bAY
K16

Y3BEKHCTOH PECHYBJHKACH ONMi BA YPTA
MAXCYC TABJHM BA3HPJIHMIH

TOIIKEAT APXUTEKTYPA KYPHJIHII HHCTHTYTH

Kazaxbaesa K. K.

«DKOJIOTUK CO®
KYPHJIAII
KOHCTPYKIIASJIAPH»

thann Gyinya yKyB Kynnanma

TOHIKEKT - 2005

V3BEKMCTOH PECIYBJIMKACH
0JINii BA VPTA MAXCYC TABJIUM BA3UPJIUTH

TOWKEHT APXHTEKTYPA KYPUJIHII HUHCTHUTYTH

Kazax6aesa K.K.

“IJroJOTHK cOh) KypHIHII

KOHCTpYKUusiiapu”

danu 6yitnua yKyB Kyrrauma

Tomxkent 2005




Myannud: KazakGaesa K.K. Dkonoruk cod Kypuiuil KOHCTPYKUMATAPH Vkys
kynanma ( Kasak6aesa K.K., Toukenr, TAKH, 2005 #un 150 Ger).

Vkys kynnanmaja umal YMKapuul Ba KypUanuLia Ky Kyun Guian scanaimran €rod
KypHIMaiap Ba KMCMIAp TYFpuCHIA TyuryHuanap Gepuiras. Erounan enumnamn ycynauaa
it Ba Mypakka® KypuiManapHu XucoGsiaw Ba Jiofinxajian acociapu

Tanép JIMTaH 3aMC

(enemeHTiIAp ) GMPHKTHPHII TYpJAH MHCOJIAp

kenxrupunrad. Kypuimanap yHcypiap
opkamu  kypearuirad. Tom Kypuiama (Tyuama, naxsapa, paccaTyCHH)Jiap Ba 10K KyTapyBui

acocuit Kypuama (TYCHH, pama, yCTYH, paBoK, (epma)iap mucomiap €paamuia Gaén sTHaAraH. |

Kypunmvanapau Gartadenn XucoGM Ba WIOBaja KeJTHPHIraH MabiyMOTiap _TanaGanapHuHr

Mabpy3alapHH  Y3MAmTHPHILIAPHHK Ba GOCKMY  JOMMXaBHil  HMILTADUHM GaxkapuiLIapuHK

eHIH/LTALITHPAIH.
Kyuianma “Buno sa unmooriap Kypumimi’” (5580200), “KacGni Tasmum” (5140900),

“ApxurekTypa’ TabiMM iiyHanuuuiapn GOyinua ykuérran Onmii  TapaMM Myaccacainapu

Tanabanapu (Gakanaspiaap) yHayH MYJDKaJIaHraH.

Takpusumnnap: 1. Huzomos ILLP.- TAKH “Kypuinm KOHCTpYKuusapn™ Ka(epacuHuHr
JIOLEHTH, TEXHHKA (PaHIapH HOM30/H.
2. Bouaposa JI.B. - TomTHMH “Kynpuxnap Ba TyHesuiap” Kadeapacuuunr

JIOUEHTH, TEXHHKA q)a}mapu HOM30/H.

V36exncron Pecny6imkacu Ouii Ba Ypra Maxcyc TabJIMM BasHPJIMIH TOMOHH/IAH Ty pAOII

onuii YKyB IOPTIapH yayH YKyB KyJUlaHMa CH(paTiaa TaBCHs STHAMaH.

MYKKAJIZIUMA

Erou, Tabuatan nonmmep Xom aié Gyaranmrn cabanu KaiMMAaH MHCOH
Oy MmarepuannaH GMHOKOPJMKZA, TOM ENHMILJA, Xap-XWl Kap-30BypiapiaH
YTHLIIA, HOLMP MHIIOOTIApHH (MacKMa, Makbapa) KypHuaa KeHr ¢oimananu6
kenran. Eroununr GyHpmail TanGukura ca6a6 — Tabuataaru &rou 3aXMPaCUHH
KYIUIMTH, WIWIOB OGEPULIHMHT OJIMIANIMICH, Ba3HUHWHT EHTHWJUIMTM Ba Kymmab
Gotuka HKOGHii XyCyCHSTIIapHAANMD.

KUMEHHHT pUBOXIAHMWIM, KYN MONEKynanH GMPUKMANapHHHT TapKu6
TOMUILIYN — NOJIMMEP MNJIaCTMACCAlapHy ApaTHauLInra cabab 6yaau. Arap EFOUHUHT
CHIWIMIM  BAa MyCTaxkamjuru Ttabuatnan Gyica, CyHBHMI MONMMepIapHUHT
GyHnait XycycUATIapH ynapHHHT KUMEBHMH GHpUKMILIApUra GOFIHK.

Buxo Ba mHwooTiapna &0y  Ba macTMacca  KypHiIMalapHHH
KYUTAHUAM LM capd:-xapmké‘mapuu kamanuiMra onu6 kenagu. Macanaw,
enumiaHraH €04 KypuiMa TeMMpGETOH Kypuimara HucGataH emupyBYaH
MyXHTAa 4-5 MapTa KYNpoK XM3MaT KWIaaW, MeTauira Hucbarad 2-3 mapra, Wi
BAaKTH 3ca l:5 MapTa Kam capdraHanM Ba WHIIOOT TAHHAPXMHM KaMaiTHpamu.
Fuwrun neop kanuuauru 51 cM 6ynranna &rou QeBOPHMHT KaTMHIUH 15 oM
6y erapnu, Geton aesopuuku — 100 oM, MeTann neBOpHHKH 3ca — 500 oM
6yanmm wapt. Erounu mma‘unnaﬁ Typanuras max6a 6y ypmoHnap xucobnauub, y
MabjlyM BaKT NaBOMHAA KaiTa THknaHanurad Goimmkanp. LLyHuHr yuyd xam
KypwiManapHi Taii€pnaui, MeTau1 Ba TeMHp GeToH Kypuiamanapra HucGaTaH kam
capd — xapaxar Tanab stajau.

Erounan MyBTamun myxurtaa doiinananunca Y3uHUHr QUIMK-MeXaHUK
XycycusTiapuHu Oup Heua YH ¥un, Ganku 103 fWuiap NaBOMMOA AHTHCENTHK
MUUIOBCH3 §3 XycycusiTiapuHu acpab konmamu. Macanan, XIV acpaa kypuarau
Mocksa waxapaarn «Coto3nap yin» ycryHnapu, «Kuku» opoauna oiinauras
KYpPUKXOHazaru .Eroq uHwooT VI acpaau Gepu caiannb kenMokaa. Snonusaa VII
acpna  Kypwirad Makbapa «Xoproasu»  aHcamGIM  XO3MprM  KyHraua
3uépaTunnaphu ¥3 ryzannuru Gunau son Konaupu6 kenaau. Erounan wuinaxran

GyroM Ba KMcMIap Kaanm MHCp 3XpomJiapiaa XaM TOMHIITaH.
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Xosupru fnaBpaa €rod  Ba MUlacTMacca  KypWIManapuiaH  OKWIOHA
¢doiinananni  MyXuM —Macananapuiaan Gupuamp. «Erou Ba miacTMacca
KypuiManapu» (GpaHuHH YpraHuil 6y MacananapHu euuIla aCoCHil YpuH TyTalu.

«FFou Ba nyacTMacca KypuiaManapu» GaHWHHHT «YHCYp/apHH Yerapasui
xonatnap 6yinua xucobmam» Masycu «Matepuaniap KapLIHIUTH ¢danuna
6aradcun  yTunanu, «Erou Ba mnuacTmaccanap XycycusTiapu Ba Typiu
TabcUpnapra Muuiaum» aeraH massy «Kypumui aménapuy (danna ypratunanu.
Illy ca6a6nu Ba «Erou Ba muacTMacca Kypuamanapi» (aura axparuiras coar
MHKIOpH-Mabpy3a Ba amanuii napcnapra 18 coarnau osnurura kypa, GakanaBp
napaxacy yuyH ywmby danuu «YHcypiap OupuKMaiapu» eraH MaB3ynan 6ownad

yprauuiu wko6uit HaTHxka Gepanu.

1. BMHOKOPJIMKJIA EFOY.
1.1. XOM AIIE 3AXHPACH.

Erou 3axupacu napaxt ne6 swTMpod) 3THIYBYH ypMoH3opnapra GOFIHK.
VPMOHTApHUHr  acocuii  KMCMM  €p  IO3MHMHT  LIMMOJHMil Xyayiapuna
JKolinamraHura kapmaii, kaHyGuaa XaM eTapiMua MILTATHIA[H. Japaxtnap
MKKHTa Typra 6ynunanu:

I. HunaGaprnu napaxtnap Typkywmura - &rouu Kaparail, Kopakaparaii (apua),
THIIOFOY, MPBUT, OK Kaparail Typilapy KHPUTHIAMN;

2. Slnpok Gapriu napaxTiap TypKyMHra EFOYMHMHI KATTUK Typ/iapu - 3MaH,
KaifH, KOpaKaiuH, LWyMTOJI, 3apaHr, rpab, akauusd, Kaiparoy, 31M (KaiparouHuHT
Gup Typm), IOMILIOKNApHra 3ca — TOFTepak, MUp3aTepak, KaHAarou (3UpK), apryBOH
(Kyxa) KMpanu.

Hunabaprim  napaxtiap YpMOHNAPHMHT % KMCMMHM TalIKMI  3THO,
KyPUJIMIIHKM 4YMPHIUMra Kapwiv YTa OGapaomnn GynraH Ba HyKCOHIapu 03,
TOJIANApH TYFPH KeAraH KaTTHK Ba MycTaxkaMm €rou GuiaH TabMmannaian. Snpok
Gapriu fapaxTiap €rouu YPMOHIAPHMHT Y4 MUKIOPHHM TALIKW/ 3THO, YIapPHUHT
KaTTMKNapu HUHAOapriu napaxmiap &rouura HHCGAaTaH KYNpoK MycCTaXKamIMKKa
9ra, aMMO YHpHILTa Kapiu KaMpok Gapaor Gepanu.

Kypwimanapaa, cuHunapaa WuaTiamuras Erounap Kyfmgaraua: Ton,
TepaKHWHT Gapua TypsapH, KaiiparounuHr Gy>KyH Ba yyanatoif Typnapu, akauus,
rnenuuns  (Lumonuit Amepukanan XIX acpma Vabexkucroura KEJITHPHJITaH).
['MapoTexHuka MHLIOOT/IApAA TyT Ba apuya EFO4iapd Y3MHM YMPHMACITHK Ba
MYCTaXKaMJIMK KUXaTHIAH 5Ky/a AXIIM HAMOEH 3TraH.

1.2. EFOY-TAXTA ALIEJIAP.

Erou awé ysywnurn L=4-4,5-5,5-6-6,5m 6y116, acocaH appanaHmaraH Ba
appanadraH Typsapra 6ynuHanu:
AppanaHmaraH éroy awé:
|. Xona, ryna d=150-250 mm.

2. InacTuHa (Mkkura 6YIMHraH xona).



3. Xopaua d=100-130mm.

4. Mywraxta — rop6eub (pyc), TaXTaHMHT nycTioK OunaH KOMIaHraH HeKka
6ynaru. LllyHuHraex:

1-nywraxra.

2-MHrHYKa TaxTa.

3-KaJMH TaxTa.

4-nnactuHa (ApUM X0/a). o

AppananraH oy aiénap:
1.Bpyc (tycun) 125X125... 250X250mMm.

Tk
b Y

2.Kanuu Taxra b/t<2.

b=100+225Mm 1 -pacm

t=40+100Mm

3.Muruuka taxra b/t>2.
b=100:175mM, t=16:32MM

4. Bpyc b=100:175mM, t=50:100MM.

Inacts s t |
(TaxTaHMHI ¥
KEHT TOMO- | Topeu(TaxTaHHHHUT EH TOMOHH)
&H TOMOHH). :
2. pacm Kpomka(TaxTaHHHr KHppacH).
Erou copramenTy: 1 —kamBa.

t,MM 1M (KEHIJIMIH), MM.

19 75, 100, 125, 150, 175,

22 15, 100, 125, 150, 175, 200, 225,

25 75, 100, 125, 150, 11, 200, 225, 250, 275,

32 + + + + + + + B +

40 + + % + i + + + +

5

A4 + - + o5 + + + + +
50 e i + + + + * i +
60 + + + + + + + + +
75 + + ot |+ + + + + +
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, 229, 250,

250 : 250,

1. KYPUJIMAJIAPHMHI EFOY YHCYPJIAPUHU YETAPABHI XOJIAT
- . YCYJUJIA XUCOBJIALLL

bapua Kypuiama €kv KOHCTPYKUMANAPHUHT YHCYpPJIapu MLIATHG GyiMaciuk
XoJnaTHra Kenuim MyMknH. Xycycan Kypuimanapaas ¢oiinananu6 6yamaiinuran
XonaT KyiiaarunapiaH KenuG uMKaaM: AWEHMHT TAlIKM 1K (Kyu)ra 6Gapaour
Oeponmacnuru Ba neOpPMAUMACH MYIKQIAard MHUKAOPAAH OPTHG KETHIUM Ba
Gouwikanapnad. KOHCTpYKUMANADHHHT YHCypJap¥ MKKHTAa uerapaBuii Xonatia
xucobnaHaau:

L YOK KyTapuil KOGHIMATH, LHU YHCYP EKH KOHCTPYKLHMS MyCTAXKaMJTHTH
Ba YCTYBOPJIUTH 6yﬁnq5;

2. Jlebopmarius sbHH CONKUINK GYiiHYa Ba CHIKMLITA.

2.1.BMPUHYM YET'APABHUI XOJIATH

bupnnuy Yerapasuii xonatHu udoaanad GepyBun TEHrIaMa: TALIKU 10K TabCUPH-
N=Y 178" )s®=3 7(S,R\m,) )
i= =l

JlaH XOcHJ1 O¥yBYM 3YPHKLIN SHT KHYHK 10K KYTapuLl KOOMIMATHAAH OIIMACITHTH
Kepak;
Oy epna, N -yHcypnaru XucoOuit 3ypukuui,

7, ~OpPTHKYa IoK1al KoepduunenTn
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7, -OuHO Basudacura GOFNAHraH HIOHWIHIHK KOI(pHUHEHTH,

g -TalKN IOKHUHT MEbEPUH MHUKIOPH (BenMuMHA, MUKIOPH, KMiiMaTH):

@ - KOHCTPYKLMS EKH YHCYPHHMHT FOK KYTapuiu KOOMIHATH:

S; - YHCYp KECHMMHHHI T€OMETPHK TaBcudnapu (F,J,W);

R; - EFOYHHHT XUCOOHH KapLIMITHKIAPH;

m; -KOHCTPYKUHMS HULTAi{JIraH WAPOHT/IAPHHH YBTHGOPHIa ONTyBYH

koepduumenTIapy.

f -pymucus (xapakaru, Basudacu).
Mycraxkammik wapti: O < R
Verypopauk waptn: 0 =ReY ]

IOkuap TacHudU: MEBEPUI IOK-YHCYPHUHT 3 Ba3HU EKM KOP OFHPMIH GulaH

wiamon Gocumu-KMKa Gepunran 6¥manm, xamaa GunHozaru Koinawrad ac6o6-

yCKYHANIApHUHT (oiifany Ba3HH 6uad ocMa Ba KYTNPHUKCMMOH KpaHIapHHHT :

10K KyTapyBuYaHIury 6ynanu;

Xucobuii 10k — MebEpUI IOKHM OpTHKHA IOKiall koedduumesTIra
KynaiT™Macu AbHH; g=g8""7,;

Jloumuit 10K — KOHCTPYKUMAHM Ba TOMHH Taul.xun atyBun OGapua

YHCYP/IAPHUHT XyCYCHI OFMPJIHKIAPH;

BakruHya (MyBakkat) [OK - KOp BasHM, LIamon 6ocumu, ac6o6-
yckyHanapuHunr Qoiinanu BasuHIapH, ocmMa Ba KYNPUKCHMOH KPAHJIaDHUHT 10K
K§rapyBuannury; Maxcyc $aBKyJIOTAarH I0Knap — 3WI3Wia, asapui, nopTialu
Tascupnapu; OpTHKYA foKTai Ko3(duLHMenTH:

7, =1.1 — GMHO HYMJA XKOIALIraH KOHCTPYKUHS OFMPJIMKIIApH YUYH;
7,=1.2 — Tom Enmacunaru GyraaH acpaiiiuraH Kariam, Lamos 60cHMH Ba KpaH

KyTapyBYaHJIUTH YUyH;

7, =1.3 — Tom &nmacu (KpoB/s)CH Ba TOMZArH LIAFail yuyH;

7,=1.4 — arap TOM Ba3HH Gunan KOp Ba3HUHMHT HUCOATH, ABHH g% 208.5:(2)
0

=1.6= 2 ¥
7,=1.6 —arapaa A <08 Gynca. 9

KoucTpykuus Basuu kynuHua HomabiyMm 6ynanu Ba GyHu sMnupuk npona
OpPKaaH TONMUII MYMKHH:

8 =

Syrgr . [KH it
1000 [ M Ba g, =gn 7, - (3)

Kof -L

by epna, g7, . g, - acocuit 0K KyTapyBUH KOHCTPYKLMSHHHT Ba3HH, MEbEPHit Ba
xucobuit MUKIOpIapH,

S, = KOp Ba3HW Kypuiaui xyayaura kypa KMKnau onunanm,

g/ = TOMHUHI MEHEPHH OFUPIINTH;

Ko - acocmit KOHCTPYKIMAHUHT ¥3 Ba3HUHK 9bTHOOPra 0yBYH KoedduumenTy.
Oy ¢pra  (4)

KYPHJIHUI Xy1y/IMTa KYpa IaMOJIHHHT GOCHMH.

Illamon 6ocumu - g.=w,k-c,,
Wy -
k - 61HO GananuMry Ba KypHiHIl XOiiHN 3bTHGOPra onyBum KoedduumenTy.
c. - Ouno Ba TOM WIAKITHHH Ha3apra OBy KO3 PUIHEHTH.
AMmangaru KypwiHIl MehEpH Tamabura acoca IOKJIAPHHHT JHT HOMAKyJ
finFunau(kamMaamMa)CH KOHCTPYKIHS Xucobnanaam:
1) acocwnii xxamnama D+By roknap WuFuHARCH,
2) maxcyc xammama D+y (B+M) roknap; 6y epaa, D-noumuii foknap, M-maxcyc
toknap, B - Baktunya 10K1ap, - HUrHHau (kamnama) koaduumenTH (ricn);
YHcypnaru xuco6uit 3ypukum xaM ymby TapTubaa aHuKIaHaIu.
Acocuit xamnamanard B - BaKTHHYA JOK TypJH GYIMIIM MYMKHH, XyCycaH YHHHT
COHM 22 Oynmranma y,=095Ba y,=09xo0nuaa kabyn KuiMHaIM, Maxcyc
Kamslamaza aca y, =0.958a y, =0.8 onuHagu. By epna y, - y30k MyaaTiu roknap
YUYH; W, = KHCKa My/JIaT/IH IOKJIap Y4YH;
Mg +(Mkp + Mk, )y, + Mo -y, (5)

Mg - TOMMMIi IOKHaH X.6. MOMEHTH,

Mucon:

Mip - KpaH TAbCHPHUAAH TMIHII MOMEHTH,
M - kopaau 6y1afuran MOMEHT,
Mk, - miamMos 60CHMMH/A 103ara KENTUPYBYH MOMEHT.
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Xucobuit Kapwmnuk "R" KOHCTPYKUMA AWIECHHMI YverapaBMil KywIaHWILH
6ynanu Ba yHMHI MHKIOPH KypHIMII MebEépuaaru OEHYKCOH HaMyHajaapu ydyH
TomWiraH MycraxkamiaukaaH "R," dapknananu. KoHcTpykumsiapra  y3oK
My/IaTa TabCHp 3TYBYHM KyY Ba MULIAll WIAPOMTH MHOGATra onuHamu. V3rapmac
IOK TabCHpHJA AalIEHMHT MYBAaKKaT (BaKTMHYA) KapUIWJIMIMHUHI  ypTaua

apu(METHK MHKIOPH (N-HaMyHasIap COHH) aHUKITAHAMIH:

Ry =Y Ry /1) )

=1
Ry, -~ HAMYHaHHHT MYCTaxKaMJIHK YerapacH.
V3rapyBuannuk koapuumenTH (Bapuauus ko3d-t): v =o'/ R,
o' = ypravua KBaJApaTHK OFHIL.
o' =Y (AR ) l(n-1) (7

> (AR, ,£) - HAMYHA/IaTH XaTONHK, ARy = (Ryy, = Ryx, +f)

Ry, = *i” HOMEPAM HAMyHA MYCTaXKaMJIMTHHU Yerapac;
OHr kuumK GyiraH CTATHCTHK YpTaua MyCTaXKaMIMK (R,.) MHKIOPH MEBEpHi
Kapunaink ae6 atanaan: R” =Ry (i-a-v)
a - AWEHMHT MYCTaXKamJIMTH ydyH kadonat kodpuumentH. (érou yuyH a
=2.25). '
Ameé (éro4) HUHT XHCOOHI KapUIMINTHHYE aHHKIAIAa XaBOCH3MHK KOI(DHLIEHTH

K, , obTHOOpra OnMHamM: R=R7K" Xasdensnuk kodpuumentu K, - aménap

TapkubH Ba Ty3WIVIIHHUHT XHIMa-XWUTHTH, KAMYHIHK Ba HYKCOHJIADHHHHT COHI
Ba YNYamiIapH,y30K MyUIAT/IH [0KJap KabH NIApOMTIADHM MYCTaXKamJIMKKa
6yiran TAbCHPUHU XMCOOHTa KHPHTYBYH KOI(DHIIHEHTH.
2.2. AKKMHYH YETAPA XOJIATH.
Menépuii 1ok Tascupuaa (I'yk KoHyHH OunaH) Tomwirad nedopmauus €ku
CHIDKHLILIAP MHKIOPJIAPH YKOW3 MUKIOP/AAH OpPTMAraH XoJja Xucobu 6y HKKHHUH

yerapa xonatu 6yinya xucobnam 6ynanu. Mesépuii 10k Tabeupu aedopmanusra

OJUIMii LIAPOMTAA MULTAETIaH KOHCTPYKUMAHHHT XHCOOHIl 10K TabCHpUJAH AEApIH
KATTa 5Mac.

Jledopmauus Typnapu — conkunuk, Taxrianuw(Sypmanap xocun Gyauim),
Jlap3 keTuLM (TeMHpOETOH KypHunManapuza) Ba GoLukanapaup.

Mikkunum wverapa xomatuhu wupopanaiiauran ¢opmysna f < [f]xyiinaruua
YKuNaaM: Tawk¥ 1OKAap TabCHPHUAA XOCHN  GynyBuM nedopmauus  Eku
CHLKMUIHUHT XUCOOHI MHKIOPH MEbEPUI MHKIOPHIAH OPTMAC/HIH LIApT.

| 23. MAPKA3Mi CUKHWJIMIL BA YY3WJIMLUTA XUCOBJIAILL.

Crponun  ¢epma yHcypnapu, GOFnOBuWNAp Mapkasuil, SbHM Gyiinab
UY3HTHUIN MyMKHH. YHCYP KECHMUIArH XOCH) 6¥1anMraH HOpMa KyulaHHiLiap
MYyCTaxKaMJIHMK WapTH EpAamMuia aHUKIaHHG TeKMpHanu:

a=10N(A, <R(R) . (8)
Oy epna, o - KecHMIArH HOpMain Ky4IaHuLLIap;
N - Tauikn 10K TabCHPUIAH YHCYPAArH 3ypHKHL (Ky4);
A, - KeCHMHHHT co( (HETTO) 103acH;
" R, R, - cuxmuimuira a uy3uamiura EroOYHUHT XHCOOHIT KapLUWJINTH;

10-6upnuxnap HucOaTHHU XucoGra onyBuK kodduumenT (1ku/cm® =10MITa)

N e Fur=F6p-
= :
AR

3 -pacm

A, - KECHMHHHT GpYTTO 103acH: A, =bh

A

A, - KeCMMHH GYlIalITHpaMraH TELMKIAp [03acH: A, =a b

Tewuknap 6up Gupura skuH koinawTupuica (a<200MM) 0K TabCUPHJIaH
conup Gyaran, Epuitap Gupnawmé yHcypuu Gy3unuiura onub KeNMIIM MyMKHH.

Iy Tydaiinu AKuH XKoiNauraH TEWHKIADHK WAPTAK paBHIINA GHTTa Kecumra

10



KenTupu6 xucobnaiiMus, sbHM GuTTa Kecumra GHp SMac MKKHTA EKH MKKMTanaH
k¥n Temuk 6op ne6 xucobmamus, wyHaa A, =A,-n-A, 6ynam.  (9)

dakat Temmkap 6yisamMa ykka HUcCOaTaH CHMMETPHK Jofnaumran 6yauumu
Kepak, akC X0/I/1a YHCYp (3/1eMeHT) HOCHMMETPHK SbHH HOMapKa3suii 4y3unran neb
XucobaHanu.

Verynnap, GornoBuunap, (epmanapHMHr 1OKOpM kamap (Touka)iap,
THPCAaK/IapH, XOBOH/IApH-MapKasuii CHKWIMWMra wuviawanad. MycTaxkamiukK
1IapTH IOKOPUZA KYPCATHIraH, yCTYBOP/IMK IAPTH 3¢a Kyiaaruya:

o=10-N/, <R -¥ (10)

AII

Gy epma, A, - YHCYp KECHMH I03aCHHMHI XHMCOOWi MHKIODH, YHCYpHH

6YWwaTHpYBYH TEMMKIAp 103acura GOFIHK.
@ - 6Yiinama srunui KU YCTYBOPITHK KOI(HLUHEHTH.
Arap Temmknap Hyk Gynca €ku ymap Taxra Kuppamapura uuKapuiamaca

A,SA% waptra kypa A, =A, 6Yynamu, arapaa A,>A% 6ynca, Oy xonna
A =4A"% faH TommwnagM. Arap GYWAWTHPYBYM TEUIMKIADH CHMMETPHK
JOMIAIAG TaXTa KHPpaNapura YnKkea, yHaa - A, =A,, €6 aHuKnaHaau.

VeryBopnuk  KO3(GMIMEHTHHH XHMCOOnalaH aBBajl YHCYP OTHIIYBUAHIHTHHH

TOIMII JIO3UM: A= ’% , Gy epaa lo - yHCYPHHHT XMCOOMH y3yHIHUIH, lo = -]

i = KECHMHHHT HHEpPLUS PAIUYCH; i = -%\ =0,289h; (1)

| = FeOMETPHK Y3yHJIMK;
4 -YHCYp y4i1apy GHpHKKaHHra Kapab onMHaaH, Macana
N * N
p=1 p=0.8 p=0.65 p=2.2

4 —pacm

OrulyBYaHIMK KAHMUIKOKIMK YErapacHjaH OpIMaraH Xojja, AbHM Eroujard

CHKYBUM KywiaHumuap "o, XaM KuM4MK OynraHuza Ba €rod TOnanapu Xam

KaiMLIKOK MIIAraHUIa YHCYp MycTaxkam 6yiu6 y3 yCTyBOPAHIHHHM HYKOTaAMIraH
11

xonaraa (3rumyBuannuk [yk KOHyHH derapac Mumuia) A>Ayin=70 (EFou yuyH),
YCTYBOPAMK KOIQHULMEHTH ¢ =3°°%12 ? (12)

DrunyBYAHIHK  ASApin=70 KaHMIIKOKIMK 4erapacMiaH OpTraHuaa, SbHH
¢roumary .’ - CHKyBYM KyuNaHHILIAp KaWHIIKOK-3/1aCTHK OOCKHYMra eTraHzia
§a EFOUHMHT KalMWKOKnMk momymu - “E” nacas Gownaranuna yucyp ¥3
yCTYyBOpAMIMHM  #iyKkoTamu (aruuydannvk [yk KOHYHMIaH Tallkapuaa) Ba

YCTYBOPJIMK KOI(DUUMEHTH:

0 =1-08( )’ (13)
I-macana
Vaymmurn 4m Gynran Ba wkkuTa Gont yuyH 18 MM JnameTpia TemIHKiIap

yitmaran wopkuppa 200 kH kyd Tabcupuaa Gyiimama cuxkmimokaa. Yopkuppa
KeCHMHHHHT TOMOHJApPMHM aHMKnam kepak. Temmknap 16 cM opamukiaa
JKOITAIUTaH, yaIapy MIapHUPIH MaXKaMJIaHTaH.

Eunm. .

VCTyBOpPJIMK IIAPTHAAH KECUMHHHT 3apyp H03aCHHH TONAaMM3:

_10N _ 10-200

= =——— =25304cm’
e = R 060813

-

»=0,608 - ycTyBOpIUK Koeh(PHIMEHTH, TAXMHUHAH OJMHIaH OTHIYBYHIHK
A=70ra 6yiinua:

o= l-o,x(/%oo)2 =1-0,8(0,7)* = 0,608

Yopkuppa >HAHM copTameHT Gyitnua B=15cm ne6 xabyn xunamwus, mryHaa

kecum Gananinry 3apyp 6ynanu:

hy= "?'% = 253,04/15=1687cm

CopramenTaan TasnaiiMus h = 17,5 cm. Illyspaii kw6 40pKuppa KeCHMH
150x175 mm 6ynu6, rozacn A=15x17,5=262,5 oM’ ymby KecHM Y4yH XaKMKui
HIHITYBYAHIMKHU Ba YCTYBOPJIHK KO3 (UUMEHTHHY TONaMu3:

lo 400
12 /

=—=——=791>70
i 0289-17,5



~3000/, 3000/ _ -
? 0/ AN‘ 0,479

Kecumun GymwamtupyByu TemMKIAp 1o3acH (ynapHu Ourtra Kecumra

KENTHPHIITaH X0J11a)
A, =ban=15-18-2= S4cm® <0,25A =0,25-262,5 =131,25cm*

AmMo GymamTupyByH TemmnkIap 6pyc Kuppanapura quKapiiraun cababmu

xucobuit 103acu Kyiinaaruya:

A, =A,=A-A, =2625-54=2085cm’

MycTaxkamIHK mapTH GaxapHiManu:

PR SN - L JORET T §= 13MIa

9-A, 04792085

JIEMAK KECHM loza.cunu KYNaiTHPHLLI JIO3UMAYD.

Kecum TOMOHIAPHHH OJIAMH3:

A,=262,5+54=316,5cM> Ba bxh=17,5x 20cm Ba A=350cm’
An=350-54=296cm"

A 0.2;? 20

k=1-0,8(0,692)* = 0,617

PRI ... =1095 =~ 11Mlla < R, =13Mlla

T 0,617-396

=69,2

Ymby yopkuppaHu MapKasuif Uy3HIMIITa TEKITHPAMH3: :

_10N 10-200

o= =6,76< R, =10MIla

<R éxuG=

MycTaxkaMJIMK Yerapacu aH4a KaTTa, AeMaK aBBaJIrH YI4amnap 4y3HiMuira

HIUIalaurad yHeyp(d/eMeHT) yayH MabKya 150x175 mm.

o wi 20 o niits < R, =10MIla
208,5

2.4. EPUJIMIUTA BA KVHIAJIAHI CHKAJIMIITA XU COBJIALT
Viin6 OGMpHKTMpUIYBUM EFOY yHCYpiapu EpuaMmra  €KH  CHKWIMUIra

uuutaiaunap.

[ pumi-cummeTpuk Ba HOCUMMETPUK G6YuimM MyMKknH. Epuiniira numnaiiguran
1031apaiard ypuHMa Ky 4TaHMILIap HOTEKHC paBHILAA TapKanaau, 6y aeraHu érou

¢puinuira KypcaraérraH Kaplumauru io3a 6yitnua 6ap rekucaa 6ynmaiiau:

£ tos o

6) 6up ToMOHNaMa EpunHLL

a) CHMETpPHK EPHITHLI

5 -~ pacm.

Epunni kyunasuwm - ypraua Mukaopu T;,, = % < R;,, (14)

Oy epna, T - érounu épyBun Kyy;
A - EépunyBun 103a;
"
pwmu jo3acHaary ypuEMa KydmasuumLiap yerapa KHHMATH, SBHH EpHIIHIUra

(Ofnran €rou MycTaxKkamiIMK derapacu nacasau. Epunmumn rosach ysaiiumm Gunan

{, /e 23 uucbarra Gormuxaup:

Rep=Rép/(l+ﬂ-€ép/e) (15)

R ,, - épunwira 6ynran Xucobuil KApIIWIMKHUHT YpTaya KuitMaTh;

R,, ~ronanap 6y#ina6 érou épunmunra xucobuit kapuunuru(KMK-uu kapanr);
[} -€pub cHDKUTYBYH Kyd sKOHMra K¥pa ONMMHADNIaH KOD(DHIMEHT,

[} =0,25-cumeTprk épunub cumkuina,

[} =0,125-€pummn 6upéknama 6ynaranaa;

[y - (Epwm6) cuminm 1o3acHHMHT XHCOGHI Y3YHITHIH;

) - aae -~
€ - cumkuTyBan Ky4(3ypuKum)HUET 6Yiinama Ykka HucGaTtan enkacu.
lonanap  6§iinab &rou CHKMIMIIM  KypWIMU KOHCTPYKUMSUIADAA JACAPIH

y'pamaiigu aMMo Tosanapra KyHJanaur rouzia Tes-Te3 yupa6 Typaau:
14



a) GyTyH cupTH 6yiinua;

6) y3ynnuru 6yitua KucmaH;

B) 103acH G¥inua KHCMaH.

r) Oypuak ocTHIarH CHKMAMLI - YiiMa GupukManapaa yupaiiau.

