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JloHeuKuii HalMOHAIbHBINA TEXHUYECKUN YHUBEPCUTET

OBECHEYEHHUE YCTOMUYUBOCTHU MMPOBETPUBAHUS HAKJIOHHBIX
BBIPABOTOK C HUCXOJAIINUM ITPOBETPUBAHUEM ITPU I1IOKAPAX B
YCIIOBUSAX ITAXTHI UM. M.. KAJIMHUHA

B cmamve paccmampusaromcs  npobiemvl  céA3aHHble € YCMOUYUBOCBIO
NpOBemMpUBAHUSL HAKIOHHLIX 8bIpAbOMOK npu nodicapax. Ilpusodumcs cnocob pewenus
O0auHOU NpodIIeMbl ¢ NOMOWBIO KOMNLIOMEPHOU MOOENU WUAXMHOU 8eHMUISAYUOHHOL Cemu.

Ha mnpakruke, ouneHka YCTONYMBOCTH BEHTWIALMOHHBIX IOTOKOB IPOU3BOJIUTCA
TOJNBKO JUIS BBIPA0OTOK C HHUCXOISMIIMM MPOBETPHBAHHMEM W B TEX CIydasX, Korjaa
MPOBETPUBAHUE HE YCTOWYHMBO, BKIIOYAIOT OTU BBIPAOOTKM B 30HY OOMICIIAXTHOTO
pEBEPCUPOBAHUE BEHTHIALIMOHHBIX IMOTOKOB. B COBpPEMEHHBIX YCIOBUSIX Ha HEKOTOPBIX
maxTax YKpauHbl 30Ha PeBEPCUPOBAHUS PACIIPOCTPAHSAETCS B BBIEMOUYHBIE YUACTKHU.

AHanu3 yclIoBHH NpUMEHEHHUs OOIICMIaXTHOTO PEBEPCUPOBAHUS MPHU MOJ3EMHBIX
MoXKapax MOKAa3bIBa€T, YTO B HEKOTOPBIX CIIydasX CYHIECTBYET yrpo3a ONPOKHUIAbIBAHUS
BEHTHJISILIUOHHBIX MIOTOKOB U B PEBEPCUBHOM PEXHUME MPOBETPUBAHMUSL.

PacueTpl ycTOWYMBOCTM BEHTUJISIMOHHBIX IMOTOKOB IMpHU MOXKapaxX B HAKJIOHHBIX
TOPHBIX BBIPAOOTKAX, MPOBOAATCS HAa BCEX YrOJBHBIX IIAXTaX NpPU TMOATOTOBKE IUIAHOB
TuKBUAAMU aBapuil. OCHOBY 3THUX Pacu€TOB COCTABIISIET ONpPEETICHUE TEIIOBOM JIETIPECCUu
nokapa ¥ MOJICJIMPOBAHUE €€ ACUCTBUS B MIAXTHOM BEHTUIISIIMOHHOM ceTH [1].

TakuM 00pa3oM, akTyalnpHOUH 3amadeill siBisieTcs pa3paboTka BO3MOXKHBIX MeEp IO
MOBBIIICHUIO YCTOMYMBOCTH TPOBETPUBAHUS HAKIOHHBIX BBIPAOOTOK C HHCXOJSIIUM
MPOBETPUBAHUEM, pa3padOTaHHBIX HA OCHOBE WCIOJIB30BAaHUS BUPTYAIbHOW MOJAETH
IIaXTHOH BCHTWISLIMOHHOM cerw 1maxThl uM. M.U. Kanuauna. JIng  AOCTIWKEHUS
MOCTABJICHHOW IeM HEOOXOJMMO MPOBECTH aHAIM3 CXEMBbl BEHTHIIALIUU, PacCIpeAeTICHHS
BO3/lyXa, pPa3padoTaTh KOMIBIOTEPHYIO MOJENb INaXThl C MOMOIIBIO MporpamMmbl «IRS
Bentmsiius - I1IJIA». Tlocne 3Toro npoBoAMTCS OLIEHKA YCTOMYMBOCTH MPOBETPUBAHUS MPU
MokapaXx B HAKJIOHHBIX BBIPA0OTKAX IIAXTHl, U pa3pabaTHIBAIOTCS MEPOIPHITHUS TI0
MOBBIIICHUIO YCTOWYMBOCTH TPOBETPUBAHUS.

