ISSN 2524-0226. NMpobnemu Haa3BMYANHUX cuTyauin. 2018. N 2(28)

V]IK 614.8

L I, Babapuxa, x.c.-2.1., doyenm, ooy. kagh. (ORCID 0000-0002-2716-8028)
C. A. Epemenko’, k.m.un., doyenm, sacm. nau. incmumymy (ORCID 0000-0003-3685-4713)
I. M. Kpugyavkin®, k.m.n., oupexmop incmumymy (ORCID 0000-0002-2836-4004)
O.A. JIeemepos®, k.m.n., c.n.c., doy. kagh. (ORCID 0000-0002-1475-1281)

P.IL Illesuenxo®, k.m.n., c.n.c., nau. nayk. 6iodiry (ORCID 0000-0001-9634-6943)
1Xap1<i@cbl<ud HayioHanbHuli acpapuuil yHigepcumem imeni B. B. /loxyuaeea, Xapxis, Ykpaina
2IH(:mumym 0eporcasHo2o ynpaesiints y cgepi yusinornoeo saxucmy, Kuis, Yxpaina
*Hayko60-00cionuil, npoexmHo-KOHCIMpYKMopCbKuil
ma mexHoao2iYHull incmumym makpozpaii, Xapkis, Yxpaina
*Hayionanenuii yHigepcumem yuginvHo2o 3axucmy Yxpainu, Xapkis, Ykpaina

PO3BUTOK IHHQBAHIﬁHHX METOAIB CKOPOYEHHSI HACJIIAKIB
HAJBBUYANHUX CUTYANIHU TPUPOJHOI'O XAPAKTEPY

B po6oti posrnsgaerscs mporec (GopMyBaHHS OpraHizalifHO-TEXHIYHOTO METOAY 3MEHIICHHS
HEraTUBHUX HACIIJKIB MPUPOJIHUX HAJA3BUYAWHUX CHUTYAIlll, SKUI MOJSITae B y3araJlbHEHHI 3aX0JliB Te-
XHIYHOTO Ta OpraHi3allifHoOro xapakrepy. Y MpoIieci po3poOKH METOAy MH MOKIAJaIUuCsd Ha: 3 TOYKU
30pY JAOCSATHEHHS MMOBHOTH iH(OpMAaIIii — 3MEHIIIEHHS HEBiIOBITHOCTI MiXk (paKTHIHOIO Ta HEOOX1THOIO
KiTBKicTIO (hopMaiti3oBaHoi iH(hOpMaIllii; 3 TOYKH 30py KOPUCHOCTI iH(opMarii — 3MeHIIeHHs iHpopma-
1ii 3 HyJIbOBOKO KOPHUCHOKO JisUTBHICTIO Ta 30UTBIIEHHS PYHKIIOHABHICTE 00po0KH iH(opMmarii onepa-
TOPOM; 3 TOYKH 30py MAacoBOTO BHUKOPHCTaHHS 3alPOIIOHOBAHMUX AITOPHUTMIB Ta MpoIenyp — OalaHc
MPOICHTHOI (opMaiizoBaHOi Ta HedopMmaiizoBaHoi iHPOPMALi, O XapaKTEPU3y€e CTaH MOMIMPECHHS
Hebe3neku. OCHOBOIO OpraHizaliifHO-TeXHIYHOTO METOy € MaTeMaTHYHa MOJIEb, OTPUMaHa B PE3yJib-
TaTi TPUITYIIEHHS MPO BU3HAYCHHS EKBIBaJCHTHOI CXeMH 1H(QOPMAaIiiHO-KOMYHIKAIiTHOI B3aeMOJil
MIPOIIECiB MOMMPEHAS HETaTHBHUX HACIHIJIKIB HAA3BUYAHHUX CHTYAIlli MPUPOIHOTO XapaKTepy, K CXe-
MU iH(hOpMaIiTHO-KOMYHIKaIiiHOT cucTeMH 3 (YHKITIOHAIBHOIO Pe3epBYBaHHIM. Y XO1 TOCIiIKEHHS,
B peaJbHUX YMOBaxX MMOIIMPEHHS MPUPOJHUX HAA3BHYAMHUX CUTYyalild, HaAilHICTh Ta e(EKTHUBHICTh
MPOMIOHOBAHOT'O CHIOCO0Y MOM'SKIIICHHST HACIIAKIB OXOPOHH 3/I0pOB'S Ta 010J0T1YHHX HeOe3MeK SIK Haii-
OlpIn HEOe3MeyHol /Uil YKpalHu TepUTOopii 3a KINBKICTIO JKEPTB Ta XKepTBU Oynu nosefeHi. OTpumani
pe3yNbTaTH, y pasi iX MoJaabIIoro NPaKTHYHOTO 3aCTOCYBaHHS, JO3BOJATH CYTTEBO MOKPALIUTH (QYHK-
[IOHAJIbHY CHPOMOXHICTh €IMHOI JIep)KaBHOI CHCTEMH TI'POMAaJTHCHKOTO 3aXUCTy YKpaiHW, 4acTHHY
TIOJIOJIAHHS HACI/IKIB HAaJI3BHYAWHUX CUTYyallidl NMPUPOIHOTO XapakTepy. Y TEOPETUYHOMY IUIaHi pe-
3yJIBTATH JA03BOJISITh PO3POOMTH HAMHOBIIII MIAXOIU 10 3MEHIIICHHS HACIJIKIB Ha[3BUYaHUX CUTYyaIlii
MOBUTBHOT IIBUAKOCTI MOIIMPEHHST aHTPOIIOTEHHOT'O XapaKTepy, M0 BKIII0Ya€ MEXaHi3M BIUIMBY Ha iH-
(dopmariline cepeoBHILE TX MOIUPEHHS.

KuarouoBi ciioBa: opranizalliifHo-TeXHIYHUN METOJI, HACITIIKN Ha[3BUYAHUX CUTYaIliii, HeOe3Ie-
Ka IPUPOIHOTO XapakTepy, iHdopmalliiiHe cepenoBuiie

1. Beryn

CyuacHHil cTaH TeXHOT'€HHO-TIPHUPOIHO-COIIAJIbHOTO CEepeIOBHIA YKpaiHu Xapa-
KTE€PHU3YETHCS TOCUTh HEOJHO3HAYHUM Ta CKJIAHUM PO3MOAIIIOM BUHUKHEHHS HAI3BU-
JallHUX CUTYaIlii.

