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YIOK 622.023: (550.812+622.22+622,12) 553.94/96(083. 75)

PexoMmenpamuu npepHasHaueHs! Mg NPaKTH4ECKOro ECNOJIbL-
30BaHM I'€OJIOrHYECKMMH M NPOSKTHBIMH opranusamasmu Minni-
crepcTna yroacHo#k npompuusieHHocTH CCCP npy npumeHeHMH
feiictaviommXx B orpacin “TpeGopaHuit k ofipede/ICHMIO MEeXaHH-
YECKHMX CBOHCTB I'OPHBLIX NOPOA NPH I'€OJOTHYECKOM H3YUEHHH
noneit waxr Muauyraenpoma CCCP (npn paspenke, CTpPOHTENb—
CTBE, PEKOHCTPYKIMH H oKCILTyaramm)* 1977 r.

B PexoMmeHpanuax AeTalM3HpYyIOTCd HOPMATHBBLI NPEeAyCMOT—~
PEHHLIX METOAOB olpefeeHmd, AaHbl YKA3AHHSA O KX NpaxTH-
YeCKOMY BBOIOJIHEHHMIO, KpaTKas WHPOpMalHus O HayyHOM OBOCHU-—
BAHMA ITHX HOPMATHBOB, a4 TAKXE O HAaNnpaBieHHgX HCIONB30BA—
HHS B OTPaCi{lH pPe3YJILTATOB ONpeAe/ieHds MeXaHH4YeCKuX
CBORCTB Inopoa.

PaGora paccMmorpena na Yuenom copere BHHMH, npuugta
TexnnveckuM ynpasneunmem Mpnyraenpoa CCCP.

Un. 53, 7abn. 14.

Bcecorosubli opaeHa Tpypoeoro Kpachoro 3Hameln HaywrO-uC—
cllepoBaTeNibCKUilt MHCTUTYT I'OPHOK IreoMeXaHHKH M MapKiueiiepcKoro
pena (BHUMH), 1980.



BBEIOEHMWE

1. BaxuefimmM yC/IOBHEM BBICOKOH apheKTHBHOCTH M 6e30naCHOCTH
BeeHHs I'OPHBIX paGoT M SKCINIYATAIMH TOPHBIX BHIpAGOTOK ABIAETCH
3HaHKe M pauMOHANLHOE HCIONL3OBAHHE I'OPHO-TeOMeXaHHYEeCKHX Hpolec-
COB H SBJ/ICHMH, BO3HHKAIONIMX B NPOXOAMMOM, pa3pabaTHiBAeMOM UM
noaaepAMBAEMOM NOPOAHOM MACCHBE NPH BLIIOJHEHMH IOPHOTEXHOJIOIH-
YeCKMX onepaLmui.

Briemka B MaccuBe ropHoif mopoAb! MM Yrig H o6pasoBaHMe IOPHOM
BHIpAGOTKK NepepaclpefellieT €CTeCTBEeHHOe HanpskeHHe MacCyBa OT
peficTBUsE ero COOGCTBEHHOI'O Beca H Beca Hajleraliuux I'OPHBIX Nopod.
HeBrniyTag HacT: MaccHBa BGMH3H BHPAGOTKHM NPHrPyXAETCH I'OPHBIM [aB~
JIeHHeM SaBMCIUHX NOPOA, IOpoAkl NeGOPMHPYIOTCSH, HHOTAA PAa3pYLIAIOTCSH.
HDedopmanun u ofpyuweHue nopoa B BhIpAGOTAHHOE IPOCTPAHCTBO OGYCJIOB—
NEBAIOT COBMXKEHHME MACCHBA, B HEKOTOPBIX ClydYasX BINIOTH A0 AHEBHOI
NOBEPXHOCTH., JTH nedopMAalMM H CABHKEHHE MOI'YT CHOCOGCTBOBATL Be-
AeHmio ropusix pabor (HanpHMep, OTXHUM Yriisi), HO MOT'YT H NpPeNsTCTBO-
parb UM (3apan BLIPABOTKM WAX I'OpHBII YAap).

2. 3aKOHOMEPHOCTH IIPOAB/EGHMI M DPa3BHTHUS NPOLECCOB I'OPHOT'O AaB—
JIeHUS U C/BHXEHHS 'OPHBIX NOPOA B PA3IHYHBLIX OPHOTEXHUHECKUX CHTY~
auMax, NpH pas/M4YHBIX BHAAX IOPHBEIX paGor, B pasHOOGpa3HEIX IeOJIOrHh-
YeCKHMX YCNIOBMAX B 3Ha4MTEJbHOK Mepe naydennl. OpHako, 9Ta H3yueH-
HOCTE, IIpHEMJIeMas [JIS THIIOBBLX YC/IOBHil, TPUMEHHTENLHO K KOHKPETHBIM
cllyusasiM He BCerpaa [OCTATOYHO NOJIHA, AeTankHa M TO4Ha; OHa He BIol-
He OXBATHIBAET CJIOXHEIE I'OPHOI€OJIOrMYECKHE M I'OpHOTeXHW4YeCKHe yC-
noeus (Gonbuue riybunbl paspaGoTK, CNOXHbIE TEMIEPATYPHBIE M THADO-
reoJIOrMYeCKHe YCIIOBHS, HHTEHCHOHKAIMIO H HOBHle TEXHOJIOIHYECKHe
npHeMEl BefeHHs I'opHbIX pa6cT). Boflee merantHoe M HapexHoe aHa~-
HHE NpPOSIBJIeHHIl M DA3BHTHA INPOIECCOB I'OPHOI'O NAB.E€HMS M CIABHXKEeHUA
NOPOA NMO3BOIMT B NEpPCIeKTHBe Oonee IO/MHO MCNONBL3OBATE HX INPH I'Op~
HbIX pa6orax, COKpallaTh MMEIONHeCs OMEPTBIICHHBIE PE3epPBbl H HpHMe-—
HATH Gofee odpekTHBHEIE TEXHMYECKME peHmeHHs M TeXHOJOrMYecCKHe
TIPHEMBEI.

fIpn npoexTHPOBaHHH FOPHBIX paoT NpeAyCMAaTpPUBAETCH INPOrHOSHPO-
BaHHE H YyudeT NPOdBIICHHH T'OPHOI'O MAABJIEHWS ¥ COBUXEHHS IOpPO[, a NpH
BeAcHMM 2THX paGoT BBEIOIHSAIOTCS MEPONpPUATHA NO YNPABJIEHHIO I'OPHBIM
AapleHMEM M CABHXXEHHMEM: IIpMMeHeHMe COOTBeTCTBYIREro KpelaeHHd
BBl a6OTOK M YCTAHOB/IGHHE TAKOI'O Nopsiaka I'OpHBIX paboT, np# KOTOpOM
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pasBHBAIOIMECH HNPOUECCH! I'OPHOI'O [ABJIEHHS M COBMXXEHUY IIOPOA He
NpenaTCTBYIOT 9THM paboraM ¥ B HYMHEIX caydaaX obecneduBaloT yC—
TORYUBOCTHL BbipaGorox. HanpuMep, OTCTaBaHue KpeliieHus XalKTallbHBIX
BLIPAGOTOK OT MX NPOXOOKM [AOIKHO OGEeCneuHBaTh CHATHE HACTH YOpPYy-
rux HanpskeHuil BOnmeE obHaxenus (pasrpyaska) C NepeABHKECHHEM Mak—
CHMyMa I'OPHOI'O OaBileHMd BINTyOb MaccuBa; OAHAKO IPH 3TOM Heobxo-
OMMO NPEeAOTBPAIIATE pas3BuTHe OOpYyWeHHs M IOTEpI0 Hecyile#d crocob-
HOCTH OOHaXaeMoro MaccHuBa NIpH 4YPe3MEpPHOM OTCTABAEHH KpenJieHwd.
Kpome kpemnneHus BHIPAGOTOK, K YHCJy MEPONPUATHE 10 yNpPaBleHHIO
T'OPHBIM [aBJIeHHeM OTHOCHTCS NPYMEeHEHHME OXPAHHEIX IeJIMKOB, IOraiie-—
HHe HEeHCIONE3yeMBIX BeIpaboTok # ap. IIpHM nmpoekrdpoBaHHM H BeOCHHH
ropubix paboT ¥ BBIEMKE YINIg HpPeAyCMaTPHBAIOT pacdeT HeoOXOpmMMBLX
MeXaHHYECKHX NapaMeTpoB KpPend ¥ onpedesieHHe PalNOHAIBLHBIX pasMe-
POB LEJMKOB Pa3/MYHOI'C HABHAYUCHHS H [OPYI'HX 3/IeMEHTOB CHCTEM BCKpPHI~
THT U pa3paboTky, NIpH KOTOPHIX ofecledynBaeTCss ONTHMA&ILHOE COOTHO-
lleHHe BBLICOKOH NPON3BOAMTENLHOCTH TOPHBIX paGoT W GnaronpuaTHOro
Pa3BHTHSA IIPOLECCOB I'OPHOI'O [NaBJIeHHMd M CABHXEHHUS IOPOA, OnpeAessio-
mero Oe3onacHble YCJ/OBAS Tpyda.

3. [lpoekTupoBaHie CHCTEM BCKPBITHS ¥ pPaspaGoTku MeCTOPOXACHHH,
croco6oB OYHCTHON BBIEMKM HCKOIN&eMOr'o, NPOBeJeHHUA M IOOACPKAHUS
BBIPAGOTOK NPaKTHYECKN B 3HAYHTE/BHOH Mepe ONHUpAeTCd Ha MOJIOXKUTEIib-
HbI! ONBIT NPEABIAYIIMX HIDKEHEPHBIX PelUeHHR ¥ HCIONB3OBaHME AHAJIOTHU
C YCIIOBHSMH 9TOT'0 ONLITA. JTOT ONBIT CPOPMHMPOBAJICS B PeaylbTare
CTaTHCTUHECKUX OCOOuIeHM# NPAKTHKY TOPHBIX pabor, u ropHo-reomMexa.-
HHYECKUX HCcnepopaHuii, B nepeoM ciyuae, crarucTuueckuil -oT6op 0606-
IaeMEIX [AHHBIX, €CTECTBEHHO, HCKJIIOUUN Ciryday oTpuuaTensHoro (mo
npH4MHaM He6/aronpusTHOTO PASBHTHA IeOMeXaHHYEeCKHX IPOHeCcCOB)
onelTa HeYCHEUHBIX pelieHuil NOPHOTEXHMYECKMX 3aaaud. TeM caMbiM OKa-
3amChk B KaKOH-TO Mepe YYTEHHBIMH [OpPHO-I'eOMeXaHHyeckue (axTOphl
6e3 uX aHanMTH4ecKoro usydenua. OnHaxo, npn oboOuieHUM caMH 2rH
¢aKTOpPbl [A/eKO He Bcer'la (MKCHMPOBA/UCE M MCNOJL30BAMNCHL B Kade—
CTBE KPHUTEpPHS AHAJIOTHMH,; B peayinbraTe, NPUMEHeHHe TAKHX AaHalloTHiH
IpH HPOSKTHPOBAHMH CONPSXEHO C HM3BECTHBIM DPHCKOM H HYXAaeTCd B
AOITOJTHUTEJILHBIX NPOSKTHEIX 3alacax Ha He3HaHHe HEeYUTeHHBIX (axTopos.

Bomnee oBocHOBaHHBEIM K S(PPEKTUBHBIM SBJSETCS HCMONLIOBAHWE IIPH
IIPOCKTHPOBAHHH AHAJIOMMYHEIX HMHXXEHEePHBIX peweHull, o600IMEHHbIX C
Y4eTOM OLEHKH IOpHO-T'eOMeXaHHHeCKHX (aKTOpOB: I'OPHOI'O AAaBJECHHS,
CBHMKEHHUS NOPOA, I'OPHOTeOJIONHYeCKHX YCJ/IOBMH, X B TOM HHCIIe BaX—
Hellllero U3 ITHX yCNoBHii - MeXanudeCkux cpoiicte nopoa. Hepeaxo Ta-
Kie aHaJCTHH 00OOmEeHEl B THIIOBBIC HHXEHEpHBbIE peuleHHs, Tabjmupl, ar-—
J1ackl, KaTallor.

