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OB30P OTEYECTBEHHBIX H 3APYBE>KHBIX
HCC/TIEAOBAHHH 10O AHA/THU3Y PHUCKA
BO3HHKHOBEHHSA ABAPHHHBIX CUTVALIUH
HA rOPHOM TIPEATIPHATHH

[peanoxer 0630p psaa HaYYHBIX HCCAEAOBaHMI 110 aHa/lHM3y PHCKAa BO3HHKHOBEHHS
aBapHHHBIX CHTYALIMI Ha IPOMbILITCHHBIX OOBEKTaX, pPacCMOTPEHbI METOAbl OLICHKH
HCKa BO3HHMKHOBEHHS aBapHHHOK CHTYalIMH, a TaKXe orpeae/IeHbl OCHOBHbIE HallpaB-
/IeHHs] B pas3paboTKe MepONpHATHE CIIOCOOCTBYIOIIMX CHHMKEHHIO YPOBHS DHCKa aBa-

DHEHBIX CHTYALIMH.

KmoueBble ci0Ba: KapbepHble IKCKaBaTOPbl, OLICHKA PHCKa aBapHFHBIX CHTYaLIHH, aHa-
7IM3 PHCKa aBapHHHbBIX CHTYALIMFH, CPOK C/IVXObI 0OOOPYAOBaHHA, MPOMBILL/ICHHbEe O0b-
eKTbl, FOPHOAOOKIBAIOIINE MPEAPHATHS, MPOMbILITCHHbIE OOBEKThI, METOAbI OLICHKH
DHCKa aBapHHHBIX CHTYaLIME, MEPOIPHATHA 110 CHHMXEHHIO YPOBHS PHCKa BO3HUKHOBE-

HH aBapHHHBIX CHTYaLHH.

Cemunap Ne 14

O CHOBHBIM (DAaKTOPOM, CHHKAIO-
M 3dEeKTUBHOCTb  (PYHK-
LIMOHUPOBAHUA M SKOHOMHUEcKoe 6ra-
rOro/Iyuyrue  POCCUMCKHMX — TOPHOAOOBI-
BAIOIMX TIPeANPUATHI, HABIAETCA CTa-
peHre TapKa TOPHOro OBOPYAOBAHMS.
Ha ceroasiiHui neHb TeMIbl CTapeHus
OBOPYIOBaHUS OTlepeXalT ero BOC-
MMPOU3BO/CTBO M MoaepHu3alvio. Cpeaun
BCErO MHOXKeCTBa BHIOB KapbepHOro
obopyaoBanus 6onee 60 % BoipaboTa-
no CcBoM pecypc [26]. Dkcryatauus
TEeXHUKU B TaKOM COCTOSIHWM COTIpsizKe-
Ha C POCTOM 3aTpaT Ha ee oBC/1yXUBa-
HHYe, YTO B KOHEUHOM WTOre MPUBOAWT K
HEYKOCHHTE/IbHOMY YBe/TuueHHio cebe-
CTOMMOCTH A0OBMU U TepepaboTKu
MIPOAYKLIMK FTOPHOrO MTPOU3BOACTBA.
AHanuz ycroBuM  (PYHKLIMOHUPOBA-
HUSI KapbepHBIX SKCKABAaTOPOB TMOKa3bl-
BaeT, UTO MX CpeHHM CPOK CIYKOBI Cy-
IIECTBEHHO TMPEeBHIIaeT HOPMATHBHbIC
CPOKHM 3KCIIIVaTallMM, —OrllpejesiseMbie
3aBosaMu usrotoButensmu [27]. Tlo-
3TOMY B HaCToslllee BpeMs M Ha Mep-
CTIeKTUBY AKTYa/IbHOM SB/ISETCHA 3azada

MOBBILIeHUA 3(pdEKTUBHOCTH 3KCIIIya-
TalMK  3/IGKTPOMEeXaHUYeCKoro obopy-
[IOBaHUs 3KCKABaTOPOB MpH cobose-
HUM TTPaBU/ TeXHUKH Oe30IMacHOCTH.

Kpome Toro, K mpoMsbIiiZIeHHBIM O6b-
eKTaM Ha CeroAHSLIHWN AeHb MNpeabsiB-
ASIIOTCS IOBO/IBHO BBICOKHE TpeGoBaHHsA
rno 3>PdeKTUBHOCTH (PYHKLIMOHHUPOBA-
HUA MapKa A0OBIBAIOLIMX MallWH, B Ya-
CTHOCTH — 3KCKaBaTopoB. OHU AOMKHbBI
obecrieynBaTh  BBICOKYIO — MPOMU3BOAM-
TeNbHOCTh,  OOMaZaTh  Ha/leXKalliM
YPOBHEeM 0Ge30IacHOCTU W HalAeKHOCTH.
B 3Toi cBA3M HeOOXOAMMO pelIUThb
KOMIIIeKC Mpo6eM, CBi3aHHBIX C BO3-
HUKHOBEHWEM aBapHWMHBIX CUTYaLlMM Ha
MPOW3BOACTBE U HEOOXOAWMOCTHIO
obecrieyeHus MPOMBIIZIEHHOM Ge3orac-
HOCTU TIpU (PYHKLIMOHMPOBaHHUN A0CTa-
TOUHO OGO/BIIOTO KO/HMUeCTBa Kapbep-
HBIX 3KCKaBaTOPOB, ITPAKTHUECKU BbIpa-
6oTaBIIIMX CBOM pecypc.

Takum o006pa3oM, TexHHUYecKoe CO-
CTOSIHME KapbepHbIX 3KCKaBaTOPOB siB-
nsieTcs ornpeaensiiomyuM (PakTOpPOM Ha-
[IeKHOCTH, B/MSAIONINM Ha BO3HHWKHOBE-

177



HHe OTKa30B OOOpYAOBaHMs, aBapuil U
HECYACTHBIX C/IyJaeB.

