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AHHOTALHA

Meronnyeckse nocobEe Nno onpeneneHU0 YriioB HAKAOHA
6opTOB ¥ yrie3 OTKOCOB YCTYI0B KAapbepoB, CAGHEHAHKIX MHO~
roferieMep3fikiMI NOPOAAMU, COCTaBAEH® Ha OCHOBe Marepna-
NDB HCCIeIOBaHAR, NpoBeleHANX Ha Eapbepax KHMGepnuToBsIx
TpyOox “Mup” u "Afxan”., B HeM npHBoAoHTCA Kparkas] reono-
rEYeCKAs xapaKkTepRCTdAXA a/IMA30HOCHLIX pajioHoB SIXyTH:m, me—
TONHMKA oNpejeneHus (GH3AKO-MEXaHATECKHX XapaKTepaCTHK
MHOr'o/leTREeMep3nbX NopoA H OAeTCS onAcaHue BHAoB nedop-
Mauu# orKkoCoB yCTynoep # 6o0pToB, Kapbepob,

Ha ocHoBe pe3ynbTaroB IpoBe[eHHL(X HCCAENdBANHE uH3—
naraercd mMeroarka 3p€opa pacueTHsIX XAPAKTEpPHACTRK H Oa-—
eTcs npaMep pacHera ycToHYHROCTH GoproB kapbepe. I1paaene-—
He® TeopeTHYeCKoe 06OCHOBAHHE H METOOHYECKFES I10/I0XKEeHHS
ACKYCCTBEHHOI'® YKpen/eHus YCTYIOB,



BBEAEHHMWE

Benpocsl enpenenenmss nmapamMeTpoB GOpTOB E YCTYNOB
KapbepoB, PaCN®/iOXKEeHHLIX B 30He patnpoCTpaHeHHsS MHOroneT—
Hedl MepanoThl, BUSHHK/AH B CBS3H C pa3BHTHEeM ropsoaobuiBajo-
el NpOMLIIIIEHRUCTA B cebepRbix paitonax CCCP, B Hacrosa-
mee BpeM? Ha repparopEH Jxyrcxo#t ACCP ® ceBepo—BOoCTOKe
CufEpE NpoH3BOAHTCA palpaboTEa OTKPHITHIM CnocoGoM anmas-—
YHX H YrolibHbIX MECTOPOXKIEHAH, COCTABAAIOTCH NPOEKThH OT—
paGoTKH OTEPHITHIM CHnoco6oM pya OBeTHHIX MeTanoB.

BoicTpoe passBHTHe ropHoOoGhiBaoLLed NPOMSILLZIEHHOC T
B yrasaH€EbIX pafioHax TpebyeT pelueHHs psaa 3azad, CBA3aH—
HbIX CO CrnenRdHaYeCEHME ycnoBHaMH¥ K paitmero CeBepa, Onsoit
A3 BaKHeBIUHX 380484 nprE pa3paborke MeCTOpPoXOeHHHE OTKPHI—-
THIM CHOCOGOM SBNsieTCs yCTOHYABOCTH GOpPTOB H YCTYynoB Kapb~
epoB, CINOXEeHHHIX MaCCHBOM MHOroleTHeMep3nux mopoa, Oco-
6oe 3HAYEAHe NPA 3TOM NPHOGDETAIOT BONPOCH BARAHHEA MHOIO~
nerHelf Mepa3noTH HA NPOUHOCTH TPEIHHOBATOI'O MACCHB& rop~
Hb'X HOpOA; BAHSHAe NepHeOAHTECKH HOBTOPSIOLIerocs mpomecca
3aMOpa’KEBaH¥S H GoCneAyilUero OoTTAHBAHHS Ha Xxapaxkrep H
crenenb ocnabneHAs OpoYHOCTH MACCHBA, B/IH4HHE B3PHIBHLIX
pabor Ha nNpoYHSCTb MACCHBa ¥ /AP,

Bmecre ¢ TeM Gonbluse 3HAYeHRe HpAoOGpeTaoT BOUPOCH
noaepxxaHuss Gopres ¥ yCTYnoB KapbepoB B VCTOfYEBOM CoC—
TOSHRAN,

B 1861-19706 rr, BH}{MH npoBoarn mccienoBaHAd yCTofi—
auBOCTH Goprob xaphepos “Mump”, “Afxan” H YO OK4ACKOrs Kapb-
epa, PACHON@XSHHLIX B 3pHe PACHPOCTPAHGHHS MEOroieTHeH
Mepaners, B npolecce HcCieneBaHEft onpefeneHbl B E3y9eHhl
pa3nEuAEne HAXTOpH, 6KA3LBAKIIAE BAHAHHE HA YCTORIHBOCTH
GOoDTOB H YyCTYNnsB, C/IOXEHHLIX MESTp/eTHEMEep3/sIMHE fopoaa=
MH; pa3pabeoTaHp MCPOOPHATHI 10 NOALEP)KAHHIO GepM K oT—
XO0COB B YCTOAYHBCM COCTOSHHM M [&HE PEKOMEHJaNEH I'p HX
napamMeTpaMm,

B 1962 r, BHHMH CGuino BsmylmuerRs “PyxoBoncree mo
oupeneieRmnic SITHEMANBHLIX YI7IeB HaxieHa 6GepToB kKapbepoB H
oTKOC®B eTBaloB”,a B 1967 r. "MearoanYecEese PYKOBOLACTBO
NO MCKYCCTREHH®MY YyXpeljIeHHIO CKANSHEIX M I 0/IVCEA/IbHLIX



aopoa Ha xapbepax”, OOHake B yKal3aHHbLIX PYKOBOACTB&X
He 3arpardbBaniCh Kaphbepsl, NPOANEHHLIe B YC/OBHAX MHOI'O™
neTHeHd Mep3NoThl, YTO H BLI3BAJAO HeOOXOOMMOCTb COCTaB/IeHHS
HacTroduero nocosfm, He Oybnupyd ykKa3aHHble BHIUE,

B MeTonmieckoM nmocobuM, COCTaBAeHHOM IO MATepHA/aM
HCCrnenvBaHnit, mpoBeneHHslXx NabopaTopredl ycTod4YEPOCTE Gop-—
TOB KapbepoB, pACCMOTpPeHbl MeTedhl K3ydeHHAS (PaxKropoB, oxa-—
3bIBAIOLLIHX BAHAHHE HA YCTOHYHBCCTb GOpTroB M yCTYneB Kaphe-—
poB, apuBedeHbl CBeOeHKHS ® CBOHCTBAX MHOroleTHEeMEepP3NLIX
nopod, & TakX<e peKOMeHOANHH 10 OHpeeneHHIO Napame rpos
6opTOB M YCTYNOB KapbepoB 4 MEpOUPHSITHSA N/ BAx NoALepKa-
HHIO,

Meronudeckce nocobue cocraBuny kaum,rexH.Hayx M.H,
Epmaxos ¥ xara,TexH.Hayx I.P.'moaman,

B HacTofulel penaxKuEu yd4TeHbl 3aMeHaHHs COTPYAEEEOB
uHcraryroB "Tunpepyna”, “BHHHIIPO0IOTO”, “Ianpe~
user™Mer”, "fAxyrHunpeanvas”, a Takxke npeanphiTAR ofrenu-
HeHna “flkyranvas’, BPeickalaHHsple HME IOC/e O3HAKOM/ISEZS
C nMepBod penaxnHeil mnoCcpobmd, 3a YTo ABTOPHI BHPAAAIOT AM
CBOIO ray6GoKyle NDH3HATENBHOCTL,



Fr'TABA 1

KPATKAA TEONOTHMUYECKASA XAPAKTEPHMCTHUKA
AJIMA3OHOCHbBIX MECTOPOXIOEHUWHM AKYTHH

§1,06umpPpe cBedeHnd

Anma3sorocHad obnacte 3ananvoil Axyram oxBarsiBaeTr
BoCTOUHYI0 HacTh CpenHe~CHOGHPCKOro NAOCKOropbs H CeBepo-—
3anaaHyio 4acTe BEaoiickoit HHaMeHHOCTH. DToT pafioH xapax—
repu3yercsi pe3k® KOHTHHeNTANbHbIM XJIHMATOM C TEMIepary—
J0oit BO3ayxa or —65 oo +40°C,

B 3anmanneii AkyTHH nosceMeCTHo pa3BHTA MHOTONETEAA
Mep3nora. MOLIHOCTSL CNoA MOCTOAHHO Mep3/inX TPYHTOB H HMO-
poa kxonebnercs B JUMPOKHX npenenax, 14K, B PKpPeCTHOCTHX
xuMb6epnaroBofi Tpy6kyw “Mup” oHa paBHa 320 M, a B pailoHe
xAaMbepnrToBoi TpyGkH “Ailixan” mocrmraer 500 M, I“'ny6una
OedTenbEOr® C/Aod He NpeBbluiaeT 2-3 M H 32BHCHAT OT 3KCno-
3HOAY CK/IOHA, I'yCTOTH PACTHTE/NBHOro NMOKPNB& H cocrasa
rpyHTa,

CpenreroaebBoe XolHYeCTB® dcaanoB koncbierca ec1 200
no 350 MM, Bonbuias wacTh HX BhimaZaer B Temiioe BpeMs ro—
04, 3AMBI MAACCHEXHbI®, MOLIHOCTb CHeXKHEors nexposa 30-

40 cM, CHexHolli TOKPCB JOXKHTCH B KoHOe CeHrabpa ¥ nep-
XKUTCA LO CepedMHbLl Mas,

Mepaneie rpyHTsl H TMopoabl npeacraBasioT coboit Borc-
ynopdplf NRACT, NOBCIOLY NOACTHIAIOLUHA TOoHKHE cnaGopasBu-
Toif Cne#t mouBsl, BecHof#l, a TaxkXe B OOXIONKBbLIE MECALSI
jlera noYpBa ed9eHb GniCTPO NO/HOCTHIO HACHLILUAETCH Bnaro#,
Hubunbrpauks BoObl 3 10YBY oTCYTCYBYeT X B BOLEOM Ha—
llaHCe pellapllylo Poilb HrpaeT KoB2pXROCTHIE CTOK,

OTkpsiTHe BorartsiXx aiMa3HbIX MECTOPOXKAECHHH Kopeu—
HbIM 00padols MeHAeT SKOHOMHKY XpPeéfl ¥ HEH2MepHEMND PaCLLE-
pPACT NEepPCNeKTUBSl [ia/(bHeHdluero ®KOHOMHYECKOrs DA3BETHH
danagnrok SixyTurA. Co3aaHHe 37eCh KPynHoi a:;Me3or(obsiBan-
uef TpoMbILL/IEHHOCTH Bjleder 3a cobolf pa3BHTME LNYrHX eorT-
pacneii ropaorobeiBalleft MpoMilluleHHOCTE, PalBeneHs! Gonb—
.JIHe 38nacChl KaMEHHOT'® YI/f, Co3OalTCH NPealIPHATHA 1I0

(4;]



OoObde CTPeHTENbHBIX MuiepHaNeB

B 6nuxafimime roanl ropieaobsiBamluasg JNPOMAILJICHHC Th
3ananHo# SlKyTHE caenaercs BeAyLueld eTpac/bic xeo3gicrsa,
4T0 CTABHY mepen ropHe# Haykoli GonblliAe H HedT/I0XHble 3a-
navs,

§2PopmMmMa u 3aaeranue
PYAHHX Ten

OCHOBHBIME OCOGEHEOCTSMHA KHEMOEpPNATOBhHIX TPYGoE SKy—
THM SBIAIOTCA CpaBHHTeNbH® HebonbliHe pa3mepnl # Gnu3xas
K KpyreBo#i minm oBanbkad ¢opma B uname (prc,1) /1/. Kpo-

OQ@

Ydauidag Japruya /reuuuapadcxaa
ﬂefu//epaﬁ

S oo 0 S

Yom JNleexas
Jonzowdannas Monodexcwas Yomyp "

Pac.1.

Me Tores, oco6eHHOCTHIO KAMOEPNHTOBLIX TeNl fABAdercs TO, UTO

NMOYTE BCe H3BeCTHhie KMMOepnuToBHe TPyCGKH BLXOAST Ha N6~

BEpPXHOCTh, 3TD 06 TedTe/IbCTBY SABNSETCS OCHOBHHIM YC/IoBHEM,
ompenensolidM pa3pabeTky BepxHe SacTH MeCTOpoOXxOedHHlt oT—
KPLITHIM crnocobom,

Maneuse GonblIRHCTBA XAMGEPIHTOBLIX TPYyOOoXK GnE3xe X
BepTAKANLESMY, XEMOep/HTOBHE TeNna C rayOomHOR NocTenesHo
BLHIKTEARBAIOTCH,

§3CTrpyxryprasg xapaxrepECTEHEXKSA&
H TPeIHROBATO®OCTHL BMelW aloimiEX
nopoaAn

Maccrs uopsn, BMelUAOLIEX ANMA3CASCHBE XEMGepiIRTO-
Bete Tpy6xm fixyrEE, npeacraBieH HA)KHEOP/I®BEXCKEME X
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xeMGpRACKEME ®CANKAMH H fIB/IleTCd TpeluEHoBaTof cpenoift
C AHE3STPONHHIMH MEXAHHYeCKHMH CBOHACTBaMH,

Hanwuwe B mMaccuBe nopoa TperiH-mioCKocred ocnaG-
neHRd BeAeT K oCAableHHI0 UPOYHOCTHHIX CBOACTB MACCHBA,
I1pa pelreEEH pPA3IMIHHX I'OPAOTEXHHETECKHX 38749 BO3HHAKAST
Reo6XuAEMOCTh B H3YUEHHH TPELUMHOBATOCTH IOPHHIX HOPOO H
onpeneNeHHA ee BAMAHES HA NPOYHOCTH NOC/NeAHEX B KA&X [ OM
OTOeNbLEOM Cliyzae,

C TouXH 3peHHEd BAHAHAA HA YCTOHYHBOCTL GOpTOB Eapbe-—
pOB, NIOCKOCTH ocnabneHEs clelyey noapa3felAThb HA NBe
OCH®BHbIE I'PYNIEI,

K mepBo#fi rpynne OTHOCATCHA KOHTAKTH
CneeB, CHNOLUHBIE TPELIHHH H TEeXTOHHYeCEKEe HapylUeHHH, T.e,
noBepxHoCTH ocnabnenns, EMepoli{He pa3Mepsi B HeCKO/ILKO Oe—
CATEOB MeTpPOB IO NpPOCTHpaHMIO H naneHmio (puc.2). Ko

flo aunau JI-I I's

330

290
250

210

170

130

80

50

Puc.2

B Tropo A rpyuane OTHOCHTCH MeJllkas Tpeu.lHHDBa_
T#CTh — (Tpeuuu{bl DTﬂe"bHOCTH, KAKBAXCHbIE TPeUIuHE H
T.O.).

H Te u apyrue TpeuldHbl oKa3LIBAIOT HENOCPELCTBERHOE
BIMsIHHEe HA YCTORYHBOCTbL OTKOTOB H, Cle/loBATe/IbRO, KX He—
o6X0NHM®e YUHTHIBATHL IPH pacierax yCToHYERBOCTH GopTeB w
yCTVIIOB Kapbepos,



CrpyErypHble 0COGRHHOCTH MAaCCHBA BO MHOSHX Cliydasix
npesionpenensior xapakrep ero aedopmausu npe paapaGorke.
Ha ycro#uupoCTh 0oTKOCOB K OOPTOBR KapLepoB peuidplliee RAUST—
HHEe OKAa3LB4OT TPEILUMHbl, PAa3BHTHIE IO CAOUCTOCTH, CllaHleBa-
TOTTH, NAPA/LISIbHO TEeXKTOHKYCCKHM HApyLIeHHSM, 8 T8KXe OT-—
OenbHBle TPEUIHHbl NPOraXKeHHOCThIO Gonee 10-15 M uo nane-
HHO ¥ NpOCTHPaHHI H MAaZlal0iuKe B CTepoHY BeipaboTaRHOID
NpoCcTpaHCTRA,

[1pn napeHdn B CTOpPOHY BoIpAGOTEHHOI'® NMPOCTPAHCTBRAE
YEQ3AaHHRIX HNOBepxHoCTed ecnabnenud, nociieIHHe MOLYT Ciy—
XKHTh NOBEPXHOCTAMIY, NO KOTOPHIM PA3SEUBAIOTCH OOOBUXKKH
MaccHBa M, B KOHeIHOM HTOI'e, MOrY! NPOHCXO0ARTH o6pyLie—
Aud, OciliabneHKbIME 39HAMH, PEANL3YOIUHAMHCH B [AnbHellIeM
B MOBEPXHOCTH CEONbXXEHH#, MOryT daafrTbCd TAaK>Xe NpOonnacTt-
ku Oonee cnabpix, IO CPABHEHHIO C OKLYXCAIOLIHM MAacCHBOM,
nopoan.

B ycnoerax xuM6epnaroBeix TPy6ok SKYTHH OCHOBHGLIMH
NMOBEpPXHOCTSEMH OCNAbG/IeHus ABNKIOTCH KOHTAKTHI CIIOEB, TEKTO—
HAYeCKHe HADYiUeHHS H OTIe/IbHbIe TPeILHHbl, pasdmepaMmu 10
# Gonee MeTPOB N0 TPOCTHPAHHI H [& JEHHIO,

HOaa yiera TakHX NoBepXHOCTeR oCIA6MEHAS UPH pelucHHH
Bonpoca yCTOHYHBOCTH CoproB KapbepoB HeobxoAMMOD olipere=
NErb: 1) padMmeps! noBepxHoCTeil ocnadneHus; 2) aneMeHTb
3anerennd (a3UMYT ODOTTHPAHHKA H yI O/l MAMCHHS TPEIUHH HIH
KOHTAET®B); 3) NpP®UHNCTHHIE XAPAKTEPHCTHKH MOpOA I'O UOBEpX-~
HoCTH scradnenuss (cuennense — K u yron Tpewus P e

SneMeHTHl 3aleradMs H pa3mepnl NMOBCPXHOCTEHd ecnaabue-
HHES OUpeneqndioTCA XaK B Npsiecce BeleHHS pa3BelouUHbX pa-—
65T, TAX H Hene®CpeOACTBeKHbLIMH 3aMepaMH B ebHAMEHHAX,0H—
pa3sBaHHbIX B pel3ynbTATe BedeHHS ropHtix paber, Hnu B ecre-
CrBeHHhx obHa>kenuax, HenocpercTseHHpie U3IMepeHHsS Benyr-
cd OSEHMMH® OPHLIM XeMNATOM; TOYKH 3aMepa RaHoCcATCHd Ha
u/aH ropHsix paboT ¥ no pe3dyibTaraM 3aMepoB CoCTaBisiercs
xapra EPpYnHbix (CHMOMIHLIX) TpelLuWA,

Kax noxasanm Ha6GIioneHus, 3A/eranie BMEUIAOLUHAX 10—
pon pa3pabarpiBaeMbix KEMGEpHHTOBHX TPyOex GiuoKke x ropu-—
30HTaNnbHROMY,

Boons XoHTAKTOB € XHMGepR1nBLIME TE@aMH BMellalouIad
nopodsl. K&K npaBH/IO, RPHOOAHATH, HHOTOA BANIAL XKOHTAETOBR
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Babnionaercd e6padeBaHAe HeGONBLIHX NDIOTHX CKNadoXK. Y sl
najeHus CijioeB BMeLIAW0INHEX NMOpPoA HemoCpeaCTBeHHDP BADOIb
H/16CKOCTH KOHTAKTA BApDbHPYIOT B BeChbMAa LUIHPOKHX npenenax

- or 2-3 no 35-38°, cocraBags B GenabIHHCTBe cnydaeB 5-120,

3HavuTenbHO pexxe BMellaplune NOPOAbLl NBrpy>KalTCd. B
CTBPORY TPYOOK M XapaKTepH3YIOTCH HOo/ISTHMH YIilaMH NAOEHHM,
He NpeBHILAIOUIEME HA Tpy6kax “Mmup” u "A#ixan” 12-15°, I'pu
ynanesEHH OT KOHTAKTOB Tpybox Ha paccrosiHue 15-30 M BMe-
IIaolLIHe OOpOoAH NMpHOOpeTaldT ropd3oHTAa/IbH®Ee 3ajleraHue,

Onpenenennoe pa3BHTHe B KpenkKux Nopolax-mneCYaHHEAaX,
aneBpOIHTAX, K3BEeCTHAKAX — HMEIOT CIVIDIUHALE TpeiluuHbl, DTH
TPelUHHELEl XapaKkTepH3yloTcs GonbluEME pa3mepaME (10-15 M .mo
NPOCTHPAHHIO H NafeHHI0), BhHAEPXKAHHHIM NPOCTHPAHHEM H Kpy—
vuiM (6onee 70°) nanenmem, Takue TpeillEHH BCTPeYalTCHd B
moponax xapbepoB "Mup” m “Aifixan”, mo BCcei BepodTHOCTH,
nonobHule TPeUIRHR MMeIOT MeCTD M BO BMELUAIOLUHX II0pPOaax
Opyrux xEMGepnEToBHX TpyOoOK,

Kax nmpaBuno, noBepxHOCTM TAKHX TpPeLUMH AOOBO/IBLHO PO~
BHhle, LIepoxoBaTeie, C HeGONBLINMH HAPDOCTAMH H BhIeMKAMH,

B macceBe mopon kumGepnuroBe#t Tpy6xE “Mup” BCTpe-
a0 TCH TEeKTOHHAeCKHe HapylleHHs KpPYTOro najieHms, paccexaio-
IUHe pyAHOe Teno H BMellaiollde NOPOoAbl B palHa/lbHbIX HAN-
paBneHudx, I1pEMepHo#i TOuYKOi NMepeCeYeHHd yKa3aHHbLIX HAPY—
LweHnd ABAAETCH NPH STOM OeHTP KHMOGepauroBoit TpyGku (B
fnnaxe),

YaursiBasgs To oGCTofATeNnbCTBD, 4TO yXKa3aHHbIe TEKTOHH—
9eCKHe HApyuleHHd 6/arenpisiTHO OPHEHTHPOBAHHI K HMPOCTHpa-—
amo Gopra H HMeET XpyThie Yris najeHus, oHH He 6ynyT
OKa3bIBATL CYLIECTBEHHOI'D B/IHSHHA HA YCTORYHEBOCTH GOpPTOB
kapbepa Tpy6xkE “Mup”,

Bropas rpynma Tpel(EH = TpPEILLUMHH OTAEAbLHOCTH B MO~
ponax xaMmbGepnareBhix TpyGek “Mup” u "A#xan’ cecTedr H3
YeTHpPEeX—NSATH CHCTEM, XApAKTepPH3YIOLLUUXCS KPYTHIMH YI1aMH
naneyus, [IpE sreM cneayer OoTMETHThb, UT0 BCHOBHEI@ CHC—
TeMbl TPCINHH HABAAIOTCH OGU.IHMK, KaK aOnd BMellapllHX Ino-—
poa Tpy6km “Mup”, tTax m rpybku “Afixan”’, diaeMeHTH 3ane-—
raHHd 9THX CHCTEeM TpelLudH npHBedeHul B Tabm,l.



Tadmma I

A3umyT TpyGra "lup” TpyOru "Aitxan™
oA | 20| 8| 130 | 23| 200 35| 80 | 155 | 260

Jroa
najie= 83| 85 82 82
HER,

ropal.

I

65~75| 70-80 | 65~80 85

Kax pAOHe G Tabnankl, BCe TPELUHHEI HMEIOT KpYyThle YIVIbi
naneHud, T.e, ABJASIOTCHS HOPMA/BHO—CEKYLIHMH N0 OTHOLUEHHIO K
HamjacreBannio, Orcioga ocHoeHo# GdopmoR GnoxoB, ebpa3yeMaix
B pe3y/ibTaTe OepeCedYeHHS NOpo TPELUAHAMH, ABJISIOTCS IJIHTH
H OpSIMOYIrojlbHbEle napajine/enunens,

IMo Mepe npHONEH)XKEeHAY K KOHTAKTY C KEMOep/iETOBHIM Te—
sM TpelURnHeBATSCTh BMEILAOLIHX Hepoa 3aMeTHO Bo3pacraer,
Henocpencrsesus BOONBL N/IDCKOCTH XK@HTAKTA HMEOT MeCTO 30~
HH apo6neHnd, xak npaBaiio, HeGonbiuoft MowHzcTHE, [To Mepe
yaaneHHs oT TPpyb6ox HHTEeHCHEBHOCTb TPELUHHOBATOCTH 3aTyxXaer,
OAHAK® OTAeNnbHble 3pHbl Opo6GneEMs BCTpedaloTCS TaKXXe H Ha
BHaYHTeNbHOM YyOajeRHd OT KOHTAKTOB TPYyOOK.

Bonbwioe pacnpscrpaHeHHe B MACCHBe MHOr o/leTHeMep3ilbix
OOpOA HEMeIOT CKphiTsle Tpeluuasl, CKpeiTHEe TpelueHual ocoberHO
pacnpoCTpaHeHsl B BLIBETpPE/LIX NOpPOOAX, A TaKXKe B IHOPOAAX
HeBuiCOKO& mpousocTH (Meprenu, aneBponutsi), C raybmuoft, xax
nekasanu pe3ynbraThl GypeHAsi CKBa)<HH, KONHYeCTB® HX yMEHb—
miaercs,

B ecrecTBeHH®M 3aMOPDIKEHHOM COCTOSHHH (B CBeXxHX 06—
Haj)KeHHAX) na>ke Mepreid BepXHUX I'OPH3OHTOB Npe/ICTABMSIOT
Co6ol Xpenkyio MOHOMATHYIO NopoAy, pal3baATyio peaxofi CeThio
OCHOBHBIX . HOPMA/IbH®~CEKY1IHX TpelnH, CKpHTHE TpelunEsl cnas-
Hpl NbOOGM H He mpeaB/dorcad. [1pE eTramBaRME Hapyiyaorcd
CBS3H IO TPelUHHAM H NopoAbl paclanaoTca Ha MenEHe 6GnoxH
pa3mepoM 2x3x3 cmMm,

Ilonydlennsie naHHsie N0 TPELIEH®BATOCTH KepHa H3 CKBa—
XHKH, a Tak>ke Habmonenus BHHMMH, nposeneHHble Ha APYrEX
Kapbepax, CBEOETENLCTBYIOT ® TOM, 9T® SPHEHTHPSBKA TpPEIUMH
OAHOUMEHAKIX NOPOA T YBe/A9eHHeM riayCHHbl He H3MeRAeTcd,
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CnenesarenkHe, NaHHbHE, NOIMydYeHERE N® UAYHeHHIO TPELIEHD—
BATOCTE BePXHHX T'OPH30HT®B, MOI'YT XaPAKTEpPH3IOBATH TpeILH—
HOBATOCTHL MACCHBA IiyGoKAX TI'OPH3OHTOB,

é4M ep3aesTHeOeTrEAPO®OIres®s ITOTrEIEeCEKHE
YCIOBHES MeCTOpPOXXJLOAeEeHHRSd

1, Kax yxe srMedanoCh, KOpeHHble MECTOPOXKIEHHYE aj-—
MAa30B pACHO/®XXEeHbl B ®6nNaCTH CONOLUHOr'® PACHPOCTPAHEHHSR
Mporonereeff Mepanorsl, Peaynbrarh, noilyiesHbie npH H3Mepe-
HASX TeMmneparypu ae raybman 200-220 M, nexa3nBaloT pac-
TSHYTYIO re®TepMEYecKkyio crynesb (okxomo 100-110 M), Mour-
HOCTE MHerolleTHelt Mep3ieThl Nne Tpybxam cemnmajaeT ¢ Mow-
HOCTRIO MEepSJHX nopon o paBoHam.

Ona xambGepnureBefi TpyOxE "Ailixan” Hambollee HE3xad
TeMneparypa CBocrBenma neponaMm Ha riay6me 20-80 M B npe-
nenax or -3 ae -2,8°C, HMamenense reMmeparTypsl mopod C Iuly—-
6mEeli npuBeneHs ® Tabm,2.

Ta6nuna 2
ny6naa, 20 60 100 140 180 220
M
v e -3 -2,8 -23 | -23|-19 | -1.6

ITo smavenEaM TeMmumeparyp mopon Tpy6ka “Afxan” orso—
CHTCH K WHCNYy TPYOOK C ®THOCHTENbHO BHICOKHMH TeMIiepa—
rypam ( “Mxp" - B npenenax or -2,6 mo -2,8°C; ”"3apuu-—
na” = B npenenax or -1,0 oo =3,4°C ), CxBo3HHE TANHEKM Ha
Tpy6xe DOTCYTCTBYDOT. [IppBenenmne HRaGIIOOEHEZ NDKASHI—
BaioT, UTe nopoanl xEMGepinromo# Tpybkr ¥A@xan” me cBoemy
TEMISPATYPHOMY PEXXEMY MOXKO nenpa3de/ATh HAa TPH NPHHA—
THIX B Mep3/I0TeBEeZICNHE SCHNOBHLEIX Clied:

a) nesrenbEHR HNIE AaKTHEBEBIA Cioff — Cnoft CeapHHOro orTau-
BAHES, MOIXHDCTH KOTOPOro B OTEOcax cocramiager (,6-1,6Mm;

6) axxymyndaTEBHME cneff, XapaxTepE3yOILBACS eTpHIATEIb—
BEHME TeMIepATYPAMH, HAMEESDIMAMECE (ne Be/HYHHE) B redg-—

11



HHe roma; MOLUHOCTb ero cocrapiger 12-13 M er HEXHeft
rpaBElEl nedTe/lbHoro cied B riayb6b MaccHpa;

B) Ciloll NSCTOAHHLIX OTPHRATE/NBHBIX TEeMIepaTyp — HHXKe
13~15 M or o6Ha>xeHEe# NOBEepPXHOCTH.

JIsoucTecTs nopon HMeer HambGofibluee pacnpoCTpaHeHEHe
B HHTepBane 15~20 M oT noBepxHOoCTH, [leloBRAJIbHLIE ®TIOXKE—
HHS XapaxKTepH3yIOTCH BLICOKOR NbAHCTOCTHIO, IPH 3TOM el
COOEep>XHUTCH B HHX B BUAEe MHOI'OYHC/ICHHLIX MEJKHX NeH3odeK
4 OTHOeNbHBIX npocnoeB, [1oClleaRRe HMeEOT MOLUHOCTbL Ao 20-
30 cmM, OHH, KaK upaBuno, 3a/IeTal0T HA I'paHHNEe [aesTe/lbLHOrs
Cl0of C MHOro/leTHEMep3ibIM CllseM,

J/IbOBCTOCTE Oe/moBHANIBHBIX OTNOXKEHA# mocraraer 30-
25%. HeopbxonuMme oTMeTHTh, WT® pacupeieileHHe jiboa B pac—
CMaTpuBaeMbIX pafioEax HepaBEPMEpH® H H3MEHSeTCd KaK C
yBenu4eHMeM rjyOHHEl, TAK K OO O/IoILAOH,

SnmoBHanbHbI cnofft conepxHT nen C 6asancHof M Kep-—
KOBOi CrTpyxrypoii. Jlen 3nech, Kax nmpaBElo, ODeMeHTHpyeT
o0NnoMEKH ¥ e49eHb peaKo 3ajieraeT B BHAe CAMOCTOATEeNbHALIX
cinoes,

B xopeHHHX ® ocanOuHEIX nopoaax el 3anonHSeT Tpe—
wHHbl, [Tpr aroM Rambonbliee pacnpoCTpaHEHHE OH NOMYYHII
B BepTHKA/IbHLIX TPEIUMHAX, MOILUHOCTb KOTOPHIX HOCTHraer
20-30 cM, T1e koHTAaKTaAM MEXOy CAodAMH JleasIHble NPOCIIOH,
KaK npapBHii0, ®TCYTCTBYIOT.

Oco6enno 6Gonblloe pacnpoCTpaHeHHe JleOsiHble KHILI N0~
NYYM/IE B MACCHBe nopoa, 3ajlerapoiunx Ha ray6mrax no 100 m,
OrHocHTenpHOE pacnpecTpaHeHHe HX Np BCEeM TIOpH3OHTaM, NpH-
MepHo, OOEHAKOBo, OTMedaeTcs /HUWb HEKOTOpoe YyBenH4YeHHe
HX MeX/y OTHelbHbIMA TropE3sHramMH, HaubGonelmas MOIUHOCTHB
nbpa B GNH3PepTHKA/BHLIX TpPeIURHAX [OOCTHraer B OoTAebHbIX
cny4asax 0,4-0,5 M,

TpemmEHbE /len meMeHTHpPyeT OnokxE oTnenbHocTel, o6pa-—
3yd cBoeoOpa3HbIi MOHO/IMT OYeHb NPORHLIA B 3WMHee Bpemd,
C nacrynnesMeMm Tenio# moroab TpeludHHH# jend B npenenax
OesiTenbHOI'0 CIGY TaeT, B pe3dyabrare 4Yero B MaccHBe obpa-
3yIOTCA NYCTOTH H JIMKBHOHPYIOTCS CBS3H Mexny Gnoxamu,

IMenoxurenbaas TeMneparypa kK KOHUY J/ieTHere 'epHnona
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pacopecrpanseTcd B prTKocax Ha ray6may na 2,0-2,5 M Ha
xaprepe tpy6xn “Mup” E no 0,6-1,6 M B orxocax kapbepa
“Afnxan”,

YMeHblUEHHe CHAAHOCTH MeXxay 6/ioKaMH, BCile ACTBHE
TasHAA NbOA B Temjioe BpeMd rozna, ConpeBoXkaaercd pa3BHE—
THeM ocChmeff 8TKOCOB, HHTEHCHBEOCThL KOTOPHIX 3QBHCHT OT
CTeneRE TpPeLIHHOBATOCTH NOPOId.

CeoGoaHsil e B Mepre/sx BCTpedaeTcd 3HAYHTENbHO
pexke, Xord ofwmas BAAXHOCTL HX Bhlle, DTe ®JIbICHAETCHd TeM,
9T0 B H3BeCTHAKax, Gejbliasd YaCTh BoAbl HAXOAHTCA B TpPELUH—
Hax B BHOe cBoGoAHers n1baa, & B Mepre/ix — CBI3Has Boaa,
sanenAmouiasg mopsl, HacTe TPeIUHHL B MepreisX HMeEOT 04YeHb
Manyio MowHESCTh ([6NE MH/AIEAMeTpA) H, KOor/la mppoda HAXo—
OETCA B Mep3/16M COCTOSHEAH, TPEIUHHL Xpenxe CnasHbl Ha KoOH-
TaKTaxX [0 TAK®H CTemeHH, UTO HX TPYOHO pa3nuuarb, [1pogBas-
I0TCSi 9TH TPeUIdHbl TO/NLK® NPH OTTAMBAHEH,

IMTe naEHBIM pa3Beno4HOro GypeHHsl coaep)kaHHe Nnbaa
yMeEblIaercs C rnybmHoft, B BepxHHX wacTdXx HHTepBaja nbOH~
croctbh pocruraer 35%, a B HEXKHuUX - 16-20%, CpenHee 3ma-—
qeHHe ee cocraBiasfer 23,3%.,

2. Bprxoasl MeMep3/I0OTHHIX H NoOMep37oTHHIX Boa HA&
OOBEepXHOCTb B pacCMaTpHBaeMhlX pafioHax He HaGIionaTCHd,JTO
o6ycnasneBaeT cBoeobpa3Hsle yYC/IOBHS LEDPKY/ISOAM O00A3eMHBIX
BOO H HX XHMHYeCKOors cecraBa, Ha TeppHTOpESX aiIMa3HbIX
MeCTOPOXKOEeHH) BabmooalTcs TpH THNA noa3eMHLIX Bod: HaO-
Mep3/ieTHole (BOOB OesITeNBHOI'® ClIos), MeXXMep3NoTHhe H
noAMep3ipTHHeE,

HanMepaneTHSEe Boae. O6pa3soBanEe HX
CPI3aHD C Ce30HHHM ®OTTAHBAHHEM [esTe/bHOr'®s Cjiod H mpoca-
YHBaAHHEeM aTMochepHHX ocankoB, Bo3EEKAOT oHH o6LINHO B
KOHOe JjleTa B aBrycre Mecsma. Hanomepanorasie Boasl HMelOT
cBoOoAHYI0 NeBepxXHOCTh H NpEsfperaloT He3HAYHTE/NbHLIA Hanep
NELIbL ®CEHBbI0 B mepHed HNpeMep3aHEs cnod, B 3EMHee Bpems
IONROCTHIO NepeMepl3anT.

