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BEPTUKAJI HOPMATHUB (MEBEPUN) IOKJIAP

2-xaaBa

T/p Beptukan rokinapHUHT Vo Hopmarus roknap

HOMJIAHUIIIH Ooupiuru KUAMaTIapu

A. loumuii
1. | Tom émMa Ba UICUTKUY Ba3HU kH/Mm? 1,35
2. | ToM Ba opaénMa TuuTanapy Ba3HU -/]- 6,0
3. | Ilon Ba TycuKIap Ba3HH -1/- 2,5
4. | Ila"en neBopiiap Ba3HH -//- 2,0
5. | TacmacuMOH oliHaIap Ba3HU -/1- 0,5
6. | YcryH Ba pureiiap BazHu xkH/m3 25,0

b. Y30K MyiaTiam MyBaKKat
7. | CranmoHap KMX03J1ap Ba3HU kH/Mm? 16,0
B. Kucka myanatiau
8. EnManapra TyIIaJUTaH KUCKa kH/Mm? 5,0
MYJIATIIN FOKJIap

9. | Kop kH/Mm? 1,0




XHUCOBJIAIIT'A TOUP MUCO.JI

Xucobuaill yuyH MabIyMOTJIap:

Kypunuin MaliIOHUHUHT CeUCMUKIUTY — ( 0ai, TOIKeHT 1.
Kypunuin Malijlony TpyHTUHUHT 3Wi3miaBuid Toudacu — 1.
Yetku yerynnap kecumu — 0,4x0,4 m.

Vpra yerynnap kecumu — 0,4x0,5 M.

Yerynnap opacunaru macoda - £ = 6,0 Mm;

Yerynnap kagamu — L = 6,0 m;

Kapatmap 6amangmuru — Hy = 4 m Ba Hy = 4,8 m.

PureaHuHT KYHIaMaHT KECUMU TaBp MIakiura 3ra (3-pacm).

Kyunananr pamanap opacuigaru macodanap Oup xuin Oyiaranauru cadbadiu
OWTTa KYH/IaJJaHT paMaHUHT XUCOOU KU(os KUIaIu.

Xucob unuapuHu Oup Heuta OOCKUYIapra aXpaTulIHu Tanald 3Taau.

I. OPAEITIMA BA TOM EITMA CATXJIAPUJIA BHHO KAPKACUHWHT
BUPJIUK KYUNILIAPUHU AHUKJIAIIL

a) Pama DJICMCHTJIAPUHUHI UTHCPIIUA MOMCHTIIAPWHHN aHUKJIAIII.

YeTku YCTYHJI1ap KECUMHUHHUHT HHECPLISI MOMCHTH.

_b-h® _04-04°

Jm
) 12 12

=213-10"*m *

VYpra ycTyHJIap KECUMUHUHT UHEPLIUS MOMEHTH

o D)’ 0,405

’ =4167-10" m *
12 12

PurenHuHT KyHAATAHT KECUMU YCTYHHHKHUTA KaparaHaa Mypakka0 IIakira ora.
[y caGabmu WIIHK OJJAWH PUTEIHUHT KYHAQIAHT KECUMH OFHPJIUK MapKa3u

XOJIATUHU aHUKJIAMIgaH OOILIaiMu3:
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3-pacM. PureHUHT KYHIaIaHT KECUMH.

CyHrpa pureTHUHT OFUPJIMK Mapkasuaad YyTyBunm X-X ykura HucOaH OyTyH
KECUMHUHT UHEPLIHUSI MOMEHTHHU XUCOOIaiiMu3!

b, -h} b, -h 0,55-0,35°
X=X 1121 +F1'(Zo_y1)2+%+|:2‘(yz_zo)2:—2
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+0,1925-(0,27 - 0,35)% +

+0,8-(0,51-0,27)2 =89,90-10* »*

0) buHO Kapkacu JMHAMUK XUCOOJIAIl CXEMACUHU KYPHIIL.
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4-pacM. bUHO KapkacHMHHHT CTaTHK (a) Ba AMHAMUK (0) XxucoOart cxeManapH.
buno xkapkacuHuHT craTuk (a) Ba auHaMUK (0) XucoOjam cxeMmalapu
4-pacMa KENTUPUIITAH.
bunonunr oupunun (+4,385 M) Ba ukkuHun (+9,12 M) KaBaT caTx Oeiruiaapu
pUTEIIApHUHT OFUPJIMK Mapkasznapura, (-0,15) sca moiiieBop IOKOpH CUPTUHUHT
caTXura Moc KeaJu.
bunonunr Tapxu(ranu), gacaau Ba KyHAanaHT KUpKUMH 1 Ba 2 pacmiapiaa
TaCBUpJIAHTaH.
YCTyH Ba pUreUIapHUHT KaMJIAHTaH HUCOM
OMKHPJINKIAPUHUA AHUKJIAIT
Hucbuit  OuxkupnukinapHu  Kyhuparu  dopmynanapiaad  ¢oiigananud
aHUKJIAHATIH:
n EJ,
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5-pacM. bHO KapKaCHHUHT KYHAQIAHT paMacUHUHT XUCOOJIAI CXeMAacH.



YCcTyH Ba pUre/UVIapHUHT TYyTalllTaH epJjapuHu OUKUp TYyryH ae0 kKaOyn
kwiamus. lllyHra xypa sjaemMeHTIapHUHT HUCOMM OWMKHUPIMKIAPUHHU aHMKJIAIIIA
YJIapHUHT 3pKUH y3yHIurujadn oigananamus. KyHaananr paMaHuHT XyUcoOall
cxemacH S-pacmja OepuiiraH.

By epnaru hy Ba h, nap xyiugarndya aHuKIaHa K

h1=H;—-0,775=4-0,773 = 3,22 m.

h, = H, — (0,775+0,385) = 4,8 — 1,16 = 4,13 m.

z, + 500 = 0,275+0,500=0,775 M — yCTyH KOHCOJ KHCMH Ba PUTECIHUHT

OFUPJIMK MapKasurada 0yaran macoda WuruHaucuaup (6-pacwm).
| 4
A

385

]

200 | 300

6-pacm.
YeTku opanukiiap XMcoOU y3yHIUTH

Lo1= L - (550+550+200) = 6000 - 1300 = 4700 mm = 4,7 M.

