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K/TACCHPHKALIMA 'OPHBIX T1OPOA 110 CTEIIEHH
YCTOHYHUBOCTH B rOPHO-TEO/IOTHYECKHX
YC/TIOBHAX 30/10TOPYIHOI'O MECTOPOKAEHHUA

MAHCKOE

TprBenena KaaccHgbuKaLAg COCTOSHHE MAacCHBa TIOPHBIX ITOpOA IO CTelleHH ero
YCTOMYHBOCTH M 30H pacc/laHLIeBaHHUA B ITOPOAHOM MacCHBe.
KrtoueBble c/10Ba: roaseMHas pa3paboTKa, TeKTOHHYECKHe CTPYKTYPbI, FTOPHBIE MacCHB,

30HbI pacc/laHLIeBaHHA.

pyU Toa3eMHOM pasdpaboTke

30/I0TOPYAHBIX  MeCTOpOXae-
HAM 4718 OIepaTMBHOIO  YIIpaB/eHUsA
reoMexaHU4ecKrM COCTOSHKEM TOPHOro
MacCuBa HeOOGXOAUMO HMMeTh KacCHUdu-
KallMIoO IO YCTOMYMBOCTA pPyad U BMe-
maommx nopoa. Ocobyio BaxKHOCTb MPH
3TOM COCTaB/IfeT BblAe/IeHNe K/IOUEeBbIX
B/MAIOLINX T['e0/IOTHUeCKUX (PaKTOPOB,
XapaKTepHBIX A7 KOHKPeTHBIX YC/0BHM
MeCTOPOXKAEHUM.

Ha ocHoBe mnpoBeseHHsi KOMITIEKC-
HbIX  MCC/IeZIOBaHWM  TeKTOHHMYECKHX
CTPYKTYP MU TPEIIMHOBATOCTH IO METO-
avikaM [1-3] 6bl1M BbIsiB/IeHbl OCHOBHbBIC
3aKOHOMEPHOCTU CBOMCTB TIeo/1oruyec-
Kol cpeanl Ha MalickoM MecTopoxie-
HuM. B npouecce uccnenoBanuii usyde-
HbI OCHOBHBIE Ie0/10rhnyeckre (PakTophl,
B/IVAOIIMEe Ha YCTOMYMBOCTb T'OPHOIO
MacCUBa, KOTOpble MOKHO BU3ya/IbHO
3adPHKCHPOBATh:

®  [IPOCTPaHCTBEHHOe I0/10XKeHre
Y4aCTKOB C aHOMa/IbHOM yae/lbHOM
KOHLIGHTpalLlMeX TpellMH U pPa3pblBOB
OTHOCUTEeNbHO BbIPAaBGOTAHHOIO IPOCT-
paHCTBa (KpOB/si, CTE@HKU, KPOBAS U
CTeHKH);

e  OI0KOBas OTAe/bHOCTb IOPOA C
pasMepaMy MeHee MapaMeTpoB Bhipabo-

TAHHOT'O TIPOCTPAHCTBA (HapyllleHHe Lie-
MTOCTHOCTH MacCCHBa);

e  CKBO3HbIE I10710THe (CYy6ropr3oH-
Ta/lbHble) TeKTOHHMUECKHE HapyIleHUs U
TPEIIMHBI B BHIPAOOTAHHOM ITPOCTPAHCT-
Be;

e  TeMIlepaTypHbLIA PeXrM MOpPOa
Y BO3/IyXa B OYMCTHOM MPOCTPAHCTRE.

KpaTko paccMoTpuM 3TH hakTOPBI.

Yyactkn ¢ aHomanbHOH yae/b-
HOH KOHILeHTpalHeH TpeluHH H
pa3psIBoB. Ha ocHoBaHHY BU3ya/IbHBIX
HabMOGHHH B TOPHBIX BbIPabOTKax Yc-
TAHOB/IEHO, UTO TOPOAbl MeCTOPOXKIe-
HUSI MHT@HCUBHO TpeIIMHOBATHL. [loato-
MY MacCHB ITproOpeTaeT MerkoO/I0KO-
Boe crpoeHue. VHTeHCHBHOCThL Tperu-
HOBATOCTH TaKke XOPOIlIo pHUKCUPYeTCcs
1o KepHy ckBaxkuH. Cpe/Hiee KoOMMyecT-
BO TpelMmH Ha 1 m.M. BapbupyeT ot 2,2
no 20,0. Cpentee 3HaueHHe AAHHOTO
nokazarensa coctasuno 10,5 (taba. 1).

