U3IBECTHUY
TOMCKOI0 OPJEHA TPYJOOBOI'O KPACHOI'O 3HAMEHH ITOJIUTEXHHUYECKOI'O
Tom 93 HHCTUTYTA umenn C. M. KHPOBA 1958 1.

K BOIMPOCY O KJIACCH®HKALLUU NMOPOJ MPOKONBEBCKOTO
MECTOPO)XJAEHHA MO BYPUMOCTH

M. K. HEXHH

(flpeacTaBieHo HayuHbiM CceMHEHapoM xadenp paspaloTKH TIACTOBLIX MECTOPOHK-
ZeHuil, paspabOTKK DPYILHBIX MECTODOWACHMH, IIAXTHOrO CTPOHTENbCTBE, TCXHHKH
6e30maCHOCTH H PYAHHUHOH BEHTHJIAIHAH)

TeMus npoBefeHAss TOPU3OHTAIBLHHX BHPAGOTOK MO MOPOLE HA IMdX-
tax [1pOKONbLEBCKOrO PYAHHKA B 3HAUHTEJbHOH CTENCHH ONPEIE/sIoT
pa3BUTHE OUHCTHBHIX PAGOT.

B pesyabTaTe MpPOBELEHHOrO aBTOPOM aHA/IH3a NIPOXOJHUECKOro LUKJA,
C TOUKH BpeHuss 3aTPATHl BPEMEHH H TPYAA MO OTAL/BHBIM ONEPALUAM,
YCTaHOBAEHO, YTO HauGoJee TPYAOCMKHMU H NPONOKUTENBHHIMH ABJA-
forcsi 6yposnie paboTHl. B 3aBHCHMOCTH OT KpemocTH ROPOA M 4HC/IA
OAHOBPEMEHHO pafoTaloluX B 3a00e KOJOHKOBBHIX 3JEKTPOCBep/a Npouece
6ypenus INyPOB 3aHHMAeT B ycaoBHAX IIpokonbencka 10 45—65"/; Bpe-
MEHH IHMKJ4. :

" Huskasi CKOPOCTH W BHICOKAs CTOMMOCTh GypeHHs IIMypOB, KakK yCTa-
HOBJEHO B Pe3yJ/bTaTe MNPOBEJEHHHX HCCAENOBAHHH, OOBACHAIOTCA HECO-
OTBETCTBHEM PEXUMOB PaGOTH 3J€KTPOCBEPJ I'OPHO-TEOJOTHIECKHM YCJIO-
BHSAM U HEUPABH/bHLIM HODMHPOBaHHEM OYpOBBIX PadoT, NPOU3BOJLHMLIM
Ha OCHOBE BEJOMCTBEHHON KJACCH(QHKALKU rOpHLIX nopox [1], mokasaHHON

B Taba. 1.
Tabauua 1

Kareropus HasaaHHevn XapPaKTepUCTHKa MOPOL
KpelocTH p P P
I [1M0THBIE KBAaPLHUTOBHE NEeCYaHHKH. MeNKO3ePHHUCTHE MOHOJMTHBIC
HeCcUAHHKH H H3BecTHaAkH (6e3 npH3HAKOB IMIOCKOCTel cmadHOCTH).
11 IMroTHBIE NECUYAHHKH M HU3BECTHAKH C BBIDAXMEHHBIMH IIOCKOCTSIMH
cBalHOCTH (KOddeldaH).
9t Kpenxue necyaHO-TIHHACTHE M Necuyanbie craHupt. CraHuesarhble
U TAMHHCTHIE necdanukd. Kpenkue ramsvctole cianusl. Ilecdanslil cra-
ney (KyuepsBumk). KpemkHe MMIHHHCTBIE CAAHIBI CO BKIOUCHHEM KOJI-
yefaHa.
v TAuBHCTHE M YTAHMCTbHIE CHaHUbl cpenHeit kpenoctd. Crabeie nec
qaHbhle CAAHIIBL.
A% TpeiluHOBaThie DAa3PHIXJEHHBE M3BECTHAKH, [JIHHBL C TPHMECBHIO
BANYHOR "H KeJe3HOH pyabl.
VI Taxenas JnoMoBas ramua.
VI Jerkas raumpa. PacturenbHas 3semas. Topd. Jlerkuil cyraunox.
CaexaBindecs NOpOAH (3eMis, rpaBHi, necok, webeub).
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lIputisitasn B Kysbacce xnaccubukamus ropHBIX [OPOX HOCHT CYGb-
eKTHBHLIHA xapakrep. Jlis OTHeceHus NOPOA K TOH MJM MHOH Ipynme no
3TOH KJA4CCHMOUKALMH HEe HMeeTCsi O6DBeKTHBHLIX H KOJHYECTBEHHHWX NMOKd-
3aresqed. Ilpu kaaccudHKauMH YYHTEIBAIOTCA JIMUID BHEIIHHE MPH3HAKH
9THX TOPOI.

