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KOHCTPYKTUBHbIE CBOMCTBA KAMEHHbIX KNAQOK 30AHUX UCTOPUYECKOU

3ACTPOUKMU

© A.C. YecHokoB', B.W. Munyc?

MpKyTCKMI HaUMOHamMbHbIA UCCNe10BaTeNbCKUI TEXHUYECKUA YHUBEPCHUTET,

664074, Poccus, r. UpkyTck, yn. llepmonTtosa, 83.

Wccnenosanuch KOHCTPYKTUBHBIE CBOWCTBA KaMeHHbIX KMadoK 37aHuii MCTOpUYEeckoid 3acTpoiiku. MpuBeaeHsb! JaHHbie
BEPOATHOCTHO-CTATUCTUYECKOTO aHanmnsa pesynbTaToB KOMIMMEKCHBIX UCMbITaHui BYTOBOM 1 KUPMMUHOI KNazoK CTapuH-
HbIX KAMEHHbIX 30aHui. YCTaHOBMEHa JOCTaToYHas CXOAMMOCTL SKCNEPUMEHTANbHBIX U HOPMATUBHO pernameHTupye-

MbIX 3HAYEHWUA.

Knioueessie cnoea: 6ym; kupnuy; kamerHasi knadka, npo4yHocmb,; degbopMamueHoOCmb.

CONSTRUCTIVE PROPERTIES OF HISTORICAL BUILDING MASONRY

A.S. Chesnokov, B.l. Pinus
National Research Irkutsk State Technical University,
83 Lermontov St., Irkutsk, 664074, Russia.

The article investigates the constructive properties of the masonry of historical buildings. It presents the data of the prob-
abilistic and statistical analysis of the results of complex tests of rubble and brick masonry of old stone buildings. Suffi-
cient convergence of experimental and normative regulated values has been determined.

Keywords: rubble; brick; masonry; strength; deformability.

AKTyanbHOCTb U NocTaHOBKa Bonpoca. Henpexo-
AALLas LeHHOCTb CTApUHHOW 3aCTPOVKM COCTOUT HE TOMb-
KO B NO3WULMOHMPOBaHWM ee OOBEKTOB Kak OnbiTa U UCTO-
puy pasBUTUS LUMBUNM3ALMM U KyNbTyphl. Bonee yem cTo-
NETHWH NEpPUOZ NX COXPAHAEMOCTM B CITIOXHbIX NPUPOAHO-
KnMMaTuyeckux (HW3KMe TemnepaTypel, BbiCOKaa BRax-
HOCTb, CEICMUKA) M TeXHMYeckux (06BOAHEHHOCTL Teppu-
TOPWA U arpecCMBHOCTE FPYHTOBLIX BOZ) YCNOBUSAX fBMS-
I0TCS HarnAAHbLIM NPUMEPOM TPaMOTHBIX U 3hPeKTUBHDIX
TEXHWYECKUX peileHni. M 310 HecMoTpsa Ha TO, 4YT0 06b-
€MHO-NNaHUPOBOYHEIE U CTPOUTENbHO-KOHCTPYKTUBHBIE
pelleHus noaasnsaowero OoNbLMHCTBA 34aHWiA UCTOpU-
4eCKOro Hacregus He COOTBETCTBYHT COBPEMEHHBIM
npeacrasneHusm [1] u HopmaTuBHbIM TpeboBaHuAM [2]
CEACMOCTONKOTO CTPOUTENLCTBA.

locynapCTBeHHbI CTAaTyC Y CYLIECTBEHHbIE KOH-
CTPYKTUBHBIE OTMUYMA OT COBPEMEHHOW 3aCTpOiku 3a-
TPYAHAT WUCMNONL30BaHWE OOLWENPUHATLEIX METO4OB U
pacyeTHbIX MoZenen Takmx 06bEKTOB Npu oueHKe Ux Aor-
rOBEYHOCTM U CENCMOYSI3BMMOCTH, MO3TOMY BO3HUKAET
He0obX0AMMOCTb MHXEHEPHON OLEHKU 3KCTIyaTaumoHHON
NpUrogHoCTM 3ganvid. MNpuemnemas HagexHOCTb TaKoro
noaxona [OCTUraeTcs npu UCMONb30BaHUKU (DaKTUHECKUX
{(nocToBepHbIX) MokasaTenew MPOYHOCTHBIX W Aedopma-
TUBHBIX CBOWCTB MaTepvasnioB HeCyLIMX 3nemeHToB. pu-
MEHWTENbHO K pacCMaTpyBaeMON KaTeropuy 3faHui aTo
OTHOCUTCA K KaMEHHbIM KnagkaMm (hyHOAaMEeHTOB W Hecy-
LLMX CTEH.