Amnatiz octaHHboro [1, 2] 103BOJMB BU3HAYNTH HAWOLIBIIY BIpOTiIHICTh 1X BHHH-
KHEHHS 32 XapaKTEpoOM y MeKax OKPEeMHX PETioHiB YKpaiHW Ta KOHCTAaTyBaTH HACTYII-
HE — YMOBOIO 3a0e3neueHHs epeKTUBHOTO (HYHKIIOHYBaHHS €IUHOT CUCTEMH IHBiIb-
HOTO 3aXHCTy YKpaiHM € KOHIIEHTPAIlis MPIOPUTETHUX HAYKOBHUX JOCIIKEHb Yy CETMe-
HTI1 CKOpOYeHHs HeratuBHUX HachinkiB HC mpupoanoro xapakrepy.

AHai3 OnpWIIOTHEHOI CTATUCTUKY MO0 KUTBKOCTI Ha3BUYAHHUX CUTYaIliH, 10
BUHUKAIOTh B YKpaiHi CBIAYUTH MPO BIAHOCHY cTadimizamiro ix kinbkocti. [Ipore kinb-
KiCTh TIOCTPaXIAJNX Ta 3aruOJUX B iX HACHIJOK 3aJIMIIAE€THCS HE3MIPHO HAIBHCOKA,
HE3BaKAI0UM Ha 30UIbIICHHS KIJIBKOCTI Ta BApPTOCTI NPOITaKTHYHUX 3aXO0MiB, 5K 3 00-
ky €JICL3 Ykpainu B LijloMy, Tak 1 BIJIOBIAHUX CTPYKTYp PsAY AEp:KaBHHUX Ta CyCIHi-
JBHUX 1HCTUTYTIB (pHC. 1).
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Puc. 1. Anaji3 nuHaMika BUHUKHEHHSI HAA3BHYAHUX cuTyalii (a); aHai3 AuHAMIiKHU 3Mi-
HM BiTHOIIEeHHS YHucaa 3arudaux a0 kinbkocri HC (b); anangiz nuHaMiku 3MiHH 4McjIa MOCTPaXK-
aaaux a0 kinbkocti HC (¢) ( xe -- -- -- -- J1iHifAA NOJJiIHOMHOTO TPEHY)

2. AHaJi3 JiTepaTypHHUX JaHUX TAa NOCTAHOBKA NMPo0JieMHn

[Tpobnema moiyKy HOBITHIX IIISIXIB MiABUINCHHS €()EKTHBHOCTI MIPOTH/IIT Ipoliecam
nompenHst Hebesnekn HC nmpuponHoro xapakrepy akryansHa kpainam €C ta CIIIA.

Tak B cepi ckopoueHHst HacaiakiB npupoaHux HC HayKOBi JOCHTIIKEHHS B IUX
KpaiHax MaroTh YITKY TEHICHIIII0 O BpaXyBaHHs BIUIMBY Ha PO3BUTOK Ta MOLIUPEHHS
HC texHorennux ta npodeciiiHux pu3uKiB BAHUKHEHHS [3 ], Hacammepe, ByTUIbHOT [4]
Ta XiMIYHOT MPOMUCIOBOCTI [5], Ta pakTOpiB MOMMPEHHS HEOE3MEeKH BHACIIOK 3eMJIe-
TpyciB [6] Ta noBeHiB [7]. B iHpopmaniiiHO-KOMYHIKaTUBHOMY actiekTi [8], mpu dop-
MyBaHHI CHUCTEM MiATPUMKHU pillleHb Ta MiHiMizalii HacainkiBe HC mpupogHoro xapax-
Tepy ocoOiauBa yBara MpHUAUISETHCS MOMIMPEHHIO CydacHUX IHTepHeT TexHosoriil [9],
3ac00iB inTepakTUBHOI Tenedownii [10] Ta comianpaux Mepex [11].

JocnimkeHHs ykpaiHChbKUX BUeHHUX Yy cepi nogonanus Hachiakie HC npupoaHo-
ro XapakTepy JIOCHTh TPUBAIMNA Yac BiAOYBaJMCh B KOHTEKCTI 3arajlbHUX TEHICHIIIMH,
SK1 IpUTaMaHHI PErioHaJIbHUM 0COOJIMBOCTSM PO3BUTKY KpaiH CniibHOTH He3anexxHux
Hepxas y uuiomy [12]. BTiM BpaxoByrouM perioHaibHI OCOOTUBOCTI 3HAXOIKEHHS
VYkpaiHu Ta 3arajibHO/Iep»aBH1 TEHJIEHIIIi pO3BUTKY KpaiHU, HAyKOBa CIUJIILHOTA aKTya-
mizye [13] cBoi mocnimkeHHs y po3pi3i ix OaueHHs HAYKOBISIMHU IPOBIIHUX KpaiH CBITY
SIK B aCIeKTl TeXHIYHUX [ 14], Tak 1 B acniekTi opraHizamiinux [15] iHHOBAaIIIH.
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OCHOBHHMM HEIIOJIIKOM 3a3HAY€HUX JOCIHIKeHb € BIJCYTHICTh CUCTEMHOCTI B iX
MPOBEACHHI Ta BIICYTHICTh TEOPETUYHOTO MIATPYHTS IJIs1 HOJAIBIIOTO PO3BUTKY.

TakuM 4MHOM, yMOBOIO 3a0e3rneueHHs €()EeKTUBHOro (PYHKIIOHYBaHHA €IHUHOI
CHCTEMHU LUBIIBHOIO 3aXUCTy YKpaiHU B YAaCTHHI CKOPOUYCHHSI HETaTUBHUX HACIIAKIB
HC npupognoro xapakrepy € po3poOka I1HHOBALITHUX METOAIB OpraHi3aliiHOro-
TEXHIYHOTO XapaKTepy, L0 € aKTYaJIbHOI0 HAyKOBO-TEXHIYHOIO IPOOIIEMOIO.

