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YNPABJIEHME B COLUMNATIIbHbIX

N SKOHOMUYECKUX CUCTEMAX (TexHuueckmne HayKku)
MANAGEMENT IN SOCIAL AND ECONOMIC SYSTEMS (TECHNICAL)

YK 004.8

AHANNS PE3YJIbTATOB NOUCKA 1 CXOOMMOCTU NMPELUEAEHTOB
B CUCTEME NOAAEPXKU YNPABIEHUA NMKBUOALINU NOXAPOB
N YPE3BbIYAUHbLIX CUTYALIUUN

A.T. MYCAUBEKOB, P. L. XABMBYJIVH, B. B. YXATOB
oIreoy BO Akagemus T1IC MYC Poccun,
Poccuiickasa ®eaepaums, r. Mocksa
E-mail: lettermus@mail.ru, kh-r@yandex.ru, shacolikeaboss@mail.ru

B pamkax npoBOAUMOrO MCCELOBAHMSA PACCMOTPEHO NPUMEHEHWe 0a3bl AaHHbIX NPEeUeaeHTOB Ha
OCHOBE (DPENMOBOI MOAENW ANA NOAAEPMKKU YNPAaBNEHUSA noxapHoi 6e30nacHOCTbi0 HediTenepepabarbi-
BalOLLMX 3aBOJ0B.

PaspaboTaH anroputm HaxoXgeHus v agantauyuu Onwkanwero npeuegeHta u3 0asbl JaHHbIX npe-
LedeHToB No MeTody «bnwkanwero cocega». Ha ocHoBe paspaboTaHHOro anroputMa Cco3gaHo cneyunans-
HO€e nporpaMMHoOe obecneyveHne CMCTEMbI MOAAEPKKM YPaBNEHUs Ha A3blKe BbICOKOr0 ypoBHA Delphi. Mpo-
BeAEH aHanu3 Mep O6nm30CTU ANS M3MEPEHMSA PaCCTOSHUA Mexay npeueaeHtaMmu. Ha npaktudeckom npu-
Mepe nokasaHa BO3MOXHOCTb NOMCKa npeueaeHToB. [NpoBeaeH cpaBHUTENbHLIN aHannu3 50 peimoB, Kax-
AbIA N3 KOTOPbIX XapakTepu3yeTca NATbIO napameTpamu. Tak e Obin NpoBEAEH NOLIAroBLIN TECT HA CXO0AWU-
MOCTb MpeLeaeHTOB U3 Basbl NPeLeeHTOB.

PesynbTatbl paboTbl MOTYT UCNOMNBL30BATLCA NULIOM NpUHMMaOLWmMM pelueHue (JIMNP) npu obecneve-
HUK NoXKapHON 6e30MacHOCTU 00BLEKTOB 3aLUUTHI.

KnroyeBble crnoBa: 0a3a 3HaHun; 0asa gaHHbIX NMPeueseHToB; CUCTEMA MOAAEPKKN NPUHATUS pe-
weHun; HedTenepepabartbiBaoLMin 3aBoA; MeToa «brkanwero cocegay.

ANALYSIS OF SEARCH RESULTS AND CONVERGENCE OF PRECEDENTS
IN THE FIRE AND EMERGENCY MANAGEMENT SUPPORT SYSTEM

A. G. MUSAIBEKOV, R. SH. KHABIBULIN, V. V. UHATOV
Federal State Educational Institution of Higher Education Academy of the State Fire Service
of the Ministry of Emergencies of Russia,
Russian Federation, Moscow
E-mail: lettermus@mail.ru, kh-r@yandex.ru, shacolikeaboss@mail.ru

As part of the study, the use of a database of precedents based on the frame model for managing
the fire safety of oil refineries was considered.

An algorithm has been developed for finding and adapting the closest use case from the use case
database using the «nearest neighbor» method. Based on the developed algorithm, special software has
been created in the high-level language Delphi. The analysis of proximity measures to measure the distance
between precedents. A practical example shows the ability to search for use cases from the use case data-
base. A comparative analysis of fifty frames was carried out, each of which is characterized by five parame-
ters. A step-by-step test for the convergence of use cases from the use case database was also conducted.

The results of the work can be used by the decision maker (DM) to ensure the fire safety of the ob-
jects to be protected.

Key words: knowledge base; precedent database; decision support system; oil refinery; «nearest
neighbor» method; Euclidean modeling.

© Mycarbekos A. I'., Xabubynun P. L., YxatoB B. B., 2020
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e Takke, NO aHanorMm ¢ npeabliayLmm
MYHKTOM, Haxo0AuMM CpedHeKBagpaTU4ecKoe OT-
KNOHEHWE AN OCTarnbHbIX CTPOK.

e Mo 3aBepwieHMM Tabnuubl, CTpoKa U3
0a3sbl AaHHbIX MPeueseHToB, Ybe cpeaHekBaapa-
TUYECKOE OTKIIOHEHUE OyaeT HAUMMEHbLLUUM, U AB-
ngetca 6nwkanwuMm NpeueseHToOM K TeKylemy
cnyyato.

Tak Kak uaeHTuyHsle noxapsl u YC npak-
TUYECKM He BceTpevatotcs, JINMP  HeobGxoammo
HaWaEeHHbIN M3 Ba3bl NpeLueaeHToB criyyan aaan-
TUpOBaTb K HOBOW onepaTuBHOW cuTyauuun. WNc-
nonb3ys MexaHuam agantauyum u cson onbit, JIMNP
npoBOAUT aganTauuio 0asoBOro pelueHus, KoTo-
poe B CBOIO o4epeab 3aHocUTcA B 0a3y npeueaeH-
TOB. OnpeAeneHo, YTo pacCyKaeHne no aHanorum
(no npeueaeHTaM) NO3BOSSET BbIABUTL aHanormny-

/ Bbibop 1 BBOA

napameTpoB noucka

v

Moakniouenue k 6AMM

v

Mounck 6nmxariero
no napameTpam
npeueaeHTa

P 88ed <P, &ux

HYIO CUTyaUui0 U aganTMpoBaTh MPUHATOE peLle-
HUE C Y4ETOM YCNOBUI TEKYLLEN CUTYaL MK,

e [locne TOro, kak GrwkanwmMin npeue-
OEHT, Ha3oBeM ero Pgy, K TeKylleW cutyauuu
Pseo Obln  HaWgeH, HeobX0AMMO CpaBHUTb
HaWAeHHbIR Orvkanwui npeueaeHt Pgy, C Te-
KyLen cutyaumnen Pags, €CIMN Pagsy <Peux, TO ANS
ajgantauuu npeanaraeTtcd B3ATb HOPMAaTMBHOE
(pacueTHOE) 3HAYEHMe K AaHHOW cUTyauun Pqpy,

e Ecnu xe 3HayeHna napameTpoB
HaWAEHHOrO BnmKaWLero npeuedeHTa OKaXKyTCs
MeHbLUE TEKYLUEeW cuTyaunn Peuy<Peges, TO B 9TOM
cnyyae Ps,y OyaeT BbIBOAUMbBIM PELUEHUEM.

Hwxke npeacraBneH anroputMm Haxoxae-
HMA W aganTauyun Onmkanwero npeueaeHTa

(puc. 3).

A 4

LueaeHTa

dopmupoBaHne pekoMeHaa-
uui ana JNP Ha ocHoBe pe-
LeHusa u3 Gnumxaniuero npe-

ApanTtauus peLueHms u
dopMmupoBaHue pekomeH-
aaumin ana JNP Ha ocHoBe

pacyeTHbIX aHHbIX N0
HOPMAaTUBHBLIM JOKYMEHTAM

U COBCTBEHHOr0 OnbITa

i

«

A 4

BbiBO4 napameTpoB
peLueHns

Puc. 3. O600ueHHbIN anropuTM noucka 6nmxanLwero npeueaeHTa u ero agantaguu
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Mo npoBegeHHOMY aHanu3y ObINo BbISB-
MNEHO criegyioLlee:

1) MpoBeAeHHbIN TeCT N0 ABYM napameT-
pam «nrnowaab noxapa» M «KONMUYeCcTBO Bellle-
CTBa» MoKasarn, 4YToO ONPEedenslTCa pasHble Mo
3HaAYeHUAM NPELEEHThl, COBNAAEHUS MeXay KO-
TOPbLIMU HEBO3MOXKHBI.

2) MNpoBeAeHHbIN TeCT N0 TPEM napameT-
paM BbIABUN, 4TO Ana 3PeKkTMBHOro noucka
npeueaeHtos u3 bAIM, HeobxoagMMO KMCNOMNL30-
BaTb HE MEHEE TPEX NapamMeTpoB.

B pesynbTaTe MOXHO caenaTth BbIBOA, UTO
0e3 ABYX U3 OCHOBHLIX NapamMeTpoB («nnowaab
noxapa», «KONMMYECTBO BeLUECTBa», «Nnowaib
o0beKkTa 3awmTbi») CpeaHEKBAAPATUYHOE OTKIO-
HEeHne Mexay TekylleW cuTyaunen U HangeHHbIM
npeueaeHToM OyaeT BEnUKO, Ha YTO yKa3biBaeT
NPoBeAEHHbIN Bbile TeCT Ne4,

5. 3aknrouyeHue

PaspabartbiBaemaa CIIIP, B cocTaB Ko-
TOPOW BXOAUT NPEASNIOXKEHHbIW anropuTM NOUCKa u

Cnucok nuTepaTtypbl

1. bypkoB B. H., HosukoB [J. A. Teopus
AKTMBHbIX CUCTEM: COCTOAHME U nepcnekTuebl. M.
CUHTET, 1999. 128 c.

2. Tynukos . B. Mogenu u anropuTmsl
NOAAEMKKA NPUHATUS PELLEHUI NO 0DecneYvyeHuto
noXapHon 0Oe30MacHOCTU Ha MNPOMbILLNIEHHbIX
NpeanpuaTUSX:  AMC. ... KaHA. TEexH. Hayk:
05.13.01. CaparoB: CapaTOBCKWUI rOCyaapCTBEH-
HbIl TEXHWYECKWA YHUBEPCUTET MMeHu [arapu-
Ha lO.A., 2015. 103 c.

3. MuHaeB B. A., Tononbckunn H. . Me-
TOAbl U MOAENM YNpaBMeHUA NOXapHbIMK pUcKa-
MW Ha OCHOBE TEOPUKN aKTUBHbIX cuctem // Teopua
akTuBHbIX cuctem — TAC 2014: martep. mexay-
Hap. Haydy.-npakT. KoHd. M.: usg-so UMY PAH,
2014. C. 175-176.

4. Mewankud E. A_, Abpamos A. M.,
OneinHukoB B. T. CoBeplueHCcTBOBaHUE ynpasrie-
HAS cunamM M CpeacTBamMu TOCyaapCTBEHHON
NPOTUBOMNOXAPHOW CNyxObl MNpWM  NPOBEAEHUM
aBapuiiHo-cnacaTenbHbiX pabot // Matep. mex-
ayHap. cumnosuyma, 30-31 maa 2002 r. M.
BHWW FOMC, 2002. C. 34-35.

5. Mycainbeko A.T., Xabubynuu P. LLL.
CneuuansHoe nporpammHoe obecneveHue cu-
CTeMbl MOAAEMKKM YNpaBNeHus noXapHow Oes-
ONacHOCTbLIO OObEeKTa 3aLuUThl HA OCHOBE MeToaa
npeueaeHtoB // Cucrembl 6esonacHoctu, 2019.
C.27-32.

6. Makaposa E. C. WNceneposaHne
BIMAHMSA MNapamMeTpoOB HEYETKOW MOAenu Ha
TOYHOCTb  Knaccucpukauum  npeueneHTos  //
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ajanTauumn CxXOoXux NpeueseHToB, No3BonseT no-
Ny4nTb AOMOSHUTENbHLIE CBEAEHWUA ANA aHanu3a
uHopmMauun no rpynnam obbvekros [10], cTenexnn
yrpo3sel, nokanusauuu u T1.4. 3TO JaeT BO3MOX-
HOCTb ocywlecTBnATb 3PPEKTUBHYIO OLEHKY, CO-
CTaBNATb OTYETHI, rpaduku, guarpamMmmel U JOKy-
MEHTbl Ha8 OCHOBE AMHAMMWYECKU WU3MEHSIOLLENCH
MHGopMauun. Takke, UCNONb3yeMbld B cheuyu-
anbHOM MPOrpaMMHOM oDecnevyeHun MeTon npe-
LeJEeHTOB MO3BONSAET CO3aaTb rMOKylo (peaakTu-
pyeMyld M HakonuTenbHyw) 6asy 3HaHui Ans
OOBEKTOB 3aWmTbl U anroOpuTMbl ANA NOAAEPXKKU
npuHATUA pewexuin JMP.

B AansHenwem nnaHupyertcs
nNpoAoSPKEHME  MCCnedoBaHWW B 00nactu
onpeaenexHna Hambonee 3HaYUMbIX MoOKasaTenen
(NpusHakoB) npeuedeHToB C UCMOfb30BaHUEM
daKTOPHOIO U AUCKPUMUHAHTHOIO aHanvW3oB Anis
OLEHKU MX MHPOPMAaTUBHOCTM, Moucka u otbopa.
Takke nnaHmpyetcs YCOBEPLLEHCTBOBATb
anroputm agantauuuM ynpaBneHYEeCKMX peLleHui
ANa noBblWeHUa Ux appekTuBHOCTH.

BecCTHUK AcTpaxaHcKoro rocynapCTBEHHOro
TEXHUYECKOTO YHUBEPCUTETA. Cepus:
YnpaeneHvwe, BblUMCAWUTENbHAs  TEexXHWKA WU

uHgopmaruka. 2016. Ne 4. C. 7-18.

7. MycanbekoB A. ., Xabubynuu P. LLL
TexHONoruss CUTYaLMOHHOIO ynpaBfeHUs noxxap-
HOW ©e30nacHOCTbLI0 HedTenepepabaTbiBaOLLErO
npeanpuaTMa Ha OCHOBE MeToda npeueaeHToB //
Mpobnembl TexHOCHEPHOW BeszonacHocTh — 2019:
Marep. MexayHap. Hayd.-npakTt. kKoHd. M.: AITIC
MYC Poccun, 2019. C. 69-75.

8. OpexoBH. A., JleBuH A.T., Topby-
HoB E. A. MaTtemaTtn4yeckne meToabl U MOAENU B
akoHomuke. M.: KOHUTU-OAHA, 2004. 302 c.

9. XauymoB M. B. PaccTosHus, METPUKK
M KracTtepHbli aHanu3 // ACKYyCCTBEHHbLIA WUHTEN-
NeKT U NpUHATUA peLueHuii. 2012, Ne1. C. 81-89.

10.Xabubynux P. LLI. WHTennektyanu-
3auus ynpasneHus noxapHon 6e30nacHOCTbIO Ha
00beKTax XpaHeHUsa Hed)TU n HedTenepepaboTku
/I TloxapHasi 0e30MacHOCTb. NpobnemMbl U
nepcnektusbl. 2015. Ne, 1(6). C. 29-31.
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CTOXACTUYECKAA MOAENDb And NPOrHO3MPOBAHUA PE3SEPBA CPEACTB
HA TYLWUEHME NECHbIX NMOXXAPOB

A. H.METPOB
PIre0Y BO MBaHoBCKasa noxapHo-cnacartensHasa akagemus MC MYC Poccuu,
Poccuickas deaepauus, r. MBaHOBO
E-mail: petrov_a-n@mail.ru

B paboTte obocHOBaHa akTyanbHOCTbL pa3paboTKM MOAENM NPOrHO3UPOBAHMA pe3epBa CPeAcTB Ha
TYLLEHME NIECHBLIX NOXapoB B DIOMPKETE PErMoHa Ha NNAaHOBbLIN 04 C TOYHOCTLIO, NPUEMIIEMON ANA NPAKT U-
YEeCcKOro ucnonb3oBaHus. MNokazaHa uenecoobpasHOCTb UCMOMNB30BAHUS CTOXaCTUMECKON MOAENW ynpasrie-
HWUS 3aNacoM CO CIy4alHbIM CMPOCOM AMS MPOrHO3MPOBAHMA ONTUMAaNbHON BENNYMHBLI pe3epBa CPeaCcTB Ha
TYLLEHWE NECHBLIX NOXXAPOB B PErMOHE. Ons NPMMEHEHMA MOAENN HET HEOOXOAMMOCTU B MPOTHO3MPOBAHNM
KONMMYECTBa M NMAOLLAAU NECHbIX MOXAPOB UMM NOTOAHLIX YCNOBMIA B pernoHe. OBocHoBaHa crneyudukaums
MoAenu.

Ha npumepe LeHTpansHoro dpegepansHOro okpyra nposeaeHa napamerpusauus u sepudukauuna
NPeanoXXeHHon moaenu. NokasaHo, YTo MOAENb NO3BONAET C NPUEMMAEMON ANA NPaKTUYECKOrO MCNONb3o-
BaHUS TOYHOCTLIO MPOFHO3MPOBAaTb HA MIAHOBLIA 04 ONTMMANbLHYK BENMYMHY PErMOHANbLHOIO pesepsa
CpeacTB Ha TyLUeHue fecHbIX Noxapos. C y4eTOM CTPaxoBOro pesepsa (3anaca) pakrmdeckue 3aTpaTbl Ha
TYLLEHWE FECHbIX MOXaPOB C 3a4aHHON BEPOSATHOCTLIO HE MPEBLICAT PACCUYUTAHHYIO MO MOAENW BENUYUHY
permoHansHOro pesepsHoro ooHaa Ha NNaHoBbIN roa.

Pesynbratbl paboTbl MOTYT UCMOML30BATLCA NPU MPOrHO3UPOBAHWW BENMYUHBI PETMOHANLHOMO pe-
3epBHOro hoHAA Ha TYLLUEHME NECHbIX NOXAapoB B BropkeTe cybbekra Poccunckon deaepaumm.

KrniouyeBble crnoBa: necHble noXapbl; PerMoH; pe3epBHbiin OoHA; 9KOHOMUKO-MaTemaTuyeckaa Mo-
Jenb; MPOrHO3MpPOBaHHKE.

STOCHASTIC MODEL FOR FORECASTING THE RESERVE OF FORESTS
FOR EXTINGUISHING FOREST FIRES

A. N. PETROV
Federal State Educational Institution of Higher Education «lvanovo Fire and Rescue Academy
of the State Fire Service of the Ministry of the Russian Federation for Civil Defense,
Emergencies and Elimination of Consequences of Natural Disasters»,
Russian Federation, Ivanovo

The paper substantiates the relevance of developing a model for forecasting the reserve of funds for
extinguishing forest fires in the regional budget for a planning year with an accuracy acceptable for practical
use. The expediency of using a stochastic model of inventory management with random demand to predict
the optimal amount of reserve funds to extinguish forest fires in the region is shown. To apply the model,
there is no need to predict the number and area of forest fires or weather conditions in the region. The speci-
fication of the model is justified.

On the example of the Central Federal District, the parameterization and verification of the proposed
model are carried out. It is shown that the model makes it possible to predict, for a planning year, the optimal
value of the regional reserve of funds for extinguishing forest fires with acceptable accuracy for practical use.
Taking into account the insurance reserve (reserve), the actual costs of extinguishing forest fires with a given
probability will not exceed the regional reserve fund calculated for the model for the planning year.

The results of the work can be used in predicting the value of the regional reserve fund for extin-
guishing forest fires in the budget of the subject of the Russian Federation.

Key words: forest fires; region; reserve fund; economic and mathematical model; forecasting.
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BBeaeHue

JlecHble noxapbl ABMAIOTCA 3HAYMTENb-
HOW NpoBGnemon OTEeYECTBEHHOrO X03AnCTBa. Ha
UX NUKBUZAUMIO TPeOylTCH CyLLUECTBEHHbIE Ma-
TepuarnbHble U dUHaHCOBLIE pecypcbl. CornacHo
lNocTaHoBREHUIO MNpaButenscrea P® oT
10.11.1996 Ne1340 «O nopsigke co3gaHua U uc-
NonbL30BaHWs Pe3epBOB MaTepUansHbIX PECYPCOB
AN NUKBUZALUMMW Ype3BblYalHbIX CUTYaLMn npu-
POAHOIO M TEXHOTEHHOTrO Xapakrepay C034alTcs
pesepBbl MaTepuasnbHbIX PECYPCOB CyObLEKTOB
Poccuinckon Pepgepauyumn ana nuksuaauum vpes-
Bbl4alHbIX cUTyauui (K KOTOPbIM OTHOCATCA W
necHble noxapsl). PuHaHCUpPOBAHUE PacCXOA0B NO
CO3JaHWI0, XPaHEHUI, MCNOML30BaHWID U BOC-
MOMHEHUIO PErMOHAaNbHLIX PE3EPBOB MaTepuanb-
HbIX PEecypcoB ANdA NMKBUAALMM 4Ype3BblYaNHbIX
cuTyauui OCYLLECTBISIETCA 3a CYeT CpeacTs
OroaKeTOB CyObLEKTOB Poccuickon degepaumu.

B coortBetctBUM cO cTratben 169 biroa-
XKETHOro kogekca P® exxerogHo COCTaBnsieTcs U
yTBEPXKOAETCA npoekT Bwmkera cybbekra Poc-
cuinckon depepauumn CPOKOM Ha TpuU roga:. ode-
peaHon (PMHaAHCOBLIM 04 W MNAAHOBLIM Nepuoa.
Takum 06pa3om, permoHanbHbIM OpraHaM BracTu
€XXerogHo HeobxoaAumMO nnaHWpoBaTb OObLEM pe-
3epBHbIX ()OHAOB (pacxogoB) Ha nUKBMAALMIO
MNECHbIX NOXAapOB B PErMOHANbHOM OIOMKETE Ha
oyepenHoNn rog U nepcnekTuesy Ao Tpex neT. Be-
nuyMHa pe3epBHbIX (POHAOB OMpedensieTcd, Uc-
X041 M3 MPOrHO3MpPyeMbIX BUAOB UM MacwTabos
ypesBblvalHbIX CUTYyaUuWin, a Takke npeanonarae-
Moro o6bema paboT No ux NMKBUAALUMN.

OO0 OTCYTCTBUMU B PacMOPSHKEHUU OPraHoB
BMacTn 9KOHOMUKO-MAaTEMaTUYECKOTO UHCTPYMEH-
Tapus cnocobHOro ¢ NpMeMnemMon Ans npakrude-
CKOFO MNPUMEHEHUS TOYHOCTBLIO NPOrHO3MpPOBAaTb
00beM Kak pPerMoHanbHOro, Tak n dregepanbHoro
pesepBHOro (poHAA HA NUKBMAALMIO MECHbLIX NO-
XapoB, CBUAETENbLCTBYET creaywwmin dakt. Mo
JaHHbIM PefgepanbHOro areHTCTBa JNeCHOro XO-
3gincTtea B nepuod ¢ 2014 no 2016 rog pacxogbl
Ha TYyWEHUE FECHbIX MOXAPOB €XErogHO MpeBbl-
wanu nnaHosble B 3 pasa [1].

MpoBeaeHHbI B paboTe [2] cTaTtuctude-
CKWI aHanm3 AMHaMUKW rogoBbIX 3aTpaT Ha TyLle-
HWE TNeCHbIX MOoXapoB B WMBaHOBCKOW obnactu
No3BONWI CAEeNaTb CNeayloLme BbIBOALI:

1. Bonbliaa BapmMauusa BO BPEMEHUW BENMK-
YWHbI rogoBbIX 3aTtpaT (koadhduuyneHT ocumunng-
umMn 7,2) aenaeTr HEBO3MOXHbIM HaAEXHO oue-
HUTb TPEHA BPEMEHHOIO pPAAa U €ro LUKINYECKYIO
KOMMOHEHTY.

2. FIpKO NPoABRAETCA HEepPerynapHasa Kom-
NOHEHTAa, KoTopasa hopmupyeTca nog AeWcTBUEM
Cny4YanHbIX (hakTopoB pasnNUYHOW NpUpoAdbl U Xa-
pakrepa.
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Takum 0OpasomM, UCMONBb30OBaHUE KIacCu-
YECKUX IKOHOMETPUYECKUX MOAENEN BPEMEHHbIX
pSA40B ANA NPOrHO3MPOBAHMA TOAOBLIX 3aTpaT Ha
TYLUEHWUE NIECHBIX MOXAPOB B PErMoHe He obecne-
YUT TOYHOCTb NPOrHO3a, MPUMEMNEMYI0 ANa Mpak-
TUYECKOTO UCMOSb30BAHMA.

MposeaeHHbI B paboTte [3] aHanu3 ony6-
MNMKOBAHHBLIX MaTEMaTUYECKUX MOAENen MNpOrHo-
3MPOBaHKUSA MECHbIX NOXXAPOB B PErMOHE, MoKa3arn,
YTO MX HEMb3s UCNONBL30BaTh ANA NPOrHO3MpPOBa-
HUS OObeMa perumoHanbHOro pe3epBHOro hoHaa
Ha TyLleHWe JIeCHbIX NoXapoB Ha ovepeaHon du-
HAHCOBLIN ro4 N0 CreaylLWwMM NPUYNHAM:;

1. Bce Moaenu uCnomnb3ylT B KavyecTBe
NPEeAMKTOPOB YMCIEHHbIE 3HAYEHUS TMAPOMETEO-
pPONOrMyeckux nokasaTenen permoHa Ha KOHKPET-
Hble aatbl (UNCNO, Hegensa, mecad). VX HagekHbIN
MPOrHO3 Ha CneaylLwumin ro4 He NpeacTaBnsaeTcs
BO3MOXHbIM.

2. Bce mogenu onuceiBatoT nubo BepodAT-
HOCTb BO3HUKHOBEHUS MECHOro mnoxapa, nubo
KONMMYECTBO NECHBLIX NOXapoB B pernoHe. MNpose-
OEHHbIA KOPPENAUUOHHbIN aHanu3 3aBUCUMOCTU
3aTpaT Ha TyLEHME FNEeCHbIX NoXapos B MBaHOB-
CKOW 0bnactu oT MX Konu4yecTsa M nnowagmn 3a
TPMHaZUaTUMNEeTHUA Nepuoj nokasan OTCyTCTBME
KOPPENALUMOHHON CBA3KM MeXZY KONMYECTBOM MO-
XKapoB W 3arpartamMu Ha ux TyweHue (koadpdpuum-
eHT napHoin koppensuun 0,09) U Hanuune Cunb-
HON KOPPENAUNOHHON CBA3U Mexay 3atpatamu U
obLen NNoLaabio NOXXapoB B pernoHe (koadpdu-
LUMeHT napHon koppenauun 0,91). K coxaneHuio,
MaTeMaTtudyeckue mogenu, cnocobHble caenaTb
MPOrHO3 NIOLWaAmM NECHbIX NOXapoB B PErMOHE Ha
cnegylowmnin roa, B OTEYECTBEHHOW nuTepaType
He 0BHapy>KeHbI.

Lenbtlo paboTtbl siBnserca cneuuduka-
UUs MOZENM NPOrHO3MPOBAHUA HA NMNAHOBLIN 04
ONTMMarnbLHOro o0bema 3aTpaTr Ha TylwleHue nec-
HbIX NOXapoB B PErMoHe, ee napameTpusaums u
Bepudmkaumna Ha npumepe LleHTpansHoro deae-
pansHOro okpyra.

Cneuudukaumna mogenu

BlogkeTHOE mnaHMpoBaHWE MpeacTaBns-
eT cobor 060CHOBaHME BENUYUHBLI PacxodoB MO
cTatbaM GlogkeTa permoHa. B ycnoeuax aeduym-
Ta BgKeTa permoHa MmaTteMaTMyeckmn ata 3agaya
COBMajaeT C 3ajadel onpegeneHusa sanaca pe-
CYPCOB AN KOMMEPYECKOro npeanpusitud, Koto-
pas yCrnewHO peLuaeTcs WHCTPYMEHTapueM Teo-
pun ynpasneHusa 3anacamu. 3agada ynpasrieHus
3anacamu BO3HMKAET, Korga HeobxoaMmo co3aathb
3anac martepuanbHbIX pecypcoB UNu NpeameToB
noTpebneHnsa ¢ Lenbl ya0BNEeTBOPEHMSA cnpoca
Ha 3a4aHHOM MHTEpPBAre BPEMEHU.

M3 Bcero MHOrooGpasmsi CyLLECTBYIOLLIMX
MOZENeN ynpaBneHus 3anacamu Ans nNporHo3u-
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poBaHuUs 00beMa CpeacTB ANdA TYLUEHUS NECHbIX
NnoXXapoB B PerMoHe Ha NMaHoBbIN rof NoaonaeT
cToxactuyeckas mogenb OAHOro nepuoga [4, 5.
OHa npepnonaraet O4HOKPATHOE BblgEneHue
CpeacTB (3anaca), koTopbie ByayT MCMONb30BaTh-
CH B TeYEeHWUEe BCEero nnaHoBoro nepuoga (roga). B
KadecTBe (OyHKUUM CYMMAapHbIX 3atpaT, ABMSLO-
Lenca B CTOXaCTUYECKUX MOAensx CryyYanHoun
BENMMYMHON, paccMaTpUBaIlOT ee MaTeMaTUu4eckoe
oXxugaHme.

B mogenu npuHaTbLl gBa gonyweHusa [5]:

1. HeyaoBneTBOpPEHHLIN B TeyeHue nna-
HOBOrO NepMoaa Crnpoc HaKannIMBaeTCcA.

2. PacnpeaeneHue cnpoca B TeYeHWe nnaHo-
BOro nepuoga SABMSIETCH CTauMOHapPHbIM BO Bpe-
MEHM.

Beeaem crnegytowe 0603HaAYEHUS:

C(s) - maremaTuMyeckoe oXugaHuwe cymmap-
HbIX 3aTpaTt Ha TYLUEHME FNECHbIX NOXapoB B pe-
TMOHE 3a rof;

S - ypOBeHb 3anaca (BenuuuHa pesepsa ae-
HEXHbIX CPeacTB);

r - BenuuuHa cnpoca (thakrnyeckaa nortpeod-
HOCTb B A€HEXHbIX CPEACTBaX);

f(r) - pyHKUMA NNOTHOCTM BEPOATHOCTU BEMU-
YMHbI CNpOCa 7, T4 I HeNpPepbIBHASA BENMMYUHA;

F(r) - dyHKkuna pacnpegeneHua BenuYuHbI
cnpoca 7, rae r HenpepbIBHAA BENNYNHA;

S
F(s) =Jf(r)dl’ — BEPOATHOCTb TOTO, YTO
0

CMPOC I HEe MNPEeBbLICUT YypPOBEHb 3anaca s,
rae r HeNpepbIBHAsA BEMUUNHA;

C1 — yAenbHble 3aTpaThl HA XpPaHEHWE 3anaca
B TEYEHUE roaa;

C; — yAENbHbIE NOTEPU OT HEYAOBMETBOPEH-
HOro cnpoca Ha AeHeXHble cpeacTea (AonosHM-
TenbHbIE pacxodbl 3a gedpmuunT 3anaca).

CroxacTuyeckas MOAEeNb ynpaBneHus 3a-
nacaMmum OQHOrO Mepuopa ONpeaenseT, uto maTe-
MaTUYECKOE OXMAAHWE CYMMApHbIX 3aTtpaTr Ha
TYLWEHWE MECHbIX NOXApOB B PErMoHe 3a roj
BKIIOYaEeT [Ba KOMMOHEHTAa, BENUYMHbI KOTOPbIX
OMNpeaenslTCa  COOTHOLUEHMEM  nokasaTtenen
suril4]:

1. MatemaTunyeckoe oxugaHue satpar Ha
XpPaHeHWe HEUCNONb30BAHHOTO B TEYEHWe roga
3anaca (pMHaHCOBLIX PECYpCOB B cry4yae, Koraa
YPOBEHb 3anaca npesbllaeT PakTUYeCKuin cnpoc
Ha pecypchl (S > 7).

S

Cs)=¢ [(s=nf(rdr. @

2. Matemartuyeckoe oxugaHue 3arpar,
CBSA3@HHLIX C HEYAOBMETBOPEHHLIM CMPOCOM Ha
duHaHcoBble pecypcbl. [deduunt BO3HUKAET B
crnyyae npesblWeHUsa (hakTUYECKOro cnpoca Hag
BENUYMHON 3anaca (S < r). Torga maremaTude-
CKOE OXXmAaHue 3atpar 3a rog COCTaBWuT:

Cs)=e,[(r=9)f(dr @

Takum obpasom, B obLIeM crnydae CToxa-
cTuyeckas mMogenb yrnpaBneHus 3anacom OAHOro
nepuoaa npu HenpepbIBHOM Cnpoce WMeeT Crie-

ayowmnn sua;

C(s) =, [(s= P f (et e; [ =) f (. o

3agada ynpasneHusa 3anacaMmu COCTOUT B
onpegeneHuM TakOM BEMWYUHbLI 3amaca S, npu
KOTOPOW MaTemaTudeckoe OXuUAaaHue CyMMapHbIX
3atpat C(S) npuHUMaEeT MUHUMASLHOE 3HAYEHUE.
MuHumym doyHkumMn (3) HaxoauTcsa npupasHUBA-

dC(s) _
ds

S
roe F'(s)= If(r)dr - pyHKUMA pacnpeneneHus
0

cnpoca. OHa MokasbiBAeT BEPOATHOCTb TOrO, YTO
CMpOC I He NPEBLICUT YPOBEHSD S.