Lens uccnepoBaHus — yCTaHOBNEHNE (PU3NYECKUX
CBOWCTB M CTAaTUCTUYECKUX 3aKOHOMEPHOCTEN NPOYHOCTM

U aedopmMaTUBHOCTM MaTepuanoB ByTOBbIX U KMPMUYHBIX
Knagok.

O6beKkTaMu UCCNefoBaHUA SBMAIOTCS KaMeHHble
3/1aHKUS1 MCTOpMYECcKoi 3acTpoiku BoctouHoin Cubupu. Ux
nofAseMHas 4acTb BbinonHeHa GyTOBOW knagkoW «Bpac-
nop» («NoA 3anuB») U3 KaMHEel HenpaBunbHOW OpMb! U
pasnuyHbIX pa3MepoB C BLICOTOW OTAENbHbLIX PsifoB
150+300 mm. byTOBas knagka LOKOSIbHBIX YHacTKOB CTeH
BLINOMHEHA «NOA NONAaTKy» M3 KaMHEW NOCTESMCTOM
(«npaBunbHOMY) thopmbl ¢ BbicoTon paga 150+700 mwm.
[nybuna sanoxeHns ¢yHAAMEHTOB CYLLECTBEHHO OTNW-
yaetcs u konebnetca ot 60 go 470 cm. lMNpuyem yposeHb
OCHOBaHMW B npepgenax OJHOro 3AaHus HEOAMHaKOB W
obbsAcHAeT HeoOXOAWMOCTb [AMCKDPETHOrO  YCTPOICTBE
NOABANbHLIX YY4aCcTKOB.

CyilecTBeHHbIM siBNsieTca M Gonbluoi pasbpoc Ton-
LLWHB! BEpPTUKANbHLIX (5+25 MM) 1 ropusoHTanbHbIX (5+40
MM) WwBoB. KoathuumneHT Bapuauny yKkasaHHbIX BenuunH
npesbiwaet 30+40%. MNpn 3TOM KNagoyHLIA pacTBop 3a-
yacTyl [ecTpykumupoBaH u Ha rmybusax 100+120 mm
npegcraensieT coOOM ChiMy4ylo YBNaXHEHHYI Maccy,
cBODOHO M3BIEKAEMYIO U3 LLBOB.

KaMeHHOWM Knagkoi U3 NONHOTENOrO FNUHAHOTO Kup-
nu4ya nnacTu4eckoro OPMOBaHUA Ha U3BECTKOBO-
necyaHbiX pacTBOpax BO3BEAEHbI HapyXHble U BHYTpeH-
HUE HECYLUMEe CTEeHbl UCTOPUYECKUX 3AaHwit. [pu atom
Haubonee 4acto (78%) npumeHeHbl LenHas (ABYyXpad-
Has) M pUMcKas (MHOropsiHas) CUCTEMb!; pasmep Kupnu-
ya 260x130x80 mm, TonuwwmHa weos 3+10 MM, a obwas
TonwwuHa creH — 420+1500 mm. Kupnuuxasa knagka creH
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PasnUYHOTO HarnpaBnexus He WMeeT cBaseil, obecneun-
BalOLLMX COBMECTHOCTb MX paboTel, U XxapaktepusyeTcs
YCTPOWMCTBOM  MHOTOYMCNEHHBIX BHYTPEHHUX KaHaros
pasfIMYHOTO HasHauyeHus. YCTOWYMBOCTE CTEH BbICOTOM
fonee 3 M noBbilleHa YCTPOMCTBOM KOHTPGOPCOB U nu-
nsACTp.

KameHHble knagky paccmatpuBaemblx 0OBLEKTOB xa-
PaKTEPU3YIOTCA HanWuMeM CyLLECTBEHHbIX AedeKkToB u
NOBpEXAEHWUI, B TOM YiCne TPELUWH, CKOMOB, PacCnoeHWin
n gp. Ans 30H KOHCTPYKUMIA BEPOSITHOTO MOBBLILLEHHOTO
yBNaXHeHns (LOKONb, KapHU3bl, KPOBMS) 3TO 06BLACHUMO
MHTEHCUBHON MOPO3HON AEeCTpyKunen. HencnpasHoCTH B
CTEHOBbLIX HApPYXHbIX U BHYTPEHHUX OTPaXAEHUsX ABnS-
0TCA pe3ynbTaToM (PU3NYECKOTO W3HOCA, BbI3BAHHOIO
~. celcMMYeckumMu BosgencTausiMU. Mo gaHHbIM, npeacTas-
- nenHbiM B pabote [1], 3a aHanu3upyembli nepuog 3Kc-
nnyatauwm 30aHui BEPOATHOCTb 3EMMETPACEHUA UHTEH-
enBHoCTbI0 5+6 Bannos npesbiwaet 30%.

