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OBIIIASA XAPAKTEPUCTHUKA PABOTbI

AKTYaJIBHOCTDb TEMbI

[Ipn skcmyaTanuu MaruCTpalIbHBIX HE(DTEIPOBOJOB HEM30EKHO IO pas3-
HBIM IIPUYMHAM CJIY4arOTCsl aBApUHHBIC YTEUYKH, B PE3YJIbTATE YEr0 NPOUCXOUT
3arps3HEHUE OKpYsKarolen cpeabl HeThio. Hanbonee cepbe3Hbii yiiepo mpu-
pPOJI€ HAHOCUTCA B TE€X CIy4asiX, KOTJAa MPOUCXOJUT THIBOTUHHBIA pPa3pblB Ma-
rucTpaiabHOro Hedremponoma (MH) BOMM3H Ba)XHOrO OXpaHHOTO oOBeKTa (pe-
KH, 03€pa), B OCOOCHHOCTH, €CIIH pa3IuBIIascsa He(Th IOIIagacT B BOJOCM, BE/b
MOCJEACTBUS OT TaKOTO 3arps3HEHUS BOJOEMa MOTYT cKa3biBaThes 10 20 u 0o-
JIee JIET.

OueHka 0o0beMa BBITEKIIEH HE(PTH BCJICACTBHE BO3MOXKHOIO MOBPEKIC-
Hust MH, a Takxke opeona e€ pacnpoCTpaHEHHS HEOOXOAMMBI IIpU pa3padOTKe
ACKJIapalyy IIPOMBIIUICHHOW 0€30IMaCHOCTH, INIAHOB JIMKBUAALIMM aBapHUi, IIpU
CTPaxOBaHUHU PUCKA OTBETCTBEHHOCTH 3a NIPUYMHEHUE Bpeia MPH IKCILTyaTalluy
MarucTpajJbHBIX HE(PTEIPOBOJOB, a TAKXKE IIPU PACCICIOBAHUU IIPUYHUH IIPO-
M30IICAIINX aBAPUU.

HecMoTpsi Ha TIpUMEHEHHE Pa3IUYHOM JUArHOCTUYECKOM ammapaTryphl U
CBOEBPEMEHHOE IMPOBEACHUE PEMOHTHO-TIPOPHUIAKTUYECCKUX padOT, TapAHTUPO-
BaTh O€3aBapUMHHYIO AKCILIyaTaldI0 MaruCTPaIbHBIX HE(TECHOPOBOJOB IPAKTH-
4EeCKHM HEBO3MOKHO. Tak, coriacHo AaHHbIM PocTexHan3opa, B Tabauie 1 mpen-
CTaBjicHa MH(pOpMaIUs 0 KOJIWYECTBY aBapUil HA MarucTpaiabHBIX HEDTEHpPO-
Bogax ¢ 2004 mo 2012 roaswl. Ilpu 3TOM yCTaHOBIIEHO, YTO OOJBIIE IIOJIOBUHBI
(75 %) Bcex yTedek Ha MaruCTpalbHBIX TPYOOIIPOBOJAX IMPOUCXOINUT MO IPH-
YUHE BHCIIHUX BO3ACUCTBHUI (QaHTPONOISHHBLINM (PaKTOpP) U B MEPBYIO OUYCPEIb
M3-3a HECAHKIIMOHHPOBAHHBIX BPE30K B MarucTpajibHble HE(PTEITPOBObI
(69,1%).

Tabmuna 1 — KonmyecTBo aBapuii Ha MaruCTpaJIbHBIX HE(DTEIPOBOIAX

3a 2004 — 2012 roamwl

I'on 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

Komuuecteo | 19 13 18 13 5 9 1 2 5

aBapum




M3BECTHO, UTO B HACTOAIIEE BPEMSA 3HAYUTEIbHASA YaCTh AECHMCTBYIOIIEH
CHCTEMbl MAruCTpalbHBIX HE(PTEIPOBOJOB YK€ BbIpaboTajla CBOM HOPMATHB-
HBIM pecypc. Hampumep, TakuM MaructpajlbHbIM HE(TEIPOBOAAM, KaK Y CTh-
banpik — OMck, Ycre-baneik — Kypran — Yda — AnpMeTheBcK yxke Oonee 40
netr. Eciu ydecTh TOT (pakT, 4TO aBapUUWHBIC YTCYKH HEPEIKO CIYy4aroTCs M
BCJICACTBUE BHEIIHEH MW BHYTPEHHEM KOPPO3UM MeTallia TpyO, a CPOK CIIyXK-
Obl HApPY’>KHOI'O M3O0JSLHMOHHOIO MHOKPBITUS cocTaBiseT 15-20 ner B nydiieMm
ciydae, TO B OJIMKAMIIIKE roJibl HE UCKIIIOYEHO YBEJIMUYCHUE KOJUYECTBA aBapui
Ha JIMHCWMHOM YaCTW MarucTpajJibHBIX HEPTEIPOBOAOB, AKCIUIYaTUPYEMBIX YK€
MHOTO JIET.

Heunz0e:xxHbIe IIpM aBapusaxX MaTepHalIbHbIC 3aTpaThl HA PEKYJIbTHUBALIUIO
3arpsSA3HCHHON TEPPUTOPHUH, PEMOHT TpPYOBI, a TakKe H3JICPKKH OT IIPOCTOS
He(TEeOpOBOJa CYIICCTBEHHO CHHXKAIOT A(PPEKTUBHOCTh TPYOOIPOBOJHOTO
TpaHcnopTta HeTu. BAo0aBok 3KCIyaTUpYIOIIKE TPyOOIPOBOJHBIC OpraHH3a-
I TTOABEPTalOTCs MTPa(hHLIM CAHKIIUSAM CO CTOPOHBI TOCYIAPCTBECHHBIX Opra-
HOB 3a CJIYYMBIIEECS 3arpsA3HCHUE OKpYKarolleu cpelibl U MOTEPU LIEHHOIO yT-
JIGBOJOPOJIHOIO CHIpbs. B mociaenHee BpeMsl NPOUCXOJIUT Y)KECTOUECHHUE TPeOO-
BaHUM (3aKOHOJATEIBHO 3aKPEIICHHBIX COOTBETCTBYIOIIUMU (eaepaabHbBIMA
HOpMaMH, MpaBUJIaMUd M HHBIMHA JOKYMEHTaMH) B OOJIACTH IIPOMBIIIICHHOM
0€30MacCHOCTH OITACHBIX IIPOM3BOJACTBEHHBLIX 00HeKTOB (OIIO), K KOTOPHIM OT-
HOCSIT U MarucTpalbHble HepTenpoBOabl. Tak, A1 00eCIedYeHUs] TPOMBIIILICH-
HOM O€30IIaCHOCTH M MOBBILICHUS €€ YpOBHS TPYyOONPOBOJHBLIC OpraHHU3allMU,
COIJIaCHO JICHCTBYIOIIMM PEryJUPYIOIMMM HOPMATHUBHBIM aKTaM M OPOYHUM JI0-
KyMEHTaM, 00si3aHbl HE TOJIBKO OPraHH30BbIBATH MEPOIPHUATHS 110 NPEAYIIPEK-
ACHUIO aBapMii, HO M B CJIy4a¢ BO3HUKHOBECHMS IIOCICIHUX JOJDKHBI CBOEBpE-
MEHHO JIOKaJIM30BaTh U JIMKBUJIUPOBATh UX BO3MOXKHBIE ITocaeAcTBU. [Ipu aTom
OlICHKA IIOCJIEACTBUI IIPENOIaracMblX aBapUMHBIX PA3IMBOB HE(PTH HEOOXO-
AMMa Opy 00s13aTEIbHOM pa3padOTKE JCKJIapaluyd TPOMBIIIICHHON 0€30MacHO-

ctu OIIO maructpanbHbIX HEPTEMPOBOJOB, pa3pabOTKE MPOCKTHOM JTIOKYMEH-



TalliM ¥ IUIAHOB MO JMKBUJAALMH PA3JIMBOB HE(PTH M HE(PTEHPOAYKTOB, TAKKE
OLICHKA MPOBOAUTCA C LEJIbI0 0OOCHOBAHHUS YCJIOBUH 0053aTEILHOIO CTpaxoBa-
HHAS OTBETCTBEHHOCTH BJAJICIblla MAaruCTPAJIbHBIX TPYyOONPOBOJOB B Ciydac
aBapuHu.