18

HMEM K HYmM NepBOi NPOU3BOAHOW MO S U onpe-
AeneHuem 3Haka BTOPOW MPOM3BOAHOW B TOuKe
akcTpemyma. OdudpdpepeHuupyem BbipaxeHue (3)
no s B COOTBETCTBUM C NpaBunom JlendHuua:

G £r=C.] £(r=C () - ClI- FOl= FOXC+C) - @

Oxunaaemble CyMMapHble pacxodbl GyayTt
MMETb 3KCTPEMYM (MAKCUMYM MMM MUHUMYM) NpPW

e _,

S ls=s0

Sp, ecnu
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Mo BMAy rmctorpaMmmbl BbiABUTAeM Hyre-
BYIO CTaTUCTUYECKYIO rMnoTe3dy: BblOOpKa cny4an-
HbIX BENMWYMH 3aTpaT Ha TyLWEHWE €AMHUYHOTO
necHoro noxapa s; B LleHTpansHOM dheaepans-
HOM OKpyre B3ATa U3 reHepanbHON COBOKYMHOCTH,
3Ha4YeHUs NpuU3HaKa B KOTOPOW pacnpeaeneHsl no
3KCNOHEeHUMansHOMYy (nokasaTeslsHOMY) 3aKOHY C
HEKOTOPbLIM napamMeTpom A (8).

l—e_bl,s >0
F(s))= 0 <10 . ®)
>~

lNpoBepka  CTaTUCTUYECKOW  TMMOTES3bI
OCYLLECTBIIANACL C MOMOLLBID YHUBEPCANbHOIO
cratuctunyeckoro nakera STATISTICA 6.1, koTo-
pblii UmeeT moaynb «oAroHKka pacnpeaeneHuiny.
MogroHkon (aHrnuinckui Tepmud fitting) HasbiBatloT
aHanuMTM4eckue npoueaypsl, No3ponAawwme no-
Jobpate pacnpegeneHue, KOTOpoe C AOCTaTou-
HOW CTENEHbIO TOYHOCTM OMMCbIBaeT Habmopae-
Mble AaHHble. TOYHOCTb nNoaroHkn B STATISTICA
6.1 oueHuBaeTcsa C NOMOLIBID KPUTEPUEB corna-
cus xu-ksagpat [7, C. 284] n 0agHOBBLIOOPOYHOrO
kputepua Konmoroposa-CmupHosa [7, C. 325].
STATISTICA 6.1 paccunTbiBaeT YNCMEHHbIE 3Ha-
YEHMS CTaTUCTUK KPUTEPUEB W OMpedensdeTr wux
YPOBEHbL 3HAYUMOCTU (P) C Y4EeTOM Yucna crene-
Her cBoboabl. B Hawem cnydae Anst kputepusi
cornacusa xu-keagpat p = 0,669, a 4na 04HOBbLI-
BopoyHoro kputepusa Konmoroposa-CMUPHOBA p
= 0,279. Mony4YeHHble YPOBHU 3HAYUMOCTU CTaTK-
CTMK KPUTEPUEB BO MHOMO Pa3 MpeBbILLAKT YPOB-
HK 3HauumMocTu (0,01-0,05), ucnons3yemsble B cTa-
TUCTUMKE. [103TOMY BbIABMHYTAsA Hynesas runotesa
He oTBepraeTcs.

Ona onpegenexHnsa pesepBa CPEAcCTB, He-
00Xx0AUMBIX ANSA TYLIEHWS FECHLIX MOXAapoB, KO-
TOpblE MOFYT MPOU3ONTU B CREAywLWEM roay,
HeOOX0AMMO 3HAaTb 3aKOH pacnpegeneHvs cny-
YaNHOW BENUYMHbLI CYMMapHbIX 3atpar 3a rog
Y (7). B pa6orte [8, C. 86] nokaszaHo, 4YTO CyMma
HE3aBUCUMbIX CMyYaWHbIX BEJIMYUH, WMEIOLLMX
3KCMNOHEHUUansHOe pacnpegeneHue, npuHagne-
KUT TEeHepanbHOW COBOKYMHOCTM € raMmma-
pacnpeaeneHuem. NMoaToMy, cnydanHas Benuuu-
Ha Y, KaKk CyMMa He3aBUCUMbIX CIlyvanHbIX BEMNU-
YWH, UMEET raMmma-pacnpegeneHme ¢ yHkuunen
NNOTHOCTU, onpeaendemMon napameTpamm a u f8
(npu a = 1 ramMa-pacnpeaeneHme nepexogut B
3KCMNOHEHUUansHOe pacnpegeneHue ¢ napamMer-
pom A = 1/B):

o

1 -1 ,-3/8
LIS S N
fW={p"T@)’ YR 9
0,y<0

2
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[ee]
rae 1'(x) =_.-Xa_1€_xdx — ramMma-yHKUuMS
0
dnnepa.
UuncneHHble 3Ha4yeHns napameTpoB a U 8
Ansa oyHKUMKU NNOTHOCTM BepoATHOCTU (8) onpe-
agenanuce ¢ nomMowbio naketa STATISTICA 6.1
Ha OCHOBE CTaTUCTUYECKMX AaHHbIX Mo Llen-
TpanbHOMy (pefepansHOMY OKPYry, NpuBeAEeHHbIX
Ha puc. 1. MNonyyeHbl cnegylowme 3HaYEHUs: a =
0,375 1 8= 140134,

MapameTpusaumsa u sepudukauma mogenu

B uTore, onTumanbHbI YPOBEHb 3anaca
CpeAcCTB Ha JMKBUZAUUIO TNECHbIX MOXAapOoB Ha
NAaHOBLIN 04 ONPEAENAETCH U3 yPaBHEHUA:

y
F(3) = —— j u'e™ Pdu =

G
. — 92 (40
B ()

¢ +¢,

B kadecTBe yaenbHbIX 3aTpar Ha XpaHe-
HMEe 3anaca ¢4 uUenecoobpasHo WCNONbL30BaTb
roqoBon ypoBeHb MHAMALMKM B NAHOBOM roay, a
B KayecTBe yaenbHoro wrpada 3a geduuut ¢, -
CTaBKy MO kpeguTam Kommep4veckoro 6aHka. Co-
rnacHo degepansHomMmy 3akoHy oT 30.11.2011 Ne
371-93 «O depepanbHOoM OomKkeTe Ha 2012 rog
M Ha nnaHoBsbli nepuog 2013 n 2014 rogoB» UH-
dnauma B 2012 rogy nporHosupoBanacb Ha
ypoBHe 6%. MNMAO «Cb6epbaHk Poccum» npepo-
CTaBNAn KpeauTbl oOpraHu3aumsM Mo roJO0BOW
ctaBke 16-18%. [ns pacuetoB OGepem cpeaHee
3HaveHue 17%.

UucneHHoe 3HadeHue y B (10) MOXHO
onpeaenutb ¢ nomowbio pyHkuun FTAMMAOBP,
BXOASLLEN B KaTteropuio «CTaTtucTtudeckue pyHk-
UMU» SNEeKTPOHHON Tabnuubl MS Excel. CuHTak-
cuc dyHkumn: TAMMAOBP (BepoATHOCTb, Alnb-
¢da, beta). lNpu wncnonb3oBaHUM yKaszaHHOW
dYHKLMM peLuaeTca creayowasa 3sagaya: u3Bect-
HO, YTO cny4vaiHag BenuuuMHa Y MMeeT ramma-
pacnpeieneHue; W3BECTHbI napaMeTpbel a u f8
pacnpeneneHusa u 3HadyeHue pyHkuMM pacnpege-
neHua B 3agaHHou Touke y. dyHkuna FTFAMMAOBP
Mo M3BECTHbIM NapaMeTpaM OonpeAensaeT 3Hade-
HUE TOYKM ¥, B KOTOPON (PYHKUMA NPUHMMAET 3a-
JaHHYI0 BEMUYKHY.

Pewasa ypasHeHue (10) C YMCNEHHLIMK
3HAYEHUSIMU Cq, Co WU MOSTYYEHHBLIMW NapameTpamMm
raMma-pacnpegeneHus a u S OTHOCUTENbHO Y,
nony4aem BENWMYMHY ONTUMAanbHOroO  3anaca
CpeacTB Ha TYLUEHWE FecCHbIX noxapos B 2012
roay. OHa cocraBuna 2887 Tbic. pybnen. Benu-
YMHa OMTUMANLHOrO 3anaca CpeacTB MpeBbicuna
Ha 9,5% (pakTuyeckue 3aTpaTbl Ha TYLLUEHUE fec-
HblIX noxapoeB B LleHTpansHOM dpeaepanbHOM
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okpyre B 2012 roay, KoTopble N0 gaHHbIM Poccra-
Ta cocraBunu 2636,4 ToiC. pybnen.

Heobxoaumo OTMETUTb, YTO BEMMYMHA
ONTMMArNbHOTO 3anaca CpeacTB Ha TylleHue nec-
HbIX NOXKapoB OMTMMAaNbHa B MNaHe MUHWMW3A-
uuM obwmx 3atpat peruoHa. OHU  BKMOYAKOT
ofecueHMBaHME HEN3PACXOAO0BAaHHLIX A0 KOHLA
roga cpeicTB PErMoHansLHOro pesepBHOro hoHaa
Ha TyLUEHME NECHBLIX NOXXApPOB U AONOJIHUTESNbHLIE
pacxodbl B cnydae, ecnu daktuyeckme 3arparhbl
MPEBLICAT BENMYMHY PErMOHANBHOIO PE3EPBHOIO
doHAa M BO3HMKHET NOTPeOHOCTL B Kpeaute
KOMMep4eckoro 6aHka.

Mpn NpakTUYECKOM WCMONb30BAHUMU CTO-
XaCTUYECKON MOAENW ynpasneHusa 3anacamu co
crnyyawHbIM CMPOCOM B ODLWIEM Criy4ae pekoMeH-
AYyeTCs YBENUYUTb ONTUMASIBHBIN 3anac Ha Benu-
YWHY CTpaxoBoro 3anaca [4, 5]. YUucneHHble 3Ha-
yeHUa usgepxek ageduumta 06bIMHO 6biBaET
TPYAHO YCTaHOBMTbL Ha npaktuke. OAuH M3 noa-
XOAOB K YMNPaBfEHUIO 3anacamu 3akmoyaeTcs
B TOM, YTO B TEYEHME BCEro Nepuoga nnaHupoBa-
HUS MNOAJEPKMBAETCA CTPaxOBOW 3anac yere.
Pasmep cTpaxoBOro 3anaca onpegenserca Tak,
4YTOOblI BEPOATHOCTL BO3HUKHOBEHWUA AedmumTa
3a NIaHOBbLIM MEPUOS HE MpeBbillana 3agaHHoro
YpOBHA p [4, 5].

CyMMAapHYI0 BENUYUHY OMTUMANLHOIO U
CTPaxoBOr0 3anacoB MOXHO paccuuTaTb Kak
BEPXHIOW TpaHULy AOBEPUTENLHOrO MHTEpBana
npu 3aJaHHOM YPOBHE OOBEPUTENbHOW BEPOSAT-
HOCTU p:

1 ¥y
F(y)=———|u""e"Pdu=p. (1)
B F(Of)l

Pewasa ypaBHeHue (11) OTHOCUTENLHO Y,
nony4num BESNIMYMHY pe3epBa CpeacTB, KOTOPbIX
XBaTUT C [JOBEPUTENBHOW BEPOATHOCTBIO P Ha
TYLLEHWE MECHbIX NOXXApPOB B PEMMOHE Npu Hebna-
FOMPUATHBIX MOTOAHLIX YCMOBUAX M aHTPOMOreH-
HOMW Harpy3ku. OueHuM BenNUUUHY pesepsa
CpeAcCTB Ha TYLUEHWUE NECHBIX MOXAaPOB B PErNOHE
C Y4eTOM cTpaxoBoro sanaca no c¢opmyne (11)
ONa pasnuuyHbiX 3Ha4YeHUW AOBEPUTENLHON BEPO-
ATHOCTU. PesynbTaTbl pacyeToB ang LleHTpansb-
Horo pegepansHoro okpyra Ha 2012 rog npuse-
OeHbl B Tabnuue.

PesynbTaTtoB pacyeToB, NpUBEAEHHbIE B
Tabnuue, CBMAETENLCTBYIOT O BbICOKOW YyBCTBU-
TENbHOCTM BENUYMHBI CTPAx0BOro 3anaca K Benu-
YMHE [OBEpPUTENIbHON BEPOSATHOCTM MpPOrHo3a:
yBENUYEHNe AOBEPUTENLHOW BEpoATHOCTU ¢ 0,75
ao 0,95 npuBoguT K POCTY CTpPaxoBOro 3anaca
B 3,5 pasa. B ycnosusix gecuumrta 6104XeTOB
OonbLUMHCTBA perMoHoB Poccun, 3T10T  hakT
HEOOX0AMMO Y4YMTBIBATL NPU MPOTrHO3MPOBAHUM

22

PErMoHanbLHOro pesepBa CPEACTB Ha TYyLUEHWE
NECHbIX MOXXapOoB B NMNAHOBOM roy.

Tabnuya. BennunHa pesepBa cpeacrTs
Ha TylWeHUe JlIeCHbIX NoXapoB B LieHTpanbHOM
¢denepanbHOM OKpyre Ha 2012 ron
C y4eTOM CTPaxoBOro 3anaca
Orsa pasfnMyHoON BeNMMYMHBbI OOBEPUTENIbHOMN
BEPOATHOCTM, ThIC. pyO.

JloBepuUTenbHasi BEpOATHOCTb
075 | 080 0,85 090 | 095
65132 | 84109 | 110375 15208 223236
3aknryeHue

Ha 6Gase Teopuu ynpaBneHus sanacamu
CO CMNy4YanHbIM CNPOCOM MPEANOKEHbI 9KOHOMUKO-
MatemaTtudeckue moaenun (10) n (11) nporHo3u-
poBaHus obBbemMa pEernoHanbHOro pesepBHOro
d)oHAa HA NUKBMAALMIO NMECHBIX NOXKAPOB Ha nna-
HOBbIN roa. Heob6xoaumo OTMETUTb, YTO MOMy-
YyeHHasa no mogenu (10) BenuYnHa permoHasnsHoro
pe3epBHOro (poHAa Ha TYLUEHUE MECHbLIX NOXApOB
OyaeT onTMManbHa B MiaHe MUHMMU3aUUK 00LLmX
3aTpaT peruoHa Ha COAepXKaHue pes3epBHOro
¢doHaa.

MpeanoXkeHHble  3KOHOMUKO-MaTemartu-
Yeckue MOZenu MO3BONAOT C MPUEMMIEMON AnA
NPakTUYECKOr0 MCNOMb30BaHUSA TOYHOCTBLIO MpPO-
FHO3MPOBATb HA MNAHOBLIA 04 OMNTUMANbHYIO
BENMWUYUHY PErMOHANbHOIO pe3epBHOro phoHga Ha
TYLUEHWUE MECHbIX NOXapoB. C y4eTOM CTPaxoBOro
pesepsa (3anaca) dakTudyeckue 3aTparbl Ha NUK-
BMAALMIO NECHBIX MOXApPOB C 3aJaHHOW BEpPOSAT-
HOCTbIO HE MPEBLICAT NPOrHO3UPYEMYIO BENNUYNHY
pernoHansHoro pesepsHoro hoHaa.

HccnedoesaHue 8bIMONHEHO npu uHaHcosgol
nolGdepxxke PODY e pamkax HayyHo20 npoekma
Ne 18-010-00842
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NOXAPHAA U NMPOMBbILWWIEHHAA BE3ONACHOCTb

(TEXHUWYECKUE HAYKWN)
FIRE AND INDUSTRIAL SAFETY (TECHNICAL)

YAK 519.2

BEPOFITHOCTHO-CTATIV/ICTVI‘:IECKVIVI AHAIN3 NOXAPOB
B POCCMNCKOW ®EAEPALINA

M. . ECUHA, O. B. XOHIF'OPOBA
PrB0Y BO MBaHoBCKasa noxapHo-crnacartenbHaa akagemus MC MYC Poccuu,
Poccuinckas deaepauus, r. MBaHOBO
E-mail: esina_mg@mail.ru, ov.khongorovaO8@yandex.ru

B gaHHoN paboTe npegnaraetcsa UCnosnb30BaTh 9KOHOMETPUYECKYIO MOAENb BPEMEHHOTO paaa ans
NOCTPOEHMS NPOrHO3a KONMYECTBA NOXKAPOB C ONpedeneHHON BEPOSTHOCTLIO. Ha 0CHOBE aHanm3a BpeMeH-
HOro psAa, UCNomMb3yd BEPOATHOCTHO-CTATUCTUYECKUIA METOZ, MOXHO MOCTPOWUTb AOCTATOMHO MOJHYI0 Ma-
TEMaTUYECKYI0 MOAENb, KOTOpAs XxapakTepu3yeT usydaemoe aBreHne, N03BONAET CAeNnaTbh BbIBOAbI O NOBE-
AEHUU MOAENU B 3aBUCUMOCTM OT Pa3nnyHbIX HPakTOPOB U AaeT BO3MOXHOCTb COCTABUTL KPaTKOBPEMEHHLIN
UK 4ONTOBPEMEHHbIN MPOrHO3 B 32aBUCMMOCTM OT NOCTAHOBKM 3a4,a4N.

Heobxoaumo OTMETUTL, YTO B NPEANOXKEeHHOW paboTe aBTOPbl PYKOBOACTBYIOTCA U3BECTHLIMU MO-
JensaMm U MeTogamMu COBPEMEHHON TEOPUM MPOTrHO3MPOBAHUA, a4anTUPOBAHHLIMU K MPOTHO3MPOBAHUIO B
chepe noxapHow GesonacHocTu. B kavyecTBe oObekTa MCCNEAOBaHMA BbICTYMAET BENMYMHA: KOMUYECTBO
noxapos B Poccuiickon degepaunn B nepuog: 01.16-12.18 rr. CtaButcsa 3agaya noCTpoUTb AONTOCPOYUHbIN
nporHo3 Ha nepuog 01.19-12.20 rr.

Ha ocHOBaHuM NPOBEAEHHOr0 MCCNEAOBAHUA AENAIOTCA BbIBOALI O TOM, YTO METOAblI CTaTUCTU4e-
CKOrO aHanu3a B MPOrHO3MPOBaHUM BMOJIHE MOryT ObITb aganTMpOBaHblI B AeATenbHOCTM MuHuctepcTea
Poccuiickoin ®eaepaumm no genam rpaxaaHckon 0B0pPOHbI, YpE3BbIYANHBIM CUTYaUMAM U NUKBUAALMKU MNO-
CNeACTBUMA CTUXUWAHBLIX BeACTBUIA B LENOM Ana pa3paboTku npodunakTu4eckmx AeNCTBUI NO NpeaoTBpa-
LLEHNIO YPE3BbIYaNHbIX CUTYaLIMNA.

KrnoueBble crnoBa: noxapHas 06e30nacHOCTb; CTaTUCTUKA MOXAPOB; BPEMEHHON paAd; WHAEKC ce-
30HHOCTU; AOBEPUTENbHbIA MHTEPBAN; MPOrHO3UPOBAHUE; MaTeMaTU4eckas MOAENb.

PROBABILISTIC AND STATISTICAL ANALYSIS OF FIRES
IN THE RUSSIAN FEDERATION

M. G. ESINA, O. V. KHONGOROVA
Federal State Educational Institution of Higher Education «lvanovo Fire and Rescue Academy
of the State Fire Service of the Ministry of the Russian Federation for Civil Defense,
Emergencies and Elimination of Consequences of Natural Disastersy,
Russian Federation, lvanovo
E-mail: esina_mg@mail.ru, ov.khongorovaO8@yandex.ru

In this paper, it is proposed to use an econometric time series model to build a forecast of the num-
ber of fires with a certain probability. Based on the analysis of the time series, using the probabilistic - statis-
tical method, it is possible to build a fairly complete mathematical model that characterizes the phenomenon
being studied, allows us to draw conclusions about the behavior of the model depending on various factors,
and makes it possible to make a short-term or long-term forecast depending on the problem statement.

It should be noted that in the proposed work, the authors are guided by well-known models and
methods of the modern theory of forecasting, adapted to forecasting in the field of fire safety. The object of
the study is the quantity: the number of fires in the Russian Federation in the period: 01.16-12.18 years. The
task is to build a long-term forecast for the period 01.19-12.20 years.

Based on the study, it is concluded that the methods of statistical analysis in forecasting can well be
adapted in the activities of the Ministry of the Russian Federation for civil defense, emergency situations and
natural disaster response in general to develop preventive measures to prevent emergency situations.

© Ecuna M. T"., XoHroposa O. B., 2020
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OTMETUM BaXKHYl0 OCODEHHOCTb npuMe-
HEeHMA NONyYEHHOW MOAENU Ha npakTuke. B ceasun
c TeMm, 4to ¢ 1 auBapa 2019 roga Ha TeppuTOpUn
Poccuinckon Pegepauyumn AencrByeT U3MEHEHHLIN
nopsaoK yd4eTa noXxapoB U UX NOCNEACTBMIA, NPO-
u3oLen oTkas OT TEPMUHA «3aropaHue» n name-
HEeHMe nopsgka ydvyeTa TPaBMUPOBAHHBLIX WM NO-
rmbumx Ha noxape niogen. B pesynbTtare odwu-
LUuanbHbIA CTaTUCTUMECKUIA YYIET U roCyaapCTBEH-
Has crTaTucTuyeckass OTYETHOCTL MO MoXapam ¢
2019 roga BHOCAT CYLLUECTBEHHbIE W3MEHEHUSA B
YUCTIEHHbIE JaHHbIE MO NOXapam ¢ y4eTOM Konu-
YecTBa 3aropaHuii, BCE Cnydaum HEKOHTponupye-
MOTO FOPEHUS PacCCMAaTPUBAKOTCA U YYUTLIBAKOTCA
Kak noxapbl. POpManbHO 9TO MOXET YBENUYUTb
Yucno noxkapos B Poccuu, NMOCKOMbKY 4acTb M3
HUX paHee B CTATUCTMKY NOXapOB HE BKMOYa-

CnucokK nuTepaTtypbl

1. Ecuna M. I"., Xonroposa O. B,
Tyrynbunesa B. C. MeToabl MaTemaTUyecKkon
CTaTUCTUKM B aHanu3e gestenbHoctu [MTIC MYC
Poccumn // Ycnexu coBpeMeHHOW Hayku u obpaso-
BaHus. 2016. T. 8. Ne12. C. 130-133.

2. Ecuna M. T., Xonroposa O. B. Mogae-
NUpoOBaHWE MOXAPHOW CcTaTucTukm B SPSS //
ycnexu COBPEMEHHOW Hayku M  obpasoBaHuA.
2017.T. 1. Ne1. C. 130-133.

3. EcuHa M. T., Xouroposa O.B. Wc-
Nnofnb30BaHWE BPEMEHHBLIX PALOB B MPOrHO3MPO-
BaHuu // TloxxapHasi u aBapuinHasi 6€30MacHOCTb.
2017. Ne3 (6). C. 76-85.

EcuHa MapuHa eHHa0begHa

nocb. 3aMeTuM, 4YTO MOCTPOEHHAsd MNpPOrHo3Has
MOAENb HE YYUTbLIBAET 3aropaHusi, T0 €CTb HEKOH-
TPONUpyeMble TOPEHWUsI, HE NPUYMHUBLLME MaTe-
puanbHbin  yulepb, Bped >M3HU W 300POBbLIO
rpaxkaaH. [Ona  KOPPEKTMPOBKWM MNpPOrHo3a Ha
2019-2020 rr. HeobX0AUMO y4ecCTb CTaTUCTUYE-
CKMe AaHHbIE NO noXkapam Ha OCHOBE BHECEHHbIX
M3MEHEHHbIN MOPSIAOK y4eTa MnoXapoB U MX NO-
cneacTBun.

TeM He MeHee, NMOCTPOEHHAs maTemartu-
yeckaa MoJaenb NPOrHo3a ¢ y4eToM MHAEKCOB Ce-
30HHOCTM WMMEET A0CTATOYMHO BbICOKUI YPOBEHb
TOYHOCTU, cneaoBaTENbHO, NO3BOMSIET UCMOMNb30-
BaTb MPEACTaBMEHHbIA METOA K BOMpOcaMm Mnpo-
rHO3MPOBAHUA YUCMA MOXKAPOB, KaK Ha ANUTENb-
HbIA Mepuoa, Tak U Ana NOCTPOEHUS KPaTKOCPOY-
HOro MpPOrHo3a.
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YK 621.891

NOBbLIWEHUE HAOEXXHOCTWU TPAHCMUCCUN NOXAPHbIX AVBTOMOEVIJ'IEVI
3A CYET YNYYLWWEHUA TPUBOTEXHUYECKUX CBOUCTB
CMA30OYHbIX MATEPHUAIOB

B. B. KUCEJIEB, B. IN. 3APYBUH

PrB0Y BO MBaHoBCKasa noxapHo-crnacartenbHasa akagemus IMC MYC Poccuu,
Poccuinckas deaepauus, r. MBaHoBO
E-mail: slavakis76@mail.ru

MNoBbILLEHME HAAEXHOCTU aBTOMOBOUNBbHOW TexHUMKM MYC Poccumn aBnseTcs BaXKHOW X03ANCTBEHHOM
3agavein. 3HauuTenbHasa A0Nsl 0TKA30B NOXAPHOW aBTOMOOUNBLHON TEXHUKM Bbi3BaHA HapylLLUeHUeM paboTo-
CMOCOBHOCTU TPAHCMUCCUIA NOXKAPHBLIX aBTOMOOUNEN. Ha HencnpaBHOCTM AeTanen TPAHCMUCCUMN NOXKAPHOW
TEXHWUKMW, COrMacHO onepaTMBHbIM AaHHbIM, NpuxoanTca nopsaaka 25% ot obuiero Yicna Bcex nonomok. ro-
3TOMY ynyylleHMe KadecTBa ODCNyKUBaHWUSA, BKIOYas CBOEBPEMEHHYIO 3aMEHY CMAa304YHbIX MaTepuanos B
TPAHCMUCCUAX NOXKAPHLIX aBTOMOOUNEN, ABMNSIETCS BAXHOW 3a4aqen, peLueHne KOTOPOW MO3BOMUT MOBbI-
cuTb 60EroTOBHOCTbL NoApasaeneHnin NoxxapHon oxpaHbl. Hanbonee nencrBeHHbIM M 9P EKTUBHLIM METO-
A0M B0pbObI C MBHOCOM SIBAIAETCA MCNONB30BAHNE B y3Max TPEHUS KAYECTBEHHbIX CMA304HbIX MaTepuarnos.
KaueCcTBO CMa304YHbIX MaTeEpPManoB U UX CBOMCTBA MOCTOSHHO ynydlwalTca. B gaHHoW paboTte npuBeaeHsl
pe3ynbTarbl TPUOOTEXHUYECKUX MCNBITAHUI pa3paboTaHHbIX MPOTUBOU3HOCHLIX AOOABOK K TPAHCMUCCUOH-
HeIM Macnam. OnpegeneHbl 3HAa4YeHUs KOAPMPULMEHTOB TPEHMA U UHTEHCUBHOCTU M3HOCA UCMBITYEMbIX 00-
pasuoB. PaspaboTtaHHaa KOMOMHMPOBaHHAA MPOTUBOU3HOCHAA AobGaBka NO3BONUT YNy4LLMTb TPUBOTEXHMU-
Yyeckme nokasatenu TPaHCMUCCUOHHBIX Macer, NMPUMEHAEMbIX B NOXKapPHbIX aBToMoOunAx. K goctonHcTeam
pa3paboTaHHON KOMBUHUPOBAHHOW AOBABKM MOXHO TaKKe OTHECTU OTHOCUTENbHO HU3KYH ceBeCTOMMOCTb
U3roToBneHus. Takum obpa3om, UCNonb3oBaHuMe paspaboTaHHOW CMA304HON KOMMO3ULMW NO3BONUT NOBbLI-
CUTb HAZEXHOCTb TPAHCMUCCUIA MOXKAPHbLIX aBTOMOBUNEN U NPOANUTEL PECYPC ux paboTsl.

KrnoueBble CrioBa: PEMOHT, U3HOC, MOXKAPHbIA aBTOMOOUIb, TPAHCMUCCUS], HAAEXKHOCTb.

INCREASING THE RELIABILITY OF TRANSMISSIONS OF FIRE VEHICLES
THROUGH IMPROVEMENT OF THE TRIBOTECHNICAL
PROPERTIES OF LUBRICANTS

V. V. KISELEV, V. P. ZARUBIN

Federal State Educational Institution of Higher Education «lvanovo Fire and Rescue Academy
of the State Fire Service of the Ministry of the Russian Federation for Civil Defense,
Emergencies and Elimination of Consequences of Natural Disastersy,

Russian Federation, Ivanovo
E-mail: slavakis76@mail.ru

Improving the reliability of automotive equipment EMERCOM of Russia is an important economic
task. A significant proportion of failures in firefighting vehicles is caused by a disruption in the performance of
fire engine transmissions. According to current data, about 25% of the total number of all breakdowns ac-
count for malfunctions of transmission parts of fire fighting equipment. Therefore, improving the quality of
service, including the timely replacement of lubricants in transmissions of fire engines, is an important task,
the solution of which will increase the combat readiness of fire departments. The most effective and effective
method of dealing with wear is the use of high-quality lubricants in friction units. The quality of lubricants and
their properties are constantly improving. This paper presents the results of tribotechnical testing of devel-
oped antiwear additives to gear oils. The values of the coefficients of friction and the intensity of wear of the
tested samples are determined. The developed combined antiwear additive will improve the tribological per-
formance of gear oils used in fire engines. The advantages of the developed combined additives can also

© Kucenes B. B., 3apybuH B. IM., 2020
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include a relatively low cost of manufacture. Thus, the use of the developed lubricant composition will in-
crease the reliability of fire engine transmissions and extend their service life.

Key words: repair, wear, fire truck, transmission, reliability.

MoBbILLEHUE HAAEXKHOCTW MOXKAPHbLIX aB-
TOMOBUNEN ABNAETCA BaXHOW 3aaa4ei. Boixoa nx
U3 CTPOS MOXET MPOU3ONTU MO CaMbIM pasnuy-
HbIM NpuYMHaM. B ka4yecTBe OCHOBHbLIX BUAOB He-
UCNPaBHOCTEN MOXHO OTMETUTb CReayloLme: He-
UCMPaBHOCTb [ABUraTens, HEWCNpPaBHOCTb arne-
MEHTOB cuenneHusa, aedekrtbl KapaaHHOW nepe-
Jayn, MNofnoMKU Aetanen 3agHero U nepegHero
MOCTOB, HEMCNPABHOCTL AeTanen Kopobok nepe-
Aady u Kopobok otbopa MOLLUHOCTWM. B OCHOBHOM
BCE NEPEYUCIIEHHBIE HEUCTPABHOCTU NMPOUCXOAAT
BCNEACTBUE M3HOCA OFPaHUYEHHOrO KONMYecTBa
ObICTpousHalLMBaOLWMxca aetanen [1]. Takum
00pa3som, 3HaYUTENbHOE YUCMO HEUCMPABHOCTEN
aBTOMODUNA NPUXOAUTCA HA ABUraTenb U Ha Ae-
Tanu TpaHcmuccumn, MNoatomy obuwas 3agaya no-
BbILUEHUS JOJITOBEYHOCTM aBTomobuns B O0nb-
LUMHCTBE CrydaeB CBOAMTCH K YBENUYEHMWIO U3HO-
COCTOMKOCTWU OTAENbHbLIX AeTanen, NUMUTUPYIO-
LMX HAAEXHOCTb Y3J10B, CUCTEM U BCErO arperara
B LIESTOM.

Kak usBectHo, gsuratens noboro aeTo-
MOBUNA ABNSAETCA ero cepauem, Torga kak gera-
nM TPaHCMWUCCUM aBTOMODOMMS MOXHO Ha3sBaTb
>KU3HEHHO-B>KHLIMW ~ APTEPUSIMUA, NO  KOTOPbIM
nepefaeTcs MexaHudeckas 3HEeprust K UCMOSHK-
TenbHbIM arperataMm. OT HAOEXKHOCTU SMEMEHTOB
TPaHCMUCCMM aBTOMODMNA 3aBUCUT BO3MOXHOCTb
UM  HEBO3MOXHOCTb €ro  3Kkcnayarauyuum Mo
HasHayeHuto. YTo KacaeTcs gBuratenen, To Ans
UX CMa3KM Ha PbIHKE NpegnaraeTcsa LUMPOKUiA ne-
peyeHb CambiX PasHOOOpPAa3HbIX CMAa304YHbIX Ma-
TEPUAnoOB OT OTEYECTBEHHbIX W WHOCTPAHHbIX
npou3soautenen. ACCOPTUMEHT CMAa304YHbLIX Ma-
Tepuanos And TPAHCMUCCUMIA OTHOCUTENBHO Orpa-
HUYEH, a8 UX TPUDOTEXHUYECKUE XAPAKTEPUCTUKM
He Bceraa BbICOKMU.

Hanbonee paencTtBeHHbIM U 3 deKTUB-
HbIM METOAOM 00pbOblI C U3HOCOM SABMAETCH UC-
NnoMnb30BaHWe B y3rax TPEHUS Ka4yeCTBEHHbIX
CMa304HbIX MaTepuanos [2]. Horga Ha cmasoy-
HbIX MaTepuanax nbITalTCAa 3KOHOMUTb, 3aKynas
JeLleBble U 4acTo HU3KOro KayectBa macna u
cmaskn. CTOMMOCTb MOXAapHbIX aBTOMOGUNEN
BECbMA BbICOKA U COCTABMSAET HECKONbKO MUIN-
OHOB pybnei. CneayeTt ckasaTb, YTO CTOMMOCTb
Ka4eCTBEHHbIX CMAa304YHbIX MaTepuanoB OTHOCK-
TENbHO HEBENMKA MO CPABHEHUID CO CTOMMOCTLIO
NPOBEAEHUS  BOCCTAHOBUTENbHLIX  PEMOHTOB,
NPOMCXOAALLMX NO MNPUYMHE M3HOCA TPYLLMXCA
noBepxHOCTEN. NosToMy Npu BbIBOpE CMa304HOrO
matepuana cneayeT UMETb B BUAY, YTO MOMOXK-
TeNbHbIW APPEKT OT NPUMEHEHUA BLICOKOIhdeK-

32

TUBHOW W Ka4eCTBEHHOW CMAa3Km MOXET ObITb
BECbMAa CYLLECTBEHEH.

CBoiCcTBa CMa304HbLIX MaTepuanoB urpa-
0T BaXKHEWLLYIO ponb B obecneyeHunm onTumarbs-
HbIX YCMOBWUW TPEHUSA W MNoKasatenen HagéxHo-
CTW PasnUYHbIX MEXAHW3MOB, B TOM YMCME U Me-
XaHU3MOB TPAHCMUCCUI NOXAPHBLIX aBTOMOBUNEN.
Mo3ToMy CMa30uYHblE KOMMO3ULUMM HEOOX0AUMO
coBepLueHcTBOBaTb. OaHUM M3 HanpaBfeHWi
ynyylleHnsa CBOWCTB CMa3ku ABnserca gobasne-
Hue B 0a30BbI CMA304HbIN MaTepuan XMMUYECKM
aKTMBHbIX Npucagok u gobaBok. OCHOBHOE
HasHayeHue BBOAUMLIX B 0a30Byl0 CMmasKy npu-
CagoK — 9TO ynydlleHue, Npexae BCero, npotu-
BOM3HOCHBLIX W aHTU3aAWPHbLIX CBOWCTB. BBoawu-
Mble B 6A30BbIi CMA304HbIA MaTtepuan nNpoTUBO-
W3HOCHbIE NpUcagku U Jo0aBKM MOTYT MOBIUSATb
Ha Ka4yeCTBEHHOE yny4lleHne ero TpuboTexHuye-
CKUX XapakTepuCTMK. 3JTO, B CBOK OYepefb,
JOJDKHO oDecneunTb CHIKEHME 3HeprosatpaT Ha
paboTy yCTPOWCTB M MOBLILUEHNE UX HAAEXKHOCTN.
3HAYUTENBHO YNyYWUTE TPUOOTEXHUYECKNE Xa-
pPaKkTEPUCTMKM CMA304YHOro Matepuana no3BonuT
peanusauusi B 30He TpeHust apcpekra u3bupa-
TENbLHOro nepeHoca [3].

