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1. OBwne nonoxeHus

PacyeT Ha NPOYHOCTH BLINONHEH Ha IBM no nporpamme «Maccar 2.10», paspaboransoil 000
HTN «TpyGonposop>».
BaHHbif pacyeT paccMaTpMBaTh COBMECTHO € JepTemwom 16017.K02.00180.

McxogHble garHHbie onga pac4yerta

Bux venpitanuii

ITHEBMOKCIBITAHHS

JAaBaeHNe HCNBLITAHMA

0,03 MiTa

Obwui sud annapama
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2. Wryuep B1

McxopHsie gaHHbie

Marepuan: 12XM
Brytp. suamerp, D: 1000 mm
ToamuHa CTEHKH, §: 10 MM

TpuGasKa 1JI KOMIIEHCALIHI KOPPO3KUH H 3PO3HU, ¢t 2 MM

FlpuGaska JUIT KOMIIEHCALMH MUHYCOROTO J0NycKa, ¢z 0,8 Mm

IIpubaska TeXHOIOIHHECKas, €3 0 MM
Cymma nipuBasok K pacuETHOA TOAIIMHE CTEHKH, C 2,8 Mm
Jlmnua oOeyatiny, L 150 mm

Pacuém & paboyvux ycriosusix npu HapyxHom oasneHuu
Yejtosus HarpysKeHus:

Paguérnas Temnepatypa, I: 485 °C

% PacuéTroe napyxuoe usbsitodnoe aaprenue, p: 0,01000 MHa
i
i PacuéTHelit a3rufaiomuil MomenT, M: 0,15851¢cm™m
é PacxéTHO® nonepednce ycunue, () 0,17 1c
& PacuétHoe oceBoe CIKHMarowiee youve, b 1,37 1¢
PacusT Ha NpoYHOCTb U ycToMuMBocTL no FOCT P 52857.2-2007
Jlonyckaembie HampaxKeHna uia matepuana 12XM npu remneparype T = 485 °C (paboune YCIOBIHSL):
S [o]= 109,5 MTTa
g Motysib IpofoABHOH yIpyrocTs aisa Mateprana 12XM npu remnepatype T =485 °C
2 B= 1,654-19° Mila
=~ Pacuérnas gauyda 18 pactéra o1 AcHCTBUA HABACHUA!
I, = 1006 Mm
2 PacuéTHas TOMUIHHA CTEHKH ¢ YIeTOM NpHOaBoK |
g 04 . . $ e
s ) ~ [ _15—2.[;._ po 1 ‘1_2_;].[;1 =mex{].06 ”50? 1000/ 1 590100()/(:05*165410)
= s, + c=traxe [.0§ i mms/ 1060)%%; 1.2 * 0,01000 * 1000/ (2 * 199.5 — 0,01000)}
< F l B 1. D E-mw—pj 2.8 4,177 MM
o
Jlonycxaemoe HAPYKHOS ZABJICHUE U3 YCIOBHS YCTOMIABOCTH |
AN -5 15
o 208 107E D 1100 -(s-0) 208 05 R LESE I R 1000/ (2.4 % 1 ¥ 1006} (100 % (10-2.8)/  _
£ [ple = 5T o = 1000 %5 =0,6269 Mila
SN By EL
% }Q JonycraeMoe HAPYIKHOE JABNEHVE W3 YCNORUA TPOHHOCTH
3 3 e 210l (57 9 * 628 =1,566 MTI
e T e e ssan o 9 R 5 -2 28 =
= 1t D+(s-0) 2*109.5 %710~ 28 /71000 + 1 \8) 566 Mlla
0,5819 Mila = 0,01000 Mila
. 3ax/OueHAS; YCA0BHE MPOYHOCTH B YCTOHUNBOCTH BHINOAHEHO
g
== A B Nuem
I N VR PSR B 7 P 16017-43/6-K02.001PP )
.| fluem | Ne dokymenma | Tlodnucs | Jama




Obeualina, HQZPYHCEHHAA OCEGLIM CHCUMAIOWUM yeuruem (n, 5.3.4)

J_EonycxaeMoe OCEBOS CH(UMAIQIECE YCHITHE |
[Fl
. (& ]2 = 249.5/(1 + (249.5/939.8)5" =241,1 10
[Fle

HonyckaeMptiil m3rubaoimidil MOMERT !

(Fi=

[M} = m,,.iﬁﬂg__
[l
&

JonyciaeMoe MONEPETHOE YCUIHE |
[Q}II
[Qlx L gn02/(1+ (619271745507 = 58,35 1
[{Q]E]

Obenaiixa, padomaonas nod coemecmusim oelicmenem nazpysox (n. 5.3.7)
OGeuatixa, paboTAIIAS 10 COBMECTHRIM ASHCTEHEM HAPYKHOIO NABIGHHA, O0CCBOTO CKUMAIOUIETO YCHIHA, naruba-
HHLENG MOMERTA K [10M1eRCYHOr0 YCRJINAL

7
) = $2,37/(] + (62,37/ 2685 = 60,75 TCc M

[Q]=

2

. s F il {Q]
FIpoBenK: EERYY R b e ol
POBEPKA YCJIOBHS YCTORUHBOCTH [EP] F] M) L[] }

]

g F M [Q J i 7
i o e o e | — = 00100/ 05810 + J37/241,1 + 60,1585 /60,75 +¢0,17/5835)F = 0,02548 <1
(p] [F] [] ([2]

Jaxmouenne: ¥Yeosue yeroifuMBoCT BRINGIHEHRO

Pacyém & paboylx ycriogusix npu eHympeHHem dasreHuu

o
&
3 Veaopust HATPYHKEHH:
e
é PacudTHas Temnepatypa, 1. 485 °C
'§ PacuérHoe BHYTPEHHEE W3OBITOUHOE NABICHUE, ! 0,02000 MlTa
(g

Pacudtusii u3rubaroinnit Mmomert, M. 0,1585 e ™

PacuétHoe nonepeyHoe yeunue, G 0,17 1c
x§ PacudTHoe 0ceBoe ciuMaroes youaue, k. 1,37 ¢
’g PacuéT Ha NMpPOYHOCTL U ycToluuBocTe no MFOCT P 52857.2-2007
o JloTrycKkaeMbie HanpskeHUs g Matepuana 12XM apn temneparype T = 485 °C (pabouuc ycnosuA):
X
= [6]= 109,5 MITa

Mogyns nponoisHoft yapyroeri ana marepuana 12XM npu remieparype T = 485 °C:

’, E= 1,654'10° Mila
°§° Pacuéraas TONIIHAA CTEHKI ¢ YUETOM Npubarox:
g pD
& SptC= =+ T = (0,02000 * 1000}/ (2 * 109,5 * | - 0,02000) + 2.8 =289 mu
2:[c] -y - p
NG Jloryckaemoe EaBIeHHE |
gl _2olgp(s-a . | ‘ B
S~ pl= w 2R 005 % ] %10 - 2.8/ (1000 + 10-28 =1,566 MITa
> \ D+ (-1
RN 1,566 MIla 2 0,02000 MITa
' '§ ) Jaxmodenne; Yeaosie NPOYHOCTH BBINGTHEHO
= 5\&\ Obeyaiing, HAzPYIHCEHHAA OCEGHIM CHCUMMOWUM yeurue (n. 5.3.4)
3
2
2 - Tuem
N s (21016 [ 727 e 16017-43/6-K02.001PP ;
Mam.| [uer | Ne Borymenma {lodnucy | Hama




ﬂOIEyCKa@MDG QCEROC CHUMEBIONICE YCIITHE |
[Flo
2 _
. [EFL] = 249,5/(1 + (249.5/939.8)97 =241,1 T¢
{Fle

Jomyckaembtil r3rnGaropil MOMEHT !

Fl=

[M]= _.__[I'_"ﬂ_f_l___“
. pln

e

PacuétHan aiMHa Ans pacyéTa oT AeHCTBUS JaBIEHMs!

2
] = §237/(1 + (62377268547 = 60,75 ¢ M

lp = 1006 MM
Jlomyckaemoe [OIEPeHHOe YCHIIe
[
[Ql= ; "
. (EQ]K] = 6192/(1 +(61,92/ 17457 = 58,35 1c
Qe

Ofeyaiira, papomawuian oo cOMECHHMM 0eRCMEuem Hazpy3ok (n. 5.3.7)
Ofeuaiixa, paGoTaioman ol COBMECTHRIM ASHCTBHEM HapyKHOTO NAB/ICHII, 0CEBOI0 CKUMAIOLIETD YCHANL, uzrnba-
IOIIETO MOMEHTA H [IONEPEUROTO YCHINSL.

Ilposepka ycroBus yeTONUHBOCTH. L. El + —Eﬁwﬁ* (—?-—] 51
| el [F1 ] A[Q]
2
£ E £+ [E__] =Q/0+1,37/241,) ~ 01585 /60,75 + (0,17/58,35) = (,008298 < 1
el [F] [M] \[Q]

Fakmouenue: Y eIoBHE YCTOHUKBOCTH BbITOJHEHO
Ofeuaiiia, HazpyyiceHRAA 0CEEHIM PACHAZUGAIONUM yeuruenm (1. 5.3.3)

a3
§ Jonmyckaemoe OCEROE PACTATHBAIOILES YCHIKE |
3 [Flean (D +s— (5= [0 g = 3742% 000+ 10— 28 *(10-28 *109.5*] =249.5 1c
o
g O6eyaika, paboTAIOILAN O/ COBMECTHAIM NelCTBHEM BHYTPEHHETO AABICHHA, OCCBOT0 PACTATHBAIOILETC YCHIIA 1
= narpfaroimero MoMeHTA.
rp- Tk
o [TpoBepxka ycloBHA IPOTHOCTH: 4 .M g
<, (7] (B
= P
2 :
¢ Ftp- #D
= 4 4 WL g 0.02000 %3142 % 10007/ 4; 7 240.5 + 01585 /62,37 = (1,008838 £ 1
{F] [ g

2 3akmoveHHe: YeIoBHe NPOUHOCTH BBIIOSHEHO
[r=] T} ot
5 Pacuém & ycnosusix ucrisimarull (MHesmoucnsimanus)
3 YeaoBust HATPYKCHUS TIPH HCNBITAHMEX:
4 Pacu&tnas remaeparypa, 1: 20°C

“;\Q Pacu@THOE BRYTPEHHEE H30ITOUHOE JaBIekNe (¢ yaéTom rupocTatiueckoro), p: 0,03000 Mila
% § Pacuérunit werubarommit moment, M. Grem
3 :\ PacuéThoe nomepeunoe yeunne, Q: 0,8429107 1c
e (g
§ N Pacu@THOE 0CEROE pacTArHBAKOES yeunue, F: 0,03053 Tc
& g PacuéT Ha NPoYHOCTE U yecTonunBoCTb o FOCT P 52857.2-2007

b‘“' JlonyckaeMbie Hanpmikenus s marepuana |2XM npu remnepatype T =20 °C (yCNOBKSA TIHEBMCHCIIHTAHHA};

[6]0%= n* Reno/ = [*220/12= 1833 MIla
S
e
2 \&Q B Jluem
g [ Jsen (21006 [/ fowa 16017-43/6-K02.001PP .
Vs fucm | Ne doxymenma | Tlodnucs | Jama




Mozyns nposoisHol yrpyroctk Ans marepuana 12XM npu Temneparype T =20 °C

E*= 2,1510° Mlla
Pacy&THas TONIMHA CTEHKH ¢ y9éToM NpHOABOK:

D
§ptr= S S (0.03000 * 1000) /(2 * 1833 * 1 -0.03000) + 2,8 =2, 882 wmmM
2'[‘5}‘:?1:\ - B
Jonyckaemoe fapfieHne |
H‘El[ﬂ]-%.(s—Q = 2RI F (1028710 28) =
P P = 183, (10~ 2,8) /(1000 + 10— 2.8 =2.621 MIa

2,621 Mlla = 0,03000 MITa
3akaOUcHUE: Y CIORHE HPOHHOCTH BhilTOJIHEHO

Ofeuaiing, HAzPyACCHHAA OCERBIM PACMAZHEAIOWUM YeuaeMm (1. 5.3.3)
JofycKaeMoe 0Cepoe PACTSIHBAIOLIEE YCIne |

[Fl=n (Dts—c) (s~ 0] @p = 3042070000+ 10-28 *(10-28 #1833 %1 =417,7 1c
Pacu&THas IAKAA 1A pacuéTa 0T AelCTsHA NaRIeHHs.

I, = 1006 mw
JonyckaeMoe NONEPEHHOE YCHITHE |
_ Lln
Q] T e
) [[Q]HJ = J03,7/(1 + (163.7/302,4))7 = 98,07 T¢
[Qle

Obeuaiika, padomaou{as 100 COGMECHIbIM Oelicmauem HAZPY30K (n. 5.3.7)
Ofeuaiixa, paoTalomuas Mok COBMECTHBIM ASHCTRHEM HADYIKIOTO ABNCHH, OCEBOTO CHMMAIOIIET0 YCRIU, maruba-
IEre MOMEHTa Y NONOSPEYROIe YCHIIIA.

2
FoMm f
[TpoBepra yejoBHE YCTOHYHBOCTH: Bt ng-—} £1

(p] [F] [} \{Q]

© 2
g p F M [Q ) .
k] i bt | e | = GO0/ G070+ (084290167 /98.077 = 0,7387-1078 < |
= (el [F] [M] \[Q]
g Sakmroverre; Y UloBie yeToRTHBOCTH BITOIHEHO
'§ Ofeuaiixa, paboTaioman Nojl COBMECTHBIM ACHCTBHEM BHYTPEHHETO JABAEHNA, OCEBOTC PACTATYBAIOILETC YCUINA )
= M3rUOAE0TIETO MOMEHTA.
nD?
. _ F+p M
g [TpoBepka yCIOBHA IIPOYHOCTH: 4, <10
& {F] (M
%
@ 0?
= F+ap- ﬁ I
4 . = (0,03053 + 0.03000 * 3,142 ¥ 10067/ 4} 7417,7 + 070 =0,005714 <1
c,, Fl il
© 3aKaloHente: Y eIOBHE TPOYHOCTY BhITIOTHEHO
=3
§ Honyckaemsiit parubaiolsil MOMeHT
4]
M
[Bfl]: i ]rz -
%\‘l' {[M]n ] = 104,47 (1 + (1044746547 = 101,9 1¢ ™
£ [ M
1] \\\\ 11 E
=]
e I . .
N Pacyém 8 ycrosusx MOHmaxa
=
=3 ™ Vei1oBdsi HArpYKeHHUH IPH MOHTAaMeE;
= & PacuérHas remnepatypa, T: 20 °C
: PacugTHoe BHyTpeHHee w30k TOUROE napaeHue, p 0 MfFla
S
2
2 N~ _ Jlicm
g™ [ Isaw | 121016 2 i 16017-43/6-K02.001PP
Mam.| fluem | Ne Gokymenma f’ﬁ/o‘énuma Hama




PacudTtuniil marufaromyit MoOMenT, M, 0 TC M
PacuéTHoe nonepeuHoe yewnne, Q: 0,172410°¢ rc

PacuéTHoe 0ceBoe pacTsTHRAOLIEE youane, F: 0,05036 TC

Pac4éT Ha NnPoYHOCTEL M ycToluuBoCcTL Nno FOCT P 52857.2-2007

Jlonmyckaempie Hanpstxekns Uik Matepnaia 12XM npu vemneparype T = 20 °C (yenosus MOHTaxa):

[61%°= n* Repo / nr = 1 *220/1.1 = 200 Mlla

Moyns ApoRoAsHOH yIpyrocT aas mareprana 12XM apu remneparype T =20 °C

E¥= 2,15-10° Mlla

Honyckaemoe naBpneHue

2[o] g, -(s- )
D+ (s~}

2,859 Mllaz 0 Mlla

3axmoveHue: YCaoBHe NPOUHOCTH BRINOJIHENOD

Obeuaiina, HAZPYHCEHHAs 0CCRbIM pacmazueawuium yeuiden (n. 5.3.3)
JIonyCcKkaeMoe DeeR0e PACTATHBAIGLIEE YCHANE |

[pl=

= ZH200%Fr0-28 /(1000 +10-28) =2,839 Mlla

[Flen-(D+s- ) (s~ [ol@p = 3742471000+ 1628 *(10-28 =200 *] =455,6 T¢

Pacuériag nauna s pacaéta oT NefcTeua napreHms:
I, = 1006 mm
JonyckaeMoe MNOfIEPEHHOE YCHNE |

[Llx

"2

. [[Q 3HJ
[Clk

Obeuaiira, pabommiowias noo COBMECINBIN Oelicmeuem Hazpy3ox (n. 5.3.7)

OBeuaiika, paboTAIONIAN IO COBMECTHLIM AG{CTBHEM HAPYKHOIO JABIEHNS, OCEBOTO CHKHMAIOLIETO YCHITHA, W3rnba-
FOUIErQ MOMEHTA ¥ TIOMEPEUHOTD YCUN,

=

= J131/¢0 < (11307302487 = 1059 ¢

m r
3 [Tposepka yCIoBUs YCTOHYHBOCTH, Py £ + M +{ o ]2 =1
s I el St Ml B Beweadl B
S P Y ¢ TSGR
g
=
B p F W Q
= b g | | =G0 07008 (072410710597 = 0,265-10717 < ]
(el [F1 [M] \[&]
Jaknrouerne: Y eaosHe YeTOHYHBOCTH BHITIOIHEHO

S JlonycrkaeMbll B3THOAIOWMA MOMERT |
%

: I
;:E [11]= My 2

H[[M]H] = 113,9/(1+ (11397465477 =110,6 TC M
i1

s E
g
=
=
a3
@
2 AN
o
=
ali
Slae
g1
o
aing ;Q-‘

N
=
s
BN . fucm
| 7
g N0 Isaw 121006 S lwd 16017-43/6-K02.001PP ]
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Modnuck u dama

s, Ne dyfin.