[Maxra um. M.W. Kamuauna ['TI "JIYDOK" pacnonoxkena Ha tepputopuu JloHeIko-
MakeeBckoro paiiona Jlonerkoil oOmactu Ykpaunsl u Haxoautcss B KanuHuHckoMm paiioHe
r. Jlonenika. Pa3Mepsl maxTHoro mosis mo npoctupanuto — 7200 M, mo manenuto — 1680 m. B
HACTOSsIIee BpEeMs IIaxTO# pa3zpadarbiBaeTcs miact Nyg.

[[laxTHOE TOJIe BCKPBITO MSTHIO BEPTUKAJIHHBIMHU CTBOJIAMHU: KieTeBbIMH Ne 1, No 2,
Ne 3, CKUIIOBBIM M BEHTUJISIITUOHHBIM, a TaK)Ke KallUTAIbHBIMU KBEpIIIaTaMH Ha TOPU30HTHI
229 M, 758 M u 1070 M. Cmoco0 mpoBeTpuBaHHs IIaXThl — BcackiBarommii. Cxema
MpOBETpUBaHUS — KoMOWHUpoBaHHas. [IpoBeTpuBaHWE WIAXTHI OCYIIECTBIAETCS IBYMS
BEHTWISTOPHBIMUA yCTaHOBKaMU TyIaBHOTO mpoBeTpuBanus: BI/I-47y Ha BOCTOYHOM
BEHTUJISIIIUOHHOM cTBoJie U BLI-5 Ha ckumoBom cTBosie. CBeXHIi BO3AYX B MIAXTY MOCTYMAET
no kjereBoMy ctBoiy Ne 1, kimereBomy ctBoity Ne 2 u knereBomy ctBosy Ne 3. Mexonsias
CTpys BO3yXa [0 BOCTOYHOMY BEHTUJISILUOHHOMY CTBOJIY M CKMIIOBOMY CTBOJIY BbIJA€TCSl Ha
MOBEPXHOCTb.

TexHonorus peieHus 3a1ad pyAHUYHOW BEHTUIALMU ¢ IPUMEHEHUEM IIPOrPAMMHOTO
komiuiekca "IRS Bentwnsauums - IIJIA", sBnsercs ompeneneHHOW NOCIEI0BATEIBHOCTBIO
NEHCTBU, BKJIIOYAIOIIUN ATal MOATOTOBKH MCXOMHOW mH(popmanuu. Ha 3ToMm, HauanbHOM
sTamne, HEOOXOAUMO MOATOTOBUTH CXEMY BEHTUJISIMU IIAXTHI 10 BBOJA €€ B KOMIIBIOTE.
OcoOEHHOCTBIO TAaKOW IMOATOTOBKH SIBIISIETCS MPEJCTABICHUE CXEMbl BEHTHIISALIUA B BUJE
OTIPEJICIICHHOM MOCIIeIOBATEIbHOCTH (CETH) CBSI3aHHBIX, MEX 1y co00i#i, BeTBei. Kaxbiii y3ei



