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MOJEJIb IIPOTHO3YBAHHS HAT3BHUAIHHX CHTY AL TEXHOTEHHOI'O
XAPAKTEPY HA OCHOBI 3BA’)KEHOT O
METOIY HAUMEHIIAX KBATPATIB

w2 NpOZHOSYEAHHA EUHUKHEHHSA HAOSSUHAIIHIX CUIMYAYill MEXHOZEHHO20 XAPAKMEPY 6 0epHCasi WUPOKO
sacmocoeyromy Memodu pezpeciiinozo ananisy. Pecpeciina ModeTs maxozo mpoyecy, seuvaiHo, Mac
HexiniliHuil Xapaxmep i nodaemvca y euz1adi cmenenesozo nonixoma. Oyiowouu naparempu Moderi
MemodoN HailMeHIUIX K6aOPamie, He ASHCOU MOHCUIEO Sabesnewumu cmaricms Oucnepcii samuxis O1a
KO%CHO20 Cnocmepedxcenns abo cpymu cnocmepedxcens. Le mpuseooums 0o mozo, wo napavempu
pezpeciiinol Modeni He MamIUMYI MIHIMTSHY OUCHEPCITo, 140 NOZIPULYE MOUHICTS NPOHOSY.

V' cmammi ydocxonareno Memod ma pospoGueHa MoOelb MPOZHOSYEQHHA MPONECY UHUKHEHH:
HadseuuailHIY cumyauiil i3 YPAXYEGHHAM NOMIIOK pezpeciiliof Modeni i ymounenna oyinox i napasempic
Ha ocHosi 36adicen020 Memooy HallMeHIILY K6adpaniie.

Kntowoei c106a HAOISUMANHA CUMYAYiA, MOOETs, S6axXCEHUI MEMOO HaTLveHiY Keadpamie,
mouicmy npozrosy

TlocTaHOBKA NPOBIEMI. 3aTaTHE 3POCTARE [YCTOTH HACKICHEA, NLIBHIICHHS AHTPOMONCHKOrO THCKY
Ha HABKOHIHE CPETOBMIE, BENITESHE DEriORATBHE HABAKTWKCHHA TEPHTOPH VpAiI MOTyiHIMIL
IPOMIHCIOBUAI Ta SHEPTETHMHIMT 06’ €KTAMH, YCKTATHEHHA caMoi TEXHOrCHROI cpeph | MizBHmenms i
MoTermiliHO! HEOSIIEKH, BILNE II0GATHHNX KIMATHMHIX 3MH NPHBOLATS 10 3POCTAHHA PUSHKE
BHRIKHeHHA HAZsBMAltIX cHTyamift (HC) TeXHOreRHOrO XapaxTepy Ha Tepiropii Vipaii [1]. Iix HC
TEXHOTEHHOTO XapaKTEPY PO3YMIETbA HOpYMISHH YMOB AHTTA Ta MATSHOCTI TH01eif HA OKpeMiit TepHTOpii
1 06’exTi Ha Hilf a0 Ha BOAHOMY 08'€KTi BRACTLIOK TPaHCIIOPTHO] aBapii (KATACTPOGH). MosKexi, BHOYXY.
aBapii 3 BUKIIGHHMM (3ArPO30M0 BHKIIAHHT) HEOESCTHNX XIMITHEX. PaNiOaKTHBHIX Ta GioTOritHIX
PeHIOBHE, PAITTOBOTO PyHEYBAKH CTIOPYA, ABAP B CICKTPHVHIIX CHOTEMAX, CHCTEMAX KITTE3A0CIIECHAS,
CHCTEMAX TETeKOMyRIKALilt, Ha OYICHIIX CIOPYAAX, Y CHCTEMAX HAQTOrA30B0r0 MPOMHCIOBOrO KOMIUTEKCY.
rizpomimaNiuHIX aBapili Towmo.

Kooy periony Vipaln BaacTsi csoi pisii TexHoremmol sarposn (pmsukim), sKi moTpidHO
BPAXOBYBATH AT  ajeKBaTHOTO  pearysamma ma HC  Texmoremmoro  xapaxtepy.  I'padix
cepemmboCTaTHETHAHO! WopiHHOi KimskocTi HC TeXHOTEHHOro XapaxTepy y perionax Vkpaiit IokasaHo Ha
pre. 1

Anazis rpadika mokasye, WO HAHGUTBI TexHoremmo Hebesmewmmym e Joemska, JIyranchka,
IminponteTposesia, 3amopisska, Xapkiscska 061acTi

