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YK 504.61

YCTPOMCTBO JJI51 TOKAJIM3AIIMU PA3JINBA HE®TH
N HE®TEITPOAYKTOB HA IIEPEXOJJAX TPYBOIIPOBOJAOB
YEPE3 BOJIHYIO ITPEI'PAAY IO BO3AYXY

HTupobokoe C.B., Pycckux E.B., Kapmawes C.E.,
dheoepanvnoe zocyoapcmeennoe 0100xcemnoe 00pazosameibHoe yupercoeHue
gvicuie2o 00pa3o08anusn « YOMypmcKkuii 20cyoapcmeeHHblil YHUGEPCUNLent)

AHHOTaIll/Iﬂ. B cratne PACCMOTPEHBI CYINCCTBYIOIIHUE TCXHHUYCCKHUC PCIICHUSA I

JIOKaJIU3aliy pa3iivBa He(TU MPU aBapuM Ha TPyOONPOBOE HaJ BOJAHOW MpPErpaion.
AHanu3 JaHHBIX pElIeHUH MoKa3al, 4YTO OHU 00J1aat0T CBOUMHU TPEUMYILECTBAMH, HO
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y BCEX Y HUX €CTh OOIIUH HEJOCTATOK — NMaCCUBHAS OTPA0OTKA aBAPUIHON CUTYAIIUH.
[IpennoxeHo KOMIUIEKCHOE YCTPOMCTBO, JIMIIEHHOE TAHHOTO HEAOCTATKA.

PaznuBbl HeTH Ha BOJIHBIX OOBEKTaX NPEACTABIAIOT OJHY M3 Haubojee
CJIO’KHBIX IKOJIOTHYECKHUX MPoOsIeM. Y CTpaHeHUE MOCIEICTBUI TaKUX aBapuil TpeOyeT
3HAYUTEIBHBIX BPEMEHHBIX U (DMHAHCOBBIX 3aTpaT, YTO JIeJIaeT OCOOCHHO BaXKHOM
pa3paboTky d3(PGEKTUBHBIX METOJOB JIOKaiW3aluu pasauBoB. CoBpeMeHHas
WH)KEHEPHAs MBICJIb MPEJIaraeT Uelbli psii TEXHUUYECKUX PEeIICHUN JaHHOH 3a/1auu.

Tak, wu3BeCTHO OOHOBOE 3arpaxkJeHUE IMOCTOSIHHOM IaByuyectd [1].
[IpennoxxeHHOE TEXHUYECKOE pElIeHUE MPEJHAa3HAYEHO IS JIOKAIM3aluu U coopa
NnAaTHa HePTEnpoayKTa, B TOM YHUCIE Ha MPOTOYHOM BOJOEME, MPEUMYIIECTBEHHO
peke. 3arpakJieHre COAEPKUT CEKIMHU, TIOCIIEI0BATEIbHO COEAMHEHHbBIE MEXK Y COOOM
IIAPHUPHBIMU JIEMEHTAMU, U TPOCa, COCTMHECHHBIE ¢ KpallHUMU cekiusiMu. CeKiuu
BBIIIOJTHEHBI M3  WM3HOUIEHHBIX  AaBTOMOKPBIIIEK  OAMHAKOBOTO  JAMAMETPAa,
YCTAHOBJICHHBIX JPYT Ha Jpyra OOKOBUHAMU U COCAMHEHHBIX MEXKYy COOON B CTOIIBI
OJIMHAKOBOW BBICOTHI, & MPOTEKTOPHBIMU YACTAMHU - B IPOJIOJIBHBIE PSIIbI C TOMOILBIO
CTSDKHBIX 3JIEMEHTOB. Mexay cTomamu pa3MeElIeHbl MPOKIAIKH B BHIE PYKABOB,
3aII0JIHEHHBIX BCIICHCHHBIM MOJTUMEPHBIM MaTEpHUaAIOM. [[TapHupHbIC
COCJIMHUTEIbHBIC AJIEMEHTHI pa3MEIIECHbl Ha BEPTUKAIBHBIX CTONKAaX, YCTAaHOBJICHHBIX
Mo KoHUaM cekiuu. [losocTm HWXKHEro psga aBTOMOKPBIIIEK —3arOJHEHBI
0aJIaCTHBIMM 3JIEMEHTaMH, a TOJIOCTH BEPXHUX PSIIOB - BCIICHEHHBIM MOJIUMEPHBIM
MaTEepUAIOM. 3arpaKI€HUE MOYKET UMETh 10 KpAMHEN Mepe OJHUH JTOMOJIHUTEIbHBIN
PSAI CTOM, COCIMHEHHBIX CO CTOMAMM MPEIBIAYIIETO psiia CTSHKHBIMHU DJIEMEHTaMHU.
N3o0perenne obOecreunBaeT CoO3JaHUE HAACKHOTO B paboOTe, JOJTOBEUHOIO,
HEJIOPOTOTo M MPOCTOTO B U3TOTOBJICHUM U KCILTyaTallid OOHOBOTO 3arpakKJIeHusl, a
TaK)K€ HMCIOJb30BaHHE OBIBIIMX B YHNOTPEONEHUM HU3JEIHi, mepepadoTka KOTOPbIX
3aTPyJHEHA U KOTOPBIE 3arpsI3HAIOT OKPYKAIOIIYIO CPEdy.