T

B
5 e e

A T

6 — pacm )
P P

2 &

7 — pacm

ByTyH cupTh 6¥#inya CHKMIMLIra MyCTaXKaMJIMK Yerapacu 9HI KHYMK MHKIOpra
ara Gynra xonpa, 103a OyiiMya KHCMaH CHKWIMLIrAa Kaplid MYCTaxKaMIHK
yerapacH 3Hr Karra Gynub, ysywnuru Gyiimua kucmaH (2-mMacanaHu Kapaur)
CHKWIMLIZATH KyWIaHull Yprauya napaxana Oynaau. MycraxkaMiMK IUapTH
Ky#uaaruya:

4T
L Ty /4 T x (16)

By epna T - a3ysun ky4; A 5, — cukwnaérran tosa; A, =b-€,; R,,90 —

€roYHHHT CHKMNIHIITA 6YraH XucoOHil KapIHINTH.
Bypuyak ocrupard cukwimm Exku EpunMimra Gyiarad KapumauMk  Kyizaruua

TONMHJIAAH:
R,, =R, /[l+(R, /R, ~1)sin’a]
Ry =R, /JI+R,/Ryp—Dsin’a] 7

15

J-macana
Kecumu 15x20 cm Gynran wopkuppa (6pyc) T=90,0kH Ky4 TabCHpHUAaH
jonanapra KYHAaIaHT KHCMaH CHKMIMOK/A. Y 1uGy CHKHIIAZIMraH 1032 aHUKJIAHCHH.

EunM. CHKuIMILra Kapiy 6yaraH MycTaxkam/uK LapTHaad (oitnananamus.

107
ag= 7: SR,
T —10.90,0/ _ 2
A A”m =10-909/ = 300cm
6y epia, R, =3Mlla

Kecim 2uu b=10 cM onuHca, yHaa 3apypvit y3ywmrn ¢ =30 cm

2.5. KVHIAJIAHT CO® 3T WKL XUCOBH
ABPHM KYN HMIUIATHIAJWraH Kypuimanap-
TymamMa Ba TOM

OHr Kym ydpaiiguran Xounar,

paccaTyCHMHNAp, KaTTa TYCHHNAp, HUIIAGIH TYCHHIAp,

[lamkapanapd BepTHKAl 0K TaChUPHA KYHIANaHT OSrHIHMUIra umuaiigunap. By
KOHCTPYKUHMANAP HKKHMTA yerapa Xonarnapu 6yiinya anuKaHanm:

1) 10K KyTapui KoOumuaATH Oyiinda;
n:M"‘%y <R, 08

Ky -
t=0m S sy SR U9

S, Jg, -CTATHK Ba HHEPLIMS MOMCHTH;

509
M, =HT KaTTa MOMEHT;
W,, - KECHMHHMHT HETTO KapIIMIUK MOMEHTH,

R,,.R, ->THIMIITa Ba EPUIMIIra EFOY KapLUHIIMIH,
k = %3¢, -6Mp OPATHKIH TYCHH yyH.
6) nedopmanns Gynuda;
-k "l"’/ < 20
s (€-7,)5 = (20)
/ - GMpHMKManap WAPHMPJIH BA 0K CHKMIraH KHPpa TOMOHH TahCHPHIAH XOCHI

GyIran CONKWINK f,,, ~4erapaBuil CONKHIIHK.
16



R, =R,=q-%=l‘%='lku

VpHHMa KyunaHuLLIap KyHIark Xo/aT Ba KypHIMaipaa TeKWHpHIaau: Pre
. = MO0 e 2800010 o5 g
a) KaTTa MUKIOPAArk TYIUIaHraH I0K/Iap TasHY/1apura SKHH JKOIalrana; R, 1
6) xana TycuHnapaa £ <Sh; 6ynranna KecuM TOMOHNapMHHHT HHcOaTH % <5 TaxMHMHaH % =3, wynna b="44 ma
B) KYLUTABP KECHMJIH TYCHHIAPAA; P
) K P 17 PR h, =3/18W, ; =1/18:192,308 =15,13cm

r) TaxTaeNMMIaHTaH TYCHHNAPAA. A
b /3 =504cm, A, =5,04-1513 =76 3cm’

TYCHHIAPHUHT CHKWIITAH KMppanapuHy Gorna6 TypyBuH HyKTanap opacuaaru -
i 2 7 Yopkuppa KecuMH bxh=7,5x12,5cm ned kabys1 KMJaMu3 Ba 103acH
macoda Kyiinaru IwapTra pHos KuWnMHras xompga £, > 70 4 TYCHHIAp PRAPD) = AP RED N K 1o
A=17,5%12,5=93,75cm* >763cm* ea b/ =125/ _=167<3.
YCTYBOPJIMIM TEKIIMPUIIAMN: 5 A S A AS

M, kb? Taltnnnanran yirqamaapHyu EpUITHILNTa TEKIINPaMH3:
0=W'"."¢5R.,; $e=0 7 <Fa: (21 x R "
C i roitl 0p 101163 L oMBla s R, = 6MITa
6y epaa, @5 50,7 - YCTYBOpIHMIM KaitMuikok yerapacupa (A>70); éku ¢, - b, Js 7512207
*ajBannas, A<70 6ynrauna. Oy epaa, Q = Qmax = Ry = lkn
2 2
2- KamBan Sy = bhA =7’5‘12'0/8 =146,5cm’
=TT, T Y NI P T M BTSN R W Ty =B 275125 L1220 70m
[ 0,76 0,8 0,84 | 0,89 | 093 | 0,96 | 0,97 1 b, =b=175cm

Ba OMKpIWKKA TEKIIMpaMu3, YHHHT y4yyH nedopmauusuu [12] anuknaiivmms

(g= % 00) K%M

Jedopmanus (TYcuH conkuauru)uu xucobnam udonacunarn “K” xuiimaru

3 4
TYCcUH OMpUKManapMHM Ba K TYpUMHM 5bTHOOpPra oiayBud KO3(DHMLHMEHT L LY I =_1_OLM -4 =276-253= (R
d . . 4 ¥ 4 ¢ ET AR 384-10‘-1220,7(% A"“%" 276:253=698m= = 3cm
xucobnaHaau.
' 3-macana,
& 6yepna,§=%=%.=%.

V3yunuru 6 M 6yras mapHUpIM MaXxKamilaHraH Yyopkuppara (Ypracuna — 2m

. 4
macodana) &imk 1%%/ 10K TakCHp ITMOKAA. Yopkuppa KeCHMHHHHT 103aCH = 3‘:;%3‘;:(8'5 4= 2_93_2_:;_‘3?72_5_3 =12846,23cm".
AHHKJIAHCHH Ba TEKUTHPHJICHH. Kabyn kunras ynuamnap Gukpaumk tanabura sxaBo6 Gepa onmanmu. Jlemak
EunM. Mycraxkammuk maptu Gyiivuua 3apypuii KapIMIMK MOMEHTH Ba § KeCHMMHM ¥3rapTHpHII JO3MM:
STHJIUII MOMEHTH: :
Mo=F .é_%’zﬂ.%_]l%:z‘s,m.“ ky -k, -bx h=12,5x15cm LUYHa MHEPUUS MOMEHTH J = 12,5~15X2 =3515,6cm* Ba
% _10-0,01-600* -2,53

f= =243cm< f,.. =3cm

e
384-10"-3515,6 18



Mnum KyUJaHHII «G» MycTaTun (TYFpu TYpT Gypuakiu) KeCUMHHMHT akat
joKkopH Gypuarnia MakCHMyMra JpHIUAH, HY3HIHII Ky4TaHWULTApH «Gp> 3¢

(akat MyCTaTH1 KECHMHHHT Kyiin 6ypyakiiapuia MakCHMyMra eTajin:
= q-sin a

9«
M, M,/ 4, =
o= " e,

—q»'[ZS = M max' cos a

q -cos a

M_=¢I'-Z2 = M max' sin a
2) y 8

1=k <5 (maiina Tycuunap yuys n=1...2) &u 7 = %ga = Jaga

i [ o 3V I

Py (23)

®J,)
_kqytt
R

2.6. Kisi OTUJIMII XHCOBU.
Kecum 1o3acH foupa makiuia Gynamaran yncypmap Oypyak OCTHAArd 10
TABCHPHTa HILTACA KAS STHIIHII XOCHI GYIIHIIA MyMKHH:
o <10°-Kust STHIHLL.
o >10°-orunranja 6ypHiHLL.
4-macana
®depma nanenu (iokopu capposia) 1,6 kH/m 1ok Ba 3,6 xH kxy4 Tabcupuia
cukunub sruamokaa. Taxranap kecuMM 44x100MM Ba MaHen Y3yHIMTH - 6m

IMasen xecuMH TaHIa6 TEKIUUPUIICHH.
" 2 2
Eupm [laHengaru MakcuMal MOMEHT KMMMaTH: M. =4t A =16-6 A =7,2xH - »
s €
Hucbar (7= A <5) [maH Ba MyCTaXKaMJHK IapTH (25) naH oitnananubd xec

GaNaHUINTMHA TOTIaMM3:

oy B3 M 1000 _ BIA00 72 o a i aay hom V =B/ 592
SN, 0,713 n
3apyp 103a A, =b, -h, =592-29,1=17582 e’

19

i 303 g !
h,-%- A382-12,72Lm

A, =b,-h, =12,72-303 = 385,43cm’

bxh=22x25cm, xonuaa Kabyn KHJIaMu3

A=b-h=22-25=550cm* >38543cm’
KeCHMHHHT T€OMeTpPHK TaBCH(IapH: a) KapUIIHK MOMEHTH
=bh’/ =92.25/ - 3
W, =/ =22.257/ =2291,67cm
; ohb/ 05222/ = ;
W, =hb/l = 2522/ = 2016,67cm

6) MHEpLIMA MOMEHTH

J, =bh*/12=22-25"/12 = 28645 833cm*
J, =hb*[12=25.22°/12 = 22183 333cm*
Tycun MycTaxKamIHrH Ba OMKpIMTH:

1912,5 . 156, 389
2291,67 ' 2016,67

M M
o =1000(—% + n—2) =
W "W,)

M ax - HH TALIKHIT 3TYBUHIIAPH.

M, =M, -cosa=225-0985=19125«H - u
M,=M,, -sina=225-0173=0,389«H - n
n=h/b=25/22=1136

o =105MIla < R,, =13MIla

R . %.0,5-600"
e LA : =0,038¢
/=383 B, 100 384-10" 221833100 i
Shaii gt 5.0,5-600°
o Sl 4 =0,0295.
/=383 B/ 100~ 384-10° - 2864583100 Bt

f=yr2+ 1} =0,038" +0,0295% =0,048cm
- ol 600
[=0088cus [, =400 =600 =3cm

R — MyCTaxkamJIMK 4erapacu, ynaa R, =R Ba N, = JAR,

2
/ - 0%... = 3—329 - YCTYBOPIHK KO3 DHIHEHTH, & = 1—%(-3'?% (24)
N M NS N M
Pt A+§WSR‘ (25)

22

=1,05MIla 6y epma, M,

wyHAa



111. KYPUJIMAJIAP BUPUKMAJIAPU

SIxnuT érou Ba muacTMacca OylOMIapH KYHIAAmaHr KecuM yaduamiapH B
y3yHJHTH TYpPA¥ TEXHMK wWwaptiap Oyinua ueknanrad. LyHuHr yuyH O61HO B
MHLIOOT/JIAPHHHT 10K KyTapyBuM Ba TYCYBYH KypHIManapH KHUMK ynuamna
GylomnapaaH Xap XWi GMPMKTHpHMII ycynnapu OuiaH Ty3unamu, ymnaaa
KUNCHAWTHpUL, yna6 y3aliTupuin kM TyryHaa OMpUKTHpMLL. YiapHu
GUPUHUMCH KYHIQIAHT KECHMHMHHM KEHTAlTHPHIL, MKKMHYMCH 3Ca OylOMHHH
Y3yHAMTMHM  Kynaitupuwi, yumHuu OyiomnapHu Oypuak ocTHaa  ynauil
KyIaHuIaan.

KypuiMa yHCYp/apHu GUPHKTHDHII — €IMM, NOHa, MHX, GonT, Mypsa
ANAacKy NoHasap, eNMMIAHTaH apMaTypa EpaaMK/ia aMmaira OLMpHIau.

Bupukmanap uuuiab yMKapuul xapagnura xapa® 3aBojna €ku Kypuiu
MaiinoHmnaa Gakapunaauran Typiapra 6ynunanu. Enuman Guprkmanapaas Gous
Gapua GUpHKManap Ky4yBUaHIMK XOCCACHTA 3ra, LIYHUHT YUYH ylapari Xucoou
IOK TabCHPHIAH XOcKA 6¥.1yBuM §3apo cuimkui MiKkaopH 0,21aH 2MM-raya pyxe
STUIAIH.

Bapua GupHKMa Typ/Iapu eTTH rypyxra Gyanuran:

1. Enumnadran GupukManap — TabCHp 3TYBYH Kyuiap yHCYpAaH yHCYp

6eBOCHTA y3aTU/AH, KyPHIIMA AXIHT YHCYPAEK MILTAHIH;

2. Harennu OGupvkManap — TabCHp OTYBYM 3YPHKMUINGD YHCYPI
yHCypra Harennap OpKaaM  y3aTHNamM, KypwiMa  Tapkub!
xucobnaHaau;

3. Siccu Metasul yaHraknap épaamuaa GUPHKTUPHLI;

4. Viin6 Oupuxtupumn — 3Ypukum GeBocuTa y3aTWiamM, Kypws
TapKUOHIA; K

5. Uysunran Gornopuunap Gunan GMPMKTHPHLL;

6. TMaiiBananaw — pakaT TEpMONIACTAAP yU4yH KYJUIAHWIAAH;

7. Enumnanrad nynar y3aknu (apmatypa) Gupukmanap.

23

3.1. EJIUMJIU BUPUKMAUJIAP - “EB”

Enum GornoBuu cuarmaa OUPUKMAHMHT AXJIMTIMIHHH TabMHHIAAIHM.
"IB” kanTa Ba Maiina GynraH €rod yHCypnapaH KeCHMH Ba LUAKIM MXTHEPHIH
Kypunmanapuu 6apro STHII MMKOHMHK Gepaan. Kecumun Gananaiuk Gyinua xap
AW HABArM TaxXTAlapiaH IUAK/UIAHTHPHLII MyYMKHH. Macanan, wmebépuii
\yJokaTnapra Kypa, GMPMHYM HaBJIM HYKCOHCHM3 TaxTanap KeCHM 4y3uJajaura
tapapmna 0,17h pan kam GyamaraH macopana KOWNAIUTHPUIMILK  3apyp.
MKKHHYM HaBNH TaxTanap KecHM cukuiaaurad soxana < 0,17h macodana, konrax
Macohana yuuH4YM HaBJM TaXTanap XKOWIALWTHPWIHILH JIO3HM.

«EB» acocaH enuM yoku 6yiinab cupkuuira MuLiam yuyH MyiKaijiaHraH.
lmimnam yuyH 15%4 Hamiaukaarn Taxranapaad (oiaanaHuil JI03MM, YyHKH
wammmru 15% naw kam Gyarad Taxranap enMMIMK OMpMKMana XycycaH IOKCH3
¢XHOJIOTHK XKapaéHuaa Kaiuiaau Ba gapanap Xocui 6ynaam.

Cudarnu enumnaml yd4yH Kammuaa 15kr/cM” Gocum 3apyp, Ba Gy wwapT
OikapuaraHaa eTMMITH YOK KaJTHHIMTY OUp TeKHUC YHKaaH.

Enumiu Gupukmanapra Kyiuaran Gapua ranabnap KMKnapaa 6epuiras.
I\/1MM TypH KypWIMaHHHT MULTALWl Typura kapab GeiruniaHaiu Ba TaiWHIaHAIH.
| iHMIaL sKapagHUHU TE3NAWTUPHI YUyH EFOY IEKTP TOKH OHIaH KH3AMpUNaaH,
Jnsmpnin BakTH 1,5 nakukanax coatraya 1aBoM STHUIM MyMKHH.

Enumnaw sxapaéuu Ky#maaru OGockuunapnaH MOOpar: TaxTalapHUHD
¢/MMIAHAAMraH CHPTHHH Taiépnaiul, eIMMHM CypTHIL, MabjlyM BakT XaBoJa
1yriw, 6up apum «MTTa» ky4 6unan 6ocum Gepuil, HCCHK Xonataa 6ocum octraa
1y TypHL, MabIyM BaKT G0CHMCH3 TyTHO TypHIL Ba HUXOAT OMOOp/a cakiall.

EnuMnaHagMral TaxTalapHUHT AWUIMK Xankamapu Oup-OGupura moc
NeauiM wapt. AKC Xonaa Kypub Kalvluvu HaTikXacuia elMMIM HOoKiapaa
W§aynum Kyunanunap naiino 6ynanu. Yoknap typnapu 8-pacmaa Gepuiras.

Vuma-yu 4oK — KecuM dHM Gyiuua TaxtanapHu ynawjaa KyJalaHWIaaM,
{MIJIH HOK — TaXTanapHH y3yHacHra yjauia Ba KypuaMa yHcypnapuuu 6up 6upu

Oy GUPUKTHPULLIAA KYIUTAHHAANH.
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b=[{OAL)L %[
(e)

8-pacm. Enumnu Gupukmanap:
a) TaxTanapHUHT eNMMIaHUIK; G) THILIM €1MMIM YOK; B) (aHEpHH Kus
4OK OuaH eMMIaL; r) pamMa yHCYp/IapuHU eTMMIaLL,

Dpacm

9 —pacm. Viima 6upukma:
1 —~pepmanH 10KOpH cappoBu; 2 —Kyiiu capposu; 3 —nawrar; 4 —Terana; 5 —
TOPTKH GoNT; 6 —~MHUX. i

25

VYucypnapuu 30-45° Gypuak ocTMaa GMPHKTMPHMLI YHYH YJADHUHT SHH
I5cm rava Ba GonTnap, Gypama — Muxnap GunaH, €lMM CypwiIraHgad CyHr,
MaxKamJiaHaau.

[nactmaccanap Typnu wWwakijard 4HOKnap Ba BOCHTanap Epaamupa

C/IMMJIaHAIN:

e e Ll

10 —pacm:

a) «Kus uwok» (aHepa, TaxTa, mnuIaCTMAcca BapakJIapHH eAMMIAU  yuyH
Wianunaan; 6) «Ycrma-yct 4ok»; B) «SIpUM THPHOK»AHM 4oknap; r) «TaxTakawiu
wokn; 1) «Viiué KHPUTHJIAAUTaH 4Y0K»; €) Bypuaknu yoknap.

6-macasia.

MKkkuTa 44x200 MM TaxTauu ycTMa-ycT enumiaiiawiap. Yokka TabcHp
ITyBYM Ky4 N =124xH . ENMMAM YOK Y3YHJIMTH aHUK/TAHCHH.

Euum.

Yok MycTaxKaMmJIHTH yPHHMA Ky4JIaHHLI OPKAIH Y3MHH HAMOEH 3Talu:

o N -10

SR,

“oK

%_Q <R, =1,5MI1a-1aH €THMIIH YOK Y3YHJIUTH
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e

> N10 12410  4r330m ; 3apyp 6ymazm; Kby Kunamus £, = 42cm
T bR 20515

EnuMIH  GOKHMHT MyCTAXKAMJIATH GHPHKTHPHIAETTaH yHCYplapHHHT
MycTaxkamIurian Gup Hewa mapTa OLIMK, my cababra Ba Oy3wiHil (axar
yHCyprapaa OymMuMrH Kypa  emHMIIMK GupHKManap yHCypiaap EpHIHIIHra
TEKIIMPHIIANH, ABHH YOKIArn XOCHi GonmyBuM ypHHMA KywraHHuuiap yHcyp

Epunuiy Gyiinya xucobnananu:

eaNKum/ <mR, (29)

oy epra,IN —yHCypAaru XucoOuii 3ypuKuIL, Ky
Avox — CJIMMIIH HOK 103aCH;
Rep — yHCYP QWECHHUHT EpUuMLITA Gynran XMCOOMI KapLIHIIUIH;
Kuoe — YPUHMA Ky4JaHMUIUIADHHHT HOK y3yHAcHra TapKaIHILI
k03D OUIMEHTH, «A» MHKIOpHTA kypa rpagukaaH ONMHAILH, «Ap-3ca udona
Gyitnua xucobnanub EFOUHMHT GUKPIIMIHHM KYPCATA/IH.
Kuist 4oKnap/ia ypiiuma Ba HOpMan KyuianHuinap xocun 6ynaau:
(30)
(31

6y epnaa, o — 90K TEKUCIUTHHUHT OFITIT 6ypqaru,

r:N-cosa~SinaA <R,

ok

o Uy sinfra/ AR

Ao

R , — YHCYPHHUHT 4y3HIIHILTa 6Yran XMcoOHit KapIIHITUTH.
3.2. HATEJLJIA BUPUKMAJIAP

CHJDKHILIHTA KapIuHJInK

JKuncinaHTHpyBYM  YHCYpJIaplH y3apo
KypcaTafuran UMIHHAPHK EKM ACCH MOHANAP — garen ae6 aranagu. JKuncnanyBun
yHCYp/ap AMECHHHHT KaTTHKIIMIH HarenHMKMzaH Oup Heua GapoGap Kkam.
[llyauHr ydyH Haremwiap OrujMuira, yHCypiap 3€a CHKMIIMIIFA HULIALIAH.
Awécura kypa Hareuiap — KaTTHK érounapal, WMIIANNaCcTHKIapiaH, Erounn
[IaCTUKJIApaH, NYJIAT, AIIOMHHHIAAH ScajlraH Typiapyu MaBxy/.

L{MMHAPUK HArem1ap rypyxura — Mux, Gont, GypamMamux, NapunHMHXIIAP,
kupanu. Slccu monanap TypKymura — raiika, Iaii6a, MmIMOHKANap KHPaIH.

LlmiMHApUK NyjaT Hareiap — GonTinap 2MM Kappaivkaa 12nan 24mMm raua
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[aliépnananu, KkatTMK Erou GonTaap-4MM  Kappaiukia 12pan 30mMm  rada
Onkapunanu. «Al-4C» Mapkaiy IIMWIANIACTHK Ba «JICI1-B» Mapkanu Erouwink
[JlacTMAccajaH ACCANraH Hareliap KMMEBMH OKMXaTaaH canGuii  MyxuTaa
YanapuHu WKOOMIT KYpCaTHLITaH.
Harennu  GupMkManap, —HarejUlapHuHr  JedopmaTHBiurura Kapa0,
(HMMETPHK Ba HOCHMMETPUK OMpHKMasapra  axpaTHiaiu (10pacm).
Harennyu Gupukmanap 3ud Gynranu TyQaiinu, Harea Ba &FOou Ky4/1aHraH
xonatnapu y3apo skunaaH Gornuk. Harennuur XMCOOM KaHMIIKOK Ba 3rHJIyBYaH
(ycnuumkuaail 6axapniaau. AMmo, Gy xuco6 aHua MypakkaOIMry yuyH, amanaa
jlaresnap 10K KyTapuil KoOuansTiapu coana udonanap 6yiuua Tonunanu —[4:3].
JKuriciaHyBYH YHCYp/Iap CHKMIMIUM €KM Haresl SrujiMliMiari Oy3uIMLI XOCHJI
(ynranna Hareanm GUPMKMA YerapaBuii X0aTra TyWHIIH MyMKHHIIMIHHY HA3ap/aa
jyrum kepak. HarennapHuHr 10K KyTapuul KOGHIMATH Kyinaarn udonanapaa
KeJITHPHIITaH:
a) ueKKazaru rou yHCypap CHKHJIMLIN LapTUAAH
T,=K,-a-d-K, (32)
6) ypranaru €ro4 yHCYyp/ap CHKHJIMLUN IIapTHAAH:
T =K b d K (33)
B) HareJ AWMLY WAPTHIAH:
T, =(K,-d? +K,-a)JK, <K;-d? (34)
6y epma, K, Ks, K3, Ky -€rou Ba Hare/JIHMHT OTHIIMLI Ba CHKHIIMIITA 6ynran
KADLIMJMKJIApHHH  BTUGOpra ONlyBYH  COHJIM ko3 duumentnap, [3] 16~
JkaZBasaaH onuHaay; 8xu 3 1-caxudanaru 3-xanBaniaH.

a,b — uekka Ba YpTajary KHICIaHYBYH YHCYPJIAp KaJHHIHKIIApH;

d — HareJIHMHT JAHAMETPH, CM;

K, - 6yitna6 tabcup oTyBun N Ky4 Tojanapra Hucbaran Oypyak ocTHaa
y3aTHIMILAEY 9BTHOOpra OJIyBYH koadpument [3].

Tyst)

o MHKJIOPH  AHHKJIAHWILAA ~ MUXHHHT  y4H /1,5d/  xmcobra

KHpUTHIMacTuTH Kepak (a-1,5d).
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Ilnactmacca warennap OupHKManapaa KHPKHIMILM XaM MyMKMH. Bup

KMPKMMJIH IJ1aCTMACCa HAreJIHMHT 10K KYTapuLl KOOHIUATH
R R A (35)

6y epna, R, — Hares amécHHUHT KeCyBYM Kydra GYIray Kapuimmmry,

Harennm 6uprkmaniur 10K KyTapuin KoGHanaTHIK Xucobnaiuia naresap
COHWHH Ba yJIap KUPKWIHLI COHMHU Gunuu kepak 6ynanm:

T=T,, -ny-n 2N i ? (36)

6y epaa, T~ (32) (33) (34) ndonanapaan Tonunras MUKAOPAAPHHHT IHT
KHYHK MHKIOPH;

n,~ HareJUlap COHH Ba N,~HareJUiap KHPKWIHMIIH COHM;

N- 6yiinama 3ypukui.

Muxnap waxmar Tap3na, KHATH €KH OJUIMH Tap3fia KOKMAMIIH MyMKHH,
aMMO AKHH OHIAITraH MUXJIap opacuaarn mMacoa &rod ap3 KeTMAcHri yuyH
yekiauran: S, 2K-d (11 - pacm). (37)

Bornap 3ca ¢akar ommmii Tapaga katopnab KOTHpMNAIM; IHAMHIPHK
HareJUIapHHHT YKIapapo macoganapu érod Tonackra Hucbatan axpannb Typauu:

Sg-uexkanaru Haren ykuiau &rod Kuppacurada 6ynran macoda, Tonanapra
MYBO3Wii, THHU Napanien Xonaa;

Si-Tonanapra MyBo3Hif X0/IIarH HareTapHUHT ¥3apo Macodack;

7-macana

Mxxura €rou yncyp (15x52,8cm)nap érou (t=10) cm TaxTakawiap Gunan
HKKana TOMOHJaH Gontnap Epnamuna OupHKTHpMOKZA. TabCHp STyBYM Kyd
N=120 xH. Bontnap conu Ba TaxTakay yi4amiIapu aHUKJIaHCHH.

E 9 u'm

Bont inamMeTpuHl KOHCTPYKTHB MyJioxasara Kypa kabysn Kuiamus:

d>0,2by,=0,2-10=2 cm
myHza, 6up Kupkumik Gonrr kyTapysuarumrn (K, -3 xazxpan onunanm) -

2) YEKKA/Iar YHCYPJap CHKHIHLIra MyCTaXKaMJIHTH IAPTHIAH
29

T, =K, adk,, =0,8-10-2-1=16xH

6) ypra yucyp (acocwit) cukuanaan

T, =k, -cd -k, =0,5-10-2-1=10xH

B) Hares (60.1T) arunuMra 6yaran MycTaxKaManru apTuaaH
T, =(K,-d*+K ,a"){K, =(1,8-2? +0,02-10" W1 =9,2¢H < 2,54 = 10xH
Twmin=T»=9,2kH

bontnapuunr sapyp conn (36) un ndona épnammuna anuxnanamy:

N 120
=——=6,52
e 922

n; >
iE

min

KabyJ1 Kuiamu3 n, =8 GOJIT — HKKM KaTopra xoﬁnam’mpamua.
Bontnap opacuznaru macoda:

- €rou Tonanapu 6yiina6

S, 2K d=7-20=140mn

- €FOY TOoJIaJIapura KyHaaJaHr

§,2K.,d =3,5-20=70mm
S, 2K, d =3-20 = 60am

Taxrakau y3yHanru Ba 3un 200860 :

Oy =68, =6-140 =840 mm
by =28,+8,=2-60%70 = 19010

K - koo puumnentnap xanpamu:

3-xansan
Harens amécu K| K, Ks K Ks Ks | Ky Ky
Mux 0,5 0,8 2.5 0,01 4 15 4 3
Haren C 38/23 nynar 0,5 0,8 1,8 0,02 25 7 3.5 3
amomun J1-16T 0,5( 0,8 1,6 0,02 22 613§ 3
wxmamniact Al'-4c 05( 08 | 1,45 | 0,02 1,8 6 3.5 3
trownn mactuk “JICII-B” | 0,5 | 0,8 0,8 0,02 1,0 5 3 2,5
IMAHIIU 05| 0,8 | 0,45 | 0,02 | 0,65 5 3 2(5

Ko — koo puument xansanu
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4-xanB

[ynar Haren d, cM DMaH [TnacTukiy Hares
12 1,6 2 24 |wHaren | 1,2 1,6 2 24
30 0,95 0,9 0,9 0,9 1 0,85 0,8 0,8 0.8
60 0,75 0,7 0,65 0,6 0,8 0,53 0,6 046 | 0,42
90 0,7 0,6 | 0,55 0,5 0,7 0,42 | 0,36 | 0,36 0,3

S, - Tosanapra THKKa S'bHU MEPEHAMKYJNAP XONJaru Hareuiap ykuaa
&rou Kuppacurada 6ynran macoga;

S; - HaresIapHUHT YKIapapo Macodacu, Tosanapra THKKa XoJia.
«K» koadpduument muxaopnapunn KMK aaH 01MWIMHIN3 MyMKHH

Kokunrauna tewu6 yraguran MEXIap ydyH Macoda XaM YeK/IaHraH:

]

a

@ ARl (e @)

11 —pacm. Harennu 6upukmanap:

a), B), C) —~HOCUMMETPHK 6upukma; 6), d) —cummeTpuk Gupukma; | — Mux ; 2
601T; 3 — UMIHHAPHK CTEpKeHb; 4 — ryXapb; 5 — nynat Taxrakad; 6 — &o

yHCypnap.

b -J‘(_._vl ﬁ: j_
| l e 1 _+w?i e s i
q {L ’ -—[éjw 5 J T\t;lj, % éj' _#» + +j
b oo el x
/ | s das ‘
ray stk (3)1)13-4‘5'—, Sepatets ] gi?h:

|} pacm. Harennapuu ypHaTuiu:

(1) - karopna6; (6.1) —axmat Tap3na; (6.2) —Kusnad.

I

; 4 "
PR by, A o
7,1; /['—-— o o £k B ‘3-
4F_‘1"::**::::::z‘z:z:z:cz::m o

13 ! & Lep J( { s ( Ss I‘ S5

|3 ~pacm. Enumnanran y3aknu Gupukma:
| ~rewmknap ppesepnaHras; 2 —apmartypa.

wrap C=4-d yHpa S,225-d, arap C=10-d yHna §,215-d, Muxnap Karopnab

S,=8,24-d,
KOKWIraHaa— S, =S, >3-d. arapja waxmar Tap3uaa 6ysica, (38)
S, >15d

[nacTMacca yHCYpJapvHH TYTAWITHPHILAA Harel cuaThia mapuuH Ba
Oypamamuxnap KyJulaHHIaaH. IMapuMHMHX/IAp-HAHCMMOH Ba MOPTJIOBYH Typiapra
Gynunanu, 6ypaMmamMux — «¥3u yap» TypH HULTATHIANH.

Kanuu &Fou yHCp GunaH IonKa ANPOKCUMOH awiénap GupukulIKaa Harer,
Gonr Ba Gypama MuX, Kyuianunaau. Onaria ynap OuaH ocMa JeBOp EKH TOM
[IMTANApHIArH KOBYpFA/lapra Taxrakaunap OMpHUKTHpPHJIAAH. Ywby 6upukmanap

XaMm 1oKopury udoaanapra acoc1aHuG XMcoGMaHHLIK MYMKHH.