3a nocnegHue gecatunetusa Obln npoBe-
JEH psj UCCneaoBaHUi OTEYECTBEHHBIMU U 3apy-
OEXHbIMWU YYEHbIMU TaK Ha3blBa€MbIX MeETansno-
copeprkalumx COeAMHEHNI, peanuaylowmx B 30He
TPEHUA «U30MpaTENbHbLIA MEPEHOCy. JTO ABMe-
HWE 3aknyaeTca B 00pa3oBaHMM HA MOBEPXHO-
CTAX TPEHUS METaNNIMYECKUX MMAEHOK MArKUX Me-
TannoB. 3TU NIEHKU 3aNOJSIHAIOT MUKPOHEPOBHO-
CTW TPYLUMXCH MNOBEPXHOCTEN, YTO MPUBOAUT K
YBENUYEHUIO NOWaan KoHTakTa. B pesynbrate
pe3Ko CHWXAETCHA AAaBJIEHME B 30HE TPEHUA W CO-
OTBETCTBEHHO CHWXEHUE TeMnepaTypbl. ToNwmHa
00pasyloLenca NeHKN NPEBbLILLAET BbICOTY MUK-
POHEPOBHOCTEN, & 3HAYUT U TPEHUE NOKANU3yeT-
ca B 3TOW nneHke. [lokaszaHo, 4To Takon adpdekt
NPUBOAMUT K CHIKEHUIO KOdhdULMEHTa TPEeHUa U
U3HOCA B AECATKM pas.

Kpome meTannonnakmpyrowpmx npucagok
K Macnam u cmaskam B NoCnegHee BpeMs B Kade-
cTBe A00aBOK UCMOMb3YIOTCA MeTannokepaMmmye-
CKUEe COEAMHEHMSA HA OCHOBE CMOUCTLIX MUHEpa-
NOB, OCHOBHbIMW M3 KOTOPLIX ABMAKOTCA HaNOMHWU-
TENW Ha OCHOBE MPUPOAHOIO MUHEpana CepneH-
TUHA. AHANMOIMYHO METaNNOMMaKUPYIOLLUM MpU-
cagkam, TakMe HanosfHMTENU BBOAATCH B HEOOXO-
AWMOM KONUYECTBE B CMAa304HbIM MaTepuan B
BUAE MENKOAMCNEPCHOr0 MOpoLIKa MuHepana.
Haxogacb B 30HE TPEHUSA, YacTuLbl MOPOLLKA MM-
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TaAHHOrO MEeAHO-0NIOBAHHOIO KOMMNMeKca B Macre. cy equipment]. Nauchnye i obrazovatel'nye prob-
Hen. pykonuce Ne 836-B2003 29.04.2003. lemy grazhdanskoj zashchity, 2011, wvol. 3,
pp. 23-29.
References 3. Garkunov D. N. Tribotekhnika (iznos i
bezyznosnost): uchebnik. 4-e izd., pererab. i dop.
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Jstvo, tekhnicheskoe obsluzhivanie i remont avto- Moscow: Izdatel'stvo MSKHA, 2001. 616 p.
mobilej [Car fitter. Device, maintenance and car 4. KiselevV.V. Issledovaniya po vy-
repair]. Moscow, 2011. 316 p. yavleniyu optimal’noj koncentracii razrabotannogo
2. Kiselev V. V., Toporov A. V., medno-olovyannogo kompleksa v masle. Deponi-
Puchkov P. V. Perspektivy ispol'zovaniya modern- rovannaya rukopis' Ne 836-V2003 29.04.2003.
izirovannyh smazochnyh materialov v pozharnoj i [Studies to identify the optimal concentration of
avarijno-spasatel'noj tekhnike [Prospects for the the developed copper-tin complex in oil. Dep.
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METOOWUKA CHUXEHWSA NOXXAPHOM OMNACHOCTHU
NEHONOJNMMCTUPONBbHbLIX NITNT

A. M. MOYANIOB
PrB0Y BO NBaHoBCKasa noxapHo-cnacartenbHasa akagemus MC MYC Poccuu,
Poccuinckas deaepauus, r. MBaHOBO
E-mail: anton.mochalov.93@mail.ru

B cTaTtbe onucbIBAKOTCA NPEMMYLLECTBA U HEAOCTATKM NEHOMONMUCTUPONbHBIX MAMT, NPUBOAATCA pe-
3ynbTaTbl UCCNEAOBAHUIA, MOATBEPKAAIOLMX MX BLICOKYIO MOXAPHYK OMNACHOCTb, OMUCLIBAETCA METOAMKA
CHWXXEHUA MOXapHOW 0NacHOCTKU, B 4aCTU KacalLencs nokasatenein BocnnaMeHseMocTui u roptodectu. Oc-
HOBOW METOAUKM ABMSAETCA NPUMEHEHUE OTHE3ALUWUTHLIX COCTABOB HA OCHOBE OPraHOCUITOKCAHOB.

KnioyeBble croBa: noxapHasi 6€30MacHOCTb, BOCMIAMEHAEMOCTb NEHONONUCTMPONA, OrHe3alluT-
Hble COCTaBbl, OPraHOCUIIOKCaHbI, CHUXXEHUE MOXKAPHOKM ONACHOCTW NMEeHONONUCTUpoOna.

METHOD FOR REDUCING FIRE HAZARD OF POLYSTYRENE FOAM BOARDS

A. M. MOCHALOV
Federal State Educational Institution of Higher Education «lvanovo Fire and Rescue Academy
of the State Fire Service of the Ministry of the Russian Federation for Civil Defense,
Emergencies and Elimination of Consequences of Natural Disastersy,
Russian Federation, Ivanovo
E-mail: anton.mochalov.93@mail.ru

The article describes the advantages and disadvantages of Styrofoam plates, presents the results of
research confirming their high fire hazard, describes the method of reducing fire hazard, in terms of Flamma-
bility and combustibility. The basis of the method is the use of flame retardants based on organosiloxanes.

Key words: fire safety, Flammability of Styrofoam, flame retardants, organosiloxanes, reduction of
fire hazard of Styrofoam.

B coBpemeHHOM mMupe BCe OOMblUe BHU- OpHako OOonbLUOEe KONMMYECTBO MCCNeno-
MaHWsA yaensaeTcs MakCcumMmansHO ObICTPOMY CTPO- BaTenen cxoauTcs B €4MHOM MHEHWM O BbICOKON
UTENbLCTBY 34aHWUW, NPU 3TOM COXPAHSAIOTCHA Tpe- noXKapHoW ONacHOCTM NEHONONMCTMPONa, koTopas
00BaHUSA K MPOYHOCTM U TENMOU3ONALUOHHBIM NPUBOAUT K YBESNIMYEHUIO MaTepuansHoro ywepba
CBOWCTBaM BO3BOAMMbIX OOBLEKTOB. U KONMWYECTBY TPABMUPOBAHHLIX U MOTMOLLMX FHO-
B kadecTBe TENNMOM3OMALUOHHOTO MaTe- Jel npu noxapax, Npou3oLweawmx B 34aHusx, B
puana NpUMEHSAIOT NONIMMEPHLIE YTENNUTENW, B KOTOPbLIX MEHOMONIMCTUPON MPUMEHANCA B Kaye-
YacTHOCTU NEHONONMUCTUPON U (MnM) Matepuansl cTBe yrennutens [1].
Ha ero OCHOBe. MeHomonmcTUpon, kKak M BOONbLUMHCTBO
Obnactb  MPUMEHEHUA  MNEHOMONMUCTU- APYrMX CTPOUTENbHBLIX MaTepuanoB, CNocobeH
POfibHBLIX MatepuanoB npu YyTENNeHun 3aaHui BOCNNameHATbLeA [2].
LUMPOKA M MO3BONSAET YTENMNWUTb NPAKTUYECKU FTHO- C uenbio peweHnd npobnembl BbICOKOW
Oylo yacTb 00beKTa. NoXKapoonacHOCTU MEHOMONMCTMPONa MNpPOBOAUT-
MeHononucTupon o6bnagaer GonbLUUM cs1 pabota no pa3paboTke OrHe3alUMTHOro CocTa-
KONMYECTBOM NOJIOXKUTENBHbLIX CBONCTB, KOTOPbIE, Ba, MO3BONSIOLLEI0 CHU3WTbL MOKasaTenu noxap-
Hapagy € ero HU3KUM KOadhdULUMEHTOM Tenno- HOW ONacHOCTU NEHONONMCTUPONA.
NPOBOAHOCTU, MO3BOMSAKT TaKke 3BYKOU3OMNUPO- Ona atoro Obina BblgBMHYTA TMNOTE3A,
BaTb MOMELUEHMS, a MpoCcToTa paboTbl C 3TUM 3aKN0YaKLWAacsa B TOM, YTO NMOBEPXHOCTHasA 00-
MaTtepuanom no3BONseT CHU3UTb KONUYECTBO 3a- paboTka NeHONONUCTUPOSLHBIX NAUT OrHe3almnT-
TPaA4YEeHHOr0 BPEMEHU Ha YTEMMEHNe 3aaHns. HbIM COCTaBOM, pa3paboTaHHbIM Ha OCHOBE Opra-

HOCUMOKCaHOB, NO3BONUT CHU3UTb HEKOTOPbIE €50
nokasaTenu MoXKapHOoi OnacHOCTW, JaHHasi TMMo-
Tesa Obina npoBepeHa U NOATBEMKIEHA — BPEMS

© Mouanos A. M., 2020
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Takum obpasom, pesynbTaThl CCreaoBa-
HWUW BAIMSHUS OTHE3aLUUTHbLIX COCTaBOB, paspabo-
TaHHbIX HA OCHOBE OPraHOCUITIOKCAHOB, Ha BOC-
NNamMeHAeMOCTb U TOPKYECTb MEHOMONMCTUPONa
MO3BONAIOT CAenaTb CrNeaylowmi BbIBOA: paspa-
OOTaHHbIN OrHe3alUMTHbIA COCTaB npu cobnioae-
HUM NPaBuUN €ro NOAroTOBKWM U HAHECEHWS Ha Mo-
BEPXHOCTb NEHONOMUCTUPOSIbLHON NNUTbI (PUC. 2)

CnucoK nutepartypbl

1. T'ytommakaH M. M., KokanuH C. B., lNuc-
kKyHoB A. A. O noxapoonacHOCTU MNOSIMCTUPOSIb-
HbIX MEHONMacToB CTPOUTENLHOrO HasHa4dyeHus //
Moxapoe3pbiBoGe3onacHocTb. 2011. Ne8. C. 4-8.

2. O 0e3onacHOCTM CaMO03aTyxaroLlero
neHononuctupona / M.B. Akynosa [u ap.] / Co-
BPEMEHHbIE NoXxapobe3onacHble Matepuansl |
TexHonormu: cOOpHUK mMaTepuanoB MexagyHapoa-
HOW Hay4YHO-MPaKTUYECKON KOHdepeHuuu, MiBaHo-
BO 20-21 ceHtabp4a 2017 roga. MeaHoBo: ®IrEOY
BO WMeaHoBCKaa noxapHo-crnacatenbHaa akage-
mua IMC MYC Poccuu, 2017. C. 9-12.

Moyanos AHmon Muxaiinosuy

MO3BONSET 3aLUMTUTL €e OT BO3JAENCTBUS NnamMe-
HA U YMEHbLLUUTL BPEMS, B TEYEHUE KOTOPOro
nnuTa noaaepxusaeT ropexHue. MNpu 9ToM, HEOB-
XOAUMO YYUTBIBATb, YTO MPUMEHEHME npeano-
JKEHHOTO OTHE3aLLMTHOT0 COCTaBa He BMNUSAET Ha
M3MEHEHWE TPyNn BOCMNAMEHAEMOCTH U ropiove-
CTW MEHONOMNUCTUPONa B COOTBETCTBUU C HOpMa-
MW, YCTAHOBMNEHHbIMU PeepanbHbIM 3aKOHOM.
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BO3HMKHOBEHME KOPPO3MM NPUBOAUT HE TONLKO K
CHUXXEHMWIO CPOKOB CNYXObl MOXapHOro obopyao-
BaHUS, HO U CYLLECTBEHHO U3MEHSAET XapakTepu-
CTMKM PaCTBOPOB, YTO B KOHEYHOM MTOre MOXET
HeraTuBHbIM 00pa3oM CkaszaTbCH Ha TYLUEHUU MO-
»apoB [1-3]. TeHoobpasoBaTtenun He AOMMKHbI
paccnamMBaTtbCs, MYTHETb UM BbiNnagatb B 0CaAOK.
MOMMMO 3TOr0 BaXKHO COXPaHeHUe OCHOBHbIX hu-
3MKO-XMMUYECKUX CBOWCTB B MPOLIECCE UX XpaHe-
HUA, BKMNOYaa orHetywawyro adheKkTUBHOCTL U
neHoobpasyoLLy CNOCOOHOCTb.

Bosgencreue pactsopoB neHoobpa3sopa-
Tenel Ha neHobakum noXapHbIX aBTOMOBUNER
NPUBOAUT K BO3HMKHOBEHMIO TEYENW B CBAPHbIX
coeauHeHunsAx. MoaTomy BONPOCHI U3Yy4EHWUS Npo-
LECCOB KOPPO3WM B TaKkUX YCNOBUAX HABMAETCA
OYeHb BaXKHBIMU MOMEHTOM W MOANEeXaT AeTanb-
HOMY uccregoBaHuio. Koppo3aua — 910 npouecc,
Ha KOTOPbIN BIIMAIOT MHOXeCTBO (haKTOpOB.
Y4yecTb 9TM (pakTopbl NPaKTUYECKU HEBO3MOXHO,
MO3TOMY BaXXHbIM SIBMSETCA NPOBEAEHME 3JKCne-
PUMEHTAsNBHBLIX MCCNEAOBAHMIA ANA  YTOYHEHWA
OENCTBMA paga pacTBOPOB neHoobpasoBatenemn
Ha MmeTannuyeckue Oaku AnA XpaHeHus pacTBo-
poB neHoobpasoBaTenen.

HaHHaa pabota nocesilleHa npobneme
Koppo3umn 6akoB Ans XpaHeHus neHoobpasoBarte-
ns B NOXapHbIX UucTepHax. [NpoBeaeH aHanu3s
nMTepaTypHbIX AAHHbIX O BO3AENCTBMM MEHO0D-
pasoBaTtersieil u Ux pacTBOPOB Ha MeTannbl. Ycra-
HOBMEHbI OCHOBHbIE (PaKTOpbl, BNMAKOWME HA
KOppO3MI0 MeTanmnoB B pacTBopax neHoobpaso-
BaTenemu.

CTOMT OTMETUTb, YTO KOPPO3UOHHbLIE NPO-
Leccbl B pacTBopax neHoobpasoBaTenen npoxo-
OST 3HA4YUTENbHO BbICTpPEe, YeM B KOHUEHTpaTax,
YTO CBA3AHO C pasnuuueM U3NKO-XMMUYECKNX
XapaKkTEPUCTUK KOHLEHTpaTa npu ero pasbaene-
HUK. B 4aCTHOCTM, KUCMOPOA, HaxoaAwMics B
pacTBopax 3HA4YMTENLHO Merde TPaHCnopTUpyeT-
€A K MeTannmMyeckMmM NOBEPXHOCTSIM B cpeje pac-
TBOPOB neHoobpasoaTenein [1]. B aanHoi pabo-
TE€ OTMEYaIoT, YTO KOPPO3MOHHASA aKTUBHOCTb Ne-
HooOpasoBaTenen Npu Mx XpaHeHun B pe3epBya-
pax u3 ctanu CT3 BapbupyeTca B AuanasoHe
(0,5-2,0)-10" kr/m’c.

MockonbKy KOppo3us — 3TO Npouecc Tep-
MUYECKWN aKTUBUPYEMbIN, TO TEMMepaTypPHbIA pe-
>KUM XpaHeHWs pacTBOPOB MeHoobpasoBatenein
UrpaeT 3Ha4YMTENbHYIO ponb. CPOKM XpaHeHus
neHoobpasoBaTenen CyWECTBEHHO 3aBUCAT OT
mMatepuana, u3 KOTOporo M3rotToBmneHol 6aku. Tak,
CPOK XpaHEeHMs KOHLUeHTpaTa neHoobpasosare-
nen B eMKocTaX U3 ctanu CT3 cocraBndaeTt nopsaa-
ka 5 net npu 20°C [2]. B pabote [3] ObIno noka-
3aHo, 4To Bblaepkka ctanu Ct3cn B 6% pacrtBope
neHoobpasosarens MNMO-1 (14 gHer npu Temnepa-
Type 20°C) BbizBana kopposuto. lNpuHumas BO
BHMMaHWE TOT hakT, YTO €MKOCTU NS XPAHEHMUS,

44

MarucTpanu ang nogadu, emKoCTu AN npurotoB-
neHust pactBopoB neHoobpasosatensa MO-1 usro-
TaBNUBAKOTCA M3 AAHHOW CTanu, TO cregyet uc-
nonb30BaTb OMPEAENEHHbIE MEPbl ANA 3aliuTbl
OT KOPPO3MU, KOTOpble DyAYyT PaCCMOTPEHbI HUXE.

Henb3a He oTMeTUTL TOT dhakT, 4TO
OOoNbLIMHCTBO paboT yaenaAwT HegoCTaTouHO
BHUMaHMA cocTtapy ctanu Ct3. B cOOTBETCTBUMU C
FOCT 380-2005 cyuwiectByeT 5 OCHOBHbIX MapoK:
Ct13kn, Ct3nc, Ct3cn, Ct3lnc, Ct3lcn. Bece oHu
obnagalwT pasHbIM XUMUYECKUM COCTaBOM U (pu-
3UKO-MEXaHNYEeCKMMU CBOWCTBAMU. 3a4acTylo BO
MHOTMX paboTax OLEHUBAETCA KOppO3us cranu
Ct3 B pacrteBopax neHoobpasoBaTtenei, HO CO-
BEPLUEHHO HEBO3MOXHO MPOBECTW MAEHTUUKA-
LU0 KOHKPETHOW Mapku CTamu, 4To SABMseTcH
OYEHb BaKHbIM ANS MOMYYEHWSA KOPPEKTHLIX pe-
3ynbTaToB U NPOBEAEHUSA UX CPABHEHUA.

CyLLECTBEHHOE BMWSHUE Ha MPOLECCHI
KOPPO3MM OKa3biBAET KOHLEHTpauus pacTBopoB
neHoobpa3soBarenei. Tak, pasbéaBneHne neHoob-
pasosartenen MNO-6UT, MO-6TC-M, MNO-6P3 npu-
BOAMIO K PE3KOMY CHWkeHutio pH go yposHs,
onacHoro ang cranen (pH<7) [4].

ONekTpoxXMMmnyeckas Koppo3ns BO3HUKaeT
BCNEACTBME HANUYUA HEOQHOPOAHOCTEW OCHOB-
HOro metanna neHobaka U ero CBapHbIX LUBOB.
Taknme CTPYKTYPHbIE HEOAHOPOAHOCTM MPUBOAAT K
TOMYy, YTO OCHOBHOW MeTann urpaeT pofb Katoga
MO OTHOLUEHUIO METANyY CBAPHOTO LIBA, YTO Npu-
BOOAWT K WHTEHCUBHOW 3NEKTPOXMMWUYECKOW KOp-
po3umn.

B pabote [5] oTMmevaloT, 4TO Hauny4was
COXpaHAEeMOCTb neHoobpasoBaTenein umeer Me-
CTO MPU XPaHEHMMN B EMKOCTAX, U3rOTOBIEHHbIX U3
NOMMMEPHLIX MaTepUanoB U HEPKaBEOLWMNX CTa-
nen, BKMNW4Yas cTanbHble €MKOCTU, dyTepoBaH-
Hble NONMMEpPHbIMU MaTepuanamu. CTOUT OTMe-
TWUTb, YTO OAHWM M3 MPEUMYLLECTB UCMONb30Ba-
HUS MONMMEPHBIX EMKOCTEN ABNSAETCA CHUXEHUE
BKIaga 9NeKTPOXUMUYECKON KOPPO3UU, NOCKONbKY
nonMMep SABMSETCA XOPOLUMM AUINEKTPUKOM. B
HEKOTOPbIX Cryyasx, WCMONb30BaHWME MNOonMMep-
HbIX KOMMO3MTOB ABNAETCA ewe 6onee BbIrOAHLIM
NoOAXO4OM, MOCKOSIbKY CHWXKAETCHA MeTannoem-
KOCTb 0BOpyaOBaHMS, caMa KOHCTPYKUUSA CTaHo-
BUTCA Bonee nerkon [6].

BesycnosHo, HepXxaBerLwas cTanb
(12X18H12T) aBngetca Haubonee noaxoAasiLLMM
MaTepuanom Mo CPaBHEHUIO C YINEPOANCTON CcTa-
MNbl0, HECMOTPA Ha TO, YTO B HEKOTOPLIX MNEHO0D-
pasoBaTtenax (Hanpumep, MO-1) Obinn o6Hapy-
XKEHbl He3HaduTenbHble o4varn kopposuun [7]. Co-
rnacHo [8] KOHTaKT HepXkaBellwen ctanu ¢ pac-
TBOpaMu neHoobpasoparenen npuBoanuT k obpa-
30BaHMIO 0Opo3a4 M BMATWH, PaCNOMOXKEHHbIX
BOOJSIb FPaHEN KpUCTannos.

Heckonbko apyrMm noaxoaoMm, KOTOPbIH
OyaeT npensaTcTBoBaTb AEWCTBUIO KOPPO3UM Ha
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MeTannMyeckme NoBepxHOCTM DakoB ANA xpaHe-
HUA neHoobpasoBaTenen, OyaeT UCMNONbL3OBaHUE
3aLUMTHBLIX aHTUKOPPO3UOHHLIX MOKPbLITUI. Tak, B
pabote [9] aBTOpbl NPEANOXMMM UCNONb30BaTb
MOKPLITUS,, HAHECEHHbIE 3MEKTPOAYroBON MeTarn-
nu3aumMen And 3awmtbl NOXAapHbLIX aBTOLMUCTEPH
OT KOppo3uu. PesynbTarbl KOPPO3UOHHLIX UCMbI-
TaHWM nokKasanu, YTo Macckl nnactuH cranm Ct3
n nnactuH Ct3 ¢ Zn-noKpbITUEM, OTNMYANUChL B
5-15 pas B 6% pacrtBopax neHoobpasoBaTens
MO-3AN, uto cBugetTenbcTByeT 06 ahhekTuBHO-
CTU NOKpbITUIA [9].

Mcnonb3oBaHue WHIIMOUTOPOB KOPPO3WM
Mo3BONSET TAKKE CYLIECTBEHHO CHU3UTb KOPPO-
3MOHHOE BO3JENCTBUE PaCcTBOPOB NeHOObOpa3oBa-
Tenen Ha Metannuyeckue b6aku. Tak, B pabote
[10] aBTOpPBLI NPEAnOXUNN UCNONL30OBATL PAL WUH-
rméupyroLmnx nobaBok (8-OKCUXMHONUH,
1,2,3-6eH30Tprason, CoeaumHeHWe rpynnbl aHTU-
nupeHoB, 2-mepkantobeHatnaszon, TMT-15) ana
pactBopoB neHoobpasosarena MNO-6TC-M. bbino
YyCTaHOBMEHO, 4TO cnaboe opraHudeckoe coeau-
HEeHMe Knacca aHTUMUPEHOB CYLLUECTBEHHO CHU-
»aeTt kopposuto ctanu CT3 B pacTtBope NeHoob-
pasoBaTtena npu koHueHtpauuu 0,5 r/n. Hanpu-
Mep, CKOPOCTb aHOAHOro pacteopeHuda ctanu Ct3
cHmxaetcs ¢ 0,087 r/m>y4 go 0,023 r/m>y ¢ go-
6agkoi 0,5 r/n aHTunupeHa. OQHAKO KOHKPETHYIO
XUMUYECKYIO DOPMYIY BELLECTBA U €70 Ha3BaHue
aBTOPbI HE MPUBENMN.

B paGote [11] 6bINO YyCTAHOBMEHO, uTO
Jake He3HAUUTENbHOE coaemkaHue bukapboHaTa
HaTpua NaHCO; (meHee 1%) npuBOAUT K 3amea-
MEHUID MMM MOSIHOMY MPEKPALLEHMIO KOPPO3nU
ctanu C13cn B 6% pacrtBope neHoobpasoBatens
MO-1. Mpu 3TOM BaXKHbIM TpebOOBAHUEM ABNSIETCA
COXpaHEHME BBLICOKMX OTHEeTyLlalyx Xapakrepu-
CTUK MeHooBpasoBaTens € WHIMBGUTOPOM KOPPO-
3un [12]. AHanoru4yHble pesynbTaTbl, NoKasbiBa-
IOLUME BbLICOKME MHIMOUpYIOLIME CBOWCTBA, OblnK
nonyyeHbl ana pactsopos 1% Na,CO; n NaHCO;
[2, 13].

B pabote [14] aBTOpbLI MCMONbL3OBaNU
0,5% PodamuH T (okTageuusnamuH CTeapuHo-
Bblil), 4aCTO NPUMEHAEMbIN B KAYECTBE UHIMOUTO-
pa Koppo3suu. Pe3ynbTatbl BbIAEPKKA Yrnepoau-
cton ctanu B 0,5% pacTeBope BblLEyKa3aHHOMo
COEAUHEHNa noKasanu ero BbICOKYK adpdpekTus-
HOCTb.

CyLuecTtByloT paboTbl, B KOTOPLIX MCNOSb-
3yl0T Ccmecb OukapboHaTta HaTpua M OKTaje-
umnamuHa [15]. ABTOpblI YCTaHOBUIW, YTO BblLLe-
yKkasaHHas cucTema B KOHTakTe co cranbio Ct3cn
npu cooTHOLWeHUK Boabl K 0,1 r/mMn pacTBopy WH-
rmbutopa (13:1 macc.) He npeTepneBana 3Hauu-
TENbHLIX U3BMEHEHUI B TeYeHue 12 mecaues.

3HauuTensHOE KonmMyectso paboT no-
CBSILLEHO WUCMNOMNb30BAHUIO MHIMOMTOPOB Ha Hase
aHTu(pusos. Takue neHoobpazoBaTrenu MOryT
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LUMPOKO MCMONb30BaTbCA MPU  OTPULATENbHBLIX
TeMnepartypax u 3akOHOMEpPHO, JobaBneHme aTu-
MNEHITIMKONEN CHUXKAET TEMMEPATYPbl 3amMep3aHns
pactBopoB. B pabote [16] ObIno NnpoBeAEHO UC-
cnenoBaHume neHoobpasosartena [MO-6TC-M ¢
JobaBKaMu  STUNEHrNMKONEBLIX  aHTUdPU30B
(OAO «MBxumnpom»). MNpu aTOM aBTOPbLI UCCRe-
J0OBanu He TONIbKO KOPPO3WOHHYIO CTOMKOCTb, HO
M CNOCOBHOCTL MHIMBUTOpPA COXpPaHATL CBONCTBA
pacTtBopa neHoobpasoBaTtens. Bbino ycraHosne-
HO, YTO MCNONb30BaHUE WHIMOUTOpPa KOPPO3UU
3HAYMTENBHO CTabMNM3NPYET CKOPOCTb UCTede-
HUA NO CPABHEHUIO C CUCTEMOW 0e3 MHrMbupyio-
wen aobaeku. [lobaeBneHne MHIIMBUTOpPaA HUKAK HE
MOBAUANO Ha CTABUNBHOCTL MEHbI MPU XPaAHEHUH,
YTO MOXET FrOBOPUTL O €0 NMPUMEHUMOCTU B EM-
KocTax u3 cranu CT3 B pactBopax neHoobpaso-
Batena NO-6TC-M.

B paGote [17] aBTOpbI npeanaranum Wc-
nonbL30BaTb aBTOMODOWUSIBHBIA ~ TOCON  TOCOMa
«Anaska Tocon —40» B KaueCTBe WHIMOMpYyIOLLEN
nobaeku. BeegeHue 1% (macc.) Tocona «Ansiska
Tocon —40» nNpMBOAMNO K MOBLILLEHWIO KOPPO3U-
OHHOW CTOWKOCTM yrnepogucton ctanu Ct3 [18].
OpHako, BnusHME NOZOOHOrO Kracca BeLlecTB
(Toconbl, aHTU(PU3bI) Ha IKOMOrUI0O U YernoBeka
fonee 3HaYUTENbHOE NO CPABHEHUIO C APYTUMU
6onee 9KONMOrMYHLIMU BELLIECTBAMMU.

B nocrnegHee Bpems BbICKa3bIBAKOT npeq-
noxxeHus 00 UCNONbL30BaAHMM  KOMMO3WULMIA NEHO-
obpasoBarenei. JTO HECKONbKO pacLUMpSeT aua-
nasoH NpuMeHeHus neHoobpasoaTenein. OgHaKo
JaHHbIE KOPPO3UOHHBIX UCCNEAOBAHWUI METAaNOB
B KOMMNO3uumsAx neHoobpasoBaTenei Ha cero-
OHAWHUA AeHb MpakTUYecKu OTCyTCTBYIOT [19].
Takne neHooOpasoBaTenu AOIMKHbI 0CNabnsiTb
JencTBue  Kkoppo3um npu  obecrnedeHun Bce
OCTarnbHbIX XapakTEPUCTHUK.

CyLLECTBYIOT TaKKe W 3anaTeHTOBAaHHbIE
KOMMO3ULMN WMHIMOUTOPOB, BXOASALIMX B COCTaB
neHoobpasoarenei. B HEKOTOPbIX OrHETYLIALLMX
COCTaBax MCMONb3yT CMeCb (B pPaBHbIX A0MSX)
HaTtpusi OeH30WHOKUCNOoro, Hartpua docdopHo-
KACMOro [ABYX3aMELUEHHOTO W HUTpUTa HaTpus
(0,9-1,1% cymmapHo) B cmecu ¢ Boaown [20].
CTOUT OTMETUTL, UTO AaHHbIE 00 3PHEKTUBHOCTH
Takoro WHrMobuTopa OTCYTCTBYIOT. AHanOrM4Hble
noaxoabl OblNM NpeanoXeHsl B [21], rae Mcnonb-
30Banu OeH30aT HaTPUS UM HATPUIR ABYXPOMO-
BOKUCIbIW, KOTOpPblE BBOAUNM B COCTaB NMacCUBM-
pytowen gobaeku B konuyectee 0,1-0,5%, co-

croawen wu3 antudpusa (10-15%), T1AB
(0,5-1,0%), conn opTOOCHOPHON KUCAOTHI
(1,0-15%), BOogbl (52,5-68,9%), MOYEBUHBI
(10-15%).

Ctout OTMeTUTb OOLIMI HEeaoCTaToK pa-
60T N0 MHIMBUPOBAHUIO KOPPO3MKM B pacTBOpax U
KOHUEHTpaTax neHoobpasoBaTenen — 910 Mx no-
WCKOBOW XapakTep W  OTCYTCTBUE  HAy4HO-
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0BOCHOBAHHbIX KPUTEPUEB ANS NOUCKA UHTMOUTO-
pa. [Anda noxapHOW TEXHWUKWN OYEHb BAXXHO UCMOSIb-
3o0Batb Haubonee 9SPPEKTUBHbIE WHIMBUTOPGI,
MO3TOMY BMOJSIHE BEPOATHO, YTO MEPCNEKTUBHLIE
pes3ynbTaThl ewe 0yayT nonydeHsl B GyayLiem.

CyLlecTByeT 3HauuMTenbHas Heobxoau-
MOCTb B pa3paboTke HopmaTuBHON 0a3sbl u Tpe-
O0oBaHWIA K COCTaBaM pPacTBOpPOB NeHoobpasoBa-
Tenen OTHOCUTESIbHO MOBLILLIEHUS KOPPO3UOHHON
CTONKOCTN 6akoB ANA NOXXAPHOW TEXHUKM U Kak
CNeACcTBUE MNOBLILEHUE CPOKOB XpaHeHusa pac-
TBOPOB. B T0 >x& Bpems CTOUT OTMETUTb, YTO NpPOo-
O6rnema, pacCMOTPEHHas B AAHHOW CTaTbe — 3TO
npobnema koMnnekcHas, Tpedywowaa paboThbl
cneuuManucToB M3 pasHbix obnacren, Hanpumep,
XUMUKU, INEKTPOXUMUW, MaTepuanoBefeHuss u
APYruX.
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C13 B pacrBopax neHoobpasosartensa MO-1 (1-6
00.%).

2. BonbWMHCTBO pPaboT MOCBALLEHO KOp-
po3un yrnepoaucton cranu (Hanpumep, Ct3) B

CnucokK nutepartypbl

1. Auwwmposa A. [1., NepmuHos B. I'. Mpo-
TUBOKOPPO3UOHHAA 3aluUTa BHYTPEHHEN MOBEPX-
HOCTU emKocTen // ToxapHasa 6e30nacHOCTb Npo-
6nembl n nepcnekTuebl. 2015. T. 2. Ne 1. C. 7-8.

2. NHrmbutopbl KOppo3MM B OrHeTyLla-
wux coctasax / FO. O. XaspowmHa [u gap.] // Ten-
AeHUMM pasBuTuA Haykm u obpasosaHuda. COop-
HUK Hay4HbIX TPyaoB. Kypck, 2016. Ne 20-4. C. 32.

3. Ubimban B. 1., Epmowmn A. T., Menb-
HukoB M. H. Kopposua yrnepoaucroin crtanu map-
kn CT3Cl1 B pacTBOpax OrHeTyLllalumx BewecTs //
FOHOCTb M 3HaHus — MapaHTua Ycnexa: cOOpHUK
Hay4HbIX TPyaoB 5-i MexayHapoaHOW MONOAEX-
HOW Hay4HOWM KOHbepeHuun. B 2-x Tomax. Kypck,
2018. C. 200-201.

4. ConocTaBuTenbHaa  XapakTepucTuka
HEKOTOPbIX (PUBUKO-XUMUYECKUX CBOWCTB MNEHO-
obpasoBaTenen aAnga TyweHus noxapos MNO-6LT,
MO-6TC-M, MNO-6P3 / H. O. Kyapsakosa [u ap.] //
AKTyanbHbl€ BOMPOCHI €CTECTBO3HAHUS: COOPHUK
Marepuanos [ Bcepoccuiickoi Hay4Ho-
NPakTUYECKON KOHepeHuMn ¢ MexayHapoaHbIM
yyactuem. WeaHoBo: PrBOY BO WMBaHoBCKas
noxkapHo-crnacarenoHaa akagemua [TIC MYC
Poccuu, 2018. C. 89-91.

