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PaccMoTpeHa HEOOXOAMMOCTh aBTOMATH3AIMM PAcUeTOB MapaMETPOB UPE3BBIYAHHON CHTyallnu
Py aBapud Ha THAPOJOTMYECKHX COOpyXeHHsX. IlpuBeneHa Maremarwdeckas MOZIETb
MPOTHO3UPOBAHMS IapaMeTPOB THAPOJIOTHYECKHH YPE3BBIYAHHOW CHTyallMM MpPH Pa3pyLICHUH
rugpoysna. beuma mpomsBeneHa pa3pa0oTka IMPOTPaMMHOTO - MOAYNS 10  aBTOMATH3alNU
MIPOTHO3UPOBAHUS U OLIEHKU OOCTAHOBKHU B UPE3BBIYANHON CUTyallMd U BO3MOJKHBIX IOCIEACTBUI
3aTOILUIEHHs B CIy4ae MPOPbIBA BOAHOIO Y3Ia.

Knrouesvie crosa: TUAPOTCXHUYCCKHUE COOPYIKEHUs, aBapys, BOJIHA IMMPOPbIBA, 30HA 3aTOIJICHUSA.

BBeaenue

Cpemu cTuXWitHBIX OencTBHiA Ha TeppuTopun PecnyOmukn bemapyck omHmMEH u3 HambOolee
paclpoCTpaHEHHBIX ABJIOTCA HABOAHEHUS, KOTOpbIE MOTYT BO3HHKaTh KakK 3a CYET HPUPOIHBIX
SBJICHUH IIMKIIMYECKOT0 XapaKTepa, TaK U U3-3a aBapuil Ha THAPOTEXHUYECKUX coopykeHMsIX. CTapeHue
YW W3HOC OCHOBHBIX (POHIIOB BOAHOIO XO35MCTBA, OTCYTCTBHE IOJDKHOTO Haa30pa 3a Oe30macHOM
9KCIUTyaTallMel eNIaloT MPOPBIB IFIOTHH BOJOXPAHMIIUIL U HAKONHTENEH CTOKOB Bce 0oJiee peanbHbIM,
YTO MOXKET TMPHUBECTH K KaTacTpOPHIECKUM MOCICACTBUSIM. Bce TuapocoopykeHus, B TOH WM MHON
CTETICHH, YIIEP)KUBAIOT B CBOEH CHUCTEME OTpOMHBIE OOBEMbI KHMHETHYECKON SHEPTUH BOJHBIX Macc.
Bcerna aBapuy Ha rHAPOTEXHUIECKUX COOPYKEHUSIX COMPOBOKAAINCH MACIUITAOHBIMH ITOCIECACTBUSIMU:
rHOeNbI0 JIIoZIeH, pa3pyLIeHUeM JKHJMII, pa3pylICHHEM OOBEKTOB SKOHOMHKH, YyXYALIEHHEM U
Jerpajanpeii  okpyxkatomend cpeapl u o np.  [1]. OcHOBHbIMH — HOpaxaroummmu  (haKkTopaMmu
KaTacTpO(MUECKOro 3aTOIUIEHHs SIBJISIFOTCS: BOJIHA MPOpPHIBA (BBICOTA BOJHBI, CKOPOCTH JBIKEHHMS) U
JUIMTENBHOCTD 3aTorieHusl. Bomna npopsiBa — BojiHa, 00pa3yrommascst BO (GpOHTE YCTPEMIISIOLIETOCs B
MPOJIOM TIOTOKa BOBI, HMEIOINAs, KaK MPAaBUIIO, 3HAYUTEIBHYIO BBICOTY TPEOHS, CKOPOCTh JIBHXKCHUSI 1
obnaaromast 00JIBLION pa3pymuTensHOH cuitoid. [10aTOMy BOJTHY IpOpEIBa ClielyeT pacCMaTpUBATh Kak
OIIpEIETICHHYIO Macey BOJbI, ABWXKYILYIOCS BHU3 110 PEKE M HEIPEPHIBHO M3MEHSIONIYIO CBOIO (hopMmy,
pasmepbl U ckopocth [2, 3]. CxeMaTHYHO MNPOIOJIBHBIA pa3pe3 Takod C(HOPMHUPOBABILEHCS BOJHBI
nokasad Ha puc. 1 (h — ObITOBO# ypoBeHB BOMIBI B peke; Hg — BbICOTA BONTHEIL, H — BEICOTA TIOTOKA).

