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paMeTpbl, IPH KOTOPBIX BBIPAOOTKA COXPaHsAET HEOOXOJUMOE MONEepEeYHOe CEYeHUe C COo-
XpaHEHUEM LIEJIOCTHOCTH 30HbI YIUIOTHEHHBIX MOPO/] B MOYBE.

BbiBoaBI. B pesynbraTe BBINOTHEHHS SKCIIEPUMEHTOB Ha MOJAEISAX U3 HKBUBAJICHT-
HBIX MaTepHaJIOB MOJyUYEHbl pallMOHAJIbHBIE TapaMeTpPhbl CII0cO0a MOBBILIECHHS YCTONYHBO-
CTH BBIPAOOTKH, HaXOJALIEHCs B YCIOBHX Iydaliux rnopon maxtsl «Komcomonen JloH-
Oacca». Ilo pesynbraTam 1a0OpaTOPHBIX UCHBITAHUN YCTAHOBJIEHO, YTO HCIIOJIb30BaHHUE
croco0a ¢ pazJesIeHueM Pa3phIXJIEHHON 30HbBI Ha YYACTKHU C Pa3IMyHbIM KO3((HUIIMEHTOM
pa3pbIXJIEHUsI CHUXKAET BEJIMYMHY BEPTHKAJIbHONM KOHBEPre€HIMH 3a CYET OTrpaHUYEHUs
BEPTUKAJIbHBIX EPEMEILEHUH TOPOJI OUBHI.

Jlig pa3paboTKu peKOMEHIAlUi 110 MOBBIILIEHUIO YCTOMUNBOCTH KallUTaIbHbBIX BbI-
pabOTOK HEOOXOAMMO MPOBEACHUE UCCIIEOBAHUI HAMPSKEHHOTO COCTOSHUS B OKPECTHO-
CTSIX BBIPAOOTKH C UCIIOJIb30BAHUEM YMCIIEHHBIX METOJIOB.
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Nuxenepet APTEMEHKO T.K., BBIYKOB C.A., MAPTBIHEHKO C.B. (HI'Y, /Iaenporner-
POBCK)

OBOCHOBAHME ITPOYHOCTHU I'OPHBIX ITOPOJA U I'/IMHUCTBIX I'PYHTOB
YEPE3 UX PASPYIIEHHUE

Kak u3BecTHO, Ipu OCBOEHUHU HEAP, TPaXJTaHCKOM U MPOMBIIIIIEHHOM CTPOUTENb-
CTBE MPOYHOCTh U pa3pyLIEHUE MNIMHUCTBIX TPYHTOB U TOPHBIX MOPOJ UMEIOT aKTyaJlbHOE
3HaueHue. [ TMHUCTBIE TPYHTHI U TOPHBIE MOPOIbI YaIle PACCMATPUBAIOTCS CIUIOUIHBIMU
cpeaMu ¢ TUHEHHBIMU JeopMalusiMu OT BHELITHUX HArpy3ok 0e3 yueTa MOBEpPXHOCTHBIX
SIBIIGHUH, MMPOUCXOAIINX MPU B3aUMOJECUCTBUU UX C BOAOW (BOJHBIMU PACTBOPAMHM 3JIECK-
TPOJIMTOB) U Fa3aMH.

IlepBoii BOCIIpHHMMAET BCE BO3ACHCTBUS HA TPYHTHI U MOPOJABI BOJAA, SBJSSICH aAK-
TUBAIIMOHHBIM ()AaKTOPOM C AHOMAJIBHBIMHU CBOMCTBaMH, XOpPOLIUM pPAaCTBOPHUTEIEM pa3-
JUYHBIX MMHEPAJIOB U ra3oB, OCOOEHHO C POCTOM JaBJE€HMs OT Beca cTos0a BbIIIeNexa-
IIMX TOJII. B ecTecTBEHHBIX yCIOBUSAX BCE NMPOLIECCH] B TPYHTAX U MOPOJaxX HAIIPABJIEHBI K
PaBHOBECHIO CHCTEM, KOTJa BCE€ aKTUBHBIE LIEHTPHI, yAECPKUBAIOIIME MOJIEKYJbl BOJBI U
ra3oB, CKOMIIEHCHPOBAHBbI, a CBOOOHAs YHEPTUS UX PaBHA HYJIIO.

