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AKAJEMUS HAYK KHPTH3CKOHM CCP-:

OTILEJEHUE ECTECTBEHHBIX H TEXHHYECKHX HAYK
WHCTUTYT ®U3UKU U MEXAHUKH TOPHBIX MOPOA

Ha npaBax PyKONHCH

10. 9. CABEJIBEB

WCCJHENLOBAHUE CEWCMUKHU NMPOMbBILWJIEHHDBIX
B2PLIBOR NPU BENEHUU FOPHBIX PABOT
HAIL MYCTOTAMU

312. OTkpoitas pa3paborka M 9KCNAyaTalHs yroJbHbIX, pyAHbIX H
HEePYAHLIX MECTOPOIKIAEHHH NMOJE3HLIX HCKONMACMBIX
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ApCcepTaiil, NPeACTABICHHON HA COMCKAHHC yUeHOH CTeNneHH
KaHAWAATa TEeXHHYECKHX HaYK
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AKADEMHWUA HAYK KUPTU3CKOHW CCP

OTHAEJEHHE ECTECTBEHHDLIX W TEXHHUUYECKHX HAYK
HAHCTUTYT ®M3WKI M MEXAHHKH FOPHBIX gle)elopil

Ha npasax pyROMHCH.

10. 1. CABEJIBER

MCCﬂEJOBAHHE CEMCMUKH ITPOMBITIJIEHHBIX
B3PbIBOB [1PH BEAEHHH FOPHBIX PABOT
HAL MTYCTOTAMH

312. OTkpbiTas pazpadoTKa I IKCMAYyATAUHA YrOJbHbIX, PVAHBIX H
HepPYHbIX MeCTOPOAKACHHH MOJIE3HLIX HCKONAeMBIX:

ApTopegepar

AHCCEPTAINN, NPEACTARICHHON HA COHCKAHHE YUYenoil cremen
KaHAHI1aTa TEXHUUECKIX HAVK

OPYH3E 1368



Bpejgeunue

B naTHaeTHeM i1aHe pa3BHTHS HAPOAHOTO XO3AHCTBA CTPAalb
na 1966—1970 rr. 6oaplioe 3nauyeHHe npHiaercs pocTy roOpHOAO-
OuiBalonieil npoMbiIieHHocTH. Yke B 1960 r. Ha 1010 OTKPRITOTO
cnocoba paszpadorku nmpuurioch 65% ot obielt 1006 PYL HBET-
HbIX MeTadanoB, a kK 1970 r. oTkpoiTblil cnocoh Oyiet obecneun-
~Batb 70% mofblun. B mepenexmige VACAbHbLI BeC OTKPLITBIX TOP-
HbiX pafOT 3HAUHTILHO BO3PACTCT, 4 00LEM TODHOH MaCChl, OT-
OUTOIl ¢ MOMOLILI0  OYPOR3PLIBHLIX padOT. COCTABHT HCCKOADLKO
MANOM3.

Visesrnuenue 100biui pyJa OVIeT B GCHOBHOM OOeCnCHHBATHLCS
32 CYeT pacLIHpeHHs JeHCTBYIOIHX HPELIPHATHH. POCT MOULHOCTH
TOPHOPY/AHBIX iIPEINPHATHIL MPHBOIUT K YBEIHUCHHIO OAHOBPCMEH-
HO B3pbLIBAa@MLIX 3apsics BB, Beca KOTOPLIX yiKe K HaCTOALEMY
ppeMeny Jjocmiraior 300 7 1 Go.abuIe,

Kax npaBH/10, TPOMIVIONLAIKH N ZKUHJbBIE TOCCAKH ACHCTBYIOULHX
ApeANPUATHIT PACnO.I0KeHbl Ha HE3HAUHTeJAbHOM  Y/IaACHHH 01
MeCT MPOH3BOACTBA B3PLIBHLIX padoT. B aTiX yea0BHAX HHTEHCHB-
HOCTb CCIICMHUCCKHX KovicOauuil MpH B3phiBaX MOXKeT AOCTHTATH
BEJMUHIL, ONACHBIX [LIST 3JaHiil H COOpY/KeHuil. ITO MPHBOAUT K
onp aHiueHII0 Becos 3apsijloB BB, uTo, B CBOIO OUEPEAb, BLISLIBALT
ypeanuenne uiena s83puisos. [locaennee OCI0KHAET TEXHOIOTHIO
OTPaGOTKH MECTOPOKACHHH H HEPELKO 5B/AETCS NPHYHHOH M JOCTO-
eB KapbepHO-TPaHCIOPTHOIO 000PYAOBAHHSI. " s wme i
. Db peKTHBHBIM CPEACTBOM CHHMKEHHS CEHCMHIEOKOro JCHCTBA
B3pbIBA SAB.IAETCS -KOPOTKO-3aMeLIeHHoe B3pLIBaHNe H TaKKe. HH-
JKOHEPHLIE METOJAbl 3aLIHTbLl OXPaHACMDBIX 00BLEeKTOB, KaK 3KPaHH-
poBanile W LieieoGpa3oBanye, C NMOMOLILPIO KOTOPbIX JOCTHIACTCA
CHIDKEHHE CeiicMHUEeCcKOro 3 (PeKTa B3pblBa B 2—3.pa3a,. . .. «-
" 3paunTeqbHOC CHHZKEHHE CeHCMHUECKHX KomeOaHuil OblI0. OT-
MEUGHO MpPH MPOBEIEHHH HHCTPYMEeHTAIbHLIX HAOMIONSHHH HCCIe-
nOBATENAMH 34 MPOXOXKACHHOM CEHCMHYECKHX BOJIH HEPEe3 TPEILH-
Hbl, C6POCH], Pas3.JI0Mbl, BBIGMKH, OTPabOTaHible WAXTHBIE TOI.



