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PR o ol KEXIV, Ne b, 1981 Mexanmies

O. Al APYTIOHOB, C, C. TPUIOPHH. £. 3, KAMAAAH

O BAMAHWH ¥POBHA I'PYHTOBBIX BOJA HA TMPOLJECC
BBIEPOCA I'PYHTA B3PBIBOM

Hecaeaonanme aeficrana B3pHBa B PYHTAX B FOPHBIX HOPOJAX HEARETCH
OAHDH M3 AKTYAABHBIX MpolAeM COBpEMEHHON Mexannxn, Ocobuf HHTEpeC B
ATOH GHAICTH NPEICTABARIOT AAAIUH, CAAIAHHBIE C HOCACZOBAHHEM BIPRIBOE 12
BuOpOC, KOTOPHE IMMPOKD HCMOABAYIOTCA B BOAOXO3MICTEENHOM CTROHTEADL-
crae. lpn negrotomse xpyiHbix npoMbimaenibix BIPLIROB Ha BHOPOC BO31H-
KAET HeoBXOAHMOCTD B PUiienHy PHAA BRKHBIX BONPOCOH, TARHY Kak pacicr se-
ANHHEBL 32pAAa H FAYGHHBI BrO JACHICHHA, ONPEAEACHHE REOAMUCCTEL HAO0X -
AHMBE 3307308 H CXEMB HY PACIDOADMCHH A, H.hll:'u:}p Hanboaee PHUHOHAABRHOD D
HHTEF}HE..-\H AaMEIABHNA Hi.‘n_[]].'ll'ﬂﬂ DAHRHX JADHICE MO OTHOLWISHHE K APYIHM. nopei=
Ckazaue ORONHATEABNBIX peayabraton mapmsa. [loka uro mee atn sonpocm
PeliaoTes  BechMa npHammenxo, Ocoonoi PHECHETOR  CAYHENT HanamAriH b
OOBIT BCAEHHA BIpWBHLIN paGor, SonAOmenusii s PABANYHDIE SMIHpPIHTECH ifr
Popyyant i npannaa, Ocofyo 1pyasocts npedcTasaser NPOBLAENHE AApBH-
B pABOT B CADMHBE FHAPOrEOAOPHYECKIN YOAUBHAX — B FOYHT#X © BBICOEOH
CCTECTBEHHON HALMHOCTBIO HAH HpH GAH3KOM PACTIOACIKEHIE YROBHY TpVvH -
BEx moa B sapAay BB, Kax noxassreaer NPpaETHRA, B 3THX YCAQBHAX 1npodiiay
BLIEMOR, OOAY IaEMBIN B peayanTare ]-'I-.'I-J_'I]J!III-GH Ha B].'l.l'ﬁ].'.l'f'llli.:1 HACTO ORAADIDAHITCH B
PEIKOM HECOOTBETCTEHH € TMIPOCKTHBIMH W HE MOTYT ObTh TPHEATHL K FRCLA Vs
Tauun. B neprom cayuae mniemra  okasbisaetcs SANCAHEHHON YaCTHYHO HAM
MOAHOLTBIG  pasmumennon maccoit |1, 2, 3], ae BTUDOM CAyuae obpasyerca
BCnyuenuaa sona rpynra [4].

Mozsmo ROHCTATHROBATS, UTO U HACTOAINLE BPeMi OGBEM B3IpMEBHLIX pa-
6'3'! B YRAIAHHBIY FYCAORRAY ZHIYUTEARHO MEHBLIE, neM B ['p}'i[THK COTECTREMH =
Bozaymuon Baamuoctit. |lpuvsnoi ssaserca xak HEAULTATOYHAR HAYUEHHOO|h
Ha0AI0 481010800 5 NPH YRAZBAHHDIR YoA0BHRAX adipexTon, Tag o OTCYTCTHHE BRI-
AY¥ 2TOPO HayuBO-0OOCHOBAHHBLIX METOACH MHHCHEpHBIX PACHETOR TApaveTpPoR
H TEXHOAOPHMECKHY CXeM NPUNIROICTDA B3PLERLX paboT, St TPYAMOCTH, Nl
BLC BOJPAcTaWWeM TPeOOBAHNN J00CTHMeHHna MAKCHMIABRON  BulerTioann ri
HCNODAWIOBRHEA 3HEDrINT Daphisa, DENBOAAT & HEODXOAMMOETH T YComepney-
CTROBAHHH CYILECTBYIOMNY | padpadorke AoDbL TEXHOMOTHHLCHNX CXEM 11 Me-
TOAOE pacHeTa NAPaMETPOB 35D A4,