[IoaToMy 0COOYI0 aKTyallbHOCTh HNPHOOPETAIOT HPOOJEMBI HPOTrHO3HUPO-
BaHU IOCJIEICTBUM OT BO3MOXKHBIX Pa3pbIBOB HA JIMHEMHOU YaCTU MarucTpajib-
HBIX HE(PTEIIPOBOAOB BOIM3H BaKHBIX OXPAaHHBIX O0OBEKTOB. IIporHo3mpoBanue
MO3BOJISIET OLICHUTh MAacCIITAObl 3arpsi3HEHUS MECTHOCTHM 3a 3aJlaHHBIA IIpOME-
KYTOK BPEMEHHU, NPEANPUHATH ONPEACIICHHbIE ICHUCTBUA 10 OTPAHUYECHUIO PAC-
IIPOCTPAHECHUS HEe(TSIHOIO IISITHA 7| CIUIAHUPOBATD aBapUKHO-
BOCCTAaHOBUTEJBHBIE MEPOIPHUATHS, KOTOPHIC MOAPOOHO H3I0KEHBI B COOTBET-
CTBYIOIIMX BEJOMCTBCHHBIX HOpMAaTHBHBIX HOKyMeHTax OAQO «AK «Tpanc-
He(Th». {7 OLICHKM aBapUMMHBIX Pa3jMBOB HE(MPTH IO JHEBHOH ITOBEPXHOCTH
IpU OTCYTCTBHM CHEXHOTO MOKPOBA pa3padOTaHbl PA3IMUYHBIE MATEMATHYECKUE
MOJEJIM, OJIHAKO OHHM HE YYMTHIBAIOT BIIMSIHUS CHEKHOTO MOKPOBA HA MPOIECC
nBrbkeHUs He(pTH. Kak M3BECTHO, 3HAYMTEIbHASA YaCTh MarucCTpajlbHbIX HEe(Te-
IIPOBOJOB IIPOJIOKEHA B CEBEPHBIX PETMOHAX CTPAHBI, T'JIE CHEXKHBIM ITOKPOB
IPUCYTCTBYET MOJroja U 0ojiee, a aBapuu MPOUCXOIAT B JHOOOE BpeMs Ioja,
MOATOMY SKCINTyaTUPYIOIIUE TPyOONpPOBOAHBIE OpPraHu3aluyi JOJKHBI UMETh
BO3MOXXHOCTb OCYIIECTBIIATh YUCJICHHBINM MPOTHO3 aBAPUHUHOTO PACIPOCTPAHE-
HUS HE(PTHU M B CIy4ae CKBO3HOIO MOBpPEkKACHUS cTeHKM MH 3umoi, korma Ha-
JIAYHUE CHEXHOTO MOKPOBA U TEMIIEPATYPHOE BO3JAECHUCTBUE OKPYKAIOIIEH CPEIbI
CYIIIECTBEHHO BJIUAKOT HA JAUHAMMUKY PACIPOCTPAHCHUSA KUIAKOCTH IO JHEBHOM
noBepXHOCTU. MccieqoBaHusa aBapUWHBIX PA3JIMBOB HE(DPTH B 3MMHEE BpPEMS
IIPOBOIMIINCE JUISI CTAaTUUCCKHUX YCIOBUM (Korna He(PTIHOE MATHO yKe cPhopMu-
POBAJIOCH) C IIENBIO OMPEACICHHUSI 00beMa Pa3INTON HE(THU 3UMOI IO pe3yIbTa-
TamM OOCJed0BaHUS 3arpsi3HEHHOW TEepPUTOPHUM. I OLEHKH BO3MOKHOM ILIO-
maad HeTSHOTO 3arpsA3HCHHUS B 3UMHEE BpeMS B peallbHBIX (IMHAMHUYECKHUX)

YCIOBHUSAX HEOOXOAMMO HCIIOJb30BAHUE MOJECICH, YYWUTBHIBAIOIIMX BIIMSHUC



CHEKHOTO ITOKpPOBA Ha MPOLIECC aBapUMHUHOIO pacrnpocTtpaHeHuss HepTu. Kak usz-
BeCTHO, HedTu 3amagHou CHOMpH, TPAHCIOPTHUPYEMBIE II0 MarucTpajbHbIM
HEe(PTENPOBOAAM, SBJISIIOTCS MajonapaUMHUCTBIMH, MaJTOCMOJIMCTBIMHU, MaJlo-
CEpHUCTBIMU U OTHOCSTCS K KJIACCY HBIOTOHOBCKMX. Ha OCHOBaHHWM BBILIEHU3JIO-
’KEHHOI'0 ObllIa MOCTAaBJICHA CICAYIOIIas

Ileab padoThI

J1JI1 BO3MOXKHOCTH KOJIMYECTBEHHOM OIIEHKH OpPE€0Jia aBapUHMHOI0 pacre-
KaHugd HePTH n3-3a pa3zpbiBa MH 3uUMOM NpPOBECTH ONBITHBIE U TCOPETHYECKHUE
MCCIICIOBAHUS, KACAIOIIHUECS MPOIIEcca PACIIPOCTPAHECHUS HEPTH MO IMTOBEPXHO-
CTH 3€MJIM TP HATWUYUHU CHEKHOT'O TTIOKPOBA.

OCHOBHBIE 321a4YM UCCJICIOBAHU A

1. OcCyIecTBUTh MAaTEMAaTUIECKOE MOJICIMPOBAHUE IIPOIECCa aBAPHUMHO-
ro JBHKECHHS HBIOTOHOBCKOW HE(PTH B CHEKHOM IOKPOBE MO €CTECTBEHHOM I10-
BEPXHOCTH 3€MJIM C Y4YE€TOM (PU3UKO-MEXAHUYECKUX CBOWCTB HE(MTH, CHETA,
pelibeda MECTHOCTH U TEINIOOOMEHA HE(PTHU C OKPYKAIOIIECH CPEIOM.

2. Jl7s1 BOBMOKHOCTH BBIIIOJIHEHHUS MPOTHO3HBIX PACUYETOB 10 aBapUIHO-
MY PACIpPOCTPAHCHUIO PA3IMTOM HE(PTHU BCIeACTBUE pa3pbiBa MH 3uMon pa3pa-
00TaTh YHCICHHBIE MOACIH JJI1 HauOOJIeEe PACIIPOCTPAHCHHBIX CIYYAaEB IBUKE-
HUS HE(PTH IO NOBEPXHOCTH 3EMIIH.

3. IloaTBepauTh aJ€KBAaTHOCTHh IOJYYEHHOM MaTEMaTHYE€CKOM MOACIIHU
aBApUMHOI0 PacopoOCTPaHCHUS HE(PTH B CHEKHOM IIOKPOBE, JJIS YETrO BBIMNOJI-
HUATH CEPUIO DKCIIEPUMEHTOB O (PUIBTPALIMH MOACIBHOM KUJIKOCTH B CHE)KHOM
IIOKPOBE U NPOBECTHU CPABHUTEIIbHBIN AHAJIN3.

4, Ha ocHOBE pe3yJIbTaTOB NPOBEJCHHBIX HCCICAOBAHUN pa3padOTaTh
MHKCHEPHYIO METOJMUKY, IIO3BOJIIOIIYI0 OCYIIECTBIATh ITPOTHO3UPOBAHUE
TUIOIAAY 3arpsi3HEHUS] TEPPUTOPUM 34 ONPEACIIEHHBIM MPOMEKYTOK BPEMEHH,
U1 BO3MOXKHOCTU MPEAIPUHUMATHL KOHKPETHBIE JEHUCTBUA IO OTPAHUYECHUIO

pacIpoOCTpaHCHUs HE(PTIHOro IsATHA M Oojee APPEKTUBHOIO ILNIAHUPOBAHUS



aBapUKMHO-BOCCTAHOBUTEIBHBIX MEPOIIPHUITHU C LIEIbI0 MUHUMHU3ALUHA 3KOJIOTH -
4YECKOro M JIpYTrux BUJIOB yiepOa B ciy4dae pa3psiBa MH B 3uMHee Bpems.

O0beKT U npeaMeT UCCIeI0BAHUA

OOBEKTOM HCCICI0BAHUSA PAOOTHI SIBJISIOTCS MOCJICACTBUS aBapuil HA JIU-
HEMHOM 4YaCTH MAaruCTPAIIbHBIX HE(PTEMPOBOJOB, MPEIAMETOM HCCIICIOBAHUS —
OLICHKA IOCJEACTBUHA OT BO3MOKHBLIX Pa3pbIBOB HA JMHEWHOW YaCTH MAarucT-
paJIbHBIX HE()TEIPOBOAOB 3UMOM.

HayuyHast HOBH3HA

1. IlonydyeHa maremaTtudeckas MOJAECIb IPOIECCa aBAPUMHOIO PacHpo-
CTPAaHEHHUS HBIOTOHOBCKOM HE(MPTHU IO €CTECTBEHHOM MOBEPXHOCTH 3€MJIM, MO-
KPBITOM CHErOM, YYHUTHIBAIOIIAS MIOTHOCTh U KOA(PPUIIUECHTH KHHEMATHYECKOM
BSI3KOCTH, TEIUIOIPOBOJHOCTH HEPTH, €€ yACIbHYIO TEINIOEMKOCTh, IPOHUIIAC-
MOCTh U MOPHUCTOCTh CHEKHOI'O MOKPOBA, TEIJIOOOMEH MEXKAY PACTEKAIOLICHCS
He(PTHIO M OKpYyXKaromei cpeaoii (Mep3ibIM IPYHTOM, CHEXKHBIM IOKPOBOM), a
TaK>Xe peiabe(d MECTHOCTH.

