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T'uapoxuMHuYecKoe COCTOSTHIE BOJHBIX PECYPCOB B pernoHe Poccry ocTaeTcsi OTHOCUTENIBHO HEYIOB/I€TBOPUTEIBHOH, YTO OObACHS-
eTCsl KOMILJIEKCOM COLA/IbHBIX, SKOHOMHUECKHX U 9KOJIOTHUECKUX TPO6JIeM. BbIX0/ M3 CO3/1aBLIEr0Cs OJI0XKEHHS MOXKET GbITh 06ecIe-
YeH HayYHO 0G0CHOBAaHHBIMU U CKOOPJUHUPOBAHHBIMH JIeHCTBUAMHU de/lepabHbIX OPraHOB yIpaBJIeHUs], aJMUHUCTPALUN PErHOHOB
1 X03SIMCTBYIOIIMX CyO'beKTOB. KauecTBeHHbIE XapaKTEPUCTUKH KaK HCXOHBIX, TAK ¥ OYHUIEHHBIX CTOYHBIX BOJI, IPUBEJEHHbIE B IaH-
HOU paboTe, IBJIIOTCS JIMIIb OCHOBOIOJIAaraloLIUM KPUTEPUEM JIJIs1 OLIEHKH pab0TOCIOCOGHOCTH CUCTEMBI BOAOOTBEJeHUs roposa. 06b-
€KTOM UCCJIeIOBaHUs ObLJIM KaHA/IM3aLMOHHbIE OYMCTHbIE COOPYKEHUSI U BOJIHbIE PECYPChI I'. ACTpaxaHH.

Katoueavle c108a: 04YCTHDBIE COOPYKEHHUS, CTOYHbIE BO/bl, XHMUYECKHE TOKA3aTe U, HepTellIaM.
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The hydrochemical state of water resources in the region of Russia remains relatively unsatisfactory, which is explained by a complex
of social, economic and environmental problems. The way out of this situation can be provided by scientifically substantiated and
coordinated actions of the federal government bodies, regional administrations and economic entities. The qualitative characteristics
of both the source and treated wastewater given in this paper are only the fundamental criterion for assessing the efficiency of the
city's water disposal system. The object of the study was sewage treatment plants and water resources of the city of Astrakhan.

Keywords: treatment facilities, wastewater, chemical indicators, sludge.

IKOJIOTUYECKOE COCTOSIHHME peKHu Bosru B rpaHunax ropojga AcTpaxaHU B 3HAYHTEJbHOH Mepe
onpeje/sieTcsl TPAH3UTOM 3arpsi3HEHHBIX BOJ, C BBIIIECTOSIIIUX YYaCcTKOB. OCHOBHBIMH UCTOYHUKAMH 3a-
I'psI3HEHUS TIOBEPXHOCTHBIX BOJ B I'. ACTpaxaHH fIBJISIOTCS X031 CTBEHHO-6bITOBBIE U IPOHU3BO/CTBEHHbIE
CTOYHBIE BOJIbl, IOBEPXHOCTHBIE 3arpsi3HEHHbIe BOJbl (JOXK/EeBble) C HEGIArOyCTPOEHHBIX TEPPUTOPUH
ropoza [1]. O4HHUM M3 OCHOBHBIX 3arpsi3HEHUH BOJHBIX PECYPCOB SIBJISIETCS HE Ka4YeCTBEHHAs OYHCTKA XO-
31 CTBEHHO-OBITOBBIX CTOKOB. B Tabusinne 1 npesicTaB/ieH KaueCTBEHHbBIN COCTAB CTOYHBIX BOJL, HA BBINTYCKE
MECTHBIX KaHaJIM3alMOHHBIX OYUCTHBIX COOPYKEHUH B p. Boury.