MeToauka npoBefieHUs UCNbITaHUM. [0 pesynbTa-
TaM TexHudeckoro MouuTtopuHra 6onee 110 obbekToB
ucTopuyeckon 3acTpovku 6bina otobpaHa npegcTaBu-
TenbHas (N0 KONUYECTBY, TUNY 06bEMHO-NNAHMPOBOYHbIX
W CTPOUTENbHO-KOHCTPYKTUBHBIX PELIeHUi) rpynna ka-
MEHHbIX 3Q1aHUI ANsi CONOCTaBUTENLHOW OLEHKN pecypca
CEACMOCTOMKOCTU  3KCMEPUMEHTANbHBIMA W PacyeTHO-
aHanutuyeckumm metogamu. MNpu nx obecnegosannm Bbl-
nv B3aTbl 06pasubl MatepuanoB Knagok HeCylWMX KOH-
CTPYKLWA, KOMNNEKCHbIE UCNbITAHNA KOTOPbIX BbIMOMHEHbI
C WUCNOMb30BaHMEM HOPMAaTMBHO perNaMeHTUPOBAHHbIX
metoauk [3, 4]. Mpu aTom mMuHepano-neTporpadn4eckyo
XapaKTepucTKy MNopos pBaHoro u noctenucroro 6yta
onpeaensany NyTem Makpo- ¥ MUKPOCKOUYECKOTO M3yde-
HWs Wnudos nop nynom.

CTpykTypa U KkaTeropus nopoj oLeHuBanach no pas-
Mepam 3epeH W KnaccuduumMpoBanack COrnacHo ycra-
HOBMEHHbIM CTaHAapTHbIM rpynnam. OpHOBPEMEHHO ¢
ucnons3oBaHuemM nipubopa Jle-llatenbe nonysunu noka-
3aTenn cpeaHei 1 WCTUHHOW MIIOTHOCTKM, NO3BONAIOLME
BLIYMCMNATL NOPUCTOCTL UCCriegyemMon NOPOAbI.

[TpodHocTb GyTa B €CTECTBEHHOM W BOLOHACHILIEH-
HOM COCTOSHUM YCTaHaBnMBanacb nyTteM TeXHUYECKWX
UCTIEITAHUIA Ha cxaTue Kybuyeckux o06pasyos ¢ pasmepom
rpaHu 40+50 MM, NOArOTOBNEHHLIX C MPUMEHEHUeM KaMm-
HepesHoro 060pyaoBaHUA B COOTBETCTBUM C HOPMAaTMB-
HbiMu  TpeboBaHMsIMU. HarpyxeHue OCYLLEeCTBIANOChH
" HenpepbIBHO co ckopocToio 0,3+0,5 MMalc.

MpoyHocTe KapboHaTHOTO pacTBOpa onpegeneHa ny-
TeM MCNbITaHWI Ha cxaTtve Kybukos ¢ pebpamu 2+4 cwm,
M3rOTOBMEHHbIX U3 NACTUHOK, B3ATHIX U3 ByTOoBOW KNaa-
k1. BbipaBHMBaHUe X NMOBEPXHOCTEN U CKrleUBaHWe ocy-
WeCTBNANOCH MMNCOBbIM TECTOM C NOCNeAyoLUM OfHO-
[ByXCYTOUHbIM TBEpAeHueM. Harpyxerue obpasuos npo-
3BOAMIIOCh HerpepbiBHO co ckopocTtbio 0,6+0,4 MMalc.
Mony4eHHsble pesynbTaTbl KOPPEKTUPOBANMCL YMHOXEHU-
eM OMNbITHLIX MoKasaTtenew Ha Ko3PULMEHTHI, perna-
MeHTUpoBaHHble B npunoxenun 1 FTOCT 5802-86 [4].