YyacTky ¢ YMepeHHOM MHT@HCUBHOC-
TBIO TpelmHoBaToCTH (5-6 TpermH Ha 1
[.M.) B YC/IOBUAX TOCTOSIHCTBA MHOIO-
fIeTHeM Mep3/OThl  KIaCCU(PHLIMPYIOTCS
KaK «YCTOMYHMBBI» W/IW «CpeAHeyYCTONYH-
Bble» (B YC/IOBHSIX KPAaTKOBPEMEHHOIO
pacrterinenust). Haubonbiyio omacHOCTb
MPe/ICTaB/SAIOT ~ «QUaroBbie»  U30/IUPO-
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Tabmmua 1

P. acrpeaereHHe yaenbuoﬁ TPEeLIHHOBaTOCTH B TOPDHOM

MacCCHBe II0 pa3BeAO0YHbIM CKBa;KHHaM

Knaccbhl MHTEHCHBHOCTH Cpeﬂﬂﬂﬂ HHTEHCHBHOCTbH Pacnpenenel-me
TPeLMHOBaTOCTH, no Kaaccy, no Kaaccam, B
Ko/. TpemH Ha 1 noroHHsIii MeTp Ko/. TpewnH Ha 1 noroHHsIi MeTp %

1-5 2,5 26,7

6-10 8 35,0

11-15 13 13,6

16 -20 17 11,7

6ornee 20 25 13,1

CpenHeBsBellleHHOE 10 MacCHBY 10,5

BaHHble YYACTKU HMHTEHCHBHO Pa3BUTOM
Me/IKOM TpellMHOBaTocTH (pyc. 1, a) u
TPeIIMHOBATOCTH 6oree KPYIHBIX pas-
MEpOB C Paava/IbHO PaCXOASMIMMUCS
TpellHaMX W MeNKWMMHM 30HKaMM pac-
cnaHueBaHus (puc. 1, 6). B npotecce
KPUOTeHHOIO BBIBETPMBAHUA B  3THX
YYacTKaxX BO3MOKHBI /IOKa/IbHBIE OBpY-
IIeHUsI, TO3TOMY B JAHHBIX YC/IOBHAX
HeOOXOAUMBI Mephl 10 MCKYCCTBEHHOMY
[MOAICPKAHUIO YCTOMUMBOCTU KPOB/IU U
CTEHOK OUMCTHBIX BHIPAaBOTOK C TIO-
MOLIBIO TIO/TMMEPHBIX 3AIIMTHBIX CETOK.
BbrokoBaa oTaenbHOCTb C pas3s-
MepaMH MeHee IapaMeTpoB BbIpa-
6oraHHOro npocrpancrsa. Brokosas
OTZAeNbHOCTb B TOPHOM MaccHBe IO Pas-
MepaM 6/I0KOB MOKeT ObITb Pa3TMUHOM
(puc. 2). Ecan pasmeps! G/10KOB MPeBbI-
IIAIOT PasMepbl OUMCTHOTO MPOCTPAHCT-
Ba, TO MAacCHB CUMTAETCH YCTONUMBBIM.
3mech He BO3HHKaeT OIAacCHOCTU OOpy-
IIeHWM HU B KPOB/E, HU B CTEHKax BhI-
PaboTaHHOrO MIPOCTPAHCTBA (CM. pHC. 2,
a). Takke YCTOMUMBBIM CUMTAeTCA He Ha-
PYLIEHHBbIM MHTEeHCHMBHOM TpelrHOBa-
TOCTBIO MacCHB, B KOTOPOM OTCYTCTBYIOT
CKBO3HBIE TpellWHE, oOpasyiolire 6/10u-
HYIO OTaenbHOCTh (cM. puc. 2, 1). B
Cy4asiX Haauuus O/IOKOBOM  OT/ae/lb-
HOCTU C pasMepaMu O/I0OKOB MeHbllle
PasMepOB OUHCTHOIO MPOCTPAHCTRA (CM.
puc. 2, 6, B) maxe B YCIOBUSX MHOIO-
feTHe Mep30Thl HeOOXOAWMBI Mephbl
[0  MHCKYCCTBEHHOMY  TIOAAEPXKAHUIO
YCTOMUMBOCTH, ITpexae BCero, KpPOBIH
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OUHCTHOTO [MPOCTPAHCTBa, OCOOEHHO B
CyyasX Ha/TMUKA KPYITHBIX O6/10KOB.