JaBienue P, NpHJIOKEHHOE K TPYHTOBOM Macce, YaCTUYHO MEPEAaeTCs Ha CKEJEeT
rpyHTa (3¢¢dexTuBHOE naBieHue P,) U 4yaCTUYHO Ha BOXy (HeWTpaibHOe naBieHue P,).
MoOXHO cuuTaTh, 4YTO B HaYaJIbHBI MOMEHT BCA Harpys3ka mnepeaaercsa Ha Boay U P,=P, a
P,=0.

B Boze cozmaeTcst Hamop, Moj BIMSHUEM KOTOPOIO OHA BBDKMMAETCS U3 TPYHTA, U
4yacTh Harpy3KH IEpeAaeTcs CKENeTy, a HEMTpanbHOE AaBiieHue yMeHblaeTcs. [Ipu aTtom
I1st o0oM rimyOuHbl Z ocTaeTcst cooTHoenue P,+P,=P. B koHIle npoliecca KOHCOJIHIa-
I[MU BCSl Harpy3ka BOCIpPHUHUMAETCs ckenerom rpynra P,=P, a P,=0. Hanop B Boxae cHu-
JKAETCsI 10 HYJIs, @ IPOLEeCcC PUIbTPAllMOHHON KOHCOJIUAINY 3aBEPIIACTCSL.

VBrnaxxHeHHe TPYHTOB M TOPOJ COMNPOBOXKAAETCS TEIUIOTOM CMauvuMBaHUS-
HaOyxaHus, 4To nposiBisiercst B BoiaeneHnn 340 JLx/r (wmu 81 kan/r) mpu NOTIIOMEHUH
OJIHOTO T'paMma BOJIbl. DTO MO3BOJISET pacCMATPUBATH MPOLIECCHl B TJIMHUCTBIX IPYHTAX U
MOpOJax YHEPTeTUUECKU C MCTOIB30BAHUEM KOJUIOMIHOW XUMHHU, (PU3NKOXUMHUH, TEPMO-
JTUHAMUKH, TIOHSATUS O CTPYKType BOJBI, 0COOEHHOCTEH BoMopoaAHbIX cBszeil (BC) mexmy

48



DKcnepumenmanvbHovle UCCIe008AHUSA 2UOPOYOAPHUKOS, 8X00AWUX 8 COCMAS. ..

MoJleKyIaMu Bobl. [Ipy TakoM moaxoae MOXKHO B3TIIIHYTh TOPa3o LIUpe, 1aTh 00bsCHe-
HUE OOJIBIIMHCTBY NMPOTEKAIOIINX MPOLIECCOB, B TOM YHUCIIE POYHOCTU U PA3pyLICHUS T0-
TOOHBIX Cpell, a TAaKXKE pellaTh Ha CTPOTOl HaydHOW OCHOBE MPOOIEMBI MydeHHUs: BHIOPO-
COB, OTI0JI3HEOOPa30BaHUs, BEITIOPOB, CIIBIBOB M CABIKEHHS.

['MuHUCTBIE TPYHTHI U IOPOJIBI SIBISIOTCS aMOP(GHBIMU CUCTEMaMHU, T€ BOJA U Ta3bl
UTPAIOT OJHY W3 BAXHEHIIMX pOJIEH B MX DSHEPreTHKe, M3MEHEHHH (PU3UKO-XHMMHKO-
MEXaHUYECKUX CBOMCTB MOJ] BIUSHUEM Pa3IUYHBIX (DAKTOPOB, CBA3AHHBIX C AaHOMAJIbHBIM
noBenenueM BC.

IlepBpiM  0OOpaTun BHUMaHuE Ha 0co0oe 3HAUYEHHWE BOJBl  aKaJAEMUK
B.M.Bepnaackutii [1]. O paccmaTpuBai «BbIBETPUBAIOIIMECS TOPHBIE TIOPOIBI KaK TeMa, y
KOTOPBIX KapKacOM SIBIISIETCS CIOXKHEMHIIee MeperieTeHHe BOIHBIX MJICHOKY, a 3alO0THUTe-
JIEM CUMTall KMUHEPAJIbHYIO Maccy U ra3oo0pa3Hble BeuiecTBa». CBOICTBa Kapkaca MOpo-
IIbI, T.€. CBOMCTBO IJICHOYHOW BOJIbI OTPEIENAETCS MPUPOJON 3aMOIHUTENS, U Jaiee «HEeT
IIPUPOJIHOTO TEJIa, KOTOPOE MOIJIO CPAaBHUTHCS C HEH MO BIMSHHUIO HA XOJ OCHOBHBIX, Ca-
MBIX TPaHIUO3HBIX T€OJOTHUECKUX MporeccoB. 110/ BIUsSHIEM CBOMCTBEHHBIX BOJIE MOJIE-
KYJIIPHBIX CHJI, €€ TTapO0Opa3HOTO COCTOSHHUS, BE3ACCYIIHOCTH B BEPXHEW YaCTH TUIAHETHI
€10 IPOHUKHYTO U OXBAYCHOM.

