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1. O0me cBegeHust 0 0€3paCKOCHBIX TPEYTOJIbHBIX hepmMax, X pacyere 1
KOHCTPYMPOBAaHUU.

bespackocHbie TpeyrosibHbIe PepMbl, pUCYHOK 1.1, mpeHa3HAuYEHBI JJ1sl TOKPBHITUN
MPOMBIIUIEHHBIX U CETbCKOXO3AWCTBEHHBIX 3/IaHWW TMpoiieTamMu 10 24 M M BBICOTOH
noaséma 1/6 - 1/8 mposera ¢ pyaoHHON KpOBIIEH WU KpOBIEH U3 acOOIEMEHTHBIX
BOJIHUCTBIX JIUCTOB YHU(DUIIUPOBAHHOTO U OOBIKHOBEHHOT'O MPOQUJISL.

Orpaxnenue no gepMaM perraercs B BHUJIE YTEIUICHHBIX TUIUT C OOIIMBKAMH W3
(danepbl WM acOOIIEMEHTa, a TaKK€ M3 COOPHBIX LIUTOB MO MPOTOHAM C HACTHJIOM.
Bepxnue mnosica ¢epM BBINONHAIOTCS U3 KJIEEHOM JIpEeBECHHBI MPSIMOYTOJIBHOIO
MaCCHBHOTO CEUEHHMS. 3aTsKKa — U3 KPYTJION CTalld Wi Npo(UIbHON CTaIN.
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Pucynok 1.1 - KoHCTpyKTHBHAS cXeMa TPeyrojbHOM Oe3packocHON (epMbl

JIOCTOMHCTBOM ~ TpPEYTroNbHBIX O€3pacKOCHBIX (epM SBISETCA MPOCTOTa MX
u3rotoBieHus. HenoctatkoM — MOBBIMIEHHBIM —pacxoj] MMJOMaTepuaia BBUIY
3HAUUTENIbHBIX ~M3rHOAONMX MOMEHTOB. (OJHAaKO, YacTUYHO OTOT HEIOCTATOK
KOMIIEHCUPYETCS CO3JAHUEM PA3rpy’KaroOlEro MOMEHTa — MOMEHTa IPOTUBOIIOJIOKHOTO
3HaKa, MOMEHTY OT JICUCTBYIOIIEH HAarpy3Kku. Pasrpykaromuyii MOMEHT CO3/1aeTCs 3a CUET
BHELICHTPEHHOTI'O IIPWJIOKEHUS MPOAOIBHONM CKUMAIOLIEW CHJIbL. JTO JIOCTUraeTcs
HEMOJIHBIM OIUpPAaHUEM TOPLIOB IMaHeNell BepxXHero mosica (epMbl B OMNOPHOM U
KOHBKOBOM Yy3J1ax.

JlepeBsiHHBIE 27IEMEHTHI B Y371aX (DepMbI COETUHSIOTCS JIOOOBBIM YIIOPOM.

Bun v kauecTBO IPEBECUHBI, a TAKXKE MapKa K€ HA3HAYAIOTCS B COOTBETCTBUHU C
tpeboBanusiMu  rhaBsl  CHull I1-25-80 "JlepeBsHHble KOHCTpyKUMH. HopMbl
IIPOEKTUPOBAHMUSA .

Ycunus B snemeHTax (Qepmbl JUisl HakjoHa BepxHero mosica o < 20° ciemxyer
ONPENETATh B IPEAIONOKEHUN IIAPHUPHOCTA Y3JIOB OT JIBYX COYETAHWWA HArpy3Ku
(pucyHok 1.2):

— MOCTOSIHHAS M BpEMEHHAs Harpy3Ka o BCEMy MpOJIETY;

— MOCTOSIHHAs Harpy3Ka o BCEMY MpOJIETY, @ BPEMEHHAs Ha TIOJIOBUHE.

IIpu apyrux yriaax HakJIOHa BEPXHErO MOsCA HArpy3KH ONPEAEIISIFOTCS COINIACHO
YKa3aHUAM NPUIOKeHU 3 [2].
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Pucynok 1.2 - Cratuaeckasi cxema (epMbl TIPH OTIPEAETICHUH YCUITHI B €€ 2JIeMEeHTax.

IIpu nnepBoM coueTaHNM HArpy30K:

- OTIOPHBIE PEAKIINU
-l
2
- YCWJIME B HUXKHEM T0sICe
2
-l
8-h
- CKMMAIOIIIEE YCUJIME B BEPXHEM TOsICe
H
_ 1.
Ny = ;
cosa
- U3TUOAOIIUU MOMEHT
g
1 — 9
32
- TIOTIepeYHasl CHJia B BEPXHEM I0SICE Y OTIOP
0 = q-1,
1 — D
4

- CHJIa CMSTHS B ONOPHOM CEYEHUH BEPXHEro Iosica, €ClM IUIOLajAKa ymopa
NEePHeHANKYJIIpHA K HallPaBJIEHUIO pe3ynbTUpyroen (pucyHok 1.3)

[ 42 2
Nch: Al +H1

IIpu BTOpOM CcOoYeTaHUM HAIPY30K:
- OIIOpHBIE PEAKLIMU

4=, 3S0
2 8
Bzzq_'l_FS_'l
2

4



- YCUIIHUC B 3aTAKKEC

g-1> S-1?
2 = + 5
8-h 16-h
- CKUMAromee yCUJINE B BCPXHEM I105ICE
H
Ny=—2_.
CoOS o

- CHJIa CMATHUA B OITIOPHOM CCUCHUH BEPXHCTO IMOACA

[ 42 2
Nsz: Az +H2.

Pucynok 1.3

PacueT 31eMEHTOB M Y3/I0BBIX COEIMHEHUN (pepMbl HEOOXOJUMO MPOU3BOAUTH B
coorBercTBuM ¢ TpeboBanusimMu CHull 11-25-80 «JlepeBsinable KoHCTpyKUuH. HopMmbl
npoektupoBanus» [1] w CHull 11-23-81* «Cranpable KOHCTpyKuuu. Hopwmbl
MPOEKTUPOBaHMSD [3].

BbicOTy cedyeHHs BEpXHEro Iosica PEKOMEHIYETCS OIPENENATh W3  YCIOBHSA
MOJTYYEHUSI MAKCUMAJIBHO JIOMYCTUMBIX CKAJIbIBAIOIIMX HAMPSKEHUHA Y OTOp.

