kpim Toro, ciij BpaxoByBaTH Cy0'€KTUBHY CXUIIBHICTh WICHIB KOJEKTUBY
JI0 BIUTUBY 4yKO1 TyMKHU («koH(OpMIi3mM» Bia jat. conformis — momiOHuiA, cxo-
KUI), i IKOIO OyZie PO3YMITHUCS CXHIIBHICTh WICHY KOJIEKTHBY MepeiMaTH y-
Ky TYMKY B Tpolieci iHGOpMaIlifHOi B3a€MO/IIT 3 1HIIUMH YWICHAMH KOJEKTHUBY
(stBUTIIE, 3BOPOTHE 30EPEKECHHIO CBOEI MEPBICHOTO AyMKH). Taka CXUIIBHICTH
MOKE€ BH3HAYATHUCS MCUXOJOTTYHUMHU OCOOJIMBOCTAMHM JIIOJUHU, i1 MONEPEaHIM
JKUTTEBUM JOCBifoM [2].

CXUJIBHICTh YJIEHIB KOJEKTUBY JI0 BIUIMBY YYXOi JyMKH, SIK MPaBUIIO,
0OyMOBJIEHa CYKYIHICTIO TakuX (haKTOpiB: HEOaKAHHSIM NMPUUMATU PIIICHHS 1
HECTU 3a HMX BIAMNOBIJAIBHICTh, HEJIOCTATHHOI KOMIIETEHTHICTIO; HEIOCTAT-
HbOIO 1H(OPMOBAHICTIO; CYO'€KTUBHUMH TICUXOJIOTIYHUMU OCOOJMBOCTSIMHU 1
MICUXOJIOTIYHUM THUIIOM OCOOMCTOCTI. Taka MOBENiHKA, IO BUPAXKAETHCS Y
NPUAHATTI AYMKHU 4ICHIB KOJIEKTUBY 1 Ha3MBa€ThCs «KOH(popmizMom» [3], mpo-
ABJIAETHCS. B 0€33aCTEPEKHOMY MPUUHSTTI YJIEHAMU KOJEKTHBY ICHYIOUOT'O I10-
PAIKY pedei, MaHyIuHuX y TPyl TyMOK, IPUCTOCYBAaHHS 0 HUX HAa OCHOBI BiJI-
MOBH B1J] BJIACHUX JYMOK 1 Jiil. ¥ pe3ynbTaTi Moxke GhopMyBaTUCS IPyIoBa Of1-
HOJYMHICTbh, 3aCHOBaHa Ha MPHUIYIIEHHI OKPEMOIO OCOOUCTICTIO CBOIX AIMCHUX
NOTJISAIB (CyO'€KTUBHOI BUTIHOCTI PIillIeHb JJIi KOHKPETHOTO WICHY KOJIEKTH-
BY) Ta MIATPUMIII 3aTaJIbHOI JYMKH 3 TUM, III00 HE MOPYIIYBaTH TAPMOHIIO IPY-
nu. Ciig 3a3HayuTH, 10 Take Oe33acTepekHEe MPUUHATTS € CKOpillle KpalHIM
BUIIAJIKOM, Ha MPAKTHULI XK MOBA WJI€ MPO Ty UM IHILY MIPY TPUUHATTS 4yXKOi
JYMKH, SIKa MO>K€ 1CTOTHO BIAPI3HATUCS B OKPEMHUX IPAIliBHUKIB. SIK HArOJIOIIY-
€Tbcs B po0OTi [3], cTymiHb KOH(DOPMI3MY 3aJICKHUTh BijJ CKIAIHOCTI 3aBIaHH,
K€ BUPINIYETHCS WICHOM KOJEKTUBY, TOJIOKCHHS TPAIliBHUKA B TPYIIi, Cy0'€K-
TUBHOTO 3HAYEHHS TPYNH JUISI HHOTO: YJCHH KOJEKTHUBY 3 BHUCOKHM CTaTyCOM
HiJ1aI0ThbCSI MEHIIOMY THUCKY, 1 UMM OJIMKY€ WICHY KOJIEKTHUBY 3arajibHl I
KOJIEKTUBY, TUM BIH OUIbILIE MiMOPSIAKOBYETHCS TIOMIHYIOUIN AYMII].

Takum 4MHOM, TIJCYMKOBUN piBE€Hb MIATPUMKH JESKOTO pilIeHHS (op-
MYEThCSI B pe3yJIbTaTi iHhOopMaIliitHoi B3aEMO/IIi BCEpeINHI KOJICKTUBY 3 ypaxy-
BaHHSM aBTOPUTETY OKPEMUX UIIEHIB KOJICKTHBY B O4YaX OJIMH OIHOTO, a TAaKOX

Cy0'€eKTUBHOT CXMJIBHOCTI KOKHOTO 3 HUX JI0 BIUTUBY YYXOi TyMKH.
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BuximHa mocTaHOBKa 3aBIaHHS TOJISITAE B TOMY, IO € JESKHIl KOJICKTHB,
B SIKOMY IUIaHYEThCS O peai3alii Aesike pillieHHs 10A0 BIPOBAIHKEHHS Oyb-
AKOi Oprani3aiifHoi 1HHOBAIll, SIKE€ BIUIMBA€ HA JAHUIN KOJEKTUB, MPU I[bOMY
BOHO MOYKE€ PI13HOIO MIpOIO BIUTMBATH Ha OKPEMHUX UJICHIB KOJIEKTHBY 1 MaTH Pi3-
HY BHUTITHICTH AJSl HUX (A1 KOTOCh PIIIEHHS MOK€ OYTH BUTIIHUM, a JJIsI KO-
roch Hi). bigbie Toro, s pi3HUX WICHIB KOJCKTUBY II€ PIIICHHS MOXXE OyTH
Mo-pi3HOMY BUTiHO. BOHO MoOXke BuMMaratu Bifl CHIBPOOITHHKA JOJAaTKOBOTO
yacy Ha aJianTarlito J0 iHHOBaIli a00 1HIIMM YMHOM IOTIPIIYBAaTH HOTO IOJI0-
KEHHS (MOKJIMBE 3MEHIIIEHHSI TTOBHOBAKEHbB, IOXOIB 1 HASIBHUX PECYPCIB, 3Mi-
Ha poOOUYOTo MPOIECy, 3MiHA MTOCATOBOTO CTATYCY, NepekBatidikais 1 T.4.) — Il
dakTopH CHPUSAIOTH 3HIKCHHIO MIATPUMKH CIIBPOOITHUKOM pilieHHsS. AGO K,
HAaBIAKW PIIIEHHS MO>X€ OyTH BHIIJIHUM — BOHO MOXE HaJaBaTH CIIBPOOITHU-
KOBI1 JIOJIATKOB1 MMOBHOBA)KEHHS, TMOJIETTIYBAaTH MpAIll0, HaJlaBaTU CIIBPOOITHU-
KOBI1 JIOJJaTKOBUH BIJILHUN Yac, 301JIbIIIYBATH MOTO JOXOAH, CIIPUITH MOPaIbHO-
MY 3a3I0BOJICHHIO BiJI Mparil 1 T.11.

BiamosinHo [2] icHye nBa crmocoOW BUPIIICHHS 3aBJaHHS IiABUIIECHHS Pi-
BHS MIATPUMKH PIIICHb Y KOJEKTHUBI (30KpeMa, PIillieHb, [0 CTOCYIOThCS OpTaHi-
3aIiifHUX 3MIH) 1 OKPEMOTO BUITAQJIKY IIi€l 3a7a4l — 3HUKEHHSI OpraHi3alliitHoro
OTIopYy:

1. BruiuB Ha 00'€KTUBHY BUTIAHICTB PillIeHb. Taki Jii MOXYTh BKJIIOYATH
MIJBUILEHHS 3apO0ITHOI MJIATH, MOJINIIEHHS YMOB Ipalll, KOPUTYBaHHS OpraHi-
3alifHUX 3MIH y HAmpsIMKY TMOKpAIIeHHS CTAHOBWINA JIAHOTO CHIBPOOITHHUKA,
3aCTOCYBaHHS CTUMYJIIOIOUMX 3aX0/11B HEMATEePI1aIbHOTO XapaKkTepy 1 T.I.

2. BB Ha OYATKOBUM PiBEHBb MIATPUMKHU PIIICHHS OKPEMHMH UJieHa-
MU KOJIEKTUBY. Taki /il MOKYTh BKJIFOYATH TIPOBEICHHS PO3'SCHIOBAJILHOT POOO-
TH, TIPe3CHTAIlli opraHi3alliiHUX 3MiH 1 aritamilo Ha KOPHUCTh iX IMPOBEICHHS,
NEepPEeKOHaHHS CIIBPOOITHUKIB y KOPUCHOCTI OPTaHi3aliiHUX 3MIH ISl iIpH-
€MCTBA B IIJIOMY 1 HOTro KOJIGKTUBY, 30KpeMa, HaBEJEHHS Yy SIKOCTI MPUKIATY
YCHIIIHOCTI aHaJOTIYHUX 3aXOJIB Ha 1HIIMX MiANPHUEMCTBAX, OOTPYHTYBaHHS

NO3UTUBHOIO BIUTMBY OpraHi3alliifHUX 3MiH Ha MOJIOKEHHS Ta YMOBH Tpalli KO-
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YKHOTO TIpaIliBHUKA, TPCHIHTH Ta HaBYaJbHI CEMIHApW 3 METOIO LIIOCTpaIlii BiJi-
CYTHOCTI JI0JIaTKOBUX MPOOJIeM 1 CKJIaHOIIIB 1 T.1I.

Kpim Toro, icHye psia 6e3BUTpaTHUX ab0 MaJOBUTPATHHUX CIOCOOIB M-
BUILICHHS PIBHSA MIATPUMKH OpTaHi3aliiHUX 3MiH y KOJICKTHBI, IMOB'SI3aHUX 3
HEHTPaIi30BaHUM 1H()OPMALIIIHUM BIUIUBOM KEPIBHHUIITBA MiAMPUEMCTBA HA KO-
JIEKTUB, 30KpeMa:

3a0e3nevYeHHs pO3YMIHHS ITEPCOHAIIOM OpTraHi3aiftHIX 3MiH;

JIOHECEHHSI 10 TIepcoHany iHQopMalii nmpo Te, M0 OpraHi3aliiHi 3MiHU
3a0e3neyaTh MO3UTUBHUMN BIUIMB HA MIJIPUEMCTBO;

JEMOHCTpALllsl TOro, IO KEPIBHUKU MIAIPUEMCTBA AKTHBHO CHPHSIOTH
BIIPOBAPKCHHIO OpraHi3allifHuX 3MiH;

3a0€e3Me4eHHs Cepell YIEHIB KOJIEKTUBY PO3YMIHHS TOTO, YOMY HiANPUEM-
CTBO BIIPOBAJIXKY€E OpraHi3aliiiHi 3MiHU;

3a0e3neUeHHs cepel] WIEHIB KOJIEKTUBY PO3YMIHHS TOTO, SIK OpraHi3ariii-
H1 3MiHU 3MIHSTH MOBCSKJIECHHY POOOTY UJI€HIB KOJIEKTUBY;

CTBOPEHHSI CEpeJl WICHIB KOJEKTHBY JAYMKH IpO Te, L0 OpraHi3aliiiHi
3MIHU MPUBHECYThH MO3UTUBHI 3MIHH Y pOOOTY WICHIB KOJICKTHUBY;

3a0e3MeyeHHs cepell YiIeHIB KOJEKTUBY BIIEBHEHOCTI B TOMY, IIO Y HUX
JIOCTaTHBO 3HAHb ISl BAKOHAHHS CBO€EI pOOOTH MicCIisl BIPOBAKEHHS OpraHi3a-
IMHUX 3MIH;

OTPUMAaHHS YJ€HaMU KOJIEKTUBY J1OCTaTHbOT KOMYHIKaLlli 3 IPUBOY 3MIH;

KOKEH 4WIEH KOJIEKTUBY MOBHHEH 3HATH, 10 KOTO 3BEPHYTHUCSH, SKILO Y
HbOTO BUHUKHYTh MMUTAHHS 3 IPUBOY OpPraHi3allifiHUX 3MiH.

ko posrisgaté 3aBAaHHSA B LUJIOMY, TO MOXE OyTH C(OPMYIHOBAHO
KJIACUYHE 3aBJAaHHS MPUUHATTS pillieHb, sSIK BUOOPY 3 0€3Jiyl MOTEHIIHHUX pi-
mieHb. Js BupileHHs NOAIOHUX 3aBJaHb B HaylIll 1 MPAKTHUIIl iICHye 0e3mid Me-
ToiB [1]: excriepTHI METOAH, AepeBa pillleHb, METOAM JIIHIHHOTO 1 JUHAMIYHOTO
nporpaMmyBaHHs, METOAW MPOTHO3YBaHHS, pO3po0seHI Ha 0a3l aHai3y pPsIiB
JTUHAMIKH, OaJTaHCOB1 Ta €KOHOMETPUYHI MOJIEN1, 3aCHOBaH1 Ha pEerpeciiHuX pi-
BHSIHHSIX, IMITallliiHEe MOJEIIOBAHHS Ta T.A. Y poOOTI AJii OOTpyHTYBaHHS NpU-
WHATTS pilieHb y cdepl MiABHUILEHHS PIBHSA MIATPUMKH OpTaHI3allifHUX 3MiH
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YJIeHaMU KOJIEKTUBY 32 OCHOBY O€peThCsl IHCTPYMEHTapiii MaTeMaTUYHOTO MPO-
rpaMyBaHHs, 10 MOSICHIOETHCS TAKUMH MIPKYBaHHSIMHU.

[Tpu moOyaoBi Mojenel /uis BUPILIECHHS 3aBJaHb PO3POOKH, OOTPYHTY-
BaHHS Ta MIATOTOBKHU J0 peajizallii ynpaBIiHChbKUX PIIICHb Y HAyIll 1 MPaKTHUII
MOIIMPEHHS] Ha0yB €KOHOMIKO-MAaTeMaTUYHHUM 1HCTpYMEHTapiid, 30Kpema, ara-
paT MaTeMaTHYHOTO IMporpaMyBaHHs. Foro 3acTocyBaHHS J03BOJISE 3/ifiCHIOBA-
TH PO3POOKY MOJIENEH, SIKi MOKYTh BUKOPHUCTOBYBATHUCS ISl BUPIIIEHHS PI3HUX
€KOHOMIYHUX 3aBJaHb MPU OOMEXKEHOCTI IOCTYIIHUX PECypcCiB, 30Kpema, CIIpsi-
MOBAaHMX Ha 3[1MCHEHHsS BHOOpPY 3 MEPENiKy MOTEHLIMHUX albTepHATUB, ONTHU-
MaJibHE BUKOPHUCTAHHS OOMEKEHHUX PECYPCIB, OLIHKY HACIHIJKIB TUX YU 1HIIUX
YIPaBIIHCHKUX pillieHb. [Ipu BupimeHHi chopMyI»0BaHOTO BUIIE 3aBJIaHHS 00-
I'PYHTYBaHHS YNPABIIHCHKUX PIIEHb y cepl MIABUIIEHHS PIBHSA MiATPUMKH
OpraHi3alifHuX 3MiH 4JIeHaMH KOJEKTHBY JOLIIBHO BUKOPHCTOBYBATH 1HCTPY-
MEHTapiil ONTUMI3AIIITHOrO MOJICIOBAHHS [ 7], KM T03BOJIsIE (OpMalTi3yBaTH
3aBJIaHHSl BUOOPY ONTHUMAJIbHUX XapaKTEPUCTUK YIPABIIHCHKUX PIlLEHb, a JJIs
MOIIYKY KOHKPETHHX 3HA4€Hb ONTHUMAJIBHHUX MapaMeTpiB YIPAaBIIHCBKUX Pi-
IIeHb — amapaTr MareMarudHoro nporpamysanss [8, 9, 10]. 3okpema, npu mpu-
WHATTI pimieHb y cdepl MABUINCHHS PiBHS MIATPUMKH OpraHi3alliifiHUX 3MIiH
YJIEHAMH KOJIEKTUBY HEOOXI1AHO BHPIIIYBAaTH 3aBJAHHS BUOOPY 3 HasABHUX aJlb-
TEPHATUB TAKUX PIIICHb, IPHU peami3alli skux Oyae JocsIratucs MaKCHMaslbHe
3pOCTaHHS PIBHS MIATPUMKHK OpraHi3alliifHUX 3MiH 1 OTHOYACHO OYIyTh JOTPH-
MYyBaTHUCSl TIEBHI OOMEXEHHS (30KpemMa, Ha BUKOPHUCTaHHS (IHAHCOBUX pPeECyp-
ciB). Takox y MoJiesIb MOKHA BKJIFOUATH Y SKOCTI JOJATKOBHX MapaMeTpiB pi3Hi
(b1HaHCOBO-TOCTIONAPCHKI TOTPeOH, (POopMyITIOBAaHHS IIUICH 1 cTpaTerii mianpu-
€MCTBA (SKILO BOHU MOXYTh OyTH BUpaXeH1 B TEpMiHAX MOJIEIII).

Kpim TOrO, 1HCTpyMEHTapiii MaTEeMaTUYHOTO MPOTPAMYBAHHS MOEIHYE
ONTUMI3AIIHI MOXJIMBOCTI 3 IMITAIlIHHUMKU MOXJIUBOCTSIMU [11]. B KoHTEKCTI
JTAHOTO 3aBJaHHS BiH JI03BOJISIE OI[IHIOBATH BIUIMB THX YH 1HIIMX PillIEeHb Ha Pi-
BEHb MIATPUMKHU OpraHi3aIliiHuX 3MIH y KOJeKTuBi. Ha OCHOBI BHIEBUKIaIE-
HOTO MO’KHA 3pOOUTH BHCHOBOK, IO amapaT MaTeMaTUYHOTO MPOrpaMyBaHHS B

MOBHII Mipi BIANOBIJA€ BCIM 3a3HAYEHUM BUMOTaM, III0 € JOCTATHIM OOIPYHTY-
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BaHHSIM HOT0 BUOOPY B SIKOCTI OCHOBH I (popMati3allii i BUPIIICHHS 3aBIaHHS
MIJITOTOBKU YIPABIIHCHKUX PIIIEHb y cdepi MIABUILCHHS PIBHA MIATPUMKH OP-
ra”i3alifHuX 3MiH YICHaMU KOJICKTHUBY.

Onrtumizamitna moaens [9, 10] cknagaeTbes 3 MiMBOBOI YHKIIII, IO BU-
pakae B YMCIIOBOMY BUTJISIII KpUTEPIi Ui OLIHKH MEpeBaru OJHOTO PIllICHHS B
MOPIBHSHHI 1HIIUM, 1 HA00PY 0OMEKEHb, SIK1 (DIKCYIOTh YMOBH, BUKOHAHHSI SIKHX
€ 00OB'SI3KOBUM TP TONIYKAX ONMTHUMAIBHOTO pimeHHs. OOMEeXeHHS 1 IThOBa
GyHKIIIST BUPAXAIOThCSI MAaTEMAaTUUYHUMU (HOPMYJIaMU 1 MOXYTh CKJIaJlaTUCS 31
3MIHIOBAaHHMX 1 HE3MIHHUX TapameTpiB. B pe3ynbTaTi BUpIMICHHS ONTHUMI3AIlii-
HOI 3aJayl 3J1MCHIOETbCS MOLIYK TAaKUX 3HAYEHb 3MIHHUX, MPU SKUX L1JIHOBA
dbyHK1is Mozeni Oyne nmpuiMaTty 3aJaHe IUIbOBE 3HAUYCHHS ab0 K MparHyTd B
3aJJaHOMY HaIpPsIMKY, IIPH [[bOMY MOJKHA IMOCTaBUTH 3aBJaHHs MOLIYKY MiHIMa-
JBHOrO0 200 MaKCHMaJIbHOIO 3HAYEHHs, a00 * KOHKPETHOTO 3HA4€HHA. SIKILO
PO3paxyHKH 3 BUKOPUCTAHHSIM MOJEII MOKaXyTh, IO MPH 3aJaHUX OOMEXKEH-
HAX 1171l HE MOXYTh OYTH JOCATHYTI 1 3aBJaHHS HE Ma€ BUPIIIECHHS, TO CIiJ
3MIHUTH OOMEKEHHs ab0 LUIbOBY (DYHKIIIIO, B pE3YyJbTaTl YOTO BUKOPHUCTAHHS
MOJIEJII TIEPETBOPIOETHCS HA ITEPATHUBHUM MPOIEC MOCTIAOBHOTO MOM'SKIICHHS
oOMeKeHb 200 HUTbOBOT (DYHKIIIT.

[Ipu oOrpyHTYBaHHI ynpaBIiHCBKHX pIlIEHb Yy cdepl MiABUILECHHS PiBHS
MIJITPUMKH OpTaHI3alifHUX 3MiH YJieHaMH KOJEKTHUBY HEOOX1qHO BiJIMTOBICTH Ha
pSI TIUTaHb: «SIK1 3aX0JM HEOOXIJHO peaizyBaTH, 100 MiJCYMKOBHI pPIBEHb
MIATPUMKH OpTaHi3aiiiHuX 3MiH (TTicis iHPOopMalliifHOT B3a€EMOJIT Y KOJIEKTUBI)
OyB HE HM)K4Y€ MEBHOTO PiBHA?»; «SKuM Oyne piBeHb MIATPUMKH OpraHizarlii-
HUX 3MIH MCIIA peaiizailii mpeacTaBIeHuX 3ax0/iB?»; «SIKi 3 MOTEHIIHHUX 3a-
XO/JlIB, CIIPSIMOBAaHMX Ha MIJIBUILIEHHS PIBHS MIITPUMKHU OpraHi3alliiHuX 3MiH, €
MaKCUMaJIbHO €()eKTUBHUMU 3 TOUYKU 30pPYy CITIBBIIHOIICHHS BUTPAT 1 pe3ysbTa-
Ty?»; «5K 3an00irtu GopMyBaHHIO Pyl CHIBPOOITHUKIB 3 HU3bKUM PIBHEM IIi-
JOTPUMKHU OpraHi3alifiHuX 3MiH (Ha PiBHI aKTUBHOTO OIOPY, SIKi MOXKYTh CIIJIBHO
peani3oByBaTH CBiil opraHizamiitHuii omip)?»; «Sk chopmyBaTu rpynu CriBpo-

OITHHKIB, SIKI MPOSIBISAIOTh AKTUBHY MIATPUMKY OpraHizamiiiHux 3Min?». OTxe,
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MOJIeTIb, TIOKJIaZIeHa B OCHOBY IiIXO/Ty, TIOBUHHA JO3BOJISTH BIAMOBICTH Ha c(o-
PMYJIbOBaHi BUILE TUTAHHS.
Y Mojeni BUKOPUCTOBYIOTHCSI HACTYITHI TO3HAUEHHS:

N — KUTbKICTh YYACHUKIB KOJIEKTUBY;

N — iHguBixyansHUiT ineHTH(iKATOp WieHy KoMeKkTHBY, N =1 N ;

Sn,o — MOYATKOBUM, TOOTO BHXITHUU (10 1H(POPMAIIINHOI B3aEMOIIT MIXK
YJICHAMH KOJICKTHBY) PIBEHb IMIITPUMKH PIIIICHHS N-M YJICHOM KOJICKTHRY;

Sp1 — miacyMkoBuit (mmicns iHopmaniiiHol B3aeMOAil MiXK WIEHAMH KoJle-
KTUBY) PiBEHb MIATPUMKHU PIIICHHS N -M YWICHOM KOJEKTUBY;

A, —aBTOPHTET M -TO WIEHY KOJIEKTUBY B 04ax N -TO WICHY KOJICKTUBY;

D, —CXHIBHICTB N -TO WIEHY KOJEKTUBY Yy:K1i AyMIll (KOHPOPMi3M);

V. — 00'€eKTHBHA BUT1JHICTH PIIIEHHS U N -T'O YICHY KOJUICKTUBY.

ToMmy, NpUNHATTA pillieHb y cdepl MIIBUILEHHS PIBHS MIATPUMKH OpraHi-
3aIliiHUX 3MIH YJeHaMHM KOJICKTHBY Ta MiHIMi3allii MpOsBIB OpraHi3aiiiHOro
OTIOpY MOBUHHO I'PYHTYBATUCS Ha BapilOBaHHI ITUMU MOKa3HUKaMU ab0 4acTu-
HOIO 3 HUX.

3 TOYKH 30py MOJENIOBAHHS Ta MPUUHATTS pillleHb, OCHOBHE 3aBIaHHS
3BOJIUTHCS 10 BUOOPY ONTHUMAIBHUX YIPABIIHCHKHUX pIllIeHb («3aX0[IBY»), SKi
MOXXYTh BIUIMBATH Ha PIBEHb MIATPUMKU OpPraHi3aliifHUX 3MIH WICHAMH KOJIEK-
TUBY Y€pe3 3MiHYy TaKMX MapaMeTpiB: 00'€KTUBHA BUTIIHICTh PILIEHb ISl OKpe-
MUX YJICHIB KOJEKTUBY (00'€KTUBHA CKJIa/I0Ba) 1 MOYATKOBUM PIBEHB MIATPUMKU
pillicHb Y4JCHaMHU KOJIEKTUBY (Ccy0'ekTHBHA ckianoBa). Icaye M moxmuBux 3a-
XOJIiB, KOXHE OKPEME 3 SKUX MO3HAYaeThest M,M=1M . KoxHnomy 3axony cra-
BUTBHCS Y BIJIMOBITHICTD 1O TpU (PYHKINT — HyHKITISI BUTPAT 1 1B1 PYHKINT ehexTy
(o oaHI¥M JJ1s1 MOYATKOBOTO PIBHS MIATPUMKH 1 IO OJIHIN JJ1s1 00'€KTUBHO1 BUT'-
JTHOCT1 PIIIEHHS NJis WieHIB KoJieKTuBy). [lepenbadaerhbcs, Mo KOXKEH 3axif
MO>K€ BIUIMBATU SIK HA MOYATKOBUW PiBEHb MIATPUMKH, TaK 1 HA 00'€KTUBHY BU-
TAHICTh PO3TIISTHYTOTO PIilIeHHS (MPU I[bOMY IHTEHCHUBHICThH BIUTMBY MOXE BiJI-

pi3HATHCS, 00 TaKOTO BIUIUBY MOKE HE OyTH B3araii).

102



MOIEJIMPOBAHUME CJIOXHBIX
CUCTEM U PELIEHUIA

[le oxni€r0 Ba)XJIMBOIO OCOOJUBICTIO, SIKY MOTPIOHO BpaxOBYBaTH MpH
IJIaHYBaHHI 3aXO0/I1B, € X 1HTEHCHUBHICTb (Mipa JIOKJIaIaHHS 3yCHJIb 200 CIIpsSIMY-
BaHHS PECYpCIB Ha JTaHWH 3axif). SIKIIO i 3aX00M PO3YMIETHCS ITiIBUIIICHHS
3apo0iTHOI IUIaTh a00 3aCTOCYBaHHS I1HIIMX 3aX0JIB MaTePiaIbHOTO CTUMYJIIO-
BaHHS, TO IHTEHCUBHICTh MOXKE€ OyTH BHpa)k€Ha B I'POIIOBOMY BUTISAL. SIKIIO
MOBa #jie PO 3aXO0/H, MOB'sI3aH1 3 MOMIMIICHHSM YMOB TIpalli, TO IHTEHCUBHICTb
Oyzne BimoOpaXkaTu CTYIiHB TOJIMIIEHHS yYMOB Tipari. [ 3axozaiB momo dop-
MyBaHHS MMO3UTUBHOTO 00pa3y OpraHizaliifHUX 3MIiH 1IHTEHCUBHICTH Oyje BiJO-
OpakaTtu Mipy 1HQOPMALIMHOTO BIUIMBY HA YJICHIB KOJIEKTUBY. TakuM YHUHOM,
¢byHkuii BUTpaAT 1 GyHKILII ePeKTy 103BOJSAIOTh BCTAHOBUTH B3a€EMO3B'SI30K MIXK
BIUITMBOM 3aXOJiB Ha MOYaTKOBHM pPiBE€Hb IMIATPUMKH 1 O0'€KTHBHY BHUTIIHICTH
OpraHi3aliiHUX 3MIH JJI1 OKPEMUX WICHIB KOJEKTUBY — 3 OJTHOTO OOKY, 1 BUTpa-
TaMU Ha peai3allilo OpraHizaliiHux 3MiH — 3 1HIoro. MyHKIi ePexTy moka-
3yI0Th 3MIHY MapaMeTpiB IpH peanizaulii 3axoAiB 3 NEBHOK IHTEHCHUBHICTIO:
3MiHa MOYaTKOBOI'O PIBHS MiITPUMKHU PO3IJITHYTOTO PIIIEHHS N -M YWIEHOM KO-
JIEKTHBY TIPH peaitizaiiii M -ro 3axojy 3 iIHTEHCUBHICTIO | BUPaXKaeThCs (DYHKIII-

€10 AS (m, n,i), a 3MiHa 00'€KTUBHOI BUT1IHOCTI PO3MISHYTOTO PilIEHHS IS N -

ro 4ieHy KOJEKTUBY IPH peajizaiii M -ro 3axoiy 3 iHTEHCHUBHICTIO | BHpaX<a-
erbest pyHkiiero AV (m,n,i). SIkimo 3axin He peamizyeTshes (30KpeMa He peari-
3y€TbCsl B3araji abo He peasi3yeTbesl Il KOHKPETHOTO 4jieHa KOJIEKTUBY), TO
HOro IHTEHCHUBHICTD ISl JAHOTO 4ieHa KoJeKTuBy nopiBHIOE 0. Toxai daxkTny-
HUW TMOYATKOBUN PIBEHb MIATPUMKHU PO3TJISIHYTOTO PIIICHHS MICHsA peajizaiii
B11i0paHuX 3axo/1iB Oyje BU3HAYATUCA 3a (HOPMYJIOHO:
final S
inal __ :
Sao" =S,0+ >.,A5(m,n,i) (1)
m=1
a 00'eKTMBHA BUTIJIHICTh MIATPUMKHU PO3TISHYTOrO pilleHHs OyJe BU3HAYATUCS
3a (hopmyoro:

M
V5% =V, o + > AV (m,n,i) (2)

m=1
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Y TakoMmy BUIAJKY MiICYMKOBHUH (3 ypaxyBaHHSIM peasi3allii 3aX0iB 1 mi-
cis iHGOpMaIIiHUX B3a€EMOJIIM) piBEHb MIATPUMKH OpTaHi3alliiHUX 3MIiH KOX-
HUM OKPEMHUM YJIEHOM KOJIEKTUBY OyJie BU3HAUaTUCs 3a GOPMYIIOIO:

S final — (1_ Dn ) Snf’igal +

n,t*

b1 i(Dn((l—\Am—vnfg”a'

N-1 k=1k=n

)(SmoAun + S (1= A ) )+ [ A —Volg® | S )) )

Butpatu Ha peaiizaliiro 3aX0/1iB pO3paxoBYIOThCS 32 (OPMYJIOIO:

C:ZN:iFC(m,n,i) (4)

n=1 m=1
ne (m, n,i) — (pyHKIIISI BUTpAT, 110 MTOKa3y€e BUTPATH (Y TPOIIOBOMY BUpa-
’KE€HHI) Ha peasi3alio M -ro 3aXoay 3 | -1 IHTEHCUBHICTIO U1 N -I'O 4WIEHY KO-

JIEKTUBY.

MakcumanbHun 6IOII)K€T Ha HiIIFOTOBKy AYMKH KOJICKTHUBY IO opraHisa-

HiMHKMX 3MiH cTaHOBUTL B™ .V 1eil OromKeT MOKYTh BXOAMTH BUTPATHU Ha 3a-
XOJIM, TIOB'A3aH1 3 MOMYJIAPU3AIIEI0 OpraHi3alliiHuX 3MiH (30KpemMa, POBEJICH-
HSM PO3'SICHIOBaHb), BUTPAaTH Ha MarepiajibHE CTUMYJIIOBAHHS, IMOJIMILICHHS
YMOB Mpaili 1 T.II.

[{imroBOIO (DYHKIIIEIO MOJIETI PEKOMEHI0OBAHE BUKOPUCTAHHS MaKCHUMi3a-
1l cepeAHbOro miICYyMKOBOTO (Mmiciis 1HPOPMaLIHHOI B3a€EMO/IIT) PIBHA MIATPU-
MKH OpraHi3aliifHiX 3MiH y KOJEKTHBI (3 pIBHEM ypaxyBaHHSM JIyMKH YJICHIB

KOJICKTUBY):
N .
1 DS — max (5)
N n=1 ’

B Mozenb BKITIOUarOThCS JiBa BUIUW 0OMexeHb: (1) ctaHgapTHI OOMEXeH-
Hsl, BKJIFOYAIOYU HEBIJI'€MHICTh 3HAYCHBb 3MIHHUX Ta HETIEPEBUILECHHS OIOKETY
3ax0/iB; (2) 0OMeXeHHs LUTbOBOTO XapaKTePY, K1 BIUNIMBAIOTh HA YIPaBIIHCHKI
pilIeHHs, K1 OOUPAIOThCS 3 YpaXyBaHHAM IUJIEH YNpaBIiHHSA MIATPUMKOIO Op-
ra”i3aliiHnX 3MiH.

CranmapTHi 0OMEXEHHsI: HETIEPEBUIIIEHHSI OI0JKETY Ha peajizalliio 3axo-

IIB:
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N M

> > F(mn,i)<B™ (6)

n=1 m=1
[{i1p0B1 OOMEKCHHS:
1. OOMexeHHsSI Ha MAaKCUMAJIbHY KIJTbKICTh YICHIB KOJIEKTHUBY, SIK1 JE€MOH-
CTPYIOTh MIATPUMKY IIEBHOT'O PIIICHHS HIKYE JACSKOTO 3aJaHOTO PiBHS (HANpu-
KJIaJ], ATPUMKA JOCUTh HU3bKA, 00 KiIacu(iKyBaTH ii K aKTUBHUIN OpraHi3a-

HIHHUH omip):

N (1S, <S”
| < Quax (™ (7)
nz_ll 0,S,->S" ”‘ax( )
(S S™ — HWXKHE MaKCUMallbHE TPaHWYHE 3HAYEHHS PIBHS MIATPUMKU (Ha-

MPUKJIA, 3HAYCHHS TIPU SIKOMY BBAXKAETHCS, IO CIIBPOOITHUK MPOSIBIISIE Opra-

Hi3allliiHe ormip);
QmaX(S_) — 3a/laHa MaKCUMallbHa KIJBKICTh YJIEHIB KOJICKTUBY, SIK1 Ji€-

MOHCTPYIOTh PIBEHb MIATPUMKH HE BUIIIE MIHIMAJIbHOTO MOPOTrOBOTO 3HAYEHHS.
2. OOMexeHHsT Ha MiHIMaJdbHY KUIBKICTh WICHIB KOJIGKTHBY, SIK1 J€MOH-

CTPYIOTh MIATPUMKY MEBHOTO PIIICHHS HE HUXKYE JCSKOro 3a7aHOro PiBHS (Ha-

MPUKIIAJ, MATPUMKA TOCUTh BUCOKA, 1100 Kiacu(iKyBaTH il K aKTUBHY MiAT-

pUMKY a00 CIIPUSHHSA BIIPOBAKEHHIO OpraHi3alifHuX 3MiH):

N (1S, .>S"
’ <0 (S 8
;O’S e Quin(S7) 8)

nt*

ne ST — BepXHE MiHIMaJbHE MOPOTOBE 3HAYCHHS PIBHS MIATPUMKH (HAMpH-
KJIaJ, 3HAUCHHSI TIPH SKOMY BBA)KA€THCA, 1110 CHIBPOOITHUK MPOSIBISE AKTUBHY
MIATPUMKY OpTraHi3aliifHuX 3MiH);

Qi (S+) — 3aJ1aHa MiHIMaJbHA KUIBKICTh YICHIB KOJICKTUBY, SIKi IEMOH-

CTPYIOTh PIBEHb MIATPUMKH HE HUXKYE MIHIMAJILHOTO TOPOTOBOI'O 3HAUYECHHS.
IIpr HEeoOXigHOCTI MOKHA BCTAHOBHTH JICKIJIbKAa MIHIMAJIbHUX 1 MaKCH-
MaJbHUX TPAHUYHUX 3HAYEHb 1 KOXKHOMY 3 TaKUX 3HA4Y€Hb 3a7aTH (MIHIMAJIbHY)

MaKCHMaJbHy KUIBKICTb WJIEHIB KOJEKTHBY, SIKI MaTUMYThb PiBE€Hb MIATPUMKHU,
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AKUM Oyne He HWKYUM (HE BUIIMM) BIAMOBIAHOTO piBHS. Kpim Toro, MokHa

3a/1aBaTl HE KOHKPETHY KIJIbKICTh CIIBPOOITHUKIB 3 IEBHUM PIBHEM HiATPUMKH,

a Bi/IITOBiTHE MPOIICHTHE CITIBBITHOIIICHHS, HaIpUKIaI,
1 Sn t* — O 2 . . . . . .
—z 0.2 <5% o3Hauae, MO KIIBKICTh CIIBPOOITHHKIB, SIKi TPOSB-
>V,

n >
JSI0Th aKTUBHUM OITip, HE MOBUHHA MEepEBUIyBaTH 5% BiJ 3arajibHOI KIJTBKOCTI.
Taxuit miaxig go3Bossie GOpMyBaTH KOHKPETHY CTPYKTYpPY HIATPUMKU OpraHi-
3aliifHUX 3MIH CIIBpOOITHUKAMU, HANIPUKJIAA: aKTUBHHUM ormip — He Outbiine 5%
YJICHIB KOJEKTUBY; MPUXOBaHUN omip — He Ounbiie 20%; HelTpadbHE BiIHO-
HmieHHs — 0e3 00MekeHb; miaTpumMkKa — He MeHI 30%; akTHUBHA MiATPUMKA — Oi-

nenre 20%.

3. MiHIMaJIbHUI cepeAHid piBEHb NIATPUMKHU:
AVG
_ZS t* - Smm (9)

ne SAVC _ samanmii MiHIMAJIbHMI cepeaHii piBeHb MATPUMKUA. MeTa laHoTO
O0OMEKEHHS TMOJSATae B TOMY, 100 3a0€3MEeYUTH Y KOJEKTHUB1 BIAMOBIIHUN MIK-
POKJIIMAT, 110 CIpUsIE peaizallii OpraHi3aiiiHuX 3MiH.

VYci 3a3HaveHi HUTbOBI OOMEKEHHSI MOXKYTh 3aCTOCOBYBATHUCS SIK Pa3oM,
Tak 1 OKpeMo a00 B OyIb-IKuUX MoeaHaHHsX. Ciia JTOKJIaIHIIe 3yIMMHATHCS Ha
JOLIIBHOCTI OOMEXEHHSI HA MaKCUMAaJIbHY KUJIBKICTh YJIEHIB KOJIEKTUBY, SIK1 J€-
MOHCTPYIOTh TIATPUMKY TE€BHOTO PIIMICHHS HUX4YE 3aJaHOTO PiBHs. 3TITHO 3
[4, 5], HasiBHICTD COrO3HUKA MIABHIIYE PIBEHH OPTraHi3allifHOTO OTMOPY: SAKIIO 10
YJICHa KOJIEKTHBY, SIKHI TPOSBIISLE€ OpraHizaiiiiHe omip ab0 CyMHIBA€TbCS B OJI-
HOCTaWHIN TyMIll TPYNH, IPUEAHYETHCS X04a O OJIMH COKO3HMK, TO CIIOCTEpIra-
€ThCSI TEHACHI[IS 3pOCTaHHsl opraHizaiiiiHoro omnopy. Lle poOuTh akTyaabHUM
3aBAaHHS HE MPOCTO IMiABUIICHHS CEPETHBOTO PIBHS MIATPUMKN OpraHi3ariitHuX
3MiH y KOJICKTHBI, ajie ¥ MiHIMI3aIlli KUJIBKOCTI JIFOJIeH, sIKI JOTPUMYIOThCS He-
MPUMUPEHHOI MMO3HUIIIT (HABITH IPH OJJHAKOBOMY CEPEIHbOMY PIBHI MIATPUMKH).

Skmo Oyae Taka HEOOXIJIHICTh, TO 0 OOMEXKEHb MOKHA BBECTH IIJIHOBI

3HAYEHHS JIEIKUX apaMeTpiB MOJIENi, 30Kpema:
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MaKCUMaJbHa AUCTIEPCist 3aX0/1IB CTUMYJTIOBaHHS, 110 3aCTOCOBYIOTHCS /10
OKpPEMHUM CITIBpOOITHUKAM (HEAOIMYIIEHHs HaJIMIpHOTO IMOJIIIIIEHHS CTAaHOBHIIA
OJTHUX CITIBPOOITHUKIB Y TOPIBHSHHI 3 IHIINMH);

MOKAa3HUKU €KOHOMIYHOI €(eKTHUBHOCTI (HAaIpPHUKJIAJ, MOPOTOB1 3HAYCHHS
epeKTUBHOCTI BUTpAT Ha 1% mpupocTy piBHA MIATPUMKH) Ta 1H.

3 METOI YHUKHEHHsI 3aiBOr0 YCKJIaJIHEHHSI MOJCII 1 JUIsl OUTbII TTOBHOTO
BpaxyBaHHS OCOOJIMBOCTEH MPEeAMETHOT 00JacTi MPUMHATTSA pillieHb y cdepi mi-
JIBUILIEHHSI PIBHS MIATPUMKH OpPraHI3alliiHUX 3MIH 4YJeHaMHU KOJIEKTHBY, TpPH
po3po0611i Mozaei Oyiu 3po0JICHO TaKil JOMYIIEHHS 1 CIIPOILCHHS:

1. ¥V moneni po3risiiaeThCcsi OAHE pillieHHs (0JHA opraHizaliiiiHa 3MiHa) i
HE PO3TJISAAEThCS BUMAIO0K, KOJM OJIHOYACHO IUIAHYETHCS BIPOBAJTUTH KiJIbKa
opratizauiifHuX 3MmiH. Take CHpOIIeHHS MOSCHIOETHCS HACTYIHHUM: MPU HEOO-
X1HOCTI MOKHA YCKJIQJIHUTH MOJIENIb BIJIOBIIHUM YHMHOM, 200 3aCTOCOBYBATH
il MOCHIIOBHO JJI 3aIUIAHOBAHMX PIlIEHb a00 OpraHi3aliitHUX 3MiH.

2. He BpaxoBy€eThCS MOKJIMBUN BIUIMB IUIAHOBAHUX pilieHb a00 1H(OP-
MalliHOI B3a€MO/IIi BCEPEIMHI KOJEKTHBY Ha CXUJIbHICTh WICHIB KOJIEKTHBY 10
Y01 JYMKH, aBTOPUTET WICHIB KOJEKTUBY B OYaX OJUH OJHOTO, 00'€KTUBHY
BUTIJTHICTH PIIIEHB JIJISI OKPEMHUX WICHIB KOJEKTUBY. TyT mepeadadaeTses, 1o
Il XapaKTePUCTUKH 3aJTUIIAIOTHCS HE3MIHHUMHU, 110 JO3BOJISIE YHUKHYTH yCKJa-
JHEHHS MOJCNI 1 HaAMIpPHOTO TOTJMOJCHHS i1 ICHUXOJIOTIYHOI CKJIaJIOBOi Ha
IIKOAY €KOHOMIYHIH.

3. BignoBigHO 10 MOJENi, peai3allis MIaHOBaHUX 3aXO0JiB, CIIPSIMOBAHUX
Ha T1JBUIICHHS PIBHS MIATPUMKU OpraHi3aliiiHuX 3MiH, BiI0OYBA€ThCS MUTTEBO
TOOTO HE BPAaXOBYETHCSI MOMJIHMBICTH TOTO, IO HA peali3allifo Pi3HUX 3aXO/liB
MOX€ BIJIBOJMTHCS PI3HUH Yac, a YaCTMHA 3aX0/1B MOKe OyTH HE3A1HCHEHHOIO 3
OTJISIAY Ha Te, IO Ha iX peami3allito ToTpiOHO OUIbIe Yacy, HIXK 3aTHIIIIIOCS 10
MOYaTKy 3allJIAHOBAHUX OPraHi3aliifHUX 3MiH. Y YUCJI0 MOXJIMBUX 3aXO0JiB MPH
napameTpu3alli MOJeNi BKIIFOYAIOThCS JIUIIE Ti, IKI MOKYTh OyTH peasi3oBaHi y
3aJlaHi TEPMIHHU.

3arajibHUM TOPSIIOK BUKOPUCTAHHS MOJEINI MPEICTaBIeHO Ha puc. 1.
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1. NMiaroroBka gaHUX:

2. dopMyBaHHA Habopy NOTEeHLUinHNX
- NPO NO4YaTKOBUMN piBEHb MiATPUMKMU; 3axopaiB:
- PO aBTOPUTET YSEeHiB KONEKTUBY B
o4ax oauH O4HOro; - Nepenik NOTEHUiINHNUX 3axoaiB ;
- NpO 00 EKTUBHY BUFiOHICTb - BNSAMB 3ax04iB Ha piBeHb NigTPUMKM Ta
opraHi3auiiHnx 3MiH Ana YneHis 06 EKTUBHY BUTHICTb pilleHb ansi
KONEKTUBY; OKPEMMUX YFEeHIB KONEeKTUBY.
- NPO OOCTYNHUN GroaXxerT.

v Y

3. MapameTpu3sauina moaeni:

- NepeBeAeHHS ONMMCOBUX ENIEMEHTIB Y YMCMNOBE 3HAaYEHHSA NapamMeTpiB;
- BU3HAYeHHA BUAOY Ta napamMeTpiB OYHKLIN BUTpaT Ha 3axoam Ta edpekTy Big 3axofiB.

L]

4. BusHa4yeHHs Ta popmanisauis winen:

- OOCSAITHEHHS1 cepeHbOro LifIbOBOro piBHA NigTPUMKWU;

- hopmyBaHHSA rpyn 3 BUCOKOK NiATPUMKOHO;

- nonepeaXeHHss PopMyBaHHS rpyn 3 HU3bKOK MiATPUMKOLO;
- MiHimMi3aLia BuTpar.

L]

5. BUKOHaHHA po3paxyHKiB i3 3acTocyBaHHAM Moaerni.

L]

6. BukopuctaHHA pe3ynbTaTiB MOAeNntoBaHHA AN OOrpyHTYBaHHSA
ynpaBniHCbKUX pilleHb

Puc. 1. 3aranpuuii OpsI0K BUKOPUCTAHHS MOJIENI PUAHATTS pillieHb y chepi

YIOPABIIHHS PIBHEM MIATPUMKHU OpraHi3allifHUX 3MiH Y KOJEKTHBI

OpHi€ro 3 10JaTKOBUX TMepeBar po3po0aeHoi Mojeni € ii IMITaiiifHui xa-
pakTep 1, BIAMOBIHO, MOXKJIMBICTh BUKOPUCTOBYBATH ii B paMKaX 3aCTOCYBaHHS
CUEHApPHOro MIAXOAY IO YMNPaBIIHHS JUIsi OOTPYHTYBAaHHS YNpPaBIIHCHKHX pi-
menb [12, 13]. CueHapHuid maxia A03BOJISE TOCTIIKYBAaTH €(DEKTUBHICTD 1 T0-
PIBHIOBAaTH Pi3HI BapiaHTH YNPaBIIHCHKUX PIillleHb, OOMpPATH ONTUMAJbHI pi-
IICHHSI, aHAJI13yBaTH 1 MPOTHO3YBATH HACIIAKU YNPABIIHCHKUX pilieHb. OCKIb-
KU MOJZEJIb PO3p0o0JieHa TaKUM YUHOM, 1110 BOHA MA€ BJIACTUBOCTI IMITALIMHOTO
IHCTPYMEHTY, TO ii BUKOPUCTAHHS JO3BOJISIE 0C00aM, SKi TIPUMUMAIOTh PIIICHHS,
aHaII3yBaTW pI3HI MOXJIMBI CUTYyallli 1 CLEHapli NpU pi3HUX BapiaHTax ymnpas-
JTIHCHKUX PIIICHb 1 BUXITHUX YMOBax (30KpeMa, Mpu pi3HUX po3mipax ¢iHaHCO-
BHUX PECYpCIB, PI3HHX PIBHSAX MOYATKOBOI MIATPUMKHU PIllIEHb OKPEMHUMU UJICHA-
MU KOJIEKTUBY, 1X CXHJIBHOCTI A0 KOH(OPMI3MY 1 pi3HOMY aBTOPHUTETI YJICHIB

KOJIEKTHUBY B O4aX OJUH OJHOTO).
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Takum dynHOM, 3aBIaHHS MiHIMI3aIll OpraHi3amifHOTO OMmopy MoXke (200
OB ITMPOKO — 3aBAAHHS MiBUILCHHS PIBHS MIATPUMKH OpTaHi3aliiHuX 3MIH
YJIeHaMU KOJIEKTUBY) OyTH BHUPIIIECHO HUIIXOM IJIECIIPSIMOBAHOTO JOCSITHEHHS
MIEBHOTO MMOYaTKOBOT'O PIBHS IMIJATPUMKH PIIICHHS cepejl HalO1IbIl aBTOPUTET-
HUX YIEHIB KOJEKTHBY, 5Kl MOTIM y XOJ1 B3a€MOJII 3 1HIIUMHU YJI€HAMH KOJIEK-
THUBY TEPEHOCATHh CBOIO JYMKY Ha IHIIMX WICHIB KOJEKTUBY (200 1HII YJICHH
KOJICKTHBY YaCTKOBO MepeiMaroTh ix mqymka). Ciif 0cOOMMBO MiAKPECIUTH, IO
Ha [IbOMY €Talll JIOCJIKEHHS He CTaBUTHCS 3aBJaHHs MPOCYBaHHS PIIICHHS OJ1-
HUMH YJICHaMH KOJIEKTHBY Iepe] 1HIIUMH YJIeHaMU KOJICKTUBY — BIUIMB 31HC-
HIOETBCS B XOJI1 3BUYANHOI B3aeMOJIl Ta OOMIHY JTyMKAaMH BCEPEIHHI KOJEKTH-
BY.

Cepen OCHOBHUX IIJIEH Ta KpUTEPIiB, 1110 BUPAXKAIOTh 3aBJAHHS MIHIMIi3a-
111 OpraHi3aIiifHoro ornopy, MO>KHa BUILIUTH:

(opMyBaHHS B KOJEKTHBI IIEBHOTO 33JJaHOTO CEPEIHBOTO PIBHS MIATPUM-
KM peajizallii po3rJisHyTOro pilieHHs (He HUXK4Y€ BH3HAUEHOTO ILJIOBOTO 3HA-
YEHHS MOKa3HUKAa) 3 METOIO CTBOPEHHS B KOJEKTHBI 3arajbHOr0 KJIiMaTy, CIpHU-
STIIMBOTO OpraHi3alliiHUM 3MiHAM;

3BEJICHHS /10 MIHIMYMY KIJIBKOCTI WJIEHIB KOJIEKTUBY, SIKI TIPOSIBJISIFOTh Bi-
JKPUTY NPOTUAII0 BIPOBAHKEHHIO OpraHi3alifiHuX 3MiH (B TepMiHAX MOJENl —
HETEePEBUIIICHHSI TPAHUYHOI KUIBKOCTI YJICHIB KOJIEKTUBY 3 PIBHEM MiATPUMKH
pIIIeHHs, 110 € MEHIIIUM 3aJaHOT0 TIOPOTOBOTO 3HAYEHHSI, HAIPUKIIAJ, HE OLTb-
mie 0 4ieHiB KOJIEKTUBY 3 piBHeM miaTpuMku MmeHIn 0,2). Taka moctaHOBKa 3a-
BJIaHHS Ha MPAKTHUIIl JI03BOJISIE MIHIMI3yBaTH KpalHI BUMAJKH OpraHi3aliifHOro
OTIOPY B KOJICKTHBI, 3arMo0IrTd (HOPMYBaHHIO TPYN CIIBPOOITHUKIB, SIKi CIIIBHO
peanizyloTh CBiil OpraizauiiHuii omip.

Takum ynHOM, pO3pOOICHUMN MIAXI]T JO3BOJISE:

1. OuiHtoBaTH BUTPATH, HEOOXIAHI JJIsI OTPUMAHHS I[1IJIbOBOTO M1JICYMKO-
BOTO PiBHS MATPUMKHU YJIEHAMH KOJIEKTHBY TIEBHOTO PIIICHHS, 3 YpaxXyBaHHIM
3MIHM PIBHS MATPUMKH Y PE3yIbTaTl B3aEMO/IIT YJIEHIB KOJIEKTHURY, 110 CIIPSMO-

BaHO Ha MiHIMi3allil0 OpraHi3aliifHOToO Omopy.
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2. BuzHauaTu miicCyMKOBUM piBEHb MIATPUMKU WIEHAMHU KOJIEKTHUBY II€B-
HOTO PIIICHHS, 110 J0CITaeThCs MPH MIEBHOMY PiBHI BUTpaT (3agaHOMY OIOJIKe-
Ti).

3. 3naificHIOBaTH BIAOIp ONTHUMAJIbHUX 3aXOiB, CIIPSIMOBAHUX Ha IIiJIBU-
IIEHHS PiBHSI MIATPUMKH YICHAMHU KOJEKTUBY IIEBHOTO PIIICHHS, TIPHU 33TAaHOMY
oroketi. [Ipu boMy, 3a1€XHO BiJ KOHKPETHOT CUTYaIl 1 IIJIeH, K KpUTepin
MOJKE€ PO3TJISAATUCA K JOCSTHEHHS MEBHOTO CEPeIHBOTO PiBHS MIATPUMKH Pi-
IICHHS B KOJIEKTHUBI, TaK 1 JOCATHEHHS NIEBHOTO MIHIMaJILHOTO MOPOTOBOTO PiB-
Hs (Takoro, IO y BCIX WICHIB KOJEKTHUBY PIBEHb MIITPUMKHU PIIICHHS Oylie He
HIDKYE 32/IaHOTO KPUTEPII0), a TAKOXK MOETHAHHS ITUX IBOX KPUTEPIiB.

4. 3ano6iratu abo ¢opmyBaTu MeBHI KOHIrypaiii TiATPUMKA OpraHiza-
LIAHUX 3MIH y KOJEKTUBI (CIIPUATH (POPMYBAHHIO Pyl CHIBPOOITHUKIB, IO Mi-
ATPUMYIOTH OpraHi3alliiiHi 3MiHUA abo0 X 3arnoodiratu (OpMyBaHHIO TPYI CITIBPO-
OITHUKIB, SIK1 CIIJIBHO peai3yloTh CBiil OpraHizauiifHuiA omip).

Crnin 3a3Ha4UTH, 10 HE3BAXKAIOUM HA OYEBUJIHY JOIUIBHICTH BUKOPHC-
TaHHSI MOJIEJI JJIS1 BU3HAYEHHs CKJIaay 3axOiB, B 3aJI€KHOCTI BIJ JIOKaJIi3allii
[EHTPY peaiizallii y CUCTeM] YIpaBIiHHS MiANPUEMCTBOM, 3aX0]I1 MOXKYTh BiJI-
PI3HATHCS 32 CBOIMH LIUJIAMH 1 3MICTOM, BOHH TaKOXX MOXYTh MIIIaBaTHCS Pi3-
HUM BIUIMBaM, MO-pI3HOMY CHPUKMMATHUCS HE TIIBKM Tpylnamu, Ha skl Oe3noce-
pPEAHBO CIPSIMOBAHI 3aXOJM, aje 1 PI3HUMH IHIIUMH TpyNaMu CIHIBPOOITHHUKIB
nianpueMctBa. Ocobu, K1 31MCHIOIOTH 3aX0AM 1OA0 MiHIMI3allli opraHi3aliii-
HOTO OTIOpPY, MMOBUHHI MPOaHaTI3yBaTH CBOE MiCIIE (JIOKaJIi3alliio) B CUCTEMI M-
MPUEMCTBA 1 MPU HEOOXIAHOCTI 3MIHUTHU 1i TAKMM YMHOM, II00 CTBOPUTH JIJIst

ceOe MOXKIMBICTD JisITH €(hEeKTHUBHO.
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2.2. The algorithm for neuro-fuzzy network construction based on
model of corporate bankruptcy risk estimation

In conditions of an unstable economy, characterized by frequent changes
In macroeconomic circumstances, management decisions are made under uncer-
tainty, which makes the task of planning economic activity and forecasting its
results as one of the most difficult and ambiguous. In addition, the problem of
early detection and prevention of the negative effects of financial crises on en-
terprises and, consequently, the prevention of insolvency and bankruptcy as an
extreme stage of their development are exacerbated. Today, in Ukraine, regard-
less of the scale of business activity, there is an increase in the number of bank-
rupt enterprises, and every second enterprise receives a negative financial result.

There is a number of classical forecasting methods based on the mathe-
matical statistics apparatus, among which are methods of analysis and modelling
of time series, methods of multidimensional regression analysis [5]. The peculi-
arity of these methods is the need for a clear specification of models, also the
additional difficulty of using these methods creates the unsteadiness of the stud-
ied economic processes. Different types of intellectual systems have their own
peculiarities, which makes them most suitable for solving certain classes of
problems and less suitable for others.

But at the same time with technological progress, researchers have started
to pay more attention to artificial intelligence, among them the most popular one
are neural networks that have proven themselves well for object identification
tasks, but at the same time they are very inconvenient to explain how they per-
form such identification. Systems with fuzzy logic, on the contrary, are practical
for explaining their conclusions, but they cannot automatically acquire the
knowledge to use them in output mechanisms. This reasoning formed the basis
for the creation of fuzzy neural network apparatus, in which conclusions are
drawn on the basis of fuzzy logic apparatus, but the corresponding membership
functions are adjusted using neural network learning algorithms [7].
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Fuzzy logic allows to formalize qualitative information from expert econ-
omists for a particular field of application, and to present a set of acquired
knowledge in the form of a system of fuzzy rules of inference that allow you to
analyze the conclusions obtained in the course of operation of the hybrid intel-
lectual system [11].

Neural networks provide the ability to display algorithms of fuzzy infer-
ence in the structure of the neural network, entering in the information field of
the neural network data received from expert economists. The knowledge base
formed in such way is automatically adjusted in the course of learning the neural
network, and may be subjected to further analysis based on the real values of the
analyzed economic indicators and the results of the correction [8].

Using fuzzy data, the inputs and outputs, as well as the weights of such
networks, are fuzzy numbers. Network training is conducted using the same op-
timization methods that are used in the training of conventional neural networks.
However, the algorithm for modifying weights is more cumbersome and com-
plex [10].

Hybrid neuro-fuzzy systems have found the largest scope among all pos-
sible methods for fuzzy sets and neural networks synthesis. This is due to the
fact that they allow the fullest use of the strengths of fuzzy systems and neural
networks. A characteristic of hybrid systems is that they can always be regarded
as systems of fuzzy rules, and the tuning of membership functions in the pre-
conditions and conclusions of rules based on the set of learning is done through
neural networks. There are several hybrid systems architectures, each designed
to solve its own range of problems. This creates some difficulties in the study
and application of these systems [12].

The most common and convenient software package for building neuro-
fuzzy models is MatLab. In the Fuzzy Logic Toolbox of MatLab system, hybrid
networks are implemented in the form of Adaptive Neuro-Fuzzy System (so-
called ANFIS). On the one hand, the ANFIS hybrid network is a single-output
neural network with multiple inputs that make up fuzzy linguistic variables. The
terms of the input linguistic variables are described by the standard membership
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functions for the MatLab system, and the terms of the output variable are repre-
sented by linear or constant membership functions.

Here is an algorithm for building a neuro-fuzzy network in this package.
To do this, we will use the add-on Fuzzy Logic Toolbox, ANFIS Editor. To use
the first on the command line, we call the function "fuzzy", to work in the edi-
tor — "anfisedit". This will bring up a dialog box.

Let's download the source data that will be used to build the network. In-
put parameters are selected factors (indicators), output parameter — selected re-
sult variable. We will construct neuro-fuzzy network on the example of data of
corporates, with three input factor (X1-X3) which are different financial coeffi-
cients, and one output resulting variable (YY) which estimates the threat of bank-
ruptcy of the corporation (its range is from 0 (very low threat of bankruptcy) to
1 (bankruptcy).

It should be noted, that the source data must be loaded in dat format. The
graphical interface of the ANFIS editor after loading the training data is shown

on Fig. 1.
B Anfis Editor: Untitled = JEJES
File Edit  Wiew
Training Data (ooa) — ANFIS Infa,
1 oo L B B & oo e
# of input; 3
0.8 # of outputs: 1
¥ af input mis:

5 06F 333

=

o 0.4

0.2¢
data set index
Load data — Generate FIS =1 [ TrainFI= [ TestFIs =

Type: Fram: Cptim, Method:

& Trairing _ f'“? Load from disk hykried J Plot against

O Testing (=) dizk ) Load from swaorksp. Errar Tolarance: (=) Training data

- - 0 =

() Checking () warksp, O :”: ”T"J‘:“’: o O l:stlr: dn;;

) Demo ) Suib, elustering a0 ) Checking data
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| & new tis generated U mee I [ cose ||

Fig. 1. Uploading data to the package MatLab
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After the training data has been prepared and downloaded, it is possible to
generate the structure of the Sugeno fuzzy FIS system, which is a model of the
hybrid network in Matlab (“Generate FIS™). The first two options shown on the
dialog window belong to the pre-created structure of the hybrid network and the
last two — to the form of partitioning of the input variables of the model.

Before generating the structure of the Sugeno-type fuzzy output system,
after the properties dialog box is called, we define for each of the input variables
3 linguistic terms, and choose the type of their membership function by the
method of the least error [6]. In our model of bankruptcy risk estimation the
smallest error was given by the triangular functions.

After generating FIS, a dialog box is displayed indicating the number and
type of membership functions for the individual terms of the input variables and
the output variable (Fig. 2).

=1
—INPLIT
Kumber of MFs: fAF Ty pe:
trimt A
333 trapmft
cibxellin
gauszmt
To azszign a different causs2mt
nutnber of MF=to each pitnt
input, use spaces to d=igmft
seperate these numbers. p=igmt
w
——OUTPUT
constant ~
MF Ty pe: linear
L
[ Cancel ] [ il l

Fig. 2. Specification of the number and type of membership functions

After generating a hybrid network structure, it’s possible to visualize its
structure (Fig. 3).
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Fig. 3. Structure of the generated fuzzy output system

For the reviewed example (model of bankruptcy risk estimation), the
fuzzy output system contains three input variables with three terms each,
27 fuzzy rules, one output variable with 27 terms.

Before starting the learning of a hybrid network, it is needed to specify
training options, such as [2]:

1. To choose the method of training hybrid network: backpropo or hybrid,
which is a combination of the method of least squares and the method of reduc-
ing the reverse gradient.

2. Set the Error Tolerance level to 0 by default (not recommended to
change).

3. Set the number of training cycles (Epochs): the default value is 3 (it is
recommended to increase it. For the current model its value was set as 40).

The progress of the training process is illustrated in the visualization win-
dow in the form of a graph of the error versus the number of training cycles

(Fig. 4).
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Fig. 4. The dependence of training errors on the number of learning cycles

A total of 40 training cycles were selected. The greater the number, the
greater the value of the average error in the model, but also increase the adequa-
cy of the model. As we can see from Fig. 4, the error values depend only on the
first four training cycles, after which they all equal about 0.068. So, we can say
about the high adequacy of the constructed neuro-fuzzy model.

A very important step is to test the built system. To do this, the package
provides the appropriate function. The program will graphically show model
errors.

Comparison of theoretical and empirical values is shown on Fig. 5.

As can be seen from Fig. 5, the neural network has adequately constructed
the system. The average error in the test results is 6.789%. Therefore, the con-
structed model can and should be used in further research [3].

Further tuning of the parameters of the built and trained hybrid network
can be performed using the standard graphical tools of the Fuzzy Logic
Toolbox. For this purpose it is recommended to save the created system of fuzzy
output in an external file with extension *.fis. FIS fuzzy output editor after up-
loading the saved file is shown on Fig. 6.
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Fig. 6. FIS editor for generated fuzzy output system

system is shown on figure 7.
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The graphical interface of the editor functions of the built fuzzy output

It should be noted that the model will be constructed with standard pa-
rameters of triangular membership functions, because for the case under study
they are quite adequate [1, 9]. The fuzzy rules editor is shown on Fig. 8.
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Fig. 8. Fragment of fuzzy rules base

As it’s been described above, the peculiarity of using MatLab for model-
ling with neural fuzzy networks is that the system automatically builds the rules.
It is worth noting that all 27 of the existing rules are adequate and there is no

need to edit them. So, they were remained in their original form.

The rules of the fuzzy system are shown on Fig. 9.
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Fig. 9. Rules of built fuzzy system

So, now everything is ready to estimate the financial condition of enter-
prises. To solve this task, the "evalfis" function can be used. Let the values of
the input parameters be equal:

X1 =1,052;
X2 = 1,202;
X3 =0,019.

Then the values of these indicators at the time of evaluation (vector x) and
the use of forecasting functions are described in MatLab this way:
>> fuzzy
>> fis=readfis(‘WellDone.fis’);
>> x=[1.052 1.202 0.019];
>> out=evalfis(x,fis)

The command “fuzzy” calls the Fuzzy Logic Toolbox add-on, which al-
lows to set rules and other parameters (Fig. 6-9).

The “readfis” function selected a file from the working folder of MatLab,
in which the system of fuzzy output was stored, i.e. the built neuro-fuzzy model.
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The vector "x" is a vector of values of financial indicators of the enter-
prise.

“Evalfis is a function that determines the theoretical value of a resultant
variable for a particular enterprise (research object). In our case, it indicates the
threat of bankruptcy of enterprises. Thus, it was determined that the value of the
resulting variable Y for the corporation under study is -0.541, i.e. the probability
of bankruptcy for this enterprise is low in the near future [4].

Thus, fuzzy neural networks extend the scope of conventional neural net-
works because they allow fuzzy data to be operated. They are an extension of
neural networks and apparatus of fuzzy logic. And despite the relatively low
prevalence among researchers, this technique is already recognized as a modern,
up-to-date, progressive one. One of the differences between neural networks and
other methods is that neural network models are built on their own, based only
on the information provided, that is, they do not require a pre-known model. In
addition, this method takes into account the main disadvantages of other ap-
proaches, is adaptable to changing conditions, allows for a more flexible and
quick response to the crisis. Therefore, it can be argued that the neural network
tools can be effectively applied in many areas and, above all, in the economy.
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2.3. IIporno3Ha oumiHKa po3BUTKY 30BHIlIHHOEKOHOMIYHOI AiSlJILHOCTI

BHCOKOTEXHOJIOTITYHOI0 MPOAYKIi€I0

VYkpaiHa MaiouM 3HaYHUM pecypCHUN Ta MPOMUCIOBUN MOTEHIIa HEHO-
CTaTHbO €(eKTUBHO BUKOPHUCTOBYE CBOI €KCIIOPTHI MOXKIMBOCTI. BiacyTHiN mie-
BUU MeXaHi3M AuBepcuikaiii puHKIB, B CTPYKTYpPl YKPaiHCHKOTO IMIIOPTY €
3HayHa 4acTKa BJIACHOTO ekcropty. [Ipo HETOCKOHANICTh €KCIIOPTHOTO MOTEH-
[iaJly CBIIYUTH 1 CTPYKTypa 30BHIIIHBOI TOPTiBJII YKpaiHU 1, B MEpIy yepry, ii
EKCIIOPTY.

binbiry yactuHy ekcnopTy YKpaiHM CTaHOBUTH MPOJAYKINS 3 HU3bKUM
CTYIIEHEM NEepPepoOKH, 30KpemMa YOpHI MeTald Ta BUpoOU 3 HuUX (moHand 42%),
MiHepaibH1 poyKTH (moHaa 10%). Y Toil xe yac yacTKa NMpOayKIlii OUIbII BU-
COKOT'O CTYTICHS MepepoOKH, HacaMIlepel MallliH Ta yCTaTKyBaHHsA, He3HaYHa. B
yMoBax (piHAHCOBOT KPU3H JIOIIIBLHO PO3POOUTH JII€BY MOJIEIb MPOTHO3YBAHHS
PO3BUTKY TOPTiBJII BUCOKOTEXHOJIOTTYHOIO Tipoaykilieto [1, 2]. ITigBuiieHHs pi-
BHSI €KCIIOPTHOTO TMOTEHINAy YKpaiHu 1 Ha HOTO OCHOBI 30UJIbIIIEHHS OOCSTIB 1
palioHai3ali CTpyKTypyu BUBO3Y Ta HaJaHHS MOCTYT MOKJIMBI JIMIIE 32 YMOB
PO3BUTKY 1 BIOCKOHAJICHHSI €KOHOMIKH B I17IoMy. CBITOBa MpaKTUKa MAa€ TEB-
HUW JOCBIJ IIOJI0 BUPIIICHHS BKa3aHUX MPOOJIEM, BpaxyBaHHS SIKOTO € JOIiTb-
HUM 1 MOXE COPUITH MIABUILIECHHIO IK EKOHOMIYHOTO, TaK 1 €KCIIOPTHOTO MOTe-
HIllaTy YKpaiHu.

[Ticyist BUHUKHEHHS TlaHieMii, OOBaJICHHIO I11H Ha HaTy CBIT CTaB Ha IO-
po3i TiobanbHOoi (hiHaHCOBOI Kpu3n. KokHa kpaiHa mMOBHHHA PO3POOJIATH CTpa-
TEr110 BUXOAY 3 KPU3U Ta PO3BUTKY CBOrO noTeHuiany. Kpainu cBiTy 31TKHYIHCS
13 3anexHicTio Big ekcriopty Kurtaro, sixkuit OyB 130o1p0Banuit 3 rpyaas 2019 p.,
30KpeMa, 3 eKCIoOpToM (apMarieBTUUHOI MPOIYKIIii. 30BHIIIHS TOPTIBJsS BIIIr-
pae BaXJIMBY pojb B eKkoHoMmilli Ykpaiau. Tennmenmiero mpotsrom 2012-2016
POKIB OyJI0 CKOPOYEHHSI BUPYUYKH BiJ] €KCIIOPTY TOBApiB 3 OJIHOYACHUM CKOPO-
YEHHSM EKCIOPTY arporpoMHUCIOBOI MpoAykilii. He3Baxkaroun Ha 3arajibHUIMA

HeratuBHUM TpeHa, y 2017 pori crioctepiraiiocss 3pOCTaHHS €KCIOPTY, B TOMY
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YHCIi 1 Ha CUIBCHKOTOCTIOAApChKy mpoaykiiro. 3a 2017 pik 3aranbHUN €KCIIOPT
npoaykiii ckiaB 43,3 mipa goi. CIIA, mo va 19% 6inbine Hixk 3a 2016 pik. A
3a pesynbratamu 2018 poky 3aranbHHI €KCIOPT MPOAYKIIi 3 YKpaiHU CTaHOBUB
47,3 mupa non. CIHIA, mo Ha 9,2% OGineiie nopiBasHO 3 2017 pokom, y 2019
poui craHoBuB 50, 1 muH. moin., mo Ha 5,8 % Oinpme Hix y 2018 p (puc.l)
[3, 4].
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(3a nanumu Jlep>kaBHOI CTATUCTUKK Y KpaiH)

Cni BIIMITUTH, HEOOXIIHICTh PO3POOKH MpOrpaMu IIOJO0 IMiIBUIICHHS
B1JICOTKa BHCOKOTEXHOJIOT1YHOT MPOAYKIli B 3araJbHOMY 00cCs3i B YKpaiHi (3a
MPOHO3aMHM TOMMUT Ha 1[I0 TPYyMy TOBapiB 3HayHO 3pocte). B VYkpaiHi yactka
MPOIYKIIiT BACOKOTO PiBHS HayKOEMHOCTI ckiagae — 1,6 % (ouB. Tadm. 1) [5, 6].

binpiry yactuHy ekcrnopTy YKpaiHW CTaHOBUTH MPOAYKLIS 3 HU3BKUM
CTYIEHEM MepepoOKH, a MPOAYKIIi OUTbII BUCOKOIO CTyNEHs NepepoOKu, Ha-
camIepe]] MallliH Ta yCTaTKyBaHHsI, HE3HaYHa.