2. C 1elblo NpPaKTUYECKOTO0 IMPUMEHEHUS MAaTeMaTUYECKOM MOJCIH Tell-
JIOMaccomnepeHoca pa3padOTaHbl YMCICHHBIE MOJCIHW IS CICAYIOIIUX BCTPE-
YAIOIIMXCA B IPAKTHKE AKCINIyaTallMd MaruCTPaJIbHBIX HE(PTEIPOBOJOB BHUJIOB
IBUKCHUS HEPTH:

- OJTHOMEPHOTO ABMKEHUS HEDTH Mo pyciy oBpara (0aiaku, OBIBIIIETO PY-
9bs U T.I1.) IPOU3BOJIFHOTO IIOIIEPESYHOr0 PO,

- IICHTPAJIbHO-CUMMETPUYHOTO PacOpOCTpaHECHUsS] HE(TH, KOrjia IMOBEpX-
HOCTb 3€MJIM BOKPYT pa3pbiBa MH 0113Ka K TOpU30HTAIBHOM;

- IBMKCHUS HE(PTH MO €CTECTBEHHOM IMTOBEPXHOCTH 3€MJIM IPOU3BOJIBHOTO
npo¢uiIs, Korjaa JAeTalbHO U3BECTEH NPO(HIb 3¢6MHON TOBEPXHOCTH HA aBapuUii-
HOM y4aCTKE TPacCCHlI;

- JUII OCECUMMETPUYHOI'O PACIHPOCTPAHCHUS HEPTH IO KIIJIOCKOHW» Ha-
KJIOHHOW €CTECTBEHHOW MOBEPXHOCTH, KOTAa MOBEPXHOCTh ABAPUHUHOTO yUYaCTKA

OJIM3Ka K MJIIOCKOHW M UMEET U3BECTHBIN YKIIOH.



3. Jl1d BO3MOKHOCTH HNPOBEACHHUS YHUCJICHHBIX AKCIIEPHMMEHTOB MO JBU-
’KCHUI0 HbIOTOHOBCKOM HE(PTH B CHEKHOM ITOKPOBE BIIEPBBIC OBLIM MPOBECHBI
ONBITHI M0 HEPTEIIPOHUIIAEMOCTH CHETa. BBIIIO YCTaHOBJIEHO, YTO MPH IIPOBEAL-
HUHU IPOTHO3HBIX pacdyeToB KOA(P(ULMEHT HEPTECIPOHUIIAEMOCTH CHEra MOXKHO
NPUHAMATh PABHBIM KO3((PUIIUEHTY €ro BOJONMPOHUIIAEMOCTH, MNP ATOM IIO-
IPEMIHOCTH HE OyAeT mpeBbImaTh 2%.

IIpakTHyeckass HEHHOCTH PadoThI

Ha ocHOBe pe3yiabTaTOB NPOBEACHHBIX HCCICAOBAHMN pa3pabOTaHa WH-
KCHEpHasi METOAWKA, OJlarogapst KOTOPOW MOYHO OCYIIECTBIIATh KaK MpeaBapH-
TeabHbIC (HAa CTaIMH MPOCKTUPOBAHUS, IIPH Pa3pabOTKe ACKIapamuy IPOMBIIII-
JICHHOMW O€30ITaCHOCTH, Pa3padOTKE INIAHOB 110 JIMKBUJIAIIMN aBAPHUMHBIX pa3iiv-
BOB HEPTH W HEPTECHOPOAYKTOB, JJS MOJATBEPKICHUSA YCIOBHH 005S3aTCIBHOTO
CTPAaXxOBaHMUS TPAXKIAHCKOM OTBETCTBEHHOCTH JKCILUTyaTHPYIOIIEH TpyOompo-
BOJHOW OpraHMU3allvM, IS ONPEACICHUN KPUTEPHUEB KOJUMYECTBCHHOM OICHKHU
BO3MOXKHOI'O yIIlep0a BCICACTBUE pa3inBa He(PTH), TaK U YUCICHHBIC IIPOTHO3EI
BO3MOKHOI'O aBapUMHWHOIO PacHpOCTPaHCHMS HBIOTOHOBCKOM HE(MTH HpHU CIIy-
YUBIIMXCS Pa3pblBaX MarucTpajbHBIX HEPTEIPOBOI0B 3uMoi. KpomMe TOro, 3To
MO3BOJIAET OLICHUTH IUIOIAAb 3arPSI3HEHHOW TEPPUTOPUNA K MOMEHTY HPHUOBITUSA
aBapHUMHO-BOCCTAHOBUTEILHON OpUrajbl Ha aBapUHWHBIA Y4aCTOK TPacCChl, OMpe-
JOEJINTh BpeMsl, B TECUCHHE KOTOPOrO BHEIIHUKM KOHTYpP HE(MTSIHOIrO ISTHA IPH-
OJIM3UTCS K T'PaHMUIIE ONPEACICHHOIO OXPAaHHOIO OOBEKTa, HA OCHOBAHHUM 4YEro
IIPOU3BECTH pacyeT HEOOXOAUMBIX CHJI M CPEJICTB U 00JIe€ KaUeCTBCHHO CILIa-
HUPOBATh MEPOIIPUATHS MO JIOKAIW3ALMA W JIMKBHUAAIMHA PA3JIMBOB MPOJAYKTA C
[EJILIO CHUKEHHUS yIiepOa OKpYKaroIen MPUpPOJHON Cpeae 1 MUHUMM3AIMH 3a-
TpaT Ha MPOBEJCHUE aBapUHNHO-BOCCTAHOBUTEIILHBIX PA0OT.

Pe3ynbTaThl AUCCEPTALMOHHOM pa0OThI HUCIOJB3YIOTCS B IMPAKTHYECKOM
nesterbHOCTH OO0 «HHMIM HOBBIE TEXHOJIOTHH», YTO ITOATBEPKIACTCS COOT-

BCTCTBYIOIIIUM dKTOM O BHCIAPCHHH.



OCHOBHBIC 3aIIIUIIIAEMBIE MTOJO0KECHUS

1. MaremaTtndeckass MOJieb IpoIecca pacupoCTPaHECHUS HBIOTOHOBCKOM
He()TH IO €CTECTBEHHON MOBEPXHOCTH B ciaydae pa3pbiBa MH 3umoi, a takke
e€ yacTHBIC CIIydaW isi HanOojiee TUNHUYHBIX (BCTPEYAIOIIUXCS B IPAKTHUKE
IKCIUTyaTallil MaruCTPajJbHBIX HE(DTEIPOBOJOB) BHAOB aBapUUHOTO JIBHUKCHUS
HEe(TH IO TOBEPXHOCTHU 3€MJIH, IIOKPHITOM CHETOM.

2. Pe3ynbTaThl 3KCIIEPUMEHTOB 10 HMCCJICI0BAaHUIO HE(PTEIIPOHUILIAEMOCTH
CHEKHOTO ITOKPOBA C LEIBI0 UX JaJbHEUIIETO HUCIIOJB30BAHUA ITPU YHUCICHHOM
MOJICJIMPOBAHUM PACIPOCTPAHCHUS HEPTH IO €CTECTBEHHOW ITOBEPXHOCTH B
ciiydyae paspsiBa MH B 3uMHee Bpems.

CooTBeTCcTBME TUCCEPTANUMH MACTOPTY HAYYHOM CNENMAIBHOCTH

Tema guccepramum COOTBETCTBYET macnoprty cnenuanbHocTh 05.26.03 —
[loxapHast 1 mpoMEBIIITICHHAs 0e301acHOCTh (HedTera3oBas oTpacib) (TeXHHUUC-
CKHE HayKH), a IMEHHO IYHKTY 9 «Mccredosanue npoueccos npomexanus asa-
puil, YCIOBUH MX KAaCKaJHOIO M KaTacTpO(HUECKOrO Pa3BUTHUS, pa3pabomka
Memo008 OUYEHKU PA3IUYHBIX 8030€UCMBUL, NPOABIAIOUUXCS 8 NPpouecce pa3eu-
must asapuil Ha Hepmecazo8blx 0OBLEKMAax».

