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OBI'PYHTYBAHHSA KOPOTKOCTPOKOBOI'O ITIPOI'HO3Y
PIBHSI TIPO®ECIMHOI'O PU3BUKY

Ynpasninua oxoponoro npayi Ha 0epicasHoMmy, a MaxKoxic Ha 8UPOOHUYOMY DIBHAX He
Modce 6ymu 30ilicHeHo 6e3 Ypaxy8aHHs NPocHO3HUX oyinoK. [lokazano, wo euKopucmosyodu
0ani wWo0oo HewjacHux eunaokie 8 Yxpaini ma Xapxiscokiu oonacmi za 2009-2013 poxu, 6yau
OMPUMAHI JIHIUHI MOOeni, SIKI MOMCHA 3ACMOCO8Y8amu 0Jisi KOPOMKOCMPOKOBO20 NPOSHO3Y
3aeanvHo20 npogheciuno2o pusuKy ma npo@eciunozo pusuxy 3i cMepmenbHUMU HACTIOKaAMU.
Ananoeiyvnum uuHom Oyau 6u3HaAueHi MoOeni Ol NPOBIOHUX BUPOOHUYUUX 00 €OHAHD
Xapkiswunu, sKi 3yM08M0I0Mb pigeHb npoghecilinoco pusuxy 6 obaacmi. Buznaueno, wo
3aCcmocy8anHs NPOSHO3HUX Mooenell 00360JA€ 30IUCHIO8AMU NOPIGHANbHUL AHANI3 8HCUMUX
npo@inaKmudHux 3ax00i8 3a KOPOMKOCMPOKOSUll ma Oinbui 0082ull nepioou, sKi MONCHA
BUKOPUCTNOBYBAMU OISl KOPOMKOCIPOKOBO20 NPOSHO3Y 3A2ANbHO20 NPOPECiiHO20 PUSUKY

Knrwouosi cnoea:  supodOHuuuil  mpasmamusm,  KOPOMKOCMPOKOBUN — NPOSHO3,
npoecitinuil pusux, eKCNOHEeHYIaIbHA 3A1eHCHICMb, NPOSHO3HA OYIHKA.
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OBOCHOBAHUE KPATKOCPOYHOI'O TIPOI'HO3A
YPOBHSA NPO®PECCUOHAJBHOI'O PUCKA

Ynpasnenue oxpanou mpyoa na eocyoapcmeennom, a maxdsce HaA NPOU3800CMEEHHOM
VPOBHAX He Modcem Oblmb OCyujecmsieno 6e3 yuema nNpocHO3HuIX oyeHok. Ilokazano, umo
UCNONBL3YSE OAHHbIe NO HECYACMHbIM Cyyasm 6 Ykpauue u Xapvroeckou odonacmu 3a 2009-
2013 200b1, ObLIU NOTYUEHb JUHElHble MOOeIU KOMOopbvle MONCHO HNPUMEHAMb O
KPAmKocpo4Ho20 NPocHO3a 00ue20 npogeccuoHaIbHO20 PUCKA U NPOheccUoOHaIbH020 PUcka
CO cMepmenbHblM UCXO00OM. AHAOSUYHBIM 00paA30M ObLIU OnpedeieHbl MOOenU 0 8e0YUUX
NPOU3800CMBEHHBIX 00beOuHeHull XapbKosuwjuHvl, KOmopbsie 00YCI08IUBAIOM YPOBEHb
npogheccuonanvrozo pucka 6 oonacmu. Onpedeneno, 4mo npuMeHenue nPOSHO3HbIX Mooenel
N0360JI5lem  OCYUWeCmEIaAmb  CPAGHUMENIbHbIU — AHAIU3  NPUHAMbBIX  NPOPUIAKMULECKUX
Meponpusimuti N0 KPAMKOCPOUHBIL U 0Oolee ONUHHBIL Nepuoodvl, KOmopwvle MONCHO
UCNONIBL308aMb 0151 KPAMKOCPOUHO20 NPO2HO3A 00Uje20 NpopecCuoHaIbHO20 PUCKA