CKBO3HbIe MO/OorHe TeKTOHH4YecC-
KHe HapyUleHHsa H TpellHHbl B
BbIpabOTaHHOM NPOCTPaHCTBE VMe-
IOT OrPaHWYEHHOEe pacnpoCcTpaHe-Hue
Ha MecTopoxaeHuu (puc. 4, a, 6). Tem
He MeHee, Ha/Muue IIO/IOTHX Hapyile-
HHM, 0COGEHHO Tex, KOTOpble Mpe/CTaB-
fleHbl Ma/IOMOIIHBEIMK 30HAMH PacC/IaH-
LIeBaHUs, Aaxe B YC/IOBUAX MHOIO/IeT-
Helt Mep3/10Thl, MOXKET BbI3BaTb HEYCTOM-
YMBOE COCTOSIHME KPOBAM OUYMCTHOTO
npocTpaHctBa. [loaoGHble cUTyalmu
BBI3bIBAIOT HEOOXOANMOCTh MPUMEHEHM s
MEPOTIPUATUI 10 MCKYCCTBEHHOMY [10/-
[ePKaHHIO KPOBIIH.

TemMnepaTypHbIH pexKHM NOpPOA
H BO3ayXa B OYHCTHOM NMPOCTPaHCT-
Be. [laHHbi (pakTOp B YC/IOBUSX OT-
HOCHTENBHOTO TTOCTOSIHCTBA MUHYCOBBIX
TeMriepaTyp B I/YOMHHOM AvarasoHe
9KCITIyaTallMM  MeCTOPOXKIAeHHs OyaeT
OKa3blBaTh TO/BKO TMO/I0KUTE/TbHOE B/IVS-
HME Ha YCTOMUYMBOCTb KPOBIW UM CT@HOK
B OUMCTHOM ITpOCTpaHCcTBe. B ycioBusx
BO3HUKHOBEHMUSI MO/IOXKHUTE/IbHBIX TeMIIe-
paTyp YCTOMUMBOCTb TOPHOrO MacCHBa
pe3ko cHuxaetcs. VIHTeHCHBHO Tpemw-
HOBaThle W/IM TOHKO pacC/IaHIIOBaHHbIE
ero nopoakl, KOTophle 061aAAI0T YCTOM-
YMBOCTBIO, Onarogapsi 3HAUUTE/TbHOMY
00BbEMY MYCTOTO IMPOCTPAHCTBA MHOrO-
YKMC/IeHHBIX TpPelIrH, 3ario/HeHHOMY 3a-
MOPOKEHHON B/larov, Nnpu e€¢ OTTauBa-
HHM CTAHYT HEeYCTONUYMBBIMH.



Puc. 1. «OuyaroBble» H30AHpPOBaHHbIE V4aCTKH C HHTEHCHBHO Pa3BHUTOH MeAKOH
TPeIIHHOBaTOCTbio (a) H 6o/ee KpPYNMHbIX pasMepoB C paaHalbHO PaCXOAAIIHMHCH
TpellHHaMH H Me/IKHMH 30HKaMH pacc/laHueBaHus (6).

a

Puc. 2. KpynHo6/10KOBasi OTae/IbHOCTh C pa3MepaMH 6o/ee pa3MepoB BbhIpaboTaHHOTO
npocTpaHCTBa (a), ¢ pa3MepaMH MeHee pa3MepOB BbIpabGOTaHHOTO NMpocTpaHcTBa (0),
cpeaHe6I0KOBasA OTAenbHOCTH (B), cpeda C OTCYTCTBHEM SIBHO BbIPayKeHHOH G/10KOBOH
otaeasHocTH (r). BolaBAeHO HanHYHe YMepeHHO TPellHHOBAaToro MacCHBa 6Ge3 SIBHO
BbIpa:keHHOH O/10KOBOH oTaenbHOcTH (pHC. 3, a), HEOAHOPOAHO TPEIIHHOBATOro
MacCHBa C HeYéTKO BbIpaXkeHHOH cpeaHe 610KOBOH OTaenbHOCThbIO (pHc. 3, 6), MeaKokH
/IHHEeHHO G/IOKOBOH OTAeIbHOCTH B COYeTaHHH C Ma/lOMOIIHBIMH CYGBepTHKaabHBIMH
30HKaMH paccaaHueBanusa (puc. 3, B). B ycaoBHAX «Cyxoi» MHOroneTHeH Mep3/10TbI
OHH KIaCCH(PHUHPYIOTCA KaK «YCTOHYHBbIE» HIH «CPpeAHeYCTOHYHBbIe»



