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W LIUKNWYECKOr O OBPYLLEHWA NOAPABOTAHHbIX MOPOA KPOBJIN YTOJIbHbIX MTACTOB
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Ycnonb3ys npoCTpaHCTBEHHYIO reOMexaHn4eckyio Moaesb AepopMUPOBaHNA 1 Pa3PYLLIEHNSA FOPHBIX MOPOA B 30HE BAUSHUA rOPHOM
BbIpaboTKK, pa3paboTaHHYI0 Ha OCHOBE METOAA KOHEYHBIX 3/IEMEHTOB, MPOBEAEHO NCCIEN0BAHNE BINSHUS ABVXYLLErOCS OYUCTHOIO
3ab05 Ha XapaKTep M3MeHeHs KOI(PUUMEHTa KOHLEHTPALMM BEPTVKAIbHBIX HAMPSXEHWU Bepeamn 04MCTHOro 3abos, 3aBucaHns v
LMKINYECKOro obpyLueHus noapaboTaHHbIX MOpPoL KPOBAM YrofbHbIX M1acTos.

BeeneHue

B nocnenHee necatuieTre pe3ko Bo3pocia MHTEH-
CUBHOCTb TIOI3¢MHOI pa3pabOTKM YTOJbHBIX MeCTO-
POXIEeHUI. 3a 3TOT Mepuol Harpy3ka Ha OYMCTHOIA
KOMILIEKCHO-MeXaHU3UPOBAaHHBIN 32001 BO3pocia B
3...4 pa3a, a umHa naBbl yBeamumnach ot 120 mo 300 m.
3aKOHOMEPHOCTH TEOMEXaHWUECKMX IPOLIECCOB IS
TaKuX 3a00eB U3y4eHbl HEIOCTATOUHO, UTO TIOATBEPXK-
JaeTcsl OOJNBIION aBapUMHOCTBIO 3a00€B M BBICOKUM
YPOBHEM T'PYIIIIOBOTO TpaBMaTU3Ma (IIaxThl "3bIPSHO-
Bckast”, "TaiixkuHa" B Kysbacce u ap.).

N3yyeHneM reoMexaHMYECKUX IPOLECCOB Ha
YTOJIbHBIX LIIAXTaX B OKPECTHOCTH OYMCTHBIX 3200€B 3a-
HUMaIMch MHorue yyeHole: ®.A. benaenko, A.A. bo-
pucos, I'H. Ky3uenos, B.JI. Cnecapes, I1.M. LIum0a-
peBud, W.JI.Yepnsk u ap. OOuie 3aKOHOMEPHOCTH
CHOBIDKEHMSI MOAPabaThIBAEMOr0 MAcCHBa TOPHBIX T10-
PO HEOMHOKPATHO OMUCAHHI B iuTeparype [1-5 u op.].

MexaHu3M pa3pylIeHii 1 00pYLIeHUH TOMIIIH T10-
poxn kposu pazpadoran I'H. Ky3nenioseim [1]. OH 10-
Kaszaj, 4To OOpylIeHHE CJI0EeB HEMOCPeACTBEHHOI
KPOBJIA B BBHIPAOOTAHHOM MPOCTPAHCTBE OYIEeT UMETh
MECTO TIpY YCIIOBUM, €CJIM TOJNILIWHA CJIOEB KPOBIU
MEHbIIIE MOIIHOCTH IlT1acTa. XapakTep MepBOro oopy-

IICHNST OCHOBHOM KPOBJIM B CPEANHHOM CEUCHUH BbI-
pabOTaHHOTO TIPOCTPAHCTBA, €€ B3aUMOIEHCTBHE C He-
TIOCPENICTBEHHOM KPOBJIEH M XapaKTep OMOPHOTO JaB-
JIEHUsSI Ha KpaeBble 30HBI pa3pabaThiBaeMOTo ILIacTa
CXeMaTHUYHO MOKa3aHbl Ha puc. 1.

Kak ormeuaercst B [2] mopoasl Haj 30HOM MHTEH-
CUBHOTO pa3pbixjieHus neOopMUPYIOTCS W paspylla-
I0TCSl TTOOOHO TOHKMM IUTMUTaM, B PeXUME TMEepPBOTo
00pyIIeHUST — OA00HO IUIUTE, 3alleMIEHHOM Ha Ipsi-
MOYTOJILHOM OTIOPHOM KOHTYpE, B PEXMME YCTaHO-
BUBIIIETOCST OOPYIIEHUST — MOA0OHO KOHCOJIbHOM TLTH-
Te, 3alleMJICHHOHN MO TPEM CTOPOHAM OITOPHOTO KOH-
Typa.