3. Mera Ta 3aBAaHHSA JOCTIIKEHHA

Metoro JOCHIDKEHHS € po3poOKa CydacHHMX 1HHOBAIlIMHUX OpraHi3aIliifHoO-
TEXHIYHUX METO/IB CKOPOUYEHHS HETaTUBHHUX HACIHIJKIB HaJA3BUUYAMHUX CUTYaIll MpH-
POHOTO XapakTepy, Kl CHUPAIOThCS Ha MOMJIMBOCTI BIUIMBY Ha iH(opMaIliiiHe cepe-
JIOBWINE 30HU TIONTUPECHHS HETATUBHUX HACIIJIKIB HAI3BUYAMHUX CUTYAIlll CYy4acHHX
iH(OopMaIifHO-KOMYHIKaTUBHUX TEXHOJIOTIH.

JUis TOCSITHEHHS TOCTABJIEHOT METH Tpeba BUPIIINTH HACTYITHI 3aBAaHHS.

[To-mepiie, BU3HAUMTH MapaMeTpH, PIBHSHHS 3B’A3KYy Ta 00JAaCTh JOMYCTUMHX
pillieHh MaTEeMaTUYHOI MOJIEI 3aJ€KHOCTI KUIBKOCTI HACHIIKIB HAJI3BUYAHHUX CHUTYya-
I TPUPOAHOTO XapaKTEPy BiJ MOKIMBHUX Bapialliii HEKEpOBaHUX 3MIHHHX, SK-TO TTOB-
HOTa Ta KOPUCHICTH 1H(OpMAIIl 1IOAO0 MPOLECIB MOIIMPEHHS HETaTUBHUX HACHIAKIB
HAJ3BUYAWHUX CUTYyaIlill IPUPOTHOTO XapaKTepy.

[lo-npyre npoBecTy nepeBipKy Ta OOrOBOPEHHS JOCTOBIPHOCTI OTPUMAHOI MaTeMa-
TUYHOI MOJIelli ckopoueHHs yucna HachiakiB HC nmpupogHoro xapakrepy, a caMme yucia
KEPTB Ta MOCTPAXKJAINX, Bl Bapiallli MOBHOTHU Ta KOPUCHOCTI 1H(GOpMaIii 100 Mpolie-
CiB MOIIMPEHHS HETATUBHUX HACIIAKIB HAI3BUUAHHUX CUTYAIlill PUPOIHOTO XapaKTepy.

4. Po3poOka MaTeMaTHYHOI MO/IeJIi 3aJ1€5KHOCTI YHC/Ia HeTATUBHUX HACJIIKIB
HA/A3BUYANHUX CUTYyalliil IPUPOJIHOr0 XapaKTepy

Crnuparouuch Ha ICHYIO4Yy B YKpaiHi HOpMAaTHBHO-IIpaBOBY 0a3y /10 4Hclia MOX-
JUBHX KEPOBAHUX 3MIHHUX (JOPMYEMO MaTEMAaTHYHOI MOJIEII CJIiJ BITHECTH HETaTHBHI
HACTIJKM BiJ A1M HAA3BUYANHUX CHUTYaIlli, sIKi MOAIISIOTHCS HAa HACTYIIHI: TUIONIA TO-
mpenns He6esnekun HC (Q,); 3aTpatu Ha mikBinauito Hachiakis HC (Q,); po3mip 3a-

MOJISTHOT KO (3 ); KUTBKICTh 3aru0mux ((,); KUIbKICTh TOCTpaxaanuXx ( (s ); Kiib-
KICTh OCi0 3 MOPYIIEHHSM YMOB JKUTTENISIBHOCTI ( (g ). AHamI3 cTyneHs Oe3nexku QyH-

KI[IOHYBaHHS TPHPOJHO-TEXHOT'CHHO-COIIAJIBHOTO CePEOBHIAa B YMOBAaX HETaTUBHOTO
BBy HC mpupoHOTO XapakTepy J03BOJISE CTBEP/KYBATH MPO BUKIIOYHY TEPIIO-
YEeproBiCTh Ta CKJIAJHICTh CKOPOYEHHS caMe HeraTMBHHMX HacliJkiB (, Ta (. Bixrak

BEITMYMHY OCTAHHIX JIOIIBHO BU3HAYHUTH B SIKOCTI KEPOBAHUX 3MIHHUX (HOpMyeEMOI Ma-
TEMaTHUYHOI MOJIENI.

B koHTekcti (opmyBaHHS  IHHOBaUIMHOIO  MeXaHi3My 1HQoOpMaliiiHo-
KOMYHIKaTHBHOTO BIUIMBY Ha BEJIMYMHY HETaTHBHHUX HACIHIJIKIB B SKOCTI HEKEPOBAHHUX
3MIHHMX MaT€MaTUYHOI MOJIeJ IPUMMAIOTHCSl HACTYITHI MOKA3HUKU:

— (T,e) — 9ac HaxxomKeHHs Ta 00poOKH iH(popMaIii Bil IEPBUHHOTO iCHTU(IKA-
TOpa JpKepena HeOe3NeyHol MoAil, SKU HOPMYETHCS O YMOBHOTO Yacy 3017bIIEHHS
BEJTMYMHU KepoBaHOi 3MiHHOT Qs Ha 1 mpu nommpeHH1 HeOe3neKy;

— (K,) — crymniHb MOBHOTH iH(pOPMAIIT PO JHKEPEJIO BUHUKHEHHS HEOEe3MeUHOT

MOJTii Ta MIBHIKICTh TIONIMPEHHS HEOE3MEeKH, IKa € HOPMOBAHOIO 3MIHHOIO, a caMe Bi-
HOIIEHHS 4ucia iHOopMAIiitHUX MOBIAOMIEHb 10 ()aKTUYHOTO YHUCNA JKepen HeOe3-
MIEKU TIPUPOIAHOTO XapaKTepy;

— (K4 ) — xopucHicTh iH(popMallii 11010 MPUHHATTS yIPABISIOYOr0 PilllCHHS CTO-
..................................................................................................................................................... -
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COBHO 3aXO/IIB 31 CKOPOUEHHSI HETaTUBHUX HACIIJKIB, SIKa BU3HAYAETHCS BITHOIICHHSIM
BIPOTIAHOCTI (P;j) TOCSTHEHHS LTI CHCTEMOIO IPUHHSATTS PIllIeHb Micis BUOOPY 1-TO Ba-
plaHTy pO3BUTKY MOJIN 7O BIPOTLAHOCTI (P) IMOCATHEHHSI BU3HAYEHOI LIl IpU BHOOPI
M000T0 BapiaHTy PO3BUTKY MO/IIH.

