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BBE/IEHUE

B mpouecce nzydyenus kypcoB «ConpoTHBIEHUE MaTepuaioB» U «TexHuue-
CKas MEXaHUKa» CTYJEHTbI BBIMOJIHSIIOT M0 UHAUBUAYATbHBIM 3aJaHUSIM PacyeTHO-
rpaduueckure paboThl.

Kaxmas paborta BKIIIO4AaeT OJHY 3ajauy IO OMpelesIeHHOW TeMe Kypca. Bbi-
MOJIHEHHUE pacyeTHO-rpaduyeckoil padboThl JOKHO 3aBEpLIaTh OCBOEHHUE COOTBET-
CTBYIOLIETO pa3zena Kypca.

[Ipu pacueTe Bce HeoOXOauMMBbIE NaHHbIE BblOMparoTcsa w3 Tabnul. Homep
CXEMBl Ul KaXXJOro CTYIAEHTa COOTBETCTBYET €TI0 HOMEPY IO KypHAILy, HOMED
CTPOKHU TaOJUI COOTBETCTBYET HOMEPY CTYAECHTA MO KypHAIy ILUIIOC IU(P TPYIIIIHL.
Howmep B xxypHasie u mudp rpymnmsl yKa3blBaeT MPenoiaBaTeb.

B koH1le MeToIMyeckoi pa3pabOTKK MPUBEACHBI CIIPABOYHBIE JAHHBIE, HE0O-
XOJUMBbIE€ KaK MPH BBHINOJIHEHUH pacyeTHO-rpaduyecKux padoT Mo COMPOTUBICHUIO
MaTepHUAJIOB, MPUKIATHOW M TEXHUYECKOM MEXaHWKH, TaK M MPHU OpraHU3aluud U
POBEJICHUN CaMOCTOATENbHON pabOThI CTYJIEHTOB.

3AJJAHUE Nel
HccnenoBanre reoMeTpUYECKUX XapaKTCPUCTUK
TUTOCKOTO CEUCHHUSI

Jl1s1 u300pakeHHOTO B Ta0JI.2 OMEPEUHOT0 CEUCHUS Opyca TpeOyeTcs:

a)  OMpeAeNUTh MOJOKEHHUE IITaBHBIX IICHTPAIBHBIX OCEH;

0)  BBIUMCIIHTH BETUYHHY TJIaBHBIX [ICHTPAIBHBIX MOMEHTOB HHEPIIHH.

Bce HeoOxoammple Tpu pacyeTe HOMepa MPOKATHBIX Mpoduiieit U pa3Mepsl
NPSIMOYTOJILHUKOB BEIOMPAIOTCSI B COOTBETCTBHH C BApHAHTOM U3 Tabm. 1 u 2.



Tabmuua 1

Howmepa npoduneit

Homep mo Jlucr
KypHaITy YrOmoK YTOJIOK ., | WBemiep | AByTaBp | X 10° M
PABHOMNOJOYHBIN | HEPABHOMOJIOYHBIN
1 25 100x100x10 90x56x6 20 20 400x20
2 26 50x50x5 90x56x8 30 20 300x20
3 27 70x70x8 100x63x7 30 18 40x400
4 28 250x250x30 100x63x8 18 20 20x500
5 29 200x200x20 100x63x10 22 18 40x500
6 30 90x90x9 110x70x8 24 24 20x200
7 31 110x110x7 110x70x6.5 20 22 20x400
8 32 200x200x30 125x80x10 18 24 400x10
9 33 80x80x8 125x80x10 20 27 200x10
10 34 110x110x8 200x125x12 27 20 300x10
11 35 100x100x16 90x56x6 18 20 500x20
12 36 100x100x14 125x80x12 20 30 400x30
13 37 125x125x10 160x100x10 18 33 300x30
14 38 125x125x16 160x100x14 20 36 200x30
15 39 125x125x14 125x80x10 20 20 300x20
16 40 160x160x20 160x100x10 18 18 400x20
17 41 160x160x18 200x125x12 16 16 300x20
18 42 160x160x16 200x125x14 24 20 300x20
19 43 160x160x14 200x125x16 24 24 40x400
20 44 100x100x10 250x160x12 18 27 20x500
21 45 125x125x9 250x160x16 22 22 20x400
22 46 125x125x8 100x63x10 30 30 20x200
23 47 125x125x12 250x160x18 18 18 400x20
24 48 200x200x14 160x100x10 20 20 300x20
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Tabnuia 2
Howmepa ceuenuii COOTBETCTBYIOT CyMME HOMEPOB CTYJEHTA B KypHaie u mudpa
TPYIIIbI
1 2 3

_J— __ |

7 8 9 _
10 11 12

14

13 — 15




[Tponomxenue tadm. 2.

16 17 18

19 20

21

.
L

22 93 24

3AJJAHUE Ne2
LlenTpasibHOE PACTSHKEHHUE U CKATUE CTEPIKHEH:
pacyeTr Ha MPOYHOCTh, OTNPEIeTICHNE TTEPEMEIICHHIA

J11st u300pakeHHOTO Ha pUC. 2 CTEPXKHS TpeOyeTcs:

a) U3 YCJIOBUSI IPOYHOCTU B OMIACHOM CEUYEHUU ONPENEIIUTh pa3Mepbl MO-
MIEPEYHBIX CEUCHUN KaXKJI0W U3 CTYNIEHEN CTEPKHS;
0) ONPENIECNNUTh JTUHEUHOE MEPEMENICHUE 3aJaHHOTO CEYEHUST CTEPHKHSI.

[pumeuanne. Jlns BceX BapuaHTOB mpHHsTh: a=Im, =10xkH/m, E=2-10°
MIla; nnst CTyIEeHTOB CTPOUTEIBHBIX crieruaibHocTed npuHaTh R=210 MIla, mus
OCTaJIBHBIX crieruaibHocTel [o]=160MIla.

Bce HeoOXxomuMble Mpu pacyeTe JaHHBIE BBIOUPAIOTCS B COOTBETCTBUHU C Ba-
puanToM u3 Tabm. 3 u 4.
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Taomuna 3
Homep o | Ceucnue Harpyska Mornepeuroe ce- [Tepeme-
KypHAITY Opyca IIEHUE
A | A d1 02 Fy F> HeHHC CCUYCHU
1 271 | 2A | A | 2q 20a | -0a | mpsSIMOYTrOJbHOE Ky
h/b=2
2 28 |2A | A | q q -20a | -20a KpyTJioe K>
3 29 A |2A ] -20 | -q ga 3qa KBaJIpaTHOE Ks
4 30 A | 2A | 2q q -ga | 20a KpyTJioe K4
5 31 |2A|3A | g | 159 | -29ga | 3ga | mpsaAMOYyroiabHOE Ks
h/b=1,5
6 32 |3A| A | 2q 2q 20a | -30a KpyTJioe Ky
7 33 A |3A ] -20 | 2q -20a | -30a KBaIpaTHOE K>
8 34 |2A| A | ¢ q 3qa gJa | mpsAMOYToJbHOE Ks
h/b=2
9 35 A | 2A | 2q q -ga | 20a KpyTJioe K4
10 36 |2A| A | q -q -ga | -3ga KpyTiioe Ks
11 37 A | 2A | -2q q -30a | ga KBaJpaTHOE Ks
12 38 |2A | A | 2q q -ga ga | OpsAMOYTOJbHOE K4
h/b=2
13 39 A |2A | ¢ -q 20a | -20a KpyTiioe Ks
14 40 |[2A | A | ¢ q -30a | -3ga KBaJpaTHOE K>
15 41 |3A| A | 2 q 3ga | 3ga KpyTiioe K1y
16 42 A | 3A | -2q q -30a | 3ga KBaJpaTHOE Ks
17 43 A | 3A | q 2q 3ga ga KpyTiioe K4
18 44 | 3A| A | 29 | 159 | 2,50a | -ga | OpAMOYTOJIBHOE Ks
h/b=2




Homep no | Ceuenne H Ilepeme-
arpyska Ilonepeunoe ce-

KypHaIy Opyca HICHUE

A | A (OF1 02 = F> HeHme CCUCHU

19 45 | 2A | A |15q| -g | 2,50a | 2,59 KBaJIpaTHOE K>
a

20 46 |2A | A g |-159 | 1,5ga | 3qga KpyTJioe K1

21 47 |3A|2A | q |-159| 3ga - KpyTjoe Ki
2,5(q
a

22 48 |2A | A | (q q 2qa | 1,59 KBaJIpaTHOE K>
a

23 49 |2A | A | q -q |250a| - KpyTJioe Ks
1,5q
a

24 50 A | 2A | q q 20a - KBaJpaTHOE Ky
2,59
a

25 51 |2A | A q -q -ga -gJa | OpsIMOYTOJIbHOE Ks

h/b=1,5
26 52 A | 2A | 2q q 3ga | -ga KpyTJjioe Ks
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Tabauma 4
JIuHeiinbie pa3Mepsl
Howmep no
KypHaIy ap ap I as b Cc
TUTIOC TGP
TPYIIIBI
1 2a 4a 2a a 2a 4a
2 3a 2a 3a a 2a 2a
3 4a 3a 2a a a Sa
4 3a 2a a 2a 4a 2a
5 3a a 3a a Sa a
6 2a 4a 4a 4a 3a S5a
7 4a 2a 4a 2a 4a 4a
8 3a 3a 2a a Sa 3a
9 2a 4a 3a 2a 2a 6a
10 3a 2a 2a a 6a 2a
11 2a a 2a a 4a 2a
12 2a 4a 2a 2a 4a 4a
13 Sa 3a 3a 3a 5a 3a
14 2a 3a 3a a 4a 2a
15 3a 2a 4a 5a 4a 4a
16 a Sa 2a 2a 2a Sa
17 2a 3a 2a 3a 4a 3a
18 3a 3a 2a Sa Sa 3a
19 3a 4a 3a 2a 3a Sa
20 3a 3a 3a a 2a 3a
21 a 2a 2a 6a 3a 4a
22 Sa 2a 4a a 4a 3a
23 2a 3a 3a a 2a 3a
24 3a a 2a 4a 4a Sa
25 2a 2a a 2a 2a 3a
26 2a 4a a 3a Sa 2a
3AJIAHUE Ne3

KpydeHne BajioB Kpyrjioro CE4eHHMs: pacyeT Ha MPOYHOCTb,
OIPEJICIICHUE YTJIOB 3aKpYYHBAHUSA
Jlns u3o0pakeHHOTO Ha puc. 3 Baja Tpedyercs:
a) U3 yCJIOBHUS MPOYHOCTH B OMACHOM CEUEHHUHU OMPEACIUTh pa3sMephl Mmore-
PEYHBIX CEYCHUH KaXKJI0W U3 CTYIICHEW BaJa,;
0) omnpeaeInTh Yo 3aKpyYnBaHUs 3aJaHHOTO CCUCHHMS BaJia.
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Ipuvedanne. JI1s BCeX BaApHAHTOB MPUHATH: a=1m, te=10xHm/M, G=0,8-10°
Mlla; nast CTyI€HTOB CTPOMTENbHBIX cnenuaibHocTed npuHaTh R,=100 MIla, nns
OCTalbHBIX crienuaabHocTel [1]=160 MI]a.