Baam. uHs. Ne

Todnuce u dama

Fz AL 0L

Yne. Ne nodn,

3. OHule KoHu4eckoe noa. 12

HcxogHkie AaHHbIe

Marepras obevafikin 12XM
HuameTp Gonslrero ocHoBaHMS, D 5600 mm
Huamerp mexsnero ocHoBauud, Dy 1020 Mm
TonmmHaa CTEHKH, Skt 14 mm

[TpudaBKka o5 KOMIICHCALHI KOPPOIRY ¥ PO3UM, Cii 2 MM

[Tpudaska 171% KOMITEHCALITH MAHYCORBOTO J0MYycKa, ¢z 0,8 mm

IMpubaska TeXHONOrMYECKAS, Ca! 0 MM
Cymma npubaBoex, o 2.8 mm
Jmana obeuatixu, L 2100 mm
CueleHie JeBoro OCHOBAHKA N0 TOPU30HTAM, Xo! 0 MM
CMelleHie 3eBOrg OCHOBAHMA 10 BEPTHKAIN, Yo 0 MM

Jegotit (Hunicnuii) ysen coedunenua:
CoenMieHne KoHmaeekol ofedalikiu ¢ MIRHAPHHeckOl MeHbIero JuaMeTpa 6e3 ykpenneHns

Hpasetii (sepxnuil) ysen coeOunenus:
CoeanueRie KOHEUECKOH i LiHApHIeckoi ofedack 0e3 yKPenneHus

7
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Pacuém & paboyux yerogusix rpu HapyxHom oaerieHuu
VeaoBus HAPpY/KeHHR!
Pacuyérras Temneparypa, T. 485 °C
Pacuétnoe Hapyxnoe mbnTovHoe xasnesne, p: 0,01000 MTla
Pacaétun i uzrpdaromul moment, M 6,822 e M
Pacuérnoe oceroe CiruUMaoee yeuaue, b 28,1 1¢
Pacuét Ha NPOYHOCTL ¥ ycTolunBocTk ro TOCT P 52857.2-2007
JlomyckaeMule nanpskenus s marepuana 12XM npn remneparype T = 485 °C (pabouue yenosus):
[6]= 93 Mlla
Monyne npogoneHoli ynpyrocTu s Mareprana 12XM npu remnepatype T = 485 °C
E= 1,654-10° Mlla
Jonyckaemoe HapyXHOe JaBIEHNE U3 YEJIOBHS IPOHHOCTH |
[P]u - 2[o]-(sx — 9
0 - DR & — INELY = 3
LI 2%93 % (14— 28) /(5350 cos(47.48) + 14 2,8} =0,2613 Mlla
COSD‘.—}
HoenyckaeMoe HapYXKHOE TABIEHNE W3 YCHOBHS YCTOHUHBOCTH ©
25
20210 7°E Dy [100 (s - ) 208 10 1654100 82867 (24 . 1000 % (14—
[P]E e L ZE [ (5 :! s.zi"gf“ FOPS % 1654 107 * 8286 /(24 % F R 3107) (100 % (14-28)/ ~0,02568 MIla
ny . Bl IE i3] o
Homyckaemoe AaBlieHHe .
{p]w [l
[[p}n T — 06,2613/ () + (0.2613/0,02568)5* =0,02556 MIla
[plE
0,02556 MITa = 0,01000 MIla
SarnoueHie: Y CAOBHE HPOIHOCTH 0 YCTORYHBOCTH BRITOJIHRCHO
e Jionyckaemulii uarnbalomimil MOMENT U3 YCIIOBMs NPOHOCTH
S
<
= Dy = S600/4% 3,142% 5600 % (14-28) * 93 %] * =1734 ¢
s [M}I? = T'ﬂ‘i}l oy - - [0] gy -cos(my cos(47.48) ( & M
£
=2 & = ]
= [l = —45 %Dy {5y - &) [o] - cosfe) 828674 % 8286 * (14— 2.8) * 93 * cos(47,45) M3796 e
. - 23
S h]g = Dep 1007 E 0 cosay?. 100 -(sy - ) <8286 /3.5 % 310 % 1S % 1654107 * (8286 + <1065 Tc
S E- a3 a, WUF 1 Dy cos47 4817/ 2,4 (100 % (14~ 2,8) / 8286 }** M
%
¢ Honyckaemblit m3arnGaromu# MOMEHT |
X :
1] = enin By s Mogen ] = muiny 4734, 1026 ) =1026 5 w
o Oéeuaiina, pabomaruias OO cosMecmHbLm delicmeuen nazpyzox (n. 8.6.2)
< O6enalixa, paboTaIOMAN 104 COBMECTHLIM AehcTaneM HAPYIKHOTO JIABJIEHNA, OCEBOTO CHRIMAKILETO YCUTHA M HITH-
= 6al01IEero MOMEHTA.
=
& Tlposepka yea0BHs yCTOHYHUBOCTH: [_p_ LI ]
y el P
: N
o Tt 000/ 0.02556 + 28,4 74375 + 682271026 = (4622 £ ]
Sl [o] 1 [M] J
i TN
A f\g JaknoueHKe: Yonoske yCTOHMNBOCTH BLITGAHEHO
fg’ i\& Pesyiabrarnl pacuéra Jeporo (HHMKHEr0) Y3JIa COC/IHHEHH !
=y Ceoiicmen Mamepuana Hecymeil 00eyalr:
&i JlonyckaeMeic Hanpsxkenus s Mareprana 12XM rpu temneparype T = 485 °C (paboune YCITOBHAY
"""" ) foh= 93 Mlla
=
2
= N flucm
. Ry
g™ [3aw 121006 Ay 16017-43/6-K02.001PP 0
)]
Mam.} flucm | Ne Qokymernma [Bohucs | Hama
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Ceglicmaa MARICPHATE COCCOHEZO DTEMENMIL:
Jionyckaembie HanpsKeHna UTs Mareprana 12XM npn temnepatype T = 485 °C (paboune yciopus):

[o]= 109,5 MIia

0,6593 MITa = 0,01000 MIla

3agmoueHue: YeI0BiHE NPOUHOCTH H YOTOHIHBOCTH BLINOJHEHO

Jonoanumenvuoe ycaoeue npouHoCHI REPEXCOHOT HACHIH OM COGMECTHIO20 OeliCHEUs HUZPY30K (1.
8.6.22)

(p3 [FD] (M}

p F| M |
TTpoBepka YCAOBUA POUHOCTH: | =+ —{+——=1

-E-+i + L -0,01000) 70,6593 + 1,337 /65,721 + 6,1585 /71643 =(,01483 £ 1
(p] [Fl [M] ’

3axirodeHue; ¥ CaoRHE APOYHOCTH BLIAOTHEHO

PesyantaThl pacuéra npaBoro (BepXnero} yijia CoeHeHn:

Ceonicmeq Mamepua1a Hecyriell ofewaitku:

Tonyckaembie HanpsKeHA 175 MaTepyiama 12XM ripu temnepatype T = 485 °C (paboune ycnosms):

[6]= 93 MIla
Coolicmea MamepHaia coceonezo J1eMenmne:
JlomyckaeMmsie Hanps:xkenus i Mateprasa 12XM npu remneparype T = 485 °C (paloune ycnosus):

[o]l~= 93 Mila

0.1408 Ma z 0,01000 Mlla

3axmoucHue: Y CJAOBHE HPOYHOCTH H YCTORUHBOCTH BRIFIQJIHEHD

Jonoanumensuoe yoiosue nPOMHOCHI REPEXOOROH YACHIU 01 COCMECHINGZ0 OCICMEUA HAZPY30K (1.
8.6.2.2)

TTpoRepKa YCIOBHS TIPO [l A {IJ
POB BHA YHOCTH! ||—— =
y ] FI (]
Py B, (~0,61000) 70,1468 + 28,1 / 302,3) + 6,822/4232 = (,03805 < 1
b ——— = 0 A0, $ + 28, 3+ 6, 23,2 =1, 2=
B} FIl [

3axaroueiye; Yoiosle QpoYHOCTH BLINOJIHEHO

Pacyém 8 paboyux yCcrnosusix npu eHympeHHem dasneHuu
YeoBUS HArpyKeHHs:

Pacuérnas temneparypa, T: 485 °C
Pacu@ruoe pRyTpeHHee H3bsITOUHOR Napstedue, pi 0,02000 MITa
PacutHplil wirubaonil MoMeHT, M: 2,639 e M

PacufTHOE OCEBOE CHKUMAIOMmIgE yCrnue, F: 37.64 1c

Pacuy8T Ha NPOYHOCTL ¥ ycTonuuBocTb no FOCT P 52857.2-2007
Jlonyckaemsie Kanpaienus i marepuaia | 2XM mpu temneparype T = 485 °C (paboune YCIOBHA):

ic]= 93 MIla
Moyl MPoAOALHOH YHpyrocTh Ana Matepnana 12XM npu Temmeparype T = 485 °C:

E= 1,654-10° MIla
Honyckaemoe papireHue

REGERCR
[53]“ Dk
CHSGy

0,2613 MIla = 0,02000 MITa
BaKIOMeHIe: Y CIGBHE NPOYHOCTH BLINOTHEN0

=2%93 % % (14— 2.8) /(5380 cos({47,48) + 14-2.8) =0,2613 MIla

+{sy — )

3am | 1210-16 paAary; 16017-43/6-K02.001PP
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Fodnuce u Gama

Mng. Ne dvan.

a

Baam. uHs.

TTodnuce u dama

72 E

-
o
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7

Hus. Ne nodn.

T4

Jonyckaemslil #3ruOaCIHH MOMEHT H3 YCIOBHSA TPOUHOCTH |

Dy ; = 3600 /4 %3, 14275600 % ( [4-28) * 93+ * ={734 1¢
]y = — % D1Ge - o (o] or roos(Ey) coutirgg (14-28 .
Dy =3796 10
], = —- A Dy (g - 0[] cos(ay) —8286 /4 % 8286 % (14~ 2.8) * 93 * cos(47.48) »
-5 0 25
[l = E.W.(D eosay )t 100 (s - o) =8286 /3.5 % 310 % 100 % 165410 * (8286 * =1065 Tc
Eo s fy F ! Dp Cos(47,48)) 7 2,4 * (100 % (14 2.8) / 8286 ) M

HonycxaeMsiil m3raGaronui MOMEHT |

(0] = smin Mg Myer ] = mming 1734, 10267 =1026 10 M

Obeuaiirg, padomaionian OO COGMECHINLIM delcmeem nazpy3ox (n. 8.6.2)
OBeuaiixa, paboT&IOLEn HOM COBMECTHRM JISHCTBHEM HAPYKHOFO AABNEHHUA, OCCBOT0 CHCHMAIOWIETO YCWINA ! U3FH-
DAHIETO MOMEHTA.

F oM
IIpoBepka yelnoBHs yCTOHIMBOCTH: [—E}- ot —— % 1}

(p] [F] [

p B OM

b e 00+ 376474371 1 263971026 =0 08869 < 1

] [F1 [M] ’
3axmoyenue: YeaosHe YeTOAYHBOCTH BLINGAHEHO
O6eyaiika, paBoTaOmas NoJ CORMECTHRIM JeHCTEHEM BHYTPEHHETO NABJICHHI, 0CEB0I0 PACTATMBAIOIICTO YCHIHI H
H3rnfawIero MOMeHTa,
) 2

1

Fa4p 2 I

TIpoBepka yeJIoBUg TPOUYHOCTH: + %1
POBCPKA Y P IF] [

e Df
4 M = - 0.02000 ¥ 3042 % 56007/4) /1239 + 2.639/1734 = 0,04130 < ]
[F] (2]
Bakiodense; Yeaonue HpoYnHocTH BLINGHEHY
PesyabTaThl pac4éra JIEBOT0 (HEKHEI0) Y314 COeHHEeH I

Ceolicmea Mamepuana Hecyuel obeyatinu:
Jlonyckaembie Hanpsxenya s marepuana 12XM npu Temneparype T = 485 °C (paboune YCIOBHA)

[o]y= 93 MIla
Ceolicmed Mamepuala coceonezo J1eMenna:
Jlonyckaemble HanpskeHiA Ana Matepuaia 12XM npu remnepatype T = 485 °C {paBouue yclIoBus):

[6l= 109,5 MITa

0,6593 MITa = (,02000 MIla

3aknoucHie: ¥ CI0BHE NPOYHOCTH BHITNOIHEHO

Jlonoanumensioe ye1osue ApOHoCi REPexoNoll LAcHl 0m CO8MECIHO20 0CHCMEUA HAZPYIOK (n.
8.6.2.2)

F+p-

.;.E’I_sa]
(]

i
—— et —— = 026007 0,6593 + 1,337 /65721 + 0,1385 /1643 = 0,06033 £ 1

p] [FI [}

ZaimoucHNe! YeoBne MPOMHOCTH BHINOJIHEHO

PezyibTaTsl pactéra Hpapore (BepXHero) y3Jia coeqHeHns:
Coolicmsa Mamepuail Hecymed ooeuaiKi:

[TpoBepka yCIOBHS IIPOUHOCTH: Uf—+__

[p] [F]

1

Slucm

e | 121006 | o Lasod 16017-43/6-K02.001PP »

Azm.
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Jlonyckaemble Hanpskenns Ut Mateprana 12XM npu remneparype T = 485 °C (paboune ycaosnsa):

fol= 93 MIla
Ceolicmeq mamepuaila cOCeOHE2O JIEMERNL
Jonyckaemble Hanpsixerua And Marepuana 12XM npu remneparype T = 485 °C (paboyue yenosusa):

{c]= 93 Mlla

0,1408 Ml1a = 0,02000 Mlla

3awmodeHHe: Y eaoBHe IPOUHOCTH BHIBOAHENHD

Jonoanumensnoe yeaosue RPOUHOCHIN NEPEXOOHOT HACHIN 0Nt COBMECHIHO20 OCHCHIGUR HAZPYIOK (1.

8.6.2.2)
IIpoBepka ycios OMHOCTH n LA “]
epH NOBYS TPOUHOCTH, ||——+—|+ === 5
y P el Fl )
Py F o 1M 0.02000 /0 1408 2,639/423,2 272851
—— b e 1002000/ 0,1468 + 37,64/ 302,31 + 2,6397/4232 ={, =
]l Fl

3axnoucHue: ¥ enorne APOYHOCTH BBINNORHEHD
Pacuyém e ycrnosusix ucnsimanul (lHesmoucnsimanus)
VYeIoBEA HAPYKCHN TPH HCNBITAHKIAX!
PacyérHas TemnepaTypa, T. 20 °C
Pacuérnoe sryrpernee wiberouHoe Nagnenue, pr 0,03000 Mlla
Pacuérastit uarudarommit MmoMent, M: 0,1996-10" tc M

PacuéTHoe OCceBoe PACTATMBAIOIIEE YCHIHE, F: 2,144 TC

Pac4éT Ha NPoYHOCTL M ycToiunBocTs no NOCT P 52857.2-2007
HonyckaeMmble nanpaxeHus uis marepuana 12XM npu temnepatype T = 20 °C (yenosna MHEeBMONCTILITAHIH ):

{6]1%= n* Ryo/np= 7 *220/1,2= 1833 Mlla
Momy/s MpooALHOR YHPYrocTH a Matepuana 12XM npu remneparype T =20 °C:

%= 2,1510° MIla

o
S JlonyckagMoe zaBledue ©
=]
; []MEEG]'CPP‘(SH—C:]
g P Dy +oy ) =2 F G833 F ] N l4 - 28}/ (53807 cos{47.48) + 14- 28 =0,5152 MIla
= COsE K

$,5152 MMa = 0,03000 Mlla

JaxkmoueHle: Y eoBHe APOYHOCTH BLUTOIHCHO
§ JomyckaeMsi u3rnOaomHil MOMENT M3 YCJIOBHA TPCHHOCTH |
=]
% oy = 557274 %3 142% 5572 % (1428 ¥ 1833 %1% =33B4 T¢C
2 [palp = =5 n Dy oy -0 [5] o1 cosm) I - y
I
%

D =

[l = 'f #-Dp-(sy ~ ) [o] cos(zy) 8281 /4% 8281 * (14~ 2.8) ¥ 1833 * cos(47,48) M7475 e
o)
g % 25
2 {M] = Dy 310107 E Dy cosu }2_ 108 (sy ~ ) =281 /35 % 310 % 100 % 205 10° (8281 * =1846 ¢
§ E- s fiy FoTEEEL Dy cosid7.48)) / 1.8 * (190 * (14 - 2,8}/ 8281 }** M
41

HenycexkaeMptit H3rnba0mui MOMEHT |
. \\\{‘J [P“’}“mm{mnp;ﬁﬁm} =min{ 3384, 1792} =1792 1c M
E § Obeuatika, paloTaonias HOI COBMECTHBIM AGHCTEHEM BIYTPEHHETO AABICHNA, OCEBOTO PACTATHRAIONIETO yCHIN i
= \ nw3rubaloerc MOMeHTa,
Pl -\'
=1 na
§€ F+p- p : M

S TIpoBepka yCIoBHS HPOYHOCTH! + <1
th [F] Mg
S
g1.
@ Q\ } Tuem
N s 01006 [ S27 wey 16017-43/6-K02.001PP 3
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[Todnucs u 0ama

Mrg. Ne dybn.

i

Baam. uss.

flodnucs u dama

2 A0 L

e Dl2
4 + it s (2044 + 063000 * 3,142 % 35722 /4) /2429 + 0,1996-10° /3384 = 0,03100 < |
(F] Ul
JaxmoueHne; Yenopre IPOYHOCTH BhLIOJIHEHE
Pacuém & ycrosusix ucnbimanull (lTHeemMoucrbimaHusi)
YenoBua HATPYKeHNd HPH HCNBITAHHAX!