Mexani3m nomupeHHs: HeratuBHUX HacaiakiB HC npupoaHoro xapakrepy B yMoO-
BaX B3a€EMOBIUIMBIB iH(OpPMaIIfHO-KOMYHIKATUBHOTO MPUPOAM HABEJCHO Ha pucC. 2.
ExBiBaJIeHTHOIO CXEMOIO 1H()OPMAIIITHO-KOMYHIKATUBHOTO MEXaHI3My MOLIMPEHHS Ha-
cmiakie HC npupoaHoro xapakrepy € iHbopmaIiiifHo-KOMyHIKaTUBHA cucTeMa 3 (DyHK-
[IIOHAJIPHAM PE3EPBYBAHHAM, SIKa, JJI BU3HAYCHHSIX KEPOBAHUX 3MIHHUX (, Ta (g,

IIpeACTaBJIeHa Ha puC. 3.
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Puc. 2. Cxema nomupenns Hacjaiakise HC npupoanoro xapakrepy B yMoOBax B3a€MOBILJIMBIB
ingopMmaniiiHo-komyHikaTuBHOr0 npupoau. (ne HII — nax3Bnyaiina nopnis; q\); — HeraTuBHi Hac-
ginku rpynu (v €l..6]) xapakrepy Bignosinno (x € (O,M,R,D)) — Bix 06’ekTOBOIO 10 A€P:KABHOTO

N M R . .
P1BHIB MOIIUPECHHSA \I"O6M Ta “VO@M — 00J1aCTH AO0IMYCTUMMUX YIIPABJIIHCHLKHUX plI]IeHb)
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Puc. 3. EkBiBaneHTHa cxemMa 3 (YHKUiOHAJIBLHHAM pe3epBYBaHHAM iHdopmaniiiHo-
KOMYHiKaTHMBHOI B3aeMo/ii momupenns Hacaiakis (, ta (; HC npupoanoro xapakrepy. (MRs,,

RDgs — exBiBaneHTHi iHopManiliHO-KOMYHIKATHBHI eJ1eMEHTH B HANMPSIMKY NMOIIUPEHHS HeraTH-
BHHUX HACJiAKIB)

"
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[IpoBeneHHs €KBIBaJICHTHUX MEPETBOPEHD JO3BOJISIE PIBHSAHHS 3B’ SI3KY A7 1H(O-
pMalifHO-KOMYHIKaTUBHOTO IPOCTOPY MPOLECY MOIIMPEHHS HEraTMBHUX HAaCIlJKIB
HC npupogHoro xapakrepy npeIcTaBUTH y BUTIISAIL

m-+1

b, =TT~ [ [-f ) (oD. )

ne pqy(t) — iMOBipHICTh 3HAXO/UKEHHS 3Ha4eHb KEPOBAHMX 3MIHHUX B 00JacCTi AOMYCTH-
MUX pimieHb; f(Xx) — QYHKIIS HEKepOBaHWX 3MIHHHX; M — KUIBKICTh CKBIBAJICHTHHX
eneMeHTiB ABgq 1H(pOpMaifHO-KOMYHIKATUBHOTO PE3epBYBaHHsA (puC. 2) Ta pi 2(t) —
IMOBIpHICTb 1X (YHKIIIOHYBaHHS; N — KUTBKICTh TPYH €JeMEeHTIB (IOTOKIB) iH(popMaIriii-
HO-KOMYHIKaTHBHOTO PE3€pPBYBAHHS.

OO6nacTp MONIYKY pIMICHHS A MaTeéMaTUYHOi MOJENl y pasi MICUEBOTO PIBHSA

MOIIMPEHHS HETATUBHUX HACIIIJIKIB \|1(q 4,q5) € 0611aCTh JOMYCTHMHX PillleHb Y

v(a,.0s) e v, )

Henocsaruenns BepxHboi MeXI1 SKOi, 32 IBOMa KEPOBAHUMH 3MIHHUMH, € KpUTEPI-
€M (opMyBaHHSI MaTEMaTUYHOI MOJIETII.

B ymoBax HacTyNmHUX MPUITYIIEHb:

BUKOHAHHS YMOBH (2) MOXJIMBE JIMIIIE 332 PaXyHOK Bapiallli BHyTPIIIHIX apameT-
piB (T, K,, Ky) dynxkuii f(xy), 110 00yMOBIEHO MaJIOI0 MPUBEAEHOIO HIUIBHICTIO Ke-
POBaHUX 3MIHHUX (,, (s IO BIJHOLIEHHIO J0 IJIOIII 1HHOPMaLIHO-KOMYHIKaTUBHOTO

ceperoBuIIa ; ;

Ha TEXHIYHOMY PIBHI HE ICHY€E MEPELIKO ] U010 30UTBIIEHHS MPOITYCKHOT MOMIIH-
BOCTI CHCTEMH KaHaJIiB 3B’ s3KIB JJIA Mepeaadi iHpopMaliifHO-KOMYyHIKaTHBHUX;

BCl €JIEMEHTU EKBIBAJIEHTHOI CXeMM 1H(GOpPMalIiHO-KOMYHIKaTUBHOI B3a€MO/IIi
(puc. 2) piBHO HaJiiHI 11010 3a0€3MeUeHHs] MEXaH13My MOUIMPEHHS HEraTUBHUX Hac-
ninkiBe HC mpupoaHoro xapakrepy.