[cHyrOTh MEBHI 3arpo3u MO0 €()EKTUBHOIO PO3BUTKY €KCHOPTHOIO IO-
TeHliany Ykpainu. Tak, Ha mijcTaBl poOOTH TPYNU AHATITHUKIB, SIKY CKJIAJIH
yiIeHn YKpaiHChKOi acorialii PuMcekoro kiny0y ta EkciepTHOl panu 3 MUTaHb
30BHINTHHOCKOHOMIYHOT MOJITUKKA Oy BU3HAYEHI TaKl 3arpo3H IIOJ0 EKCIIOPT

Ta IMIIOPTY, sIKI HAaBEJIEHO B Ta0. 2.
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Tabnuys 1
CrpykTypa MpoMHUCIOBOT MPOYKIIIi PETiIOHIB Y KpaiHH 3a piBHEM HAYKOEMHOCTI, %o
O6uacri

PiBeHb HAYKOEMHOCTI . iDO-
HpOI[yKI.IﬁyK VYkpaina I[I::TI?O JloHerp- 3@110- ITonraBch- Xap- Kuiscs-

Ka pi3bKa Ka KiBChbKa Ka

POBChKa

Bucokmii 1,6 0,1 0,1 0,9 0,2 3,2 2,2
Bupo6Hunrso 0,6 0,1 0,7 0,1 1,0 0,8
KOMIT FOTEPiB, €JICKT-
POHHOI Ta 00YHCITIOBA-
HOI TeXHIKU
Bupobuunrso ocHoBaux| 1,0 0,1 0,2 0,1 2,2 14
(bapManeBTHYHUX MIPO-
TYKTIB
CepenHbOBHCOKHA 10,1 6,3 6,9 16,9 10,7 15,8 75
BupoOHUIITBO eneKTpH- 1,5 0,6 1,6 4.6 0,5 45 2,0
YHOT'O YCTaTKYBaHHS
BupoObHuIITBO MammuH i 2,3 11 3,4 1,6 1,9 6,6 1,8
YCTaTKyBaHHS , HE Bijl-
HECEHHUX JI0 1HIIHNX
yrpynyBaHb
BupoOHuTBO aBTOTpA- 2,8 1,6 0,4 9,0 6,9 3,3 1,4
HCIIOPTHUX 3aCc001B
BupoOHUIITBO XIMIYHUX 3,5 3,0 15 1,7 1.4 1.4 2,3
PEYOBHUH Ta XIMIYHOL
MPOAYKIIii

Lle, cepen 1HIIOrO, MO3HAYMUTHCS 1 HA MOTIPILIEHHI TPAH3UTHOI MO3MIIIT

VYkpainu (koHKypeHIlist 3 60Ky razornpoBofiiB «IliBHiuHMI TOTIK-2» 1 «Typerb-

KU TMOTIK», @ TaKOXX HEBU3HAYEHICTh JIOBFOCTPOKOBUX BigHOCUH 13 ['a3mpo-

Mom). [ToTpiGHO 3BaXkaTu i Ha Te, 110, 32 HOBUMU TipaBuiamMu €C, TpaH3UT ra3y

B1JI OJIHOTO TIOCTa4yaJbHUKA HE MOke nepeBuiyBatu 50% BIAMOBITHUX OOCSATIB,

110, [0 CyTi, BCTAHOBIIIOE KIJIbKICHY MEXY JJIS HAIlIOTO TPaH3UTHOTO MOTEHIIIa-

Jy. BTiM, Ha TpaH3UTHY MO3UIIII0 YKpaiHU BIUIMBATUMYTh U 1HII (pakTOpuU: He-

BU3HAYCHICTh IIOJI0 1i aKTUBHOI y4acTi B JIOTICTUYHUX METamnpoeKTax IpaThuMe

Ha PYKY pErioOHAJIbHUM 1 T71I00aTbHUM KOHKypeHTaM. HeBUpIilmeHicTh bOTO MH-

TaHHA B MalOyTHbOMY (K 1 3aTATCYBaHHS 3 AWIKATAII3ALIEI0 BUPOOHUIITBA)

TaKOX 3arpoKy€ Cepio3HOI0 HEOE3NMEKOI B CEPEeHbOCTPOKOBIN MEPCHEKTHUBI

5 -7].
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Tabnuys 2

3arposu mo0 €peKTUBHOCTI 30BHIITHBOCKOHOMIYHOT A1SIbHOCTI Y KpaiHu

HasBa

3MicT

1. BiaTik KapiB i pu3uk
penecii

Haii6inpmmm (i 3pocTatounM) pU3UKOM JJIsE 30BHINTHHOCKOHOMIi-
yHOi mismbHOCTI y 2020-My € CKOpPOUYEHHSI TPYJIOBUX PE3EepBiB
(30Kpema, BHACIIOK 30BHIMIHIX (PaKTOPIB).

2. 3anexHicTh YKpaiHu BiJ
MDKHApOJIHHUX KPEIUTIB

Huspka noBipa 3 OOKYy KpEeaUTOPIB MOXKE BIJIrpaTH KIIFOYOBY
POJIb Yy 3HMKEHI MOKJIMBOCTEH KPaiHU MO0 3aTy4eHHS MOTpio-
HUX (pIHAHCOBUX PECYpCIB 3-3a KOpJIOHY. HuHI TpuBarOTh 3HaUYHI
HAJIXO/DKEHHS BATIOTH B PE3YJIbTATI MPUI0AHHS HEPE3UICHTAMH
YKpaTHChKUX ypsAI0BuX Ooprosux 30008’ s3aub (OB/II).

3. HedinuTt pinaHCcOBUX
KOIITIB

Hedinut ToproensHoro 6amancy (3poctanss sikoro y 2020-my
MOYKE TPOJOBXUTHUCS 3 TeMnamu Ha piBHI 15-20%), BojaTuiIb-
HicTh terms of trade (CIiBBiAHOIIEHHS €KCIIOPTHUX Ta IMIIOPTHHUX
I[iH), a TaKOXX HEBU3HAYEHICTHh y BigHOCHHAaX i3 MB® (3arpoza
TOT0, 110 332 HOBOIO MPOTPaMoOI0 «PO3IIKUPEHOro (hiHAHCYBAaHHS»
Oyzne OTpUMaHM JIUINE MEPUINA TPaHII KOIITIB, OCKUIBKH 1HIII
3anekaTUMYTh Bij peanizauii pedopM, nepeadadyeHNX MeMOpaH-
JTyMOM, 10 3JA€ThCS JOCUTH MPOOJIEMATUYHUM).

4. BincyTHICTD JTI€BUX
KPOKIB II0JI0 peai3arii
JIepKaBHUX €KCIIOPTHUX
nporpam. 3MiHa ypsiy Ha
IIOYaTKy CBITOBOI
(biHaHCOBOT KpU3U Ta
MaHAeMist

30BHIIIHFOCKOHOMIYHI TO3UIlT YKpaiHU 3HAYHOIO MipOIO BH-
3HAYaTUMYThCS JIUJDKUTANI3ALIEI0 TPOMUCIOBUX TEXHOJOTIH,
3D-BUpOOHULITBOM, IHTEPHETOM pedei, iHTerpaiiero MpoleciB
HakonnyeHHs eHeprii (Energy Storage Integration), mTy4Hum
IHTEJIEKTOM TOLIO. A B I[bOMY HampsMi MOMITHHX 3pYyLIEHb HE
croctepiraerbes. [1I00AMHOKI yKpaiHCBKI CTapTanu peaii3ytoThes
1o3a MeXaMu KpaiHM yepe3 Opak BEHUYPHOIo (iHAaHCYBAHHS B
Hil

5.I'ilbpunna BiitHa 13 PO

VY kBiTH1 2019 poky P® oromnocuna mpo po3mIMpeHHs] CAHKIIIH
npoTH YKpaiHu, pearyrodu Ha MOIepeHe 3apoBaKeHHs YKpa-
THCHKOIO CTOPOHOIO CaHKIIIM MPOTH pociiickkoro 6i3Hecy. I3 1
yepBHS 2019-ro P® BBena oOMexeHHs Ha MOCTayaHHS HapTH U
HadTomponyKTIB 10 YKpaiHu (dyepe3 3a00poHH Ta OOOB’SI3KOBI
JI03BOJIM). YKpaiHa € 3aJIeXKHOI0 BiJ pHUHKIB PO.

6. Bruius kJiiMaTUYHUX
3MIiH

[Tporno3Hi niHoBi Tperu y 2020 pori MaTUMyTh Pi3HOCHPSIMO-
BaHy [0 TMOKpAIIaHHS IS ClIChKOTOCTIOAPCHKOTO CEKTOPY,
HOTIPLICHHS 11 METayprifHOro KOMILIEKCY. Y 3B’SI3KY 13 HaH-
JeMI€r0 , siIka po3royvajach Ha Tii CBITOBOi (piHAHCOBOI KpH3H,
CIOCTEPIraeThCs MaiHHA I[IH Ha CHPOBUHHY MPOAYKIIIIO.

3a ouinkamu MB® iHAEKC IIiH Ha CLIBCHKOTO T'OCHOJIAPCHKY Ta
cupoBuny npoaykiiro (Commodity Industrial Inputs Price Index)
3HM3UTHCS Ha 6%.

7. BiacyTHicTh
JIepKaABHOTO MEXaHI3My
nuBepcudikaliii puHKiB
30yTy

€nuHoi KoHIenii AuBepcudikalii puHKiB Ta CKOPOUYEHHS JIOTiC-
TUYHUX BUTPAT HE PO3POOIICHO.
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VYkpaiHa € 3anexHoro Bif Toprieii i3 P®. Xoua akTUBHO iie iepeopieH-
tauig Ha puHku €C, A3zii, Abpuku. Benuka 3ai1exHICTh Bl pOCIHCHKOTO PUHKY
(monam 40% ychoro eKcrmopTy) 30epiraeThCs Iie MPUHAKWMHI 3a TphOMa JECSIT-
KaMHu BHUJIB YKPaiHCBKOI MPOAYKIIii, BApTICTh MOCTABOK KOXKHOI 3 SIKUX 710 PD
CTaHOBUTH OJIM3bKO | MIIpA. TPH. Ha PIK 1 OLIBIIIE.

B Vkpaini BiicyTHIN nep:kaBHUN MexaHI3M JnuBepcuikaliii puHKiB 30y-
Ty. CiiJ 3a3Ha4UTH, 110 TOMEPEAHIN YPsiA YCIIIIHO MPOBAIUB €KCIIOPTHY CTpa-
Terito, HaocTaHok y 2019 poui cxBanuB HOBY («CTpaTerito pO3BUTKY €KCIIOPTY
OPOAYKIII CUILCHKOTO TOCHOJAPCTBA, XapuoBOi Ta MepepoOHOI MPOMHUCIOBOCTI
Yxpainu g0 2026 poky. IcHYIOTh OKpeMi IHCTPYMEHTH-IAKA3K! JIJIs1 Opi€HTAITIT
B EKCIIOPTHUX MpaBUiIaX Ta MOTOKAaX OKPEMUX TOPTOBEJIbHUX PUHKIB. AJjle €1u-
HOI KOHUEMNUII AuBepcu(iKalii pUHKIB Ta CKOPOUYEHHS JIOTICTUYHUX BHUTpAT HE
PO3p0O0IICHO.

VY rpyani 2019 poky y cBiTi noyanach nanjaemis kopoHasipycy Covid-
2019. [Nannemis nmovanack 3 Kurtaro ta po3moBCIoiniiachk 1o CBiTy. 30Kpema Kpa-
iHamu €Bponelicekoro Coro3dy. Haitbinbiie nocrpaxnanu Itanis 1 Icnmanis. Kpa-
iHM 3aKpUBAIOTh KOPJIOHU Ta TOPTIBJISI 3yMUHSIETHCSA. B CBITI po3movanucs ner-
jo0amizaiiitHi mpomecu 1, sik HaCIA0K, 3yMMHEHHS TOPT1BIi.

Crniz 3a3Ha4uTH, M0 HAUOUTBIIMMHU TOPTOBUMU NapTHEpaAMu KpaiH €Bpo-
neickkoro Coro3y Oynu Crnomyueni Illtatm Amepuku (674 mupna e€Bpo abo
17,1% Bin excnopty-imnopty TtoBapiB no3a €C) 1 Kutait (605 mapa eBpo abo
15,4%).

Sk Bim3Havae cratucTUdHe BigoMcTBO €C, 1i KpaiHM 3HAYHO BHIEpE-
mxkatoTh [IBemapiro (265 mupa eBpo abo 6,7%), Pociro (254 mapna eBpo abo
6,4%), Typeuuuny (153 mapn eBpo a6o 3,9%) i Snonito (135 mupa eBpo abo
3,4%).

Kpainu €Bpomneiicbkoro coro3y 3ajiexars Bia excrnopty Kurarwo. Ykpaina
TEX € 3aJEeKHOI0 BiJ KMTAaWChKOTO excropTy. Tak, Hampukian, y JHimpomer-
POBCBKIM 001aCcTi HANOUIBIIT OOCSITH €KCITOPTHO-IMIIOPTHUX TOBAPHUX OMeparii
y 2018 poui npunanaroTh 13 Kpain A3sii, came Ha Kutail (ekciopt — 595 muH.
noit. CIIIA, imnopt — 821 My, mon. CIIA).
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Cain 3a3naunty, mo 9 6epesns 2020 p. Hadra mapku Brent Bmana B 1iHi 3
45,5 no 31,3 nonapa 3a Oapenb, 18 Oepes3Hs 1iHa HadTU 3MEHIIMUJIACH III€ HA S5
nonapiB. @OHAOBI PUHKU BipearyBajid MUTTEBO: BN MPOBIiIHI a31aTChKi, €B-
pOTEChKI Ta aMEpUKAHChKI 1HAeKCcH. EkcnepTu mornepemakaroTh: HETaTUBHUIMA
edekT BiJ TOTo, 10 BiIOYBA€ThCSA HAa PUHKY Ha(THU 1 HAPTOMPOIYKTIB, MOXKE
TOPKHYTHUCS 1 1HIIUX pUHKIB. [lagiHHsS Ha pUHKY HaTH MOTATHE 32 COOOIO Ma-
JIHHS I[IH HE TUIBKA HA €HEProHOCIi, 1HIII HaQTOMPOAYKTH, IPOAYKIIIO XiMid-
HO1 MPOMHUCIIOBOCTI.

[Tporuo3yeTbcst naAiHHS I[IHM Ha IPUPOJHI PECYPCH, 1€ IPU3BOJIUTH 10
HEraTUBHUX HACHAKIB Ha puHkax. Tak, pyons B Pocii BnaB Ha 20% — 3 61 py0.
3a nonap o 75 py6. HactymHuM KpokoM Moxe OyTH TMajiHHS IiH Ha MPOAYK-
I[1}0 arpOMPOMHCIIOBOTO KOMILJIEKCY.

binbmicte kpain cBiTY nepeOyBarOTh B CTaHl €KOHOMIYHOI kpu3u. Ekc-
MOPT Ta IMIOPT BUCOKOTEXHOJOTTYHOI MPOAYKLIi 3MeHIyeThesl. Hanpukian, B
kpainax €C He BHcTayae JiKiB 111 O0POTHOU € MaHJIEMI€I0, MPUYUHOIO € Te, 0
yacTUHU iX BUpoOsunch y Kutai. [Ipo HeZ0CKOHANMICTh €KCIIOPTHOTO MOTEHIII-
aly CBIAYMTH 1 CTPYKTypa 30BHINIHBOI TOPTiBII YKpaiHU 1, B Mepiry 4epry, ii
excropty [8,9].

Cnipn 3a3Haunty, mwe y 2016 pori MEPT BU3HauuB MOXIIMBICTH Y KpaiHU
KOHKypyBaTH 3 Kutaem mozo ekcriopry B kpainu €C Ta po3MmUpeHHs TOPTiBIIL 3
Kuraem.

Ha miacraBi aHamily, sSIKUi NMPOBEJEHO aBTOpaMu YKpaiHa Mae€ KiJIbKa
KOHKYPEHTHUX MO3MUIIN, SIKI Jal0Th YKPaiHCHKIM MPOMMCIIOBOCTI JI€AKl KOHKY-
PEHTHI TiepeBaru HaBiTh nepea Kutaem (tadu. 3) [10 - 12]:

nepuia KOHKypeHmHua nepesaza — oeuteda poooua cuna. Huzpki 3apo0ITKH
KUTalLIB 3aMuIImInca B MuHysomy. 3 nmouatky 2000-x 3apruatu y Kurato 3po-
ciu OUThII HIXK Yy 4 pa3u, a B YKpaiHi BapTiCTh poO0OYOI CHIIM 3HAYHO 3MEHIIIH-
nack 13 2014 p. Cepenns micsiuHa 3apo0OiTHA IJIaTa y KUTAHChKUX MICTax BiKe
O0m3bko 1 THC. momapiB, a B Ykpaini 10 000 rpH.;

opyea KOHKYypenmHa nepegaza — nompeba Kumaro 6 ciibcbko20cnooapco-

Kiti npooykyii. Hacenennst Kuraro npomoBxye 3pocTaTi, 3a OCTaHHI 7 POKIB BO-
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HO 301mbIIMIocs Maixke Ha 50 miuH. BoHo motpelye, sk MiHIMYM, TIPOAYKTIB
xapuyBaHHs. TyT B YKpaiHu BiIKPUBAIOTHCS MOXKJIMBOCTI 3 i1 arpapHUM CEKTO-
pOM, IO IIBUIKO po3BHBaeThbcsa. Kurtaii 3amikaBieHuil B yKpaiHCHKUX MPOTYK-
Tax. YKpaiHChKI KOMIMaHii, 1o mpounuu ceptudikamito €C, 31aTHI HaaaTh
MIPOYKTH HEOOX1THOT SIKOCTI;

mpems KOHKYpeHmHA nepesaza — YKpaiHa 6xooumsv 00 cmpameiuHux
naanie Kumaro. Kutail He )KMB€ KOPOTKOCTPOKOBHMM NEPCHEKTUBAMU. Y HUX
TpaJuLIAHO MPUCYTHE CTpATETriYHE MUCIECHHS B JepXKaBHOMY IUIaHyBaHHI. 10-
30 pokiB Bigpomxenns [LloBkoBoro nuisixy — 1e ijiess Kpaidu, 1o 4iTKO apTHKY-
JIO€ThCA. YKpaiHa 3HaX0IUThbcd Ha 1M Aopo3i. Kutaiickke KepiBHUUTBO CIipa-
BEJUIMBO BBAXKA€, 1110 HABITh TUIBKM Y€pe3 L€ MU MOKEMO CTAHOBUTH JJISI HUX
1HTEpEC;

yemeepma nepesaza — HasaeHicmsb 6 Yxpaini 3BT 3 €C. Tak sk Kuraii
BBAXKAETHCSI HAUBAXKIIMBIIIUM MMOCTAaYaJIbHUKOM TOBapiB B €C, ToMmy iX Mmianpu-
€MCTBA MaIOTh IJIaH MEPEHECTH YAaCTKy BUPOOHHULITB, HAIIPUKJIIAM, 10 YKpaiHu Ta
TH CaMUM JUBEpPCU(DIKYBATH PU3MKH 1 3HUKEHHS IMIIOPTHUX MUT 3aBAsku 3BT 3
€Bpomnoio;

n’ama nepesaza — cmitika nozuyis Yxkpainu wooo cnienpayi iz €C. Sxuio
iH 3BT YkpaiHu Tex MOoYHyTh HOPMAJIbHO IpalfoBaTH, TO maHciB y Kutato
Ha TIPOCYBAHHS CBOET MPOJIYKIIIT B 1HIIN TOYKH CBITY TaKOXK 301IbIIYIOTHCS.

B curyaiii yactkoBoi 1305111 Kuraro y moromy 2020 (ocepenok manpe-
Mii) Ykpaina moske 3aiiusaTu Himry Kuraro sik ekcrioptepa 1o kpain €C. Tak, Ha-
NpUKJIaA, Y KpaiHu €Bpornu BUHUKIA MpobiieMa 100 BIACYTHOCTI (hapmaries-
TUYHOI MPOAYKIIii, TOMY 10 CKiaa0Bi BupoOisummcs y Kurai. Kurait y Oepesni
po3MoYaB BUPOOHHUIITBO, ajie HOro ekcnopT He pocsr piBHs 2019 p.

VYkpaiHa Mae MOXKJIMBOCTI JJIsl BUXOy Ha €BPOINENUCHKI pUHKH, Y TOMY Y-
CJIi, IUISIXOM BUTHCHEHHS BUPOOHUKIB 13 1HIIMX KpaiH, 110 HE BIAHOCITHCS 0
€C, BHacniok mnpedepeHIlii, siKi HaarThCs 3TiHO YTOIU MPO acollialiio 3
€C. Kpim Toprosenbaux npedepeniiiii, YkpaiHa Mae BUT1IHE Teorpadiune po3s-
TallyBaHHS, 10 Ja€ MOXJIMBICTh CKOPOTUTHU JIOTICTUYHI BUTPATH Y MOPIBHSHHI 3

a31aTChKUMHU KpaiHaMHU, sIK1 Hapasl € «CBITOBOIO (hadpukoro». BHacmigok 11p0ro
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MBUIIYETHCS IHTEPEC 3aKOPJOHHUX 1HBECTOPIB I0JI0 1HBECTYBaHHS /0 YKpai-

HCBKOT MPOMMCIIOBOCTI, HE3Ba)Kar0UM Ha OOMOBI JIi Ha CXO/1 Ta MpOBaJIeHy 00-

poTBOy 3 Kopymili€ro. BusBieHnHs rpymn ToBapis, Aki iMnoptyoThcs 10 €C 3 1H-

KX KpaiH, Ta SIKI MOXYTb BUPOOJIATHCS HAa TEpUTOpli YKpaiHW, Ja€ MOKIU-

BiCTh C(hOpMyBaTH MPOMO3HUIIIT JJIsI IHBECTOPIB.

Tabnuys 3

KonkypentHi nepeBaru Ykpainu 11070 Toprisii 3 Kutaem

Ta oma”yBaHHs puHKiB €C

KonkypenrtHa nepepara

3MmicT

JlemeBa poboua cuia

Hus3vki 3apobimku kumauyie 3a1umunucs 6 Munyiomy. 3 noda-
TKy 2000-x 3aprutatu y Kutaro 3pocnu Oinbin HiX y 4 pasu, a B
VYkpaini BapTicTh poOOYOi CHIM 3HAYHO 3MEHIIWIACH 13
2014 pp. Cepennst MicsigHa 3apo0iTHA TUTaTa y KATAWCHKHUX Mic-
Tax Bxke 01m3bko 1 Trc. monapiB. B Ykpaini 10000 rpH.

[Totpeba Kutato B
npoaykuii AIIK

Hacenennss Kumato npooosocye 3pocmamu ma nompebye. 3a
OCTaHHI 7 pOKiB BOHO 30imbImiocs Maike Ha 50 MuH, TOOTO
OinpIIe, HIXK Ha po3Mip cydacHoi Ykpainu. Bono motpedye, sik
MiHIMYM, IPOJYKTiB XapuyBaHHs. TyT B YKpaiHU BiAKpUBAIOTh-
Csl MOKJIMBOCTI 3 i1 arpapHUM CEKTOpPOM, 1[0 HIBHJIKO pPO3BUBA-
€Tbcs. bbbl Toro, KuTalicbkuii CroXuBay 3apa3 BUMarae mpo-
JYKTIB XapuyBaHHs OUIbII BUCOKOI'O PiBHS, HIX OTOBA HaJlaTH
MiclieBa IPOMUCIIOBICTh

VYkpaiHa BXOJIUTH B
CTpaTeriuHi NpiOpUTETH
Kwuraro

Kumaui ne orcuse kopomxocmpoxosumu nepcnekmusamu. Y HUX
TPaJUILIMHO MPHUCYTHE CTpaTeriuyHe MUCIECHHS B JIEpKaBHOMY
wianyBaHHl. 10-30 pokiB Binpomxenns lloBkoBoro mnuisixy —
VYkpaina

ne imges KpaiHh, WO YITKO

3HaXOAUTHCI Ha IIH

APTUKYITIOETHCSL.

nopo3i. Kuralicbkke  KepiBHMIITBO
CTpaBeNTNBO BBAKAE, IO HABITh TUIBKH Yepe3 1€ MU MOXEMO

CTaHOBUTH AJIA HUX iHTCpCC.

HasBHaicth B Ykpaini 3BT
13 €C

Kumaii — navieasxchusivuii nocmavanvhux mosapie 6 €C.
[TlinnpuemcTBa Kurtaro MawTh T[IaH TEPEHECTH YaCTKy
BUpoOHUITB. Ski Hamineni Ha €C 1o VYkpainum Ta
nuBepcudikyBaT pu3uKu. | ganmi ekcrnopTyBaTH IO MPOIYKIIIIO
B €C. ExoHOMIs oueBUIHA

Criika no3uuis Ykpainu
oo cmisnparti i3 €C

Axwo 1ami 3BT VYkpaiHu meoic nounyms  HOpMATbHO

npayroeéamu, TO MmaHciB y Kwutaio Ha mnpocyBaHHA CBOE€]

MPOYKIIII B 1HILII TOYKH CBITY TaKOX 30UIBIIYIOTHCS.
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Cria BU3HAYUTH TPIOPUTETU eKCHOPTY YKpainu no €C, s uboro HeoO-
X1JTHO TIPOaHAJI3yBaTH NMOTPEOH KpaiH 1 MoxuBoOCcTI Ykpainu [3, 4]. [Ipu upo-
My, CIIiJ 3a3HAYMTH, 110 TepIIi Mo3ullii 3a oocsramu iMnopty 10 €C 3aiiMaoTh
BHCOKOTEXHOJIOT1YHI TOBapu ab0 TOBapH, SIKI € KOPUCHUMHU KONajiuHamu abo
IPOIYKTaMU iX epepoOKu:

1. [TanuBa MiHepanbHi; HadTa 1 MPOAYKTH ii IEPETOHKHU; OITYMIHO3HI pe-
YOBUHU; BOCKHA MIHEPaJIbHI.

2. EnexTpuuHi MamuHu, 0OJIaJIHAHHA Ta X YaCTHHHM; amaparypa Jyisl 3a-
nucy abo BIATBOPEHHS 3BYKY; TeJlEBi3iiiHA anaparypa JJis 3alucy Ta BIITBOPEH-
Hs1 300paKeHHS 1 3BYKY, 1X YACTUHU Ta MPUIAIJISL.

3. Ko, mammnau, o0aHaHHs 1 MEXaHI9H1 IPUCTPOT; 1X YaCTHHM.

4. 3aco0u Ha3eMHOr0 TPAHCHOPTY, KPIM 3aTI3HUYHOTO a00 TpaMBanWHOTO
PYXOMOTO CKJIafy, iX YaCTUHU Ta 0OJa HAHHS.

5. Ilepnu mpuponHi abo KyJbTUBOBAHI, JOPOrOI[iHHE a00 HAaIiBAOPOTO-
[[IHHE KaMiHHs, JOPOTOIlIHHI METalu, METalH, TJIaKOBaHl JOPOTOI[IHHUMU Me-
Tajgamu, Ta BUPOOU 3 HUX; OKYTEpisi; MOHETH.

6. ®apMalieBTHYHA TTPOTYKITis.

7. llpunagu ta anapatu onTu4Hi, oTorpadiyHi, KiHeMarorpadiuHi, KOH-
TPOJIbHI, BUMIPIOBAJIbHI, MEIMYHI a00 XIpYpriuHi; iX YACTUHU Ta IpUIAIIs.

8. OpraniuHi XiMI4H1 CIIOJIYKH.

3 mepeniueHrX BOCBMHU TPyl TOBapiB YKpaiHChbKa MPOMMCIIOBICTb MOXE
IIBUJIKO OCBOITH JIMIIIC Ti, Kl BIIHOCSTBCSA JO JIETKOI IMPOMHUCIOBOCTI Ta Ma€
JeSKUI MOTEHIIall 1010 TOBAaPiB MAIIMHOOYIBHUX IPYyI (32 YMOBH JIy>K€ 3Hau-
HUX 1HBECTHIIi), (hapMarieBTUYHa MPOIYKIligd. /[0 OCHOBHUX TOBapHHX KaTero-
piii ykpaiHcekoro ekcriopty B €C Hanexartb: yopHi Metanu (19,5% y excnopri
no €C); enexkTpu4Hi MamuHU 1 yctatkyBaHHs (12,2%); pyau, nuiakk Ta 307a
(9,3%); 3epHOBI KynbTypH (8,8%); HACIHHS Ta TJIOAU OJIMHUX pociuH (5,5%);
JiepeBUHA 1 BUpOOU 3 aepeBuHu (5,5%); ®upu Ta 011 TBAPUHHOTO a00 POCIIHH-
HOTO TIox0 KeHHS (5,3%). ¥V immopTi 3 €C 10 YKpainu JOMIHYIOTh TaKi TOBapHi
KaTeropii: KOTJIM, MalllMHU, anapatu 1 MexaHiyHi npuctpoi (14,4% y iMnopTi 3
€C); enepreTnuHi marepiaiu; HadTa Ta mpoAykTH ii neperonku (13,2%); Haze-
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MHI TpaHCIOpTHI 3acobu (9,3%); enekTpuyHi MamuHu 1 ycratkyBaHHs (7,9%);
MoJIIMEpPHI MaTtepiaiu, miactmacu (6,2%).

s moOy10BY KOPESIIHHOT MOIEI MPOTHO3HOI OIIIHKK 3aJIE)KHOCT1 00-
CSTIB €KCITOPTY BUCOKOTEXHONIOTTYHOI TpoayKItii (Y) BiJl HU3KH PETiOHATBHUX
YUHHUKIB TPOIMOHYETHCS PO3paxyBaTH Ta BU3HAUWUTU B3a€EMO3B 30K OOCATIB
EKCIIOPTY BHUCOKOTEXHOJIOTIYHOI MpoAyKuii 3 HacTymHUMH (aktopamu: X1 —
00cCsT BUITYCKY 1HHOBAIIMHOI MPOAYKI(i B pEerioHl; X2 — BUTPATH Ha HayKy Ta
pO3pOOKH B perioHi; X3 — KUIbKICTh HayKOBIIIB B perioHl; X4 — 00csr eKcrnopTy

1HHOBAIIAHOT IPOYKIIIi 3 pETiOHY.
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2.4. IlpumeHeHHEe METOMOB KJACTEPHOr0 M (PPaKTAJIBLHOI0 aHAIU3A
AJIs1 MCCJIed0BaHMsl JUHAMUKH HHIAUKATOPOB (PMHAHCOBOI 0e30MACHOCTH

(l)OHIlOBBIX PBIHKOB

CoBpeMEHHBIN ATal pa3BUTUS SKOHOMHUKH XapaKTEPU3YyeTCsl NEPMaHEHT-
HO TMOBTOPSIOIUMUCS (DMHAHCOBBIMU KPU3MCAMH, YTO MPUBOAMUT K ITOBBIIIECH-
HOMY BHUMAaHHIO K npobieme TpaHcpopMalu cucteM obecrieueHus (puHaHCO-
BOo Oe3omacHOCTU. ba30BbIM MEXaHHW3MOM TaKUX CHUCTEM, BO MHOI'OM OIpeje-
JSIOIMM KAadeCTBO YIIPABICHYECKHUX PEIIEHUM, SBISACTCS MEXaHU3M IPEIAHK-
TUBHOM aHanuTuku. llocnenHuil HampaBiaeH Ha (OpMHPOBAHME KauECTBEHHBIX
IIPOTHO30B BIIMSIHUS PUCKOB, YIPO3, «IIOKOBY Ha JUHAMHUKY ()MHAHCOBBIX UHIU-
KaTOPOB VISl Pa3jIMYHbIX TOPU30HTOB YIIPEKICHNUS, O3BOJIAIOIINX OLIEHUTH I10-
CJIEJICTBHSI X BO3/IEMCTBUS U IPOBECTH ONTUMH3ALUIO TAPAMETPOB YIIPABICHUS
(uHAHCOBOM 0€30MaCHOCTHIO, KOTOPask JA€T BO3MOXKHOCTb «YyJEpKaThy Lieje-
BbI€ MHJIUKATOPBI (PUHAHCOBOM O€30MaCHOCTH B 3aJJaHHOM JIMAIa30HE B CpEeHE-
Y TONTOCPOYHOU MEPCIIEKTUBE.

HeoOxoaumo cka3aTh, 4YTO B YCJIOBHUSIX YCWIECHHS COIMAIbHO-
HKOHOMUYECKOM MHTErpaiuu, riodaan3anuy, HaKOIJIeHUs JucOaJaHCcoB U pe-
30HAHCHOT'O B3aMMOJEMCTBUS KPU3UCHBIX MPOLECCOB, POCTa CHCTEMHOI'O PUCKa,
IpyU MPOCKTUPOBAHUM MEXaHM3Ma MNPEAUKTUBHOW AaHAIUTUKU Bce OoJbliiee
BHUMAaHME YJEISAETCS aHAIU3y BIUSHUS «IIOKOBY». [lox mocnegHMMU nNOHUMAET-
Csl Upe3BbIYAHbIE pa3ipaXuTesu ((pakTophl), CO3AIOIIME YCIOBUS ISl PE3KOTO
U3MEHEHUs YCIIOBUHM (YHKIIMOHUPOBAHMS (PMHAHCOBBIX CHCTEM, YTO MPUBOIUT
K UX aectabunmu3auuu. MHbIMU CIIOBaMHU, «ILIOKW» MPOBOLUUPYIOT CUTyallUd OT-
Ka3a KOMIIEHCAIIMOHHBIX MEXaHU3MOB U, KaK CIEACTBHE, CUTyalluu notepu Gu-
HAHCOBOU CHCTEMOM XKU3HECTIOCOOHOCTH, (PMHAHCOBBIE KPU3UCHI U KaTaCTPO(PBHI.

«IIloxkm» OKa3bIBAIOT CYIIECTBEHHOE BIUSHUE HA JMHAMHUKY MaKpO3KO-
HOMHUYECKUX MHANKATOPOB KaK Pa3BUTHIX CTPaH, TaK U CTPaH C pa3BUBAIOLLEHCS

PKOHOMHMKOM. B kadecTBe npuMeEpa HCTaTUBHOT'O BJIMAHHA «IIOKOB)»» Ha AWHA-
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MUKY MUHJIMKATOPOB 0€30MaCHOCTU CTPaH C Pa3BUBAIOMICHCA YKOHOMUKON MOK-

HO MPUBECTH JIaHHbIE YKpauHsl (puc. 1).
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MaKpO3KOHOMHUYCCKUX MHANKATOPOB.

Hcemounux: [1]
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JlaHHblE, TpUBEJECHHbIE HA pUC. |, MOKA3bIBAIOT BIUSHHUE BAJIIOTHOIO
«okay 2014-2015 rr., CBA3aHHOTO C JeBajbBalluell TPUBHBI 00JIee YeM B TpHU
paza, Ha JUHAMHUKY MaKpOIKOHOMHUYECKUX HMHAMKATOPOB. BhicOokas KypcoBas
AIIACTUYHOCTH MPHUBEJIa K CHUKEHUIO YPOBHS JIEHEKHO-KPEAUTHON O€30MacHO-
CTH W CTaja OJHOW M3 MPUYHMH PE3KOro pocTa 0a30BOTO MHIEKCAa WHOISAINU C
100,1% B 2013 1. 1o 122, 8% u 134,7% B 2014-2015 rr. cooTBETCTBEeHHO. Mak-
POIKOHOMUYECKAs] HECTAOMIHPHOCTh YCHIIAIIA YTPO3bl B cpepe MHBECTUIIMOHHOM
U JOJITOBOM Oe30macHOCTU. Tak, OTTOK MPSIMBIX MHOCTPAHHBIX WHBECTHIIMMA
Tosibko B 2014 1. coctaBuin 6onee 4 mupa. USD. Kpusucusie nporeccsl B Gu-
HaHCOBOM cepe MOCIYKUIU TOTYKOM K Pa3BUTHUIO KPU3HCA B PEAIbHOM CEKTO-
p€ PKOHOMHKHU. B 4acTHOCTH, MHJIEKC MPOMBIIIJIEHHOTO MPOU3BOJICTBA yNal JI0
82,8% B 2014 1. u B Hacrosee BpeMs ¢asza craja erie He 3aBepllieHa: 3Haue-
HUE ATOro nokaszaresa Ha koHen 2020 r. cocraBuiio 91,6%. YXymaiieHue cocTo-
SHUSI KOPIIOPATUBHOT'O CEKTOPA SKOHOMUKH MPHUBEJO K YCHICHHUIO COLMAIBHOM
HaIpsHKEHHOCTH. B wacTHOCTH, MHJEKC peasibHOM 3apaboTHOM muiatel B 2015 T.
coctaui 104,3% npu unnekce uHpassuuu 147,3%. C TeueHneM BpeMEHU CUTY-
anus yxyamaercs: Ha Hadayno 2020 T. HAaKOMHUTENbHBIM WHIACKC MHQISAIUA CO-
craBun okosio 300% mpu WHACKCE peanbHOM 3apabOTHOM IIaThl, PABHOM
153,1%.

B xauectBe mpumepa BIUSHUS «ITIOKOB» HA TMHAMHUKY WHJIUKATOPOB 0€3-
OMAaCHOCTH CTPaH C Pa3BUTOM SKOHOMHKOM MOYXHO ITPUBECTH MIIOTEYHBIN KpH-
3uc 2008 r. B CIIIA, KOTOPBIN MOCTYKUJT TyCKOBBIM MEXaHU3MOM I KpU3HUCa
JMKBUIHOCTU B 0AHKOBCKOM cucteMe U (popMUPOBaHUS I100aTBHOTO SKOHOMHU-
YeCKOro Kpusuca. Ero nposiBiieHUs1 COCTOAT B oTpuuareabHor nuHamuke BBII,
PE3KOM CHIDKEHMH O00beMa MHPOBOM TOPTOBIIM, JOXOJOB M YXYAIICHUU Kaye-
CTBa JKW3HH OOJIBINIEH YaCTH HACEJICHUS, PE3KOM POCTe YpOBHs Oe3paboTuiibl. B
yacTHOCTH, ToJibko B CIIJA ypoBens Oe3padotuisl B 2009-2010 rr. BbIpoC B
2,5 paza B cpaBuenuu ¢ 2008 r. (puc. 2).

BaxxHO mOMUEpKHYTH, UTO «IIOKW» UMEIOT MHOTOOOpPa3HYI0 MPHUPOAY U
MOTYT KJIaCCU(UIIUPOBATHCS MO Pa3IUYHBIM Kputepusim. Hanpumep, BbIACISAIOT

TCXHOJIOTHYCCKUEC «IIOKHN)», ITOJIUTHYCCKUEC U HH(i)OpMaI_II/IOHHBIe «IOKHN», «IIO0-
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KH» CIIPOca M MPEIJIOKEHUS; HEMPOTHO3UpPYEeMbIe M ¢a00 MPOTHO3HPYEMbIe
«IIOKHY»; JIOKAJBHBIC U TJI00ATBHBIC «IIOKH»; BHCITHHE ¥ BHYTPCHHUE ILIOKHY;
KpaTKO-, CPEAHE- M JOJITOCPOYHBIC IIOKWY; WHINBHIYAIbHbIC 1 MHOTOMEPHBIC
«IIOKHMY»; CTaTHYCCKUE W JUHAMHUYCCKUE «IIOoKu» U T.a. [3-4]. Tem He meHee,
KaK MOKa3bIBAIOT UCCIICIOBAHMS [5-7], JOMUHAHTHBIMU B YCIOBHSX POCTa YPOB-
Hsl JIOJITOBOM Harpy3KH CTpaH C Pa3BUTON YKOHOMHUKH, B YaCTHOCTH cTtpaH EC,
HeCcOATaHCUPOBAHHOCTH (PUCKATBLHOW CHUCTEMBI, COKPAICHHS CTa0MIH3aIlhOH-
HBIX PE3EPBOB U T.HI., OCTAIOTCS «IIOKW» (PMHAHCOBOW 0€30MacHOCTH, YTO 00Y-

CJIOBHJIO BBI60p OCHOBHOI'O aKIICHTA 3TOI'0 HCCIICA0OBAaHM .
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Puc. 2. Yposens 6e3padotuirs B CIIA (%), 2007-2019 rr.

Hcemounux: [2]

01.01.08

Crnenyet ckaszaTh, 4TO cucTemMa (PUHAHCOBOW 0€30MACHOCTH MaKpOYpPOBHS
SIBJISICTCSL CJIOKHOM JMHAMHYECKOM CHCTEMOM, BKIIIOUAIOIICH TaKue IT0JCHCTE-
MBI, Kak (uHaHcOoBass 0e30macHOCTb (HOHIOBOTO pbIHKA, UHQISIMOHHAS 0€3-
OITaCHOCTh, BAJIFOTHAsI OC30MaCHOCTh, OFOJKEeTHAs 0€30IMacHOCTh, J0JIroBas 0e3-
OITACHOCTh, MHBECTUIIMOHHASI OC30MaCHOCTh, OE30IaCHOCTh OAHKOBCKOM CHCTE-
MBI, 0€301MaCHOCTh PhIHKA CTPaxoBbIX yciuyT [8]. Kak moka3ano B [9], B kauecTBe
OJIHOM W3 HamboJiee «YySI3BUMBIX» MOACUCTEM (PUHAHCOBOM OE30MAaCHOCTH Ha
CETOJIHSIITHUN MOMEHT sIBJIsieTCs (hMHAHCOBask 6€30macHOCTh (POHIOBOTO PHIHKA,
KOTOPBI CTAaHOBUTCS OJHUM M3 MEPBOOYEPEIHBIX MO 3HAYMMOCTU KAHAJIOB TI€-
pelayu BHEIIHMX CTpeccoB/3apaxeHuid. [I[puopuTeTHOCTh MOHUTOPUHTA ATOTO
KaHaja MPUBOJIUT K HEOOXOJAMMOCTH Pa3pabOTKH MOJCICH aHaln3a JTUHAMHUKH
MHJUKATOPOB (PMHAHCOBOM 0€301acHOCTH (POHAOBBIX PHIHKOB.

TeopeTndeckne acleKThl aHAIM3a JUHAMUKH WHIMKATOPOB (PMHAHCOBOM

Oe3omacHoOCTH (i)OH,Z[OBBIX PBIHKOB HCCIICAOBAJIMCHL B pa60Tax TaKHUX aBTOPOB,
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kak P. Axwmeros, /. Jlanockuii, U. bnaryn, JI. IletpoB u ap. [10-13]. Ilpu-
KJIQJIHbIE aCMEKThl MOJICIMPOBAHUS YCTOMYMBOCTU (PUHAHCOBBIX PHIHKOB JOCTa-
TOYHO IIMPOKO OTPAXKEHBI B HAYYHON SIKOHOMHYECKOW JIUTEPAType U, B YACTHO-
ctH, B padorax M. I[Ipynckoro, 1. Hekpacosoii [14-15]. Otmeuast 6e3yciioBHYIO
3¢ (HEeKTUBHOCTH MpEAJiaraéMbIX aBTOPAaMHU IOAXO0JI0B, HEOOXOIUMO 3aMETHUTh,
4yTO B paborax ciaabo 3aTpPOHYThl BOIPOCHI HUCCIIEIOBAHUS MPOCTPAHCTBEHHBIX
aCTEeKTOB YCTOWYMBOCTU (DOHIIOBBIX PHIHKOB, OMPECICHUs Haubosee «ys3BU-
MOTO» JJIsl «IIOKOB» (hOHA0BOM 0€3011aCHOCTU MPOCTPAHCTBEHHOTO KaHaa.

B pabote mpennararorcs MoJeiIM aHaiu3a JUHAMUKUA MHIUKATOPOB (u-
HAHCOBOI 0e€30macHOCTH (POHJOBOrO PpPHIHKA, KOTOPbIE HAa OCHOBE METOJIOB
(GpaKkTaJIbHOTO U KJIACTEPHOTO aHAJIN3a, MO3BOJISIOT MOBBICUTH 00OCHOBAHHOCTD
OLICHKM BO3MOXHOCTH HWH(DUIIMPOBAHUS KPHU3UCOM CO CTOPOHBI CTpaH-
NAPTHEPOB WJIM CTpaH, BXOIAIIMX B CXOJHBIM II0 IOKA3aTENsIM COLUAJIBHO-
PKOHOMHUYECKOTO pa3BUTHUs KiacTep. B wuccienoBanuu chopmyinpoBaHbl H
IIPOBEPSUINCH CIEAYIOIINE TUIIOTE3BI:

T'unomesa 1. naukatopbl (pUHAHCOBOM 0€30MAaCHOCTU (POHIIOBBIX PbIH-
KOB MaKpOPETHOHOB XapaKTEPU3YIOTCs CYIIECTBEHHBIM YpOBHEM AupQepeHn-
alMy 10 CTENEHH YS3BUMOCTH K BO3JEHCTBUIO «IIOKOB». MOHUTOPHUHI YPOBHS
Takou AuddepeHuuanum U ee CTpPYKTYpPHOU JUHAMUKHA CIIOCOOCTBYET MOBbIIIE-
HUIO 000CHOBAaHHOCTH OLIEHKH BEPOSITHOCTU MH(MULMPOBAHUS KPU3HUCOM CO CTO-
POHBI CTPAH-TIAPTHEPOB.

T'unomesa 2. «llloku» 001a7aI0T HE TOJBKO PA3HOW CUJION BIIHMSHUS B
IIPOCTPAHCTBEHHOM AaCIIEKTE, HO U aCHHXPOHHBI BO BPEMEHH, YTO J1a€T BO3MOXK-
HOCTb C(hOPMUPOBATH MPEBEHTUBHYIO CTPATETHUIO CMATYEHUS UX BO3/IEHCTBUSI.

B cooTBercTBHE C BBIABUHYTHIMH B pabOTe TUIIOTE3aMU HCCIIECTOBAHUE
IPOBOJMIIOCH T10 CJIEIYIOLIIUM OCHOBHBIM 3TaIlaM:

Oran 1. ®opmupoBaHre CUCTEMbI HHAMKATOPOB (PMHAHCOBOM O€30MacHO-
CTH (POHJIOBBIX PHIHKOB.

Otan 2. @pakTanbHbId aHATU3 BPEMEHHBIX PSAIOB MHAUKATOPOB (PUHAH-

COBOM 0€30ITaCHOCTH.
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Ortan 3. I'pynnupoBka (HOHAOBBIX PHIHKOB MO YPOBHIO YCTOWYHMBOCTH B

Pa3JIUYHBIC IICPUOALI BOJIATUIBHOCTH.

Huxe paccmaTpuBaroTes pe3yIbTaThl Peai3allii KaXI0r0 U3 TAIOB.

Ha IICPBOM ITaAlIC ObL1a C(l)OpMHpOBaHa CUCTEMA MHAHUKATOPOB TUHAMHUKHU

¢uHAHCOBOM Oe30macHOCTH (DOHIOBBIX PHIHKOB. B KauecTBe MCXOIHBIX JTaHHBIX

HCIIOJIBb30BaJIaCh CTATUCTHUYCCKAA I/IH(l)OpMaHI/I}I O 3HAYCHUAX (1)OHI[OBI>IX HHACK-

coB ctpaH G-20 3a mepuon ¢ ssaBaps 2014 mo urons 2019 roxa (o mepuoaa Bo-

JATUIBHOCTH (DOHIOBBIX PHIHKOB, CBSI3aHHOTO ¢ «1okom» COVID-19) [16].

Ha BTOpOoM »sTame mpoBefeH (pakTaibHbI aHAIW3 BPEMEHHBIX PSIOB

bOoHIOBBIX UHIECKCOB. Pe3ynbTaThl pacuera mokasarens Xepcra st (OHAOBBIX

HHACKCOB MAKPOCUCTCM IIPHUBCICHEI B Tabi. 1.

Tabnuya 1
3HaueHMS ToKazaTens XepcTa
Crpana rexe ITokazarens Xepcta
01.2015|01.2016|01.2017|01.2018|01.2019|01.06.2019
Australia ASX 0,684 0,873 (0,856 (0,880 |0,884 0,881
Argentina S&P Merval 0,839 (0,845 (0,849 |0,871 0,883 |0,847
Brazil Bovespa 0,829 (0,831 |0,812 |0,864 |0,878 |0,880
Great Britain | FTSE 100 0,778 0,807 (0,856 (0,851 (0,871 0,872
EU Euro Stoxx 50 0,772 10,845 0,848 |0,825 |0,825 |0,815
India BSE Sensex 30 0,851 |0,845 |0,812 |0,832 |0,874 |0,881
Indonesia JKSE 0,826 0,857 (0,816 (0,850 |0,872 0,879
Italy FTSE MIB 0,822 (0,843 |0,857 |0,855 0,844 |0,839
S&P/TSX
Canada Composite 0,821 0,846 (0,845 (0,839 |0,853 0,878
China SSE Composite 0,975 (0,899 |0,875 |0,876 |0,858 |0,849
Mexico S&P/BMV IPC 0,840 0,819 (0,814 (0,864 |0,873 0,875
Germany DAX 0,744 0,857 (0,826 |0,849 |0,874 0,874
South Africa |FTSE/JSE 0,828 |0,806 |0,801 |0,797 0,857 |0,860
South Korea |KOSPI 0,830 0,788 (0,754 (0,851 |0,879 0,875
Russia MOEX 0,751 0,849 (0,877 (0,886 |0,886 0,884
Saudi Arabia | Tadawul 0,824 |0,797 |0,881 |0,884 |0,876 |0,877
USA Dow Jones 1A 0,812 0,842 (0,804 (0,866 |0,876 0,890
Turkey BIST 100 0,837 (0,829 |0,807 |0,848 |0,875 |0,879
France CAC 40 0,792 (0,859 |0,849 (0,835 |0,870 |0,873
Japan Nikkei 225 0,813 0,868 (0,851 0,823 |0,862 0,867

Hcmoynux: PazpaboTaHo aBTOpaMu
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Kak BugHo u3 Tabn. 1, pe3ynabrarsl MOJAEIUPOBAHUS MO3BOJISIOT CHIENIATh
BBIBOJI O JIOCTaTOYHO BBICOKOM YPOBHE YCTOMYHMBOCTH (DOH/IOBBIX PHIHKOB aHa-
T3upyeMbix cTpad. [lockonabky dpakTanbHas pa3MEepHOCTh CBS3aHA C KOJIMYE-
CTBOM (DaKTOPOB, BIMSIONIMX HA JAUHAMHUKY CHUCTEMBI, TO MO pe3yJibTaTaM aHa-
JIM3a MOYKHO CHENATh BBIBOJI, YTO CYILIECTBYET «IAPO» — YCTOMYMBAs rpymIia
byHIaMEHTAIBHBIX (PAKTOPOB, «IBUTAIOLIUX» CUCTEMY B OJHOM HAlpaBJICHUH,
Y BJIMSHHUE «IIOKOB» IS MUCCIEIYEMOTrO MEPHOJIA BPEMEHU HE SIBIISIETCS CYIIIE-
CTBEHHBIM.

Ha tperbeM 3Tarne ¢ momoIpi0 METO/I0B KIACTEPHOTO aHalIM3a ObLIU pas-
paboTaHbl MOJICJIM TPYNIIUPOBKHU CTPAH MO YPOBHIO YCTOMYMBOCTU (PMHAHCOBBIX
pBIHKOB. JleHaporpaMmMa KiacCHU(pUKAIMU, MMOTYyYEHHAas C MOMOIIbIO OJHOTO W3
MEPAPXUUYECKUX arJIOMEPATUBHBIX METOJIOB KJIIACTEPHOIO aHAIN3a — MeToAa Y O-
pIa, npuBelcHa Ha puc. 3.

Tree Diagram for 20 Cases

Ward"s method

Eudidean distances

oo
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Linkage Digance
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Puc. 3. lenaporpamma kiaccudukanuu

Hcmounux: PazpaboTaHo aBTopaMu

CocTaB KJIacTE€pOB, HAMIECHHBINA C MOMOIIBI0 METOAa «K-CpeaHHX», Ipe-

CTaBJICH B Ta0JI. 2.
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Tabnuya 2

Pe3ynbpTarhl rpynnupoBKY MaKpOPETHOHOB 10 AaHHBIM 2015-2019 rr.

AOcooTHAs yCTOWYHUBOCTD

HopMmanbnast ycTOM4MBOCTD

Y 10BIETBOPUTEIIBHBIN
YPOBEHb YCTOMUMBOCTH

Brazil, Great Britain, India,
Indonesia, Canada, Mexico,
Germany, South Korea,
Russia, USA, Turkey, France,
Japan

Australia, Argentina, Saudi
Arabia

China, EU, Italy, South Africa

Hcmounuk: Pazpabotano aBTopamu

Takum oOpazoM, (OHIOBBIE PBHIHKM OCHOBHBIX TOPrOBBIX MapTHEPOB

YKpauHsbl, TakuX Kak cTpaHbl EBpocoro3a u Kuran, xapakTepusyroTcs HU3KAM

YPOBHEM YCTOI>'I‘II/IBOCTH. B 10 *xe BpEMA A0CTATOYHO BBICOKHUI YPOBCHb YCTOﬁ-

YUBOCTH XapaKTCPCH AJIA CI)OHI[OBBIX PBIHKOB TaKHNX Pa3BUBAIOIIUXCS CTPAH, KaK

Poccus, bpasunus, Uunusa, Bxomsamux B rpynmy BRICS, u Takux pa3BUTBIX

ctpaH, kak CIIA, Benukobputanus, Kanaga, I'epmanus, @panius, SAnonus.

Jnsa onenku BausHUS «mmoka» COVID-19 Obuta pazpaboTana aHajaormd-

Has TpynnupoBka Ha HaHHbIX 2015-2020 rr., 0XBaThIBAIOIIMX HAYAJIO0 MAaHAEMUN

(Tabm. 3).
Tabnuya 3
PacueTtHble 3HaueHus nokazarens Xepcera 3a 2015-2020 rr.
C " ITokazarens Xepcra
Tpana HACKE 1012015 [01.2016 | 01.2017 | 01.2018 | 01.2019] 01.06.2019 | 01.2020
1 2 3 4 5 6 7 8 9
Australia | ASX 0684 | 0873 | 0,856 | 0,880 | 0,884 | 0881 | 0877
Argentina | S&P 0839 | 0845 | 0,849 | 0871 | 0883 | 0847 | 0,889
Merval
Brazil Bovespa | 0,829 | 0,831 | 0,812 | 0,864 | 0,878 | 0880 | 0,884
Great
ariin | ETSE 100 | 0778 | 0807 | 0856 | 0851 | 0871 | 0872 | 0876
EU Euro 0772 | 0845 | 0848 | 0825 | 0825 | 0815 | 0818
Stoxx 50
India BSE 0851 | 0845 | 0,812 | 0,832 | 0874 | 0881 | 0887
Sensex 30
Indonesia | JKSE 0826 | 0857 | 0,816 | 0,850 | 0872 | 0879 | 0886
ltaly FTSE MIB| 0,822 | 0,843 | 0857 | 0855 | 0844 | 0839 | 0,836
Canada | S&P/TSX | g a71 | ga6 | 0845 | 0839 | 0853 | 0878 | 0865
Composite
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Oxonuanue mabiu. 3
1 2 3 4 5 6 7 8 9
China SSE 1 0975 | 0899 | 0,875 | 0876 | 0858 | 0849 | 0847
Composite
Mexico ISPSC‘:P/ BMVI 0840 | 0819 | 0,814 | 0864 | 0873 | 0875 | 0877
Germany |DAX 0744 | 0,857 | 0,826 | 0849 | 0874 | 0874 | 0878
South
Africn crog/jsg | 0828 | 0,806 | 0,801 | 0797 | 0857 | 0860 | 0,856
South 0830 | 0,788 | 0,754 | 0851 | 0879 | 0875 | 0872
Korea KOSPI ! ! ’ ’ : ! !
Russia | MOEX 0751 | 0,849 | 0,877 | 0886 | 0,886 | 0884 | 0876
Saudi 0824 | 0,797 | 0,881 | 0884 | 0876 | 0877 | 0875
Arabia Tadawul
USA Bfw Jones| 1812 | 0842 | 0804 | 0.866 | 0876 | 0890 | 0893
Turkey  |BIST 100 | 0,837 | 0,829 | 0,807 | 0,848 | 0,875 | 0,879 | 0,883
France  |CAC40 | 0792 | 0859 | 0,849 | 0835 | 0870 | 0873 | 0879
Japan Nikkei 225| 0,813 | 0868 | 0851 | 0,823 | 0862 | 0867 | 0,874

Hcmounux: PazpaboTaHo aBTOpamMu

PesynbTaThl Kilaccupukaliu Ha OCHOBE METO/a Yopjia NMPUBEICHBI Ha

puc. 4.

0,4

Tree Diagram for 20 Cases
Ward's method
Euclidean distances
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Hcmounux: PazpaboTaHo aBTopaMu
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Kak BuiHO U3 puc. 4, pe3yJbTaThl TPYNIUPOBKU U3MEHSIOTCA: HA IEHAPO-
IpaMMe BBIJEISIETCS OJHODJIEMEHTHBIN KJIacTep, KOTOPBIA COOTBETCTBYET KO-
Homuke Kuras. I'paduk cpeaHux 3HaueHWN MHIUKATOPOB B KJacTepax, MOJy-
YEHHBIN C TIOMOIIBIO UTEPATHBHOTO METO/A KJIACTEPHOT0 aHaM3a — MeToa «K-

CpEeaHUX», IPUBEJCH Ha PHUC. 5.

Plot of Means for Each Cluster
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Variables —— Cluster 4

0,65

Puc.5. I'paduk cpenHux BeTMUUH

Hcmounuk: PazpaboTtano aBTopamu

Kak BUIHO U3 puC. 5, 3HaUEHHE MTOKA3aTENsA XepCcTa AJIsl BPEMEHHOTO psi-
Ja UHIWMKaTopa (QuHaHCOBOM Oe3zomacHocTH (hoHAOBOro phiHka Kutas nmeer
YCTOWYUBYIO TEHJCHITUIO K CHUKEHHUIO, YTO TOBOPHUT O TMOSIBJICHUU HOBBIX (haK-
TOpPOB BIUSHUS U MX pa3HOHaNpaBlieHHOM XapakTtepe. DOHMOBBIN PBHIHOK CTa-
HOBUTCS 1200 MTPOTHO3ZUPYEMBIM, OJTHAKO SKOHOMUYECKHUMA dYPPEKT «II1oOKay ISt
aHAIM3UPYEMOTO TIEPHOAa HE SBIACTCS SPKO BBIPAKEHHBIM, OXKHMJIAHUS WHBE-
CTOPOB O BO3MOKHOCTH BOCCTAHOBJICHMSI YPOBHS JI€JIOBOM aKTUBHOCTH M CO-
XpaHeHUs! TeHJEHINI POCTa COBOKYITHOTO CIpOca JOCTaTOYHO BBICOKH. Cremy-
€T TaK)K€ OTMETHUTb, YTO CHUKEHHE YCTOMYMBOCTH (PUHAHCOBOTO PBhIHKA O0BsIC-
HSIETCSl HE TOJBKO KPATKOCPOUHBIM «IIIOKOMY», HO M BIUSHHEM IOJITOCPOYHBIX
¢bakTopoB.

CocraB KJ1acTepOB MPUBENICH B Ta0. 4.
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Tabnuya 4
Pe3ynpTarhl rpynnupoOBKH MaKpOPErHOHOB 110 AaHHbIM 2015-2020 rr.
Cpennsis Bricokas BpemenHass | Boicokas nepmaHeHTHas | Beicokas
IepMaHCHTHAA YA3BUMOCTD 110 YA3BUMOCTD K InEpMaHCHTHaA
YA3BUMOCTSH IO OTHOIICHHUIO K AOJITOCPOYHBIM «IIOKaM» | YA3BUMOCTD K
OTHOIIIEHUIO K KpPaTKOCPOYHBIM (cluster 2) KPaTKOCPOYHBIM
KpaTKOCPOYHbIM «HI0KamM» " JOJIT'OCPOYHBIM
«IIOKaM» (cluster 4) «IIOKaM
(cluster 3) (cluster 1)
Argentina, Great Australia, Germany, |Brazil, India, , Indonesia, |China
Britain, EU, Italy, Russia Mexico, South Africa,
Canada, Saudi Arabia, South Korea, USA,
France, Japan Turkey

Hcmounux: PazpaboTaHo aBropaMu

Kak BumHo u3 puc. 5 u t1abn. 4, Haubolsiee MOABEPKEHHBIMU BIIUSHHUIO
«ILIOKOB» B JOJTOCPOYHOH NepcnekTuBe sABISAOTCS (poHaoBbie pbiHku CIIIA u
yactu ctpad BRICS. B kpaTkoCcpoyHOM acrekTe «IIOKW» OKa3bIBAIOT BIIMSHUE,
npexe Bcero, Ha 6e3omacHoCTh (hoHI0BOTO phiHKa ['epmanuu u Poccuu. [pak-
TUYECKU TOT K€ YPOBEHb BOJATUILHOCTH COXPAHSIOT UHIUKATOPHI (PMHAHCOBOM
0e3onacHocT (POHIOBBIX PHIHKOB cTpaH EBpocoro3a B 1enom.

B 3akirouenue cienyeT OTMETUTh, YTO BOJATHIIBHOCTh MHIUKATOPOB 0€3-
OMACHOCTU (DOHIOBBIX PHIHKOB TPAJAUIIMOHHO MCCIEAYETCS B KOHTEKCTE MHUHU-
MHU3aIMU PUCKA UHBECTOpPA U BHIOOpA ONTUMAJIBHOM CTpaTeruu, OCHOBAaHHOM Ha
MaKpOpETHOHAIBHOU JTUBEPCU(DUKAIIMN WHBECTUIIUNA, KaK MEXITYHAPOIHBIX
KOMIMaHUM, TaK U WHIWBUAYAJIbHBIX HWHBECTOPOB. OJHAKO MPOTHO3UPOBAHUE
dbpakTaabHON Pa3MEPHOCTH C IEIBIO0 OMPEAEICHUSI TOUYKHA BXOXKIEHHUS B KPU3UC
U CKOPOCTH PACTIPOCTPAHEHUSI KPUZHCHBIX IPOLIECCOB SIBISETCS JOCTATOYHO
MEPCIEKTUBHBIM W JJII CUCTEM YIIpaBieHUsT (UHAHCOBON 0€30MacCHOCTHIO.
HampaBnenueM nanpHEHIIEro HCCIEIOBaHUS SIBISETCS OINpEAeSiCHUE THIIOB
«ILIOKOBY», OKAa3bIBAIOIIMX JIECTAOMIM3UPYIOIIEE BIMSHUE HA MaKpPOIKOHOMUYE-

CKYIO CTa0MIIBHOCTh CTPaH Pa3HbIX TPYIIII.
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2.5. Mogeni ¢opmyBaHHsl iHTerpajbHHX MOKA3HUKIB COLiaJbLHOL

HAINPY>KEHOCTi perioHiB YKpainu

[oxns B 3acob6ax MacoBoi iH(popMarii (mpeca (ra3eTu, >KypHaIHd, KHUTH),
paznio, TenebadyeHHs, 1HTEpHET, KiHeMarorpad, 3BYKO3alMCH Ta BIICO3arHCH,
BiJICOTEKCT, TEIETEKCT, PEKJIAMHI IIUTH Ta TIAHENi, JOMAIHI BiJCOLEHTPH, IO
MOEIHYIOTh TEJEBI31iHI, TenedoHHI, KOMIT'IOTEpHI Ta 1HII JIiHII 3B'A3Ky) MH
CIIOCTEPITaEMO 3a KPU30BUMU CUTYaLISIMH, MOB'I3aHUMU 13 COLIIAIIBHOIO HAIPY-
xenicTio (CH) xpainu dyepe3 He3aI0BOJIEHHS JIIOJeH Mpoliecamu, 10 Big0yBa-
I0TbCS y CycHiIbCTBI. [IposiBaMu HE3aJ0BOJIEHOCTI € MPOTECTHI il JTrOfeH, 30K-
pema, cipsMOBaH1 Ha 3aXHMCT CBOIX IpaB Ta cB0oOoA. Takoro poay aii HECYThH B
co01 MoTeHLIal JecTadiii3allli CuTyalii B CyCHiJIbCTBI Ta MOXKYTh PO3IJIAIATUCS
SK TIEBHA 3arpo3a BJIaJll Ta ICHYIOUOMY MOPSIAKY.

Taxki kpu30B1 cuTyallli BAHUKAIOTh HE JUIIe B YKpaiHi, a i B pi3HUX Kpai-
Hax CBITYy, III0 HEraTUBHO BiJOOpa)Ka€ThCs HA CBITOBIM €KOHOMIIl B BHUIJISAL
CTPIMKOTO TaJiHHS BaJIOBOTO BHYTpilmHbOro mpoaykry (BBII) Ta BamoBoro pe-
rioHanibHOTO Npoaykry (BPII), mo B mMailOyTHROMY MOK€ MPU3BECTH A0 3HAY-
HUX HQIISIIAHUX TPOIIECIB, 3HUKEHHS €KCIIOPTY Ta IMIIOPTY, 3POCTaHHS PIBHA
0e3p0o0ITTS Ta MOTIPIICHHS SKOCTI XKUTTA HaceleHHs. Sk moBimomiise CBITOBHIA
bank [11]: «Temn 3pocTaHHsI CBITOBOI €KOHOMIKH MPOJAOBXHUB CIIOBUIBHSITHCS B
oMy poriri. CnaOkuii TeMIT IHBECTHI[IN B KpaiHU 3 PUHKOM, 10 (GOPMYETHCS 1
KpaiHy, 1o po3uBarThbes, (EMDES) migpuBae nepcrnekTuBH MOTEHI1aTIbHOTO
3pOCTaHHS.

Ha croroanimHiil JeH MOXHA MepepaxyBaTH COTHI, a TO i TUCAYl Maco-
BUX MPOTECTIB, BUKJIUKAHUX HEBJOBOJICHHSM PI3HUX BEPCTB HACEJICHHS B YChO-
My cBiTi. Bci npoTecTtu, cTpaiiku, MITUHTH Ta OyAb-sKi KpU30B1 CHUTYallli, BU-
KJIMKaH1 COIIAJIbHOIO HAIMPY>KEHICTIO HACEJICHHSI, CIIPUYUHSAIOTH TUCTIPOTIOPITIO
B EKOHOMIYHOMY 1 COL[IaJIbHOMY PO3BUTKY KpaiHu. 3pOCTaHHSI HE3aJ0BOJIEHOCTI
Bene Ao niasuieHHs piBHsA — CH. IIpu nibomy BoHA nepexouTh 3 OJHIET cTaIil

B 1HIIIY, 3MiHIOIOYM (POPMU MPOSIBY BiJ KOHCTPYKTUBHUX (PI3HOTO POJy COIlia-
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JHHUX aKTUBHOCTEH) 0 NECTPYKTUBHUX (TIPOTECTHUX i, IO BEAYTh 0 Oe3ma-
1y 1 HECTaO1ILHOCTI).

CaM TepMiH «collialbHa HAMPYKEHICThY B MpaIsiX 3apyOiKHUX Ta BITUHU3-
HSIHUX HAYKOBIIIB TPAKTY€ThCA MO-pi3HOMY. Benuka dyactuHa 3apyOiKHUX BUe-
HuX 0ayaTh BUPIMICHHS MPOOJIEMH COIaNbHOI HAPYKEHOCTI B 3MiHI COIliaJIb-
HO-TICUXOJIOTIYHUX MO3MIIH coriymy [7, 12, 14]. JIns eBponeiicbKuX KpaiH 3 BU-
COKHM PIBHEM COIIAJIbHO-€KOHOMIYHOTO PO3BUTKY TAKHi MiJX1]l € KOPEKTHUM, a
JUTSL KpaiH 3 OUTbIII HU3BKUM PIBHEM PO3BUTKY, SKUM JOCUTH CKIIATHO YCYHYTH
HEraTHBHI HACJIJIKK 3pOCTaHHS HAMpPYKEHOCTI, eIl 32 BCe, HEOOX1HA OIIHKA
B32€MO3B'SI3KY COLIIAIbHUX 1 EKOHOMIYHUX (PaKTOPIB.

ABTOpU pOOOTH JOTPUMYIOTHCS TOYKH 30Dy, IO COIliajibHa HampyXe-
HICTh JUIsl OLIBIIOCTI KpaiH 3 €KOHOMIKOIO, 1[0 PO3BUBAETHCS, BUHUKAE K HA
PIBHI CYCIIJIBCTBA, TaK 1 HA PIBHI COIIAJIbBHUX TPYII, 110 BUKIIMKAHI Y 3B’SI3KY 3
MPOTUCTOSTHHAM MIX MOTPe000 B CTaOLIbHOCTI 1 pedopmyBaHHIM. CTaliab-
HICTh BUMAarae MpUUHATTS TPaBWII 1 1J1€aliB colllyMoM, a pedopMyBaHHs aaat-
TaIlif0 O HOBUX YMOB. B Takomy BHITaJIKy HampyKXEHICTh MOB'sI3aHa 3 KOJICKTH-
BHUM Oa)KaHHSM B 3pOCTaHHI 100po0yTy. PO3BUTOK MOXKHA pO3yMITH SIK pyHHY-
BaHHS CTapOTO 1 CTBOPEHHSI HOBOTO.

Bapro 3a3HaunTH, 110 HE ICHY€E TAKOXK K €AMHOI METOJUKH BUMIPIOBAHHS
piBast CH kpainu, Tak 1 €IMHOTO TMepesiKy MOKa3HMKIB, 10 BXOAATH 10 MOCII
BU3HAYEHHSI PIBHSI COIIaJIbHO1 HAMPYKEHOCTI. BIIbIIICTh METOAIB Ta MOJECINEH,
BUKOPUCTOBYBAaHUX B 3aXiJIHIM MPaAKTHUIIl, 32 3alyMOM aBTOpIB, HAIlIJICHI HAa BU-
MIp COIIIaJILHOTO OJIaromnojyqus, sIKOCTI HUTTS Ta COLIAJIBHOTO CaMOIMOYYTTS.
J1o HUX MOJKHA BIJTHECTU:

- ONUTYBaJbHI METOJIH;

- METOJH, 3aCHOBaHI Ha aHaji31 CTATUCTUYHUX JTaHUX.

Taxk, B Tab. 1 HaBeeHNH aHaJI3 OCHOBHHUX METO/IB Ta MOJECJICH OIIHKH

PIBHSI COLIAJIbHOT HANPY>KEHOCT1 HAYKOBIISIMU P13HUX KpaiH CBITY.
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Tabnuys 1

OCHOBHI METOM Ta MOJIEJI1 OIIHKH COIIaJIbHOI HAMPYKEHOCTI

I1Ib HaykoB- OcHoBHI MeTou BuMiptoBanHsi CH Ta moka3zHuku
1
J1. lImonin |Metoxa OaJIbHUX OILIIHOK 3 BITHECEHHSAM OTPUMAHOI CyMH OalliB 1O KOKHOMY 3
[13] pecnoHIeHTiB 10 oHOoro 3 piBHIB CH.
A. Mroppeii i [MeToauka po3paxyHKy perioHajgpbHOro crpec-inaekcy SSI (State Stress
A. Jlincki | Index), po3po0OiieHa aMepUKaHCHKUMH BUYeHUMH 3 HallioHaabHOTO 1HCTHTYTY
[14] MEHTaJIBHOTO 370POB'S.