F+p-

PacuéTHas teMneparypa, T: 20 °C
Pacuérroe puyTpennce w3dniTounoe gasiaense, pr 0,03000 Mlla
PacudTHslil u3rudarouyi MomedT, M: 1,237 TCM

Pacu#THoe oceROe CKAMaloLiee yeuie, ¥ 8,966 TC

Pacu&T Ha NPoYHOCTL U ycToWuMBOoCTL no NOCT P 52857.2-2007
JlomycKaeMbie HANPsKeHAs Ans MaTepuaia 12XM npi reMneparype T = 20 °C (ycnosus MTHEBMOMCTIHTAHKHE):
[]2%= n* Reno/ny= 1 *220/1.2= 183,3 MHa

Monyns fpoaonssoli yupyrocTs uis Marepuana 12XM npe remnepatype T =20 °C:

EX=215-10° Mlla
Hornycxaemoe FaBreHHe ;

[l 2 [olep (s -0
Dy
CUSCCI
0,5152 MIla = 0,0300C MIla

ZakmoucHEe: Y eA0BHE NPOYHOCTH BLITIOIHEHO
Horrycxaemsli n3rufaommli MOMEHT H3 YCIOBUA DPOUHOCTH |

= D% JR3IF] ¥ fI4— 281 /{5380 / cos(47,48) + 14~ 2,8) =0,5152 Mlla

+(8y ~C)

D = 5600/ 4% 31425 5600 ¥/ 14-28 #1835 =3418TC
Ml = - DGk 0y [o] gy cos(oy) cojf47,48) ' ! ) 183 |
D - )
[l = ""f‘"ﬁ Dy sy - ) -[o]-cos(my) ~8286./4 % 8286 % (14— 2,8) ¥ 1833 * cos(47,48) M7483 e
& 25
1]z = Px .M.(D Cposmy 3t 100 (s — ©) ~8286/3.5% 310 % 107 % 2,15 1(F * (8286 * =1847 Tc
E g3 fy ¥ 1 Dy cost47.48)7 7 1.8 * (100 * (14— 2,81 / 8286 j=* "

Jonycxaemeill H3rufaromui MOMeNT |

1] = e gy My} ming 3408, 17937 =1793 10 m

Obevaiina, papomaiouias oo cOBMECHIHBIM Oelicmsnem Hazpy3ox (n. 8.6.2)
Ofeualika, paloTaldnias o1 COBMECTHRIM AeiCTRIEM HAPYKHOIO JaBiIeRHs, OCEBOTO CRHMAKIETC YCILTIER 1 153IH-
Garoimero MOMeHTa,

N p F M
[TpoBepka yCIOBHA YCTOHUHBOCTH: | =+t ——21
g‘

[p] [F] [M]

g F M
e b b e /(0 8,966/ 7625 + 1,237 /1793 =(,01245 5 |

[p] [F] [M]
Jakmouesne: Yoionue yerol9uBoCTH BLHIOARENO
Ofeualika, paboTaroinas nox COBMECTHBIM AeHCTBHEM BHYTPEHHErO JaBIeHUA, OCCROI0 PACTATHBAIOLIETO YCHITHA 1
w3rnfaromere MOMeHTA.

77

4

Mg, Ne nodr.

n-0 12
F+p- g W
[Iporepka yCIIOBHUE IPOYHOCTH! B + T <
] Nucm
am | 1210-16 7wy 16017-43/6-K02.001PP )
A ucm | Ne doxymenma ¥iodnues | fama




(Modnuce u dama

Wre. Ne dybn,

o]

Bsam. uHe.

TNodnucek u Gama

F7 SE AL

e Dl2
4 + B = p 003000 % 3,742 ¥ 36000/ 47 2442 + 1,237 /3418 = (,03063 <}
(F} (Ml
3axmoaeHue: Yenosue APOYHOCTH BLINGJIHEHO
PeayabTaThl pacuéra J1eporo (HUKHET0) Y314 CoeINHeHHs:

Ceolicmea mamepuana necynieii obenairu:
JlonyckaeMbie Hanpscenist s matepuana 12XM mpu remnepartype T =20 °C (ycnosua NHEBMOUCTIBI TARUT):

[0]%%= n* Ry /0y = 1*220/0.2= 183,3 Mila
Ceolicmen MAMEPHATE COCCONE20 NIeMERmL:
JonyckaeMsie nanpsokeHist g matepuana 12XM nipy temneparype T =20 °C (yCIOBUA MHEBMOHCTIRITARUH):

[6]%%= 1* Repo/np = {*220/12= 183,3 MIla

1,184 Mila = 0,03000 MIlla

ZaxsoTeHne: YCI0BHE MPOMHOCTH BHITOIHEHO

Honoanumensioe yenoeue RPOHROCIY HEPEXOOHO N WACHU 0M COBMECIMILO20 DeNICIMEUs Hazpy30K (1.
8.6.2.2)

F+p-

B F
IlpoBepka yc10BUA NPOYHOCTH! Egj+ —_

Fl (M)

+—ﬁ§—£1]

b
+ ﬁ = 1003000/ 1,184 + 0,65872 /12041 + 0/30.09 =0,02583 <1

e, F
el ¥l
Jakmouenne: Yeaosue (podRocTH BRHIOHEHO

Peayanrarhl pacyéra MpaBoro (BepXHero) y/1a coeXMHeHN:

Ceolicmea Mamepuana Hecymeil obenaikis:

Jloryckaempie HanpsiKenus s Matepuana 12XM npu Temneparype T = 20 °C (yenorus TTHEBMOUCILITARHHN):

[61%= n* Reno/nr= {*220//2= 1833 Mila
Ceolicmea MamepuaIt coceonezo 3emenma:
JloTryckaeMsle HanpskeHua s Matepuana 12XM npu remneparype T =20 °C (yCTOBHS THEBMOHCITLITRHIH !

[612%= n* Reae/ np = / *220/1.2= 1833 MIla

0,27735 MIla 2 0,03000 Mlla

JakoueHne: Yeosue HPOMHOCTH BHITOJIHCHO

Jonoanumensioe ycaogue RpOHHOCII REPEXOOHO L HACHII O COBMECHIHO20 Oelicmen RazpYIeK (1.
8.6.2.2)

11 U P F + M <1\
OBEPDKA YCHOBHK BpO‘IHOCTH: e T e T e 2 J
poBep o] [l ]

P + E s 1 G.O03000 /02775 4+ 8 966/ 595,9| + 1,237 /8342 0.1246 <1
e b —— = g /02775 + 8,966/ 5959 + 1,237 /8343 = (, <
e Fl oo

3akA0YeHue; ¥ CIORHE HPOYHOCTH BLITIOIHEHO
| Pacuém 8 yCriosusix MOHmMaxa
Veaopus HATPYRCHHA NPH MOHTANKE:
Pacuérnas temnepatypa, T 20 °C
PacuéToe BEyTpennee mbnirounoe dasaenue, p: O Mila
Pacudreslii wrubaomu MmoMent, M: 0321110 Tc M

PactéTHOE OCeBOE pacTArHBaclee yommne, I 2,168 1c
Pacy8T Ha NPOYHOCTk # ycToWYMBOCTL o MOCT P 62857.2-2007
Jlonyckaembie HanpxeHnsa Ana mareprana 12XM apu Temnepatype T =20 °C (ycnoBuA MOHTaMA):

{0]®= n* Remo /ny = 7 *220/0.7 = 200 Mlla _
Moyis IpoacnsHO ypyrocTn Aas Mateprana 12XM npk TemnepaType T=20°C:

E*= 2,15-10° MIla

2 i Jluem
Wam| fucm | Ne dokymenma | Flodnues | Jama




Jlonyckaemoe JaBJieHHe |
] 20V @p G0

+ (8 —c)

w ZEDO0 K J R (I 2.8) /(53807 cos(47.48) + 14--2.8) ={,362 Mlla

£OS0

0,562 MiTaz 0 Mila
3akmouehue; ¥Yea08ue NPpoHEGCTH BLITONHEHO
JonyckaeMblH H3rHOQIOMHH MOMEHT #3 YCAORKS MMPOUHOCTH

Dy - SS72/4 %3424 SST2R(14-28) ¥ 200% 1% =36921¢
[MLP _?'T{ADI 'Esb: "CJ'[G]'KPT 'CUSI:G:'I) cos{47.48) M
b =
k= —;—'7‘ Dy (sy — ) [5] coslay) —8281 /4 % 8281 * (14~ 2.8) * 200 * cos(47,48) MMSS re
25
g = Ei‘w.@ eosa 2. | 0 x T O 8281735 % 310 % J0° * 215108 * (8281 * ~1846 1c
E 35 fy ¥ ! Dy cOs{47.48)57 /1.8 % (100 * (14~ 2.8} / 8281 J* o

Jlonyckaemsiil n3rubatommni MOMENT |

[M] = min Moy My} = ming 3692, 1801 ) =1801 ¢ M

Odeuaiika, paloTalonEs [OI COBMECTHRIM ACHCTBHEM BHYTPEHHETQ JGBJICHHA, OCEROTO PACTATHBAIOIICTO YCHITHA 1
H3rHOarIero MOMEHTE.

T D 13
F+p- 2 W
ITporepka ycmoBHs NPOUHOCTH: + =1
b3 »Dlz
F+p- ) .
4 M = 2068 +0 %3042 % 55722/4) /2650 + 0321110 /3692 = 0,818 107 < |
S [F] (1}
5 3axmouenye: ¥oa0BHe APOYHOCTH BLITOJHEHD
3 Pacyém & ycriosusix MOHmaxa
' ,é VejoBua HATPYKen st ApH MOHTaMe!
5 Py p
= Pacaéraan Temneparypa, T: 20 °C
PacuéThoe piyTpennee U3GniTouroe nasnenne, p: 0 Mlla
= Pacyérnpiil warubaromuit MomenT, M: 2,2241Ccwm
=
g PacuérHoe oceBoe CaHMalollee yeunye, F 10,75 7¢
" Pacu4éT Ha NPOoYHOCTkL U ycToWuyuBocTs no MOCT P 52857.2-2007
= JlonyckaeMeple Hampsuacerus i matepuana 12XM npu remneparype T = 20 °C (ycnosus MOHTAKA):
[6]%= n* Reso/ ny = 1*220/1,) = 200 MIla
°‘_ Monyh HpoACTEHON yrpyrocth 1nd Mareprasia 12XM npu Temnepartype T = 20 °C:
% E20= 2.15:10° Mila
2 Aonyckaemoe AaBIeHHE
& SIEOLCED
) Dy = 2¥200 %] * (1428 /(5380 / cos(47 48} + 1428 =0 562 Mlla
NG + (8 — ¢
g \S £oso
S| 0.562MITa>0 MIla
a k 3agniouense; YeaoBHe NPOYHOCTH BRITOJIHEHD
= RN HomyexaeMmsrif uarudarounit MOMEHT U3 YCI0BHA MPOYHOCTH
B
o Dy ~ SE00/4%3,142% 5600 % (14— 28) *200% 1% =37291C
\ . ] = 7 F DG ) [s] @y -oos(a) con( 4745, ( ' M
g
IS
S N , Mucm
2™ 3w 121006 paaryy 16017-43/6-K02.001PP -
Wam.i flucm | Ne Qokymenma Vlodnucs |[fama




Mednuce u dama

MHg. Ne Oy6n.

Baam. uns. Ne

[Todnuck u dama

e, Ne nodn.

I =%163
[l = T?m Dy -5y — 0[] cosizg) =8286 /4 % 8286 * (14— 2,8) * 200 * cos(47.48) M8163 e
-5 23
[ = Dp 310107 E opy  osey?. WG9 =8286 /3.5 % 310 % 107 % 215107 * (8286 * =1847 Tc
E F g Cos(47.48)1/ 1.8 * (160 * (14 2.8) / 8286 3 M
35 ny Dy

JonyckaeMbeidl U3rnGaroui MOMEHT !
[01] = enin (Mg, Myen ) = ming 3729, 1501 ) =1801 7¢ M

Obeuaiixa, pabomalonian HoO coeMecHubIm detficmeuem nazpyszox (. 8.6,2)
O6eualixa, paboTaiuas 10X COBMECTHRIM ASHCTRIEM HAPYIKHOTO NABNCHHA, 0CEBOTO CKMMAFOIIETO YCHIINA U H3TH-
GaloLero MoOMeRTa.

ITposepra ycioBus yCTOHUUBOCTH! [i+—F-—+ M <1}
POREPRE S e el [F]O[M]
F + ¥ + hi]

e b =G 0TS/ 65,2 22247 1801 = 28 <
e} [Fi [M] 0,01528 <1

3axkmotuerne: YeaoBue yeroiiYuBOCTH BRINOJIHEHO
PesyabTarel paciéra JeBoro (HMNKHEr0) y3Jia CoeHenms:
Ceoticmen mamepuana Hecyuten obewaiiku:
JonyckaeMbie Halpekena &g mareprana 12XM npu temmeparype T = 20 °C (yclopus MOHTDKA):
[6]2%= n* Ruzo/n = 1*220/1.1 = 200 MTTa
Ceollcmea MaAMEPHAIa COCCONEZO IACMEHIA!
Jlonyckaemsie HanpsKeHna ana Mareprana 12XM npu remneparype T = 20 °C (ycaoBra MOHTaXA):
[6]%°%= n* Reno/np= 17220/1.1= 200 MITa
PesyabTarel pacyéra Apasoro (BEPXHero) y3ja coeXuneHus:
Cooliced MAMEPHUATIA HECYEH 00 a iR
Jlonyckaemble HANpxeHns 1as Matepuana 12XM mpu remnepatype T = 20 °C (ycnous MoHTaxa):
[6]%= n* Repo/np= 7 *220/11 = 200 Mlla
Coolicmea Mamepuaia coceoHezo IAeMennd:
onycKaeMsie HANPSIKEH A Ui Mateprana 12XM npu temneparype T = 20 °C (yc1o8Hs MOHTaKA):
Y P P p paryp y
[610%= n% Ryzo /np= 1 *220/1.4 = 200 MIla
Jonoanumensioe ye106ue RPOUHOCHU REPEXOONO I HACIL 0N COBMECINOZ0 0CHCHGUA HAZPYIOK (1.
8.6.2.2)

F s
[TpoBepxa YCIOBHS IIPOUHOCTH: Hi + ——~[+ —% 1}

[p] [Fl} [M]

2 F

p] [}

3akmouenne: Yeaorue NROHHOCTH BLINGIHEHO

M
+ [_ﬁ—e’l—]_ = /03037 + 10,75 /650) + 2,224 /9107 = 0,01898 £ 1

Tucm
| |3 120016 LK mn 16017-43/6-K02.001PP "
Mamt.| Tuem | Ne doxymenma flodnucy |ama




4. Onopa no3. 70
OnopHas obevatika

m

UexopHeie naHHbIe
Hecywnii anement: Jnme koHudeckoe 1o3, 12
BricoTta omops!, he: 2000 mm

Jinamerp Bepxdero ocHosaHus, Do 5600 mm
Onoprbild 37eMeHT

Ppyrina maTpy0Kon
nnurapHueckkil y4acToK:
Marepwai; 12XM
ToauwHa ¢TeHxH, sg! 16 Mm
o
S Tpubaska ad KOMIICHCALAY KOPPOSHHA M 9PO3RH, Cri | MM
o
> TTprGaska VT KOMISHCALHE MUHYCOROTO Jonycka, ¢z 0,8 Mm
Fal
§ [Ipubapxa TexHONGrHYECKad, C3! 0 mm
Lew]
= Cymma nprbasoK K pacuéTnoll TONRHE CTEHKR, C! 1,8 mMm
GyHAIMENT:
heton: B10 (M150)
g Pacuém & paboyux ycriosusix
=
2 YenoBus HATPY KEHH:
%5 PacuérHas Temneparypa, T: 485 °C
PacuéTHel marufaonmii MOMERT B BepxHeM ceuenun: 2,943 1o M
2 PacuéTHblil m3ruGaonmi MOMEHT B HIKHEM cedennn: 5,595 Tc M
:‘x; Pacy&THOE MONEpeuHoe YoHIMe B BepxHen cevenm: 1,276 T¢
S Pacy&THoe NONEpeyHOe YCHIHE B HIDKHEM CeUCHMH: 1,863 Tc
(]
o PacuftHoe 0CEB0E CkBMarciiee yeuiue, It 45,48 1¢
X Ceolicmen Mamepuaia onopHoN 00e atiKi 6 MeCme CONPANCEHUA C KOPIyCom:
© \\\\& Jlomyckaemble HanpsukeHia Aag matepuana 12XM npu remneparype T = 485 °C {pabouye ycIOBHA):
LI .
N (o)e= 109,5 MITa
= \ Coolcmed MamepuaiiG KOPRYCa ARRApana:
a8 . ) . = o~ .
3 \ Jlonyckaemble HanpsxeHus wis Matepuana 12XM npu remnepatype T = 483 C (paBoure yenonus).
e
= o [G]x= 93 MIla
i \>
g
pongy -
a \\ flucm
2™ s {006 [ 77 wad 16017-43/6-K02.001PP "
Ham.| flucm | Ne doxkymenma Hodnucs | Jama




flodnuce u dama

Mg, Ne dy6n.

o

Baam. unHs.

}%

©

SN

£ ,

5] by

S
N

&

g

%

o 1T

£

Pacudr onopuoii obeuaiikn no N'OCT P 51274-99

Kpuwrapwi yorpidugeoTs
‘T T T T ]

s
H
x16°3 B : : : : y

1,5 feeeeeedeonoad S e o]

¥, MM
ot
T
i

o 9,2 L 0,6 0.8 H 1.4

~mee KpuTepuft yeroliunsocts

e [EpEJIENIBHOE 3HAUEHRE
VeroluspocTs ofopHoil ofeualiky B OMACHOM CEYCHHH ;

F M+F wy Dy
+
Wl‘[F} Wy ‘[M]

=i Yenosue yCTORIUMBOCTI BLITIIHEHRO
v Fl wy M ’

= 45,48 /(1001 * 1587) + (5,361 + 45,48 * 0 * 5600) / (0.9988 * 2377) =(0,03097

1 4. .
2Dy ‘ ["‘”DT + F} 08 min {[’f’]n$ [=kt venosue APOUHOCTH BITIOHEHO

Pacyém & ycnosusix ucnsimanut
VeaoBust HATPYREHUI:
Pacuéruas Temneparypa, T: 20°C
Pacubrasll marubatonmil MoMeHT 8 sepxdeM ceueHmi 1,248 To M
PacuéTHpii H3rubaroUKl MOMEHT & HiDKHeM cedernn 2,789 Tc M
Pacustuoe nonepesHoe younne B sepxaeM cevenmu:  0,5928 te
PacuéTHOE NONepeunoe yeuiue B HibkHeM cevennu:  0,9464 tc

PacuéTHoe oceroe CKMMaoIee yeunne, F 18,2 Tc
Ceolicmea mamepuaid OROPHOIL 00 Al 8 MECINE CONPANCERIUS C KOPRYCOM:

3am | 121016 7 en 16017-43/6-K02.001PP

H3m.

