ITnan 00obpen Yuenvivm cosemom gy3za

MuHucTepcrBo o6pa3zoBaHUA U Hayku PO

®reQy Brno "cueAAn"

YYEBHbIV MJIAH

Kupnuunerii B.FO.

IIpomoxon Ne Qf ;
L6.04. 2O 1%y, MOArOTOBKW acnmpaHToB
| 08.06.01
08.06.01 TEXHUKA U TEXHONOTMK CTPOUTENBCTBA
Hay4Hasa HanpasBneHHoCTb "CTpoUTeNbHbIE KOHCTPYKLMM, 30aHUA U COOPYXKeHUs"
Omoden ACN

Budsl Oesim.: yayyHo-uccneoBaTensCKkas; NPenoaaBaTeslbCKas;

Keanugukatjus (cmenens)

Cpok obyyeHus od Havana nodzomosku 2014

Wccneposartens. lNpenogasartenb-Mccnefoearens

4r

CornacoBaHo

MpopekTop no HP

3aB. acnupaHTypoli

PykoBogutens nporpaMmel acnupaHTypbl

873

ObpaszosamenbHeill cmaHdapm

30.07.2014

v
,’f& / Bupiokos B.B./

=

(e </4Kanyauna C.H/

C’:ﬁfj? /j / Maxees C. A/




Yyebueii nmnan acnupantoe 1806012-14.plax’, koa wanpaenesna 08.06.01, rog wavana nogrotoekn 2014

1. KaneHoapHei vyeGHBIA rpadiig

e [ o Hices B0 Dt L ETEL DmEoE Ma Mad LT s L
w .-1 - - - v -
;h:;ﬂg;‘gﬂﬁmﬂ h::iﬂézgl-]émﬂﬁimﬂ Ehﬁ;hgﬁﬂézﬁﬂﬁoﬂ =
~la|a|g| [o]=]g] |-|2 ~| &= wlalel | ~a2] |#]s +|zle|lgl~a]alq] ||=|g] |[~|e]=]a
HEE BE BB REHE R E R = |20 [z (22 |22 |24 |25 |2 |27 |22 35 |37 |33 |22 |40 |40 |4z (42 [44 4 |45 |47 I E
! [HIHIHHMHMHHHHHHHMHHHHIHH|K|Z[E]H|H|H|H|H|H|H NN HHH[H[H[H]K]K|E[K][K]K
i KE!KHHHHHHHHHHHHHHHHHHHI'II'I:—HHH;—KKKKK
H (W H (W H (W H[H[H|H e <
m H(H H(H H(H H(H KE{K|JHHIH/HHIHIHH|/H|HHHH|H|H|H[H[H|H|/H|H|H[H|H |2 |K[K|K[K[K]K]K
hHHHHHHHHHHHHHHHHHEIKKHHHHHHHHHEIHHHHHHHHFfﬂﬂﬂﬂKKKKKKKK
2. CEOOHBIE OaHHEIE
Kypc 1 Koypc 2 Kypc 3 Kypc 4 bz
o 1 [ R Bozro | el [0 Bomro | o=l [ R Bozro | cem l [0 Bomrg
Gﬁpaaaaarn_nbuaa NoArcToEKS & Eas |L13ME| 9 a =32 626 5 4E
N [MpakThea + 4 Z455 | 2406 S48
H [Hay4rwe wocnegocessns z = 12 = n 4 24 17 T 3 LM
H [HayuHwe wocnenoeanus {peccpen. ) w | e4E (1646 = 3 |wo4s 104/E B S
3 [Pr=aMEHH ! 2 1 2 2 T
r MogroToBKa K Coade W Cazsa 12/ | 126 | 1206
roCy A3PCTESHHOND SHIIMEHS
MpeacTaEneswe Hay4Horo aoknaga ob
|oCHOBHER: pesyneTaTEx
0 |moarcToRneHHON 4455 | 4406 [ #48
HEyuro- KEEnndKKaLHoHHol peboTw
(aMcoepTaLMM)
K |Kanuicyne z B : z |sme [7aE| 2 7 3 z E W |34zE
Hroro 21 31 52 21 31 52 0 ] 52 1] Erd 52 |
ACNHMPEHTOE 3
COosilmMse KaHa, SKS.
CoMCKaTanel © pyKoE.
M=yaaowimee S 3
Fpynn




MAAH  Yweeluwii nnas acnupantoe "1806012-14.plax’, xon wanpaenesua 08.06.04, roa wavana nogrovoekmn 2014