M. IInrocuun

[8]

Ha ocHOBI po3po0ieHOro HUM IHCTPYMEHTApil0 OTPUMAaHI IMMOKa3HUKH, IO
BiZJOOpakatoTh MarepialbHUM JO0OpOOYyT TOPOIsH, IX ICUXONOTIYHHUNA TOHYC,
BIAHOCHHU 3 OJM3BbKHUMH JTIOABMH, 10 EKOHOMIYHHUX, COLIAIBLHUX 1 MOTITHYHUX
IPOIIECIB B CYCIIJIBCTBI, JOCBIJ] y4acTi B aKIisAX MPOTECTY 1 CyO'€KTUBHY T'OTO-
BHICTb JI0 HUX, @ TAKOX OLIIHKM HMOBIPHOCTI 3pOCTaHHS 1 pO3BUTKY Hampyxe-
HOCTI B KpaiHi.

L. ITuporos

[7]

3anponoHyBaB «MYJbTHIHAUKATOPHY» MeTONUKY BuMiptoBanHd CH B coiib-
HOTaX COIaIbHO-TEPUTOPIaIBLHOTO THITY, B paMKax SKOI MpeaCTaBiIeHi CIOCo-
Ou po3paxyHKy iHTerpanpHux nokasHukiB CH. Meronuka BpaxoBye ICUXO0JI0-
riuni MexaHizmu popmyBanas CH, Mae MOXKIUBICTh CIIOYATKY 33/1aTH CHUCTe-
My KOOPJMHAT, B AKill IHTEpIPETYIOTHCS OJEP>KyBaH1 MiJACYMKOBI 3HAYEHHSI.

P. Ilonos

[9]

[HTEHCHBHICTh MPOTECTHOI AKTUBHOCTI HACEJIEHHS, YaCTOTY MITUHIOBOI aKTH-
BHOCTI I'pOMa/ISiH, pIBEHb MIrpallii HaceJeHHs, CTYIIHb MOJITUYHOI NOJspHU3a-
i1 HaceJIeHHs; piB€Hb MPOTECTHOIO TOJIOCYBAaHHS; CTYMiHb €THIYHOT TOMOI'€H-
HOCTI HaceneHHs. Ha ocHOBI 310paHuX CTaTUCTUYHMX JAHUX BOHH pO3paxyBa-
v 3BeneHuid iHaekc CH, 3HaueHHS SKOro Mo Pi3HUX perioHax KOperItoBald
Mk coboro Ha piBHI 0,96. KpiM Toro, HuMu OyIio 3arpornoHOBaHO HaOlp 1HIU-
KaTOpiB JJIS PO3PAXyHKY 1HJIEKCY COLIaJbHOrO HeOnaromnoayyus, KA KOHC-
TPYIOETHCSL HA OCHOB1 HACTYITHUX MOKAa3HUKIB: Koe(dillieHTa JUTS4Y0i CMEPTHO-
CTi; piBHS 3IOYMHHOCTI; CalbA0 Mirpallii; piBHA 0e3po0iTTs; po3mipy 3a6opro-
BaHOCTI 110 3apO0ITHIH MJIaTi; KyMniBeJIbHOT CIIPOMOXHOCTI HACEJICHHS.

C. Ilepecne-
TIH

[6]

Crioci0 po3paxyHKy NOKa3HHMKa PiBHS HAIpy>KEHOCTI 3aCHOBAaHMM Ha OLIHII
SIKOCT1 KUTTS KOTO YJIEHIB, IMiJ KO0 aBTOp po3yMie ix 1oopobyT. CycniyibeT-
BO CTiiiKe, SIKIO SIKICTh JKUTTS MO3UTUBHA. SIKICTh KUTTS, HA IYMKY aBTOpAa,
Moske OyTu npuiHATO 1 32 ocHOBY ouiHKKM CH. OnHak, sik 3a3Hadae caM aBTOp
METOJIUKH, [[el YMCTO eKOHOMIYHUM MiIXia He "crpanboBye" B TOMY BUIIAJIKY,
KOJIU SIKICTh YKHTTSI HETaTUBHO (IO ITIIKOM MOXKJIMBO, B pa3i, SKIIO MEIiaHHUN
JOX1]] HIDKYE MPOKUTKOBOTO MIHIMYMY).

A. IlIBakoB
[12]

[Tpu upomy B SIKOCT1 (paKTOpiB, 110 IETEPMIHYIOTH HAIPY>KEHOCT1 BOHU PO3T-
JSI1AI0Th: piBEHb 0€3pOOITTS, YUCIO MiANPHEMCTB-0aHKPYTIB, PIBEHb J10XO/IIB
HACEJICHHS, CBOE€YACHICTh BHUIUIATH 3apIUIATH, 3HAYECHHS SKUX MOXYTb OyTH
OTpPHMaHi 3a JaHUMHM cTaTUCTHKH. O/HAK, SK 3a3Havasocs BUILE, 1i (hakTopu
HE MOXKYTh 3aJIUIIATUCS JETEPMIHYIOTh Ha Oyb-IKOMY €Tari pO3BUTKY perio-
HiB. Kpim Toro, B ouinni piBHs CH He BpaXxoByIOTbCS YMHHMKH, II0 MAIOTh
CYCHUTBHO-TIONIITUYHUH XapakKTep, a sIK TOKa3ye MPaKTHKa, CaMe TaKUMH TIOKa-
3HMKaMU 00yMoBIIO€eThes miaBuieHHs CH B mepioan moiiTHYHOI HecTallab-
HOCTI CyCIUJIbCTBA (TepeaBuOopyi, BUOOPHI KOMMaHii 1 T.11.).
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[TpoBenenmii anami3 mokas3as, IO OJHUM 3 MEPHEKTUBHUX HAIPSIMKIB B
Cy4aCHHUX YMOBAaX € MOOYJ0Ba 1HTErpajbHOTO MOKAa3HMKA COIIAJBHOT HaMpyXe-
Hocti (I[ICH) perioniB kpainu. Metonuka GopMyBaHHS 1HTETpaJIbHOTO MOKa3-
HUKa COIaJbHOT HAIPY>KEHOCTI MPOIOHOBAaHA B Il poOOTI 0a3yeThcsl HA CY-
JacHHX MeTojiaXx OararoBuMipHoro aHamizy [1; 3-5]. Hwkue HaBeaeHI OCHOBHI
€Tany METOJIUKH.

1 eran. ®opmyBanHs cuctemu nokasaukis CH.

2 erarn. [loOynoBa iHTErpaJbHUX MOKAa3HUKIB COLIATBHOT HAMPYKEHOCTI
perioHiB.

Ha mepmomy erami 3A1HCHIOETBCA MOOYJI0Ba CHUCTEMH TMOKA3HHKIB, SIKI
XapaKTEpU3yIOTh COLIAIbHY HAMpPYKEHICTh PETiOHIB. SIK BBaXKalOTh OUIBIIICTH
HaykoBLIB [1; 3-5; 10] Taki moka3HMKH, MepII 3a BCE, MOBHHHI BiIOOpaxaTw
CTaOUIBHICTh 1 JIMHAMIKY PO3BUTKY €KOHOMIKM DPETiOHIB 1 KpaiHM B IIJIOMY.
Crrcok moKa3HUKIB 1 IX yMOBHE TIO3HAUEHHS TIPEICTaBICHI B Ta0I. 2.

Ha npyromy etami 31iiiCHIOETECSI TOOY10BA JIBOX IHTETPATIbHUX MMOKA3HU-
KiB COIIAJIbHOT HAMPY»KEHOCTI:

- 3arajJibHOTO 1HTErPATHLHOTO MOKA3HUKA, SIKUW BioOpakae JMHAMIKY 3Mi-
HU COIAJIbHOI HAIIPY>KEHOCTI IO KO’KHOMY PETi0H1 KpaiHu;

- KOMIUIEKCHOTO 1HTETPAIbHOTO MOKAa3HUKA KpaiHW, KU JT03BOJISE TPO-
BECTH MOPIBHSUILHUI aHaII3 PET10HIB 3a MEBHUH MEPi0] Yacy.

Huxye HaBeneHO alirOpUTM BU3HAYEHHS IHTETPAIbHUX MOKA3HMKIB COIlI-
aJIbHOT HAMPYKEHOCTI HAa OCHOBI METO/IB TUHAMIYHOI TakCcoHOMIi [1; 3-5], sikumi
BKJIFOYA€ HACTYITHI KPOKHU:

- (opMyBaHHS MaTPUIll BXITHUX JTaHUX;

- BUJIUJICHHS TPYII TOKAa3HUKIB - CTUMYJISITOPIB Ta JECTUMYJIATOPIB;

- cTaHJapTH3allis 1HPOPMAIITHOTO MTPOCTOPY;

- 1o0y10Ba 1HTErpaibHUX Noka3HuKiB CH perioHiB KpaiHu.

JInst BUX1OHOI MaTpHIll BUKOPUCTOBYIOThCA AaHl Jlep:kaBHOI cCiyxOu
CTaTUCTUKU YKpainu mo 24 perionam 3a 2015-2018 pokwu [2]. Baxknuum Mo-
MEHTOM JUIsl TOOYZIOBU IHTETPAIbHUX MOKA3HUKIB COLIAJIbHOT HAMPY>KEHOCTI €

BUJIIJICHHS TPYIIU MMOKa3HUKIB CTUMYJIATOPIB, 30UIbIIEHHS 3HAYEHHS SKUX MPU3-
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BOJUTDH JI0 3POCTaHHs COIAJIbHOT HAIMPYXEHOCTI 1 JECTUMYISATOPIB TOOTO TO-
Ka3HHKIB 3 MPOTUJIC)KHUMHU BIACTHBOCTSAMU. B crcTeMi MOKa3HUKIB HABEICHUX B
Tabmn. 1 70 CTUMYIATOPIB BITHOCITHCS TTOKA3HUKHU BIJ X1 J0 X4, & 10 ACCTUMYJIS-
TOPIB BiJl X5 /10 X16. 1aKka po30HMBKA MOKA3HUKIB HEOOX1HA JJIs1 (OpMYBaHHS SIK
3araJibHUX, TaK 1 KOMIUIEKCHOTO NMOKa3HHUKIB COIIaJIbHOT HAMPY>KEHOCT] PETiOHIB
kpainu. /s 3HaueHHs iHTerpaJbHUX MOKAa3HHUKIB BCTAaHOBJIIEHA mIkaia Big 0 1o

1, yum Onvkde 3HAYCHHS 3HaWIeHe TTOKa3HUKIB 110 1, TuM Buie CH perioHis.

Tabnuys 2
Cucrema nokasnukiB miist mooynosu ITICH perioHiB kpainu
[TokazHuk YMOBHE MTO3HAYEHHS

bespobitae Hacenenns (3a metogomnoriero MOII) X1
Cyma 3a60proBaHoCTI 13 BUILIATH 3apOOITHOI TIaTH X2
[HeKC CrIOKUBYMX IIH X3
Imnopr X4
CepennboMicsauHa 3apo0iTHA TUIaTa 3a perioHaMu 3a Mepioj 3 X5
MOYaTKy POKY
[HaeKC MpoMHCIIOBOT TPOTYKITIT X6
O0csr pearntizoBaHOT MPOMUCIOBOI MPOYKIIT 32 perioHaMH X7
[HEKC CITBCHhKOTOCTIONAPCHKOT MPOAYKITIT Xg
Bapricts npoaykiiii CiIbChKOTO TOCTIOIAPCTBA, pealli3oBaHOL X9
MiIPUEMCTBAMU
OO6csr BUKOHAHUX OyiBEIbHUX POOIT X10
Inaexc OyniBenbHOT MPOAYKIIIT X11
O60poT po311P1OHOT TOPTIBIII, MITH.TPH X12
BanTtaxo0060poT, MIIH.TKM X13
[TacaxxupooOOpoT, MITH.MTAC.KM X14
Exkcnopr X15
Canbno X16

3HaiiIeHI 3HAYEHHS 3arajbHUX IHTETPATbHUX IMOKA3HUKIB MO KOXXHOMY
periony 3 2015 no 2018 p. HaBeneHi B Tadu1. 3.

AHaJ3 TMHAMIKM 3HAYCHb 3arajbHUX 1HTCTPATbHUX MOKA3HUKIB COIialb-
HOI HaIlpy>KEHOCTI MO0 KOXHOMY periony 3 2015 p. mo 2018 p. cBiquuTh mpo
3pOCTaHHS TEHACHIIT COIiaNbHOI HanmpykeHocTi y 83% perioHax kpainu. Haii-

OB 3HAUYIIA JUHAMIKA 3POCTaHHS 3arajiIbHUX 1HTErpaibHUX MTOKAa3HUKIB CIO-
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crepiraetbes B KuiBcbkomy perioni (3 0,7457 y 2015 porti 3pocna go 0,8541 y
2018 pormi) Ta JIkBiBcbKkOMY perioHi (3 0,5782 y 2015 porti 3pocna no 0,7449 y
2018 porri).
Tabnuys 3
3HaueHHs 3arajibHUX IHTErPajJbHUX MOKA3HUKIB

COITiaJIbHO1 HAIIPY>KEHOCTI PET10HIB KpaiHH

Perion [HTerpasbHUI MOKA3HUK COIIAIbHOI HAMTPY)KEHOCTI
2015 p. 2016 p. 2017 p. 2018 p.
BinHuIbKH#H 0,3125 0,3161 0,3332 0,3606
Bonunacpkuit 0,4116 0,5329 0,5756 0,5818
JIHITTpONIETPOBCHKU I 0,0155 0,0388 0,0029 0,0054
JIOHEIbKHIA 0,2221 0,2495 0,2310 0,1669
Kuromupcrkuii 0,3168 0,3405 0,3684 0,3880
3akapnarchbKuit 0,4887 0,5103 0,5414 0,5620
3anopi3bKuii 0,3250 0,3883 0,3705 0,3938
IBaHO-®paHKiBCHKHIA 0,3306 0,3572 0,4145 0,4568
KuiBchbkwuii 0,7457 0,7937 0,8412 0,8541
KipoBorpancekmii 0,2784 0,2999 0,3143 0,3199
Jlyrancbkuit 0,3377 0,3467 0,3256 0,3289
JIbBIBCHKMIT 0,5782 0,6245 0,6904 0,7449
MuKoaiBChKHI 0,3514 0,3743 0,3778 0,3468
Onecwkuit 0,4367 0,5122 0,5308 0,5674
ITonTaBCchKUA 0,4193 0,4291 0,4661 0,5076
PiBHEHCBHKUI 0,3055 0,3203 0,3430 0,3313
CyMchKkHid 0,3559 0,3660 0,3926 0,4320
TepHOMTBCHKUIA 0,3217 0,3259 0,3458 0,3628
XapKiBChbKUI 0,5375 0,5951 0,6130 0,6309
XepCOHChKHI 0,2894 0,2964 0,3059 0,3402
XMeNbHULILKUNA 0,3208 0,3410 0,3613 0,3665
Uepkacbkuit 0,3119 0,3284 0,3556 0,3496
UYepHiBebKuit 0,2718 0,2767 0,2817 0,2891
UYepHiriBChKHN 0,3508 0,3773 0,3664 0,3729
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Hwxye HaBeneHna miarpama 3HAYCHHS KOMIUIEKCHOTO IHTETPAJIBHOTO TIO-

Ka3HMKa COILiaJIbHOT HAMPYXCHOCTI PErioHiB kpainu (puc. 1).

YepHiriBcbkui
YepHiBeubkumn
Yepkacbkuin
XMenbHULIbKUIA
XepCOHCbKMN
XapkiBCbkumn
TepHOMiNbCbKUI
CyMcCbkui
PiBHeHCbKMI
MonTaBcbkum
Opecbkuit
MukonaiBcbkuii
JlbBiBCbKA
JlyraHcbkun
KipoBorpagcbkuii
KuiBcbkui
IBaHO-PpaHKiBCbKMI
3anopisbkuii
3akapnaTtcbkui
XKutommpcebkni
[oHeubknin
[HinponeTpoBCbKMI
BonuHcbkun

BiHHMLbKWI

0 0,1

A 0,488463686
A 0,446060858
A 0,463271481
A 0,490071314
A 0,489173563
Ay 0,71.2519357
A 0,498723122
A 0,543349973
S 0,471559103
I 0,55887042
IR 0,633784986
A 0,363232894

A N,806319569
A 0,482943934
A 0,452910464
A ey ey 3 765
IS 0,563436096
A 0,366030095
Y 0,628441729
IS 0,509391611

M 0,066573633

A 0,396846391
A 0,687406479
A 0,427743705

0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9

Puc. 1. JTiarpama 3Ha4€HHSI KOMIIJIEKCHOTO 1HTETPaJIbHOTO MMOKa3HHUKA

COIliaJIbHO1 HAIIPY>KEHOCTI PEeT10HIB YKpaiHu
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Bucoki 3HaUYe€HHS KOMIUIEKCHOTO IHTErPalbHOTO MOKa3HHWKA COLIAbHOI
HAMPYXEHOCT1 JJIsi OUIBIIOCTI PErioHIB YKpaiHU CBITYaTh MPO IOCUThH CKIATHY
COLIIaJIbHY CUTYaIlil0 B KpaiHi.

TakuM 4rMHOM, TTOOY/I0BaH1 1IHTETPpaIbHI MMOKA3HUKHU PIBHS COIiaIbHOI Ha-
MPYKEHOCTI PETIOHIB KpaiHU Aal0Th 3MOTY OI[IHUTH CHUTYAIlll0 SK B IMEBHOMY
perioHi, Tak 1 B KpaiHi B IiJloMy. AHaji3 MOKa3aB, 1110 Ha ChOTOJHIIIHIN JICHb
iCHy€e HeraTuBHa TeHJeHIis 10 3pocTy CH B OiibIIOCTi perionax YkpaiHu, 1o
TOBOPUTH TIPO HErailHy HEOOXIJHICTh BIPOBAKEHHS MPEBEHTHUBHUX 3aXO]lIB
VYpsigom aepxkaBu. Perionu 13 BUCOKMM PIBHEM COIIJIbHO-EKOHOMIYHOTO PO3-
BUTKY OLIbII CUJIBHO BIJYYyBalOTh Ha COOl 3MIHM B TEHJCHIIISIX COIIAJIbHOI Ha-
PYXKEHOCTI, 110 Ma€ HETaTUBHUI BIUIMB Ha CTAOUIBHICTH 1 MOJAIBIINN PO3BU-

TOK €KOHOMIKH KpaiHu.
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2.6. MopaeaoBaHHsi peduieKCUBHMX BIUIMBiB Yy CHCTeMi aHTH-

KPH30BOI0 YIPaBJiHHSA AisSUIbHICTIO MPOMUCJIOBHUX MiIPUEMCTB

[TpomucnoBi migmpueMcTBa B YKpaiHi (DyHKUIOHYIOTH Y HAACKIATHUX
yMOBaxX MIHJIMBOCTI 30BHIIIHBOTO CEPEIOBUINA, HEBU3HAYEHOCTI Ta HECTAOLIb-
HOCTI PUHKOBHX BiHOCHH. L{i yMOBU BUCTYNaiOTh HMOBIPHUMHU «30yTHUKAMID)
MOSIBM Ta HAKOMUYEHHS KPU30BUX CHUTYallld y AisuIbHOCTI mianpueMctB. Cepen
HaraJbHUX 3a/Ja4 KEpIBHUUTBA — TaK 3[1MCHIOBATH aHTUKPU30BE YIPaBIIHHS,
00 B YMOBaxX OOMEXEHUX YAaCOBUX, MaTeplalbHUX Ta 1HIIMX PECYPCiB MiHIMI-
3yBaTH MOKJIUBICTh BAUHUKHEHHSI KPU30BUX CUTYaIllil 3a BCiMa HaNpsAMKaMH Ji-
SUTBHOCTI MIANPUEMCTBA, 1, B TOM K€ 4ac, HE BTPATUTH ICHYIOUMX MOKYIIIIB, SK-
[0 HEMae TePeayYMOB 301IbIIESHHS 1X uyncelbHOCTI. OcoOMMBOI aKTyaIbHOCTI B
TaKMX YMOBax HaOyBa€ pe(IeKCUBHUI IHCTPYMEHTapiil y CUCTEMI aHTHKPHU30-
BOT'O yIPABJIiHHS MTOBEIIHKOIO TUX KJIFOYOBUX CTEHKXOJJIEPIB, B PIIIICHHS PO
MOKYIKY SIKUX HAlOUIBIIOK MIPOI0 3aJIeKUTh €(EKTUBHICTh AISUIBHOCTI MIII-
pUEMCTBA, TOOTO BiJ] KIHIIEBUX MOKYIIIIIB.

PosrisHeMo HACTymHI BHMAJKU MOMJIMBOTO BHHHKHEHHS KPU30BHX CTa-
HIB Ha MTPOMHUCIIOBUX MIAMPUEMCTBAX 32 YU4ACT1 KIHIIEBUX MTOKYIIIIIB:

— KO 00CST MPOAaXy MPOAYKINi B OCTaHHI Tepiou OyB HU3bKUM 1 BU-
HUK TJIMOOKUH Ne(IlUT KOIITIB 3a pe3yJbTaTaMy ONepariiHol AisIbHOCTI HiAT-
pueMcTBa (HEOOX1IHE pi3Ke 30UIBIICHHS 00CATYy 30yTy MPOIYKIIii, 3 METOIO yCY-
HEHHA Je(IIUTY KOIITIB);

— SIKIIIO TIOTIMT Ha MPOAYKIIIIO MANMPUEMCTBA HE 3a0e3medye mpruOyTKOBO-
CT1 HOTO JisSTIBHOCTI (CiTy>k0a MpOoJaxKy yKJIaJae HEBEJIUKY KiIbKICTh JOTOBOPIB
KyHiBJII-MIPOIaXy 1 € moTpeda yKiIaJaHHs MaKCUMaJIbHOT KUIBKOCTI YTOJ 3a 3as-
BKaMU TOKYTIIIIB).

[Tpu boMy, CiTi 3a3HAYUTH, 10 B CUCTEMI aHTUKPHU30BOTO YIIPABIIHHS
BOKJIMBUMHU € PIIICHHS KOXKHOTO 31 cTeiikxonaepiB. COiIbHUM JJI1 HUX € Te, 0
BCI CTEHKXOJIIEPH MOXXYTh MOCTATU Mepes BUOOPOM: MPUHUMATH PILLIEHHS, SIKE

HEOOXITHEe TMTPUEMCTBY JIJIs1 IOTIEPEIKEHHS Y1 BUXOJTY 3 KPU30BOTO CTaHY, YU
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Hi. [IpoTe, MpUHLIKIIOBY BIAMIHHICTh B YXBaJICHHI PIIICHHS MAlOTh MOKYMIIi, B
SAKUX BHOIp MOKe OyTH 3HAYHO IMIUPIIUM: MPUI0AaTH TOBAP y JAHOTO MHiAIPHEM-
CTBa, MPUA0ATH Yy 1HIIOTO BUPOOHUKA 200 HE KYIyBaTH B3arali.

Bupineni kpu3o0Bi CTaHW J03BOJISIOTH PO3TJISSHYTH MOXJIMBI CHUTYaIlii
EKOHOMIYHOI B3aeMOAil Cy0’€KTIB MexaHI3My 3a0e3medeHHs aHTUKPHU30BOTO
YOpaBIiHHS JISUTBHICTIO MPOMMCIIOBHX IIANPUEMCTB Ha 0a3l pedIeKCUBHOIO
HiX0AY B paMKax JIBOX MojeJieil pedIeKCUBHOTO YIPABIIHHS: MOJENb «IIPUH-
U AeIIUTY» 1 MOJACIb «IIPOJABEIb Ta CIIOKUBAW.

[lepira MoxuBa cUTyalliss EKOHOMIYHOI B3a€MOJIIT B paMKax aHTUKPHU30-
BOTO YIMPABIIIHHS MPOMHUCIIOBUM IiAMPUEMCTBOM PO3TIISAIAE CTUMYIIOBAHHS TIi-
JIIPUEMCTBOM SIK KEPYIOUUM IIEHTPOM CIIOKMBAYiB KyMUTH HEOOXiIHY (OLbILy,
HDK 3a3BHYaii) KUIBKICTh TOBApY JJIsl BUXOY 3 KPU30BOTO CTaHy B KOPOTKI TEP-
MIHHU.

Moaenb «puHIAT AeIiIUTy» pO3TsiIac BUTIAI0K yAaBaHO! HepalrioHa-
JBHOCTI TOBEIIHKA €KOHOMIYHUX cy0’ekTiB [1, c. 143]. B ocHOBY Mozemi MoK-
JAJICHO «MPUHIMN A€PIIUTY», CYTh SIKOTO MOJSTaE B HACTYMHOMY: IIHHICTb
YOroch MO3UTHUBHOTO B HAIIMX OYaX ICTOTHO 30UIBIIYETHCA Y TOMY BHUMAJKY,
KOJIM BOHO cTae HepocTynmHuM» [1, ¢. 222]. 3okpeMa, 1e CTOCY€eThes «aediuT-
HO» 1HOpMaIlli, TPUUOMY «EKCKJII03MBHA 1H(OpMaIlis € OUIbII MEePEKOHIU-
BOO» [2]. JIo Takoro BUCHOBKY B CBOiX JIOCIKEHHSX JIMIIIOB aMEPUKAHCHKHIMA
ncuxosior P. Yanaini [2], poOOTH sIKOTO MPUCBSYEHI OMUCY 1 Kiacudikallii cre-
PEOTHUITIB MOBENIHKU CYO’€KTIB y Mpoleci NpuiHATTs pimeHs. i crepeorunu
SIBJISFOTH COOOIO TIEBHI «IPOTPaMKy, IO MOYHHAOTH MPAIIOBATH MPH TEBHUX
oOcTaBHHAX 1 BU3HAYAIOTH MOBEAIHKY Ta Jii moaunu. [Ipu nboMy aBTOp BiJ3HA-
Yae, I10 YacTo TaKl Al MOXKYTh OyTH SIBHO 1ppalliOHaIbHUMHU.

Sk apryMeHT Ha MATBEP/UKEHHS Ii€1 Te3u B [2] HABOIUTHCS EKCIEPH-
MEHT, MPOBEJICHUI BIACHUKOM KOMIIaHii, 1[0 IMIOPTY€E sOBUYUHY. «Topro.i
areHTu 3atesredoHyBald, SK, 3a3BHYal, MOCTIMHUM KJIIEHTAaM KOMIIaHIi — IIO-
KYIISAM SUTOBUYUHU I CyNEPMApKeTIB Ta IHIIMX TOYOK, SKI TOPTYIOTH MPO-
TyKTaMU B po31pi0, 1 OAHUM 3 TPhOX CIOCOOIB 3aIPONOHYBAIH iM 3pOOUTH 3a-

MoBJeHHS. OHI KJIIEHTH MOYYJIH MPOIIO3HUIIII0, 3p00JIeHy B CTaHIAPTHIN (opmi.
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[HIIMM KJTieHTaM J01aTKOBO OyJia HajaHa iH(opMaIlis Ipo Te, M0 TOCTABKU 1M-
MOPTHOI SUIOBUYMHHM OYAYTh CKOPOYEHI B HAMOJMK4Yl KidbKa MicsiiB. Tpers
rpyna KJI€HTIB OTpUMalia Ti 3K BIIOMOCTI, IO 1 ApyTra rpymna, a Takox iHpopma-
1110 TIPO T€, 110 MaJI0 KOMY B1JIOMO MPO MalOyTHE CKOPOYEHHS MOCTaBOK, OCKI-
JBKY 111 BIIOMOCTI HAAIWIIUIN 3 HAIIHHOTO, alie 3aceKpeueHoro xepena... [lopi-
BHSIHO 3 KJIIEHTaMH, SIKUM TOPTOBY MPOIO3UIliI0 OyiI0 3po0JeHO B CTaHIapTHIM
dbopmi, Ti KIIEHTH, SKUM OYJI0 TaKOXK CKa3aHO MpO ACOIIUT SIOBUYHHH, 3aMO-
BUJIH 11 BJBIYl OUIBIIIE...».

Brnepuie HoGeniBehkuit aypeat M. Amie B [3] mocTaBuB i) CYMHIB TOM
(akT, 0 HAa MPAKTULI B NPOLECI NPUHUHATTA PIIICHb CYO'€KTH 3aBXKIU Kepy-
IOThCS palllOHAIBHUMHU MoTHBaMu ToBeiHKH. [1i3Himme B poboTax JI. Kanemana
ta A. TBepceki [4] moBelneHa IppalllOHATBHICTh Y MOBEIHII CY0’ €KTIB, SKi
IpUIMAaloOTh pilieHHs, 0a3yl0UunCh Ha IIHHOCTI anbTepHaTtuBu. [Ipu 1pomy 1iH-
HICTh JIbTEPHATUBH 3aJICKUTh B1J TI€T UM 1HILIOI «TOYKHU BIJIIKY» 1 OJTHE 1 T€ XK
pIIICHHS! B PI3HUX CUTYAIlIAX 1 pi3HI MOMEHTH 4acy MOXE MaTH pi3HY ILIHHICTb
JUTs CyO’€KTIB, 1110 YaCTO BU3HAYA€E Pe3yJbTaT NPUUHATTSA piieHb. Takox P. Ta-
nep B 2017 porti otpuma HoGemniBCbKy MpeMito 3a BHECOK Y JTOCIIIKEHHS 110-
BCJIIHKOBOI €KOHOMIKH 3a BUBYCHHS 1ppaIliOHATBHOCTI B TMOBEAIHIII €KOHOMIY-
HUX cy0’ekTiB [5, 6]. P. Tanep A0BiB, 110 pe3yibTaTH NPUUHATTA €KOHOMIYHUX
pilieHs cy0’€KTaMH 3ajiekaTh BiJl KOTHITUBHHX CIIOTBOPEHb, SIKI OOYMOBJICHI
00OMEKEHOI0 palloHaIbHICTIO JtoauHu. [Ipu npomy P. Tanep BusiBUB cucTema-
TUYHI HACTIAKU PE3yJIbTaTIB TAKUX KOTHITUBHUX CIIOTBOPEHH 1 1ppaIliOHATIbHOC-
Tl EKOHOMIYHUX CY0’ €KTIB B COI[1aIbHO-€KOHOMIYHUX CUCTEMaX.

B pamkax cuctemMu aHTUKPU30BOTO YIPABIIHHS JiSTBHICTIO IIPOMHUCIOBO-
ro MiAMPUEMCTBA TaKi MPOSIBU CIIOKUBAUIB HA pUHKAX 30yTy MPOIAYKIIi MOKHA
BUKOPUCTOBYBATH 3 METOI BUXOJIY 3 KPU30BHUX CUTYyAIlld MPOMHUCIOBUM TiII-
PUEMCTBOM B KOPOTKI TEPMIHM LUISXOM 30UTbLIEHHSI 00CATY CHOKUBAHHS MPO-
JTYKIIII.

PosrisitHeMo 3acTocyBaHHS MOJAEII «IIPUHIUI ASHIIIATY», OMUCAHOL B [7]
B MPOIIEC] peanizalii CUCTEMU aHTUKPU30BOr0 YNPABIIHHA A1SUIBHICTIO POMUC-

JIOBOTO MIAIPUEMCTBA.
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B pamkax mozeni po3riisiHEMO TpU KaTeropii MOTEHIIHHUX CIOXHBAYiB,
KOKHA 3 SIKUX BIIPI3HAETHCS MOBEAIHKOIO B CIOKUBaHHi. CITOYaTKy pO3TIISTHEMO
CTIOYKUBAYIB, 1110 3aiMalOTHCA ONTOBUMHM IMOCTaBKAMHU MPOAYKINi. TakuM YHMHOM,
Hexall € N kIieHTIB (€KOHOMIYHMX CY0’€KTIB), Kl MPUHAMAIOTh PIIICHHS IIPO
o0csiTH 3aKyMiBIl MPOIYKINI y IPOMUCIOBOTO mianpuemcTsa. [Ipu ipomy Oyne-
MO BBa)KaTH, 110 BC1 Cy0’ €KTH 1IGHTUYHI 1 BC1 IUIbOB1 (PYHKITIT TaKuX Cy0O’€KTIB
ananoriyHo moaeni Omnirononist Kypno [1, c. 300] MaroTh Takuii BUTIISA:

fi(6 X, ) =(S = D%, )% —cx;, (1)

jeN

ne X >0,ieN :{1,...,N}, c>0,
X, — 00csr mpoaaxy cy0’€KTa 3a aHaI130BaHMM Mepio] Jacy;
(S- Z X; ) — iHa, Ky IpH [OMY BCTAHOBJICHO HA PUHKY;

jeN
C — OIITOBA 111HA, 3a SIKOIO Cy0’€KTH 3A1MCHIOIOTH KYMIBIIIO TOBApY.
Toni 3MeHIIyBaHe B LIJIbOBIM (DYHKIIIT MOKE IHTEPIPETYBATUCS SIK BUPYYKa BiJ
peanizauii NpoayKilii, a Bil’EMHUK — SIK BUTPATH Ha 3aKyIIBJIIO TOBapy y MpoO-
MUCJIOBOTO MIAMPUEMCTBA — BUPOOHHMKA TpoayKilii. PiBHOBaxHI A1l cyO’€KTiB
IpU LIbOMY MO>KHA 3HAWTH, AUGPEPEHIIIOIYN HITbOBl (QYHKLII, TPUPIBHIOIOYH

MOX1JTHI JIO HYJISI 1 BUPINIYIOUM OTpUMaHy cuctemy [1; 7]:

Xx =——,1eN. (2)

[Ipu 11pOMy, B PIBHOBKHHUX MAisiIX CyO’€KTiB, BIIMOBIIHO (2) BOawaemo,
110 BCl Cy0’€KTH 1IGHTHYHI 1 TOMY BCl iXH1 A1l ogHakoBi. Taka cuTyalist — npu
BIJICYTHOCT1 1H(opMalliiiHoro BIUIMBY. Tak, cy0’€KkTH, SKMUM OyJ0 3pO0JIEHO
MPOTO3HUIIII0 B CTaHAAPTHIN (opmi (CHOKMBAUl MEPIIOTO THUITY), 3aKYIUIU TO-
Bap B 00cs131 (2) 1 po3paxoByIOTh peali3yBaTH MOro B IaHU MEPIoJ yacy.

Jlasni po3rasHEMO MOBEAIHKY CIIOXKHBAviB JAPYroro THUILY, SIKUM OyJio 1o-
B1JIOMJICHO, III0 OOCAT TIPOIaXKy MPOAYKI[li B HACTYIHI Niepioau Oyie CKOPOUYEHO.
[Tpunyctumo, 1m0 BOHU BBaXkaiW e (akT «3arambHuM 3HaHHSIM» [1, c. 92].

Toal nyis HUX JIOTIYHOIO Ji€l0 OYJI0 3aKyMUTH B JIBa pa3u OibIlIe TOBapy, 100
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MaTH MOKJIMBICTh peaji3yBaTH HOro B HACTYIHHI MepioJ1 Yyacy B Tii K€ KUTbKO-
CT1, 10 ¥ paHime (2), 1 0JHOYACHO 3aiiMaTUCS TOIITYKaMH IHIIUX MOCTav4aJIbHU-
KiB JIJIs1 OpraHi3ailii HOBUX 3aKyIMiBelb Ha MallOyTHI MEepioH.

VY BuUnNaaKy MOBIJOMIJICHHS CIIOKMBAYIB MPO Te€, 10 0OCAT MOCTaBOK Oyjie
3MEHIICHO 1 11 iH(popMaIlis TOCTYITHA JIUIIE JJIsi OKPEMUX CYyO’ €KTIB, 3'SBIISI-
IOThCSl CIIOXKMBA4l TPEThOTO THUITy. sl TakuxX CyO’€KTIB JIOTIYHUMHU OyAyTh
MPUITYIICHHS, HaBeJeH1 HIbK4e. [cHye Ba Tunu cy0’€KTiB — HenoiHGOpMOBaHi 1
noiHdopMoBaHi (1Hcaliepu), 10 SIKUX BIIHOCATH ceOe CIOKHUBavl TPEThOT'O TH-
ny. HenoingopMoBaHi cy0’€KTH B MOTOYHOMY MEPioJii peasizoByBaTUMYTh TO-
Bap B 00cs31 (2), a B HACTYMHOMY MEPI0Jl MPUIIMHATH y4acTh B I'pl, B 3B SA3KY 3
BIJICYTHICTIO TOBapy. TakuM 4MHOM, YKCJIO TPABIIB B HACTYITHOMY Iepiol (ke
JOPIBHIOE KUIBKOCTI 1HCANIepiB) CKOPOTUTHCS 3 N 110 Jesikoro uucia kn,k < 1,
ne k —wuyactka iHcaiaepiB. Toal B HACTYITHOMY NEPi0Jll PIBHOBAXKHOIO Oyze Ha-
CTyIIHA Jisl:

, S-cC

X =
kn+1

JeN. (3)

[TopiHtoroun (2) 1 (3), MOKHA TIPOCTIAKYBATH, 110 MPU BEIUKUX 3HAUYCH-

Hax N oTpumaeMoO CHiBBIAHOIICHHS:

xX n+1 1
1= ~—. (4)
x kn+1 Kk

ToMmy cmoxuBayul TpPETHOrO THUNY 3aKYIUISATh MPOAYKIID B 00cA31
' 1 . : :
(X +X), To6T0 B P +1 pa3ziB Oublle, HK CIIOXUBAYl MEPIIOTO TUIY. SIKIIO0
YyacTKa 1HCaWJEepiB CTAaHOBUTD, 3 TOUKH 30PYy CIOXHBAYiB TPETHOIO TUIY, I’ STY
: . : . 1 .
YaCTUHY BiJ 3arajbHOl KIJBKOCTI CrokuBauiB (ToOTO K = 5 1 mei ¢akt

Cy0’€KTUBHO € «3arajlLHUM 3HaHHSM»), TO BUXOAUTH [7, C. 257]:

X +X =6X . (5)
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B Takomy BUMaaKy pamioHaIBHOIO JJIS CIIOKHBAYIB TPETHOTO TUITY € KY-
MIBJISI B 6 pa3iB OUIBIIOTO 0OCATY MPOAYKIIi, HIK JUISl CIIOYKHWBAYiB MEPILIOTO TH-
my.

Takum urHOM, 1HGOpPMAIIHHE CTUMYJIIOBAHHS KEPYIOUHUM LIEHTPOM (Ipo-

MUCJIOBUM ITIIIMTPUEMCTBOM) CIOKMBAYIB K KIIOUOBUX CTEHKXOJIEPIB KyIMUTH
.1 o : .
HE0oOX11HUi (B M + 1 pasiB OLblIIe, HK 3a3BUYai) 00CAT MPOIYKIIii JO3BOJIUTH

3a0€3MeUYnTH BUX1J MIJMPUEMCTBA 3 KPU30BOTO CTaHY B KOPOTKI TEPMIHHU, YAM
Oyne 3abe3nedeHa eeKTUBHICTh pe(IEKCUBHOTO MiJIXO0y B paMKaxX BiIMOBII-
HOT'O MEXaHI13My aHTUKPU30BOI0 YIIPaBIiHHS.

[Ile onmHi€r0 cUTyaIll€l0 €KOHOMIYHOI B3a€MOJIIi B paMKax 3abe3nedeHHs
AHTHKPU30BOTO YIPABIIHHS JISJIBHICTIO IPOMHUCIOBOIO MIJINPUEMCTBA € CHUTY-
aiis, 110 OMUCYE JTIOCATHEHHS 3roJIU MPH YKJIAJEHHI JOTOBOPY MO I[iHY TOBapy,
BUTIJTHY KEPYIOUOMY IIEHTPY (IIPOMUCIOBOMY MIIMIPUEMCTBY) J1J1s1 3a0€31eUeHHS
HEOOX1THOTO piBHS 30yTy TOBapy.

JIyist onmucy cuTyallii eKOHOMIYHOT B3a€MO/II1 PO3TIITHEMO MOKJIUBICTD 3a-
CTOCYBAHHSI MOJIEJI «IIPOJIaBElb Ta CHIOKUBau» [7, ¢. 276]. Moaenb «mpoaaBelb
Ta CIOKMBAY» PO3TIISAIA€ MPOJABIS 1 MOKYIIS, SKI MalOTh 1€papXit0 B3a€MHUX
ySBJIEHb MPO LIHHICTh MPOIYKIIi, 1 MOBUHHI NPUUTH O 3rOJAM IIOAO I[IHH, 3a
SKOIO 110 TIPOJIYKIIII0 Mae OyTH peanizoBaHo. [Ipu iboMmy, B paMkax JaHOTO Ha-
YKOBOTO JIOCTIDKEHHS Oy/1IeMO pO3IJISiIaTy CIOKKUBAYiB, 0 3aiMaIOThCS OITO-
BUMH MOCTAaBKAMM NPOAYKIli, B SKOCTI MOKYMI[B, a MPOMHUCIOBE MIMPUEMCT-
BO — B SIKOCTI1 IIPOJIABIIS TIPOTYKITIi.

HeoOxigHot0 yMOBOI0O YKIaJaHHsS JOTOBOPY € HACTYIHA: 3 TOYKH 30Dy
000X y4acHHKIB CyO'€KTHBHI I[IHU BCIX peaJibHUX 1 ()aHTOMHHUX MPOJIABIIB HE
NEPEBUILYIOTh CY0'€KTUBHUX LI1H KOKHOTO 3 pealbHUX 1 (PAHTOMHHUX MOKYTIIIIB.

HaiGiab1n mpocToro CTpyKTyporo iHPOPMOBAHOCTI, Ky HE0OXigHO chop-
MYyBaTH y €KOHOMIYHUX Cy0’€KTIB (MOKYIILS 1 MPOAABI) AJIs TOTO, 1100 A0TOBIp
OyJ0 yKIJIaJIeHO 3 BKa3aHHSM HEOOX1THOI JIsi KEPYIOUOTO IIEHTPY I[iHU, € HACTY-

ITHA: BOHW TOBWHHI OyTH BIIEBHEHI, IO /I KOXKHOTO 3 (PaHTOMHHX CYO’€KTIB
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(TOKyTIIISE 3 TOYKH 30PY MPOJABIIS, MPOAABIIT 3 TOYKH 30py MOKYMIA 1 T.J.) IiH-
HICTh MPOAYKIIIi TOYHO JOPIBHIOE 111H1, HEOOXITHIM KEPYIOUOMY IICHTPY.

[To3naunmo mponasis iteporo s (seller), moxymms — b (buyer). Hexai
IPOAaBeIlh 1 MOKYIEIh MAIOTh 3HAUTH KOMITPOMICHE PIIlIEHHS IIOAO I[iHU MPO-
TyKIlii, 3a SIKOIO CHOKMBAa4 TOTOBUH KYNMHUTH MPOIYKIIO 3TIHO TOTOBOPY Y
IPOMUCIIOBOTO ITiIMTPHUEMCTBA.

ITosHaunmo vy, — ySABJIEHHS IOKYILS PO IIHHICTh TOBApy Ui HBOTO
(MakcuMasbHa 1iHa TOBapy, Ky BiH TOTOBUH 32 HHOT'O 3aILIATUTH);

Y, — yaBneHHs mpojasls Hpo LiHHICTH TOBAapy A HHOro (MiHiMambHa
I[iHa, 3a KO0 BiH TOTOBHI MPOJATH TOBAP);

Y, — ysABJIEHHS NOKYIIIA IIPO ySABIEHHS NPOABLI;

Y,, — YABJIEHHS IIPOAABLS PO YSBJIECHHS IOKYIILIS,

Y,,.— YABIEHHS IPOJABLA IIPO T€, IO IIPO HOro YSABICHHS JyMae IOKY-
nens 1 T.]1.

BBaxxarumemo, mo Y, €1 ' 1e I' — noBisbHA KiHIEBa NOCIiIOBHICTD iHIE-
KCiB (B TOMY YHCJIl MIOPOXKHS) 3 MHOKMHHU YYaCHUKIB yTOJIU {S;b}. Bigznauu-

MO, III0 MHOXKUHY MOXJIMBUX KIHIIEBUX MOCIIJOBHOCTEH 1HJEKCIB MO3HA4YaTHU-

MEMO 5K }', a 00'€JHaHHA | 3 HOPOXKHBOKO IIOCIIITOBHICTIO HOBH&‘II/IMOE :

Jlam po3risHeMoO, SIKHMUA TOBUHHI OyTH B3a€MHI YSBJICHHS TMOKYIIS 1
MPOAABILA JJIsl TOTO, 1I00 A0ToBIp OyJi0 yKiIaaeHo. BpaxoByrouu Te, 1110 JOTOBIp
MOKe OyTH YKJIaJIEHO, TUIBKH SIKIIIO I[IHHICTh TOBAPY IS MOKYIIS € HE HUKIOIO
3a LIHHICTh TOBAPY AJIS MPOJIABIIs, OTPUMYEMO HACTYIHY CUCTEMY HEPIBHOCTEM:

vreY, =Y, Y. <Y.. (6)
I3 (6) BumuMBae, Mo Cy0'€KTUBHUI PO3MIp 00J1aCTI KOMIIPOMICY TOBUHEH
OyTH TIPEICTABICHUNA Y BUTIISII:

A=Y, -Y. rex, (7)

MPHIOMY Vre X A >0.
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Jlanmi po3riasiHEMO MOXKIJIMBI  MexaHi3Mu Kommpowmicy. [lpu 3amanux
Ccy0'eKTHBHUX YSBIICHHSX 1, BIJIMOBIIHO, 3aJIaHiil 001aCTi KOMIIPOMICY, SIKa HE €
MOPOKHKOIO, BpaxoByrouu (6) 1 (7), MOXIJIMBI Pi3HI TPOIETYPH PO3MOILTY
«puOyTKY» A (BU3HAYCHHS TOYKU KOMIIPOMICY).

[lepmnii BapiaHT pO3NMOALTY «IpUOYTKY» MOJSIrae y 3afaHHi BimoOpa-

weHust p=(p, 1)1 2 5 Y mo 3am0BiIBHIE IS BCiX Y, >Y,, HACTYIIHI BJa-

CTHUBOCTI:
2,0V Yy )+ 4, (Yo Y, ) = Ay (8)
Y, < 24, Y, )<Y, 9)
Ou(Ys. Yo ) S . (10)
oY,
M >0, (11)
oy,

3MICTOBHI 1HTeprpeTanli AKux o4deBUAHI. [Ipy 1bOMY 1HBAaplaHTHUN CTOCOBHO
QIUTUBHOTO  3CYBY  YsBJCHb  HACTYIHUH  MEXaHI3M  KOMITPOMICY:
p=av, +(1—a)V,, te a €[0;1].

PedrnexcuBHy rpy mpoMHUCIOBOTO MiAMPUEMCTBA 1 CIIOKUBAYIB MPOAYKITIT
dhopmaIizyeMo HaCTYITHUM YHHOM.

JIommycTUMOIO JI€10 AJ1s1 KOKHOTO 3 Cy0’€KTIB (IPOMHUCIOBOTO MiAIpHEMC-
TBa Ta CIIO)KMBAYiB) € MOBIJIOMJICHHS (OJTHOYACHO 3 OTIOHECHTOM 1 HE3aJICXKHO BiJI

HBOT0) IIPO «CBOKO» WIHY (JUIA MOKYIILS — Ty, 33 SKOI FOTOBMH KYIIUTH x, , JJIs

NpoJaBld — Ty, 3a SIKOIO T'OTOBMH npojaaTtu x_). Ha mincraBi nmosigoMieHs exo-
: .

HOMIYHMX CY0’€KTIB yrojga abo He yKnagacrbcs (IIPU x> x, ), a00 YKJIQJa€ThCA

38 WIHOKO z4( g4, ,z4,) (IPU x_<x_ ). PyHKIIT BUrpamry npu HbOMY OyIyTh MaTH

HACTYITHUW BUTJISI;

X1 Xy )= Ygr Xg X
fs(YS,xS,xb):{ﬂ( %) ", (12)
—&, X > X,
Y, — u( X, %, ), X S X
fb(Ybixs’Xb):{ Al " (13)
_82, XS >Xb
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I€ g ,e, — BUTPAaTH HA NOAa4y 3adBKM, SKIIO Yrogy He Oynae yKIaaeHo

(51 =0,¢s, 20)-

Kpim 1mporo, O6ynemMo BBakaTH, IO KOXKEH 13 Cy0’€KTIB MOXe B3arani
BIJIMOBUTHCS Bij TieperoBopiB. [Ipu oMy yroay He OyJzie YKJIaJI€HO 1 BUTpalll
cy0'eKTa, SIKUM HE M0/1aB 3asBKY, Oy HyJTbOBUM.

Jami onumemo nmoiHGOpPMOBaHICTh YYACHHUKIB TPU. byjeMo BBakaTH, 1110
JOMyCcTUMI i1 1 HIIhOB1 PyHKIIT € «3araibHUM 3HAHHSAMY 3 TOYHICTIO /10 BEJIH-
4uH Y_1 Y, . Jdan npumycTumo, o IpoAaBelb 1 MOKyIenb BOJIOAIIOTH TOYKO-
BOI0O  CTPYKTYpOIO  MOIH(OPMOBAHOCTI  KIHIIEBOI  CKJIQJHOCTI  THUIY:

I, =(Y,.Yy Yoer)r 1, =(Y, .Y, Yeep...). 1IpH LOMY BIANOBIAHO JO aKCiOMH

sbs 7"
aBTornoiHdopMoBaHOCTI iHIekcH S 1 b yepryrortbes [7, ¢. 278].

PosristHemo MOXJIuBI BUMAAKK 1H(OpMAIIAHOT pIBHOBArM B OMHUCaHIN
pednexcuHil rpi. [Ipu npoMy po3risg OyaemMo 311MCHIOBATH 3 MO3UIIL OJTHOTO
3 eKOHOMIYHUX CY0’€KTIB — TPOMHUCIOBOTO MIAMPUEMCTBA (IIPOIABIIS).

3 MeTOI0 BU3HAYEHHS PIBHOBAXKHOI JI1i MPOJIABIIs X:, HEOOX1JHO BU3HAYU-

TH PIBHOB&XHI Jii BCIX (PAHTOMHHMX CyO’€KTIB, IO ICHYIOTh B MOro ysBJIEHHI,

TOOTO 0COOMCTOMY Ipe/CTaBIeHH]. TakuM YMHOM, ISl 3HAXOMKEHHs X, HeoO-

*

X1HO 3HaWTH BC1 X_,rel’.

sr?

*

[Tpumnyctumo, mo X, ,r € 2’ — iHdopmartiiitHa piBHOBara. Po3ristaeMo 10-

Sr?

*

BIJIbHE HETIOPOXKHE ' 1 PIBHOBAXKHY M0 Xy . 3@ BU3HAUEHHAM 1H(pOpMaLIHHOI

piBHOBarm nis X, Makcumizye mo X.. dymkmio (Y. XX,y ). T06TO

srs ?7srs !

SIS -cy6’exT (MpoMuUCIOBE MIAMPUEMCTBO) OUIKYE Bl SrSb-cy0’ekTa (OKYIIIsS)

* *

mii X,y. ChiBBimHOmeEHHS Y, > X, O3Hadae, mo SIS-cy0’ekT (mpommucioBe
HIJNPUEMCTBO) OYIKY€E BiJl OMOHEHTA 3asBKY 3 MEHILIOIO 3a HOro cy0’€eKTUBHY
1HOI0. BiAmoBigHO, Cy0’€KTUBHO ONTHMAJIBHOKO JIJII HHOTO Oy/e BiJIMOBa Bij
MIEPETOBOPIB 1 yroay He Oyae YKIaJeHO, 10 CYNepeunTh MpUIyIIeHHo. Tomi,

Yo < X, (CyO’€KTHBHA IiHA IIPOJABI HE TEPEBHIIYE 3asBICHOI L[iHU MOKYTI-

1s1). AJle B TaKOMY BHUIIaJKy OYEBUIHO, IO JJISi IPOMUCIOBOIO MiANPUEMCTBA
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ONTHUMAJIBHO BKa3aTH uiHy, IO CIIBMAJaTUME 3 I[IHOIO MOTEHI[IHHOTO CIIOKUBA-

4a MpoAyKLIi, TOOTO X, = AHaNori4Ho, SAKIIO X, — piBHOBaXKHA Jisl, TO

Y, =X

srsb srbs

*

1 X =X

srbs srbs *

Takum uuHOM, Ui HOBiIBbHOrO I CrpaBeATMBUME € CITiBBIIHOIICHHS

o, Y, <X <Y, . Ockinbku CTPYKTypa MOiHGOPMOBAHOCTI Ma€ CKiHUeH-

HY CKJ'IaI[HiCTB, IONIAPHO DI3HUX €JIEMEHTIB Y, CKiHueHHe 4mcio. Tomy 13

OCTaHHBOI PIBHOCTI BUILJIUBAE, 110 maxy,,, < X, <minY,,

srs —
rex

TakuMm 4MHOM, MOYKHA CTBEPJIXKYBAaTH, 110 HAOIp iit X, re’X 3nosunii

Sr?

MPOJABIS MpecTaBisie co0oro 1HGOopMaIliiHy piBHOBary (1 mpojaaBelb HE Bij-
MOBJISIETHCS BiJl TIEPETOBOPIB), TUIBKU SKIIIO X:r = X: 11 Oynb-sikoro e X i

maxY, <X, <minY,,
rex rex

SIKII0 4ncio X € TaKuM, IO maxY <x < mlnY , TO JJIs1 OYIb-SIKOTO

srs —

reX marnvemo Y, <X <Y, Y, <X <Y, . Tomy HaGip miii X, =X,,reX 3
NO3ULIi MPOMUCIOBOr0 MIAMPUEMCTBA MPENICTABIIAE CO00K0 1H(OPMALIHY piB-
HOBary i MPOMUCIIOBE MiANPUEMCTBO HE BIIMOBHUTHLCS BiJl MEperoBopiB (mpu
IIbOMY, IIOTPIOHO 3BEPHYTH yBary Ha Te¢, IO CIiBBiAHOMCHHS 1.1 BUKOHAHO).

AHaJIOT14H1 TBEPJKEHHS € CIIpaBeIJIMBUMU 1 11 mokymi. OO6'erHaBIIN
mi gBa (akTH, MOXHA MINTH [0 HACTYIMHOTO BHCHOBKY: Habip miit X, ,K e K

npejcTaBiisie co0or0 1H(OpMaIliitHy piBHOBAry i yroay Oyne yKjiIaJeHO, TUTbKH

KO J1s1 OyAb-sIKOTO I € X' cripaBeJIMBUMH € CITIBB1IHOIIICHHS:

X, =X,rey (14)
X =X,rey (15)
rpe}strS <x < rpelan (16)
maxy, <X < mlanrb (17)

reX
Takum 4MHOM, MOKHA BU3HAYUTH, SIK CIiA POPMYBATU CTPYKTYpY MOiH-
(hopMOBaHOCTI B MPOIIECI B3a€MO/IIT EKOHOMIYHUX CYO’ €KTIB B pasi, SKIIO Kepy-
I0YUi 1IeHTp (ITPOMUCIIOBE MIANMPUEMCTBO 1 CIIyk0a MPOaaxy, 30KpeMa), Mae
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MOXKJUBICTh (popMyBaTu OyIb-sKYy CTPYKTYpy 1 mparHe cpopmyBaTu HaWIpoc-
TIiITy.

Hexail, Hanipukiiag, HEHTp HaMaraeTbcs 3a0€3MeUnTH YKIaJaHH YTOIU 3
IIHOIO, MIPU SKIH Y, <Y’ <Y, , TOOTO 3pOo0OHTH Y* €IUHOIO PiBHOBAXXHOIO I[IHOIO.
Tonai noctatHbO chopMyBaTH y CyO’ €KTIB CTPYKTYpPH MOIHPOPMOBAHOCTI TAKOTO

THUITY: L=(Y,,Y Y Y7..), L=(Y,Y .Y Y7 ,.), npu IIBOMY

maxY,. =minY_ = maxy,
res srs res srb res brs

- mizm(brb —vy*. Cii TakoXX BIAMITHTH, III0 TaKa 1H-
re

dbopmarriiiHa piBHOBara € CTaOUIbHOIO: yroay OyAe YKIaJIeHO 3 3a3Ha4CHHSIM

caMe TI€l [[IHYU, Ha SIKYy pO3paxOBYBaJId Cy0’ €KTH, OPMYIOUYH CBOT 3asBKHU.

ToOto s 3a0e3neYeHHs YKJIAJEeHHsl YrOId 33 IIHOK0, BUT1IHOIO LIEHTPY,
KepyIOYMM BIUIMBOM IICHTPY TIOBHHHO CTAaTH 3a0€3MCUeHHS B YSBJICHHIX
CyO’€KTIB €JMHOT PIBHOBAXKHOI 1iHU Y. [Ipu 11bOMY, aHTUKPU30BOIO JII€I0 MPO-
MUCJIOBOTO MiANPUEMCTBA (1, 30KpeMa, CiIykOu npoaaxy) Oyjae 3abe3rneyeHHs 3a
JIOTIOMOTO0 Pe(IIEKCUBHOTO YIPABIIIHHS YKJIaJACHHS YroJ 3 yciMa MOTEHIIHHU-
MU KJII€EHTaMU, K1 oA 3asiBKU Ha YKJIaJCHHS JOTOBOPIB.

Tak, HanpukiIaa, AKIO0 Cy0’ €KTUBHA I[iHA MPOJABIA 32 MIMIOK LIEMEHTY
ctaHoBuTh 120 rpH., nokynus — 150 rpH., 1 HEeHTp OparHe 3a0e3neYnTH yKia-
TaHHg yroad 3 BkaszaHHAM MiHU 140 rpH. Toai #iomy mOTpiOHO ITOBIJIOMUTH
poiaBIfo Taky iHdopmMaiiro: «Ilokymnernps BBaxkae: cy0’€KTUBHI IIHU MTOKYIIIIS 1
poJaBIls CTaHOBIATH 140 rpH., 1 IIe — «3arajabHe 3HAHHS». A TIOKYIIIO BapTO
nonectn HactymnHe: «lIpogaBenps BBaxae: cy0’€KTHBHI LIHU NPOAaBLs 1 TOKYII-
s cTaHoBIATh 140 rpH., 1 11e — «3arajbHe 3HaHHI». TakuM Y4MHOM (POPMYIOTHCS
HACTYIIHI CTPYKTYPH IIOIH(OPMOBAHOCTI areHTiB: |_=(120,140,140,140,...),
I, =(150,140,140,140,...). OOuznBa cy0’ecxkTM NOAAAyTH 3as4BKH 3 LIHOIO
140 rpH. 1 yroay Oyae yKiaaaeHo.

TakuM 9YUHOM, MOJEIIOBAaHHS €KOHOMIYHOI B3a€EMOJIIi MPOMHUCIIOBOTO IIi-
JIPUEMCTBA 31 CIIOKUBAYaMH SIK KIIFOUOBUMU CTEUKXOJIEpaMU B CUCTEMI aHTH-
KpU30BOTO YIpaBIiHHSA J03Boyisie (popmaiizyBatu Tmporec pedIeKCUBHOTO
YIOPAaBIIIHHS iX MOBEIIHKOIO, 1110, B CBOIO, YEPTY, CIIPUATUME 30UIBILIEHHIO 00Cs-

Ty OpOJIaXKy MPOAYKIli B KOPOTKI TePMiHU. JJOCATHEHHS TaKoi 11111 € MOYKJIUBUM
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3a paxyHOK JJOHECEHHs CTOXHBadyaM pedIeKCUBHUX KePYyIOUunX 1H(OpMaLIHHUX
MOB1IOMJICHb Ta MPH 3a0€3MeUYeHH] YKIAJACHHSI MaKCUMAJIbHOT KUTBKOCTI yToJl 3a
OTPUMaHUMHM 3asBKaMH CIOXKMUBAYiB HUIIXOM pe(IECKCHBHOTO PETyITIOBaHHS iX

ySIBJIEHB TIPO 1IIHY TOBapy.
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2.7. AJroput™M BHM3HAYeHHsI HA00Opy 3axXHCHUX aKUiid y iHBe-

cTuniiinomy noprderi

Y cydacHiil eKOHOMIUHIH JIiTepaTypi pO3pI3HAIOTH ACKiIbKa Oa30BUX TH-
1B 1IHBECTHUIIIHHUX MTOPTdEiB, 110 3aJIeKaTh B IIJIel IHBECTYBaHHS 1 CIIOCO01B
OTpUMaHHs NPUOYTKY: arpeCUBHUN MOPTQENb, 3aXUCHUIN NOPTQeb, AUBIICH -
HuM opTdenb, CIEKYISITUBHUN MOPTQeib, 3MIIIaHUN MOPThEb.

3axucHuil mopTdeiib B OUIBIIIN Mipl HIX OyAb-XTO 1HIIMK 3 epepaxoBa-
HUX BUIIE peanizye QyHkiito nuBepcudikaiili pu3nkiB. OCHOBHUMH CTPYKTYp-
HUMU CKJIAJJTOBUMHU TaKOTO MOPT(Qeis € Tak 3BaH1 3aXMCHI aKTHBH.

3axXMCHI aKTUBHU — 1I€ 1HBECTHIIIIIHI THCTPYMEHTH, SIK1 B MEPI0J KPU3OBUX
SBUI B €KOHOMIYHIN CHUCTEMI XapaKTEepPHU3yIOThCd Ha0araTo MEHIIMMH I[IHOBHU-
MU KOJIUBaHHSIMU B MOPIBHSIHHI 3 O€HUMapKaMu PUHKY, YacTO JEMOHCTPYIOUH
MO3UTUBHY JMHAMIKY Ha TJi 3arajbHOro cranay. [HBecTHIlli B 3aXHCHI aKTUBU
J03BOJISIIOTH 30€perTy KamiTall, a MpHU MOJINIIEHH] KOH'IOHKTYPU — MEpPEeBECTH
fioro B O11bII €(hEKTUBHI TPOCKTH.

KntouoBuME 03HaKaMu 3aXHWCHOTO aKTHBY € HACTYIHI: 3pOCTaHHS MpPH
najiHHI PUHKY; KOpU0pHa a00 3armi3HijIa [IHOBA IMHAMIKA B TIEPi0Jl 3pOCTaHHS
PUHKY; MiHIMallbHa CXUJIBHICTH JIO I[IHOBUX KOJMBaHb; 3a0€3MEUCHHS 3aXUCTY
B1J1 IHQUIALIT; IPUUHATHUN PIBEHB J1KBITHOCTI.

Jlo 3aXMCHMX BITHOCSTH TaKl TPYyNU aKTUBIB: JOPOTOIIIHHI MeTanu (B Iie-
pIIy Yepry — 30JI0TO), HEPYXOMICTh, 1HO3€MHY BaJIFOTY (FOJIOBHUM YHUHOM — J0-
nap CIIA), okpemi Buau IIHHUX manepiB (oOumiraitii, Jeski akirii).

KnacmyayuMm 3aXMCHUM aKTHBOM € 30JI0TO, CTAOUIBHICTH I[IH HAa HHOT'O
o0OyMOBJI€HA JIBOMa OCHOBHMMH (pakTopamMu: OOMEXKEHICTIO 3araciB 1 CTa01Ib-
HUM TIONUTOM 3 OOKY ITPOMUCIIOBOCTI Ta leHTpalbHuX OaHkiB. Ha puc. 1 npen-
CTaBJieHa JWHaMIiKa IiH ('touepciB Ha 3070TO 1 ¢'touepciB Ha iHAEeKc SP-500,
aHali3 SIKOTO J03BOJISIE 3pOOUTH BUCHOBOK, IO TUIBKU JIMIIE 30JI0TO HE MOXKE

MOBHICTIO BUKOHYBATH 3aXHUCHY POJib. 3a aHanizoBaHui nepioa 3 1990 p icuyBa-
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J¥ MOMEHTH 1CTOPIi, KOJIM MaJiHHSA PUHKY HE MOTJIO OyTH MOBHICTIO KOMIIEHCO-

BaHO JIMIIC MM aKTHBOM.
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Puc. 1. Jlunamika 11iHOBUX KOJIMBaHb 30J10Ta 1 iHAekcy SP500

SIKICHMM 3aXMCHUM AaKTMBOM BBA)KA€TbCA 1HO3EMHA BalroTa abo «ImopT-
¢denb» BamoT, WO K npaBuio BkIoyae aonap CHIA, eBpo, mBednapcbkuii
¢bpank. Hanmpuknaz, iHBeCcTOpy, 0 BKIaAae Koty B ekoHoMiky CIIIA, sk 3a-
XUCHUN aKTHUB MOKHAa BUKOPUCTOBYBATH IIBeHnapchkuii (ppank (aus. Puc. 2).
Opnak 6aunMMo, IO B i CUTyaIlli TaKOX, K 1 B MOMEPEIHINA, OJJUH aKTUB HE
Oyne manarneero. baunmo, 110 3a OCTaHHI KUJIbKa POKIB I1HA JTAHOT BAJIFOTH XO-
JTUTh B KOPUJIOP1 1 HABITh B MEPIOJI OCTAHHBOI'O 3HAYHOIO MAJiHHS 1HAEKCY B

kiHi 2018 p. He mokaszana iICTOTHOTO 3pOCTAHHS.
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Puc. 2. Jlunamika 11iHOBUX KOJIMBaHb IIBeHIIapchkoro dpanka i inaexkcy SP500
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TpeTiM «KJIaCHYHMM)» HAMPSMKOM 3aXHCHOTO 1HBECTYBaHHS € oOuirarfii.
B nepury uepry, MoBa iijie po cyBepeHH1 obiiraiii B TBepaAux BaittoTax. Ocki-
JBKW HAJIAHICTh TaKWX oOJjiramiid 3abe3meuyeTbes ep)kaBolo, TO B OLIBIIOCTI
BUIA/IKIB TOJIOBHOIO 3arpo3010 MoAi0HO1 1HBecTHIli € nedoit. Oomiramii € xo-
POIIUM CIOCOOOM «IEePEeCUIITH» KpU3y, 30€perTH 1 HaBITh MPUMHOXKHUTH Karli-

Taj, o0 MOTIM MEePeKIaCTH HOTo B aKTUBU 3pocTaHHs (auB. Puc. 3).
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Puc. 3. lnnamika 11iHOBUX KOJHBaHb ('royepciB

Ha necatupiuni obmirarmii CIHIA 1 imgexcy SP500

3axucHI akuii — e aKmii KOMOaHil, [iHa SKUX BIAHOCHO CcTaOlIbHA 1 clia-
00 pearye Ha 3HWXKYBaJbHUM TpeHJ. Ha BiAMIHY Bi UMKIIYHUX aKIliH, sIKI 9yT-
JIUB1 0 OCHOBHOTO €KOHOMIYHOTO O13HEC-IIUKIY, 3aXUCHI aKIlii MPOIBITAIOTh SIK
B MOTaHl, TaK 1 B Xopoii yacu. L1 manepu He 1iKaBi CIEKYISHTaM, TOMY 1 B Tie-
P10/ 3pOCTAIOYOTO TPEHIY BOHU POCTYTh MOBUIHHO. BiIMIHHIMHM O3HaKaMu Ta-
KHUX TarepiB € Taki: NOMUT Ha MPOAYKIIO0 BIAHOCHO MOCTIMHUM 1 HE 3aJIEKUTh
B1JI CBITOBOi KOH'TOHKTYPH; MIPOIYKIIisl Ma€ CTpaTeriyHe 3HAYEHHS; KOMIaHii mo-
Ka3yl0Th MOCepe/IHI (PiHAHCOBI pe3yJIbTaTH, ajie MAlOTh JIP)KaBHY MiATPUMKY.

[TpuknagamMu 3aXMCHUX € aKIlii KOMITaHii 31 chepr KOMyHAIBHHUX MOCTYT,
KOMITaHii, 110 BUPOOJISIOTh TOBAPU MOBCAKACHHOTO MOIMUTY, (hapMaIieBTUIHUX
koMrmaHii. [TonuT Ha KOMyHaJIbHI MOCITYTH (OMaJeHHs, ra3 1 BOJa) MOCTIHHUHN 3
00Ky mrojiel OyIb-sIKOTO €KOHOMIYHOTO KJIAcy 1 Ha Oynb-aKii (a3l eKOHOMIYHO-

ro 1ukiy. KomyHanpH1 miAIpUEMCTBA BUTPAIOTh Bl OUIBIN MOBIIBHUX ITUKJIIB
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JII0BOT aKTUBHOCTI, OCKIJIBKM CTaBKM 3alo3WueHb ab0 BapTICTh KamiTally, K
paBujIO, HUXKYE IMiJl 4ac €KOHOMIuHOro cmagy. Kommanii, 1mo mponoHyoTh
CTIIO’KHMBYI TOBAPH MOBCAKACHHOTO MOMUTY, TaKi SK MPOAYKTH Xap4yyBaHHS 1 Ha-
101, OJIAAT, TeHEPYIOTh CTAOUIbHI IOXOJU MPOTITOM SIK CTIMKHX, TaK 1 HECTIMKHUX
NepioiB €KOHOMIYHOTO ITUKITY, TaK SK MOMUT Ha IX MPOAYKINIO 3aIUIIAETHCS
MPaKTUYHO HE3MIHHMM. AKIII (apMalleBTUYHUX KOMIIaHIM a00 KOMIIaHii, 110
CHELIai3yIOThCS B Taly3l O10JOTIYHUX HAyK, MPALIOIOTh J00pe B Oyab-IKOMY
€KOHOMIYHOMY IIMKJi, OCKUIBKH 3aBXIHU ICHYIOTh XBOP1 JIIOJU, SIKUM TOTPIOHI
JIKH.

B nanomy nocnimxenHi OyeMo aHami3yBaTH akiiii, o GopMyIOTh 1HIEKC
SP500. 3rizno rnobanbHOro craHaapty kiacudikamii ramysei (GICS) posris-
HEMO akIii a1 KoXHOi 3 11 rany3eil sk NOTEHIWHUX MPETEHACHTIB Ha POJIb
3aXUCHUX aKTHUBIB. ¥ Ta0x. 1 mpeacTaBieHui mepesik raiay3ei, a TaKokK YMOBHE

MO3HAYEHHS BIJIMOBIAHOTO TATy3€BOTO CYOIH/IEKCY.

Tabnuys 1.
I"any3eBa ctpykTypa iHnekcy SP500
Hasga ramyseBoro iHzmekcy YMoBrie
MO3HAYCHHS
Martepianu (S&P 500 MATERIALS) S5MATR
Hepyxomicts (S&P 500 REAL ESTATE) S5RLST
Komynanehi mocnyru (S&P 500 UTILITIES) S5UTIL
Enepreruka (S&P 500 ENERGY) S5ENRS
CrioxuB4i ToBapu moBcsikaeHHoro nonuty (S&P 500 CONSUMER
STAPLES) S5CONS
[Tpomucnoicte(S&P 500 INDUSTRIALS) SS5INDU
CrnioxxuBui ToBapu BubipkoBoro monuty (S&P 500 CONSUMER
DISCRETIONARY) S5COND
Komynikaniitai nociyru (S&P 500 COMMUNICATION SERCES) S5TELS
®inancu (S&P 500 FINANCIALS) S5FINL
Oxopona 3m0pos's (S&P 500 HEALTH CARE) S5HLTH
[ opmaniitai TexHosorii (S&P 500 INFORMATION TECHNOLOGY) SS5INFT

Takum yuHOM, anropuT™M (OPMYBaHHS MHOXWHU 3aXUCHUX aKIid Oyne

MICTUTH HACTYIHI OCHOBHI €TaIlu:
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1. Tlo3uiioHyBaHHS Talmy3eBUX TPy aklii B MPOCTOPl «PHU3UK-
JTOX1THICTh» 1 BU3HAUCHHSI CTYIICHS OJM3BKOCTI TaTy3eBUX CYOIHJICKCIB 1 1HJICK-
cy SP500.