Bce HeoOxoauMble Ipu pacyeTe JaHHbIE BHIOUPAIOTCS B COOTBETCTBUU C Ba-
puaHToM U3 Taba. 4 u 5.

a3 ‘I

~- '}Tez
tes t te1 Te1
e2 y.4
Ty 5 1
_7_(_(.6.._._._.."_._( .(_._.é_. ..... — .(({. .c"
N
B a2 N Ks A\ K> ar Ks
B C | I | b N
Puc.3
Taomuna 5
Homep nmo VYron 3a-
Hfgg;aﬁép da dz d3 | ter | to | ta | Ter | Te I;?I:;I;
TPYIIIBI CEUYCHUS

1 27 d 2d 1.5d - -te te 2t.d -t.a K,
2 28 2d d 2d -te 2t, - -ted -2t.a K,
3 29 2d 1.5d d 2t, te - 3td t.a K;
4 30 d 2d d - -2t | 2t -t.a 3t.a K;
5 31 d 2d 2d - 3t | -2t | -2t.a | 2taa K,
6 32 2d 2d d - -3t, -te -3t.a t.a K,
7 33 d d 2d 2t | -2t - t.a t.a K;
8 34 2d d 3d 3t | -2t - 3t.a | -2t.a K,
9 35 3d 2d d - 3t, 3t, -t.a 2t.a K3
10 36 3d d 2d - -te -3t | -3taa | 3tea K,
11 37 2d 3d d te -2t, - 4t.a -t.a K3
12 38 2d 3d 2d 2t, 2t, - -4t.a tea K,
13 39 3d d 3d -3t | 3t - -t.a -t.a K,
14 40 d 2d d 3t | -3t - t.a 2t.a K;
15 41 2d 1.5d d - -2t | 2t tea 3t.a K;
16 42 | 2.5d 2d d - te 3t, t.a 4t.a K;
17 43 | 2.5d 2d 2.5d - te -3t | 3tea tea K,
18 44 | 1.5d d 2d - -t | -2t | -3t.a | 3ta K3
19 45 | 1.5d d 15d | 2t | -2t - -4t.a tea K,
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Homep o Yrou 3a-
Higfi?ﬁép da dz ds ter | lo | tes Ter Te2 I;I:;}I’;P;II

IPYIIIBL CEeUeHUS

20 46 | 2d 1.5d 2d 3te | -3t - 2t.a -tea K3

21 47 | 3d 2.5d d 2t | 3t - 3tea | 3ta Ks

22 48 | 3d 2d d - 2t | 3t | 4ta | 3ta K,

23 49 | 2d 2.5d 2d - te 2t | -3ta | 4ta K;

24 50 | 3d 2d d - e -te 4tea tea K3

25 51 | 2.5d d d e | -2t - 4t.a | -4tea K,

26 52 | 3d 2d 2d 2t | 2t - 2ta | 4ta K1
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3AJJAHUE Ne4
[1nockuit 3rud npssMbIX OPyChEB: NOCTPOEHUE ITIOP
BHYTPEHHUX YCWJIMH, pacueT Ha MPOYHOCTb,
OIIPEJICIIEHUE TIEPEMEILIECHUN

Jlist u300paxeHHOW Ha puC. 4 pacueTHON cXeMbl TpedyeTcs:

a) mocTpouTh 3Mmopbl Q u M, 3anucaB s KaXKI0ro pacyeTHOro0 y4acTKa BbI-
pakeHUsl 1Ji1 BHYTPEHHUX YCWIIMM B 00OIIEM BUJIE;

0) U3 yclnoBUs MPOYHOCTH B ONMACHOM CEYEHHH MOJI00paTh MONEPEYHOE ceye-
HHE OaJIKu;

B) OIPEACNIUTD MePEMELICHUE 3aJAHHOTO CEUECHMUS.

[Ipumeuanune. Jlns Bcex BapuaHTOB MNpuHATH: a=IM, 0=10xH/Mm,
E=2-10°MIla; mms CTYACHTOB CTPOMTCIBHBIX  CICHUATBHOCTEH  MPHHSTH
R=210 MIla, mis ocTaibHBIX crenuanbHocTel [6]=160 MIla.

Bce HeoOxoauMble Tipu pacyeTe JaHHbIE BHIOUPAIOTCS B COOTBETCTBUM C Ba-
puaHTOM U3 Taba. 6 U 7.

q]_ q2 Ml F2 I:l

A

Y

Puc.4
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Ta0mnuna 6

Howmep no
KYpHAITY ILTIOC Iy I, | a a as
mudp rpymnsbl
1 14 a 2a 8a 2a 4a 6a
2 15 2a a 9a 4a 3a 2a
3 16 2a 2a 8a 3a 3a 3a
4 17 a 3a 10a 4a a 2a
5 18 3a a 9a a 3a 4a
6 19 3a 3a 8a 2a 4a 3a
7 20 a a 10a a 2a 4a
8 21 2a a 8a 3a 4a 2a
9 22 a 2a 9a 2a 2a 4a
10 23 3a a 10a 3a 2a 3a
11 24 a 3a 8a 2a 4a a
12 25 3a 3a 9a 2a 2a 4a
13 26 2a a 10a 2a 5a 3a
Ta0muna 7
H ITonepeunoe Yroi 1o-
OMEp 1O J1 02, = F»> M, P BOpOTA
KYpHAITY CCUCHUC P —
1 27 q 409a 2qa’ K1
2 28 -q -2qa | -20a° 7 K,
3 29 q 20qa 49a° iN Ks
4 30 -2q | -40a 2qa’ Ky
5 31 2( 2qa | ga’ Ks
6 32 -2 -ga | -ga° ) Ky
7 33 -q 3ga | 2qa’ K1
8 34 q 3ga 49a° L Ks
9 35 -q | 40a -2qa’ 7 Ko,
10 36 29 | 2qa 202° | @) Ki
11 37 29 | oa 3qa’ Ky
12 38 2( -2ga | -3qga’ 1 Ks
13 39 -2q 302 | -202° | @) K,
14 40 q 4ga | -3ga’ Ky
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Homep no I[Tonepeunoe Yron mo-
KypHaIy Ga G2, E R My CeUcHHEC ;?{i?{?ﬂ
15 41 -q -3ga | -3ga’ @ K,
16 42 qg | -30a 2ga° Ks
17 43 2q | 4qa -2qa’ K,
18 44 q | -20a 4qa® H(B Ky
19 45 q 2ga | -2qa° @ K,
20 46 -q 4ga | g’ 7 Ks
21 47 -29 -3ga | 2ga° Ks
22 48 29 | 3qa 392 | | Ki
23 49 q 20a -20a° @ K,
24 50 -q | 4qa ga’ Ks
25 51 q 2ga | -39a’ K
26 52 2q 30 | 208 N Ki

3AJAHUE NoS

[TocTpoenue 3m10p BHYTPEHHUX YCUIIUH, paCUeThl Ha MPOYHOCTh, ONPEACIICHUE T1e-
peMenieHnil B CTaTUYECKH ONPEeeIMMbIX paMax

Jlns u3o0pakeHHBIX B Tabymie 9 pacueTHBIX cXeM TpeOyeTcs:

1. TMoctpowuTs 3mtopsl Q, M, N.

2. OnpeaciuTh ONacHOE CEUCHHUE W M3 YCIOBHUS MPOYHOCTH PEIIMTHh OJHY M3 TPEX
THUIIOB 3a1a4 (Tabiauia 8);

3. OmpeneianTh MepeMeNIeHUs 3aJaHHbIX ceucHui (Taduia 8);

IIpumeuanne. JUist BCeX BAPHAHTOB MPHHATH: a=1 M; E= 2-10° MITa; R= 210 MIIa.
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<
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H
°
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21 | 29 |29a |-qa° | 2a [4a| a | 05 | 05|10 |15| @ 4 | -

22 | 29 |-ga [2qa® | 2a |2a|4a| 05 [ 10|05|20| m~ |5 |-
=
) —

23 | g |20a |-20a a alda| 05 05|05 -|gzm¢ - |2
T
<
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[IpuMeuanue: B — BEpTUKAIBHBIN MPOTUO, T — TOPU30HTAIBHBIN MPOTHO.
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Ta0muna 9

Homepa pacdy€THBIX CXeM COOTBETCTBYIOT CyMME HOMEPOB CTYJEHTA B XKypHaJe U
muQpa rpymnsl

1 2
_a,l, — l, .
€ rg ) all I d
A ql ‘ll 115 4 4 1 Fl 4
. T 1 | L l T
el | A
Y
M L 3l O
5 1 M l o A/
Ty q [ A ;
z N a3y
3 3 = e p: >
1 5 e —
n;;- | Y v & 2
) 2 3 e A
PN
3 4
34E < I1 >
A A ,alllJF
I1 ™ 1“‘ X A 4
a,l; - i I P
5 i 1 ql
R / 5 /
] [ +
e ~| S a,l
o e 3'3
wnl M, _T_ ql t? <
s} Y <€
r ‘gx E /é:‘;] A= r’ 2
73 L
2 NA=EAS 12 i
5 6




20

L7z
——— ] I}

A

Y

A

10

72

1

v

™
— QW
mm 7
Y
~ AN
7y [sN
— Il
3
vl -
A
o L\U»»»»r
o e

A

4
)

A




21

A

zAmJ,l P =
¥
7 a Hw
, L L < el o
. . SN Ll TE o
llr
oo |
o = X @ ~p
MMMQU ([
MM _._wﬁq.u
i
< o
£
7 _ o
of f—> =43 -
- MAl_mmmﬁo.nm ]
\ =
L o 3
< b«
- S5 = 1+ F - .
) =
3
g kS ~t
. oIS % T
<t
I F+::|5y_ 7o 3

¢l




22

I L,
U-Blz (1‘3[3
- gy S
2 T % 3
-— Fl ql Fl ‘J ) 5
< I© / < ol
3 5 5 =T
1 1 I N
4 3
(12.’,?2 5‘ i 2]
fz m
17 18
Iz Il
ot3ly hi2 SRS
oM 3 4 | 4 . ?
2} 512 5
il —
Hy Qs ] =
~ — 5
S 111, R VA
5 3
Oy fy 5‘ §=053[2 —- Qs
-EZ !3
19 20
q 52 lfz q
AL\ C(JZIZ j (1232 /_l
5 3
IEHH 4 il 4 T TT T3
=T 15 M. 5] ~=
g 2 Fl 3 ; e F’l
o-Ch
gl 3
Lb[lé_ ?p—gld"
21 22




23

h
(1.1_;1 F1
5
| I SJCE
N (1232
N (R
t a
~ty IMs
3 gg
23 24
2
T * K mf [11/2
3t : w
! ‘ Me (;{-212 " 5 * Me Fj C{']l‘l
[T e
5 4 52 5 4 3
|_F hiz_. < e
~ b 3)
Sy 4/ 1

3AJJAHUE Ne6
Cratnyecku HeompeneauMas CUCTeMa: MOCTPOEHUE
SIIOP BHYTPEHHUX YCHIIWHN, pacdyeT Ha MPOYHOCTh

Jlns 3amarHOM pacueTHOl cxembl (Tabdir. 10.) Tpedyercs:

a) PaCKpBITh CTATUYECKYIO HEOMIPEACIUMOCTh C UCTIOB30BAHIEM METO/Ia CHUIT,

0) moctpouTts 3mropbl M, Q u N;

B) C/I€JIaTh CTATUYECKYIO U KUHEMAaTUUECKYIO MPOBEPKU;

r') oA00paTh pa3Mephl MOMEPEUHBIX CEYCHUN DIIEMEHTOB pambl MPH 3a/1aH-
HOM COOTHOIIIEHUU KECTKOCTEN pUress (TOPU30HTAIbHBIE 3JIEMEHTHI paMbl) — EJ; u
CTOMKHU (BepTHUKAJIbHBIE AIEMEHTHI pambl) — EJs.