Hac'rom.]_i,a:a LTATed NOCBAIIEHA HCCAL10BAHHIO agperTa  BCOVYURAHHMH
PPYHTOR npu Bapunax Ha ontbpoc. Jdanmoe zpaenne HaGARAaAOTE TPH CTRON-
TEADCTEE pAAa KPYNHBIX kanaros M xoanextopoe 8 Cpoaneil Asun. Hime -
BOLATCH JaHHBIE 0 HEKOTOPDIN KOHKPETHRX OODERTAX NEH CORTAHNH KoTopME
FTOT pPMeRT NPOABHACH,
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PaTROE DRUCAHME Aapuigos ¢ odierTom HEAYUUBAHNA

aa AM-1. B antorornseckom otHouemm rpacca saana JM-1 npea-
CYMECHAHO-CYTAMHHCTOR  TOAwed ¢ npocxommn (1—2) u ammzamn
0.5 M) necka u PpaBsHANO-TAAEUHHKOBbY oraomenuii, Cyraupks u cynech
JACOALHB W 3ATHOCOBANB], HX 33COACHHOCTH COCTABANET BEAHUI-
4 11% no ornowennio x BOZAYWHO-cYxoMY rpyuTty, Pacnpegeaenuc
0CTH MO PAYDHHE TOAILM B MPEACAGX YEASAHHBIX NHKETOR MOKazaHa Ha
, OTKYAa BHAHO, MTO € YBEAHUEHHEM FAVOHHD BAGKHOCTH FPYHTOR vEe-
I AHHHBAETCHA, OJHAKOD Had OJHHAKOODIX
BANMEOCTE L, %% | FAYGHHAX B paIAHYHBIX TOUKAX TPaccsl

10 I OHa TparTideckH oAHHaxosa, (Duanucs

= L" | | CHHE CHOHCTBA PPYMTOR [pHBELUHDD o

Taba, 1, QDcoboit sakonomeprocTH B8 xa-

Rt '|“ Codq o (AKTEPHCTHRAX TPYHTOB He Habaogacr-

B 2__ t, i 1 i, Beaegernue phicokoil saconennocT

S| * s’ . MARCTHHHDCTE HepmCoxas, O rayBuiod

g f, - ‘2 B | ZacoaenHotTn ymenswaercs. Casuro-

5 a :,u BLIE XapakTepHCTHEM CPYHTOR HpHHECIC-
E ,‘:' L y Hbl B ma_-«_.;; .

rﬁ E____ ":" npﬂcx‘rmc:, i }rlie"rnM FCOMETPHYEC L

< o PAMEPOE  BRIEMEH, ObAG  TIpUHLCS

| = i i TPEXOAANDE  DACTIOACIMEHNE  TOPHH0H-

g il TAABHO-YAAMHEHHBX (Tpanmednnix) sa-

, _ |' -'_"_,L,_ pagos. Pacetoname Memay sapijams

T 9 M, rayGuna saromennsn 4w, nee Go-

Dirr. 1. Pacnpeacicnne piamusern woseix  3apszon no 360 xifw, gen-

fAYGrme rpyutonod toaws wa AM-1. tpaassoro — 330 wmi/m.  Bapeisamue
ropoTRosaMeaAcHuoe.  Heemorps  na
O pacHernblii zapaa GbIA yaomeH B IPYHT HA  PICYBTHVE rA¥-
- BMECTO  OMMAACMON  BHCMKH  337aHHBIX  MapaMETPOB, MNOGAYUHAACH
A caomHoll  ROMQUMUypauun ¢ noaormmi Gopramu (gur, 2). Baoas
BRieMEH Ofipazosasca «ropfe H3 rpynTa, OxasaBmIHACH npH nepeoy
1€ BECDMA BAMHbLIM, Lle.pea HEROTOQOE BOEME R AGHe DBEMKH W MecTa-
_‘QBEPXHE}ET]I! «ropbas CTasH MOABAAThHCH MEALHBEHE (DOHTANYHEH, B ua-
TAPAAACABHO OCH DREMEH BHAHEAMCH TAYGOKHe TPEULHHEL