B 3aBucuMOCTM OT IIMpPUHBI TONEPEYHOrO CEUEHHMsS BEPXHEro  Imosca
paccMaTpuBaeTCs JiBa BapuMaHTa O00pa30BaHMsI CIUIONTHOTO ceueHusi (makera) (PUCYHOK
1.4)
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Pucynok 1.4. BapyaHTbl 00pa30BaHuUs CILIOIIHOTO CEYEHUS
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[Ipennonaras, yro mupuHa cedenus b Oyner B npenenax 135...185mm (mocne
MEXaHMYECKOM 00pabOTKM OOKOBBIX IOBEPXHOCTEH BEPXHEro IOsica) OTHOIIECHUE
BBICOTBI OMIOPHOM TUIOIIAAKH €7 K BBICOTE BCET0 CEUEHUsI Nosca i MPUHUMAIOT B Mpeiesiax
0,4-0,6. TormmHa CJIOSI B YACTOTE 0 MPUHUMAETCA OT 26 10 33 MM.

ITo rpaguxy (pucyHok 1.4) ompenensercs 3HaueHue KodpduuueHta k., Hu

BBIUMCIIICTCS MUHUMAJIbHAs BBICOTA CEUEHHMS TM0sica Mo (hopmyie:
L _L5-0 kg,
Rc;c b

rae k., —KOI(QUIMEHT, y4UTHIBAIOIIUK KOHLEHTPALMIO CKAJIIBAIOIINX HAMPSHKCHUN B

pacu

30HE ONUpaHus PepMBbl.

BeicoTy ceuenust mosica ¢pepMbl OKOHYATEIbHO MPUHUMAIOT C YYETOM TOJIIMHBI
JIOCOK ¥ X MEXaHWYeCKOW 00pabOTKHU MO IUIACTSIM.

VYCTaHOBUB BBICOTY CEYEHHUs] BEpXHEro Imosica (epMbl, OINPENENIeTCs IUIEHO
MPUJIOKEHUS! IPOJOJIBHOM ,CUITBI € (SKCLIEHTPHCUTETOM).

Wzrubaromuii MOMEHT B BepXHEM Tmosice (epMbl OT JIEUCTBHSI MOMEPEYHBIX
Harpy30K M TMpOJOJBHOM CHJIbI, ONpeAeNseMblid MO AepOPMUPOBAHHON cXeMe,

corsiacHo 1. 4.17 [1], pucyHok 1.5 MOXHO NpeICTaBUTH B BUJIE:
Mﬂzﬂ_N'e:l.(M MNJ
& k& & U

rjae ¢ u k, npuHuMarotcs o 1. 4.17 [1]

/(ﬂ(i

3

28

26
24 \
22 \
20 \

c/H 0405 |a6 |08 |99 | 10
i \ Koo l28 |19 | 165013 |17 | 10
74
12
10 -

g¢ 45 fe 47 48 49 1y o/H

Pucynoxk 1.4
6
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Pucynok 1.5. Paznoskenue pa3HO3HaYHON CyMMapHOM SII0pbl MOMEHTOB

[TpoBepka HaMpsOKEHUA B BEpXHEM Tosice (hepMbI IPOU3BOIUTCS KaK B CKATO-
n3rubaemMom 3jieMeHTe 1o Ghopmyiie

N M
+—A <R,
F pacuy Wpacq

rae N — pacué€rHas npoAoJibHAs CUIIA;

Fpaca — IIIOI1816 pACUETHOTO CEUYEHUS HETTO;

W pacu — PACUETHBIM MOMEHT CONPOTUBIICHHUS IIJIOIIAAM ITONIEPEYHOT0 CEUYCHMUS;

R. — pacuétHoe conpoTUBIEHNE NPUHITOIO COPTA IPEBECUHBI COrIacHo Tadu. 3 [1] ¢
y4€TOM HEOOXOAUMBIX KO3 (ULIUEHTOB yCcI0BUiA padoThl no 1. 3.2 [1].

2. Ilpumep pacuera TPeyroJibHOI 0e3pacKOCHOM GepMblI ¢ KiIeeHbIM BEpXHUM
MOSICOM MOKPBITHS MPOMBIILIJICHHOI'0 31AHMSL.

2.1. 3apanue Ha NPOEKTUPOBAHUE

BpInoyiHUTE pacy€r U KOHCTPYUPOBAHUE HECYLEH KOHCTPYKIMHU IIOKPBITUS
TPEYroJibHOM 0€3pacKOCHOM PepMbl C KJICEHBIM BEPXHUM IOSICOM OJJHOMPOJIETHOIO
KapKacHOro 3aanus. Orpaxaaroniye KOHCTPYKIUN MOKPBITHUS — IJTUTHI ¢ (PaHEPHBIMU
OOLIMBKAMH.

Onopamu pepm gBIsIIOTCS Kene300eToHHbIe KOJOHHBI cedeHrueM 400 x 400 mm.

2.1.1. UcxoaHble JaHHBIE ISl TPOSKTUPOBAHUS.

Paiton ctpoutenscta — r. Huxauin Hosropog.
Y4acTOK CTPOUTENBCTBA 3aALHUIIECH OT IPSIMOr0 BO3IEHCTBUSA BETpA.
VYcimoBus dKCIUTyaTallMu KOHCTPYKLMM — TEMIIEpaTypa BO31yXa B OCHOBHBIX
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noMenieHusax 3aanus ¢ = 18°C, oTHOCUTENbHAS BIIAXKHOCTh BO3ayxa ¢ = 76%.
[Iponer 3nanus [ = 18 m; BeicoTa pepmnr 1/8 /.
[Iar koHCcTpyKIMH 3,0 M.
Marepuan KOHCTPYKIMH:
- Ip€BECHHA JUCTBEHHULA 2-TO COPTa;
- ropsiuekaranas craiab C245.
Harpy3ka ot orpaxaeHusi — miauT ¢ ¢panepHbiMu oo1mmBkamu 432 Ila.
KoadpuimeHT Hane:;kHOCTH MO Ha3HAYEHHUIO y, = 1.

2.2. OnpeneneHre reOMETPUUYECKUX pa3MePOB (pepMbl M TPUTOHOMETPUUECKUX
GYHKIMH.

f1g

200 || | 200 0| | | 200

e lp=1-400 —

[ = 18000

Pucynok 2.1. CxeMa nomnepedyHoro paspesa 371aHusl.

PacuértHeblii nposieT pepmbl, ONUPAIONICICS Ha KeNIe300€TOHHBIE KOJOHHBI
(he = 0,4 m) Zp =[-2x0,2=17,6 m.