Vpra opanuKHUHT XHCOOHIT Y3yHITUTH

Lo2= £ -(550+550) = 6000-1100 = 4900 mm = 4,9 m.

bupuHuM KaBaT yCTyHJIApUHUHT HUCOUM OUKUPIIUTH:

¢ _2E(213+ 41.67)-10"
’ 3,22

WNkKkrHYM KaBaT yCTYyHJIAPUHUHT HUCOUI OUKHUPIIUTH !
¢ _2E(Q13+ 41.67)-10™
? 4,13

Purennunr kecumiapu OWpPHHUM Ba UWKKMHYM KaBaTiapiaa OHp Xui
OYAraHIuru y4yH:

- 2E-89.9-107* N E-89.9-10°

1 2

=39.112-10*E, M®

=30.494-10'E, m®

=56.602-10*E,m °

4,7 4,9
Kyuunuiapuu anukiamnaa takpubuii hopmynanapaan dhoigaianaMus:
2 2
A = h_ 3,22 =2650.96-E7;

f,  39.112-107E



2 2 2
A, =M M 65006 4,13

=5593,53 E™
f, f, 30,494-10‘4 E
2 2
= h]_ — 3,22 — _ 433.25 E_l; i
4r, +0,33f, (4-56,602+0,33-39.112)-10"E M
2 2
- (h, +h,) _ (3,22+4,13) _225738.E 1
4r,+0,33f, (4-56.602+0,33-39.112)-10E M
2 2
_ 322 —— =457.952-E; 1
4r,  4-56.602-10E M
2 2
h, _ 413 75337 EL: 1
4r, 4-56.602-10E M
hoh, 3,22-413 a0t L
48r, +4f,  (48-56.602+4-39.112)-10E M
Tomunran kuiMaTiapuu  ¢Qopmynara KywnO, OHpPIUMK KY4YUIUIAPHU
aHUKJIAMU3.
5, = i(Al IR, = 2650.96 + 433.25 _ 57 0175.E = 257. 0175 _98.853.10%° M M
2 12-E ,0-
2
5, :i(AQ iR+ h, 2y (5593.53+ 2257.38 + 753.37) _717.023.E =
4r, 12-E
_ 1023 o5 278.100 M.
2,610 H
01, =0, =0, + Ny =(257.0175+46.28)-E* =303.2975-E™* = &29745 =
48r, + 41, 2,6-10

~116.653-101° M-
H'

Texmupumi. bapya amamnap Tyrpu Oaxapuiaran Oyica, KyWuaard TEHIJIMK
KaHOATJIaHTUPHUIAIN:

1 k Kk k hkz kK
_(zAk +ZRk +Z_) :Z5kk
12 3 = ) PR
Bu3HUHT X071 yuyH Oy TEHIJIMK KyHuaaruda €3uiaau:

1 h?  h
E(A+A2+R1+R2+E+4_)=511+522

1 2

™ (2650.96 + 5593,53 + 433,25 + 2257,38 + 457,952 + 753,37) -E™* =

=1012,2035-E;
Su1 + 822 = (361,356+275,778) - E-1=974,0405 - E'L
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~1012.2035-974,0405

Xaronuk pouszu. X =

974,0405

-100% = 3,9% (5%

Xaronuk Myn KyWuinagurad aapaxazna skaH. Jlemak OUpiuK Kyduuuiap TyFpH

AHUKJIaHTI'aH.

I1. KABATJIAPAPO BA TOM EIIMA CATXJIAPUJIA TYILJIAHTAH

MACCAJIAPHU AHUKJIA L

KaBatmapapo Ba ToM €mma carxuma TymuianraH okiaap Qi HM 2-kamBanga

Oepuirad HopMaTuB (MebEPHUIT) FOKITap OYiinYa XHUCOOIaMU3.

3-KaaBall
/p BepTukan roknapHUHT Opaénma catxuna, | Tom €nma carxmna,
HOMJIAHUIIY Q1, kH. Q2, kH.
A. JOMUMHNU
1. | Tom énma Ba UICUTKUY Ba3HU - 1,35x 18 x9=218,7
2. | Tom Ba opaénma muTtanapu 6x18x9=972 6x18x9=972
Ba3HU
3. | [Ton Ba Tycukap Ba3Hu 2,5x18x9=405 -
4. | [Taren nepopiap Ba3HU 20x1,8x9X 20x1,8x9x
2=64,8 2=64.,8
5. | TacMacuMoOH oifHaap Ba3HH 0,5x6x2,76x2=19,8 0,5x2,4x9x2=10,8
6. | YcTyH Ba pureuiap Ba3Hu [(0,4x0,4+0,5x0,4)x | [(0,4x0,4+0,5x0,4)x
4,56x2+(0,5x0,35+ 2,36x2+(0,5x0,35+
+0,25x0,32)x(4,7x2+ | +0,25x0,32)x(4,7x2+
+4,9)]x25=184,729 | +4,9)]x25=185,017
1162,489 1032,577

b. Y3OK MYJIJATJIN
MVYBAKKAT

7. | Cranimonap ux03J1ap Ba3HU

16x18x6=1728

B. KUCKA MYJIJATIN




8. | Emmanapra Tymaguran Kucka 5,0x18x6x0,8=432 -

MYIOaT/IU FOKJIap

9. | Kop - 0,5x18x6x0,8=43,2

3322,489 1075,777

I11. BMHO KAPKACHU XYCYCHU TEFPAHUIILIAPUHUHT
TAKPOPJIMTH BA ITAKJIJTAPUHW AHUKJIAII

buHO KapkaCMHUHT AMHAMUK XUCOOJalll cxeMacu 4-pacMaa KeJITUPUIITaH.
OpKHMHIIUK ~ Jlapakac MKKAra TEeHr OyJiraH CHCTEMaHUHI XYCYCUH

TeOpaHMIILIap TeHIJIaMacu KyHuaaru KypuHUIITa ora:

1
(ml (L_E)xl +m, a.zxz =0;

1
(ml @1X1 + (mz 522 _g)xz =0;

Oy epna:
5 2
. :&: 33.22-10 _338.10" H-c :
g 9,81 M
. 5 . 2
2:&2M210_9.104HC )
g 9,81 M