2. Bulip raiy3eBux IrpyIl, akilii SKUX MOXKYTb BUCTYIIATH B POJI1 3aXHCHUX
B MIEP10J] KPHU3H.

3. He3anexxuuii aHami3z CTpyKTypy BUOpPAHUX ragy3€BUX TPYI.

4. BuOip 3aXMCHHUX aKTUBIB B KOXHIl raixy3eBiil rpyIii.

5. AHani3 oTpuMaHOi MHOKMHU 3aXMCHUX aKTHBIB, 110 HAJIEXKaTh PI3HUM
rajry3¢BUM IpyIIaM.

6. IIpHiHATTS OCTATOYHOIO PIIEHHS PO CTPYKTYPY 3aXUCHOTO 1HBECTHU-
iHOTO TIOpTdeErs.

Ha puc. 4 npencrasieHi caM 1HIEKC 1 HOTO CTPYKTYpHI KOMIIOHEHTH B

IPOCTOP1 «PUBUK-TOXITHICTHY.

SSINFT

S5COND

0.70% SSHLTH

SSMATR SSRIST
oo S5INDU
0,60%% SPX

' SSENRS
S5CONS

DOXOAHOCTb
o
h

S5FINL
S5UTIL

0,20% S5TELS

pUCK

Puc. 4. Tnnexc SP500 1 #ioro raixy3eBi KOMIOHEHTH

Sk BUIHO 3 pUCYHKA, JIBA TATY3€BUX 1HJACKCU 3HAXOSITHCS HAHOIMKYE 10
iaexcy SP500 — e SSHLTH 1 SSUTIL. Ipu ubomy SSUTIL mae piBeHb pusu-
Ky 4,14% (u1e He3HauHo mepeswuinye pusuk iHAeKCy 4,03%). [npexc SSHLTH
Mae piBeHb pusuKy 3,75% 1 noximnicth 0,58%, sika Moxke OyTH MOpIBHSIHHA 13

NOX1HICTIO ocHOBHOro 1HAEKcY (0,59%). V HalikpamoMy CTaHOBHII 3HAXO-
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nuThes ranmy3eBuid iHAeke SSCONS, skuii Mae HAHIKYUH 110 BC1M CYKYITHOCTI
MOKa3HUK piBHA pus3mKy 3,06%, 1 noxiaHicts 0,56%, HabmmkeHy 10 NpuOyTKO-
BOCTI OCHOBHOTO iHJEKCy. TakuM 4MHOM, 3a3HA4Y€HI TPHU Tally3l MOXYTb OyTH
PO3MIISIHYTI K JpKepesa BUOOpY 3aXMCHUX aKllii, TOMy II0 BOHU MPOJIEMOHCT-
pYyBali HAMMEHIII 3a CYKYITHICTIO PIBHI PU3HKY 1 CEPEIHIO JTOX1THICTb.

Tak gKx KOXeH 3 pO3MISIHYTUX BHUIIE TATy3eBUX CYOIHACKCIB XapaKTepU3ye
rajxys3b y IUJIOMY, a HaM HE0OX1THO BUOPATH B SKOCTI 00'€KTIB IHBECTYBAaHHS aK-
1117 KOHKPETHUX KOMIIaHIi, JJIs MOJaIbIIOro aHali3y KpiM MOKAa3HUKIB PU3UKY 1
JIOX1JTHOCT1 PO3TIISTHEMO TaK0X KOE(IIIEHTH MAPHOI KOPETLii akIii 3 1HIEKCOM
SP500, npolieHTHY 3MiHY I[IHM aKI(iid 32 BECh aHAII30BAHUI PETPOCTICKTUBHUMN
1epios, a TaKOXK IPOBEJAEMO MOPIBHSIBHUN aHajli3 MOBEAIHKH IiH aKIlii B KpH-
30B1 mepioau. Ilig kpuzoBUMH TiepiogamMu OyaeMO PO3YMITH IHTEpBAIM 4acy,
MPOTATOM SIKMX CIIOCTEPIrajgocs 1CTOTHe 3HKeHHA 1iHu iHaexcy SP500. Kpu-

30B1 MEpIOJU, PO3MJISTHYTI B paMKax IbOro JOCIHIJKEHHS, MPEJCTaBJICHI B

Tad. 2.
Tabnuys 2
XPpOHOJIOTISI KPU30BUX MEPIOIiB
[TouaTok nepioxy Kineus nepiony
31.08.2000 28.09.2001
31.05.2001 28.09.2001
29.03.2002 30.09.2002
31.10.2007 31.03.2008
30.05.2008 27.02.2009
30.04.2010 30.06.2010
29.04.2011 30.09.2011
31.07.2015 30.09.2015
30.11.2015 29.01.2016
31.01.2018 30.03.2018
28.09.2018 31.12.2018
30.04.2019 31.05.2019

JIns TpbOX OOpaHUX rajgy3eBUX I'PYI MPOBEAEMO HE3AICKHHUM aHai3 X
CTPYKTYPHOTO CKJIaJly 1 BU3BHAYMMO Habip akilii, sKi HalOUIbII TOBHO BiJAIMOBI-

JA0Th KPUTEPIIO 3aXUCHUX aKTUBIB.
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PosrnsHeMo rpymy CHOXHBYMX TOBapiB  MOBCSIKIACHHOTO MOIUTY
(S & P 500 CONSUMER STAPLES).

Bbynemo anamizyBatu 00'€KTH TpyId B MPOCTOPI JBOX OCHOBHMX 1HAMKA-
TOPiB — KoedirienTa kopessiii 3 6a3oBuM iHaeKkcoM SP500 1 mporieHTHOT 3MIHH
IIIHA aKI[i 32 BECh aHAJI30BaHUN peTpocreKTHBHUHN nepiof. [IpoBeneHi po3pa-
XYHKH TOKa3aly, 10 00'€KTU 1ICTOTHO PO3PI3HAIOTHCS 32 APYTUM 1HIUKATOPOM,
TOMY OYJIM pO3TJIIHYT1 HACTYIIHI MMHOKHHU B paMKaX BUX1IHOT TPYIIU:

e akIIii, o nmokaszanu 3poctanHs B iHTepBaii Bijx 100% g0 1000%;

e aKIIii, o mokasanu 3poctanHs O1abII HIXK 1000%;

e aKIii, o nokasanu 3poctanHs MeHue 100% (1iHa Akux Baja 3a po3-
TJISHYTUH TIEepion).

Ha puc. 5 nokazani pe3ynbpTaTél Takoi kiacudikarii. Sk 6auyumo, Oi1b-
IIICTh aKI[1i MOTpanuio A0 nepumoi rpynu. O0'eKTH L€l MAMHOXUHU MOKA3aIH
3pOCTaHHS I[IHU 32 aHAJII30BaHUN MEPIOJI, 10 BXKE € apTyMEHTOM ISl PO3TIIALY
ix sk 3axucHuX. [Ipy 1bOMY 3Ha4uHa YacTKa O0'€KTIB MPOJEMOHCTpYyBaja MpHU-
PICT IIiHH, II0 TEPEBUIIYE AHAIOTTYHUM MOKa3HUK iHAekcy SP500 (236%). ¥V
Jpyroi MiAMHOKHHI MPUCYTHI aKIlli, sIKi TOKa3aJid aHOMAJIbHE 3pOCTaHHS, 110 B
pasu NepeBHUIllye 3pOCTaHHs 0a30BOro 1HAEKCY. Takux KOMMOaH1i 10CUTh MaJlo, 1
JUTSL TOTO, TI00 MPUHUHATA OCTATOYHE PIIICHHS MPO iX BKIIOUEHHS B 3aXHCHHI
noptdenb, MOTPIOHO MPOBECTH JOJATKOBUM aHAJ3 iX OCHOBHUX (PIHAHCOBHUX
MOKA3HMKIB. AKIIT KOMIaHIH, 110 MOTPANMWIN 0 TPEThOI MiIMHOKHHH, BUKITIO-
YarOThCS 3 MOJAJBIIOTO aHalli3y, TaK SK BOHU HE MPOJIEMOHCTPYBAIN 3POCTaH-
HSIL

o6 npuiiHATA OCTaTOYHE pIIIEHHS PO BUOIP 3aXMCHUX aKTHUBIB, HEOO-
X1IHO TIpOaHasi3yBaTu MOBEIIHKY aKlii B IEPIOIN KPU3H.

JI71st 1IbOTO 3HAKWAEMO TEMIH 3POCTAHHS KO)KHOTO aKTHBY 3a KOXKEH KpH-
30BUH MEPioJl, MpeacTaBiIeHU B Ta0d. 2. Y Tabia. 3 HaBeAeHO (hparMeHT JaHUX,

OTPUMAaHUX JIS YOTUPHOX aAKIIIH.
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Puc. 5. Ilo3uniionyBaHHS aKIiliii B ABOBUMIPHOMY IIPOCTOPI (CIOKUBY1 TOBApH

MOBCSIKIEHHOTO MOMUTY)
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Tabnuys 3
TeMmu 3pocTaHHs aKIlii 1 IHIEKCY B KPU30BI MEP10IU
. Temnu 3pocTaHHs
HO‘I?,TOK KIH.CHB EL KO e WMT
reptoay. | feplony 1 SPS00 | N Equity | UN Equity | UN Equity | UN Equity
31.08.2000| 28.09.2001| 69 81 89 118 104
31.05.2001| 28.09.2001 83 82 99 113 96
29.03.2002| 30.09.2002| 71 84 92 99 80
31.10.2007| 31.03.2008| 85 104 99 101 117
30.05.2008| 27.02.2009 52 48 71 73 85
30.04.2010| 30.06.2010| 87 85 9 96 90
29.04.2011| 30.09.2011 83 91 100 97 94
31.07.2015| 30.09.2015 91 91 98 94 90
30.11.2015| 29.01.2016 93 101 101 109 113
31.01.2018| 30.03.2018 94 111 91 92 83
28.09.2018| 31.12.2018 86 90 103 110 99
30.04.2019| 31.05.2019| 93 94 100 97 99
bruskicTs 10 iHAEKCY 34 49 77 66

Sk BUHO 3 TAOMNMII, TOBEIIHKA aKIIA BIPIZHAETHCA SIK MiXK COOOI0, TaK 1

BiJl kpu3u 10 kpusn. Tak, nanpukiaz akiii PG UN Equity B koxH1# kpu3i mpo-
JEMOHCTPYBAJIU 3pPOCTaHHSA, IO € OUIBIINM HIDK 3pOCTaHHS 1HACKCY. AKIIi
KO UN Equity onun pa3 Bnanu Oinbine, Hix iHaekc. Akmii WMT UN Equity
7IBa pa3u Bnayim Oubie, HiX 1HAeKC. 3 akmisimu EL UN Equity nmogi6na curya-
11 TpAMWIacs YOTUPHU Pa3H.

Hac OyayTh 1iKaBUTH TIIBKH T1 aKTHBH, IMOBEAIHKA SIKUX 1CTOTHO BIIpi3-
HSJIOCS BiJ] MOBENIHKU 0a3oBoro iHjekcy. 1106 mpopanxkyBaTH akilii B 3ajex-
HOCTI BiJ cTyneHs 6im3bKocTi 0 iHAekcy SP500, po3paxyemMo eBKIIIOBY Bijc-
TaHb KOXKHOI aKIIii BiJl 1HJEKCY (IMB. OCTaHHIH psiaok B Tad:. 3).

@dparMeHT MmiJCyMKOBHX PO3PaxyHKIB MO BCIM CyKyHMHOCTI aKiiil mpen-
cTaBjiecHUH B Ta0ia. 4. SIk 6Gaummo 3 TaOnMIl, JaHWH MOKA3HUK KOJHMBAECTHLCS B
iHTepBai Big 12 mo 106. OvikyBaHO cepesl akiliii 3 HaWMEHIIUMH 3HAYCHHSIMU
BUABWINCS OO'€KTU TPEThOI MiJAMHOKMHHU, SIKI TOKa3ajlu CYKYITHE 3HUKCHHS
CBOIX II1H 3a BECh aHaJi30BaHUM nepio. s moganeiioro anamisy oyaemo Opa-
TH aKIlii, IK1 ONMUHWIKNCS B HIKHIX psAIKax TaOmuIll, TOOTO Ti, SKi IPOJEMOHCT-
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pyBanu HabaraTo MEHIIE NaJiHHS B KPpU30BI nepioau, Hix iHaekc SP500. Buxo-
JISTYd 3 aHaAII3y PO3NOJLTY PsIy, BiOepeMo akilii 31 3HaYeHHSIM €BKJIIJIOBOI B1JI-

CTaHi B IHTEPBAJIL.

Tabnuys 4
EBKITiTOBI BiICTaHI MiXK aKI[isSIMU TPYITU CIIO’KUBYMX TOBapiB 1 iHgAeKcom SP500
OO0ekT EBxitifoBi BigcTani
WBA UW Equity 12
PEP UW Equity 15
PM UN Equity 19
KHC UW Equity 23
SJM UN Equity 82
MNST UW Equity 92
GIS UN Equity 92
ADM UN Equity 94
STZ UN Equity 96
MO UN Equity 101
HSY UN Equity 103
HRL UN Equity 103
CHD UN Equity 106
MKC UN Equity 106
Posrinsaaemo raixy3b KOMYHaJIbHUX MOCHYT (S & P 500

COMMUNICATION SERCES). Ha puc. 6 mpencraBieHa CTpykTypa rainysi B
IIPOCTOPI ABOX MOKA3HUKIB - KoedimienTa kopensiii 3 ingekcom SP500 1 mpupo-
CTY IIIHHU 3a BECh MEPioJ.

Sk 6aunMo, TyT TaKOX MOXHA BUIUIUTH TPU TPYIHU aKIH B 3aJI€KHOCTI
B1JI MOKa3HUKA MPUPOCTY I1HU. AKIIIT TIIBKU OJHIET KOMMAaHIi MOKa3aJid MPUpPICT
minu, meamuid HK 100% (AES UN Equity). Akiii 1BoX KOMITaHii TIPOJEMOHC-
TpyBasin 3poctanHs, sike nepesunrye 1000% (WEC UN Equity 1 NEE UN
Equity).

EBKu1i10B1 BiicTaHi 1S Ii€1 TPYIH aKIliid KOJTUBAIOTHCS B IHTEepBaii Big 21
10 94. Buxoas4u 3 XapakTepy po3noauly psay, A OAIBIIOr0 aHaji3y Bifi0-

paHo aKIlii 31 3HAYCHHSIMU B 1HTEpBaJi Big 68 10 94.
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Puc. 6. Ilo3uiiionyBaHHs aKIiliii B ABOBUMIPHOMY ITPOCTOPI

(KOMyHaJIbHI MOCITYTH)

Pozrisitnemo rany3p oxoponu 3710poB's (S & P 500 HEALTH CARE). Ha
puc. 7 mpencTaBlieHa CTPYKTypa Taly3l B TPOCTOP1 ABOX MOKA3HUKIB — KOediIli-
eHTa KopeJsuii 3 inaekcoM SP500 1 mpupocTy 1iHU 3a BECh Mepiof. Y i ramysi
IIIMHOXKHHA aKIlii, 0 rmoka3anu 3poctanHs Oiunbiie 1000%, mae Habararo 6i-
JBIIY PO3MIPHICTh B MOPIBHSAHHI 3 Taidy3siMU CIIOKUBYUX TOBAPIB 1 KOMYHaJlb-
HUX MOCIYT.

EBKi0B1 BiJiCTaH1 18l L1€1 TPYNH aKI[il KOJIMBAIOTLCSA B IHTEpBaJl BiJ 2
1o 149. Buxoasuu 3 xapakrepy po3noJiuty psaay, A MOAATBIIONO aHaji3y Bifi-
OpaHo akirii 31 3HaUeHHsIMHU B iHTepBai Bia 90 o 149.

TakuMm 4KMHOM, B SIKOCTI €JIEMEHTIB 3aXMCHOro mopTdens BiaiOpaHi akiii
TPHOX TaTy3€BUX HAMPSAMKIB. B ramy3i cnokuBumx TOBapiB 0OpaHi 8 iHCTpyMe-
HTiB: MNST UW Equity, GIS UN Equity, ADM UN Equity, STZ UN Equity,
MO UN Equity, HSY UN Equity, HRL UN Equity, CHD UN Equity i MKC
UN Equity. B ramy3i komyHansHuX nociyr BiaiOpano 5 inctpmentoB: WEC UN
Equity, ED UN Equity, SO UN Equity, AES UN Equity i FE UN Equity. 3 ra-
ny31 oxopoHu 370poB's Biaiopano 10 inctpymenti: COO UN Equity, ALXN
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UW Equity, MCK UN Equity, HUM UN Equity, MYL UN Equity, UNH UN
Equity, ILMN UW Equity, UHS UN Equity, STE UN Equity 1 ABC UN Equity.
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Puc. 7. Tlo3uiiionyBaHHS aKIliii B ABOBUMIPHOMY ITPOCTOP1 (OXOpPOHA 3A0POB'S)

BiamoBinHo 10 3anpOMIOHOBAHOTO B POOOTI aNrOpUTMy, MOAAIIBIIE TOCITi-
JUKEHHS! TOBUHHO OYTH MOB'A3aHE 3 MPOBEAEHHSAM MOPIBHSAIBHOTO (PIHAHCOBOTO
aHai3y BiIOpaHUX KOMMaHiH, 10 MOKIIMBO TIPU3BEJIE 10 CKOPOUCHHS HaBee-
HOTO BHUIlle cUCKy. [licas 1poro HeoOXiaHO Oy/ie MPOBECTU PO3PAXYHKHU TOBE-
JIHKH c(hOPMOBAHOTO MOPTQENs Ha pETPOCIEKTUBHUX JIAHUX, a TAKOXK BU3HAUU-

TH TOYKH BXOAY IJIS1 KOKHOI'O aKTHUBY.
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I'JIABA 3
CUCTEMHBIN AHAJIU3 B TIPOEKTUPOBAHUM U YIIPABJIEHUU

3.1. MamuHHe HABYAHHA aJaNTHBHOI0 MNOIIYKY ONTUMAJIbHOL

cTparerii NiIBUILEHHS WiHHOCTI OpeHxy

CporoiHi €KOHOMIKA MIBUAKO 3MIHIOETHCS, TOMY BILIUB OpEHIy Ha J07a-
HY BapTICTh, 1HOAI MOXXE TpaTH HE TUIbKH BAXKIUBY, aie 1 QyHIaMEHTaIbHY
poisib. Uepes 11, KO)KHE CydacHE MiANPUEMCTBO, SIKE X04ue OYTH KOHKYPEHTHUM
Ha PUHKY, IOBUHHE MaTH CTPATETII0 PO3BUTKY CBOTO OpeHy.

Po3BUTOK OpeHIy MEKYye 3 PI3HUMH LIISAMU: 301IbIIEHHS JOJAHOI BapTO-
CTl, MaHIMyJIIOBaHHS 3 (paHIIN30t0 TOIIO. [IJist KOXKHOT 3 11iJIei MOKHa BUOpaTU
METOJI 1 3aCTOCYBAaTH MOTO, ajie 1HOJl JYyXe BaKKO BHU3HAYUTH METY, KpUTEpii
OIIIHKM, 1 3araJibHUi OO'€KT OLIHKUA IS OTPUMaHHS OaXXaHOTO pe3yJbTaTy
[4,5, 6].

VY cBITI € 6arato IOCHIIKEHb MO0 PO3POOOK METOAUKU PO3BUTKY OpeH-
JiB, BU3HAYEHHS iX BapTOCTI, MIIBUIICHHS JIOJAaHOT BAPTOCTI MPOAYKIli a0 1mo-
CIIyTH, aJieé HE OJUH 3 IIMX METOJIB HE CTaB €TATOHHUM. Tak camo, 0COOIMBOIO
po0JIeMOI0 € caMe TMOHATTSA OpeHay, YMHHUKIB, SIKI BIUIMBAIOTh Ha Horo ¢op-
MYyBaHHSI.

CydacHa TEHJEHIliSI MacOBOTO BIPOBAHKCHHS MAIIMHHOTO HABYaHHS B
Oynp-siKy 31 cep KUTTEASUIBHOCTI JIFOAUHU 00yMOBJIEHA PO3BUTKOM KOMII FO-
TEPHUX MOTYKHOCTEU, J103BOJISIE PO3POOIATH METOAMKU 30UIbIIEHHS JO0JaHOI
BapTOCTI KOMITaHIM 1 BOpOBaKyBaTH iX. Hampukimanm, 3acTOCOBYIOUM TEOPItO
irop i MallMHHE HaBYAaHHS, MOYKHA CTBOPUTH CHUCTEMY, 3aBIaHHIM SIKOi € TeHe-
partis mopaji, BU3HaAYCHHs peCypCiB I OTPUMaHHS OaKaHOTO pe3ysIbTaTy 010
30UTbLIEHHSI BapTOCTI OpeHAy, AOJATKOBOI BapToCTi npoaykiii. HaBuanHus cuc-
TeMd (YHKIIOHYBaHHS OpeHIy MOXKe 3A1MCHIOBATHCS 3aBISKHU 3aCTOCYBAHHIO
METO[IB MallIMHHOTO HaB4aHHs: «HaBuanHs 3 miakpimieHHsm» 1 «Knacudika-
wis» [3, 7].
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Tax, ans G1IbII TOYHUX PE3YIbTATIB, OPEHAN MOXKHA PO3IUIUTA Ha YMOB-
HI KaTeropii 3a iX npu3Ha4eHHAM, CIOCOOOM OTPUMAaHHS MPUOYTKY 1 CTPYKTYPH.
MoskHa BUALIATH Taki BUAM OpPEHIy: KOMIIaHis, TPOAYKTOBUN OpeH, CepBICHHI
OpeH, OpeH1 XOJJIUHTY, OCOOMCTUH OpeH I, My3U4HHUI OpeH]l (My3u4yHa rpyrma,
iM's My3uKaHTa), OpeHa nofii, reorpadiunuil OpeHs, corianbHui Opena, OpeHa
HEKOMEPLIHHOT opranizaiii, OpeH ] MOJITHYHOI KOMITaHii.

ITotpeba B posmnonuii OpeHAIB Ha Kareropii, o0ymMoBJeHA BiJIMIHHICTIO
BXIJTHUX MapaMeTpiB, AKl AyKe€ CUJIBbHO BIUIMBAIOTh Ha AKICTh po3paxyHKiB. Ha-
MPUKIIAA, 00 HACTPOITH MY3UYHHM OpeHAy a00 MOJITUYHUI HEOOXI1AHO PO3r-
JsHYTH 0€e3.114 (DaKTOpIB 1 MOKAa3HUKIB. Tak, HOMITUYHUI OpEH] MOKE BKIIOYATH
TaKl TOKa3HUKHU: KUIbKICTh IITa01B, KUIBKICTh 3yCTpideil 3 rpoMaJITHAMH, K1JIb-
KICTh YYaCHHUKIB MAPTIi, 00CAT BUTPAYEHUX KOIUTIB HA PO3BUTOK MapTii. My3uu-
HOMY OpeHly He MOTPIOHI MOKAa3HUKHU, SIKI BIMOBIJAIOTH MOJITUYHOMY OpEHITY.
AJne BIH Ma€ CBO1 yHIKaJbH1 IOKAa3HHUKH, SIK KUIBKICTh KOHLIEPTIB.

KoskeH 3 BuiB OpeHJIIB MparHe A0 CTaHy, SIKMi Ma€ BIANOBIAATH PIBHO-
MIPHOMY PO3BUTKY BCiX obOnacteit Openay. Takuit cran B KOHIIEMII1, po3po0Iie-
HOT JIJIs1 HABUAHHSI CUCTEMH HAa3MBAEThCS BPIBHOBAXKCHHUM OpEH/I.

bararokyTHUK BpPIBHOBa)XEHOTO OpPEHIy — KOHIICMIIiSI BPIBHOBAYKEHHS
BKJIaJIEHb PECypCIB y pi3Hi chepu OpeHIUHTY NIl OTPUMAHHSI MaKCHUMaJbHOIO

pe3yibTary.
BEPXHIN

MEHTAJIBHUM

TAKTUJIBHUH

HWKHIN
Puc. 1. Bpenn B quHamiiii, rpadiqHOo 300paKeHUI 32 KOHIICTIITIEO
BPIBHOBAYKEHOT'O OpeHTy
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Koxen mapamerp BIUIMBa€E Ha JBI TOYKHM B 0OaraTOKyTHUKY. BepxHiii
OpeH/1 € MPOTUJICKHICTIO HUKHBOT'O OpeHy 1 pH 301JIbIIIEHH] 3HAaYEHHS BEpX-
HBOTO OpeH]ly, 3HAUEHHS HIKHBOTO 3MEHIITY€ThCSI.

BepxHiit 6peHa — OpeHAUHT, SKUI CIIPSIMOBAHUN Ha CIIOKMBAYiB, 1HBEC-
TOpiB, MAPTHEPIB 1 € CIOCOOOM JOHECEHHS CBOTO OpeHAy ISl 30BHINIHBOTO
CIOKMBaya.

HwxHiit Opena — OpeHIUHT, SKUH CIIPSIMOBAaHUN HA BHYTPIIIHIO CKIA0BY
cyO'ekra. Lle MOXyTb OyTH CIIBPOOITHUKH, IEPCOHAN, KEPIBHULTBO.

MenTanpHuil OpeHn — JyacTuHa OpeHay, sika BiAmoBigae 3a ¢iutocodiro,
MICIIO, LTI 1 BCl YaCTUHU OpEeHAy, SIKI € HeMaTeplaIbHUMH 1 SIKI HE MJIATaloTh
KUTbKICHIH OIIIHITI.

TakTuneHui OpeHa — YaCTUHU OpEHTy, SIKI MO>KHA BUKOPUCTOBYBATH: T€-
XHOJIOT1i, MpeaMeTH OpeH Ty, TaTEeHTH 1 T.1.

MakcumaiibHa TPOIYKTUBHICTh OpPEHly JOCSITAE€THCSI OJTHAKOBUM CITIBBI/JI-

HOIIEHHSIM KO>HO1 31 CTOP1H, TOOTO YTBOPEHHS KBaJipaTy 3 0araToOKyTHHUKA.

BEPXHIN

MEHTAJIBHUNA TAKTUJIBHHA

HDKHINA

Puc. 2. 1 neanbHuii, BpiBHOBaOXXEHUMN OpeH 1, rpadiuHO 300pakeHui 3a

KOHIICTIIII€I0 BPIBHOBAXKEHOTO OpeH/TY

CriBBITHOIIEHHSI CTOPiH, BU3HAYAE€ThCsI HAOOpOM OalliB, sIKI pO3paxoBy-
IOThCSI 3 BUKOPUCTAaHHS Oe3niul (pakTopiB. [ns kKoxkHOTO 3 TUMIB OpeHIB, PO3-

BUTOK (DaKTOPiB IMO-PI3HOMY BIUIMBAIOTh Ha KIHIIEBUM pe3ynbTaT. [Ipomopiiii,
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HEOOX1/IHI /U JOCATHEHHS BPIBHOBAXKEHOTO OpEHJy, TaK CaMO € PI3HUMHU, IS
KO>KHOT'O 3 TUIIIB OpEH/IIB.

OcHosHi pesynomamu 0ocniodicenns. 11ocmimoBHICT pOOOTH CUCTEMHU, B
OCHOBI IKOi 3HAXOAWTHCSA MAIIMHHE HABYAHHS, MOXHA PO3UINTH Ha TPU €TaIu:
O3HAUEHHS TUITy OpEHy 3 BUKOPUCTAHHSIM HABUCHHX HEUPOHHUX MEPEXK, IS
TOYHOTO BU3HAYEHHS TUIY 3a BXIJHUMH NapaMeTpaMH, HaBUaHHS MOTO 1 3HAXO-
JDKEHHS Kpaloi cTparterii, 3aCTOCYBaHHS 3HaHb MAIIMHHOTO HaBYAHHS Ha 3aj1a-

HUM OpeH/I.

MACHB BATATO®AKTOPHUX
JAHUX OYHKIIIOHYBAHHS BEPEH/1Y
I

K/TACU®IKALIIS JAHUX
HEMPOHHOIO MEPE)XEIO

| ]
TIPOJIYKTOBWI | [TEOTPAGIUHWN | [ TOIITUYHIIN

BPEH/I BPEH]I BPEH]
| | I

HABYAHHSA 3 INIAKPITVIEHHAM
|

BA3A JAHUX 3 MOAKJIMBMMH
AIAMH, BUAAMIA CUCTEM 1
OB'€EKTAMM 30BHIIIHEOTO

BITJIMBY, AKI BITPOBA/DKYIOTHCH B
CHUCTEMY HABUAHHSA 3 AOJIEID
FIMOBIPHOCTI

BUKOPUCTAHHS [T
ATEHTOM 3 BA3U
JAHUX BUTIAJIKOBUM
YUHOM ABO YEPE3
PO3PAXYHKH

CTPATETI'TA
[MOJTITUYHOI'O BPEHY

CTPATEI'TA
MMPOOYKTOBOI'O BPEHAY
CTPATEI'TA
I'EOI'PA®IYHOI'O EPEHOY

BITPOBADKEHHS
BUIAJKOBOI CHCTEMH
3 BA3U JAHWX /15
[ HABUAHHA ATEHTA

LMKJIIYHE 3ACTOCYBAHHS [I1T 47151 KOPUT'Y-
BAHHSI CTPATEI' 3 METOIO JOCSTHEHHSA
BPIBHOBAJKEHOI'O BPEH/Y 3 MAKCMAJIBHHM
THTEPBAJIOM MO0 YTPUMAHHA

3ACTOCYBAHHSI HA
CUCTEMY BHIIAJKO-
BUX Il CUCTEMH,
O IMITYIOTE 3MIHU
1 l CHUCTEMH B

1
11 PEAJIBHOMY YACI

XX,
X, X,

Puc. 3. KoHuernuis MalmiMHHOTO HaBYaHHSI aJalTUBHOTO MOIIYKY ONTUMAIbHOT

CTpaTerii MmiIBULICHHS LIIHHOCTI OpeHay
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[lepuum etanmom Oyzae kinacudikaiiss OpeHay 1 BUBHAYSHHS HOTO HaJlexkK-
HOCTI JI0 OAHOTO 3 TUIB OpeHaiB. e moTpibHO, 60 Aii, IKi MOXYTh 3A1HCHIOBA-
TH OLIHIOBaHHS OpeHy 1 MOJii, 1[0 BUHUKAIOTh B CHCTEMI MO-PI3HOMY BIUIMBA-
I0Th Ha Pi13H1 TUIH OPEH/IIB.

Jpyruii etan CKIaJa€ThCsl 3 HABYaHHS Ta 3aCTOCYBAHHS MAIIMHHOTO Ha-
BUAHHS, JJI1 OTPUMAaHHS HAWOUIBII ONTUMAILHUX TPOIIECIB PO3BUTKY OpPCHIY.
Jiss poro MM BUKOpPUCTOBYeMO «HaBuaHHS 3 MIJKpIUICHHAM», a caMme
Q-learning.

ATEHT 1 cepe/IoBHUIIA IPaOTh KIOYOB1 POJIi B AITOPUTMI HABYAHHS 3 MMij-
KkpirieHHsIM. CepeoBHIIE — 1€ TOM CBIT, B SIKOMY JOBOJUTHLCS BUKUBATH ATECH-
Ty. Kpim Toro, Arent orpumye Bij CepeoBullia MiAKPIIUIIOI0Y1 CUTHAIH (BUHA-
TOpOY): 1€ YKCIIO, 110 XapaKTEPU3ye, HACKUIBKM XOPOIIUM a00 MOTaHUM MOXK-
Ha BBa)XKaTH MOTOYHHM cTaH cBiTY. MeTa AreHra — MakCUMI3yBaTH CyKYyIHY BH-
HAropoJy, TaK 3BaHUi «Burpamn [3, 7].

B uisiomy, MoHa BUIIIMTH HACTYITHI €JIEMEHTH B HABYAHHI:

1. Ctan — 11e IOBHUIA OMUC CBITY, B IKOMY HE BTPadeHO >KOJHOTO (ppar-
MeHTa 1H(dopmallii, o xapakTepusye uen cBit. Lle Moxe OyTu mo3uis, Gikco-
BaHa a00 nquHaMIyHA. SIK MpaBUIIO, TaKl CTAHH 3aMUCYIOTHCS y BUTJISI/II MACHUBIB,
MaTpuilb 800 TEH30PIB BUILOTO MOPSIKY.

2. Jlist 3a3BUYall 3aJISKUTH BiJ] yMOB HABKOJIUIITHBOTO CEPEIOBUINA, 1 B Pi-
3HUX CEpPEeJIOBHUIIAX areHT OyJe poOuTH pi3Hi Ail. be3niu gomyctumux i areH-
Ta 3aMHUCYETHCS B MPOCTOPI, IMEHOBAHOMY «IIPOCTIp Iiit». SIK MpaBHIIO, KiJIb-
KICTb JIId B MPOCTOP1 O3HAYEHO.

3. CepenoBuiiie — MicIle, B IKOMY areHT iCHY€ 1 3 SKuM B3aemojie. J1is pi-
3HHUX CEPEIOBHIIl BUKOPUCTOBYIOTHCS Pi3HI TUIH BUHATOPO/I, CTPATETIH, TOIIO

4. Bunaropopaa 1 Burpami: BinctexxyBatu (yHKIIIO BUHaropoau R mpu
HaBYaHHI 3 MIIKPIMJICHHSM MOTPIOHO MOCTIHHO. BOHA KpUTHYHO Ba)KJIMBa MPH
HaJallITyBaHHI aJlTOPUTMY, MOTO ONTUMI3AIlll, @ TAKOX Yy pa3l MPUIIMHEHHS Ha-
BuaHHs. BoHa 3a1eXUTh BiJl MOTOYHOTO CTaHY CBITY, TUIBKH IO 3p0OJIEHOTO Jii

1 HACTYITHOTO CTaHYy CBITY.
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5. Crparerii — 11e ipaBUII0, BIAMOBITHO 0 SKOTO areHT o0Mpae HACTYIHY

niro. HabGip cTparteriit Takok iIMEHYEThCS «MO3KOMY areHTa.

Arenr
Craun, Haropona His
5. a,
HagkoIH1LIHE
CEpENOBHIIE

Puc. 4. lluki B3aeMO/11i areHT-cepeI0BUIIE

HaBuaHHs 3 MAKPITUICHHSM MiATPUMYE aBTOMATH3AIlI0 B TOMY CEpeo-
BUIIII, Ie BOHO BIPOBAPKEHO. ATEHTOM B HaBYaHHI BHCTyHae OpeHI, a METOIO
HABYaHHS BUCTYIA€ JIOCATHEHHS BpiBHOBaxkeHOro Openpy. lllo6 HaBuutu cuc-
TEMy aJanTyBaTH MiJl PI3HI BUNAAKHU 1 AaBaTu €(EeKTUBHI MOpPaJd, 330BHI B Ha-
BUaHHS OyayTh HAJIXOJWTH 3MiHHI JIaHi, a came: 3MiHa CHCTEMH IIiJT Yac BIUIUBY
30BHIIIHIX (akTopiB. BiAMOBIHO, areHT BUIAJKOBUM YHMHOM BUOHUpae yrpaB-
JIHCBKI i1 3 023 TaHUX Ha ajanTaiito cutyamii[3, 7].

CepenoBullie BAHArOpoXKy€ areHTa B IPOIIec MOCTYIOBOTO HABYAHHS 3a
T€, [0 B KOHKPETHOMY CTaH1 BIH pOOUTh HAWOUIbII ONTUMAIbHUN KpoK. Criu-
paroyuch Ha TaOJIUII0 BUHATOPOJ, BIH BUOUPAE HACTYIIHY JIII0 3aJIEKHO BiJ] TO-
ro, HACKIJIbKM BOHA KOPUCHA, a TOTIM OHOBJIIOE 1€ OJJHY BEIMYUHY, IMEHOBaHY
Q-3HaueHHsIM. B pe3ynbrari CTBOPIOETHCSI HOBA TaOJIUIIA, Tak 3BaHa Q-Tabmuiis,
sKa BiioOpakaeTrhest koMOiHatiero (Cran, His). Axmo Q-3HaueHHS BUSBISIOTh-
Csl KpaluMu, TO OTPUMYIOTBCSI OUTBIIT ONTUMI30BaHi BUHATOpoau. Q-BeIMYNHH
1HIL1aJTI3YI0TCS 3 BUMAJKOBUMH 3HAYEHHSIMHU, 1 B MIpY TOTO, K ar€HT B3a€EMO/II€
3 CEpeNOBUIIEM 1 OTPUMYE Pi3HI BHHArOpOJAU, poOJssud Ti uM iHIN mii, Q-
3HAYEHHS OHOBJIIOIOTHCS Y BIJIMOBITHOCTI 3 HACTYITHUM PiBHSHHAM] 1, 2]:

Q(s,a) « (1 —a)Q(s,a) + a(r + y max Q (next s, all a)),

A€ aﬂb(l)a — € TCMII HaB4YaHHA, TaMMa — L€ I[I/ICKOHTOBaHI/Iﬁ MHOXHHK.
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OOunBa 3Ha4YCeHHS MOXKYTh OyTH B miama3oHi Bix 0 mo 1, a iHOAI TOpiB-

HIOIOTh OJIUHMII. ['aMMa MoJke JOpIBHIOBATH HYIIIO, a ajibda - He MOXKe, OCKiIb-

KW 3HAYCHHA BTpAT 1IpU OHOBJICHHI Ma€ KOMIICHCYBATHCH (TCMH HaB4YaHHA - I10-

3UTUBHUN). Alb(a-3HaueHHs TyT TAKOX, K 1 IPU HABYaHHI 3 BUUTENeM. ['aMma

BHU3HAYAE, Ky BaroMiCTb MU XOUE€MO HAJlaTH BUHATOPOJIaM, SIKi OUYIKYIOTHCS B

MEPCTIEKTHBI.

iHirianisanisa
Q-Tabnuui

Q-rabnuis

BusineHHst HaHbibIL
nepeBa)kHOI Aii

h 4

AreHnt

3miHa Q-3HaueHHs
IIJISl eJIeMEHTA ITIOTOYHOI TO3MLIiT
3 BUKOpHUCTaHHAM Q-yHKii

BuuHeHHs il

A 4

3MiHa cTaHy

Y

HeBJd4da

ITepesipka
yCrixy

YcraHoBka
[10YATKOBOI'O
CTaHy

Puc. 5. Anropurm Q-learning

HapuanHsi MOXHa PO3/1IJTUTH HA YMOBHI KPOKHU:

1. Imimamizamis Q-radimii.
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Jl5is poOOTH CHCTEMH 3aCTOCOBYETHCSI MATPULIs, CTOPOHU SIKOT TOPIBHIO-
I0Th KUTBKOCTI MOKJIMBHX JiH 1 KIJTBKOCTI MOMJIMBUX CTaHIB, IKUHA MOXE MpPU-
HHaTH areHT. CTaH areHTa 3aJIeKUTh BiJ IUICH, SK1 TIepeciiaye cuctema. Ko
BpaxyBaTH, 10 HAIIOI0 METOI0 € MATPHIIS 3 4 €JIEMEHTIB 1 IPUUHATH TOH (DaxT,
10 KOKEH 3 €JIEMEHTIB MOKe TpUMaTH 3Ha4eHHs B Jiama3oHi Bijg 0 1o 1 3 kpo-
KOM B OJIHY AecsTy, To Q-tabnuis Oyne ckinaaatucs 3 104857 enemeHTiB.

const float ACTION_COUNT = 6000;

const float STATE_COUNT = 104857;

QTable gTable = new QTable(COUNT,STATE_COUNT);
QSystem.GetlInstance().table = gTable;

2. Peakiiist areHTa Ha HaBKOJIUIITHE CEPEIOBHIIIE.

ATeHT, Marouyu JaHi TPO CBOE CTAHOBUINE 1 MOTOYHWH CTaH CHUCTEMU
(k-3HaueHb) MOKe BYMHUTH Ait0. OJHaK, MOXKe OyTH MOXMOKa, fKa MOBHUHHA
BpPaxOBYBATHCS, SAKIIO METy MOXHa JOCATTH JIeKiTbKoMa muisixamu. [IpurrycTu-
MO, IO areHT JIOCSATa€e BPIBHOBAXKEHOCTI OpeHay 3a 10 KpOKiB 1 yCHIIIHO yTpH-
Mye nanuii ctad. OfHaK, cuCTeMa Ma€ PIIIeHHS MO0 JOCATHEHHS BPIBHOBaXe-
HOCTI 3a 5 KPOKIB, ajie uepe3 Te, U0 NepimmM 0yiio 3HaiaeHo pimeHHs 3 10 kpo-
KiB, OUJIBIII ONTUMI30BaHE PIIIEHHS HIKOJM HEe OyJie 3HaieHo. g mporo 3acTo-
COBY€ThCA jkaJlI0HA momiTHKa ENCIIOH, fIKa 3HMXKYE I[IHHICTh MUHYJIOTO JIOCBI-
ny. Takum 4YMHOM, BCE I11€ TTPIOPUTETHI KPOKH 3ATUIIATHCS, aJieé BOHU JO3BOJISIThH
HaM 3HaXOJUTh 1HIII HUISIXH YPIBHOBAKEHHS OpeHIy, SKIIO0 BOHHU € OUIbLI OI-
THMI30BaHUMHU.

const float EPSILON_VALUE =0.1;
if(floatRand(0,1)<VALUE)
{ QAction action = QSystem.GetInstance().GetAction(rand() % 6000 + 1); }
else
{ QAction action = QSystem.GetInstance().GetAction(agent); }

3. [lepexoiMMoO 10 HACTYITHOTO CTaHY 3a PE3yIbTaTaMH MOMEPEIHBOTO il
QActionInformation actionInformation = QSystem.Step(action);

4. OHoBII0EMO 3HaUYeHHS Q-Ta0IuIIl BIAMOBIAHO A0 BUKJIAASHOTO BUIIIE

PIBHSIHHSI.
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const float LEARNING_RATE =0.5;
float gTarget = actionIinformation.reward + 0.9 *

QSystem.GetlInstance().GetMax(actionIinformation.nextAction);
float gError = gTarget - QSystem.Getlnstance().table[agent.state][action];
QSystem.GetlInstance().table[agent.state][action] +=
LEARNING_RATE * gError,
5. IlepeTBOprOEMO HACTYITHUM CTaH B JaHUH.
agent.state = actionInformation.state;

MeToro HaBYaHHS € JOCATHEHHS BPIBHOBAKEHOT'O OPEH/y 32 KOHIICTIIIIEIO:
«baraToKyTHUK BpIBHOBaXEHOTO OpEHIY».

Matouu airopuT™M HaBYaHHS, METY 1 0a3y JaHUX MOXKJIUBHUX 1M, TPUCTY-
MaeMo J10 HaBUaHHs cuctemu. OHak, 1ii, Ikl MOXe 3p0OUTH OpeH I T0CUTH a0C-
TpakTHI B 00JilacTi BHU3HAYEHHS iX IIIHHOCTEW i OpeHay. ToOTo, OIIHUTH
BIUIMB OpEHAY Ha BPIBHOBAXKEHICTh OpPEHAY JIOCHUTHh BAXKKO 1 JJISl JOCSTHEHHS
HaWKpamioro pe3yyibTaTy BiH Ma€ HEMEPEPBHO BIOCKOHATIOBATHUCS.

J171st BIOCKOHAJIEHHS 1[bOTO MPOIIECY MOKHA 3aCTOCYBATH TaKi Jii:

1. PearyBaHHs 1 TOPIBHSHHS PE3YJIbTATIB 1M B CUCTEMI 1 aHAJIOTIYHUX J1H
B pEaIbHUX CUCTEMaxX PO3BUTKY OpeHiB. B 11bOMy BUIA/IKy 3aBJaHHSAM €KCIIEp-
Ta € HEMEPEPUBHI MOPIBHSAHHA 1 KOPUTYBAHHS BIUIMBY J1id Ha OpeH.

2. OnUTyBaHHS CIOXKMBA4IB 3 MPHUBOAY KOXKHOTO MYHKTY MOJIMIICHHS
openay. CKIIaHICTh TAaHOTO MIAXO0AY MOJisArae B 00cs31 310paHux gaHux. Jlanuii
X1 Ma€ Ha yBa3l HE TUIBKU OMUTYBAHHS MPO KOXKHY JiI0 TI0O KOHKPETHOMY
niaTUny OpeHay, ajie 1 BpaxyBaHHsI OCOOJIMBOCTEN CUCTEMHU, B SIKii 3HAXOIUTHCA
CIIOKUBAY.

KoxHna 3 niif Mmae OyTH MOB'si3aHa O[HA 3 OJHOIO 1 3aCTOCYBaHHS OAHIET /il
normepe]] 1HIIOK MOBUHHO BPaXxOBYBAaTH HACIIAKHU iX BIUIMBY Ha OpeH[ 1 cucTe-
Mmy. [lomiOHa criagKoOBICTh 1 TOBUHHA OYTH BpaxoBaHa B PO3paxyHKaxX OUTBIIOL
TOYHOCTI OLIIHIOBaHHS 1 JIJIsl 3MEHIIEHHS KUIBKOCTI AiH, sIKI IPU3BOAATH 10 Oa-
KAHOTO PE3yNbTATy, ajie JOMYCKAalOTh HETaTUBHUI BIUIMB Ha OpEHI HA MUIAXY

JI0r0 pO3BUTKY.
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OTxe, JOCKOHAJIOI0 CUCTEMa CTaHe, KOJIM Yy4acTh Y PO3BUTKY JaHOI CHC-
TeMu OyayTh MpUMaTH 0314 areHTIB, Y HUX OyJie MOKJIUBICTh B3aeMOJIl 1
BIUTUBY Ha CHUCTEeMy. B TakoMy BuIamgky, MOkHA Oyje MOTJISTHYTH HAa MOJEITIO-
BaHHS €KOHOMIYHMX BIJHOCHH IO-1HIIIOMY 1 PO3TJISAaTH METOJ OI[IHIOBAHHS
IIHHOCTI OpeHy sIK Oe3nepepBHUIA MPOLIEC, CTBOPEHOTO ITYYHOTO 1HTENIEKTY.

Bucrosxu. Metonomnoris po3BUTKY OpeHIy, 3a JOIIOMOTOI0 CHCTEMH, B
OCHOBI SIKOT JIEKUTh MAlllMHHE HaBYAHHS J103BOJII€ AOCOMIOTHO 1HAKILE 331ATH
pecypcH JJisl pO3BUTKY OpeHy 1 SIKICHO MOJIMIIMTH HOTO MO3UIII0 cepell KOH-
KYpEHTIB, IPUIMaTH YIPaBIIHCHKI PIIIEHHS MalO4u OIBII TOYHI IPOTHO3H.

CucteMHa METOJ0JIOTISI PO3BUTKY OpEHy MpPOCTa y BUKOPUCTAHHI 1 3a-
CTOCYBaHHI, IIBUJIIIE a/IalITYEThCS 10 3MiH, HDK €KCIEepT, 1 MpU TOUHUX BUXI1J-
HUX JIaHUX HE JIOMyCKA€ TOMUIIOK.

[Topanu, ogep>KyBaH1 B pe3yJibTaTi, IOCTYIHI y BUTIIAII NEPEiKy i, K1
MOBUHHI 3/IIMCHIOBATUCS OPEHAOM JJIS IOCATHEHHS METH.

Ane B JaHOMY BUIAAKY, METOIO € HE OJHOPA30BE 30LIBIIEHHS BapTOCTI
OpeHny, a Woro cralimizailisi 1 BUKOPUCTaHHSI PECYpCIB HA PO3BUTOK OpeHIy 3
ypaxyBaHHSIM MO0 BPIBHOBAKEHOCTI, JJIs MIJBUILIEHHS €(DEKTUBHOCTI OpEHy.

3 oy Ha TUN OpeHAY, CUCTEMY, B SIKiM BIH 3HaXOJMUTHCS, 32 PaXyHOK
METH, SIKy MallliHHE HaBYaHHS JIOCSTA€E, 3alpOTIOHOBAaHA KOHIIEIIIiS yHiBepCa-
JbHA Y BUKOPUCTAHHI 7151 OpEHIIB PI3HUX BAPTOCTEH 1 PIBHS PO3BUTKY.

Crniz 3ayBakuTH, 1110 MO110HA CUCTeMa MAIIMHHOTO HABUAaHHS JJis 301J1b-
IIEHHS BapTOCTI OpeHy, mpu 00Ky 00YHCIIEHh BUCOKOI TOYHOCTI 3a/1iF0Th Be-
JIMKY KUTBKICTh OOYUCIIOBAJILHUX PECYPCIB 1 3aCTOCYBaHHS JaHOI KOHIIEMI[IT Mae
OyTH HaIllJIeHe Ha BUKOPUCTAHHS TEXHOJOT1H HACTYITHOTO PiBHS, 00 3 BUKOPH-
CTaHHSIM XMapHUX TexHousorik. L{i TpyaHom P. bennMan Ha3zBaB MpOKIATTAM

po3mipHocri [1, 2].
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3.2. Kommiaexkc mojesieii oOuiHIOBAaHHA 3HaHb Yy CHCTeMax

AUCTAHIIHHOT0 HABYAHHS

[lepconamizarisi Ta ajanrailis HAaBYaJIbHOTO MPOLECY € BAKIMBUM KpUTE-
pIEM Cy4acHOT'O OCBITHBOTO Tporiecy. Peaizaliis 1ux NpUHITUIIIB € MOXKJIHUBOIO
3aB/ISIKM BUKOPUCTAHHIO YCIX HOBITHIX TEXHIYHHMX JIOCSATHEHB y cepi TerneKo-
MYHIKALIITHUX TEXHOJIOT1H 1 Mepexi [HTepHeT.

3acTocyBaHHS 1HTEPAKTUBHUX TEXHOJIOTIM B OCBITI HE JIMIIE ITiIBUIILYE
TBOPYMH 1 IHTEJIEKTYaJbHUI MOTEHLIAJ CTYACHTIB 32 paxXyHOK caMOOpraHizaiii,
IIParHeHHs 710 3HaHb, YMIHHS B3a€MOJISTH 3 KOMITFOTEPHOIO TEXHIKOIO 1 caMOcC-
TIHHO MPUKUMATH PILICHHS, ane 1 GOpMy€e KOMIETEHTHOro (haxiBLsl 3 HEOOX1]-
HOIO MPEIMETHOIO0 OpIEHTAIlI€l0. AJANTUBHI 1HTEPAKTUBHI TEXHOJIOTii HAOYyTTS
Ta OLIHIOBAHHS 3HAHb JAIOTh MOJKJMUBICTb KOXKHOMY CTYJEHTOBI OTpPHMATH
00’€KTUBHUM pe3ysbTaT 100 Ha0yTUX 3HAHb, 1HWBIIyali3yBaTH CBIi MPOIIEC
HaBYaHHS, 3/[IMCHIOBATH CAMOKOHTPOJIb.

Merta OCBITH MOBUHHA MOXOJUTHU BijJl CAMOI'O CTYJIEHTA, a 3MICT 1 OI[IHKA
pE3yNbTATIB — BiJl OCBITHBOI CHCTeMH (HaBYAIBHUI 3aKjaj, HaBYaJIbHI MaTepia-
JIY 1 HAyKOBO-TIeJIaroriuxi npaiiBHuku). [Ipore cydyacHa auHamika notped cyc-
MIJBCTBA T4 PUHKY Ipalll BUMAarae MOJIIMIIEHHS OCBITHHOTO MPOIECY BUKOPHUC-
TaHHSAM HOBITHIX TEXHIYHHMX 1 TPOrPaMHUX PilIEHb.

CydacHa cucTteMa OCBITH MPOIOHYE AEKiIbka (opMm ii 3700yTTs: O4HA
(nenHa, BeuipHs), 3a04Ha, AUCTaHIIIfHA, MEPEKEBA, EKCTEpHATHA, CiMelHa (10-
MaITHs ), IeJaroriYHui maTpOHaX, 3I00YTTS OCBITH HAa poOOYOMY MiCIIi Ta Tya-
npHa [1]. Ha BigmiHy Big kjacuyHuX (OpM HaBUaHHS, AMCTAHIIIITHA HAlOLIbIIIE
BIJIMIOBIIa€ Cy4aCHOMY PIBHIO PO3BUTKY CYCIIJIbCTBA — 3/I1IHCHIOETHCS 3 BUKOPHU-
CTaHHSIM YCiX HOBITHIX TEXHIYHUX JIOCSATHEHB Yy cepi TeICKOMYHIKAIlIMHUX Te-
XHOJIOT1# 1 Mepexi [HTepHer.

[Tin mUcTaHIITHIM HaBYAHHSIM PO3YMIETHCS 1HAUBITyalli30BaHUN MPOIIEC
HaOyTTs 3HaHb, YMiHb, HABUYOK 1 CIIOCOOIB Mi3HABAJIBHOI JISUTBHOCTI JIFOJIUHH,

SKUW BIIOYBA€THCSA B OCHOBHOMY 3a OITOCEPEIKOBAHOI B3a€EMOJIIi BiAmaieHUX
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OJIUH BiJ] OJHOTO yYaCHHKIB HABYAJILHOTO MPOIECY y CHEIliaTi30BaHOMY Cepe-
JOBHUIII, sike (YHKI[IOHYE Ha 0a31 CydacHUX ICHUXOJIOrO-TNieAaroriyHux T1a iHdo-
pMaIliitHo-KOMyHIKaIliHHUX TEXHOJIOTIH [2].

Cucrema nucranuiiitnoro HaBuands (CHH) — ue cucrema (mporpamuuit
J0JIaTOK) JUIsl aJAMIHICTPYBaHHs, NTOKYMEHTaIlii, BIJACTE)KCHHsI, 3BITYBaHHS Ta
HaJaHHS HaBYAIBHHUX MaTepiajiB i3 3a0€3MeYCHHSIM CITUTLHOTO JocTymy [3].

o nepeBar C[IH nHanexaTh CyMICHICTh, IOCTYIIHICTh, Oararopa3oBiCTb,
JIOBIOBIYHICTh, TEXHIYHI MOXJIMBOCTI, a/IalITUBHICTh, MIATPUMKA Pi3HUX (opma-
TiB KOHTEHTY, aKTyaJIbHICTh, POCTOTA Ta aJI€KBATHICTh OIlIHIOBaHHSA [4], mpoTe
HasBHI 1 HEJOJIKH, HAIPUKIIAJ, BUMOTH TO TEXHIYHOI 1HPPACTPYKTYpPH, BUKIA-
Javi MOBUHHI 1HTETpyBaTU HaBuaiabH1 MaTepianm g0 CJIH, MoxiuBe 301/1bIIeH-
Hsl HaBaHTaXeHHs Ha BukanauviB [S]. [lupokuil cnekTp QpyHKIIIOHAIBHUX MOK-
JUBOCTEN CUCTEM AUCTAHI[IWHOTO HABYAHHS JO3BOJISE 3aJOBUIBHUTH MOTPEOU
Cy4YaCHUX HaBYAJIbHUX TEHACHIIIA, 3HAYHO MOJIMIIUTH IBUJKICTh, KOMPOPT Ta
SIKICTh HAaBYaHHS.

[IpoGnemaM BHIPOBAIKEHHS NUCTAHIIMHUX (OpM HaBYAHHS TPHUCBSUYCHI
mpanl BITYM3HAHHUX Ta 3apyOlKHMX BueHux Takux sk FO.K. babancwekuii [6],
B.I1. becmanbko [7], H.A. Janunos, ®.J1. Topapumena, A.M. Hikonaes [8] Ta
B.C. Ilonomapenko, T.C. KnebanoBa, P.M. fnenko [9]. M0OXIUBOCTI BUKOPHUC-
tanHa C/IH Moodle npoananizoBano y nparsx B. B. 'aBpunenko, B. 1. [Tone-
Hko, O. €. Cokynbscbkoro, O. A. lllymeiiko [10], B. I1. Ceprienko, B. M. ®pan-
yyka, JI. O. Kyxap, O. B. I'anunpkoro, I1. B. Mukutenko [11], B. I1. Crenanos,
€. B. ITonomapenxo [12], C. T'. Illuno [13]. ITigxoau 10 moOy10BH aganTUBHO-
ro OIIHIOBaHHS 3HaHb mNpoaHanizoBano y mpamsgx [LI demopyk [14],
JI.B. 3aiiieBa, H.O. [IpokodreBa [15] Ta K.C. HaBpoupka, J[.X. todens,
C.B. Kocrimun, B.I. Makoros [16]. IIpoTe anani3 npaip BKa3aHUX JTOCIIIHHUKIB
JIaB 3MOTY BHUSIBUTH, IO MUTAHHS TEXHIYHOTO PO3pOOJICHHS aJaNTUBHOI CUCTE-
MU OIIIHIOBAHHS 3HaHb y CHCTEMax JMCTAHI[IMHOTO HaBYaHHS HEe OyJo 3/iHCHe-
HO.

VY AocniKeHHI TPOTIOHYETHCSI KOMIUJIEKC MOJEJei OIlIHIOBAaHHS 3HAaHb,

3arajibHy CXeMy SIKOTO HaBeJeHO Ha puc. 1. Bin Mae 4 (yHKIIOHANIBHUX OJIOKA.
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Koxen 6710k Mae CBO€ 3aBIaHHS y HaBYAIBHOMY Iporieci — (opMyBaHHS efie-
MEHTIB 3HaHb, X HAOyTTs, OIlIHKA OTPUMAHMUX 3HAHb 1 MIJIBUINCHHS SKOCTI Ha-

BYAJIBHOT'O MPOLECY.

Enok 1. ©opMyBaHHA DAaHKY 3anWTaHb

1.1. MeToaM dopMyBaHHA ENEMEHTIB OLIHKK
3HaHb

1.2. MeToaM BM3HA4YEHHA PIBHIB CKNagHOCTI
3anuTaHb

F Y

BuOipka 3annTade ANA HaBYaHHA BuGbipka 3anuTaHb Ans OLIHIBaHHA
~
Enok 2. HabyTTAa Ta (popMyBaHHA 3HaHb Enok 3. OUIHIOBaHHA 3HaHb

[ 3.1. Mogens IHAWBIAYanbHOT TpAEKTOPIT ]

21. Monenk 2.2 Mopene 2.3. Mopene
SM-2 Sh-4 SM-5

3.2. Mogenb BU3Ha4eHHA pesynsTartis
OUiHHBAHHA

—
.

-
CTaTMCTUYHI gaHi ) i
~ 3MiHK A0 GAHKY 3aNUTaHb Pe3yNeTaTH OLIHHEAHHA
e
B Y

Enok 4. MiABULLEHHA AKOCTI DaHKY 3anUTaHb

4.1. MeTOQW OHOBNEHHA PIBHIB CKNAOHOCTI
3annTaHb

4.2 MeToaM OLHKW AKOCTI ENeMEHTIB TaHKy
3anNUTaHb

Puc. 1. 3aranpHa cxema KOMIUIEKCY MOJIEJICH OllIHIOBaHHS 3HaHb

bnox 1. ®opmyBaHHs OaHKy 3allUTaHb MICTUTh METOIM (POPMYBaHHS
CJICMEHTIB OIIHKHM 3HAaHb 1 METOJIB BH3HAYCHHS PIBHIB CKJIAIHOCTI 3allUTaHb.
Lleit eran xapakTepHuil (POpMyBaHHSIM 3arajibHOTO OAHKY 3alTUTaHb TECTYBaHHS,
KWW pO30MBAEThCS Ha JBI BUOIPKU — Il HABYAHHS Ta JUIs OIliHIOBaHHS. Dop-
MYBaHHSI €JIEMEHTIB OIlIHKM 3HaHb B1IOYBA€ThCS y BIJAMOBIAHOCTI J0 3aBlaHb
HABYAJIBHOI TUCHUIUTIHYU, IPOTE BApPTO BUAUIMTH 3arajibHl pEKOMEH/IaIlli:

€JIEMEHT OI[IHIOBAaHHS TOBHHEH OyTH MaJlliM Ta OJHOCKJIAJHHUM, TOOTO
HaIpaBJICHUM Ha OI[IHIOBAHHSI HEMOAUIHLHOI OJTUHMIII 3HAHB;

KaTeropu3allis Ta MO 3a TeMaMH J03BOJIS€ IOJINIIUTHA HaBiraiiro Ta

KOMO1HYBaHHS 1I1JIEH OIIHIOBaHHS;
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YiTKE Ta OJJHO3HauHE (POPMYIIOBAHHS 3allMTAaHHS Ta BIAMOBIJEH 3a iX Ha-
SIBHOCTI,

BUKOPHCTAHHS €JIEMEHTIB Bi3yami3amii 3aJjsl MOJIMIICHHS CIPUIHSITTS
CTYJICHTOM, HalpPUKJIaJa, CXeMH, TabJIUII, CIIeliali30BaHl IHCTPYMEHTH JJIsl BEP-
ctanHs Gopmy, iHporpadiky 1 T.1..

dopmyBaHHA OKpeMHUX BHOIPOK Il HABYAHHA Ta OLIIHIOBAHHS JIa€ 3MOTY
CTYJICHTY 3aCBOIiTH II€BHY MHOXXMHY 3HaHb, a ITOTIM OLIIHUTH CBOi 3/110HOCTI, BU-
KOPUCTOBYIOUHM 1HIIWK HaO1p 3anuTaHb. Takui MiaxXiJl HaJa€ MOXIIUBICTD SIK Ha-
BUHTH CTYJEHTA, TaK 1 00 €KTHUBHO OIIIHUTH MOTO piBEHb 3HaHb. Peaizalis Ta-
KOT'O IMIJIX0/1y MOK€ B11I0YBaTUCS HACTYITHUM YHHOM:

MOJIJT 3aTaJIbHOTO 0aHKY 3aluTaHb y IEBHOMY BIJTHOIICHHI, HAPUKIIA, 9
1o 1 —90% na saBuanHg, a 10% Ha OIIHIOBaHHS,

MO 3 YpaxyBaHHSIM PiBHIB CKJIATHOCTI: a00 MPOCTIII ISl HAaBYaHHS, a
CKJIQIHIII JJI OLIHIOBaHHA, a00 CTBOPEHHSI aHAJIOTTYHHX 32 PO3MOIJIOM PIBHIB
CKJIQJTHOCT1 KOMILJIEKTIB 3allUTaHb, a0M MPOLIEC OL[IHIOBAHHS 3HaHb OyB CXOKHUM
Ha HABYaHHSI.

JInst BU3HAYEHHS PIBHIB CKJIQJHOCTI €JIEMEHTIB MPOIMOHYETHCS BUKOPHC-
TOBYBaTH METO]] JIOTIT-IITKATIOBaHHS, KU 0a3yeThCs Ha KOHBepTallii HMOBIp-
HOCTI YCHIIIHOTO MPOXO/KEHHS €JIEMEHTY TECTYBAaHHS y PIBEHb CKJIAJHOCTI 3a

HACTYITHOIO (POPMYJIOIO:
100—p;

d; = In( ),

ae  d; — piBeHb CKIAIHOCTI I-r0 3alMTaHHS;

i

p; — BIZICOTKOBAa HMOBIPHICTH YCIIIITHOTO POXOJKCHHS I-TO 3alIMTaHHS.

OTtpumaHni piBHI CKJIAIHOCTI OyAyTh y MeXax Bij -5 (HalmpocTiil 3aru-
TaHHA) 70 5 (HalckmamHimi). 3aajs 3pYYHINIOTO BHKOPUCTAHHS OTPUMaHUX
3HAYCHb MOJKHA TOMPABUTH iX HA 3MIMIEHHS 31 3HAYCHHSM S5, aOu OTpUMAaTH
mkany Big 0 go 10. Ile#t crioci6 mpu3zHavyeHU# 1J1s1 TOBHOT aBTOMAaTH3allli Ipo-
11eCy BU3HAYCHHS CKJIAJTHOCTI 3amuTaHb. BiH qae 3Mory oTpuMartu TOYHIII 3HA-

YEHHS PIBHS CKJIQJIHOCTI.
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J10 HeMOIIKIB LHOTO CIIOCO0Y BapTO BITHECTH T€, 110 BiH MOTAHO MOKa3ye
cebe Ha Manux OaHKax 3alHUTaHb 1 YYTIUBUMA O HECTauyl CTATUCTUYHUX JAHUX.
dopMyBaHHs 0OaHKY 3amUTaHb BiMOYBAE€ThCS 3a3dalieTigh Ta MOTpPeOye MEBHOI
CTaTUCTUKUA CTOCOBHO MPOXOJKEHHS Horo eneMeHTiB. BapTo mepiogudHo mo-
nudiKyBaTH piBHI CKJIAHOCTI €IEMEHTIB OaHKY 3alUTaHb, OTPUMYIOUN OLIbIIE 1
OlNTbIIIe CTATUCTUYHUX JTAHUX, HATIPUKIIA, MICIs KOKHOT cecii TeCTyBaHHSI.

bnok 2. HaOyTTs Ta popMyBaHHS 3HaHb peasli3ye€ThbCsl 3a JOTIOMOTOI0 MO-
nenei, mo copMoBaHO METOJJAMHU 1HTEPBAILHOTO MOBTOPEHHS OAHKY 3aIUTAHb
JUIs HaB4YaHHS. MeToau 1HTEpBaJIbHOIO MOBTOPEHHS J03BOJSIOTH €(PEKTUBHO
Ha0yBaTu Ta GOpMyBaTH 3HAHHS, MAKCUMI3YIOUM CTA01IBHICTh IaM’sIT1 Ta MiHi-
MI3YIOYHM BUTPATH Yacy 3aBAsSKU ONTHUMAaJIbHUM 1HTEpBajiaM OBTOPEHHS.

OnHiero 3 HaWBXJIMBIMIMX MPOOJIEM Cy4acHOTO HaBYaHHA € mpolliema
3a0yBaHHs. BoHa nossirae y Tomy, 110 He3a0apoM Miciisi BUBUEHHS HOBOI'O Ma-
Tepiaxy MU [aM’Ta€MO JIMILE HEBEJIUKY MOro YaCTUHY. UMM MEHIIE Y HAC IIaH-
CiB TIOBTOPIOBATH T€, 110 MM BUBYWJIM, TUM OLIbIIIA IIBUIKICTH CTUPAHHS HOBHUX
HaOyTHX 3HAHB 3 Haioi mam’sTi. JlaBHO Bimomo, 1o «repetitio est mater studio-
rumy (J1aT.: «IOBTOPEHHsSI € MAaTU HaBYaHHA»). [HaKkme Kaxydu, HalKpalum
criocoOoM 3araM’siITOBYBaHHS € IOBTOPEHHS BHUBYEHOro marepiany. Tum He
MEHIII, MU MOETE CTUKATUCh 3 pO34apyBaHHIM, KOJH HaM JOBOAUTHCS MOBTO-
pIOBATH CTapi €IEMEHTH y TOM 4ac, K Hallll BUKJIaJadl Y1 KePIBHUKH TaKOX XO-
9yTh, II00 MH Ji3HABAIMCH SIKOMOTa 01Tkl HOBOTO Matepiany [17].

[IpoGneMaTHYHUM € 3HAXOKEHHS 4acy Ha 3aCBOEHHS HOBOTO Marepiaiy
Ta MOBTOPEHHS MpoiiieHoro 3a3BU4ail, MU 3HAXOAUMO MPOMIKHE pilieHHs. bi-
JBIIICTh Yacy MM BUTpa4a€MO Ha BUBYEHHS HOBOI 1H(opMaillii, 3a0yBarodu Te,
[0 BUBYMJIM PaHiIlle, Ta ITIOBTOPIOEMO JIMIIE TOM MaTepiaj, 10 € HeOoOXITHUM
JUIS IOTOYHUX ICTIMTIB Ta 1HIIMX CUTyalliid. Pe3yapTar Takoro mijaxomy 10 Ha-
BUYAHHS € KaTacTpopi4YHUM. BIIbIIICTh Yacy BUTpAda€ThCs 1apMa, TaK K 3HAYHY
YaCTUHY BHUBYCHOTO MM 3a0yBaeMo. be3yMOBHO, MU MOKpAIIyeEMO 3arajibHE Po-
3yMIHHSI BUBYEHOT'O Martepiaiy, aje po3yMiHHS TaKoK 0a3yeThCcs Ha crorajax i
€ OJIHaKOBO HecTaliIpbHUM. | Te, Ko MU 6€3MOBOPOTHO BTPATUMO TEPEBAXKHY

YaCTHHY CBOIX 1HBECTHIII} Y HABYAHHSI € JIUIIE MUTAHHSAM Yacy.
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CydacHe HaBaHTa)KEHHS HE JI03BOJIIE TIOBHOIO MIpPOIO MOBTOPIOBATH TE,
10 MM BUBYWJIM paHiimie. OCBITHI CUCTEMHU Y BCbOMY CBIT1 IITPadyIOTh THX, XTO
HE 3aCBOIOE HOBHI MaTepian. Mu moTparuisieMo y 0e3riay3/ly CUTYaIlilo: IBHIKO
BUBYAEMO HOBUH MaTepiall, MPOXOJIUMO aTecTallito (KOHTPOJIbHA poOoTa, 1CTIUT),
a TIOTIM MTOYMHAEMO BUBYATH HACTYIHUI, 3a0yBatouu nonepeanii. Bupimennsam
i€l mpoOseMu MOXe CTaTH 1HTepBajbHE MOBTOPEHHS, SIKE 3HAYHO CKOPOUYE
yac, HEOOX1IHUM NJIs1 IOBTOPY BMBUEHOTO Marepiany. lle mOBMHHO BUPILIUTH
JIOBOJI1 3HAYHY YaCTUHY IPOOJIEM 13 HABUAHHSM.

[nTepBanbHe OBTOpeHHs (aHri1. spaced repetition) — e MeTo/] HaBYAHHS,
10 0a3yeTbcsi Ha OOYMCIIEHHI ONTUMAJIBHUX 1HTEPBAIIB, Kl IOBUHHI BITOKPEM-
JIIOBAaTU 3aCBO€HHS KOXHOTIO 1HIMBITYaJbHOTO €JIEMEHTY 3HaHb JJs 3a0e3Ie-
YEeHHS! BUCOKOTO PIBHA 30epekeHHs y mam’ i [18].

OnTuManbHUM 1IHTEpPBAI — 1€ 1/IeaIbHUMN MEePi0/1 Yacy Uil BITOKPEMIICHHS
3aCBOEHHSI 3HaHb. BIH BHUKOPHCTOBYEThCSA JUIsl MakcuMizalli e(dekTy 3a-
nam’sITOBYBaHHs. Y MPaKTUYHOMY BUKOPUCTAHHI, 30€peKeHHS 3HaHb TMMOBUHHE
OyTH TOJOBHUM KpUTEpIEM ONTUMI3aIli. Y OUIBIIOCTI BUNIAAKIB, TEPMIH «ONTH-
MaJbHUN IHTEpBaA» O3HAYA€ IHTEPBAIIM, Y PE3YJIbTaTl SIKUX 1HJIEKC 3a0yBaHHS
nocsirae 10% [19].

OnTuManbH1 IHTEPBAJIU PO3PAXOBYIOTHCS HA OCHOBI JIBOX CYNEPEUIMBUX
KPUTEPIIB:

1HTEpBaJIX NOBUHHI OYTH MaKCUMaJIbHO JJOBIT'MMH, 11100 OTpUMATH MiHIMa-
JbHY YacTOTY HOBTOPEHb Ta HAaWKpaUIUM CIIOCOOOM BHUKOPHCTATH TaK 3BaHUMN
1HTEepBaIbHUIN e(EeKT, KOTpU TOBOPUTH MPO TE, 110 IHTEPBAIU MIXK MMOBTOPEH-
HSAMH TIOBHHHI JOXOJMTH 10 IEBHOI MEXI, I[00 JOCATTH HAWCHJIBHIIIOrO 3a-
1aM’ITOBYBaHHS;

IHTEpBaIM MOBUHHI OyTH KOPOTKUMH, 1100 rapaHTyBaTH, 110 3HAHHS BCE
11e 3aJIMIIAI0THCS Y TaM’sITi.