[Mpumeuanue. s Bcex BapumanToB npuHATH: |1=0,5M, F=10ql, gq=6xH/m,
[6]=160 MIla; monepeuHoe ceueHHe pUTEIs — JABYTaBp, MONEPEUHOE CCUCHUE CTOM-
KM — KOJIBIIO ¢ OTHOIIeHUEM AuameTpos 0/D=0,8.
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Bce HeoOxoquMeblie mpu pacyeTe JaHHbIE BHIOUPAIOTCS B COOTBETCTBUU C Ba-
puaHToMm u3 Tadu. 11,

Tabnuua 10
Howmepa pacdy€THbIX CXeM COOTBETCTBYIOT CyMME HOMEPOB CTYJIEHTA B XKypHaJe U
mudpa rpymnsl
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22 23 24 Fs
(0+2)l  (a+2)l
F2
Q2T
e} 03 = al F1
s o] | (a+1)I
Bl
ol
Tabanma 11

Howmep no

KypHAITY B F1 F2 Fs Q1 02 Os a p

EJ,

1 25 6 F q 2 1
2 26 7 2F -( 3 3
3 27 8 -F 2q 4 5
4 28 9 -F q 5 2
5 29 10 F 2q 5 4
6 30 6 2F -( 4 4
7 31 7 -F 2q 3 3
8 32 8 F -( 2 1
9 33 9 2F 2q 3 5
10 34 10 2F -( 4 2
11 35 6 -F -q 5 3
12 36 7 F 2q 4 3
13 37 8 F q 3 5
14 38 9 F -2q 2 4
15 39 10 -F -q 4 3
16 40 6 2F q 5 2
17 41 7 F q 3 2
18 42 8 F q 2 4
19 43 9 -F 2q 2 5
20 44 10 2F -( 4 3
21 45 6 -F q 2 4
22 46 7 -2F q 2 4
23 47 8 F -2q 4 3
24 48 9 -F q 3 5




27

3AJJAHUE Ne7
BHelueHTpeHHOe CokaThe: pacyeT Ha MPOYHOCTh, SAPO CEUECHHUS

Jliist u300pakeHHOW Ha pUC. S pacueTHON CXeMbl OETOHHOUN KOJIOHHBI TpeOy-
€TCsl C YYETOM COOCTBEHHOT'O Beca:

a) MPOBEPUTH MPOYHOCTh KOJIOHHBI, 3alUCAB YCIOBHS MPOYHOCTU ISl pacTsi-
HYTOM U CKAaTOM 30H,;

0) MOCTPOUTH MIOPY HOPMAJBHBIX HAMPSIKEHUW NJIi OMACHOTO CEYEHHUs KO-
JIOHHBL;

B) IOCTPOUTH SIAPO CEUCHMUS.

[Ipumeuanue. Jyis Bcex BapUaHTOB NMPHUHSAThH: PACYETHOE CONMPOTHBICHUE HA
pactskenne Ry=1,2MIla, na cxarue R=17MIla; o0ObeMHBIli Bec OeToHa
y=24I<H/M3, F=200kxH. Ilonepeunoe ceueHne KOJIOHHBI BEIOUPAETCS B COOTBETCTBUU
C BapuaHTOM M3 Tabu. 12 u 13; Harpy3ku U cXembl HarpyXeHus BbIOMparoTCs U3
Tabmn. 14 u puc.5S.

Puc.5

Tabmuma 11
Howmepa pacdy€THBIX CXeM COOTBETCTBYIOT CyMME HOMEPOB CTYJIEHTA B KypHAJE U
mudpa rPyIbI
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Howmep no
KypHALY

29

30

31

32

33

34

35

36 | 37

10

38

11

39

12

40

13

41

a(m)

0,9

0,8

0,6

0,7

0,5

1,210

1,3

1,513

1,3

1,4

1,6

14

42

15

43

16

44

17

45

18

46

19

47

20

48

21

49

22

50

23

51

24

52

25

53

26

54

27

55

28

56

1,2

1,8

2,0

1,3

1,5

1,7

1,8

1,2

0,9

0,8

0,7

1,2

1,0

1,3

1,5
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Tabauna 14

Homep nmo TouKM NPUIOKEHUS CUIT
XKypHally H, F1 Fg F3 F4

TIJIFOC M F]_ F2 F3 F4

mugp
I'PYIIIBI
1 25 2,0 2F -F 2F 1.5F 1 - 5 -
2 26 3,0 -F F 1.5F -2F 2 - - 4
3 27 1,0 2F F -1.5F | -1.5F 1 5 - -
4 28 1,5 F 2F F 3F 2 5 - -
) 29 2,0 -2F F 3F F 3 5 - -
6 30 2,5 1.5F -F -F 3F 1 3 - -
7 31 3,0 | -1.5F | 1.5F F 1.5F 2 5 - -
8 32 1,0 | -15F | -1.5F | 1.5F F 1 3 - -
9 33 1,5 2F -F 2F -F 2 6 - -
10 34 3,0 -F -F 0.5F 3F - - 2 6
11 35 2,0 F 1.5F 3F 0.5F 3 - 6 -
12 36 2,5 1.5F | -0.5F | -0.5F 3F - 1 2 -
13 37 1,5 3F -F -2F 0.5F - 3 6 -
14 38 1,0 2.5F | -1.5F -F -2F - - 2 4
15 39 1,5 2F F 0.5F -3F 3 - - 6
16 40 2,5 F 3F 2F 2F 2 6 - -
17 41 3,0 -F -2F -2F -2F - 2 3) -
18 42 1,5 -2F 1.5F 2F 0.5F 1 3 - -
19 43 2,0 3F 0.5F 2F 3F 2 - - 3)
20 44 2,5 2.5F -F 1.5F -2F - - 2 4
21 45 3,0 -2F -2F 2.5F F 2 - - 6
22 46 1,5 2F 2.5F | 2.5F -F - 3 3) -
23 47 1,0 1.5F | 25F | 25F | 0.5F 1 - 3
24 48 2,0 0.5F -3F | 3F 2.5F - - 1 3

3AJJAHUE Ne8
N3rub c xpyueHueM Kpyrioro B CEYCHUH Baja: pacyeT Ha MPOYHOCTh

J171s1 3a1aHHOM pacueTHOM cxembl Bania (puc. /) Tpedyercs:

a) TOCTPOUTH AMIOPbl M3THOAIONIMX MOMEHTOB B BEPTUKAJbHOW W TOPU30H-
TaJIbHOM IJIOCKOCTSX;

0) ompenenuTh TpeOyeMble TUaMeTPhl CTYTNIEHEH Bajla UCXOMAS U3 TPEThel TH-
MOTE3bl MPOYHOCTH.
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[Tpumeuanue. [IpunsaTe qonyckaemoe Hanpsbkenue [c]=70MIla. Bce HeoOxo-
JUMBIE TIPU pacueTe JaHHbIE BbIOMparoTcsa U3 Tabil. 15; B3aMMHOE HalpaBIEHHUE OK-
PYKHBIX YCHJIMI MOKa3aHO Ha puc.6.

Ay
I

Puc.6
Taomuna 15
Ij:;h;f{lzl‘:; N, , a, b, C, Dy, D,, (04 (0%
kBt |pan/c| M M M M M | (rpan) | (rpam)

1 22 30 30 (13,10 (1910|110 10 80
2 23 40 40 |14 (1212|1109 | 20 90
3 24 50 50 {1514 |14 ]10|08 | 30 0
4 25 60 60 |16 111109 |07 | 40 10
5 26 70 M |0713]13]08]|06 | 50 20
6 27 80 80 [ 0815 |15]07 |05 | 60 30
7 28 90 9 (09 06 06|06 ]|04, 70 40
8 29 100 100 ( 10 | O,7 | O,7 | 05 | 0,4 | 80 50
9 30 70 M | 07,08]08]04|04, 9 60
10 31 60 60 | 06 | 09 09| 05|04 0 70
11 32 50 50 {1510 |10 |06 |05 | 10 80
12 33 40 40 |14 (1111|0706 | 20 90
13 34 30 30 (13,1212 ]08]|0,7 | 30 0
14 35 80 80 [ 08131309 ]|08 | 40 10
15 36 90 90 [ 091414 ]10|09 50 20
16 37 100 100 | 10 | 15|15 |11 | 10| 60 30
17 38 50 50 |15 14 |14 12|10 70 40
18 39 40 40 114131130908 ] 80 50
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19 40 30 | 30 | 131212110109 9 | 60
20 41 60 | 60 | 06| 11110807 0 70
21 42 40 | 40 | 14|05 |05|10/| 10| 30 0
T_.l
D D
7% ? v . D, 2/
1
) & 777
< a >« b e ¢ > 4 >
T—»I Dl D2 Dg
) 7% Vs N
77 777
D, D, D,
7% Vs 2
3
) 4 777
D, D, D,
20 N
4) X
777 777
D, D, D,
2/ 2
5) X
777 777

Puc.8 Homepa pacuéTHBIX cXeM COOTBETCTBYIOT CYMME HOMEPOB CTYACHTA B JKYP-
Hasie u mudpa rpymnmsl
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[Iponomkenue puc.8 Homepa pacu€THBIX CXEM COOTBETCTBYIOT CyMME HOMEPOB
CTyJICHTa B *KypHaje U mudpa rpymnmsl
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[Iponomxenue puc.8. Homepa pacy€THBIX cXeM COOTBETCTBYIOT CYMME HOMEPOB
CTYJIEHTa B *ypHaje U mudpa rpymnmsl
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3AJJAHUE Ne9
PacyeT Ha yCTOMYHUBOCTH NMPAMOTO CKATOTO CTEPIKHA:
OIpeJIEICHUE Pa3MEPOB MONEPEYHOr O CEUEHUS U
ko3 uiMenTa 3amnaca yCTOH4uBOCTU

JI71s1 cxKUMaeMoro CTEp KHSI MaJloi )KECTKOCTH TpeOyeTcs:

a) U3 yCIOBUSl YCTOWYMBOCTU M MPOYHOCTH OINPEACIUTh pa3Mepbl 3aJJaHHOTO
TUIIA TIOTIEPEYHOT0 CEUEHUS CTEPIKHS;

0) onpenenuTh KOdQPUIMEHT 3amaca yCTOMYUBOCTH.