3a6esnencrma Gewmext y HC motpeSye matiiforo dymxuionysamma cuctevn pearysamsa ua HC,
azexsarroi piswn | xapaxtepy 3arpos [2]. Pearysaman ma HC Ta Tiksitaniz i HacTiakis monraiors 3
opramisanii podir 3 isitaii macaiis HC: mpmmmmenni 7ii ao mamsy Mebesmemmix paxtopis,
BHKTHKARIX Helo: PATYBAHH] HACETeHHA | Maitra: Mokaisauii sorm HC, a Taxo Jixpizawii abo Minivisamii
i HACTLIKIB, SKi CTAHOBIATS 3ArPO3Y ZKNTTIO AG0 3I0POB’IO HACKICHAA, MiEMial 3aNOTIAHHA WKomI
TepHTOPi, HABKOTHIIHEOMY NPHPOAHOMY CEPEXOBHITY ado Mafimy [3., 4]

Bimmosizro 10 Viasy Ipesuacata [5] rozopsa BiANOBiamsHICTS B cucTeMi pearysamma Ha HC
IOKTaZeHa KA CHH UHBiThHOTO 3axieTy JepiasHoi cTyxO 3 HaTsBHSaimix cnTyauif. lmmi criosi
BITOMCTBA GSpyTh GE3TOCCPETHIO YHACT 00 BILITPAIOTs JOMOMIKHY POTs CHPHAHHA y BHKOHAHEL
Hanpuinaz, Hamionambka reapain Vkpaiin y paMkax moxmaienux ma mel (ymuiit [6] saiiicaioe
GesMocepentio yUacTh y MIATPHMAHA] 200 BITHOBICHH] NIPABONOPATKY B paioHaX BHENKHEHHSA 0COBTHEO
i HC TeXHOTGHHOTO XapaKTepy, Lo CTBOPIOOTS 3arposy KITTIo Ta 310pOB 0 HACKTCHH.
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Patc. 1. CepeocTaTHCTHHA IMOpITH KiThKiCTS HATBHTARHIX CHTYANR TCXHOFCHHOrO XAPAKTEPY Y PErioRax
Vxpaimn (1 — APK, 2 — Bimmmumsxa, 3 — Bommmcsxa, 4 — Jlminponerponcsxa, 5 — Jlonemsxa, 6 — Karommpcsa,
7~ 3axapnatcsxa, 8 — 3anopiaska, 9 — Isamo-Ppanxiacsxa, 10 - Knincsxa, 11 ~ Kipororpazcsxa, 12 — llyrancsxa,
13 — Jlssiscexa, 14 ~ Maxomaiscsxa, 15 — Opecsa, 16— Ionrascska, 17 - Pismencsia, 18 - Cymcska,

19— Tepronimscexa, 20 — Xapxincexa, 21 ~ Xepconcsia, 22 — Xnexsaumsxa, 23 — epxacsxa, 24 — depmincmsia,
25 ~ Yepairiacsxa obaacti)

Bascmemu acmexToM samobiramma i momepemkemms summenn HC e cBOedacHe TporHosyBamms
NOXTHBOCTI X BHHNKHCHIA Ta HACTIAS [3, 7], Bix TOUHOCTI MPOrHOSYBaNHA SATCKHTS GheKTHBHICTS
ILTaHyBAHTA Ta MPOBCCHAS 3AXOAIB SamIobiramss BrmKHCHHIO HC 250 MeHIICHIS i MOXTHBIX cIims.

TaKiM SWHOM, AKTYATHHICTS TOBCICHA JOCTLUKCHS, CTDANOBGHEX HA MUTBIICHA TOTHOCTI
nporosysaRTA TporIccis BHHAKHCHT HC, SyMOBTeRa HeOBXIARICTIO 3aBIACHOTO C)CKTHEHOTO PeaTyBaRHA
Ha 5arposu iX BMHMKHCHNA Ta MiHIMi3Uil MOATBNX HACTITKis, a TpOGIMA NMOIATAE y HCNOCTATHIf
TOTHOCTI TIPOTTHOSHO] iR OPMATIT /UTX TETAHYBAHEUK i pearisamii SaXOAiB TIOTICPE/IKCHTE Ta PEATYBAREA HA

Amanis ocrammix pocrimkens Ta mybaixamiii. Cydacmmii piBess NPHPONHO-TEXHOremHOi Gesmexm
Vpainn sEaTO0 Mipolo IyMORICAMH HAZMIPREMI TCXNOTCHNMMH HABAHTIXCAIIMH Ha NPHPOAHC
cepeosme. Tloeamamun JaKTopis TOMOTCHHOY Ta NPHPOTHOI HCGCSICKH SHATHO SGUTHIYe PHSHKE
ey HC Ta mocmmoe i meramusni macrimin. Texnorenna nepenaciresicns Tepatopii Yipaima
noTenmiiino nebeCTmME of'exrauu (ITHO), bmassxiers & Tepuropii no IHO cycimmix acpxan
36imsImyIoTs ypasTHBicTs TexmOramHOi cepH Ta CyO’CKTIB TOCHIONAPIOBAHES AK A0 Al TEXHOTCHHMX
(paKTOpiB, TaK i BHACAOK TEXHOTCHITIX ABapil, 5YMOBIEHIX NPHPOIHHMI THHHFKAN.