CETH CBS3BIBACT MEX]Iy c000ii 1Be WK OoJiee BBIpaOOTKY (BETBH) MM YacTH BhipaboTku. Kak
NpPaBWIO, KOAWPOBAHHE CXEM BEHTWIALMHM IPOM3BOJAUTCS TPU TOATOTOBKE MIAXTHI K
JCTIPECCHOHHON CheMKH. [Ipr 3TOM KaXIOMy Y31y U BETBH Ha CXEMe, IPUCBaMBACTCA
ompe/ieNICHHbI HOoMep. Takas Hymepauus MO3BOJSET WACHTH(UIMPOBATH BCE BBIPAOOTKU
MIAXThl WIA WX YaCTH M ONPENENsATh (PaKTUUYECKOE HANpaBIICHUE JABWKCHUS BO3JyXa B HUX.
[Tpu mOAroTOBKE CXEMbl BEHTWISALUK IIAXThl, JUIs TPEICTABICHUS €€ B DJICKTPOHHOM BHUJIE,
HejomycTuMo ee  ympouienus. Ilox ynpomeHuem mojapasymeBaercs OOBbEIUHEHHE
HECKOJIBKHX Y3JI0B BEHTHJISILIMOHHOW CETH B OJIUH WJIM TPE/ICTABICHUE HA CXeME BEHTHIISIH,
MOCJIEIOBATEIbHOTO COEAMHEHHs] HECKOJIBKHX BBIPAOOTOK OJHOW BeTBbI0. HeoOxoaumocTh
TaKOTO JICTATBHOTO MPEJCTABICHHS CXEMbl BEHTHIISIIIMY B KOMIIBIOTEPE OOBSCHSIETCS TEM, YTO
B [IOCIIEIOBATEILHOM COEIMHEHUH BBIPAOOTOK MOTYT y4acTKa C Pa3HbIMHU YIIIaMH HaKJIOHA U
reOMETPUYCCKUMH TapaMeTpaMH, KOTOpble (OPMHPYIOT pPa3IHyHbIC YCIOBUS Pa3BUTHS
noxkapa M nepeaBKeHus Jiroei. [Ipu yrpolieHny cxeMbl BEHTHIISIIMA BO3MOXHBI OIIMOKU B
NOCTPOCHUH 30HBI PACIpOCTPAHEHHs MOXKAPHBIX Ta30B M MOJCIUPOBAHHH BO3JCHCTBUS
TEIJIOBBIX MCTOYHHMKOB TATW. IIpyM moMOIIM MOJETM MOXKHO peIIaTh 33/a4d BEHTHJISLUH,
KOrJja pPacxoJbl BO3JyXa B OCHOBHBIX OOBEKTaX IMPOBETPUBAHMS OyIyT OTIUYATBCS OT
¢baxTrueckux He Oosiee ueMm Ha 10 %.

KommetorepHas monenp m. uMmM. M. KanuHuHa Xapakrepusyercsi CIeTyIONIMU
napamMeTpamH: KOJMYECTBO y3710B — 312, konuyecTBo BeTBel — 413.

B pamkax paHHOW pa0OOTBl OBUIM TIPOBEICHBI HCCIECIOBAHUS YCTOMYMBOCTH
BEHTWISLIMOHHBIX TMOTOKOB B 24 BBIpaOOTKAaX ¢ HHUCXOASLIMM NpoBeTpuBaHHEM. [Ipu
MOJISTUPOBAaHNH TMokapa B 11 W3 HUX HE MPOMUCXOTUT ONPOKH/IBIBAHHE BEHTHISIIMOHHON
CTpyH, a B 13 M3 HUX ONPOKHU/IBIBAHHE BEHTUIISLIOHHON CTPYH, BO3MOYKHO.

Bo Bpems wmccienoBaHHs yCTOWYMBOCTH TPOBETPUBAHUS NPU  HHUCXOSIIEM
NPOBETPUBAHUH B CJIEYIOIIMX BHIPAOOTKAaxX HE OBIJIO BBISBICHO HAPYIICHUH yCTOWYMBOCTH
BEHTHJISIIMOHHOM CTPYH: TIOJIEBOM KOHBeHepHbIid ykiioH 1. hig (108), 3ae3n ¢ koHBeliepHOTO
ykJIoHa TUI. 1o Ha 1-i mosneBoi oTkarouHsblid mTpek mwi. hig (110), mroackoit xomxok LITY .
hip (125), rpy3o-moackoii ykioH (138), uenTpanmpHbId mOJEBOW ykimoH 1. hip (191),
HEHTpaNIbHBIN YKIIOH TUL. hg (207, 210), mosieBoit BcrioMorartebHbIi yKIIoH 1. hy (266).