17,6

Beicora depmer Ay = %-Zp = =22 M.

VYron HakJIOHA BepxHEro nosica a = 14°
sin a = 0,24; cos a = 0,97.

2.3. OnpeneneHne Harpy3oK

HopmaTtuBHast TOBEpXHOCTHAS HAarpy3Ka ot orpaxaenus g = 432 I1a tabm.1 [5].

IlonHOE pacueTHOE 3HAYEHHME CHETOBOM HArpy3ku S Ha TOPU30HTAIBHYIO
MPOEKIIUIO MOKPBITUSL CIIEYET ONPENEIATh 1Mo hopmyrie

§=S8g- 1,
rae S, — pacyeTHOE 3HAY€HHE Beca CHEroBOro MOKpoBa Ha | M> TOPH3OHTAIBHOI
MMOBEPXHOCTH 3€MJIU, IPUHUMAEMOE B COOTBETCTBUHU C 1. 5.2 [2];
U — Ko3(ppuuumeHT mepexoda OT Beca CHETOBOTO MOKpPOBAa 3€MJIM K CHETOBOM
Harpy3ke Ha MOKpPBITHE, IPUHUMAEMBIN B COOTBETCTBUM C IL.IL. 5.3 - 5.6 [2].
S§ =2400-1=2400 IIa.

HopMaTtuBHOE 3HaU€HUE CHErOBOW HArpy3KH CIEIYET ONpPeaeisTh YMHOKEHUEM

pacueTHOTo 3HaueHus Ha ko3 urueHt 0,7.

S"=5-0,7=2400-0,7=1680 Ila.
HopMatuBHas moBepXHOCTHAs! Harpy3Ka oT COOCTBEHHOM Macchl (hepMBbI CO
8



CBSI3IMH MOXET OBITh OpejiesieHa o Gpopmyie:

L g +S"  432+1680
¢ 771000~ 1000
keo 1) 4-17,6
rae k., =4 — k03P PuureHT coOOCTBEHHOM MAacChl CTPONUIBHON QepMbl ¢ yUETOM
CBsI3€il.
PacuérHas noBepXxHOCTHas Harpy3ka ot orpaxaenus g = 506 I1a ta6mn. 1 [5].

PacuétHas noBepXHOCTHas Harpy3ka ot Beca pepMbl CO CBI3IMHU
g4 =g§b ¥ =159,9-11=175,9 Ila

rae yr = 1,1 — Ko3pGUIMEHT HaleKHOCTU 10 HArpysKe, ompeaenseMsli no tadi. 1

2].

CymMmmapHasi HopMaTHBHasI TOBEPXHOCTHAsI HArpy3Ka
q"=g" +g4+8" =432+159,9+1680 =2271,9 Ila
CymmapHas pacuéTHasi HOBEpXHOCTHAsI HArpy3Ka
q=g+g4+S5=506+1759+2400=30819 Ila
JIuHeriHas HOpMaTUBHAs Harpys3Ka
q, =q"-B=22719-3=68158 H/m
JluneriHas pacyeTHas Harpys3ka
q,=¢q-B=30819-3=9245,8 H/m
rae B = 3,0 M — mar KOHCTpYKIUH.
JIuHeriHas MOCTOSIHHAS HArpy3Ka
g’ " =(g +g4) B=(506+175,9)-3 =2045,8 H/m.
JluHeriHas BpeMEHHAs Harpys3ka
qF =S8-B=2400-3=7200 H/m.

=159,9 Ila,

ITpoBepka

nocm

q,=49,"" +q;
9245.8 = 2045,8 + 7200

2.4. Onpenenenre yCUINK B 31eMeHTax (pepMbl.

depma pacCUMTHIBACTCS HA IBA COUETAHMS HArPy30K: IOCTOSTHHAS M BpeMEHHast
0 BceMy MpoJiETy (epBOe COUETaHNE) U TTOCTOSIHHASI HATPY3Ka 1O BCEMY MPOJNETY U
BpEMEHHas Ha MOJIOBUHE MpoJieTa (BTOPOE COUETaHUE), PUCYHOK 2.2.

IIpu nepBoOM coyeTaHUU HArpy3oK:
OnopHble peakuuu

q,°l, 92458-17,6
2

=81363 H

A4 =B =
Ycunme B 3aTAXKKE

q,-1, 92458-17,6°

= =162726 H.
8-y 82,2
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Pucynok 2.2. PacuérHas cxema (hepMmbl.

C)KI/IMaIOH_II/IC YCUJIKA B BEPXHEM ITOSACEC
v _162726

1 = =

cosa 0,97
N3rubaroniuit MOMEHT OT HArpy3KH MO BEPXHEMY MOSCY
g, 9245817,62

32
ITonepeunas cuiia B BEpXHEM I105ICE

q,1, 92458-17,6
Ql = =
4
Cuna cMATHS B OIOPHOM CEYEHHH BEpXHEro nosica (pucyHok 1.3)

Nj =142+ H} =/81363% +162726 =181934 H.

=167759 H.

M, = =89500 H-M

= 40682 H

IIpu BTOpOM CcOoYeTaHUU HAIPY30K:
OnopHble peakuuu
_4l, 3 41, 20458176 3 7200-17.6

2 4 2 2 4
_9 0y 147l 20458176 1 7200-17,6
2 4 2 2 4
Ycunme B 3aTSIKKE
4", L9 15 20458-17,67 , 72001767
8-hy  16-hy 8-2,2 16-2,2
Ckumarolye ycuaus B BEPXHEM TOSICE Y ONOPBI

N, = Hy 99366 _ 60440 1.
cosaa 097

A, = 65523 H

=33843 H

B,

=99366 H.

2
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Cuia cMATHS B OINIOPHOM CCUCHHUHU BCPXHCETO I1OACA
Ny =42 + H} =65523% +99366> =119025 H.

2.5. Ilonbop ceueHust BEpXHETro nosica

BeicoTy cedyeHuss omnpeaenuM U3 YCJIOBHMS MOJYYEHUS MaKCHUMAalbHO
JOMYCTUMBIX CKaJbIBAIOLIMX HANPSIKEHUNW y omop (epmbl, AJIS YEro HCHOJIb3yeM
hopmyiy

o = L5-0, -k, _ L5- 406682 1,9
b pacy " Rex masn * Meq Mg M, 0,135-1,5-10°-1,05-0,9-1
1€ Ry man — PACUETHOE CONPOTUBIIEHUE JPEBECHHBI CKAJBIBAHUIO B/IOJb BOJOKOH
(m. 3.1. [1]);
My, Mg, M, — KOIPOUITUEHTHI YCTI0BUN paboThI (1. 3.2. [1])

3anaBasich OTHOIIEHUEM BBICOTHI YIIOPHOM MJIOIMIAJIKH €7 K BBICOTE CEUECHHUS Moy,
paBubIM 0,5 [4] mpunumaem k.. = 1,9 (pucynok 1.4).

