IIYTU NOBBIINEHUSA SOPEKTUBHOCTHU OPOINAEMOI'O 3EMJIEAEJINSA, Ne 1(61)/2016

1"1/()/)0/71(:\'/111r/(’('/\'uc COOpYIHCEeHU

I'MAPOTEXHUYECKHUE COOPYXEHUA

VIIK 626.814

®. A. I'anmapos

HayuHo-uccnenoBarenbCKuil HHCTUTYT UPPUTALIUKM U BOJHBIX po0seM, TalkeHT,
Pecmybiiuka Y30ekucran

. B. Hazapajuesn

TamkeHTCKUI MHCTUTYT UppUTAllUU U Mennopanuu, TamkeHT, Pecriydnuka Y36ekucran

PAIIMOHAJIBHBIN PEXKVUM HATIOJTHEHMSI 1 CPABOTKH BOJOXPAHUJIHII]

B pabome uzyuaemcs sonpoc ycmanosieHus payuoHaibHO20 PerCuMa HANOIHEeHUs. U
cpabomku 6odoxpanunuwa. Ilpeonoscen memoo cocmasieHus epaguka HANOIHeHus: U cpa-
OOMKU 8000XPAHUIUWA 6 PA3IUUHble NO B00HOCMU 200bl C MUHUMAIbHLIMU XOJIOCHbIMU
copocamu 8 MHO20800Hble 200bl U HAUMEHBUUMU NOMEPIAMU 8 MANOBOOHbBIE 200bl.

Knrouesvie cnosa: eodoxpanunuwe, pexa, MHO20800HbIE U MANOBOOHbIE 200bl, 00bEM
CMOoKa, 800HbIU Dananc, OucnemuepcKkull 2pagux, nooaia 800bl, pacxoo.

OpHMM U3 TJIaBHBIX BONPOCOB IKCIUTyaTallUM BOJOXPAHWIHIL, ONPEAEISIOLIUX €ro
CyIp0y M COXpAaHHOCTb COOPYXEHHUI, BO3MOKHOCTh 3(PPEKTUBHOTO HCIOIH30BAHUS PEUHOTO
CTOKa, SIBJISI€TCSI BOIIPOC YCTAHOBJIEHUS ONTUMAIbHOIO PEKMUMa HAIOJIHEHUS U CpabOTKHU BO-
NOXPaHUJIHILA.

Pexxum paboThl BOIOXpaHUIINIIA YCTAaHABIUBAETCS [IPH MOMOLIM JUCIETYEPCKUX Ipa-
¢ukoB. Jlucneruepckuii rpaduk AOKEH COAEpKaTh MPOTUBONEPEOOIHYIO JINHUIO, BOCXOIS-
1asi BETBb KOTOPOM CIIY)KUT JIMHUEW OTpaHUYEHHs] HAINlOJIHEHUS BOJOXPAHUJIUIIA B MHOIO-
BOJHBIX YCIIOBUSIX, JUHHUIO OIPAaHUYEHHBIX 110/1a4 B MaJOBOJHBIX YCIIOBHUAX, a TAKKE JTUHUIO
HaIoJHEHUs U cpaboTKu Bogoxpanuiauma [1, 2].

OTU JTUHUM CTPOSITCS B Ha4aje roja nocjie Nojay4eHus IporHo3a 00beMa CToKa 3a roj
[0 pPEeKe U C y4eToM 00beMa HaIlOJIHEHUS BOJOXpaHWIMILA B Havyane roja. [is atoro Heob-
XOJMMO UMETh rpaMK BHYTPUTOJOBOTO pacHpeiesieHHs CTOKa M0 peKke, rpaduK rapaHTHpO-
BaHHBIX [10/1a4 BOJIbI MOTPEOUTEINSIM U JAHHBIE O COCTABIISAIOLIMX BOAHOIO OajiaHca.