B Hacrosinve Bpems aHanu3y pHCKa
BO3HMKHOBEHHS aBapUMHBIX CUTYaLIMA
[IPOMBIIIZICHHBIX OBBEKTOB TOPHOAOOKI-
BAIOLIMX MNPEANPUATHH ITOCBAIICHO He-
Mazio HayuHbIX MCCIeAOBaHUM U OTKPbI-
thi. Ho, He cMOTps Ha yKe UMerolvecs
vccrieoBaHusl, TIOCBsIlIeHHble 3dhdoek-
THBHOCTU 3KCIVIYaTallWM  ITPOMBIII/ZICH-
HBIX  OOBEKTOB  T'OPHOAOOBIBAIONIIMX
MPeanpHyATUi, pellieHre Mpob/ieMbl T1o-
BBILIIEHWST HaAEXKHOCTH U 6e30MacHOCTU
HICTIO/Ib30BAHMS TEXHUKU HEBO3MOKHO
6e3 MOCTOAHHOTO MOHHMTOPHHIA COBpe-
MEHHBIX MHHOBALIMOHHBIX MCC/IZI0BAHUM
Y BHeApEeHHs HX Pe3y/IbTaTOB B IPOM3-
BOZICTBEHHYIO /IeSITe/IbHOCTh  [TPOMBIIII-
[IEHHOTO TIPEANPUATHs. DTOMY [1OCBS-
meHbl pabotsl [1-25], onybirMkoBaHHbIE
B OTKPBITOM Ieyatd. FIx MoxHO pasme-
MUTb Ha [Ba TPWHLMITHA/IBHO Pasiny-
HbIX HallpaB/IeHHs Cpear KOTOPBIXK: Me-
TOABI, TIpe//laraeMhble 71 aHa/u3a PHC-
Ka BO3HMKHOBEHUsSI aBapHUMHBIX CUTYa-
it [1-12] 1 MeponpusTUs 10O CHUXKe-
HUIO PUCKa BOSHMKHOBEHHS aBapPUMHBIX
cutyaumii [13-23].

[NpoaHanuzvpyem pabothl 1-To Ha-

MpaB/eHHsl, TIOCBfAIIeHHbBIe MeToZaM
OLIGHKHM YpOBHS  IPOU3BOACTBEHHOIO
PUCKa.

B pa6ote [1] aBrops! /1.B. dpanum-
HukoBa, B.B. 3asropoanera, 2008r.
rpe//araloT MeTo/ OLIeHKM PHCKa BO3-
HYKHOBEHUS] aBapHMM OCHOBAHHBIA Ha
Teopyr HaZeXHOCTU. [lns BbISAB/ICHUS
[IPUUMHHO-C/ICAICTBEHHBIX CBfA3eM Mexay
CIYYAMHBIMK COBBITUAMH, MPOBOAAIMMU
K aBapHM, U OLICHKU PUCKA TPE/IONREHO
HCMO/Ib30BAHHE BEPOSITHOCTHBIX MeTO-
[IOB aHa/IM3a PHCKa «[IePeBbeB OTKA30B».

Boripocamu mnozepxaHus paboTo-
CIOCOBGHOCTH  KapbepHOro o60pyaoBa-
HUA TOCBslleHsl UuccrieaoBanus [2] B.H.
Cuitenkona, [1.A. IlImMenera, 2007r., B
KOTOPBIX ~aHa/M3rpyerca paboTocrio-
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COBHOCTb KapbepHBIX 3KCKABAaTOPOB Ha
pyaHUKe MypyHTay, B Tpex HallpaB/ie-
HUSX: COBPEMEHHbIN IM0AX0A K OpraHu-
3aLMM  PEeMOHTHO-TIPO(H/IAKTHUYECKUX
MEpOIPHATHI; OINTUMU3ALIUS CETeBOrO
PEMOHTa; KalMTa/lbHbI PEMOHT Kaphb-
epHoro ob6opyaoBaHud. [lIpennoxeHa
MPaKTHKa COCTaB/IEHUs CeTeBbIX rpadpy-
KOB, Ile YKa3aHbl KOHKPETHBIE BHIbI
paboT U BpeMs HeobxoauMOe A HX
BBITIO/IHEHUs. TeM caMbIM OIpenessiior-
cA TPYOOBble 3aTpathl, HEOOXOAHMbIe
A1 TIPOBEZEeHUs] PEMOHTA, KOMIVICKTY-
IOTCS HeOOXOAWMble 3BeHbs I10 KBa/ll-
dukauuy paboTaOUIMX U PaBHOMEPHO
pacripenensietcss o6beM paboThl  BO
BpEMEeHH.

ABTOpBI YTBEPKIAIOT, UTO 3a CyeT
OINTUMA/IBHOTO  KO/IMYECTBa I/IAHOBBIX
0BCMYKRUBAHMM, MOXKHO AOOHTHCA MakK-
CHIMa/IbBHOTO CHIKEHWS] aBapUMHBIX OC-
TAHOBOK KapbepHOIro 000PYAOBAHHS.

Llenpio paboThl SIB/ISETCA MOACTHPO-
BaHMe M pacyeT rokKasaTtesied HaaexkHO-
CTH, Ge30MacHOCTU U PHUCKa (PYHKLIMO-
HHUPOBAHUSA CTPYKTYPHO-C/IOKHBIX OOb-
ekToB. MeToa wuccnenoBaHUsi- BepOsT-
HOCTHBIN aHasrM3 6e30racHocTH. ABTO-
bl MpeAnaraT Moaenb MPOTHO3UPOBa-
HUA aBapPHUMHBIX CUTYALIMI, OCHOBaHHYIO
Ha aHa/M3e CTAaTHCTUYECKHX AaHHBIX U
OWCKPEeTHOM pactipeaeneHyu [lyaccona
(nyaccoHoBcKMit  MOTOK). [loapo6Ho
PAcCMOTPEHbl OCHOBHbIE 3az@a4yu  IIpU
OLICHKE BepPOSATHOCTH TEXHOTEeHHBIX aBa-
puyit 1 orpeaesieHbl CTaauu YripaB/ieHus]
6e30I1aCHOCTHIO.