C yyerom coprameHra npuHumaeMm #,, = 0,026 mx24 =0,624 M, npudem

=0,609 m.

TOJIITUHY CKJICMBACMBIX CIIOCB B 3JIEMEHTAaX, KaK MPABWIIO, HE CIEAYET MPUHUMATH
oonee 33 mm. (1. 5.7. [1]).

[IpoBepsieM HamMpsHDKEHHE B BEPXHEM TOSICE IS IEPBOTO COYCTAHUS HArpy30K 110
bopmyne

M
Ny + Al <R.,rne
Fpacq Wpacq
M _Mql _ My,
A1~
51 gl-kl-ll

JI1s1 NpUHSATHIX pa3MEPOB UMEEM ILIONIA/Ib MOTIEPEYHOTO CEUCHUS

Facs =Ny beey =0,624-0,135=0,08424 M’

MOMEHT CONPOTUBIICHUS

2 2
o bee i (0135060247 (o0
P 6 6

PacyeTHas J/TMHA 2EMEHTa BEPXHETO Mosca
o Ly 176
P 2.cosa 2-097

=9,072 m.

I'mbxocTh
1 - pel, 19072
¥ 0289-h,,, 0,289-0,624
Koaddunment y onpenensiercs cornacHo m. 4.21 [1]
M, =M;=89500 H-™m (pucyHnok 1.5)

b

2
g =1 A M -

3000- F6p 'Rc,ma@z Mg M, =M, Mg

2
1 50,3°-167759 —0.8955

B 3000-0,08424-15-10°-0,945-1,05-1,2-0,9

11



rje R. — pacueTHOE CONMPOTUBIICHUE APEBECUHBI CKATUIO BI0JIb BOJIOKOH (1. 3.1. [1]);
Mg, My, My, Mg — KOIPIULIIMEHTHI yeoBui padoTsl (1. 3.2. [1])
k,, nJ1st IPSIMOYTOJIBHOM SIIOPBI U3rubdaronux MoMeHToB (1. 4.17. [1])
ky =a,+& (1-a,), rae a, = 0,81
Toraa k, =0,81+0,8955-(1-0,81)=0,9801
My = N;-e=167759-0,156 = 26170 H-m
IJ1€ KCLIEHTPUCUTET IPUIIOKEHUSI HOPMAIBHOW CKMUMaroLen cuiibl. [Ipu oTHOIIEHNM
BBICOTHI YIIOPHOU IJIOMIAJKH € K BBICOTE CEUECHUS M ey, paBHOM 0,5
e=0,25h.,= 0,250,624 = 0,156 m.
My My, 89500 26170
& &k, 08955 0895509801

[IpoBepka nmpouHoCcTH

My = =70127 Hm

N Mﬂl
F ! +W SRc,ma@z'mwz'me'mn'm6
pacy pacy
167759 70127 10 106 74 <15-10° .0,945-1,05-1,2-0,9 =16,07 -10° Ia
0,08424  0,008761
IIpoBepsieM NpUHATOE CEYEHUE I BTOPOT0 COYETAHUs Harpy30K
M M
]‘4’212 — 9 N2
52 52 ) kHz

M, =M, = 89500 H'm

My, =N, -e=102440-0,156 =15981 H-m
2N

S =1 2 =

_3000-F5p ‘R, -mgz-m,,-m, -m,
2
i 50,3 1602440 09362
3000-0,08424-15-10°-0,945-1,05-1,2-0,9
k,, =0,81+0,9362-(1-0,81)=0,9879
v My My, 89500 15981
A2 &k, 09362 0936209879

[IpoBepka nmpouHoCTH

=78320 H'm

M
Ny [z R.
F pacu Wpacq

102440 N 78320
0,08424  0,008761
[IpouHocTh OOecneyeHa

=10,16-10° [Ta <15-10°-0,945-1,05-1,2-0,9=16,07 - 10° ITa

2.6. [Tonbop ceueHust HUKHETO Nosica

H=H;=162726 H
3aTsKKa B Mpejiesax OMoOpPHOro y3Jia BRIMIOJIHEHA U3 IBYX KPYTJIbIX CTEPIKHEH U3
ctanu C245, Ha cpelaHeM yuacTKe MpojieTa — M3 OJHOro CcTepxkHs. TpeOyemas

12



IJIOLAAb JBYX CTEp’KHEW 3aTSKKU C y4€TOM Kod3(ppuuueHTa yciaoBuil paboThl y, =
0,95 (m. 6 6 tabn. 6* CHull I1-23-81*) [3] u ko3dpdunmenta m, = 0,85,
YUHTBHIBAIOIIETO BO3MOXHYIO HEPAaBHOMEPHOCTh PACIPEACIICHUs YCUIIUS B ABOMHOM
ke (CHull 11-25-80 1. 3.4)

A 2

H 16272,6(ke)
Kony — = = ,23 cM
R,-m, -y, 2450-0,85-0,95
rae R, — pacyeTHOE CONPOTUBIIEHUE MPHU PACTSHKEHUM JJI CTaJbHBIX KOHCTPYKIIHM,

3naHuil u coopyxkenu (tads. S1* CHull 11-23-81%*) [3]
[Tpunumaem 2 crepxus d = 23 mm (I'OCT 2590-88) Ilpunoxenue 2.

TpeOyemas mioiaab CEUeHHs CTEPKHS HA CPEHEM YHaCTKe MpoJieTa
H 16272,6(ke
Aepeon =—— = 602) _ 6 51 o
R, 2500
rae Ry, — pacdyeTHOe CONpOTHBJIEHHE OOaTa Kiacca MPOYHOCTU 6.6 pacTsHKEHUIO

(tabn. 58* CHull 11-23-81%*) [3].
[Tpunumaem crepxkenb d = 29 mm (I'OCT 2590-88) [Ipunoxenue 2.

2.7. Pacuer y3JI0BBIX COCIMHEHUM

2.7.1. OnopHsIil y3ed.
KoHcTpykius onopHoro y3na (pepMbl IpUBeieHa Ha pUCYHKe 2.3.

T . 7

N —

1/

Pucynox 2.3. OnopHslii y3en. 1 — onopHas miuTa; 2 — yrmopHas rimra; 3 — (hacoHKa.