OO6umii xapaktep pacnpeneneHusi ONOPHOro AaB-
JIEHUS B TIOCKOCTH TIOJIOrOTO TIJIacTa, pPACCUMTAHHBbIi
Mo pe3y/bTaTaM (U3MYECKOTO MOJAEIMPOBAHMS Ha
00BEMHBIX MOJENSAX, MPOBEPEHHBIE U MHOTOKPATHO
MOATBEPXKAEHHDIN IIAXTHBIMU U JTAOOPATOPHBIMU HC-
cnegoBaHusamu omcaH A.A. bopucosbiM [3, 4]. Ilo
XapakTepy U3MEHEHUI OMOPHOTO AABJACHUS OH BblIE-
JISIET CJIEAYIONIME 30HBL: JMHAMUYECKUX MPOSBICHUIA
OIOPHOTO JaBjieHMs, 3aTyXaHUsl AMHAMUYECKHX TPO-
SIBJICHWIA OMTOPHOTO JABJIEHUS, CTATUYECKOTO COCTOSI-
HUS! OTIOPHOTO JIaBJIEHUSI.
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Puc. 1.

XapakTep nepsoro 0bpyLLeHMs 0CHOBHOM KPOB/I B CPEAHEM CedeHmm (Mo MPoCTVPaHmio) v pacrpeaesneHie onopHoro Aase-

HUS Ha KpaeBble 30Hbl paspabarbisaemoro nnacta o I.H. Kysrewosy [1]

AHanu3 3aKOHOMEPHOCTE TPOSBIEHMS TOPHOTO
JIaBJIEHUS] AHATUTUYECKUMU METOJAMU BBINIOJHEH
IH. Ky3nenoseim, A.M. JIunbkoBeiM, .M. TleTyxo-
BoiM, K.B. Pynneneiitom, I'H. CaBuHbBIM U IpyruMu
aBropamu. B aHanuTHYeCKUX MeTomax MCClen0BaHuUs
BOIPOCOB MEXaHUKM TOPHBIX pabOT /ISl pacyera Har-
PSKEHHOTO COCTOSIHMSI MacCuBa B 30HAX BIMSHHUSA
MOA3EMHBIX BBIPAOOTOK HMCIIOJNbL3YIOTCH TMOJOXEHUS
TEOPUU YIPYTOCTH, TUTACTUYHOCTH, TION3YYECTH. YUeT
BJIMSIHUS HEOZHOPONHOCTH COCTaBa TOPOJA MEXIYI-
JIACTW Ha HAMPSIKEHHOE COCTOSTHUE TOJIIU U YTOJb-
HBIX TJIACTOB BBIMOJIHSJICS MO METOMY 9KBUBAJIEHTHO-
IO CJI0S1, IIMPOKO MPUMEHSEMOTO B MEXaHUKE TPYHTOB.

Pa3paboTaHHbIe B HACTOSIIEE BPEMST aHATUTHIEC-
KHME METOJIbl pacyuera HamnpsbKeHM B 30HAX BIMSHUS
MOM3eMHBIX BBHIPAOOTOK MMEIOT OTpaHMICHHYIO 00-
JIaCTh TIPUMEHEHUS ¥ MCIIOIb3YIOTCS, TIIaBHBIM 00pa-
30M, Ha CTaiuK MPOrHO3HOM OIIEHK! TOPHO-TEOJIOTH-
YECKMX M TOPHOTEXHUYECKUX YCTOBUI OTPaOOTKU, [ISI
BbIOOpa CHOCOOOB W CPENCTB YIPABACHWS TOPHBIM
JIaBJIeHUEM.

ABTopamu [5] ObLIM IPOBEAEHBI MCCIEIOBAHMUS Xa-
PaKTepHBIX 30H M MapaMeTpOB COBMKEHHSI MacCUBa
MOJ AeHACTBMEM OUHMCTHBIX PA0OT HA MOJEISIX U3 SKBU-
BaJICHTHBIX MaTepuajoB. M3amepeHus TeH301aTYMKa-
MU BEPTHKAJIbHBIX HAINPSDKCHUI B MOApabOTaHHOM
MaccuBe mokazanmu, 4ro B 30..40 M Bmepemu 3a0o0s
HanpsDKeHus1 Bo3pacrawoT B 1,5...2,0 pasa, 3aTeM Hap
3a00eM, WJIM C HEKOTOPBIM OTepekeHreM 320051, po-
UCXOJUT CHUXXCHUE YPOBHSI HAMPSDKEHUIA MpaKTHJec-
KM 10 Hyns. B manbHeiimeM nmpoMcXoauT BOCCTAHOB-
JieHue HanpspkeHui. [ToaHOCThIO 10 UCXOAHOTO YPOB-
HS HaMpsDKEHUS. BOCCTAHABIMBAKOTCS HA PACCTOSHUM
50...60 M 3a 3a00eM.