Pexe B NPOEKTHOH# NpPaKTHKE HCIOJLIYIOTCH IIPsAMble NPHOIMXEHHBIe
HHMEHepHble pacieThl IO METOAY IeOMeXaHHYeCKO#l aHAOTMH IPOEKTH-
PYEMLIX 3JIEeMEeHTOB CHUCTEM pa3paboTku M I'OPHHIX paboT C aHanOrHYHBI-
MU 3JIeMeHTaMH H3Y4YeHHBIX NPOr'PeCCHUBHBLIX CHCTeM M pabor. Paccum—
THIBAEMBIE HPH 3TOM NapaMeTpbl ONpPeAeNslioTCA C HCIOML3OBAHHEM HX
npaMOi CBS3H C nokasaTellsMUM MeXaHHHeCKHX CBOHCTB NOPOAHOI'O Mac-
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CHBA B NPOCKTHPYEMOH H B HM3BECTHOH, aHANOrHWYHON TI'OPHOTEXHUYECKON
cuTyannu, STOT METOA HHKEHEpHOH aHAJIONHHM TaKXe HCHOoNb3yeT yaoG-
Hble TabnuyHble WM rpaduydecKue BHIPAXEHHS] CBASH NIPOCKTHPYEMBIX Ila~
PaMeTpPOE I'OpHbIX pafoT C TakiMyu NOKA3ATENIIME I'eOMeXaHHUYeCKOH CH-
Tyauuu, KakK KpelmoCThb IOpPOA BMemalmerc Maccusa # T, I,

Ing peirenys papa rOpHOTeXHHYECKHX 3aiad cpaelaHbl 6Gonee UM Me-
Hee yhauyHble NMOMBITKH IOJHOI'O M CTPOrorc HAy4yHOI'O aHau3a SBRICHHI
TOPHOT'O [AABJICHHY H CABMXEHHS TIOPOM, BKIOYAsd HANPSXEHHOE COCTOAHHE
¥ nejopMalyu BMeUlAIOMEro MacCHBa, OUSHKY er'ec YCTOHYMBOCTH H B3aK—
MopelicTeUa C Kpenbio. MexaHuaM 9TUX gBneHMil A8 UIYYECHHBIX CJIy—
4aep OMHCAH TOYHLIMH AQHAJMTHYECKMMM BbIPDAXEHUSIMM, IPUMEHEHHEe KO-
TOPBLIX IPH NPOEKTHPOBAHMH 3SJIEMEHTOB CHCTEeM paspAbOTKH M TOpPHBIX
BEIPAOOTOK NO3BOJISIET PACCYHTHIBATL HX HapaMeTphl C yYeTOM LoKasa—
Tejlell MeXaHHYeCKMX CBOHCTB IOpHLIX Hopon. Taxue pacyeThl NpOHU3BO—
AT, eCJH TAXEIble M MaJIou3y4eHHbIe INOPHOI'€OJIOTHYECKHe YCIIOBUS
TPOEKTHPYEMBIX OOGBHEKTOR HEe HAXOAAT YROBJICTBOPMTEILHBEIX AHAMOIOB B
U3Y4YeHHO! TpaKTHKe M THUNOBBLIX pelreHMsX. IlpuMmensiloT Takme pacdeTsl
M IPH YTOYHEHUH THIIOBbIX pelleHH# C LEJIbI0 COKpalleHUd NPOEKTHBIX
3anacop, NpUMEHSIEMBIX [Jlg KOMIIEHCALMH PHCKa, CBASAHHOI'O C HENOIHbIM
3HAHUWEM YCJIOBMH M HeJOCTaTO4YHOH OCOCHOBAHHOCTLIO HCXOOMBIX [aHHBIX
TUNOBBIX pelIeHMH,

4. Paspymenne nopoa WM YTiig B MacCHBe wid HX aedopMUpOBaHHE
noA ASHCTBUEM HalpdXeHHMH I'OPHOT'O AAB/eHHS 3aBHCAT OT IOPHOI€O0-
THYECKMX YCJOBMi, B TOM HHCIE OT IPOYHOCTHBIX X HepOpPMAalMOHHBIX
ceBoiicTB 9THX mopod M yrnsa. [losToMy Ho/ydeHHe NIPOEKTHOH M WAaXTo-—
CTPOUTEJILHOH OpraHu3aldsaMH U WAaXTod Heo6XooMMBIX CBefeHMi O ¢ak-
TUYECKHX IIOKa3aTe/IdX MEeXaHHHEeCKHX CBOUCTB TOPHBIX NOPOM gB/FeTCd
obgsarensHbIM YCJIOBHEM YCIEWHOCTH NPOeKTHPOBaHUSd, CTPOUTEIIECTBA
K 9KCIIyaTaldH TOpHOr'O IpeanpHarys.

KpoMe BonpocoB ympap/ieHHs I'OPHBIM JABJEHHEM M CABHXEHHMEM 10—
POA IpH IIOAT'OTOBKE, NPOEKTHPOBAHMM, BEACHHM M Pa3BUTHH I'OPHBIX pa—
60T, yUMTHIBAIOT BOINPOCH! TEXHOHOIHH M TEXHHUKH NPOXONKM BhIpabGoOTOK H
BBIEMKHM YT'id, BbIGOpa panMoHAaIBHBIX NapaMeTpoB CPeACTE paspylleHHs
YOI U NOPOHA, KOHCTPYKIMH M PeXuMOB paboThl NMPOXOAYEeCKMX M A0CHM-
HBIX MHCTPYMEHTOB H MEXaHH3MOB, obecneduBalomyX HEOOXOAMMYIO Ipo-—
M3BOONTEJIBHOCTE H APYyI'Me TeXHHYeCKHe H SKOHOMHMYECKHUE Noxa3aTeild
paboTe! k8K I'OPHOAOOHIBAIOWIETO, TAK H IAXTOCTPOHTENLHOIO IpeAIpHd—
Tuit. [lng pellleHHd STHX BOHNPOCOB IIPH IPOEKTHPOBAHHM H BeSHHMH IOp-
HBIX paboT HCIONBL3YIOTCH Takxe CBEASHHS O pa3pyllaeMOCTH M APYTHX
MeXaHnYeCKUX CBOACTBAX yriig B IIOpOA.

5. Ceepenuda 0 MexaHHYECKHMX CBOACTBAX MOPOA H YIiid HABJSIOTCA
HEOTheMJIEMOIl YaCThI0 pPe3Y/LTATOB BCEX ITAlOB I'eOJIOTHYECKOr'0 M3y~
HeHnd MECTOPOXOcHHWi K nonell waxr: reoforopaspefoyHblX pabor, HH-
KEHEePHO-T'€ONIOTMHECKMX U3bICKaHu#l, TOBCEAHEBHOI'O I'eOJIOI'HYECKOro
obecneyeHusi IKCILIyaATHPYOIMXCH IIAXT.

Moxasarenn MexaHW4eCKHX CBOACTB, BHIGBJCHHBIC B pe3yAbLTATE ONpO-
6oBaHMg IIOPOJ, YIVig NPH BBUIOJHEHHM NpeABAPHTENBLHONH pasBefkH #H
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BK/IIOYaeMble B TeXHHKO—akoHoMmueckm#t sioknan (T31) o ee peaynnra-
Tax, UCIHONL3YIOTCS NPOSKTHOM opraHmaaluueil npH paspaboTKe TeXHMkO-
®KOHOMHYECKOrOo OCOCHOBAHHA CTPOHTELCTBA IOpHOro npemipuatus. I[lpu
9TOM IPOrHOSHPYIOT ofmue NpOMBINICHHBIE NMEepCHeKTHBH paspaboTku
MECTOPOXEHHS, er0 I'OPHOI'eo/IorHiecKHe OCOGEHHOCTH H OCHOBHBIE YC—
JIOBUSI BCKDPBITHS H OTpadoTK4.

DanHpie 0 MeXaHWYECKHX CBOMCTBAX NOPOM, YIild, YCTaHOBJICHHBIE
AeTabHOK pal3Befnkol M aopa3penkoif M BKIICHaeMble B NOKYMEHTHI 3To#
P28 Be[KH, HCIO/L3YITCH NPOEKTHO! opramuaaumelt (MM NPOEKTHPYIATHEM
noppasaeNeHdeM Yyriefo6GrBalcmero OGHLeMHEHAS) Al COCTAB/ICHHS TeA-
HUYECKOr'O IIPOeKTa CTPOMTENLCTBA HIH PEeKOHCTPYKUIMH IOPHOI'O npefa-~
iipusiTusi. [IpoeKTHpyIOr CHCTeMHbl BCKpHITHH (yraybnemms) ¥ paspaGorTku,
TEXHOJIOTMIO M TEXHHMKY I'OPHbIX paboT, MeponpuaT#d NO IpeAoTEpAalUleHHIO
TOPHBIX yAAPOB M APYTHX AMHAMHYECKHX gBJeHMi B paspabarkiBaeMoM
MAacCCHBe I'OpHBIX TOpPOM, HOPMHpOBAHME M OnNpegelieHHe CTOMMOCTH I'Op-
HEIX pabor.

CeepleHHss O MeXaHHMYECKMX CBOKCTBAX IOpOA, YIiid, NOJYYEHHEIe HH-
XKEHEePHO~-TeOJIONMYECKMMHU H3BICKAHUAMH IIPH CTPOMTENBECTBE WM PEeKOH-—
CTPYKUHMHM YIJICAOOhIBAIMIMX NPpeAnpHATH HCHONL3YIOTCS:

— NPOEKTHOK opraHu3auMedl Al KOHTPOJILHOIO HNOATBEPXACHHd Npa-
BUIIBHOCTH NPHHATHIX NPOEKTHbIX PEnieHHR, NMOBHIIEHHS HAAEXHOCTH, Bhi-—
SABJICHHMSl M OLCHKM pe3eproB paGodero NPOEKTa CTPOSIIErocs I'OPHOIC
NpPe[NIPUATHS H, B HeOOXOAMMEIX CllydadX, CPOYHOI'O BHECEHHS B IIPOEKT
KOPPEKTHBOB

~ WAaXTOCTPOHTENILHON opraHu3auMeil [jig ONepaTHBHOIO M NpaBUIIb~
HOr'o BHIGOpA NMPOXOAHECKOI'0 O0OPYROBAHHS, pPeKTHBHON TEXHOJIOrHHA
NpoxoA4YecKux. paboT, HOPMHPOBaHHSI HX TPYHOEMKOCTH M pacXofa HpOXOd-
YEeCKHX MAaTepHalloB M HHCTPYMEHTOB,

- CTposumMMCH Npe[pPHATHEM B KaieCcTBe ocHoBHoro (Hapsmy ¢ pan-
HEIMH DA3BE/IKM) MCXOMHOrO (JOHAA T'eOJIOTMUECKMX CBeaeHHlit IO noo
WaxTel, paspesa, NONOMHAEMOr' 0 B XOAe SKCIIyaTAlMH I'eONorH4eCcKOol
cinyx60off H HCNONL3YEMOTO INPOM3BOACTBEHHBIMH CiyxOamMu pAjis pPaSBHTHS
npeanpuaTud.

PesynrsraThl nociieAyommx onpeaeneHuit MeXaHHYEeCKHX CBOHCTB I'Op-
HBIX IIOPOA B XOAe 3IKCIAyaTalUMH I'OPHBIX NPEMIPHATHH, B TOM 4YHCle
naHHbple SKCIJIYaTAUMOHHON pa3BelXH H I'eOJIOTMMECKORl CITyXGEl IpeanpHsi—~
THS, HCIOAL3YIOTCH ero NpPOH3BOACTBEHHBIMHM ClIyxXOaMu ANd N/IaHHpOBa-
HHS, NPOEKTHPOBAHNS, HOPMHPOBAHHS M BeJeHHMS IOpHBIX paboT mo Hapea-
Ke AO6LIYHLIX YHACTKOB, NIPOXOAKe BrIpaboTOK, BHIGODY cnocoBos
CpencTB BeneHMd ropHelX pabor, obecneuenmio ux Ge30macHOCTH K ¢
¢beKTHBHOCTH.



I. OBBEMEI U COCTAB PABOT

MO OMNPEAEJIEHHUI0O MEXAHUYECKUX CBCHCTB
I'OPHLIX NMOPOA ITPY TEOJIOTUYECKOM H3YYEHHWU
YTOJIbHEIX MECTOPOXIAEHWW M TOJIEW IWAXT

6. ObpeMmnb! paboT IO ONpPEAENEHMIO MEXAHHYSCKHX CBONCTBE IOPHBIX
MOpOoA, Yriis eOJOTHYECKMMH B H3BICKATENLCKHMHM OpraHusamMsMi Mub-
yraenpoma CCCP, a Takxe reoflorH4ecKoii CiyxG6o#i YroONbHBIX MAXT
NpepcTaBNicHpl B coaepxaHuy AeficTBylumx B orpaciy “TpeGopanumii k
oNnpefeeHNI0 MeXaHUYeCKMX CBOHCTB I'OPHBIX NOPOA NPH Ie0/IOrHYeCcKoM
uayuennn nosneit maxr Muuyrnenpoma CCCP (npu paseeaxe, CTpouTeb-
CTBe, PeKOHCTPYKUHH H 3KCIuTyarauMiu)”, B ”"TpeGopamuuax. .. " uMmeior—
Cq pa3fensl C YKa3aHHAMM HOPMATHROBR /IS NEPEYHCACHHBIX 3TanoB H3y-
YeHHS M OCBOGHMS WAXTHBIX Mojeil. B TO xe Bpemsa, BO uHabexaHue He-
HYXHOT'O NMOBTOpPEHHs paboT, BBUIOJIHEHHBIX Ha NPEeAWISCTBYIOUMX STanax,
npegycMaTpuBaercd HX IpeeMCTBeHHOE MCIO/BL3OBAHKE HA IOCNTeAYIOUHX.

7. O6peMbl paboT MO ONpPEefe/IEHMIO MEeXaHWMEeCKUX CBOfICTB IOPHBIX
MOpoa HA Ka¥oM a3Tane IeOJOrHHeCKOro M3Y4YeHMs WAXTHBIX Mojed yC-—
TaHOBJIeHbl B COOTBETCTBHM C LesiMM, NIEPeYUCNeHHBMU B 1. 5 ¥ Heol-
XOAMMBIMH [A/IA 9TOI'O NPeACTAaBETENBHOCTHIO H HAAENHOCTRIO H3Yy4YCHHd.
3nech NpeaACTaABHTENBHOCTL NPeAyCMAaTPHBAET THIMYHOCTL H3Yy4aeMbIX
MeCT C IejibI0 HCHONB30BaHMY Peay/iLTaTOB OnpefeneHds CBOUCTB no-
pon, & noa HAAEXHOCTLIO NMOBMMAETCS Mepa YHAOB/IeTBOPEHHS TOYHOCTH
pacyeToB M NPOSKTSLB IPH HCIOJIL3OBAHMM ONpelielisieMBIX NoKasaTelled.
IMoaToMy MecTa NMOPOAHOIO MacCHBa HA MECTOPOXAECHHH, MU3yHaeMnie B
OTHOUIEHNH T€OJIONAIECKOr0 ClIOXEHHST H MEeXaHHYeCKMX CBOHCTB, YCTa—~
HoBlieEHl “TpeGoBaHusgMH. . . ” HCXOAd M3 BEPOATHOIO DPACIOJIOXEHHS
I'OPHBEIX BhIpAGOTOK NpH CHCTeMe pas3paboTkH, NPUMEeHseMO# Ha yrojib-
HOM MECTOPOXACHHH OAHHOIO MOPHOJIONHYECKOTO THIIA, C YYETOM pac-
TOJIOMEHMA ¥ DPA3MEDOB 30H aKTHBHOI'O NpOSBJIeHHs I'OPHOI'O OABJICHUS
¥ CHABMXKEHMS MOPOji OKOJIO 9THX BLIPAGOTOK.