X1 Ba Xy JIJApHUHT KUWMAaTiIapy HoJAaH (apkiv OYIUIM y4yH TEHIJaMaliap
CUCTEMACHHUHT aHUKJIOBUYMCH HOJITA TEHT OVIIMIIU 3apyp:
1
(m1 (il - E) m, a.z

=0.
1
m, @1 (mz @2 - _2)

4

AHUKJIOBYMHU 04UO, TAKPOPIUKIIAp TEHIJIaMacura sra 0yiamus:
1 1 2

— — (M + mz%z)g + MMy (81189 —67,) =0.
i i

Tenrnamanu Kynugara ¢popmysa épaamuaa edca Oymaau:



o A+JA? —4B
b 2B ’

Oy epna: A= m1611 + m2822;

B=mm, (811822 - 852 .
CucTeMaHMHT SpKUH TeOpaHMIILIAP TAKPOPJIUTUHU aHUKJIAUMU3:
A =(33.8-10*.98.853+10.9-10*-275.778)-10™ = 63.47-10*, ¢*

B=33.8-10° -10.9-10" [98.853-10’10 . 275.778 - (116.653-107'%)? ]: 503.02-10°%,¢?

,  63.472:10" +./(63472*)-4-50302-10°  63,472-10" +44,9067-10° |

W, =

2-503,02-10°° 1006,04-10°® ’
1
©? =184538 0, =1358 ;
C c
1
02 =1077,28 = v, 3282
C

[y Takpopaukiaapra Moc TeOpaHUIIl IaBpapHu:

=22 231446
‘w1358

7. 227m_2:314 449,
* w, 3282 7

JPKHMH TeOpaHUII AK/UVIAPDUHHA aHUKJIAIT

TeOpanunurapauHr OupuHYM makin. X11=1,0 med omamus. Y xonma

md,0  33,8-10*-116,653-10°-184,538
2 1-m,5,,0F 1-109*10*.275,778-10-184,538

TeOpaHuIUTApHUHT UKKUHYM AKIU. X12=1,0 1e0 onamuz. Y xonga

m,w:  338-10"-116,653-10°-1077,28
2 1-m,5,,0> 1-10,9-10*-275,778-10-1077,28

-1,898
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X21=1.63 X22--1,898

\

X11=1.0 X12=1.0

I A

6I/IpI/IH‘-II/I IaKJI HUKKHMHYHY IIaKJI

8-pacm. TeOpanuI makiapu.

IV. BHHOJAPT'A TABCHUP DTYBUYU XUCOBUI CEUCMUK
KYYJIAPHU AHUKJIAII

3wBunaBuil  Xyaymiiapja oKOWiIamraH Xap Oup Mamilakatia CeMcMUK
KY4IapHHU aHUKJALl YYyH Y3JIApDUHUHT MEBbEPUHM XyXOKaTiiapu MaBxKyl. Macanas,
cobuk Uttudok pecnybaukaiapuia 3ua3uiadapao1l UMopaTiapHd OyHE ATUIIIA
CHull II-A.12-62, CHull 11-A.12-69, CHull 1I-7-81 ne® nomuanran Kypummimn
Mebéprapy  Ba  KoMjanapumaH  (oiiganaHuG — KeJIMHraH.  Y36EKHCTOH
Pecnyonukacuna oxupru Caull 1996 iunrava kymnanu0 kenuuau. 1996 i 1
MapTuaaH Y36ekucton PecryGmukacu xynyamaa KMK 2.01.03 — 96 (Kypumuur
Mebépiapu Ba Koupgadapu) okopuil otwiaau. Iy kyHmaH —2bTHOOpaH
PecnyOnukaMu3HUHT 3WIBWIaBUM Xyayaiiapujaa OyHEN sSTuiagurad OWHO Ba
WHIIOOT/IAp aHa NIy pacMUi XYXOKAaT acocujia JIoMMXalaHaiu, XHcoOlIaHaau Ba
KypHJIaJIH.

KMK 2.01.03 — 96 ra xypa OuHO Ba MHIIOOTIAPHUHT XYCyCHIl TeOpaHUIIIapu
I-rraky 0yiinda MHIMOOTHUHT K-HyKTacura TabCup dTYBYM XHCOOHMH CeHCMUK Kyd
KyhHugaru popMyajiad aHUKJIaHAu:

Sik = Ko Kn KaT Kp Soik (1)

11



Seik =& Qi W, K5 77 (2)
By epna, Seik — KOHCTPYKIIUS 3macTuk aedopmanusianaan ne6 dapas sTuirasaa
XOCHJI OYaiurad HHEPIus(CeNCMUK) KY4H;

K, — Machymuk ko3 unurentu;

Ky — 3UNM3UIaHUHT TAaKPOPUMIUTUHUA XUCOOTra OJyBUH KOI(PPUIIUEHT.

K, — 6uHO KaBatiapu conura O0FauK OViaran ko3 GUITUEHT;

K, — MyHTa3aMiuK (peryisipHoCTb) K03 (PUIIEHTH;

0. —KYPHJIMII MaiiJIOHUHUHT CEUCMUKIITUK KOA(DPUITUEHTH;

Q« — xucobmam cxemacuaa (8-pacm) K Hykracura TyIuranrad OMHO Ba3HH;

Wi — cnekrpan ko3@duuueHt 0ynuod, NoHnxanamTupuiaérrad 00ObeKTHUHT
XyCcycud  TeOpaHMIIIapW  JIaBpW, pPETUOHJAp HHIEKCH  XamJa
IPYHTJIAPHUHT CEMCMHK Xoccanapu Oyiinya toudacura OOFIMK X0JiIa
aHuKJaHaau. buHONAapHUHT AMHAMUK TaBCU(IApUHU aHUKJIAIIIA
3aMUHHHUHT CHJDKUII Ba OFUII OYiHM4Ya 5JaCTUK KaWUIIKOKJIUTUHU
XUcoOTra OuII 3apyp.

Ks— nuccunanus ko3dduunenTy;
Nik— OMHO 1-TOH OyiinMya TeOpaHraHjga Xycycuil TeOpaHUILIAap IIAKIUra Ba

XUCOOJaIl cxeMacuia IOKIApPHUHT KOWIANIUIT YpHUTa OOFIUK OYiran
KO3 (ppuiueHT;

Ks - ko3¢ punuentu Kyingaru GopmysalaH aHUKIaHAIU:

(0,548-5)(0,1+-270)

K5=e \/Tl (3)

Oy epna, § — TeOpaHULLIAp JACKPEMEHTH OYIMO, JoWMXalallTHpUIaETraH
OuHoJIapra yximail OMHOJIApHU HAaTypaBUi CHHAII WYIu OWJIaH aHUKJIaHA .