ﬂﬁhﬂmrﬁp HK-4. Muanyeckue caoficrna TRYHTOR HA HCCARTODEITHOM

Mom#ocTe Koropeix aectHraer IM, [TaactuynocTs  rpymron  nesmcoras
| sacorerdocTH, Yueae naacTHEmOCTH B CPEAHEM JOCTHTALT ANR CY¥INe-
6, cyramikon — 10, Cannronnie KAPAKTCPUCTHEN TPYNHTOR npusciciint
a6, 2. Cxema Bapuinanna — ogHopaansil rpanmeisii sapsg, Macca aa-
g — 210 xa/m, Caybuna sasomenng — 4.5 au. Peayavrar sapmma nokazan
§im.- 3. Obpasonasinascn BrleMka HMeAa ROpLTOORpasnyw hopMy © ne-
UM «ropboss no ocH. Buawmasn raybuna coctanasra mpumepno 1/3 npo-
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2. Cwryauss, wosuukwan na yuscre ganasa JAM-1 nocae sapuina.
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BBIEMKH NOAOTHE, MEPHHA NO HEPXy NPEEBINIAAA AHOERTH Y10

Tafanya 2
CAB“"‘:‘BHE' IaFlHTBFHETHlH I'"Pj'"fﬂ‘n
FCayfunn orfopal ¥roa wuyrpen- ji‘itm‘:p:f::::: Croenacunn
ofipasgos, & (nerc Tpeaus, §° EIFEmrw C. rifea?

2.0 23 0,432 540
6.0 30 0568 0653
1.5 26 i, 485 0.625
3.5 28 (1,530 0710
5.5 a2 0,412 1.35
1.5 28 0,535 0,700
3.0 25 {463 1.0G56
6.0 arh {1, 520 0,750
A.0 1o (. 254 0.770
2.8 27 0,512 0,630
3.8 28 0,537 0, 540
045 39 0,500 0,597
1.45 28 0.537 0,615
245 31 0600 0515
.45 28 0.525 1,815
.0 s 0,512 0.895
1.5 28 0,523 [ n.410
2.8 U 1,550 0.554
15 30 0.5375 0,543
2.6 oy 0,500 0445
31 26 (}, 457 (1. 550
4.4 Fyl {1,500 032
4.5 P b, 500 0. 430
6.0 28 11,523 (1.508

\oaaexrop LIK-4-1. B AMTOAOHHECKOM OTHOmEHNH Tpacca KOAASKTODA
gua [K-4, Cxena BIPBIRAHHA — OAHOPAAHBIN  Tpanweiinmil  1apai.
apaaa wa [1IK 15 . 16—250 w2/x, rav6uma zaromenua 4.5 n B pe-
‘BapbiBa 00PaiOBAAACE DLIEMKA € HBHO BLIPAMENHMM «rOpHOMs 910AL
1 (ur. 4). Qakriueckas wHpHEa N0 Bepxy He TPEBHIIAAA NPDEKTHYIO.

mlll.' 3. Peayayrar suprmeligeperoll ChEMMH DODEPETHOrG CRURHIA BLICMKM Mo
yaacTke Koarextopa LIK-4 (TIK 144 10): 1 —npockruedi gowryp, 2—ganTid.
CHHE TROfH AL,

AAOFHHYHBIE PEIYALTATH OBIAK NOAYHEHE # [PH BIpbiBax Ha APYIAX
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Ormerim, yro, HECMOTOH Ha pazavune B QOpMax BCNVMHBANHA, XapaKTe -
HBIM AR BCCX BIPHIBOE C AHOMAALHBIM 3DQERTOM TEASANCD CABAVIOLLHE [Lpt-
SHARIL BARMHDIH PPYHT B 30HE BCOYYHBAHWA, NMOAOIME DTKOCH ¥ BoieMxH, Ha-
AMUHE TOEMIHE B HaBAAE, [APAAAEABHLIX OCH BRIEMEN.

2, Cocromnue sonpoca, Jipdert bBenyunsasus TPYHTA NPH EB3pBIEAX 14
BBIPOC HABELTEHN CPaBHUTEARHO JaBHO (CM., uanp., [3, 4, 5, 6] ). Oanaxo, me-
EMOTPH Ha 8T0, 20 HOCACIHETD BPEMEHH PAUHONAABHOMG OOBACHEHIN MEXanHa-
Ma 0OpPASUBANNA BCOVYEHHOH 30HB He cymecrsosaso, B paore [7] ssaenne
HENYMMBAHHE PPYHTA, HAABAHHOE ABTOROM AHOMAABELIM sipERTOM mPH RAPKE-
Be HA BHOPOC, OGBLACHHETCA CALIYHMIHM nfpazor. Beon ofwest rpyYHTa, noj-
BEPALHELA ACHCTEHI0 PACHIMPAIMUHACH [POIYRTOD Acronaunn BB npu sspwe-
Be Ha OROpOC, AeAHTCR Ha TPH wacTH: V|, — obbes nebpoca, To ecTn ofbew
FP¥HTa, BMOpGIMENHOrO  Ha NOBEPRUOCTE 34 npeatant moessn, |, — ofwen
Fp¥uTa, Voasllero obpatHo ® neeMey, V., — cBnem TPYUTA, BIABACHHOTD A
OKpY#AOWKIE Maccin JedicTsnen paperea (qur, 5). [Tpn stom asrop sssenne

e "
il
?ul i 7T
EE' "f"‘-‘- il

H } )