Hanpmwvep, npu paspatoTke MOIHOIO KpyTONaNAlOero YIoJILHOIO
nnacTa LIATOBBIMM HJIH CJOEBBIMH CHCTEMaMH pas3pabGoTKH C obpylleHHeM
KpoB/m, B HemocpencTeenHoM (6ecnopsiaouHoM) o6pyLIEHHH, onpeaelsio—
ueM CNoco0 yYnpaellerks I'OPHBIM [AAaBJIEHMEM, YHacTBYIOT IIOPOAHEIE CJIOH
KPOBII¥ YI'ONLHOIO f7IACTA MOUMHOCTHIO A0 1-1,5 M ¥ Takas xe Mou-
HOCTb LOACTHNAIUMX MNACT NMOPOA. OTH Xe ClIOM, BMeCTe C CaMuM
YTONBHEIM NIACTOM, 00pa3yloT 30HY, MexaHH4yecKHMe CBOHCTBa M pedop-—
MallM¥ KOTOpoi HEeNOCPEACTBEHHO OHPeAesIoT YCTOHYHBOCTE BhIpaGoTOR,
NpoAAIGCHHbIX NO MIIACTY, M [AaBlieHHe HA HX Kpenb. [losToMy cBepeHMs o
MeXaHHYeCKMX CBOHCTBAX YIiis ¥ NOPOA B 3TOK 30HE MMEIOT HaMGO/Ib~
lee SHAYEHHe M onpeaenuiorcss oco6o AeTanbHO.
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3oHBI NOPOA, NMOKPHIBAIOUIMX M NOACTUAIIMX GeCnopaaoyHo obpylae—
MBble, XapaKTEPH3YIOTCH PaSBHTHEM HHTEHCHBHBIX HalDAMEHHMH ONOPHOIC
naBneHus, a B noapabarbiBaeMoii HacTH, KpoMe TOro, pasfioMOM H YNO-
psfoYeHHbIM OCEJAaHHEeM Ha OOCPYIEHMBIC HOPOAbi. OTH NPOLECCHl BIIMSIOT
Ha NpOMBJIeHHWs TOPHOI'O AABJCHMS B INIACTOBHIX BhIpaboTkax, a Takxe
ONnpepenaioT YCTORYMBOCTHL MoONeBRIX BHIpaborok. [loaToMy MexaHuyeckue
CBOJiCTBA MOPO/l 3THX B0H TaKXe HeoOXOOMMO omnpefenaTh, XOTS M MeHee
neTanbHO, YeEM B 30HE HENOCPeACTBEHHOT'O 3aneranusa niaacra. Hecnepo-
BaHUg TOPHOIO AAB/ICHMS IOKa3all, 4TO pasMeps! 30H AETAallbHONO H3y-
YeHUda B IOKPHIBAIOUMX I/IACT NOPOAAX OCHOBHONH KPOBJM OIpeAeNsioTcs
(kpome yuacTkOB C TpymHOOGpywaemolt Kpopie#) MOUHOCTHIO 4M-5M,
HO He Gonee 25 M, u B moacTHnalmmMXx moposax - 1M, Ho He Gonee
10 m. 3pecy M -~ BpHMMaeMasi MOIHOCTE YTONBLHOI'O IJacTa.

Mexanuyeckue CBOACTBa ClloeB NOpof, eume Gonee yAaleHHBIX OT pad-
pabaTeEBaeMOr'o IJlacTa, BIHMGIOT Ha pellleHHe HEeKOTOPHhIX BOIPOCOB pad-—
paboTkH, Hanp¥Mep — HPOrHOSHPOBAHHS I'OPHBEIX YAAPOB, CHABHX €HMS OHEB—
HOH TIOBEPXMOCTH, obeCneueHHsi YCTOWYHBOCTH XKBepuaroe H Aap. Onpeae-
JleHHe MEeXaHMYECKHX CBOACTB ITHUX CJIOEB NPeAyCMAaTpPHBAETCH elne MeHeeé
AeTanbHbIM: TONBKO 110 NPE[ICTABMTEIISIM JIMTONCHeTHYECKUX PasHOBMAHO-
cTel.

8. HuTepBansl Mexny MecraMu H3ydeHHS MeXaHHYECKMX CBOICTB Kak
o miowaaM 3ajleralus KM3y4aeMOI'0 MacCHuBa I'OPHBIX IIOPOA, TAK H IIO
ero MOmHOCTH OOYCIOBIMBAIOTCH €ro NPUPOAHO# HEOHAHOPOAHOCTHIO (Ha—
MEHYMBOCTBIO B INIOCKOCTHM HANNIAaCTOBaHHY M CIIOMCTOCTEIO) M Tpebyemoi
Mepoil HafexHOCTH H3Yy4YeHHd.

Ha crapuu npeapapuTeibHOM pasBefKn H3ydeHHe MeXaHHYeCKHX
CBOICTB IOpoA, npeaycMorpenHoe “TpeGosanuamu. . . 7, nposopurcd C
HCTIONIBL30BAHUEM YacCTH CKBaXMH TOH pasBellki, paCCpPeAOTOYEHHON IO
paseBeabiBaeMo# nnomanu. VaTeppansl Mexay MecTaMi PaCIIONOXEHUS
B IJIAHE CKBAXWH, B KOTOPBIX MeXaHHHMECKHE CBOACTBA [OMiGHL! OBITE M3Y-—
YeHbl, YCTAHABIHBAIOTCS KpaTHbIMH COOTBETCTBYIUMM HHTEepBalaM pas—
MelleHus 7o miomaax (B HanpapleHMH NPOCTHPAHMS H BKPECT HPOCTHpa-
HMIO) BCeX CKBAXHMH pPa3BelouHoil CeTH,

KpaTHocTbh aTMX HHTepBalOB HONXHA ONPERENATHCS B 3ABHCHMOCTH
OT CNOXHOCTH TI'e0JIOTHYeCKOI0 CTPOEHMS pa3BeAblBaeMoro ydacTKa Ta-
KM 00pasoM, uTO B Haubollee CIOMHBIX MecCcTax, TaM, rjie pacnonaraior-
Cd IeoJIOrMYecKne HapylleHMst ¥ T. ., H3YYeHMe MEXaHHYECKHMX CBOHCTB
NPOM3BOMIHTCH N0 MAaKCHMANLHOMY HHMCIY CKB&XMH Da3BeNKH.

Ha craguax nerancHoii paseenxu (un nopaspenxu) *TpeGopamuus—

MH. . . Y IPENyCMOTPEHO CrylleH#e CEeTKHM CKBAXHWH, HCNONB3YEeMEIX O
H3y4YeHHS MeXaHHYEeCKHX CBOKCTB, O[HOBPEeMCHHO C ofmmM CryleHueM
CeTKH pa3BefOYHBIX CKBAXMH.

B pafioHax pasBuTUS TOPHO-SXCINTyaTaIMOHHBIX PaborT AN H3yueHHd
MeXaHUYeCKHX CBOHCTB YT/, IOPOA PeKOMeHAyerCd UHMPOKO HCIONb30-—
BaTb I'OpHbIe BRIPAGOTKY ONH3PACIIONOXEHHBIX LiaXT M paspesob C yC~-
JIOBYSIMH 3ajielaHHs, aHaJOrHYHbIMH H3YYaeMbM,
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9., [las Toro, 4Tobbl HCKMOYHUTHL MOBTOPEeHHS pabGoT Nno HaydeHHIo Me-—
XaHU4YeCKHX CBOHCTB Iopos, oopeM 2rux paboT mOo KaXAol CKBamuHe Kak
npeApapUTeLHOM, TAK M AeTancHOik paapenxs (M OOpA3BENKH) BBLITONHSA—
©TCH OOMHAKOBbIM ~ [Ji NPeeMCTEBEHHOI'O HCNONbL30OBAHHUM.

B soHax ocofo peraibHOro H3yueHud IO MOIIHOCTH MACCHBA IIOPOJ
(yronbxble mIacThl, C/IOM HENOCPEACTBEHHON KPOBIH M IIOYBLI) H3YHaloT—
Ca XaxXAsll CJof MoUHOCTRIO He MeHee 0,3 M u npeacraBuTeNmM UTO-
THIIOB CJIOEE MEHBIUeH MOIIHOCTH. B soHaxX perancHoro nayuenus (ocHoB-
Hag XpomJls, OCHOBHAS NOYBAa) NPEAYCMATPHBAETCH H3ydeHHe BCeX CloeB
MOLHOCTRLID HEe MeHee 1 M M NpeacTaBuTelIell JMTOTHIIOB CJIOEE MEHbw~
wei MowmHoCTH. B 3oHaX MeHee OeTanLHOro HSyueHMs (IOKpEIBalouue K
NOACTU/IAIOWKE MOPOAbl) NPefyCMATPHBAETCH M3ydYeHHe IpeacTaBHTeneii
PA3NMYHbIX ClI0EB H3 YHC/A MMEIOIMXCSH JIMTOTHIIOB.

10, Ha cTapusix pneranbHOit pa3BefKH ¥ OOPaSBEeAKH Jid H3Y4YCHHSA
MeXaHMYeCKuX cBoicTp nopoa "TpeboBaHusiMH. . . ¥ NPEAYCMOTPEHO TaK-
XKe HCHOJIL30BAHME 4HACTH CKBAMHUH, PASMEIICHHBbIX BO/MSH HaMeYeHHBIX
T30 yuacTKOB pacio/oXeHHst OKOIOCTBONBHEIX ABOPOB H YTOYHSAIOUIMX
pas3pes 110 MeCTaM INpeano/araeMorQ SajloXeHHs IAaXTHHIX CTBOJIOB H
raaBHeIX KeBepuyiaros. [ipm aToMm M3yyenue oGsi3aTeNbHO NPOBOAAT IO
CKBaxuHe, O/mxaitiieit K MeCTy NpeanoaaraeMoro 3alloXeHud Kamioro
CTBOJ14, & TaKXe 110 TEeM CKBaxXHMHaM, YHCJIO M TIIyOMHA KOTOpbIX o6e-
CHeYHBaloT NepeKphITHE paspe3da NOpPOoA 10 NPodMiNo BAOIL OCH NpPefIo-
7laTaeMor'0 3aliOXEeHHd KaXOoro KBepuwiara B Npepenax ero namsel, Ilo
9THM CKBaXHMHAM IIPeAyCMOTPEHO HU3ydeHHe BCEX INIACTOB M IIOPOLHBIX
ClloEeB.

11, Ha crapun uHXeHEepHO-IeOJOrHYECKHX U3BICKAHUMH, BBLIIOJHAEMELX
JIpM CTPOMTE/ILCTBE M PEKOHCTPYKUMH IAXT, oObeMbl paboT 10 H3YYEHHIO
MeXaHH4YeCKHX CBOHCTB NOpPOA NPeAYyCMATPHBAIOT HCIIONL30BAHUE ClIeyio-
IIUX CKBAaXHH:

~ KOHTPOIEHO~-CTBCJIOBbIX S

~ BEpTHKANLHBIX (M/IM HAKJ/IOHHBIX ), MPOGYPEHHBIX C NMOBepXHocTH (Mim
K3 TOopHBIX BLIPAGOTOK) IO OCEBBIM JIMHMSIM TIOPH3OHTAJLHBIX M HAKIIOH—
HBIX BLIPAGOTOK I'VIABHBIX HaNpaBlleHuii, IIOANIeXAalMX MPOXOAKe;

— T'OPHBOHTAJIBHBIX ONepexailiMX 110 HaIpaBIeHHdIM IOAJIeXAIHX IpPOo-
Xo[Ke I/IAaBHBIX KBepunlaros M APYrHX KamudTanbHbiX shipabGorok . Kpome
TOI'O, M3y4YeHHE HNPOBOAAT B OOHAaXEeHMAX MACCHBA CTEHKAMH IPOXOANMEIX
I'OPHBIX. BBIPAGOTOK,

Ycranosienurie Y TpeGobanuaMu. . . © 30Hb MaCCHBA, MOANEXAllHE
U3YUYEHMIO MEeXaHHYECKMX CBOKCTB II0 YKa3aHHBIM CKBaXXUHaAM H Bblpa-
foTkaM, obecneuyuBaloT NPeACTABUTEIILHOCTL NOJIyYAeMEIX [AAHHBIX, a
NnepeyeHb NOPOAHBIX CJIOEB B 3THX 30HAX M HHTepBaibl oTGopa npob ans
¥CCliepobanyus obeCneuuBaloT Kak ero NpeacTaBHTeIbHOCTh, Tak M Heob-
XOOMMYIO HA[eXXHOCTL.

12, llpu reonoruyeckux paboTax HA 2KCIIYATUPYIOWMXCH YIIeAOOhI-
palouuX npepnpuarugx “TpeGopaHHaMH. . . ¥ NpegyCMOTPeHO M3ydeHue
CBOHCTB NOPOA:

— BO BCEX MMEIOHMXCH H NPOXOMMMEIX WAXTHHIX CTBOJNAX, wypdax,
KBepuiarax M APYFHX KanmuTallbHBIX, & TAKKE NOArOTOBHTENLHBIX Bbipabor-
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KaxX, C MHTepBajaMH or6opa mopoaHbix npob, ofecneuuparomuMH HeoGxomu~
MYIO IPeACTABHTEIILHOCTE M HAAEKHOCThL H3YHEHMS:

— OPEMEHHTENBHO K KaXaofl OYHCTHOK BHpaGOTKe, g €€ KPOBIIH, IO
Bbl, & TaKXKe [ANld YI'OJBLHOTO HiacTa, B TOM HHCIE C HCNONL3OBAHHEM
onepexaiiuix BrIpaGOTOX M CKBAXHH TeXHHYeCKoro GypeHHs ANg onepe~
KAIOWEr'0 PHIXJIEHUA KPOBIIM;

— 110 CKBAXHHAM 2KCITyaTallMOHHOH paspedky, CYpHMEBIM C IOBEpPXHO-
CTH M/M M3 NOA3EMHBIX BHIpAGOTOK, a4 TAaKXe N0 IOPH3OHTAINILHEIM CKBa-
XHEHAM, ONepexXAlIyM IPOXOAKY KBEPINIaroB B HANPABJICHHM HX IIpO-
XOOKH;

-~ NPMMEHHTEJNILHO K MeCTaM BOSHMKHOBEHHS TI'OpHBIX YAAPOB, BHe3an-
HBIX BHIOPOCOB M APYTHX AMHAMMYECKHMX ABJICHHUI.,

13. Cocrae omnpepenaeMbiXx nokazaTelell MeXaHudeCKHX CBOHCTE IO
ykasawnetm B mn. 8-12 mecram ux nayuemms NpHBEeAeH B COOTBETCTBYIO-
uux HopMaTnpax “TpeGopanmi. . . ” ANg KaMaoro MeCTa M 9rana BBIION-
HSEMOIr'0 I'eOJIOTHYECKOr'O H3YYeHHH.