Ha nmpakTtumi i 1Ba KpuTepii NepeTBOPIOIOTHCS HA HACTYMHUM: Mija Yac
BUBYEHHS 1HTEPBAJIM MOBUHHI CTAHOBUTHU TaKy KIJIbKICTh 4acy, sKa € HeoOXiJ-
HOIO JIJISI TOTO, 1100 0OpaHa HeBeJWKa KiIbKICTh 3HaHb OyJa 3a0yTa. Lls mpormo-

pIlis, IO HA3WBAETHCS 1HJIEKCOM 3a0yBaHHS, MOXe KonuBatucs Bim 3% (mis
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OUTBIII TOBUIBHOTO Ta PETEIBHOTO 3amaMm siToByBaHHs) 1m0 20% (mis Oimbmn
HIBUIKOTO HaBUAHHS, [0 XapaKTEPU3YETHCS OUIBII HU3bKUM PIBHEM YTPUMAHHS
3HaHb).

[naexc 3a0yBaHHs — 11 YacTKa €JIEMEHTIB 3HaHb, K1 He OyayTh BiJIKiIaaa-
TUCh Y TIaM ST M1J] Yac UKy MOBTOPEHHS, sIKa BUpaKeHa Yy BiACOTKax. ToOTO
SKIIO 1HJIeKC 3a0yBaHHs cTaHOBUTH 10%, To MokHA BBaxaTH, o 90% marepia-
JiB, sIK1 OyJIO TIPOMJIEHO 3a ITUKJI 3aCBOEHHS, Oyzae 30epekeHo y mam’sTi. Llei
1HJEKC BUKOPUCTOBYETHCS ISl (POPMYBaHHS MIOJEHHOTO LIMKIY 3aCBOEHHS €le-
MEHTIB 3HaHb, TOOTO MOKe OyTH HE 3araM’ITOBaHO CaM€ TaKy YacTKy 3HaHb Mij
Jac UKty 3acBoeHns [20].

Takuii miaxig Moke JAOMOMOTTH 3HAYHO MOKPAIIMTH MPOIEC HaBYAHHS,
3MEHILIMBIIA BUTPATH Yacy Ta MIAIOpaBIIM ONTHUMAJIbHI 1HTEPBAIM ISl TOBEP-
HEHHs JI0 IPONJIEHOr0 Martepiaay, abu MiHIMI3yBaTH HACHIIJIKU MpobiieMu 3a0y-
BaHHSI.

Halytts Ta dpopmyBaHHs 3HaHb y bioii 2 KOMIUIEKCY MOJeNel peanizy-
€THCS 32 JIONIOMOTOIO MOJIEJIEi, B OCHOBI SKUX JiekaTh SM-aJiropuT™Mu 1HTEpBa-
apHOTO MoBTOpeHHs [21]. Omna 3 SM-2, SM-4 ta SM-5 mMoneneli nmpu3HaYaeTh-
Csl CTYJICHTY Ha YBECh Iepioj] HaBuaHHs. Bubip moneni Bi1OyBa€eThCsl BUMAIKO-
BO. Takuii miaxig Oyia0 oOpaHo 3apaay MEePEBIPKHU HA MPAKTUL KOXKHOI MOJIENI 3
METOI0 BUSIBJICHHS Haiminmoi. Ha puc. 2 300paxeHo 3araibHy cXeMy HaBUYaHHS
3 BUKOPHCTaHHSIM METOAY IHTEPBAJIBLHOTO IMOBTOPCHHS, SIKA JICKHUTh y OCHOBI
BCix Mojenen SM.

Ha puc. 3 300paxeHo eran (GopmyBaHHSI MOCIIJOBHOCTI 3allUTaHb Ha ce-
Cil0 HABYaHHS, SIKUW OJTHAKOBHM Tl BCiX Moaeneit SM. Bin monsrato y Hamos-
HEHI1 TIOCIIITOBHOCTI 3alMUTaHb TEBHOI JIOBXKUHH €JIEMEHTAaMU JJII TTOBTOPCHHS
a00 HOBUMH JIJI1 BUBUEHHS. PO3MIp MOCIIIOBHOCTI BU3HAYAETHCA BUKJIAIAueM,
OakaHO BCTAHOBWTH IIei mapameTp y po3Mipi 15-20 enemeHTiB, abu CTyACHTH
MOTJIM €(pEKTUBHO MPOBECTU cecito HaBuaHHA. Habip 3amuTanb coyatky Hamo-
BHIOETHCS €JIEMEHTAMU Ha MOBTOPEHHS, a AKIO TaKWX HeMa, TO HoBUMH. [lo-

IIYK 3alUTaHHs JJi1 TOBTOPEHHS B1I0YBA€THCS BIAMOBIAHO O 3HAYEHHS 1HTEP-
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BaJTy TTIOBTOPCHHSI, SIKWI OyJI0 BU3HAYCHO TIICIIS ONPAIFOBAHHS HOBOTO 3allUTaH-

Hs. KinbkicTh (hoopMyBaHHsI Ta ONpalFOBaHHS CEClii HAaBYaHHS € HEOOMEKEHOIO.

1. ®OpPMYBaHHA CECii 3 Habi
»ypaxyBaHHAM HTEpBanis _3am1Tapr
NOETOPEHHA 3aNWTaHb
Tak
b
HEICTE
Binnosinen Hi . 2. OnpauBaHHA

LLOCHTHYTO? 3aNWUTaHe CTYAEHTOM

HEICTh
BignoBigi

MOOWMIKOBAH
napaMeTpi
3aNUTaHb

3. BU3HaYeHHR
iHTepBanis NOBTOPEHHA

Puc. 2. 3aranpna cxema HaBYaHHS 32 METOJIOM IHTEPBAJIBLHOTO TOBTOPEHHS

Bunaya Ta npoxopKeHHs 3anuTaHb BiAOYBa€ThCsA Y OyAb-sIKUN 3pyYHUI
croci6 J1s BUKIIagaya Ta crygeHTa. [Ipote BapTo 3a3HAaYUTH, 1110 aBTOMATH3aIis
BCHOT'O MPOIECY HABUAHHS JIO3BOJISIE€ HE TIJILKU HE TypOyBaTUCh CTOCOBHO 00pa-
XYHKIB ONTUMAJIbHUX 1HTEPBAJIIB TOBTOPEHHS Ta 30epiraHHs TONOMIXKHOI 1H(O-
pMartii Jyisi HaBUYaHHS, a TaKOXK MPHUAUIATH OIbIIE Yacy Ha MOMIMIICHHS SKOCTI
HATIOBHEHHS — 0aHKY 3aITUTaHb.

brok 3. OnintoBaHHs 3HaHb TOOYAOBAHO 13 3aCTOCYBAaHHSIM MOJIEII 1HIU-
BIJIlyaJIbHOI TPAEKTOPIi Ta MOJENIl BU3BHAUCHHS PE3yJIbTaTiB OLliHIOBaHHS. Bax-
JMBUM €TarioM HaBYaHHS € OI[IHKa Ha0yTHUX 3HaHb, yMiIHb 1 HABUYOK OCOOH, IO
HaBYaeThCs. ICHYe nBa MIAXOAU ISl IbOTO — TPATUIIIMHUH, IO CKJIABCS 1CTOPH-
YHO, IKOMY IpUTaMaHHa BEJIMKa WMOBIPHICTb MPUCYTHOCTI CY0’ €KTUBHOI TOUKHU
30py BHKJIaJaya Ta 3HAYHA PECYpPCOEMHICTh, 1 Cy4yacHHM, KWW MPUUIIOB Ha
3MiHY TIEPIIOMY 3 PO3BUTKOM 1H(OpPMAaIIMHUX TEXHOJIOT1M.
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2.1 |HiLianizauUiR DopMYBaHHR
MOCMiQOBHOCTI 38NUTaHe HA Cecik
HEEUYaHHA

h 4

2.2 MNowye 3anuTasHR ans

Y

NOETOpEHHRA

JaNKUTaHHA

ONA NOETOPEHHR
g7

2.3 MNMowyk HOBOrD 38MWTARHA

Tak

2.4 NlofaeaHHA 3anuTaHHR oo
NocninoBHOCT

HabpaHo

OOCTATHH KINbKICTE
IAMMTAHL?

Tak

v

2.5 Bugaua nocnigoBHOCTI 38MMTaHL
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Puc. 3. Eran ¢oopmyBaHHS OCJIIIOBHOCTI 3alIUTaHb HA CEC1K0 HABUYAHHS

3a cy4acHOTO TIJXOJy BHUKOPHCTOBYIOTHCSI METOJM OIIHIOBAHHS 3HAHb,
10 JI03BOJISIIOTHh MIABUIIUTUA OO0'€KTHBHICTh MEPEBIPKU Ta OIL[IHKH PE3yJIbTaTiB
HaBYaHHA. 3 METOI0 MiHIMI3aIlli MaTepiaIbHUX 1 YaCOBUX PECYPCiB B HaBYAIb-
HOMY TMpOIeCl aKTUBHO BUKOPUCTOBYETHCS aJaNTUBHHUI METOJl OI[IHIOBAHHS
3HaHb. Lleil MeTos XapaKkTepu3yeThCsl TIOCTYIIOBOIO afalTaIll€r0 A0 PIBHS y4HS,
110 J03BOJISIE AJIEKBATHO OLIIHUTH MOTO YCMIXM Ta YCYHYTH ICHXOJIOTIYHI Iepe-
MOHU Ta MPOOJIEMH, SIKI BAHUKAIOTh IT1/] YaC HaBYaHHS.

Ha puc. 4 npencraBieHo CTPYKTYpHY CXeMy aJanTHBHOTO OI[IHIOBaHHS

3HaHb, TOOY/I0BaHY Ha OCHOBI MO/I€JI1 aJalITUBHOTO KOHTPOJIIO 3HaHb [22]. BoHa
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OMHUCY€E NMUKIIYHUN TPOIEC OLIHIOBAHHS 3HAaHb YYHS LUISIXOM HaJaHHS HoMmy
HU3KM 3aBJlaHb. BiAnoBigp Ha MonepeaHe 3aB/laHHs BIUIMBAE HA HACTYIIHE — Ta-

KHM YMHOM BiJI0YBa€ThCS MOCTYIOBA aJalTallist 10 piBHS 3HAHb CTYJCHTA.

EexTop NapameTpis 3agfanHR—»| CUCTEME YNPaBNivHA ——(juuesa ouka———————————*

| A A

J?}E MAT Ha 38B0aHHA

Baza naHux JaenaHHA—®  Monens yuHaA

A

VT8 OUIHHIBEHHA IHaHE— Basa HaHe

PezyneTar zagganHA  Moxmdra

ApanTHeHe
OLHKIBAHHA 3HAHE

A T
BHYTDILLHI pecypcH yuHA
L—BigoMoCTi CTOCOSHO BUKOHEHHRA 38803H:

J0BHILHI peCypCH CcUCTEM—#| 2B0pOTHMA 3B8"AZ0K—

Puc. 4. CtpykTypHa cxema aJanTUBHOTO OI[IHIOBAHHSI 3HAHb

MexaHi3M aJJaliTUBHOTO OI[IHIOBAHHS 3HAHb HAIIPABJICHUM HA ONTUMAJIbHE
BUKOPUCTAaHHS PECYpPCIB CTyA€HTa Ta CUCTEMHM OLIHIOBaHHS. Takui miaxifg xa-
pakTepHUI 3HAYHOIO MIATOTOBKOIO JIO MPOIIECY TECTYBaHHS 31 CTOPOHHU BHUKJIA-
nayva (MAroToBka OaHKY 3alUTaHb, BU3HAYEHHS SIKOCTI €JIEMEHTIB, (POpMYBaHHS
KpUTEpiiB OIIHIOBaHHS 1 T.J.), IPOTE BU3HAUCHHS PIBHA 3HAHb CTYJCHTA BiIOY-
BaeTbes epexTuBHime. BapTo 3a3Ha4uTH, 10 Bij SIKOCTI MATOTOBKU TECTyBaH-
HSl 3HAYHO 3aJICKUTh a/IEKBATHICTh OTPUMAHUX PE3YJIbTATIB.

Bulip HacTymHOro 3amuTaHHS 32 TAKOIO METOJY OIL[IHIOBaHHS 0a3yeTbcs
Ha PIBHSX CKJIAJIHOCTI €JIEMEHTIB OaHKYy TECTyBaHHS Ta 3I0HOCTEH CTyJIEeHTA.
PiBeHb CKIaHOCTI 3alIUTaHHS MOKHA TPAKTYyBaTH TaK: HANIPHUKIIAT, MAEMO €Jie-
MEHT, PiBEHb CKJIQJIHOCT1 SKOTO CTAaHOBUTH 3, KOKEH CTYACHT, SIKUM Ma€ PiBEHb

3nioHocTeit 3, mae 50% Ha yCHiITHE OMPAIFOBAHHS, a KOXKEH, XTO MAa€ BUIIUHN
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piBeHb 310HOCTEH, HACTIIBKU MPOCTIIIE BIOPAETHCA 3 HUM, HACKUITBKU OUTHIINI
piBEHB 3/110HOCTEM Mae, 1 HaBITaKH.

TpaexTopito TecTyBaHHS 3a TAKUM MPUHIIUIIOM 300pa)Xe€HO Ha puc. 5, 1e
Ha oci abCUUC 3HAXOATHCS 3alUTaHH TECTYBaHHS, a HA OCi OpJMHAT — PiBEHb
CKJIaaHOCTI. Ik 6aunMo, Ha puc. 5 300paXkeHo 1 MIIAHKY piBHA 3M10HOCTEH CTY-
JICHTa, HANCTPIMKIIlIe JOCATHYBIIH SIKy, BIH TOYNHAE KOJUBATUCH HABKOJIO HET.
ToOTo cTymeHT nocsirae piBHS CKJIaTHOCTI 3alUTaHb, 3 IKUMH BiH Mae 50% Ha

ycnix. L mnanka 1 xapakrtepu3sye piBeHb 3410HOCTEH CTyAEHTA.

70

60  Abilify

Level Pass Fail

Fail
L ¥4

50
Pass Pass

40 A

30 1 Pass

ltem Difficulty Level

20

10 T T T T T T T T T T T
0 1 2 3 4 5 6 7 8 9 10 11 12

[tems Administered —

Puc. 5. TpaexTopist TeCTyBaHHS 3 BUKOPUCTAHHSM PIBHIB CKJIaAHOCTI 3alUTaHb

Taxuit miaxia 03BOJISE CTYAEHTY MIBUAKO AOCSATHYTH 3allUTaHb CBOTO Pi-
BHS 1 KOMGOPTHO 3aliMaTHCh HUMH, HE OTPUMYIOUM HAITO JIETKUX MJIsi HBOTO,
a60 3aHanro ckiaamHuX. OnUparYrch Ha MOMIOHUNA MEXaHI3M, MOXKHA peai3y-

BaTH aJalTUBHI MOJEJI1 OL[IHIOBAHHS 3HAHD.
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B ocHOBI Mojeneit iHAMBITyaTbHOI TPAEKTOPIi Ta BUSHAYCHHS pe3yJIbTa-
TIB OI[IHIOBaHHS JIEKUTh MOJU(PIKOBAHUN aITOPUTM KOMIT FOTEPHOTO TECTYBaH-
Hs, skuil 6a3yerscst Ha Simpler CAT Algorithm, aBropom sikoro € Wright, B.D.
Ta CKJIAJa€ThCs 3 ACKUIbKOX eTamiB [23].

Etan 1. Inimiamizanis npoiecy TECTyBaHHS. 3aJaHHS 3MIHHUX CTOCOBHO
MIPOXO/KEHHS TeCTyBaHHA 3a (opmMynoro (1) Ta HACTYMHUX TOTMOMIKHHUX 3MiH-
HUX 3a PIIICHHSM BUKJIaa4a:

JIOCTaTHIN pIBEHb CKJIAJHOCTI JJis MPOXoxeHHs TecTyBaHHs (T);

MiHIMaJIbHUH piBEHb MOXUOKHU OIIHIOBAHHS (Spyin);

MiHiManbHa (Lp,i,) Ta makcumanbHa (L,,,,) KUIBKICTH 3allUTaHb TECTY-
BaHHS.

D=L=H=R=W=0, (1)
e D — cknamHicTh 3aIUTaHHS,

L — 3arajgbHa KIIbKICTh BUKOHAHUX 3aIIUTAHD,

H — cymapHa ckiaiHICTh OnpalibOBaHUX 3alliTaHb,

R — KUIbKICTh MpaBWILHUX BIJTIOBIICH;

W — K1IBKICTh HENIPAaBWIIBHUX BITIOBIJICH.

Etan 2. IlinroToBKka Ta BHJaya 3alUTaHHS CTyIeHTY. [lomyk 3anuTaHHs
OJIU3BKOTO JI0 MOTOYHOI CKJIAJAHOCTI 3 YpaXyBaHHSIM HAIMpPSMKY BIAMOBIIHO IO
MPaBUJIBHOCTI BIJIMOBI/II Ha MOMEpPEIHE 3anuTaHHs 3a ¢popmyiamu (2-3), OHOB-
JIEHHSI TIOTOYHOI CKJIAJTHOCTI TeCTyBaHHA 3a (hopmysoro (4) Ta BUIa4ya 3aUTaH-
HS CTY/ICHTY.

BIAMOBiAL MpaBuibHa: D' = D, (2)
BiAmoBiab HempasuibHa: D' < D, (3)
i (S D' — ckamHICTh HACTYITHOTO 3alTUTaHHS i3 OaHKY 3aIIUTaHb,

D — moTo4YHa CKJIaIHICTh 3alTUTaHHS.

D =D 4)
hi(S D — moTo4Ha CKJIaaHICTh 3alIUTaHHA,

D' — cxaamHICTh OTPUMAHOIO 3alIMTaHHS 13 OAHKY 3alUTaHb.

200



CUCTEMHBIN AHAJIU3

B ITPOEKTUPOBAHWU U YITPABJIEHWN

Etan 3. OmpairoBanHsi BIANOBIAl CTy/JE€HTa Ha 3alUTaHHS TECTyBaHHS.

Mopudikaliisi OCHOBHMX 3MIHHUX IIIOJO MPOXOJKEHHS TEeCTyBaHHS 3a (opMmy-

gamu (5-6), a TakoX SKIIO BIANOBIAb CTYACHTA MPaBWIBHO, TO 3a (opMylIaMu
(7-8), inakre (9-10).

JAcC

JAcC

Jc

H=H+D,

L=L+1,
H — cymapHa CKJIaIHICTh ONpPallbOBaHUX 3allUTaHb;
D — piBeHb CKJIaIHOCTI ONPALbOBAHOTO 3alIUTAHHS;

L — KUJIBKICTH OINpallbOBAHUX 3aMUTAHb.

R=R+1,
2
D=D+:,

R — KiNBKICTh IPaBUJILHUX BIAMOBIACH;
D — noTouyHuii piBEHb CKIIAIHOCTI;
L — KUIBKICTH OIpallbOBAHUX 3alUTAHb.

w=w+1,

D=D-2
L

W — KiIbKICTh HEMPAaBUIILHUX BIJIIOBIICH;
D — noTouyHuii piBEHb CKJIAIHOCTI;

L — KiJIBKICTH OIpallbOBaHUX 3aIUTAHb.

()
(6)

(7)
(8)

)
(10)

Etan 4. BusnaueHHs OIIHKHU JOCATHYTOTO PIBHS CKJIQHOCTI 3alUTaHb Te-

CTYBaHHS Ta MOXMOKH OLIIHIOBaHHS. SIKIIO yci BIANOBIAI € IPABWIBHUMH, TO BU-

KOpUCTOBYIOThCS (hopmynu (11-12), skmio Bci BIANOBIAI € HENPaBUIBHUMU, TO
(13-14), inaxure (15-16).

e

H R
B= =+ In(:-—1),

, L
§= 0.5(R—0.5)’

B — o11iHKa JOCSATHYTOT'O PiBHS CKJIQJHOCTI 3allUTaHb TECTYBAaHHS;

H — cymapHa CKJIaJHICTh OTPAIlbOBAHKUX 3alUTaHb,

L — KiIBKICTh ONpaIibOBaHUX 3aITUTaHb;
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e

e

R — KiTbKICTh TIPABUJIBHUX BIAMOBIICH;

S — moxuOKa OIIHIOBaHHS.

0.5
W—O.S)’

[ L
S= 0.5(W=0.5)’

B — o11iHKa JOCSATHYTOT'O PiBHS CKJIaJHOCTI 3alMTaHb TeCTYBaHHS;

B = %+1n(

H — cymapHa CKJIaIHICTh OIIpaIlbOBaHKX 3aIllUTaHb,
L — KUJIBKICTH OINpalbOBaHUX 3alUTaHb;
W — K1IBKICTh HETIPaBWIIBHUX BIJIIIOBIJICH;

S — moxuOKa OIIHIOBaHHS.

H R
B=—+ In(),

S=/L,
RXW

B — o11iHKa JOCSTHYTOTO PiBHA CKJIaJHOCTI 3alUTaHb TECTYBAHHS;

H — cymapHa CKJIaIHICTh ONpallbOBAHUX 3allUTaHb,
L — XJIBKICTH OTpalbOBaHUX 3alTaHb,

R — KIIBKICTh TPaBUJILHUX BIAMOBIICH;

W — K1IbKICTh HETIPAaBWIHLHUX BIJIMIOBIIEH;

S — moxuOKa OIIHIOBaHHS.

(13)

(14)

(15)

(16)

Etan 5. IlpuiiHATTS pilIeHHS CTOCOBHO 3aBEpILCHHsS TecTyBaHHA. Llei

eTan BiJ0YBa€ThCs 32 OJTHUM 13 HACTYITHUX KPUTEPIIB:

my ©;

SKIO BUYEPHaHO OAHK 3alUTaHb, Epexi 10 eTamy O;

SKIIO0 BUKOHAHO MaKCUMAaJIbHY KUIBKICTh 3alUTaHb, MEpexij 10 etamy 6;

SKIO 3aJI0BOJICHO MIHIMQJIbHY TMOXHOKY OIIIHIOBaHHS, MEpPEXiJl J0 €Ta-

SKIIO, TPOUIIIOBIIIM MIHIMAJIbHY KIIBKICTh 3allUTaHb, YC1 BIATIOBIII € TIpa-

BUJILHUMU 200 HETIPaBUIILHUMU, TIEPEXiJl 0 eTay 6;

SKIO TPOUICHO MIHIMAJIBHY KIJIBKICTh 3alUTaHb, MOXE OyTH 3/1HCHEHO

nepexia Ao eramny 6 (pillleHHs] TPUUMA€ETHCS CTYAEHTOM);
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AKIIO CTYACHT JEMOHCTPYE HECTaHAAPTHY MOBEAIHKY MPOXOHKEHHS TeC-
TyBaHHS, TO MOXKe OyTH 3J1HCHEHO nepexia A0 eramy 6 (pillleHHS MPUMMaEThCS
BHKJIaJIaueM);

1HaKIIIe mepexija 10 eTamy 2.

Etan 6. ®opmyBaHHs Ta BUAada pe3yiabTaTiB MPOXOMKEHHS TECTyBaHHSI.
BusHaueHHs 10111 MpaBUIBHUX BiAMOBiAeH 3a ¢hopmMyioro (17), a TaKoX OLIHKH
TecTyBaHHs — 3a popmynoro (18). Takox BimOyBaeTbesi GOpMYyBaHHS BEPAUKTY
BIJIMOBITHO 32 Gpopmynamu (19-20): sikiio 3agoBosieHo HepiBHICTH (19), To Tec-
TyBaHHS MpoiaAeHO, Ko (20) — HE MPOIiIeHO, 1HAKIIIE MAaEMO 30HY HEBU3HAUE-

HOCTI.

R
C =-, (17)
L
e C — tonst mpaBUWJIbHUX BiAMOBIIEH;
R — KiTbKICTh PaBUJIBHUX BiMOBIJICH;

L — KUJIbKICTH OIpallbOBAaHUX 3alUTAHb.

__ 2C;Dy
YD (18)

ne  D; — ckmaaHICTh 1-TO MPONEHOTO 3aUTaHHS;
C; — KOPEKTHICTh BIAMOBI/I Ha 1-€ MPOHAEHE 3alIMTaHHs, TPU MPABUIIbHIM
BIJINOBI/II HAOyBae€ 3HaYeHHs 1, 3a HenpaBmwiIbHOI — 0.
B-S>T, (19)
B+S<T, (20)

ne B — oliHKa JOCATHYTOTO PIBHSI CKJIAIHOCTI 3alIUTaHb TECTYBaHHS;

S — moxnOKa OIIHIOBAHHS,

T — nmocraTHii piBeHb CKJIQJHOCTI JIs MPOXOXKEHHS TECTYBaHHS.

ITporec oriHIOBaHHS 3HaHb 3a JOMOMOTOK MOJIE1 1HAUBIAYalbHOI Tpa€-
KTOPIi HaNpaBJICHU HAa BU3HAYCHHS ONTUMAJILHOTO 3HAYEHHS PIBHS 3aCBOECHHS
MpoiIcHOro Matepiany cTyJaeHTOM. ONTUMAaIbHICTh MOJIATAE Y PalllOHATBHOMY
BUKOPHUCTaHHI PECYPCIB CTY/ICHTA Ta CUCTEMU OIIHIOBaHHA. SIK pe3yJbTaT Mae-
MO piBEHb 3HaHb CTYJEHTA y TEPMIHAX JOCATHYTOTO PIBHS CKJIATHOCTI, TOXHOKY

OI_IiHI-OBaHH}I, sJAKa BKA3y€ Ha SIKICTh HpOﬁHGHOFO TECTYyBaHHA, Ta CTATUCTHUKY Ha-
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BUYAJIbHOI aKTUBHOCTI CTYJEHTA, SIKa MOKE€ OYTH BUKOPHCTAHA JJIS TIOIAJTBIIIOTO
MOJTIMIICHHS K OaHKY 3aluTaHb, TaK 1 CHCTEMH OIlIHIOBaHHS 3HAHb.

Came migBUIIIEHHSM SKOCTI 0aHKY 3allUTaHb 3alMAa€ThCsl OCTaHHIN OJIOK
KOMILICKCY MOJIeJiel OlLliHIOBaHHA 3HaHb (bnok 4). Jlo KOMIIOHEHTIB IbOTO OJ10-
Ky HaJie)aTh METOIW OHOBJICHHSI PIBHIB CKJIAIHOCTI Ta METOIU OIIHKHU SKOCTI
eJIeMeHTIB 0aHKy 3amuTaHb. [0 meporo BiTHOCATHCS METOAN BU3HAYCHHS PiB-
HIB CKJIQJIHOCTI €JIEMEHTIB 0aHKY T€CTyBaHHs, IPOTE X BUKOPUCTAaHHS MOIU(Di-
KOBAHO JJIsI KOPUTYBAHHSI PIBHIB CKJIQJHOCTI MICJSL MPOXOJKEHHS JTOCTaTHBHOI
KUIBKOCTI ITUKJIIB OIlIHIOBaHHS 3HaHb. BapTo 3a3Ha4yMTH, 110 111 METOIU MOXKYTh
OyTH SIK JOTOMIXXHUMHM JUIsl BUKJIa[a4a JijIsl aHAIITUYHOTO aHalli3y, TakK 1 camoc-
TIMHUMH 32 YMOBH aBTOMAaTH3allli BU3BHAYCHHS PiBHI CKJIAIHOCTI 3aITUTaHb.

OmniHKa AKOCTI €JI€EMEHTIB OaHKy 3allUTaHb MOJSAra€ y BU3HAYEHHI IIPaBU-
JBHOCTI CKJIQJICHHSI €JIEMEHTIB 1 BUABJICHHI aHoMaii. [IpaBuibHuM chopmoBa-
HUW €JIEMEHT TECTYBAaHHS MOKHA BBa)KATH 3a HOTO KOPEKTHOTO Ta OJHO3HAYHO-
ro TPaKTyBaHHS CTyJIeHTaMH. /[0 aHOMaIiii MOXYTh HAJCKATH PI3HOTO POIY
MOMIJIKY TIPH CKJIAJJaHH]1 €IEMEHTY TeCTYBaHHS, sIKI HE JI0O3BOJISIOTH MPABUIHHO
BIJIMOBICTH Ha HHOTO. BuacHe BUSBIIEHHS MpoOJieM OaHKYy 3alUTaHb JI03BOJISIE
30epiraTu JOCTAaTHIN piBEHb aJIEKBATHOCTI MPOIIECY OIIHIOBAHHS 3HAHb Ta Tapa-
HTYBaTH YCITIIITHE 3aCBOEHHS 3HAHb CTYICHTAMH.

OTxe, KOMILJIEKC MoJiefiel OIlIHIOBAaHHS 3HAaHb HAIPaBJICHHN Ha TOBHE
OXOIUICHHSI Tpoliecy HaOyTTs Ta OLIHIOBAHHS IMiJl Yac HaBYaHHS: (OpMyBaHHs
€JIEMEHTIB 3HaHb, X HAOYTTS, OLIIHIOBAHHS PIBHS 3aCBOEHHSI MPOMIEHOTO MaTe-
piagy Ta TMOJINIICHHS HABYaJbHOTO TIPOIECY, BUKOPUCTAHHSM 3BOPOTHUX
3B’sI3KIB. YCe II€ I03BOJISI€ TIBUIITUTH PiBEHB SKOCTI HABYAJIHLHOTO TPOIIECY.

Kommuiekc Mojeneit oliHOBaHHsS 3HaHb OyJIO peaii3oBaHO SIK 4aT-00T y
mecenkepl Telegram @HNEU ZNO math bot, 3actocyBaBiim MoBy mporpa-
myBaHHs Python Ta 6a3y ganux SQLite. Yat-60T Mae nBa pesxumu (GyHKITIOHY-
BaHHS: HABYAHHS (32 3aMOBUYYBaHHSIM) Ta OLIHIOBAHHS 3HaHb.

bank 3anuTans 0yno chopMOBaHO Ha OCHOBI HAOOPY 3aBIaHb 3 MiATOTOB-
ku 10 3HO 3 marematuku. CTaTUCTUYHI J1aH1 CTOCOBHO IPOXOKEHHS TECTY-

BaHHSI 32 UM OAHKOM 3amuTaHb OyJI0 B3STO 3 MpoBeAeHHS KOHKYpcy «3HO ma-
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tematuka: BOT Challenge» [24]. (6im3pk0 670 THC. IPOXOKEHD B Makxke 7
TUC. KOPUCTYBAYiB, cepell AKUX 3HAYHA OUIBILIICTh € IIKOJSAPaMU BUITYCKHUX
KJIaciB).

BusHaueHHs piBHIB CKJIQJIHOCTI MPOBOAMIIOCH 32 JIOJICIO MPaBUILHUX BiJ-
MOBIJICH TIEPIIOi CIIpoOU OTpaITIOBaHHS 3alMUTAHHS, TOOTO BPaXOBYBAIHCH JIHIIC
HepI BiAMOBIAI KOXXHOTO KOPUCTyBaya. TakuMm 4uHOM Oysio cOpMOBAHO iX
PIBH1 CKJIQJHOCTI, BUKOPHUCTOBYIOUHM METOJI JIOTIT-IITKAJIOBAHHS 31 3MIIICHHSM.
bank 3anutans Mae 500 eneMeHTIB Ta, PiBHI CKJIAJHOCTI pO3MOLICHI BiJ 2,65
1o 7,71 3a mkanoro Bij 0 1o 10. BiabiiicTs piBHIB CKJIATHOCTI J€XKaTh y MEXax
Bix 3.11 go 5.87, ToMy MOXHa BBaXaTH, 110 OAHK 3alUTaHb HAIOBHEHUH eJie-
MEHTaMHU cepe/iHboi ckiaaHocTi. Ha puc. 6 300paskeHo ricrorpamy po3mnojaury
PIBHIB CKJIQIHOCTI.

Amnpo0ariro Oyno nmoyato 28 nucronaga 2019 poky o 18:43 Ta 3akiHUEHO
3 rpyans 2019 poky o 22:39. 3aranom 318 kopucTyBadiB y3suld y4acTh y poOOTi
6ota Ta npoiinun 3210 3aBgane. Y mpolieci HaBYaHHS B3sUIM y4dacThb 179 kopuc-
TyBadiB Ta npounuiu 1463 3aBnanHs, 3 skux 1149 ycmimHo 0CBOEHO Ha KiHEIb
anpoOairii. CepenHsl KUIBKICTh MPOMACHUX 3aBIaHb KOPUCTYBAa4eM CTAHOBUTH
8,17, a ycmimHo ocBoeHO — 6,42. 3nebiunbioro ocBoeHo Big 0 1o 14 3aBaHe.
Jlekinpka KOpUCTYBaviB MAatOTh MOKa3HUKHU MOHAJ 5O eIeMEHTIB HaBYaHHS.

Ha puc. 7 300paxkeHo po3noul cepeHbOT KITBKOCTI MPOXOIKEHb CTYIe-
HTaMHU OJHOTO 3alMTAaHHS JO HOro 3aCBOEHHSA HA MOTOYHUM MOMEHT yacy. bi-
JBIIICTh CTYACHTIB Y CEPEIHHLOMY OIpPaIlbOBYBAJIM 3allUTaHHS 3a IHTEPBAJ Bij
1,19 no 1,8 paziB. Hanpuknaa, cepeaHsi KUIbKICTh MPOXOJKEHb ISl OJHOTO 3
aKTUBHUX KOpUCTyBadiB ckiana 1,48. UuM Hrpkue 11ed MOKa3HUK, TUM €(EKTUB-
HIIIE 32 BUTpaTaMH 4acy BiOyBaeThCs MPOIEC HaBUAHHS, MPOTE BapTO 3a3Ha-
YUTH, 10 BiH Ma€ TEHJICHIIIO 0 3pOCTaHHs, MIOKH KOPUCTYBad HE 3aCBOITh eJle-

MEHT Ha JO0CTaTHbOMY PiBHI.
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Puc. 7. Po3nioain cepeaHb01 KUIBKOCTI TPOXOKEHb 3alTUTaHb CTYJEHTaMH1

PexxumoMm OI1iHIOBaHHSI 3HaHb CKOPHUCTAJINCh 35 KOPHUCTYBAdiB, 3aBEPILIH-
BIIK 46 ceaHCIB OlliHIOBaHHA. HacTyIHI CTaTUCTUYHI TTOKa3HUKHU OYJI0 MOopaxo-

BaHO JIsl 3aBEPIICHUX OIIHIOBAHb, SIKI TPUBAJIM BiJl 2 XBWJIMH JI0 TOAWUHU, abH
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BIJICISITH HEaJIeKBATHI MPOXO/KEHHS TecTyBaHHS. KiIbKiCTh MPONICHUX TECTY-
BaHb 23, cepe/iHs JIOBKMHA TECTYBaHHS CTaHOBHUTHL 12,65 mMUTaHb, a TPUBAIICTh
— 20 xBunuH 47 cexyna. CepemHs M0 NMPaBUIBLHUX BIAMOBIICH CTaHOBUTH
0,54, cepenHiii TOCATHYTUH PIBEHb CKJIAJIHOCTI CTAHOBUTH 4,71, a moMuIIKa OI1i-
HioBaHHA — 0,59. Cepenus oliHKa 3a TecTyBaHHs cTaHOBUTH 0,5 3 1.

TakuMm 9MHOM, 3aMPOTIOHOBAHHMI KOMILUIEKC MOJIENICH OI[IHIOBAHHS 3HAHb
HaJla€ MOBHOILIIHHE JIMCTaHIIfHE HaBYAJIbHE CEPEIOBHINE, /1€ CTYJIEHT MOXKE 5K
HABYATHUCh, TAK 1 OLIHUTH PIBEHb CBOIX 3HaHb. AnpoOauis miaTsepauia epeKTu-
BHICTh IIPOIIECY HABYAHHS, IEMOHCTPYIOUH MaJly JIOJIF0 BUTPAT KOPUCTyBaya Ha
MOBTOPEHHS €JIEMEHTIB, TOOTO OUIbLIE 3yCHIIb OyJIO MNPUIIIIEHO HAOYTTIO HOBUX
3HAHb.

CepenHiil piBeHb pe3yJIbTaTiB OILIHIOBAHHS 3HAaHb MOB’SI3aHUM 13 OpakoM
MOTHBAllli KOPUCTYBauiB Ta HECTAYEIO 4acy JJIsl JOCTATHBOTO PIBHS OCBOEHHS
OaHky 3anuTaHb. [loganbiie HaBYaHHS 32 METOJIOM 1HTEPBAJIBHOIO MTOBTOPEHHS
JTI03BOJIUTH MOJIIMIIUTH PIBEHb 3HAHb KOPUCTYBaya, a MOTHBALIEIO LILOTO MPOIIE-
Cy MOXYTh CTaTh MallOyTHI KOHKYpC Ha 0a3i yaT-00Ty ayisg miaroroBku a0 3HO

3 MaTEMAaTHKHU Ta IHIINX HaBYAILHUX I[I/ICI_[I/IHJ'IiH.
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3.3. Cucrema ynpaBJ/iHHs Ki0epOe3neku 0aHKIiB 3 BMKOPUCTAHHIM

3aC00iB IITYYHOTI'0 IHTEJIEKTY

Haniiinicte po60TH OaHKIBCHKOT CHCTEMH BH3HAYa€ PiBEHb ITiIBUIICHOI
HeOe3MeK! Ta CTaBUTh HOBI BUKJIMKU MeEpel CIy:K0010 Oe3neku OaHKIBChKUX
ycTaHoB. OKpiM MIITHUX CTiH Ta BEJUKHUX CEH(IB € BEIUMUE3HUI CIEKTP 1HIINX
IPUCTPOIB AJiA 3a0e3MmeueHHsT 3ac001B (PI3UYHOr0 3aXUCTy MPHUMILICHHS OaHKY.
st dpikcarii siBUI Ta MOAIN B MPUMIIIEHHI OaHKY BUKOPHUCTOBYIOTHCSA BCIM Bi-
JIOM1 KaMepHu CITOCTEPEIKCHHS. 3aliCH 3 TaKUX KaMep MOXKYTh OyTH B TOJajIb-
[IIOMY BUKOPHUCTaHI1 JiJIsi BCTAHOBJICHHS 0COOM IpaBonopymiHuka. Taka ¢ikcaris
3IIACHIOETHCS BXKE HE MepIle ACCATUIITTS 1 MOTpeOye BAOCKOHAJIIEHHS Ta BUKO-
pUCTaHHS 1HHOBAIlIN, SIKI MOXKYTbh 30UIBIITUTH MPOAYKTUBHICTH POOOTH CUCTEMU
BifeocriocTepekeHHs. Bei 3amucu 3 kamep BiI€OCIOCTEPEKESHHSI MAIOTh TBOBHU-
MipHi 3anucu. Kaptunka nmo Qaxty 1 eeKTUBHICTh poO3Mi3HaBaHHS o0Opa3y Ha
KaMmepi 3ajexana BiJl XOpOIIOro KyTa OISy, TApHOTO OCBITJICHHS Ta HU3KH 1H-
mux (axktopiB. Taki 0OMEXEHHS CTBOPIOBAJIM BEIUKY cepy AiSIBHOCTI IS
1axpaiB, K MOXXYTh BUKOPUCTOBYBAaTH CIa0KI CTOPOHH CHCTEM BiIOCIIOCTEpE-
JKEHHS 3 METOIO 31HCHEHHS HE3aKOHHOI AISUIBHOCTI Ta HE3aKOHHOTO 30aradeH-
Hs. TakoX BiIoM1 1HIII aCHEKTH HEIOCKOHAJ01 pOOOTH CHCTEMH BIJIEOCIIOCTE-
peXeHHsI 0aHKY, 30KpeMa HEMOXKIIMBICTh BCTAHOBUTH OCO0Y, sIka BUKOPHUCTOBYE
MacKy Ha oOnMudi, CrieliaibHAN OJIST Ta 1HII npucTpoi. Po3mizHaBanHs 00aMY-
Ysi JIIOIMHU Ha CHOTOJIHIIIHIN JI€Hh € Hee()EKTUBHUM 1HCTPYMEHTOM B MPaBOBO-
My MaciTabi, TOMy MOTPIOHO BUKOPHUCTOBYBATH 1HIMBIIyallbHI XapaKTepPH1 0CO-
OJIMBOCTI Ta 3aKOHOMIPHOCT1 TOBEJIHKHU JIFOAWHU JJIS PO3II3HABAHHS KOHKPET-
HOTO 1HAMBIAyaJIbHOTO 00pa3y. Takok BpaxyBaHHS 1HAMBIAYaJIbHUX XapaKTep-
HUX PUC TEpPECyBaHHS MPABOMOPYIIHUKA 3 €PEKTUBHOIO CHUCTEMOIO BiJIEOCIIOC-
TepeKCHHsI 0aHKY MOXKHA Oy/ie BHKOPUCTOBYBATH JIJIsl BCTAHOBJICHHS OCOOM.

[ITyuHuii 1HTEIEKT BXKE 3apa3 MIUPOKO 3aCTOCOBYETHCA B TEXHIIll, MEIU-
L[MH1, OCBITI, TPAHCHOPTI, BIHCHKOBIN cepl, IpOTe, MOAKIUBOCTI HOTO 3aCTOCY-

BaHHS € HAJ3BUYAiHO BAXKJIMBUM Ta 3arpeOyBaHMM 1 B OaHKIBCHbKiM cdepi [1].
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OnHuM 3 Takux HemependauyBaHUX aCMEKTiB BUKOPUCTAHHS IITYYHOTO 1HTEICK-
Ty € CTBOPEHHSI TPUBUMIPHOTO 300pakKeHHsI Mo TexHojorii Voxel mus cuctem
KibepOesmeku 6aHky [2].

s Toro, o6 1moOGavyruTH BiJIEO B CUCTEMAaX BiJIEOCTIOCTEPEKEHHS OaHKY
3 IHIIIOTO paKypcy MOTPIOHO MaTH Kamepy, ska Oyie 3I1HCHIOBATH BiCO3HOMKY 3
IHITIOTO paKypcy abo MaTh MOXJIMBICTh TMOBEPHYTH Kamepy, IIOOM OTpHMAaTh
1HIMNA pakypce. Taki oOMeXeHHsI € HEIOJIKaMH BUKOPUCTAHHS TEIEPIIIHbOTO
MTOKOJIIHHSL KaMep BIJEOCIOCTEPEKEHHSI OAHKY, SIKI CTBOPIOIOTh JBOBUMIPHY Ka-
PTUHKY. 3 METOI0 IMOAAJBIIONO YIOCKOHAJIEHHS CUCTEM B1JI0OCIIOCTEPEKEHHS
xommnadis Intel [2] mpogeMoHCTpyBana MOXKIMBOCTI, SIKI BIIKPUBAIOTHCS 3 BUKO-
PUCTaHHSIM KaMep BIJEOCHOCTEPEKEHHS BCTAHOBJICHUX 1] PI3HUMH KyTaMHU.
Po3paxyHOK KUIBKOCTI KaMep BiJ1I0yBaeTbCs 3a MPUHLMIIOM orisiay 270 rpaaycis
3 IOJAJIBIIUM MEPEKPUTTAM MEPTBUX Ta CIINUX 30H. i mpuKIiay, AKIIO KiM-
HaTa HEMPaBHJIbHOI T€OMETPUYHOI (POpMHU NOTPedye PO3MIILIEHHSI KaMep B KOXK-
HOMY KyTi MPUMIIIICHHS 3 TIOAAJIBIITNM HalpaBJIeHHIM KaMepHu JI0 IEHTPY KiMHa-
TH, TO TiJ 4ac poOOTH KaMepu BIACOCTIOCTEPEIKEHHSI BUHUKAIOTH 30HHU B3IOBX
KOKHOI CTIHM, $KI HE NEPEKPUBAIOTHCA KaMepaMu BiEOCHOCTEpeKeHHs. Bin-
MOBIJTHO €(EKTUBHICTh BUKOPUCTAHHS KaMep, SsIKI CTBOPIOIOTH JIBOBUMIPHE 30-
OpakeHHs1, 0OMEXY€eThCSA KUIBKICTIO paKypcCiB Ta SIKICTIO OCBITJIEHHs. OCBITIECH-
HSl Ta paKypc ocoOu, sika 300paskeHa Ha BiJIe0, BIAITpae BUPIMIAIBLHY POJIb IijT
yac crnpoOu po3mizHarh ocoOy. IHHOBaUIWHUM Oyle CTBOPEHHSI TPUBHUMIPHOTO
Bijleo (haiiny, WOro mojasnbiine po3mi3HaBaHHS Ta aHanmi3. Cucrema CTBOPEHHS
TPUBUMIPHOTO BiJleodaiily Ta oro nopaiblie po3iizHaBaHHs Oylia peasi3oBaHa
kommadiero Intel, Ta BUKOPUCTOBYETHCS Ha OJIMIINCHKUX Irpax 3 METOIO 1HTEpa-
KTUBHOTO TpEACTaBICHHS oAl 1o BigOyBaroThes [3]. Tak, nns mpukiamy,
cepBiC sl PO3Mi3HABaHHS OOJMYYS Ta MIMIIl JIFOAWHU BXKE JOCTYIHHUN Ha
Amazon, a TEXHOJOTII0 MOYXXHA BUKOPHCTOBYBATHU JIJIsl TOTO, 1100 pO3Mi3HABATH
1HIUBITyaJIbHI XapakTepHi 0coOMuBOCTI MonuHu [4]. KoxkeH BiEONMOTIK 3 KOXK-
HOI KamMepu BiJIIPaBIIsI€THCS Ha TOJMOBHUM cepBep. Ha ronoBHoMy cepBepi kap-
TUHKA TIOEJJHYETHCSI 1 CTBOPIOETHCS €IUHUNA TpUBUMIpHUI Bineodaiin. B moga-

JBIIOMY TAaKUH BiJI€03aMC MOXHA BUKOPUCTOBYBATH 3 HEOAYEHOIO HA CHOTOJ-
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HIIIHIN 1eHb eekTUBHICTIO. [l MpHUKIaLy, Taka CHCTEMa MOXKE MepeMiIaTHCs
B IIPOCTOPI BIEO3aMKCy, 0AYUTH BiA€O3amuc 3 KaMep CIOCTEPEKEHHS i pi3-
HUMH paKypcaMu, B TOMY YHCII 3 THX PaKypciB, ¢ He OylI0 BCTAHOBJICHO KOJI-
HO1 Bijicokamepu. Bci 11 Ta 1HII MOXJIMBOCTI CTajdd JOCTYIMHUMHM TICJIS BUKO-
PUCTAHHS IMTYYHOTO 1HTEJIEKTY, 3 BUKOPUCTAHHSIM HEUPOHHOI MEPEXKi, sIKa 3/1aT-
Ha «CKJICIOBATH» BiJICO3AIUC 3 CHCTEMHU BiJICOCITOCTEPESKCHHSI B OJIUH €IHHUMA
TPUBUMIPHUHN (aitn.

B cucremi BigeocnocTepexxeHHsl CepBEpHA JIiHIWKa MPOIECOPIB BIAPI3HS-
€THCS BiJI HACTUIBHUX 30UIBIICHUM KEIIeM 1 MIATPUMKOIO BEJIMKUX Oararornpo-
necopHux cucteM. [Iponecop 3arajoM He HalllJICHU HAa CIIOKUBYUM PUHOK, 00-
JacTh MOTO 3aCTOCYBaHHS — 1€ CepBepH, Oieiia-cuctemMu Ta podoui craniii. Jms
00OpoOKU Ta CTBOPEHHSI TAKOTO BiJcopsAly MOTPIOHO 3/1MCHIOBATU OOPOOKY CO-
TeHb riradaiT BineodaiisiB B pexuMi oHiaaitH. Ha cborojiHi BUKOPUCTAHHS MPO-
necopiB Intel Xeon poOUTh MOXKIMBUM Takuid IPOLIEC 3a YMOBH, SIKIIO MOIEpe-
JTHBO OyJla HaBYEHA CHCTEMa IITYYHOTO 1HTEJICKTY, sSKa 37]aTHa CKJICITH Bijeo3a-
MUC 1 CTBOPUTH HOTO TPUBUMIpPHY Bepcito. [Ipore skicTh Bineosanucy norpedye
MOJIAJIBIIIOTO BIOCKOHAJIGHHS. Tak, Ha CTBOPEHHS OJHOTO Kaapy MOTPiOHO Tpu
XBUJMHU poboTu cucremMu Voxel Ha moTyxHOCTsIX mporecopiB Intel Xeon tpe-
THOTO TOKOJIiHHSA. Lle 11e He € 3a0BITbHUM PEe3yJIbTaTOM JIJISi CHCTEM BiJIEOCITO-
CTEPEKEHHS, HANPUKJIa/, Ha BEJIMKUX CIIOPTHBHO-MACOBHX 3aX0JaX, ajie TaKHii
pe3yJIbTaT MOXKHA BUKOPUCTOBYBATU BXKE ChOTOJIHI JJIsi OAHKIBCHKUX CHUCTEM BI-
JIE0 CIIOCTEPEKEHHS, SIKa BXOAUTH B 3aTaJIbHY CUCTEMY YIIPaBIiHHS KibepOecme-
ku 0aHKy. L{s cuctema BiIKpUBa€e TakoX MOXJIMBOCTI pO3Ii3HaBaHHS 00pa3iB HE
TITBKH 332 pUCaMH OOIMYYS JIFOUHY, ajie 1 3a IHIUBIAyaTbHUMHU Ta XapaKTepHU-
MU O3HaKaMH Tija Ta pyxiB joauHu. CrucreMa Bi€OCIOCTEPEKEHH OaHKy J10-
3BOJISIE 3MEHIIIUTH WMOBIPHICTD JIFOACHKOI ITOMUJIKH IPY BH3HAYCHHI «TIOPYIITHHU-
Ka» Ta 30UIbIIIYE TOYHICTh PO3Mi3HABaHHS. SKIO B3SATH 70 yBaru, mo OaHKIBCh-
Ki CHCTEMH B1JICOCIIOCTEPEKEHHS MOB’s3aH1 3 0araTOrOJMHHUM JIOCI1KECHHSIM
BiJICO3AIMCIB, TO BUKOPUCTAHHS 3aCO0IB MITYYHOTO 1HTEICKTY BIJKPHUBAE MOXK-
JMBOCTI JJI MONEPETHBOTO OOpOOJIEHHS BiJ€03anucy, HOro aHai3dy Ta po3Mi-

3HAaBaHHS XapaKTEPHUX OCOOJIIMBOCTEH JIIOAMHHU B peaJbHOMY 4aci, IIe 0 TOTO
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MOMEHTY, KOJIM CHCTE€Ma IOYMHAE aHali3yBaTH HEoOpoOseHui marepian. Ha
puc. 1 HagaHui anropuT™ (PYHKI[IOHYBAHHS CHCTEMHM YIIPaBIIiHHS KibepOesrme-

K1 OaHkiB Ha 0a3i TexHojoriit Voxel.

Cuctema ynpas/iiHHSA
Kibepbesnekn 6aHkiB
\

Cuctema LITYYHOIO IHTENEKTY
An1s poboTKn 3 BEKTOPaMM
iHchopmalLliT po3nisHaBaHH#A
obpasiB
y
36epexeHHs BEKTOpIB

IHChopMmalLlii po3nisHaBaHHSA
o6pasiB B 6a3i gaHux

AHani3 Ta po3anizHaBaHHs
TpuBUMIpHOro Biaeodhainy

Y
CTBOpPEHHSA TPUBUMIPHOTO
Bigeodoaiisly no TEXHOMOITII
Voxel

Y

O6pobka TPUBUMIPHOTO
Bineodhaiiny Ta anroputm
po3ni3HaBaHHA 0bpasy
NIOANHA

Puc. 1. Anroput™m pob0oTH cUCTeMH YIpaBIiHHS KidepOe3neku 0aHKiB

ApXITeKTypa CUCTEMU YIpaBIiHHA KibepOe3neku OaHKy (puc. 2), Ha HaII
MOTJIS, MOXKE BKJIFOUATH TakKy JOCTaTHHO-HEOOXITHY KOMILJIEKTAIlil0 Mporpam-
HO-TEXHIYHOTO 3a0€3MeUCHHS:

1. baHkiBCBbKY cHucTeMy BifeocnoctepexeHHs (cuctema Voxel Ha motyx-
HoCTsX mporecopiB Intel Xeon, moctarHs KIMBKICTh KaMep BiI€OCTIOCTEPEKESHHS

B KUJIBKOCTI 9 1mT.).
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2. Cuctema INTYyYHOTO 1HTENIEKTY, peaji3oBaHy Ha OCHOBI CEpBICY
Amazon Al [5].

3. Cepeic Amazon Rekognition 11t po3nizHaBaHHs 00pa3y JTIOIUHU.

4. Cucrema Bu3HaueHHs 3arpo3 Traces Al [6], B ocHOBI peanizariii siKoi
Moke OyTH 1H(pOpMaliifHO-aHAIITUYHA CUCTEMa BU3HAYEHHS piBHA Oe3neku Oa-
HKY.

5. Cucrema ba3zu Tta CxoBuilla JaHuX i 30€peKeHHsI BEKTOPIB 1HPOP-
Mallli po3Mi3HaBaHHA, 10 peani3oBaHa Ha pessiiHii TexHonorii SQL, 30kpema
CKB/I PostgreSQL.

6. [ndopmariiitHo-aHaMITUYHA CUCTEMa, (PYHKIIOHATHHUM MPU3HAYCHHSIM
SIKO1 € BU3HAYEHHS PiBHS O€3MEKH CUCTEMM Ta CUCTEMa NIPUUHATTS YIPABIIHCh-
KHX pillleHb. [HHOBaIIliHA TEXHOJOTIS CTBOPEHHSI TPUBUMIPHOTO 300pa’KEHHS B
NO€JTHAHH1 3 BUKOPUCTAHHSM BHILE NIEPEPAXOBAHUX CEPBICIB Ta TEXHOJIOTIH, Ja€

3MOTy 3a0€31e4nT poOOTy CUCTEMU YNPaBIIHHA KiOepOe3neku OaHKIB.

Puc. 2. ApxiTekTypa cucTeMu ynpaBimiHHS KioepOe3neku 0aHKiB

Po6ota onepatopiB 6aHKIBCHKOI CUCTEMH B1JI€OCIIOCTEPEIKEHHSI 103BOJISIE
npuitmMati e(eKTUBHI PIIICHHS, a 30UTBIICHHS MPOMAYKTUBHOCTI 3arajibHOi CHC-

TEMHU yIpaBiiHHS KibepOe3neku OaHKIB J1a€ MOXKJIMBICTh pearyBaTi Ha 1HLIHJICH-
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TH TIOB’s13aHi 3 OE3MEKOI0 8 pedcuMi pearbHo20 Yacy, a B MOAAIBIIOMY 1 epea-
0auaTu MOXJIMBI 3arpo3u [7], 3 BUKOpUCTaHHsIM pinieHb Traces Al. Po3zmizHa-
BaHHS 1HAMBIIYyaJbHUX PHUC JIOIUHU € HACTYITHUM KPOKOM B 1HHOBAIIHIN cHc-
TEeM1 BIJI€OCIIOCTEPEIKEHHS, PO3YMIHHS KOMIT FOTEPOM THX 00’ €KTIB, XapaKTep-
HUX PUC Ta 3aKOHOMIpHOCTEH, sKi € Ha Bifeo (puc.3). HeliMOBIpHO BaXKuUM €
camMe BOPOBAKEHHS I[I€] TEXHOJOTI, aJyke 1€ HE JIMIIEe aJrOPUTM IITy4YHOTO
1HTEJICKTY, a W yIpaBiIiHHS POOOTOIO CKIIaJIHOIO 1H(GPACTPYKTYpOrO 0a3u JaHUX,
SIKa MOK€ OJTHOYACHO MPUKUMATU COTHI 1 TUCSY1 BIJCOTIOTOKIB 3 KaMep Ta aHai-

3yBaTH iX B TOH CIOCiO, IKUH € EKOHOMIYHO JOIIJILHUM

36epexeHHs obpasy

L
YCYHEHHS MOMWUIOK
PO3ni3HaBaHHS

CTBOpeHHs 06pasy 3
IHAWBIAYA/IbHUMK O3HAKaMMK
Ta YHiKa/IbHUMW BEKTOpaMu

y
PosnisHaBaHHA

IHAWBIAYa/IbHNX 03HAK
ocobu

: \ :
Po3nisHaBaHHA BEKTOPIB

pYyXy YacTWH Tina
Y

TpuBMMIipHUIA Bigeodhaiin
no TexHosnorii Voxel

Puc. 3. Anroputm npoiiecy po3mi3HaBaHHs 00pa3iB JIOIUHA

ApxitektypHo pimenas Traces Al ckiamaeTscs 3 1BOX YaCTHH: KIIIEHTCh-
KM J0JIaTOK orepaTtopa cucteMu 1 siiapo Traces Al, mo po3ramoBaHe B Amazon
a0o0 1HIIOMY XOCTHHTY HapTHEpi, IKUM 31aTHUM 3a0e3medyBaTu MacIuTaOyBaHHS

iHppacTpykTypu 0a3u JaHWX BIAMOBIIHO 1O HABAHTAXXEHHS MOTOYHOTO BHUKO-
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pucTaHHA cepBicy. Bxiani BizeonoToku abo 3amucaHe BiIeo MOAIISEThCS Ha Ka-
JIpY, HACTYITHUM €TalioM CHCTEMa BU3HAYa€ KIIIOYOBI KaJIpH 1 mepeaae ix Ha 00-
poOky. [am 300pakenHst yepe3 "xmapuuit" APl motparuisie B HelpoHHY Mepe-
Ky, sIKa aHaJli3ye 300pa’KeHHS JIIOJMHU 3a TIOHA]] 2 TUCAY MapaMeTPiB 1 CTBOPIOE
BEKTOPHY PEMPE3CHTAIII0 KOXKHOTO 3HIMKa. BekTtopu 30epiratoTbes B 6a31 JaHUX
1 BUKOPHCTOBYIOTBCS JIJIs TIONIYKY, aHami3y Ta oO0urcieHHs iHpopmalii y Bijeo-
(aiisii Ha OCHOBI KPUTEPIiB, K1 B MOAANBIIOMY Mepe10adacThCs 3a1aBaTy TOJI0-
coM. [lnst mpukiagy cucTeMa yIpaBiliHsS TOJIOCOM BXKE BHKOPHUCTOBYETHCS Ha
BCiX aBTOMOOUIsIX Mepcenec-benc [8] 1 B monanbsiioMy Oy/ie y0CKOHATIOBATUCS
3 ypaxyBaHHSIM TOTO 1110 TOJIOCOBUM 1HTEpGEIC ypaBIiHHS MPEACTaBIIIE COO0I0
MalOyTHE Ha TyMKYy KoHIlepHY Mepcenec-beHc.

MoxnuBICTh 3M1MCHIOBATH TOWIYK Yy Biaeogailsil, copTyBaHHS BCIX
00’€KTIB TIpE/ICTABIEHUX y Bigeodaii, BCi 11 Ta 0arato 1HIIWX MOXKIJIHUBOCTEH
JOCTYITHI JIMIIE€ 3 BUKOPUCTAHHAM IUTYYHOTO IHTENIEKTY IJii 0OpoOKHM BIJEO 3
KaMep CUCTEMHU BiJeocrocTepekers. Biqomo, 1o Ha chorojH1 MeHiie HiK 1%
1H(DopMarrii po3Mi3HAETHCS CHUCTEMAaMH IITYYHOTO 1HTENEKTY [9], 1e CTBOpIOE
HAI3BUYAITHO BENUKI MOXKJIMBOCTI JUIS TOAATBIIOT0 BUKOPUCTAHHS IITYYHOTO
IHTEJIEKTY 1 JUIsl KepyBaHHS 3aco0aMu O€3MeKH, K TUIbKK IITYyYHHH 1HTEJIEKT
Oyle 3[4aTHUK AOCTEMEHHO MPaBUJIBHO aHajli3yBaTH BIACOPS] 3 TPUBUMIPHOTO
B1J1€0, TO JUIsI 32CO0IB CUCTEMH YMPAaBIIHHS KiOepOe3nekn OaHKiB BIIKPHUBAETHCS
MOKJIUBICTh €(DEKTUBHO MPUHAMATH PILIEHHS JJIS IMIUIEMEHTAIlll Mip Oe3NeKH, 3
MOJIATIBIIINM HEJOMYIIEHHSIM TOPYIIEHHS PEKUMHOCTI podoT 6aHKy. Bukopuc-
TaHHSI CUCTEMH 3 TPUBUMIPHUM BiJe0(haiijioM B MOEAHAHHI 3 AJITOPUTMOM PO3-
Mi3HABaHHS JIIOJUHU 32 1HIUBIAYaTbHUMHU XapaKTEPUCTHUKAMU BIJKPUBAE MOXK-
JUBOCTI IS CITY>KOM Oe3nekr O0aHKy, BUSIBIATH Ta HEUTpali3yBaTH MOXIIUBI pU-
3UKHU Ta 3arpo3u JI0 TOr0 MOMEHTY, KOJIM iX MOTEHIIHHO MOXKHa Oyje peasi3yBa-
TU. BUKOpuCTaHHS IHHOBAIIITHUX TEXHOJIOT1H B MOETHAHHI 3 3aCO0aMH IITYYHO-
ro IHTEJEKTY poOUTh Cityk0y Oe3neku OaHKy 3aTHOIO pearyBaTy Ta 3aBxAu Oy-
TH Ha KPOK IO TepeAy MOPYIIHWKA, BUIEPEIKAIOUM 3JIOBMUCHHUKIB Ta HaJae
MOJKJIMBICTD 3/I1IMCHIOBATH MPEBEHTUBHI 3aX0AM HEJOMYLIEHHS peati3alii pu3u-
KiB.
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3anmponoHOBaHa CUCTEMa yMpaBIliHHs KibepOe3nekn OaHKIBChKOI CUCTEMU
3 BUKOPUCTAHHSIM CHUCTEM Ta 3ac00iB IITYYHOTO IHTEJIEKTY Oyle MOmepeaHbo
HABYCHA Ta MpuiiMaTUMe e(PEeKTHBHI PIIICHHS Y BIAMNOBIIHOCTI 0 MOTOYHOI CH-
Tyarii 13 3aJIydeHHSM €KCIIepTIB 3 clykOu Oe3neku O0aHkKy. EdekTuBHICTH pi-
eHb Oyae 3a0e3nedyBaThcs MPOIECOM MAIIMHHOTO HaBYaHHS Ha OCHOBI pea-
JBHUX TPUKIAIIB, AKI MONEPEIHbO BIAOUPATUMYTHCS EKCIepTaMu 3 Oe3MeKu
0aHKIBChKOI cUCTeMHU. MallMHHe HaBYaHHS Iependavyae MOBTOPEHHS OyIb SIKOi
CUTYyaIlli 3 METOI0 3a0e3Me4YeHHs] MOOYI0BU BHYTPILUIHBOTO aJITOPUTMY J1H JJIs
ocoOwu, sika Oye 300pakeHa Ha €KpaHl 3 ypaxXyBaHHSIM pO3Mi3HABAHHS BEKTOPIB
1H(popmallii 0ocoOr Ha OCHOBI BU3HAYECHHSI 1HAUBITYyaIbHUX 0COOIMBOCTEN. 3 Me-
TOIO MOKpAILEHHS PO3Mi3HAaBaHHSA OCOOM Ta BCTAHOBJIEHHS ajJrOpUTMy Aiil me-
pendavaeTbcsi BUKOPUCTAHHS TPUBUMIPHOTO Bineodaiiny. TpuBuMipHUi Beneo-
daiin qo1moMoke YCyHYTH HETOUHOCTI B PO3ITi3HaBaHH1, JACTh 3MOTY OUIBIII YiT-
KO 30y/lyBaTu aJIfOPUTM JIiil Ta BU3HAYATH, Kl came Jii BUKOHYe ocoba. Bei mi
Ta 1HII omepallii B MOJAIbIIOMYy MOKHA Oy[le BUKOHYBAaTH B PEXHUMI PeajJbHOTO
4acy 3 ypaxyBaHHSIM 4Yacy HEOOX1THOTO ISl MPUUHATTA €(DEKTUBHUX YIIPaBIiH-
CBKHX pillleHb. SIK TUIbKM cUCTEMa YIpaBiiHHS KiOepOe3neku OaHKy po3mi3Hae
BCl Bi3yaJIbHI O3HAKU TOYATKY MPaBOMOPYIIEHHS, 30KpeMa HasBHICTh TPYIU
oci0, i1 030poeHHs a0 crpoda 3akyiacTh BUOYXOBUM MPUCTPIN, TO HEBIAKIAAHO
NpUMMaETHCS PILICHHS MIPO BUI3/ ONEPATUBHOI IPyNH pearyBaHHs. Taka IIBUJ-
KOJIisl 1aCTh 3MOTY 3aTpUMaTH 3JOBMUCHHKIB Ta 30epertu (hiHaHCOBI pecypcH
Oanky. HaliBaXHMBIIIIMM acTIEKTOM pOOOTH CHCTEMH IITYYHOTO 1HTEJIEKTY € MO-
AJIMBICTh IPUHAMATH pillIEHHs 0€3 y4acTi JIIOIWHU, HAIPUKJIad, B HIYHUI Yac, Ha
BUXI1/IHI Ta CBATKOBI JIHI a00 3a YMOB KapaHTHHY. 3allpOIIOHOBaHa MOJIelb Kibep-
Oe3nekn OaHKIB MOKJIAJAa€ BEJIMKY BIANOBILAAJIBHICTH SK Ha JIIOAMHY Tak 1 Ha
MITYYHUI 1HTEJIEKT, ajpkKe nependadaeThes, 10 OUIBIIICTh Yacy IITYYHHUM 1HTe-
JIEKT MpUAMaTUMeE PIIeHHS caMOCTIHHO. DaKTOpU PU3HKY MPHU IIBOMY 3pOCTa-
IOTh B HalpsSMKY HESBHHX 3arpo3, K TO MOMUIIKA CUCTEMH, a0 HEJOCTOBIpHA
iH(pOopMarlis, sKa B MOAATBIIOMY Oy/ie MaTH HETaTUBHUM BIUIMB Ha TPOIEC MPU-

WHATTS yNPaBIIHCHKUX PIIIECHb.
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Bucnosok. CkiaiHICTh CUCTEM yNpaBIiHHSA OaHKIB, B TOMY YHCI1 CUCTEM
3aXUCTY, K1 MOXKYTh OyTH BUKOPHUCTaH1 B OaHKaX, MOKJIMKaHI MOJICTITIUTH pOo0o-
Ty ciy>kOu 6e3neku 6anky. be3zanepeuno Oyab-sika 1HHOBAIIIS TIEpe] ii mMpoMuc-
JIOBUM BUKOPHUCTAHHIM MOTpeOy€e peTebHOI MEPEBIPKU Ta MiATBEPIKEHHS ede-
KTUBHOCTI 11 poOOTH Ha MpakTuill. B cTaTTi 1OCTIIKY€ETHCS MOXKIUBICTH BIIPO-
Ba/PKEHHS 1HHOBALIIMHOT CHUCTEMU YIpaBIiHHA KiOepOe3nekn OaHKiB 3 BUKOpPHUC-
TaHHSAM 3aCO0IB IITYYHOTO 1HTEJEKTY, TPUBUMIPHOTO BiJI€O Ta aJIfTOPUTMIB PO3-
Ni3HaBaHHS OOpa3iB JIIOAWMHU 32 1HAUBIAYAJIbHUMH XapaKTEPHUMH O3HAKaMU 3
METOI0 TOJAJbIIOr0 MPUHHATTS YHPABIIHCHKUX PILIEHb 1100 YCYHEHHS Hac-
JAKIB @00 3amobiraHHs peasizalii 3arpo3 0e3mneku 0aHKy, K1 MOKJIMKaHI 3aBa-

JTUTH CTIKOMY (DYHKIIIOHYBaHHIO Ta PO3BUTKY OAHKIBCHKOI CHCTEMHU.
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3.4. JIuCKpeTHO-COOBITHITHOE MOJEJHPOBAHME KAaK HHCTPYMEHT
NOBBIIIEHUS  KA4YeCTBA  CEPBHC-OPUEHTHPOBAHHOIO  NPOIPAMMHOIO

odecnmeyeHus

B coorBercTBHM ¢ MexayHapoAHeiM cranmaptom |IEEE 1471-2000 [1],
KOTOPBIH PEKOMEHIyeT JYUIINe MPAKTUKH IS OPTaHU3AIIUN BHICOKOHATPYKECH-
HBIX MPOrPaMMHBIX CHCTEM, CEPBHC-OPHUEHTHpPOBAHHAs apxXUTeKTypa (Service-
oriented architecture, SOA) cuurtaercst oguuM U3 Hanbosee >hHEKTUBHBIX pe-
HICHUH.

CepBUC-OpUEHTUPOBAHHBIN TOJX0J] MPEAIOoJIaraeT, 4YTO MPOrpaMMHOE
obecrieyeHue COACPKUT HAOOp pachpeneEHHbIX, CIa00CBSI3aHHbBIX, 3aMEHse-
MBIX KOMIIOHEHTOB, OCHAIIIEHHBIX CTaHJIAPTU3UPOBAHHBIMHU UHTEpQeicaMu s
B3aUMOJICHCTBHS TI0 CTAHIAPTH3UPOBAHHBIM IMPOTOKOJIAM.

[Tpr4nHBI TOBCEMECTHOTO BHEIPEHUS TAKOTO IMOAXO0/Ja COCTOST B CIEMY-
IOIIIEM:

1. beicTpoe pa3BuTHE WH(YOPMAITMOHHBIX TEXHOJIOTHUH TMPHUBENIO K TMOBHI-
LIEHUIO TETEPOTEHHOCTU CPEAbl B3aMMOAECHUCTBHUS. BOJIBIIMHCTBO NMpeanpusTui
CETOHS DKCILTyaTHPYET PSJl Pa3HBIX MPOTrPAMMHO-TEXHUYECKUX CHUCTEM, OCHO-
BaHHBIX HA MPUMEHEHUH PA3IUYHBIX TEXHOJIOTHH U TUIaTPOPM, OTHOCSIINXCS K
pPa3IUYHBIM TEXHOJIOTHYECKUM ITOKOJCHUSM. WX WHTErpupoBaHUE SBISCTCS
OYEHb CJIOXKHOW U JOPOTOCTOSAIIECH 3aa4eil.

2. 'mobanm3anus u pa3BUTHE KOHKYPEHIIUU B cepe DJIEKTPOHHOTO OM3-
Heca BeAyT K HEOOXOAMMOCTH MOBBITIIEHUS 3()PEKTUBHOCTH MPOU3BOJICTBA MPO-
IPaMMHOTO OOECITeYCHHS 3a CUYET SKOHOMHH Ha M3JEP)KKaX, COKpaIIECHUs IMPo-
M3BOJICTBEHHOTO ITMKJIA, CKOPEHIIIEr0 BHEAPEHUS HOBBIX TEXHOJOTHM, TPEO0-
CTaBJICHUS TOJH30BaTENI0 O0Jiee yMOOHBIX, OBICTPBIX M HAJSKHBIX CIIOCOOOB
NoJIy4eHUs] THPOPMALIHH.

VY4eT HOBBIX TpeOOBaHMI, C OTHON CTOPOHBI, PUBEN K U3MEHEHUIO MO-
Jenu OM3HEC-B3auMOJICUCTBUSA: OT MOJICIN BEPTUKAIBHONW WHTETpAIlMU KOMIIa-

HHUU CTaJIM INICPCXOJUTb K PA3JIMYHBIM MOJICIIAAM PACIIPCACIICHHOTO CCTCBOTO
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B3aumozencTeus. C apyroil CTOpOHbI, MPOU3BOAMUTENN MIPOrPAMMHOTO obecre-
YEeHUs 1JIs1 COXPAHEHMsI KOHKYPEHTHBIX IIPEUMYIIECTB CTAJIU MIPUCIIOCA0INBATh-
csl K OBICTPOI 3BOJIOIUH CTIOCO0OB M (POPM OpraHU3allMu MPOTPAMMHBIX CH-
CTEM: OT CUCTEM, OCHOBAaHHBIX Ha CTPYKTYpHUPOBAaHHWH Ha OCHOBE NPOLEAYp H
byHKIMI, yepe3 pa3IuuHble BUABI KIIMEHT-CEPBEPHBIX apXUTEKTYP, MEPEXOIUThH

K CEpBHUC-OPUEHTHPOBAHHBIX apXUTEKTypaM (puc. 1).