Tab6suna 1
CpeﬂHeFOﬂOBbIe XUMHYeCKHe ITIOKa3aTeJIM Ka4eCTBa BOALI B P. Bouira
Huzpeduenm K Bouinyck 1 Boinyck 2 Boinyck 3
1 2 5 6 7
B3BemeHHbIE 12 7 6
BeIeCcTBa, MT'/J1
Kucsiopos pacTBOpUMBIH, MT /1 10,65 10,83 9,88
XIK, mr Oz2/n 30 35,8 32,4 32,7
BIlIKs, MrO2z/n 2 3,62 3,65 3,29
A30T aMMOHUUMHBIN, MIr/ 21 0,39 0,07 0,06 0,04
A30T HUTPUTHBIH, Mr /2 0,02 0,019 0,022 0,017
A30T HUTpPATHBIN, MT'/J1 9,1 0,15 0,14 0,16
’Keneso obuiee, Mr/a 0,1 0,34 0,34 0,34
Menp, Mr/a 0,001 0,011 0,009 0,010
LluHK, Mr/n 0,01 0,023 0,017 0,025
PTyTb, MKT /1 0,10 0,02 0,02 0,01
®eHosbl, Mr/n 0,001 0,002 0,002 0,002
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HedTenpoaykTel, Mr/ma 0,05 0,07 0,07 0,08
CIIAB, mMr/n 0,1 0,03 0,03 0,03
MuHepaJssauus, Mr/u 422,3 416,2 445,6

Peka BoJira B MecTe BbINyCKOB 1, 3 CTOYHBIX BOJ,
KaHa/IM3alMOHHBIX OYUCTHBIX COOPYXeHHUH OTHO-
CUTCS K BBICIIEN KaTETOPUHU PbIO0X035IMCTBEHHOTO
U KyJbTYPHO-OBITOBOT'O HCIOJIb30BaHUs. AHa/u3
JaHHBIX TabauLbl 1 CBUAETENbCTBYET O BbICOKOU
CTeleHU 3arpsi3HEHHOCTH Ha BBINYCKe B p. Boura.
Cojiep>kaHue 3arpsi3HeHUH B peke npeBblimaeT [1K
BOJIOEMOB pPbI60-XO3IMCTBEHHOTO U KYJbTYpPHO-
OBITOBOTO HA3HAYEHHUS MO TAKUM IOKa3aTessiM,
kak: XIIK, BIIKs, a30T HUTPUTHBIH, Kese30 obIIee,
Me/lb, IUHK, peHOoJIbl, HeQTEeNpPOAYKTHI.

Cay4au HECaHKIMOHHPOBAHHOIO NMOCTYIJIEHUS
OTX0JI0B HePTENpoAyKTOB B BUJEe HedTellIama,
B CHCTEMY BOJIOOTBEJIeHUs], SIBJIEHHE He peJKoe.
[locsie moCTyN/IEHUS CTOYHBIX BOJ| C HedTellJJaMOM
B IPUEMHOE OT/leJIeHHe KaHa/IM3alMOHHOW Hacoc-
HOM CTaHIUH, OblJ IPOBeEH OTO6OP Npo6. XuMuie-
CKMH COCTaB YKa3aHHBIX CTOKOB B CPaBHEHMUH C
HopMmawmu [1/JIK npescTraBisieH Ha pucyHke 1.

OCHOBHOIA /\

OcHoBHOM

OcHOBHOW
OcHOBHOW
OcHoBHOM
OcHOBHOM

OcHoBHOM

i

OcHOBHOM

3 —

5 2 x
"I -
o 5

s} Q.

v 5]

0 =

I ©

I (]

(] T

3

(]

s}

m

o

B nioHb 2017

BMKnonH
Xnopuabl
Cynboartbl

B Hopma NAK gna OCK

Puc. 1. Xumuueckuli cocmas cmoyHbIx 800 ¢ hpumecsiMu omxodo8 Heghmenpodykmos,
nocmynuswux e cucmemy godoomeedeHusi, 8 cpasHeHuu ¢ Hopmamu I1/JK,
YCMAHOBAEHHBIX HA KAHAAU3AYUOHHbIX OYUCMHBIX COOPYHCEHUSIX