32



3.3. EJIIMJIAHTAH NIVJIAT V3AKJIH BUPUKMAJIAP

TIynat y3aknapn ALHM apMaTypa cTep:KeHIapu €rod yHcypnapy Gunan Gup
Gupura enumIanuG GMPUKTMPUIAZW. YHCYpnap MuMma mMaxcyx acGobmap Guiad
na3 yiunanu Ba eMM CypTHiamu (IMOKCHA enum). MabilyM BakT yTray uuura
cTepikeH XMCOOHit y3yHaukaa KupuTHG KoTupunaan. Xy[AuW uyHnai y3yHaiukaa
CTEep)KEHHHMHT KOJIraH KMCMH GOLIKa yHCypra Kuputhianu. By GupukMa srunysuu
Xamzla Yy3WIyBYH YHCYPJIAapHH yjawija, yCTYHIapHH noﬁnesobra Maxkamaiija
KY1aHuIaau.

Enumnanysun ¥3ak cudaruna A-II, A-IIl apmarypa crepennapu
WLIATWIANM, YJApPHHUHT AuameTpu 12 naH 25MM rada TaBCHs STHIIANM. Enum
mapkanapu —®P 12, ®P® 50, OIIC1 sbHM (EHONOPE3OPUHH BA OMOKCHA
KaTpOHNIap acoCHAAry enuMiap Tascus stunanu  (13-pacm).

IOknap Tabcupua GMpHKMAana TOPTHII Ba TYPTHO YMKapuill jkapaéuiap
XOCHA GYnMIIM MyMKHH. AliHan wyHH 3bTHOOpra onuG GMPHKMAHMHT IOK
KyTapum  KoGunMATHHMHT Hdomacu GyiiMya XxucoGnamr JO3UM (8-macanara
KapaHr):

T=R,, - 7(d+0,5cm)ly, K, n,, 2N 39)
6y epaa, R ¢ — éPouHUHT EpuuLira GyiraH KapLunury,
d Ba {, — y3aKHWHT IMAMETPH B YHCYPra KHPHIL y3y HIIUTH, CM
K. — eIMM/IM 4YOKOAard YpHHMA Ky4WIaHMUUIAp HOTEKHC TapKalWLUMHA

3pTHGOpra onyBuu koapduiment, (40) ubonanan Tonunany,
j ¢
K, =12-0,02- % (40)
n 3, — y3aK (apMaTypa)ap COHH.
3.4. METAJIJI YAHTAKJIH IIVIACTHHKAJIAP (MY1T)
EPTAMHAJATY BUPUKMAJIAP

[ynar yaHrakiap IUIacTHHA maknuaa 6Ynub, KHOMKACHMOH YaHrakiapH

GunaH JKMICNAHYBUM HMPHK &FOY YHCYpJIApHHHT EHiapura Gocum octuaa

kokunanu (14-pacm). Sceu nynar yanraknap (kuckaua MUIT) gpepma, pama Ba TOM
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fiMranap  TyryHnapuaa - OMpMKTHpYBYM  KHCM  cudaruaa  KyJUlaHWIaau.
LinpukTHpuin 60CHM XOCHI KHITYBYH MEXaHHK JacTroxaa Gaxapunauu.

BupukMa 10Knap TabCHpMIA MLUUIAII jKapaéHHOA Ky4IaHWLUIapHH ce3a
Ooumaiinu; cumkuw, cypuinwt MUIT Ba yHCyp OpacHaard TEKHCIMKAA XOCHI
OYnamm. Lysn apTH6Opra osira xonaa GMPUKMAHHUHT 0K KYTapuil KOOGHIHATHHU
Wyhunarn wnpona GyiiMua aHMKIAHMIIKM MYMKHH (8FOY CHKMIHMILZA Ba THII

Mnmaa):

14 ~pacm. Y¥zuayByu Gornamanap:

W), 6) —TYCHHM ocMII Y4YH XOMYTnap; B) TSXKHM YCTMA —yCT mnaiiBaHmnab
OUpPHKTHPULL; T) —TSHKHM TaxTakay &paamMuaa naiBauanaus; 1) —unarak Epaamuaa
Hnltnananaw; e) —pe3sbanu mydra 6unan GUpHKTHPHULL;

| xomyT; 2 ~Tacma nynar; 3 —Oypyakiauk; 4 —Mydra pezsbacu.

g =
) %

1% pacm. Yauraknu Gupukma:
A) - MaNrakau nynart sccu naurta —“Yaur Hein” TH3NUMH;
) Urov TaxTanu gepma TyryHu.
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T=2R,-A, 2N (, - MUIl KMpKMIAAMraH KECHMHHMHI Y3yHAurd (3audranuiunaphu

6y epna, R,, — MUIIHuHr srunuimra Ba &FoY CHKWIMLUra GYiraH Xucoou YTHBOPra O/IMAraH Xoja);

KapLIKJIUTH, amécura, €FoY Typura Ba HaMJIMIUra, XaMmza Tojanapra Hucbaran Ky R, — MUTTHUHT 4y3HanLIra XucoGuii KapLuHInry;

fiyHanuwmra 60FnK, (5-kKaaABaiHu KapaHr); Ry - MUII kupxuauLura 6¥iran Kapuuaur (S-kaaBaiHu Kapaur).

Ax - HCMHUHHHT naarn 10MM nan aitnawac %
= MR X IR et X o il MUTlra uy3unuml Ba KHPKWJIMLI Kyunapd Oupraiukiaa TabcHp I3Tca

2
YuKapuob T aH 103a. Konc a xucobuit H K
Kapub TauuaHr: OHCTPYKTHMB paBuila Xucobuit t03a 50cm™ na al KyfiHarn wapT GakapuIMLIK NOTHM:

P (41.3)

6ynMaciury wapr.

- NI 2
Bupukma xy(dT, nkku ToMOHnama kokunrad, MUl lnapaau uGopar 6ynanu g% (2,,,{ ) HZ% R

Ba YHHMHI MOHT&¥JH OMKpiAuruMuHu TabMuunaiau. MUIT TyHyka Ba MuXjIapaaH
i P Yy P MUYIT Kapuuuknapyu

acananu. depmanapaard uy3wiyBYM Ba CHKWIYyBYM Kamapiapuu MUII Gunan

S-xansan
yjlaul JKOWM TyryHra AKMH OynvmM Kepak. VY3nyKCH3 CHKWIMO 3rHiyBYM R . e R B
Kamapiapaa 3ca — MOMEHT Hoara TeHr 6ynaran Hykranapaa MYII Gunan ynaur R A B R Japax 1.2 v
KOHH OYIHLIM Kepak. 0;})5 8’3 8’5
Xo3upru BakTAa KeHr Tapkairad Ba mawxyp MUYIT — 6y “Tanr-ueiin”{§ | R, MIla Erou f - Gypuax (ronanapra) octuna 45 0:6 0:6
CHKHJIMIIN BA YAHTAKIJIAP STHIIMILH 60 05 05
THU3MMArH YaHrakiM MIacTHHKamapaump. Tuu-yaHraknapu Typid luakiga Ba 75.90 0’ 4 0’ 4
y3ynnukaa 6ynann. MUllnap maxcyc mpecc(uckawxka)iapia LITamnoBKa Wy '(’ e MUIT « - 6ypuak octuaa 6yitnab 0-15 2 |i5 3’5
6unan uIab YMKapuIaau. . aysunanu 45-90 200 65
1 = MUl - 6 6¥iinab o - 2
Bupukkan yHcypnapHuHr wkkd Ttapapuaan MUllnapuu y3sym Kuppacw K, s 1.5 OYpHAK OCTHIA DyMIIa 45 50 95
. icH/m RHpRIIA 90 35 65
6yina6 npecc . €pmamuna; A-1, A-2, B-1, B-2 OuHonappa doiinananui

-

LIapOMTIIapUra Kypa ypHaTtunanu. bunonap éurnn xaBdeusnurn 6yiuya Kyiunraxn Kypunma yHcyprnapuaarn XucoGuii 3ypukuin (Kyd)idap enka OpKaiu

Tanabnapra xaBo6 Gepuiln kepak. tscHpuaH Xucobra £ - koapduuneHT 6unan KHpUTHIAH:

MUIT yrnepoanu nynar (0,8kn, 10kn — TFOCT 1050-74) Toudanu 6 -xamBan
TaxTajlapuiaH scanaaM, KaHauHaurd — 1,2 mm Ba 2 MM aa. Pyxnaw (ounnkoBka)fl | I )kopu cappos Humabu | 0° 15° 18° 220 25 >98°
#ynu OunaH 3aHrIalial XMMOA 4opanapH Kypuiaau, Xamaa aJlOMUH acoCHaard | T — 1 0.3 08 0.7 0.675 |0.65
KOTIaManapHH HIUIATHIL MyMKHH.

MUl lnap uy3uauiura Ba KUPKHIMILTA TeKWupuiaam (9-macana): : :

T=2bR 2N, @Ln MHYII (metann YaHTaKJIu MJ1acTHHA)ap ynyamnapu:

b B0 ... 200Mm (onu)

T=26 R, 20, 41.2)

£ 160 ... 400aem (y3vHnueu)

By epaa, b - MUlluunr N ra kyHAaaraur TOMOHH; THIIAPK: by =2,8...32mm, £, =148...23,5uv (JHU BA Y3YHIIUIH)
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8-macana

Kecum 170x 484 MM 6y/iran Taxta eMMIAHTaH HKKHTa 610K (y3yHauru-6
M) nynat apmatypa (4-crepxeHnap) &paamuaa enMMIapHHG ynaHaau. Bupukma
N=150xH Ky4 OCTHAA CHKWNagW. ApMaTypa Y3yHIMrH, JMameTpu Ba
GHPHKMAHMHT 0K KYTapyBYaHIHTH aHUK/IAHCHH.

Euyum. Apmarypanu enumnaul ydyH 4HOK Y3YHJIHIH KOHCTPYKTHB
MyJjioxasara Kypa Taiuniananu, arap d=12mm 6¥ca:

10d < ¢, <30d &Kku 120 < £, =300mm <360 sn

EnuMin yoknaru ypuHMa Ky4IaHHILNAp HOTEKUC TapKaIHIIMHI 9.0.K.

K, =12-0,02 l,,,/d =1,2-0,02-30/1,2=1,15

Bupukma kyTapyBYaHiuru

10-T=R,,x(d +0,5cm)f , -K_=2.1-3,14(1,2+0,5)30-1,15 = 386,738 MITa

€kH T =386,738-4/10=154,695 ~154,7xH > N =150xH

9-macana

Merann wanwraknm riuta épaamuaarn Gupukmara Gyitnama 20 kH kyu
TabCHP ITMOK/JA.

Bupukkan yHcypmap kecumu 20xI5cm  MUIT  kanuwmmrn  t=2mm.
Bypuaknap a=45°, B=30°, y=60° Tamkun sragu.

MUIT sunr KyTapHi KOGHANATH TEKLIMIMPHICHH.

Euwuwm. MYl ynuamnapu bx£=150x300ss. MUTTannr KyTapuiu
KOOHmMATHHY annkiama (41...41.3) ndonanapnan oiiananamus:

a) €roY CHKMIIMIIM Ba THII YaHrak/ap rMIHIIKIA
T=2R,-A, 2N éxuT=2-0,7-360 = 504/10 = 50,4xH
byepda, A, =bl—2b-1=15-30-2-15-1-2-30-1=360cr’
R,, =0,7MIla (5 scadsarda) = 0,7/10 = kH | ca® 6)
T =50,4xH >N =20,0cH
T=2bR, =2-15-65/100 =19,5xH

YY3HIHIITa
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T=19,5¢H 2 N = 20xH wapr 6axapunmanu, nemMak b=16cu 1e6 onamus
ba wyHaa T=2:16-0,65=208xH >20xH .
B), Macajna wWApTIapuaa KUPKYBUYH Kyu OepHIMaraHjiurd yuyH

KHPKHIMLITA TEKIIMPUAMaiIK (YHCYpap KHPKHIHILTA MiLIaMaiau).

. .3.5 BEBOCHUTA BA YIIMA BUPUKMAJIAP

BeBocuta Gupukmanap MeTann-&rou KOHCTpyKLMsUIap Ba hepmanapna Ky
nuiatunani. Xona, 6pycnap 6up-Oupn GunaH Tyrysnapaa o TOMOHH GuiaH
KHNCIAWTHPUING ynaHranaa 1ok, 6yinama Kywiap yHcypaaH yHcypra 6eBocuta
ysarunanu. Viima Gupukma xona Ba Gpycnapnau Taiiépnananmran epma xamaa
pamanapaa Kynnanunaau (9-pacm).

Besocura Guprkmana ¢axar cuKyBYH KyunaHuuuiap xocun 6ynca, yima
OupuKMana CHJDKYBYM KyuNaHMIILIAp XaM XOcui 6Ynamu. CUKHIMII Ba CHIDKMLI

Oyiinua Gupukmanap MycraxkamMKIapH Kyiuaarn udonanapman ¢oiinananu6

AHMKJIaHaZH:
. T=R,,-A,2N,_-cosa (42)
T=R,, A, 2N, -cosa (43)

Gy epna, Ruya, Repe*— €FOUHMHr cukuiMwra Ba Epuwimmra Gyiaran
KapuUIHJIHKIapH,

Ay, Agp — GMpHUKMAJard CHKWIANMIaH BA CUDKMIIMIaH AbHU EpUiaauran
103anap,
N, -cosa - Gypuak OCTHAa TabCUP ITYBuHM G¥iinama 3ypukuul, Kyd.

KoHCTpykTHB MyJsioxo3ara kypa YiMIU 4yKypaur¥ Ba EPHITYBUH I03aHHHT
Y3YHJIHTH KyHMAAruaeK TaBCUsl STHIIAAH:

TasHY TyryHnapaaru 6pycnap h g, = 2com (44)
xonanap yuyn h,, 2 3cm ; opa Tyrymnapma aca gy < h 4 > Konras-

napuna b, < %;épﬂnnmﬂa...lo'hpﬁ sgé’p 51,5"}7 (45)

10-macananu Kapasr.
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3.6.4V3UJITAH BOFJIOBYWJIAP BUJIAH BUPHKTHUPHIL
Mux, 6ypamamux, yera, 6ont, xomyT (6yHuHuYa, Ky4aH) Ba TOPTKHUIAP
uy3uarad GOFIOBYMIAP TYPKYMHIa KHDUTHIAAW Ba TOPTHILIA HLULIALUATN.
Topruiura uunaiaurad G0FIOBYMHUHT I0K KYTapuLll KOOHINATH Kyiinaarnaex
T=Rep-7-d-£, 2N, (46)
Gy epna, R, - GOFJIOBUMHHHT TOPTHILTA GYAraH XMCOOUI KapuIMauri,
"d - GOFNIOBYMHUHT IMAMETPH Ba (, - XUCOOHMI Y3y HIIUTH,
N, -, GupuKMara Tabcup 3TyBuH (TOpTYBUH) Ky, (14- pacm).
Kypyk Ba Ham Eroumarn Muxnap yuyH TopTuira Gynran XucoOuil kapuimmmk
MHKIOpAapu - R, =03 MIla Ba R, = 0,IMIla, GypamamuxnapHukn sca
R-= 1 MIla ra Tenr.

YysunraH OGOFNOBYMIAp Y3YHIHTM KOHCTPYKTHMB —MyJloxasara Kypa:
£,210-d22-a 6a £,<0,6-(,. Yeranap auametpu 12 ... 18 MM raua xucobeus kabyn
KWIMHAK, YyHKM Yeranapra Xeu KaHjaad Kyy Tabcup 3TMaiam. Xomymiap —
apMarypa y3aknapaaH €K TaCMacMMOH MyniaTnapiaH Taii€pnanaam sa xucoGuit
103aHH TabMMHJIALI MAaKCaJHla THKMHAAp XaM Huwjatunaau. bonrnap Gup
TomMonuna Oypama wmypBsatu OGop, OGowka Tapadpu Kannokuaaasw wuGopar.
TopTkuunap 3ca MKKM TOMOHJaMa Oypama MypBaTiM, WArakiM Xam Gyauim
MYMKHH. Mypsa'm 6op kecum 20%raua zéu(pnamanu.

10-macana.
Vu Gypuaknu (epMaHHMHT IOKOpH cappoBM (15x20) Kyiiu cappoBiaru
(15x25) yhuknapra a=30° Oypuyak octuaa THpanub moutaxnaum Gonr Gunax

maxkamuaHaau. FOkopu Ba Kyiin cappoBnap N_ =200«H eéa N, = 240x/ xyunap

TabcMpuia GyinamMa cuKMNamM Ba uy3unamM. VMK HYKyp/Mru Ba Epuanun

I03aCHHHHT y3yHJIMTH aHUKJIAHCHH.
Euuwm.
Tonuu no3um GYaraH mapameTpapHH MYCTaXKam/HK LIAPTAAPH OpKalx
aHMK1a0 KOHCTPYKTHB KHAMAT/IapH GUNIaH CONMUITUPaMU3.

Vituk YYKYPJMTHHUHT 3apypHii KHiiMaTH
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10-N, -cosar _10-200-0,866
R ity - 90 Lvia
Jistiag 7 o 15-9.176 £y

Oy epaa, R, , = i3

L, m? =9,176 MITa ( 17 —mbonauu xapaHr)

Conmurrnpuin 44 Ba 45- uponanap opkanu amasra OLIMPHIIAZIU:

h,,. =168cw22cv sa
= B = 2SI
[ —16‘8::»124_ /3_8,33“

[lapr Gaxapuimanm, AemMak YHHUKHM HKKMTA THLULUTH INAKiaa Taiépnamnt
nosum. Ky#tunaru maprnapaau doiinananamus:
N, <(A}, +ADR,, =(8:-15+h),
u o 10-200-8-15-9,176
By 22—
’ 15-9,176
Ky Kby, =10cu=8+2>6,53 cu

15)9.176 = (i, -b+h'\ -B)R

K ma

=6,53 cum

K. K. KuHMaTiapHu Tanab napakacHIaH OpTHK Kabyn KHATAHIHTHMH3 ydqyH
TEKUIMPHLITa X0XKaT K.

Epunnut ro3acuuusr y3yrmru KyHHIary mapTiaH:

a) GupuHuM “THIN” CATXMAATH WapT

Al + A"

10N, -cosa < —2——21. A 08R,, éxu
200-10-0,558"1%5154; -08-1,527 éku

1000 <41,229¢., aa ¢, 21000/, 0 =245 cu

L
6y epaa, R, =—2—=—2___ -1527MI1
e G AR R T e e

fﬁ,.
v/ 23
6) MKKMHYH “THIN” CaTXHIArH WapT

10N, -cosa <1I5A], - R;, 6a
£ >1000/26,34 =37,96 cu

Connwtpamuns
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15h<t,, <10k,
15:25=3715 c.usfiy =2425cm<10-8=80cm
37,5&&45[1’, =37,96cm<10-10=100 cm
K.k Ly, =40 cxmea L =40 cu.
TopTku Ba GonTinapHMHr 3apypuii KecuM i03anapy Ba auametpu (47) uponanan
AHUKTAHHUIIN MYMKHH:
T=R,-7-d*-085>N 47)
waiibanap 1o3acu aca a=60"... 90° Gypuaru ocTHaa CHKHAMI Xucobura GuHoan
AHUKIAHAM:
4,2 % T 48)
WaHOAHMHT KATHHIINTH STHINII XUCOOHIaH aHHIJTAHA/N:
t,26-M/(B)R,, 49)
Karra muxopnu 3ypukunuap tascupuaa waiiGanap Mypakka6 kecumin nynart
OyiomiapaaH TaépnaHanm.
3.7. NMAMBAHIJIALI
Opatna TEPMOTLIACTHK BUHHJIXJIOPH/L, MNOJIMMETHIIMETAKPHIIAT,
TOJMIOPONMIICH, HOAMAMUJ, MOJMITHIEH — I[UIACTMAcCAnap MNaiBaHuiaHaIm.
Tepmannactiapuu, Xapoparra YHAAMIMINTH TIacT Gynranu cababmm, naiisanai
Ku3aupui, Gocum Gepuin kabu mypakkaG Gyimaran skapaéunap Gunan 0nu6
Gopunanu. By aménn 10MIIIOK Ba EMUIIKOK XOJra KeTHIIHHH TABMUHIAN N,
TMaiiBananaw ycyuiapu: XaBo — rasiu, HCCHK 6OCHMIIH, I0KOPH YarapyBuam
TOK OwnaH, Kusaupuiran ac6o6 Owmanm. DpyBuaH «IICKTPOI» Basupacunm
TEPMOMIACTHK cumnap yraian. IaliBana 4oknap Mycraxkamynrd naifBamuiam
yCynura Ba YOK Typura G0FNIHK, GHPOK YOKIap KaMHHINTH XMCOOCH3 KOHCTPYKTHB
KaOyJ1 KHITHHAIH.
Yuma-yy  YOKHMHT  9y3uimmra GyaraH  MycTaXKamaurd  amé
MYCTaXKaMJINTHra Hucbatan (CHKHIMIITa GYIran MycTaxKkamiTury) Gepuiim:
KaTTHK BUHMILIACT yuyH 75-90%(86 — 100%)
TIONIMMETHIIMETAKPHUIIAT Y4yH 75-85% (86-98%)
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Yoknap KaIMHAMTM Ba TYpH NaiiBaHAIaHyBuM awé, GylOMIap KANIHHIHCHIA XaM

GOF/IMK Ba yNapaa akcapuAT YOK Kanukaury 1 MM aau 1,5 MM raua 6ynanu.
3.8. KVYYBYAH BOFJIOBYWJIAP BUJIAH BUPUKTUPHUILI

Kyuyuan Gornoumnap TapkuGuii  yHCypnaphu OUpHKTHpHILAA
Kyanauunaau Ba ynapra 6onT, MuX, IIMOHKA (rapauiu)iap mucon 6yaa onaam.
Erou Gylomnapuuur kecum ynuamnapu YEeKNaHraHIMIH y4yH yjaphaH iiurma
TYCHMH Ba ycTyHnapaa QonaanaHunany. Borniosunnap ok Tabcupuma srunuG
neopMaunANAHHLIM MYMKHH, ynap Guian Gupranukna &rod yHCypiap xaMm (MHX,
Oonmnap ysnapuma) cukunnG cwkuiaunap. Ymby xonar GoroBUHITADHHUHT
KyuyBUAHTMIHHM Gunaupamy, Gy XomaT GMKPIMK Ba KApUIMJIMK MOMEHTHHHT
ko3(duunentiapy Gunan xucobmawapna bTHGopra onuHamM. Macanau
YCTYBOPIHK «@» Ko3(duuuentnuu xucobnamna 6Gukpank «Ke» kosdduument
KHPHTHJIANHK BA ITHIIYBYH YHCYpiap Xucobnannummaa Kapumimk momentn «K,»ra

kynaiitupunanu. (7-xansan).

11 — macana

A. UndpTHn maxkammaiIuraH MUXJIApHH TeKUIMPHIN 3apyp. Mux
nuametpu d =4mm y3yrmu;n 90 mm, Tabcup oTyBuH Kyd N = 0,7kH. MUXHUHT
0K KyTapuiu kobunuaty (46) upona 6yiinya annknanu6 TEKIIHPHIICHH.

MUXHUHT XHCOOM y3yHIUIH:

€, =0-15d=90-15-4=84nm=8,4cm

IOk kyTapyBuannuru T=R,, -mdl, >N

T=03-314-84-0,1=0,791 xH 2N =0,7 kH
6al, =84 um>10d =10-4 =40 um

Toptku XomyTHH N, =200xH Ky4 6H1aH u4y3MOKIA.
Juametpunu anuknaw yuyH 47-udonanan poiinananamus:
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P 0200 ..
2R 70,85 \2-210-314-085

k k,.d =14mm=1,4cm > 1336cm

12-macana

Kyuysuan Gornamann Tapxubuii T¥cun ¢=7,6kH/m 10k Tancupuna
arumoka. Tyenn nkkura 15% 20 M wopkuppa (6pyc)napaan Tamkin Tonran sa

12 mmam  Gormmap  Gunan  maxkamnawran, opammen  (=6M. Tycun
MYCTaXKaMJINTH TEKIIHIHPHIICHH.
Euuwm.

Tycunmaru MakcUMan MOMEHT
Mow =90 24 =7,6-64 =342 kH - u
Kecum kapumisk MomeHTH

”/=[7l17=20-30%=3()00t1/"3

BornaHumnapHUHr Ky4yBYaHINTHHK

2.0.k. Ky=0,9 (7-xagsanuu kapaur)

Mycraxkamiik mapTi o =—m - 222 0 T 1) 977, -
y! pTH o WK, 3000.09 a< R, =13Mlla

Tycunparu, TasHyaan My, JiM Kecumraya macodana, Gornanmi (6ost)nap

3apypui COHH

15M,. S 15-34,2-100-
- i =IS 34,2-100 2250=ll,256¢mm
¥ e

22,80-45000
6y epaa, S - KeCHMHM CTATHK MOMEHTH;

J 5p ~KECUMHH UHEPLUMA MOMEHTH;

T, -cwmxurnu xyun;
1,5-6onTiap OpTHKYA IOKIAHTAHWHH 9.0.K.
S= bh% -20. 30% =2250 cu’
Ty =00/ = 20-30°/", = 45000 cur*
T.=0=9% =769 =228xH
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K; Ba Kw koadduunentnap Tapknbuii TycHnnap yuyH

7-xansan
YHcypaaru Ky koappuument K koo duument
KaTiaMm Opanuk, M Opanuk, M
COHH 4 6 >9 4 6 215
2 0,85 0,9 0,9 0,65 0,75 0,8
3 0,8 0,85 0,9 0,5 0,6 0,7
10 0,7 0,8 0,85 0,2 0,2 0,4

IV. BUHO KYPUWJIMAJIAPU

Kypwimanap Basudanapu Ba  TaliMHnaHmmra kypa  KyHumaru
TYpKyMJlapra axpaThianu:

1. Tom (xumosnOBYM) KypuAManapW - MaHXKapa, Tywama, [UIMTa,,

naHesiap;

2. IOk kyrapyBuM acocuii Kypuamanap — TYCHH, paBoK, (epmanap,

pamanap;

3. Taitépnanuunra Kypa — KypHJIHil MaiIOHN/A SCATyBYH Ba 3aBOAIApAa

nuab YMKapUIyBYH KypHIManap;

4. Tysunummra xypa — pa3oBuii Ba SCCH TEKHC KypHimasnap;

5. Slccu Ba naHKapaeMMOH Ky pHaManap;

6. doianaHuLl WAPOUTIApUra Kypa TYpTTa rypyxra 6yauHaau — 6uHO

nuMaa (McMTWIAaMraH &ku WCcMTHIMaliauraH GMHO), OYMK XaBoda Ba
Maxcyc MHLIOOT/Iapaa (MacanaH rMAPOTEXHHK MHIIOOT EKM KYINPHK Ba
XO0Kazo0).

Tom kypwimanapu GuHOHM Enaau Ba GMHOHM XuMOs Kunaau. Erou Ba
iactMacca (haHMHM YpraHumwaa OM3HM acocaH KHM3HKTHPYBYM Kypuimanap 6y
TOM  KypWIManapuaup. VYJIapHHUHr Ty3WIHIUM BAa KOHCTPYKUMSCH OHMHO
MCHTH/IMLIMIA €KM MCHTHIMACIMrura kapab kabyn KHIMHAZAM Ba JoMXanaijga

COBYK Ba UCCHK TOMJIapra axxpaTujiaau.



4.1. WJIHK TOM

BHHO ucuTHIAaMraH X0 HCCHK, AHUKPOFH HIIHK TOM KypH/IManapu yura
Tanabnapra xaso6 Gepuiy Kepak: EFUHrApUMIMKIAH XOCHI 6ynyBuM HaMIMKaH,
GMHO HYMAArK Xapopar HYKONMLIMAAH BA MCHTTHY KATAAMHU Gyrnapaau acpawHu
TabMUHAAWHM wapt(18-pacm).

Kop, &runnan acpoBun €nku (kposns) acocu 6up kartnamnu érou TYwama
6ynanu Ba McuTrHY Kamiam Ypama MYMKOFO3, HOKJIApMHH HHUPTHIMILKAAH
acpaiiiiu, GyFan XHMOS KATJIaMH — MyMKOFO3, MepraMmH, GHTYM — MCHTrHunaH

aBBaJl Tyluamara ypHaTuiaau.

4.2. COBYK TOM

Hcrtunmalinuran 6MHO TOMMHM EnuG TypyBuM ENMAFM acocH cupatuna
NaHKapa, MWKKH KamiaMiM Tywama OGynuuM MymkuH. Ypama  énunru
MLTATHWHUHT MMKOHHM G¥nMaran xouiapaa naxxapanad doinananunann. Vuna
acGowndep, TyHyka Eku conon (uepenuua)aaH EnunFu cudaruaa nuIaTHIau.
Arap Tom Huwa6u — 2,5 raua 6yca, yuaa ypama MyMKOFo3 GUiaH ToM Enunaau.
Arapna ToM Huwabnuru 25% naH opTca, yHIa AOHANH EMMAMA MILIATHIALN (19-
pacm).

Mwne  TeanawTHpuil  yuyH  KAIKOHCHMOH  TYlaMaiap ycTuaaH
MYMKOFO3HH onauzaH Enuuuptub Kynunuwm MyMmkud. HKKH  katiamau
TYUIAMaHMHT NACT KaTJaMH HLIYH, IOKOPH KATIAMK 3Ca — XUMOANANRANTaH KaTiam
ne6 xucobnanaau.

4.3. ICCH TEKUC TYCHK KYPUJIMAJIAP

Accu TEKHC TYCHK KypuiManapd TYPKYMHIa nawxapa, |;ymgma.nap Ba
Baccar YCHHJlaE KYpHJIMaNapyu KMpaH.

4.3.1. KAJIKOHCHMOH BUP KATJAMJIM TYILAMA
T¥wama TapkuGuii KucMura, KyHaanaur Ba auaroHan iankanap Gunau
MaxXKam/aHraH, UMM KaTiaM KHpaau. Ynap Taxtanapaa Ttaiépnanun6 muxnap

6unan maxkamnanaau(16 a -pacm). Tmama HKKHTa XMCOGHMIt an03ara Hra:
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l. MKKd OpanuKIM TYCHHra TOM YHCYpJapuiaH TyILaaHraH OFHMPJIHK
TabCUP'ITANH;

2. Mkxn opamukim TycuHra ac6o6-yckyHamapu Gunan 6upra opam
OFMPJIMTH Ba TYIAMAHUHT ¥3 Ba3HH Tabeup stamu (178-pacm).

BupuHuM XonaTaa MakCHMan 3ruHLI MOMEHTH YpTajaru TasHYna XOCHI
Oynamu. Vikkunum Xonar 6¥itmua My, uekkazaru TasHuna 0,43 ¢ macopana
Iy11ama I0K(04aM OFMPJIMIH) HYKTAacHa XOCH 6ynau.

ABTOTPAHCIIOPT OPKa/IH TaIKHG eTKA3UIIA KyIaiTHK APAaTHII MaKCamuaa
TYwama 2x3m ynyamnapaa Taiiépnanand. AMMo Xxucobaa Tymama 344 2 M 3Mac
Oanku 1M ne6 kabyn kunuuagu. Ywby Tymama iiuruiran ok ne6 XucobiaHanm;
TOMHHHT OFuLI Gypyark o > 10°1a TOM Ba TY11ama OFMPJIMIH HUILAG 6yiinya Tepr
IAKCHMJIaHTaH, KOp 3Ca HHWAGHMHr y(Kuil npoekuuscu 6yitnua TeHr
Takcumnanrad  ge6  xucobnawamu. IllysuHr yuyn TVmamamusr 1 M
NOTOHU(Y3YHJIMTH)ra TALCHP STYBYH TY/IMK IOK KyiiHaaru udonanaH aHuKIaHaaH:

Mebvépuii 10k : ¢ =(g, -cosa+P" -cosa’)-1u

Xucobwmit 10k: ¢, =(g,,, cosa+ P, -cosa’) - 1u (50)
Oy epnaru, g,.,., Ba &moy - TOMIA TYLWAAWTraH JOUMHIL 10K,

-
v
F" sa P, _tommmnr ydkuii npoekunscura TyLIAJMraH KOp Ba3HH,

0t - TOMHMHT HULIA6uK Oypuary, (g —1aH Tonunaam).
-~ 2
Ypra TasH4naru coaup 6Ys1yBuM MOMEHT: M... =¢. »[% (51)

Tywama keCMMHHHUHT 3apypuil Ba XaKMKHii KapUIWJIKK MOMEHTIapH XucobaaHut

COJIMUITHPALIHM.
Mmax
w,2Murp (52)
2
W, =p.h 4 (53)

Oy epaa, R, -€rounHMHr Srummuira 6ynran xucobuii KapLIWINTH,
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h Ba b - Tywama suu (100cm) Ba Kanuumuru(16...25mm). Arap 3apypuit
KapUIMJIHK MOMEHTH XaKWKHA MHKIOpAaH oMb Kerca, yHAA TYIIaMaHHHT 3apyp
6¥1raH KanMHIHTH TOMWIMLIH JIO3HM:

h2\J0,06-W,; h—..[2],15cax, 5 caxudpana (54)

Oy epaaru, 0,06 — Tymama sun 100cM €6 Kabyn KHIMHrAHMHUHT
ko3 puuneHTH.