Taxoe nosnoxenue ¢ kaaccupuxanueil TOPHLIX TOPOA NPHBOIHT K
LeJOMy Pslly OmHGOK H 3J0yNoTpeb/ieHuil B OTHOLIEHHU HOPMHPOBAHHS
FropHBIX paboT u ocobenno no OypeHdo wmnypos. Ha maxtax nopogm
4acTO OTHOCATCA K 00Jee BLCOKHM KATErOPUAM H OMI1aTa OVDPOBHX pa-
00T npou3BoAuTCsl N0 0oJice BRICOKHM DacleHkaM. Tak, uz 94 npoxook no
nopoje, HM3yuYeHHHIX ABTOPOM B Tedende 19521954 rr., B 70 cayuaax
padoTel HOPMHPOBAAUCH [JA9 UTOPOL BTOPOH kareropuu, B 21 cayuae—
IIEPBOI KATErOPHH M TOALKO B TPEX CAyuUasX—TpeTbell KaTeropun. Taxkum
00pa3oM Ha mojasJsiouleM OGOJNLUINHCTBE MPOXOLOK ‘MPH OPMHPOBAHUH
OypoBHIX paloT NMOPOAH OTHOCHJAHCL K Haubosee LPeNKMM, XOTH B LEJIOM
psAAe cayuyaes MO nacnopram OYpeHUe mIypos Mo 3THM OODPOXAM NIpey-
CMaTpHBAJIOCh PYYHBIMH 9JIEKTDOCBEpIAMH Kiaxk 1o mopoiam 1V u V ka-
Teropui.

Jlast noctpoenns Kaaccurkauun nopol Ilpokonsenckoro MecTopox-
AeHua 1mo OypuMOcTA Hama OBL1  INIPOBENCH pAx  Heclefosaduii. Hau-
Gonee xapakTepHsle NOPOAB OBIH NOABEPIHYTHL MHKPOCKOMHUECKOMY
AHA/IH3Y W KCCAENOBANbl B OTHOINCHWH KX KPEIOCTH H TBEpLocTH. Jlas
MHKPOCKO!UHYECKOIO aHa/H3a Opiio HCMoab30BaHO 64 widga. BpeMenunoe
CONPOTHBACHHE CXATHIO H TBEPAOCTH TOPOJA YCTaHABIHBAJIUCH MO 06pas-
1aM 3THX HOPOJ, M3rOTOBJEHHLIM B BHJAE KYOHKOB (49 ITYK) M MIaCTHHOK
(24 wryku). Auanus HCCAELOBAHHE, a TAKME H3YYEHHE Te04OTHUECKOTO
CTPOGHHS MECTODPOKAEHHS II03BOJM/IK YCTAHOBHTL CJelylollee.

1. OchOBHBIMH TNOPOZAMK YIVICHOCHBIX OT/IOXKEHH[ [1pOKONBERCKOTO
MECTOPOKJEHHA ABJAIOTCA HOPOABI NECYAHOIO H IVIHHHCTOTO co:Tasa. Ha
UIAXTaxy PyAHHKA IJABHEIM 00PA30OM N0 9THM TOPOIAM POBOAATCHA KBep-
HI1aTH, NOJNEBLIE WITPEKH H ADYrHE TOPHbIE BhIPAOOTKH.