Ot60p 06pa3iLoB kupnuya OCyLEeCTBNANCA, Kak npa-
"BUNO, U3 BHYTPEHHWX PAAOB KNAZOK NOJ OKOHHbIMWA NPO-
~eMamy 1 4epAAa4HbIX Y4acTKOB CTEHOBbIX OrpaxaeHmit. Mx
/MOBEPXHOCTM TILATENbHO OYULLANUCh, BbiDABHUBAMCH B
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cooTBeTcTBMM C TpebosaHuamu MOCT 8462-85 [3]. Mpe-
Zen NpOYHOCTM KWpnMya Mpu CKaThu Onpegensnq Ha
obpasuax, nomnyyeHHbIX NyTeM CKNEeUBaHUS LEMEHTHbLIM
pacTBOpoM [BYX NOSOBUHOK, 0OpasoBaHHbIX Nocne ero
ucnbiTanus Ha uarmb. MogroToBka 06pasLoB K MCMbiTa-
HUIO NPOU3BOAMNACE B MOCNEf0BaTENbHOCTH, NPpUBEaEH-
HOM B NPWUINOXEHUN 2 K BbllLeYKa3aHHOMY CTaHZapTy.

OcHOBHble pe3ynbTaTbl MUKPOCTPYKTYPHOTO aHa-
nu3a. bytoBas knagka 3gaHui, kak npasuno, BbiNonHeHa
W3 PasHO3EPHUCTLIX MECYaHUKOB M aneBpONUTOB KBapu-
fonesoLwwnaToBoro coctaea. CTpykTypa nopog Menko-
cpefHe3epHUCTasn, TekCTypa — OQHOPOAHas U crionyaTas.
B MuHepanbHOM OTHOLEHMM fopoaa COAEPXWUT Ksapl
(20+55%), noneeon wnat (20+55%) n pasnuuHble npu-
mecy (15+60%), Bkniovas 061omMku cniogbl.

[lepBrYHbIN LUEMEHT NecYaHNKOB NPaKTUHECKN OTCYT-
cTByeT, a 06pasoBaBlLIMECA NYCTOTHI 3anONHEHb! KaHW-
donblo.

AneBponuTt coctout 13 06nomMkoB kBapua (1o 25%),
noneeoro wnata (ao 35%) v npumecei. MNoposeblit LeMeHT
coxpaHuncs B Hebonblom konuyectse (meHee 1%) u
NPeACTaBNEH UNNUT-XNOPUTOM.

CTpyKkTypa nopog XxapaKkTepusyeTcs BbICOKOW Nopu-
CTOCTbIO: y necyaHukoB — o 40%, anesponutos — 35%.
MycToTbl NecyaHuka npedcTaBreHbl nopamu (pasmep
meHee 1,0 mM), kagepHamu (Gonee 1,0 MM) n Mukpono-
pamu wupuHon 0,05 mm u mybuHon go 1,0 mm. TMopogsl
MPOHNU3aHbI TPELLMHAMMN PacKpLITUEM 40 3 MM U rnyBbuHok
80 1,5+2,0 mMm.

AneBponunTbl NPy Mano oTnuyaroulencs obuwen nopu-
CTOCTU XapaKTepu3yloTCs NpeuMyLLeCTBEHHO MEnKUMK
(0,05+0,1 mmM) nopamu ¥ cpaBHWTENBHO BONBWON MNOT-
HOCTbIO.

byToBas knajgka 34aHui BLINONHEHA C UCNONb30Ba-
HMeM KapboHaTHbIX (M3BECTKOBBIX U M3BECTKOBO-
necyaHbix) pacTBOpoB. B MuHEpanorMyeckoM acnekte
OHW XapakTepuayloTca codepxaHueM kesapua (ao 35%),
nonesoro wnara (Ao 45%) n apyrux nopoa. CTpykTypa
pacTBOPOB MENKO3epHUCTas C COAEpXaHWeM MycToT
25+30%. TTycTOTHl COCTOAT NPENMYLLIECTBEHHO U3 MESKUX
nop 1 kaeepH LWnpuHoi o 10 MM, 3anonHEHHbIX MEMKK-
MU KpUCTannamu KanbuuToB.

O6obLas pesynbTaTel MUKPOCTPYKTYPHOTO aHanusaa,
cneayeT OTMETUTb, UTO NPOLECCCTPYKTYPHOW aerpaja-
LMK KaMHS 1 pacTBOpa JOBOSILHO aKTUBEH U AMs €ro cTa-
funusaumy HeobxoaMMO NMPUHATUE 3aALUMTHBIX KOHCTPYK-
TUBHO-TEXHONOTUYECKNX MEp.