[ b ] .:: 10 O
Pur. 4. Poavabrar Ma praelTAe prrnil ohes- Mur. 5 Cxexia obpiton.. wfl nenvgeisa]
EN DONePeYHGre CETENHA BRIEMKE Ha Y 4acT- zafbe o o H, Magromony:

ke Boasekrops  LIK-4-1 (TIK 12 + 10):
— mporkTiai kontvp, 2 — gugTieme
b T TS0 TR

AROMAADROTO 3PerTa CBRIMBAET € CYUICCTBOBAMMEM nOBEMa rpyuta V., ynan-
wWere chpariio B BLIEMKY, HEAHYAHA KOTOPOre, N0 MHEHHIo BTORA, CYIHECTBEH-
UO PRICTET Haeld HORPHANCHHH TPAUKTOENI ABIMmEeH N qae FHIL TPYHTA TIpH B3 pbL-
BaX R TAMEABIN wopOdachiennnx rpywrax. [piwss THNOTeSY HOKpPHBASHH
I-']JEI.L'N'IIIEHIJ.. SHEHaMeln WaCTHH FOYHTa, ;l_]l'l'I:FJ MPEANOGAATAET, T TRpaHHE MeH-
Ay obmeMamn Voow V. va wexovopos paceromwmn Loy BUHUENTPL BIphAY Bul-
X0a8T A cnohogivio OUBCOXHOCTE BepTHRAARHD, | oraa HSCTHLIBL, LR Y LEHEC
[IpSBEE YEAJAHHOW rpatiyubl, BEAETAIOT NOA YOAOEHO OOACMHTEALHBIM  FIACM
W HAJLOT 34 Dpeaesst KOHTYpa ewemiir. Yacragwr, ARMIVILHECA ASREC ganuoi
VPaHHOE, BHARTaH € ¢OTPHUATEABHLIM YTADMS, COCTARARIOT B CYMMEe O0Dex
Vi kotopmii, craskmsancs © AHALOPHHHBIM B CHMMETPHURO  ABHEVILHMCH
ofmesoM o aerodt wacri (gur, 5), nazaer ofipatno & sueMiy. Asvop orpuya-
er eGpasosanie obwema V. 3a cver onoasanua DOPTOR BLIEMKH B SaKAKMHTEAD-
HOH CTaAWIL PASEHTHH BIpbisa, MOCKOABRY, KaK FTBEQKAACTCH B pafioTe, same-
PUHRAN Mo oTorpadMaM WHEHES CHomTa BEOpOCa B HMMHEEH CEBOEH MacTi coor-
BETCTBYET HCTHHHOH LIMPHHE NMOAYYAEMON BBIEMEH Mo repxy, Otcyrerane wocy-
HHX PPYHTAX € MAANM CONEPMANHEM HHIKOH frasn AHOMAARIIOrD sfperTa -
TOp OOBLACHAET TEM, YTO B TawHx FPYHTEX CROPOCTh YAAPHOH ODOAHLI MaAsad, a

32



Ra» HACTOAbKO BéAWO [7], uto wamydaersas morotTs ycnemaen
AT0AapH YEMY T¥Th, N0 KOTOROMY HACTHIN ABHMYTCH ¢ HOKPHS-
EKTUPH'HMH. BLCbMA M&aA, H CaAMO HEKPHE.'LE'HHE TPHEKTDPHE HEAHa-
BHAY HH3IXOH HHTCHCHBHOCTH YA3pHOH BOAHBI M MAAOTCO pajHeHTa
oxpymawomeii cpean. [Tpn atom, kas yrsepmaaer astop, rpaHiua
pﬁ’ﬁeﬁmﬁ V. B V., npnfaitmaercs x anHUeHTPY B3pHIBA.