Knrwoueevle cnoea: npouszso0CmeenHvlli MpasMamusm, KpamKOCPOUHbIL HPOSHO3,
npogeccuonanvbublii pucK, IKCHOHEHYUATbHASL 3A8UCUMOCTb, NPOSHO3HAS OYEHKA.
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JUSTIFICATION SHORT-TERM FORECASTS
OF LEVEL OCCUPATIONAL RISK

The issue of safe working conditions, prevention of occupational injuries and
occupational diseases in manufacturing were, are and should remain one of the most
important and relevant to any enterprise, regardless of ownership, size of enterprises and
number of employees. Condition of occupational safety remains important and topical in
Ukraine.

Increased attention to safety problems due to the fact that, despite the measures taken at
national level, employers of occupational accidents in general in the country remains high.
One of the most visible indicators of this problem is the statistics of occupational injuries.
Despite some positive developments, including the reduction of the total number of cases of
occupational injuries in recent years, the level of fatal accidents in Ukraine remains one of
the highest compared with European countries. According to foreign experts who worked on
the program of the ILO in Ukraine, a large number of accidents with fatalities due inadequate
training workers and employers on health and lack of proper monitoring of workplace safety
and compliance with established standards.

Absolute numbers of occupational injuries, as primary indicators describing working
conditions in the enterprise, industry or region, obtained by mixing and compilation of
enterprises. However, the absolute figure alone does not always give the correct assessment
of occupational risk. At the same time, as the number of insured to date is an actual number
of employees, it allows you to move relative to the use of indicators that are the basis for
comparison of different objects monitoring. As the same estimates used to determine the
corrective management actions using absolute increase from the previous year. Go to the
ratios allows the first stage as the indicators for monitoring improvement of safety ratios to
choose the frequency of occupational injuries per thousand employees.

Enough universal character representation of long-term prognosis accident risk (the
risk of an accident with fatal consequences) as an exponential equation to determine the trend
for short-term (1 — 2 years) prediction of occupational risk for initial data that correspond to
the same parameters for the last 5 — 7 years.

As for linear dependencies enough statistical data for the past 5 — 7 years, this forecast
could be used for the third level of management monitoring safety, ie the level of
manufacturing enterprises. As a result, so by models for the leading industrial associations
Kharkiv, as they determine the level of occupational risk in the region.

The initial data to develop a method of short-term forecasting of labor protection used
statistics that characterize injuries production in Ukraine in Kharkiv region and some
enterprises for 2009 — 201 3.

Shown that short-term forecasting of occupational risk at the national, regional and site
level it is advisable to use a linear model. It was determined that the use of predictive models
allows comparative analysis undertaken preventive measures for the short and longer
periods.

Keywords: occupational injuries, short-term forecast, the occupational risk, exponential
dependency, projected estimation.
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Beryn. Y HaykoBo-TexHIuHIM siteparypi [1, 2] Big3HayaeThcs, IO YIPABITIHHS
COLIIaIbHUMHU CHUCTEMaMH, 0 SKUX HAJIEKHUTh 1 CUCTEMa YIPaBIiHHSI OXOpOHOIO mpami [3],
MMOBHMHHO 31MCHIOBATHCS 3a Pe3yJbTaTaMH aHaIi3y MPOTHO3HMX OMIHOK. Lle mimkpecneHo i y
cUCTeMi MEHEKMEeHTY mpodeciiinoro 3mopos’st 1 Oesmeku OSHAS 18001:2007, sika €
YAaCTHHOIO peami3anii crparterii ympaBliHHS TpodeciiHUMU pU3UKaAMU y BUPOOHWYIN
JISUTBHOCTI [4].

AHaTi3 OCTaHHIX Kepes AOCHiIKeHb Ta myOJikamiii mokaszas, mo B YKpaiHi
ICHyI0Ya cHcTeéMa MOHITOPHHTY BUPOOHHYOTO TpPaBMATU3MY [5] BHKOPHUCTOBYE aOCONIOTHI
MOKa3HUKH, TOJI SIK Y poOOTi [6] Ta B HayKOBO-TEXHIUHIN giTeparypi [7, 8] BiagmideHoO, 110
yIIpaBIIiHHSA y cepi OXOPOHU TMpalli MOBUHHO 3/11HCHIOBATUCS 3a BITHOCHUMH MOKa3HUKAMH.