Xucobuit ann03a HKKHHYH TypHTa XHCOONamyia ozam, ac606-yckyHnainap
OFHPJIHIH — TYILIaMa, MOHTaX 10kH /166 Xxucobuanazu Ba 100 kr MuKIOpHIa Kabyn
KHUITHHA/IH, KaiTa 1oknam kodpduumentn 1,2 ra Tenr 6ynamm.

E, =100K2')’/ =1kH 1,2 =1,2xH (55)

Menépuit xysiokataapra kypa ymby 1ok Tymamasusr 0,5 M 3Hura TabCHp dTazu,

LIYH/A TYIAaMaHUHT | M 9HHra TYFpH KeNaJuraH MOHTaX [OKH:
i Jefmtir 152 o
P, =100k 710 =1kt A s, =24kH - (56)

NouMHH 10K 3ca (MKKMHYM XHCOGH aHjasa GYiinua) Tymama TaxTaiapumunr y3
OFMPJIMTHJIAH TAIKWII TONA/M: y
gr=15h-y, -2:b (57)

6y epaa, 1,5 — Tymama nuankanapuuuur orupmuru 50% (kariam orupiurura
HHCOATaH) SKAHTUTHHN STHOOPra OJyBYM COHIM KOIDPHIMEHT;

h — Tyiama uiryM KaTIAMHHHHT KQTHHIUTH (JIofMXaBmiicH);

Yer — MCHTHNAAMraH GMHO  MuMIA KYJUIAHWIAZMIaH KypyK GFOuHMHT
XaXMHH OFHPITHTH, 3UYITHTH;

HkkuHan xucobuit anzosa Gyifuaa Makcuman MOMERT nozach:
M =0,07-g-£*+0,207-P,, - ¢ (58)
Oy epna, g; Ba P, — 10KOpH/Ia TOMH/IraH JoMMHUit B MOHTAX KOKJIAp,
£ — TYIamMa OpanurH, sbHH 3M/2=1,5 m.

(57) wudomara kymmmua: b, -100,125,150,175200 mm ~— TY1ama

TaxXTAIAPHHUHT HH, COPTAMEHT Oyiinya.
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Momentnap wmukaopu (51)- Ba (58)-udopanap OGyiuua TOmMIIray,
CONMMIITHPUNAAM Ba kuécnab XaB(QUMPOK XOJaTHH aHMKnaHamu. Arap M<Mp
6y1ca yHNa MKKMHYH X0JaT XaB(cu3 skaH Ba aBBai KaOy/l KWIMHIaH KAIMHIMK
erapnu. Arap M>M,,x YHIa HKKHHYH XO/aT XaB(ui¥ Ba TYlUamMa KaIHHIHIH (54)
uona Gyiinua Kaitra xuco61aHHG COpTaMEHTIaH KabyN KWIMHULIK J103uM. Dakat
Gy ran xuco6 sHru «M» (58)-ra onm6 Gopunanu, Ba KHCKa BaKT JaBOMUIA TabCHP
stuiM (m, = 1.2) 3pTHOOpra oNIMHaNH.

DrunMimra MuUiaiaMrad  yHcypnap anbarra  MabiyM  Jjapaxanaaru
CONKHIMKKA 3ra 6¥numann. By, KypuiMaHuHr aehopMaTHBIMrHHK OuiiMpany Ba
Gy3unuin HMKOHH GOpIUIHHU Xam Kypcaranu. Llly cababnan Meb€puii Xysokatiap
CONKHIMK MHKIOp/iapuHu 4veknatrad. Tywama conkwiurunu (59) wudona

Epnamuza TeKIMpUG KYpPHUILIMMH3 JIO3UM:
f=K'qT','%E._/x)5f«u=%50 59

oy ep;xa, K =2,13/384 — xucobuii anjo3ara kypa ko3dpuument;
q"—*“X" yxu 6¥iinya TabCHp dTaAUraH Mebépuii 1ok, kH/cm;
E =100000 kr/cm®=1000 kH/cM? —&rou KailMIIKOKIMK MOJTYITH; g
g =b~"%2— KECHM MHEpLUs MOMEHTH, cM*;
foyer - TYIIAMAHWHT Y€rapaBHH COJIKHIIMTH, CM;

(— TY11ama OpaJIuFH,CM.

Arap (59) udona 6axapuimaca ynaa ymby udonanan sapyp 6ynran
TYIaMa KaTMHIMTHHEHT HPONACHHHU KENTHPHII MyMKHH:

h,Z,/Iz-K-q:-%.E.,w (60)

Ba copTameHT/AaH (oiiaataHHG OXHPIH KATMHIMK MUKIOPH Kabyil KWIHHAIH.




4.3.2 TAHXXAPACHMOH TVIIIAMA - [IAHXKAPA TAXTA
Hcutunmaiinurad GUHO TOMHHM mnawxkapanap Ounad &num MyMKH
5x5cm  Gymran  6py

MalZIoHuaa  KeCUM

(40pKkMppaya)nap/iaH scanaam Ba KATKOHCMMOH TYwamanek xucobnananu (16.-)

Iamkapa  Kypwmwm
pacm). AMmo Gup Heya Kywmmuanap Gop. MacanaH, naHxkapara TabCup 3TYB
10k 9HM “S” (6pycokiap opacuaaru macoda, M) 6yiran Maiinonaas iuruaaau
6pycOKHMHT | M NOroHHra TY/IHK 10K Kyiugaru udoaa 6yitnua anukniananm:
(61)

Hkkunuu xucobuit annosa 6yiuya MoHTax 10ku 0,5 M ra TabCHp 3TMaiy

q=g-S+P,-S-cosa

wyHuHr yayH P, =1,2 xH ra Tenr 6ynasepamu ((55) Ba (56) udopara kapaur
Manxapanap acocan wumabnuk Oypuarun o>10° Gynranma kynnauunaam
LIYHMHT Y4yH KHsl STHJIMLITa XucobnaHaam:

R
W, =b-h 2,

W siheb
i 3 (62)

g, =hblh
Makcuman Hopman xy4ynanuumnap (63) — udoaa 6yiiuua TeKmmupuIaaM Ba 3apyy

6ynca Gpycok kecum yruamnapunn Xam ymby udojanan Tonuim MyMKHE:

M M,
o= /W,+ /V,,SR"""""'”

Tom HAmAbWra THKKa TEKMCTMKNArW, HHmabra mapannens (MyBo3mif)

(63)

TEKHCIIMKJATH Ba TYJIUK CONKMIMKIAp upopanapm:

f,=K-q"-cosa%E_J')

; (64)
f.=K-q" oo “%E.J’)
S (st =Y (65)
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16-pacm. Tom T¥amacH Ba nawkapacu: a) —6up KaTiamiu Tyiama; 6) —MKKH
KATIAMIH TY1IaMa; B) —Nawkapa; 1 —&rou Gpycoknap; 2 —TyiiaMa namxapacu, 3-
{rou Taxranap.
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17 —pac. YayKkcu3 BaccaTycHHIAp: a) —padhakyOKIH BaccaTycHt; 6) —Kyianok

paccaTycuH; B) —Kus YAuG ynaur; r) —MUXJIH YJIOK.




4.3.3. UKKM KATJAMJIM TYWAMA

CoByk TOMZIa EMMIFH Tarura MKKH KaTjiamjii KalKOHCHMMOH TYlIamMa XaM

acoc KuiMb Kynnauwnumm Mymkud (166 -pacm). IlacTku katnam Taxmaim
cuiiupak Xycycan opanard Macopa 15 cm raua xoinawrupunann. By katnam
HIIYH KaTiam 6ynub Gup x,aTnMu KIKOHCHMOH TYymama kabu xucobnananu,
¢akar yura kymmnmya Gop:
1 — (54) udonaman cyur TaxranapHuHr 3apyp 6ynraH ymymuii oH
bes 2 W, [

OJIAHHAAH KaGy.n KHJIHHTaH TaxTa JHH;

aHMK/IaHAH: Ba Taxtanap Kamamu a=100-b/b,,, 6y epma b, -

2 — ucutnnl, GyFaH aCPOBYH Ba KOTHPYBYH LIEMEHT KaTJaMJIapH XHMco6ra

omunamm: P, =1, -y, -2=1-12-2=24xH
Konran Xuco6 Muuiapu MIUiapu [OKOpuia KypcaTwiranm kabu amanra
OLIMPHIIALIH.
12-mucon.
PyGepoun Tarmparn MKKH KaTiamiiM TyIiama TapkuOura MUIMM KaTiam
(taxtamap kecummu b-t=15x2,2cx ) Ba IOKOPH XMMOS KATaMH (TaxTanap KECUMH
15X1,6cm)  xupamu. Wmum  katiam  Taxtanapy  a=10cM  THPKHULTH
XKOHnamTupunaay. XuMos Katiam taxtanapu 6up-6upu 6unan )l(lmc.nazum_pml|f16E
kust Kokunazau. Tymama ctpommn oékmapra tasatupwm6b, B=15m kagamna
xoinamrupuirad. Kop komnamu (Mewnépuit kuiimatn) S, =100x2/m* =1xH/a* .
Tom aumabu i=1/12(a =5°). Wmrds TYIMAMAHUHT MyCTAXKAMIIMTH Ba GHUKpPIMIH
TEKIIHPHIICHH.
Euwnwm. Tomuunr mumaGmuk Oypyarn o3 (a<10°) Gynramm yuyH
xucobna sbTubopra onunMaiinu. Dum Gup metp 6ynran xucobuii TacMara Tabcup

3TYBYH IOKJIap KyWH/ArH jazsa acocuaa xucobnananu:
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8-kanBan

% Menépuii ?Op;;‘::la Xucobuit
Heypgp BEIHE 10K, KH/M 10k, KH/M
| k030 d. ¢
1. Ypama Tom €nmacu
2. TYywamaHUHT XMMOS KaT/iaMH 0,220 13 0.286
£ 0=0016-0m008 0,080 1,1 0,088
3. TYmaMayuur HIIYH KaTIaMHu
Lop=0]15-0,022 - Il)looli 5=%t=bh- = ﬁ" 3 (b, — macsa smu)
% G 0,066 1,1 0,073
0,366 - 0,447
4. Kop 6ocumu TY1mK 10K “q” s 4 B 1,6 1,6
1,366 - 2,047.
Tymamauuur  xucobuii opanusu C=B=15m. IOknap OGupunuu

(upranuruzard Xycycuii BasHuM OWiaH KOp OFHpNMTHAaH Xocwn 6ynagurax
MakcHMa 3[‘}’8;1" MOMEHT:

M, =0,125-¢-¢* =0,125-2,047-1,5% =0,5752 xH - m

Xumos KaTiaM MaBXymiurd Tydainu r‘)‘lnnauran' (onam Ba ac6o6-
yCKyHaJIapH ‘OFMPJIMTHJIaH) 10K P=100-1,2 =120 x> uiun KatnaMuunr 0,5 M. SHHTa
rapkanran ae6 mcoﬁnaﬁmga. lynna, Tymamanuar 1M sHura xﬂco?ui‘l TYTUIaM
10K:

P, =120/0,5=240 2 = 2,4xH

FOKIapHUAT MKKHHYH GUpranuruaary (Xycycuii BasHu 6wian Tymiam 10k)
MAKCHMaJI 3TYBYH MOMEHT:

M, =007-g-£ +0,207-p, L= 0,07-0,447-1,5% +0,207-2,4-1,5=0,8156xH - m
VIKKHHYH IOKTAHMLI XOJATH MyCTaXKaMIIMK Y4yH XaTapiu dkaHu myaiiss. Tymama
KECHMHMHMHT KapILWINK MOMEHTH:

b’ b, _15-22° 100

W=— =
15+10

=48.4cn’
6 b+a, 6

— TYIIAMAHUHT 1M 3HMra )Ooilalajurad Taxranap CoHH.

b
Oy epxa, b+a,
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OruauI MyCTaxKaMIIMIH

a=—”32;&=9§l416‘;—'°°=1,6855n,, Mg -my =13-115-1,2=1,794xH exe®

6y epma, m, — TOM MaH)XapacH Ba TYIaMagapH y4yH HIUIAll [APOUTHHHHT '
kodduumentn ([3] —8 —unm xansan ); A
my — TYIUIAHTAH 0K KMCKAa MY[UIATIIH TabCHP ITHHIMHK 3.0.K. ([3] -6
*KajiBaj.)
Tymama Guxpnuru GHpIaMuy IOKJIAPHH YMYMHil XOJIMAA TEKIUMPHIALHA BA
Gy Gui1aH HKKMJIAMYH CONKHIMKHH TEKIIMPHIITa SXTHEK KONIMAN/IH. |
Tymama KeCHMUHHUHT HHEPLUS MOMEHTH:
J=W-h/2=484.2,2/2=532cu*
Tymama (Tacma)HUHT coﬁmum

” 4
ip. 2A0gtat bt ase o
384 E-J 150 150

= 2,13-(1,366-0,01)-150*

=0,721
/=" Ssa1000.-532 ok

13-mucou.

Tom (apuxyanm wYepenuIa-comon) acocH CHdaTHia NaHXKapa TaxTa
XHUCOONaHCHH. Bepunran: Tomuuur HHNIa6mKk Gypuaru

a=35(cosa=0,8196asina =0,574); mamxapa TaXTaHH TaIKWJI S3TyBYHM Bacca
(6pycok)nap kecumH S5x6cm Ba opanuk Macoda (kagamu) a=30 cm, crponui
oéxnap opacuzark Macoda b=133 cM; KOpHHHT MeBEpHIL KOTIIamMu S, = 1,5 kH/x* .

"Euwmwm. Burra Baccara TymaguraH TEKHC TAKCHMJIAHTAH [OKHU
AHUK/IAHMHU3:

9-xajBai
Menépnit Oprukua Xucobuit
VYacypaap ormpaura 10k, kH/M | ooxnamr ko3¢, | ok, kH/M
1. Yepenuua-conon. 0,15 1,3 0,195
P,-a=0,5-0,3=0,15 xH/
2. Bacca bh-p=0,05-0,06-5= 0,015 1,1 0,0165
“g” — amu .
3. Kop 6ocumu 0,165 T 3’3:;5 1%
§,-c-a-cosa =15-0,71-0,3-0,819 = 0,262 0262 12 ’0 367
ik, 0,43 : 0,58

53

60-a 60-35°
Oy epna 0,71= =
y P 30 35

KOPHH TyXTaTub Komum koddduumenty (c)

[Mamkapa TaxTa WKKH OpPaNHKIH Y3JIYKCH3 r;"cnnnék xucobnananm,
opanuen ¢ =B =133 cm ra tenr 6ynagu.

Humabnux Oypyarm «210° Gynaranaa, Tom Ownnan namxapa TaxTta
OFHPJIMTH TOM HUmaOu 6yiinya TeHr Tapkanrad ne6 xucobnaHaau, KOp BasHH 3ca
ToMHMHT yhKui npoexumsnapu Gyiuya tapkanran ae6 xucobnanaamn. Llynusr
yuyH BacCaHMHI | METpMra Tymajurad yMyMuii 10K KyHuaaruya aHuKJIaHau:

q=ga+Pa-cosa=0,212+0,367=0,58xH/n
Oy epna, d, cosa— 9-xansanaaru xucobmii oxnap.

Makcumarn SryBYH MOMEHT KyHHaarnga:

a) lOxunap 1-6upranurn (Xycycuii Bazuu 6unan Kop) yayH

M, =0,125¢-£* =0,125-0,58-1,33% = 0,1282 kH - x

6) HOxnap 2-6upramury (¥3 Ba3Hu OHIaH MOHTAX OFHPIINTH) Y4yH

M, =0,07¢¢* +0,207P- ¢ = 0,07-0,212-1,33% +0,207-1,2-1,33 = 0,3566 kH - 1
Oy epma, P=100ke-y,=100-1,2=120ke=12kH — MOHTaXK4YM Ba ac6oO-
YCKYHACHHUHT OFHUPIIHIH.

M, =03566 kH - s >M, =081282 xkH -m Bacca MyCTaXKaMJIMTH YYyH HKKHHYH
xonat xaBhaupox 6yau6 unkan, nemak Kywianumnu M, 6yiinya TEKIIHPaMM3:
[Oknap Tekucnuru Bacca KeCHMMHMHT OOl TeKHCIMKiapu OunaH TYFpu
KeJIMAC/IMTY y4yH BacCaHM KHs druiminra xuco6nadimus. Baccanuur Gow yiapu
nuchaTaH ryBYH MOMEHTHH TALIKWII ATYBUHIIAPH:

M, =M, -cosa =3566-0819 = 29,206 xH -cm
M =M, -sina =35,66-0,574 = 20,469 xH -cm

Kecumuaunr HHEPIHSA Ba KapITHJIHK MOMEHTJIADHHHWHT TAIIKWJI 3TYBYMIAPH:

W, =bh%=5.6%=30 en’
W, =hb%=6.5%=25 cn’
y‘=hhy‘2=5.67|2=90cm‘
Y, =hb%2=645%2=63c.u‘
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Baccanaru makcuman Ky'“WIaHHLI:

a=ﬂ-+—ﬁﬂs R, -my-my =13-115-12 =18 kH/cr?
W W,

o =M§+£’:“E2= 1,79<1,8 xH/cu’

30 25

BaccaHMHT CONKWIMTH I0KIapHHUHT dakaT GupuHun Gupranury 6yiinia
AHHKIIAHAIH:
a) Tom Humabura NepHeHAUKYIAP TEKHCITHKIATH CONKHUITHK

"cosa-f' 2]13-0,43-0819-133*

k.4 i
e EJ, -100 384-1000-90-100

6) Tom numabura napasien (MyBO3Hi) TEKHCIHKAATH CONKHITHK

/. _K,q.SinaJ‘ £ 2,13-0,43-0,574-133"
S EJ, -100 384-1000-63-100

% = 133
TYJINK CONKHIHK f = ,/j; +f] s%so =i =0,887 cm

1 =40,07% 40,07 =0,099 car = 0,1 car < 0,887 cx

14 — mucon KankoHCHMOH TymiamMa WIHMK TOM acocu cupatHaa xucobnananm
Bepunran: Tom Humabnuk Oypuarnm a=5° (cos 0=0,9962; sin a=0,0872). K )
xomnamu S, =2kH/ M’ (klla). Tymama t=25 MM KalMHIMKIArH TAXTAJAp/al
scananu Ba B=1,4M opanukia BaccaTyCHHIAapra KOKHIaaH.

E 4 u m . Huma6mk 6ypuarn a < 10 6ynca Tymama Qaxat ropuzoHTan YKIH

TYcunaek Xxucobnanamu. Duu 1 M 6ynraH 10k MaiiloHHAaH louhp HHFUIanu.

T§wama UKKM OpPaNHKIN Y3IyKCH3 TYCHHIEK XHCOO/IaHAAM Ba YHIa TabCHP OTYBY
10K g =(qcosa+Fy, -cos’ a)lm =[1,474-0,9962 +3,2-(0,0872)* Jlm = 1,493kH [ m

Tyruiam (MOHTaX/IH) 10K — MOHTaX4YH Ba aéﬁoﬁ-ycxyua Bazumjaan (n=1 —rax
COHH): P, =100k2-7, [n=100-1,2/1=120x2 =12 kH

D

10 —xansan

ToM yHCYpAGPUHHHT Ba3HH Me'bépuﬁ’ OpTHKya roknal XucoGuﬁ’rox,
10K, KH/M” K03., y¢ kH/m*

Jlonmuii — y3rapmac ok

|. Tom énmacu — pyGepona 0,22 1,3 0,286

WKKH KaT/laMH.

2. Llement (KOTHPYBHM) 0,36 E3 0,468

KaTnam

1:p=002-18 =036 kH/m*

3. MWceukun acpaiiaura 0,375 1,2 0,45

(MHHEpan MOMMK) KaTiam

1-p=015-25=0375

4. Byrnau  acpaiiauran 0,11 1,2 0,132

Katiam (pySepoun)

5. Tywama BazHu 0,125 1,1 0,1375

Kamu “g” 1,19 - 1,474

6. Kop KonnamuaaH 10k 2 1,6 32

Kamu “q” 3,19 - 4,674

Makcuman 3ryB4ud MOMEHT:

) FOknap Gupunum Gupranuru (Tom oFupauru 6MnaH KopaaH) aa
T ‘/’K = 1.493-'*‘% =0,3658 KH - 11 =36,58 car

6) Oxnap ukkunyn Gupranury (Y3 oFupauryu Guan MOHTaXYW )aa

M, =0,07g,-#" -cosa +0,207P,, - f-cos’ a =
=0,07-1474-1.4° +0,207-1,2-1,40,9962° =
=0,5474 kH - = 5474 kH -cn

Wkxnnun Gupranukaary Koruianuun Tanabra xaso6 6epmanu. Ly cababmm

MYCTaXKaMJIHKHH Mz —Ta TeKIIHPaMHU3:
L}

o=—t= =0,526< R, -my-my, =13-115-1,2 = 1.8 kH [em®

Oy epaa, W =bh’/6=100-2,5?/6=104,17 ca’ Tymama CONKHIMIH €Tap/I¥ MHKIOpAA:

M e 4
,'=£-—q IR =0,2c.usm=0,93c.u
384 EY 384 1000-130,21 150

6y epra, g™ =[119-0,9962+2-(0,0872)° | 1,04 =1,2 kH /210,01 =0,012 xH/cu - MewEpHik
10K.
J=bh*/12=100-2,5/12=130,21 cu' ~TYIIAMHUHT KapPIIMIMK MOMEHTH.
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h=1t=25 mm = 2,5 cmM —TYmama KanuHIUrK (ronwmpukaa Gepunaam, Eku Kop
KOnJiaMura Kypa kabyJ1 KWL MyMKHH).
4.3.4. BACCATYCHHJIAP

Depmanap Ba GOlIKAa KATTA OPAMMKIH KypHIMANAp YCTHIAH TOMHH
TAIIKHI STYyBYM KMCMJIAp KATOPHIa BAacCaTyCHHJAP XaM KUpaau. YiapHHHE
Basu(ac TOMIAH TywWaauraH IOKHM acoCHil 10K KYTapyBum Kypunamanapra
ysaruuwt.  Ozataa  ysayknu, papak-TYCHHAM Ba  y3lykcM3 BaccaTycuHnap
KyJnaHuiaau.

Y3iyknu BaccatyCHHIADHU 10K KYTapull Kypuamanap kaaamu 4 wm raua
6ynranna TatOuk 3TMI Makcaara myBouknup. Oparaa Baccatycummap Kust
3rMAMLI WapouTIapuaa unawamm (o> 10%). Baccarycun mycraxkammurn (63)
upona 6yinya TeKIMPHUIANK, COMKUAUTH 3ca (65) udonanapra Gunoan. dakar
«K» koappuunentu 5/384 ra renr 6¥naau (6up opanuiin TYCHH YUyH Kabu).

Padax — ynoknm paccarycunnap depmanap kazamu 3,6 man 4,7 M raua
Gynranna kynanamunanu. Bywnait BACCATYCHHIADHUHT YJIOK-IIAPHHPAAPUHU GHD.
Opanuk Tauiad, xy(raab, xoinawTupunann Ba kus Epuin (npupy6) Gunan GurTa
Gonr &ppamuna Gaxapuaaau (17a-pacm). Yiorm 6op opanuknapaa  papak

y3yunurunu 0,15 mukaopaa raitminanaan. By Mukiop Tasuu sa opanukiapaard

MOMEHT/Iap TeHr BapuaHT Ae0 XucoOnauamu. Arapia, TasH4 Ba OpanMkIapaaru

CONKMAMKIAp TeHr Gynca, ywnaii sapuant yuyn Oy mukaop 0,210ra Teur

Oynanu.
TeHr MOMeHT/IH BapuaHT yuyH ypTa OpanMKIapaars XMCoOMii MOMeHT
udonacu:
M= q.tXG (67)
CONKMAMK udopach [ =Kg™ '%E ns S =4/200;K =1/192 (68)

Yer opanuiiapaark BaccaTyCHH KECHMUHM KyHaiiTHPHUI MaKCauaa yjoK

Gaxapunmaiinu Ba MoMeHT Hosacu Kyitnparniek Gynaam:
2
M=g.-0/, (69)
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COJNIKMIMK 3¢a f =3,5-¢" '%84-E-J)wa =4/200 (70)

Vanykeus paccatyeunnap, kyn opammkiu  6YianG, ok kytapyBum
KypuiManap Kagamu 5 M pgad 6 M raya Oynranga  kyianwiagu. By

saccarycumiapin  (17-6-pacM) MKKMTAa TaxTajJaH &H KHppacura TasHTHPUO

Oaxapunanu. VoK oHnapunn xap 6up opaiukia, Waxmar Tap3ja, TasHulapaaH
0.21-¢ macodana kyiunaau. Yer Ba ypra OpanMKIApAark KeCHM ¥iIuaMIIapHHH
V3rapTUpMaciaury  yuyH, Y3NyKCH3NHKHH (aKaT yura OpajuK derapacuia
sbTHOOpra 0sm6 xucobnanany. Lilysia opa TasHuYary MOMEHT Ba €T OpaTHKIATH

CONKMITMK Hpoaanapu:

LA LDt
M—q~/] 6a f=26-q A"S4-E-J)Sf‘"’ (71)

YI10K Xoit1ap/ary TaXTalapHu MaXKaMJIOBYH 3apypHii MHXJIAD COHM:

M
Ny = "“/(z.al “T,) (72)

By epma:  a, - TasHy YKMAAH YNOKAAarH MUXJap Mapkasuraua Gynran
macoda;

Ty — OHp KMpKMMIM MHXHHHT IOK KyTapum xobwmistu (32, 33, 34)
nponanapra 6uHoan XucobiaHan Ba MUHUMAIH Kaby1 KHIMHAJMN,

JKydrnanran y3nykcua BaccaTyCHHIAp KM STWIMINIA MUUTAMAMIN JeraH
wapt Gunan kyananwiagu. Baccarycunnap orran (Kus) Xonaa IOKHHHT HHUa®
TALIKWJI 3TYBYMCHHY KAJIKOHCHMOH TYIIAMANap Y3IaliTUPHILK Kepax.

Baccarycunnap sruminra yuniaiguran yncypiap kaou THIHIITA TeKIHPHIIAIM:

asz'%VSRy'mJ'mH (73)

Kus srunysun Baccarycunnap texiupys uoaac:

U=M%, +M, 7"’) <R, -ms-m, (74)

Oy epna, 7 = % <5 —kecuM Yiuamnapu nucbarth Eku ¢ = \Jciga

3apyp 6ynran kecum ymuamnapunn (73) sa (74) ndonanap opxasm TommuI

MYMKHH.
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15 — mucon. Yanyknu BaccatycuH (y3yHIuru v = 4m, kanamu by = 1,5 m.
KecuMHHMHT MyCTaxkamiury aHuknaHcuH. Baccatycun a = 20° Gypuar octuaa

nuaian. Kop konnamu S,=2 klla.

12-xansan
Oprakua MCoBHii 10K
TOM YHCYpJIapMHUHT Ba3HH Me'bépuif; 10K, | joknaw ko3¢. - 3
KH/M e KH/M™
1.Ypama  TomM  &nmacu- 0.22
pyOeponI HKKH KaT/IaMH. 13 0,286
2. LleMeHT KaTiamu 13 0.468
- p=0,02m-18 xH/ 036 L "
3. McuTui KamiaMu —
MUHEpa MOMHK MIHTA 0,375 1,2 0,45
t-p=0,15-2,5=0375
4. BYrHH aXpaTyBuH KaTiam 0,11 1.2 0,132
5. TYwama BazHu
1 p=0,025-5 0,125 Lk 0,1375
6. Baccatycun orupnuru
TaXMHUHaH . 0,09 1,1 0,099
bh-p/bo=0,18-0,15-5/1,5
Kawn “g” 1,28 - 1.573
7. BaktuH4a (Kopaan) 1ok “v” /4 L6 32

E 4 u M . Baccarjcunra tabcup STyBYM 10K 3HM by = 1,5 m Gynran ok

MalIOHUIaH HUFHIIAIH:
Baccatycunra TabCHP

g=(g+v)b, =(1,573+3,2)1,5=7,16 xH | m
Baccarycunnaru MaKCHMal IryBYH MOMEHT:

M,.= "{% = 7,16-4% =1432kH-» MycTaxKkamiaMK IIAPTHHH TEKWINPHILIAH

aBBaJI HHCOAT 7 = h/b=15/18 = 0,833 Ba KAPLIMIMK MOMEHTH TOMMIIA/H:
W,=bh'/6=18:15"/6 =675 cm’

cos a=0,94; sin a = 0,342
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STYBYH oroH 0K

W, =hb*[6=18-15/6 =810 cm’

M / .
om e D TO20N 1992 0T, ¢ osnnin moe £ it i by’

| e 810 675

x ¥

[llapT Gaxcapuimaznm, JeMaK BAacCaTyCHH YiauyamjapuMHHM Kairta Xuco6s1ab

tonamu3. Hucbar 5 = A < Jeiga = \ifiga = Jcosafsina =,[0,94/0,342 =1,66

TaxmMuHaH onaMH3 h<b-1,66 LyHDa 3apypui KapIIMIHK MOMEHTH

MyCTaxKaMJIHK [IapTHAaH

M _+M - i
P VRl = 1432(0,94 + 0,342 -1,66) ~1660.81 ear’
R, 13
W, =W, 6yiinua:
Lh' 2W, éku ——b(h:’). W, ea
D

6
b, >3 6"," > 6'—16-6—9ﬂ =1535cm
n° 1,667

h, £b-1,66 =15,35-1,66 = 25,48 cu
A, =b,-h, =1535-2548 =391 cu?
ky -k -bxh=20x20cw, A =207 =400>391cy’

= DR ASLR0 £ = 1. —hb?/ ~20°/ = 3
W, =D =20/ S 1333 et W, =hb =20/ <1333 ou
1432:0,04 1432:0,342

o 2 T et S e T i g ;:H/(:M2
1333 1333
-

[apr sua OGaxapuimaan. YHIa  KeCHMHH bxh=20x22cneb kabyn

kwiamu3. Llyuna:

W, =1613cv’ sa W, =1467 car’
'
o132 04, 1932 347 _ 083540334 =117 < R, =13 kH/cx’
1613 1467

BaccaTycuH CONKHINTH:

n,l i 4 %
1 L2100 Gl 90,0492 007 10362 _ 505
384 EJ, 384 1000 -14666,7
oy epoa, q" =q" sina =(1,28+2),5-0,342:0,01=0,017 xH/cu

" =q" -cosa =4328)1,5:0,94-0,01 = 0,046 kH/cm




7 =t 1222022 _ ket eut Ilorow (MeTpas)i TeHr TapKasraH 10K,

! Tl l o ;

] ¢ =(g+0v)b, =(2,102) 1,33 =2,8=2,796 kH/m
3 3
5 =th2 =22 .20/2 =14666,7 car* (" = (2" +v")b, = (1416)-133 = 1883 = 2,796 kH /. = 0,019 H e
5 4y 5  0,046-400" B A - 2 ¥

72 R a R 0,864 car 2 ACCATYCHH Y3IYKCH3 KYN OPIMKIIN TYCHHIEK MULIATN Ba MAKCHMAI OTyBYM

I 5 i € _400 _ MOMEHT TasH4UH/Ia, CONIKHIMKIAP TeHT GYaran BapuanT yuyn, 6ynaan:
F=yr+r =\J0382* + 0864 0945 cu s = =2 ew 4

Mmax = —gf* /12 =2,796-6* /12 = 8,387 kH -cut
Kecumnarn nucoar 5 = h/b < \figa =[1/0,12 = 2,887

Taxmunan h<h-n=b-2,887 Ba MyCTAXKAMITHK HIAPTHIAH KECHM SHH AHHKJIAHA[M:

E - 6Mma;( o 6.838,7z =774 cu
R, -n 1,3-2,887

h, <b-n=1774-2887=2233 cm
A, =b,h, =7,74-2233 =17281 cu®

Baccarycunnap Gupukmacuin namrar Gunanm Maxkammaiimns, Tlamrai
£,=b+2a=b+2. b/ =30+2-400/ 1633 cu

Y3YHIHTH k,.k,.L, =165 cu
éxu f, =(3...4)h =66+88 car

Gy epua, b = 30 cM — acocwuii 10k K¥TapyBum Kyphima Kecumumuur dun. [laurrar
KECHMHHMHT GaNanimnry /i, ~0,5h=05-22=11cw Kk k.h, =10cn

Bupukm: KH I aj M bt M ¥ f
HMPHKMaHH TaXxTakay €k rnoHanap GHIaH MaXKammaml MyMKHH R —

16-mucost. V3nykcn3 KyIWAIOK BaCCATYCHH KECHM YIMAMIApH MyCTAXKAMIMK beh=13cuxIScu; g=hlb=15/13=115<2887;

LIAPTHAH AaHUKJIAHCHH. i
i : Mycraxkammmika Ba GMKpAMKKA Tekmmpunamd. Kapmmimk MoMeHTH Ba

Bepunran: paccarycun opanuru £ =6m Ba kazamn by =133u . Kusmuk 1 = 0,1 ———

Kop Gocumu S, =1«lla. Bypuak a = 6°54(cosa = 0,993 sa sina =0,12). W, = bh*[6=13-15%/6 = 487,5 cv’

Exum, Tom wnwabu i=012(a<10°)6yaranza sacca tycun o yoruii ned 7 = M/W =838,7/487.5=12,72R., <13 xH Jen’

. -
xucobnananu. BaccaTycunra Tancup aTYBUH 10K XHCOOH: BB li1a 7 Garcapiinaaiie mecuminn fiarapampantiss o h ~ 805626 oy

Py ' bh® 1020
W,=10-20"/6=666,7 cu’ea J, = —=—""_ _ 6666 ,7 cu
VHcypnap oFupnuru r:‘;;’lg Op'm::;:)knam Xucobuii ok kH/m’ 12 2
1.5 pasia 1o Eneace; 022 13 0.286 0 =838,7/666,7 = 1,26 kH/cm® < R,, =13 kH/cm®
2.Mkkn KaTnaman
st - CONKHIMK MOMEHT/IAp TEHT BAPHAHT 6yitnua anuknananm:
Ka/BaNHA KapaHr); 0,146 I 0,161 ok, 4N 2 0019-600° 1)
3.BaccarycuH (kecumu /=K s =384 100066667~ eMS [,
TaXMHHaH OJTHHTaH) /=192 cu < f,,. = £/200 = 600/200 =3 car
Ba3HK
bhp/by =0,15x0,1-5/1,5 0,05 1,1 i 0,055 Wapr  Gaxapunam, nemak bxh=10x20cu Guxpnukun TavmuTap SKam,
iKB.::r:::a dompin 0,416 = 0,502 -, Baccarycnn Taxranapn ppackra ypHatim6 d = 4 mm (Zt = b = 100mm) Muxnap
“” 1,0 1,6 1,6 i
| Kamu: 1,416 - 2,102 i
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GunaH MaxkamjaHaad. BHp KMPKMMJH  MHXHMHT 0K  KyTapyBuYaHiH
T, =400d2 =400-0,4> = 64 x = 0,64 kH

Muxnap, HMKKM KaTOp/iM, MapKasuJaH TasH4 Ykuraua OynraH maco P
Xy =X-158 =120-15-8=112cm
6y epaa, x=020=02:6=12%=120cm

S,215d=15-4=60 mm, K, x,.S, =8cm
MUXJIap 3apyp COHU

M __ 8387
2x,T, 2-112-0,64

n= =5,85 aux

Ki. Kj.n = 6 MHX. Ba MKKM KaTOp/ia yuTaJiaH (Xap TOMOHJIaH) XOHIaITHPUIAIH,
BaccatycuHHM KONTaH KHCMIapHaa XHcoOCH3 WKKMTazaH Mux Xxap 50 ¢
OpanuFyIa.KOKWIaH,

4.3.5 IIJIACTMACCA TVIIAMAJIAP
Kymupua TYIKAHCHMOH TNONMA(GUPIH MHIIATIACTHK  KYJUTAaHHIA/H.

d

ConKHJIMKHH Ba YNOKIAap COHWHH KaMaHTHPHIN MaKcajuaa TYJIKHHCHMOR

Bapakiap OMpHKHIIKJA JHAMETPH 6 MM 1aH OpTHK 6ynraH BHHT (6ypamMamux) B

Gonnapaan ¢oiifaonanumra TascHs 3TWNAAM. BONT Ba BUHTIAp 3aHIIaMac

NynaTAaH ACATMINM TaBCHUS KypWIanW, Ba Xap HKHMHUM-YYHHYH TYIKHHI
YPHATHIHIIH KEepaK. 4

CyB yTkasmaiiaurad OYynumM yyyH HOKIAp OPAacHra TACMACHMOH TH
Ky#HHIHO6 3uuiaHay, raikagap Tarura iOMIIOK KHCTHpMaap ypHaTHIaau.

