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PaGota BuhinonHeHa B

IoCyaapCTBEHHOM — YupekIeHHH  oOpa3oBanus

«Komanino-nExkeHepHbii uHCTHTY T MYC Pecny6immkn Benapycs

Hayunsiii pykosoauTes:

OduunanbHbie ONMOHEHTHI:

Onmouupyiouas OpraHu3aLHs:

JleBkeBn4 Buktop EBrenneBuy,

KaHIWJaT TEeXHHYECKHX HayK, IOLCHT, 3aBe-
OYIOMMH  CEKTOPOM  9KO0JION0-3KOHOMHYECKHX
npobiaeM I'ocynapcTBEHHOro Hay4yHOTO yupek-
neans  «HMHCTHTYT SKOHOMMKHM HaumonanbHoMH
akanemuu Hayk benapycu»

MuxueBud Iayapa UBaHoBuy,

JIOKTOp ~ TeXHHYeCKMX  Hayk, mpodeccop,
npodeccop  kadeapst  «BomocHabxkenne u
BO/I00TBC/ICHHE» bBenopycckoro HalmMoHAIBHOrO
TCXHHYECKOTO YHHBEPCHTCTA

Hisomonok Anexcanap Bacuabesny,
KaHIMJaT  (QHM3MKO-MAaTCMAaTHYCCKHX  Hayk,
JIOLICHT, 3aBelyIOlIMH KapeaApoil ecTeCTBEHHBIX
Hayk [ocynapcreenHoro yupexzaeHus obpazo-
BauusAd  «KOMaHaHO-HHKCHEPHBIH  MHCTHTYT»
MUC Pecny6anku Benapych

PecnyGnukaHCKOE — YHMTApHOC — NIpeNIpHATHE
«llcHTpaIBHBIN Hay4YHO-HCCIICAOBATENLCKHI HH-
CTHTYT KOMIUIEKCHOTO HCIOJb30BaHMS BO/IHBIX

pecypcoB»

3ammra cocroutes 21 okta6ps 2011 roaa B 14.30 Ha 3acenannu COBeTa 110 3a-
umre auccepraumit K 11.01.01 npu FocynaperBenHOM yupekacHHH 06pa3oBaHus
«KoMaHAHO-uHKCHEPHBIH  MHCTHTYT MUC  Pecny6ankm Benapycs (220118,
r. Munck, yn. ManmsoctpouTeneii, 25, aktosiit 3an, Tem +375 (17) 345-33-54,

e-mail: mail@kii.gov.by).

C auccepraumelf MOXKHO O03HAaKOMHTbCS B OubGanoTeke I'OcyaapcTBCHHOrO
yupexenus odpasoBanus «KoManano-HiKeHepHbiit HHCTHTYT» MUC Pecny6anku

benapycs.

Astopedepar paszocnan / f ceHta6ps 2011 roza.

VueHslii cekperapb
COBETA M0 3aUIMTC AHCCCPTAHH

JOKTOP (PH3MKO-MATEMATHYCCKHX HAyK,

CTapiuni HayYHbIH COTPYIHHK

B.A. Ky3pMuuKuii

BBEJIEHUE

B PecnyGiuke Benapych B HacTosee Bpems aKkcruryatupyercs G6osnee 150 uc-
KYCCTBEHHBIX BOJHBIX OGBEKTOB (BOZOXPaHMH/IHIL) Pa3IM4YHOrO HA3HAYEHHS, OTIIH-
YHTENTbHOMH OCOOEHHOCTBIO KOTOPBIX ABIAETCH (GYHKUHOHHPOBAHHE B KACKAJAX C MO~
C/IC/0BATENLHBIM PACIONOKEHHEM HA BOAOTOKAX. AHAIM3 JIHTEPATYPHBIX M Crpa-
BOYHBIX MATEPHAIOB, 4 TAKKC JaHHBIC HATYPHBIX HaGMIOACHHIT NO3BOMMAN YCTaHO-
BUTE, 4TO HA TCPPHTOPHH CTPAHBI HACUMTHLIBACTCA 24 KacKaa, B KOTOPBIX JKCIUTya-
THpyeTcs 46% 00Lero KolM4ecTsa BOJAOXPAHHIHIL, HCTIONB3YEMBIX ¢ LIETBIO pery-
IMPOBAHMSA CTOKA, HAPOIHEPIETHKH, BOJAOCHAGKEHHS, a TakKe PHIGOpasBeNeHUs U
pekpeauuu. Hapsiny ¢ BblIeyKa3aHHBIM MOJNOKHTENbHBIM XO3SAHCTBEHHBIM pdek-
TOM BOJOXpaHH/IHILA 00/IA/AIOT M PAZIOM HEAOCTATKOB, IIABHLIM H3 KOTOPBIX SBJIS-
€TCA BO3MOXKHOCTb BO3HHKHOBEHMA rHApoAMHamuyeckux aBapuii (I'ZIA") ¢ npopsi-
BOM IUIOTHH (1aM0, 1LTI030B, nepeMbIuek) u 00pa3soBaHHeM BOJIH MpPOPHIBA, KaTa-
CTPO(HYECKHX 3aTOMNICHHIT H NPOPHLIBHOrO naBojka. [IpH BO3HHKHOBEHMHM I'’/TIA Ha
Kackajax BOJOXPaHWIIMII MOSAB/ACTCA ONACHOCTh PaspyLICHHS BCEX HIKEICKALIHX
THAPOY3JI0B H COOPY)KEHHH Ha HHX. .

Tlpouecc pa3paboTku cOrIacoOBaHHOIO Ha MEXILyHAPOJHOM YPOBHE MOAXO0AA K
aHAIM3Yy W OLCHKE PHCKA aBapHii Ha THAPOTEXHHYeCKuX coopyxenusx (I'TC) navan-
¢4 B KOHIEe XX CTONETHS M NI0Ka3asl, 4TO B JaAbHENHILIEM ero PasBHTHH 3aK/I0YEH TIo-
TEHIHA CYIECTBEHHOro ynyywmenus GesonacHoctu miotud. [losromy paspaborka
METOAMKH OLCHKH BEPOATHOCTH BO3HHWKHOBeHHs I'JIA Ha ruapoysnax PecnyGmuku
Benapycs, pacnonoxeHHbIX B Kackajax, MO3BOJIHT yCTAHOBHTH MX OT/IMYHTENbHbIC
OCOOEHHOCTH H CYIIECTBEHHO MOBBICHTh YPOBEHb GE30MacHOCTH AaHHBIX CoopyKe-
nuii. Hactosmas pabora nocssuena peuennio Bonpocos nporuosuposanus I'JIA Ha
BOAOXPaHHIIHINAX, PACTIONIOXKEHHBIX B KACKaAaxX.

OBIIASI XAPAKTEPUCTHKA PABOTBI

Cesi3b paboThl ¢ KPYNMHBIMH HAYYHBIMH NPOrPAMMaMH (npoexTamu) u
Temamu. Hcenenosanus, coctaBuBLIME OCHOBY AMCCEPTALHOHHOIM paboTel, BBINOI-
HHch B KoManno-nikeneprom uuctutyre MUC PecnyGauku Benapycs B pamkax
TOCYAapCTBEHHOMH NPOrpaMMbl MPHKJIAAHBIX HAYYHBIX HCCHeoBaHMH «PaspaboTka u
06OCHOBAHHE CHCTEMBI MEp JUIS CHHKCHHA PHCKOB M CMAMYCHUS MOCHCACTBHI 4ypes-
BbIYaHHBIX CHTYalMii NIPUPOIHOTO H TEXHOTEHHOrO XapakTepa B Pecny6inke Bena-
pych  («CHMKCHHME DHCKOB upe3BbIMAWHBIX CHTyaumit») a 2006-2010 roms,

3aeck M anee no TEKCTy HCMOMB3YITCA CCIYIOMIHE ab6pesuatypst: ['JIA — ruapoaunamuye-
ckas asapus; ['TC — runporexuuucckue coopyxenns; KBKPI™ — kpurepuii 6e30nacHocTH Kackaj-
HOro pacnonoxenus ruapoysios; KINO ~ kospduument norenumansroii onacuoctn: BB — BEpPX-
unit 66edy; HITY — nopmanbustii noanopusii yposens; ®ITY — (bopeHpoBaHHBI TOAMOPHLIH ypo-
BCHb.
1




YTBEPkIACHHOH mnocTaHoBieHHeM Comera Mumnuctpos PecnyGamku benapyck ot

28 noaGpsa 2005 r. Ne1339: 1) nayuno-uccaenosarensckas pabora «Paspaborka me- -

TOAMKH KOMIUIEKCHOH OLCHKH W TIPOTHO3UPOBaHHS abpa3uOHHOTrO pHCKa H yuiep6os
Ha HMCKYCCTBEHHBIX BOJHBIX O0BEKTax» (HOMep rocyaapcTBEHHOH perucTpaiuu
20065143);

2) HayuHo-uccienoBaTenbckas pabora «PazpaGoraTh METOAMKY M aIrOpHTM
OLCHKH BCPOATHOCTH BO3HWKHOBEHHS THIPOJAMHAMHYECKMX apapuii Ha BOJIO-
XPaHWJIHILAX MPOEKTHPYEMbIX H peKoHCTpyupyembix 'DC PecnyGnuku benapyce»
(Homep rocymapersennoii peructpaumn 20091269).

Heas u 3anaun uccaenoBanusi. lensio nacmoswelt pabomel SABISETCA paspa-
0OTKa METOIMKH OLICHKH BEPOATHOCTH Bo3HHKHOBeHUs [JIA Ha ruapoysnax Pecny6-
nuky benapych, pacnoNokeHHbIX B KacKanax.