AHaJi3 CcTaHy OXOpOHM Tpali B VYKpaiHi Ta B OKPEMHX Tally3sX HapOJHOTO
rOCIOJapCTBa, a TAKOXK OKPEMHUX o0JsiacTei, skuil 0yio mpoBeneHo B po0oTi [9], mokasas, 1110
JUIT  JJOBTOCTPOKOBOTO  TPOTHO3YBaHHS  PiBHA  MpOeCcifHOTO0  PU3HKY  JOIIBHO
BUKOPUCTOBYBATH EKCIIOHEHIIaJbHY MoOJenb. [IpoTe BOHAa BHMarae HasBHOCTI BUXIIHHUX
JIaHuxX 3a ocTtaHHl 15 —20 pokiB 1 HE J03BOJISE OIMIHUTH ICHYIOUHMH y KOHKPETHHH MOMEHT
(pik) piBeHb TpPOQECIHHOTO pU3MKY Ta CHOPOTHO3YBATH HOrO0 HAa KOPOTKOCTPOKOBHM
(1 — 2 poku) TepMiH.

IlocTaHoBKa 3aBaaHHsl. Yce L€ CBIAUYUTh NpPO Te, IO ICHYE HEOOXITHICTH Yy
po3po0JieHHI ~ MaTeMaTWYHOI  MOJENI, 3JaTHOi  3a0e3medyuTH  aJIeKBaTHUW  PiBEHb
KOPOTKOCTPOKOBOT'O IIPOTHO3Y PiBHS MPOQECIHHOTO PU3HUKY.

OcHoBHUIT MaTepiaa i pe3yabTaTH. J[0CTaTHRO YHIBEPCAJIBHHI XapakTep IMOAaHHS
JIOBFOCTPOKOBOTO TPOTHO3Y pHU3MKY BUHHKHEHHS HEIIACHOTO BHUMAIKY Vs (PU3UKY
BUHUKHCHHS HEIIACHOTO BHIAJKy 31 CMEPTEIbHUMH HACHiAKaMu V) Y BUIISAL
€KCIIOHEHINIAIBHOTO TPEHIY MTOAaHO B poOOTi [9]

% =4,-e", (1)

He (cm )

ne A, — OLlIHKa PU3MKY BUHHUKHEHHS HEIIaCHOTO BUIAIKY, KOTpa BIAMNOBIAa€ TOMY POKY,
3 IKOTO OYMHABCA PO3PaXyHOK TPEHIA [piK'l];

/. — IHTEHCHBHICTh BHPOOHHYOTO TPaBMATH3MY [pik ' ];

t — epiojl, KOTPUM OIIHIOIOTH [piK].

JI03BOJIsIE BU3HAUUTH PIBHSIHHA A7 KOPOTKOCTPOKOBOTO (1 —2 pOKHM) MpOTHO3YBaHHS
piBHS TPOQECIHHOTO PHU3MKY 3a BHXIJIHUMH JaHWMH, IO BIAMOBIIAIOTH aHAJOTIYHUM
MOKa3HWKAaM 3a OCTaHHI 5 — 7 pokiB. /sl bOrO E€KCHOHEHIIaNbHYy 3aJeKHICTh YSIBIMO Y
BUTJISII psimy MakitopeHa

v, =A™ = A A+ (2r2) 2+ (B )/30+). )

Y nepmioMy HaOMMXKEHHI, SKE BIANOBIIa€ KOPOTKOCTPOKOBOMY  IPOTHO3Y,
EKCIIOHEHITIAJIbHA 3AJICKHICTh MOKE PO3TJIAIATUCH Y BUTIISA I JiHIHHOT DYHKITIT

v, = A Ar) . 3)