VMeHbUIERHE CefteMIUCCKOTO ARMCTBNSA B3DLIBA B ITOM C.1y4ae nipo.
nexoaut B 4—6 pas. Ha psiae mpeanpHsiTHH CTPaHbl  AefiCTayio-
LitHe Kapbephl NpoH3BOAAT BbICMKY POJIE"SIII:IK HCKOII fﬁiE‘:M blX, OCTasB-
JI@HHBIX B NOTOIOUHHAX, LeJHKaX, doprax wavep. K uncay rakuy
[]*pe;unpf;-m"mf-'[ oTHocsATCeA JleHuHOropckoe, 3[:1[)}’!}['013{3}{-0&, HU*PiL-'Ib-
cKoe, Xali1apKaHCKOe H IpYyrie. :

[lpi 3HAHHH 3aKOHOB PACMPOCTPAHCHNA CEHCMHYCCKHX BOJIH B
TAKHX FOPHO-TE0J0THUECKAX VCJIOBHAX, OTPa0OTaHHbIe BbIPaGOTKY
MOLTH Obl CIVKHTD ‘HadeXKHOH 33UIMTOH OT CeHCMHUUECKOTO JeHcr-
BHS :B3pbIBA. ‘Ha oxHOM 13 KPYMHENUMMX PTYTHBIX NMECTOPOXK 1e-
nuit — XajiaapKaHnckoM, HPOMBILITEHHbIE MIOULAKH 11AXT pacio-
AoKeHbl Ha paccroshun 50—300 4 ot MECT [ITPOH3BOICTBA B3phl-
BOB, a OTpadOTaHHble NOAIEMHLIM CIOCOOOM KaMEphbl IMNMEIT 06D-
BMB120T: 1000 23 1030000 4. K ToMY XKe crnelH(PiKa MecTopox 1e-

HHA- (HaTHUde NVETOT,  OTPA0OTAHHBIX KAMCD pa3jiOMOB M T. 11.);
ppedyet Ooee  1eTaAbHOFO pacuera AONYCTHMOro Beca 3apsinia BB
£ 0€3011aCHOr0 PACCTOTHNS.
2 Ilpi .3TOM pacnogo’KeHHe MeCT B3pPblBd, KaMep, OXpaHAeMbIxX
- COOPYKEHHH MoKeT ObiTh CaMbIM Pa3HOCOPA3HLIM. ITO 11 Onpese-
JHUTO 11eJ1b HacTosLIeH padoThl: HCCTCTOBAHUE CCHOMHKH ITPOM bl LI -
JEHHBIX B3DbLIBOB NPH BEIEHHH TOPHLIX pabOT HAT NYCTOTAMH.

B cooTBeTcTBHH C MOCTABJICHHON LEJIbI0 B padoTe npeayeMar-
~PHBA.TOCh PEIUeHle Chae1yIonHX 3a1ay. |

1. HMeccneroBaHiie cecMHUECKONO IEHCTBHS 'B3PLIBA B CIL10I-
HOM MaccHBe (HM3BeCTHAKAX, CJaHLaX, /Kacnepon,1ax).
. = 2. HceaenoBaHire cefiGMHUEOKOr0 J1CHCTBUA B3phiBa BO (hJIAHT
OJIOCTH.
i3 MccneoBatine celfcMHYECKOro JeHCTBHS B3pbIBA 32 110.10-
€ThIO.- . - SRR i
f.«.ia.‘f-rl.-;-'Pl'aapaﬁoWa pacueTHbIX METOA0B U pEeKoOMeHIalMii no 0es-
~'-"4§ﬁﬁ_¢r§'o'4!qy BEIECHHIO B3PHIBHEIX pador.
= 50:-FlpoMblIIeHHAs [IPOBEPKA MMOJIVUEHHBIX Pe3Y.1bTaTOB HCC/Ie-
R \
-_:Hf;_c.1re (OBaHH5 IIPOBOJHANCH € HCNOIb30BAHHEM CepHiTHOI OTe-
"WELTBEHHON -ceHoMoanmapaTypul Ha xKapbepax «lOkHoe mogae» H
«Bocroynoe moae» Xaftaapkanekoro MECTOPOXK 1eHHUST (KO/IWI@KTH-=

- __"l' g )

3@4:@.&@1& «-Eaapymem{e_-nop'Hblx nopox ‘B3pbiBoM» HMucruryra
~Ou3HRH ¥ Mexanmin mopoa AH  Kupruscxoit CCP ¢ 1963 o
RO oS SR T e X

*- HviccepTaunoHHas PaboTa COCTOUT H3 BBe1eHHS, yeThrpex IJ1as,
OGIUHX BEIBOJOB H PEKOMEH1alHi, H3T0XKeHHbIX HA |58 cTpaHHIAX
MELIMHOMHCHOTO TeKCTa ' 19 Taduuamu u BxIouaer 42 piCyHKa,
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MCCIAELOBAHWE OCOBEHHOCTEM PACIPOCTPAHEHHA
CEMCMHYECKHMX BOJIH B HEOJAHOPOAHDIX
. FOPHbBIX MOPOJAX

.'.