XuMHUYecKUH aHa/lIu3, yKa3aHHbIM Ha pUCYHKe 1,
XapaKTepHU3yeT MOCTYNUBIINE B IPUEMHOE OTAese-
nue KHC ctoku, kak - onacHble. [logadya cTOKOB ¢
KOHI[eHTpalued HepTenpoAYKTOB, MpeBbIMIAN-
mux Hopmy [1/IK 6os1ee yem B 60 pa3s, BICOKUM CO-
Jlep:KaHUEeM B3BelleHHbBIX, OpraHUYeCKHUX U 3arpss-
HSAIOLMX BeLeCTB Ha OYHUCTHbIE COOPYXKEHUSsI, MO-
»)KeT MPUBECTH K BBIMUPAHHUI0O OHUOMACChl CUCTEM
OUOJIOTUYECKON OYHCTKH U, KaK pe3yJsbTaT, Hapy-
HIeHWe TeXHOJIOTUYECKOT0 PeXHUMa OYHUCTKH I10-
CTyMaLHUX CTOKOB U Ja)Xe K MOJHOW OCTaHOBKe

paboTbl COOpPYKEHUH Ha HeoNpeJeséHHbIN Ie-
puoz.

Ha pucyHke 2 mpejcTaB/ieHO BHELITAaTHOE MO-
CTynJieHue He(dTelIaMOBbIX OTXOJO0B Ha OYHCT-
Hble COOpPYKEeHHS KaHaJM3alWH, MpUBeJLIas
K BBIMUpaHHI0 55-60 % 61MoMaccel aKTUBHOTO HJIa
B a9pOTEHKaX-CMeCUTeJISX, BbIX0A U3 CTOsI 6JI0KA
pereHepaunuy, Heo6X0JAMMOCTH aBapUHHON oOCTa-
HOBKH COOpY>KeHUH W, KaK pe3yJbTaT, OTpaHH4e-
HUe BOJ0OTBEe/IeHUsI HECKOJIbKUX PallOHOB Topoja
Ha JJIUTeJbHbIN IEPUOJ, BpEMEHU.
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Puc. 2. HeCGHKL[UOHUpOSGHHOE nocmynseHue Hegﬁmeumamosux omxodoe Ha oYUCMHble COOpyd#teHuUsa KaHaausayuu

Euié ofHUM ApKKMM IPUMEPOM HECAHKLIUOHUPO-
BaHHOTO NOCTYIJIEHUS] B CUCTEMY XO3S1IMICTBEHHO-
OBITOBOM KaHAJIM3alUU SBJISIETCS COPOC B HEE TO-
BEPXHOCTHOTO CTOKA, 6€3 JIOKAJIbHOU OYUCTKHU, YTO

B CBOIO ouepeJib He COOTBeTCTBYyeT HopMaM [I/IK
JUI1 CTOYHBIX BOJI, IOCTYNAOLIMX HA OYUCTHbBIE CO-
opyxeHus (pucynok 1.5) [59].

o

Puc. 3. HecaHkyuoHuUpo8aHHoe nocmyn/ieHue AU8He8020 CMoKa ¢ 00POXCHOL NosepXHOCMu
8 cucmemy xo03alicmeeHH0-6bImo8o20 80000meedeHusl,
8 yCA08USIX Omcymcemaus hyHKYUOHUpYowell 1UBHe8ol KaHAIu3ayuu

[IpUYMHON CJIOXKUBIIENUCS CUTYaLlMH, SIBJISETCS
OTCYTCTBHE CHEeLHaJU3UPOBAHHBIX COOPYKEHUHN
OYUCTKHU JIUBHEBBIX CTOKOB, OTBeJE€HHE KOTOPBIX
OCyIIeCcTBJSIETCS JIUOO HANpsMyl B OTKpBIThIE
BOJHble HCTOYHHUKH, JIMOO B CUCTEMY XO3sMU-
CTBEHHO-OBITOBOM KaHasu3anuu. Ha pucynke 4

npejCcTaBJIeH XUMUYECKUN COCTaB JI0K/1€BOU BO/IbI
B cpaBHeHUU c HopMmaMmu IIJIK fsg cTO4YHBIX BOJ,
NpPUHHUMaeMbIX OUMCTHBIMU COOPY>KEHUSIMU KaHa-
JIU3al U I. ACTpaxaHb.
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Puc. 4. Pusuko-xumuueckuti cocmae dosxicdesoli 800bl 8 cpasHeHuu ¢ Hopmamu I1/K,
YCMAHOB/1EHHbIX HA KAHAAU3AYUOHHbIX O4UCMHbIX COOPYHCEHUSIX