BorpocaMu HazeXHOCTH KapbepHBIX
3KCKaBaTOpOB TOCBsllleHa paborta Ka-
ta”osa B.A., 2005 r. [3]. B uccnenosa-
HUAX TIPOBe/eH aHa/IN3 CTPYKTYPhI pe-
MOHTOB, KOTOPBIM I1OKa3as, YTO CPOKU
OCTAaHOBKHM MalllMH Ha PEMOHT ollpese-
ASIIOTCS TeXHUYECKHUM COCTOSTHHMEM 3KC-
KaBaTopa, Ha/lMuMeM 3arlacHbIX 4acTew,
BO3MOXKHOCTAMU PEMOHTHO-MexXaHHuec-
KUX CAyxKO, COCTOSIHWMEM BBIMO/IHEHUS]
r71aHa a1o6beau. [lpu sToM nenaercst Bol-



BO/l, UTO TEeXHUUECKOe COCTOSIHME 3KC-
KaBaTopa He MMeeT MperMYIIeCTBeHHOrO
3HaueHusi. PeileHyve 3ToM MpoGaeMsl
rpe/naraeTcsi OCYILIeCTB/ATh BEPOSTHO-
CTHBIM METOIOM, C HCIIO/Ib30BAaHHEM KO-
adpdpuiivieHTa paboyero BpeMeHH, UTO
3HAYUTE/IBHO CIIOCOOCTBYET TMOBBIIICHHIO
HaZeXHOCTH KapbepHOro 060PYAOBaHMS.

Hemunnos /1.B., 2008 r. [4] npeana-
raeT HCIO/b30BaTh METOA 3KCIIePTHBIX
OLICHOK YpOBHSA prcKa. Metoa ocHoBaH
Ha y4yeTe OCHOBHBIX (PAKTOPOB, B/HSAIO-
muMx Ha POPMHUPOBaHUE aBapPUMHBIX CH-
TYallMi, K KOTOPbIM OTHOCATCSA: COOBITUS
pa3uyHOM MpUpoabl  (HeompeseneH-
HOCTb TIPUPO/bI); Y4eT IPOLIeCCOB, He
HMMEIOIIMX YeTKOro Hadyasla ¥ OKOHUAHMS
(ampriopHasi OLIeHKa BpeMeHHOro (ak-
Topa); hH3HMUeCKUe MPOLIeCChl TOPHOTrO
MPOM3BOACTBA M TEXHO/IOTHUeCKUe 3a-
KOHOMepHOoCTU. [Ipu aTOM aBTOD Menaer
BBIBOZI O TOM, UYTO CYIIECTBYIOIIHE METO-
bl OLICHKH BepPOSITHOCTU BO3HUKHOBE-
HUA CaMOM aBapuM B BHAE AMArpPaMM
[MPUUMHHO-C/ICZICTBEHHBIX CBSI3el THIa
«epeBo», «rpadp», «CeTh» CAOKHBI, TPO-
MO3IKU U TPYAOEMKH B OCHOBHOM M3-3a
[MO/IHOTO WM YaCTUYHOIO OTCYTCTBHS
HICXOAHBIX JAHHBIX UX HETOYHOCTH U He-
Orpe/1e/IeHHOCTH.

Metoa olieHKM aBapWHHBIX CUTYaLIUA
[0 AOMNYCTUMOMY YPOBHIO OGHApYKeH-
HbIX AePeKTOB C TOYKH 3peHUs HOop-
MasbHOrO (PYHKLIMOHMPOBaHUSA U 6e30-
MacHoM paboThl IIaraloliero 3KCKaBaTo-
pa npeanoxer M.A. IanauessiM, M.IO.
HocounoeeiM, A.B. 2Kenteimesrsim, 2005
r. [5]. I'lpeacraBasier viHTepec mnpeaso-
JKeHHBIM aBTOpaMM T[10AXOA K OLIeHKe
PHYICKa aBapUMHBIX CUTYaLIMI, OCHOBaH-
HBI Ha IMOCTOSSHHOM MOHHTOPHHIE Ka-
YecTBa M COCTOSIHHS MeTa/lZIOKOHCTPYK-
LIMA  3KCKaBaTopa, YTO II03BO/ISET
CITPOTHO3HPOBATh AOMYCTUMBINA YPOBEHb
OOHapYKEHHbIX /1e(DeKTOB, IIpeBbliile-
HHe KOTOPOrO BeaeT K MOMHOMY paspy-
IEHHIO MeTa/VIOKOHCTpYKLMi. HMHaue
roBops, obecriedrBaeTcs yrpexaaoliee

MeporIpysATHe, HCK/IIoYalolee aBapHio.
3TO MO3BOMUT, CIKOHOMUTh BpPEMEHHbIe
Y MaTepuasibHble 3aTparthl. | locTOsIHHBIM
MOHUTOPHHI KauecTBa U COCTOSIHWS Me-
Ta/IZIOKOHCTPYKLIMI 3KCKaBaTopa IMO3BO-
asieT MPOTrHO3WPOBATh AOTMYCTUMbIN YpPO-
BeHb OOHapyKeHHbIX aedpektoB. [lo-
CKO/IbKY TMPOrHO3WPOBaHUE BedeTcs B
YC/IOBUSAX Heorlpeae/leHHOCTU MCXOAHOMU
vHQopMallii, TO MpU 06paboTKe CTa-
THUCTUYECKHUX aHHBIX (C/IYYarHBIX Be/u-
YMH)  MCIIO/B3YeTC  BePOSITHOCTHBIMN
noaxon. OlieHKa BepoOSTHOCTU paspy-
IIEeHUsI MEeTa//IOKOHCTPYKIIMEM — MTPOBO-
OWTCA TIO C/IeAYIoMM  TapaMeTpaMm:
GYHKLIMKU pacripeaeseHus 1edpekToB I10
pasMepaM; MaTeMaThUecKoe OKuIaHHe
yrca OBHaPYKEHHBIX 1ePeKTOB, Nopo-
roBbIe MapaMeTpbl U 3HAUCHHs CHCTEMbI
oBHapykeHHs 1edPeKTOB; KPUTHUECKUE
pasMepsl aedpertoB. OaHAKO, YUUTHIBAs
C/IOXKHBIE TOPHO-TEO/IOTHUECKHe W KIIU-
MaTUUYEeCKHe  YC/IOBHS  SKCIIyaTaLlMU
KapbepHBIX 3KCKaBaTOPOB, MpeaCTaB-
[TAKTCA l'[pO6II€MaTI/I’~IHbIM MaCCoOBOe
BHe/IpeHNe MOA0OHBIX CXeM.
[IporHosupoBaHure HaIeKHOCTH
37IeKTPOABUraTe/Iel T/IaBHbIX MeXaHH3-
MOB KapbepHbIX 3KCKaBaTOPOB OTpaxKe-
Hel B pabore M.M. Xammyxamenos,
2006 r. [6]. HMccnenosaB Bce riokasaTe-
M TIPOCTOS 3KCKABaTopa, aBTOPOM Obl-
110 BhIsIB/IeHO, uTto 32 % OT obuiero Bpe-
MEHU MPOCTOEB COCTAB/SIOT OTKa3bl B
paboTe I7IaBHBIX MEXaHU3MOB 3KCKaBa-
Topa. AHanu3 CTAaTUCTUYECKMX AaHHBIX
IOKa3a/zl, UTO BOCCTAHOB/ICGHHE 371eKTPO-
[IBUraTerlerl I7IaBHbIX MEXaHH3MOB Tpe-
OyeT 3HaUMTe/IbHBIX 3aTpaT BPEMEHH U
PecypcoB, UTO B CBOIO O4yepeb CKasbl-
BaeTCs Ha BpPeMeHU HaxOKIEeHMs B Ipo-
CTOe KapbepHOro 3kckaBartopa. Cremo-
BaTe/IbHO, HeOOXOIUM a/leKBaTHBIM Me-
TOA TMPOTHO3WPOBAHUS HAMIEKHOCTH C
YJeTOM OCOOEHHOCTelM BOCCTaHOB/ICHHS
STHX 3/1eMEHTOB. ABTOpP YTBepXKaaerT,
YTO HAW/IYUIIMI Pe3y/ibTaT IO IMPOrHo-
3UPOBAHHMIO TlAapPaMeTPOB  HaACKHOCTH
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37IeKTpOABUraTenIell AaeT MeToa IMpo-
THO3WPOBAHUS HAACKHOCTH, OCHOBAH-
HbI Ha WCITO/Ib3OBAHMK  ArlPUOPHBIX
[AHHBIX, TMO/YYEHHBIX B IIpOLIecce 3KC-
[/IyaTalyy, KOTOPbIM 6asupyercs Ha
HCIO/Ib30BaHUM  KAacCU(PUKAIIMK 3aTpat
Ha pabouee Bpems.

