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B. b. KOBBUIAHCKHH, A. . MHYXHH

MPAYMHBI U CJIEACTBUS TPABMATU3MA B YTOJIbHOM MPOMBIIIJIEHHOCTHU YKPAUHBI

IToxa3aHo, 9TO OAXOAS K YTONBHOM IaxTe, KaK K 9praTHIeCKOMYy OOBEKTy THIIA «UeJIOBEK-MallliHA-CPEa)», CTAHOBUTCSI BO3MOXKHBIM HAMETHTD OII-
THMaJbHbIE ITyTH CHIDKCHHS NIPOMBIIUICHHOIO TpaBMati3Ma. B paboTe Ha OCHOBaHMH aHAJIM3a CTATHCTUYECKHMH METOJaMH yCJIOBHH Oe30macHOM
PpaboThl U IPHYMH IPOU3BOACTBEHHOTO TPABMAaTH3Ma KPYIIHOTO YIJIE[0OBIBAIOIETO MPEANPUSTH, BHIIOIHEH IIPOTHO3 9TUX (HAKTOPOB B 3aBHCHMO-
CTH OT BpeMeHH, 00beMa JOOBIYN U HHBIX ONpPEAEeISIOMUX IPOMBIIUICHHEIN Ipolecc sBieHui. [IpeiaraemMere pacueTs! 03BOIIOT ONPEIeIHUTD Iy-

TH CHWXKEHHs aBapUITHOCTH U TEM CaMBIM COKPATUTh PACXO/Ibl Ha €€ JINKBUIALHUIO.
KiioueBble c10Ba: aHaIn3 TpaBMaTU3Ma, YroIbHask IPOMBIIUICHHOCTb, CTATHCTUKA, IOA3EMHBIH TPaBMAaTH3M, praTHIECKUH 00BEKT, IPOTHO-

3UPOBAHUE TpaBMaTU3Ma.

BBenenune. I[lnanupoBanue paboThl, Kak Bcei
YrOJBHOW MPOMBIIUIEHHOCTH, TaK M HEMOCPEACTBEHHO e
OTAEJBHBIX MPEANPUATHIA, B YaCTHOCTH, YTOJIBHBIX IIAXT
U, B NIEPBYIO OYepellb, OMACHBIX 10 ra3y WIH IbUIH, Tpe-
OyeTr oOpareHns1 CaMoro MPUCTAFHOTO BHUMAHIS, KaK Ha
caM HETraTUBHBIA MPOLECC MOA3EMHOTO TPaBMaTH3Ma, TaK U
Ha TIPUYUHBI HETTOCPEACTBEHHO €TO OIPEEIISIONIHE.

Heas padoTel. Tak, oaxons K yroibHOU IIaxTe,
KaK K 3praTHYecKoMy OOBEKTY THIIA «UeJIOBEK-MalllHa-
cpena» [1, 2], cTaHOBHUTCS BO3MOXHBIM METOJAaMH Tapa-
METPUYECKOW W HermapaMeTpUYecKOH CTaTUCTHKH, W, B
YaCTHOCTH, KOPPEIALUOHHOTO U PETPECCHOHHOTO aHaIH-
3a [3-10], BEIBECTH M NpOaHAIN3UPOBATh PAJ 3aBUCHMO-
CTeH, MO3BOJIIOIINX, BITOCIEJCTBHM Ha WX OCHOBE, BHI-
TIOJTHATh BCECTOPOHHIOI0 MPOBEPKY M OLEHKY Ipolecca
MIPOMBIIIUICHHOTO TpaBMaTH3Ma Ha OOBEKTE M HaMETHTh
ONITHIMAJIBHBIE ITyTH €r0 CHIDKCHNS.

Metoauka omnpeneneHusi (aKkTOpoB BIIUSIIOLIUX
HAa TPaBMATHU3M. PacdeTs! BHITONHAINCH HA OCHOBAaHHWU
JaHHBIX 1O TpaBMaTm3My 3a 1999-2009 romsl, mpeacras-
JICHHbIE OAHON M3 KpYIHEHMIINX YroJpHBIX MaxT JloHen-
KOTO PErHoHa.