B nopax u TpemuHax rpyHTOB U OPOJ CTPYKTYpa BOJBI U ra3a o0pa3yeT «KHUIKHM
Jen» ¢ KBa3HMKPHUCTAJUIMYECKUM CTPOCHHEM, HUMEET MPOMEXKYTOUHOE IMOJIOKEHHE MEXIY
BO/10M U JbA0M. C npuOIMKEHNEM K paBHOBECHOMY COCTOSIHUIO BJIark aMOp(QHOCTb TPyH-
TOB U TIOPOJI HAPACTAET, YTO CBA3AHO C yBEIMYEHUEM MPOOEra, COBEPIIAEMbIM JABIKEHUEM
M OCYIIECTBIIEHHEM OOMEHa MEXIy MOJIEKyJIaMH BOJIbI, Ta3a, T.€. SHTpONHiHOCTHI0. He-
YHOOPSA0YEHHOCTh CUCTEMBI HapacTaeT, MpUOIIKasiCh K CBOEMy MakcuMyMy. B pesynbra-
T€ TPYHTHI ¥ TIOPOJIbl B 3aBUCUMOCTHU OT YBJIQXKHEHUS U3MEHSIOT CBOIO IIPOYHOCTH B IIMPO-
KUX Tpefenax, MeXIy BIQXHOCTBIO M MPOYHOCTHIO CYIIECTBYET OOpaTHO MPOMOPIIHO-
HaJIbHAsl 3aBUCUMOCTb. DTO MTO3BOJISIET 110 U3MEHEHHNIO PAaBHOBECHBIX BJIAXKHOCTEH orpee-
JSTh MPOYHOCTH TPYHTOB U MOPO/I.

[Ipumensiemble B HacTosIIIEe BPEMs UCIBITAHUS HA CIBUI, OJHOOCHOE U TPEXOCHOE
c)KaThe TPYHTOB HE B MOJHON MEpe COOTBETCTBYIOT YCJOBHSM pa3pyIICHUSM TPYHTOB U
MOPOJ] B MacCcuBax. JTO CBSI3aHO C pas3rpy3KOil M METacTa0MILHOCTBIO CPEbl B PE3yJIbTaTe
MPONICHHON BBIPAOOTKH, criocoba oTOOpa, MOArOTOBKU OOPA3IOB U METOIUKU HCIIBITa-
HUS, 4YTO OCOOEHHO MPOSIBISETCA ¢ TNTyOUHOM, T.€. pOCTOM JaBJIEHUSI OT Beca CToJ0a BbI-
[IeNIeXkAaIluX CI0EB MOPOJI.

Pacnpenenenne napiaenus P 1o riyOuHe B IJIMHHMCTBIX TPYHTaxX W IOPOJAAX NpH
PaBHOBECHBIX BJIKHOCTSAX U JIAHHBIX BETMUMHAX BHEIIHUX HArpy30K MOJUHHSIETCS 3aKOHY
ITackans, nimm nHAYE enle Ha3eBaroT «bouka ITackamsy.

P=gHy.S,

rIe g — YCKOpPEHHE CWIBI TsDKecTH, H — BbIcOoTa cTOyI0Aa TPyHTA WM TOPOABI Ha
IUIOINAAKON § ; Y, — IUIOTHOCTH BOJIOHACHIILIEHHOTO TPYHTA WM MOPOJBL; S — yAeabHas
TJIOIIAIKAa Ha pacCMaTPUBAEMOM TITyOHUHE.