KpuoreHHoe coctosiHve mopo/ 3aBu-
CUT OT XapakTepa TMOPHCTOCTH DBIX/BIX
OT/IOKeHUH U TPelIMHOBATOCTBhIO KPUC-
Ta/mmyeckrx obpasoBanuit. OCHOBHBIMU
[IOCTOSHHO Mep3/bIMU TIOPOAAaMU  PYa-
HOTO paiioHa SBASIOTCS CKalbHBlE B
pa3nMUHOM CTereHy TpelMHOBaThIe IMo-
poabl, Tae pacrnpocTpaHeHa, [TaBHBIM
obpa3oM, Tak HasbiBaeMasi 'cyxas' Meps-
n0Ta, T.e. TIOPO/bl, He conepkaT BWAW-
MBIX KPHCTa/I/IoB /baa. Hamvuuve B rop-
HOM MaCCHBE MHOTO/IETHEM Mep3/1oTh
SIB/IIeTCS OIHUM K3 Beayimx (DakTOPOB,
OMpeaensiioMx YCTOMUMBOCTh T[OPHBIX
rnopoa B Tpoliecce OTPabOTKM MecCTo-
poxaenus (puc.5).

Ha MalickoM MecTopoXaeHHH B
rpoiiecce MNPOBefeHUs]  Pa3BeI0UHBIX
paboT yCTaHOB/EHa CrieAyiolas BepTH-
Ka/lbHasg TeMIriepaTypHas 30Ha/IBHOCTb
rOpHOro MaccuBa: Ha raybuHe 2,0 M oT
[HEBHOM [IOBEPXHOCTH TeMriepatypa
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Puc. 3. YMepeHHO TpellHHOBaTbhIi MaCcCHB
6e3 ABHO BbIpaKeHHOH O6/0KOBOH oTaelb-
HOCTH (a), HeOAHOPOAHO TPeIHHOBaTbIH
MacCHB C HeEYéTKO BbIPDaKeHHOH cpeaHe
610K0BON oTaenbHOCTBIO (6), Menkasa M-
HelHO 6/10KoBas OTAe/lbHOCTh B COYeTaHHH
C Ma/lOMOIIHBIMH CYOBepTHKa/lbHBbIMH 30H-
KaMH paccaaHueBaHHs (B). Bcé B «cyxok»
MHOro/IeTHel Mep3/10Te.

nopoa cocraaser okono -14 °C, Ha
rny6uHe 20 M ot noBepxHoctr -7,4 °C,
Ha ropusonte +300 m  -4,0°C u Ha
ropusodte +200 M COOTBETCTBEHHO (-
1,5--3,0°C.

Oripenenerye YCTOMUMBOCTH MacCH-
Ba TOPHBIX TIIOPOA [O/MKHA IMPOU3BO-
[UThCSE C Y4ETOM HHTETrpPaZIbHOTO BIIHS-
HUsI BCeX PACCMOTPEHHbIX [eo/1oruyec-
KX pakTopoB (tabn. 2). Kmaccuduka-
LMsi COCTaB/leHa TakKMM 06pa3oM, 4To
KaK/IOM KaTeropyuy YCTOMUMBOCTH COOT-
BETCTBYIOT KOHKPETHbIe XapaKTepHCTU-
K B/USIOMNX (DAaKTOPOB.