IIpeoGaanatomumMy B pa3pede yrieHOCHOH CBUTHI SIBJASIOTCS MTeCYAHKKI,
Oun 3anumaror 57,7%/, MOMNOCTH CBHTH. 3HAUHTEAbLHAA UACTh €6 (32,9%,)
NpejaCTaBaeHa aJgeBPOJHTAMH H apUH/UIKTaMH H, Hakonen, 9,4°/,— mia-
CTaAMH YISl

2. ConepxaHve ABYOKHCH KpeMHUS B GOJblIell YacTH [IECUYAHHKOB U
NMeCYaHO*TIMHNCTHIX mopox npesbmaer 10, v pocruraer 60—70%,.

3. Ilopoasl MeCTOPOXKAEHHS HMEIT CAMYI) pAa3JIHUHYIO CTPYKTYPY
(puc. 1, 2, 3, 4, 5, 6), mamensoulyloca oT wujiosatoii (puc. 1, 2, 3) xo
KpynHo- H rpy6o3epHuCcTOH (puc. 5, 6).

4. Bceaencteue O60/BIIONO KOAHYECTBA KBAPIEBBIX 3€peH TOPOAI
MeCTOpOXAeHHs 00/aAal0T NOBHMEHHOH abpa3suBHOCTBIO, CHJABHO BJHSIO-
0ied Ha W3HOC Pe3loB H pe3y. abTaTh OGypeHus. ,

9. Teepnoctn uccaeposannbix nopoxa no llopy koaeGaeres B mpede-
Jax oT 26 eAMHHU AJAd YTJMCTOro apruaiuta (puc. 1) no 81 exuHuubi—
AJA rpyOO3epPHACTOTO KBAPUEBOrO MNeCYaHHKA, 3aJ€raioliero B KpoOBJe
njacra XapakrepHoro (puc. 6). HauGoabiasg wacTb mecuasnlX W mecya-
HO-TJIHHHCTHX TMOPOA MECTOPOXJEHHA HMEET CPeiHIOK TBEPAOCTb MO
Ilopy B npexenax 35—65 eaunu,.

6. Bpemennoe compoTuBJIeHHE HCCAEIOBAHHHX MOPOJ CKATHIO OTME-
YeHo B npenenax 246 —1762 xezfcu®, JIna Goabiuel YyacTd 3THX HOPOX
OHO KoJebaerca oT 450 no 1250 wz/cm2.

B xoxe npoBeneHHbIX 7a60PaTOPHBIX HCCAEAOBaHMH (PHIUKO-MEXAHH-
YECKUX CBOHACTB mOpPOJ IIpOKONBEBCKOr0 MECTOPOKIEHHS, 4 PABHO MPO-
Be/ICHHHX B YCJAOBHSX INAXT pPYJIHHKA HCCAEXOBaHHH GYPHMOCTH 3STHX
NOPOA BHIABJEHO, UTO KPENOCTh, TBEPAOCTb H abpa3uBHOCTb I'OPHHX MNO-
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Puc. 1. Apruaant yrauctbii. lllaxra
av. M. V. Kaaunpna, Faasgapii
ksepuwaar. ¥Ys. 24. Hux. X

Puc. 2. Meakosepuucras CTPYKTypa mec-
yanoro apruanuta. Ulaxta um. M. M. Kaauuuxa.

Ksepunar Ne 11, ¥VB. 24. Huk. X
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Puc. 3. IMecuannx raunucrsiii, laxTa »Hepnas ropa“
Ksepumrar Ne 18. V8. 24. Huk, X

Puc. 4. CTpyKkTypa KBAapLEBOTO NeCYaHHKA MIaxTh
»Yepnas ropa*. Iloaesoil wrpek. Llement KapGOHATHLIH.
¥B. 24. Hux.
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Puc. 5. Cpe/HesepHHCTHH KBAPUCBHH NECUaHuK.
[llaxta ,FOwnan“. Kpepunar Ne 2. Llemenr
KaabHUTOBHH., ¥YB. 24. Huk. X

