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BreaeHue

B 1983r HuctHTyTOM ['Hnpopeurpanc Obuto  BBIIVIIEHO  BTOPOE  H3JaHUE
« TeXHOJIOTHYECKHUX KapT A1 00pabOTKH MAaTepHAIOB HHXXEHEPHO-TEOJOTHYECKHX H3BICKAHHHY,
IpedHa3HAYEHHBIX [UIg KaMepaipHOH 00paboTKM MarepHaloB HHXKEHCPHO-TCOJOTHYECCKHUX
M3LICKAHHUM, COCTABJIEHHOE IJIABHLIMU crierHanvicTaMyd otiaena u3bickandd |I'. B CuMoHuHKOM H
B J1. IlopoiikoBeM, a Takxke npH yaactui T A Tlopoiikooit u C I' CumoHYHKA.

JBaJIIATUIIETHUH OMNBIT HCNOJB30BAHUSA 1E€XHOJOMHYECKHX KapT, B KOTOPHIX peaIH30BaHA
HJiesl CBEIEHHS B €IUHBIA COOPHHK BCEX OCHOBHBIX IIYHKTOB JICHCTBOBAaBIIMX Ha TO BpPEMA
CHullo, ['OCToB, HHCTPYKIIMHA H JAPYrHX HOPMATHBHBIX JOKYMEHTOB II0 HNPOECKTHPOBAHHIO
OCHOBAHHH 3JIaHHH M COOpPYXECHHUH, HHXECHEPHOH Ie€OJIOTHH, I'PYHTOBEAEHHIO U T'HAPOIreOQJIOTHH,
OOKa3aJl HECOMHEHHYIO LEHHOCTh KaK g [PAKTHKYIOLIMX I€OJIOroB, Tak H A MOJIOIbBIX
CIIEIMATHCTOB

bonemoN HHTEpEC IpeACTAaB/IOT MaTepyuanbl HHXECHEPHO-IEOJIOTHYECKUX H3BICKAHUH
MHCTUTYTa [ HIIpopeuTpanc H JIpyrHX oOpraHd3aluii, o0000ieHHBEIE H CHCTEMATHU3UPOBAHHEIC
pe3yIbTATHI 1a00PaTOPHBIX Y HOJIEBBIX HCCICAOBAHNN MHOTHX BH/IOB IPYHTOB.

BMecTe ¢ TeM, 3a HCTeKIIee ABANUATHIETHE NPAKTHYECKA BCE HOPMATHBHBIE JOKYMEHTHI
MOABEPTIIUCH NepepaboOTKE, KOPPEKTHPOBKE H HU3MEHEHHIO MHAEKcaud MHorue, NosBHBIIHECH
03IHEE JOKYMEHTEI, HE BOIIJIM BO BTOPOE H3JaHHUE

B cBa3u ¢ steM HHCTRTYT BOJIT'EO noarorosnn «CnpaBodHoe 1mocobue», KOTOPOE ABIACTCS
TPETHUM, NepepadbOTAHHBIM, PACIIHPEHHBIM H JONOJIHEHHBIM H3JaHUEM « TEXHOJIOTHUYECKHX KapTy,
B KOTOPOM HE TOJBKO YYTCHBI BC€ M3MEHEHHMS, HO H YBEIMYECHO KOJMYECTBO CTaT€d, MPHUBEICHBI
pe3yAbTaThl HHXXEeHEpHO-reoormueckux H3blcKaanii JJAP\BOJII'EO nocneanero speMens.

Crnegyer OTMETHTB, YTO HEKOTOPBIE HOMOIPAMMBI, TpapHIecKHil B TaOJMYHBEL MaTepHAab,
OpUBEACHHBIC BO 2-OM H3JdHHH M HE BOIICAIIHME B IIOCICAHHE PEJAKIIHH HOPMATUBHBIX
nokymeHTOB {CHullel, 1'OCTe B T 1.), ocTaBneHB B HACTOAIMEM HW3AaHWH, NOCKOJIBLKY OHH HE
MPOTHBOpeYaT HOBBIM HOpMaM MW YAOOHBI [UIs TIPEABAPHTEIIBHOH OIECHKA HHXCHEPHO-
r€OJIOTHYECKUX CBOUCTB I'PYHTOB



]. e0TEXHUYECKME XapaKTEPUCTHKH IPYHTOB

1.1. OOwMe cBegeHHS

OcHOBHBIC XapAKTEePHCTHKH PHIHKO-MEXaHHYECKHX CBOHCTB IPYHTOB

p — HIOTHOCTH IPYHTOB (r/em’, T/M) [705;*

p¢ — IUVIOTHOCTD B CYXOM COCTOAHHH (I/CM’, /M) [vex]

ps — IUIOTHOCTB YacTHI] FPYHTA (r/em’, T/M°) [s]

Pw — IUIOTHOCTH BOJIBI (r/em’, /M)

n — HOPHCTOCTH, %o

e —KO3(}HIHEHT NOPUCTOCTH, I €.

w — BIQKHOCTB IpupoaHas [W], %

Wp — BJIQXHOCTh Ha IpaHMIE IUTACTHYHOCTH (PacKaThIBaHHUsA), Yo

WL — BIQXHOCTh Ha IpaHUIe TEKYy4eCTH, %o

Weq — KOHEYHAA (YCTAHOBHBINASCS) BIAKHOCTE, %o

Wgat — BIIQKHOCTB, COOTBETCTBYIOIIAA NMOJIHOMY BOJAOHACHIIIECHHUIO (TI0JIHAA BJIArOEMKOCTh) [ Wol, %
W, — HavanbHas NpocagodHas BIAXKHOCTD, %6

Wsw — BIQXKHOCTE HaOyXxaHus, %o

Wsh — BJIQXKHOCTH Ha Ipeaene ycaaku, %

S —cTeneHs BaaxHocTH (Ko3pPunueHT BogoHachimeHus) {G], a.ex.
[[ - moka3zaresb TeKyuecTH (KOHCHCTEHIUH) [B], A.ex.

Y - ylenbHbIH Bec = pg, KH/M

Ysb — YAEABHBIH BEC ¢ YUETOM B3BEIMHBAOUIETO NEHCTBHA BOABI, r/em’, T/
Ps — HavanbHOE npocajiovHoe aasnenne, Mlla, (k11a)

Psw — JdaBjeHHe HaOyxanus, Mlla, (kI1a)

€1 — OTHOCHTEIbHAd NPOCATOIHOCTS, JI.€.

Esw — OTHOCHTECIIBHOE HaOyxaHue, 1 eJI.

€sh — OTHOCHTENBbHAA THHEHHAA OCaKa, 1.6

lom — OTHOCHTENBHOE COAEPIKAHHE OPraHHYECKOTO BELIECTBa, 1.6/,
D4 ~ cTeneHs pazioxkeHHs OpraHUu4ecKOTO BeecTBa, %o

C — YAenbHOE clientneHue, klla, 11a, Mlla

¢ - yron BHYTPEHHETO TPEHHS, Ipa

E - monyms npedopManun, Mlla

& —Kosdpunuent 60KOBOro JaBieHH, 1 €A,

v —kospdunmueHT [Iyaccona, o.en

R, — pacuernoe conporusnenue rpynra, MIla, xIla

R: — npezen npouHoCcTH Ha OIHOOCHOE CXKATHE CKAMBHBIX I'pyHTOB, MI1a, K[la
4 - creneHs IWIOTHOCTH MECKOB, A.€1.

Cy - cTeneHs HEOJHOPOMHOCTH 3€PHOBOTO COCTABA {V]

U —KosdpduuueHt ynioTHIEMOCTH NECKOB

g - YyckopesHne cBoGomHOro naneHus (9,81 m/c)

%
B kBanpatex ckobkax yka3aHsl 0603HaUEHHS, IPHMEHSBIIHECS paHEe.
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1.2. Ilecuanpie TpyHTHI

CreneHb NJIOTHOCTH neckoB [18]

pHIX MoT

Coax —€  (Pa—Ps  )Pg

Id = o nAoT PBX

Crmax — emln (pd o pd )pd
0 <14<0,33 — cnaboyNnnoTHEHHBIMN,
0,33 <I3< 0,66 — cpenHeymIOTHEHHBIH;
0,66 <13<1,0 — cHIBLHOYTIJIOTHCHHBIH.
Cmax ~ Crin

<

max

KoaddunueHt ymiotHaeMoctd U = usMensercsa ot 0 mo 1; yeM 6oneiie U, TeM

IIJIOTHEE IPYHT.

OnpeneneHne cTeneHd HEOAHOPOAHOCTH NeCcYaHbIX IPYHTOB [16]

dﬁﬂ

CreneHp HEOMHOPOAHOCTH 3epHOBOro coctaBa C =—=, raec d,, U d,, AMaMETpBl YacCTHII,
10

MEHBIIE KOTOPHIX B JaHHOM IPYHTE COIEpPXHUTCA cooTBETCTBEHHO 60 H 10 mpoueHTOB YacTui mo
BECY

[Ipu 3nrauecHnax C, IPCBOCXOAMMIMX 3, K HAUMCHOBAHHIO [1eCKa NOOABNAIOT XapakKTEPHCTUKY
«HEOTHOPOIHBINY.

[Ipumep Cpennee  cyMMapHoe (Ul IIOCTPOCHHSI KPHBOM) coaepxaHue (Ppakuuil MEeIKoro
necka o pesyabTaraM ucciaenaoBanug 12 npob cocrasumno:

Dpakuuy, MM Cpennee CyMMapHoe
1-0 5 3.0 100.0
0.5-0.25 20.4 97 0
0 25-0.10 583 ) 76.6
0 10-0 05 113 i 18 3
<0.05 7.0 70
CTpoHM KpHBYIO IpaHCOCTaBa B ONyNorapupMuUueckoM Maciutade
100
O 90 - [ |
=
525 70 —
S = B
¥ = 50 —
2 S 40
o Ol
z B 30
g
& 20H
10 £
0000 0001 002 005 01 0203 05 10 20 50
HuameTp dpakuuit B MM
dgo Ha kxpuBoif coorBeTcTBYET 0,2 MM, dig — 0,05 MM
0.2
Hanrero npumepa C =—/——=4,
o PP e 70,05

TaxuM oOpa3zoM, necok HeEOJHOPOIHBIH, T.K C > 3.
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YpcJioBbie 3HAYCHHA NMOKAa3aTe/IeH NJIOTHOCTH P, IVIOTHOCTH B CYXOM COCTOSTHHH
Dds Koat])qmuneu’ra NOPHCTOCTH € H YCJIAOBHOI0 pac4eTHOIO conp(rmm]ennﬂ

R, (krc/cM *) necuYaHBIX rPYHTOB (IVI0THOCTH YacTHN 2,66 r/em’ ) [18]

[Tecok TbLIEBATHIA

CrteneHs O003Ha4eH. X-K 'S E—_ Cpennei S
BJIAXXHOCTH [PYHTOB ILIOTHOCTH
D 1,84 1,74 1,70
MaJIOBJIANCHEIN Od 1,66 1,54 1,48
Sy =0,5 ¢ 0,60 0,72 0,80
R, 3.0 2.5
p 1,93 1,83 1,79
BJIAKHBIH Pd 1,66 1,54 1,48
S, =0,7 e 0,60 0,72 0.80
R, 2,0 1,5
p 2,04 1,95 1,92
BOJIOHACHINIECHHBIH Pd 1,66 1,54 1,48
S =1,0 e 0,60 0,72 0,80
R, 1,5 1,0
[Tecok Menkuu
CtencHb O003HaYeH X-K 1 y Cpenneit y
JIOTHEBIN PRIXTIBIN
BJIAXXHOCTH TPYHTOB INIOTHOCTH
P 1,84 1,76 1,73
MaTOBIAXHBIH oF 1,66 1,56 1,52
Se=0,5 e 0,60 0,70 0,75
R, 4.0 3,0
p 1,93 1,84 1,82
BIIAYKHBIH pd 1,66 1,56 1,52
Sy =0,7 e 0,60 0.70 0.75
R, 3,0 2.0
P 2,04 1,97 1.95
BOJOHACHIIICHHEIH Pd 1,66 1,56 1,52
S =10 e 0,60 0,70 0,75
R, 3,0 2,0
llecok cpenneii kpynHocTH
Crenens O06o3HaueH. X-K 1 y Cpensei y
JIOTHBIH PpIXJTEIH
BJIAXXHOCTH [PYHTOB [JIOTHOCTH
p 1,89 1,80 1,74
MaJIOBJIaXKH I Pd 1,72 1,59 1,54
S;=0.,5 e 0,55 0,67 0,73
a R, 5,0 4.0
P 1,96 1,86 1,82
BJIAXKHBIIA Pd 1,72 1,59 1,54
S, =0,7 e 0,55 0,67 0,73
N R, 5,0 4,0
p 2,06 1,99 1,95
BOOOHACKIIMEHHbIL Pd 1,72 1,59 1,54
5= 1,0 e 0,55 0,67 0,73
L R, 3,0 4.0
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[Iecok KpYTTHBIHA

CreneHs O6o3HaueH. X-K s [ Cpenuneid ——
BJIAXHOCTH IPYHTOB | TUJIOTHOCTH
P 1,90 1,80 1,75
MaJIOBJIAXKHbIH g 1,73 1,61 1,55
S, =0,5 e 0,54 0,65 0,72
R, 6,0 5,0
p 1,97 1,88 1,84
BIAXHBIN Pd 1,73 1,61 1,55
5= 0,7 ¢ 0,54 0,65 0,72
R, 6,0 5,0 )
p 2,08 2,00 1,97
BOJIOHACHIIIICHHbIH Pd | 1,73 1,61 1,55
5= 1,0 e 0,54 0,65 0,72
R, | 6,0 5,0
l1lecok rpaBenuCTHIA H rpaBHAHEIH FPYHT
Crenenp O003HaueH. X-K ) o—_ Cpensei L—_
BIIAXHOCTH TPYHTOB NIIOTHOCTH
P 1,92 | 1,83 1,75
MaJTIOBIANHBIH P 1,74 1,63 1,55
Sr=0,5 & | 0,53 [ 0,63 0,72
R, - L
P 1,98 1,91 1,84
BJIaXKHBIHA Od 1,74 i 1,63 1,55
Sr=0,7 € 0,53 0,63 0,72
R I
P 2,09 2,02 1,97
BOJAOHACHICHHEIH D4 1,74 | 1,63 1,55
S = 1,0 e 0,53 0,63 0,72
_ R,
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Ynciosble 3HAYCHHS IVIOTHOCTH P, KO3 PHUHEHTA COOTBETCTBYIOIILEH
MOPHCTOCTH € H NMOJIHOH BJIATOEMKOCTH Wy IPH IVIOTHOCTH B CYXOM COCTOSAHHH
Pa B COCTOSSHHH MOJTHOI0 BoAoHAChIIeHus [18]

[lecok p;s = 2,66, Sr = 1,0

Pd P c Wsat Pd P ¢ Wisat Pd Y c Wsat
100 | 1,62 | 1660 | 062 | 134 | 184 | 0985 | 037 | 168 | 205 | 0583 | 022
101 | 1,63 | 1,634 | 061 | 135 | 1,84 | 0970 | 036 | 1.69 | 206 | 0574 | 022
102 | 1,64 | 1,608 | 060 | 1,36 | 1,85 | 0956 | 036 | 1,70 | 2,07 | 0565 | 021
103 | 1,64 | 1,583 | 060 | 137 | 1,8 | 0942 | 035 | 1,71 | 207 | 0555 | 021
104 | 1,65 | 1,558 | 059 | 138 | 1,8 | 0927 | 035 | 1,72 | 2,08 | 0,546 | 021
105 | 1,66 | 1,533 | 058 | 139 | 187 | 0914 | 034 | 1.73 | 209 | 0538 | 020
1,06 | 1,66 | 1,509 | 057 | 1,40 | 1,87 | 0900 | 034 | 1,74 | 2,09 | 0529 | 0,20
107 | 1,67 | 1,486 | 056 | 141 | 1,88 | 0887 | 033 | 1,75 | 2,10 | 0,520 | 0,20
108 | 1,68 | 1,463 | 055 | 142 | 1,88 | 0873 | 033 | 1,76 | 2,10 | 0,511 | 0,19
109 | 1,68 | 1440 | 054 | 143 | 18 | 0860 | 032 | 1,77 | 211 | 0503 | 0,19
1,10 | 1,69 | 1,418 | 053 | 144 | 1,8 | 0847 | 032 | 1,78 | 2,11 | 0494 | 0,19
LIl | 1,69 | 1,396 | 052 | 145 | 190 | 0834 | 031 | 1,79 | 2,12 | 0486 | 0,18
1,12 | 1,70 | 1,375 | 052 | 146 | 191 | 082 | 031 | 1,80 | 2,13 | 0478 | 0,18
1,13 | 1,71 | 1,354 | 051 | 147 | 1,92 | 0809 | o030 | 1,81 | 2,13 | 0470 | 0,18
1,14 | 1,71 | 1,333 | 050 | 1,48 | 192 | 0,797 | 030 | 1,82 | 2,14 | 0461 | 0,17
15 | 1,72 11,313 | 049 | 1,49 | 1,93 | 0,785 | 030 | 1,83 | 214 | 0453 | 0,17
16 | 1,72 11293 | 049 | 1,50 | 1,94 | 0773 | 029 | 1,88 | 2,15 | 0446 | 0,17
117 | 1,73 | 1273 | 048 | 151 | 1,94 | 0,761 | 029 | 185 | 2,15 | 0438 | 0,16
1,18 | 1,74 | 1,254 | 047 | 152 | 195 | 0750 | 028 | 1.8 | 2,16 | 0,430 | 0,16
1,19 | 1,75 | 1,236 | 046 | 1,53 | 196 | 0,739 | 028 | 1,87 | 2,16 | 0422 | 0,16
120 | 1,75 | 1217 | 046 | 154 | 19 | 0,727 | 027 | 1,88 | 2,17 | 0415 | 0,16
12t | 1,76 | 1,198 | 045 | 155 | 197 | 0716 | 027 | 1,89 | 2,18 | 0407 | 0,15
1,22 76 | 1,180 { 044 | 156 | 1,97 [ 0705 | 026 | 1,90 | 2,19 | 0,400 { 0,15
123 | 1,77 | 1,163 | 044 | 157 | 198 | 0,694 | 026 | 191 | 2,19 | 0393 | 0,15
124 | 1,78 | 1,145 | 043 | 158 | 199 | 0683 | 026 | 192 | 220 | 0385 | 0,15
125 | 1,78 | 1,128 | 042 | 1,59 | 200 | 0673 | 025 | 1,93 | 220 | 0378 | 0,14
126 | 1,79 | 1111 | 042 | 160 | 200 | o662 | 025 | 194 | 221 | 0371 | 0,4
127 | 1,79 | 1,094 | 041 | 161 | 201 | 0652 | 025 } 195 | 222 | 0364 | 0,14
128 | 1,80 | 1,078 | 041 | 162 | 202 | 0642 | 024 | 196 | 223 | 0357 | 0,13
129 | 1,81 | 1,062 | 040 | 163 | 202 | 0632 | 024 | 1,97 | 223 | 0350 | 0,13
1,30 1,8) 1,046 | 0,39 1,64 203 | 0622 | 0,23 1,98 224 | 0343 | 0,13
- 1,31 1,82 | 1,030 | 0,39 1,65 203 | 0,612 | 0,23 1,99 2,25 | 0,337 | 0,13
1,32 1,82 | 1,015 | 0,38 1,66 204 | 0,602 | 0,23 2,00 | 225 | 0330 | 0,12
133 1 1,83 | 1,000 | 038 | 1,67 | 204 | 0,593 | 0722
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HopMaTHBHBbIE 3HAYEHHS YAEJbHOIO ClienJIeHHs ¢, Klla (krc/em’), yraa
BHYTPE€HHEr0 TPeHHS ¢, rpaa B moay.as aepopmannn E, MIia (ch/cmz),
NecCYaHbIX IPYHTOB Y€TBEPTHUYHBIX OT/IOkeHHH [1]

O003HaYeHHA XapaKTEpUCTHKH TPYHTOB NpH K03pPULIHEHTE
[TecuaHble TPYHTHI | XapaKTePHCTHK IOPHCTOCTH €, PABHOM
'PYHTOB 0,45 0,35 0,65 0,73
Ch 2 (0,02) 1 (0.01) - -
Fpaﬂenﬁc*rlme " on 3 40 T -
KPYIHBE E 50 (500) | 40(400) | 30 (300) _
y Cn 3 (0,03) 2 (0,02) 1 (0,01) —
Kg}eﬁﬁﬁzfn P 19 38 3 —
E 50 (500) 40 (400) 30 (300) —
Cn 6 (0,06) 4 (0,04) 2 (0,02) —~
Menkue Pn 38 36 32 28
E 48 (480) 38 (380) 28 (280) 18 (180)
Cn 8 (0,08) 6 (0,06) 4 (0,04) 2 (0,02)
Ieimesatsie ®n 36 34 30 26
E 39 (390) 28 (280) 18 (180) 11 (110)

1.3. I nTMHUCTHIE FPYHTHL

IHHonpaBouHble KOYPPHLIHEHTHI K 3HAYCHHAM KOMNPECCHOHHBIX MOAYJIeH
nepopmManuu 1J1s aANJIOBHANbLHBIX, NOKPOBHBIX, JeJTI0BHAJILHBIX, 03¢PHBIX H
03epPHO-A/LVIIOBHAJIbHBIX YeTBEPTHYHbIX FIMHHCTBIX TPYHTOB NPH

koHcHcTeHuH 0 < I, < 1,0 npu P = 1-2 kre/em” aas coopyzxennii IT ypoBus

OTBETCTBEHHOCTH [19]

r 3HaueHHs KO3@QPHUUHEHTOB My NIPH €, PABHOM
PYHT
0,451 0,55 ) 0,601 0,65}10,70 ) 0,7510,80 08571090 095} 1,00} 1,05
CynecH 40 | 40 { 38 | 35 | 32 | 30 | 25 | 2,0 - — — —
Cyrmuuka | 5,0 | 5,0 | 48 | 45 [ 42 [ 40 | 35 | 30 | 28 | 25 | 2,2 | 2,0
[ uas —~ — ~ 60 1 60 | 60 | 58 | 55152 |50} 48 | 45

BHABI CKHMAEMOCTH IPYHTOB 1O Pe3yJALTATAM

KOMIIPECCHOHHBIX HCNBLITAHUH [18]

Bux coxumMaeMoCTH Ko>dhdHIMEHT yIoTHeHHS o, cM/kre | Moaynb ocanki 1, MM/m
Cunpnas > {),1 > 60
[ToBLImenuas 0.1-0,01 60-20
Cpenuss 0,01-0,005 20-5
Cnabas 0,005-0,001 5-1
[IpakTHdecku <0001 <1
HeC)KHMaeMad

Koadpduuuent Iyaccona v [18]

TBepabie rUHE] 0,2-0,3

[InacTuuHEBIC TTAHEL 0,38-0.45
CyrinuHKH 0,33-0,37
Cymnecu 0,21-0,29
Ileckn 0,25-0,30
['paBuil ¥ rajnbka 0,12-0,17
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Ko3¢gpPpuuuent 60K0BOro 1aB/IeHHS €

(ans onpeaenenus Moayis
nedpopmanun) [18]

[Teckw | 0,35-0,41
CyrnuHKH 0,50-0,70
[ sl 0,70-0,74




Yuc/10Bbl€ 3HAYUCHHS IJIOTHOCTH P, KO3 PHIHEHTA NOPHCTOCTH € H NOJHOH
BJ1aTrOEMKOCTH Wy, IPH COOTBETCTBYIOHIEH NVIOTHOCTH B CYXOM COCTOSSHHH Py
11l TJIHH, CYTJIHHKOB H cynecedl B COCTOSHHH MOJIHOI0 BoAOHACHINeHHA [18]

['muna ps=2,74, S, =1,0

Pd P C Wsat Pd P C Wat Pd P C Wsat
100 | 164 | 1,790 | 063 | 134 | 185 [ 1045 | 038 | 168 | 207 | 0631 | 023
01 | 164 | 1,713 1 063 b 135 | 1.8 | 1030 | 038 | 169 | 208 | 0621 | 023
102 | 165 | 1686 | 062 | 136 | 186 | 1015 ] 037 | 170 | 208 | 0612 | 022
103 | 165 | 1,660 | 061 | 137 | 1.87 | 1000 | 036 | 171 | 209 | 0602 | 022
(o4 | 1,66 | 1,635 | 060 | 138 | 1,87 [ 0985 | 036 | 172 | 210 | 0592 | 022
10s | 1,66 | 1609 | 059 | 139 | 1,88 [ 0971 [ 035 | 1.3 | 210 | 0584 | 021
106 | 167 | 1585 | 058 | 140 | 189 | 0957 | 035 | 174 | 211 | 0575 | 021
107 | 168 | 1561 | 057 | 141 | 190 | 0943 | 034 | 175 | 211 | 0564 | 021
108 | 168 | 1,537 | 056 | 142 | 190 | 0929 | 034 | 176 | 212 | 0557 | 020
109 | 169 | 1,514 | 055 | 143 | 191 | o916 | 033 | 177 | 212 | 0548 | 020
110 | 1,70 [ 1491 [ 054 | 144 [ 191 [ 0903 | 033 [ 178 | 213 | 0539 | 020
i1 | 1,71 | 1469 | 054 | 145 | 192 | 0890 | 032 | 179 | 2,14 | 0531 | 0,19
102 | 1,72 | 1446 | 053 | 146 | 192 [ 0877 | 032 | 180 | 214 | 0522 | 0.19
3 | 1,72 [ 1425 [ 052 | 147 [ 193 [ o864 | 032 [ 181 | 2,15 | 0514 | 0.19
14 | 173 | 1403 | o051 | 148 | 194 | 0851 | 031 | 1.82 | 216 | 0505 | 0,18
105 | 173 [ 1383 ] 050 | 149 | 195 | 0839 | 031 | 183 | 216 | 0497 | 0.18
116 | 174 | 1362 | 050 | 150 | 195 | 0827 | 030 | 188 | 217 | 0480 | 0.8
117 | 174 | 1342 | 049 | 151 | 196 | 0814 | 030 | 185 | 218 | 0481 | 0,18
108 | 175 | 1322 | 048 | 152 | 197 | 0803 | 029 | 186 | 2,18 | 0473 | 0.17
109 | 175 | 1302 | 048 | 153 | 197 | 0791 | 029 | 187 | 219 | 0465 | 0.17
120 | 1,76 | 1283 | 047 | 154 | 198 [ 0779 | 028 | 188 | 219 | 0457 | 0,17
121 | 177 | 1264 | 046 | 155 | 199 | 0768 | 028 | 1.89 | 220 | 0450 | 0.16
122 | 177 | 1246 | 045 | 156 | 199 | 0756 | 028 | 190 | 220 | 0442 | 0,16
123 | 178 | 1228 | 045 | 157 | 200 [ 0745 | 027 | 191 | 221 | 0434 | 0,16
124 | 1,78 | 1210 | 044 | 158 | 200 | 0734 | 027 | 192 | 222 | 0427 | o0.16
125 | 1,79 | 1192 | 044 | 159 | 201 [ 0723 ] 026 | 193 | 223 | 0420 | 0,15
126 | 18 | 1,175 | 043 [ 160 | 202 [ 0712 [ 026 | 194 | 224 | 0412 | 0,15
127 | 181 [ 1,57 | 042 | 161 | 203 | 0702 | 026 | 195 | 224 [ 0405 | 0.15
128 | 181 | 1141 | 042 | 162 | 203 | 0691 | 025 | 196 | 225 | 0398 | 0,15
120 | 182 [ 1,124 | 041 | 163 | 204 | 0681 | 025 | 197 | 225 | 0391 | 0,14
130 | 183 | 1108 | 040 | 164 | 204 | 0671 | 024 | 198 | 226 | 0381 | 0,14
131 | 1,83 | 1002 | 040 | 1,65 | 205 | 0661 | 024 | 199 | 226 | 0377 | 0,14
132 | 184 | 1076 | 039 | 166 | 206 | 0651 | 024 | 200 | 227 | 0370 | 0,14
133 | 1.85 | 1060 | 039 | 1.67 | 2,06 | 0641 | 023
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CyrauHox ps = 2.71, §; = 1,0

Pd P C Wiat Pd P C Wiat Pd P C Wsat E
100 | 163 | 1710 | 063 | 134 | 185 | 1022 | 038 | 168 | 207 | 0613 | 023
101 | 164 | 168 | 062 | 135 | 186 | 1007 | 037 | 169 | 207 | 0604 | 022
102 | 164 | 1657 | o061 | 136 | 1,86 | 0993 | 037 | 170 | 208 [ 0,594 | 022
103 | 165 | 1631 | 060 | 137 | 187 | 0978 | 036 | 1.71 | 208 [ 0585 | 022
104 | 166 | 1606 | 059 | 138 | 188 [ 0964 | 036 | 1.72 | 209 | 0576 | 021
105 | 166 | 1581 | 058 | 139 | 188 | 0950 | 035 | 173 | 209 | 0,566 | 021
106 | 167 | 1557 | 057 | 140 | 189 | 0936 | 035 | 174 | 210 | 0557 | 021
107 | 167 [ 1533 [ 057 1 141 | 189 0922 [ 03¢ F 175 | 2,10 [ 0549 | 020
108 | 168 | 1509 | 056 | 142 | 190 | 0908 | 034 | 176 | 211 | 0540 | 020
109 | 169 | 148 | 055 | 143 | 19 | 085 | 033 | 1,77 | 212 | 0531 | 020
100 | 1,70 | 1464 | 054 | 144 | 191 [ 0882 | 033 | 178 | 213 | 0522 [ 0,19
it | 1,70 | 1441 | 053 | 145 | 191 | 0869 | 032 | 179 | 213 | 0514 | 0,19
112 | 17t | 1420 | 052 ) 146 | 192 | 0856 | 032 | 1.80 | 214 | 0506 | 0,19
13 | 1,71 | 1398 | o052 | 147 1 192 [ 0843 | o031 | 181 | 214 [ 0497 | 018 |
114 [ 172 {1377 0 o5t | 148 | 193 [ o83t [ o031 | 182 | 215 [ o048 | 018
105 | 173 | 1357 ] o050 | 149 | 193 | 0819 | o030 | 183 | 215 | 0481 | 0,18
106 | 73 | 1336 | 049 | 150 | 194 [ 0807 | 030 | 188 | 216 [ 0473 | 017
117 | 1,74 | 1316 | 049 | 151 | 195 | 0,795 | 020 | 185 | 217 | 0465 [ 0,17
118 | 1,74 | 1297 | 048 | 152 | 196 | 0783 | 029 | 1.8 | 217 | 0457 | 017
.19 | 1,75 | 1277 ] 047 | 153 | 196 | 0771 | 028 | 1,87 | 218 | 0449 | 017
120 | 1,76 | 1258 | 046 | 154 | 197 | 0760 | 028 | 188 | 218 | 0441 | 016
121 | 176 | 1240 | 046 | 155 | 198 | 0748 | 028 | 189 | 219 | 0434 | 0,16
122 | 1,77 1221 | 045 | 156 | 199 [ 0737 ] 027 | 190 | 219 [ 0426 | 0,16
123 | 1,78 [ 1203 | 044 | 157 | 199 | 0726 | 027 | 191 | 220 | 0419 | 0,15
124 | 179 [ 1,085 | 044 | 158 | 200 [ 0715 | 026 | 192 | 221 | 0411 | 015
125 | 1,79 | 1,068 | 043 | 159 | 201 [ 0704 | 026 | 1,93 | 222 | 0404 | 015
126 | 18 | 1151 | 042 | 160 | 201 | 0,694 | 026 | 194 | 222 | 0397 | 0.15
127 | 180 | 1,134 | 042 | 161 | 202 [ 068 | 025 | 195 | 223 | 039 | 0,14
128 | 181 | 1,172 | 041 | 162 | 202 | 0673 | 025 | 196 | 224 | 0383 | 0,14
120 | 182 | 1,101 | 041 | 163 | 203 | 0662 | 024 | 197 | 224 | 0376 | 014
130 | 182 | 1085 | 040 | 164 | 204 | 0652 | 024 | 198 | 225 | 0369 | 0,14
131 | 1.8 | 1,069 | 039 | 165 | 200 | 0642 | 024 | 199 | 226 | 0362 | 0,13
132 | 1,8 | 1,053 | 039 | 166 | 205 | 0632 | 023 | 200 | 226 | 0355 | 0,13
133 | 184 | 1,038 | 038 | 167 | 206 | 0,623 | 023
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Cynech ps = 2,68, S, = 1,0

e

Pd P = Wsat d P € Wat d P € Wsat
100 | 1,63 | 1680 | 063 | 134 | 1,8 | 1,000 | 037 | 1,68 | 206 | 0595 | 022
o1 | 1,63 | 1,653 | 062 | 135 | 185 | 0985 | 037 | 1,69 | 2,06 | 058 | 0722
102 | 1,64 | 1,627 | 061 | 136 | 18 | 0971 [ 036 | 1,70 | 2,07 | 0576 | 022
103 | 1,64 [ 1,602 ] 060 | 137 | 1.8 | 095 | 036 | 171 | 207 | 0567 | 021
(o4 | 1,65 [ 1,577 [ 059 | 138 | 1,87 [ 0942 [ 035 | 1,72 | 2,08 | 0558 | 021
105 | 1.66 | 1552 ] 058 | 139 | 1,87 | 0928 | 035 | 1,73 | 2,08 | 0549 | 0,20
(06 | 166 | 1528 ] 057 | 140 | 188 [ 0914 [ 034 | 1,74 | 209 | 0540 | 020
107 | 1,67 | 1,505 | 0,56 | 141 | 1,89 | 0901 | 034 | 1,75 | 2,00 | 0531 | 020
108 | 1,68 | 1,481 | 055 | 142 | 189 | 0887 | 033 | 1,76 | 2,10 | 0523 | 020
109 | 1,68 | 1,459 | 054 | 143 | 190 {0874 | 033 | 1,77 | 211 | 0514 | 0,19
110 | 1,69 | 1436 | 054 | 144 | 191 | o861 | 032 | 1,78 | 2,02 | 0506 | 0,19
111 | 1,70 | 1414 | 053 | 145 | 191 [ 0848 | 032 | 1,79 | 2,02 [ 0497 | 0,18
112 Vo171 | 1393 ] os52 | 146 | 1,92 | 0836 | 031 | 180 | 213 [ 0489 | 0.8
113 | 171 | 1372 ] o051 | t47 | 192 o823 | o3t | 1,81 | 214 | 0481 | o018
114 | 1,72 | 1351 | 050 | 148 | 193 | o811 | 030 | 1.82 | 214 | 0472 | 0,18
115 | 1,72 11330 | o050 | 149 | 193 [ 0799 | 030 | 1.8 | 2,15 | 0464 | 0,17
1.6 | 1,73 | 1310 | 049 | 150 | 194 | 0787 | 029 | 184 | 2,15 | 0456 | 0,17
117 | 1,74 | 1290 | o048 | 151 | 195 | 0775 | 029 | 185 | 2,16 | 0449 | 0,17
118 | 1,74 | 1271 | 047 | 152 | 196 | 0763 | 028 | 1.86 | 216 | 0441 | 0.6
119 | 1,75 | 1252 | 047 | 153 | 196 [ 0752 | 028 | 1,87 | 2,17 | 0433 | o0.16
120 | 1,75 | 1233 ] 046 | 154 | 197 1 0740 | 028 § 18 | 218 | 0425 | 0,16
i21 | 1,76 | 1215 | 045 | 155 | 198 [ 0720 | 027 | 189 | 218 | 0418 | 0,16
122 | 1,76 | 1,097 | 045 | 156 | 198 | 0718 | 027 §| 190 | 219 | 0410 | 0,15
1,2 1 1,77 1,179 ] 044 | 1,57 | 199 [ 0707 [ 026 | 1,91 | 219 | 0403 | 0,15
124 | 1,78 | 1,061 | 043 | 158 | 199 | 069 | 026 | 192 | 220 | 039 | 0,15
(25 | 1,78 | 1,044 | 043 | 159 | 200 | 0,68 | 026 | 193 | 221 | 038 | 0,14
126 | 1,79 | 1,027 | 042 | 160 | 200 [ 0675 | 025 | 194 | 221 | 0381 | 0,14
127 | 180 | 1,110 | 0,41 | 1,61 | 20t | 0665 | 025 | 1,95 | 222 | 0374 | 0,14
128 | 1,80 | 1,094 | 041 | 162 | 202 | 0654 | 024 | 196 | 223 | 0367 | 0,14
129 | 181 | 1,077 | 040 | 163 | 202 | 0644 | 024 | 197 | 224 | 0360 | 0,13
1,30 | 182 | 1061 | 040 | 164 | 203 | 0634 | 024 | 198 | 224 [ 0354 [ 0.13
131 | 1.8 | 1046 | 039 | 165 | 204 | 0624 | 023 | 199 | 225 | 0347 | 0,13
1,32 | 183 | 1,030 | 038 | 166 | 204 | 0614 | 023 | 200 | 225 | 0340 | 0,13
133 | 183 | 1,005 | 038 | 167 | 205 | 0605 | 023

PacueTnble 3HaYEeHHS YI/1a BHYTPEHHEro TpeHHN H YAEJBLHOI0 CUeNnJIeHHs
rauaucThiX rpyaTos (no H. H. Macaosy, 1968 r.)