T1 — OMHOHUHT XyCycHil TeOpaHUTIUIAPH JTABPH.

buznunr xon yuyH (1) Ba (2) dopmynanap kosdpdurmentiapu KMK 2.01.03 —
96 Oyitnua Kyiuaaru KuiMaTiapra sra:

bu3z xucobnaérran OMHOHMHT MachbyJuK Toudacu IV Oynranmuru ydyH,

Machy/uHK Kodpdumentu — Ko = 1,0 ra renr, (2.3-xansan)’.
12



3un3una TaKpOPUMIUTUHNA XucoOra oixyBud kodddunuent - K,=1,0 ra tenr,
(2.4-xanBan).
2.10 sxanBamauur 4 6angura 6uHoan - K,=1,0 ra tenr.

2.12 xanBanHuHr 1 6aHaUra Kypa

7 L, 60
//////j ] L 18" 3,25 ( 5, 6yarann yayn K,=1,0.
. 4 y
Ly

l.

(1) dbopmynara terunuim ko3 PuueHTIApHA aHUKTA0 OYIITUK.
Oumu (2) dopmynanaru kodpdunmeHT Ba OomKa QUMK MUKAOPIAPHU

AaHUKJIallTra g’TaMI/I?, .

* YKansan pakamiapu KMK 2.01.03-96 ra moc 6y1u0, skaBajuiap UioBaaa KeJITUPHITaH.

Kypunuin  MailiIOHUHUHT  CEMCMUKIMK KO3 duumeHntn 2.7-xaaBaira
MyBOGUK 7 6aimu Xyaya yuyH — o = 0,25;

2.8-xanBangad TOMIKEHT maxpu y4yH MaH3UJ (PEeruoH) HHIEeKCH — | Ba TpyHT
toupacu — Il xamma OuHOHMHTr xycycuii TeOpanunuiapu pgaspu 11=0,46 ¢
Oynranma OMpUHYM MIAKT y4yH crekTpan kodddurment kuitmatu — W1=0,954 ra
TEHT;

Tebpanunutapuuar ukkuHun makiau yuyyH 1:=0,19 ¢ Oynranma cmekrtpain

kodduimeHT Kyinaarura Tear oymamu: W>=1,216

Juccumaruss kKod(pGUIMEHTHHN aHUKIAI yuyH 2.9-kanBannaH OWMHOHHHT
KOHCTPYKTUB €4MMHTra Kapad jorapu(MUK JTeKpeMeHTHH aHukiaimui. T1= 0,55 ¢

Ba 0 = 0,3 kuiimaTiapuu (3) popmynara KysMus:

(0,54&\/5)(0,1+£) (0,548-,/0,3)(0,1+ 0.7 )

Ky =e n—e )

TeOpanunutapuuar  mwakia — kKodpdduumentn  Kyiuparu  hopmynagaH

TOIIWIAIU:

13



X (X)2 Q% (X))
Mk = n = (4)
>Q,X2(X))

=

Oy epma: Xi(Xy) Ba Xi(Xj) — OmHO €kM WHIIOOT I-TOH OYViiMuya SpKHUH
TeOpaHTaHWIa Maccaiap TymianraH K Ba j HyKTaJIapHUHT KY4YuILIIapu
(ammmuTynanapu); Qj — j HyKTara TYIJIaHTaH MacCaHUHT Ba3HH (8- pacm);

KaBatmap conu 5 man kam 0ynu0, OmHOHMHT TeOpanum naBpu T1 < 0,4c
oynca mik kodhdUIMeHTH KyHumard ComgaalTHpUiITaH (GopMmyranaH aHHKIIA-

HHIIY MyMKHH:
kaQJXj
M =—F""
2.Q%;
i1

Oy epna, Xk Ba Xj; — MOIIEBOpHUHT IOKOpH cuptuaad K Ba j HyKramapraua

: ()

oynran macodanap;

8-pacM. BUHOHUHT XHCOOJIAI CXEMACH.

TeOpaHunUIapHUHT WAKI KO3 UUMEHTIAPUHHA aHUKJIAIIT

TebpanunutapHUHT Ak KOA()PUITMEHTIApH UHITOOTHUHT TYpPJIU CaTXJIapH-
Jard HyKTajap Typaud amrutyna X(Xy) OwnaH, OMHOOApWH, TYPJIH TE3JIaHMII
OwiaH TeOpaHUIIMHU XucoOra onagurad kodpdumuentaup. KoadduurenTHUHT

MUKI0pH (4) popMmynagaH TOMUIAIH.
14



TeOpanunapHuHT OUPUHYY IIAKI KOAPPUITUEHTIAPH:

v XuQ, +X,Q,  1,0-33,22-10° +1,63:10,75-10°
UXPQ,+X5Q, 17-3322.10° +1637-10,75-10°

1 =0,821;

N, = X,1,=163-0,821=1,338.
TeOpaHunuIapHUHT UKKUHYH MAKJI KodhpumueHTIapu

leQl + x22Q2 1’033’22105 _1,89810,75105

= = = 0179
21 X2 Qu+X3,Q, 17-3322.10° +(-1898)*-10,75-10°

bakapuiran UITApHUHT TYFPUINTUHU TEKIIUPAMU3.
1. DpKUHIMK Aapa)kacu YeKcu3 OYiran cuctemanapa UXTHEPUNA HyKTaJaru

maKkya K03 GUIUESHTIAPUHUHT HHFUHANCH OUpra TeHT OYIUIIN 3apyp:
ani (XI) =10;
1
2
D 171 (Xyy) =17, +17,, = 0,821+ 0,179 =1,000;
1

2
> 10 (X12) =111, +17,, =1.338 — 0,338 =1,000.
1

2. TeOpaHuI MAKIIAPUHUHT OPTOTOHAJUTUTMHU TEKILIMPHIL
[1,0¢)-£,0,) - m(x)dx =0; i#]
0

buznuHr X011 yuyH ymly ¢popMyna Kyiuaara KypuHHUIITa dra:
My X11X12+ M2X51X2,=0;
33,8-10%1-1+10,75-10*1,63+(-1,898)=0;
33,8:10* - 33,8:10* =0,
Xap MKKajga mapT XaM KaHOATJIAHTUPWIANTH. Jlemak makia Kod3h@uimeHT-
Jlapy TYFPU aHUKJIAHTaH.
AHnukmnanrad kodduuuentiap Ba ¢uzuk mukaopaapuu (1) Ba (2) dbopmy-
Janapra Kymno, CeMCMUK KyWIApHUHT KHAMATIIApUHA aHUKJIaiMU3.