B MecTe yriopa BepXHUH MOSIC MPOBEPAETCS HA CMSITHE
[momane cmsaTUs
F = € bcel{
cm T
cosa
0. — YTOJI MEX/1y HAIPABJIEHUEM BOJIOKOH U HOPMAJIbIO K OIMIOPHOM TIJIOLIAJIKE;

¢ —BBICOTA OTMIOPHOM TUIOMIAKK, TpruHUMaemas B rpezenax (0,4-0,6) - h

03120135 i
0,97
Hanpsixkenns cmsarus
- N _ 181934 54108 <R, =15-10°-1.2-09 =16,2-10° TTa
F, 004342

M
ITpoBepka ynoBieTBOpSIETCA.
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TpeOyemas mioimaab OMOPHOW IUIMTHI M3 YCJIOBUS MEpPeNayd €10 PEeaKUUU OIMOpbI
(dbepMbl Ha KeIe300€TOHHBIE KOJIOHHBI.
ITpu aTOM

PR 9.10°

M

F'™ = A _ 81363 0,00904 M> = 90,4 cm’

rae R., = R,, = 9 MIla — pacuetHoe conpotuBieHue O0eroHa mapku 200 cmsTuio,
PaBHOE IIPU3MEHHOU IIPOYHOCTH R,
[Tnomane ONMOpPHOM IUIUTHI NPUHUMAEM KOHCTPYKTHUBHO

F? =150 My x 300 Mm
[Tpu 3TOM mOIaAb OTIOPHOM TUIUTHI
F? =0,15%0,3=0,045 > > F =0,00904 M°

TonmuHua OMOPHON IJIWUTHI OMPEACISIETCS W3 YCIOBUS MPOUYHOCTH Ha H3THUO
KOHCOJIBHOT'O y4acTKa (pUCyHOK 2.4)
N3rubaromuit MOMEHT B TIOJOCE€ IUIUTHl E€AMHUYHOM IIHPUHBI B CEUEHUH
OmpeneIsieTCs

. 2 . 6 . 2
M:GCMz af _1808:10°-0,076" _ o) s
A
rae o, = —- = 81363 _ 1 808106 ITa = 1,808 MITa
F® 0,045
N
AN
! N
S 8
. S 3
8
-
™ N
|
é T
150

Pucynok 2.4. K onpeaeneHuto TOIIMIMHBI ONOPHOM IJIUTHI. a; — AJIMHA KOHCOJIBHOTO Yy4acTKa
IUTUTHI; a3 — MOJIOBUHA MIMPUHBI IIIUTHI (LIMPUHBI TOTYapKH).

2
or
6
W3 ycroBuii IPOYHOCTH TPEOYEMBI MOMEHT CONPOTUBIICHHS IIOIIAIN TUIUTHI

MOMEHT CONPOTUBIIEHHS MOIOCH! IUIMTHL W, | =

R, =240 MlIlIa crans C245 (tabn. 51* [3])
14



v.= 1,2 — koappunuenT yciaosuit pabotsl (Tadia. 6 [3])
IIpupasuusaem W, = W, ;, nonyuum

5 [CM_ [652L5 o000,
R,y \240-10°-12

[TpuHauMaeM ToauuHy onopHoi KTkl 0; = 10,5 mm (o 'OCT 19903-74%*)
[Tnomanp ynopHo# miutel (2), pucyHoOK (2.3) corjiacHO paHee MPOU3BEICHHOMY
pacuety Topua nojsydepmbl Ha CMITHE YOBIETBOPSAET YCIOBUIO MPOYHOCTH.
Tonmuua TIMTBI OMpeAenseTcs W3 YCIOBUW MPOYHOCTH HA  H3THUO,
paccMaTpuBasi OJOCY TIUTHI €UHUYHON IIUPHUHBI.
N3rubaromniuit MOMEHT B TUIUTE

. 2 . 6 . 2
vy d gaz 424 108 0.074" _ 16023 Hon

=4,24-10° Ia

Ny

rae g =0 =
M
@, — TIOJIOBUHA IIMPUHBI IUIATHI (ILUMPUHBI TOTYapKH)

5
6

W3 ycnoBuil npoyHOCTH TpeOyeMblil MOMEHT CONTPOTUBIICHUS CEYEHUS TITUThI

MOMEHT CONPOTHUBIIEHHS OJOCHI IUIUTBL W, , =

IIpupasusas W,, = W,,, nonydum

5y - [SM_ [6:29023 000,
R, -y, \240-10°-12

[TprHMMaeM TOMIIMHY YHOPHOH TUTHI 0; = 8 MM (110 TOCT 19903-74%*)

Kpyrasie cTepkHu 3aTskKd npuBapuBarorcs K (aconkam (3), (pucyHok 2.3)
YEeTBIPbMS YTJIOBBIMH IIIBAMH, KOTOpBIE JOJDKHBI BOCIPHHUMATh YCHIIME, PaBHOE
pacriopy gpepmhsl.

PacuétHas nmuHa cBapHOTO IIBa OMPEENSIeTCS U3 YCIOBHS MPOYHOCTH HA Cpe3
10 IByM CEUYEHHSIM — IO METAJLTy I1Ba U TI0 METAJLTY TPAHUIIBI CIUIABICHUSI.

MaxkcuManbHBIN KaTeT 1Ba IPU CBApKE JINCTA U KPYTJIOTO CTEPIKHS

kp=12-t=12-8=9,6 mm (. 12.8 [3])

MuHnuManpeHas BelMunHa ks coriacHo tabmuue 38* [3] mpu py4yHoil cBapke ky = 8
MM.
Pacu€Tnasa anuHa mBa, npuHUMaeMasi MEHbIIE €ro NOJIHOUM JiuHbl Ha 10 MM, 11O
MeTaJlTy IIBa onpeensieTcs o popmyre
H 162726

4Ry -Brkp-vy-ve 4-180-10°-0,7-0,008-1-1
rae R,y = 180 Mlla — pacueTHOE CONPOTUBICHHUE CPE3y IO METAJULy IBa A D42
(Tabn. 56 [3]);
Br=0,7 — xo3pPunneHT, NpUHUMAEMBIN IPU CBapKe JIEMEHTOB U3 CTalIH, COIVIACHO
m. 11.2 [3]
ky = 0,008 — xateT mBa (8 MM)
v.= 1,0 — koapdunment ycaoBuit padoTsl (Tada. 6 m. 6.6 npumedanue 3 [3])