Anpodanus padoTbl

OCHOBHBIE TIOJIOKECHHUS JUCCEPTAIIMOHHON Pa0OThl JOKIAIbIBAINCh U 00-
CY>KJIQJIMCh Ha CACAYIOIMIMX KOHMEPEHIMUIX U CEMHUHApax:

- BCEPOCCHUMCKOM HAyYHO-IMPAKTUYECKOW KOH(PEPEHIMM «AKTyaJIbHBIC
npoOsieMbl TpyOonpoBoaHOro tpaHcrnopra 3amagHoi Cubupu 2012», TromeHb,
Trom[ HI'Y, 2012 1;

- BCEPOCCHUMCKON HAYYHO-IIPAKTUYECKOW KOH(PEPEHINU CTYJCHTOB, aClH-
PAHTOB M MOJOJBIX yU€HBIX «IIpoOjieMbl (PyHKIIMOHUPOBAHHS CHCTEM TpPaHC-
nopta», Tromens, TroMmI HI'Y, 2012 1

- BCEPOCCUMCKOM 3a0YHOM HAYYHO-IPAKTHYECKON KOH(PEPEHIINN «Y CTOM-

YHBOE Pa3BUTHUE. BOIIPOCHI YKOHOMMKH, IIpaBa, 3KOJOTHH, COLMOJIOrHH, 00pa3o-
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BaHUs, ynpaBiaeHus mnpoektamu», CaHkt-IletepOypr, Cankt-IlerepOyprckuii
MHCTUTYT IIPOCKTHOIO MeHeaKMeHTa, 2013 T;

- ceMuHape kadeapsl «MaluHel 1 000pya0BaHUE HE(PTSIHOM M ra30BOU
npombliieHHocTu», TroMI HI'Y, 2013 1.

Iyoaukanuu

IIo TemMe auccepTalimoOHHON pabdOThl ONMYyOJIMKOBAHO / MEYaTHBIX padoT, B
TOM YHCJIE YETHIPE CTAThU B U3JaHUAX, peKOMeHO0BaHHbIX BAK Poccum.

O0beM M CTPYKTYpPa padoThl

JluccepraumoHHass paboTa COCTOMT M3 BBEJCHHUS, IISITH IJIaB, OCHOBHBIX
BBIBOJIOB M PEKOMEHAALIMM, CIIMCKA JUTepaTyphl, BKiItodaromero 110 nammeHo-
BaHuH, U 14 npunoxenuii. Pabora uznoxeHa Ha 129 crpaHuniax MallMHOIIMCHO-
ro TeKCTa, BKJIrO4Yas 4 pucyHKa U 2 TaOJIUIIBI.

COAEP/KAHUE PABOTbI

Bo BBeleHMH 000CHOBaHA aKTyaJlbHOCTh W yKa3aHa IeJIb padOThI, U3J10-
’K€HbI OCHOBHBIC 3a]1a4d HCCJICAOBAaHUS, HaydYHass HOBHU3HA, MPAaKTUYECKas IICH-
HOCTh, OCHOBHEIC 3aI[UIIAEMbIC IT0JI0KEHHUS U anpoOarnys paOOTHI.

B mepBoM riaBe IIPOU3BOAUTCI aAHAINU3 CYIIECTBYIOIIUX METOJOB IIO
IIPOTHO3UPOBAHMIO BO3MOKHOM ILIOMIAAW HE(PTSHOI'O 3arps3HEHUS BCIICICTBHUE
Pa3pbIBOB MarucTpajbHBIX HEPTEIPOBOJOB. Tak, HMpeanokeHHbIE B padOTax
baxtn3una P.H., bopomaBkuna ILII., I'ymepoBa A.I'., /IxxapmxumanoBa A.C.,
Knma b.U., Koznurtnaa A.M., Ko3zmutuna I1.A., Kozmoa M.A., KyrykoBa C.E.,
Jlapuonosa B.I., IlonoBa A.N., Yenomourko C.U., IllymaitnoBa A.C., Makkes
J1., Moxtanu M., Palicoeka K. 1 MHOTMX JIpyTHX MCCIEIOBATEICH aHAIUTHYC-
CKHE€ W SMIIMPUYECKUE 3aBHUCHUMOCTH MO3BOJISIOT JIMIIb BEChbMa MPHUOIMKCHHO
OLICHUBATh MAacCIITAObl 3arpsi3HEHMS, TaK KaK HE YYUTHIBAKOT WUJIM OCOOCHHOCTHU
penbeda, WiIM BI3KOCTh HE(TH, JTUOO B3aMMOACHCTBUE ABHUKYILETOCS IMOTOKA C
OKpYy Karomie cpenoit (TEIIooOMeH MEXKIYy HEH M BBITCKIICH JXKUIAKOCTBIO, IIO-
TepU OT UCHAPCHUS U MH(UIbTPALNHY, HAIMUUE CHEKHOIO MOKPOBA 3UMOMH, IIIe-

POXOBATOCTh JHEBHOM ITOBEPXHOCTH M T. II.). JIeHCTBYIOIIKE HOPMATHBHBIC J0-
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kymeHTHI (PJ1-13.020.40-KTH-003-10, P/1-153-39.4-114-01 u apyrue) He mo-
3BOJISIFOT OCYIIECTBIISITh HPOTrHO3 aBAPUMHOI0 paCOpOCTpaHECHUS HE(PTH, a JIMIIb
PErJIAMEHTUPYIOT TOPAJAOK OpraHMU3alluy, IUIAHUPOBAHUS M IPOBEICHUSA aBa-
PUUHO-BOCCTAHOBUTEIILHBIX MEPONPUITHN IO JUKBHUIAIUU IIOCIECIACTBUH aBa-
pUI Ha MarucTpalbHbIX HEPTECOPOBOIaX.

IIpoBenennbiec AutunbeBeiM B.H., borauessim H.II., TepentseBsim B.JI.

n Yenomoutko C.M. nccnenoBaHus JI8l «3UMHUX» YCIIOBUM aBapUUMHBIX YTEUYECK

HedTH (Korma MPUCYTCTBYET CHEIKHEBIM ITOKPOB) MPEAITOIaraioT OIEHKY KOJIHUUe-
CTBA PA3JIUTOM HEPTH HA OCHOBE PE3YJbTATOB OOCIEIOBAHUS XAPAKTECPHBIX
Y4aCTKOB 3arpsI3HEHHOW MECTHOCTH. [103TOMY TakKe HE MO3BOJISIOT OCYIIECTB-
JISTh IIPOTHO3HBIC PACUCThI IO BO3MOXKHOMY PacOpOCTPaHCHUIO HEPTH 3UMOii B
pealbHBIX (IMHAMHUYECKUX) YCIOBHSAX C YYETOM TEIJIOOOMEHAa HE(DTH C OKpY-
YKAIOIIECH CPEIOM.

Takum 00pa3oM, Ha OCHOBAHHUM IPOBEJACHHOIO aHaJINW3a Pa3IUYHBIX CY-
IECTBYIONINX METOAOB OIICHKH BO3MOJXKHOU MIOMIAAN HE(PTIHOTO 3arpsi3HCHUS
BCJICJICTBUE PAa3pbIBOB MAaruCTPAIbHBIX HE(PTEIPOBOJAOB OBLUIM C(HOPMYIHNPOBA-
HBbI 11€JIb 1 OCHOBHBIE 3a1a41 UCCJIICIOBAHUM.

BTropasi riaBa mocBsIeHA SKCICPUMEHTAILHOMY HM3YUYCHHMIO IMPOHUIIAC-
MOCTH CHera AJji1 HbIOTOHOBCKHX HE(TEH.

Kak nmoka3bpiBaeT NpakTHKa, B 3MMHEE BPEMS PACIIPOCTPAHEHUE HEDTHU T10
THEBHOM MOBEPXHOCTH Ha OOJBIICH €€ YacTU IPOMCXOAUT KakK (hHiIbTpamus B
OPUCTON (CHEXHOM) cpeae. M3BECTHO, UTO JjII MaTEeMaTHYSCKOTO MOJCIHPO-
BaHMs (pUIbTpally (PIrOuIa B MOPHUCTOM Cpelie HEOOXOAMMO 3HAHME, IPEXKIC
BCErO, OCHOBHBIX (PU3MYECCKMX MNAapaMETPOB JAHHOW Cpelbl: KOA()(PUIIMECHTOB
MOPHUCTOCTH M MNPOHUIIAEMOCTHU. Pa3iauuHbIe acmeKThl Ipolecca (GHIbTpaAllUU
BOJIbI B CHEXKHOM IIOKPOBE M3YYaJlNCh B PA3HBIX CTpPaHAX MHUpaA Ha MPOTSKCHUU
0oJsiee MATUICCATH JET U JOCTATOYHO OOCTOSTEIHbHO OMKCAHBI B COOTBETCTBYIO-
X NOyOJMKALMSAX, B TO € BpEMs pE3yJIbTaTOB MCCIEAOBAaHMN IIpoliecca

¢ribTpauu He(TEW B CHEry HE OOHapy:keHO. M3BECTHO, YTO Ka4E€CTBEHHO
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(uIbTpalivsg B MOPUCTHIX CPelaX MPOUCXOAUT aHAJIOTUYHO JJI JHOOBIX HBIOTO-
HOBCKHUX kuAKocTerd. HO CHEXHBINM MOKPOB 00J1a71a€T CYIIECTBEHHBIM OTJIUYHUEM
OT APYrUX HOPHUCTBIX Cpeld U, MPEXKAE BCEro, pazHooOpazueM (hopM U pa3MEpOB
clararomux €ro (ppakiui, 4TO CYIIECTBEHHO BIIMACT HA XapaKTEPHbIC I1apa-
METPHI IMTOPOBBIX KaHAIOB. [loaTOMY 1114 BO3MOXHOCTU NPUMEHEHUA PE3YJIbTaA-
TOB MCCJECAOBAaHUM 110 (PHMIBTPALMM BOJBI B CHET'Y JIJISI MAaTEMAaTHYECKOTO MO/IE-
JTAPOBAHUS IIPOILIECCa PACOPOCTPAHCHUS HE(MPTH B CHEKHOM MOKPOBE BO3HHKIIA
HEOOXOAUMOCTh IIPOBECTH AKCIEPHMEHTAJILHBIC MCCICAOBAHUS, IT03BOJISIOIINE
OLICHUTH ITPOHUIIAEMOCTh HE(PTH U BOJBI B OJJMHAKOBBIX 00pa3lax CHera.