CrnemyeT OTMETUTD, YTO OTHUM U3 HEIOCTATKOB CY-
IECTBYIONINX METOIOB MPOTHO3MPOBAHNS HAIPSIKEH-
HO-Ie(hOPMUPOBAHHOTO COCTOSTHUS YIJIETIOPOIHOTO
MaccHBa IpH IIPOBEACHIM FOPHBIX BHIPAOOTOK SIBJISIET-
cd pellleHye IBYMEPHOI 3a1a4H, 4To He 00ecreuynBaeT
KOPPEKTHOTO pPe3yJIbTaTa Ha COMPSKEHUU OYUCTHOTO
3a060$1 ¥ yTOJILHOTO MacCHBA.

Kpome Toro, c0XHOCTb pacueToB HANPSKEHHOTO
COCTOSTHHSI TOJIIIM TIOPOI TIPK pa3pabOTKe CBUT ILIac-
TOB 00YCJIOBJIEHA HEOOXOAMMOCTBIO yUeTa B3aMHOIO

40

BIWAHUA Bblpa60TOK Ha pasjIMYHLIX I1acTax U HEOO-
HOPOAHOCTBIO COCTaBa YIJIEIIOPOAHOIo MacCrBa. B pe-
AJIbHBIX YCJIOBUAX YUYUTBIBATD BJIMAHUE BCEX CJIOEB I'OP-
HBIX TOPOJ Ha HAIMPAXKEHHOEC COCTOAHUE TOJIIIM BECH-
Ma TpyoO€MKO M CJIOXHO H3-3d HEJIO0CTaTOYHOM Ha-
JECXKHOCTH OHNPEACICHUA MEXaHMYCCKUX XapaKTCpHUC-
TUK Ha KOHTAaKTaXx CJIOEB.

B aT0i1 CcBSI3M Hay4yHbIE MCCIeA0BAHUS TEOMEXaHU-
YeCKHUX MPOIIECCOB B OKPECTHOCTH BHICOKOTIPOU3BOIM -
TEJBHOTO KOMIUIEKCHO-MEXaHM3MPOBAHHOTO 3a00s
TyTeM pelIeHNsT TPOCTPAaHCTBEHHON 3a1auy reoMexa-
HUKM C UCIIOJIb30BAHUEM YHCIEHHBIX METONOB SIBJISI-
10TCSl aKTYaJIbHBIMU.

OO6BLEKT M MeTofbl UCCNeA0BaHNI

s cpaBHeHUS (DAKTUUECKUX JAHHBIX C YMCIECH-
HBIMU Pe3yJIbTaTaMi KOJMYECTBEHHOTO MPOTHO3UPO-
BaHUS TEOMEXaHWYECKUX MPOLIECCOB B YIJIEIIOPOTHOM
MaccuBe MpH ABMKEHUM OYMCTHOTO 320051 B KAUeCTBe
0a30BOro BapuaHTa OOBEKTA WCCIENOBAHUN BHIOpaH
BBIEMOYHBII y9acToK 26-26 1maxTel "AGammeBckas” B
Kys0acce.

Ilpu pacyere mapameTpoB HampskeHHO-TehOPMU-
POBAHHOTO COCTOSIHUS YIJIEMOPOIHOTO MaccuBa B 30HE
BIIMSTHUSI TOPHOH BBIPaOOTKM HUCIOJIb30BaNach MPOCTpa-
HCTBEHHas reoMeXaHUueCKasi Mojiesib Ie(hopMUPOBAHHUS
M pa3pylIeHns TOPHBIX TIOPOM, pa3paboTaHHas aBTOpa-
MM Ha OCHOBE METO/a KOHEYHBIX 31eMeHTOB [6]. [Tpor-
HO3MPOBAHKE T€OMEXaHMYECKUX TPOLIECCOB B YIJIENO-
POJIHOM MacCKMBE BBIMOJIHSIOCh HAa OCHOBE aHaIM3a
MPOCTPAHCTBEHHOTO HAMPSIKEHHO-A1e(OPMUPOBAHHOTO
COCTOSIHUSI M MCIIOJIb30BaHUsI 000OIIEHHOTO KPUTEPHS
npoynoctu Kynona-Mm3zeca. [Ipu MonenupoBaHuy Me-
XaHM3Ma OOpPYIIEHMST TOPHBIX MOPOM OCYIIECTBISIOCH
TIOC/IeIOBATEIbHOE HAKOIUIEHWE TOBPEXKACHUI ¢ yde-
TOM (GYHKIMA BpeMeHH. s MMMTAUUM IBUXKEHMS
OYMCTHOTO 320051 BBIMOJHSICSA IMKIMYECKU CHBUT
CHCTEMbI KOOPIMHAT TI0 Mepe TPOJBUXKEHMS 320051