OOpaiaet Ha ce0s BHUMAaHKWE YCTPOWCTBO JJIsl JIOKAIU3AIUU PA3IUBOB HEPTH
Ha peke [2], BKIIOYAIONIEE 3arpakAcHUe B BHUIC COCAMHEHHBIX MEXIY COO00i
MJIABYYUX CEKIMK OOHOBOTO 3arpakKIAeHUs, KOHIBI KPAWHUX CEKIMi 3aKperyieHbl Ha
MPOTHUBOIIOJIOXKHBIX Oeperax pekdu, OTIWYAIONMEeCs TEM, YTO JOTMOJHUTEIHHO
COJICPKUT OCHOBHOM M HECYIIUN TPOCHI C HAJIETHIMU HAa HUX CBOOOHO CKOJB3SIIIIUMHU
KOJIBIIAMH, TPOCHI 3aKPETUICHBI Ha TMPOTHBOIOJOXKHBIX Oeperax peKku Haj ee
MMOBEPXHOCTHIO, MECTAa COCIUHEHMS CEKIUM - 3aMKH - TOJCOCAMHEHBI MOBOJKAMU
COOTBETCTBYIOIICH JJIMHBI K COOTBETCTBYIOIIMM KOJbI[aM Ha OCHOBHOW TpPOC
U TIOJICOeANHEHBI  (pajlaMu K  COOTBETCTBYIOIIIMM  KOJIbIIJaM Ha  HECYIIEM,
PaCIIOJIOKEHHOM HaJl 3arpakJeHUEM, Tpoce, MPUYEeM HATSHKEHHUEM HECYIEero Tpoca
MOYKHO MOJIHSITh 3arpakJICHUE U3 BOJbI B BO3/YyX, a OCJIa0JIECHUEM Tpoca — OMYyCTUTh
3arpakJieHue Ha BOJy.