Beitrr H.B., 2009 r. B cratse [7] oT-
MeuaeT, UYTO MaTepUa/lbHO-TeXHUYeCKast
0asa POCCHUMCKOM  ITPOMBIII/IGHHOCTU
[POAO/MKAET OCTaBaThCs Ha CpaBHU-
Te/lbHO HU3KOM YpPOBHE, UTO YCyryosis-
eTcsl YCMOBUSIMM COBPEMEHHOIO 3KOHO-
MMUECKOTO KpH3HcCa, OTCYTCTBHEM pe-
cypcocHeperayx MMPOU3BOACTBEHHBIX
TeXHO/IOTUM, HU3KOM CTereHbio MHQOP-
MaTtrsalmu. PasBuBalomuiics pyUHaHCO-
BBI KPU3WUC Hapsay C MPOYKMM Mpo-
6neMamMu obOCTpUa TPeboBaHUSA K A0C-
TOBEPHOCTU PEe3y/IbTaTOB [10 Ollpesaersne-
HUIO PbIHOYHOM CTOMMOCTU TaKMX OOb-
eKTOB KaK MalliHbl ¥ 00OpYyaoBaHMe.
[lnsi OLIeHKH PBIHOYHOM CTOMMOCTH Obl-
Y BBIOpaHBI TPH TPAAWLIMOHHBIX OCHO-
BOITO/IAraloIMx MEeTOANUECKUX MOAX0a,
TaKKUe KaK CPaBHUTE/IbHBIM, 3aTPATHBIM 1
MOXOHBIM, KOTOPBIE MOTYT ObITh ITPH-
MEHHWMBI Y 17151 OLIGHKU MalllH U 06opy-
[IOBaHKUS C Y4eTOM ITPOM3BOACTBEHHON
crieliipUKY OLICHUBaEeMbIX OOBEKTOB.

MounenvpoBaHmio Ge30racHOro Be-
[IeHYsl TOPHBIX PabOoT IIOCBAIICHbI CTa-
ou [8-9] 10.M. Aptiommna, E.I'. Bya-
nakoBot, H.H. [lans, O.MN. Yepemym-
guror, 2004-2006 rr. ABtophl mpen-
[laraloT COBEPIIGHHO HOBBIA IOAXOA
[Py [MPOBEACHNN KOMITIEKCHOTO aHa/Iv-
3a W YIpaB/eHUs PHCKOM TOPHOAOObI-
BAIOIIEro MpearnpysaTusi, KOTOPbI B OT-
nvuve OT TPAAMLIMOHHO CYIIECTBYIOIIMX
[03BO/SAET IIPOBECTH PaHKUPOBaHHE
[POCTPAHCTBEHHO  paclipeneieHHbIX
CYOBEKTOB 10 YPOBHSAM PUCKa, a Tak-
Ke PaHXUPOBaHUE TEPPUTOPUU IIPO-
MBIIIZIEHHOM T/IOMAAKK [0 Hallpas/e-
HUAM C HauOO/BbIIMM HHTErpa/ibHbIM
PUCKOM.
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B pa6ote Benvikanosa B.C., 2009 r.
[10] npeanaraercs HOBOE pelleHHE aK-
TYaZIbHOM 3a/1a4d, COBEpIIEHCTBOBAHMS
3PrOHOMMYHBIX [TOKa3aTes1el KapbepHbIX
I'YCeHUUHBIX 3KCKABaTOPOB C 0BOPYIO-
BaHMEM «IpsMas MexaHWJyecKasi /IoIa-
Ta», TIO3BO/SIONIMX ITOBLICUTh 3dpdek-
THUBHOCTb 3KCII/IYaTallMu 3/1eKTPHUUeCKO-
ro KapbepHoro skckaBatopa (OKI) Ha
OCHOBe PallMOHA/TBHOTO PacIipeae/ieHust
PYHKLIMHA B CHUCTEME «JellOBeK-3KCKa-
BaTop-3aboir. B wuccnenoBanuy orpe-
fefleHbl CTelNeHW B/WAHWUA KBa/tMUKa-
LMK MalllMHKCTa 3KCKaBaTopa Ha Kaye-
ctBo ynpasnenus OKI, ycosepiueHCT-
BOBaHa MeTOAMKa OLIeHKH Mpodeccro-
Ha/bHBIX HABLIKOB M 3HAHMI MAlIMHUCTA
9KCKaBaTopa, pa3paboTaHa KaacCUdu-
KalMsd CHUCTEMbI «Je/IOBEK-3KCKaBaToOP”
[0 KpHUTEPUsM KayecTBa VIIpaB/IeHUs
OKI' v mpousBoAUTeNbHOCTH, pa3pabo-
TaHbl U PEATM30BaHbl a/ITOPHUTMBL U IPO-
PaMMbl /711 KOMIIBIOTEPHOTO MOIE/IH-
POBaHMsI CHCTEMbl «4e/IOBEK-3KCKaBa-
TOP-3a60.