VUuTHIBas CIOXHOCTD ITOCTABIEHHOM 331Uk 1 OT-
paHMYEeHMUS, CBSI3aHHbIE C TEXHUYECKUMU BO3ZMOXKHOC-
TIMM BBIYMCIIUTEbHON TEXHUKHU, MPOBOAMJIUCH MC-
CIIeIOBAaHMS XapakTepa M3MEHEeHMs Koda(dulleHTa
KOHIIEHTPAaLMK BePTUKAJIbHBIX HAMPSDKEHUI Briepean
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Puc. 2. Cxema IBUXEHMNS OYUCTHOTO 38005, OrPaHNYEHHOIO 0 BOCCTAHMIO U NAAEHMIO YrofbHbIM MaccMBoMm Ha: a) 10; 6) 40 m

OYKCTHOTO 3a00¢, 3aBUCAHUS ¥ IIUKIMUECKOTO 00pY-
IIEHNS TI0APa00TAHHBIX TOPOJ KPOBJIM MPH JBVXEHUH
JUIMHHOTO OYMCTHOTO 320081, OTPaHUYEHHOrO MO BOC-
CTaHMIO U MAJEHUIO YTOJIbHBIM MaccuBoM. muTarus
JBIDKEHMS OYMCTHOIO 320051 OT MOHTAXHOM KaMephl
BHINONHSIIACH ¢ maroM 10 M (puc. 2, a, 0).

Ha xaxmoM 1are MomenMpoBaHUS BBIYKCISITICH
TOPM3OHTANbHBIE ¥ BEPTUKATBHBIE CMEILEHUS, nedop-
MalMM, HampspKeHUs, ONpelesiiuch Kod(PQPUIMEHT
KOHIICHTPAIIMK BePTUKATBHBIX HATPSIKEHWH M OCTa-
TOYHAsI TIPOYHOCTD YIJIST ¥ TIOPOJ, B 30HE BIVSTHUS BHI-
paboTaHHOro mpoctpaHcTBa. Haubonee mnpencraBu-
TeJbHBIMM OKa3aICh rpacuKyu M3MEeHEHUsT K03(Phu-
LIMeHTa KOHLEHTPAIIMY BePTUKATbHBIX HATIPSKEHUI B
YTOJIHOM MaccuBe BIEpeM OYMCTHOTO 32008, a TaK-
Xe GopMbI U pa3Mephl 30H 3aBUCaHMS U OOpPYILCHMUS
MoAPabOTaHHBIX MTOPOJ KPOBJIH.

WccnepoBaHue BAMsHUA ABUXYyLLerocs 3abos
Ha XapaKTep 3aBUCaHUS W LMKITNYECKOro 0bpyLIeHMs
noapaGoTaHHbIX MOPOA KPOBMM YrofbHbIX NNAcToB

B pesynbrate MpoBeAEHHBIX MCCIEIOBAaHMI yCTa-
HOBJICHO, YTO TIPU JBUXEHUU OYMCTHOTO 3a00s1 30HA
00pyILLIeHUsI TOPOJ KPOBJIM MMEET acCUMETPUUYHYIO
dopmy. TTo Mepe nBUXKeHMS 320051 OT MOHTAXXHOM Ka-
MepbI IPOUCXOIUT MOC/IeA0BaTEIbHOE 0OpYILIEHKE MO~
POI HETIOCPENCTBEHHOM KPOBIU B CepeqHe BBIPado-
TAaHHOTO IIPOCTpaHCTBAa. BbicoTa 30HBI OOPYLICHUS
YBEJIMYMBACTCSI MPOMOPIIMOHANBLHO PACCTOSIHUIO OT
MOHTaXXHOM KaMephl 0 3a00s1. Harbosee ”HTEHCMBHO
paspylieH’e TIOPOJbl MPOUCXOAUT BOJIM3U JBIKYIIIE-
rocst OYMCTHOTO 32605 (puc. 3).
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Puc. 3. Cxema popmupoBaHus 30HbI 0OPYLLEHHBIX MOPOL MOA-
paboTaHHON KpoBn

Han yrioBeIMM yyacTKaMM BHIPaOOTaHHOTO MPOCT-
PaHCTBA TPOUCXOAUT 3aBUCAHUE TOPOA HEMOCpEa-
CTBEHHOM KPOBJIH, YTO ITPUBOINT K YBEIMICHHIO HAIT-
PSTKEHMI B YTOJTLHOM MAcCHBE.

[Tpy HanMuuK B MoapadaTbiBaeMOM TOJMIIE YTOJMb-
HBIX JIACTOB pa3pylLleHUe YISl B HUX OTepekaeT pas-
pylIeHue TOpoj HeMmocpeaCcTBeHHO! KpoBnu. Han Bbl-
paboTaHHBIM MPOCTPAHCTBOM (POPMUpPYETCS MOpoJa-
MOCT, MOIIIHOCTbIO PaBHO# pacCTOSIHUIO OT KPOBJIU OT-
pabaThIBaeMOTO I1J1acTa 10 IoApadaThIBAEMOTO IJ1acTa,
T.. MPOMCXOAUT paccioeHue MoapabaThiBaeMOi TOM-
M ¥ OPMUPOBAHKE IBYX MOPOTHBIX TUTUT (puC. 4).