=0,0404 m

w
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= 1,0 — KoO3pdunmeHT ycnosuil padboTh! mBa, cornacHo 1. 11.2 [3]
Pacu€rnasa anuHa miBa, npuHUMaeMasi MEHbIIE €r0 NOJHOW AMuHbI Ha 10 MM, 1O

METaJITy TPaHUIIbI CIJIABIICHUSI OonpeiensaeTcs o popmye

;o H B 162726

Y 4R, -B.kpvve 4-1665-10°-1-0,008-1-1
rae R,, = 0,45-R,, = 0,45:370 = 166,5 MIIa — pacyeTHOE CONPOTUBIECHUE CPE3Y MO
MeTaJlTy TpaHullbl criaBienus (m. 3.4, tabma. 51* [3]);
f-=1,0 — xoapduLMeHT, NPUHUMAEMBbINA TIPU CBAPKE 3JIEMEHTOB U3 CTajHd, COrJIAcHO
m 11.2 [3]
ky = 0,008 — xaTeT miBa (8§ MM)
7.= 1,0 — koappunmenT yciaosuii pabotsl (Tadi. 6 m. 6.6 npumevanue 3 [3])
z= 1,0 cormacno m. 11.2 [3]

JInuHy 1mBa IpMHUMAaeM KOHCTPYKTHBHO, C y4eTOM ycioBui 1. 12.8[3] , HO HE MeHee
51mm ([, + 10 MM =41+ 10 =51 mm).

=0,0305 m

2.7.2. KOHBKOBBIH y3€I1.
KoHcTpykiust KOHBKOBOTO y3J1a pepMbl IPUBEJICHA HA PUCYHKE 2.5.

| 'I [epebarrag Haknadka — § C =135 m
2 momyuHal 95 mm %
R
+ e T eSS
ha + | 4 4 i q
a=95mm a=95mm

Ri| (R
[1= 240

|
Rzy (= 1000 |

Pucynok 2.5 — KoHbKOBBIH y3€1

Pacuér y3na cBoauTcs kK moa0opy HEOOXOAUMOTO Yucia OOJTOB B KaXKJIOM U3 JABYX
PAI0B MOJIOBUHBI HAKJIAJKHU U3 YCIOBUSI BOCIIPUATHS MMOMEPEUYHBIX CUII B y3JI€:
- B ceueHuu 1

ny = Rl
: 2. Tmin
A
_ qip 'Zp

0

— TIOIIepeYHas CUJIa, oNpeAesieMas U3 yCIOBUs 3arpyKEHHUs] BEPXHETO
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nosica (hepMbl OTHOCTOPOHHEW HArpy3Koi ¢

0= 7200-17,6 15840 H
15840 -
Rl —I_W—19800 H= 19,8 kH

1,2
Tmin — MUHUMaJTbHAsI pacy€THAsI HECYIasi CIIOCOOHOCTh YCJIOBHOTO cpe3a 0ouTa.
PaccuuThiBaeMoe COETMHEHHE OTHOCUTCS K JIBYXCPE3HBIM CUMMETPUYHBIM, TOTIa TI0
tabn. 17 [1] ¢ ydeToM mepenayu yCWIHs MOJ[ YIioM K BOJIOKHaM o = 76° (mis
BepxHero mnosica ¢epmol), k, = 0,647 tadn. 19 [1]; a = 90° (ansa AepeBSIHHBIX
HaKJIaNIoK), k, = 0,6 Tabn. 19 [1];

TS, =05-cd-ky-m,-m,=05135-1,6-0,647-12-09=7,55 «H
T4 =08-a-d-k,-m,-m,=08-95-1,6-0,6-12-0,9=7,88 xH
T, =(18-a% +002-a%)-\Jk, -m, -m, =(18-1,6> +0,02-9.5%)-J0.6-12-09 =516 kH
T,=25-d* - \Jky -m, -m, =2,5-1,6*-1/0,6-1,2-0,9 =5,15 kH

Heo0xomuMmoe unciio 60JTOB B ceyeHuu 1

n = 98 _ 1,92 .
2-515
[Ipunumaem 2 Gonra
- B CEUECHUH 2
n, = R rIe
2 = ’
2 Tmin
R, = 0 = 15840 =3960 H= 3,96 xH
L, 12
[ 0,24
Torna HE0O0X0AUMOE YHUCIIO OOJITOB B CEUEHUHN 2
ny = 396 =0,38 mT.
2-515

[TpuHumaem 1 Oomnr.

2.8. 3amuTHBIE MEPONIPUATHUS OT THUECHUS U BO3TOPAHUS.

Bompoc 0 [10JroBeYHOCTH JEpPEBAHHBIX KOHCTPYKLMH MMEET BaXHOE
HapOJHOXO3MCTBEHHOE 3HAUEHHUE U TPEOYET paIuKaIbHOIO PEIICHHUS.

3anuTHBIE MEpONpUATHS 10 O00ECHEYEHUIO JOJTOBEYHOCTU  KIIEEHBIX
JNEPEBSHHBIX KOHCTPYKLIUM HAIPaBJICHBI:

- Ha CO3JaHMe 3allUTHONU BOJOCTOUKON IUICHKH Ha MIOBEPXHOCTHU, KOTOpas
NPENSITCTBYET NPOHUKHOBEHUIO B IPEBECUHY aTMOC(EPHOI BJIaru U BOASIHBIX
[1apoB;

— Ha 3alUTy TOPLIOB KIECHBIX ICPEBAHHBIX KOHCTPYKLUMHI. Pemenne
ATOM 3a/1a4u 0COOEHHO Ba)KHO, OCKOJIBKY CKOPOCTh IPOHUKHOBEHUS BJIaru B
JIPEBECUHY BJ0JIb BOJIOKOH 3aMETHO OOJIbIlIE, YeM nonepek. JJisi BbIMOJHEHUs
3aIUTHBIX MOKPBITUNA MOTYT UCIIOJIb30BaThCS JIAKOKPACOYHbBIE MATEPUAIIBI,

KOTOPBIC CO3AAI0T HA MOBECPXHOCTHU BHaFOCTOﬁKyIO, 9JJaCTUYHYIO U
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TPEMIMHOCTOUKYIO TUICHKY.