CHayasna U3y4aercsi CTOK PEeKH [0 HaTYpPHBIM T'MIPOJIOTHYECKUM JaHHBIM 3a MOCIe-
Hue 15-30 neT u onpenensoTcs MajJOBOJHbIE, CPEAHEBOIHbIE U MHOTOBOJIHBIE TOJIbl. 3aTeM
OTIPEENAI0TCA JIeKaJHble COCTABIISIFOIIME BOJHOrO OanaHca. AHaIM3UpPys COOpaHHBIE MaTe-
pHaJIbl, COCTABIISIOT PallMOHAIBHBINA PEXKUM HAMOJHEHUS U CpaOOTKU BOJIOXPAHUIIUIIA — JHC-
netuyepckuit rpaduk [3].

Jlunuu oepanuuenus HanoaHeHus 6000xXpanunuwa. J1ist onpeneseHus OpJAUHAT JUHUN
OTpaHMYEHUSl HAMOJIHEHUS BOJOXPAHWIMIIA HAJO0 UMETh HAOJIOJIEHHBIE JEKaJHble MPUXOJ-
HbI€ ¥ PacXOJIHbI€ COCTABJIAIOIIME BOJHOrO OanaHca. Ha ocHOBaHMM 3THX MaTepuaIoB Opu-
HAThl IMHUH OI'PAaHUYEHHUS HAIIOJHEHUS BOJIOXPAHUIIUIIA OIIPEEIIAIOTCS 110 GopMyIIe:

Wi =Winy = S +Z]:(AZK_ZUI)’
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rae W' —00beM BONMOXPAHUIIMINA B KOHIIE JIEKA/IbI 1O JIMHUK OT PAHUYEHHS HATIOTHEHHUS], MITH M
j=1,2,3, ..,36 (nekaapl);
Wiy — 00beM Bogoxpanunuima npu HITY, mian M
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k — nekana, B KOTOPOM CyMMa JOCTUTaeT MAaKCUMaJIbHOTO 3HAYEHUS,

W,/ .
w.>’

A=
W, — IpOrHO3UpYEMBIii TOZJOBOM 00BEM CTOKA B pACYETHOM I'OJly, MIIH M

W _ — cpeqHEeMHOroJIeTHUI 00bEeM CTOKA, MIIH M’ ;

Z K - CyMMa CpCIHCACKAIHBIX COCTABJIAIONINX ITPHUXOJHBIX 00BEMOB BOAbI, MJIH M3;

zq — CyMMa CPCAHCACKAAHBIX PACXOAHBIX COCTABJIAIOIINX, MJIH M3.

Jlunuu oepanuuenuss nooauu 00bi. J1is paliOHAIBHOIO MCIOJIb30BaHUS BOJbI U3 BO-
JOXpaHWJIHIIA B BETE€TAIIMOHHBIC TIEPHO/IBI MAIOBOJHBIX JIET HEOOXOIMMO HANTH MOJIOKEHUE
JUHAWA OTPAHWYCHUS MOoJa4u BoAbl. OpAMHATHI TUHUW OTPAHUYEHUS MOJA4YH BOJBI U3 BOJIO-
XpaHWJINILA OTIPEAETISIOTCS 0 PopMyIie:

W) =Wy S+ 3 (AT K -3 1),
i=1

rac VVJ‘D — 00BeM BOJOXpaHUJIMIIIA B KOHIC ACKAJbl IO JIMHUH OrpaHUYCHUS IMOAa4YU BOJBI,

MIIH M3;

j=1,2,3,..,36 (nekaapl);

W, — MepTBBIi 00b€M BOJIOXPAaHHIIUINA, MIIH M3;

k

S = z (AZK - Z‘-I) — MHHHMMAITbHBIC 3HAYCHHS 00bEMA BOJIbI B TEUCHHE TO/IA, MITH M ;
i=l1

k — nexana, B KOTOPOIl cyMMa TOCTUIaeT MaKCUMaJIbHOI'O 3HAYEHUSI.

JIuHus orpaHWYeHMs HAIMlOJHEHUS BOJOXPAHWINIIA CIYKUT Ui PETYJINPOBaHUS cpa-
00TKM BOJIOXpaHWINIIA TAKUM 00pa3oM, 4ToObI B IEPUOJ] NTaBOAKa N30exaTh aBapUHON cU-
Tyalluy NP NEPENoIHEHUU BOIOXPaHWIINIIA.