[Ipumeuanne. Marepuan cTepkKHS — CTaldb 3, JOMYCKA€MOE HaIpSKEHHUE
[6]=160 MIIa (mist CTyAEHTOB CTPOMTEIBHBIX CIEIHAIBHOCTEH pacyETHOE COMpO-
tusieHue R=210 MIla). Cxembl 3akperieHuss KOHIOB CTEPKHS OepyTcs B COOTBET-
CTBUU C BapHaHTOM M3 Tabi. 16 u puc. 8, HeoOXoaAMMBIE pa3Mephbl U CKUMAIOIIee
ycuiiie — u3 Tabu. 16, Tun nomnepeyHoro ceyeHus — u3 1adi.17.

F F F F
| VB%__ VBCE__ v _
A A A A
TITT é_‘L TI77 T777
A B B r
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Ta0muna 16

Homep no xypHa-

Cxewma 3akperuie-

ny st JnvuHa, m Harpyska, kH
1 29 A 4,0 600
2 30 b 8,0 900
3 31 B 9,5 1000
4 32 r 11,0 1100
S) 33 A 5,0 750
6 34 b 10,0 1050
7 35 B 9,0 600
8 36 r 8,0 1000
9 37 A 4,5 800
10 38 b 7,0 900
11 39 B 10,0 1200
12 40 r 9,6 1250
13 41 A 5,0 1100
14 42 b 7,0 800
15 43 B 12,0 750
16 44 r 10,0 1400
17 45 A 4,5 850
18 46 b 7,5 700
19 47 B 8,0 1050
20 48 r 12,0 800
21 49 A 5,0 950
22 50 b 7,0 1850
23 o1 B 8,0 650
24 52 r 10,0 1000
25 53 A 3,5 700
26 54 b 7,5 1100
27 55 B 8,5 600
28 56 I 4,0 500




Homepa pac4€THBIX cXe€M COOTBETCTBYIOT CyMME HOMEPOB CTYACHTA B KYPHAJIE U

38

Tabmuua 17

mudpa rpymnmsl

1 2 3 4

5 6 7 8

9 10 11 12

13 14 15 16

17 18 19 20
o.zal
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[Ipononxenue Tadmuunl 17
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I[MTPUJIOXEHHUE
1. COPTAMEHT ITPOKATHOM CTAJIN

y
|
v )'/ h- BIcOTa CceueHHUS; J- MOMeHT uHepIHH;
7)/PS/ b- mupuHa mosaku; W- MOMEHT COTIPOTHBIICHHUS;
SR j;= S- TOJIIIIMHA CTCHKH; S;- cTaTMYecKuii MOMEHT TTOJTYCEUCHUS;
7 ,L/ 7 t- cpeaHsis TONIIMHA TIOJIKY; I- paaryc UHEPLIUU
._.j/i;_._
/I :(b-s)/4
= .
i > : t Ta6muma 1. JIBytaBp ¢ ykionowm nosiok mo I'OCT 8239-89
|
ip
bunp
M M M e | v | vl | e | kHM | m*e10° | o M5 o | Me10 | M M
10° | 10° | 10° |10°|10° ] 0° | 10* 10° | 10° | 10° ©10° | 107
10 100.0 55.0p 4.5 720 7.0 2.5 12.0] 0.093 198| 39.7] 40.6 23.0 17.9 6.5 12.2
12 120.00 64.0p 48 73 75 3.0 14.7) 0.113 350 58.4| 48.8 33.7 27.9 8.7 13.8
14 140.00 73.00 49 7.5 8.0 3.0 174 0.134 572 81.7| 57.3 46.8 419 11.5 15.5
16 160.0; 81.0 5.0 7.8 85 3.5 20.2] 0.156 873| 109.0f 65.7 62.3 58.6) 14.5 17.0
18 180.0 90.0 51 8.1 9.0 3.5 234 0.181] 1290| 143.0f 74.2 81.4 82.6) 18.4| 18.8




(b 2 108 3 3 pe: 3

M| M M mi | v | mal | oM | kHm [MTe107 | mTs | M M (M @107 M M

10° | 10° | 10° |10°10° | 0° | 10" 10° | 10° | 10° ©10° | 10°
20 200.0] 100.0 52 84| 9.5 4.0 26.8/ 0.206f 1840 184.00 82.8] 104.0f 115.0f 23.1] 20.7
22 220.0] 110.0 5.4 8.7] 10.0 4.0f 30.6{ 0.235 2550[ 232.0, 91.3] 131.0f 157.0f 28.6] 22.7
24 240.0] 115.0 5.6 9.9 10.5 4.01 34.8/ 0.268) 3460[ 289.00 99.7] 163.0f 198.0f 34.5 23.7
27 270.0] 125.0 6.00 9.8 11.0 45 40.2| 0.309] 5010{ 371.0f 112.0f 210.0f 260.0; 41.5 25.4
30 300.0] 135.0 6.5 10.2| 12.0 5.0 46.5/ 0.358/ 7080 472.0f 123.0f 268.0f 337.0f 49.9] 26.9
33 330.0] 140.0 7.0 11.2| 13.0 5.0 53.8] 0.414] 9840 597.0] 135.0f 339.0f 419.0f 59.9] 27.9
36 360.0] 145.0 7.5) 12.3| 14.0 6.0 61.9] 0.477] 13380 743.0] 147.0f 423.0f 516.0f 71.1] 28.9
40 400.0| 155.0 8.3 13.0f 15.0 6.0 72.6] 0.559] 19062| 953.0f 162.0f 545.0f 667.0f 86.1 30.3
45 450.0| 160.0 9.0 14.2| 16.0 7.0 84.7| 0.652 27696 1231] 181.0f 7/08.0; 808.0] 101.0] 30.9
50 500.0; 170.0; 10.0] 15.2| 17.0 7.0] 100.0} 0.770] 39727 1589 199.0f 919.0] 1043.0] 123.0] 32.3
95 550.0; 180.0; 11.0} 16.5] 18.0 7.0 118.0] 0.908] 55962| 2035 218.0] 1181.0] 1356.0] 151.0] 33.9
60 600.0] 190.0f 12.0] 17.8| 20.0 8.0] 138.0] 1.059] 76806 2560 236.0] 1491.0] 1725.0f 182.0] 35.4




‘*;Ty h- BeICcOTa ceyenus; J- MOMEHT uHepIHH;
I 4 b- mmpuHa monaku; W- MOMEHT CONPOTHBIECHHS;
ﬂi—sw S- TOJIIIUHA CTEHKU; S,- CTaTHYECKHIE MOMEHT TIOJIYCEYEHHS;
gzl t- cpeaHsis TOJIIMHA TOJIKH; I- paaguyc MHEPLUH
- ZV] 4'_ Z Zo- pacCTOSHKUE OT IIEHTPA TKECTU HAPYKHOU TPAHU CTCHKH
]
it =(b-S)/2
Yy | n
Y (7o Tabnuna 2. [Isemnep ¢ ykinoHom mojok mo I'OCT 8240-89
M I b A |
Mpo- | h [ b |s| t ||| A P J; W, | i S, | & | W, | iy | 2z
¢buib m107 Mziﬁlo_ kH/™m | M*210° Msifélo_ M107 M3-::5(:;10' M4i§10_ M3€i%€i;10' MEIEZES:I.O_MEIEZEB].O_
5 50.0 32.0 4.4/ 7.00 6.0 2.5 6.2 0.047 228/ 9.1 192l 56/ 56/ 27 9.5 116
6.5 65.0] 36.0 44| 7.2 6.0 2.5 7.5 0.058 48.6 1500 254/ 9.00 87 3.7/ 10.8] 124
8 80.0| 40.0 45 7.4 6.5 25 9.0 0.069 89.4) 224 31.6| 233 12.8 4.7 119 13.1
10 100.0| 46.0] 45/ 7.6 7.0 3.0 10.9] 0.084 174,00 34.8) 39.9) 20.4 204 6.5 13.7| 14.4
12 120.0| 52.0] 4.8/ 7.8 7.5 3.0 13.3] 0.102 304.00 50.6] 47.8) 29.6/ 312 85 15.3 15.4
14 140.0f 58.0{ 4.9/ 8.1 8.0 3.0 15.6] 0.121 491.0f 70.2] 56.0f 40.8) 454 11.0f 17.0] 16.7
16 160.0| 64.0] 5.0, 8.4 8.5 3.5 18.1] 0.139 747.00 934 64.2] 541 63.3 13.8/ 18.7| 18.0
16a 160.0| 68.0] 5.0, 9.0 8.5 3.5 19.5 0.150 823.0 103.0] 64.9] 59.4 78.8 16.4/ 20.1] 20.0
18 180.0| 70.0/ 5.1 8.7] 9.0 3.5 20.7| 0.160], 1090.0] 121.0f 72.4/ 69.8) 86.0] 17.0] 20.4] 19.4
18a 180.0| 74.0{ 5.1 9.3 9.0/ 3.5 22.2| 0.171] 1190.0] 132.0f 73.2] 76.1] 105.0f 20.0] 21.8 21.3
20 200.0| 76.0] 5.2 9.0 9.5 4.00 23.4| 0.181] 1520.0 152.0f 80.7| 87.8] 113.0f] 20.5| 22.0| 20.7