Hammuue Takux mopoA-MocTOB Haj BbIpabOTaH-
HBIM IIPOCTPAHCTBOM MPUBOAUT K POCTY HATIPSKCHMIA
B OTpabaTHIBAEMOM ILIACTE, YBEIMUCHUIO IJIMHbBI KOH-
COJIU TIPY ABMKEHUU 320051 1 TUHAMUUYECKOMY 00py-
HIEHUIO TOPOJbI-MOCTA MPU JOCTUXEHUU TIPeAeIbHO-
IO 3HAYEHUS! JJIMHBI KOHCOJIH.
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Puc. 4. (Cxema (opmupoBaHUs 3aBMCAIOLLEN KOHCOMM NoApa-
6OTaHHbIX MOPOL KPOBM

JnHaMIdecKoe o0pyIeHue MOpo KPOBJIN COTPO-
BOXJIAETCS 3aTI0OJIHEHMEM BBIPA0OTAHHOIO IPOCTPAH-
CTBA, BBITECHEHMEM METAHO-BO3AYIIHOW CMECU W
YTOJIBHOI ITBITH B TOPHBIE BBIPAOOTKH U, TIPH HATMYAT
MCTOYHMKA OTKPBITOTO OTHS, MOA3EMHBIM B3PBIBOM.

WccnepoBaHme BIMAHNS JBrXKyLLerocs 3abos
Ha XapakTep u3meHeHus KodpduumeHTa
KOHLIEHTpaLyK BePTUKamNbHBIX HanpsHKeHNni
Brepeav o4McTHoro 3abos

ITo Mepe IBMXKEHUS OT MOHTAXHOI KaMephl TPOUC-
XOIUT TOYTH JIMHEHHOEe yBennmyeHHe KodbbuineHTa
KOHIIEHTpAIIMY BEPTUKAIBHBIX HANPSDKEHUH (puc. S5).
[MpurpocT BepTUKATBLHBIX HAMPSDKEHMI MIPONCXOINT 32
CUeT yBeINYECHUS Beca 3aBHCAIOIINX TIOPOIT KPOBIIH.

IIpu 1BUKEHMHM OYMCTHOTO 320051 OTHOBPEMEHHO C
3aBMCaHKMEM TOPOJ OCHOBHOM KPOBIM U HaJlerarouiei
TOJNIIY MPOMCXOIUT OOpYLIEHHE TOPOJ HEMoCpeN-
CTBEHHOM KpPOBJIM, YTO IPUBOAUT K YaCTUYHOMY CHH-
KEHHIO Beca 3aBUCAIOIIMX IMOAPAOOTAHHBIX IOPO..
DTo 00pylIeHHEe IMOpPOJ HEMOCPEACTBEHHON KpPOBIU
3a(pMKCHPOBAaHO Ha TpadrKax Ha pyC. 5 B BUIE CHIKe-
HUsl K03(PULIMEHTa KOHIEHTPALUU BEPTUKATbHBIX
HaInpsKeHUH TToc/Ie KaXx/I0ro 11ara oaBUraHust 3a60s1.

Kak cnenyer u3 rpadukoB Ha puc. 5, CHIDKEHHIE KO-
ahduLMeHTa KOHUEHTpAllMM BePTUKAJIbHBIX Harps-
>KEHUH B cpeqHeM cedeHuu JlaBbl (Touka B Ha puc. 2, a)
MIPUBOINT K €r0 BO3pacTaHMIO HaJl YIJIOBBIMU Y4acTKa-
MU J1aBel (Touku A u C Ha puc. 2, a).

B mporiecce aBMKEHUST OYMCTHOTO 3a00s Ha pac-
cTossHuM paBHOM 0,7 IIMHBI JIaBBl Pe3KO BO3pocia

—— COMpsDKEHHUE CO MTPEKOM (Touka A)
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EctecTBeHHbIe Hayku

Harpy3ka Ha YroJIbHbIW TUIACT B CPEIHEN YacTH JIaBhl.
Ha cienyroiem 1are mpou3oIio MepBUUHOE 00py-
LIEHHUe MOPOJ OCHOBHOI KPOBJIHM, YTO MPUBEJIO K pasr-
pPy3Ke M CHIDKEHUIO KO3(h(UIMEeHTa KOHLIEHTpaIlK
BepTUKAIbHBIX HampspkeHuit 1o 0,87 B mpusadoiiHoii
YacTH YTOJIBHOTO MAacCHBa B CepeayHe JIaBhl (pHuc. ).