[opomes [0.C., Hecrpyrun C.B.,
2009 r. [11] npuBoasT pe3ynsTaTthl 00-
PaboOTKH CTAaTHCTUYECKHMX MaTepHa/IoB
9KCKaBaTOPHOTrO TMapka /lyyeropckoro
yrosikHoro paspe3a. M3 Bcex mokasate-
fler KauecTBa B COOTBETCTBHM C TIPUHS-
TOM Ha /lyyeropckoM yro/ibHOM paspese
CHCTEeMOM yyeTa ITPOCTOEB 3SKCKaBaTO-
POB TOCTpOeHa Mo/enlb aBapPUMHOCTH
SKCKaBaTopa, KOTOpas COAEPNKHUT MOKa-
3aTe/ld PEMOHTOMNPUTOAHOCTH, CpeaHer
OIepPATHBHOMN MPOAOMKUTE/TBHOCTU TeX-
HUUECKOTO  OBCAyKUBaHUA  (CpeaHsis
[MPOAO/MKUTE/IBHOCTh T/IAHOBBIX PEMOH-
TOB U CpeaHee BpeMs BOCCTaHOB/ICHMS)
1 GasupyeTcs Ha orlpeneneHrH U yyere
U3/IOB W MEXaHW3MOB, [IOABEPIIINXCS
aBapHHu.

[.B. Hemuuno, O.M. [lpotanuu-
ckuit, 2009 r. [12] B coBMecTHOM Tpyze
PAacCMOTpeIi OCHOBHbIE METOBI OLIeH-
KU PHCKa [MPOU3BOACTBEHHOIO OOBEKTa.
Bbis10 BbIsIBIGHO, UTO Ha TOPHOM IIpesa-



MPUATUM ~ HEAOCTaTOUHOe  BHUMaHHe
yaensiercs pa3paboTKe U peany3alliu
CHCTeMbl MepONPUATUI 10 NpeaoTBpa-
IEHHIO CaMUX aBapuii, UTO CBS3aHO C
TPYAHOCTSIMU OLICHKH BEPOSITHOCTH BO3-
HUKHOBEHUsI COOTBETCTBYIOIIUX COOBI-
THH. B aTol cBsA3u aBTOpaMy IMOCTaBrIe-
Ha 3azaya MHOro)akTOPHOTO aHa/lM3a
pPHCKa BO3HHMKHOBEHMSI aBapUMHBIX CH-
Tyalmit. B ee ocHOBe /1eXUT CUCTeMHBbIM
aHanM3 ¥ MeTObl MOANCPRKKU TTPUHATHS
pellleHuii, MO CHMXEHHUI0 PHUCKOB aBa-
PUMHBIX CUTYALIMM Ha OCHOBe AaHHBIX O
PYHKIIMOHUPOBAHUN TEXHO/IOTUUECKOTO
rpoliecca B YC/IOBUSIX HeoIlpeae/ieHHO-
CTH MCXOHOW MH(POPMaLIWH.

B paborax 2-ro HampaBreHus
npennaraeTcs paspaboTka U peanusa-
LMS TepeyHs MepOINpPHUATUN MO CHH-
JKEHUIO YPOBHS [MPOU3BOACTBEHHOIO
pHCKa.

[aBpanGerkos Y.I0., Maxmynos
[I.A., 2005 r. B cratee [13] npoBoasaT
CPaBHUTENbHBIA aHA/IN3 PA3THUUHBIX TH-
ITOB 3KCKABaTOPOB, a TaKXke OLICHUBAIOT
CTabU/IBHOCTh UM HA/IeXKHOCTb  KaKk/a0OHM
MalllMHbI, Ha OCHOBaHHH KO3ppHLIMeH-
Ta TeXHWYECKOM TOTOBHOCTHM M KO3(-
duiieHTa MCIOMb30BaHUs 060PYaAOBa-
HUsA. ABTODBI NpeA/araloT B Lie/IfAX CHU-
JKeHHsl MaTepUa/lbHbIX 3aTpaT peanus3o-
BaTb KOMIIIGKC MEpOIIPUATHHI, Crocos-
CTBYIOIINX CHHUKEHHIO MPOCTOEB 060PY-
noBaHWA. AHanM3 NPUYMH  TIPOCTOEB
060pYyA0OBaHUsA, TOKa3a/l, YTO Hapsaday C
TEeXHUUECKHUMH TIPHUUHMHAMH (HeCBoeBpe-
MeHHas A0CTaBKa HYXKHBIX /eTasielt), or-
POMHYIO PO/ HrpaeT OpraHU3allMOH-
Hble MPUYMHBL (B TOM UHC/Ie YPOBEHb
KBa/IM(pHKaLMK1 PaGOTHUKOB).

[lpobrieMe 3SKOHOMUUYHOM M HadexK-
HOM PaboThl 0BOPYIOBaHUs! MOCBSIICHa
pabora [lonrux E.C., 2007 r. B pabote
[14] onpenensietcs paa npobneM IO
obecrieyeH1Io Hamex)HoM paboThl 000-
pYyaoBaHusA: HU3Kas 9(PPEeKTUBHOCTb pa-
6ouero mnpolecca; obpazoBaHUE MHKPO-
TpellVH B MeTa//ie XOAOBBIX PaM B pas-

MUUHBIX META/VIOKOHCTPYKLIMAX 3SKCKa-
BaTOpa; IIO/IOMKa 3/1EMEHTOB TPAHCMUC-
CUM T7IaBHBIX MTPUBO/IOB; MO/IOMKA Y3/10B
[MOBOPOTHOIO YCTPOMCTBA; KauaHue po-
TOpa CEeTeBOro CMHXPOHHOIO ABHraTesIsl.
[ns pellenys sTHMX IpoGr1eM aBTOP
rpenaraeT TeXHUYeCKrue MepOIIpUsTHS,
OCHOBaHHble Ha BHEAPEHHH CHUCTEMbI
ABTOMATU3UPOBAHHOIO  YIIPAB/IEHHSA C
HICTIO/Ib30BAHMEM  COBPEMEHHBIX  IIpo-
IPaMMHBIX Cpe/ICTB; W3MEHEHWM Mapa-
MeTpoB paboyero 0OOPYAOBaHUs, a
TakXKe IPYMEHEeHWM [aTJMKa MHTEHCHB-
HOCTM M CHHTE3a perynaropa Asls
UIIPaB/IeHHsl 3/IeKTPOMAarHUTHBIMM W Me-
XaHUUYeCKHMH KOOpDAHHATaMM, KOTOpbIe
OCYIIECTB/AIOTCH HE3aBUCUMO APYr OT
apyra.