MexMep3nerTHHE B O A b, Kax noxaasiBaer
6ypeHre rEApereo/iorAYeCKEX CKBAXKHH, MEXMEDP3J0oTHbIe BOAbI
BCTpevYalTCd He nevCeMeCTHO, 49TO CBHOEenbLCTByeT 06 Or'paHEYeH~
HoM pacHpoCTpaHeHHH BOMASHOCHLIX I'OPH3DHTOB,
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IToanMep3norrAue BOOBL, [nybmma 3a-
jleraH¥S NOA3eMHEIX BOYI onpenensercd REH)KHefi rpasEnef MHO-
ronerHelt Mep3noTH, [1eaMep3norHnie BoAbl BCTPe¥eHH CKBa~
KHHAMH Ha pdOe alMAa3HbIX B APYTHX MeCTOPOXXOeHHH mole3—
HBIX HCKOMAEMAHX, 3aleramolilidx B 3pHe paCIpPOCTPAHEHHS MHOIO—
nerne#i Mepanorel. Boasl, xaK npasmrno, HamopHHle, BenTHYHHA Ha—
nopa H3MeHseTCs B IUHPOKHX Ipenefax.

BoooobunbEocTh BecbMa HepaBHOMEpHA IO IJIOLIALH K
onpeaensieTCs CTeNeHbO TPELIEH®BATOCTE HOPOA.

1A BA II

XAPAKTEPHUCTHKA TOPHHIX PABOT H
OE®OPMALIMHM OTKOCOB B YCJ/IOBHUAX
MHOT'ONETHEMEPJ/IBIX MNMOPOL

§l.BcxpunTHe MecToepeixnaeasna=snt,
BubGop cECTeMH pa3paboTKH H
91 eMeHTH CECTeMSH paa3apaborxan

Brixon KEMOepnETeBHX TPYG®E HAa NOBEpXHOCTH, CpaBHE—
Te1bHO HeGonkuMe pa3Mepn H Gnu3xas K KpyroBol dopma KEM -
GepnATOBLIX Tej B I/laHe, KPpyThle YIibl HX NaAeHHAd, a TakXe
BhICOKHE 3HAYEHHA NPOIHOCTH BMEIUAKIUKX CEANBHEIX H Holy—
CKa/bHEIX HOpPO4 B Mep3ioM MACCHBe N®3B8/ISI0T OPOR3BOLHETH
BHIEMKY pyOhl OTEPHITHIM Cnoco6oM, NpHHHMAS KpyThle YIJIhl
Haxj1poHa GopreB KapbepoB,

B CooTBeTCTBEH C HPHHATHIM OTKPHITHIM cnocobsM pa3pa-—-
6orxHd, peibedeM MECTHOCTH H HEN®CPEACTBEHHHM BLIXOAOM
PYOHLIX Tejl MA N®BEPXHOCTh BCKPLITHE KEMOepiIaTOBhHIX TPYGoK
NPOHU3BOAKTCH HAK/IGHHWMH TPARIUEAMH H CHHPA/IBHEIM CBhE3HeM,

Bricora pabeumx yCTynes Ha xapbepe Tpy6kE “Afxan’npr-—
Hara paBreft 10 M, Ha xapbepe “Mup” — 15 M, [Ipr mecranes—
Ke B npenenbHoe NoisXKeHEE YCTYNH CABARBANTCH,

BepMbl o9RCTKHE, pacmonokeHHhle 4eped 20-30 M me BaiCo—
Te, HMeOT LIKPAHY 12-16 M Ha BepxHEX ropE3oHTax ® 9-10 M
Ha HHXKHHX, UT® sSecmeurBaer GeaonacHecrh pabor M Bo3MOX~
HOPCTh CHCTEeMATHYECKOR MexAaRE3HPSBANHPH 3IAYHCTEKR Gepwm,
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BeprI Ha BepXHHX T'OPH3OHTAX HCNO/b3YIOTCHd KaK TpaHcnoprT~
HEIe,

Bypenue cxBa>k@H Ha Kapbepax HPOH3BOJAHTCHS CTaHKAMHU
wapeiuexnoro Sypenms BCHI~2 m BCHI-2M.

ITerpyska B yGopka BCKpPHILHBIX I8pPOA HPOR3BOOATCH SK-—
ckaBatepami AKI'-8, a pynst IKI 4.

TpaBRcnepTHpPOBaHAe BCKPHILUHLIX OOPOA H PyHsl IPOEK TOM
npenycMoTpeH® B aBTOCAMOCB&/AX rpysonsabeMmHecThio 40 T,
B Racrosuee BpeMs Ha Kapbepax HCHOAL3YIOTCH CaMOCBasbl
MA3-525 u BenA3-540, B manbHefueM 6ynyT HCHDIL30BATHLCH
6onnee MouWHHIE aBTOCAMOCBANLL,

§2Jl edopManeau oTKCOCOB yCTynoas
B ycCnloBHESSX MBAROronevrhHet
Mep3nanorTH

Orpaberxa Mecropoxxaesns XEMGepiHTOBOR TPy6XE “MEP”
Begercss ¢ 1957 r., a KkaMGepnrToBoi# Tpy6xm “Afxan” c 1961 r,
3a ppeMs npoBeleHHd HCClleaOBAHHfi HA 3THX KApbepax HMEJIECh
Y98CTKH YCTYNOB, Koropble pin ner (oo 5) He HaXxoOHIECH B
pabore, [JeranbHoe s6cilenoBanne haKTHIECKOTO COCTOSHHS BCex
YCTYNOB NO3BOMHAD CAeNaTh BuBOALI 06 YCTOAYMBOCTH CKANBHBIX
H NOMYCKANbLHbIX MHOIOJIe THEMEp3AbIX Nopod,.,B OTKOCAX KAaphepos,

Ha kapbepax He oTMedeHo medopManui OTKOCOB B pel3ynb=—
TaTe 3HAYATenbHbIXx OOpylIeHHMA WIM BA3KO-TIACTHIECKOrD Tede-
KusA, MaccoBble gedopMandH OTKOCOB YCTYHOB B YCIOBHAX MHOIo—
nerHef Mep3noTHl NPOHCXOAST BCIeNCTBHE ©ChINAHHS NOPoAd C OT—
X0C8B, BLISBAHHOI'® HX KPHOI'€HHLIM BhIBeTPHBAHHEM,

HHTeRCEBHOCTh H XapaKTep OCLMAHMH 34BHCHT OT TPELUHHHO=
CTPYKTYypHe# XapaxTepACTHKHM NMOPOX, HX NPOYHOCTH, OT Mep3iorT—
HBIX @CoOeHH®CTe# MACCHBA H T.A.

HauMeHee nmoaBepXEeHHHIMH OCHIIARHIO SBIAIOTCH OTKOCH yC—
TYNoB, CloxeHHwe nuaba3amH, ¥3BeCTHAKAMM, neciYaHAKaMu. Mu-
TEHCHBH®2 ®CHNAHHE NOPOALl NPOHCXOAHT C OTKOCOB YCTYNOB,Clo™
MEHHSIX MeNnKoG/IoKeBLIMH HU3BEeCTHAKAMH C NPOC/OAMH TINIKHSI, H
ocobeHip C OTKOCOB YCTymnoB, CiIOXKeHHmX Meprensmu, Ha xapwe-
pe "A#ixan" MeuLiHOCTh C/led Mepreneit coctasagetr vxono 50 M.

B MepaneM COCTOAHHM Meprend NpeacTeBIsioT cobufl xpdn-
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KYI0O MOHO/MMUTHYIO NOPoAY. [IpE MHOroKpaTHe NnoBTOpSIOLIEMCSH
uponecce oTTAHBAHHS H NeCilelylOilero 3aMep3aHdsd OHH pac-
crimaloTcd Ha Menkde O6noxH, [TpH sToM CKOpoCTh pa3pyuieHHS
Mmeprenelt gieHb CHILH® BO3pACTAET OpH uX o6BoaHerRmE, B yc—
NOBHAX Kapbepa "Alxan”,rne He BeNACh OOAXKHBIM 06pa3aoMm pa-—
60TH 1D PTBOAY O0KAEBHWX ¥ TaA/AkIX BOA,CKOPOCTh pa3pyLleHHs
Meprene# u ocslilaHEd yCTYJNIOB DIeHb Beauka.B pesynbrare sroro
Yriael OTKOCOB yCTynoB 3a 3—~4 rena BhII9/a>kHBAIOTCH OT Bep—
THKANBHBIX L@ yrioB ecreCTBeHHoro orkoca (35-37°). Cneay-
eT OTMeTHTb, 4T® CTONb OHICTpDe oChmMAaHHe YCTYNOB R pa3py-
HIeHHe Mepreijelt Guino 65 HEBO3MODXKHe, eCin Osl CBoeBpeMeH—
He 6m1 scCylLiecTB/IeH ®TB®J Bed C GepM ycTyuos,

YuyureiBasgs GpicTpse pa3pyllieHHe Meprene#f B jleTHHe me—
PEH®OLI H TPYAHOCTH pa3paboTKE HX B 3TO0 Bpemd rozaa, orpa-
60TXY MeprejbHuIX YCTYNeB NpeNIOYTHTE/NbHDO BECTH C HACTYyN—
neHHeM Mopo30B, K neTrHeMy TeniioMy nepEoaAy rona Heobxo-
LOUMO NPOH3BOAHTH YKATKY NpedoXpaHHTenbHeix 6epM # oT-
CTpoflky BOOOOTBOOHLIX Ka&HABOK. BsinonHeHHe 3THX MeponpHa-—
TRl ocoGeHH® BaXKHO NpPH NOCTAHOBKE YCTYNoB B upeneibHoe
nenoXXeHHe,

J OonOMUTH3HpOBAHHLIe H NEeCYAHECTHIE Meprejs xapbepa
xuMmOepnETOoBO TpyGKH “MHp® 3RAYATENbH® NpodYHee Mepreneft
c xapkepa TpyOkKn “Afixan’, H, XpsMe Toro, CiIoM Mepreiel He
cnaraior mejbie YCTyHbl, 8 3AK/IOYEHB MeXXAY CHI0fMHE IpPOYHbIX
H3BECTHAKOB H NEeCHaHHKOB, YXa3aHHHIMH (axrTopaMi oOGBLACHA—
eTcqd HX Gonbluas YCTOAYHBOCTb B OTKOCAX, o CPABHEHHI0 C
MeprensMH xapbepa "Aiixan”,

C 1967 r. ma xapbepax "Anxan” m “Map” 3aorxoca ycry-—
08B HA Npe/ieibHOM KOHTYpPe BeAeTCAd C NOMOLIbIO OTPe3HOf Lue—
ar, [TodTE Bo BCex caydasx noaobHas 3a0TKOCKA AA&Na XoOpoluHe
pe3yabrarsi, OoHAKS HA oTHAE/NbHLIX YYACTKAX 3A0TKOCKA HpeBe—
neHa HeynadHo (Heco6monesHe peXKOMeHADBAHHLIX pPACCTOSHHMY
MeXXJy CKBa>KHHaMH OTpe3Hoff lienH, HX HAK/OHA, KO/IHYeCTBA
B3peiBaeMors BB u r.n.), nosremy ma Gepmax yCTYneB HMeEIOT
MeCT® TPelLUBHH H 3aKOojnl, HO/NYydal0T Ppa3BATHE OChHINM,

3aMerHoe BiIEAfHEe HA pa3pylueHHe 6epM YCTYNoB oKAa3bl~
Baer nepefyp CKBaXKHH, OONYGKABLUARCE npa erpaberTke Briue—
Aexkaluux ycryneB., B npaxrExe pabor xapkepa “MHp” BelHYHHA
nepebypa nocrErana 4-6 M. dTo npEBe/se X ToMy, %Te BepxHAs
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9ACTEh YCTYISB, NOCTABIGEHEX B npeneilbHoe MojloXKeHHe, okxa~
3a5ach HapylLueHH#H,

HedbepMmanuam sTkocosB m GepMm ycTynoB cuecobcrByer rax-—
2Ke NPOoH3BOAHBIIMACE CHYCK A®XKOAEeBhX H TajlulX BoAd C Bepx-~
HEX T'OPH3OHT®B Kapbepa M C yudacrtka "[ajleaHmii” HA HHXXHHe
TOPH30HTH Eaphepa “MHup” 6e3 cmemEaNbHEIX TPYOe®IPOBe10B H,
XpoMe Tere, Njexad mnaadupoBka GepMm,

TaxaMm @6pa3oM, paccmarpeBasg nedopMamHE @TEKOCOB YCTy—
OoB ¥ pacKpsiTMe TpellHH Ha GepMmax yCTynoB XapbepoB KuMGep—
nHTOBHIX TPYGok “Afxan” m “Mup” MOXKH® 3TMeTHTb Cle[YlIUHe
NPHYEHB 3TUX Aedepmanui:

l) BhlBeTPEBAHHE nopoa B ®TKOCAX, HHTEHCHBHOCThL KOTO—
poro OG)’CHOBHGH& MHOI'SXpATHO NOBTOPAIOLIXMHCSH NHEKX/1AMH 38—
MDpPAaX>XKHBAHAA — OTTAHNBAHHA,;

2) eTraMBaHHe BCKDHLITHIX MHOTr@/eTHEMep3/hX Mopod B Bec-
eHHe/leTHHYl mepHoA ro[& H NOABHXKKM OTAE/bHEIX GnoKOB B CBA-
3H C TafdHHeM JIeaSIHbIX NPOC/IoEB B TpellHHax,

Ofa yka3aaHHbIX npolecca CeBMeCrHe B/IMSIOT Ha Aedopma-—
HAX OTXOCOB yCTynoB, OnHake CieayeT OTMETHTbL, YTe OCHOBHOM
NPEYHHOK medopMANHA YCTYUDB, CADXKEHHBIX MepreisdMH HiH
CH/IbHO BELIBETDPE/IbIMHE TPeILIHHOBATHIMH H3BECTHIKAMH C NPOCH0S—
MH IVIHHEBI, fIBASE€TCS BbIBeTpUBAHHE NOPOZ B OTKDCAX,

OcHoBHoli npAIREOH HedopMamdH OTKOCOB YCTYNOB, CJIOXKEH-
HbIX Anaba3aMH, H3BECTKOBUCTHIMA NECYAHAKAMH, H3BeCTHAKAMH
6e3 npecneep IIEHLI ABNSETCA OTTAMBAHHE MHOIrO/eTHEeMEp3nsiX
nopoa H NeOBHXKKH ®TAENbHLIX 6/10KOB B CBS3H C TasdsBHeM Jjens-~
HHIX NPOCNOEB B TpeLUEHAaX,

Paxropamu, cnocobecrBypomirmMy nedopManEIM OTEOCOB yC—
TYIOB H MOABNEHHIO PACKDHITHIX TpelWHEH Ha Gepmax, ABAAIOTCH:

1) srcyrCcTBHRe 8TBOOA AOXKIOEBLIX H Ta&NHX Boa C GepMm
ycrynos;

2) manas ray6usa (Memblle riny6HHLI Ce3pHHOT'® NMpeTAHRBA—
HAS) MMM OTCYTCTBHe HA Goprax KapbepoB OTBOJHAIX HATOPHBIX
xaHaB;

3) mnmaume B3puiBanX pabor;
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4) srcyrcrBHe sddexTHBHOr® MeTroda 3A0TKOCKH yCTY~
IOoB OPH NOCTAHSBKE BX B IpelefibEoe MOlIIKEHHEe,

He mCXN10989 BO3SMOXEHOCTH AeACTBHS HEKOTOPbIX APYrEX
daxTopoB, XoTOpsie Mor'yr CnoCoGCTBOBATE pPACKPLITHIO TDELUAER,
yEa3aHHbe ClledyeT CYHATATh oCHoBHBIME, ChnemoBarenbHo, And
npenyupexKaeHHs nanbHeliiere pacupocrpaseEns AecdopMmana
yCTYyuoB, B nepByio ovepenb, HeoOXoaEMo HNpoBeCTH pabGoTe mo
eTBeAYy Bod H pa3paboTKe MeTOANKH B3pHBHKX pabor.

OrBeony OeoXOEBLIX H Tanslx Bod ¢ G6epM ycTynes B npax—
THKE ®TKPHITHIX ropHbix paGor mpanaercf Gonkiuoe 3RaveHHe,
BaxsaecTh arux paGoT Bo MEers pa3 Be3pacraer NpH BeleMEH
paboT B yCiDOBESAX MHOro/leTHEMep3/bIX TPEeIKHeBATLIX NOpPOAd.
Ecna ydecrb eule H T® @5CT®ATEILCTBO, UT® B YCIOBHAX KHM=
GepaETOBLIX TPYO®X BMEILAIOLIEMH NOPOA&MHE SBISETCH XoMI-—
7IeKC 0CAAM%HLIX I®POA, CPefH KOTOPLIX 3HAYHTEeNhHOE pacnpo~
CTpaHeHWe NOIY4YHIH Mepreid (sCobeHH® 49a BepXHEX I'opH3OH~
TaXx), CTAHeT NeHATHHIM eNnacHee HeficTBMe BoArl Ha HEX, Ha-
nEdHe ga OepMax TpeiuwH H BriGeuMA Cnocob6CTByeT CRONIEHAIO
BOOH H NMPOHHKHOBEHHIO e€e Briy6b MacCHBa, yBelHEIEBAS TAKEM
o6paaoM MOIIHOCTh AesirenbHoro cinod, HMHrescmBHoe radHHe
NpOJXKHIKSB /baa, 3ans/EROLIEers TpellrHbl MAaCCHBA NOPOL,IpE™
BOOHT K ers pcinabneHHio ¥ YaCTHYHMMY CMelueHHio GlexoB o1~
HOCHTe/IbH® [pYyr Apyra, 3amonHeHEe TPeIUEH OOXAeBod Bonoi
B OanbHefiilueM NpHBOOHT K DA3pyLIeRHI0O MACCHBA BCreacTBHe
paclINpedHs TpPeluuE AbaoM, IIpsleCCH oTTraHBaAUi—3aMep3&HAS
MHOI'SKpaTH® NOBTOPAIOTCH 38 BpeMs CTofHMS ycrynoB, MMemmeo
3TH GAKTOpHl MOCIYXH/IH NPUUAHOR NOSBACHHE H OHOCTENEeHHOIOo
packpritTEd TpellidH Ha GepMax ycTynes xapbepoB KAMGepnaEre—
BrIX TpyGox “Mup” m “Anxan’.

KpoMme noxneBuiX B Tansix BoO, NONAMAIOMIMX Henecpem~
CTBeHHo H8 6opMul H yCTYHH Xapbeper, Golblioe BANSHNE HA
pa3BHTHEe TPELUHHOBATOCTH MACCHBA, DACKPhITHE TPEILEH, BhBeT—
pEBaEM® IOpOA, 8 ClleA®BATE/NlbHO, B HA NPOYHOCTH MACCHBA IO~
poa oXa3nBaloT BoAsl Aedrenbmors cies, Ha xaprepe Tpytxx
“MEep” nexpaeBsle H Tajitie BOAL, EACHIUAIOIIEE nedTenbHELf
ciigl, EMelT CTeX K kapbepy, Tax kax oOmuit penbed MecrHecTR
AMeeT YKNeH K Kapbepy, pacnonoxesmsMy B Jjore XaGapzamma,
CBoGoaHbifi CTOK BOA OedTeNbHOr'D C/AOf K KAphepy sKXal3sBaer
He MeHee eTpEuATe/bH®e NEACTBHe, 9eM [sXKIOEBhe H Talble
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Rebl, HEN®CPELCTBeHH® Nemajapllive Ha GepMb H yCTYynHl Kapb—
epa, Qcebenro Gonbluofi NPATOK NSA3eMHLIX BOA [AefTelLHOI®
Cned x Kapbepy EMeeT MeCTO TIiyGeXold oCeHBIO C HACTYN/AeNMeM
OHNBAKX Mepo3oB, B aTH nepHoas nonsemMHble BoAs Noa Gonk—
INEM HAUOPOM BHIX®OAT NO TPelldHAM HA NOBEpPXHOCTb YCTYNeB,
Hapymas CyuwecTBYOILUEe CBS3H Mexny Snexamu, [Tpa osrram-
BAHHME MACCHBA C HACTYN/ICHMeM Temiofl morodsl B 3TOM YXKe .
ocilabneHHeM MACCHEBE MOr'YyT EMeTh MeCTo BhinasieHus Groxob,
nesiBjieHHe 3aBA&NIOB H ecChinef,

3aMerHoe BASHHe HA OE/IOCTHOCTh TPELIHHOBATOI'D MACCH-~
Ba nopoa, a CneaoBarenbHo, X HA YCTOAYHBOCTH YCTYOdoB M
6opToB XxapbepoB, MOI'yT OKa3bBATE B3phIBHsole paGoTsl npr He—
npaBHIbHOM #X BeneruH, Hccnenomanms, npoBeaoenssie BHHUMH
Ha xapbepe kEMGepnaroselt Tpy6xm “Mmup’ /2/, noxasand, %TO
AedepMupoBafne (@TEOCHTENLHOE CMellueARne GNoKOB OTENkHOC—
refl) MaccuBa MHorojletHeMep3ibiX DOPoA N0 BAUSHAEM BIPLIB-
Heix paGopr mabmionaerca Ha paccroasHE 35-40 M or Mecra B3phi-
Ba,

B ycnosusx MHersineTHeMep3iblx mopoa, Kersa Gmexu or-—
AenbAoCTeR CHafHp Mexkny cobe#t nbaeM, MMeIOT MeCT® CMe—
wmends GonbluEX Maccupes, OnacHsCTh o6pa3poBAHHA TAXUX CMe-
e Be3pacraer npn B3pmBaHuy BB B cxBaxkunaax c Gonbilin:
nepebypeM, xorna 6Gepma amxkenexaiuers ycryna umeer HeGonb
wyo wapary (Mmenee 50 M), dtH obpywieHEs Tem Gonee Bp3~
MOXHH B YCIOBRSX Kapbepos EKuMGepindaroBux TpySox “Aixan” =
“Mup”, MQCCHBHI BMeEIUAIOUIYX NMOPOA XOTOPHIX HMEIOT ropa3eH—
TanbHylo BAA OGNH3KYI0 KX IrOpH3cHTANbLHSH#, nmagawllyio B BhripabGo-—
TaHH®e NPOCTPAHCTBY, CI®HACTOCTh., [IpH Be/ieHHM B3IpHIBHHIX pa—
6eT Ha BLuUIeNeXKAILHX YCTYNax Heiab3d nenyckarb nepebypa B3phl:
BaeMux CkBaxkmr Genee, sem Ha 0,5 M npE meoxone K npeneib—
HOMY KOHTYpPY kapbepa Ha 25-30 M,

Ocobenne HeOenycTiHM nepe6Gyp CKXBAXKEH IPH B3pHBAX IO
380TKOCKe YCTYN®SB NpPH NOCTAHOBKEe HX B NpeaellbHOe NO/NOXKeHHe,

Ypespamaiino BaxkHpe 3HaYcHHe NPABHIbLHOE BeneHme Gypo-—
B3pHRBHLIX pabor npAofperaer ODpE NOCTAHOBKE YCTYIOB B npe-—
nencAoe nwi1oXKerEe., B aroM cnydae mMeer 6Gonbiioe 3HAMEHAHE
NpaBEALE® BLIOpARHOE DACCTOSIHHE MEXOY CKBAXKHNAMM, MeXOy
pAnamMH, pacusioxeHEe 3apA/1eB B CEKBAXHKHAX, CTyNeHH 3aMer~
TeHHd, NOPANOK B3DPHIBAHHA PAODB CKBAKKE,
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3HaveHne nprYaR nedepmanud ® daxrspes, cmocobCTBYIO -
LLEX HX pa3BHTHIO, Ne3Bo/IfeT NPHHAMATHL Meob6XoOHMMBIe H CBO~
eBpeMeHHble Mepul AN HedOep>KaHEs B YCTORYHBOM COCTOSHEH
6opTeB H yCTYN®B KaphbepoB, CIIOXKEHHLIX MHOTIO/IeTHEMep3/hiMY
HOPOOAMH,

§3. BnuaauEe 6ypo-B3pHBHEHNX patbor
Ha ycrpo##tTEBOCTHBL OPKOCOB B
YycCaeBsrRdX MHOrofneraefi MmepanagorTh

Obecneuenne yCTOAYHBOCTH GOpPTDB H OTXOCOB YCTYHOB,I6C—
TAB/IeHHEIX B npelenbHOe NOJI0XKEeHHe, B CBE3E C yBe/IHIMBaolUed—
c2 raybmEofi xapbepcB H GOABLIUIEM CpokoM HX paborsi, gBingercsd
OOHMM H3 OCHOBHLHIX YC/A®BHE ycmemHsfi SXCH/IyaTanHH MeCT®pPOXK—
OeHAf DYXpeITEIM cuxocoboM, [IpE sroM Gonbiioe 3HaYeHHE OPH~
ofperaer upaBENbHee BeaeHre Gype—B3pniBHLIX paGoT npe mea~
XpAe yCTynoB K NpeneahHeMY NOJIDIKEHKIO H 3A0TKNCKe HX Ha
npenenbEeM KOHTYpe,

ITo pabmonessasM BHWMH /2/ cnnomisoCTb Bepxrerse

L1081 TOPHLIX HMOPOZ Ha T'OPH3OHTANLHLIX MAOLIAOKAX HApYyLUAeT—
Ccd non meHCTBAEM MACCOBALHIX B3pPLIBOB B BepPTHKA/ILHAEIX CKBaXKH~
Rex Ha paccrosEME 1o 50-70 M (npE Bece paHMoBpeMEeHHP B3pel—
Baemoro BB pasnom 80+-65 xr ma 1 nmor.M, ycryma), MowHOCTH
HapylweHHo# 30HH H HPHMEpRHA XapaKrTep ee pacnpocrpaHeRAd
npuBenenn Ha puc,3. Kax Benms u3 pmcysxa, BepxHu} Cllof mo—

2 0w am pon, CAATAKLIEX OTEK®—
cel, 6yner HapyuieH B3pbIB—
BEsiIMH pa6Goramu, T1pE sroMm
MOLIHROCTE Clod Konebner—
¢ or 34 M B HEXHel
gacTE ycryna oo 10 M B
BepxReff 9acTr ycryna,
IlHpARa 30HEI IO IOBEpPX-
HOCTH I'OPH30HTA/IbRLIX
o/ouI&a 0K OOCTEraer
HECKO/BEKEX [HeCATEOB MeT-
poB,
£ 00 opmuemman sscutoms oo [MpoBenenEHle RRCTH™

Parc.3. ryrom Hprmpeamer /3/

Ha xapbepe "A#xan"( »




N3BecTHUKAx) onpesenesss nedopmand# B raybmde MacCEBa
no BMECTHMOCTH H CKOPOCTH OypeHH® CKBAXHH CTeHKAMH Ka—
HaTHe—ynapHors GypenMs naloT 3HaYeHHS HapylieHAO# 30HbHI,
6NH3KAe K yKa3aHHLIM BHILIE,

TaxuMm o6Gpaaem, NIpH IpoBeeHAH B3PLIBOB B BepTHEA/b—
HHIX CKBa>XHHAX HA& Ipene/bHOM KoHType, yCTynm GoproB Gy-
OYT CNoJKeHnl HADYLUCHABIME B3DHIBAMH NOPOOAMH, B pe3yilb—
rare 4ers ycrofiamBoCTL EX 3EAYHTE/LHe® CHEXAeTCH,

Ons enpeneneHRd Ci2MeHE H XapakTepa nedopmanmui
MaCcCHABA TpPeIURHOBATHX TI'OPHHX nopoa or B3peiBoB BHMMH
BpeBOLIR/INCH COENHA/NbHHE HHCTPYMeHranbHhle HabmoneHHs HA
paOoe oTeYeCTBEHHLIX KapbepoB (B TOM HHC/le H Ha xapbepe
rpy6xm “Mup” ).

IpeBenennnle HaGMOOEHES NO3BONHNE IOMYYETh 3aBHCH™
MOCTb MEXUY BeNHYAHAMM I'OPH3oHTANbHHIX Oedopmanuit mac-—
CHBA H paccresiHMeM 10 B3phiBaeMeod CKBaXKHHb, DTa 3aBHCH™
MeCTh Bhipa)kaercf runepbonEiecksit XpABsi, onpenendolueics
dopmMmynoit

y Y £ it
0,4%

Ha rpadrxe, npeacrasneusom Ha pHC,4, ara 3aBHCHMOCTb
BslpaXkaercd KpHEBOR B CHCTeMe NPAMOYrONbHLIX KOODAHHAT,rOe
ne® OCH abCOHCC OTN®XKeHbl PACCTOSHHS ©T B3pHIBAEMOR CKBa>KH-
Hpl, & 00 OCH OPAMHAT — BeNHIHHBI I'OPA3eHTA/NBHBEIX OedopMma=
xai MaccHpa,

Tax xax nedepMEpoBaHHe MACCHBA TPELIMHOBATHIX TIOPHAIX
gopod compoBoikaaercd ocnabledadeM ero IXpPoYHOCTH, 4 Xapax-—
Tep M3MeHeHHH NPORHOCTE MACCHBA H oCTATOMEbIX aedopMmanuit
ers oo BCell BepodTHOCTHE OAHRHAKOB, ft8CTPOeHA LIKajA (mpsMmas

Ny ). erpaxalomas xapaxrep E3MEeHeEHS NpPOUYHOCTH MACCHBA
B 3aBHCHMOCTH OT PDACCTOSHES 0 B3PHIBAEMOI'0 pA[a CKBAJKHE,
3ra 3aBECAMOCTb HOllyYeHA B pe3ynbTaTe QHANA3A HATYPHLIX
HCIbITAHAR NMPOYHOCTH TPEIIHHOBATLIX I'OPHLIX NOPOA, NoaBep—
JKEHHHIX BIKAHHIO B3PHBHLIX pa6GoT, E nabGopaTopHLIX HCHLITAHEHR
OPOYHOGCTE TPELIHEOBATOID MACCHBA,

Ha puc,4a npencrasneH rpadEx 3aBECEMoCTH nedopManmit
MACCHB& CKANLHBIX TPEUIHH®BATLIX LOPOA OT PACCTOSHES A0
B3PMBAEMODE CKBa>KHHBHI ,
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1 = nedopmansEs CRE3IAOI0 TPOLIHHOBA™
TOr'0 MacCEsa nopoAa;2 — OedopMaRNE
MAaCCHBA MEepIINX nopoa TPyObxm “Mup”

Kaxk BrROHe® H3 pHC.4,a, NpOYHSCTL MACCHBA HA pac-
crodBREE 16 M T CkBaXkMHH cocramiafer aEwb 20% eT mep-—
PeBauankAsht npovHoCTH, Ha paccrosuux 38 M eT CKB&>XEHLI
NPOYHOCTL Maccupa cocrapiafger 80%.

Taxum ob6paseMm, MrEsBeHHOe BIpLIBAHMEe GebILUNX 3apsi—
noos BB BuiapiBaer cuilbHse ocnabnesEe IPOMHOCTH MACCHBA
TPeLIHH®BATHIX KPENXHX HeMep3nbix mopod B paamyce ao 40M.
#T MecCTa B3psiBa, a nedopmagEE MaccxBa ¢ HeGoabiuMMm
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yMeHBLIGHHeM NpoiHeCTH mAafmona]Tcs HA PACCTOSHHEH N0
75 M or Mecra B3phiBa,

CnenoBarennbHo, PhLiXjieHHE TOPHLIX HBPOL BI3PHIBAMNE BhI—
apniBaeT ocnabneHMe NMPOYEOCTE MACCHBa B paamyce ao 55-70M
®T MeCTa B3phIBa,

Xapaxrep nedopmeEpesanns (ocrabneRHEs) MACCHBA MHOIO—
neTHeMep3/IblX HOPoA B 3ABACHMOCTH OT PACCTOSHHY OO0 MeCTAa
B3pLIBA OpeacTaB/ieH B BEZe rpadHxa, E30GpaKeHHOro Ha pHC,
4.6, 3ror rpadEK NoOTPOeH aBajerudne rpaduxy 4,a ¢ roit
NEIIEL pa3rEnefl, uro wabGmoneHms npesoaANIECh 3a anedopma—
uEed mepoa, XApAXTEpE3YIOLUHXCH HANHIAOM IHAHHTE/bLHOI'S
cuen/ieHHss HA XOoHTaxTax TpelmiEH, Cloza OTHOCHTCH TAKXKE IXo—
NYCKANBHHE TpeluHHOBATHE NOPOAN CpelnHef NpeYROCTH,TPeLiH—
Hpl XOTOPHIX 3Aue/HeHH I'EICOM, K&NBOHTOM M OPYrHEM DeMeH-
THPYIOIUEM MAaTEPHAJIOM,

Benrarna necdepmanmft ¥ xapaxrep HX PA3IBHETHS AN 8THX
rpynu nopoa, O® HALIAM HaGnioaeRdsaM, SBNSeTCH OAMHAKOBLIM,
a cneaeBaTe/IbHO, H H3MeHEHHe NPOYHEPCTH raxyke Gymer pam—
HaxessiM, M3 prc.4,6 BEOHO, ATO Ha paccrosmEE 15-168 M or
CEKBa>XHHLI NPOYHOCTh Maccusa cocrasinger 0,6-0,65 or nmepmo-
BawanbHOff, a o6umiee eciabneHre mpowRecTH ERAGmOOaercds Ha
paccrosHEr Oe 40-45 M,

ITenb3yack CeCTABIEHHLIMA rpadIXaME, MOJXKH® Dupeze—
nMHTh HpD‘EDCl‘b MACCHB& HA pPA3HYHAOM DPACCTOAHAHR OT MecCTa
B3pLIBA, HM@S OPH STOM CBEZEHHS O HPOTHMOCTHE MACCHBA B
ofHa KeRNH yCTyma, Qﬁpaaounaam B3pHIBAM pSAA CKBAXKEH,

TlonyseRHyl0 3&BHCEMOCTH oCNnaGjleRAS MACCHB& B3pLBA—
MHE MOX@H® OTHOCHTH /IHIIbL X YCTYNAM H CH/IOLUHBIM OTKOCAM,
3a0TKOCKA KOTOPHIX NpPOE3BoAHIACH B3psiBeM BB » cxmakm-
#ax, npebGypeHnsnXx HA BCIO BHICOTY ycryna. [1prm 3aeTKoCKe
GopTeB PTAENLMEIMH YCTYNAMHE B3pLIBH, BeAYLUHeCH Ba HEX™
HEX YCTyIax, He BLI3HBAIOT 3aMeTHHIX Oedspmanuit Ha Buiure-
NeXKaIunx, '

CorilaCHe HCClIenOBAREAM MECTETYTa HMprapenmer /3/,
npoBeleBEHHIM HA KAphepax KEMOepnETOBLIX TPpyGox “Mmp” H
fAfixan”, BeiMwEHell 3eHH ®CTATOYEHX AedopManuft npm
B3PHBAHUE CKBAXKHH Iepe/ NpeioXPAHHTENbHLIM KE/IHKOM MOX™
H» BAPRAPS®BATHL B LUHPOKEX Hpele/lax, N3MeHIS OMaMeTrp



CKBAXHH, yrojl HAK/IeHA CKBAa)KHH, CX&MY BIpHIBAHES H KOH-—
CTpYKIMIO 3apsna,

Benmuuna 3sHsl pacnpocTrpaHeBRRS nedopManmEit B MaccE—
Be nopoad eoT BO3[AeHCTBHS MACCOBHIX B3pPHIBOB, NPOBOOBMEIX
C mapaMeTpaMH, NpEMeHIeMuIMH HAa Xapbepe "Aixan”,me nas-
HeiM HprepenMera cocrabnser:

and guas3abes npE nmaMerpe CKBaxXHH 200 MMm. . . 20M

Aand #3BeCTHAKOB = - 200 MM, . . 30M
ang Mepreneg -F- 200 MM, . . 33,BM
ansa Mepreneft =r=- 150MM. . . 24,0M

dTE BenAYEHH NPHHAMAIOTCS KAK IUEDHHA NpeaoXPaHETE/Nb
HHIX NEe/EKOB HNPH NoAXOAe K HpeenbHOMY KOHTYPY Kapbepa,

[MprBeneHHHe Belille BeNRYMHLI ASUYCTEMHBX 30H nedop-
Mmanm MaccuBa (IpenoXpAHRATe/kHLIE NeAHKH) NONYY€HH HHCTH"
TyToM HprapeaMer Ha OCHOBAHHH NPe/IOKEHHDI'O COTPYyAHH—
KaMH 3Toro HHCTETyTa /3/ Merona COBMEIUGHHHIX rpa’hHIeCKEX
3aBECEMeCTER! nedopMandfi, aaAMepeHHBIX HA NOBEPXHOCTHE H IO
rnybusne ycryma; HpE 3TOM [AONYCTHMAIMH CYHTAKOYCH OCTarod—
Hele nedopManEH, PACOPOCTPAHALIHECS B MACCHBe HA I'NiybOH-—
Hy B npenenax 2-X MeTpOB,

Orpasudedre 308 nedopmannt (HpesoXpaHATENLHLIE ReNH
KH) yKa3aHHEIMA Bplue pa3MepaM# ClefiyeT CYATATH NIpABHIL—
HbIM, TAK XaK NpH HaOmoOOeRHSX, IPOBOLHMSLIX B JleTHee speMs
OTTAHBAET NOBEepPXHOCTERHA Ciofk MomHocreio ao 1,5-2,0 M,npoy
HOCTh KOTOpPOI'O 3HaA¥HTENbHO yMeRbwiaercd, Kpome roro, mo—
poABl 3TOrO Cnof HapyLIeHbl NPE orpabGoTkKe Bpillenekamero
ropa3oHra, BCleacTBHe B3puiBanud BB B cxBa>kmugx c nepe6by-
poM oxone 2 M,

.M EHEManbKEle pa3pylleHRs MACCHBA NOpPOJ NPOHCXOOHAT
OpH NOoCTaHOBKe YCTYNOB B npeaenbHOe NOMOMEHHEe C IIOMOILbIC
oTpeansix (sKpaHEpyoluAXx) wieneft, ¥To ocobeHHO BAXKH® AN
OTKPBITHIX BLHIPAGOTOK MNHTENBHOT'O CPoXa Cay>KGhl.