3 ypaxyBaHHSIM HaBEJICHUX NPUITYIICHb Ta PIBHAHHS 3B 53Ky (1) 1715 KepoBaHHMX
3MIHHMX MaTeMaTHM4YHa MOJENIb 3aJeKHOCTI YMcia HEraTMBHUX HACHiIKIB (, Ta (s
HaJ3BMYAlHUX CUTYalli IPUPOHOTO XapaKTepy g MICUEBOTO PiBHS MOLIUPEHHS He-
Oe3rneKu MpuiiMae HaCTYITHUN BUTIIS

QS(t) =Q5 {1_ [1_ K. Kobi (Tue )]mﬂ}; 3)

Q4(t) =q; {1_ [1_ Ky Kop (Tue )]m }n , (4)

32 YMOBU OJJHOYACHOCTI BUKOHAHHS HaBEJCHUX NMPHUMYIICHb Ta (PAKTUYHOTO 3HAUCHHS
JUTSL M Ta N BIAMOBIIHO (M=3; n=2).

BpaxoBytoun ymoBy (2), opraizaiiiiHo-TeXHIYHUA METOJI CKOPOUYCHHSI HEraTHB-
HUX HachiakiB (, Ta §; HC mpupomHoro xapakrepy MiCI€BOrO piBHS MOIIMPEHHS MO-
Jsirae 'y TOTpUMaHHi, pu GOpMYBaHHI BapialifHMX KOMOIHaIlIif HEKePOBAHUX 3MiHHUX
(T, Ky, Ky), kpuTepito BuOOpy opraHizaliifHO-TEXHIYHOTO PilllCHHS

Q5(t) < qu u(:14(0 < qu’ (5)
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R R .. . . . . . . .
Jc q5 Ta q4 — MIHIMAJIbH1 3HAYCHHA IMOKA3HUKIB BI1AINMOBIAHUX HACJI1IK1B, SdK1 XapPaKTC-

PHU3YIOTh perioHanbHuM piBeHb HacTanHs HC.

Crin 3a3Ha4uTH, 110 TTOBE/IIHKA MOX1IHOI Ipynu HeraTuBHUX Hachinkis HC mpu-
POJIHOrO Xapakrepy (3 norisay iH(GopMaliifHO-KOMYHIKaTUBHOIO B3a€EMOBILINBY) Bpa-
xoByeTbes y Burisii: 0, (t),qq(t) — KiIBKOCTI Ta BIACTHBOCTI SIKOCTI PE3EPBHUX elie-

MEHTIB ekBiBaJieHTHOI cxemu; 0, (t), d4(t), q,(t), q;(t) — BepxubOi Mexi 0bmacTi no-
MyCTUMUX PIIICHb Y (I;%M.

[Ipu po3poO1il KepyroUynX aaropuTMIB OpraHi3aliiHO-TEXHIYHOTO METOLY CKOpO-
yeHHs HeraTuBHUX HacaiakiB HC npupogHOoTo Xapakrepy Ta iX mporeayp, 3a0e3neueH-
HsI OCHOBHHUX BJIACTHBOCTI 3IMCHIOETHCS 3a PaXyHOK: JTUCKPETHICTh — BUCOKOTO PIBHS
JeTai3alii Ipouecy OTpUMaHHs BapiallliHUX MapaMeTpiB; 3p03yMUIICTb, BU3HAYEHICTh
Ta pe3yJbTaTUBHICTh — BHYTPIIITHLOTO MEXaHI3MY Y3TOKCHHS MPUIATHOCTI HEKOHTPO-
JIbOBAHUX 3MIHHUX MaTEMaTUYHOI MOJEJel 3aleXHOCTI HeratuBHuUX Haciaiakis HC
MIPUPOTHOTO XapaKTepy Ta MoJeNeld MPUUHATTS yMPaBIiHCHKUX PIIllIeHb, SKiI € To0a-
JBHUMU JUIsl BCHOTO BHYTPIIIHBOIO 1HPOPMaLIHHO-KOMYHIKaTUBHOTO CEPEAOBHUILA; Ma-
COBICTh — MEXaHI3My aJanTarllii OCTaHHbOTO 110 iH(OpMaIIifHOI HEOTHOPIAHOCTI BHYT-
pIIHBOrO 1H(POPMAIIHHO-KOMYHIKATUBHOTO CEpPEAOBUIIA B YMOBax MpOsiBY HeOe3MeK
MIPUPOTHOTO XapaKTepy Pi3HOI YaCTOTH BUHUKHEHHS, 110 Y CBOIO YEPTY JO3BOJISIE€ OXBa-
TUTU YBECh CIIEKTP 3arpo3 MPUPOTHOTO XapaKTePy.

5. O0roBopeHHs pe3yJabTATIB JOCJIIIKEHHS

OniHka MOXJIMBOCTI NMPAKTUYHOTO 3aCTOCYBAHHS OpraHi3alliiHO-TEXHIYHUX Me-
ToliB ckopoueHHs HachiakiB HC mpuponnoro xapakrepy nposeneno 1t HC menuko-
6ionoriyHoro (Mb) xapakrepy. OcTaHH1 XapaKTepU3yIOThCs P13KO BUPAKEHUM JIOMIHY-
BaHHAM IPIOPHUTETIB cKopodeHHs came Q4 Ta Qs HaACIIKIB, @ TAKOX CKJIAJHUM JTyajic-
TUYHAM XapaKTEPOM — MPHPOTHUM 32 MPOIIECOM BUHUKHEHHS Ta COIaIbHUM 3a TPO-
LIECOM PO3IMOBCIOPKEHHS HACII/IKIB.

JInst IpoBEICHHS €KCTIEPUMEHTANIbHUX AOCIIKEHb OYB pO3p0o0IeHUI IHTepaKTUBHUI
KOMITJIEKC, SIKAI peai3oBaHa Ha Cy4acHHUX 3aco0ax [HTepHeT — TeXHOJOrii Ta IHTepaKTHB-
HOI TenedoHil, IKUi J03BOJIMB BU3HAYUTH 1H(OpMaLIliiHE CepeIOBUILIE Y BUTTIS pHC. 4.
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Puc. 4. Cxema opranizanii indopmaniitHo-komyHikatusHoro cepegosuma HC MB xapak-
Tepy NPpHU NPOBeJeHi eKCIePUMEHTAJbLHUX JA0CTiI:KeHb 3 BU3HAYEHHSI JOCTOBIPHOCTI Ta epeKTHB-
HOCTI OpraHi3aliiHO-TeXHiYHOr0 MeTOAy CKOpoYeHHs1 HeraTuBHUX HacjaiakiB HC Mb xapakrepy