CTBOp Pa3pyIIeHHOT0 THAPOY3.Ia

PacgeTHas (hopMa BOJHBI HPOPBIBA

Xsocr
BOJHbBI JclicTBATe1bHAA GOpPMa BOJTHEI OPOPBIBA

<DPOHT BOJIHBI

Puc. 1. Cxematnyecknii Mpo10JIbHBINA pa3pe3 BOJIHBI NpopbIBa [4]
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3KCHepI/IMeHTaJIBHaﬂ HacTb

HcxomHpIMU JaHHBIMU JUIS pacueTa MapaMeTpoB BOJIHBI TIPOPHIBA SBISIOTCS: 00BEM
BOJIOXPaHUITUINA, YKJIOH JIHA BIAJIAIOIIETO BOJAOTOKA, KOO PHUIMEHT IIEPOXOBATOCTH PEKH.

Pacuer OCHOBHBIX TIapaMETPOB BOJIHBI TPOPHIBA MPOU3BOAMTCS IO JUHAMHYECKOW OCH
MOTOKA.

1. Ompenenenye BEICOTHI BOJTHBI TPOPHIBA!

Hg = 0,6H— h6, M, (1)

rae H — riryOrHa BOJIOXpaHWIINILA Y TUIOTUHBI , M; Ng — TITyOMHA peKky TUIIA TUIOTHHBI, M.
2. OmpenenieHrie  BPEMEHH TNPOXOXKJCHHS BOJHBI TPOpBIBA Yepe3 CTBOP pa3pylieHHOM
TUIOTHHBI (BpEMSI TIOJTHOTO OMTOPOKHEHUS BOJOXPAHMIIHIIA):

~ W, - A .
3600-p-e-H-H

(2)

rie W — o0beMm Bomoxpanmmuiia; 4 — KO3(pGUIUEHT KPUBU3HBI BOJOXPAaHWIHING, JUIS
OPUCHTUPOBOYHOTO pacyera NMPHHUMAETCS PaBHBIM 2; |L — MapaMeTp, XapakTepu3ymomui ¢opmy
pycna peku; Bi — mmpuHa npopbiBa, M; H — riiy0rHa BOJOXpaHWIHIIA TIEPE THAPOY3IOM.

3. Onpenenenne BpeMeHH 00eTaHns BOJIHBI IPOPBIBA 10 1-T0 CTBOpa

tL=—7,4, (3)

rae Ly — nnuHa 1-ro yyactka peku; Vi — CKOPOCTh ABMXKECHHUS BOJIHBI IPOPHIBA HA 1-M ydacTke.
4. Onpenenenue BpeMeHH fo0eraHus BOJHBI IPOPHIBA IO 2-TO CTBOpA!

f =it (4)

rie L, — amuHa BTOporo ydactka, KM (T. €. OT HepBOro JJO BTOPOTro CTBOPA); Vo — CKOPOCTH JIBUKEHUS
BOJIHBI IPOPBIBA HA 2-M y4acTKe, KM/4.

Jnst monmydyeHHsi TMapaMeTpOB BOJHBL IPOPHIBA B IMOCIEMYIONMX CTBOpPAaxX IOCTYIMAIOT
aHAJIOTHYHBIM CITOCOOOM C YUETOM MPUMEYaHus K Tadi. 2.

PaccMoTpuM  TOCHEOBaTENBHOCTh — ONEHKM  BO3MOXKHOM ~ OOCTAaHOBKM B 30HE
KaTacTPO(UUECKOTO 3aTOILICHUS P pa3pylICHUH THIPOTEXHUYECKOTO COOPYKEHHUS Ha CIIeTyIOIIeM
npumepe.

B pesysnprare aBapuu Ha BomoxpaHmwinine JIOKTHIIIHN MOJTHOCTBIO Pa3pyIIeH THAPOY3El.

