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CPpengEde TFODEMX HOpOJ

Bsepenue,

IIlpu mogseMHRIX paspa00TEaX HHOIAA BaSIOJaeTcd WHTEpecHOe ABICHUE:
HEORMIAHHO M COBEPIIEHHO CaMONpPOM3BOABHO C TPOXOTOM M TPECKOM OTCEa-
KUBAKT CI0# ropHO# MOpeAN B BuAe MIAMTOE TO GOIBIIEro, TO MEHKIIETO pasMepd, IO
¢opme cBoedl IMH3€00pasHOr0 CeYeHHA, [0 EpadM TOHEHe U KpomIamuecd, a B
CpejHHe COCTOAMME U3 TOACTOTO CJI0A HepaspymeHHO# ropHoff mopoxsl.

JT0 ABIGHHe K3BECTHO Y&e JaBHO M HA3KIBAGTCA: MO-DYCCKH «CTPEIAHHE
ropHO#t mopoxnl», mo-HeMengH «Bergschlige», mo-gpanmysceu «Bendons», mo-am-
raufickn « Bumps».

fl saumTepecoBalcA 9THM ABIeHHeM. (3HAKOMUBIINCH KAk C PYCCEOH, Tag H
¢ WHOCTPaHHOH IMTepaTypoii mTO JgadHOMY BONpOCY, A yOeauiacd, 4TO CTpeidHHE
TOPHHX [OPOX €CTh BEChMa CIOKHOE ABIEHHE, K COKANCHUD eIe Mal0 HRYIeHHOS.
Hayunoro o0bACHEHHA M pasTajEd CYMHOCTH CTpelAHUA eme He AaHO. Hamporus,
PABHOPEUHBOCTh BO33peHHHl PABIMUHKHX ABTOPOB HA NPHPOAY STOr0 ABIEHHA TOBOPHUT
3a TO, YTO TpedyercA eme coOMpaHHe IAHHKIX M3 NPAKTHEU PYIHHIHKX PaspaboTOk
U TOCTPofikM TyHHeadell W Haydmad TPopabOTEa BOOPOCA O CTPENAHMH.

Crpersnue ropEOfl MOPOAE MMeeT 3HAUEHHE H TeOpeTHIecEoe, H MPAKTHYECKOS.
Muse, kak coenuaxdcTy 1O TYHHeNAM, W HA OpAKTHEe, U B HAYYHHX paboTax
HEOJHOKPATHO NPHXOAHIOCH HMeTh HeJ0 ¢ BONPOCOM O CTPeNAHHH TOPHRIX MOPOX.
He wMenbpmuii uaTepec, deM A, JONKHE HMeTb M MOM KONIErH IO MOJ3eMHBIM
paboTaM—pYyIHMYHEIE M TOpHHE HHEeHepH. Ileirp HacToAmed craTbu—Ipemie
BCEero 3aMHTEpPecoBaTh HANUX MHEEHEPOB «CTpPelAHHEeM TOPHEIX MOPOX», 03HAKOMATH
X BOSMOEBO MOApOOHee ¢ ITHM ABIGHHEM, JaTb UM BO3MOEHOCTH Ha paboTax
MOAMEYaTh M H3Yy4aTh CTpeldHHE. OJTHM IIeAb MOero HACTOAMEro Tpyla Oyaer
pocrarayTa. OfHAKO B EOHIE CTaThM 4 IMO3BOXI0 ce(e eme U IHIHO OT cefd BHICKA-
3aTh CBOM COOCTBeHHEI® COOOpaEeHHA (THIOTE3y) IO IOBOXY LpUIAH H 00CTOA-
TEJIbCTB NPOMCXOEACHUA CTPEAAHMA TOPHEIX IOPOJ.

[lanubie U3 NPaKTHKH.

Ipexne Bcero HeoOX0ZUMO, KOHEYHO, HAYATH C AAHHLIX M3 MDPAKTHEH [OA36M-
HBIX paforT. TakoBHIMH ABIANTCA pyAHUYHEE paspaboTEd ¥ TyHHead. IIpakTHEa
PYAHHYHEIX Paspa0oTOE AaeT A0BOABHO OOraThii MaTepuat 1O BOOPOCY O CTPeIAHUH
TOPHEIX IIOPOA.

fIBieHne cTpeJAHMA ¢ TOTHOR OTYETAMBOCTHIO HAGIWIAIOCH B OLHOM H3 Pa3-
BeJOYHEIX KEBepuiaroB Hosopoccuickoro pyaEuka Oxu3 cr. «Beuepruit KyT»
Egarepuaunckoii, HmHe [HenpomeTpoBckoil mex. I0op. B KpuBOPOECKOM meres0-
pyaHoM pafiome. KBepmaar sToT xameO# 228 MeTp. HavaT paspaboTEo# B 1902 r.
flocaexsne paborst B HeM OTHOcATCA E 1904 r. PaspaboTEa Bexach B EPeCT
OpPOCTAPAHHA CAOEB TUIIHMYHOTO HEI3HCTOr0 EBAPUATA (AEECHUIIATA) [0 KOHTAETY



ero ¢ nmaGasosofi nefikofi, cexymeli EBapIUTEH B HAIPABIEHUH IPHOIWBHTEIBHO
TepueHANKyIAPHO TPOCTHPAHAI CJOEB. YTOX TAJEHHA KEIe3HCTOIO KBApPIUTA
60°—65° E W. MecTaMd CIOM M30TEYTH B MHTEHCHBHHE MEIEHE YPesBHYAHHO
CIOEHOTO BHIZ CKIANEW, OCH KOTOPHX (pe0pa mnepern0oB) uMENT NaJleHHE
ma cesep, Tounee Ha NW. Jlefika B CBOO Ouepelb KpyTO MOX JTIOM 80°—817°
namaer £ N. llopona muaGasoBofl nefikn B MecTaX Opy/eHeHHA RBAapIATA il B MECTaX
PYAHHX 3aJexeil 00bIYHO KAOJHHEU3HPOBAHA B Goabmeii nan Merpmedt cremenu. Tawm,
Tlie JEeIeRUCTEHe KEBaPIUTH He RsMeHeHH HU IpomeccaMu OpYIeBeHnus, Hil TpoueccaMu
BEIBETPUBAHUA, Ina0asH Tak-Ee 0olee WIN MeHee CBeEH, HEICSHCTHIE KBAPIUTHI
PasopBaHE pAJOM TpemuH, Goxee MM MeHee OIM3KAX BEPTHRAJILHEIM M Ooxee
UIN MeHee IapallelbBHX Juafasopofi nefike. PaccToOAHHe MEATY CMEHHBIMA Tpe-
muHaMn BOIM3M Jefikn Eoxe06ireTcA OT HECKOIBEMX: CM. N0 10 1 jmaxe 1o 30 cM.
u Goxiee. llopsiok padoT mpn [POBEJEEHH ERepILIara (rarofapa 3HATHTEABHO
MeHbIrell TIOTHOCTH Auabasa 1O CPABHEHHIO ¢ KBApHHTaMH ObLI caexyomuii. Pas-
paoTEa Belach 1O JEabasy, 0OHam®alach JTHIIb KOHTAKTOBAA ILIOCKOCTh KBAPIMTA.
3arteM, GypHINCh IMNYPH B KBAPOUTAX B B3PHBaMH 00RAKAIACH fonee nin MeHee
cBe®AA JUEKECHANIATOBAA Toxma. MHorza saboff B nuabase omepemal HE BIOPBaH-
gy AEEeCHHIINTOBYH cTeBy Ha 10—15 merp., T. €. H& CPOE IO oxpofi Hexemxu.
B Takmx CIyuadx B MecTaX, Ie JKeCHMITHTH He OOHADYHKHBAIH MPHSHAKOB
H3MeHEHNA M PaBHHIM 06pasoM, Xuadassl OTIMIAIACH CBEKECTHIO I CIEJOB KaONM-
HE3AIUK He HOCHIHW, HAGM0JAZ0Ch CTpeldHHe TOPHOH MOPOAEI. OT obmrameHHON,
HO elle HEB30PBAHHON KOHTAETOBOR MIOCKOCTH NEECIHIINTa HEOHHMAAHO M CAMO-
IPOUBBOABHO OTPHBAIMCH IIUTEH JEECTHIIATA. C rpoxoToM M TPECKOM OHA OT-
6pacmBaiuch ¢ CHAOH K IIPOTMBONOIOKHOH CTeHe EBepIIIara Ha paccTOABHE HE
MeHee MTp., a B GOIBIIMHCTBe CIyuaeB Ha MOJHYK IIHPHHY KBepIIara M, yAapub-
Much O CTeHKy, pasOMBaIuCh M OCHIAJHCh. SIBIEHHe BCErAd COMPOBOAKAANOCH
TPECKOM W TPOXOTOM, TEpBO€ BpeMA OYeHb UYTaBITUM pabounx, KOTOpHE, TOKa
elle He TOMPHBHIKIN, NOCIENIHO MOKHIATH MEcTO PaGor.

OTopBaHEHE IIATEH HMeIH B TONMHKHY OT 3 JO 6 cM. JimHA TIATOE OBLIA
pasiuyBad, B cpefHeM 10 70 cM. M Jaxe N0 1 MTp., a B mupuEy 10 40 @ 10
70 oM. DHBaIM cIyuam, 9T ILTMTRH JOCTHTAIN eme Goapmux pasMepos. Bricora
kBepmiara Opa 1,7 MTp., a mupuEa 1,25 MTp. CIyyaes CTpeAAHUS, KOTOPLIE
TPAIAOCH TEXHUIECKOMY Ha30py W pabounM HaOIoAATh, 6u10 me memee 10. Oc-
MOTD KBepIIJaroB YIOCTOBEPAI, 4TO M B HHO® BpeMA TNPOHCXONMIM MHOrOYHCIEH-
HEe CIyual CTpeldHHA TOpHOH mOpoxsl. 3aMeueHo, UTO MOYTH BO BCEX CIydadx
IEECTHITHT 00Jajal Meakoft miofizaTocTsio. Bo BeAKOM c¢Iyyae ABICHHE CTPEIAHUA
MOKHO CBA3aTh C UPe3BHUAfiHO MIOTHHM, KPENEHM, CBeAHM, HO IIOHIATHM AKECHHI-
IATOM.

Jpyroft cayuaft crpergmma TOpHOfi mOpoxil HAGIOJAICA B 1913—1916 r.r. B
EelesHoM pyAHEEe «Jy6oBad Baxga». Crpeisune OHIO B KBApIHTaX HA rayonue
0k010 220 mMrp. Hopofa oTCIaWBaIacCh ¢ TPOXOTOM H TPECKOM EYCEaMU JHH3E-
00pasHoro ceuemnd. 11poxofd 1O BEIpaGoTEe, MOKHO OBLIO CARIATh JErxoe mo-
TPecKUBaHHe: NMOPOJA OCHIAIAch HeGOIBNIAME CIOAMH. BpeMs OT BpeMEHH pasia-
BalcA TPeck, paBHHH N0 cHle pymefiHOMY BEICTpeJy, H TOrZd OTCKARHBAIM ILTHTEH
pasmepoM 10 40 u game 1o 70 cM. IO JIHHE. Crpeasare TOPOAH HAOI0IATOCH
He BCerja TOTYAC Ke B3a paspaboTEOf, a CHYCTA CPOK, MHOTAA 10 ABYX HEAEIb.
Beero 6u110 BabaAeHO A0 10 caydaeB CTpeIAHHS. .