%
B yHCiuTeNre — kl1a, B 3HAMeHaTene — Krc/cMm

)

KoHcHcTeRmis . I'nuHa . E}I‘JIHHOI{ : Cynece _

) 0 C @ 0 C

I'sepnas 22 | 100/11,0 | 25 60/0,60 28 20/0,20
HOHyTBEP,uaﬂ 20 60/0,60 23 40/0,40 26 15/0,15
| Tyronnacruanas 18 | 40/0,40 | 21 25/0,25 24 10/0,10
Msirkonnactuunas | 14 20/0,20 17 15/0,15 20 5/0,05
Texyuyennacruunas 8§ |10/0,00 ] 13 [ 10/0,10 | 18 2/0,02
Texyuas 6 5/0,05 10 5/0,05 14 0/0,00
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3HaveHHs YrJia BHYTPEHHEro TpeHMs H yAeJbLHOro cuenjieHus medbHucTo-
IIMHHHCTBIX TPYHTOB 4]

Haumeno- K OHCHCTEH- XapakTepUCTHAKA FPYHTOB NPH COJACPXKAHHH 1IcOHA U
BaHHe X-Ka apecBbl, %o
A 3ano0/1-
3a10J1- TPYHTOB
HUTes HUTCNA | 20 30 40 50 60 70 80 90
colnlwo e 76 s |4 4
Cymece | 0<B<0,75 (0,12)(0,10) | (0,09) 1 (0,07) } (0,06) | (0,05) | (0,04) | (0,04)
0 36 40 43 45 46 47 48 48
. 44 37 32 27 24 20 17 12
0<B <025 (0,44) [ (0,37) 1 (0,32) | (0,27) [ (0,24) | (0,20) | (0,17} | (0,12)
1) 23 31 36 39 42 45 47 48
. 23 19 16 14 12 10 8 6
Cyrnmuok | 0,25 < B < 0,5 (0,23)1(0,19)} (0.16) ) (0,14} (0,12) (0,10)$(0,08) (0,06)
P 20 28 34 38 41 44 46 47
. 13 11 10 8 7 6 5 3
0,5<B<0,75 (0,13) [ (0,11) | (0,10) | (0,08) | (0.07) | (0,06) | (0,05} | (0,03)
0 18 26 32 36 40 43 45 47
I 1 H .
. 53 46 39 34 29 25 21 17
0<B <025 (0,53) [(0,46) | (0,39)1(0,34) [ (0,29) | (0,25) | (0,21) | (0,17)
T 15 21 27 33 37 41 44 46
. 26 24 21 18 15 13 12 8
nwaa |0,25 <B<0,5 (0,26) [ (0,24) | (0,21) [ (0,18) | (0,15) (0.,13)4(0,12) (0,08)
0 13 19 25 31 35 39 43 46
) 16 14 12 10 9 8 7 7
0.5 <B <0,75 (0,16)1(0.14)|(0,12) | (0,10) | (0,09) | (0,08) | (0,07) | (0,07)
@ 11 17 23 29 34 38 42 45

[Ipumeyanue 1 Coaepkanne meOHHCTHIX H JPECBAHBIX BKIIOUECHHH (B %) ycTaHABIHBAETCH
O pe3yiapTaTaM ONpEeAcNEHHA 3€PHOBOrO coCTaBa IMEOCHHCTO-TIMHHACTOrO rpyHTa [lpu stOoM
YacTUIL! KPYIIHES 2 MM OTHOCATCH K BKITIOUEHUAM, YJACTHI(LI MeHee 2 MM K 3aNQTHUTENIO.

2
[Ipumeuaanue 2. [lokazatenu Beu4yuHbI yACIbHOTO cuemieHHd B klla, B ckoOkax — B Kre/cM'.
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2
HopmMaTHBHBIE 3HAYE€HHA YAE€JIbHOI0 CUellJIeHHs C,, KIIa (Kre/cM”), yriia BHYTpeHHEro TpeHus, rpaj,
2 y
H Moay.Js aepopmannn E, MIIa (krc/cM”), nblj1eBaTO-IIIHHHCTHIX HEJIECCOBLIX TPYHTOB YeTBEPTHUHBLIX OTIOKeHuH [1]

6l

HanMenoBaHue rpyHTOB H XapakTepHCTUKH IPYHTOB IIPH KO3PPHUHEHTE IIOPHCTOCTH €, paBHOM
Ipeaesabl HOpMaTHBHBIX X-Ka
3HAUYCHHUH UX IMOKA3ATENICH | TPYHTOB 0,45 0,55 0,65 0.75 0.85 0,95 1.05
TEKYYECTH
Cn 21(0.21) | 17(0,17) | 15(0,15) | 13(0,13) — - -
0<I £0,25
o 30 29 27 24 — — -
Cyneck 19 (0,19) | 15(0,15) | 13(0,13) | 11 (0,11) | 9(0,09)
Cn ’ 3 » > » T T
0,25 <Ip £0,75
O 28 26 24 21 18 — —
Cn 47 (0,47) | 37(0,37) | 31 (0,31) | 25(0,25) | 22(0,22) | 19 (0,19) —
0<I. £0,25 )
©n 26 25 24 23 22 2Q —
Cn 39 (0,39) | 34(0,34) | 28 (0,28) | 23 (0,23) ; 18(0,18) | 15 (0,15) -
Cyrnmuaky | 0,25 <1 £0,5
Pn 24 23 22 21 19 17 —
Cn - — 25(0,25) | 20(0,20) | 16(0,16) | 14 (0,14) | 12 (0,12)
0.5<1I; £0,75
@n — — [9 18 16 14 12
Cn — 81 (0,81) | 68 (0,68) | 54 (0,54) | 47(0,47) | 41 (0,41) | 36 (0,36)
0 <]y £0,25
P - 21 20 19 18 16 14
Cn - - 57 (0,57) | 50(0,50) | 43 (0,43) | 37 (0,37) | 32 (0,32)
[ TnHEl 025<].£0,5
On — — 18 17 16 14 11
Cn — — 45 (0,45) | 41 (0,41) | 36(0,36) | 33 (0,33) | 29 (0,29)
0,5<1 £0,75
P — — 15 14 12 10 7




Oc

HopmaTHBHbBIE 3HAYEHHN MOAYJIA AePOPMAUHH NbLIIEBATO-IIHHHCTHIX HEJIECCOBLIX 'PYHTOB [1]

HauMeHOBaHME TPYHTOB H

Moxayne gepopmannu rpyaros E, Mlla (I(I”C/CMZ), py KO3 PuieHTe IMOPHUCTOCTH €, paBHOM

llpoucxoxnenne ¥ | mnpeaensl HOPMATHBHEIX |
BO3pacT IPYHTOB | 3HAYCHHM WX MOKasaTeneH ( (35 | 045 | 0,55 | 0,65 | 0,75 | 0,85 | 0,95 | 1,05 | 1,2 1,4 1,6
TeKy4ecTH
Cynecu 0<1.<0,75 32 (320) 124 (240) | 16 (160) | 10 (100) | 7 (70) — - _ ~ _
0<I1 £0,25 34 (340) | 27 (270) [ 22 (220) | 17 (170) | 14 (140) | 11 (110) - - - ~
AJLUTIOBHAJILHEIE
Temosrabape | Y WHKA | 0,25 <1, <0,5 32 (320 { 25 (250) | 19 (190) | 14 (140) | 11 (110} | 8 (80) _ _ _ -
E O3epHble 0,5<1.<0,75 — ~  [17(70)| 12 (120)| 8(80) | 6(60) | 5(50) _ - -
% |O3epHo- 0<I.<0.25 _ {28(280) |24 (240) | 21 (210) | 18 (180) | 15 (150) | 12 (120) | - ~ _
£ |amoBHaNBHEIE
£ Imuaer | 0,25 <1 0,5 — —~ 21 (210) [ 18 (180) | 15 (150) | 12 (120) | 9 (90) — - -
né 0,5<I;. £0,75 — - - 15 (150) [ 12 (120) | 9(90) | 7 (70) - — —
3 Cynecu | 0<I; <0,75 33 (330) | 24 (240) | 17 170) | 11 (110) | 7(70) | - - _ _ _
E O rmoBHOTIIAIH- 0<I.<0,25 40 (400) | 33 (330) | 27 270) | 21 210) | - - - _ - _
W
= |UIbHBIC Cyrmanka | 0,25 <1 £0,5 35 (350) | 28 (280) |22 220) | 17(170) [ 14(140) | - _ _ _ _
0,5 <1 €£0,75 ~ - 17 (170) | 13 (130) | 10 (100) | 7 (70) -~ — _ _
C
Mopennrie yHeen [. 0,5 75 (750) | 55 (550) | 45 (450) | - _ _ _ - _ _ _
CyriauHku
IOpcKue OTIONKEHHS —025<[ <0 - — - - —  |27(270)|25(250) |22 (220) | - -
OKCHOPACKOro I HEI 0<I.<£0,25 — - — — — 24 (240) | 22 (220) | 19 (190) { 15 (150) -
repHoaa
0,25 <I. <0,5 - - — = - — - | 16(160) | 12 (120) | 10 (100)




2
YcnoBHOE pacyeTHOE AaBleHHe, Ry Kr/cMm

6,0
9,9
5,8
9,
5,6
9,9
3,4
9,3
5,2
5,1
9,0
4,9
4,8
4,7
4.6
4,5
4.4
4,3
4,2
4,1
4,0
3,9
3,8

3.7k

3,6
3,5
3,4
3,3
3,2
3,1
3,0
2,9
2,8

conpoTHuBjenus) R, Ha riaunbl [3]
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Homorpamma AJisi onpeae/ieHHs YCJIOBHOTO pacueTHOIO AaBJIeHHA (PacyeTHOro

YCIIOBHOE pacu€THOE NABJICHUE,

2

Ry xr/cM

3,0

CONPOTHBJIEHHN) R, Ha cynecH [3]
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1.4. CxaJIbHbIE€ TPYHTHI

Pu3HK0o-MeXaHHYeCKHEe CBOHCTBA CKAJIbHBIX IPYHTOB [5]

BpeMeHHOE COMPOTHUBIIEHHE CXATHIO,
H Kre/cM?
auMe- 5
. Ps. P, Ea XlO . B B
HOBAaHHE Paiion 3 3 3 nocse 25-
r/’cM” | T/¢cM” | Kre/cMm } .
rpyHTa BO3AYIIHO- | BOJOHACKHI KpATHOTO
CYXOM ICHHOM
3aMOPAXHBaHH
COCTOAHUM | COCTOSHUH
YkpauHa 2.69 1264 | 677 2032 1736 1684
['panutr | llepmckasobn | - | 267 — 1402 093 —
Kagkas 2671264 | 398 2076 1863 1727
JlenuHTpan - | 2.20 — 2442 70 —
Mecuanuk | C2MAPCKAR | | 5341 495 2186 _ _
JIyka
Cpennuii Ypan| — | 2.50 ~ 1197 — 932
KamamMackas |\ | 5361 258 | 720 - -
00J1.
Jlenmurpanckas) | 5 oot 1029 801 -
00J1.
IomMmockoBee | 26912 19| 251 586 — —
Kamyxekas || 5 59 | 9y 1875 - _
o0n
Pazanckasobn.| — (226 175 546 — —
UsBeCTHIK TYJ'IBCKHH 00 — 2.47 4 81 964 — —
Bramumuperad | | 539 | 500 410 _ _
001
[Toromkee 28212251 4.19 720 — —
Ilepmckas 0bnr | — | 2.43 — 693 374 —
Komu ACCP — | 2.56 — 1497 1311 1214
Kaszaxcran — 1268 — 1259 723 —
FATBEIE | 249 - 1175 728 491
OCTOK
[TomMmockoBee | 273 | 250 | 281 760 — —
OJIOMHT
A Caﬁapcm 283 (262 429 1510 - -
yKa

* Ilpenen npoYHOCTH HA OJHOOCHOE CXKATHE, Re
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DH3HKO-MeXaHHYECKHE CBOHCTBA CKAJbHBIX IPYHTOB [0]

B BpeMeHHOE CONPOTHBIIEHHE
C)KaTHIO, Kr'c/cM?
PaiioH, BO3AcT | ps, T/cM’ | p, T/cM’ e w, % | B BozgymHo- B BOJIO-
CYXOM HACBLIINEHHOM
COCTOAHHHU COCTOAHHH
i IlecuaHHK NPOYHEIIA
266; EE - 1752170 - 1.54-17.9{ 451-1611 | 173-1162
BopkyTta 2.80 2.67 0.05 0.08 932 —
[Ipukacnui — 2.47-2.58 — 097-2.56| 377-923 515-562
Cpenuuii Ypa —  |2.38-261 — 10.12-430! 800-1684 -
[Mpubaiixamse | 2.7-2.8 [223-2.64| 006-020 | 2.3-50 | 430-1418 350-933
BocTotHas 2.6-279 [1.72-2.2810.002-0.54| 2-12 | 320-2170 |  50-1900
Cuoups
lam-unn 227281[199-204| -  [0.12-030| 1000-1620 B,
BocTok
Ilecyanuk cpegHel NIOTHOCTH
JlenuHTpazs — 2.14-2.23 — 6.97-9.9 194-295 16-170
[pumecTpoBse |2.65-2 68 [2.09-2.44 | 0.13-026 | 3.7 231-893 195-700
[Tpukacnuii — 2.13-2 23 - 98-11.6 195-225 —
AJEBPOJIKT
~\OHGace, 264-279(216255| - |0.03-025| 140-210 -
C,P, T
BocTounas
Cubups, 269-2.82(2.15-2.67| 027-043 | - 180-1280 170-290
Co-P;
?f}ga“m"e* 2.56-2.68|191-2.18 | 038-0 64 [0.14-023| 24-480 -
Konrnomepar
Kpusoit Por _  [2.60-2.75|0.004-0.04] - 430-1400 _
3a6aij
T @IS 1249.2.68(233-244( 01016 | - 180-300 -
Hansnuit
Bocrox, N 270 |261-2.65| 0.03 |0.40-0.67| 2400-2870 -
B HN3BeCcTHAK
A
ng’é‘;ﬂ“m‘ 275-2.78|1.97-251| 0.18-0.25 | 14-4.0 | 530-1610 | 710-1150
CHBupp, kem6p. | 2.72-2.73 |2 63-2.71 |0 004-0.01 [0.09-0.86 | 800-1000 2600
OHG
Jﬂ3"lg2 e, 2.61-271(1.83-2.58( 0.12-035 | - 90-230 _
llonmockosre | 273 [2.19-222] 027 | 3.5-9.1 | 230-500 -
Tosonxre, C; 2 69 2.25 020 493 720 -
TOJIL}I'ITH
Csp, _ 227 0.20 504 650 _




Ournko-MexaHnYecKHe CBOHCTBA AprmwiIanTa ¥ Mea [6]

. BpemenHoe
Pation ps, r/em’ | p, r/em’ e w, % M — z,;mz CONPOTHBIICHHC
rpai CKATHIO, KIc/cM?
APrujiTuT
[IpuasecTpoBhE — 2.40 020 037 24 0.43 203-364
Jlonbacc 2 72-2.79 |2 40-2.50 — ~ — — 130-270
3arnajiHas
Cubups — 1 90-1.99]0.51-059|020-0.22|15-21 | 2.6-3 8 32
(c1abpbiIif)
3arnagHas
CuOups — 211 0.48 0.17 27 54 688
(MPOYHLIN )
Hpenypanbe 275 | 210 | 049 - 19 | 0.1 :
(BarbI)
DOCTOMHAL 15 699 8212.15-2.40|027-043|0.06-014| - | - 180-1280
CnOupsr
Bopkyra - 2.57 0.11 015 35 139 556
[Ipubaiixanve |2.68-2.79)2.29-2 50 ~ - - — 120-420
Men
PoBHO 2.68-2.73{165-18510.63-100|021-034| -~ — —
MockBa 2.65 140 2 4 0 81 10 0.25 -
| Yot - 190 | 08 | 030 | - | - 20
benropoa 061
benropon — 1.88 0 84 0.27 — —~ —
-T =

Honbacc 230-2.8411 44-1 78 — 011-030|25-30]02-0.7 25-75
BoJibek - - ~ lo11-0a6| - | - 1120 |
lipunaectporse | 2.62-2.74 11 22-2.2010 51-1.20 - 30-32 | 4.4-5.0 17-28 T

MexaHHYeCKHE CBOHCTBA CYXOro H BOJOHACKIIEHHOro MeJia [6]

XapaKTepucTHKa Cyxoil Me BopoHackIIneHHbIH ME
Kosddunuenr [lyaccona 0.29-0.33 0 37-0 39
Y101 BHYTpEHHEI O TPEHHS, Ipa 24-30 1-5
Y nenbHOe cruernieHuye, Kre/cM> 7-8 7 4.1-7.7
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PDH3HKO-MeXaHHYECKHE CBOHCTBA 10JIOMHUTA H Mepres [6]

Pa¥ion,

BpeMenHoe conpoTuBieHue
CKATHIO, KIc/cM”

3 3
BO3PAcT ps, T/eM™ | P, T/cM C W, % | p BO3QYNIHO- B BOJIO-
CYXOM HACHIICHHOM
COCTOAHHUH COCTOIdHHH
JlonoMHuT

JTutea, D — 2 20-2 57 — — 165-970 —
"JICTOHUSA — 2.03-2 46 — 3.8-144 267-866 26-645
JleHHHI-
paackag obn., | 2.88 [221-268|013-0.25] 13-74 | 370-1430 190-1190
0-S
’épxa‘“e”"‘”" 2 71-2.84(207-2381018-025| 3.9-67 | 410-975 450-790

2
Jlowbacc, P; | 2.89-2 9512 43-2.45/0.19-0.20] - 520-870 _
['op
Markoso. Coa| ™ 239 0.002 51 1157 943
3yOLOBCKHH _ 217 | 0003 | 107 483 466
THApOY3ell
[IoBomxkbe, C;| 2.84 245 016 — 941 —
Tonmssta, C3 | 2 80 2.48 0.14 3.4 844 749
SanaHas 0.007-
Cnoups, 2.74-2 8412 68-2.72 O 06 028 400-2200 ~
KeMOD. '
Upubatikambe. | 503 | Heg | (05 5 1248 1073
KemMOpui
ga'”"‘m“ 7.81-290|2 71-2 84|001-0 030 24-1.16| 1126-2307 _

OCTOK
Hopunsck, S; — 278 — — 1200 —

Mepres
Yepenogerr 28 |20266| 008 [005-017| 300-400 _
Mockga 2 65 1 65 1.3 045 — —
B
ng"’ﬂe“‘cm 276 |1.96-205|0 64-0.65|0 19-0.24 ~ _
Jd , Kz

Benropo, Ko | 2 70 1 90 0 78 025 13-35 _
C
Pl"”““a“c“‘* _ 12.09-23110.36-058/0.13-0 19|  24-25 _
3

AlalHas 265 |156-2.14] 042-11 |013-032 - -
Cubups
Cpennsas
A 1.77-276 |1 49-2.13|0 09-039|  — 140-350 _
IpuGatixanbe, |, o< 5 771245051 - _ 420-980 _
keMOpwii ) e
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du3HKo-MeXaHHYeCKHe CBOHCTBA 10JJOMHTOBOH MYKH [0]

Paon DS, r/em’ D, /oM’ € w,% |, rpan | c, Kre/cM? E. xrc/cm?
["opbkuii, TIOTHAS — — — 0.05-022( 29-39 | 0-0.15 18
loxe, cpenter _ - ~ 1005022 2633 | 0-0.05 B,
INIOTHOCTH
To xe, peixias — — - 005-022] 22-29 | 0.-0.06 -
Kyii6pnuesckas o6 |2.81-2.89(1.48-2.03 | 05-1.2 — 43-47 — —
Bnagpamupckas oon |2 81-2 8411 76-1.79|0.88-091 {0.14-0.18( 26-37 | 037-048 | 180-190
ApxaHrensckas 06, |2 77-2811 189 083 0.25 35 0.07 60-80
To xe 2 83-28711.72-1.75(0.84-090 10 14-0 15| 33 0.04 70-80

PO H3HKO-MeXaHHYEeCKHe CBOHCTBA KPEMHHCThIX nopoj [6]
BpeMenHoe
CONPOTUBJICHHE CXKATHIO,
. ; ; Krc/cM”
[lopoas Paiion | ps, r/eMm™ | p, I/eM € w, %
B BO3AYIIIHO-
B BOJOHAC
CYXOM
COCTOSHHH
COCTOSHHUH
JInaTOMHT [loBOMXKLE — 073-135]0.62-1.31]0.23-045 22-36 1-6
JInaTOMUT Ypan |2.27-2.36(0.73-085|1.64-212| 0.3-04 20-40 1-3
Onoka Ypan — 0 9-1.05 — — 48-62 10-15
Ornoxa Vpan ~ 37| - _ 70-480 _
OKpeMHeas
Paqronsaput | o on 2.47-2.49(1 56-1.62 |1 30-1.47| 0.5-0 57 - _
OIOKOBH/IHBIH

dn3uK0-MexaHHYecKHe cBoHcTBa Ty(a [6]

Bpemeﬁﬂoe CONIPOTHUBIIEHHE
CHKATHIO, KTC/CM>
Pation ps.T/cM’ | p, r/em’ € W, 7o | B BO3ZYIOHO- B BOJIO-
CYXOM HACBINMICHHOM
COCTOSHHH | COCTOAHUU
Boct CHOHpe, 269-2.79|231-2.79[0.05-0.56| 1-11 | 800970 | 550-600
po4HBIH, T}
ipbmﬂ CPEN-TPOUREIL 1 5 75078 (2.42-252| - |21-3.1| 373-570 | 329-386
#AKYTHA, CPeL. 284 | 16256 |008-049| 81 245 135
NNPOYHBIH
Rapratel, - 111-1.77| no1.2 | 2835 | 25-160 -
MaJIOTIPOYHEIN, N
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IIpo4YHOCTHBIE CBOHCTBA CKAJBLHBIX FPYHTOB Y KPaHHbI IPH HEPABHOMEPHOM

TPeXOCHOM JHHAMHYECKOM HATPYKEeHHH [7]

(aHTpaLyT)

[IpoyHoCTh
N, | HauMeHoBaHue 3 3 0 TpyHTa Ha .
NeNo rpyHTa p, I/CM™ | py, T/CM e w, % CKATHE, ¢
Kre/cM>
[Tecuanuk
] | CPCAHCICPHHCIBINHA | 5 5 5 59199995010 04-0.16] 0 2-3 812 | 38-50
H3BCCTKOBHCTOM
HCMCECHTC
2 | Hecyasuk THHEHCTRIH { 2.15-2 56 | 2.14-2 5210.05-0.221 0.5-3 — 39-51
3 AJIEBPOIHT 2.40-27712.38-275(0.04-0.08| 0.8-12 | 400-640 |22-37
4 MsBeCTHAK | 7 5 5815 57.25810.01-022] 0 810 36
CHITYPHHCKHIA
5 HspecThsK- 1.60-205] — _ _ 89 _
paKyIIeUHHK
6 | Cnanen yrmmctsii | 2.58-2 65]2.58-2.65| 004 0 670 43
7 | KaMeHHBH yromb |, o 4 colis7 58| 0 325 | 30-42
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2. IIpocaio4HOCTE TPYHTOB

Onpenenenne ko3¢ PUIHEHTA IOPUCTOCTH, COOTBETCTBYIOIIEro BJAXKHOCTH HA
I'paHHIE TEKYYECTH Wi, e, = 0ps [18]

_ 3HaueHuss 0OBEMHOI0 BECa YaCTHL IPyHTa (Pg)

260 1 2621264 2066 | 268 | 270 (272|274 276 2.78 | 280
15 039 | 039 | 040 |0399]| 040 | 040 { 041 | 041 | 041 | 042 | 042
16 042 1 042 1 042 10426| 043 | 043 | 044 | 044 | 044 | 044 | 045
17 044 | 045 ( 045 104521 046 | 046 | 046 | 046 | 047 | 047 | 048
18 047 | 047 | 048 [0479| 048 | 049 | 049 ; 049 | 050 | 050 | 050
19 049 | 050 1 050 10505 051 | 051 | 052 ] 052052053 | 053
20 052 1 052|053 105321054 054054055055 056|056
21 0551 053510550559 056|057 | 057|058 058 058 | 059
22 0.57 | 0.58 | 0.58 0585 039 7 059 ) 060 ) 0.60 | 061 | 0.61 | 0.62
23 0.60 | 0.60 | 061 (0612 062 | 062 | 062 | 0.63 { 063 | 064 | 064
24 062 { 063 | 063 10638 064 | 065 | 065 | 066 | 066 | 067 | 0.67
25 065 | 066 | 0.66 |0665| 0.67 | 068 | 068 | 068 | 069 | 0.70 | 0.70
26 0671068 | 069 10692 070 | 070 | 0.71 | 0.71 | 072 | 0.72 | 0.73
27 070 | 0.71 | 0.71 |0718| 072 1 073 ; 073 1074 |1 074 | 075 | 076
28 073 1074 | 074 10745 075 | 076 | 076 | 077 { 0.77 | 078 | 078
29 0751076 {076 {0771 078 { 078 1 079 1 079 | 080 | 0.81 | 081
30 078 | 079 | 079 10.798| 080 | 081 | 082 | 082 { 083 | 083 | 084
31 0.81 | 0.81 | 0.82 0825 083 1084 | 084 | 085 | 086 | 0.86 | 087
32 083 | 0.84 | 084 [0851| 086 | 086 | 087 | 088 [ 088 | 089 | 090
33 08 | 087 | 0.87 {08781 088 | 089 {1090 | 090|091 | 092 | 092
34 0883 | 089 | 090 (0904} 061 | 092 1 092 ] 093 ; 0954 | 094 | 095
35 091 [ 092 | 092 {0931/ 094 1094 1 095|096 | 097 | 097 | 068
36 094 | 095 | 095 [0958| 006 | 097 | 098 | 098 1 099 | 100 | 101
37 096 | 097 | 098 (3984 099 | 100 ] 101 | 101 [ 102 | 103 | 104
38 099 | 100 | 100 | 1011|1062 | 103 | 103|104 ;105 | 1.06 | 1.05
39 101 | 1.02 [ 1.03 |1037] 104 | 105] 106|107 | 108 | 1.08 ; 109
4() 104 | 105 | 106 | 1.06 | 107 | 108 | 109 | 110 | 1.10 | 111 | 112
4] 1071108 [ 1.0O8 [ 109 { 110 [ 111 | 112 | 1.12 | 113 [ 1.14 | 115

[ pyHTOBBIE YCIOBHS 110 DPOCATOYHOCTH
I Tun — pocanka rpyHTOB OT COOCTBEHHOTO Beca Sg < 5 ¢M
HHtun -S> 5cmMm
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PacuyeTHnas cxeMa BbIYHC/IEHUS npocaagkH (Sg) oT ObiTOBOrO nasjaenus (Pg) [18]

=/ %ﬁﬁvﬂr ™ ATERT AT AT TS I

3M HepacuerHas Tonma

=

- Y

T

T A A

o =

I &

S >

=

. h  Pacuyer”as tonma
=

Y

h R, 2
Ps =(3+5) p Olkrc/em™, &, =n 8o ML S, =8, h, rme p — o6beMHbli Bec rpynTa

NIPAPOJHON BIAXKHOCTH,
n — KO3(QQUIMEHT, OIpeJeIaeMbIi N0 rpaduKy

P6 xrc/cm?

A ,

3,0 | -
2,5 | .
2,0} N
1,5 | .
1,0 |

. i

0,5 : »11
0 0.25 0,50 0,75 1,0

S¢ — mpocaKa NpH OBITOBOM JaBJICHHH,

h — Tonwa npocagounoro rpyHTa HuXKe 3 M (CpeaHss MO CII0K);

3 2 2
O, " — OTHOCHTEIbHAA OPOCAXOYHOCTE [IPH JAABJICHHH 3 KIC/CM

B
0, — OTHOCHTEJIbHAA POCATOYHOCTD NPH OBITOBOM JaBJICHHH

[Tpumep
n=T7u P —(3+) 1.67 0.1=109kre/cm’
p=167r/er o= 0CF5) Lo/ Ol=109xre/em,

Onp = 0.05 — _
p n o rpaprxy pasHo 0,28, &, =0,05-0,28 = 0,14,

Sg (mpocaaka ot ObIToBoro aapiacuusn) = 0,014 7= 0,098 = 9,8 cm, T1.¢
IPYHTOBBIEC YCIIOBHS OTHOCATCH Ko Il THDY, T X S5 > 5 CM.
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3. MOpPO3HOE MyUYCHHE TPYHTOB

Onpeaesienne BeIHUNHDbI ny4enus |8]

1 3amkayTag cucteMa (OTCYTCTBHE MOATOKA BOIbI K (DPPOHTY NpOMEp3aHHd U3 CMEXHBIX
HEMPOMEP3ILHX I'PYHTOB)
| pyHTBHI HE HOABEPXKECHEBI NYUYEHHUIO [IPH YCIIOBUEX'

(ps _pd)pw

ps pd

Ecnma ykazanHble YCIOBHS HE COOMIONAIOTCA, TO BEIMYHHY IMYUYCHHS ONpeacisiiorT [0
GopMynam:

TJTAHHCTRIE IPYHTH! W < W),; niec4anbie W < (0,92

[IpY HETIOJHOM BOJAOHACHIIEHHH h = P4 (LOOw —0,09w , + Pw y-11-7,
Pw Ps

W— W
-7

Pw T WP
IJIc wy — COJIepKaHUE He3amepllnel Bojbl, Z — rnyOnHa npoMep3anns (Hanboakias ).
wy 14 cyniec 0,025-0,05; cyrimunka 0,07-0,11; raunst 0,10-0,15.
2 OtkpeiTad cucTeMa (IS y49acTKOB ¢ OJM3KUM 3aJIcTAHHEM T[PYHTOBBIX BOJ OT
HOBCPXHOCTH )

IIPH MONHOM BoAoHackmenud h =0,09p,

2,2 —
= (W an W) (2,3H, Ig

h

ZZ
Tne o, = ﬁ; T — AIUTENBHOCTH 3HUMBI, Wyan — KAOHJUISIPHAS BJIArOEMKOCTH ITOPOJIEL,

Wian & Wo; Ho — I11yOHHa 3alieralus rpyHTOBBIX BOJI OT IOBEPXHOCTH.