5. Awmpoa A. 1. K Bonpocy 06 ucnbita-
HuM nNpo6 neHoobpasosarena // MNoxapHaa 6es-

46

pactBopax neHoobpasosarenei. MosTomy Heob-
XOAUMO MPOBECTU KOPPO3MOHHOE WCCIEeAOBaHUE
ps4a HepkaBewLMx cTanei B pacTBopax MeHo-
obpasoBartenei. B kadectBe Takux OBOBLEKTOB
MOXXHO WCMONb30BaTb CTanu, KOTOPbIE LUMPOKO
NPUMEHAIOTCA B XUMWYECKOM MAaLUMHOCTPOEHUM,
Hanpumep, ctanm 08X18H10T, 10X18H10T.

3. HecMOTps Ha xopolwne nepcnekTussbl
UCMNOMb30BaAHUA HEPXKABEIOLMX CTanen Ans KOH-
CTpyupoBaHua OakoB XpaHeHusi neHoobpa3oBa-
Tenen HeobxoAUMO MPOAaHanM3upoBaTb IKOHOMMU-
YECKYIO L|enecoobpasHoCTb UX UCMONb30oBaHuAa. B
YACTHOCTM, XUMMWYECKAA CTOWKOCTb HE JO0IDKHA
ObITb OnNpeaensarwmM pakTopom, a onpeaensio-
Len 3HA4YeHMe TaKke MMEET CTOMMOCTb CTanw.
Hecmotpa Ha 10, yTo CT3Cn SBNAETCA CambiM
NOAXOAALLMM BAPUAHTOM C 9KOHOMUYECKON TOUKM
3pEeHUs, ee UCNomnb3oBaHne 6e3 NPUMEHEHNs UH-
rMOUTOPOB ABMSETCH KPaNHe HEXXenaTesnbHbIM.

4. BOnbWKHCTBO PaboT NOCBSILLUEHO WC-
NOMb30BAHUIO METAaNNMYECKUX MaTepuanoB Ans
XpaHeHuss neHoobpasoBaTenen, OAHAaKO, Hedo-
CTaTO4HO 0ONbLIOE BHUMAHME yAenseTcs Mnonu-
MEpPHbIM MaTepuanam, KOTopble MOTYT UCMONb30-
BaTbCA ANA (PYTEPOBKM METANNUYECKUX MaTEpPu-
anoB, U WUMEKT 3Ha4YUTENLHO Oornee BLICOKYIO
KOPPO3UOHHYI) CTOMKOCTb.

OnacHocCTb: npobnemMbl M nepcnektuebl. 2016.
T.1.Ne1.C. 7-9.

6. KOMNO3WUTHbIAN KOHTENHEP ANA UHTMBK-
Topa koppo3suun / FO. O. XaspowmHa [u ap.] // Ho-
Bbl€ peLueHus B 06nacTu ynpodHSIOWMX TEXHOMO-
TMWA: B3rNgS4 MOMOAbIX CNeuuanucToB COOPHUK
Hay4yHbIX CTaTen MaTtepuanbl MeXayHapoaHOW
Hay4YHO-NpaKkTU4ecKkon KoHpepeHuun. Kypck: KOoro-
3anagHblil rocyaapcTBeHHbIN yHuBepcuteT, 2016.
C. 331-333.

7. Koppo3noHHasi akTUBHOCTb nNeHoobpa-
soeatena MO-1 / H. . Epemun [u ap.] / Mono-
Aexb U Hayka: war kK ycnexy (Kypck, 23-24 mapta
2017 r.). Kypck, 2017. C. 127-129.

8. KasytuHE. T., Pea O. B., Anb-
rH B. B. 3kcnepuMmeHTanbHaa ouUeHka noBpe-
KOAAEMOCTN 9NIEMEHTOB pe3epByapoB MOXapHbIX
aBTOLMCTEPH B >KMAKMX KOPPO3UOHHLIX cpeaax //
AKTyanbHble BOMPOCHLI MalunMHoBeaeHus. 2016.
T.5.C. 250-257.

9. MaxaHbko B. ., Enuceesa C. lO., Ky-
nakosckuii B. J1. AHTMKOPPO3MOHHAA 3aluMTa em-
KOCTel noxkapHoin astouuctepHbl // BecTtHuk Ko-
MaHAHO-UHXEHEPHOro uHcTutyta MYC Pecny6-
nukmn Benapycb. 2005. T. 1. C. 19-24.

10.Bonbwakosa M. B., EpmowH A. T,
MenbHukoB N. H. Koppo3noHHaa akTUBHOCTb CO-
nen Hatpusa MO-1 // byaywee Hayku. 2017. T. 3.
C. 311-312.



CoepemMeHHbIe npobnemMbl epaxdaHcKoll 3awumsl

1(34) /2020, ISSN 2658-6223

11.MHrMBuTOp KOPPO3UM B MNEHOOBpPa3o-
Batene MO-1 / C.H. LLep6akosa [u ap.] / Mono-
JeXb U Hayka: Lar K ycrnexy: COOPHUK HayYHbIX
ctarten. Kypck, 2017. C. 140-141.

12.Bbonbwakosa M. B., EpmowH A. T,
MenbHukoB . H. BnusiHue uHrnburopa kopposuu
Ha OrHeTyLlaLlylo CnocobHOCTL NeHoobpasoBarte-
na MNo-1 // byaywee Hayku. 2017. T. 3. C. 311-
312.

13.Ky3Heuos FO. 1. OpraHnyeckue WHru-
OuTopbl atMocdepHol kopposun // BecTHuk TIY.
2014.T.18, Ne 5. C. 2126-2132.

14.OkTageunnammuH Kak WMHIMOUTOpP KOp-
po3uu B OTHeTyLIaLLmMX cocraBax /
0. O. XaBpowmHa [u gap.] // TeHaeHuun pasBuTus
Hayku u obpasoBanus. 2016. Ne 20-4. C. 32-33.

15.KoHTeliHep Ana NOoXapHoro aBTOMO-
Ouna ¢ uHrmbutopom kopposum / M. A. CMbICNOB
[v ap.] // OHOCTL M 3HaHuA - MapaHTua Ycnexa —
2018: cBopHUK HaydHbIX TPyaoB 5-n MexayHa-
pPOAHON MOMNOAEXHOW HayvyHOW KOHdepeHuuu. B
2-x Ttomax (Kypck, 20-21 ceHntabpss 2018 r.).
Kypck, 2018. C. 163—-164.

16.06 M3MEHEeHUM XapakTepUCTUK NEHOo-
oGpasoBaTtena npu Ao0aBneHMM B HEro WUHrnbu-
Topa koppo3uu / A. [l. CemeHoB [un ap.] // TexHo-
normm  TexHocdepHon  BGesonacHoctu. 2016.
Ne 3(67). C. 117-121.

17.HesepoB A. C., MenbHukos U. H.,
Myktapos O. [I. JlukBugaums noxapa OrHeTywla-
wumM coctaBoM ¢ aHtudppusom // KOpuagmyeckasa
Hayka u npakTuka: Tpagauuum u HoBauMmn: COOPHUK
craten MexayHapoaHOW Hay4HO-NPaKTUYECKOWM
KOH(epeHuyun. M., 2016. C. 112-113.

18.AHTUPPU3bI B OFHETYLLALLMX COCTaBax
/ 0. C. benoyc // TeHaeHUUn pasBUTUS HaYKU U
obpasoBaHusa: COOPHUK HaydHbIX TpydoB. M.,
2016. C. 5.

19.MpuMeHeHne pasnuyHbIX MNeHoobpa-
3oBaTenen Ang TYLWEHUSA NOXapOB FOPOYNX Xua-
kocten / C. C. Boesoga [u ap.] // NoxapoB3pbIBO-
onacHocTb. 2010. T. Ne 21. C. 70-72.

20.MaTeHT 2691724 Poccuiickaa depe-
pauua MIMK A62D 1/02. NMeHoobpasoBaTenb Ansi
TYLIEHUA NOXKApPOB B apKTU4eCKux ycrnosuax / Hu-
konaes O. A., 3annawes W. J1., CuumnHckaa 0. I'.,
JlykaHuu P. B.; ony6bn. 17.06.2019, bion. Ne 17.

21.MateHt 2223804 Poccuiickaa depe-
pauma MIMK A62D 1/00, 1/02, A 62 C 13/20,
13/66, 31/00. OrHeTyLwaLUmMii cocTaB BOAHbLIA MHO-
rouenesoro HasHadeHus / KoxuHos C. M., Lly-
ToB K. ., bBybHoB M.T.; onybn. 20.02.2004,
Bion. Ne 10.

References

1. Ashirova A. D., PerminovV.P. Pro-
tivokorrozionnaja zashhita vnutrennej poverhnosti
emkostej [Corrosion protection of the inner sur-
face of containers]. Pozharnaja bezopasnost’

47

problemy i
pp. 7-8.

2. Ingibitory korrozii v ognetushashhih
sostavah [Corrosion inhibitors in fire extinguishing
compositions] / Yu. O. Khavroshina [and etc.]//
Tendencii razvitijia nauki i obrazovanija. Sbornik
nauchnyh trudov, 2016, pp. 32.

3. Cymbal V. P., Ermoshin A. G., Melni-
kov I. N. Korrozija uglerodistoj stali marki St3SP v
rastvorah ognetushashhih veshhestv [Corrosion of
carbon steel grade St3SP in solutions of extin-
guishing agents]. Junost' i Znanija - Garantija
Uspeha. Sbornik  nauchnyh  frudov 5+
Mezhdunarodnoj molodezhnoj nauchnoj
konferencii. V 2-h tomah. Kursk. 2018, pp. 200-
201.

perspektivy, 2015,

4. Kudrjakova N. O., Predein A. N,
Senchenko D. K., Mosjundz A. V., Grishina E. P.
Sopostavitel'naja harakteristika nekotoryh fiziko-
himicheskih  svojstv  penoobrazovatelej dlja
tushenija pozharov PO-6CT, PO-6TS-M, PO-6RZ
[Comparative characteristics of some physico-
chemical properties of foaming agents for extin-
guishing fires PO-6TsT, PO-6TS-M, PO-6RZ]. /lI
Vserossijskaja nauchno-prakticheskaja konfer-
encija s mezhdunarodnym uchastiem «Aktual’nye
voprosy estestvoznanija». Ivanovo, 2018, pp. 89—
91.

5. Ashirova A. D. K voprosu ob ispytanii
prob penoobrazovatelja. Pozharnaja bezopas-
nost': problemy i perspektivy, 2016, vol. 1, issue 1,
pp. 7-9.

6. Havroshina Ju. O., Mel'nikov I. N.,
Popova Je. A., Pichhidze S. Ja. Kompozitnyj
kontejner dlja ingibitora korrozi. Novye reshenija v
oblasti uprochnjajushhih tehnologij: vzgljad mo-
lodyh specialistov sbornik nauchnyh statej materi-
aly mezhdunarodnoj nauchno-prakticheskoj kon-
ferencii. Jugo-Zapadnyj gosudarstvennyj universi-
tet, 2016, pp. 331-333.

7. Eremin N. I., Ermoshin A. G., Mel'nikov
I. N., Pichhide S. Ja. Korrozionnaja aktivnost' pe-
noobrazovatelja PO-1. Molodezh' i nauka: shag k
uspehu (Kursk, 23-24 marta 2017 g.), 2017,
pp. 127-129.

8. Kazutin E. G., Reva O. V., Algin V. B.
Jeksperimental'naja ocenka povrezhdaemosti
jelementov rezervuarov pozharnyh avtocistern v
zhidkih korrozionnyh sredah. Aktual'nye voprosy
mashinovedenija, 2016, vol. 5, pp. 250-257.

9. Mahan'ko V. I., Eliseeva S. Ju., Ku-
lakovskij B. L. Antikorrozionnaja zashhita em-
kostej pozharnoj avtocisterny. Vestnik Komandno-
inzhenernogo instituta MChS Respubliki Belarus',
2005, vol. 1, pp. 19-24.

10.Bol'shakova M. V., Ermoshin A. G,
Mel'nikov I. N. Korrozionnaja aktivnost' solej natri-
ja PO-1. Budushhee nauki, 2017, vol. 3, pp. 311-
312.



CoepemMeHHbIe npobnemMbl epaxdaHcKoll 3awumsl

1(34) /2020, ISSN 2658-6223

11.8Shherbakova S. N., Ermoshin A. G,,
Mel'nikov I. N., Zaharchenko M. Ju., Pichhidze S.
Ja. Ingibitor korrozii v penoobrazovatele PO-1.
Molodezh' i nauka: shag k uspehu, 2017, pp. 140—-
141.

12.Bol'shakova M. V., Ermoshin A. G,
Mel'nikov 1. N. Vlijanie ingibitora korrozii na
ognetushashhuju sposobnost' penoobrazovatelja
PO-1. Budushhee nauki, 2017, vol. 3, pp. 311-
312.

13.Kuznecov Ju. |. Organicheskie ingibito-
ry atmosfernoj korrozii. Vestnik TGU, 2014,
vol. 18, issue 5, pp. 2126-2132.

14.Havroshina Ju. O., Zaharchenko M.
Ju., Melnikov [I. N., Pichhidze S. Ja,,
Kajrgaliev D. V. Oktadecilamin kak ingibitor kor-
rozii v ognetushashhih sostavah. Tendencii
razvitija nauki i obrazovanija, 2016, pp. 32-33.

15.8myslov M. A., Ermoshin A. G,
Mel'nikov I. N., Pichhidze S. Ja. Kontejner dlja
pozharnogo avtomobilja s ingibitorom Kkorrozii.
Junost' i Znanija - Garantja Uspeha - 2018
Sbornik nauchnyh trudov 5-j Mezhdunarodnoj mo-
lodezhnoj nauchnoj konferencii. V 2-h tomah
(Kursk, 20-21 sentjabrja 2018 g.), 2018, pp. 163—
164.

16.Semenov A. D., Kolbashov M. A., Har-
lamov R. |., Vedjaskin Ju. A. Ob izmenenii harak-
teristik penoobrazovatelja pri dobavlenii v nego

lNpedeuH AnekcaHOp Hukonaesuy

ingibitora korrozii. Tehnologii tehnosfernoj be-
zopasnosti, 2016, vol. 3(67), pp. 117-121.

17.Neverov A. S., Melnikov 1. N,
Muktarov O. D. Likcidacija pozhara ognetushash-
him sostavom s antifrizom. Juridicheskaja nauka i
praktika: tradicii i novacii Sbornik statej Mezhdu-
narodnoj  nauchno-prakticheskoj  konferencii,
2016, pp. 112-113.

18.Belous D. S., Mel'nikov |. N., Pichhidze
S. Ja., Kajrgaliev D. V., Ermoshin A. G. Antifrizy v
ognetushashhih sostavah. Tendencii razvitija
nauki i obrazovanija. Sbornik nauchnyh ftrudov,
2016, pp. 5.

19.Voevoda S. S., Molchanov V. P,
Bastrikov D. L., Krutov M. A. Primenenie razlich-
nyh penoobrazovatelej dlja tushenija pozharov
gorjuchih  zhidkostej. Pozharovzryvoopasnost’,
2010, vol. 21, pp. 70-72.

20.Nikolaev O. A., Zajnashev |. L., Sicin-
skaja, Ju. G., Lukanin R. V. Penoobrazovate!' dlja
tushenija pozharov v arkticheskih uslovijah, Pa-
tent 2691724 Rossiyskaya Federatsiya IPC A62D
1/02, opubl. 17.06.2019, Byul. No. 17.

21.Kozhinov S. M., Shutov K. F., Bub-
nov M. G. Ognetushashhij sostav vodnyj mnog-
ocelevogo naznachenija, Patent 2223804 Ros-
siyskaya Federatsiya IPC A62D 1/00, 1/02, A 62
C 13/20, 13/66, 31/00, opubl. 20.02.2004, Byul.
No.10.

YnpaeneHue ®egepanbHoit cnybbl BOMCK HaUMOHANbHOW reapann Poccunckon deaepaumm no Knuposckon

obnactu,
Poccuinckas deaepauus, r. Kupos

Ha4YanbHUK MHCMEKUUK (noxkapHoi 6e3onacHOCTH) oTaena matepuanbHoro obecneyeHus.
PIre0Y BO MBaHoBckasa noxapHo-cnacatensHasa akagemusa INMC MYC Poccun,

Poccuinckas deaepauus, r. MBaHoBO
acnupaHT

E-mail: alexpredein-92@mail.ru
Predein Aleksandr Nikolayevich

Office of the Federal Service of the National Guard of the Russian Federation

in the Kirov region
Russian Federation, Kirov

head of Inspection (Fire Safety), Material Support Department
Federal State Educational Institution of Higher Education «lvanovo Fire and Rescue Academy of the State
Fire Service of the Ministry of the Russian Federation for Civil Defense, Emergencies and Elimination of

Consequences of Natural Disastersy,
Russian Federation, lvanovo
graduate student

E-mail: alexpredein-92@mail.ru

48






CoepemMeHHbIe npobnemMbl epaxdaHcKoll 3awumsl

1(34) /2020, ISSN 2658-6223

Key words: fire hazards, reasonable fire protection, fire compartments, criteria of choice, safety of

people.

B nocnegHue gBaguatb-Tpuguatb feT B
Poccun BegetTca akTUBHOE BO3BEAEHUE TOProOBbIX
LEHTPOB, Kak ODOBLEKTOB HOBOIO CTPOMTENLCTBA,
Tak U B pesynbrate npucnocotneHnsa MMeIoLLIMXCA
34aHU MHOTO Ha3Ha4YeHna AN Uuenen ToOprosnu.

Takme 00BLEKTBI MMEKOT CBOU OCODEHHO-
cTu. B ux uucne:

- MHOTO(OYHKUMOHANbHOCTbL: Hanuyue B
OAHOM 3JaHWM MOMELLEHUN Pa3fUYHbIX KIaccos
PYHKUMOHANLHON NOXXAPHOW ONacHOCTY,

- DONbLUOE KONMYECTBO apeHaaTopoB MNo-
MELLEHWH;

- OTCYTCTBUE B psage criydaeB oOLien and
BCEro 3JaHusi CUCTEMbI MPOTUBOMOXKAPHON 3aLLm-
Tbl, paboTa KOTOPOW OTBEYaET €4UHOMY anropuT-
MY DYHKLMOHWUPOBAHUS;

- KaKk npaBuiio, UMEET MEeCTO MaccoBOe
CKOMMEHUEe NOCETUTENEN TOProBbIX LEHTPOB pas-
HOPOAHLIX MO CBOEMY COCTaBy, BO3pacTy, hu3u-
YECKOMY COCTOSHUIO;

- CNoOXHble 0OBEMHO-NNAHUPOBOYHLIE
pelleHns nyTen 3BaKkyauuu, CHWKalWue BO3-
MOXHOCTM MOCETUTENEN W nepcoHana ans oObicT-
pon opueHTauMmM M dBaKyauuum M3 3gaHuin Topro-
BbIX LLEHTPOB;

- OTCYTCTBME [AOCTOBEPHBLIX AAaHHBLIX MO
HaZEeXXHOCTU BbIMNOMHEHMA 3agady  OTAESNbHbIMM
cucTeMamu NPOTUBOMOXKAPHOW 3aLLMTI;

- B psge cnydaes, HeAOMOHUMAHWE CO
CTOPOHbI COBCTBEHHUKOB U apeHaaTopoB adhpek-
TUBHOCTU NPOIUNAKTUYECKUX MEpPONPUATUIR, OC-
HOBAHHbIX HA MCNOJIE30BAHUW PACYETHBIX AAHHbIX
AN nNporHo3a Haubonee onacHbIX NOXapoB, 00y-
YEHMS HA UX OCHOBE COTPYAHWUKOB, OXpaHbl TOp-
rOBbIX LLlEHTPOB HEOOXOAMMbLIM AENCTBUAM B CIy-
yae noxapa.

Moxkapbl B TOProBbIX LEHTPaxX, MMEBLUUE
MECTO B NOCNEAHME TOAbl, CBUAETENbLCTBYIOT, UTO
yKa3aHHble Bbile O0COOEHHOCTM obecneyeHuns
noXkapHou 6e30MacHOCTU XapakTEPHbl ANs  PoCc-
CUMCKUX TOProBO-pa3BriekaTenbHbIX LeHTpax (aa-
nee — TPLl), ocoBGeHHO B cnyyae npucnocobne-
HMS  CYWECTBYIOLUMX 34aHWMA Noj  TOProBo-
pasBnekatenbsHble Lenu.

OTCcyTCTBUE HOpPMATUBHbLIX TpeboBaHun
no noxapHon 6e30nacHOCTU, B MOMHOW Mepe OT-
paxaroLwmx COBPEMEHHbIE TEHAEHUMUN CTPOUTENb-
CTBa, OCOOEHHOCTU O0OBLEMHO-NNAHMPOBOYHLIX U
KOHCTPYKTUBHbIX PELUeHU 34aHUKn NPUBOAMUT K
HeobxoaMMoCcTU paspaboTku cneunanbHbIX Tex-
HUYECKMX YCITOBUI HA MPOEKTUPOBAHUE MPOTUBO-
noxxapHon 3sawutbl (ganee — CTY) ana 3Haudu-
TENbHOIO YMcra TOProBO-pa3sBriekaTenbHbIX KOM-
MMAEeKCOB, yYUTbIBAKOLUE UX cneumduyeckme oco-
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OEHHOCTM C  Y4ETOM MHOrO(OYHKLMOHANBHOIO
Ha3HaueHus .

OTCYTCTBME  BCEOXBATLIBAOLLMX  HOPM
NPOEKTMPOBAaHUA, HanmuMuue Ha OonbLUMHCTBE
OOBEKTOB OTCTYNNEeHun oT TpeboBaHuit HOpma-
TUBHBIX JOKYMEHTOB A0OPOBOMBHOrO NPUMEHEHNS
NOATBEPXKAAET aKTyanbHOCTb MPUHLMNUANBHBIX
BOMPOCOB, TPEOYIOLLMX 0BCYXKAEHUS U OTPAXKEHUS
B HOPMAaTUBHbIX AOKYMEHTax MO MOXXapHon Oe3-
ONacHOCTH.

TpeboBaHua, coagepxawmecs B CTY, no-
Ccrne MUx COrnacoBaHUs CTAHOBATCA 00A3aTenbHbI-
MW A9 UCMOSTHEHWUS HA KOHKPETHOM ODbekTe 3a-
WuThl, ¢ y4eTom Toro, 4to B CTY npeacraeneHa
eaunHaa cuctema obecneyeHust noxapHon 6es-
onacHocTu obbekTa 3awmTtbl. C APYro CTOPOHbI
aHanu3 cogepxawmxca B CTY TpeboBaHui agaet
anpoOMPOBaHHLIN Ha MPaKkTMKE Matepuan and
COBEPLUEHCTBOBAHUS AEWCTBYIOLUMX HOpPMAaTUB-
HbIX JOKYMEHTOB.

Llenbto HacToALen cTaTbu ABNsieTca 06-
Cy)KgeHue HaspeBlumx npobnem obecnevyeHus
NoXKapHON 6e30nacHoCTH TOproeo-
pasBnekaTenbHbIX LEHTPOB, HA OCHOBE aHanu3a
npaktuku paspabotkm CTY, anda nocneaywoLiero
BKITIOYEHUS anpoOMpPOBaHHLIX PELUEHWIA B HOpMAa-
TUBHbIE JOKYMEHTbI MO MOXapHOW GEe30NacHOCTH.
Mpn 9TOM AOIDKHBI YYWUTLIBATLCA, B TOM YUCHE,
3KOHOMUYECKME acnekTbl peLeHns npodnembl
NoXapHON 6e30nacHoOCTu TOProBo-
pasBrekaTenbHbIX LEHTPOB.

1. HekoTopble cTaTUCTUYECKUE [OaH-

Hble no noxapam B TOProBo-
pasBriekaTesnibHbIX LIEHTPax U aHarnus3 ux no-
cneacTBumn

AHanu3s no>xxapos B TOpProBo-

pasBnekaTesibHbIX LEeHTPax NoKasbiBaeT, YTo Npu
OTHOCUTENBHO HEDOMbLLLIOM KONMMYECTBE NOXKaphbl B
Takux 34aHMAX MOTYT MPUBECTM K TSDKKMM MNO-
CNeacTBUSAM, MMEKOLWMM OFPOMHbIA  0BOLLECTBEH-
HbI pe3oHaHc. Huxe npuBeaeHbl AaHHbIE NO ps-
Ay KpynHbix noxapos B TPLL Poccun 3a nocnea-
Hue rogbl (puc. 1).

1':l:'en,epanbeu7| 3akoH Poccuiickon degepaunn
oT 22 wonga 2008 r. Ne 123-d3 «TexHU4eckui
pernameHt o TpeboBaHuAX MoxxapHow 6Gesonac-
HOCTU» npuHAT FocypapctBeHHoW Odymoin depe-
panbHoro CobpaHua Poccuiickon deagepaumm
4 miona 2008 r. ogobpen Cosetom Pepepauun
depepansHoro CobGpaHusa Poccuiickon depepa-
uun 11 mona 2008 r. (B peaakuun degepansHOro
3akoHa ot 29 uona 2017 r.).
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- YCTPOWCTBO «OCTPOBKOBOWM» TOProBfM B
xonnax, ranepeax TPL,;

- JeneHWUe 30aHUi Ha MOXKapHbIE OTCEKM,
BKITIOYAIOLIME NacCa)iu, aTpUyMmel;

- YCTPOWCTBO [JETCKMX WIPOBbIX 30H,
nnowaaok (QN3) 8 TPU,

- YCTPOMCTBO 30H BbICOKOCTAMMAXHOIO
XpaHeHUsi TOBapOB B TOPrOBbIX 3arax Mara3nHoB;

- npoekTupoBaHue aHtTpeconein B TPL, u

ap.

3. DKOHOMMYECKMI noaxon K BbIOOpY
pauMoHanbHbIX BapUaHTOB CUCTEM MPOTUBO-
NOXapHOM 3aWKnTbI TOproBo-
pasBrneKaTesibHbIX LeHTPOB

B HacTosilee BpeMs BO3pacTaeT 3Haye-
Hue BbIOOpa 3SKOHOMUYECKM OBOCHOBAHHOIO Ba-
puaHTa npotuBonoXxapHou 3awmutel TPL. [Mpu
3TOM AOMMKEH BbLIMNOMHATECA KPUTEPUI NOXaPHOW
06e30nacHOCTU AN N0gen B 34aHUSX U COOPYXKe-
HUSAX;

0<0, M

roe (J— pacuyeTHasi BeNIMYUHA UHAMBUAYATNbHOTO

no>apHoro pucka, ., — HOPMaTUBHOE 3HAYEHUE

WHAMBUAYATNbHOTO MOXXapHOro pucka,
—6 —1

Q,=10"200 .
MpoekTupyemass cuctemMa  NpOTMBOMO-

»apHon 3awmtbl TPL, gomkHa ObITb SKOHOMMUYE-
Cku 00ocHOBaHa.

Mpu atom () 3aBUCMT OT HanUuus W

HaAEXHOCTU OTAENbHbLIX MPOTUMBOMOXKAPHLIX Me-
ponpusATuii Ha oBLEeKTe TOProBnu, onpeaense-
MbIX, B 06LLEM criydae, 3aTpaTaMu Ha OTAErNbHbIE

NpoTUBONOXapHble  MeponpusTua 3.,  rae

1
i=12..N, N- uucno npoTUBOMOXapPHLIX Me-

PONPUSATUIA, YYMTBIBAEMBbIX NpU OOOCHOBAHWM
3KOHOMWYECKM LienecoobpasHoro BapuaHta cu-
CTEMbl NPOTMBONOXapPHOW 3awuTbl (ganee -—
CI3). T.e. 3KOHOMUYECKM OBOCHOBAHHbLIN Bapu-
aHT NPOTUBONOXKAPHOW 3almMThl AOIDKEH obecne-
YMBaTb MUHUMAIbHLIE 3aTPaTbl HA CUCTEMY MPO-
TUBOMOXXAPHON 3aLuUThl 0O beKTa:

N
3 = Z 3, — min, )

rae 3 n 3, —3atpatbl Ha ClM3 B pybnsix B Lienom

W Ha OTAErNbHbIE MEPONPUSATUS COOTBETCTBEHHO.
CTOMMOCTHbIE 3aTpaTbl ONpPeaenstoTcs no
LeHHMKaM paboT B pamMKax BapuaHTHOTO MPOEK-

TUpOBaHMA, a BeENUYUHDI Q — NO pacYeTHbIM
OueHKkaM, NoNny4YeHHbIM B COOTBETCTBUU C MeTo-
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OWKOM onpedeneHus pacqeTHbIX BENMYMH MOXKap-
HOrO pUCKa B 34aHUSIX, COOPYXXEHUSIX U MOXKAPHbIX
OTCEeKax pasfUYHbIX KraccoB QYHKLUOHANbLHOW
NO>XXapHOI OMacHOCTMU.

Llenesasa ¢yHKkuna (2) ydutbiBaeT np4-
Mble 3aTpaTtbl Ha ycTpoucTBo CIM3 n MOXeT nerko
ObITb 0000LIeHA Npy y4eTe TeKywmx (dKcnnyarta-
LIMOHHbIX) 3aTpar.

OKOHOMUYECKM OOOCHOBAHHBIN BapuaHT

*
NPOTUBOMOXAPHOW 3aLyuTbl COOTBETCTBYET 3, ,
obecneunBalOWMin MMHUManNbHOE (NPUeMneMoe)

3Hauenne 3 npu orpaHuderduun (1) [1,2]. To ecTs,
Kputepmem BbIGOpa pauUMOHAaNbHOrO BapuaHTa
Cl3 asnsetca BenuyuMHa 3atpaTt Ha NPOTUBONO-
XapHyto 3awmTy obwekra (3) npu obasarensHOM
BbIMNOMTHEHUU OrPaHUYEHUsI MO 4YacToTe BO3Aen-
CTBUS Ha NIOAEN KPUTUYECKUX 3HAYEHUIA ONacHbIX
dakTopOoB Noxapa.

3necb HeobxoaAMMO caenaTb 3amedaHue
00 umerowemMcsa B NocrnegHee BpeMs pacLUUpEH-
HOM TONKOBAHUWM 3HAYEHUS KpuTepus (orpaHude-
HWS) WHAMBMAYaNbHOTO noXapHoro pucka (J:

METOoAMKA pacyeTa BENUUUHBI MOXAPHOro pucka
YYUTBLIBAET CTPOr0 OMNpeAeneHHble, OCHOBHbIE
3NeMeHTbl 00 bEMHO-MMAHUPOBOYHbBIX U KOHCTPYK-
TUBHbIX peLleHuni 30aHun, NHXXEHEPHO-
TEXHUYECKUX MEPONPUATUA, HANMMYMe CUCTEM
NPOTUBOMNOXKAPHOW 3aLLMTbl 3aaHusa (HO He abco-
NIOTHO BCeX!).

Mo3TOMY MpY MNOMNOXUTENBHLIX PE3YyNbTa-
Tax pacvYeToOB MOXAPHOIO PUCKA HE KOPPEKTHO
yTBEpXaaTth, Yto anemeHThl Cl13, He Boweawue
B pacyeT pucka, ABnATCA U3ObITOUHbIMU ANs
CUCTEMbI MNOXAPHOW 6e30MacCHOCTU KOHKPETHbIX
34aHWUIR, W OHW MOTYT HE NMpeaycMaTpuBaTbCsa Ha
obbekTe.

Hanpumep, ¢ NOMOLIBIO pacyeToB pucka
no ykasaHHoOW MeToauke Henb3si 060CHOBbIBATb
OTCYTCTBME BHYTPEHHEr0 NPOTUBOMOXAPHOIO BO-
JONpoBOAAa, YMEHbLUEHME  MPOTMBOMOXAPHbIX
PaCCTOSAHUM OTHOCUTENbHO HOPMAaTUBHLIX Tpebo-
BaHMW. [Ona oBocHOBaHWS MOAOOHbLIX CrydaeB
cneayetr MCMomnb30BaTb WHbIE PACYETHbIE METO-
aVKN,

4. AHanu3 HeKOTOpPbIX MNPOGIEeMHbIX
BOMPOCOB NMOXapHOM 6e3onacHOCTU AnA 34a-
Hui TPU

4.1. Ampuymbl U naccaxxu e TPL|

3aaHua ¢ atpuymamu, naccaxamm obna-
Oal0T MOBbILIEHHOW NOXapHOW OMNaCHOCTLIO 3a
CYET YCUIIEHHOrO NPUTOKa BO34yXa B KOHBEKTUB-
HYIO KOMOHKY, pacnpoCTPaHAILLYIOCS Hag 04arom
no)kapa, u yBenu4yeHus pacxogoB AbiMa B none-
PEYHOM CEYEHUWN KONMOHKU C POCTOM BBICOTbI Ce-
yeHua Hag o4darom noxapa. OCobeHHO 3TOT npo-
LecC ycunmBaeTca B MecTax ormbaHusi cTpyen
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NPOAYKTOB TOPEHUS CTPOUTENbHBLIX KOHCTPYKLWUIA
ranepen, OanKkoOHOB 3TaXen, pPacrnonoXeEHHbIX
BbllLIEe YPOBHS ovara noxapa [3, 4].

Heobxoaumo «nepexeaTtbiBaTb» MNPOAYK-
Tbl FOPEHMA OO BbIXOAA CTPYW AbiMa B aTpuyMm C
MOMOLLbIO KNanaHoB AbIMOYAANEHUs1, YCTaHaBMM-
BaeMbIX Ha KaXKgoM aTaxe (ranepeu atpuyma).

K HacTosileMy BpEMEHM CRoXuUnacb
Knaccuyeckas CTpykTypa NpOTMBOMNOXApPHOW 3a-
LWMTbI 34aHUIA C aTPUyMaMU:

- OTAEneHWe npocTpaHcTBa arpuyma oT
ranepen unu OT NPUMLIKAIOLWUX K ranepeaM no-
MELLIEHWIA NPOTUBONOXAPHLIMK Nperpagamu. Tun
U YCTPOWCTBO MPOTUBOMOXKAPHLIX Mperpag ycra-
HaBnUBaeTCA B 3aBUCUMOCTM OT BLICOTbI aTpu-
yMa, BbICOTbI PACMONOXEHUs ranepeu aTpuyma,
NOXaPHO-TEXHUYECKMX XaPaKTEPUCTUK MNOXKaPHOW
Harpysku, cneuynduku noOMeLeHUn, KonmyecTBa
noagen B NOMELLEHUAX aTpUyma;

- YCTPOWCTBO MNPOTUBOALIMHOW BEHTUNSA-
LUK C KaXgoro ypoBHs atpuymMa. BkrioyeHue npo-
TUBOALIMHOW BEHTUNSALUMM, HA4YMHAS C YPOBHA
oyara noxapa, AOJDKHO OblITb aBTOMaTUYECKUM.
MPUHATO cyuTaTb, YTO ANA NOBbIWEHUA 3 dek-
TUBHOCTM NPOTMBOALIMHOW BEHTUNALMUM HEOBXO-
AWMO YCTaHaBNMBATb  3KPaHbl BOKPYr U HUXKE
npoemMa B MEPEKPbITUAX Ha aTaxax atpuyma [3] .
BbicoTa 9KpaHOB yCTaHaBNMBAETCH PaCYETOM C
YY4ETOM PacxoaoB AbiMa Yepe3 BEHTUNATOPSI.