K HUM oTHOCSATCS neHTadTaseBble, ypeTaHOBbIE, MEPXIOPBUHUIOBBIE TPYMIIbI
JJAKOKPACOYHBIX MaTepHalioB. BUIbI JIAKOKPACOYHBIX NMOKPBITUM, WX CBOMCTBA U
HeoOXoaumas TOJIIMHA CJIOS MPUBEJACHBI B MPUIIOKEHUU 8 [6] . DcTeTHdeckue
CBOMCTBAa 3alIUTHBIX IJIGHOK pPa3HOOOpa3Hbl — MOXHO MCIOJIB30BaTh Kak
YKPBIBUCTBIE (AMau), TaK U IPO3payHbIe (JIAKH).

s o6paboTKK TOPLOB JEpeBsIHHbIX KieeHbIX KoHcTpykuui (AKK) moryr
MCTO0JIb30BaThCA THOKOJIOBbIE MacTUKkH ¥Y-30M (I'OCT 13489-79) u YT-32 (TY
38 105462-72), nocraBisieMble B KOMIUIEKTE C BYyJIKaHU3Upyloled mactoil Ne9.
MacTuKHi OTIMYAKOTCS BBICOKOM BJIAro-, Mapo-, ra30HENPOHUILIAEMOCTBIO, XOPOIIIO
MOAA0TCS PEMOHTY, MOTYT OKpaIllIUBAThCS neHraTaleBbIMU U
MEPXJIOPBUHUIIOBBIMU dMAJIIMH.

Boicokoe  kauectBo 3amuthl  TopuoB JIKK  oOecneumBaercs mpu
UCIIOJIb30BAHMHU COCTABOB HA OCHOBE 3MOKCHUHBIX MOAUPUIMpPOBaHHBIX cMod K-153
u K-115, a Taxxe Ha ocHOBe 3mokcuaHou mmatriaesku OII1-0010.

3amutHas obpabdorka JIKK moimkHa mpou3BOAUTCA B 3aBOJICKUX YCIOBUSIX Ha
NPEANPUATUSX, TJI€ OHU OBLJIM U3TOTOBJIEHBI, MOCJE BBHIOOPKHU THE3Jl U CBEPJICHUS
orBepctuil. B Mectax omupanus "ecymux JIKK Ha kene300€eTOHHBIE KOJOHHBI
MEXAY  JPEBECMHOW  KOHCTPYKIMH W  MaTE€pHaJIOM  ONOPHl IpPH  HX
HEMOCPEICTBEHHOM KOHTAKTE CJIEAyeT BBOJAWUTbH IPOKIAAKHA, W3 JBYX CIOEB
crexsopyoepouna (I'OCT 15879-70), rugpoumsona (I'OCT 7415-74%*), uzona
('OCT 10296-79) wunu oxpnoro ciosi ruapodbyrwna -1 (TY 21-27-57-78),
rugpoiena -P na mactuke [«JIMJIO»(TY 21-27-87-80), «Benta» (TY 21-27-39-
78), «m3om» (TY 21-27-88-80)], noBomnacta (TY 5774-001-58590414-2002),
n3orutacta (TY 5774-005-05766480-95) .

Hecymmne JIKK cnenyer nenaTb OTKpPBITBIMH, XOPOLIO MPOBETPUBAEMBIMU,
JOCTYHHBIMU BO BCEX YaCTAX AJIL OCMOTpa U MPOPUIAKTUYECKOTO PEMOHTA, B TOM
YHUCJI€ U BO30OHOBIECHMS 3aUIUTHBIX MOKPBITHIA.

Jns ornesamutHoi oOpaboTku Hecymux JKK, skcnmyaTtupyembix B cpene ¢
OTHOCUTENbHON BIAXXHOCTHIO BO3AyXa 10 75% MOXeT OBbITh HCIOJIb30BaHA
kpacka BIIM-2]1, moBepxHocTHO-nmponuTouHsli cocTtaB IIII ¢ nociaenyronum
HaHECEHHEM MEPXJIOPBUHUIIOBBIX WJIM MEHTaPTaJEBbIX JIAKOB WU HMaJeH.

Hnsa  ornesamutel  JIKK, Haxogdmmxcs B  yCJIOBUAX TMOMEUICHUNA C
OTHOCHUTEJILHOW BIJIA)KHOCTBIO BO3AyXa BbIlIE 75% pEKOMEHIYIOTCA NMOKPBITHS Ha
ocHoBe XB-5169, OC-12-01, OC-12-03 [7].

Jns 3amuTsel OT KOPPO3MHM METAUNIMYECKUX DJIEMEHTOB KOHCTPYKIMU
HCTOJIB3YIOTCSl JTAKOKPACOYHBIE MaTEpUalIbl, XapaKTEPUCTUKU KOTOPBIX IO THUILY
MJIEHKOOOpa3yoIIUuX IPUBEICHbBI B IpHIokeHuu 15 [6].

2.9. OdopmieHne NOsICHUTEIbHON 3aMMUCKH.

B nosicHUTEnbHOM 3alMCKe NMPUBOAMUTCS BBINIOJHEHHBIM CTYJIEHTOM pacyeT B
ONpENEICHHON JIOTUYeCcKoi mocnenoBaTeabHoCcTH. CoaepkaHue JOJKHO OBbITh
pa3douTO HaA paszaensl, MNOApa3[Aeiabl W IYHKTbl, COOTBETCTBYIOLIUM OO0pazoM
npoHymepoBaHHbie. [lopsaakoBbIif HOMEp pa3zena o0o3HayaeTcst apaOcKon U@ poil.
Homep moapaznena oOpa3oBaH HOMEpPOM paszjielia M Mojapaszjena, pa3/ieIeHHbIX
Toykor. HoMepa MyHKTOB COCTOAT U3 HOMEpaA pasielia, moapaszeiia U MyHKTa C
TOYKAMH MEXAY HUMHU.
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®opMyJibl, KOTOPbIE UCTIOIB3YIOTCS B TEKCTE, JOJKHBI ObITh, IPEACTABICHBI
B OYKBEHHOM BHUJE C Toclenyrueid pacimupoBKO CUMBOJIOB M HAaXOXICHUEM
YUCJICHHOTO 3HAYEHUS UCKOMOU BEJIMYUHBI.

YepTe:xku U PUCYHKH, HEOOXOAMMBIE Ui WJUIIOCTPALMU pacyeTa, JOJKHBI
OBITh TPOHYMEpPOBaHbl M CHA0XEHbl MOAMUCAMM, MOSCHAIOIIMMHU COJIEpKaHUE
U300paKeHUsl.