HauMeHOBaHHe PYHTOB 110 CTEeNEeHH NYYHHHCTOCTH [9]

(w—wkp)

ol

rae R — kputepuit nydeHHs, t; — cpeAHss TeMIEpaTypa BO3AyXa 3a 3MMHHH IMEpHOX,

R =0,015(w-10)+

YcaoBusa ny4yeHHst TPYHTOB [9]

1 w>wy,

> wowe |w. =092 "Pd L 001:0,02

ps pd
3 o> D = 0,92p, — TIYYCHHE B ITOM Cliyyae IPOSBIAETCS JUIOb 34 CYET
« Kd _
Pa~ Prp | Fer 0,92+w,_p, HavanbHOHA BIOXHOCTH, HE NMpEBbIMad m < 3 5
4 ps<pe | IPYHT NYYHHHUCTHIA, HHTEHCHBHOCTE NYYEHHSA MOXET BO3PAcTaTh H 3a CUET
d Kp

MHUI'PAIIMOCHHOTIO BOTOHACBIIICHUA
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CreneHb NYyYHHHCTOCTH I'PYHTOB [9]

HauMeHOBaHWE IPYHTA MO CTENEHU MYYHHHUCTOCTH, M CM/M
HauMeHOBAHHE | noreppanbho cnabo cpesHe CHJIBHO Yype3MEPHO
I'PYHTOB NYYUHUCTHIA | MYYHHUCTRIA | [IYYUHUCTHIH | NYYUHUCTBIA | ITYYHHHCTHIH
m =0 0<m<335{ 35<m<7 71<m<12 m> 12
C
yeeh R<0 |0<R<046|046<R<092|092<R<1.58| R>158
2<, <7
Cynech
nbUIeBaTas R<0 0<R<028|028<R<0.56|056<R<097| R>0.97
2,7
CYPIHHOK R<0 |0<R<033[033<R<066/066<R<1.10] R>110
7<1, <17
CyriuHOK
NEUIEBATHIH R<0 O0<R<025(025<R<0.55]055<R<0.87| R>087
7<I,<13
CyTJHHOK
NBUICBATHIH R <0 0<R<021(021<R=<042]042<R<074| R>074
13< <17
['mura I, > 17 R <0 0<R<040|040<R<080|080<R<130| R>1.30

Homorpamma aas onpeaesieHHs BeJJHYHHBI MOPO3ZHOIO MyYeHHS 3JI0BHAIbHbIX
IIHHHCTBHIX I'PYHTOB B 3aBHCHMOCTH OT KOHCHMCTEHUHH H COAEPKAHUSA
NbLIEBATO-TIHHACTOH (ppakuuu [10]

BenuunHa nmydeHus
(B % OT DIyOHHBI IpOMEP3LIETO CII0s)

4 6

8 10

12

14

100

80

20

Conep:xxaHye bL1EBATO-TITTHHUCTRIX
dpakuuii (B %)

0,25

0,25

KoHcHucTeHIIuA

0,50

0,75
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N 7 7 T

CxeMaTH4YeCKaf KapTa HOPMATHBHBIX IVTYOHH NpoOMep3aHHusi TPYHTOB Ha TeppuTopu# O6biBmiero CCCP

T

,\ / f | l \

:;:“ = Hoa - biN THAKA

b

hlenlnle

CrioliHas MTHHHUA — U30JJHHHH HOPMATHBHBIX IITYOUH NMpOMEP3aHUs CYITIMHUCTHIX IPYHTOB, CM,
[IYHKTHPHA — TO e, JJId MATOUCCIEI0BAHHBIX PailOHOB.
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4. Kopp0O3uOHHas arp€CCUBHOCThL TPYHTOR

YaeabHoe 31eKTpUYeCcKOoe CONPOTHBICHHE TPYHTOB H nopoa (NeNel-8 no
AAHHBIM Ire0(pU3HYeCKHX HeceA0BaHHH B 'unpopeuTpance; NeNe9-13 - [11])

NoNo HaumeHOBaHYE TPYHTOB U TOPO/I BETHHHHA Y/IENbHOrO
CONpOTHBJICHHs, OM M
1 Mn Texyuni 10-15
2 ['mina Texydas 20-30
3 I nvHa TBEpAas 40
4 CyrInHOK 40-80
3 CyIIHMHOK IPOCaZI0YHBIHN 40
6 Cymnecs 60-100
7 [Tecox ManoBia)HbIif 200-300
8 ITecok BOIOHACHINICHHBIH 50-200
9 Meprene 10-100
10 MN3BecTHAK 10-1000
11 HomoMHT 100
12 [ umnc 100-1000
13 MarmMaTHueckHe Iopo/ibl 1000-10000

Koppo3HoHHaf arpecCHBHOCTL IPYHTA MO OTHOLIECHHIO K YIJIEPOAUCTOH U
HH3KOJIerHpoBaHHOH cTaJaH {12}

Koppo3uoHnas Y nenpHoe smekTpuueckoe  { CpeJHss INIOTHOCTh KaTOAHOIO
arpeCCUBHOCTD IPYHTa | COMNPOTHBIIEHHE TPYHTa,OM M | TOKA, 1x, AM°
Huzkas Cs 30 o 0,05
Cpenusas Ot 20 go 50 Ot 0,05 7o 0,20 N
Bricokas o 20 Cg. 0,20

Koppo3HoHHasi arpecCHBHOCTh I'PYHTOB IO OTHOIUEHHIO K CBHHIIOBOMH

000s10uKe Kabean [12]

ﬂ

Koppo3noHHas Maccosas 1oyiss KOMIOHEHTOB, %, OT MacChI
arpeCcCHBHOCTD pH BO3JYIIHO-CYXOH IPOOBL
IpyHTIa OPraHUYECKOE BEIECTBO (FTYMYC) | HHTpaT-HOH
Huzkas | Ot 6,5 10 7.5 Ho 0,01 o 0,0001
CpenHss 8: ;2 iz g,g Ot 0,01 10 0.02 Or %3)%21 AC
Bricokad 0 o 5,¢cB 9,0 Cs 0,02 I cs. 0,001

Koppo3nonHasi arpecCHBHOCTb I'PYHTOB 110 OTHOUWIECHHIO K AIIOMHHHEBOH
oboJ10uke kabenan [12]

Kopposuonsxas MaccoBag JoJi KOMIOHEHTOB, Y, OT Macchl
arpecCUBHOCTD pH BO3JIYIHH0'C}_’X0ﬁ npoOkI
FPYHTOB XJIOp-HOH HOH xele3a 1
Huskas | OT6,0 10 7.5 110 0,001 Tlo 0,002
.
Ot 4.5 10 6,0
Ot 0,001 10 0,005 Ot 0,002 no 0,01
r Cpennsas OT 7.5 10 8.5 T 10 | 10
4.5
Bricokast Ho Cg. 0,005 Cs 0,01
Ce 8.5
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ot

CTeneHb Bo3AeHCTBHSA XKUAKOH HeoOpraHH4Yeckoii cpeapl Ha 0eTOH, apMaTYpy /0 KOHCTPYKIHH
H METAJLIHYeCKHEe KOHCTPYKUHNH [13]

ITokasarens arpeCCHBHOCTH

Iloka3zarens arpeCCHBHOCTH KHIKOH cpenml IS COOPYKCHMI,
PacIoyIoKeHHbIX B IpyHTaX ¢ Kecpnne 0,1 M/CyT , B OTKPBITOM
BOJIOEME U IS HAIIOPHBIX COOPYXXCHHH ITpH Mapke OeTOHA Mo

BOJOHEIIPOHHUIIAEMOCTH

(CreneHnb arpeCcCuBHOroO

BO3JICUCTBHUA XXHUJIKOHN
HEOPraHUu4YECKOM
cpenbl Ha OETOH

W4 W6 W3

bukapOoHaTHAd MENOYHOCTh, MI-3KB/11 (rpan)* C 0 o 1,05 — — CnaboarpeccHBHas
CB 5.0 no 6,5 Cs. 4,0 no 5,0 Cs. 3,5 10 4,0 CnaboarpeccHBHaA

Bonopoansiit nokazarens pH** Cs. 4,0 no 5,0 Cs 3,5 no 4,0 Cs 3,0 mo 3.5 CpenHearpecCHBHAS
Cs. 0 no 4.0 CB.0 10 3,5 Cs. 0 o 3,0 CHuibHOarpeCCHBHas

Co/iep)KaHHe arpecCHBHOH YTIIEKHUCIOTHL, MI/JI 3 10 1o 40 Cp 407** — (naboarpeccuBHas
’ CB. 40*** - — CpeanearpeccuBHas

Conepxanme coneil Marsus, MI/1, B lepecyeTe Ha Cg. 1000 po 2000 Cs 2000 mo 3000 Cs. 3000 mo 4000 CnaboarpeccuBHas
wor Mg' ’ "‘ Cs. 2000 no 3000 | Cs 3000 no 4000 Ce 4000 mo 5000 CpennearpecCHBHag
Ce 3000 Cs 4000 Cs. 5000 CHibHOArpecCHBHAS

ConepxaHne AMMOHUMHBIX CONEH, MI/IL, B (C:B. ;gg hils ;gg Cs. 500 no 800 éZB 8000;[0 11050(;)0 gnaﬁoarpeccnnﬂaﬂ
+ B. A0 Cs. 800 no 1000 B. 1000 no peaHearpecCHBHas

nepecuere v o H, Cs 800 Cs 1000 Cs. 1500 cHnmoarI;eccnanaa
Contepante KX MeToTel, MI/L, B HepecdeTe Cg. 50000 mo 60000{ Cp 60000 no 80000 |Cs 80000 mo 100000} CnaboarpeccuBHas
aa wonsl Na* u K+ ’ " CB 60000 no 80000 | Cs 80000 no 100000 |Ce 10000 no 150000 | CpennearpecCHBHAS
Cs. 80000 Cs. 100000 Cs 150000 CHnbHOArpeccuBHas

CyMMapHoe coaepXaHue XJIOPUIOB, cynbcba’roaz, Cs 10000 no 20000| Cs 20000 oo 50000 | Cs 50000 xo 60000 CnaboarpeccHBHas
HUTPATOB H AP COJICH, MI/J1, IPH HAJIMYUH Cs. 20000 no 50000] Ce 50000 mo 60000 | Cs 60000 no 70000 | CpennearpeccHBHas
HCIapSIOMIHX ITOBEPXHOCTEH Cs 50000 Cs 60000 Cs. 70000 CuipHOarpeccHBHas

KOHLICHTpaui ¥ YIJIEKMCIOTY

HC BO3pacTacT

| [Ipu onieHKke cTeneHH arpecCHBHOIO BO3ACHCTBHA Cpellbl B YCIIOBHAX 3KCIUTyaTalldH COOPYKEHHH, PacIIOI0XKEHHBIX B Cl1a00PUNBTPYOLUHUX rpyHTax ¢ Ky
MeHee 0,1 M/cyT , 3HaYeHMS MMOKa3aTeseil JaHHOH TaOIHUE! O/DKHBI OBITh YMHOXEHB! HA 1,3
* ComepxaHHe cynb()aTOB B 3aBHCHMOCTH OT BHIA H MHHEPANIOTHUYECKOr0 COCTaBa LlIEMEHTa He JOJDKHO MPEBLILUATE NPEAEITIOB, YKA3aHHbIX B Tabn 4 U 6

* IIpu moboM 3Ha4eHHH OMkapOOHATHOIM IIENOYHOCTH cpefa HearpecCHBHA MO OTHOLIEHHIO K OETOHY ¢ Mapko# o BOJAOHENPOHHIIaeMOCTH W6 U bonee, a
taroke W4 nipu kodddunuente punsrpaumu rpyata Kenike 0,1 M/cyT
*¥ OueHKa arpecCHBHOTO BO3ACHCTBHA cpebl N0 BOAOPOAHOMY NoKasateio pH He pacnpocTpaHseTcs Ha pacTBOPEI OPraHUUECKHX KHCIIOT BEICOKHUX

*** [Ipu npeBBIlICcHWH 3HaAYeHHH MOKa3aTe el arpeCCUBHOCTH, YKa3aHHBIX B Tabn 5, cTeneHb arpecCHBHOTO BO3JSHCTBUA CPEABI IO JAHHOMY AOKA3aTeNIo

[979dD HONTHN 9LI0HEUIIIAIY ¢



(IpoAOIKEHHUE)

[TokasaTeTs arpecCHBHOCTH Cpelp!’ ¢ COmepKAHHEM
cynsdaror gepecqe*re Ha HﬂHﬁSO42_?Mﬂ/H, IS CTeHeIib ArpeCCHBHOTO
COOPYKEHHH, pacnoNIOKEHHBLIX B 'pyHTaX ¢ KyCBRIIIE BOIACACTRVR MAAKOU
Uement 0,1 M/CyT., B OTKPEITOM BOOEME M JUIS HAaIOPHEIX HEOPraHHIECKOH CpeNbl Ha
’ ’ _ 6ETOH MapKH 110
coopyxeHHit mpu cogepxanuu noHoB HCO3 , Mr-ake/in BOJOHENPONHUIIAEMOCTH W4*
| CB.001030 | CB.301060 | CB. 6,0
Cg. 250 no 500 Cg. 500 10 1000 | Cs. 1000 mo 1200 CnaboarpeccuBHas
[Toprnanguement no ['OCT 10178-76 Cs. 500 10 1000 | Cs 1000 mo 1200 | Ca. 1200 o 1500 | CpensearpecciBHas
Cs 1000 Cg. 1200 | Cs. 1500 CHIBHOArpecCHBHAA
[lopTnasngueMenT 1o TOCT 10178-76 ¢ COACPKAHHEM Ca. 1500 no 3000 | Cs. 3000 no 4000 Cs 4000 zo 5000 | CH&ﬁO&I‘pCCCHBH&SI
B KiuHKepe C3S ne bonee 65%, C3A ne 6onee 7%, C3A | Cs. 3000 no 4000 | Cs 4000 zo 5000 | Cs. 5000 go 6000 CpemnnearpeccHBHax
+ C4AF He Oonee 22% u 1mnakonopmiaHaneMeHT Cs 4000 Cs. 5000 Cg. 6000 CHJIbHOArpecCHBHAs
Ce 6000 1o 82000 | Cs. 6000 10 8000 | Cs. 8000 1o 12000 |  Cna6oarpeccruBHas
Cynsdarocroiikue neMeHTsI 1o 'OCT 22266-76 Cs. 6000 go 8000 |Cs 8000 no 12000 Cs. 12000 zo 15000 CpennearpeccuBHas |
Cs. 8000 Cs. 12000 Cs. 15000 CunpHOarpeccuBHad

' [lpu oLIEHKeE CTENEHH arpecCHBHOCTH CPelBl B YCIOBHAX SKCIUTYaTaIMH COOPYXEHMH, pacToNoxeHHBIX B claGodunsTpyiomux rpyutax ¢ Kemenee 0,1 M/cyT,
3HA4YeHHUA M0Ka3aTesiel faHHoi TaOauUbl JOKHBI ObITh YMHOXKEHE! Ha 1,3

* Tlpu oleHKE CTENEHH arpecCHBHOCTH cpeabl WA OeToHa Mapku MmO BOAOHENPOHMLIAEMOCTH W6 3HaYeHHMA [MOKasaTeaciH AaHHOH TabiHubl JO/DKHBI OBITH
YMHO)KeHBI Ha 1,3, s 6eToHa Mapku 1o BOZoHENpPoHULaeMocTH W8 —Ha 1,7

LE

CTerneHbp arpeCCHBHOIO BO3ASHCTBUA XUIKOM HEOPraHUYECKOM Cpebl Ha apMarypy
Conepxanue XJI0puaoB B nepecuere Ha Cl, Mr/n XKeNe300€TOHHBIX KOHCTPYKIIMH MIpH
IIOCTOSHHOM MOrpyKEeHHH IepHOIRYCCKOM CMaYHBAHHH
Ho 500 HearpeccuBras CnaboarpeccuBHas
CB. 500 mo 5000 HearpeccusHas | CpeanearpeccurHas
Cs. 5000 CnaboarpeccuBHas CunsHoarpeccHBHas

ITpumeyvanusa’ | TIoHATHE NepHOIUIECKOrO CMAYMBAHNA OXBATRIBAET 30HH MIEPEMEHHOIO TOPH30HTA XHUAKOR cpefbl U KanW/UIAPHOTo NoJcoca.
2 Ilpu onHOBpEeMEHHOM CONEePIKaHUU B XKHAKOHN cpeae Cynb(aToB H XJIOPHAOB KOIMHYECTBO CY/IbPaTOB HEPECUHTHIBACTCA Ha COAEPKAHHE XJIOPHIOB YMHOXEHHEM

Ha 0,25 ¥ cymMmMHpyeTcd ¢ cogepaxkanieM XopuaoB 3 KopposvoHHas CTOMKOCTh KOHCTPYKUHH, NOABEPTaloiiMXCA ASHCTBHIO MOPCKOH BOABI CPeAHEH ¥ CHIIEHOM
CTEMEeHH arpeCCHBHOCTH, AOJDKHA 00eCcrieynBaThCA NEPBHUHOMR 3alIMTOM.




8t

(MpOJIOIDKEHHE)
BonopoHbLi | CyMMapHas KOHIEHTpaIis CTeneHb arpeCCHBHOTO BO3ACUCTBHA HA METANIHYECKHE
KOHCTPYKIIMH IIpH CBOOOIHOM NOCTYIIE KUCIOPOJa B
Heopranudeckue xuakue cpebl IIoKasarens | Cyjab(phaToB H XJOPUIOB, .
pH e HHTEpBase Temneparyp oT 0 10 50°C u ckopocTH
NBHXXEHHUA 10 1 M/C
Cs 3101l Ho 5 CpenHearpeccHBHas
[IpecHble TIpUPOIHEIE BOABI To xe Cs. 5 CHunsHOArpecCHBHAA
o 3 JIrobas TO XK€
Mopckas Boja CB 6 10 8.5 Cs 20 no 50
1Ipon3BoAcTBEHHEBIE ODOPOTHBIEC H CTOYHEIE Cr. 3 10 11 o 5 CpenHearpeccHBHas
BOJIBI ' Cg. 5 CunpHoOArpeccHBHas
Cmqﬁfle XUAKOCTH XUBOTHOBOAYECKHUX CB. 5 10 9 o 5 CpeHearpeccHBHas
31aHUH
PacTBOpPEI HEOPraHUYECKHX KHCJIOT Ho3 JIrobas CujibHOArpeccHBHasd
PacTBOpBI 1€5104 €M Cs 11 TO XK€ CpenHearpeccHBHas
PactBops! conte#t xoHnenTpanuei ¢cB 50r/n | Cs 3 mo 11 TO XK€ CuIIbHOArPECCHBHAS

[Ipumeuanna 1 [lpu HachimeHWH BOOBI XJIOPOM WIH CEPOBOAOPOIOM CAEAYeT IIPUHHUMATE CTENECHb arPECCHBHOIO BO3AEHCTBHA CPeabl HA OHY CTYNEHb BhilllE
2 Ilpu ynaseHHH KUCIOpOaa U3 BOABL H PaCTBOPOB COJIeH (Aeaspalus) cieAyeT NPUHAMATh CTENEHb arpecCHBHOTO BO3ASHCTBHS Ha OXHY CTYNEHb HHXKE
3 Tlpu yBenuu4eHUU CKOPOCTH ABYDKEHMs BOAb! OT 1 1o 10 M/c, a Takxke nipu nepuoanyecKkoM CMa4YHBaHHH ITOBEPXHOCTH KOHCTPYKLHI B 30He NMPpUOOsK H

NPUJIMBHO-OT/IMBHOH 30HE W/IM IIpU NOBLILIEHHH TeMIepaTypsl BoAsl ¢ 50 o 100°C B 3akpeIThIX pesepByapax 6e3 aeadpalivi CIE€IyET IIPUHUMATD CTENEHD

arpecCMBHOIO BO3ZICHCTBHS CPEAbl Ha OAHY CTYIeHb BhilE

Koppo3uoHHasi arpecCHBHOCTbL T'PYHTOBLIX H APYTrHX BOJ Koppo3HoHHas arpecCHBHOCTh IPYHTOBBIX f
10 OTHOLUEHHIO K CBHHIIOBOH 000/10uKe kalensn [12] APYTrUX BO/ MO OTHOUWICHHIO K AJIOMHHHCBOU
Koppo3uounnas O Maccopas 1013 KOMIOHEHTOB, oboJsrouke kadens [12]
arpecCHBHOCTD Omast M/ M Koppo3uonHas Macconas gois
pH AHECTROCTD, arpecCHBHOCTE KOMITOHEHTOB, MI/IM"
IPYHTOBBIX H 3 OpraHuvYecKoe P H ’
MI'-3KB/ M HUTpAT-HOH YHTOBBIX U P
APYTHX BOJ BEHIECTBO (r'yMycC) IEBYFHX . XJI0p-UOH HOH XeJle3a
Hisxas 010510 7> | CB- 5,3 ol o 020 Ao 10 Huskas | O016,0m07,5| J[o5,0 Jlo 1,0
Cpemss Or5,0m06,5 | O15,3 no 3, T 20 no 40 Ot 10 oo 20 - 01451060 | 01501050 OT1,0z10 10
Ot 7,5 10 9,0 PEAR 10175 108,5
Bricokas Ho 5,0 Menee 3,0 Cs. 40 Cs. 20 Bricoxas Tio 4,5 Cg. 50 Ce 10
Cs. 9,0 Cs 8,5




6. CTaTUYECKOE U TUHAMHYECKOE 30HUPOBAHHE

Onpeneenne PHIHKO-MEXaHHYECKHX XapaKTePHCTHK IPYHTOB M0 Pe3yJ/JIbTATAM
CTATHYECKOI'0 H AHHAMHYECKOro 30HAupoBanusn [14]

1. Ilpu onpeneneHud (QHU3UKO-MEXAHHYECKHX XapaKTEPUCTHK TPYHTOB B KA4YeCTBE
mokas3areied 30HIUPOBaHMA ClIEAyEeT IPHHHAMATh:

NpH CTATHYECKOM 30HAHPOBAHHH — Y/ICILHOE CONPOTUBICHUEC IPYHTA MO KOHYCOM 30Hja
g ¥ Y/IENILHOE CONPOTHBIICHHUE IPYHTA Ha MydTe TpeHus 3on7a f [15],

NpH AHHAMHYECKOM 30HAHPOBAHHM — YCJIOBHOEC JIWHAMHYECKOE COINPOTHBIICHUE TPYHTA
MorpyKeHuIo 30H1a p [16].

2 Tlpu ompeacneHNH (PHU3UKO-MEXAHUUYECKMX XapaKTEpHCTHK TPYHTOB HE MOTYT OBITh
HCHONIB30BAHBI MOKA3aTeJH 30HIHPOBAHHA, IMONy4YeHHblE Ha IIyOMHAX MeHee 1M, a Takke ¢
HCIIONIB30BAHHEM MAJIOTa0apUTHBIX 30HOB.

3. IlpuBeneHHBIC HAXKEe TaOMUIBI AOMYCKAETCA HCNONB30BaTh HEMOCPEACTBEHHO IS BEIOODA
Tina GyHIAMEHTOB, IS TIPOCKTUPOBAHUA OCHOBAHHH W (PYHIAMEHTOB 34aHHH H coopyXeHHiH III
KJ1acca OTBETCTBEHHOCTH, a TAKXKE I OMPEICIICHUA IIPOYHOCTHRIX H (PU3HYECKHX XapaKTEPHUCTHK
IPYHTOB, HCIIOJIb3YEMEBIX IIPH pacyeTax OCHOBaHHI 1o AcpopMallisM IPUMEHHTEIBLHO K 3JaHUAM U
coopyxeHuaM I kacca OTBETCTBEHHOCTH.

4 OnpenensieMbie XapaKTEPUCTHKH OTHOCATCA K KBapLEBHIM M KBapleBO-IIOJICBOMIIATOBBIM
ecyaHbIM TPYHTaM YE€TBEPTHYHOTO BoO3pacTa ¢ HeOOJIBINOH BEIMYAHOH VAECIBHOIO CHCILICHHS

(Menee 0,01 MIla) 4 Kk 4YeTBepTHUYHBLIM IBUIEBATO-TTIMHHUCTBIM TPYHTAM C COJEpKaHHEM
opraHu4ecKux semecrs meHee 10%.

TaﬁJIllllbl I CTATHYCCKOI'O 30HAHPDOBAHHA

ILTOTHOCTD CJIOKEHHS NeCKOB

[ ITOTHOCTE CIOXEHHS IMECKOB
B 3aBUCUMOCTH OT q, Mlla
Ileckn - 1C - -
eqTHeH
I110THEIC pell Prrxiipie
MJIOTHOCTH
KpvrHsle ¥ cpelHeEd KpYITHOCTH
pyn Pl 24 bonee 15 OrS5nmo15 MeHee 5
HE3aBHCHMO OT BJIAXKHOCTH
Mernkpe He3aBHCHUMO OT BJIAXKHOCTH bonee 12 Or4 1012 Meunee 4
{InineBaThie.
MAaJIOBJIZKHEIE H BJIAXKHEIC bonee 10 Or3m010 Menee 3
BOJOHACEIIIEHHEIEC bonee 7 Or2no7 MeHee 2
Moayab aeopMalHH ECKOB
I HopmaruBublii Moayns gedopMmannu necyansix rpyHToB E npu q, Mlla
ECKH | I - R ——

2 4 6 8 10 12 14 16 18 20

ek v ' -n—*- . - 0 iy

Bce renernuecxme THNSbL,
KpOMe anmioBHAJIEHBIX H 6 12 18 24 30 36 42 48 54 60
broBHOrNAHATIEHEIX

-

ATUTIOBHAJIBHBIE H

GrroBHOrIALHATIEHBIE 17 20 | 22 25 28 30 | 33 | 36 | 38 41
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YroJ1 BHYTpeHHEr0 TPEHHS MEeCKOB

g, Mlla

HopMmaTnBHBI yron BHYTPEHHETO TPEHHS HECYAHBIX TPYHTOB @

pH rNyOHHE 30HAWPOBAHUSA, M

1,5

8
12
18
26

2

5 u Oonee

28
30
32
34
36
38
40

26
28
30
32
34
36
38

IIpumedanne. 3Ha4€HUS yIila BHYTPEHHETO TPEHHUS (b B HHTepBaJEC IIyOHH OT 2 70
5 M ONIPEICNACTCS HHTEPIIOIANNECH

Iloka3zaTteb TCEKYUYCCTH NBLJICBATDHIX H INIHHHCTBIX I'PYHTOB

q, Mlla -

0,02 | 0,04 | 0,06
1 | 050 | 039 | 033
> 0370271020
3 1022 | 016 | 0,12
s | 0.09 | 004 | 001
8 | 0,01 |-0,02|-0,04
10 0,05 [ 0,07
12 20,09
15
20

0,08

0,29

0,16
0,09
0,00
—0,06
—0,08
0,11
~0,13

0,10

0,12

0,15

0,26
0,12
0,07

0,02

0,07

0,09

0,11

-0,14

0,17

0,23
0,10
0,05
—0,03
—0,08
-0,10
—0,12
—0,15
-0,18

0,20
0,06
0,03
—0,05
—0,09
—0,11
—0,13
—,16
-0,18

[0.16

0,20

[Tokasarens rekydecTH I|, nbeBaThIX ¥ INTMHACTHIX TPpYHTOB NnpH {, MIla

0,30

0,40

0,02
0,01
0,07
—0,11
—0,13
—0,14
—0,17
-0,19

N—

—0,05
—0,03
—0,09
—0,13
0,14
—0,16
0,18
—0,20

0,06
0,11
0,14
0,16
0,17
0,19
0,20

2 0,50

0,13
—0,15
—0,17
0,18
~{0,20

0,21

Monayanb aepopManinm, yaebHOE cCHEIJIEHHE H YIroJl BHYTPEHHEro TpeHHuS
[JIMHHCTBIX FPYHTOB

HopmaTtusHEeie 3Ha4eHHS MOIyIA Acpopmaluy E, yrna BHYTPEHHErO TPEHHA ¢ H
yAeNbHOTO cuenaeHns C CyrIHHKOB U INIHH (KPOME IpyHTOB JIEAHHKOBOTO

q, MIla KOMILIEKCA)
CyrinfHkH | munbBI
E, Mlla

@, Tpaj C.xlla @, rpa C, xIla }

0.5 3,5 16 14 14 | 25 |
1 7 | 19 | 17 17 30
2 14 21 23 18 35
3 21 23 29 20 40
4| 28 25 35 22 45
5 35 26 41 24 50
6 42 27 | 47 25 55
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Tabauubl 419 AHHAMH4Y€CKOT0 30HAHPOBAHHSA

InoTHOCTH CJIOXKEHHH NeCKOB*

IInoTHOCTE cnoxkeHud npu p, Mlla
Iecku | | ¥ | |
[InotHble Cpenuei Poixneie
| [VIOTHOCTH |
A C
KpynHeie 1 cpeaHelt KpYITHOCTH CB.9.8 2798 Mekee 2.7
HE3aBHCHMO OT BJI&XHOCTH
T !
Menkue:
MaJIOBJIaXHEIE H BIQXHBIE Ca. 8,6 2,3-8.6 Menee 2,3
BOJOHACHIIIICHHBIC CB. 6,6 1,6-6,6 Menee 1,6
[Ini1eBaTHIE MANTOBIAKHEIC H C. 6.6 1.6-6.6 Mexee 1.6
BIIAXKHBIE
Mogayab AepopMallHH H YroJl BHYTPEHHEro TpeHHS NecCKoB™
XapakTepHC- Hopmatususie E, Mlla u ¢, rpagycos npi p, Mlla
{Heckn THIH CBOHCTB - | 4 | 6 | 8 [ 10 (12 | 14 { 16 | 18 | 20
IPYHTOB | _
Bce reHernueckue THIHI,
KpOMC aJUITOBHAJIBHBIX H
(GArOBHOrALHATIBHBIX
KpynHeie u cpeaHen E, MIIa 21 1 31 | 39 | 45 | 51 | 55 | 59 { 62 | 64 | 66
KPYITHOCTH HE3aBHCHMO
OT BJIQKHOCTH @, rpagycoB | 31 | 34 | 36 | 38 | 39 | 40 | 41 | 42 | 43 | 43
E, MIla 15 {23 | 30 | 34 | 39 | 42 | 45 | 48 | 51 | 53
Menkne He3aBUCHMO OT
HIARHoCTH | o, rpanycor | 29 | 32 | 33 [ 35|36 |37 |38 39 | 40 | 4l
i E, Mlla 10 | 18 | 23 | 27 { 30 | 33 | 36 | 38 | 40 | 42
BIJIEBATLIE
(HEBOMOHACKIMEHHIC) | o \oovveon | 27 | 20 | 31 | 32 | 33 | 34 | 35 | 36 | 37 | 37
ATIOBHATILHBIE E, MIla 15|24 32|41 )49 |57 65| 73| 81| 89
 GNOBHOMTALMATEHLIE
* TIlpuseneHHbie B TaONHNaxX 3aBHCHMOCTH HE  pacHpOCTPAaHAKOTCA Ha  IBLICBATHIC

BOJOHACBILICHHEIC IICCKH

BepoSTHOCTD pPa3KHXKeHHS NTECKOB

p, Mlla BeposATHOCTE Pa3KHKEHUS MIECKOB NPH JUHAMHYECKHX
CpenHee MHHHMAJIBHOE Harpyskax
bonbmiags BEPOATHOCTh PadXHXKEHMA (TIECKH PHIXJIOro
Mekee 1,5 Meice 0,5 po P (necku p
CIIOXKEHMS, CLIEIUIEHHE PAKTHYECKH OTCYTCTBYET)
Pazxmxedue BO3MOXKHO (TECKH pPLIXJIbIC WIH CpeaHen
Or 1,5 50 2,7 Or 0,5 10 1,1 ( P pe
IUIOTHOCTH €O ¢N1a00 pa3sRHTHIM CUECILUICHHEM )
BepoAaTHOCTD pa3KH)XKeHH HEBeIMKa (ITECKH CpeaHEH
Or 2,7 50 3,8 Or 1,1 oo 1,6 po P ( pe
i [UIOTHOCTH C Pa3BUTHIM CLICTUICHHEM)
Pa3xipkeHHe necKoB MPakTHYEeCKH HEBO3IMOXHO (MECKH
bonee 3,8 bonee 1,6 IUIOTHBIE€ W CPENHEH MIIOTHOCTH ¢ XOPOIIO PA3BUTHIM
CLICTLUICHHUEM )

[Ipumedanne OueHxa pa3 UKaeMOCTH MECKOB NMPOM3BOAMTCH MO CPEIHHM 3HA4YEHHAM p Yuer
MHUHHUMAJILHBIX 3HAYCHHH MTOBHIIAECT JOCTOBEPHOCTH IIPOTHO3a
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7. I'uaporeoIornyecKue pacyeThl

[ToneBsic ruapore0noOrHuecKue UCCNENOBAHUS COIEPkAT, B OCHOBHOM, MMAPOTrEOIONHYECKYIO
ChEMKY, PpEXHUMHBIC HaOMIOACHHA H  ONBITHO-QUIIbTpallHOHHbIe padoOThl, ONHCAHHBIC B
MHOTOYHCIIEHHON CIEHAIBHOH THTEPATYpE

B kaudecTB¢ NPOCTEHIUHX IPUMEPOB THAPOICOIOTHYECKHX HCCICIOBAHHHA IpH NMpOBENCHHH
HHXKEHEPHO-TEOJIOTHUECKHX paboT mpHBEeAEM ONpeICICHHE pacdEeTHOrO YPOBHS I'DYHTOBBIX BOJ
nocie mnoamopa (pacuer HO pPEXHMHBIM HabGmoAcHHAM) H onpelenenye KoxdduunmenTa
GUILTPAHH 1O CKOpPOCTH BOCCTAHOBJICHHS BOABI B CKBaXHHe (ONBITHO-(PHIBTPAIHOHHBIC
paboTEl).

OnpeaejieHHe pacueTHOro YpoBHA rpyHTOBLIX BOA [18]
(no gpopMmyite H I Kamenckoro ajig ropu3oHTansHOIO M1acTa)

HX"
Zy Zi
| S s SR
o N
’Iil -
Yxf Dy % v
s y1
| hy
"
A A
- L -

H; — r B, B peke Bo BpeMs OypeHus;

H; —r.B B peKe MakCHMaJIbHBIH BECEHHHIA;

H,' —~YI'B B ckBaxxuHe BO BpeMs OypeHHu4,

H,” — ¥YI B nporrosupyeMsiii (pacyeTHBIH);

7. — pazguna Mexay Hy' u Hy'';

hy ¥ yx ~ MOIHOCTE BOAOHOCHOT'O FOPH30HTA B CKBAXKHHE,
h| 1 y| — TOXKe Ha ypese,

L u L; — paccTogune OT ype3a 0 CKBAXKHHBI;

L

Zx = 'V _L_L(hi _hlz)ﬁl_yl2 _h:s

[Ipumep 3 Tobonbcka
hy = 35.7 (Y1 B B ckBaxune) — 25.0 (ab¢. oT™M. KpoBJIH anieBpuTa) = 10 7 M
h; =35.1(rB Bpeke)—-25.0=10.1 m
y1 = 43.3 (r B. B peke nipu 25% obecueuennoct) —25 0 =18.3 m

Z, =10 7% -10.17) +18.3? =10.7 = 7.9u

PacueTHbIfi ypoBeHb paBeH 35.7 +7 9 =43 6 M, yto Ha 0.3 M Bellll€é YPOBHS B PEKE BECHOM
npu 25% obecneyeHHOCTH.