Bee e mEMArac pospobIcHEN MeTofi Ta Momench mpormosysammi mpoccis pmmmmemma HC 3
neobximoro TomTicTo. BiX TOMHOCT TIPOTROSYRANEY B SATATHHOMY BHNAIKY SATEXaT chexTHBHCTS
TUIAHYBAHH Ta TIPOBCACHI 3AXOAIB 3 IONCPC/DKCHIY BRI
MOXTHROT 3araTsmof Kimskocti HC TEXHOTCHHOrO XapaKrepy STIHO 3 OCHOBHOI TIIOTE0[0 NP0 IPHPOLY
IepexbateREs MaHBYTHEOrO Mac 6YTH Ha OCHOB] BUBYCHAS, AHANIAY | Y3AraTLHCHES TONEPEAHBOTO XOCRILY
- icropii nepenGatyBaroro mHma.

Anaris ocTamiX HayKOBEX DKEDET CBITIATS, WO B GimsmocTi sunaTKis X BupimemE e sanai
'BHKOPHCTOBYIOTS MCTOI PErpECiiiHOrO AHATISY, AKi BHKOPHCTOBYIOTh CTATHCTHI Aai 3a ACAKHK TICpioR
oniTopunry [8-16]. V mpawnx [16-18] mns onimosams mapaverpis mimifimmx perpeciimx Moxenci
3acTocoRyIOTs MeTox HaiMermx xBaxpatis (MHK). Omoio 3 ymos sacrocysamms MHK s oxepwanms
"HCOMIICHIX CaMOCTIHHIEX GEKTHBREX ONiHOK NapaMCTpiB perpeciiinol MoAeTi € mocTifimicrs Amcnepeil
JATMIIE DY KOKHOrO CHOCTCPEXKCHEA 260 TPYN CHOCTEPOKES (FOMOCKCNACTHWHICTh SaiAIIKE).
Ocximxn perpeciiini Mozeni mponecis summacHms HC TCXHOFGHHOTO XapakTepy, SBHWaiiHO, MAIOTh
menimiimli XapakTep, TO 1 yMOBa He BEKomyerscr. OTEE, OTepRaNi 52 HomoMoro MHK omimax
nmapamerpis perpecii He GyayTh MaTH MiEiMATSHY JHCHeEpCifo, IO moTipmye TowmicTs mporrosy. Tomy
BHHNKAC HCOGKITHICT> NOWYKY TUUXID Ta MCTONB BMpimeHmA miei mpobrews. OmEEM i3 cHocoGis
‘BHpimens € sacTocysanmx ssaxesoro MHK /U1 ONlSIOBaHHA NAPAMETPIB erpeciiirol Mozeri.
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Metolo cTaTTi € pospoSeti MoAeTi Mporosysari HC TEXHOMCHHOTO XapaKTepy T4 MABHIICHAS
TOTHOCTI MPOTHO3y Ha OCHOBI perpeciifrix Moxemelf. [T ZOCATHEHHT NOCTABICHO METH HeOBXiZHO
BHpiITH Taki 3azati:

—  YAOCKOHATHTH perpeciifiy MOZeTh 14 BHSHRICHHA NPOTHOSHOTO SHaueHma kizskocri HC
TEXHOT CHHOTO XapAKTEPy i3 YPAXYBAHHSMM OLIHOK MAPAMETPIB Ha 0CHOB 3Bakeroro MHK:

— PO3POGITH MoZeTs TporHo3yBanta HC TeXHOMEHHOMO XapaKTepy Ha ocHoBi spakeroro MHK:

— ZOCTIXITH eeKTHBRICTS 3acTocyBaRH spakeroro MHK 14 IiIBHINGHHS TOMKOCT MPOTHO3YBAHHA
nporcey smHKRerR1 HC TEXHOTERHOTO XAPAKTEPY Y Pasi 3ACTOCYBAMKA PerpeciliRirs MoTerei

Buaaa ocHoBROro MaTepiay. J14 pOTHO3yBaIA 3ara;THoi KitbkocTi HC TEXHOTGHHOTO XapakTepy
32 CTATHCTHSHIMI JaHIMI MOHITOPHHTY 3ACTOCOBYIOTh METOX perpeciifioro anamizy. Perpeciity Moxems
IMOZAKOTH Y BUIIA CTETICHEBOrO MOTiHOMA

o+ T+ nd* AL &)

2 0Ty — RocimierTH MoTiHOMA; A, — TIOMITKA MOTGT; Y, — SHAUeRHA KiTsRocTi HC

Creniss notioMa K BHOHPACTBCR Tax, 106 KLTKICTS 3a7AMIX TOUOK GyTa NPHGTM3HO B I'ATH pasis
BHIle cTenems MoTiHOMa, WO 3aGe3nedye MiHIMATHHE SHAWCHHA JHCTepCil MPOTHO0BAKIX NapaMCTPiB
simoco axrirmrx [3]