Hns nocTwkenus uemu B paboTe IOCTABACHbLI W PEUIEHBI  CIEAYIONIHE
3a0ayu:

— pa3paboTaTh METOAMKY KOJHYECTBEHHON OLIEHKH TEXHMYECKOTO COCTOSHHSA
COOpYKEHHIl HAaNopHOro (poHTa BONOXPAHWIHIL, YYHTHIBAIOULYI) [TOBPEKICHHS
BEPXOBBIX OTKOCOB NJIOTHH, OEPEeroyKpenuTe/IbHbIX U BOTOCOPOCHBIX COOPYKEHHIA;

— u3rotoBuTh Moaeau I'TC u nposecT abopaTopHble HCCCAOBAHUS JHHA-
MHKH YPOBEHHOIO PEKHMa KacKaJ0B BOJOXPAHWIIMIIL W TIONYYHTh 3HAYEHHUS CKOPO-
CTH U3MEHEHHS YPOBHSA BO/IbI B KaXK/0# CTYTIEHH KacKaja MnpH pasiHYHBIX CIEHapH-
X Bo3HUKHOBeHus ['J[A;

— pa3paboTare KpuTepuii 6€30mMacHOCTH KacKaJHOTO PacnoNoXeHHs THApPO-
y3108 (KBKPI'), yuursiBatommii THHAMHKY YPOBEHHOTO PeXXHMa BOIOXPAHHIIHMLIL W
JUIHHY KPHBO# CBOOOTHOH MOBEPXHOCTH NOTOKA;

— TOJNYYHTb 3aBHCHMOCTH, MO3BOJIAIONINE NMPOU3BOANTL PAcyeT BEPOATHOCTH
BO3HHKHOBeHHs ['JIA npyu KackaJHOM PacrnoiokKeHNH THIPOY3JIOB.

Ob6bexToM Hec/Ie10BaAHNS ABIAIOTCA THAPOY3bl Pecny6muku benapycs, pac-
NOJIOKEHHBIC B KacKaaax, NMpeaMeToM HCCJIeI0BAHHA — BEPOATHOCTh BO3HHKHOBE-
uus [JIA. \

Ionoxenus, BLIHOCHMbIE HA 3ALIMTY:

1. MeTonKa KONMYECTBEHHOH OLIGHKH TEXHHYECKOrO COCTOSHHS COOPYKCHHI
HaropHOro (poHTa BOJOXpaHiMIL, Oa3upylomascs HAa pe3y/ibTaTax HATYPHBIX
HaOMOAEHHH M YUHTHIBAIONIAA: MOBPEXKICHUA BOAOCOPOCHBIX COOPYXKCHHI, /UTHHY
TMOBPEK/ACHHBIX BEPXOBBIX OTKOCOB M IUIOWIA/b pa3pylIeHHbIX Oeperoykpenureib-
HbIX COOPYIKEHHH.

2. 3HayeHHs CKOPOCTH MOJHATHS M CHHIKCHHS YPOBHSA BO/bI B HHIKEIEKAIIHMX
BOJIOXPAaHWJIHILAX KaCKaja, PAaCCYHTAHHBIC HA OCHOBE JKCMEPHMEHTAILHO YCTaHOB-
JICHHBIX B 17a00PaTOPHBIX YCIOBUAX 3aBUCHMOCTEH H3MEHEHHs YPOBHS BOJIbI OT pac-
X0a Ui PasiM4HBIX CUEHapHeB BO3HHKHOBEHHMS TMAPOJMHAMMYECKMX aBapHii, a
TaK)Ke CXEM pacroioKeHHs BOAOXPAHHIIHIL B KacKaze.

3. Kputepuii 6e30nacHOCTH KacKaJHOTO PACHOJOKEHHS I'HAPOY3JIOB, YYHTHI-
BAaIOUIMH AMHAMHKY YPOBEHHOIO PEeXHMa BOAOXPaHHIMLL M JUIMHY KPHBOI cB0GO-
HOI MOBEPXHOCTH MOTOKA, ABJIACTCA OCHOBOH METOAMKH OLICHKH BEPOSTHOCTH BO3-
HHKHOBCHMS MMPOANHAMHYECKHX aBapHii.

4. MeToauKa OUEHKH BEPOATHOCTH BOSHHKHOBCHHS MMAPOAHHAMHYECKHX aBa-
pHii Ha MMAPOY3JaX, PachoJIOKCHHBIX B KacKajaX, YUYHTHIBAIOUIAs TEXHHYECKOE CO-
CTOSIHHE COOPYXKCHHH HanmopHOro (PPOHTa BONOXPAHHIIMLIL, BETPOBOC M BOIHOBOE
BO3/IEHCTBHE HA HHX, KONMYECTBO H NPOJOKHTEALHOCTb OCA/IKOB, BHICOKHE YPOBHH
BOJIbl, @ TAKXKC OTKa3bl, CBA3AHHBIC C YEJIOBEUECKHM (DAKTOPOM, Ha KaXKIAOM ITare
CYIIECTBOBAHHS BOIOXPAHHIIHILL.

JIuunblii BKAaA couckarens. [TonoxkeHns, BBIHOCHMBIE HA 3alATY, H OCHOB-
HbIC PE3yJbTaThl MOJTYyYEHbI aBTOPOM JIHYHO. Llens H 3ana4u uccnenosanuii chopmy-
JTMPOBaHbl COBMECTHO C HAY4HbIM PYKOBOJANTENICM — KaHAHaTOM TEXHHYECKHX HAYK,
nouentoM B.E. JleBkeBuuem. COBMECTHO ¢ HayYHBIM PYKOBOAHTEJIEM OCYLIESCTBISA-
J0Ch TMPOBE/ICHHE HATYPHBIX 00CHEN0BaHUIT BOAOXPAHWIMIL W AHATH3 TOTYYEHHBIX
pesyibTatoB. COBMECTHO ¢ KaHauaaTom reorpaduuecknx Hayk M.C. KyKiunHOBbIM,
B.B. KoOsikoM M Hay4HBIM PyKOBOJHMTEJEM IPOBCACHbI J1abGOpaTOpHbIE MCCie0Ba-
HHUA YPOBEHHOro pexuMa kackaznos Bogoxpanwmmuml. I.H. Kacnepos, A.H. Kpioukos,
E.B. ®enoroBa u B.A. MuIbMaH NPHHHMAJIN yHacTHE B OOCYKACHHHM TMOJNYYEHHBIX
PE3yIbTaTOB TEOPETHYECKHX M IKCIIEPHMEHTAIBHBIX HCCIICAOBAHHIA.

Anpobauus pe3yabTaToB AHcceprauuu. OCHOBHbIC Pe3y/bTaThl AHCCEPTa-
LIMOHHBIX HCCICAOBAHMI NOKIABIBATHCE H 00CY)aanuch Ha: MexXIyHapoaHOH Ha-
YYHO-TIpaKTHYecKoi KoH(pepeHunH «IloxkapHas M TexHorcHHas 6e30macHOCTB» —
r.Uepkaccel, Ykpauna 2005 r.; XIII wayuno-npakTHuecKoi KOH(EpeHUMH Hay4yHO-
Mearorunyeckoro cocrasa u obyuatommxcs «IIpeaynpexaenue, cnaceHue, NOMOLLbY
— r.Xumks, Poccus 2006 r.; 11T n IV MexayHapoaHOM 3KOJOTHYECKOM CHMITO3HYMe
«PernonaneHble npobsieMbl 3KONOrMM: nyTH pewenus» — r.lonouk, 2006 r. u
r.Hosonosouk, 2007 r.; V Mexayrapoanoii koHdepenumn «O6paborka uHdopma-
LMK H YNpaBJCHHE B YPE3BbIYAHHBIX M OKCTPCMAIbHBIX CHTyauusx» — r.MHHCK,
2006 r.; IV, V u VI MexayHapoiHOi Hay4uHO-NPaKTHYECKO# KOH(epeHumH «Ypes-
BBIYAHHBIC CHTYAlHH: MIPEAYTIPEKACHUE H JIMKBUAALUMA» — r.MuHck, 2007 r., 2010 r.,
2011 r.; IV MexaynapoaHo#t Hay4yHO-npakTHuYeckoi KoHpepeHuun «lIpupoanas
cpena IMonecrs: 0COGEHHOCTH M nepenekTHsbl passutus» — r.bpect, 2008 r.; Mex-
JIyHapoaHOH KoH(pepeHInH «YnpaBieHHe BOJHO-PECYPCHBIMH CHCTEMaMH B 3KCTpe-
MaJIbHBIX YCJIOBHAX» B pamMKax MexayHapoaHoro konrpecca DKBATOK-2008 —
r.Mocksa, Poccusa 2008 r.; MexayHapoaHoH Hay4HO-TIPAKTHYECKOH KOH(EepeHIHH
«’EOPHUCK-2009» — r.Mocksa, Poccus 2009 r.; MexayHapoaHoit  Hay4HO-
npakTHYecKol KoH(epeHuun «YpesBbiyaiiHbie CHTYallHH: TEOPHS, NPAKTHKA, HHHO-
Bauuu» — r.l'omens, 2010 1.




Ony6amkoBannocTs pesyabraros auccepraunn. OCHOBHBIE pe3ysbTaThl

JAMCCEpTalHU ONnyOTMKOBaHbI B 25 neyaTHbIX paborax, B TOM uucie: 8 cratei, coor- -

BETCTBYIOWAX NYHKTY 18 IToN0KeHHs O NPHCY)ICHHH yHEHBIX CTENCHEH W PHCBO-
CHHH Y4eHBIX 3Bauuii B PecriyGinke Benapyce, o6mmm o6bemoM 4,3 aBTOPCKUX -
cra (u3 HHX Ge3 coaBTOPOB 2 cTaTbh), 16 Te3ucoB AOKIANOB B COOPHHKAX TPY/IOB
MEXIYHAPOIHBIX KOH(EepeHumi U ceMuHapoB, a Takke 1 MoHorpadms B CoOaBTOp-
CTBe.

Crpykrypa u 06bem auccepramun. Jluccepranms COCTOMT U3 BBEACHHS, 00-
el XapakTepHCTHKH paGoThl, YeThipeX IJIaB, 3aKMOYeHHs, GuOIHOrpaduueckoro
crHcKa H3 136 HanMeHOBaHmi, BKIIOYas coOCTBEHHBIE MyGnuKaimu, 4 NPHJIOKEHHH,
51 pucynka u 76 Tabmun. Ionubiii 06beM auccepraumu coctasaser 162 crpaHmib.
O6bem, 3aHUMacMBblii HILTIOCTPALMAMH, TaGIHLAMM, NIPUIOKEHHUAMH, cocTaBiser 71

CTpaHHMILY.
OCHOBHOE COJEP)XAHHUE PABOTBI

IlepBas rnaBa nocpsleHa aHanu3y BOAOXPaHWIHIIHOTO (oHa Pecnybimku
Benapycs, a Takke anamHTHYeCKOMY 0630py TMTEpaTYphI 110 OLEHKE PHCKA BO3HHK-
HOBEHHs YPE3BbIYAHBIX CHUTYALHH HAa HCKYCCTBEHHBIX BOIHBIX 00BEKTAX.