Tynkum TyaManap MycTaxKaMJIMTH 3HH LWAPTAM paBuiuaa | M ra TeHr

6ynran Kyn OpanuKIM TYCHHAATHACK XHCOOIaHAH:

”‘M’%Wa.)“‘~ (75)
_0,750sina i
o e (76)
comcumrn f =2,13-q% - £*/(384-E-J)< f,, amn
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yerapaBuil CONKHIMK MHKIOPH LUMINATUIACTHK Bapakiap y3yHJMrura kypa K. K.

arap /<150 cm, yupa fi. = //75 Ba [=1,5. . . 3m 6ynca yuna f.=//125.

4.3.6. Y4 KATJIAMJIA TOM IUIMTAJIAPH

Vu KaTiamaM TOM UIMTAJapi CaHOAT WAPOMTHAA MILTA0 YMKapuiaaural
Tycuknap GyaM6, yNapHUHT KYATAHWIMIONW Ba awécura Kypa yaap AeBOp
NaHeANapH, TOM TUTHTANAPH, HCHTHAMAIIMIaH GUpP KaTiamiiM, HCHTIHY CONIMHTaH
yu KaTaami, Hyp YTkasyBuM Ba yTkasmac Typiapra Gynunaau. Y4 Kamiamiu
nauTa Ba naHeiap GUKp KomsiamanapJaH Ba AXJAMT HCHTrMYJaH EKH MaHKapaaaH
nbopar 6ynanm.

Konnamanap — WMLIANIACTAK, CyBra Ynaamiu (asepa, acGecTOLEMEHT,
ATIOMUH KOTHIIMAIAPH, 3aHr1aMac TyHyKanapaaH TanépaaHaan. Vpra katnam aca
EFOWIHK, FOBAK, KYIMUK/IN NjacTMaccanapaaH €ku MUHepal MOMUK/IapaaH.

IauTa yHCYprapuHu — KOMJaMa, HCHTTHY, KOBYpFanap — GMpUKTHpHLLAA
/M, TYP/IH MEXaHUK yCysnap sbHM GonT, Muxsiap Kyananunanm (18 -pacm).

Ty3uauiu KUXaTHAAH TUAMTANAp YPTa KaTjiaMM SIXJIHT, SbHH KOmyamanap
KaTTMK OMKp KaTiapra ejMMIaHajgd Ba ypra KaTilaMH MNaHkKapand, AbHH
Konnamanap KoBypranapra OuMpMKanu, Yprachna oca naHkapa W4YHWAa MCHTIHY
KoftnaTupunani. UCHTTHYHY IOMLLIOK TYPHHHU KY/all XaM My MKHH.

.~ XapopaTHH TyTHO KOJMLI JKMXaTHAAH [UIHTalap COBYK, HCCHK, Luakiura
kapab siccu Ba (asosuii 6ynanu. Kosypramap opacuuaru macodara kypa 3ud Ba
cuiipak KOBYpPFAIH Typ/iapra axpaTHIaau. :

Mwnab uukapuiiHy Ba XMCOO MIULTADHHM EHTWUTALITHPHII Makcamia
KoMIaManap awécH Ba KanuHAMrH Oup Xun Gyiranu Makcaara Mysoduk. Ilnura
yHCYpAapH KHHCH TypP/IH MaTepHaiapiaH Taiiépanranauru cababnu xapopar Ba
HAMIMK TabCUpMAAH XOCHA OY/yBYM MUYKM KyWIAHHIUIADHH TalKH 0K
TabCHPUIAH XOCH GYIyBYH Ky!‘mmmnap 6unan kywuw kepak. Ly cababnau
xam Gapua napameTpaap KeJTHPW/IraH KaMMATIapH 6Yitnya XucobmaHuiu 3apyp.
Bapua nauTanap KyAnzars wapriapra xaso6 GepuLIM JI03uM:
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E(/G<10%, 2002C,/624, £/C=10, Gy epaaru

Ey =E[/(I—-p*)~ KenTMpWIraH KaiMIIKOKIMK MOMYNH, & — KOIIa

Kaymuaury, p — Ilyaccon koadduumentn, C — Koramanap yxiapu opacuia
macoda, G — cumkuin Moaynu. Cy — Ypra Katiam kanuunuru, E, — konnamanwi ',
KalHIIKOKINK MOTYJIH.

TnuTa cuiipak €ku cep KOBYPFANM SKAHIMTHHM KyHHIAard MapT opKarn y
AHUKIAHAIH MyMKHR: 7 =2(Ey - J 0 )/(2- Exyy » i) 0.8/t (78)

Gy epna, E, Ba E,, — KOBypFa Ba KONJIaMaHMHI KaHNIIKOKINK MOIYIUIApH;

Ji Ba J,,, —KOBypFa Ba xo;mana KECUMITADWHMHT HHEPIHUSA MOMEHTH;

0. — KOBYpFajiap opacuaari Macoda, Kasamu; '

[ = nnura y3yHmurH. g

78-mucbar Kkarta Gyca, cep KOBYpramw mimta 1e6 XucoGnamanu, arap.
KHuHK GYica, yH/Ia IMTa cHiipak KOBYpranu fe6 xucobnananu. Bupumum Typaa ’
TUTHTaNap HCHTTUY KaTiamcu3 Taképnanann. UKKHHYIH TypiM MMTa 3ca Hc
KaTiamura sra 6yiau6, Ba Maiina Gpycoknap Gunan MaxkamuaHamu. V4w TH
Typ/aryu TUIHTa WYHHH MCHTTHY GyTyHmai Tymumpann. TYpTuHYM Typaaru
KoBypracu3 6¥1u6, GHPOK YHIa MCHTIHY KATIAMH MABKY/L.

a)“" i
4 I

I~

|
X
5

]
.

1-4 e

F) . Y.
[[ITTT

L Failﬂi,l‘z‘r“!l z N

¥4 1

pe
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18-pacm. Vu katnamnu nauranap: a) —Tapxu; 6) —6yiinama KupKMMH; B)

cuiipak Ba cep KoOMpramM MAWTanap KMpKHMH; r) —(hakar rapauuuid miura
KMPKHMH; J1) —KOGHpPFacu3 inTa KHPKHMH,

[ — TypaarM miMTa KOmjama Ba KOBypralap¥ Oupranmkaa Hopman
KyWIQHHLWIADHH  §3NaWTHPHIIAK; CHDKHTYBYM - Ky4HH (akar KoBypranap
yanawrupanu (18- pacm);

]~ TypAar ruiMTanap OMKpAMrd nact 6ynanu, HOpMan KyuJaHHMILTapHH
(akar konnama y3u yanawmrupanu (18-8 pacm).

1II - Typnarm nAMTaAHUHT KOKOPH Kt;rmmacu CHKYBYH KyH4IaHHLIHU

Y3namTHpaau, nacTku Komlahacu 3ca 4y3yBuM KyWIAHWLIIApHH Kabyn kumamm

~ (18.-r -pacwm).

v - wpnari: nlrra.nap' IrHlyBYaH Ba ne(bopummn Oynumanu, Ba
KMCYBYH, 4YY3yBYH Ky'WIaHHUUIADHH MOC paBMILIa IOKOPHTH Ba MacTKH
komamanap yanawrupuianm (18.-1 -pacm).

[MnutanapHu  Xucobnaur ydyH Kepakid MapameTpiapHu ﬂHlllUlﬂlll..lla

cepkoGupranu niMTa Golka TypAark IiMTanapaaH akpaiut Typanu:
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a) — MHEPLIHA MOMEHTH-CEPKOOUPFany MIHTa yuyH
J =200y, [b+vE (2 Ty =t-Co 12
KOJIraH minTanap yuys J = &*/2;

6) KapUIMIMK MOMEHTH — CePKOOMPFa/IM MUIHTA YUYH:

S TR
i o KOJIFaH IUIMTANAP YUyH: T s

B) Kobupra Ba Koriama opacH/iari TeKHCIIMKA PHBOXKIAHAHI aH

CHIDKMTYBYH Ky4
- cepKoOuprany mimuTa yuyn T = m'—%:,;—a'ﬁ
=0b,
- KoJraH ruutanap yayn 7 mC

r) Manen (nmta) GukpanTH — cepkobuprami mumta yuyn D = E, ;Y
cuitpakkobupranu minTa yuyn D =E, JK, /K,

E JK
daxar rapauuum wmta yayn D =-I_g,—K;L

E.J
ko6upracus mmra yuyn D = -k&'-
4

6y epaa, Ey — KeNTHPUIraH KaHTHLIKOKIMK MOZYJIH;
K, K> K3 K4 —koadduumentiap Kyinaaru popmysasap

0.24nE,;Ay; . Gyinua anukIaHaH

K, =u + E, &

(v) —0/1 — ra Goruk 6Yiran koaduumuenT rpadgukan
b sk
7 GuyAgl? OMHHALM).

Kom1496.560 iy E,s —KOOMPFaHHHT KAHIIKOKITMK MOZIYJTi;
X Y e

L

I
G-ci?

G, Gy —¥pTa KaT;1aM Ba KOGMPFARWHT CHIDKHIT MOZTYIIH;

25
Ay —KOOMpFa KECUMHHHHT 103aCH, CM ;
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v = E, | E, s -aiMuKoKIMK MO/ TAPHHHT HHCOATH;

n-o91ra koahuiuentu 7 = E, / Eis

w=E%;- A;; / E 5B s - YpTanarn KOGMpPraHUHT YeTIarH xoﬁ;apranapra 6ynran

ycbari: [TanTa (ToM nanesn) KoruiaManapiiari Ky4aaHHIn ndonacu:

o=M/W <R (R)

6y epia M -kornamazaru coqup Gynaanran srHiIHiI MOMEHTH;

W — minta Typura Kypa KapIiink MOMEHTH;

Ra Rig qj’lﬁunmura Ba CHKWIMIUTA HIUIaiiqurad KOIUIAMAHMHT  XHCOOMi
KapLIWJINTH.

[LInuta KoGMpranapu KUPKMIMILIA TEKINPYB npoaacu:
Qb

<R,
2nct

T=

6y epaa Q — KoGupFagari KHPKYBYH KYHAANAHT Kyd;

b — nnnTa sHK;

t— kobupra KECHMHHHHT SHH;
Rii= xup}mﬁra XHCOOHIT KapLIHIHIH.
Taura 6mcpmm§nuur XHcoOM conkunukean anuknab Tekumpuaan nbopar:
sy “pd v -
384 D 300

.
6y epna, 9 b MUIMTAra TACHp HTYBYH IOKHUHT MebEPUI KMUIMaTH.

Korniava Ba KOBypFranap ajoxujaa, y3 rokiapu Gyiimua, cukuiumra,
uysuimira Ba aruammra xucobnawaau. Komlamanapu acocan siccH BapariapaaH
6a>kapunuu;ﬁ‘ yqy‘ri? 6n3 aiiman siccu  Komnuamaiu vnnm'anapim Xucobnanr
TapTHOHHH keﬁmﬁimx:

1. Tnwrara "ra1‘>c‘up JTYBYM IOKJAp, XapopaT TabCHPH Ba YNapHHHT
Oupranuknaryu Ta’bé;{pu annKIaHaan;

2. Kabyn xunmuran kecum ynuamnapu Gyiimua xamaacaBwii TaBcHpnap

xucobranaau Ba ImMTa TYpH aHMKJIaHaAH;
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3. Xapopar Ba XMcOGHil I0K1ap TABCHPHIAH TMIMTA YHCYPIAPHIArH XOCHS
6yyBUM 3YPUKHIL Ba KyHwIaHHLLIAPp XHCOOAaHAIH;
4. Tlnura yHCYpNapHHHHT MyCTaXKaMJIHTH TeKLIMPHIA/N; '
5. Xapopar Ba MebEpHii I0KNap TAbCUPHUIAH NUIMTA CONKUIMIH anuKaHa

Ba GUKPIMIH TEKIIMPHIAIN. 1

V. TYCHHJIAP

Erou copramenTn yeknaurawnuru Ty¢aiinin 6M naH OpTHK opanumapn:
SXJIMT €FOY TYCHHIAP OMNaH &nuiura HMKOH GepMaiiii Ba KaTTa I0KJIap TabCHp! 1a
3apyp 6yaran KyHAANaHT KECHMHH AXJIMT EFOY/IAH TAHJIALL WIOKH VK.

SIxaut kecumau €roY TYCMHNAp KYnm Kamuunukmapra ara, Opyc
XojanapiaH sicajiraH TYCHHAap 3ca cap(b-xapmxa’r Gyiinua Texamcus Gynuianu,
Tapkubuit TYcunnapra kypa. TapkuGuil TYcHHnap, AXJIMT TYCUHIApra Kaparal-ml
KYHJanaHr KeCMMM Ba Y3YHJAMIM MailapoK YHCyp/apiaH, HaBM NacTpok x
(KMHCH) +KHMMATCH3DOK ~ &FOM TypiapuuaH, (aHepa, CHHTETHK Ba Goluka
(TYCHHHHMHT 10K KYTapyBYaHJMIMHM KYNaWTUpyBuH) awénapaaH Taiépnamany.
KoHcTpykTCHOH — muiacTMaccanapjiad, —MacanaH  IIMINANIacTHKIAH — scaira
TyCHHIAp Tap3ga  kyananunagw.  CaGabu !
nedopMaTHBAHTH 3aBoana  muwiab

HUCTUCHO YNapHUHT K&’

BA  TeXKaMCH3IMTHAA. YMKAPHITYBUH
Tycununapaan doiiaanaHuil TaBCHA ITUNAAM. 3aBOJ  IIAPOMTHAA sAcanMaraH
TYCHHNAP  KYJUIAHWIMIUM  CEPYPMOHJIM . BUIOATIApAA, KYPWIMIL  XaKMH
KHYHKJIMIHA, BAKTHHYA XH3MaT KHiaaura 6MHO Ba MHIIOOTIapAa Y3WHM OK/IaLIH
MYMKHH.

Xo3upru JaBpaa  KMIUIOK xY)xanurﬁ Ba (ykapo Kypuauuiapuaa
eJMMJIaHraH Ba enuMpanep TYCHHIAPHU Ky/nall KeHr TapKanau, Oynapuu Tymnu
MapKa3uaaH y30Kza, cajabuii Ba cepHaM MyXMTAa KyJJIaHWIMILM camapa Gepanu.
Enumnu, y3aknv Ba enumdanep TYCHHNAP Typap *ko# Ba Ma'wyplm GuHONApHHUHT

KaBaT/1apapo Ba YOPJOK &NMaiapuia, KOpXoHa GHHONAPH, OMGOOPXOHA, KHIWIOK

X§KaIHK GUHOMAPH TOMMHH ENULIIA BA ABTOMOGH/IL IOPa ONIA/IMTAH KYNPUKAApAa,
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€nuK AynaknapaaH 10K YTkasruy (TPAHCMOPT rajepes Ba 3CTakaaa) Jlapia KeHr
KyanaHunanau.

Kyn karnamau TYcHHNAap HMIIAGCH3, MKKH HHWaGH, MACTKM KMppack
tiicumon kwnG raiiépnananunap. (19-pacm). Kymrap kecumim Tycumnap
TOKYAKNAPUHUHT  KanuHnurd ypraua h/b 6ynranna érou Taxra aHua Texananu,
TYFpH TYPT Gypuak (MyCTaTH) KECHMJIH TYCHHAp OCOH TalEpraHaam Ba eluM
voknapu sxwH kuncnawamu. TYcuH Ypracumarn kecuM GanaHmIMrK: HKKM
numaban Tyeunnap yuyu /10 naw kam Gynmacaurn kepak, HMwa6en3 TYcunap
yuyH — /12 nau, 5ru6 enumnanran Tycunnap yuyH — 1/15. Kecum 6ananiurununr
sHMra 6yaran HuCOaTH MM TEKUCAUTH OFiinya, TYCHH
YCTYBOPJINTHHH Ha3apra OAraH Xoiaa 4YeKkJaHanu: HUIaGCus3 TYCHH yuyyH 7 AaH
Kam 3Mac, MKKH HUabau TYCHH y4yH - 8,5 f1aH kaMm 3mac.

5.1. EJIMMJIAHTAH TAXTA TYCHHJIAP
CHKNITYBYH KHCMHUHUHT YCTYBOPJIMIH TabMHHIAHTaH, HUIIAGCH3 TYCHHHUHT

MycTaxkamurn (2.28), (2.29) [4] udonanap &Epnammaa auuknasagu. T¥cun

4 s 70-b j, waptra 6uHOaH ycTyBOp ne6 xucoGmanamu. YHCYpHHHT XHCOGHi

Y3YHIIHTH chmmnymm KMcM GoroBuMnap GHIaH MaXKaMJIaHTaH HyKTanap
opacHiard Macodgara TeHr. '
EiMK 10K1ap TabCHPUHM Ce3yBYM MKKM HMIIAGIH TYCHHHMHI XucoGHii

KECHMH (KaTTa MOMEHTTa KMYHK KECHM IO3aCH TYFpPH KeraH HyKTa) TasHu/aH

“X,” Macoana typamu: Xy = - by / (2-h,) (79)
VCTYBOPIIHTH T&oMHHJIAHTAH TYCHH MyCTaXKAMJTHTH KyiHIATHICK:
o=M,[/W, m;- p5) (80)

Oy epna, M = XHCOOMH KeCHM/Iaru aruIHIll MOMEHTH,
VVx - XucobHii KecUMIary KapurHIHK MOMEHTH,
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Ms - kecum Gananmurura GoFUK GyaraH kosduUMEHT, Wiinaj

"
WApOMTHHM Hasapra onysuu ([3], 7 —kansan); |

¢5 - YCTYBOPAMK KOIPDHUHUEHTH, 3MAaCTHKIIMK Yerapacua Kynus :'
nudonanax Tonunaau:

@, =140-b* K, [(h-( ) (81

Kq) = OpPaJIMKJAAry 3rijiMil MOMEHTHHHHI YH3Ma TACBHPHHMHI 1U3
6ormuk, 6ynran koadduunent ([3], S-unosa, 2-xansan).

Tycumnap conkumarn: f = foll+C- (/1) /K (82)

/

6y epaa, Jo- YPMHMa Ky4/IaHHUICH3 TOMHITaH COMKHITHK,

)

h. KECHMHHHT JHI' KaTTa 6anaH/uiury, MKKH HUwabnu Tycus ypracuna,

£ TYCHH o.;)amii;u, ' .

K — KecuM GanaHuIMruHM Hasapra onyﬁqu KO3(DUUMEHT, KecHM]
yarapmac Tycus yuyH K=1, ([3], 5-unoBa, 3-xansain), "

C — KyHIanaHr KyuzaH XOcwJ Oy/iraH CHIDKMINHM Xucobra onys i
koapuument, ([3], S-unoea, 3-xanBa). 1

19-pacm. Erou Taxtanappan enumnaHra TYCuHiap: a) —GanaHuIMrK y3rapma
TychH; 6) MKKHHMIIAONN TYCHH; B) —>THO €TMMIIAHTAH TYCHH; T) —TYCHHIApH
KYHAJIaHT KECHMH. %

7
g S s
HAHHA———— 4 f
ﬂ 1 ﬂ ll[] 1 74
T oad 1 € aré gy cof o I
Pl T eq8 g8 L
A IR i .t B
\‘\‘\\(-5‘ ///I/‘,/, 371 :: W+i+
Y \\\ /,/, 7 A1
As AN L0250 1
i GL. ¢ L 4

20-pacm. Tapkubuii Tycunnap: 1 —6pyc (dopkuppa), 2 —TOpTKH GonT; 3 —TastH4
TeraHa; 4 —1annakCUMOH MIACTHHA; 5 —eNMMIIaHraH apMarypa; 6 —Oypuakiuk; 7 —
3yndun Gont.
17-macana

Bepuiaran, Tycun opanuru (=11M, numabu i=0,12 Ba 1ok q=34 Ku/m.

Kecum ynuamnapu b x h ronuncun sa TEKLUMPHIICHH.

2

21-pacm. VY3ak enumau Tycummap. 1; 2-cuxwiran Ba uy3uiras
y3ak(apMatypa)nap, 3-(anep nesop
Euum.

fo=i-0/2=0,12-11/2 = 0,66 1 = 66 cm
DruIMi MOMEHTHHUHT MaKCHMal Kﬂﬁ"l’ﬂl!
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A1
Mm=qt’/8=L;'-=51425xH-u

3apyp Gynran KapiIHK MOMEHTH:
M,. _ 51425

W,=—rms o 2 220 _ 43932 45 cn®
R,-m, 13-0915

h/b<5  uuc6arnan doitnanann6  bXhun tonamms; seuu b= h/S

2 k §
w =—b-’6'—2W, = 4323245 cr® axy %-%ZW: 'k z#% =109 ca

amuknaiivns b =25x4,4 =110 e, s £-mu Tomamus b2§=%=224

ey

h=110 cm, b=22cMm. TasHynary Ba “x” KeCUMAAru KecuMm GanaHuuru:
hy=h—f, =110—66 =44 cu

=

fo-x 66-220
= =44 + 2220 - 70,4
e 7 e T G i
£ kg 1100 MRy
=———=—. =220 =2
6y epda, x 2 h 110 em=22m
2 2
W‘=Pﬁf_=.2_2_'19_’i.=|8172,5w-‘
6 6
M, 32912 1
anum O=—>=———=181<R, -m;-m, =13-093=1209xH]cr’
Ky G W, 18176 L8I<R, -m; 13-09 <H]

6y epna, M, =x'ql/2—qx2/2 =34.2,2(55-1,1)=329,12 «<H - m

IllapT Gaxcapuimanu, AEMaK KECUM YIHaMIapHHH KYTIaiTHPHIL JI03MM:

34.70,42
KK b=12+22=34 cm, mynna: W, =——6—-=28244,7lcmJ B8
om D2 G TN R, = 1370030955 1168 el cn’
28244,71

3H/IM TYCHH Myc'raxxaml 6ynau.
VpunMa Ky4IaHHIIIAp YerapajaH YHKKaH:

Q-5 __187-2106368 _ ., «H
==—=———————=0,25R, =015—
™ b, -J 0,6-34-988588,69 =01 om?
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S =bh? [8=34-70,4* /8 = 21063,68 ca’
Gy epna, / = bk /12 =34-70,4° /12 = 988588,69 cx*
Q=qt/2=34-11/2=187 xH

1apt 6axkapuiMany, aemak A, =92,4 cu K. K. TYCHH CONKHIMTHHH TEKIIHPAMH3:
[ = fll+Ch/0)*]=1,44[1+ 17,30(132/1100)*] = 1,8 e

Sunegdtl 5-0,283-1100*
Ly = =144 cm
384 EJ-K 384-10°-0,575-6516576,0

J =34.132°/12 = 6516576 cm, h =132cwm -19 macananm kapasr
K =015+0858=0,15+085-0,5=0,575
C=154+388=154+38-05=17,30, 6y epna—

hy = Bh &xn B =hy[h=66/132=0,5

0" =q/y, =34/1,2 = 28,3 kH/m = 0,283 K/ = 0,283 KkH [ em

6y epna, fu =

4 1100
=l8ems f,,. =—=—-=3]7
if em s f. 00306 oM

TYCHHHMH3 GUKp DKaH.

5.2. V3AKEJTUMJIA TYCUHJIAP

Enumnasrad  Taxra .rycnm;ap MYCTaxKaMJIMIHHH, 10K  KyTapHiu
KOOWIIMATHHU Ba GUKpIMrHEM  owMpHi Makcanuaa A-I1, A-III, A-IV tondanaru
nynar ysaknap Gunan 3ypukTHpHIamM. Y3akiaus KOd(pUUMEHTH YMyMHl KecuM
1o3asuar 0,01 — 0,03 xkucmuu Tamkun kunaad. TagkMkoT —Huuiapura Kypa,
y3akmam sBazura enumnanran 'rax'm Tchap MYCTaXKaMJIMTHHH, OGUKPIMIHHA
1,4... 3,2 mapra onmphg MYMKHH. :
[Tynar y3ak, MOKCHI KATPOH ACOCHJArM euM GWNAH TYJAMPHITAH, apHRYara
GoTupuinb, ycTHaan Taxta KOkno x‘)"ﬁh.nm. Erounarn apukua dpesa épramuia
ounnaan. dpesa KECHMH JOHPACHMOH EKH TYPT Bypyak Wwakifa 6YIumm MyMKHH
Ba y3ak iyrounuruaan 1+1,5 mm xatra 6ynamu.
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V3aku TaxTa eMMIAHTaH TYCHH MyCTAXKAMAMIM Kyiiunarun ndojanap opkasi CONKMAMKHH TEKLIMPAMH3:

TeKwmpunamu: O = M/WK < R:)a (83) ¥
‘max SK/(bx JK) = Rap (84)

b

6y epna, Jy =b-h*(1+3-n-u)/12 - yaaxnap CHMMETPHK JKOiilaiirania

3
s %—(H 4n- p1) = 6516576(1+ 4-20-0,005) =9123206,4 cn*
e /- 5:0283-1100°
M = 384°10°-9123206,4-0,575

[ = full +C(h/0)*]=0,842[1+17,3(132/1100)*] = 1,052 ex < £/300 = 3,7 ext

=0,842 cm

KECHMHHHT KEJITHPHIITAH HHEPLIHA MOMEHTH,

bR+ 4inp) N VpHHMA Ky'WIaHALUIAPHH EPUIMILTA TEKIINPYBH:

Jx - y3aknap Oup éxriama KOHIalraHaa, KeCHMHHE
: 12 - (n- » 2 .66°
it ‘ s, =2 1 2m ) =356 (142.20.0,0084) = 247334 o’
KENTHPHITAH HHEPIHS MOMEHTH. 8 $
AL DY WL
u= A /A; - y3aknam kodapduHenTH, (4 =b-h) ~KecHM 103ach, E= P <R, =001 Z‘M—z
n=Eg / By i nynar GunaH EFOYHMHT DTACTHKIIMK, KaWHIIKOKIMK, Moz Ay i 187-24733,4 ~=0,170 < 0,15 kH /c.u’
SCEATH. 0,6-34-1361971
bh* . 34.-66° 4

18 —macasa Joy=——0+4n-pu)= x(1+4-20-0,0084) =1361971 cm

IOkopna xucobanuran TYCHH YuyH apMaTypaHH TaHJIaiMu3. 12 12

Eunwm.Hucbar n=E;/E, 1= 21101;);0 -1=20 1 TasHu/1a KecHM GalanUTUTHHK OLMPHI Kepak. /1, = 74,8cy deb onamus ;

apMarypanai koo dumenTH Ba apmarypa 103a¢] 1 =00074; S, =2377892 cx’; J,,, = 1888798 ex®, 7= 0,115 < 0,15 kH/cn®
0,05% < pu = Ag /A4, <0,03+0,04 .
#=0,5/100=0,005 ne6 kaby: KijIamMu3 Ba i XaBpnn  KecMMJArH — MYCTaXKaMmJIMKHH | TeKuHpHIu y4yH, apmarypajai
As = A, -M =34-110-0,005 = 18,7 e’ ! KOS(UIMEHTH OMIaH KEITHPWIraH =~ KapUMIMK —MOMEHTHHH — QHHKIIAMU3:
As e =0,05-34110/100 = 187 ca? ; u=BE5S o agsy

3 y il 34.107,2"
ng, Ag — 6420, A =18 .85 cu 1
Xarnacasuii Tapcuda 4 bh: 34-107,2° i
J1ap Ba EPHITHINTA KAPUIA MYCTaXKAMITHTH Wy rer = —E_(l +3n- y) = ———(1+3-20-0,0052) = 85327,4 cm

S, =34.92,4% /8 = 36285 ,48 cm
J, =34.92,4°/12 = 2235185 ,5 cm*
. 187 -36285 48
2235185 ,5-0,6 34
X
o "f?'fz—=92'4" 550
h=f,+hy=66+66=132 cu

hy =748+57,2-312/55=1072 cw
Oyepaa . _s55.748/132 =312 a1

1 M, 41795,52 2
=t =770 049 < 1,3-0,80-0,95 = 0,988 kH,
66220 _ o 4 AT BA T R N

Ba MyCTaxXKamJIHK IIapTH
= 0,149 < R, = 0,15 xH [en’ :

y4amsiap etapiuya.

i Bapua maprtnap Gaxapammi, nemak b=34cw, hy=748cm, hy =1072cm,



19-macana.
IOkopuna Gepuaran TYcuunn Gup ToMoHnama y3aknab (akka apma'rypa.na"
xuco6nalimus; Gepunran: _Ag = 6420 Alll, Ay =1885cr’, Ry =365 Mila
KecHMHUHT CHKMJIraH KHCMUHHM aHUKTAMK3:

Rs-4; _365-1885

h =25Ls

S et LU AL

Kenmntupunran Tacudmnap TasHy kecHMH yuyH:

s =£(l+2ny), _34-748% 1+2.0,148
S TR 8 1+0,148

_%(nmw ' 34.748° (1+4-0,148
T 1+ny] v 11200 sl D4R
6y epda, n-u=20-18,85/(34-74,8) = 0,148
_187-30327,6
" 0,6-34-2280366,9

)? =30327,6 car’

2
) =2280366,9 car’

Ky =0,122< R,, =0,15xH [car®

XaBhiu KecHM yuyH KeNTHPHIraH KapuiHiiK MOMEHTH Ba MYCTaXKaMIIMIH:
W, s = s per [ 1. =5720056,4/15,6 = 366670,3 e’
© bk} (1+4-o,103)z _34-107,2°

= -1,639 = 5720056

s a2k 40,103 12
M, =34-312(5,5-1,56) = 417,9552 kH - a;
_ 4179552 Sl
= e T 0,114 < 0,988 kH/cx? =R, -my; -m,.,

Tu

_.5 g _ 5.0283-1100° Casei
384 EY,, 384-10°-9898600 "

1+4-0,084 )’ '
6y epoa, J,, =34-132°.(— 2" /o= 4
v epda [ ol ) / 9898600 v
n-pu=20-18,85/34-132 = 0,084 6a nuxosmconxunux :
=0,545[1+17,55(132/1100)* }/0,632 = 1,08 car < % 3y

6y epoa, c=154+38-0,567=17,55 6a «=0,632, f= 74,8/132 = 0,567
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5.3. EJIIMJIAHTAH ®AHEP TYCHHJIAP

DanepenuMIn ﬂchunap IOKOPrH Ba MAacTKH KamapjapiaH, SbHH
TOKYanapaa Ba 'Aenopnan Tawkua Tonrad O6yamwamu. Tokya THKKacura
JKofinalrad TaxTa KaT/lamjapuiaH, 1eBopH 3ca (aHepanan Gaxapunub Kywrasp
kecumuu  xocwn Kunaau. Tokya Ba faesopnap enum  Ounad  EnMTHPHO
Gupnkrnpunamu. Enumnanaérran taxra sun 100 Mm nan optmaciury wapt. Kyt
CUMOH Kecumiu (aHep TYCHHJIAapAa AEBOpNAp MKKW TallKM CHPTAA *oiinaummn6
YCTKHM Ba MAacTKH KMCMiapuaa y(kuil xoiinalurad Taxta KaTjlaMHJaH Kamapiap
ALHU TOKYANAp enuMaanaau. Arap tokua 6ananaiurk 100 MM nan ourca, yuna 30
~ 50 MM uykypaukaa apukua 6unan Oy Gamaumnuk 6ynu6 kyiunaau. By uopa
eMMIIAHraH 4OKJAA TONANAPHMHT ¥3ap0 THK JKOWNAHMIIMAAaH XOocun  Gynran
KaifMIIMIL Ky4IaHHLWMHA KaMaiTHPHILTa My/Dkaanasras (22 -pacm).