BexTop xoeinienTis noTifoMa MoHa sHAITH Ha ocroi MHK Taxins wmmon

_ 0o
R=(rT-1] 17 7, @)
e R=(1g11.73. .73 )| = Bextop xoedinieris noisona, possipicts axoro (kx1):

> va . .
Y ) —BexTop sHaters KizbkoeTi HC TeXHOIEHHOTO XapakTepy, posMipHicTs AKoro (nx1):

v
1.1
12 . 2F
T — vatpmz possipsoeti (1 x k)
1 "

Tporsosse suaterts KiTbkocTi HC TeXHOFEHHOTO XapaKTepy Ha MOMCHT IPOTHO3Y I; B3HAUAETBOR 30
opayToro

- 2 3 L3
Vap, = 1o iyt 1y 15 i) ©)

TOUHICTS NPOTHOSYBAHHA XAPAKTEPH3YEThCA CTYICHEM BIANOBiTHOCTI Kimbkoeri HC TexmoremHoro
XAAKTGPY. OTIGPXAHCI B Pe3yTTATI TPOTROSY, § (aKTIAHOi KiTokoeTi HC TCXHOTGRHOTO XAAKTGPY.
ToumicTs npormosy GyIeMo BESHANATH MOKASHHKOM, AKIil JOPIBHIOE MOTYTIO DiSHHII Mbk GAKTINHIDG
sraverTAN KiToRoeTi HC § SHaueRrAM KiTokoeTi HC, 0GpRARTM B PesysTaTi IpOrRosy:

@

¢ & — TIOKAIHHK TOYHOCT] MPOFHO3Y: A, — PISHIIA Mi GQKTHHIIN i IPOTHOSHIM SHAUEHRAMH KiTbKOCTL
HC

JI11 SMCHIICHRA MOMILTKH MPOrHO3y YTOTHHMO OUiKH mapaMerpis dopymn (3) 3 ypaxysammd
NpOrHosy NOMILTOK Ha ocHOBi spakeroro MHK. JI11 MbOro HA MEpIIOMy CTAm 52 CTATHCTHNHINI JQHIMIK
sHait1eMo MATpHIO aGcomoTHIEK oMok E, posipicts axof (1)
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Iz oTpmyannz onisok @, 3acTocosyiots MHK Ha Bumazok 6aratodaxtopHoi perpecii.

VrTowHGHi ONIFKH MApAMCTPiS BHGipKOBOH MOAeTi (3) 3 YPAXYBAHRAM MPOTHOSY MOTYTA MOMIFIOR
BH3HAYAKOTHCA HA OCHOBI 3BakeHoro MHK Takmy qmHOM:
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Tporsosie suaters kitskoeTi HC Ha MOMEHT f; B UboMy BHIAZKY BUSHATACTSCA TAKIM TIHOM:

; AR S k
1, To +1 G+l + 13 ol (8)

Mozerms mporrosysara HC TeXHOreHHOro XapaxTepy Ha ochosi ssaxkeroro MHK moxara cykymiictio
opary (1), (4-7). Bisyansia iTeprpeTaiis Mozei, o pospodieta, Haseaeka Ha pie. 2. Moays 1 € Gasoro
zammx mpo HC TeXHOTGHHOTO XApakTepy 3a AcAiif wac MomiTopumry. Moxyms 2 mpismastemii ais
opyyBart perpeciiitiof Mozei nporrosysars HC TeXHOTSHHOrO XAPAKTEPY B ACPKAB ATITHO 3 BHPAZOM
(1) i onissoparsa ¥ napaverpis Ha ocxosi MHK (2). Moxyts 3 mpisHaucHuit 11 OUIHIOBAHIA TPOTHOSHILX
sHaueRb KiTskoeTi HC TEXHOIGHHOTO XApakTepy BilOBiTHO o smpasy (4). Moxyms 4 mpussawermmii 1
(opyBart perpeciitiiof MoxeTi a6COTIOTHILX IOMILTOK TPOrHO3Y BIATOBiAHO 20 Bupasy (6) Ta ouiioBaHHsA
if mapaeTpis Ha ocrosi MHK. Motyms 5 mpHsHaseriii s YTOTHeHHA apaMeTpis perpeciitiol Mozemi
nporkosysati HC TeXHOTCHHOTO XapaKTepy B Iepikasi Ha ocHosi 3sakeroro MHK srimo 3 supazon (7).
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Moxtyts 6 MpH3HAYCHHI U1 ONIHIOBAHEA IPOTHOSHITX 3RATEHb KimbkocTi HC TeXHOrCHHOrO XapakTepy Ha
ocroBi spaerioro MHK srimo 3 supason (8). Ilporsosi sratertn kimsiocTi HC TeXHOTCHHOTO XapaxTepy
36epiraroTben B 6asi MAHUX MOZETIOBAMH.