B xauecmee ananuzupyemuvix paxmopos 6 paciemax
npuHUMAanucy: 100bYa yrisl (TOHH /CyTKH); YUCIEHHOCTh
TpyIsamuxcst (4Yel.); TPOW3BOJACTBEHHBIH TpaBMaTH3M
(HecuacTHBIH ciydail).

Cpeou mpasmupyrowux Gaxmopos paccmampusa-
Juch:  OOpYIIEHHWE TOpOJ KPOBJIM, BBIBAIMBAHUE YIS,
MAaIIHHBI (MEXaHU3MBI, TIPICIIOCOOTICHNST, HHCTPYMEHTEHI);

TPaHCIIOPTHBIE CPEICTBA; MepeMeniaeMble Ipy3bl U Ipy-
THe MPEIMETBI; TafeHus JTIOIeH; SJIeKTPHYECTRBO.

Ilo mecmy mpasmupoganus OanHvle pazoenanucy, KaxK
noJydeHHvle: B OYNCTHBIX 3a0051X; B IPOXOAYECKUX 3a0051X;
Ha TPOTSDKEHUH TOPHBIX BBIPAOOTOK; B MOA3EMHBIX BBIPa-
00TKax; Ha TOBEPXHOCTH IIAXTHI; BCETO HA IIAXTe.

Kpome moeo, oannvie pazoensnuce no npogeccuam:
ropHopabounii ourctHoro 3abosi (I'PO3); mammHHCTHI
ropHO-BhIeMOYHOM MamuHbsl (MI'BM); mpoxomunk; kpe-
MUIBIINK; JIEKTPOCIecaphb; MAIIMHUCT JIEKTPOBO3a; Ma-
CTEP-B3PBIBHHUK; HWH)KCHEPHO-TEXHUYECKUH PabOTHUK;
JIPyTHE CTIEeHaIbHOCTH.

OO0cy:x1eHne MOJy4YeHHbIX Pe3yJbTATOB MPH OM-
pedeneHnd (aKTOpPOB BJIMSIOIIMX HAa TPaBMAaTH3M.
[Mony4eHHbIe ypaBHEHUS U KPUTEPUH UX CTATUCTHYECKON
OLIEHKHM MpuBeNeHB B Tabn. 1, aHanmm3upys KOTOpYIO
MOXKHO OTMETUTB, YTO OOJIBIIMHCTBO 3aBHCHMOCTEH pas-
JMYHBIX (DAaKTOPOB OT BPEMEHHM HMEIOT JIMHEHHBIA WIH
KBaJIPaTHIHBII XapakTep, HO C Pa3IMYHBIMU TEHACHIUSIMH,
Kak K BO3pACTaHHUIO, TaK M K CHIKEHHIO OT BpeMeHH. Bce
MPECTaBICHHbIE 3aBUCHMOCTH HUMEIOT, KaK MPaBUIIO, JOC-
TaTOYHO BBICOKHME 3HAa4YeHHS] KOI(P(HUIIMEHTOB MapHON WK
MHOYXECTBEHHON KOpPEJAIMU W JIETEPMHHALINN, a TaKkKe
COOTBETCTBEHHO y3KHE 3HAUCHHS JOBEPUTEIIHHBIX WHTEPBa-
JIOB, ONPEJIENIEHHBIX ITpU 95 % ypoBHE 3HAYUMOCTH.

© b. b. Koobustackwmid, A. I'. Muyxus, 2015
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Tabnmma | — PerpeccronHas 3aBUCHIMOCTD U KPUTEPUHU HX OIEHKH