[To cBouM u3NYECKUM CBONCTBAM TJIMHUCTBIE TPYHTHI M MOPOJBI MPU PaBHOBEC-
HBIX BJIAXKHOCTAX BGI[}IT C€6$I, KaK BA3KHUC XUJIKOCTH, I'’I€ BHCIIHAA Harpy31<a IIOJTHOCTBHO
BOCIIPUHUMAETCA TUIEHKaMU BOAbl. C YMEHBIIEHUEM BIIAXXHOCTH IPYHTOB M MOPOJ MPOUC-
XOJIUT HA0OOPOT: BHEIIHSISI HArpy3Ka, KOTopasi 0oJIbIle TiepeaacTes Ha TBepayro a3y Jac-
THUI, TPYHTOMIOPOJIOMACCHUB MIPHOOPETAET CBOMCTBA TBEPABIX TE.

HerictBue 3akoHa [lackans mposiBIS€TCS CBOUM CIEACTBHUEM, 3aKIHOYAIOMIMMCS B
TOM, YTO B IPUKOHTYPHOH 30HE BHIPAOOTKH B MOPOJAX U IPyHTAX HAOIIOIaeTCs BO3pacTa-
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HUC OaBJICHHA B HBH)KymeﬁCH HOpOBOﬁ BOAC BO CTOJIBKO pa3, BO CKOJIbBKO €€ CCUCHUC
MCHLIIC CCUCHUS, HAPYIICHHOI'O CIO ITIOPOAHOI0O MacCuBa.
I[OHYCTI/IM, YTO Ha CCUCHUC Bpra60TKI/I Sl " CCYCHHUC HAPYUICHHOI'O €10 IOPOAHOI'O

MaccuBa S, IEHCTBYIOT COOTBETCTBEHHO cuibl F, u F,. JlaBneHue Ha ceyeHHe BbIpaOOTKH
f . &

OyZIeT paBHO 5 a Ha CEYEHHE HapyLIEHHOTO BBIPAOOTKOM MOPOJHOIO MAacCHBAa — o
1 2

[To 3akony Ilackans gaBieHHE BO BCEX TOUKAX MOKOSIICHCS >KUIKOOOPa3HOW TPYHTOIO-

Fz Fz 'Sl
=—, OTKyaa E = S— — T.C. IOJIy4acM TO, O YEM

1 2 2

POJIHO Macchl OIMHAKOBOE, T.€. L)
OBLIO CKa3aHO BBILIE.

JBuxyumecs: Garouabpl B Iopax W TPEUIMHAX OKOJIOKOHTYPHOU 4YacTH BbIPAOOTKH
UCIIBITHIBAIOT CX)KaTUE M PACTSHKEHHUE, YTO COMPOBOXKIAETCA MX Pa3pbIBOM C BBHIACICHUEM
My3bIPHKOB ra3a. CBs3aHO 3TO C PE3KUM CIIaJIOM JIaBJICHHS HACBIIICHHOTO Mapa BOJIbI U Ta-
3a 10 aTMOC(EPHOTO B pe3yIbTaTe MPOHICHHON BRIPAOOTKH.

[Ty3plppkH Ta30B MTHOBEHHO CXJIOMBIBAIOTCS, CO3/1aBasi MHUKPOTHAPABIMUYECKUE
yAaphl B BUJIE€ MUPHUA/Ibl YKOJIOB C OTPOMHOW CHUJION, BbI3bIBast KaBUTaluio. CoriacHo pac-
yetam Penes npu craje my3sIpbKOB pa3BUBAIOTCS JABJICHUS B HECKOIBKO JACCSITKOB THICAY
aTMocdep, 4TO MPUBOJIUT K BBICOKOW aKTHBHOCTH MOJIEKYJI BOJIBI U TIEPEXOTy TPYHTOB H
MOPOJI B KBa3UPa3KMKEHHOMY COCTOSIHUIO. B pabote [2] pa3Butue mnpoiiecca KaBUTAIMH B
aKTUBUPYEMOI cHCTEME BbI3bIBAET BO3HUKHOBEHHE [aBJICHMSI B KHUAKOW (aze OKOJIO
300 MIla u nokaneHOMY TeMrepaTypHoMy Beruiecky A0 6000 K 3a Bpems 40 mkc. Bo3nu-
KaIOIIUNA MUKPOTUIPABINYECKUHN yaap yCKOpSET IMpoLecc auccouuanuu Moiekyn. Kasu-
Talusl IPUBOJUT K MEHTU3AIMU arperaToB U YacTHUI] TPYHTa U TIOPO/IBL.