Monyms 1. Baza mammx 1po HC TEXHOTEEFOO XapakTepy 3a ASKit 7aC MOITOPHETY

I

Moyym, 2. dopmysasss perpeciiisoi MozeT Moy 3. Onis mporsosEEX.
‘mporeosysassx HC TeXHOreHHONO XapakTepy B amasers, KimsKocri HC
Heprasi Ta OmiEKE T mApaMETPIB Ha ocosi MHK » ‘TexHOrexEHOro XapaxTepy

Moyms 4. opMyBasEX perpecifiEoi MOe i AGCOOTHEX OMEIOK IPOTEHO3Y Ta OITIEKH il NAPaMETPIB Ha
‘ocsosi MHK

[

Moy, 5. YTouHeRE mapaMETpiB perpecifinol Moger nporHosysammx HC TEXHONEHHOro Xapakrepy B fepaasi 5a
ocrosi 3Baxeroro MHK

v
Moyms 6. O mporFo3HEX 3Ha%ers KimsKocti HC TeXHOreRHOro XapaxTepy Ha ocHOBi ssaxeroro MHK

' v

‘Basa jammX MOReTORAME

Putc. 2. MoZzers nporsosysarts Texsoremmix HC Ha ocriosi spaxerioro MHK

Tlokaxemo Ha NPHKIAZI MOMMBICTS IIIBHINEHES TOMHOCT] NPOTHO3YBAHAA TpoNecy BHmmKHerns HC
TEXHOFCHHOTO XAPAKTCPY Ha OCHOBI CTATHCTHTHIX AQHITX i3 YPAXYBAHHAM MOMETCH mpormosy. Jiu
IOBCACHAS CKCTICPHMEHTATHHAX AOCTIUKEHb CKOPHCTAEMOCA JARMMI MORITOPHHTY Texmorermmx HC B
Vipaisi 3a 1997-2013 poxu [19]. Munanixa awirm ximskocri HC Texmoremmoro xapaktepy & Yxpaini 3a
1997 —2013 poxs noxara s pic. 3.
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Puc. 3. JInmanixa SMiH KUTSKOCT] HaA3BHYANHYX CHTYaIiE
Texuoremmoro xapaxrepy B Yipaii 3a 1997-2013 poxn
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Ocximsxn  nomsmia  sximwoi peatisamii ximsxoeri HC  Texoremmoro  Xapaxtepy
(r=1.

3,...,17). To sanexmicTs (1) Sammeno y BRI KySiTHOro TOTHOMA

Ve=rptnt st ©)

¥ pesymbrari pimens Ha ockosi MHK oTpiMato Taxiif BEKTOp OLIHOK KoeillieTia momioMa

R=(342,7991 -359884 31384 —-01134f

3 ypaxyBaHHAM 1boro perpeciiiity MoAETs 11 HporRosyBaHA xitbxocTi HC TEXHOICHHOTO XapakTepy
(3) Mowna samucaTn y BHTIAT:

42,7991 -35,0884 - 1; +3,1384 77 ~0,1134 17 (10)

S OUIFKN TOWHOCTI TPOTOSY BiSPMCMO CGPEINE SHAUGHRA MOTYTS TOMITTOK MpOTRO’Y 3a
CTATHCTHHINT ARG

‘/1" 5.

¢ Ay — Cepeic SATeHIS MOZYTIB HOMILTOR HPOTHO3Y.

Il perpeciiisiof Moxeri (6) MpOTHO3He JHATCHIA MOXYIA HOMIITOK BU3HATACTECA TAKIM HHHOM:

=ag+ap+ay’ +axt’.

Ouiskit mapaMeTpis a; perpeciiisiof Moxemi (6) MOXYIA MOMIIOK, OTPHMAH HA OCHOBi CTATHCTIHIX

Zamix i3 sactocysanmant MHK, mozari y Tab. 1
Tabanus 1

ay a a, a;

0,0865 4,7789 —0,2994 0,0023

VTowHeHi OMIKH MApANCTPIB J; perpeciifioi MoTeTi (3), OTPTMAR] Ha OCHOB] CTATHCTIHTI AQHTIX i3

sacTocyparmaM ssakeroro MHK, mozasi y Tabx. 2.

Tabauns 2

7 7 7y

—40,6062 3,7566 —-01358

BHKOPHCTOBYIOWI 11 A, 3KaliZeMo MporosHi sHaweHHA KitbkoeTi HC Am 17 CTATHCTHSHIX IaHIX.
BPAXOBYIOUH TOMITKY MOZET.