["lopHbIe MOpOAB! ABJAAIGTCS CJA0ZKHLIMH TBEPABIMH TETAMH, T
KOTOPbIX XapaKTepeH MHOTOKOMIIOHCHTHLIH — COCTaB. HelcTBHe
B3PbIBA B COPHLIX J10POJ(aX CBA3aHO ¢ HaJHUHEM CIIeLH(PHYECKHX
OCOOEHHOCTEH — iHe CTAUHOHAPHEIM pacipocTpaHeHHeM MoJisd Ha-
FPSIZKEHHIT, OTVIHYHeM MeXaHH4YeCKHX KOHCTAHT ¢pebl B CTATHKE H
JAHHAMHKe, ObICTPOTEUHOCTHIO 001LEro [polecca, nosgBJaeHneM B Cpe-
e HapyLleHHi CIVIOWHOCTH 10 OKOHYaTe ALHOI0 3aBepIeHHs J1PO-
necca. I[Mepexojst K paccMOTPeHUIO 3aiay JJHH MK BOJIH, Pacrpo-
CTPAHSIOUMXCS B HEOAHOPOAHLIX CpelaxX, CJIe1VeT 3aMeTHTb, UTO
OHH TECHO CBSI3AHLI ¢ TEOpHeill JHHeHHLIX JH@pepeHHaIbHbIX
VPABHEHUH € IepeMeHHbIMH 'KOIPDuutHeHraMi 1 'pa3JIHyYHLIMH CHe-
HH(PHUCCKHUMH (PVHKIVHAMMU,

OcoOeHHOCTH PACHPOCTPaAHSHHSI 'CCHOMHUECKNX 'BOJIH B (DYHKIIHH
'=v(z) wm3yuasauch B padorax [aaszosckoro B. M., Ilemnene-
ga . B., Bappuman 3. H., boprdeabna P. # qp., 00JbIIHHCTBO
13 koropbix ooodueno JI. M. Bpexoscxkux. M3 reoperHyecknx He-
C.JIe0BaHUI (IPOXOAIeHHST MUMIYJLCOB UYEpPe3 ¢J0oH <Cjeayer OT-
verHTh padorsl [Terpawens . M., Enaasckoro B. H., BopoHH-
na 0. A., Pesunyenxo 1O, B., Ueknna b. C. u ap., B KOTOPHIX
OOCYIKJLAl0TCsl BOIPOCLI NOCTAHOBKH H pelueHHs 3ajay 110 SKpaHH-
DOBAHHIO H CrnocodaM MOCTPOeHHs TEOPETHUECKHX CEHGMONDaMM.
[I3meHeie ppoHTa ceHeMHUECKHX BOMH IIVIOCKHMH, C]epHUSCKHMH,
HHTHHIPHYECKHMHE TPaHHLlaMi pasjend pacoMOTpeHo B padoTax
Bviaprpesa B. C., INeabuntokoro B. S1., SIsopokoit M. K. u xp.

Mo iesibuble diceiejloBatus, 103Bodigiontie KaueCTBOHHO H3Y-
4aTh JAMHAMHUEOKHE XapaKTepPHCTHKHI CeHAMHYECKHX 'BOJIH, ITPOH3-
BOM/JIMCH HA YCTAHOBKe LISl TPEXMEpPHOro MOIEJHPOBAHHSA HAa
TBEPJ10-2KHIAKHX 'H ZKHAKHX MOJEJISIX M Ha YCTAaHOBKE J1JIS ABYXMep-
HOrO MOAEJIHPOBAHISA HA TBEPAbIX MOAe/IsIX. I3 3TOH 00JlacTH CJe-
ayer orMeTHTh pabdornl Meakuna B. H., ITapxomenko M. C., Daii-
ayauna M. C., EnunateeBoit B. M. u 1p. B pesy.ibTaTte aHaausa
JHTEPAaTYPHbIX HCTOUHHKOB H HMCCJICI0BaHWIl HA MOIAeNAX JAETCH
000CHOBaHHe (PH3UYECKOH MOAEH BLIPAOOTKH KAK TOJA0CTH € MJTOC-
KUMH, UUJIHHIPUYECKUMH HJH C(PEepHYecKUuMi TpaHHLlaMH pa3jea
C @aKYCTHUECKOH 7KCCTKOCThIO, OTIHYHOH OT OCHCBHOIO MacCHBA.