"
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Ha puc. 5 Bukopuctani HacTymHi nmo3Ha4eHHs [1...Ix, |l — LmeHTHdiKaTOopu IKe-
pena HeOe3nekn Mb xapakTepy, sKi peanizoBaHO Yy BHUTJISAI KIIEHTCHKUX JOAATKIB Ha
0a3i TexHosorii Android; Sy, Ta Sk — cepBepH MICIIEBOTO Ta PETiOHAIBLHOIO PiBHS 3 00-
poOkH 1HPOpMaLIHHUX TOB1IOMIEHb; Mb — TepuTOpisa NOMmMUpeHHsT HEOE3MEKH MEIUKO-
OlosioriuHoro xapakrepy (ado 3HaxomkeHHs mxepena Mb ypaxenns); E — 3aknan me-
JTMKO-010JIOTYHOTO KOHTPOJIKO CTaHY TEPUTOPIi Ta JIaOOPATOPHOTO MiATBEPKEHHS Xa-
pPaKTepHUCTHK JKepena ypaxeHHs; M — 3aknan (3aknagun) MO3 Vkpainu, ski 3Haxo-
JSThCS B 1HPOpPMAIITHO-KOMYHIKATUBHOMY CEpEIOBHINE MOIIUPEHHSI HEraTUBHUX Hac-
nigkie HC Mb xapakrtepy; O — 3aknan (3aknaan) MOH VYkpainu, y pa3i BiiBiAyBaHHS
OCTaHHIX JpKepenaMu a0o i1eHTudikaTopamMu (BTOpUHHUMHU pkepenamu) Mb Hebesne-
ku; K — 1HIII1 3aK71a11 3 MAaCOBUM NIepeOyBaHHSM JIFOJIEH, K1 BIABIAYBAIUCS KEPEIaMu
Mb Hebe3neku npoTAroM MpOrHo3yeMOro 1HKyOauiiHoro nepioay; Inter — 3a6ip iHpo-
pMariii 3 comiaJbHUX Mepex (aJbTepHAaTHBHI 1H(GOPMAIlIKHI JKepesa); MUIbHI JiHIT —
HanpsMu 1HGOpMaIIHHUX TOBIOMIICHB, AKi POpMYyIOTh IHPOpMaIliiHe-KOMYHIKAaTHBHE
cepenoBHIIe NomupeHHs HeraTuBHUX HaclinkiB HC Mb xapaktepy; myHKTUpHI JIiHIT —
HanpsMu 1HQOpPMaLIHUX MOBIIOMJIEHb, HAIPABJICHI HA JIOKATi3allill0 HETaTUBHUX Hac-
niakie HC Mb xapakTtepy; TOUKOBI JiHIT — HAPSIMU NPOBEACHHS OpraHi3aliiHUX 3aX0-
JIB 3 JIOKaJIi3alli Jykepen Ta ieHTu(iKaTopiB (BTOpUHHUX Jukepen) Mb nebe3nexu.

Heo0ximHOI0 yMOBOIO IIOJI0 JOCATHEHHs €()eKTUBHOCTI 3aCTOCYBaHHs OpraHi3a-
IIHHO-TEXHIYHUX METOJIIB CKOpOYeHHs HeraTuBHHMX Hacaiakie HC mpupomHoro xapak-
Tepy € TOTpUMaHHS YMOBH, a caMe: CYMapHUM Yac mepeaadi iHpopMariitHuX MOBiIOM-
JIEHb Ta 3aMUTIB KU BU3HAYAETHCS TEXHIYHUMH MOXKJIMBOCTSIMU Ta apXITEKTYpOIO 1H-
TEPaKTUBHOTO KOMILIEKCY «KIIEHT-CEpBEp-CepBEP» MOBUHEH OyTH Ha0araTto MEHIIHM,
3a yac BUKOHAHHS OpTaHi3aliifHuX 3aX0/IiB

ng mg
ZTU%J- >>> Z:TUTOi . (6)
-1 =

BBakaroun ckiaiHICTh BU3HAYEHHS CYMapHOrO yacy mepenadi iHhopMamiiHux
MOBI1JIOMJIEHbB, 10 BIANOBiAae O6e3nocepeHbo (g) — HeOe3Mnelli, Mpu TOCTATHHO BEJIHUKIH
KUIBKOCT! KJIIEHTCHKUX JTOAATKIB, YMOBY (6) MOXKHa TpaHC(OpMyBaTH B HACTYITHY YMO-
BY, 4 cCaM€ — MaKCHUMaJIbHUI 4Yac 3aTPUMKU MEpeXeBUX 1HPOpPMaLIHHUX MOB1IOMIIEHb

TT . .. . .
max A" {T,,;} npu ix mepemadi Mixk 00’€KTaMU IHTEPAKTUBHOTO KOMILIEKCY «KIIIEHT-
cepBep-cepBep» MOBUHEH 3HAXOUTHUCS Y MEXax 1HTEpBaIIy:

A —0 <max A'{T g} <Ag +0, (7

ne Ay — cepenHs 3aTpuMKa MEPEKEBUX iHPOPMALIHUX MOBIIOMIIEHD, SKa 3aJIEKHTh

BIJl IIBUJAKOCTI V., I€peaadl MOBIJOMIIEHb B Mepexi Internet abo (Ta) iHTEpaKTUBHOI

TeneoHii, Ta MAKCUMAILHUM YUCIIOM MEPEKEBUX MOBimoMIeHs N ... AKi HAIXOIATH

710 KOHIICHTPATOPY KOJIEKTUBHOTO JAOCTYITY MEpPEXi Ta BU3HAUAETHCA apXITEKTYpOIO Op-
rafizamii iHTEpaKTUBHOTO KOMIUIEKCY; O — MeXa JONYyCTUMHUX BiIXWIEHb 32 YMOBHU

. TrT . ‘o .
i IOpAAKYBaHHs MOTOKY 3aTpuMoKk MaxX A {T,,} iHdopmariiiHux MepekeBHX MOBi-
JIOMJIEHb HOPMAJIBHOMY 3aKOHY PO3MOALTY.