Jl15 UBOTO CMOWATKY BHSHATMO OIIKKY CPETHBOTO SHAUCHHT MOIYTE MOMILIOK HPOFHO3Y 32
CTATHCTHYHNM ZAHMAIE
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TloTiv OGMHCTHMO BITHOCHE CepEfHE SHAUCHHA NOMIIKH NPOTHO3y y pasi sacTocysamma MHK i
3sazxesoro MHK:
Bep =8ep'| |00, _[15=14.4]

Ap 15

-100% =4%

OTike, BiHOCHE CepelHe SHATCHHS MOMILTRI IPOrHO3y ¥ pasi sactocysarra MHK i spaerioro MHK
U1 OLIHIOBAKHA NAPAMETPiB perpecii BAATOCH SMEHIIHTH Ha 4 %

BucHoBkn

1. Vockonazeto perpeciiiiy MOZeTb BH3HAMCHAA NPOTHOSHOTO 3HAuCHHA KitbkoeTi HC TexHoremmoro
XapaKTepy i3 YPAXYBAHHSMM NPOTHO3y MOMILTOK | YTOTHEHNA OIIHOK if NapaMCTPiB Ha OCHOBI 3BAXCHOrO
MHK, o 03B014¢ TiTBHIINTH TOTHICTS IPOTHOSY.

2. 3anporioHoBana MoeTs MporHosyBaris HC TeXHOTCHHOTO XapaKTepy Ha ocHosi ssaieroro MHK,
#ka BUIPISHACTBCA THM, IO BPAXOBYE TIPOTHO3 TIOMILTOK OTPHMAHO] perpeciliiof Mozeri

3. Ha OCHOBI CTATHCTHMHIX ZaHix MomiTopiary HC TeXHOreHHOro xapakTepy B Vipaiki mposexcro
Tocmimkenna eexTHBROCT] 3acTocypamAA ssakeroro MHK 1% MiTBHIICHHS TOMHOCTI mporkosy y pasi
3aCTOCYBARHA PerpeciifHix Moxeneit, B pesyIbTaTi A0CTITKEHb BCTAHOBIEHO, 1O 3ANPOIIOHOBAKA MOTETH
203B0MA€ MIBHIITH TOMHICTS MPOTHO3y KitbkocTi HC TEXHOTGHHOTO XapaKTepy B ACPXABi 3 PAXYHOK
Iepexateris MOMIIOK MOXETi i YTOMHEHHS OUiHOK §i mapaverpis 3a ssaxenmy MHK ma 4 %, mo mac
MOACTHBICTS GLISI TouHo pOrHO3YBATH KiTokicTs HC TCXHOIGHHOFO XapaxTepy HA JOBTOCTPOKOBHIL
Tepair. STk TIOKASHIK 1% NOPIBRATBHOrO AHATI3y BHOPAHO CCPENHE SHATCHHA MOIYIA MOMIIOK IPOTHO3Y
32 CTATHCTHMEHIMI JAHHMI MoHITOpHHTY Texworemmux HC B Vipaisi 3a wac croctepexenma. Ha mam
HOFIA, MOZATBI OCTITKEHEA MAOTs OYTH CHPAMOBAK| HA MIZBHINCHEHA TOMHOCT MporHosyBamis HC
TCXHOTSHHOTO XApAKTEPY 30 IX BUARMI Ta pIBHAMI Ha OCHOB] IPOTHO3Y MOATHBO! 3araTsHoi KiTokicTi HC
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VIK 614.8
T. B. Isanen, C. A. Topeasmmes, A. A. Boraperko

MO/IE.Ib IIPOTHO3HPOBAHHSA YPE3BBIUAIHBIX CHTYAIIHII TEXHOTEHHOI'O
XAPAKTEPA HA OCHOBE B3BEINIEHHOT O
METOIA HAUMEHBIIIHX KBAJIPATOB

Jna  npocHOSUPOGAHUA  E03HUKHOSEHUA HPe3SLIMIHBIX  Cumyayuil MeXHO2EHHOZ0 —Xapaxmepa &
20cydapemee WUPOKO MpUMEHSIOM Memodi pecpeccuonro2o aHamsa. Pecpeccuonnan Modems maxozo
npoyecca, xax npasuno, uneem HenUReIHBIN Xapaxmep  NPeOCTASIAENCA & GUOE CNENEHHOZ0 NOTUHONA.
TIpu oyenxe napavempos Modemi MemodOM HAUMEHbUIX KEGOPAMOS He €cexda obecneueaemcs
nocmoaHcmeo ducnepeun ocmamxos 013 Kaxed020 HabIdeHIA U ZpYNL HaBTIdeH L. Mo NPUEOOUM K
MOy, uMO napaMempyl pezpeccuowHoil Modenu He GYOYM UMEMb MUHUMATSHYIO OUCTEPCUIO, MO
YxyOwaem mounocns npozHosa.

B cmamve ycosepuencmeosan Memod u  paspabomana  Modems NMpOZHOSUPOSGHUA nMpoyecca
603HIKHOSEHILA PEIELIUAITHBIY CUMYAYUIT ¢ YUemOM OWUGOK PecPECCUORHOI MOOETI U YIOUHEHUA OYeHOK
€€ NApaNEMPOS Ha OCHOEe 636EUIEHHO20 MEMOO HAUNEHbUILY KEADPAMOE.
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Keadpamos, mowsoce npoznosa.