3ameyaHue. B [4] nokaszaHO, YTO MHTEH-
CUBHOCTb 3aAbIMIIEHWS B 34aHUM C MPOEMOM B
NepeKkpbITUM BO3pacTaeT C YMEHbLUEHUEM MJIO0-
wagn npoema, a TaKke npu pacnpocTpaHeHuu
AbIMa 4yepe3s OTKPbITble NEeCTHWUbI, 9CKanaTopsl,
TpasonaTopbl. [103TOMy, HanNpuMep, Hanuyue B
34aHUM NPOEMOB, HEDONbLUMX MO Nnowaau ¢ oT-
KPbITBIMW JNIECTHULAMU MOXET OKa3aTbCA CUIlb-
HbIM OTpUUATENbHLIM (PAKTOPOM B YacTW YMEHb-
LIEHMA BPEMEHU 3aabiMneHust (BrnokuMpoBaHus)
MHOFOCBETHOIO 00beMa OTHOCUTENBLHO aTPUYyMOB
C CYLLECTBEHHO OOMbLUMMK MO MAOLWAAN NpoemMa-
MM B NEPEKPBLITUN.

M3BeCTHO, 4TO Mpu AeneHun OOnbLUOro
TOProBOro 3ana Ha psg oTAeNbHbIX OYyTUKOB ne-
peropoakammu, He OOXOAALMMU OO0 MEXIYITak-
HOrO NEpPEKPLITUSA 3ana, BpeMs 3aabIMMeHuns 3ana
YMEHbLIAETCA NPU NPOYNX paBHbIX ycrnosusax [4].

4.2. «Ocmpoekoseas» mopaoens e TPL]

B nocnegHue rogbl B kopugopax, ranepe-
ax atpuymoB TPL nony4yuno wwmpokoe pacnpo-
CTpaHeHUe pasmeLLeHue 0CTPOBKOBON TOProBN.

Mo gaHHbIM MupoHeHko P.B. un Kupto-
xaHuesa E.E. nnowaab KMOCKOB OCTPOBKOBOM
TOProBnm Haubornee 4acTo M3MEHAETCHA B npege-
nax or 8,8 no 14,8 M W yaernbHaa noxapHas
Harpyska noj OCTPOBKOBOW TOProBfiel U3MEHAET-
cs B npegenax 595+95 MO/ m*[5, 6] .
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Pa3aMelleHne OCTPOBKOBOW TOProBnM Ha
NyTAX 3BaKyauMn NOBLILLAET NOXapPHLIE PUCKK MO
NpUYUHaM:;

- OOMONHWUTENbBHOIO 3aAbIMNEHUA MyTen
3BaKyauuum;

- TMOBbLILEHWUS pPUCKA PacNpPOCTPaHeHus
noXkapa yepes ranepeu;

- YMEHbLUEHUS LUMPUHBI NYTEN 3BaKyaLuum;

- OXXMZAEMOro yBenUYeHWUs 4acToThbl BO3-
HUKHOBEHUS MOXXApPOB B MOMELLEHUAX C OCTPOB-
KOBOW TOProBnen OTHOCUTENbHO aHanorm4yHbIX
3Ha4YeHWIn ANa TOProBbIX NMOLAAEN MarasmHoB.

lNoxapHaa onacHOCTb OCTPOBKOBOW TOp-
FOBMM  3aBUCUT HE TONMbKO OT OOBLEMHO-
NAaHMPOBOYHBIX U KOHCTPYKTUBHLIX PELLUEHWUA Ku-
OCKOB M MOXapO0-OMacHbIX XapakTepucTuk npoga-
BaeMbIX TOBApOB, HO M OT YCTPOWCTBA Orpakae-
HUW ranepen B MecCTax YCTAHOBKM KMOCKOB, OT
pacCcTosHUI  MEeXAy KUOCKaMuM W MarasmHamu
(cTeHamu ranepen).

TunoBOW cnyyam OCTPOBKOBOW TOPrOBJIU
Obln paccmoTpeH MupoHeHko P. B. n Kuptoxah-
uesbiM E. E., KOorga KMOCK pa3MelleH B ranepee,
no obeum CTOPOHAM KOTOPOW YCTPOEHbI marasu-
Hbl MPOAAXKU OAEXAbl, OTAENEHHbIE OT ranepeu
3aKaneHHbIM CTeKNnom TonwmHon 6 mMm. Lupuna
knocka 2,4 M, gnuHa 7,4 M (BAONb OCKU rane-
pewu) [6].

ABTOpaMu MoKasaHo, 4YTO B 9TOM Cny4ae
HEOOX0AMMO YYMTLIBATb PaAUaLMOHHbIE NMOTOKU U
OT MoXapa B O4HOM M3 mara3uHoB. BesonacHas
WMpUHa ranepeu AOmkHa ObITb HE MeHee 9 M C
YY4ETOM BO3MOXHOIO 3aropaHusa ocTpoBka u 0es
y4yeTa OCTEKMNEHHOTO OrpaXkaeHUsi MarasmHoB.

Mpn ydeTe Hanuuma CBETOMNPO3PAaYHbIX
orpaxkgeHun y marasuHa He nNpou3onaeT pacnpo-
CTpPaHeHUs noxkapa npu LUUpUHE ranepeun Bonee
6,4 m.

MOXXHO OXXmAaTth, YTO MPU OPOLUEHUM CTe-
KON MarasuHa CcO CTOPOHbI TOProBoro 3ana mara-
3MHa JONYCTUMOE PACCTOAHUE MEXAY CTOPOHaMM
ranepeun MOoXeT ObITb eLle YMEHbLUEHO.

Ha ocHoBe npaktukm paspabotku CTY
AN CHWXKEHUS NOXXAPHOW OMacHOCTU OCTPOBKO-
BON TOPrOBMW PEKOMEHAYETCH:

- orpaHu4unTb B ranepesx TPL nnowagu
OCTPOBKOBOW TOProBfM WM MacTepCcKux no okasa-
HUIO BbLITOBLIX YCNYr HaceneHuw ao 15 M2;

- B 0ObeKkTax OCTPOBKOBOW TOProBnu 3a-
NpeTuTb NPOAAaXKy WyD, MEXOBLIX U3AENUi, A40-
BUTbIX U B3PbIBOOMACHLIX BELLECTB, MUPOTEXHUKN,
JIBXX n MK, nsgenuii 3 pesnHbl (WWWH, Kamep U
T.M.);

- gonyckaeTtcsa npogaxa napdromepHbIX
M3genuin B CTEKNSHHOW Tape BMECTUMOCTbIO A0
0,2 n obwen emkocTbto Ao 20 n;

- KWOCKU CneayeT BbIMOMHATbL U3 HEropio-
YUX MaTEPManoB.;
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- KMOCKU Ha ranepesix pasMeLyaTtb Ha pac-
CTOSHUU HE MEHEe 2 M OT rpaHuL, NoXapHbIX OT-
CEKOB, NMepecekatowmx ranepeu;

- 30Ha OCTPOBKOBOW TOProBMAM AOSMKHA
ObITb pasMeLleHa No LEHTPanbHOW NUHUKM rane-
peu, NpoxoaoB u3 sectubionen, sanos TPLI;

- OCTPOBKOBAasl TOProBNs He AOJbKHA 3a-
yXKaTb HOPMAaTUBHLIE MYTK 3BaKyaLuu;

- KaXAbI KMOCK nnowaabto bonee 5 M>
JOMKeH BbITb AONONMHUTENBHO 000pyAOBaH ABY-
MS OFHETYLLUMTENSAMM C MAacCOn 3apsfa He MEeHee
3«r.

MpuHUMaeMble 00 LEMHO-NNAHUPOBOYHbIE
peLLeHns no pasMeLLeHU0 OCTPOBKOB TOProBMU B
ranepesx, BeCTUOIONAX AOIMKHbI MPOBOAWUTLCA C
YY4ETOM pacyeTOB BLINOMHEHHBIX MO  MeToauke
OMNpeaeneHnss pPacyYeTHbIX BEMUYMH MOXKAPHOrO
pUCKa B 30aHUSAX, COOPYKEHUSAX W NOXKAPHLIX OT-
ceKkax pasfu4HbIX KnaccoB (PyHKUMOHAasbLHOW No-
>KaPHOW OMACHOCTM U C UCMONb30BaHUEM PE3YIib-
Tatoe pabor [5,6].

4.3. QeneHue 30aHull TPL Ha noxap-
Hble omceKu

MNpu npoektupoBaHum TPL|, BCTpevatotcd
crnyyaM MpPEBbILWEHUS HOPMATMBHOW MAoLwwaau
NOXapHbIX OTCEKOB B HECKONbKO pa3. lMpu 3ToMm
NPUMEHSAIOTCA PasnuYHble AOMONHUTENbHbIE MPO-
TUBOMOXAPHbIE MEPONPUATUA: 30HbI Be3 noxxap-
HOW Harpysku, NPOTUBOMOXApPHLIE LUTOPLI, APEH-
YepHble 3aBEChI U T.1.

K coxxaneHuio, OTCYTCTBYIOT AaHHbIE MO
Ha4EeXXHOCTU BBLINOSIHEHUA 3a4a4yn COOTBETCTBY-
owumu anementamu Cl3.

Mpn HanmuMuuMm JdaHHbIX NO HAaAEXHOCTU
anemeHToB CI13 un 3arparam Ha KX BbINOSIHEHUE
onpeaenuTb MakCMMansHO AOMYyCTUMYIO Nowaab
no>xapHoro otceka. B pabore [7] nokasaHo, kak
Ha npumepe ucnonb3oBaHus AYI MOXHO 3KOHO-
Mu4ecku 0DOCHOBaAHO yBENWYMBATL MNowagb no-
>KapHbIX OTCEKOB.

BO3MOXHbI M ApyrMe noaxodbl K pacyeT-
HOMY OBOCHOBAHMIO MNOLAAEN MOXAaPHbLIX OTCe-
koB [8]. MoaTomMy Gbino 6bl LenecoobpasHo BBe-
CTU B HOPMbI KOAh(PUUMEHT yBENUYEHUA NoLLa-
On noxapHoro otceka B TPL|, B npAmMoi 3aBucu-
MOCTU OT BbIOPAHHOIO AOMOSIHUTENBLHOIO NPOTK-
BOMOXaPHOTO MEPONPUATHS.

Mpu aTom HeobGxoaumo cobnogaTb onpe-
JeneHHbIe YCNOBUS:

- B 30Hax, paccMaTpuBaeMbiX Kak rpaHu-
Ubl NOXKapHbIX OTCEKOB HE pasMeLyaTtb peknam-
Hble BaHHEepPbl N UHYIO TOPIOYYIO Harpy3Ky;

- pacyeTHbIM nyTem no metoay [5,6] noa-
TBEPAUTL MPUHATYIO LLUMPUHY 30H, OTBEYAIOLLYIO
rpaHuuamM AeneHus 34aHus Ha NoXKapHble OTCEKH,
Hanpumep naccaxu, ranepeu.

Ha npakTuke 4acto BCTpeyarTcda cnydau
paspabotku CTY ana cBo6OAHOW MNaHWMPOBKM
nomMerleHun ataxen TPL. Mpu aTOM yuntbiBaIoT-
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€A TONbKO TPeOOBaHUA K YCTPOWCTBY BblAENEHMSA
noXKapHbIX OTCEKOB. B pesynbrate, B MOroHe 3a
apeHgaTopaMyM MOXET BO3HUKHYTb CUTyauus, KO-
raa 4Yucno 9BaKyaUMOHHBLIX BbIXOAOB SIBHO HEAO-
CTaTOuHO.

Mocne paspabotkn pabodyero npoekra
HEe0OX04MMO MOBTOPHO NPOBOAUTL PaCYeTbl MO-
XKAPHOro pucka, Tem 6Gonee, 4yto AOMKHA ObITb
NoATBEPXKAEHA peanbHas TOMonorus OObLEMHO-
NAaHMPOBOYHLIX peweHnin TPL ang BbinonHeHUs
TpebosaHua (1).

B ynpasnawowmx komnaHuax TPL gomkHa
ObITb MH(pOPMALMA NO rpaHMLAM NOXapPHBLIX OTCe-
KOB, METO4aM W CpeacTBam, KOMMEHCUMPYIOLLMM
yBENUYEHUE MOWAAEN NOXKAPHbLIX OTCEKOB Ha
obbekTe.

4.4. PasmeweHue OGemcCKux U2pPOEbIX
30H 6 TPl

B HacToswee Bpems npegycMaTpuBaeTcs
pasMeLleHne OEeTCKUX WUIPOBbIX 30H HE Bbiwe 2
ataxka TPL, 6e3 npeabaABneHMa crneyuanbHbIX
TpeboBaHUii K 9BaKyaLUOHHbIM BbIXO4aM.

Moxap B TPL, «3uMHAA BULWIHA» NoKasan
BaXXHOCTb YCTPOWCTBA 060COBNEHHbIX 3BaKyaLM-
OHHbIX BbIXOAOB U3 AETCKUX WrPOBLIX 30H (AeT-
CKUX LEHTPOB), pacnonaraeMmblx B TOPropo-
pasBrnekaTesibHbIX LLEHTPax.

Mpn NpoBeAEHUM PACHETOB MNOXKAPHOTO
pUCKa M MPU BLIMOSIHEHUM ONPEAENEHHLIX YCIO-
BWI, BO3MOXHO AONYCTUTH pasMeLleHUe AEeTCKUX
UrpoOBbIX 30H Ha TpeTbem 3Ttaxe TPL. Takumu
YCNOBUAMU MOXET ObITb BBLINOMHEHUE CREAYIO-
LLMX NPOTUBONOXAPHbLIX MEPONPUATUIA;

- OrpaHWYUTb KONMYECTBO AeTel B JeT-
CKOW MWrpoBOW 30HEe MO pesynbTatam COOTBET-
CTBYIOLLIMX PACHETOB;

- NPeayCcMOTPETbL B COOTBETCTBUM C pac-
YETOM, HO HE MEHEee 4-X 9BAKyaLUOHHbIX BbIXOA,0B
C aTaka pasMeLLeHust AeTCKUX UrPOBbIX 30H, ABa
U3 HUX BbINOJNTHUTb 060COBNEHHbIMU;

- B UIPOBbIX 30HAX HE AOMKHO UCMOMb30-
BaTbCHA 000pyAOBaHUE U3 BCMIEHEHHOTO NOAMYPU-
TaHa;

- oTAenka nona, CTEH U NOTOMKOB AOMKHA
ObITb O0DecneyeHa He HUXKE Krnacca maTepuarnos
KM2.

MomMewleHnsa JeTCKMX UrPOBbIX 30H AOIDK-
Hbl 3aLLMLLATBLCS:

- BOAsHOW AYI1 C MHTEHCUBHOCTLID OpO-
LweHust He meHee 0,12n/c Ha M’ B TEYEHNE He Me-
Hee 60 MUHYT;

- CUCTEMOW NPOTUBOALIMHON BEHTUNALUN;

- agpecHOn CUCTEMOW MOXXAPHOW CUrHa-
nM3auun Ha AbIMOBbIX NOXAPHbIX U3BELLATENSX;

- CUCTEMOWM OMOBELLUEHUS W ynpaBneHus
apakyaumnen (COY3) He Hke 3-ro Tuna;

- OOMKHO obecnevmBaTbCs OTKIOYEHME
cucrtem obLIeOOMEHHON BEHTUNAUMKU Npu cpaba-
TbIBAHUU CUCTEM MPOTUBOMOXKAPHON 3aLLUTHI.
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OBaKyaUMOHHbIE NECTHWUYHbIE KNETKW Anis
NOCETUTENEN UIPOBBIX 30H AOJDKHbI BbIMOSIHATLCSA
He3aAbIMASEMbIMU C 3aNONHEHUEM NPOEMOB MPO-
TUBOMOXXAPHbLIMU ABEPSAMU C 3aMKaMKU TuNa «aH-
TUNaHWKa»; pacnonaratbCAd Ha pPacCTOAHWUM HE
6onee 20 M OT BbIXOA0B M3 YKA3aHHbIX 30H. JIn6o
OOMKHbI ObITb NPEeaYyCMOTPEHbI UHblE 30HbI 6€3-
0onacHoOCTH, obecneunBaioLme BesonacHoe
HaxoXgeHue ngen 4o 3aBepLueHns AeNCTBUI NO
TYLLEHMWIO NOXapa U CnaceHusl.

O0BocobneHHble BbIXOAbl C aTa)a pasme-
LWeHUss OEeTCKUX WrpOBbIX 30H JONycKaeTcs
npegycMaTpuBaTb TaKKe MO OTKPLITbIM FECTHU-
yam 3-ro Tuna ¢ WWPUHOW MapLlei He MeHee
1,4 m.

4.5. PasmeuwjeHue 30H 8bICOKOCMes-
AaxcHoli mopeoenu e TPL]

COBpEMEHHbIE TEHAEHLUMMN B TOProBne 3a-
KMnovarTes B NpUBNMKEHUU XpaHeHuss ToBapa K
MOKYNaTeno U YMEHbLUEHMIO NIOWAAN CKNaaCcKuX
noMeLleHun B marasmHax. B pesynbrare Topro-
Bble MIOWaau, 3a4actylo, TPaHCOPMUPYIOTCH B
TOProBO-BbICTABOYHbLIE C BbLICOTOW pa3MeLLEeHns
TOBapoB Bbiwe 5,5 M. Npu 3TOM yCnoBuUs aBakya-
UM  cormacHo TpeboBaHuaM n.7.2.4 CI
1.13130.2009* HapyLuatoTcs.

MNpegnaraetca npu xpaHeHun B TPL TO-
BapoB, YNAKOBKU Ha CTENNaXax M3 ropryux ma-
Tepuanos obecneymBatb aBTOMATMYECKOE MOXKa-
pOTyLUEHME COOTBETCTBYIOLLEN 30HbI B TOProOBbIX
ueHTpax cornacHo CI1 241.1311500.2015°, npu
BbICOTE pa3MelleHus ToBapoB OT 5,5 M W Bblwe
0e3 BblAeneHns COOTBETCTBYIOLLMX 30H NMPOTUBO-
NoXapHbIMK NPerpagamMu.

4.6. OcobeHHOCMU NPOMUEOINOXKaPHOLl
3awumsi aHmpecorneii e TPL

B nomeweHuax TPLl BbicoToii ©Gonee
5,5 M MOryT pasmeLlaTbCs aHTPecosiM, COCTab-
nawowue o 40% nnowagn noMeLLeHMa Ha aTa-
*e.

HecyLuue KOHCTPYKLUUM M OTpaKaeHus aH-
Tpeconew JOMKHbl COOTBETCTBOBAaTb CTEMEHM
OFHECTOMKOCTU U KIacCy KOHCTPYKTUBHOW MoOXap-
HOM ONAacHOCTM 34aHWUA C 3anofIHEHUEM MPOEMOB
B OrpakAeHusIX aHTpeconewn cormacHo Tpebosa-
HUAM, NpeabsaBnsembiM K 3gaHuam TPLL ¢ yueTom
KonuyecTtea aTaxken. Bbixogbl U3 aHTpeconen mo-
ryT NpeaycmaTpuBaTbCs Ha YPOBEHb NMOMna araxa
no fecrtHuyam 2-ro Tuna.

“CM 1.13130.2009. Cucremsi NPOTUBONOXAPHOW
3awmTbl. OBaKyauUMOHHbIE MyTW U BbIXOAbl. M.:
BHUINMO, 2009. 105 c.

>CMN 241.1311500.2015. Cucremsl nNpPOTUBONO-
XKapPHOW 3alUMTbl. YCTaHOBKM BOASHOr0O noxXapo-
TYLLEHWS BbICOTHBLIX CTEMMAaXKHbLIX CKNagoB aBToO-
MaTuyeckme. Hopmbl M MpaBuna NPOEKTUPOBAHUA.
M.: BHUMMO, 2015. 15 ¢.
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KonuyectBso BbLIXOAOB AOJDKHO onpeje-
NATLCA PacyeToOM, HO HE MeHee 2-X, ANA aHTpe-
CONnen C KOMWYECTBOM JIIOAEW Ha aHTpeconsax
Gonee 50 venoeek npu ydyetre TpeboaHun CI1
1.13130.2009°.

4.7. OcobeHHOCMU pacyemoe noxap-
HO20 pucka Ons TPL, ecmpoeHHbix € 30aHus
UHO20 KJ1acC (PYHKUUOHANIbHOU MOXapHOU
onacHocmu

MoMewleHna TOpProBo-pasBriekaTenbHbIX
LEHTPOB WM MNPOCTO MarasuHOB [JOMYCKaeTcs
BCTpauBaTb B 34aHUS APYrOro  HasHa4veHwus,
Hanpumep >xunble 3gaHud. MNMpu 3TOM MarasuHbl
JOJDKHbI ObITb OTAENEeHbl OT  34aHUA THYXUMM
NPOTUBOMNOXaPHLIMU KOHCTPYKLMAMU C NPESENOM
OrHecTonkocTM He wMeHee (R)EI45 un  wumeTs,
0060C00NEeHHbIE NYTU 3BAKyaLUW.

MoMewleHnsa marasuHoB, pasMeLlaemMble B
NnoXKapHbIX OTCEKax Apyroro knacca QyHKUMO-
HanbHOW MOXapPHOW OMacHOCTWU, cneayeT Bblae-
NATb  COOTBETCTBYIOLUUMU  MPOTUBONOXKAPHBIMM
nperpagaMu B CAMOCTOATENBHYIO MOXAaPHYIO CEK-
Um0 (B AaHHOM MpUMeEpe XKUIOW MHOroKkBapTup-
HbI AOM).

Mpu yyeTe pucka pacnpoCTpaHEeHus Mo-
Kapa M3 MarasuHa B XKUMYIO CEKUMIO, Hanpumep,
yepes okHa dracaga unu, Npyu paccMoTPeHUn o4va-
ra noxkapa B >KUJIOW YacTW 3JaHusl, HA MpPaKTUKE
BO3HMKaeT npobnema HEeBO3MOXHOCTU MOATBEP-
KOEHMSA BbINOMHEHUS HOPMATUBHBLIX TpeboBaHWi
Mo BENMYMHE MOXAPHOr0 pucka Ans BCEro Mo-
>KapHOTO OTCEKa, BKIOYas TOProBbI€ NoLWaan.

[aHHbIN npumep BCTPOEHHLIX (MPUCTPO-
€HHbIX) TOProBbIX MOMELWEHNIA B npeaenax ogHo-
ro NOXapHoOro OTCeKa, KOHEYHO, MOXET OTHOCUTL-
CA U K MOMELLEHMAM APYrMX KnaccoB (pyHKUMO-
HanbHOW NOXKapHOW ONACHOCTU.

B meToamky pacyetra nokapHbiX PUCKOB
HEeOOX0AMMO BHECTM COOTBETCTBYIOLLUUE KOPPEK-
TUPOBKU. Hanmpumep, «AONyckaeTcsa nNpoOBOAMTL
pacyeTbl MOXAPHbIX PUCKOB ANA OTAENbHbLIX MO-
YKapPHbIX CEKUMI, BbIAENEHHbIX IMyXUMU NPOTUBO-
NOXapHbIMU KOHCTPYKUMAMU C NPEAENOM OrHe-
CTOWKOCTM He mMeHee (R)EI45 n umetowmx camo-
CTOATENbHbIE NYTW 9BAKYyaLUn».

CornacHo n. 9 cr.6 ©3-384 CTY, corna-
COBaHHbIE B YCTAHOBMIEHHOM MOPSAAKE, MOTYT AB-
NATLCA OCHOBAHMEM [ANA BKIIOYEHUS cofepka-
wpmxca B CTY TpeboBaHMIM K 34aHUSIM M COOPYXKe-
HUSAM B CBOZAbI MPaBWi M HaUMOHANbHbLIE CTaH-
[apTbl, NMPUMEHEHME KOTOpbiX Byaetr obecneun-
BaTb cobmogeHue TpeboBaHuin deaepanbHbIX
3aKkoHOB ©3-384 n $3-123.

Moao6HbIn noaxoa 6Gbin UCNONb30BAH NpU
paspabotke cBoga npasun «MHOrogyHkuuo-

®Ccn 1.13130.2009. Cucrems NPOTUBOMNOXKAPHOK
3aWuTbl. OBaKyaUUOHHbIE MYTW U BbIXOAbl. YKas.
usg.
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HamnbHbIE 3aHWUS U KOMMIEKChI». Takke MONOoXu-
TENbHBIA OMbIT TAaKOro noaxoda And MPOEKTMpPo-
BaHUS 00BLEKTOB HeTEerasoBoro KOMMIeKca onu-
caH B paborte [9]. OgHako, BHE pamMOK HOpPMAaTuB-
HbIX [JOKYMEHTOB MO MOXapHOMW ©6e30nacHoCTU
OCTalTCA K HaACTOAWEMY MOMEHTY psa cylle-
CTBEHHbIX BOMPOCOB, YaCTb U3 KOTOPLIX Obina ns-
NoXeHa BbiLwe.

BbiBoabl

1. B pamkax aHanu3a npoTUBOMNOXapHOro
coctoaHua TPL ycTaHOBNEHO, 4YTO OCHOBHbIE
npobnembl obecnevyeHns noxkapHom Ge3onacHo-
CTU CBA3aHbl ¢ npucnocobneHmemM anst Nogo6HbIX
uenen 3gaHuMii MHbIX KnaccoB (OYHKLMOHAaMNbLHOW
Nno>XXapHOK onacHocTu. Korga WrHOpuUpYyloTca cne-
undpmnueckue TpeboBaHMs noxkapHon Ge3onacHo-
cTu (OTCyTCTBME NMOO HEepPabOoTOCNOCOBHOCTL Cu-
CTeM MPOTUBOMOXAPHOW 3alMThl, HEYAOBMETBO-
pUTENBHOE COCTOSHWE 3BaKyaUWOHHbIX BbIXOAOB
U MyTEen 9BaKyaLuu, a Takke OTCYTCTBUE MpPaKTu-
YECKMX HaBbIKOB Y MepcoHana Takux 00bEeKTOB no
opraHusaumm 9Bakyauuu M cnaceHus ngen B
crnyyae BO3HUKHOBEHMS MOXapa).

2. XapaktepHble HapyLieHus TpeboBaHuii
noxxapHon ©GesonacHoctTn B 3gaHuax TPL, kak
npaBuno, SBMAKTCA MEPONPUATUAMK KanuTasnb-
HOro xapakrepa, U TpebyloT 3HAYUTENbHBLIX Ma-
TepuaneHbiX 3atpaT And uX ycTpaHeHud. 3ada-
CTYl0, 9TW HapyweHusa (hakTU4eCKn He yCTpaHu-
Mbl. Ona peweHus 0603HAYEHHOW MpobnemMsl
TpebyeTca kapauHanbHaa nepepaboTka aen-
CTBYIOLLIErO 3aKOHOAATENLCTBA, HANPAaBMEHHAs Ha
obecnedeHme yy4acTuss COTPYAHUKOB HaA30PHbLIX
OpraHoB Mpu MPOEKTUPOBAHWUM WU CTPOUTENLCTBE
0OBEKTOB KanuTanbHOIO CTPOUTENLCTBA, BBOAE B
3KcnayaTaumio 3aBepLUEHHOTO CTPOMTENLCTBOM
o0bekTa, a TaKkke BO3MOXHOCTU PEWLOBbLIX
OCMOTPOB TEPPUTOPUIA U MNOMELIEHUA O0OLErO
nonbL30BaHus.

3. MpeanoxeHo ANS NOBbILLEHUA Kade-
CTBa NPOEKTMPOBaHUA, Ana 060cHOBaHUA Bbibopa

Cnucok nutepartypbl

1. VIWxxeHepHbIn MeToa BblGopa pauuo-
HanbHOr0 BapuaHTa NPOTMBOMNOXKAPHOW 3aLLMTHI
OOBHEKTOB C 9KOHOMUYECKON OTBETCTBEHHOCTbIO /
B. W. Mpucagkos [u ap.] // Moxapos3pbiBoGe3-
onacHocTb. 2016. Ne 8. C. 49-57.

2. lMpucagkos B. 1. Moagenb 3aTtpaT Ha
NPOTUBOMNOXapPHLIE MEPONMPUATMA B MPOU3BOA-
CTBEHHbIX U CKNaacCKux nomeLieHnax // SKOHOMMK-
Ka M ynpasrieHWe B MOXAPHOW OXpaHe: COOPHUK
Hay4dHbIX Tpyaos. M.: BHUUIMO, 1983. C. 20-24.

3. ®epopuHoB A. B. WccneposaHue u
0060CHOBaHNE BbIOOPA NPOTUBONOXAPHOW 3aLLMTbI
00LECTBEHHbIX 34aHWUI C BONbLUMMWU BHYTPEHHU-
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pauMoHansLHOro BapuaHTa CUCTEMbI MPOTMBOMO-
»apHon 3awmtbl TPL, Ha anbTepHaTUBHOW OCHO-
BE WUCMONb30BaTb 3KOHOMMWYECKMI KPUTEPUW 3a-
TparT Ha MPOTUBOMOXKAPHBLIE MEPONPUATUA Ha
00beKTE, NPU YCNOBUMW BbINOMNHEHUSI TpeboBaHun
no obecne4veHuto BeszonacHOCTM NoAen npu no-
xape.

4. lNpegnaraeTca BKNIOYUTb B HOpPMATMUB-
Hble TpebosaHua no TPL, orpaHuyeHus no npe-
AenbHO AONYCTUMOW MaKCMManbHOW nnowaaun
NOXapHOro OTCEKa OTHOCMTENBLHO MPUHATBLIX HOP-
MaTUBHbIX 3HA4YeHW, oOecneyeHHON [AONOMHU-
TENbHLIMW MPOTUBOMOXAPHLIMWU MEPONPUATUAMMU,
ycTaHaBnusaembiMu B CTY.

5. OnpeaeneHbl yCcnoBua pasmeLleHuns
OETCKUX UrPOBbIX 30H (OETCKMX LLEHTPOB) BbilLE 2-
ro ataka sgaHus TPL,.

6. Ha ocHoBe 00600LIeHNA pe3ynbTaTtoB
npeaLecTBYOWNX MccneaoBaHuin cpopmynupo-
BaHbl NPEANIOKEHUA NO 00ECneYeHU0 NOXKapHOW
6e30nNacHOCTU OOBLEKTOB «OCTPOBKOBOMY» TOProB-
nm B TPL.

7. Heo6x0aMMOCTb YCTAHOBKM M BbICOTbI
3KpPaHOB BOKPYr NMPOEMOB B MEPEKPbITUSX No4 ra-
nepesiMM aTpUyMoOB AOMKHbI OblTb 0GOCHOBAHLI B
NpoeKkTe pac4yeTHbIMM METOAAMU C Y4EeTOM O0b-
€MHO-NNaHUPOBOYHbLIX pelieHuin TPLl, BbiOpaH-
HbIX CLeHapUeEB MoXxapa.

8. Hanuuue B TOProBbIX 3anax nnowagok
C BbICOKOCTENNAXKHLIM pasMELLEHUEM TOBapOB
TpebyeT pa3paboTkm agekBaTHOW 3alUWUTbl COOT-
BETCTBYIOLLMX 30H, B TOM 4YMCne, aBTOMATU4ECKM-
MW YCTAHOBKaMW NOXKapOTYLUEHHUS.

9. HeobxoamMmo yTouHeHue obnactu uc-
nonb3oBaHmsa «MeToguku OnpeseneHus pac4yeT-
HbIX BEMWYMH MOXKAPHOrO pucka B 34aHUSX, CO-
OPYKEHUAX W MOXKAPHbIX OTCEKaxX pPasfUYHbIX
knaccoB PYHKUMOHANbHOW NOXapPHOW ONacHOCTU»
B YacTu OOBLEKTOB TOPrOBMM, BCTPOEHHbLIX B 3Aa-
HWUE APYroro OYHKUMOHAMNBLHOTO HA3HAYEHHUS.
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PA3PABOTKA KOHCTP)V’KLI,VIVI MATHUTOXWOKOCTHbIX FTEPMETU3SATOPOB
HACOCOB NOXAPHOW TEXHUKUN N OLIEHKA X PABOTOCINMOCOBHOCTHU
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'dBroY BO «MBaHOBCKUi rocyaapCTBEHHbIN 3HEPreTU4eCKUn yHusepcutetT umeHu B.A. NleHnnay

Poccuinckas deaepauus, r. MIBaHoBO

2drBOY BO MBaHoBCKas noxapHo-cnacarenbHaga akagemus MC MYC Poccuu
Poccuinckas deaepauus, r. MIBaHoBO

*dBroYy BO «MBaHOBCKMiA rocygapcTBEHHbIN NOAUTEXHUYECKUIA YHUBEPCUTET»
Poccuinckas deaepauus, r. MIBaHoBO

E-mail: saikinms@mail.ru, ironaxe@mail.ru, evatopor@mail.ru

OpHUM U3 HanpaBfeHWH MOBBLILUEHUSA HAAEXKHOCTU U OONTOBEYHOCTU MOXKAPHOW TEXHUKW SABNSETCHA
C034aHne HOBbIX YNIOTHUTENbHLIX YCTPONCTB. [Ns NOXXapHOW TEXHUKWU XapakTepPHbIM SABASETCA NMOBTOPHO-
HENepUOaMYECKMIA PEXMM paboThbl ABMALWMACA OHMM M3 Hambonee HebnaronpPUATHBIX C TOYKWM 3PEHMSA
6e30TKa3HOro (PyHKUMOHUPOBAHMSA MALUMH U MEXAHW3MOB. B 3TOM pexxume Ha paboTocnocoBHOCTb ynnoT-
HEHMI OKAa3bIBAlOT BIIUSIHWE BbICOKUE 3HAYEHMS M3HOCA, CBA3AHHLIE C BblAABUBAHUEM CMa3ku u3 paboyen
00nacTU KOHTaKTHbIX YNIOTHEHUN, CTEKNOBAHUE 3NACTOMEPHLIX MaTepUanoB NpyM HU3KMX Temnepatypax u
pag apyrux pakropos.