[Tocie yacTMYHOTO OOpPYIIEHHUS TMOPOI OCHOBHOM
KpOBJIM B cepeuHE BbIPAOOTAHHOTO MPOCTPAHCTBA
MPOU30IILIO NepepacnpeiesieH1e Beca He0OPYIEHHbIX
MOPOJI Ha KpaeBble YYaCTKM YTOJbHOTO T1acTa, T.€. 3a
CYET B3aMMHOTO BIVSTHUS JIMTHUY 320051 ¥ TPAHMUII BbI-
€MOYHOTO yJacTKa B YIJIOBBIX YacTSX BHIPAOOTAHHOTO
MPOCTPAHCTBA KPOBJIS HE 0OpYyLIMIach, U Pe3KO BO3-
POCIJIO TOpPHOE AaBJeHKe. DTO MPUBEIO K YBEIUUCHUIO
K03 pULIMeHTa KOHLEHTPALMK BEPTUKAJIbHBIX Hall-
psikeHui B 1acTe 1o 3,22 BOIM3U COMpPSIKEHUSI BEH-
TUISIIUOHHOTO IITPeKa 1 IMHUM 320051 (puc. 5).

[Tpu cnenyronieM nogBuraHuy 3a6ost Ha 10 M mpo-
U300 MOJHOE 0OpyIleHKHe MOPo KPOBIU B Mpeje-
Jlax Bcero OoTpaboTaHHOro KoHTypa. KoadduieHt
KOHIIEHTPALUN BEPTUKAIbHBIX HATIPSDKEHU B YTOJIb-
HOM TIIacTe BOJM3M CONPSDKEHMIA ¢ TOPHBIMU BhIpa-
06otkamu coctaBui 1,48 (puc. 5).

B npouecce naabHENIIEro MOABUTaAHMSI JIaBbl CHO-
Ba Hayajia (pOpMUPOBATHCS KOHCOJb 3aBUCAHMS TIOPOJL
KpoBiu. Koa@uiimeHT KOHIEHTpaluu BepTUKab-
HBIX HAaNpPSDKEHWIA B YTOJbHOM MacCHBE yBEeJIMYMBAET-
Csl KaK B CEpeIHE JIaBbl, TAK M HA BEPXHEM U HUXHEM
COIPSDKEHMSX JIaBbl ¢ TOPHBIMU BhIpaboTKamu. [lpu
JBDKCHUN 320051 TIPOMCXOMUT YaCTUYHOE O0pYICHWE
OO/ HETIOCPENCTBEHHON KPOBIHW, YTO MPUBOIUT K
CHUXEHMIO KO3 UIMEHTa KOHLEHTPAlM BEPTH-
KaJIbHBIX HATIPSKEHUH.

Yepes 30 M nocsie IepBUYHOTrO 00OpyLIeHHsT KO-
(bUIMEHT KOHLEHTPALIMY BEPTUKATbHBIX HATIPSDKEHU I
yBEIMUUJICS MpUMeEpHO B 1,3 pasa, U MPOU30LILIO BTO-
puyHOe 0oOpyIIeHue. BropmuHoMy 00pyIIEHUIO COOT-
BETCTBYET Pe3KOe YMEHbIleHHe KO3 PULIMEHTa KOH-
LEHTPAMK BePTUKAIbHBIX HampsikeHuil B 1,4 pasa
(puc. 5). lm1Ha KOHCOJIM BTOPUYHOTO 3aBUCAHUS COC-
taBuna 0,33 oT JUTMHBI EPBUYHOTO 11ara OOpYILEHHUS.

BBuay BBICOKOH aBapUHOCTH TOPHO-IIAXTHOTO
000pYyIOBaHUST BO3MOXHBI OCTAHOBKM OYMCTHBIX 3a-
00€B MPOAOKUTEILHOCTBIO 10 HECKONIBKUX MECSILIEB.
B atom ciydae BciencTBue BbICOKMX HAMpsDKEHUI B
YTOJIbHOM IIacTe BOJIM3U OT 320051 TPOMCXOMUT UX Pe-
JIaKCalys, T.e. CHIDKeHHE KoaGhdUIIMeHTa KOHIIEHTpa-
LMY BEPTUKAIBHBIX HAMPSDKEHUIT (puc. 6).

Penakcamusi  HampsokKeHUR — COIIPOBOXAAETCS
YMEHBIIEHUEM ITPOYHOCTH YIJIs, YTO IIPUBOIMT K POC-
Ty CMEILEHUI MOPOJ KPOBJIM HaJl OYMCTHBIM 3a00€M.
[Ipu sTOM BceacTBue AedopMaly IOpoI KPOBIM 1
My4YEeHUs] TIOpPOJ TIOYBBI MPOMCXOAUT KOHBEPTEHLIUS
MEPEeKPHITUSI ¥ OCHOBAHMS CEKLUI Kpemnu, "mocaaka”
CTOEK MEXaHM3MPOBAHHOM KPeIy HacyX0 ¥ BO3HUKHO-
BEHME aBapUIUHOM CUTYaLIUU.