BenmurHa 3apsina B CKBAXKHHAX OTPe3HOR ILNe€NH 3aBHCHT
OT AHaMeTpa CKBayKHHb M KDPenocTH noponasl, Paccrosume
Me)x[y CKBa>HHAMHE 3aoTKAallEBawluero (sxpasmpywoiuero) pa-
[la 3aBHCHT, B OCHOBHOM, OT AHAMEeTpA CKBAXKHH, [AHAMETpPA
3apsinoB, BenMUHHH NpHBeAEHHOr's 3apfaa Ha 1 mor,M, CKBa-
JKHHBI, OT ODHEHTHDPOBKH TPEILHH®BATOCTHE N® OTHOLUEHHIO K
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NPOCTHPARNIO 3A0TKALINBAEMOr0 ytacrxa 6Gopra.

Tax, ona nepon xapsepa ‘Afixan”, npr HangxEr B Gop—

TY XOCOCEKyIUEKX I® OTHOLIeNNIO K ero NPSCTHPAHHIO TPeILHH,
BHCTETYTOM Hprmpenmer /3/ pexsMeRAOBAEH CleAYyoOILHE
Be/INYENE DACCTOSHHR MEXXAy CEKBAXNNAME SXpaHRpYOLIErC
pana:

ANg E3BECTHAKOB IPE HEaMeTrpe CKBakER 106mMMm ~ 1,40 m

ans - - 200mMm = 2,0 M

Ang Mepreneft -= 180mMM ~ 1,7 M

Hacyaryrom BHHMMH Ba ocEReBaMAN npoBedeHHAX HC—
creaeBaNHfl /4/ pexsMeRA®BAHL ClleAYIOLUEe BeIHYHHL 3apfa-
ADB H PACCTOSHES MeX/Ay CKBa)XAHAMH OTPe3HLIX Ienef
/ o p = 807105 M/ (ra6m3):

cK
Tabnaaa 3
Kpenscrh Paccrosiige MexXAy CKBAXKHAME, M
HOPOABl N
uxaje mped, | 0,8 1,00 1,2- 1,5- 1,75- 2,0~
M.M.Jlpo- | ~1,0 ~1,2 -1,6 -1,76 ~2,0 -2,25
TeAkIKSHOBA
Bec sapana Ha 1 mer,M, CKBaKHMabi, KI
12 = 16 0,70 0.8¢ 0.8~ 1,0- 1,2- 1.4-
-1,0 -12 -14 -1,6
8 r12 os50 0,60 0,6~ 08~ 1,1 1.2
-0.8 -1,0

Hab6;noneunamu ycranosneHe /3/, ure npE npeaBapMTeilb—
HeM oCpa3esBAHNN 3IKpPAREpy®Bileffi Llejr, CO3HANHOA B3pLIBOM
PACCPeODOTOYEHHKX 3apsiAoB B CxBakmaax nmaMerpom 105 MM
¢ pacecrodHEEeM MexAy HEME oT 1,4 oo 2,6 M Ea Meprensx
r 1,8 M Ba oxabaaax, ® amamerpom 200 MM H pacCRoIMEEeM
Mexnay cxBakmmamu 2,0 M HA H3BEOTHAX&X, COBHIXKEMHEE IO~
pon 3a efpa3gcmamaoff GpoBEksf MMelT He3HAYHTEILHYK BejH-
yury (® npenenax 5 Mm) mo cpaBHesmid ¢ nedopMANRIME
f6ea szpammpyloulef LIeNH.
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3aMepnl EHTEHCHBHOCTH
xoneGannsg MaCCRBA 0670~
METOB, RpoBenesRsie BHHUMH
na CaTkHHCKHX MATHE3HTOBBIX
Kapbepax, T pacCTodSHHA
Ao mocieaHero psna B3paBae—
MbIX CKBaXKME (OpE OAXHAKO—
.BOM xonEYectBe BB,paopsan-
60 M Hore B oAADf CTymeHE 3aMen-—
NeHHA) NOKA3ANE, 4UTO HA pac—
croaarE 3040 M oT B3puma
OPOHACXOAHT CYlIeCTBeHHOe CHH-

0 20 40

1-s3puiBN C DTpeamoll mennm;
2-BapHBH 6e3 orpeanoll mwenn

: . XeHHe Be/NHYHHLl KoleCAHHA
60 . MaccuBa (» 2-2,5 pasa) npx
§ o SKpAHNPOBAHEE OTPE3HOR LIENbK
= .
§w . (xprpas 1, prc.5) mo cpamme—
§217 : HHIO CO B3pHIBOM TAKOTD Xe
3 - maciurata 6e3 orpe3noff uienm
& AT’ 10 (xpusas 2)‘6 p
a puc.6 m3ob6paxxem rpa-
0 90 60 90 120 150 180 210 Ha p H300pax pa
Paccrmosnus mexdy cxdaacunamu, cu (hHK 3aBECHMOCTH Be/HYHHLI
o], =2 HepoBHOCTef#f orxoca OT pac—
Prc.8 CTOSIHESl MeXAYy CKBa>XHHAMH

[=menxomneTyaTHE OOIOMHEHTM; OoTpe3Hoh mend /4/. Kax sao-
2-xpynuoGiounse ONIOMATH = HO H3 DHCYHKA, yMeHbLias pac—

MAr'Ee3ETH CTOSIHEEe MeXXNy CKBa>KHERAMH,
MOX>KH® OOCTHYbL Z6CTATOYHD POBROA HMOBEpPXHOCTH OTKOCaA, 4TO
npE HeoO6XxoOHEMOCTHE NpoBedeHHS YKpPEmATeNbHHX MeponpHITrEH
yupemiaer AX HPOH3BOACTBO (HanpaMep, yKnanky HA HoBepx-—
HOCTh OTEOCA MEeTA/INHIeCKofi CeTKH),

rf1ABA 1

DPUSUKO-MEXAHHYECKHE CBOMCTBA
MHOTINOJIETHEMEPS3/ILIX 'OPHLIX IToPoO4

dus3uKe-MexaHHEYeCKHe CBeACTBA I'OPHLIX INOPOA SBAAIOTCH
LOHHEM H3 @CHSBHHX (aAKTOpPeB, oHpe/e/fIOlIEX YCToAYEBOCTEH
OTKOCOB H GOpPTOB Kaphepos,

PHU3HEBs~MEeXaHHYeCKHMHE XapaxTepHECTHEAMH, BXOASLIEME
B PopMynsl paciera yCTORYABOCTH STKOCOB, AB/IAIOTCH:
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l) NOKASATE/IH CONPOTABM/ISeMOCTHE nopoa CHOABRHEIY:

a) cmennemme - K, r/M2.-

6) yren (xosdhdrumrenr) BHYTrpeREero rpeEES - Po
2) ebremmuf Bec mopon = Y /M,

KpeMe 3THX SCHeBHHX XAPAKTEpHCTHK, HensCpeaCTBEeHHO
BX®OAINHAX B pacieTHoie hopMyns, HeoGXOOHEMD YYHTHIBATL ApPY-—
rae ¢pHEAIAIECKHEO XAPAKTEpPHCTHKE, OKA3HBAKIIHe BIHIHHe HA
Be/IHAAHE NepPBHIX,

K HEM oTHOCATCSH:
1) enaxxmocTh nopoa = W , % ;

2) haerHeCTh HX - D, v H

3) remmeparypa - 1’ C.

HmMmeerca enle psag OpYyrHX BTeODPeCTeneHHLIX (GH3HKO-Me-
XaHH9eCKHX nokxa3aTrenefi, B Tofk AAM HHOR Mepe OKA&3LIBAIOLLHX
B/IHAHHE HA BeJIHYHHBEI paCYeTHHIX XapaKTepHCTHK, KOTOphie MbI
gpoBeARTE He OGyneMm,

TaxEM e6pasem, O+ pacyera yCTORMEBHX OTKocOB (6op-
TOE KapbepeB) Heo6XoAHM® ompedenuTh MO8 XKAXO®# I'e6fiork -
Yeckeff pa3HSCTH NMOpPOA, hp.JHEMawule## ysacTHe B (QpopMEpoBa-—
HKH MECTOPOXKAeHLs, onpene/leHHble PUSHKO~MEXAHWIECKHe M0~
€ :3]QTeIH H HX B3aAM®34BHCEMMACTD,

3aBHCHMOCTbL ConpoTEBIeHHs nopoa caoBary (¥, KI‘/CM2)
or HopmaneHore nabneEEs ( O , xr/cmM<) Buipaxkaercs GyHK-
maef v = § ( O ), Ha rpadmxe nmpaMoyronkHsIX KoOpIE~
HAT, eCnH no oCH abcumcc B MacuiraGe orknansiBarth
a no ocd opamrar U , sTa 3ABECEMOCTH BHIPA3HTCH KpHBOf,
ypaBHeHHe KacarenbHell X /moGoR Touxe, KoTopoft Bulparkaercs
dopMmynot Kynona:

'G=6bgp+K

Yren maxiosa saroff npgEMol X I'OPH30HTY Ompenenfer yron
muyrpeHHers TpeuEs ( ), a orpe3sokx, sTCexaeMhul el Ha
oCH epnHEAT, XapaxTepE3yet cmemnenme (K) mcmmrmimaemoft
ropaeft nopoanl,
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Hax6onsluee BnEAHAe Ha OUen/ieHEe H Yroll BHYTpDeHHEI'®
TPeHHS NOPOA 8Ka3LIBAET HX BIAXKHOCThb, [TeereMy OpE omnpe-
DeileHHd 3THX XADAKTEpPHCTHK, Be/IHIBHY nocllenmefi oMeHb B&X—
He 3HaTh, |IpH 3TeM BaKE® COXpPAHHTH A oNpenEeMMTh ecrecr—
BeHHYI0 BJIa)XHOCTh HOpPOO, A/ %ero upm orGope o6pa3uos Onf
BECNBITAHER MX CillenyeT DAapadMARpPOBATH HenOCPenCTBORHO B
Mmecre o160opa (B 3ab6oe RMM Cpa3y Xeé MoClle BHEeMKH KepHOSB
E3 CKBa><kuH), [Ip K3MeHeHHH ©CTeCTBEHHOf BIAXKHOCTH O™
poa, uecnexHAe 6ynyT XapaxTepH30BATHCH MEX&HHNECKHEME
XapaxKTepaCTHKaAMHE K H P y OTIHYHLIME OT MX IepBsHAYAND™
HOr's 3HadeHHd, B aToM cnydae Bo3nExaer HEOOGXOOLEMOCThL B
L OUONHETEJIBAEIX HCCeOBAHHAX, oHpeAec/IfDIUAX XAapaAKTep a—=
BACHMOCTH IIPOYHOCTH NOpPocAa OT BJAAXNHOCTH,

oBops ®» BAHSAHEHE TeMIeparypsl Ma OCHPBHHE MEXAHA~
qeckue nexasaren® K ¥ (> DOpAMEHHTeNLH® X YCIIOBHSAM 3ane~
raHES rOpPHHIX mOopoAd KEMOepnEToBux TpyGox fAXyTHE, HYKEO
¥MeTh B BAAY Te 3HAYHTe/IbHLe H3MeHeENd B BenEYHHAX cHenm—
7IeHHs, KOTOphle NOCNeAHEe NpeTepneBAT NPH Nepexede Hopon
E3 Tajnore B Mepanoe COCTosKHe, MHOroneTHIS Mep3nsra rop-
HuX nopon xaMGepnEreBux rpybox fkyrEE ounpenender cuenH-
thrgeckEe 0COGERHOCTR YC/IsBER yCTOSYRBOCTE GOpToB Kapne-—
poOB, xapakTepHsie TonbEe /s pafioRos Kpastners Cesepa ¥ or—
JEYHEle ©T APYrEx ob6nacrett CCCP,

3TH criemEdUMECKEEe YCNOBHS BHIHBAIT HeOOXOAHMOCTh
OnpenenerEd OCH®BHHIX MEX4HNYISCKHX XAPAKTEPHCTHK IOpPHHIX
A0pOL, RAXDAALIAXCS B Mep3/ioM COCTOANNN

§llMeTonrxa eT6opa E neaoOreTosBEaAa
o6pasanoB MEOroIetTHEeMEDP3N B X
neppn nng naGeparToph N X
HCH B T@ 4 4 &

OTrT6op o6paasmno B 1N nonydeHREs Hanex-
HHIX CBeZeHRid ® (PH3HXKD—MEXAHHYeCXHX CBOACTBAX rOpHMLIX OO~
poa, caarapomex Gopra xapkepa, Heo6xoOoXMe NpABRABRC ApPO~
B3peCcThH oT6op obOpaamos ans naGepaTopEWX HCHLITAREA,

B cranmrm pa3BeOXE MeCTOPOXICHRES orScpa o6paamos
NpOB3BOAHTCH H3 XKepHOM CEBAXKHH pa3BenvuHoro Syperuda.llpn
aTOM ©oTOEpalorcs o6pas3nbl Xa>kA0rs /JIHTCIOTEYECKOro EaEMe—=
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EOBARHS, & A/ eAHSMMEHHHX moposi o6pa3msl oTGHpalTCA C
pas3nux ray6mna (depe3a 50-60 M uo rayGmae),

B cnywae sxcnmiryaramm MeCTOPOXKJEHHES STKPLITHIM CHO~
cofoM = manwums obmraxcemnft, or6op oGpa3mos nNpoE3BOAHTCH
HEnoCpeaCTBeHHo B CBexux 3abedax Buipaborex, IIpm sroM or-
6rpanTcs o6pa3nsl BCeX AMTONOrEIECKHX pasHocrefi, a oamo-—
ponBsie mopoas — 9epe3 50—60 M ue raybGunme,

Jna nonyckanbRHX nmopoa AiXEA oroSpaHHero C oaRof
rny6umsr xepra (EnE pasamep mwtyba) OOAKEH GHTHL TAKEMH,
%roCu MOXB® 6blo HeAYyTETHL 6-8 06pa3neB—HEIMEAPOB nEa—
MerpoM 46 MM K BucoTeft 70-80 MM,

Ona ycnosrf xEMGepnrToBuX TPY6oK HAXyTHH, BMeuwlaloLUHe
uOpPOALl KOTOPHX HAXOARTCHS B COCTOSHER MHOro/leTHef Mep3orTh
%HCne ofpasmos ana naGopaTopHELEIX ECOLITAHNNR BO3pacTaer B
3~ pa3 B cRA3H C HeoOGXOLEMOCTLIO NDAYUEHAA MAKHAIX 0 CBOf~
CTBAX nmopos KAk B Mep3/ioM, TAK H B TA/JOM COCTOSHHAX, Aa
TAKIK® NOCHe PA3NEYHOro YHCIA HDHEK/AOB NepHEOMMYIECKH oBTOpS—
IOL(EerocH 3aMOpaXKFBaHEY H NOCAedyKOLUers oTTaEBaBAd,

L na coxpaEerHs eCTeCTBeHHDE BNa)KROCTE o€pasunoB mo-—
poa, necnennre npu orbope monmxEul Guith 3anapadBREEpOBaHEL,

floanrororxa o6paanos X BECHO K —
TaHHESM OrobpanEnle & MeCTopoxKJeHHEE ofpasunl B na-
GePATOPHEIX YCNOBHSX NOArCTABAMBAITCH X HCHLITARESM, Jns
orore R3 proCpAHHHX XepHOB E LITY(heB BHOYPEBAKYTCH UHIHN-
npe anamerpem 40-45 MM @ Bucoroft T0-80 MM, Topnu xepma
ONENRBAETCH anMa3HeR nENok BH mnEdyorcd EA JuAxmnafite.
Ofpa3en CYUTAETCA HOArOTOBNCHEHM K HCOLITANNSM 3 TCM
cnyuae, eCnH TOPRH ers STMINE(GOBARH CTPOre mapan/lenbHO
OpYT Opyry ¥ NepueRANKyAdpH® K oCH NANHEAPA,

§2,Ma6eparTropiEune pupeneneHsnns
PE3EX0O-MEXAaHHEIESCKHX
XApaxKxTepECTHX NOpORA

l.Meronsu NnabsparopHLEX XCH b~
T aHnu @, JlaGoparspELIME HCHLTAHESME 06pasnom ropHeIX
Oopop, npeciendyercs Ne;lb NOAYINTh MX GH3HTIECKHe H Mexa~
ERYeCXHe XAPAKTEpACTHEKH, [loCTesBepNeCTEH.BeNNIR.’ Tex HNK
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MHLIX IeKa3aresief (HIEKO—MeXxAREYeCKHX CBeficT® mopoo Oy—
OeT 3aBACeTh INABHHM o0pa3oM ST NPABNJILHOCTH NPHEAGToff
METOLNHKE onpeleneHEsS STHX noxaaareneid, [ingd oupenenenms
YCTOAYHEBOCTE ®TKOCOB ¥ GopToB XapbepoB HeolGXOoOHMS 3IHATH
cneaywlKe PHE3AIECKRKe X MeXAHEYECKHE® XADAKTEDHCTHKE Iop—
HHIX Nopond, CHAramouiEX 6Gopra xccrnenyeMbix xapbhepon: sbGbeM-
Hpl Bec T : BaaxaocTs W ; cuemnemme K; yroa mEyr-
penHero TpeHrs [

Onpenenense BAAXHOCTH H 96neMHEOrc Beca HOpoa Ipo—
BoARTCH ®OIIGUPHHATHIME MeTodaMH. OnpeneneHEe e Mexa-
HEYECKHX XapAKTepPHCTHK — CHem/IeHHE H yr7yia BHYTDeHHerse
TPpeRHS B HACTDflee BpeMs IPOH3BOAHTCA PASNMEYHLIME MeTo—
nams,

Meroa mcnurasuft BuiGEpaercd C TAKEM pacieToM, MTo—
6bl I® BOSMOXKHOCTH DpEGNR3HTH XapaKTep HATDY)XeHHS K
necdepMEpeBaHie NMOPOALI X PEA&NLHHM IDPEPOAHLIM YC/IOBHSM
/8/,

Jlns pacieroB ycTofiREBOCTE 60pTOB H YCTYIOB EApbepoB
CNO>XEeHHLIX MHOr'ONIeTHEMep3NnsIME NOPOAAMH, YEAQ3aHELIe xa—
paKTepUCTHKH HeoOXOOEM® HO/AYIHThL KaK A/ TANbiX, TAK H
a9 Mep3isX Nopod, Taxee pa3acneHue HeobXOOHMD, €ChE
y4eCThb, 4YTv B /IeTRH# NepHod nopoAn Ha rayoEHy o 3,6 M
orrarBaloT CnenoBaTenbHe, YCToAHMHBOCTL eTIie 1bHEX y49aCT—
XOB yCTYnoB B jeTHHe nepsaens Gyner onpeendThCS npod—
HOCThIV TOTIBIX EOpod, YCTOAYHBOCTb ke SopToB Xaphbepos B
neneM 6yner enpenendarbCd HPOMBOCTHIO MEP3ILIX NOPOL, TAK
xax HamGo/iee cnaGaf NOBePXHSCTh PACHSIOXEHA HA DPACCTof~
HUHE HeCKONbLKEX MerppB (HNH AeCATEOB MeTpoB) OF moBepx-—
HOCTH OTKOCA,

2.Peaynbrarse nabepartTopBHX

HCOn e TaHHAHK DB palloHax pacnonoxeHEs KEMGepimro-
Brix TPyOox SIKyTHX BMelUAOLIBEMH NOopoAaME ABASeTcd KoM-—
H/eKC 9CANDYHLIX NOPOi, OIpeCTaB/IeHHLX Aa/IeBPOJIATAME,A3~
BeCTHSIKAME, [®lPMATAMH, MepreiiMmE, Kpeme rtoro, B Gop-
Tax xaprepa "Afixan”, HanpEMep, BCTPEHAlOTCH Kpenk#e HH~
Tpy3uBHple nopoas = nmatasasl, KpenxxMH pasHoCTSMHE unpeng-—
CTaB/leibl BMelllapoiuHe nmopoakl Y A0KaHCKOr'oc MeHnHOI's Mec—
TOPOXKAEHHS,
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BepxiEe TopM3OHTA BMEMIANINEX MOPOA HPAKTATECKR
HA BCeX MeCTPPOXKICNHIX NpelCTAaB/IeNn YeTRePTHYHHMHE oT—
MIOMEeHRIMA — IINEH, CYI'/IRHKH, CYHECH,

TaxaMm o6pasasM, XOMO/NEXC DA3HSBHAHOCTEA BMELUANOLIRX
Dopoa MeCTOpPeXOeHNA, PACHONOKEHRHX B 3o0He pacnpecrpase—
HES MHOro/llerHell Mep3iners, IpeACTABIeN IeenoOrHIeCKEMH pas—
E®CTAMHE C GO/IBIUEM HETEpPBA/IOM BeNHYAR NPOYKOCTH: oY niac—
THYRHX I'V/IEH A9 Xpensmx nHaGa3eB H rpasiEToB,

HHaxke nprseeRn peayilbrarsl HCCneneBaRRA NMpoYHOCTHMX
XapaK TEepPECTEK HOPOA, NOAYICHEHX /JIi HEKOTOPHIX MeCTOPOXX-—
OeHAf NONe3ALIX RCKOUASMBIX, 3&JEraoIUEX B 3pMe pacnpocrpa—
HeRHs MHerojlernel MepaneTsl,

Pes3ynhrrarH BEcnuTaBREaf cnadmux
oI o po A. [IpE opsBeesNE ECCheneBaHER YCTOAYEBeCTH Gop—
ToB XEMGepiEreBed TPYSxkE ‘MiEp” npoBeneHH ounpeeleHEs
NPPAHOCTHHX XAPAKTOPRCTHK NECYAMHCTHX I'/IMH, 3a/ieraiolulEx
Ha BepXHANX I'OPE30KTAX Kaphepa H EMeoINAaX MOLIEZCTh 8X0/o
10 M,

HenpiTaimd npoBOARNRCH HA CPe3 M HA TPeXoCHee CXKAaTHe,
IMoareresneniusies ofpasns OLE pa3feleHn HA TPH I'PYNNhL,
Tkppad rpynnma o6pa3no® HECIHTARA B Ta/loM COCTOSHHAH; ATOPAsS
rpynna — B 3aMOPOMKEHE®M; TpeThd = mocie 8 NHKADB 3aMopa-
KEBARNS~ orranBagns (puc.7). PesynnTaTH uchETAHNA NpABEeOERH
B rabn4.

Tadanra 4
B — Kosmge—| Yrox Cuemne-| ilpexesm
H ooc-rom-l:g nopgn crro BHYTD@H=| mue K R%Oa.lwl
‘ ®coura~| Hero xr/cné K,
R¥i TpeHUA xr/cnz
I'pait.
Tiana Mepaassd 17 0 36,5 26,6~49,5
T'mma rarag I6 27 3,5 3,2-8,0
Timzna mepazan,nocae
8 mpawaop -
19 24 31,0 <1,4-44,2
Tmna tazag, nocae
8 waxaos
8 7 0,2 -
JnMTexiNNe WORWTAHRA
MEpAHX oJpasmoeB 9 28 17 10,1~22,4
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Fnuna
T (ceBepnora Goprm)

80

Puc.7
1 - aamppoxemmne, P= 320 =
= 31,2 !r/cuz; 2 = aaMppoKennl goc—
ne 8 mkkioB, p = 280, k = 24 xr/cu?:
3 - DJMTenBROE HCILITARAE 3AMOPOIKSH™
soro ofpasua, P =289, k =15,4 xr/cmM2;
4 - ransie, p = 25%, k = 3,5 xr/cu?;
5 -~ ramnie 8 naxnom, P = 79, K =

= 0,2 xr/cm2

60
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Kak BanHe B3 Tabn.4, BennddHa CHEN/IeHHS MEP3/bIX TINIHH
Gonee sem B 10 pas3 npeBrpnuaer BelHYAHY CHeN/eHHS I'VIHH Ta-
neix, Yron BRyTpeHHere TPeHHd NPH 3TOM H3MeHdeTCHd He3Ha-
uHTenbHe,

Benninee paspywamliee Be3ae#iCTBHE HA INIHHLI 0KA3bI-
BaeTr NepEOAHYECKH NBBTOPAIOLIHMYUCH NpomecC 3aMepa>KHBaHAS
B nescieaymoliere erTaEBaHusd, [1pu 3TeM, K&K NI®Ka3LIBAIOT Ha~
6monennsi, o6pasnsl rnMH B TA/IOM COCTOSHHHE NPAKTHYECKH NOA—
HOCTBIO PA3pYILUAIOTCA NoCile BoCbMMA muknoB, B Mepanom xe
COCTOSHAK riiEEa obmasiaer 3HAYHATENBLHEIMH HPOYHOCTHHIMA CBOii~
crBaMHg,

3aMmoparkEBaHAe M HOC/ledyoluee OTTAHBAHHe o6pa3unom
NPOE3BSAW/IOCH NPH NOCTOSHHOM HEX YBJA>KHEHMH,

PesaynberTarhw BECcCnbTrTaHH#A CKAaIb
HpHlX M NMonyCEanbHHNRX Oop o a [1pourocr-
Hpl@ XAPAKTEPMCTHKE Mep3/bIX CKA/IbHLIX ¥ HONYCKAlbHLIX IO—
poa onpeneisiMCh He® pe3ynibTaTAM HCYILITaHAft HA KoCo#f cpea,
O[HODCH®E M TPEX®OCHpe CIKATHE, & TaK>Ke NyTeM HCHHTaHHA
Ha& CXATHE E DACTH)XeHEe MeTOADBM COOCHLIX NYAHCOHOB,

I[To pesynbraraM HCOobITaHME HA KOCO# Cpe3 H TpexoCHee
cxxarde necrpoednl rpaduxm (pec,8) m cocraenesa rtabn,S,

Tacumma 5
Hanggg;nu enl:(;— ™A Cnen.'zxe— §m.n Brax-
HEE 4+ HHE BRYTPEH-] HOCTh
xr/ci Hm HEeTo
TpPeHER K/ °“é TpPeHRA w.%
p rpaxn p rpaxn.
Jnacasy 300 36,5 230 36 0,66
HsBecTHAXE M-
HHCTHE 160 37 I06 37 1,6
MsBecTHmIH mMec-
YAHHCTHE 90 3€ 53 36 I,4
AneBpoJHT 100 30 50 30 6,5
ldepreas ¢ CJI0—
m‘;!n' necvam;l'pcg 110 32 75 26 4,6
MepreJm K14 35 8 35 12




Cﬂ .ml"uﬁ | ) p-c.a
1 w0 coome chreect myebsnci gl g = ]J-yepremECTHR NecHaHEK Tanmft,
t “W= 7-10%, p= 37° Ik = 25 xr/cm2;
" 2-MepreneEcTHl lecuammx Mepanumt, U =
= =50 ¢+ =79, = 360, k =38,5xr/cM2;
8

6 - 1-meprens mepanmfi, t°= -50 +
+ =70, W= 6-8%, P=387° k=
et ™ ‘29.5 kr/cM2; 2-meprenn Mmepaanfl,
V=5 + 79, W= g-10%, p= 87° %k =
P = 22,7 xr/cu?; § - 1-ramie o6paanm,
Bumrebs-spmmeses whome. (10. 23429 P = 82030, k = 150 xr/cm2; 2-ranue,
P = 260, k= 75 xr/cM2; S-mepsmue,
P =829 k=110 xr/cué: 2 - l-Mep3—
mue opasuu, p = 300, k=100 xr/cu?;
2-ramie, P = 30°, Kk = 50 xr/cm?

X

Mepessu
© Apocsoment Receanune (294, WOw)
!




Kax sramo 3 rabn5, BeniE4YHHEA CHenneRAs nopoAd, Ba-
XendIMEXCY B MEp3/IOM COCTORHEN, 3HAUHTENbH® Bhilue CRen-—
fleBEs TAaaWX nopoa, Yred BEYTPeHHEero TPeHHS IPE STOM H3—
MeHSeYCS He3HARATeNbHO,

Benbuise BnEIANe HA NPORHOCTH HOPOA B Mep3JIOM COC~
TOSHENE OKASHBAOT HX B/IAXKHOCTb, []poBeneHHLle SKCHOPEMEH—
TH NOKA3HBAT, YT0 HPOYHOCTH HOPOA B TANOM H MEp30M
COCTOSNHE H3MEHdeTcd naxce NIPH He3HAYHTeNLHOf BIAXKHOCTH
(ra6n.5).

Bna>xHeCTh CEallpHHIX NOPOA B OECSTKHE pa3 MeHblue, 9eM
BIAXHOCTH [AHCHE@PCHHX Nopoa Boo6IIe B CBA3HHIX B ocoGen-—
HOCTH, TeM He MeHee mpPOYHOCTH CEKANBLALIX HOPOA 3aBECHT OT
A3MeHeHRS HX BNAXHOCTH, ITO ompedenserci CTeneHbio HX XH-
MEYeCKOre BuBerpEBanms /5/,

YeMm cmnbHee mopoasl NeABepraloTcs KpEOSreHHOMY DH3E~
XO~XEMHYECKOMY H3MEHEHHI0, TeM Gonblue CHE)>KaeTCHS RX IPOY—~
HoCTh npr o6BoaHeREE, DTD nmoarBepxaaercd HE TeM, 4ro Tac—
Te H3B/leYennnle NpE GypeHHE MHEOTO/leTHEMEpP3/NHX CKANbHLIX
nopoa o6paams DPR STTAHBAHNE pA3pylUAIOTCS EA eTHeNbHbIe
xycxn, Bce sro remopur ® HeoGXOAEMOCTH BEHEMATENLHOrS H3y-—
9eRHd DPOMHOCTE CKAABLHBIX NOPOA B TAIOM H Mep3JIoM COCTOS-—
HIA OpH DA3NHEMHLIX 3HAYCHHMAX BJI&X>XHOCTH, TAax, pe3ynbTaTk
ECuLITAHEft NMOKA3LIBAIOT, WTO OTHOLIGHES NMPOAHOCTEeH# EHA CHXKATHE
nra6a3oBp B ranoM COCTOSHHE NpH W1= 0,3-0,6% = W, =
0,5-0,7% cscrasadior O, - 1910 -

oTz 1608
npourocrelt ( Oguc ) Mepsnux m ransix oGpa3umod npx W =

0,5-0,7% paBHu: o
M 2110 _ _ -
or 1808 1,31. Tax xax Baaxc

HOCTh MOPOA CN/bHe BANAET HA HX IPOYHOCTb, TP CPABHHEBATL
HEX NPOTHOCTR MeeOXOAHM® HDPE @ANEAKOBLIX BIAMXHOCTIX,

= 1,18, OrHEOLUICGHHE

Ona mopoa MeHee NPSIMLIX H C GonblueR BIANHOCTHIO
sEaveENe OoTHOLIGHES Oy Bo3pacraer, Tax, and ramgac-

Gr (o]
ThIX H3BeCTHAX®B IpH W= 1,5-1,86% orrewienme __OMm

- OT )
1887 1,61, a nna meprenest npg W = 12-183% orHO~
1108
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IeHHKe Om __ _673
Oy 143
ObITHBA/ACH HA CXKATHE MEeTroAeM COOCHHIX NYyaHCOHOB HNpH
1 = -10°, Ewe Gonbliee BIHAHAE 3aMODAXKHBAHEA CKA3LBA—
ercd Ha NpoYHSCTh NOPOA HpH pacrdskeHHR, Tak Ond yxe ymo-
MAHYTHIX TIVIEHECTHIX, B3BecTAsSKoB ( W ,=0,3-1,4%) npr pac-

= 4,72 (ra6nuna 5), O6pasns mc-

TAKEeHHH é
_\’):— = _LgaL =26 (npg t = -10°). Ona mec—
YAHECTHX H3BECTHSK®B NpPH PACTANEHHHE Y 12,8

=

. R 6r = 3,9
=32 ( %y =-2°--59),

Taxum o6pa3em, s pe3dyabTaTaM HCHLITAHEA OPOIHOCTHL
o6pa3nos Ha CxkaTHe B TA/IOM H Mep3jIoOM COCTOSHHHE NpAKTH-
YeCKH He H3MeHsdeTCA NPH BIAXKHOCTH o6pasmoB oxono 0,2%.

Honniralues, npoBoAERMEIE MeTOAOM COOCHLIX HYAHCOHOB,
Op3BONAIOT, He rpebya GoabllOrs Xo/lH4eCTBA MOHO/NETOB OIS
pri6ypuBanns oGpasnoB, yCTAHABIHBATH 3ABACHMOCTH NPOYHOC—
TH TA/bIX H MEpP3NbX Hopod 6T BIAXHOCTHE H TeMIepaTYpEHL,

Ha prc,S npeBeneHs! rpadHxE 3aBECEMOCTEH# NPOUYHOCTH
Ne/10OMHTUSHPOBAHHAIX M3BECTHSKDB, & TAKXEe OTHOIUGHHA HX
OPOYHOCTH B MEP3IIOM H Ta/llsM COCTOSHKE OT BJIAXHOCTH,

5 griem INeperu6 rpadExa saBE—
] : CHMOCTH HPOIHOCTR HA CXKa-—
THe Mep3nsi#t mopoAsl Or
Bnaxkaoctd (puc,9,a) obGnac—
HdeTcHa cneAywolurM obpa3em,
IIpE yBelIMYeHHM BiaXHOCTH
¢¢-jp"™Mepanore efpa3ma ne Hexo-
TOpo# BenHYHHL] NPOIHOCTH
ero yBe/lHYMBAeTCH BClenaCT—
— — BHe TOro, 9TO 3ANONEASA
0 L0 20 30 40 W.% wmenpuafinire TPEILMHKH X
nopsl B mopoae, /e npensr-
CTByeT ESHIOCHTDANHH HANpsa-—
XKeHHAf B aTEX Mecrax, Oo-
HAKD NpH OanbHediieM yBe—
10 ? 7AYeHHH BJlaXKHOCTH Jjled npo—
' H3BOAMT pacK/dHuBamuiee
" . ' ey nellcTeEe, 4TO BHI3LIBAET
0 10 20 30 4“0 W.% YMeHBIlIeHEe NPO4YHOCTHE 80
36 Pec,9. pa3na,
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O ns nneTHuIx U3BECTHAK®B, & TaAK)Ke /a8 OPYrHX Xpen-
KHX OSPOA, XApaKTepH3YOLIHXCS HeGonbuiefi maaxkHecThio (40
5%), Moxer 6uTbh npeanexkeEa clemyoluasd dopmyna, cmassi-
Baoad NpoSHeCTE 06pasmoB HA CHKATHE B MepP3/IeM H TAlIeM
cocroanen (pmc,9,6):

oM = GT (1 + aw),

2
rae ¢, ~ OPOTHSCTE B MeEp3/jeM COCTOSHEH, Xr/CM*;
6 _ - npouHOCTH B TANOM OOCTOSHHH, xr/cm2;
W = Bnaxxmecth, %;

O - BenmumHA, MBCTOAHHAS [nd XaMAOH# Hmopoasl E
COOTBETCTBEHHO paBHAA,

ond AONeMHTH3HPOBAHHHIX H3BECOTHAKOB , , . . . 0,36
O LeCHeHHCTHIX -"- .+« 0«2 0,30
ons Apyr®x nojayckaabemx mopoax . . . . . . .0,20-0,35
Ond OMA6A30B . o « « + o« 4 4 . e . v . .. .. 0,53

YunrsiBas#, ure npe Heboiblioft B/IA&XKHOCTE NPOYROCTH
CKA/lbHKIX H NONyCEaNpbHRX MEep3nsX nopod B MOHOINKTEe HpH
NOHMXKEHHE TeMneparypsl H3MeHfeTCH BeCbMa He3HANHTENbHO
/7/, dopMyny, CBA3LIBAIOLLYI0 IPOYHOCThL 86pA3NOB B MepalioM
H TAOM COCTOSHHH, MOXH® HKCNO/Nb38BATHL NPAKTHYCCKH NPH
Pa3MHYABIX OTPHOATENBHHX TeMmeparypax.