LLnpokoe NPUMEHEHUE MAarHUTOXMAKOCTHbIX FEPMETM3ATOPOB B MOXKAPHOW TEXHUKE OrpaHWYEHo
HU3KUM yAEpPXXMBAEMbIM NepenagoM AaBMEHWA U MHTEHCUBHbLIM BbIMbIBAHUEM MAarHUTHOW XWAKOCTU U3 pa-
6o4ero 3a3opa npu pasgeneHuu xXuakux cpeq. Pewenue npobnembl MOXET BbiTb JOCTUTHYTO MPUMEHEHUEM
cneuuanbHbIX KOHCTPYKLMIA FEepMETU3aToOpOB, ONTUMU3AUMEN MX NapamMeTpoB M pabounx xapakTepucTuk,
BbIOOPOM HOBbIX KOHCTPYKLIMOHHLIX MaTePUanos, UCNONb3YEMbIX MPU UX U3TOTOBIIEHUN.

B paboTe npoBegéH aHanu3 ycrnoBuin paboTbl MarHUTOXUAKOCTHLIX FePMETU3aTOPOB BpaLLaoLLUXCA
BanoB MOXAaPHbIX HACOCOB. MpeanoXKeHbl KPUTEPUM OLEHKM paboTOCNOCOOHOCTU MarHUTOXUAKOCTHLIX rep-
METU3aTOpPOB MpPU YNMOTHEHWMM BanoB AMs PasfnuYHbIX CKOPOCTEW BpalleHus. PaspaboTaHbl KOHCTPYKLUK
MarHUTOXUAKOCTHBIX rEpMETU3AaTOPOB M PEKOMEHAAUMM K MX NPUMeHeHuto. Co3gaHa MEeToAuKa dKCnepu-
MEHTamnbHON OLEHKM paboTOCNOCOOHOCTU MAarHUTOXMAKOCTHLIX FEPMETU3aTOPOB MPU YMAOTHEHUU BOAbI U
APYIMX XUOKUX CPea.

KrnioyeBble cnoBa: HacoC; noXapHas TEexXHWKA; MarHUTOXUAKOCTHbLIA repmeTu3aTop; MarHuTHas
XKMAKOCTb; NOCTOSIHHbLIA MarHuT.

DEVELOPMENT OF THE MAGNETIC FLUID SEALS FOR FIRE EQUIPMENT PUMPS
AND EVALUATION OF THEIR PERFORMANCE

M. S. SAYKIN', A. V. TOPOROV?, E. A. TOPOROVA’®

'Federal State-Financed Educational of Higher Education

«lvanovo State Power University named after V.1. Leniny,
Russian Federation, Ivanovo

’Federal State Educational Institution of Higher Education «lvanovo Fire and Rescue Academy
of the State Fire Service of the Ministry of the Russian Federation for Civil Defense,
Emergencies and Elimination of Consequences of Natural Disastersy,
Russian Federation, lvanovo
*Federal State-Financed Educational of Higher Education of «lvanovo state Polytechnic University».
Russian Federation, Ivanovo
E-mail: saikinms@mail.ru, ironaxe@mail.ru, evatopor@mail.ru

One of the ways to improve the reliability and durability of fire equipment is to create new sealing de-
vices. For fire - fighting equipment, re-non-periodic operation mode is typical, which is one of the most unfa-
vorable in terms of trouble-free operation of machines and mechanisms. In this mode, the performance of
the seals is affected by high wear values associated with the extrusion of lubricant from the working area of
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the contact seals, the glass formation of elastomeric materials at low temperatures, and a number of other
factors.

The widespread use of magnetic-liquid sealants in fire engineering is limited by the low retained
pressure drop and intensive leaching of the magnetic liquid from the working gap when separating liquid me-
dia. The solution of the problem can be achieved by using special designs of sealants, optimizing their pa-
rameters and performance characteristics, and selecting new construction materials used in their
manufacture.

The paper analyzes the operating conditions of magnetic-liquid sealers of rotating shafts of fire
pumps. Criteria for evaluating the performance of magnetic-liquid sealers when sealing shafts for different
speeds of rotation are developed. Designs of magnetic-liquid sealants and recommendations for their use
have been developed. A method of experimental evaluation of the performance of magnetofluidic sealers for
compacting water and other liquid media has been developed.

Key words: pump; fire fighting equipment; the magnetic liquid sealer; ferrofluid; a permanent
magnet.

OCHOBHOIN OCOBEHHOCTBLIO 3JKCNyaTauumm UMW BepTUKArmbHbIA), a Takke xapaktepa camou
HacCOCOB MOXApPHOW TEXHUKU ABMAETCA NOBTOPHO- XUAKOW cpeabl (OpbI3rn, YacTMYHOE WM NOJIHOE
KPaTKOBPEMEHHBLIM PEXMM paboTbl C HeNepuoam- norpy>xeHue Bana B >Xuakyto cpeay). CHuxeHue
YECKUM XapaKTepoM. BNUAHMA 3TUX PAKTOPOB PELLAETCA KOHCTPYKTUB-

B Hawel cTpaHe u 3a pyGexom ansa rep- HO. B TOM cnyvae, Korga Ban pacrnofioXeH ropu-
MeTu3auuu BanoB MOXAaPHbIX HACOCOB NPUMEHS- 30HTamNbLHO AnA YMEHbLUEHUS AEWCTBUA repMeTuU-
IOT CanbHUKOBYID HAaOWBKY UMW TOPLUEBLIE YMNIOT- 3UPYyEMON Xuakon cpeabl Ha MM Heobxoaumo
HEHMSA, KOTOpble paboTaloT C YTEYKOW repmeTu3mn- NPUMEHATL CneuuanbHble 3aWWUTHbIE 3NEMEHThI.
pyeMou cpefbl. MX KOHCTPYKTUBHOE MCNONHEHWE 3aBUCUT OT CKO-

MarHuToXXmakoCTHble repmeTusaTopbl pocTu BpalleHus Bana, nnowaguv B3aumoaemn-
(M>KI) oTHOcATCA K Knaccy abCOnTHO repMe- CTBUSA repmeTusnpyemMon cpeabl ¢ MK n eé Bas-
TUYHBIX YMAOTHEHUA U UCNONL3YIOT HOBLIN MaTe- KOCTH.
punan — marHuTHyro xugkocte (MXK), koTopas MNpu repmeTMsaumumn BpalLaloLEeroca eana
yaep>xnusaeTca NOHAEPOMOTOPHOW CUNOW B 3a30- pPacnonoXeHHOro BEePTUKANbHO, MOXHO MOIHO-
pe Mexay noABWMXHLIM Banom W HEnoABWKHOW CTbIO UCKIMIOUUTbL KOHTAKT repMeTusMpyemMon cpe-
MarHMTHOW CUCTEMOI U TeM cambiM obecne4vnBa- abl ¢ MK, 310 gocturaerca npuUMEHeHuem cne-
€T ero repmeTusauuio [1]. LuanbHbIX rasoBblX AeMndepoB, YTO MO3BOMSET

MarHMToOXUAKOCTHbIE YNAOTHEHUS Xapak- repmeTusnpoBatb Bpawawowmica san MXXI npu
TEPU3yTCs abCOMOTHON rePMETUHHOCTbLIO, MOTYT YMNOTHEHUUN ra3oBbIX CPea.
paboTaTb B KOHTaKTe C BOAOW MpW TeMmneparype 3OTan TeopeTUYEeCKUX MccrneaoBaHuin 3a-
or 0°C ao +500C, nepenage gasneHuii 4o 7 ATm Knoyanca B MOAENUPOBAHMM MArHUTHOMO NMons B
N OKPY>XHOW ckopocTu Bana Ao 8,5 m/c. lnameTpsl MXKI. PesynbTaToM MOAENUPOBaHWA SBNSETCS
YMNOTHAEMbIX BanoB HaxoAATCH B AuanasoHe oT 3Ha4YeHue MaKCMManbHON U MUHUMANbHOW WHAYK-
20 go 55 mM. B HacTosiLee Bpemsa CUHTE3UpOBa- UMW B YNSIOTHUTENE, YTO MO3BONAET BbIMUCIAUTL
HO DonbLUOE KONMUYECTBO MAarHUTHbIX XXWAKOCTEN, Kputudeckuin nepenag gasneHunn MXKI.
CnocoOHbIX paboTaTb B KOHTaKTE C BOAOW [2]. MakcumarnbHbIi  KPUTUYECKUMIA  nepenag

Wcnonb3osaHne NMXKI gnsa repmetusaumu JaBneHuin eauHudHoro 3ybua MXKI B cratude-
BpaLLaloLmMxca BanoB Bakyyma W rasoBbiX cpej CKOM pexkuMme paboTbl onpegensieTca u3 ypaBHe-
HaWnNoO LWKUPOKOE MPUMEHEHUE B TexHuke [3, 4]. HuA bepHynnu:

BHeapeHue NDKIT ana repmeTusayumn BasioB Xua-
KUX cpel cAepXuBaeTca PAAOM MPUYMH, K KOTO- Hypax
pbIM OTHOCATCA: Apcml = U, IMdH, @)

- MexaHudeckoe B3aumogencresne MX ¢
YNNOTHAEMOW CpPeAoOn, YTO BbI3bIBAET €€ BbIMbl-
BaHue u3 pabouyero 3aszopa MDKT;

- IMApOAMHaAMUYECKOE B3aMMOAENCTBUE
M>K, obycnoBneHHOe nepexoaom B TypOyneHT-
HbIA peXXuM paboThl;

MHTEHCUBHOCTb BIUSAHUE 3TUX NPUYMH 3a-
BUCUT OT Xapakrepa pacnonoxeHusa sana NXKI
MO OTHOLUEHUIO K FEepPMETUINpyemMomMy OO0BLEMY,
roe HaxoauTtcsa >uakaa cpega (roOpusOHTanbHLIN

Hymv

rae M - HamarHMdeHHocTb HacbiweHus WK,
Hun ¥ Hyax — Hanpsek&HHOCTU MarHMTHOro nons
Ha noBepxHocTsXx MK, obpalléHHbIX K 06nacTsim
C MEHbLUMM W BONbLUMM AABNEHUSIMU NPU KPUT K-
YECKOM MONOXKEHUN MArHUTHOM XUAKOCTH.
BenuunHa kputuyeckoro nepenaga aas-
neHun mHorosybuosoro MXKI B cratudeckom pe-
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CKOPOCTM BpalleHus. Ons KOHTponsa nepenaga
OaBMNeHuin B Kpblllke 8 ycTaHOBMEH MaHOMeTp 9.
O0béM 10, 06pa3oBaHHbIN MeEXAY KPbILIKON 8 u
€OWHUYHbIM 3yOLOM 3anonHeH Bogow. Ona 3a-
npaBku BOAblI B 9TOT 06bEM K co3gaHusa Tpebye-
MOro AaBneHua npeaycMoTpeH wrydep 11.

Kputepuem oueHkn paboTocnocobHOCTU
repmeTusatopa SBRANOCh W3MEHEHWEe KpuTude-
CKOro nepenajga AaBnEeHURn A0 U MOCNE KOHTakTa
M>X ¢ Bogoii. Noa KpuTMYeCckum nepenagom aae-
NEeHnn NOHUMAKT nepenajg AaBneHuin, Npu KOTO-
poM npoucxoauT pasrepmetusauyua NDKI. B atom
cny4yae BOAA BbITEKAET U3 repMeTU4HOro o6béma
yepes kaHan 12.

MeTtoauka wucnbiTaHMW COCTOsANA B Che-
ayiowem: nocrne 3anpasku MK B pabounn 3asop,
Ban MPMBOAMNCA BO BpAaLLUEHME U Onpeaensancs
KpUTU4eckuin nepenag gasneHuin AP,. o wucre-
yeHun 8 vacoB koHTakta MPK c Bogoi onpepe-
nAanca KpUTUYecKkui nepenag gaeneHuin AP,. 3a-
TeM PUKCMPOBANoOChL €ero uameHeHue. [na kak-
aon MK ncnbliraHua Heo6xoamMmo NpoBOAUTL NpU
paBHOMEPHOM AyONMpPOBAHWM C YMCNOM napan-
nenbHbIX ONbITOB N=3.

MepBoHAYanbHO NPOBOAATCS  KpaTKoO-
CPOYHbIE MCMbITAHMA B TedeHue 8 yacoB. 3aTtem
oueHuBatoT pabotocnocobHocTb MXK B KOHTakTe
C Xuakown cpegoin. Nocne aHanuMsa NOMy4YeHHbIX
pe3ynbTaToOB U MepesanpaBku cTeHda npuctyna-
IOT K AONMOCPOYHbIM UCMbITAHUAM B TedeHue 500
— 1000 yacoB. AHanorudHasi oueHka paboTocno-
COOHOCTM NPOBOAMTCS AN MArHUTHbLIX >XUAKO-
CTEW, M3rOTOBMEHHLIX HA Pa3HOW OCHOBE: KpeM-
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HUNOPraHMYeckon, PTOPOPraHUYECKONn, Ha OCHO-
BE Macen ¢ pasnuyHbiM 3HA4YEHMeM mnracTuye-
CKOW BA3SKOCTM W BEMNWYMHON HaMarHUYEHHOCTU
HacbiweHns MK,

MonyyYeHHble pacY&THbIE M 3KCMEPUMEH-
TanbHble pe3ynbTaTbl UCCNEA0BaHUN MO3BOMMIIMU
nony4nTb pauMoHasnbHble pasMmepbl  3yOLOBOW
30HbI  MarHUTOXMAKOCTHBIX ~ TEPMETU3aTopOB
HACOCOB MOXAapHOW TexHuku. Lar 3ybua 3-4 mm,
BEMNUYMHA MNOLLUAAKM NpU OCHOBaHuu 3ybua 0,3-
0,4 MM, MAKkCUMAanbHOE 3HAYEHNE MArHUTHOW WH-
aykuumn nog 3ybuom 1,2 Tn, npu CKOpPOCTU Bpa-
weHua sana go 4 m/c u 1,4-1,5 Tn npu CKOPOCTU
BpalleHusa Bana o 8 m/c. BenuuuHa pabouero
3asopa gomkHa cocrasnatb 0,15-0,20 mm, yron
npu OCHOBaHuK 3ybua 45°, 3ybel AOMKEH UMETL
dopmMmy NpPAMOYronibHOW Tpaneuuun. Ona ymeHb-
weHua nnowaan koHtakta MXXK ¢ repmeTtusupye-
MOI Cpeaon 3yOLbl NOMIOCHOW MPUCTAaBKU repme-
TU3aTopa AOMKHbl ObiTb 0OpalleHbl NPAMbIM YrI-
NOM K repMeTUsnpyemMmon cpeae.

Takum obpa3om, B xo4e BbIMONIHEHMA pa-
00Tbl NPeanoXeHbl KOHCTPYKUUM MarHUTOXua-
KOCTHbIX FEpMETU3aTOPOB, NPEAHA3HAYEHHBIX AN
YNIOTHEHMSA BPAaLLAIOWMXCA BaroB  MOXapHbIX
HacocoB. MpeanoxeH KpUTepuin oueHkn paboTo-
CMOCOBHOCTM MAarHMTOXUAKOCTHLIX repmMeTn3aro-
poB. JaHbl pekoMeHaauum no pasmepam 3yOLo-
BOW 30HbI MXKIT n napameTpam MarHUTHOrO nons
B paboyem 3asope repmeTusaTtopa. lMpeanoxex
cnocof 3alyTbl MarHUTHOW >KMAKOCTWM OT Heno-
CPeACTBEHHOIO KOHTakTa C repMeTU3Mpyemon
cpenon.
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TPEHAXEP NOArOTOBKU CNACATENEW onsa NPOBEAEHUA
ABAPUNHO-CIMNACATEJbHbIX PABOT
NP AOPOXHO-TPAHCNOPTHbLIX MPOUCLLECTBUAX

A. . CEMEHOB, U. A. MANbIN, P. N. XAPJIAMOB, A. H. BOYKAPEB
PIre0Y BO MBaHoBCKasa noxapHo-cnacatensHasa akagemus MC MYC Poccuu,
Poccuinckas deaepauus, r. MBaHoBO
sad8_3@mail.ru, hr291192@mail.ru, pogarnik1_artem@mail.ru

B pabote npoBedeH aHanM3 KOHCTPYKTUBHbIX OCODEHHOCTEN CePURHO BbIMYCKAEMbIX YYEOHbIX Tpe-
HakepoB AnA OTpaboTKM HaBbLIKOB pPabOTbl MOXAPHbLIX W cnacatenen no npOBEAEHUK aBapUNHO-
cnacatenbHbix pabot (ACP) npu A0pPOXHO-TPAHCMNOPTHbLIX NPOUCLUECTBUAX. YCTAHOBIIEHO, YTO HA CEPUIHO
BbIMyCKaeMbIX TPEHAXepPaxX OTCYTCTBYET BO3MOXHOCTbL OTPabOTKU AENCTBUIA: MO CABUIY NPMOOPHON NaHenu
CO CTOPOHbI BOAUTENS U NacCcaXupa, No CHATUIO KPbifa NepegHero co CTOPOHbI BOAUTENA M naccaxxupa, no
CHSATUIO XKECTKOCTU (pe3aHme nopora) ¢ Ky3oBa TPaHCMOPTHOIO CpeacTBa.

B paboTte npeano>keHbl KOHCTPYKTUBHBLIE PeLUeHUs U paspaboTaH y4ebOHbIN TpeHaXep, Nno3BonsAio-
wmin otpabaTbiBaTb BECh MEpeveHb onepauui npu nposeaeHun ACP Ha aBTOMOBGUNbHOM TPAHCMNOPTE Kak
WHAMBUAYASBHO K&XXAbIM ODyYaloLWmMMcs, Tak U B COCTaBe OTAENeHNs.

MokasaHo, YTO UCMONb30BaHUE TpeHaxepa «JlerkoBon aBTomobunb npu OTIMN» NO3BONSET NOBbLICUTL
HaBblkM BeaeHua ACP npu aBapusix Ha aBTOMOBUITbHOM TpaHCMopTe.

KnioueBble crioBa: TPeHaXep, [J0POXKHO-TPAHCNIOPTHOE NPOUCLLECTBUE, 0BYUYEHHME.

SIMULATOR FOR TRAINING RESCUERS
FOR EMERGENCY RESCUE OPERATIONS IN ROAD ACCIDENTS

A. D. SEMENOV, I. A. MALY, R. Il. KHARLAMOV, A. N. BOCHKAREV
Federal State budgetary educational Institution of higher Education «lvanovo Fire and Rescue Academy of
the State Fire Service of the Ministry of the Russian Federation for Civil Defense, Emergencies and Elimina-
tion of Consequences of Natural Disasters»,
Russian Federation, Ivanovo
sad8_3@mail.ru, hr291192@mail.ru, pogarnik1_artem@mail.ru

The paper analyzes the design features of mass-produced training simulators for working out the
skills of firefighters and rescuers to conduct emergency rescue operations (ASR) in road accidents. It is es-
tablished that on mass-produced simulators there is no possibility of working out actions: to shift the dash-
board from the driver and passenger side, to remove the front wing from the driver and passenger side, to
remove the stiffness (cutting the threshold) from the vehicle body.

The paper offers design solutions and developed a training simulator that allows you to work out the
entire list of operations during (ASR) on road transport as individually for each student, and as part of the
Department.

It is shown that the use of the simulator «Passenger car in a road accident» allows you to improve
the skills of conducting emergency rescue operations in accidents on road transport.

Key words: simulator, traffic accident, training.

B [1] noka3aHo, 4TO CBOEBPEMEHHOE ONo- crnacaTtenbHbIX noapasaeneHun obecnedymBaeTcs
BelleHne cnyxd cnaceHus, nosbilleHUe adhpek- Ka4eCTBEHHOW MNOAroTOBKOW NWYHOrO coctaBa K
TUBHOCTM  JEWUCTBUW  MOXapHO-cnacaTenbHbIX BbIMOMHEHUIO MOJTHOTO cnekTpa paboT, CBA3AHHLIX
nogpasaeneHnin, MOXeT rapaHTupoBaTb chace- ¢ aebnokupoBaHveM nocTpagaslimx U crabunu-
Hue »u3Hu ewe 12-15% nocrpagasumm. oBbI- 3aUMen TPaHCMOPTHLIX CPeaCTB.
weHne 9P deKTMBHOCTM AOENUCTBUIA  NOXKAPHO- MoarotoBka 06y4YaeMmbIX CIOXHbIA NpPO-

LLlecC, KOTOPbIA 3aBUCUT OT pasBUTUS HayvHOW,
© CemeHos A. [l., Mansiii V. A., Xapnamos P. U., TEXHUYECKON, meToandyeckon 6asbl, nosmmx ans
Boukapes A. H.. 2020 00y4eHnsa HeoOX0AMMO MCMONb30BaTb HOBEMLUME
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- paspaboTaHa KOHCTPYKLMHA, UMUTUPYIO-
LAasa CHATME XEeCTKOCTU (pe3aHne nopora) ¢ Ky3o-
Ba TPAHCMOPTHOIO CpeacTBa.

CneunanuanpoBaHHbii TpeHaxep «Jler-
koBon aBToMOGMNb npu OTM» npu NOArOTOBKE
noXapHbIX U cnacaTenew npegHasHaveH Ans no-
BbllLEHNA 3(PPEKTUBHOCTU AEUCTBUIN MNOXKAPHO-
cnacartenbHbIX NOApa3ferneHnin K BbINONHEHUIO
paboT No NUKBMAALUMUU YPE3BbIMAMHBLIX CUTYyaLMN
Ha aBTOMOOMIBLHOM TpaHcnopTe.

MNoBbiweHne 9pPEeKTUBHOCTU AEUCTBUNI
noXKapHo-cnacaTenbHbIX nogpasgenenun obec-
NneYynMBaeTCa Ka4yeCTBEHHOW MOAroTOBKON ObGy4da-
IOLLIMXCSA K BbINOSIHEHUIO MOSHOTO cnekTpa pabor,
CBA3aHHbIX C AeBNOKMPOBaHUEM MOCTPadaBLUMX U
cTtabunusauymeit TPaHCMOPTHBLIX CPeacTB.

AsTopamu [8] nokasaHo, 4TO adhheKkTuB-
HocTb npoBeaeHusa ACP npu OTI onpeaensetcs
BbIPAXXEHNEM:

S=exp(-a-t), Q)

rae: a — nokasaTenb MHTEHCUBHOCTM rubenu mio-
Jel NMpu OTCYTCTBMM crnacaTtenbHbix pabot; t —
BpemMs OT MOMeHTa HactynneHna YC Ao okoH4a-
HUa paboT No NMUMKBMAALUKU €€ NOCNEACTBUNA.

Takum 06pa3om, yCnewHoCTb NpoBeae-
HUSA aBapurHO-crnacaTtenbHbix pabot npu OTM
ONpeaenseTcs BPEMEHHbIM NOKa3aTenem, xapak-
TEPU3YIOLLIMM ObICTPOTY BbINOMNHEHMA paboT npu
crnaceHuy NocTpagasLLEro.

B pa6ote [9] npoBoAUTCA OLEHKa Bpeme-
HW onepauui (Tabn. 1) No opraHu3auuM u NpoBe-
JEHUI0 aBapuiHO-cnacaTtenbHbix paboT npu Jo-
POXXHO-TPAHCMOPTHLIX NpoucLuecTBusx. Paspabo-
TaHbl PEKOMEHAAUMMU NO NPOBEAEHUIO 3aHATUI C
noXKapHeiMU-cnacaTensaMu,  y4acTBYOLUMMWU B
nukeugaummn [HOTI, no okasaHuio Heobxoaumon
MOMOLLY NOCTPaAAaBLUMM B 3TUX MPOMUCLUECTBUSIX.
MokaszaHo, 4TO MPOUECC ChnaceHus nocTpagjas-
LWKMX, KaK 1 TyLUEHME MoXapa, ABMAETCH TPyAoeM-
KMM, BKJIOYaKOLWMM B cebs Oonbllee KONM4ecTBO
onepauui (puc. 7).

TexHonormyeckun nOpPsAOK BbIMOMHEHUSA
paboTt npeacraesnaeTr coboin ceTeBou rpadduk Bbl-
nonHeHus pabot (puc. 7), a obbem paboT onpe-
JeneH no MPUHATOMY TUMOBOMY €AWHUYHOMY
o6bemy (M3ameputento). NepeyeHb HAMMEHOBAHUI
onepauuii, npeacTtaBneHHbIn Ha puc. 7, NpuBeaeH
B Tabn. 1.

Tabnuuya 1. Onepauuun, nposoaumMeble cnacarenamu npu ACP Ha ATH [9]

Onepauus HaumeHoBaHue onepauun Bpems BbINOSIHEHUA,
MMH

Ag MonyyeHune curHana o ATIN 0

Aq MNorpy3ska gononHUTENLHON TeXHUKW. Bblesa Ha mecto OTI1 3

A CnepoBaHue Kk mecty AT 10

As Bbibop mecta octaHoBkn ACM. OrpaxkaeHue, oceeLleHme (npu Heoo- 5
xoaumoctu) mecta ATI. YcraHoBKka orHetywmrtens, otkniodeHune AKb

Ay OueHka o6¢cTaHoBKK. OpraHu3aums B3aumMoaencTBua ¢ cOTpyaHuka- 3
mu r’Mban

As OCMOTp nocTpagasLuero 3

Ag Pasrpyska n noarotoBka MHCTpyMeHTa. JInksugaumsa BTOPUYHbLIX NO- 7
paxatowmx hakTopoB. 3anyck ruapasnumyeckux CTaHUui, reHepartopa
¥ MOJAa4va SHeprum

A; Crabunusauusi aBapunHoro aBTomobuns 3

As Ypanenue crekna u obecneyeHue 3aLmTbl OT €ro OCKONKOB 2

Ag YGopka cTekna 2

A CHATHE 0CTaTOYHOro HanpshkeHus Kysoea TC 3

Aqy BckpbiTMe 1 yaaneHue gsepen, yCTaHOBKAa AOMKPATOB ANS yBenu4ye- 5
HUA paccToaHusa 6onee KpUtTudeckoro (80 Mm)

A OueHKa COCTOAHUA NOCTPaaaBLLEro, pekoMeHaauuu o cnocobe ero 2
napnedeHnsa. OkasaHme MegMUMHCKON NOMOLLIN

Az BbiaBuranue nepeaxeri yactu TC. Mpu He0OBX0AUMOCTH, yaaneHue 3
neganen

A MpuHaTUe peleHua o cnocobe 1ebnokKMpoBaHUA NOCTPaaaBLUErO 1

Ass MepekycbiBaHWE CTOEK, OTrIMOAHNE UNK yaanNeHUe KpblLun 5

Asg Ob6ecneyeHne 3almMTbl OT NOPE30B 3

Ay7 OkasaHune meauUMHCKOW NOMOLLU 10

Asg BblkntodeHne cTaHUunin U pacyekoBKa MHCTPYMEHTA 3

Aqg dukcayma nocTpagasLUEro Ha BakyaLMOHHOM LWKUTE nNepej uiBneye- 3
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)awwmx (pakTopos, 3anycke rmapaBnnYEeCcKnX
CTaHUMM, reHeparopa u nogayve sHepruu.

Takum obpa3om, UCMONbL3OBAHME TpeHa-
epa «JlerkoBon asToMobunb npu OTM» no3Bo-
naeT NoBbLICUTL HaBblkn BeaeHna ACP npu aBa-
pusx Ha aBTOMOOMNBHOM TpaHcnopte. OpHako
HEOOX0AMMO MPOBECTM CEPUIO IKCMEPUMEHTOB
HanpaefeHHbIX Ha OTpaboTKy nocneaoBaTeNLHO-
ctu onepauuin npu ACP u BbiOpaTb onTuMarnbHoe
BpeMs MU METOAUKY OCYLLUEeCTBMEeHUs paboT, 4To
MO3BOMWUT CMPOrHO3UPOBATL U YCWUMMTL Hamnpae-
NEHHOCTb B MPOBEAEHUU ODYYEHUSA U TPEHUPOBKU
oby4yaemblX.

Mcnonb3oBaHne TpeHaxepa «Jlerkoson
aTomobunb npu OTM» Ana noarotoBku obyyae-
MbIX ABMSETCA MHOrOMYHKUMOHAMbHBLIM, YTO A0-
CTUraeTcs NPUMEHEHUEM HECKOSBbKMX MOOUMBHBLIX
y4ebHbIX TpeHakepoB. M3MeHeHue nonoxeHus
MOOUNbHBIX Y4EOHbIX TPEHAXKEPOB OTHOCUTENbLHO
Apyr Apyra nos3BonseT co3gaBaTb YHUKASIbHbIE
yCrnoBuUS AN nposeaeHus AeWCTBUIW NO nposeje-
HUIO aBapuUMHO-cNacaTenbHbiX pPaboT, Kak B CO-
CTaBe OTAENEHUS, Tak U MHAUBUAYATLHO.

TpeHaxep «JlerkoBon aBTOMOBUMbL MpU
OTM» ana noAroToBKM NOXAapHbIX U cnacaTtenew
Nno3BONSET OCYLIECTBNATbL MOAENMPOBAHWE Crie-
aywowmx sugos OTI:

+ noboBO€e CTONKHOBEHUE;

* KacaTenbHOe CTONIKHOBEHWE C OMpPOKU-
AbIBAHMEM Ha KpbILLY;

* KacaTenbHOe CTONIKHOBEHWE C OMpOKK-
AblBaHMeM Ha 60K;

« ©okoBoW yaap.

Nno3BONseT:

* npuobpeTaTb HaBbIkKM NPOBEAEHUA Ae-
ONoKMpOBKM noctpagaswmx npu OTM u3 TpaHc-
nopTa;

* npuobpeTatb NPaKTUYECKUE HAaBbIKU
Nno OKasaHwio NEPBON NMOMOLLIK;

*  MCUXONOrMYECKU NOArOTaBNMBATL Cna-
caTenen K BHELIHEMY MPOSBIEHUIO BCEBO3MOX-
HbIX TPABM Y NOCTPAAAaBLUMX;

* npuobpeTaTb HAaBbIKM IBaAKyauuu ¢
MecTa NPOUCLLECTBUS;

* npuobpeTaTb HaBblkM OKa3aHua nep-
BOM MOMOLLU HA MECTE MPOUCLLECTBHUS;

* npuobpeTatb HaBbikM NPOBEAEHMSA
cepaeyvHo-nerovyHon peaHuMauun (CJ1IP) Ha Tpe-
Ha)Xkepax-MaHeKeHax pasHoro Bo3pacTa;

* BbISABMATL U MCNPaBnATbL OwKnOKu, Ao-
MyLWeHHbIE Npu NpoBeAeHun AeBMNOoKUPOBKM U
nposegeHuna meponpuatuin no CJIP.

TpeHaxkep «JlerkoBon aBTOMOOUMbL MpK
OTM» cHabxeH 3anacHbIMU CMEHHBLIMWU YacTsMMU,
no3ponaWwumm 6e3 ycunuii U B KOPOTKUIA CPOK
NMPUBECTU €ro B COCTOAAHWE FOTOBHOCTM ANs Mpo-
BEAEHUS YNPa>KHEHWI HA MaHEKEeHax, YTo MO3BO-
nset Haunbonee NOMHO OXBaTUTb BECH CNEKTP pe-
AHMMAaLMOHHOIO BO3AENCTBMA HA MOCTpagaBLUMX.

73

Pabodee mMeCcTO MOArOTOBKM MOXAPHBIX U
criacarenen CHADXXEHO  CUCTEMOW  CBETO-
LIYMOBOro BO34eNCTBMA C CUCTEMOW BM3yanusa-
LUK, OCYLLIECTBNAOLLEN 3aAbIMIIEHNE CanoHa aB-
TOMOBUNA, a TaKke CUCTEMOW WMUTUPYIOLLIEN
ocagku (ooxab). PyHKUMOHANbHbLIE BO3MOXHOCTH
TpeHaXkepa No3BONSAT NPOBOAUTL MHOTOKPATHbLIE
npakTu4eckme 3aHaTua ¢ obydarowmuMuca no ge-
OGnokmpoBaHuo nocTpagaswmx npu OTM ¢ wuc-
NoMnb30BaHUEM COBPEMEHHOTO MEXaHU3WPOBaH-
HOFO M HEMEXaAHW3UPOBAHHOTO  aBapPUWHO-
crnacatenbHOro UHCTPYMEHTa.

Takum oBpa3om, UCMONb3OBAHME TpEeHa-
epa «Jlerkoon asToMobunb npu OTIM», coue-
Tawowero B cebe HegOCTalLWMe TEXHONOMMYECKNE
onepauuu AebnOKMPOBaHWA W W3BMEYEHMA MO-
CTpajaBLUMX W3 MNOBPEXAEHHbIX TPAHCMOPTHbIX
cpeacTs, MO3BONUT NOBbLICUTL KAYECTBO 0DyYEeHMSA
ANS BbINOSHEHWUS NOJIHOMO nepedvHs paboT, cBs-
3aHHLIX C AebnoKMpoBaHUEM MNOCTPajaBLLMX M
ctabunusaumen TPaHCMOPTHbIX CPeACTB. 3aHATUA
Ha yd4ebHOM TpeHaxepe «JlerkoBon aBTOMOOUNDb
npu OTM» A4Na noAroTOBKWM NOXapHbIX M cnacare-
nen cpopMupytoT y o6ydaroLLMXCa YeTKOe MOHU-
MaHWE MPaKTUYECKOTO MPUMEHEHUSA aBapPUAHO-
cnacatenbHOro MHCTPYMeHTa, nocnegoBatenbHo-
CTU OEeNCTBUA W OCODEHHOCTU W3BMEYEeHUs1 Mno-
cTpagaBluMx M3 aBTOMODUNEN C pPasnMYHbIMU
dopmamu nospexageHuin B pesynetate AT, a
TakK >ke No3BONAT 0TPaboTaTb HABLIKM OKa3aHUs
NepBOM MNOMOLLUM B 9KCTPEMAnbHbIX YCMOBUSIX.
BbinonHeHne 3agay Ha TpPeHaXxepe BO3MOXKHO Kak
WHAUBUAYANBHO KaXKabiM 00y4aloLWmMMCs, Tak U B
COCTaBe OTAENeHus, YTo No3BonsAeT BuiOpaTh on-
TUMarnbHOE BPEMS U METOAMKY OCYLLECTBIEHMSA
paboT, a TaKke CnporHo3upoBaTb U YCUIUTb
HanpaBfeHHOCTb B NPOBEAEHMU O0yYeHUs U Tpe-
HUPOBKU 0By4aeMbIX.