[TomBITKM yCHITUTH TMPOBETPUBAHHE B BETBSIX: I'PY30-TIOACKOH X010k (16), moxckoi
xonok LITY mn. hyp (121), uentpanbHblii moseBoit ykinoH mwi. hip (127) He mpuBenu x
KeIaeMOMY pe3yJIbTaTy T.€. IIPH MOKape B JaHHBIX BETBSAX HANPABJICHUE JIBH)KCHUS BO3IyXa
HE COXPAHSETCsI, OTHAKO YMEHBIIAETCsl YMCIIO BETBEW MONAAIOIINX B 30HY 3ara3upoBaHUsl.

BripaboTkn, B KOTOpBIX BEHTHJISIIMOHHAs CTPYys ONPOKHUHYNACh O] JEHCTBHUEM
TETIOBOM JICTIPecCHU TOKapa, CBeeHbI B Ta0u. 1. B Hell yka3zaHbl HOMepa BETBEH, B KOTOPBIX
MO/JICTUPOBAJIMCH TOXKaphl, KOJIWYECTBO BBIPAOOTOK IOMABIIMX B 30HY 3ara3upoBaHUs 10
ONPOKUIBIBAHUS ~ BEHTWISIMOHHOW cTpyn (30Ha 1) w®  ToOcCie  ONPOKHIBIBAHHUS
BEHTWISILIMOHHOH cTpyH (30Ha 2).

Jlns ycuseHusl MpOBETPUBAHUS MOJb3yeMcs QYHKIUEH «YCUIEHUE MPOBETPHUBAHUSY.
[lpu stom mporpamma mnepeOupaeT MecTa BO3MOXKHOM YCTAHOBKHM pETyNSTOpa pacxona
BO3/yXa W IMIpeajaraeT JBa BapuaHTa ¢ HauOoyiee 3HAa4MMBIM pesynbTatoMm. [locie
NPUMEHEHHSI MEPONPUATHI 1O YCWICHHIO MPOBETPUBAHMS CHOBAa MOJCIHPYEM IOXKap B
uccienyeMoi BeIpaOOTKe U €ClIM YCUIICHUE PUBEJIO K MOJOXKHUTEIHOMY PE3YJIbTaTy, TO 30Ha
2 IOJDKHA MCYEC3HYTb.

Tak, Harpumep, npu noxape B BerBu 108 Bo3MokHO uepe3 17 MUHYT mociie Havyasa
IUIAMEHHOTO TOPEHHs, TIPOU30M/IET ONMPOKUABIBAHNE BEHTHIAIMOHHON cTtpyn (puc. 1) mpum
TeryioBoi aenpeccun noxkapa 39, 21 nalla. Jlo moxapa BeTBb XapaKTepH30BajIach TaKUMH
mapameTpaMi: pacxos Bosayxa 18, 82 m*/c u menpeccust 5, 97 MM B. CT.

Jlo OmpoKWABIBaHUS BEHTWISAIMOHHOH CTpyH B 30HY 1 momanm cremyromue
BeIpaboTku: 145, 108, 119, 117, 327, 15, 409, 93, 89, 169, 167, 165, 170.172, 174, 173, 175,
176, 177, 178, 308, 356, 45, 44, 118, 413, 318, 325, 11, 344, 137, 102, 358, 357, 359, 166,



355, 412, 410, 135, 411. Ha pucyHke 3Ta 30Ha MOKa3aHa >KEJITHIM L[BETOM. B pe3ynbraTe B
30He 3ara3upoBaHus 1 okaxercs 41 BeTBb.