[Ipobnembl prcka B TOPHOAOOHBI-
BalOIIlel TIPOMBIII/IEHHOCTH pPaccMoTpe-
Hel B pabotax [15-17] ®.C. Knebano-
Ba, B.K. Ymakrosa, A.A. Bopucoson,
E.N. Pozauna v E.M. Xa6apogoii. O.B.
Cronmnuena, 2000, 2004, 2005 r.,
rze rpoBeseH aHa/Iu3 U MPOTrHO3UPOBa-
HYe PHCKa Kak OAHOTO M3 CII0COOOB I10-
BblllleHHs  Ge30MacHOCTU  ABHKEHUs
KapbhepHOro aBTOTPAHCIIOPTa. AHaIN3
IIOKa3a/1, UTO aBapHH YacTO MMPOUCKOAAT
M3-3a HeAOIMYCTUMO M3HOIIEHHOro 000-
PYAOBaHHs, a TaKXkKe HeKayeCTBEHHOTrO
W1 HEeCBOEBPEMEHHOrO  BhIO/IHEeHHs
paboT 1Mo 0BCIYKRUBAHUIO M PEMOHTY.

B wuccnenosanusx A.B. Anapeera,
B.A. [IeskoBa u E.E. lllemko, 1975 r.
[18] packpbiBalOTCS TeOpeTHYecKue oc-
HOBBI PEXUMOB PabOThl TPAHCIIOPTHBIX
MalllMH ¥ KOMIICKCOB. ABTODBI OMUCHI-
BalOT 00/1aCTH MPUMEHEHUsT KapbepHbBIX
TPAHCIIOPTHBIX MAIIWMH U JAI0T TeXHUKO-
9KOHOMMYECKYIO  OLICHKY  (DaKTOpPOB
pucka. PaccMarpuBaloTcsi  CITIOCOOBI
OLICHKM HAaeKHOCTH W [IO/ITOBEYHOCTH
CPe[CTB KapbepHOro TPaAHCIIOPTa, a
Takke 0CoBeHHOCTU ero 6e3ornacHoM
3KCIVIyaTaLllMK ¥ PEMOHTA.

B cratee B.M. BybHorckuii, B.H.
Edumon, B.M. Moposos, 1991 r. [19],
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PaccMOTPeHbl  KOHCTPYKTUBHO-TEXHO/IO-
rmyeckre OCOGEHHOCTH COBPEMEeHHBIX
IAraloliMX 3KCKaBaTOPOB, AAeTCs aHa-
U3 XapaKTepHBIX TOBPekKAeHUN U OT-
Ka30B, M3YUYalOTCsl OCHOBHbIC HallpaB/e-
HUfA TeXHWYECKOro Iporpecca B opra-
HM3ALMKM PEMOHTHOrO IMPOM3BOACTBA B
KOMII/IGKCE C CHCTeMOM VIIpaB/eHuUs
ropHeiM obopyaoBarueMm. Ocoboe BHU-
MaHHe aBTOPBl YaenslioT TeXHHKe 6e30-
[MACHOCTU TIPH TEXHUYECKOM OOCIYKHU-
BaHUU U PEMOHTeE.

PaspaboTke cTallMOHapHOTO AWAarHo-
CTUYECKOTO KOMII/IeKCa A/ 3KCKaBaTo-
poB IKI nocesiiena pabora [pbirvHa
M.1IO., 2008 r. [20]. B He#t aHanusupy-
erca paboTa YrosbHbIX KapbepoB [10
«Kysbaccyrony» M OerCTBYIOLIEH CHCTe-
Ml [P (rraHOBO-TIpeaynpeaunTtens-
HOT'O PEMOHTA).

B xone wuccnenoBaHus BbIAEMSIOTCS
CYIIECTBYIONIME HeAOCTaTKU: 3aMeHa
ellle He BhIPAOOTABIUIMX CBOM Pecypc ys-
noB; OOonbIION OObEM PEMOHTOB H3-3a
BCKPBITHS ellle paboTOCIIOCOOHBIX arpe-
raToB; HeOOXOAUMOCTb GO/BIION CKIaa-
CKOM 0asbl 718 XpaHeHWs 3aryacTew;
[TUTETbHOCTb PEMOHTOB.

ABTOpPBI OBGpaIlaioT BHUMaHUe Ha To,
YTO B HacTosllee BpeMs CYIIeCTBYeT
ob1eMUpoBas TeHAeHLIMs Tepexoaa Ha
CHCTeMY PEMOHTOB 110 (PaKTUYECKOMY
COCTOSIHMIO, B KOTOPO¥ BbiAeIseT MHO-
JKECTBO  TIO/IOKHTE/bHBIX 9 eKTOB:
PEMOHT TO/MIBKO HEeOOXOAUMOro y3ria ar-
perata; 3aMeHa TO/IbKO TeX YacTeil Me-
XaHU3Ma, KOTOpbIe TMOMHOCTHIO BhIpabo-
Ta/l CBOM Pecypc; SKOHOMMSI BpeMeHH
[IpY PEMOHTE; 3KOHOMHS [E€HEeKHBIX pe-
CYPCOB Ha TMOKYIKY M XpaHeHWe HeHyX-
HBIX 3aryacTed; YyBenndeHHe Koadpdu-
LIMeHTa FOTOBHOCTH 3KCKaBaTopa B CBs-
3M C YMEHblIeHHeM BPEMEeHH ITPOCTOeB
KaK 3all/laHUPOBAHHBIX TaK M BHEI/IaHO-
BoiX. [Ipu 3TOM moOKasaHO, UTO IMpHMe-
HeHHe TaKOro Io/AXO[a CIIOCOOCTBYET
3HAUMTE/TbHOMY YMEHBIIIEHHUIO 3aTpaTr Ha
3KCIVIYATALIMIO 3KCKaBaToOpa, B CBA3N C
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TOUYHOM MAEHTH(PHKALIMeH TPUUMHBEL T10-
TOMKH 060PYIOBaHMA.