JleBop (paHepuHMHT Kanuuaurk Kecum OGamawmmurununr 1/130 kucmura
TeHr KuinG, ekuH 8 MM an kam G¥amaran xona, Kabys KuinHanu. Jlesop yuyH
vwaTunaaurad GaHepaHuHr YCTKH Katiam (IUMOH) TonamapH TYCHH YKWra Moc
TYLUMIIH TABCHS STHIAIN.

danep neBop, Y3 TeKHCAUrH Gyiinda, ycTyBOpIMrH GMKDIMK KOBYpranap
épnamnaa TabMuHanaHaau. bukpauk K;nypranap TaxranapaaH scanub nesopra
enumnanann, xap oup @ =£/10...0/8 wmacopana, Tychn ysymmhrs G¥itnva.
Onatpa kosypranap (amepa Bapakiapu ynaHaaurad oinapra Moc TymuG,
enumnanany. daxep BapakjapH “Kus w0k ycynuaa enuunanaiu, YOK Y3YHIMTH
(hanepa KAJIMHIHT HHHHE yujapasapnan KaMm Gynmacianru 1Iapr.

daHepeuMIM TYCHHIADHUHT IOKOPH TOKYaCH CHKWJIA/M, MACTKH TOKYacH
3ca Yy3nna;M, AeBOpYa — ArHNAjM. DrMIMII MAKCHMAl MOMEHT TasHyjaH “X”
macopana Xocun OGynamu, Ba my MacodajarM KecMM MyCTAXKaMJIATH
TEKUTMPHITHILIH JIO3HM. >
IOKoprH ToKua Myc;‘axl‘:amnurn' o, =M, / WS R, (85)
Kyiin Tokua myctaxkammrn 0, = M, /(W , - p) <R, (86)

(anep neBopuamaru Kywnanum O, =M, -n/ Wi SR, -my (87)
(/|




Oy epna, M, — “X” macoanaru sryB4H MOMEHT,

S —Getapad) Ykka HucGaTAaH OHP TOKYAHMHT CTATHK MOMEHTH,
hy —Tokya GananATHrH, YiiMa U3 YyKypAUrHHY XKcoOra onmail,

N, — YOKJap COHH,

Ry, ep— cbauepanuur épuamira Gynrau XHCOOHii Kapumauri [8 4].

Wi — “X” macodanarst KeCHMHHHT KeITHPHIITaH KapLIHINK MOMEHTH
@ — ycryBopink  kodpduunentu [4] , 2.5 6¥naum, (naparpad):
arap sruysuanuk A <70 6Gyica, ywoa @ =1-08- 22 /10000 (88)

Enumnanran TYCHH CONKMANIH KeNTHPHATaH GUKPAMKHM HA3apra o/iraH Xona
onaraaru udona 6yiuya xucobnanamm:

L=t J+C-B, [C)< . (95)

0Oy epna, f;. - Ky#nnara uona (96) 6yiinua TonunyBUH TYCHH CONKHIUIH,

arap JrnyBUAHIHK A>70 6yaca, ynda @ = 30()0/,1.z

3runys'lax-mux TYFpHu TYpT Oypuak (MycTaThi) Luaxnnarn, KECHUM YUyH

A=\JTJA=b-1*[(2-b-K) =0,289-h (89)

my — ¢anep woxua uyswnmmmra Gynran KapmmauK cycaimmuau bTHGOpra
onysun ko3hduinent, [3], 4.24 nyHkT:
my -0,6 omnmit panepa yuyn, my = 0,8 Gakenus danepa yuyH, Joknap.
HYyKAMruaa mg=1 ra TeHr K. K. |
KecHMHMAT KeNTHpUITaH KapIIMIHK MOMEHTH Kyimnaru udona 6yiimua
TOTHMIIAMIH:

C= 0 Tyrpu TYpT Gypuaknu (MyCTaTHIT) KECHM YUYH.
C =38, (neBop Ba TOK4a 3HNAPHHUHT) HHCOaTh b / by =0.5 6ynran kyurasp
KECHMITH TYCHH YuyH :
f,=5-¢"-0*/(384-E K, -J,,) (96)

Gy epa, ¢ - Menépuit ok, !
Wx.k g 2 Jx,k / hz (90)

6y epaa, h =h +i-X _x” macodana kecum Gananaaury, (79) ud)on"

6yiinya, i— IOKOPrH TOKYa HHIIA0H,

i E - panepanunr kaiinnikokimK SbiH STUTYBYAHIIK MOJYITH,
K. - 6uxpmuk xooddumenty [4], 91-cax., 3.4 —KajBatHi KapanT.

A= 2=2
Jix =X macodanary KeCHMHHHT KENTHPHIraH MHEPUHS MOMEHTH, KECHMHHHT ” -_%[ " ”_ ” r { H|
KENTHPUIITAH XaHAacaBHii TaBcu(napu (MHEpUMS, CTATHK MOMEHTIApH Ba 103aCH) !
-6
KyHumars uosanap opkanH aHUKIaHaTH: 5] i e A ‘
J el sk on 91 ) e e N Kia
Al il 9 2 el B ;';_' 31 I
Sp = Su g1 ©2) ‘ “*';—;—
Ay = Ao & dansn (93) Jeasel SoF L nanendBs B
by npltichein @ ‘ Ty — e ey
6y epna, n=E¢ / 1o MapMeTpiapHH  €FOY XYCYCHATIAPHTA KENTHPYBW é

KodhHUMEHT, ABHH KAHMIIKOKIMK Monywiapuy HucGatu. Toxuanap ©
JIeBOpYA OpacH/ard HokAa Xocun GomyBuM ypuHMa KywiaHuiu Kyitnaarun udona
OpKA/IM TCKIIHPHIA/IU: :

7= Qe *Se/(J o1, hr-m) SR, 94)
6y epaa, Qumax — TYCHHAAH XOCHI 60nyl;\9m KYHIQIaHT KHPKYBYH Ky,

‘I,_ " VTI'_’:; T ‘;I' S ‘i

2 —pacm. DaHepeNHMTaHTaH TYCHHIAP: a) —6ananiry yarapmac Tycun; 6) —
Kk HUIIaGan TYcun; Y Ganepanu Taxtakay épaamua ynans; r) paHepanu Kus
cnumia6 ymaus; 1 —10KoprH EFowim Tokua; 2 —NacTKy EFOYH TOKYa; 3 —GUKpIHK

KoOmpra; 4 —kus KoGHprFa (XOBOH); 5 —TastH4 KOGUpFa; 6 —(banep nesop; 7 —Erou
axXTaKay.
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5.4. JEBOPH TYJIKHUHCUMOH EJIMM®AHEPJIA TYCHH
Ywby Tycunnap ukkuTa (azunatnapra ora, aiiHaH eHrW1 BasHu Gu Y
aHYarMHa 10K KyTapuw koOunusthra sraaup. daHep AEBOPHHHT yCTYBOPJIHMI
JieBopra TYIKMHCHMOH waki Gepuiu Gwian TabMUHIAHALH, my cabamu Gm(pi
KOBYpFa/lapH Kyinnuuira sXruéx konmaiiau (23-pacm).
4 _-

: ‘\;t g

.y » (5 tott_y s
sl ek e sy ! 2yl
! g 3 9

H"'T 23-pacm 4

i

23-pacM. TYAKMHCUMOH [1eBOPNH (haHepenMMJIAHraH TYCHH; a) -—TYCHH:

6) —(panepaeBop apukyara kupuui; 1 —Tokua; 2 —aeBop; 3 —TasH4 KoOupra; 4
nynar Oypyakiuk.
TYycHH TOKYaNapuHH SAXIUT €KH elMMJIaHTaH &FrouJaH Scall MyMKHH

ZIEBOPH Y4yH 3ca KUIMHIHIH 6 MM. faH KaM 3Mac, Hamra Gapow danepa kaby:
KuinHamu. Tokua sHH 2h ... 2,85h yerapanapaa kaGyn KHIMHAIM.

Bynpait TYcunnap y4 xunua Taiiépnanann:

1. Tycun Tokyanapuna appanaG ouMiraH CHHycoMzan apukuara ficck

(anep TacMack 60CHM OCTHIA KMPrasuIHG enuMIaHam,

2. Tokyanapha KeHTIMIM HMKKMIAHraH TYNKMH Ganananurura TeHI

apukua Ouwnub, yHra TYIKMHCMMOH wwakn Oepwirad ¢anep Bapaksiapl
KUPHTHIIAAH, GY1 KoJiraH OpanMKIap e1uM GuiaH TYiarunany.

3. Tokuajapaard TYFpH UM3MKIM apukyara sccd (anep Bapakiapy

ypHatuiuG cyHr &rou nonanap epnamma yHra anucnmon wakn Gepunnb,
#pHK/IapHTra KaTpoH lqnunan» y _ ' ."
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WIKKHHYHM Ba YYHHYH yCyJ/Ulap/a KaTpOH Kyn capdnanca, Gupunun ycya
Kyn MexHaT Tanab kunamM. EpukHMHT uykypaurn 2,5 ty _man kam Gyamaciauru
Kepak, JHH 3Ca ty ra TeHT, nouacﬁmou apukya Huwabu 1/10. Tynkuunap
GanaHanMri Tokua SHMHMHT 1/3 kucmunan kawv Gynmaciuru kepak. Tycuu
Ganananuru y3ywaurura 6yiran nuc6aru 1/18 ... 1/12 yerapaa 6ynumm axium.

anep AeBOP KepakiM Y3YHAMKAA, KM 4HOK &pramuja, enuMIaHub
TYNIKMHCHMOH TacMa XOJIMra KeTHPHIIAIH, YHHHT TallKK KaTiaMH (LUTOHH) TYCHH
yxura TMK K6 onuuan. TYCHHHUHT TasHY KeCHMH GHKPIMK KOBYpFacH GunaH
TabMHHNAHAIN.

JleBopH TYJIKMHCUMOH enumbanep TycHHHM Xucobnamna Wy Ba Jy
xannacauii Tascuap KaMHATHHHM, TYJKHHCHMOH (haHep A€BOp KyuyBYaHIMK
xoccara rajMrMHu THOOpPra O/iMIl 3apyp. BYHHHT yuyH KapluM/IHK. Ba HHEpUMA
MOMEHT/IapHra Ty3aTyBuH Ko3pduLHeHTIap TOMHWIHG KUpHTHIAIK:

K, =Y(+h -B/h), K, =V(1+B) o7

Gy epna, B=r"+8;-E, [(t,-€*-G,) - Guxpruk uponacw, (98)
St -OFMpAMK MapKasura HUCGATH TOKMARWH CTATHK MOMEHTH,

Ly - panep mop‘aﬂuur xannnnnm, >6 MM.

1 ~TYCHH opmm hy -‘Tomarmnr KecuM Gananuinry,
h —TycHH‘SQJ@awmru, Gy —(haHepHUHT CHIDKMII MOAYIH.
KyuyBuannukuu Xucobra ojiMai TONWATAH KECHMHHHI HHEPLUHA MOMEHTH
KyHMAaruya Tonwiainm: !
Sy =2by I 124Dy by by [4) 99)
6y epaa, b, Ba h, - TOK4a KECHMHHHT HH Ba GamaHuMry, cM,
h, - TOKYA j"wlq‘)u opacujaru THK macoda, cM, XHcobuit kecuma.
Kyuysuanmik koohpuumentiap épaamuia xucodbnaw udonanapu:

s K =2 K [, (100)

[TacTku TOKYA YY3MIMIIra MUUIAHAM Ba 4y3WIMil Kywianuum ndonacu opkanu

MYCTaXKaMJIMIH TEKIIMPHIIA/IH:
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o=M/W, <R, Eunwm. Kecum TalMHNAMH3

rascudnapra kypa. Tokwanap Ganawmnurueu hy =
h=10/8+6/12=12/8+12/12 =1,50+1n

YauamnapuHu KOHCTPYKTHB
10cm, T¥cun Ypracuaarn

ékn h

(101)

Jesopuunr kecumuza, Getapad YKku Tekucauruaa, ypm-mn KyuIaHHULIAP XOCH,
6ynazm Yuby xytmauum, yc-rysopnux}m nmﬁopra onraH Xonja, xyﬁunar
TEKIIMPHITHILH KepaK: 1

r=0,, ‘s'r/(-’r"¢ ‘PSR,

OanaHuHru =1,5 M Ba

hy =h=0,12-4/2=15-0,12-12/2=0,78 M JleBop — kanuumuru ty= S5 MM
(102) : Gyaran, ®C® mapkan, nasn B/BB danepuan Gaxapunau. Kecum makm —
Gy epaa, S; =0,5-b;-h.-h, -OFMPIMK MapKkazura HUCGATAH TOKYA KECHMMH KY1uTaBp.

CTAaTHK MOMEHTH, H"cﬁ;.I. n= E;ﬁ /E. =6 10%/10° = 0.6

P07 Ky Kol (nad’, - TURHBOPMON ACBOPHHAT, YCTYBOIHK K03 duuiesTH, M : 6y epra E, =6-10°/10° =0,6 MIla -Gemxatnammn  Kaituuan  (aHepHUHT
Ki, Ky —nap 14 —xajannan ommamm, én K, =055-\[E, -G, , K; oca Ty KaiHIIKOKTHK MORYITH

GanaH[TMTHHAKET y3yHnurura 6ynran muc6atura GOFMMK Xonaa -14 wkansanuu 1. ¥Oxnap xucobn.

Kapaur,

Ary = (h=2h3)/ 1, Ty ~TYKAHCHMON J1€BOP STy BHAHTHIH.

.A

2

Tycnununr ¥3 oFupanra Kyiinaarn ndona 6yiinua TOI’IHJ'IB.Z'(H'

‘h

4. =jgo0 - ¥, MMconza Gepwiran q =34 kH/M -HuHT Huura KMpUTHIITaH.
K, Ba K;muxaopnapu: K.-€ i '
14 —xansan 0= @y +Piy +4,.)B =34 kH/
®Danepnaru 1
3 5 7 & 2. Craruk xucobnaur
KaTjamJap CoOHH : Xasdnu keenm x-macodana TasHIAaH Koitnauray 6ynanu
aiep Hasn AB,B BB | AB,B | BB |AB,B| BB | v= Ay + ) - 71 =12[/0,542(1 +0,542) - 0,542] = 4,465
. A
K 1795 | 1615 | 1630 | 1467 ' 0.78,
i ‘ 1525 | 1372 by epan, 7 = /(01 = 0%~ 0542
(L /12 1/15 1/18 :
K 0,45 041 039 XaBin KecHMIarH STHINII MOMEHTH:
Jlesop Owian Tokvanap eMMMIM  GHPHKMAIAPHHHHT .xyqu" wra  Gyaran ? M, =g, (¢=2)/2=34-446502 2443000 = SRR x8 .
MyCTaXKamJIHTH Ky#naarnya Tekimupunam (4ok 6¥iinya): Tasmazary KUpKYBYH (KYHananT) Ky
7, =0, Sp/(2:J;-b)SR,, (103) Q=gf/2=34-12/2 =204 kH
Oy epaa, 2b, — 1eBOPHH HKKHTA YHHK apHKYara TYUIMPHATAH QyKypIHIH. 3. Konerpykrus xucoGra. '
20-macana. Sceu eBopi danepiumarTan TYcuH xucobu. PyGatka 3apyppHii KapUIHIHK BA MHEPLMS MOMEHTIAPH;
TOJaNapH TOKYanapra MyBo3nii sxoiinamran. Bepunran: 1= 12 m, q = 34 kH/m, i = W = ool o 63549 355 om’
SR 0,9
0,12. ! K

! g ho = HieRop T RIORAHMHE CaRAILMIH,
Ly, = TYAKHH y3ynanry. 83

=W, +h, [2=63549 355-131,6/2 = 4181547 ,5 em?t
Gy epda,h, =h,+x-i=78+446,5-0,12 =131,6 cu
¥4




Tokuanap y4yH 3apyp Gynran HHepUHs MOMEHTHHH aHMKIAMU3

Zt, -k} .z
VPRI PSS 12 -n=4181547,5-1:131,6" -0,6/12 = 4067591,4 cx* 4

6y epoa, XLt,=2-5mm=10am=lcy
Jy =2J,+A,(h,/2)*] nan Ba Jo ~TOKMAHUHT 3 HHEPIHA MOMEHTHHH YBTHGOPrA

onmaran (1actiabkn xuco6/1a) Xon1a GHTTa TOKYAHUHT 3apyp 103aCHHH TONAMHU3:

Ao = 3 2 236 F

131 6 131 6

Tok4a Gananuru h, = h (/ /o) =2193+13,16 em

K. K. hy= 20 cM, mynna:

v

by, =A,,[h, =469,74/20 = 23,48 cu
K K b, =44-6410=n, -ty +51, = 274 cx
AbHU (paHep NKKH KaT/IaM Ba 6 TaXTa OJIMHAIH.
4. TaituHIaHTaH KeCHM MYCTaXKaMITUTH
xH

a) uy3niraH Tokuyauuku O = L. <R =09—
Wm - cu:

2

Wy =2, . [h, =2-3449082,6/131,6 = 52417,7 cm’

Tok4anuur KEJTHPHIIraH HHEPUHA MOMEHTH

q, =07 +4,(h[2)*12=[18266,7 +548(11 1,6/2)*]-2 = 3449082,6 car*
Gy epoa, J, =b, b} [12=27,4-20* 12 =18266,7 ear*

A, =b,-h, =27,4-20=548 cx’
h.[2=(h,~h,)[2=(131,6-20)=548

5719442 2 ;
24177 =1,09<09 kH/cm At .

mapT GaxkapuiMalii, aMMO TOKYanap 1-4u HaBIM TaxTanapiaH scajica, yHaa wapt
Gaxkapunaan
oc=109<12 xH/au’
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Gy epaa, Gy —TYCHH TEKUCITHTHIAH TOKYA STy BYAHIHTH 6yiinua aHMKIaHHAUraH
ycTyBopauK K03¢-TH (B —TycnHnap apo macoda):

A B3 _sre9¢90

v 70,2896,  0,289-274
9, =1-08(%, /100)* =1-0,8(37,89/100)* = 0,885
57194,42

g e 19313 kHicwd
52417,7-0,885

B) danep IeBOPHHHHT MyCTAXKAMITMIH:

o=Mn R, -m,=140-0,6=84 kefex’ = 0,84 kHcw?
Wy~ , :

Gy epna, M,=0,6 - (auep BapakIapuHM Kus 4OK GuiaH  enumiiaraHaard

KapLIMINTHHY Kauaﬁ'mpynuu k03 duumnent:

2 l,,h n 2 1-131,6°-0,6 ‘ )
= = (——+3 ,6) = 54149, ?
2Jm/h +J.,) 131,'6( BTt 4§9083§)_ 4149,524 cu
 57194.42-0.6
54149,524
Lapr Gaxapuiian, aemax GaHepeMMIaHTan TYCHH MyCTaxKaM.
r) d)a‘ep WINOHJIAPUHY €1MMIa0 GUPUKTHPYBYHM HOK MyCTaXKamIUrH EpHIMILra

=0,63 <084 kH/cn?

TeKUIHPHITAIN:

S0
r=—L—<R,, =8kdcw’ _oost/au
nlfw,):h i

6y epaa, S/ - TOKYAHHHT MapKa3ura HUCGATAH CTATHK MOMEHTIH,
Sy = A, -h}[2=274:20(78-20)/2=15892 cv’

0
J ceap = TAAHY KECUMHAATH HHEpPUHA MOMCHTH

V‘AA; iOo H

J2 =+ J e [n=39546+1703549,3/0,6 = 287879438 ou'
Jy =Sty by [12=1-78°/12 = 39546 car*

J,, =lb, b} 12+ 4, (hy/2) ]2 =[27.4-20°/12 + 548(78/2)’ ]2 = 17035493 cat”

Shy =40=2-20 = 2k, ~eJUMIH YOKIAPHHHT Kav — 6UTTA TOKYA JHIMA;

Y P d ARKAS w’
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204-15892

R 0,6-2878794, 8—-40 =0,046< R, =0,08 kH/cu’ 5 b

5. DaHep JeBOPHU MyCTaXKaMITHKKA Ba Maxammii ycrynopnma Texumpum
a) Tastny KeCHMHN KHpKHTHIITa

+2 S
i o A

SRY =50 kefen? =05 kHex?

KECHM Mapkasura Hucharan;
Soses = Ay by [2+3t, b} -nf8 = 548-58/2+1-787 -0,6/8 =16348,3 eni’

I i=m_“6so' BHOL MBROSIAAGEE - goH
, 287879451 - 165 0.SkH/ew’ mapt Gaxapunmaz. Arapaa

$ Zt, =12+412=24cu 0c6

i 204-16987,12
-~ oncak  ——— =
! T = k187948 2.4 - V01 S 05 whew’®

Soxer =15892+2,4-78* .0,6/8 = 16987,12 car’
6) siccu hanep neBopHuHET YCTYBOPIIHIHHH TaxTa KoGHpFamap ra'smmnam ynap
a={/8+¢/10 macodana Kyiinnaau. ,

a=12/8+12/10=15+12 u, K K.a=150cm 2 h,;
HucGam hoftp = (h-2h,)/t,, = (150~2-20)/1,2 = 91.7 > 80

Ky =53,0 azap y = afho» =150/110 = 1,36 (14 —xamBanuu Kapaur)
W CEKTCHA MaXaluit yCTYBOpNHKKa TEKIHPHAAIH
| ©=0,501xH/cn’ <1, =x, (100¢,, /'i., )= 53.‘6(100-1,2/1 10)° =63 Ké/cul' =063 kH[cm®

] arap a<h, Gynca, ynna r, = K ('°°‘¢ :

6. TYCHH CONKMIMTHHM TeKIMpum hopmynacu:

S=LQ+c-B YK, < f.. =t/300

6y epa, £, =K, _q__ 02831200 _, i |
EJ,, 384 1000-50721332

Jeen— KEITUPHIIraH HHEPUHA MOMEHTH

Ky — Gukpank xosddunmentu

Ky =0,4+0,6h,/h, - KJITaBPIH KeCHM YuyH
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K, =0,4+0,6-58/13=0,668
K. =015+085h,/h -MycTaTH (TY¥pH TYpT GypyaK) KECHM YuyH

Jo=du 4y n=(b, 1) 12+ A, B [2+1, -1 -nf12= 2(27,4-20°/12 + 548130 /4) +
+2,4-150" -0,6/12 = 5072133,2 cx*

h=h-h, =150-20 =130 cx

C = 100 — paHepenmin TYCHHIAP Y4yH EKH

E =10° k2fen® =10* Mla = 10° kH [ex®
C =(453-69p)y = (453-69-0,52)1,756 = 73,26
27,4-20
=A [A, =bh,][(h, =1,756
Gyepoay=A,[A,=b, //( 1)= 130.24 75
hy, =h, =130 ca
B =hy[h=18/150=0,52

.
£ =1,51(1+73,26-1507 /11007 )/0,668 = 5,34cx < '3%’ 3,67 cm

wapt GaxapuimajaM, AeMak TYCHH OMKp amac. BHKpmMruHu OummMpHin yuyHn
1OKOpH/Ia BepTHKa KOGUpFanap Kyiiran (5 Moananu kapaur). Xamaa yHeypiap

KECHM yn-mwnapuﬂu KYTIaHTHPHIL TaBCHA STHIIAJM.

2]-Macana
“TYIKMHCHMOH JICBOPIH (haHEepeMMIaHTal TYCHH XHCOOH .
Tokuanap Marepuanu — Hamuurn W <12%G6ynrad  kaparaii Eroumian

TaxTanap, ieBopH — Kaitun wiiorwmn danep ®CO mapkann, BB/B nasin snesophy
TOKYANApra OrpPMYM3UKIM  VIMKIAD  OpKanu  OMPHKTHpHIAAH. Onanurun
muconmapaaruzek q = 34 kH/m., q" = 34/1,2 = 28,3 kH/m., 1= 12 m,, i=0,1.
M=qf®/8=34-12"/8=612kH - M =61200 kH - cn

Q=qf/2=34-12/2=204 kH

Re=h — JIeBOP TYAKHHHHIHT Gananuinru

1. KoucrpykTns Xucob

Tycun 6ananmuriay Kabyn Knaamus:

h=(/10=12/10=1,2 =120 cu

h=¢/8+¢/12

Tchu ieBopH (anep Bapakiapuaan (1525x1525x12 mu.) Gaxapunau. Vnapuu

Tokuanapra py6auuka Tonanapu Guian Kyuaanaur ypratamus. Tokuanap sca —
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150x200 mm-nu 6pycnapaan 6axapunany. GaHepHH TOKYaNapaark apuKkyanap 1

(ha>2,5td) kupuTaMu3: ha>2,5-12=3cu E

Xanpnacasuii TascHnap:
J, =[b, hy 12+ 4,(h,/2)' 12 =[15-20"/12+15-20%(100/2)* ]2 = 1520000cx*

hy=h=h, =120-20 =100 cu Y

W, =2J,[h=2-1520000/120 = 25333,332 cx
S, = A, -h,/2=300-100/2 = 15000 ca’*

S, ~TYCHHHMHI OFMPJIMK MapKka3ura HUCGaTaH TOKYAHMHT CTATHK MOMEHTH;

7*SE,. _ 3,14-15000-1000

= =0,363
1,6°G, 1,2-1200 - 75 5

Xucobuii mapamerp B =

6y epna, Gy = 75 kH/cM” — haHEPHHHT CHIDKHMII MOJTYJTH;

Koaddpuumentnap: a) TYIKHHCUMOH JeBQP Ky4YBYAHNHIMHH 2.0k

s Mk i gy
1+B 1+0363
6) KapIIMITHK MOMEHTHHH KaMaiTHPYBYH:

K. = ! = 1 =
2 l+B-I|,/h 1+0,363-20/120

0,87

Tomamymuaunum TEKLIHPpIaau:
M 61200

oM TR0 o M0 RH e S R = 12 RE P
T W, K,  25333332-087 W i

[lapT GaxxapuiMazu, 1eMaK TYCHH HoMycTaxkam. Kecum yimyamnapusn
y3rapTapamus: b, x h, =20x 20cm Ba h, xt, 150x12 en myHna

1,=4526666,6 cm* W,=60355,6 cM
$,=30000 cm’* B=0,727
K,=0,579 K,=0,892
o =1137 <R, =12 kH/cx® -5HIM TYCHH MyCTaxKaM.
SRC I & il
/=3 EJ-K, =S =300
TYCHH CONKHIIHATH -
5-0,283-1200" 1200
f= =292 em<——=4cu
3841000 - 4526666,6 0,579 300

Ly — TYNKHH y3yHAHTH,
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Tycun OGukpnuru erapauya.
Tokuanap 6unasH GUPUKMACHHHHT MyCTaXKaMJIMITH:

: =%§T£,T <R,

Oy epna, b, =2h, =2-3=6cm

m, = 0,6 ~paHepaHNHI KU eTMMIAILIA MYCTAXKAMIIMIH NacaiMIIMHK 3.0.K.,
h,= 3 cM (xuco6 Gommnna)

204-30000 2
PR 60 S =0,15
= 15966665 608 0,376 < R,, =0,15 kH/cw

Ilapr GaxapunMand, JeMak Tok4a &EpunnMmyM  MymkuH. Enumiam
APUKYACHHM YYKyPJAIUTHPHIL KEPAK:
h,=7,5 cm, mynna 2 h,= 15 cm
r=0I5S R, =015 xH /e’ (0,16 xH/cM® — arap Tokua | HaBmM TaxTanapaas
scanca).
an%nenopnum MYCTaXKaMJIUTH — Maxalui YCTYBOPIIMK  HYKONHIIH
95THOOpra OIMHIaH X012 KUPKWIMIITA TeKIIMPUIA/IN:

= 3: B <@, R,, =048065=031kH]cw’

x "l
Gy epza, ¢y —Maxanmiit ycTyBopiHK koddduumentu (panep aesop yuyH)
0, = KK,/ 2., =1467-0,41/1260 =.o,4s

arapza é,, 21 Oynca, yuu Xxucobra KHpHTMaiIn;

Ay — TYIKHHCHMOH J€BOP 3THIIYBYAHIIMTH

£y = TYJIKMH y3YHIHTH = 1Sh; =15-80 = 1200 aen

hy =80 arn2100/3 = b, /3 ~TynKun Ganananury.

_204-30000 3
o ‘6.1'2-|,l27so,3I0xH/mt

llapt 6Gaxapunmaau, nemak (aHepHH KAIHHPOK OJHIIMMH3 3apyp &Kku '
TOKYAa  KECHMHHM  KymadTupum  sosuMm  Oymamgm.  Kabyn  kunamms: I
b, =2h, =40 cx, A, =2040 =800 cw’ ‘
!

= , i




XHucobuii MHepLHS MOMEHTH:

J, =[40-20°/12+800(130/2)*]2 = 6813333,2 cm*
W, =2-6813333,2/150 = 90844,442 cm’

S, =800-130/2 = 52000 car’*

_ 3,14-52000-1000

B= 01000 136
12.1200° 75
Ko=—1 _=079eak, =——' 0356
14126 1+1.26-20/150
61200
= S0 0 0 ki e
7~ 90844-0,856 g feu

(2-HaBaM TaXTANAPHUHT Yy3uiMIIra GYIrad XucoOMi KapLuniIuri)
20452000
=2 0,432 <0,15 kH/ca?
o = 8133332606 e
h,=75cm—>2h, =15em
20452000
=—————=0,133<0,15 kH/cm®
o 681333321506 fot
I =, +J . [n=202500+68133332/0,6 = 11558055 car*
6y epoa, J,, =t,hy -nf12=12-150" -0,6/12 = 202500 cu

Jo=2b, by 12+ A, b, [4) =T, = 68133332 car’
TynkuH yagamnapu:
hy 240/3=133cx K. K. hy=20cm

=15k, =12-20=240 cu
@y = KKy [ A2, =1467-0,45/504,17 =131

@4R,, =131-0,65 =085 kH [cx’
__204-52000

= =0,76 < 085 kH /cu®
x# = 1155805512 fex
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5.5. EMIUMJIAHMATAH TAPKUBUI TYCUHJIAP
Bywzaii TYcuHnap xoaa Ba GpyciapaaH, sanok (sccu) Haresl Ba moHanap
¢pnavmaa GupukTHpranG Taiiépnanann. Xamna Oy Tondara enumianrad yzaknap

(GunaH Ty3uATaH Ba MMXJIAHTaH TaxTa TYCHHJIap kupaan. MikkuTa Ba yHAaH OPTHK

' Gpycnap snanok smad Haren (12 x 58 mm)nap €paammuaa jKHNCIaHanH, Harenap

KeCHMJIary 1eKTp Yiiuil 1acTroXuia ouuiarad masiapra ypHatunanu. TYCHHHH
Taiiépnalu kapaéHua yHra TeckapH 3rpuink, /200 mukaopaa, Gepunaau.
burra ananok smaH HarenHuHr (KMKaa [3] -nannakHuHr) 1K KyTapuiu
KOOMMATH Ky#naard ndhoa opKaiu aHUKIaHAIK:
T, =075-b,, (104)
Gy epaa, b,, - onaraa Gpyc >Hura TeHr 1e6 ONMHYBYH, ANANOK Hares (1annax)
IHH,
TYCHHHUHT SIPMM OPAIMFUIATH Hare/Iap 3apypuil COHM:
n=TIT: (105)
6y epaa, T=15-M ;?, /J - IpUM OPANHKIATH CHIDKHK Ky4H,
M — TYCHHJArK JHT KaTTa 3ryBYH MOMCH‘I",
S, — BpyCHHHT CTATHK MOMEHT,
J — finrmMa KECHMHMHI HHEPUWS MOMEHTH.