Koo JloBepuTenbHbli HHTEpBA JJIs: JoBepurenb-
Ne YpaBHenue ) X, X, X, X, HBIH UHTEP-
3aBUCHMOCTh - Koppensi- . . IIporuo3
/1 y=a;x;tay,+b L, min max min max a a, b BaJI JUIS TIPO-
, rHO3a, A
1 2 3 4 5 6 7 8 9 10 11 12 13
1 TIpousBon- y=-0,024x, 0,825 1972 | 6750 | 5071 | 7832 | -0,037; 0,004 -143,14 46,0 7; 85
CTBEHHOTO +0,034x,— 66,29 -0,01 0,014 10,56
TpaBMaTHU3-
Ma OT 00b-
ema J00bI-
qK
2 YucieHHo- y=1288,33x — 0,967 1999 | 2009 - - 230,89; - -686707,49 7937 7227,
cTH pabo- -571606,31 345,76 -456505,13 86,47
YHUX OT
BpPEMEHU
3 Ob6bema y=411x— 0,930 1999 | 2009 - - 288,254, - -1065025,65| 7086,38 5568,34
JOOBIYH OT —819023,67 -573021,7 8604,32
BpPEMEHHU
4 TpaBma- y=-0,2914x + 0,180 5071 | 7832 - - -0,012; - -686707,49 7937 7227,
TH3Ma + 944,555 0,02 -456505,13 8647
OT YHCJICH- x )
HOCTH pa- v= 01299(mj - - - - - | -46,806; | 0,092; | 384,194, - -
Oounx -11,466 0,365 1504,916
—29 136[ij +
100
+944 555
5 Tpasma- y=—-1,355(x - 0,71 1999 | 2009 - - -2,367; - 629,04; 0 0,11
THU3Ma, CBSI- -1998) + -0,342 4750,44
3aHHOTO C +2721,236
o0pyImeHu-
€M IOpOJA y=0,383(x— 1999 | 2009 - - -8,87; 0,147, 17,216 9 0;17
00BajIOB —1998)2 —5,956(x — -3,042 0,62 32,432
yris oT —1998) + 24,824
BpPEMEHH
6 Yucna y=-0,536(x — 0,72 1999 | 2009 - - -0,93; - 2,366; 0 0;3
TpaBM Ma- —1998) + 5,036 -0,142 7,707
LIMHAMY U
MEXaHU3- y=0,122(x — - - - - -3,424; 0,007; 4511 2 0;6
MaMH OT —1998)* —2,005(x — -0,585 0,238 11,925
BpPEMEHH —1998) + 8,218
7 Yucma y=-0,791(x — 0,78 1999 | 2009 - - -1,263; - 4,541, 0 0;4
TPaBM Ipy- —1998) + 7,745 -0,318 10,95
3aMHU 1
npeaMeTa-
MH OT Bpe-
MEHH
8 Yucia y=0,223(x — 0,21 1999 | 2009 - - -5,076; 0,043, 4,427, 8 0; 15
tpaMmpu | — 1998)? — 2,862(x— -0,649 0,402 15,985
naJIeHu —1998) + 10,206
JIIofAeH oT
BpPEMEHH
9 Yucna y=0,839(x — 0,08 1999 | 2009 - - -15,215; | 0,403; 20,507; 37 22;52
TpaBM —~1998)* - 9,852(x — -4,489 1,274 48,511
B OYUCTHBIX —1998) + 34,509
3a0051X OT
BpPEMEHHU
10 Yucia y=-0,373(x — 0,33 1999 | 2009 - - - - - 4 0; 14
TpaBM —1998) + 8,6
B IIPOXOJIKE
OT BpEeMEHHU
11 Yucna y=0,622(x — 0,18 1999 | 2009 - - -13,163; | 0,123; 10,037; 31 16; 47
TpaBM Ha —1998)* — 7,014 (x— -0,853 1,121 42,144
MPOTSIKeE- —1998) + 26,091
HUH BBIpa-
00TKH OT
BpPEMEHHU
12 Yucna y=-2,536(x — 0,49 1999 | 2009 - - - - - 39 0; 114
TpaBM —1998) +59,036
B T0/13€M-
HBIX BbIpa-
0oTKax
OT BpEMEHH
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[Iponomxenue Tabdi. 1