JaHHble pucyHKa 4, mojy4eHHble B deBpase
2017 r. nocsie npoBefieHUs] PUIUKO-XUMUYECKOTO
aHaJIM3a JIMBHEBOTO CTOKA, B IEPUOJ, €ro NepBoro
CMBbIBA Ha OJHON W3 aBTOMOOHWJIbHBIX JIOPOT TO-
poJa, CBUZETENbCTBYIOT O TOM, YTO MOCTYyIJIEHUE
Ha KaHaJIM3allUOHHbIEe OYMCTHbIE COOPYXKEeHUs Ta-
KOI'0 CTOKAa CaMbIM I'yOUTe/JbHbIM 00pa3oM CKa3bl-
BaeTcsl Ha NpolieccaXx 6M0J0rUYeCKOW OYMCTKH XO-
3AMCTBEHHO-ObITOBBIX CTOYHBIX BOJ, OYMCTHBIMHU
COOpPY>KeHHUAMM KaHaJMU3al WM, KOTOpble He Mpej-
Ha3HaueHbl U He CIOCOGHBI JOBECTH JIUBHEBbIE
BOJbI /10 HEOGXOJMUMOM CTENEHH OYMCTKH, TaK KaK
CUCTEMbIl OYHUCTKH JINBHEBBIX U X035 WCTBEHHO-0BbI-
TOBBIX CTOKOB PUHIUIHAJbHO OT/IHYalTcA. [Ipo-
BeJleHHbI XUMWYEeCKUH aHa/N3 CBU/ETeJbCTBYET
0 TOM, YTO JINBHEBbIE CTOKU KJIACCUPUIIUPYIOTCS
KaK «rpsi3Hble». [lo Kosm4ecTBy HeQTENpPOAYKTOB
NpeBBbINIAIOT yCTaHOBJeHHY Hopmy I[I/IK Gosee
4yeM B TpUJALATh pas3. Boja fjaHHOM KaTeropuu xa-
paKTepU3yeTCcsl BBICOKMM COJiep>KaHHUeM B3BellleH-
HBIX U OpraHUYecKHUX BelllecTB, 3arpsA3HSAIOLIUX Be-
11eCTB, HOMeHKJIaTypa KOTOpBbIX 0OYCJO0BJeHa B
NepByI0 o4epe/ib CAHUTAPHBIM COCTOSIHUEM TeppH-
TOPUHU W OTpacJeBOU NMPHUHA/JIEXKHOCTH NPOMBILI-
JIEHHBbIX NPEeANPHUATHH, COCTOSSTHUEM aBTOMOOMJIb-
HBIX I0POT U T.IN.

TakuM 06pa3oM, OUHCTHBIE COOPYKEHHUs yI0BJIe-
TBOPUTEJIBHO OCYILECTBJIAIOT OYHUCTKY IOCTyHalo-
IIMX HAa HUX CTOYHBIX 10 OCHOBHBIM IOKa3aTeJsIM
3arps3HeHu. B cBo10 o4epesp, Bca cucTeMa BOJOOT-
BeJleHUs1 TopoJia TpeGyeT NpoBeJeHUs] Meponpusi-
THUH 110 PEKOHCTPYKLUU U MOJ€PHU3ALMHU. ITO CBS-
3aHO He TOJIbKO C PU3NIECKUM U3HOCOM 3JIEMEHTOB
CUCTEMbI U UX MOPAJIbHOTO YCTApEBAHUS, HO U C U3-
MeHEHHEM 3aKOHOJaTeIbCTBA B chepe BOL0OTBele-
Hus. COpoc HECAHKLMOHMPOBAHHBIX CTOYHBIX BOJ, C
HedTENPOJYKTaMU B CHCTEMY OTBeJEHHS XO3sH-
CTBEHHO-OBITOBBIX CTOKOB HETATUBHO CKa3bIBAETCS
He TOJIbKO Ha Ipoleccax GM0JOrH4ecKOi 04NCTKU
OYHCTHBIMH COODPYXKEHHUSIMU, KOTOpble He MpesHa-
3HauyeHbI JJIs1 OYUCTKH TaKHUX CTOKOB, HO U PUBO-
JUT K U3HOCY 000py/J0BaHMs, 3aUJIMBAHHUIO, TIOBPE-
YKIAEHUI0 TPyOONMPOBOJIOB CUCTEMBI U Jja’Ke BBIXOAY
W3 CTOSI €€ OT/IEJIbHBIX 3JIEMEHTOB, a TAKXKE K 3arpsi3-
HEHMIO BOJHBIX PECYPCOB.