Puc. 6. Ppy6osepHuctas CTPYKTYPa KBapuUEBOrO
fecuannKa KpOBIM Miacta XapaxTepHoro.
Iflaxta uM. M. W1, KanuuuHa [leMeHT XpeMHHCTO-
kap6onarubiit. ¥8. 24. Hux. X
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pol OKa3HWBAT COBMECTHOE BJHAHHME HAa OCHOBHHE NOKa3aTeJH Bpaua-
TeabHoro Oypenns H onpeneasior OypHEMocTs nopoid. Hu Bpemernnoe
COHPOTHBJAGHHE CIKATHIO, HH TBEpAOCTb, HH HAPYXHBEIE NMPH3HAKH ITOPOAHI
6e3 yuera a0pa3uBHOCTH €€ He MOTYT CJAYXHTb M0Ka3aTeaaMH 6ypUMOCTH
NeCYaHHX H TNecYaHO-IMHHUCTHX nopoa. Jlag abpasuBHHIX TNOpPOJ THINA
NeCYaHUKOB 3TO INOJOXEHHe MOoATBepkadeTcs takxe B padorax JI. A.
IUpeiisepa [2] u E. ®. dmmredina [3].

[lpundrag Ha wWaxTax pyjasukKa KJIACCH(MHKANHMS IOCTPOEHA HA TaxKo#
OCHOBE, IIPH KOTOPOH BaxkHefilue sl OHEHKH OYypUMOCTH (PU3IUKO-MeXa-
HHYECKHE CBOHCTBA MOPOJA— KPenocTh, TBEPAOCTb M abpa3HBHOCTH MO Cy-
HIECTBY HE YYUTHBAWOTCHA. A OUeHKM OYPUMOCTH lleCuaHBX TOPOJL MaJjo
NPHTOAHOH OKasmBaeTca M xaaccudukauus npodeccopa M. M. [lporoas-
Akenosa. HonuTka Kiaaccuduranua nopos [TpoKOUBEBCKOrO MECTOPOKIe-
HHS MO IPH3HAKY NMOJAYH pe3ia 3a oauH obopoT, cresanHass Ky3HeuKHAM
HAYUYHO-HCCAEJI0BATEIbCKAM  YTOJABHBIM WHCTHTYTOM, HEe IpuUBena K JoJ0-
AKHTEJIbHOMY pEIIEHHIO, Tak Kak NPH CRepJaX ¢ MexXaHA4eCKOoH momadeii
HIMHHAEA5] BTOT KPUTEePUH OYypuMOCTH NOPOA ABASETCS MAJONPHIOJHHM.
K ToMy iKe noxasareasm yjeabHBIX MOgau OblIM MOJAYUEHH B PE3yJAbTaTe
OypeHHst HINYyPOB KO.JOHKOBBIMH CBEPJAAMH C PA3JIHYHHM YHCJIOM 060POTOB
H OCEBBIM YCHJHEM IIOAAYH ILNNHRALJIS, He COO6a10/12/4aCh CTAHLAPTHOCTh B
HPpHMEHEHHH OYPOBOTO HHCTPYMEHTA.

Hpyrue xaaccudukauua nopox no 6ypuMoCTH, TaKHe KaK ,Kaaccu-
(HKauMag TPYHTOB (MOPOJ) HO €1HNHM HOPMaM BHEIPAGOTOK H PACLEHOK
Ha 1944 ron“ [4], ,Eawuas xaaccudukanus rOpHBX TOPOR 1O GYPHMO-
CTH®, TaKXKe He MOTYT OBITh HCIQJB30BAaHLI A/ OUCHKH OYyPHMOCTH Iec-
YAHO-TMHHHCTRX mopoi Kyabacca, NOCKO.bKY NPH COCTABACHHH HX 33
OCHOBY INpPHHHEMa/JHCh JaHHHE He [0 BpallaTeJbHOMY, a [0 YZapHOMY
Oy peHHIO.

Jas yeraucBiaenHs 6ypaMocTH nopoj [1poKomseBCKOro MeCTOpOXae-
HHl OK32/10Ch BO3MOXKHBHIM YaCTHYHO HCIOAB30BITh METOAHKY ONpeiese-
HHSl KaTeTOPHHAHOCTH HOpOX, npeanoxkcruyi npod. A. ®. CyxanosmMm [5].