[IpencraBnsier WHTEpEC YCTPOMCTBO IS JIOKAJIM3AIMU PA3IUBOB HEPTHU
B BojoemMax [3] BKIIOUAET 3arpakJICHHWE B BUJE DJIACTHYHON HAJTYBHOW OOOJIOUKH,
TPyOOTIPOBO/I, COEIMHEHHBIN C UICTOYHUKOM CKATOTO Ta3a, yCTAHOBJICHHBIM Ha Oepery
BOJIOEMa, W TIOJICOSAMHEHHBIM K DJIACTUYHOW 000JI0uKe. DiacTudHas 000J10YKa
BBITIOJTHEHA MHOTOCEKIIMOHHOM, MPUYEM C OJHOTO KOHIA KaKJas CEKIUs 00O0JOUKH
MMEET BITYCKHOH KJIalaH, a CEKIMU PAaCIHOJIOKEHbl TaK, YTO BIYCKHbIEC KJIaNaHbI
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oOpailleHbl B CTOPOHY OJMIKaWIIero KoHLa 3arpaxjaeHusd. TpyOompoBoa pa3melieH
NOCJIENOBATENBHO BAOJIb BCEX CEKIMM M COENMHEH C KaXKIOM U3 HHUX
COOTBETCTBYIOIIUM BITYCKHBIM KilariaHoM. Pa0ouee naBiieHHMe BIYCKHBIX KJIAlaHOB
OJIMHAKOBO JIJIi BCEX CEKIMM M PAaBHO WM MEHBIIE NABJICHUS B TPyOOINpPOBOJE.
N300peTenune obOecrieunBaeT MOBBIIEHUE ONEPATUBHOCTH MOCTAaHOBKU W yA0OCTBA
B DKCIUTyaTallMy YCTPOMCTBA JIJIsl JTIOKAIM3AIMU PA3IMBOB HE(TH B BOJOEMaX.

Bce paccmorpenHbie ycTpoiicTBa 00JaAatOT CBOMMHU IMPEUMYIIECTBAMHU, HO
y BCEX Y HUX €CTh OOIIHMI HETOCTATOK — IMaCCUBHAs OTPA0OTKA aBaPUIHOW CUTYyaITUH.

[Ipennaraemoe yCTpOICTBO MpenCTaBIsET COOONH MHTETPUPOBAHHYIO CHUCTEMY,
COCTOSAILLYI0 M3 MOJIYJBHBIX 3JEMEHTOB, OOBEIUHEHHBIX B €IWHBII KOMIUIEKC IJIS
OMEpPAaTUBHOIO OOHAPYKEHMS, JIOKAIM3alMd M CIACpPKUBAaHUS pas3nuBa HEPTH.
OCHOBHBIE KOMIIOHEHTHI CUCTEMBI BKJIIOYAIOT:

— Jlatunku oOHapykeHHs pa3inuBa. CuUTrHaIBl JATYUKOB 0O0padaThIBAIOTCS
LEHTPAJIbHBIM MOJAYJIEM YHIPABJIECHUA Ul ONMPEACIECHUS MMapaMEeTPOB Pa3jiuBa U €ro
JOKaJIA3aIUU.

— Moaynp aganTUBHOTO 3arpa)KA€HUs, W3TOTOBICHHBIM W3 MaTEpUaJIOB
C TIOCTOSIHHOM ITABYYECThIO. 3arpakI€HUE MOKET U3MEHSTh CBOIO (DOPMY M TUIOLIAAb
MOKPBITHSL 32 CUET MOMAYJIbHOM KOHCTPYKIMH, YTO TMO3BOJIAET ONEPATHUBHO
aJanTUPOBAThCS K MaclITady pas3iuBa.

— Cucrema cbOopa ® ynajgeHuss HePTH, MO3BOJSIIONIAS  HAIMPaBJIATh
CKOMUBIIYIOCA HePpTh K MyHKTYy €€ cOopa. Moxker BkiIO4YaTh B cels
MUHU-CKUMMEPAMH WJIM TOMJIONIAIONMMU  MaTepuaiaMy, OO0JaJaroluMH  CyIep
ruApohoOHBIMU U 0J1I€0(UITLHBIMU CBOMCTBAMU.