§3. Il onewsne oupeneinedns
MPOYHODCTH MHoreileTHeMepPa3n b X
nepoa B MOHOAMTHTE

HcosiTadas NpoYHOCTH COpPHEIX DOPOA B TAJIOM K Mepd-—
7IoM COCTeSHEE B jaGopaToOPHbLIX YCHADBHAX NO3BOASIOT NPOBECTE
IIEPOKH#A XPYr HCclneneBaHER, Ho onpeneneHde xapaxTepncrTEK
NPOMHOCTH MmOpPOA B j1aGopaTOpHRIX YC/IOBHEIX HMeeT pdaad HedoC—
TarXo6B, DCHOBELIM H3 KOTOPHEX SBISeTCH H3MEHeHHe eCTeCTBeH-
Hore cocroffus o6pas3’moBP Hopod 38 BpeMs MeXOy MeMeHTOM
oT6opa HX H3 CKBA>KHH H HCHHITAHHEM,

TMoareMy AOnd monyueHHs OeCTOBEPHHX MAHHHIX O IPOYHOC—
TH IOpOAd, 3aleraplifXx B YCAOBHAX MHOrONeTHe# Mep3noTh, HC-
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DHYS ~ NRAECTHX K Cnabux me npoanocrtr o6paanos Heofxo-
AHEM® IPOBOAHTH B HATYPHHX YCNOBESX HENOCPEACTBEHHO B MO~
MeHT EX orbopa,

TaxEe ACHHTAHES NPOBOAHEANCHL NPH NPOBEGHHE HECCIOA0™
BaHHEA yCTOoAMEBOCTH GeproB KapbepoB KEMGepnHToBeX rpy6ok
“Mup’ B "Afixan”,

B romue nopoa rpy6xr “Afixan’ MIHpoXe PACHPOCTPAHRGHH
cnabole aneBpPONHTH, Mepre/s, APrEAAETH, BCTPENANTCH TAKXKeE
MAJIOMOLUHLIE NPeC/IoE necxa (MowHecThio as 1~2 M) JIpE srem
BO MHOFHEX ciy4adx NopoALl NPOHH3AHK )XHIAMH H BK/IOYeHHER—
MH nboa, S3ANEIHSIOLIEr® eQ0TeCTBeHHLe TPOeIMHHH H NPeMeXyrT—
KH MeXXAy MHHepanbEbHMH 3acTHRaME. Yaue Bcers nscnensme
BCTPRHAIOYCS B PTIOKEHASX Meprend H necka, [1pE srraxBaHim
ofpa3ns aTHEX Nepoa pa3pyllawTcd, UTe H BH3nBaer HeoOxoam=
MOCTb onpenefneHAs HX NP@IHOCTHE B €CTECTBEHEHOM COCTOSHRH,

Jna EconrasEfl Guulo HCO@Nb3gBaHO eGopyneBaume ANd HA
TYPHMX HCHOhTanREf (rEOpBAOMEpAT, DNETH, BACOC, MAHOMOTP)
B KOMI/IeXCe CO Cnenuanhie uUpacnocobieHBefi Ong sTofl Nenm
paMof, CBapeHHsff H3 yronxemors xenesa, [lna o6paGorxE TOp—
DeBLIX NeBepxXHoCTeff KxepHa HCNoAL3EBAJICA HAXKAATHHR XpyT.
Kpeme Tero, NpEMeHANHCH Ho/leBhle YCTAHOBKE Ha CXKATHe, KOH—
crryxnutr BHHMM U,

Mcopr:aguaM nomBeprancd xepH, BolHEAMAaeMbiA H3 cnemu—
anc..s 1UpH6ypeHHsli RR>XEHEPHO—IeO/IOrEYCCKOR CKBAXHKHOI C
rop.530 M Ra ray6mry 200 M,

IMonesoe o6GepynoBaEEe O/ HCNuTAHER GLIIO YCTAH®BIE—
HO HemoCpeACTBeHHO y Mecra OGypeHHs CKBakHHbl., Cpa3y xe
no BhleMKe H3 CKBAXKHHH HA HAXOAYHOM kpyre obpaGarnBa-
NECh TOPNOBhe NABEPXHOCTHE KepHA H MPOBOAH/ECH HCHLITAHHSA
HA OaMOOCHOe CxarTHe, Bpems ¢6paGoTkH H HCIHITAHHS XepHa
He npessuuajno ndra MEEYT, KoHrponbHble H3MepeHEf NOKA3A/N,
9re TEMIepATypa HCOLYHBaeMors KepHa O6unina paBHof -1,5 =~
-2,0°, uro Bcere nmus ma 0,2-0,4° Bue ecrecrmemmofi rem-
mepaTyph HCHLITHIBAEMEIX MHOI0/IeTHEeMEep3/sX Iepon,

Pacuernas dopmyna nnsa e6paGoTKH pel3ynbTaros HCHL™
TaHAf EMeer BHA:

621._8_61&___ .
: O cp
7+

2T
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rae 6 — OpoYHeCTh 06pa3na C OTHOLIGHEIME
2:1 q,c : h =085:;
P

Oy= P/ 8., ~ DPOIEOCTL ECOHTHBAEMOrD o6pasua ¢
ln.mp COOTHOLUEHHOM a’cp KW

P - pa3pymapuas HArpy3xa NpE HCOLT4HHH, KT';
0] cp ~ CpenHee 3HAYeHHe N/olANE CewerHs obpa3na,
cM;
W - Buicora olpa3ma, cM,

Jins ounpenenemms BenmYEAK chmeniienss B ob6pa3me Boc-
nonb3yemcs dopMmynes

6
K=—S%- 1 (45 - [/2).
2
IMoacrasnas mmecro 6 3HAYCHEEe 6 » BHYHEC™
cxK 2:1"

nensee nmo dopMmyne, modydEM cneaywoiuyo dopMyly angs ompe—
Aenemns cuennenxs » obpaame:

K_M_.Jeg_(ﬁ;_/z)‘

roe p = yron BEyYTPeHHero TpeHEd, HABeCTHHf EH3 naGopa-
TOPHLIX HCHHTAREf,

B ra6/1,6 npEBoaSTCHE pe3yabrarh NO/TEBHX HCHLITAHER
o6pasnod (KepEeB) R3 CKBaX<EHH, NMpopendexmsx B 1966 r.ma
xapbepe xamGepaEroBeft TpyGkE ‘Aftxan”,

Ha pzc.10 npasenern rpadax 3aBECHMOCTH OPOMHOCTH Mep—
aneix mepreneft or CymmapHoft miakmecta W, , pamaoft

W= W Wy v W,
raoe W . — BnaxxEoCTb Mep3/oft mopooH 3a CYer He3daMep3d-

R
et moasl;

W - snaxasoccrs Mepoiofi mopoan 3a cier nboa-me-
MeHTa;

‘W), - mnaxsecrs Mepanef moponw 3a cier abna-

npocioex.
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Ta6mua 6

Tury6una | Baax- Yroa| Cuemsed CocTosHue
HauueHopaxmue aagera | HOCTS Tpe- | Hue nopog
nopox rug,or- | (cym= | wua, | K, 2
MeTKa, Magna.ﬁ). rpai. Kr/cu
M ‘ o
/lepresb ¢ OpOCJIOH~
KaMi JEJTA 454 | 24,7%) | 37 | 4,59 | wepsmuit
Mepreus 3exeHudt 483-479| 16,6%) | 37 | 8,55 | mepomt
MepreJb 3eeHudt 473 13,3 37 | 12,1 wepaJit
Mepress KpacHult 475 11,6 37 (14,4 Mep3Jiit
liepress 3eneHuit 47C 10,1 37 | 14,3 mepa
M Yo
snpopanig 458 | 9,6 3 |20,8 Mepz. 1t
Mepress CHult
U3BecTHOBNS 450 | 11,2 3 | 11,4 raasd
[Tecok 445 23,9 30 | IIL,9 MepP3JHik

x)IpuMedaHue: UHAYeHUA BJAXHOCTH U CLEMIGHUA
ABIATCA CPEeAHMMM M3 HOCKOJBKMX NMUPALIENBHHX ONpeleeHHi.

K"’/;.”
1504

1201

501

5w 5

Pnrc.10.

~—y——

Zb W, %

Pesynbrarhl nojleBex snpe-

neneHH# npo¥HOCTH Mepreinefl
HeCKONbXo ®TNHYaTSA orT nabo-
paTOpHEIX onpenencuHfl, Tak KaxK
nabopaTopHbie HCNLITAHHS HPOBO—
OHZECh NIpE Opyro# remneparype
obpa3uoB; B peaynbratre o6pabor-
xu obpa3nos ana nabopaToOpHHEIX
rcnsitaHnlt mambonee cnabpr: B3
HHX pa3pyuwianrcbk. Kpome rtoro,
B nabGopaToOpHLIX YC/IOBHIX He HC—
NAITHIBANTACE Oo6pa3nbl € NbOAHECThI™
MH gpoCnofixaMH, TaK Xak nocnen-
HHe pAa3pyulalorcs NPH OTTAHBAHHEH
KepHa,

Merton onpeneneHus NPoIHOCTE TOPHLIX HOPOS ND HCMbI-
TAHHSM KepHA B HATYPHLIX YCIGBHAX MOXKET NpPHMeNAThCA KaK
AN DONYYeHRA XApAKTePHCTHK NPOYIHOCTH MHAOIrO/IeTHeMEep3/bix
nopoAd, TAK M NMOPOA Ta/lblX B TeX Cinyuadx, Xoroa 3ATpyaHe-=
Ha necranxa obpasnoB B naGopaTOPHIO H/IX KOI'IA HeBO3MOXK—
HO 06eCneYuTh COXPAHHOCTb BLIHEMAEMOI'0 H3 CKBAXKHH KepHA,
a raxk)xe NpH pa3BensiHeM OypeHEH,
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84Jl poaHecTh MEOreinerTrHeMEDP3NHX
Nopon Do XOHTaAKTAaM CnoeB H
TpemEHEH

MacCCrBL! CEAbHbBIX H HOIYCKANbLHLEIX MopoA pa3burH rpe-
IUEHAME HA oTnenbHele OinokxE, Yacro BCTpewalrcd HapylueRBS
H TpelUEHH Gonbluoft MPOTA>XXEHHOCTH, & TaK)Ke KOHTAKTH Clo~
@B pCAZ®UHLIX HOPOJ, PKa3blBawIUEe Gonbloe BIHAHAE HA yC—
roffNABOCTh GOPTOB H YCTYN®B KapbepoB, [TpeiHOoCTALIe nmoxas3a—
Ted Np STHM KOHTAKTAM 3HAYHTENHHO HH)Ke HPOYHOCTHHIX OO—
Ea3areneft MoHONETA H MACCHBA; 3HAaHHe STHX PBe/lHYEH Heo6xo~
OEM®O AONA pacuera yCTORYHBEIX GOpPTOB H YCTYyNOB Kapbepos,

IIna enpeneneHHEs yriia TPeHHS No KOHTAKTAM C/I0€B K
rTpeliud eTOEpalpTrcas 06pa3nmsnl C KOHTAKTOM B HX e€CTeCTBEHHOM
COCT®s1IBAH, YTIs/l TPeHHES onpedefsercs myreM npoBedeHHS HC-=
NLTAHAE# Ha CmenHajikHOM Cpe3HoM HpEGope, mapluieM BO3MDXK—
HOCTH CO3OaBATb ABHXXEHEe LOPOA H® KOHTAKTY CjioeB H Tpe—
IMHAK, OPH pAa3/H9HLIX Be/HIYRHAX HOPMANBHHX HArpy3oK Ha
KOHTaKT., BenuumHL! HOPMANBHLIX HArpy30K HPHHAMAKIOTCH pas3-—
NRYHEIME, B SABHCEMOCTH 0T GHITOBLIX HATPY30K,

1o pe3aynbraTaM HCHBITAHEA CTPOHTCH rpadgHK B CHCTeMe
NpAMOYronbHEIX KOOPAHHAT, r'Ae NOo OCH aGcmEcc B MacuiraGe
oTK/NaObiBAIOTCHS HOPMATIbHBIE HAI'DY3KH, & N6 OCH OpAHHRAT kKa—
carenbisie, Haknon Kk ocrk abcmucc mpaMoff, molydeHHo#f myrem
CeeIHHEHHS TOWeX Ha rpadHKe, ompedenser yron TpeHEd [}
mopod O KOHTaKTy CjloeB HNHE TpPelIlHHR B JaHHOM [OHanasoHe
HopMAnbALIX Harpy3ok. OTpe3ok, orcexaeMbiff aTof npsMoff mo
OCH OpPOHRAT, XapaKTepH3yeT BeJIRYMHY CHeN/leHHAd NOo KEOHTAK—
vy ( K .).

B ycnoemdx, xorga nopoAas HaXoOATCHd B COCTOSTHAH MHO—
rejieTHe# Mepsnersi, EMeeT MeCITo CMep3aHEe KOHTaKToB, Ha
BepxHHX I'OPH30HT&X, rAe nopoadsl mHoABepraneCk BbiBe TPABARKIO
H BCe TpeLUHMHE H KOHTAKTH CloeB, KAXK NpaBH/IDO, 3anO/IHeHb
npeAyKTaMH BbhiBeTPHBAHHS, CMep3aHHe KOHTAKTOB NPOHCXOOET
3a CUYeTr BNAXKHOCTH HPOAYKTOB pa3pylueHRSs H CAMHEX ODOpoad; Ha
HHXXHHX I'OPH3OHTAX, He 3axBadeHHHIX BhiBeTpEBaHHEeM, cMep3a—=
HEe NMPOHCXOOHT, B ®CHOBHOM, 34 CHYeT B/Ia)XHOCTH nopoa. Kax
B TOM, TAK H B ApPYIreM CliyYae KOHTAKTH XAapaKTepHE3YyloTCH
3EATATENBHAM CHReN/IeHHeM, NOBHILIAKINEM O06llylo NpogHOCTE
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MACGHBA, I3T® OOCTOITE/NLCTB® 3KAGUKTENhE® yIyilUlaeT YCTrof—

YHBOCTh OTKDCOB,

Y9er xeaTAKTOB X OPYrEX HeBepxmecTef ocnabneNEs InpE
pacieTax YCTrofYABoOTH OTKOCOB B YC/IOBENX MHerolerHef mep~—
30T HPOE3BOANTHh NeOoOXOOHMO, TAK KAX NPOYHOCTH CMepa—
IUNXCH X@HTAKTOB BCe e MHXe HPOYHOOTH XOpOoXd B MOHOIATE,
QOnomaxes RPONHOCTh, XAPAKTEPHIYOIUAS CMEp3LINEeCH KOHTAKTH,
BhillIe NPOYNOCTH XOHTAKTOB TAJLIX H OOSTOMY B YCIOBHEX MEO—
reneTHsfl Mep3nersl BINYHEe KOETAKTCEB HAa YCTORMEBOCTR OTKO~
con 6yneT CEA3LBATECHS MeNbule,

Pe3ynkraTh HCHLITANNS NpPOIHOOTE TANMX H CMEPIIAXCH
KOETAKTOB OAS HE3BECTHAXOB NpEABeneaw B Tabn,7.

Tadmma 7
XapaxTepucT Cuel Yron ‘| Cpemmnee | Cpemn
mamgu Hpe TPeHHA| 3IHAYGHN anane::o Ipmuevanne
K, [ cuenne~ | yraa
e | rpan. Tpenma
K 2' 'pqp.
/i T'PaR.
Kowraxtu wepoxoBa—- Cpemmie spavemma
THB, CYXU6 12-23 | 30~37 3 36 o ——
T2 | 725 | = I2 28 |7are noctpowa
A — OCOCMAHHNX TPAMNX
lc‘gge T ® | s-16 | 15-28 11 23 B0 BCeM SHAYEHRAM
KomraxTx raagxme 3 28 couporaBAemi
O ) -
wexxy momraxrme®) | I5 II - -
TXuRe MOpeJBA MR-
Iy ROHTAKXTaME - - :<] 30 ‘I‘W
gﬂﬂ DARHH m—q
HOCTHD 5 Mu - - by t=-3°
Jex gn 5 0T0e 38~
KORTAxTaME . - - L= =5°
Korraxr sanomies
OXQZ0 2 MM - - L= =50
HKouTaxT sSanoxHeR
oxoao 3 M (mawm
TARIKRS) - - 58 35 L= 59
KorTaxT 3anosHeH
G06M JbAR IAxrexsERS M -
2w ) 18,5 2 - - TAHER t =3, %
To xe 30,0} 22 - - nanmcne B

x) XapaxTepRCTREE rauind ( W sI8-~20%),

KOROTpyXusE H.H.Macsopa pameM: K-Hi/:" p =1

na gpeasou upadope

&) BENEHO TOXLRD ROINTAHNG, [09YOMy YRA3AHHMO XADARTEPMCTAXE
nmgsmlnpomgﬂwmmnymun

42



Kax mzare B3 rabn7 =
pEC,11, 3HAYeHEI yriioB Tpe-
MEg FpH EPETEBBPEMEHHOM
cpede 6nEaxm Mexnay cobeft
Ana XORTAKTOB CO NbBOOM XN
Mepaneft rnaHof B Ond Cy—
XHX LUePeXoeBATHIX KOHTAKTOB,
3nagedxe ke CHemiieEEd B
3-6,6 pa3 Gonbwe Ond xodH-
TAKTOB Co /IhA®MM H Mep3noft
orcuepcHef nopoaeft, Yem
Ond CYXEX LIepexoBaThHX

0 10 P11 20 omjwt XOHTAKTOB, B To xe Bpems
1 -xduraxrn mepuxosa'r:;;lpocnooex nbna (2MM2) And KOHTAKTOB C HATENCTLIM
Mexnay xoHTaxtaMmu,} = -5, 0 =33 K =8,Txr/cM5 3IANSIHEHAHEEeM b8 CIOeH/IenAne
L Sanmaxn rogatas, wpocrges e (944" LPE KpATXOBPEMOHAMX HCHE-
ll-xonTaxTh wepoxobaThe, nea(lmﬂmcroe aanon- TAHHAX UpPEMEePH® B 2 pa3a
uenne) mexay xonraxtam,} =-59 p <35°K=3, 9x¢u ‘MeRbLIe, ¥eM /19 KOETAKTOB
1V =xouraxTh u.lepaxoan'rue upocnoe: AbOa (2mMMm)

Mexay xou‘raKHMH. V= -35+-4° anurensuse wenw'CO CHADLIHAIME NTHARCTHME
ramun P =220 K =1,85kr/cm? HPOC/IOAMH, TAK XAK B nep—
BOM Cllysae MeRbLIS nobepx—
HOCTL OEeROTBATE/ILELIX KOETAKTOB,
Cneﬂye'r OTMETETE, UTO Be/THYHHLEI HPOTHOCTH 10 KOHTE K-~
TaM, 3AKOJHEHHRLIM TajioR IMHEKOf, 0YeHL G/AN3KT K NMPOYHOCTH
OD/IyYeHHoR no pe3yrbTaTaM HCOHTAHKRE HA Cpe3 CaAMOff IIHH
Taxem ofpa3oM, A9 He/lyTeHESI XapASTepPECTHEK HPOYHOCTH IO
KOHTAKTAM NOPOA, 3AGONHENHLIX I'MIAEKDA TpPeHHdA, XOCTATORHO
TpCREeCTR HCHLITAHAS N& Cpe3 CAMOE IIRHMKE,

I
I
(/if

/{4

YeRTeiBas BLICOKHe n/IaCTAYECKHe CBeficTrma uopon B 3a-
MOPO>KeHHOM COCTDAHHM, & TAKXE CMep3luNxXcd KOHTAKTOB, K
pacieraM EeoGX0AEMD NPHHMMATH NMOKA3ATENK NPOAMOCYRE HO—
pon, mojlydYeHHble NpPE ANATENbHHX HCNHITARHEX,

Onpenenenxe ANATcnbHefl NPOYHOCTH HO KoMTaxTaM, 34—
NoNEeHRLM /16[I0M, NPON3BOAHNTCHS Ha Rex xe mpEGopax, [am~
TelbHOCTh ombira aAwIXHA ObiTh He MeEee oAKoro uaca, Pe—
aynsrars npopenenanix BHHUMM anerennEnx ECusiTaEmfi npa-
BeoeHsl B rabn7.

IlpeBenenasie B rabn,7 CBeeHRsT ® HPOYHACCTELX XAPAK~
TePECTHEAX CMep3LUNXCH KOHTAKTOB MOr'yT ObiTh HCHO/B30OBANLI
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DpPH pacierax YCTOAYHBOCTE GoproB E yCTYNSB Kapbepos B
YCNOBHAX MHOTONeTHEMEepP3/IblX HOPOL,

§5.Bnuasne bopMu 61 0KOB &
CreneHHE TpeWHEHEOBATOCTH
Ha N pPOYHOCTBL MACCHEBA I'@®pPHEBMSX
o ®poAn

Habmonenrs 3a yCTefMHBOCTBHIO I'OPHLIX NOPOA B OTEOCAX
YOTynmeB HA pfie PYAHLIX H YrolbHHIX XKapbepoB HOKa3anH,TTo
YCTynbl, CNOXKeHHble pZIHHAXOBHIMH N® NPOTHOCTH HOPOOAME,HO
EMEIUIAME pa3jnEunyio dopMy eb6pa3eBaHHLIX TpeuimEaME Sad-~
XOB oTOenbHOoCTefi, B YCTORYABOM COCTOSHHH HMEIOT Da3/IHI~
Hble yranl 3aoTkock#., Bo MHormx cnyzasx Geine aamedeEo, 4TO
YCTYynel, CloXeHHbie GnoxaMH B dopMe NJAT HIE NPAMOYIOilb=
HuIX nmapajnjefnendnenos, SKA3LBAIOTCH YCTOAYHBLIME npH Gonb-=
ILIMX yriax 340TKOCKH, 9eM YCTYHNhI, CllOXeHHble GnexaMH Ko—
coyronbHoft epMH,

CneneBarenbHo, opma GnexoB orTaenbHoCTeld BiaASer
HAa NPOUHeCTH TPELIHHeBATOr'® MACCHBA HOPOA, DT® NPemIONNK
HHe NoATBEpKAaloT peldynbTaThl MHSIOMHCIEHHLIX HATYpPHHIX
HCOBLITAHEfR NMPOYHOCTH NOPOA B MACCHBE, MpoBedEHHLIX HA pa-—
[e KapbepoB, CI®KEHHEIX PA3NUIAHME nopoaamu, CpaBEETeNb-
Hble pea3y/lbTATH HCHBITAHAA OpHBedeHsl B TAOLS8.

Tadauua 3
OrHoweHue | KoadrhuumeHt
YopMa GJIOKOB HamseHoBaHKe- 3MEPOB | CTPYKTYpHO- lipenesm
nopoax %nmmpo X | ro ocaatie- kbaedainn
CDOIHEMY | HEA
MOpY A
B
1)
IbntrooGpasHue I‘panomopnnop- 59 0,075 0,052-0,094
OJIOKHM ¥ CHEHHTO-
-mplml
llpssoyTronsHLe T'panonnuo 0 4-15 0,032 0,015-0,072
napasiesens- TUDH CRemTo- ’ ' !
nem ~QUOPATH
KOO%MB T'paHoOLMOPRTIIOD= 5=23 0,022 0,007-0,055
KK $UpH ¥ CHEHUTO-
~HOPATH



Kax Baaap 3 ta6n.8, xospdENEEHT CTPYKTYpHOr® OC—
na6nemAs A Oo4RHEX H TeX e mopod EMeeT HAEMEHLIUYIO
Be/IEYHAY /19 MACCHBA, CI0XERHOI'S KOCOYIO/lbELIMH Iapan—
NellenxnenaMi, H HARCGeNRINYIO ~ /11 MACCHBA, C/IOXERHOI'®
nnarsobpa3enME Gnexami,

O6 sTeM e OBHLEeTeILCTBYIOT pedynbrarsl iabeparsp-
HbIX BCHLITAHHA,

Ing npoBeneHHs TAKEX HCOLITAREK# K3 HEeMEHTHHX Pac—
tBOpeB (C pPA3/IAYHLEIM COOTHOUICHEEM HEeCK& M HeMeHTa) Gbl—
nu H3reToBneHs! o6pasmnl B dopMe HPAMOYTONLHLIX H X0CO—
YronbLRHIX napaniienenanenoB, OCTpeie yrilbi K3COYTOAbLHLIX
mapanienenineos NPEHEMANECHE paBEuME 452

H3 nprrorosnennsix o6pa3ucs pasnmuEeff NpoIHOCTH
CK/IALALIBANIE NPE3MH H HCALITAHHSIME HA CXXATHE onpenensyix
X NPOYHOCTh,

CnoxxeHHas H3 praenbHHX 6/10KOB NpA3MA HEMMHETApPOBA=
na pa30ETHf. TpelNHAME MACCHB I'OpibiX HOopoA. QTHOLICHHE
BoiCOTH mpE3Mu H x BeicoTe ormenbHore 6noxa 1 npunmma-
710CH paBHEIM

P J{']— =7; 8; 10; 11; 12, I'pa 3TeM NOCTOHHHO
cobmonanock ycneene H = 1,7 a, raoe a -~ narsa ockosanad
npE3Mbl, PeaynbTaTel HCHHITAHHS npoBeneHst B tabn9.

Tadoma 9

Buioxd MpAMOYTOALHHEE BJiIoKM KOCOyTONBHEE
A - A . By
v MR v
7 0,70 7 0,36
10 0,35 8 0,18
1I V,I5 I0 0,05
12 0,05 | 12 0,04

H3 npEmenennnx B Tabnuue peaynbhTareB BEAOHO, YTO

NpH eTHoiueHMH _H

A 7 BenrunHa K03 dRREEHETA CrPYKTYPHOI'®

ecnabnennd N9 HNPA3Mb, CleXEHHeff NpaAMOYronbHuME Groxa—

ME, npaMepne B 1,8 pasa Gonbiue A Ond npE3MH, CleXeH-
doft KpcoyronbniME 6noxamE, Pa3sEna B BenRYmEAX A
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#0LACHEETCE TeM, 4TO PASpYILUEHHe IPE3MbI NPOECXOAHET He
TONBKO BCNeOCTBHe pa3pylieHxd 6nokoB oTNeNbHOCTH, HO K

B pe3yiabTare EX B3AHAMHOr'oc I®BOPOTA; KPR 3ToM GIOKEZ K6CO™
yronbEeft HOpMEI EMEIT MeHRhIIYD YCTOANHROCTL H H& EX Bpa-~
HieHEe rpefyercd MeHhIUee YCHIHe, %eM AN BpalleHHd npd—
M®YTONbENX GAOKOB,

Ymennuenne ornomenn—l{} BeeT X yMeHbLIeHHI pPA3HE~
osl Be/IEYEH A a8 APH3M, COXKeHHLX Gnsxamu paamsft dop~

MBI "

- Tp '?— = 12 BenE9WHAL A O/9 NpH3M, C/IOKEHEKRIX Nps:
MOYTo/ibHLIME G/lsxamn, Tenbke B 1,3 pasa npesniaer
NpH3M, Cli®XKeHHLIX KOCOYTrONbEHMHE OneExamu,

CoBMecTHHIf aEANE3 NaGOPATOPHLIX H' HATYPHLIX HCEBITA=
HUR pgaer oCHoBaHWe npeanenaraTh, 9To OPH nOanbEefilieM
yBe/IEUeHHH OTH3uIeHEd _H  BelEIHAH X03ddHAXEEATOB CTPYK™
rypEoro ocnabnenna A V  6yayr enHEAKoBs, HE3ABECHMOD
or bopMA ClArallUHEX Maccaba Grexes, B srToM Cnydae pa3-—
pylUIeEHe npE3M Syner OPOHCXDAHTH DYTeM BIAAMHOr'® HoBe~
pora Gnexos sraentEocreff 6e3 EX paapyluenns, [ToBepxROCTH
CABHra DPHE3MbI NMPHE ®TOM BHIPAJKAETCH He HIOCKOCThIO, & 30—
Eeft, oxmartmpapumefst 2-3 Gnoxa, lI[EpEHA 3pHH 3ABHCHT CT
pa3Mepa ebpyLiaeMors MACCHBA,

CnenoBarensHc, npoBesieHEunle RAGMONEeHHS mMOXa3LIBAIOT,
170 bepma GieKkoB, ClAraloIUHX MACCER)6TKOCOB, B/IRSAET Ha
YCTORTEBOCTL NMOCIeAHEX Te/lhke B ToM Ciydae, Xorpga OoTir -
l1e.(e BHICOTHL OTKSCA K CPeXHeMY pa3Mepy 3/1eMeHTapHoro
6noxa He mpeBsuuaer 10+ 12,
Ecmx ermowenze ‘% =12, ro dopma 6noxos, oIeBHANO,
He 6yneT oxa3hBaTh BIMAHHA HA NMPOYBEOCThH MACCHBA H, Cilelo~
BaTeNnbHEo, HA YCTOAYHBOCTbL OTKOCOB., B mpEMeReHEm x xapbe-
pam dopma 6noxoB Gyner sxa3niBATHL BARAHHE TONBKO HA
YCTOAYHBOCTH YCTYUOB,

ABanorgussie HCObITAHES H ONpese/leHAS HPOBOLBRARLs
TAK)Ke AN YC/OBHf MHOrO/eTHeMEep3/IHX NOPOM,.

Cecrasnernsie i3 610K0B NPE3MB CMAYEBATECH BOAOH H
NPOMOPAXHBANIACh, YeM [OCTHrajach CnafiEocth (cMep3anme)
6noxoB mo KoHTAKTaM, [ToCce sroro HPESMH BHAEPXKABAAECH
B TedeHHe CYTOK OPE TeMmeparype B mpenenax ot -2 ao -3°C
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X HCULTLHBAARCHL Xa CkarTRe, OnHoBpeMeHNO C STEM Ha Cxka-

THE® NCILITHPANNCL OTOelhHhe ONoKH, H3 KOTOPHIX COCTaBNeHL
ApEaMul, Brnoxs ICHHTWBANERCE B TA/IOM COCTOSHEH HpA TeMue-
parype 18~18°C,

Pesyabrary mcnsirammfi cGopHRX NPOMOPOXEHHHIX NHPHA3M
COBMECTAD € PeIY/IbTATAMN LPOBEAEHHLX pAHEC TANLIX IPHAM
cBonexs B raln 10,

Tadmma 10
OTHomenme Biorr mpswoyrosnmie Baoxn rocoyroumsxue
npnmul 3 Tamie 3aMOPOXENKHe |  TaxHe 3aMODOXeHHNe
W A A A A
xa
6 - - - 0,62
? 0,62 - 0,36 -
8 - 0,33 o,I8 0,34
9 - 0,30 - 0,31
iI 0,20 - - -
12 0,06 0,24 0,05 0,24
14 - 0,17 - -

[TprBeneRusie B rabanne pe3ynbhTaThl ABIASIOYCS CpedHA—
MH H3 HOCKONbLXEX BCHHTAHMf, & KONHEYQUTBO HX mo Kacaoft
rpymne cscrapiager He Memee OBYX—Tpex.

AHanR3Epys peaynhrTaThl HCOLITAHHR MOXH® 3AMETHThb,4TO
IPH YBE/IHYEHEX 3ucha Giasxoe B mpE3ne (YBeINYeHEH OTHOLIe~

End _H
1~ ) DpOMHOCTh 3AMOPOXHEHLIX HPE3M 3aMeTH® YBeIHTH-
BAOTCH O CPABHGHN C HPORAOCTLIO TAILIX NpE3M. [1pK sromM,

%M GoAkhille OTROUICHHE H’L , rom 6 e pasHERA Mexay

HPOYNOCTEHI0 TA/IKWX H Mepasix UPE3M. Mpx coormomemws H

= ]2 opouNeCrs 3AaMOPOKEHHWX COOpPHHLIX NpA3M B 4-5 pa3 BLI—
uie NpOYHPCTR NPE3M, HAXOLHIUEXCHE B TANOM COCTOSHEH,

O6pamjaer Ra col8 BEEMAHNe raxxe ToT GaxXr, %ro B
Ccnysae, roraa KPE3MH 3aMopoxenn (610X CMepsmmCh No
xoRraxraM), dopMa GnoxoB sThennHOCTef He sxa3nlBaeT BIEsS-
KEZ Ea npouNSCTh HPE3MH (Maccusa), T.e. NpKSMH, CHOMXeH-
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Hhle H3 OPSMOYTOARHLIX B KOCOYronbRHIX 6noxoB (ecnm 4ECnio
EX B NpE3Me OAHBAKOBO), XAPAKTEpPH3YITCHA OOHHAKOBO# Hpou~
HOCThIO. |1 pH RACOHITAHEE AHANIONKYHLIX APE3M B TAJIOM COCTOS—
HHE cdopMa OnoXoB oTHenbHOCTefl pKA3LHIBAET CYLIECTBEHHOS
BAUSHHEe BEA OPOYHOCTEL HCOHITHIBAEMOR HPH3IMAL

§6.[TpoesEOCTHA MACCHBA Mep3aaHHXx
TPpeW EHOBATHX ropEHX XTOpPOI

Hansdre B MaccuBe nopoil TPelUHEA, pa3CGHBAIOIUEX €ro
HA oTOeNnbHHE 6/10KH, NPABOAHT K SHATHTENHLHOMY OC/a6neHAIo
npoYHPCTHE MACCHBA, & ClenoBarefbHs, H X YMEHbIUEHHIO yC—
TOATEBOCTH BTKOCOB, C/I0XXEHHBIX STEMHE NOPOJAAMH,

IMpouHoCTh MACCHBA ompenensiercs NPHE HOMOUIE HATYPHBIX
HCHBITAHE#, MeTOAHKA KOTOPLIX. pa3paGoTaBa B BHepeHA
BHHUMH /6/,

B macrosiiee BpeMsd uMeloTcd rpaduxm B dopMynsi, no3d-
BONSIOIIEE ONpenendTh NPOYHOCTH MACCAB& HOPOA, HO HMEo—
IMMCSH OAHHHIM HPOYHSCTH NOpPoA B MOHO/METe B HHTEHCHBHOC—
TH TPEelIMHOBATOCTH, Tax, And oumpereleHHEd HPOYHOCTH NOpon

B MaCCHBe 9YaACTQ HCnons3yercs cdopMmyna, npennoxeHHEas
IJl.Pucesxo /6/:

KM = -_L_ "
1 +onfl
v
rae KM A K - coennexre B macceBe ® B obpasne;
o = xosddEnEeHT, 3aBACAIUME OT NPOTHOCTH DOPOALI

B MOHONETHeM o6pa3le H xApaxTepa TPeIUHHO—
BATOCTH;

~ OTHOLUeHAe BHCOTH 6opra X cpenHeMy paamepy
971IeMEeHTADHALIX Gnoxos,

Onnaxe BCe NpeBOOEBLINECS pAHee HCCllenOBAXHHE Kaca—
ACh, B OCHOBHOM, HPOYHOCTH MACCHBA TAJILIX NOPOA.