Ilpr mpoxomIeHAH ITAXTH «Jabneandop» IlapaMoHoBa, HEIHE MAXTH «ApreM»
B1acoBCEOTO PYAOYIpaBiernd JOHYrId OJHO BpeMdA Tak e HAOIOJAAOCH CTPEN-
mue ropHO#t mopoiw. K comalenuio, B OTHONIEHHM STOTO MECTa CTPEIAHHA MHE
He YIaJ0oCh A0CTaTh MOXPOGHHX HNaHHHX. VBBECTHO TOJBEO, UTO Hab1101a10Ch 10
6 cIyiaeB CTpeIAHHA TBEpAO# TOpHOH MOPOJBL. fIBJenne COMPOBOEAAIOCH BCAKUI
pas XapaKTEPHEIM TPecKOM IOZOGHO BHCTpeny. Crpeadanne pacnpocTPaHAIOCH BAOID
G0KOBHX CTEH KBepIIIATa M TOTIAC BCIe] 8a BEHPaGOTROH. Cnycra 5—8 pgmeit
CTpeJAHNE Y& COBEPIIEHEO He HAa(II0Ianoch. j
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Jd. A, dueBcEuii*) coodmaer creiyomue I4HHEE M3 CBOEHl NPAKTHRM B
JloMOPOBCEOM KaMeRHOYToIbHOM Oaccefire. Komb «Kasummp» JOCTHTAeT CBOMMHU
padoTamu Ha ray6uEy 320 Mrp. Ilmacr «PemeH» HMET MOIIHOCTH 14—16 wMTp.,
¢ umagzenueM 1o 23°. Korga B HETPORYTYK elle YacTbh NJIacTa IPOHAKAIT HOBBRIMU
paboTaMu, TO 3aMeyaerTcA, YTO Yroib JOBOIBHO JErk0 OTIAMKIBAETCA B saboe
BRUIE O0ojee MIx MeHee BHAUMTeIbHHX Tapl0. IIpum 8TOM CHBIIIHTCA TPECE H
Hepeik0 B8BYKOBHE O(PQEKTH JOCTHIAlT CHIBl PYHEHAHHIX BHICTPEIOB. Pagora
B 3a00e TOBOABHO ONacHA. KCIH B BHIEMOUHOM IeJIAKEe MOIHONO IIacTa Yriafg
BEIHYTh BCELO ONUH TOIBKO €ro TIOPH30HT, TO NPHM BHIEMEE CIEAYIOMUX ropu-
S0HTOB TOTO e IeINEa gABIeHHe CTpeldHMA y&Ee Oolee He HAOIOJaeTCA.
Yroap B 3a004X HOBOTO HEIAKa 001ajaeT y&Ee HHHMH (DU3MYECEHMH CBOHCTBAMH,
YeM yroab B OCTABIINXCA II0CHe BRIEMEH NEePBOr0 roOpu30HTA YACTAX ILIACTA. Tagnm
00pasoM, Bo BpeMA caMofi 0umcTHOH DaGOTH IPOHCXOIHT IepeNeHa (U3UILCEUX
cBOficTB yrid. 9Ta NepeMeHa CBOHCTB BHIPAKAETCA B TOM, YTO YLOAb B HETPOHYTOM
elle TeIuEe He OOHADYEUBAET eme JACHO '

CJIOHCTOCTH, [OCIe e BEIEMEM OXHOTO
TOPUB0HTA CIOHETOCTH ABCTBEHHO BRICTYTIaeT
B ocraBmefica wactu yrad. llpu aToM
3aMeyaTe]bHO TO, YTO B TO BpeMdA, KOrla
yroib B CBemell uyacTd mOIacra, JIerko
moxuaerca A00K4e, B YACTAX, paspabaTh-
BAGMBIX BIOCIEACTBHH, Yroib A00BBAETCA
Ha MHOTO TpyJHee u TpeOyeT sarpaThl B
AR08 Go%bmﬂx ycmmﬁ. Brimensrozmex- Yep. 1. Cxema KaMeHHOYI'ONBHOH pas-
HOE YAO0HO HIMIOCTPUPOBATL UBPTOHEM,  yaGorku B Jombposckom Gacceitne. [lpa
(uep. 1). ABCJ, uacTh MOIHOIO IIACTa pwemke EFGC maGmoxaercs CIIIbHO®
KaMeHHOro yrad. IlracT paspa0aThIBaeIcd ,CTpexaHme* ropHod mopoms. Upx
CIOAMH, NApalleIbHEIMH €0 3ajerammo, belevke miacra HIKE ,crpeaamus®
Korza B miacTe Beayr paspaGoTky IO e

mrpery EFGC, To paboTa cOnpoBOKAACTCA :
PeSKHM CTpeJsBHeM yrid, HO Koraa OyJer BhpafOTaHa 4YacTh ILIACTA, COOTBET-
CTBYIIIad TapaJlelbHOMY WTPeKy, To mpu npoxomaennn mrpera HIRE aABresua
CTpeJdHus y&e Her.

Ocmorp 3a60eB, B KOTOPHX HAOI0JACTCL CTPeNAHHe M B KOTOPHIX ABICHHE
5T0 He 3aMeuaeTcd, MOEKa’al CIeAyillee: Mpd NpPHOIMKEHHH E 3a0010 B CBexel
YACTH JTOALHOTO IIIACTA MOEro cayxa, rosopar JI. A. fueBckuit, cTaiu J0STHraTh
BBYKH CYXOL0 PESEOTO Tpecka. Y €aMoro 3a00A TpemlaHue IPeACcTaBIANO0 HEIpephi-
papomeeea gsienue. Or 3a004 OTCEakMBaxu Colee HIX MEeHee SHAYMTENBHEIE OC-
EOIEM yrid. B TOT MOMERT, KOTjJa 4 CTOAX y 3a00dA, pasialcd CHIbHEIE BRICTpeI,
3aCTABUBIIN{i MEHA HEBOALHO OTCKOUMTL Hasan. Paboume, paboraBmuze B 3a0o0e,
00BACHHIX MHE, 4TO 5TOT BHICTpel, paBHHI 10 cuie 3ByKa PyEeiHOMY, emle 0YeHD
crab ¥ 9TO BHICTPelR OHIBAKT 3HAYUTEAbHO rpoMde. OcMoTp 3a00dA TOKazal, 4TO
B 6OIBIIOR Macce yrid CIOMCTOCTH 3aMedaerca 6e3 TPyAa M YTO OHA 00YCIOBIGHA
[IePEMEeKAeMOCTh0 TOHEHX, HEIPAaBHIBHKX OLICTPO BHIEIMHHBAWIIAXCA MPONIACT-
KOB GaecTameifl pasHOBHIHOCTH YA €O CIOAMH yrad MaToBoro. I'IEIOHI u Jmame
He6oIbIIHe 00JIOMEN yrid, OTBAIMBINHECA OT 5a6od, ofiajal:m cBoeoOpasHOf ¢op-
Mofi. OHE OBLIM OrpaHHYEHH BENPABHISHHIMM EDUBEIMA TOBEDPXHOCTAMH H MOLIH
OHITh HasBAaHH HENPABUIBHHIMA YeUeBHIAMH—JIHH3AMH. YTIoib 3a004 pasOut Goxee
UI MeHee BEPTUKAJbHHIMH TpeIIWBAMM, HO STH TPENIMHE! TOJHEO B HE3HAYHTENb-
HOH cTemeHH BIMAKNT Ha JTHHB3e00pasHyl ¢opMy Tramlé yrid. Toudo Tak e CIro-
HCTOCTH YIIA He BIMAeT Ha (OpMy OTIeTalomux rinb yrad. CxeMaTHyeckw B 3a-

\

*¥) Agescrknit JI. A ,0 4BNeHUE CTpONAHUA B“KaMeHHOYI‘OJIBHHX pynaaEax JloM=
6poBekoro Gacceitga* T'opH. ®ypH. 1905 r. XII crp. 362—368.
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6oe TOpANOE OTCIAMBAHWA TIUTOK Yrid H30-
OpameH Ba Uep. 2, MpeJcTaplAl0MeM paspes Mo
och mTpeka. IpuBwe IHHHE COOTBETCTBYIOT
¢opMe IIHTOK, OTCIAHBANMUXCA OT 3a60d.
OcmoTp 3ab0g B yacTH IJacTa, HaxoAsmerocd
B yeaoBuax HIKE, morasax, 410 padora sabod
He CONpPOBOEAAETCA 3BYKOBHIMH SABICHUAMH M
YTO Jroab CAMONPOMRBOJBLHO OT 32004 HE OTCKa-
knBaer. EanporuB, B TakoM 3a0oe yroib pas-
pabaThiBaeTcA TPyAHO, Be Tagk, Kak B 3aboe
mepBoro THMa, TAe OBLIO JOCTATOYHO JErKoro
yIapa MoIOTa, 9YTOOH Yroib €Tl OTBAAHBATCH
B 3HAUNTEIHHOM KOJHYeCTBE.
Yep. 2. Cxema DOPANKA OTCJANBAHNA Fr. Bernhardi jaer upesRnYaiino uHTe-
UJUTOK IpH ,CTPeINAH K U® TOPEVA  pecgyi MaTepnal Ha OCHOBAHHH CBOMX JHU-
o i HEX HabrojeEndi B pyiaurax Bepxmefi Cuie-
suu. Ilpu paspaGoTEe MOUEHX ILIACTOB Yrid Ha TiyOMHAX, He NPEBHIIA0NHEX
100 M., mTpeR: ¢ HBOfiHOA Komeelt cToAnm ycrofiumBo 6e3 BCARMX Epemnie-
pufi. Ha ray6mmax 150 wMTp. cmcreMa paboT, BIIOAHE MNPHTrOAHAA HA MEHDb-
mux Tayourax, okasajach omacHofi u upuBogmia k katactpofam. Ha Goiee
BRAUHTEABHHX ray0MEAX, ocoOeHEO Ha TIy6uEe B 240 M, B yrie cralo
o6HapyRNBAThCA CBoeoOpasHoe HampAxense. B cRexe IPOBEJCHHBIX UITPERAX
yroib HaunHaeT Kak OB yBeJHuuBaThcA B 00beMe M YroubHad Macca Balpa-
BIfercs B luTpek. HuEakoe EKpenieHue He BHIEPRUBAeT AaBIeHHsA yrid, HO
ecid u3 INTpeka, 3aBaJeHHOr0 Kak OBl BEUKATHM O0GBAIMBINNMCA yrieM, yGpaTh
JrOTLEYIO Maccy, TO Takoff IITPeK CTAHOBHTCA YCTOHUMBHIM M MO#ET OHTh OCTa-
BicH (€3 Kpenaenud. 910 HabaoJeAue NOKA3KBAET, YT0 NPoIecc NPOBEIEHAS MTPEK
AB814€TCA TONUKOM, BHIBHBAIMUM O0CBOGOKIEHHEe BHYTPEHHHX HAlpAKEHHH MACCH
yrag ¥ eIBa TOAbKO dTa [OTEHIMAJbHAA 9SHEPrUA V3PACXONOBAHA, [IACT YIId
IPUXONMT B COCTOAHHE PABHOBECHA H CTeNeHb YCTOHUMBOCTH BHPAGOTEU 3aBHCHT
ACKAYATEIBHO OT OOImMUX CBOHCTB KaMeHHOTO yrid, Kak ropHO# MOpOAH.