B 1976 r: C. C. I'puropssom Gmao npelaomeno obbACHENHE SBASHHA
HA FPYHTA, Maxdraesoe smxe, Max NOKaIWBaeT ObiT ApOBELEHHA
SPLIECE B [OAEBDIX YCAOBHSX, OAHHM H3 HEoOXDAMMNIX QakToposz,
HOIHY 3d(IeKT BCOYYHDANHA TPYHTA, ABAACTCA HaiMuHe BAMSKO pac-
X K E;_apﬂ.&y rpyHroBnx ped. [locae aevomaumn sapaaa no FEYHTY
T CHABHEA YAAPHAS BOAHA, KOTOpas 0Bpasyer B BOAOHACHIMEHHOI
COHBA DOHY «pPEsEHMEHNAy FPYHTA. yﬂapl—laﬂ BOAHE, HAYIIAA MO 3TO-
f, HMEET CYHIECTBUHHO DOABLIVIO CKOPOCTh, YeM VAAPHAR BOAHA, MAY-
0/ & CYXOMys TPYHTY, pacioAomeHHOMY Hag atem maccasoM, |lostomy
BOAHBI B O0AGCTH TRYHTH BEILE YPORHA FPYHTOBEIX BOJ ORa3BIBaEer-
MOADTHM, JTO NPREDAHT TpH ee OT fafeHHl 0T CEODOAHOH MOBEpXHG:
PAYHTA B IEMACHHI AOCASTHEro B DAHIKOM K BEPTHKAAM HANPEBACHHH o
OMY PAIPLIXACHHIO H PAIPYUICHHID CYXOro TPYHTA B NPHIOREPXH-
a_i.":'n_. NMPHYEM pAdpYIeHHe TeM MENBIIE, Y€M Jaablle COVHT OT 3NH-
Phida M3-38 ZATYXAHHA BRpPBIBHON BEAHR APH o FAAACHHH OT BIi-
il :ﬂmﬂ OHOBYaHKA PE3E11THH Bﬂi]hﬂsa ]"p_'n'HT. pacnn.&ar&mlmﬁcﬁ B He-
poit obAacTH BEILLE 3ApALL, OKA3LDACTCH UOJAHATLIM W BROpOIENHBIM 34
oiemin. [locae numGpoca 8 ocrasmelicn wenmBpoincHEoR vacTH rpvi-
ﬂHaE_T I_"-'.‘PEJ:BHUBEEHU[‘ EOCTORAHHE, rlﬁ}"LZ.‘Ll'.IB.-'LE['IIIOE .:I.E'IHCTBI!E..\-] CHABL TH-
CYIMECTEOBAHASY TIEMEN BBOPOCA, JPpO0ARHBIM TRYHTOM BUE DBHICMEN
UEMTEALHO BHCOKOH TeryYecTnio passistimennors rpviata. [lpn atax yeae-
- T]D.ﬁ, AEﬂ'ETTI!{U.\I CHALF THIKCGCTH BOSHHKALT ,J,!!HH{EHHE pﬂ'_i-}ﬂH}HE.‘iii{Di'J
| H Amaniero Ha pou .rIl.'-lII:'-.’;E![DE'H FpYHTA R OCH BLIEMEH T iJI"In]I.‘l".l'ITIJ:i[i-[P
T ..IH..HH{EHHH n J-JJ{I'.'IH:!I;H BCOYHEIHOH SO0HBE 3 'IJEJ:ITFIE EDIEMEH, C.?I.L‘fl'
€M TAKOH CXCMbI ARMKENNA Ha STOH DTHOCHTEABHO MCAAEHHON BTOpOH e
RBAHETCH NMPOUecs OOYCKAHHA OOOTOE HLIBMLR {qmt', (}},

Casayer orsiettiry clie i HejaEHD onyOanxoEadayio pabory [8], B woro-
L TakMe OTMENACTON, 970 HOSHHEHOBOHHE aHOMAABHOMD SipeRTa LUREAHO C
OKHM PacnioADiseHiles ypomiy rpyrresmy sog, (MGpasosanne e Bonysess
SOHBL FPYHTA aBTopamy ODBACHEETCH CHOAIZHHEM o GOpTOB BRICMEN O0t-
Vim V; ¢ nocaenymomnn priopos obvesta V BaoAs oCH BEIEMKIL, [Tpu-
KEK YTEEPHLaLTCN B pabore, obvem nenopa | panen cymMapuomy o6bemy
OAZatomnx sacteit Vo V.. Qunaro s Goace nosanen padore |9 azrvopm
SUHOH NORDASHWA [CpCMLITE | BCmyuesHoi JOHM) CHHTAOT BOSBpaTHO:
CHItE HATPYMEHIOPD BIPLIBOM KIGRCACHALLETD rpyura (Haa), He cnocob-
0 K ASABHEHIIEMY VIAOTHCHING {nm,mﬂmmmmm].