Iinga nonydenus Genee TOYHHX 3aBECEMOCTERl NPOYROCTH
MAaCCHBA& MHOre/leTHEeMep3/bX Hopos HeoGX0ORM® HposaonxaThk
EpeBeJeHHe HATYPHHIX MCHAWTAHRHA NMOPOJ PASIEYMLIX JIATSIOlH—
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9eOKHEX pA3HeCTef, pa3nHuUHOff NHTEHCHBHOCTH TpPeIUAHOBATOC~
TH,

I[MposenerRde HATYpHHIX HCHLITARH# MHOr O/le THEMEPANLIX
nopod HEMeer oco60 BakEoe 3HATEHHEe, TAK KAk onpeneleHme
o6uief 3ABECEMOCTH MeXOy NPOYHOCThIO MACCHBAa MHoOrojler—
HeMep3/kX KOPOA H HHTEHCEBHOCTHIO TPEIIKHOBATOCTH OCIIOX—
Hdercd TeM o6CToSTenbECTBOM, 4WTO TpPellUHHW B HEX, KAX npa-
BE/I0, SAHNOAH@EHL! NbAOM HIN OHCHEPCHBIME /1bOOBACHINICHHL=
MH MaTepERANAMEH, B 3axphiThiXx E CKPHTHX TPELIHHAX TaKXXe
HAXOOHETCH HEXpTOpOe KOANIECTBO Nbhh&, HeMeHTHpyIuere
nopoaHsle OTOENLAOCTE B CBoeobpasHbie MOHONATH, YEKa3amAble
0CoGeHECCTH 0KAJHBAIOT CBOe B/IHSHHEe HA NPOYHOCTh X 3AX0—
HOoMepNeCTh OedoOpMAREN MACCHBA Mep3nhX HOpoa H 3HAYE~
Te/lbH® OTAHYAT HX OT HeMep3nore MaccEBa, Kpome roro,
OPOYHOCTh B NedopMEPYEMOCTh MEep3/IbX HOpoO 3ABHCHT OT
TeMIepaTypsl, BAHdAlOnIeffi HA MexXAHMYeCKHe CBoiCTBA 1bO& E
apyrax sanonHere/efi, [TeaToMy, xax yxasusaer K.d,Bofir-
xoBCKEfk /7/, Renb3d OHEHEBATH MPOYHOCThL Mep3nore MAaCCH™
Ba CKQIbHHX Hopod OOHOR NHINL NPOMHOCTBIO MRHEPA/bHBIX
sroenbiocTe#t, a HeoOXOOARMO DPACCMATDHBATH 3TOT MACCEB
K&K CI/IOXKHYIO MHOI'SKOMIOHEHTHYIO CECTeMy, B npocrefiunem
cnyiae, Kax OBYXKOMIOHEETHYIO CECTeMy, H YYHTH/BATh K&K
HPOYHOCTE OTAEeNHHBIX KOMIOEEHTOB, TAK K HX COOTHOLUCHHEe,

IMpx npoBeneHEr ECcnensBaEHf yCroffAmBOCTH Gopres
xapbepep KEMGepnHTOBBX TpySox “Mup” ® "Afixan” maryp-
HeIM enpeneneRHSM (HECHHTAHEEM) NPOMHOCTH MACCHBA TPOLIE-
HOBATHX MHSI'OME€THEMEpP3/IsIX NOPHLIX HOPoA yOendnoChk 6Gojab—
woe BHEMaREe, Bcere Ba [ByX kaphepax npesenens Gonee
40 mcnoitarult, '3 HEx — 10 B E3BecCTAfXax, OCTANbHLIE B
Meprenix, YIpa aTeM Hopolnl ACOLITHBANECH KAK B TaleM,
TAK H B Mep3neM OBCTOSHESX,

ﬂl‘lﬁ onpene/eRNs NPOYNOCTHE OoTrafBlIery MACCHBA BhI—
6Epaorcg yiacTkE, AnETeNbHee BpeMs NAXOAMBINEECS GTKpHI-
THMHE, 17 mpoBeneRES HCHHTAHHE B MepaaoM MACCEBe Oe-
naercsd sGopxe oTTAdBIUEX IOPDJ, & HCOLTANNEe HPOBOLAHTCS
CpAa3Yy e nocCile HAPe3KH NPH3MKI,

CpespiBapnige yCHIEs CO3OANTCS I'EAPABIRYSCKEM
asMxparoM, Paspymiermre npHaMsi HpORCXOAAT B dopMe COABE-
ra KnE paspnapnsannd, I'Ips paspywemnu B dopme comara s
HpE3Me DTHeT/IHB® NpedBsieTCd NMOBEPXHBCThL, HO XOTOpPOR
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IPOECXOABT Cpe3, NP PA3OAaBIHBAHME TAKAS NOBEPXHOCTb
OTCYTCTBYeT,

B peaynbrate ucnsiraHEd onpenensiiorca: P — nasnenme

B neMKpare, aTM; § — IJIeLlaAbk NOBEpXHOCTH Cpeaa, cM?;

0 — mo/le3aHas niowWwAanb F'EOPBOOMEDATA, CMZ; - yron

MeXXAy NSBepXHOCThLIO Cpe3a M HampaB/icHEeM OABNeHHS, CD3~
OaBaeMors raapenoMKparoM,

I[Tonyusns aTH OA&HHKEe, MOXHOD OHpenenETh CHEN/eHHE B
MacceBe no ¢gopmyne

P

\

K =

" (siw oL - cosdl - 1g p),

roe KM ~ cmenneHHe nNopoa B MACCHBe, xr/cm2;
- yron BHyTpeHHero TpeHmEs (ompenensercs mo na-
GoparTopHsIM ECHLITAHESIM), rpan,

Ina onpenenedns TOYHOr'o MONOXKEHHS NOBEPXHOCTH Cpe—
3a NpH NpoBedEeHHM BATYPHBIX HCHHITAHHE HCHOO/Ib3OBA/IACH HH~
OAKaTepsl dacoBoro THna, HabGmoneHEs noxasan:, 4To B o4~
HOPOOHLIX Meprejax NOBEePXHEOCTh Cpe3a oTdeT/NIHBO DOPMEPY—
ercd B npa3Me, OnHHA KoTropok cocrasnder 1,5-1,8 wumpHAmM
ee, [Ipr GonbiueR ONHEe OPE3MHI NOBEepPXHOCTh Cpe3a 3axpa-—
THIBA@T TO/ABKO 9aCTh ee, TaxaM ob6pa3eM, [AJHHA NPHE3M A
nomkHa ObiTb He MeHee HONY'*OopHOf LUHPHHH,

Ipu npoBeeHAR HATYPHHIX HCOLIT 1: XA H3MepseTcd Tax-—
JKe TeMImepaTrypa HCHLITHBAEMBbIX NOPOM.

Pe3ynbTaTsl HaTYpPHLIX HCIOL(TAHAR DpEBeneHs B Tabn,ll,
ABRIdI0IeACs CBOOHSA ne pe3ynsTaTaM HATYPHLIX HCNGLITAHHR,
upeBeJeHHEIX Ha Kapbepax Tpy6ok “Mup” u "A#xan”,

Kax saone u3 rabn, 11 pesynbrarsl BCnuiTaHEER Meprenef
Ha kapoepax “Mup” E "A#xan” Xopoluio CeBmagaioT MeXOY
coboli, T.e. NPOYHOCTH Meprene# B maccuBax Tpybox “Mup” 1
“Afxan” npaxTEYeCKM eOMHAXOBH KA4K B Ta/loM, TAK B B Mep3
noMm cocrodnusx, Cnenyer, oOHAKO, OTMETHTh, 4TO YCTONRH—
BOCTb Meprejiefi B oTEOCAX Ha kaphbepax “Map” m "Aiixan”
pa3neuna, Meprenu Ha xapbepe TpyGxd “Mup” B sTEecax
Gonee ycroi#tsaBel, DTo e6BICHAeTCHS TeM, 4TO HAa EKapbkepe
Tpybku "“MHEp” cno# Mepreneff, MAKCHMAa/IbHasg MOIUHOCTb KO~
TOpHIX He mpeBniuaer 1,5 M, nmepecnamBaloTCs MASM OLUHAI~
4F ( v = 2-5 cM) cnesME necwyaHExa, A Tax Kax necCHankk
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Taomna IL

Haumenopapme | Cocron- Cren- - | NMpenemu Hom- { Ko
nopo;'iam HHEe Zeume | Zewme Kg?e[da- 9eCT— (Im-s-q)- Tipume—
oopox |B mMo— | B mac-| Huh BO HC~| UMEGHT [gapume
Hoxm- | cuBe | K, OuTa- | CTPYR-
Te K, ’ 2 Huit TYpHO-
xr/a| xr/e| xe/eu ool
Jenns
epreJx TagHe 5,0 0,12-0,60| I9 0,I0 |"Mmp"
?Bge'rpme) ’ 0.5 (0,12-0, ' Mip
Mepreuu == 8,5 0,61 |0,32-I,23] 5 0,072 |"Atixax”
Mepreas ¢ mpo- -
CJIOSAMH mecYa- - I10,I I,71 |I,23-2,I6| 6 0,I7 |"Mup"
HMKA
-"- mepsame 15,0 3,I3 |2,I2-4,10| IO 0,21 ("Mup”
MepreJm -"- 115,0 2,73 |I,61-3,58| 6 0,18 |"Attxan"
HaBecTHAKR
MeJIKO3ep- mepsJme | 90 2,17 - I 0,024} =-"-
HECTHE C
HPOCHIOAMM
DJIRHH
H3BecTHARE
de3 mpocJyIo~ TanLe 90 1,56 |I,2?7-1,8] 2 0,0I7} ="=
6B IVIMHH ]
A3BeCTHARK
MEJIKO 36 DHH= TajlHe 90 0,65 10,5I-0,981 7 0,007 =-"-
CTHE C Iipo—
CJIOAMA Dl
HH
ifepre/m ¢
TPOCAOAMM mepayme | 15,0 4,02 |3,4-4,64 2 0,27 | "Map”
necIaHuKa
Hoprem & - - | 3,23 |2,82-3,64] 2 N
€CUANMKA
IUIMTEJIbHHE
WCIHTAHAA)

aBnAseTcs Kpenxoff nopoaei, Te® CioE ero obpa3yior xax Oul
KapXac, KOTOphIA npesiexpalisieT Mepreil# OT pa3pylleHHd,

B ycneBmax Af#xajna MeprenbHbe ®TAQXKEHHS HMEOT
Gonbiuyo MoiuEeCTh (®kono 40 M), mpE aroM B Tonule Mep—
renefl #TCYTCTBYIOT npocnefixm 6onee xpemxmx mopoa. ITosro-
MY HeC/Ie HeCKONbKHX HUKIe® 38MOpPAXKHBAHUA—STTAMBAHHA
MeprenH pacCchLmAalOTCS Ha MeNKHe OGNeKH H NONHOCTHIO paspy—

napTes.
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Taxmm oGpa3oM, xax BAOH® H3 Tabn.ll, mpotHOCTH MEp3—
nors MaccHsa Meprenelt 5 4,6 pa3 Builie NPoMHACTE TAAOIrsC
MaccuEBa, [1pouHSCTHE MEp3/lore MACCEBA CMIES TPelLUHNOBA-
THX H3BeCTHSX0B BhUUe OPOYHSCTH Tansx B 3-3,5 pasa,

YBeanuenme mpouNOCTH MACCHBA NP 3AMED3ANNH HPOHC—
XOOET Np OBYM OPRIEHEAM:

a) 3a cHer yBenEuYeHES HKPOYHOOTH B MOHO/INTE B pPe3yib-
rare HeMeHTHpyIUers OefiCTBHS /1bOAa MeX/y NACTHNAME IpyH-
Ta;

6) 3a cYer CMep3aHEd XOHTAKTOB TPeIUHH, B pe3dynbrare
Jero NPOECXOMRT kxax Oum yBenaweHNe pa3mepoB G/oxoB oroenb—
HOCTH K yMeHblueHHe HX O6liero KOAMYeCTBA B cpesaeMei npa3—
me,

I1pr caBEre NpE3M MEIKOTPEUIHE®BATHIX Mepreileff m A3~
BecTASX0E Ha kxapkepax “Map” m "Afxan” mopoasl He paccmma—
J0TCS NONHSCTLIO HA ONOKH TAENbHOCTH (AT® EMeeT MeCT® B
TPeILNHOBATHX HeMepaNuX NOpoNax), a PACKA/ILBADYCH /HIIE
HA HeCKOoNnbKO HacTeff, Xa>¥[ad H3 KOTOPLIX COCTPHT N3 psaa
6noxos, CileneBarenbHo, TPEIINEeBATOCThE Mep3jiors MACCHBA
HpoABAseTcd NHIIL TaCTRYHD, Gnarsnapd YeMy HpPoYHOCTh €ro
BO3pacraer,

Kosddungerrsl oTpyxrypHoro ocnabnenms, nonyuemmsie HA
OCH®BAHER IpoBeNeHHEHX NCCNenOBARHR, NONYYHINCHL PABHHIMA:

1) ansa. ransix Mepreneft lr = 0,07 - 0,10;
And Mep3NbX Meprenef )\M = 0,18 -~ 0,21;

2) Ana rankX CHALH® TPELIHAOBATHX MEIKs3epPHHCTHIX
H3BECTHAK®B C NPOCNOSMM TIIHELl A e = 0,007;

IUIS Mep3nnX 7\M = 0,024.

Kax yxasnBaneCh Boille, yBenHYeHHe NMPOYHOCTH Mep3NHX
HSPOO B MACCHBE, N0 CPABHEHEIO C TA/lKIME, NMPOHCXOOHET 3a
CUeT YBe/HRWEHHS NpOIHOCTH MEep3NHX N8poa B MOROIETE H 3a
CYeT OMEep3AHHS KOHTAKTOB TpeluRE, TodYHo ompenenETh ydenb~
Hoe B/IMSHHe KAXLO6r0 H3 9THX (axTopoBP B OTOe/ILEOCTH B
Hacrodulee BpeMms TpynHo, OnHaxo, eClH IPeAHA/IH3EPOBATDH
pe3ynbTaTH OpoBedeRHLX NAGopaTOPHLIX UCHHTAEAZ mopon B
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NMPHOJIETE B TA/IOM E MEpP3J/IoM COCTOSHER H Pe3ynbTAThl HCH B~
TAHNE OPOTHOCTH mMOpPOO B MACCHBE, TO MOXHO COelATh HeKo—
TOpHeEe BEBOOLI,

Iipm 3aMep3aERE MacCEBa Mepreneft H CENbLHO TPeLUHRHO—
BATHIX E3PECTHAXOB NPOHCXOIRT YBenHMeRHEe &ro HPOYHOCTH B
3 —- 4,5 pa3a no cpaBmHeHHIO C Ta/lslM MACCHBOM Tex e Oopon,
B re e mpeMs NDpPOMMOCTb STHX HOPOA B MOMOJIHETEe OpH 3aMmep~
3amEM, N0 pe3dynbraraM naGeparTopHEIX ECHLITAHER Nopoa Xapke—
poB “Mup” n "Afixan” ymenmumsaercd B 1,6 - 3,0 pasa, Taxmm
ofpasoM, yBRe/IEYeNHe OPOIHROCTE MACCHBA IIDE 3aMep3AHEK Npo—
EcxoART npEMepEo Ha 30—40% 3a cuer yBe/lHYEHHd NPOIHOCTH
B MpHMOonETe H Ha B80~70% 3a cyer cMep3aHAs GIOKOB N0 KOHTAR™
raMm,

HcnuirarEs OpoYHOCTH B MACCHBE MEp3nniX Meprenell, npo~
H3BeneHHNX HA xapkepax "Muap” m "Afxan”, naor 3HARCHAS
cuennerrs G6nu3xme OpPYr K APYry, XOTsd B IPH3MAX Mep3NbiX
Mepreneff, moaBepraBUIEXCS Cpa3y Ha xapbepe “Mnp°, Haxoom—
UCH MPOCIION CHIbLI® TPEIUEH®BATHIX H3BECTEAKSB H NECUAHHKOB,
o6nanarwiuEX 3HANATE/NLHO Oonbilefi NPOMHOCTHI0O B MOHONHATE, UeM
Meprene, 3TeT daXKT m@ATBep)K/aeT CHE/NAHHLIA Beillie BHIBOS 0O
OpesajIEpylleM B/IMAHAH H yBelAYeRHH CHEN/IOMHS CHNbHOTPeLH=
H®BATHX Mep3NuX NMOopod B MACCHBe 3a cCyeT cMep3anus (cxpen-—
NeHHS NbASM) 6GIeKOB IO TPEIUMHAM IO CPABHEHHIO C yBeiuie—
HEeM OPOTHOCTH B MACCHBEe 3A CYeT yYBelHYeHHd OPOYHOCTH IIPpH
3aMep3aHEd B MOHWIHTE,

C yMmeHblUIeHHEM CTeNeHM TPEILHHRPBATOCTH YBe/lHY€HHe NpoyY~
HOCTH B Mep3jieM MaccmBe 6yner NpoHCXoOHTh B Oonslieft cre—
HeHH 3a CYeT yBe/lHYeHHS HPOYHOCTH Mep3JbIX HOopoa B MOHOIH=
Te,

M3 cxaszanmero Bmuue cieayer, 4Te H3B2CTHYO dbopMyny
IJl,Pncenxe Ons onpenefeHEd CHen/IeSES Ncpod B MACCHBe B
Mep3/dM COCTOSHHE NPEMeHHTH HemnocpejJCTrBeHHe Henn3d, OnEa-
Ko, AHAM3EPYS HMelHIEeCH NaHHHeE, ee MoxHo 06o6uThL HA
cnytaft MepanHX Dopod, BBead Ko3PdMHHeHT, YYHTHIBAIOIUHIR
cMmep3anme GoKOB He XOHTAKTaM, O1areaapg XoTopoMy HPOHCXO—
AHY xax 6N yBenmueHHe pasMepa CTpyxrypeEere Giaoma, Tornoa
dopmyna I',/l.PHCeHXp nepenriiercs B BHEOE:

K
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O6o3saure WM d = », nemysmm

K - Ki .
1 +ain —?— ab

Ha ocroBaHEE npoBeneBRsx Ha xaprepax “Mup” x "Af-
xan” HaTYpHHX HCOWTAREf BLMHEC/ICHH 3HAdYenEs b ang pas-
NEYIBpX Hepon. IIpx sroM HaGmionaeTcs ASBo/NkAe TeTxXas 3a-—
BECEMOCTE MeXOy BenawmEoff b & xesddEOEEeAETOM CTPYK—
TypEOre ocnabneHEs and ransx OOopod, dTAa 3aBACHMOCThL HpHE—

Benena na pac,12, IlpH sreM 3HaweHEe N Moxer Gurs
b onpenenieHe RE IO pe3y/bra—
40 TaM HATYPHLIX HCHAITAHME HAR

B3dAT0 EH3 rTaGnHOLI, COCTAB/IeH—
1 HOR Ons nepos pa3nRuReh

20 IPOMHOCTE B MOHO/AKTE B TAlIOM
cocrogrnx (ra6n.12).

. 3aas b , mo depmyne
- —t——————— HEeTPpyOHe ONpeaensTh cnemjie—
0 002 004 006 EMe MACCHBA Mep3/siX Nopom,
Pnrc,12, MNpeanoxeunsid uyre en—
penenedHs CUen/JeHdd Nopoa
Tadmua 12
CuesuneHie .
B 130HOJKT <I I-6 6-20 | 20-80 | 80-170] I70-350{ >350
I{K. m'%n
Koagypip—
TMeHT cTpyk= 0,90 | 0,40 0,20 |0,I0 0,05 G,03 0,02
TYPHOI'O
ocJadJieHns
Ay

B Mep3/loM COCTOSIHNEH SBIAeTCH HpEGIRXEeHHHM H Tpebyer many
Hefiiiers yrouHesud, OM MoxkeT GLThb peXeMeHI0BAH HpH Onpe—
[e/leHHHE NPOYHOCTHE Mep3/Isrs MACCHBA UPE pacYerax yCTOHTH—
BOGTH HAa CTAJHH NPOEXTHPOBAHES H BOBCe He HCK/IIOTAET Ha-~
TYPHLIX HCHbLITAHNE NPOYAOCTH MACCHBA, KOTOPhHie HpP®BOOSETCHA
NpH [eTalbHE®M HCCIeN®BAHHH YCTORYNBOCTH GopTOB XKAphepoR,
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r'TABA 1Y

BLIBETPUBAHHWE MHOIOJIETHEMEP3IBIX
FOPHRIX riorPOn

f§llHabG6nwnerunsas 3a BHBETpPHBAHHEE M
MEOroineTrHeMEeEpPa3NAHWHX TOpO N
B eTK®BCAX

TTon coBMecCTHHIM Bo3aeldcTBEeM BoOkl, XoneGaHum#t rem-—
nepaTypsl Bs3ayxa, BeTpa, NOpHHle HOPOMAL NOCTENEHHO pas3—
pyluaoTcs, BHBETPHBAIOTCA, B 34BACHMOCTH OT nepevMECIeHHBIX
daxrTopoB, & Tax)ke or cCocraBa H CBOACTB DOPOA, PA3/IHYHBEE
Iropasie nopoxkl CO BpeMeHeM repsno'r qacTh NPOYHOCTH,

B pafiorax Kpafrers CeBepa C pe3ke XKOHTHHEHTAbHLIM
xnaMaTeM (7ax, HanpEmep, B Afixane amMnnETyna koneGammit
TeMneparypu Bo2ayxa oxono 100°), npr sHawETenbHOR Baax-—
BOCTH {IBAMCTOCTH) NOPOA, HEPHOAHYIECKH IIOBTOPSIOLHEXCH
HHEKJAX OTTARBANHEI~3AMOpAX<KHBAHMS M GOonbLIOM KONHYeCTBE
aTMocCthepHsX DCANKOB BHIBeTPHBAHME OKA3LiBAEeT Gonbiloe
Bo3aeficTRHe HA DPOYHOCTHL MHOroO/le THEeMepS3NbLX Hopoa M Ha
YCTOAYEBOCTEL CIIOXKEHHEIX HMH OTKOCOB,

Mo mawrrM mabmoneRmaM B HabGnoooeHUAM OPYrHX aBTO—
poB /8/ MaccoBhle nedopMANEE OTKOCOB B YCNOBHAX MHOI'O—
NleTHe# Mep3n10TH CBA3aHE C OTTAHBAHAEM H BHIBeTPHBAHHEEM
TOPHBLIX MOPOLa

OCBOBRHMHE 3JanavaMHa, CTOSIUHMHE HpPpHA HCCNeaDBA&HHHA BhI~
BeTpHBAHMA MHOTI'O/IeTHEMep3nhlX Hopoa B oTKOCAX YCTYUIOB,AB™
JMIOTCHA Ccnenywouige:

1) E3ydeHHe CKOPOCTH ®CHHNAHHS NMOPoa B OTKOCAX C
Henblo Omperne/neHHs OUTHAMANLEMX YI7I0B OTKOCOB YCTYUOB H
LIHPEAB GepMm;

2) m3yueHEe yMeHbUIEHHS NPOYHSCTH MOPOA B OTKOCAX
C Hmenbi0O NPABA/ILHOTO paciera yXpemHTeNnbHLIX MeponpHSTHH,

Ilna pemennd aTHX 3aaa% HeoOGXeAMMD NpeBclieHHe Clle—
ylomere KoMnijexca paGor:



1) BE3yanbHbie HaOMOZEHHS 38 COCTOSNEEM pPASNHYHHX
mepos B eTKOCAX;

2) ofcnenoBamEe COCTOSHES BD BpeMeHN KepHA H3 NHMe—
HEepH®—TeONorEd4eCERX CKBAXKHH;

3) onpenenense rnyGHEE DpoTARBAREA MACCHBA MHOTO-
e THeMEep3/ALX NOpoAd;

4) RaGmoneHHEs C NOMOIUEI0 COENHA/ILED 3QN0XKEeHMHX pe-
fepeB 3a CKDOPOCTLIO BHIBETPHBAHRS IOPOA B BTKOCAX;

5) mRECTpyMeHTajbHsie ChbeMKH mpedmneft eTEOCOB yCTymoB
H HonoXXeHHe GpPOBOE YCTyu®B BO BPeMEHH;

68) empeneneEHe HNPOYHDCTE NOPHNA B MACCHNBe H KpPHTHIOC—
Koff NpOYHACTH NMOPOJ B ®TKOCAX;

7) onpenenenEe B naGepaTOPHHX YC/IOBEAX M®pPO30CTOofi~
KOCTH mopef.

Brayanbiele HaOmoaeHHd no3BONAT BHOSAHTh YSACTKHE
yCTyneB, HeaBepXeHHbe HaROONee HATCHCHBEOMY BhIBE TpPHBA—
HEIO,

Tlo peaynbraTaM NepEeOMYeCKH HPOBOOMMEIX HACTPyMEH—
TanbELX CBHEMOK JONOXKEeHEsx OpOBOK YCTYNOB B Juaze =
CbeMoK npodHIeR OTKOCOB YCTYNCB AN oupelenefds yMeHb—
lIeHns LIHpHHSl GepM H BHINO/IAXXHBAHAS YI/1eB BTKOCOB BO
BpeMmenn (prC,13) MOXH® CYOMTH 0 CKOPOCTH BbIBE TPRBAHRSA
nopon,

10 20 4. 40 50 IMpencrasnenre o

" Svies | gmsy TPEMEPHEIX CEKOPOCTAX

————— — 7771 ocemaHus BepxEHX 6po-—
BOK YCTynoB Oa&eT
ra6n,13, cocraBnensas
Ha OCHOBAHMA MaTeEpHAT
nos HabGnioneHER 3a OCHI~
NAHHEM YCTYHmoB I® pas—
peay I'T=f1, xax maube—
nee xapaxKTepEoro.

Om

1,23 7-penepst Ha ra6nanom BmAHO,
B usbecmusxu 4T® YYACTKH yCTyua,Cllo—
EF mepeenu XKEeHHble MepreisiMu,3a
ABa rooa CTOSHAS BH™

56 Puc.13.



Tadmiua I3

Beanuu—~

———

HalD:eHOBAH! , Bucora |Yroa |JYrox Bpemg |Yros |BemnyuHal Bpems
oHo € nopoin ycryna, | Ha Hid Ha oCu- c}r)ga- Ha OCKNaHuA| CTOAHUA s[piiieyanna
MOMEHT| MOMEHT |aHnd  |HKA MomenT| opoBku | (B Be-
oTpa- | coemxu|onoBxu |(8 CBhEMKH l CceHHe-
Gotkr | o x)| by, [pecen-| oL, X)| e |aeThix
ha A, Lo IR 1T cezoHux)
Ipall. frpade | VIETHMX] 1I'Pale
ces3o-
Hax)
MepreJus 480-470 | 80 55 3,3 I 45 4,4 2 Lepri: He crimu.
HUPOBAHH, BO-
A00TBOA He Qp-
TUHU3OBUH
HapecTHAK, mepress 490-480 | 80 60 2,5 2 58 2,8 3 -
H3PecTHAK, CHIBHO- 500-490 | 80 66 1,7 2 65 1,8 3 -
TPeuMHOBATHI. C Npo-
RO DJKHH
HasecTHAKM CUABHO 500-490 | 80 70 1,2 2 68 [,6 3
TDELJIHOBATHE
HaBecTHAK KpyuHO- 5I0-500 | 80 80 0 3 80 0 4 -
SAOKOBH{L

X) YraH Ha pOlCHTU CheMOK BaATH 0e3 YYeTa OCHiei B OTKOCZX KOPEHHLX HOpPo.T



BeTpzBalOTCA npEMepHe B 1,8 pa3a GricTpee, YeM YYACTKH
ycTyna, C/oX>KeHHsle HaNno/lOBERY H3BEeCTHSKAMHA K MeprensMi,
¥ npseMmepHo B 3,7 pa3a 6eicTpee, ¥YeM yYYacTKH yCTyna, Ciao-—
JKEeHHble CHABHO TPELUNHOBATBHIMH H3BeCTHAKaMH,

OnpenernieHHe CKOPOCTH H XapakKrepa OCLNIAHHE C OTKO-
COB BbIBE TPHBAIOIIUXCH NOPOA DCylUeCcTBisiercs rakxe (Xpome
CcbeMOK npodHIe# A CreMOK NONOKeHHd BepxHHXx OpoBok Gepm
H& pa3Hple CPOKH CTOSIHASI) C NOMOWIBIO 3a/10)KeHHLIX Habmio-—
narenbHbix crainui (puc,13), mo KoTopslM B TedeHHe pana
NeTHUX Ce30HOB NepHcAHIeCKH NpoRoASATCH CepHH HabmoneHni,

Penepsl HabGnionarenbHeIX CTAHOHA 3a BbiBe TDHBAHHEM
npeacrapndaoT coboi MerannEdeckue wThipE OnmHoi# or 30 cm
no 50 cMm, Cragnun 3aknagbiBaAdCh B Meprensix X H3BeCTHA—
K&8X XaX BAONE OTKOCOB, TaK M NG HX BbICOTe, [1pH 3TOM pe-—
Depsl 3aKNafblBafECh B YCTYNax C pa3NHYHLBIMM yriaMH OTKO™
COB H pa3NHYHHIMH YCNOBHMH 3aNleraHns mopon (Hampmmep,
H3BEeCTHAKH MACCHBHble B C OPOCHOSMH IVIMHBI; M2prejid Cyxue
H BraxHbie)., Uncno penepoB (luThipe#t) B crannum GpanocChb
B 3aBHCMMOCTHM OT OnmHs ydacrka (or 4 ge 10 wryk),llre-
pH BpICTymawoT H3 orkeca Ha 8-12 cMm, Paccroanme Mmexny
penepaMH NPHHUMAETCH B 3aBUCHMOCTH OT YC/AOBHE 3ajleraHud
nopea ¥ yao6ctBa uameperu# or 1 oe 34 M, FamepeHus npo
H3BOAATCH CnenywoluEM o6pa3oM: MeXOy penepaMi HaTarHpa~
eTcs pynerxa, oT KOTopofi 4Yepe3d kaxnnsie 10 cM MerannHgec—-
KOo# nuHeltikolh u3Mepsdercda paccrosdHue OO0 rpyanr 3abod.

U3 puc,13 BuaHo, uTe yxoa OpoBkm ycryna HauGonee
HHTEHCHBEH B NepBbii BeCeHHe—/eTHHE ce3eH (BoiBeTpuBanue
iupoucxondr B § paa 6eoicTpee, YeM B NOC/HeAYIOWME Ce30H),
910 obGbAcHdAeTca OGosiee KpyTHIM yYrnoM oTKoCa yCryna # Ha-
PYLIEHHOCTBIO yCTyna B3pbIBHBIMH paboramu, crnocobcrByonie#t
NPOHHKH®BEHHIO B MACCHB Ta/bIX H OOXII€BEIX BOI.

[1pn pacnonoxeHHH penepoB IO IPOCTHPAHHIO OTKOCA MpPO—
¢dunb orkoca CTPOUTCH H3 MONYLUEHHS, YTO MOLUHOCThL OCHLINAB—
ureroCf Crod ypeAHYHBAeTCH NpONOPUHOHANLH® BEHICOTE yCTyna,

§2. M aMeHeHHEEe N POTHOCTH

MHOIroneTHeMEepasa3Ts X OTOpoO

B eTK®Cax nmnoa Bo3agdeHwcTBH
BEHBeTpPHUBAHHASA

pas
e M

Bunerpnmune I'OpHbIX mopod CompoBOXKIOa&eTCd H3MeHe—
BHeM HX @HSHK."MQX&HH?GCKKX cBo#cCTB,
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Tak xax Ha H3MeReHHAe (GA3HKO—~MEXaHMHUECKHX CBOACTB
MHOTrOfleTHEMep3NblX NOpon OCHOBH®e BjIMIHHE OKA3bIBAET OT-=
TaHBAHHEe UX M YyBila>kHeHHe B BeCeHHe—jleTBHi mepHoa Bpeme~
HH, TO OHEeHb BaXHHIM BJSeTCs onpenercHde BeTHIHHbLl 3OHbI
npesraHBaHud B OTKOCEX M HAa GepMax yCTyIOB,

Ind oupeneneEus MAKCHMA/BHON 30HBE NpOTAHBAHHS Iop-—
HBIX OOpPOA OeNalTCs 389HCTKH, a TakdXKe NPOH3BoAdArcd 3aMe-—
PHl TeMmeparyp B LUNypax X CKBAXKHHAX C IOMDOLUBIO TepMHCTe=
pa ¥ MpCTra CONPOTHBIEHHH HAM C NMOMOLUBIO 3aJIeHHBIIEHHBIX
TepMeMerpoB. BenuuuzHa 30HL NpoTaMpaHuMd Ha Kapkepe KAMGep—
nuteBoi Tpy6xu “A#xan”, B 3aBUCHMOCTH 0T 3KCmol3uuuu Gopra,
cocramader no HawkM HaGnowoenusm 0,6-1,6 M, B cpenHeMm
paBusisch 1,1 M, a Ha kapkepe “Mup” 08-2,0 M, Hauunaa c
10~11 M eT neBepxHeCTH ®TkoCca (6epMbl) B MACCHBAX COXpaHS-
ercsl eCTeCTBeHHAa OTpHIATe/nbHAs Tremneparypa( B npenenax
or -2,6 O» -2,8°C),

OrHocHTenbHAd MeXxaHUYeCKas NPOMHOCTL nmopod HA NoBepx-—
HOCTH OTKOCOB M B IrNlyGHMHe uX MoXeT ObTh oupeieneH& C Ho-—
MOLUbIO OAHAMHYeCKore npobGHuka /9/,

[MpoyHoCTh NOPOL, onpeaensieMas CNeCcoHoM [AHHAMHUYECX O~
I'e BOaBIUBAHHS, YCIOBHO XapaxTepu3yercs Benud4yHHolk pabora
B XM, npuxensiueicss Ea 1 MM BHeApeHHS NyaHCOHA B mopoay
(onuna nyancoma 50 mm), amamerp 11,3 MM, nnomank nome-
peunsro ceuemns 1 cm<2, [TyanceH ycraHaBnuBaercs nepnesgu-
KY/SpH® HCNsITHIBAEMOH NMOBEPXHOCTH ¥ Mo UpPOBGHUKY HaHocAres
paBH®MEpHEI® YOAPH MOMCTKOM BeCOM B ]l Kr; 3arTeMm ILITAETreH-
LHpKyneM K3Mepsdercs rnyGuHa BHeApeHUS NyaHCoHA B NOPOAY.

OTHOCHTEeNnLHAS MexaHHYeCKas NPOMHOCTh WOPOA onpeaens-—
ercd mo dopMyne
wA
s

raoe Yv= 4Yucne ynaposn;
V- rny6una BHempeHus myaHCcHa, M; 5
$ =~ maoiuapnb NMONEPEYHOI's CeueNds myaHCoHa, $ =1 cM“;
A~ pafotra ogHoro ynapa, Kru,

3aBACHMMOCTE MEXAY OTHOCHTeNBbEoH MexaHA4eCKo# mpou—
Hocteo ( ) ¥ mpovHoCThiO mopon B obpasue (K_) sbipa-
’kaerca xpaeoil, uMerluel#t napabonumieckyw Qopmy (puc,l4)
/10/.
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Xapaxrep E3MemeHHS ODpod-~
l1-necgammxn [Ix<e3xaa—

MOCTH mopoa B oTX0Ce OPH EX
raXcxix xaprLepoem; 2- BLIBETPHBARHE BHRAER H3 pHC,15.

~apyree nopoan Iepsas xpusas orobpakaer H3—
MeHeHHe NPDIHOCTH Meprenelt BraySb oTKoCa, YI'Ol KOT®pOro
cocraenser sxono 60° Yron orkoca ycryna ia MOMEHT oTpa—-
6orxn (3AMoft Toro e roma) paBusacs 80° ITonesme onpe-
neneHAs NPOYHOCTE NPOSOAHNACH B CepelHHe aBrycra, Korna
OCHOBADE OCHIIAHHE® 34 BeCeHHe-JleTHHR Ce30H y)e NPOH3OoLUMO,
Kax BEAH® B3 pe3ynbTareB UCHbITAHHA, NaXKe 38 KOPOTKHA
CpOK, BC/IeACTBHE OTTAEBEHRNS H BO3AeRCTBHA BEeLINNX daxro-
poB, NIPORHOCThL Meprenefi 3HaYMTe/bH® yMeMbilAeTCHA (no pe-~
3ynbrataM naGopaTopHEIX HCHALITAHHS HPOYACCTh B KyCcke K =
15,2 xr/cmM2 npn W = 10%). OcoSeRno yMeRmbluanack mpx
9TOM OPOYHOCTbL Meprejie} B aHrTepsane rnybum 0-25 cm,

Bropad xpEmas noxas3niBaeT xapaxrep H3MeMeHHUS npoy—

HOCTH Mepreneff srany6r ycryna Ea MecCTe NMpenbAYUIHX HCHH~
ranak,

Bropas cepus mcouraHEft 6nna npomeners Hepe3 reng,

IMpr sToM yron orxoca ycryua Bumonexxmacs oo 500, Mepre~
NE B OTEOCE OT/AHYA/IMCH BHICHKef BrakaHocrho (oo 22,4%).
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I'lpouHecTh Mepreneft 3maTaTenbH® YMEHBIIHR/IACH NO BCef
MOILLHOCTHE C/led CE3PHHOro mporamBaHas. M, HaxoHem, rpernd
KpHBa® XxapaKTepH3yeT HpOYHOCThL Meprenell B orxoCe ycryma,
nocne 3-x net crofHEs (yron orxoca ycryna paBHsacs 43°),
TouxH, B XOTOPHIX Ha rpadExax NpoECXOAHT Heperat KpHRBHIX,
COOTBETCTBYIOT I'DaNHIe OTTASBLIEre H Mep3/0f0 CAOEB Ha MO
MEeHT npoBeacHES ACHLITAHEA (mepsas B TpeThbs OeKanu Hiond)
Touxa CnESHES KPEBLIX COOTBEeTCTBYEeT HpPOYHOCTH Meprenell B
OTKOCe Ha riay6AHe MAKCHMANBHOr'0O NPOTAHBAHHE 3a BeCeHHe™
neryElt ce3oH, 3a cloeM MAXCHMANLHOrO nporaEBamEsi (B Oas—
HEoM cnywae - 1,2 M) nmopode KpyrioroAMIHO HAXOOAHMTCH B
Mep3/ieM COCTOSHHE H NMPOYHOCTh €e, eClH H H3MeudercHd, TO
He3HAYHTENbHO OT XoneGAaHEA sTpHRNATENLEKX TeMneparyp B
3UHe MOCTOAHH® Mep3nuX Hopod. YMeHblUeHHe NIPOYHOCTE Mep-
anux (ewe He yCmeBLIAX DTYTAfTh) Mepreneff B npenenax cjos
MAKCEMA/IbH® Ce3sHHGI® NPOTAMBAHHA IO CPABHEHHAIO C IPOTHO™
crhblo Ha rny6udHe 1,2 M obnfichderca Bo3OoeACTBHEM Ha STOT
Cneil NeBTAPABIUNXCH HHK/OB ®TTAHBAHHA—38MOPA>XKHBAHAH, B pe
3ynbTaTe 9Yero M3IMeHEAACh NepBHYHAS CTpPYKTypa Meprenet,
APOACXO/HAO ee BiAArcHacwUleHHe, M, KaX CleACTBHEe yxa3aHHb!
nponeccoB, yMeHbIleHHe NPOTIHOCTH.