Has npocTeiimero cayuas MO, 1&TH BEPADOTKH KaK TOJJOCTH C
IITOCKHMH DpaHHIlaMH pa3lenaa B JHcCepTallit, HCIoIb3yA MEeTOX
JisxoBa [. M. u [loaskosoit H. I1., 1aHo pewenne 3a3auu 00 H3-
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pexoae uepe3 MOPOHT H T. 1. Us
- MHOTOKDATHO OTpaXKEHHBIX BOJIH,
THIICIB BOJIH.

MEHeHHu (poHTa BOJAHBI 3a MOJOCTBIO  (pHc. 1), [Moayyennpe
ypaBHeHHs U3MeHeHHA AaBJCHHA 32 T0TOCTBIO MOTVT CAYXKHTDL ggq-
KAYeCTBEHHO! OUSHKH JeHCTBHA B3pblBa H £n1p14=6-.:1~l-1 KCHHBIX pPacye.
TOB, MOCKOJILKY MpPH TIOTYYEHHH HX ObLT HCTIOIb30BaH Psig 01y-
UleHuil: opesa ynpyras, (pPOHT BOIHDI MIOCKHI, YCIOBHS Ha ¢ poy.
T€ 'BOJIHBI CBOAATCH K HempepblBHOCTH OQHOM H3 DY HKLIH NPH e-

P.r/cm? -

150

flagneHne

100

50

Puc. 1. Msmenenwe napienna P na (pponTe BOAHL 32
M010LThIO.

R — paccrosnye or D3PbIBA 10 TOYKH HalAloAeHHSA, .

" R*—paccrositilie oT B3
biBa 10 6J1}
<JOCTH, M. P N [KHeR Tpﬂllllllhlﬂ 10-

R**—paccTosiHie OT B3

blBa A0 na.
JOCTH, M. P AO najbHeH rpailiubt no-

PAaCOMOTDpeHUst Bbiai cJayyaH
CIyYau HadoKeHus pasaHyHbIX

Takum o6pasom, H3 aHA/IH3a HOCASL0B AHUIY OCOOEGHHOCTEH pAc-

—— S i il

JIPOCTPAHEHHS CeIICMHUECK!X BOJH B 'HEOJHOPOAHDLIX TOPHBIX 110~
poJXaX MOJKHO C/eTaTth CJAEeAVIONHe BLIBOADI. 7

1. duznuecKue MpolLecchl, BO3HMHKalOLLHe MpH pacnpoCcTpaHeH
CElIOMMYETKHX BOJIH B CJOUCTBIX cpeiax, 0odee XapaKTEDPHDI A5
BOMPOCOB CEIOMOJIONIH I CeIOMOPA3BEIKH, a A5 HIYUCHHA CeH-

. OMHUECKOro ,1eifcTBHS B3pblBa 'B ‘pailoHax TOPHBLIX BLIPAOOTOK ~MO=

'VT OBbITH HCIOAb30BAHbl JIHIbL KaK KaucCTBCHHLIC {1PeNOCHIIKH
151 aHAUIN3a BO3HMKAIONLIX SIBJAEHHH H OOOCHOBAHUSA (PHIUUECKOI]
MO1e/ T ITOJOCTH. S

2. [Ipu npoxoieHnn poHTa ceiloMHUeCKHX BOJIH 1€pE3 ITPEe-
rpaiy ¢ TJIOCKHMH, LWHANHIPHYSCKHMH HIH c(pepHUeCKHMH TPAHK-
LaMH pasjleda Had/101al0TCH 001aCTH AH (P ARKILAH H H HTepepeH-
UM BoaH, IlosiocTh oKasbiBaeT 3aMenHoe BJaHAHHE NMPH JWIHHE BOJI-
HbI, COM3MEPHMOIl € Pa3MepoM 110.10CTH.

3. Haudoqee obueit puanyeckon MoLe/1bio NoJIOCTH IpH €€ B3a-
HMOAEHCTBHH C CEHOMHUUECKHMH BOJHaAMH sIBJISIETCS MOLedb '€ 1110~
CKHMH, IHAHHAPHUECKHMH WK CPepHUecKHMH rpaHiIaMH pa3aedia
¢ @KYCTHYECKOHN 2KeCTKOCTbIO, OTJIHUHOMH ‘OT OCHOBHOTO iMaCCHBA.

MaTemaTHueckoe pelieHHe 3ajaul 00 M3MeHeHuH (poHTa CeH-
CMHYECKHX BOJEH MTPH ITPHHSITOH MO/ TIOJIOCTH JA0BO/IbHO CJIOZHO |
I HE MMO3BOJISACT YUHTLIBATL 'BCE MHOTO00Opa3ne BO3HHKAIOUUX 3[AeCh
IPOLECCOB, MO3TOMY H3YUEGHHE BOTPOCOB PaCMHPOCTPAHEHHA Ceu-
CMHYECKHX BOJIH B OKPECTHOCTSIX 110.10CTH FOPHLIX BLIPAOOTOK 00-
Jee Ueaecood0pasHo OCYILeCTBAATL TAKKe JKCIepuMeHTaNnbHO.