Onpeaenenne ko3gpdpuunentTa GpujabTpaHn
MO0 CKOPOCTH BOCCTAHOBJICHHA YPOBHA BOAbl B ckBaxxuue |[18]

IIpocToTa MeTOma cKBaXxHHa obopynyercs ToybKo o6cagHbiMH TpyDamu 6e3 ¢unbTpa. ITocne
NMOHW)KEHUS YPOBHS ITYTEM OTKAYKH BOIBI KEJIOHKOH 3aMepsieTcs MOHMXEHHE S; — pa3sHHLa MEXIY
CTATHYCCKUM M JHHAMHYCCKHM YPOBHSMM H BpeMs 3aMepa ti, IOC/I¢ YEro mo Mepe INOBBIIIECHHS
YPOBHA ONpEeNseTCa BTOPOE (MEHbIIEE) NOHMXECHHE YPOBHA Sy M BpeMs BTOPOro 3aMepa t.
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dopmyna 3amMapuHa.

[ 57r-Ah  TAE:
b = S +5)) K¢ — ko3¢ durment GunsTpanmn, M/cex Bk M/CyT (B cyTkax 86400 cex.);
1 2

I — paluyC CKBAXKHHBL, M; Ah = 8§ — S5, M; t =t; — t,, cex.

IIpumMep.

TpyOosl nmamerpoM 168 MM (BHYTpeHHHH sguamerp 160 MM) OnyimeHsl B NECYAHBIHA
BOJOHOCHBINA 11acT. Ilocne oTkavke BoAB! ¢ MOHHXEHHEM S5 M, HAOJIOEHUS TIOKA3a/IH

Si=35Mm,t = 12vac 0'00”,S; =4 m; t, =12 vac. 2'00";

K, = 1,57 0,081 =0,00012 M/ cex.=10M/cyTKNR
120-9
Kq) |
vCrar. YI'B Hmes pan snavennii Ky B

3aBHCHMOCTH OT t, CTPOHUTCA

S 2 K(b [IOCT rpadHK, 10 KOTOpOMY
S 1 - onpeaensercs snayende Ky,
T

OIA3K0€ K TIOCTOIHHOMY.

t

Ko3dpuuuenr puabTpanun (M/CyT.) 1 paanychol BJHAHAA (M) DO
JIATEPATYPHBIM JAHHLIM

HauMeHOBaHHE I'PYHTOB K¢ R
Ilecox neuieBaThIA 0,1-3 20-50
ITecok MeNKO3CpHUCTHIHA 1-25 50-100
[lecok cpeaHe3epHUCTEIH 3-20 80-200
Ilecok KpyrnmHO3EPHHUCTHIH 10-75 80-400
Ilecok rpybo3epHUCTHIH 1-2 MM 20-60 100-500
Ilecuano-rpaBHitHBIN 10-100 150-600
CKaJbHBIE TPEIHHOBATHIC 20-60 150-200

CkaJbHble CHIILHO TPEIHHOBATHIE

N 60-70 300-500 u Oonee
H YHCTHIE IPaBHAHO-TAICYHHKOBBIC

Cymech 0,1-2 1-20
CyrnmHok 0,1-0,001 —
Topd ManopasznoxXuBIIKACA 1-4,5 —
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BHABI H NPOJOIKHTE/ILHOCTH OTKA4Y€K BOAbI H3 CKBaXHH [14]

TexHonorn-
Bun Yucno ITpoOXHTENLROCTD
OTKAUKH | oo CXEMd 3alatu onITa NOHHXECHHUH OTKA4KH, CYT
HCIILITAHHH
b —+ — - - - + - ~— - -
JKcipecc- O IHHOUHAS OpHeHTUpOBOYHAA OLCHKA BONOMPOHHIIAEMOCTH I 005
OTKa4ka nopon
IlpenBapurenbHas OLEHKA BOXONPOHHLIAEMOCTH
OPOJ H XHMHYECKOr0 COCTABA MOA3IEMHBIX BOX,
CpPaBHHTE/ILHAS OLIEHKa BOAOIIPOHHIIAEMOCTH NOPOa
[Tpobuas « B BEPTHKAIILHOM pa3pese (MO30HHOE ONPOOOBaHHKE ) U 1 Ce 03, Ho MeHee 2
no IWIOIMAAH, ONPEAC/ICHHUE NPON3IBOAKTENBHOCTH
CKB&XHHBI 1IPH Ha3HAYCHUH NapaMeTPoB OILITHOM
OTKa4KH
Cs 2 1o 3,
Onpenenenne NPUOAMKEHHLIX 3HAUCHNTH AonyckaeTcs 80 12 npu
« ko3¢ puuHeHTOB PUNBTPanHH (BOAONPOBOAUMOCTH) ] COOTBETCTBYIOILEM
W pacnpee/iCHUE HX M0 IUI0IaaH 00OCHOBaHHUH B
NpOrpaMmMe WIbICKaHHH
Cs 2 no 30 npu
« OnpeneneHue H3MEHCHUS XHMHYECKOTO COCTABA 1 COOTBETCTRBYIOLIEM
NOA3ZEMHBIX BOA B MPOHECCE OTKAYKH 00OCHOBAHHH B
nporpaMme pador
Or1penenenue yaenbHoOro JeduTa H 3aBUCHMOCTH Cs 2 10 5,
nebrTa OT MOHHXEHHSA, YCTAHOBJIEHHE CBA3H MEXTY Ronyckaetc no 12 mpy
) VAENbHLIM BOAOMOTNOMECHHEM H KOYDDHIIHEHTOM z COOTBCTCTRYIONICM
PO 00OCHOBaHKH B
OmLITHas nporpaMMe H3bICKaHHH
Y CTaHOBIEHHE PACUETHBIX MMAPOTreoIOrHHeCcKHX
napameTpoB ko3(pPuiMeHTOB PHILTPALHH
(BOZOMMPOBOAMMOCTH), BOAOOTAAYH (YNIpyTOo#
BOAOOTAAYM ), YPOBHENIPOBOIHOCTH
(Mpe30NpoOBOAHOCTH), COMPOTHBIIEHHA PYCIIOBBIX Ce 31018
OT/NIOXE€HHH, B3AHUMOCBA3H MEXAY BOJOHOCHBLIMH
FOPH3OHTAMH, NON3EMHELIMKA H NOBSPXHOCTHLIMH
KycTorad BOJIAMH, YCJIOBHH NBIOKEHHS QWILTPALIHOHHOTO 1
10TOKa
Cs 5 no 30,
YcraHosneHHe k03 pPHIHEHTA NEpETEKAHNA, AoryckaeTcd 1o 40 npw
WIMCHEHHS XHMHMYECKOTO COCTABA NON3EMHBIX BOJ COOTBETCTRYIOLICM
000CHOBaHHH B
nporpaMMe H3bICKaHHH
Y CTaHOBNEHHE 3aKOHOMEPHROCTEH H3IMEHEHMA
YPOBHEH PUTH XHMHYECKOTO COCTaBa NOA3EMHBIX BOJ
OneiTHO- | M3 ooHOM B CIIOKHBIX YCIOBHAX, KOTOPHIE HE MOI'YT ObITh
IKCIVIyaTa-| WiH IPyIHIbl OTPaXeHbl B BUAES pacueTHON CXeMbi, OMLITHO- ] Cs 30
UHOHHAA CKBaXHH [POH3BOACTBEHHOE BOAOTIOHMKEHHE U3 CHCTEM
BOJIONIOHH3HTENBHBIX CKBAXXHH 1A 000CHOBaHHA
MPOEKTOB peHaxa
Ilpumeualine HeobxoaHMMOCTE BBINOAHEHHA ONBITHO-YKCIUTYaTalHMOHHBIX OTKadek AOKHA OnITh 0DOCHOBaHa B
OporpaMMe H3bICKAHUHA
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MeTtoabl onpene/ieHHS FHAPOre0JOrH4eCKHX NApaMeTPOB H XapaKTePHCTHK
FPYHTOB H BOAOHOCHBIX FOPH30HTOB NIPH HHXKEHEPHO-Ie0JI0OrH4eCKHX

H3bickanuax [14]

["MAPOreoIOTHYECKHE NAapaMETPhi U
XapaKTEPHCTHKH

MeToapl onpeneneHus

YCNOBUA
MPUMEHEHUA

| [TapaMeTphl ¥ XapaKTEPUCTHKH
[PYHTOB (FOPHBIX MMOPOJ)

[1oneBbi¢ UCNLITAHWA B cOOTBETCTBUU ¢ [[OCT 23278-
78, IKCNPeCcC OTKAYKH U HAJTUBBI, Ta0OPaTOPHBIE

BogoHachIIIEHHBIE H
HEBOJOHACHIIUICHHLIC

Harneranue Bo3ayxa B CKBaXXHHBI

KosdpdprHuueHT QUIbTPaLIUH METOIEI W pacueTsl O SMITHUPHUYECKHM PopMynam [PYHTBI

(BOZOTIPOHULIAEMOCTH)

Ko3¢gdULHEHT BOAOOTAAYH KycToBble OTKaYKH U3 CKBaXXUH CTalHOHAPHBIE BoaoHachIEHHBIE

(rpaBHTaLIMOHHON WIM YIIpyTOi) HaOMoOAeHNA 3a ypoBHEM MoA3eMHBIX BoA (YIIB) TPYHTHI
JlabopaTopHbie MeTOBE

Ko>¢pduuueHT HegocTaTka Hanusbl BOJXBI B IIYPPHI HeBo10HaChINC HHbEE

HACBILLICHHS PYHTEI

BbicoTa KallHJUTAPHOTO MOAHATHA Hamussl Boabl B miypgsl JlabopaTtopHbie METOABI HesogoHachlCHHEBIC

(KanmUJINAPHLIA BaKyyM) TPYHTDI

Y nenpHOE BOAONOTNAILEHHAE BononachIEHHBIE H

(OTHOCHUTEIbHAA Ha/THBbI BOJBI B CKBAXKHHDD HEBOJOHACHIIIIEHHBIE

BOAONMPOHULIAEMOCTH) TPYHTEI

BonoHachIIIeHHBIE

Har"eranue Boabl B CKBaXHHBI FDYHTHI

HeBoooHachIILE HHbIE
IPYHTBI

[l TlapaMeTphl H XapakTEPUCTHKY
BOZOHOCHBIX FOpH30HTOB MOUIHOCTE
BOXOHOCHOIO rOpPH30HTa

AHQIH3 TUAPOTEONOTHIECKOTO pa3pesa
[TonHTEepBaTbHOE ONMBITHO-PHWIHTPALHOHHOE
onpoboBaHHe

BoaoHaceIIeHHLIE
[PYHTHI

Hanpasnenue noa3zeMHoro noroka

[To kKapT¢ FRAPOU3OrUNC (THAPOH3OILES)

BonoHacblUl¢HHEIE
rPYHTEI

I'mapasinueckuit rpaguendT (YKIOH)
MoA3¢MHOI0 MOTOKA

To ke

BopoHacChIlLiEHHBIE
TPYHTBI

Kosdpuunent BogomporoaumMocTH

OnbITHEREIE OTKAYKY U3 CKBAXKUH

BoagoHacbIlUIeHHBIE
TPYHTBI

BEPTHKANBHOTO BOJOOOMEHA

T

HaOmoaeHuq 3a YI1IB

Kos¢pouumenrt yposHenpoBoauMocTH | KYCTOBBIE OTKAYKH H3 CKBAXKHH BopgoHachIIIEHHBIE
(Nbe30MPOBOAMMOCTH) FPYHTEI
Kosddpuuuenr neperexanns u KycToBbie OTKauKH BOIbLI M3 CKBaKMH (TauuoHapHble | CNOUCTRIE

BOAOHOCHBIC TONIIH

PunbTpallHOHHOE CONPOTHBIIEHHE
AHUII BOAOEMOB

P ———

CraupoHapHbie HAOIYOACHHS 32 YPOBHAMH IMOA3EMHBIX
H [IOBEPX HOCTHBIX BOX

BonoHachllLeHHBIE
[PYHTBI

HelicTBuTeNnLHAA CKOPOCTH ABMKEHHS
BOAOEMHBIX BOJ

[ ———

[Tonesble reopu3MUECKUE H MHANMKATOPHBIE METOIBI

BoaoHachi e HHbIE
TPYHTHI

MudpunsTpaunonHoe nuTasne
(MOnynbL TATAHNA 11AcTA)

T ———

CraupoHapHeie HabmoaeH#a 3a YIIB banaHcoBEle
pacyeThl

BonoHacpIUI€eHHLIE
I'PVHTHI
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8. IlpoexTHO-cMETHAA JOKYMECHTAIMA Ha OypoBBI€ U J1aDOpaTOpPHEIE

paboTEI

KaTeropHs cj10’KHOCTH HHAKEHEPHO-Te0JIOrHYeCKuX ycoBuH [14]

['coIOTHYECKHE B
cepe B3auMOAEHCTBHSA
30aHAH H COOPYXKCHHIt
C Te0IOTHYECKOH

CpeaAoH

I10 JIMTOJIOTHY CJIOEB,
3ATETANOLLMX
TOpPH3OHTAILHO WIH ¢/1abo
HaKITOHHO (YKJIOH He Honee
0,1} MowmHocts
BBIACPKAHA N0
NPOCTHUPAHHIQ
HesnauynTenbyas crenetb
HCOJHOPOAHOCTH CJIOEB 110
[MOKa3aTe/IiM CBOMUCTB
TPYHTOB HEIAKOHOMEPHO
H3MCHAIOIINXCA B TFIaHE U
no rnyOvHe CkaJibHbIE
PYHTHI 3AJIE€raloT ¢
NOBEPXHOCTH HIIH
NEePEKPHITH MATOMOIIHBIM
CITOEM HECKaJipHBbIX

rPYHTOR

I'uaporeosorudeckKue B
chepe B3auMoAcHcTBHA

PA3THIHBIX 110 JTUTOJIOTHK
CJI0€B, 3aJICraloIHX
HAKJIOHHO HJIH C
BBHIKJIMHHBAHHEM
MoUHOCTL HIMEHACTCH
3AKOHOMEPHO
3AKOHOMEPHOE W3IMCHECHHE
XAPAKTEPHCTHK FPYHTOB B
TUlAHE MJTH 110 rTyOnHe
CKallLHBIC TPYHTBI MMEIOT

HEPOBHYIO KPOBJIIO H
MEPEKPBITHl HECKONbKHMH

rpyHTaMH

dakTopsl I (npocTasn) I1 (cpenHedt CIOXKHOCTH) III (cnoxnasn)
[Dnoitanxa (y4acToK) B [Inomanxa (y9acTox) B [Inomanka (y4acToK) B
npeeiax OJHoro npeaesax HECKOJNbKHX npeenax HECKONHKHX
reoMop¢oa0rHiecKoro reoMOpPPONOrHUECKHX reoMop¢onorHIeCcKuX
['eomoponorieckte | 0y enra TloBepxHOCTh | 27EMEHTOB OJIHOTO TEHE3HCA | HNEMEHTOB Pa3HOro reHE3HCa
YCI0BHA FOPH3OHTANThHAA, [1OBEpXHOCTh HAKMAOHHAA, | [1OBEPXHOCTE CHIIHHO-
HepacWIeHE HHAs cnabo pacwieHCHHas pacyneHeHHas
He 6onee mpyX pasmmubix | He 6onee 9eThIpex bonee yeThipex pa3IHIHBIX MO

JIMTONOTHH cnoeg MOIHOCTD
pPE3KO H3MEHAETCH
JIMH30BUIHOE 3aJIeTAHHUE CIOEB
3HauHTE/bHAS CTCNEHD
HEOIHOPOAHOCTH 10
MOKa3aTesaM CBOHCTB IPYHTOB,
HE3AKOHOMEPHO H (WIH)
33aKOHOMEPHO MIMEHAIOLINXCS B
IJIaHe WM 110 INyOHHE
CkalbHble TPYHTHI HMEIOT
CHJILHO PaCUJICHCHHYIO KPOBJIK)
H NEPEKPHITHI HECKOIBKHMH

rpyHTaMu

[Tom3eMHBIE BOABI
OTCYTCTBYIOT HIH HMECTCA
OIHH BbIACPXKAHHBIA

JIga 1 Honee BoiICPXRKAHHBIX
FOPH30HTA NOA3EMHEIX BOJ,
MECTAMH ¢ HEOAHOPOIHLIM

['opH3OHTLI NOA3IEMHBIX BOI HE
BbIACPXaHBI 110 MPOCTHPAHHUIO H
[0 MOITHOCTH, C HEOHOPOIHBIM

cpenon

3AaHHH H COOpYKEeHHH

¢ reoNorHIecKol TOPU3OHT NOA3EMHBIX BOA | XMMHUYECKUM COCTABOM WM | XMUMUUECKHAM COCTABOM

cpeoi C OJXHOPOAHKIM oOMajalmux HanopoM MecTaMu CA0XHOe YEPENOBAHHE

XHMHYECKHM COCTaBOM BOAOHOCHBLIX H BOJOYIOPHLIX

nopol Hanopst nog3eMHbIX BOJ
H3MEHMOTCA 10 POCTHPAHHAIO

['eonorwdeckue .

HpOLECCHI, HUMerT mMpokoe

OTPHLIATE/IbHO pacHpOCTpaHEHHE H OKa3bIBAIOT

BIIMAIOUIUE HA yCIOBUA | OTCYTCTBYIOT HMerT orpaHH4YeHHOE peHaiIee BIHAHUE HA

CTPOMTENLCTBA H pacnpoCTpaHEHHE NPOCKTHPOBAHHE U

KCIUTyaTaLHH 30aHH CTPOHTEILCTBO

H COOpYKECHHH

Cneaudpmueckue He oka3biBatoT OxasblBalOT permarouiee

[PYHTH B chepe CYIICCTBEHHOTO BIHSHHUA Ha |BIHIHHE Ha BLIOOD

B3aUMOACHCTBHA BHIOOP MPOCKTHPYEMBIX IPOCKTHPYEMBIX PECUCHUH,

3MaHUHA U coopyKeHHH | OTCYTCTBYIOT pelieHHH, HMEIOT OCJIOKHSIOT CTPOUTENBLCTBO H

C reoJiorugeckoi BEIACPKAHHOE 3a7icTaHKe 3KCILTYaTaLuIo

IpuMedanue KaTeropuH CIoXHOCTH HHDKEHEPHO-TCOJOrHICCKHX YCIOBHI cielyeT yCTAHABIHBATD MO
COBOKYNHOCTH (PaKTOPOB, YKa3zaHHbIX B 00a3aTenbHoM [Ipwnoxkennn 10 Ecmm kakoi-nub60 oTaensHbIH (akTop
OTHOCHTCA K DoJiee BRICOKOH KATETOPHH CIIOKHOCTH H ABNAETCA ONPeAeAOMIMM NMPH NPUHATHH OCHOBHAIX
NMPOEKTHBIX PEMICHUH, TO KATEerOpPHIO CIOXHOCTH HHXXEHEPHO-TCONMOTHIECKUX YCIOBUM CIEYET YCTAHABIMBATD 10
3TOMY ¢akTopy B 3TOM Cilydae AOMKHEI ObITE YBEIHUYEHB! 00BEMBI WIH JOTNIOIHHTEIILHO MPEAYCMOTPEHBI TOIBKO T
BHALI pa00T, KOTOPBIE HEOGXOAUMEI I 06eCIeYEHHs BEIACHCHHA BIHAHHUA HA MPOSKTHPYEMBIE 3JAHHS H

| COOPY)EHH HMCHHO NaHHOro ¢laKTopa
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Paccrosnne Mexay ropubiMu Boipaborkamu [14]

KaTeropus CoxXHoCTH PaccTosiHHe MeXay ropHBIMH BEIpAabOTKaMH (M) TIPH KJ1acce
HH>KCHEPHO-TE€0JIOTHYECKHX OTBETCTBEHHOCTH 3JaHUH H COOPYXEHHH
yCIIOBHH | IIulll
I 75-50 100-75
II 40-30 50-40
I11 25-20 30-25
I'1yOHHBI TOpRbIX BhIpadoTOK [14]
3naHue Ha JICHTOYHBIX GyHAaMEHTaxX l 3/1aHKE Ha OTAEIBHBIX ONOpax
rlarpyska Ha L TyOmHa ropHo# Harpy3ka Ha onopy, | ' mybuna ropHoit BRIpaboTKu
¢ysnaMenT, KH/M | BEIpaboTKH OT 110AOMIBEI e OT NOZOMIBH! YHIAMEHTA, M
(3TaXHOCTB) | QyHIaMeHTa, M s yHA %
J1o 100(1) 4-6 Jlo 500 4-6
200 (2-3) ! 6-8 1000 | 5-7
500 (4-6) | 9-12 2500 7-9
700 (7-10) 12-15 5000 9-13
1000 (11-16) 15-20 10000 11-15
2000 (6onee 16) 20-23 50000 18-26
[TpuMevaHus:

] Menspe 3HAYEHHS TIYOWH TOpHbIX BHIPAOOTOK TPHHHMAIOTCS NPH OTCYTCTBHH TPYHTOBBIX BOJ B
CoKHMaeMOM ToJiie, 60/bUINE — IPH UX HATHYHH

2 Ecnu B nipegenax rimyOWH, yKa3aHHBIX B Tabu, 3aneraloT CKalbHLIE FPYHTHI, TO TOPHbBIC BHIPabOTKH
HeOOXOAHMO MPOXONHMTh Ha 1-2 M HH)KE KPOBNIH c/1a00BBIBETPEHHBIX IPYHTOB WIH MOJA0LIBBL (yHIaMEHTa
[IPH €10 3aJI0KEHHUN HAa CKANBHBIH FPYHT, HO He Oosiee rTyOHH, MpHBEACHHBIX B Ta0bN

3 Ilpu M3BICKAHMAX MNOA TUIHTHHIK THN JysaaMeHTa (ImHpuHaA ¢pyHaameHTa Gonee 10 M) riybHHa ropHbIx
BEIpabOTOK YCTAHABIMBAETCA IO pacuery, a MPH OTCYTCTBHH HEOOXOAHMMBIX JAHHBIX IIIyOHHY BEIpabOTKH
AOMYCKAaeTCA NMPHHHMATEL paBHOH TMOJIOBHHE IHHPHHBI PyHIaMeHTa, HO He MeHee 20 M Jid HecKalbHBIX
rpyHTOB. PaccTosHne Mexnmy BeipafoTkamMHM HokHO ObITh He Oonee 50 M, uMcno BbpabOTOK Mo OIWH
¢yHIaMeHT — He MEHEE Tpex

Moa dyraaMeHTsI I KHAKOCTEH BMECTHMOCTHIO Gonee 10 Thic M° ITyGUHY FOPHBIX BHIPaGOTOK CliEMyeT
Ha3Ha4aThk He MeHee () 75 D (D — nuamerp peszepryapa), yucio BeIpabOTOK AOMKHO ObITH HE MEHEE IHTH C
pacrnioNioXeHHEM OJHOM BhIpabOTKH MO LIEHTPY pe3cpByapa.

PaccTosinne Mexxay BhIpadoTKaMHu (M, B YHCJIHTE/Ie, MUHHEMAJIBHOE YHCJIO0
BbIPA0OTOK — B 3HAMEHATE/I€¢) NIPH H3LICKAHHAX JJIN NPOCKTHPOBAHHA H
CTPOHUTEIHLCTBA HA PYHAAMEHTE H3 BHCHAYHX cBail [14]

Kareropus clio)XHOCTH HHXEHEPHO-
[IpoekTHpYEMOE 3TaHAE KM COOPYKCHHUE Ie0JIOTH4E€CKUX YCIOBHH

| H M1
7072 50/2 30/3

3nanue 10 10 sTaxei BKITOUUTEIBHO C HALPY3KAMH: OT
cteH <500 xkH/m; Ha xononky <3000 xH
3nanue o 16 sTaxeit BKIIOYHTEILHO C HArPY3KaMH: OT
creH <3000 xH/Mm; Ha xononky <20000 xH
BricoTHOe *)ecTroe 3jaHne U coopyxeHue (16-28 ataxxnoe

3JaHHE, CHIIOCHBIN KOPIYC, JOMEHHAA 11€Yb, JbIMOBAas
TpyOa, 31aHKE C HArpy3KOH Ha KOJIOHHY KapKaca

>20000 kH)

I'myOHry ropHBIX BEpaOOTOK M) CBaMHBIX (YHIAMEHTOB B HECKAILHBIX TPYHTAaX cleOyeT
NpUHHUMAaTh, KaK MPaBHJIO, HUKE MPOCKTHPYEMOH IyOHHEBI NOTPY>KEHHUs] HHXXHETO KOHIIA CBald HE
MEHee YeM Ha d M.

50/2 40/3 30/4

40/3 30/4 20/5
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CrnocoObl H pa3HOBHAHOCTH OypeHHSI CKBAXKHH
NPH HHXEHEPHO-TE0JOTrHYeCKHX H3bICKAHHAX [14]

HameTp OypeHus
Criocod Pa3sHOBHAHOCTL A (110 ;;[:amyp YenoByis TPUMEHERNA (BUbI W
OypeHnd crocoba OypeHus by XAPAKTEPHUCTHKA MPYHTOB)
o0cagHBIX TPYD), MM
KOJIOHKOBBIH C npoMbIBKOH 34-146 CkasbHble HEBBIBETpEIble (MOHOJIUTHbLIC) H
BOLOH cnaboBbiBeTpEBIC (TPEIHHOBATHIE)
C npoMBIBKOH 73-146 CxajibHble C1aO0BBIBETPEIIBIC
IMAHUCTBIM (TpeLUHOBATBIE), BHIBETPENLIE H
pacTBOpOM CHIBHOBBIBETPENBIE (PYXIISKH),
KPYNHOOOIOMOYHBIE, MECUaHbIE, NTHHUCTHIC
C npoyBKo# 73-146 CKaJIbHBIE HEBBIBETPEJIBIE (MOHOIIHTHLIE) U
BO3LYXOM cJ1aDOBBIBETPEIIBIE (TPELIHHOBATEIE),
(OXJIKIEHHBIM HEOOBOJHEHHDBIE, 4 TAKXKE B MEP3IIOM
NpPH MPOXOIKe COCTOSTHHH, JUCTIEPCHBIE, TBEPAOMEDP3IbIE U
MEP3TBIX IUTACTUYHOMEPVIBIC
PYHTOB)
C MpoMBIBKOH 73-146 Bce BUABI TpYHTOB B MEP3JIOM COCTOAHHH
COJICBBIMH H
OXJIAK IS HHBIMH
pacTBOpaMH
C npuzadbonHor | 89-146 CKaJIbHEIC BRIBETPENBIE U CUIIbHOBBIBETPEIIBIC
HUPKYIALHENA (pyxu1sKkH), 0OBOZHEHHBIC, TTTHHUCTBIE
TPOMBIBOYHOH
KHIKOCTH
Bcyxyio 89-219 CxaJibHBIE BBIBETPENBIE H CHJIBHOBBIBETPEIbIC
(pYyXJIsikH), necYaHble ¥ IITHHUCTHIE
HeOoOBOIHEHHBIE H c1ab000BOIHEHHEIE,
TBEPAOMEP3JIBIE H ILUTACTHYHOMEP3JTHIE
Y napHo- 3abuBHOM 108-325 [lecyaHsle U rITUHUCTBIE HEOOBOAHEHHBIC U
KAHATHBIN cnabooOBONHEHHBIE, IJTACTHYHOMEP3JIBIE
KOJILLCBLIM Kmoromuii 89-168 InuHucTEIE caGo06BOAHEHHBIE
3a00eM
Y napHo- C npumeHeHuem | 127-325 KpynHoo0OnoMO4YHBIE, TIeCHaHBIC OOBOJHEHHBIE
KaHaTHBIA OOJIOT H KEJIOHOK H C1a0000BOIHEHHBIC
CTJIOLLHBIM
3300eM
Bubpauuonssiii |C npumeHenneM | 89-168 [lecyaHsle 1 rNTHHUCTHIE OOBOAHEHHbIE H
suOpatopa unu c1ab000BOAHEHHBIE
BHOPOMOJIOTA
1liInexoBoiit Pelicoroe 146-273 KpynHooDi10MOYHbBIE, NECUaHbi€, INTHHHCTHIE
( KOJIBLIEBBIM cJ1ab000BOJHEHHBIE H O0OBOJJHEHHBIE
3a00€eM)
[IoTouHoe 108-273 KpynHoo0O10MOUHbIE, NecyYaHble, IITHHUCThIE
cadoo0BOAHEHHBIE K OOBOTHEHHLBIE

lIpumevanne [lpuMenenue apyrux cnocoboB OypeHHS AOMYCKAETCA IPH COOTBETCTBYIONIEM
000OCHOBaHWM B MPOTPAMME H3BICKAHHH
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Llesin B MeTOABI NOJIEBBIX HCC/IEOBAHKH CBOHCTB rPYHTOB
NPH HHXKE€HEPHO-TeoJIOrH4ecKHX uibickanusx [14]

y y H3yyaemrie
Llesin MONEBEIX HCCIEAOBAHKUH CBOHCTB IPYHTOB Dy
HTBI
! O -
= NpeAc/iCHHE NIoKa3aTesieH
R
= :
o foa) g E
MeTonpl g 2 E = = | & O6o3HaYeHue
NOJEBBIX 2 E E 2 | E ’§ ? E‘m roCy1apCTBEH-
ncerreloBanmii | 2 - ~ 123 |Ea|E 3 HOTO CTaHJapTa
. = | =
CBOCTB E o | & E E cleg|E g 2 METOa
IPYHTOR 2 2 | o | &5 £ Rl Qx T MCCIIEI0BAHUI
Sl 8|2 | S |gg|R2|8: |G
- il
e | S8 | 4|s2|25 5852
=z | £ |3 t (28 828538 (e
v L 2] 5 s S IEE|2alle |3 |8
co | 2 [Z8| 2 |§8|sF|gcdlg|E|¢
5 K = s = | E T 23| 5
22 2 |SE| 3 |EE|2E 55|k
v
A & |22 g le2|O08108 5|2 |2
CTaTHueckoe
+ + + + + + + — |+ + 20069-31
30HIHPOBAHHE
MHaMH4YECKOe
A + + + + — + + | -+ |+ 19912-81
30HAUPOBAHHE
UcneiTanne
_ _ n _ _ ~ — + 0+ ] + 20276-85
[ITAMITOM
HcneiTanue "
_ _ n _ _ + _ — + 20276-85
[IPECCHOMETPOM
HcnpiTanne Ha
Cpe3 LiE/THKOB — — — + — ~ — + | + + 23741-79
rpyHTa
BpawarenasHbIi
P n - _ + — + — — | — + 21719-80
cpes
[TocTynareneHEIH
Ty + _ _ n - + — — |+ | + 21719-80
cpes
Hcnerranue
y y —~ — - — + — + + | + | + 5686-94
3TallOHHOH CBaek
Ucnbiranue
y — — — — + ~ + + | + | + 5686-94
HaTYpHBIX CcBait

O0o3HaueHHs «+» — HCCNIEIOBAHUE BBIMOTHAOTCS,
«—» — UCCJICIOBAHUS HE BHIMOIHAXTCS

Hpumeuanne IIpuMmeHeHHE TONEBBIX METONOB JUIS HMCCJIIOBAHHS CKABHBIX TPYHTOB ClEAyeT

YCTaHaBJ/INBATL B HporpamMmMeE H3BICKAHHH B 3aBHCHMOCTH OT ¥X COCTaBa, COCTOSHUS Ha OCHOBAHHWH
TEXHAYECKOr0 3a/JaHuA 3aKa3uyHuKa
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Kateropum nopoa no Sypamocts paipsiaka [17]

KononkoBoe Oypenne

.

Kateropus H
AUMEHOBAHHE TOPHBIX HOPOJI (rPYHTOB)
opoAaebl

| Topd w no4YBCHHO-pacTHTENBHLIM ci0H HWMibl, canponend [IMHBL, CYIIIHHKH, CYNECH
TeKyune-MArKoracTuunsie Ilecky puixisie 3onbl, W1aMbl 6€3 TBEpAbIX BKITIOYEHHIH.

I1 Topd 1 NOYBEHHO-PACTUTENBHBIN CJIOH C APEBECHBIMH KOPHAMH WJIH C BKJIIIOYEHHAMH TPaBHA,
MeNKo#i raneku a0 15% Iauebl Tyromnactuusble, nonyreepapie Cynech tBepaas Ileckn
BOJAOHACHILIECHHBIC, CpeAHEH IUIOTHOCTH IlecYaHO-TTMHHCTHIE MOPOALI € BKIIOUCHHEM
I'paBus, MeJTKOH raibkH 10 153%

[lopucteie poIxibie  AHATOMHTHI, Tpenena, wenbl [loMHOCTEIO KAONMHU3HMPOBaHHEIC
NPOAYKThI BLIBETPUBAHHSA MarMaTHYECKHX MOPOL.

Caxu borroBbie otxoapl 6e3 Teepapix BmoueHW#. lllnaku korenpHbie peixisle, 30161 H
[IJIAMBI YTJIOTHEHHBIE

111 Topd U noyBeHHO-paCTUTENLHLIH ClOH# ¢ rpaBHeM, ranbkoi no 25% I'nuHB nofyTBEpARIE,
NMECYAHUCTBIC, MEPreancThie, 3arurcoBaHHBIE, ¢ TNPOCNOAMH CladolieMeHTUPOBAHHBIX
necyannkoe H Meprened CyrinumHku T1Bepabie [flecku mnotHele IlneiByHB HanopHble
[lecyaHO-ITMHUCTHIE IOPO/EI ¢ TPaBHEM, MENKOH ranbkou (15-25%)

Jlecchl, KaOTMHUTH AJICBPOJIUTHI K NECYAHUKH MITHHHCTEIC, Ca001IEMEHTHPOBaHHbIE
[InoTHele AUMATOMUTHI, Tpenena, Meiabl M3BeCTHAKH-paKyLUCHHHKH, MEprenud peixibie [Hncw
BeIBeTpennie Martdesnrol nopuctele KaMeHHEIE CONIM  YTIIM MATKHE

CraHupl TANBKOBBIE, pa3HbIE CUIIBHOBBIBETPEIBIC.

Hen

BBITOBEIE OTXO/1BI, CIEKABLUIHECA C MEJIKHMH TBEPABIMH BKJIIOMEHUIMH

llinaku xorenbHbIe ciexaBliHecs. CTPOHTENIBHBIR MyCOp ¢ MEJIKHMH 00JTOMKAMH KHpITHYa H
OeToHa.