UDC 614.8
H. V. Ivanets, S. A. Horielyshev, O. O. Bondarenko

MODEL OF PREDICTING THE PROCESS OF THE OCCURRENCE
‘OF EMERGENCIES BASED ON THE WEIGHED METHOD OF LEAST SQUARES

To predict the occurrence of emergencies of man-made character in the state widely used methods of
regression analysis. The regression model of such a process is usually non-linear. It is substantiated that the
regression model of the occurrence of emergencies of man-made character should be presented in the form
of a power polynonial. At the same fime, the degree of polynomial should be about five times less than the
number of statistical data.

When estimating the parameters of a model using the least squares method, the dispersion of residuals
for each observation or group of observations is not ahways ensured. This leads to the fact that the
parameters of the regression model will not have a minimum dispersion, which degrades the forcast
accuracy.

The article improves the method of determining the predictive value of the mimber of man-made
emergency situations taking into account the forecast of errors in the regression model and refining the
estimates of its parameters on the basis of the weighted method of least squares, which allows to improve the
accuracy of the forecast.

The model of predicting of emergencies of man-made character on the basis of the weighted method of
least squares is proposed, which differs in that it takes info account the error forecast of the sample
regression model

On the basis of the statistical data of the monitoring of emergencies of man-made character in Ukraine,
experimental studies have been carried out on the effectiveness of applying the weighted method of least
squares to improve the accuracy of the forecast using regression models. As a result of the research it has
been established that the method allows increasing the accuracy of the forecast of emergencies of man-made
character in the state due to the prediction of model errors and the refinement of its parameters by a
weighted method of least squares by 4%

s a benchmark for the comparative analysis, the average value of the forecast error module has been
selected for the statistical data of the monitoring of emergencies of man-made character in Ukraine during
the observation period.

Keywords: emergency, model, weighted method of least squares, forecast accuracy.

Ipanens Tpuropiii BoToIMMHPOBHT — KAHINIAT TEXHITHIX HAyK. JOLCHT, IONGHT Kadeapi
MipoTexsiHoi Ta crteriasHo} miaroropki HAlioATbHOTO YHiBepCHTeTy IIBiTHOrO 3axueTy Ykpaiin
http:// orcid.org/ 0000-0002-4906-5265

Topemmmes Cranictap AHATOMIHOBH' — KARAIIAT TEXHITHIX HAyK, JOUCHT, CTApIIIH HayKoBHit
CIBPOBITHIK HayKOBO-IOGTIAHOO UEHIPY CTy:kGoB0-Goitopoi xiztbroeti HI'V HamionasHoi akazemii
Hanionastof reapaif Vipait

https://orcid.org/0000-0003-1689-0901

Boraaperko Onexcanp OdecifioBMY — BUKTAZaY KaeXpn MipoTexmivnol Ta cremiazsoi

niarotosxi HALiOHATSHOMO YHIBEPCHTETY NHBLTBHOTO 3aXHeTy VpaiL
http:// orcid.org/ 0000-0002-7544-3442
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Bonzapenko Oiexcanap OecifioBMT — BHKTAZaY Kaelpn MipoTexmivdoi Ta cnemiamsol
ntizrotosxi HallioHATSHOMO YHIBEpCHTETY MUBiTbHOTO 3axHeTy Vipait

Topéysos Anapiii IeTpoBR' — KAHIIIAT TEXHITHIX HAyK, JOLCHT, 3ACTYIHIK HATATHHIKA HABIATHHO-
MCTOMMIHOrO LCHIPY — HAMATBHNK HapuatsHoro sizxizy Hamiomatsof
axazenii Haniosasto reapaii Vipait (c. 70-77)

Topemmes Cramicap AHATOMIOBNT — KAHANIAT TEXHIMHIX HAYK. IOUCHT, CTApMNi HAyKoBHit
CIBPOGITHILK HAYKOBO-TOCTLIROrO LCHIPY CIYKGOBO-GofoBol ZitTbHOCTI
HI'V Hanionassof axazenii Hauiosansroi reapaii Vipaiit (c. 52-60)

Taymenko Biraziii BoTOINMHPOBHT — KAHINIAT TEXHIMHEX HayK, SaCTYHHK HAYaTbHIKA
Hanionamssof axazexii Hamionarshof reapii Vipaimm 3 Tty — navasHix
Biznity TH0Boro 3abemenerrs (12-20)

Mok Ceprifi Muxail10BmY — KAHANIAT TEXHITHIX HAyK, IOLCHT KaQeIpH ABTOGPOHETAHKOBOY

Texnixn Hanionastof axazenif Hanionastol raapaii Vipaitz (c. 61-69)

Isanens Tpuropiii BOTOIMMHPOBNT — KARINIAT TEXHIHIX Hayk, IOUCHT, XOUGHT Ka(expi
MipoTexHinKoi Ta cremiamsHoi miarorosxn HamiomatsHoro ymisepemrery
umBisHoro saxiery Vipait (c. 52-60)