3 BUKOPHUCTAHHAM JaHUX IIOJ0 HEUIACHUX BHUIAJKIB B YKpaiHi Ta XapKiBChKiil o0macTi
3a 2009 — 2013 poku [8] Oynm oTpumani JiHIHHI Mozaem (muB. pwuc.l), sSKi MOXHa
BUKOPUCTOBYBATHU JJIs1 KOPOTKOCTPOKOBOTO IMPOTHO3Y 3arajibHOr0 Mpo(eciiiHOro pu3uKy:

v, (Vkpaina )=0,023-1+4752 , 4

v, (Xap.obn.)=0,025-1+5181 (5)
Ta PO eCiiHOTO PU3UKY 31 CMEPTEILHUMH HACIIIKaMH (IUB. puc.3)

V., (Vkpaina)=0,00003-7-0,0058 , (6)

V., (Xap.oon.)=0,0025-1+4,9935 , (7

ne t =T —2009 ; T — pik, B AKOMY OIlIHIOETHCSI TTOKA3HHUK.
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Pucynok 1 — 3mina noka3zHuka npodeciiiHoro pusuxy
B YkpaiHi Ta XapkiBcbkili o0J1acTi 3a 2009 — 2013 poxn
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PucyHnok 2 — 3mina nokasHuka npogeciiiHoro pu3suKy 3i cMepTeIbHUMH
HacJaiakamu B YKpaidi Ta XapkiBcbkoi o6sacti 3a 2009 — 2013 poku

AHai3 OTpPUMAaHMX pe3yJbTaTiB TIOKa3ye IMMO3UTHBHY JIWHAMIKY BHPOOHHUYOTO
TpaBMaTU3My He TUIbKHM B YKpaiHi i y XapkiBChKii o0Omacti (puc. 1) i J03BOJIsIE OUIKyBaTH
MOJAJIBIIIOTO 3MEHIICHHS TMOKa3HUKIB mpodeciiHoro pusmky. IIpore me He crocyeTbes
NOKa3HHUKIB MpodeciiHOro pu3MKy 31 CMEpPTeNbHUMM Hachigkamu (IuB. puc. 2).
AHai3 OTpUMaHHX 3aJIeKHOCTEH (6) — (7) moKa3ye, 1m0 AKIIO B YKpaiHi OCTaHHIM 4acoM Iiei
NOKa3HUK (akTUYHO cTallmi3yBaBcs, TO B XapKiBChKIM 00JacTi MOXHA OYiKyBaTH
MIIBUIEHHS PiBHS MPOQECiHHOTO PU3UKY 31 CMepTeIbHUMHU Hachiakamu. e moxke OyTu, Ha
Hally JYMKY, pe3yJbTaTOM 3pOCTaHHS IPOMHCIOBOIO BHpPOOHHMIITBA B perioHi 0e3
NPUAUICHHS HAIEKHOIT yBaru Mpo@iyIaKTHII TpaBMaTH3MY.

OCKUTBKH 711 OTPUMaHHS JHIMHUX 3aJIEKHOCTEH MOCTaTHRO CTATUCTUYHHX JaHUX 3a
OCTaHHI 5 —7 pOKIB, TO TaKHi MPOTHO3 MOXXE€ BHUKOPHUCTOBYBATHCH 1 JII TPETHOTO PIBHS
yIpaBJIiHHS MOHITOPUHIOM OXOPOHH TMpari, TOOTO s PiBHSA BHUPOOHHYUX MiANPHEMCTB.
AHAJIOTIYHUM YMHOM OyJIW BHU3HAYCHI MOJENI JUId TPOBIIHUX BUPOOHWYUX 00’ €THAHB
XapKiBIIMHU, OCKUIBKH caMe€ BOHHM 3YMOBIIOIOTH PiBEHb HMPOQECiiHOr0 pU3UKy B OOJACTI.
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Hanpuxman, nmus BUpoOHMUMX 00’eqHanb «TypOoaTtom» Ta «3aBoj iM. ManuiieBa»
(muB. puc. 3) i MOJENI MalOTh BUTJISI:

Vis (BO «Typ6oatom») = -0,291-t + 588,2, (8)
Ve (BO «3aBon iM. ManumeBa») = 0,037t — 73,31. 9
——BO «Typboatom»
q\'%HB —B-B0O «3apogiM. Mamnmmesay
N y =0,037x- 73.31 /\
&
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Pucynok 3 — 3mina noka3Huka npodeciiiHoro pu3uKy Ha NpoBiTHUX BUPOOHUYHX
00’enHanHAX XapkiBuunu 3a 2009 — 2013 poku

HeratuBna aunamika npodeciiiHOro pu3uMKy Ha 3aBojl iM. ManuiieBa 3yMOBIICHA
PI3KUM 3pOCTaHHSM OOCATIB BUPOOHHIITBA OCTaHHIM YacoM [10], mo miarBepaKye BUCHOBOK
I10/10 3POCTaHHs PiBHS NPOQeciiHOro pu3NKy B XapKiBChKiil 061acTi.

OnHOYacHO 3aCTOCYBAaHHS TaKOTO MiAXOIY 0 KOPOTKOCTPOKOBOTO MTPOTHO3Y JA03BOJISE
HepeiTH 1 10 MOKa3HUKIB JIOBTOCTPOKOBOT'O NMPOTHO3Y, a caMeé iHTeHCUBHOCTI BUPOOHUYOTO
TpaBMaTu3My A, 3a mapamerpamu JiiHiIHHOT QyHKUIH A9 Ta b, a TakoX uyacy t
KOPOTKOCTPOKOBOT'O IIPOTHO3Y, OCKITBKH

v, =A(At)=A,+b-1 . (10)
3Bijacu
A (At)-A4,-b-t=0 (11)
1 BIAMIOBITHO
1 b
A=—+— . 12
T (12)

Ile mo3BoIsIE TPOBECTH MOPIBHSUIBHUIA aHAIII3 TOTO, HACKITBKU BXKHTI 3aX0J OCTaHHIM
yacoM Oynu e(peKTUBHUMH MOPIBHSHHO 3 TTONIEPETHIM JIOCTATHLO JIOBTUM TIEPI0IOM.
Hanpuknan, B YkpaiHi iHTEHCHUBHICTh BHPOOHHYOTO TpaBMAaTU3MY 3a OCTAaHHI I SITh
POKIB CTaHOBHJIA
-0,07

zl+ =0133, (13)
5 104
a B XapKiBChbKiil 00sacTi —
12005 6 (14)
5 061
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[TopiBHSHHS 3 BIAMOBIAHMMH MOKa3HUKAMHU 1THTEHCUBHOCTI BUPOOHHYOTO TPaBMaTHU3MY
(Aigo6-2012 = 0,095 s Vkpainu ta A g5y, = 0,063 s XapkiBcbkoi 00nacTi) CBiTUUTS, 110

B)KWTI OCTAHHIM YacCOM 3aXOJI JAJIA MO3UTHBHUN e(EeKT.

BucHoBku:

— OTpUMaH1 MOJEN KOPOTKOCTPOKOBOTO IPOTHO3Y JOIIJIBHO BHUKOPHCTOBYBATH IS
yIIpaBJIiHHS MOHITOPUHITOM OXOPOHHM Mpalli Ha BCIX PIBHAX (IEpKaBHOMY, PErioHAIILHOMY i
00’ €KTOBOMY);

— MOKAa3HUKA KOPOTKOCTPOKOBOTO MPOTHO3Y MpOo(eciiHOrO PpU3HKY J103BOJSIOTH
MeperTH 70 TMOKA3HMKIB JIOBFOCTPOKOBOTO MPOTHO3Y, a cCaMe iHTEHCHBHOCTI BHPOOHUUYOTO
TpaBMaTH3MY,

—3aCTOCYBaHHS OTPHUMaHMX TPOTHO3HUX MOJeNel Jae 3Mory 3I1HCHIOBATH
NOPIBHSUIBHUE aHali3 TOTr0, HACKUIBKU e()EeKTUBHUMH OynyTh MPOQUIAKTHYHI 3aX0IU K Ha
KOPOTKOCTPOKOBHI TEPMiH, TaK 1 Ha JOCTATHLO JIOBI'UI TIEPIO/I.
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