Ha Gonrwero konuuecTBa pasHOOGPASHBIX MEXAHHYECKHX CBOKCTB, Xa-
PAKTEPU3YIOUWHX I'OPHbie NOPOAR], ONPERefioT TOJLKO TE€ NMOKA3aTelH, OT
KOTOPBIX CYWECTBEHHO 3aBHUCHT X&pAKTep B HHTEHCHBHOCTL I'OPHOTE@XHO~
JIOMMYECKOT'0 MpoLeccy, €r'o NPOoeKTHPOBaHHe M BbOIOJHeHMe. Tax Hanpu—
Mep, IS ClIoeB 3&PHCAIIEeH KPOB/IM NMOA3eMHON BhipaGoTku Haubonee
BaXHBIMH CBOHCTBaMH SB/ISIOTCS YNPYI'OCTH M CONPOTHBIFIEMOCTL PacTsi—
MEHMIO NpH mporube u OGPYWIEHMH CIIOEB, 4 TaKXe COIPOTMB/ISEMOCTDL
CXaTHI0O B NpH3aGOMHBIX 30HAX ONOPHOTO AABJICHMd W 3a NMOAAEPXHBAIO-
mel Kpenklo.

B ppyrom crnyuae, HanpuMmep, HPH MCHO/IBb3OBAHHM MEXAYKAMEPHBIX
MM UHBLX LE/MKOB YCTOAYMBOCTBL IOCIIEAHUX ONpeAedeTCs IIaBHBIM 06—
pasoM MPOYHOCTEHIO Ha CXATHE clarampmeil Le/mK NOpOAb, YIid C y4eToM
Mepbl MX CTPYKTYPHOH# OCNAaGiieHHOCTH, a TAKXe CHUIXXKeHHS IPOYHOCTH B
3aBHCUMOCTH OT NPOAOCIIXKUTEILHOCTH HAXOXACHHMS Ne/HMKA NOA HATPy3Koi
ONNOPHOI'0c AaBJ/IE€HHS .

[ns mopcTunalowmx Yroib NOPOA, B KOTOPBIX PACNONATalorTCs NOJNEeBbIe
WITPEeKH, MMEIOT CYMIECTBEHHOe SHAYEHHE H OOJDKHBI ONpefelsiThbCH NOKa~
BaTell NIacTHYHOCTH, gBigIoUefCsa OfHOA M3 BAXHBIX NPHYHH ITYYEHHS
OMBEI B 2THX BbIpaboTkax.

30HBI NOPOAHOI'O MaccuBa BOMM3M IOPHBEIX BHIPAGOTOK, ABASIOMMKECSH
MECTOM SHAUHTEJILHOI'O HAKOIVICHMS! YHPYTOil NOTEHIHAJBHOK SHEPrEy,
NPEACTAaBNSAIOT Co6oit BO3BMOXHEIE O4ard I'OPHAIX YAAPOB: IO3TOMY ANd
HUX NpesyCMaTpHBEETCS onpepeyleHMe nokasarejell yIPYyroCTH.

Beuaoy H370XeHHOIrO, NepedyeHb nokasaTedell, onpepelseMblX Npu I'eO-—
JIOPMYEeCKOM H3YYeHUH nojlell WaxXT yCTaHOBIEH C YYeTOM BHAA HalpsiKeH-
HOT'O COCTOSIHHS, XapakTepa ne¢OpMHPOBAHMS M PA3PYIIEHAS NOPOA H Yr'=
719 B 30HAX AKTHBHOI'O PaA3BHTHS I'OPHOI'O MAABJIEHNS M CABIKEHHS MOpoa
npn paspaboTKe CHCTEMOil, COOTBeTCTBYOIell AAHHBIM YCJOBHAM, & TaK—
¥Ke NpH paspyuwleHuH ¥ AOOLIBAHMK YT'Jg, NOPOA IPeAyCMOTPEHHBIMH CHO-~
cobaMu H CpeacTBaMH., JTOT NepeYeHb YCTAHOBIIGH TaKxe NpHHUMAS
BO BHHMAHHE LM I'eOJIOCMYECKOTMn VAVHEHHS NOPOA HAa KAXAOM 9rane,
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cornacHo n. S5 H, KpoMe TOro, C YYeTOM CTEleHH H3YYEHHOCTH CAMEX
MeXaHHMYECKHX CBOHCTB NOPOA H AOCTYHNHOCTH MX ONpeneiicHHd.

14. B nacToamee BpeMs NMPOYHOCTHL I'OPHHIX NOPOA NPU CXKATHH K3y~
yeHa B Gonmuedt Mepe, yueM Apyrue cpoiicTea, Ilpegen nmpouHocTH npu
onpoocHoM cxarni (xpemocTe) mopop siBnseTcs, Kpome Toro, HautGonee
Ba¥XHBM M YNOTPeOHTEeNLHBIM NOKA3aTelIeM, ONpPeaelsiONWM BHIGOp CHC-
TeMBl paspaboTxH, TeXHOJIOrMM I'OPHBEIX paGoT ¥ NpHMeHIeMOoro Al HHX
ropaoro obopyposanua. KpenoCTb NOPOR NPHHHEMAETCH TaKXKe 3a OCHO-
BY HOpPMMpOBAHMS ONJIATH! T'OPHEIX paGor. [losroMy onpenenenne kKpenoc—
TH NpE CXaTHd npeaycMarpusaercs (C pasHOfi CTeNeHBIO TOYHOCTH X
AeTan:HOCTH) [JI1 BCEX ITANOE H3YUeHMS H 30H onpo6oBaHMst MOPO. Ha
MeXaHHyeCcKue CBoOiCTRA.

Kpome Toro, npu reoiormyecKoM H3yuUeHMH nosefi waxr Muuyrie-
npoMa ONpeAenaiorT CleAYyIME IOKa3aTelH:
npepesi NPOYHOCTH IIPH ORHOOCHOM DPACTSIKEHHH,

Mopaydb ynpyroct (npuGmaxemnso),

~ CTPYKTYPHYIO ochabneHHocTs (rpy6as ouenka),

~ nnactHupocTh (rpy6as ouelka),

- rexyuecTs (rpybas omerxa).

B cayuaax seipaxeHHOH AHM3OTPONHM H3YyuaeMoli INOPOAb ee Heo6-
XoAuMasi ONEHKA, MPOM3BOAMTCS J/IMIlb B OTHOWEHHMM NoKasaTejedf Nnpoy—
HOCTH.

INpy cymeCTBeHHOM BIMSHHM CTEIECHH BJAIOCOAEPXKAHMS HUIYYCHHIO
MEeXaHHYeCKHX CBOACTB NOABEpraior NOPOAH B COCTOSHMH €CTECTBEH-
HOI'O BMAroCOAEpXKAHMS, OOHIYHO BiaroHacouueHHwe, Ecjiu 210 Heol-
XOMMMO, IIOKA3aTe/lH MeXaHMYeCKHMX CBUACTBE ONpefengioT ¥ ANd HHBLIX
YPOBHEll BlArocopepxXaHus onpobyeMbIX mopof.

II. OBIJUE CBEAEHHSI O MEXAHHUYECKUX CBONHCTBAX
FOPHLIX TTOPOA U HUX NMOKA3ATEJ/AX

15. Uayuenne MexaHMMECKHX CBOMCTB I"OPHBIX NOPOA IPOMCXOAMJIO
OIHOBPEMEHHO C pPasBUTHEM NyTefl NpUMeHeHMs cBefeHHll o6 3THX
CBOfICTBAX NPH IPOEKTHPOBAHHHM ¥ BeAeHHMH IOPHBIX pabor.

IlepBrie NONEITKM yyeTa MeXaHMHYECKMX CBOHCTE IMOPHEIX NOpOR npea-
NMPHHUMAIHCE B CBAAH C OIM3KMME K IODHOTSXHMYECKMM 3afadaMyu
CTPOMTE/ILHOR MeXaHMKH, IpHYeM Ha MeXaHWuweCKHe cBoiicTBa nopoad
PacnpuCTPaHAMCL OUEHKH, NMPHMEHMABUIMECS K CTPOHTEJLHEIM KaMHIM,
Hauano usyvenma MexaHWueCKMX CBONCTB I'OPHEIX NOPOM CBSISHIBAIOT
¢ mmenamu K. Baxa r M. Pocroeuesa, B pa6ore "Marepuane: ang
YPOYHOI'O HOJIOXEHHs I'OPHEIX pabor’, u. 1 (M., Hsp~-po LIK Topro~
pabounx, 1926) npod. M. M, [lporoassxonos (crapumit) npepnoxun
cnoco6 OLCHKM KPENOCTH NOPOA H ee MCNOJIL3OBAHME LPH NPOeKTHPO—
BaHHK I'OPHBIX BHIPAGOTOK C Y4eTOM YCTORYHBOCTH NOPOA.

TFopHrle nopopwl npogensior cebs, KAK cnelMpuyecky HeOOHOPOAHEIe
M XpYIKHE MaTepHalibl CO SHAMHTENLHON M3MEeHUMBOCTLIO COCTaBa Cllo~
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XeHHMd M CBOHCTD B npefenaX pad3pabaThlBAGMOI'0 MACCHBA U Ipaliui Be-
ACHUS TOPHBIX paboT. JTO ¥ SBHNOChH OCHOBHOU upHuMHO# o6ocobneHus
MEeXaHMKH TOPHLIX TIOPOA OT CTPOMTE/BHON M MeXaHWKA CPYHTOB.
Ocropononaraieif 5 o6/1aCTH M3y4eHUS MeXaHWYeCKHX CBOHCTB Iop-
HEIX mopoa sBWiack MoHorpadua I'. H. Kyssenopa "MexaHudeckue CBOH~
crea ropunx nopop” (M., Yrnerexuspar, 1947). CymecTBeHHbIM BKJa~
JOM B YHEHHe O MEXaHMYECKHX CBOACTBAX NMOPOA H B pas3paboTKy MeTo-
noB ux onpepeneHus nociayxmmu paGorst O. Mopa “Abhandlungen
aus dem Gebiete der technischen Mechanik "Zweite
neubearbeitete und erweiterte Auflage'(Bepmn, 1914),
K. B. Pynnereiita ”"Mexauuyeckue cwoiicrsa nopon”, (M. Yrrerexna-
nart, 1956), Jl. M. Bapona u ap. “Oupepenchue CBOACTR IOpHBIX nopoa”,
(M., Tocroprexuspar, 1962), Payx saxabix Banpawierdit o caoilcTmBax
T'OPHEIX Mopol paasMT B Tpymax M. M. Ilporoanaxovosa (mnapuero),
X, C, Cpxanopa, C. E, Yupkosa, B. T. Tnyuko, M. A, Typuanunora, a
Takxe uccaepopareneit mucturyros BHVIMH, UT/ ma. A, A, CxounncKo-
ro u OpPYyrEXx MHCTHTYTOB. Baxuas paspaGorka ¢uwsuueckoit Teopuu co—
UPOTHBJICHUA TFOPHEIX NMopon Bbmomiena A. H. Craepoiunrm B paGore
“IlpousocTe M gepopMmamms ropHbrx nopon” (M. : Hsp~-po UD3
AH CCCP, 1968).

16. Cnemwnduueckue MeXxaHWYeCKHe CEBONCTBA TODHBIX NOPOR oNpee—
JISIIOTCS CNeYIOMMY OCOGEHHOCTAMHY UX CTPOEHMS:

~ HEO[HOPOAHOCTLIO COCTaBa K CIOXKeHHs, JNpeaenseMoll 1IpocTpaHCT—
BEHHLIM paCnpepesieHdeM padiMyHBIX JIOKANLHbIX MHHEPANHHBIX KOMilu—
HCHTOR (9neMeHTOB CTPYKTYpH! NOpoabl), padHooGpasHO MeXaHHHeCKu
CBSISGHHLIX OpYr C APYI'OM;

- HaIM4IIeM CMCTEeM MexaHmyeckux ocnabneumi (or kOHTaKTOB
MeX1y MUHCPANILHEIMH ®jleMeliTaMy A0 Mop, MHKPO— M MAakpoTpeluH ¢
pasiiMuHOi MEepcH CBA3HOCTH M PA3/MYHLIMK NPOCTPAHCTBEHHBIMU O4ep-
TaNMEeM M OPHEHTHPOBKOM );

~ DAJNHYHOA MePOoi AHM3OTpPONMM clioxeHus (OT TpaHCBepCa/bHOM
M30TPOIIMN AC PAaCC;/IAaHBAEeMOCTH, CJIOUCTOCTH M NJACTOBOrO CJOXEHHUS
NMOpOAHOrC MAacCHpBa).

17. BeecTBeHHbI COCTAB H CBS3HOCTL I'OPHBEIX NMOPOA OOYCJIIOBIH-
PaIOT MX XPYIKOCTE, BBIPaXAIOULYIOCH:

- B 3HAQYMTENLHO Gonnillefi CONMPOTHUB/ISEMOCTH DPASPYLIEHMIO IIpH
OMHOGCHOM CXaTUH, YeM NpH PacTsKeHHY,

~ B CPaBHUT&JILHO MAalblX Be/MYMHAX OCTATOYHbIX AedopMalMii npH
PA3pYLICHHM ONHOOCHBIMH HAT'DY3KAMU CXATHS HIIM PACTSIKEHHS,;

~ B CYWECTRBEHHOH pPOJIM SHEprul YHpyrow Aedopmamuyu B obuem
aHeprera4yeckoM OajlaHCe pa3pyuweHHs MOpoakbl.