IV I muHBl TBEpABIE, MOPEHHBIE C BalyHaMH a0 15% IlecyaHo-rnmuHHCTBIC rpaBeIHCTBIE HIH
MEJTKO-TaJIeYHHKOBBIE MTOPO/b! AJIEBPOJTHTHI, NECYAHUKH MNTHHHCTBIE TUIOTHEIE
Meprens 1otHele  Mensl odeHs TUIOTHBle  M3BeCTHAKH  JOJIOMHTHI  BBIBETpEJIbIE,
H3BECTKOBLIE Tyl MarHe3uTsl moTHeIE ['WICH, aHTUAPHTEI YINMH cpefHed KpenocTH
(TUIOTHOCTH)

CnaHubl  TIHHHCTBIC, [I€CYAHO-TTHHHUCTBIC, TOPIOYHE,  YITIUCTHIE, aJIEBPOJIHTOBBLIE.
CeprieHTUHHUTHI (3MEEBHKH ) CHJIbHOBBIBETPEJIbIE B OTAIBKOBAHHBIE

Mepanelie Topdbi, WL, NIAHBL, CYTJIHHKH, CYIIECH, MECKH

beITOBBIE OTXOABI ClIEKABIIMECS CO 3HAYMTEIBHBIM KOJIMYECTBOM MEJIKHX TBEPIBIX
BKJIIOUCHHI.

V [ MHBI MoOpeHHblEe ¢ BKIOYECHHUEM BATYHOB [lecHaHO-IIMHMCTBIC TaIEYHHKOBHIE NOPOIBL
MenkorajleUHHKOBEIE MNOpPOABI € NECYAHO-TAHHHCTBIM  3aMOMHUTENEM. AJIEBPOJHTHI,
apruuinTel [lecYaHHKH Ha H3BECTKOBMCTOM H XKEJIC3WCTOM LIEMEHTE
HonoMuTsl cnaboBeIBETpEnble. AHTHAPUTE BECbMA TUIOTHBIE. AHTPALIMTH H APYIHE KPETNKHE
YIJIN
Cnanusl IMUHUCTO-CMIOAAHBIE, TANBKO-XJIOPWUTORBIE, XIOPUTO-FAHHHCTHIE, XJTOPUTOBBIE,
CCpPHUUHTOBBIC.

Mepansie. HIIBI TUIOTHBIE, INIHHBI TIECYAHHCTHIC, TIECKH KPYTHO3ZEPHHCTHIE H I'PABEITHCTHIC,
NECYAHO-TJIHHHCTBIE IPABEIUCTHIE WIH MENKOTAICYHUKOBBIE MTOPOIb]

VI [ TMHEI MOpEHHEIE ¢ BKIIOYEHHEM BanyHOB cBbllle 35% CpeaHeraledHHKOBEIE MOPOARI
NECYaHO-FTHHUCTRIM  3arO/IHHTENIEM AJIEBPOIMTHI € BKJIIOYEHHEM KBapua AprujuiHThl
BECbMA INIOTHBIE IlecyaHHKH MONeBOWINATOBBIE, KBAPLUEBO-U3BECTKOBHCTEHIE.

H3BecTHAKM TNNOTHBIE, JOJOMHTH3MPOBAHHBIE, CKAPHHPOBaHHbIE MpaMoOpesl KpynHo- H
cpeaHesepHUCTBIE J{OJIOMHTHI IUI0THBIE O1OKH

CrnaHipl KBapLEBO-XJIOPHTOBBIE, KBapLIEBO-XJIOPHTO-CEPHLIMTOBEIE

CKapHBI 3MHA0TO-KAILLHATOBLIE

Mepanble* rJIHHBI TREPIBIE

Hinaku koTensHble cNabOUEMEHTHPOBAHHBIE
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Kateropus
ITOPOIBI

HanmeHoBaHNe rOpHBIX NOpoA (TPYHTOB)

VII

KpynHeiii ranedHuk OCafioYHBIX MOPOJ € MENKHMMH BadyHaMH IleCUaHHKH KBapLICBRIE,
MOJIEBOLIIATOBBIC, OKBAPLIOBAHHBIE,

Hs3pecTHAKH OKBaptiOBaHHBIE JIOMOMUTBI H OTIOKH OYEHB TLUTOTHBIE

CnaHusl cabDoOKpeMHEHHBIE TNIHHUCTBIE, POroBOOOMAaHKOBBIE, XJIOPHTOBHIE H AP.

KBapu nopucTeiii (TPELLIMHOBATHIN ), HO3APCBATHIH

3aTpOHYTHIE BLIBCTPUBAHHEM KPYMHO3ZECPHHUCTHIE MarMaTHdMecKue H MeTaMopdHyecKwe
nopoawl VI kareropus CxapHsl KaJIbLIUTOCOOEPKALLHE ABTATO-I'PAHATOBBIE

Cnexapiupecs OBITOBHIE OTXOABI ¢ OOJNBIIHM KOJHYECTBOM TBEPALIX BKIOYEHHHN
CTpouTenbHblil Mycop ¢ 00J10MKaMH O€TOHA ¥ KPYNMHBIMH 00JIOMKaM# KHpNHYa

VIII

BanyuHo-ranednukoBble OTAOXKEHHR OCAROYHBIX nopod [lecyaHHKH MENKO3EpHMCTEIC
KBapieBbie KoHrnoMeparsi 0CaOMHbIX [10PO] HA H3BECTKOBUCTOM LIEMEHTE

MpaMopb! MeJIKO3EPHUCTBIE JIONOMHMTHI OKBapLIOBAHHEIE

CnaHupl OKPEMHEHHBIC KBapUCBO-XJIIOPHTOBLIE, KBAPLIEBO-CEPHIIMTOBBIE, KBAPUIEBO-XJIOPHTO-
SMUJXOTOBBIC, CITIOAAHBIC

HeBeiBeTpensie KpyNHO3epHUCTBIE MarMaTH4YeCKHE H MeTaMopduueckHe mopodbi. rabdbopo,
AHOPHUTBI, CHEHHTHI, 0a3anbThl, AMabaThl, THEWCHI M AP

3aTPOHYTEIC BHIBETPHMBAHHEM CPEAHE3ePHHCTHIE Nopoipt 1X kaTeropum

CKapHEI KPYITHO- M CPEAHE3CPHUCTLIE aBMUTO-rPaHaTOBLIE H ABTHTO-3MTHAOTOBBIE.

IHInaxu KOTEJIBHBIE  CLIEMEHTHPOBAHHBIC,  METAUTYPrUYECKUE  PBHIXJBIC beton
HEapMHUPOBAHHBIN U3 TAJBKH H IEOHA 0CAA0YHBIX MOPO

IX

KpynHbiii rajeqHdk MarMaTH4eCKMX M METaMOp(PHYECKMX [OpOA ¢ MEJKMMH BAJTyHAMM.
[lecyanuxd kKpeMHHCTBEIE KOHITIOMepaT MarmMaTH4YeCKHMX H MeTaMOpPHUYECKMX [opoa Ha
H3BECTKOBHCTOM LieMEHTE. OKpeMHEHHBIE U3BECTHAKH, TONOMHTHI, ClIaHI{bl KPEMHHCTHIE
HesbiBeTpeble CPECIHEIEPHUCTHIC MArMard4eckue M MeTaMmMopHYecKHe Mopoas radopo,
OUOPHTHI, TPAHUTBI, CHEHHTHI, NOPQHUPHI KBAplEBBIC, Ty(bl NOPPHPOBbLIE OKPEMHEHHBIC,
rHeiicd, GWITUTEL K Np 3aTPOHYTHIC BLIBETPHBAHHEM MEJIKO3EPHHUCTHIE MAarMaTHYECKHE H
meTaMopdHueckue mopoabl X kateropum. CkapHsl  KPYNHO3EPHHUCTHIE TPaHATOBEIE,
MENKO3EPHUCTEIC aBIHTO-3HAOTO-rPaHATOBLIC

BanyHHO-TaleYHUKOBBIE OTJIOKEHHS MAarMaruyeckhx M  MeTaMoOpUUecKHX nopo
[lecyuanmkd cnuBHBIE, OYE€Hb IUIOTHBIE, KBapueBble, KpeMHuCThie  KOHrnomepar
MAarMaTH4eCKHX U METaMOPPHUSCKHX MOPOJ Ha KPEMHHCTOM LIEMEHTE

HeppiBeTpennsie  MENKO3EepHUCTHIE ~ MarMaTWdYeckde  rnopoael.  ragbpo,  OUOPHUTHI
OKBapliOBaHHbIE, IPAHHMTBLI, CHCHWTHI, Oa3anpTel, AUaba3bl, aHIE3UTHL, JALMTHI, JIHITAPHUTEI,
KBApLIEBHE NOpQHPHI, TOPPHPHUTEL, TPAXUTH M JIp. HeBEIBETpENbIE T'HEHCHI MEKO3EPHHUCTHIE
HECJIaHIIEBBIE, 3MEEBUKH OKPEMHEHHBIE, KBapHUTHl HEPaBHOMEPHO3CPHHMCTHIE, HErMAaTHTEI
IUIOTHLIE CHIBHOOKBapiioBaBHbIe PoroBuku KaaplieBwle Opekuud ¢ KBapuEBBHIM LIEMEHTOM,
KBap1] >KWIbHbIH CKapHBl OKPEMHEHHBIE MEJIKOKPHCTAJUIHYECKHE, IpaHaToBbie beToH
HEAPMHPOBAHHBIH W3 FAJIbKU H LieOHA MarMaTHYECKUX U MeTaMOpPHIECKHUX NMopoa

XI

HeeniBeTpenbie MHUKPOKPHCTA/UTHYECKHE U MHKPOCTPYKTYPHBIC MarMaTHYeCKHE MNOpOAbI
MHKPOTrpaHUTHI, 0a3aJbThl, aHAC3HATHI, TPaXuThl, OOCHAHAH W np SIIMB!I KU KBapLl IUIOTHLIE,
MEJIKO3CPHHCTHIC KBApUHTBI, POrOBHKH JKEJIC3HCTHIE OYEHb IUIOTHBIE, KOPYHAOBBIE MOPOAD!
CnaHup! AIIMOBHAHBIE KPEMHHCTHIE

XII

HespiBeTpenbie  MOHOJIMTHO-CIHBHBIE TOPOABI  MMKPOKBApPLMTBI, ALIMbI, KPEMEHb,
KOPYHAOBbIE€ opoArl beroH apMHpOBaHHbLIH

ITpu HanpaBieHHOM OypeHHH CKBa)KHH K HEHAM MPHMEHAIOTCH KO PHIMEHTEHI,

IpUBEICHHBIC HUXKE

g Koueusas riy6una Yron HakJIOHa K TOPH30HKTY, Tpal.
CKBa>KMHBI, M oT 70 mo 50 50 1 McHee

i o 50 1.05 11

2 ¢cB 30 108 1.15
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Mexandueckoe YAapHO-KaHATHOE OYPEHHE

Kareropus
nopoab

HaumeHoBanue ropHsix NOpoa (CPYHTOB)

S S

Topd u noupeHHO-pacTHTeNbHLIE /IO [ HHBI U CYTTIHHKH TEKydHe-MiarkomiacTuuHbie [lecku u
CYIIECH pbingbie, BiaxHble WMnwl Jleccol yBNaKHEHHBIE
301bl U LINAMBI phIXJIble

[]

Topd 1 NOUBEHHO~PACTUTENBHBIN CNOH C IPEBECHBLIMU KOPHAMH, IPUMECHIO IMPABHS., MEIKOH rajibkH
10 15% [nuitibi neHTOMHbIE, TNacTH4dHbie W Necuyanbie CyrauHx# TyrofnaacTHunbie [lecuk #
CyNEeCH CpeAHeH MIOTHOCTH [lecyaHo-TIIMHUCTBIE NOPOABI ¢ BKIIIOUEHHEM IPaBus, MEITKOH ralbky
no 15%

JIHaTOMHTLI, TPEIEna NMOPHCThie, Mellbl CAA0bBIC

30Nb1 H L1aMb! YTUTOTHEHHEBIE, caxd MYCOop NpeRMYyLIECTBEHHO U3 OPTaHUYECKUX OTXOI0B

it

I MUHBl M CYIITHHKH TNONYTBEPABIC, Cymech TBepAble 1lecky TIoTHBIE M Cyxue llecku
BO/JOHACHILLIEHHBIC U TUIBIBYHBE, AalOlIHe NpH OYpeHHH «TpobKy» o 2-X MeTpoB [lecdaHo-
FMAHUCTBIE TIOPOJLI ¢ TPaBHeM, MeJTKoH ranekoil no 25% Jlecch

HHaTOMUTEI M TpeNeNa IJIOTHbLIE, MeJibl, THIIChI BBIBETPEIbIEC, MEPTENH H KAOTMUHHUTDI PhIXJILIE

30Nb1 A LINaMbl CliexxaBliyecs foTHbIe 11Inaku korenbHbie MeEnkue phixible Mycop U OBITOBBIC
OTX0AbI ¢ HeOONbILKM KOMWYECTBOM MENKWX TBEPABIX BKIIIOYeHM

["IHHBI U CYTTIMHKH TBEpAble |leCku-MabIBYHBI, AafolKe NpH OYpeHUH «podky» OoJee 2-X METPOB
[ lecuaHO-TNIMHUCTBIE T'PABENUCTHIE MOPOAbLI C MEJKOH TanbkOH [ pPaBHHHBIE MOPOABI C [1€CYAHO-
ITTUHUCTBIM 3ANOIHUTENEM APrA/IMTHI TNTHHUCTBIE Ca0ble, RECYaHUKU TNTHHUCTBIE, AJIEBPOJIHTLI

M3BeCTHAKH-paKyLUIEIHHKH TMOPHCTBIE, MEPreNH, MENIBl TUIOTHEIE, KAOJHHHTEI, I'MIICH], AHMHAPHTEL

I\Y KamMeHHbIE conu OmoKH NOPUCTHIE, YTTIH MATKHE
CraHbl MATKHE
Mep3nsie TOpQBbI, UIbL, [JIHHBL, CYTTTHHKH, CyNecH, necku Jlen
LHnakn koTeNbHbIE Clexaplinecs bbITOBbIE OTXOALI M CTPOUTENBLHBIA MYCOp, CHEXaBlUHecd C
JAPEBECHBIMU ¥ MEJIKUMH TBePABIMU BKJIFOYeHNAMHU 6€3 JKEAE3H0I0 ToMa
I THHBI MOpEHHBIE C BKIFOYEHHEM BajyHOB 10 25% MenaxkoraneyHukoBble MOpPOABE ¢ TE€YaHO-
FMTAHUCTBIM  3AMONHUTENIEM € MenkMMH  BallyHaMH oOcalodHbix nopox [lecdaHO-rnmuHHCTHIE
FAJIEUHHUKOBBIE MOPOALl ApPrujulMThl, NMECYaHHKH HA HU3BECTKOBUCTOM MM JKENIe3UCTOM LIEMEHTE
KoHrjioMeparbl OCaJOYHBIX TIOPOJ Ha NeCYaHO-MIIHHUCTOM, H3BECTKOBHCTOM H XKeJle3UCTOM
LIEMEHTE
M3pecTusikk JlonOMUTHI BRIBeTpENbie Mepreny miuoThbie Yrim cpeiHeii kpenocTy

Vv ClaHubl CpeaHen Kpenoctu
Marmatuyecke H MeTamop@HYeCKHE BhIBETPENbIC T[PAaHUTHI, AHOPUTHI, CHEHHTHI, raddpo.
OasaneTel, AUaba3bl, rHEHCKH! M P
Mepaiible UMW U TIWHBL TUIOTHBIE, TIECKH KPYMHO3EPHHUCTBIE, MPaBEIUCTRIE, NECUaHO-IMTHHUCTEIE
NOPOJILL ¢ BKJIQUYEHUEM [PARUSA, IANLKH, TPapUHHbIE TOPONL] ¢ MECYAHO-TIIHHUCTRIM 3AMOIHUTENEM
lnaku koTeneHee ciaadocueMeHTHpoBaHHble CTpOUTENBHEI Mycop. CliexaBlUHiicd ¢ 00I0MKaMH
KApNU4Ya H O6eTOHA O€3 XKENe3HOrO jioMa
['ninpl MOpeHHBIE ¢ OONBIIMM KONHYECTBOM BAYHOB (CpelHEraneuyHHUKOBBIE MOPO/bl ¢ MEeCYaHo-
CAHHUCTHIM 3a00JAHATENICM ¢ BAJlyHaAMH OCAZOYHbBIX [MOPO/
KOHrnoMepaThl MArMAaTHUECKMX U METAMOPOHUUECKHX NOPOA HA KPEIKOM W3BECTKOBHCTOM HEMEHTE
OKBaplLOBAaHHbIE KPENIKHE NECYAHHUKH, H3BECTHRKH, clIaHBl MpaMopsl, JOJOMHTEI

VI KpynHO3epHUCTBIE IpaHUTLI, AMOPUTHI, MENIATHL, rab0po, 6a3anbTel, AHabaszbl, NOPEPUPLL, THEHCHI 1
np
beTtoH HeapMHUpOBaHHBIA u3 Tagekd W wlebHA ocamouHelx nopox Ilmakun koTenbHEIE
CUEMEHTUPOBAHHEIE Kperikue CTPOUTENEHBIA MycOp CleXaBIHHiicd ¢ KPYMHBIMM OOGIOMKaMu
Kupnuua U GetoHa 0e3 xkenezdoro noMa
KpynHorajeyHukoBele NMOPoJAbl ¢ MECYAHO-TTHHUCTHIM 3allONHUTENIEM ¢ KPYNMHBIMH BaJlyHaMH
MarMaTHyeCKHX U MeTaMopthHIECKHX Nopo]
KoHrjpoMeparel Ha KpEMHUCTOM LiEMEHTE

VII KpeMHUCTBIE H3BCCTHAKH. NECYAHHKU, CIAHLbI

Mejiko- U CpedHe3epHHCThie MAarMaTH4eCKHE U MeTaMOpgHUYECcKHe TNOPOIbl TPAHWTHI, JHOPHTHI,
rabopo. aHae3uThl, HazanbThl, 1Habaswl, rHeHch U Ip
beTOH HEapMHUPOBAHHLIA N3 TAJILKU | 1eDHA MarMaTuyeCKux 1 MeTaMopdpUUecKRX. mopo

52




lLleHsl Ha HEKOTOpbIEe OCHOBHBIE BHABI HH)KEHEPHO-T€0JOrHYeCKHX

H3bICKaAHUH [17]

Llens! Ha kon0HKOBOE OYpeHHE CKBaXHH (H3MepHTENb — 1 M)

HanMeHOBAHHE Kareropus nopons!
paboT | {m | Iv Vv |vi|vo|vi] x| x | xt|xo
bypenue ckBaxxunubl auaMeTpoM 10 160 MM, rmyOrHOH, M
] Ho 15 3601384 426|456 | 4791552599744 |997 |1458|2183(4727
2 Cs.15m3025 |314|338[362|14101434|506{554 (6981950 (140.0{2138(4682
3 Ce 25n050 {285 309 313.380 409 (481 (529 682|901 {1369(211.3|4657
4 1 C.50mo 100 2511275291327 (3971459507 (665859 (1347{2081(4603
S | Ce. 10010200 269|283 307|360 |389 (487|554 | 777|969 {145.2|2275(503.1
6 Cs. 200 2831307 1348397 14255191592 805 |100.1{1501(2354(5221
To xe, nnameTpom ¢B. 160 1o 250 MM, riryORHOH, M
7 J Ho 15 620 (663|727 | 788 1837 (947 11017|1259{1667|245.8|3708|804 7
8 CB 15n025 [54859.11617]71.1 1743 |8651905(1196[162912415|3636|7967
9 CB 251050 |[508 5505841664 (712824878 |114.711558(2338|3588}7908
10 T CB.30n0 100 (459502 (554608 {698 (793|866 (1128143 7{2303(357.6(784.9
11 | CB 10000200 (465|507 (589|663 |722[858{969|1359|1655(2530(3880{8579
12 | Ce. 200 47015251617 1709 7701899 (1021[1389{17191260414039(8889
To xe, nuaMeTpoM ¢B. 250 MM, rITyOHHOH, M
13 | Ho 15 637 (677|751 | 795|857 (973({1045(1286|1689(2487 (3776181735
14| CB 151025 r56.7 | 615639 735|762 |889 1968 1219(1665(2457|3712|809.9
15| Cs 25 13050 r49.3 563 1605|685 | 73518511925 ]1165]1583{2368|3665|8053
16 | Cs 5000100 (424 l 477 | 5341629 | 71,7 | 809 | 89.9 {114.5t1455({2345|3622|7989
17 | C 10010200 | 460|525 609 | 687 | 7451889999 [1379(1679]2539(3949|8729
18 Cg. 200 49 4 | 56.9 {650 734 | 782192911049 11411{1741{2600]411 79058
IIpumeuanwe. [Ipu 6ypeHny cKBaXXHH CaMOXOIHBIMH H II€peIBHKHBIMH YCTAHOBKaMH €3
YCTpOHCTBA IUPKYIAUHOHHOM CHCTEMEI K lIcHAM TPUMEHAIOTCA KO3 PRUHEHTEL: 0 9 — 1
CKBa)XUH IryOuHOM 10 15 1 25 M; 0.95 — 10 Xke, cB. 25 M.
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[lens1 Ha OypeHHe CKBaOXXKHH MEXAHHYECKHM YIAapHO-KaHATHBEIM CITOCOOOM
(u3mepHTENb — 1 M)

§ HauMeHoBaHHe paboT 7 T Iﬁll"r = 0P ﬁ? L 3“ * VI T VI
| | Bypenue cxkpaxxunbi auametpom 1o 127 mm | 163 | 184 [ 227 ]340 | 584 | 881 | 226 6
To e ruamerpom cB 127 110 168 MM, riryGHHOM, M | 3
2 |n020 197 | 221|292 390 | 648 } 116.4 | 255 6
3 jcB 20 188 1207 1267 1368 ;611 [1041] 2437
To xe nHameTpoM cB 168 1o 273 MM, ITyOHHOH, M B
4 | no 20 344 1384 | 445 | 625 | 852 [ 1184 296.0
S {ce 20 mo 40 342 (382 | 428 [ 602 | 82.5 | 1056 | 286 4
6 |cB 40 354 [ 399 | 461 [ 644 | 87.3 [122.4] 3024
To >xe tHameTpoM CB 273 10 426 MM, ITTYOHHOH, M ~
7 |no 20 487 {532 | 629 [ 81.0 | 1270[191.0] 3350
8 |cs. 20 no 40 431 [ 480 | 568 | 744 [ 112.9[1998] 3204
9 |cs. 40 no 100 398 (447 | 534 [ 720 |1093]1919] 313.8
10 |cB 100 . . 374 | 42.7 | 55.6 | 738 {123.1]1926] 3551
To xe nuamerpom cB 426 no 529 MM, riryOHHOH, M
11 | no 20 756 | 84.3 [1003[12841211.21321.5( 7839
12 [cB 20 1o 40 693 | 779 | 891 [1221[1959[305.8] 7659
13 JcB 40 1o 100 661 | 744 | 788 [109.2|1904(2849] 72738
14 |cB. 100 647 | 713 ] 845 [1159]1756[293 6] 755.5
To xe nHametrpoM cB 529 1o 630 MM, riTyOHHOMH, M
15 |no 20 892 | 998 [122911536251.813791{9167
16 {cB 20 1o 40 862 | 94.6 [ 11561454 (2472 1363.9| 8873
17 |cB 40 1o 100 _ 820 | 907 {1124 14282404 [351.1]8524
18 |ce 100 no 160 _ 788 | 89.7 | 984 [1247(2233{3231] 763.7 |
19 [cB. 160 ] 17211832 [1074]1332]2301[323.0] 769 6
| To xe JAHaAMETPOM CB 630 MM, rTyOHHOM, M -
20 | a0 20 10381128 /1391[1673[2670{3986] 9362
21 |¢B. 20 10 40 103 7] 112.5]|1405]172.9]2887 432010413
22 [¢B. 40 10 100 1103[1169]143.1 17682921 [ 4196 [1020.8
23 [cB 100 no 160 10071117 [127.0]15992738|3898 | 893.5
24 {cB 160 917 110061294 1604|2760 ] 400.3 | 968 6

lleHEbI Ha HEKOTOPBIC OCHOBHEIE BHABI HCCIEAOBAHUHA (PH3UKO-MEXAHHYECKHX CBOMCTB INIMHHACTHIX
TpPYHTOB (H3MepHuTens — 1 obpaszen)

Ne HauMeHoOBaHHe onpeneICHAH [fena

[TonHeIH KOMIUIEKC onpeae/ieHHH PH3HYECKHX CBOHCTB INIHHHCTHIX FPYHTOB C 47 |
BKJIIOYEHHEM YaCTHLL JUaMeTpoM >1 Mm (caeiie 10%)

J—

r_

2 | To xe, /I8 TPYHTOB C BKJIXOYEHHEM YaCTHII AUAMETPOM > 1 MM (n:[reﬂee 10%) 38 4
3 [TonHslH xoMIIEKC (PH3NKO-MEXAHHYIECKHX CBONCTB IJIMHHCTOIO I'PyHTa HeHapylleHHOH 193 0
CTPYKTYPhI noa Harpy3skoH ao 0 6 Mlla
4 |To xe, ns rpyHTa HAPYIICHHOH CTPYKTYPH 2202
> | BIaKHOCTH TTHHHCTBIX FPYHTOB 40
6 |I11OTHOCTh FIHHHCTBIX TPYHTOB 4.5-9 2
7| MonHeli kOMIIEKC ONpeCNICHI (hH3HIECKUX CBOHCTB necuaHbIx TPYHTOR | 453
8 | ITomHBIA kOMNNEKC PHIHKO-MEXaHHYECKHX CBOHCTB NeCYaHBIX IPyHTOB 1259
9 JpeHHpOBaHHOE UCTILITAHHE ITTHHHCTBIX IPYHTOB IPH TPEXOCHOM CXKATHH 741 4

(1 onmpeneneHue)
g npUONU3UTENBHOrO oNpeaeneHns CMETHOR CTOMMOCTH CTaHAAPTHOro JI0roBopa cyMma OypoBbIX
n naboparopHbix pabor yMHOkaercs Ha k=13-16 (HauMeHbIUME 3HayeHHs Kk TP pacuerax c
HCMBITAHHAMH Ha TPEXOCHOE CXKAaTHE) H Janee yYMHOXaeTcs Ha WHQuauuoHHbIH HHAeKkC K  3arem
paccunrTbiBaeTes HAC u cymmupyerca ¢ obmeh sennumnoii
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Buabl 1abopaTopHbIX onpenesieHuii cBocTB rpynTos [14)

I pyHTHI
JlabopatopHoe - S 2kl — I?)SO;I;;::H:;
KPYIIHO- LLJICBAT BCH-
ONIpeNEcIICHHE ckamnipie] PV necaaniel PHICBAThIE H y
00IOMOYHEIE rMUHACTRIE | HOTO CTaHapTa
'paHyjoMeTpHUECKHI COCTaB — + + C 12536-79
[MeTporpaduueckuii cocran C C — — _
MHUHEpaNLHBIA COCTAB C C C C =
Banoro# xHMHIECKHI COCTaB C C C C _
CyMMapHO€ COACp)XaHHE erko-
H CPEAHEPACTBOPHMBIX COJIeH C C C ¢ B
EMKOCTE NMOTJTIOUIEHHA U COCTaB _ B C
OOMEHHBIX KATHOHOB B -
OTHOCHTENBHOE COAEPXAHUE B C C C 13740-79
OPraHHYECKHX BEMIECTB
[MpupoaHasd BIaKHOCT C + + + 5180-84
[TnoTHOCTE + + + + 5180-84
MakcuMansHas UIOTHOCTE — C C C 22733-17
[1HOTHOCTE B MpeaeIbHO B C C _ B
[UIOTHOM H PBIXJIOM COCTOSHHH
[1NOTHOCTH YacTHIl IPYHTA — + + + 5180-84
["paHHLBI TEKYIECTH H . _ + 5180-84
pacKaTbIBaHUA
YToN ecTeCTBEHHOTO OTKOCa - C C — —
MakcumanbHasa MONEKYIsApHas _ B C C B
BIATOEMKOCTD
KosdduimeHt punstpalmu — C C C 25584-83
PasmMokaeMoCTh (CKOPOCTS C _ _ C B
pa3sMOKaHHA)
PacTROpUMOCTB C — —_ — _
Ko>hduLmnenT BoIBETPEIOCTH C C — — -
Koppo3uOHHAast aKTHBHOCTb — C C C 9 015-74
23908-79
— +
C)KHMAEMOCTS rpyHTa C C 26518-85
26518-85
— +
ConpoTHBIEHHE TPYHTA CpPE3y C C (7748-78
26447-85
BpemeHHOE COIPOTHBIICHHE 4 C B C 21153 2-75
[PYHTOB OMHOOCHOMY CKATHIO 17245-79
24941-81
ColpOTHBITCHHE MEHETPALIHH — C — C —~
0O6o3BaueHHns
«+» — ONpeae/ICHHE BbITIOIHAETCS;
«—) — OTIPEAEICHHE HE BBINOJHACTCH,
«C» — onpeneneEHe BRIIIOJIHAECTCSA MO CreHANBHOMY 3afaHHIO
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9G

Buabl n1abopaTopHbIX ofipeae/ieHHH aHAJIH30B BOAbI H METOAbI HCNbITAHHHA [14]

KopposnoHHas AKTHBHOCTB

AHanuz BOJEbI

BOAB K oﬁmlg_qxam kabenefi - I creuHanbHBIA 118 MeToa ucneITaHud
JlaGopaTopHoE ONpeeNeH e CoKpameH- ) | XapaKTEpHCTHKH MOJI3EMHBIX | HIH 0003HaYCHHE
CBMHLIOBBIM | ATIOMUHMEBBIM Lon |CTHAAPTHBIH| MOMHBIH | BOJ, HCTIONB3YEMBIX B KAU€CTBE | TOCYAapCTBCHHOIO
HCTOYHHKA XO03 -IIMTHEBOTO cTaHjapra
_ _ ~ N - . N | | BOJOCHA0KEHHA ] .
Pu3ngeckue cpolcTsa: + + OnucarenpHbIN
TeMIepaTypa B MOMEHT B3ATHA rpoOkl, °C + + + + + + 1030-81
3anax 1Ipu reMneparype, °C
20 — - — — + + 3351-74
60 — - — - + + 3351-74
BKYC ¥ NpUBKYyC np# TeMmnepatype 20°C — — — - + + 3351-74
LBETHOCTD - — — - + + 3351-74
NPO3pa4vHOCTD - — - — — + 3351-74
MYTHOCTb - — ~ - — + 3351-74
B3BCIICHHEIC BEIIECTRA - — - — + — OnucarenpHBIH
Bopopoaubii nokasarens pH + + + + + + pH-meTp, 2874-82
Cyxo# ocTaTrok — - + + + + 181.64-72
['ugpoxapOoHaThI - — + + + + YHAPHLHMPOBaHHBIH
Kapbonats! — — + + + + «
Cynpdarsi — - + + + + 4389-72
XJopuasl + + + + + + 4245-72
Kanpuu# - — + + + + YHNHLMpPOBAHHEIH
Harpuii — ~ - — + — «
Kanui - - — — + — «
Harpu#t + kanui - — o o - ITo pacuery —
pacyery pacyeTy
KecTKOCT.
[lo
obias + — Toxe To xe + 4151-72
pacyery
KapOOHaTHaA - — « « To xe [To pacuery —
[IOCTOSAHHAA - - « « « To xe —
Yraexucnora ceobogHan - - — + + + YHUDHULHPOBAHHEIH
['ymyc no
OxHcnsAeMoCcTh NepMaHraHaTHAsA OKHCJIR- — — + + + «
€MOCTH




(IpOJOKEHHE)

5] Anan
o oo et T e s sapeerepera] MO s
JlaboparopHoe onpeneneHue - COKpalleH~ y ., | MOJ3€MHEIX BO, HCTIOIb3YEMBIX B FUIH 0DO3HANEHHe
3 CTAHAAPTHBIHU | TIOJIHBIA ’ rocyaapCTBEHHOrO
CBHHIIOBBIM | ATIOMHHUEBBIM HBIH Ka4yeCcTBe HCTOYHHKA XO3 - CcTaHAapTa
B [ | | L [IHTHEBOrO BOROCHAOKEHHA | |
KpemHekucnora — — — — + — «
CoeavHeHHd a30Ta.
HUTPATh] - - — + + + 18826-73
HHTPHTE + — — + + + 4192-82
aMMOHHHI - — ~ + + + 4192-82
Xeneso
ob1iuee + + — — — + 4011-72
AAKHCHOE B B B + + + VHHCbHHIl;pDBaHHH
OKHMCHOE — - — + + + «
Marxau#i — - + + + + «
drop — —~ — + — + 4386-81
Maprasen — - — — — + 4974-72
Menp — - — — — + 4388-72
[{uak - — — — - + ~
bepumii - — - - - + 18294-81
MonuOaen — — - — — +- 18308-72
MBHIBSK ~ — - — ~ + 4152-81
CeuHen - — — - - + ~
CeneH — - ~ — — + [9413-81
CtpoHumii — -~ - — ~ + 23950-80
AJTIOMUHUHA - — — — — + 18165-81
Tonudocdars: — ~ - - — + 18309-72
[Tonuaktunamun — — - — - + 19355-85
YpaH -~ — - — - + —
Paaui - — — — - + -
MukpobroiornuecKne NOKA3ATEIH:
KONMU-HHAEKC — — — — — + 18963-73
YHCJIO MUKPOOPTaHH3MOB B | MJ1 BOADI — — — — — + 18963-73
Ob6o3HadeHnA. «+» — ONpeAcIeHHE BLIIOMHACTCS, «—» — ONpeNeSIeHHe He BHIMOJIHIEeTCA
IlpuMeuanne. I1pH NpoBeACHHH KOMIUIEKCHEIX H3BICKAHUH COCTAB ONpEAeIIeMbIX KOMIIOHEHTOB CJIEAYET YCTaHABIUBATE ¢ yueToM Tpebosanui CI1 11-102-97

LS
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['pysT Qv HacCEIMHOMN

OObexT CocTaB HaCBHIMHOTO I'PyHTA e Hloreps npu ¢ C, krc/em” E
Py P Pd IPOKAJIUBAHHH | HOPM./pacd. | HOPM /pacy. Krc/cM®
Hab. Yennsl, npavan
#3 GOPMOBOH. TIecKka CyrimHoOK, cymecs, apeca | 1.98 | — — — 16/14 0 19/0.08 20
AcCTpaxaHCKHH HOPT, [Ile6eHb ¢ mecYaHbM H B _ Is10 ~ 10/17 N 40
IPUCT S U/ [THHUCTHIM 3aI0JIHHTEJIEM '
Hexerons, Jlorosoi Kupmuu, meu, 180 | — B _ 21/19 0 07/0.02 20
MeJI. KOMOHHAT CTPOMTENbHBIA Mycop | '
To xe Pa3pyIUEHHEIA MelL, 170 | - | - - 18/16 0.06/0.02 40
IPOCHOAKHU IJIHHBI, PACT., Ul