OCHOBHble pe3yNbTaTbl MeXaHU4eCKuX MCnbITa-
HUNA.. MI3noxeHHoe Bhile OCHOBLIBAETCA HA npeacTasne-
HWAIX, YTO KAMEHHas Kaaka sIBNRETCA KOMMNAEKCHLIM ma-
Tepuarom, KOHCTPYKTWBHbIE CBOMCTBA KOTOPOro onpeje-
nsTCA MHorMMu haktopamu. Vx npamas akcnepumeH-
TanbHas npoBepka Ans 34aHUA UCTOPUYECKOrO Hacneauns
NPakTUYECKM UCKNoueHa. OTo npegonpenenseT Heobxo-
AUMOCTb KOCBEHHOW, C JOCTaTOYHOW ANs NpaKkTU4ecKux
Llenen TOMHOCTbIO OLEHKM MPOYHOCTHLIX U AedopmaTus-
HbIX CBOWCTB PasNMYHbIX TUMOB KaMEHHbIX knagok. Mc-
nosib3yeMble Npu 3TOM annpoKCUMUPYIOLWME aHanuTu4e-
CK1e 3aBUCUMOCTM COAepXaT CpeflHue 3HavyeHus noxasa-
Tenen NpoOYHOCTY, Onpeaensemble 3KCnepuMeHTanbHbIM
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nyTem B COOTBETCTBMM C YNOMSAHYTLIMU METOANKaMMU.
Kpome Toro, npu akcnepumeHTasnbHo-aHanuTU4eckux
pacyeTax 6e30MacHOCTM W CeNCMOYA3BMMOCTM 3AaHWN
Takoro Tvna TpebytoTcs 6onee TOYHbIE OLLEHKU KOHCTPYK-
TUBHBIX CBOWCTB MaTepuanoB KaMeHHbIX Knagok. 370
BO3MOXHO ~ MpPU  HamuMuuM  AaHHbIX  BEPOSATHOCTHO-
craTucTudeckoro o6o6LWeHUs pesynbTaToB BhIBOPOUHbBIX
UCMbITaHW B NPELNONOXEHUU WX HOPMAnLHOro pacnpe-
fenexvs. Npy 3TOM 3Ha4YeHUs paccmaTpuBaeMoro napa-
MeTpa X C BeposTHOi obecneyeHHOCTbIO He meHee 95%

6ynyT HaxoauTbCs B AvanasoHe (X +20), rae X — ero
cpeaHss BenuuMHa, a O — CpeAHeKBaapaTuyeckoe OT-

KnoHeHue:
—\2
\/(x,-—x)
o=——
n—1
BbiBOpKka OMbITHLIX BEMWYUH NPOYHOCTH KaMEeHHOM
knagku copMuposaHa € WCMONb3OBAHMEM aHanuTude-
ckoit mogemm J1.UA. OHumMKa U 4YacTHbIX IKCNepumeH-
TanbHbIX 3HaYeHW NPOYHOCTU KaMHEeW W pacTBOPOB
LLIBOB:

= = a
R- :AR . 1'—"——':'—:" -,
= AR R
100+R, 100+ R,
= — U = ———,
Hham 250+8R, Aoapmen 125+3R;

_0,02R +2,75R, ’
0,08R, +2R,

Tc6ym)

Bymosas knadka*

_ 0,03R +2,25R,
Toapmed =70 04K + 2R,

rfle 3Ha4yeHus &, b NPUHUMaIOTCA B COOTBETCTBUMU C npej-
noxexvem [5].

Boifopka 3HaueHW# HavanbHOro mopyns aedgopma-
umi Bbina nony4eHa No HOPMaTUBHON 3aBMCUMOCTH [6]:

E,=a-R,.

PesynbTatbl cratucTuyeckoit 06paboTku akcnepu-
MeHTanbHO-aHaNMMTUYEeCKUX [AaHHbLIX MPEeAcTaBneHbl B
Tabn. 1mn2.