TebpanuwinapHuHe OUPUHYYU WAKAU OVIUYA XUCOOUL CCUCMUK KVUIAD.

Opaénma catxuaa
So11= a Q1 Wi K 11:=1,0-33,22-10°-0,954-1,0-0,821=2601,9 xH;
15



S11=Ko Ky Ky Kp S11=1,0-1,0-1,0-1,0-2601,9=2601,9 xH.

Tom catxuga

So12= o Q2 Wi Ks m21=1,0-10,75-10°-0,954-1,0-1,338=1372,18 kH;
S12=Ko Ky Ky Kp Sp12=1,0-1,0-1,0-1,0-1372,18=1372,18 xH.

TebopanuwinapHune UKKUHYY WAKAU OVIUYA XUCOOUL CEUCMUK KVYAAD:

Opaénma catxuza

So21= a Q1 W, K n1,=1,0-33,22-10°-1,216-1,0-0,179= 723,08 kH;
S21=Ko Ky Kyr Kp =1,0-1,0-1,0-1,0-723,08= 723,08 H.

Towm carxuna

So22= o Q1 W K m2,=1,0-10,75-10°-0,954-1,0-(-0,338)= - 346,64 xH;
S20=Ko Ky Koy Kpp Sp11=1,0-1,0-1,0-1,0-(-346,64)= - 346,64 xH.

V. BHHO KAPKACH PAMACHWHU CEMCMHMK KYYJIAP
TABCHUPUT'A XUCOBJIAII

Pamanu ropuzoHTanm CEHCMUK Kydjap TabCUpUTa XuUCOOJaIga MOMEHTIApH

HOJIb OyJraH HyKTanap ycyiauaaH ¢oiinananamus. Pamanu xucobmnam cxemacu 9-

pacMaa KCJIITUPUIITAH.

DneMeHTIapHUHT HUCOUN OMKUPIIUKIAPUHU XUCOOTaiMus3.

bupuHuM KaBaT, 4YeKKa yCTyHIap YU4yH

J, .10
s =iea =3 220 6610

bupunum KaBat, ypra yCTyHJIap YUyH

_Jy  4167-10"

o =iy, = n 320 =12,94-10"* »°

WMKxkrHYM KaBaT, 4YEKKA YCTyHJIAp YU4yH

_Jy  21310°
12 h, 413

=516-10"*°

I 5-9

WkxrH4M KaBat, ypTa yCTYHIAp YUyH
16



: : JP  4167-10"

g0 =11 = hz 413

YeTku opajukiapaard pureiap yuayH

: : : J

X—

=101-10"%»°

Is 6=l =lgy0= 1110 = /

Vpra opanuKuary pureap yayH

J,, 899.107

X—X

89,9-10°

le 7 =l =
2 ]

=18,35-10"* »°

=1913-10"*

TeopanuwinapHune OUpuHYYU WAKIUCa Oud CeuUMUK Ky4iap mabCupuod

8yacy02a Keaaouzau 32y8uu momeumiap snopacunu kypamusz (10-pacm).

DyHMHT y4YyH HWKKMHYM KaBaIra TabCHUpP OTAETraH yMYMHUH KyHJIAJIAHT

KyWIapHU aJoXUJa YCTYHJapra TakcumiiaiMusz. TakCUMOT YCTYHJIApHUHT HUCOUI

OMKHUpPIIMKJIapUra MyTaHOCUO (MPONOPLIMOHAIT) PaBUIIIA aMaJira OUTUPHIIA N,

S ° , 10

11

12

N

QI 91 | Q_: g!

QJ ';h

h=4,13

Q‘l pll 3 | Qf E]-"

2
T L AR

9-pacm. Pamanu xuco0umamr cxeMacH.

Qf - pd

h=3,22

T

WKKkyHYM KaBaT yCTYHJIApH IIApHUPIApUIa XOCKUI OYIaaurad KyHaananr Kydiap:

Ql_

S,,is,  137218-516-10"

 2(igy +is,,) 2(516+101)-107

S, 510  137218-101-10°°

Qz_

 2(ig o +isq,) 2(516+101)-107

= 231,99 kH,

=4541«H.



VMKKMHYM KaBaT yCTyHJIApUIa BYKy/Ara KEJIaJaurad 3ryB4d MOMEHTIIAP:

Meg=Mg =M, =M,,,= Q1 = 231,99 4713—479061<H By

Me1o=Mye =M, =M, Q2 =454]1. % =937,72 kH - m.

buprHYM KaBat yCTyHIJIapu mapHHpnasz[a XOCWJI OYaguran KyHIalnaHr Kydjap:

- —4
Q,- (Spp+81)-iys _ (137218+26019) 5,1(1 1% _ ce6 474k
2(iy c +1i, ) 2(516+12,94)-10

- —4
Q, = (Sip+811) s _ (137218+26019) 12,9_4}1 10" 1420574,
2(i, s +i,4) 2(516+12,94)-10

bupuHumM KaBaT ycTyHJIapua By>KyAra KejlaJurat 3TyBYM MOMEHTIIAp:

M =M,,=0Q,- h = 566,47 - %322 1216,02 kH - u;

M., =M, ,=0Q, -%hl =566,47-%3,22 = 608,01 kH - u;

M276 = M377 = Q4 %hl :1420,57 %3,22 = 3049’49 KHM,

Me,=M,,=Q, % h =142057- %3,22 =1524,74 kH - m.
Purennapna Byxyara kenaguras SryB4d MOMEHTIIAP:
Mg =M, =M, =479,06 kH - u;
937,72-19,13-10™

M, =M, = Meto-hoo _ = 478,62 kH - u;
i o +ig., (191311835)-10
-4
Mg =M= Moo hos = 237,72:1835-10 — =4991xH - m;
oo +los (1913+18,35)-10

M, =M, , =M., + M., =479,06+608,01=1087,07 xH - x;

18



Mg+ Mg,)-igs  (937,72+1524,74)-1913-10*

Mes =Mre =5 i, (1913+18:35)-10"

=1256,85 kH - um,

w (Mg +Mg,)ig s (937,72+152474)-18,35-10 _
e iy 5 +s - (19.13+18:35)-10

=1205,61kH - m.