B OCHOBY NpHHATOrO HAMH CHOCO0A KAACCH(MHKALHH TOPOZA MO Oypl-
MOCTH OHJ NOJIOXKEH NPHHIHI YCTAHOBJAGHHS YICABHHX 3aTPaT SHEPIHH
Ha BHOYpPHBAHHE eIHHHIN JJIHHB NINYpa. 2EeProeMKO.Th DYpeHHs efH-
HHIB IVIHHEL [ITY pa AOCTATOYHO MNOJHO OXBATHBAET KoMIJIEKC (PAKTOPOB, OKa-.
3bIBAIOIIUX BJHAHHE HA OTHOCHTEJIbHYIO OYpPHMOCTH NOPOAH, H MO-
HKeT OHTh BHYHC/IEHA MO YPAaBHEHHUIO:

w.t w [ ém MU~
®=—— HIH W==— [ -—— )
v cCM
8Mm MUK
rjle ®w-—3aTpaTH 3HEPTHH Ha BHIOYPMBAHME OJHOIO CM wWOypa, ~——
M

W—CpeNHsisd Barpyska Ha MOTOD 3JeKTpPOCBepJa, 6/m;
t—BpeMa OypeHusl, munx;
|—pauHa wnypa, cM;
U—CpeRHAS CKOPGCTh OypeHusi, cM/ Mux. _
Ilpu 570M y4TeHO, 4TO YeM Kpenue NopoAa B OTHOMIGHHH 6YPUMOCTH,
TeM MeHblLIe CKOPOCTh OypeHHs W Go/iee BEICOKME PACXOX 3JEKTpPO3HEep-
THH OTMEYaeTCs Mpu BHOYPHBAHHHU IUNypa YCTAHOBJEHHOW AJHHHE 53J4EKTPO-
CBEDJIOM C OnpeJeseHHOH MeXaHMYeCKOH XapakTepUCTHKOH. Bausuue us-
Hoca pesna npu GypeHun cTOb a6pa3HBHBIX NECYAHHX NOPOJ, KAKMMU
ABJASIOTCH NOPOAH [IpOKONEBEBCKOTO MECTODOKAEHHS, NPH STOM HAXOMHT
OTpaxk€HHEe B H3MEHEHHH CKOpoCTH OypeHHs M Harpy3kH Ha MOTOP 3JeK-
TpOCBepJa.
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[MocTOSHHHMHM TapaMeTpaMH pexuma OypeHHs NPHHATH: HUCJIO0 060-
poroB n=300 B MHHYTY, OCeBOE YCHIHE P =500 xz u yaeJbHas nojayda
mnangens k—0,9 majo6 mpH CYXOM crnocobe GypeHwsi rOPH3OHTATBHHEX
wnypos ray6usoit no 40 cu, nepuesInKy/ApHHX IIOCKOCTH 3a60si.

Upeao TaKuxX WnypoB Ha 3a00H— NTh-IHECTD. {lepsuie 20 ca Kax-
JOTO Mmypa TPOGYPHBAIOTCA BCIOMOraTebHEM HOBHM pesioM 6e3 3ame-
pa mokasarejeit, Dypenune mnoC/a€LyIOIAX 20 cx mmypa OCyUIeCTBAAETCA
HOBHM cTaHiaprheiM pesnoM Thna PIT ¢ 3amepom BpeMeHH H HarpysKH
Ha MOTOp 3J]eKTpocBepJaa.

CrasjapTHasi BATas OypoBas LITAHTa JIO/KHA HMETH anugy 60 c# U
jonyckaeMulii usnoc pebep mo OKPYKHOCTH HE gonee 10/, Bpemsa 6ype-
HHSL 3aMepsieTcss CeKYHAOMEPOM, CpenHsad notpebasieMas MOILHOCTH—BATT-
merpoM tena BHWT nan camonumrymuM. Kak TOT, TaX W JApYyro# Barr-
MeTpH A4 paGOTH B MBUIBHOTA30BHX WaXTax JOMKHEI AMeTh rasobe-
somacHoe ucmoixenuwe. Peryamposka csepsa ODBK-2M Ha yKasdHHbIE
napaMeTpH uucAa 0GOPOTOB H YAEAbHOH NOA3YH LINHHICAA NPOR3BOAKTCA
YCTAaHOBKOH B peAyKTOpe CTAHLPTHHX 3aBOACKHX TdDP [ecTeper; UTo Xxe
KacaeTcs peryJqHpoOBKH TPYKHiE (PPHKIMOHHOTO MEXaHU3MA HA ocesoe
ycuane B 500 x2, TO OHA OCYLLECTBJSETC C NOMOULBIO CTAHKA C Macasg-
HHIM MaHOMETPOM, CXeMa KOTOPOro nomeluieHa Ha pHcC. 1.