Lenecoobpa3Ha pa3paboTKa MepoONpUSATHH CIIO-
COGHBIX IPeZ0TBpALATh NOCTYIJIEHUE CTOUHBIX BOJ,
CoZleprKallliX TOKCHYHbIe MPUMECH YKe Ha MyTH UX
C/1e[JOBaHUS K OYUCTHBIM COOPYKEHHUSM.
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YJIK 007.3

®YHKIIMOHAJIbHASI MOJEJIb ITPOLECCOB 3KCTPEHHOT'O PEATUPOBAHUA

ITPU IIOXKAPE (B3PbIBE) HA IOBEPXHOCTHBIX OB BEKTAX

(CTBOJIAX, OBOTATHUTEJIbHBIX ®PABPUKAX, PA3PE3AX)
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B npeacraBieHHO# paboTe aBTOPBI TPOAHAIM3UPOBA/INA 3HAYUTENbHOE KOJIMYEeCTBO Pa3paboTOK IO ynpaB/ieHHI0 B ycaoBusax YC.
[TokazaH nMoAxo/, MO3BOJIAINI ONpPeJe/IUTh CTENeHb BIUAHUSA YXyAILIeHUS COCTOSHUS PeCypCcoB Ha CTeNeHb AOCTHXKEHHS LieJH,
aKTyaJ/IbHBIH B yCIOBUAX OTPAaHUYEHHOCTH HEOOX0AUMBIX 11 TMKBUAAnuu YC pecypcos. [IpeacTaBieHHBIN NOAX0/ OCHOBAH Ha I110-
c/le[J0BaTeJbHOM HCIO0JIb30BaHUH MeTO0/10B PYHKLMOHAJIBHOTO MO/IeIMPOBaHMs, aHaIN3a JepeBa oTka3oB (FTA) u cucreMHoro noa-
X0/la C MHOTUMHM COCTOSIHUAAMU cucTeMbl (MSS). [IpencraBiieHa MeToAuKa AJ1A peasd3aliy 3TOro noaxoja. [lepBbiM marom meTo-
JIMKY fBJIsieTcsl PYHKIMOHAJIBHOE MOJIeJIMPOBAaHKe NPOLEeCCOB AJIS BBISBIEHHUs HauMeHee 3$(QEeKTHBHBIX U Haubosiee 3HAYUMBIX
npoueccos. [Tocsieayioliye onepanyy J0/DKHBI ObITh BBIIOJHEHBI /JIs1 IPOIIeCCOB, BbIGpaHHBIX Ha IepBoM 3Tarne. Takoi noAxoj nos-
BOJISIET TMOHU3UTH TPYAOEMKOCTb BCceX onepaluid. PaGoTa mocBsieHa QyHKIHOHAIbLHOMY MOJIeJIMPOBAHUIO MPOLECCOB MOXapa
(B3pbIBa) HA MOBEPXHOCTHBIX 00'beKTaxX (CTBOJAX, 060raTUTENbHbIX GabpHKaX, pa3pe3ax). ABTOPHI pa3paboTaiy QYHKIMOHAIBHYIO
Mo/ieJIb SKCTPEHHOI'0 pearipoBaHUs NpU Noxape (B3pbiBe) Ha MOBEPXHOCTHBIX 06'beKTax (CTBOJIAX, 060TraTUTeNbHbIX PpabpHuKax,
pa3pesax), KOTopble OTHOCSTCS K pa3pyLIMTebHbIM BUIaM IPOU3BO/ACTBEHHbIX aBapuil. Pazpa6oTaHHas pyHKIHOHAIbHA MO/iesb
Ipe/loCTaBJ/IsIeT BO3MOXKHOCTD BbISIBJIEHHs MeHee Ha/IeXKHbIX IPOLIeCCOB U ONpefiesIeHUs J/Is1 HUX CTelleHU BJIUSHUSA yXyALIeHUs Co-
CTOSIHHS PeCypPCOB Ha CTeNeHb JOCTHXKEHU LieJIU CllacaTeIbHOH onepaluy, 3a6,1aroBpeMeHHON pa3paboTKHU MePONPUSATHH IO Ipe-
JyIpex/IeHHUIO CPbIBA CracaTeJbHBIX ONlepalui, pallMOHAJIBHOTO pacnpe/ie/eHus pecypcoB. Mcrop3oBaHye JaHHOH METOAVKH AJIS
OLlIeHKH MO/ieJIell SKCTPEHHOTO pearnpoBaHuUs NPUBEAET K CHHKEHHUIO YeJIOBeYeCKUX U MaTepHabHBIX moTepb mpu YC.