Bce onbITel MO onpeaciacHu0 KO3(POUIMEHTOB MPOHUIIAEMOCTH MPOBO-
IUIIACH B H30TEPMHUUCCKUX YCIOBHUAX, IIPH OAUHAKOBOM (OIM3KOI1) TeMIeparype
KUJAKOCTH M oOpaslia cHera. B XoJ/i€ 3KCIIEpUMEHTOB HCIIOJIb30BaJICS TOPU30H-
TaJIbHO PACIIOJIOKEHHBIN IIPSIMOYTOJbHBIN JIOTOK, mupuHON 0,15 M, m0O3BOJISIO-
A OCYIIECTBIISATh OC3HAIIOPHYI0 OJHOMEPHYIO (PHIBTPAIUIO KUJIKOCTH B Ka-
KoM oOpasne cHera. B kadecTBe MOJIEIBbHON KUJIKOCTH MCHOIb30BATIOCH 3UM-
HEE TU3EIILHOE TOILIUBO.

JIns HaxoxaeHus kKod3GhPUIMEeHTa IPOHUIITAEMOCTH K, B KauecTBE pacuer-

HOM HCIIOJIb30BaJIach (popmyiia J{fonrou CIeayomero BUaa:

2Q vl

k =
" bg (h," - h,?)

, (1)

TIIe

K, — KO3 DUIMEHT TPOHUIIAEMOCTH, M}

Q — pacxod UCIBITYEMOM KUJIKOCTH M3/C;

V — KO3(pPUIIMEHT KNHEMATUUYECKON BII3KOCTH KUIKOCTH, MZ/C;
g — yckopeHHe cBO60IHOTrO najeHus (mpuHuMaercst 9,81 m/c);
| — mmmaa oOpasna, M;

0 — UpHUHA 00pa3na, M;

N, — BBICOTA (DMJIBTPALIMOHHOTO MOTOKA B Hadajae o0pasla, M;

N, — BBICOTA (PUIILTPALIMOHHOIO MOTOKA B KOHIIE 00pa3lia, M.
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[IpenBaputenbHas cepusl ONBITOB MO (PUILTPALMU BOALI M AU3EIHHOIO
TOIUIMBA W MOCJIEAyIONIas o0pabOTKa MOJYUYEHHBIX PE3yJIbTAaTOB MOKAa3aau, YTO
HE0OXO0IMMO IIPOBOJAUTH MapalJICIbHO 110 2 U3MEPEHHUS.

OCHOBHBIEC AKCIIEPUMEHTHI IIPOBOJAMIMCH IS / Pa3IMYHBIX OOpa3IoB
cHera ¢ wioTHOCTBI0 oT 181 kr/m® 10 372 kr/m°. Jlist Kaxaoro o0pasia npoBo-
AWJIOCH 110 D OMBITOB, KOTOPHIE OTIHMYAIMCH APYT OT JApyra pa3HbIMHU BS3KOCTS-
MU (TeMmIlepaTypaMH) AU3EJIbHOIO0 TOILIMBA, BBIIOJIHSIIOCH IO JIBA Iapajlicib-
HBIX M3MEpeHus. Pe3ylnbTaThl OCHOBHBIX OIIBITOB, OCPEIHEHHBIC O ABYM H3MeE-
PEHUSIM, B BHJIC OTHOIICHUS KOA(PUIHEHTa BOJOIPOHUIIAEMOCTH K KO (PUIIM-

CHTY HE(PTEIPOHMUIIAEMOCTH OJMHAKOBBIX OOpa3lloOB CHEra MNpeACTaBICHBI Ha

pUCyHKeE 1.
1,06
1.05 o
‘ * ¢ o
1,04 . -
1.03 o . .
o
1,0; = - I
= 1,01 .
Sy 1 L ®
nn .
‘2 099 ¥
[ . ®
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' @ - °
0.96 = ® <
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Pucynok 1 — CpaBHeHHE BO10-U HEPTEIIPOHMUIIAEMOCTH CHETa
Kg 1 Kyy — K03 pHUIMEeHTH TPOHUIIAEMOCTH OAWHAKOBBIX 00pa3I0B CHETa
I BOABI U JJ1 TU3EJIbHOIO TOIUIMBA COOTBETCTBEHHO,
OCPEIHEHHBIC 110 ABYM MapalieIbHbIM U3MEPEHUSIM
Kak BugHO u3 pucyHka 1, koapduumeHT NpoHUIIaeMOCTH CHETa JIJIsl MO-
NCILHOM JXUIKOCTU (HBIOTOHOBCKOM He(PTH) OJIM30K K ero Kod(p(PUIHEHTY MIpo-
HHUIAEMOCTH JISL BOABL. IS BO3BMOKHOCTH HCIIOJIb30BaHMS 3HaUCHUS KOA3(hu-
[ICHTAa BOJOIIPOHMIIAEMOCTH CHEra B Ka4e€CTBE 3HAUCHMS KOAPDUIMECHTA OpO-

HUIIAEMOCTH JJIsI HhIOTOHOBCKUX He(Tel Obla BBIYMCIICHA IOTPEIIHOCTh €. B
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UTOre OBLIO YCTaHOBJEHO, 4TOo & ==+4,6/%. Takum 00pa3oM, B MHKECHEPHBIX
pacderax, IPOBOAUMBIX C IEIbIO OICHKH Opeoja PacnpoCTpaHCHUS HE(TH B
ciaydae paspeiBa MH 3umMmon, ko3 @uuueHT HeTeOPOHULIAEMOCTH CHETa MOXK-
HO MPUHUMATh PABHBIM KO3(P(OUIIMEHTY €0 BOJONPOHUIIAEMOCTH.

TpeThst ri1aBa mocBsIIeHa MATEMAaTHYECKOMY MOJICTTUPOBAHUIO TTPOIIECCa
aBAPHUMHOTO pacCHpPOCTPAHECHUS] HBIOTOHOBCKOW HE(DTH B CHEKHOM IMOKPOBE.

IIpy aBapuiiHOM pa3aIUBE HEMPTH B CIIy4a€ CKBO3HOIO ITOBPEXKICHUS

cteakr MH 3umoit (korma 3eMiIsl IIOKPEITa CHEKHBIM ITOKPOBOM) 3arps3HCHHAs
TEPPUTOPUSA YCIOBHO MOKET OBITh pa3/AciicHa Ha JBa XapaKTECPHBIX yYacTKa.
[lepBEIil («BHYTPEHHHUII») Y4aCTOK — BOKPYT MECTa YTCUKH, I'JIC BCICIACTBHE
TEeII000MeHa OYpHO BBITEKAKOIICH «TEII0M» HE()TH IPOUCXOIUT Pa3pyIICHUE U
TassHUE CHEra, U He(pTh, UMESI OTKPBITYI0 MOBEPXHOCTh, HAXOJAUTCS HA JTaHHOM
ydacTKe BMecTe ¢ oOpa3oBagiieiics Bogoii. Bropoit («nepudepuiHbIN») 3arps3-
HEHHBIM YYaCTOK HaXOJMTCS 3a MpeaenaMu «BHyTpeHHero». Ha nanHoM ydact-
K€ BBITEKIIAs M OCTHIBIIAs HEe(Th ABUIXKETCS B IIpeAesiax CHEXKHOIo ITOKPOBA,
IIpY 3TOM TasiHUS CHETa HE MPOUCXOAUT. XapaKTEPHOM 0COOCHHOCTHIO A3TOI0 3a-
IPS3HEHHOT'O yYacTKa SIBIISICTCS HEW3MEHHAas TOJIIMHA CHEXHOTO MOKPOBA, H
IPOLECC ABMKEHUA HE(PTH MOKHO pacCMaTpuBaTh Kak O€3HAOPHYIO (pUIbTpa-
ITUI0 C TEIUIOOTIAadeil B OKPYKAIOIIYI0 cpeay (CHEeXKHBIN IMOKPOB, THEBHYIO IIO-
BEPXHOCTD).