JloctaTHst yMOBa €(peKTUBHOCTI MOJISITa€ B TOMY, 110 CyMapHUi yac o0poOku iH(o-
pPMaIiifHUX TOB1IOMJICHB 010 BU3HAYCHHS CTYIEHIO HeOEe3MEKN Ta IPUUHSATTS BiIOBI-
JTHOTO YTPaBIIHCHKOTO PIllIEeHHs KEPIBHUKOM 3 JIiKBijamii HaJA3BUYAHOI CHUTYyallii, K
€IMHA BapialliifHa CKJaJl0Ba 3 MOMIALY Ha MPUPOIY OpraHi3alifHO-TEXHIYHUX METO/IIB,
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MOBHMHHA OYTH MEHIIIOI 3a cepeHiil yac iHKyOariiHoro (abo (araasHOTO A1 0COOIUBO
HeOe3MeYHNX) Mepioy MOMMUPEHHS MPOTHO3YEMO MEIHUKO-010JI0TIyHOT HeOe3neku 3a
YMOBH BiJIpaxXyBaHHs 4acy HEOOX1THOTO JJIs MPOBEJCHHS 3aXO0/AIB 3 JOKaIi3allii epBHUH-
HOTO JpKepedna, oro iienTudikatopy (IMOX1THOTO JKepeia) Ta yacy JIabopaTOpHOTO Miji-
TBEP/DKCHHSI HEOE3MEeKU EPBUHHOTO JIKEPeia MEAUKO-010JIOTTYHOTO XapaKTepy.

[lepma rpymna ekcrepuMEHTIB 3/A1MCHIOBAIach B yMOBaxX OpraHi3aliiHOi CXEeMH
iH(OpMaIIIfHOTO CepeIOBHINA MOIMMPEHHS HETaTUBHUX HachiakiB Mb xapaktepy, sika
HaBe/IeHa Ha puC. 4 Ta IpU LIBUAKOCTI B Mepexi V= 100 Mour/c (ctiiike iHpopma-
uiiHe cepenoBuine). Jlpyra rpymna eKCIEpeMEHTIB NpHU MIBHAKOCTI B MEpExi
V ner= 10 MOuT/c (HecTilike 1H(pOpMaliiiHEe cepelOBUILE).

[TpoBeneHi B paMKax TaKTHYHUX HAaBYaHb IMITAIlIMHI €KCTIGPUMEHTH JJIs1 OpraHi3aliii-
HO-TEXHIYHOTO METOY MICLIEBOTO PIBHS Jall PE3yJIbTaTH IIpUBeieH] B Tab. 1. Ta Ha puc. 5.

Ta6u. 1. Pe3yabTaTH eKcnepuMeHTAIBLHUX AOCIIIKeHb 0 mepeBipui gocroBipHocti OTM
ckopoueHHst HeraTuBHuX HacaiakiB HC MbB xapakrtepy

ACIeKT [TapameTpu CTaTI/ICTI/IIIHF)l BI/IV61pKI/I EKCIIEpUMEHTIB
MepeBipKH ; 7 [noBipuuii HaJiHICTh +30
iHTEepBan]
ExcnepuMeHTH nepiuoi rpynu
TexHIYHMHA 1,0332 0,092327 [1,0072- 0,95 +0,2769
' ' 1,0591] ' ’
e [0,9884-
Opranizaniiauit 1,0158 0,097334 1,0435] 0,95 +0,292
ExcnepuMeHTH nepuoi rpynu
Texuiumuit 1,032 0,068905 [1,0116- 0,95 40,2067
' ' 1,0504] ' ’
NP [0,9931- n
Opranizaniinuit 1,0118 0,066569 1,0305] 0,95 0,1997
Max gac anpauﬁ' qac CE:OE,EEEOTSHI?MIG{ME}JE}KEB}D{
300 / ToR{ToMIEHS (Mc)
(cex) / 0053
4 —l/ /
;! //
160 \ / / 0048 / /
\ / / 1L,
\—/—Mt}mnom 900 IHTEpRATy
%0 \\\ ? T // Il - Mexi J0BIpH0r0 ETepBaTy y { /
L2
\\ PRy //
240 \ 2 - / / /
X P - y,
. / o
0 - : 7 (mouep mepremamo MG S /
Hefleaeky) 0033 / / \/’ /
_______ /
erampobodoro mmy oeparopa | | 2T ————— £ (H%”Ep sepicit o M
200 I : I - X KITBKICTS MEpEKERI HOBIOMIER mebesuen)
0 1 ! i 4 ‘ 8 16 % 3 40
a) 0)

Puc. 5. Busnauennsi npocrosipuocti OTM ckopodennss HeratuBHux Hacjaigkis HC Mb
XapaKTepy MicleBOro PpiBHS NOIIHMPEeHHs He0e3NeKM B YMOBaX CTIMKOr0 Ta HeCTiHKOro
indopmauiiinoro cepenoBuia a) opranizauiiinuii 6) TexHiyHuil acnexkT
L
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Pesynbratu omiHKM €PEeKTUBHOCTI OpraHi3aIiiiHO-TeXHIYHOTO METOJy CKOPOYEH-
Hs HeratuBHEX HaciiakiB HC Mb xapakrepy HaBeneHo y tabam. 2.

Ta6u. 2. Pe3yabTaTu OLiHKY e(peKTHUBHOCTI OPraHizaliiiHO-TeXHIiYHOI0 METOY CKOPOYEeHHS
HeratusHux Haciaiakis HC MB xapakrepy

AHaJti3 BUKOHAHHS YMOB €()eKTHUBHOCTI
HeoOX1aHa IOCTaTHS
YmoBn min <] max max < | Mmax
iHpopwm. > k1 kn k1 kn > k1 kn
cepesomma | (15t 7|7 | T i8] | [l |7 [ th]

Criiike 224 > 0,0508 289 < 290*
Hecriiike 226 > 4,2554 290 = 290*
3arasipHa 224 > 4,2554 290 = 290*