O6beKTHO-
CTpyKTypY- Ranent- pacnpege Romno- CepBUCHbIe
poBaHHble || cepsepHble A HEHTHble

Puc. 1. OBomtonust apXUTEKTyp IporpaMMHOro oodecreuenus [1]

['maBHOE, 4YTO OTIMYAET CEPBUCHO-OPUEHTUPOBAHHOE IPOTPAMMHOE
oOecreyeHne — 3TO UCMHOJIb30BaHUE HE3aBUCUMBIX MTPOrPAMMHBIX KOMIOHEHTOB
¢ 4€TKO omnpenen¢HHbIMU UHTEepdercaMu, KOTOPBIE JIJIsl BBIMOJHEHUSI CBOMX 3a-
Jlad MOTYT OBITh BBbI3BaHBI HEKUM CTAHJAPTHBIM CIIOCOOOM, MPH YCJIOBHUH, UYTO
CEPBHUCHI 3apaHee HUYETO HE 3HAIOT O IPWIOKEHHH, KOTOPOE HX BBI3OBET, a
PUJIO’KEHUE HE 3HAET, KAKUM 00pa30M CEpBUCHI BHIMOIHSIOT CBOIO 3a/1a4y.

C nonatueM SOA TECHO CBSI3aHO MOHATHE MPUKIIATHOTO MPOrPAMMHOIO
untepdeiica (Application Programming Interface, API). On moxer paccmarpu-
BAThCS KaK MPOTOKOJI CBA3U MEXKAY PA3JUYHBIMU YAaCTSIMU KOMIIBIOTEPHOU MPO-
rpaMMBbl, IPEHA3HAYCHHBIN IS YIIPOIICHHS BHEIPEHUS 1 00CTY>KUBaHUS MPO-
rpamMHoOro ooecnedeHus. APl MoxeT BBIIOJHATE pojib cepBuca, a SOA — cpe-
JIbI, KOTOpasi MO3BOJIAET CepBUCY padoTaTh. [Ipumepom moxkeT cimyxkuth API
TPAaHCIOPTHON KOMITAHUH, KOTOPBIM MOKHO T0OABUTh HA BEO-CANT, OPUEHTUPO-
BaHHBIN Ha AJICKTPOHHYI0 KOMMEPIIHIO, YTOOBI YIIPOCTUTH 3aKa3 yCIyT JOCTaBKH

¥ aBTOMATUYECKH BKIIIOYATh TEKyIIHE Tapu(bl HA JOCTABKY, IIPH ITOM pa3pa-
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OO0TYMKY caiiTa He HY’»KHO BBOJIUTH TaONIHUIly Tapu(oB rpy300TnpaBuTes B 6azy
JTaHHBIX [2]

[TpeumymiecTBa mporpaMMHOTO OOecTeyeHusl, OCHOBAaHHOTO Ha CEpBUC-
OPUEHTHUPOBAHHOM IOJXOJI€ ONMPEILISIOTCS TPEMSI €r0 OCHOBHBIMU XapaKTEpu-
CTUKAMH.

1. Cnabas cBsI3aHHOCTb COCTaBHBIX YacTed. JTa XapaKTepUCTUKA MPEIIo-
Jlaraet, YTo KOMIIOHEHThI MOTYT OBITb 3aMEHEHBI aJbTEPHATUBHBIMU pealn3a-
[USMH, KOTOpBIE MPEIOCTaBISAIOT T€ K€ YCIYrd. B pesyibpTrare mpuiiokeHHue
MEHBIIIE 3aBUCUT OT S3bIKa, MIATHOPMBI U APYTHX TEXHOJIOTHYECKUX OTpaHuYe-
1305071

2. [Ipo3padyHOCTh PACTOIOKEHUSI KOMIIOHEHTOB O3HA4aeT, 4To (aKkThye-
CKOE€ PacIoJIo’KEeHHE JTI000T0 pecypca CUCTEMbI HE UMEET 3HAaYCHHUSI ISl TIOJTb30-
BaTesl.

3. [IpoTokonbHas HE3aBUCUMOCTh MPE/INOJIAraeT, YTO TEXHOJIOTHYeCcKast
nH(DpacTpyKTypa, IpUMEHsIeMast P OpPraHru3aIii B3auMOICHCTBHSI KOMITOHEH-
TOB HE 3aBUCHUT OT 0a30BBIX IPOTOKOJIOB HTEpHETA.

BaxHBIM MpPEeUMyIIIECTBOM TaKOTO TOAXO0JA SIBIIIETCS OTCYTCTBUE TIPH-
BSA3KHU pean3alliid CepBUCa K KaKOW-IHOO OmpeneéHHONW TeXHOJoruu. Takas
CHCTEMa MOKET OBITh CO3/IaHa C UCTOJIB30BAHUEM IIUPOKOTO CIIEKTpa WHTETrpa-
IIMOHHBIX PpeIICHWH, BKIrovyas Takue TexHonornu kak REST, RPC, DCOM,
CORBA wmm BeO-cepBuchl. CyIiecTBYIOT pabOThl ¢ pe3yibTaTaMU HCCIEI0Ba-
HUN O TOM, KaKUe TUIIBI PACIIPEICIICHHBIX CEPBUCOB CIICyEeT IPUMEHSThH B pas-
JMYHBIX cuTyanusx [3,4].

OpnnHako, Mpu BEIOOPE TEXHOJOTUU PEATTU3AIMK CEPBUCA OCTACTCS OTKPBI-
TOM mpobsieMa ympaBlieHUs ero KadecTBoM. B paborax [5,6] mpuBeneHs pas-
JIMYHBIE TTOAXO/bI K OIIEHKE KauecTBa MPOrpaMMHBIX cepBHUCOB. [1o pesynbratam
MCCJICIOBaHMS TPOOJIeMbl OBLTH BBIACIICHBI CIEIYIONIUE TPYIIBI XapaKTepH-
CTHK.

1. Xapakrepuctuku 10CTYIHOCTH. OHU OMPENEsIOTCS PAIOM KPUTEPUEB,
KOTOpBIEC MTOKA3bIBAIOT CTETIEHh COOTBETCTBHUS CEpBHCA HAOOPY MONHUTUK (yCIIO-

BUM U HpaBI/IH) B COOTBCTCTBUU C KOTOPBIMH IMOCTABIIUK YCIYT IIPEAOCTABIISCT
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ATOT cepBUC MOTpeOuTEsIM. K 3THM KpUTEpHsIM MOXHO OTHECTH BPEMS OXKH1a-
HUS OTBETA Ha 3aMpocC, aKTyalIbHOCTh MPEOCTaBIsIeMOi HH(MOpPMAIUH, €€ CTOU-
MOCTb H T.II).

2. XapaKTepuCTUKN O€30MaCHOCTU — ATO COOTBETCTBHE HAOOPY IMpaBMI,
KOTOpPBIE MOTYT NPHUMEHSTHCA K HACHTH(PUKAINHA, aBTOPU3AIMU U KOHTPOJIO
JOCTYyIA.

3. XapaKTepuCTUKHN KadyecTBa TpaH3aKIUi — 3TO HAOOp aTpuOyTOB, KOTO-
pble MOT'YT OBITh MPUMEHEHBI Cpa3y K Irpymre CepBUCOB JJIsi 0OECIEUEHUs MOo-
CJIeI0BATENBHOTO pe3ynbTaTa. Hanpumep, ecnu rpynmna u3 Tpex CEpBUCOB IPU-
MEHSIETCSL NI BBIMOJIHEHUSI OJHOM Ou3HeC-(YHKIMU, BCE OHU JIOJKHBI OBITH
3aBEpUIEHBI C MPUEMIJIEMBIM YPOBHEM KaueCTBa.

4. XapakTepUCTHKU YIPABJICHUS — 3TO HAOOp aTpuOyTOB, KOTOPHIE MOT'YT
MPUMEHSTHCA IS YIIPABICHUS MPETOCTABISIEMBIMH UM TOTPEOIISIEMBIMH CEP-
BrcamMu. D (PeKTUBHAS CUCTEMA YIIPABJICHUS JOJKHA UMETh BO3MOXKHOCTh KOH-
TPOJIMPOBATh W HACTpauBaTh WHOPACTPYKTYPY M KOMIIOHEHTHI BHEAPEHHOTO
SOA npunoxeHnus.

C ToukM 3peHHs] MOJB30BATENSA, JHOO0ON MPOrpaMMHBIA CEPBUC MOXKET
paccMaTpUBaThCs KaK MPOLECC OTIPABKH HEKOTOPOTO 3ampoca U MOJy4eHUs B
COOTBETCTBYIOIIETO OTBETa. B BHICOKOHArpyKEHHBIX CUCTEMAaX Ba)KHEMIIas Xa-
PAKTEpPHUCTUKA KaueCTBa CEPBUCOB — CKOPOCTb IMOJYUYEHHUS] OTBETA - HAIPAMYIO
3aBUCUT OT CUCTEMbI OpraHu3aiuu o0padboTku 3amnpocoB. Pabora ceTreBoro mpo-
I'PaMMHOTO CEpPBUCAa MOXKET ObITh OpraHM30BaHa MO-PAa3HOMY, U OIICHKA Kadye-
CTBa CEpBHCA MPHU UCIOJIB30BAHUU KAXKJOTO CIIOCOOa OpraHu3aluu B peabHbIX
YCIOBHUSIX IPEACTABIISIETCS JOBOJIBHO CI0KHOM 3aa4eH.

[TosTOoMy 1IENBI0 3TOTO KCCIEIOBAHUS SABISUIOCH U3YYEHUE OJTHOM U3 Xa-
PAKTEPUCTUK KadyeCTBa MPOTPAMMHBIX CEPBUCOB — JIOCTYMHOCTH — C TIPUMEHE-
HUEM METOJ/IOB, OCHOBAaHHBIX Ha JUCKPETHO-COOBITUMHOM MOJICIIMPOBAHUH.

Memoowr uccnedosanus. B mocnenHue NECATUIETUS MOJEIUPOBAHUE
JUCKPETHBIX COOBITHI MIUPOKO UCIOJIB3YETCS JUIsl U3yYeHUsT paOOThl HE TOJBKO
00CITy>KUBAIOITUX, POU3BOJICTBEHHBIX, JOTUCTUYECKUX WIIM COBITOBBIX CHUCTEM,

HO M TEXHUYECKHUX JTMHAMMYCCKHUX PaCIpPE/ICICHHBIX CHCTEM peajlbHOIO BpeMe-
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HU, B TOM YHCJIe, KOMIIBIOTEPHBIX CUCTEM M ceTel. MI3BeCTHBI paboThI, UCIIOb-
3YIOIIHUE TUCKPETHO-COOBITUHHBIE MOJENHU ISl OLEHKU KOH(GUTYpaluid KOMIIb-
IOTEPHON CHUCTEMBI 11 OAHKOBCKOTO TMPHUJIOKEHUS, ISl OLEHKH TOJUTHKH
yIPaBJICHUS B ONEPAIIMOHHON CUCTEME, JIUISl U3ydeHUs 3PPEKTUBHOCTU PabOTHI
JIOKaJIbHOM ceTH U T.1.[6,7].

Jlnst peanuzanuu mpeiaraeMon 1eid UCCIe0BaHusl HE00X0IMMO OTIpe-
JIEIUTh TEOPETUYECKUE U TIPAKTUYECKUE OCHOBBI JUCKPETHO-COOBITUMHOTO MO/I-
X0/1a K MOJICITHPOBAHUIO.

Hccnenyemas cucreMa NpENCTaBIse€TCS B BHUJE MOCIEAOBATEIbHOCTH
JTUCKPETHBIX cOCTOsTHUHM. CHCcTeMa OCTaeTCsl B OMPEACIICHHOM COCTOSIHUH B Te-
YeHHUE MPOJOJDKUTEIHLHOCTh BPEMEHH, 3aTEM MPOUCXOAUT HEKOTOPOE COOBITHE,
KOTOPOE 3aCTaBIIICT CHCTEMY MI'HOBEHHO ITPOUTH B HOBOE COCTOSHHE.

JuckpeTtHo-coObITHitHAs Mojenb (Discrete Event System, DEVS) B ca-
MOM OOIIEM BHUJIE MOXET OBITh 3aJaHa C HUCIOJIb30BaHUEM CcHelUdUKaINH,
BIIEPBBIC MPEICTaBICHHOM B padoTax 3eiiriepa [8]. [lycts | 3T0 HaOOp BXOIHBIX
nepemMeHHbIX, O — Ha0Op BBIXOJHBIX MEPEMEHHBIX, & S — MHOXXECTBO COCTOSTHHIA
CUCTEMBI, TJI€ TIOJIMHOKECTBO TIEPEMEHHBIX COCTOSIHUS BKITIOUYAET B ¢€0s CIMCOK
Oynymux coObITHH B MaHHBI MOMEHT BpemeHu. Torma abcrpakuus DEVS 3a-
JTAETCS CIEIYIONUM KOPTEKEM:

(1; 0: S, 5inti 5ext» A, T ) (1)
Wi (K

Oint:S = S — GOyHKIMSA BHYTPEHHETO MEPEX0/ia U3 OJIHOTO COCTOSIHUS CHU-
CTEMBI B IPYTO€, ONPEACIIICTCS BHYTPEHHUMH COOBITUSIMHA CHCTEMBI;

Oext: Q@ X1 > S — BHemHsS (QYHKIUSA TEpexoja, BOSHUKAIOIIETO B pe-
3yJbTaTe BHEIIHUX COObITHH, Q — moJIHBIA HaOOp cocTosHUM Mojaenu Q =
{(s,els €S5,0<e <1(s)}, (s,6) mpeacraBisieT HaXOXKJICHNUEC B COCTOSHUHU S B
TE€UYCHHUE TPOIIEANIETO BPEMEHH €;

A:S — O-dpyHkuus BbIBOJA, FEHEPUPYIOILAs BHEIIIHUE COOBITHS,
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7:S - R} -Qpynxuus Bpemenu. Eciu cucteMa HaXOAUTCSA B COCTOSIHUM S B
MOMEHT BpEMEHHU {, TO CCTEMa OCTAaHETCSA B 3TOM COCTOSIHUM O MOMEHTa Bpe-
menu t + 7(s).

[Ipocreiiiass MOAeNb TAaKOro THUIA IMO3BOJSAET MPEACTABUTH OTKPBITYIO
CUCTEMY, KOTOpasi COCTOUT U3 CEPBUCA U OUEPEU 3alPOCOB K HEMY. 3ampoChl
MOCTYIAIOT Ha CEPBEP CO CKOPOCThIO A. Bpemst Mexay 3ampocamu onpeensieT-
csi, HampuMmep, HKCIIOHEHIMAIbHBIM pactipeaesnenueM. CepBuc oOpabaTbiBaeT
3aMpocCkl B MOPSAAKE UX TOCTYIUIEHUS 10 3aBepiieHus. Bpems o0paboTku (Bpems
oOCIIy’)KMBaHHs) 3alIPOCOB TaK)K€ COOTBETCTBYET 3KCIOHEHLMAIbHOMY pacIpe-
JEJICHUI0. 3a/1aBasi pa3JINuyHble CKOPOCTU MOCTYIUIEHHUS 3allPOCOB MOYKHO OIpe-
JIEIUTh CPEHEE BPEMS UX HAXOXKICHUS B OUEPEIH.

B Gonee cinoxHOM cilydae MOXET ObITh MOCTPOEHA 3aKpbITas UMMTALIU-
OHHAsl MOJZI€JIb, KOTOpasi MPEJIIOJIAraeT, YTO CEPBUC pabOTAET HA KOMIIBIOTEPE C
HECKOJIbKMMH IPOLIECCOPaMU, U MOXKET OJJHOBPEMEHHO 00paldaThIBaTh HECKOJIb-
KO 3arpocoB. MoJienupyroTcst 1B€ ouepean: O4epeb BBOAA U OYEpeb BBIBOAA.
Kaxxapiit kaumeHT qo0aBisieT 3anpockl B ouepeib BBOAA. 3ampochl TOMEUIAIOTCs
B 0Yepe/lb, U KAXIbIM MPOIeCCOp MOJIy4aeT caMblii BEpXHUM 3ampoc U 0opada-
ThIBaeT ero. Kak Tonpko 00paboTka JaHHOTO 3ampoca 3aKOH4YeHa, OH J00aBIIs-
€TCSl B OYepeab BBIBOJAA. 3aT€M KJIMEHT IOJIy4aeT OTBET. B Takoil Moaenn uc-
MOJIB3YIOTCSl TaK’KE€ BHYTPEHHHE MEPEMEHHBIE, ONPENEIISIONINE YPOBEHb Mapall-
JeIu3Ma M KOJIM4IeCTBO 00padaThIBAIOIIUX MPOIIECCOPOB.

AHanornyHeIM 00pa3oM JAUCKPETHO-COOBITUIHAS MOJIETh MOXKET ONUCATh
MPOIIECCHI B CAMBIX Pa3HbIX BapUaHTaX OpraHU3allMy CEPBUCHBIX apPXUTEKTYP.

Jlns ynoOGHOM peanu3anuy JUCKPETHO-COOBITUMHBIX MOJIEJICH CYIIIECTBYET
HECKOJIbKO Pa3BUTBHIX MPOTPAMMHBIX WHCTPYMEHTOB, B ToM uuciie AnyLogic,
Arena (software), GoldSim, GPSS.

Jlnst MoxmenupoBaHUsT B JaHHOW paboTe Obula TpUMEHEHa CHUCTEeMa
AnyLogic.

Pezynomamer uccnedosanus. 1lepBblii BapuaHT NpPOCTEHIIEH OTKPBITOM
JUCKPETHO-COOBITUIHHONW MOJIENH, UMUTHPYIOLIEH MOTOK 3asiBOK, MOCTYMAIOIINUX

OT OJHOI'O KJIIMCHTAa K OJHOMY CCPBUCY 4YCPE3 CﬂyqaﬁHbIC HHTCpPBAJIbl BPDCMCHU,
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3a/1aBaCMbIC 3KCIIOHCHIMUAJIIBHBIM PACIIPCACICHUCM U O6pa6aTI>IBaeMBI€ 3a HC-

KOTOpOE BpeMsi IIPeJICTaBlIeHa Ha pUC. 2.

Source Jusle service sink
1

CépaCJ.ty. l.DD ~ 1 [mmadk

Timeout: digakbled 0

Preemption: dizabled

. on: O

in: 101 1

out: 1 [ready] ArrivalTime = 0.59863

Length (av): 49,421 v
Mantai ne - T00 (N wit

Puc. 2. DEVS s cuctemMbl 00pabOTKH 3aIPOCOB K CEPBUCY C OAHOU OUEPEIHIO

U OJTHUM SIIPOM 00pabOTKHU

[Ipu 3amanHOM HWHTEpBaje MOCTYIUIEHUS 3ampoca 1/25 ¢. u cpemHem
BpeMEHM 00pabOTKH 3ampoca CEpBUCOM 15 3ampocoB B CEKyHAY, CpEIHEE BPEMSI
00pabOTKH CEpPBUCOM OJHOTO 3ampoca 3a oreHuBaeMbIil niepuoa B 100 equHuUIL
MOJIEJIBHOTO BpeMeHu coctaBuiio 0,5 ¢, cpeansis auHa ouepenu — S0 3ampocos.
EcTecTBeHHO 0XMJ1aTh, YTO €CIU CKOPOCTh MOCTYIJICHUS MPUOJIMKAETCS K CKO-
pocTH 00pabOTKHU, BpEMs 05KHJIaHUS MPUOJIMKAETCA K OECKOHEUHOCTH.

B 1abn. 1 npexacraBieHbl pe3yabTaTbl MOJIEIUPOBAHMS, TOKA3bIBAIOIINE
M3MEHEHUsl TIoKa3aTelleld CPeJHEro U MaKCHUMAaJbHOTO BPEMEHHM OXKHMJIaHUS 3a-
poca B ouepeau Ha 0OpabOTKy MpU M3MEHEHUH YaCTOThl MOCTYIJICHUS 3aMpO-
COB M (DUKCUPOBAHHOM BpeMEHU 00pabOTKH, a TaKke Mpu (UKCHPOBAHHOM KO-
JIMYECTBE 3alPOCOB U BAPbUPOBAHUHU CKOPOCTU 00PaOOTKH.

AHaJIM3 JTaHHBIX MOJIENIM TIO3BOJISICT BBIIBUTH, YTO CHUIKEHHE BPEMEHH
00paboOTKM OJHOTO 3ampoca CEPBUCOM B JiBa pasa, HaAIpUMEP, 32 CUET ONTUMHU-
3al[ud TIPOTPAMMHOTO KOJi@ TO3BOJIUT CHU3UTHh BPEMS OXHJIAHUSA B OuYepeu
B 3-4 pa3za. BayXHbIM pe3ybTaTOM MOJICTUPOBAHUS SBIISICTCS TAKXKE CyMMapHOE
BpeMsl BBITIOJIHEHUS 3aIIpoca, KOTOPOEe CKJIaJAbIBAETCS U3 BPEMEHU OXHUIAAHUS U
BpeMEHHU BBITIOTHEHUS. [Ipy CHIKEHHH CKOPOCTH BBITIONHEHUS BPEMsl OOIIETO

OXKNAaHUA BO3pAaCTACT OKCIIOHCHIHAJIBbHO 3a CUCT YBCIIMYCHUA AJIWMHBI OUYCPCIU.
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Takum 06pa30M, P HCBO3MOKXHOCTHU OIITUMHU3UPOBATH BBIIIOJIHCHHC 3aIlIPpOCOB,

N YBCIIMYCHHUU HArpy3KM Ha CCPBHUC HCO6XOI[I/IMO IMPUMCHATDb 0osiee CIIOKHEIC

BAapUAHThl CEPBHUCHBIX ApXUTEKTYpP, B YHACTHOCTH pacliapauieuBaHue o0padoT-

KH.

Tabnuya 1

3aBHCHUMOCTH CpEaAHCTO U MAKCUMAJIbHOI'O BPCMCHH BLIIIOJIHCHUA 3aIlIpocCa

CCPBUCOM OT HaCTOTHI ITOCTYIIICHUA 3aIIPOCOB

CkopocTh 00pabOTKH 3aIPOCOB CEPBUCOM (3aIPOCOB/C)

30

Yacrora MOCTYIUIEHUS 3aIIPOCOB
(3ampocoB/c)

Cpennee BpeMsi 0KHIaHHS B
ouepeau(c)

MakcumanbHOe BpeMs
OXKHMJIaHHS B ouepeau ()

30 0,05 0,2
45 0,3 1,2
50 1,5 4,3

YacroTa MOCTYIUICHHS 3aIIPOCOB (3aIIpOCOB/C)

30

CxopocTb 00pabOTKH 3aIIpPOCOB
CepBHCOM (c¢/3ampoc)

Cpennee BpeMs OKUJAAHUS B
ouepenu (¢)

MakcumanbHOe BpeMst
O’KHUJaHUS B ouepeau (c)

0,25 0,01 0,08
0,5 0,03 0,18
0,75 0,12 0,55

Ha puc. 3 npencraBieHa AMCKPETHO-COOBITHITHAS MOJIEh, KOTOpasi UMU-

TUPYET 3aIycK 3arnpocoB K cepucy oT N kinueHToB. CepBuUC, B JAHHOM Cllydae

BBITIOJIHAETCS] B KOMIBIOTEPHON CUCTEME, UMEIOIIIEH 2 TIpolieccopa, Kya 3apo-

Chl HANpAaBJISIIOTCA M3 OOIIEH ouepear C PaBHOM BEPOSTHOCTBIO MO MEpPE MUX

ocBoOokIeHus. [locne BBITIOIHEHHS 3aITpoca CEPBUCOM KIIMEHTaM OTIIPABIISIOT-

Csl OTBEThI, KOTOPBIA TAK)KE BBICTPAUBAIOTCS B O4YE€peab HA OTHpaBKy. st mpo-

BCIACHH SKCIICPUMCHTOB MOJICIIb UCITIOJIb3YCT HCCKOJIBKO IMapaMCTpPOB: N — ko-

JINYCCTBO KIIHMCHTCKHX HpHHO}KeHHﬁ, OTIIPABJAIOIINX 3aIllpoOChl K CCPBUCY CO

CKOpPOCTBIO /1, IIpU TOM, 4YTO KaXXIO0C U3 AACP IIPOLHCCCOpPa BLIIMOJHACT 3aIlIPpOC K

CEpPBUCY CO CKOPOCTBIO L.
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@ lambda

- quetielnpl ServiceCorel  queueOutl
o g 210
A

selectOuty klientsInp

klientsOutp

qqeuglmpz

12

Preemption: disabled A KopHeBoH. ServiceCoral: Del:s A Capacity: 1,000 ~
in: a8 Capacity: 1 Timeout: disabled
out: A2 [ready] in: &2 [ready] Preemption: disabkled
Length (av): 7.377 out: 6l in: a1

Contains: 6 (0 with Utilization: . 0.972 out: 16 [ready]
12932988 Contalns: il > Length (av): 21.74a
R v A 1@ Sic@anio frntaine- 45 (N with

< > < > < >

Puc. 3. DEVS nns cuctembr 00pabOTKH 3alIpOCOB K CEPBUCY MHOXKECTBOM

KIIMCHTOB N HCCKOJIbKNMH O6pa6aTI>IBaIOIHI/IMI/I AsapaMu

Pe3ynbpTaThl MOETMPOBAaHUS TPUBEICHBI B Ta0. 2.
Tabnuya 2
3aBHCHMOCTH TIOKa3aTeliel KauecTBa CepBUCa OT KOJIMYECTBA KITMEHTCKIX

MPUJIOKEHUI U KOJIMYECTBA sijiep mpoieccopa cepruca (A=1,5 3/c, u=0.5 3/c)

KonnyectBo KonungectBo Cpennee Bpemst | MakcuManbHOe [IponyckHas
KJINEHTCKUX anep OXUJaHus (C) | BpeMs OKMJAHUS | CIIOCOOHOCTH
npunoxernii (N) (c) cepBuca

(3arpocoB/c)

10 1 2,5 3,2 7,5

10 2 1,3 1,6 15,8

20 1 4,5 5,9 8,1

20 2 2,5 2,9 16,2

40 1 2,7 2,9 7,6

40 2 3,9 4,2 15,0

MOXHO 3aMETUTh, YTO YBEIIMYECHUE Mapajuielin3Ma IMPUBOJUT K CHUXKE-
HHUIO BPEMEHU OXXHMAAHUS 3alpoca B CUCTEME JI0 TEX IMOp, MOKa HE MPEBBIIICH
HEKOTOPBIN YPOBHEHb HArPY3KH (KOJHMYECTBO KIMEHTCKUX MPUIIOKEHUM). Tak-
K€ CTAaHOBUTCSI OYEBUIHO, YTO 3arpy’KEHHOCTh HE BIIMSET HA MPOMYCKHYIO CIIO-
coOHOCTh cepBHca. Takoe MOBEJAEHUE MOATBEPKAACT U3BECTHOE YTBEPIKICHHE

U3 TEOPUU MACCOBOTO OOCIY)KHMBAaHMS, YTO B 3aKPBITOM cCHCTEME MPOITyCKHas
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CIIOCOOHOCTH HE 3aBHCHUT OT YPOBHSI Mapajljiein3Ma U 3aBUCUT TOJIBKO OT CKOPO-
cTu obciyxuBanus [9].

Bvisoowi. Tlpu pa3paboTke mporpaMMHBIX PEIICHUN C MPUMEHEHHEM Cep-
BHCHO-OPUEHTUPOBAHHOTO TMOJIX0/1a CYIIECTBYET MPpoOIeMa OTCYTCTBHS €IMHOM
CpeIbl TECTUPOBAHUS W WHCTPYMEHTOB, OOCCIICUMBAIONIUX HEOOXOJAMMbIC
GYHKIUA 711 TECTUPOBAHMS. ITO O0YCIIOBIEHO HEOTHOPOIHOCTHIO U CIIOKHO-
CTBIO CHCTeMHBIX pemieHuss SOA, MHOXXECTBOM BO3MOKHBIX T€CTOBBIX KOMOU-
HallUM 32 CYET UHTErpallii aBTOHOMHBIX CEPBUCOB, BKJIIOUCHUEM YCIYT OT pas-
HBIX, 9aCTO KOHKYPHUPYIOIIUX IMMOCTABIIMKOB, JUHAMUYHOCTBIO TIaTHOPMBI U3-
3a JOCTYMMHOCTH HOBBIX (PYHKIMM U cepBUCOB. [IpencraBienHas pabotra onmuchI-
BaeT MOJIX0/1, MPUOIMKAIOIHNKA K PEIICHUIO 3TON MPOOJICMBI.

HccnenoBanne noka3aresiel KauecTBa CETEBBIX CEPBUCOB MO3BOJIMIIO BBbI-
SBUTH HanOoJsiee HA0OP XapaKTEPUCTHK, KOTOPHIE TIpeiaraeTcs u3yqarhb ¢ MpH-
MEHEHHUEM JUCKPETHO-COOBITUITHOTO MOJICITUPOBAHUS.

[TprMeHeHHBIHN TOAXO0/ MO3BOJISIET OMPEACIIUTH O0IINE TEHACHIIUNA XapaK-
TEPUCTUK KaueCTBa PA3JIMUHBIX CEPBUCHBIX APXUTEKTYP U BBISIBUTH HEKOTOPHIE
11a0JIOHBI, KOTOPBIE MOTYT CTaThb OCHOBOW MPU OOOCHOBAHUM PEIICHHUM MO BbI-
O00py apXUTEKTYyphl MPU pa3pabOTKe CETEBBIX MPOrPAMMHBIX CEpBHUCOB. Moje-
JUPOBAHUE TO3BOJISIET MpEJCKa3aTh XapaKTEPUCTUKU KadyecTBa CEpBHCA, KOTO-

pBIii He OBLT TPOTECTUPOBAH B PEAIBHBIX YCIOBUSIX.
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3.5. Risk modelling of alternative investments

Modern financial investments can be structured into two types. The first
type is traditional investments, which include publicly traded equities, fixed in-
come securities, and cash. The second type is alternative investments, which are
broadly defined as all those that are not traditional. Such an approach to defini-
tion covers a very wide class of investments, which are sometimes difficult to
consider as financial. Often, they cannot be used by financial institutions in the
design of their portfolios. For example, antiques, collection wines, and others
fall into this category. In our study, we are based on the approach to characterize
alternative investments through the “by inclusion” approach. There are also aris-
es of multidirectional inclusion of various assets represented by various publica-
tions. At the same time, we take as a base the classes of alternative assets pre-
sented in [1]. There are four basic classes of alternative investments indicated
there:

Real assets

Hedge funds

Private Equities

Structured products

They are different parts of total capitalization. The distribution of capitali-
zation in 2017 was as follows [1]. The class of real assets has 36% of total capi-
talization, the class of hedge funds indicates 28% and the class of private equi-
ties indicates 35%. The class of structured products has only 1% of total capital-
ization. According to PwC estimates, in the baseline scenario, the market capi-
talization of the first three classes will be 13.6 trillion USD in 2020 [2]. It should
be noted that another asset class, which has been actively developing over the
past 5 years, is not included in this structuring. We are talking about cryptocur-
rencies, which according to [3] in March 2020 already had more than 5.2 thou-
sand types. At the same time, the cryptocurrency market as an alternative in-
vestment is still small in comparison with the above. It is approximately
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190 bin USD in march of 2020 [4]. Therefore, in this study, we did not analyze
it. However, such an analysis is presented in [5].

The alternative investment market is an actively developing segment that
brings new opportunities for investors. Opportunities are determined by two
properties of such investments. The first is the risk-return ratio, which is differ-
ent from similar ratios for different classes of traditional assets. To simplify, we
can talk about higher returns associated with greater risk. The second property is
the low correlation of alternative investments with traditional assets and between
different classes of alternative assets. This determines the main interest of port-
folio investors in alternative investments. Because, by adding a certain percent-
age of alternative assets to the portfolio of traditional assets, the expected return
on the portfolio increases. However, the risk may not be increased due to the
diversification effect. Thus, increasing the expected return while maintaining the
risk level of the portfolio is of investment interest.

A special impetus for the use of alternative investments is the emergence
and development of such tools as ETFs (Exchanged Traded Funds). Using this
tool can greatly simplify the formation of investment portfolios, including ETFs
that reflect alternative investments. Moreover, this allows us to systematize the
risk analysis of various alternative assets, which, in fact, is the basis of our
study.

Materials and Methods. Our study was based on several methodological
starting points. In fact, the choice of these points which determined the signifi-
cance of the calculations and the possibility of applying the results.

The first point is the use of ETFs as a basic investment tool. ETFs returns
on alternative investments are at the core of our risk analysis and modeling. The
first ETF was introduced in 1989 and now this is a very popular financial in-
strument. The capitalization of ETF exceeded 4 trillion USD. Exchange-traded
funds are set up to mirror the performance of indexes or sub-indexes. It is very
suitable for modeling alternative investments return. Because typically institu-
tional investors do not want to buy “real” commodities or precious metals. ETFs

provide the possibility to form portfolios through the financial instrument which
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indicates indices of many alternative investments. ETFs trade on stock exchang-
es, just like stocks. That’s different from mutual funds, which you can only buy
at the end of the day at a price that reflects the fund’s value at the close of trad-
ing. ETFs are less expensive to hold in the portfolio. ETFs give a low-cost way
to invest in a narrow market segment. That’s typically cheaper than investing in
a mutual fund with a similar focus. They also more simply and understandable
which attract individual investors from middle class.

It is necessary to note that general market includes ETFs and ETNs (Ex-
change Traded Notes). Our research combine in one class for which we use the
term “ETF”.

As the second starting point of the study, we have chosen the breadth of
coverage of alternative investments. This, in turn, led to a representative sample
of the types of alternative investments included in the analysis. As a basis, we
chose the following ETF database: ETF Database [6]. This database was estab-
lished in 2009 year. From our point of view now it is the world’s largest ETF-
focused digital database. This database structured alternative investments for ten
categories of ETF and we have included categories into our sample presented
into Tablel. The figures into the braces show how much ETF are involving into
corresponding categories.

Table 1
Classes of alternative investment
Real Assets
. Hedge Fund Privat iti
Commodities Real Estate edge Funds rivae equities
Agricultural commod- Real estate ETFs (30) Hedge Funds ETFs Private equities
ities ETFs (19) (23) ETFs (8)
Commaodities Global Real Estate Long short funds
ETFs (9) ETFs (6) ETFs (26)

Metals ETFs (9)
Oil & Gas ETFs (15)

Precious Metals
ETFs (25)

Totally the initial sample of alternatives includes 194 with capitalization

149,1 billion USD and the middle of March 2020.
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Next, our step in this direction was withdrawing from consideration ETF
with capitalization lower 10 min USD. The basic reasons for the following. First
of all, it relatively small for portfolio investment strategies of institutional inves-
tors. Also, it may be a very volatile price when some large buying will be held.
After withdrawing from consideration small ETFs we have analyzed the availa-
bility of data. There was formulated condition about the available data of ETF
trading for 5 years. This condition was raised from a desire to construct a repre-
sentative data sample. There are 5*52=260 weekly data of return and we think
that sample is representative. After applying all conditions we have received
83 ETF with total capitalization 138,6 bln USD. Total capitalization did not
change essentially (93%).

Third, our crucial focus was based on the complex understanding risk of
investing. Classically, risk is potential losses as a consequence of uncertain-
ty [7]. We have structured our research in two directions. The first direction in-
volves represented risk by one number. This approach named risk measurement
and logically include mapping from the probabilistic nature of uncertainty to
positive numbers. If R represents the return of investment asset, then risk meas-
urement is:

p(R)—[0;+o0] (1)

In our research we use weekly returns of ETFs from the sample.

So, risk measurement supposes to introduce some mapping p which each
random variable R assigned a non-negative number.

There are many risk measures are using in theoretical researches and prac-
tice application. See for example [8]. We divided risk measuring in our research
into 3 groups:

1. Risk measurement through volatility approach.

2. Risk measurement through Value-at-Risk (VaR) methodology.
3. Risk measurement through sensitivity indicators.

Combining results of risk measurement obtained in different approaches

we formed a complex vision for risk of alternative investments. It follows to

achieve the goal of our research.
232



CUCTEMHBIN AHAJIU3
B I[IPOEKTUPOBAHNU U VIIPABJIEHUU

The second direction of our risk modeling is the estimation of probability
distribution functions (pdf) of chosen ETF's returns. This purpose was realized
by using product EasyFit 5.6. EasyFit supports over 50 continuous and discrete
probability distributions. The estimation of better fitting of pdf for historical data
IS possible to do by means of 3 criteria. They are Kolmogorov-Smirnov, Dar-
ling-Anderson, x-squared

The logic of it modeling is finding what class of distributions is fitting
better for corresponding ETF classes. One of the important questions here is to
analyze the behavior of the tail of the distribution. Long and/or heavy tails are
indicators of the potential high risk of extremal deviations.

Risk measurement through volatility approach. This approach was origi-
nated from Harry Markowitz's papers devoted to portfolio theory founda-
tions [9]. Markowitz proposed standard deviation as a portfolio risk measure and
created efficient frontier at the plain “standard deviation-expected return”. So,
the picture of investment options at this plain is standard for visualization risk-
return correspondence. Below we illustrate the presentation of our sample of
ETFs at this plain.
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Fig. 1. A figure caption is always placed below the illustration. Short captions
are centered, while long ones are justified. The macro button chooses the correct

format automatically
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Other risk measures of such approach involve:
Range
Inter-quantile range
Semi-standard deviations
Skewness
Kurtosis
The range is the simplest risk measure which equals the difference be-
tween the maximum and minimum possible values of return R:
L(R) = maxpy 1y R (t) — minf ) R () (2)
Range as risk indicator is important for investors from the point of view of
receiving a general vision about future possibilities (it is assumed that future re-
turn’s behavior will be the same as historical return's behavior). The shortcom-
ing of applying range is that maximum and minimum returns were on peak and
crisis times. These may be rare events and not relevant for periods of stability.
Inter-quartile range to some extent change logic of range because focuses
on 50% basic (or central) values. The definition of this difference between 75%
and 25% quantiles:
Q(R)=Q750(R(1))-Q2506 (R(1)) (3)
Risk measures as semi-standard deviations and skewness characterize risk
from the point of asymmetry. The background of asymmetry is raised from the
expected utility theory. Typically, the third derivative of the utility function of
risk-averse investor is positive[10] and this derivative is a multiplier for skew-
ness in Taylor's expansion of expected utility. So, expected utility will increase
when positive skewness and will decrease when negative skewness. Speaking in
general terms, negative skewness indicates a long left tail of the distribution, or
the possibility of larger losses than profits. Positive skewness indicates a long
right tail of distribution which connected with possible high returns. Analysis of
asymmetry estimation based on the skewness is presented in Table 4.
Semi-standard deviations can be defined through the specific transfor-
mation of the definition of standard deviation. The logic is considered inde-
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pendently deviations from mean upward (designates as ¢'(R)) and downward
(designates as o'(R)). Asymmetry can be presented graphically at the plain
(6"(R); o'(R)).

Kurtosis is an important risk measure which “tries to catch” long tail of
probability distribution function.

Of course, volatility measures involved in our consideration not all possi-
ble.

We decide to consider by means comparative analysis range, standard de-
viation and kurtosis. Our results present in Table 2.

Table 2
Risk measures.
Range STD Kurtosis
AGRO 0,1476 0,0233 0,5879
COMMODITIES 0,1058 0,0191 0,3111
PRECIOUS METALS 0,1370 0,0210 0,6569
HEDGE 0,0691 0,0091 2,1889
LONG SHORT 0,0804 0,0113 2,0206
METAL 0,1548 0,0235 1,0001
OILS 0,2487 0,0417 0,2976
REAL ESTATE 0,1278 0,0205 0,5933
PRIVATE EQUITY 0,1774 0,0229 4,3696
REAL ESTATE GLOBAL 0,1089 0,0174 0,9497

The question of classification alternatives investments according to these
three measures provide us by interesting results.
We have normalizing by each measure of risk for ordering from high risk

to low risk. There was applied following “natural” normalizing approach:
Xi—min(X;)
max(X;)—-min(X;)

N(RM) = (4)

Where RM is risk measure, X; are risk measure values for ETF classes
(see Table 3).

The values were divided for three group. First group is characterized by
low risk with condition < 0,25 . Second group correspond to average risk

0,25 < and < 0,5. Higher risk presents in third group with condition 0,5 < .
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The analysis of results leads to conclusions that risk measures range and STD
provide similar ordering, but kurtosis provides different ordering. The most risk
class of ETF is “Private equities” (see Table 4).

Table 3
Normalizing values of risk measures.
Range normalizing STD normalizing Kurtosis normalizing
ETF classes N(C1) ETF classes N(C2) ETF classes N(C3)

OILS 1,000 |OILS 1,000 |PRIVATE EQUITY |1,000
PRIVATE EQUITY [0,603 |METAL 0,443 |HEDGE 0,464
METAL 0,477 |AGRO 0,437 |LONG SHORT 0,423
AGRO 0,437 |PRIVATE EQUITY (0,422 |METAL 0,173
PRECIOUS PRECIOUS REAL ESTATE

METALS 0,378 |METALS 0,366 |GLOBAL 0,160

PRECIOUS

REAL ESTATE 0,327 |REAL ESTATE 0,350 |METALS 0,088
REAL ESTATE

GLOBAL 0,222 |COMMODITIES 0,307 |REAL ESTATE 0,073

REAL ESTATE

COMMODITIES 0,204 |GLOBAL 0,254 |AGRO 0,071
LONG SHORT 0,063 |LONG SHORT 0,067 |COMMODITIES 0,003
HEDGE 0,000 |HEDGE 0,000 |OILS 0,000

There are interesting results: domination negative skewness. Only classes
corresponding with metals demonstrates positive asymmetry and AGRO has not
clearly marked domination.

Risk measurement based on the methodology of VaR is regulatory adopted
for banks and insurance companies. From an economic point of view, VaR is
used to estimate the minimum capital requirements which can be used for com-
pensation losses raising from market risk. It presented in Basel Il and Solven-
cy 1. Teoretical and practical points of view for VaR is presented in [12].

This risk measure presents quantile corresponded to some level of safety
(example 95%, 99% or 99,5%). If for example, VaR orients for 95% than 5%
biggest losses will throw off. VaR will cover maximum losses at the framework
of 95% possibilities. As an example, in Solvency Il capital requirements are de-
termined on the level 99,5% over one year. This means that capital of insurance
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company should cover potential market losses (arising from changes in market
values of the asset including into investment portfolio) with confidence level
99,5% for one year [13].

Table 4
Analysis risk in the asymmetry context

Type Percentage | Percentage | Average Average Characteristic
of negative | of positive | valuesof | values of
skewness skewness negative positive
skewness | skewness
AGRO 50% 50% -0,0776 0,2140 |No clearly
marked
domination
COMMODITIES 100% 0% -0,2082 Strongly
negative e
PRECIOUS 31% 69% -0,2545 0,1117  |Domination
METALS positive
HEDGE 100% -0,2545 0,1117  |Strongly
negative
LONG SHORT 100% -0,6564 Strongly
negative
METAL 100% -0,4223 Strongly
positive
OILS 86% 14% -0,1798 0,1396  |Domination
negative
REAL ESTATE 100% -0,6564 Strongly
negative
PRIVATE EQUITY 100% -1,0336 Strongly
negative
REAL ESTATE 100% 0,4722  |Strongly
GLOBAL negative

VaR is a very efficient measure for market risk measurement. It includes
three parameters in one number: 1) confidence level 2) time horizon 3) losses.
Together with the advantages, this measure has shortcomings. The first short-
coming raises from the fact that VVaR really only one point of probability distri-
bution function (pdf). The behavior of pdf left-side and right-side from VaR is
out of consideration. Second, the gap of VVaR is absent from coherency property.
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Coherency property of Value-at-Risk occurs only for the elliptical class of dis-
tributions.

The generalization of VaR is Conditional Value-at-Risk (CVaR) (or an-
other name is ES — Expected Shortfall). This is conditional mathematical expec-
tation:

CVaR(R) = E(R| < VaR) (5)

The advantages of CVaR include the coherency of this risk measure and
more correct consideration of possible losses. More correctness means that it
oriented for average losses through the tail, not one point as VaR.

The application both risk measures to the sample of ETF's return we have
obtain presentation of risk pictured at Fig. 2.
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Fig. 2. VaR and CVaR

So, it is interesting that at the frameworks of this risk measurement there
are two classes market out: Oil and Private equity.

Risk measurement based on the sensitivity indicators supposes estimation
changes of returns as a consequence of changes of some factor (or factors). The
strength of this approach is grounded on the possibility to divide risk into two
parts. One part corresponds to systematic risk and the other part represents non-
systematic risks. Systematic risk reflects the impact of factor (or factors) to re-
turn the asset. Sensitivity analysis involves procedures for assessment of such
Impacts. The classical approach consists of using a linear regression model for

return:
238



CUCTEMHBIN AHAJIU3
B I[IPOEKTUPOBAHNU U VIIPABJIEHUU

Ry=ay+Par Fr+ -+ Pax Fr + €4 (6)

Where Fy,..., Fy represent chosen factors as sources of systematic risks. It

may be different macroeconomic factors or index values. The division of risk for

systematic and nonsystematic can be realizing if the procedure of factors or-

thogonalization will be done. The main logic of this is to delete the correlation

between factors. One of the typical approaches is PCA (Principle Component

Analysis). When factors will be orthogonal (non-correlated) is it possible to use

the following two component vector for estimation systematic and non-
systematic risks:

( YK Bai’oi® o2(ea) ) 7)

S¥Bailoi2+02(ea)’ K Bai’oi2+0%(en)

The first part of this vector will be interpreted as systematic risk, the se-
cond part is non-systematic.

In our research, we have investigated sensitivity analysis for two system-
atic risk factors. First is SPDR SP500 (ETF for SP500 index), Second is iShares
Core U.S. Aggregate Bond ETF (AGG) (ETF for aggregated bond index). We
used a one-factor models. The background for such approach is sensitivity anal-
ysis to factors raised from two basic classes of traditional investments: equities
and bonds. Results are below.

Table 5
Risk measurement for systematic risk raised from index S&P500

SPY by bo R? P-value
AGRO 0,1080 0,0021 0,0160 0,1634
COMMODITIES 0,3539 0,0021 0,1389 0,0000
PRECIOUS METALS -0,0508 0,0020 0,0138 0,2249
HEDGE 1,1273 0,0016 0,3150 0,0357
LONG SHORT 1,3828 0,0013 0,6355 0,0000
METAL 0,2266 0,0019 0,0847 0,0000
OILS 0,1335 0,0019 0,0950 0,0065
REAL ESTATE 0,4003 0,0017 0,2409 0,0134
PRIVATE EQUITY -0,0382 0,0001 0,0309 0,0069
REAL ESTATE GLOBAL 0,6284 0,0017 0,3795 0,0000

239



CUCTEMHbBIN AHAJIN3
B [IPOEKTUPOBAHUU U YITPABJIEHUU

Table 6
Risk measurement for systematic risk raised from index AGG

AGG by bo R? P-value
AGRO -0,0308 0,0000 0,0190 0,1338
COMMODITIES -0,0208 0,0001 0,0084 0,2287
PRECIOUS METALS 0,1066 0,0000 0,2039 0,0017
HEDGE 0,0133 0,0001 0,0227 0,2030
LONG SHORT 0,0185 0,0001 0,0560 0,1019
METAL -0,0104 0,0001 0,0246 0,0365
OILS -0,0118 0,0001 0,0108 0,1284
REAL ESTATE 0,0580 0,0000 0,0780 0,0337
PRIVATE EQUITY -0,0382 0,0001 0,0309 0,0069
REAL ESTATE GLOBAL 0,0644 0,0001 0,0621 0,0117

The basic result that affecting of considered systematic factors is different
for ETFs classes. Thus, S&P500 return affects on return ETF from classes
HEDGE FUNDS, LONG SHORT and REAL ESTATE GLOBAL. Other classes
have not essential sensitivity to changes in S&P500 returns.

There is no evidence about strong sensitivities of ETFs to bond index
AGG. At the same time half classes indicate negative beta-coefficients.

One of the approaches to risk modeling is the probability distribution
function modeling. The simulation is based on historical data. This approach is
more general because the risk is reflected not by a single point (as present in risk
measure) but by a whole probability distribution curve. With such a curve, it
possible to calculate all of the specified measures of volatility risk and VaR and
CVaR. Identifying the distributions that best approximate the return of the ETF
classes allows to apply comparative analysis in the context of distribution types.

For this simulation, we used the program EasyFit 5.6. The program pro-
vides for the selection of the optimal distribution by three criteria Kolmogorov-
Smirnov, Anderson-Darling and Chi-square. Selection is made from more than
55 types of distributions.

Five distributions were allocated to each ETF in the simulation process,
with the highest level of significance. Each of these five distributions met the

adequacy condition with a 99% confidence level. They were then assigned a rel-
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ative score: five points for the most acceptable distribution, four points for the
second-best option, and so on. The valuation for each distribution, within one
asset group, was added and sorted in descending order. In addition, the alloca-
tion was most often characterized by the best level of value for most single-class
exchange-traded investment funds. The comparative table is Table 7.

To evaluate the risk and to identify commonalities in certain groups of al-
ternative investment assets, it is worth analyzing the left tail of the distribution.
Because it reflects negative performance indicators. Long-tail reflects the likeli-
hood of extreme financial results.

Analyzing the results, it can be noted that for certain categories of alterna-
tive assets, one can distinguish the type of distribution that best characterizes the
profitability of a particular group ETF. Thus, the four-parameter distribution of
Burr (8) and the inverse of the four-parameter distribution of Dagum (2), charac-
terized by long left-sided tails, best characterize the returns on hedge funds,
short-long strategies, precious metals, and real estate investments in local and
global real estate. These allocations are widely used in researching the risks as-
sociated with stock market operations [10]. Based on the nature of the tailings of
the simulated distributions, it can be concluded that these alternative asset clas-
ses are characterized by a potentially higher risk of critical losses.

ak(%)“-l
furr(X) = N\ fert (8)
B+
ak(ﬂ)ak—l
fDagum(x) = § 9)

pa+(5E) Her

The Johnson distribution (10) best characterizes the distribution of ETF
returns in the categories Private equity, Oil, Commodities and AGRO. Based on
the analysis included in each of the categories of exchange-traded funds, it can
be observed that Johnson's distribution is characterized, as stated above, by a
smaller left-hand slant, and therefore these alternative asset categories have, in
this aspect, a lower level of risk of critical losses than those characterized by
Dagum or Burr distributions.
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Table 7
Probability Distribution Functions Modelling
A typical distribution
Classes of ETF Number The most often Type of PDF based on
of ETFs Number o Scores
pdf best type complex estimations
AGRO 6 Three- 2 Johnson 17
parameter Log- Four-parameter Burr 14
Logistic / Three-parameter Log- 12
Johnson Logistic
COMMODITIES 13 Four-parameter 4 Johnson 39
Burr Four-parameter Burr 34
Beta 20
PRECIOUS 13 Four-parameter 4 Four-parameter Burr 40
METALS Burr / Four- Four-parameter Dagum 33
parameter Da- Three-parameter Log- 29
gum Logistic
HEDGE 6 Johnson 2 Four-parameter Dagum 21
Four-parameter Burr 17
Three-parameter Log- 16
Logistic
LONG SHORT 7 Four-parameter 3 Four-parameter Burr 27
Burr Johnson 19
Three-parameter Log- 19
Logistic
METAL 3 Four-parameter 2 Three-parameter Log- 12
Dagum Logistic
Four-parameter Dagum 10
Four-parameter Burr 7
OILS 7 Three- 3 Johnson 24
parameter Log- Four-parameter Burr 23
Logistic Three-parameter Log- 21
Logistic
REAL ESTATE 14 Four-parameter 5 Four-parameter Burr 57
Bar / Four- Johnson 45
parameter Da- Four-parameter Dagum 39
gum
PRIVATE 5 Four-parameter 3 Johnson 19
EQUITY Dagum Four-parameter Bar 18
Four-parameter Dagum 15
REAL ESTATE 9 Four-parameter 6 Four-parameter Bar 42
GLOBAL Bar Johnson 31
Four-parameter Dagum 22
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f() = =m—exp(—; (¥ + SIn(z +VZZ + 1))?)  (10)

The three-parameter Log-logistic Distribution (11) characterizes the yield
in the category of metals, which is generally characterized by a significant skew

to the right, indicating a low level of risk in this category of investment assets.
-2

a (x— x
o =57 (4 (5)) ()

Conclusion. Alternative investments have been presented by exchanged
traded funds (ETF) and such approach may be effective for the analysis. At the
frameworks of our research alternative investments were structured into 10 clas-
ses ETFs. Each class includes sample of ETF corresponds to some type of alter-
native investments. The risk measurement was applied to ETFs from this clas-
ses. The applying was considered from complex point of view which supposed
involving different conceptual approaches.

The application of risk measurement approach based on volatility concep-
tion leaded to following results. First of all was identified most risky classes.
They are classes of Private equities and Oils. It is interesting thing that risk es-
timation by standard deviation and kurtosis is essentially non-homogeneous. Se-
cond, the asymmetric analysis grounded on skewness indicates that vast majori-
ty of classes are characterizes by strong negative skew.

The application of approach based on Value-at-Risk methodology volatili-
ty conception indicated wo classes with high VaR and CVaR. They are also Pri-
vate equities and Oils. Combine together results from two approaches we can
conclude that these classes are most risky from alternative investments.

The consideration of risk measurement through sensitivity approach indi-
cates relatively low sensitivity except ETFs classes of hedge funds and long
short. Changes of returns of ETF from these two classes shows reaction to
changes of return ETF fund SPDR. This ETF correspond to index S&P500. Sen-
sitivity to ETF which adequate bond index AGG is not essential.

Fitting of probability distribution functions for returns of ETFs it is possi-
ble to conclude, that most suitable types of pdf are: Johnson, Burr, Dagum and
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Log-logistic. First one is pdf with rapidly decreasing tail. Three other types have
relatively heavy tail (in comparison with normal distribution).

ETF classes are differing by risk level and risk characteristics. Investment
choice should estimate risk from different approaches for better understanding
risks and forming portfolio from ETF.
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3.6. MeToan uijieOpieHTOBAHOI PO3POOKH BHMOI 10 YNPAaBJIiHCHBKHUX

indopmaniHux cucrem

KepyBanus BUMOramMul € OJIHI€IO 3 AUCHMIUIIH 1HKUHIPUHTY 1H(POpMAIiii-
HUX CHCTEM, BaXXJIMBICTh SIKOi € 0e3yMOBHOIO 1 Oe33amepedyHoro. Kpim skocTi
KIHIIEBOTO TPOAYKTY, BAMOTH BHU3HAYAIOTh W 1HII XapaKTEPUCTUKU MPOEKTIB —
BUMYIIEHE BHECEHHs 3MiH J0 BUMOTI IICJI MOYATKY MPOLIECIB MPOEKTYBaHHS 1
peanizaiiii TpU3BOAUTH JO CYTTEBOTO 30UIBIIEHHS TPUBAJIOCTI MPOEKTY Ta Iij-
BUIIICHHSI HOTO BapTOCTI.

Bukonanust BuMor 3aMoBHHKa 710 GyHKIIH 1 Xapaktepuctuk [C mpuitHsaTe
y nociipkeHHsax Standish group olHUM 3 TOKAa3HUKIB YCHIIIHOCTI MTPOEKTIB. Bi-
JIOBITHO, 3BITH TIpo cTaH cupaB y ranysi ("Chaos report"), mo myOmiky0ThCs,
nouynHatouu 3 1995p., cBiguaTh, 10 MOMUIIKK y KEPYBaHHI BUMOTaMU 3ajIMIla-
IOTBCSI CepeJl TOJOBHUX MPUYKH MpobsaeM. Y 3BiTi 3a 1994p. [1] nmonoBuHa 3 Ha-
3BaHUX (PaKTOPiB MOTIPIICHHS NPOEKTY OyJia MOB’s13aHa 3 BUMOTaMU: HEMTOBHOTA
BUMOTI, OpaK 3aJlydeHHs KOPUCTYBadiB, HEPEATICTUYHI OUIKYBAaHHS, 3MIHEHHS
BUMOT 1 crieriudikarliii, 3SHUKHEHHS TIOTPEOU Y Pe3yJIbTaTax MPOEKTY.

[Tpunuunosi 3minu y merononorii The Standish Group, nonasni y 3BiTi 3a
2015 pik [2], Texx noB’s3aH1 3 BUMoramu. [IpoTsrom nBaausiT pokiB KpUTEpisi-
MU YCHIIIHOCTI IPOEKTIB OyJIM TePMIH (ITPOEKT 3aBEPILECHO B Y3rOMKEHI 3 3aMO-
BHUKOM TE€PMiHH), OO/DKET (BUTpATH HAa MPOEKT HE MEPEBUIIMIH 3aIllIaHOBAHI)
Ta UUTh (pe3yabTaTOM MPOEKTY CTal0 MOBHE BUKOHAHHS BHUMOT 3aMOBHHKA).
OcranHiii kpuTepiii Oya0 3aMiHeHO Ha "3aM0BUTbHUEN pe3ynabTar”. ABTOpH [2]
MOSICHUJIM 3alIPOBA/KEHHSI 3MIH Oa)KaHHSAM BpaxyBaTH HE MPOCTO KIJIbKICHI OIli-
HKUA BUKOHAHHS IPOEKTY, 3BUYAIHI U1l IPOEKTHOTO MEHEIKMEHTY, a I JocAr-
HEHHS 111JIel 3aMOBHUKIB 1 KOPUCTYBaYiB.

VYpaxyBaHHsS SIKICHUX OIIIHOK I[IHHOCTI Ta 3aJO0BUIBHOCTI PE3YJbTATIB
MIPOEKTY MPHU3BENIO J0 3MEHIICHHS YaCTKHU YCIINIHUX MPOEKTiB Ha 7-10% y pi3Hi
POKHM MOPIBHSIHO 3 MONEPEAHIMU pO3paxyHKaMH 3T1IHO cTapoi MeToauku (27%-

31% mopiBHsHO 3 36%-41% 3a 2011-2015 pp.) [Ipu upbomy Oyno 3pobdiieHO Ba-
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KIJIMBE CIIOCTEPEKEHHSI PO T€, M0 OIIHKU BUIIII JIJIs1 TUX MPOEKTIB, B SIKUX OYyII0
peainizoBaHo HabaraTo MeHIe (QyHKINN 1 XapaKTepUCTHK 3 Iocepes] crnerudiko-
BaHUX 1 3aJ0BOJICHI JIMIIE OYEBHJHI MOTpeOu. [HImmMMU clioBamu, peasnizaiis
byHKIN 1 XapakTepuCcTUK 31 crienudikaiii BUMOT MOTEHIIHO 301IbIIy€e Bap-
TICTh, PU3UKOBAHICTh Ta SIKICTh MPOEKTY, aje He 3abe3Meuye rapaHTOBaHO MOTro
[IHHICTG.

Tomy MeTOI0 AOCHIKEHHSI € BU3HAYEHHSI CITIOCO0IB KOPUTYBAHHS TPaJu-
HIMHUX MIiIXO0/IB 1 METO/IB KEPYBaHHS BUMOTAMH 3 METOIO 3a0€3MEUYCHHS CHC-
TEMHOCT] BUSBJICHHSI BUMOT Y KOHTEKCTI LUJIEH CTEHKXOJIIEPiB; BpaxyBaHHS 5K
ABHUX, TaK 1 HESIBHUX IMOTPeO, MPIOPUTETIB, YABIEHb 1 MPUITYIIEHb; pO3pO0OKa
0araroacneKkTHUX MOjIeNield BUMOT; aKTUBHOTO TPACYBAaHHS 1 KOPEKIIii BUMOT 1]l
yac MPOEKTYBAHHS 1 peasti3allii CUCTEMH, a TAKOX MPOTATOM il CyNPOBOIKEHHS 1
MOJICpHIi3aIlii.

3aranpHOMpHitHATA Kiacudikaris Bumor [3,4] 3a 3MicTOM po3pi3Hse PyH-
KI[IOHAJIbHI BUMOTH, SIK MEPEJIK CEpPBICIB, 10 iX MAa€ BUKOHYBAaTH CHUCTEMA 3a-
JIKHO BiJl 11 THIY 1 MOTped KOPUCTyBayda, Ta HEPYHKIIOHAIBHI BUMOTH — OITUC
XapaKTEPUCTUK CUCTEMHU Ta il OTOUEHHS.

K. Birepc [4] po3noainsie BUMOTH 3a pIBHAMH Ha O13HEC-BUMOTH, BUMOTH
KOPUCTYBauiB 1 (PYHKIIIOHAJIIbHI BUMOTH 3 JIOTIOBHEHHSIM KOKHOI 3 Ha3BaHMUX
rpyn He(YHKI[IOHAIBHUMH BUMOTamMu. bi3Hec-BUMOTH, TOOTO BHUCOKOPIBHEBI
L7l Opraxi3aiii, € OCHOBOIO JUIsl (DOpMYJIFOBaHHS BUMOI KOPHUCTYBauiB, a O13-
HEC-TIpaBWJIa Pa30M 3 3aJIEKHUMHU BiJl HUX aTpUOyTaMu SIKOCTI BU3HA4YaloTh Qy-
HKITIOHaIBH1 BUMord. Crerudikailisi BUMOT TOBUHHA MICTUTH (DYHKITIOHATbHI
BUMOTH, aTPUOYTHU SAKOCT1, 0OMEKEHHS Ta BAMOTH 010 1HTEpPEiiCy.

BBakaetnbcs, 1m0 JxepesoM 0i3HEC-BUMOT € MPEACTaBHUKH KOPUCTYBAYiB,
MOKYIIIIB Y¥ 3aMOBHHUKIB CHUCTeMH a0o0 1HIIMX cTeikxosaepiB. HaityacTiie 3a-
CTOCOBYIOTBCSI aHKETYBaHHS, IHTEPB 10, CIIOCTEPEIKECHHSI, BUBUCHHSI TOKYMEHTIB
Ta ICHYIOUMX CHCTEM, POJLOBI ITPH, METOJ MO3KOBOTO IITYypMYy, clieHapii. Tpa-
TUIIHHUEN TIpoIec 30MpaHHs BUMOT € HAJATO TPUBAJIUM, YaCTO I1OJa€ HETOCTOBI-
pH1 a00 HaBITh HEMPABUJIbHI PE3YyJIbTATH, CIIUPAETHCA HA MPUITYILIEHHS PO Hisi-

JBHICTB, SIKY II€ HE PO3MOYaTo, Ma€e 6araTopa3zoBO MOBTOPIOBATHCH Ye€pPeE3 3MIHU
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B oToueHHI. [lig wac ¢opmyBanHs Oi3HEC-BHMOT CJijl JOJATKOBO BPaxOBYBaTH
Taki pakTopu:

— BUMOTH MOXYTbh OyTH HETOYHHUMH a00 HEMPaBWIBHUMHU 3 TOUKHU 30pYy
BIJIMOBIJTHOCTI OYIKYBaHHSIM 3aMOBHHKA, a TAaKOX CYNEPEUJIMBUMH Uepe3 pPO3-
ODKHOCTI B IHTEpEcax Ta MPIOPUTETAX CTEUKXOIIepiB a00 HEY3rOKEHICTh OTO0-
pPHHUX TOIJIAJIB Ha Te, 0 Mae pooutu IC;

— BHUMOTH MOXYTb OyTH cpOopMyJIbOBaH1 y HAATO 3arajbHii (opmi, 110
YCKJIAJAHUTh 1X KOHKpETU3alito Ta (GpopMyitoBaHHA (DYHKIIOHAJBbHUX BUMOT, a
TaKOXX YHEMOKJIUBUTH MIEPEBIPKY X BUKOHAHHS y po3po0bneHiit IC;

— BHMOTH MOXYTb OyTH HaATO KOHKPETHHUMH, KaTETOPUIHO 3yMOBIIOIO-
YM MEBHI PIIIEHHS IIOJI0 TEXHOJIOT1I, apXiTeKTypH, BUIB 3a0e3Me4eHHs a00 iH.
[Tpr 11bOMYy 3MEHIIYETHCS KUIBKICTh QJIbTEPHATHB, IO PO3TIISANAIOTHCSA, 1 MO-
KYTh BUKIIIOYATHUCh 3 aHAJI3Y Kpailll (ONTUMAaIbHIII) BapiaHTH, OT>KE BapTICTh 1
TPUBAJICTh NPOEKTY 30LIBIIYIOTHCS, a MPOAYKTUBHICTh 3HWKY€EThCsS. BomHoUac
KOHKPETHO C(POpMYIHLOBaHI BUMOTH HE 3aBXIU B1JOOpa)KarOTh CIPaBXKHI MOT-
pebu 3aMOBHUKa, 110 CTOATH 3a IIUMU BUMoramu. Hampukiaa, Bumora nepeBe-
JICHHSI CEpBICIB Yy XMapy MOK€ NPHUXOBYBaTU NOTpely y MacmTaOyBaHHI, gKa
CTOCY€TbCS HE JIMIIE TEXHIYHOTO, a i mporpamMHoro 3abe3nedeHHs. TakuM 4u-
HOM, peastizailisi BAMOTY He 3a/I0BOJIBHUTh 3aMOBHUKA.

3 METOI0 BUPIIICHHS BKa3aHUX IMPOOJIEM IPOMOHYETHCS JBa IMIIXOAN —
3a0€3MeUeHHs] MPOoleCy KEepyBaHHS BHUMOTaMH JI0JaTKOBOIO 1H(OpMaIliiiHo-
AHATITUYHOIO MIITPUMKOIO 1 PO3IIMPEHHS MOJIEICH BUMOT.

[ndopmariitHoO-aHamITUYHA TIATPUMKA pO3pOOKM Ta aHamizy Oi3Hec-
BUMOT Ma€ CIIUPATUCH Ha:

— (QyHKIIOHATBHI Mojelni (Mozem O6i3Hec-TporeciB ab0 MisTBHOCTI), 110
B1JI00pa)katoTh MOTOYHMA CTaH MPOLECIB, 1 pe3yJbTaT MOJEIIOBAHHS PI3HUX
CIleHapiiB 3MiHEHHS MPOIISCIB,;

— BUSBIICHHS Ta BpaxyBaHHS TOJITUYHUX, IOPUIANYHUX, CKOJIOTIYHUX Ta

IHIITUX OOMEKEHB;
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— imitanii mpoueciB po3pobaeHs IC 3 mporHo3yBaHHIM X pe3yJbTaTiB,
MPOJYKTUBHOCTI Ta 1HIINX MOKAa3HUKIB 3a peajlicCTUYHUX 0OMEKEHb Jacy 1 pecy-
pCiB;

— aHalli3 PUHKOBUX MPOMO3UIINA — aHAI3 CUCTEM, TPOIIOHOBAHUX KOHKY-
pEHTaMHM, 3 METOI0 BU3HAYCHHS (PYHKIIIH Ta XapaKTEPUCTHUK, TOCTATHIX IS J0-
CSITHEHHS TepeBar, 30KpeMa, 3a MiHIMallbHUX 3YCHUJIb;

— aHaJi3 MEPCHEKTUB PO3BUTKY TEXHOJIOT1 — BUBUCHHS BaplaHTIB MOXK-
JIMBOTO BUKOPUCTAHHS TE€XHOJOTIYHUX HOBAIlIM JIsl 3MIHEHHS MPOLIECIB Ta ypa-
XyBaHHS I[IUX BapiaHTIB ITiJ Yac JOCTIIHKEHHS CIICHAP1iB PO3BUTKY;

— aHaJi3 PU3UKY 1 BpaXyBaHHS HEBU3HAYEHOCTI — PO3POOKY BHUMOT CI1
PO3IIIA/IaTH SIK TMPUUHSTTS PIlIEHbh B YMOBax CJIab0- Ta HECTPYKTYPOBAHHUX CH-
Tyalliil 3 MOXJIMBUMH HeTlepea0advyBaHUMH BiIXHIICHHSIMHU PEATbHUX PE3yNIbTa-
TiB B1JI OYIKYBaHHUX, 1110 BUMAarae 3aCTOCYBaHHS BIJMOBITHUX METO/IIB.

HuHi xepyBaHHA BUMoOramu po3srisagaerscs [3,4,5] sk mOBTOprOBaHUMN
LUK TPOLIECIB BUSABJICHHS, aHaNI3y, crnenudikaiii ta Bajgifaii, TOMy MOIIYK
peneBaHTHOI 1H(OpMaIlii, T00yBaHHS 3HAHb, OI[IHIOBAHHS allbTEPHATUB W aHAII3
CUEHapiiB NOBUHHI BIJOYBATHCHh HA MOCTIMHINA OCHOBI. [HCTpyMEHTOM 1Sl 1HTE-
rparfii BCIX IMX IPOIIECIB B €IMHHUH MPOIEC CUCTEMHOIO 1HKUHIPUHTY € MOJIEII
BUMOT.

Xoya KepyBaHHsS BUMOTAMU € IJIKOM ¢(hOPMOBAHOIO JTUCIUILIIHOIO, Tpa-
TUIIAHO CcPOPMYJIbOBAHI BUMOTM OXOIUTIOIOTH 31€011bIIOr0 MPOLECH 1 JaHi,
MIPAKTUYHO HE TOPKAIYKMCH OOTPYHTYBaHb 1 MpoOJieM BUCOKOTO piBHA. s BU-
pilieHHs i€l npooyieMu, BiI0OpaXKEHHsT MOTpeOd KOPUCTYBayiB, MOJAHHS TPHU-
YUH, 3 AKUX MMOTPiOHA CHUCTEMA, 1 CIIPSIMOBYBAHHS yCiX MPOCKTHUX PIIICHD CIIi[
MPUIHATH 1T TK OKpEeMU 00’ €KT aHaJi3y 1 MOJICITIOBAHHS.

[ine Bu3HAuUaeThes [S] sIK po3nopsiaye TBEPKEHHS MPO HaMipu, MO iX
MOBUHHA 33JI0BOJIBHUTH CHUCTEMA Y B3a€MO/II 3 areHTaMH. AT€HTOM € aKTUBHUMN
KOMITOHEHT CUCTEMH, SIKHI Biairpae creud@iuny poib 3 JOCATHEHHS L. Are-
HTaMH MOXYTh OyTH JIIOJM, T€XHIUHI 3acoOH, iCHyI04Yl ab0 MPOEKTOBaHI MpPO-

IpaMHI CUCTEMH.
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CrenupiyHUMH O3HAaKaMH LIJEH, [0 BIAPI3HSAE X BIJ XapaKTEPUCTUK
peaMeTHOI 00J1acTi Ta omepariiiHuX MPoILEeaAyp, € AEKIAPAaTUBHICTh 1, BOIHO-
gac, po3nopsaunii xapakrep. L[l BU3HAYArOThCS 3 pi3HUM piBHEM aOCTpakiIii:
Ha BUCOKOMY — SIK CTpaTerivHi 1yl 6i3Hecy abo opranizariii, a Ha HIDKUYUX — Te-
XHIYHI IJI1, OB’ sI3aH1 3 MPOEKTHUMH DIMIEHHAMU. MiX HUISIMH Pi3HUX DPIBHIB
BCTAHOBIIIOIOTH 3B’S3KH, 32 JIOMIOMOTOIO SIKUX MOXHA 3[1HCHIOBATH YTOYHEHHS
Ta a0cTparyBaHHs LUICH. Y IbOMY KOHTEKCTI BUMOTA € LULII0 Y MeXax BIJIIO-
BIIAJIBHOCT1 OKPEMOTO areHTa 31 CKJIaay MPOEKTOBAHOT CUCTEMH.