ITo pesysbraTam pacyeToB TAKXKE YCTAHOBJIEHO, YTO
MIPY OCTAHOBKE OYKMCTHOTO 32601 IPOMCXOIUT YBEIIH-
YeHUe BHICOTHI 30HbI O0PYLIEHUS IIOPOJ KPOBIHU, B TOM
yucne ¢ 00pa3oBaHUEM TPELIMH M 3aKOJIOB BIEpEU
OYHCTHOTO 320041.

Takum 00pa3oM, IOJTyYEHHBIE PE3YJIbTaThl YIOB-
JIETBOPUTEbHO OMKMCBHIBAIOT IIMKIMYECKUI XapakTep
3aBUCAHUS U OOpYLIEHUS] MOAPAOOTaHHBIX MOPOJ
KPOBJIY TIPY ABUXKEHUM OUUCTHOTO 3a6051. OTHOIIEHKE
BTOPMYHOTO M TIEPBUYHOrO ILIATOB OOPYIIEHUS IMoTa-
JaroT B quamnasod 0,25...0,5, ycTaHOBIEHHBIN SKCIIEpH-
MeHTalbHO [1-5].

W3MmeHeHMe BBIYMCAEHHOTO KO3((dUIIMEHTa KOH-
LEHTpallMU BePTUKAIbHBIX HAMPSIKEHUI B AMAa30He
1,3...2,15 CcOOTBETCTBYeT 3KCIEPUMEHTAIbHBIM JaH-
HBIM, IWAaNa30H 3HAYCHWH KOTOPBIX COCTABISACT
1,4...2,29 no 3amepam HanpspKeHWIA Ha TU1acTax Brepe-
I OYMCTHBIX M TIOATOTOBUTEIbHBIX BHIPAOOTOK I'MI-
PaBINYECKUMU AATYMKAMU, BBITIONHSIEMbIM Ha MTPOTSI-
XeHuu psiga et B BoctHUU [7].

PazpaboTaHHas aBTOpaMK POCTPAHCTBEHHAS Te0-
MexaHuJecKkast MoJIeNb 1eOPMUPOBAHHUS U paspyllie-
HUS TOPHBIX MOPOJ MO3BOJISET MPOTHO3UPOBATH TIpe-
JIeJIbHOE BPEMSI OCTAaHOBKM OYMCTHOTO 32004 B Clly4ae
ABApUIHON CUTYallMM C YYETOM Pa3IBUXHOCTH CEK-
LM MEXaHU3UPOBAHHOW KPETIU.
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OLLEHKA BNNAHNA CBPOCOB CTOYHbIX BOA HA MUHEPANTU3ALIIO
1 OBLLIEE COAEP)XAHME OPTAHWUYECKWUX BELLEECTB B BOJAX TOMU

O.I. CaBnyes

TOMCKWMIA NOAUTEXHUYECKIY YHUBEPCUTET
E-mail: OSavichev@mail.ru

[NpyBeaeHb 0606LLeHHbIE AaHHbIE O CYMMapPHOM COAepXaHuu raBHbIX 1oHoB (C,) v opraHndeckux Bewects (ro yrnepoay C) B BO-
Zax p. ToMU B 3UMHIOI MEXEHb 1 B CTOYHbIX BOAAX, MOCTYNaoLLMX B PEKY. BriepBbie BbiMONHEH 6acCeyiHOBbIV PACHeT U3MEHEHMS BEM-
4uH G, 1 Coyr B BOAAX p. TOMM 1104 BAVAHMEM €€ NPUTOKOB 1 Hanboriee KpyrHbIX BbiMyCKOB CTOYHbIX BOA Ha y4yacTke oT r. Mexaypede-
HCKa [0 yCTbs. [ToKa3aHo, YTo 3aMETHOE BIINSHME COPOCOB CTOYHbIX BOZ M0 Hanbosee KpynHbIM COCPEAOTOYEHHBIM BbiMycKam Ha MUHE-
panv3auuio u oblijee conepxaHue opraHnYeckmx BeLeCTs B p. TOMM MPOCIEXMBAETCA Ha y4acTKax MpoTsXeHHOCTbIo 40 8..10 kM. B 1o
Ke BpeMSs BbISIBIEHO HECOOTBETCTBIME PACYETHBIX U M3MEPeHHbIX 3Ha4eHmu C, 1 Cyy, CBUAETENLCTBYIOLLEE O AN SPPEKTUBHbIX Me-

XaHN3MOB CaMOOYUNLLIEHNA PeYHbIX BOA.