CoHM aHMKJIAHTaH ANANOK HAre/UlaNnaKiapHy TasHugan 0,41 ysyHiaukaa -
9./=§ xanam GuiaH KOMNAWTHPAIH, TYCHH YPTACHHUHT 0,2-¢ KMCMHZAA nna.uéx
naren (y1annak) Kyinnamaca xam 6ynanu arap 0ki1ap CHMMETPHK TabCHp 3TaéTraH
6ynca. Bomka kyuyB4an GornoBumnap 6uran GUPHKTHPHING TepuaTaH TYCHHIAp
XaM UIyHTa YXIuam XHcob KuIMHaauiap.

EnuMnanmarad TapkuOWii TYCHHIApHM MyBAaKKaT MHIIOOTIApAA Kynnam
TABCHS STHIAIH.

VL. PAMAJIAP
Pamanap 10K KyTapyB4H EFOY KYPHIMAIADHUHI JHI KN KyIUIaHWIAAUraH
Typura kupaau. Yiap caHoaT Ba MabMypHii GMHONAp KYHIQIAHT IMAKIMIa XKyja

92




Moc Tywanunap. CTaTuk HyKTau Ha3apiaH WapHUpnap COHMra Kypa pamanap
HMKKH Ba y4 wapHupau 6¥nanu (26-pacwm). Illapuupiiap — Tasuy Ba 10Kopry “kysdg”
TyryHnaapna, .ycryu Gunan Gupukmacuaa skofnawTupunann. Tascus STuiraH
pamanap 4,2 —xansanna [4] kenTupunaras.

Pamanap Gapua Typnapu yuyH cappos uuwaéu 0,25 ...0,3; kanamu 3...64
onuHanH. Acocuit XaHaacasuit ynuammapu: GYFOT (KapHW3) TyryHuaar KECHM

Gananwmuru h, = £/30...¢/12, xynd Tyryuunaru (KOHBKOBEIT y3erm) aca h, 203-h,,

YCTYHIAp TasH4uaa - h, 044, .

Pamanap Tysunuwm Taiiépram ycynura 6ornuk. Enmmmanran Taxta :;

enuMIIaHTaH daHepnu pamanap 3aBoa Taiiépranamu. Kecumu mycratun (Tyrpu

TYpT Gypuyak) Gynran yu WapHMpnH pamanap oXvpru 25 M NaBOMHIA KEHT
KYIaHHAMOKAa. YU INApHMPIM paMaHMHT GYFOT KMCMH OrHIHG (Ma'buylé

paauMycna) TaHEpNaHMIIM MYMKMH Ba CappoB, YCTYH OHmaH “THIuIM” 40K

€paamnza enumnanub Gupuktupunay. ( 25-pacm). TYFPH YH3HKIH Y WAPHUPIK

PaMa KHCMJIApH XaM Xy/UIH wiyHaaid kunuG 6yrotaa ynananu.

VYuian Tawkapn Tyrynma Mmeramn &ku  danep Kommamanap xau
MUIATHNANM, YNIap MKKH EHilama enumianu® kucmnapeu GupukThpaau. Xamaa
nynar apMatypa EpAAMUAA TYTAWTHPHLI AMAITa OLUMPHLI MYMKHH.

Pamanap cratuk XHCOGH KypHIIMIII MEXaHHKACH KOMJANApPHTa acoCIaHHG

onu6 Gopunaju: TasHWIapAarn THKKa Ba y(KMil TOPTKHY Kywiap TabCHMpHIa.
Kecumuarn xockn GosyBun 3ypukuiUIap Kyiuars ndoionapias aHuKIaHam:

@ )ﬁ &7 + ©Ly ; @)

24-pacm. Yuwaphupau pamanap: a) THIUIM 40K GuiiaH enumiauras, 6) Kuctupma ‘

Gunan ynam, B) 3ru6 enuMIanran, r) SrHK KUCTUPMAIH paMa.
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25-pacm

25-pacmna. YuwapHupnau pamanap TyryHnapu: | —ycryn; 2 —cappos, 3 —
KMCTHPMA, 4 —THLIHK 4YOK, 5 —(anep aesop; 6, 7 —yCTyH Ba cappoB TOK4anapHu, 8
—6owmok nntack, 9 —hacouka, 10 —TasHy nKTa.
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OF

B Mn\=MT —H'yn’ Nn =QT s’n '¢n +H'COS¢",
Q, =0, -cosp, —H-sin ¢,

Oy epna, M, Ba Q, -TYcHH cupaTMaa aHHKIAHTAH 3TYBYH MOMEHT Ba KYHJIAHT

(106)

KHPKYBYH KyY, N —KECHM HOMEpH;

@, -"“n” Kecumnaru ypuHMaHuHr yQpkka nucbaran oruu 6ypuaru.

Pamanap an6arra cukuiub srunaau, yynku (106) upoaanap kecumaa xam
ITyBYM MOMEHT XaM OyiiiamMa 3YPUKHMIL TabCHp 3THLIMHM KYpcaTmokaa. Jlemak
Xap OMp KECHMHHM ¥3Mra XOC HOPMai KywIapHHH XHco61ab MyCTaxKamamrHHH
TeKWHpHL 103uM. CuKHIMG srumaauran yucyp mycraxkamauru (107) udona
6yitnua xucobnanud Tekwmpuiaau:

o, =N/A +M, /(W )SR,, -m, (107)
Gy epaa, A, Ba W, -KeCHMHHHT XHCOGHIi 103aCH Ba KAPLIMIMK MOMEHTH,
R, , - €FOYHUHT Gypyak OCTHAA CHKHIUILTA GYIraH Kapiuuiury,

m,, - €FOY 3THK X0JIaT/1a HULTAIHHUHT K03 duumentn, 15 —kaasan.

15 — xansan: Sruw ko>dpduunentiap mukmopu, M., :

Kyunanraun | XwucoGnii “u,/t” unchar yayn “m, " koapduumentn
xonat KapLUmiIHK 150 200 250 500
Orunuiu Ba
Ry Re 0,8 0,9 1,0 1,0
CHKHIIMLL
Yysunum R, 0,6 0,7 0.8 1,0

By epna, 4, —3rpunuk paauycu, t —TaxTa KaJHHINTH.
Tyrpu uu3MKan pamanapHuHr GYroT kecumuzaa (KapHu3) XHucOGHii
KapUIHMIHMK MOMEHTH:
W, =(085-h;)* -b-m,[6 (108)
Gy epma, 0,85 — KecHMAArH Ky4IaHHLLIAP 3MIOPACH TPH YH3MKIMTHHK Ha3apra
OJTyBYH KO PULIHEHT,
b — kecum 28H, h/b <5 HUCOATra pHOS KWIMHUG ONMHAIM,
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M; — Mmnawm wapoHTHHUHT Ko3hduumenTy [4], 2.3. — xansan.
Slpum pama noiinesop Ba GYFOT TyryHnapuaa apkuH TasHanu. [loiaesopaa nymat
GouwMoK MuwtaTHING, yH#a cukyBun Gyiimama N kyu Tona 6¥iina6 33yBum
Ky4JQHMLIHKUH, TOpTKHY “H” Kyu 3ca Tonara KyHIAIAHT 33WIHLI Ky4IAHHLIHK
XOCHNI KWIalu: o, = N/A, SR, o, ., =H/A, SR, 4 (109)
[y maprnapra kypa 60IMOK yuaMiapi aHUKIaHAAM.
Kynd tyrynmna Gontnap Guman Maxkamiab €Fod TaxTakawiap €paamMuua ApHM
paManapuu GUPMKTMPHIN MyMKHH. Y3ap0 THPAITaH [03ajapiard 33HIHI
Kywianuin udopacu:
P.,=H[A, <R,, (110)
6y epna, 3 -cappos (pure:n) Humabu, Xanaacasuit Xuco6aaH TOMMIANM, EKH TABCHA
JTHIITaH HUIa6 épnamunaa B -6ypyak TonunaaM.
TaxTakaunap, pamMa KYHIaJaHT HOCHMMETPHK IOK/IAHTaHJArH KyHAANaHT
Ky4 TabCHpHra xucobnaHaau:
D My =0-¢/2 (111)
GonTnapra TabCUp TYBYM 3YPUKMLLIIAD:
R =0/(i-e//e;) 6a R,=0(e,/e,~=1) (112)
Gy epna, e Ba e; — Gonriap opacuaru Macoda, yxnapu 6¥iinya, [4], 3.2 —xansan.
Bonmmapuuur 10K KYTapumn  KOGHJIMATH, KyWIADHWHT —ToJara KyHIanaHT
ﬁYnaJm;JJHHH xucobra onub, anuknananu Ba ynap (112) ndonarn muknopnapaau
katTa 6ymmmmn kepak. 23, 24 — MHCOJUTapHH KapanT.

22-mucon. [IMappanmaunmnnk  depma OGUHOCHHMHT 10K  KyTapyBuu
KypHIManapu XucobNaHCHH Ba JOiMXacH Ty3wicHH. Buno smHM 1=18M., acocwii
KypHiManap
B = 3m Kajgam Guman ypuatwiaan. ToMm Tapkubu — WINMTHITAH yd KaTIaMmJM

TUTHTANAp YCTHAAH acOECTCEMEHT TOM EMMacH (TypAOLIIAHTaH VB 7,5 mapkanu
TynKuHCHMOH TaxTanap). Tom wumabu 1:4. Kypunmanap camoar KopxoHaaa
nita6 unkapunam. Kypumnm xyaynn —Paprona ui. (11 —xopau xyayn).

Euum. Acocuit Kypuima cigpatnaa 3rub elMMIIaHTaH yd WAapHUPIH EFOY

paMaiapHi KyJuraiMiu3. BUHO 1eBOPIapHHUHT KOHCTPYKUMACH aHENT —CHHWIH, §3
y 96




Kl Fois Kol 618

Gocumuun GeBocuTa noiizesopra ysataan. Pamanap yCTYBOPIMIHHM »
TEKHCIMIHAAH YHKHO KeTMaciurd Ba TOMHHHI yMyMuil GUKpIMru — Huab
Gornamanap ¢epmaua Ba Kawaknap kypuHMmna ypHarunanu. By Gornamanag
6uHO y3yHacura xap 6-8 kanamaa yrowWTHPHIAIN. )
HOknap. Tom orupnuru g =54 ke/m® HH, XUCOOMA KuiMaTH

S
g, =60kz/x* Hu Tawkun otamd. Kop  KOMIAMMHMHT  MeEpUAl  KaMHATH

S, =100 2/ > . PaMa OFMPIMIHHM XHCO6/IAAA KATHALIAANTaH KO3 pHLHeHT
/_——__.*—

M
Koo= 648, x,,='%‘m onamua pa g = 8L *So 44100 _,0q /0

Pama opanuruHuHr | MeTpHra Tylaaural XHCOOui 10K:
noumuit g = (g, +gu -7,)B =(60+18,7-1,1)3 = 240 = 2,4 xku/m

BAKTHHYA P =S, -7, -B=100-1,4-3 =420 xo/ s = 4,2 kH/m
TYIHK 10K g = g + p =240 +420 = 660 K2/ s = 6,6 kH [ s
IlTamon GockMi >HTHGOPra OMAMAIIH, 3P0 JCBOP NAHEIUIAPHAATH YCTYHIAp
mamoiHK Y3namTHpub GeBocHTa mojieBopra ys3aTaaM, Ba pamana XWCOOHH
3YPUKIIMIAPHA XOCHIT STMaHIH.
Teomerpuk xuco6. Pamanunr Gapua ynuamnapuen OnMHAAH XHCO61a6
&KH TaBCHsANApra kKypa aHuiiam 3apyp. Kecumuuu ysrapypyan — pama y3yHacH '
6yitnya — onamus. Xucobuil YK Kyiad TyryHM MapKasuiaH YTyBYH TalIKH CHP '
(KOHTYp)ra MyBO3HMii — Iapasiesb KHIHG onuHamu.
Pama Ganauiurn ”= 6 M. (Tomumpuk Gyinua). Drunajuran KMCMHHHT
JPUIMK DAjMycH (enMMIaHajuraH TaxTanap KamuHmurn t = 16 mn):'-:
4 2150¢ =150-1,6 = 240 cu "
KKy 4=30mMsS5m
Huma6mk Gypuarn o = 14° (i = tgo. =1:4, cosa = 0,97 Ba sina =0,242).
Orpu KHCMHHHT Gypyart ¢ =90°—a = 90°-14° = 76° j
Ba &if y3yRmru S = /180 =3,14-3.76/180 = 3,98 o
CappoB y3yHIHUTH £, ={, +8, =S =6,18+4,71-398=6,92 x
0y, =(¢/2=r)[cosa =(9-3,00)/0,97 = 6,18 m
8, =m90°/180°=314-3-0,5=4,71 m
Kusutuk Gananmra 6unan yeTyH 6anasymry:

Gy epna,
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fo=Ly sina=6]18-0242=15m
H =f-fo-u=6-15-3=15Mm

Pama ApUMHMHHHT Y3y HJIMTH:
l,=H, +S+0c=15+398+59=1138 »

XucoGuii 3YpUKHLLIAPHM AHMKNAW y4yH ApuM pamanu 10-ta kucmra
6Gynamu3 Ba Xap OMp KECMM Y4yH KOOPAHHATANIAPUHH TONAMM3. Koopaunaranap A
—TasiH4/JaH Gounananu.
¢, =p/2 ea cosp, =0,788 sing, =0,616

0, =76 6a cosp,=0242 sing, =097
x, =0 -

X, =r—r-cosg, =3-3-0,788 = 0,636
x,=r—r-cos@, =3-3-0,242=2274 m
x,=r=3m ea f, [6=618/6=1031x
x;=r+l, -cosa/6=3+6,8-097/6=4n
X, =r#2t, cosa/6=3+2-1031-097=5x
x, =r+3(, -cosa/6=3+3-1031-097 =6 m
Xy =r+4t, -cosa/6=3+4-1031-097=7 u
x, =r+5€, -cosa/6=3+5:1,031-097 =8 u
Xy =7 +66 cosa/6=3+6-1031-097 =9 m

yy=H,=15u ea (S,-S)sina =(471-398)0,242 = 0,177
yy=H, +r-sing, =15+3-0,616 =3348 x :
vy=H, +r-sing, =15+3-097 =44l

Vo= +(S, - S)sina =4,41+0,177 = 4,587 u

v = v, +l sina/6=4587 £618-0,242/6 = 4,50 +0,2495 = 4,75 u
Ve = N5 +0,2495 = 4,750 + 0,25 = 5,000 m

V7 =y +0,2495 = 5,080 +0,25 = 5,250 m

vy = ¥, +0,2495 = 5330 +0,25 = 5,500 m

Vo = ¥y +0,2495 = 5,585 +0,25 = 575 m

Vi = Vo +0,2495 = 5,800 +0,25 = 6,000 x

JOKJIADHMHI HKKH CXEMACHHH TY3aMH3:

S) TYNUK OpanuK Gyiinya IoMMUii 0K TABCHP dTAlUTaH;

6) nommumii fok GyTyH OpaiMK GyiiMua, BaKTHHYA IOK OpANHK SPHMHIA TabCHp
JTaauraH.

Pama KeCHMJIapH/Iary STYBYH MOMEHT/IAPHHA aHUKITAN y9IYH (IOKOPH/ArH HKKHTA
cxeuana? Oyiiuya) — OpANTHKHHHT qm;s APUMHJIATH SKOIIAITHPHITAH GHPIHK




g=1xH/n 10K TabCHpUra paMaHH XucoGnau Ku(OSAMD, CYHr MyTaHOCH

B

paBuliaa Xap Oup 10K yuyH MOMEHT/Iap MHKIOPHHH XKalBaiaa Xuco6mab tonuu

erapnu. Bupnuk 1ok Tabcupuian 6ynrax ykuii Ba THKKa peakuus Kyuiapu:
0! A

pacrniop H e ar 3,375 kH

R, =3q€/8=3-1.18/8=6,75 ki

P o =1.¢/8=1.1.18/8=2,25 ki

Pamanunr xap 61p KeCUMHIArH MOMEHT Kyiiuaaru ndoaanap OpKaIn TONMIAMM:

~OPajJMKHUHI Yan TOMOHMAArd I0KIaH »‘

M,=R,-x,~qx}[2-Hy,

- OpanMKHMHT YHT Tapaduaaru I0Kaan
M,=Ry-x,-H-y,

MoMeHTNap KaMHUATIAPHHN XABATAA XHCOBNALT MyMKHH:

|
|

| 6 —)Ka/iBaJl
Orunuin MomeHTIapH, KH-M
Ke- q =1xH/m—oan P =42kH/[m—=0an Xuco- |
CHM el 6mii “M”
N |2008 yurma |Gyryn | —Oan uanga |yuraa | Gyryn s i
! 2 3 4 I 6 7 8 ¥
1. | -5,0625 | -5,0625 | -10,125 =243 -21,262 | -21,262 | -42,525 | -66,825 |
2. | -7,209 | -9,8685 | -17,08 -40,988 | -30,278 | -41,448 | -71,726 | -112,713 |
3. | -2,12 | -9,767 | -11,887 | -28,529 | -8,904 | -41,021 | 49,925 | -78,454 |
4. | 0269 | -8,731 | -8,462 -20,31 1,13 | -36,67 | -3554 | -56,97 i
5. 2,969 | -7,031 | -4,062 -9,749 12,47 | -29,53 | -17,06 -39,28
6. 4,375 | -5,625 -1,25 3,0 18,375 | -23,625 | -5,25 -26,625
7 4,781 -1,219 | 3,562 8,55 20,08 -5,12 14,96 28,63
8 | 4,187 | -2812 | 1,375 33 17,585 | -11,81 | 5,775 20,885
9. 2,594 | -1,406 1,188 p 2,851 10,895 | -5,905 4,99 12,083
10. 0 Y0 0 0 0 0 0 0

DHr KaTTa MOMEHT MKKHHYM KECHMAA, 10K OYTYH OpaIMKIAINTHAA, XOCHI
6ynmokma. M, =M, ==112,713 kH - x.
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Ly xecumpaaru, aifHaH uly lOKIaHuw ydyH Hopman (6yinama) kyy N, -Hu
AHUKIAlMK3:
N, =(R,—q-x,)sing, + H -cos@, = (59,4 6,6-0,636)x 0,616 +44,55-0,788 = 69,11 kH
Oy epna, pacnop Ba peakuMs Ky4ilapH OyTyH OpaaMKaard 0K TabCHPHUAAH
TONUNAAM: '
R, =qf[2=6,6-18/2=59,4 kH

Our kaTra MycHaT MOMEHT eTTHHYHM KeCHMJa BAaKTHHYA IOK 4Yar TOMOHAA
nuruaa, Xocun Gynanu:
.
M, = M, =+28,63 kH - m = 2863kH -cu

A Iy kecumaarn HopMas Kyd ymoy 1OKIaHHIIga:

N, =(R, —qx,)sina + H cosa = (49,95 6,6- 6)x 0,242 +30,375-097 = 31,97 ~ 32 kH ;
R,—qt/2+3pt/8=2,4-18/2+3-4,2-18/8 = 49,95 kH
FEpl 24 40k 188
HY I+ 22 - (S2.55°° 30375kl
N tisr - 16 s
Konerpyktue xnuco6. Kecum Tomonnapusuur Hucbati n=h/b<5 Ba o, =0,lo,, -

épnamuna xecum Gananuiry aHuknanaau: (25 —udona, S —Macananu KapaHr)

Oy epna,

[5-6-11- M, _ [33-112713
- 0,7-13*

3apypuii oun Gunan r03acu:

b, =My T4 1aga cu

A, =b,-h, =1484-742=110232 cs’
KyKy. b=20cn ea h=34-16=544cm
03a A=b-h=20-54,4=1088 cs’

h, =

=742 cu

KapIIuInK MOMEHTH:
W =bh*[6 =20-54,4 /6 = 9864,53 e’

Wkknnum KecuMIa pama YKH OFMPIIHK Mapkasu Ouman Tyrpu kenmaiimn. Ly
'ry(ba{mnd yKkka nucGaran Tonmnran Gyitnama N, Kyd KECHMHHHI OFMPIHK

Mapkasura Hucbaran @nmma ITYBYH MOMEHTHH ApaTaau.
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Pama yKkuaaH kecMM Mapkasuraya Gynran macoda, abHu Oyiinama Ky®
eNKacH: '
e=0,5(h—-h,)=05(54,4-22)=162cm
Gy epaa, hy =5x4,4=22 a2 0,4h=04-54,4 = 21,76 cu
Homapxkasuii Tabcup 3TyBuM Gyiinama KyumaH coaup Gynanurad Kyuwu »”
MOMEHT Ba XHCOOMii MOMEHT:
My =N, -e=6911-162=1119,582 kH -cm
M=M,-M, =112713-1119,6 =10151,7 kH -cm
Pama 3ruiyBYaHIMIHHH KECHMHHMHI Y3rapyBYaHIMruaM >bTHOOpra onmu6
AHMK/IAHMM3; aBBAJIO KECHM MHEPTCHS PaIiyCHHH TOMaMMH3: ]

he-H, +h-S+h L 22.1,5+54,4-398+17,6-6,92
=0,289
8 1138

Oy epna, h, =4-44=17,6 cmM203h=1632 cn

i=0,289

07(2!0) 07-2-1138

=1
943 -

DrumyBYaHIHK paMa CAMMETPHK IOKIAHTaHza: A =

Byl:mualyqnoupmmmpnmxocmsonymnxymnmno HTHH

bTHOOpra 0MyBYH KOIDOHIMEHT:
SN, 169° 6911

=1 eI TS =

g 3000 A:R. 3000 1088-1,3 sty

Pmuymmumuiym@ommnmmmpm:

N, M 69ll 10151,7
o=—14+ Py 2 =1,988
A EW-my 71088~ 0,535-9864,53-0,982

6y epma, m, =0982TaxTanapiaH elMMIAHraH yHCypnap GanaHmmra h=544cu

yuyH [3] =7 xansai.

Llapt o =1,988< R, -m-m,, =173-11-0,875 =1,25 kH/cx® Gaxapunmans,
JIEMaK KeCHM YT4aMIapUHH Y3rapTHPHILIa TYFPH KeJlau:
bxh=17x67,2cn, hy =308cm,h, =22 cxm

0 =1220<125 kH[ew'; m,, =0875

OrpH KHCM MOMEHT TEKHCIHIHIAH 9HKMO KeTMACITHTH YHUYH, ynynopnnna‘

TEKIMPHIIHIIH JIO3HM: STHITYBYAHJINK
101

-=943 cm i

PO N LR R
T 0289-h  0,289-67.2

N, 69,11 xH
e el gt S G Uy o e
Y 7T Xp 11152-0965 M

Gy epaa, ¢ = 0,965 ycryBopamk koddduuneHTH:

©=1-08(4/100)* =1-08(0,205)" = 0,965

MomeHT M, = +28,63 kH - » GyNran Kecumia TaxTanap COHMHH n = 6 kabyn
kunamus. Llynna h, =6-44=26,4cx, b=17cn

A=bh, =17-26.4 = 4488 e’

W= bh% it 17‘- 26,4% ~1975 ex®

Kkecum Mapkasura Huchatan N, Ky4HHHT eKach:

e, =Q5(h, —h,) =0,5(26,4—22) =22 cx
e, =0,5h, 'hm -0,5;
M =M, M, =2863-32-2,2=2792,6 kH -cm

HOCHMMCTPWK IOKJIAHWLIJIArd 3T HITyBYAHITHK:

’/1 =10,/i=1138/1183 =96,2

KO2(HIHEHT: -

PR e S
3000 4a88-13

Ky4/IaHHII: .

poNa, M 13 _ 32 21926 134071, 47521546 < R, =13xH/ex’
A &W 15 4488 08331975 LS
Iilaprr Gakapiimam, JieMak h = 30,8 cM, myHzaa,

L ST TR

5236 0,855-2688 1,5
rpu KeCHMHUHT hfr = 67,2/300 = 1/4,46 >1/7

6ynca, yuna o, =K, ,-ceac, =K, -0,




1+0,112

0Oy e] = -1,25=1307 <

L e 7 Aalp _
1-0112 4
m 1,25=1126<13 v

wapt 6akapuiamany, sHa GuTTa TaxTa KyLWMG enuMiIaiivus, wyHia:

hl
h=672+1,6=68, Z="-=
+ .8 cm 6a 2 13em

Tyrynnap xucobu. Pama ycrynu TasHuma mynat Gommokka mplvrmnuﬁ"

Gont Gunan mMaxkamnasazau. Bont auamerpu srummumra MYCTaxXKaJlury I1apTHaaH

anuknanagu (H —pacriop kyun, 95-6etaa):

! H 4455
g =l M S0
Jn,'-n,-K, JZ-I-Z,S i

TauEnaiMus d =30 mm = 3 cm.
Bommox  Ganammmaruem  Tonmamapra KYHOAmaHr  €roY  J3WIMIN

MYCTaXKaMJIMTH IAPTHAAH aHUKIaiMU3:

H 4455
e R
R BT Lk

K. K. hs=100 mm = 10 cm > 8,735 cm.
Kyn Tyrynnna nkkura spum — pamanap xydt Taxtakad GHIaH HKKH Tapapunan
6Gontaap épnamuna GupukTHpunaau. Bontiap Ba TaxTakawiap KHpKyBuH Qy KyuHu
yanawrupumany. By Ky Kop HOCHMMETPHK TabCHp STraHHIa conup 6ynamn:
0y =pt/8=42-18/8=9,45 xH

Taxrakaunap KMACHMMETPHK HUUTaraHu ydyH, Gosmtiap Y3namTupyBun
Kyunap 6up xun 6yamaiiu.
SlpuM TaxTakauHHHT MyBO3aHAT WAPTH/IAH TOMAMM3:
Qo =(S,+S,)=R,-S,=0; R =0,(S, +8,)/S,
0,8, -R,S,=0; R,=0,-S,/S,;

R, =9,45(10+15)15 = 15,75 kH
R, =9,45-10/15 =63 kH
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JleMak, TyTawmMin OkoiiMra sSKMHPOK Gynran GonTnap KYmpok IOKJIAHTaH.
KoHcTpykTHB TaBcusnapra kypa, Taxrakay KaJHHIHIH:
a2b/4=17/4=425ceu k,x.a=75cm
bBont nuameTpH d; 20,2-a=0,2-7,5=15cm
K. K. ds =16mm =16cm .
O3unum Gypuaru a,, =90° (Qo Tabcupw).
BHTTa, MKKH KUPKUMITH, GOATHUHT 0K KyTapuil KOOUIMATH TeHr 6ynanu:
T, =n-(18d* +za’)JE=zi|,s-|,6= +2.7,5%),J0,6 =17,76kH > T, =T, =1575kH
mapt Gaxapumm.
Taxtakaunapiarn Xocwn GymamuraH MOMEHTIap KHUHKHrH Tyhaiium,
MYCTaXKaMJIMI¥ TEKIIMPUIMaNH/IH. \
23-mucoui. Buuo rabaputiapn Ba Tom KypuimManapu 23 —muconnaruaex. Cappos
Gunan ycTyH TyTamaauras %o 6yroT TyryHu ne6 atanagn. Byror kecumunaru
wpq:mwvap Ba MOMEHT aHHKJIaHAJH:
Ry =97 <6618 =594kt
H= "%f = 6";:'68’ =445 Kl

My=R,-x,—H-y,—q-x2[2=59,4-0-44,55.375-6,6-0?/2

=—167,0625 H - 11 = —16706,25 kH - ext

Y,=H, =f-f,=6-225=375n

fo=i-/2=02518/2=225u

0 =fi+6[a=\225 184 =928 u :
N, =(R, —gx,)sina + H -cosa = (59,4~ 6,6-0)0,242 + 44,55-0,97 = 57,6 kH

M, _ [33.1670625
ST T BRI
i1 [0 9 B TR Y Sl

Kecum GanananuruHuHr 3apyp KUAMATH: k&, h=22x45=99cm ea b=22cm
: n=h/b=99/22=45<5

6y epaa,

032 A =bh=22-99=2178 c;’®
Kapummnk MomMeHTH:
W =bh?[6=22-99%/6 = 35937 ca’

Kyunanuur kecHMa HOTEKHC pmiknan]l}ﬁmnn ITHOOpra ONITan Xoina:




A=085-2178 =1851,3 com’

W =0,85-35937 = 30546,45 cm®

Kecum 6ananaiuruiu KenTupuil KO3 OHUHEHTIApH: YCTYH YUyH

K., = 0,2+08h,/h=0,2+08-31,5/78=0,523 -

h=h;-sinp=99-0,788 =78 cm

6y epnma, sing=0,788 (p=52" -kecuM OHCCEKTpHCAcH Ba CapPPOBHHHI TaIUKH

Kuppacu opacuzaru 6ypuyak)
h,203-78=234cm éxu h =2Tcm
h,204-78=312cu éxu h =315cu

K, =035+0,65-27/78=0,575 4

VeryH Ba cappoB KeCHMIIAPHHHHT KEITHPHIITaH GananuiMkiapu:
hy, =m[K._, =780523 =63 cu ;

Iy =hK,.. =780,575 =65 cm

SIpuM pama KeCHMHHWHT KeITHpHIran Gananuiuru:

hyy H, +hy L, 63-375+65-928

ho=
§ H, +¢, 3,75+9,28

=644 cm

KEJITUPHIITAH 3rHJy BYAHITHK:

,1=H’+l‘= 1303
* 0,289k, 0,289-64,4

Byitnama Ky4 HOMapKasuii STHIMIIHE 36THGOpra onyByn kosdduunent:

2 2
DK o 518 _ o040

A ol S - = -
$=1"3000 -k~ "3000 2264413

Byitnama Kyu enkacu e = (h, —h,)/2=0,599-31,5) = 33,75 cm

Xucobuit MOMEHT M = M, — N, -e =16706,25—-57,6-33,75 = 14762,25kH - cu
m;s=0,85 arap hg=99 cM > 50 cM Gynca Ba Gypyak ocTHaarH d3UNTaH EFoY
KapUIMINTH:

R =0,73kH]cxé

R 13
1+(R /R g =Dsin’ @, 1+(13/030-1)0.6157
) 6nccerrpuca KECHMJaru Ky4iaHHuIu:

Sov e b 14762,25

t = + ~0,633< R, =0,73kH/exi®
A EW.m, 18513 0850-30546,45-0.85 e i

Banauaauru h=78cm Gynran kecHM MyCTaXKaMJIMTHHH TEKIIMPaMH3:
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A=bh=22-78=1716cs’; y, =x, =(78-315)/2=2325¢cw

W =bh*[6 =22-78%/6 = 22308 c’

M, =(R,-x,—q-x2[2)+H-y, =(59.4-2325-0,066-23,25/2) +44,55-365 = 17624 xH [cu
6vepda, v, = H,~05h, .sin38° =375-0,5-31,5-0,6157 =365,3 cx = 3,65 &

N, =(R,—q-x,)sing+H -cosp= (59,4 - 6,602325)0,788 + 44,5-0,6157 = 73 kH

Ky4JIaHHIIT

MIFiAgs 18 17624

—L+ =+ =092 kH[en’
A Wémg 1716 22308-0997-0,906

=

16,6 73
3000-1716-13
Hy 375

A=—r—=—"—2=166
Gy pns. 40,2892 0289-78

m; =0906 sa o =092<R =13kH/[cx

A =0997

TyryHiap 23 — MUCOJIArKACK XHcobnaHamn.
6.1. AKKH LUAPHUPJIA PAMAJIAP

Byunaii paManapHMHT YCTYHiapu GMKD MaXKamjlauran Ba sXIHT EKH
NAaHKAPACHMOH, KECHMH y3rapmac Ba y3rapyBuaH 6ynuum mymxus. Cappos
cudaruna TycuH, depma, SpuM J0Mpa WIAKaJard paBok, &fiCHMOH  paBOKJIap
Kyananmnagd.  YCTyHHMHr OMKp  MaXKamIaHTaHIMIH Tydaiinn  yan Ba
cappoBJIapHH aOXHAA HHFUIT (MOHTAX KHJTHII) MYMKHH.

PamaHuHr XHCOOH — yHra TabeHp JTaéTraH THKKa, YKHii 0KIapaaH XOCHI

© Gynazuran Kyd — 3ypUKHILIADHA BA Ky4IaHHILUIADHH aHUKIAMIAH ubopar. Yetyn

6.nnaH.~puren (cappoB) y3apo mapHHpnH Gupukkanu Ty(aiiim, yrapHHHT XHcobu
anoxuna onu6 Goprnamu. By Xonna ycTyHinap cappoBra TabCHp JTaéTraH THKKA
JOKHY HMFUK Kyujaex Kabyn Kuiamgunap, KyYHHHT TabCHPH CApPOBHHHT TagHYIArH
TABCHP HTYBYH aKC KY4Hra TeHT Oynmb, yCTyHHWHT Tena yunura YK iyHanummaa
Tabcup kwiamu (26 G-pacm). IOk “G” TagHY aKC TanCHpH 6ynu6 TOM
KYPHIMANAPHHHHT ¥3 OFHPJIMIUIAH TAIIKWJ TOTITaH, - Gyc - YCTYHHHHT ¥3 Ba3HH,
@aen — AEBOP TYCHUK(IIAHEN)HUHT OFMPIMIH, Py — KOp KOTUIAMHAAH XOCHI 6ynaran
JOK aKC TABCUP CappoB TasHYH OPKAIH y3aTHIIA/H.