BbiBoabl

B pabote npoBedeH aHanmM3 KOHCTPYK-
TUBHbIX OCOBEHHOCTEN CEPUNHO BbIMYCKAEMbIX
y4elbHbIX TpeHaxepoB AnA oTpaboTKu HAaBLIKOB
paboTbl MOXXaPHLIX M cnacaTenemn no NPoBeAEeHUIO
ACP npu AOTI1. YcTtaHOBMAEHO, YTO Ha CEPUIAHO
BbINMYCKaEMbIX TPEHaXkepax OTCYTCTBYET BO3MOX-
HOCTb OTPabOTKM AENCTBWI: NO CABUrY Mpubop-
HOW MaHenu Co CTOPOHbI BOAMTENS U naccaxupa,
MO CHATUIO Kpbifia nepegHero co CTOPOHbI BOAM-
TENA M naccaxkupa, No CHATMIO XXECTKOCTU (pesa-
HKME nopora) ¢ Ky3oBa TPaHCNOPTHOro CpeacTBa.

B paboTte npeanoeHbl KOHCTPYKTUBHbLIE
pelleHns, Mo3BonsAwWmMe oTpabaTbiBaTb BECb
nepeveHo onepaumi npu nposegeHun ACP Ha
aBTOMODOUNBLHOM TpaHcnopTe:

- peanm3oBaHa BO3MOXHOCTb MPOBEAEHNSA
AENCTBUIA: MO caABUry NpUOOPHON MaHenu co CTo-
POHbI BOAMTENS U MacCaxupa;
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NMPUMEHEHWE PASPABOTAHHbIX SKCMNPECC-METOAUK OLIEHKA
OrHE3ALLUTHBLIX CBOUCTB TEKCTUJNIbHBIX MATEPUANOB

B.TI. CMMIMPUOOHOBA, A. 1. HUKN®OPOB, O. I'. LUPKUHA, C. H. YIIbEBA
PrB0Y BO MBaHoBCKasa noxapHo-crnacartenbHasa akagemus MC MYC Poccuu,
Poccuinckas deaepauus, r. MBaHOBO
E-mail: nika.spiridonowa@yandex.ru, anikiforoff@list.ru, ogtsirkina@mail.ru, jivotjagina@mail.ru

B oaHHOI cTaThbe OCBELLIEH BOMPOC CHMMKEHUS NOXKAPOONACHbLIX CBOWCTB NONIMMEPHbLIX MaTepuanoB Ha
TEKCTUNbHON OCHOBE. MOAHMMAETCS TeMA COBEPLUEHCTBOBAHUS OrHE3aLUUTHbLIX CBOWCTB TEKCTUNbHbLIX MaTe-
puanos. MpuBOAATCA OCHOBHbIE BUAbI OrHE3ALUUTHbLIX COCTABOB, MOMYYMBLLMX LUMPOKOE PACnpOCTpaHEHUE B
TEKCTUNBHOM U APYrMX OTPAaCnax NPOMbILLMNEHHOCTU. PaccMaTpuBaroTcs CyLeCTBYIOLUME METOAbl HAHECEHUS
AHTUNUPEHOB U aKTyanuaupyeTcs BOMPOC UX COBEPLUEHCTBOBAHUS. OTMEYEHbl JAOCTOMHCTBA BbIMyCKAEMbIX
OrHE3aLUMUTHbIX KOMNO3ULMIA. B kauecTBe HeaOCTATKOB NPUMEHSEMbIX aHTUMMPEHOB 0603HAYEHbI TOKCUYMHOCTb,
HEYCTOMYMBOCTb K BO3AENCTBUIO BNnaru U NpobnemMbl HAaHECEHMS TaKUX COCTABOB HA CMECOBbIE TKAHWU. AHamNU-
3UPYIOTCA U3MEHEHUS1 OCHOBHBIX MOXXAPOONACHbIX CBOWCTB TEKCTUIbHbLIX MaTepuanoB, TakuX, Kak KMCnopoa-
HbIA UHAEKC, BOCMITAMEHSIEMOCTb U CNOCOBHOCTb K AbIMOOBPA30BaHUMIO 32 CUET NPUMEHEHUSI OTHE3ALLUTDI.

B paboTe paccmoTpeHa BO3MOXHOCTb NMPUMEHEHUSA HOBbLIX METOAMK BbICTPON OLEHKU OTHE3aLUMUTHbIX
CBOWCTB TKaHel C HaHECEHHbIMW OrHe3alMTHbIMKU cocTaBamu. [peanoxeHo WUCNONbL3OBaHUE HUXPOMOBOW
NPOBONOKU ANSA NPOBEAEHUS UCNBITAHUIA HA NPOXMTAaeMOCTb 06pas3sLOB TEKCTUNMBHBLIX MaTepuanos. MNpueeaeHa
MEeToaMKa AN OLEHKU TKaHeN, 0OpaboTaHHbIX aHTUNMPEHOM, Ha TOPEHME, TNEHME U pacnpoCcTpaHeHue nna-
MEHU NO NOBEPXHOCTU. OTPaXKEHbI OCHOBHbIE Pe3ynbTaTbl NPOBEAEHHbIX UCCNEA0BaHUI ANSA Pa3NUYHbIX BU-
[OB CYPOBbIX U MOArOTOBMEHHBLIX LIENMIONO30COAEMKALLMX TKAHEN C Pa3NUYHbIMU DU3NKO-MEXAHNYECKUMU
CBOWCTBaMM C UCMONb30BAHUEM Pa3pabOTaHHbIX SKCMPECC-METOA0B OLIEHKMN.

KnioueBble CroBa: TEKCTUNMbHbIE MaTepuarbl; aHTUNMPEH; OrHesalMTHas 0bpaboTka; KUCNIOPOAHBIi
MHIEKC; HUXPOMOBBIii TECT.

APPLICATION OF THE DEVELOPED EXPRESS METHODS
FOR EVALUATING THE FIRE-RESISTANT PROPERTIES OF TEXTILE MATERIALS

V. G. SPIRIDONOVA, A. L. NIKIFOROV, O. G. TSIRKINA, S. N. ULIEVA
Federal State Educational Institution of Higher Education «lvanovo Fire and Rescue Academy
of the State Fire Service of the Ministry of the Russian Federation for Civil Defense,
Emergencies and Elimination of Consequences of Natural Disasters»,
Russian Federation, lvanovo
E-mail: nika.spiridonowa@yandex.ru, anikiforoff@list.ru, ogtsirkina@mail.ru, jivotjiagina@mail.ru

This article highlights the issue of reducing the fire hazard characteristics of polymer materials on a tex-
tile basis. The topic of improving the fire-resistant properties of textile materials is raised. The main types of
flame retardants that are widely used in textile and other industries are given. The existing methods of applying
flame retardants are considered and the issue of their improvement is updated. The advantages of the pro-
duced flame-retardant compositions are noted. The disadvantages of the used flame retardants are indicated
as toxicity, instability to moisture and problems of applying such compositions to mixed fabrics. Changes in the
main fire-hazardous properties of textile materials, such as the oxygen index, flammability, and the ability to
smoke through the use of fire protection, are analyzed.

The paper considers the possibility of using new methods for rapid assessment of the fire-resistant
properties of fabrics with applied fire-resistant compounds. The use of nichrome wire for testing the burnability
of samples of textile materials is proposed. The methodology for the evaluation of fabrics treated with flame
retardant, combustion, smoldering, and flame spread on the surface. The main results of the conducted re-
search for various types of harsh and prepared cellulose-containing fabrics with different physical and mechan-
ical properties using the developed express evaluation methods are presented.
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B HacTodwee BpemMsA MONMUMEpPHLIE MaTe-
puanbl CTanu HEOTLEMIIEMON YacTbO NOBCEAHEB-
HOW >Xu3HK. LLnpokoe pacnpocTpaHeHne nosny4mnu
TEKCTUIbHBIE MaTepuansl PasfiM4yHOTO MPONCXOXK-
OEHUS U XUMWUYECKOTO COCTaBa, MOCKOMbKY OHM
UCMONb3YIOTCH BO BCEX Chepax Xu3HeaesTensHo-
ctu. CTOUT OTMETUTb, YTO MPAKTUYECKU BCE TEK-
CTUSIbHbIE MaTepuanbl ABNAITCA NErkosocnname-
HAeMbIMK. Mcxoas w3 9Toro, ocobyld BaXKHOCTb
npeacTaBngeT onpedesnieHne mx MnoxapoonacHbIX
CBOWNCTB Ansi obecnevyeHna noxxkapHon 6esonacHo-
CTW OOBEKTOB 3aLLUUTHI.

MpobnemMa  npuaaHuMs  OTHE3ALLUTHBLIX
CBOWCTB TEKCTUNbHBLIM MaTepuanam peluaeTcd
pa3nuyHbiMn metTogamu. CyLLeCcTBYIOT ABa OCHOB-
HbIX crnocoba HaHeCceHWs OrHe3aLuTHOro cocrtaea
Ha TEKCTUMbHBLIE BOJIOKHA, TKAHW U TOTOBLIE U3ae-
nua: NOBEPXHOCTHAaA unu obbemHaa obpaboTka ¢
nocrneayowmm obpa3oBaHMEM Ha MOBEPXHOCTU
TPYAHOPACTBOPUMbIX COEAWHEHUIA, U XUMUYECKAS
Moamndukauuna BONOKOH'. TexHomoruJeckasl 4acTb
HaHEeCEHUs OTHE3aLUTHOTO COCTaBa He BbI3bIBAET
3aTPYAHEHUIA, O4HAKO eCTb NPOBneMbl, CBA3aHHbIE
¢ obecneyeHneM HOpMaTUBHLIX TpeboBaHui B 00-
nactu noxkapHon 6e30nacHOCTM AnA Takux u3ge-
WA,

Mcxoaa 13 BbILIECKA3aHHOMO, akTyanbHOK
3agaden Asnderca paspaboTka U COBEPLUEHCTBO-
BaHWE TEXHONOIMYECKUX NPOLECCOB U 000pyaoBa-
HWUS ANS BbIMyCKa OFHE3aLUULLEHHBIX TKaHEN W
OLIEHKa MX MOXAapOoOMacHbIX CBOWCTB C YYETOM
TpeboBaHUn HOPMATUBHbLIX AOKYMEHTOB. Cneayet
OTMETUTb, YTO PELLEHUE AaHHON NPOBNEMbl MOXET
ObITb OCYLLIECTBNEHO 3a CYeT pa3paboTKkM HOBbIX
OrHe3aLWUTHLIX KOMNO3uuuMin U cnocoboB ux 3a-
KpEenmeHms Ha matepuane COBMECTHO C CO3JaHu-
€M HOBbIX METOAMK OLEHKM OrHe3alMTHbIX
CBOWCTB TEKCTUIIbHLIX MaTepuarnos, NO3BOMSOLLUX
oueHUTb 3PPEKTUBHOCTL AEWUCTBUA HAHECEHHbIX
AHTUMWUPEHOB.

Kak nokasanu uccrnegoBaHus MPOLLECCOB
TEPMUYECKOW AECTPYKUUM NONMMEPHbLIX maTtepua-
NoB B MNPUCYTCTBMU 3amMenuTENnen rOpeHus,
HanbOMNbLLUIA OTHE3aLUTHbLIA 3¢pdekT AaloT BeLle-
CTBa, 3ameansallime Macco-tTenfonepegady 3a
CYeT pasnoXXeHus ¢ 9HAO0TEPMUYECKUM hdeKkTOM
B Y3KOM TEMNEepaTypHOM WHTEpBane, cosnaaro-
LWeM C Ha4anoM MHTEHCMBHOTO pa3noXeHus odpa-
BaTtbiBaemoro nonuMepa [1-3].

' Cnoco6bi u CpPEACTBA OrHE3aLUUTbl TEKCTUMNbHBIX
matepuanos. Pykosogctso MYC Poccuun. Beeg.
2004-01-21. M.: o'y BHUMNO MYYC Poccun,
2004. 48 c.

78

B HacTosilee Bpema Ha TeppuTopumn Poc-
CuU MPOU3BOZATCA Mpenapatbl Mapku Tesarpad.
TexHonorna OrHesaluMTHON OTAEeNKW TKaHen 3a-
KMIOYaeTcs B CnegyloweM: B peakTop, CHabxeH-
Hbli NOMACTHOW WNW MPONENNEPHON MELLASKOW,
npu Temnepartype paboyel 30HbI MOMELLEHUsA No-
CnefoBaTeNibHO BBOAAT B PACHETHbIX KONMMYECTBaX
BOAY, HUTPUNOTPUMETUNGOCKHOHOBYIO KUCHOTY U
MOYEBUHY.

B TeyeHue AMUTENBLHOTO BpPeMEHW 3a py-
OexxOM Ansi MOBEPXHOCTHOW 00paboTku Uennto-
NO3HbLIX TKAHEW npuMeHanca Mmetoa Proban ¢ wuc-
Nonb30BaHUEM B Ka4yeCTBE 3aMEASIMTENSA ropeHuns
xnopuaa Tetpa(rugpokcumeTumadocdonnsa. Oc-
HOBHbIM HEAOCTATKOM YKa3aHHOro Metoga sABns-
eTcs cHmkeHne Ha 30% NPOYHOCTU TKAHWU U NOBbI-
LIEeHMe >KeCTKoCTM matepuana. Kpome Toro, ume-
IOTCA JaHHbIE O BbICOKOW TOKCUYHOCTW NPOAYKTOB
rOpeHus LEenmnionosHbiX marepuanos, moguduum-
pPOBaHHLIX AaHHbLIM npenapatoM. lMpu Tepmonuae
TKaHW Npu Temneparypax 200-300°C Habnoaaert-
¢4 BblaeneHue pocduHa [1-7].

B kauecTBe orHesawmTHOro cocraea npu-
MEHSIETCA HE coAepKaLlee ranoreHoB COeAMHEHUE
Mekodhnam NPP. lNMpenapat pekoMmeHayeTca ans
OTAENIKM LENmMono3HbiX BOMOKOH U MX CMecen,
npu 3TOM OH HE OKAa3bIBAET HEraTMBHOIO BO3AEN-
CTBUSA Ha rpud M OTTEHOK maTepuana. Ons HaHe-
CEHUs MPOAYKTA UCMOMb3YITCA OObIYHBIE NPOMK-
TOYHbIE MALUUHbI HEMPEPBLIBHOIO AENCTBUA C OT-
KUMOM, MPUMEHSIEMbIE B OTAenke Tekctunda. Oa-
HUM U3 HegocTaTkoB lNekodhnama MOXHO cUMTaThb
HEeYCTOMYUBOCTb K CTUPKE.

Lesenuapckaa dupma Ciba Bbinyckaer
npenapaTt Pyrovatex-CP, npuMmeHsieMmbld Aans oT-
AenKn LUennonosHbix TkaHen [8]. Mpu obpaboTke
Lenmono3HbiX TKaHen no metoay Pyrovatex-CP
OrHe3alWTHbIE CBOWCTBA AOCTUIaKTCA Nnpu Co-
aepxaHun 2,0 % npenapata B Mmatepuane. Cyule-
CTBEHHbIM HEAOCTATKOM OrHE3aLUMLLEHHbIX TKa-
Hel, 00paboTaHHbIX yKa3aHHbIM COCTABOM, SBMS-
€TCH TOKCUYHOCTb MPOAYKTOB MUPOMM3a 3Tux ma-
Tepuanos. lNokasaHo, 4To npu Temnepatype 300-
400°C NPOUCXOAUT BbIAENEHWNE 3HAYUTENBLHOrO
KONMMYeCcTBa METaHOMa, YTO MCKIYAET BO3MOX-
HOCTb MNPWMEHEHUS OrHe3aLUMLLEHHbIX TKaHEeW B
3aMKHYTbIX NpOCTpaHcTBax [5, 7].

AHanorom cocrasa Pyrovatex-CP aBndaet-
CA OTeyecTBeHHbI npenapat lNupoduke. Uccne-
JOBaHUSI NpPOLECCOB OrHe3alUTHON 0BpaboTKu
TKaHEN U3 CMecH XIonkKa U NoONMaPUpPHLIX BOMOKOH
C ucnonb3oBaHMeM coctaBoB Proban, Pyrovatex-
CP u Ha ocHoBe Nupodhukca nokasanu, 4To ¢ yBe-
nMyeHneM B mMarepuane AonuM CUHTETUYECKOTO
BOMNoOKHa 6onee 15 % nony4nTb OrHe3alMLIEHHbIE
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TKaHW He ypaeTtcsa [5]. Mexay TeMm TKaHu u3 yka-
3aHHOW CMECU BOJIOKOH B HacTOSILLEE BPEMS LUU-
POKO MCMONL3YIOTCH, M MPoBnemMa CHUXEHUS ropo-
YeCTMW STUX TKAHEN OCTAETCA aKTyanbHON.
CnoxxHocTb paspaboTku 3ameanuTenen
rOpeHns 4ns CMeCOBLIX TKAHEW CBA3aHa C TEM, YTO
TeMnepaTypHble MHTEPBAanbl Pa3nOXeHWUs LEnmto-
NO3HOW cocTaensaloWwen u nonuadpupa He coena-
Jakor. Ecnm TepMoaecTpykums XIomnka Ha4MHaeTcs
B UHTepBane 250-300°C, T0 Ans nonuadgupa npo-
LEeCC pasnoXeHus caBuraeTca B Oornee BbICOKO-
TeMnepaTypHylo obnacrb (350—40000) [1-7]. Ona
NOMyYEHUss TKAHU C MOHWKEHHON TOPHOYECTLIO U3
CMECH Lennono3HbiX U nonuadupHbIX BOMOKOH (B
COOTHOLIEHMN 67:33) MOXeT ObITb UCMOMNb30BaH

cocTaB, BKMoYawLWwmin  ¢hocpopasoTcogemraLumni
3aMmennuTens ropeHus T-2.

lNpu oueHKe noXapoonacHbIX CBOWCTB MO-
NMMEPHbIX MaTepuanoB Ha TEKCTUMBHOMW OCHOBE
YYUTLIBAETCA 3HAYEHME KUCINOPOAHOIO MHAEKCA —
MWHUMAanbLHOrO COAEpPXKaHus KMCnopoaa B KUCHO-
pPOAHO-a30THON CMECU, MPU KOTOPOM BO3MOXKHO
cBeyeobpasHoe ropeHue marepuana B yCrnoBUSIX
cneumanbHbIX UCTIbITaHuit . MonyyaeMble TKaH! U3
CMECH LIENITIONO3HbIX U NONMIUPHBIX BOSIOKOH C
MOHWXKEHHON TOPIOYECTLIO XapaKTEepPU3yIOTCA KuC-
nopoaHsiM uHaekcom 28-30 %, npu aTOM coaep-
XaHue  aHTunupeHa T-2  He  npeBblaeT
10-12 %. Pe3ynbTaTbl OLEHKW OrHe3awmTHbLIX No-
Kasatenen TkaHew A0 U nocne obpaboTkn aHTUNK-
peHom T-2 npeacTaBneHbl B Tabn. 1.

Tabnuua 1. OrHe3awMTHbIe NOKa3aTesii TKAHEW U3 CMeCU LIeJUTHONO3HbIX
M NONU3(UPHBLIX BOJSIOKOH A0 U NOCiie 00paboTku aHTUNMpeHom T-2

CopepxaHue | Copepxa- KucnopoagHbii BocnnameHseMOCTb Cnoco6HOCTb K
nonuacpup- Hue ¢oc- uHaekc, % no FOCT 50810-95° ObIMOOGpPa30BaHUIO
HOrO BOJIOK- dopa B Drop/Boup
Ha B TKaHW, TKaHu, % 0o oopa- nocne no obpa- | nocrne 06- | po o6pa- nocne
% 0OTKM obpaboT- 6OTKM paboTku 60TKM obpa-
KW OOTKMN
6 1,45 20,4 30,8 NEerkoBocn | TpyaHoOBOCH 11/272 -/146
7 1,61 211 34,0 NEerkoBocn | TpyaHoOBOCH -/196 40/102
14 1,26 20,9 31,2 NEerkoBocn | TpyaHoOBOCH -/166 41/73
33 1,40 19,0 28,4 NEerkoBocn | TpyaHOBOCH - -
* Orop — KO3 DULIMEHT AbIMOOGPaA30BaHNA B NPOLIECCE rOpeHus, M°/KT; Houp— KO3 PULMEHT AbIMOOBpasoBa-
HUS B NPOLIECCE MMPOoNu3a, M /Kr.

Bbicokast adhheKTUBHOCTL OrHE3aLUMTHOTO
OENCTBUA aHTMnupeHa T-2 00bACHAETCA MHIMOK-
pOBaHUEM MPOLIECCOB, MPOTEKAKOLMX KAK B KOH-
AEeHCUPOBaHHOW, TaK M B ra3oBoi asax npu Tep-
MOJIM3E U TOPEHNUN TEKCTUNBHBLIX MaTepuanos. Beol-
COKasi CKOpOCTb kapOOHM3auuMum Mpu TepMonuse
BONOKHOOOpasyowero  nonuadupa  mcknoyaer
KannenageHue npu ropeHnn CUHTETUYECKUX BOJIO-
KOH.

FOCT 12.1.044-89 (MCO 4589-84) «Cucrema
cTaHgapTtoB OesonacHocTu Tpyga. lMoxxapoB3psbl-
BOOMACHOCTb BEWECTB M martepuanoB. Home-
KnaTypa nokasaTenew M MeTtogbl Ux onpegerne-
HuA» (YTB. nNocTaHoBneHuem [0ocyaapCTBEHHOrO
komuteta CCCP no ynpasneHuo Ka4eCTBOM MNpo-
aykuun un craHgapram ot 12 gekabpsi 1989 r.
Ne3683). URL: https://base.garant.ru/2321321/
gnaTa o6pauwenns 03.02.2020).

FOCT P 50810-95 «[lNoxxapHaa 6e30nacHOCTb
TEKCTUMBHBLIX MaTepnanoB. TKaHU AEeKOPaTUBHELIE.
MeToa wuCMbITAHMA Ha BOCMNAMEHSEMOCTb U
knaccucpmkauyuay (yte. nocraHosneHuem [ocC-
craHgapta P® ot 29 asrycta 1995 r. Ne454),
URL: https://base.garant.ru/198774/ (nata oGpa-
weHua 13.01.2020).
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MNpn un3ayyeHun 3PPEKTUBHOCTU OrHesa-
LUMTHBLIX COCTABOB HA TEKCTUMbHbLIX MaTepmanax B
KadecTBe OOBLEKTOB UCCNEAOBaHUA UCMOMbL30Ba-
NUCb CYPOBbIE M MOATOTOBIEHHbIE LEN0N030C0-
Jepxawpe TKaHu C  pasnuyHbiMU - (PUBKKO-
MeXaHu4Yeckumu ceoincrsamu. B kadecTtBe orHe-
3aWUTHBIX COCTaBOB MPUMEHANUCL Haubonee
pacnpoCTpPaHeHHbIE B HACTOALLEE BPEMS aHTUMM-
PEHbl OTEYECTBEHHOIO U 3apybexxHOro npousBoa-
ctBa — lNpobGaH (cpegHuit pacxog 100-230 r/m),
Mekodhnam NPP (cpeanun pacxog 300-400 r/n) n
Tesarpad J11 (cpeaHuin pacxog 200-230 r/n + 100-
120 r/n kapbamuaga). OCHOBHbIE XapaKTEPUCTUKU
UCMNOMb30BaHHbIX B paboTe maTepuanoB npuse-
JeHbl B Tabn. 2.

Mpu ucnbiTaHuM 0BpabOTAHHBIX AHTUNK-
peHamMn TEKCTUMbHLIX MaTeEpUanoB K AEWCTBUIO
BbICOKMX TEeMNEPaTyp U OTKPLITOrO NfaMeHun Obinm
UCMNOMb30BaHbl OPUIMHANLHBLIE METOAMKM  JKC-
NpPecc-OUeHKN OrHesawmTHbIX CBOWCTB K den-
CTBUIO BBLICOKMX TeMnepartyp (HUXPOMOBLIA TECT)
W K OEWCTBUIO OTKPbLITOrO MraMeHu rasoBon ro-
penku.
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OLIEHKA 3®PEKTUBHOCTU AEATENBHOCTU COTPYAHNKOB U PABOTHUKOB
CYOEBHO-3KCNEPTHOIO YYPEXAEHUA
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B cratbe packpbiBaeTca He0OX0AUMOCTE BbIPAOOTKM NOAXOA0B K OLEHKE PEe3ynbTaTUBHOCTU U 3-
EKTUBHOCTU PaboTbl COTPYAHMKOB 9KCMEPTHBLIX ydpexaeHun ansa popmumpoBaHuMs OOBLEKTMBHOIO npea-
CTaBneHus 0 NPodPECCUOHATNbHbIX U MIMYHOCTHLIX HELOCTATKax U JOCTOMHCTBAX COTPYAHUKOB, BO3MOXHOCTU
LeneHanpaBeHHOro UCMPaBrneHns aTUX HEJOCTATKOB, LIENOCTHOrO (DOPMUPOBAHUA, PA3BUTUA COTPYAHMKA
Kak BbICOKOKBanNnM@MUMPOBAHHOIO crneynanucTa u ero ganbHenwero npodeccmoHansHoro pocra. B ocHoBe
METOAMKM - pe3ynbTaTbl aHanusa AEeATeNbHOCTU MO MCCMEeAOBaHMIO MOXapoB, METOAUYECKOW, HAYyYHO-
TEXHUYECKOW AEATENbHOCTU, UCTILITATENbHBLIX paboT B 0bnacTu noxxapHon 0e30mMacHOCTM U APYrMX BUAOB
JEeATeNbHOCTU COTPYAHMKA IKCNEPTHOTO YYPEXAEHUs 3a kaneHgapHoeli rog. MNpobnema 0o6beKTUBHON OLEH-
KM COTPYAHWMKOB 9KCMEPTHOrO YYpPEXAeHWs Haspena gaBHO, MOCKOSNbKY MMEHHO COTPYAHMK 3KCNEpPTHOro
yypexageHnsa yctaHaBnuBaeT obCTOATENLCTBA BOSHUKHOBEHUSA M Pa3BUTMA TOPEHUS, YTO SABNAETCA KNoye-
BOM 3aJa4en Npu paccrnefoBaHuK yronoBHbIX Aen No noxapam. Kak nokasbiBaeT cyaebHasa npakTuka, Kno-
YEBbLIM B Aerax CBA3AHHbIX C NOXapamu ABMSETCA IKCMEPTHOE 3aKNIOYEHUE YKa3biBaKOLLEE HA NPUYUHY NO-
xapa. PeaynbTarbl Hay4HbIX UCCNEAOBaHUI NO OuUEHKe 3PAEKTUBHOCTU AEATENbHOCTU COTPYAHUKOB 9KC-
NEPTHOTO yYpeXAEHMA, aHanM3 HOPMaTUBHBIX MPABOBLIX AKTOB PErMamMeHTUPYIOLMX NOPAA0K onpeaeneHus
nokasaTenen pe3ynbTaTUBHOCTU M I(PAEKTUBHOCTU AEATENLHOCTU, @ TaKKE OMNPOChI U AHKETUPOBAaHUE
JOIMKHOCTHBIX MWL, 9KCMEPTHLIX YYPEXOEHUN NO3BONUNK BbIAENWUTL ONpPeAerneHHble Buabl npodeccnoHans-
HOW AeAaTenbHOCTU. Pesynbrarbl paboThbl NO3BONAT CO34aTb 3PAEKTUBHBIA MHCTPYMEHT MOBbLILLEHUST Kaye-
cTBa (POPMUPOBAHMSA M Pa3BUTUS COTPYAHMKA KaK BbICOKOKBANUMMUMPOBAHHOIO cneumanucTta ¢ ganbHen-
MM ero npoeccrnoHansHbIM POCTOM.

KrniouyeBble cnoBa: nokasarenu OLUEHKU AeATEenbHOCTU, 3PPEeKTUBHOCTL AEATENbHOCTU, UCMbITa-
TenbHaga noxapHasa nabopatopusi, 4€ATENLHOCTL IKCNepTa, cyaebHO-3KCNEPTHOE yupeXkaeHue.

THE ESTIMATION OF EFFICIENCY OF ACTIVITY OF EMPLOYEES AND WORKERS
FORENSIC UNIT

N. A. TARATANOV, E. V. KARASEYV, I. A. BIRYUKOVA
Federal State Educational Institution of Higher Education «lvanovo Fire and Rescue Academy
of the State Fire Service of the Ministry of the Russian Federation for Civil Defense,
Emergencies and Elimination of Consequences of Natural Disasters»,
Russian Federation, lvanovo
E-mail: evkar75@mail.ru, taratanov_n@mail.ru

The article reveals the need to develop approaches to assessing the effectiveness and efficiency of
the staff of expert units for the formation of an objective view of the professional and personal shortcomings
and advantages of employees, the possibility of purposeful correction of these shortcomings, holistic for-
mation, development of the employee as a highly qualified specialist and his further career growth. The
methodology is based on the results of the analysis of fire research activities, methodological, scientific and
technical activities, testing in the field of fire safety and other activities of the employee of the expert unit for
the calendar year. The problem of objective evaluation of employees expert units is long overdue, because
the officer expert units establish the circumstances of the origin and development of combustion, a key ob-
jective in the investigation of criminal cases on fires. As the judicial practice shows, the key in cases related
to fires is an expert opinion, because the circumstances revealed during the fire-technical expertise will indi-
cate the cause of the fire. Results of scientific researches in the field of development of methodical ap-
proaches on an assessment of efficiency of activity of employees of expert division, the analysis of normative
legal acts regulating an order of definition of indicators of efficiency and efficiency of activity, and also polls
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and questioning of officials of expert divisions allowed to allocate certain types of professional activity de-
manding an assessment. The results of this work will create an effective tool to improve the quality of for-
mation and development of the employee as a highly qualified specialist with further career growth.

Key words: performance evaluation indicators, performance efficiency, test fire laboratory, expert

activity, forensic unit.

Pa3Butne aKCNEPTHbIX YYPEexaeHWn, Kak
MoBbIX APYrUX OpraHu3auui, 3aTpyaHUTENBHO
0e3 4YETKOro npeacTaBneHMs O BO3MOXHOCTSX,
noTeHumane u cnabbix MecTax COTPYAHUKOB, YTO
JOIMKHO CTAHOBUTCA KIHOYEBLIM aCMekToOM B pea-
nu3auuMu CTpaTermm BCEro yupexxaeHus.

Takke NO pPELEHWIO  PYKOBOAWUTENSA
(HaYanbHMKa) 9KCNEPTHOro ydypexaeHuna MYC
Poccun cotpyaHukam (paboTHukam) U3 CpeactB
NOMYYEHHbIX OT MPUHOCALLENW A0X04 AEATeNbHO-
CTM MOTYT BbINMAYMBATLCA  AOMNOSIHUTENbHbIE
npemMuu, pasMep KOTOPLIX ONpeaensieTca B COOT-
BETCTBMM C JNIUYHBLIM BKMNagoOM COTPYAHMUKA B Bbl-
NMoMHeHWe 3agad, CTOAWMX neped 9KCNepTHbIM
yupexaeHnem'. Pa3mepbl [JEHEXHOro CTUMYNu-
poBaHMA 3a CYET BHEBIOOKETHLIX CPEeACTB MPUKa-
30M HEe YCTaHOBJIEH, MOSTOMY HA AaHHLIA MOMEHT
paspabotka MeToga (anroputma) [AEHEXHOro
CTUMYNMPOBaHUA COTPYAHUKOB M3 BHEDIOMKET-
HbIX CpeACTB SABMSAETCA akTyanbHbIM Hanpasre-
HUEM, C LENb COBEPLUEHCTBOBAHMA CUCTEMBI
CTUMYNMpPOBaHUA W Bonee KavyeCTBEHHOro Bbl-
MOMHEHUs 3ajay COTPYAHMKAMW  9KCMEPTHOro
YYpEeXOEHUA.

OcCo03HaHMe pPykoBOACTBOM He0OXxoanmo-
CTM MMETb NoJO0OHOE NpeacTaBfeHWe 3a4acTylo
ABNSETCA CTUMYNIOM ANA  COTPYAHWUKOB, 4bSA
WTaTHas YUCMEHHOCTb B 9KCMEPTHOM ydpexae-
HUM MOPOW JOCTUraeT Tpuauatu u bonee yerno-
BEK, YTO HE MO3BONSAET OOBLEKTUBHO OLEHUTHL BO3-
MOXHOCTM, NOTEHUMan unu crnabble MecTta B UX
pabore.

B 9TOM KNW4Ye pPENTUHIOBLIA NOAX0A
Hanbonee uHdopmaTuBeH n sddektmeH. Pen-
TUHIOBbIA METOA OLEHKM B COBPEMEHHOM MUPE
UCMOMb3yeTCA YXe OYeHb AaBHO. B vacTHoCTw,
PENTUHT B OLEHKE 3HAHMI B TOW UKW MHOW chopme
CYLLECTBYET C cepefuHbl XX BEKa U MPUMEHSETCA
BO MHOTMX 3anagHbiX yHMBEPCUTETAX, a TaKke BO
MHOMMX BYy3ax Hallen cTpaHbl. TemM He MeHee,
BO3MOXHOCTU PEWUTUHIOBOW CUCTEMbI OLEHKW B
ynpasneHun opraHusauuein B Poccum ucnonbsy-
I0TCH AOCTAaTOYHO OrPaHUYEHHO, Yalle BCEero Uc-
KNIOYUTENBHO NpU NpoBeaeHnn atrectauun [1-6].

' Mpukas MYC Poccun ot 21.03.2013 Ne 195 «O6
yTBEpXaeHuu MNopsagka oBecnevyeHnss eHEeXHbIM
AOBOMLCTBUEM COTPYAHUKOB (heaepanbHOn npo-
TUBOMOXAPHOI CcNy0bl OCYyAapCTBEHHOI NPOTU-
BOMOXaPHON CNyObl».
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HocnoBHbIn nepesoa «PelTuHra» ¢ a-
FMIUACKOTO 3BYYMT KAaK OLIEHKA WM HeKoTopas
UYUCINEHHAA XapaKTEPUCTUKA KaKoro-nmbo kKade-
CTBEHHOro noHATua. lNoa perTUHroM NOHUMAaEeTcA
OLEHKa BbIMOMHEHHOW paboTbl, C y4ETOM BhISB-
NEHHbIX napameTpoB U KpuTepues. B Hawen xe
npakTuke PEWTUHI — 3TO HEeKoTopas 4ducnoBas
BENMWYMHA, BbIPAXKEHHAS, KaK NpaBuno, N0 MHOro-
0annbHON LUKane W UHTerpasnbHO XapakTepusyo-
was JNIMYHOCTHYIO XapakTepucTuky, npodeccno-
HamnbHble 3HAHWUS, YMEHWSl, HaBbIKM NO OAHOMY
UIIN HECKOSNIbKUM MOKa3aTensam, KPUTEPUAM OLIEH-
KM B TEYEHME onpeaenéHHoro nepuoaa.