C XpynKOCTBIO I'OPHLIX NIOPOA TECHO CBg3aHa OTaCHOCTL B OTHOIe—
HUH BO3UMKHOBEHNS TI'OPHBIX yAapoB B NOA3EMHbIX BhIpabOTK&X, & Tak-
e BHe3anmHbiX BHIGpocOB yrig u rasa. OHa uMeeT 3HauyeHMe M g
TEeXHOJIOPHH pa3pylleHHs MaccyBa Npu [oOpre HCKONaeMoro 4 LpoXon-
ke peipaborok. Ilpupoga ¥ nokasaTem XpynkOCTHM I'OPHBIX nopoa eme
HeAOCTATOYHO H3yYeHHI,
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18. HeopnopoAHOCTEIO CTpOeHHST MOPHLIX NOPOA OGYCNOBIGH Tak
HasbiBaeMbli MacwTabHbli 2hdeXT nposB/ieHMss UX MeXaHMYECKHX CBOHCTB,
BRIPKAICUMIACA B KOJHYECTBEHHON 3aBHCUMOCTH IOKA3arefiefl  3Tux
CBOHACTE OT aGCOMOTHEIX paBMepoP IOPOAHBIX O6pAaGlOB MM Harpyxae—
MEBIX yYaCTKOB NOPOAHOT'O Maccuea, MapecTHm crepyioune NpOSiBIIEHHA
Macwrabuoro shpexra (pmc, 1):

a, Paabpoc Be/mMyMHBI NPOYHOCTH
nopos, TeM Gonbiuui, 4eM MeHslle
paaMeps! mopopxoro ofpasua (yua-
cTka maccupa). [Ipubmuxenue permi-
YUHEBEL 3TOI0 paabpoca K HeKOTOpPOMY
XapaxTepHOMY M8 KaXX/Aoh nopopab!
MEHHMA/IbHOMY SHAYEHUIO IpH AOC—
TaTo4yHo GonibumMXx pasMepax obpasua
(yuacTka).

6. ObpaTHad 3aBHCHMOCTb Cpef-
neit (¢ yuerom paaGpoca) BesMuMHEI
NPOYHOCTH NOPOAEI OT aGCOIIOTHEBIX _
paamepop obpasua (yuactka). ITpu- Abcaorommi pasuep
G/uKeHMe Be/MUMHBEl CpefHel npoy-

HOCTH K HEKOTOPOMY XapakTePHOMY  Pyc, 1. Macwrabusii adbekr

2

fipovnocme, Arc/om

MUHHMAQJIBHOMY 3HAYeHHWIO NpH [0— 3aBHCHMOCTH TPOTHOCTH T'OPHOMH
CTaTouHO GOMblUMX MHHEHHBLIX pPas—  popopni oT AGCOMOTHBIX pasMe-—
MepaX obpaslla, yHaCTKa nopoabl pos o6pasua:
{”npounocTs Maccusa” ).

Komrie. TeeHible NOKA3aTeH 1 - munmmaneHOl, 2 - cpea-
MacuTabHoro ajpdexra U3yHalMChb Helf, 3 - MakCUManLHOK

[IOKA HA MAalOM 4YuCiie OGBbeKTOB H

NPeNMYIIECTBEHHO B OTHOUICHHHM Npefenia NMPOYHOCTH NOPOAB! MPH OAHO-—
ocHOM cxaTuu. HaunGosnee BaxHbie peaynbTaThl MaydeHMsa MacwTaGHoro
appexTa NPOYHOCTH TOPHBIX Nopopn uanoxeHrl B paborex C. E. Yupkoea
“Bmauye MacurabHoro daxkropa Ha npouxocTh yriei” (Amma-Ara,
Hayka, 1964) u “YnpomeHubie ypasHeHHs NpOSB/eHHS MaCLITabHoro
adtexTa B ropaeix nopopax” - B cGopuuke ”Jloknappl BCECOIOBHOH KOH-
(pepeHIMM MO (HU3KKe I'opHLIX nopoa H npoueccos” (M. . Wap~-so MIH,
1974).

V3BeCTHO, YTO NPH TPEXOCHOM CXATHH NpPOSABIEHHsS MacwrabHoro
appexTa ocnabeBaioT, a NPY paCTsMeHHM ycummsalorcs (CM., Hanpumep,
E. Y. Unvunukaa u ap. "CeoficTea ropHbX IOPOA H MeTOAB MX onpeae-
nennn”. (M, Hegpa, 1968). Macwrebupii addpexT B OTHOWEHMH Ae-
$OPMALMOHHEIX CBOACTE NOPOA COBCEM He H3YHEH,

19. AHMSOTPONMS CJIOXEHHS I'OPHBIX NOPOA OTPaXaercs Ha HX MeXa-
HUieCKMX CBoiicTBaX. Bonpoce! aBusorponuu ynpyruax CBOACTB mnopofd
paccmorpenst C, I, JlexuuukpMm B patore “TeopeTrHueckoe HCcneaoBa-
HHEe HalpPSDKeHHWA B YIPYI'OM aHH3OTPOIHOM MacCHBe BO/MM3H IIOA3EMHOM
BuipaboTku aumnTHYeckoro ceuenna” (Tp. BHUMM?, c6. 45. J1.,
1962). lpy sTOM nOKa3aHO, YTO Mg AHH3OTPOMHBIX (B OTHOWeHHH
CIIOMEeHUs1) NOPOA AHUBOTPONHSA YTIPYTHX CBONCTB HeBe/MKA. 13



AHH30TPONNY T'OPHBIX NOPOA B OTHOLI€HMH MX NPOYHOCTHHIX CBOACTB
npu ReficTBMH CXUMAIMIHMX M KaCaTelbHBIX HArPY30K OCBellleHAa B CTarbe
T. H. Kyapenoea 1 M, H. Byneko "HMccnenobanue npepensHbIX COCTOSHMH
XPYIKOrOo Marepsalla B pasjiMuHEIX YCIOBHSiX TpeXxocHoro cxarma ("Tp.
BHUMMH*, c6. 70.J1., 1968).

20. I'oparie noponsl 061aAA0T PA3HOOGPASHBEIME M MHOT'OUHC/IEHHEIMH
MEXaHMYECKHMH CBOACTBAMH:

~ nedopMAaULMOHHLIMHE, XAPAKTEPHU3YIOMMMH BHA AedopManuil IOPOALI
(ynpyrue, nnacTuuHbie, KBASHIJIACTHYHEI, TEKYHUHE) H 3ABHCHMOCTH Be—
JHYMHBI 9THX AedopMaluiii OT BHAA, BE/IMUMHEI, CKOPOCTH NPHJIOXEHHS H
DJIMTENILHOCTH AefCTBHSA BBHISHIBAIOMMX HX HAI'PY30K;

~ NPOYHOCTHBIMM, XAPAKTECPHSYICHMMHE YC/IOBHS HAI'DYXCHMS H Npeaeih—
Hble Harpysxkn (HanpaXemnus), BHISHIBAIGNHE PASPYNIEHHE MOPOABI H IOM-
HYIO WM YaCTHYHYIO NOTepio €J0 CIOCOOHOCTH CONPOTHBIIATECH HArpy3Kam
paamsaHoro Buaa (CxaTHe, pacTsaXenme, CHBMT);

- cnem:pHYECKHMMH TNOKasarTe/IIMH DPa3pyLlaéMOCTE NPHMEHHMTENEHO K
OCOBEHHOCTAM TEXHOJOT'HH H TEXHHKH NPOXOAYECKMX M AOCLIMHEIX TOPHEIX
pabor.

Mexannyeckue CBOHCTBA NOPOM, NOMHMO ONpPeAE/sIONero BIMIHHS HX
BEIIECTBEHHOI'O COCTAaBa, TECHO CBA3aNBI C HEKOTOPhMH (M3UMYEeCKIMH
cpoitctBaMn  (06beMHEI BeC, BIAXHOCTL), & TAKXKE C XAPAKTEPHCTHKAMHE
cTpoenns (MOPHCTOCTH, TPENMHOBATOCTD, AHM3OTPONHUS, HEOAHOPOAHOCTE).

21. PeayneraroM H3ydeHUs MeXaHHYECKMX CBOACTB NOPOA SIBJSIOTCSH
TEOpHE NePOPMHPYEMOCTH H NIPOYHOCTH, YyCTaHap/MBalonpe, Oojlee HIK
MeHee NpUOIHXKEeHHO, KOJMYECTBEHHEIE KPHTEPHH H 3AKOHOMEPHOCTH CBS3H
nepopmauuit H YC/IOBHH pA3pYIIEHHS C BHAOM, HHTEHCHBHOCTLIO HAI'DY30K
H peXMMOM HarpyXeuus nopoabt. MMeigmumecs Teopun nedpopMHUpPYEeMOCTH
M NPOYHOCTH NOPOA PaIVIMMHEI IO ryiyGuHe M pa3paGoTaHHOCTH: OT 3MIM-
PHYECKOfi CBI3HM BHEWHHX (AKTOPOB HArpYXeHHd, AedOPMHPOBAHMS H pas-—
PYWeHnd, A0 PUIUYECKOH TeOopHH, CBi3blBalollelt 9TH BHeWHHe (GaxTopsl C
OCOGeHHOCTSIMH COCTaBRa H CTPOeHHs nopof. B ceasu ¢ ncnonb3oBaHuMeM
NPH NPOEKTHPOBAHHH H BEJEHHH I'OPHBEIX PaGOT 9TH TEOPHH DAa3M4AaloTcs
Mepolt NPHOMMEeHHOCTH NPHHITHIX AHATATHYECKHMX BRIDAXKCHME 418 OLEHOK
neficTBHTENBHON BaBHCHMOCTH AedOpPMUpPOBaAHHS H padpylieHHs nopoa or
HAIPY30K, ITa Mepa NpubAMMeHHOCTH onpefiefigeT CTENEeHb TOYHOCTH IO=
KasaTenell MeXaHH4YeCKHUX CBOWCTB IOPOA, ABNAICIMXCH napaMerpamMy
YKasaHHBIX aHaNHTHYECKHX BhipaxeHult. MMeeT Takxe sHaueHHe, HECKOIIb~
KO NpHO/MKEHHOCTb TEOPHH COOTBETCTBYET TpPeOyeMolf TOYHOCTH HHe-—
HEPHBIX PACHETOB, MCNONL3YIOWMHX 3TY TEOPHIO.

22. Ha nasanbHbpIX oTanax HarpyxeHus Go/LUMHCTBO I'OPHBIX IOPOA
ynpyro MM b npeobiapaieii Mepe Yupyro. Ynpyrocrs HOPOR H3yua—
fachb B YCJIOBHSIX OAHOOCHOT'O CXaTHsl M, B MEHhliell cTeneHHd, uaruba,

Ona Mano uayuyeHa npu AeHCTBHM CABHI'OBBIX, PECTATMBAICILHMX H TPei—
OCHOCKHMAIOIWMX Harpya3ok. Ceasp ynpyrux nedopMaliii T'OPHEIX IOpPOQR
C HarpyskaMn Gnauaka K /MHefiHO#t ¥ npuGNMXEeHHO ONHCHBAaEeTCH JHHef-
HbM 3akoHoM P, I'yka ¢ napamerpamu (ana usoTponbix nopoa): Mopy-
neM IOura u xoaddmumenrom Ilyaccoma nopopet, OapfTHble AAHHEIE CBH-
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AeTeALCTBYIOT O COXpaHeHMH SHAYEHMN STHX NoKasareliel B CAMOro aa-
xona I'yka pns TpexocHoro cxaTusa. [Uia M30TPONHEIX NOPOA 3AKOHOMEp~
HOCTb YNPYI'Oro AehOPMHPOBAHHS, NOKASHIBAIWIAS CBS3b KOMIOHEHTOB
nepopmanmit ¥ mampskermmh /! pujua ua Bripaxenmh:

1 2(1
8Z=f[éﬁ-lw (6Y+()z)]; Txy= LM—)M

E ;

1 2(1+ w)v
5y=§[6)“}"/(6x+6z,)]; Tyz - 2wty E/W) o
5z='§[6z'}”(6x*6‘1)J; Yiz = L HE Yoz ,

roe 6,6, Gy , (Jz - HOpMAIJILHBIE HANPSMEHHd B HANpaBIICHHEX KOOpaM—
HATHBIX ocelt XY ,2Z (T. e. neficTBylomMe, COOTBETCTBEHHO, B NJIOCKO-
CTaX Yz, ¥2 U XY ) €y, & y,&z- HOpMaJlbHEIe OTHOCHTeNbHble Aedop—
Mal¥H B STHX HANDPABJICHMAX; ‘U,;y, Tyz, Tx3 — KacaTejbHble Hanps—
XeHus B IJIOCKOCTsX XY , Y2 , %2 Ty, TEyz'sz - OTHOCHTENb-
HBle yriyoBble AedopManuud B 9THX IJIOCKOCTaX; E, lu/ - Mmoayns IOHra

n xoadppunuenr Ilyaccona.

Annsorponusie nopoasi, no C. I'. Jlexuuuxomy {cm. n. 19), xapakre—
PHU3YIOTCH, COOTBETCTBEHHO, AByMS Mopynamu IOHra u Tpema xospduum—
enramu [Iyaccona (opHeHTHpPOBAHHEIMA IO TVIABHEIM HAIPABICHMSM AaHH—
3BOTPONHM COXKEHHS ITOPOJEI).

JlupefiHOCTE 3akoHA ynpyroro AehOpMUpPOBaMHS KpPENKHX pa3HOBHA-
HocTe#f mopoa BINIOThH OO HATPY30K GIM3KMX K Npedelny IPOYHOCTH 103~
BOJIIET UIMPOKO MCNOML3OBATH TEOPHIO YNPYNOCTH /sl pelieHHd MHOIMX
3apa¥ MexXaHMKH TOPHBIX NOPOA.