Puc. 7. CxeMa YCTaHOBKH AJA PeryjaHpOBAaHUS OCEBOLO yCHAHs MOLAYH
LIHHLEAS. 1—3JIeKTPOCBEPaO; 2 — CTAKHbBIE XOMYTHI, 3~ LURMHAEAb;
4—OnopHbI MNOLUIMIIHUK; S—TNOpUIEHb CO IITOKOM; 6 —LHIHH]P;

T—MaHOMETp

Takoii pexum GypeHus He sIBISETCH ONTHMAMBHHM IJI7 BCEX NOPOA
[1poKONbEBCKOTO MECTOPOXASHHSA, OIHAKO O NO3BOJSET AOCTATOYHO
yeTKO PacKJaccu(uUEpOBATH 3TH MOPOALL 1O OTHOCHTEJNbHOH HX OypuUMO-
CTH H OMNpEIEAATh AT KAXKIOH H3 HHX palMOHaMbHHN peXAM OypeHHs,
C yueToM KOTOPOro Jajee NJIAHUPYIOTCH H HOPMHPYIOTCH Oyposne pa-
60THI.

[Ipopenennsie PabOTHl MO HCHHTAHHIO TIOPOA [TpokonbeBCKOTO Me-
CTOPOXJEHHST TO3BOJIHJIH packaaccHGuIEPOBATL HX 110 OYypHMOCTH Ha
naTh HauGoMee XapakTepHuX KaTeropui. llpennaraemas KAaCCHDUKALYA
nopox naercss B Taba. 2.

K nepsoff KaTeropuu MNOPOA OTHECCHH 0COGEHHO TPYAHO OypHMBIC

8m MuH
TIOPOJH. ¥Yle/bHas 9HEPrOeMKOCTh ux cocrapasier 180 u 6oree ——— .

M

K TakuM 1OpOjJAM OTHOCATCA OYEHb KPENKHe KBAPLUAUTOBHE MECHAHHKY C
KPEMHHCTHM H KPEMHHCTO-H3BECTKOBLIM LEMEHTOM, 0YEeHb KPEIIKHE KBap-
l[eBHE NMEeCUAHHKH C M3BECTKOBHIM LEMEHTOM M ApYrHE 0COGEHHO TPYAHO
GypuMbe Necyanble NOPOJH. B ycaosuax [IpoKONbEBCKOrQ MECTOPOXIL-
HHSI TAKMe TIOPOABI BCTpeualTcs B  KPOBJIE TJI4ACTA XapaxTepHoro,
BCTPeUEHH TAKIKE TIPH IPOBEACHUH KBEpLIIAra Ne 2 nma maxre ,,HOxHaa".

[1peo6AafAOMMME B YCIOBHAX 3TOrO MECTOPOXACHHS ABJASIOTCS

Y

TI0POAH BTOPOH, TPETHEH H 4yeTBEPTOH KATErOpHH C XapakTepHOH AAf HHX
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Ta6aunua 2
Kaaccn@uxamua nopon Tpokonnesckoro Mecropoxjemns mo Oypnrmocrn

Y nenpnasn
aHepro-
Kareropus Crenenn eMKOCTh

Nenni Haumenosauue nopog BypeHns,

6YypHMOCTH 6V pUMOCTH f
yp yp a7 Mur

cM

1 OueHb KpenkHe KBAPIUTOBLIE TEC-
TAHUKH € KPEMH.iCTBIM H KPEMHHCTO -
H3BECTKOBBIM HeMeHToM. OueHb Kpen- 1
Kie KBapUERhie II2CYAHHKH C U3RECT-
KOBBIM HEMCHTOM H Ipyrue ocobenHo
TPYEHG OYPHMBIC TOPOIH.