XapakTepucTHKa BOAOXPAHUIIHIIA U PEKH HUKE TUIOTHHBI [4]:

— 00beM Bopoxparmmma W, — 50 MiH. M3,

— IIMPHUHA BOAOXPAaHMIUINA NIepe]] IIOTHHON B — 350 Mm;

— rTyOMHa BOJIOXpaHWIIUINA TIepeT TUAPOY3IoM H — 7 M;

— rIIyOWHa peKku HUKe TI0THHbI N — 2,2 M;

~ ckopocTh Teuenus Vs = 1 M/c;

— (opma (cedeHust) JOIMHBI B CTBOPE THAPOY3i1a — Mapadboindeckas;

— peKa paBHHUHHAS C XOPOIIO pa3pabOTaHHBIM PYCIIOM, MOWMBI yY3KHE, MECTaMU CpeaHue, 0e3
OOJBIITUX CONTPOTHUBIICHUH;

—Ha yvyactke L = 0—25 kM, i =0,0012, nanee L = 25 — 45 km, i = 0,001.

Tabnuua 1. Koa¢dpuuueHTsl 11epOX0BATOCTH €CTECTBEHHBIX BOIOTOKOB

XapakTepucTHKa pyclia U MOUMBI i=0,01 | i=0,001 |i=0,0001
Ha pekax ¢ IIMPOKUMH 3aTOIIEHHBIMU ITOHMaMHU 4-8 1-3 0,5-1
Ha M3BHIIMCTBIX peKax ¢ 3apOCIIMMH MM HEPOBHBIMHU KaMEHHCTBIMHU MTOWMaMH, C 814 38 12
PaCIIUPEHUSIMH U CYKCHHSIMH HOMBI

Ha pekax ¢ Xopo1o pa3paboTaHHBIM PYCIIOM, ¢ Y3KHMH U CPEAHUMH ToHMaMu 6e3 GOoIbIInX 1420 | 8-12 25
COMPOTHUBIICHUI

Ha c1abon3BMIIMCTHIX peKax ¢ KPYTHIMH OeperaMu H y3KUMH OHMaMu 24-18 | 12-16 | 5-10
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Tpebyetcs onpenenuTsb:

— MapaMeTphl BOJHBI IPOPHIBA HA 45 KM y4acTKa PeKu;

— XapakTep pa3pylICHUI B HACETICHHOM ITYHKTE.

OyenKka B803MOJICHLIX NOCACOCMBUNl 3AMONACHUSL U HNOO20MOBKA UCXOOHBIX OAHHLIX OJis
naanuposanus meponpusmuii I'O no 3awume nacenenus. Ha 0cHOBe MCXOTHBIX JTaHHBIX YYaCTOK PEKU
MPOTSHKEHHOCTHIO 45 KM 1enecoo0pa3Ho pa3OUTh Ha JBa pacUeTHBIX y4acTKa W TpU cTBopa. llepBsrii
yuactok Li = 25 kM (i=0,0012) u Bropoir L = 20 xm (i =0,001). IlepBblii cTBOp — CTBOp
paspyLUICHHON TUIOTHHBI, BTOPOH CTBOP — MEXKIY |-bIM M 2-BIM y4aCTKaMH U TPETHH CTBOP — B KOHIIE
BTOPOT'0 YJ4acTKa.

OmnpenensieM TapaMeTpbl BOJHBI TPOPHIBA B CTBOPE IOJNHOTO paspylleHHs THIPOYy3ia
(1 cTBOD):

— HaxOJIMM BBICOTY BOJIHBI TipopwiBa Hpi: Hpi = 0,6 H—h;=0,6-7-2,2=2 w;

— omnpezessieM BpeMs MPOXOKJACHUS BOJHBI MPOPBIBA YEPE3 CTBOP Pa3pyIICHHOHN IUTOTHHBI
(BpeMs MMOJIHOTO OMOPOKHEHUSI BOJAOXpaHWIUIA). [ OpueHTHPOBOYHOTO pacueTa KoddduimeHTa,
xapaktepusyroniero (GopMy KpUBU3HBI BOJOXpaHHIMIA, A mnpuHHMaeM  paBHbIM 2. [lpu
napabonndeckoii popme pyciia u oMbl B 1 crBope koadduuuent | = 0,6:

W;-A 50000000-2
14 u.