Cilea0oBaTeabHO, HOCAGIOBAHHE CEHOMHKH  MMPOMbIUVIEHHBIX .
B3PLIBOB IPH BEAEHIH TOPHLIX PadOT HAL MYCTOTaAMH BO3MO?KHO
T1laTeAbHOI NOCTaHOBKOI IKCNePHMEHTa/bHbIX PadoT.

FTJTABA 11

AHAJIY3 MAPAMETPOB CENCMHUYECKUX BOJIH NMPH
BEJEHWU B3PbIBHbIX PABOT |

Be1enne 0ypoB3pbIBHLIX padoT B HEMOCPEACTBEHHOH OJH30CTH
OT MHYKCHCPHBLIX COOPYKEHHIT CBA3aHO ¢ HEOOXOAUMOCTHIO OCO0O
raTe IbHOTO NMoadopa ‘M pacyera TapaMeTpoB B3PbIBHBIX pador,
BE.ITHUYHH 3aps10B, METO10B H CMOCOOOB BLINOJIHEHHS MAaCCOBbLIX
B3PLIBOB. JTO HaJaraer H3BeCTHble OrpaHHueHis Ha TIPOH3BOJ-
CTBO MaCCOBBIX B3DbIBOB, TaK KaK B JIAHHOM C.Jlyyae MeTOAbl Bexe-
HUS B3PbLIBHBIX PadOT JOJKHbI BCEIET0 NOAUHHATLOA YCIOBHAM
celloMHUYeCKH ‘0e30macHbIX paccTOAHNH, 0€30NacHOro pas/iera Kyc-
KOB MOPOABl M Y1aPHOTO 1eHCTBHS BO3IAYUIHOM BOJHLI. KK HacTo-
AUIEMV BPEMEHH HaKOoMIeH ‘0010 IKCNePHMEHTANbHbIH MaTepi-
a1 MO H3Y4YeHHIO MapaMeTpoB PACIPOCTPAHEHHWH CEHCMOB3PhIBHBIX

BO.TH B Pa3JTHYHBIX TOPHO-I€0/J10NH JeakHX VO TOBHAX.



'B oTeyecTBeHHOI NPAKTHKE IKCIePHMEHTAIbHbIC HOCIe10Balyy
AMIJIHTY/AbL OMelLeHHsl TPYHTA B PYHKUHH OT PACCTOSIHUS AJ151 o
" HOpOJIHOTO MaccABa POPHLIX MOPOJ BNEPBbIE OLLIH mpoBeaeHb Ca-
- qoBokuM M. A. M3aveHeHHI0O aMITHTYI ICEHCMHUCCKHX Koaedamui;
‘B 3ABHCHMOCTH OT JMULUEHTPAIBHOrO PaCcCTOAHNA IOCBAILGH Dy
‘paGotr Measeagesa C. B, Kupniiosa ®. A. HauSoaee ofuyay
- EDOP‘MYJTH ,lﬂ‘ﬂ |pa.c*qua aJ.},-[}],_TI!i-IT_V.,l CMELICHH FPVHTA Gblflﬂ []'p@’!_'l-
-~ noxkena . /1. bapkaH.

B 3a-npazﬂ*uuqaﬂoi’1 NpakTHKE B 3TOM rPIa-ri'paB"ltﬂi-li-}-l NPOBOJAUJIH He-
‘cnenopanus Tonen n Yunge, Poxsea, Kpeniaeaa, Moppuc, Taiix-
Manl 1 ap. O6uwuM, MOMHMO NPOMO3IAKOCTH NPEAJIaraeMblX aBTo-
paMu (opMYa M MaJioif HX NPAKTHYECKOH MPHTOAHOCTH, sB/IsETCS
-po‘: yTO JaAHHbIe 3aBHCHMCOCTH HE YU HTHIBAIOT 00JILIIOTO 'I{(J;I*IIIIC(fT[]Ei
(axTOpoB, icyLlecTBEeHHBIX B KOHKPRTHON TOPHO-Te0I0NHYCAKOI 06-
CTaHOBKE, T03TOMY KPHTOPHAM OLEHKH CCHCMHUYECKOTrO AeilCTBHS
B3pbIBA MPH OXpaHe PasTUYHLIX O0BEKTOB aMINIHTYIa CMCUIGHHS
HCMOJIb30BaHa ObiTh HE MOXKET.

B mpolecce aJajJbHEHIIHX JKCOEPHMEHTAJAbHLIX PAOOT Oblio
YCTAHOBJIEHO, YTO MeXAY BeTHUHMHOH CKOPOCTH KO.J1¢Oa Il 1T pas-

PYLLIEHHEM CYLLECTBYeT MmpAMas CBSA3b, MEzKAY TCM 1/ aMITHUTVL i
- YOKODEHHH TaKOH CBA3M He Hali101a.10Ch. CKOpOCTb, KaK KpHTe-
PHH OLGHKH JelCTBHA B3PbiBa Ha OXPAHAEMbBIE COOPVIKEHS, B Ha-
CTOsILIlee BpeMs HCnoJab3yerncs B Hccaeropanuax Meseaesa C. B,
Jlamsunon I'. A., Powmawesa A. H. (M®3); [leittoiuna §1. 1., Ep-
~woBa M. A., (I19Y Coio3sapuiBnpom); Kysuenosa . B., Mupo-
HoBa I1. C., Cucuna A. I'. (YHHUUnpomenn); 3ypkosa I[1. 3., Bo-
rauxoro B. @. (Marnuroropokoit TMH) 1 MHOrHX Jpyrix.