B pesynbTare OmpoKUAbIBaHMS BEHTHJIALIMOHHOW CTPYH B 30HY 3arasupoBaHHs 2
JonoaHUTENbHO monanetr 134 BoipaboTok. 30Ha 3ara3upoBaHMs MOKAPHBIMU ra3aMH I0CIE
OTIPOKHUBIBAHUS JIOTIOTHUTEIHLHO pacpocTpaHuiack Ha Betsu: 3, 47, 58, 18, 361, 19, 59, 21,
24, 68, 343, 90, 146, 25, 36, 71, 74, 79, 76, 365, 111, 82, 85, 114, 87, 100, 128, 124, 116, 301,
95, 94, 83, 96, 86, 99, 84, 98, 113, 109, 108, 107, 125, 110, 126, 115, 127, 130, 103, 326, 120,
121, 122, 129, 191, 123, 133, 404, 70, 134, 106, 132, 57, 147, 148, 149, 230, 229, 81, 248,
238, 88, 231, 253, 298, 292, 293, 278, 273, 399, 261, 5, 309, 342, 72, 360, 20, 362, 363, 112,
364, 97, 78, 228, 396. Ha pucyHke 3Ta 30Ha MIOKa3aHa rOJIyObIM I[BETOM.

Jns  obecrieueHUs]  YCTOMYMBOCTU  NPOBETPUBAHUS  HEOOXOIMMO  YCTaHOBUTH
peryasTop ¢ conpoTuBiieHHeM 1 KU B BeTBb 18 (2 BOCTOUHBINM OTKATOUHBIN MTPEK FTOPU3OHTA
1200 wm). ITocne ycTaHOBKH perynsTopa OIPOKHIBIBAHUE HE MPOUCXOIUT (pHc. 2).

Tabmuma 1
AHanu3 30H 3ara3upoBaHus [PU MOJICIIUPOBAHUU TOKapa
KonmuecTBO BBIpabOTOK
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[ToneBoit KoHBeHepHbIH yKiIoH TUT. N1g (108) 41 134 41 94
3ae3n CUKOHBGI/IepHO{O ykiona 1. Ny na 1-i 63 69 84 195
T0JIEBON OTKATOYHBIN miTpek 1. Nig (110)
JTronckoit xomok LITTY 1. hyg (125) 63 91 25 112, 97
I'py3o-ntoackoit ykion (138) 55 60 56 143
[lenTpanbHbIii monesoi ykiaoH mi. Nig (191) 24 26 62 108
LlenTpanbHblii ykioH . hg (207) 17 23 25 218
LlenTpanpHblii ykioH . hg (210) 17 26 23 218
[ToneBoit BcrioMmoraTenbHbIN YKIOH 11 N7 (266) 38 48 64 280
I'py3o-ntoackoit xomok (16) 44 55 30 139
JTronckoii xomok HITY 1. hyg (121) 65 95 67 97
LlenTpanbHblii M0J1€eBoi yKiIoH 101 N1g (127) 61 97 80 108
[ToneBoit BcrioMoraTebHbINH YKIOH U1 N7 (241) 150 178 - -
[ToneBoit BcrioMoraTebHbINH YKIOH 1. N7 (254) 164 191 - -
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Puc. 1 — MoaenupoBanue noxapa B Bersu 108
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Puc. 2 — 3ona 3arazupoBaHus IOCTE YCUIICHUS TPOBETPUBAHUS

Takum 00pa3oM, HCHONB3Yys KOMIBIOTEPHYIO MOJEIb CXEMbl BEHTWIISALIMU IIAXTHI
uM. M.M1. KanuHuHa MOKHO pemarh 3ajady 10 YCWIEHHIO IPOBETPUBAHUS HAKIOHHBIX
BBIPAOOTOK C HHUCXOJSIIMM IPOBETPUBAHHEM INpH MoXapax. UTO MO3BOJSET BBIOJIHSATH
TpeOOBaHUS HOPMATUBHBIX JOKYMEHTOB MO OOECIEYEHUIO YCTOMYMBOCTH M YMEHBIIHUTH
YHCIO0 BBIPAOOTOK MOMAJAIONIUMX B 30HY 3ara3upoBaHUs NPU JAHHBIX aBapHsX, a 3HAYMT,
BO3MOJKHO, ¥ KOJIMYECTBO JIIOJEH NOMABUINX B 30HY PACIPOCTPAHEHUS [T0KAPHBIX I'a30B.
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