3600-u-B-H-vH 3600-0,6-350-7-7
HaxoauMm OCHOBHBIE JaHHbBIEC JBIKEHUS BOJHBI MPOPHIBA HA MEPBOM YYaCTKE M MapaMeTpHl,
XapakTepHu3yIolIue ee BO BTOPOM CTBOPE ONpeeisieM CISAYIOIIEe.
1. Bpems moGeranusi BOJHBI 710 BTOPOro cteopa (t1).

Hdns pekn ¢ Xopowmo pa3paboTaHHBIM pyciaoM, C Y3KUMH IoiMamMu 0e3 OonbIInx
CONpOTHUBIICHUH, ipH yKioHe nHa | = 0,0012 cpeaHsisi CKOPOCTh JBMKEHUsI BOJHBI HA TIEPBOM y4acTKe

25
pasua V1= 10 km/4 (cM. Tabm. 1): t, L. 2,5 u.
vV, 10
2. BeicoTy BOJIHBI IPOpBIBa BO BTOPOM CTBOPE (Hair).
JInst aTOrO B Hayaje HaXOAUM 3HaYCHUE OTHOIICHMS BPEMEHU TOOETaHus BOJHBI 10 BTOPOTO

cTBOpA {1 KO BpeMEHU MOJIHOTO OMOPOKHEHUST BOJAOXpaHWIUIIA 17 L = E =0,35 u.
T 714
3areM, mo TaOI. 2, HAXOJUM COOTBETCTBYIOIIME A3TOMY OTHOLICHHIO 3HAYEHHS JAPYTHX
otHomeHui. [Ipu Gospimx 3HaueHusx ti/7) opHEeHTHPOBOYHO MOXHO npuHUMaTh Her/Hpi= 0,3, a
Tw/Ti = 2,6-3. JlanHbie TaOIUIBI CHPABETHUBBI TOJBKO JUIS BTOPOrO CTBOpA, MPHU ONPEICTICHUH
mapaMeTpoB BOJNHBI B TpeTbeM cTBope t1/7) 3amensiercst otHomeHueM to/T) + t1, a B ueTBepTOM
/T +ti+tou T.J.

1

Ta6Jmua 2. 3HaYeHNs] OTHONIEHUI BHICOTHI BOJHBI NnpopbIiBa U MPOAOIKUTEJIBbHOCTD €€ IPOXO0KICHUSA Yepe3 CTBOP

W/'T Hgu/Hsi T
0,00 1 1
0,1 0,9 1,1
0,25 0,8 13
0,4 0,7 15
0,55 0,6 1,6
0,7 0,5 1,7
0,95 04 19
1,25 0,3 2,2
15 0,3 2,6

Hcronb3yst METOJl MHTEPIOANNHN, HaxoauM 3HadeHus Hpu/Hpr u Tiu/Ti, COOTBETCTBYIOIINE
otromennto Hpn/Hg = 0,77, otkyna Hgn = 0,77-Hg; = 0,77-2 = 1,54 M. BpeMst TIpOXOKIE€HHUS BOJTHBI
popsIBa Yepe3 Bropoii crop. ITo tabmuue 71/ T = 1,43, otkyna Tu = 1,43-71=1,43-7,14 = 10,21 u.

Haxoaum mapameTpsl BOJIHBI ITPOPHIBA MIPH €€ JIBHKCHHUU 110 BTOPOMY PaCYeTHOMY Y4acTKY U
B TPETHEM CTBOPE.