Tlucm | Ne dokymenma Hodnuce | Jama
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Jlonycxaempie Hanpsxenus g Matepuasa 12XM npu remnepatype T = 20 °C (yCnmoBus IHEBMOHCIIBITAHHI ):

[6]%%= N* Reng /np= 1 *220/1.2= 1833 Mlla

Csoiicmea MarmepuaIa Kopryca annapama;

JonyckaeMmele Hanpsikenns At MaTepuana 12XM npu temneparype T = 20 °C (ycrnosus [HEBMOUCTIRITARHI ),
[0“}201(: n*Royw/nr= 1% 220/1,2= 183,3 Mlla

Pacuér onopuoii o6euaiivu no 'OCT P 51274-99

Modnuck u dama

FE A

i

e

g
£

> Kp&ﬁ‘ﬁ'.pl?ﬁ. y‘cm:;iﬁ-?ww@:m :
¥1043 F : Z ? : .
%
Z | T P ]
W
0,5 Bovvvreo oo e (R [ -
© , ;
£
o
<
s
2 - ]
-
o=
e ]
o
=
o H I H } i | £ | § 5
4] 0.2 a4 .6 0.8 H 1.2
= " .
:% - Kpurepnii yeToifuuBoCcTH
2 e [IpeAensEOe SHANCHHE
g VCToHunBOCTS 0TTOPHOH ofcdaliky B 0fIACHOM CEUCHUH |
X
+ = 8.2/(1,00] *2909) + (2,769 + 18,2 * 0 * 5606}/ (0,9958 * 4392} =(,006883
2 W1 [F] Wa '[M]
©
s + 10 Venopue yeToiHVROCTH BEITONHERO
z v Fl wg M

{ 4 .
‘ [ + F] <08 min{olplok! venosue ITPOYHOCTY BLITIONTECHO

S

§ % o Hucm

g1 s (21006 [S27 wwn 16017-43/6-K02.001PP N
Man.) Mucm & Ne dokyrienma lobnucs | Jama




5. unuHapru4yecknin y4acToK onopeil

WicxopHble OaHHbIe

Marepuan: 12XM
Baytp. nuamerp, D: 3600 mm
TOoNNHUHA CTEHKH, §: 16 MM
FTpubaska And KOMIEHCALHH KOPPO3HH M 3pOsHH, Crr 1 MM

TIpuGaska Qs KOMIEHCALMA MHHYCOBOTO Jonycka, ¢z 0,8 MM

[Tpuaska TEXHONOTHUECKES, 3! 0 mm
CyMMa pulaBoK K pacuETHON TOMNHE CTEHKH, C! 1.8 MM
Hnua ofeualinn, L 1725 MM

Ofenaiika, HAZPYHCCHHAA 0Ceablm cocumatonium yeunuem (n. 5.3.4)
JlomyckaeMble Hanpsukenws a4 Mateprana 12XM npu remneparype T = 485 °C (paGoune ycaosust):

[o]= 93 Mlla
Monyns npoaosbHoM ynpyrocety it Matepuana 12XM npu remnepatype T = 485 °C:

E= 1,654-10° MIla

b1+
§ JIOMycKaemMoe 0CeBoe CRUMAKDLLEE YOUAKE |
pu
F
g [F]= i
5 . [[F]HJ = 232971+ (2329/21698)"% =1587 ¢
= [Fle
Jlonyckaemsld H3rHOaO LMt MOMEHT
5 &
g 0
2 1 +[{m]ﬂ } s 3261 /(1 + (3261 / 34717)7 = 2377 e M
@
3 e
Ofeuaiina, HAZPYHCEHHAA OCEEHLM CHCUMAIOUHM yeuauen (n, 5.3.4)
= TonyckaeMble HANPsDKERAR AnA Mateprana 12XM npu remneparype T = 20 °C (yenopus TTHEBMOUCTTRI TAHHEA):
£ [6]2= n* Reao/ nr = 1%220/1,2= 183,3 MIla
s Moyns HpoaoIbHOH Ynpyroctd ans matepnana 12XM npu remneparype T =20 °C:
s E2= 2,15-10° MIfTa
. Honyckaemoe 0ceBoe CRUMAIOINEE YCHINES |
of ___[Fk
SN (Fl= )
S N . [[F]I[J = 4592 /(1 + (4392 / 3760/ =2909 TC
T P —_——
3 -
51 [Fle).
S
=]
g
g fucm
. S I B y
SN e 21006 | LS Lo 16017-43/6-K02.001PP ”
iara.| flucm | Ne QokyMenma (Floonucs |fama




Nodnuck 4 dama

Mg, Ne Oybn.

Baam. uHe. Ne

s

Honycxaembiit M3rHdatomyui MOMenT
I8
- il
1+([M]HJ = 6128/ (1 < (642560167 = 4392 7C M

Tl

6. OnopHbIA y3en anemeHTa 'Onopa nos. 70

Pacyém onopHozo yana no FTOCT P 51274-99
Bs

b L] A

-2
Hecymuit anemenT Onopa mo3. 70
Tun snemenra: 4
Marepura: 12XM
Henonputensuas TONHHA HHAKHETO OIIOPHOTCG KOJIbLA, $1: 25 MM
[lHpHHa HIKHENe ONOPHONO K0b0a, by 280 MM
BricTynarouas tupiHa HIKHETo ONOPHOTO KOJIbLa, by 180 MM
Hanuaue yeHIHBaoel rmiacTH b Ha
ToamMna YCHIHBAIOMEeH FNacTHREL, $3. 30 MM
Hlnpuna yerausaomeil NTacTHHEE, by 100 MM
ILInpHEa BEPXHETO OTIOPHOIO KONbLA, by 180 MM
MHHEMMARBHOE PACCTONHIE MESKIY JBYMS CMEXHBIME pebpamu, bs: 160 MM
HenonsupresbHasg TORIAHA BEPXHETD OIOPHOIO KObIIA, 52! 30 MM
Henmonswrenstas TonmyHa pedpa, sq. 10 MM
BricoTa onoproro y3na, h: 350 MM

AHKCpHEIE GOATRL

S P Martepwan:
o
§ k\g Homunanbaeiii auaMeTp, d: 42 MM
;8.—_' KonguecTso, n 24
2 Pog,
X S Tuamerp Soaresol OkpyaHOCTH, Ds! 5820 MM
S
2
= \\\ ] fucm
SN | 3w [oi01s [ @ 16017-43/6-K02.001PP 2
Haut | flucm | e doKyMeHma Podnucy |Hame




fednuce u dama

Pacu4ér B pabouux ycrnoBuax
YeaoBHsa HATpYKeHHH:
PacuérHblii H3rupbaronii MoMenT, M: 5,595 e ™

Pacuérnoe ocepoe cuMaromee yeunue, Fr 4548 tc
Pesyanrarn: pacuéra:
Ceollcmed MAMepUaI INeMERmE OHOPHOZ0 Y3ad:

JlornycxaeMble nanpsokenus s marepuana 12XM npu remnepatype T = 485 °C {paboune ycnosust):

a1 109,5Mlla
Ceoticmea Mamepuana onopHoll 06eHaliki 6 30He 6EPXHE0 OROPHO20 KOTTbHL!

JlostyckaeMble Banpaxenus ans Matepuana 12XM npu temnepatype T = 485 °C (pabounie yenonus):

[o]e= 93 MIla
Ceoticmen Mamepuaia GHKEpHsLx J01mos:
JonycKaembie nanpmkeHsds aas marepuata Ct3 (MJIC 31-4.2000) (paGoune yenosus) :

o= 145 Mlla

Caoficmea mamepuaia pemona:

HomyckaeMsle sanpkeHns s Getona kracca B10 (M130} .
[6]6e= 6 MITa

Hpounocme anxepuvix donmos (n. 9)

Toruwuna RUNCHE20 OROPHOZO KOIbHA (1. 8.2)

1.8 1.5 %16}

Venorve paforocnocofrocti: §) £ max 9%y by

25 mm 2 24 M. YoIopHe POYHOCTH BRITIGIHEHE
Hiupuna nuscnezo onopHo2o Koasua (n. 8.3)

SM e

Dy =(4 % 5595 /5820 + 45,48) /(3,142 * 3820 * 6) 4,496 MM

e, Ne 3ybn.

Bzam, uHe. Ne

[Modnuce u dama

Z A7

re. Ne niodn.

77

7Dy [Olsn

4>M+F

Yenosue paGoTOCHOCOOHOCTH: by o B
12—
2D, [ol
280 MM = 4,496 MM, YCnOBHE POUHOCTH BRIIOTHEHO
Toauguia 6epxnezo oROPHO20 KoAbHa ¢ yCwlusaionieit naacmunoi (n.8.4)
(Sg4+ %z 8%} =30+ 035556 %30 =46,67 MM

BHyTpeuHui nraMeTp pesndes aHKepHoro Hosira:
ds = 36,48 mm

) AG’ '[C’-]B o ; i —
iz "”'"”'E—]—'*": =1 057 ¥ 0,001045 ¥ 1457109577 + 1.8 =41,11 MM
Tla

A‘F 'ED-:]B
[o]s

Venosue pabortocriocobrocTn; (5 +%z 830 2%y +se

46,67 MM = 41,11 MM, YA0BME NPOYHOCTH BRINOAHEHO
Tomwuna peépa (n. 8.3)

b0y 1.50sy b = man(09437 ¥ 10 % (4% 5,595/ 5820 ¢ 4548} /(5820 280 * 109.3)'% +

=24 MM

16017-43/6-K02.001PP

Jam | 1210-16 }’«/ A

Ham.
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Ay [olp 04 .
it @ et 6, 048y b nan/0.007045 % 14572 % 180 * 109.5) + 1.8: 0.4 * 23] =10 MM
%a by Iola

PPN =3
Venosue padoTocnocobHocTH: §4 & max {mfié«c; U.d-sl}
L4 b3 [o)e

10 MM 2 10 MM, YeIoBre NpOYHOCTH BRITIOIHEHO
Hpounocns onopuoii 06eyalici 6 301e 6epXIie20 OROPHO20 KoAbNA (1. 8.6)
6-9s A, [Olp-e
2
(Sg - El} ‘h

=6 * (007763 % 0001045 * 145 * 94 /(16 - 1.8 * 350) =94,02 MI1a

R TIE 1, KL
(se-c) B

94,02 MiTa £ 139,5 Mla. Yornosue BpoyYysocTH BuillONHEH0

PacuéTt B ycnosusiXx MOHTaMa

YeoBHA HATPYKeHRHS IPH MOHTANKE:

Yenorde paGoTocnocodHOCTH:

Pacy&rubilt waruGaromuii MomeHT, M: 4,902 TCc ™

Pacuétnoe ocenoe cxumatoies yeamue, Fr 20,01 ¢

PezyanTarsl pacuéra:

Ceoficmeq Mamepuana 31eMenmae onoproze Y3

JHonyckaeMbie HanpskeHus JUig MaTeprana 12XM npu reMpeparype T =20 °C (ycNOBHS MOHTAME):
[G}ZO: N¥ Repo /My = 1*22071.0 = 200 Milz

Ceolicmen Mamepuala OROPHGIH 00Uk 6 30HE 6EPXHE20 OROPHOZO KOJILUA
Jonyckaemble HaNphKerns Ans matepuana 12XM npu temneparype T =20 °C {ycnoBus MOHTAXKA).
[61%= n* Repe/nr={*220/11 = 200 MIla

Ceolicmea Mamepuaiq akepneix Houmoe:

Jomyckaembie nanpsxenans ang marepuana C13 (MJC 31-4.2000) (yCIOBHSL MOHTANKE) :

op= 145 Mlla

Ceoiicmea mamepuaig demona:

Jonyckaemble Hanpsmxerus nag Getona xnracca B10 (M1 50

[Bieer= 6 MTla

Hpounocme ankepnux Goamog (n. 9)

PacuyéT B yCrNOBHUsAX UCNbITaHUA {[THEBMOUCNLITAHUA)

Yeaosnust HArPYKEHHUSA HPH HCOBITAHHAX:

[odnuck u dama

PacusTHel warnbaronit MomesT, M 2,789 ¢ ™

PacudTROE 0ceBoe cxumalollee yeumue, Fi 18,2 1¢
PesyasTarst pacuéra:

Cooiicmaq MamepuaIa IeMenma cRopHazo yaiae:
Jlonyckaemsie Hanpazenus ais marepiana 12XM npu remneparype T = 20 °C (YCIIOBKS THEBMOFMCTIBITARNH):

[G]%= n* Reno/ny = 1 *220/12= 183,3 Mlla
Ceodichiea Mamepuana OnOprHoil 06e4aiKl ¢ 301¢ 8EPXHE20 OHOPHOZO KONBUL:
Jlomyckaemble Hanpsxens ans Marepyaia 12XM npu temiteparype T = 20 °C (yCIoBMs THERMOUCIILITAHNT):

[61%= Nn* Repo /07 = 1%220/1.2= 183,3 Mila
Ceolicmea Mamepuana aHKepHvix D0amos:
Jlofryckaembre HanpsixeHus Ana marepuana C13 (MJIC 31-4.2000) (yemorns MHCBMONCTEITAHEH) |

og= 143 Mlla

Ceodicmea mamepuana Gemona:

JlonyckaeMble HanpsokeHist 11g Getona Kkiacca B10 (M150) :
{6]ser= 6 MIa

Hpounocms ankepuuix doamoe (1. 9)

Tonuna nuycnezo onopnozo xoava (n. 8.2)

Mg, Ne Oybin.

Baau, uHe. Ne

Modnuce u dama

7 LD

3

2

2 N Thicm

0 D 2006 |77 e 16017-43/6-K02.001PP N
Mamd Fucm | Ne dokymerma | Flodnucs | [ama




= max{0.9437 * 180 * (2 * 2,789/ 5820 + 15,2) / (5820 * 280 * 183,37 + 1.&;

1.5 16} =34 MM
Yenosue paGorocnocoSHOCTH: 5y 2 max ey by 2 +c, 1.5 s
[EREEEN
25 MM 2 24 MM, YCIOBHE IPOYHOCTH BBINOTHEHO
HIupuna nusicne2o onopuo2o koiasya (1. 8.3)
‘M
z +F
D =4 * 2,789/ 5820 + 18,23 /(3,142 * 5820 * 6} =1,834 Mm
D [Tlew
4. Tl
+F
Yeaosue padoTocnocobHOCTH: by Dg
x-Dy [,
280 mmM 2 1,834 vm, YenoBue [APOUHOCTH BRITIONHEHO
Toawguna sepxuezo OROPHO20 KOAbUA € yCuAUeow el naacmunoil (.8.4)
(54 + 7%z 55) =30+ 05556 * 36 =46,67 MM
A ols i e
Rz N TE ={1.057 % (0.001045 * 145/ 18337 + 1.8 =32,18 MM
[Ola
> L [G}B .
Veaormue pabortocnocobuocti: (83 +X3 830 2K +e
2 (ol
’SI: 46,67 MM = 32,18 mM. YC0BHE TPOYHOCTH BLITTOIHEHO
3 Toamuna pedpa (n. 8.5)
=
s ‘?’*e‘ ‘[‘313 .
= 8§ e b &, 088y b e 0.007043 % 145 /(2 ¥ 180 % 1833) + 1,8 0.4 %25} =10 MM
%s by [ola
. Ao
S Ycnosue padoTociocoGHOCTH: 54 = max Al g, 045
< 16 b3 [o]
o ; &
i 10 My = 10 MM, Yenosue npouHOCTH BEITIOTHERO
£ Hpounocms onoproii obedaiixu ¢ 3oHe 6epxHezo onopHozo koavia (n. 8,6
6 %5 Ay [o]g-e .
o { jg N =6 % 007753 % 0,000045 % [45 % 94/ ({16 1,88 * 3500 =94,02 Mila
5 - ¢
s 2
: i &, [o]
= R5 o Hue O E L
3 Vencaie paBoToCiocofHoCTH: 3 15[l
= (50 - c) ‘h
\Q 94,02 MITa <275 Mila. Yeaosue 1powHocTH BLITIONHEHO
2 \\j
S
=3 ?\[w
) [~
[l k-
21N
&
[l ”\\\j
N
S
2
AN Tuem
$I™V |1 3aw | 12106 | 5 S VEam 16017-43/6-K02.001PP 25
S 1
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TModnuce u Gama

WHs. Ne dybin,

i

Bszan. uns.

Iodnucs udama

T2 AL AL

Hve. Ng nodn.

T4

7. Harpysku Ha byHOaMeHT

CocTosgHue Ocepast cuia, ¢ HMarnGawwmit MoMenT, T¢ M TopusoHTAIbHAA CHIIA, TC

Pafoune yeroBus 41,5
Venosug Moutaa 22,03

Ycnosra uenpitannii 20,22

15,53 2,338
13,91 2,073
8116 1,232

8. Obevya¥ka nos. 5

WcxogHblie gaHHble
Marepwan:
BHryrp. nraMetp, D!

Tosnlmna CTeBKY, 5.