Bo=rg oo 3T
PO FOH TP =
5 TOM umcnE Kypc 1
Womra
e pmac Hatroms omas = Sagmr Mo o 7. e
[Cormmp | Gmgmr | & o [Pefe=s IET Ry =3 | o ¥osTo L Sanr 5 = T 3 Wi -
L I = T al] =1 Ne= | JlaG Mg | C°C | JET |Nex | &G | Tip | OPC “| 3T | e | FiaG | Tip | CPC
o el o o
==
4 Hrom & | 5 | [ ENE EEEE EREI ER ENERERERER IEREAERENER | 18 | 128
6 Moge i ey s e 6 5 B340 | 8540 | 400 | 2908 | 216 | 240 | 280 | 18 2z |M@ | % | =3 @ |18 | = | 7 | m 18 | 125
Sy M TATHIS3S )
| E=30% B=70% [O8{or B)=142% 3% | 5% | 2%
3 51 B 1 «fncumnmme (mogym e s | s | | Jwe|weo]|me|o=s|as]a | ] s | [ = [ 78 | sa | 5 | 2| EREENERER ERES
11 BELE Samoman 4scTE 3 324 | I 100 115 103 9 ] 3z 22 -4 3 32 35 94 o4 &
12 E1E1 Hrocrommnmi s 12 218 | 28 &3 a7 a1 & & n 22 =4 3 35 45 = 3
15 BlB2 Horopan s @snocodsn sapem 2 102 | 133 Er) L) =2 3 3 32 L) = 3
] -]
2 ELE ) | EE A [ | 756 [ 756 | 228 [ 420 a8 ] 21 | 21 | 16 | [ EER E iz | IENEN [ =3 El [ 18 | 128
2 E18.00 DG aransmne micunnmHE 2 K 43 | e | o192 | &2 e 13 18 15 =1 2 12 12 24 3 72 108
3 518001 T L DOEH T ST e T 3 108 108 -1 o 3 3 34 s
%5 E1B.O02 b= e e e '-'.:'.'.5:'1.1 DOnEHHE W TEOEHN 3 72 ) ' 3% 2 2 3% 5
APHHATHA DRLHA
20 Ei '_l:'-:lj -l:.dm’u'd.ﬂ Al NS S R OH AN O 2 108 108 24 24 3 3 12 12 24 3
== s o]
0 SiEoQ4 | TTOmH sEyasmx sseHassuad, nySm s oo 1 o = 15 =5 2 2 15 =5 2
W FESHTOS0H DENTENeHOCTH
35 &18.005 CrpomTeansAn= SOHCTRYRUHA, S08HHN W ooopyeesan ] 5 103 103 32 L] i 3 3
38 Ei :"‘,'1'5 :m"lr'!:h! OCHOSE DaCJSTOS CTDO0H TENsH BN 5 108 108 Er) 7 3 3
ECTEYRUHA
i 513':,'].-' Hran pATTEDE R TEOH OO -1_ = EaCYETaN 5 2 72 15 %5 2 7
CTPOH TR BIX KOHCTERUA A
44 -
% | 51808 [Gecumnmmes nombey 1] [ [ | 108 e 3s |13 ]| 5] 3] 3] [ [ [ [ [ | [ [ [ [ [ | 1= | ENERERER
43 BlE02.1
n i Dd:duer.-:.l_c OCHOES NPpOSETHDOSSHHA T03HHA W 3 108 108 * 18 54 3 3 13 18 18
COOT A
52 2 R AHOCTHES # MO TOMMHT SEHAR F COOEy e i 3 108 108 A 18 5= 3 3 13 18 13
53 -
5 T E ] )
= | [#rorm o S 2 3 | | | [ Jmsfmms] Jwe]| fwwfoar] [ | | [ [w] | | | [ J=] | 1 |
a0 P Bomm uyacos 3ET Yacos Yacos Yacos
51 Vi g Has o Bap. = Ma Ta |Hoara oo 3T | Seen | e by T " o Ay JET by T y o ya T S, y oo
JET_[nneeiy | g,
a2 B2 Enow 2 «MpasTamn> 350 | 380 10 10 4 215 g
a3 21 Temaror = oan Bmn 216 | 218 & & B 216 &
& 222 Hayario-n powasooc e Han Ban 144 155 L 4
[~
a2 - Bomro uacos 3T Hacos Hacos moos
- 5 Pac == = =
58 ol R ;fr 1:_‘}_ T_" @ | 3T [3een |caer | ™ lirom| o0 | byn | FT eem pon| o | | B | PR | o
-] B3 Bnox 3 «Hayusinie nocnemsssn e 637 | 6348 1952 191 191 12 543 540 13 14 213 2 | 380 7. 9 435 | 485
70 531 s | 2 | | | | 214 | 4014 e R B 108 3 a FEr] 12