B pabore [10] npeararaercn caeayiommi mMexanmaM anomMarsHOTG HBAC-
. Cauraercn, uro » coasumx BOADHACKILEHHLIX PYHTAX HPH NPHADKEHHH
AHHAMHYCCROH HAlpYIKY  OUPEICAEHHON  BCAHMHHBE] MOTYT BOIHHEHYTL

KCOTPONHEE TIPOUECH!, CBASAHAKE © WIMEHEHHEM NPOUEHTHOrD COTepiaiH g

53



cooboanoi Boam. Bosnuxnosenne THRCOTPONHMX ROACHHI B VKASaHHWX FPyH-
Tax aBTOphi cBAabmalT, coraacuo [11], ¢ nepexogom wacTH cemsaumol moant
B CBOGOAHDE COCTONRNME MPH AMHAMHYECKHX BIPHEHNX Harpy3kax, B peayabra-
TE 9TOr0 HOBMIIANWTCH  BHYTPHNOPOROE AaBAeHHe M TPAAHEHT QHABTpamit,
HEACACTRHE Hero NPOMCXOANT (MABTPaUMONHAR AedopMauH  AMa BIpHEHOTH

o, 6. Cfinanit sna weiessn, ofpalonarmeicn MocAe napma A smdpoo: | —
ACRYRenuan Foua, 2— i poccEiEni Gopr. 3—Tpepuna, ofipazoRapiuancs @ e
AVABTATE oNYCEEZANA SoprTa buesxy,

BBLEMEN, KOTOPER CONPOBOMAZETCH MEXAHHYECKOH CY (Poasell — BRHOCOM MeA-
KHX HACTHU 4€ped [OpH GONE: kpynuozepHicroro crexeta. [lpn atom, o mue-
HUIO AHTOPOR, BLIHOC MOMET AMGOD HOCHTH OF pAHHYEHHBIN XZparTep, a0 ppu-
BOINTH K IOANOMY DAIPYLIEHND Kadasa,

3. Hexorapuie FESYABTATH MOCACIDBANUIL, Dﬁaup AHTEQATY PHBIX HCOTOY-
HWKOR lOKASLIBAET HACKOABKO CAOMHE npofireMa B COOTRETUTEEHHO npoTHEo-
peduBn OObACHENHA MeXadisMa AHOMAABHOTO mEAenHz. B paspeileHHK Aak-
RO Npo6 ey AOMOARHTEADHDE 3HAMHE MOTYT AOCTABHTS FEIYADTATH nposse-
ACHHEIX HaMH SECTEPHMUHTOR, UEALID ROTOpWK ObIAC VCTaHOBALHHE ROIMOMN-
HOCTH W NOAYHEHHEe NPEKTRYCCHH Y PEROMBHIAUMH AN CTPONTEADCTHA OTKPBI=
THIX BHIEMOK B OCAOMHEHHBIX Ycaoauax. B OCHOBY HCCAEADHAHHH GMAA Nnoao-
MeHa cxema 06pasoBaHMA RCOYYEHHON 30HL, npearomennan €. C. [pitropa-
nos. Coraacuo atoi cxese MHHHMAALHOE paccTORHHeE oT LEHTpA 3apRia an
YROBHE TPYHTORMY H03, npn KOTOpOM BCOYUHAAHHE He J0AmHo BOAHMRATY,
MOKHO OAPEACANTL W3 Tpebonanns, aTrobn NPH MOAXOAE K ¥pORHIO FPYHTOBDIX
nog HHTEHCHRHOCT Hapanion nosmm FHAAL A0 BEAHUMHBE, YHe He Bolabingio-
el apPeRTon  wpanmiseng . BOAOHACMINENHOrG FPYHTE H oro On0A30HIH
BMECTE ¢ BMUCASHALHMIT © VXML TOALAMH, Cnmnc‘rc’rn}'munc KPUTH ek
BEAHMMHBL BYOI MHTEHCIBNOCTH MOMHD OHPEACAATS PMIHPHYMECHHM 11y T, o=
Bofgs CepHD NRNCTREAGIIMY sspwnon. ODawako ETPYRTYPA Teoperiveckod pap-
MYAB, [0 KOTOpoH @ APHHUNHNE MOMHO co PaccuMTaTh, MOMeT ObiTh MoAYHCHA
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Ap < ﬁp‘f(-T:r (3.1)