B cBsI31 cO BCeM BHIIIE M3JI0KCHHBIM [IJIS ONHCAHUS (B Mpeaciaax «IepH-
GepuitHOro» ydacTkKa) HEM30TSPMHUCCKOTO IIpoIlecca HECTAaIlMOHAPHON Oc3Ha-
OpHOH (PUIIBTPALMHA HBIOTOHOBCKOM HE(TH B CHEre MO €CTECTBEHHOM MOBEPX-
HOCTH IPOU3BOJIBHOIO MPOGMHIST U ONMPEACICHUS ITOJIOKECHUS BHEIIHETO ITO/I-
BIDKHOT'O KOHTypa HE(PTAHOTO IITHA (BHEIIHEH TI'paHUIBI «IIepH(EPUIHOTO»
y4acTKa) IpeJjiaracTcs HCIOIb30BaTh CICAYIONIYIO CHCTEMY YpPaBHCHHU TeEII-

JIOMACCOIICPCHOCA.

0
mon 09, 2y

= 0, 2
ot OX oy @)




0Q vQ oh  oh,
> =——2—gh + , 3
ot k. ) (8x OX ) ©)
0Q vQ oh  oh
—= -~ gh(—+—>), (4)
ot k oy oy
pmh oCe T +pQXaCPT +praCPT 0 Aha—Teriiha—Tm—Rh - mP,
ot OX OX OX y y
(5)
I'J1C

X,y — OCH IIPSIMOYTOJIbHOM TOPU30HTAJIBHOM CUCTEMbI KOOPJAUHAT;
t — Bpewms, C;
M — 3P eKTUBHAS ITIOPUCTOCTH CHETa (B JOJISIX €OUHHILEI);
h — rmyObuHa GUIBTPalMOHHOTO ITOTOKA HE(PTH B CHETY, M;
Qx, Qy — pacxoasl GUIBTPALIMOHHOTO IMOTOKA HE(PTU HA EIUHULLY ILIUPUHBI COOT-
v 2/ .
BETCTBEHHO BHOJIb OCEM X U Y, M°/C;
2.
K, — Koo pummeHT IpOHNIIaeMOCTH CHETa, M*;
L4 2 [ ]
v — KO3 PUIUEHT KHHEMAaTUYE€CKOM BI3KOCTH HE(DTH, M“/C;
Ny — OTMETKA JTHA, M;
3.
p — INIOTHOCTh HEPTH, KI/M";
Cp — yIeNIbHAs TemtoeMKocTh HedtH, x/(krK);
T — Temneparypa HEPTH, OCPEAHEHHAS MO INIyOMHE (PUIBTPALMOHHOIO MOTOKA,
K;
A — k03 umeHT TemionpoBogHoctu Hed T, BT/(M-K);
y 3.
R — TennoBoi MOoTOK OT HePTH B CHEr (Ha eauHUIy 00bema), BT/m”;
y 2

P — TenoBo# MOTOK OT HePTH B IpyHT (HA €AUHUITY IOBEPXHOCTH), BT/M”.

YpaBuenus (2) — (4) pemaroTcst YMCICHHBIMIA METOIaMH, IIPU 3TOM HEU3-
BecTHbIMU SABIISAIOTCS N, Qx 1 Qy. Ilocne nx HaxoXIeHHUsS UCIIOIb3YETCsl YHCIICH-
HBIN aHANOT ypaBHEHUS (5) IS BEIYHCICHHS TEMIIEpaTyphl HEDTU B y371aX BbI-

YHUCIUTEIbHOM CETKM MO BCEM Iomaau HedTsaHoro msaTtHa. OcTalbHBIC Iapa-

MeTpel ypaBHeHUM (2) — (5) ompenensrorcs 1Mo KOHKPETHBIM H3BECTHBIM 3aBH-
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CUMOCTAM. /11 YMCIEHHOTO PEIICHU NPEAI0KEHHBIX YPABHEHUM TEIIIOMACCO-
epeHoca HEO0OXOAWMO 3aJlaTh KpaeBble ycioBUi. Ha BHelmmHeM ITOJBHKHOM
KOHType He(TIHOTO IaTHA Tmojaraetes h = 0, a camo IMOJI0KEHNE KOHTYpa SIBIIS-
€TCS HEM3BECTHBIM (MCKOMBIM). Ha BHYTpeHHEH rpaHuie «mnepudpepuiiHOTO»
y4acTKa 3aJ1ar0TCA:

- Harmop N, paBHBINA cpemHel ToamMHe ciios HepTu hy B npenemax «BHyTpeHHE-
ro» 3arpsA3HEHHOr0 Y4acTKa,

- Qx 1 Qy, KOTOpBIE BBIPAXAIOTCSA HA OCHOBAHMM PACX0Ja BBITEKAIOIIEH HEPTH
4yepe3 pasphiB Teaa TPYOBI MO HM3BECTHHIM (DOPMYJIaM THMIAPABIMKH OTKPBITHIX
IIOTOKOB.

B peanbHBIX YCIOBHSX JKCIUTyaTallud MaruCcTpalbHBIX HE(PTEIIPOBOIOB
MH(pOpMAIASA MO penabedy MECTHOCTH SIBIISICTCS OINPaHUYCHHOM: KaK IIPaBUJIO,
MU3BECTEH TOJBKO YKJIOH MECTHOCTH BOJIb TPACCHI. B Takux ciiyyasx aBapurHOE
pacrpocTpaHeHue HE(YTHU MPOUCXOAUT KaK OCECHMMETPUYHOE MO IJIOCKOM Ha-
KJIOHHOH ecTeCTBEHHOU nmoBepxHOocTH. IIpu sTOM nuHamudeckue ypaBHeHHS (3)

1 (4) IpUHUMAIOT CIIEAYIONIUH BHJ COOTBETCTBECHHO:

0Q vQ . oh
oY gn(i- Y, 6
e (-5 ©)
e )
ot k. oy

rae

| — YKIIOH MECTHOCTH;

X,Y — OCH NPSIMOYT'OJbHOM HAKJIOHHOHW CUCTEMBI KOOPAWHAT, MPXU 3TOM OCh X Ha-
IIPaBIISICTCS B CTOPOHY YKJIOHA MECTHOCTH .

B kadecTBe ypaBHEHHMH HEPa3pPbIBHOCTH M TEIUIONIEPEHOCA B CIydae OCe-
CHMMETPHUYHOIO JABWKCHUS HEPTH OyAyT TaKKE HMCHOJIb30BAThCS COOTBETCT-
BeHHO ypaBHeHH: (2) u (D).

JI719 BO3MOKHOCTH OILIEHKM PacupOCTpPaHCHUs HEPTH 3UMOM, KOrJa BO-

O0III€ OTCYTCTBYIOT JAHHBIEC IO penabedy aBapHMHMHOIO y4acTKa TpaccChl, Jau00,
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KOTrJa JHEBHAs IOBEPXHOCTh OJIM3Ka K IOPM3OHTAJbHOM, IlOjJaraeM, 4yTo pac-
IPOCTPAaHEHUE HE(PTH B CHEKHOM IIOKPOBE IPOMCXOJAUT KaK IEHTPaJbHO-
cuMMeTpuuHOoe (pammanpHOoe). I Takoro BuJa JBWKCHUS HBIOTOHOBCKOM
He(TH B Ipeaeiiax «nepupepruiHOro» ydyacTka CUCTeMa YPaBHEHHH TEIIOMac-

COMEPEHOCA UMEET CIECAYIONINN BUI!

ma—s+@+ 2_0, (8)
ot or r
Q__vQ _ oh )
ot k. or
ocpT ocekT 0 , 0T AS OT
ms + = —AS—m + m-Rs—-myP, (10
S = H PR = S M P, (10)

Wi (e

Q — 00BEMHBIN Pacxo, M3/C;

S — [UIOMIA/Ib KUBOTO» CEUCHHS (DIIIBTPAI[OHHOTO [IOTOKA, M,

I — paguaibHasl OCh, HAYAJI0O KOTOPOM COBIIAJIACT C MOJOKEHUEM MECTa pa3pbhiBa
TPyOBHI,

X — CMOYEHHBIN IIEPUMETP, M.

HckombiMu B ypaBHeHHAX (8) — (9) saBasrorcsa mapamerpel Q u S, a B
ypaBHeHnM (10) — Benuunna T. [dpyrue mapamMeTpsl 3a1al0TCs WX OMPEACISIOT-
Cs1 IO U3BECTHBHIM (hOpMYJIaM.