12XM
3600 MM
20 MM

TIpu6aska is KOMICHCALHH KOPPO3UH ¥ 9PO3HIL, C1f 2 MM

[IpnBapxa A1 KOMICHCALMH MUHYCOBOYO A0TYCKa, €20 0,8 Mm

[Tpnbasxa TexnONOTHHECKAS, C3; 0 MM
CynmMa npudarok K pacteTRON TONLHHE CTEHKY, ¢ 2.8 MM
Hnnna obeualiky, L 1030 Mmm

Pacuém e paboyux yCrosusix npu sHympeHHemM dasneHuu

VeroRus HAPYKeHHA:

Pacu&rnan temneparypa, T

485 °C

PacuéThoe BHyTpenkee n3bbitounoe fasaenue, p; 0,02000 Mila

Pacuérnniit gsruGaromyi moment, M: 2.630 TC M
PacuéTHoe rosiepeusoe younue, Q: 1,152 ¢
PacuéTHOE 0ceBOe CRUMAIOLIEE yCue, It 3744 tc

PacuyéT Ha NPOYHOCTL M yeToluusocTs no FOCT P 52857.2-2007

Jlonyckaemble HanpsokeHus s MaTepuana 12XM npy Temneparype T = 485 °C (paboune YCIOREA);

[6]= 93 MTla

Momys IpoAonBHOI yNpyroeTd Ana Matepuaria 12XM npn TemMnepatype T=485°C:

E= 1,654-10° MIla

PacuéTias TOMBHHEA CTEHKM ¢ yuEToM npubaroK:

I
Sp L= ﬁ—? + ¢ = (02000 % 5600) /(2 * 93 F 1 - 0,02000) + 2.8 =3,402 MM
2 (o] @ -
Honyckaemoe gaBneHue
2 fol gy (5- 0 _
[p]= D= = ZRO3% [ F(20-28 /(5600 + 20-2.8 ~(,5695 MITa

0,5695 MTla = 0,0200C0 Mila

Zakaouenne: Yeaosne NPoUHOCTH BLIHOJIHEHO

3am 1210-16

D

am.

fucm | Ne GoxymeHma Fiodhuice

Hama

16017-43/6-K02.001PP
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Jlonyckaemell H3rubaro i MOMENT |
Mg

3
- Ml V" = 3952700 + (39524560975 = 3230 T M
[M]E

PacuérHag gauHa a7a pacuéra o1 neficraus NaBlIeHHS,

[r]=

Ip = 4954 MM
JlonyckaeMoe ONepeyHOe YCHIHE |
Q)= [Cln
V2 ] . e
R ([Q]nJ = 7035/ (1 + (763579441757 = 564,1 e
[Qle

Obeuaiixa, pabomaiomian noo CoeMeCmubIM delicmeuem nazpysok (n. 5.3.7)
Obeualika, paGoTalomas noj cOBMECTHEM JeHCTBHEM HAPYKHOTO JABJICHUSA, 0CEROTO CKUMAIOIIETC yORTHA, H3rnda-
FOIIETO MOMEHTA H TTONCSPLCHRONO YCHIAHA.

p F oM (o)
Mposepka yc o et e )
POBEpPKa YCIOBHS YCTORUMBOCTH [EP] G [[Q]) J

pFM[Q

2
e o —— wg«j»j] =0/0+ 3744 /3503 ~ 2.639/3230 + (11527 564.4) = 0,01151 £ §

et
p] [F] [M]
3aKnoYeHMe: Y eosie YeToHUUBOCTY BLINOAHEHD
Odeuaiing, HAzPYHCEHHAA 0CEEHM pacmazusarowiinm yeunuem (1. 5.3.3)
,[[onycxaeMoe 0CEROC PACTAIHBAIQIIES YCATHE !
[Flen (D4s~o)-(s-c)[O] @y = 3742%(5600+20-28) *(20-28) *93%] =2823 1c
O6eqaﬁxa, pa6m‘aromaﬂ O COBMECTHBIM neficrerem BHYTPEHHETO JIaBJISHMHA, OCCBOTO PRCTATHBAIOIICTO YCHUITHA |

W3rnGalomero MoMeRTa,
i Y
% ) » F+ o n-D M
o TlpoBepxa yCIOBHS NPOYHOCTH: 4 4 <10
8 [F3 Ml
< .
< Fio -1
4 4 MW~ 1002000 %3042 % 5600° /4y / 2823 + 2,63973952 = 001812 < 1
(] (M ]
§ Saxmoyenye; YoiaoBHe NpOYHOCTH BLITEOJHICHO
2 Pacuém g paboqux ycrosusx npu HapyxHoMm dasieHuu
§ YeaoBus HArpYKeHH:
Pacuérras Temnepartypa, 1: 485 °C

o Pacuértaoe Hapyxnoe uibnirounoe nasienre, pi 0,01000 Mila
g Pacuétherit uarabarowpit momenT, M. 6,821 Tc M
=
%‘ Pacu&Tnoe nonepedHoe yerniie, Q: 3,137 1c
& PacuéTHoe ocerOe CxuMmalomee yeunue, F: 27,9 1C

S PacuéT Ha NpO4YHOCTL U ycToluuBocTb no FOCT P 52857.2-2007
© \ Jlonyckaemure HanpskeHus na Matepuaga 12XM npu Temneparype T = 485 °C (paboume YCIOBHA):
SN [6]= 93 MIla
> f\) Moaysrh NpoaoaLHoH yipyroeth s mateprana 12XM npu Temneparype T = 485 °C:

%
SI E= 1,654-10° MIla
g Pacu8THas [IHHA Ag pacdéTa oT HefCTBUS AaBIeHns:

k b = 4954 M
g
% ‘:\“ 7 Tiuem
E: W1 [3am | 1210-16 [y 16017-43/6-K02.001PP 2

Ham. ! flucm | Ne dokymenma fiodnucs | [lama




PacuéTias TOMNHA CTEHKA ¢ YIETOM BpHaBOK |

102 p o IV 12.p D manios 107 ¥ 5600/ 1 ¥ 001600/ (10°* 165410+ .
$p + C=max 1.06- : ; 4954 / S60G)%; 1.2 % 561000 * 5600/ (2 * 93~ 0.01000)} +

B 0 F D, Zlo-p| 28 10,12 mm

HonycraeMoe HapyKHOE JBBACHHE U3 YCIO0BHA yCTOWHBOCTY |

a3
20810°8 D (100 (s-¢ . T 65010 .y o
1, = _{ ( )} 2087 107 LESEI0° 5600/ (247 1 <4954 2 (1007 20-28)/  _4 6ea7| MTTa

- 25
fiy By 1 D 5600}
Jonyckaemoe Hapy:KHOe JABNEHHE H3 YCJOBNS HPOTHOCTH !
_Zol(s-0)
D4(s—a

0,08379 Mlla = 0,01000 Mila
SaxononeHue: YoaoBre NPOMHOCTH H YCTOHYHBOCTH BLIHOJIHCHO
Jonyckaemstil H3rnbaomnil MOMERT !

h™

= 2%93*%(20-28) /{5600 + 20 2.8) =0,5695 MIT1a

[M]- [r];

2
. [I'uf.[ ]n = 3952 /(1 + (39527 560415 = 3230 1¢ M
Mig

JonyckaeMoe RONEPedHOE YCHINE |

Qln
2
. ({Q]H} = 703,57 (1 (703.5/944,1F)7 = 564,110
[Qle

Obeuaiixa, paBomaiowan Hoo COSMECHHBIM Oelicmeues Hazpy3ok (i, 5.3.7)
Ofevalixa, paboTaIONIA% 110/ COBMECTHBIM HSHCTBHEM HAPYKHOTO JABICHNS, OCCBOT0 CHRUMRIOILETO YCHITHA, wiruda-
HHIIErO MOMCHTA W HONCPEUHOT S YCUITHA,

W=

3
. B F M 0
@ [IpoBepka ycnoBHsS YCTORUYHBOCTH, | == +m+———+{——] £1
5 POREPI yEROBEE Y [{p] F M\
=
. 2
S p F M a , .
= — e e | e = 0.01000/0,08379 + 27.9 /3503 + 6,821 / 3230 + (3,137 /5641 = (1295 £ 1
ks (e [F1 [M] {[Q]
3akmouenne: YEa0sne yeroiiuuBocTi BINGIHEHD
5 Pacuém 8 ycroeusix ucnbimarull ([Hesmoucnsimanus)
i~ Yeaopug HATPYKCHUS TPH HCNBITAHHAX!
=
g Pacuérnas temneparypa, 1: 20°C
= PacuérHoe BRyTpeHHee N30RITOUHOE AasiIcHNE (¢ YUETOM IMAPOCTATHYECKOr0), P 0,03600 MITa
o PacustHslfl W3rHbaomuit Moment, M: 1,237 ¢ M
%5 PacurHoe HonepewHoe younue, Q: 0,3905 ¢
P PacuéTHoe ocesoe CREMAOLIee Yermue, F: 8,768 wc
& PacuéT Ha NpoyvHOCTL M ycTonuusocTe no FOCT P 52857.2-2007
JlomyckaeMble HampsxkeHust A mareprana [2XM npu temneparype T = 20 °C (yciosia HEBMOBCTRITAHHR)
- % [0P% n¥ Rezo/ny= /%220/12= 1833 Mila
I INE Mo/zy/b APOOTBHOM yRpYrocTH A Marepuana 12XM mpu temneparype T =20 °C:
Xy
Sl E%= 21510° MIla
§ \&% Pacu#rHas TOAMHA CTEHKY ¢ YUETOM Npubarox:
= b
B p-D
g SpF o= o+ C —(0,03000*5600; /(2% 1833 * ] -0,03600) + 2.8 =3 258 MM
o 2[5l gp-p
S
o
=
2 i Nuem
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JosmyckaemMoe nasieHye :

R R R e R, )
i3 D+ (s— o = 2% 833120285/ (5600 +20--28) =1,123 Mllia

1,123 MIa > 0,03000 Mlla
3aktouerue: Y CI0BHE POMHOCTH BHINOTHEHO
Jonyckaemblit n3rpdaromiil MoMeHT :

]

3
- Balg YT = 7790 s 00 (77917971307 = 60TT ¢ M
g

Pacuydrhas THHA QA8 pacuérta oT JedcTBHA nasgeHus:

ful]=

L= 4954 MM
HOHyCKaeMOE HOHepe‘moe )’CZ/IﬂPie M
{Q] = [Q}IE
2
({Q]n] = J387/(1 + (1387416365 = 1058 1
Qe

Obeuaiika, papomaouian o0 COBMeCHNBIM Oeficmeuem nazpysox (n. 5.3.7)
Obevalixa, paboTaroias Noa COBMECTHLIM AeHCTRUEM HAPYKHOTO AABJIEHHA, 0CEBOIC CKEMAIOLISro YCHANA, uzruba-
FOTLETD MOMEHTA M ITONEPEUHHOTO YCHIIHA,

(e} [FI B ALRI

F vt
[poBepKa ycroBy YCTOHYHBOCTH! t-—E— t— [-@*J £1

_E_+i+£+[_%.
Pl Fl ]\

3akmoucHye: Y enosiHe YCTORYHBOCTH BLIIOIHENO

2
] ~0/0+ 876876071 + 1,237/ 6077+ (0.5905 7 10387 = (001648 < |

@ Ofeuaiina, HUzZPYICEHHAR 0CEGBIM PUCIHAZHEAIOWUM yeunuem (1. 5.3.3)
E Honyckaemoe 0ceBoe pacTATMBANOLIEE YORIHE |
3 [Fl=a (D 4e~ ) (5—c) [T @p = 3742% (5600~ 2028 *(20-2.8) * 1833 * | =5565 T¢
E Ofeuaiika, paboTaioNEs M0/ COBMECTHBIM AeicTBHEM BHYTPEHHErO JARISHUA, OCEEOT0 PACTAMVIBADIIETD YCHIIHA i
=2 H3rnbarouIero MOMEHTA.
n D¢
 F+p M
& IIpoBepka yciioBHS NPOYHOCTH: 4 4 <10
S [F] (0]
%
I~ nD?
= Fap
4. W e+ 003000 %3042 % 5600°/4) / 5365 + 1,237/ 7791 =0,01344 < |
(F (M I,

2
- 3axmoueHpe; YeaoBHe NPOGUHOCTH BLIROJHEHO
S Pacuém 8 ycrnosusx MoHmaxa
=
2 YeaoBusg Harpy/KeHAs IPH MOHTAKe!

Pacyérras temneparypa, T: 20 °C

S’Qg Pacudrnoe sryTperaee W3BeTOYHOE napnenwe, p: O Mila
jass -
g Q Pacuérhnli parubaroimi moment, M: 2,223 tcwM
o
i (\Q PacuétHoe nonepeusoe ycunue, Q: 1,045 t¢
[N
,:%3 \\\R Pacu&tHoe 0ceBoe CRUMARQINES VCUIHE, T 10,55 TC
S PacuéT Ha NPOYHOCTE U YcToluMBocThL no NOCT P 52857.2-2007
e Jlonyckaemble Hanpsxenns Ans Mateprana 12XM npu remneparype T =20 °C (yenosus MOHTAKA):
i [0]20: N* Repo /0y = 17220711 = 200 Mila
=
=]
2.
s \\Q . Suem
€N 0w e | Z lora 16017-43/6-K02.001PP 2
Mam | Tucm + Na GokymeHma Flodnuck |Hama




Moayns nposoasiol ynpyrocti ags marepyana 12XM npu remneparype T =20 °C:

E%= 2,1510° Mlla
JonyckaeMoe JaBieHHe
] 2-o] gy (s-0) - , e 302
= = * — / R = i
|8 B rie_ g 2001 %2028 /(5600 + 2028 =1,223 MIla
1,225 Mlla 2 0 Mila
3akmovyeue: ¥ CI0RHE APOYHOCTH BhINOIHERO
Honyckaempiil H3rudaomi MOMEHT !

1] Iy
g

Pacuéruas fitiia A7 pacyéra o JelCTBHs HABACHUA!

2
} = 8499 /(] + (549979713} = 6396 TC M

Ip = 4954 MM
LONycKkagmMoe NHONREPEYHOE YCUAHE |
_ [Qln
£Q} ) 4 = s ; AP L p—
. [EQ]H] = 1513740+ (15137163677 = 1111 7¢
Qe

Ofeuaiica, pabomamwnian RO COBMECIHLIM OelicmsnemM Hazpy3ok (n. 5.3.7)
Ofeyatika, paboTaoLIAs 101 COBMECTHBIM ACHCTRHEM HAPYXKHOrO TABIEHHSA, OCEBOr0 CRMMAIOILETO YCIus, n3rua-
FOTIETO MOMEHTA U NMOTEPEHHOTO YCI/IHA.

2
» F Il
Iposepka yeiopus ycToHUMBOCTH: Loy "‘r“( E ] =1

[p] [F] M \[Q]

p B M [Q
e [F] [M]

4
+ ﬁ] =0/0+ 105576071+ 222376396+ (1045711117 =0,002087 <1

a
&=
S Saxmodenue; Y eoRne yeToiiunBOCTH BRIOAHEHO
=
-0
© ~r
2 9. ObGeyaiika ro3. 6
&
o
o
3
%
g
=
©
3 Lvee ]
3
& McxogHbie faHHble

& Marepuan: 12XM
@l Buayrp. auamerp, D: 5600 MM
1N
SN TomIHHA CTEHKH, §: 10 Mm
RN [Ipu0apxa [UIg KOMICHCALMH KOPPO3IUM H 3pO3HH, Cif 2 MM
g \\ p PP
'§; ; Tpubasxa Jts KOMREHCAUHH MHHYCOBOTO JIOTYCKa, ¢z 0,4 mm
g AN

o \ [pubaBxa TeXHOIOTHYECKas, 3! 0 mm

Cymma npuBaBok K pacuériol TONMIMHE CTeHKH, ¢ 2.4 MM
S
2
s Q\\ Tuem
i 4
g™ s (21006 [ aws 16017-43/6-K02.001PP 20
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Janua odeyalixy, L: 2400 MM
Pacuém & paboyux yCcrnosusix npu eHympeHHemM dasneHuu
YeioBHS HATPYKEHHN!

Pacuérnas Temneparypa, 1. 485°C

PacuétHoe BHYTpeHHee w30bTOMHOe naiesne, p: 0,02000 Mila

Pacu&Tasliii warubaomui momerT, M: 1,595 Tec ™M
Pacu&THoe nonepeunoe ycunue, Q. 0,8355 TC
Pacuérhoe ocenoe CxuMaroLIee yeumne, F; 9,226 Tc

PacuéT Ha NpOUYHOCTL ¥ ycTOoW4MBOCTL no NOCT P 52857.2-2007
JloryckaeMsle Hampsokenua uts marepuana 12XM npu temnepatype T = 485 °C (paboune yonosus):

[c]= 93 Mlla
Mozyan IPOAOITLHON yipyrocTi 1 MaTepuana 12XM npu remneparype T = 485 °C .

E= 1,654-10° Mlla
Pacuérnas TONMIHA CTEHKH ¢ yudToM nprbasok:

I
s, + o= q—p—m«ww + T = 0,02000 % S660) /(2 * 93 % T~ G.02060) + 2.4 =3,002 MM
2ol gy -p
JonyckaeMoe JarneHHe |
2-[o) gy (-0
(pl= = 2%03% [ ¥(10- 2.4 /(5600 10-24 =0,2521 Mila

D+is-c

0,2521 MlTa = 0,02000 Mlla
3axmwdende: Yeaosre NPOYHOCTH BHITTOJHHEND
JHonyekaemsill 13rrGaio i MOMEHT :

1] - ]
b

i

2
} = A3/ 1743777 = 6713 e M

o
E
©
2 Pacu&rsdas JiiHHa Ans pacudta o1 ZeWCTBHA TABJICHHA:
a Ip = 4954 MM
§ JonyckaeMoe NONEPEUHOE YCUITHE |
(s}
= [2]
1t
[Q]- ;
+£[Q}n} = 310.9/(1 + (310,97 177,454 = 154,1 T
§ Qg
!D I
& Obeuaiina, pabomaioias nod cosMecmHbIM deticmeuem Hazpy3ox (n. 3.3.7)
¢ O6eyaiika, paGoTaOWAs 0OL COBMECTHRIM AEHCTBHEM HAPYKHOTO JABNEHHA, 0CEBOTO CKMMAIOIETO YCIITH, Hiruda-
= OINErg MOMEHTA B NONeReTHOro YCuausl.
2
s . p ,F M 10
g_ [Tposepka yclnoBHS YCTORUUBOCTH! | =+ —=t—-r [-m} £1

g (p] [F1 ] A[RQ]
=
3 2
© -,
& F |
@ Loy [—Q—J =070+ 9.206/454,6 + 159576713 + (0,8355/154.1) =0,02270 < 1

< (p] [F1 [M] L[Q]

\i\? BakmoueHude: ¥ cioBHe YOTOHYUNBOCTH BHIROJHENO
ja] . .
Ela Ofeuatica, HAZPYICEHHER 0CEGHIM PACMAZUEAIONLUM youues (n. 5.3.3)
2 AN JlonycxkaeMoe 0¢eBOE pacTArHBAIONIee YCUITHE
3 >\§ [Fl=n (D +s— o) (s~ [0 @p = 3/42%(5600+ 10-24) *(10-24) *93*] =1245 1c
= )
'§( Ofeuaiika, paboTarouias o1 COBMECTHBIM NS/iCTBHEM BHY TPEHHEr0 IaBACHUS, OCCBOTC PACTAIMBAIOUIErC YCHIIHA W

% H3rMOa:ouIero MOMEHTA.
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2 Qe Jlicm
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/i Baam. ug. No | Me. Ne dybn. flodnuce u dama

L

77 7

ing. Ne nodn. Modnuck u Gama

‘ﬂ-Bg

F+
[lporepxa yclHOBHS IPOYHOCTH: i 44 o <1
[F] ),
nD?
Fap Tl e e inn? .
4 4 =0 + 002000 * 3,742 % 56007/ 4) 7 1245 + 1,595/ 1743 = 0,04048 < |

(F] (M I
3akmougHHe, ¥enonue GPOYHOCTH BEITOTHEHO

Pacuyém 8 paboyux ycr1o8usix npu HapyxHom dasieHuu
Veiorug HarpysxeaHs:

Pacu&rtnag remneparypa, T: 485 °C

Pacuéthoe sapyxuoe u3dsiTouHoe Japnenne, p; 0,01000 Mlla

Pacurupli merubaroimit moMent, M. 4 T1CcMm
Pacudrnoe ronepeusoe yeunue, Q: 2,235 7¢
Pacu&Troe 0CeBoe CiKuMatonee yeunue, F: 9,226 Tc