Hccnenosanmamu  M.IO. Kamununa, E.C. JlenaptoBuu, E.M. JleBkeBuua,
[1.C. Jlonyxa, ®.B. Canmokosa, A.W. Cuctynosa, B.M. lllupokosa ycranoBneHsi
OTJIMYHTEIbHbIC OCOOEHHOCTH BOJOXPAHMIMIN PECIYGIMKH, OJHAKO, KaK MOKa3a
TMPOBE/ACHHBIH AHAIM3 JUTEPATYPHBIX M HOPMATHBHBIX HCTOYHWKOB, KACKaIHOMY
PACIOJIOKEHHIO I0DKHOTO BHHMAHHA HE Y/IENSAETCS, YTO NPHBOIUT K CHIKEHHIO MX
ypoBHs 6€30MacHOCTH.

[Toapo6Ho nccnenoBansl MPHYHHBL BO3HMKHOBEHMS /A H HX MOC/HEICTBHA HA
Pa3IMYHbLIX THTIAX IUIOTHH, Kak B PecniyGnuke Benapycs, Tak u 3a pybexom. Ycra-
HOBJICHO, YTO JUIS HH3KOHANOPHBIX IPYHTOBBIX IUIOTHH, KOTOpPbiE XapaKTepHBI JUIA
ycnouit benapycu, ocHoBHbIME npuunHamu I'JIA SBASUTHCE: CBEpXpacueTHbIe (ka-
TaCTPO(PHUYECKHE) NABOIKH, BI3BAHHBIE CHILHBIMU JOKIAMH H PE3KHNM MOIHATHEM
YPOBHA BO/bl B BepxHeM Obedpe (BB); HepocTaTounas npomyckuas cnoco6HOCTh BO-
J0COPOCHBIX COOPYKEHMIA; HelpaBuIbHas Jkennyartanus ['TC.

B nacrosimee Bpems npu nporsosuposanuu I'JIA mmpoko HCITOJIB3YIOTCS Me-
TOAbI OUCHKM pHCKa. AHanu3 pesyiastatoB MccnenoBanmii  I'.A. Fopckoro,
B.M. KotsiskoBa, B.E. Kypoukuna, X. Kymamoro, A.JlL. Paro3una,
J.B. Credpannnna, A.M. Tpopumona, D./Ix. Xewm T.H. [1IBenoBoii-1Innosckoii,
L. Anderson, S.David Bowles, Sanjay S.Chauhan, R.Fell, Glover, R. Loren,
F. Terry u psna Apyrux aBTOpOB MOKa3hiBAET, YTO OCHOBHOE BHHMAHHE YC/ISETCH
OMNPEACICHHIO BEPOATHOCTH BO3HHKHOBCHHMS aBapuitHbIX coObithii Ha ['TC. Oanako
CYLUCCTBYIOIIHE MCTOJMKH M0 OLCHKE JAHHOTO MapameTpa He MO3BOJAIOT B COBO-

KYMHOCTH qu'usanSkackaauoe PacronoXeHne BOJAOXPAHHIIHI, a TaKkKe MHOro-
($aKTOpHOCTD BO3/ICHCTBHSA BHELIHEH CPe/ibl HA COOPY)KEHHS HANIOPHOTO (GpoHTa.

Ha ocHoBanuy mpoBesieHHOrO aHanu3a chOpMyTHpOBAHBI LEIb M 3a1a4u AHC-
CEPTAaLHOHHBIX HCCJICIOBAHHIA.

Bo BT0poii raase GbuM BoIGpaHbl H 060CHOBaHBI TPH TECTOBBIX Kackaja BO-
Aoxpanunmul Ha p.Ceucnous, p.O6ons u p.Sicensaa, a Takxke NPeACTABIECHBI Pe3yJib-
TaThl HATYPHbIX OOCIEI0BaHMIH BOJOXPAHMIIMIL U METOIHMKA OLEHKH TEXHHYECKOTo
COCTOSIHHS COOPYKE€HMH HANMOPHOTO (PPOHTA. DKCIIEPUMEHTAIBHBIM ITyTEM [0y Y€EHbI
JlaHHBIE, MOATBEPKAAIOIIHE 3aBUCHMOCTD MEX/y H3MEHEHHEM YPOBHS BOBI B BOJIO-
XPaHWJIMIIAX H PacXo/0M NPH Pa3IHYHbIX CLEHapHsx Bo3uMKHOBeHus ['JIA u cxe-
Max pacrnoyIoXKeHHs BOAOXPAHHIMIL B KacKasle.

MeToanka OUeHKH TEXHHYECKOTr0 COCTOSHHSA COOpYKEeHHIl HAallOPHOTo (ponTa
paspaboTana Ha OCHOBaHMM JIaHHBIX, TMOJYYCHHBIX B pe3yJ]bTaTe MPOBEIEHHBIX
HaTypHBIX 00ciieioBanuii 35 Bonoxpauuauul (25 U3 KOTOpBIX PACroNOKEHb! B Kac-
Kajax) B nepuos ¢ centa6pa 2005 mo anpens 2011 roga. OCHOBOH METOAMKH ABJIs-
10TCs K03 duuMeHTs! noTeHManbHOI onacHoctH (KI10), yuuTsiBaomme JUTHHY T10-
BPEXKACHHBIX BEPXOBBIX OTKOCOB IUIOTHH, IUIOIAAL paspyllieHHBIX Oeperoykpen-
TEJIBHBIX COOPYXKEHHH, KOJIHYECTBO NOBPEXKACHHI BOAOCOPOCHBIX COOPY)KEHHIA.

KTIIO, xapakrepu3yiouuii COCTOSHHE BEPXOBBIX OTKOCOB ILIOTHH M MECT MX
NPHUMBIKaHHUs K KOPEHHBIM Oeperam 1 BOZOCOPOCHBIM COOpYXKEHHAM OTpPEesICcs 110

Gopmyae:
K\=Ly/Losw, (1

rae Ly — NIMHA NOBPEXIEHHOIO y4acTKa BEPXOBOI0O 0TKOCa, M; Losy — 001Ias yiMHa
TUIOTHHBI CO CTOPOHBI BB, M.

KIIO, xapaktepusyiowmii coctosHue GeperoykpenuTeNbHBIX COOPYXKEHHIl,
onpezensics 1no Gopmyne:

K 2=Sn/ Soﬁm, (2)

rae S, — IWIowaab pa3spylieHHbIX UIUT KPerUIeHHs JMG0 TUIHT, HMEIOLIMX CKBO3HBIE
TPeLMHBI, M'; Sogy, — OBILAS UIOWAMS IUIHT KPEILIeHHs co cTOPoHbl BB, M.

KIIO, xapakrepusyiomuii cOCTOSHHE BOIOCOPOCHBIX COOPYXEHHIi, onpese-
asncs no gopmyie:

K3= No/Noous (3)

rae N, — Konu4ecTBo moBpexaeHuit Bogocopoca; N, — obluee KOIMYEeCTBO BO3-
MOXHBIX MOBpEKAEHHH BojocOpoca.

[To nonyuerHoMy paay K03(pHUHEHTOB OCYLIECTBIANOCH MOCTPOCHHE KPHBBIX
HAKOTJICHHBIX BEPOATHOCTEH (prcyHok 1) no metoamnke KO.H. Aprembesa.
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Pucynox 1- KPHBHE HAKOILVIEHHBIX sepomoc‘reﬁ BO3HUKHOBEHHS
KIo (Kh KZ» KJ)

ITo mony4ennbiv 3Havenuam KITO onpenensincs o6obumennsiii kace norex-
UHAILHON OMNAaCHOCTH, XapaKTEepH3YIOIIHH BO3MOXKHOCTH BO3HHMKHOBeHus I'JIA Ha
TH/IpOY3ie:

K=max(K, K>, K3). 4)

Ha pa3paGoTaHHBIX KPHBbIX HAKOTUICHHBIX BEPOATHOCTEH OBUIH BbIACJACHBI TPH
kBaHTHAA 25%, 50% 1 75%, 4T0 NMO3BOJIMIIO Pa3/ieNUTh BHIGOPKY Ha YeThipe paBHO-
BEPOSATHBIX Kiacca. XapaKTepucTHKa yKasaHHbIX KiaccoB i kaxzaoro KITO npuse-
JieHb! B Tabnuue 1.

Tabnuua | — I'pannunble 3Hayenus KI10
I'pannynsbie 3naucnns KIO

\

XapakTepucTHKa Kiacca

K, K> K;

0-0,270 0-0,307 0-0,250 I — Gezonacublit
0,270-0,540 0,307-0,614 0,250-0,500 Il — ymepeHHo onachsIi
0,540-0,810 0,614-0,921 0,500-0,750 111 - onacHwii

0,810 u Gonece 0,921 u Gonee 0,750 1 Gonee | IV — upe3Bbiuaitno onacHbiit

AHaJIM3 MOJYYEHHbIX JIAHHBIX MO 00001IEHHOMY KTacCy MOTEHUMANbHOI onac-
HOCTH T03BOJIHJI YCTAHOBHTD, YTO M3 BeeX obcnenoBannbIX Bogoxpanminy 20,0% (7
BOJZIOEMOB) OTHOCATCA K GesomacHoMy kiacey; 45,7% (16 BoZoemoB) K yMepeHHO
onacHoMy kiaccy; 28,6% (10 BooemoB) k onacHoMy knaccy H 5,7% (2 Bomoema) k
4pE3BbIYAIHO OMACHOMY KJIaccy.