6. BucHoBku

Po3pobiieno opranizaiiiHo-TEXHIYHUM METOJ CKOPOUYCHHSI HETaTUBHUX HACIIIKIB
HAJ3BUYAWHUX CHUTYAIId MPUPOAHOTO XapaKTepy, 10 MOJATaE y CUHTE31 3aX0/iB TeX-
HIYHOTO Ta OpraHi3aliifHOro Xapakrepy Ta MiJIOpsAIKOBaHO yMOBaM: B YaCTHUHI JAOCSAT-
HEHHsI TIOBHOTH 1H(OpMAIIii — CKOPOUEHHIO HEYB’ SI3KW MK (DAKTHYHUM Ta HEOOXITHUM
00’emoM (opmaiizoBaHoi 1H(pOpMallii, B YaCTHHI KOPUCHOCTI 1H(OpMaIlii — CKOpOUYEH-
HIO 1H(pOpMAIIii 3 HyJbOBOIO KOPHUCHICTIO Ta IMABUINCHHIO (PYHKI[IOHATLHUX MOYKJIHUBO-
cTeil 3 00poOku 1H(popMallii ornepaTopoM, B YACTHHI MacOBOCTI BUKOPUCTAHHS 3ampo-
MMOHOBAHMUX AJITOPUTMIB Ta IMpoLEeAYyp — 30aJaHCOBAHICTIO BIACOTKY (popMaii3oBaHOi Ta
HeopmMmamizoBaHoi iHGOpMaIlii, sKa XapaKTEPHU3y€e CTaH MOIMUPEHHS HEOC3EKH.

B ocHOBi opranizaimiiiHO-TEXHIYHOTO METOJy MOKJIaJCHO MAaTeMaTUYHY MO/IEb,
sgKa OTpUMaHa B HACIIJOK MPUITYIICHHS 110 BU3HAUEHHIO €KBiBaJECHTHOI cxeMH 1HGOp-
MaliiHO-KOMYHIKATUBHOTO B3a€MOBIUIMBY MPOILECIB MOUIMPEHHS HEraTUBHUX HACIIJI-
KiB HaQJ3BHYaHUX CHUTYaIlll MPHUPOJHOIO XapakTepy, SK CcXeMHu iHopMaIliiHo-
KOMYHIKaTUBHOI CUCTEMHU 3 (DYHKIIIOHATBLHUM PE3EPBYBAHHIM Ta OTPUMATH 3aJI€KHOCTI
KUTBKOCTI 3aru0JINX Ta YUCIA KEPTB Y HACIHIJIOK HAA3BUYAWHOI CUTYaIlil BiJ] BHYTpIII-
HIX (akTopiB 1HPOPMALIHHO-KOMYHIKATUBHOTO B3a€MOBIUIMBY $K-TO: 4acy HaIXo-
JDKEHHSI Ta 00poOKu iHpopMalii Bii IEPBUHHOTO JpKepena ineHTudikarii Hede3neuyHoi
noJii; MOBHOTH 1H(pOpMAaLii PO JKEpesio BUHUKHEHHSI HeOe3MeuHo1 MoAil; KOPUCHOCTI
iH(popMaIlii 1010 MOMXJIMBOCTI 3aCTOCYBaHHS OpraHi3alliifHO-TEXHIYHMX 3aXOJiB 13
CKOPOUYCHHSI MOXKJIMBUX HETaTUBHUX HACIIJIKIB; sIKI BUMIPIOIOTHCS B HOPMOBAHHUX €KC-
MePTHUX OIIHKAX.

JIOCTOBIPHICTh 3alpPONOHOBAHOIO METOJY MEpeBipeHa y po3pi3l HaA3BUYANMHHX
CUTYyallii MeANKO-010JIOTIYHOTO XapakTepy. Pe3ynbTath HATypHUX EKCIIEpUMEHTIB
CIIBMAJAIOTh 3 pe3yJbTaTaMH IMITAllIMHUX, YKIAJAAI0THCS B JOBIpYl 1HTEPBAJIH, SIK1 PO-
3paxoBaHi 3 HaaiiHicTIO 0,95, M0 MiATBEPIKYE AOCTOBIPHICTH Ta HAJIWHICTH PO3POO-
JIeHO1 MaTeMaTHYHOT MOJIETIi Ta OpraHi3aliifHO-TEXHIYHOTO METO/IYy CKOPOYECHHS Hera-
TUBHUX HACHIKIB HAJA3BUYATHUX CUTYallld IPUPOJIHOTO XapaKTepy B LLJIOMY, eeKTU-
BHICTh OCTaHHBOTO JIOBEJICHA 32 PaXYHOK BUKOHAHHS HEOOXITHOI Ta OCTaTHHOI YMOB
e(eKTUBHOCTI MOTr0 3aCTOCYBAaHHS B PEAIbHO ICHYIOUMX YMOBaxX (DYHKIIIOHYBaHHS iH-
(dhopMariifHOTO cepeIoBHUIIA MI010 TOMUPEHHS MEIUKO-010JI0T1YHOT HEOE3MEKH.
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DEVELOPMENT OF INNOVATIVE METHODS OF CONTRACTION OF CONSEQUENCES
OF EXTREME SITUATIONS OF NATURAL CHARACTER

The article considers the process of forming the organizational and technical method to reduce
negative effects of natural disaster that is based on generalization of technical and organizational
measures. During the process of development, we relied on decreasing mismatches between actual and
necessary information to achieve information completeness and on reducing of zero-utility information
to improve functionality of operator processing, as well as, balance of formalized and deformalized in-
formation with massive use of proposed algorithms was used to describe spreading the unsafe state.
The basis of the organizational and technical method is a mathematical model, which was obtained
through assuming the determination of an equivalent scheme for communicational and informational
interaction of negative effect spread after a natural disaster as an informational and interactional scheme
with functional reservation. The current study proved, under real conditions of a natural disaster spread-
ing, the reliability and effectiveness of the proposed method for reducing consequences by health pro-
tection and mitigating biological hazards as the most dangerous according to a number of victims in the
territory of Ukraine. The further application of the obtained results allows us to improve the functional
capacity of the Unified State System of Civil Protection of Ukraine. The theoretical results will enable
thee development to the reduction of negative effects after an anthropogenic emergency by slowing
down its spreading; it also involves the mechanism of influence on an informational environment where
an emergency spreads

Keywords: organizational and technical method, consequences of emergencies, danger of a natu-
ral character, information environment
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