Ocobetrno
TpyaHo 6ypu- | 180 u 6onee
MbLIE IIOPOLBL

2 Kpenkue kBapuerble NECYaHHKH C
H3BECTKOBBIM H  H3BECTKOBO-TIHHM-
- o , Tpyano-
CroiM 1eMenToM. OQuerb KPEIKHE Nec- Il 6Vpl:IMbIe 100—179
UAHO-TAHHICTHE M HECHAHHCTBIE CaH- G
ULl H Apyrue 1pyno0ypHMBIE TIOPOIHL. fTopoALt
3 Kpenkne Hecuano-raMMuCTLIE M mec- Mopoan
YAHUCTHE CAaHibl. CaaHliCrbie H IH- 11 cpeine# 60—99
HHCTBHIE IECHAHIIKH CPeliiedl KPEenocTH. . OypHMOCTH
4 UanuucTtole W necuauo - TAHHUCTbie ‘ Horoanto
Caauilet Huke cpeanel xpenocrn. Cra- v l‘nenco 0 puvbie 40—59
fuie necyanucibe CJAAHLL, i HOPOALI
!
|

S ¥Yroan. Caabuie ramHHcTHE H yr.rm—lt Jerko 6ypumble
CTLIE CJIaHIIBL, f A% HOPOibI 39 u Menee
I
Sm MUK .
YAEJbHOH 3HEProeMkocTsio 6ypenns or 179 xo 40 “— 7 -, 3TH nopoau
cM

NPOCTICKEHH TIIPH DPOBCAGHHM MHOTHX TOPH3OHTAIBHHX BHPABOTOK Ha

maxTax pyaHuxa Tak naa apruaawta necaanoro (kseputar Ne 11, max-

Ta WM. M. M. Kannunua) yaeapnas aneproemxocrs 0OKasalach PaBHO#

8m MuH

43 -7, 1A mecuaHHKa MeJAKO3eDHHCTOrO MCXKIYIIACTHA TIACTOB
cM .

, o, B MUH
Xapaktepsoro H 1-Buyrpennero—74 - -5, JUIA HeCUAHUKA MeJKO-
cM

3CPHHCTOFO MEMIYIIaCThsi maactoB lopeaoro H  XapakTepHOro —

81 MUH ]
68 ——"———, Qa8 MEJKO3€PHHUCTOrO NECYAHHKA B IIOJEBOM ImTpeKe Iax-

cM

8m MUH
TH ,UYepsas ropa“—116 —-" ", necuanska rinHUCcTOrO (xBepruaar Ne 18

CM

) 8Mm MUK
TOH XKe maxTh)—45 ——"—""- | [ccYa”so-TAHHHCTHX CJAAlUeB (noaesoit

M
G MUH
HITPeK, wWwaxta ,l0xnasa“)—62 ———— u npyrue,
M
[lpennaraemas kaaccupukalis nopoj I1poxonbeBCKOro MecTopoX ie-
HUsi N0 OypPHMOCTH JOCTATOYHO MOJHO OXBATHIBAET €CTECTBEHHBIE 0COGEH-
HOCTH 3THX 110POJ, JAdeT OOBEKTHBHYIO XapaKkTepUCTHKY OTHOCHTENbHOMH
CONPOTHBJASEMOCTH MX pa3pyUWIEHHIO B NpoUeCCe BPallaTeabHOTO0 6YpeHHS,
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MO3BOJIAET I8 KaWJAOH NOPOAK ONpeAe/saTh ONTHMaJbHHE pexum Oype-
HHsl, HaH60Je€ NPABU/IBHO NJAAHHPOBATH i HOPMUPOBaTbL OYPOBHE pabOTH.

JIMTEPATYPA

1. Hopmupopounnk na ropueie paborsi waxrt komGuuata ,Kysbaccyroap®. ¥raerex-
u3snart, 1948.

2. ldpefinep J. A. Pusnueckde OCHOBH MEXaHHKH TOpHBIX nopold. ['ocromrex-
uanar, 1950.

3. 9nwreiin E, ¢. Teopus OypeHUs —pe3aHHd TOPHLIX TOPOA TBEDABLIMH CIIaBaMH
I'OHTH, 1939.

4. CnpaBOYHHK TOPHOro HMHikeHepd. Yraertexusiar, 1950.

o 5. Cyxaunop A, ®. DypuMocTs M B3pLIBaEMOCTh TOpPHHIX mOpoi. [ocTomTexHszar,
1940,