Onpedensem epems 0obe2anus 60aHbl NPOPLIBA 00 MPEMbE20 CMEOPd.
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[MporsuxkeHHOCTH pacuyeTHOro ydactka 20 kM (ykioH aua pexu i = 0,001).
Ha pekax co cpemnumu moitmMamMu 0e3 OONBIIMX CONMPOTHUBJICHUN IO TaOJMIE CPETHION0
CKOPOCTH JIBVKCHHMS BOJIHBI IPHHUMaeM 8 KM/4. [IpH 3TUX TaHHBIX BpeMs 100eTaHus BOJIHBI IPOPHIBA

L_20

JI0 TpeThero creopa t, = —=2,5.
V2
Jlns onpedenenus 6vicomvl GONHbL NPOPHIBA 6 MPEMbeM CMEOpPe HAXOOUM 3HAYEHUe

t __ 25 =0,197, Heii / Hen = 0,86, Hgin = 0,86-Hei = 0,86-1,54 = 1,32 m.
T,+t 10,21+2,5
IIpooonscumensHocms NpoOXoxcOeHUs 8ONHbL NPOPbIBA Uepe3 Mpemuli CMeop HAXOOUM U3
omuowenus: Tw/Tuw = 1,23; Twm = 1,23-Ty = 1,23-10,21 = 12,56 u. Takum 006pa3oMm, HaXOIUM
CIIeTyFoIIee.

1. [TapaMeTpsl BOJTHBI MPOPHIBA B CTBOPE Pa3pyILIEHHOTO THAPOY3Ia:

— BBICOTA BOJIHBI IPOpBIBA Hpr =2 M;

— BpeMs TIOJTHOTO OIIOPOXKHEHUS Bogoxpanmwmumia 71 = 7,14 4.

2. JlaHHBIe BYDKEHUSI BOJHBI MPOpPBIBA HA TIepBOM y4dacTke (L1) 1 apaMeTpsl ee Bo BTOPOM CTBOPE:

— BpeMs JoOeraHus BOJHBI 0 BTOPOTo cTBopa t1 = 2,5 u;

— BBICOTa BOJHBI IpopsiBa Hen = 1,54 Mm;

— BpeMs MPOXOXKICHHUS BOJHBI uepe3 BTopoii ctBop 71 = 10,21.

3. JlaHHBIe NBYDKEHUSI BOJHBI IPOpPBIBA HA BTOPOM yuacTke (Lo) ¥ mapameTphl €¢ B TPEThEM CTBOPE:

— BpeMs Jo0eraHus BOJHBI IPOPbIBa JI0 TpeThero cTBopa tr = 2,5 u;

— BBICOTa BOJHBI ITpopeiBa Hein = 1,32 M;

— BpeMs MIPOXOKIEHUS BOJIHBI uepe3 TpeTuit ctop T = 12,56 4.

30Ha Ype3BHIYANHO OMACHOTO 3aToruieHust Haxoautes B 2500 M oT ruapoysia (U3 pacdeTa
JBYKEHUS BOIIHBI B TEUEHHE 15 MUH).

30Ha omacHOTo 3aToruieHust HaxoauTes B 10 KM oT THApOoy3a (M3 pacdera ABIKEHUS BOJTHBI B
TedeHue 1 4 mociie pa3pyieHus ruapoysia).

JMTenbHOCTH 3aTOIICHHS OIpenessieTCss BpeMEHeM IMPHXoJla XBOCTa BOJHBI. Pacder
OCHOBHBIX TapaMeTPOB BOJHBI MPOPHIBA TPEACTABISAET COOOW CHUCTEMY CIIOKHBIX WH)KEHEPHBIX
pacueToB, TpeOYIOMHX OONBITUX BPEeMEHHBIX 3aTpaT, MOATOMY JJISl pEelICHUs JAHHOH MPoOIeMbl HAMU
Obla pazpaboTaHa cXeMa-aJITOPUTM MPOTPaMMHOTO MOMYJISI, BKIJIIOUAIOIIasl CIEAYIOIINE OCHOBHBIC
(GyHKIHH.

1. Coznanme HOBOI MIIM BHIOOP COXpaHEHHOW KOH(MUTYpaIMy BOJOXPAaHHIIHIIA.

2. VI3MeHeHue mapaMeTpoB BOJOXPaHWIHUINA U YCIIOBUH aBapuu.

3. Beibop rpa¢duueckoro mpeAcTaBIeHUs] pycia PeKH Ul OmpenesieHus Kod(pQHUIUEHTOB,
UCTIONB3YEeMBIX TIPH pacueTax.

4. BeruucneHue 3Ha4eHHs OCHOBHBIX MMapaMeTPOB THAPOTUHAMHUYECKON aBapyu.

5. [Ipeacrasienue B rpagmueckoM BH/IE pACUETHBIX 3HAUCHUI.