OaHUM M3 BCTPEYAIOMIUXCS B MHXKCHEPHOW MPAKTUKE BUIOB aBAPUHMHOIO
ABWKEHUS HE(TH 110 JHEBHOM IOBEPXHOCTH SIBISETCS OJHOMEPHOE JBHKCHHUE
IIOTOKAa BJIOJIb pyclia OalIkv, OBpara ujaud ObIBIIETO pyubs. C LIEIbI0 MaTeMaTH-
YECKOr0 OMNMCAHMs JAHHOI'O THUIIA aBAPUMHOIO JABHKCHHUS HE(MDTH 3UMOM B Mpe-
AeJlaX CHEKHOrO MOKPOBa BJIOJIb PycJia ¢ MPOM3BOJBLHBIM MOIEPEYHBIM HPODU-
JIEM W ONIPECICHUS MOJIOKEHUS KIIEPEIHEr0» (PpOHTA MOTOKA HEPTH Mpeiiiara-
€TCS MCIIOJIb30BaTh CACAYIONIYI0 OJHOMEPHYIO MaTEMaTHUECKYIO MO/ICIb.

oS N 0Q
ot 0Ol

m

-0, (11)
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0Q vQ . oh
—~ =——= 41 qgs(i — —), 12
Py C gs ( al) (12)
oceT ocekT 0 , 0T
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rae
| — kpuBoIMHCHHAA (HUHAMHYECKAs) OCh, COBIIAAAOIIAs C HAIPaBJIICHUEM JIBH-
*KEHHS OJHOMEPHOr0 (DMJIbTPALIMOHHOIO OTOKA HE(PTH BIOJIb PyCia.

[Ipu uncmenHoMm pemennu ypaBHeHmi (11), (12) ompenensrorcs Hews-
BECTHbIC BEIUYMHBI Q M S, 3aTeM IIpU HMCHOJb30BAHUM YHCJICHHOM MOJIEIH
ypaBHeHUA (13) BRIUHCIACTCS TEMIIEpaTypa OJHOMEPHOTO ITOToKa HedTH T.

B yeTBepTOM Ii1aBe HA OCHOBE MpPEJIaracMbIX B MPEABIAYIIEH TJIaBE Ma-
TEMAaTUYECKUX MOJEJICH TEIIOMACCONEpPEHOCca pa3pabdOTaHbl YHCICHHBIE MOJIE-
1 I HanOoJiee pacHpOCTPAHECHHBIX CIIy4YaeB JIBHXKCHHUS HE(DTH MO ITOBEPXHO-
CTH 3€MJIH JUJISI BO3MOKHOCTH BBIIIOJHEHHUS IMTPOTHO3HBIX PACYETOB MO aBAPH-
HOMY PacIIpOCTPAHCHHUIO Pa3InuTON HEPTH BeiieacTBre pa3pbiBa MH 3umMmoli.

Ha ocHOBe aHanmm3a MpakTHYECKOTO MOJCIMPOBAHUS OTKPBITHIX BOJIHBIX
MOTOKOB OBIJIM BBIOPAHBI YETHIPE KOHECYHO-PA3ZHOCTHBIX BAapUAHTA YHMCICHHOMU
MOJIEIHY, Pa3paOd0TaHHBIX VIS CUCTEM YPABHEHHUM aHAJIOTUYHOTO THIIA:

- HesiBHAA cxema Jlsarxepa B.M. u Munmmreea A.H.;

- aBHAag cxemMa MuimmteeBa A.H. u Craakesuua M.C.;

- 1BHasA cxema PycanoBa B.B.;

- siBHas cxema Jlakca-Benapodda.

JI14 IpOBEpKM aJIEKBATHOCTH MaTEMAaTHUYECKONM MOJENIM ObliIa IIPOBEACHA
CEpHS OIMBITOB 110 0€3HANOPHON (PMIIBTpALIMU JIU3EIBHOTO TOIIMBA B JIOTKE, 3a-
MTOJITHEHHOM CHETOM. AHaJIW3 PE3yJbTaTOB YMCICHHBIX PACUYETOB M JAHHBIX CIIC-
[IHAJIbHO MPOBEACHHBIX 8 OIBITOB MO (DMIbTPALIMH 3UMHETO JU3E€IbHOIO TOILIH-
Ba B IIPSIMOYTOJIBHOM JIOTKE CO CHETOM ITOKa3aJj, 4TO IIOrPEIIHOCTh BHIYMCIICHUI
171 HESIBHOI'O METOJa cocTaBuiia He 0ojiee 3% B MOMEHT BPEMEHHM, KOrja «Iie-

peaHuil GpoHT» (PHIBTPALMOHHOIO MOTOKA JOCTUT OTMETKHM B 1 M OT Hauana
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JOTKa, a JJIsl IBHBIX cXeM — OoT 4% no 36%. Takxe B X01€ YHCICHHBIX YKCIEPU-
MEHTOB OBbLIO YCTAaHOBJICHO, YTO Iar IO BPEMEHM T IJI1 HESIBHOW MOJCIHU HE
nomkeH npepwimathk 0,1 ¢, a mar BeHCINTEIRHON ceTku Al He J0IKEeH OBIThH
ooxnbmie 0,001M npu pacueTax pacHpoCTpaHEHMS IIOTOKA HE(PTH HA HEOOIBIINE
(T0 HECKOIBKHUX METPOB) paccTOSHUS U He moipkeH mpeBocxoauTh 0,01 M mpu
pacyeTax pacOHpOCTPaHCHHMS MOTOKA KUJIKOCTH HAa 3HAUMTEIILHBIC PACCTOSHUS
(OT HECKOJBKHX JIECATKOB METPOB M CBBIIIC). /[ BceX SBHBIX Mojeleii (mmpu
pacueTax paclpOoCTpPaHCHHUS MOTOKAa HE(PTH HA PACCTOSHHSA JIFOOOH BEIUYMHEI)
[ar BEIYMCIMTEIBHOM CeTKU He JoJpkeH nmpeBocxoauth 0,001 M, a mar mo Bpe-
MeHM 7 Aaa cxembl MummteeBa A.H. u CrnagkeBuya M.C He HOKEH OBITh
oonbmie 0,001lc. JIna cxem Jlakca-Benapodda m PycaHoBa mar mo BpeMeHU HE
nomkeH npepbimatk 0,0001c. IToaTomy a1 pa3paOOTKH YHCICHHBIX MOJEICH
Ha OCHOBE MpeajaraéMbiX B JUCCEPTALMOHHOM pabdOTe MaTEMaTUYECKHX MOJE-
JIE TEILUIOMACCOINEPEHOCA HMCHOJIL30BAJICA HESABHBIM KOHEYHO-PA3ZHOCTHBIA ME-
TOJI alIpoKcUMaruu. /i JOMOJTHUTEILHON IIPOBEPKU BHIOPAHHOTO YKMCJICHHO-
ro MeToja ObLIO MPOBEACHO 3 HATYPHBIX SKCIEPUMEHTA IO IICHTPaJbHO-
CHMMETPUYHOMY PACOPOCTPAHECHUIO JU3EIBHOIO TOILUIMBA B CHEKHOM ITOKPOBE
10 TOPU3OHTAILHOM €CTECTBEHHOM MOBEPXHOCTH, IIPH 3TOM IOTPEIIHOCTh YHC-
JIEHHOT'O MOJICIMPOBAaHUS HE MpeBbicuiIa 6%0.

B naTon riaase npeacrasiicHa «MeToiMKa MPOrHO3UPOBAHUSA aBAPUMHO-
ro pacnpocTpaHeHUs HE(PTHU B CHEKHOM ITOKPOBE BCJIECJICTBHUE MOPbIBA Marucr-
pPaAILHOT'O HE(PTEIpOoBOAa 3MMOI», pa3paboTaHHAas HAa OCHOBE IOJIYYECHHBIX B
OpeAbIIYIUX TJ1aBaX Pe3yJbTaTOB TCOPETHYECKHUX M AKCIIEPHMEHTAJIbHBIX HC-
CJIIEJIOBAHUM IIPOIECCOB TEINIOMACCONEPEHOCA PACIPOCTPAHEHUS HBIOTOHOB-
CKOM HEe(TH B CHEKHOM MOKpOBE. /[aHHYIO METOJAUKY IIpeJJIaracTcsi UCIOIb30-
BaTh B MH)KEHEPHOMN MpPaKTHKE JJIs1 IPOBEJCHMUS IIPOTrHO3HBIX PAacUETOB 110 aBa-
PUMHOMY pacOpOCTPAHECHUIO IIPOAYKTA B CHEXKHOM MOKPOBE BCIICJICTBHUE CKBO3-
HOTo ToBpexaeHus cteHKn MH. C noMoIpio pa3pad0TaHHON METOJUKH MOKHO

ONpeACaiaTh BpEMs, 32 KOTOPOE NOTOK HE(MTHU OYJIET JOCTUTraTh I'PAHUI BaKHOI'O
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OXpaHHOI'0 00BEKTA, a TaKXKE OICHHMBATh BO3MOXKHYIO ILIOIIAAb HEPTIHOTO 3a-
IPS3HEHUS K  MOMEHTY IHpHOBITMS Ha MECTO pasjiiBa  aBapHUUMHO-
BOCCTAaHOBUTEIBHOM OpHUTa/Ibl.