He MeBee uHTepecHNe JaHAHE OHIN IOIYyUeHH U3 HaOIOAEHUA B B0JOTHIX
pyAHEHEaX Musokc B JEJuu, paGoTAOMuX 30I0TO-COlePHAIMI KBapI. 31ech CTpe-
JAHWe TOpHOH TOpoAHl OIHO BpeMA HAGI0AAN0CH ¢ YPEsBEYAHHON WHTEHCHBHOCTDHIO
U ¢ Heommcyemofi cuiofi. 3ameuaTerbHO TO, UT0 e€cau ¢ 000uX OOKOB OT MecTa,
THe HJeT cTpelsdHue, caerarh 3a0od Brayob MaccuBa, TO CTpeldHHe IpeKpama-
JOCh. OTO MOTJIO OHTh MCTOIKOBAHO B TOM CMEICIE, 4TO CYUIECTBYKT KakHNe-TO 0CO-
6eBHO TPYAHO YIOBUMEE HANpaBIEHUA CHJI TOPHOTO JaBlIEeHHUA.

B pyrsuke Komcror B Karmopaum B poroBOOOMAHEOBHIX aHJEB3HTaX ABICHHE
cTpelaEna ¢ 0co0eHHOfi MHETEHCHBHOCTHIO HaGIIOAI0Ch HA rayOnHe 0K0I0 220—240
METPOB. .

B mekoToprx maxtax y Bepxmero osepa B CeB. AMepuke, 3aJ0EeBHHX B
meradupe u nuabase, ABIeHHE CTpeldHHsA HaOIojaerca Ha raybune 1450 MTp.,
npuYeM HMeloTcA Bce JaHEHE 3a TO, YTCOH YTBEPEIATh, 4TO B TOM MecTe, IAe
pabaojaeTca CTpelsHHe TOpPHOHR MOpujs, BepTHEAIbHOE TOPHOE JdaBIeHHe BECHMa
HEe3HAYHTEJIbHO.

B Beaoruiickmx EaMeHoloMEAX Kemacra, B KaMeHOIOMHAX MpaMopa JuHaH,
PACIONOWEBHHIX Ha OTKPHTOH MOBEPXHOCTH B MECTaX JAHEBHHX paspaloTCE MO-

oA HaGl1maxoch He OXHOEPATHO CTpeJdHHNe IOPOABI €O BCEMH XapaKTepHHIMH
NI JAHHOTO SBIEHHA OCOGEHHOCTAMH: TPECKOM, BHICTPEJaMH M JIHH3E00DPaBHBHIMH
NJIUTRAMH OTCEOUMBINEH IOPOJHL.

Moxro OmHIO OHl IPHBECTH emle HECKOAbKO JeCATKOB IPUMEPOB H3 NPAKTHEH
PYIHHYERX pPaspaGOTOE, OJHAKO, GOJBIIMECTBO M3 HHX, K COKAJEHUIO, 00CIeN0-
BAHE TOBEPXHOCTHO M OJLHOCTOpOHEe. MHOrne 06cTOATeNsCTBA, HPH KOTOPHIX MPO-
HCXOJUIO0 CTpeldEMe, He IOAMEYEHH M OCTAl0TCA HeH3BECTHBIMH.
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He memee uEHTepecHHfi MaTepuan [0 BONPOCY O CTPeJSHMH FOPHOH TOPOAH
JaloT TYEHEIH. 3ajerad IAyOOKO B MaccuBe Tophl, o0aajad OOIBIEMH pasMepaMu
N0 CpaBHEHHMIO ¢ DYIHMYHEIMM BHIPAOOTKaMy, TYHHEIM @0 IeIOMYy PpALy HHBIX,
TIPeABXOLAHINX OOCTOATENBCTB HHOIJA AT fAame (olee ApEne NPHUMEPHl CTPe-
HEA TOPHOH IOPOJH, HEEKEId PyIHHKH.

B Cen-Torapackofi Tynmexe B IlIsefinapuu, faaroi 14892 M1p,, B 1872—82 I.T.,
B TEPHOX ero IOCTPOfiEM Ha0I0AaI0Ch CTpeIAnHe B TaJbEOBOM TpDAaHHTE—NPOTO-
ruHe. 3aTeM, CTpeAdEHe, M TpM TOM JO0BOIBHO CHIBHOe, Ha0J0IAX0Ch B THecax
u B rpanure. S[Bienne, pas NoABHBMUCH, 0OKUHO AIMIOCH J0IT0€ RpeMdA, B Teue-
HWM HECKOJbEHX Helelb, TOKA He NPOUCXOJMIO MOJHOE PasbeluHeHHe H OTIaMbl-
BaHHe TOPOIH Ha H3BeCTHYI ee rayOusy. Crpeirdnne HabIo0JAIOCH B TOAOIEBE
WTOIbEH, HO 0CO0GHHO MHTEHCHBHO CTPeJsHHE MPOMCXOABIO OT OOKOBHIX CTeH, T1e
0#0 B GOJBIIMHCTBE clyuaeB M HaumHaIoCh. OTCROYMBINME C IPOXOTOM M TPECKOM
AuH3e00pasHble KyCKM TMOpOAN OHIN 1O KpaAM TOHEHM, KAk Je3Bue HOKa, EpOIIa-
muecsa, u ¢ uexno# mpounofi mopoxoft mo cepeamue. JIOOOMEITHO TO, YTO €CIH B3ATDH
TAKYI0 OTCIOMBMIYIOCA M MOTCEAYMBINYKH IAATKY M IPHIOEATL €€ K TOMYy MECTY,
OTEyAAa OHA TOABKO YTO OTCKOYHMIA, TO OKA3HIBAJIOCH, 4YTO OHA HE BXOAHUT B CBOE
TEe3J10.

Cayuan cTpeisgHys TOpHOH fIOpofR Ha6I0JAIHCh W BO MHOTHX ADYrdX TyHHE-
aax Cen-Torapickofi mex. mop.

B Jerrmmrefinckom TyAEeie aauHOR 1095 MTp. M B mpaddeamnpysrcrom
TyBHEeAe JIMAOR 1487 MTp., pacmolemeHHSIX Y cT. Basen ma sraMeHMTHX Basen-
cknx neriax ma apnum Cen-Iotapjckofi mex. A0p., ABIEHHe CTPEJAHHS TOPHOH
nopois BabIOAAI0Ch B OYEHb WIOTHHIX KOMNAKTHHX (€3 TPeNluH BABKHX Heico-
rpaHATaX, B HANpaBIdlMeH mToibHe ToT4ac BCAEN 3a PaspabOTKOH MOPOXH, Ha
ray6une 0koxo 400 mrp. Topmoe naBienne sjiech GEI0 HE3HAUATEAbHO W THI 00-
JelEN TYHHeIdA OblA NpEMeRen Jerkuii. fBieHme cTpelsHua wWabloAAI0Ch 31€CH
He 8BaBHCHMO OT BPEMEeHH Toja H TeMIIepaTryphi.

B BarTuEreRckOM TyHEexe AauHOfi 1090 MTp., IPOBEJIEHHOM B THeiicO-rpaHUTe
¥ PAcHOIOKeHHOM Ha TexX Xe INeTIAX y BaseHa, 4To ¥ XBa NpeXBIAYIHAX TyHHE-
A, CTpeldRue HaOJOJaJoch HE TOTYAC Ke BCIed 33 HayaJoM paspaboTEM MOPOAR
B HapaBidomell TOARHE, a CIYCTA NBa—TPH MecAlla NOcIe MOAHOH paspabOTEH
TyHBeJA Ha MOXEEMH mpopmab. ['OpHOTO AaBIEHWA B5Aech COBEPIIEHBO He HAONIO-
AaJ0Ch, IOPOAa OHJIa CBe&asd, He BRBETpelad U He HocAlllad Ba cebe ClefioB MeTaMop-
¢usMa, BcaelcTBHUE Yero OBLI UpHMEHEH IepBHil THN pazpalOTEH TYHHeId, KHAUE
TOBOpA, BBUJY EPENOCTH TOPOAH, TYHHEAb ObI ocrasien GOes objensu. Onpuako,
BCJAEICTBAE HAYABINETOCsA CIYCTA JBa—TpU MecANa CTPeIAHUA TOPHOH MOPOAH! 1aA
OTpamIeHUd KU3HM pab0uuX Bech TYHHeJb NPRINIOCH 00IUNEBATS.

Crpexsrue ropuofi MOPOAH He BCerja BhIpaKaeTcA IIUTEAME JIHH3€00pasHOlO
ceueHnd. O crpeidHud TropHOfi nopoaw, HO 06e3 JInH3€00pasHOTu CEYEHUA OTCKO-
YUBWNX IIMTOR coobmaer TekXeHGYPT !)B reoxoruueckoM omncanun HpaGepr-
ckoro TyHHeas HA auAuUM ONeHBaJbACKOH ex. A0p. DTOT TYHHEIb RiauHoi 3100 MTp.
PacnoroEer B UECTPHX NecYaHHEAX.

CrpeasHne TOpPHHIX Nopol HabIlpialoch Takxe npu mocrpofire TymHexedi Ha-
paBaHKEHCEOr0 B n3BecTHake, Boxefinckoro B poaomute n TayspHCKOro B raefico-rpa-
gute. CTpeadHue B STHX TYHHeIAX 0OBYHO HAYMHAJIOCH B OOKOBRIX 4YacTAX YiEe
B HanpaBidwmmefi raxrgepee. Opxrako B TayspHCKOM TyHHEIe HHOI[a CTpeJdHHE
GHLIO TAK e M OT MOOIIBEL M Jake OT NOTOIKA HampaBidwmedl mroxpau. Ha
uep. 3 BHIHO MECTO CTpeJAEMA B HampaBidiomeil raiiepee TayspHCKOro TYHHENA.
B etoM TymEHels cTpeidHue OHIO 0COOEHHO CHABHO HA YAQJCHHUH MEELY 3—4 KIM.
0T CeB. 10pTala Ha Tay6ure okoxo 1200 MTp. 10 IReBHOf mosepxmocrtd. Ilo mepe
paspa00TEN TYHHelIeU CTpeldHHe TOPHOH MOpOAR 3aXBATHIBAJIO (OIBITHE KOBEPX-
HOCTH, HO CTAHOBHIOCH MEHee MHTEHCHBHHIM. B OTHOIIEHMHM HWHTEHCHBHOCTH CTpe-

1) Tecklenburg. Geognostische Beschreibung des Kriahbergtunnels. Zeitschr.
d. Deutsch. geolog. Ges. 1883 . S . 424.