Cnenyet oTMeTUTh, YTO Ha poHe 00-
el TPeIlMHOBATOCTA TOpHBIX TOPOA
MMeeT MeCTO ocobasi TPelMHOBATOCTb,
CBsi3aHHAsg C TEKTOHWYECKHM pacc/aH-
LIleBaHUeM MaccvBa. Kak mpaBwsio, oHa
MpeacTaB/ieHa Mapa/iie/lbHbIMKA - COMu-
MEeHHBIMM B TIPOCTPAHCTBE TpellrHaM1
Pa3/IMUHBIX MacliTaboB OT MU/I/IMMETPOB



Puc. 4. CkBo3Hble nonorHe (CyOropHsoHTa/AbHble) Ma/lOMOILNHbIE 30HbI pacclaH-
ueBaHHsA (a) H Apobaenus (6) B ropHOM MacCHBe

Puc. 5. «Cyxaa» MHOro/1eTHsisl Mep3/10Ta B HHTEHCHBHO TPeIHHOBaTOM MaccHBe (a), B
YMepeHHO TpelllHHOBaToM MaccHBe (6), B ydacTKaX Me/lKO TpelIHHOBaTOH, BA3KOH
cpeasl (B), B y4acTKax cpeaHe TpelUHHOBaTOH, BA3KOH cpeabl (T)

[0 METPOB U AEeCATKOB MeTpoB. [Ipy  HbIX MaccrBax (pOPMUPYETCs CMCTeMHast
3TOM pa3Mepbl 3TUX TpellMH B3aWMHO /MH30BO-Yemyiyatas CTpykTypa. OHa
COI7IacoBaHbl, O71aroAaps 4eMy B TOp-  XapaKTepusyeTcs, TeM, uTO MelKUe
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= Tabmua 1
® KnaccHpHKauHss COCTOAHHIT MAaCCHBa rOPHBIX MOPOA MO CTelleHH ero YCTOHIYHBOCTH

Kpuorenssie ycioBus IIpocTrpancTBeHHOE Hanuuue 610K0BO¥ Haanune Buanmoro [NpeBanupyromee Knaccupukauusa
reo/1I0ru4eCKoM cpeabl no1oxkKeHHe Y4aCTKoB OTAe/NbHOCTH C nbJda KO/TH4YeCTBO COCTOAHHA
C aHOMa/IbHOH pa3MepaMH MeHee NMPHCYTCTBY | OTCYTCT CKBO3HBIXIIOIOTHX | FOPHOrO MaccHBa
yaenabHOH napamMeTpoB eT B ByeT (cy6ropusoHTa/IbHBI MO CTeneHH
KOHLIGHTpauMen BbIpaboOTaHHOTO TpPeuHHax («cyxas» X) TpeluH B reoMexaHu4ecKo
TPelHH U pa3pbIBOB npocTpaHCTBa («Banas» Mep3noT BbIpaboTaHHOM M YCTOHYHBOCTH
OTHOCHTE/IbHO (vapyweHue Mep310Ta) a) MNPOCTPAHCTBE
BbIPABOTAHHOTO LIe/TIOCTHOCTH
MPOCTPAaHCTBa MaccHuBa
1 2 3 4 5 6 7
MHoronetHeMEpanoe KPOB/Isl +ecTb HeT ecTb ecTb CpeaHeyCTONYMB
COCTOsIHHe Nopoa HeT CpeaHeyCTONYMB
HeT HeT +ecTb ecTb YCTOHYHB
HeT YCTOHYHB
CTeHKU ecTb HeT +ecTb ecTb YCTONYHB
HeT YCTOHYHB
HeT HeT +ecTb ecTb YCTOHYHUB
HeT YCTOHYHB
KPOB/A U CTeHKU +ecTb HeT ecTb ecTb CpeaHeyCTONUMB
HeT CpeaHeyCTONUYHB
HeT HeT +ecTb +eCTb CpeaHeyCTONUYHB
HeT YCTOHYHB
53 KPOB/Is +ecTb ecTb ecTb +eCTb CpeaHeyCTONUYHB
§ HeT CpeaHeyCTONYHB
% » HeT ecTb ecTb ecTb cpeuHeySToﬂqMB
o) é HeT yCTonqn!;
o CTeHKU +ecTb ecTb ecTb +ecCTb CpeaHeyCTONYHB
9 g HeT CpeaHeyCTONYHB
T E 9 +HeT ecTb ecTb +eCTb CpeaHeyCTONYMB
2 % Z z +HeT yCTOMYMB
g 55 3 KPOB/IA U CTEeHKU ++ecTb eCTb eCTb +eCTb HeYCTOHYHB
E’ g : 8 HeT HeYCTOHYHB
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[pononxenuve Tabmuibt 1