Hywmepanus 1ucTOB NOSCHUTENBHOM 3aMTMCKH TOKHA ObITh CKBO3HOIA.

Cnucoxk nurepaTypsl IPUBOAUTCS B KOHIIE 3aIIMCKHU.
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Ipunoxenue 1

HomunanbHbpie pa3smepbl TONIMIMHBI W IIMPUHBI OOPE3HBIX MUJIOMATEPHAIOB C
napauieTbHBIMA KPOMKaMU M TONIIUHBI HEOOPE3HBIX U OOPE3HBIX MHJIOMATEPUAIOB
C HemapauieIbHBIMU KPOMKAaMHU JOJKHBI COOTBETCTBOBATh yKa3aHHBIM B TaOIUIle
(mpumenutensHo kK [OCT 24454-80).

HomuHasbHbIE pa3mMepsl TOJIIIMHBI U IIHPHUHBI

Tomnmuna, [upuna, Mm

MM Pexomennyemas Jlonyckaemas

16 75 100 | 125 150 — — — — —
19 75 100 | 125 150 175 — — — —
22 75 100 | 125 150 175 | 200 | 225 — —
25 75 100 | 125 150 175 | 200 | 225 | 250 | 275
32 75 100 | 125 150 175 | 200 | 225 | 250 | 275
40 75 100 | 125 150 175 | 200 | 225 | 250 | 275
44 75 100 | 125 150 175 | 200 | 225 | 250 | 275
50 75 100 | 125 150 175 | 200 | 225 | 250 | 275
60 75 100 | 125 150 175 | 200 | 225 | 250 | 275
75 75 100 | 125 150 175 | 200 | 225 | 250 | 275
100 — 100 | 125 150 175 | 200 | 225 | 250 | 275
125 — — 125 150 175 | 200 | 225 | 250 —
150 — — — 150 175 | 200 | 225 | 250 —
175 — — — — 175 | 200 | 225 | 250 —
200 - - - - - 200 | 225 | 250 -
250 — — — — — — — 250 —
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IIpunoxenue 2

JlmameTp mpokaTa, TUIOIIAb MOMEPEYHOTO CEUCHHUS OJTHOTO H JIBYX CTEPIKHEH
(mpumenurensHo Kk TOCT 2590-80)

ITnomans Hnomazns ITnomans Hnomazns
MIONIEPEYHOTO MIONIEPEYHOTO
MIONIEPEYHOTO MIONIEPEYHOTO
Tuamerp d, ceuenust | Jmamerp d, CeYeHUs
M ceYeHus 1BYX . ceYeHus 1BYX
OIHOTO 2| CTEp)KHEH, OAIHOTO 2| CTEpXKHEW,
CTEPKHS, CM o CTEPKHS, CM ot
5 0,1963 0,3926 33 8,533 17,066
5,5 0,2376 0,4752 34 9,079 18,158
6 0,2827 0,5654 35 9,621 19,242
6,3 0,3117 0,6234 36 10,18 20,36
6,5 0,3318 0,6636 37 10,75 21,5
7 0,3848 0,7696 38 11,34 22,68
8 0,5027 1,0054 39 11,95 23,9
9 0,6362 1,2724 40 12,57 25,14
10 0,7854 1,5708 41 13,2 26,4
11 0,9503 1,9006 42 13,85 27,7
12 1,131 2,262 43 14,52 29,04
13 1,327 2,654 44 15,2 30,4
14 1,539 3,078 45 15,9 31,8
15 1,767 3,534 46 16,62 33,24
16 2,011 4,022 47 17,35 34,7
17 2,27 4,54 48 18,1 36,2
18 2,545 5,09 50 19,64 39,28
19 2,835 5,67 52 21,24 42,48
20 3,142 6,284 53 22,06 44,12
21 3,464 6,928 54 22,89 45,78
22 3,801 7,602 55 23,76 47,52
23 4,155 8,31 56 24,63 49,26
24 4,524 9,048 58 26,42 52,84
25 4,909 9,818 60 28,27 56,54
26 5,307 10,614 62 30,19 60,38
27 5,726 11,452 63 31,17 62,34
28 6,158 12,316 65 33,18 66,36
29 6,605 13,21 67 35,26 70,52
30 7,069 14,138 68 36,32 72,64
31 7,548 15,096 70 38,48 76,96
32 8,042 16,084 72 40,72 81,44

22




TonmuHa TMCTOBOTO TOPSYEKATAHOTO TIPOKaTa
(mpumenutensHo k 'OCT 19903-74%*), mm

IIpunoxenue 3

0,4 3,5 14,5 27 78
0,45 3,8 15 28 80
0,5 3,9 15,5 29 82
0,55 4 16 30 85
0,6 4,5 16,5 31 87
0,63 5 17 32 90
0,65 5,5 17,5 34 92
0,7 6 18 36 95
0,75 6,5 18,5 38 100
0,8 7 19 40 105
0,9 7,5 19,5 42 110
1 8 20 45 115
1,2 8,5 20,5 48 120
1,3 9 21 50 125
1,4 9,5 21,5 52 130
1,5 10 22 55 135
1,6 10,5 22,5 58 140
1,8 11 23 60 145
2 11,5 23,5 62 150
2,2 12 24 65 155
2,5 12,5 24,5 68 160
2,8 13 25 70
3 13,5 25,5 72
3,2 14 26 75
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Pauca MBanoBHa MouieBa
Buranuii Bukroposuu Epmoitaes

PacueT 1 KOHCTpyUpOBaHKHE METAIIIOIEPEBAHHBIX 0€3PACKOCHBIX TPEYTOIbHBIX
bepm

Meroauueckue yKa3aHus MO BBIITOJHEHUIO CAMOCTOSITEIIbHON MPAKTUYECKOU
paboTel a7 ctyneHToB HanpasieHus 270300.62 ApxuTtekTypa cielualbHOCTH
270301.65 Apxurekrypa

Ilognucano x neyatu 2010 .

®opmart 60 x90 1/16
bymara razernas. Ileyats opcernas. Yu. uzg. uzg. ia. 1,3 mu. Yeu. new. n. 1,4 . 1.
Tupax 200. 3aka3 Ne
Huxeropoackuii rocyaapCcTBEHHbBIN apXUTEKTYPHO-CTPOUTEIBHBIN YHUBEPCUTET
603600, r. Huxuuii Hosropon, yin. Uneunckas, 65
[Honurpagpuueckuit uentp HHI'ACY
603600, r. Hmwxuuii Hosropon, yn. Uneunckas, 65
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