T€6DaHMWJZaDHuH2 UKKUHYYU _ WAKIUSAd _OUO _ CeUMUK Ky4daap mabcupuda

6)/9:‘0)/@261 Keaaoucam 2VY6UU MOMEHRNLIAPD INIOPACURU KYDAMUS. Pamanunr XI/ICO6I/I

OMpUHYY MIAKJIIaTd CUHTapy amanra omupuiaau (11-pacm).

WMKKMHYM KaBaT yCTYHJIApH IIAPHUPIIApUIA XOCKI OYIaurad KyHAaJIaHr Ky4iap:

S,,i.,  —346,64-516-10

_ _ 5861 kA"
2ic , +iy 1) 2(516+101)-10° :

Q.=

=-114,71kH.

Q — SZZ.i6—10 _ _346,64’10,110_4
2 Qi +ic o) 2(516+10,1)-10°

MKKMHYM KaBaT yCTyHJIApUAa ByKyAra KeJIaJIuraH d3ryBYd MOMEHTIIAP:

M.g=Mg. =M, ; =My, =0Q, h—22 = —58,61-% =-121,03xH - m

M6—10 = MlO—G = M7—11 = M11—7 = th_22 = _114,71'% =—236,87xkH - m

buprHYM KaBaT yCTyHIJIapu MIapHUpPIapUIa XOCUJ OYIaaurad KyHIananr Kydjiap

(S, +S,,)-i,  (~346,64+723,08)-6,6-107

- . ~ =6357xkH;
2(1, s +1, ) 2(6,6+12,94)-10

OF

(S, +S,) i, (—346,64+723,08)-12,94-10"
2(i, 5 +1i, ) 2(6,6+12,94)-10™*

Q. = 124,64xH.
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buprHuM KaBaT yCTyHJIapuJa By KyAra KeJIaJaurad 3ryB4d MOMEHTIIAp:

M =M,,=0Q, %hl = 63,57 %3,22 =136,46KH - 11

Mo, =M, , =Q, -%hl = 63,57-%3,22 = 68,23kH - 11

M,;=M,,=Q, %hl =124,64-§3,22 =26/,56kH - m;

M,,=M,,=0Q, -%hl =124,64%3,22 =133,78xH - .

PI/IFGJIJIapI[a BYyJXXyAra KejJIaauraH 3ryB4d MOMEHTIIap:.

Mg,o =M, =M, =—12103xH - M

M =M _ M 6-10 i1(k9 _ 236,87 '19’13'10_4
10-9 1112 oo+l (1913+18,35) 107

=-120,89xH - m;

|\/|6_10 . il(Hl — 236,87 -18,35-10_4
MlO—ll - M11—10 - . - 2
oot oy (l9,l3+18,35) 10

=—-11597kH - m;

M, =M, , =M, , + M, , =—12103+68,23=-52,8«H - .

(Mgo+Mq,) iss  (~236,87+13378)-1913-10*

Mes =M, ¢ = -
los +i ; (19.13+1835)-10°
=—372,63kH - u;
v o Mo+ Mgo)-ig s (-23687+13378)-18,35-10* _
e T i, (1913+18,35)-10°

TeOpaHNILIAPHUHT OMPUHYY BA HKHHYH INAKJJIAPHHYN YLbTHOOPTa 0JIraH

X0J171a 3TYBH MOMEHTJIAPHUHI SIKYHUH JMIOPACHMHYM KYPMHIIL.

TeOpanunuIapHUHT OMPUHYM Ba MKUHYM IIAKIJIAPUHU IBTUOOpra oOJraH
XOJIJIa STYBUYM MOMEHTIIAPHUHT SKYHJIOBUM SMIOpacHu Kyiuaaru gopmysa Oyitnua

KypHJIaJIu:



by epnma, M; — TeOpaHuMIUIapHUHT OMPUHYM MIAKIWTA OWJ TYTyHJaplAaru
AryBYM MOMEHTJIAP;

M; — TeOpaHUILIAPHUHT WKKUHYM IIAKIUTa OWUJl TyTyHJIapAaru
AryBYM MOMEHTIIAP.

XucoOHM OUTTA TYTYH, S’IbHU 6 TYTYH YUyH aMmalira OlupaMus:

My o =J(ML)? +(MZ)? =/(125685)° + (~189,18)° =1271,0LcH - a

My, =(ML,)? +(MZ,)? =/(1205,61)% + (-181,47)? =121919kH - ;

Mg = \/ (ML )% +(M2,,)° =+/(937,72)% +(—236,87)2 =967 17xH - ]
My, =J(ML,)? +(M2,)* =./(1524,74) + (133,78)? =1530,59H - .

M, ;= \/(M11_5)2 +(MZ2)* = \/(1216,02)2 +(136,46)> =1223,65«H - m.

M, = \/(M;_G)Z +(M2,)? = \/(3049,49)2 +(267,56)° =3061,02xH - m.

M, =\(M13=7)? + (M2,)? =/(3049,49)? + (267,56)% = 3061,02xH - 1.

M, = (M2 )7 + (M2, =/(1216,02)7 + (136,46)? =1223,65cH - .
My, = (ML) +(M2,)? =+/(608,01) +(68,23)? = 61182kH - .

M, , = J(ML,)* + (MZ,)? =/(1087,07)? + (52,8)7 =108835kH - .

My, =ML )7 +(M2,)° =+/(479,06)% + (—121,03)> = 494,11xH - m.
My, = \/(M111—12)2 + (]\4121_12)2 = \/(478762)2 + (_120,89)2 = 493,65« H - m.
M11—10 = \/(M111—10)2 + (j\4121—10)2 - \/(45911)2 + (_115,97)2 =473,52kH - m.

My, = (ML, ) + (M2 ,,)° =+/(459,0) + (<11597)% = 47352«H - .
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My, = (ML )% + (M2 )7 =/(478,62)% +(~120,89) = 493,65kH - .