OCHOBHBIE BbIBO/IbI U PEKOMEHJIAIINA

1. JIast BOBMOXKHOCTH KOJIMYECTBEHHOM OLIEHKH 00beMa pa3juTou HeTH
13-3a pa3peiBa MH, a Takxke opeosia ee pacrpoCTpaHEHU 10 €CTECTBEHHOU IO-
BEPXHOCTU 3€MJIU, MOKPBITOM CHETOM, OCYIIECTBJICHO MATEMAaTHUUYECKOE MOJeE-
JTMPOBAHME MPOLIECCA aBApUHMHOIO JIBUKECHHUS HBIOTOHOBCKOM HE(MPTH C YUETOM
(PU3UKO-MEXAHUYECKUX W TEIIOPU3NYECCKUX CBOWCTB KXKHUIAKOCTH W OKPYKaro-
e cpelbl, a TakXKe pejbeda MecTHOCTH. B pe3ynbraTe uero ObUIM MPEaIoxKe-
Hbl MaTEMAaTHUYECKUE MOJECIM TEIIOMacCOIepeHoca i1 HanOojJee TUIIHYHBIX
BU0B aBAPHUMHOIO pACHpPOCTPAaHEHUS HBIOTOHOBCKOM HE(TH IO €CTECTBEHHOM
IMOBEPXHOCTH BCIIEACTBUE padpbiBa M H 3uMon.

2. Ha ocHOBe mnpeamaraeMbIX MaTeMaTHYECKUX MOJECIEH TEIoMacCoIle-
peHoca pa3pabdOoTaHbl YMCICHHBIC MOJICIH, MO3BOJISIIOIINE OCYIIECTBISATh IPO-
THO3 BO3MOKHOT'O aBapUMHUHOI0 PACIPOCTPAHECHUS HBIOTOHOBCKOM HE(PTH IO IO-
BEPXHOCTU 3EMJIM, IIOKPBITOW CHErOM, A CICAYIOMUX BCTPEYAIOIIUXCSA B
NPAKTUKE SKCIUTyaTallud MarucTpalibHBIX HEMTEIPOBOJAOB BHUIOB JIBHKCHMS
HEe(PTH:

- OJTHOMEPHOTO JABWKEHUS HeDTH MO pyciay oBpara (06amku, OBIBIIETO Py-
9bs U T.I1.) IPOU3BOJIFHOTO IIOIIEPESYHOr0 PO,

- LIIEHTPAJIbHO-CUMMETPUYHOTO PACIPOCTPAHECHU HE(PTH, KOTHAa ITOBEPX-
HOCTb 3€MJIM BOKPYT pa3pbiBa MH 0113Ka K TOpU30HTAIBHOM;

- IBHKEHUS HEPTH IO €CTECTBEHHOW MOBEPXHOCTHU 3€MJIH ITPOU3BOJIBHOTO
npo¢uiIs, Korjaa JAeTalbHO U3BECTEH NPO(pHIb 3¢6MHON TOBEPXHOCTH HA aBapUii-
HOM y4aCTKE TPacCCHlI;

- JUII OCECUMMETPUYHOI'O PACIPOCTPAaHCHUS HEPTH IO <IIIOCKOM» Ha-
KJIOHHOW €CTECTBEHHOW MOBEPXHOCTH, KOTJAa MOBEPXHOCTh ABAPUHUHOTO yUYaCTKA

OJIM3Ka K MJIOCKOW M UMEET U3BECTHBIM YKIIOH.
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PeKOMEHIyEeTCA UCII0JIb30BATh JAHHBIC YUCIICHHBIE MOJICIIN:

- IIPU COCTABJICHUM IIJIAHA JIUKBUIALIMH TTOCJICICTBUM OT aBAPUH;

- IpH pa3pabOTKeE AeKIapaluy OPOMBIILICHHON 0€30I1aCHOCTH;

- IpAd OOOCHOBAHHUM YCJIOBHH 00SA3aTEILHOIO CTPAaXOBAaHWS OTBETCTBEH-
HOCTH BJIAJICIbIIa MATUCTPAIBHBIX TPYOOIIPOBOIOB B CIIydae aBapHH;

- IIPU OLICHKE OpeoJia 3arpsA3HCHUS TEPPUTOPUHA K MOMEHTY IIPUOBITHS
aBapUHNHO-BOCCTAHOBUTEIILHONW OpHUrajJibl HA aBApUKWHBIM YY4aCTOK TPACCHI;

- IIPU IIPOTHO3UPOBAHUM 3aTPAT OT DKOJOTHYECKOI0 M JAPYTrMX BHIOB
yiep0Oa BCIEACTBHUE Pa3pblBa MAruCTPAIBLHBIX HEPTEIIPOBOJAOB.

3. IIpoBe/IcHHBIE OMBITHBIE MCCICAOBAHUS IO OMPEICIICHUIO MPOHUIAEC-
MOCTH Pa3Id4YHbIX 00pa3lloB CHEra /IS HbIOTOHOBCKHX HE(PTEH MO3BOJMIH YC-
TaHOBHUTbH, YTO B MHXKCHEPHBIX pacueTax Kod((HUIHECHT HEe()TCIPOHUIIAEMOCTH
CHETra MOXXET NMPUHUMATBhCS PaBHBIM KO3(P(PHUIMEHTY €ro BOAONPOHHUIIAEMOCTH,
IIPHU 3TOM ITOTPEITHOCTH HE MPEBBIIIACT 2%0.

4. ImxeHepHass METOAMKA, pa3pad0oTaHHas HAa OCHOBE PE3YJbTaTOB IPO-
BEJICHHBIX MCCIICAOBAHMI IT03BOJISICT IIPOBOAWTEL KaK IIpeABapUTENIbHBIC (Ha
CTaguM IIPOCKTUPOBAHUS, MPU pa3pabOTKe JeKIapallud OPOMBIILICHHON 0€30-
MaCHOCTH, pa3paOOTKE ILUIAHOB IO JIMKBUIAIMM aBAPUMHBIX Pa3JIHMBOB HEPTH M
HEe(PTEIPOAYKTOB, A MOATBEPKACHUS YCIOBHM 0053aTEIBHOTO CTPAaXOBaHMS
Ipa’kJJaHCKOH OTBETCTBEHHOCTH AKCILIyaTHPYIOIEH TPyOOIIPOBOJIHOM OpraHu-
3alUM, JUIS ONPEACIICHUM KPUTEPUEB KOJMYECTBEHHOM OIEHKH BO3MOKHOI'O
ymepOa BCICACTBHUE pa3inBa HE(PTH), TaK U YHUCICHHBIC IPOTHO3HI BO3MOKHOTO
aBapUHNHOI'0 PACTEYCHUSI HBIOTOHOBCKOW HE(TH MO €CTECTBEHHOM MOBEPXHOCTHU
IIPHU CIYYUBIIMXCS Pa3pblBaX MarucTPaIbHBIX HEPTEIPOBOAOB, KOIrJa MPUCYT-
CTBYET CHEKHBIM IMMOKPOB. JlaHHAsA METOANKA MO3BOJISET:

- OLICHHUTH IUIOIIAAb 3arpsS3HCHHOM TEPPUTOPUM K MOMEHTY HPHOBITHS
aBapUHNHO-BOCCTAHOBUTEIILHONW OpHrajibl HA aBApUKWHBIN Y4aCTOK TPACCHI;

- HAWTW BPEMS, B TCUECHHE KOTOPOr0 BHEIIHUK KOHTYpP HE(PTSHOTO MATHA

NpUOJIM3UTCS K TPAHULIE ONPECICHHOIO OXPAHHOTO 00BEKTA;
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- BBIUMCIIMTh 00bEM HE(PTH, HAXOAAIIUICSA Ha 3arpsA3HEHHON TEPPUTOPHH,
YTO MO3BOJIAET OLEHUTH PA3MEP YTEUKU, MPOUZOLICAIINUNA YEPE3 MOBPEKICHUE
MH,;

- MMPOBECTH pacyeT HEOOXOAWMBIX CHJI U CPEJICTB M 00JIe€ KaYECTBEHHO
CIUIAHUPOBATh MEPOIPUITHS T10 JUKBUIALMU TOCIECACTBUN OT aBApUHA U CHU-

YKEHHIO SKOJOTMYECKOr0 M JIPYyTUX BUAOB yIIepOa.
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