JAHUA HAXO 10XAraTh, UYTO HPHIMHONR YMEHBIIEHHA WHATEHCHBHOCTH ORI CpaBHH-
TeAbHO GoXbIIOf MpOMERYTOR BpeMeHH, Mpoieimuii 0T Havarxa paspaboTEd HAMpa-
BIAWIIEH ramrepen mo moaHoii paspaborknm TyEHe:Id. Ha ¢oT. 4 mpexcraBieH BHJ
OTCKAKMBAOMMNX MJINTOE B MOMEHT OTCIOGHHA OT MOpPoAb. I'OpHOE JaBIeHHE B
BHIIEYIOMAHYTHX TPeX TYHHEIAX B TeX Mecrax, e HalIoJaloch CTpeldHHe M0-
pomsl, GRIO Be3HAUMTEIbHOE. JTO BUIHO H3 TOr0, 4TO O0NeIEa STHX TYHHeJed Ha
TIPOTAKEHHAX, COOTBETCTBYMIIUX MeCTaM CTPeldHHA, clelada Jerkoro THIA. ‘

VR -mpakTHEH TYHHeIXe#l 3aMeyeHO, YTO TOJBEO MHOTAA CTpeJddHHe TOpHO# Imo-
poxanl GHIBAET NPH HAIMYHM BHICOEOrO BEPTHEAJIHLHOTO TOPHOrO AaBaeHHd, OOBIIHO
e 9TU JBA ABIeHHA, T. €. CTPeIfHAe M BEPTHEAILHOE TOPHOE JaBICHHE KAK
OyITO B3aMMHO HCKINYAKNT OXHO APYroe.

Ilpu mocrpoiike CEMMIIOHCKOrO TyHHeXd XIuHOR 19,8 KaAM. Ha GOIBIIOM MPO-
TAKeBHH TYHHeJIA CIyJyad CTpeleHUA TOPHHX IOpPOoX OuIm 0coGeHHO dacTel. Ctpe-
IAHAEe DPOMCXONIIO MIM 7K€ BCKOpe IOcIe B3PHIBHHX pab0oT mpu OpoOMBEe Ha-
IpaBIAmed raireped, WIH Yepe3 JIOBOJXBHO OOIbUINE TPOMEEYTEH BpPeMeHH—de-

pes 6 u naxe 8 MeCAIeB IOcIe B3PEIBHEIX pab0T, KOLAA BCAKOLO POJA PaGOTEHL.

no paspaboTEe TYHHelXd Ha OOXHE{ mpoduip yxe ORIM NPEEpPAIIEHE.

PaccmoTpeHne oriaeTeBMUX MIMTOK TopHOoff mopoasl CHMIJIOHA IPHBOIAT E yOe-
HAGHWI0, YTO MACCAB [OPH B MECTaX CTPelAHNA TOpHOR MOPOALI HCIKITHBAET 0YeHb
BHICOKUME BHYTpeHHUEe HanpameHud. Hanpamenaus ObIBaIM HHOTAA CTOXb BEIHEH,
uT0 Habawjalach pedopMamud Jaxe Ha HeOOIbmMUX KyckaX. OXHAKO, BMeCTe ¢
TeM, HaOJ0al0Ch, YT0O HA TeX NPOTAXKEHUAX, O KOTOPHIX UAET pedub, MACCHB TODH
HE TPOM3BOJAUI HAKAKOTO HH BEPTHEAJIBHOTO, HM OOKOBOIO TODHOTO XaBIEeHHA HA
oxemny TyHHexd. TyHHea» Mor GHITH OCTaBIeH 31eCh COBEpIIeHHO (e3 00IMIOBEM.
TakoBaa Jeralach B 9THX MECTaX MCKINUYATEIbHO TOIBKO JiA OTpamElIeHHd pabo-
YAX U [0e3l0B OT OTCKAKUBAMIIUX C IOREPXHOCTH BRLIOMEH EYCEOB IIOPOJHL

TmareasaeIM ocMoTpoM MecT (oT. 5 m 6), OTEYAa HCXOAHIO CTpeIsHUE TOp-

HO# TIOPOXBI, MOKHO OBL10 yCTaHOBUTH, YTO CTpeJIAHHE 00BITHO OrpaHHYUBACTCA

HE3HAUYUTEJbHBIM HAPYEHRIM CIOEM 00HAEEHHBIX B TYHHeJe TOPHBIX IOpOI.

fIBrenne crperdEua B CHMUOIOHCEOM TYHHel1e ') HAGIOIAXOCH KEAE B TyHHeXe I,
(por. 7) Tak u B TyEHEne II (Por. 8). Bor kak onucriBaer um. @. PornxeTr?)
ciyyaii crpersasud, KoTopmé oH InuHo Habiwjax B uore 1914 r. PafoTe mo
paspaborke II CummioBckoro Tyunend Ha ToJHLE npouip 1-ro moxag 1514 roaa
HaXOJIHJIMCh Ha yjakennu 3,05 n1o 3,50 EAM. OT IEKHOrO MOpTaia.

«1-ro mioaa 1914 r. B 5 yacoB 20 MHH. Beuepa B 4acTH TyHHeIA II meExy
3,29—3,32 KIM. OT IEHOFO MOPTANa PABIAJCA rpoxX0T, paBHHi M0 cuie 3BYEA
NYIIEYHOMY BRICTPEXY, CONPOROKEIAEMEIl CTOIb CHJIBHBIM COTPACEHUEM MAacCHBA
rop, YT0 ABJEHHE PACHpOCTpaHMIOCh Ooxee, yeM Ha 1 KIM. 4 Ba TAKOM Paccro-
AHAM YYBCTBOBAJIOCH BECHMA SACHO».

Ot coTpAceRHA BOBAYXa BOBAYWIARIM HAIOPOM OBLIM TOTYMEHHE BCE ANETHIE-
HOBEI® JaMOE BO BceM TyHHeae II.

IlocnexcTBua «BHICTpeIa» TOPHOH IOPOJEI, STOr0 3aMedyaTelbHEHANIEro cIydasd
cTpeJAHud, ObAM TAaKOBH: Ha 3,30 EIM. HH3 TYHHelId NOIHAACA Ha 24 CM., BO-
CTOYHAA CTEHA CABHHYJIAach Ha 3aMajl Ha 25 cM., a 3alalHad CTeHa—HA BOCTOR

a 17 cMm. Bexaexcrsue sroro kamax tyEEead II ma 3,30 KaM. ¢ 60 cM. chy3miaca
no 30 cm. Hekoropsie Kpemn B KalioTe OKLIH CABHHYTH. JBe pacrmopkum B HiEHeH

1) CuMoyoHCKVil TyHHENb IPeIcTaBider coG0H IBa OXHOLYTHHIX TYHHENs, pACIOIeKeHHBIX

Ha pacerodHmu 17 Mrp. xpyr oT gxpyra. Tymmeas I 6mln moctpoen B 1893—1905 r., a TyH-

menp 1l moerpoen B 1912 —1921 r.r Korxa erpomacs I TyHEeJNb, TO OLEOBPEMEHHO C-HAM

Gblla cnenaHa MpoOMBKa rajlieped IJaA BFOPOTO TYyHHeNS. BmocremcrBum sra raaiepes Gbiia
paspaborasa Ha IOJHOH mpOdUIb.

:T‘& 2)SF. Rothpletz. ,Bergschlige in Simplontunnel“. Schweiz. Bauzeit. 1914, Bd. LXVI.
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HanpaBigomefl MmToIbHEEe NEPeAOMUANC. DM cayyau Nafesusd gamuefi ¢ 00KOB
¥ ¢ TMOTOIEA, MpHYeM ORI DAHEHH ABoe padouux. DBeregcTsue MOIHATAA HH3A
TyHEHEIA Peabckl 800 MM. Eoxeuw OBLIE CIBMHYTH, HeCMOTPA Jaxe Ha T0, 4TO Ha
PeIbcax CTOANH TPyHeHHe BArOHETEH, NMPHIEM BArOHETRH COILIE C PEIKC.

B Tymmexe I oT coTpACeHHA CIBHHYIACh MAMTA, TEPeKPLBANIIAA Goab1noi
BOZOOTBONHHI Kanan pasmepon 70 cM. B mupuay I 80 cM. B rayouny. Ilxzra
yoala Ha HpPOTAEeHHH 20 MTp.; BCIEICTBUE 8TOr0 BOAA, MPOTEEABUIad IO RaHady,
ganpyAntach ¥ sannia TyEmeab I. Cuexyer n0GaBHTh, UTO PACXOA BOAEI B 9TOM
mecTe Korebaiaca 1Mo BpemeHaM rofa or 800 mo 1500 IUTPOB B CEEK. B 910 Bpema
pacxoj Kak pa3 Obln OGaumime K CBOBMY MARCHMYMY. -

Bo Bpema mocrpofikm I TyHHeId Ha MeCTaX, COOTBETCTBYIOIIUX BHIIGYKAs3AH-
HEM, KAKOTO JIHGO 0COOGHHO NOBEIIIERHOTO CTPeIARHA TOPHOH HOPOXH HE HAOXio-
1aJ40Ch. OTO NOIOEKHTEILHO AOKA3aHO ONPOCOM YUACTHHEOB MOCTPOfikM I TyHReId,
a TakKe MOATBEPKIAETCA TeM, 4T0 B TyHHene I Ha MPOTAEEHHH, COOTBETCTBYMIIEM
MECTy CHIBHOTO CTPEIAHHA BO BTODOM TyHHexe, ObLIa NPHMEHEHA obpelEa THI
Ne 2, 7. e. HamMenbliufi Tan oGferxu (Tum M 1—6e3 oOxeIRHM). :

Crperspne B CHMILIOHCEOM TyHHeXe HaGI0Jaloch BEChMa YacTo. 9T0 ABIGHHE
3Jech JerK0 OBLIO 33JepikaTh, a HHOTJA M COBEPUICHHO YCTPAHHTL CBOEBpEMEHHOH
00JIHTI0BE O,

Ha (or. 9 TpexcTaBIeHO CTpeIAHHE NOPOMHI, Habaojasmeecd Bo II Cumnnas-
CEOM TyHHeZe Ha yAaleHum: 9,672 EM. OT CeBEPHOTO NOpTala B BepXHefl dYacT
paspaGoTEH, B MOMEHT, KOTAa BHIKIAJHBAIN CBOA TYHHEI. :

BecbMa TH0GONHTHR{ ciydafi crpelsHns TOpHOf IOpOJE HAOGTOAAICA IpH IIO-
crpoiire Boxeiinckoro Tyngerd.—Tysneas oToT AauBOfi 6339 MTp. 3aleraer B TO-
IMAX HU3BECTHAKAX, B Mepreidx, B JOJIOMHTaX, B MIOTHHX HM3BeCTHAKAX M B Ild-
HHCTHX CIaHONaX. IIpu mpobuBke TyHHeNs B HOaOpe 1903 r. OBUIM BCTPEUEHE
00JUTOBHIe H3BeCcTHARM. Ha rpaHume ‘TpuacoBoii u opckoff Qopmamuil, mpuansu-
TeIbHO WA CpefuHe TYHHeJAd Ha OpoTAZeHMH 0k0a0 100 MTp. HAOIOZAAOCH CHIb-
HOe CTpeidHue TopHOH mopoxr. CTpeidHuWe Bcerja HAUMHAIOCH HECKO.JbRO HEJeIb
cnycrda nocre oOHameHHA 10ponkl. C rpoxXoToM W TPecKoM OTCRAEMBAIM 6oxee uId
MeHee EpynEEe Kyckn. Ho HamGoxee saMeuaTelbHLfl cayual mpomsomer 1 ge-
Bpaza 1904 r. Otcxoumia raeba o6bemoM ORox0 8 EYG. Mrp.. Ilpm aToM TpOXOT,
paBHEIl 10 cHIe TYMeYHoMY BBICTpexy, OBLI CIBIIEH 33 HECKOIbKO KHIOMETPOB
or Tynmexads,—Caydaft aTor ofomencA BINOIHE OGIATOMOXYYHO.