Mg = \/(Mé_lo)z +(Mg ) = \/(479,06)2 +(~121,03)* = 494,11xH - m.

M, ;= \/(M91_5)2 +(MZ,)? = \/(479,06)2 +(~121,03)* = 494,11xH - m.

My g = (ML) +(M2,)? =/(479,06)% + (—121,03)° = 494,11xH - m.
M,y =/(ML)? +(M2,)? =+/(1087,07) + (52,8)> =1088,35kH - m.
M, = (ML) +(M2,)? =/(608,01)% + (68,23)? =611,82KH - .
M, = (ML) +(M2,)? =1/(1205,61)% + (181,47)2 =1218,74xH - m.

M, 5 =J(ME,)? +(M2,)? =+/(1524,74)% + (133,78) =1530,59xH - .

M, =J(M2,)? + (M2 ,)? = /(1256,85)% + (189.18)% =127LOLH - .

My, =/ (ML )%+ (MZ,)? =4/(479,06)% +(=121,03)° = 49411xH - .
My, s = (ML) + (M%) =+/(479,06)2 + (<121,03)> = 49411k H - u.

My, =M} ,)? +(M2,)? =4/(937,72)% + (~236,87)% =967 17xkH - .

M, = (M) + (M2 )% =/(937,72)% +(~236,87)% =967 17kH - .

My g = (ML o) + (M2 o)? =+/(937,72)? +(~236,87)2 = 967.17xH - .

PamanuHr KoJNTaH TYTryHJIapuaard XucOOM MOMEHTIAp XaM aHa Iy

TapTUO1a aHuK1anaau (12-pacm).
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10-pacwm. SkyHHiT 5TYBYM MOMEHTIIAp AMIOPACH.

DoiaJAHWITAH aga0uéTiap

1. HoasikoB C.B. «CeiicMoCTOMKHE KOHCTPYKIIMHU 3JaHuil». WM3marenbcTBo
«BpIcmias mkomaa», M. 1969.

2. Kopuunexknii HW.JI. u  gp. «CeilicMOCTOMKOE CTPOUTEIBCTBO — 3IaHUI
MN3narennscTBO «BrIcias mkomaa», M. 1971.

3. MaprembsinoB M. «IIpoekTrpoBaHUE U CTPOUTEIHCTBO 3AAHUN U COOPYKEHUIN
B cericMuueckux paitonax». M., Ctpoituznar., 1985.

4. XoounoB Bb.A. «MHmooTnap nuHaMuKacu Ba 3wisuiaabapponuturuy. T.,
«S"KHTquI/I», 1989.

5. CHull I1-7-81. CtpouTensCTBO B ceiicMudeckux paiioHax. M., Crpoituzaar,
1982.

6. KMK 2.01.03-96. «3wmBwraBuii xyaymiapaa Kypuiaummy». T., Y3pas-
apxuTeKkyMm., 1996.

7. XoousoB B.A. «Hmootnap 1TMHAMUKACH acociiapy Ba 3UJI3WIIa0apI0IUTUT .
1-xpcMm. TomkeHT, «SV’KHTthH/I», 2006.

8. XoomoB B.A. «H1100TIap TMHAMUKACH acOC]Iapy Ba 3WI3UIa0ap 10T,
2-xucMm. ToIkeHT, «SV’KHTthH/I», 2007.

Hnoesanap

2.3-xanBan

buHo TaBcugu \ MacbyJUIMK \ MacbyJUIMK
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Touacu

K03 uumentu, Ko

1. Hoéb Ba yra MachynusaTau OHHO Ba

I 2,0
UHIIOOTIAp.
2. 3uiI3uia JakuKalapyu Ba YHUHT OKHOaT-
JAPUHUHT TYTaTHUII JaBPHUJIA UIIUTA0 TypHUIIN
xa€Tui MYyXUM oyaran OuHOIap I 1.4
(mudoxonanap, YT YIUpHUII MacKaHJIApH,
DHEPTUSI TABMUHOTH OOBEKTIAPH Ba X.K.).
3. Opmammap raBxyM Oynaauran >kouiap Il
(makTabmap,  MaaaHWii  Myaccacaiap, 1.2
MayKJIHMC 3aJU1apH Ba X.K.)
4. 1,23 Ba 5 Oanmnmapra KupMaraH Y, 1.0
OuHOJIap.
5. Macweynmusata kaM OuHOJIAp (KUIIOK v 08
XY KaJauK OMHOJIap, OMOOpXOHAIAp Ba X.K.) '
2.4-xanBan
TakpopuiiIUK OpaJIUFH, Taxkpopuitiiuk ko3ppuunentTu Kn
nuaap 7 Ba 8 6ayu yuyH 9 Ba 1OKOpH Oasuiap yuyH
<250 1,2 1,25
300-600 1,0 1,15
050-1000 0,8 1,0
> 1000 - 0,9
2. 7-xanBain
Kypuiaum MaiiJoH4YaCHHUHT 7 8 9 >9 o*
CeliCMUKJIMIH, 0ajyiapaa
Kospduuuenr, a 025 | 0,5 1,0 1,4 2
2.9 xxanBan
Ne buHoMapHMHT KOHCTPYKTUB e4UMU TeOpanunuiap
JAeKpeMeHTH
1. |(Ilnangaru ymgamu Katta OyiaMmaran OajaHj MHIIOOTIap 0,15
(MHHOpamnap, MauTanap, Mypusiap, TuQTIApHUHT ATOXUIa
niaxTajgapy Ba X.K)
2. |eBop Tynaupruungapu kapkac aedopmanusicura TabCcup 0,15
TMalIUTaH, yCTYH OajaHJTMTHHA OMHOHUHT CEHCMHUK Kyd
HYyHaIMImmra KyHaainanr yagyamura Hucoatu 25 ra TeHr
¢KM YHJAH KaTTa Oyarad Kapkacau OWHoJap
3. |1 Ba 2 Ganmymapaa kypcatuiarad OuHoJIap 0,3
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Hnosanune oasomu