Kaiizanos Pycan O.1eroBm — I0KTop TEXHITHIX Hayk, JOUCHT, HAMATBHIK KaQexph GoffoBoro Ta
JorieTimoro sabesnencnrn Hauionamsiol axazevii HamionasHoi reapaif
Vpaiin (c. 12-20, 21-30)

Komaparenko Omexcanap IIaBI0BIY — IOKTOp TeXHIMHIX Hayk, mpodecop, mpodecop Kadepi
aBToGporeTarkosol Texmixn Hamiomamsiol axazevii Hamiomamsmoi reapaif
Vpaitn (c. 5-11)

KopoSio Amxpiii IBAHOBNY — KAHIIIAT TEXHITHEX HAyK. IOUCHT, IOUCHT KaQeApH Texwomorii
MaIIROGyAyBaHHA i pevorTy Mammit XHATTY (c. 21-30)

Kyaivtos Ceprifi Amaroaifiosme — ax'rorr Hamioransrof akaxenii Hamionastof reapaii Vipaii
(c. 21-30)
JMitsinos O:excili BoT0AMHPOBRT — KAHALIAT TEXHITHIX HayK, CTapIIit BiTa1at Kapeapi Goffosoro
Ta JoricTiHoro sabesmeuchi Hamionasrol axazenii Hamionatsiof reapaif
Vpaii (c. 12-20, 21-30)

itopuenro Tletpo IBAHOBNY — KAKULIAT TEXHITHIX HAyK. IOUCHT, JOUGHT KadeIpi iHkcHepHOT
Mexasixn Haniorasiof akaxenii Hanionastof raapaii Vipaitaz (¢. 70-77)

Jyxamenko Ceprifi Ceprifiosns — cTapmmii BHKTaZat KadepH ABTOOPORCTAHKOBOI TEXHIKIT
Hanionassof axazexii HanionasHoi reapaii Vipaimr (c. 5-11)

Moposos O:texcanap O:IeKCARIPOBIT — JOKTOP TEXHITHIX HayK, Ipodecop, NEpMmit 3acTyNHIK
Hauatbhuka Hamiomamskoi axazewii Hamiomamshoi reapaii Vipaimm 3
HABYATBHO-METOITHO] Ta HayKogoi podot (c. 45-51)

Maperko Tenmaziii Muko1afioBHY — KAHIIIAT TEXHITHHX HAyK, JOUGHT. IOUSHT Kaeapi
aBToGporeTanKosol Texmixn Hamiomamsiol axazevii HamionamsHoi reapaif
Vpaitn (c. 12-20)

Hixopiyk ARapiii [BAHOBHY — KAHIIIAT TEXHITHIX HayK, HATATHKIK Kaeapl AaBTOGPOHETAHKOBOY
Texnixn Hanionastof axazextf Hanionastof raapaii Vipaitz (c. 31-37)
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Hexmnopenro Bodoxmymp Muko1afioBme — KaHZIIaT TEXHIHIX HayK, ZOLCHT, JOUCHT Kadexpi

irukeneprof Mexariki Hanionastof axazenii Hariorasrof reapaii Vipaiiu
(e 70-77)

Thicapes  Baepiii IleTpoBMw — ZOKTOp TeXHIHNX Hayk, mpodecop, mpodecop Kaexpi
aBToGporeTarKoBol Texmixn Hamiomamsoi axazevii HamionamsHoi reapaif
Vpaiin (c. 38-44)

Toxpurato Muxaiito AGOBNT — IOKTOp TeXHIHEX Hayk, mpodecop, rolopHmi Haykopii
CIBPOGITHIK HAYKOBO-IOCTITHOrO IGHTPY eIy&G0Bo-Goifosoi AimTsHOCTI

HI'V Hanionazssof axazenii HaiosasHoi rsapii Vipaismt (c. 21-30)

Cano Banentin AnApIioBI — IOKTOp TEXHITHIX Hayk, mpodecop, mpodecop kadeapn imxerepHol
Mexasixn HamiorasHof akaxeii Hanionatof raapaii Vipaii (c. 70-77)

Tapanos Anron JMeomizoms — kypeant Hamiomamssof axaxenii Hamiomazsroi reapaii Vpaiimu
(e.3137)

Tapacos FOpiii BoI0AMMIPOBNT — KARANIAT TEXHISHIX HAyK, JOUCHT, JOUCHT KaQ)eApH MATOTOBKIT
odintepis samacy Haniomastof axazeyii Haniorasroi reapaii Vipai
(c. 21-30)

Mama Irop KOCTARTHHOBMY — IOKTOp TEXHITHHX Hayk, mpodhecop.
aBToGporeTankosol Texmixi Hamiomamsiol akazei
Vpaiin (c. 31-37)

npodecop  xaeapi
Haiorasof reapaii
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