JIuHMS OrpaHUYEHHBIX 10J1a4 BOJIBI CIIYXKUT Uil pEryJIUpOBaHUs CpabOTKU B MaJOBOJI-
HBIX YCJIOBHAX TakuM oOpa3oM, 4ToObl HE OCTaBUThH MOTpedUTenell coBceM 0e3 BObI, a pac-
[IPENIeIUTh OFPAHUYEHHBIE [10/1a4H B TEYEHHE IoJla C HAMMEHBIIUMU SKOHOMUYECKUMU TOTe-
PSAMH, €CJIU CTOK B BOJIOXPAHUIIUILE HEAOCTATOUEH JUIsl 0OeCIIeYeHUs FrapaHTUPOBAHHBIX M0/1aY.

VYuuThiBasg, YTO HANOJHEHHE BOJOXPAHWJIMIIA B Hayajle roja MOXKET OTJINYaThCs
10 r0/1aM, KaK U CTOK B BOJOXPAHUJIUILE 110 PEKE, a TAKKE MOTYT U3MEHATHCS 00BEMBI BOJIBI,
[10/1aBaeéMOi OTPEOUTENSAM, AUCTIETYEPCKUN rpaUK HAJ0 COCTABIIATH B HaYase roja Ha pac-
YETHBIN TOJI.

MaxkcuManbHbIA pacxo]] MaBOJIKa HA/I0 YUYUTHIBATh MPU ONPEIEICHUN MOJIOKEHUS Or-
panuuenus HanosHeHus BOnu3u HIIY B mepuoj nuka maBojka, Tak Kak B 3TO BpPEMsI HEM3-
OC)KHBIM OyZIeT MeperoTHEeHNEe BOJOXPaHWIHINA, €CITU KaTacTpoduueckuii coOpoc Mo KakuM-
100 TIPUYMHAM HE CMOJXKET COpachIBaTh BOJIY PacxooM ctoka. [loaToMy HamojgHEeHHEe BOJIO-
XpaHWINILA CIEAYeT CABHUraTh J0 BPEMEHM, KOIJa MOcje MUKa MaBOJKa pacxo]l HAauWHaeT
YMEHbBILATHCS.

s yno6cTBa MPakTUYECKOTO MCIIOJIb30BaHUS JUCHETYEPCKOro rpauka OpAMHATHI
€ro JMHUM HaJl0 BBIPA3UTh B OTMETKAX YpOBHS BOJbI B BOJOXPAHWIULIE, JJISl YETO CIEAYeT
BOCIIOJIb30BATHCSl KPUBOI 3aBUCUMOCTH 00bEMa BOJOXPAHUIIUIIA OT OTMETKH YPOBHSI B HEM.

Hanonnenune u cpaboTka BOJOXpaHWIMILNA OCYIIECTBISIOTCS COIVIACHO JUCIHETYEep-
ckomy rpaduky. IIpu 3ToM ypoBeHb BOJIbI B BOJOXPAHMWIHIIE BCErJa JIOJDKEH HAXOJIUTHCS
MEXAY JIMHUSAMH OTPAaHUYECHUS] HAMOJHEHHS M MOJaud BOJbl, OTPAXXECHHBIMU Ha JHCIETYEp-
CKOM rpaduke.

[locTpoeHHbIN B Hayane roja IUCHETYEPCKUM rpaduK, OTpaKkarolUUil BCe BHYTPUTO-
JIOBbI€ U3MEHEHHUS CTOKA M HayaJlbHbI 00BEM BOJOXpaHWINIIA K HAa4ajly roJia, CO3/1aeT ycio-
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BUSI JUISl PallMOHAJILHOTO HMCIOJIb30BaHUS BOJIbI M FapaHTUPOBAHHOTO 0OecnedyeHus BceX Io-
TpeOuTeneil Hy)KHbIM €€ KOJMYECTBOM.