Mo peaynbraT™aM HCNLITAHHA J[IHHAMHMIECKMM LpoGHAKOM
DOpoA HA DeBEpXHOCTH STKOCOB MOXHO NoCTPoMTh rpadux (pnuc
16) 3aBHCEMDCTH KpUTHYECKOH NPOYHOCTH Ky er yrna erxoca

ycrynos o P Meprensx, [Toa

K e KpuTHYeCK ol mpeinocrhio /10/mo-
HHMAeTCH To MBHHMANBHOE Clem-
075 fleAHe, C moTepeft XoTopore HawYH-

Haercsi eChllaHHe HACTHI Nopoas
C NMOBEePXHCCTH OTKOCA:
050 1

Ky = C .cosd (tga = tgp ),

025 - roe Ky ' = KpHTHYeckas npou-

HOCTBh NMpY OAHAOM yriae orkoca
ol ; p = yroa BEHyTrpeHHero
TpeHEs nopoasi; G - xoucranmra

g7 50 70 «,2p0d [pa panEOR nMopoAbl, MECAEHHO
paBHASd KPHTHNYeCKOR NPOTHOUTH

HA MOBEPXMOCTH OCHINAK a

Pxc.16. OBEDXMOCTE OCHIMAOLIErDC

BepTHxanbdorc orTKkoca,
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Tex xax npu yrne orkoca o = 50° mo peaynbraram
noneBux HcnoiTaEei Ky = 0,2 kr/cM2 re C = 0,715 xr/CM2.

PeaynbraTtel nofleBNX HabnioneHuld 3a CKOPOCThIO oChima~
HHA YCTYNOB H 3a ¥3MeHeHdeM OpPOYHOCTH Meprene# Briayosn
MACCHBa, CONOCTaB/ICHHEEe C NaGopaTOpHLIMH HCNLTAHHSIMH Ha
MOpPe30CTOAKOCTb, I'OBOPAT O TOM, YTD KPHTHYeCK&QS NPOYHOCTH
upd xpyThix yraax orxoca (80-90°) moxer macrynarb cpasy
JXKe N0 Mepe OLFrTAWRANUYG uvpoaur,

Boneumoe 3HadeHHe BEMeEET XApexTep WAMeHeHHS NMPOYHOCTH
nopoa B MaccuBe Braybh ®rkoca, Taxue onpenencHuss MOKHO
IPOBOAMTL C TOMOLIBLIO HATYPHBIX HCNbiTaHH#, HaMH npoBouH—
NHCh HCObLITAHMS B Meprensx - 1 roa crodHEs (XpuBas 2,
pEC,17) K CHAbLHO TPEILLUHHOBATHIX H3BECTHAKAX C TI'IEHKOHf Meix-—
oy Gnokamu ~ 2 roga crosnus (xpusas 1), Kax BuaHe u3

pHCYHK&, 3a CcilloeM, NvaBepXXeH—
HEIM Ce38HHOMY NpPoTAaUBAHHIO, 1POY-
0 19 20 30 K. 1w oo e nopoa B MaccHBe fBnsAeTrcsH
paKTHYEeCKH NMOCTOSHHOH#, He3HAYH—
. Te/ILkHO yYBe/IHYUBAACH Briaybb mac-—
504 CHBA, B CBSI3H C NOHHXEHMEM TeM~—

uepaTypsi,

100 ] Puc.17
l1-uspecrrgrn (2 rona cros-
\\
[}

-

HuA ; 2-Meprenn (1 rox

150 1 CTOS HUA

Hem

§3, I penpaceer yraoB oTKOCGOHB
YCTyYnoB HA pPa3nHdIHLBE CpPOKRA
CTOSHMUEA

Ha ocHoBaHu¥ npoBeNeHHbIX B TeYeHHe JeTsipex Ner Ha-—
fnionennit 3a BriBeTPHBAHMEM nopoa B DTKOCAx kapbepa “Af~
xan” (cpeMka npodbHiell YCTYNOB H mono>keHHs BepxHux 6po-~
BOK OepMm, HabmopareibHble CTaHUuMH) 6GpinM ODOCTPOEHE Irpa—
¢GHKH HM3MeHeHHs YrivB OTKOCOB YCTYIOB BD BpeMeHH (puc,16):
KpHBAS ]=0TKOCH CNOMXEHBl CU/ABHD TPELIHHOBATLIME U3BEeCTHS-~
KaMH; KpHBas IT - cHileEHS TPEINHHOBATLIMHE U3BeCTHAKAMHA C
npocaogMMd INIHHbl; XKpuBas [l ~M3BecTHAKAMH C MeprensmH, a
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TaKKe CHAbH® pa3npobieHHEIME H3BECTHSKAMHE C NPOCHOAMH
raEAsi; 1Y — Meprenamu; Y ~ BplBeTpPeNbiMH MeprejlsMH,

IMpuBenennsie Ha pHC,18 XxpnBhle ONMCHIBAIOTCH ypABHEHUd-
ME BHIOA

~bt"
dt = (g — P) € tp
d roe o - yronm srkoca
L yCTyma B MPMEHT Bpe-
70 AN , MemH v ; d, -yron
\ ~—— oTKOCa ycTyna Ha Mo~

\-\‘51” MeHT orTpaboTkH; b —

50 KospPHOHSHT, 3aBHCH—
T~ :

— UMK OT CKOPOCTH BHI—
=====ou/V perpuBanns mopon (cxo-
30 4 POCTH BRI ONA>XHBAHHS
! 2 3 6 t,2000 yria oTkoca ycrtyua);
o-/, -2 ¥ — 3acne net (Be-
Prc.18 CeHHe—/1eTHHEX CE30HOB)
1-nanEnte HaGmonewnsl; 2-aarHbie Nped~c memeHnra oTpaborku
pacuera ycryna; v -Kooadpdu—

OHeHT, 3ABUCSLUMA OT MPOYHOCTH MOPOA B MACCHBe; p —yron
eCTeCTBEHHOrD ©oTKOCAa,

INpoeenennste Mo ykasaHHol ¢opMyile pacieTsl mnaior
3HayeHad yrioB OTKOCOB YCTyuonB BO BpeMeHH, Xopolo cobiua-—
Halolline CO 3HAYEHHAMH YTiloB, HAGNIOOAEMBIMH N6 IPOLISCT—
BHH onpeneneHHoro cCpoka B Harype (rabn,14) ,

IMpenpacueT yrneB OTKOCOB YCTYNOB HA pa3nHYdbie Cpo-—
KM CToSMHHS no npennaraeMoff MeroauKe UMeerT Ba)Khoe 3Havye-—
HMe Ond NPAKTHKH OTKPHITHLIX T'OPHLIX paboT, TAK KAK mo3Boas—
er Gonee obocHoBanHo BeIGHpars LUKPHHY Gepm.

L[na onpenenenns xosdpcgumueRTd b wuocrpoen rpacdux
3aBHCHMOCTH ereo OT CKOPOCTH BRHIIONAXKHUBAHHS yI[VlAa OTKoOCa
ycryna Ad  3a 2 roma CroSHEA mpM HAYANBEOM Yrile HA Mo-—
MeHT oTpaborkk 80° npH oTCYTCTBHE ChHeuHambHLIX MeTOIOB
saorkockr (puc,19,a). Taxum o6pasem, ana AOCTpoeHHs monp6-
Horo rpadHxa, O0CTAaTO4YH® NMpoBecTd HabmoneHus Ha melcreyio—
LIHX Eapbepax 38 H3MeHeHHeM yriioB OTKACOB yCTynoB Ha yda—
GTKaX, He HAXOAfIUHXCH B redeune 2-3 ser B pabore,
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Tatanw 14

Yucso aet, | Jram otrocos, cao- | Yram oTkocoB, | Yrum orxocos, cao- | Yrum oTkocoB, |Yraw uTkocon,
npoue. Ui ZEeHHHX CHJIBHO CJOKEHHUX CWIb—| meHHHX COBMECTHO caoxenne CJIOXEHHHE Rh-
C HOMEHTL LWHOBATHNM M3BECT- | HU TpeWAHOBa= U3BECTHAKAMN M Mep~ | Meprejami, BETPEJIHME Mep-.
OTPROOTKH HAKarsd, Ipag THMU K3BECTHA- | rejamu, a Taxxe rpax. ressmm, rpa-,
Kami: ¢ mpocjiofi-| cwinHO pasgpolJer—
MM CAMHH, I'pal. | HHMM W3BEeCTHAKAMM
C NPOCJOMIM IVIMHH,
rpat.
HIMepeH- | BHIMC- #3mepeH-| BYUC~ | U3MepeH~ | BHIUC~ HaMepeH=-| BHYjiC—=| N3MEeDEH—| BLUYAC—
HHe JieHHHe Hue JeHlHe |Hue JeHHHe Hue JeHHde| Hue JieHHue
0 80 80 80 80 80 80 80 80 80 80
I - 73 - 68 - 64 55 53 49 50
2 70 70 66 65 61 60 45 45 42 42
3 68 68 65 65 58 58 - 41 40 3y
5 - 65 - 59 - 54 - 38 - 37,5
6 - 64 - 57 - 52,5 - 37,5 - 37
7 - 63 - 56 - 51,5 - 37 - -
20 - 55,5 - 48 - 43 - - - -
30 - 52,5 - 45 41 - - - -

llpyuevadnne:

Yrau B3ATH O3 ydera ocuneit B oTKOCAX KOpeHHHX NOpo:l.




Aol
301 6
1 K
201
10 4
0 T

02 04 46 08 10 b 0 025 050 07 n
Puc,18.

Ons eupenenends xosdpdmnEenra v , H3MeHSALIErocHd
or 0 o 1, mocrpoeR rpadEE 3aBHCEMOCTE €rs OT NPOYHOCTH
ranbx mopoa B Maccese (prc,19,6). I'lpeuHoCcTh B MacCHBe
Meprejyiefl A CR/ILH® TPEIUMH®BATHIX H3BeCTHAKOB MNo/lydcHA IO
pe3ynbraraM HATYPHHIX HCOLITAHHA, OpoBeOeHHHX HA Kapbepe
kEMOepnrToBo# TpyO6kE “Af@xan”. [MpodHoCTh B MACCHBe Ypea-—
Bhiiaitae cnato BHBeTPRBAIUHXCH H/AOTHHX KPYNHOO/10KOBLIX
E3BecTHAXOB (paamep Gmoxa sxono 1,0 M) paccurTama mo
dopmyne, npennoxernnot I'.Jl.®urcenxo.

Tpreenersas 8 u.3 rin,lY cdopmyna m rpadpexs (cm,
pHC,18) Moryr 6niTh ECHONL3®BAELI OIS NpenpacieTa Yrios
OTEDCOB YCTYHNOB HA ONpe/eleHHble CPOKH CTOSHASA Iid mo~
pon, GnE3KMX mo CBOEAM CBDRCTBAM K IDPOLAAM, CJIATAI0LUEM
xEMGepnaroByo TPYOKYy xaprepoB “Ajixan” m " Map”.

§4, Mopoe3eocCcTORXO0O0CTHL I"OPpHBHRX
X oponad H ee CBA3IbB CDOD CKXKOPOCTDbIW
B BeTpPHBAHHKSIS N OoOpoOAaA B TKOCA AKX

CrofixocTh MHOro/leTHEMEp3/IblX U opod K BhlBeTPHBAHHIO
neobxoaEMe® H3yuaTh y>Ke HA CTaJMM pa3Be[KH, mpoBoas Ha-
6monennd 3a M3MecHEHHeM KepHa Bo BpeMeH¥ non Bo3aeficr-
BHEM AreHRTe8 BLIBeTDHBAHHS NOPH HAXOXOCHHA €ro HA OTEDPHI—
TOM BO3ayXxe Hocjle H3BjleYeAHS KepHA H3 CKBAaXHH,

Habmojaerns 3a nmoBeeRHEeM KepHA MHOI'oO/le THEMEep3hiX
Oopoa NSeKA3pBART, 4Te €re pa3pyilleHHe HAYHHAETCH Cpaay
e Nnp EH3BJeYeHHH H3 CKBA)XHHH H N@CIeAyOiUero OTTaHBa—
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nrd, Kepn mamecrndxa (xaprep “Afxan’, XxepH mpoiexan
jleToM MeCSI Ha OTEDHITOM Be3Ayxe) damie BCEro -paspyliaer—
Cd Do HAC/OeHHI0, B GONBUIAHCTBE HA CTONGHEM M/IH NARTKH
BhiCoTOR 8T 3 CM e 18 cM; pexe pa3pyllaeTrcs o CKPHITHIM
rpeuirraM, KepH mepreneff 3a are xe BpeMs pACCHIAICH Ha
oTOeNbANEe XKYCOUKH Oe 3 cM, MecTaMH BooSile npeBpalyasich
B Opecey.

Onnaxo, HaGnogeHAd 3A moBelleHHEM KepHA B HOMIeBhLIX
YCNIOBHSX MO3BO/NAIOT CYHHTH, B OCH®BEOM, ® Ka9eCTBeHHOM
E3MEeHeHHH MHOI'0/le THeMep3/siX HOpod HO0A BAHIHHEM AreHToB
BEIBE TPEBAHHALA,

Bnranre mEXA0B 3aMOPAXXEBAHHRI—OTTAMBAHHS HA YMeEHb—
HIeAde OPOMHOCTH NOPOH, T.€. BIpelie/leHAe XX MOpPO30CTefi~
KOCTH, IPOBOAUTCH B /1aG0paToOPHEIX YCIOBHAX,

Hsyverue B naGopaTopHHIX YCNOBHSX B/IHSHAS MHOIOKpaT—
HO DOBTOPSIOUIXXCA NPONECCOB 3aMODPAXKHBAHHA-oTTAMBAHMS HA
pa3nHYNbe THIK nopod npoBonunechk Bo BHHMMM Ha e6pas-
pax HETEEApEYecKed dopMel, EMeOIUEX padMmepnl O = 40-
35 MM 1 W = 70 mM, O6pa3un samopakupann npr b =
-30 '+ -35°C, a sareM orrammanz B Bonme npE b =18:20°C,

B peaynerare npoBeneHEbIX HCHHTAHHE yCTaHpB/IeH®,9To0
H3MeHeHHe NPOYHSCTHE NMPPOA HPDACXSART Hocie GonblIoro YAC—
na HEKIOB 3aMOpa>kABARHsA-oTTAEBanmd (pmc,20,Tab6n,15 @ 16),

g Iporao3upoBaTh Bo3MeEXKHLIE H3~
o MeHeHHS TON0XeHHd GpeBOK YCTYHOB
600 : BCileICTBHe BHIBeTPHBAHHEA Heobxonm-—

° MO X8K O INPpOeXTHPoBAHREA, TAK H

“w 071 NPAaKTHEE SKCH/IyaTAmHEE XaphepoB,

TR T @@ INMpennaraercs cnenyollE#f IyTh
Sweao yurad sowepaxculanus-ommoubanus  YBASKH N®/IeBLHIX H AAGSpPATOPHLIX HC~
s, C.HGIIOB&HHK H pupeelleHHEd BO3MOXK-—
'”;‘; HoCTefll CKOPOCTH #SCHIIAHHS YCTYNOB,

B YCIOBRAX MHOronetTHeMep3nulX no-
pona:

2

7

013 7 RS 1. e pesayabraraM noieBHX HC—
Yucho,qunnol sanoparcubanug-ommeubanes  Clle1®BAHUME onpenendercs XpHTE-
Puc,20. Yeckad# NPOYNOCTh NMOPOALI NPA 8CH~
OAHHE O/ pa3jd4HbX YI'7I0B OTKoCa
ycrynoB ~ Ky ;
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Tagmma 15

TadIHOa pPesy IbTaToOB ONPeNeJNeHHd MOPO3OCTOREOCTH IOPOR

HamveroBaHKe Koym- |Yuoso mar- | BpeMeHHO® uxeEne | Mecro=-
TOPOIH 9eCTBO | JIOB 3aMopa—| CONpOTHB- YHOCTH o
po 00pas~ | RUBaRNA-07-| TeHRe ocure fme lpmovarme
0B TauBaHHA CEATHK 6cx, [MKJIOB
Kr/cM
Kao/mHE3EpOBaHHHE
TeCYaHEKR 4 - 103,5 - lixe3rasrau
. 4 3 51,4 0,50 "
3 8 44,3 0,97
" 3 8 Paspymumscy - "
" 2 9 Paspymumcy - " Cm.pHc.20,a
" 1 10 Paspymwmcy -~ "
" 1 11 22,1 0,70 "
" 3 I5 PaspymumicyH - "
Tad6po 2 - 2012 - Ynoran
" I 44 1348 0,33 "
" I g7 1330 0,34 "
. 1 I20 1280 0,36 "
JInacas 2 - 1608 - Aftixan
" 2 45 1610 - "

W3BEeCTHAK IVMHACTHE - 800 - Afftxax B3gTo N0 pesyJbTaTaM
ncnuTagui Ha Kocol
cpes

" 4 I0 706 0,I2 " Cm. pHc. 20,0
" 2 25 596 0,25 "
» 2 45 465 0,42 "

[lecqanucTult Mepreis - - - - Afixax BsATo 00 pe3yJbTaram
HACHRTAHHK Ha Kocol
cpe3

[lecYaHECTHE MepreJi I 3 Paspymuics - Aftxan

" 3 5 Pagpymnnca - Aitxan

Mepresm 3eJjexue,

480-470 M - I-4 Paspyuanreq - Aixan Ha ocHOBaHUR MHOIO-
!mgennux HOOJIeBHX K
12 TODHHX Ompene—
asageope ome

Mepresm, 4I0 m - 4-5 Pagpymanrca - " "

Mepremt, wnuxe 400 m 2 7-8 Paspymapres) - "



Tac/mna 16

Tnyon-| Cocrosrre 0GpA3IOB Brax-
HamMeHOBaHMe | H& 3a- HOCTH
Iopox Jera- Mep3zime Tayme Tayme~5 LMKJIOB Tesue -I0 mxiI0B w
HEd, d
M cnemie- | yrod BHYT-|cmemie-|yrox BHyT-|cuemne- |yrox sHyT- cmemne-{ yron Buyr- %
HAe IN{lé peugﬁgc.}a HUAE Kué ;Tngéuéggop HHEe Ké pEHHeI‘(}D me K, eg;x{ggc}a
T ) TDEHAA
Kr/C Thanah |wr/e . [xe/cu? [TPCIIR L, Kr/cM® rpar.
Meprear u3BecT-
KOBHH 50 75,5 37,5 - - 46 33,5 22 35 9
Mepreas nmoJio-
MHTOBHI 50 97 23 52,5 32,5 - - 54 25 6
Mepress mosomu— | _
TOBHI 100 208 34,5 143 32 76 36 68 30 5,5
AneBDOJHT 200 - - 51 36 48 35 22 32 6,5
Npumesanue: Tadimma mocTpoeHa N0 MCIHTAHEAM Ha TPEXOCHOE CRaTHe

(xapsep "



4. I'porensitca naGeparopHbie HCHbLITAHEA NOpPOAb HA
Mope3ecrofixocrh, Crpesarcs rpaduxi, nonobine H3oOparken-
HBIM Ha pHC,20,

3. Onpenendercsd XonEYeCTBO DEepPexXoXoB B I'0oAYy TeMiue~
paTypsl 9epe3 Mynk H MOLIHOCTB C/IOS DTTARBAHKA-TIpOMEp3a-
HES 38 CYTKH,

TlosacEEM cxa3aEHoe HA npemepe, [denycrmMm, uars Heob-
XOAQHMO 3HaTh HACKOALK® oChmaercd 3aa 1 ron Bepxuass Gpos-—
Xa ycryua, Cno>eHHers -MeprenaMy, [1e namaniMm aaGoparop—
HbIX HCHHLITAHHf HA Moppe3cCTORKOCTH o6pasnn 8Toll pasHoBRA~
H®CTH NOMHOCTBIO paspywiaprci %epe3 1-4 UEK/I6B, B CpeaHeM
qepe3 2 nExjna, MMmesd umcno mepexono® B roay xepe3 Hynlhk
oxpiio 70, MowWHOCTE CNOS ®TraRBANHEA-TIpPOMEp3aHHs 38 CYTKK
exono 5 €M E 3HaYeHHS XPDHTHYEeCKO# DpPOYHOCTE Meprened
NpH SCHIMAHNHE AAS Pa3nHYHHIX YriioB oTkeca ycryma (pac.18),
DONYYEM Be/HYHHY SChIIaHHS BepxHed GpeBkE ycryma (Bsico—
ra H = 10 M) oxono 180 cm. B ecreCrBeRHHX e YCIOBHAX
oChImaeTCs, XaK IpaBEnie, oxono 250 CM, 4To BH3HBaeTcH
B/IHSHAGM OTTARBAIOLIEX jIbAHCTHIX HPOC/IOEK, CKONmIeHHeM Ha
6epmax armecdepHbx Bod H HeALM PAAOM APYTEX GAKTDpPOB,.
Taxzm obpasem, daxruvecxas BenHINHA oChmammsd Oq (Byner

pabua —qa-g = Pn-™
Gg=ap g =~ =,
roe  (up ~ BellEYANA SCHIAHHS, PACCIHTAHEA HA @CHOBAHEK
nabopaTopELIX H JaCTHYHS Ne/IeBLIX HCCnenoBa=
el (oupenenemse EKpETEYecKoft npewHocTE Ky
npH OCLIAHHN);

‘Wu- YHC/IO mepexo[sB TeMIEpaTyYps B r'oay 4epea
Hynb;

Wy~ 9HCIP UEK/I0B 3&MOPAKEBAHMS—oTTAYBAHHES B a8~
GopaTopHLIX YC/IOBHSX, N® UPOLUECTBEE KOTOPHIX
ebpasany nopon 6ynyr obnazmark nNpoiHOCThIO,
coorBercrBypileff XxpETHYeCKkoRf npourocrE K
npHa HHYepecCylolU®X HAC yriax erxoca ycryuna

.

M - MOWHEOCTR Cilefl OTTAHBAHHS-IIpOMep3aHHd 3a
CYTKH, CM;
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(I - xo3ddHENASHT, 3aBHCALUHE OT UPOYHOCTH NOPOALL
B MOHONHTE, T CTPYKTYPH Nopeak: H mMarepHana,
3ane/HAOILers TPelLuHHb, & TaKXe oT K/IHMAaTH™
YeCKHX yChoBdf,

Ona cpaBHETenbH® CHAGHX NSNYCKANBHHX HOpPOa THNA Mep-
reneft (6e3 sicH® BHIPAXKEHHO# TPELIHH®BATOCTH, Pa36GHTHIX BO/IO-
CSHBIME TpeliEHaMH) xoaddurnueny q MoxHe NpHHEMATL paB—
HuMm 1,0-1,4,

Ina Gonee mpovHHIX HOPOA THNA NEeCYAHHAKOB, APTH/IHTOB,
ajeBpONETOB H T.O, Xosdduomenr q < 1. Toumo 3maveHme
aroro xosdpHREEeHTa MOXHO Oyader ompene/NHTh HA OCHOBAHHH
H3y4ieHus BbLIB@TPHBARHS STHX NOpod, XAk B nabGoparopsnXx, rax
H B HATYPHHLIX YCNOBHAX,

[nda cHi!bHD TPELURH®BATHIX nopoa C Goabuielt HPOTHOCTHIO
B MoHondre (oCoGeHHo Anf mopoA MenKoOIOKOBOR CTPYKTYPhHI C
IMHHECTHIM 3aneiHATe/]eM Mexnay 6noxamm) cienyer onpene—
n9Th CKOPOCTh BLIBETPHBAHHA OTKOCOB YCTYNOB BO BPEeMEEH IO
MeToaHNKe, M3NOXeHHoff B n.3 HacroduleX rnaBn.

r'1ABA Y

OMPEAOENEHHWE YI'/10B HAKJ/IOHA BOPTOB
KAPLEPOB B YC/IOBHUAX MHOTOJIETHEMEP3/ILIX
rnmoron

§1,Bub6op pacuetTHdH®sx
XapaxTepUMHCTHTE K

Paciers ycreitamBecTH GopTeB H yCTynoB xaphepoB Hpo-—
BOOSTCA HAa OCHOBAHHMA [1AHHEIX 0 DU3HKO-MexX8HHYECKHEX CBOR—
cTBax BMelUALINX NOpoJ K ® CTPYKType MACCHBA,

Bopra xaprepa paataBaloTca HAa Y4ACTKE, Ka)<asit M3
KOTOPBIX MONXKEeH XApaKTepH30BaThCHd OMHOPOAHLIM COCTABOM
nopoaA C OAMHAKOBHIMH (HIHKO-MEXaHHYECKHMH XapaKTepuc—
THEKaAMH, [1n9 xaxxaore ydacTka CoCTaBiisdercs reojoraieckai
pa3pe3 C HaHeCeHHEM BCeX NHT®NOrHYecCKEX pasHoBanHocTed
HOpoA M CTPYKTYpHe# XapaKTepHCTHKH yd4aCTKa.,

Ha reonorryeckmfi paape3 HaHOCHTCS OpPHEeHTHPOBOUHHIR
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npedEnE Gopra H NMOBEPXHOCTh CKONBXXEHHA, 3O TUME NOBEepX—
HOCTYMH SIPANHYHBAETCH OPH3MA BO3MOKHOT'O O6GpyLUeHES mo—~
pon, Ne XOTOpPo# H onpeAendioTCS OCHOBHbe PA3HOBEOHOCTH
nopoAa, claraioliEe OaHHele YIaCTKE Kapbepa,

CpenHeB3BelieHRbe A8 BCEero pa3pe3a nokas3aTeid npod-
HCCTH NOpoA CHemjleRHe K B yron BHyTpeHHero TpeHEs [
onpeaenaoTCH np dopMynam:

+ + ¢ .
K, -« 1 KM.'I/... K”n Vn
1 1 2 2

K = ;
“cp L
p - PO, L, + P262 Lot...t PnlOn'ln,
cp ZH‘I 6; li
1=1

roe Yy,l;.... v, = ANEHA ®TPe3KOB BeposTHON HOBEPXHOCTH
CKONBbXXeHAs Oad Kaxxaore Gjioxa mopon
C XapakKTepECTHKAMH KM_ X Py
v

6,,062.... 6, = CpenHHe BEeNHMYHAH HOPMA/BLHOI'®S HAanpaMce—
HHS M® CO®TBETCTBYIOLIHM OTpe3KaM noBepx-—
HOCTH CKONb)XEHHUS ;

L - ofmas nnmna moBepxHOCTE CRONLxeRnad,

BenuduHst yriieP BHYTpeHHers TPEHHS H CHeI/IeHHS K&K B
MAaCCHBe, TAK M O0® KDHTAKTAM TPeIl#H NPHHAMAITCH Ne OAaH-
HhIM fnabepaTOpHHIX H HATYPHLIX McnosiTaHE#, [TpE oTCyTCTBHE
HaATYpHbLIX HCOLITAHHE CHENJ/IeHHe TPELUAH®BATOr'0 MACCHBA pupe-
nendercd no dopMmyne KM = K‘ e A ; A\ onpenensaercs
ne ra6m,12,

B nenydeHHhle yxa3aHHHIM CHOCOG®M XapaxTepHECTHKH He-—
o6xonuMe BBeCTH Ko3ddHXHeHT 3amaca, neab3ydCh ClAeAYIOLUHE™
MH dopMynaMHa: K

P _ 8 P
K = " 't,g p =

p w nw

Kesbdrnrenr 3anaca 1 aO/ld XapaxTepECTHK Ooay-
CKAnhHBX ¥ CXARBHLIX NepPsa B TajioM COCTOAHHA NPH pacierax
yCTOG4EBOCTE GopTeB Kaphepes o0LIiH® NPHAHMAETCH PABHBLIM
1,3.
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B yCisBHAX MHSIsAeTHeMep3islX nopod X BubGepy kKesd—
(HOMeHTA 3amaca cieAyeT HSAXOAHTL Ne~PA3HOMY, B 3aBHCH™
MOCTH BT TOr'c, XapAKTEDHCTHKH MA/IHIX H/IE 3aMOPOXKEHHHIX me~
pon DPHEHMAIOYCH K pacyeraM. Kak sTMevaeCh, IPeIHSCTH
MACCHBA TPELIHHPBATHX MHESTS/NeTHEMEpPINLX NOPOL AHATHATENL™
HO Bpille OPOYESCTH MACCHBA Tanelx mopoa. OaBaxes, Kax noxa-
3HIBAIOT BNLITH, BHCOEAMH NPOYHSCTHLHIME NOKA3ATEAMH Xapax—
Tepu3yercsl Toilkke 6mGTpas (Mrassenmas) npe¥EecTh 3aMopo-
XKeHHbpX nopon, C yBenaveHHeM BpPEeMEHH NPE/AI®XKEHHE HAIDY3KH
pa3pyluaplliie yCHEIHS YMeHbLIAKTCH, T.6, OPOHCXOOHKT CHHXE™
HHEe NPOYHOCTE BD BpeMenH, [IpE 3ToM, CRHXEHHe NPOYHOCTE
Mep3/hiX mopoA HPOHCXOAHT NOCTENeHHe B TeXEHEEe LJHETeNbHO—
ro BpeMeHH,

YuaruBas aTe, K pacuieraM clefAyer NPEHEMATHL Xapaxre—~
PHCTHEE NpPOYHOCTA MEp3/ILX Nopod, COOTBeTCTBYWILRE IOH-
TenbHeMY OeRCTBHIO HArpy3kH, [1psBeneHHbe SXCOEpPHEMEHTHI
NOKa3KBAIOT, YTO AJNATE/IbHAS NPOIHOCTh Mep3jors MacCHBA
cocraBiger npaMepEd 80% eT ODpeIHOCTH KpaTKoBpeMmeRHoid. T,.e,
CHen/IeHHe Knn.M= 0,8 KM; yrosl BEyTpeHHere TpeERd t,gp

= 0.8 Ygpy

B srem cnydae BenguHHy xosddEOEEHTA 3amaca cneayer
npEHEMAaTh papEo#t 1,20 + 1,30 ® ompenendrs nmo dopmyne

oM

"= t'g P TP C0sdi+KL _  ATyd
TP, sin dy ¥ Ted

=120+ 1,30,

roe P,- Bec 6nexa npE3Mbl BO3MOJKHero oOpylieHHd, T;
ff = yron BEyTpenEere TpPeHHS HOPOA IO HOBEPXHOCTH
CKOIIb)XeHHRH, Irpai.;

K ~cnensenmme nopon ne neBepXHOCTH CKONbXXeMHS;
r/u2;

L ~ nanea nomepxHOCTH CKDNBLXKEHHSA, M;

oly~ yron HaxnoMA moBepXHOCTH CKo/ibXeHHS Grexa,

B cnaysae, xorna x pacieram ycreflNEBOoCTR Gopros, cio-—
XKEHHEIX MACCHBOM MHOTOJleTHeMep3NsX Nopod, HPHEEMAIOT
OPOYHOCTHAIC IOKA3ATE/IH, XAPAKTEPH3YPLUKe Ta/ALIk MaCCHB,
kosddHOEEHT 3anaca Ciledyer DpEHHMATHL paBEuM W = 1,0-
_1.05.
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Kosbdunmenr sanaca ycrofumnecrs GsproB xapbepoB B
CeficMooIaACHKX pafioHax Ciaeayer onpenensrb ne QGopmyae
ZT@-S sinB Yp

2iTeg +8-cos P
roe [5 = Yron Mexny NeBEepXHOCTBLIO CKOJ/IbXKeHHd H Ha~

npaBjieHHeM CeBCMHIecCKs# CH/IN, H3MepeHHu B
BepTEKA/TbHOR NMIeCKOCTH;

W=

$=18 ‘ZR . Kc, Kc - xosbdunmenr ceficMra-
HOCTH,

Benrursa xosddrnuenra samaca pgonkHa GLITh %q)cz
1,02.

§2. Bau6op paceYerHBX CXeM

Pacgernas cxema anda onpenenends ycrofYEBocTH Gop-—
TOB KapbepoB BLICHpaercsi KCxpad H3 reo/IoOrE9eCKoro cCrpoe—
mug MaccrBa, OCHOBE®e BHAMAHHEe npH BriGope cxemsl Heob—
xonEMe efpaliaTh HA CTPYKTYPHYI0 XapaxTepHdCTHEXy nopoa.Jina
STers Ha repnoravyeckuii paspe3 HaHeCHAT BCe HMeIUZecd B
MACCHBe N®BEpPXHeCTE oCiabiieEnss B BHOe KOHTAKTOB CleeB,Tex

TOHHYECKHEX TpPellHH, HADYLUEHHR H ApPYrux 3eH H HoBepxHeCTel
ocnabnenns,

B nacresiiuee spema BHHUMM /5/ paspabprasnl cxeMal
AnS paciera yCTORYHBOCTH GoproB KAphepoB B DASNHYHBIX HH-
XeHepHe~TeO/IeraieCKEX ¥ CTPYKTYPHHIX ychoBEAX, Ta6nuna
pacieTHhLX CXeM, YCNOBHf HX NpEMeHeHAS H Heobxomumsie dop-
MYTH OpEBeeHHl Ha DHC.21,

Ansa ycnose# MecTopexxneErit xuMGepnATOBLIX TPYGox
Axyrun Gonbiue Bcers mpuMeHEMa cxema 1X, 3ra cxema ns3-
BolfieT y9eCTh HPR pacideTax nopH3oHTanbHEse HIN OoJioroe Ha-
CnioeHEe, & TaK)Xe TeXTOHHYeCKHe TPelIHHH A HAPYLIeHHS C
rOPE3GETANLALIM HIM NOAOTEM naneHEeM (/E6s B CTopoRy BH-
emxu, 1a6p B CTOopoHy MaccEBa), Hmuxe npEBonmETCE nmpEMep
paciera ycroRamBocrE GopreoB xapbepa XEMGepiHTsBo# TpPyOKER
'Mllp'.

Bepra xaprepa xam6GepnaroBoll Tpy6xE “Mup’ cnoxeRs
ocangiHsM KOMIONEKCOM I0poAa, Ipe[CTABeNMEHM H3BeCTAIKE—
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MH, ajIeBPO/IATAME, MepreisMHd H neclianuxaMmi, KoHTaxTh
CilipeB HEeTKO DposB/ieHbl, HMEIOT I'OPE3pHTANLH®E 3ajieraHHe H
TONbK® BO/MH3H KeHTAKTA C TpyOkefi Emeior HeGonbiuof YEKAOH
B CTOpOHY OT pyaHero Tena, CpenHeB3BelieBHble NPOYHOCTHHE
X8paKTOPHCTHEKH MACCHBA H NPeIHOCTHL IO KOHTAKYAM CiloeB,C
yieToM koacddEOEeHTa 3amaca W = 1,2, COCTaBAAIOT:

%
K, =625 /M2,  pu=25°30°, 7= 2,51
K, =142 v/n%,  p,=10°
Yren casEra mo noBepxHoCTAM ecnabnenms onpenender-
ca ne dopmyne
Khn
Y gu= W Pn +

():,p

roe GGP = CpenRee ynenbHoe OaB/leHHe HA NeBEpXHOCTEH
scnabnennsg, ®H B HalueM Cilysae CoCraBiseT

' o 142
t,gq)n- t@, 10° + 155 - 0,176 + 0,109 = 0,285;
¢,= 16°.

[Te H3BeCTHHM IPOYHOCTHLIM XAPAKTEPHCTHKAM MACCHBA
ocnpenendercs BeNEYRHA BepTHKANLHOI'® BTEOCA 1m0 dopMyne

H90=—2T5”- . tg (45°——2h-) =80 M

Hanee, no rpadexy njocxors sTkoca (pHC,22) MOXH®
eNpeeNATH yre/ HaKjeoHA Gppra mo H3BeCTHOff riybkHe xapbe-—
pa, nE6e ana 3ajaEHOT® Yrila ompenensiercd riay6EHa xapbepa
(rax, ona H = 400 M, d = 50°30’),

ITonytennuie BenranEsr H 1 ol onpenenensnl 6e3 yuera
HMEIOIUEXCH B MACCHBe NpBepxHocre} ocnabaemms [3 , Yro-
65 ysecTh BINAHEe YXa3aHHEX NoBepxHocrell ocnabnenms, He-

o6xooHM® enpenenETh NoNpaBoYHLiA xosdpdunmeRT b mo bop—
Myne B =B - C

rae B x 8 Gepyrcs ma rabnl7 ne samaEHLM 3HAYCRRAM
& x p , BemmyEMa c¢ empemensercs mo ¢opmyne /25/:
t
c = —RPu _ .%X)
W ¢n
£) Mpr xescdbdmmenre 1,28 cocramnesa ra6m,17.