Mpo- | h [ b |s| t [ n|rn| A P J; W, i, S, I | w | iy | z

bunb m107 Mzs::ilO' kH/m | m*=107 M3iéélO' M3107 M3-:::5210' M4'iﬁ§;lo- M3£:i5(2;10' Mf::e::sle'M»:::e::sle'
22 220.0] 82.0] 5.4/ 9.5 10.0] 4.0 26.7] 0.206] 2110.0] 192.0f 88.9] 110.0] 151.0f 25.1] 23.7] 22.1
24 240.0] 90.0] 5.6/ 10.0] 10.5] 4.0 30.6] 0.235 2900.0] 242.0f 97.3] 139.0f 208.0] 31.6] 26.0] 24.2
27 270.0] 95.0] 6.0f 10.5 11.0] 4.5 35.2| 0.272| 4160.0] 308.0 109.0] 178.0] 262.0f 37.3] 27.3] 24.7
30 300.0 100] 6.5 11.0] 12.0] 5.0 40.5 0.312] 5810.0f 387.0 120.0] 224.0] 327.0] 43.6] 28.4] 25.2
33 330.0 105 7.0 11.7] 13.0] 5.0 46.5 0.358] 7980.0] 484.0f 131.0] 281.0] 410.0f 51.8 29.7] 25.9
36 360.0 110] 7.5 12.6] 14.0] 6.0 53.4| 0.411] 10820.0] 601.0] 142.0 350.0] 513.0f 61.7| 31.0] 26.8
40 400.0f 115 8.0 13.5 15.0] 6.0 61.5] 0.474| 15220.0] 761.0] 157.0| 444.0] 642.0f 73.4] 32.3| 27.5




b- mupuHa monkw;
S- TOJIIIMHA CTCHKU;
t- cpeHss TOJIWHA TOJIKY;

J- MOMEHT uHepLuy;
W- MOMEHT CONpOTUBIECHHUS;
I- paryc UHEPLIUU

Yo- paCCTOSAHUEC OT LICHTPA TAAKECTH 10 Hapy)KHOﬁ I'paHu CTCHKHA

Ta6muma 3 Yronok pagaonosniounslii mo 'OCT 8509-93

A [J3=3 1w, i 3 i | J [ Ww| iv | dy | Yo | P

8B e B Led B B B |

< o [ — e ) — ey [ — — —

=R s O = i S o

s > > s = s =
L50x3 |50.0|3.0(55|18| 30| 71 |19 |155| 113 |195]| 29 | 1.6 |10.0]| 4.2 |13.3|0.023
L50x4 [50.0|4.0(55|1.8] 39| 92 | 25 |154| 146 |194| 38 | 1.9 | 99 | 54 |13.8]|0.030
L50x5 |50.0|50(55|1.8| 48| 112 | 3.1 |153| 178 |19.2]| 46 | 23 | 9.8 | 6.6 |14.2|0.037
L50x6 50.0(6.0(55(18| 57 | 13.1 | 3.7 |152| 20.7 |191| 54 | 26 | 9.8 | 7.6 |14.6|0.044
L50x7 |50.0|7.0(55|1.8| 6.6 | 148 | 4.2 |150| 235 |189] 6.2 | 29 | 9.7 | 86 |15.0|0.051
L50x8 |50.0(8.0(55|18| 74 | 165 | 48 |149| 26.0 (18.7| 7.0 | 3.2 | 9.7 | 95 |15.3|0.057
L56x4 [56.0(4.0|6.0|20| 44 | 131 | 3.2 |17.3| 208 |218| 54 | 25 | 111 | 7.7 |15.2|0.034
L56x5 |56.0/5.0(6.0|/20| 54| 16.0 | 40 |17.2| 254 |21.6| 6.6 | 3.0 | 11.0]| 9.4 |15.7|0.042
L60x4 |60.0/4.0(7.0]|23| 47| 16.2 | 3.7 |185| 257 |23.3| 6.7 | 29 [11.9]| 95 |16.2|0.036




Opobums | b [t ||| A 33 W | | Jy i |l [ We |l v | e | Yo | P
Lol 2B e B BB B B M
p= p= S = = = = =

L60x5 [60.0[50[7.0[23|58 | 19.8 | 4.6 [184| 31.4 [23.2]| 8.2 | 35 |11.8| 11.6 | 16.6]0.045

L60x6 |60.0[6.0[7.0[23]|69 | 232 |54 [183| 368 [23.1] 9.6 | 40 |11.8| 13.6 |17.0|0.053

L60x8 |60.0[80[7.0[23] 90295 |70 [181] 468 [227]123] 49 [11.7] 17.2 [17.8]0.070

L60x10 [60.0]10|7.0]23|11.1| 353 | 85 [17.9]| 556 [22.4| 150 5.7 | 11.6 | 20.3 | 18.5]0.085

163x4 [63.0[4.0[7.0[23]| 50| 189 | 41 [195] 299 [245| 78 | 3.3 [125] 11.0 | 16.9]0.038

L63x5 [63.0/50[7.0[23]| 6.1 |231]50/[194]| 368 [244] 95 | 3.9 |125]| 13.7 |17.4]0.047

L63x6 |63.0[6.0[7.0[23] 73271 |60 [19.3]| 429 |243]112]| 44 |12.4] 159 [17.8]0.056

L65x6 |65.0[6.0[7.0[23] 75298 | 6.4 [19.9] 474 251|123 48 |12.8] 17.5 |18.3]0.058

L65x8 |65.0[8.0[7.0[23] 98 38183 [19.7| 604 |12.7]158|13.1]|24.8] 22.3 [19.0]0.076

L70x4 |70.0[45[8.0[27] 6.2 29.0 | 57 [216] 46.0 [27.2]12.0]| 45 [13.9] 17.0 | 18.8]0.048

L70x5 |70.0]50[80[27] 6.9 | 31.9 |63 |216]| 507 |27.2]132| 49 |13.9] 18.7 [19.0]0.053

L70x6 |70.0[6.0[8.0[27] 81 |37.6 |74 [215]| 59.6 |27.1]|155| 5.7 | 13.8| 22.1 [19.4|0.063

L70x7 |70.0[7.0[80[27] 9.4 | 430 [ 86 [21.4]| 68.2 |26.9]17.8]| 6.3 |13.7] 25.2 [19.9]0.072

L70x8 |70.0[8.0[8.0[27[10.7] 48.2 [ 9.7 [21.2]| 76.3 |26.8]20.0| 7.0 | 13.7] 28.2 [20.2]0.082

L70x10 [70.0]10[8.0[27[13.1] 57.9 [11.8[21.0| 91.5 [26.4|243 | 8.2 | 13.6 | 33.6 [21.0]0.101

L75x5 |75.0]5.0[9.0[30] 74 |395 |72 [231]| 62.6 |29.1]16.4| 5.7 | 14.9] 23.1 [20.2]0.057

L75x6 |75.0[6.0[9.0[3.0] 88 | 46.6 | 86 [23.0] 73.9 [29.0]19.3| 6.6 | 14.8 | 27.3 | 20.6 | 0.068

L75x7 |75.0[7.0[9.0[3.0[10.1] 53.3 [ 9.9 [229] 84.6 [28.9|221] 7.4 [14.7] 31.2 [21.0]0.078

L75x8 |75.0[8.0[9.0[3.0[11.5] 59.8 [11.2[22.8]| 94.9 [28.7|24.8| 8.2 | 14.7 ] 35.0 | 21.5]0.088

L75x9 |75.0]/9.0[9.0[3.0[12.8] 66.1 [12.4]22.7| 104.7 |28.6|275| 8.9 | 14.6 | 38.6 [ 21.8]0.099

L80x5 [80.0[55[9.0[30| 86 | 527 | 9.0 |247| 83.6 [31.1|21.8| 7.1 | 159 30.9 |21.7|0.067




Opobums | b [t ||| A 33 W | | Jy i |l [ We |l v | e | Yo | P
Lol 2B e B BB B B M
p= p= S = = = = =

L80x6 [80.0[6.0[9.0[30]| 94 | 570 ] 9.8 [247] 904 [31.1]235]| 7.6 | 158 33.4 |21.9]0.072

L80x7 [80.0[7.0[{9.0[3.0/10.8| 65.3 |[11.3]24.5| 103.6 [30.9]/27.0 | 85 | 15.8 | 38.3 | 22.3{0.083

180x8 [80.0[8.0[9.0[30|123| 734 [12.8]24.4] 116.4 [30.8/30.3| 9.4 | 15.7 | 43.0 | 22.7]0.095

1 80x10 [80.0]10[9.0/3.0[15.1| 83.6 |15.7|24.2| 140.3 [30.4| 36.8 | 11.1 | 15.6 | 56.7 | 23.5|0.117

L80x12 [80.0[12]9.0[3.0[17.9]102.7]18.4[24.0] 162.3 [30.1]43.2[12.6|155] 59.5 [24.2]0.138

L90x6 [90.0[6.0]10[3.3/10.6| 82.1 [12.5]27.8| 130.0 [35.0/34.0| 9.9 | 17.9| 48.1 | 24.3]0.082

L90x7 [90.0[7.0[10[3.3[12.3| 94.3 [14.4[27.7| 149.7 |34.9]38.9 |11.1]17.8 | 55.4 | 24.7|0.095

L90x8 |90.0[8.0[ 10 [3.3[13.9[106.1[16.4|27.6| 168.4 |34.8|43.8|12.3|17.7 | 62.3 [25.1]0.107

L90x9 [90.0[9.0[ 10 [3.3]15.6|118.0[18.3|27.5| 186.0 |34.6|48.6 | 13.5] 17.7 | 68.0 | 25.5 | 0.120

L90x10 [90.0]10]10[3.3[17.2]128.6[20.1|27.4| 203.9 |34.5|53.3 |14.5|17.6| 75.3 [25.9]0.132

L90x12 [90.0[12]10[3.3[20.3|149.7[23.8|27.1| 2359 [34.1|62.4 |16.5|17.5| 86.2 | 26.7]0.157

L100x6.5 | 100 | 6.5| 12 [ 4.0 | 12.8]122.1 [ 16.7 [ 30.9 | 193.5 [38.9|50.7 [ 13.4 [ 19.9 | 71.4 | 26.8 | 0.099

L100x7 | 100 [7.0] 12 [4.0[13.8]130.6[17.9|30.8| 207.0 [38.8|54.2 | 14.1|19.8| 76.4 [27.1]0.106

L100x8 | 100 [8.0] 12 [4.0[15.6 | 147.2]20.3[30.7 | 2335 [38.7] 60.9 | 15.7 | 19.8 | 86.3 [ 27.5]0.120

L100x10 | 100 | 10 | 12 |4.0|19.2]178.9 | 25.030.5 | 283.8 [38.4] 74.1[18.5] 19.6 | 110.0 | 28.3| 0.148

L100x12 | 100 | 12 | 12 |4.0|22.8]208.9 | 29.5[30.3 | 330.9 [38.1] 86.8 [ 21.1 | 19.5|122.0]29.1|0.176

L100x14 | 100 | 14 | 12 |4.0|26.3[237.1|33.8[30.0 | 375.0 [37.8] 99.3 [ 23.5 | 19.4 | 138.0 | 29.9 | 0.202

L100x15 | 100 [150] 12 | 4.0 |28.0 [ 250.7 | 35.9 [ 29.9 | 395.9 |37.6[105.5] 24.6 | 19.4 | 145.0 | 30.3 | 0.216

L100x16 | 100 | 16 | 12 | 4.0 | 29.7 [ 263.8 | 38.0 | 29.8 | 416.0 |37.4]111.6]/25.8 | 19.4 | 152.0 | 30.6 | 0.229