To e Llebers u apeceaMenmac | 4 gq | _ | _ - 20/18 0 1/0.03 90

MCJIOBOM KPOIMKOIA

[ileGens u gpecrac
Karynesck, npusan METAIIONIOMOM, ¢ CYyTJL 200 | - — - 32/30 — 100
Norp HeMeHTA

3ar10.1

Bepx. Msukogo, HlebeHp N3BECTHAKA, 216 | - B _ 21/19 0 2/0.07 500
MpHYaT 3A[IO/IHATENb H3BECTK, MYKa ‘

HRITeEMHRIdO XHODIIeIIIdEU WIHHRY o1l WeHOHI9d Wwradol1o)oH

™

d ‘[ JMHMKOIrKA[]

Ol F0LHAJI 2410HO0T) SUNIIRUHEXIW~-ONUEH
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I'pyHT bQ1v TOp( pasaudHO# CTENEHH pa3l0oXEHHA

06 ['my6buHa, CreneHp roTepa TpH ¢° C, xrc/cm’ E
BEKT w Ps ", oF e IpOKaJIH- 2
M Pa3NIOKCHHA - HOpPM./pacy. | HOpM./pacy. | Xrc/cm
Hab. Yennsi, npoMnopt 0-2 | caabopassioKuB. — — 1.06 — 5.88 34 10/6 0.12/0.08 —
Kamb6apka, nopr 0-3 cpeaHepasznoxus. | 251.4 [ 2.21 ] 1.16 0.39 5.36 no 76 12/9 0.36/0 29 —
Toboneck, norpeOGeHBHIIN 20-60% — — | 1.1-1.5 — — — 22-28 0.1-0 25 15-50
He norpeOeHHRH 0-3 cnabopasnoxuB. | 12-18 | 1.7 |0.8-1.0 ~ 12032 — 17-26 0.1-004 |04-15
| TO e 0-5 cpeanepasnoxus. | 9-12 [1.65 10.8-1.1 — 12-20 — 13-22 0 08-0.15 1-3
TO Ke 2-6 | cumnopasnoxws. | 4.5-9 [1.45[09-1.1] - | 812 - 11-19 | 01-0.18 | 2-3
norpebeHHBIN 4-6 cnabopaznoxus | 2-3.5 | 1.5 {0.9-1.0 - 3-7 — 14-26 0.2-0.3 8-13
TO XKe TO Xe | cpeadepaznoxuB |1 8-2.6| 1.6 |09-1.1 — 2.8-5.2 - 8-18 0.2-0.4 10-17
TO XK€ TO Xe | CHibHopasioxus |1.1-22] 1.8 [1.0-12 — 2-4.3 — 2-13 0.3-0.5 12-38
CYXOH, INIOTHEIN — — <3 -~ _ 0.20 5 _ - . 26
MAJIOBIAXKHBIN, IJIOTHEIA — — 3-6 — — {0.2-0151 5-8 —~ - — 24
zgzﬁzf;i’;‘:_"“" - - 69 | — | - [015-0.1| 8-14 - - - 1.9
RN - - 913 | — | - 0.1-006] 14-20 - - - 1.5
HIOLIT. BIANCHAIH, - - >13 | - | - | 006 | 20 - - - <1.4
PBIXJIBIH
PoxnectBenoe. lllypdrr 0-1 |cpennepasnoxuB | 6.3 151 1.0 0.15 10.2 0.82 21 01l 1.0
, BEPXOBO — 18-46% 8-14 | 1.55; 1.08 — 12-23 — 1=0 04-0.16 1-1.5
To e, HH3HUHHEIA ~ 27-51% 7-10 {1.50] 1.07 - 8-16 — t=0.08-0.22 1-2
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['pysT b,aQiv Hn TeMEO-cephIil U YepHEBIH, TEKYyIRH

I'pancocTaB - o
5 E-% 2 HE S o
S -2 |, & £8e Z
OOBEKT Sl el g| W W |w E I |Wsa | Sy | ps | P | pa| € SE ] % E_ 2 @ 3
> = .
11|28 3 28] g U= )
o
A3zoB mopt, Oeper loHa | — | 12 | 46 | 42 39 — - - — — — — 170 | - 1 24 — 5 02 —
To e, pyciio 10) 46 | 21 [ 23] 60 | 39 [ 25 [ 14 [25] — | — |262[159[1o0[170] - [ 4 0 05 _
To xe, pycio — 134 } 37129 | 48 46 28 18 | 11 — - (2661701 115( 130 - 8 0 05 —
Payctoso, MocT 1 ~1635|2291136] 492 |482| - | - 10| - | = | - {168)113)135] & 7/5 0 1/0 05 _
30J10TOBA ]
EUcK maccaXkwp nmpuvan | - — — — — — — — | 147 — — —~ 180 | -— 110 — 5/3 0 15/0 05 10
To ske 49]161)359{431] 458 [420 ] 216 [204|118] 474096273174 ]119]1296] ~— 5/3 0 15/0 05 10
{lnotina Hap Ye, — |91 |675(234| 605|559 (318 |241|118] - | — | = | - | = | - 6 3 4 013 _
NOM/0TH
Cenurep, r OCTaLIKOB — — — — — — — 110 20 — - ~ 1681113 ) 135 — 3 01 20
Hukosnaeska, asropopora| ~ | 133[530[337] 694 [ 682 ] 350 [332]104] 699 099|266 | 157]093]1861] 7 6 013 -
Toxe, mepectmmame, | — | — | — | — (6926231292 (331(12] - | - [263{172[1m[157] - 6 0 05 20
Mapduno, tomorapixa | — | 91 |6751234] 605 [ 559 | 318 [241 118 - — — — — - -~ 4 013 —
Hexerons - [242{408(350[ 470 [402 [ 233 [162[146[ 470 [100] 265 ] 1731118 1246] 14 [ 10/7 | 014011 13
To xe — 18715021311 558 [ 502|278 [ 224125645 ]086]266]|153][098[1715] 15 10/7 | 014/0 11 13
Boamuks, /ICO ~ |72 |566(362| 754 | 759 | 331 | 424|099 772 |098{ 256 | 150 | 086 |1997] 15 8/6 0 05/0 03 4
«CriapTaky
~€PCOH, HIDKHHIA ~ 1222(615{1631 538 {471 {284 )187 135|531 096|268 |168|112[1423] 82 | 10/5 | 026010 | 15
FOEH3OHT A | 1 |
:;p”;:;::pmﬂﬁ 94|1991479|228(1678(1400[1226{174[260)1820(092|221 (1170444023 325 - _ _
To xe | —1282(514204]1472| 711498 [ 213 [218]1511{098]240 | 140 062[3477] 201 | - - -
Huxono-bepe3oBka — — — — - - — - |>10] - — — 160 | - 150 - 10/8 007/004 —
Pa3aHe, mpwuan Mycopa | - | 63 [568]369] 063 [055]029 [026]128] 072097264 [154[001]1916] 01 [ 2/ 0 1/0 06 5
TinoTiHa Ha p Camsinke | - | 77 |574]349] 097 [ 084 | 061 [023[156] 121 [097]256]139[068[2829] 03 5/3 0 05/0 02 5
TeMpIOK, OpT ~| = | - | - [os8|054|031 023|135 059 100(27s 1671021606 o1 [ 72 | PO | 4
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[ pyHT — Bn1 peYHOH, IUMAHHO-MOPCKOH, NPHOPEXKHO-MOPCKOI.

'pancocras = =
> 2 £ 51 °% 8
bl % = = g_ E E HE
ObBeKT =S|l w (W | we | E| L {Wa| S | ps| p |pa] e |[EE|3| E3|™3

{EEN: ° X 1E-10:3 TN

El B R &= 2 = g. z| @ =
HM3maun, rmHucTRIN 55 | 52 31 23 |10 ~ 099 1269 166 | — | 150 - 7 0.12 | 14-26
To xe, cyrmuHuCTRIR | — j—|—|—| 44 | 43 | 28 | 14 | 12 | - 0951271 | 1.74 } - | 1.25| - 13 0.09 | 13-25
tlHKonacs, 75 | 67 | 39 | 30 | 14| — | 083 |263|148| — [210| — | 9 | 003 | 621
ITTHHUCTHIA
To xe, CyrTHHUCTHINA 44 | 37 | 23 | 15 {14} - | 097 264165 — [140] - 9 0.03 | 8-35
XE€pCOH, INIMHNCTHIA 107 {103 | 55 | 45 | 10| — [097 (262|140 | — [290 | - 12 0.12 | 7-14
To xe, cyruHUCTRIM | — |~ — | —| 40 | 42 3] 12 {14 | - 1099 (264|180 | — [105]| -— — — 10-44
VUILHHEBCK, ~|~|-{-19 | 64| 55|27 |19| ~ |097]265|145| — [246| - | 8 | 0.05 | 8-19
TJIMHUACTHIN
To Ke, CyTTHHHUCTHIA 45 | 36 | 22 | 14 | 17| — |098 1270|168 | — {116 - 14 0.05 | 15-37
MUPHBIH, 210 124 | 77 | 47 | 27| - {098 |246| 122 | - [540| — | 3 | 0.14 | 2-30
TIMHUCTERIH
Onecca, TTUHUCTHIN 47 | 47 | 23 24 {10 - (098 (271172 — {130 - 10 0.12 | 15-62
To xe, cyrnmuHHCTBIN | — |~ | — | —| 36 | 33 | 21 12 (16| - (09212701182 | - [106]| - 16 012 | 19-62
Kepus, rmuaUCTDIH — 70 | 61 | 31 {27 | 18| — (099|268 157 | — [190]| - — — ~
To xe, cyrJIMHUCTBIN 48 | 38 | 25 13 |17 — |096 (2721166 | — |145| - — — —
X 1aHOoB, IIIMHACTHIN 67 1 59| 30 [ 26 |12 ]| — [ 098 264|157 | - |180| - 0 0.06 | 7-23
To xe, CyrTHHHACTHIN 34 |33 |19 [ 13 13| — [ 096 (269|185 | - |097| - 16 0.03 | 12-43
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I'pyar — aQ1v ruHa niucrasd, 3atropdoBaHHasA, TEKyHas-MATKOILIaCTHYHAA

I'pancocras L =
=~ =n 'S A
§ e = =2 Z 3 “s
= 2 < = = Eé o | G & 2
OO0pexT SIS E| E| W | WL | W = IL | Wear | Sy | ps P oF e & 5| o 5 = 5 (1) S
S| o i = O = o, o B >
= = o
E : = E E E'L g U e
=h =
Hsmawr, CP3 —111815521330) 456 | 541 1302 239 ] 067 | 525 1095 | 271 | 169 | 114 | 1396 | — 7/5 1011/006] 30
Codbino, mmo3 | — |154|488|358| 840 | 970 | 550 | 420 | 067 | 884 | 097 | 252 | 144 | 078 | 2231 | 15 /3 /0 22 30
CeBepka, uuio3s | — 1220428352 | 1109 | 1192 796 | 396 | 068 | 1097 | 097 | 243 | 141 | 075 | 2621 | 21 | 19/11 [024/009 [ 30
TamOO0B, mmoalnap — 13011466 (233} 359 | 433 | 239 | 194 0 60 36 1 090 | 2 68 ] 81 1 37 | 0969 — 16/14 | 0 36/0 12 90
Tam6os, wmo3 11 Bap | — |288|430|282| 390 | 452 | 233 | 219 | 071 | 408 | 089 | 268 ] 175 | 128 ] 1093 | 6 | 16/14 |036/012] 70
A":Tpa’;’::;ﬁe““‘m _1250!510|240| 339 | 445|239 206 | 075 | 407 |09s | 271 | 176 | 130 | 1102 | - 14 014 60
Toxe, CB3 - 1219536245 312 | 399 [ 163|236 [ 072 | 340 | 099 | 269 | 188 | 141 | 0912 | — | 19/17 [011/004| 70
{{KHCHPE:Iﬁa}}
To *glgpgéff PO | _ lasglst7(2251 454 { s13 1265|248 | 074 | 335 {098 | 269 178 | 127 1151 | 6 9/7 |013/009] 50
To xe — 13401476184 | 412 | 460 | 257 | 204 | 075 | 384 | 099 | 268 | 184 | 133 | 1028 | -— 10/8 | 009/006 | 50
T“‘ZE’;;‘"W — [104|535|361| 447 | 536 | 2091 237 | 064 | 494 | 094 | 273 | 171 | 117 | 1352 | — | 10/8 |012/006]| 50
To xe —T162(465(373( 418 | 485 | 289 | 196 | 060 | 386 | 095 | 273 | 183 | 134 | 1055 | — | 14/10 | 03/006 | 80
Axkcait, POB — 110905321359 361 | 472 | 238 | 234 | 053 | 389 | 093 | 271 | 18t | 132 ] 1053 | = 10/4 | 037/025] 70
To xe " 1160/532308] 406 | 466 | 259 | 229 | 065 | 418 {090 | 270 | 18 | 130 | 1120 | 7 84 1022008 30
®aycroBo, mo3 | — |158|540|302| 526 | 572 | 333 239 | 075 | 465 | 097 | 267 | 176 | 123 | 1227 | - 9/6 |026/019| 70
foske. pon ovBep | 1041684 212|332 [ 407 | 237 | 170 | 073 | 375 {089 | 268 | 178 | 134 101 | 5 | 1 025 70
TLTOTHAHEI
Poctos-Ha-Jloiy, | 1353 1406]2711 652 | 750 | 288 | 466 | 078 | 652 | 100|270 { 162 | 098 | 1756 | 6 7 01 30
«Kp Hou»
To ”;Z;{S;'H”“ 011202(512(2851 357 1451 {232 219|059 | 358 1097|270 18 | 138|096 ! — ! 10/5 |025012| 90
T‘;;“af;ﬁl;::;‘“ ~|104|519(366| 403 | 508 | 274 | 234 | 055 | 376 | 097 270 | 185 | 138 | 1011 | 10 | 12/8 | 02/012 | 60
To ke, «Kp @not» | — |249]526]225) 040 | 049 | 028 ] 021 | 057 | 040 | 096 | 269 | 180 | 130 | 1063 | — 755 | 029/014 | 70
rLHKOIacBKa, _l140(543(317| 402 | 509 | 262 | 247 1 057 | 397 (0942691 178 | 133 | 1073t 7 | 13/t1 |g28/024| 70
aBTQ,[[GEOFﬂ
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f
I'pyHT — aQ)y riHa Wwikcras, 3atopdoBaHHas, TEKy4asa-MATKOIUIACTHYHAS

oW
—t -~
['paHcoCTaB 5 s E E 7
3 =3 8 3B & "s
ey = S —
OOnekr = = = S|l w | we [wp| 20 IL |[We ! Sc|psip|pal e ?,}% % > E - 1] -§
s 8| 2| E s o 5| & ) z
= =
Hexerons — |282[400[318|1081[1211[895]|316|059|1130]096]|244{135[065[2754] 20 | 107 | o014/011 13
To xe ~ |380(320{300[583|610[293{317[091]{617([095|261[158{100[1610] 13 | 10/7 | ©014/01] 13
1ab HeHsl, nphs — 1219(435(346|578 | 659 (396|263 )067|651|094|263(158[100[1700| — | 8/6 0 29/0 14 30
GOpMOB TIECKOB
To e, IpoMIIOPT, MHPC — — — - 646 ! 681 1386129510731 589 )1008)269)169)111/ 1569 — 8/5 012/008 12
[epmp, TpaBrBHO-COPT 3-8 | — | — | — | — | 505|591 |341[250[057|554[099(264]166[108] 1461 - | 6/5 0 1/0 08 20
To xe, Gaza KPTI — |86 [567[347]392 453 [256] 197|070 402 }097|274182[131]1097] - | 14 026 50
To e, rpaiiitio- | - - = = - 1-1 - (o058 — [ = | - (150 —~ (223 - | &6 02/0 13 18
COPTHPOB 34BOIO
Kuneuma, Peunott Boxsan |27 (344 (323 (306|378 | 530 (294|236 | 054|374 }098[271]184[135)1014] - [15/13] 047022 90
:ﬂﬁ‘;e::“a*ﬂom 03{182(459(356| 518|640 (376264 |054|529/099|261|1681112/1374} — | 84 | 035029 30
Bepey, Kamekni JIMX [ 60[132[538(270( 389|465 [277] 788|059 360 {096 [269[184]137[0968| - |16/14| 036/012 90
f;i‘;f:m“pﬂcm ~ |42 /537421381440 (243|197 071|348 [099]277]190|141/0965| — |16/14| 018/011 90
E::f:;’:ﬂ’m“‘mm — [117{503|380| 480 | 556 (309247 |067| 526 {098 (272{170|113|1431| 9 | 86 | 025020 | 20
Mockosckuit CC3, npuyan 635 | 31 4 (o (29711 2 9 9 4 29 0
oroenc - |55 310|475 (510 (297213083 (479 [0991269(173(118(1274( — | 5/3 6 29/0 22 5
To xe 09|96 5471348536626 (365|261 066|549 (097 [265[167[109]1459] — [ 43 0 28/0 20 40
To ke 86/126/436/352]1208/1308349]959 087 | 117 [093[239]133]066]2703] - | 4n 024/0 15 10
KopoTtosik, I’y Ha p JOH i — — — — — — |1 073 — — - (173 -~ 131 - 7 029 50
KorcTaHTHH , Ty, - [128[536(336|420|505(302[203|058|452|094(275(175[124|1280] - | 75 | 019008 | 40
IIOTXOOHOH KaHaN
KapaxyuHO, npra ~{115]641]244[034[045 [026{019|045[ 038 094[271[181{133]1040] - | 74 | 028020 50
HCManioBo, mpuyan - |90 [612]298| 048|054 (029|025 071|049 |098]270[174|118]1303] - |[853|012007,004] 13
Capanyn, P3b — 1145[597[258| 045|052 [029[ 023|069 | 040 [100[270}182][130]1094] - | 7/5 025/0 10 65
Tempiok, nopT - | - | -] - [047]046[026{021 104|047 [099({274]176{120{1302( 006 | 7/4,3{009/006,004 | 4
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1 pyut — aQv r’1uHa KOpHYHEBasd, Cepasd, TYTOILIACTHYHAA-TBEpAas

' pancocTan B <
- == - ST,
Q. L - = O e~
— —— <
OOBEKT 3] S E z | W[ wp | wp | B IL [Wsae | St | ps [ p | pd e %% % S E S 3
8 2| E| B : s2| B| o8& :
- = = &, T S
= =
Actpaxahb, CP3 «Ill —1148|545(307|297148512561229032{360( 0922781184 139{0981) 7 12/10 034/0 17 105
MHTEPHALL »
To e, TpysoBoli mpuuan | — [121(372]507| 310|468 |269]199 021303096 276 (195] 150 [0838] - 17/15 0 41/0 25 125
Axcafickas PIE 05|171155112731 2744521222 230016306 092 2731200 149 [0838] - 15/10 0 46/0 21 180
To xe 03(153(548(296| 284 |486 1254|228 (01213161093 2731190 148 |0859] 5 12/9 0 45/0 40 120
To e, GIOK LEXOB _1133(550(317/ 030053026 027014030 (095[2701192] 1470820 - 9/6.3 | 061/052.048 | 180
;‘f Henwer, Haceakuwp 1 | 1031545(352(325[542(301 241 (014|341 095|274 1881420935 - /6 043034 | 70
E;’g;’;'“a'ﬂ”"y*l}eq““ﬁ 112813820490 430 7784061372 (017|480 {098 12731177 123 |1232] - 11/5 0 65/0 41 90
To e, mpUyan o6KoMa — 1621413425579 858 (364|494 [ 038[3597] 09 |272]165|106]|1625] 73 10/8 0 47/0 22 40
;ﬁjr?m“}{pﬂ““”ﬁ ~ 1111{502(387/327 (461271190030 |341)096|275|189| 1420937 ~— | 1816 | 028010 | 90
Ezifﬂccm“*(l’ﬂ“““ﬁ —11611419[420[478|706[388|317{031|561]097 274170109 |1538] - 7/5 0 39/0 20 100
Toxe, PIb «Kpacunil -t == = =1 =] = {o06| - | - 191 - |os831] - 18/16 0 47/0 22 150
¢oT», A0K
Kaimmpa, ruapoy3er _T15015181332139115681298|270]033|414)095 | 268|178 1281108 - 16 036 60
®aycTOBO, LLTO3 _T921e622]286|358 4632731 1900044378 094 270118211324 ]1021] 6 16/13 0 32/0 25 140
HHKoaeBKa, Imo3, Kanan | — | 57 1503|440 356 | 523 275|248 | 033 | 329 085 | 268 | 184 | 144 |0835] — 17/15 0 41/0 25 150
Kasae, PeqHOA nOPT 126413741362 39615311286|2461043 478 095|268 173|121 |1280] - 13/11 0 19/0 06 70
[Ipyy Mycopa
p Kasanxa, [LtotuHa 1129157412071 344 (4892792101032 353092 2711184139 0951 - 17/8 0 33/0 09 60
Kanmpcxuit CP3 —T174]544|282 372502286 216|039/ 399[ 096 26711791131 ]1067] 71 16/10 | 035/0113 90
To e, KOTeJIbHAs —118415811235137515231273|2501039|422]097 268|179 128 1132 - 14/8 0 34/0 22 90
To %e, TEXHON JIHHUA —(124]626]/250]| 348484269 2150361354098 [268] 185113810951 - 13/9 0 38/0 29 70
[epmp, 6a3a KPII —T106[a58(436| 3725261290236 0343871096 1274|183 1331059 ~ 15 047 90
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['pyat — aQyy rmMHa xopHYHeBasA, cepad, TYToIIacTHYHaA-TBEpaas

=
(W =~
I ' paHcocTasn = : .
p b E § E = E ~
2 = A = o 8 =
OO0BekT Elog| a| | W | W |w = | I [wsa| S, | ps | p Pd e § E =8 - ‘E o S
2| 2| 2| B 2 5 2| & - & z
&l = | B | B S = & = -
=
-p
flfi’;f:m“p"m | 741643283284 (434242192 023 277|098 273|198 156 0758y — |[1917] 022014 | 210
TiwmkcKuit npyyan 82 (481 (4372775193051 229] 013 [ 323|081 |274| 184|144 [0900]| — | 19/14 | 049/038 93
gg::‘;‘:f;'f““ﬁ CPE3 1 1134|534 (332|358 (524|305 218| 027 [ 394|094 [276 | 181|133} 108 - | 11e | 041020 | 90
B MssikoBo, mprdan | — | 133|668 |199]288502 292|210 010 | 333 [ 087 (273 184 | 143 |0907| — | 16/14| 094/040 [ 180
fp"'ﬂf{’iﬂ‘"‘"‘*cm’* (88 (6071305(355({457(265(192( 047 [369 (098|272 184|136 (0938 — | 1512 | 031022 | 120
JaroHuM KyiOpumesa ||\ | | _ | | | _ | 925 | - _ ~l190| - |o91| - |112] 037018 120
(Kupennckoe)
ﬁ?ﬁ:ﬁi’;a“a"“”““ 1~} = | - 1034|044 ]026|018| 041 [ 034|099 |273] 188 | 140 |0946| - | 86,4 |039029,022! 120
To xe, P2B — 92 [641(267|035/052[029|023] 028 |036| 097 | 271 | 185 ] 137 |0992| — | 842035015003 | 105
S;:C’T;T"“P“* — |107[483[410{024(045(024(021( 002 (026( 092 (2741198 | 160 (0720 — | 21/16 09/0 7 250
Yoa, CCP3, «Orabp | 4 4 | | o34 | - _ ~ 179 = 107 ] - |12710 | 034015 80
 pPeBOJI », KOPIYCHBIHA 1lex
;g;‘e* brarosewenckas | | 1051 s65(333(342(536(2771259| 027 1361|096 [271] 183135 104 | - 14 0 34 140
5;’;:{;3“"‘”“"““““ "ol 1115|534 (351|273 507|290 217|007 |318| 085 1275|186 | 147 |0875| - | 1277 0 72/0 34 150
E;’;E;e“c““ﬁ ACK, ~t146'7091145/035] 046|026 | 020 043 |037]| 099|270 185 | 135]1000]| - 7/3 0 34/0 25 100
bepe3HHKH, BocT KoBlu | — [ 86 | 591 (323|034 |050j0271023| 031 (035|099 1270|187 140 | 0937 — 11/8 03/0 11} 20
BaracBckHi r/y, [cteop |0 1] 91 |421[487]032(054 (026|028 021 | 034 097 | 269 188 | 142 |0910] — |10/5.2] 055/041,032 | 150
To xe, 11 cTBOp —{751497|428/030]047]025| 0221 024 | 032|099 |[274| 193 | 148 |0872| - | 52.1]079/062,051 | 170
Kanuunu, Tex yuactox | — | 80 | 444 |476/033 | 058 030 028 012 | 032 ] 098 | 277) 193] 147 | 0891 ] — | 17/15] 045/023 165
CaMblHKa, TUIOTHHA — 160/556 2840340451027 018 037 1029 098 | 2721 196 | 152 | 0786, — | 17/15 0 48/0 24 160
j;;’g:;‘;m“ﬁ”* - | 43493 (464]030(|048|027|021| 014 |031| 098 | 274|194 | 149 |0840| — | 1917 | 034/027 180
Axcajickas P3b — [187[5821231/0291047[024]023| 022 {020 099 | 269 195 | 15t | 0785 | — | 9/6,4 | 06/048,04 | 180
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I'pyHT — aQyv CYTIHHOK MecTaMH WIIUCTHIN, 3aTOpdOBaHHbIHM, TEKYINH-MATKOILIACTHYHEIN

I'pancocran f E.g -
g = | B38| =
O0BeKT Bl 2| a| g W ([ W | W | E L [Wear | Sy | ps | p | Pd C %% De-; E; = B
3 5| 2| Z = SE| &) &
= ~ = = 2. T
Usmann, CP3 — |254(558(188(331{347|240[107(068(392) 097 | 271|182 1321064 - [1/9 | 009/004 | 50
CotaHHO, LT3 — |287(553{160|374[376[249(127(107|362| 097 [ 269|185 (137]0974| 5 /10 /011 30
CeBepka, 1003 ~ 12751552]1731369(374 236 |138|100{432| 096 | 266|180 | 130 | 1142 6 | 13/11 | 014008 | 35
Kanan Ne292 - = = =1 = 13t1| =tos| - | - | - [18][135] 092 | - 5/13 | 047022 | 140
Bomuuxu, JICO «CnapTak» [20[386(458(136(261[268 [ 160 107|082 195|097 [ 269 [ 2111770526 | - 9/17 | 011/0 04 | 60
KuM, 3es1eHblit Mbic ~ 12341587(1791293|376[251(125{078!322{ 099 | 272|191 | 145| 0875 | 18 84 [ 012004 | 60
To xe, Xumkn, «Typuct» |05(277(530(188[272/575|464 [111,060[286| 095 (269|194 1520772 | - | 2218 | 016010 | 80
Verse p KuMpkH 27(455(410({108|289(301|194 107|089 314|097 {270 190 146 | 0846 | — | 12/10 | 014005 | 60
Akcait, P3B - 14861363(151/318!3331203[130{066[296| 089 | 269|190 )| 1500801 | — | 1715 | 019/006 | 50
To xe 08|424(400(168({304333(204[129/073(301|094 {270|191 (1490813 | 4 12/8 | 016/006 | 40
To xe, Coun — | - — — — — — — 063 - — E 18 | 148 | 082 = 10/8 0 16/0 06 40
f;;‘;i;i?gé;‘*pﬁ CP3 — 149513711134)293(278 (15411240747 — | — | — |19 ]| - |08 | — | 1816 | 008002 | 50
To xe, CP3 «lil
HHTCpNaL » ~ |514(325{161]253(303|185]118|057[238| 095 {270,202 165|0645| 4 | 20/17 | 009001 | 60
To xe 86(260(497/157|310|325(207)118|068(324( 095|271 |18 | 1440877 | 7 | 1917 | 0020 | 50
To e, peuHON BOK3aT ~ 1225[513(262(287({3441219[125{060[308| 093 | 269|189 | 1470826 | - 13 012 30
Lo P G0 ron - |401]434]165(338|342(129|213]087|343| 097 | 268 | 187140 |0925| 4 | 2117 | 015010 60
To xe - |407(432[161|355(373|227|146]/087|366| 096 | 268 | 184 (136|098 | — | 21/17 | 015010 60
Z;EH}:‘IQ“DPTJPW”B“ﬁ - 1405(472(123|298|341[219[123|072[334| 096 | 269 | 187 142|0900| ~ | 12/10 | 019/006 | 60
To xe ~|259(549(192]283(342 (221 [121|051[295| 097 {275,195]152|0810{ — | 17/15 [ 019/006 | 80
To xe ~1365(462|173(340(378{245]133|0761309! 096 1270|191 | 148 | 0760 | — | 13/11 | 016/003 | 70
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I'pyHT — aQ)v CyITIMHOK MeCTaMH HINCTHIN, 3aTOP(POBAHHBIN, TEKYIUH-MATKOTLIACTUHBIMI

T — =
pPaHCOCTaB ) - )
0 = § < >. % e~
Pl % :‘ = o E-ﬂ EEE" E
O6BbekT = § z E W WL we ) B IL (Wsat | Sc | ps | p | pa | € %Ee.; EE.. i
S A B T >
& | 2| BB 3 =8 g ©&
3 =
Yia, TpaBuitHo-copT 3ason |  —  |237(577]186[340[373[242]132]056] — | - [ - [1e7[127]1145] ~ |16/14]036/012] 100
MoCKRa, FOKHBIH TIOPT °§f§T 117]666]217/411/480)/269|211]/068|408[098|268|179|12811115| 62 | 10/4 {029/020]| 100
Mockosckmit CC3, npuaan | 01 [217]621]161[397[370[259]111]078]311(098[270[192[147[0767] — (201502400 11] 70
Mocxea, IO bl == o] <ol = | ~ | - |187] - |09 | - [12/10]019/006] 60
UM @ opbekoro, npuyan
;igigbmﬁm“ﬂaﬁ“““” ~ | 151(626(223(341{368{255[112[075/357/094/270|184)|138}0965| — }16/14|036/012| 60
To ke, XKHUNIIOCENOK ~ [199]642]159[341[393]253140[065]375 094270181 [132]1043] — T16/14][036/012] 50
To ke, KOTeNbHas — ]243]546[211]345[375[229]146[082[364]095[272[184]137[0989] — [16/14]036/012] 60
To xe, pagHoLCHTp — 2521546(2021367(376(242(129|088|383 1098|270 (1821321036 33 [(15/13{034/011 60
Toxe, H XK - | = | -1 -"1376]404]259}145]078] 370096} 271 [181]131]1076] - [16/13]020/0 10] 40
10 xe, mpirian ~ |190]646]164]036]038]025/013]081]038]097]271|182|133|1029| — |13/11]020010| 50
«CTpoHTpyOKOMILI »
DaycToB0. MOCT B ~ 1298578{124274{279(194( 85 [096(292{098|268193]/150]0783| — |19/17]/034/019]| 180
I 30JI0TOBO
Hab Hlem, — | = | - | - |292]352{225[127]053(314]|096|272|192[147[0852| - | 7/4 {031/024| 60
NACCAXHPCKHUHA P-H
E:;:ae*“p“‘*a“‘b"’p““ 05 |409|405|181(395[417(|288{129|084|501 (094|264 |175{126|1289| 16 | 10/8 |036/013] 30
To xe, npoMnopT, NUpc — — — — |1339(363(2351128{082(350({098(271 |1871139|0948( - 9/7 020007 30
Kamtupa, CP3 — 1326]507]167]274(287[176[111][088[ 284097269 |194]153{0763] — [13/11]014/008] 80
Amnpeexa, HoBas wiotuha | 16 [448[3720164[273]325]196]129]057]291[095{ 270 [193]151]0785] — |18/11[026/010] 80
f;:::;f;’m“p“m ~ |167]619/214{303]336/211]125/069]300|099{271|195|150|0816] — |22/17|018/0 11| 80
fr‘?;fgs_f:m‘*“m e ~ |446(413|141(278(306(187(119(060{2931098/269 1941510788 - | 13/91017/012; 100
Kambapka, nonon M3bICKaH ~ 2791574147 (2971332209 (123(072(3101098127211921147/0843) — 123/181015/0111%1 70
Kacumos, CP3, cinm - l404l473123]252]320]187]133]051[259]091[270[197]159]0700] — | 4/3 [043/035] 90
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I'pyHT — aQrv CYTVIMHOK MECTaMH UITACTBIN, 3aTOpQOBAHHBIN, TEKYIHNH-MATKOILJIACTHYHEIN

Ny o
[ pacocTas g < - " =
£ 2. E I = < ol
= 3 A
S m = o B o5 = 5
O0BeKT = = z g | W WLl we ) B ) L Wal | Sclps| o p | pa| € %E > s E - (11 3
s| 8| 2 & = S = = 3 2
E = = e E = o aw O o
e =
KpacHbii K04 ~l2127614al174130613521 2241 1281064 [ 311 09812721192 (147 [0847] -— 18/12 0 14/0 12 80
To ke — 1273157001571 2841338 217 121t {059 {301 (095)272]192]150]0821| - 12/10 0 36/0 30 90
Apkynb, PIb «llamate 14} ) b ) L - loso] - | = { - |18 = |09 ]| - 18/16 0 28/0 10 110
Kuposay
:ﬂ“;p;::“a*mm 044221423 151(28213371210l 1271054 ! 385 (0861266{1781137]1014| — | 23/19 022/0 11 80
B MsukoBO, OpUHan —139¢6{496!108131973691 23211371062 340 |[097]269] 187 (141 [0913] - 15/9 0 29/0 14 70
HepMb, CP3 «llamars 1= = = 1331|362 224139079 | 376 |092(270] 182 |135|1013] - 16/11 0 16/0 08 50
H3ep>KHHCKOTO»
Apkynas, 6a3za JKbU - | = ~ — - — — — 0 54 — — — 18 — [0R78 — 18/10 022/0 14 80
A308B, NOPT — |s18/29811841316]3231203 120080295 096{270l 193|152 [0798] - 4/3 0 11/0 10 20
epriiHo, 1opT, — 11731268(259(3361369| 2401291074 1356 (094|271{184!130)0960! -— 16/11 0 24/0 14 60
KOPHYHEBBIH
To e, cepbilt —~ 127005371193 1366(365] 244 121 {093 ] 360098|270] 185]137]0981| -— 15/8 0 16/0 10 60
HuxHeKaMCK — — — — — - —~ — 058 — — - 1 92 — 0 86 — 24/22 0 1/0 05 120
Kopotosak, r/'yrap Hon | — | — — — - — -~ — 075 - - - 1189 ) - 0 82 ~ 16 016 80
E;};E?HT“H““K““{Y* _ {474]405{1211323(325)216 109|099 |333(0031270| 186|142]0895| -— 13/6 0 17/0 05 40
Kapaky iiHo —1204]644{152]030]0371 024013 055] 035 |097{271]187]140[0939] - 14/11 0 19/0 13 80
Konomua, mpuaan ICK | ~ [146!71211421032]035] 0201015065 | 031 |099]270] 192|146 [0839] — [10/7,4] 02/011,005 | 80
;?TZ’;T}“*CP3“KWCH"’H 271327145411921030|0351 021|014 ]065]| 029 )098[2721195]152(0796] - 5/3 0 24/0 17 40
Capamys, POB - 12761552 1721034 040|024 | 016 | 061|033 (0992711188 |143[08961 02 | 6/3,2 | 023/018,015 | 70
A m—p ~ 13181504 17810271029 0200090711028 [092]269] 194152107611 — 1| 20018 021/0 11 100
CaMBIHKa, [IOTHHA - 1306]469122510311036] 025011057036 095(270187]142(0952] - 14/12 0 14/0 07 60
iajBﬁﬁg’“emm ~ 1358|476 /1662611314197 117105212907 1089(2721 190!l 151l0808! - | 18/16 0 28/0 10 50
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I'pyHT — aQv CYITHHOK KOPHUYHEBEIHM, CEPBIN, TYIOILIACTHYHEIM-TBEDILIH

e =
[ pancocras : E- % E " % )
) &
O0BekT = 2 | 8| S| W | wL| W E" IL |Wsat | St [ ps | p | pa| € % g ‘s ? ' E ? H é
AR : 2 gl & g | &
E-' = = a o = a8, e O =
= =