2.8-xanBan




MaH3un uHaeKCH I Il v
I'pynT Tondacu 1,1 Il 1,1 i 1,11 I 111 I

T,c Crexrpan koapdurnment Wi

1 2 3 4 5 6 7 8 9

0 0,40 0,40 0,40 0,40 0,40 0,40 0,40 0,40
0,05 0,87 0,58 0,61 0,48 0,52 0,45 0,92 0,58
0,10 1,11 0,73 0,83 0,55 0,79 0,50 1,13 0,73
0,15 1,21 0,81 1,00 0,63 0,97 0,56 1,21 0,83
0,20 1,24 0,87 1,09 0,70 1,09 0,65 1,24 0,88
0,25 1,22 0,91 1,14 0,75 1,15 0,73 1,22 0,91
0,30 1,17 0,92 1,16 0,80 1,16 0,79 1,18 0,92
0,35 1,11 0,93 1,16 0,83 1,15 0,83 1,13 0,93
0,40 1,04 0,92 1,15 0,86 1,11 0,85 1,07 0,92
0,45 0,97 0,89 1,10 0,87 1,06 0,87 1,01 0,91
0,50 0,89 0,88 1,03 0,88 1,00 0,87 0,94 0,89
0,55 0,82 0,85 0,97 0,88 0,94 0,87 0,88 0,86
0,60 0,76 0,82 0,91 0,87 0,88 0,86 0,82 0,84
0,65 0,69 0,79 0,85 0,86 0,81 0,84 0,76 0,81
0,70 0,63 0,76 0,79 0,85 0,75 0,82 0,71 0,78
0,75 0,58 0,73 0,73 0,83 0,69 0,80 0,66 0,76
0,80 0,53 0,69 0,67 0,79 0,64 0,77 0,61 0,73
0,85 0,49 0,66 0,62 0,76 0,59 0,74 0,57 0,70
0,90 0,45 0,63 0,58 0,74 0,54 0,72 0,53 0,67
0,95 0,42 0,60 0,54 0,71 0,50 0,69 0,50 0,64
1,00 0,38 0,57 0,52 0,68 0,47 0,66 0,47 0,62
1,05 0,36 0,54 0,49 0,65 0,43 0,63 0,44 0,59
1,10 0,33 0,51 0,48 0,63 0,40 0,60 0,41 0,57
1,15 0,31 0,49 0,47 0,60 0,38 0,57 0,39 0,54
1,20 0,29 0,46 0,46 0,57 0,35 0,55 0,36 0,52
1,25 0,27 0,44 0,45 0,55 0,33 0,52 0,35 0,50
1,30 0,26 0,41 0,44 0,52 0,32 0,50 0,33 0,47
1,35 0,25 0,39 0,43 0,50 0,30 0,47 0,31 0,45
1,40 0,24 0,37 0,42 0,47 0,29 0,45 0,30 0,44
1,45 0,23 0,36 0,41 0,45 0,27 0,43 0,29 0,42
1,50 0,22 0,34 0,40 0,44 0,26 0,41 0,28 0,40
1,55 0,21 0,32 0,39 0,42 0,26 0,39 0,27 0,38
1,60 0,20 0,31 0,38 0,40 0,25 0,37 0,26 0,37
1,65 0,20 0,29 0,37 0,39 0,24 0,35 0,25 0,35
1,70 0,19 0,28 0,37 0,38 0,24 0,34 0,24 0,34
1,75 0,19 0,27 0,36 0,37 0,23 0,32 0,24 0,33
1,80 0,18 0,26 0,35 0,36 0,23 0,31 0,23 0,32
1,85 0,18 0,25 0,35 0,36 0,22 0,30 0,23 0,30
1,90 0,18 0,24 0,34 0,35 0,22 0,29 0,22 0,29
1,95 0,18 0,23 0,33 0,35 0,22 0,28 0,22 0,28
2,00 0,17 0,22 0,32 0,34 0,22 0,27 0,22 0,27
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2.2 — pacwm.
2.10-xanBan
Ne BUHOTapHUHT KOHCTPYKTHB €UUMU K, koapunuentn
1. | KaBatnp conu 5 maH OpTUK OVyirax K,=1+0,1(n-5),
Kapkaciau, nuadparmManu €Ku OUKPIIHK oupok 1,5 nan
y3aru Oynrad, HUpUK OJI0KIU, KOMILIEKC KaTTa ’Mac.
KOHCTPYKITUSITU &k MOHOJIHAT
TeMHpPOETOH OMHOJIAP.
2. | KaBatmap conu 5 raya Oynran WHUpHK 0,75
MaHesu OMHOIap
3. | KaBatmap conu m 5 nman wokopu Oyiran K31=0,9+0,075(n-5),

WUpUK maHeun OWHONAp Ba XaXMHUH
OJI0KJIM OMHOJIAp.

oupoxk 1,3 man kaTTa smac
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4. | 1-3 OGanmnmapgaH Ky3ga  TyTHJIMara 1,0
Hnosanune oasomu
Tabmuma 2.12
ITokaszaTens peryasspHOCTH
Cxema [TapameTtp Koaddunent K,
peryiisipHasl | KBasuperyisipHasi | HeperyispHas
1 2 3 4 5
///// 3 L i0 i 2
— L 10 11 12
oA -
1. L Lx .l
2. L
L <045 <015+0,25 >0,25
1,0 115 1,25
L
L
L,, <05 >0,5 >0,5
L 10 1,25 1,25
3. L
L <015 0,15+0,25 > 0,25
L 1,0 115 1,25
L
L)’
4 L +L, <0,2 >0,2 >0,2
L 10 h 015 o5
H s | H_ sa
11 12
5 L+L, <0,25 0,25+0,5 >05
L 10 11 12
Li+Li, <01 01+03 >0:3
L 1,0 11 1,2

Acaarma. 1. JKaosanoaeu 1,2,3 nosuyusnap Oumonume nianoacu waxiuea, 4 eéa 5
RO3UYUALAD ICA YIYAMIAPHUHE OANAHOIUK OYUUYa Y32apuuiea maaiiyKiu.
2. Buno ynuamncpu 6ananonux o6yuuua oup momouaama yseapca (4,5, nos.) xucooui

napamempiaap 2 ea Kynaumupuiaou.
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3. Aeap bumma mapxea ukKuma napamemp myzpu Keaub Koica, y Xo10a xucoodnau
yuyn Kp xoaghpuyuenmunu mavmuniaiiouean napamemp Kaoyn KUTUHAOU.
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