L110x7 | 110 [7.0] 12 [4.0[15.1[175.6[21.8 |34.0| 2785 [42.9]72.7 | 17.4|21.9]106.0 [ 29.6 [ 0.117

L110x8 | 110 [8.0] 12 [4.0[17.2]198.2]24.833.9| 3145 [42.8|81.8 |19.3|21.8]116.0|30.0|0.132




Opobums | b [t ||| A 33 W | | Jy i |l [ We |l v | e | Yo | P
Lol 2B e B BB B B M
p= p= S = = = = =

L120x8 | 120 [8.0] 12 [4.0[18.8]259.7]29.7 [37.2| 412.4 |46.8[107.0]23.3 23.9]153.0[32.5]0.145

L120x10 | 120 | 10 | 12 | 4.0 23.2|317.2 | 36.6 | 36.9 | 503.8 |46.6|130.5|27.7 | 23.7 | 187.0 | 33.3| 0.179

L120x12 | 120 [120] 12 [ 4.0 |27.6[371.8|43.3[36.7 | 590.3 |[46.2]153.3[31.8 | 23.6 | 218.0[34.1[0.213

L120x15 | 120 | 15 | 12 | 4.0 34.0 [ 448.9 | 53.0 | 36.3 | 711.3 [45.7|186.5/37.3| 23.4 | 262.0 | 35.3 | 0.262

L125x8 | 125 [8.0] 14 [4.6[19.7]294.4[32.238.7 | 466.8 [48.7[122.0]25.7 | 24.9]172.0 [ 33.6 [ 0.152

L125x9 | 125 [9.0| 14 [ 4.6 |22.0327.5]36.0|38.6 | 520.0 |48.6|135.9|28.3 | 24.8 | 192.0 | 34.0| 0.170

L125x10 | 125 | 10 | 14 | 4.6 | 24.3[359.8 | 39.7 | 38.5 | 571.0 |48.4[148.6/30.4 | 24.7 | 211.0 | 34.50.187

L125x12 | 125 | 12 140/ 4.6 | 28.9 [ 422.3 |47.1[38.2 | 670.0 [48.2]174.4[34.9 | 24.6 | 248.0 | 35.3 | 0.222

L125x14 | 125 | 14 | 14 | 4.6 |33.4 [ 481.8 |54.2[38.0 | 763.9 |47.8]199.6]/39.1 | 24.5 | 282.0 | 36.1 | 0.257

L125x16 | 125 | 16 | 14 | 4.6 | 37.8 [ 538.6 | 61.1 | 37.8 | 852.8 |47.5]224.3]43.1 | 24.4 | 315.0 | 36.8 | 0.291

L140x9 | 140 |9.0| 14 [4.6|24.7 | 465.7 | 45.5 | 43.4 | 739.4 |54.7[192.0]35.9 | 27.9 | 274.0 [ 37.8]0.190

L140x10 | 140 | 10 | 14 | 4.6 | 27.3[512.3 | 50.3 | 43.3 | 813.6 [54.6]211.0]/39.0 | 27.8 | 301.0 | 38.2 | 0.210

L140x12 | 140 | 12 | 14 | 4.6 | 32.5[602.5 | 59.7 | 43.1 | 957.0 |[54.3]248.0]45.0 | 27.6 | 354.0 | 39.0 | 0.250

L150x10 | 150 | 10 | 14 | 4.6 | 29.3 [ 634.8 | 58.1 | 46.5 | 1008.6 | 58.6 |261.0] 45.3 | 29.8 | 374.0 | 40.7 | 0.226

L150x12 | 150 | 12 | 14 | 4.6 | 34.9[747.5|68.9 | 46.3 | 1187.9 | 58.3]307.1] 52.3 | 29.7 | 440.0 | 41.5 | 0.269

L150x15 | 150 | 15 | 14 | 4.6 | 43.1[908.4 | 84.7 | 45.9 | 1442.6 | 57.9]347.2] 62.0 | 29.5 | 534.0 | 42.7 | 0.332

L150x18 | 150 | 18 | 14 | 4.6 |51.1 (10601 99.9 | 45.6 | 1680.9 | 57.4[439.2] 70.9 | 29.3 | 621.0 | 43.8 | 0.393

L160x10 | 160 | 10 | 16 | 5.3 |31.4 [ 774.2 | 66.2 | 49.6 | 1229.1 | 62.5[319.4] 52.5 | 31.9 | 455.0 | 43.0 | 0.242

L160x11 | 160 | 11 | 16 |5.3|34.4[844.2 | 72.4 | 49.5 | 1340.1 [ 62.4|347.8] 56.5 | 31.8 | 496.0 | 43.5 | 0.265

L160x12 | 160 | 12 | 16 |5.3|37.4[912.9 | 78.6 | 49.4 | 1450.0 | 62.3|375.8] 60.5 | 31.7 | 537.0 | 43.9 | 0.278

L160x14 | 160 | 14 | 16 | 5.3 |43.6 | 1047 | 90.8 | 49.2 | 1662.1 | 62.0]430.8] 68.1 | 31.6 | 615.0 | 44.7 | 0.333




[Tpodunb

b|t|r1|r2

Jyz

Yo

M107

Mm% 107

M= 107

M 107

M 1078 <

M 107

ME 107

M 107

kH/m

L160x16

160

16

16

5.3

49.1

1175

| v 10

03

48.9

1865.7

61.7

484.6

75.9

31.4

690.0

45.5

0.378

L160x18

160

18

16

5.3

54.8

1290

114

48.7

2061.0

61.3

537.5

82.1

31.3

771.0

46.3

0.422

L160x20

160

20

16

5.3

60.4

1419

126

48.5

2248.3

61.0

589.4

90.0

31.2

830.0

47.0

0.465

L180x11

180

11

16

5.3

38.8

1216

92.5

56.0

1933.1

70.6

499.8

72.9

35.9

716.0

48.5

0.299

L180x12

180

12

16

5.3

42.2

1317

100

55.9

2092.8

70.4

540.4

78.1

35.8

776.0

48.9

0.325

L180x15

180

15

16

5.3

52.2

1607

124

55.5

2555.0

70.0

659.7

93.1

35.6

948.0

50.1

0.402

L180x18

180

18

16

5.3

62.0

1884

146

55.1

2992.7

69.5

775.4

107

35.4

1108

51.3

0.477

L180x20

180

20

16

5.3

68.4

2061

161

54.9

3271.3

69.1

850.9

116

35.3

1210

52.0

0.527

L200x12

200

12

18

6.0

47.1

1823

125

62.2

2896.2

78.4

749.4

98.7

39.9

1073

53.7

0.363

L200x13

200

13

18

6.0

50.8

1961

134

62.1

3116.2

78.3

805.3

105

39.8

1156

54.2

0.392

L200x14

200

14

18

6.0

54.6

2097

144

62.0

3333.0

78.1

861.0

112

39.7

1236

54.6

0.420

L200x16

200

16

18

6.0

62.0

2363

163

61.7

3755.4

77.8

969.7

124

39.6

1393

55.4

0.477

L200x18

200

18

18

6.0

69.3

2621

182

61.5

4164.5

77.5

1077

136

39.4

1544

56.2

0.534

L200x20

200

20

18

6.0

76.5

2872

201

61.2

4560.4

77.2

1182

147

39.3

1689

57.0

0.589

L200x24

200

24

18

6.0

90.8

3351

237

60.8

5313.5

76.5

1388

168

39.1

1963

58.5

0.699

L200x25

200

25

18

6.0

94.3

3466

246

60.6

5494.0

76.3

1438

173

39.1

2028

58.9

0.726

L200x30

200

30

18

6.0

112

4020

289

60.0

6351.0

75.5

1698

193

38.9

2332

60.7

0.859

L220x14

220

14

21

7.0

60.4

2814

175

68.3

4470.1

86.0

1159

139

43.8

1655

59.1

0.465

L220x16

220

16

21

7.0

68.6

3175

199

68.0

5045.4

85.8

1306

153

43.6

1869

60.2

0.528

L250x16

250

16

24

8.0

78.4

4717

258

77.6

7492.1

97.8

1942

203

49.8

2775

67.5

0.604

L250x18

250

18

24

8.0

87.7

5247

289

77.3

8336.7

97.5

2158

223

49.6

3089

68.3

0.676
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L250x20

250

20

24

8.0

97.0

5765

319

77.1

9159.7

97.2

2370

ro| M3 107

43

49.4

3395

69.1

0.747

L250x22

250

22

24

8.0

106

6270

348

70.9

9962

96.9

2579

261

49.3

3691

70.0

0.817

L250x25

250

25

24

8.0

120

7006

392

76.5

11125

96.4

2887

287

49.1

4119

71.1

0.922

L250x28

250

28

24

8.0

133

77117

434

76.1

12244

95.9

3190

312

49.0

4527

72.3

1.025

L250x30

250

30

24

8.0

142

8177

462

75.9

12965

95.6

3389

328

48.9

4788

73.1

1.093

L250x35

250

35

24

8.0

164

9281

530

75.3

14830

94.7

3879

366

48.7

5402

74.9

1.261
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Ta6mmma 4. Yronok HepaBHonosounbiii mo 'OCT 8510-86*

5 cC e BB EBRERE ||

L65x50x5 65.0f 50.0| 5.0] 6.0[2.0| 5.6| 23.4 5.2/{20.5 12.1| 3.2|14.7| 6.4 2.7/10.7{12.6/20.0f 9.8/0.6/0.043

L65x50x6 65.0f 50.0| 6.0] 6.0[2.0| 6.6] 27.5| 6.2/20.4 14.1| 3.8/14.6 7.5 3.1/10.7{13.0[20.4] 11.5/0.6/0.051

L65x50x7 65.0f 50.0f 7.0] 6.0{2.0| 7.6] 31.3 7.1/20.3] 16.0| 4.4/{14.5 8.6 3.6/10.6{13.4{20.8| 12.9/0.6{0.058

L65x50x8 65.0f 50.0| 8.0] 6.0[2.0| 8.6] 35.0f 8.0{20.2| 18.9| 4.9/14.4f 9.6] 4.0/10.6{13.7|21.2| 13.6/0.6/0.066

L70x45x5 70.0] 45.0 5.0f 7.5[2.5 5.6| 27.8 5.9/22.3] 9.0 2.6/12.7| 5.3] 2.2 9.8/10.5/22.8] 9.1/0.4/0.042

L75x50x5 75.00 50.0; 5.0 8.0]2.7| 6.1] 34.8/ 6.8/23.9] 12,5 3.2/14.3] 7.2| 2.7/10.9|11.7|23.9| 12.0|0.4/{0.047