6. ®opmupoBaHre oOTYeTa, CcojAep)Kamiero OoOIIHe XapakTePUCTHUKU BOAOXPAaHWIWIIA U
pacyeTHbIC TTapaMeTPhl aBapUH.

C 1menbio aBTOMAaTH3allMM PAacyeTOB MapaMeTPOB BOJHBI IPOpHIBA, Oblla NpOH3BE/CHA
pa3paboTKa MPOrpaMMHOTO MOAYJISA, TIPETHA3HAYEHHOTO IS BBITIOJTHEHUS CICAYIOMUX (DYHKITHI:

— pacyeT BBICOTHI BOJIHBI IPOPHIBA;

— pacueT BpeMeHH IMOJITHOTO ONIOPOKHEHHSI BOIOXPAHUITUINA;

~ pacueT BpeMeHH Jo0eTaHus BOJIHbI JO BTOPOTO CTBOPA;

— pacueT BBICOTHI BOJIHBI IPOPHIBA;

— pacueT BpeMeHH MPOXOXKICHHUS BOJHBI Yepe3 BTOPOH CTBOD;

— pacueT BpeMeHH JoOeTaHusl BOJIHBI POPHIBA JI0 TPETHETO CTBOPA;

— pacueT BBICOTHI BOJIHBI IPOPHIBA;

— pacueT BpeMeHH MTPOXOKACHUS BOJHBI Yepe3 TPETHil CTBOD;

— CO3JIaHUE 0TYETa, COAEPIKAIIETO XapaKTePUCTUKN THAPOY3Jia U pACCUUTAHHBIE TaHHBIE.

ONMHOWEHUA
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Omnucanue cxeMbl AITOpUTMa padoThI MPOrPAMMHOIO MOXYJISI

Jia pereHns MOCTaBICHHOW 33/ady, aTOPUTM Pa3pabaTblBaeMOro MPOTPAMMHOTO MOJTYIIS
JTOJKEH OBITH CIIEAYIOIIHM.

1. BeiOop paHee coXxpaHEHHOH KOH(HUTypaluy BOJIOXPaHIIIUIIA WK CO3/IaHuE HOBOM.

2. l3aMeHeHue napaMeTpoB BOJAOXPAHMIIMIIA U YCIIOBHUI aBapuH.

3. Beibop Tpaduueckoro NmpejncTaBICHUsT pycia peKy, JJs OomnpeieieHus KodQQHUIMEHTOB,
UCTIOJIB3yEeMBIX TIPH pacueTax.

4. BeruncneHne 3Ha4YeHHUSI OCHOBHBIX MTApaMETPOB TUAPOIUHAMUYECKON aBapuH.

5. BIBO paccunTaHHBIX 3HAYCHUH Ha dKpaH.

6. opMupoBaHue oOTYETa, COACPKAIIETO OOIIME XapaKTePHCTHKH BOJOXPAHHJIMINA |
paccyuTaHHbIC TapaMEeTpaMU aBapuu.

Bruna mponssenena pa3paboTka mporpaMMHOTO MOJYJISI IO aBTOMATH3AIMH ITPOrHO3UPOBAHUS
Y OILIEHKH B YPE3BBIYANHON CUTYaIlNHU B CIydae MpOphIBa BOJHOTO y371a. Bua OCHOBHBIX pabOYUX OKOH
poTrpaMMBI MTpeACTaBieH Ha puc. 2—4 [5]. PekoMeHyeTcst 3apaHee MPOBECTH PabOTy MO BHECEHHIO U
COXpaHEHHIO MapaMeTPOB BCEX THIPOY3IOB, KOTOPBIE MOTYT MOJABEPTHYTHCS Pa3pyILICHHIO.