C uenbio U3yueHHs YPOBEHHOTO PeKHMA KaCKaJHOrO PeryjMpOBaHus BOAOXpa-
HunHil PecnyGnuku Benapycs npu BoJOCOPOCHBIX pacxojax BbICOKOH obecrieueH-
HOCTH ObUIM NpOBE/IeHB! abOpaTOpHBIE MCCIENOBAHHS B MMAPABIHYECKOll abopa-
TOpHH Benopycckoro HaMOHANBLHOrO TEXHHYECKOro yHuBepcutera. Jlaboparophsie
MCCJIE/IOBAHUS YPOBEHHOIO PEKMMa BOAOXPAHWIIMIIL YUHTHIBAIM CJICAYIOUHME ClIEHa-
puu Bo3uukHOBeHHs ['JIA Ha BojoXpaHunuinax, oOpasyommx Kackan: cyenapui | —
NepeMB BOJIbI Yepe3 rpebeHb NIOTHHBI, cyenapuil 2 — 0Opa3oBaHHe NpopaHa B Tele

moTHHeL. Cxema nabopaTopHO#H yCTaHOBKH NPHBE/EHA HA PUCYHKE 2.
ok, 2

] 8 7 6 5 3
| BOJIOEM I |— BOJIOEM |
—3 e | 2 4
s | 1000 | 100 | 580 | 1000 | 1000 ! ___1700 i
7700 s =1
13 10
IS
17 16 14 12 11 5
D BOJOEM IV BOJIOBM 111
1700 1000 1000 1000 1000
1 2
13 BOJIOEMII =
9 [ 6 s 3
—| BOJIOEM | 4
18
} 10000 | . 380 | 1000 | %0 | 1350
| 15400
6)

| — ruapasinyeckuii 10ToK; 2 — MepHbIi 6aK; 3 — Tpeyro/ibHbli BOAOCIHB; 4 — raCHTEIb 3HEp-
MM BOAHOIO NMoTOKa; 5, 7, 9, 12, 16 — MepHbie uribl; 6, 8 — riayxas naotuuna; 10 — mioTHHa ¢
Pa3sMbLIBACMOH FPYHTOBOH BCTaBKOIf; 11 — pasmbiBaemas rpyHTOBas BCTaBka; |13 — (1oTHHa ¢ Bo-
nocbpocowm; 14 — Bogocdpocroe coopykenne; 15 —3arsop; 17 — cIMBHOE OTBEPCTHE;
18 — yuacTok pycna Mexiy BOAOXPaHHIHIAMH
Pucynok 2 — Pacnosioxenne moaesneii I'TC B 1abopaTopHoii ycTaHOBKe 110
cxeme 1 (a) u cxeme 2 (0)

Jns nposesenus nabopaTopHbIX HccienoBanuii Gbun paspabotansl u u3yde-
HbI CJIEYIONIHE CXEMbl PacoJIOKEHHs BONOXPAHWIMIL B Kackaje: cxema I (pucy-
HOK 2a) — y4acTOK pyc/ia MeX/1y BOJOXPaHHIHIIAMH OTCYTCTBYET H OHH HaXOAATCA
HEMOCPEe/ICTBEHHO ApYr 3a apyrom (Hanpumep, 3acnaBckoe, Kpunnua, {po3si,
KoMcomonbckoe o3epo — kackan Ha p.CBHCIOYB); cxema 2 (pucyHok 26) — B JIOTKe
PAacnoIOXKEHO JIBA BOJAOXPAHHIIMILA, COEAMHEHHBIX JAPYT C JPYTOM YYacTKOM pycia ¢
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HOPMAJIBHOH TTyOMHOI (Hanpumep, YurupuHckoe W TeTepHHCKOe — Kackaa Ha
p-ZApyTs).

IIpn msrotosinenun moneneii I'TC, a Takke NpH NPOBEICHHH 1a6OPATOPHBIX
MCCIIeI0BaHHH ObUIM BBIMONHEHbI YCIOBHS FEOMETPHYECKOTO M AWHAMHYECKOTO TMO-
no6us. Yposens Boasl B BB kak/10ro BoaoxpaHuIHina, pacronokeHHOro B Kackajle,
M3MEPSAJICA C HCIMOJNB30BAaHHEM MEPHBIX Hra (mosuimu S, 7,9, 12, 16 pucyHok 2).
I'paduk H3MEHEHHs yPOBHS BO/BI IIPH Pa3IHYHBIX CXEMAX PACIONOKEHHS BOIOXpa-
HAHIL ¥ pacxozie 10% obecneyeHHOCTH NPeCTaBleH Ha PUCYHKE 3.

12 | 12
11 Jipebens, /( .-,z " rpeberp o7
4 / =
. 1| / n| fm| o Rk i L
191 oy X I 4 / I\
9 ,/1 ol ,I N
1y { mny \

8 s st 8
= :Arw | 2 AT, |AT
6 . l — - 6

0 50 100 150 200 250 300 350 400 450 500 0 100 200 300 400 S00 600

T.c 6) T;c

a
I-1V - uopam)toaui'i HOMEp MoJieJ1eH BOJOXPaHHIIHIL B I'HAPABIHYCCKOM JIOTKE
Pucynok 3 — 'pauk H3MeHeHHs YPOBEHHOTO PEKHMA NPH PACHOJIOKEHHH
BOIOXPaHHIHIN 1o cxeme 1 (a) u cxeme 2 (6)

Ilpu pacnonoxeHHH BOJAOXPAHWIIHI 110 cXeMe | MOABEM BOJIBI HAYMHAJICA OT
HopmaneHoro noanopsoro yposus (HITY) B BB Bcex BomoemoB xackama (I-1V)
(pHcyHOK 3a), a CHIXEHHE YPOBHA BOJBI U4 Bojoema Il npu pasMbiBe rpyHTOBOI
BCTaBKH, Ui Booema [V — npu oTKpbITHH 3aTBOpa BOAOCGPOCHOrO COOPYXKEHHS Ha
OTMETKaX BOAHOMW MOBEPXHOCTH COOTBETCTBYIOLIMX (DOPCHPOBAHHOMY NO/INOPHOMY
ypoBHio (DITY).

Ha pucynke 36 mokasana auHamMMKa W3MEHEHHs YPOBHS BOJIbI NP Pacrosno-
KCHHHM BOZOXpaHHIMLL 1o cxeMe 2. Kak BHAHO 3 mpHBeAeHHOro rpaduka, mous-
THC YPOBHA BO/Ibl B HHIKEJICHKALIEM BOJOXPAHHIHIIE HACTYNAET HE OJHOBPEMEHHO €
TNEPEIHBOM TOTOKA 4epe3 rpeGeHb BbILIEEKAIIEro, a CHyCTs HHTEpBall BPEMEHH
(AT}), xotopsiii 0bpasyercs 3a CyeT MPeOOJeHHs NMOTOKOM YYacTKa pycia ¢ HOp-
MaJIbHOM TITyOHHOIA.

[Tonyuennbie B pesysibTaTe NPOBEAEHHBIX 1a6OPaTOPHBIX HCCNEOBAHMI 3Ha-
YEHHUS CKOPOCTH M3MCHEHMS YPOBHS BObI B KaXKIOM BOJIOXPAHHIHILE KacKaja MpH
PasHYHBIX CUEHAPHAX BO3HUKHOBEHHA ['JIA M cxemax pacrosioxeHusi BOIOXpaHH-
JIMUL TpUBEJICHBI B Tabnnie 2.

Tabnuna 2 — DxcnepuMeHTanbHbIE JaHHBIE CKOPOCTH H3MEHEHHS YPOBHS BOJIbI B BO-
JIOXpaHWIHLIAX

CKopocTb (Vyp), 10~ M/c) ip obecneyentocTn pacxozos (O, m7/c)
SR 0% I 5% [ 1%
cxema |
Bozgoewm | 1,51 2,71 3,90
Bogoem Il 1,42 3,02 5,71
Bogoewm I11* 2,68/4,17 4,68 /5,85 6,40/ 8,00
Boaoem IV* 1,88 /6,00 3,35/13,40 4,93/9,25
cxema 2
Bozoewm II | 1,28 [ 2,14 | 3,58

TIpumeyanue * — B yHCTHTE/IE YKA3aHA CKOPOCTb NOAHATHA YPOBHS, B 3HAMCHATE/IE — CKO-
POCTb CHHXEHHA YPOBHA BoAb! B Bogoemax Il u IV ans narypHbix ycnoswuii.

3HAYCHHUS CKOPOCTH H3MEHEHHA YPOBHS BOJBI ObUIM YuTEHBI NpH pa3paboTke
KBKPT".

B Tperneii raaBe ¢ uenbi0 OLEHKH B3aHMHOTO PACNONIOKEHHS CMEKHBIX BO-
AOXPaHHJIHIL, PACTIONIOKEHHBIX B KACKa/le, OCYLICCTBAJICA PacyeT MapamMeTpoB KpH-
BOH CBOGO/IHOM MOBEPXHOCTH NOTOKA. Ha HauaibHOM Tane npoBe/ieHo onpe/eienne
eec ¢opmbl no w3BecTHhIM 3aBucHMMOCTAM B.A. Baxmerscsa, .M. Muxucsuua,
B.H. Yapromckoro, JI.B. LLiTepennuxTa # yCTaHOBJICHO, 4TO /UIS KACKAJIOB BOJIOXPa-
HHJIHIIL XapaKTepPHO 00pa30BaHKE BOrHYTOH KPHBO# MOANOpa THNA a; (PHCYHOK 4).

’ 2

AZ — pa3HOCTb BBICOTHBIX OTMETOK CBOGO/IHOM I10BEPXHOCTH B IPAHHYHBIX I/1yGHHAX, M;
ho — HopmanbHas ryGHHa 110TOKA, M; hy, — KDHTHYECKAs rTyGHHA 110TOKa, M; /1.4 — pacyeTHble
ryGHHBI B COOTBETCTBYIOUIMX Ce4EHHsX 1-1—4-4, M; M).4— II0IAab KHBOI'O CEYCHHS B pacyer-
HBIX CCHEHHAX, M’; V — CPCAHAN CKOPOCT JIBIKEHHS NIOTOKA, M/C; § — YKJIOH JIHa;
1\2(3-4y— THHA KPHBOIT MOANOPA, M; /, — YHACTOK pyca ¢ riyGuHoii /o
Pucynok 4 — PacueTHas cxema K onpe/ie/IeHHI0 NAPaMeTPOB KPHBOIi moaAnopa




JU1si KpHBOH MOATIOPA PaCCYUTHLIBATMCEH CIICTYIOLINE NTAPAMETPBI: JUTHHA Y4acT-

Ka CBOOO/IHOM NOBEPXHOCTH /)_33 4); PA3HOCTh OTMETOK CBOOOJIHOM NMOBEPXHOCTH BO= -

bl B HAYAJIC M KOHLE y4acTka AZ ¢ uesbio onpeaeeHHs MHHHMAIBHOTO KOJTHYeCcTBa
PacHCTHBIX MONCPCYHBIX CCYEHHIT pycra.

PesyabTaTsl pacuera KpHBOI OAMOpPA IS TECTOBLIX KACKAI0B BOJOXPaHHITHIL
npHBeJICHbI B TabimLe 3.