1 2 3 4 5 6 7 8 9 10 11 12 13
13 Yncna y=-0,273(x — 0,28 1999 | 2009 - - - - - 3 0; 96
TpaBM Ha —1998) + 6,364
MTOBEPXHO- y=0,291(x — 1999 | 2009 - - -5,419; 0,157; 9,631, 93 +67; 119
cru ot Bpe- | — 1998)? — 3,769(x— -2,119 0,425 18,248
MEHHU —1998) + 17,939
14 Oouiero y=2,076(x — 0,04 1999 | 2009 - - -34,483; | 1,276; 63,728; 93 67; 119
YHCIa —1998)* — -14,771 2,876 115,193
TpaBM OT —24,627(x— 1998)+
BpPEMEHU +89,461
15 Yucna y=0,721(x — 0,09 1999 | 2009 - - -11,794; | 0,451; 20,379; 33 0; 76
TpaBM — 1998)” —8,466(x — -5,139 0,992 37,754
I'PO3 ot —1998)+ 29,067
BpPEMEHHU
16 Yucna y=0,184(x — 0,08 1999 | 2009 - - -4,038; 0,04; 3,756; 33 0; 76
TpaBM —1998)* —2,264(x — -0,49 0,328 13,02
MI'BM ot —1998)+ 8,388
BpPEMEHU
17 Yncna y=-0,7(x — 1998)+ 0,65 1999 | 2009 - - -1,32; - 5,27; 1 0;9
TPaBM Ipo- + 9,473 -0,08 13,675
XOJYMKOB y=0,146(x —
or BpeMenn | — 1998)* —2,448(x — 1999 | 2009 - - -5,016; | 0,063; 6,556; 5 0; 12
—1998)+ 13,261 0,12 0,354 19,965
18 Yucma y=0,198(x — 0,11 1999 | 2009 - - -3,704; 0,096; 6,131; 9 5;12
TpaBM —~1998)* —2,45(x — -1,196 0,3 12,68
3JIEKTPO- —1998)+ 9,406
ciecapeit oT
BpPEMEHHU
19 Yucna y=-0,127(x — 0,61 1999 | 2009 - - -0,251; - 0,381; 0 0; 1
TpaBM Ma- —1998) + 1,218 -0,004 2,055
LIMHUCTOB
OT BpEeMEHH
20 Yucna y=0,214(x — 0,24 1999 | 2009 - - -5,817; | -0,028; 1,936; 7 0,15
tpaBmM UTP | — 1998)* —2,828(x — 0,161 0,457 17,543
OT BpEMEHHU —1998)+ 9,739
21 UYncna y=0,864(x — 0,62 1999 | 2009 - - -0,721; - -5,745; 15 0; 34
TpaBM JIpy- —1998)+5 2,448 15,745
THX cIe- y=0,547(x —
aIbHO- —1998)? —5,696(x — 1999 | 2009 - - -10,888; | 0,125 5,656; 30 15; 44
cTel or —1998)+ 19,212 0,504 0,968 32,768
BpPEMEHHU

I'paduueckast MHTEpHpeTaIysl IMEPBHIX MOJYYEHHBIX
ypaBHEHHH TpescTaBieHa Ha puc. 1 a, 6, U3 KOToporo cie-
JIYET, 4TO, KaK YHMCJICHHOCTb Pab0yuMX, TaKk M 00beM JOOBMH
YIIIsI IMEIOT YCTOMYMBYIO TEHICHIMIO K YBEIMUCHHIO, TTPH-
YeM IUHAMHKA 00beMa JOOBMH TOBApPHON MPOIMYKIMH —
159,6 % sBHO TPEBBIMIACT AaHAJIOTHYHYIO TEHICHIMIO POCTA
YHCIIEHHOCTH NepcoHana — 42,7 %, 9T0 MOXKeT OOBSICHATHCS
TOJIBKO yBENIMYEHHEM HMHTEHCUBHOCTH PaboThl — 540 % u
HaJlaXXKUBaHUEM IIpoIlecca MPOM3BOACTBA HAa KOHKPETHOM
paccMaTprBaeMOM MPEApUSTHH (puc. 1, B).