MAAH  Yweeluwii nnas acnupantoe "1806012-14.plax’, xon wanpaenesua 08.06.04, roa wavana nogrovoekmn 2014

:‘I'II.IE'E'l de= na '\T}'Iﬂ'\’. H O=ecTpaM
k2 Bypc 3 Eypc 4 N —
¥ i’
Mo | 36T = g [ = | e =
ET oy
= domto 2 Yoo = = Lot £ o ¥onmp| = L Yommg| o e i THEAGH ARG ¥on
Mex | N6 | Mg |ooc [MMF| SET | fiex (A6 | T | ORC [Pl 3T | Ml | N6 | M | 0PC PP SET | Ml | MeS | M | OPC PPl ST | M (oS | T | OPC[FTR( 3ET ooty || g
4 | [ [ | 35 FEEENERE [ [ 255 | [ 72 ] [ 345 | - | 5a5% |
a B @ | 154 | 54 | 24 5 %5 n s | - 30.5%
8
o = = ERECNIEN | | [ [ | | 2 EE
i1 - [
12 3% 100% 13
15 3 ES
]
o[ | | | = ElEERIEEN N I I [ [ 1 I 2 EE
) 23 2 (14 [z | a g 9%
FE] 3 1
5 3 15
2 3 S0 1
k] 35 17
£ 18 15 w | 3 3 5% )
ko 18 16 w | 3 S0 k]
a1 15 25 2 k]
T
= | [ 11 | | Eop [ [ | [ - | s |
a3
o 3 50% 7
= 3 50% k]
]
55
= ] N ED | | 1 =] | | =5 [ [ | B | |
&0 Hacos ] Yacos =] “acos » IT e
gl | P o] o (e [ F | T oo o ava | FT | P || e [ | T P o o0 e [ FT | T oo o | ava | T 3T v
&2 | 2 |23 | 14 4 [
& EREE
e | 2 [23 [ 198 4 EREES
&
E Hmoos Hmoos Hmoos Hmoo moos . T
| T o] o [ [ F | " oo o s | FT | P lhom| oe (s | T P o o0 e [ FT | R oo o0 | ava | T |3 wen
@m [ B a2 345 | 10 | 23 | o8 | o 5 | 12% % | 17 218 g S 218 55 |
R 1242 5 24 1236 % | 17 913 i BEE 918 25 | 3 | 130




MAAH  Yweeluwii nnas acnupantoe "1806012-14.plax’, xon wanpaenesua 08.06.04, roa wavana nogrovoekmn 2014

Sasp=nn=qnan sadenoa
HomETEHUAEH

Homt nomet e
4
L]
a
;|
11

Ao panHm . e V-3, 4
15 |Ssinocodwn V-2
18
20
2
23 |AsTomsmHEagmm npod TsoneTeesHs o [O71-1
2 |Hdopasuncrnme TEHONEHN Oe-2
29 | an e -3
12 |Ynpasnesae saymcTeom W npossageTes | OT-3; V-5
35 |CrponTensAsie SOHCTIYSRULHA nme-1, 2
33 |Crpos TeresbE SOHCTRYRLHA OMeE-5; Wi-1
41 |CrponTenssse SoHCTERULHN me-1, 2
44
45
43
49 |Mopopcwos crpodTEmRcTED W NTERHCTED  |OF1-4, §
52 |CrponTEnsHLE SO CTEYRLEHN ONK-4, &
=
56
58
a0
3 {oMmeETE e
al
52
L= O3
L] OnK-7
a5
a2
2 {oMmeETE e
a3
il O, 5; V-6




MAAH  Yweeluwii nnas acnupantoe "1806012-14.plax’, xon wanpaenesua 08.06.04, roa wavana nogrovoekmn 2014