COBOKYIHOCTD BBIIIEOMMCAHHBIX MTPOILIECCOB U OCOOCHHO KaBUTAIIMOHHOTO BO3CH-
CTBUS HA CTPYKTYpPY BOJHBIX PacTBOPOB, TPYHTa U MOPOJ MPHUBOIUT K MEHTHU3AIUU, JTHC-
NEPrupoBaHUIO0 arperaroB u yactull. MccnenoBaHus NpOBOAWINCH Ha TJIIMHAX U CYTJIMH-
Kax, SIBJISIFOIIMXCS MIPOAYKTaMH BBIBETPHUBAHUS apTHILTUTOB, AJI€BPOJIUTOB U MECUAHUKOB.
OcHOBBIBasACh Ha 3aKOHE COOTBETCTBEHHBIX COCTOSIHUM M aJ€KBATHOCTU B3aUMOJECHCTBUS
BOJIbI M TA30B C MOBEPXHOCTHIO TTTMHUCTHIX YACTHI] TPYHTOB U MOPOJ: apTUJUIUTOB, aJeB-
pPOJINTOB, TIECUAHUKOB, COJIM MO3BOJISIET paccMaTpUBaTh UX CBOWCTBA COBMECTHO, JIOMOJ-
HSisL IpYT ApyTa ¢ y4eTOM MPHUPOAHBIX BHEIIHUX HArpy30K U COOTBETCTBEHHO paBHOBEC-
HBIX BiIaXHOCTEH [3].

APTUJUIATHI, aJIEBPOJIUTHI, IECYAHUKU B BEPXHEU YaCTH 3eMJIM, OCOOEHHO Ha JHEB-
HOM TOBEPXHOCTH OBICTPO TEPEXOIAT B TJIIMHHUCTBIE TPYHTHI, MPEACTABICHHBIC B BHJIC
CKJIOHOBBIX M ONOJ3HEBHIX HAKOIUIEHWH. B HHUX HMHTEHCUBHO MposBIseTCs HaOyXaHue,
ycajika, OMOJI3HU C BBIIIOPAMH U CIUIBIBAMH, a B TOPHBIX IMOPOJIaX MPHU BCKPHITHU BBIPAOOT-
KaMH — IIy4YeHHE, TEePeKUMbI IIIACTOB, BHIOPOCH U CABIIKEHUS, BHI3BAaHHBIC BBILICOINHU-
CaHHBIMU SIBJICHHUSMU. [[7151 pa3NUYHBIX TJIMHUCTBIX TPYHTOB YCTAHABIMBAIOTCS OJMHAKO-
BbI€ MIOTEHIMAIIBI IaBIICHUH TIPU OJHUX U TeX e Harpys3Kax, YTO CBHJIETEIbCTBYET 00 OJI-
HOOOpPa3HOM XapaKTepe CTPYKTYPHBIX CBSA3€H, OCHOBaHHBIX Ha SHEPreTHUECKUX Oapbepax
BOJIOPOJIHBIX CBSI3€H MEX]Ly MOJEKYJIaMHU BOJIBI.

BaxneilimM BOIpOCOM TEOPUM MPOYHOCTU SIBISIIOTCA KPUTEPUU pa3pyLICHUS,
MPEJIOKEHO MX HECKOJIbKO W TOAPA3NEISAIOTCS OHM Ha CUJIOBBIE, Ae(QOpPMAIlMOHHBIE U
sHepreTrueckue. [locieqHue OCHOBBIBAIOTCS HA OlleHKe padoThl aedopmupoBanus. Kune-
TUKY K€ pa3pylLIeHHs YCIOBHO MOXHO pa3fesiuTh Ha JIBa Mpolecca-nepuoia.

[TepBeiii xapakTepu3yercss O0OBEMHBIMH YIPYTO-IUIACTUYHBIME JIedOopMalusiMu 1
MEPEX0/IOM OT OJTHOTO K JAPYroMYy PaBHOBECHOMY COCTOSIHHIO 0€3 pa3phiBa CIUIOIIHOCTH
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cpensl U obpazoBaHus TpemuH. K HUM oTHOcsATCs HaOyxaHue, ycajka, BblJaBJIMBaHUE
IPYHTOBOM MacChl, IUTACTUYHBIC U3MEHEHHS (POPMBI 10T AeCTBUEM COOCTBEHHOTO Beca. B
TOPHBIX TMOPOAAax — Iy4eHHUe, CABMKEHHE, NepeXUMbl IIacTOB, BbllaBiauBaHue [5]. 3a
KpuTepuil AepopManuy IMEpPBOrO MEpuoja CIEIyeT MPHUHITh PABEHCTBO HOPMAJIBHBIX
(gHy, -cos45”) u xacarenbHbIx (gHy, -sin45") nedopmanuii npu AeHCTBUM COOTBETCT-
BEHHO  OJMHAKOBBIX  HAaNpsOKEHUH U COOJIOZACHHU  CJEIYIOIEro  yCJIOBHS:
gHy_ -sin45° = gHy_-cos45° = gHy_-0,707.