PACYETHHIE CXEMBI

B KAKHX YCIOBHAX

ROpPTASBALEOIO DTROCA X Tpe~
wWkes ovpirsa upx Gzaronpesr—
HOM 3&XOIMEER DOBepPXHOCTeft
oCHAGHDHES ;

B vaysae 3 P < p‘

- S B PATHYHKIX YCAOBHAX NMPHMEHAETCA POPMYNH M
g 3 g 3ANIEFAHMHA rnoron CXEMA MPA®HUKH
al 4
Ipr ocopenenewml BMCOTH 2K
n

Hw = _‘f—tgwn
H, = 3—!}91.90“(14.\/1—(5-6‘“ tg ey)

I
1/

Ipe onpenenesun BACOTH
ycrynos ® Soprom npH HeGna-
rORPEXTHOM 3A/TeraKuy mo=
»epxdoCreft ocnebaenEs

pof

1] 4 /26 't\T B |j. o .
Hy =hp+V —ﬂﬁll-tgpwl.g(p-p,‘) ; Hy=H_ ;
h Ky 05 Pn . W€ Hyy ;

n= 7eosp sin (p-pp)

' 1 ) _ hae

H|=hﬂ1—_w . Ousd. -clg}sh Tl‘.) ;
1

_ . _ ' _H
H_HgoW- o =ctgy, (1= ).

a.llnockug Gopr OPH OICYTeT—

By HoOnaronpaATEO OPNEATHPO—
BaMHLIX DOoBepxEHocTefl ocnabne—
mun 6. I"opdonransioe Jdanera—

nye Ciloes npN OTCYTCYBRE OC~
naGnermsx XoMTAKTDB

e Bt o Eiutany

Anrefpamsecxpe C/AOKeREe CMI UD Kpyrao=.
OHABRXPHIECKOff 1OBEPXHOCTY CKONbKENNd;
YcnoBme ycrofmmsocTh

Knle +19p, - Ny
T,

¥ram orxocos onpenensiores mo rpadexy

=1

Vi

a, bopr Buomyxnors npopant
OpE OTCYTCTBMR NeOAANCHpEN 1~
Rex peomopxmocred ocnabnenus
H NASCTAMMRAIX CNO6R B OCHoBA™
axn 6.MBorospycisie orBans
PHXANX NOPOA HA YCTOAREROM
OCROBARER

Pacwer na npenenbyoe paBHSsBeCHe D Kpyr-
[AOCDRANERAPEIECKHM HAE NIABMIN XPpEBonMHeH—
HeM TNOBEPXADCYEM, NePOCeXaluIIMCl B BEN™
nofl TOUKE OTEOCA; MCHONLIYOTCH TAK MO Me™
To0 NPEeNenbNore HANPAXONHOro COCTORARS

Wi

a.Bopr cnomen obmoascEEsnMn
PEXALIMH TIOPORAMYE

K< 12-}{]‘(1-’..9')“}'(1 -y —’2’2)

6.B pcrosasEx GSopra mam er—
BalA 3aneraer Cnoft naacraa—
BAIX THEN

Koen, <0.4H

Aarefpamtecxoe CnoXenEe CERR NO NAABHOA
XpEBONENeAROR WOBEPXROCTR

Ycrnonse ycrolMmBocta : ] >1,

T, =116 - 27 N

Tya =]/ ! no rpaduxy conpo-
THBAGKRYSE CABEXY:

6, =h;ycosty —D;;

- 1 .
Tegs ™ ?h'*"T sinle¢, .

i

Vil

8.B Gopry wveerc2 psa zelbam-
IOHPREEYHO OPEOATHPOBAHENX HO-
BOPXROCTAN OCMAGNORNS; TOROPX
H0CTh OEONbLMKECHNR HA RpODRAE
PMee T Bel ADMAROR NRHEE;
6.0rnans HA CHAOHCTOM OCEOBA-
HHR,

Meroa MHaproyronsamxe can

_Em-5in8(cto® ~tq py)
Ky + 3 nycoste, (18P, -19@,)

tm

8 =™ Pm

Bopr pucsdero Goxa upx ropx-
JoMTANKHEOM HJIH NONDLOM CO~
rIacCKeM 3ajeragas Croes npH
ycnosmm: o >p;

H>H,,a)p<i0® 6} p>id’

AnreGpemiecxoe Clo)XeAR® CHI H& yWACTEe
OPE3MAl AKTHBHOIO OaB/IeNdf

E=XZT-YprN-K, L,;
L= Esin® {clg8 ~t9p;)

K+ %n,; cos’p (9,9 ) '

6, MeroQ MHOrOYI'ONLENEKA CHR

Bopr nexasero Goma mpx
Y noaun:

p <ot <p <80

Al

t.

o

I'Tpa myneaoobpasiom 3efne—
raguy 31oes mopoad

&> Py

Aisrebpemecxoe CADCREC CHE a8 Y4aCYXe
TPA3MM YIOpa

E =5A, IN+K, L -%T; ¢

p - Eeing(cg8 riaph )+ KoL,

2 cosp(Wp—tgpa)  °
Tapartorpr: Gopra onpenenfioyca no rpaduxy
BABRCEMOCTE Mexay BCOTOR OYROCA unoc—
Koro npopnak ® ero yraoM (pxc,8) ¢ noupas~
zck, noaroff uo rabnucam 5,8,

Yonobae YCTOfRNBOCTH

LT, ¢ Kl +1gpa ZN;

COXDaWReTCE D BCEM NOBEPXHOCTRM:
ADB, A B, uADC

Xi

B noponax sechMa XpenxmEx
cnaGoTPRINUKORATHIX KM TIPR
HeGonobliof BuicoTe Gopris

X cpepxHEeil NnpOMAOCTH RAOpOn;
§=p npu p>30°

npu 5<20° § =65

- —In .
& = arcly o onagd,

a=p npu20%<p <30’

Prc.2]

He ~seicora # yron saxiono Gopra: n.8 -sucora ® yron oreoca yeryua; .H op T TePTHEANGARS TpeLUiNa
OTPHBA; b = yron nageHYs C/ioeB E OoBepXEocreldl OCnabneHRs; W= 45 +5fn - Yyrox EaKloNa
J10BEPXMOCTH CKOMRIKQHHS B Bepxsed wacTd; ; — Yron RaxjoHA NOBEpPXNOCTR CKOALIXOUED B mobokt TOWRG,
K. s~ PacueTysie BenTHHEA CrennesRE E yrna BEYTPEMAero TPeKER mMopod; Kn fn - 10 Xe, o RobePREOCYH;
ocnaCnennd ; J - ofheMHLIt BeC MOPOR; L — DiollaAL NOBepXBEOCTH CKoAbkeHHs: D - rEapccrarmuecxoe

OaBleHEe; — BeC snemMenTapiux GHOEOB,
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‘Tadmna I7
TaGJunA NONpaBouHHX Koadbmmerrop B k pacuerHoit cxeme IX

A,rpax. | +30 +20 +IV 0 «I0 «20 «25

4, rpan. | Bo/ Boss | Bo/t | Bo/e Bo/s | Bo/t | Bo/p

4 |1,000 | 0,920{0,8%¢ | 0,795 | 0,740 | 0,532 | 0,470
0,045 | 0,079 0,118 | 0,160 | 0,300 | 0,400 | 0,440

50 1,000 0,910 | 0,815 | 0,765 | 0,627 | 0,550
0,063 | 0,110 | 0,150 | 0,250 | 0,340 | 0,380

80 1,000 | 0,830 | 0,800 | 0,660 | 0,590
0,100 | 0,140 | 0,220 | 0,295 | 0,340

7 1,000 | 0,880 | 0,720 | 0,620
0,135 | 0,205 | 6,265 | 0,305

80 1,000 | 0,800 | 0,690

0,195 | 0,245 | 0,280

. w —0:476 -
B mawmem cnyusae: c 0.285 1,28 = 0,39

B= 0,767 ~ 0,39 . 0,248 = 0,670

H1= H.s = 400 ., 0,670 = 268 M

(mpr P = -10°)

B cnyuae, ecnu 3anana ray6nma xapbepa @ HeoGXOAEMO
onpeneNuTh yroi Haxnssa OGopra, cnenyer, oupeaensas yxalaH-
HeiM MeroaoM O and pasnmusnix 3uavesgdt H @ B, nocr-
pouTh rpadnk 3apECEMecTHE H, eor d (pmc.23) ans myxmBX
apavennft (3 , He XOTOPOMY MOXKHO NOAYYHThH HCKOMbIe Be—
NHEYEHN,

IMTonb3ysick aTEM rpadHKoM nerxo onpeneniaTh yroa ma-~
xii0Ha Gopra Ons mo6Gelk BHCOTH ere IpA COOTBETCTBYIOLIEM
3ajleraHAd noBepxrocre#t ocnaGnenns, Tax, no rpaduxy puc,23
anga H =400 m @ 3 = 10° (» cropomy xaprepa) d- =38°,
npe H =500 m @ 3 = 10° - o = 87°,

Cnenyer upE a3reM OTMETHTb, UTO OO STOMY rpadHKy
onpenensdercf yroi HaxneHia npsMonEHeRHoro Gopra ra.bepa,
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§3BnanrgaHEe
Hu XPEBHGSIHH
' 6opra »m nanaHe
Ra efloe
500 YyCTefRTEBOCT B

=107
B8=0

TIpE eTxpuroft paspabor—
$00 \ xe Mecropoxnaenaf opMma

Tesa Noje3dHoro HCXomaeMo—
r'es enpenenser depMy XOH™

o Typa xapkepa B njiage, B
GonbIIEHECTBE CHNy498eB KpH—
200 N TYpH KapbepeB HMEOT 3aM-—
KHyTylo dopMy C erpaEEYeH—
\ EHIMH pa3MepaMHK,
100 N Ipr sroM, B OOHEX Ciy-—

Hor & sagx c¢opma xapbepa nmpen—
% 300 ;v appona XpyroM, B OPYrax

00304058 60 70 80 «° - pBajoM, B TpeThEX Cilyda-—
9X XKApbeps HMeT BuTIHY—
Puc,23. TYI0 opMy C 3aKpyriieRms-

ME B ropuax, Briemxa Bo

BCex CnywasdX HAnwMHEaer
OUPSKHHYTHIA yCeUeHHHE X®HYC, cdopma OCHOBAHHHA B KOTOPOM
onpenensercsa GopModl xapbepa B nnare.

Ecnu BhieMKa NpenCTaBieHa ONPOKEHYTHM YCOTeHHBIM KO~
HYCeM C XpYraMH B OCH®BAHHAX, T0 yCTOoAYHBOCTL GepTOB BOD
BCex ceuenmdx Gyner oA¥HaxoBof (mpE ycnoBmE, Wre Gopra
Kapbepa CAs>keHbl SAHOPO/HHM MACCHBSM nopoa). Bs Bcex esc-—
TANbHHX Clyd9adX YCTOATHBOCTL eTHoANBHAX YY&CTKOB 60pPTOB
6ynmer pa3nmisofi B 6yneTr 3aBHCeTh He TONLKD 6T NPOYHOCTHHIX
XapaxTepHCTHEK, clnarapllEx 6epra mopoa, Ho E oT POpPMEl BhI—
pesa Gopra B mnaxe,

YuurTniBagd ro eGCrepdTenbCTBO, uTO GONBIUAHCTBO H3BEeCT—
HeIX KEMGepnuToBHIX TpyOok SIXyTHM HMelOY: 0BANIBEYIO HIH Gnm3—
Xyl0 X xpyry dopMy B njaHe, ¢opMa KeNRTYpPoB Xapbepos, IpH
orpaGoTke HX OTKpPHITEIM cmocoboM, 6yner Taxxe spankHoOff HIHM
6nusxef x xpyry. Cnenoparenbio, yCTofiiaBeCTs Gopros 3THX
KapbepoB Gyner Bhiule, YeM YCTOATHBOCTH GopTeB npaMenmnefi—
HbX,
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INpoBenennmo mcecnoavBaNEA NOXAS3ANH, UTO YCTORTHBOCTL
60pToB 3AaBHCHT T pAaAHyCAa KPDHBR3HH X®HTypa Kapbepa.,dTa
3agava pewanach NyreM MOAENHPOBAHHE 3XBHBAIEHTHHIME
MarepHajaMd OTKSCSB Kpyrisi PopMH B nnaHe C pa3IHIHLIM
COOTHOURHHeM riyGEEH H ® panmyca xpEPE3HH R , Ile
pe3ynbTaraM MOOE/HPOBAHHS ®XA3aJI0Ch BO3MOXHLIM OBCTPS™
ETbh rpadax 38BECRMOCTH BeNHYHHH NPHPALUGHHS YI/Ia MaxI0—

Ea Gopra Ad or 'HR— (pxc.24). [Monnaydcs sTEXM rpadr-

ad,
2pad

20

10

N
-
1];,7

Puc.24,

KOM, MODXHD /Ierk0 Olpede/&Th JIONPABKY X YTy XpHBO—
aExefHOro oTKOoCca ONg IANAHHOND padEyca B X BM-
coret H, I'lonydesnaa BenrwmBa nonpaBxa Ad npmrbGamnsercs
E yrny d , empedenenRoMy pacuieraM# no Bubpamgoffi cxe-
me (cm.prc.23).,

ITonrasBanre rpadmxoM e4eHb mpocCToe,

ITe mnamy ounpenendercd BelHIRHA DANMYCA BepxHel
GpeBxH Kapkepa, nocrpoeHHodt no o 6Ge3 ydeTa KpNBE3HA.
3areM pnpenmensiercs OTHOLIGHHE BEINYMEL PAZHYCA X NpO—
extHo# rnybmie xapbepa R /H. Ha ocm a6cmrcc rpadbnxa
H3 TOYKH, COOTBETCTByWLIeR STOMY OTHOLIEHHIO BOCCTAHAR—
7ABAETCH NepneHOHXYNAp Ap HepecedeHNd Cc xpusof, M3
TOYKHE NepecedeHHd NPOBOAHTCH NOPIENANKYIAp HA oCh BpP—
OEHdAT, O® KOoTOped M Gepercs BenduBHA NONPABKM K YTy
HAXJIORA Gopra XpEBO/NEHeRHEOro XDATYPA.

8



Tax, nns xaprepa TPYGxE "Mnp” pankyC XpEBESKL Bepx—
Bmers XoETYpa Gopra R =~ 500 M, Ipm ray6mme H = 400 M,

asTHOIISNNEe
R _ 500
H = 400 - 12T

Orznanwsaem ns oca a6emmcc rpajuxa (Cm.prc,24) me-
nmeEy R /H = 1,27 u B aToR Touxe BesCCTAHABNHBAEGM Iep-
NeHORXy/ASp a® Depecedemuds Cc xpumsd rpaduxa, I1e ecx opar-
HAT ompene/sieM IsNpaBKy, KeTopad B NAHHOM CiAyiae CecCTaB—
mser AX =8°, [Tenyserny monpamxy nprGaBngeM K BejEYEHE

o. , ompenenennef no rpaduxy puc,23, meaysam ans H=400 M
ol = 89° + 80 = 450,

HenbxonaMe HOMHETBH, 9T® OTCHIIKA ®TBAADB M CTPOHTE/bL-
CTB® NPOH3BOACTBEHHHX 80LeXTeB B npeAenax HPE3MH BO3MONC~
Hors OoOpyuieHES Meryr yXyAIUHETh yCIOBEA YCTOAYHBOCTH Gop—
ToB xapbhepa, [ToarteMy EX cnenyer pacme/iarath HA PaCCTOSHRN,
paBHoM riayOmHe xaphepa oT Bepxnefi Gpesxm Gopra.

§4,Pacaser yrness orxo0CoB
ycrynessn

YcrsitamBocTh yCTynss ouperiensercd, B SsCHOBHOM, PHIE-
XO=MEXAHETECKXHMHE XAPAXTEDHCTEKAMHE OOPOO M HX H3MeNCHHeM
B IpOREcCe BLBOTPHBANNS,

Cnabuie Bnaxkable mopoasl (r/iHAs, Mepre/iH) B mporecce
3AaMOPAXKHBAEMA H ODCAEAYOIUEro OTTANBAHEY 3aMETHS Tepdior
CBOIO IPOMHPCTh YXKE HOCNe HeCKDIbKHX NEK/I0B 3AMOPAXKHBA—
REA-prTAEBARNE, Do/lee xpenxme mopoan, BlAXNOCTE XOTOPHX
Ee mpemuiuaer 5-7% (anespenxrTs, MeCYamEKE, OOTOMATH X
Ap.), MeHee NonBepXKeHH BHBETPEBANAN H, HAUPEMep, IOC/e
40 naxnes 3AMOPAKHBAHNS—OTTAMBAHEY, Ne3HAUKTE/NhN® YMEAbL™
AT NepBOHASA/LEYI0 HPOYHOCTh, 1@M He MeNee, IPDR HAAN-
9AE B ofpaane XpenxEX IOpPOA MEJXEX TpPeIlHH H Hapyuiemxd
nabnopnaercs ecnabilerme ero NpotBOCTH N8Cie psaaa NEKIOB
3aMoOpaXkHBAHAS—9 TTAHBANASA,

Taxum p6pa3oM, nmocrencHESe Bo3neficTBEe yXKAa3aHRLIX
daxropeBP NpEBOAHET K oClabneHBE HPOYHOCTH mopon H B pe-
3yNbTAYE XK BHIIO/AXHBANMID YCTYNSB X X COKpALUGNHID LUNDRHLI
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XpeloXpaHETeNnbHbX GepMm, EcC/E mpumaTh Bp BHEMAHEE, YTO
cpok cnyx 6 GepM E yCTynoR Ha rayGoxEX Kapbepax CocCraB—
nger 15-265 ner, Tro MOKHe npeACTABATE BaXXHOCTh NHpPaBBIL™
HOro ompeneNneHEs pacieTHHX XapAXTepPECTHK B NyTeM pacue-—
Ta oupenei/ieHHe SITHMANLHELX napamerpop GepM E ycTynoB
Kxapbepos,

Yras oTXKOCOB HO XapaXTepHCTHEAM IPOYIHOCTE MACCHBA
ropHHEIX MOPOA B Mep3jieM COCTOSAHE BHICOTE DTEKOCA YCTyHa
3040 M Moryr npEEEMarh 3Hawenmd, pasame 80-90° Onmaxo,
BCIeACTBEE ASBO/LMO MHTEHCHBA® IPOTEKAIOLIEX IPONECCOB
KPHOIEHHOT'S BLIB@TPHBAHHS, YIVl1bl OTKOCOB BAIO/AXKHBAIOTCI
Bo BpemeHH, [TesTOMYy yIiim OTKOC®B YCTYUOB B YC/IOBHSX
MHOT®leTHell Mep3/eTh pexeMeHOyeTrcH onpefensrThb, HCXeOd
A3 CK/I®BHOCTH NMOPOJ XK ODCHMAHHI, IO Me FOOANKAM, H3/I0KeH-
BEeiM B rnaBe 1Y (n.m.3 m 4) macrediueres mocobms,

Ecnn HeebxonuMhble aaHHEbe O/18 peKpMeHayeMhIX npen—
pacieToB ®TCYTCTBYIOT, T® YYHTHIBAS HHTCHCHBH®E BhBeTDH—
BAHHEe MHOI'O/IeTHeMEp3/IbiX mopea A Takxe ceficMHYecKoe
Bo3aeficTBHE B3PLIBHLIX pabor H AAHAMHYECKEe BO3OefCTBE:H
TpaHCnepTa X ropioro e6opynosaHus, B pacierHHe xapaxTre-—
PHCTHKE He®OXOAHMo BBOAMFL (B 3aBHCAMOCTH OT COCTABA
mopoa) xesddEnEeHT 3anaca, papEml W =2,5 T 4,0 B Benm-
9HHL] CHenj/ieHAs MACCHBA Nopod H " = 1,3 B Benuanan
yrioB BHyTpeHHero TpeHES, DT0 o6ycloBiHBaeTCS TeM, 4Te
Be/IHYHHA YTJ/la BHYTDEHHero TpPeHHS pA3NHYRLIX IDPOa MANo
H3MeHdeTCH, a AONd CKAajbHLIX H HOAYyCKanbHLIX HOpOXA IpaK-—
THYECKH He H3MeHdeTCd, B ToO BpeMs KAK Be/JHIHNA CHemjie—
HU H3MeHdercd B GonbLUHX npenenax,

1o NpHHATHIM pacieTHbHIM XAPAKTEPHCTHRKAM YT0/l OTKO=
Ca yCToHYHBOro yCTymna ;19 3aLaHHoE BHCOTH onpenenderss
no rpadEXy O/i0CKOre OTKOCA (CM.pEC,22), B ciaydae, ecnm
B MACCHBe ®TCYTCTBYIOT HAJAiOILlAEe B CTOPOHY BLIEGMKE NG
yraem [52[)' KOHTAKTHI CI0EB H/IH OPYrHe NeBEpPXHOCTH OC—~
nabnesnda, B cnyiae, ecniEk B MaccuBe uMerTCHs yKa3aHHLE
NOBEePXHOCTH scnabiieHHs, 3a0TKOCA yCTYNoB meobXoOEMe npo—
BOOAMTH NO HEM, H/IR npeAyCMATDHBATL HCKYCCTBEHHOE yKpen-—
NeHEe 3THX YYacTKOB,

B ra6n,18 npaBeneREs! npEMepHhle BEANMERH YIriioB OTKO-
COB yCTYynoB OIS BCTpedapoiliBExXcd B ceBepHnx pailtorax CCCP
OCHOBHALIX pPAa3HPBHAHOCTeHd NOPOA.
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Ta6nana 18

Yrau 3aeTKoCKH YCTYNOB,
_rpan,

W=30 M | W=140 M

Hanmenesanse nmopon

I'nusa 25 -
Meprenz *) 87 35
ITecuanaxw ¢ npocnesmm meprenedf 70~715 85-70
HspecTHAIXE CHALH® TpeLUHA®BATHIE,

© NPOCHPEME INIMELI 60~-85 60
Cnoncras romua Meprenei, anespo;

IHTPB, NECYANHEXOB 60-65 60
A/IeBPONETH NpOMHLIE 70-75 65-70
IMecuanaxn 78 70
HMaBecrHaxE MOHONHTHLE, nRaGa3H 75 70

[Tepecnansaide mecuiaHMKOB, ajleBPO—
MATOB, H3PeCTHAKOB 70 85

x) Yris erxocoB B Meprensx O&HK AAS AANTENLEOrD
CpOKA CTOSHHA ycrynmes (C y9eroM BuIBeTPEBAHHA Mep—
renef) 6Ge3 M30ASOMOHAOro MOKPHTHA OTKOCOB.

[NpaBeneRanie B ra6n.18 BenEYIMHB YyT'NIOB OTKOCOB YCTY™
NeB PACCYUHTAMEl A/ MACCHBA, HEHAPYLUCHHOI'® H®BEpXHOCTAMH
scnabnenus, nagapiUEMHE B CTOPOHY BHEOMEKH, B cnyuae, ecnu
B MACCHBe RMeEIOT MeCT® NeBEepXHOCTH ociabnekmd, nanaiollme
B CTOPOHY BhieMKH Hea yriaeM Gonee 35~37°, sasrtxocky ycry-
HeB C/eayeT NPOM3BOLHYL NS HHM,

PexeMenZiyeMue BEIHYMHSLI YIVIOB INPEMeHEMH M9 yCTy—
NoB, 3a8TKOCKA XOTOPLIX NPOH3BDAOHTCH C OpAMeHeHHeM oT™
pe3noit Wwenu”, sOpadyemefi B3pHIBAHHEM pacCpe/®TDIeHHLIX
sapanese BB B psae HAKNOHREIX CKBa>kHH, npofypeMmnx Hepe3
15-2,5 M. opyr er npyra noa yrioM 3a0TKDCKE YCTY:Aa,



r'ilABA VYl

METOOBl TTOOAAEPXAHHA OTKOCOB
MHOTI'OAETHEMEP3J/ILIX NMTOPOLO
B YCTOMYHUBOM COCTOAHHH

§l. Kparxuft o53ep MeTOLAO®B
yxpennesnuas nmopona B
eTKgQgCAX Kapbepos

Yrnsl HakneRa Gopres xaphepoB B NpeaeflbHOM HOAOXKe™
HEE eHNpeAendICH (PHIHKO-MeXaENYeCKHMH CBOfiCTBAME H CTPYX-—
TYPHEIMA ®CoOEHHOCTAMHE I'OPHHIX IOPOA.

Onraxe HA NMpaKTHKe [8BO/1LA® MACTO HMEIOT MeCT® MecCT-
Hele o0pylueHBS B ®ChLINAHHA B NeNoM YCTof4HBHX OepToB Kapbe-
POB BCneaCTBHe GAAronpHsSTHO pACIONOXKEHHHX TeXHHIeCKHEX Ema—
PYWeHH# H TpellEH GONbIUOr® UPOTHSXKEHHA, 30H CH/IbH® pas3BH—
Ted{ TPEIIRH®BATOCTH, A Tax)e Gonbluo# CXOPOCTHE BLIBETpPABA—
MHS mopod B eTKecax,

Yroe6er n3bexkarh mepsrocrofiuelft pa3Hocx#z G0pToB Kapbe—
peB, B HoC/leJHHe rodkl B predeCTBeHHoft NpakTEXKe H 3a pyGe-
KOM BCe Halle NpHMeHdeTCH HCKYCCTBEHHOE YKpenineHHe ocnat—~
7IeRAHX Y9aCTKOB GOpTOB.

Hucrraryrom BHHMMH Ba ocAeBaHnE HCCnenoBaHHA ycToH—
YHBOCTH ®TKPCOB HA MHOI'HX OTedYeCTBeHHHIX Kapbepax Onizia coc-—
rapneHa xnaccHpmxanxms nedopmanw# GoproB ® ycrymom /11/.B
®CHOBY K/IACCE(IHKANHH HONOXEHH MPHIHHN H MEXAHA3M OHOI3—
HeBbIX SBJIeHHM

Cyuwecrayolire MeTOAN YKDEN/IeHHS CK&/AbHBIX H MOIy—
CK&/IbHHX NOPOA MOXXHD HOAPA3feNHTb Ha 3 DCHOBHblE rpym~
nel:

1) unxxkenepusie (Mexammwecxme cmocobul) - xenesoberos—
Hele CBAH, LUTAHTH M rE6GKHe TPSCOBLIE TIXKH, 3ALUHETHHE HOL—
nopHble H KOHTPPOPCHLIE CTEHKH;

2) mHEXeHepHe-Teo/lerd4eCKHe — NeMeHTANHMS MAaCCHBa, Ha-—
rHeraiie B MACCHBE YEPEHfiOLIAX PACTBOPOB H NOIEMEpPHELIX
pelIeCTB;
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3) masnEpyomEe noxpurEs ~ BEAGpmIr—Geron; GHTyME—
SamHS, HISNGNNE C NOMOLIbI HIOIAMEPEHX CMO.

B 3aBECEMSCTE 0T CBOACTB H CTPYXTYpPH HOpOA yKpeniasa-
eMOr® YYACTEQ, MOXHO UPNMEHSTh CONeTAHHE Da3/IHYHANX Cno—
cofeB yxpennenmd,

PacueTn yKpennesns pa3jEuHLIME CnoCcob6aME ocnabrnes-—
EbiX y9aCTEOB GOpTOB KApbepoB, TEXHOJIOIHS yEKpenETe/bALIX
pabor, TeXHEXO—SKOMPMEMECKHe NOKA3ATE/IH SKCHEepPEMeHTaIbHBIX
pa6or noapoGHe scBeumiern B “MeToaMYeCKoM PYXOBOACTBE HD
HCKXYCCTBENA®MY YEPEN/IeHHI) ®TKO0COB CKA/NbHHX H NO/IYCKA/lbHALI)
nopoxd Ha xapbepax’ /12/,

820 Mmeronax yxpenneunusd
®TKO®C®B B yCAOBHSLX
MAODronerHnel MmepanoeorH

OrxphiTiie ropake paGoTe B YCnoBHSX MHerojierTHed Mep—
370TH NOJYINAE pA3BETHe CpABHATe/IbH® Helammo, OOHAKOD
yray6nense CYILECTBYIOLIEX M NIPOEKTHPOBAHHEE HOBLIX KApbepoB
macywns rtpefyior paspaGsTEE MeToASB HOAOEPXKAHHS H yKpenm—
7neHEd eCnaGneBAHX Y1aCTXoB 6GopToB NpHMeHHTE/NbLH® K yClo~
BrsM Kpageers Cesepa, CnenudEueCkre yCaoBES MHOrD/IeTHe—
Mep3nsx mopoa rpebyior paspaborxE cnenEdugecxrx cnpcobos
2 ocobsfi MeTOQAHKE paCdYeTA YKpemHTeNbHHX MepOnpHITHI,

Maccesrie nedpopMaNRE 6TKOCOB, CADXEHHbIX MHOIOjler—
HeMep3/biMH I6POJAMH, CBS3AHH C JeTHHM ®TTAHBAEHEM J/bAHC—
THIX YeYBepTHRYHHX OT/AQXKEeHNR H BhBeTPEBAHHEM KOPeHHBIX NO—
pon, XOTOpee B YCAOBHAX MHOr'OKPATHO-N@BTOPHIOLIHXCHE RHAKIOB
3aMOpa>XHIBARAS—~OTTARBARHEA NPOXOMHT oco6eRAp HHTeHCHBHS, B
pe3yilbrare BLBeTPHBAMHS NPOHCXOAHT BRNOJAXHBAHHE 8TXSCOB
yCTynes H, Xax CledCTBHe 3TOr's, yMenbiueHEe (a mpr aaavYenn-
HOM HHETOHCHBH®M BLBeTPEBAHHH MOXKeT HPOE3oATH M monHAS
cpaGeTxa) TpaECH®pTHLX GepM m GepMm GeasmacHocTH,

B TAXEX YCneBEEX Npen®TBPATHTH BTK6CH oT aedopmanmi
MOXH® C NOMBILLIO TEIWIe-THAPeHISIANHOHALX NOKPHTER, DpE3—
BANELIX YMEHLIUATH I'NIyOMHY Ce3pHHOI'$ UDSTAHBAHEY @ Meob—
xonuMef Be/INYHHE,

Ang TennoN3eNSEME OTKOCOB MOXKHNO NIPDRMENITh STTAHBAL-
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IMEe NhABCTHie Marepmans (Mmox, ropd, mnax). Tax, nsx
cnoem Mxa, MoumHocTe 0,2 M, 3a jeTHEA ce3oR riybmEa mpo—
rapBauEsd [oGTAraer Maxcumanbio 0,8 - 0,9 M /13/, Tenmuany
0, TPSMepEKeORHEre BIAXHSrD NOKPHTES, ESOSXONNMYD And
3ALUATH DOPOAHW OT MPOTAHNBANES CBLIUE 3&NAHHOA IIyGEHA
_, MP>KE® UpHEGIH>KEHH® onpenendrh CuHoCOGOM IDCI/IeAYILIHX
nngmuxexn ns dopmyne /18/;:

2 Aus Yo Vg (T, - 175‘ _

0us = .
ua v Wus (8.1)
Yo vgT 1
=‘,/2 Aus NoVgTn (2 _Aus Wn Mo
tWus K Ay Wys- Y[6
rae A ,g~ Xo9(h(HNEEAT TenIONPOBOAHOCTH HISIISNESHHOIO

MarepHana B TajaoM COCTOSHEK, n&u/‘lac.M.l‘pan:
A = ro xe, moACTENAOLIER TOPOAL;

Vg — cpenHgd NeTHES TeMIepaATypa Bo3/1yxa Ho HAam—
HEIM MHOrollermmx maGmonesrit, rpan;

Wy, = nbOoCOAEepxKAHNe NOPOMH, xr/M3;

Wyz™ TO XK, HIONANNOHHOrD MATePHANA;

l .
y)°=‘f .l/ w1 29
- (6.2)
P T T mlagT
8 ﬂf al :
" V+ + 2% ! (6.3)
mg &n T wmiq,T

(]

Mg = dus ; (6.4)
us

1

WMy E—

Ous 1 ; (8,5)
Ay (s _ 1
"( Aus /\u2
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dus~ XesddEuNeRT TemionepeaaYE NOBEPXNOCTH E30JS—
nuE B armocdepy, xxan/m2 qac,rpan;

Wyz~ Xe3dbdRuEeHT TeMIepaTypenpsBoaAROCTH OTTrasBuIef
HasndmEE, M2/9aC;

Oy = ro xe, orrasBiuefi IOPOLH;
i — cxpstas yveunora TasHMEf nbaa, 80 xxan/xr;

T - nepEea xenebarEs TeMuepaTypu Ra nOBepXHOCTH
nexpuiTaa, 8760 wac;

Ta = AnETENLHOCTD jleTHere JNepupaa, 9ac;
Tn — AAETeNLEOCThL NPOTARBAHHS CHOS h’x’ Hac,

Cnenyer orMeTHTB, MTO PACHO/OXKEHEE Ha STK®Ce NPKPhI-
T B3 Mxa, Tepda HIH WINAKA BH30BeT onpeAe/leHNne TPYA—
BocTH (ocobenno mpH GonbLioft BHCOTE OTKOCA), TAK KAK BTH
MarepHansl OOMXKHLI yOepXEBaTbCS HA KOBEPXHOCTH OTXOCA IpPH
HOMOLUH JIOHO/NEETENbANX COOpPY>KeHHR (mampEmep, Zlerxas ymep—
JXKHBapllas CreHxa, Dapajnenbaas HOBEepXEOCTH OTKoCA).

Ons npenoTBpalieNBs BLIIONAKHBAKRS YI&CTKDB yCTYynoB
H GOpPTOB XApLepoB, CIEXEeHANX HHTEHCHBED BLIBETPRBAIOLIEME—
Cd CKAAbHLEIMEH H NONYCKAnbHHIME NOpOZAME, RenecoolOpa3no
YEpenifrk HX TOHKHMH 38AHKEePEHHHME CTeAXAMH (JlerKEMH
XKene3e6eToHHEIME NAHTAME), NpeacTaBIdOLEME cobofi BaG—
pH3r-6eToR mo MerannE4Yecxell CeTke, NOANEPNKEBACMOA IUTAH—
ramu (pEC,25).

B ycnoBrIX MEOreJieTHeMep3NHX HOPOA NARGONLIIEM HS—
MOeNOHNSM noasepraercd napannenbHuft oTEOCy cioft mopon
oEpeneneniol MOILHOCTH, Ha I'/IyOHHY MAKCHMANLHOI'O Ce30H—
HOT'®O NpoTaHBAHHS, MOILIROCTEL STOr'0 CNof paA3/IHYIHA B 3aBH~
CHMOCTH OT MECTHLIX KAEMATHYEeCKHX YCAOBHE H cocraBa mo—
pea. EcnE paccMarpuBaeMhbi Cnof He 3aKpedHTh, TD OoAd
BIESIHEGM HpOLEeCCOB BLIBETPHBARHA OH OODYLUHTCH H B OANb™
melimem sOpywieHEd Oynyr ODHAKIHINEO NOBTopAThCH, I1pEMmMene—
HHe srere cnocoba xpemjenns obecCnewAT yCTORIEBOCThH Ciles,
NDABEPXXKERNOr'® Ce38HHOMY NIDOTAHBAHHIO, 4T® IpPe/OTBPATHY
npoTaNBANNe CISAYOLIHX 38 HHM CjlioeB, I TeM cCaMsM Gyner
oGecneveoRa HeNsCTHOCTL GepM, Yxpennenassi (ynepxammsil)
crenxefi cnsft Gyner drparb kax Ok poibk TENMIDH3O/INPYORIEro
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cned, Kposme rere, ciot HaGpuidr—6eroHa mo MeTannEiecxkof
cerxe raxxe Oyner SBAYTLCE IHAPSH3SNITOPOM H B sipene-—
jlennoft Cremenm TemisE3sadrepeM, Jlamane, nolyteREHe NpH
EcunTanuax /14/, camEOeTeALCTBYIOT ® TOM, YTe Rnalpuar—Ge-—
TeoH SBAdeTCA Mopo3screlixaM MarepmanoM (mocne 400-gmen—
HOT'® 3AMOPAXEBANES NPOYHOCThL €re CHHXAETCS BCEro Ha
14,2%), 7ro, B cBo sYepesb, I'®SBOPET B HONb3Y OPHEMEeHEHHS
nabpuar—-Gerora B ycnosusx Kpaftmero Cesepa,

B 6ynymem (C ynemeBreRNeM HCXyCCTBeRHBIX NOPHCTHIX
MaTepHaneBs) MoxHe 6yner DpEMeRsTbh XOMOMEEpoBARHHIEe Xpenm—
7leHHs, CPCTOSL{He, HANPEMEep, H3 HOMON/JACTOBHX N/INT, OOA—
Aep>XHABAeMbIX CeTKaME H HITARraMHd,

B xauecrBe Mareprajia O/ TenAOH3IoAANRH, 06janaloiie—
re MajinM o0beMEHM BECOM H HE3XEM X09dP(dHNEeNTOM Tenjao—
OpoBOAHOCTH, MOXOT CIYXHTh neRonomacTapon, [ICHE (meuno—
Ne/RCTEPONl CyCneH3msHHLI GecnpecCesuiit), Stor marepman
o6nanaer sbGremasiM Becom 30 xr/m3, xoadpdERACATOM Temiao—
npesonascra 0,035 — 0,040 B BmonenernomenneM sxono 2% eT
e6rema, Henscrarkem arore Marepmana gBjdercs ers ao—
BoO/IbHe® HE3XAad CONPOTHBAS@MACTh MEXAHHYECKHAM NeBpexhae=
HREM,

ChnengdEgeCxaM H XapaxrepEHM A/ XAphepos, CAOXKeH—
ABIX CEKAABLHEIMH H HONYCKA/BHEIMA MHOIOIeTHOMEpP3ILIME NOPO—
AaMB SB/IZeTCHd BO3HHKHOBEHHe 3RWPILEX TPeIUEN Ha Gepmax
ycryues (manpaMmep, Ha xapbepax xuMOepnmroBsix rpy6ox °Mup’
2 "Afixan’), [TeCreneHEse packphiTHe K PA3BETHEe STHEX TPELUHH
MOXKeT BhI3BATh ebpymieHHe 6IeX0B IOpoO X yMeHhlIeHMHe NpoeK-—
THefR wMpEHH GepMhl,

LlinpEEA pAcCKpLITHS YKA3aNHHX TpeIlAR MoxeTr GuTh ca-
Mot pasnawHef: or 1 cM ae 26 cm (HA ywacrzax GepMmul rop.
280-285 M xapbepa Tpy6xE “Mnmp”) M nocrarars 40 cM (ma
6epMax yCTynps xaphepa TPYOxE "Afixan”, C/oxXeHHHIX MACCHB-
HHIME KPYNHO—6/10KOBLIMA H3BECTHAXAMH),

Ha 6epmax E orxocax YCTymoB BCTPevalTCHd TAKXe He— '
GonkluEe SETIOLIEE HEJIOCTH, TAK BaanBaeMmme, ’craxass’,Pac-
KpLITHe TPOeIUEH R “craxaHes’ Briay6bh ycrynee nocruraer 2,0M,

daeMenrTs 3aeraHEs STHX TPeUNH COBNAAAIOT C 9SNeMeR~
TAMH 3A/16r'aHHf SCHOBHALIX CHCTEM TpelUMH, PACCEXANHIAX MAC~
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CHB BMeIUAWIIEX nopon Ha 6nexn,

Ieranbioe s3naxeMnenne Q DSAOOGHLIMHE TpPeI{EMAME
O93Bo/IdeT CHEeNATH BLBOA, GUTO OHH SBIGTCE TPEIUEEAME
nporauBagnrg, OGpa3sBanNe ke "CraxampB’ BLIIBARD OTTANBA~
HHeM MeJIKHX /HH30%eX /1bAA.