HeomoTpsi ma MHuorooGpasue popMy.1, mpeiaoKeHibix 8 pado-
TaX pasaHYHbIX ABTOPOB, B '00ILEM BHAE 3aBHCHMOCTHL 3MEHECHHS
CKODOCTH CMELICHH B (PYHKUMH MPUBEICHHONW BEJAHUHHLI 3apila

= —— ‘ - . R
P= —R WM MPHBEIGHHOIO PACCTOSHHA o= ;:',}'Q: MOZKET ObITh
BBIpAYKEHa Kak: |
b : . 3 3 lafl';.--Q_. i H
| U= A==
: . GEREY

4 .
nge / — KO3((PHUHEHT NPONOPLHOHATbHOCTH:
Q — Bec 3apazna BB, ke; | '
- R — paccrosHue 10 06bekTa,
n — Ilokasateasn
BOJIH.

CTE€IIeHH 3 dTYXAHHSA CelicMOB3 P LIBHDBIXN
-CKopocThb CMCLLCHHA TPYHTA 3aBHCUT OT CBOJICTB rpvHTA, B Ua-

[

.l.

A ok a i g —_—

CTHOCTH, OT.MJOTHOCTH H CKOPOCTH
BOJIH 11, B HEKOTOPOIl CTeNeHH, oT Tuma ¥ coiicTB BB. |

CKOPOLTL CMEUICHHS MPYHTAa 3dBH CHT

crepoepra, Knacrpowva,

pacrnpoCTPaHEeHHA YNPYTHX
KaK TOKa3laJgH JavybHeHulHe HacJaeJd0BaHHusI,
OT TEXHOJOTHH BeAeHHS
B3PLIBHEIX PadoT, NpH 3TOM 3HauenHe «K» KOJ€01eTCs B JOBOJILHO
IHPOKHX npeteaax — 60—600. |
CoBepLIeHII0 OYEBH/IHO, UTO A5 noJyuyeHts 10CTOBEPHBIX AdH-
HbIX O CEITCMIYECKOM XeilCTBHH B3pbiBa B 'KOHKPETHbIX IMOPHO-TEO-

[loxuMo 3TOTO,

JOTHYECKHX YCI0BHIAX HEOOXO0 MO MPOBGAEHHE HHCTPYMEHTAJlb-

bIX HabaoACHHI 110 YTOYHEHHIO BEJHUHH «K» u «n». B ucene- .

0BaHNsX 3apyoerkHbix yuenoix O. Poxseasa, Jlanregopca, Ye-
A. dmapca, I. [HoprByaa m JLp. CKO-
DOCTH  CMELLeHHS, KaK IKPHTEPHIT OLEHKH CelICMHYECKOTO AEHTTBHS
B3pbIBA, HAXOAMT BCe Gosee WHPOKoe nMpH3Hanue. BBWLY aTOro,
B HALKK HCCJACACBANMSIX TPH H3YUEHI CeitaMHUECKOro AeHCTBHA
B3PLIBA B CJOMKHBIX CperaX OCHOBHLIM KPHTEPHEM 'OLE@HKH TIPHHATA
CKOPOCTD CMELLeHH S YaCTHIL TPYHTA B (PYHKLHU MPHBEAEHHO BEJIH-
GHHB 3aPsjia O WK TIPHBEACHHOrO PaccTosiug /.

[ToMHIMO CMEIULeHHST H CKOPOCTH pacrnpoCTpaHeHH s celcMilue-
CKHX BOJIH '00JILIIOE 3HAUEHHEe MpH OUEHKE CeHOMHUENKOro mAeHcT-

10JBb3YIOT TEXHOJOTHUECKHE W HHXK@HEGDHBIE METO/LbI
CeloM HYeCKero AeHCTBHS B3phlBa.

BHSI B3pbiBa HMeeT H3yueHHe MepHoxoB H 1acToT Kos1eDaHuil TpyH-
Ta, BbLIZBAHHBLIX B3PLIBOM, HO BJIHSHHE MEPHOLOB H YACTOT HA OX-
nansgeMble 00BLEKTBl HAXOAHTCS B (CTaIHH H3yUeHHs1 1 HaLo MoJia-
(aTh, YTO JajdbHeine padoThl B 3TOH O0JACTH JaaVT 'COOTBETCT-
BYIOLLE OTBETHI 110 JaibiM BonpocaM. CKOpPOCTb CMEILEHHS CeH-
CMUYECKHX BOJIH U3MEHSCTCS B 3aBHCHMOCTH OT PacioJozKEHH He-
rounuKa Bo36yk e, CKOpPOCTh GMElLeHHs ‘CeHOMHUSCKHX KOJIe-
Oanuil ObIBACT HHOD1A JIOCTATOUHO BbICOKOI, CMOCOOHON BBI3BAThH
CVIIECTBEHHBIC TMOBPEZKACHHA OXPaHAEMBIX OOBeKTOB.