3a crmocoOOM BU3HAYEHHS [T MOAUISIOTH Ha TOBEAIHKOBI 1 M siki. [ToBe-
JIHKOBI II1JII BU3HAYAIOTh MHOXKUHY MPUITYCTUMHUX BapiaHTIB MOBEIIHKU CUCTE-
MU, SIK1 CKJIaIaI0ThCS 3 MapajebHUX MOBEIIHOK areHTIB, 10 BXOISTH 10 CKIIATY
CUCTEMH, 1 MOXKYTh OYyTH OIHKCaHI SIK MOCIIIOBHOCTI NEPEXOAIB MK CTaHAMHU.
[ToBeiHKOBI 11111 BCTAHOBIIIOIOTH B SIBHIM, 04eBUAHIN Gopmi. BoHu € xopcTKu-
MU — iX JOCSTHEHHS MOKe OyTH OLIIHEHE JIMILIE TBOMa OL[IHKamMHu — abo "3a/10Bo-
JIeH1 TIOBHICTIO", a00 "MOBHICTIO HE 3a70BoJieHI". B okpemMux BUmaakax moBei-
HKOBI IIJIT MOKYTh BU3HAYATUCh SIK MMOBIPHICHI — 1X JIOCSTHEHHS BUMAra€ThCs
y NEBHOMY BiJICOTKY BHUNAJKIB TOSIBU BiAMNOBiAHOI moTpedbu. Ha BinMiHy BiA
HUX, M SIK1 111JI1 BCTAHOBJIIOIOTh HE SIBHO, a K MEpeBaru MiX albTepHATUBHUMU
BaplaHTaMU MOBEIIHKH CUCTEMH — JESKI albTE€pHATUBU OUIBILIOI MIPOIO CIIPH-
SIOTh JTOCATHEHHIO LTI TTOPIBHSHO 3 THITUMHU.

3a 3MICTOM I1lJIi, aHAJIOTIYHO BUMOTaM, MOJUISIOTh HAa (YHKLIOHAIBHI 1
HedyHKIIOHaNbHI. [lepiii permaMeHTyoTh 3alUTH areHTIB, 110 MAalOTh OyTH 3a-
JIOBOJICH1, 1H(pOpMaIlilo, 10 Ma€ OYTH HajJaHa areHTaM, Ta BIAMOBiAl (peakilii)
cucteMu Ha meBH1 nonii. HedyHKioHampH1 1l CTOCYIOTHCSI SIKOCTI CEpBICIB
(TouHiCTh, O€3MeKa, 3aXKCT, HAIIHHICTh, MPOAYKTUBHICTh, KOPUCTYBAIIbKUMA 1H-
Tepdeiic), BIAMOBIIHOCTI MPABOBUM Ta IHIIKUM HOpMaM, apXiTEeKTypH (BIAMOBII-
HOCTI CEepEOBHIIY), TTPOIIECiB po3poOKku. MHOXMHN (YHKIIOHATHHUX 1 HEDYH-
KITIOHAJIbHUX BUMOT MOXYTh ITIEPETHHATHCH.

3 ypaxyBaHHSM CKJIAIHOCTI KOMIUIEKCY IUJICH Ta X BaXJIMBOCTI OKPEMHUM
3aBJIaHHSM TIPOMOHYETHCS PO3TIISAIATH OpraHi3allil0 BUSBJICHHS, MOJICIIOBAHHS,

YTOYHEHHS Ta aHATI3y IUIeH, 1o 3a0€3MeYnTh:
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— MATPUMKY PAaHHBOTO aHATI3y BUMOT 3a PaXyHOK J0JIaTKOBOTO BHSB-
JICHHSI XapaKTePUCTUK MPEAMETHOI 00J1acTi, OYIKYBaHb 1I0J0 OTOYEHHS, O0IPY-
HTYBaHb BUMOT 1 T.1H.;

— KpuTepid BHU3HAYCHHS MOBHOTH crienudikaiiii Bumor. Crenudikaris €
MOBHOIO 111010 HAOOPY IIJIeH, SIKIIO JOBEIEHO, 10 BC1 Il MOXKYTh OYTH JOCAT-
HYTI peani3ali€ero BUMOT 1i€i cienndikaiiii 3 ypaxyBaHHIM XapaKTEPUCTUK Mpe-
JIMETHOI 00JI1acTI;

— KpUTEpId JOPEYHOCTI BUMOI Ta iX OOrpyHTyBaHHs. Bumora € nopeu-
HOIO Y KOHTEKCT1 Habopy IiJeH, Ko ii crenudikalis BAKOPUCTOBYETHCS Y ITi-
JOTPUMKY JTOCATHEHHS IIIOHAUMEHIIIE OJTHI€T I111;

— BIJICTe>)KCHHS 3B’S3KIB B1JI BUCOKOPIBHEBUX CTpPATETIYHUX IIJICH 10 HU-
3bKOPIBHEBUX TEXHIYHUX BUMOT 3a JIONMIOMOTOIO JIEpeBa YTOUHEHHS I11JIeH;

— CTPYKTYpPYBaHHsSI CKJIAJIHOTO KOMIUJIEKCY BHUMOT 1 BIJMOBIAHUX CIEIH-
dixariif;

— BUSIBJICHHS 1 BHUPIIIEHHS KOH(JIIKTIB MIX pPI3HOMAHITHUMHU TOUYKAMH
30pYy 1 BIIMOBITHUMU BUMOTaMHU;

— aHaJli3 BaplaTUBHUX CIIEHApiiB 3 aJbTEPHATUBHUMHU YTOYHEHHSIMU Ili-
Jel Ta albTepHATUBHUM PO3MOJIJICHHSIM OOOB'SI3KIB, a TaKOX KUIBKICHUM Ta
AKICHAM aHaJi30M KOXKHOT allbTepHATUBH;

— TOJaHHSI BUMOT JIJii OOTOBOPEHHS, OI[IHIOBAaHHS, YTOUHEHHS Ta PO3pPO-
OKM HOBHMX QJIbTEPHATUB CTEHKXOJIAEpaM 3 MPUNUHATHUM JIJIsl OCTAHHIX PIBHEM
abcTparyBaHHS;

— pO3MeXyBaHHsA CcTaOUIbHOI 1H@OpMaIli Bil HecTaOuLIbHOI. OCKUIbKU
BUMOTY MOKHA PO3TJISAIATH SIK IEBHUM KOHKPETHUN CIOCIO JOCSITHEHHSI MEBHOI
METH, TO MOKHa 3pOOHUTH BHUCHOBOK IIPO T€, IO IUIb € CTaOUIBHIIIOI, HIXK BH-
Mora. UuMm BUILIUNA piBE€Hb BU3HAYEHHS 1111, THM CTAOUIBHIIIOK BOHA €, Y TOU
qac, SIK CIocoOu 11 TOCSATHEHHS MOKYTh 3MIHIOBATUCh;

— BU3HAYEHHS MEX CHUCTEMHU uYepe3 OLIHIOBaHHS IMiJIX0KOCTI areHTiB 00-

PaHHUM IIiISM.
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3a pe3yapTaTaMH MMPOBEACHOTO aHami3y [5,6,7] BU3HAUEHO BiAIIOBITHICTH
ICHYIOUHUX METOJIIB 1 (peiMBOPKIB LIIJICOPIEHTOBAHOTO 1HXXUHIPUHTY OIMKMCAaHUM
3aBJIaHHSIM.

®peitmBopk NFR (Non-functional requirements framework), sik ButiinBae
3 Moro Ha3BH, 30pPIEHTOBAHUI Ha MOJCIIOBAHHS Ta aHaNi3 He(QYHKIIOHAIBHUX
BHMOT, a caMme: 100yBaHHS HE(PYHKIIOHATbHUX BUMOT, aKTyaJbHUX IS TIPE]-
METHOT 00JIaCTi, iX JEKOMITO3HUIIII0, BU3HAUYCHHSI IPOEKTHUX pIllIeHb IS iX 3a-
JIOBOJICHHS, BUBUCHHSI HETOUHOCTEH, KOMIIPOMICIB, IPIOPUTETIB Ta B3aEMo3aje-
YKHOCT1 MIDK BUMOTaMH, MIATPUMKY MPOCKTHUX PIIICHb Ta OLIHIOBAHHS MO3UTHU-
BHHX 1 HETATUBHUX BIUIMBIB aJIbTEPHATUBHUX PIillICHh HA BUKOHAHHS BHMOT.

OpeiimBopk NFR nepenbavae po3risin TppOX TUIIB M'SKUX LUJIEH: M sK1
HedyHkuionaneHl nutl (NFR softgoals) € Bumoramu, mo ix ciifi BpaxoByBaTu;
omepailiiiti i (operationalizing softgoals) BuU3HauatoTh Ha HIXKYOMY PiBHI Me-
TOAM 3aJ0BOJICHHS M'SKUX HEPYHKIIOHAIbHUX IIJ€i; BUMOru-3asiBu (claim
softgoals) HamarOTh 3MOTY 3amucaTH OOTPYHTYBAHHS JUIsl YTOUHCHHS IIUICH, TXHI
MPIOPUTETH, 3HAYYIIICTH TOIIO. {151 OKpeMux I1ijieil BCTAHOBIIOIOTh 3B S3KU 32
nornoMororo Jioriunux omneparopiB ("AND", "OR") Ta BU3Ha4arOTh MO3UTHBHI
("+") un HeraTupHi ("-") B3aEMO3aJICKHOCTI, 10 B1J0OpaKarOTh HA CICIIaIbHO-
My rpadiky.

[Ticnst 3aBepIIeHHS] YTOYHEHHSI BUMOT PO3POOHUK MPHUIIMAE 1X SIK YaCTUHY
LIJIbOBOI cUCTeMH abo Biaxwuisie. Bubuparoun anbTepHATHBHI KOMOIHAIT I[11e
HAWHWKYOTO PIBHA 1 3aCTOCOBYIOYHM anropuTM mnomupeHHs wmiTok (label
propagation algorithm), po3poOHKK BU3HAYa€ AOCTATHICTH OOPaHOI adlbTepHATH-
BU JIJIA 33JI0BOJICHHSI He(DYHKITIOHAIbHUX IIJIEH BUCOKOTO PiBHS. AJITOPUTM Tie-
penbdayae mpoCcyBaHHS IO JAEPEBY JCKOMITO3UIIIT IIJIeH 3HU3Y BBEPX, MOYMHAIOYN
BiJl MPOEKTHUX PIIIEHb 3 ypaxyBaHHSM BIUIMBIB, 3a3HAYEHHUX HA 3B’A3KaX MIXK
MU, 3a pe3yibTaTaMu aHalli3y MOKHa o0paTh albTepHATUBY, SKa HAaWKpa-
[IUM YUHOM BIIMOBIJA€E I1JIIM HAMBUIIIOTO PiBHS.

@peiimBopk NFR Takox miaATpuMye KaTanorizaiio IpOeKTHUX 3HAHb y

(dbopmi KaTajsoriB TPhOX BUAIB: TUIIB HEPYHKI[IOHAIBHUX BUMOT, METOJIB YTOY-
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HEHHS Ta OIMpPAIlIOBAaHHS BUMOT 1 MPABUJI KOPEJIALIi, SKi TOMOMAararoTh BUSBUTH
HESBHI B3aEMO3AJIEKHOCTI MK M'IKMUMH [IJISIMH.

Taxkum ynnom, NFR 3amicTh OIiHIOBaHHS BiAMOBITHOCTI KiHIIEBOTO TPO-
IYKTY HEQYHKI[IOHATLHUM BHUMOTaM 3a0e3leduye parioHami3alio Iporecy mpo-
€KTYBaHHS 3 HaJIaHHSM JIONTIOMOTH aHAJITHKAM Ta iHKEHEpaM Ha OCHOBI KaTajo-
TiB.

dpeitMBOPK 1* Mae 1HITY CMPSIMOBAHICTh — BIH € areHTO-OPIEHTOBAHUM 1
BUKOPUCTOBYETHCS HE JIMILE JJI1 MOJEIIOBAHHA LJIEH, a M 111 peIHXKUHIPUHTY
O13Hec-TIpolIeCiB, aHAJI3y OpraHi3allifHUX BIUIMBIB, MOJICTIOBAHHS IPOIIECIB
nporpamMHux cucteM. CTEHKXO0JIAEpiB 1 ar€HTIB MPOEKTOBAHOI CUCTEMH MOJAI0Th
gk akTopiB. Humu ("HaBMUCHUMHU akTOpamu'") MOXKYTh OyTH areHTH, poJil 1 1Mo-
cagy (MHOXKMHA COITIabHO BHU3HAHWX POJICH, MO 1X 3a3BUYail BUKOHYE OJIUH
aresT). IXHiMu aTtpuOyTaMu € I, 37i0HOCTi, NepeKOHaHHs Ta 3000B'I3aHHS.
BBaxkaeTbcs, 110 aKTOp 3aJICKUTh BiJl 1HIIKUX aKTOPIB JJIA JOCSITHEHHS CBOIX IIi-
Jied, BUKOHAHHA 3aBJaHb Ta MOCTa4YaHHS PECypciB — a00 BiH 30BCIM HE MOXE
3pOOUTH MBOTO CAMOCTINHO, a00 HE MOKE 3pOOUTH IIHOT0 HACTUIBKH K JICIICBO,
IIBUJKO Ta €(PEKTUBHO, K 31 CTOPOHHBOIO J0omomororo. Taki 3aiexHOCTI MO-
KYTh SIK 30UTBIIYBAaTH MOKJIMBOCTI aKTOpa, TaK 1 pOOUTH WOTO Bpa3JIMBHM.
Crparerist akTOpiB MPOSBISAETHCA B iX HAMaraHHi 30ajlaHCyBaTH MepeBary 1 Bpa-
3IIMBOCTI JUIsl JTOCSATHEHHSIM CBOIX IIUICH. 3aJIeKHOCTI, 110 3 SIBISIOTHCS TPU
IIbOMY, BU3HAYalOTh SIK HABMUCHI 3aJIEKHOCTI OJHI€T 3 KaTeropiil — I1ijib, M'ska
11171, 3aBJIaHHA 200 pecypc.

OCHOBHMMH CKJIQJOBUMHU 1* € MOJAENb CTpaTeriyHuX 3aJIeKHOCTEN
(Strategic Dependency, SD) i Mozenb crpareriunux oOrpyHTyBaHb (Strategic
Rationale, SR). Monens SD — ne mepeka BITHOIICHBb 3aJIEKHOCTI MiXK aKTOpa-
MU, SIKa HaJa€ 3MOTry MpOaHai3yBaTd MPsSMI YU OMOCEPEIKOBAHI 3aJEKHOCTI
KOKHOT'O aKTOpa 1 JOCIIIUTH HOTr0 MOKIMBOCTI Ta Bpa3nuBocTi. Moaeni SR mi-
CTATh OOIpYHTYBaHHS KOH(Irypaiiiii mpouecis, nojaHi B sBHiA (opmi 3 3a3Ha-
YeHHSM IXHIX I[UIeH, M SKUX IIUIeH, 3aBllaHb, PECypCiB 1 B3a€MO3B'SI3KIB MIX
HUMH. Y TOHM 4ac, Ko Mojeib SD po3risaae iuiie 30BHIITHI 3B'SI3KH MK aK-

TopaMu, MoJiesIb SR Hazae 3MOTy JIeTaabHO MPOaHATI3yBaTH BHYTPIIITHI MPOILe-
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CH KOKHOTO aKTOpa, 3pO3yMITH HOTO MOTPEOM 1 NUIAXU 3a0BOJICHHS IMX TOT-
pe0, OIIHUTH 3 TOYKHU 30py aKTOPIB MOKJIMBI aJlbTEpPHATHBHI BU3HAYEHHS MPO-
nieciB. EnemenTtu mpomeciB Mmoaen SR moB'si3aHi Mik co00r0 3B’si3kamu "'3aco-
ou-pesynpraT" ("means-ends"), 1o 3’€IHYIOTh LIl 3 aJbTEPHATHUBHUMU IILJISA-
XxaMu X JocsarHeHHs, i 3B s3kamu Aekommno3uiii (AND ado OR). 3B’s13ku eKo-
MITO3HIIIT TIOB'SI3YIOTh METY (3aBHaHHs) 3 11 CKJIamoBUMH (IMi3amadi, M'sKi I
Tom1o). BogHouac M'ska 11i1b, 111716 200 3aBJIaHHS MOXKYTh OyTH IMOB's13aHi 1 3 1H-
IIUMU M’ SKUMHU TUISIMHE 3 3a3HAYCHHSM BIUTMBY Ta MOTO CTYIICHSI, aHAJIOTIYHO
criocoOy, npuitiaromy B NFR: "+", "++" nnsa nmo3utuBHoro ta "-", "--" mis He-
raTUBHOTO. M’sIK1 LILJII BUKOPUCTOBYIOTBCS SIK KPUTEPIi M1 Yac BUOOPY allbTep-
HATUBHOI KOH(]ITyparlii mpoiiecy, 0 HalKpaille BiAnoBiiae HePyHKI[IOHAIbHUM
BUMOraM. TakoX MOXHa TOB'SI3aTH €JIEMEHT MPOLIECY OJHOrO aKTOpa HABMHMC-
HOIO 3QJICKHICTIO JI0 1HIIIOTO aKTopa JJisl MoJaHHs Woro neneryBanns. [lpu 1po-
My Mozenb SR € cTpaTeriuHoro, OCKIJIbKM BOHA MICTUTh JIMIIE Tl €IEMEHTH, 110
BBKAIOTHCSA BAXIMBUMH 3 TOYKU 30py JOCATHEHHS MeBHOI mini. Lle mpasuio
CTOCYETBCS 1 JOPEYHOCTI BUMOT.

@peiiMBOPK 1* BUKOPUCTOBYETHCS HAa paHHINA CTalli NPOEKTYBAHHS BUMOT
JUTSI MOJICJTIOBAHHS CEpeIOBHUINA MaOyTHROT CUCTEMH 3 TIOJIAaHHSAM CTEHKXOJIJIe-
piB 3 IXHIMHM IUISIMU Ta B3a€MO3B'A3KaMHU 1 MOTOYHHUX MPOLIECIB Ta BUSHAUYCHHS
Ha 1111 OCHOBI MOTPeO y HOBIM cuctemMi. Ha mi3Hix cTajisx 3a J0MOMOTO 1* po3-
pOOJSAIOTHCS HOB1 KOH(DIrypallii Ta MpoLecH 1 OLIHIOETHCS, HACKIIBKYA BOHU 3a-
JIOBOJIBHSIIOTH (DYHKIIIOHATBHI Ta HE(YHKIIOHATBHI TOTPEOU KOPUCTYBAYIB.

Merononoris  KAOS  ("Knowledge Acquisition in  autOmated
Specification” —npuadaHHs 3HaHb B aBTOMaTH30BaHii cnenuikarii, "Keep All
Objects Satisfied" — 3a10BOaBHUTH BC1 00'€KTH) MPU3HAYEHA IS PO3POOKH MO-
Jieiel BUMOT 3 TIO€IHAHHSM PI3HUX PIBHIB BiIOOPaKEHHS Ta MIpKYBaHb: HAIliB-
dbopMalibHI — JJI MOJICTFOBAHHS Ta CTPYKTYPYBaHHS LUJIEH, SIKICHI — JIJIs1 BUOOPY
cepell alnbTepHaTUB, (POPMaNIbHI — JI1 YTOYHIOBAJIbHUX PO3MIpPKOBYBaHb. MoBa
KAOS mnoenHye ceMaHTHUHI MEPEXi JJIsi KOHIENTYaIbHOTO MOJCIIOBAHHS ITi-
Jied, TpUNyIlIeHb, AareHTiB, O00'€KTIB Ta omepalid y CUCTeMi; JHIHHO-
TEMIOpaibHy JIOTIKY AJs crerudikarii el ta 00'ekTiB, a TakoX crenudika-
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11ii omepariii Ha OCHOBI 0a30BUX CTaHIB. 3arajioM, KOXXHa KOHCTPYKIliSI MOBOIO
KAOS Mae nBOpiBHEBY CTPYKTYpY: 30BHIIIHIN rpadiyHUN CEMaHTUYHUHN MIap,
7Ie ONUCYIOTHCS IOHSTTS, iXH1 aTpUOYTH 1 BIAHOMICHHS /10 1HIIUX MOHATD, 1 BHY-
TPINIHIN map 1 GopMaIbHOTO BU3HAYEHHS ITOHSTh.

[Hims y KAOS Bu3Ha4aeThes K po3mopsIda 3asBa Ipo HaAMIpH IIOJO0 Tie-
BHOT CUCTEMH, SIKa BUMArae CIIiBIpaIl JesKUX areHTiB 3 YMCia THX, 10 popMy-
I0Th 1110 cucteMy. Ll MoXyTh cTocyBaTucs mocayr (QyHKIIOHATIBHI 111J11) 200
iX AKocTi (HeyHKIIOHANBHI 111). K 1 B IHIIMX QpeliMBOpKax, LIl 1€pAPXIYHO
BIIOPSAIKOBYIOTHCSI 3 BUKOPUCTAHHSAM BIAHOUIEHb YTOYHEHHS-aOCTpakiii. YTou-
HEHHS 3/IACHIOETHCS 10 PIBHSA, HA AKOMY KOXKHA ML MIJJISATae peaii3anii
OKpEeMHM, MPU3HAYECHUM JIJIs 11 BAKOHAHHSI ar€HTOM B YMOBAaX, 1110 iX areHT Mo-
e BIJICTEKYBaTH 1 KOHTpostoBatu. Bumora ta ouikyBanHs B KAOS Bu3Haua-
I0TbCSI @HAJIOTIYHO 1HIMM (pperiMBopkam. J[Jisi ToJiermIeHHsT MOACIIOBaHHS I1i-
nel nependayeHo madIoOHU Ha OCHOBI TEMITOPAJIbHO1 JIOTIKH, Takl sK "mocartu',
"mpunuuutn", "miarpumysatu", "ontumizyBatu", "yHukHyTH". KAOS Takox
MIATPUMY€E JTOJATKOBI THIM ITJICH, 30KpeMa, IIiJIl 3aJI0BOJICHHS, 1H(popMarliiiHi
IIUT1, 1T TOYHOCTI.

KAOS nepenbdadae po3poOiaeHHsS TPhOX MOJEICH: IIJIb0BO1, B SAKIM MOa-
HI Il TPUCBOIOIOTHCS areHtam, mojeii o0'ekTiB MoBoro UML, sxy MokHa
ojepkatu 3 hopMaIbHUX crierudikalii e, Ta onepariiioi Moeni, Ska BU-
3HA4Ya€ Pi3HI MOCIYTH, IO X MaIOTh Ha/IaBaTH MPOTPAMHI areHTH.

KAOS He MICTUTh METO/IIB OI[IHIOBaHHS BIUIMBY MPOEKTHHUX PIllIEHb Ha
He(YHKIIIOHAIIbHI BUMOTH, X04a MOKJIMBA 1HTETpallisd 10 HEel AKICHOTO aHaJi3y 3
dpeitmBopky NFR. 3aranom, nmepeBaroto KAOS € cunpHa ¢GopmManbHa OCHOBA
aHaymizy IIeH, a 11 mabJoHu HAJaloTh 3MOTY AHANITUKY HNPAKTUYHO MHUTTEBO
NEePeBIPATH NPABUIBHICTh YTOUHEHHS I[ICH.

Merton ananizy mimsoBux Bumor GBRAM (Goal-Based Requirements
Analysis Method) cnpsiMoBaHuii Ha MOYATKOBY 1JIEHTU(]IKALIIO Ta YTOUHEHHS
IiJIeH 3 BUKOPUCTAHHIM PI3HOMAHITHUX JPKepes iHpopMallii, TaKuX K 1ICHYHY1

JiarpamMu, TEKCTOBI OMTMCH, CTEHOTPAMH 1HTEPB'IO TOIIIO.

254



CUCTEMHBIN AHAJIU3
B I[IPOEKTUPOBAHNU U VIIPABJIEHUU

Crnouatky BigOyBaeThCSl BUBUEHHS HasBHOI 1HQopMaIlli, moTiM — a00y-
BaHHS 3 HEl IIJIeH Ta BIANMOBIJAJBHUX 32 HUX areHTIB 1, HAPEITi, KiIacudiKaIlis
Ta OpraHi3aiis LiJIed BIAMOBIIHO IO BiJHOIIEHb 3aJEKHOCTI MK HuUMU. [Ipu
IIbOMY PO3PI3HIIOTHCS 11111 JOCATHEHHS Ta MiATPUMKHU.

JIJist yTOYHEHHSI IUJIeH BUKOHYETHCS 1X OUMIIEHHS (BUIAJICHHS TOBTOPIO-
BaHMX a00 CHHOHIMIYHUX IIUICH), BUSBJICHHS MOMJIMBUX TEPEITKO] JOCITHCHHS
I, po3poOKa CIeHapiiB JJIs MOIIYKY MPUXOBAHUX IUJIEH 1 BUMOT, a TaKOX
OTpAIlfOBaHHS LIJICH SISl BUSHAYEHHS HA iX OCHOBI OMEPATUBHUX BUMOT, TOOTO
[UISAXIB JOCATHEHHS IIUJIEH 3 ypaxyBaHHAM OOMEXEHb, 110 1eHTU(DIKYIOThCS B
pe3yNbTaTi BUOKPEMIIEHHSI YacOBUX CIONY4YHUKIB ("mpoTsaroM”, "mo", "micus" 1
T.1H). 3 BU3HAUCHHAM TOPSJIKY TOCSITHEHHS IIJIel MOB’si3aHa 1X MPIOpPUTETHU3A-
ist. [HIIMM METOIOM JIJIs IILOTO € TMOIIYK 3aJIeKHOCTeH arenTa. PesynbpTaTu mo-
JaoTh y (hopmi TabIHIlh TPIOPUTETIB, IO € MEHII €(PEKTUBHUM CIIOCOOOM MOPi-
BHSHO 3 1%,

Meron GBRAM € xopucHUM [l BUSIBJACHHS 1€, NPONOHYIOUU IS
IIbOI0 MHOXKMHY CTaHIAApPTHUX MUTaHb, aji¢ TEKCTOBE MOJAHHS IIUICH, areHTIB 1
CTCHKXOJIIEPiB HEBUIIPABIAHO YCKIIATHIOE POOOTY 3 HUMH.

Takum 9rMHOM, ICHYIOY1 METOJH IJICOPIEHTOBAHOI PO3POOKH BUMOI Ma-
I0Th SIK CUJIBHI, TaK 1 cIa0K1 MICIS, 110 BIAOOpaXaroTh iX cupsiMmoBaHicTh. Haii-
OuIbIlIe 1€ BUSBISIETHCS Y MIATPUMIN MPUAHATTS PIIICHb HIO0 apXiTEKTypH
IIPOEKTOBAHOI MPOrpaMHOi cucTeMH. 30kpeMa, (pperimBopk NFR gouinbHO Bu-
KOPUCTOBYBATH JIJIsl aHAJII3y HACIAKIB apXITEeKTypHHUX pIIIEHb Ta iX BIUIMBY Ha
AKICHI XapaKTepUCTUKHU MPOEKTOBAHOI cucTeMH. Mojieli CTpaTeriyHuX 3aJiekK-
HOCTEH 1* MOXYyTb OyTH pPEKOMEHJ/IOBaHi JIJIsl TIOJIaHHS COIIaJIbHOTO YK OpTaHi-
3amiitHoro koHtekcty. KAOS 3abe3neuye ¢popmyBanHs crienudikaiiii mporpam-
HOTO 320€3MeYeHHsT Ha OCHOBI BUMOT Ta aBTOMAaTHYHE T¢HEPYBAaHHS MOYaTKOBOL
apXITEKTYpHOI MOJIeJli Ha OCHOBI MOJENI IiJieH — KOMIIOHEHTH CTBOPIOIOTHCS
JIUIS ar€HTIB, BIAMOBIJAIBLHUX 3a JIOCATHEHHS IUJIEH cCUCTeMHM, iXHI 1HTepdeicH
dbopMyI0Th Ha OCHOBI HAaOOpPIB 3MIHHUX, IO iX BIJCTEXKYIOTh 1 KOHTPOJIOIOTH
areHTH, a MOTOKU JIAHUX BUSIBJISIIOTH 32 PE3yJIbTaTaMM aHali3y KOMOIHaIIA KOM-

MOHEHTIB, B IKMX OJIUH KEPYE 3MIHHOIO, 110 i1 BIICTEXKY€E 1HIINH.
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Biakputrmu 3aMIIar0ThCS KiJTbKa aKTyaJIbHUX 3aBIaHb:

— po3po0Ka BUCOKOAJANTHBHUX YIPABIIHCHKUX 1HGOPMAIIMHUX CHCTEM
Ta 3a0€3MeYeHHS] MOKJIMBOCTI HaJAIITyBaHb 3T1IHO HABHYOK, yImojao0aHb abo
0COOJIMBHX TMOTPEO BEIMKOI KIIBKOCTI KOPUCTYBadiB BUMArae JOCIIIKCHHS Ba-
plaTUBHOCTI MpeIMETHOI 00JacTi A aHali3y albTepHATUBHUX KOHQIryparii
BCIi€i cucTemH 1 nepenOayeHHs Ha 11 OCHOBI 3MiH BUMOT. IcHy1041 ppeiiMBOpKH
[1JIEOPIEHTOBAHOI PO3POOKH BUMOT MOXKYTh OYyTH KOPUCHHMH, ajl€ BOHU MalOTh
OyTH 30pI€EHTOBaHI HE Ha OCOOMCTI MEepeBard KOPHUCTYyBayiB, a Ha Ol3HeC-IiIi
BHCOKOT'O PiBHA 1 BpaxOBYBaTH MEBHI METPUKHU MPEAMETHOI 00J1acTi;

— IHTerpauis UUICOPIEHTOBAHOTO PO3POOJICHHS BUMOT y IPOLIEC aBTOMa-
TU30BAHOTO 1HXKWHIPUHTY CHUCTEMH, KOJIM OMEPYBAaHHS LUIHOBUMHU MOJCIISIMU
HarpsMy BiJoOpakaeTbCsl y BUMOTax 1 MPOEKTHUX PIIIEHHSAX MICHS BUPILICHHS
BCIX KOH(JIIKTIB;

— 1HTerparlis 1ijie- Ta areHTO-OpIEHTOBAHOTO MIJIXO/AIB 0 CUCTEMHOI 1H-
KeHepli. Xoda [UIb € IEHTPATIbHUM MOHSATTAM 000X MiJIXO0/1B, CTBOPEHHS BIJIK-
PUTUX TUHAMIYHUX CHCTEM 3 OaraThMa areHTamH, CIIPOMOXKHUMHU (HOpPMYBATH
KOMaHAM 1 TUHaMI4yHO OyAyBaTH IJIaHU, MOTpeOy€e HOBUX METO/IIB OLIIHIOBAHHS

BIJIMMOBIAHOCTI CHCTEMH BHUMOTaM, aHaji3y aJlbTepPHATHB IS JOCSITHEHHS IILJICH

TOWIO.
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3.7. MopenwBaHHs Ta ONTUMI3alisi AUCTPUOYTHBHOI Mepeki

MiIMPUEMCTBA

3pocraroui  MacmTabu MIDKHAPOJHOTO 1 BHYTPIIIHBOTO TOBApHO-
I'POIIOBOTO OOMIHY CYTTEBO 3arOCTPIOIOTH MPOOJIEMY ONTHUMI3AIlll CHCTEMH TO-
BapoIpocyBaHHs. BilmoBiqHO aKTUBI3YIOTbCA HAYKOBI MONIYKH CIIOCOOIB MpHC-
KOpPEHHSI 00OPOTHOCTI TOBapiB, CKOPOUYEHHS BUTPAT 00Iry 1 6e3nepediiHoro 3a-
OesredeHHs moTped cepu CroKuBaHHA. Y TaKOMY KOHTEKCTI OCOOIMBOIO 3Ha-
YyeHHsI Ha0yBa€e OOTPYHTYBaHHS TEOPETUYHUX 3acaj 1 METOIOJIOTIUHUX MIIXO/IIB
710 CTBOPEHHSI €(PEKTUBHOT CUCTEMH AUCTPHUOYIIil, OCHOBAHOI Ha MPUHLUIIAX JIO-
TICTUKH UL ONTUMI3alil po3MOALTY MOTOKIB TOBApiB 1 MOCAYr MK KaHAJIaMH
peanizaiii B cdepi TOBaApHOTO 00ITY Ta JOCITHEHHS OallaHCy 1HTEepeciB (PYHKITI-
OHAJIBHO B3a€MO3B’SI3aHUX Cy0’ €KTIB, 110 3a0€3N€UyI0Th JUCTPUOYIIIIO TOBAPIB 1
HOCITYT.

[ToTpeba mpoekTyBaHHSI HOBOI a00 peopraHizailii ICHyr040i AUCTPUOYTH-
BHOI CUCTEMH MOXke OyTH BUKJIMKaHA BHACIIJOK: 3MiHU BMOJ00aHb CIIOKMBAYiB
BIJIHOCHO TIOTIUTY 200 PiBHS OOCITYTrOBYBaHHS; MMOSIBOIO HOBUX KJIIEHTIB; 3MIHOIO
TOBAPHOI CHeIiali3allli; mosiBOX HOBUX PUHKIB 30yTy; 3MIHOIO (DOPMHU BIACHOC-
Ti @00 BUAY JISJILHOCTI MIAMPUEMCTBA; 3MIHOIO TTOJTITHKH 30yTY; ONTUMI3AIlIE0
JIOTICTHYHUX BUTPAT TOIIIO.

BiacyTHicTh pyHIaMEHTATBHUX HAYKOBUX PO3POOOK, Cy4aCHUX MiAXOIB,
MEXaHI3MiB 1 cTpaTerii AUCTpuOyIli MPU3BOAUTH A0 3HaYHUX Aedopmarliil 1 Bi-
JICYTHOCTI CUCTEMHOCTI y PO3BUTKY CyO’€KTIB JUCTPUOYTHUBHOI AISUTBHOCTI, IO
HEraTUBHO BIUIMBAa€ Ha (PYHKIIOHYBaHHS CIOKMBUOTO pUHKY YKpainu. [Tocu-
JIIOIOTHCS TEHJICHIIIT 3pOCTaHHS JIJAHKOBOCTI B CHCTEMI TOBApOIMPOCYBAHHS, CIIO-
BUTHHEHHSI OOOPOTHOCTI TOBapiB, HATPOMADKEHHS HAAMIPHUX TOBAapHHUX 3ara-
CiB, 30UIbIIEHHS BUTpPAT OOIry, 3HMXEHHS €(PEKTUBHOCTI (YHKIIOHYBaHHS
CyO’€KTIB TUCTPHUOYIIIi Ta TaIbMyBaHHSI BCHOTO MPOIECY BIATBOPEHHS CYCHTb-

HOTO MPOAYKTY.
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Tpeba 3a3HaunTH, MO B Mipy riodanizaiii TOBapHUX PUHKIB, 1HTErparii
TOPTIBJI Y MIKHAPOJIHI €KOHOMIYHI 3B’S3KH TEOPETHYHI Ta MPAKTUYHI ACIEKTH
AuCcTpuOyIii HaOyBalOTh XapakTepy mMaciutabHoi mpobdaemu. CBITOBUI Ta yKpa-
THCBKUH JOCBiA c(hOpMyBaB MEBHY CHUCTEMY 3HaHb MPO TEOPETHUHI 3acaju, 3a-
KOHOMIPHOCTI PO3BUTKY 1 MPUHIUIK OpraHi3aii 1ucTpulyiii Ha TOBapHUX PH-
HKax, Kl BUCBITJICHI B Tpausx Takux ydeHux, sk AHikiH b.O., Adanacen-
ko [.JI., banaGanoma Jl. B., T'epmanuyk A.M., T'amxuacekuii A. M., Maib-
gk M. B., Tomuanosa 3. O., Mimyk L. I1., KpukaBcekuii €. B. ta in [1-10].

Boanouac, y HayKoBiii JliTepaTypi Majio BUCBITICHO (yHIAMEHTAIbHI J10-
CJI/PKEHHS PO OpraHi3aliiHO-YIPaBIIHCBKI aCMEeKTH AMCTPUOYIIii, 30Kpema,
HEJI0OCTaTHBO PO3TJISTHYTO MUTAHHS CTPATETIYHOTO PO3BUTKY CUCTEMH JTUCTPU-
OyLii B KOHTEKCTI (POpPMyBaHHSI CydaCHHMX OpraHi3aliiiHux QopM 1 Mojenel Ha
1HHOBAIIMHUX 3acanax. O3HaueHe BU3HAYMIIO HANpPsIM, METY 1 3aBJaHHS JOCII-
TOKCHHS.

VY po6oTi po3rISIHYTO MUTaHHS MOJENIOBAHHS Ta ONTHUMI3alii JUCTPUOY-
TUBHOI MepeX1 Ha MPUKIAl MiAMPUEMCTBA, SIKE 3aMAa€ThCd BUPOOHHUIITBOM Ta
ONTOBOIO TOPTriBiet0 HamosiMu. [ 30epekeHHs] KOMEPUIHHOT TAEMHULII Ha3Ba
HIIIPUEMCTBA HE BKazaHa. BcTaHOBIIEHO, 10 JIOTICTHYHA CHCTEMa ITiIIPUEMCT-
Ba SIBJIIE COOOI0 CYKYIHICTh OCHOBHUX JIAHOK (BUPOOHUYO-TEXHOJOTTUHHUX JIaH-
IIIOTIB), sIKi 3a0e3MeuyloTh BUKOHAHHS (DYHKIIA TOCTavyaHHS, BUPOOHHUIITBA 1
peanizaiii nNpoayKilii OCHOBHUM CIOKUBa4yaM. YTIPaBJIIHHS JIOTICTUYHOK Mdifl-
JBHICTIO MIMPUEMCTBA Tiepeidavyae MOETHAHHS TBOX BAXKIMBUX (YHKIIINA: MMOC-
TayaHHS TOBapiB BiJ BUPOOHMKA Ta 30yT TOBApIiB BU3HAYEHUM KOHTpareHTam
(cy6’extam puHKY). OCHOBOIO (hOpMYyBaHHS JIOTICTUYHOI CUCTEMHU T1IMTPHUEMCT-
Ba CJIJI BBAKATU AISUTBHICTH OKPEMOTO CTPYKTYPHOTO MIAPO3AUTY — BIIIUTY JIO-
TICTUKHU. BiJIIT JIOTICTUKY € CaMOCTIHHUM CTPYKTYpPHUM Tiapo3aiaom. Ha mia-
MIPUEMCTBI TTPOBOJIUTHCS aHAJ3 3a IEPBUHHUMU Ta BTOPUHHUMH BiJBAHTAXKCH-
HSIMH, BIJNIOBIHO, Ha JAUCTPHUO FOTOPIB Ta KJIIOUOBHUX KIIIEHTIB Ta BiJl HUX JO
CIIO’KMBAYa.

[lignpueMcTBO, SIKE AOCIIKYBAJIOCh, HAJIGKUTH J0 Tally31 BUPOOHUIITBA

c1a00aNKOrOJbHUX HAIoOiB, MAa€ TPU 3aBOJAU, Ta 30yBa€ CBOIO MPOAYKLIIO
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45 nuctpu6’roropam. Ha puc. 1 Ha rpadixy HaBeneHO BiIBAHTaXEHHS MPOIYK-
i y TEKTOJITpax 3 TPhOX 3aBOMAIB 0 auctpud’totopiB y 2019 p. Sk BuaHO 3
rpadiky, 3a 2019 pik HaitO1LIbII aKTUBHUM OyB AUCTpHO t0Top 023, a MO KUTBKO-
cTi BUpOoOJIeHOT mpoayKiii JigepoM ctaB 3aBoj UAOL. s ontumizariii podotu
JTUCTPUOYTUBHOT MEPEXi MiIMPUEMCTBA CIOYATKYy HEOOXITHO CIPOTHO3YBATH
HOMUT AUCTPHUO IOTOPIB HA HACTYMHMIA PiK. 3a/7aya MPOTHO3YBAHHS MOMUTY MO-
JsiTa€ y BU3HAUYCHHI1 00’ €My IPOJIYKIIiT B TPOIIOBOMY UM KUJIbKICHOMY BHUPa)KEH-

H1 Ha NI€BHI [I€P10/IM Yacy B MailOyTHbOMY.

250000,0
200000,0
150000,0
mUAO1L
m UAO2
100000,0
UAO3
50000,0 1 ‘
0,0 T I|I|I I|I III I|II|III I|I I|I|I|I T T T T T T T T III IIIIII T T T T T III|I I|IIIII

001
003
005
007
009
011
013
015
017
019
021
023
025
027
029
031
033
035
037
039
041
043
045

Puc. 1. BinBaHTaxeHHs NPOAYKIIIl y TEKTONITpax 3 3aBOJIB J0

auctpu6’roropiB y 2019 p.

Icnye Garato MeTO/IB MPOTHO3YBAHHS, 30KpEMa, EKCTPAIOJISIiiHI METO-
T aHATI3y YaCOBUX PSI/IIB € HAUMPOCTIIIMMHI METOJIaMU MTPOTHO3YBAHHS MOMTUTY
Ha OCHOBI CTaTUCTUYHOI MAPKETHUHIOBO1 1H(opMallii. Y HalpocTioMy Bapia-
HTI METOJI €KCTPAIoJIsIii MOXKE 3aCTOCOBYBATHCS 0€3 PO3KJIaJaHHS 4acOBOTO
psy Ha KOMIOHEHTH, a B MPOCTOMY TpadiyHOMY TMOAAHHI 3aKOHOMIpHOCTEH
3MIHM JTOCJIJIKYBAHOTO MOKA3HUKA B PETPOCIEKTUBHOMY MEPIOAl 1 TPOJOBKEH-
HS [IUX 3aKOHOMIpHOCTEH B mepcrnektuBi. [IpocToTa maHoro miaxomy BU3HAYAE
TOJIOBHY I€peBary MeTo1iB ekcTpanoiisiii. Cepea HeA0IKIB €KCTPAIOJIAIIIHHUX
METOJIB CJIiJ] BKa3aTH Takl. B 0CHOBI JaHWUX METOIIB 3aKjajeHa ijes mpo cradi-

JBHICTh TMPUYMHHO-HACTIAKOBUX 3B'SA3KIB 1 PEryJIpPHOCTI €BOJIIOIIT (paKTOpiB
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30BHIIIHBOTO CEPEIOBUINA, IO YMOKJIHUBIIOE BHKOPUCTAHHS EKCTPAMOJIAIi.
3p03yM1iJI0, 110 TaKUi MPOTHO3 MA€ CEHC VIS TIeploly Yacy, 100 SKOT0 MOXKHA
MPUITYCTUTH, 10 XapaKTEPUCTUKH SBHILA, SKE JTOCIIHKYETHCS, ICTOTHO HE 3Mi-
HIOIOTHCS. BUIBIIICTH MPOTHO3HUX MOMUJIOK MOB'SA3aHO 3 THM, II0O B MOMEHT
OLIIHIOBAHHS MPOTHO3Y B SIBHIM ()OpMI BBAXKAETHCS, IO ICHYIOUI TEHAEHLIT 30e-
piraloTbCcsi B MalOyTHROMY, 1110 HEYACTO BUIPABIOBYETHCS B peajbHOMY €KO-
HOMIYHOMY 1 CYCHUJIBHOMY XUTT1. HaityacTiie, mouynHarTh AiSTH HOBI CTOXAC-
TUYH1 (PaKTOpH, SIKI paHillle HE BpaXxOBYBaJuCs. AJie, BUILIEBKA3aHE HE 3MEHIILYE
3HAYYIOCT] EKCTPANOSALINHIX METO/IIB TPOTrHO3YBaHHS.

[TignpuemcTBO Mae 45 AUCTPUO IOTOPIB, Ta B1IOMI NOTPEOU NOMUTY 3 Oe-
pe3nst 2019 poky no rpyaens 2019 poky y HeauibHOMY po3pisi. st KoxkHOTO
aucTpuO’r0Topa MoOYyJ0BaHO KUIbKa MPOrHO3HUX MOJENEN Ta 0OpaHa Kpala 3a
KpUTEpIeEM HaMEHIIO1 NOXUOKHU. Po3risaatoThCs uie MOJENI, y IKUX CEepeIHs
a0coJII0THA MTOXMOKa MPOorHo3y MeHIe 3a 20%.

3a MpoBeIEHUM aHaI30M OyJi0 MOOY/0BAaHO MOJIEN, a TaKOX 3HAYCHHS
MIPOTHO3Y, Ta CEpeHboi adbconmoTHOI moxubku nporHo3y (M.A.P.E.). Ha puc. 2.
HaBeJeHO rpadik MOJIHOMIAIBHOIO TPEHYy MPOTHO3YBAHHS MONUTY MJHC-
Tpub totopa 001, piBHSIHHS SIKOTO Ma€ BUTJISI:

y = —2,38x% + 104,23x + 160,55;

R? = 0,83, M.A.P.E. = 13,46% , nporuosHe 3uaueuus Y = 31,4 (')

2000,00
y =-2,38x? + 104,23x + 160,55
2:
1500,00 R R=083
1000,00
500,00 ‘fV
0,00 T 1T T T TrT17 17T T 17T 177117171117 17 1117 171717 17 17 1T 17 17" 1717 1T 1T"T17T T T 17
1 3 5 7 9 1113 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43

Puc. 2. T'padix moniHOMiansHOT1 JiHIT TpeHTy nmonuty nuctpu6d rotopa 001
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Ha puc. 3 naBeneHo rpadik moiaiHOMIaabHOI TPEHIOBOT JiHIT TPOTHO3Y-
BaHHS MONuUTy nuctpu6’rotopa 002, piBHSIHHS SKOi Ma€ BUTIISI:

y = —5,08x? + 230,14x + 379,82;
R?* = 0,75; M.A.P.E. = 17,04 %, nporHo3He 3HaUYeHHs Y'= 449,12 (I'n)

5000,00
vy = -5,08x% + 230,14x + 379,82

4000,00 R?=0,75 A

3000,00 K

2000,00

1000,00 -

0,00 1T T T T T T T T T T T T

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43

Puc. 3. I'padix mporuno3zy nonuty auctpubd’roropa 002

Ha puc. 4 naBeneHno rpadik moyiHOMIaNnbHOI TPEHIOBOI JiHIT MTPOTHO3Y-
BaHHS MONUTY IUCTpuO roTopa 039, piBHSHHS KO Ma€ BUTJIS;
y = —2,97x? + 150,61x + 447,85;
R?* = 0,84, M.A.P.E. = 9,86%, MIporHo3He 3HaYEHHS Y'=121 1,05(I"m)

3000,00

2500,00

2000,00

1500,00

y =-2,97x% + 150,61x + 447,85
R?=0,84

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43

Puc. 4. I'padix nporrozy nonuty auctpu6d’roropa 039

Ha puc. 5 naBegeno rpadik JiHIMHOTO TpeHIY AJS MPOTHO3YBAHHS I10-

nuty AucTpu6’roropa 008, piBHSHHS SKOTO Ma€ BUTIIS!
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y = 575x + 173,28;
R?* = 0,77; M.A.P.E. = 14,50%, nporsosse 3HaueHHs Y *= 423,03 (I'n)

450,00
400,00
350,00
300,00
250,00
200,00
150,00
100,00

50,00

00 +—+——F—F—F 7T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44

Puc. 5. I'padix mpornozy nonuty auctpu6d’rotopa 008

Ha puc. 6 306paxeno rpadik JorapuMiqHO1 JiHii TPEHTY ISl IPOTHO3Y-
BaHHS MONUTY AUCTpuO toTopa 034, piBHSIHHS SKOi Ma€ BUTJISI:
y = 230,53Iin(x) + 2,98;
R? = 0,93; M.A.P.E. = 18,37%; nporxosHe 3uaucHHst Y = 1043,7(I'n)

1000,00
900,00
800,00
700,00
600,00
500,00
400,00 - y =230,53In(x) + 2,98
300,00 R®=0,93
200,00 -
100,00
0,00
5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43

Puc. 6. I'padix mporHo3y monurty nuctpud rotopa 034

Ha puc. 7 300paxkeHo rpadik eKCIOHESHI[IITHO 3TIa/PKEHOT0 PsITy BiJBaH-
TaxxeHb qucTpu6d’rotopy Ne 007, 3 koedimieHTOM 3raaKxyBanHs 0,7; TPOTHO3HE

3HadeHHs nopiBHIOE 1256 T'n, a M.A.P.E. ckmanae 13,28 %:
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W
2500,00 __EKcnoHeHLiNHe 3rnaa)KyBaHHA

2000,00
== DaKTUYeCcK1Mn
1500,00
1000,00 == 1porHos
500,00 -
000 —-—-m———v—r——"+—"+"—"""""""""—"—"F"""——————

1 35 7 911131517192123252729313335373941143
TouKa AaHHbIX

Puc. 7. I'padix mporuno3zy nonurty auctpu6d’rotopa 007

Ha puc. 8 300pakeHo rpadik eKCIIOHESHITIHHO 3TIaPKEHOT0 PSTy BiBaH-

TaxeHb TucTpu6 1oTopy Ne 007, 3 koeditieHToM 3raamkyBanss 0,6; MporHo3He

sHaueHHs gopiBHIoe 1208 ['m, a M.A.P.E. ckmanae 17,54 %:

7500.00 EKCNOHEHUiWHe 3rnaaXXyBaHHA

2000,00

=@=DaKTNYECKNI

== [1porHo3

0,00 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr0r rirvr 7117 1 1 1 1T 7177171

1 3 5 7 91113151719212325272931333537394143

TouKa AaHHbIX

Puc. 8. I'padix nporuosy nonuty auctpu6d’rotopa 019

AHaJIOTIYHO OYyJI0O OTPMMAHO MPOTHO3HI 3HAYEHHS TMOMUTY IHIIUX JHC-

TpuO’10TOPIB miAnpuemMcTBa. Ha 0cHOBI TpeHm0BUX Mojeneil 0yiio moOynoBaHO

MPOTHO3HI JaHi JyIs HacTynmHux auctpud’toropis: 001-006, 09-017, 020, 022-
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027, 030, 037-045. ns nuctpubd’roropis 007-008, 018-019, 028-029, 031-036

Oynu o0y 10BaH1 MOJAEII €KCIIOHSHOIIMHOTO 3TJ1a[KyBaHHS.

3 MeToro onTUMi3allii poOoTH IUCTPUOYTUBHOI MEPEX1 MiANPHUEMCTBA OY-
JI0 BU3HAYEHO ONTUMAJIbHUN TUTAH MEPEeBE3€Hb MOTOBOI MPOAYKIIT Bij 3aBOJIIB
1o nuctpu6’roTopiB Ha 2020 pik 3a JOTOMOTOI0 TPAHCIIOPTHOT 3a1a4i JIIHIHHOTO
MporpamMyBaHHs. 3amacy MOCTAa4albHUKIB (3aBOJIIB) BM3HAYAIOTHCS HA OCHOBI
miany BupoOHunTBa Ha 2020 pik. ITonuT crioxkuBadiB (AucTpuO’ FOTOPiB) BU3HA-
YEHO Ha OCHOBI NOOY0OBaHUX MTPOTHO3HUX MOJIETIEH.

[TocTaHOBKa TPAHCIIOPTHOI 3ajadi MOJSATAE Y BU3HAYEHHI ONTUMAIBLHOTO
IJIaHy MEePEeBE3€Hb JIEIKOr0 OJHOPIAHOIO BAaHTAXy M 3 MYHKTIB BIAIPAaBICHHS
Al, A2, .... Am B nyHkTu npusHadeHHs Bl, B2, ..., Bn. B skocti kpurepiro or-
TUMaJILHOCT1 O€peThCsl MiHIMaJIbHA BapTICTh MIEPEBE3EHb BAHTAKY.

[To3naynmo vepes ¢;; Tapuu NepeBe3eHHs OUHMULI BAHTaXy 3 {-I0 MyH-
KTy BIANPABIICHHA B j-i MYHKT MPU3HAYEHHS, YE€pPE3 @; — 3allaci BaHTAXY B -My
IyHKTI BiANPaBJIEHHs, Yepe3 b; — moTpedu y BaHTaxi B j-My IyHKTI NPU3Ha-
YEHHS, @ YePE3 X;j — KUIbKICTh OJIMHUIIb BAHTAXKY, IO NEPEBO3UTHCA 3 [-TO ITyH-

KTy BIATPABJICHHS B j-W MYHKT MpU3HAUYeHHA. Tol MaTeMaTH4YHa MOCTAaHOBKA

3aja4i Ha0yBa€ BUTIISY:

3a YMOB

xij =0, [=1m,j=1n.
OCKUJIbKH 3MiHHI X;; 33/10BOJIbHAIOTH CUCTEMY JIIHIMHUX PIBHAHB 1 YMOBY

HEB1/1’€MHOCTI, TO 3a0€3MEUYIOThCS J10CTaBKa HEOOXI1HOI KiJTbKOCTI BAaHTAXy B
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KOKEH 3 MYHKTIB NMPU3HAYCHHs, BUBE3CHHS HASBHOTO BaHTAXYy 3 YCiX IMYHKTIB
BIZIMPABJICHHS, a TAKOK BUKJIIOYAIOTHCS 3BOPOTHI MIEPEBE3CHHSI.
JlocTaTHBOIO 1 HEOOX1AHOI0 YMOBOIO ISl BUPILICHHS TPAHCTIOPTHOI 3a1a4i

€ PIBHICTb CyMapHHUX 3aIlaciB MyHKTIB BIAMPaBICHHs 1 CyMapHUX MOTpeO MyHK-

n
J=1

TiB MIPU3HAYCHHS, a CaMe:

b;.
O1xe HeoOX1JHO BU3HAYUTH ONTUMAJILHUN 32 KPUTEpIEM MiHIMizallii 3a-
TaJlbHUX TPAHCIIOPTHUX BUTpaT IUJIaH IOCTAYaHHS MPOAYKIII BiJ 3aBOJIB-
BUPOOHUKIB, 10 HAJIEKaTh MIANPUEMCTBY, 10 AUCTpuO’totopiB. IlepeBipumo
HEOOX1JTHY 1 TOCTATHIO YMOBY PO3B'S3aHHs 3a]1ayi:
Ya = 13788 + 14465 + 9632 = 37885

>b =314 + 2799 + ... + 337,3 38102,16

Sk BUIHO, cymMapHa noTpeda BaHTaXXy B IIYHKTaX MPU3HAYEHHS OUIbIIA 32
3aracu BaHTaXy Ha 3aBOJAX, OTXKE, MOJENb BUXIJHOI TPaHCHOPTHOI 3a1ayl €
BIJIKDUTOIO, TOMY OyJO BBEIAEHO I0AATKOBOrO ((PIKTUBHOr0) MOCTavyaJbHUKA
UA4", Tapudu nepeBe3eHHs OAMHALI BAHTAXY Bij (GiKTHBHOrO MOCTAaYaIbHUKA
yCIM JUCTPUO FOTOpaM JOPIBHIOIOTH HYJ0. OCKUIBKH TPAaHCIIOPTHA 3a/Ja4a BiKe
TIPUBEICHA JI0 3aKPUTOT Yi—q @; = 2321 b; = 38102,16 , T0 MaTeMaTH4Ha MO-
JIeJTb 3a/1a4l MaTUMe BUTJISL

X11 + X12 + -+ X145 = 13788,
le + x22 + -+ x245 = 144‘65,
X31 + X32 + -+ x345 = 9632,
X41 + X42 + -+ Xg45 = 217,16

ExoHOMIYHUIT 3MICT 3aIMCaHUX OOMEKEHb IOJIATAE B TOMY, 1110 YCS BU-
pobJyieHa Ha 3aBojaxX MPOAYKIlSI Ma€ BHUBO3UTUCS J0 3aMOBHHKIB TOBHICTIO.
AHaJIor1yH1 00MexeHHs OyJI0 CKJIaJeHO BIJIHOCHO 3aMOBHMKIB: MIPOAYKIIis, 10

HAAXOIUTH 0 CIIOKHBa4da, MAa€ IMOBHICTIO 3aJ0BOJILHSITH HOTO MOIIUT:
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X11 + X21 + X31 = 31,4‘,
X12 + X329 + Xy3 = 44‘9,1,

X145 + X245 + X345 = 337.3.

Jlns po3paxyHKy ITIHM TIEPEBE3CHHsI HAIOIB, CIOYaTKy OYyJ0 BHUKOHAHO
MIPOMDXKHI PO3paxXyHKH TaKl SIK:

Bara 1 I'nm mpoaykiii;

Bara IiJiJIOHIB;

MICTKICTB aBTO O€3 MIJII0HIB;

cepellHs MICTKICTb aBTO;

BIJICTaHb MDXK JTUCTPHO IOTOpaMH Ta 3aBOJaMHU;

BapTICTh | KM NUIAXY;

BapTicTh | ['J1 32 MOBHOTO MIJISAX BiJl 3aBOAY /10 TOUKHU CKJIAJY.

MIiCTKICTh aJIKOTOJII0 HAIoOiB BIJIUBA€ HA Bary, OCKUIBKA YUM OUIbIINN
BIJICOTOK aJIKOTOJII0O B HAIoi TUM BiH Baxuuil (y Tabn. 1 HaBenmeHo Bary 1 i

CIIUPTHOI MPOYKIIIT).

Tabnuys 1
CepenHs Bara ajqkoTroJIbHOI MTPOTYKITIT
MIicCTKICTh alKOroJo, % Bara, kr
0,5 1,006
2 1,018
3 1,026
4 1,034
4,5 1,038
5 1,041
55 1,045
6 1,049
6,5 1,053
7 1,056
7,5 1,06
8 1,063
Cepenns Bara 1 J1 mpoyKItii 1,04075
Cepenns Bara 1 I'JI nmpoaykuii 104,075
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CepenHs BaHTa)KOMICTKICTh aBTOMOOLUTIB, SIKI MIJIPUEMCTBO BUKOPHUCTO-

BYE JIJIsl TIEPEBE3EHHS BAaHTAXY, CTAHOBUTH 21 TOHY. Y MalllMHI MPOIYKIIisl PO3-

MiIlleHa Ha CIeMiaibHUX TajeTax Baroiw y 20 Kr; MiCTKICTh MalluHA — 26 IIT,

TOJI1 3arajbHa Bara HiJoHIB ckiaaae 520 kr. Y cepeHbOMY Bara BaHTaxy aB-

TomobOum0 — 176,92 T'n. mpoaykuii. Ha ocHOBI 1boro Oyso BU3HA4Y€HO TapHd

nepeBe3eHb 1 km= 19,28 rpH. BapricTh nepeBe3eHp 3aleXuTh TaKOX Bl Bijc-

TaHl Mk JUCTPUO IOTOPOM Ta 3aBOJIOM, 3 YPaxXyBaHHSAM I[bOTO OyJIO BU3HAYEHO

BapTiCTh nepeBe3eHHs 1 ['11 Big 3aBoy 10 AucTpuO ' t0TOpiB (Tad. 2).

Tabnuys 2

Bapricts nepeBe3ennst 1 ['n1 Big 3aBoay 40 1UCTpUO IOTOPIB

g,g}gf;;:w 3aBon Bincranb, kM [ina moi3aku, rpH Lina 1 ', rpH
1 2 3 4 5

001 UAO01 560 10796,8 61,03
002 UA02 120 2313,6 13,08
003 UA02 163 3142,64 17,76
004 UAO01 693 13361,04 75,52
005 UA02 499 9620,72 54,38
005 UAO1 163 3142,64 17,76
006 UAO03 341 6574,48 37,16
006 UAO2 237 4569,36 25,83
007 UAO01 163 3142,64 17,76
008 UA02 120 2313,6 13,08
009 UAO1 428 8251,84 46,64
009 UAO2 163 3142,64 17,76
010 UAO01 560 10796,8 61,03
010 UA02 237 4569,36 25,83
011 UAO2 317 6111,76 34,55
012 UAQ2 765 14749,2 83,37
013 UAO03 120 2313,6 13,08
013 UAO1 636 12262,08 69,31
014 UAO3 120 2313,6 13,08
014 UAO01 636 12262,08 69,31
015 UAO01 641 12358,48 69,85
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IIpooosocenns mabn. 2

1 2 3 4 5
015 UAO02 317 6111,76 34,55
016 UAO02 120 23136 13,08
017 UAO02 120 23136 13,08
018 UAOL 303 5841,84 33,02
019 UAO3 526 10141,28 57,32
020 UAOL 784 15115,52 85,44
021 UAOL 630 12146,4 68,66
021 UAO3 152 2930,56 16,56
022 UAO02 120 2313,6 13,08
023 UAOL 163 3142,64 17,76
023 UAO02 499 9620,72 54,38
024 UAO02 499 9620,72 54,38
024 UAOL 163 3142,64 17,76
025 UAOL 327 6304,56 35,64
026 UAO02 1118 21555,04 121,84
027 UAO3 120 2313,6 13,08
028 UAO3 196 3778,88 21,36
029 UAOL 163 3142,64 17,76
029 UAO3 499 9620,72 54,38
030 UAOL 163 3142,64 17,76
030 UAO3 152 2930,56 16,56
031 UAOL 163 3142,64 17,76
031 UAO02 499 9620,72 54,38
032 UAO1 303 5841,84 33,02
033 UAO3 499 9620,72 54,38
034 UAO3 336 6478,08 36,62
034 UAOL 319 6150,32 34,76
035 UAO3 320 6169,6 34,87
036 UAO02 334 6439,52 36,40
037 UAOL 163 3142,64 17,76
038 UAO02 441 8502,48 48,06
039 UAO3 617 11895,76 67,24
039 UAOL 560 10796,8 61,03
040 UAO02 897 17294,16 97,75

268




CUCTEMHBIN AHAJIU3
B I[IPOEKTUPOBAHNU U VIIPABJIEHUU

3akinuenus mabin. 2

1 2 3 4 5
040 UAO1 563 10854,64 61,35
041 UAO02 163 3142,64 17,76
042 UAQO3 89 1715,92 9,70
043 UAO1 431 8309,68 46,97
044 UAQ2 120 2313,6 13,08
045 UAO1 564 10873,92 61,46

3aranbHl BUTpaTH, OB’ s13aH1 3 BUPOOHULITBOM 1 TPAHCHOPTYBAaHHSAM IIPO-
JYKIIii, CKJIAaJalThcs K JT0OYTOK OOCATY IEepeBe3€HOi MPOIYKIii Ta MUTOMOL
BapTOCTI NMEPEBE3EHb 3a BIANOBIIHUM MAapUIPYTOM 1 32 YMOBOIO 3aJadi MaroTh
OyTH MIHIMaTbHUMU (JI€SIK1 TUCTPUO FOTOPU B3araji HE BIJIBAHTAXKYIOTh IIPOJY-
KIIIF0 3 OKPEMUX 3aBOJIB, OTXKE BIJMOBIIHI KOe(IIIEHTH B IIbOBIN PyHKIIIT OY-
IyTh IOPIBHIOBATH HYJIIO):

Z =610x;; + 0x35+ 755x;3+ ... + 13,1xy, +17,8-x95 + -+
+ 0-x345 - min.

VY TpaHCHOpTHIM 3amadi € J0JaTKOBI OOMEKEHHS, OCKUIBKU JICSKI JHC-
TpUO IOTOPU B3arajii He BIABAaHTAXYIOTh MPOAYKIIIIO 3 OKPEMHUX 3aBOJIIB, BUTPA-
T (Y TPUBHSX) Ha niepeBe3eHHs oxHoro [ mpoaykiii mogano Ha puc. 10.

JIist 3py4HOCTI yc1 OOMEKEHHSI TaKOX MOJIaHO Y BUIJISIAI Marpul, ¢par-

MEHT SIKOi HaBeJIeHO Ha puc. 9.

[TpomyckHi

MOKJIUBOCTI 001 002 003 004 005 006
UAO1 38102,2 0,0 0,0 38102,2 | 38102,2 0,0
UAO2 0,0 38102,2 | 38102,2 0,0 38102,2 | 38102,2
UAO03 0,0 0,0 0,0 0,0 0,0 38102,2
UA04* 38102,2 38102,2 | 38102,2 | 38102,2 | 38102,2 | 38102,2

Puc. 9. ®parmenT matpuiil 0OMEKEHb

[Tomyk onTuMaabHOTO TUJIAHY TIEpEeBE3€Hb MPOAYKIli BiJl 3aBOJIIB-

BUPOOHMKIB J0 AUCTPUO FOTOPIB OYJI0 3MIMCHEHO 3a JOTIOMOTOI0 IHCTPYMEHTY

“ITomyk pimenus” Excel. Pe3ynbraTn HaBeneHo Ha puc. 11.
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[TyHKT BigmpaBieHHS 001 002 | 003 | 004 005 006 007 008
UAO1 61,0 755 | 17,8 17,8
UAOQ2 13,1 | 17,8 544 | 258 13,1
UAO03 37,2
[Torpebu 31,4 449,1 | 246,7 | 319,4 | 1810,9 | 625,8 | 1255,9 | 432,0
[TyHkT BiampaBiieHHS 009 010 011 012 013 014 015 016
UAO1 46,6 | 61,0 69,3 69,3 69,9
UA02 17,8 | 258 | 345 | 834 345 | 131
UAO3 13,1 13,1
[Motpebu 1565,7 | 279,9 | 465,6 | 931,1 | 4193,5 | 1239,8 | 1814,0 | 268,8
[TynxT BignpaBnenus | 017 018 019 020 021 022 023 024
UAO1 33,0 854 | 68,7 17,8 17,8
UA02 13,1 13,1 54,4 54,4
UAO3 57,3 16,6
[Motpebu 82,1 | 577,6 | 1207,7 | 1351,0 | 0,0 | 471,3 | 1407,7 | 1570,0
[Tynkr Bignpasnenns | 025 026 027 | 028 029 030 031 032
UAO1 35,6 17,8 17,8 17,8 | 33,0
UA02 121,8 54,4
UAO3 13,1 | 214 | 544 16,6
[Torpebu 603,8 | 1023,1 | 125,4 | 165,9 | 2323,2 | 3088,8 | 2602,3 | 177,4
[TyHKT BiATpaBICHHS 033 034 035 036 037 038 039 040
UAO1 34,8 17,8 61,0 61,4
UAQ2 36,4 48,1 97,8
UAO03 54,4 36,6 34,9 67,2
[Torpebu 0,0 | 1043,8 | 272,7 | 663,9 | 288,7 | 488,5 | 1211,1 | 477,0
[Tynkr Bignpasnennss | 041 | 042 | 043 | 044 | 045 3amacu
UAO1 47,0 61,5 13788
UA02 17,8 13,1 14465
UAO3 9,7 9632
[MTotpedu 226,4 | 39,8 | 233,8 | 112,6 | 337,3 Pazom 38102,16
37885

Puc. 10. Tpauncnioptai Tapudu, 3anacu Ta notpedu
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[Tnan nepeBe3eHb 001 | 002 | 003 | 004 005 006 007 008 009
UAO1 31,4 | 0,0 0,0 [3194| 0,0 0,0 [12559| 0,0 0,0
UAOQ2 0,0 |449,1|246,7| 0,0 [1810,9|6258| 0,0 |432,0|1565,7
UAO3 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
UAO04* 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

JlocTaBiieHO 31,4 | 449,1 | 246,7 | 319,4 | 1810,9 | 625,8 | 1255,9 | 432,0 | 1565,7
[Torut 31,4 | 449,1 | 246,7 | 319,4 | 1810,9 | 625,8 | 1255,9 | 432,0 | 1565,7

[Tnan nepeBe3eHb 010 | 011 | 012 013 014 015 016 | 017 | 018
UAO1 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 |577,6
UAQ2 279,9 | 465,6 | 931,1| 0,0 0,0 |1814,0/268,8 | 82,1 | 0,0
UAO03 0,0 0,0 0,0 |4193,5/1239,8| 0,0 0,0 0,0 0,0
UA04* 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

JocTaBiieHo 279,9 | 465,6 | 931,1 |4193,5|1239,8|1814,0| 268,8 | 82,1 | 577,6
[Torut 279,9 | 465,6 | 931,1 |4193,5|1239,8|1814,0| 268,8 | 82,1 | 577,6

[Tnan nepesesensr | 019 020 | 021 | 022 | 023 024 | 025 | 026 | 027
UAO1 0,0 |1133,8| 0,0 0,0 |1407,7| 00 |6038| 0,0 0,0
UAQ2 0,0 0,0 0,0 |471,3| 00 |1570,0f 0,0 |1023,1| 0,0
UAO03 1207,7| 0,0 0,0 0,0 0,0 0,0 0,0 0,0 |125/4
UA04* 00 |217,2| 0,0 0,0 0,0 0,0 0,0 0,0 0,0

JlocTaBiieHO 1207,7|1351,0| 0,0 |471,3|1407,7|1570,0| 603,8 | 1023,1| 125,4
[Torut 1207,7|1351,0| 0,0 |471,3 |1407,7|1570,0|603,8 |1023,1 | 125,4

[Tnan nepese3ens | 028 | 029 030 031 | 032 | 033 | 034 | 035 | 036
UAO1 0,0 |2323,2| 701,6 (21415 177,4| 0,0 |1043,8| 0,0 0,0
UA02 0,0 0,0 0,0 | 460,7 | 0,0 0,0 0,0 0,0 |663,9
UAO03 1659 | 0,0 |2387,2| 0,0 0,0 0,0 0,0 |272,7| 0,0
UAO04* 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

JloctaBieHo 165,9 |2323,2 (3088,8 | 2602,3 | 177,4 | 0,0 |1043,8|272,7 | 663,9
[Momut 165,9 | 2323,2 (3088,8 | 2602,3 | 177,4 | 0,0 |1043,8|272,7 | 663,9

[1nan nepeBe3eHb 037 038 039 040 | 041 | 042 | 043 | 044 | 045
UAO1 288,7 | 0,0 |12111| 0,0 0,0 0,0 |2338| 00 |337,3
UA02 0,0 |4885| 00 (4770|2264 | 0,0 0,0 | 1126 | 0,0
UAO3 0,0 0,0 0,0 0,0 00 | 398 | 00 0,0 0,0
UAO04* 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

JloctaBieHo 288,7 | 488,5 |1211,1| 477,0 | 226,4 | 39,8 | 233,8 | 112,6 | 337,3
[Torut 288,7 | 488,5 |1211,1| 477,0 | 226,4 | 39,8 | 233,8 | 112,6 | 337,3
Puc. 11. OnTumainbHa KUTbKICTh BaHTAXY JJIs IEPEBE3CHHS
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[linpoBa ¢yukmis ckiuanga 1317932 rpH. — MiHIMaNbHa BapTICTh MepeBe-
3€Hb MPOJYKIII BiJ 3aBOAIB A0 AUCTPHO OTOpiB. OTpuMaHUN PO3B’S30K A€
MO>KJTUBICT MIANPUEMCTBY 3HANUTH ONTHMAJIBHUM MJIaH MEpeBe3eHb Ta MIHIMI-
3yBaTH BUTPATH Ha IMEPEBE3CHHS MPOAYKIIi BiJl 3aBOJIB-BUPOOHHUKIB JIO IHUC-
TpuO 10TOPIB, 33J0BOJIbHAIOUM 1X MOnuT. Lle miaBuIIye epeKTUBHICTD TUCTPH-

OyTHUBHOI Mepe:Xi IMiIMPUEMCTBA.
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AHHOTAITIU

CBEJAEHUSA Ob ABTOPAX U AHHOTAILIMAN

I'VIABA 1
METOAbI U MOJAEJIU CUCTEMHOI'O AHAJIN3A
B COIUAJIIBHO-9KOHOMMYECKHUX CUCTEMAX

1.1. JocaigxeHHst ABOOAP’ EPHUX ONIiOHIB OpHureiina-Yaenoexa

3 6al"aT0(l)aKTOpH0]0 BOJIATWJIBHICTIO

0. e. H., npo¢. Bypmusax 1. B.
K. ¢h.-m. H., 0ooy. Manuyovxa I'. I1.