1 2 3 4 5 6 7
3 HeT ecTb ecTb +ecTb CpeHeyCTONUMB
% HeT YCTONYHB
5 KPOB/Isl +ecTb ecTb eCcTb +eCTb HeYCTOHYHB
; HeT CpeHeyCTONUMB
E g HeT HeT +ecTb +ecTb CpeHeyCTONUKB
2 & HeT yCTOHYHBa
E CTeHKU ++ecTb ecTb +HeT ++eCTb HeYCTOHYHB
2 HeT CpeaHeyCTONUKB
8. HeT HeT +eCTb +eCTb CpeaHeyCTONUYMB
9 % o HeT YCTOHYHB
T E é KPOB/Il ¥ CTeHKHU ++ecTb ecTb HeT ++eCTb HeYCTOHYHB
2 % & HeT HeYCTOHYHB
S o) 5 HeT HeT +ecTb ecTb CpeaHeyCTONYMB
E’ g |§ HeT YCTOHYHUB
OrtcyrcTBHE  Mep310Thl KPOB/Is ++ecTb HeT HeT ++eCTb HeYCTOHYHB
(Tazble oposb) HeT HeYCTOHYHB
HeT HeT HeT ++eCTb HeYCTOHYHB
HeT CpeHeyCTONUMB
CTeHKU +ecCTb HeT HeT +eCTb CpeaHeyCTONYMB
HeT CpeaHeyCTONUMB
HeT HeT HeT +eCTb CpeaHeyCTONUYHB
HeT CpeaHeyCTONYMB
KPOB/IAl ¥ CTeHKH ++ecTb HeT HeT ++eCTb HeYCTOHYHB
HeT HeYCTOHYHB
HeT HeT HeT +eCTb CpeaHeyCTONYHB
HeT CpeaHeyCTONYMB

an/IMeanI/le: 3HAKOM «+» OTMeUeHbl OCHOBHbIE KIIaCCI/I(bI/IKaLII/IOHHbIQ TMPHU3HaKK, ABYMA 3HaKaMH «++» BblZe/IeHbI K/IIOUeBbIe.



o Tabmuua 3
© Knaccudpukauus 30H pacciaHueBaHHA B IIOPOAHOM MacCHBE

Tunbi 30H Kpartkan BausaHue Ha TEXHOIOTHIO Pa3paboOTKH
NN paccaaHueBaHUuA XapaKTepHUCTHKA 30HbI EcrecTBenHas HckyccTBeHHOE Bropuunoe
n/n paccnaHleBaHHuA YCTOHYHBOCTb H noaaepxaHue pasyOoxHBaHHe
KPHOTeHHbIH PeKUM YCTOHYMBOCTH
1 2 3 4 5 6
PaccnanueBanve MononvtHas wiu  paB- | Kpoens u creHkr obHa- | O6bMHO KpervieHve He | Beckma wmarmo, anGo
MPAKTUYECKU OTCYTCTBYeT | HOMEpPHO TpellrHoBaTasi | XKEHHOTO TIIPOCTPAHCTBa | TpebyeTcs, /vilb TpPU | OTCYTCTBYeT
cpena cO cpeaHel MHTeH- | YCTOMUMBBI He3aBHMCHMO | GO7bLION M/omaand 06-
CHBHOCTBIO, MNapas/enb- | OT Ha/IMUKs MeP3/IOTh HaKeHUM M IIOBBIILIEH-
1 Hble COMXKEHHbIe Tpelly- HOM MHTEHCUBHOCTU Tpe-
Hbl OTCYTCTBYIOT, pac- IIMHOBATOCTH BO3MOMXHO
C/IaHLIeBaHWE He [IPOsB- KpervieHhe CTeHOK U
7IeHO KPOB/K  TTO/TMMEPHBIMH
CeTKaMH.
PasnoopuentrpoBantbie B | Momnocte 30HE oT 10- | EcrectBeHHas ycTor- | YcTorumBocTh KpoBau U | MakcuMazsHO "
MPOCTPAHCTBE 3oubl | 20 cM mo 1,5 u Gornee | uMBOCTH  orpenensieTcs | CTEHOK B Ta/lOM COCTOfA- | MPSMO  3aBUCUT  OT
OTHOCHTE/IbHO OAHOPOAHO | Merpa. DPuKcHpyercs MMH- | TOMBKO Ha/lMUMeM Mep3- | HUM  IOAAePXKUBACTCS | Mpoao/mKHUTe/nbHOCTU
MPOSAB/IEHHOTO 30BO uelllyHuaTtas OTaesb- | noThl. B yc/1oBUsAX pac- | MOMMMEpHBIMM CeTKaMH, | OYMCTHBIX paboT B
MHTEHCHBHOTO HOCTb  pas3HbIX Macll- | Te[VIeHWs KPOB/IA U | a B MeCTax 4éTKO Mmposs- | 6noke 2-6%
pacciaHiieBaHye C | TabHBIX YpPOBHEM: OT CaH- | CTGHKH CTAaHOBWUTCH He- | /IGHHOro KPYIMHOIO pas-