Kaioueavle cnoea: modenb s3KcmpeHHO20 peazupo8aHusi; CUmMyayuoHHbLI YeHmp; Ype3sbl4atliHas cumyayusi; pecypc; dezpadayus pe-
cypca; cmpykmypHo-@yHKYUOHAIbHOe 83aumodelicmeue; depeso 0MKa308; MHOXeCma0 COCMOsIHULL CUCMeMbl; anpuOpHbILl AHAAU3; CU-
cmeMHblil n00X00d; PYHKYUOHAAbHASL MOOEb.

FUNCTIONAL MODEL OF THE PROCESSES OF EMERGENCY RESPONSE

IN CASE OF FIRE (EXPLOSION) ON THE SURFACE OF THE OBJECT

T. U. Esmagambetov*, 1. T. Bogatyrev** G. N. Popov***, 0. M. Shikulskaya***
*Karaganda economic university of Kazpotrebsoyuz (Karaganda, Kakhakhstan)
**Crisis management center of Russia in Astrakhan region (Astrakhan, Russia)
***Astrakhan state university of architecture and civil engineering (Astrakhan, Russia)

In the presented work authors analysed a significant amount of developments on management in the conditions of emergency. The approach
allowing to define extent of impact of deterioration in a condition of resources on extent of achievement of the goal relevant in the conditions
of limitation of emergencies of resources, necessary for elimination, is shown. The presented approach is based on consecutive use of methods
of functional modeling, the analysis of a tree of refusals (FTA) and system approach with many conditions of a system (MSS). The technique
for realization of this approach is presented. The first step of a technique is functional modeling of processes for identification of the least
effective and most significant processes. The subsequent operations have to be executed for the processes chosen at the first stage. Such ap-
proach allows to lower labor input of all operations. Work is devoted to functional modeling of processes of the fire (explosion) on superficial
objects (trunks, concentrating factories, cuts). Authors developed functional model of the emergency reaction at the fire (explosion) on super-
ficial objects (trunks, concentrating factories, cuts) which belong to destructive types of production accidents. Developed the model is func-
tional provides a possibility of identification of less reliable processes and definition of extent of impact of deterioration in a condition of re-
sources for them on extent of achievement of the goal of a rescue operation, preliminary development of actions for prevention of failure of
rescue operations, rational distribution of resources. Use of this technique for assessment of models of the emergency reaction will lead to
decrease in human and material losses at emergency.

Keywords: model of the emergency reaction; situational center; emergency; resource; resource degradation; Function-Interaction-
Structure (FIS); Fault-Tree; Multi-Level state of system; aprioristic analysis; system approach; functional model.
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