Opopmme | h | b [t ||| A] & [ W [i, | 3 Wi, | & [Woliv]z]ye] Iy |tga] P
< G S T R Y I I VYR SR I KH/m
E = |2 = = (2= [= 1|2 |% |# [=
L75x50x6 75.0] 50.0] 6.0] 8.0[2.7] 7.3] 40.9 8.1/23.8| 14.6| 3.8/14.2] 8.5/ 3.2/10.8/12.1|24.4] 14.1/0.4/0.056
L75x50x7 75.00 50.0] 7.0] 8.0[2.7| 8.4 46.8 9.3[23.6| 16.6| 4.4/14.1] 9.7| 3.7/10.8/12.5/24.8 16.2/0.4/0.064
L75x50x8 75.0] 50.0] 8.0] 8.0[2.7] 9.5| 52.4| 10.5/23.5| 18.5 4.9|14.0] 10.9] 4.1/10.7|12.925.2| 17.8/0.4/0.073
L80x50x5 80.0| 50.0| 5.0| 8.0[2.7| 6.4 41.6] 7.7|25.6] 12.7| 3.3/14.1] 7.6 2.7/10.0/11.3(26.0| 13.2/0.4|0.044
L80x50x6 80.0| 50.0| 6.0 8.0[2.7| 7.5| 49.0] 9.1/25.5| 14.8| 3.9/14.0 8.9 3.2/10.8/11.7|26.5| 15.5/0.4/0.058
L80x60x6 80.0| 60.0] 6.0 8.0[2.7| 8.1] 52.1] 9.4{25.3] 25.2| 5.6/17.6] 13.6| 4.7/12.9/14.9|24.7| 21.0{0.5/0.063
L80x60x7 80.0| 60.0 7.0] 8.0[2.7| 9.4| 59.6] 10.9[25.2| 28.7| 6.4/17.5 15.6/ 5.3[12.9/15.3[25.2| 24.0{0.5/0.072
L.80x60x8 80.0| 60.0] 8.0| 8.0[2.7|10.7| 66.9] 12.4/25.0] 32.1| 7.3|17.4] 17.5/ 6.0[12.8/15.7|25.6| 26.8/0.5/0.082
L90x56x5 90.0| 56.0] 5.5/ 9.0[3.0] 7.9] 65.3 10.7/28.8| 19.7| 4.5/15.8 11.8| 3.8/12.2[12.6|29.2] 20.50.4/0.061
L90x56x6 90.0| 56.0] 6.0] 9.0[3.0] 8.5 70.6] 11.7/28.8| 21.2| 4.9|15.8 12.7| 4.1/12.2|12.829.5| 22.2(0.4/0.066
L90x56x8 90.0| 56.0] 8.0] 9.0[3.0[11.2] 90.9] 15.2/28.5| 27.1| 6.4/15.6] 16.3] 5.3[12.1/13.6|30.4] 28.3(0.4/0.086
L100x63x6 [100.0] 63.0] 6.0[10.0[3.3] 9.6 98.3| 14.5(32.0] 30.6| 6.3]17.9| 18.2| 5.3[13.8/14.2/32.3| 31.5/0.4|0.074
L100x63x7 [100.0] 63.0] 7.0[10.0[3.3[11.1] 112.9] 16.8[31.9] 35.0| 7.2|17.8| 20.8| 6.1/13.7|14.6/32.8| 36.1/0.4/0.085
L100x63x8 [100.0] 63.0] 8.0[10.0[3.3(12.6] 127.0| 19.0[31.8] 39.2| 8.2|17.7| 23.4| 6.8/13.6/15.0[33.2| 40.5/0.4{0.097
L100x63x10 [100.0] 63.0[10.0[10.0[3.3[15.5] 153.9] 23.3|31.5] 47.2[10.0[17.5| 28.3| 8.3[13.5/15.8/34.0| 48.6/0.4/0.119




Opopmme | h | b [t ||| A] & [ W [i, | 3 Wi, | & [Woliv]z]ye] Iy |tga] P

< G S T R Y I I VYR SR I KH/m

E = |2 = = (2= [= 1|2 |% |# [=
L100x65x7 [100.0] 65.0] 7.0[10.0[3.3[11.2] 114.0| 16.9[31.9] 38.3| 7.7|18.5| 22.8| 6.4{14.1/15.2/32.4] 38.0/0.4{0.086
L100x65x8 [100.0] 65.0 8.0[10.0[3.3[12.7| 128.3| 19.1/31.8] 43.0| 8.7|18.4] 25.2| 7.3[14.1/15.6(32.8| 42.6/0.4/0.098
L100x65x10 [100.0 65.0[10.0[10.0[3.3[15.7| 155.5| 23.4{31.5] 51.7|10.6(18.2| 30.6| 8.8/14.0[16.4/33.7| 51.2/0.4{0.121
L110x70x6 |110.0] 70.0 6.5/10.0[3.3(11.4| 142.4] 19.1/35.3] 45.6| 8.4/20.0| 26.9| 7.0/15.3/15.8/35.5| 46.8/0.4/0.088
L110x70x8 [110.0] 70.0] 8.0[10.0[3.3[13.9 171.5| 23.2/35.1] 54.6(10.2[19.8| 32.3| 8.5{15.2/16.4/36.1| 55.9/0.4{0.107
L125x80x7 [125.0] 80.0] 7.0[11.03.7|14.1] 226.5 26.7|40.1] 73.7|11.9|22.9| 43.4{10.0[17.6/18.0{40.1| 74.7/0.40.108
L125x80x8 [125.0] 80.0] 8.0[11.0[3.7/16.0] 225.6| 30.3(40.0] 80.9|13.5(22.8| 48.8/11.2(17.5/18.4/40.5| 84.1/0.4{0.123
L125x80x10 [125.0] 80.0[10.0[11.0[3.7/19.7| 311.6| 37.3/39.8/100.5(16.5(22.6| 59.3(13.7/17.4/19.2/41.4/102.0/0.4]0.152
L125x80x12 [125.0] 80.0[12.0[11.0[3.7|23.4| 364.8] 44.1/39.5/116.8]19.5/22.4| 69.5(16.1/17.2/20.0[42.2/118.00.4]0.180
L140x90x8 [140.0] 90.0] 8.0[12.0[4.0[18.0] 363.7| 38.2(44.9/119.8/17.2|25.8| 70.3|14.4{15.8/20.3/44.9/121.0/0.40.139
L140x90x10 [140.0] 90.0[10.0[12.0{4.0[22.2| 444.4| 47.2|44.7|145.5(21.1|25.8] 85.5(17.6(19.621.2/45.8/147.0/0.40.171
L160x100x9 [160.0] 100.0] 9.0[13.0[4.3[22.9] 606.0| 56.0{51.5/186.024.0[28.5/110.4|20.0|22.0]22.4/51.9/194.0/0.40.176
L.160x100x10 [160.0] 100.0[10.0[13.0{4.3/25.3] 666.6| 61.9/51.3/204.1|26.4|28.4|121.2(22.0[21.922.8|52.3[213.00.4]0.195
L.160x100x12 [160.0] 100.0[12.0[13.0{4.3(30.0] 784.2| 73.4{51.1/238.7|31.2|28.2|142.1]25.9|21.8|23.6|53.2{249.0/0.4{0.231
L160x100x14 [160.0] 100.0[14.0[13.0{4.3[34.7| 897.2| 84.6/50.8/271.6|35.9|28.0/162.5|29.7|21.6|24.3|54.0[232.0/0.4]0.267
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L180x110x10

180.0

110.0

10.0

14.0

4.7

28.3

952.3

78.6

58.0

276.4

32.3

31.2

165.4

30.0

24.2

24.4

58.8

295.0

0.4

0.218

L180x110x12

180.0

110.0

12.0

14.0

4.7

33.7

1122.6

93.3

S57.7

324.1

38.2

31.0

194.3

31.8

24.0

25.2

59.7

348.0

0.4

0.259

L200x125x11

200.0

125.0

11.0

14.0

4.7

34.9

1449.0

107.3

64.5

446.4

46.0

35.8

263.8

38.3

27.5

27.9

65.0

465.0

0.4

0.268

L200x125x12

200.0

125.0

12.0

14.0

4.7

37.9

1568.2

116.5

64.3

481.9

49.8

35.7

285.0

41.4

27.4

28.3

65.4

503.0

0.4

0.292

L200x125x14

200.0

125.0

14.0

14.0

4.7

43.9

1800.8

134.6

64.1

550.8

57.4

35.4

326.5

47.6

27.3

29.1

66.2

575.0

0.4

0.338

L200x125x16

200.0

125.0

16.0

14.0

4.7

49.8

2026.1

152.4

63.8

616.7

64.8

35.2

367.0

53.6

27.2

29.9

67.1

643.0

0.4

0.383
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2. MEXAHMYECKUE XAPAKTEPUCTUKU MATEPUAJIOB

Tabnuua 5. Moaynu ynpyroctu u ko3¢ ¢uurentsl Ilyaccona HEKOTOPBIX METAJLIOB

MoayJb ynpyrocTu Ko purm-
MarepuaJ E, MIla G, MIla CHT
x10° x10° [lyaccona v
UyryH cepblii, Oemblii 1,15-1,60 0,45 0,23-0,27
KoBkuit uyryn 1,55 — -
VYriepoaucTeie cTanu 20-21 0,81 0,24 - 0,28
JlerupoBaHHBIE CTAIH 2,1 0,81 0,25-0,30
CrajgpHOE JINThE 1,75 - -
Menp npokatHas 1,1 0,4 0,31-0,34
Menpb XOJIOTHOTSHYTAs 1,3 0,49 -
Menp TUThE 0,84 - -
docdopucTas 6poH3a KaTaHas 1,15 0,42 0,32 -0,35
MapranioBucras OpoH3a KaTaHas 1,1 0,4 0,35
AnroMuHUEBasi OPOH3a JTUThE 1,05 0,42 -
JlaTyHb XOJIOMHOTSIHYTAs 0,91 -0,99 0,35-0,37 0,32 -0,42
KopaGenwHas natyHs kaTaHas 1,0 — 0,36
AJTIOMUHUI KaTaHBINA 0,69 0,26-0,27 0,32 -0,36
AJNOMUHMEBAs MPOBOJIOKA TSHYTAs 0,7 — —
JlropamoMUHUN KaTaHbIN 0,71 0,27 —
[ImHK KaTaHBIH 0,84 0,32 0,27
CauHerl 0,17 0,07 0,42

Tabmuma 6. Moaynu ynpyroctu u ko3¢ dunueHt [lyaccona HeMeTalTn4ecKux Ma-

TEPHUAIIOB
Moaynb yrpyroctu Koapdunment
Marepuan E, MIla G, Mlla Ilyaccona v
x10° x10°
1 2 3 4
I'parut 0,49 - -
N3BecTHsIK 0,42 - -
Mpamop 0,56 - -
[lecuanuk 0,18 — —
Kamennas knagka n3
I'paruTa 0,09-0,1 — —
H3BecTHAKA 0,06 — —
Kupnmaa 0,027 — 0,030 — —
beTton npu nipeaene npoyHo-
ctu, Mlla
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1 2 3 4