Ta6muua 3 — Pesysbrathl pacteTa napaMeTpOB KPUBOIf MOMOpa

Pacuernas anuna(/p, M) dakTHYeCKas
S i O | O 4? Qose suHa(ly, M)
xackao na p.Caucioun
1. Baua 7590 7590 7590 18600
2. l'osoBHOE - - - -
3. 3acnaBckoe 9660 9710 9715 300
4. Kpunnua 6280 6090 6080
5. Apo3ast 7640 8230 8280 150
6. KoMcomosbCckoe 03epo 2700 3230 3270 5700
7. INapk um. I'opskoro 1370 1440 1750 3500
8. Booxpannamme TI11-2 3075 3130 3140 6300
9. Ymxosckoe 9210 9210 9210 7800
10. OcunoBuHckoe 32410 32440 32460 100000
kackao na p.0boas
1. E3epHuieHckoe = s - =
2. Kimoueropckoe 10900 10445 9925 25000
3. Jlopxanckoe = - - -
* Kackad wa p.Aceavda
1. Koprauckoe - - ~ -
2. JluGepnosnn 3170 6170 12830 10200
3. Pynuuku - - - o~
4. Jly6auckoe = ~ - 4700
5. Cenen 37330 37260 36800 23500
6. MoTons 24820 24540 24490 ;85000

Ha ocHOBaHMHM NpHBEICHHbIX B TAGIHIIE 3 JAHHBIX MOXKHO CACIATH BLIBOJL, YTO
JUIMHA KpHBOW CBOOOJAHOH IOBEPXHOCTH II0TOKA /IS TaKMX sduoxpauunum
Caucnouckoro kackana kak Kpunnua, J{po3st, YukxoBCKOE 3HAYMTEIBLHO MPEBbILLA-
er (haKTHYECKOE PACCTOAHMC MCXKIY AaHHBIMHM BOJOCMAMH, CJIE0BATEIbHO, OIHO-
BPEMEHHO C BO3HHKHOBeHHEM [JIA Ha Bhlienekauem Bogoxpanuiuiie, 6yer npo-
MCXOAMTb MOAHATHE YPOBHS BOJbI HA HHXKEJIEKALLEM C BO3MOKHOCTBIO PaspylUCHHS
BCCX BOJIOXPaHH/IMIL KAaCKaja.

JUis OUCHKH B3aMMHOTO BJIHAHHA BOJAOXPAHWIIHIL, PACIONOKCHHBIX HA BOJIO-
TOKC 0/1HOW pekH, Obul paspaboran KBKPI rupoysnos k,. [lannsii kputepuii seis-
€TCS OCHOBOH MCTOAMKHM OLCHKH BEPOATHOCTH BO3HMKHOBeHHMs ['JIA M yunThiBaeT
M3MCHCHHC YPOBHSA BOJBI B BB BoZOXpanunmi, a Takke ero BAMSHHC HA CMEXKHBIC
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Bozi0eMbl. KBKPI™ B 3aBHCHMOCTH OT JUIMHBI KPHBO# MOANOPA M PACCTOSHHA MEKILY
CMEXHBIMH BOJIOXPaHWIHILAMHU PACCUUTBIBAICA 110 (OpMyIam:

(N A7 | - N-v
npu ycnosuu Ly<ly: k, =) | — L. — | =) | —2 | 5
‘g g n, ILP' K, g\n‘.ynp.K‘ . ( )
AT ;
_ A
a| N AT +AT | i N-v
NpH YCIOBHH ly>ly k= St S SRR Y B ) (it TN o
pH y! ¢ « g e L K. ;(”‘,VH.Kll (6)
AT ),

rae N — nopsIKoBbIii HOMEp BOJOXPAaHHIHNIIA B KacKaje (HyMepalHs OCylecTBseT-
sl NPOTHB TEYEHHA PEKH); n; — obllee KONHYECTBO BOAOXPAHWIHIN B KacKae; /u, —
NPHBEJICHHAs UIMHA BOJAOXPAHHINING; /; — JUIHHA KPHBOIl noanopa cBoGoaHO# no-
BEPXHOCTH MOTOKA, M; Vy — CKOPOCTb MOAHATHS YPOBHS BOJBI B HHXKEJIEKALIEM BOI0-
XPaHWIIMILE, M/C] Vy, — CKOPOCTh MOJHATHA YPOBHS BOJIbI B HHKEJEKAIIEM BOAOXpa-
HUJIMINE C  Y4eTOM  M3MEHEHHA  €ro  IUIOajM  3epKania, m/c;
Vg — CKOPOCTb MOJHATHA YPOBHSA BOJIbl B HHXKEJIGKAIIEM BOAOXPAHWIHILE C Y4ETOM
JUIHHBI KpUBO#i noainopa /,, M/c; v, — CKOPOCTb NOAHATHS YPOBHS BOJBI B HHXKeJIExkKa-
LIEM BOJAOXPAHH/IMLLE NPH HATHYUK YYacTKa pycia ¢ JUIMHOI /, MeKay BOJOEMaMH,
m/c; K, =S8y/Sy — KO3PPUUMEHT, yYHTHIBAIOWMI NPEBBIIEHHE TUIOMAAH BOIHOIO
3epKaja BOJIOXPAHWJIMILA B HATYPHBIX YCJIOBHSX (S,) OTHOCHTENBHO TUIOMIAJH BOJI-
HOTrO 3epKajia MoaenH (S,,).

Pacnonoxenne BONOXpaHWJIHLL B KacKaje cuuTaeTcs Ge30MacHbIM, €CJIH Bbi-
TOJIHACTCH YCNOBHE:

ka(p) < Kag) 7

rae kqp— pacuetrHoe 3uauenne KBKPI'; kg~ npesensHo aomycTumoe 3HaueHHe
KBKPI" (onpenensiock no dopmysnam (5, 6), npH ycioBHH, YTO H3MEHEHHE YPOBHs
BOJIbl B HIDKENEXKAIMX BoAoXpaHunHmax Ak, npoucxoaut ot HITY no ®ITY).

B Tabnuue 4 mpuBeseHbl PacyeTHbIC M MPEAENBHO JOMYCTHMBIE 3HAYEHHS
KBKPI" 15 TeCTOBBIX KaCKaZ0B BOJAOXPAHHIIHILL.

Ta6nuua 4 — 3navenns KBKPI™ juis TeCTOBBIX KacKa/IOB BOJAOXPaHHIIHILL
Kaip)/ Ka(z) TPH PA3NHYHBIX CLCHAPHAX BO3HHKHOBEHHS ABAapHii

Ha3ssaumue kackaja
NCpe/InB 1popaH Pa3sMbiB BCTABKH
xackaj Ha p.Csucaous | 8,50-10°/2,80-10~ | 4,95-107/2,90-10~ | 4.21:107/2,90-10°
Kackaz Ha p.OGonb 1,76:107/2,27-10° [ 8,26-:10°/1,83-10° [ 7.83-10°/1,83-10°
kackan Ha p.Scenbaa | 3,12:107°/1,70-10° | 2,70-107/2,13-10~ | 1,95-10°/2,13-10"




Takum oGpazom, mpuBejcHHOE yCOBHE GE30IACHOCTH BHITIONHACTCA NpH

CBOEBPEMCHHOM OTKPBITHH 3aTBOPOB BOJAOCOPOCHBIX COOPYXKCHMil, a TaKKe Npu .

YCTPOHCTBE B TeJie IUIOTHHBLI Pa3MbIBACMOIi IPYHTOBOI BCTABKM B KayeCTBE pC3cps-
HOro Bozoc6poca (Hanpumep Kackaz Ha p.Slcenbaa kop=1,95-10* < kyy =2,13:107),
3 peKTHBHOE HCTIO/B30BaHHE KOTOPOI Ans Bojoxpanumumt Pecy6imkn benapych
BricpBbie 6bU10 J0ka3zaHo [1.M. BorociaBunukoM.

B TpeTbeii rnase Takke Npe/CTaBIeHO ONMCAHHE M CTaTHCTHYECKas 06paboTka
OCHOBHBIX (pPaKTOPOB pUCKA BO3HHKHOBEHHMs ['JIA, KOTOpBIE 1O YCIOBHIO BOZHHKHO-
BCHHs OBUTH Pa3/ie/iCHbl HA TPH TPYINNbI: NPHPOIHbIC, TEXHOTEHHBIC H AHTPONIOTEeH-
HbIC.

B kauccTBe npupo/HbIX (JaKTOPOB PHCKA PaCCMATPHBAIMCH TAKHE TIPOLICCCHI H
SIBJICHHMS KaK CHJIbHBIH BETEp, OYEHb CHIILHBIN J0XK/b, CHIILHOE BOJIHCHHE, BHICOKHE
YPOBHH BOJIbl M nepepaboTka (abpa3sus) BEpXOBbIX OTKOCOB IUIOTHH. B kauecTBe au-
TPONOIrCHHBIX (PAKTOPOB NPUHUMANTHCh BO BHUMAHHWE OMIMOKH NPH H3BICKAHMAX,
NPOCKTHPOBaHHH, CTpouTenbcrBe W dkcmutyarauuu I'TC. TexHorenusbic (akTopsl
PHCKa B IMCCEPTALMOHHO paboTe pacCMaTPHBAIKHCH B BHJIE OTKA30B MEXaHHYECKOI'0
oBopyaosanus BonocOpoca, MoTepH GUALTPAIHOHHOMN NPOYHOCTH OCHOBAHMA M TEna
1WI0THHBIL. [10 Kaxa0My W3 IPUBCACHHBIX (PAKTOPOB PHUCKA OBUTH H3YYCHBI CTATHCTH-
YECKHE JIaHHBIC H ONPE/IE/ICHA BEPOATHOCTh MX BO3HHKHOBEHMUS.

B uerBepToli riaBe npencTaBicHa METOIHKA OLCHKH BEPOATHOCTH BO3ZHHK-
HoBeHHs ['JIA, yuuTHIBAIOIAs CLICHADHH HX BO3HHKHOBEHMS, CXCMBbI PACTIONOKCHHS
BOJIOXPaHHWJIHIIL HA FHApoJIornyecKoi ceru PecryGmmku Benapycs, a Takxke Texunue-
CKOC COCTOHHE COOPYKEHUIT HAOPHOTO (PpOHTA.