23. B nexorophix ciyyagx HabG/IORAIOTCH OTKJOHEHHMS YNPYrMX nehop—
Manufi TOpHBIX NOPOA OT .MHekHOro 3akona (puc. 2):

a. Ilpu BecEMa MaNBIX CHEMAIIMX HAUPY3Kax Ha ITOPHCTHIe IOPHbIE
nopoas! ynpyrue pepopMaliny, CONPOBOXAAIGIME 3aKpHITHe NOp, XapakTe—
puayiorca Gonee HHSKHM MOAYJeM YNPYIOCTH, YeM npu fAelicTeum Goib—
KX HACPY30K NOCMe B3aKpHITHS NOP. OTO FB/IEHHEe MOXHO OGBACHHTH
TeM, YTO NPH MAaJbIX HAMPYSKAX B YUPYrHX AedopMalMaX NOPOABI yya-—
CTBYIOT MECTHBIC SHAUMTEILHbIC AedOpMAIME HENOJHOrO 4YHC/A CTPYK-

* Mon HOPMANBLHBIM HAaNpAXeHMeM NOHMMAETCH BHYTPEHHSAS CHAA, Aeii-
CTEYIIAS H& NepIeHAMKYNSpHYI0 K €e HAaNpaBJCHMIO INIOWAAKY CeYeHMs
Tena ¥ OTHeCeHHAs MO BejMYMHE K e[MHMNe IMoIAagy¥ 2TOoH NJOMAMKH.
[on xacaTensnsM (CABUTOBEIM) HANPSUKEHHEM, COOTBETCTBEHHO, — BHYT=—
peHHsis CHIa, NefiCTBYyIOWAS B INIOCKOCTH yKasaHHo# miowapku. [loa
OTHOCHTENLHON HOPMAanLHOf MM KaCaTenbHON NedopMainueil NOHMMAIOT
nedopMaunio yonuuHenns (ykopodeHHus) MM CABHIOBOIO IOBOpOTa Tedla,
OTHECEHHYIO K [JIHHE 2TOr'0 Tella B PAaCCMATPMBAEMOM HAIPABJICHHH.
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! - TYPHBIX 3JIEMEHTOB B 30HE IOp,

arcemt =" npydeM TH MecTHble aepopManyn
,& OTHOCAT KO BCeMY 0ObeMY IOpOAbI.
VY 6. Ilpu SHaYMTENLHBLIX HArpy3-—

1

A

i / Kax, o6yCnoB/IHBAICIEUX B HEKOTO—

i i PBIX mopoAax pA3BHTHE HEYIPYTHX
[ I‘ 3 nedbopManuit OQHOBPEMEHHO C yNpy—
,’lt 7] ‘{ TEMH, MOAY/bL YOPYIOCTH BHOBbL
! ! HECKONBKO CHHXAETCH, NO—-BHAHMO~—
[ i MY, 3a CHeT NoTepH HeCymel CIHo-
! COGHOCTH 4acT# CTPYKTYDHBIX aje—
MEHTOB NOPOAbl U OTHECEHUs YIpy-—

ruX pepopMalnmit yoenesLUIHX 3ie—

Omuocumenenan degopuaqus . €

Puc. 2. OrkiioHeHHs OT 3aKoHa MEHTOB KO BCeMY ofbeMy Hopoasl.
MMHEAHOCTH YNpPYTHX AedopMarmii: HenuneiiHOCTEL 3axoHa YNPYTOCTH
YYHTHIBAIOT, €C/M 3TO Tpedyercs,
1 - ynpyras nedopmamusa; 2 - onpepenss W MCUONL3YS yCPe[HEH—
nomxas Aegopmamms; 3 - Mo- HBIE SHAYeHUs MOMAYNsS YNPYTOCTH
Ayne yOpyrocTH u Koahduumenra ITyaccona mis

XapaKTepHBIX OMalla30HOBR HArpPY3KH.
lMNpuyuHe ¥ NokasaTeNy HeIMHeRHOH YNPYTOCTH I'OPHELX IIOPOA HYX-
[aloTcst B pankeHeiimem unaydenud. [lpexpge Bcero, Heo6xoguMo ycTaHaBIH-—
BATh MEPY TOYHOCTM NPHUOIMKEHHOH ONEHKM YNPYIrux CBOUCTB JMHeHHBIMHU
napamerpamu 3axoHa I'yka M onpefenaTh CTENeHb HA[eXHOCTH KCIOIIb—

30BaHMg TEOPUH YNPYIOCTH A4 pellieHMd I'eOMeXaHHJeCKHMX aagad.

24, llpn paydenun BAMsHAS CKOPOCTH HATPYXeHHd Ha AedopMauuyu U
NPOYHOCTb IOPO[, B/HMgHME 3TOH CKOPOCTHM Ha padBUTHE TOLKO YHPYIUX
nepopMaluii OTAENBHO HE HCCIEOOBAloCh. TeM He MeHee, M3BECTHO, YTO
Be/I{YMHA TaK HA3kIBAEMOI'0 AMHaMuYecKoro Monyhaa lOura, onpepensio-
Hero pacnpocTpaHeHHe B NOpoAax ynpyrux konebaumit, mporna {ocoben-
HO [/ MOPUCTBIX NMOPOfi) CYWECTBEHHO OT/IMYAETCS OT CTATHYECKOrO
Moy s,

25. Kpome ynpyrux (BoCCTaHAB/MBAIOIKAXCS NMpPM CHATHH HATPYS3KH)
nedopmannit, o6bMHO npH Goiiee BHICOKMX YPOBHAX HArPY3KH, IPOIBALIOT—
ca ocrarouHsle nedopmamnu. Ocrarounite fAedopmalmu, He CONPOBOKAAI-
WHeCd CHHXeHMeM Hecylneli CnoCOOGHOCTH NMOPOALI, HASLIBAIOTCH NIACTH—
YECKHMH ; CONPOBOXAAIOIIHECS Xe PadBUTHEM TPelMH M CHHXEHHEeM CO-
TPOTHRIICHNS NOPOAbl HAIPy3KaM — KBAJUINIACTHYECKHMH, MHorue ropusle
NOpo/ibl, B 4aCTHOCTH YTJIM, MCKONAeMbie COJ14, TOPOABI C CUIIBHO TpPpeli-
HOBATbIM CTPOCHHEM U YBIAXHEHHBIE OCAafO4Hble NOPOLLI C INIMHHUCTHIM
HEMEHTOM XAapakTEepU3YIOTCs SHAYUTENLHBIM ITPOSBIICHHEM OCTAaTOYHBIX
negopManmii, KHOrla HauyMHas y¥e C CaMbIX MAaiLiX Harpy3ok. Takue 1no-
PoAbl MO NPEeHMYIHeCTBEHHOMY IIPOSBIIEHMIO STHX AedopMallifii CYHTAIT
NAACTHYHBIMA, YYeT INIaCTHYHOCTH NOpOoA Heo6XoouM [uia OLEHOK, pac-—
YeTOB H NPOEKTHHIX pellieHuil BONPOCOB, CBS3AHHLIX, HANPHMeEp, C NyHe-
HHeM OGOKOB M TOYBHI NOATOTOBHATENBLHBIX ¥ KaNMUTalbLEBIX BHIPAGOTOK H
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MX KpenJieHHeM, OCOGEHHO B YC/OBHAX GOJIBIIMX INIyOMH IOPHBIX paspa-—
6oroxk.

Puc. 3. IIpu6nuxeHHble BHIpAXKEHHS

8aKOHa NJACTHYECKOro AehopMHpO--
BaHKg:

~ “HpeankHad NAACTHYHOCTL' ;

- "NnAacTHYHOCTHL C YNpo4YHeHHeM”;

~ "maneltHad NNacTHYHOCTR”; 4 -

dakTHiecKoe AedOpMUpOBaHHE

1
2
3

3

26. InacTuyeckne CBOHCTBA NOPOA NPHOMHKEHHO BBLIPAXAIOT Pa3VHi-
HeMu cnocoBamu (puc. 3). Omun BHA NPHOGIMMEHMS HPEARONAraeT, 9To
naacTHYeCKHe nedopMalldy HAYMHAIOT PASBHBATEC TOJILKO NOCHe TOro,
KaK YIpyrHe AOCTHIHYT Hpefena ynpyrocTd nopoasl. PaseuThe mnacTu—
4eCKHX nedopMalmit HaeT Jmb0 C NOCTOSHHBIM conporuBlenHeMm ("npe-
anepas NIACTHYHOCTL" ), MM60 ¢ nospnuaimumMcs (”ynpounenne” ).

CornacHo ApYroMy cHocofy NPHOGIHMEHHOI'O BHIPAXKEHHS, PA3BHUTHE
nnacTH4YeCKuXx aAedopMaimit MAET OAHOBPEMEHHO C YHPYLHMH M XApaKTe=-
PH3YETCs], aHANOTHYHO YNPYTMM CBOACTBaM, MOAYJEM IacTHyHocTn. B
HEeKOTOpHIX Ciyiasx (ana onpeneneHMEBIX NMOPOA, BHAOB M SHAIA3OHOB
HAIPYSKH ¥ YPOBHEA HCMONL3OBAHMS 3aKoHa AedopMHMpPOBaHUY ) MOAYIbL
TIJIACTHYHOCTH MOXeT CUMTATECS NPHMEPHO NOCTOSHHLIM, HE 3ABHCALMM
OT HAI'PY3KHM, IIPH 2TOM CTAHOBHTCS BO3MOXHLIM pellaTb HEKOTOphie
NNACPHYECKHE 3afa4YH IeOMEXaHukH, POpPManbHO HCNONL3YS JHMHeHHBIH
annapar TeOpHH YNPYT'OCTH.

Panom apropoe (JI. A. llipeiinep, J1. Y. Bapon, f. A. Buy, M. M, Tpo-
TOOBAKOHOB M AP. ) A OUEHKHM NJACTHUECKHX cpoicte wmu (obpaTHas
OLIGHKA) XPYNKOCTH TOPHBIX NOPOJ NMpelara/MCh TaKXe HHbie NoKasa-
Term. SKCNeprMeRTa/lbHOS H3YYeHHe IJIACTMYECKHX CBOMCTB NOpop H
NpaKTHKA MX HCIOJb30BAHMS NPH NPOSKTHPOBAHMHE T'OPHBIX paGoT elue
HEOOCTATOYHEI AJI OUEHKH NMPHEM/IEMOCTH 2THX NpeOXeHW: H/IH pas-
rpaHpyeHua o6nacTH HX npuMeHeHns (@ng pasHbIX THIIOB NMOPOA HIM
PaS/MYHEIX HANPAB/ICHM! HCHNONL3OBAHHHA).

27. Yyer nnacTHYeCKuX fAedopmalpdi NOPOA NpH MX MydeHHH B OCHa-
XEeHMSX BHIPAGOTOK B NEepHOAbl, HEIIOCPEACTBEHHO ClIeAyIOlMe 38 UX Ipo-
Xopkoit u noapaborkoi, BaxeH A NPOEKTHPOBAHHS PEXMMOB IIPOXOAKH
M nopfepxanns Beipaborok. B cBaau C OTCYTCTBHEM HHXEHEPHBIX METO-
AOB I'eOMEeXaHHYECKOI'o pacueTa NydeHusd, NJIACTHYHOCTL NMOPOAE! B STHX
ClyyasX OIeHMBAIOT BeCkMa rpyGo. B kauecTme rpyGofi uHxeHepHOMH
OLEHKM MIaCTHYHOCTH IOPOf, BLHENIOMHAEMOH C TOYHOCTRIO [0 CTYNEHM
naTHCANTBHOR 1IKankbl, NPMMEHgeTCsd KATEropus NNacTHYHOCTH, Npeio—
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xenHas B. B. MareeebriM u ap. B pabore “Meromnyeckue yxasauus

1O YNPOIICHHLIM HMCHBITAHHEM H NPHO/IIKEHHOH OHEHKE IINACTHYECKHX
ceo#icTe ropunix nopop” (J1., BHUMH, 1972). Ora xareropus YCIOBHO
onpefengeTcs BeJHuMHOA ocTarouHo#t AepopMaiMK, BO3HMKAalnefi B IOpPo-
e NpH HOPMMPOBAHHOM CIlIOCOGE HAIpYXeHHS HArpya3kofi HOPMHpPOBAHHOM
BEJINYHMHEL,

28, Ilepeuncnennsie naeCTHYECKHE CBOKCTBA I'OPHBIX NOPOA H3YUAIHCH
AN YCNOBHE OAMOOCHO-CHMMMAIOMMX HArpysox. MaesecTro, uro npu pelicr—
BMH TPEXOCHO—CHKHMMAIOIMX HArpy30K INIaCTHYeCKHe CpoicTBa GOMblliH-
CTBa TIOPOA BO3PACTAIOT: MAKCHMAJILHBIC BE/MYMHBI NIACTHYECKHX Aedopr
Maupit poctHraior GonbwHX sHaueHult, a XapakTep paspylieHHsi CTaHO-
BHTCH MeHee XpynxkuM. OaHaKo ykasaHHBEIe CBOACTBA NPH TPEXOCHOM CXa~
THH eille OYeMb MaJlo H3YHeHBl, KONHYEeCTBEHHbIe 3aKOHOMEPHOCTH aedop-
MHpOBAHKS M OUCHOYHLIC NOKA3AaTelM MJIACTHYHOCTH He YCTAHOBIIEHEI, He-~
CMOTPs Ha MX BAXHYIO POJIb B IIPOEKTHPOBAHMH KpeNnM I'OPHHIX BHIPAGO-
Tok. [lnacTuueckue cpoficTBa NOpoA Ipu PacTAXMEHNH COBCEM He H3YueHR,

29. lng yTOYHEHHBIX PacYeTOB KpEIHM I'OPHHIX BHIPAGOTOK He MEeHLIlee
3HAYEHHe 4YeM NJIACTHYHOCTL MMeeT CBOACTBO NOPOA CONPOTHBIATLCSA
HArpy3KaM H AepopMHPOBATECH MOCI/e AOCTHXEHHMS NMpefella IPOYHOCTH.
XapakTep CONpPOTHRISEMOCTH TIOPOA IOC/e NepexoAa Npefena NMpoYHOCTH
CBSI3aH TaKXe ® C AMHAMHYECKHM 3((eXTOM HX paspylleHHd ¥ Moclie-—
ayiomero RedhoOpMHPOBaHHS. ITO BAXHO /i IPOTHO30B ONACHOCTH BO3~
HHUKHOBEHHS T'OPHBIX YAApOB M BHE3alHbIX BBHIGPOCOB YIVId.