B s3akIo4enrue cooOmAeMEIX NAHHKRX #3 NOPAKTHEM HeIb3d HE YIOMAHYTH O
HeCKOIbEHX HHTEPeCBHIX U BAKHHIX B TEOPETHYECKOM OTHOmeHHH (akTax, KOrIa
Te 00CTOATeABCTBA, MPH KOTOPHIX XONKHO OHhIO OBl NPOMCXOXATH CTPENAHHE TOp-
HRX TIOPOJ, COBHAJAIM C HATUYMEM TPemlMHOBATOCTH M CIAHIEBATOCTH TOPOXHL
OEA3HBAETCA, UTO B TAKHX CIyYadX XapakTep sfBIeHHS pesso Mesdrcd. Crpend-
HHe B NPHHATOM HAMH CMEICIe yxe He Ha0I0Jal0ch, @ UPOHCXOAUIO CMeNleHHe
nopoxsl. IIpuMEpHl peikd, HO XapakTepHE. B cBoeM Mecre ObLIO yiEe CKABaHO,
YTO0 CTpeJAHHe TOPHEIX MODOA B0OOIIE ecTh ABIGHHE MAJ0 A3yJeHHOE, HECMOTPA
Jake Ha TO, 4TO STO ABIEHHEe COMPOBOKAAETCA CHIBHEIM 3BYKOBHIM 9(QesToM, Ko-
TopHfi, Easazoch OH, HEBOAbHO IIPHEOBEIBAET K cebe BceoOmee BauManue. Tem
MeHbIIe OCHOBAHHA E TOMYy, 4rTOOHl CMeMeHNA TPEMUHOBATOH MM CIAHIEBATOH
NOpoxK ORIM 3aMeueBH M 3a(uECHPOBAHEL.

He pacnonaras GoapmuM KOJIMYECTBOM NAHHBIX JAA HIXIOCTPANAM ABIEHUHA
CTpeIAHUA B CIAHIEBATHIX MOPOJAX, A BCe Ke HMeI0 BO3MOKHOCTh IPHBECTH NpH-
MEp ¥3 UPAKTHEH mocTpofiknm CuMmioHCEOro TyHEexd. B mroabse II Ha yrareHuu
7,7 EAM. OT T0%HOCO MOPTAla B HABECTEOBOM CIaHIE HAOINAAIOCH CMEMeHue I0-
ponsl (¢por. 10). Ilo eocexcTy, rae mopoia Omia JLIOTHA, KpeOEa U HeCIaBIeBaTa,
Ha6101210Ch OTCIAWBAHHE ILINTOE, T. €. ABIGHHe CTPENAHHS B TMOIHOM CMELICIE
9TOT0 CJI0BA. - : : : ‘ ’ e S



O6uine uTOrM HaOAIOAEHMIN.,

Hag o6muil urTor BCceX MHOrOYHCIGHBHX cIyiaeB HaOIoAeHMA ABIeHuil crpe-
IJSHAA TOPHHIX TOPOJ MOKHO CKasaTh rrefylomee:

SdBrenne cTpeldHHA BeIb3d CBA3aTh ¢ Kakoff AnOyAb ompelerenHoli TOpHOI
nopopof. MOoEHO cuuTaTh JOKa3aHHEIM, 4TO 3TO ABJeHUE HabI0AaeTCA BO BCAKOL
rOpHO-KEaMeHHOH 1OpojJe, BO 110 INPEMMYNECTBY B Hauboree Kpenkux, Xpynkux
OLHOPOLHBIX, CANOWHBIX M MACCHBHbIX.

JOBOIBEO TPYAHO COCTABHTh NOIHHI INepeueHb BceX TeX MOPOX, B KOTOPHIX
BeTpedanoch crpeisnne. TakoBE KBApIUTH, KBapIUTOBble MeCYAHHEH, THEHCH,
NJIOTHLWE H3BECTHAKH, IHOPUTH, NOpQUDPH, TPaBATH, J0JOMHTHL. 3aTeM, XOTA M
peme, fABIGHUE CTpPeiAHMA HAOJI0OJAIOCh B CIAHIEBATHIX CEPHIX MMECYAHHKAX H
jlaxe B TIMHHCTHX cJanmax. JoBOJIbHO 9acTO NPUXOAMIOCH HAGAIAATH CTpersHUue
B poroBooOMaHEKOBHIX amjesuTax pyiauka Komcror B Kaxupopruu, B TyHHEZE
Ne 27 nammoft 588 MTp. B lluBIUBATH, PAcHOIOKEHHOM B OOGHEHOREHHOM [ecYa-
BHEe, B CBUHIOBHX pyjHukax Ilpmubpamma, sazerapmux B rpayBakke, B CBUH-
1OBHX pyrHukax B JepOuccupe, sarerapmux B mudepax u auabasax. Hakomer,
CTpeaABHe AOBOJABHO 9acTO0 HAGJ0IAIO0Ch BO MHOTHX KaMEROYTOJBHBIX KOMAX.

Becbma uATEpecHO yBA3aTh ABIEHHA CTPEIAHHI TOPHOH MOPOABI ¢ TOPHHIM
naBieHueM. DBce anna, salaolaBiiue cTpeldnne, YIOPHO TOBOPAT O TOM, 4YTO
SBIeHHE CTPeJARMA M CHIbHOe BEpPTHRaIbHOE TOPHOe JaBleHHe kKak OYATO HCEII0-
yaloT JApyr apyra. Hekoroprie aBTOPH J0X0JAT J0 TOJHOTO YTBePKIEHHUSA, MTO
ABIeHME CTpEIAHNA HAOJOAAETCA B YCIOBHAX, «COBEPHICHHO WCKINYAONIHX BO3-
MOXKHOCTh TOBOPHTH O EakoM OBl TO HHMOBLIO TOPHOM [aBIEHHN>».

CrTperdEne 10 BHIY CBOEMY NpOTEKAeT COBEPINEHHO ONMAAKOBO Kak B Cum-
NIOHCKOM TYyHHeIe, TaM, TIJe BHCOIa Haleraiomero rOpAOr0 MacCHBa JAOCTHIAET
2000 wmTp., Tak paBRO H B Oeibruiickux rRaMeHoIOMHAX KemnacTa, rae paspaGoTkn
BelyTcA Ha IHEBHOW OOBEPXHOCTH.

Bpemsa, rornpa HauuBaerca crperdnue, ORBaeT pasiHuHO. B mogaBIAKIIEM
OOJBINMHCTBE CIyYaeB CTpeIsHHEe HAUMHAETCSA TOTYAC e BCIAeJ, 32 BHEMEOH I0-
porsl. OnBaKo, 1ajeko He eINHUYBHL CAyUaH, KOMIA CTpeisHHe HAYMHAIOCH CHY-
CTA MOATHH CPOK MmocJe pa3paboTEM MOA3eMHOro Xoaa. IlpoTeralm Hemerm u Iaxke
MecAns 0es MaJefilliX NMpU3HAKOB CTPEJNAHMA U BAPYr, COBEPIIEHHO HEOKHUJAHHO
CTpeJgHue MOPOAL HAUMBAJIOCH ¢ OeleHofl cuioii.

MnTeHcHBHOCT CTperasud OLIBaeT pasiuyHa. B OGOJBIIMHCTBE CayuaeB OHO
BHDQKAETCA TPOXOTOM M TpeckoM. JHoraa ujer HempepeiBHOE JETKoe I0TPeCcKH-
BaHNE IOPOJAEI, CONPOBOEJaEMOe Melxkofl OChDBIO M oTcramBaHueM ee. VHoria,
HaNpoOTUB, TPOXOT, MOXOOHO pymeHHOMY BEICTDelny, pasjaerca B mrToxbHe. Cryuai,
EQTIa 3BYKOBOH 5()eKT NOCTHI CUABI NYMEYHOTO BHICTpeda, Kak 970 Obro B Cum-
MI0ECKOM M ® BoXefiHCKOM TYHHeXAX, clyuyad STH—HCKICUMTEIbHEIE.

BecbMa 1060NRTHO OTMETHTH, UTO XOTS CTpeJsHHE TOPHHIX IOPOJ M BCTpe-
vaeTca B PYAHMEAX @ B TYHHEIAX, HAXONAMMUXCA HA CAMLIX PaBHOOOPABHEIX TAy-
OWHAaX, HO IO0YeMY TO ABIEHHE CTPeIAHHA OCOOBHHO PAcCUpPOCTPAHEHO Ha TAyOHEe
230—240 wrp. Tak umesro HaOxojaerca B pyrankax Bepxmedt Cuiesuu, B Bect-
(aasckom Oaccefine, B Pypckom Gacceiine, B JoMOpoBckoM OGacceifime, B JloHemeoM
OacceilHe W BO MHOTMX JAPYIMX MecTa¥. IT0 ABIeHHe BeChbMa 3aMedaTeabHo. Kclu
NpoCIeuTh B 03HAYEHHHIX pafloRaX BHPAOOTEH BHIIEYNOMAHYTOH TIYOUHH HIH
He HUEe ee, TO ABICHAE CTPEIAHNA UIM COBCEM He HAOMONAETCA, HIM ke HA-
OatofaeTca HeOOHUaflHO pexko.

Hapany ¢ sTuM cTpersnne Ha0I0JaeTcd B HEKOTOPHX IIAXTax y DBepXHero
Osepa B CeB. Amepute, Ba rayouse 1450 MTp., B paspabotkax MaHcdeibia Ha
rayoune 1350 Mrp., B pyanuse Can-HurGepr B Pefinckom Lldaisme Ha rayGmme
1250 M1p., B pynaure Komcror B Amepuke, Ha rayouse 900 mrp. HakoHem, kKak
yike TOBOPHIOCH, CTpeidHue HabiojaerTcd B Geaprufickux kamesoaoMuax Kenmacra,
PacnoIOEEHEHX HA OTEPHITOH NOBEPXHOCTH, B MECTaX AHEBHHX pPaspa00TOK MOPOAHKL.

r
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TakuM 00pasoM, OTMeUas BaMPYATeNBHYK PACTPOCTPAHEHHOCTh CTPENAREA Ha
ray6ure B 240 MTp., BCe e PACCMATDPHBATh ABICHMe CTPEIAHHA, KA (DYHRIHIO
rayOMBE, He NPeJCTABIAETCA BO3MOKHBIM.

Mecro, rie RayuHAETCA M TPOMCXOIMT CTpeisH#e, B OGONBMHACTRE CIyyaes
€cTh GOEOBHE UacTH MOT3eMHHX XO0J0B. 3Lech BIOIb CTeH CTpelsHHe 00HYHO. HAUH-
HAeTCA M B OOJHIIMHCTBE CIYUAeB JOCTHTAET CBOETO MaKCHMyMa M O0COOeHHOII
WHTeRCHBHOCTH. BechMa pelk0 M KAk HCKIOYeHHe CTpeldHHe HaOXi01axoch y Io-
AOMBE TIOA3eMHEIX BHPa®oTok. UTO Kacaercd NOTOARA IITOXBHU, TO H3BACTHO Ra-
#eTCsA, BCEro TOABKO AUINH JBA cAydad, KOIAa OblIO OOHAPYHEHO CTPEJAHHE BECHMA
craGoe u eBa yIoBuMoe. DyjeT mpaBuibHee CKasaTb, UTO Ha MOTOAKE INTOXBHM
cTpelbHus He ObiBaer.