He xpoMe Bo3neficTBES BHEIUEKX KJIEMATHYOCKEX Gax-—
TOpPOB, HA pPA3BHETEC PACKDPHTLIX TPELUHH OKASA/IE BIHAHEE H
opyrae AKTOPH: eTCYTCTBEE OTBOOA NOXKAEBHX H TAALX BOA,
a TaxKxe BenylHecd B3pHIBHbLIe p&GDTH.

Ona npensrepaiuenns ofpylwieHR# GnoKoB mopoX H Co—
XpaHeHAs ge/IoCTHOCTH NMPOeKTHOR HIMpHHH OepM yCTynoB, OOoC—
TaB/leHHLIX B mpenenbiee NojjoXKeHNe, HeoOXOOHEM® BCe pacCKpH—
THe TpeiuHHH "3ajexmBarb’, [TpE 3TOM TpPEeIEHNW C PACKDPHI~
TEeM no 15 cM, opHeHTHpeBAaEHLIe mapaluie/ibHp GpoBke ycTyna
H pacnonioXeHMHile Ha DACCTDSEHE N0 3-X MerpeB T GpOBEH,
CllenyeT 3anEBATh HEeMeHTHO-TMECYAHLM pacrsopsM (cooTHoLIe-
HAeM N0 BeCy HemeHT: mecok = 1:3). Tpeiuman Gonbuiors
packpsitas (cBeuue 15 ©M) B “craxags” pexsMenzyercd 3a-—
NHBATH OHEeMEHTHO-TMECYABLIM PACTBOPOM C MeKEM luebHeM,a
BCe eCTrajibHble TPELUHHE! 3a/HBATH INIEHECTHIM DPACTBOPOM
HIM [PYFrHM CBSISHIBAIOLIHAM MATEPHAIOM,

MepoupadTug no 3a/EBKE YPOiUNN, 3aChIEE I'IHRRCTHIM
MaTepHA/IoOM H yKarxe GepM, HpsReAcHEAM® BA Kaphepe KEM-—
GepnuroBORt Tpy6xm “MEpP”, pPe3Ko YMeNLIUHIN KOINISCTBO
PacCxXphBaIUAXCS TPEeWHHA M, CAenpBarenbhe, nedopMamEd
GepM YCTYnoB H eCHIAEEHE OOPOA.

Heobxonrme @rMeTHTb, 4TD NPH NPOBEGHHH MepOXpHEI—
THil N0 YKpen/jeHHI0O yYAaCTKOB GOPTOB H YCTYNOB, CIDMKeHHLIX
MHOr o/leTHEMep3NnLIME NopoOdaMH, Clenyer cobawnars cieayo-
ILHe YCNOBHS:

1, Mpr opcraEsBEe YCTYyuoS B npeaenbEOEe HNOI0XKEeHHE
BLiePXKEBATH OpPHHSTHE NPOEKTAMHE BEJNTHEN YIVIOB OTEOCOB
YCTYNOB H INHDHHY DpefioXPARHTE/IbELX Gepm,

2, IlpE nocraEOBKe yCTyHeB B Ipeae/bNoe NONOXKEOHEe
6ypoB3peiBHsie paGoTe Cleayer UNPOBOAHTHE C COBAI0IENREM
Mep, CrnoCo6CTBYOLIEX NpelexpaHeNNld YCTYNOB OT Pas3pYyLIeRHd
(3aoTxOCKa yCTymoB B Ipeae/nbHOM HONOXKeNEN C IDMOLIbIC
sxpanupywoilef orpeaEsk uienu),
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3. Hesbxomuamp epranmasearh NeCTeSHHELII §TBoA C
GepM yCTymoB AgXAEBHX H Taiux Boa (9TCYPOETH BoaA®OT—
BOAHLIe KANABKEH),

4, NMepen yxpeiienEemM npoH3BOoANThL DGOPKY ycTyues,
suHCTKY GepM oT echmeff, TINATEALEYN RIANNPOBXY GepMm C
nocleayomeff Ex 3acunxof (manpEMep, raaasif C Denhio Co3
[AaHEd TEAPOE3O/SNHONHSI'S Cied) E yKarKsi,

b. Ipr ECnONb3eBaHER HpeAoXpaHHTENLHHX Oepm B xa-
JeCTBe TPAHCHOPTHLIX, B 38BHCEMOSCTH oY yC/IoBER, Hesbxomm—
Me NpAMeRATH Gojlee TIHATE/IbHHE YKPenHTE/hHhe MEeponpHa-
THa: GerenHpoBaHHe GepMhl, HOKpsITEe IIeGHEM C HeCleayio—
we# npenErxoif GETYMOM, ®TCHNIKA NOKDHITHS H3 LJIAKA,

8., HeobxonuMeo NpoBOOETh HOCTOSHELIe MApKilefep—
cxre HabnionemEs 3a COoCTOSHAEGM KAK He3aKpenjeHHbIX, Tax
H 3axpemjieHHLIX YJACTEeB GopToB H YCTYnoB EKaphepos,

Ha ocHoBaHER H3ydeHud daxTEIECKOro COoCTOAHERS Gop—
TOB H YCTYO®B KADLEePOB, C/I0OXEHHLIX MHOI0ONeWNeMep3J/IbIME
noponaMi, & TAKXKE PHLITA MO YKpen/eHEIO oclalieERnX yda-<
CTKOB xapbepoB, npoBenenaerx BHHMHW m npyrEmre eprasm-—
3anwdaMH, CocraBilleHa TabnEma, B KOoTOpoffi NPpHBDASTCH BO3—
MOXKHEIe BEAK OedopManmi X cnocobul yEKpeun/ieHHS HeyCToi~
YHBLHIX Yy9aCTKOB KaphepoB B ycinoBusx Kpafthere Cesepa
(ra6n,19).

K BbeIfopY HeyCTOAYHBLIX YZA8CTEKOB M Cnoco6oB HX yxpem-—
JIeHHs clenyer NOoOXOOHTE NOCHe TIUATeNbHOI'O HHXKeHepHOo—
~reo/forayecKoro H3y4eHHS CTPDYKTYPHHX ocobGeHHOCTe#f ydacr—
X0B, PE3HKO—~MexaHHYeCKXAX CBOACTB NOPOL, C/ATAIOLIAX OTKO—
Chl, YCTORYHBOCTH yWaCTKOB H BAHSHHS HA YCTPSf9YHBOCTH
MHOI'®/ieTHE A Mep3NoThH,

§3, Pacuer xpenneHdad pTKOCODOB
TOHKHAEAMHE 3a48HKEepPEeHHB-HBBMHEH
CTeHKAaAaMH

Kax yxasmBanech Bhuuue, B yCIOBHSX KapbepeB xuMbGep—
NETEBLIX TpYyOex HamGenee npmemieMuM GyaeT ykpenjeHHe
HATEHCHBHO BAHIBETPHBAIOLUEXCE LHOPOMA JEerkKEMH XXejle3o6eToH—
HHIME maATaMZ (TOHKEME 38aHKOPEHHHIMH CTEHKaMH), mpesa-~
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Tadmma I9

Boamoxnue BAnw gedopmainit COPToB B yCTYNOB Xaphe€poB, CJAOKEHHRX
MHOTOJIETHEMED3JHMH TTOPOHNAMM M CNOCOOH MX YKpeILTeHHA

Moponu

PasHopumHOCTR
Tehopmarit

JoNOBAA M NPUYHMHH BO3IKUKHOBEHUS
Redopmanmil

BoamoxHue cNOCOOH YKpeILleHns

CranbHue
DOJIyCKaAb—
HHE NOPOIM

Caadne nec-
YaHO~I'JH~
HUCTHE
TIOpORY

OnoJs3aH#e no non-
PE3aHHUM KOHTAX-
TeM,T o M=
DyLIeHHAM.

OcunaH#e OTROCOB

OCHIIM , OTUIHBARKE
oTTagBUE™ CJOR

flagexue caoes g_sggymenuﬂ B CTODOKY
BHEMKH Kpyue , HENOmyCTHMHE
HarUpyKK Ha OTKOC (OT MHTEHCHBHOI'O
B Xe/I83HONOPOXHOTO TpaHCHnop-
Ta, BECA OGOPYIOBAHEA)

HNagenue cjoes n B c-x'opoxiz‘Il
BHeMRM Kpy4e 30-350.llopona B mpéne~
JaxX CJIOR KpynHO-OJOKOBAA,CcRa00 noi-~
BOpREHHAA BHBETPHBaHND, KOHTAXTH CJO-
€eB K .T BUIIOJIHEHH JABbIOM M Mep—
SVIHM MEJKONUCNEDPCHHM MaTepHaJioM.

BHBETpDHBAHRE NODOX, YCKODEHHO® MHO-
POKDATHHM 38MO eM ~ OTTAHBa-
HReM, BJMAHHE MACCOBMX B3PHBOB M

OTCYTCTBHE 3A0TKOCKM HAKXJIOHHHMM CKB&~

XWHAMM, OTCYTCTBHE BOZOOTBOZA C MMpe-
JoX eNBHHX Oepy yCTYNOB, NOABJAE-
HUe T
CHBHOR TpPEWMHOBATOCTEY K NPOCJIeHTeM
nopox.

BupeTpuBaxue, BO3ASACTBAE IOXIEBHX
M TOIHX BOX.

OTTaVPaHKA B 30HEX C meﬂw

Cball U I'MORME TDPOCOBHE TAXM — [PH Ha-
JMYHAM KPYUHHX TDEUMH X SHAYUTENbHOR
MOIHOCTH CHJIOHHHX X OODYmeEHMD NOPOXR.

JKpeneHne OTHOCA WTAHTAMH.
YeTpoicTBO TENIOU3ONAMOHHEX

TOKPHTHMA,

ilemeHTAIMA — B CHIBHO TDENMHOBATHX
NMOPONax ,Mexqy G/IORAMA HeT MM MasIo
TARHKA TPEHMA, MOWHOCThL 30HH Ce30H-
HOTO mporauBaHma 3,0-4,0 m. Yxpemne-
lz'ne TOHKEME XeJe300eTORHUMA IUNTaMI
HAOpH3I-6eTOH NO MEeTaJIMIecKof ceTke)
noxtepxMBaeMEME WITAHTAME, TOIIOIWIPO-
HMIOJAIMOHHUE NOKPHTHEA-HHTEHCHBHO PH-
BeTpUBapuHecs NOPOAH, MOWHOCTHL 30HH
C@30HHOIO MpOoTAauBAHRA A0 2,5-3,0 M.
“JleveHHe™, 3aNOJHEHHE TpemMH Ha Oep-
MAX YRpemIAnuMMU PACTBODaMM, BOKDHTHE
TENOTrHIPOU3OAAIMOHHEMN MATEPRANANH .

Tenn0-rKAPONSOJALMOHNEE NOKPHTHA.




cramngomeMeE Cobofk HAGpHI3r—~0eTeHE mp MEeTANNHYECKOR ceT™
Xe, NonAepxKMBACMbLIME IITAHIAME,

Cnoli nopoZi, NoABEPraIUAEACH Ce3oHHeMY NPOTAHBARKIO,
YCNORE® MOXET PACCMATPHBATLCS XAK ChilyYee Te/lo, 3aK/i09eH-
Hpe MeXAYy OAByMd YOep>XHBAOIIEAMHE HNapanjielbHNME CTeHRKAME
(cMm.prc.25). Brewunss cremxa - cnofi Habpu3r—Gerona mo Me—
rannEgecxoff cerxe; Apyras, BEYTpeHHEd — MACCHB MHOrol/eTHe—
Mep3iibiX moped, Ea XoTophlllt He pacnpocrpaHsercs Ce3pHHOE
npeTaHBAHHE, T.e, TeMIOepaTypa ero sCTaercd HE)Ke HYNd,

1. JaBsneure O, cnes Cumydeft mopolsn BA BHEIUHNIO CTeR"
Ky MO>KHO onpeneiarb, BeCHoib30BABIIEChL peruenmeM K.B.Pyn-
neneitra x E.B.Kynsesa /15/, xoropoe nporeneEp HA OCHOBAHHH
ofiueft reoprr pacuera, pa3paGerarmoft B,B,CoxonosBcxum,

Ha puc.26 npEBeneHn moCTp®eHHHE AN KOHKpPETHHX Cly—
9aeB sHIOpH BOPMANBHOr'c NaB/leHEd Oy C/Iof Chnydeff nepoan
Ha BHEIUHIOIO CTeHKY.

ans
150
¢ 4 X 2,06
167 S Helou 120 —H=10u
Mowmocme caos y 22
Sn 4 npomaubawus 8,
Maccul nopod 234
& wepsaom cocmoswuu )
il 237 'l

P=rc,26.

Hcxenane painsle nns srors IpEMepa B3FTH CIeAYIO—
mne.

CunbEe TpPelUHHOBATHE H3BECTHAKH MenxoG/loKoBOfi CTpyx-
Typn (pa3mepsl 6nokoB 7x10 cM B Memee) c rammod (o 5-TcmMm)
Mexay 6npxaMH ClaraiorT eTenbHbie yIaCTKE ycrynos., Ha me-
KOTODPLIX yYacTEax HAHGOIBLIAS T'OpPER3OHTANLNAS MOIUHOCTh Cllod
npoTAaHBaAHEA cocraBnfer 1,2 M, T.e. NOIOBHHA MOUIEOCTH CAOS

@ = 0,6 M, ObpemuBIft Bec u3BecTRIEa T = 2,48 v/M ; yron

.
BHyTPEeHHEers TPeHHS H3BECTHAKDB p = 37°% yron rpemms ma-
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BecTHAEKA ne GeToHY w= 32°, BeprEKanbHad BhHICOTA yery—
neB X = 10 M (x -epomEaTH TOYeK, PACHO/I®XKEHHHX Ha
cTeHke), d — yrea, cocraB/leHHHHA CTeHKAMH C TOPHE3OHTOM
(B mameM cnydae yriisl 6TKOCeB YCTYNOB, B3dThie DABHBIMA
80, 65 m 50°).

IMpr pacneaeXeRHM Cipf ChlydeR HOpPOAH OOL YI/IeM,paB—
HEIM YIily BHyrTpeHHers rpesna (B mawem ciyiae p = 37°),
[aBjleHHe HA BHELUHIOK CTeHKy Oyner PABHATHLCH HYMO.

IMo pe3ynbraraM HNpPUBOAEMSAIX Bbilue onpeneieHEll obGue-
ro JaBleHAd HA BHELWIHIOKC YOEPXXHBAOLIY®D CTeHKY HpHE pasaug-—
HbIX yraax Hax/jioHa napajjienlbAbX YHOEp>XHBAOLIKHX CTEHOK noc-—
rpoed rpadux (upamaa 1, puc,27).

IMockoabky rpadux aapucamocts Py = + ( d ) (prec.27)
6ME30X K NpAMOB NHHHH, MOXK—

H® NOIYyYHTh C/leOYIOIUYl npa-—

MYI0O 38BHCHMOCTb:

PQO( d = pP)
90 -p (6.8)

P =

roe P - efluiee naBmnenue
HA BHEUIHIOW HAKIOHHYIO
cresky, P_. — napneHme
Ha BEPTHXANBHYIO CTEHKY;

ol - yronm makmoha cre-
HOK; P - yron Bmyrpen-
Here TPEeHHHS MOPOALI,

Inga enperejieHAd OaB-
nenus (P_.) cunydere Mma-
TepHana HA BepTHKAbHhE
napannenbisie CTEHKE pexo—
MeRAYeTCs nonb3sBaThCH
BhIpaXkeHueM, IHonydeHHbIM
U1 TpexedseBsm /16/:

AR -1 - .
Fro = ol hx ey T o

Puc.27.
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rOe necradgHags C = x s M = yron TpeHHs mo—
pon ne CreHKe,

Koadoraresr K paBeH sTHOLIGHHIO [ABIeHHS ChOIyYero
TYena Ha BepTHXANBHYW I/ISCKOCTh K AAB/IEHHIO HA IOPE3OHTANbL—
HYI0O T/I0CKOCTh,

Ona pramux 3sagensy p = 37° u wo= 32° xosthou-
needT K papen 0,5 /16/. [laBneHve Ha BepTHKANLHbIE CTEHKH,
paccuurasHoe no dopmyne (6.,7) upu @ =08 MmuE T =
2,48 /M paBap 18,6 T,

B npupeneHHHX Belllle pacuerax HpemnnolaranoChk, ITo
cnsft mepoOH, 3aK/IOYEHHSH Mex [y CTeHKaMH, asiaserca abGco~
MOTH® CHIIYYHM, T.€, [ # 0, Kcu= 0.

Onnaxe, peanbHas mopoada 3aKpemjeHAorop cnos 6yner
obnanare cilenjleHHeM, BeAHIMHA KOT®POrs CO BpeMeHeM YMEHb-
waercs,

IleaTeMy npH pacYere yxpemnacHUS OTKOCOB, HMEOLIHAX
OnurenbHsit cpok cnyx6u (10-20 ner), maBneHHe HAa BHEILNIOK
CTEeHKY MOXHO ONpelenfrTb HUCXead HS NPEANOADXKeHHHd, UTo
K =0, [ing orxocoB, EMelOLUAX MeHbUIHA Cpox Cayx6bi,yder
coenneREs fABasercs obfsarenbBuiM, B aroMm ciayuae dopmyna
Ans onpenefleHAS [AaBleHHs HA BePTHKANLHYI0 CTEHKY IpPHMeETr
ClleAyIOLUAd BHI:

K
o0 = (x + Tcli_ - L) 2L, Bk )x (6.8)
c c 9 w e
T1peEEEMAd [J19 HSBEeCTHEKOB C NPOCHOAMH TIHHE LHOCIHE
MHOI'EX HHKI0B 3aMOpa><HBAHES~OTTAHBAHHS XADAKTEPHCTHXH
P=37°= Kcu = 0,5 /M2, nenysEM mo dopmyne (6.8)

P90 = 18,3 r.

P

Ilapienne Ha BepTHEANbHLE YIEPXKHBAOLIME CTEHKH MOXK—
H® pacCIHTaTh H me Merody Pymnneseiira-Kyusdema, [1a sToro
nopoasl C TPpeHWeM H CHen/leHHeM 3aMeHHM Cobmiydeft mopozodh
c Kc = 0 B yrioM TpeHHs, pABHLEM yrjiy casgra, [1nd mopon
c yxa%anauuu Bhlllle XApPAKTEePUCTHKAMH ONpeaenuM yroll CaBaA—
ra ¢ = 50°% Ilpr srem nonyaum P . = 14,9 r, 6nE3KEe K
paccunTaHiseMy o dopMmyne (6.8) -91%.3 r. [Toacraenaga ama-
9eHAs PQO' YYHETHBaWLUEEe ChenyeHHe nepoan, B dopmyny (6.6)
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H 3aMenss yren TPeHHS [0 NOPOAK YoM CABEra, moay™
9EM Oabinexme (Py ) EA HAXIOHHYO yOEepXKHBAWILYID CTERKY
npE mobGoM yrie ee HakjoHA,

Xapaxrep m3MemenEs P ¢ yBenmueHEOM CRellleHEd SCeH
B3 rabu, 20.

Ta6nuna 20
K T/M2 Yrox d , rpan,

80 65 50
0,0 18,6 10,8 5,68
0,25 17,7 8,1 2,6
0,5 16,3 8,1 1,0
1,0 12,9 2,8 -
1,6 10,2 0,68 -

2. Pacter napaverpss ynepxEBapuiell xene3oberonAoR
M/IATH H LWITAAT PACCMOTPHEM HA NpAMepe AN YCIOBEA Kapbe—
pa tpy6xm “Aiixan’ (cM.prc,25).

B aroM cnytae npm AnHNe WANTH IO BBICOTE OTKOCA, pAB~
Hok 11 M, B ofmeM faBleHEE HA BHelHoi crenxy 10,8 T Ha
1 mor.M mpoCTHMpaHHES yCTyna paBHOMEpH® pacupeneileHRas Ha—
rpy3xa cocraser P =0,88 r/m2, Hcxoas E3 ynob6crsa npo-
Benednst 6ypoBunix pafor, IITANI'H MOXHO peKOMeHASBAThH 38~
Knagmsarth B 1-2 M or OCHOBAREH ¥ oT BepxHefl GpoBxH ycry~—

na, [Tpamem = O, =2 M, Toraa pacCrosiHie MeXOy emopaMH
1=7TwMm,
Onopenle peaxnss 6ynyr paBaw /17/:
Aon-BongP(al+ —21')" (6.9)
Aon = Bon =54 r. °
PacYer umiyasr mpo3BoanTcd no dopmyne

ADII = %VZMQ,RQ' N (8010)



roe Aon = omopHas peaKmHs, KI';
% r%- pacgersas mnowanb CedeHEs, CM2;
v~ Ko9h(DHNHEEHAT ycnoBHEt paboTh, wg 1,0 3
Rq - pacuernoe compormBnenre apMaTypsul; xr/cm2.

Jina ropdaexaramBo# apMaTyph 5epnonnqecxoro npodrasa
E3 crana MapxE 5 Rg, AT 2400 xr/cM”®, Tegma pacuersad uao-
manb cevdeHHAd 2 __onm - 2
nr = ‘W‘llq,Eo, 2,25 CM .,
B coorBercrerm ¢ 'OCT-5781~63 x sroMmy ceueHmio Gam—
)e BCere HOAXOASAT LITAHrM H3 ropSYeKaTAHEOH APMATYPSAI

nepronmrvYeckors npedans (mapxa Cr.5), Homep 18.

LITaHr® Moryr nmpEMeHSTHCH KAK C KIHHOBHM 3aMKOM,
rax # xene3oberonHnle, Ho B NpE ACHO/IL30BAHHE ILUTAHI' C
K/HHOBHIM 34MKOM IPOCTPAHCTBO MEX/AY CTeHKAMH lunypa H
IUTAHr®A OONXKHe 3amONHATHLCE UHeMeHTeM (HIR APYrEM 3a-
HONHHTe/IeM) Anf TenjoH30/SNHE B MACCHBe MHOIrOJeTHeMep—
3asX nopoa "BEyTpPeHHero” 3aMKa LITAHIH.

O na onpenenerEs raybunnl 3anenxu (3amxa) xeneas—
feTOHEOR LITAHrH B MACCHBe cilenyer no dopMmyile, NpEBOAH-
mofi B paGore /18/, paccimTarh BeNHYHHY yHelbHOr'o CHen-—
nenma Geroma ¢ apmarypok ( R J:

_ 1/RaRp otp(45°-F/2)
Ren ]/ Gsin (65°=Pf2) (6.11)

roe R_ - pacuersse cenmpoTEHBIeREe apmaryph, Ra =
= 2400 xr/cm2;

R_ = comporuBneHre oTpsiBY IOPOA B MacczBe,xI‘/cuz
Mo manusMm BHHMMH R_ B nepsoM nprGarxke-
HHH MOXKHO HIDHHSTL peancg (0,25+ 0,3) Kcu.rnp
KCII— choenyieHHe nopoad B aeuapymeuou MAaccCHse.

P - yron rpemms nopons, P=237 °.

CoenneHRe B MACCHBe Me/IXO6/I0KOBHIX H3BECTHIKOB C
rIEEKOf TpeHHS Mexay G6loKaME mo pe3ynbraraM HAaTYPHBIX
BcnniTaHRA nmpEMeM paBEmM 2,168 xr/cMm“, Torpa no dopmyne
(8.11) R’cn = 13,6 xr/cm2,
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Tpebyemyw mneiu4dHy 3aMKXA oupejeidemM no gopMmyne
718/

d- - Ra
1/8" QR’CM » L5= 80 oM (3.12)
roe d, - nmamerp IITAHTH, d = 18 MM,

HeofxoaEMyio Mapxy neMeHETra, cnocobHyio co304aTh HYX-
Hoe R’cn' MOXHS snpenenirth no rpadexy (pac.28).B namewm

Rey
Apmamypa nepuoduyecKo2o npogu A9

@
2

fnadxas apmamypa

8
.

i

Cyennenue Gemowa ¢ apmamypou

100 N 300 ‘ 500 "Ry
Mapra yemenma

Prc.28.

cny%ae O/9 nopoA C NOAOXKHETenbRef remueparypofi sTo Gmi OH
uemeHT MapkH 100, -Ho B ycnoBuax MHorolleTHeMep3ibiX mo~
pod BHYTPeHHHR 3aMox Oyner HaxoOHUThCI B o6nacTH oTpHEma—
renbHbIX TeMmmneparyp. OnuTel noxa3nBaloT /19/, 9ro GeToH aa
28 cyrok rBepnenns npm 0° HaGupaer 40-50%, a npE Temmepa-
type or -1,5 mo —2°C (ure 6ymer cooTBercTBeBaTh TeMmepa-—
Type mopon oXono “BHAyTpeHHero” 3aMKa LITARArE HA Eaphepe
"A#ixan”) oxone 20% npeiHocTH 6eroHa, TBepAeBIers B HBp-
MalbHBEIX yCnoBUsX, [TesTeMy B YCNOBHAX MEOTrO/IeTHEMep3llkX
nopoa Mapky 6GeroHa cneayer BHOEpATE C yd4eroM remuepa-
TYpsl HOPOA OKO/® BHyTpPeHHero 3aMKa ILUYAHrH (B HalieM HpE-
Mepe cileZlyeT pexeMeHaeBaTbh HeMeHT Mapxr 500).
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TaxeMm pGpa3sM, ofluag Anasa XxejdeloHeToRBOA LUTAH-
re 6yner paBHa

rae U§ ~ nnmea “BEemHeres’ SAMEA IITAaHTH, M;
Vy = OQnEsa wraErE B yKpem/ISeMOM MACCHBe, M;
13 = anmsa “BEyrpensere’ 3aMEa WITARrA (BHe 30HL!
Ce3pRHOr'S STTAHBARELA),

B nmamiem npemepe L =2,1 M,

IMeckonbxy MarepAail LITAAr fABASeYCA XOPOIUAM NpoBOA~
HAKOM Tenna, "BEemBdE’ 3aMoOK IUTAHr CledyeT HOMHOCThIO
DeMeHTHP®BATh, OAS ere Ten/aOH30/AINHH,

Onpenenus marmfapoiuiit MeMeHT B npoaere /17/, paBHbI#

2
Myae = 5= (L - SR INCET

nepexoaMM K OTHICKAHRIO IAPAMETPOB >ele386e TOHHON MAHTHIL

PacueTHy® HecCywyio cnocobHeCTh CedeHuAA >xene3oberoH-
Holi unuTH onpenenseMm no gopmyne /17/

[(Ml=ww- Ay b Wi Ry, (6.15)

rae  ‘wv = kosthdunuear ycioens paborbl madaTe. [To pexomen-
paaquaMm /17/ npmammaem ™M = 1,1;

Ao - xosdcdHuUKEeHT, onpenendeMsult no rabnumam;
b - wEpuBEA naETeE, CM;

1’1,0- ronmiEHa ciog Ha6psi3r—6erona HemocpeaCTBEHHC
3a MeTannavYecKoit CeTKko#d, cM;

Rq- pacieTHoe CONPOTHB/leHHe HAa CxxaTHe misa Gerola,
xr/cm2,

Benrurra A° Haxonurcsd u3 rabnam /17/., [dnd aroro He-
o6xonoMMo BHMECAUTHE Benuduny ol no dopmyne

mwy P
d = _FO: . QIRO/ , (6.13)
b Wy Ru ,
raoe Fo - mnowlaab CeYeHAs BCeX IPOMAONBHBIX CTepXkHed

(B cM“) nmpr wmpENe cetkZ " b “ B (MmMm),
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M xo9ddunmert yciobus paGoTH apMAaTYRH, Yrg =1,

R g~ paciernse compormBnerse apMaryps (oas apmary—
pel M3 XOl6AHOTHAHYTOR NPOBOAOKE A0 5 MM RBKJIO-
wrrensHo = Ry, = 4500 xr/cm2),

3navenmamr b, Yy, a raxxe P, Ry, R, 3anaercs xc—
Xxoas A3 COCTOSHES NOPOA B OTEOCE H TEXHOMOIHH NPOR3BOA-
CTBAa yXpenHTelbHux pabor,

IMapaMerpu Meranngvecksax cerok nadx B [TOCT 8478-66.
Mapky 6eroHa A9 BO3BeeHHEA TOHKHX >Xej1e306eTOHHHX Cre~
HeK cnenyer Gparb He HHxKe 150-200., 3amapasich yxalaMRHIME
Bhlllle BeNAYHHAMHE HoAGHpaeM Traxee SNTEMAJILHOE CeYeHHe NN~
TH, 9T00H CO6moganoCh HepaBeRCTBOD

M = [M] (8.17)

B rawem npaMepe M = 2100 xrm (1050 xrm Ha 1 M me
NpoCTHPAHHIO OTKOCA),

Mpr b =180 cM, W,= 3 om, R’a-4500 xr‘/cuz.

Ry= 100 xr/cu2 n cerke 4-15/3 mumucnennoce no dopmyne
(8.12) smauemme [M1 =2450 xrm, Taxam »6pasom, cobmiogens
ycnoere M= [M].

Tax xax apMarypa CeTkH Xepouwio pabGoraer Ha pacrixe—
HEe, TO ee HeoOXOOEMO paCHO/IAraTh H® BO3MOXXHOCTH OnHXXe
X orkoCcy (yEnaasBarh Ha 8TE@C), KOTOPHR mepen NpeBE3BOL—
CTBOM YKpenHTe/lbHoX pabor AonxkeR 6GHTH TWaTe/lLADO 3adHlues.
3aoTkocKka yCTYnoB momkha s6d3arenbHe® MPOE3BOAMTLCH OO CHe:
nuannied meronnxe (cm.n.3, raJl). Bepmunl yxpemnaemsx ycry-
08B AeMKHHK OBTh XOpPOlU® CHAAMNDP®BAHH M Boasl C HMX HEob—
XOOHMO OTBOAHTH,

Iprn yxpenincHEE OTEOCOB ClleflyeT peKeMeHOoBarh CeTKH
wupuHol 1800 = 2300 MM mapox 3-15/3, 4-15/3, 5-15/3 =
5-10/4. TomuuBy cnosi Mabpm3r—6eroma, clleaywllers 3a M2TaATI™
NHYeCKIt CeTKOA, peXxoMeHAyerTCHd NPHHAMATH paBELIM 37 CM,
9T® MpH TO/NILUHHE C/I08 HeR36exH® NMOMYYAOLIEMCA MexXAy ne—
BEPXHSCTBIO OTEsCa H cerxod (exons 2-3 cM) B cymme (ao
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10 oM) He HNpeBLICHT TOMIIEEY SAH®3peMeAHs HAHOCHMOI'®
cnAss HaGpsiar—GersHa,

Cunenyer sTMeTHTH, 9TO B XKele3sbeTORHLX NIATAX Fe—
o6XOMEM® OCTABISATL STBEPCTHA C TeM, ¥ITOGH Tansle W H oM
AeBHE BOAW MOIE CBOGONH® BHICAYHBATLCS za GepMy, He sxa-
3bpBad OONONHENTEALEOr'D AABJICHHA HA MIHTHL.

I'Ipr nposenenmun paGor mo yxpenneHHI0 DTEKOCOB TOEEKHMM
Xene3o0eroHENME NINTAMHE, NOOJAepP>XKHBAEMLIME LITAHTAMH,1a-
paMerpsl Xpeud (TAD lUTEAr A CHoco6 HX 3axpeniieRRS, MADKA
cerox H GeToEOB) MOMXKEW BHGEpATECH OIS KAXIOro YYACTKA
[} y‘lel'OM ere r'opasTexfsd9eCKux K HHXXeHEPpHO—IeD/IOrAYeCKux
ocobensocred.

Ocrmr, o6pa3ywliEecs B pe3ynbTrare BLIBe TPRBAHNS Mo~
poa B oTKecax, ABISOTCH HaHOoNnee pacnpoCTpaHeHHLIM BAIOM
nedopuMaxuili oTKeCOB HA Xapbhepax, B peaynbrare OCLINARES
yamuroxaworcad GepMmul, B Gopra xapbepoB npaobperanr BEN
CHNOIUBAIX OTEOCOB, & NOSTOMY BAXKHOCTb IpeOXPAHCHHA OT—
KOCOB YCTyU®B OT BHBETPEBAHHA He NMOoAJeXXKHAY COMHEHHIO,

B 1868 r. corpynauxamMm BHHMMHM roRkEMHE 3aaHkepeH-
HpIMH CTeAxaM# 6nijl yKpenneR y49acToX ycTyna HA 3npsaHoB-
CKOM Kapbepe.

Pexemernyemut cnocob yxpenneHEs GoproB Xapbepoes TOH-
KEME YNePXXHBAOMHME CTEeHXaMH no paspaborasse BHHUMH
Merp/EKe MoXKeT HalTH LIHPOEDe NpEMEeHeHHe KAK A/S OTKOCOB,
C/IDJKEHHHIX MHOI'e/leTEEMEpP3NLIMH HOPOAAMH, TaX H A9 OTKO-
COB, C/IDXKEHHHX NMOPOAAMHE, CK/ISHHHME K HATOHCHBASMY BHIBOT~
PHBaAHEIO,

B macresiuemM naparpade He omMCHBAOYCHS MoApPoGHS Tex-—
MOAOI'HS NPHroToBleHERd HaGpH3r—GeToHa, MALIHHLI, NPHMeHAe—
Mbp© NpX HAHeCeHRHE HAOpH3r—6ereHna, & TAKXKe TEeXENIOLES yx-
pemIeREs 6TKSCOB IUTAHraMMY, TQK XAK 3TH BOUPOCSH [ADBOILED
nopo6np ocsewenw B / 12, 14, 20, 21/,

MeponprETES 00 YEPENnJAeHWD O0TKOCHB XApPheponB [10/KEb
HOAKPen/Ig THCH SKXOHOMEYECKO# eoueHxoR, NGe sCHOBEMMM XpHTC—
pEeM Keo6GXO0OFMOCTH LIHPOKOr'® BHOAPEHHS METOO0B yKpenie-
HES B OpPAKTHKY OTKPLIThHIX Pa3paborTox SABAAETCH HX SKOHOMHNY-
EOCTh,
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[Mencuer sxonHoMraeckel 3PPEeXTHBHSCTH YKDERETENb™
HBHIX MeponpEATHA MOXKeT OLITh onpenened XKax pa3Eocrbh 3a-
TPAT HA BWeMKy 00xemMa nNopoaN, KoAnexameR mnemxe mpR
PEeKDHCTPYKNHE GepTa H AHKBHSANNM NeCaencCTBER oOpywen:f,
H 3aTpar Ha yEKpenjeHEe nsABepPXXeHHhX 0ODYIUEHHIO mopen
/127,
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