BBepeHue

Tomb — ofuH U3 KpynHeiux nputokoB O6u. Ee
CTOK (hOPMUPYETCSl Ha TEPPUTOPUM pecryOank Xaka-
cua u Anraii, Kemeposckoii, Tomckoit 1 HoBocubu-
pckoii obnacteil. JlaHHas peka CIOy:KUT BaXHBIM HC-
TOUYHUKOM BOJOCHAOXEHHSI LEJIOTO Psia HacENeHHBIX
IyHKTOB, BKJII0OYas IT. Mexnypeyenck, HoBokysHelK,
Kemeposo, Tomck, CeBepck. OmHOBpeMEHHO OHa SIB-
JisieTcs MPUEMHMKOM 3HAYMTEbHOTO 00beMa CTOUHBIX
BOJ MHOTOYMCIICHHBIX IPOMBIIUICHHBIX, CEIbCKOX0-
3SICTBEHHBIX U XUJIMIIHO-KOMMYHAJIBHbBIX TPEANPHU-
STHN, PACTIONIOKEHHBIX B Mpelnesaax BoA0COOPHOro
OacceitHa mpenMymiecTBeHHO B KemepoBckoit u Tomc-
KO o00nacTsx, 4yTo 0OYCIOBIMBAET aKTyaJbHOCTb
OLIEHKU CYMMAapHOTO BJIMSHUS COPOCOB CTOYHBIX BOJI
Ha XUMHMYECKUIi cocTaB Bog p. Tomu.

HeobxoauMocTh Takoit O1IeHKH Ha3peia JoCTaToy-
HO JIABHO, HO JI0 CHX TIOp TI0 psily MPUYUH COOTBET-
CTBYIOILIME PaOOTHI BHITOJHSUIMCH TOJNBKO B IIPOLIECCE
MOJICTIPOBAHMS PACIPOCTPAHEHUS 3aTPsI3HSIOIINX
BeIlleCTB B TIpoeKTHpyeMoM KpanmuBUHCKOM BOIOXpa-
HUIMILE B CpefiHeM TedeHuu p. Tomu 1 Uit OOMHOY-
HBIX UCTOUYHUKOB IpU Pa3pabOTKe HOPMATHBOB IIpe-
JIeJIbHO JOMYCTUMBIX COPOCOB. YUMThIBas TpeOyeMoe
JUISI pacY€TOB OTPOMHOE KOJIMUECTBO BOJOX03SMCTBEH-
HOM M THAPOJIOTMYECKON HMH(OpMAIK, HUXE pac-
CMOTpPEHO BIUSTHYE JTUIIb Harboee KPYITHBIX BOCEMb-
HAJLATH BBITYCKOB C pacxoflaMM CTOYHBIX BOJ Oolee

"

5000 M*/cyt. Kpome TOro, y4uThIBaIoCh MOCTYILIEHNE
BOJ lIecT Haubosee KpynmHbX (pp. Yca, Mpac-Cy,
Konnowma, Bepxusisa, Cpennsas u Hwxusas Tepcu, Taii-
JIOH) Y TISITM CaMbIX 3arpsi3HEHHBIX PUTOKOB p. Tomu
(pp. Aba, Yckart, MUckutumka, Vinaiika, Kupruska). B
KauecTBe MCXOIHBIX MaHHBIX 10 COCTaBy M 00BbEeMaM
CTOYHBIX BOJ MCIIOJb30BAaHBI 0000IIEHHBIE CBEIECHHS
CTaTUCTUYECKON OTYETHOCTU 2-TH(BOAX03), MPHUBE-
JeHHble B paborax [1-6], a o cocraBy M pacxomam
PEUHBIX BOJ — CBeJIeHUS U3 paboThI [7].

MeToauKa uccnegoBaHumn

OlieHKa aHTPOINOTeHHOTO BIWSIHUSI TPOBOIMIACH
MO IBYM MOKa3aTesIsIM, TO3BOJSIOIIUM TOMYYUTh 00-
1iee MpeacTaBIeHue O XMMUUECKOM COCTaBEe PEYHBIX
BOJI U YCJIOBUSIX €70 (hOPMUPOBAHUSI, — CyMME TJIaBHBIX
1oHOB (C,), MOYTHU IMOTHOCTHIO OIPEICIISIOIINX MUHE-
paNU3alio BOIbI, U COAEPKAHUIO YIIepoaa OpraHu-
yeckux coennneHuii (C,,). TIockoabKy B CTOYHBIX BO-
JIax KOHLUEHTpALMM MOHOB KaJIbLIUs, MaTHUSI, HATPUS,
Kanvs, TnapoKapOoHaT-noHa u BeandnHa C, BO MHO-
TUX Cyvasix He U3MEPSIIOTCS, HO TOYTH BCerja orpe-
JEJISIOTCS CyXOi ocTaTok (S) M OMOXMMMYECKOE ITOT-
peonenue kuciaopona (BIIK,), cymma rjaBHBIX MOHOB
B CTOYHBIX BOJaX OMpE/E/sIach PaCUeTHbIM MyTEM IO
MOJTyYeHHO! aBTOPOM AMIMPUYECKON 3aBUCUMOCTHU
OT BEJIMYMHBI S, a conepxanue C,, — 10 3aBUCUMOCTH
or BIIK