HedopMawn ropHbix nopoa 38 MpeelioM HX NPOYHOCTH H3YuYauchb
npu AefcTBEHM CxuMalompX (B OCHOBHOM OAHOOCHBIX) Harpysox. Cym-
HOoCTE AedOpMMPOBAHMS NMOPOABLI IMPH 3TOM COCTOMT B NOSIBIIGHUH H IPO=-
rpecCHpyiollieM Da3BHTHH CHCTeMbl TpeumH. [lopopa npuobperaer xapax-—
Tep cneuupHYeCKkH CBA3aHHOK CHCTEMBl MeXaHHW4YeCKM B3auMofeiCcTBYIo-
mMX APYT C BPYrOM CTPYKTYPHBIX a7ieMeHToB. PacnonoxeHue arux sie-
MEHTOB Onpe/JellseT XapaKTep HX B3aHMOMAEHCTBHSA, HEOAHOPOAHYIO Ha—
rpysxy u cnoxsoe (ynpyroe K niactuyeckoe) nehpopMHpOBaHHE KAXAO-
ro us HHMX. B cBOi ouepeAnL, PACNOMNOKEHHE ITHX S/IEeMEHTOB 06ycios-
7ISHO, B OCHOBHOM, pa3BHTHeM HX paedopMainidt ¢ ob6pasoBaHMeM HOBBIX
TPElME MM POCTOM uMelomuxcs. Eme 60buwryio ponk B AedOpMHPOBAHHH
Taxolt CHCTeMbl MrpaloT YHNpyTHe M niacThyecKue AedopMauui BS&HMHBIX
cBa3ell CTPYKTYPHBIX 3/1eMEHTOB, YaCTHYHas W/M NO/HAA NOTEPS ITHMH
CRA3AMH CBASylmel crnocoSHocTH (OT CIOUHOCTH N0 PACKPEITHS Tpe-
HKHEI) M CMellleHHe S/IeMEHTOB APYT OTHOCHMTEJLHO APYra [0 HeCBS3HbuJ
TPelIHHaM.

Breiune Taxag xBasmmaactTuueckas pgedopMaums NOPOAL! BOCIPHHEMAa=—
erTcd Kak ee MakpoaedopMallMsd, CBA3AHHAA C MAKPOHAIPYXEHHEM.

30, [edopMupobpanue NOPoO CHUMAKLUMMH HAUDYSKAMHE 3& peaesioM
npoyHocTH Gonee mim MeHee OBHICTPO NPMBOAMT K IIPOr'PECCHpYyIOLIEMY
cnany conporupnsieMocTs (puc. 4). 3ameueHO, HTO MAKCHMAJLHAS Kpy-
TH3HA& 3TOro Cnafa, Kak MpapHilo, HAXOAHMTCS B OOparHoft CRA3M C i~
TEHCHBHOCTLIO PasBHTHA NNACTHYECKMX AejopMaumit Ao npepednia npou-
HOCTH: Y NNacCTHYeCKHMX NOpOoA 3alpepfeibHbil CIaA Hecymei#t cnocob-
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HocTH Gonee noJioruii, 4eM Y Xpyn-—
xux, [lpu nebopMupoBaHuu Ha arane é !
3anpefenLHOro Cliafia CONPOTHBIIsSEe— nrtpu’” 2
MOCTH BOSHHMKHOBEHME H pPa3BHTHE
TPEIiMH B NOPOAEe IPOHCXOAMT OCO-
6erHo MHTeBCHBEHO. [lopopa paaprix—
jiseTrcs, H 3a CHeT ITOr0 3aMETHO
yBeMuMBaeTcH ee oOmbeM. YBeanue—
HHe ofbeMa IOpo/kl NpH AedOpPMHPO-— s
BaHMM 3a NpefelioM IMPOYHOCTH OYEHb
BQXHO NpPH pacyeTax [OaBlIeHUs MO—
POA Ha Kpelb NOA3EMHLIX BHIpAGOTOK.

Cnan conpoTHBISEMOCTH IIOPOAb!
npu panbHefweM ee OehOpPMEPOBAHMH
saMepnaeTcs ¥ [e¢OpMHPOBAHME BCTY—~ 1 - XDYIKHX, 2 — IJIBCTHYMBIX
naer B $pasy OTHOCHTeNLHO! cratum-
3anyMy OCTaTOYHOHN Hecymelt cnocobuocTu. Benuuuna nocnepneit ans
NAaCPUHBIX HOPOA COCTABISNET CYIMECTBEHHYIO YACTh KX Ipefesa npod—
HOCTH, ANg XPYNKHX Xe NMopop OHa Mana. IIpi TPeXOCHOM CXaTuM No-
poAki BEHYMHA OCTATOHHOH Hecyme# CROCOCHOCTH HAXOAMTCH B NPAMOM
saBuCHMOCTH OT Goxomoro paenenusd. OCTATOUMHYI0 HECYHYIO CNOCOGHOCTSH
nopoaa coxpaHser (C ManbMM MGMEHEHHSMM) HA SHAUMTENLHOM [MANla—
30Re nocnenyimmx Redopmawuii, TpeuniHooGpasoBalue NpH 3TOM pAa3BH-
Baercd ~nabo, a ne¢popMHUpoOBaHHe NOPOAL! OGYCNOB/IMBAETCH, B OCHOBHOM,
B3AHMHEIMH CMEINCHHAMH CTPYKTYPHbIX 3JIEMEHTOB C TPEHHEM H MeCT-
HBEIM HCTHpaHHEM Ha KOHTAaKTaX, HO 6e3 CYmeCTBeHHOI'0 pa3pyleHHs
camux snemeHnToB, OGbEM NOPOAH NPH 2TOM IOYTH HE HOMEHSOTCH
Yuer mokasaTenefi oCTATOYHOK HPOYHOCTH U COOTBETCTBYIEr0 auAna—
S0HA KBASMIVIACTUHECKHX AedopMalMit Npd pacHere KpenH BEIPAGOTOK
OTKpHIBAET AONONHMTEbHEbIE pe3epBhl ee paGoTOCNOCOSHOCTH.

31. 3axoHOMepHOCTH 3anpeAeibhHoro aebopMupoBalMs NOPOR OYEHB
Ma&ailo U3Y4YeHBl, OLEHOYHLIE NOKA3ATENH KBA3UNNACTHUHOCTH elie He
YCTaHOBJICHBl, & MeTOAbl MX ONpefefieHHs NOKa TPYAHO OCYINECTBHMBI.
He paspaBoraHbl B MeTOQEl HHXEHEPHOrO pacyera YCTORHMHBOCTH IOp—
HEIX BBIpAGOTOK ¥ 27IeMEHTOB CHCTEM paspaboTKH, & T&KXKEe OIEeHKH
YRapoonacHOCTHM NOPOA € y4YeToM KpaammnactuuHocTH. [loaroMy onpepe-
lleHMe KBA3HKI/IACTHYECKUX CBOACTB NOPOA NOKA He BXK/IIOYEHO B COCTAaB
PasBenoYHbIX M H3bICKATENBECKHX PaGoT M BHOIONHAETCS JUWbL B OHCKO-—
BBIX lUeJ/AX HaA/Nex}.aile OCHAIlleHHLIMH HCCIEOBaTe/ILCKHMH Oprapu3a—
LMAMH,

32. CniocoGHOCTHL I'OPHEIX NOPOA K AehOPMHPOBANMKIO M DPASPYCHMIO
BO BPEMEHM XApPAKTEPH3YETCH KX PeONorHYeCKMME croiicTBamHu. Ilpn
BEACHMM T'OPHBIX paGoT 3Ta CNOCOGHOCTL peamu3yeTcd, HaipuMep, B
BHAe HyHYeHMS NOYBbI M GOKOB BHIPAGOTOK B .30HAX CTAUMOHAPHOFO ONOpP~—
HOT'O [RABJICHHS.

Peonornueckne cpoftcTBa I'OpPHBIX MOpPOA M3YYaMCh IN1aBHBIM ofpa-—
30M B NpolecCAaX NOA3YYECTH NPH OAHOOCHOM CXATHM, HpH uarube, a
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Puc. 4. Kpasunnactuueckoe

nedoOpMHPOBAHME M OCTAaTOY—

Has Hecymass CHoCoOHOCTHL
TOPHBLIX ITOPOR:



TaxKxe, B MEHuWeH Mepe, - H NpH AEHCTBHH TPEXOCHO-CXHMAIOIIHX Ha-
rpysok. Kpome nonsysectu (npoumecca passutus Aedopmalunt I0Opoab!
npu gefCTBMM TIOCTOSHHOA BO BpPEMEHM HATPY3KM) HDOBOAN/MChL €[MHMY~
HBle HCClefoBaHms penakcaluy (npouecca EHaMeHEHHS HANDPSNKEHHOI'O CO-
CTOgHHS MOpPOAbl B YCJIOBHAX HOCTOSIHHOR BO BpeMeHHM 3apjaHHO# Aedop—
MallmK ), & TakKe CMellaHHbIX IPONEeCCOB B3AHMOCBSI3AHHOI'O DA3BHTHS
BO BpeMeHH HanpsikeHwit B Ae¢opMaimmli, B TOM WHClle HAUPYXEHHMs C 3a-
BaBaeMBIMH TIOCTOSIHHBIMH CKOpPOCTaMU AehOpMMPOBaHNS .

[lpouecch nonayueCTH M pejakcalMi, BOSHMKAalUMe B MaCCHBE I'op—
HBIX TIOPOAi B 30HAX I'OPHOI'O JABJIeHHs, OKA3BLIBAIOT CYWECTBEHHOE BIHMfA-
HMe Ha XapakTep paclpefellcHHs HaNpsDKeHHW! B STHX 30HaX, a ClenoBa-
TeNILHO, H HA peayNLTATHL PelieHHs 3afa4 ynpabJjieHus TOPHBIM [ABIEeHReM
M CABHXEHHEM IIOPOA.

33. Poct pedopMmanuit monsydecTH NpH AEICTBHM HeM3MEHHOHN Harpya-
ki npoucxoput (puc, 5) aamemienno, C NpUGIHXEHHEM MGO K NMOCTOSH-
HOMY 3HadeHwio fedopmauni, GO0 K NMOCTOAHHON BENMYMHE CKOPOCTH Ae—
$GOPMHPOBAHHS, HAXOAAUMXCS B NpsMolt
S8aBHCHMOCTH OT BEJIMUMHBI HAUPY3KH.
Opnako npe pocraroyso Gonwlofl Ha-
rpyake, Ha ONPEME/ICHHOM 2ITane Hoa3y-
4YecTH 3aMmeyieHHe pocta aebopmarnt
CMEHeTCd ero YCKOpeHHEeM, 3aBepiiaio~
UMMCS paspylieHHEM IIOPOALL.

Ins KoMAYeCTBEHHOO ONHCAHHS 34~
KOHOMEPHOCTH poCTa nedopMalnil noj-
3Yy4eCTH NPUMEHSIOT ABa crnocoba ammpok-
cuMmanuy, Ilepebil! M3 HMX - NpPAGMKEH-
HOe NpefCTABlIeHHE SaKOHOMEpPHOCTH
CTPYKTYPHBIMH (heHOMEHONNOr HIE€CKHMH
MONeJIIMH, CHOXEHHbBIME K3 CONPSKEH-
HBIX APYD' C APYI'OM YNPYruX, BI3KHX
M NpefiefIbHO-HANPAXEeHHEIX 3/1eMEeHTOB
(puc. 6). OnucHOYHBIMA noOKAa3aTenIMH
NON3YYECTH B STOM Cliyuae SIBJISIOTCS

Puc. 5. PassutHe BO BpeMe-
HY nedopMalMH TON3YHECTH

ropHoft nopogb! NpH HeUSMEH—
HBIX YPOBHAX HArpPYyXAaIOWero

CHHA:
Inanpsm( . XOsQPHLUMEHTH BA3KOCTH, MoayH IOHra

1- 6' , 2-0" , 3 - u npepemn nnactuunocty. [loka omu
6" (6'< 6"< M) NOYTH HE NPHMEHSIOTCH B HMHXeHepHBIX

pacyeTax, CBA3aHHBIX C NPOSKTHPOBAHMEM M BeicHHEeM IOpHEIX pabor.
Bropo#t cnoco6, npeanoxerustt B, Bonereppa ¥ paseureidt XK. C. Epxano-
BbM B pabGore "TeopHa nonsyyeCTH IOPHBEIX NOPOA M €€ NPHJIOKeHwns”
(r. dpynae, Han-po AH Kaa. CCP, 1964), ocHoBaH Ha 3aBHCHMOCTH,
npeacTaBleHHON BbIPAXEHHEM JMHe#HO# HacCJenACTBEHHOCTH pedopMauil
NON3GYYECTH CO CTENEHHHIM HHTErpPaibHbIM SRPOM:

g0 = = [6()+ [8(1-5) 6 (1) | ax.
]
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OueHOYHEIMH NOKA3ATeNSMH
TIONIBYYECTH NOPOALI HPH 2TOM
ABNFIOTCH HaYanbeHbll MOAYNL nIpoO—
nopwonanciocTs (nuuelinocrn) E
u npa Koodpumenta o u 0 .

XapaKTepuayiuye H3MEHeHHe MOo- -
Oyns BO BpeMeHH, ANNpoKCHMALMs
NONSYYECTH 34KOHOM IHMHeiHol Ha-
ClleACTBEHHOCTH nojiyuuna Golnee
IWHPOKOES NPHMEHEeHHe, TaK KakK IpH
9TOM A/l pacueToB reoMeXaHmyec— 3

KMX 3ajiad MOXHO MCHONL30BaTh

MareMarudeckuit annapar mmue#inot Puc. 6. CxeMaTrnueckoe npeacrasliie—
Teopun ynpyroctH. OpHAKO Takue HHe NoKasaTrelell MON3YYECTH CTPYK-
pacyeTHl eile He Pas3BHTHl [0 ypOB~ TYPHOH MOJENBIO CBS3H 3JIEMEHTOB:
Hs MHXeHepHrix. ClleyeT 3aMeTnTh
TaKKe, YTO onbITHbIe fAaHHbe 10, M,
Kapramopa B paGore “Meroauyec—
KOe YKa3aHHe II0 J1a60paTOPHOMY HCHEITAHHIO NNaCTHYECKHX CBOHCTB I'op-—
muix nopop” (J1., BHUMH, 1972) ceuneTrentcTBYIOT 06 MaMeHeHMsX
ofpbeMa nopoa B Npolecce NON3YUECTH, YTO HE COINIACYETCH C NOJoKe—
HHAMH JIMHEHHONR HaCneACTBEHHOCTH, XOTs AJIS MHOT'HX IPAKTHYECKHX 3a-
pa4d Mepa 9TOro HeCOIJIaCHS MOXET CUMTATECH H HeCYIeCTBEeHHOMH.