PacuéT Ha Npo4YHOCTL U yeTouueocTb no FOCT P 52857.2-2007
Tlomyckaemblie Hanpsbxerus 1nd MaTepuana 12XM npu remmeparype T = 485 °C (paloune ycnosus):

[c]= 93 Mila

Moayis NpoaoisHol yipyrocTd ang Marepnana 12XM npu remnepatype T = 485 °C :
E= 1,654:10° MTla

PacuéTHad anvHa JUIs pacuéra ot AeficTBrA JaBNeHHA;

lp = 4954 MM

Pacuéryag TONMMAA CTCHKH C YYeTOM NPHOaRoK

IR OV g Dl mmanf1.06 % 107 #5600 1 % (0,01000/ (107 % 1L65410°) % _
5p + C=MAx 1.08 : = 4954 7 5600/%; 1.2 % 0,0)000 * 5600 /(2 * 93 - 6,01000)} + 9
B 10t B D 2ol-pl 24 9,725 MM

JIOTyCKaeMOe HapYKHOE HABNEHNE W3 YCIORAA yCTOHUHBOCTH |

=0,01099 Mlla

Fle

o i -5 a5
_2ZD8i07E D 1100 (s~ o) 208 % 107 % LGS410° % 5600/ (2,4 %1 ¥ 4954) * (100 % (10-2,4)/
iy By 1 B 5600 )5

HonycxagMmoe HapyKHOE JaBICHHE H3 YCAOBUSA NPOUHOCTH |
_2fmfs-e)
B+i(s-2a

0,01098 MTTa = 0,01000 MIla
3akarouenne: ¥ CTOBHE HPOHHOCTE H YCTORYHBOCTH BHINOJIBEHO
Jorryckaemblil U3riGatoning MOMeNT

[0]n = 2HG3 R0 24) /(5600 ~ 1024 =0252]1 MITa

[M]=' [I'La’{]n
+ {M]H 2 = [743/(1 +(1743/727.4)7 = 6713 1 ™M
%! ®

JlonyckaeMoe 1ONePeyHOe YCHIIHE |

[ ]n
. {inﬁT = 3109/(1 + (310,97 1774707 = 154, Tc
[Qle

Obeuaiira, pabomaoiian ROO COEMECIHbIM Oelicmeues Hazpy3oK (1. 5.3.7)
Ofcuaiixa, paboTa:omias no)l COBMECTHEIM J8HCTBHEM HAPYIKHOTO JABNSHIA, OCEBOTC CHRUMAIOLIETO YOI, n3ruba-
HOIIEro MOMEHTA U NOTIEPEUHOTO YCHITHA.
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. FooM (oY
IIpoRepka YCIOBH CTOMYHUBOCTH! £‘+"—'+'—‘—“‘“E“{“““"J 51
POPEPIE YEAORILYEE o [[p} Fl o }

2
pF M (Q } “
— e e | —— = (010007001008 + 9.226/454,6 +4/671,3+ (223571541 =0,9369 <1
el [F} [¥M] Q]

3akmouenue; ¥ cloBie YCTONUHBOCTH BLINQIHEHO

Pacuém & ycriogusix ucnsimanul {TTHeemoucnsimaxusi)
Yenopus HATPYKEHES P HCTILITAHRIX:

PacuérHas Temneparypa, T 20°C

PacusTHOe BHYTPeHHee H3BbITouH0e qapenne (¢ yuéToM riapocTaThueckora), p: 0,03000 MIia
¥

PacuérThbiil narubaromuit MmoMeHT, M, 0,7165 Tc M
PacugtHoe nonepeuxoe ycuaue, (3 0,3997 1¢
Pacu#THoe oceBoe cxiMatotiee younue, F: 5,277 1¢

PacuéT Ha NMPO4HOCTL U ycTonumuBocTk no FOCT P 52857.2-2007
Jlonyckaemsle HampaxeHus ana matepuana 12XM npu remneparype T = 20 °C (yenosus [THEBMOMCTIR TAHMH):
(6= n* Rege /0y = /1 *220/1.2= 183,53 Mlla

Moyis ipoaoIsHOM yREpyrocTH s Matepnana | 2XM nipn remneparype T = 20 °C :

E¥= 2.15:10° Ma
PacuérHas TOANIMHA CTEHKY ¢ yI8TOM Mprbasok:

b
sp+C= S A S (0,03000 = 5500) /(2 * 183,3 * 1 — 0,03000) + 2.4 =2,858 mm
2-[c]-@p - p
Jlomycxkaemoe JaBieHme
2[0) 95 (5= 9

[pi= = 2% 833 %1 F (1024175600 + 10~ 24) =0,4969 MIla
& D+is-o
= 0,4969 MIta 2 0,03000 MTTa
4 Jaknouesne: YoaAoBHe POHHOCTH BLINOJIHEHO
=2 Jonyckaembl i M3ruGaio iyl MOMEHT |
L]
(=]
= M- M |

= - |
1 {[M]HJ = 3436/¢1 + (343671260007 = 1184 1C M
+
g Mg
Y PacuéTHas jjidHa Ang pacuéra oT ZCHCTBYA AABICHNS:
2
@ 1p = 4934 MM
= JlonyckaeMoe NOIEPeUHOe YCHIIHE !
<

o Q]= W,W_K_EE‘__J-
n &EQ]"} = 6128/(1 + (612.8/307.5F)"F = 2749 ¢
5 e
< Qe
)
A Obeuaiixa, pabomaioman nod cOMeCnHuM Oeiicmeues Hazpy3ox (n. 5.3.7)

Obeuaiika, paboTarouias ol COBMECTHBIM JEHCTEHEM HAPYHKHOTO JIABICHHUS, OCEBOTO CAHMUMAIOLILTO YCHIINA, wariba-

%3 FOHIST0 MOMEHTA H HONEPEHHONO YCHITHSL.
I8 FoM ()
@ S i P
i RN [IpoBepka ycloBHE YCTORUMBOCTH! | —oo ¥ F —mt [m] 21
e preY o 7 B Q)
S
S \Q 2
S F o
= R‘“\J Eo ey [E«) = 0/0+ 5277 /7879 + 07165 /1184 + (10,3997 /27497 = 0,007305 < 1
3 (e] fF1 [M] \[Q]
. Jakno4eRue; YeroBue yeToHUHBOCTH BRINOJHEHD
=
2
2 % - Nucm
E Y NEETY EESURT I | Y 16017-43/6-K02.001PP Ny
M.l fucm | Ne Qoxymenma Todnuce | fama




OOexaiing, HEZPYHCCHNUAR OCEEHIM PACHIAZIBRIOW UM Yeutues (n. 5.3.3)
Jonycxagmoe OCEROE PACTATHBAIOIIES YCHITHE |

[Fl=mn - (Das— ey (s~ [O]1Qr = 3742475600+ 10-24) *(10-2.4) * 183,31 =2455 1C

O6eualixa, paloTaoillan TOA COBMECTHBIM JElCTEHEM BHYTPEHHET0 JaBICHHS, OCEBOTO PACTIIHBAFOLIETe YCHIHA U
u3rnbaoero MoMeHTa.,

70
F+p N
[IpoBepxa yCtoBUsA IPOYHOCTH! G+ <10
[F] (M
5 D?
F4p
4. Mo 003000 %3042 % 56007/ 4) /2455 + 0,765/ 3436 = 0,03031 £ 1
iF] 1"

JakmoueHre: YeJoBHE NPOYHOCTH BbiIOJINEHO
Pacyém & ycriosusx MOHmMaxa
YeaoBust HArPysKeHIs NPT MOBTANXKE:

PacuétHaa Temneparypa, T: 20 “C
PacuéTHoe BHYTpeHHee U3lbiToYHOE Aasnenne, . 0 Mlla
PacuéTHpii g3rubaronii MoMeHT, M: 1,283 1CcM™
Pacuérroe nonepeunoe ycirue, O 0,7444 Tc
PacuéTioe 0CeBoe CRHMaollee yeuiune, Fr 7,026 TC

Pac4éT Ha NPOoYHOCTb U ycTonuuBocTe no NOCT P 52857.2-2007
Jonyckaembie HanpskeRus A MaTepuana 12XM npr remnepatype T = 20 °C (ycrosua MoHTaxa):
{G}zo: T'i* Re,ﬁgofn'r: PE2207110 = 200 MIa

Mojys npoaoasHOH yipyroctu Aas marepuana 12XM npu Temnepatype T =20 °C:

E*= 2,15-10° Mlla
Jonyckaemoe JaBlieHHE |

o
5 2 [s) g (- 9
3 [p]= = 2H200% ] * (10— 24)/ (56600 + 10-2,4) =0,5421 MITa
& D+(z—rc) ’
=¥
= 0,5421 MFla =0 MIla
= JakmoueHKe: ¥ CA0BHE HPOHHOCTH BbINOAREHO
Honycxaemsi i n3rubaronini MOMEHT
I8
s ] il
S . Rl Y = 3749700 + (37997 126009 = 1195 1e M
2
2 Bl
T
= PacuérTuas anuya And pacuéTa oT JeHCTBHA JaBNeHUs!
lp = 4954 mm

£ Jonveckaemoe IIONEPeHHOoe YOUKe |
o
- [k
2 [Q]= ——Fe
g . [[Q]n] = 668,57 (1 + (68,5 /307,57 = 2794 rc

‘ [Qle

\\\E Obeuaiia, padomaomias HOO COBMECHELIM delicmsuem Hazpysox (n. 5.3.7)
g NS Obeyvaiixa, paboTAIOAS 1103 COBMECTHBIM ISHCTBHEM HAPYIKHOIO JABISHHA, OCCROTO ORHMAOUIETO youIIl, w3THOA~
’§ \Q HOHETO MOMCHTA M TICTICPCHHO0 YCHIHA, .
4 \ 2
cé% I CTORIHBO p+F+NI+{QJ<1
S OBCPKA YCIOBHA YCTOHUHBOCTH: |-+ ——F ——cFjom| =
EN popepra Y Y ¥ Fl M \[Q]

o
3
) A fuem
=P
gl [ 3 | 1210406 A 16017-43/6-K02.001PP 24

Wam.| fucm | Ne dokymenma iiodnucs |fama




wl M

3aknodeHde: Yeaosue YCTOHYHBOCTH BhINOHEHO

i
o  F M », , .
e ek L | = (/0 + 7026/ 787.9 + 1,283/ 1195 + (0.7444 7 279,4)7 = 0,009999 < ]

10. OHuie KoHnveckoe no3.10,11.

HhcxonHbie patHbie

Matepnan obeHaliku: 12XM
Jluamerp oasliero ocHopanya, - 5600 mm
JuameTp MeHBLEro ocHoBaHMA, Dy: 1316 mm
TonmuHa CTEHKH, Sk 14 MM

[piGaBKa A8 KOMITEHCALTA KOPPO3HH 1 3pO3UH, 611 2 MM

HpuBaska 41a KOMNEHCALMA MEHYCOBOTO fonycka, ¢z 0,8 MM

[puBaeka TeXHOTOrHUECKas, C;. 0 mm
Cymma npubapok, ¢ 2.8 MM
Jnuna oGeuakkny, L: 800 mm
CMeuleHe JeB80r0 OCHOBAHNA MO FOpH3oRTaNy, Xo 0 MM
Cmelesue NIEROT0 OCHOBAHUA N0 BEPTHKARH, Yo 0 mm

Hegutll (RUNCHUI) YIen CoOCOUNEHHA!
Coenmderye KOHRISCKOH o IWTHERPHYecKoit odeuaex

TModnuck u dama

Mg, Ne dybn.,

o

Baam. ums.

(lodntice u Jama

YN s

Wna. Ne nodn.

77

[lapaMeTpht y351a COEIMHERNAA !

MaTepsait 3IeMEHTa $1 12XM
Marepuall 3aeMEHTA 82: 12XM
TonmuHa CTEHKM BCTARKH, S0 20 MM

TonMWHA CTEHKH BCTABKH, S71 20 MM

JinHa yHacTka BCTaBKH, a4;0 400 MM

Jlnuna yuacTka BCTABKH, az: 300 MM
Hpaestii (sepxnuii) y3en coeOuHenus:

CoeIMHECHIE KOHIHeCKko]] obedaliin ¢ waTHHApHIecKoil MeHbero aHamMeTpa §e3 yKpereHns

A3,

(’ /
3am | 1210-16 Vﬁf; e 0]

Juem | Ne dokymenma

cOnucs | dama

16017-43/6-K02.001PP

Jiuem
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Pacuém & paboyux yciosusix npu sHympeHHeM dasfieHuu
YeaoBus BATPYKeHHs:

Pacuéryag teMnepatypa, 1. 485 °C
Pacué&THoe BHyTpeHHee uabnrounoe Aasinenue, pr 0,02060 Mila
Pacuétastit narudaromyit moment, M. 01582 e M

PacuéTHoe 0ceBoe ORUMaOlee yeunue, k. 3,594 t¢

PacuéT Ha NPOYHOCTL U yecToluuBocTe no TOCT P 52857.2-2007
JloryckaeMble HanpmKeHHs Ang Matepuaia 12XM npu temneparype T = 485 °C (paGoune yenosns):
[6]= 93 Mila

Mogynb NPoaoIsHO yIpyrocTi ais Marepyuana 12XM npu remnepatrype T = 485 °C:

E= 1,654-10° MIla
Homyckaemoe naBjieHUe

210, (u )
[P]_ D}c
fOsoly

=2%93 %] % 14— 28] /(51187 cosf69.52) + 14- 2,8 =0,1423 MITa

+ {5y — T}

Tluem

g 0,1423 MTITa = 0,02000 Mila
& 3axmoyeHne; Y CAOBHE NPOIHOCTH BLITOJIREHO
> Jonycraembifl n3rubaroilt MOMEHT M3 YC/I0BHSE NPOHHOCTE |
o
=
2 _ D = 5600/4%3,142% 5600 (1428 * 93 * 1 * =897,6 ¢
§ [MLD _T'n‘{)l '[:gk _C}'[G}'qj'f 'CDS(O:'I:] cosf69.52) M

Cr =] 600 1F /4% L0107 ¥ (14— 2.8) ¥ 93 % =7332 1C
- [l = — " Prlw-o [e] cos(zy) cos(69.52) N
L)
iy R 25
2 1] - Dp 20107 E Dy -cosm ) 100 (s - ©) <1 6011077 3.5 %310 % 107 * 1,654-10° * (1,607 107 =396,9 TC
S E™ % s By ¥ 1 D * cos(69,520)/ 2,4 * (100 * (14~ 2,8}/ 1,601-10" 2*
=

Nomnyckaemslit u3rnbarolnyil MoMenT
= [I'-ﬂ] = tnin {an ,Mm} = min{ 897,6, 3963} =396,3 ¢ M
© . .
= Obeuaiirag, pabomaiomas oo cosMecHvin deticmenem nazpysox (n. 8.6.2
3 P Py
(%‘ Obeualika, paboraroiiasn oA COBMECTHRIM JeHCTBHEM HAPYKHOTD A3BACHNA, 0CCBOT0 CREMAIONIEro YCHAlS U H3TH- -
& Ha0ILET0 MOMEHTA,
. p  F M <
g [TpoBepka yenoBug yCTOHIUBOCTH: |-+ o + Py 1
glgy [p] [F]1 @]
SN
% o /4 3,594/ 7198 + 0,1582/3963 = 0,003398 < 1
31 [p] F1 (2]
8 N JaxmoueHye: YoioBHe yeToHYNBOCTH BLITIOANEHD
= Oﬁeqaﬁxa, paﬁo*raiomaa o4 COBMECTHBIM ,[IeﬁCTB!/IeM BHYTPCHHETIO AaBJICHUA, QCEBOTO pE\CTﬂFHBaI-OH.IET‘O YCHIHA K
N H3runGalomero MoMeHTa,
3
1N
[+]]
=g AV .
I N ™ RTINS 16017-43/6-K02.001PP "
Mam. | Fucm | Ne doxymernma “flodnucs | Jama




% Baam. urie. Ne | Mg, Ne dy6n. Tlodnuck u dama

2
':z»DI

Ftp- i
TIpoBepka yCA0BHS TPOUHOCTH: LI 4
Fl Mg
E-Dlg
F+p
4 M =0 002000 %3042 %5600°/4) 1 641,1 + 0,1582/897.6 = 0,07701 < 1
Fl Mg

JaxsrodcHie: Yeaosne APOUHOCTH BLITTOIHEHO
PesyabTarsl pacuéra jesoro (HHKHEN0) Y312 COCUHCHISL

Ceolicinsa MAMEPUANa 3IEHEHMA 51 (S1):
Horyckaemeie Hanpsxenna ais matepuara 12XM npu remneparype T = 485 °C (paGoune yenosus).