3Hauumas npeacTaBUTENbHOCTb — aHanuanpyembix
3KcnepumeHTarnbHbIX BbIBOPOK NO3BONAET CYUTaTL MONy-
YeHHbIe CTaTUCTUYeCKne JaHHble BrIONHE AO0CTOBEPHbLIMU
noKasaTenAaMn KOHCTPYKTUBHBLIX CBOWCTB MCMbITbiBAEMbIX
maTtepuanos. lpu 3TOM cnegyet OTMETUTb, YTO NpON-
HOCTb KaMHe# M Knafok C UX UCMOonb30BaHWEM XapakTe-

pU3YeTC NPUEMNEMOt M3MEHUMBOCTBIO, TO ECTb XOpO-

weit NnoTHoCTbIO pacnpegeneHus. CyulectBeHHO 6onb-
wuin pasbpoc Habnwogaercs B NokasaTenax NPOYHOCTH
pacTBOpoB 1 AechopMaTUBHOCTK KNadok. Ha Haw B3rmap,
3T0 OBBACHUMO CNeLUUdUKoA CTaHAAPTHON METOOUKN WX
KOHTPONS, copepxallent CnoxHble (He aneksaTHble Lene-
BOIt 3apaue) Npoueaypbl N0 USBLATUIO W3 KNAAOK U U3ro-
TOBNEHMIO ONBITHLIX 06pa3iLioB pacTeopa. B coBokynHocT!
OHW BRUSIIOT HA COXpaHeHWe CTPYKTYpbl, OAHOPOAHOCTH
UCTILITYEMOTO MaTepuana W ero TOXAECTBEHHOCTH pe-
anbHLIM YCnoBusm paboTbl.

Wcnonbays obluenpurstele npeobpasosanua(6], Obi-

N1 onpeaeneHbl 9KCNepUMeHTanbHbIe 3HaYeHUs pacyeT-
HbiX flapaMeTpoB MpPOYHOCTM KIaAoOK Ha cxatue U
HavanbHble Modynu aecdopmaumii (tabn. 3).

Tabnuya 1

3HayeHns cTaTUCTUK pacnpegenexus
Hopmupyembii JosepuTenbHbIA MHTEPBAN 3HA4YEHUI
:apapl)\z,eTp O6osHaveHue |CpegHee, ﬂwcnepgwﬂ, Koacbpuuyent 95% obecnieyeHHocTH, Ma
Mra MMNa U3MeH4MBOCTH, % -

max min

MpOYHOCTbL KaMHs Ry 8,05 2,330 19 11,1 5,0

lNpoyHoCTL pacTBopa R, 0,23 0,008 39 0,4 0,05

MpoyHoCTb Knagku R 0,47 0,014 26 0,71 0,23

Mopaynb aecopmaumi E, 280 13862 42 515 445
* Bolbopka 13 457 namepexui.

Tabnuya2
KameHHasi KupnuyHas knadka*
3HayeHWs CTaTUCTUK pacnpeaeneHus
Hopmupyemsbii JloBepuTenbHbii MHTEPBAN 3HaYeHNUN
napamerp ObosHaueHue |CpegHee, D,Mcnepgvm, Koad)cbmuuemo 95% oBecnedenrocTn, MMa
Mrla MMa 13MeHYMBoCTH, % .

max min

MpoyHOCTL KMpnu4a R, 5,88 1,440 20 8,28 3,48

MNpo4HOCTb pacTeopa R, 1,10 0,250 45 2,09 0,11

MpoyYHOCTbL Knaaku R 2,07 0,108 16 2,73 1,41

Moaynb gedopmauwit E, 1488 192610 29 2366 610
*Boibopka 13 378 uamepeHun.
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Tabnuya 3
lMpoyHocms u dechopmamueHoCcMb KITa00K
PacyeTHble 3HayeHusn, MlMa
Bua xnagxu 3KCNEepUMEHTanbHbIE - no CHuM 11-22-81
R E R E
byToBas 0,258 235 0,398 398
Kupnnyuasn 1,138 1552 0,847 1270

3aech ke npeacTaBsieHbl PacHeTHLIE BESIMYUHBI 3TUX
nokasatenen, npuHatele no CI ana cpegHux 3HauveHui
MPOYHOCT pacTBopa ¥ kamHeil. V13 ux conocrasnequs
cnegyeT, YTO pacueTHbie napameTpbl OyTOBO# Knapku
CYLUECTBEHHO HKE HOPMUPYEMbIX BENMYMH U faxe npe-
BLILLAIT YPOBHW MMHMManbHbIX 3Havenun 95% obecne-
YEHHOCTM (Mopora [A0CTOBEPHOCTH).

YT0 KacaeTcs KMpNUYHOM KNagku, TO ee NPOYHOCTL K
Moaynb AecopMauun Bbllle HOPMAaTWUBHO OXWAAEMbIX
3HauyeHuit u nopora 95% obecnevyeHHOCTH.
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