HauaBmeeca cTpeisnue OLIBAeT BO3MOKHO IPHOCTAHOBUTH U JaiKe COBEPUIGHHO
TPeKPATHTh IBYMA CHOCOOAMH: MIM YIAURKM 3ajomeHuem GOKOBEIX INTPEKOB, WK
npu NOCPeICTBE O0JUIOBEH.

K comaleHuo, IPHXOAHTCA TOJHEO IMIb KOHCTATHPOBATH, UTO GOKOBEIE BAOOM
copaBa M CIeBa OT MeCT CTPeJdHUA PPIINTEIBHO OT3HBANNCH Ha JalbEefime:
X0Re CTpeAfHHA UOPOXH, HO NATh Kagme 1ubo Goxee TOUHEE YKasaBHA B OTHO-
MeHNH TEETOHMEH MACCHBA B JAHHOM MecTe ROSMOKHOCTH HeT, 3a OTCYTCTBHEM
CTPOro TPOBEPEHHOr0 MaTepHaia.

B TyHHEIAX HEOXHOKPATHO 3aMeuyaloch, UTO CBOGBpPeMEHHasd 00JIWIIOBEA Rajep-
KuBAJA W JaxKe Npekpamala cTpeidnne ropofi mopoxs. K coikaleHuio M 31ech
ANDA, NPOMBBOAMBINNE HAOI0AEHUA, He JAKWT KakHX 1H00 JIAHHEIX O BHYTPEHHEM
CTPOEHUH TOPHOrO Maccupa. B OTHOWeEHHH 00JUIIOBEM TYHHE.Z, KAk CPelicTBa 3a-
AepEaTh U JaKe NPEKPATHTh CTPENAHHE HOPOJBI, BamMeuy, HUTO HHBEKIPH MOPOAK!
IIeMEHTHEIM PAacTBOPOM B HTHX MecTaX He MPOM3BOJHIOCK. Braa mnpousseiesa
EJafEa CBOJZOB ¢ 3amefeHEOH M TakuM oOpasoM 3a OOKOBHIMYM CTEHAMM M 3a CBO-
IaMy OCTAaBAJMCh MeJIKHE BO3AYIIHEE IPOCTPAHCTBA.

HagoRmer, BONPOC O TeMOEPATYPe. 31eCh MBI HMEEM TOABKO OTPHIBOYHBIE NTaHBEIE,
a He CHCTEeMATHUECKM M ILIaHOMEDPHO MpoBeleHHEe HalOawjlennd. Bee ke MOKHO
CEa3aTh. UTO TOBHINMOMY TeMOepaTypa TOPHOH MOPOJBI M ABIeHHEe CTPEIAHHA HE
uMeT Hugaxoffi cmasu. B CuMOIOHCKOM TYyHHeXe CTpeldHne MOpPOJH HaJaloch
opu TeMmmeparype ee--23°C u IpH TeMmepaType BO3IyXa OKOIO —- 20°C. Mak-
cUMaJbHAA TeMIepaTypa B 9TOM TyHHeJe Oblia A1 TOpHOIl noponst + 55,4°C u
Temneparypa Bosiyxa - 50°C. Crpeisrue roppoil MOPOAB {1POMCXOAMIO TIPH
PasHEX TEeMIepaTypax B OIHOM M TOM ke Mecre. COBEPINEHHO He YCTAHOBIEHO,
uTO6K M3MEHEHHA TEeMIepPATYPH WJIM BIAEHOCTH BO3AYXa TAK WIM HHAYe OTpaAEa-
AHCh HA WHTEHCHBHOCTH cTpelsHnd. B KaMeHOIOMHAX KeHacTa cTpeigane Halmio-
JaeTcsi B passoe BpeMs Tofa IPU CAMBIX Pa3IHYHEIX TeMIeparypax TOpROH mOPOAH!
¥ OEPYHAWOUIEr0 BO3AYXa, IPH CAMHX PasHO00PasHKEX CTeNEeHAX BIAKHOCTH H BHICO-
Tax arMocepHoro naprernd. Toxe camoe MOKHO CKa3aTh M OTROCHTEIBHO CTPE-
ISHUA TOPHOH TOPOAM B POrOBOOOMAHKOBHX aHJesnTax pyiHHEa KoMCTORE B
Kaxupopaun.

unotesbl 0 NpUYMHAX CTPENAHKHA TFOPHBIX NOpPOA.

ABAIR3UDPYA ABIEHHe CTPENAHMA TOPHBIX TOPOA, MBI JOXKHEL KOHCTATHPOBATD,
9T0 MATepHaltoB, IMOAYIEHHEIX 10 HAOM0IGHHAM W3 NPAKTHEH TYHHeXe#l M DyAHH-
EOB 114 TOJHOTO M BCECTOPOHHEro YVACHEHHA NPHYUE H OOCTOATENHCTB CTPEIAHHA
nOpoA, TOKa HEAOCTATOUHO. JTHM 00bAcAdeTcA pasHo0Opasue, NPOTHBOPEUHBOCTH
M HeoNpejeleHHOCTh CYMECTBYIONIMX B JUTepaType TEOPeTHIECKMX BO33DPeHHH Ha
8T0 MHTEpecHOe ABIEHHE.

3pamenntrii I[jopuxcknfi mpogeccop reoxorun AanGepr I'eiiM yKasHBaeT HA
ABIeHue CTPeIAHASA, KAk Ha OJHO M3 J0KA3aTeJbCTB INPOABIEHHA TOPHOTO JaBIe-
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HHA Ha rayousde!). PaccymneHne ero CBOAUTCA K TOMY, YTO HA H3BECTHOM riyOume
TOpHAsA MOPOJAa HCOHITHBAET HANPAKEHHE, COOTBETCTBYMIEE. HAUPAEEHHI BHIIIE-
JemalmluX Macc OT MX Tdmxecrd. ['efim moraraer, 4rTo Texo IpeacTaBIAGTCA TBep-
IBIM J¥INb A0 TeX DOp, IOEa OHO TOJABEPTHYTO OAHOCTOPOHHEMY JABICHHMIO, HO
OHO JeJaeTcA IJIACTHYHBIM M Ja:Ke X0 H3BECTHOH CTeleHd TEKYUHM, ecId NOJABep-
raeTcd JaBIGHHI0 S0 BCeX CTOPOH, UPH YeM JaBIeHHE B 9TOM clydae IPeBOCXOLUT
npourocTh nopoasl. Torxa mopoaa npuobperaer cBojicTBa COBEPIIEHHOM MIACTHYHOCTH.

Jaa Toro, 4TOOK I0ApOOHEe pPacCMOTPETb Te MPOILEeCCH, KOTOPKIM MOABEPrawnTca
TOPHEIE IOpPOJII B CBOUX HBMEHEHHAX Ha TrayOmHe, HEOOXOAUMO HAIOMHHTH Te
KaTeropuy, Ha KOTOpHe pa3ouBaeT mpod. A. I'efim roprsie mOpPOJE COOTBETCTBEHHO
11X CBOMiCTB, 00yC.JIaBIMBAWIIUX pas3Mep M XapakTep UX HRMeHeHuil. ITH cBoiicTBa
TAKOBH: BO-IEPBBIX, HIM EKpPeUoCTh, HIAM cI1ab0CTh TOPHOH IOPOJBI—CBOACTBO,
00ycI0BINBAEMOE CHIOf CIENIeHHA COCTABHHIX vacTefi, HO HEe 3aBHCAIIEE OT MeXa-
HUYECKUX YCIOBHR, B KOTOPEIX HAaXOIMTCA I10poia. Bo-BTOPHX, HMiM XPYIKOCT,
UIM MJIACTHIHOCTH TOPHOH MOpOAK—CBOficTBO, He 00yCIOBIMBaeMoOe CuIoil ciemire-
HEA, HO B MPOTHUBOMOJOKHOCTL IIepBOMY CBOHCTBY, B3aBuCANlee OT OKPYHAWIAX
MeXaHnueckuX ycloBuil. Ilepsoe m BTOpoe cBOficTBa He CTOAT HM B Eakoff 3aBu-
CHMOCTH  Me#&Ay co0oil, & MOTOMy M CYWIECTBYKT B Pa3IMYHHX KOMOHHAIMAX B
O1HOM 1 TOR e mopoie, HAUp., 'PAHHUT, EBApPIUT 00JatalOT EDPENOCTHI B COBIH-
HeBHM ¢ XPYNKOCTHI, Mepreib, NecuaHHEX 001alal0T EPENOCTBI0 M IIACTHYHOCTHIO
CI04a—CJa00CThI0 U XPYNKOCTHIO, @ TIMHA CIA00CTHI0 H ILIACTAYHOCTHIO.

Tsepable, Kpenkue M XpynKue IOPOAEL IIpH JaBIeHAH, NpPeBOCXONAINIeM NpoY-
HOCTh MOPOABl MpPHOOpeTalT C¢BOficTBA IJIACTUYHOCTH, €CIH MOPOJA MOABEPrHETCA
NaBIGHHI0 CO BCEX CTOPOH, HO eciu 3a00eM OOHARHIM IIOPOAY, TO OHA IIPOM3BOLUT
cTpeJAHue, 4T0 M ABIAeTcA, N0 MHeHHI Npod. A. Iefima, OXHUM N3 T0KA3ATENBCTB
1poABIeHNA TOPHOLO JaBIeHHA Ha TIyOuHe.

ITporuBEnkM Teopun IefiMa o paBIeHHH TOPHBEIX NOPON, KAk (PYHEIHU my-
OWHBI, PEINTEIbHO YCTPAHAKNT ABIGHHS CTPEIAHUA H3 EATETODUH J0KA3aTeILCTB
PeaIbHOTO CyNIeCTBOBAHMA Ha TayOuHe TOpHOTO naBieEnsA. OHE YEa3HBAWT HA TO,
UT0 ABIEHHe CTPEIAHUA COBEpIIAeTCA B AHATOTHIHKIX, 4TOOH HEe CKa3aTh B
TOHIECTBEHHKX (PopMax Kak Ha rayoude B 2000 MTp., B CHMOIOHCKOM TYHHeIe,
TAK U Ha JHeBAOH MOBepXHOCTH B EKaMeHONOMHAX HeHacra. 3aTeM, OHU YEa3h-
BalOT Ha TO, YTO CrpeldHHe OORYHO OrPaHUYHBAETCA CPABHUTEIbHO HE3HAUUTEID-
HBIM ClI0eM 00HameHHHX B NITOJbHE TOPHEIX IOpOA.

CymecTByeT TrumoTesa O TOM, YT0 MMPHYMHON CTPEIAHHA TOPHEIX IOPOX IO
HAKOTOPOH cTemeHu ABIAGTCA H3MEHeHHe TeMIepaTyphl, clelyiollee 3a Npo0HBEO
TyaHeIbHOfl mroabHu. CTOPOHHHER HTOH THIOTE3H YKa3bIBAIOT HA TO, YTO OOBITHO
TeMOepaTypa TrOpHOd IOPOXLI [OBHIIIEHA BCAGICTBME BHYTPEHHELO KAPA BeMIH.
3HaA reoTepMuyeckfi TrpajHenT, YCIOBHA 3aJeraHds TOPHRIX MOPOX W IEXslf pax
VHBIX (DAKTOPOB, MBI MOEEM C XOCTATOUHOH CTemeHbl0 TOYHOCTH BEIYHCIHUTH, KaKOBA
TeMmeparypa IOpoisl Ha JaHHOA rayomse. C mpoBefeHueM TyHHEIbHHIX pa3paGoToOk
TeMIepaTypa MEHAGTCS, IPOMCXONUT OXJAKJEHHEe, 4TO U MrpaeT M3BECTHYI pPOIb
B ABIGHUN CTPeJAHUA FOPHOH TDOPOABI

Ha sro BO3pamamT, yrasuBad Ha CuMmioH, raMeHoxoMen Kemacta u mexsii
pAl TYHHeXeff W PyAHUKOB, rle HaOIOJAINCh CaMble PasHOOOpasHLIE KOMOHMHAIIMH
TeMneparyp, He OT3LIBABIINECA HA ABIGHAH CTPENAHHS.