Kpusbie oOriero TpaBMaTu3Ma, Kak B 3aBUCHMOCTH
OT BPEMEHH, TaK U OT YUCICHHOCTH IEpCOHalla, WMEIOT
YK€ HENWHEWHBIH MapaboMuecKuii XapakTtep U MOTYT
OBITH OmKCaHbl, KaK yXKe YIIOMHUHAJIOCh, METOJaMH Hela-
pameTpuueckoii craTucTuky. [Ipudem, MOXKHO OTMETHTb,
YTO HW)KHUE TOYKH Iapabosibl HaXOJATCS B CpelMHe, KaK
oTpe3Kka BpeMeHHOU ocu adcmmcc (2004r.), Tak W HETo-
CPECTBEHHO CpEeIH 3HAYCHUH YMCICHHOCTH TPYAAIINXCS
(6420 gen.). 3aBUCHUMOCTH e, OIMCHIBAIOIINE TpaBMa-
THU3M B YTOJIbHOM IPOMBIIUIEHHOCTH JIOHELKOIro permo-
Ha, CBA3aHHBIA € OOpyIIeHHEeM U oOBajlaMH, TPAaHCIIOPT-
HBIMH CPEJICTBAMH, a TaK)K€ MHBIMH T'py3aMHU U TIpeaMe-
tamu (puc. 1 T, X, 3) UMEIOT TEHJIEHIIUIO K CHIKEHHUIO B
2006-2008 rr. BIJIOTH 0 HYJIS.

W3 npexncTaBneHHBIX Jajiee 3aBUCHMOCTEH oOpaina-
10T Ha ce0s1 BHUMaHue 3aBucuMocTH | i1 u 1y, KoTophIe
MOTYT OBITh HHTEPIIPETUPOBAHBI KaK JINHEWHBIE, KOTOpPHIE

XapaKTepu3ylT TPaBMUPOBAHKUE TOPHOPAOOUUX MPH IPO-
XOZIKE ¥ MAIIMHUCTOB LIAXTHOTO TPAHCIIOpPTa. XapakTe-
pH3ysl TpaBMaTH3M, CBS3aHHBIM C JTUHAMHUKOH (Tiepeme-
meHneM) pabodero mMecra ropHopabOYero BAOJb IIaXT-
HBIX BBIpAaOOTOK, MOXHO CIETIaTh BBIBOJ, YTO MMEHHO 3TO
SBJICHUE HAWIYYIIMM 00pa3oM MOAAETCS KOPPEKIHH B
CTOPOHY YMEHBIIEHHS, CHHXXAsACh COOTBETCTBEHHO B
paccmatpuBaeMoM Iiepuose Ha 42,7 % u BIUIOTh 10 HYJISL.
Tak kak HM yBelUuUeHHE OOIIEH YHCIEHHOCTH TOpHOpa-
604nX, HU yBEJIHUCHUE NOOBIYM YIS HE IPUBOAAT K POC-
Ty TpaBMaTu3Ma 3TOr'0 BHJd, TO MOXKHO C/EIaTh BBIBOJ,
YTO TpeINpUHUMAEMbIC B 3TOM HAlpaBJICHUH YCHJIHS SIB-
JISIFOTCSL aJIEKBAaTHBIMH ITPOM3BOJICTBEHHOMY IIpoLiecCy U
BpsII JIM OyIyT HYKIAaThCsl B CYIIECTBEHHON KOPPEKINH B
OmmwkaiimeM OymyIeMm.

TpaBmupoBaHue xe pabodnx APYTHX CHEIUAIBHO-
CTe, He3aBUCUMO OT MeCTa MX OCHOBHOW paOoTHI, OIH-
CBIBACTCSl IIOCPEICTBOM YPaBHEHHS BTOPOTO IOPSIIKA
(mapa®onbl) ¢ HWXKHEW TOYKOW, MPUMEPHO Ha YPOBHE
2004 ropa (puc. 1, u, k, M, H, 0, 1, p, C, T, {, X), HAUUHAsI
C KOTOPOTO BO3HUKAET POCT BCEX BUJOB TPAaBM Yy pabounx
U MH)XEHEPHO-TEXHMYECKOTO TMepCOHaja, KaK B IOJ3EM-
HBIX yCJOBUSIX (puc. 1, H), TaK M HENOCPEICTBEHHO Ha
MOBEPXHOCTH (pHC. 1, 0), YTO OTHIOJb HE ONpEAENIETCS
N3MEHEHHEM TOPHO-T€OJIOTHIECKNX YCIOBHH JEHCTBYIO-
IIET0 MPEIIPHUSTHS, a BBITEKAET U3 OpraHU3aluy TPYH0-
BOTO TIpoliecca Ha KOHKPETHOM IPEIIPHUSITHH.
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Puc. 1 — I'paduxu 3aBUCUMOCTH: a - YHCIICHHOCTH pabourx (y) OT BpeMeHH (X); 0 - 1o0br4a (y) oT BpeMeHH (X); B - 100bI4a (Y) OT YHCIIeH-
HOCTH TPYSIIHXCS (X); T - TPAaBMAaTH3M (y) OT BpeMeHH (X); 1 - TPaBMaTH3M (y) OT YACICHHOCTH TPYISIMXCS (X); € - TpaBMaTH3M U3-3a 00-
PYILLEHH TOPOJ KPOBIU U 00BAJIOB YTt (Y) OT BPEMEHH (X); 5K - TPABMBI TPAHCIIOPTHBIMU CpeCcTBaMH (Y) OT BPEMEHH (X); 3 - TPaBMBI IPy-