B ochoBy paspaGoraHHOW METOAMKM NONOXKEHA JIOrMKO-BEPOATHOCTHAN MO-
aens 3. Jk. Xewin u X. Kymamoro. CymHoCTs 2aHHO# MOJIEH 3aKJII04aCTCS B TOM,
uTO CHayalla co3jaercs rpadonornyeckas cxema, Ha3pIBaeMas JepeBOM OTKAa30B, KO-
TOpasi MpejACTaBiseT CoOOl COBOKYMHOCTh MPUYMHHO-CIIC/ICTBEHHBIX CBA3el, 00b-
CIMHAIOLIMX CYTh ABJICHHS M MOC/IE0BATC/ILHOCTh COOBITHI B HeM. Ha' 3aBCpLIATO-
uiem srane pazpaboraHHas CXeMa I10/IBCPraeTCsi KaYeCTBEHHOMY M KONHYECTBEHHO-
My aHanu3y ¢ paspaboTKol MaTeMaTHuecKoi MoaeaH 10 ee pewennio. Ha pucynkax
5, 6 NMPHUBECHBI CXEMBI JIEPCBLEB OTKA30B ISl PACYETa BEPOATHOCTH BOHHKHOBCHHS
['JIA 1o aByM cuenapusM: MepeinB BOJBI Yepe3 rpebeHb MIOTHHBL U 0Gpa3oBaHue
NpOpaHa B TEJIC IUIOTHHBI.

OraenbHOl BETBbIO Ha Pa3pabOTaHHOM JepeBe OTKa30B GbUIH Y4YTCHBI OTKa3bl,
CBA3AHHBIE C YeN0BeUeCKHM (akTopom (cobbiTus B—B)g): ommbku NPH U3BICKAHHSX,
[IPOCKTHPOBAHUH, CTpOUTENLCTBE H 3KCILIyaTauun ['TC. TTockonbKy ykaszauubie co-
ObITHS ABNAIOTCA JCTANbHO HE M3YYCHHBIMH, TO BCPOATHOCTH MX BO3HHKHOBCHHS
[PUHUMAJIACh 110 OMyOIHKOBAHHBIM HCTOYHHKAM.

Cucrapui |
A, | Tepeann nepes rpeficnn

MAOTHHN

()

. [
B | ¢ POy CKHON onocTH
BOJOCOPOCHIMX COOpYAREHItH

Pucynok 5 — Cxema /lepeBa 0TKa30B /I/Isi OLEHKH BEPOATHOCTH BOSHHKHOBEHMUS
I'TA no cuenapuio 1

By Moreps B,
$uwanrpammonnof
MPOMHOCTH IAOTHIL

s

“PO‘HDC ™ TCAR
IOTHHN

Wﬂl
LAOTHHM

Pucynox 6 — Cxema epeBa 0TKa30B Uil OLEHKH BEPOSTHOCTH BO3HHKHOBEHHS
I'JIA no cuenapuio 2

Ilonsas BeposiTHOCTh Bo3HMKHOBeHUS ['JIA (coGbiTHe A) Ha OCHOBaHMH pa3pa-
GoTaHHbIX JCPEBHEB OTKA30B ONpEALNAIAch 1o Gopmye:
P(A) = {[P(By) + P(B;) — P(B\B,)] + [P(Bs) + P(B) + P(Bs) + P(Bg) —
— P(B3By) — P(B;3Bs) — P(B3Bs) — P(B4Bs) — P(BsBs) —P(BsBs) + P(B3ByBs) +
+ P(B3ByBs) + P(BsBsBg) + P(B3B4BsBy)]} - [P(B;) + P(Bs) + P(Bg) + (B)o) —
~P(B;By) — P(B;By) — P(B3B)o) — P(BsBs) — P(BsB)o) — (BsB)o) + P(B;BsBs) +
+ P(B:ByByo) + P(B3ByB)o) + P(B:BsByBy)).

t))
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C yuerom TOro, 4TO NPOM3BEACHHE BEPOATHOCTH ABYX M 00jI€e MCXOIHBIX CO-
ObITHIT ABNSETCA OYEHb MAJION BEIHYHHOH ( lO"z—lO"’), B CPaBHEHHH CO 3HAYCHHEM
ux cymmsi (10°-107?), To ¢dopmyna (8) Obina ynpouieHa:

P(A) = {[P(B,) + P(B,)] + [P(B3) + P(Bs) + P(Bs) + P(B)]} - [P(B;) + 9)
+ P(Bg) + P(Bs) + P(B)o)].

PesynbraTel pacuera BEpOATHOCTH BO3HHMKHOBEHHS KaXKI0ro CleHapHs (coObi-
s A, ¥ A>) n HenocpeacreedHo I'JIA (cobwitre A) /s TeCTOBBIX KaCKaa0B BOJIO-
XPaHWINLL IPHBEJIEHBI B TabimLe S.

Tabauua 5 — Pe3ynsTarsl pacyeTa BEpOATHOCTH BO3HHKHOBeHHs I'IA

BeposTHOCTL BO3HHKHOBeHHS, 1/roA
Ha3spanmue xackazna 1I0JIHAs BEPOATHOCTD cueHapui | cueHapuii 2
| P(4) P4y) P(4>)
Kackaa Ha p.O6oab | 1,21:10° 7,68:10° 1,17-107°
Kackaz Ha p.CBHCI04D | 3,20-10° 443-10° 3111107
kackag Hap.Slcenpaa | 2,55-107 8,65:10° 2,47-107

CpaBHHBas 110Jly4CHHbIC 3HAYEHHUS BEPOATHOCTH BO3HMKHOBEHHs [JIA s Te-
CTOBBIX KaCKaJI0B BOZOXPaHWJIMIL, MOXHO C/Ie/IaTh BBIBOJ O TOM, YTO OHH B LIEJIOM
HE MpPEeBBIIAIOT NPEETbHO JOMYCTHMBIX (L1s coopy:kenuii 111 kn1acca BepoATHOCTD
BO3HMKHOBEHMS apapun He OGomee 3,0:-10° l/ron B  COOTBETCTBHH C
TKIT 45-3.04-169) 3a uckmouennem CBHCIOUCKOTO KacKajia, juist KOTOpOro Habmo-
JIaeTCs HE3HAYHTENIbHOE NPEeBbIlICHHE YKa3aHHBIX 3HaYeHHni (3,2 10~ 1/ron).

B uerseproit rnase Takke ObUTH pa3spaboTaHbl NPEANOKEHHSA MO OLEHKE BEPO-
ATHOCTH BO3HHKHOBeHMs I'JIA Ha crazuu NMpOEKTHPOBaHMS BOJAOXPAHWIMIL, NMpea-
JIOXKEHA pacyeTHas CXeMa JIepeBa OTKa30B H MOJy4YeHbI YPaBHEHHSA 110 ONpPE/ICIEHHIO
BEPOATHOCTH JIaHHOTO COOBITHA. Pa3paboranbl npeaioxenus no MCTIONB30BAHAIO
NOJIyYE€HHBIX PE3yJbTaTOB NpH pa3paboTKe JONTOCPOYHBIX NPOrHO30B BO3HUKHOBE-
HUS YPE3BBIYAHHBIX CHTYallHH TEXHOT€HHOro Xapakrtepa. B 3aBHcHMMOCTH OT 3Haue-
HUH BEPOATHOCTH BO3HMKHOBeHHs [JIA mNpeIokeHO yCTaHABIMBATL PEKHMBI
(dyukuuonupoBanus 'ocynapcTBEHHON CHCTEMBI MpPEAYNpeXIAeHNs H JIHKBHIALHMH
Ype3BbIYAHbBIX CHTYALMH.

3AKJIIOYEHHE

OcHOBHbBIE HAYYHbIE Pe3YJIbTATHI AHCCEPTAUHH

1. Ha 6a3e pe3y/ibTaTOB NpOBEICHHBIX HATYPHBIX 0OCe10BanKi 35 BomOXpa-
HUIHIL (25 M3 KOTOPBIX pacnoyioXkeHs! B kackanax) Peciy6auku benapycs paspa6o-
TaHAa METOJMKA KOJIMYECTBEHHOH OLICHKH TEXHHYECKOrO COCTOSHHA COOpYXKEHHit

HarmopHoOro ()poHTa, OCHOBAHHAs Ha ONpe/eNeHHH KOIPHHUHEHTOB NOTCHUNAIBLHOM
OMNacHOCTH, KOTOPLIC YYHTBLIBAIOT JUIMHY NOBPCKACHHBIX BCPXOBbIX OTKOCOB IUJIOTHH
K, miomans paspyleHHbIX OeperoykpenHuTe/ibHbIX coopykeHuit K; M KOIM4eCTBO
NOBPEKIACHHI BOAOCOPOCHBIX coopyxkenuit K3 (2, 10].

2. Jlns aHanu3a B3aHMHOIO PAacilojIOKCHHS BOJOXPAaHWIMIL B KACKAJE BBIIOJ-
HEH pacyeT mapaMeTpoB KPHBO#H CBOOOAHON MOBEPXHOCTH MOTOKA B yCIOBHAX yCTa-
HOBHBILETOCS HEPaBHOMEPHOTO TUIABHO M3MEHSIOUIErOCs JBHKEHHS BOJBI (JUTHHBI
KPUBOH 1OANOpa /, U PasHOCTH OTMETOK AZ CBOOOJHOM MOBEPXHOCTH MEXIY Ipa-
HHYHBIMH CCYCHHAMH /iy WIH Ayp;), YTO MO3BOJIMJIO PACHPEACIHTH IKCILIyaTHpYe-
MbI€ KacKazlbl BOJIOXPaHWJIHLL 1O ABYM CXEMaM: cxema | — pacmosnoxeHHe BoAoXpa-
HHWIKIL B [IO/INOPE M CXCMa 2 — HAIMYHE Y4acTKa pyclia Mex/y CMEXKHBIMH BOAOXpa-
HHJIMILIAMH C HOpMaJIbHOH r1yOuHo# [5, 8].