ImMeeTca rumoresa, 4TO CTpeIAHHe ABIAETCA CAEACTBHEM HepepaclpereleHus
HallpAKEHu B TOPHEIX MOPOAAX, 3aBHCUMO OT mpoOuBKM mToxbHM. CorracHo aroi
TUOOTe3bl -ABIGHHe CTPEIAHHA ABIAETCA IIPUMEPOM HAKOMIEHHA B TJIy0OKHX
Hefpax 3eMIM [OTeHNHAJIbHOH SHepruM B (opMe MeXaHHUECKHX CHI. B TagoM
00bACHEHHN CTpeldHHe TNpuoOpeTaeT BHAUEHHe EDPYIHOTO TeoJOruueGkoro ¢akra,
HeNOCPEJCTPEACTBOHHO CBABAHHOTO ¢ AHCIORALIAMH 3eMHOﬁ EODHI, YYHTHIBAEMOI0
O0BIYHO TOJ DPABHEIMU HABBAHHAMU>.

1) Or) 3ToM noxpob6ro cmorpu: IIpod. M. M. EBnommoB-Poxcochmﬁ »JABIEHIO roprxx
1nopox...“. Han. 1927 r. Tomer.
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K comaleHnio, 9Ta THIOTE3a HEIOCTATOYHO MPOpaloTaHa M MMEET CBOM BOSpA-
mepuga. Halo ykasaTh Ha TO, UTO 3JeCh TOBOPHTCA O «TAy0OKHX HEJpax 3eMIH>»,
Ha, CAMOM Je feie CTPeISHHe TOPHHX TOPOX HAOMOXAETCA [O TPEHMYIIECTBy Ha
ray6uEe 240 MTp. W Jake HA MOBEPXHOCTH 3€MIH, HAMD. B raMeHoaoMHEAX KeHacTa.

Mpeanonomenne aBTopa 0 NPUYMHAX CTPENAHWUA TOPHLIX NOPOA (runotesa).

PaccMaTpuBad ABISHUE CTPENAHHA B IEIOM HE3ABHCHUMO OT r1yOHHEI, OPUXO-
InTcsA NPHBHATH, UTO JeHACTBHTEABHO NPH paspaGoTEAX HEIP 3eMIN Ha PasIuUHBIX
rIy6UEAX HATAJKHBAEMCA HA TOPHHE IHOPOAH B 0c000 HANpPAKEHHOM COCTOAHHU.
CkpHTAd B HAX N0TEHIMAIbHAA dHEPrUA MPU obHaKeHMT TOPOAE BEpamaeTca B opme
Mexanunueckofi cuisl. Tague AKEYMyIATOPH SHEPIHMH COCPENOTOUEHH B TMOPOLAX
TBEPIHX, KDPNEHX, CBEKHX N OJHOPOIHBIX. ME MOEeM BCTPeTUTh STH 0Yaru
NOoTeANHalIbHOfi DHEPTHH 3aJeralomuMi  Ha 106KX rayonHax, BO 0COGEHHO Ea
rayouse 240 MTp.

OCHOBHYyI0 TpHuMHY 00pasoBAaHMA TARMX O0Yaros MOTeHIUAIbHON SHEPTHH
CEIOHeH OTHOCHTh K COBPEMEHHBIM TEKTORHUECKNM MpPOIEecCcaM. CrpeadHne TOPHEIX
mopox ME HabXofaeM He TOIBEO B MOPOAaX MACCHBHHY, H0 H B O0CaJOYHBIX: B
H3BeCTHARAX, B TNECYaHARAX, B TIWHHCTHX CIaHIAX, B N0JOMATAX, B KaMEHHOM
yrie, B THefice, B CIWIAHOM I XIOPHTOBOM CIAHIAX, B POTOBOOOMAHKEOBOM CIAHIe
H 0co0eHEO B KBapIUTax.

T105TOMY TPHXOHTCA CAMBIM PelINTeIbHEIM 06pasoM OTBEPTHYTH Kakym OBI TO
Au GEIO BO3MOEKHOCTh JOUYMEHHs 00pasoBaHuA CBA3AHHHX C OTBEPIEBAHHMEM
pacmIaBIeHHONl MATMEL 0COOBIX «CTAkeHAfi» KOPH M He HCEATh OTY MPHIMHY
CTpelAHNA TOPHBIX TOPOJ B rAy00KEX HeApax 3eMIH.

Hatnuue CTpeldHHs B OCAZOYBHX TFOPHHIX IOPOAAX MOKET TMOCAYRHTH 1A HaC
HeKoTOpoil pyEOBOAAIIEH HUTHIO.

CrpeisHue OTCYTCTByeT B MOPOAAX MIACTHYHBIX H gabIoJaeTcsa HCKIOYHTEABHO
B TOpOJaX KpEMENX M XPYNEHX. JTO, MOBUIUMONMY, MOEET OBITh HCTOJIKOBAHO B
TOM CMHCIe, UYTO BO3HHEAWOIEEe TNO TPUIMHAM, N0 KOTOPHX MAl JOHCEHBAEMOH,
0YATH MOTEHNMAIBHOf BHEPIHH, TAE CKA3aTh, <«PACCACHBAWTCA» U HCUE3AMT B
CHIy DIACTWUHOCTH TOPOJl NyTeM TepeMenteAns €6 4acTi.

Crpeassue HaGrogaeTca OT OOKOBEHIX CTeH. JT0 TOXE AOJKHO CIYEHATH NIA
gac_pykoBojamefi anTeo. Oco0eHHO BAmBEIM OyJeT AIA HaC TO, 1TO ecId copasa
B CIeBa OT MeCTa CTPeISHHA cjJerarh OOROBHE BPYOH NOPONEI, TO CTPEIAHIE
TpespamaeTcs.

Bce 5TO0 BMECTe B3ATOe NPOMBBOAUT MEHA K MEICIH, He ABAAETCA NW NPUYHHOH
CTPe/AHUA HANpAMKeHWe FOPHOro MaccuBa npw oGpasoBaHuu CKNaAoKk (TaHreHuuanb-
Hble ycuaua).

TopHOe IaBIEHHE B MAccuBé TOPH PacUpe/eldercd IO BechMa CJIOKHEIM 3aEO-
HaM ¢ pasinuEofi WHTEHCHBROCTHIO M IO PABIHYHEIM HAMPABICHHAM. B cBoeum
TpyAe «JlaBieHne TOPHHX INOPOA.» # OTMETHI J H3 TPUMEpAaX mozasal, 4To
TaBIGAEe OHBAeT BEPTUEAIbHOE, GOKOBOE, CHM3Y BEEDX I HANPABIGHHO® BIOIb
RAIIEr0 NOJ3EMHOTO X0fa. [Ipm 00pasoBaHMH CEIAJOK, €CIM Halp. MH BCHOMHIM
#sBecTHH® OmHTR JoOps, TO MOmeM NpHHATb, 4TO TOPHOE JaBIGHHE OnBaeT
HAIPABIGHO W TFOPU3OHTANbHO.

TakuM 06pasoM, Moe MPeIOIOKEHHE O CHIAX TOPHOTO AABICHHSA, HANPABIEH-
HEIX TOPH30HTAIBHO IPH 0GPA30BAHUI B TOPHOM MACCHBE CEIA/IOK, BIOIHE JOTYCTHMO.

 Fcanm TpuEATh BHCKasaHEyH MHOH rumoresy, TO BCE 00CTOATENBCTB, TIPU
KOTOPHIX [POHCXOJUT CTPeIAHKEe TOPHBIX IOPOX, HAXOLAT cebe noaHoe 00BACHEHNUE.

Jlasg roro, uTo0H TPOBEPUTH BEICKA3AHHOE 31€Ch MOE HPeIIOIOEEHNE, MEOf
UpousBeeH Takof OMmET: A4 B3AX TBEPAYIO - TOPEYIO TOPOAY X CTaX CHEUMATH
ee (uepr. 11); Toria B MecTe A—A Gyzmer HaOI0AATBCA CTpeIAHHE ropHoit
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NOPOAR. JIWH3E00PA3HOTo CeueHHA IIATEM C TPOXOTOM I TPECKOM CTAHYT OFIETATH,
€cad JlaBleHHe He I0BeJeHO 0 CTeNeHW NOJHOT0 PaspyIIeHHA TOPOIHL.

Jaa ompita mBOf 6Bl B3AT MearosepHHCTHA TpamuT. JrmHA EyCKa 39 cwM.
Kpafiaue miomanku pasmepoM 12X 16 cMm. B y3roM MecTe, rie cieiama mefiga,
CeueHHe paBHO 87 cM. 3akaB B IIpecc, MH B MeCTe A—A MOIyYaeM Xapak-
TEPHOE CTpPeIAHHe TOPOMHI.

Hosropum onmT ¢ mpamopom. Kapruma moryuaerca Ta me: MOEKa He HacTy-
110 TOJHOe paspyleHHe KYCKA,—OTCIOCHMA HAYT HA TAyOMHY MAMTEAMHE TOI-
muHo# B 1'/> wiw B 1 MM. Kpomammuecs y EOHIOB, TOHEWe M NPO3PAUHKe, OHHE
TBOPABl U KpeNKW B CepeluHe JHHAH. KcId Takylo OTCROYMBIIYI Ty TPUIO-
&ATH K TOMY MECTY, OTEYAa OHA TOIBEO UTO OTCKOYHIA, TO OKA3LIBAETCA, UTO OHA
CTala HEMBOro O0JIbIle M He BXOAMT B CBOe THE3AHIEO (uepr 12).

PaccmoTpumM Teneph, HackOIBEO COTIACYeTCA BHICKA3aHHAA MHOH THIOTe3a ¢
HabIWIeEHAMU Ha TpaKTHEe.

Ecan mocmorpers Ha uepr. (uepr. 13), cXeMaThuecku W306pamaiomuit 00pa-
30BaHWE CKIAJEM, TO BUIMM, 4TO MecTO cTpeidsusd OyAeT B 30He, Tl HET CHI
ABHO BBIPAKEHHOT0 BEPTHEAJBHOTO TOPHOTO JaBIGHHA. ITO KAk HENb3A JyUulIle
corzacyercs ¢ HaOMOAGHMAMHM H3 NPAKTHEM. B 9TOM OTHOmeRm4m Tpod. reoxoruw
A. Teflm Bnar B omuOKy, DHTAACh PACCMATPHBATL CTPEAAHH® TODHEIX MOPOX, KAE
A0KABATEALCTBO [POABIGHHA CHI BEPTHEAIBHOTO TOPHOTO JABIeHHA HA TAyOHHE.