10 0,196 - 0,146 — —

15 0,214 - 0,164 - -

20 0,232 -0,182 - -

JlepeBo B0JIb BOJIOKOH 0,10 - 0,12 0,0055 -

To ke momnepek 0,005 -0,01 - -
Kayayx 0,00008 — 0,47

bakenurt 0,02 - 0,03 - -

TexcToaut 0,06 - 0,10 - -

I'etunakc 0,10 -0,17 - -
Crexio 0,56 0,22 0,25

Jen 0,10 0,028 - 0,03 —

Ta6JII/II_Ia 7. OpI/IeHTI/IPOBOIIHBIC BCIIMYWHBI JOITYCKACMBbIX HaHpiI)KCHI/Iﬁ npu CTaTH-
YCCKOM HAI'PY’KCHHUU IJII HCKOTOPBIX MATCPHUATIOB

Jlommyckaembie HaIpsIKEHUS,
MIla
Marepuanbl
Ha PAaCTSOKCHHE | HA C)KATHE
[o0] [oc]
1 2 3
UyryH cepslii B oTiuBkax CH12-28 20-30 70-110
>> >> >> CU15-32 2540 90-150
>> >> >> CYy21-40 35-55 160-200
Cranb 3 160 160
Cranp 3 B MOcTax 140 140
Cranp yriepoaucTas KOHCTPYKIIMOHHAS B MaIlIMHO- 60-250 60-250
CTpOEHUU
Cranp nerupoBaHHas KOHCTPYKIIMOHHAS B MAlTHHO- 100400 u BBI- | 100400 1
CTpPOCHUU e BBIIIIC
J{ropairtoMUHUN 80-150 80-150
JlaTyHb 70-140 70-140
CocHa B0JIb BOJOKOH 7-10 10-12
J1y0 B1OJIb BOJIOKOH 9-13 13-15
Kupnuunas kinaaka 1o 0,2 0,6-2,5
beron 0,1-0,7 1-9
Tekcronut 15-30 3040
I'eTnnakc 50-70 50-70
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Tabnuua 8. 3HaueHus NpeIeIoB TEKYYECTH U MPOYHOCTH HEKOTOPBIX MAaTEPUAIIOB

IIpenen nmpoyHocTu

[Ipenen Texy- | mpu pacTsi- | MPU CHKATHH
HaumeHnoBanue marepuaina gectn 0, MITa KCHUI 6,.. MITa
Gsp, MIIa
1 2 3

IIpokat cranu Mapok:
235 195 +235 360
255 235 +255 370 +380
345 235 +245 370
345K 345 470
375 335+375 480+510
Turanosslii citaB BT4 550 +650 700 -850
Uyryn cepsiii Mmapku CH - 120 +380 500 +1500
['panut — 3 120 +260
Kupnuu — 0,7 +3,0 7 +30
beron — 0,4+2,6 2,8 +43,8
Cocna, enb:

B10JIb BOJIOKOH - 80 40

MOTIEPEK BOJIOKOH - - 5
Texcronut IITK - 100 250
Oprcrexio Ct—1 — 78 120
Crexnomnactuk CBAM 1:1 - 480 <500 420

Tabnuna 9. OpueHTUPOBOYHBIE BEJIMYMHBI IOMTyCKAEMbIX HAMPSXKEHUN TIPU CTATH-
YECKOM HArpy»XEHHUHU JJIs1 HEKOTOPBIX MAaTEPUAIIOB

JlomyckaeMble HapsiKEHUs,
MIla
Marepuansl
Ha PACTSDKCHHE | Ha C)KaThe
[op] [oc]
1 2 3
UyryH cepsiii B oTiuBkax CU12-28 20-30 70-110
>> >> >> CU15-32 2540 90-150
>> >> >> CYy21-40 35-55 160-200
Cranb 235 160 160
Cranp 235 B MocTax 140 140
Cranp yriepoaucTtas KOHCTPYKIIMOHHAs B MAIIMHO- 60250 60-250
CTPOCHUU
Cranp nerupoBaHHas KOHCTPYKIIMOHHAS B MAIIMHO- 100—400 u Bo1- | 100400 u
CTPOCHUU mie BBIIIIE
JlxopamoMuHUN 80-150 80-150




JlaTyHb

CocHa B10Jb BOJIOKOH
J1y0 BIOJH BOJIOKOH
Kupnuunas kmagka
beron

TekcToaut

I'eTunakc

40

70-140
7-10
9-13

10 0,2
0,1-0,7
15-30
50-70

70-140
10-12
13-15

0,6-2,5

1-9
3040
50-70

Tabnuua 10. 3HaueHus pacyETHBIX COMPOTUBIICHUN 11 HEKOTOPBIX

MaTcpuaioB

Pacuetnoe conporusnenue, MIla

i TIPH pacTsKe-

auMEHOBaHWE MaTepHuaa - IIPH COKATUU IIPY CIIBUTC

R R. R,
1 2 3

IIpokat cranu Mapok:
235 190 =230 100 +140
255 230 +250 140 =170
345 260 +335 180 =215
345K 335 210
375 425+365 310
AJTIOMUHUEBBIE CIIJIaBbl TEPMUYE-
CKH YITPOYHCHHBIC 125 +200 75 +120
UyryH cepsiii Mapku CH 55 =100 160 +250 40 =75
beron 0,26 +1,68 2,14 +33,6
Cocna, eJb:
BOJIb BOJIOKOH 7+12 8,5+16 2124
IPU U3ruoe 11+-14 11+-14 1,5+1,8

Tabnuna 11. 3nadyenus kodpduimenTa ¢ B 3aBUCUMOCTH OT TUOKOCTH A JUISI pa3-
JIMYHBIX MAaTEPUAJIOB

Craiib Uyryn JlpeBecuHa beton
I'u6- CY 15-30
KOCTb 235 CY 15-18 HezaBucumo . .
N CY 15-36 CY21-44 OT HOpOIbI Tsoxenerii | JIErkuii
CY 2140
1 2 3 4 5 6 7
0 1,00 1,00 1,00 1,00 1,00 1,00
10 0,99 0,97 0,95 0,99 1,00 1,00




1 2 3 4 S 6 7
20 0,97 0,91 0,87 0,97 0,96 0,96
30 0,95 0,81 0,75 0,92 0,90 0,865
40 0,92 0,69 0,60 0,87 0,84 0,73
50 0,89 0,57 0,43 0,80 0,76 0,68
60 0,86 0,44 0,32 0,71 0,70 0,59
70 0,81 0,34 0,23 0,61 0,63 0,52
80 0,75 0,26 0,18 0,49 0,57 0,46
90 0,69 0,20 0,14 0,38 0,51 -
100 0,60 0,16 0,12 0,31 0,45 -
110 0,52 . - 0,26 - -
120 0,45 . - 0,22 - -
130 0,40 — — 0,18 - -
140 0,36 — — 0,16 - -
150 0,32 — — 0,14 — —
160 0,29 — — 0,12 — —
170 0,26 — — 0,11 — —
180 0,23 — — 0,10 - -
190 0,21 — — — — —
200 0,19 — — — — —
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Puc. 1. KoadgduimeHnts! npogoibHOTO U3ruda B
3aBUCUMOCTH OT CIIOC00a 3aKPEIJICHUs] KOHIIOB CTEP KHS

Ta6muma 12. O6beMHBIN BEC HEKOTOPHIX MaTepHaIOB

Marepuansl

Oo6beMHbIif Bec ¥, KH/m®

ATOMUHUT

Cranb

JlatyHp

UyryH cepbi

Hy0 cyxoii

CocHa cyxas
beron

['panut

['paBuit
Kuprnnunas xkimagka

25-27
78-78,5
81-87
70-71
6,9-10,3
3,1-7,6
18-24,5
24-30
17-20
14,2-17
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Tabnuua 13. KoadpuimeHTs! IMHEHHOT0 TEMIEPATYPHOIO PACIIMPEHNUS HEKOTOPBIX

MaTepuagoB

Marepnainbl KoaduimenTs! nuHeitHoro remneparyp-

HOTO pacUIupPEHUs
10°® 1/rpan
AnroMuHUM 23,8-27
Cranb 11-13
JlaTtyHb 17,8-19,8
Menn 16,2-16,7
Yyryn 10-11,4
Cranp 11,5
3. CUCTEMBI EJUHUAIl UBMEPEHUSA
Tabmuna 13. MexaHuueckue eTMHAIBI n3MepeHus cucteMbl CH
HanmenoBanue Enuanna Coxkpaménaoe 000-
Bennuun U3MEpEHUS 3HAYCHUE
pyc- | MexmyHa-
CKOE poJIHOE
1 | 2 | 3 | 4
OCHOBHBIE €JIMHUIIBI
Jnvna METP M m
Macca KHAJIOTPaMM KT kg
Bpems CEKyHJIa Cc S
JloToTHUTENbHBIE €AMHUITBI
[Tnockuii yrou | panuan | pag | rad
[Tpou3BoHBIC €AUHUIIBI

Cratuyeckuii MOMEHT U MO- | TO ke M m’
MEHT COTPOTHUBIICHUS TUIOC-
KOT'O CEYCHUS
MOMEHT MHEPLIMU TITIOCKOTO | METP B UETBEPTOM CTENEHU M’ m*
CCUCHHUSI
OO0bEMHBIN BeC KAJIOTPaMM Ha KyOHYeCKUil MeTp Kr/m> kg/m®
CkopocTh METpP B CEKYHIY M/C m/s
VYrioBas CKOpOCTh paauaH B CEKyHIY pan/c rad/s
Yckopenue METp Ha CEKYHy B KBaJpaTe m/c? m/s?
VYrinoBoe yckopeHue paanaH Ha CEKyHIy B KBaJpaTe pan/c? rad/s
Cuna HBIOTOH H N
MOMEHT CHIIBI HBIOTOH-METP H-m N'm
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1 2 3 4
Hanpsokenne (MexaHU4YeCKOe | HBIOTOH Ha KBaJpaTHBIA METP H/m* N/m?
[ABJICHHE)
PaboTa, PHEPTUS JKOYJITb Jx J
MV OIIHOCTh BaTT Br W
VY nenpHbIN Bec HBIOTOH Ha KyOMUYECKUIl MeTp H/m® N/m?
JIMnHAMUYECKU MOMEHT KUJIOTPaMM-METP B KBaJpaTerepiy K-M° kg-m2
WHEPLHH
Yacrora I'n Hz

Ta6muia 15. Haubonee ynorpedurenbHble MPUCTABKU

IIpucraBka | CokpameH- | Muoxurens | IlpucraBka | CokpameH- | MHOXu-
HOE 0003Ha- HOe 0003Ha- TeNb
YeHHe YeHHe
Mera M 10° Henu bi 107
Kuno K 10° Cantu C 107
I'exto r 10° Munnu M 107
Jleka na 10 Mukpo MK 10°°