x|

4P PacueT napame TpoB BO/IHBI TPOPbIEA

Main  PacdeT Crnpaeka

Co¥paHEHHEIE 0aHHBIE |i HaPaAKTEPMCTHEW pekk | Pesanstarsl pachTaJ_

HaBecTer ofbem BOA0RPAHMAMILE
O tfeer BOQORPAHHUIMLE, M3 50000000
[ nyfiiHa BOOOXDAHMMMWLLE Y NAOTHHE, M

Mnowane seprana EOROXPEHUMMWE, M2

W MpmHa BoLOXPaHKIMW A NEpEL MACTHHOMA, M
[MyEHHA BEOQ0HPAHHAMLE NEPSE MASTHHOH, M
[ NYBUHa PEEM HU#E NASTHHEL,

CrOPOCTE TEYEHUA PEKM, M/ T

350
7
2.2
1

]

_| a =
PaccrosHue A0 CTEOPOE H3 PEEE. K 25_ |_ll15 |
L1 L2
Mpogonsure

l

Puc. 2. OxkHo BBOJIa M peaKTHPOBAHISI UCXOTHBIX TAaHHBIX

4P PacueT napameTpoR BO/IHLI NPOpPKIEA E|
Man. PacdeT  Cnpaeka
| ED_HDa;BﬂIbIB ,U;HHbIB McroaHbie AaHHsIE | #aPAKTEPMCTHRK PEKW | PesansTaTl pacHeTa
M=1 M=1,25 M=1,25
A ! DA ' Da ! D
i ke I i
| | | |
1 1 1
1 1 1
| | |
R KR c | c I [
B N B N B N
M=1,75 M=2 M=2.5
L i DA i DA I D
| | |
| | |
mC 1 1 + 1
|
B | c | C B | Cc
N 2 N N
[apatETP, #APSKTERHSYIOLLMA SORtY NONSPEYHOD CEYSHHA PEKH 1.25
[ MNpogonsre ]

Puc. 3. OxHo BbIOOpa GOPMBI pycita peku
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AP PacueT napameTpOB E0/IHBI PO PbIBA @

darn  Pacd4eT  Cnpaeka

CoxpaHeHHEe gaHHee | M ciooHele GaHHEE || X ApaKTEPUCTHEN PekM

MNapareTpel BOAHEl NPOPEIES B CTEOPE MMAPaY3na
2
7.14218580834231

BricoTa BOnHE! MPOpEIES, M

B pera NoAHOMD OMoposHEHKA BEOLOXPAHMIMIL S, Y
NaparmeTpel LEMHEHMA BOAHE NPOPEIES Ha Nepear ydactre [L1]

25
1,53337719793845
10,2374462819776

Bpeta aoferaHiA BoiHEl 40 ETOPOMD CTEOPA, 4
BricoTa BonHel MNPOPEIES EO ETOPOR CTEOPE, MM

BpErA Npox0#n eHWA BONHEl MPOPEIES YEPES ETOPOI CTEOR, 4

25
10

30oHa YpesEERMalHO ONacHOMD SATONAEHHA, KM

30Ha ONACHOMD SETOMASHHA, KM

[ Paccuvrars ]

[ )