[o}= 106,5 Mlla
Ceoilicmea Mamepuaia 3ieMenma s
HonycexaeMsie Hanpskesds 11a matepuasa 12XM npe remnepartype T = 485 °C (paboune yenosus):

[6]= 1095 MIla

0,09699 Mila > 0,02000 MITa

JaxioueHue: Y I0BHE TPOYHOCTH BLINOSHEHD

JTOnoanumensHoe yenogue npouHOCHI RePexo0Ho il 4ACHIN 01 COBMECHILOZ0 0ElCHIBUR HAZPY30K (1.
8.6,.2.2)

TTpoBepxa ycnosms H I {1]

a YCIOBHSA NPOYHOCTH, | —+—|+—%
P P e Fl

Py F + M {0.02000 7 0,09699 + 3,594/ 219,91 + 0,1382/307.9 =(,2231 £ 1
=ttt — = i) H9699 + 3, 9+ 01382730679 =0, =
o] [FI| M3

Zakmouenne: Y CI0BHE NPOSHOCTH BbiTIOJIHEHO

PesyabTars: pacuéra 0pasore (Bepxuero) y3ia coeMHHeHms:

Caodicnea Mamepuana Hecyuen odeuanx:

JonyckaeMble Hanpsxedus aad marepuana 12XM npa remneparype T = 485 °C (paboune yeiaosus):

[clk= 93 Mila
Ceplicmed MAmMepuaila coceOre2o Iemenma:
Jlonycxaemble RanpaKeHna Juis Matepuana 12XM nps temnepatype T = 485 °C (paboune yenosus):

[6l= 109.5 Mila

0,209 MIla z 0,02000 MIlla

Jaouenue; Yeaosue NPOUYHOCTH BRITIONYHEHO

Jononrumensroe yciogue npoHHOCIU REPEXOOHON HACII OM COBMECHIN020 OCHCTIBUA HUZPY3OK (H,
8.60.2.2)

g F il
Ipogepka yCIoBHI IDOYHOCTH: [i—~+———+——$1}
pobepxa J P bl Fl M)
P E + M B.02000 /0,200 + 2,389/ 31,541+ 0.05380/ 10,25 =0, 1766 < ]
e b e 200 + 2,389/ 31 34+ 0, ’/,=’ <
[¢] [F ]

Zakmouerne: Yeaosue NROYHOCTH BEING/IHCHO

Pacuém 8 paboqux ycrosusx npu HapyxHom daseneHuu

N
E ‘?\\} Yeaosua HATDY/KeHUA!
o 38 S
g \ Pacuérthas temneparypa, T: 485 °C
,§ \ Pacuérnoe mapywnoe wibsitounoe nasnenue, pr 8,01000 Mlla
= E\\Q Pacuérnniit uarudaromui Moment, M: 0,2638 e M
= PacugTHOE 0CER0S CRIMAoIee yeunue, F: 3,594 1c
“ .
g
2 PN\ Nucm
£ [0 [3an 1210416 M mwd 16017-43/6-K02.001PP o7
Viam.| fTucm | Ne dokymenma | Flodnues | fama




PacuyéTt Ha npovHOCTL ¥ ycToWyuBocTb Nno NOCT P 528587.2-2007
Jonyckaembie HanpsaxeHus ang Matepuana 12XM opu remnepatype T = 485 °C (pabousne yenosus):

[¢s]= 93 MIla

Moayns npoaonsHot yripyrocti ans matepuaia 12XM npy Temneparype T = 485 °C
E= 1,654-10° Mlla

JonyckaeMoe HapyIKHOE JaBJeHMe H3 YCAOBUA IPOUHOCTH |

[b], = Z-[o](ox —

Dy,
+(8 -9
cosn,

=2* 9314~ 28) /(51187 cosf69,52) + 1428 =0,1423 MIla

JornyckaeMmoe Hapy»HOe NABACHHE W3 YCIOBUA YCTOHYABOCTH :

25
208 107F Dy [100 (s - '3)} =208 %R 654105 L6110/ (24 %1% 2287) * (100 * (14~
[plg = ——— — | —E—t AR : . ‘ =0,01300 MTIa
ny By g Dg 2.8) /1,601 10° }
JornyckaeMoe AapISHNC |
FYR— - T
[[53]“ T = 07423/ (1 = (0.1425/ 0.01300/5%° =0,01294 MIla
[(Ple
0,01294 MITa = 0,01000 Mila
JamnoueHue: Yeaosue HPOUKHOCTH B yCTGﬁ‘IHBOCTH BhIOJIHEOHG
Horrycxaemblif uaruOaloERi MOMEHT M3 YCITOBHS BPOYHOCTH |
o = SEOD/4 % 314256004 (14 - 2,8) %93 % [ * =897.6 Tc
Dy » 160107/ 4% 1601107 % (14— 2,8 <93 * =7332 1¢
[M:!H = T'H'DF '[:S.'bc —C)-E!:F:I‘CDS(DLQ COS‘(ﬂQ‘jz) ' f o4 M

- 23

S 1] = Dg 310107 E Dy cosa? 100 - {5y ~ ) =1,600 1 /3.5 * 310 % 10 % 1L6SH10° * (1,601 10" =396,9 ¢
8 34 fy . Dy * pas(69,52)F 7 2.4 3 (100 * (14 - 2.8) 7 1601107 2Ty
=
I onycKaeMbiH HaruBaoIMi MOMEHT |
§ ¥
’§ [M} = mm{mnp ;Mm} = min{ 897,6, 396,23 } =396,3 vc M
= . .

Odevaiixa, pabomarowan #00 coeMecHHbIM deiicmeuem nazpysox (n. 8.6.2)

Ofeuaiixa, paboTaroLas 110/ COBMECTHBIM ASHCTBHEM HAPYKHOTO JABNEHH, OCEBOTD CHUMAIOTIETO YCHIIHA H H3MKH-

. Garoliery MOMEHTE.
S
o 1 o gL F N Mo i
2 POREPKE YCAOBHS YCTOMYHBOCTH! |~ —+ -
< [p] [F] [M]
I
=
P, F + 3
w0 GIG00 7 0,01299 + 3,594/ 1198 + 0,2638/396,3 = 0,7763 < |

o (el [F] [M]
o 3axmouenne: YCAoBHe YOTOHRYUBOCTH BRHIOIHCHO
; PesyabTaThl pacuéra JIeBoro (HHKKEro) Y314 COeINHeHUs!
g Cesoiicmea mamepuana 3esenma sy (51):

JloryckaeMbie Hampskeris Ana Matepuana 12XM npu temneparype T = 485 °C (paboune ycaosus):

N iol= 109,5 Mfla

g %f Ceolicmea Mamep uaina 31eMennu §2;
&I Jlonyckaemple HANPskeHus s Mateprana 12XM mpu temneparype T = 485 °C (paboumue YCIOBUA):
e B RN
a k% 5]= 109,5 Mila
S 0,09699 Mila = 0,01000 MTITa
20 3anoUeH!S: Y eJ0BHE HPOUHOCTH H YCTOHUHBOCTH BbIHONREHG

Jonornumennnoe yeiogue RPOUNOCIRU NEPeXoOHOT YaCIIN Ot COSMECIHO20 DeUCIBUA HAZPY3OK {n.

8.6.2.2)
§
<
2 Q\“ . fuem

i =
2™ 1 [3a 1121006 Py 16017-43/6-K02.001PP w8
M| flucm | Ne Boxymesma Flodnuce | dama




[ednuce u dama

Mg, Ne OyGr,

1

Baam. uHs.

{Todnucsk U dama

Ving. Ne nodn.

pF 1t
[TpoBepKa yeioBHA IPOYHOCTU! | |-+ — |+ —%1
(r] (MBI}

[F]

r B

o] [F]
Jakarouenne: YONoBHe NPOMIOCTH BLINONYEHo
PesyanTatel pacuéra ApaBoro (BepXHETo) y3/1a COCANBECHU:

Ceoidcmen Mamepuaiia Hecymeil obeyadnu:
Tormyckaembie Hanpaxesus A matepuana 12XM npn temneparype T = 485 °C (paboune YCIOBHI):

{ol= 93 Mlla
Ceolicmen MAMEPHAIX COCCOHE0 DeMeHma:
Jlonyckaemele HanpsxeHus 1a Matepuana 1 2XM mpu remmeparype T = 485 °C (pabouue yenopus):

[cl~ 1095 MIla

0,209 MTTa 2 0,01000 Mlla

JakmoueHue: YeRoBHe NTPOMHOCTH # YCTORYHBOCTH BLINOIHEHO

JlonoanumensHoe yeaogne nPOUHOCHI HEPEXOOHON HACII 0N COBMECHIOZ0 OCHCMSUA HUZPY3OK (1.
8.6.2.2)

M
+ o " (-0.01000) 7 0,09699 + 3,594/ 219.9) + 0,2638/307.9 = 0,08763 £ 1

b

p F I
IIposepka yesioBUs HPOYHOCTH: [1—~+-~—+——£1J
P P ¥l Fl ]
LA F + M $-0,01000) 70,209 + 2,389/ 31,541 + 0,05929/10.25 = 0,03368
| = i /0,209 + 2,389 7 31,541 = 0, /025 =, <]
(el Fl| [M] ’

3akgrouenue:; Y oaoBHe AROYHHOCTH BRINOJIHEHO

Pacuém 8 ycnosusix ucnsimarull (lTHesmoucnsimanus)
VYenosua HATDYRCHHSE NP HCOLITAHAAX!
Pacuéruan Temaeparypa, T. 20 °C
PacudThoe BRYTpeHHee n3dptoynoe nasnenne, pi 0,03000 Mila
Pacustyeifl u3rubalomui moMesT, M: 0,03392 TCM

Pacuéraoe ocesoe cikpMaloniee youaue, F: 1,316 TC

PacuéT Ha NPOYHOCTL M ycTonuueocTs no FOCT P 528567.2-2007
JlonyckaeMble HanmpskeHns i Matepuana 12XM npyu temnepatype T =20 °C (yCNORMA MHEBMOHCTIHTAHKHA):
[610= 1% Remo /ny = 1 *220/1,2= 1833 MIla

Mosayis DIpoRonbHOHN yapyrocTy Aas Matepaana 12XM npu remneparype T = 20 °C:

E¥= 2.1510° MIla
Jomyexaemoe JABICHHE |

2-[5]0p (8- 0)

ol o

COBCLY

0,2805 MTTa = 0,03000 Mlla
ZaxmoueHHe: ¥ cIcBHEe BIOYHOCTH BLITOHCHO
HJonyckaemslii n3ruBaroiiHil MOMEHT H3 YCTOBHA MPOYHOCTH |

w3 %8335 F (14~ 28) 7 (STI&/ cos(69.52) + 14— 2,8) =0,2805 MJla

+ (5},: hd C)

D, = 5600/4 % 31425600 % (14~ 2,8) * 1833 %]
[MLP = x-Dy {8y - o) [5] @ - cos(ay) *505(69'52) AT g 4 ’ =1769 Tc M
Dp S 601107/ 4 ¥ L6010 * (1428 * 183,3¢ =1,445:10°
[IUE]H - _Em-n -Dp sy — &) -[o] rosoy) c0s(69.52) ( ) e M

flucm

aw | 1210-16 2. e 16017-43/6-K02.001PP

A,

Tuem | Ne dokymenma | flodnuce | Jama




(lodnucs u dama

Vg, Na dybin.

o

Bsam. une.

fodnuck u dama

=

FE AL A

N

] Dy 30107 E
gk 208 E

100 (g - )] =A60I0/35 #3002 10 215407 >
3.5 f

(D cosa ‘)2-
Dy 1. { D,

- 1607 )07 )25

HonyckaeMslil 3rHGarOIAR MOMEHT !

5] = omin Mg ;IUIW} « min{ 1769, 687 ) =687 TC M

Ofeuaiika, pafomaonian RO COBMECIILIM Oelicmeuem Hazpy3oK (n. 8.6.2)
OBeqaitxa, paboTaiolasn Mo COBMECTHRM NeHCTBHEM HAPYHCHOTC TABACHI, OCEROT0 CRIMAICHIETO yCHIHA H H3TH-
faroLiero MOMeHTa,

IIpoBepka yemoBusl yCTORIHBOCTH! [-p— LELM . IJ
[p}] [F] [I]
P + F + It )
b ——h S (04 [ 316/ 2077 « G,03392/ 687 = 107 <
fp] [F] [M] 0,6829-1¢ 1

ZaKmroveHne; YeoBHe YeToHUHBOCTYH BRITIOTHEHO
QO6euaiika, paboTaomas o/ COBMECTHBIM ASHCTBHEM BHYTPEHHETO JABNEHHS, OCEBOTO PACTAIMBAIOMIETO YOUINUA U
H3THOAI0IIEre MOMEHTE,

. *x:-Dl2
+p- ; M

+ =1
(Fl L.

[TpoBepka ycAOBHs IIPOYHOCTH:

2

4 M= 0 v 003000 %3042 7 S600°/4)/ 1264 + 0,03392/ 1769 = 0,05848 < 1
[F] [ ] pp

3akioueue; ¥ oBsHe BDOYHOCTH BLINOMTHERO

PesyanTarst pacyéra JeBoro (HHKHEr0) Y313 COCNMHCHHI:

Ceolicmea Mamepuana eMenma s (57);
Jloryckaembie HAanpskerus 18 MaTepuana 12XM rpu Temneparype T =20 °C (yCIOBHA MHEBMOUCIBITARKIT):

[5]2%= n* Rono /= {%220/1,2 = 183,3 Mlla
Ceolicmeq Mamepuaia s1eMeHma sz
JlonyckaeMble Hanpaxesus ang matepuana 12XM npu temnepatype T = 20 °C (yenosus NMHEBMOHCITRITaHH )

[6]%%= n* Reppo/np = 7%220/1.2= 183,3 MIla

0,1624 MITa = 0,03000 MIla

3axmoucHre: YaloBne NROYHOCTH BLINOIHCHO

Jlononnumenstoe yeaogue npounoci Repexoonoil Yaciu om COEMECIN020 0eRCmeus HA2PY30K (1.
8.6.2.2)

Fop:

i1 Ka VeIl 1) HP+F+§‘EZ ‘i}
QBE OBHA IDOUYBQCTH. e o ] o e S
poBepia ye! P o] 7l A

Fl M
B |0,03000 70,7624 + 1,316 /368,31 + 0.03392/513.6 =0,1884 < 1

e] [Fl} [MI

3arIFoucHHE: ¥ CI0BHe HPOYHOCTH BLINGAHEHD

Pesynprars: pacuéTa npasoro (BerHerG) V3Ja coequmuein;

Ceonicmea mamepuana Hecyuie obewaiku:

Jonyckaemble HaNpAxkenus ans matepuana 12XM npu temneparype T =20 °C (ycI08HMa NHEBMOUCTILITAHMH);
[6]2%= 1* Reno/ny= 1*220/12= 183,3 Mlla

Caoiicmea Mamepuaia coceone2o 3NeMmeHma:

Jlonyckaemsie HanpsixeHUA 114 Marepuaia 12XM npu Temrieparype T =20 °C (yenoByst THEBMOHCTLITAHMH):

[6]%= ¥ Ryso /0y = 1 *220/7.2= 183,3 MIa

0,3878 Mila = 0,03000 MIla
JaximoueHue: Y CI0BHE NPOUHOCTH BLITGAHEHO

g

=

2 % _ Mucm

1N 3w (10008 |27 Laowg 16017-43/6-K02.001PP 0
W [lucm | Ne dokymenma_{¥loonucs | fama
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JTonoaHumeasioe yenosue RPOYHOCIN HEPEXOOHOT HACHI O COBMECINO20 0CHCMEUR HAZPYIOK (1.

8.6.2.2)
Hp CpKa yCIOBHA HPOUHO [' P + F + M < 1]
OB 3 JOQTH: | |[—+ =+ —=5%
] [F1} [M]
P + F + M (030007 0,3878 + 0110975 00623057193 07%
1 R a0 /0, =, r 9‘391 -+ £ 3719, =0, 7 '14 Sl
el [F} [M] 3

3axmouenne: Y eaosie HPOUHOCTH RLINONHEHO
Pacyém & ycriogusx MoHmaxa
Yeorus HarpyKeHus NpE MOHTANXE:
Pacaérnas remneparypa, T: C20°C
PacuéTHo BHyTpeHHee uilsiTouHoe JanaeHue, pi O Mlla
Pacudtrnil warubaromnit moMerT, M 0,05917 Tc M

Pacu#THoe 0ceBoe CRUMaoLIee yeunye, F: 1,394 Tc

Pacu8T Ha NPOYHOCTL U ycToWuueocTk no NOCT P 5§2857.2-2007
JoriyckaeMble nanpskends s Matepuana 12XM nmpr temnepatype T = 20 °C (yerosus MOBTANKA):
[6]%= n* Razo/nr= 77%220/11 = 200 MIla

Moaynk NpoaoasHOR YIpyrocTs and matepuana 12XM npy temnepatype T =20 °C:

E*= 2,15-10° Mlla

JonyckacMoe QaBlieHIe

[}'J]% 4 '[Ul'qu '(S}x - C)

N =2%200% 1 * (14~ 28) /(51187 cos69.52) + 14~ 2,8 =0,306 MIla
+ {8y ~ €}

CoOgely

0,306 MITa = 0 Mlla
3akmouenye: YeI0aRe RPOUHHOCTH BhINOJHEHO
Hoayckaemsiit m3rubaroin MOMEHT W3 YCIORHA NPOTROCTE

D w ‘g ¥ ® $E00 * _ *
[Mp = 25Dy Csy - - [ r -easta) D300/ 47 SN0 T (128 S0 <1930 10w
Dy L6010/ 4 % 160110+ (1428 *200%  =1,577-10¢
[k = =55 Dy Gy - 9 (6] coste) et s
35 .
Dy 210107 E 100 -(sy, — ¢ 600107/ 3.5 K310+ 105 % 215105 *
Mg = =5 T2 = (D cosa ) 100 Gx -3 (1601-100 * cos(69.52)7/ 1,8 * (100 % (14~ 2.8/ =687.8 T¢ M
3.3 fiy Dy 1,601 107 73

JonyckaeMbli uarnbarommi MOMEHT
(1] = min (M Ilger ] = minf 1930, 687,27 =687.2 7 M

Ofeuaiira, pabomaoman 00 cosMecmusm delicmeuem nazpysox (n. 8.6.2)

O6euaiika, pafoTaorias no/l COBMECTHBIM AEHCTRHEM HAPYKHOTO JABNSHHA, OCEBOTO CAMMAOTIETO YCHINA M K3TH-

DAIOIIEro MOMEHTA.,

1 Ka Hs YCTOHUYUBOCTH (p o E “1}
IpoBe CIIOB TOWUMBOCTH, | —— + == <
poBepKa y Y el [F] ]

p E M 107
b (/05 139472077+ 0.05917 76872 =0.757-107 < 1
p] [F] [ '

3axmouenye: YCROBHE YETOHUHBOCTH BLIIOMHEHD

PesyanTarsl pacuéTa JeBoro (HIKHEI0) y3/1a COeHHCHUN!

Caolicniea Mamepuaia IneMenmae s (so):

Jlonyckaemble Banpaikenus jurs Marepnana [2XM upn temneparype T = 20 °C (yCnoBig MOHTAXA).