MokasaTensaMu OLEHKM CryKaT BuAbl Ae-
ATENLHOCTU pabOTHMKA, a KPUTEPUSIMU OLEHKM
BbICTYNAIOT caMu AencTBus. BoicTaBnaemble Kpu-
TEPUU LOIDKHBI OTBeYaTb credylowmm Tpebosa-
HUAM: JOCTMXKUMOCTE M OOBEKTMBHOCTL. Kpute-
puu OOMKHbI paspabatbiBaTbCA ANs Kakon-nubo
JOJDKHOCTM, @ He MOACTPaMBaTLCA MOA YenoBeka.
PelTUHr JosmkeH cogepkatb pesynbTaTthl ges-
TENbLHOCTM COTPYAHUKA, B COOTBETCTBMMW C AOJDK-
HOCTHbIMU 005A3aHHOCTAMKU. Camoe TMaBHOE CO-
TPYAHUK OOIMKEH UMETb MOTMBALMIO HA JOCTUXE-
HWE pe3ynbTaTtoB, CO CNOCOBHOCTLIO pPasBUTUS B
COOTBETCTBMM C TEKYLLUMMW U3MEHEHUSIMU B y4pe-
KAEeHMn. PYKOBOAUTENMN 9KCNEPTHOTO y4peXxXaeHns
He y4yacTBYKOT B JaHHOM UCCReAOBaHUW, T.K. OHU
HEe MPUHUMAIOT Yy4acTus B BbINOSIHEHUU rocyaap-
CTBEHHOTO 3a4aHUs, a OCYLLECTBIAIOT NWLWb KOH-
TPOJb 3@ €r0 BbINOJSIHEHUEM.

AKTYanbHOCTb  BBIMOMHEHUS  Hay4HO-
uccneaoBartenbckon pabotbl 00ycnoeneHa Heob-
XOAUMOCTBLIO pa3paboTKM NPeanoXeHun Mo Cco-
BEPLUEHCTBOBAHUIO  JEATENbHOCTM  cyaebHo-
3KCNepPTHbIX yupexaeHuin ¢rc MYC Poccun.

Llenbto gaHHom paboTbl siIBNSETCS paspa-
6otka u 0OOCHOBAHME PEWTMHIOBOW CUCTEMbI
OLEHKM COTPYAHWMKOB SKCMNEPTHBLIX YYPEXaEHUN
ansa QopmupoBaHus OOBLEKTMBHOIO npeacTasne-
HUS O NPOdIECCUOHANBHbLIX U JIMYHOCTHLIX AOCTO-
WHCTBaXxX U UX HegocTaTkax, BO3MOXHOCTU LeneHa-
MPaBneHHOro WUCMpPaBnEHMA 9TUX HELOCTATKOB,
LEeNoCTHOro (hopMMpOBaHMUSA, PasBUTUS COTPYAHU-
Ka Kak BbICOKOKBaANUMULIMPOBAHHOIO crieyuanucta.

Ona pocTukeHUa noCTaBNEHHON Lenun
ObINI0 OPraHM30BaHO AHKETUPOBAHWE COTPYAHM-
KoB Tex CIY Pr1C WUIJ, pykoBoaUTENM KOTOPLIX
ObINM 3aMHTEPECOBaHbI B pa3paboTke OO0BLEKTUB-
HOr0O WHCTPYMEHTApUA OUEHKU AeATENbHOCTU
CBOMX MOAYUHEHHLIX. AHKETa Ana onpoca oTpa-
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>keHa B T1abn. 1. B pesynbTate aHKETMPOBAHUS
OblNM MOMNy4YeHbl NOKBapTanbHble «doTorpadun
paboyero BpemMeHWy». AHanu3 «doTtorpadui»
MO3BOMWI YCTAHOBWUTb, YTO Jonsa paboyero Bpe-
MEHW Ha BbINONIHEHME (DYHKUMI, MPSAMO He CBS-
3aHHbIX C BbIMOJIHEHMEM FOCYAapPCTBEHHOIO 3a4a-
Hua, He npesbicuna 20 %. Kpome Toro Obino
YCT@HOBMEHO, YTO PAL 9KCMEPTHBLIX YYPEXOEHUN
O4HOro paspsga, NPMMEpPHO OAMHAKOBLIMW YCMO-
BUAMM paboTbl U OAHWUM FOCYAapPCTBEHHLIM 3aja-
HMEM MMEIOT pPAasHYK LITaTHYD YUCINEHHOCT,
pasnuyaloLyoca nopon B aga pasal
MpakTuyeckas 3Ha4YMMOCTb pPe3ynbTaToB
paboTbl 06ycnoBneHa UCNONb3OBAHUEM PENTUH-
rOBOW CMCTEMBbI OLEHKW ANS aHanu3a Hay4vHo-
UccrneaoBaTeNnbCKoW  AeATENnbHOCTU  cyaebHo-
3KCNEPTHbIX Yy4ypexaeHuin egepanbHON NPOTK-
BOMOXAPHON cnyx0bl «McnblTatensHas noxap-
Haga nabopatopua» [7-10].
Ona [ocTukeHUa noCTaBNEHHON Lenun

peLLeHbl creaylowme 3agayu:

— MNpeanoXeHbl NOKa3aTenu OUEHKU — BUAbI
AEeATENbHOCTU COTPYAHUKOB;

— MNpeanoXeHbl KPUTEPUM OLEHKM — Heno-
CpeacTBEHHble AeNCTBUSA UMK chepbl AeATeNbHO-
CTN COTPYAHWKOB;

— paspaboTaHa aHKkeTa MCXOAHbIX AaHHbIX
ANS pacdeTa penTuHra COTPyAHWUKa 9KCMEPTHOro
yupexaeHus (tabn. 2);

— paspaboTaHO TMNOBOE NONOXEHUE O peii-
TUHre COTPYAHUKOB (nM4HOro cocrasa) deae-
pansHOro rocygapcTBEHHOTO OHOMKETHOIO y4pe-
xaeHuss «CynebHo-3KCnepTHOE yupexaeHue de-
AepanbHOi NPOTUBONOXAPHOW cnydbl «McnbiTa-
TenbHasa noxapHaa nabopartopus» Mo CybbekTy
Poccuiickon ®egepaunn (Srey C3Y orC UMNN);

— paspaboTaHbl CBOAHAA U UTOroBas BeAO-
MOCTb PENTUHIa COTPYAHUKOB 9KCMEPTHOrO y4ype-
aeHus (Tabn. 3 u 4).

OueHKka COTPYAHWMKOB 9KCMEPTHOrO noa-
pasgeneHus OCHOBAHAa Ha nokasaTtensx, oTpaxa-
oLme crneayowme BUabl AEATENbHOCTHU:

— [edATenbHOCTb MO UCCReAO0BaHuI0 noxa-
poB;

— y4eBHO-MeToaAnYECKyo paboTy;

— Hay4YHO-TEXHUYECKYIO AEATENBHOCTD;

— ucnbiTatensHble pabotel B obnactu no-
»KapHou 6e30nacHoCTy;

— CnyXeOHyl0  MOArOTOBKY,
KBanudukaumm n npoyme Buasl pador.

NoBbLILLEHUE

Tabnuya 1. AHKeTa, yunuTbiBarowas paboyee BpeMA COTPYAHMKA CEKTOpPA cyaeOHbIX IKCnepTus
M CeKTopa uccrieqoBaTesibCKMX U UCNbITaTeNbHbIX padboT

Ne Bup pestenbHOCTH
n/n

KonuyectBeH- Mpoaosrnxu-
HbINA NOKa3a- TeNbHOCTb,
Tenb, ea. MUH

1. | MNpoBeaeHue akcnepTHbIX 3aknodeHnin (CMNT3)

MNpon3BOACTBO TEXHUYECKMX 3aKMIOYEHMWI, 3aKmiovYeHuin cneuma-
nucTa, B T.M. NOArOTOBNEHHbIX MO pe3ynbTaram ydactus B MEpOo-
NPUSATUAX MO KOHTPOIIO, NPOBOAUMbIX OPraHamu rocyaapCTBEHHO-
ro NOXKapHoro Haasopa

3. | Bblesgbl Ha noxapsil

3.1 | OxxmgaHue Bble3pga®

Moarotoeka (cbop) Heobxoaumoro obopyaoBaHUA ANa uccneno-

3.2
BaHWUs noxkapa

39 CnepoBaHue K MeCTy Bbi3oBa / Bo3BpalleHue K MecTy cnyxObl B
JHEBHOE BpeMS

33 CnepoBaHue K MeCTy Bbi3oBa / Bo3BpalleHue K MecTy cnyxObl B
HOYHOE BpeMS

3.4 | dukcauua gencTBUi NO TYLLEHWUIO NOXapa

35 YyacTtue B npoBegeHMn ocMoTpa (AONONHUTENbHOIO) MecTa npo-

NCLLECTBUSA (8U3yarnbHO U UHCMPYMEHMaibHbIMU Memodamu)

MpoBeaeHue nuccnenoBaHuii 06BHEKTOB, U3BATLIX C MECT No)apa
4. | (om npuemku 06bekmos uccnedosaHus 00 0hopPMICHUA 3aKio-
YeHUs)

CocraBnenue ortorabnuy (o pesyrnsmamam rnpoeedeHHbIX UC-
criefosarull unu y4acmus 8 oCMompe Mecma rnoxapa)

PaboTta ¢ matepuanamu gena, NnpegocTaBrneHHbIMU COTPYAHMKA-
6. | MM opraHa Hag30pPHON AEATENbHOCTU UMW AP. PUANYECKUMU U
uramyeckumm nuuamm
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Tabnuya 2. NokasaTerniu U KPUTEPUN OLIEHKU OEATESNIbHOCTU
COTPYOHUKOB U PAGOTHUKOB 3KCNEPTHOrO yqpexqqel-m;l2

Ne HaumeHoBaHue nokasarens Konuue-

n/n CTBEHHbIN
nokasarernb,
en. (bannbl)

1. JeATenbHOCTb NO UCCIIeA0BaHUIO NOXAaPOB

Hanuuue BbICLLETO cneLuansHOro 0bpasoBaHust

Hanuuue cpefiHero cneumansHoro o6pasosaHus

— ] — ] —
wIN—

Hanuume gonycka Ha npaBo CaMOCTOSATENBHOIO MPOU3BOACTBA CyAeOHbIX 3kcnep-
TU3 (N0 OCHOBHOW cneunanusauumn)

1.4. | Hannune gonycka Ha NpaBO CamMOCTOATENbHOrO NPOM3BOACTBA CyaebHbIX aKcnep-
TU3 (N0 KaXKA0W MHCTPYMEHTaNLHOW cneyunanmsauun)

1.5. | BbInONHEHO cyaebHbIX IKCNEepPTU3 B paMKax yronoBHO-NPOLIECCYanbHOIO 3akoHOAa-
TENbCTBA, MO genam o6 agAMUHMCTPATUBHBLIX NPABOHAPYLUEHMAX, MO rPaXK4aHCKUM U
apbuTparkHblM Aenam, B paMkax npeaBapuTENbHOW MPOBEPKM MO hakTy noxapa
(6e3 NPMMEHEHNA MHCTPYMEHTANbHLIX U NONEBLIX METOAOB):

ObbeM nccnegyembix marepuanos gena ao 200 crpanuy,

O0beM uccnegyembix marepuanos agena cebilue 200 cTpanuy,

1.6. | BoinonHeHo cyaebHbIX 3KCnepTu3 ¢ NpoBeAEHUEM UCCReaoBaHUi OBbLEKTOB C MO-
MOLLbKO Pa3NINYHbIX MHCTPYMEHTAINbHbIX METOA0B:

— PEHTreH

— meTtannorpadgus

— Xpomartorpadgus

— CnekTpodhnyopumeTpus

— WK-cnekTpockonus

— TEpPMOrpaBUMETpUs

1.7. | BoinonHeHO cyaebHbIX 3KCnepTu3 ¢ NpoBeAEHWEM UCCReoBaHUi OBbLEKTOB C MO-
MOLLbKO Pa3NNYHbIX MONEBbLIX METOAOB:

— YNbTPa3BYKOBOW

— WCCReaoBaHWE TEMMOBOr0 BO3AEHCTBMSI HA CTambHble KOHCTPYKUMKU (M3MEpPEHUE
TOJLLWMHBI CNOS OKaNWHbI)

— MAarHuUTHbIA METOA MCCneaoBaHWUsl XONoAHOAE(dOPMUPOBAHHBIX CTanbHbIX U3ae-
nmn

2 depepanbHbiit 3akoH 0T 31 masa 2001 r. Ne 73-903 «O rocyaapcTBeHHON CyaeOHO-3KCNEPTHON AEATENbHO-
ctn B Poccunckon depepaunmny; ®egepanbHbiin 3akoH oT 23 mas 2016 Ne 141-d3 «O cnyxbe B hegepans-
HOWM MPOTUBOMNOXAPHON Cnyx0e ocyaapCTBEHHON MPOTMBOMOXAPHON CNYXObl U BHECEHUU U3MEHEHWI B
OTAEenbHbIE 3aKoHOAAaTenbHble akThl Poccuiickon Pepepauumny»; CoBMecTHbIn npukas MYUC Poccun n MBL
Poccumn ot 17.09.2012 r. Ne 549/866 «O6 opraHusauuu B3auMOAENCTBUS OPraHoB rocygapCTBEHHOrO Mo-
YKAPHOro Haa3opa dyedepanbHON NPOTUBOMNOXKAPHOW cnybBbl F0CYyAapCTBEHHON NPOTUBOMNOXKAPHON CMNYXXObI
M OpraHoB BHYTpPeHHuX aen Poccuiickon degepauun B UCNONbL30BAHUU IKCMEPTHO-KPUMUHANUCTUYECKUX
CpeacTB M METOAOB B PACKPLITUM WU paccneaoBaHumn npectynneHuiny; Npukas MYMC Poccun ot 14.10.2005 Ne
745 «O co3paHun cyaeBHO-3KCNEPTHBIX YUPEXAEHUIN U SKCNEPTHbIX yupexxaeHun deaepanbHoi NPoTMBOMNO-
XKapHOW cnyx0bly; Mpukas MYC Poccun ot 19.08.2005 Ne 640 «OO6 yTBepKaeHUM VIHCTPyKUMK MO OpraHu-
3auuM U NPOU3BOACTBY CyAeOHbIX 9KCMEPTU3 B CyAeOHO-3KCMEPTHBLIX YUPEXKOEHUSAX U 9KCMEPTHbIX Noapas-
AeneHunax deaepanbHON NPOTUBONOXKAPHON cnyObly; Mpukaz MYC PP ot 31 gekabpa 2003 Ne 784 «O6
yTBEPKAEHUM [Mopaaka npuBnedeHnus ydpexxaeHun FocygapCTBEHHOW NPOTUBOMOXAPHOW CNyXObl n (Mnu)
nouckoBo-cnacaTtenbHbiX dopMmupoBaHuini MuHuctepctea Poccuiickon Peagepauun no genam rpaxgaHckom
000pOHbI, Ype3BbI4aNHLIM CUTYaUMAM WM IMKBUZAUMW NOCNEACTBUI CTUXMIHLIX OeacTBuin ana obecneveHus
paboTbl CneacTBEHHO-ONEPATMBHBLIX TPYMN, OCYLECTBASAIOWMX NPOM3BOACTBO OCMOTpa MecTa npoucLie-
CTBUS, CONPSHKEHHOTO C MPOBEAEHUEM PACKOMNOK, pa3bopom 3aBarnoB U OCBELLEHNEM B TEMHOE BPEMSA CYTOK
MecTa noxapay; lNMpukas MYC PP ot 09 oktabpa 2014 Ne 560 «O koHKypcax Ha 3BaHust «Jlydlumii coTpya-
HUK CyaebHO-3KCMEPTHOrO yupexaeHna deaepanbHOA NPOTMBONOXAPHON Cry0bl [0CyaapCTBEHHOW Npo-
TUBOMNOXAPHON Cnydbl U «Jlydwee cyaebHO-3KCNepTHOE yupexaeHue peaepanbHON NPOTUBONOXKAPHOW
cny®bl FocyaapCTBEHHOW NPOTUBOMOXKAPHOW CNYXObI».
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Ne HaumeHoBaHue nokasarens Konuue-
n/n CTBEHHbIN
nokasarerb,
en. (bannbl)
— uccrnegoBaHue 00yrieHHbIX OCTATKOB APEBECUHBI
— uccregoBaHue TeCTEPOM OTXKUIa NPOBOAOB
— uccrnegoBaHue OCTaTOYHbIX TENMOBLIX 30H (MH(PpaKpacHble TEPMOMETPbI, TEMMO-
BU30pLI U T.4.)
1.8. | BbINONHEHO TEXHMYECKUX 3AKNMIOYEHMIA (3aKNIOYEHMIA cneunanucToB) 6e3 npumMeHe-
HUS UHCTPYMEHTASIbHBIX U NOJIEBLIX METOA0B:
ObbeM nccnegyembix matepuanoB gena go 200 ctpaHuy
O0beM uccnegyemMbix marepuanos gena cebilue 200 cTpanuy,
1.9. | BbINOSTHEHO TEXHUYECKUX 3aKITOYEHUI (3aKNIOYEHUI cCneumMannucToB) C NPOBEAEHU-
€M UccrnegoBaHui 00 BHEKTOB € NOMOLLLIO PA3NIMYHBIX MHCTPYMEHTANbHbLIX METOO0B:
— PEHTreH
— meTtannorpagus
— Xpomartorpadgus
— CNeKkTpohnyopumeTpus
— WK-cnekTpockonus
— TEepMOorpaBMMeTpus
1.10. | BbINOSIHEHO TEXHUYECKUX 3aKMIOYEHUI (3aKNIOYEHUA CneumMannucToB) C NPOBEAEHU-
€M UccrneoBaHui 00BHEKTOB € NOMOLLLIO Pa3IMYHBLIX NONEBLIX METOA0B:
— YNbTPa3BYKOBOW
— uccrefoBaHUe TEMMOBOrO BO3AEWCTBUS HA CTaslbHbIE KOHCTPYKUUKM (M3MepeHue
TONLWWMHbI CNOSI OKamNVHbI)
— MAarHuWTHbIA METOA UCCRefoBaHMA XonoaHoAe(OPMMPOBAHHbIX CTamnbHbLIX M3ge-
nin
— uccrnegoBaHue 00yrieHHbIX OCTATKOB APEBECUHBI
— UCcrefoBaHUe TECTEPOM OTXKUIa NPOBOAOB
— uccrneoBaHUe OCTaTOYHbIX TEMNMOBLIX 30H (MH(PpaKpacHble TEPMOMETPbI, TEMMO-
BU30pbLI U T.4.)
1.11. | Jaya nokaszaHuii no NoBOAY NPOBEAEHHbLIX UCCNEAOBaHUI B cyaebHOM 3aceqaHum
2. YyeOHO-MeTOAUYECKAA paboTa
2.1. | MNMpoBeaeHne Kypca nepBoHayanbHOW NOArOTOBKW (CTaXKMPOBKWU) OAHOr0 COTPYAHU-
ka CY OIC 2 paspaga
2.2. | lNpoBeaeHne Kypca 3aHATUI NO npeaaTTecTauuMoHHON MOArOTOBKM OAHOIO COTPYA-
Huka CIY OI1C 2 paspaga
2.3. | PaccmMoTpeHMe OAHOrO Jdena Ha 3acedaHuax pPerMoHaribHOW  9KCMEpPTHO-
kBannukaunoHHON KOMUCCUU
2.4. | MNogroToBfIEHO IKCNEPTHLIX (TEXHWUYECKMX) 3aKNIOYEHU NO pe3ynbTaTaM y4acTus B
MEPONPUATUSAX MO KOHTPOMIO, MPOBOAMMBIX OpraHaMu rocyaapCTBEHHOIO MOXapHO-
ro Hagsopa
2.5. | Hannune kBanudmnkauyuoHHOro cBUAETENLCTBA HA NPaBO OCYLUECTBNEHUA He3aBu-
CUMOR OLeHKK noxkapHoro pucka (HOP)
2.6. | lNpoBeaeHO pacyeToB NOXAPHOro pucka ¢ 0opMNEHNEM OTAESNILHOIO 3aKYEHNS
2.7. | PaspaboTka MeToaM4EeCKUX pekoMeHaauui (ykasaHuhi, METOAMK) MO MPOBEAEHUIO
nceneagoBaHum
2.8. | Yuactue B pa3paboTke nokanbHbIX HOPMATUBHbLIX aKTOB SKCMEPTHOW OpraHusauuu,
(MONOXeHUe, MHCTPYKUMSA), a TaKKe MHbIX JOKYMEHTOB, MO PaCMNOPSKEHUIO 3ame-
CTUTENEN HAaYaNbHUKA 9KCNEPTHOIO YYPEXKAEHUA NO HANPaBNEHUAM AEATENbHOCTH
3. Hay4yHo-TexHUYecKasa OeAaTenbHOCTb
3.1. | MNMoaroToBneHO OTYETOB B COOTBETCTBUN C YTBEMKAEHHLIM ro0BbIM [TNaHOM Hayy-
HO-TexHuYeckon gearensHoctn CIAY ®IC (ganee — HTL)
3.2. | CocraBneHo u yTBepxaeHo pabodunx nporpaMmm no Temam cornacHo MNnnany HTJ
3.3. | MoAroToBNeHoO OTYETHLIX CNPaBOK, COCTABNEHHbIX cornacHo MNMnany HTJ
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3.4. | MpoeeaeHo paboT, N0 pe3ynbTaTaM KOTOPbIX NOAAaHA 3a8BKa UMK NONYy4YEHO aBTop-
CKOE CBUAETENLCTBO B KOTOPbIX ®IBY CIY ®MNC UMNJ asnsaetca coobnagarenem

3.5. | NMy6nukaums moHorpadun

3.6. | CraTbs, onybnukoBaHHas no NPOUNI0 SKCNEPTHOW AEATENbHOCTU UIMU NOXKAPHOW
06€e30NacHOCTM 3a OTYETHLIN Nepuog

3.7. | 3awura kaHanAATCKON AMCCEPTALMU COTPYAHUKOM UM PaBOTHUKOM

3.8. | 3awura gokTopckon AnccepTaumm COTPYAHUKOM UM paboOTHUKOM

3.9. | Hay4yHbllii pykoBOoAUTESNb, NO4 PYKOBOACTBOM KOTOPOro COCTOSNAach 3awpmra KaHau-
JaTCKOW AucCepTaumMu agbloHKTa, acnUpaHTa, CoMCKaTensa B OTYETHOM rogy

3.10. | Yyactue B HUP no nnaHy HUOKP MYC

3.11. | OdwmuymnansHoe onnoHupoBaHue gucceprauun ot erey CIY ercC UMl

3.12. | PeueHsupoBaHue aBtopediepata gucceprauun ot ¢rey CaV orc Ui

3.13. | Yyactne B pasnuUHOro poga KOHKYpcax MU HayyHbIX MEPOMPUATUAX, BbiCTaBKax
BbICTYMNJIEHME C AOKNAA0M

4. AcnbiTaTtenbHble paboTbl B 06/1aCTU NOXAPHOM 6€30nacHOCTH

4.1. | MNogroToBNeHO NPOTOKOMOB (3aKMYeHUin) No pesynbrtaram UCMbITaHUW BELLECTB,
MaTepuanos, usgenuin, 000pyaoBaHWsa Y KOHCTPYKLMIA HA NOXAPHYIO 0NAaCHOCTb

4.2. | lNpoBeaeHo cepTUPUKaLMOHHBIX UCMbITAHWIA

4.3. | MNogrotToBNeHO NPOTOKOSNIOB UCMbLITAHMI (3aKNOYEHUI) NO ONpedeneHnto KavecTea:
— neHoobpasosatens
— XMMNOrnoTUTENns
— OrHesalumMTHON 06paboTKm
— OrHE3aLlUMTHOro cocrtaea
— MOPOLUKOBbIX OTHETYLLALMX COCTABOB

4.4, | MNogroToBNEHO NPOTOKOMOB MCMbLITAHWMI NO pedynbTaTtam yvyacTua B KayecTBe IKC-
NEPTHOM OpraHM3auuu B MEPOMPUATUSAX NO KOHTPOMIO, NPOBOAMMBIX OpraHaMu roc-
yAapPCTBEHHOIO NOXapPHOIro Hag3opa

4.5. | NcnbiTaHus, NpoBeAéHHbIE COrnacHo TPeOOBaHMAM HOPMATMBHbLIX JOKYMEHTOB MO
noxxapHon 6e30nNacHOCTHU:
— BHYTPEHHEro BOAOMPOBOAA
— HapyXXHbIX OrpaXKAEHWUIA U NECTHUL
— npoymne (yKasbiBaloTCs KOHKPETHLIE BUALI UCNLITAHWUI)

5. CnyxeOHasa noaroToBKa, NOBbIWEHWE KBanudukaum u npoune Buabl padcort

5.1. | MNMpoxoxageHne nepBoHa4anbLHOM NOArOTOBKM (CTa>KMPOBKU) B OLlEHMBAEMbIN NEpK-
oA

5.2. | lNMpoxoxageHne npegarrecTauMoHHON NOArOTOBKM B OLLlEHMBAEMbIN NEPUOA

5.3. | KnaccHasa ksanudukayms

5.4. | BegeHune genonpon3sogcrtaa (4Na OTBETCTBEHHLIX NO NpuKasy)

5.5. | [earenbHOCTb N0 OpraHn3aumMm BOEHHOro yvyeta

5.6. | KoHTponb akcnnyartauum cneuuansHoro aBTomMoounst

5.7. | BegeHune gearenbHOCTU NO NpodpeCCUOHaNbHON NOArOTOBKE

5.8. | KoHTponb obGecnevyeHns BeLLEBbIM JOBONLCTBUEM

5.9. | BeinonHeHne 06a3aHHOCTEN MaTEPUanbLHO-OTBETCTBEHHOIO nNuua

5.10. | BeinonHeHne 06s13aHHOCTEN OTBETCTBEHHOIO 3a OXpaHy Tpyaa

5.11. | BoinonHeHne 06s13aHHOCTEN OTBETCTBEHHOIO 3a NOXAPHY 6€30NacHOCTb

5.12. | BbinonHeHne 06513aHHOCTEN OTBETCTBEHHOIO 3a NPUEM U YYET SKCNEPTU3

5.13. | BoinonHeHne 06513aHHOCTEN LUTATHOIO METPONora

5.14. | BoinonHeHne 06A3aHHOCTEN OTBETCTBEHHOTO 3a YYET U XPaHEHMSA AparOueHHbIX
METanmnoB, AparoLueHHbIX KAMHEN U NPOAYKLMM U3 HUX, 8 TAKKe BEAEHUS COOTBET-
CTBYIOLLEN OTYETHOCTH

5.15. | BoinonHeHne 00513aHHOCTEN NO Pa3MELLIEHUIO 3aKa30B U 3aKynok

5.16. | KOHTPONb CUCTEMbI MEXBEAOMCTBEHHOIO 9MEKTPOHHOIO B3auMOAEeNCTBUS
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5.17. | MoaroToBka pasBepHYTbLIX OTBETOB MO 3anpocam rpaxgaH u opraHu3auui no Bo-
npocam obecneyeHus NoXkapHon 6e30nacHOCTU, BLINOSIHEHME MOPYYEHWUI BbilLe-
CTOALLMX OpraHnsaymin
5.18. | Yyactue B armtaunoHHom pabote, ydactne B CIOPTUBHO MACCOBLIX MEPONPUSATUAX
5.19. | bnarogapHocTu, 06bABMNEHHbIE OT PYKOBOAUTENEW OpraHuM3auuin, OpraHoB BNacTu
cyOLekToB POCCHM U OpraHoB MECTHOIO CaMOynpaBneHns
5.20. | Hannyne ancumnnuHapHblX B3bICKaHWUI
521. | He npeacraeneH OT4yeT NoO pesynbTrataMm paboTbl, 3anfaHUPOBAHHbLIA COrMAacHO
nnadHy HT[ Ha npeabiayLumii roa
522. | He npeacraeneH B CpoK OTYET NO pesynbTatam paboTbl, 3annaHUPOBAHHbLIA CO-
rnacHo nnavy HTJ
5.23. | HeBbinonHeHHaa paboyas nporpammMa no teme MNMnada HTO
5.24. | MNMpoyune Buabl paboT, HE yKa3aHHbIE BbILLIE
Tabnuya 3. CBOOAHAaA BeAOMOCTb PEUTUHIA COTPYAHMKOB 3KCNEPTHOro nogpasaerneHus
ceKkTopa
Ne (ol7[e] Cek | Oonx- Karero- | Oesatenb | Yue6 Hayu- Wenbita- Cnyxeb6- PEUTUHT
n/n TOp HOCTb pua Tenb- HO- HO- TenbHble HaA noa-
(c yka- | (coTpya- HOCTb MeTo- | TexHu- | paboTbl B roToBKa,
3aHu- TPYA- no uc- TOAN- yeckKkad obnactu noBbiLle-
eM HUK/pab cnepo- | auue- nes- noxapHoM Hue
CcTaB- OTHVIK) BaHUO ye- Tenb- 6e3onac- KBanMd)VI-
KVI) noxa- CKafd HOCTb HOCTHU Kauuum n
poB pa- npouue
6oTa BUAbI pa-
6ot
Tabrnuya 4. "'toroBas BeAOMOCTb PEUTUHIA COTPYAHUKOB 3KCNEPTHOro noapasaeneHus
Ne (o 7[0) Cek | Homx- Katero- | Oesatenb | Yue6 | Hayu- UcnbiTa- Cnyxe6- PEUTUHI
n/n TOpP HOCTb pua Tenb- HO- HO- TenbHbIe HaAa noAa-
(C YKa- (COTPWJ- HOCTb MEeTO- TeXHU- paGOTbI B roToBKa,
3aHu- TPYA- no uc- TOAN- yeckan obnactu noBbille-
eM HUK/pab cnepo- | anve- nes- noxapHoM HUue
CcTaB- OTHVIK) BaHUO ye- Tenb- 6e3onac- KBanMd)VI-
KVI) noxa- CKafd HOCTb HOCTHU Kauuum n
poB pa- npouue
6oTa BUAbI pa-
6oT1

PewleHne 9KCNepTHOW KOMMCCUM MO pe-

OueHka pe3ynbTaTMBHOCTW — Ype3Bblyaii-

3ynbTaTtamM OLEHKW AeATENnbHOCTU COTPYAHMKOB
3KCNEPTHOTO yYpEeXOEHNA JOIMKHbI 0POPMNATLCA
NPOTOKOSOM.

CoTtpyaHukn (paboTHUKK), 3aHABLUME -
AUpylowue no3uumMm, MMEKT NPaBoO y4yacTBOBAaTb
B KOHKypce «Jlyywmin no npogpeccum», a Takke
MOTyT OblTb AOMOMHUTENBHO CTUMYNMPOBAHLI 3a
CYET BHEDIOIKETHBIX CPEACTB, YTO MOXET B UTOTe
NONOXMTENbHBIM 0B6Pa30M MOBMMATEL HA KAYECTBO
BbINOMHEHUS UMW OCHOBHBIX 3a4ay.
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HO nonesHblin Bua aHanusa. KomnnekcHo odopm-
MEeHHas M rpaMOTHO CNNaHWpOBaHHas cuctema
OLEHKU pe3ynbTaToB AEATENbHOCTU 9KCMEPTHOrO
yypexxaeHms  9BnAEeTCA  nokasatenem  TOro,
HACKOJbKO YCMELUHO UCMONHAITCH Tpebyemble oT
HUX OYHKUMW. Ha OCHOBE TakOW OLIEHKW MOryT
ObITb HE TONMbKO paspaboTaHbl UMM O0OOCHOBAaHLI
KagpoBbl€ PELLEHMS, HO W NPOBEAEHbI PA3NIMYHO-
ro poga uccrnefoBaHus, HaLEeneHHbIe Ha yryJLue-
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HUE CUCTEMbI IKCMEPTHOW AEATENbHOCTM B Le-
nom.

3anor uenecoobpasHOCTM U paumoHarnb-
HOCTW OLEHKU Pe3ynbTaTUBHOCTU NIEXUT B MOCTO-
AHHOM €€ COBEPLUEHCTBOBAHWM, aKTyanu3auuu u
NPOBEPKE NPaKTUKOMN.

HeobxoAumMO NOMHWUTbL M O HEyAauHbIX
npuMepax OLEHKW pPe3ynbTaTUBHOCTM B HEKOTO-
pbIX BEAOMCTBaX Pasfu4YHbIX CTPaH Mupa, Korga
XOpOLUMM pe3ynbTaTOM CYUTaeTCcd peanusauums
nnaHa, crnenoe «HaKpyyYMBaHWe cyeTYMKay pas-
MNWYHBIX 3annaHMPOBAaHHBLIX MOKasaTenen, a He
pabota Bo 6naro rocygapcrea. 3adacryio B no-
AOBHBbIX CUTyaLUUSIX OLIEHUBAEMbIA OOBEKT OPUEH-
TUPYETCA UCKIIIOYUTENBHO Ha mnokasatenu pe-
3yNbTaTUBHOCTH.
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B saknuyeHne xoTenocb Obl OTMETUTD,
YTO JaHHbIN NOAX0A K OLIEHKE Y CTUMYSIMPOBAHUIO
Halwen NonoXMTENbHLIA OTKMMK CO CTOPOHbI PY-
koBogutenen CIY ¢rC UM, B yactHoctn by
CQ3Y &I1C UMM no UeaHosckow obnactu. Takum
0o0pa3oM, yuuTbIBas NMPUMEHAEMYIO B MUPE Mpak-
TUKY, MOXHO c03aaTb 9PEKTUBHBIN UHCTPYMEHT
MOBLILLEHMS Ka4eCTBa 9KCMEPTHOW AEATENbHOCTU
JOJDKHOCTHbIX nuy, PefepansHOro rocyaapcrBeH-
HOro  OwmkeTHOro  ydpexaeHuss «CyaebHo-
3KCNEepTHOE y4ypexaeHue eaepanbHON NPOTU-
BOMOXapHOW cnyx0Obl «cnbiTatensHas noxxap-
Haa nabopatopusa» no cybwekty Poccuiickon de-
aepauuu.

10. Korocos A. 1. HekoTopble akTyanbHble
BOMPOCHLI IKCMEPTHOW AeaTenbHoCcTU // BeCTHuK
FKOXHO-YpanbCcKkoro rocyaapcTBEHHOrO YHUBEPCU-
Teta. Cepusa: Mpaeo. 2019. T. 19. Ne 2. C. 103-
107.
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