Bo=rg oo 3T
SOpME FOH TR =
5 TOM umcnE Kypc 1
Womra
e pmac Hatroms omas = Sagmr Mo o 7. e
[Cormmp | Gmgmr | & o [Pefe=s IET Ry =3 | o ¥osTo L Sanr 5 = T 3 Wi
L I = T al] =1 Ne= | JlaG Mg | C°C | JET |Nex | &G | Tip | OPC 3
o el o o
==
71 B2 HHP 1 | Bap |'f' 19a2 | 1362 1ag2 ™S | 5] 10 0 | =40 15 & 23 | 380 | 350
Er) -
7:'4 P e Bomm uyacos 3ET Yacos Yacos
- 5 = . - =

o Vi g Has o Bap. = S | ey o 3-E|' 1;:«:1“. 4:1": oo 3T | Seen | e by T " o Ay JET by T y o ya oo
7E &4 Bnox 4 < TocyAapCTesHHEN WSS STTECTEA NS 324 | 324 2 9 9
78 Bomm acos 3T e ey
= Fio pome Hautommomasne ez | Za (3e0 |[Ped [ Th [ Mo [Kowra| o o [o [oo | Mex |8 | e | CRC mb' SET | Mex N=G | M | CPC (O L
2 JET _[nnamy | wrm £ o SRR = %
a0 zar Mogrorossa  com4es § CAT-a McyAapcT e Hom - - - 3 3

e
81 o I TocymapcTos s Sesmemn T2 ) 72 2 2
34 -
a5 P Bomrmo uacos 3T Macos Hacos

et e Ha B, i | ™ Heppes 3ET Hepe ET.

- T e * e L i = 2 2 ™ e | £ |ty ™ |t | @ |ty cr [

Mp=prrasnerne Hay-H0 aocnans o OCHOsHEX
a3 &40 Py M TATAN NS HO 252 252 7 7

L O e e AU H TR O [Pt (i oospT e )
an B4 :I.u'g.u-m—mﬂm_ﬂduJ WOMHan padoTa B a3 | 2o = o

{mooegrausn)
30 ¥
92 Bomm wacos FT i s
a3 Fie1 e Haw o o= D Ja | 38D |Peh | M o |Koara| -~ s | Zmen | e M= | IS Mg | OPC c'h- SET | N | w5 | Mp | CPC Thd 5

3ET |nnamy | sro ki ek Sk

ksl 2Ta SmynsTATHE
95 o




MAAH  Yweeluwii nnas acnupantoe "1806012-14.plax’, xon wanpaenesua 08.06.04, roa wavana nogrovoekmn 2014

:'ﬂC'IJE.DE"lEﬂ de= na ".'}'Ivﬂ"’. H O=ecTpaM
2 ] iy &
[ i i dLas Wrom ¥rom
“moos | 35T = | Madya qECos = | 4Eoos 5
535" _—ry .-l-:-=-I ¥ H TEDA | T oa
Nes | Nes | me |oc [P ser | nee | nes | me [coc R aer | hee | Des | me | cnc [P er e [ mes | me | onc PR 3mr [ Res | Res | me | onc [FeE| s B o {
v 7 | om + o 7 | am 5 " 7| om i X T om i x T | om = Gy | Qo
71 10 | &3 | 55 | 5% 15 3 | 150
=2
7:'4 Hmoos Hmoos Hmoos Hmoo moos - IT e
2 _ c _ i R (P
2z Frazma |, v | e 3k e |, P | s 3ET feomme [, o | Aya F;T framm | o | am | =T fzamms | o | Ay E S )
7 g 9 4 100%
S - I B 3er | he |6 | e [ oe [P 3Er | he |nes | me |ooc 7P| mEr | D | nes | e | oo [“RP| ser e | s | e | e [P g |Hemm| s
7 ans ans ans ans ane 5 35T | m=n
a0 7 2 g 1003
ET 2 2 | = 100%
T
85 oo acom ] moo ] Yaos | 3T =
Hapan =T e zET Hmpmn 3ET Haer 3ET Ha = gl e e
& R e . R Y P - R e = ™ o | o2 | tya : ¥R brom| o8 | Ayn £ 36T | mma
az 4 |23 | = 7
=] 4 |23 | = 7| = | 1=
]
o KonTp Kaoutp HomTp Si- by ] KonTg Yacos [3ET =
a3 N=x | IN=5 Mp oaC g 3ET N=x | =5 Mg ChC T 3ET N=x | N=5 Mo opC i 3ET N== | N=5 Np oPC i 3ET M=z | N=5 Np opC e 3ET & 35T | men
i 3 I

a5



MAAH  Yweeluwii nnas acnupantoe "1806012-14.plax’, xon wanpaenesua 08.06.04, roa wavana nogrovoekmn 2014

Slmarpemn s an mmEemnne

HomETEHUAEH
Homt nomet e

71 OTK-4, 5; ¥¥-6

e Lo UHE

Cia o T

¥oaneETEHUMH

a3 ONK-5

|

-

a2

Ko e HE

a5