[0]3%= N* Repo/nr=1*220/11= 200 MlTa

3am | 1210-16 o ary 16017-43/6-K02.001PP
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Ceolicmea Mamepuaid 3I1eMCHHIT §2:

Josyckaenmsle Hanpsxenus ansg marepraia 12XM npu temneparype T = 20 °C (ycroBis MOHTAKA):

[5]%= n* Repo/ny= 1*220/1,1 = 200 Mlla

JTonoanumesnoe peiogue npOYHOCHI HEPEXOOHO T HACMU 0Nt COBMECHIHO20 0elCMEUR HAZPY30K (R.
8.6.2.2)

B F M
HpOBGpKa YCIOBES HPOHHOCTHD |i— |t —— =1
el FIo
£ **"—F +——M G01774+ 1,394 7401 0,059 62 0.0033 1
.. = 0701771+, . 7+ 0, 1773624 =Q, T4 <
el [F1] M)

Jaxnouenne: YeNOBHE IPOIHOCTH BBITIOAHERD

PesyanTaTel pacuéTa OIpaBoro (Bepxnero) yijla CoeqNHEHHA:

Ceoricmea Mamepuana Hecyieli obedaiiny:

JlonyckagMmble Hanpaxenus and matepuana 12XM mpu remnepatype T = 20 °C (yenopna mourana):
[67%= n* Reao /0= 7 *220/17 = 200 MIla

Ceoiicrea Mamepuara Coceonezo 3 1eMeHmd:

Jlonyckaemsie HanpsukeHus s mareprana 12XM npu Temnepatype T = 20 °C (ycnosua MOHTAKA):

Jlonoanumensnoe yeiosue RpoMHOCHI REPEXOOROT HACHI O COBMECIMNO20 OCHCMEHA HAPY3OK (1.
8.6.2.2)

+£i«1}

B
TIpopepxa yclioBHs IIPOYHOCTY! [1—+—— R

(el [F]

p K M
b e = /04231 + 01886 /64,790 + 0.004647 /21,06 = {,003132 < 1
(k] [FI} [M]
3amoyenue; YoJoBHe IPOUBOCTH BLIOHEHO
Liryuep A1
UcxoaHble gaHHbie
Martepuas: 12XM
BHyTp. auaMerp, Dt 1300 vm
TonnuHa CTeHKH, S 8 mm

[Mpudapka 1% KOMICHCALMH KOPPOSHI U 2PO3HH, €11 2 MM

IMpubaska /U8 KOMOSHCALNA MHHYCOBOTO JOTYCKa, C2! 0,8 mm

[Tpubaska TEXHOAOIHUECKAN, €3l 0 MM
Cymma rpubapox k pacu€TrHOH TORIKMHE CTEHKH, ¢ 2,8 mm
Jinuua obeuaiixy, L 4030 MM

ran 1121016\ Vmed 16017-43/6-K02.001PP
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Pacyém @ paboyux yCcrogusx rpu sHympeHHem dasnieHuu
Venopus HarpymeHHns:

PacuérHaa Temneparypa, T: 485 °C
PacuéThoe sayTpernee usbhiTounoe XasacHue, p: (,02000 Mlla
Pacu&Thulil narnbarouiuit MoMenT, M: 0,05376 Tc M
PacyéTHOC nonepeyHoe ycusne, Q: 0,08404 ¢
PacuBTHOS OCEBOE CHUMAIOILES YOeRIHe, F: 2,357 1¢

PacuéT Ha NpoOYHOCTL U yecTOWuUBOCTL no NOCT P 528567.2-2007
Jlonyckaemele Hanpskenmst Uit Matepyana 12XM npu temnepatype T = 485 °C (paGoume ycaosus):

[o]= 109,5 MIla
Monyas MpoAoIEHOH YHpyrocTi 11 Matepnana 12XM npu remneparype T =485 °C:

E= 1,654:10° Mlla
PacuETias TONIHHEE CTEHKH ¢ yIETOM nprdaBok:

-
5p +o= ;}—-—-i—"}" C = (0.62000 % J300) /(2 ¥ 1095 * ] - 0,02000) + 2.8 =2,919 MM
PRI P ¢
HOHyC](ﬂGMOB JABACHHWE
[]___2'{‘3]'%'(3_@ = e . _ ' R
o D+(s-o = 2*I095* ) (8- 2.8) /(1300 + 8§28 =0,8725 Mlla

0,8725 MITa = 0,02000 Mlla
JaknoueHne. Yoaopue APOUHOCTY BRINTOJIHEHO
JonyckaeMmslli a3rubaodini MomenT ;

[M1 - Mg

2
. malg )" = 7ss8/a ¢ (75,887 135,770 = 66,23 To M
Mg

g PacuéTHas jUliiHa 1jia packéra o AeicTaus JapneHHs.
8 I, = 748,6 My
> JolyckaeMoe TONePEedHOe YCUANS |
o
=
5 [Q]
8 [0 =L
. [%J = S814/(1 + (5814798317 = 50,04 T¢
Qe
§ Obeuaiina, pabomaionians ROG COMECHBIM Oelicmeuem HazpyioK (i, 5.3.7)
- O6eyalixa, paboralolas TOI COBMECTHAIM AEHCTRHEM HAPYXHOrO JEB/ICHH, 0CEBOr0 CHRIMAIOIIErD YCHITHI, m3ruba-
i FOIIEr0 MOMEHTA 1 HOTIEPEHHOTO YCUIKAL
I
= 2
{Ipo C CTOWYHBOCTH SBR[ P S
BEPKa YCIOBUA YCTOHYHBOCTH, ==t —+——="F—=1 =
o ENERDRC
@
z 2
= p F M Q . o ) <o
= At | e | =070+ 2.357/365.4 + 0,05376 /66,23 + (0,084G4/ 50,047 = 0,007264 < 1
g ¢] (F] (M ([Q]
: 3akmodeHue: Y oIoBke YCTORYHBOCTH BRINOIHEHO
\\\Q OFeuaiika, HazZpYHCEHRAR 0CEGBIM PACIAZHEAIOU UM Yeuauem (n. 5.3.3)
g %-‘ - Homyckaemoe 0CEBOe PACTATHRAIONIES YOUITHES |
v
e \ [Fl=m-(D4s—c (5= [5)]@p = 3742%0300+8-28 *B8-28*109.5=] =233.51¢
8 k% Obeuaiixa, paboTalolas noj COBMECTHBIM AeHCTBHEM BHYTPEHHETO JAABMCHUS, OCEBOTO PACTATUBAIOLIETO YCHTHA I
sl W3rBAKOLIEr0 MOMEHTA.
5
S
E
2 Q\\ Jluem
R T I TR Az 16017-43/6-K02.001PP P
am.: Flucm | Ne Qoxymerma Tlodnucs ,E!amaﬁ




n-D?
S
[Tposepxa yCNOBHSL IPOYHOCTH: 4 . i <10
(¥ [M

x.D?

4 o M oo+ 002000 %3092 % 13007/ 4)/ 2335 + 005376/ 75,88 = 0,01208 < |

{F] (M 1,
BaiToveHie: Yeionae NPOYHOCTH BHITOAHENO

Pacyém 8 paboHux ycrio8usix npu HapyxHom dasnieHuu
Ye0Bus HATPY ACEHEH:

Fap.

Pacu&Thas TeMnepatypa, Tt 485 °C

PacuéTHoe Hapy#Hoe n3bntounoe pasnenne, pi 0,61000 MIla

PacuéThpifl 3rudaroumi moment, M: 0,05918 rec M
Pacu&troe nongpeunoe yeuaue, Qo 0,1265 T¢
Pacu&Troe oceroe OxuMatoniee younue, F. 2,357 rc

PacuéT Ha NPOYHOCTL U ycTOoM4uBOCTL no FOCT P 528567.2-2007
JlonyckaeMete HaTIpAxenna A Mateprana 12XM nipy remneparype T = 485 °C {paboume yenosus):
[o]= 109,35 MIla

Moayns npononbROH yopyroetn ans marepuana 12XM npu Temneparype T =485 °C:

BE= 1,654-10° Mlla

Pacaéras AnNa A18 pacuéra oT feRcTBNA AaBACHNUA!

I = 748,6 MM

Pacy8THas TONIHHA CTEHKN ¢ Y4eToM NpHDasoK !

{ (D ( o 1}0"* 1,2.13.5} {106 * 107 1360 /1 % (0.01000/ (107 * 1,65410°) * _

s, + c=mad | 06, =] 748,67 1300/ 1.2 % 0.01000 % 1300/ (2 * 109.5 - -
B g ED 2oi-0l ooomoy+ 28 4,232 MM

g JomyckaemMoe HapyKHOE 1aBASHUE U3 YCNOBUA YCTOHIHBOCTH |
©
i<} " -5 a5
> fol, = 202-107E D 1100 (s- ) 208 %107 % LESHI0 %1300/ (24 % 1 % 748.6) * (190 * (8=28) /1300 _5 5510 MTTa
g " ong By 1 D 7 :
S
= Jloilyckagmoe Hapy:KHOE AaBjeHHe W3 YCIOBHA MPOYHOCTH !
Pln = 2l 21095 %828 /(1306 + 828 =0,8725 MII
o - : .2 8-28 =0.872
_ D+(s-c) ' ’ a
S
= 0,242 Mlia = 0,01000 MIia
% Jaxirodenue: Yeiaoaue AIPOMHOCTH # y(:”l‘(}ﬁ‘il-iBO(:TH BRITIOSAHCHG
g Honyexkaemblit M3rnbaiomui MoMenT !
X N
M
] ——m__
o [l V' = 7sssst - 75887135797 = 66,23 ¢ M
o 1+ -[__]—
5 Mg
§ JonmyckaemMoe NONEPEUHOE YCUITUE |
@
2]

N (d]= _M,,,,__n_z

Y + (EQFJ = 58,14/ (1 + (38.04/98.317)" = 50,04 ¢
b —
E S‘:\\l Q=
3 \Q) Obeualixa, pabomaiouias ROO COBMECINILM OEiCmeues Hazpy30K (1, 5.3.7)
= \ O6euafika, pafoTaomas noi cOBMECTHRIM ACHCTRHEM HAPYIKHOTC AABJICHUA, OCCBOr0 OKUMAIOUIETO YCUIHA, u3ruba-
@ ) IOIIErO MOMEHTA Y MTONEPEHHOTO YCHAMA,

i
3
2
2 k3 Juem

1 :
™1 3av | 1210-16 arr 16017-43/6-K02.001PP u
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IlpoBepka yciioBHSA yCTOHYHBOCTH: P ELM, [_Q_J : <1
] F1OMT A [Q] _

p F M (Q

Pl FMQ]

ZanoycHNe, YeaoBHe YeTOHUHBOCTH BLINGTHEHO

) = G,01000 /0242 + 2,357/ 3654 + 0.05918 /66,23 + (06,1265 / 50,047 = (,04867 < 1

Pacuém e ycnosusx ucnsimarull (lHesmoucnsimanus)
Venopus narpyaceHusi pH HCOLITANNAAX!

PacuéThas Temneparypa, T: 20°C

Pacyérnoe BHyTperHee M30BITORHOE AasieHune (¢ y1éToM rHApocTaTHYeckoro), p: 0,03000 Mlia

Pacubrusiil nsrubaromuii MoMent, M: 0,002286 Tc ™
Pacaérioe nonepewHoe ycrnue, Q: 0,01154 1c
PacuéTrOE 0CeBOE CxRUMArOLee youane, F. 0,08858 Tc

PacuéT Ha NpovHOCTL ¥ ycToluusocTe no FOCT P 52857.2-2007
JlonyckaeMble sanpskenns ans mareprana [ 2XM mpu remneparype T =20 °C (yenosns [HEBMOHCILITAHMA ).
[G]%= N* Reme/np= 1%220/1.2= 183,3 MIla

MoZzyap TpoIoiLHoH yupyrocTy g Mateprana [2XM npw remneparype T =20 °C

E20= 2,15-1¢° Mlfa
Pacu#Thas TomiHa CTEHKY ¢ YHETOM npubaBox:

-0
0 + L= ﬁ?—r~—~———+ C = (003000 % 1306) /(2 * 1833 %1 -003000) + 2.8 =7 906 MM
el gp-p

HornyckaeMoe JaBJICHHS

2Rl (-9

= = 2K 833%] % (8- 28)/(1300+8-28) =1,
: (r] Do 83.3%1%(5-28)/( ) =1,461 Mlla
S 1,461 MTTa > 0,03000 MIla
a8 3axnioueHHS: Y ¢j0BHE APOYHOCTH BRINIONHCHO
g HonyckaeMbiit n3rubaroiii MOMEHT
o
£ Ink
[14]= iy 2
; +[[M]HJ = [27/¢1 = (12772352007 = 1118 1¢ M
5 I e
g PacuétHas JUIHHA A4 pacuéra oT neHcTsHa KaBjieHus:
J» 1, = 748,6 MM
= Jlonyckaemoe norepevHoe YCHAKe
o [Q] = __@i_z
< . ({Q]n] = 97.34/11 + (97,347 170477 = 84,52 1C
£ Rtk s N
; [Qle
48]
R Odeyailka, pabomaionian oo Coemechmsm detichmeiem nazpy3ox (n. 5.3.7)
: Ofeuaiixa, paboTalolag 101 COBMECTHEEIM AEHCTBHEM HAPYAKHOTO NABIEHMS, OCCBOTO CRUMANILETO YCHITHA, n3rnba-
\; HOIHETO MOMEHT2 ¥ DONEPCHHOro yCullus.
£y 2
o fo - F M Q
i<l N IIpoBepka ycnoBES YCTOHUHBOCTH: L — s ——J £1
21 TSRNTTITTTRNGT)
S8 W
S \ , 3
St p B oM QY . 0002286/ 1118 + ;o 3
: A e | w 670+ 0.08858/633,2 + 0.002286/ 111.8 + (0,01 154 /8452 = (3,1604-107 < |
) [p] [F] [M] A[Q]
) ZakmoucHue: Yo a0nne YeTOoHUHBOCTH BLIMQIHEHO
£
=
CINN , Nucm
g1 | [ (120006 77 e 16017-43/6-K02.001PP 45
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lodnucs ¢ dama

Wng. No dvGn.

2

Bsau. umg.

Oéevailka, NAZPYICEHHAR OCEGIM PACHIAZUGRION UM younuem (i, 5.3.3)
llonycxaemoe 0CEBOC PACTArMBAIOINICe YCHIIHE |

[Fl=a-(D+s-0)-(s-3[O]@p = 374271300+ 3-2,8) *(8-2.8) *183,3 * I =390,9 1c

Oﬁeli'aﬁxa, paﬁo’ra}omaﬁ [O4 COBMECTHRIM JleHoTBHEeM BHYTDCHHENO JABACHKA, OCCBOI0 PACTAIHBaOIeTro YCHITHY 1
w3rHbAroLero MOMEHTa.

x-D2
. Fap- M
IIposepxa ycroBus NPOYHOCTH: 4 ., 210
i¥] M
x-D*
Fep:
4 M =0 + 0,03000 *3,142 % 1300°/4) /3909 + 0,002286 / 127 = 3,01020 £ 1
[F] 129

SakmioucHue: Y ea0BHE HPOUHOCTE BLINOJIHSHO
Pacuém s YCosUsiX MOHMaxKa
Yeaesun HADYXCHHA Hpd MOBTaXC:

Pacuéraas remneparypa, 1: 20 °C
Pacu#tHoe BHyTpeHHee H3BpITOUHOS Napienue, p: 0 Mila
PacuétHpi usrubarommi MomenT, M: 0,004608 rc M
PacuéThoe nonepeasoe yeunme, 0,02326 Tc
Pacuérhoe ocenoe cxxumMaonee yeuaue, Fr 0,1565 Tc

PacuéT Ha npoYHOCTE ¥ yCeTolunBoCcTe No NOCT P 52857.2-2007
Honycraemsie sanpsuxesns s mareprana 12XM npu temneparype T = 20 °C (ycnosus MOBTaxa):

[61°= n* Reno/nr= 1%220/11 = 200 Mlla
Mopxyne HpoxonsHO# yIpyrooTH st Matepuana 12XM npu remmneparype T =20 °C:

F%= 2.1510° MTTa
IIOH}/CK&&MOE JABRIISHNE |
2-[6] g (5= O

[p]=
Dals-9

1,594 Mila 20 Mila
JaxmoueHue: Yeaonne BROHHBOCTEH BRHOGIAHERD
Jonyckaempiit u3rubaiompit MoMenT

[M] - [I‘ﬂ ]I'I

2
] = J386/(1 +(138,6/235277 = 1194 1c M

= 2R200 %] #8528 /(1300 + 8- 2.8 =1,594 MIla

Pacuéthad nnuHA 1% pacuéra OT AeliCTRUA AAaRISHUA:

lp="748,6 MM
HoryckaeMoe IONepedHOe YCHIIRE !
L. 1062 /(1 + (1062 / 170,477 = G(,12
+(i%} = 1062/(1+ (1062 17047 =90,12 7c
[Qle

Odeuaiixa, pabomarnuian RoO COBMECHBIM Oelicmeuem Hazpy3ox (i, 5.3.7)
Obeualixa, paGoTaromas Mo COBMECTHLIM NelCTBHEM HApYKHOTO JFABACHHHA, OCOBONO CKHMAIONIEro YCHNA, H3rnba-

N

'g ‘\\\d OHICTO MOMEHTa H TIOHEPETHOTC YCRIIIL.

0 \;Q, ]

§ A IlpoBepka yc/I0BHS yCTOHRMHBOCTH! - -E-I—i-[ﬂ—] 51

= [Pl [F1 [M] A[Q]

5

=

2N o fucm
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lodnucek U dama

Wrg. Ne 3ybn.

Bzam. une. Ne

Modnuce v dama

'l

AN

Z

HHa. Ne nodn.

TG N AL

P £+ﬂ+[Q
[l [(F1 [M] \[Q]

3akmoueHne: Yoionpue yCTOﬁ‘EWBGCTEﬂ BLINTOAHCHO

4
w} =0/0+0,1565/633,2 + 0,004608/ 119,4 + (0,02326 /90,12 = (,2859-10" < |

7

Hog. | 1210-16 )// A

am.
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Modnuce u dama

/‘{ Baam. une. Ne | 1ua. Ne dy6n. TTodnuck u dama

FE P L

YiHa. Ne nodn.

i

57

2) TOCT P 52857.1-2007. Cocyns! 1 annapatsl. HOpMBL H METOXBI PAacHeTa Ha NPOYHOCTE. O0HMe TpeboRaHMS,
3) FOCT P 52857.2-2007. Cocyner w annapate!. HopME! 1 METOB pactiera Ha NPOYHOCTSL. PacueT quIHAIpHYe-

HOCTh,

12.

CnucoK nutepaTtyphbl
1) T'OCT P 51274-9%. Cocyant 1 annaparsl. ATINAPATH KOIOHHAOrO THIIA. HOPMSI 4 METOAR! pacyera Ha Tipod-

CKHX H KOHHYECKIX 066"‘{&6!(, BBITYKJIBIX ¥ TUIOCKAX MHMWII B KPBIEICK.

| Hos.

1210-16
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Ham.

Jluem
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13.

JlucT pervcTpauny UsMeHeHUN

< Homepa nucmos (cmpattil) Bgezo nucmos Ne Bxooawut Ne
5 {cmpanuy) B conposodumensnozo| flodnucs | Lama
X | Mamenennbix | SamereHrslx | HO8biIX Havameix 6 dokymeHme dokymeHma dokyweHma u dama ) )
1 - 1-45 46-49 - 49 1210-16 Vi, L |26.10.16
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