Hamaun, CP3 — [1081594)129813321439 (276|163 (1034|347 (0096|272(187|140(0943 — 16/14 | 0 38/023 [00
To xe — 11401659201 (2303231206117 (02112361098 1274(205]1165}0646 — 18/14 | 036/016 | 270
CeBepka, mo3 — 1295539166281 (346|223 | 123 (050|323 (091 |269(187|145]|0868 6 16/14 | 0 25/0 15 110
Kamupa, reapoysen — |218(620(16212701344 12261118 (039303 (095|1268{190|148|0813 5 18/16 | 028/012 100
To xe, CP3, xorensHas 1- 26716051128 (242 (3261198 | 128 (036|283 1099 |270]1196(153|0766 — 17/15 | 031/021 190
TobonbCk, koTENLHAA - 126715311202 1254 (333 (228 105i01012971073 {271 (1861500805 — 17/15 | 041/025 110
Toxe, HX K — — — — 318408 (2581150 (045336094 (272]|186(140]|09640 — 17/14 } 041/0 20 90
Zgiz%ngggigmm” -~ 11021{698[200[031/040{026|014|031]/034/086]272]183]141[0924] - | 17/15| 024/015 | 90
Poctos, CP3 «Kpacubi#t J[Ion» — 115415421304 |302(383(236| 147 (0453151096 1270]1190(146]|0 849 — 18/16 | 0 28/010 80
To xe, pewHoli Box3an — 13381442220 12281334 1831511030238 0952711201 ]1165)0643 — 15/10 | 052/019 | 190
To xe, CP3 «KpacHbiit ioT» 2112961462221 24103410201 014 10280231097 (2721205(168(0624 — 14/8 051/021 190
Egﬁ;’épaﬂ* Kpacnoap, Lapenta, | _ | 139|5761285/370|498 (277|221 ]037|401]096{270|180}130|1080| 6 | 1816 | 029/015 | 110
IlepMb, rpaBHfHO-COPTHPOB 3-1 - 348(445(207 1281 (318188 | 13110491315 |1093 (2721891460 865 — 13/7 029/019 70
Yyconrckue [oponku — (1995862151263 (339 (209|130 (043 (282|096 (272:192(154|0767 — 14/10 | 037/021 130
Apkynsb, 6aza JKBU — |1265([568:167 12701362 (2211141 1035(1293:100921268(190(150/|0787 — 18/10 | 022/G 14 80
ACTpaxaHs, nopT, IPy30B mprd | — 1369 [520|111(257 (348 (226|122 (025[272]|094|270[197|157|0741| — | 2521} 017/004 | 150
To xke — [210(606| 184|268 | 377 (1241 (1360201290092 (2721921520789 — 20/11 | 026/012 110
YeeypH, caHaTopaif «50 mer Okt » | — [269[482124912411321 (213 | 1081025(256|08% (2711961600694 — 23/20 | 067/043 | 220
BoakoBCKas OpOCHT CHCTEMA - 186 (697217 (269|354 (222|132 (031|284 |0981{273|196154|0782| - 23/18 | 017/0 10 | 140
KanuHWH, 1IeMEHTHBIN 3JIeBaTOP — (3561449 (165({242 331|201 ([ 130]0231290|088(|269|190;151(0748; -~ 16/14 | 094/040 | 170
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['pyHT — aQy CYTIMHOK KOPHYHEBEIHA, CEPBIM, TYroNNacTHUYHLIA-TREPIBIH

['pancocTas — =
. =~
P 5 & 3 s 5 e~
3 = i o
g b g o L& 5 B | E
O6BexT "E = E S| W | WL | Wp S I | Wsat | Se [ ps | p | pa | &5 © - 5 = = S
| 8] 2| B = 5 & o -] =
and = = & < = A oel v
=p -
KuM, mpuctans [opk - 13391472]189|185}257]160| 97 1026|214 (096|268 | 206 | 1710578 - 10/6 056/044 | 200
Eg’fﬁb"”“* CP3, xopnyeH 1oy 1303 )4831123]272 (341|221 |120( 042|293 |091]267| 1741500784 - 14/9 026/0 21 90
To e - = = | - 1023[033({020]012([033|027|096[271 197 156[0741| - 11/9 034/017 | 120
;f;};;’;‘b“’“‘w OB Kpar- | 1 os6 (550194 (303 378|241 138 | 047|324 |093[269| 187 (144 (0873 - | 1310 | 026022 | 80
Ho e, PIB «Okratpe - 117816261196[270 (362 |220| 142027298 |089]271] 190 |150]0810] — | 149 | 029012 | N7
€BOJ », CITHIT
To xe, kopn -ceap 1ex ~ — — — — — — ~ | 028 ~ — — 192 | - 079 — 18/14, 11 [0 28/0 16,008 150
To ke, Brarosemencxas POB (03 |247 1576 (1762853571216 | 141 (047|314 (092|271 ({189 |146)0853| - 21 026 130
Kpacuogap CP3,Grokuexos | — [339(482{179]310396 (252|144 (043|321 (094|271 | 188 |146|0867| - 14/9 031/025 | 70
Kupennckoe, 3aTOH UM _ _ _ _ - _ — — 1032 — — - 192 | - 078 — 21/19 022/011 120
Kyi#lObIena
ﬁ;g:iaﬂh, MOpT, TPY30BOH — 1210606184 (268377241 (136[(020(2901092127211921152{078%) - 20/11 026/0 12 110
To xe, CP3 «33 ron Okr
PERB », CKIAA Ipy3 AJIHT — | - — — — — — - 1030 - — - [ 190t — 10850 - 17/15 025/0 15 120
XpaHeHNS
[Ipuctans CeMuxapaxopb - 127815581164 10257031018|013;048| 026 (0932721197 ]159/|0711 - 22/14 0 40/0 20 140
Egg;’;““"““‘m““ﬁ iy, - |238(531[231]263 (387246 |141|010| 324 |080(271|183|145/0879| - 10/6 045/024 | 140
To e, HIDKHHI noax kawan | — | 250533 (217(221(372(243(130|-013[313 070270 176 (145 0850| - 22/17 052/025 | 140
Akcait, POB, 6110k uexor -l - | - | - {028[036[021]015[045|023|095(270|201 |166|0640| - 19/17 030/015 | 130
10 K€, J0CTpOeHAA ~ [341/536123[025[033|[018[ 015|044 025{098[270|201 (161[0683| — |17/13,10|039/026,018) 150
HabepexcHas
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I pyRT — aQv Cyniecs KOpHYHEBas, cepast, IPEHMYIHECTBEHHO IIJIaCTAYHAaS

I — =
PAHCOCTAB 2 o N -
2 o, E > p g 3
= = 3 S 2 e =
O6BexT ’% = = S| W | we|wp B It |Wea | S | ps P Pd C ?-;- E s e E s |[®3
Q = O o =
c | 2| B = 5 = 23 1 -
& = = — 2 E 2_ E O g
= =
Poctos, CP3 KpacHblii == - = -] = = loa] - | = | - {198 158|071} — | 1917 | 034/019 | 100
Dot
KuM, kasan 292 -t -1 =1t =1-=1=- 1140} - |05 | - | - ~ | 216 18 [ 039 ] - | 24722 | 042/014 | 350
Mockga, KOxHbIN nopT — — — — — — — — 04 - — — 1 97 - 077 -~ 19/17 | 034/019 | 100
Lo xe, MCLS, 08|590{316| 86 |211(222[163 |59 092 | - | — | - |202| - |064| - | 1917 | 034/019 | 140
beperoykperuieH
Axcait, POB ~ 1665|262 73 [228(230|200| 30 | 093 | 236 097|270 {202 165 [{0636]| - 19/17 | 011/004 | 70
To xe 221522363 | 93 24412441194 52 | 091 | 248 1098} 269|200 ) 161 0669 - 19/17 | 011/004 | 70
::E;;“:““ CP3 ol ~l614{286|100|232|261|201| 60 | 052|239 097|264 | 199 | 162 |0630| 44 | 2422 | 006/003 | 150
Kanuuun - |668[240] 92 |197 235|178 | 57 | 044 | 221 | 083|269 | 200 | 169 | 059 | — | 23/21 | 021/007 | 170
?afoge”“"L Haccaxup _ | 60224116 - 218|171 | 47 | 034 | - _ ~ 199} - o7 | — | 21/19 | 025011 | 130
RaaHk, pedHof nopr, ~ | 674|226 {100 | 185|233 | 189 | 44 | 026|231 | 078 | 268 | 195 | 166 {0619 - | 27/25 | 008/004 | 180
CYXOH MyCOp
[fepMb, npuuan xumMrpy3oB | — (793 ( 114 | 93 | 1741204 }169 ) 35 | 002 | 204 [ 093 | 268 [ 207 | 179 | 0550 - 29/27 | 011/005 | 240
KyHouimer, CP3, xopr- || _ | _ | _ 1204226[173| 53 | 028 | 232 | 088|268 | 199 | 165 |0623| — | 1513 | 032010 | 160
CBap LEX
Apkys, 6asa JKBY - - -] -] -1-=-1-1-1042| - | - - 188 - o770 - | 19/17 | 034/019 | 100
KHpelbCKoe, 3aTOH UM B B B B B _ B _ |>10 _ _ _ 1 95 _ 082 — 18/16 | 0 03/0 01 50
KyiiOni1esa
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['pynt — aQrv MecoK IbUIeBaThIi MATKHIA

['pancocTtan = ]
= a2 ~ T
o, L P = < o
= CreneHp = 2 st 92 =
O6BeKT 2l oa ) S ow ITnotHOCTE | W S e S E e 23T w
= S| 5| E BIKHOCTH | O & rbPs PP 3 3 > 2l 2 Z 2
= -
Bl B R R =8 2] © =
=
Ilecok npUTeBATHIA
A30BCKHH MOPT, B B 1 ] HOPM HOPM 100-
nabopar 85 | 10} 5 23 BOJIOHACHII pBIX , Cp I — 266 | 199 [ 166 | 09-06 — 2530 | 001-004 | 180
¥0 K€, TPHOO ~l100| - [ - | 10 | manosnaks | cpem mnotn | 277 | 036 1265|168 | 153 | 0732 | - [2624] 0020 | 110
OBAICBa
Hamamn, CP3, To xe - | 100 | — ~ 27 BOJOHACHI LK cpex MUIOTH 272 | 099 | 2651195 | 154 0721 - 26/24 0 02/0 110
| To xe, naboparopus ~ | — [ — [ - | 206 BomoHachuI cpea IUIOTH 223 | 093 | 270203 ] 169! 0627 - 30/28 0 02/0 110
[Tecox MenxkuH
J“:‘;g:;:fﬁ fopT, 419 |31/ 19 B/IAKHBIH cpel TUIOT - - 1266 198( 167 06 ~ 13028{ 0020 | 180




£

['pyHT — aQy — MIMHA TYTromIacTHYHAsA M IOTyTBEpIan

e =
I'pancocTas - = E o AU N
bl g : = O g" E "Eh E
Ob0BexT 5 g E % w | WL | wp g I | Weat | S¢ | ps P Pd ¢ | & % S E E E. - E
= o, - (>
A = = -
E = = ~ g g a E O =
o =
A30B, HOBO3RKMHCKASA — 10 47 43 32 48 27 21 | 024 — — 2721960 _ 145 [ O 88 — 16 026 160
To xe - {77 ]538]385] 2954337244189 028301 098273195 150[0823] - [1913| 0380022 150
To xe - 178 420502313497 278219023329 096|274 191]146[0904] — |16/10] 036/018 160
BaakoBCkHit CP3 ~ 994741427287 (525270255008 328 096 [272]189|144(0893] 8 |16/14] 094/040 180
To xe — |83 (471446293537 296|241|000| 301097274194 150[0823] - [17/15] 041/025 150
f;;:f;fe“‘m““” ~ 1203{477|320|309] 407|228 |179|040|321{093|271(188]|145]0871| - |1715] 041/025 150
HinkHeKaMck — (133556 [311{297] 444|246 197026356 | 092|272 189|146 |0861] 12 [16/14] 036/012 120
JIeBIIMHO, NACCAKHP P-H — 98441461030 047 027020011031 097273193148 0841|007 [ 1816 034/020 180
o PancRU PESHOATIOPT, | _ | — |~ |~ |035(062 (032|030 008035099 272|187 140(0955| - | 432069059052 | 150
I'pynr — Q, Qy, Qui — I’'THHA TYTOIUIaCTHYHAS-TBEpJad U Honyrsepaad (pa3IMdHOIO FeHe3HCa)
E]‘f‘a’gl:m"a}“"l’ MPHAATL, 1 _ 150 [410(540 282|454 246|208 018|287 098|271 |195]|152(0782 - | 13 057 190
Poctos, «Kpacusiti flon», eQ | — |111]468 421234454237 [217][-002] 2600962731200 160 [0710] — [19/17] 061/040 210
To xe — 252 385363329567 306|261|006[358]095[275]188]142[0986] — [1513| 038020 150
:f;"g"““““““ Fpy3 TpHE — | 51(3891560(343|539 (291 |248]|022}345|099|276{190| 1420952 — | 14/10| 061/041 120
To xe ~ 170494 436310447269 178]029] 313098274193 ]148]0857] — [17714] 041/030 150
poxe PR3 @ron Okt _ o] - ~Joas| - | - | - |190| - |o095| - |1s13| 050030 | 140
Baraescxuit Mysena+mQuyy | — | 113[339[548|039[065]034[031]016[039(098{271[183[132]1057] - | 4/3 0 84/0 40 120
Yalkosckas PDB aQy — — — - 1027 - - — 1009 -~ 098 12701 194 - 0793 - 22/19 0 34/0 24 160
HabepexHule Haril, np — |89 [532379(227|508 309|199 |-041| 261 [087[272| 195|159 |0711| — [1816| 082036 | 240
pop 1 pglQy
g‘::j‘;?aﬂ VP KOHT - | 97| 328|575 |443|584|298 286|050 |421|098(278 | 181|129 |1173] — | 572 022/0 09 70
Mamuscknit PM3 fg Qy — {153]540[307 244463239224 00 [303]096[272]192]149]0823] - [1715] 041/025 120




| £4

I'pynt —d,e-d Q, Q,Qy — rmuHa nmonyTBepas U TBepaas

o
e an
I'parcocTas P - - o
5 = 3 s | 38| %
O6bexT S| 2 Sl w i lw{w | 8 I |war | S {ps| p | pal ¢ § % - 3 2 s | 3
4 8| 2| B : =8 2| T& | &
| 8 B E J =8 8| V=
= =
KuM, kanan 289, dQ ~ (110493397 322[499] 267232024 | 319098274192 147]0874] - 13 035 | 140
5;”?3: KitoR 20m HonH ~ | = | = | - |230|425|220[205| 006|247 |093[270]198)|161|0682| — | 1511 | 085075 | 300
To e, e-dQ — | 97 490413227 436236200 -002] 243095275203 [165]0668] - | 21/19 | 069/050 | 240
To xe, xuio# aom dQ — — — — (024104510261 019|008 024 {094 ]274 (201|164 |0676| - 22 047 240
KoucTanTHH Iy cremxon,dQ | — 293 | 428 [ 279157 (400|211 [ 189 -032] 166 |085 2722141880452 - | 19/17 [ 034/019 [ 280
:&;ga’ Gpyssed mabep, | _ | _ | _ | _ l459|883|458|425| 001 | 536|086 |268|161|110[1436| — | 64 |054/030] 110
E(lé":“)g“ Aom/oTabixa «OKa», | g5 1 3361501 | 186 (204 |306(190| 116|010 | 223 093(2781207|172(0619| - 16/7 | 039/033 [ 240
['pyHT — N, Pg-Tr rmna TyromnacTiaHas-Teepaas (TpETHYHAA)
Via, rpasuitno-copr -1, N, | — | 04 [419[577[327[516[283[233 018327100268 1911440868 — [ 1816 | 082/036 [ 240
I;;’B“'M“"a“”’““"“"”mp" ~ 2194271354248 432|235|197]| 012|263 {094 |270|197[158|0711] - | 1917 | 0703 | 300
To e, MTM, Pg 13164520303 268399220179 028 | 282097 (2711951530765 - | 1816 | 0651029 | 270
H“Z"a]?f“a’ HOAX KaH ~ | 78 | 5481374 |3581622(|307(315] 016|360 |099|272|18|138{0976| 4 |19/16,14| 056/039 | 70
To e, aBTog0pora, Tr ~ 2951366339316 521]259]262| 021|340 098267186140 0906] 5 | 21/18 [ 035/028 | 180
To e, IIOTHHA, 1amGa, Tt — 155593352344 |590[300[290 ]| 015|346 |099 272188 |141]0941| 59 | 16/12 | 059/040 | 46
To xe, ruapoysen, Tt — 86 [S13[401 (443783 (458 [325][—005] 473 092 275|174 (121[1276] - | 18/13 [092/069 | 140
I'pyHT — Cr) — Ir’tHHA TYTOILIACTHYHASA H OJTYTBEpIad (MenoBas)
Kanan 2892 Cr, - [ 54 [644]3027294[385]255]130[030[295[099]272]196]151][0801] — T 1816 | 028/010 | 150
Kanan 288, Cr, apt 1 T =1 - |350] 525286239 026 18415911004 - 14/9 | 042/020 | 120
Kuneumma, peurod Boxzan, Cr, | — | 434 (348 (218127914377 267 (170 007 [ 288 {096 (2721957153 J0785] — | 1513 | 057/025 | 140
0 47/0 39,
Tempiok, Heorex -~ - 1021103010171 013{029 ] 020|099 |2721212]175|0544| — |22/2120 70

035
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['pyHT — 1OpcKas riuHa YyepHas, cepasi, TyroljiacTHYHas-TBepAas

I paHcocTas f = = .
g = & 3| 5 s | s
O6BexT | % = S |w | we|wp| B | I [Wa|S |ps|p|pa|e|EE%S B3 ™ 5
o -

CodpbhiHo, J 18| 152|430 | 400 | 304 | 552|273 | 279|024 | 306 | 098 | 274 | 195|150 |0843| 9 | /15 | /045 | 180
Kannaum, J, 073771343 2731302 (4251269 (1561020312097 | 2661189145 10830 17/151 041/025 ] 80
To xe, pedHOH NOPT, cTpENIKa, J; —~ 1391(398 (211281 (4122751371003 | 282 (099 (270|196 | 153 (07657 — [20/16]|036/023 | 240
To xe, ueMeHT 3neBaTop, J; -~ 1442 (359199291 | 405 (268|137 (0181279 10971274199 | 156 |0766] - T 17/15 041/025 | 80
Kanan 300, Cepebpsusiit bop, J; ~ — —~ — 1376 5801341 (239|014 {353 {093 |266|184 114010937 11 |18/161034/018 | 120
baza KamnnuHCckoro y4-Ka, J; - | 2651362 37310200401 0221018 |-0171 020 (1002721212177 10535 — 123/21}1055/035] 350
Mocksa, FOxnaa TILI, J, —~ | 95 [ 510 (395405 (770({379(391({009 428 ;0952741781127 }1170] 16 ]16/10] 058/032 | 220
To xe, UI1KnO um Topekoro, J; - | 74 {599 1327|464 | 797 387 1410013 | 5130921270166 1131389 - |21/16] 060/026 | 150
KiHenmimMa, peaHOH BOK3aJI, J —~ | 83 (483 1434|392 1802 (437 1365 |-0131390 1099|272 | 1831132 }|1069{ 21 7/5 1 12/56 | 190
PeibuHCk, 3-1 rHapoMex J; ox -~ 12251455 13204931692 1376316035506 [097 274172116 (1389 64 [(13/121014/009 | 80
To xe, J; ¢l -~ 1161434405 1329 | 630 (3031328007 (326|098 12741192145 0894 - 15/9 | 086/056 | 200
To xe, mpuaan MC3, J; - — ~ — 13431645 (3261319{008 3600991273188} 1380980} - 12/6 | 066/037 | 140
Haratuso, noiima, J, — — ~ — - - — ~ 1011 — — - | 170 - 140 — (13/111072/036 1 150
I'pyHT — nIepMcKasg rHHA KOpUIHEBAs, IONYTBEPAAd U TBEp/lasi, HCKIIOUEHHE — TeKyUSIIaCTHUHAsA

¥ ¢a, rpaBuftHO-cOpT 3aBoj, P, ~ 1 46 | 557 (397|288 432 1262117001571 3291087 1270|184/ 143 0888} - {6 0 30 160
Ykanosck, Pyt,* 40) 83 | 543 | 334 [ 230|518 /2992190151274 092275197158 |0755| - 15/134 047/022§ 250
To ke, Mmeprenmcras P, — | 91 |536 3731292 472|257 (255,013 | 259|095 . 27711981157 0776 - 21 044 250
b Cob o mnona Jlentia, | | 119 | 474 {407 | 616|673 322 (351|081 642|098 (272 160|098 (1816 - | 653 | 036016 ( 20
To ke, P,t -~ | 1211454 (425|311 | 519 281 ({238 (011338098 | 2751191144 (06221 - 17/9 1 039/021 | 100
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I'pyHT — IepMckad rmmHa KOpHYHEBast, MOJyTBEpAas U TBepaas

["'pancocran — =
3 & 3 9| = & ~
o~ c!—E. z = g" 5 & E
o I ~
O0BexT =~ 2 S| w | we|[wp] B IL |Wea | Ss { ps | p | Pd ¢ e E S o E s |[HS
3 & 3 | B = S 3 R :
] R ~ 2 = & 2l
oy =
Hab Hemmbl, maccakip p-i, ||| | 2320414 (249 (165|-013)250 | 095|275 201 |163]0687| - |24/16 | 092032 | 300
¢Iioit 14 . szZ
Tome,ﬂpllf: %?II(JZM W, CHOH |V ya0 (5831277244 |457)280]177(-016) 248 | 092]272|200| 163 0675| - | 1812 | 087/054 | 280
To xe, croft 142, Pokz 130}179 464 {227 219385242 |1431-021)243|095|273]202|165|0662| — |20/12| 064/040 | 280
KaM yeTbe. “;:k“f““‘”‘p MO 167 | 4401493297 (537298239001 | 299|099 |273|195|150| 0821 - | 11/8 | 11/092 | 210
KpacHeifl 1o, 63 | 105558 (274214426 |263]163|-037[231({092[280(204{168|0635] — | 16/12| 05035 | 280
aprunurono , Pkz
PribuHCK, 3-0 [ wapomex , P-T, | — 1651651 (184 (216 (386 232155012226 [09512761207¢{170/| 0625 — 13/12 | 066/045 | 270
Hinxsexamck, P, - - -] =] -4 =] -1 - |-028] - -1 - |208] - | o6l — | 20/18 | 068/028 | 310
KapakymuHo, npu4adn, P, - - — - — — — - 00 — — - 1205 — 062 - 26/21 | 023/019 | 300
Yga, CCP3 «Okr peson», | | _ | _ [ _ | _f _ | _ |o2s! - b~ l199} — 072 | — 12018 030/015 | 240
KOopil gex, P,
I'pyHT — KAMCHHOYTONbHAS TIMHA TIONYTBEpAAs U TBEpJas
dayctoso, mepremuct, Cagl | 15 [ 120|503 (362 (1781314178136 00 | 184095277216 ] 183]0509] — | 2220 05019 | 300
Kanuuus, C —~ 1109462429 | 189 {317 [182{235]1005 {191 098|277(216| 18110528} — | 20/18 ) 068/028 | 300
[ pyHT — IeBOHCKasA riIMHA TBEpAAs
Hmonc;;;ﬁmgm o6, | _ 1204|380 416|0221050]032{018|-056|0221100]276]207|170)0624| — | 2018 ] 068028 | 320
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['pyHT — aQn CYrTHHOK KOPHYHERBIH, CEPhIii MATKONIACTHYHLIA-TOIYTBEPAE

4

['pancocras f 3 = | e D
3 =3 31 38| %
O6BeKT ’%’ 2| g 2w | w | we E [ (Weat{ Sc [ ps | p | Pa| € #E Sles| £2 | 5
oL -
S| & & B g S “éﬂ S|l Jg | ~
banakoro, CP3 — 11931598209 1249(340 (214126027263 |094 271198158 (0713 - {9/17 [0 34/0 19| 140
To ke — | 305|482 21312491331 ({206(126{037(260]109212721197115910709] - 19/17 |0 34/019] 120
KuM, nepobep , Tern TOHHEJD 0922115541216 |25713491216(1133,0261271(09312691196|157[0728| 6 26/23 {017/008| 140
Map®uno, AoM OTabIXa — 12115291260 (229:289 1831106048248 |092}1271 (1991620673 - 7 045 140
HwxkHexaMCk 05(2301562(1203 (248|342 (212([130(015(291 (0692272193 (15210793; 10 11/7 1044/024| 140
KaMckoe yCThe, KOHT IUIOI KOPHYHEBBIH | — - - — 127413191202 111710521302;09812721195]150[0812| - 18/12 (0 12/006| 120
To xe, ronyboBaTo-cepoiit — — — — 126013131202 (11111048;261(0991272:200{159|0710| - 24/21 1024/0 17| 150
3ao3epbe, POb, apuyan — |1 3201]5561124 (237|293 (1871106047 (283 (095271 (195(154(0768% — [ 2723 ;015009 250
To xe, uex KoHTeWHepOos — 1424:4553}1121)231 1286 |188) 98 1044 )2377096)2711203]|165|0644| - 31/29 [0 08/0 071 250
JleBilIHHO, Naccakup p-H — 1383(431[1861027]1032|020(012;0481029|0971272}11951153 (0780 - 21/19 | 027/02 | 140
Ukanosck — 13651461 | 174 (262{311{2071104[051 281 (095[270(196|154107359] - 17/15 {0 19/006| 60
CyMmkuno, Tobon CP3, ciun —~ 1591654187 (297 (372 12501221041 1350 |086/269| 1801390941 — 17/15 [041/025} 85
¢ Yacrele, y3en cesasu, d+aQyy - - — — 12331336 (|215(112110231296;078|2741186)156|0811| - 18/10 {020/0 14| 110
A30B, NopT —~ 1550 (261189299 13301209 (1210371243 |09612721203]|165(10660} - 18/9 |027/023| 100
Yba, «CCP3 OxT peson », H3BECTKOB — [25915561185(02410321020{012(040(0271090272/196/158/10731]| - 22/20 |0 17/0 08} 140
To xe, ceprrit —~ 1331§524}145|033|034(023[{011(065|0317097(270(191]146|0854| - 16/14 10 16/0 08| 100
I'pysar — aQ, 11, I cyrmuHOK MATKOIUIACTHYIHBIH-TBEPABIH
Jaosepee, P3b, IlepMmsb, aQy — | 289552159 (2191299 (197 |102{022i273 (0807272191 |156,0742| - 29 0 05 200
Kouesnuk, [TpoTBa, aQ 28392403 (177 (20512731173 {100{034/241/095/270]201]164|0646) - | 20/18 {0195/008| 120
Ya, POb Ox Pes, 100 xpx1, aQ — | 1841635181 (263 (3342061119 |051 2851095127219 15310776 -— | 24/20 |017/007| 8O0
Hukonaesxa, aBTogopora, aQ —~ |[268 57011621121 288 |175(113{-0571139{064 2711214196 |0382| - 21/18 10 35/028( 180
Eiick, maccaxup , npudain, m+aQy — |1 193 | 51 8_128 912321313185 (128047 {256(095({270(198,160[0692) — | 23/21 1023/016} 140




8.

I'pyat —d, ed, am,vd(Q — cyrnmanok pasnuunoii KOHCHCTESHIHH

_— -~
I pancocras 5 - g o
) — E 2 = 2 o~
Iy g : = o g = £ 5
OOBeKT S 2 0 a |l S|lw w, | wpl Bl IL |wsae| St | ps| p|pal € %E o E = m 5
2] 8| 2 = = S 3 3 ) .
B = = = 9 = 2 T -
Iy =
Kanan 2898, dQ, 1811995621221 248]339(208]131]030[277]096(2721197[165]0754] - | 19/13 031/019 | 140
Ukanosck, dQ _ 1236553 2111217]304] 184 120 027|239 090270198164 [0645] - 23 032 190
- -
ggc"”°ﬁ=ﬂ°“y“5 HonbHad, - | = | = | - [214(330]186(144[020(281[0771269(185[153[0757{ - 18/14 024/009 | 140
I
To xe, edQ —|360[386[254 177309174126 002193 09322211l 179]0526] - | 16/13 091/081 | 270
Txanosek, CCP3 YreaHosa- 121715901931 208|2881181107}027]230|089|269]200]166]/0620] — | 21/19 025/011 | 190
Jlenvna, dQ
s ewyn Amarelieran, | _ | 1~ |~ 024037023 014|006 026|092(273|198(160(0707 - | 2220 | 024017 | 170
To e, Akcalickas, dO _|318[477]205]021[032]020]012] 0130221085 (269(200]169]0599] - | 2418 021017 | 200
To e, GonbHuua soxuukos,dQ | — | 89 [667[244/023[035/021[014]020 [024[098[272[204[166|0636] - 13/8 058/036 | 120
T
g(g“’”ﬁme“‘m“emw'“* = =] == = < do2l = =L = 1200 - J0531 ~ | 26r4 040/020 | 300
Baraesckul I/y 1, amQyp; _[s505(309(186(030]035[019{016]| 069033091 [269]184]142]0894] — | 1513 015/008 | 70
Taraupor, vdQ - — — — — — ~ — 031 - — ~ 1209 — ;054 — 27/25 0907 270
['pynt dQ - cyrimusok npocagouHerii I THUA, ONYTBEPALIN, TBEPALIA
gg’mm Oy, WA CHRUKOHT, | _ | 59 1 | 514 |205|155(331]194]137/-030( 210078271 1201173 0570 - | 2220 | 015007 | 70
ggm“’m’”y”‘m““m"* _|238l620]14210181032]0211011]028)028|063|269|1801155|0754| - 26 0 66 70
Vetn-Joreuxuit nopt, dQ | - 1375]450}175][016]026]015/011]010]019]089[270[209[180[0514] — [12/11,10]042/029,021] 250
Poctoe, Gonmphmua bomsikos, dQ| — | 84 [706[210020f032]020]012[ 007 020 | 068272 182]153]0749] - | 2318 032/016 | 100
ggm’“’“ﬁ‘“mm YL b o b o = = =] = Jou] = | =] - |208] - |os3| - | 2523 | 037018 | 270
|
YCTb-JloHeUknR, XU KBAPT, | _ | 468 1373|159 (015[024|014[010[-005(019 (077(268|205(179(0508] - |2572322}052/045 041] 150

dQ
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['pysaT — d, vdQ — cyrnmuHOK npocanounniit I Tuna, TBepAbId

['pancocTtas = = '
. P ap o .p
S = E < = 2 e~
. : =2 o8| BE (g3
> o ~—
O0BexT = ’é E ‘5 W | WL | Wp = I [ wear | S Ps P Pd C § % uer < E p 5
s 8 2 = 2 B a. - EX 2
gl o5 | B | & : 2 8] = O g
-
;(3““ 'y, BOIOMp €OOPYX, | _ | 345 | 494 | 161|139 (300|199 101{-061|265|053]268|179|156|0719| - 22 020 170
fgb'ﬂﬂﬂmrs'm“ KA | _ |s19]366|115[134|260[162| 98 {—031|184|077|268|205|181|0495| — | 2825 | 074/055 | 250
PocTOB, 31 ZAOM, Y — [ 3091517 [174[016{029[018{011(-025{026(063(269{185{160[0689| — | 24/22 0 38/0 25 70
Axcaiick , dQ
V - 3 ’
dgh Alonenk, UM kpapTal, | _ | 456 | 416 | 158 | 008 [024 | 015|009 -081]{025| 042|268 178 {163]0673| — | 2220 | 0500035 | 150
Taranpor, vdQ - | - — - | -1 =1 - - |04 - | - | - (18] - |074] - [272523]074/062,055]| 170
['pyHT — gQyi1 — CYIVIMHOK TEKYYCIUIACTHYHBIA B TYTOIIIACTHYHEIA (0 3aTOIUICHUA — IPOCATOYHbIN )
Bourozoxck, npran ~ | 266|514 (220025028 |017{011|074{025|100({272(203|163|067| - | 10/8,7 {015/013,012{ 90
AToMMala, cioi 4
To xe, ciioit 4° — | 178 | 586 [236] 025 [0311018|013|034 (024|097 (275{204[165{063] — | 19/12,8|027/02,015| 160
I'pyHT — gQy — CYTTIHHOK MOPEHHEIH, TYTOIIACTHIHEIH-TBEPIBIH
Kanuuus, npuuan na Teepue | 14 | 407 | 363 [ 216 [ 144 (245141104008 [150(094 (271 (221(194|0400| - | 24722 0 42/0 14 550
To ke, peunopT, cCTpeaka 371440 | 358 | 165 1231231135196 001 |1361097 (2722251980367 - 15/10 1 09/0 87 550
To %e, Y4acTOK ITyTH 51506 {302]141(012(020{012]008[002[012[096(271(227(202(0339| - | 27725 05/0 3 750
3HAMEHHUTRIH, HUTIO3 109 407 | 360 [ 124 | 106|197 [125| 72 |024|121[092|275[229|206|0334] - | 32/25 055/036 | 360
KansisuH, npugan 1-5 {30-51[34-45(12-28] 16 | 25 | 16 | 10 | 015 16 1095]|2731218!1190({0440] - | 30/25 0 22/0 07 550
Cenurep, OCTALIKOB 33406 (333228 (01610231013 (010[032{017(097(272(215|184[{0473( - 14/12 0 35/0 18 500
To xe, [ly6osa 461472 |1 276|206 140 (198|116 81 [ 030 [148}093[2711220[193[0400} - | 29/27 0 09/0 03 650
To xe, 3UMHHK 67 | 473|257 | 203 | 144(203)122!81]027|149]096|2711221|193]0404| - | 24/22 03/0 1 550
['pyHT — a+{gQyy, 1+{2Qi — CYTITHHOK MAKIoIIaCTHYHBIN, IOIYTBEPABIH
3HaMeHUTRIN, a+fgQyy ~ | 276 | 537 {187 1221 (2921861 106{ 057 |2611094 2731195160 |0710| - 17/15 0 19/0 06 140
To xe, 1+fgQur — 12771533 /190[205[293]179]114) 023 |215/097}272(208]180[0587] - | 27/23 044/016 | 220
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[ pyHT — gQ;1 CYITIMHHOK MOPEHHBIHN, ITOTYTBEPIBIN, TBEPABIH