2 MEHSIIOIIEHC S MOIHOCTBIO | THMeTPOB 10 HEeCKO/MBKUX | YCTOMUMBOM U Tpely- | nuH30BaHMA (BH3ya/ibHO

MeTpoB. Boree kpyriHas | eTcs e€ MCKYCCTBEHHOE | BBIAC/IAIOTCA /IMH3bI A/U-

OTAeNbHOCTb TOC/IeoBa- | roanepkaHve HOM Goree 3-x MeTpoB U

TelbHO  HAK/IaablBaeTCs MomHocteio 0,5 M wu

Ha 6or1ee Mernkyio 6oree) naxe B MEP3ION
cpeze MCIIonb3yeTcs aH-
KepHoe KpervieHve
(CI'TAK)

3 PasHoopueHnTupoBatHbie B | MHorokpatHoe u4epeno- | EctectBennas ycroruu- | B tamoit cpene v B Méps- | MakcruMazsHO u
MPOCTPAHCTBE  30HBI  C | BaHMe 30H pacc/aHLieBa- | BOCTb onpesenseTcs | 710k MpU I0/I0TOM OpueH- | MPAMO  3aBUCHMT  OT
HEOIHOPOAHO WX KpaiHe | HMs HeGO/IbIONM MOIHOC- | TOBKO Ha/lnuMeM MHO- | THpOBKe 30HbI paccriaH- | MPOAOMIKHUTebHOCTH
HEOQHOPOAHO TMpPOsIB/eH- | TH C 30HaMM B PasHOM | roeTHeH Mep3roThl, HO | LleBaHMs  MCIIO/b3yeTcs | OUMCTHBIX PaboT B

HOM MHTEHCUBHOCTBIO pac-
C/IaHLIeBaHUA. 30Ha/IbHOE

CTerleHH TPelMHOBATHIX
nopoa. O61iasi MOIHOCTh

aaxke B MEP3/IOM cpese U
MpU TO7IOTOM 3a/leraHuu

aHKepHOe WM TPOCOBOE
KpervieHve (CTTAK)

6noke 2-6%
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paccnnaHLIeBaH1e.

3onbl 0,5 — 2,0 M uHOrZIA
Gonbiile.

30HBI KPOB/AA OOHaKEH-
HOT'O TIPOCTPAHCTBA MO-
KeT ObITb HeYCTONYUBOM

KPOB/IM U TMO/MMepHasi
CeTKa TIIpU BepTUKa/lb-
HOM OpHeHTHPOBKe 30H
paccnaHLIeBaHUsA

PasHoopueHtupoBaHHoe B
MPOCTpaHCTBe, HepaBHO-
MepHOe I10 MHTEeHCHBHOC-
TH KPYIHO/IMH30BOE pac-
crlaHLIeBaHYe,

Pasmepsl nuH3 no 6oko-
Boi maomwaau 1o 100 ks.
MeTpoB U OGoriee, MOI-
vocts 0,5-2,0 M, nHoraa
6oree. Buyrpennss
YacTb /IMH3 MOMKeT ObITb
cnabo TpelrHOBaTa.