OTckakpBamad mOpoja HMeeT ANH3E00PAsHHH BHI. DTO BUI—OOKYHEI npu
EPENEMX, CBeAKNX W OAHOPOLHEIX MOPOJaX, 4TO Jerko NMpOBePHTH Ha oumTe. Kciu
TI0pofa PpaspyuleHHad, BHIBETpeNad, He NOCTATOYHO CBeEKad, TO OHA OYIeT Kpo-
wnThed. CEasaHHOe BEMMKOJINHO corracyerca ¢ aeficrsmreasmoctsio. Korza nopoxa
CBEEAA, MBI JeHCTBUTEIbHO HMeeM JIHH3e00DasHbe ILIUTEW. B MecTPHX MecuaHuEAX
KpaGeprceoro TyHReNd i B HEKOTOPHX KOUAX, IAe MOPOXa He I0CTATOYHO Epenkad
¥ CBeEasd, Mbl IIUTOK HE BHAUM, a NOAYYaeTCA MEIRAA EPOIIAImadgcd OCHIb.

Kcan roprad mopoxa mon aeficTBHeM CILI TOPUBOHTAILHO HAIPABIOHHOLO [Op-
HOTO NaBIeHHA JOBEJEHA 1O pasMepOB BDPEMEHHOTO CONpPOTHBIEHHA HA CEAJKBAHLE
noponst (Kg), To mpu oOramenun 5Toff MOPOABI HACTYNAET ee CTpelAHWE, COLPO-
BOKa€M0e rpoxXoToM M TpeckoM. Kcium HampamenHe IODOIH [0 HPELEI0B BpeMeH-
BOTO CONPOTHBIGHUA OLLIO ROBEAEHO N0 MOMEHTa OOHAKEHHA TOPHOH MOPOIH, TO
CTpeldHNe TOPHOH MOPOJH HAUMHAETCA TOTYAC e N0 oOHawkeHHd ee. CTperdmae
MOKET HAaYaThCA HE CpPasy, a CIYCTA HEKOTOPEl CPOE B TOM Ciyuae, ecau HAIpd-
#EHNE NMOPOAH He OblI0 [0BEJGHO N0 Npeief0B BPEMEHHOTO CONPOTHBICHHA HA
CiaibiBagmne. CTpelsHHe HAYHETCA, CIH BPEMEHHOE CONpPOTHBIGHHe GyieT IOCTHI-
HYyTO, @ TakOBO® OyleT B JBYyX CIy¥aeB: BO NePBHX, WIM UPK AaXbHefimefi pas-
Pal0TE® NOJ3€MHOTO XOAA Ha NOMHEE NPOQHIB, WIN, BO BTOPHX, €CIM Tl JIHGO
POHBOMNLT CIBUT MOPOAE WIM BooGme Tagoft mpomecc (ep. 14), Korma cumia B
TOPH30HTAIGHOM HampaBieHuH 6yzer BospactaTh. Takofi moBamuMoOMY ciygafl mmen
Mecre B CHMOJOHCKOM TYHHEIe.

BhickasanHaa MHOf Tunoresa o jeficTBME TARTHIHAISHO HAUPABIGHHLIX cux,
B CBASH ¢ 00pasoBaHMeM CEJIANOK, Kak O NPHYMHE CTDEISHAA TOPHEIX TOPO,
HAXONUT ce5e IOIHOe MOATBEDPEICHHE MEKIY MPOUNM eme i B TOM, UTO IeJas
60KOBHE BPYGEL B031€ MeCTa CTPEIAHUA, Ml IPEEPAINAeM 5TO CTPeIAHHE ropHof
HOpOAE. B caMoM Jere, cO31aB BO3NYIIHOE MPOCTPAHCTBO M HAOIMDOBAB MECTO
CTPEJAHHA OT CHX TOPHBOHTAALHOTO AABIEHUA, MBI MCEIOUYAEM NPHIUAY, 9TO B pe-
3yAbTATe NACT HCIEBHOBEHHE CTPEJAHUA, EAK CIEACTBHA STOTO NABICHHUA.

31ech YMecTHO Oyner YOOMAHYTbH O TOM, YTO Hake Jersad oOJelKa TYHHEAA B
MECTe CTPeIAHHA TOPHOH IMOPOABI MOKET 3aepEATh i NaiKe IIPEKPaTHTh 3TO CTpe-
Isaaue. B cayuae NMpHEATHA BHICKA3aHHOR MHOI THIIOTE3H], 1ak0e BIHAHNE 00easu
CTAaHET I1A HAC NOHATHRIM. B caMmM jexe, mpousBeieM Tako# moxcuer. Kcum npu-
BATH BpEMeHHOE COMpOTHBIEHUe TOpPHOH NOpOAW HA . CRajnBaEue B 100 Eir. Ha.
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KB. ¢M. !), TO cHIa, HeoOXoamMad JIA CRAIMBAHLA mopoxsl, OyreT paBHA
100 EKrp. ¢M2. a TAaK Eak 3Ta CUIA HAMpaBIeHa UOX yrIOM PABHBIM 0K010 5°4(0', TO,
pasnaras ee IO [PaBUIy TapalelIorpaMMa, (uep. 15) HAXOAUM, UT0 CHUIA, HATPA-
BIGHHAA HOPMAJbHO K MOBEPXHOCTH, IJe MPOHCXOMHT cTpeidHUe TOPHOH MOPOJEI,
6yzer Bcero Toab 10 Erp. Ha EB. CM. TagoBa ONEHA GHITh NPAIOKEHA CHAA, YTOOBI
COBepLEHHO 0racuTh HANPAKEHHE CKAIHBAHHS. IloraTHO, YTO TYHHEAbHAA 00/€1E,
Jame [PH HeOOAKINOM [POTHBOLEHCTBHH, YiEe JErE0 MOmET BEIBECTH HOPOAY MO
HANDAKEHMI €6 H3 NpefeioB, OIM3EUX K BPEMEHHOMY COMPOTHBIGHUI0 IOPOABI HA
CcEAJILIBAHAE M TAKHM 0OPasoM, yMe ferkas 06Aenka TyHHENR CMOKeT NPexpaTuTh
cTpensHue rOpPHLIX NOPOA. _

Bee TOIBEO UTO CEA3aHHOE aeT HaM OObACHeHHE elle OLHOTO HWHTEpEeCcHOro
06CTOATEIbCTBA B ABIGHHH CTPEIAHHA TOPHEX TMOPOL. § rosopmw 0 TOM, UTO MpHU
CTpeJSEHN TOPHAA IOPOJa HAXOXWTCA B BHAUMOM ACHO PA3IMYMMOM HATpPAEEHHOM
COCTOARUM JMIIb Ha He6oapmyl rayouny. IIpn NPUHATHH Moefi TATOTe3El 9TO CTA~
HOBHTCA TAE e NOHATHEIM U HAXOAUT CIAENYIIIee 00bsACHeHHEe: TOPU30HTAJIBHO
HAUPABIHHNE CHIE TOPHOTO IABIRHUA HARIOHEHH MOX He3HAYUTeAbHEIM YIJIOM E
Toft TIOBEPXHOCTH, Ile HaOIOJaeTCd CTPEIAHHE. Teeprad ¥ XpyIOEad TOpHAA MO-
pora GyieT EpomMTCA X OTCKARMBATH TOHKHMH IIHTAMHA TOABEO Ha HEOGOJBIIYIO
rAy0uRy, a jalsme, ray0xe B MOPOAY, XOTA TOPOLa H OyAeT HCOBTHBATH 10BOJIBHO
BEICOEN® HANDAKEHHA, CKAIBBAHAA IMPOHCXONUTD HO OyReT, Tak Kak 31ech OyAyT
0(pa30BHIBATHCA BPeMEHHWE CBOIMEA U HOPOAa B STHX BPEMEHHEIX CBOIMEAX 0y-
ger paboraTh Ha ckaTue (dep. 15). BpemenHOoe e CONPOTHBIGRHE ICPOXBL Ha
CKATHE, EAK H3BECTHO, HA MHOTO BEHINIe, He®eld Te CHIH, EOTOPHE MOTYT IIpH U3-
BecTHO!t KOMOMHHpOBEE H HAUpABIeAWH PYPYIIATh MOPOLY CHANLIBAHHEM ee Ha-
PYEHRX CJO€B.

FcTb eme OLHH BONPOC, KOTOPBIl TECHO CBABAH ¢ ABICRHEM CTPEIAHHA K HA
KOTOPHIA MOA THIOTE3d TAKKe AaeT OTBET. §I roBop®o 0 TOM, UTO CTpeAAHHEe BECHMA
4acTo HAGA0IAETCS EA TIYOMHE OK0I0 240 M. DTO 3aralouHad BEIHTHEA M ONpaB-
AaTh WIH IPOBEPHTH €6 MATeMATHYeCEUM MOACUETOM MBI HE MOKEM. B Bumy wmoeit
TUIOTEe3Hl 0 NPHUMHAX CTPEIABMA TOPHEIX MOPOA, BO3MOEHO, HTO 240 M. ecTb Ta
3062, TJe MIET BOTHA CABHTOB B 3eMHOH KOpe; BIOPOTEM, 5TOT BOMPOC CHOEABI
4 He MomeT OBITh cpasy pelleH.

Itak, Ba paje 00CTOATEAbCTB, CONPOBOEIAMMMX CTPEIARAE TOPHEIX opoT,
ME yOemIaeMcsd, UTO BEICKA3aHHAA MHOM THIOTE3d O TOPU30HTAIPHO HATPABICH-
HBIX CHJIAX TOPHOTO JABIEHHA NpH 00PA3OBAHHU CEIAL0E neficTBATEABHO MOMKET
OHTb paccMaTpuBaeMa, KAk MPHUMHA CTPEIAHHA TOPHEIX TOPOL, U X0pomo 00bAC-
HAGT BCe O0GCTOATEABCTBA, COMPOBOEIAWNINE CTPeIAHHE TOPHBIX MOPOL.

1) BpeMeHHO@ CONPOTHBJIGHM® HA CKAJBIBAREE MOPOLBI, 00 nambM K. Baxa (Jeramx

MAIIME, UX PACUST U YCTPOHCTBO) MOXET ObITH IPHEATO CAELYOIee:

Jas rpaEuTa . . . . . . .oT 40 no 160 kgr. em?2.
114 m3BecTHAKA . . . . .ot 30 mo 120
M4 pecIaEMEa . . . . . .OT 15 1o 80
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Mecto cTpessHuS B HANpaBIioOmell raniepee 'TayspHCKOr0 TyHHed.

ep. 3.

®or. 4. Buj OTCKAKMBAKIIUX NANTOE B MOMEHT CTpedAHHA B TayspBCKOM TyHHENE.



dor. 5 u 6.

Mecra, rjie IPOMBOALIO CTpeiAHEE TOPHOH IOPOIB! B Cumu-
JIOHCKOM TYHHOJ®.



dor. 8. CrpensHne MOPOIB B N3BECTKOBBIX caanax CAMNJIOBCKOrO TyHHEJA 11,



®ot. 9. Crpensame mopogbl B sepxmeft gacTH CHMILIOHCKOTO TyHHENH
BO BpeMs KIaJKd CBOJA.

@or. 10. Bmy caasueBaToil TOPHOI IOPOABI B yCINOBUAX, COQTBETCTBYIOMUX
CTPeJHHNI0 TINPOJKI.



# cramse reog. M. EBROKMMO8A -Ponoroaciiozo.

/6 om

Yepr. 17.
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