Jlas 10CTH/KEHHS PHTMHUYHON pPadOThl TOPHOTO KOMINIEKCA HC-
CHH2KEHH A
He pacomMampuBasi TeXHOJIOIH-
UEOKHE METOAbl YImpaBJeHHsT CeilcMHUYEeCKHM JAEHCTBHEM 'B3DBIBA,
KOTOPbIE JCBOJILHO XOpOIIO H3J0KeHbl B padoTax 3ypkosa I1. 3,
Boraukoro B. A, Kyaueuosa I'. B., Muponosa IT1. C., Cucnua A. I,
Cadonosa JI. B., Lleimmua d. M., Epmosa M. A. u np., obpa-
THM BHHMAHHE HA 3aLHTHbLIE ‘MEePONPHATHS, o0ecreunBaoLIe CHH-
JKeHHe celtomuyeckoro 3¢ dexra, B 4aCTHOCTH, ‘Ha MPHMEHeHHEe HH-
)KEHePHBIX aHTHCEHCMHUCOKHX MEPONPHATHH TaKHX, KaK IKpaHU3a-
14, UeTeodpasopaHie, YUeT reoTeXHHueoKoH 00CTaHOBKH H Pellh-
c¢ha MECTHOCTH.

Kak ycranosJeHo uccaegoBamuavu Asepuinna C. I, bapa-

nosa E. ['., Mocuneny B. H.,

HCITOJIb30BAHHE 3KpaHHPYIOLIEH

nperpaibl, aKyCTHUGCKOE 'COTPOTHBIIEHHE KOTOPOH HH>KE COMPOTHB-
JdeHns OCHOBHOMH cpelbl B 2—4 pas3a, mo3BOVISIET CHH3UThL' CKOPOCTh
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SAUUTHO® 3HavyeHue jueqn G 1QroTH o 0 M Tontalial
O TH3KHX Dac | S TIPHATHO CKa3biBaeTest Ha .
viaX paccroanuax. C NOBLIUIEHHEM paceT ¥ Rl
MCTO B3PbIBAHHSA ¢ IKPAHOM CTAHOBH T e O el DR
C METOIOM HIeTend i AHOBHTCA KOHKYPEHTHO-CNOCOGHBIN
Vo HIevTeoOpasoBanug, HeeMmotps m» '
HLIX 3aTpar, SJHHHHTE-:IhHC; \‘%g ;oil'j;{lsilelf gl Rl BT
_ - ¢ YL O/ T TEXHO.TOHIO 'Be1€} |
HbIX pa’OOT M He Bee LWEHHA 33pPhLiB-
BCETNAd J4CT ZKe1aeMble De3ViIbLTa .
e et O A AKCTa€Mble DE3VIbTATBI, B TO BpeMs
g s AHHICCKON 0OCTaHOBKH H T€O0IMYECKOH CTPYKTVPDI
.IEIHOI‘DM CHUKAET BPeIHOE (1eHCTBHE B3PbIBA. ol A
iC(‘..."‘-m".IE' : A B rod R 1
PAHEHHH CeMCMIUYECKHX BOJTH B/10Ib T€0. TOTHUECKHX CTPYKTYD 3a-
"YW Q. , . ‘ .
T}:\;HH& INTOTHOCTH 3HEPTrHH NDONOpIUHOHAIBHO 4 CTeneHH OT pac-
Erowm-m, 4 TPH pACHPOCTPAHEHHH BKPECT CTPYKTYP, TLIOTHOCTE
SHEPIHH YObIBAET C PACCTOAHHEM B CTENEHH 9,9.
Clie '00/JbllIee YMEHbUIeHHEe CKOPOCTH Ko 1edaHHsd Had 110 1aeTCs
[P ITPOXOHTCHHH CEHCMOB3DBLIBHBIX BOJIH uUepe3 30HbBI HapylLie-
HIEsE CIVIOIHOCTH B MAaCCHBE COPHBIX MOPOJ, TaKHe 'KaK BbleMKH
KapbepoB, OTPAOOTAHHBIE ITAXTHbLIE MO.TS. |
CoraacHo uceaexoBanuam Kysuenopa I'. B., Heao6osa (0. H.,

JKDAHA CAYKUT e

B 9TOM CJIVuae CHIYKEHHE CKOPOCTH KO.Ie0aHHii MPOHCXOINT B 3,0— .