Ilpu HebonbmMX 710~
Ilaaax OOHakeHWH ec-
TeCTBeHHas YCTOMYH-
BOCTb Olpese/nsaeTcs Ha-
auyrieM  MHOTO/IeTHel
Mep3oThl,  BepTHKa/lb-
HOM U CYOBepTHKa/IbHOM
OPHEHTUPOBKH 30H pas-
MMH30BAHUS M 3aBUCHT
OT CTerneHH BHYTpeHHeH
TPeIMHOBATOCTH ~ KPYIT-
HBIX /IMH3, eC/lh TaKOBas
CYLIeCTBYeT.

B ycnoBusx 6onbimx
r7omazert  obHaxkeHHs
kpoemt (30,0 M 2 n
Gorlee) TmpU  IIO/IOrOM
OPHIEHTUPOBKE 30HBI
PA3/IMH30BaHHsA UCIIO/b-
3yeT-Csi  aHKepHOe W/u
TPOCOBOE KperieHve
(CTTAK) u nonvumepHas
CceTka B 30HAaX IIOBbI-

LIeHHOM TpeIlrHOBa-
TOCTH, ecAu TakoBas
CYLIeCTBYeT.

MununmansHo < 2%




NIMH30YKU BXOAAT B 6o7iee KpyIiHbIe, a
Te, B CBOIO ouepesb, ellé B 6onee Kpyr-
Hble U T. 4. Takue 30HBI paccriaHiie-
BaHUs MOIYT OBbITb OPHEHTUPOBAHbI B
MPOCTPAHCTBE T10-PasHOMY: OT ITO/IOTUX
(cyGropusoHTa/IbHBIX) 10 KPYTHIX (CY6-
BepTHKa/bHbIX). B ycioBusix Matickoro
MeCTOpOXK/eHHs1 Hauboree pacrpoc-
TpaHeHbl CYOBepTHKa/IbHbIe 30HBI pa-
C/laHLIeBaHMsl, COIMPOBOXKAAOIIME PY-
Hble Tela U1 OPHEHTUPOBaHHbIE CYOria-
paniensHO UX OCEBbIM TMOBEPXHOCTSM.
He wcknioyaercs v apyras UX OpHeH-
tpoBKa. OHa MOXKeT ObITh CYIIECTBEH-
HO OT/IMYaThCs OT OPHUEHTUPOBKH py-
HBIX Terl.

Takue 30HBI Ha (poHe Oblelt Tpelu-
HOBATOCTH, OITpe/esieMOr Pas/InuHbIMH
CUCTeMaMH TpellrH (MX, Kak IpaBH/Io,
3-4 cucteMbl), MOTYT CYIIECTBEHHO
B/IMSITh Ha YCTOMYMBOCTb MacCHBa IPU
MpoBefieHnH TOpHBIX paboT. [lostomy
a7si 6ornee MoMHOM OPUEHTUPOBKU B

FOPHO-TEO/MIOTUUECKOM CHUTYaLIUU TMPU
MMPOGKTUPOBAHWH U pearu3alry 3KC-
M/IyaTallMOHHBIX PaboT B AOTOMHEHHe
K COCTaB/IGHHOM K/IacCU(PUKALIMM TOP-
HBIX TIOPO/ M0 YCTOMYMBOCTH Tpesna-
raetcs KaacCHHUKallMg 30H paccaaH-
LleBaHUs W BO3MOXKHOCTEH MHHUMU-
3alMM MX HeraTUBHOI'O B/AWSHUSA Ha
TEeXHO/IOTHIO Pa3pabOoOTKU PYAHBIX Tell
(tabn. 3).

Knaccudprkalmy coctossHHM MaccHBa
TOPHBIX TIOPOA MO CTeTNeHU ero YCTOM-
YMBOCTHM M 30H pacc/IaHiIeBaHWsl B I10-
POAHOM MacCHBe MCIIONB30BaHbl P
paspaboTtke BpeMeHHBIX yKazaHWM 10
YIpaBAeHUI0 TeOMeXaHUUeCKUMH  po-
leccaMd M IO OIlpedeneHUio Mapa-
METPOB  KOHCTPYKTHBHBIX  3/IEMEHTOB
crcteM paspaboTku Marckoro Mecro-
poxaeHUsi, KoTopble TmpuHATE 3A0
dlonumeTann WHXUHUPUHTY, Beayllei
MMPOEKTUPOBaHKE CTPOSIIIErOCs PYAHUKA
Matickoe.
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