B uccnenoBanusix B./1. 'epuke, ['1.B.
Ilepuke, M.7/1. A6pamosa, 2008 r. [21]
paspaboTtaHbl «MeToanyecKre YKasaHWs
MpOBe/IeHHsl 3KCMEePTH3bl [MPOMBIII/ICH-
HOM 6e30MacHOCTH OQHOKOBIIOBBIX 3KC-
KaBaTtopoB». B ocHOBHOM uacTu MeTo-
[MUeCKHX YKa3aHWM pacCMaTpHBAIOTCS
BOITPOCHI [I/TAHUPOBAHKSA W OpPraHy3aLys
9KCIIePTH3bl, a TaKke OIllpeaesieHue
CcpoKa Ge30racHoiM 3KCIyatalyd o06o-
PYAOBaHYS.

B pabote, cBszaHHOM C HcCaen0Ba-
HUMEM BAWSHUS CpOKa 3SKCIVIyaTaLlMU
KapbepHBIX 3KCKABaTOPOB Ha OGe3orac-
HOCTb U 3QQEKTUBHOCTh UX PabOoThl
C.H. 3apunosoit, 2006 r. [22] nokasa-
HO, UYTO OIHOM M3 I7IaBHBIX TMPHUYWH BbI-
COKOTO YpOBHSI aBapUMHOCTU Ha yr7ie-
MOOBIBAIOIINX TIPEANIPHUATUSX SAB/ISIOTCS
Mporpeccypyiolliee CTapeHHue OCHOBHBIX
[MPOM3BOACTBEHHBIX (POHIOB, U3HOC KO-
Topbix aocturaer Ao 50 % u 6onee.
MetosaMy  CTaTHCTUYECKOTO aHa/IM3a
MMOCTPOEHBI 3aBUCHMOCTH YaCOBOM IPO-
V3BOAUTENBHOCTY U K03dhHLIMeHTa
TeXHUYECKOM TOTOBHOCTH BCKPBIIIHbIX
3KCKaBaTOPOB OT CpeaHero pecypca
MalllMH M 3aBHUCHMOCTH YaCOBOM IPO-
M3BOAUTE/IBHOCTHY U KO3pPHLIMeHTa
TeXHUYECKOM T'OTOBHOCTU BCKPBIIIHBIX
3KCKaBaTOPOB OT CpeaHero Cpoka KC-
M7yaTallMiy MallkH, a TakXke 3aBHCHMO-
CTM TIOKa3aTeneit 06e30MacHOCTH U
3 eKTUBHOCTH paboThl 3KCKaBaTo-
POB OT CpeaHero Cpoka 3KCI/IyaTalluu
MallH.

BuMecte ¢ Tem, mccrneaoBaHHA TOKa-
3a/1M Ha/lMdMe TeCHBIX CBs3el Mexay
KO3(p(PULIMeHTOM  TeXHUYeCKOro  HC-
MO/Th30BaHUsl 3KCKABaTOPOB M HX BO3-
PacToM, M3 KOTOPBIX MOXKHO CAenaTth
BBIBOZI O ZIOCTaTOYHO CTabH/IbBHOM YPOB-
He BapHallMM TIOKasartesieii Ge30racHo-
CTM MallIFH.

[TonyyeHHble 3aKOHOMEPHOCTH U3-
MeHeHH sl KO3(pHLIMEHTa TeXHUUECKOrO



HCTIO/Ib30BAHMA  3KCKABAaTOPOB  I1O3BO-
ASI0T MPOTHO3UPOBAaTh PabOTy MaIlWH C
y4eToM cTaxka paboThl (TEXHHUUECKOro
HCMO/Ib30BaHWA) M MUMEIOIIEerocst pecyp-
ca (Bo3pacra).

B uccnenosanuax B.C. Kearunuase,
C.H. 3apunona, 2006 r. [23] paccmar-
pUBAIOTCA  KpuTepurn  Ge30MacHOCTU
KapbepHBIX 3KCKABaTOPOB, OCOBEHHO-
cTH cobmofeHyss MpaBui1 U TpeboBa-
HUI [0 TexXHHKe 0Ge30MacHOCTH, MpH-
BedeHbl  pe3y/nbTaThl  KCC/AeA0BaHHs
MMPOM3BOACTBEHHOIO TpaBMaTH3Ma.
Habmionernus 3a paboTol 3KCKaBaTo-
poB HepioHrprHCKOro yronsHoro pas-
pesa TMO3BOMW/IM OLEHWTb YpPOBEHb
Ge3omnacHOM paboThl 3KCKaBaTOPOB U
pa3paboTaTh KOMIIIEKC MepOIpHUATUIM
[0 CHWXKEHHIO YPOBHA [IPOH3BOACT-
BEHHOI'O TpaBMaTH3Ma.

B paGortax [24, 25] npowmsbluiien-
Hble OOBEKThl PACCMATPUBAIOTCA KakK
KIaCC COXKHBIX COLIMA/TbHO-3KOHOMMU-
YeCKMX CHCTEeM C MHOKeCTBOM Iiepe-
MeHHBIX NapamMeTpoB. MIMeHHO 3TO 06-
CTOSAITE/IbCTBO AMKTYET HEeOoOXOAHMMOCTb
M B [a/bHeWleM MPOBOAUTh pa3pa-
GOTKU IO YCOBEPIIEHCTBOBAHUS CHC-
TeM Ge30MacHOro YIpaB/IeHHs TPOU3-
BOACTBOM Ha  T[OPHOAOOBIBAIOIIMX
npeanpuatuax. OQueBuaHO, UYTO IMO7IO-
JKHTe/bHOE pellieHre BOITpOCa /IeXHT B
cdepe B3aMMOEHCTBUA HCC/IenOBaTe-
nert (paspabOTUMKOB) C MpeACTaBUTe/Is-
MM TIPEANPUATHUN 3KCIVIYaTUPVIOINX U
M3roTaB/MBAIOIIMX TOpPHOE 060opPYaoBa-
Hue. [lpy coBnazeHuM HMHTEPECOB CTO-
POH BO3MOXKHO BHE/pEHWe TOro WU
HMHOTO YCTPOMCTBA WKW MEpOIIPHATHA, a
[0 pesy/IbTaTaM 3KCIIyaTallMk MOXKET
ObITh OaHa OOBEKTHBHas OLIeHKa MX
adpdektuBHOCTH (24, 25].