I'pancocras = =
. - ~ upl - =2

3 o o >, P e~

5| s s = =2l B 38 3

OO0xnekT = 8 E - W Wi, | Wp = IL Weat Si Ps 0 N4 C % 5 o E‘ ; s M )

g O é L"::.. E {; n % . g" F.‘.E

T =
L
KuM, kanHan 292 — — — — — — — — 02 — — ~ (21171807 050 - | 22/18025/022 | 350
To xe, Boauuku — 16251240 | 135113 | — — - 002 ~ — ~ (225120210337 - 124/221042/014 | 3550
To ke, XnebHuxkoBckHit CM3 1241491 1263 | 122 [ 1371203125} 78 ) 015 114910931271 ]1219|193/[0401 ~ 32 024 500
Toxe, Jlybra, ponsio- - = b ===t = -1 =] - =~ 21| - |05 - |2523]012/003| 400
O300POBUTEILHBIA KOMILIEKC
To xe, xanan 288 — - - - 123613251207 )118]| 025 — — - 1201 1162|0673] - 86 |033/022| 220
benviit ropoaox 54 (471 (1316|159 {141(222113Q0(92 | 015 (14410951272 12221190391 -~ |24/22|1042/014; 550
YKanoBCk 24 |539 1273|164 |136(228{128| 99 | 004 [ 153089 (271(216[19210413 -~ |24/221042/014) 450
benwit roponok, CC3 51 460 | 317 | 172 (1421220126 94 | 017 [ 146096272 1222195 L_O 397 - [24/22(042/014 | 550
To Xe, IMOHED/Nareph 0-4928-65]22-56| 6-21 | 163277 |1561121 ) 004 | 179 (097 {271 2151840483 - 116/13{083/062| 500
To xe, ciun 31 1467 1 3341 148 1127121411207 94 | 008 | 128 (09712721227 1202(0349! - |[24/221042/014 550
To xe, 010K OLITOBBIX 43 1496 | 324 ; 137 {116(209[123| 89 [~006[12210951272{2281204 (0326 - |24/22,042/014] 300
ITuporosckoe Bonoxp «Peté -cnopt»| 39 [ 536 [ 255 [ 170 (15212091126 | 83 | 031 (1651091 (271216 |188|0447 - |[23/21(021/007| 450
bonvmas Boara, y3en ceasu 31 |570 1270|129 |[116 (18111121 69 | 007 | 1360862701221 119710369] - [2523]1012/003| 750
ITpucrans Kang3uy — — — - 113912251136} 89 | 008 | 140 (096|271 12251200 036 — 129/201089/021; 750
Yeree p KuMmpku 41 [ 477 [ 336146 [137{243 11383105 (-00311321095127212251200|10358) - |24/22]042/014| 400
Pribuuck, mpuyan MC3 = — — - 1541265150115 003 (1541097 (27312211193104191 - 1[23/191081/047) 500
Beusili ropoaiok, monep/nareps | S1 | 533 1297 | 119142213131 82 [ 012 [154(094[2721219(192]0410] — [2722[045018] 430
I'pynt — £gQu — cyrmHHOK TYTOILIACTHYHBIH, MOy TBEPABIH

Kanan 300, CepeOpanbiti bop — | 12-58129-68{10-18 213 287 | 155132 | 036 [190]099|269 212|178 0511] 36 |21/19]015/0 II___ 120
MannHckuit PM3 03 12231391 ) 183 (186 31111971114 ) 016 (262|087 |1270|197]160(0691] - 18/131027/016 | 160
Kanan 290, sanagues#t 6eper 58 [ 371 (378 | 193 (0241032{0191013( 049 [0251098)127212031164,0668| - 15/131025/012| 160
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I'pysr — pgQ CYTAHHOK NepHrISUMaTbHEIN, TBEpAbIA

I paHcocTaB = !
- ~J= A o~ E
‘5&' % E g E g_' HE
= -..E" 3 —
OO6BexT = § § S | W | wp | Wp g IL |Wsat | Sc | ps | p [ pa| © § E o : E 3 | -E
g g = E 5 E E g.' &) g =
E- — g = A T =
= =
Habepexurie Yennnl — 1137 163712261236 1 43212851147 |-032|266 |086]274]194|15810731] — 19/17 (0 34/019| 220
To xe, mpuyan popM Ilecka T — (306477217197 (3231204119 (006278 {083 (272|190 155|075, - 19/17 [034/0 19| 170
' pyHT — 3mOBHAILHBI H MIEPEOTIIOKECHHEIH CYTTIHHOK, TBEPABIA H MATIKOILIACTHYHBIH
Capanyn, npucTanb, eP,kz 74 2181497211162 373 (24412 9_‘ 0651 1581096(27312211191|0429| - 20/18 | 068/028| 300
Kanan 288, nepeotiioxx Q(K) — — — — 278132211981 124 | 069 — — ~ | 195|153(0775 — 14/11 [025/020| 120
I'pyrr — Q cymniecs (kpoMme Qqv), IACTHYRAA-TBEPAAA
Ykamorck, aQy — 1833 (109 S8 (20712301177 53 | 024 | 282 (0911272194 (1354|0766 — 20/18 1019/008| 100
3ao3epckas PIB, aQy, — | 5771338| 85 {201{234]172| 62 | 037 |228[091|273]202|168|0621| - 21/18 {023/0 15} 140
JHAMEHHTHIN, nUTRO3, a+igQy — 1369|550 81 1219 | 249 (1921 57 | 030 [ 250 (090|273 (199|162 |0684 — 22/20 (0 14/004( 160
To xe, [+fgQu — 2381657 |105|214|248)-186| 62 | 032 220(096{273(207|170|0600| - 30/21 |0 14/0 05| 240
3aozepckag POB, a+dQy — 6721234 94 [ 150 (215|166} 49 |-031] 163 ;086(273|215|189]0444 — 24/22 1042/0 14| 320
Ocramxkoe, Cenurep, gQu 1952412631194 {1421180}1120| 60 [ 036 | 145 (094270221 [194|0392 — 39 0 09 400
Habepexcusie Heel, ip §OPM | _ | 655 1 583 | 90 | 166|245 [190] 55 |-059| 203 | 081269203 |174]0546| — | 21719 [025/011] 240
necka, pgQy
KprokoBo, paguoueHTp, d+g0Q — (6241262 114|100 175117 58 (029144 (070271214 (195({0390| - 25/23 1012/003] 300
Manusuckuii PM3, feQ — 4191477104197 (233[181| 52 | 019 | 241 |086(270|198|164|0651] — 21/19 |025/011] 110
Kouennuk, p IIpotsa, aQQ 29 (607 (2471171118180 (127 53 [-013| 160 |078(269 211711880428 - 23/21 [021/007| 240
Ukanorck, dQ) — 13821584 | 34 ([1911{2451207 40 (040231 ([083{267|196|165(0618 — 21 d25 (60
3ao3epckas POb, a+dQ - 170712051 88 | 186 (225160 65 {-0381201 10932711209 (176/|0542 - 31/29 {0 08/007| 260




S T'PYyHT — cyrMHOK HepHIIALMATBHBIN, TBEPOBLf # nomyTBepasii, r Tonbarta, «KABTOBA3», 2003, 2004 rr.

] E . -z E BraxxuocTs Ha § ["'payIOMeTpHYECKHUIH COCTAB B %
$s| 2 |8E|5|5alg e 2 s ||z
25 Bl 5155 E5|S = |2E|z|g|8)8|5|21Q)| 3
= 0| 2210 88 &l B 8|5 & Sals8 ol lal=({galg8] 2
=518 528 w8 slZg|a lrexyuecn| PP | ET (S E|2|dls| S S22
B ER il E=E B I H A
s=l2 |5 RS E<LES e we |5 (FF|I=|&|G|l323]8] v
L - ! é i ~ — < —1
: —_ tIl . 1 U | | - 1 | - L L i
o | mopmar. {0,191 2,00 l0,625[0,84 | r
‘_’,Blil;e+ a=0,8570,195[ 1,99 2,73 [0,615(0,851 0,323 0,166 [0,157(0,16| 0 10,312,7(20,4/32,9(8,318,0]27,3
12=09510,198] 1,99 2,72 10,610{0,86 | ! | | |
popmatr | 0,211 063910901 |
I;I;«}Ee Ea=0,85_-_'0,216 0,654|O,90 0,317 0,165 |0,152(10,3010,110,915,0]121,7!28,1[7,5(5,5(31,2
| a=0,95 10,220 | 1,99 0,668 | 0,90 | | B ]
Ko-B0 E, MIIa, npu P ot 0,05 | E, MIla, npu P ot 0,2 @, rpam., C, MlIl1a,
r . no 0,2 Mlla 1o 0,6 Mlla HOPMATUBHOE, | HOPMaTHBHOE
PYIIIHL M METOIKH HX HCIIBITAHHH orlptzi,uene HOPMATHBHOE HOPMATHBHOE (pacueTHoOe, (pac4eTHOE,
- o o | e ,-n {pacueTHOE, 0 = 0,85) | (pacueTHOE, ¢ (I=0,85)_! =085 | a=0385)
CyrJiHHKH H rauabl Bbime YI'B "
[Tpubop KIIP-1, npu we; 18 5,0 (4,7) 6,9 (6,7)
[Ipnbop KIIP-1, npn 3aMaunBaHHH 9 4.4 (3,9) 6,1 (5,7)
KoHcomngupoBanHO-IpeHUPOBAHHLIA Cpe3 11 I 30,5(29,5 | 0,024 (0,020)
HekoHconuaupoBaHHO-HEAPEHUPOBAHHBIN Cpe3 6 | | 23(19) | 0,057 (0,041)
CyriHHKH H riiuHbl Hke YI'B B |
Ipubop KIIP-1, npH wee, 4 3,1 () 5,1 (-) J !
IIpubop KIIP-1, npu 3aMauynBaHHH 2 3,2 (-) 5,6 (-) i
| KoHcommaupoBaHHO-IPEHNPOBAHHEIN Cpe3 | 4 | 28(24) | 0,028 (0,019)
HexoHconuaupoBaHHO-HEApECHHpOBaHHBi cpe3 | 1 [ | 1 18¢=) | 0035() |
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I'pynt pglQ), — cyrmunok. «ABTOBA3», r. TonsarTH.

NI'D Ne w, % wi, % wp, % I 133 Ps p Pd e S n
HOpMAaT 17,8 31 20 11 -0,24 2,72 2,02 1,72 0,60 0,84
2 a=0285 18,1 — — — — 2,72 2,01 1,71 0,60 0,85 67
a=0,95 18,1 —~ — — - 2,72 2,01 1,71 0,61 0,85
HOpMAT 20,6 33 22 11 0,07 2,72 2.0 1,66 | 0,64 0,87
2° a=0,85 21,2 2,72 | 1,98 1,64 0,66 0.88 18
a=10,95 21,7 2,72 1,98 1,63 0,67 (.89
HOpMAT 22.8 32 20 12 0,26 2,72 2,01 | 1,63 0,67 0,93
3 a=0,85 23,5 2.72 2,00 1,62 | 0,68 0,94 31
a=0,95 23,9 2,72 1,99 1.61 0,69 0,95
UT™ No ¢, rpag C, Mlla Koin-Bo ]
Weer Bononacei,. Weer BopgonachlI. ONpEaCJICHUH, N
HopMatHBHOE 26,5 — 0,074 —
2 PacuetHoe a = 0,85 25.5 — 0,067 — 25
PacuetHOEe a = 0,95 24.5 - 0,064 —
Cpenanee — 18 — 0,018 3
78 HopMaTuBHOE 26 0,044
Pacuetnoe a = (0,85 25 0,037 13
PacueTHoe a = 0,95 24 0,032
HopMmartusHoOE 27.5 0,021
PacuetHoe a = (0,85 26,5 0,017 6
3 PacueTHoe a = 0,95 25,5 0,014
HopmartHBHOE 29.5 0,016
Pacuetnoe a = 0,85 28 0,011 14
PacuetHoe a = (0,95 27 0,008
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U No E BoJoHACBIIEHHOTO TPYHTA
] [Ipu P o1 0 1o 0,2 MIIa | Ilpu P o1 0,2 10 0,3 MIla | Kon-Bo onpeneneHuii, n

HopMatiBHOE 3,7 3,0

2 PacuyetHoe a = (.85 3.5 4.4 21
PacuetHoe a = (0,95 3.3 4.1
HopMaTtHBHOE 3.5 4.4

2° PacuerHoe a = (.85 3.1 3.9 6
Pacuernoe a = (0,95 2.9 3,6
HopmatrBHOE 2.9 3.3

3 PacyetHOC a = (,85 2.5 3,0 9
Pacuernoe a = (0,95 2,3 2,7

[IpuMmeuanue.

H1"3-2 — cyrnuHKH B 30HE adpalliH,
UI'D-2" — CyruHKH B 30HE BPEMEHHOT'O MOATOIINIEHHS, OCYIIEHHEIE;

NI'3-3 — CyrIMHKY HHKe YPOBHS TPYHTOBLIX BOJ.
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['pyHT — eC — H3BE€CTKOBO-A0OJIOMHUTOBas MYKa

=W
ped oy
FpaHCOCTaf - < S P R
Q = g = 8 o~
o - ~ L
O0bekT ‘% § § E w | wL | wp g IL (Weat | St | ps | p | pa | © E-ﬂ’-‘ % o E.. E 3 [ 5
e - o
&l 8| BE| B 3 =g 2| ©E
= =
|' 1 1 T e
Cenepxa,mnpoyaen413 2351654 | 88 12231272220} 52 |-015(232[096i283|210[17010699| - — - —
T
Kanuuus — 13571599 44 [ 190} - — - l — (1907100278 {216 | 1820527} - [6/14 | 06/04 200
To xe - — - - ~ NPH B3aUMOASHCTBHH C BoOH —» 8/6 02/01 —
A“”P;f:f:ﬂ:“m 317|263 (339 81 [292]317[216{101[075{309]095(283|195{ 151 (0874 - | 3533 - 200
['pyHT — € — 1eOeHRCTHIN B JPECBAHBIM
A30BCKHM mOpT — IEe6eHE ¢ PaKyIIKOi H WIOM — — — - | 21/19 — -
Kanunus — mebeHs ¢ ApecBoil B H3BECTKOBOH MyKe 216 | — (033 — |1 23/19 1 048/026 | 300
Habepexntie Yennbl, HabepexkHas — 1eOeHb NecHaHUKa M H3BECTHAKA € ITIMH 3aroJHUT 1o 50% 210 - - - 29/— 0 10/~ —
AHapeeBka, HOBas [UJOTHHA — APECBAHO-LUCOCHNCTHIN PYHT C 3aNOTHUTENEM W3 MECKA H MYKH 200 - — — | 37/35 - 400
Hexeromns, eCr — webeHs H ApecBa KapOOHATHEIX NOpoOA 198 | -~ | 063 — |1 34/32 | 001/~ 300
Bockpecenck, €C — npecBaHO-1eOeHUCTBIH IPYHT ¢ MyKOH 210 - | 070 | - 14/12 | 04/025 | 200
I'pyHT — pakyina ¢ neckom
Efickuit nopt 170 {112 | - - | 23/21 — —
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I pyHT — BH3BECTHIAK

=
m =
- 21% 81 o
ol 319 & p-
06']561("[ Wiat SI IL p Pd e % E ne_ ; E ; (1) g
=~ o, . 9 I‘Q
O
2 g0 =
=
Habepexunie Yennni, mpuuan ¢popM necka, P,kz, kpenkuif — — — 2 10 - - — 37/35 | 10/- —
To Xe, TPeHIAHOBATHIN — — - [ 210 - - - 35/33 7/~ -
CogsHHO, Ipejen IPOYHOCTH IpHU cxaTuH = 60 krc/cm”, Ko = 16-80 m/cyT — — — [ 215 — — — - — 600
AMIIpeeska, Ipees NPOYHOCTH MPH CKaTHH = 91-998 xre/em®, K = 16-50 m/cyT — — - 1215 ) - - - i -
CeBepka, npeieN NPOUHOCTH NpH cxathi = 100-600 kre/cM® - | - - {216 - —~ —~ - - -
I pyHT — nec4aHuK
KpacHsift Knro4, BEIBETPENBIA, CnaObli — — — 207 — 0S8 - 32/30 0 05/—) 230
To xe, TpeMHOBATLIA, KPEIIKHIHA — — - 209 — | 057 — 33/31 [006/~| 260
KOHCTAaHTHHOBKHI I/y, TPEIIMHOBATHIH, CpeiREH KPenocTH — — — 229 — 1044 — 37/34 {012 470
HuxHeKkaMCK, MEJIKO3EPHHCTBIN, cnadbiif — — — 2 07 — 058 - - - 250
[ 'pyHT — Meprenn
Ukanosck, CCP3 M YibsiHOBa-JIeHWHA, MTHHUCTHIH ~ -~ | 02 l 201 ] — 060 - — — 450
I'pyaT — Bani (apru/utaTo-rmecyYaHHK)
[Mepmckuit nopT, P,, Npefen Npo9ROCTH NpH CKatuk = 31 Krc/cMm” 146 | 095 221 | 194 {0397 — 20 025 —
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I'pyHT — aneBpUT

I'pancocras — = _
5 2E Bl % B | .
N 2 = 2o & SE& |, 3
OOBeKT = | § Flwiwelwep| 2| It |Wsat| S| ps| p|pa| € |& E > S E s | M 9
IR 25 Bl of| ¢
= =
Bonrorpan, necuo¥ npyyan, Pgotzr | 10 | 561 | 227 (2021292466299 {167|-011[309(094126611 891146 0822 - 30 030 300
Tobonbck, 6aza MTC, Pgatrt - 12671625 |108|360(426(3207106] 038 (342098 [267]187]139]0912] ~ | 3025 | 027/010} 200
To xe, KOBILL, TO Xeé ~ 262 |16381100|318|396(1297199 ¢ 003 [337 l096|269]189]144([0875] — | 3025 | 027010 200
To ke, HXK, 1o xe ~ — — — 13161399129311061 020 [3261092(270(189[144 (0880 -~ | 30/25 1 022/0 10 | 200
To xe, mpudan CTK, 1o ke — 296625179 |033[{0381027;011} 051 035.097 268|1861139]0926| -~ | 30/251022/010{ 200
To ke, CyMkuHO, CP3, TO Xe —~ 95 (840 | 65 (3681445(343(1021 012 (360(098(270(185(136(0970| -~ { 26/23 L 02017 | 115
ITepms, 3aanue KPII, Pouf 3191281 (314186 (1841292120884 |-039|189[09212721212|181{0515| ~ | 19/17]034/019| 200
Hukonaesckuit r/y, Tr — - — — — — — — 1 040 { - - — 185 - 1093 -~ 21 0 64 200
I'pyHT — aneBponuT
Kpacubil Koy, P, ~ — — — — — — - [|037}] - - - (215y — (050 ~ (27726 04/024 | 350
Honbacc ~ — — - — — — — - - — 12707202] — 1047 ] -~ — — —
I'pyHT —~ aprusnT
Ha6 Yennsl, mpuuan ¢opm necka, P,| 12 | 285 [ 501 1202]125|13011214| 87 |-102(174|072|275|1209(186|0478| -~ | 2927 | 04/02 400
Kpacuwi#t Kntou, P, ae - - — 209|477 (290187043 (227(092{276{206{173{063; -~ |20/18) 065/04 | 300
Hounbacc - - — — 1022 - — - — — — 1270120t — | 051 ~ -~ i — —
I'pyHT ~ TTHHHCTHIA ClIaHELL
KOoHCTaHTHH TI/y, THAPOT COOD - — — — — — — — — — — - 12221 - | 044 | -~ |[36/331012/007| 470
To xe, m10TUHa, pHI0OX0I LLTIO3 — (452336 (212(159(259(173(861 007 {1611099({27412201190({0442) - | 36/331012/007 | 470




IIpunoxxenue 2. BcnoMorarensHble MaTepUasl

CooTHoOIIeHHe eAHHHLL, NOAJEXKANHX H3ILATHIO, ¢ equHHIaMu CH, a Taxke ¢
AONYCKAeMbIMH K NPHMEHEHHI0 ¢eTHHHIIAMH, He BXoaamiumMu B CH

—

Exusnna CoorHomieHue ¢ eaquHuLcH CH,
HanmeHoBaHHE B a TaAKXKe ¢ 1oNyCKaeMoH
BEJIHYHHEI HaunMmeHoBanue O0603HaueHHe K IPUMEHEHHIO € IUHHLICH,
) HE onmgleﬁ p CH
~ MHKPOH MK 107 ™M
Hnina AHrCTpEM A° J 10™ m
LUCHTHEP I 100 kr
Macca KWJIOrpaMM-CHIa-CEKyHa B cre-ca 9 80665 kr (TouHO)
____KBajipaTe Ha MeTp
AViHa IUH 10° H
Cuna ___ KWAIorpaMM-CuJia KI'C 9.80665 H (TouH0)
TOHHA-CHIIA 1 TC 9806 65 H (Touno)
CTEH CH 10°H
PacnpeneneHHast KHJIOTPAMM-CHIIa HA METP KI'C/M 9 80665 H/M (TOouno)
JIMHEHHAas HArpy3kKa TOHHA-CHJIZ HA METP TC/M 9806 65 H/m (TouHO)
Pacrnipenenernnas | KunorpaMM-CHia Ha KBaJpaTHBI# cr/n? 9.80665 Ia (TouHo)
MOBEPXHOCTHAA METp
Harpyska TOHHA-CHJIa Ha KBaJIpaTHBIH METP TC/M 9806 65 I1a (TO4HO)
JIMHA Ha KBaJIpaTHLIH CAHTUMETP HH/CM? D11la
KHJIOFP&MM-CP;J::ZE& KBaApATHEIA Krc/m° 9 80665 I'1a (TouHoO)
KHJIOTpaMM-CHIIA Ha KBAAPaTHbIH KIc/MM’ 9.80665 10° INa (Toumo)
JlaBjieHue, UL TIMETP "
HATIPSIKEHHE KHJIorpaMM-CHJIA Ha KBaJApaTHBIH cro/ond ) |
CaHTHMET) 98066 5 10° I1a (Touno)
(MexaHHYeCKOE)
TEXHHYECKad atMocdepa ar
‘pu3smnyeckan armocepa aTM =~ 101325 Ia (To4yHo)
MH/UTMMETP BOASHOTO CTONI0a | MM BOJA CT 9 80665 Ila
MHJUTMMETP PTYTHOT'O CT010a MM PT CT 133 322 Ila
bE3a 113 10° Tla
HopmatusHbie H )
pac4yeTHbIC
CONPOTHRICHIA KIWIOrPaMM-CHJIa Ha KBaApATHBIH 2 4
PacTAKEHHIO, KIc/cM 9 80665 10" I'la (TouHO)*
CHATHIO, H3THOY, CAHTHMETP
CMATHIO, Cpe3y,
CLICTUTCHHE
Pabora, sHeprus 3pr 3pr 107 Jhk
*~10°Tla=0 1 Mna = 100 kIla
IlepeBoj TeMuiepaTyPHBIX KA
i emneparypa KensBuH L{enbcuit PenkuH (DapeHreir
B rpagycax
KennoBun Tk Tk tc +273.15 Tr/1.8 (tr + 459.67)/1.8
Lenancuii tc Tk —273.15 tc (Tr — 491 67)/1.8 (tr — 32)/1 8
Penkul Ty 1.87Tk (tC + 273 15)18 Tr tg + 459 67
Dapenrenr tg | 1 8Tx — 459.67 1 8tc + 32 Tr —459.67 tr

88
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CoorHomenHe exHHHH cHcTeMbl CH M eqHHHI APYTMX CHCTEM

CooTHollIeHHE MeXAY €IHHHIAMH JaBJIeHUA

Ennnuuia Ila MNE f(;rlz.))CT MM BOJX. CT. bap (Tex;%?ig{ag), (CDHB?ITI:CKM) KTC /MZ un/ CMZ
[ackans (H/M%) 1 7.5024-107 | 1.01972:10! 10~ 1.01972.107° [0.986923-10°]1.01972-10™" 10
MuHMeTp (ﬁ?l;;*’“ octonba | 33 32 1 13.595 | 1.33322107 | 135951107 | 1.31579-107 |  13.595 1333.2
Munnumertp Boguoro croiba | 9.80665 7.3556.107 1 0.980665-10™" 107 0.96784-107" 1 98.0665
Bap 10° [ 750.24 10197.2 1 1.01972 0.986923 | 10197.2 10°
ATMO@EE;}E;?“““* 9.80665 10*| 735 559 10* 0.980665 1 0.96784 10* 980 665 10°
AtMoctepa pusnueckas  |1.01325-10°] 760 103332.27 101325 1.033227 1 10332.27 | 101 325 10
Kﬁiﬁrﬁiﬁﬁﬁa 980665 |7.3556-107 1 0.980665 107 107 0.96784 107 1 98.0665
o . ‘;flahfepf;‘*”ﬁ 0.1  |7.5024-107*| 1.0197-10 10°° 1.0197 10 | 0.98692:10° | 1.0197 1072 1
CooTHOmEHHE MEXTY €IHHHIIAMH 3HEPIr'HH
Ennauna Jx 3pT KI'C-C KBty J1.C.~Y KaJl KKa 3B K
JLKoy b 1 10" 101972-10" [ 2.7777.107 | 3.7767-107 | 2.3885-10" | 2.3885-10° | 0.6243 10" [ 0.7244-10"
Jpr 10~ 1 1.01972-107° | 2.7777.10°™ [ 3.7767 10 | 2.3885-107° | 2.3885 10°*" | 0.6243 10'% | 0.7244-10"°
Iig:fg; " | 980665 | 9.80665-10 1 2724107 | 3.7037-10° | 2.3423 | 2.3423-107 | 06122:10°° | 0.7104-10**
KunoBaTT-uac 3.6 3.6 10" 3.68-10° 1 1.3596 08598-10° | 0.8598-10° | 2.24710% | 2.607 10°
Hfﬂzﬂf::f" 26478 10° | 26478-10"° |  27-10° 07355 1 0.6324 10° | 06324-10° | 165310 | 1.918.10%
Kanopus 41868 | 4.1868 107 | 4.2693 107" | 11626-10° | 1.581210°° 1 10~ 2.613 10" | 3.033 10
Kunokanopus | 4 1868 10° | 4 1868-10" | 42693-10> | 1.1626 107 | 15812-107 10° 1 2.613-10% | 3.033 10
9":;‘;5?{' 1602107 | 1.602.10™ | 1.633102%° | 4.44810 | 0.505-10% | 3826102 | 3.826.1072 1 11603 10°
KemsBun | 138102 | 138107 [ 1.4078-10% | 3.834.10°° | 05213102 3.297.10% | 3.297.107 | 08617-107* 1
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I eHeTHYECKHME TUITLI TPYHTOB

pd — pacTUTENBHBIHA CITOH

t — TeXHOreHHBIN (HACBLINTHOW W HAMBIBHOH
PyHT)

a — allNTIOBHAITBHBIN

€ — 9JIIOBHAJILHBIN

d — nemoBHaIbHbiH

¢ — KOJLTIOBHAJIbHBIH (OCHITIH H 00BaJIbI)

pgt — MepUraslHanbHas

| — o3epHbIii

m — MOPCKOH

V — 30710BbIH (BETpOBO#H)

ch — XxeMOTeHHBIH (XHMHYECKUH)

b — 6uoreHHbIH (TOPGHIHHKH, WIBI OPraHUYECKOrO reHe3HCa)
lg — 03epHO-JIETHUKOBBIH

dp - onon3HeBoOM

S — CONHUPIIOKIMOHHBIH

p — NMPOJIIOBUATBHEIH

ed — 3MOBUANTEHO-AEMIOBHATLHBIH
dc ~ AeMOBHAIIBHO-KOUTKOBHAIBHEIH
ap — AUTIOBHANBHO-TIPO.TXOBHAAJIbHBIH

g — ICAHUKOBBIH (MOPEHHBIH )
f — psroBHOrNALHANEHBIHA

la — 03epHO-AUTIOBUAJIEHDIH
am — aJUTFOBHAIBHO-MOPCKOH

h-_—

Nl R

Crenens BAAKHOCTH ChIITYYHX ITokazaTens KOHCHCTEHIIUH
TOB TJIMHHCTBIX TOB
F - IEE{ l - - —— IPy}[—
l TBepaas
| - = : - —
Masnosnaxnbie i HlonyrBepaas
| — — =31 - —_ — S
I Tyronnactuunas
1 t . " —
E MirkoIruiacTHYHas
BoaoHACHIICHHEIC ll Texyuas u TexydennacTHIHAs
Braxusie | [InacTaHad njig cynec4aHbix TPYHTOB

HemeTpuaeckHe eJHHHIBI, IPHMEHAEMbIE B

CHIA n Be;mmkobprrannn (Bb)
AanHAa
MIIa MopcKas (Bb) 1 85318 kM
Mg mopckas (C1HA) 1 852 km (TOYHO)

1 852 kM (TouHO)
1 60934 km

M MOpPCKas (MEXIykapOHAA)
MHIA (MEKIYHApPOIHAaA)

KabensToB (MeXKTYHRPOAHDIHN) 1852 m
Apa 914.4 MM (TOYHO)
dyT.. 304 8 MM (TOYHO)
ArOiMm 25 4 MM (TOYHO)
Ilnomann

aKp 4046 86 M’
O01eM (BMecTUMOCTD)

bappens HedgTaHo# (CLIIA) 158.987 oM’
rannox (BB) 4 54609 oM’
rannod (ClA) 3 78541 oM’
kBapta (BB) 1 1361 am’
kBapta (CHLIA) 0 946353 oM’
nuaTa (Bb) 0 568261 oM’
manTa (CLLA) 0473176 am’
Macca

(GYHT TOProBhIif 0453592 kr
¢yHT TPOHCKHi anTekapCKHUid 0373242 kr
YHLMA TPOHCKaA anTekapckas 31 1035
YHLUSA 28 3495 r
rpaH 64 7989 mr
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il . A .

CrapaHHble pyccKHe HEMETPHYECKHE

CAHHHIB]

Jinana

BeplIok = 17 mrofiMa = 4 45 cMm

naneb = 4 pepika = 1 yerterepts = 17 17 oM

apIIMH = 16 BepurkoB = 71.12 cmM

cakeHb = 3 apuidHa = 7 pyroB =2 1336 M

MaxoBas cakenb = 1 76 M

KOCaa CaXkeHb = 2 48 M

BepcTa = 500 caxkeneit = 1.0668 km

MexeBas BepeTa (10 20 Bexa) = 2 1336 km

O01bem xnaKoOCTEH

wrrod = 2 6yThuIKK BoAOYHbIE = 10 yapok = 1 23 n
Beapo = 10 mrogos = 12 3 n

Oouka = 40 penep =491 96 n

Macca
¢yHt = 1/40 nyna = 32 nora = 96 30JI0THHKOB =
= 0216 noneu =0 409512 kr

nva = 40 ¢yuros = 16.38 kr



CIIMCOK TUTEPATYPLI
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CHull 2.02 01-83*

PyKoOBOACTBO NO IMPOEKTHPOBAHHMIO OCHOBAHU 31aHUH U coopyxeHuit, Mocksa, 1986 1
CHull II-15-74

XypHan «OcHoBaHHs, QyHAAMEHTHI 1 MeXaHHKa FpyHTOB», Ne6, 1973 .

CripaBOYHHK MHXEHEpa-Teoora JuHeiiubIx u3bickauui, 1l M Ilnaiinep, 1962 r
CapaBOYHHK TEXHHAKA-TE0I0Ta 10 HHKEHEPHO-TCOIOTHYECKHAM H THAPOTre0JOTHISCKAM
pabotam, Mocksa, 1982 r.

XypHan «OcHoBaHus, QyHIaMeHTH 1 MeXaHuKa rpyHTOBY, Ne5, 1978 r.

CnpaBOYHHK 110 HHXXCHEPHOM reonorun, Mocksa, 1977 r

[TygeHue mpoMep3aloIUX TPYHTOB U €T0 BIUAHUEC Ha (PYHIAAMEHTRI COOPYKEHHH,
«Crportn3aary, Jieauurpan, 1977 r

«M3BecTHs BEICIINX YUYeOHBIX 3aBEACHUN; MeOIOTUS H pasBeaka», Ned, 1973 r.

HHXeHepHO-Te0JIOTHYeCKUE ucelieaoBadus, MockBa, 1950 r.
['OCT 9 602-89

CHull 2.03 11-85
CII-11-105-97
['OCT 20069-81
['OCT 19912-81

CrpaBoyHHK 0a30BbIX HEH HA HHXKEHEPHO-TEOJIOTHYCCKHE U HHIKECHEPHO-3KOIOTHYECKHE

H3BICKaHHA VIS CTPOUTENBbCTBA, MockBa, 1999 r

TexHOomOrMuecKne KapThl s 00paboTKM HHKCHEPHO-TEOJIOTHYECKHX MATEPHAJIOB,
«'upopeurpasc», Mocksa, 1983 r.

CII 50-101 2004
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