DHEPreTHYecKH TOT MPOIECC MOXKHO TPEACTaBUTh KaK paBEeHCTBO AedopmupoBa-
HUS M BOCCTAaHOBJIEHUSI MUKPOOOBEMOB aMOP(HOI Cpeibl WK Pa3pbiBa U BOCCTAHOBIICHHUS
BC mexay MoneKkyaaMu BOJIBI.

Bropoii nepuon paspyuieHus nposiBisieTcsi B 00pa30BaHUM CKPBITBIX U BHIUMBIX
TPEILMH B IPYHTONOPOJOMACCHUBE, PA3BUBAIOLIUXCS ¢ HAPACTAIOLIEN CKOPOCThIO A0 o0pa-
30BaHMs OIOJI3HEH C MIOCKOCTHIO CIIBUTA, BHINOPA, CIUIBIBOB B INIMHUCTHIX IPYHTaX, BbIBa-
JIOB U BBIOPOCOB B TOPHBIX MOPOJIaX. DHEPreTUYECKH BTOPOI MEPHO/]] pa3pyllIeHHUs XapaK-
TepU3yeTCs. KOMIIEHCUPOBAHUEM HAKOIJICHHOM MOTEHIHMANbHOM CBOOOJHON SHEpIruH, Mmpo-
SBJISIOIMMCS IPU CHATUY BHEIIHEN HAarpy3KU B pe3yJIbTaTe MPOIEHHON BHIPA0OOTKHU.

JUis IpakTH4ecKUX Lelel NpeaynpexaeHue pa3BUTHs IPOLECCOB BTOPOro Nepuojia
3a HayaJlo MPUHUMAETCS MEPBBIA MEPUO/, CBA3AHHBIN C YNIPYro-1acTUYECKUMu aedopma-
LIUSIMH, KOTOPBIE CITy’KaT KpUTEPUEM Hauasla pa3pylIeHHUs.

Taxum 00pa3oM, MPOYHOCTh U Pa3pyIlICHHE TPYHTOB U TMOPOJ OCHOBAHBI Ha (U3M-
KO-XMMHMKO-MEXaHMUECKUX Tpolieccax uepe3 IMOTEHIHMANbl JaBICHHUS SHEPreTHUECKUX
0appepoB BOJOPOAHBIX CBS3EH MEXIy MOJIEKYJIaMH BOJbI, KOTOpPBIE YCTaHABIMBAIOTCS B
COOTBETCTBUH C BEJIMYMHAMM BHEIIHHUX Harpy30K M COBOKYIHOCTH SBJICHHH IO 3aKOHY
[Tackans, cieAcTBUEM M3 3TOTO 3aKOHA, aKTHBALIMEW MOJIEKYJ BOJIbI IPH KaBUTALUH, BbI-
3BAHHOMW CXJIOIIBIBAHHEM ITy3bIPHKOB B BOJIE.
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O CIIOHTAHHOM NNEPEXOJE HHI'MBUTOPA PEAKIIMN OKUCJIEHUA
METAHA B COCTABE ITPEJOXPAHUTEJIbHOI'O BB B HUHEPTHOE
COCTOSIHHE

B yronpHbIX II1axTax, OMacHBIX IO Ta3y WJIM MbUIH, B3PbIBHBIE paOOThI CBA3AHBI C
MOBBIIIEHHON OMACHOCTBIO, KOTOPAasi 00YCIIOBIEHA BBICOKOM BEPOSITHOCTBIO 00pa30BaHMs
B3pBIBUATOM aTMOC(ephl B MPU3a00HHOM ydacTKe TOPHBIX BbIpaboToK. [ToaToMy Kk mpume-
HEHUIO B 3TUX YCJIOBMSX JOMYLIEHbI TOJBKO IMpenoxpaHuTenbHbie BB, koTopble oTianya-
IOTCSL OT MPEIOXPAHUTENIBHBIX 00Jiee HU3KOH CIIOCOOHOCTBIO BOCIUIAMEHSTh B3pbIBUATHIE
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