34, HeobxomuMoCTE B OLEHKe CHOCOGHOCTH NOPOA K MONSYYECTH Yac—
TO BOSHHKaeT B CJIydaaX NOAZEpXaHMs BHPAGOTOK B 30HAX CTAMOHAP-
HOrO OMOPHOI'C AABJIeHHd, I'le 8Ta CIOCOGHOCTE IPOfABISeTCS B Gonee
MM MeéHee MHTEHCHMBHOM IIYYeHMHM NOYBEI H GOKOB BbIPAGOTKH. YUMTHIBAS
OTCYTCTBHe IPOCTHIX HHXEHEPHBIX MeTOAOB pacieTa M NpPOrHO3UPOBAHHS
HMHTEHCHBHOCTH ITyYeHHd, OLl@HKA CIOCOOCHOCTH NOPOA K NONA3YYECTH NpH
aTOM HeobGxopuMa JMUIL B BeCckMa rpySoitr Mepe. B xadecTee Takoit
rpybo#t ouenxy (C TOYHOCTHIO A0 CTYNeHH NATHGAIIBHON IUKAIHI) TpH-—
Meusior npepsioxennyio B. B, MaTeeersM u ap. B pabore “Meronu—
YeCKHe YKasaHHS [0 YHPOIEHHKM HCILITAHMAM M NpubimiXKeHHOH oueHke
naacTHyeckux cBoficTe ropumix nopoa’ (/1., BHUMH, 1972) kareropuio
TekydecTd. Sry KaTeropHio ONpe.e/sioT NO BeJ4HHe aepopMalyH, pas-
BHBalOmelica B obpa3ale mopoabl B TeYeHHe HOPMHMPOBAHHOr'O HHTepBala
BpPeMEHM AeiCTBHS HATDYSKH HOPMHPOBAHHOA Be/IMYMHBI M NIPH HOPMHPO-
BaHHOM cnocofe HarpyXeHud.

35, K npo4HOCTHBEIM CBOKCTBAM I'OPHBIX IIOPOA AOCTATOHHO UIHPOKO
NPEMEHHMB! NIONIOXEHHS TEOPHH NPeAefibHONO PABHOBECHS, B YAaCTHOCTH
Teopun npouHoctd O, Mopa. Haubonee copepxarencHolt B TOM OTHO-
wennn saenserca pabGora I'. JI. ducenko “IlpepenvHbie COCTOSHMS INOPHBIX
nopoa Bokpyr Beipaborox”, (M., Heppa, 1976). Coranacso aToi#t Teo-
PHH NPOYHOCTH paspylWeHHe NOpPOfd, T. €. OOCTHXEHHEe HMH Npeaena
Hecyweli CriocOGHOCTH, HOCHT CABHI'OBLI! Xapakrep, IPHYEM CABHI' pas~

1 - ympyroctn, 2 — npepfeinbHOR
Hecymwe#k CoCO6HOCTH, 3 — BABKOCTH
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BHBaeTCsi IO NJOIMAAKAM, HA KOTOPBIX COYETAaHHS KacaTellbHbIX H CXM-
MaloiX KOMIIOHEHTOR HanpsDKeHMs AOCTHINaIOT KPHTHYECKHX aHaueHmw!,
ofpepensaeMpiX yCIIOBHEM:

= ¢(0).

[na HeXoTOpRIX CaGOCBASHAIX I'OPHBIX NOPOA STO YCJIOBHE HMeeT BRA
JuHeltHOl 3aBHCHMOCTH:

“=cC+ {6,

T7ie IPOYHOCTHHIMM MOKa3aTelsMu nopopsl asnsiorcd: C - kospbmmmeHT
CHeNJ/ICHHS H { - xoofpHiMeHT BHYTpPEHHEr'o TpEeHHS.

Y GonblUKHCTBA CKAJNBLHBIX NOPOA YKa3aHHAs 3ABHCHMOCTL HeJMHelHa,
a noromy noxasareix C u § He 4BIAIOTCA NOCTOAHHEIMH, HO CAMH 3&8—
BHCAT OT BEJMYUHLI HANPOKEHHOI'O COCTOSHHA.

IpoynocTHAS XapakTepPHCTHKA NOPOAL! B OTHOWEHMM MAEHCTBHA CIOX—
HBIX HANPSXKEHHBIX COCTOSHHA onpepeqgeTcs IpeaefbHbIMH COUeTaHHAME
KOMIIOHEHTOB Hanpspxenwii. [Ipy rpadudeckoM npefcTaBleHHH STHX CO—
cTosHMit KpyramMu Mopa B koopaMHaTax HOpMAanLHBEIX H KacaTeiLHBIX
HanpsxeHHH, NpeAeyIbHO-TPOTHEIe HaNPAXKEHHble COCTOSHHA NOPOAbI M30-
6paxaiorca (puc. 7) COBOKYMHOCTBIO COOTBETCTBYIOUDAX NPefAeiIbHEIX
kpyroe. Orubalomas STHX Kpyros, HasbiBaeMas OGEHMHO NacnoOpTOM RpPOY~
HOCTH IIOPOABI, OrPAHMYMBAET B KOOPOHMHATHOM MNofie 0G/acCTh NPOYHBLIX
HaNPsSDKEHHBIX COCTOgAHMI. YpaBHeHme arofi ormbaimeff coenafaeT C Impu-
BeACHHBIM BhIUIE BBHIPAXKEHHEM YCJIOBHS CABHI'OBOI'O pa3pylUCHMS IOPOObI.
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Puc, 7. lNacnopr npouHOoCTH r'opHoit mopops! € xpyramu Mopa
U8 HaHPSDKEHHEIX COCTOSHHHA:

1 - npouselx, 2 - NpPeRENHLHbLIX, 3 =~ HENPOYHBIX
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B nekoroprix cnyiaax Gonee yno6Ho rpadHuecKM NPeACTABIATH yC—
JIOBH@ NPENesibHBIX HAIPSXEHHLIX COCTOSHMY TIOPOAb! HE B OCAX CABHINAIO—
UHMX ¥ HOPMAalLHBIX KOMIIOHEHTOB HANPSXKEHMH Ha IJIOAjke CABHIG, a B
OCHIX INIABHBIX HOPMA&JBHBIX HANDSKEHMH: MAKCHMAJILHOIO K MHHMMAJLHO—
ro (pumc. 8).

36. Tlpn uuCneHHOM IpeacTanie—
HMH HPOYHOCTHBLIX CROHCTB I'OpPHEIX
mopoA NoiL3YIOTCH, KpoMe npefena
NMPOYROCTH HPH OAHOOCHOM CXATHH,
KOSppHIMEHTAMH CUENJEHHNS H BHYT- Se
pennero Tpeus (apxramrenc xosp- |
¢umenTa BHYTpeHHEro TpeHHs HMe— 6y
HYeTCS YIVIOM BHYTPEHHEro TpeHus | | v W
). Kax ykasano, xosbbumienTst
ClLenJieHHss ® BHYTPEHHEI'O TPEHHS HB-
JIAIOTCH NOCTOAHHLIMH BeMYMHAMHI Puc. 8. Ilacnopr npouHocTH
JMIIbL YIS HEKOTOPBIX CiaGhiX nopon, B OCSIX IVIABHBIX HAIPAKECHHN
IIaCHOPT NPOYHOCTH KOTOPEIX, COOTBET-—

CTBEHHO, npaMmoimHeeH, [Ipum aToM yron Hak/opa orumfalameil K ocu
HOPMAJIEHBIX HAIIPSXKEHW! SBJIZeTCH YIVIOM BHYTPEHHEro TpPeHMs, a
OTPes30K, OTCeKaeMhH €l0 HA OCHM KAaCaTelLHBIX HampsXeHu# — Koag—
¢uumeHToM clienneHMs. B cayuasx HenpaMo/mueliHOro ouepramus
orubaiomell NONL3YIOTCH CPEAHMMH SHAYEHMAMH YHOMSAHYTHIX MOKA3&Te-—
JNelt s ee npeacCTaBHTENILHBIX YYaCTKOB.

[pu npaMomMHeAHOM OYepTaHME NAcHOpTa IPOYHOCTH (WM ero yua-
CTKOB) B OCSiX I'ZIABHBIX HANPSKEHHH NOKASATE/M CUeIVICHHS K BHYTpPeH-
HErO TPEeHMs BEMHACIKIOTCS NOo dopMyliaMm:

wW- 1 v

sePswer CTavw

roe V - orpesok, oTCcexkaeMsiii nacnoproM npoYHocTH (i mpopon-
MEHHEM ero NpPAMOJMHEHHOI'O YYaCTKA) HA OCH MAKCHMANLHOrO INiaB-
Horo pampsixenus, a W - TaHrenc yrna HakioHa nacnopra (yuactka)
K OCHM MMHHMA/ILHOT'O IIABHOI'O HANpsXeHHS.

M. M. lNporoarakonosbiM B paGore “OGoGueHHoe YypaBHeHMe K Npe-—
AeNEHBEIM Kpyram sanpsxenmit Mopa” (B cGopumke *Hccaepmomamve du—
SHKO-MEXAHHYESCKHX CBOHCTB TIOPHEIX NOPOMA NPHMEHHTENLHO X 3ajayaM
ynpaBniexns I'opHbIM AablieHMeMm”. M, , Hap-so AH CCCP, 1962) na
ocHope OGOOIEHMSs ONBITHLIX AAHHBIX NPEANOXEHO NpHEMMKeHNOe aHa/M-
THYECKOE BLIPAXEHMEe AJSl NMaCIopTOB NMPOYHOCTH IOPHBIX NMOPOA:

(6+ 6p)? ]’"

4

rpe 6,7 -~ sHAYeHMs TeKyumx xooppuHar (HopManblbie H XacaTeinb—
HEIC HANPSKEHHA); TUmgg, @ — DENMYHHEL, SABHCAlDIE OT XpYNKo-lna-,
CTHYECKOH XapakTepHCTHKH NOopoabl, BhIpaXAeMOH OTHOWEHHneM 3HaYeHnH
€e IIPOYHOCTH NPH PACTSUKEHUMHM M NPH CXATHH.
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37, Teopus npourocTH Mopa He YHHTHIBAET CiydYaeB pPa3pylieHHs
NOpOA OT OTPLIB&, T. €. B peayjbrare AeHCTBHS paACTArMBAIGIHMX Hanps-—
xenut, [TosToMy, Mg NoOnHOTH (PEeHOMEHOIOrHYECKOT'O NpPeACTaBICHHS
nacnopra IPOYHOCTH, ero (GopMAabHO ACMOMHAIOT KPYI'OM IIPOYHOCTH NO—
POABI P OAHOOCHOM pacTsieHMH. JIpOYHOCTE Nopoa NpPH AEHCTBHHM CJOXK~-
HEIX HArPY30K C PACTYrHBAIOIMMH KOMIIOHEHTAMHM IIOKa He H3y4YeHa 9K-
CNEpHMEHTAIILHO paXe Ha (eHOMEHOJIONPMYECKOM YPOBHE, HeCMOTps Ha
BEICOKYIO &KTYa&ALHOCTh 3TOI0 BONpoca A T'OPHOrO felna.

T'. H. KyssenoessiM B ynomsHyTO# patore 0600mensl HCNONL3OBAHHE
IacnopToB NMPOYHOCTH M NPMMEHHMOCTH TEOpHH npoukocTH Mopa x amu-
SOTPONHO OCNAbG/eHHEIM NOpoAaM, NpHYEeM YYTEeHO HX ociablieHne CHCTe-~
MaM# MPOCTPAHCTBEHHO OPHMEHTHPOBAHHBIX IAP&/UIC/IBHBIX CTPYKTYPHBIX
pedexToB THIA pPaccliioenmit, MeXIJIACTOBHIX KOHTAKTOB, CHCTEM IJIOCKHX
TPpellMH, OTAENLHOCTH 4 T. I. [lna aroro Ha rpajuk nacnopra mpoyHo-
CTH HAHOCHT [OIOJIHUTEJIEHbIC JIMHMH NpefelibHLIX COCTOSHHA xaxao#t U3
MMEIOIMXCH HIOCKHX CHCTeM ocnabienusi. Ilpy 3TOM OTKphBaeTcs BOG-—
MOXHOCTE HPOBOMMTE BaXHBIe pacueThl YCTONYMBOCTH OCHaXeHH#i Mac-
CHBA TI'OPHEBEIX IOPOA C YHETOM YcJoBMii OGBINHOIO CABHMIOBOI'O pasapyiue-—
HHE IIOPOABL, & TaKkKe AOCTHXEHHA TaAK HaA3BIBAEMOrO CIEeNHAJILHOIO Npe-
AENIBHOIO PABHOBECHS NOPOABI, NMPH BO3MOMHOM CKOJIBXEHHHM ee CJloeB
BAONL IJIOCKOCTell ocnabneHusd.

38. B cooreercTBuM C TeopHell npouyHocTH Mopa, paspylenue OmHO-
OCHO CXUMAEMOH Nopoabl HTPOMCXOAMT NYTEeM CABHIa MO HIoCKoCTH (unu
CHCTeMe IJIOCKOCTeH ) HAK/IOHEHHON K HAIPARJICHHIO CXKATHS TaK, YTO
capHraigumit ¥ CHxMMalouMi XOMIIOHeHTH! HANPSKEHHS HA 9TOi INIOCKOCTH
OTBEYAlOT YCJNOBHIO NpEeAedLHO'0 paBHoBecHs. Takoli BHA