3. BoinosieHn pacyer JUTHHBI KpHUBOH CBOOOIHOM IOBEPXHOCTH I[OTOKA Uls
TPEX TECTOBLIX KaCKa/0B BOJOXPAHWIIMLL, B PE3y/IbTAaTe YEro YCTAHOBICHO, 4TO JUIA
Bogoxpanuauw Csucnouckoro xackana Kpunuua (/;=6280 m; /4=300 m), JIpo3aw
(1,=7640 m; [y=150 M), Ymxonckoe (1,=9210 m; /3=7800 M) annHA KpHBOI MOANOpa
3HAYMTENLHO GOMbLIC, YeM PAKTHYECKOE PACCTORHHE MCK/LY ITHMH BOJOCMAMH.- ITO
O3HAYaeT, YTO MPH BOZHHKHOBCHUM TWPOIMHAMHYECKHX aBapHii CyLIECTBYeT BO3-
MOKHOCTb Pa3pylICHHUA BCCX BOJOEMOB KAacKaJga M COOPYKCHHH Ha HHMX 3a CYCT pe3-
KOTO MOIHATHSA YPOBHS BOIbl B HIKC/ICKALMX BOAOXPaHWIHIIAX [8].

4. Ha ocHoBaHuM pe3ybTaToB JIaOOPATOPHLIX MCCICAOBAHUI AMHAMHKH YpO-
BEHHOI0 PeXMMa KacKaJloB BOJOXPAHMJIMIL YCTAHOBJICHBI 3aBHCHMOCTH H3MEHEHHS
ypOBHs Bozbl OT pacxona 10%, 5% u 1% obGecneyeHHOCTH NPH yHETC PasiuyHbIX
CLICHAPHEB BO3HWKHOBEHMS THAPOJAMHAMMYCCKHX aBapHii H CXEM PacroIOKEHHS BO-
JIOXpaHWJIHIL B KacKa/e, YTO MO3BOJIMIIO OMNPE/ICIHTh CKOPOCTH IOAHATHA M CHHXKE-
HHS YPOBHS BO/Ibl B KaX/IOM BOJOXpaHWIMLIC Kackaza [S, 6, 11]. IMonyuens 3Have-
HHsl HHTCpBasa BpeMeHH AT, crnyCTs KOTOPBIH NMPOUCXOIAMT MOJAHATHE YPOBHS B HH-
KeJIeKalMX BOJAOXPAHHIIMILAX 32 CUeT JBHXKEHHS BOAHOI'O IIOTOKA I10 YYACTKYy pyc-
J1a C HOPMaJIbHOIH ri1yOHHOI [6)].

5. Paspaboran Kpurepmii 0€30MaCHOCTH KACKAaJHOIO PAaclONOKCHMA THIAPO-
y3JI0B, KOTOPbIH M03BOJIAET NPH OLECHKEC BCPOATHOCTH BO3HHKHOBEHHS TMIPOAMHA-
MHYCCKHX aBapHi YYMTBIBATH CXEMBbI PACMOJIOKEHHS BOAOXPAHWIIMIL B KacKajc M
JUIMHY KPHBOH cBOGOAHON nmoBepXHOCTH notoka. IlpeanoxkeHo yciaosue Ge3onacHo-
CTH KaCKaJHOTO pAaCMOJIOKEHHS I'MAPOY3NOB: Kop) < Koxy H YCTAHOBIEHO, YTO ITO
YCIIOBHE BBITIOJIHACTCS TOJIBLKO B CIIy4asX CBOSBPECMCHHOIO OTKPHITHS 3aTBOPOB BO-
10cOpoca, a TAKKE NMPH YCTPOHCTBE IPYHTOBOH BCTABKH B TeJI€ TUIOTHHBI, HCIIOJIb3Y-
€MOH B KauyecTBe pe3epBHOro BojocOpoca (HampuMmep kackaa Ha p.Scenbiaa:
kay=1,95-10" < koy=2,13-107) [6].

6. [TonyueHs! ypaBHEeHHs, MO3BOJSAIOIIMC MMPOU3BOANTH OLIEHKY BEPOATHOCTH
BO3HHKHOBEHHA MMIPOJHHAMHYECKHX aBapHii Ha KaCKajax BOJAOXPAHWIIMIL C YUETOM
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TCXHHYECKOTO COCTOAHHSA COOPYKCHHIT HAaNMOPHOro PPOHTA, BETPOBOTO M BOIHOBOIO

BO3/ICHCTBHS HA HHX, KOJMYECTBA M MPOJIOJKHTEABHOCTH OCAKOB, BHICOKHX YPOB-

HEH BOJIbI, @ TaK)Ke OLIMOOK, CBA3AHHBIX C YEJIOBCYECKHM (axTopoM Ha KaxkI0M 3Ta-
e CyLICCTBOBAHHSA BOAOXPAHWIMIL. PacueTHbie 3HAYCHHS BEPOATHOCTH BO3HHKHO-
BCHHS MHIPOIMHAMHYECKHX aBapHii VIS TECTOBBIX KACKAI0B BOAOXPAHHIIMII COCTAB-
nsmot:  kackanl Ha p.O6oms  P(4)=1,21-10" 1/ron, kackax ma p.CBucnous
P(A4)=3,20-10" 1/ron, xackan Ha p-Slcensna P(4)=2,55-10"* 1/ron. IlpoBenena cpas-
HHUTC/IbHAsA OLCHKA MONYYCHHBIX 3HAYCHWH BEPOATHOCTH BO3HWKHOBEHHS THIDOJIH-
HAMHYECKHX aBapHii C MPE/ICIBLHO JOMYCTHMBIMH TIDH NPOCKTHPOBAHUSA M SKCILTya-
Tauun Bomoxpanunuin [1, 9, 12, 13, 14].

7. B uenom, pa3paGoTaHHas METOJMKA OLEHKH W TIONYYCHHbIE 3HAYCHHSA BEpO-
ATHOCTH BO3HHKHOBEHHs TMIPOJMHAMHYECKHUX aBAPHil JUIS TCCTOBBIX KACKAJOB BO-
AOXPAaHHITHIL TIO3BONAIOT YCTaHABIMBATH PekHMbI (QyHKIHOHHpoBaHHs [ocynap-
CTBCHHOH CHCTEMBI NPEAYNPEKACHAS U JIMKBHIAIMH YPC3BLIYAHEIX CHTYAIMIL: pe-
XKHUM TIOBCEIHEBHOH JACATENBHOCTH NpH BeposTHOCTH P(A4)<1,3-10™ 1/ron (npu onu-
HOUHOM pacrionoxenun P(A4)<1,7-107 1/ron) u PEXHM TMOBBIMICHHOH TOTOBHOCTH
npu  BepostHoctH  P(A)>1,3-107 1/ron (MpH  ONMHOYHOM  PacOIOKEHHH
P(A)>1,7-107 1/rom) [9].

Pexomen1aunu no NpaKTH4eCKOMY HCNOJIb30BAHHIO PE3y/IbTATOBR

1. PaspaGoTanHas METOIMKA M NOMYYCHHBIC YPABHCHHS OLCHKH BEPOATHOCTH
Bo3HukHOBeHHs ['JIA wucnonb3oBanbl npu npoektHpoBanuu Kpynckoit MIDC Ha
p.bobp Kpynckoro paiiona (PYI1 «BearunpoBoaxos», umpp npoekra 01041811-
09160), u npu npoektupoBanun I'omenbekoit MI™IC Ha p.Typosnsnuka ITonouxoro
paiiona (OOO «I'uaposnepronpoekt», wudp npoekra 14752028-0416), paszen
npoekTa «MHKEHEPHO-TCXHHYECKHE MEPONPHATHA TPAKIAHCKON 0GopoHsl. Mepo-
MPHATHA 110 NPEAYNPEKACHHIO YPE3BBIYANHBIX CHTYALIMITY.

2. MeTosHKa OLICHKH BEPOATHOCTH BO3HMKHOBeHHMsA I'JIA mcrnonb3osana PYII
«THUUKHBP» npu ouerke BO3ICHCTBHA HA OKPYXKAIOULYIO CPELy BuTeGCKoﬁ IC
Ha p.3anajHas /[BuHa. ;

3. Metoauka KONMYECTBEHHO OLICHKH TEXHHYECKOrO COCTOSHHSA COOPYKEHHIA
HAropHoOro (poHTa BoaoXpaHunuul u paspaGotannsie KI1O BHeapeHs! B yueGHBbIil
npouecc I'ocyzapcTBeHHOro yupexaeHus oGpasoBanus «KOMaHIHO-MHKEHEPHBI
MHCTHTYT» MUHHCTEPCTBa 110 Ype3BbruaifHbiM cuTyanusm Pecrybaukn Benapyce.

4. Pe3ynbTathl MccneoBaHHH MOryT GBITH HCNONB30BaHbI OPraHAMM M MOA-
Pa3CNCHUAMH N0 YPE3BLIYANHBIM CHTYAUHAM NpH pa3paboTKe AOATOCPOYHBLIX MPO-
FHO30B BO3HHKHOBCHHS YPE3BbIYaNHLIX CHTYalHii TEXHOreHHOTO XapaKkTepa ¢ yKasa-
HHCM 3HAYCHHH BEPOSATHOCTH HA BCEX ITalax CyIIECTBOBAHMS BOJOXPaHHIIHIIL,
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P33IOMD
IMactyxoy Csipreii Mixaiinasiu
AudHKa PhI3BIKI Y3HIKHEHHS HA/I3BBIYANHBIX CITyallblil Ha TiIpaBy31ax
- Pacny6aiki Benapyce, pa3mendanbix y kackaaax

Kawouasbisn ci10BbI: rizpaToxHiunbia 30y1aBanHi, Bagacxosiuua, ripaByser,
Kackajl, TiApajblHamiyHas aBapbis, BEparoJHacib, (AKTapbl phI3bIKi, KpbiBas
[IOJINIOPA, Y3POYHEHHBI PIXKbIM.

Mbsra paborsl — pacnpanaBalib METO/BIKY alPHKI BEparoAHacui Y3HiKHEHHS
riZpaJbiHamMivHbIX aBaphiif Ha rigpaBys3nax Pacny6uiki Bemapych, pasMemansix y
Kackajax.

Meranb! nacaenasanns i anaparypa. Merazanoris npausl cnanyyae pasiik
napameTpay KpbiBoi cBaboJHaW naBepXHi MaToKy, XyTKAacli 3MAHEHHS Y3POYHIO
BaJbl ¥ BajacxoBilax i BBINIBIHI XBali BbICOKail 3abscreyaHacui, HaTypHbIs
abcneaBanni 30ynaBaHHAY HauickHora (pPOHTY Bajacxosimuay i nabapaTopHbis
BLIMADOHHA JIBIHAMIKI y3pOBEHHAra poKeIMy Kackajay Bajacxosimuay. Jlis
poricTpausli  mapameTpay npbl  NpaBAA3CHHI HATYPHBIX i  J1aGapaTOpHBIX
JlacNe/laBaHHAY  BbIKApbICTOYBANICA: XBaJeMepHas poika; HiBelnip; aHeMOMeTp
Yallla4Hbl; KaMIUIEKT (i3i4HbIX, TiIpanariyHbiX i GaThIMETPBIYHLIX KapT; MEpHbIA
irosiki; ora- i Bizzakamepa.