BeiBoa. Ha ocHoBe HabOmogaeMbIX JI€KaIHbIX MPUXOAHBIX U PACXOJHBIX COCTABIISIO-
IIMX BOJHOIO 0ajlaHca UMEETCs BO3MOKHOCTh HAyYHO OOOCHOBAHHO ONPEAEIATh OPIUHATHI
JIMHWAH OTPAaHUYEHUS [T0Ja4M BOJIbI U3 BOJOXPAHWINILA B BEr€TALIMOHHBIN IIEPHOI.
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MMPOLECCHI YBJAKHEHMUS B TEJIE
I'PYHTOBBIX IIVIOTUH U UX OCHOBAHUAX

Lenvto uccnedosanuil A615emMcs u3ydeHue NPoYeccos YIdd*CHeHUs 8 mejie 2PYHMOBbIX
NJIOMUH U 8 UX OCHOBAHUSAX. B c68:3u, ¢ uem Obliu npogedensl credyouue ucciedo8anus: usy-
YeHue Npoyeccos YBIANCHEHUs ePYHMA 6 meje 2PYHMOBbIX NIOMUH ¢ 86000HENPOHUYAEMbIM
OCHOBAHUEM U YGIANCHEHUs 2CPYHMA OCHOBAHUS B0O0OHENPOHUYAEMOU 2NYyXOU NIOMUHDbL.
Onpedeneno noie yenaxdcHenus meia niOMuHbl, CO2NACHO KOMOPOMY HEPABHOMEPHO U3MEHs-
IOMCsL PU3UKO-MeXaHuyecKue napamempsl yeiaxicHeHHo2o epyuma. Ilokazano pacnpedenenue
VBIAJNCHEHUsL NO CEYeHUI0 NIOMUHbL Yepe3 ONpeoesleHHble NPOMEXCYMKU 8peMeHU nocie 3a-
noHenuss 8epxneco ovegha. Onpedenss Gusuxo-mexanuweckue napamempol V8IaAHCHEHHO20
2pYHma 8 obnacmu niavl8yHa, NOAYYUIU 0ehOPMUPOBAHHOE COCMOAHUE U COOMBEMCMEYIoulee
emy pacnpeoeieHue U30IUHUL EPMUKATIbHBIX CMEUeHUl.

Kniouesvie cnoea: yenasxicnenue, cpyHmosas NJIOMUHA, OCHOBAHUE, HANPANCEHHO-
dehopmayuonnoe cocmosnue, SpYHm, PaA3NCUNICeHUe NeCcK08, NIbI8VH, UZ0IUHUSL, GIANCHOCHD.

JlanHas paboTa OATOTOBJICHA B paMKaxX MOJIOJISKHOTO mpoekTa «Kpurepuu 1ist oreH-
KA 0€30I1aCHOCTA OCHOBAHUS HU3KOHAIIOPHBIX IINIOTUH C YYCTOM BJIMAHUA AUHAMUYCCKHX
BO3aeHcTBUID [1].

Hpoueccm YBIIQXKHCHHA I'PYHTA B TCJIC 'PYHTOBLIX IINIOTHMH W B UX OCHOBAaHHUAX, OCO-
OeHHO HCPAaBHOMCPHEIC, ABJIAIOTCA (baKTOPOM, CYIICCTBCHHO BJIMAIOIIMM Ha HAIPSAXKCHHO-
nehOpMUPOBAHHOE COCTOSTHUE U CEHCMOCTOMKOCTh COOPY)KEHUH, BBI3BIBAIOIINM HX HEPaB-
HOMEPHYIO OCajKy, Aedopmarnuu u noBpexaeHus. [loaromy ydeT HepaBHOMEPHOTO YBIIaXK-
HEHUs TpyHTa B pe3yjbTaTe GUIbTPALMU Yepe3 TeNO IUIOTHHBI U €€ OCHOBaHUE U TpaHchop-
MalM IIpHU 3TOM €€ HaprDKGHHO-HG(bOpMI/IPOBaHHOFO COCTOSAHUA MPECACTABIACTCA Ba)XKHOU U
aKTyaJbHOM 3aJa4ei.

[Tepen npoBeneHMEM MCCIICIOBAHMA TIOCTABJICHBI CIIEAYIONIUE YCIOBUS: U3yYCHHUE TIPO-
LHECCOB YBJIAXKHCHHUA I'PyHTA B TCJIC T'PYHTOBLIX INIOTHUH C BOAOHCIIPOHUIIAEMBIM OCHOBAHUEM U
YBJIQKHEHUS TPYHTA OCHOBAHMSI BOJOHEIPOHUIIAEMON TTyX0i TIOTHHBL. O0e 3a1a4un peraroT-
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