Tarum 0o6pasoM, MpPoBeaAeHHbI 00-
30p OTEUEeCTBEHHBIX M 3apYOeKHbIX HC-
CrnefOBaHUM TO3BOMW/AN cAenaTb Crie-
AYIOIIHE BhIBOIbI.

B HacTosiiee Bpems npobrieMe aHa-
13a PUCKa BO3HHMKHOBEHUS aBapHHHBIX

CHUTYALIUM  TTPOMBII/IGHHBIX  OOBEKTOB
TOPHBIX TMPEATIPUATHI MOCBSAIIEHO MHO-
ro UCCaeaoBaTebCKUX PaboT, Mpeasno-
JK@HO MHOKECTBO MaTeMaTHUeCKHUX MO-
neneu.

O6umM 711 MpencTaB/IeHHbIXK BhIllie
Moenei sBAseTCs TO, UTO MapaMeTphl,
BXOAsANIME B MX COCTaB He OTpakaloT
MHOroo0pasys TeXHUKO-3KOHOMHUECKHX
roKazaTe/iell KapbepHbIX 3KCKaBaTOPOB.
ITO OBCTOATENbCTBO CHHKACT OObeK-
THBHYIO OLIGHKY PHCKa aBapHHHBIX CH-
TYaLIMH.

[ToBbiieHie 06BEKTUBHOCTH OLIGHKH
MOXKeT ObITh Peasin30BaHO TP BK/IIOUe-
HUM B CTPYKTYPY MOJe/U OLIeHKH YPOB-
Hf pHUCKa C/eayiolMX IapaMeTpoB:
CTOUMOCTb OOOPYAOBaHUA, HeobXOoAu-
MOTO A7l /IMKBUAALIMKM aBapUMHBIX CH-
Tyallii; BpeMsi MTPOCTOeB, OOYC/IOB/EH-
HOe aBapUMHBIMM CUTYALIMAMH; MaTepy-
anbHble 3aTpaTthl MPH WMKBUAALIMM aBa-
PUMHBIX CHTYallMi; ce6eCTOMMOCTh BbI-
PaboTKH 3KCKABaTOPOB; YacoBasi Bbipa-
OOTKa 3KCKABaTOPOB; K03(pdHLIMeHT
pesepBa, YUUTHIBAIOUIMK COKpallleHHe
BpeMeH! [POCTOeB TpU /AUKBUAALIUU
aBapHH.

AHa/M3 MpeacTaB/IeHHBIX MeTO/I0B
OLIGHKH PHCKa BO3HWKHOBEHMS aBapHi-
HBbIX CHTYallUP T103BO/sIeT C/enaTh BbI-
BOZ1 O TOM, UTO OHMU TIO3BO/ISIIOT MPOBeC-
TH  KOMIIIGKCHYIO  KO/TMYECTBEHHYIO
OLIEHKY YPOBHS PHMCKa: CTAaTHCTHUECKHe
MeToabl (omHOMpaKTOpHBIe, MHOrodak-
TOpPHBIE); METOZ, OCHOBAHHBLIM Ha Teo-
PV HaAeXkKHOCTH; BEPOATHOCTHBINM Me-
ToA (MYaCCOHOBCKHM IMOTOK); METO/ «/1e-
peBa pellleHui», MeTo ClieHapHeB.

B Hacrosiiee Bpemsi akTHBHO HC-
MO/b3YeTCsl METObl 3KCIIePTHBIX Olle-
HOK. OHM He3aMeHHMBI IIpH pelleHUU
CIOKHBIX 3a7a4 OLIGHHBaHMA, Korja
MaccuB HMH(OPMALIMK AOCTaTOYHO Or-
paHryeH WY Koraa (pakTopbl TPYAHO
BBIPA3UTh KO/TMUECTBEHHO.

['lpu stoM B Mozensax prcKa BO3HMK-
HOBEHUs aBapUMHBIX CUTYaLIMHA HeobXo-
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UM yueT CrelM(UKH TOpPHO-Teo/10-
TMYeCKMX U KIWMaTHUYeCKHX YC/IOBUN
3KCII/IyaTallMMd ~ KOHKPETHOro  K/acca
KapbepHBIX 3KCKABAaTOPOB (/10MaT WU
Apar/afiHOB), a TaKXe OPraHU3aLIMOH-
HbIX U TeXHUYEeCKUX MepONpPUATHUN IO
TeXHVKe 6e30I1aCHOCTH.

Ha ocHoBaHuy IpeacTaB/ieHHBIX MO-
aenev pyCKa BOSHWKHOBEHUS aBapUMHBIX
cutyalmit 66110 CPOPMUPOBAHO HCXOA-
HOe MHOKeCTBO MepOIIpUATUM, I103BO-
AFIOIMX YMEHBIINTh Be/IMUMHY  YPOBHS
pYCKa U yiepba OT MX BO3HWKHOBEHHUH.
AHa/M3 HCXOAHOTO MHOMKECTBA Ipe/ria-

raeMbIX MEpOIIPUATHI TI03BO/ISAET Bblae-
MUTh Havboriee 3HauKMble: BHeApPeHHe
CUCTeMbl ABTOMATM3HPOBAHHOTO YIIpaB-
MIeHUs1 C MCIIOb30BAHUEM COBPEMEHHBIX
MPOrPaMMHbBIX CPE/ICTB; IMPHMEHeHHe AaT-
YMKa WHTEHCHMBHOCTU U CHHTe3a peryris-
TOpa 718 YIPaB/ICHUST 3/IeKTPOMArHUT-
HBIMM M MEXaHHUYeCKUMH KOOPAWHATAMU;
IpOBe/IeHUE SKCIICPTU3bI [TPOMBII/ICHHOM
6e30MacHOCTH, TIOBHIICHHE KBa/lMpUKa-
LMK PabOTHHKOB, a TaKKe CHCTEMbl Kade-
CcTBa OOCMYKMBaHUS U pPeMOHTa 0Gopy-
[IOBAHMS.
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