7 pa3. CKOJIbKO-HHOYAb MOJIH LIX-HCC.1eTOBAHTIT, CBA3AHHBIX C H3V-
qEHMHEeM BJIHSHHS TMO0J0CTeil TOPHBIX BHIPAOOTOK HET, MEZAILYy TEM
NpH 3HAHWH 3aKOHOB pacMpOCTPAHCHI CE‘i'l-C?\I-IIIIG‘i‘:‘iKlI:{ BOJH B
paifoHax TOPHBIX BBIPAOOTOK MOCTEIHIIC MOTYT CJYKHTb HaLEX-
HBEM CPEJCTBOM YIIPABIGHUS CEHCMHUCCKHN AL . D255
11eJIbI0 (epeHeceHust pe3yJabTaTob MCC1e10BAHHH Ha UOJEE_O{}UILIIOL_.
cJAVYad Upe3BblyaiHO BarKeH BHIOOP 00OCHOBAHHBIX KPHTEPHUEB I10-

G n6oee TOJHO 0TPaXKAINHX ECIO CI0IKHOCTE (pu3iue
O e TORAHHH  CEIICMHUeCKOro JIeHCTBHA
CKHUX IRpOLECCOB. [Tpu x-t-ame,:fo.ﬁanm | Hw;mm.!emm AT
B3pblBa B CIIOMIHEIX CpEAas Ha OCHOBaHHII L 1. |

HHJI IpHHHMAaeTCs BeTHITHHA
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VAVT Haf-

neiicTeHeM B3pbiBa. C

oaH ‘B 00J1ACTH - TOPHBIX
PTHHA 13MEHEHHS (ppOHTA BOA-=

bl KaK 33 MOJOCTbIO, TaK H Mo (uiaHray ee. FecaenoBanue Cel-
CMHUYEGOKOro JeliCTBHS B3pbiBa TOJbKO B (DYHKIHH O MTH [o He-
JA0CTATOYHO, TaK KakK TIOJHOCTbIO HE OXBAaTbIBAET BCE MHorooopa- -
e NPOLECCOB, a (O3BOVISeT JHIUIb KOHCTATHPOBATD rakT obuero
M3MEHCHHST (DPOHTA BOJHDL. .
CorviacHo MPHHATOH MOAIH NMOJOCTH TOPHBIX Bblp'AOOTOK, Ha
pacnpocTpaHeHne cCeiiOMHUSCKHX BOTH CYHIECTBEHHOC BJIUSIHHE OKa-
3bIBAIOT: 3
1) reomMeTpHUECKIIE Da3Mepbl BhIPaOOTRH ~— [, = nomnepeyvHbIH,
[o — TPOAOILHLIH pa3Mephl MOJTOCTH; |
2) paccrosH’e OT HCTOUHHKA BO30YKIeHA—R,
3) JJHHa BOJHb, BO30YK1aeMas BIPLIBOM — A, _
4) ‘HHTEHCHBHOCTb MCTOURHKA, 3aBHCALIas OT Beca 3apaia —Q;
5) akyctHueckas xectkoctb apea —Cp-p
EciaH BLIPA3UTL PACCTOSHHE OT MCTOVHHKA BO30DYK/IEHHS 1O

Ly
YHKTa PErMCTPAUHN uepes3 r1= p~ -—BO (laHr TOJOCTH M HEPE3
L
ry= 75— 3 7NOJOCTHIO, IJIHHY ‘BOJHB 'KaK Npou3BeeHHe CKOo-

DOCTH PACHPOCTPAHEHHT TMPOLOALHLIX  BOJH— Cp, ‘Ha INUTENb-
HOCTH TOJ0MKUTCALHON (ha3bl Konebanua—Cp-t, . TO NpH HCCJE-
noBatiy B0 GJAaHr noJOCTH 3a OCHOBHOH napaMenp JABHKEHHS MO-
;KeT ObITHL NPHHATO OTHOILEHHE:!

i Pia | (@)
1'1'1/6— -
d 3a NoJIOCThbO C |
« [
}'-z=' '—E"a""ﬂ (3) .
rg'1/6

| &
rne Ay H g — MpHBEAEHHAs AJAHIA MOJYBOJIHDL (MeKe™ /3). Ta1K_~_
KaK OKOpOCTb pacmpocTpaleHHs Npo/IoJIbHEIX (BOJIH BO MHOIOM 3a-
BHOHT OT HapYIIEeHHOCTH (cpebl (TPeLlHHOBATOCTD, cOpOCH!, BhIpa-
BOTKY M T. J.), TO BBeAGHHEM B MapaMeTpsl Ay H Ay 'CKOPOCTH MPO- . -
10bHBIX BOJIH Cp B KAKOH-TO CTENMEHH YTHTLIBACTCA 1 MJIOTHOCTHAS
XapaKTepHCeTHKa 'oped. TaKkiM o6pasoM, H30paHHBIH MmapaMeTp Ha-
16osee noJno oTseuaer TpeGOBAHHAM MU MPHHATOH MOJAENH rop-
HLIX BhIpaOOTOK. : . 2
B pesy.ibTate aHaJu3a MapaMeTpoB CEHMCMHUCCKUX BOJIH TIPH
BeJCHHH B3PLIBHBIX palfoT B PATHUHBIX YOIOBHAX MONHO CA€-  © .
JaTh ciaeaylollie ‘BbIBOIbIT ' |
1. K HacToAILEMY BPEMEHH pacnpocTpaienne CeHCMOB3PEIBHBIX .
50.1H Hau6o.ee [M0JHO H3YUeHO B CILIOIIHBIX CpeAax, HO 1IMPOKUH
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