Puc. 4. OkHO BBIBOJ]a pacCCYMTAHHBIX JAaHHBIX

3akiaouyenue

ABapuu Ha THIPOCOOPYKCHMSX HANOPHOIO THINA XapaKTEPU3YIOTCS MAacIITaOHBIMH
BO3ACHCTBUSIMM ~ HHCHAJAIOLIMX  OTFPOMHBIX  BOJHBIX _ MacC Ha  OONBIIMX  TEPPUTOPHSIX,
COIPOBOXKJIaeMbIe: THOEINBIO JIIO/ICH; pa3pylIeHUEM JKWIIBIX CTPOCHHH, MPOMBIIIICHHBIX OOBEKTOB H
3JICMEHTOB HMH(PACTPYKTYphl, YHHYTOKCHHUEM U JIErpaflallieil CeJIbCKOXO3SHCTBEHHBIX YrOIUM,
nagmmadra u np. Hambomnbimelt omacHOCTH BO3HUKHOBEHWS W Pa3BUTHS aBapUHHOW CHUTYaITUH
MOJIBEPKEHBI THAPOCOOPYKEHHS HATIOPHOTO TUIa HAa TPYHTOBBIX OCHOBAaHUSX B 30HE MepeyBIaKHEHH
U OKCTPEMaJbHBIX TOTOMHBIX YCIOBHH, COMPOBOMKAAEMBIX OOWIBHBIMH OC3JIKAMH M MaBOAKAMHU.
[TopaxarouumMu  (akTopaMH aBapuu Ha . THAPOCOOPYKEHHUSX HAIOPHOTO THIA SIBISIOTCA: BOJHA
NIPOpbIBa W 3aTOIUICHWE TEPPUTOPHH. PHCK aBapuil Ha THAPOTEXHUUYECKHUX COOPYKEHHIX — €CTb
BEPOSTHOCTHBIN ymiep0, peann3yeMblid B 30HE ITOPAKAIOIIETO ASWCTBHS BOJIHBI IPOPHIBA H 3aTOTLICHNS,
BO3HMKAIOIINX B pe3yJIbTaTe pa3pyLICHUs! IUIOTUHBI 110]] BO3ACHCTBHEM HEOIaronpusTHEIX (PpakTopoB.

Ha ocHoBanMu mnpencTaBICHHOTO anropuTMa ObUI pa3paboTaH NPOrpaMMHBIA MOZYJb,
KOTOPBIH MO3BOJISET BBITIOIHATH CIeIytolIe QyHKIIUH:

— paccuMThIBaeT M3HAYAIbHYIO BBICOTY BOJHBI NPOPBIBA, a TaKXKE BBICOTY BOJHBI IOCIHE
BTOPOT'O U TPETHETO CTBOPA;

— paccuMThIBaeT BpeMs TOJIHOTO OMOPOKHEHHsI BOJJOXPAHMIIMIIA, & TaK K€ BpeMsl Jo0eraHus
Y TIPOXO0>KJICHUSI BOJHBI IIPOPBIBA 10 BTOPOTO U TPETHETO CTBOPA;

— CO3JIA€T OTYET, COAEPKALINM XapaKTepUCTUKH THIPOY3J1a U paCCUUTAaHHBIE TaHHBIE.

PazpaGoraHHbIi npOrpaMMHBII MOIYJdb TMO3BOJISIET TOYHO M B KpaT4yadlIne CPOKU
paccumThIBaTh IMapaMmeTpsl THUAPOJWHAMHUYECKON aBapuM TNpU MpophiBe Tuapoysna. Hmeercs
BO3MOKHOCTh = COXPaHATh TMapaMeTpbl TUAPOY3Ja, YTO MO3BOJUT COKPaTUTh BpeMs Ha BBOJ
napamMeTpoB  BOAOXpaHWIHIIA. [IporpaMMHBIH MOAYJE TO3BOJUT 3a0JaroBpeMEHHO NPOU3BECTH
pacueTsl TapaMETpOB aBapHM TPU PA3TMYHBIX YCIOBHSX, YTO TO3BOJHUT 3apaHee CILIaHHUPOBATh
MEPONPHSITHS TIO JIMKBUIAINY YPE3BbIYaHHON CHTYaIlUH B TEM CaMbIM COKPATUTh yIIepOd OT aBapuu u
n30€KaTh YeJI0BEUECKUX )KEPTB.

Breapenne naHHOro Moaysst B mpakTUKy padotsl ciry:k6 MUC mo3Boiut Oojiee onepaTHBHO
pearupoBate B CiIy4ae HABOJHEHUS, NMPEAOTBPATUT JIMOO CYMIECTBEHHO YMEHBIIUT BO3MOXKHBIE
MaTepUabHbIE U COLIMAIBHBIE MOTEPH.
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SOFTWARE TOOL FOR ASSESSING THE ECOLOGICAL THREAT ON THE
WATERWORKS

AA. ZINOVIEV

Abstract

The necessity of automation calculating the parameters of an emergency in an accident on
hydrological structures is examined. A mathematical model for predicting hydrological parameters
emergency fracture waterworks is given. A software module for automated forecasting and assessment
of the situation in an emergency situation and the possible consequences of flooding in case of a
breakthrough water node is developed.
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