ATppiManbis BbIHIKI i iX wHaBi3ma. Pacnpanasana MeTolbIKa aIDHKI
TOXHiYHAra craHy 30y/aBaHHAY HalicKHOra (pOHTY, 3acHaBaHas Ha KadpillbieHTax
NATOHUBIAIBHAN HEOsCNeKi, AKiA YaiyBalolb AaYKbIHIO MAIIKOKAHBIX BEPXaBbIX
aIXOHay IUiauid, rUiowyy pa3bypanbiXx GeparazamauaBaHbiX 30yaaBaHHAY i
KOJIbKACIIb NAWKOLKAHHAY BA/IaCKi/IHBIX 30y1aBaHHAY . ATpbIMaHb!
SKCNEPHIMEHTAIBHBIA 3HAYIHHI XYTKACHi Y3HAUA V3POYHIO Baibl ¥ KOKHBIM
BAJaCXOBIIYBl KacKaly MNPl pPacxojax BhICOKAH 3abscnevanacii 3 yaikam
CUPHApBIAY Y3HIKHEHHA TIiApaJbIHAMIYHBIX aBaphlii 1 CXEM  Pa3MALIYIHHA
BajacxoBimryay y Kackamse. PacnpaunaBanbl KpeITOpbiif  Gficrieki  KackaaHara
Pa3MSALIYOHHS  TiApaBY3Nnoy, AKi yiaiuBac JAbIHAMIKY Y3POBEHHAra pIxKbIMY
Ba/laCXOBIlYay, a Takcama JayKbiHIO KpbIBOM CBaboaHaii maBepxHi naToky i
METOIbIKA AlPHKI BEParoAHacili Y3HIKHEHHS ri/IpaIbiHAMi4YHbIX aBapbIii.

Pikamenaausii na BhIKapbicTanHi. Boiniki asicepranpiiinara aacieasanns
MOryub Oblilh BBIKAPBICTAHbI ¥ MPACKTHBIX apraHi3alblaX Mpbl PacPaloVilbi YacTKi
NpaexTy «IHKbIHEPHA-TIXHIYHLIA MEpaNpLICMCTBbI  TpaMaj3sHCKaii  aGapoHbl.
MepanpsieMcTBBI 11a NANAPI/DKaHHI HAI3BBIYANHBIX CiTyaublii», a TAKCaMa opraHami
i nazpasmsnennsmi MHC npbl  pacrpauoyusi 10yTaTspMiHOBHIX mparHosay
Y3HIKHEHHS HaIA3BBIYAHHBIX CITyalbIii.

l'anina seikapbicTanns. [IpaekTHa-KaHCTPYKTApCKis aprawisaisli, oprassl i
Nanpa3A3aaeHHi 11a HAA3BBIYAHHbIX CITYalbIAX, BHIIDHIIbIS HABYYATbHbISA YCTAHOBBI.
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PE3IOME
Hactyxos Cepreii MuxaitioBuy
OueHka pUCKa BO3HHKHOBEHHS YPE3BbIYaiHbIX CHTYALHH Ha THPOY3aax
Pecny6sikn Benapych, pacnonioxeHHbIX B Kackaaax

KiioueBbie €10Ba: rHAPOTCXHHYECKHE COOPY)KEHHS, BOAOXPAHWIHILE, M-
poy3en, KacKaj, THAPOINHAMHYECKAs aBapHs, BEPOATHOCTb, (JAKTOPEI PHCKA, KpHBAs
NOANOPa, YPOBEHHBIH PEXHM.

Ieas paboTsr — pa3paboTaTh METOAMKY OLIEHKH BEPOSTHOCTH BOIHHKHOBEHHS
rHAPOZAMHAMHYECKHX aBapuil Ha ruapoysnax PecrnyGnuku Benapycs, pacnonoxken-
HBIX B KacKajax.

Meroasl uccaenoBaHHs H annaparypa. Metojionorus paboTsl coueraer
pacyeT napaMeTpoB KpHBO#H CBOGO/IHON MOBEPXHOCTH MOTOKA, CKOPOCTH M3MEHEHHSA
YPOBHsi BOAbI B BOJOXPAHHJIMILAX M BLICOTHI BOJIHBI BBICOKOH 06eCneYeHHOCTH,
HAaTypHbIC O00CNENIOBAHHA COOPY)XCHMH HANMOPHOr0 (POHTA BOAOXPAHWIHIN M
nabopaTopHble  M3MEPEHHMS ~ AMHAMHMKH  YPOBEHHOrO  pEeXHMa  KacKaJoB
BOAOXpaHWIMIL [l1s perucTpauMy napaMeTpoB [PH NPOBEACHHH HATYPHBIX M
nabopaToOpHBIX HCCIIENIOBAHNH HCMONB30BANHCH: BOJHOMEpHAs peiika; HHBEIHD;
AHEMOMETD  YalleYHbIH;  KOMMIEKT  (U3HYECKHX, THAPOJIOTHYECKHX, H
GaTHMETPHYECKUX KapT; MEPHbIE UIIIbI; POTO- U BHACOKAMEPa.

Ioayuennbie pe3yabTaTbl M MX HOBH3HA. PaspaGorana meToanka ONEHKH
TEXHHYECKOTO COCTOSHMA COOPY)KEHHil HAmOpHOro (POHTA BOAOXPAHHIIMIL, OCHO-
BaHHas Ha KO3(Q(HUHEHTAX NOTEHIHAIBHOH ONACHOCTH, KOTOPBIE YUHTHIBAIOT UTHHY
MOBPEX/ICHHBIX BEPXOBbLIX OTKOCOB IUIOTHH, ILIOILA/lb Pa3pyLIeHHBIX Oeperoykperu-
TENbHBIX COOPYKECHHH M KOJMYECTBO MOBPEKICHHH BOAOCOPOCHBIX COOPYKEHHI.
Tloyuensl SKCNEPHMEHTATbHBIC 3HAYCHHA CKOPOCTH NOJHATHSA YPOBHS BOJBI B KaX-
JIOM BOJOXPaHWJIMLIE KacKajla NMpH pacxo/lax BbICOKOH 00ECreueHHOCTH C y4eToM
CLECHAPHEB BO3HHKHOBEHHS THAPOJMHAMHYECKHX aBapHii H CXeM DacloNOKeHHs BO-
JIOXpaHHIHLL B Kackaae. Pa3paboTan KpuTepHii Ge30nacHOCTH KacKaHOro pacnoo-
JKEHHS THAPOY3JI0B, YYHTHIBAIOIIHI JHHAMUKY YPOBEHHOIO PEXXHMA BOAOXPAHHIIMLLL,
a TaKxke JUIMHY KpPHBOH CBOOOJHON MOBEPXHOCTH MOTOKA H METOAMKA OLEHKH BEpPO-
ATHOCTH BO3HHKHOBEHHS I'MAPOJHHAMHYECKHX aBapHil.

PexoMeHJAIHH N0 HCNOJL30BAHHIO. Pe3y/ibTaThl ANCCEPTALIMOHHOIO HCCe-
JI0BaHHA MOryT ObiTh HCIONBL30BaHbI B MPOEKTHBIX OpraHM3auMsx npu paspaborke
pasaena npoekra «MHXeHepHO-TEXHHYECKHE MEPONPHATHA IPaXIaHCKOH 0OOPOHBI.
MeponpuaTusa no npeaynpexaeHHIo Ype3BbIYaHHbIX CHTYALMID, a TAKKE OpraHaMH
n noapasaenennamu MUC npu pa3paGoTke J0JroCpOYHBIX MPOrHO30B BOZHHKHOBE-
HHA YPE3BbIYAHHBIX CHTYaIHI.

O6aacTh npumenenns. [IpOEKTHO-KOHCTPYKTOPCKHE OPraHM3aluH, OPraHbl U
NOAPA3/ICICHHSA N0 YPE3BbIYAHHBIM CHTYALHAM, BBICIIHE Y4eOHbIC 3aBEACHHS.
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SUMMARY
Pastukhou Siarhei

Risk assessment of emergencies occurrence on hydroelectric complexes of the
Republic of Belarus located in cascades

Key words: hydro technical facilities, reservoir, hydroelectric complex, cas-
cade, hydrodynamic emergencies, probability, risk factors, backwater profile, level
regime.

The aim of the dissertation: to develop the method of estimating the probabil-
ity of occurrence of hydrodynamic accidents on hydroelectric complexes of the Re-
public of Belarus located in cascades.

The methods of analysis and equipment. The methodology of the work in-
cluding the calculation of parameters of the curve combines the free-surface flow,
height of the high probability and laboratory measurements of level regime dyna-
mism of cascade of reservoirs. For recording characteristics under full-size and labor-
atory researches have been used: wave staff; batter level; cup-tip wind meter; com-
plete set of physical, hydrologic and bathymetric maps; measuring needles; photo and
video camera.

Obtained results and their novelty. The method of assessing the technical
state of downstream front building has been elaborated. The method is founded on
potential risk factors which take into consideration the length of damaged back of
dam, the area of destroyed coast-protecting structure and the quantity of by-wash de-
fects. The experimental values of the rate rise of water level in each cascade reservoir
by consumptions of high probability taking into consideration scenarios of hydrody-
namic emergency occurrence and reservoir layout in the cascades have been ob-
tained. The safety criterion of cascade location of hydroelectric complexes and the
method of estimation of likelihood of hydrodynamic accidents occurrence taking into
consideration scenarios and the possibility of hydrodynamic accidents occurrence for
each cascade reservoir and location have been developed.

Guidance for use. The results of the dissertation research can be used in plan-
ning organizations in the development chapter of the project «Engineering and tech-
nical measures of civil defenses. Emergency preventing measures». Obtained results
can also be used under the development of long-term forecasts of emergency occur-
rence by agencies and departments of MES.

The field of application. Design organizations, agencies and departments of
MES, high educational establishments.
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