,— MOCTORHHAR  BEAWHHHA, ONPEICAACMAR THOOM BB w caoictsamit
— pec eanmnun aamin sapsaa BB. Bux gyuswin [ raxse onpene-
esinom rpynra n BB, ¥nomauyroe owine  orpaMuuenue Ha WHTeHCHD-
BOAHD AANHCMBACTCH B DHIC

Ap < dpip
; HpH‘l‘I-'I'-l.l:tunE aladenne AP, e DH3IMDAONIC: VEAAGHHME Bbilde @ip-
. 1o yeaonne © yaetom (3.1) npunoantea x nuay

o re= l Q I-I JPIIP) = :l_.-'-a {3:2]
Apy;

ﬂnun: abpatnas k [

AA € YYETOM COOTHOMICHHS

0406

n—1

Q=25kh7

ILErD NOTOHNBIT BeC ) BB ¢ napaserpams /i, wa [ 1], nosysaem aan
ta [ mbipamenie

e 1/ A +n) 3.3
- l 23{“}‘4 i ﬂ.l‘-n’:l {. }

— pacuernnit yaessnutil pacxoa BB (xz/ar).

4 onueAaHHOR CNemb  SEACHWH
BAMMA CACAYET, WTO rayhuna
Mai FAPALOE A0AMHL OBITH
& rayonAoll  pacaosomcHHA
gin epynrounx oy AL cooruo-
[3)

hh<Hi—%01 Q (3.4)
TOT BBMBOA COTAACYETCH € TEMH

uTo ] AHE]
IT0,  KAK NOKAIRA QAN o 9 Awarpassea  AAR GHPCAEALHKN
ABTATOB  ONBITHO-APOMBIIACHHBIN  pougguymenta [ npw pasansusx 2w .
npubanmennes rayoum

T on



S8AQKEHHA 33pAJA K YPOBHIO TPYHTOBMIX B0 OTHOCHTEARHAR TAYGHHA BhieM-
sH YMEHbIAatTCA. | ax#m ofpasom, 1ax NOHKPETHBIX TPYHTOBNX YCAOBHH, TH-
na n macest BB cymectayer ontmmasshan ray6uma sasomenns sapaza, npu
KOTOPOH O6PasyeTcs BHEMKA © MaxCHMaAbHBIMN napaMerpasit u Ges senyum-
BAHHA # AHOMAABHMX 3pPerTOR.

Sra Tenpenunn ormenaerca # 8 patorax [8, 9, 10]. Haaomennoe nnune
MANOCTPUpYETCA  cAeaylomim  npwmepom. Mexoamme gamnpie: n = 2.25,
fa =3 s, H, =8 k=13 x1/%. Coraacsio (3.3) useen

t wie/ 3.25-6.06 o
T 2s0ac0siIE S
Orcioga npi % = 0.5 noayuaen 148 KPHTHYLCKOPO PACCTORMNA 7, AO yponus

rpynTonux nos r, =035 0,
Ecan nagts mec sapmaa  coraacio [12]  pasuease 300 x2/n, 10 npy

Ho=8 s 0t hy =3 st aan r, aveen re =0.5) 300 = 8.5 M, NTO  HpPHRO-
AMT K mapymenno yeaouus (3,41,

MMpi Qw100 wt/m 240 ro nuees ra =05V 100=5u, & yeAOBHE
(3:4) womoanneves, oo Ho— hy=8-—3 - 5 x.

Peéayanrar pakruucexn HPGBEACHHOrO AN BTOFO PACHETHONO CAYNAR B3phi-
Ba noxasan ma qur, 8.

Dur. 8,

Hsneerno [13], uro navaansor japaewite APOAYKTOB ETONAUNH B [epaoM
DpHGANMenHN Moiker Ghith OMPEACACHO © TOMOWLM BEIPASKEIHN

2.
Po= Q‘I:.T: {3.5)

Foal
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.‘5:]',;:1: {s— maotnocts BB, 1 — CKOPOCTh AeTOHALTHH BE, ¥ — MOKA3aTeAh [10-

autrponst. Hasectuo takwme, uro 8 naacriyecky AtOpMHpYEMELX Cpelax or-
CBETCTBEHHBIM 33 pa3pylWleHde cpeinl (COOTBETCTBeHHO 3a obpasoBiHMe 30HD