JIBH3 [Ipuxapnamcovkuti HayionanvHuil yHieepcumem im. B. Cmeganuxka

The methods of the theory of spectral analysis and singular and regular theory of perturbations for
boundary value problems for partial differential equations are used in this work. Using the Sturm-Liouville theo-
ry of finding solutions to their eigenfunctions and their eigenvalues, as well as Fredholm's alternatives, a general
theory of estimating derivatives of options generated by diffusion processes is developed, where diffusion de-
pends on two groups of variables. An algorithm for calculation of the approximate price is given. The accuracy
of the estimates is established. The theory developed is applied to the Ornstein-Ulenbeek diffusion operator,
which is expanded in terms of its eigenfunctions and eigenvalues. Since the volatility of this process depends on
the I-measurable group of fast-changing factors and the n-dimensional group of slowly changing factors, for
practical application, it is necessary to solve 2l Poisson equations. These equations are the same type, which is
convenient when used.

B craTTi BUKOPUCTAaHO METOAM CIEKTPAIBHOI TEOpii Ta TEOpil CHHTYISPHUX 1 PErylsapHUX 30ypeHb,
3HaNICHO HAOJMKEHY IiHY ABOOapepHUX omilioHiB OpHITeiiHa-YaenOeka 3 6arato(akTopHO0O BOJATHIBHICTIO,
SIK PO3BMHEHHS 3a BJIACHUMHU (YHKIISIMH BHKOPUCTOBYIOUHM iH(iHiTEe3MMaNbHI renepatopu (l+n+1)-BumipHoi
mudysii. BctaHOBIEHO TeopeMy OMIHKH TOYHOCTI HAONIKECHHS IiH OMIOHIB. 3HAHIEeHO SBHI (GOpMyIH Ui
3HAXOIKCHHA BapTOCTi }IepI/IBaTI/IBiB Ha OCHOBi PO3BUHCHHA 3a BJIaCHUMU (byHKL[iS[MI/I Ta BJIACHUMU 3HAYCHHAMU
CaMOCIIPSHKEHUX ONEepaTopiB 3 BUKOPUCTAHHIM KPalOBUX 3a/1a4 JJIsl CHHTYJIIPHUX 1 pETyJIsIpHUX 30ypeHb.

B craThe mcnoab30BaHbI MECTOAbBI CHeKT‘paJ‘ILHOﬁ TCOPUU U TEOPUU CUHIYISAPHBIX U PCTYJSIPHBIX BO3-
MYLICHHUH, HaliJleHO PUOIMKEHHYIO LIeHy ABoOapepHuX oniuoHoB OpHIuTelHa-Y1eHOeka ¢ MHOro(paKkTOpHOit
BOJIATHJIBHOCTBIO, KaK Pa3l0)KeHUS 0 COOCTBEHHBIM (DYHKIMSAM HCHOIB3Ys HHOHUHUTE3NMAIEHOTO TeHEPATOPhI
(I+n+1)-usmepumoii auddysun. YCTaHOBICHO TEOPEMY OLECHKH TOYHOCTH NPUONMIKEHHS LEH OILHOHOB.
HaﬁﬂeHO SIBHBIC Q)OpMy.]'[BI JJI HaAXOXKACHUSA CTOUMOCTHU JICPUBATUBOB HAa OCHOBE PA3JIOKCHUA 110 COGCTBGHHLIM
(I)YHKLII/IHM n CO6CTBCHHBIMI/I 3HAYCHUAMU CaMOCHPSHKEHUX OIIEPATOPOB € MCIIOJIB30BAHUEM KPACBBIX 3aja4 IJIsd

CUHTYJISIPHBIX U PETYJISIPHBIX BO3MYIIEHHH.
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1.2. Model basis of information and analytical security system of corporate
business structures

Klebanova T.S., Doctor of Science in Economics, professor
Guryanova L.S., Doctor of Science in Economics, professor
Simon Kuznets Kharkiv National University of Economics
Bogachkova L.Yu., Doctor of Science in Economics, professor
Volgograd State University (Russian Federation)

Gvozdytskyi V.S., phd

Simon Kuznets Kharkiv National University of Economics
Trunova T.N., phd

AB InBev Efes

The paper is devoted to the development of a model basis for information and analytical security sys-
tems of corporate business structures. Models of estimation of the threat of forming of financial crises at differ-
ent levels of corporate structures have been developed. Models of the forecast of financial condition of compa-
nies have been built. Using the developed simulation model, a set of optimal strategic alternatives has been
formed.

PoboTa mpucBsueHa MUTAaHHIO PO3POOKH MOAETBHOTO 0a3ucy iHPOPMAIiHHO-aHANITHIHUX CUCTEM 0e3-
MIEKU KOPIIOpPaTHBHUX Oi3HeC-CTPYKTYp. Po3pobieno Mopeni omiHku 3arpo3u GopMyBaHHS (iHAHCOBHUX KPH3 Ha
PI3HMX PIBHSIX KOPIOPATHBHUX CTPYKTYp. [1oOynoBaHo Mojeni nMporHo3yBaHHs (hiHAHCOBOTO CTaHY KOMIaHIi.
3a nomoMoror po3pobieHoi iMiTamiifHoI Moxen chopMOBaHO HaOip ONTHMANBHUX CTPATETIYHUX ANbTCPHATHB
(hiHaHCOBOI AISTEHOCTI KOMITaHii.

Pabora mocBsieHa BompocaM pa3pabOTKH MOJEIbHOro Oasuca MH(POPMAIMOHHO-aHATUTHYCCKUX CH-
cTeM 0e30MacHOCTH KOPIOPATUBHBIX OM3HEC-CTPYKTYp. Pa3paboTaHel MOAEIH OIEHKH Yrpo3sl (hOPMHUPOBAHUSA
(hMHAHCOBBIX KPHU3HMCOB Ha Pa3HBIX YPOBHIX KOPHIOPATUBHBIX CTPYKTYp. [locTpOeHBI MOAEIH MPOTHO3UPOBAHHUS
(hMHAHCOBOTO COCTOSIHUS KoMmaHuid. C MOMOIIBI0 pa3pab0TaHHONH UMHUTAIIHOHHON MOeaH chOpMUPOBAH HAOOD

ONTUMAJIBHBIX CTPATCTUYCCKUX AJIbTCPHATHUB (I)I/IHaHCOBOfI JACATCIIBHOCTh KOMITIAHUH.

1.3. AHanu3 TeHJeHUMIi Pa3sBUTHA M Pe3yJbTATHBHOCTH MOJJEPKKH MAJIOr0 M

cpeaHero npeanpuHuMarebcTa B P® (Ha npumepe Bosrorpaackoii odjacrn)

0. 3. H., npo¢h. bBozaukoea JI. IO.
K. 3. H., Oou. Ycaueea H. IO.
cm. cney. Ycaues A. A.

Boneoepaockuii cocyoapemeennwiii ynusepcumem (PD)

Development of small and medium-sized entrepreneurship (SME) plays an important role in ensuring
sustainable socio-economic development of territories. The programs developed and implemented by modern
Russian economy include the State strategy, the national project, federal, regional and municipal SME develop-
ment programs, which are sufficiently funded. However, today there are no unified criteria, indicators and meth-
ods for evaluating the effectiveness of these programs. This research is the authors' contribution to the study of
this problem, and it is aimed at analyzing the dynamics of volume and sectoral structure of SME turnover in the
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Volgograd region with a view to this dynamics' compliance with the target indicators prescribed by Strategy for
SME development in the Russian Federation until 2030.

Po3Burok mazoro i cepennboro mianpuemuunrsa (MCII) rpae BaxinuBy poiib B 3a0€3MEUYECHHI CTAIOTO
COMiaTbHO-€KOHOMIYHOTO PO3BHUTKY TEPHUTOPIii. ¥ CyJacHii poCiHChKill eKOHOMIII PO3po0IIeHi Ta peai3yroThCs:
Jiep)KaBHA CTpaTeris, HallOHANBHUH IMPOEKT, (elepalbHi, perioHalbHI 1 MYHIIMNAIbHI MPOTPaMH PO3BUTKY
MCII, Ha 3aiificHEeHHS SKUX BHIUIATHCS 3HauHI KomTH. OfHaK B J@aHWH Yac BiJCYTHI yHIBepcallbHI KpUTepii,
MTOKAa3HHUKH 1 METOIMKH OLiHKK e(peKTUBHOCTI nuX mporpaM. Jlana poOoTa MPUCBAYCHA aHANI3Y TEHACHIIH po3-
BHTKY MAJIOTO i CepeqHBOTO IiIpUEMHHUITBA B Bonrorpaacekoi o6macTi Ha mpeaMeT iX BiAMIOBIXHOCTI MM,
BcraHoBieHuM B Ctparerii po3sutky MCII B Pociiicekiit ®@eneparnii mo 2030 poky, 1o J03BOJSE OLIHUTH pe-
3yNbTAaTHBHICTh 3aX0/iB AP KaBHOI MIATPIUMKH TAHOTO CEKTOPa eKOHOMIKH.

PasButre mamoro u cpemnero npeanpuHuMarenbcTBa (MCII) urpaer BaxkHylo poib B 0OeclCUCHUU
YCTOHYMBOI'O COLMAIbHO-DKOHOMHYECKOIO PA3BUTUS TEPPUTOPHUN. B COBPEMEHHON pPOCCHMCKOM 3KOHOMUKE
pa3paboTaHbl ¥ peaTu3yloTcs: TOCYAapCTBEHHAs CTPATET s, HAIIMOHAIBHBIN MPOEKT, (enepaabHble, pernoHalb-
HBIE ¥ MyHHIUNAIbHBIE porpaMMsbl pa3Butusa MCII, Ha OCYIIECTBICHHE KOTOPBIX BBLACIATCS 3HAYUTEIIBHbIC
cpeactBa. OHAKO B HACTOSILEE BPEMsl OTCYTCTBYIOT YHHUBEPCAIbHBIE KPUTEPHH, TOKA3aTENId U METOIUKH OLICH-
K1 3QPEeKTUBHOCTH 3TUX mporpamm. [laHHas paboTa MOCBAIIEHA aHAIN3Y TCHICHIUH Pa3BUTHS MAJOTO M CpeJi-
HETro NMpeANpUHUMATENbCTBA B Bonrorpaackoit o61acTi Ha MPeAMET UX COOTBETCTBHS LIENISIM, YCTAHOBIICHHBIM B
Crpareruu paszsutus MCII B Poccuiickoii @enepanuu 10 2030 roga, 9TO MO3BOJSET OLEHHUTH PE3yIbTaTHB-

HOCTb MCP FOCy[[apCTBeHHOﬁ TMOAACPIKKU JAHHOI'O0 CEKTOPAa SKOHOMUKHU.

1.4. O eauHoli BajdTe COBPEeMEHHOr0 WHG(OPMAIHMOHHOIO O00lleCTBA B

rJ100aJbHOI IKOHOMHUKE

K. m. H., 0oy. bozomonos A. U.
K. m. H., 0oy. Hegexncun B. I1.
maz. lllapma E. P.

Qunancoswiii ynusepcumem npu llpasumenvcmee PO
It is proposed to consider the possibility of using time units as one of the world currencies based on the
assessment of the efficiency (labor productivity) of national economies of purchasing power parity (PPP). The
dynamics of purchasing power parity (PPP) is represented as a time series, the source of which is random influ-
ences and changes in the tone of public opinion. It is proposed to use Big Data technologies to account for data
on the tone of statements, which together with the SNA data will allow using the PPP methodology for short-and
medium-term forecasts of the cost of time in national currencies.
[IpomoHy€eThCS PO3TISHYTH MOXKIINBICTH BUKOPUCTAHHS OJMHHIB Yacy SK OHIET 31 CBITOBMX BalllOT Ha
OCHOBi OIIIHKH €(eKTHBHOCTI (MIPOAYKTUBHOCTI Mpalli) HAIllOHAIFHUX €KOHOMIK HMapUTETy KYyMiBEIBHOI CIIPO-
moxHocri (III1C). Annamika napurety KymiBesnbHoi cipomoxkHocTi (ITTIC) npeacTaBisieThes y BUTIISAL YaCOBO-
ro psmy, JDKEPEIOM SKOTO € BHIAIKOBI BIUTMBH 1 3MIHU TOHAJIBHOCTI TPOMaJIChKOI AyMKu. s oOmiky maHMx
PO TOHAJBHICTH BUCIIOBIIIOBAHB IPOIOHYETHCS BHKOPHUCTOBYBAaTH TexHousorii Big Data, mo B CykymHOCTI 3
nanumu CHP no3BonuTh BukopucroByBatn Metoauky IIIC 11 KOpOTKOCTPOKOBUX 1 CEpeTHbOCTPOKOBUX ITPO-
THO31B BapPTOCTI Yacy B HAIliOHAJbHUX BAJIFOTAX.
[Ipemmaraercss paccMOTPETh BO3MOKHOCTh HCIIOJIB30BAHHS €IMHHII BPEMEHH KakK OJHOW M3 MHPOBBIX
BaJIIOT Ha OCHOBE OLICHKH 3((PEKTUBHOCTH (TIPOM3BOAUTEIHHOCTH TPY/Aa) HAIIMOHAIBHBIX SKOHOMHUK IapHTeTa

nokynatenbHoi ciocooHoctr (III1C). [IlnHamuka naputera nokynarenbHoi criocodbnoctu (III1C) npeacrasins-
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eTcs B BHUJIE BPEMECHHOTO psiia, HICTOYHUKOM KOTOPOTO SIBIISIFOTCS CITydYaiHbIE BO3ACHCTBUS M W3MEHEHHS TO-
HaJIbHOCTH OOIECTBEHHOr0 MHeHUs. J[s yu€Tra TaHHBIX O TOHAJILHOCTU BHICKA3bIBAHHMI MpEAJIaraeTcsi UCIOb-
30Barh TexHojoruu Big Data, yto B coBokynHocTH ¢ ganHbiMH CHC nosBonut ucnonb3oBars Meroauky [1TIC

JUISL KPAaTKOCPOYHBIX U CPEAHECPOIHBIX ITPOTHO30B CTOMMOCTH BPEMEHHU B HAITMOHAJIBHBIX BAJIFOTAX.

1.5. OuniHwBaHHA Ta aHadi3 PiBHA JKUTTS HacCeJleHHSI YKpaiHM Ta KpaiH

€sponeiicbkoro Cor3sy

0. e. H., npo. Ilonomapenxo B. C.
K. e. H., 0oy. IIpokonoseuu C. B.

Xapxkiscvkuu nayionanvuui ekonomiunuil ynisepcumem imeni Cemena Kysneys

The work is devoted to the issue of constructing a model of living standard estimation of the population
of Ukraine and the European Union countries on the basis of construction of an integral indicator using data
reduction methods and multidimensional analysis.

PoboTa mpucBsaeHa TUTaHHIO TOOYIOBU MOJIEIi OLIHIOBAHHS PiBHS XKHUTTS HACEICHHS YKpaiHU Ta Kpa-
iH €Bponelicbkoro Coro3y Ha OCHOBI MOOY/JIOBU IHTErPaJIbHOTO ITOKAa3HUKA i3 3aCTOCYBaHHSIM METO/IB peIyKIii
JAaHUX Ta 0araTOBUMIiPHOTO aHaNTi3y.

Pa6Gora TMOCBAIICHA BOIIPOCY NOCTPOCHUA MOACIN OLICHKH YPOBH! KU3HW HACCIICHUA YKpaI/IHLI " CTpaH
EBporneiickoro Coro3a Ha OCHOBE MOCTPOCHHMSI HHTETPATBHOTO TOKa3aTelsd ¢ MPUMEHEHHEM METO/I0B PEIyKIIUU

JaHHBIX 1 MHOTOMEPHOT'O aHaJInu3a.

I')TIABA 2
MOJIEJIMPOBAHUE CJIOKHBIX CUCTEM Y PEHIEHUI

2.1. llpniiHATTS pilleHb B Mpoueci ynpapaiHHA MiHiMi3ani€o onopy nmepcoHasay
OpraHizaniifHUM 3MiHAM Ha MIINPHEMCTBI 3 BHMKOPHCTAHHSIM €JIEMEHTIB CTaJHOI

noBeliHKH Ta pedIeKCMBHOIO MiAX01y

0. e. H., npogp. /Iena P. M.
K. e. H. Cmawkeeuu I. I.

Jlonbacvkas oepacasna mawunobyoisna axademisi, m. Kpamamopcok
Decision making is considered in the process of managing minimizing staff resistance to organizational
changes at the enterprise using elements of herd behavior and reflexive approach. An optimization model of
decision-making in the field of managing the level of support for organizational changes in the team is proposed
to determine measures to minimize organizational resistance.
Po3rnsHyTO MPHIHATTS pillleHh B MPOIECi YHPABIIHHSA MiHIMI3AIl€I0 OMOPY MEPCOHATY OpraHi3allii-
HUM 3MiHaM Ha MiIMPUEMCTBI 3 BUKOPUCTAHHIM €JIEMEHTIB CTaJIHOT MOBEAIHKHY 1 pediekcuBHOTO Tiaxomy. 3a-
MPOIIOHOBAHO ONTHMI3alliiHy MOJENb NPUUHSATTS pimleHb y cdepi ympaBmiHHS piBHEM MIATPUMKH OpTaHi-
3aI[ifHAX 3MiH y KOJIEKTUBI JUII BU3HAUEHHS CKJIaly 3aXO0JIiB MO0 MiHiMi3alii opraHizamiifHOTO OIopy.
PaccMoTpeHO NpUHSATHE PELIEHUH B IPOLECCE YIIPABICHUS MUHUMM3ALME COIPOTUBIIEHUS IIEpCOHala
OpraHrU3alilMOHHBIM U3MCHCHUSAM Ha HPCANPUATAU C HCHOJIB30BAHUEM 3JJIEMECHTOB CTAAHOI'O IMOBEACHUA U PC-

(excuBHOTO TOaX0nAa. [IpemnokeHa ONMTHMHU3AIMOHHAS MOJENb NPHHATHS PEIIeHHH B cdepe yIpaBIIeHU
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YPOBHEM NOAACPNKKH OPraHU3aHOHHBIX W3MECHEHUM B KOJUICKTHUBE IS OpeacJICHuA MEp MO0 MUHUMH3AOUH

OpraHrU3alluUOHHOI0 COITPOTUBJICHUA.

2.2. The algorithm for neuro-fuzzy network construction based on model of
corporate bankruptcy risk estimation

Klebanova T.S., Doctor of Science in Economics, professor
Gvozdytskyi V.S., phd

Simon Kuznets Kharkiv National University of Economics

The paper is devoted to the construction of neuro-fuzzy models for solving various socio-economic
problems. The algorithm for constructing a neural network in the MATLAB package is presented. A bankruptcy
risk assessment model for corporations based on neuro-fuzzy networks is built.

PoGora npucBsiueHa MUTaHHIO MOOYIOBH HEHPO-HEUYITKUX MOJENEH /s BUPIILIEHHS Pi3HUX COLIANbHO-
eKOHOMIYHUX 3aBlaHb. [IpeacTaBieHo anroput™ noOynoBu HeliporHoi Mepexi B makeTi MATLAB. ITo6GymoBa-
Ha MOJEJb OIIHKH 3arpo3u OaHKPYTCTBA KOPIOPALill Ha OCHOBI HEHPO-HEUITKIX MEPEK.

PaboTa mocasiieHa BOMPOCY MOCTPOCHUS HEHPO-HEUETKUX MOJeNel Ui pelieHUs pa3INyHBIX COIU-
aNbHO-’KOHOMHUYECKHX 3ajad. [IpencraBieH anroputM nocrpoeHus HelpoHHoH cetu B nakere MATLAB. Ilo-

CTPOCHA MOJCJIb OLICHKU YI'PO3bI 6aHKp0TCTBa Kopnopaum‘/i Ha OCHOBC HeﬁpO-He‘IeTKI/IX ceTeil.

2.3. Ilporno3Ha omiHKa PpoO3BUTKY 30BHIIIHLOEKOHOMIYHOI  JiSlJIbHOCTI

BHCOKOTEXHOJIOTIYHOI0 MPOAYKII€0

K. m. H., ¢. H. ¢. /[3106a C. B.
Ipuoninposcoxuii naykosuut yenmp HAH Ykpainu i MOH Ykpainu, m. /{ninpo
0. e. H., Ooy. Ocaoua H. B.

Incmumym ceomexniunoi mexanixu im. M. C. Ilonsaxosa HAH Ykpainu, m. /[Hinpo

The section identifies threats and develops a scenario for developing Ukraine's export potential at the
present stage. The main causes of the global financial crisis are investigated. The opportunity of Ukraine to di-
versify markets during the crisis is analyzed. One of the main promising areas is the European Union markets,
their priority areas and possible algorithms for action are being mastered.

B po3xini Bu3HaueHi 3arpo3u Ta po3po0IICHO CIICHapii pO3BUTKY €KCIIOPTHOTO MOTEHIliaNy YKpaiHu Ha
cydacHOMY eTarmi. J{oCTi/pkeHO OCHOBHI NMPHYMHM CBITOBOI (hiHaHCOBOI Kpm3u. [IpoaHanizoBaHa MOXIHBICTh
VYxpainu moxo auBepcudikanii puHKIB mig 9ac Kpu3u. OJHIM 13 OCHOBHUX MEPCIEKTHBHUM HAPSMOM € PUHKH
€BpoCo103Y,110/I0 TX OIaHyBaHHS BU3HAYEHI NPIOPUTETHI HANPSIMU Ta MOKJIMBI aJITOPUTMH JIH.

B pasnene onpeneneHsl yrpo3bl U CLEHApUM pa3BUTUSL HKCIIOPTHOrO MOTEHIMANA YKpauHbl HA COBpeE-
MEHHOM 3Tarne. VccaenoBanbl OCHOBHBIE PUYMHY MHPOBOTO (PMHAHCOBOTO Kpm3uca. [IpoaHann3upoBaHbl BO3-
MOXHOCTHU IlI/IBCpCI/I(l)I/IIII/IPOBaTI) PBIHKH BO BpEMs KpHU3HcCa. HpI/I O9TOM OJHUM H3 NEPCIICKTUBHBIX HaHpaBJ’ICHI/Iﬁ
JJIs YKpaI/IHLI SABJISAFOTCS PBIHKU EBpOCOIOSa, OIIPEACI/ICHBI MPUOPUTCTHLIC HAIIPABJICHUA OCBOCHUSA U BO3MOKHbBIC

aJTOPUTMBI IEUCTBUI.
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2.4. TlpuMeHeHHMe MeETOJOB KJACTepHOro u (pakTaIbHOIO aHajau3a ISt

HCCIEA0BAHUA TUHAMUKH HHAUKATOPOB (l)HHaHCOBOﬁ 0e30macHOCTH (l)OH)IOBbIX PBIHKOB

0. 3. H., npo¢h. I'ypvanoea Jl. C.

K. 9. H., npo¢h. 3uma A. I'.

Xapvkrosckuti nayuonanohvlli skonomudeckuu ynusepcumem umenu Cemena Kysneya

K. 3. H., PhD, ooy. /Iyoposeuna H. A.

Bvicwas wikona sxoHOMUKY U MeHedHcMenma nyoauyHou aomunucmpayuu 6 bpamucnase
(Cnoseakus)

acn. Ilonanckui B. A.

Xapvroeckuii HayuoHanvbHblld 9KoHomuueckuil ynueepcumem umenu Cemena Kysneya
The paper considers the concept of “shocks™ of financial security, their types, analyzes the consequenc-
es of the impact of “shocks” on the dynamics of macroeconomic indicators. As a dominant type of “shock”, the
“shock” of financial security of the stock market was singled out, which is one of the priority channels for
transmitting external stress/infections. The models of cluster analysis of the fractal dimension of the time series
of indicators of financial security of stock markets have been developed, which allow assessing the level of sta-
bility of financial markets and increasing the validity of the assessment of the likelihood of crisis infection from
partner countries. The direction of further research is to determine the types of “shocks” that have a destabilizing
effect on the macroeconomic stability of countries of different groups.
Y po6OTi PO3MIISIHYTO MOHSATTS «IIOKiBY» (PiHAHCOBOI OE3MEKH, X BHIM, MPOBEACHO aHAJI3 HACIIIKIB
BILUIUBY «ILOKIB» Ha JMHAMIKy MaKpOEKOHOMIYHUX IHAMKATOPIB. B SKOCTI JOMIHAHTHOTO BUIy IIOKY» BHiJIe-
HO «IIOK» (hiHAaHCOBOI Oe3MeKH (POHAOBOTO PHHKY, SIKHH € OIHHUM i3 IEepIIOYSproBUX 3a 3HAYYIIICTIO KAHANIB
nepenayi 30BHIIIHIX cTpeciB/3apaxeHb. Po3po0iieHO MoJieni KJIacTepHOro aHaizy (pakTaibHOi po3MipHOCTI
YacOBUX PsIiB iIHAMKATOPIB (piHAHCOBOT Oe3neku (POHIOBHX PUHKIB, IO JIO3BOJISIIOTH OL[IHUTH PiBEHb CTIHKOCTI
(hiHAaHCOBUX PHHKIB, IMiJBUIIUTH OOTPYHTOBAHICTh OI[IHKM HMOBIpHOCTI iH(IKYBaHHS KpU30I0 3 OOKY KpaiH-
napTHepiB. HanpsiMKoM mMoJanbIIoro JAOCIIKEHHs € BU3HAYCHHS THIIIB «LIOKIB», SIKI HaJaloTh Aectalinizylo-
YK BIUTMB HA MAKPOECKOHOMIUHY CTaOIIbHICTh KPaiH PI3HUX IPYIL
B pabote paccMOTpeHO MOHATHE «IIOKOB» (PUHAHCOBOW 0€30MaCHOCTH, X BHJBI, IIPOBEJCH aHAIH3 MO-
CIICICTBUI BIVSIHUS IIOKOBY» Ha JHMHAMHUKY MaKpOIKOHOMHYECKHX HHAMKATOPOB. B KauecTBe NOMHHAHTHOTO
BUJIa «ILOKa» BBIIEIEH «IIOK» (hMHAHCOBOI Oe3omacHOCTH (POHIOBOTO PBIHKA, KOTOPBIH SIBISIETCS OJHHUM H3
MEepBOOYEPEHBIX 10 3HAYMMOCTH KAaHAJIOB II€peladyd BHEIIHMX CTpeccoB/3apaxkeHWi. PazpaboTanbsl Mojenu
KJIaCTEPHOT0 aHanm3a (pakTaJbHOM pa3MEpHOCTH BPEMEHHBIX PSI0B MHIUKATOPOB (UHAHCOBOW O€30MacHOCTH
(hOHIOBBIX PBIHKOB, MMO3BOJISIIOIINE OLIEHUTh YPOBEHb YCTOHYUBOCTH (PUHAHCOBBIX PHIHKOB, MOBBICUTH 0OOCHO-
BAaHHOCTb OIIEHKH BEPOSITHOCTH HWH(HUIMPOBAHHS KPU3HCOM CO CTOPOHBI CTpaH-TIapTHepoB. HampasieHuem
JIaTbHEHIIIET0 MCCIIEOBaHMs SIBIISICTCSl ONPE/EJICHUE THUIOB «IIOKOBY», OKa3bIBAIOMIMX ECTAOMIM3HUpPYIOILee

BIIMSIHHE Ha MaKPO3KOHOMUYECKYIO CTAaOMIBHOCTH CTPaH pa3HBIX IPYIIIL
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2.5. Mopaeai ¢gopMyBaHHsl iHTerpajJbHUX NMOKAa3HUKIB COLIAJbHOI HANPYKEHOCTI

perioHiB Ykpainu

0. e. H., npo. Knebanoea T. C.

Xapriscokuu HayioHanvHul ekoHomiunul yHieepcumem imeni Cemena Kyszneys

K. e. H., cm. cuki. Pyoauenko O. O.

Xapxkiscokuil HayioHanbHULL YHIGepcumem micbkozo eocnodapcmea imeni O.M. Bexemosa
acn. Ilozocan JI. O.

Xapxiscokuul HayionanvHuu ekonomiunuul ynisepcumem imeni Cemena Kysneys

It is proved that there is no single methodology of measuring the social tension of the country and a sin-
gle list of indicators included in the model of determining social tension. The methodology of forming an inte-
gral indicator of social tension based on modern methods of multidimensional analysis is proposed. Integral
indicators of social tension of the regions of the country have been constructed, which allow assessing the situa-
tion both in a certain region and in the country as a whole.

JloBeieHO, 110 HE ICHYE €IMHOT METOUKU BUMIPIOBAHHS COIIAIbHOT HAMIPY)KEHOCTI KpalHH Ta €MHOTO
HepeniKy HOKa3HI/IKiB, 10 BXOOATh 40 MOZ[eHi BHU3HA4YCHHA COI_[iaJ'IBHO'l' HaHp}I)KeHOCTi. 3aHpOHOHOBaHa METOAU-
Ka (OpMyBaHHS IHTETPAJILHOTO ITOKa3HHWKa COLIaJbHOI HANPYXKEHOCTi, 0 0a3yeThcsi Ha Cy4acHHX MeETO/Aax
OararoBuMipHOTO aHaii3y. [Io0ynoBaHO 1HTErpasIbHI OKAa3HUKH COLiaJIbHOT HANPYKEHOCTI PETiOHIB KpaiHH, 10
JAFOTh 3MOTY OIIIHUTH CHUTYAIIIIO SIK B IIEBHOMY PETiOHi, TaK i B KpaiHi B IIOMY.

I[OKaSaHO, YTO HE CYHIECTBYCT G,IlPIHOfI MCTOJANKHU U3MEPCHUSA COLIPIaJ'ILHOﬁ HAIIPSOPKCHHOCTU B CTPAHC U
€ANHOI'0 NEPCUHA HOKa3aTeJ'IeI71, BXOAIIUX B MOJICJIM ONIPEACIICHUA COHI/IaJ'H)HOf/'I HaIpsXKCHHOCTH. Hpe,unomeHa
MCTOAHKA (I)OpMI/IpOBaHI/ISI HWHTCTPAJILHOI'O IOKAa3aTeIisd COL[I/IaJIbHOﬁ HAIIpS’)KEHHOCTH, OCHOBaHHBIM Ha COBpE-
MCHHBIX METOAaX MHOI'OMCPHOI'O aHaJInu3a. HOCTpOf:HO HWHTCTPAJIbHBIC [TOKA3aTCIN COLII/IEU'IBHOf/i HAIPS’)KCHHOCTU
PETUOHOB CTPAHbI, KOTOPLIC MO3BOJIAIOT OLCHUTH CUTYallUI0 KaK B ONPEACICHHOM PETHOHE, TaK U B CTpaHE B

OCJIOM.

2.6. MogenoBaHHs pedUieKCHBHUX BIUIMBIB y CHCTeMi AHTH-KPU30BOI0

yYHPABJIiHHSA JiVIbHICTIO NPOMMCI0BHUX MiIPUEMCTB

0. e. H., npo¢h. Manvuux M. B.
acn. Onaauko 1. O.

Hayionanvnuii ynisepcumem 6001020 cocnooapcmea ma npupoooKopucmyeants, m. Piene

It is outlined the main factors under which the crisis states of industrial enterprises emerge. In the

framework of outlined factors it is considered the possible factors of economic interaction of agents of the mech-

anism of providing crisis management of industrial enterprises activity on the basis of reflexive approach. Mod-

eling the economic interaction of agents allows us to formalize the process of crisis management by applying

appropriate information regulation, that leads to increased demand for enterprise products and their level of prof-
itability.

OerCJ’IGHO OCHOBHI YHWHHUKU, Hi,H I[ieIO SAKUX BUHUKAKTh KpI/ISOBi CTaHU Ha MPOMHUCIIOBUX l'IiZLl'IpI/IGMC-

TBaxX. PO3MISIHYTO MOXKJIMBI BUIIAJIKM €KOHOMIYHOI B3a€MOZI1 MPOMUCIOBHX MiATIPHEMCTB 3 KIFOYOBUMH CTEHK-

XOJJIepaMH TP ypaxyBaHHI OKPECIeHNX YMHHUKIB y paMKax peaiizalii MexaHi3My 3a0e3ledeHHs] aHTHKPU30-

BOr'O YNpPaBIiHHS IX MiSUIBHICTIO Ha OCHOBI peIeKCUBHOTO miaxoay. MojentoBaHHS €KOHOMIYHOI B3aeMopii 3
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KIIFOYOBHUMH CTEUKXOJIEpaMu T03BOJIIE (opMalizyBaTh Iporec pedeKCHBHOTO YIPABIIHHA X ITOBENIHKOIO,
1110, B CBOIO, UEPr'y, CIPUSTUME JOCITHEHHIO I[IJIeH aHTUKPHU30BOTO YIIPABIIiHHS.

OmpeneneHbl OCHOBHBIE (DaKTOpPBI, IOJ JEHCTBHEM KOTOPHIX BO3ZHHMKAIOT KPH3WCHBIE COCTOSHHS Ha
NPOMBINUICHHBIX TPEANPUATHSIX. PaccMOTpEeHB! BO3MOXKHBIE CIIy4ad 3KOHOMHYECKOTO B3aMMOJCHCTBHS IPO-
MBIIIIEHHBIX MPEIIPHUITHH C KIIIOYEBBIMU CTEHKXOJIZIEPAMU ITPH yUeTe BbIJICIICHHBIX (PaKTOPOB B paMKax peau-
3alUM MeXaHu3Ma oOecrieueHHss aHTHKPU3HCHOTO YIIPaBIECHHUS HX JESTEIbHOCThIO Ha OCHOBE pedIeKCHBHOTO
noxxona. MozienupoBaHie SKOHOMHYECKOTO B3aUMOJECHCTBHUS C KIIFOUEBBIMH CTEHKXOJIepaMu II03BoIsieT (op-
MaJIM30BaTh Ipolecc peIeKCUBHOIO YIPABICHMS MX IOBEACHUEM, YTO, B CBOIO OYepenb, OyIeT crocoOCTBO-

BaThb JOCTHXKCHUIO uenef/i AHTUKPU3UCHOI'O YIIPAaBJICHUA.
2.7. AiropuT™M BH3HA4YeHHs1 HA0OpYy 3aXMCHUX aKUiil y inBecTuuiiitHoMy noptdeni

K. e. H., 0oy. Yepnoea H. JI.

Xapxkiscokuil HayionanvHul ekonomiunut yrisepcumem imeni Cemena Kysneys

K. e. H., Oou. Ilonaxoea O. IO.

Hayxoeo-oocnionuii yenmp indycmpianonux npooaem pozeumxy HAH Ykpainu

Doc. Ing, PhD ®inin C.

LlIkona exoHomiku ma meHeOddcmMenmy 6 nyoiuHoMy aomiHicmpysanHio 8 bpamucnasi

(Cnosaxis)

The paper deals with algorithm which forms a set of defensive assets in the defensive investment port-
folio. Input stock set is formed of stocks from the SP500 index. The algorithm consists of the following steps:
industry groups positioning in the “risk-return” space and determining the degree of proximity of industry sub-
indices and the SP500 index; selection of industry groups whose stocks may act as defensive during a crisis;
independent analysis of the selected industry groups structure; selection of defensive assets in each industry
group; analysis of the obtained defensive assets belonging to different industry groups; final decision about the
structure of the defensive investment portfolio.

B po6orTi 3ampornonoBanuii anropuT™ GopMyBaHHS MHOKMHH 3aXHCHHX aKTHBIB B 3aXHCHOMY 1HBECTH-
uifiHoMy noprdeni. B sikocTi BUXiIHOT pO3MIISSHYTO MHOKHHY aKiii, siki popmytoTs ingekc SP500. Anropurtm
MICTHTh HACTYITHI OCHOBHI €Tamy: MO3WIIOHYBAaHHS Tally3eBHX TPYH aKIiil B MPOCTOPI «PH3UK-TOXiTHICTEY i
BHU3HAYCHHS CTYNEHs ONM3BKOCTI ramy3eBux cyOiHaekciB i iHmekcy SP500; BuOip ramy3eBux rpym, akmii SKHX
MOXYTb BUCTYIIAaTH B POJIi 3aXUCHUX B MEPi0JI KPU3H; HE3AJIEKHUN aHaIli3 CTPYKTYPU BUOPaHHUX raly3eBHX IPYIL;
BHOIp 3aXMCHUX aKTHBIB B KOXKHill ramy3eBiil Ipymi; aHaji3 OTpUMaHOi MHOKMHHU 3aXHCHHUX aKTHBIB, IO Halle-
JKaTh PI3HUM Tally3eBUM TpyIaM; IPUHHATTS OCTATOYHOTO PIilIEHHS II0JI0 CTPYKTYPH 3aXHCHOTO IHBECTHIIIHHO-
r0 opTdes.

B pa6ote npennoxeH anroput™M GOpMHUPOBAHUS MHOYKECTBA 3AIIUTHBIX AKTHBOB B 3aIIIMTHOM MHBECTH-
IIMOHHOM TopTdene. B kauecTBe MCXOIHOrO pacCMOTPEHO MHOXECTBO akIui, Gopmupyromux uagaeke SP500.
ANTOPUTM COJIEPKUT CIEAYIONME OCHOBHBIE JTambl: MO3WUIIMOHUPOBAHWE OTPACIEBBIX TPYII aKIWKA B IPO-
CTPAHCTBE «PUCK-TOXOTHOCTBY U OINPEeNIeHNE CTEIICHN OIM30CTH OTPAcieBhIX cyOmHAekcoB 1 nHAekca SP500;
BBIOOP OTpacieBBIX IPYMII, KLU KOTOPBIX MOT'YT BBICTYIIAaTh B POJIM 3AIIUTHBIX B NEPHOJ KPU3KCA; HE3aBUCH-
MBI aHAJU3 CTPYKTYPHI BHIOPAHHBIX OTPACIEBBIX TPYIIl; BHIOOp 3aIIMTHBIX AKTHBOB B KaXKIOH OTPAcieBOit
Tpynmne; aHajanu3 NMOoJIYy4YEHHOI'0O MHOKECTBA 3alIMTHBIX aKTUBOB, IMTPUHAJIC)KAIINUX PA3HBIM OTPACJICBBIM I'PYIIIIAM;

MPUHATUEC OKOHYATCIBbHOI'O PEHICHNUA O CTPYKTYPEC 3allIUTHOIO MHBECTULIMOHHOT O HOpT(i)eJ'IH.
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I'JTABA 3
CUCTEMHBIA AHAJIN3 B IPOEKTUPOBAHUHU U YIIPABJIEHAU

3.1. MammHHe HaBYaHHS aJaNTHBHOIO TOWIYKY ONTHMAJbHOI CTpaTerii

MiIBUILEHHA HIHHOCTI OpeHay

0. e. H., npo¢h. Ilopoxna B. M.
acn. Ilenee B. O.

Knacuunuii npueammnuii ynisepcumem, m. 3anopisrcorcs
Constantly increasing the level of competition requires manufacturers of goods and services to improve
the quality of their products and, accordingly, the value of their brand. Given this factor, the brand is reaching a
new level of perception, a level of the strategic asset of the company that allows evaluating the value of the com-
pany. However, nowadays, a brand development strategy is the responsibility of an expert using methods that
rely on the subjective judgment of an expert. The study examines machine learning methods and their applica-
tion to accelerate actions that drive brand value. It is suggested to use a balanced brand concept to apply it in
reinforcement training, namely Q-learning. It turned out that to obtain accurate results required huge computing
power and accurate baseline data on the impact of the brand on the market relations of the company, on the value
of the brand and the market position of the brand.
[MocTiliHe MiABUILEHHS PiBHS KOHKYpEHLII BUMarae BiJi BUPOOHMKIB TOBApiB i MOCIYT MiJBUILYBaTH
SIKICTB CBOI MPOYKIii, a BIAMIOBIAHO i WIHHICTE cBOro OpeHAy. 3 oriay Ha mel ¢akTop, OpeHI BHXOIUTH Ha
HOBHI PiBEHb CIIPUUHSATTS, PIBEHb CTPATETIYHOTO aKTHBY KOMIIaHii, TKWH J03BOJISE OLIHUTH BapTICTh KOMIIaHii.
OnHak, B JaHWUI 9ac 3a CTPATErii0 PO3BUTKY OPEHY BIAMOBIAAE SKCIEPT, SIKH BUKOPUCTOBYE METOIH, IO CITH-
ParOTbHCA Ha Cy6'€KTI/IBHi OL[iHKI/I CKCIICPTA. B ,IlOCJ'Ii,I[)KeHHi pPO3rIAAat0TbCad METOAN MAIIMHHOI'O HABYAHHSA Ta
3aCTOCYBaHHS iX JO0 MPUCKOPEHHS [iHi, AKi BeAyTh IO IMiABUIIEHHS iHHOCTI OpeHay. [IpomoHyeThcss BUKOpHC-
TaHHsI KOHIIETIIIii BPiBHOBaXEHOTO OpEHTy JUTs 3aCTOCYBaHHS i B HABUAHHI 3 MiIKpiruieHHsM, a came Q-learning.
3'sicyBasiocst, Mo AJIsi OTPUMAaHHS TOYHUX PE3yNbTAaTiB MOTPiOHI Beamye3Hi 00YMCIIOBANBHI MTOTYKHOCTI 1 TOUHI
BHXIiJIHI IaHi [0/10 BIUIMBY OpeHy Ha PUHKOBI BITHOCHHH KOMIIaHii, Ha I{IHHICTh OPCH/Y i Ha PHHKOBY ITO3HIIIFO
OpeHny.
ITocTosiHHOE TIOBBINICHHE YPOBHA KOHKYPEHLUH TpeOyeT OT IMPOMU3BOIUTEIECH TOBApOB U YCIYT MOBBI-
IIaTh Ka4e€CTBO CBOUX IMPOAYKIHWH, a COOTBECTCTBCHHO W HEHHOCTb CBOCTO 6peHz[a. VYuuteBasg 3TOT (PaKTOp,
6peH11 BBIXOAUT Ha HOBBIH YPOBEHL BOCIIPUATHA, YPOBEHL CTPATETUYCCKOTO aKTUBA KOMIIaHUU, KOTOpLIﬁ II0O3BO-
JIIET OICHUTHh CTOMMOCTHh KommaHuu. OmIHAKO, B HACTOAIIEE BPEMs 3a CTPATETHIO Pa3BUTHS OpeHIIa OTBEYAeT
OKCIICPT, HCHOHLByIOIIII/Iﬁ METO/JbI, OITUPAIOIIHECI Ha Cy6”I>eKTI/IBHI)IC OLICHKH JKCIICPTA. B HCCJIeJOBaHUU pac-
CMaTPUBAIOTCS METOJBI MAITMHHOTO OOy4YeHHS M NPUMEHEHHUS UX K YCKOPEHHIO ACHCTBHUH, KOTOPBIE BEIYT K
IIOBBINICHUIO IIEHHOCTHU 6peH11a. Hpe;maraeTCﬂ HCIIOJIb30BAHUC KOHICHIWHU YPABHOBCUICHHOI'O 6peH)1a JIISL
MIPUMCEHCHUSA €€ B 06y‘l€HI/II/I C MMOAKPCIJICHUEM, @ UMCHHO Q-Iearning. BBISICHI/IJ'IOCL, YTO JJId NOJYHYCHUA TOUYHBIX
PE3YIBTATOB HYXHBI OTPOMHBIC BBIYUCIUTEIIBHBIEC MOITHOCTH U TOYHBIC MCXOAHBIC JAaHHBIC O BJIUAHUN 6peH)1a

Ha PHIHOYHBIC OTHOIICHUS KOMITAHWH, Ha IIEHHOCTh OpeH/Ia M Ha PHIHOYHYIO TIO3UIINIO OpeH a.
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3.2. Kommiaekc Mojesieii OIiHIOBAaHHSI 3HaHb Yy CHCTeMax JAUCTAHUiHOIO

HaBYaHHA

K. e. H., oou. Auenxo P. M.
Mmaz. 3aprceuvkuit B. 1.

Xapxkiscokuul HayionanvHuu ekonomiunuil ynisepcumem imeni Cemena Kysneys

The purpose of the study is to build a set of models for assessing knowledge for the purpose of further
use in distance learning systems. The existing approaches to the development of models for assessing knowledge
are analyzed and a complex of models for assessing knowledge in distance learning systems is built, based on the
spaced repetition method and the individual trajectory model. The complex includes blocks of forming a bank of
questions, the acquisition and formation of knowledge, assessment of knowledge, improving the quality of a
bank of questions. A set of knowledge assessment models based on the chat bot has been implemented to prepare
for EIT in mathematics in Telegram. The educational process was tested using a complex of models.

I[OCHiZ[)KeHHSI HNPUCBAYCHO HO6YJ:[OBi KOMILJICKCY MO,I[GHGﬁ OLliHIOBaHHH 3HaHb 3 MCTOIO IIOJAJIBIIOIO
BUKOPHUCTAHHS y CUCTEMaXx JUCTAHIIHHOTO HaBYaHHs. [IpoaHati3oBaHO ICHYIOYI MIIXOMAH 10 PO3POOKU Mojeneit
OI_[iHIOBaHHSI 3HaHb Ta HO6y,E[OBaHO KOMIIJICKC MO,Z[GJ'IGﬁ OHiH}OBaHHﬂ 3HaHb y CUCTCMax Z[PICTaHLIiﬁHOFO HaB4YaH-
Hs, SIKUH 0a3y€ThCs Ha METOJIi IHTEpBAILHOTO TIOBTOPSHHS Ta MOJIENI 1HAUBIAyaIbHOI TpaekTopii. Jlo KoMIiek-
Cy HajexaTh 0JIOKH (hOpMyBaHHsS OaHKY 3alMTaHb, HAOYTTSA Ta POPMYBaHHS 3HAHb, OI[IHIOBAHHS 3HAHb, ITiIBH-
IIEHHS SKOCTI OaHKy 3amuTaHb. PeanizoBaHO KOMILIEKC MoOJiefiel OLIHIOBaHHS 3HaHb Ha 0a3i war-Oora s
miaroroBku g0 3HO 3 matematuku y Telegram. [IpoBeneHo ampo0arito HaBYAIBFHOTO MPOIECY 3 BUKOPHCTAHHS
KOMILJIEKCY MOJIENei.

HccnenoBanre MOCBSIIEHO MOCTPOSHUIO KOMIUIEKCA MOJIEeil OIIEHKU 3HAHUW C 1eJIbI0 JaibHEeHIIero
HUCIIOJIB30BaHHUA B CUCTEMAX JHUCTAHIITMOHHOI'O O6y‘IeHI/I$I. HpO&HaJ'II/ISI/IPOBaHLI CYHICCTBYIOIIIUC MMOAXOABI K pa3-
paboTke MOJIeTiel OlleHKH 3HAHUN U TIOCTPOEH KOMIUIEKC MOJIENeH OIICHKH 3HAHUM B CHCTeMax JUCTAHIMOHHOTO
00y4ueHHs, OCHOBaHHBIM Ha METOJIe MHTEPBAJIbHOTO IIOBTOPEHUS U MOJIENIM HHANBUAYAIBHON TpaekTopun. Kom-
TUIEKC COCTOWT M3 OJIOKOB (hOpMHpOBaHUS OaHKa BOIPOCOB, MpHOOpeTeHN u GOPMUPOBAHUS 3HAHUH, OICHKA
3HAHUI, MOBBIIEHHSI KayecTBa OaHKa BOIIPOCOB. Peann3oBaH KOMILIEKC MOJIeNIell OIICHKH 3HAHHWM Ha 0a3e yart-
6ota mis noaroroBku k BHO mo matemaruke B Telegram. IIposenena anpobarust y4eGHOro mporecca 1mo uc-

IIOJB30BaHHUIO KOMIIJIEKCA Moneneﬁ.

3.3. Cucrema ynpapJiHHsA Ki0epOe3neku OaHKIB 3 BHUKOPHUCTAHHSIM 3aco0iB

IUTYYHOI'O iHTEJIEKTY

0. e. H., npog. Ycmenko C. B.
acn. Ocmanoeuu T. B.

JIBH3 «Kuiscbkuil HayionanbHuil ekoHomiyHutl yuigepcumem imeni Baouma I'emomanay

To ensure a sufficient level of security in banking systems, CCTV cameras are used. The technology is

quite simple and has proven itself for several decades. Potential attackers are rapidly moving forward and to
ensure the technological advantage of the security service of the bank, the article proposes to use three-
dimensional video in conjunction with the algorithms of human recognition by characteristic signs of movement,
Movement and attributes of clothing for further use of artificial intelligence to analyze and recognize images in
real-time and space on the bank's territory. Threat response time and challenges play crucial to eliminate the
consequences of the threat implementation. Not even excluding this, it is necessary to create opportunities to
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prevent the threat from being implemented at an early stage. All these and other means are not available when

using an outdated video surveillance system, with which human error has a detrimental effect on the security of
the banking system. To increase the security of banks in the article it is proposed to use a cybersecurity man-
agement system based on the implementation of machine learning algorithms. The proposed approach is espe-
cially important when it comes to internal risks that are directly related to human factors. At a time when tech-
nologies change very quickly than are gained in popularity and become mass, the banking system remains suffi-
ciently conservative and closed area where innovation is implemented very slowly. This approach jeopardizes
the technological ability of the bank to perform the functions entrusted to its security service.

Jns 3a0e3nedeHHs 10CTaTHBOTO PiBHS Oe3rekd B 0aHKIBCHKMX CHCTEMaxX BUKOPHCTOBYIOTHCS KaMepu
BileOoCTIOCTepE)KEHHS. TEeXHOJIOTIs TOCTaTHRO IPOCTAa Ta 3apeKOMEHIyBajla ce0e BIIPOJOBXK NIEKITBKOX TECATH-
7iTh. [IOTeHIINHI 3TOBMUCHUKH CTPIMKO PYXarOThCA BHEPEH 1 Uit 3a0e3MeYeHHsT TEXHOIOTIYHOT ITepeBaru CIry-
xOu Oe3neku OaHKy, B CTATTi 3alPOIIOHOBAHO BUKOPHUCTAHHS TPUBHMIPHOTO BiJIeO B MOEIHAHHI 3 alrOpUTMaMH
PO3Mi3HaBaHHS JIIOAWHY 32 XapaKTEpPHIMHU O3HAKaMH IEpPECyBaHHs, PyXy Ta aTpuOyTiB OAATY 3 METOIO IOJIallb-
II0T0 BUKOPUCTAHHS IITYYHOTO IHTENEKTY AJI aHaJli3y 1 po3mi3HaBaHHS 00pa3iB B peabHOMY Yaci Ta MpocTopi
Ha TepuTopii Ganky. Yac peakuii Ha 3arpo3y Ta BUKJIUKH BiIITpaloTh BUpIIIAIbHE 3HAYCHHS JUIs YCYHEHHsI Hac-
JMAKIB pearizamii 3arpo3u. HaBiTe He BHKIIIOWAIOUYH IIHOTO, HEOOXITHO CTBOPIOBATH MOYKIIMBOCTI 3amo0IirTu pea-
Ji3arii 3arpo3u Ha MoYaTKOBOMY eTarti. Bci i, Ta iHmi 3aco0u € HeTOCTYITHUMU B pa3i BUKOPUCTAHHS 3acTapiiol
CUCTEMH BiZICOCIIOCTEPEIKECHHS, 3 BUKOPUCTAHHSM SIKOT JIFOJIChKA TOMUJIKA Ma€ 3ryOHUI BIUIMB Ha 3a0e3Me4eHHs
Oesnekn OaHKiBChbKOi cucteMu. [lyisi minBumeHHs: Oe3neku OaHKIB y CTATTi NPOIOHYETHCS BHUKOPHUCTOBYBATH
cHCTeMy yHpaBiliHHA KibepOe3neKky, 3acCHOBaHy Ha BIIPOBAPKCHHI aJITOPUTMIB MalllMHHOT'O HaBYaHHS. 3arporo-
HOBaHUH MIiAXiA € 0COOIMBO BAKJIMBUM TOJ, KOJIM MOBA ¥ijie PO BHYTPIIIHI PU3UKH, SIKi [TOB’s13aHi Oe3mocepe-
JIHBO 3 JIIOACBKUMH (hakTopaMu. B Toif yac, KoM TEXHOJOTIT AyKe HIBHIKO 3MIHIOIOTHCS, HIXK OTPUMYIOTh MO-
MYJISPHICTD Ta CTAIOTh MACOBUMH, OaHKIBChKa CHCTEMa 3aJIMIIAETHCS JOCTATHHO KOHCEPBATUBHOIO Ta 3aKPHTOIO
cdepoto, Jie BIPOBAPKEHHSI IHHOBAIiil 3[1HCHIOETBCS Ny)Ke MOBUIbHO. Takuii migxij CTaBUTh MiJ 3arpo3y TeX-
HOJIOTIYHY 3JaTHICTh OaHKY BUKOHYBaTH (pyHKIIi OKIaieHi Ha 1T ciry0y Oe3neku.

s obecrieueHnst JOCTATOYHOTO YPOBHS O€30MaCHOCTH B OAHKOBCKHX CHCTEMax HCIIOJIB3YIOTCS Kame-
Pl BUeoHa0moaeHus. TeXHOIOTHs I0BOJILHO TIPOCTA U 3apeKOMEH/IoBalia ce0sl B TeYCHUE HECKOJIBKUX AECSITH-
neruii. [loTeHIMAIbHBIE 3JI0YMBIIUIEHHUKN CTPEMHUTEIIBHO MTPOJIBUTAIOTCS BIIEpe.l U JUIsi 00eCIIeueH s TEXHOIIO-
TMYECKOro MPEUMYIIECTBA CIIyObl Oe30macHOCTH 0aHKa, B CTAaThe MpeAaraeTcs HCIIONb30BaTh TPEXMEPHOE
BH/ICO B COYETAHWH C aJrOPUTMaMH{ PACHO3HABAHUS YEJIOBEKA C XapaKTEPHBIMH IPH3HAKAMH IIEPEIBHKCHUS,
JBIDKCHUS M aTpUOYTOB OJIC)KABI C LIENbIO JajbHEHIIEro NCIO0NIb30BaHUsI HCKYCCTBEHHOTO MHTEIUIEKTA JIJIs aHa-
JIM3a U pacrio3HaBaHUs 00pa3oB B peXHMME pealbHOTO BPEMEHH U IIPOCTPAHCTBA BHYTpH OaHka. Bpems pearupo-
BaHMS Ha YIPO3bl M BHI30BBI UI'PAIOT PEIIAIONIYI0 POJIb ISl YCTPAHEHUS MOCIEACTBUN peanu3anuu yrpo3sl. He
HCKIIIOYas JIaXKe 3TOro, He0OOXOIMMO CO3J]aTh BO3MOXKHOCTH ISl PEJOTBPALLCHUS TOTO, YTOOBI YTPO3bl HE pea-
JIM30BBIBAINCH Ha paHHEM dTare. Bece 3TH M Ipyrue cpencTBa OTCYTCTBYIOT IPH MCHOJIB30BAaHUH YCTapeBIICH
CHCTEMbI BUICOHAOIIIO/ICHHS, C TOMOIIIBIO KOTOPOH YesioBevecKas OInOKa maryOHo CKa3blBaeTcsl Ha 6e30MacHo-
cTH OaHKOBCKOW cHCTEMBI. /[y MOBHIMIEHUsT O€30MaCHOCTH OaHKOB B CTAaThE MPEJIaraeTcsl MCIOIb30BATh CH-
CTeMy yINpaBJIeHHUs] KHOepOe30MacHOCThIO HA OCHOBE BHEAPEHNUS aJlrTOPUTMOB MalIMHHOTO 00yuenus. [Ipeanara-
€MBIH IT0JIX0J] 0COOEHHO Ba)KeH, KOT/Ia Pe4b UAET O BHYTPEHHUX PUCKaX, KOTOPHIE HEMIOCPEICTBEHHO CBSI3aHBI C
4esoBeueckuMH (hakTopamu. B TO Bpemsl, KOrja TEXHOJIOTHH MEHSIIOTCSl OYeHb OBICTPO, YeM HPHOOPETaroTCs B
MOMYJIAPHOCTU M CTAHOBSTCS MAaCCOBBIMH, OAaHKOBCKAasi CHCTEMa OCTAeTCsl JOCTATOYHO KOHCEPBAaTHBHOW U 3a-
KPBITOH 00J1aCThIO, I7Ie MHHOBALMH OCYILECTBIIIOTCS. OYeHb MEUICHHO. TaKkoi MOAX0/ CTaBHT IOJ YIpo3y TeX-

HOJIOTHYECKYIO CTIOCOOHOCTh OaHKa BBHITIONHATH (QYHKIIMH, BO3JIOXKEHHBIE Ha €r0 CIIyX)0y 0€30IMacHOCTH.
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3.4. JIuckpeTHO-COOBITHIIHOE MOJEJHPOBAHHE KAK HHCTPYMEHT MNOBBIIIEHUSI

KavyecTBa CEPBUC-OPUEHTUPOBAHHOI'O IPOrPpaMMHOI0 o0ecneyeHus

0. 3. H., npo¢p. Knebanoea T. C.
0. 3. H., oouy. Ilonyskmoea H. P.

Xapvroeckuii HayuoHanbHblil S9KoHoMudeckuil ynugeepcumem umenu Cemena Kyzneya

The presented work describes an approach to studying the problem of improving the quality characteris-
tics of service-oriented software, based on discrete-event models. The use of the proposed approach makes it
possible to take decisions on the implementation of the different architectures of network software services at the
design stage. Such method reduces development costs and increases the efficiency of the software.

VY npexcrasieHiit poOOTi onMcaHUH MiAXiA O BUBYEHHS MPOOIeMH MiIBUIICHHS XapaKTEPUCTHK SKOCTI
CEepBiC-OPIEHTOBAHOTO MPOrPAMHOIO 3a0e3ICUCHHs, 3aCHOBAHMN Ha JIMCKPETHO-TIOMIEBUX MOMACISIX. 3acTOCy-
BaHHS 3aIPOIIOHOBAHOTO MiAXO0Iy JO3BOJIAE MPUHMATH PIICHHS PO Peaji3allifo pi3sHUX apXiTeKTyp MepeKeBUX
MPOTPAMHUX CEPBICIB Ha €Talli iX MPOEKTYBAHHS, IO 3HIKYE BUTPATH PO3POOKH 1 MiIBUITYE e(EeKTUBHICTD MPO-
rpaMHOro 3a0e31eYeHHs.

B Hpe,I[CTaBﬂeHHOﬁ pa60Te OIIKMCaH MOAXOJA K M3YyUYCHHIO HpO6J’IeMLI TOBBIIICHUA XAPAKTCPHUCTUK Ka4C-
CTBa CCPBHUC-OPHUCHTHUPOBAHHOI'O IMPOTrPaMMHOTO 06GCHG‘I€HI/IH, OCHOBAaHHBIA Ha NIPUMCHCHHUU HHUCKPETHO-
coObITuitHOrO MosenupoBanus. [IpuMeHeHne NpeIIoKeHHOTo NOAX0/1a MO3BOJISIET IPUHUMATh PEIISHHs O pea-
JIM3alUuM pas3IMYHbIX aPpXUTCKTYP CETCBLIX IMMPOTPAMMHLBIX CCPBHUCOB Ha 3TAIC UX MPOCKTUPOBAHUA, YTO CHHUIKACT

U3ICPIKKH Pa3pabdOTKH U MOBHIIIAET () (PEKTUBHOCTH MIPOTPAMMHOTO 00eCTICUSHHS.
3.5. Risk modelling of alternative investments

Kaminskyi A. B., Doctor of Science in Economics, professor

Taras Shevchenko National University of Kyiv

Nehrey M. V., Phd, associate professor

National University of Life and Environmental Sciences of Ukraine, Kyiv

Butylo D.

Taras Shevchenko National University of Kyiv

Alternative investments present an intensively grow domain which characterizes by relatively high risk.

Our research focus to complex evaluation of such investment’s risks. There were formed special sample from

ETF corresponding alternative investments. Sample was structured in 10 classes of alternative investments. Risk

evaluation involve applying different approaches. First approach grounding on vola-tility conception and include

a number of risk measures. Special attention was paid to consider risk from asymmetry analysis, which reveals

domination of negative skew of return’s distribution. Second approach estimates risk at the frameworks of a

Value-at-Risk methodology. VaR and CVaR estimations were examined by comparative analysis. Third

approach use sensitivity analysis with returns of two chosen market indices. They are S&P500 and AGG. Only

two classes from considered ETF's classes (hedge funds and long short) indicates sensitivity to changes of

S&P500 returns. A separate area of research was fitting probability distribution function. Four type of distr-

?butions were identified as a best fitting. The most recurrent distribution turned out to be four parametric Burr

distribution. ETF classes are differing by risk level and risk characteristics, which should be taking into account

in asset allocation process. Modelling investment risk for alternative investments should use complex attitude to
risk analysis and evaluation.
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AJpTepHATHBHI 1HBECTHIII] € IHTCHCHBHO 3POCTAI0UOI0 OOJIACTIO, KA XapaKTePU3Y€ETHCS BiIHOCHO BH-
COKMM pu3UKOM. Hami gocmijpkeHHs crpsMOBaHI Ha KOMIUIEKCHY OIIHKY PH3UKIB TaKMX IHBeCTHIiH. Bymu
chopmoBaHi cnenianbHi 3pazku 3 ETF, BignoBinHi anpTepHaTuBHUM iHBecTHLIl. Bubipka Oyna ctpykrypoBaHa
mo 10 kmacaM anbTepHATHBHHX iHBecTHIiH. OIiHKa pU3NKY mependadae 3acTOCYBaHHS Pi3HHX mimxomiB. [lep-
WA MiOXiJ 3aCHOBAHUI HAa KOHIICTINi BOJATHJILHOCTI 1 BKJIFOYAE PsAJ OIIHOK pu3uKy. OcoOnuBy yBary Oyio
TIPU/IIIEHO PO3MIISAY PU3MKY Ha OCHOBI aHAIIi3y acMMETpii, SKUi BUSBISE JOMIHYBAaHHS HETaTHMBHOTO IIEPEKOCY
posnoxiny mpuOyTKy. dpyruil miaxin OLiHIOE pHU3WK B paMKax Meromoiorii ominkd pm3uky. Omiakm VaR i
CVaR 6ymu nocmimkeHi MOPiBHAUIBHUM aHaTi30M. TpeTii miaxiZ BUKOPHCTOBYE aHANI3 UYTIUBOCTI 3 MPHOYT-
KOBICTIO JIBOX 00paHuX puHKOBHX iHACKCIB. Ile S&P500 i AGG. Tinbku 1Ba Kiacu 3 po3mISHYTUX KiaciB ETF
(xemx-poHaN 1 TOBra KOPOTKa MO3HUIIiS) BKa3yOTh Ha YYTIHMBICTH 10 3MiH mpuOyTKoBocTi S&PS500. Okpemoro
ray33I0 IOCTiKeHb Oyna miaronka (QyHKmii po3moainy iMoBipHOCTEeH. YOTHPH THUIY pO3MOALUTIB OyIH BU3HA-
YeHl SK HaWOubI mimxonsmti. HaiiOinbln pekypeHTHHUM pO3MOJIIOM BUSIBHIOCS YOTHUPHOXMAPaMETPUUHUI
posnoxin beoppa. Knacu ETF Bigpi3HAIOTECS piBHEM PU3HKY 1 XapaKTepHCTUKaMHU PU3HKY, SKi CIiJl BpaXOBYBa-
TH TIPH PO3MOJLNTI aKTHBiB. MOAETIOBaHHS 1HBECTUIIITHOTO PH3HKY IS aIbTEPHATHBHUAX 1HBECTHIIIA Ma€e BHKO-
PHUCTOBYBATH CKJIAJHE BIIHOCIIHHS IO aHAJI3Y 1 OLIHKU PU3UKY.

ANbTepHAaTHBHBIC HHBECTHINH TPEICTABISIOT COO0H MHTEHCHBHO PacTyIIyIO 00JacTh, KOTOPAsk XapakK-
TEpU3yeTCs OTHOCUTEIBHO BEICOKMM pHCKOM. Hamm mcenenoBaHus HanpaBiIeHbl HA KOMIUIEKCHYIO OIIEHKY pHC-
KOB Takux mHBecTHuuil. butn copmupoBansl crieunansibie oopasusl u3 ETF, cooTBercTByromue ansTepHa-
TUBHBIM MHBeCTULMSAM. BriOopka Oblia ctpykTypupoBaHa o 10 kimaccam ajabTepHaTUBHBIX MHBECTHLUH. OneH-
Ka pHCKa IpEeroyiaracT NpUMEHEHHE Pa3lNIHBIX MOAX0A0B. IIepBbIif MOAX0A OCHOBaH HAa KOHIICIIIIMH BOJIA-
TUJILHOCTU M BKJIIOYAeT psan mep pucka. Ocoboe BHMMaHHE OBUIO YJENEHO PAaCCMOTPEHHI0 PHCKa HAa OCHOBE
aHaM3a aCUMMETPHH, KOTOPBII BBISBIISET JOMUHHPOBAHUE OTPUIATEILHOTO MEPEKoca pacipeeseHus] Npruobl-
. Bropoif moaxom oleHUBaeT PUCK B paMKax METOMOJIOTHH olleHKH pucka. Omenkn VaR u CVaR 0vum uc-
CJIe/IOBaHbl CPAaBHUTENILHBIM aHATU30M. TpeTHii MOAX0] HCHOIB3YET aHaIu3 YYBCTBUTEILHOCTH C JIOXOJAHOCTHIO
JBYX BBIOpPAHHBIX PBIHOYHBIX HHAEKCOB. OT0 S&P500 1 AGG. Tonpko /1Ba KJlacca U3 PaCCMOTPEHHBIX KIACCOB
ETF (xemx-hoHIp! 1 [UIMHHAS KOPOTKAs MO3HIMS) YKa3bIBAIOT HA YyBCTBUTEIHHOCTh K M3MEHEHHUSIM JOXOJHO-
ctu S&P500. OrnenbHON 00acThi0 HMCClieIoBaHUK Oblia MOAroHKa (DYHKLUHM paclpeeeHuUs] BEpOSTHOCTEH.
Yethlpe THIIA pacrpeieeHui ObUIM OmnpeieNeHbl KaKk Hauboiiee nmoaxosume. Hanbonee pexyppeHTHBIM pac-
TIpe/IeIEHNEM OKa3anoch YeThlpexmnapamerpuieckoe pacnpenesnenue béppa. Knacest ETF ommuatoTes ypoBHeM
pHCKa M XapaKTEpPUCTUKAaMH PUCKA, KOTOPHIE CIEAYET YUMTHIBATh IPH paclpesieleHNH aKTHBOB. MoJienpoBa-
HHE MHBECTHLIMOHHOTO PUCKA JUISl AJIbTEPHATHBHBIX MHBECTHUIINI JOJKHO HMCIIOJIb30BATh CJIOKHOE OTHOLICHHE K

AHaJIN3y U OLCHKC pUCKaA.

3.6. Mertoaun uijieopieHTOBaHOI PpO3pPOOKH BHUMOI 10 YNPaBJIiHCbKHX

iHdopManiiiHuX cucrem

K. e. H., Oou. /lenicoea O. O.

!

JIBH3 "Kuigcvkuu HayioHanbHuti ekoHoMIiYHUl YHieepcumem imeni B.I'emvmana’

The work considers of the current changes in the concept of managing requirements for information

systems. The problems of business requirements elaborating are described and ways to solve them are proposed.

The modern methods and frameworks for goal-oriented requirements engineering are analyzed. The problems of

further research are identified with the purpose of integrating goal-oriented requirements modeling in the process
of management information systems engineering.
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CBEIEHIMA Ob ABTOPAX
AHHOTALIMN

JocmimkeHo akTyalbHI 3MiHH KOHICIIi KepyBaHHSI BIMOTaMH 10 iH(opMariiiaux cuctem. OnmcaHo
npobyiemu GopMyBaHHs Oi3HEC-BUMOT 1 3aIIPOIIOHOBAHO LUISIXM iX BHpimeHHs. [IpoaHanizoBaHo iCHYrOUl MeTO-
I 1 ppeliMBOPKH LiIEOPIEHTOBAHOTO PO3pPOOJICHHS BUMOT. Bu3HaueHo npoOiieMaTHKy MOJabIINX J0CHTIDKEHb
3 METOIO0 IHTerpaiii MiJIEOPiEHTOBAHOTO MOAETIOBAHHS BUMOTAMH Y TPOIIEC IHKMHIPUHTY YIPaBIIHCHKHUX iH(O-
pMariiHUX CHCTEM.

HccnenoBanbl akTyalbHbIE M3MEHEHUS! KOHLENLUH YIPABJICHHUS TPeOOBaHUSMH K WH()OPMAIMOHHBIM
cucremMaM. OmUCcaHbl PoOIIeMbl HOpMUPOBaHKS OM3HEC-TPEOOBAHMA W MPEIIOKEHBI IMyTH MX pemieHus. [Ipo-
AQHAIM3UPOBAHBI CYIIECTBYIOIIHE METOABI M (PEHMBOPKH LEICOPHESHTUPOBAHHON pa3pabOTKH TpeOOBaHHMIL.
Omnpenenena npodyieMaTHKa JaJbHEHIINX HCCIIEA0BAHUM 3 LIENbI0 UHTETPAllK [eJICOPUSHTUPOBAHHOTO MO/e-

JMPOBaHUS TPEOOBAHUHN B IPOLIECC HHKUHUPUHTA MH(POPMAITMOHHBIX CHCTEM MEHEKMEHTA.
3.7. MoaenoBaHHS Ta ONTUMI3alis TUCTPUOYTHBHOI Mepe:Xi mimpueMcTBa

K. e. H., Ooy. Ilanacenxo O. B.
K. e. H., oou. Yazoseunv JI. O.
maz. Onuwenko A.A.

Xapxkiscokuil HayionanvHull ekonomiunuil yrisepcumem imeni Cemena Kysneys

VY po6OoTi po3rISHYTO MUTAHHS ONTUMI3AIlil AUCTPUOYTHUBHOI MEpeXi MiImpreMcTBa Ta Ii poib y 3a6e3-
neyueHHi croxuBadis. [100y10BaHO MPOTHO3HI MOJEII /ISl BU3HAYCHHS MOMUTY TUCTPHUO IOTOPIB Y HACTYITHOMY
nepioi, Ha OCHOBI OTPUMaHMX MPOTHO3iB chOpPMOBAHO Ta PO3B’sI3aHO TPAHCIIOPTHY 3a]a4uy MiHiMi3alii BapToCTi
JTIOCTaBKH MPOAYKIIi BiJ 3aBOIB-BHPOOHUKIB IO JHCTPHUO FOTOPIB.

B pabore paccMOTpeHbI BOIPOCHI ONTHMH3ALUH JTUCTPUOYTHBHOM CETH NPENNPUITHS U €€ pojib B
obecrieueHny notpeduTeseld. [IocTpoeHbl NPOrHO3HBIE MOJENH AJIsl ONpEIEICHHs CIIpoca TUCTPHOBIOTOPOB B
CIIE/IyIOIEM TIEPHOJIe, HAa OCHOBE MOJYYEHHBIX MPOTHO30B C(HOPMHUPOBAHA WM pEIleHA TPAHCIIOPTHAS 3a1ady
MHUHHUMH3AIUH CTOMMOCTH JOCTABKH ITPOIYKIMH OT 3aBOZOB-TIIPOU3BOJUTENEH K AUCTPHOBIOTOPAM.

The paper deals with the optimization of the enterprise distribution network and its role in providing
consumers. The forecast models were built to determine distributor demand in the coming period. The transport
optimization model of minimizing the cost of product delivery from manufacturing plants to distributors was
developed by the forecasts obtained.
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Hay4yHoe u3nanue

CUCTEMHbBIN AHAJIN3 U MOJEJIUPOBAHUE
INPOLHECCOB YIIPABJIEHUA

lleuamaemcs 6 aemopckoil pedakyuu

288