— lleHTpanbHbIl yHIpaBIsSIOMMUA MOJYJb Ha 0a3e MHUKPOKOHTPOJIIEpA WIU
MPOMBIIUIEHHOTO KOMITBIOTEPA PEAIM30BaHA CUCTEMAa MOHMTOPHUHIA M YIPaBJICHMUS,
KOTOpasi MHTETPUPYET HaHHBIE OT CEHCOPOB, OCYILECTBIISAET AHAIU3 CHUTYallUH
Y KOOPJIMHUPYET paboTy aJalTUBHOIO 3arpaXKIeHusi U CpeAcTB cOopa HePTH.
VYrpaBieHue MOKET BECTUCh KaKk aBTOHOMHO, TaK U C YAAJIECHHOTO LIEHTpA.

— DHeprocHa0XeHue u CBSI3b, obecrieunBarome ABTOHOMHOE@
HHEProcHa0XeHHE 3a CUET COJHEYHBIX TMaHeJIel W aKKyMyJsSTOpOB, a TaKke
OecrpoBOJHYIO CBSI3b JUISl TepeJaud JaHHBIX, a TaKXe ONTOBOJOKOHHYIO
B OTEPATUBHBINA LIEHTP U MOJyYeHUs] OOHOBIIEHUH MPOTPaMMHOT0 00€CTIeUeHHS.

CxemaTnyHO pPa3pabOTaHHOE KOMIUJIEKCHOE YCTPOMCTBO Ui JIOKAJTU3alUU
pasnuBa HEPTH TP aBapUM HA TPYOONPOBOAE HA BOJHOM MPETPasioi MpeICTaBICHO
Ha pucyHke 1.

[IpakTrueckass 3HAYUMOCTh pPa3pabOTKH 3aKIIOYAaeTCs B  BO3MOXKHOCTH
BHEJIpEHUSI pa3pabOTaHHOTO YCTPOWCTBA B CHCTEMY HKOJOTMYECKOTO MOHMTOPHHIA
Y aBapUHHOTO pearupoBaHus. IJTO TO3BOJIMT HE TOJIBKO COKPATUTh BPEMEHHBIE
3aTpaThl HA YCTPAHEHHUE MOCIEICTBUM pa3IMBOB HE(PTH, HO U MUHUMU3UPOBATH YIIEPO
OKpYXalolllel cpefie, a TaKXKe MOBBICUTh YPOBEHb O€30MaCHOCTH TPAHCIOPTHUPOBKU
He(TU M0 MaruCTPaIbHBIM TPYOOTIPOBOIAM.
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JleBr1il 6eper Cxumep JIe6Génka
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TpyOGompoBos

IIpaBerii 6eper

Pucynoxk 1 — CxeMa KOMIUIEKCHOTO YCTPOMCTBA JUIsl JJOKAIU3AllMU pa3iuBa HeTu mpu
aBapuu Ha TpyOOIIPOBOJI€ HAJl BOJHON IIPErpaiou.
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pasnuBoB HedTH B Bojoemax: 3asBi. 14.02.2000, omy6s1. 10.11.2002 / Omapenko O.C.,
Omnapenko O.b.
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Hayunoe uznanue

MEHE/KMEHT BE3OITACHOCTHU KU3HEJAEATEJABHOCTMU:
HEPCIIEKTUBbBI PA3BUTHUSA U ITPOBJIEMBI ITPEIIOJIABAHUSA

Cooprux mamepuanos VI omxpwvimoti Pecnybauxanckoti
HAYYHO-NPAKMU4ecKol uHmepHem-KoH@epenyuu

11 oexabps 2025 200a

N3natens:
rOCyAapCTBEHHOE yUpexkAeHUE 00pa30BaHus
«YHUBEPCUTET IPAKIAHCKOU 3aLLUTHI
MunucTepcTBa 10 Ype3BbIYaWHbIM CUTYALUAM
PecnyOnuku benapych.

CBHETENBCTBO O TOCYJAPCTBEHHOMN pETUCTpaIMU U30aTENs,
M3TOTOBUTEIIS, PACIIPOCTPAHUTES ITE€YATHBIX UXIAHUN
Ne 1/259 ot 01.10.2025.

220118, r. MuHck, ya. MamuHocTpoutenei, 25.
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