' PAIMIKEHHA B BOJOHACHILERHLIX [PYHTEX) ABARETCA HMNYALC Bapsina, O pre-

SAEAFEMBIH HHTEFPAAOM 10 BREMENH OT AaRACHHA
= \ pr, 1) di (3.6)

Ha (3.5) cacayer, ure ¢ yMesbweninem naorHocTH i CHOPOCTH ALTOHALMI
—HB YMEHbIAETCH HavaAbHOE MHEQROE: daBAgHHE, YT !IF}HB{’.IHT {{ COOTHET=
LTBYIOUIEMY H3MEHEHHIO (POPMBLI H BEAHUHHBl BAPBIBHOTO UMOYAbCA. [aKHM 06-
pazom, coraacmo (3.5) u (3.6), aam yeesuuenunsn rayGHHB 3aA0mMeHHA 3apa-
408, He NpPHBOAAWHEX K Hapywewmo yeaosua (3.4), meobxoammo npumensth
BE [ EPCL\EE HH3EHMHE MAQOTHOCTHIO H CROPOCTHIO ARTOHAWHH,

Arn cpasrennn s Taba, 3 MPHBCIEHLE DE3VABTATL BIPDBOR B McHTHUHIE
JCAOBMAK ¢ MencaszoraAHen wratHoro BB rpammonura 79/21 w uraanura,

Tatauga 3
: TTOIE ],
] Kaparrepuerny BB z T - = [
] i o iy = ]
= o
-] bt = E] =
A L N & =
Tun BB 3 g 232 5 =
2 3 | z =%
E= | eriad D, uie 3 g-:. Z 5 Bl
] z g2 B s U
] = =z e = A
Tpamuouur 7821 3 SO0— 100 F300—3200 | 100 .5 4.2 3.2
Hraaiur 3.4 850 2200 - 2700 | 210 46.75 4,64 4:5

Kax suano n3 rabanust, nenoansonanne n xauectze BB uraannta, Xapag-
TEpHAVIOMErocn Goree NHIKHMH 1eTONAUHOHHHIMH napamerpamu | 14], noano-
ARET VBUAHYHTH Maocy Japaja W rA¥OHHY Bro JaACMEHHA, WTO, COOTBETCTBEl-
O, COOCODCTBYET YREAHHEHHIO CEOMETHHYCCKHN PasMEpOB BHIEMEH Ges ofhpazo-
BaHHA BCNYHeHHOH 30mH,

Bosoaw., Peayanrarsl onstrHO-TpOMBINACHHBIX HBIPLIBOB, OPOREAEH-
Hue vpecrom «Cperascneucrpoiis 8 1976—1980 rr. ¢ yueroMm onucawsoi sni-
Mg CXEMbI ABAEHHA DCIYHHBAHMA, MOKAZAAH HBOIMOMHOCTL SMQEKTHAHOrO IpH-
MEHEHHA BAPEIBOE Ha BEOQOC NPH CTPOMTEABSTEE IHIPOMEAHOPATHBHEIX COOpPY-
HEHNH B OCADMHEHHBIX FOACRHAK,

Hockoasky 8 HacTomber BpeMit ODAECTE TPHMEHEHHS B3pnIBHOTO METO-
Ad BHMOAHCHHA ZeMIAHBEIX palior B OCADMHEHHbBIX YCADBHAX CTAHOBHTCH Hea

(WHpe, TO NPEACTABAHET IHANHTEABRHBIN WUHTEQEC JaibHCHIICE HIYUEHHE BAHR-
HHS CEOHCTE TPYHTa, NapaMeTPoR M KOHCTPYRIMI QAR HA YKaZJaHHOE ABRAEL-

HHE C LEeADIO ONTHMHIAUAH TCXHOXOIHH MROHIBICTEE BERBIGHBLX j_JH.GL‘IT.

Tpeor «C peaazcaeuctpaiis TMocrymuesa | X1 1980
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Wasgplipfe Fulopropo papdn F, {.ﬁmw:fmumﬁ_rmblrfrpfr i goeckeplifiprp s
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Py sttt g g e d Veerbnfid plbp o wpeepunllinpliph i

THE INFLUENCE OF UNDERGROUND WATER LEVEL
ON THE PROCESS OF GROUND EJECTION BY EXPLOSION

0. A ARUTUNOY, S, 5. GRIGORIAN, R, 7. KAMALIAN

Summary

Pilot-industrial results to explosions influence on ground ejection in
complicated conditions —in the ground with high ground water level
disposition to charge — are presented. The influence of ground water
level on parameters of explosive excavation is shown.
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