3aMH U npeaMeTamu (y) OT BpeMeHH (X); U - TPaBMBI IIPpH MaJIeHUH JIIofieH (Y) OT BpeMeHH (X); K - TpaBMbI B OYHUCTHBIX 32004X (Y) OT Bpe-
MEHH (X); JI - TPaBMBI B IPOX0JKe (Y) OT BPEMEHH(X); M - TPaBMbI HAa IPOTSHKEHUH BBIPAOOTKH (y) OT BPEMEHH (X); H - TPAaBMBI B ITIOJJ3EMHBIX
BBIpabOTKaX (Y) OT BpEMEHH (X); O - TPaBMBI Ha IOBEPXHOCTH () OT BpeMeHH (X); 11 - TpaBMbl [ PO3 (y) oT Bpemenu (X); p - TpaBMbl MI'BM

(y) oT BpeMeHH (X); € - TPaBMBI IIPOXOIIMKOB () OT BpEMEHH (X); T - TPaBMBI JIEKTpociiecapeii (y) OT BpeMeHH (X); y - TPaBMbI MaIlIHH-

cToB (y) oT BpeMeHH (X); ¢ - TpaBmbt UTP (y) oT BpemeHH (X); X - TpaBMBI APYTUX CHENUATBHOCTEH (y) OT BpeMEeHH(X)
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BreiBoabl. 0000111251 M3JI0)KEHHOE, MOXKHO CJEJIaTh
BBIBOJ O TOM, YTO, KaK ITOATOTOBKAa IEpCOHaNa, Tak U
TEXHUYECKOE OCHAIICHUE MIAXTHI (€r0 COCTOSIHUE, PEIKUM
00CITy’)KMBaHU | T.]I.) HaHOOJIee TIOJTHO COOTBETCTBOBAIIH
3a/layaM, peliaeMbIM JIaHHBIM mpeanpustuem B 2004-
2005 rogax. B atom cirygae mo0Obrga g0 5000 THIC. TOHH B
CYTKH SIBJSUIACh BHIMMO ONTUMAaNbHOW. JlanpHeiiee xe
YBEIIMYCHUE TPOU3BOJCTBEHHBIX  MOIIHOCTEH TpedyeT
MTOITOTOBKH, KaK MepCOHANa, B YacTH O0y4YeHHUs ero Oes-
OITacCHBIM MeToJIaM paboThl, TaK BBEJACHHEM HOBOW TeX-
HUKU C TIOBBIIICHHBIM ypOBHEM Oe30macHOCTH. B 3Tom
cllydae ypoBEHb TPaBMaTH3Ma OCTAaHETCS, KAk MHHUMYM,
cooTBeTCTByOIMM ypoBHIO 2004 Toma ¢ pealbHBIMH
BO3MOXKHOCTSIMH €TI0 JAJLHEHINEr0 CHUKCHUS B IOCIIC-
JTYIOIITUE TOJIBI.

Cnucox jurepatypsl: 1. Xenny, O. JI. Hage)xxHOCTh TEXHHYECKHUX CHC-
TeM u ouenka pucka [Tekcr] / O. . Xennu. - M.: MammnocTpoeHue,
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