Illamon Gocumuzan xocun GonyBuu Kyd P, TOMHMHI TauKW KYPHHIIMTA

Gormk. CappoBra Tabcup STyBUM wWwamon GocuMM Kyn Xoilapaa 1OKOpHra
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iynanran. CappoB TasHYMAA, SbHU YCTYH Gunan Oupukkan xolnaa ydkuii i Xucob kapagHuaa YCTYHHHHI KECHM ¥i4yamnapu TaBcuAra kypa

kyu Wy Ba W, Xamzia eiiuK mamosn 60CHMH gy, g. HOMATYM aKc Tabep (X) (h/b<5)€ékn xucobnannc l_!HHIUIaHN'lH BAa TEKLIMPWIANHM - CHKMIMO Irunmmmra.
xocun kunaau. Wy Ba We — IaMONHUHT (aosi Ba CypHIHIIK TAbCHPH g, Zc : DHT KaTTa MUKIOP/IH MOMEHT TasH4a 6ynanu.
YCTYHra WaMOIHHUHT (a0 Ba CYCT TabCHPH.

Pamanap kynuHua GUp OpanMKIM, CTAaTHK HOaHMK Oynuwanu. By ] : zls) Vs

22
oy e

pamajaru X —akc TabCHp 3TyB4M Ky4 Ky#umarn udonanap Gyiimua aHnkIaHuwm TR
MyMKHH: '

x=1[0,188((g, +g.)+0,6(W, +W,)] éxu
X=X, + Xk,

x, =05(W,+W,)

x, =3H (g, +8.)/16

Xp =9IM,. [(8H)

M,,=G,,05h,, +h)=G,, ¢

hy,, = 20ch —desop kanunnuzu;

h, = H/40 + H[20 — yemyn kecustunune 6anandnuau;
H =3...15m = yemyn yaynaveu;

G,,, —0eaop ozupnuzu

Gy epna,

Verynna xam 6yiinama kyd N XaM oTyBYH MOMEHT XOCHI Gynamd sbHH
ycTyH 6yiinaG cuxuiazm Ba KyHIQmaHr srunaad. JleMak, ycTyH CHKWIMG —

27-pacM. YCTyHnapHu MoiifieBopra Maxkamjall TyryHiapu: a) Gomriap
£ | : ' OunaH namkapacMMOH YCTyHHM, 0) OGonrnap Epnamuaa TaxTaelMMIIAHTaH
ycTyHHH, B) 3ynduH Oontnap Ba Tpasepcaap €pAaMuaa TaxTaelMMIAHTaH -
YCTYHHM; 1-yCTyH, 2-3yn¢uH, 3-60ntnap, 4-nynar cTonqanap. 2.7 § (19-Ger) ra apaur.

26-pacm. Pamanapuunr xucoGuii anto3anapy: a) yumapaupau 6) HKKH IApHUPITH.
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28-pacm.
) KeCHM ¥3rapmMac yCTyH;
6) noroHaH (KYNPHKCHMOH KpaHIap yuyH) yCTyH;
B) THProBy4 (KOHTP(OPC) yCTYH;
L I) NaHKapaCUMOH YCTYH;
) MycTatun (TYpT Gypuak) TYPTTa XONANM, HKKM XONalH Ba y4,X0OanH (
Gypuak) kecumap.

VYeryn noiinesopra mnmraﬁ TYryH Macynustiu e kypunamu (27-
pacMm). OryBYH MOMEHT KaMHMATH yHYa KaTTa GynMarania TasH4 TYTYHH 3ya¢n ‘
(ankep) Oontnap &€pnamupa Oaxapunanu. Enumnanras &rou  yCTyHJapHHM
nofiieBopra KUCTHPUO MaxKkamialija eHMIaHraH €04 YCTYHIApHH elMMIIaHraH

nyaT apMaTypa KYJUIaHHIHILH XaM MyMKUH. Bukp Tasnuaaru synduuaa uysys 1
3ypuKMLI Kyiuaary ugosa opkanu Xuco61aHnb aHuKNaHaau:

N, =-0sn+ 2L
se

6y epaa, N Ba M —yCTYHHHMHI TasHY KeCHMHJarn Gyiinama Ky4 Ba oryBuUH
MOMEHTNAp;
£ - (24) ~ndonara xapanr;
e-Kyunap >KY(QTHHMHI €/IKAacH; SbHH CHKYBYH Ba 4Yy3yB4M Ky
opacunary macoda; ‘
i N, -Ky4 TabCHpHra yCTYHHMHI 6up ToMoHuaaru Goariap (apmarypa) cok

TOMMHIANH;
109

N, -YCTYHHH noiigeBopaaH y3u6 oyBuH Ky.

TNo#iaeBop ycTHAArH, YCTYH Tarnjard, Xocun Gy1aauran Ky4iaHHUUIap:

Pl o
m bh T bh*!
O, *+UWOpPa O7UKAOU
Oy — HIOPA ONUHAOU
N, =050, b-y...
-h

ol
Gy epan, ) % O + 0,
max min

3 O e — HUNZ VIVHAURU
TlapaMeTpnap: 2 — Gpip —1H KHCMHHHT OFMPIUK Mapkasu; C —KECHMHHHT ApHM
GanaHumrm; e-lzy-map KY(DTUHUHT €IKACH; SbHH CHKYBYM Ba Yy3yBYM Ky4iap
opacuaarn macoga.
z=(h=-y)/3:ic=h/2;e=h—z—c[3;
3yn¢us 60T JHAMETPH MYCTaXKaMIIHMK 1IAPTHAAH aHUKITAaHA/H:
nR, -7

6y epna, 0,85 — Gont pesbacuiu 3bTHEOPra OMYBUH KOIDHHUHEHT.
n; -6ontnap coun (n,=2; n,=4)
R, =145 Mna — B CT 3 xn 2 —nynatau Gontaunr xucobuii kapummru (B CT 3
cn 2 yuyH R, =185 MIla).

24-mucon. Opanurn 16 M, kagamu 5 M, GanaHmmry 6 M GynraH UKKu
IAPHUPJIM PaMa YCTYHM Y4yH KecuM yiuamsiapu anuiiancuu. Ilamon Gocumu
Gunan Kop Kommamu — ®,=0,48 Kna, S,=0,5KITa Camapkaun yuyn. Cappos
anananuru h=24 m.

E u u M . YCTyHHHM TaxTanapjaH enumiad noiinxanaiimns. Pamanunr
xucobuii cxemacu — 6up OpanuKiIM Ba OMp MapTa HOAHWK TH3UMJHD.

Pamara TabCHp TYBYH IOKJIap XHCOOH:
a) Tom orupiuruaan (11-xamBanaan) - g =70 ke/a* = 0,7 kH/x ; g = 0,805 kH [ m*
6) yrernnTesn (HCHTYBYH KaT/aM) Ba3HUJaH
i =12 e/ " = 0,12 kb /a7 e = 014477
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B) CappoB orupnuruaax (pepma Basuu)

oy g e BE S e 09495005 oo i KkH )
g =780 =1 _1-1,1 00 =11:009=0,109°5 4
TR 416

g7 =0,805+0,144 = 0,949 kH/ »*

Gy epaa, S, =0,5 Kila =o,st/M,

P*=p-8,=1-05=05kH/m*

y KOIUIaMHIaH,
fer PR =Py, =051,4=07 kH/ s’

v, =14 acap g[S, 208

6y epna,
7, =16 acap g}'[S, <08
Pama ycTyHura TymamMras Kyd:

- TOMJaH G=0,949-§-B=0,949-0,5-16~S=38xll

- JeBopjaH G, =g, -H-B=03-6-5=9H.
6y epma g,.,=30 kr/m” =0,3 kH/m* (11-kanBBan)
- yCTyH OFMpnUruaan G, = bhHp =0,1-03-6-5=0,9 kH
6y epna, TaBcusara kypa, h=30+15cm, b=10cm
- KopaaH P=PF,-05(-B=0,7-0,5-16-5=28 xH
- Illamon Gocumuian XocHn 6ynaauran loknap (Humabauk Gypuaru a >20°):
KMK [1] nan onunaiian: l
84=C.-w,-y,-B=+08-0,48-1,4-5=2,688 xH/m
8.=C,, @, 7, -B=—-0,4-048-14-5=-1344 kH[m

et S Yot T oL

Verynnaru xucobuii 3ypukunuiap. Pama Gup MapTa CTaTHK HOAHHK TH3UM
6ynanu. OpTHKYa HOMAITYM Ky4 YpHUra cappoBJard ypKui X-Kyd ONHHAJM:
-cappoB caBusAcuaary W —Ky4aH: )
x, ==05(W, +W,)=—0,5(6,45-3,226) =161 kH
~JIeBOPra TabCHP ITYBYH MIAMOJIAH:
x, =3H(g, +g‘_)/16 = 3-6(2,688—-1,344)/16 = 1,512 kH
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-NeBOp TYCHKIAH x,, =9M, /[(8H)
e=05(h, +h,,)=0,5(30+20) = 25cx = 0,251
h,.., = /20 = £/50 = 500/30 +500/50 = 25 +10 car
M,, =G,,-e=9-025=225kH -
X, =9:2,25/(8-6) = 0,422 kH
TYINK x = ~1,61+ 24,2+ 0,422 = 23,0 kH
VeTyH TasHuarH SryBYH MOMEHT:
M =[W, +x, =X )H + g, - H Y, + X - H =M, =
[(6,45-1,61-1.512)6 + 2,688 - 6%]0.9 +0,422-6-2,25=61,800 xH -
.
M <[00, =, =X JH +8. H Y310 = iy H + Mo =
=[(3:226+1,61+1,512)6+1344-6 24109 -0,422-6 + 225 = 55,77 kH -m
VeTyH TasHUMAArH KYHIANaHT Kydiap:
0=(W, —x, —x, + 8, -H)p, +x,, =(645-1,61-1512+2,688-6)0,9 + 0,422 =18 kH
Q'=(W, +x, + X, + 84 H)p + X5, = (3,226 +1,61+ 1,512 + 1,344 - 6)0,9 - 0,422 = 12,55 kH
N =G+G, +G, +Pp, =38+9+09+28-09=T3]1xH
Qu=0=18kH 6a M, =M=618xkH n
6y epna, ¢,=0,9 — HKKHTA BAKTHHYA IOKJIAP TACUPHHH 3.0.K.
Koncrpyktus _ xuco6. Yeryn  cukwmb —  orunaan.  CukyBuM
KyWIAHHIIADHYW OTYBYM KyWianumapuuar 10% -uHu Tamkun stamm - 1e6

XMCOGNAiMH3 Ba KECHM TOMOHJIADHHUHT HUCOaTHaaH b < h/S ne6 onamus. Ilynna

LM, 65 o

Ky4IaHmuII Kyinaarnaa udoaananamm: s .

6y epaan KECHMHUHT 3apypHil DanaH/UTHTHHH aHHKIaiMu3:

PR EETIPR I TT P
E-R, \0713

3apypuii 3uu b, =h, /5=60,7/5=1214 cu

3apypuil 103acH A, =b, -h, =12,14-60,7 = 737,5 cx’

b =17 (pandarawdan cynz) cm =
h=nt=10-45=45cu

TaHuHIaiMK3 4 : 5
A=bh=17-45=765cm*>737,5—>cm

Huchar n=h/b=45/17=2,65<5 112




KeCHMMHHMHT KapLIMIMK Ba HHEPTCHS MOMEHT/IapH:
W, =bh?[6=17-45/6 = 5740 car’

J, =bh’/12=17-45"/12 = 129000 cx*

BuHo €n Tomonnapumaru Gukp nesopnap ityx ae6 xuco6nab, srummm Mome
TEKUCTHIHIATH YCTYHHHMHT STHITYBUAILIHTHHA aHHKIAMU3:

2600

A= 2,
* 0,289 0289 45 i

Byiinab srummmnn osTHGOpra onyBuy kodQuuuent

A N &2 9232 731
3000 A4-R, 3000 765-1,3

£=1 =0,791

YCTYH KECMMHJIaru Ky4JIaHuur:

N M T3 6180 i
St " Tes Tt~ O+ 6= L6S R om, =13-12 215657
=2 Ew, " 765 T 0;791.5740 Py =17

M/W =1,077 <0, N/A=0,1-73,1/765 = 0,01

Iapr 6axapwiranaa § -Hu XHCOGIAM Ba KHPHTHII XOXKAT KOJIMAC 37IH.

mg =1,2 — M1aMos TAhCHPHHH 3.0.K.

KecHMHHHT CTaTHK MOMEHTH Ba YpHHMA Kyd4IanHmHUAHT waptH (19-udona):
S, =bh*[8=17-45"/8 =4300 car’

0-8, 18:4300 KH

- = =0074 %L
TE kb7, 0791.06-17-129000 o

t=0074<R,, -m, -0,2412=0,288 kH /cx’

3yndun GonTmapHu Maxkamyaml yYyH YCTYH EHJapura y4rta TaxTa
enumiab Kymmnran, b, +2-3t=45+6-45="72cu

Bont xuco6m Npa —uy3yBum kyu (monmmmii iok, y=0,9 Ba mamon
GocuMuHHHT TabCUPH) ra onub Gopunaau:
N =(38+9+09)09/11=392xH (N, =G+G, +G, + Pp,)

M=(W, +x,—-x)H +g, -H1/2+x,_, “H-09/\1-M,, -0,9/],]]%=

(6,45—1,61-1,512)6 + 2,688 67/2 + 0,422 -6 - 0,9/L1 - 2,25 0,9/1,1]1/0,942 = 72,8182 kH - »t

A N 92,32 39,2
et b L SR ST )
¢=1"3000 oA 30001312.17.72

“r= 0,043 <R, =0.143 kH [ex* —wapm Gaxcapuradu.

[NofineBop ycTuaaru KyuaaHuuiap:
N M 392 7281,82-6

et = 0 = 0,032+ 0,526;
O o EW . 17-T2 0942:17.92° 4
O e =—0,032+0,526 = 0,494 kH /e
Gy = =0,032-0,526 = —0,558 kH [car®
0 g RN 04T o
G e = IMOPAHMHT aGCIIHCCACH (KATETH) - v T M P T

3yngun GonTnapaark CHKYBYH Ba 4¥3yBYH Ky4iap eJIKacH:
e=h —v/3-2=72-3381/3-12,73=48 cm

6y epua, = =(h, —y)/3=(72-338)/3=12,7 cu
3ysdun GoATHU YY3yBUM KyYHHHI OFMPJIMK Mapkasuraya 6yaran macoda
c=05h, - y/3=05-72-3381/3=2473 cu

Yysysuu Kyy KMiiMaTi

M 1728192
=(—~=N-:¢)-
. (; 'ﬂe (094

—39,2-24,73) x 1/48 = 140,849 kH = 140,85 kH

3yncdun GonTeunr 3apypuit auametpu (R, -3ynA(UH KapIIMIHTH)

[4N,085 _ [4-14085-085

-162
ok, | 4145314 ek

K. K. (Kabyn1 kunamu3s) d, =18 ae = 1,8 cu ; KYmnG enumianTan taxtanap Epuianimra

TEKUWHUPHIaan:

06/1 90-0,6-17

R 021 KH

{ T @ - s = ey

Rbiiiad i b B¢, [e 1+025-90/48 W8 ot
VIL. PABOKJIAP

Erou pasoknap acocuii 0K KYTapyBYH KypwiMa cudaTHiaa KHUILIOK
X{KaTMK, CAHOAT Ba ’KAMOAT, XaMa MabMypHii GHHONApAa KeHT KYJUIaHWIAIH.
PaBoKnap CTaTHK CXEMacura Kypa MKKH Ba y4 WapHupnyu 6ynanu.

Tacuuu Gyiinua paBokiap TOpTKu4nK Ba TOpTKMucH3 Gynaan. Toprkuy
pasudacuuy ydkuil nymar crepxen Gaxapwiaau. Tamku Kypunumn Gyinua
paBokiap yuOypyakiu TH3MM Ba aillaHMa SYm;in (29 Ba 30 -pacmiap).

Kypuivakopimk 6¥iua paBoknap yuu yTkup (kytapma) Ba &ficumon Gynanm.
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KyTapma paBok MKKHTa &fCHMOH paBoK &ku (epmanapnan Gaxapunamu (30
pacm).

Ty3unuwmra Kypa AXJIHT eIMMJIaHraH Ba MAaH)KapacCMMOH paBOK/IApra
:

@KpaTUNanM. SIXAMT enMMIaHraH paBoknap (akar Taxtanapaan enMMiaHué .
TalKK Tonaad €KUM KeCMMH KyTHCMMOH wwaknna 6ynub daxep Ba Taxranapiad

CJIMMJIAHAH.

Crartuk cxemacu 6¥itnua paBokiap MKKu kM y4 wapHupiu 6ynaau.

IIADHUPIM  PABOKIAp alpUM Xo/lapaa Iakiu &fCHMOH Ba TaxTaiapaaH
€/MMJIaHraHAaruHa KyJulaHuaaam. ‘
TMoiineBopra TasHyBYM TOPTKMMCH3 PaBOKIAP yuTa TYryHAa IAPHUPIM

OMpHKKAH MKKH SPHM paBOKAAH TawKui TonraH. Ymap omGopsiap, Crioprt

HHLIOOTNapH Ba GolKa GMHOMAP TOMMHM ENUIIKA MLLTATHIANH. ] 29-pacm. Taxraenummanran yuOypuak pacrnopi TH3uM: 1 — TaxTaeiuMJIaHraH
{ TOPTKHWIH PABOKIAP TYCHHAECK TOM ENMLIIA KY/LIAHHIAH, YIapHH Y yHCYP; 2 — €Fou Taxtakad, 3 — TOPTKH apuaTypa, 4 — myAaT GotuMOk.
€ku mesopra TagHTHpHiuagu. TaxTanapnan enuMiaHraH paBOK KECHMH, MeXHaT

cappu kam Gysiranu yuyH, myctatun (Tyrpu TYpOypuak) iwaknaa Gaiapunaau.

Opanuru katTa GyaraH paBokIap KeCHMHHM MOMEHT KMIMAaTH y3rapuiiura Moc

paBuiLAa Y3rapyByaH KMIu6 Tai€pnai MyMKHH.
TaxTajnapHu 3ruil KyJaiIurd yuyH KIMHAMrH 33 MM. AaH opTMac! '

Kepak Ba arpwiMk (3rui) paaunycu 1/300 nau oumacnury kepak [3].

Bapua paBoknap yuyH ynuamnapu Kyiunaru 4.2-)kansanna TaBcus

{

Gepunras [4]. A Tr,e o I
Pasokiap y3yHnuru 6yiin4a 6up neura, Taxmunan 10 ta kucMra 6ynnna uj . ! ‘
Ba Xap Gup kecumua coaup Gynanuras xucoGuii kyunap, ashn M, N, Q —nap e L i

0KJTap JKaMJIaMacHra MOC PaBMIIJIA aHUKIaHAH: 1) IOMMHIL 10K MIIOC KOP Ba3HM;

2) pmoMMHil 10K MUIOC KOp BasHH Iumoc wamosn Gocumu mumoc Tendep(ocma

KpaH)aaH; Jloumuit 10k OyTyH opamukaa TabCHp 3Tamu 1ed, KOp 3ca sSpuM ’

opamukia &ku yunnaa (y=50° -KyTapMa paBOK yuyH) TabCHp STamd 1ed 30-pacm. TaxTaelMMMaHTaH paBOKJIAp: a) y4 WIAPHHPIHM KyTapMa, B) HKKH
% WapHUPIH ECUMOH; ) KyA( TyryHH, 21) TasHy TyryHH, 1-paBok, 2-€Fo4 TaxTakad,
ot e s i 3-nynar TopTkH, 4-nyaaT TOPTKHY, 5-KoOupFa, 6-XoMyT, 7-uirak, 8-tpasepca.

M,=My;-H,-y,; N,=Q,sing, +H, cosg,;0, =0, cosp, —H, sing,
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Yu Oypuakaum Ba EHCHMOH paBoKaa EWMK IOK TabCHUPHAAH HOpaK

OpaMK/Iary 3HT KaTTa XHCOOMH KyuHH TOmHULI KHOs.

Arap Mpy MycGar Gynca, IOKOPH KMPPaHHHI YCTYBOPIMIH GUKD
MaxKaMJIaHraH TOM KypWIMaliapi TOMOHHAAH TAbMHHIAHAAN. AMHAH M. conup!.'
6ynran KecuM MyCTaxKaMJIMTH KyiMaaruya TeKIupunaau:

c=£+£‘—=k,-m,
A

EW
6y epna, M, = M,,, —N -e; XMucOGHiI MOMEHT;
A Ba W —KeCHMHHHT co( 103aCH Ba KAPIIHIHK MOMEHTH;
m,,~ 15 —xansannaru koddpuuuent;

& -6yiinama Ky4 TabCMpMAaH XOCHI Oynasmran MOMEHTHM YbTHGOpra ojyBuM ‘
k03puument) ‘
N -MakcHMan MOMEHT conup Gynaauran kecumaaru Gyiinama kyd.

Arap, Makcuman MOMEHT MaHduit 6ynca, yHma paBOK yYCTYBOPIHTH |
Ky#HHIaruya TeKIHpHIaaH:
a:—N ¢ +-——M‘ <l
AQ'R. EWoiR,

@' =3000 K, /4

ps =05k,

K, =0,75+0,06(¢, /h)’
K,=175h/¢,+014¢  /h
@, =140 -b° K, [t ,

6y epaa,

K, =“€,” y3yHIMKnaru MOMeHT1ap armopacura 60eiuk 6ysran koadduument:
K, =175-0,75-M,/M,

M, Ba M, —MOMEHTIAp dMIOPACH KMCMHMHT, €, Y3yHJIHKHHHI WKKMTA YCTHIArH

KuiimaTtiap.

(, -paBOK/Iap KHPPACH MaXKamJlaHraH HyKTanapy apo Macoda:
CHMMETPHK 10K TabCHPH/IA MKKH LIADHUPIIM PaBOK YUYH [, = 0,6, y4 WapHAPIH
paBoOK yuyH (, =0,75, Oy epa, S -paBOK APUMHHHHT y3yHIIUIH.
Hwopacu Teckapy 6ynran Moﬁexmm XOCHJI KHJIAIUTaH Ky4J1ap elKac:

e &ku e, <0,15h neb onuHaaM (ONTUMAN Ba KOHCTPYKTHB).

Tasnunapaa Takab yJaHaJuraH 103aHWHT MapKasH KeCHM Mapkasuaad “e”
macodarh TymmG Typuum Kkepak. Yimramma XucoGHil MOMEHT MaKCHMAan
MOMEHT/IaH N ¢ KymaiiTmMara kam 6y1ann.

Papoknap opamurn 30 M.IaH omIMaca, TasHYH TYTYH Kyiimaarnm taptubaa

eyusain:

a) paBOKHMHI &H KecHMHM Tonanap Oyinal s3uniira TeKIIMpHIANH, |

TasHAIWraH uBesep GanaHUIMTH PaBOKHMHT /(0,4 +05) naH kam Gynmaciuru
JI03UMIIND; :

6) TakajgazMrad nynart miMTa €KM WBeJUIep STMIMIIra XHcobaaHau;

B) TasgH4YM TyIaT I[UIMTAaHWHI YiayamiapH peakuus Kyd TabCHpHra
xuco61auub TonunaaM, KATHHINIHA STHIKIIra Xucobnannb aHukiaHaau;

r) Tyrynaaru Gapua yHCyprmapHH mnaiBaHanab GHPHKTHPYBUH HOKIAp
Xucobnanajm. .

ByFoT Tyrynaarn paBOKHHHT €H KECHMH XaM A3WIHINTA TeKIIMpPHIAIH;
Eroy TaxTakaunap M =Q-e,-0,5 MOMEHT TabCHpHra Xucobnamaam; Gorrmap sca

KyiH1arnda TeKIHpHiIaIn:

Q ’
R=—2 20T criianss
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Papoknap opamuru 30 M. 1an oprca TyryHnap Kyiuaarn taptubra kypa

eunniajm (31-pacm):




‘3l-pacm. Opamnrn  (>30m6ynran  paBok Tyrywmapu:  |-orunmu6
eMMIIaHraH Taxrtanap, 2-nynar kobupra, 6-3yndun Gonr, 7-Toprma Gonar,
8-(ukcarop, 9-NIHTACHMOH IAPHUP.

a) 93WIMUI  WAPTHAAH TUIMTAaCHMOH MY/aT WAPHAP  Ya4amnapu
AHHUKIAHAIH; HKYBACHMOH UIADHUD AMAMETPH KMPKWIMLI BA 3rMMwira xucobnab
TOnMJanu;

6) én kecum d3umuwira Teximpunann —0,4 +0,5)h nan kam 6ynmaitnuran
KMITHG;

B) Takab ynaiiurad nyaaT niMTa rMIMLIra XucobaaHanu;

r) Oapua nymar yHcypnapHu naiBaHanab OGUPMKTMPAAMraH YOKNap
KHUPKYBYH ‘qu Q Ba aryBYM MOMeHT M =Q-a (a ~QHHMHI enKacH Kypuia&rraH
4OKKa HUcOaTaH) TabCcupHra Xucobnananm;

n) OOWMOKHM paBOKKa Maxkamnaiinuran Gontnap Q Ba M=Q-e

TabCUpHUTa XucobnaHaam.

L [ MsZans2 0 O
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6y epua, n, -ydpKuii vetT Katopaaru 6oiITIap Conu;

m; =601 MOKIarK GONTIAPHUHT YMYMHIT COHM;

= e “BEPTHKAN KaTOpAAry yet 6ouriap apo macoda;

= -BonTnap apo macogda.

Pasoknap xuco6u pamanap Xuco6u cunrapn Gaxapuiam.

VIIL. MAHKAPHCHMOH SICCH KYPUJIMAJIAP.

Ymby xypunmanap ¢epma, paBok Ba pamanapra Gynunanu. Bapuacw,
Tyrynnaapia Gupnku6 yu 6ypuaknu XOCHI KWIANTAH YHCYpiapAaH HHFuIagm.

X03upru BaKTAAa TAHXKAPHCHMOH SCCH KypHIMAajap KHIUIOK XYKaIMK
HMopaTiapuaa, canbuii MyXWTiH OWHO Ba HHIIOOTHapaa (MHHepan YFHT
0M60pnapn; yopBauunuk GMHONApH) Ba Xkamoat GUHONApHIA XaM KeHr Kynamia
KYJUIaHUIAJIH.

Opamry 18 M nan omran KypwiManapuu (epma makimuaa Gakxapuir
TEXKaMJIMPOK Ba MabKyiapoxaup. Heraku Ttycuenap xyma xarra 6ynu6 anua
cepMexHaT/IM Ba aénu Kyn caphiamuy tanab kunanau.

Depmanap Kyiuaarn a.noma’maplnzgunau axpanub Tacuudanaan:




a) waknu 6yiuya — yu Ba kyn Oypuakan, ENCUMOH, LIMPEHTeIH;

6) TyryHap apo macodacu 6yinua — y3yHiauru yu metpraua 6ynras onanit
NaHe/TH Ba Y3yHJIMIH Y4 METPaH OLUMK HHPHK MaHeH; _

B) awécu GOyiuua — &rou Opycnapaan €ku XomanapaaH, TaxTanapiaH
€IMMJIaHraH, KypaMma, miacTMacca. i

Kypama depmanap — &rou Ba  METAUIHHHT  MYCTaXKaMITHK
XyCyCHATIapHIaH Tynapok ¢olinanaunG yHCypnapuHM TyryHiaapaa Gupuk
THPHILHK OconnawrTnpamu. Canbuit Myxutau Gunonapaa (omGop, nappania,
yopBauunuk  epmanap) Gapua yHCypnapu  eNMMJIAHTaH  TaxTajapaa,
OGupuKManapy njacTMaccaiaH HLLIAHTaH CTPONUA (hepManapHu Kynnam Maxca.urav
myBoukaup. 1llyHuHraek, ¢paHep Ba WIMIIATUIACTHK KYBYPCHMOH Ba KyTHCHMOH

YHCypnapiaH sicanras ¢pepmanapaad Xam Qoiizananui, XxaMm MyMKHH.

Eitcumon depmanap.

IOkopu cappoB waknu EHHK IOKAAH XOCHJI OY/iraH MOMEHTHHHI Tanenp.
yu3urura Moc Gynranu cababnu Gepma XOBOHIApHAArH 3YPUKHLIIAD YHUA KarTa
amac, wy Ty(ainM ynapHu TyryHiapaa Mmaxkamaauw oconnawand. Eiicumon
tdepmanap ysyunuru 12-36 M., Ganawanuru (/6 -maH kam OynMail, SHr Kam

XapAKIHCHAMD.

Kyn 6ypuaxau pepmanap.

HOkopu cappoB wakimu — €W Huura Eku nmni‘a YH3WITAH MOMEHTIap
TabCHP YM3NFHUra MOC KeJiraH Kyn Oypuaknu 6yaau Ba yopkuppa éku eMMaaHrad
Taxtanapaad 6axapunann. by depmanap opanuru 36 M. raua Ba Ganananuru (/6 -
naH kam Gynmaran Kunu6 okinxanaiinunap. : '

Mnpuk nasennu ¢epmanap acocan TpanmeuMsCMMOH sbHHM Geln Gypuakin :
Wwakina scanaad opanurd 24 M raya, GamaHanuru sca (/5naH OWIMK Sy’nazm."
IOxopu cappo Huwabnu Gaxapann®G naHe/TapMHUHT  Y3yHAMTH 6M —raua

i

6ynanu. Ly caGabnu xam inpuk naxvenu aed aranagu.
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2.
33-pacm. Eiicumon depma Tyrywnapu: 1-TAXTACTUMIAHIaH IOKOPTH Cappos,
NAcTKK NyAaT cappos; 3-nyNaT GOUIMOK; A4-GUpITALITHPYBYM MyNaT TaxTa; 5-8roy
TaxTakau; 6-mynaT Taxrakau; 7-raxraxaunaf¥ YAHMK (Kupkuw); 8-nafipanznanran
60IIMOK; 9-XOBOH.
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Tnacrmacca depmanap. ‘
Bynap danepnu &k wmmaniact Kysyp éku wsennepnapaas 'ran_épnan'
Ba MKKH Typra axpaiazu: XOBOWIH Ba kynOypuakin. Banannnuru .6up xun (/6

6ynn6 opanmmknapu Gowmka-Gowka 63naau, XoBoknu pepma yuyn — 18 M raua,

Kynbypuakau sca 18 nan 24 m raua. XoBoHIM (epMa yHCYPIapPHHHHT KecHMAAP
BACCATYCHHCH3 TOM Y4yH KyTHCHMOH IUAK/IAa, BACCATYCHHIN TOM y4yH Ky
wakina Gaxapunaau. KynGypuaknu depmanap sca KyByprapaan scainraum y
YHCYPJIaDHHHMHT KECHMH — XaJlKa Iaknuzaa 6ynamu.

8.1. XHCOBJIAI BA JIOWUXAJIALLI HU30MJIAPH.

depma yHCypnapunarn 3ypukuiuiap €rou Tonanapu Gyiinab yzatunam,
€rouHMHT Kypu6 KaiMwMwnaH Xocun GynyBuM KYWIMMHuA KyulaHWUIIApAaH
‘acpaiijiu. 3¥puKkuILIap MapKkasnauran 63 Inmm Kepak, sibHu ysiap Gyiinama yrap
6yiinua Tavcup ostanu ne6 xucobmamanm. By sca y3 masGartuma 3YPUKHIL

KuiiMatiapuin Makcsenn — KpeMOH narpaMMacMHM KypHiura Ba aHMKIAra

i

&pnam Gepanu.

Bapua yucypmap Tyrysnapaa mabnupnu OupukTHpunran  ne6
xucobnanamm. '

IOkopn  cappoB  yanykcus TYCMHAeK ~HOMApaKasuii  CHKMIMING

XHCOGNAHAN BA YCTYBOPIMIH TEKIHPUAANHN (| = (0,6 + 0,8)do y3yHauKkaa; Gy epaa

£, -NaHETHUHT XMCOOMH Y3yHHTH, do-TEOMETPHK Y3yHIHTH.

Ky#in (mactku) cappos nynat Gypuakiuknapaan scanub, MycTaXkamJnri

TEKWMPHIIraHAa Mapkasuii 6onT yuyH TemwMK I03acMHH Xucobra kuputMaiimm.

Mamkapa yHCYp (XOBOH Ba YCTYH)IapH OKCTCEHTPHK SBHH HOMApKasuii

MaxKamaHraHaa Ky#u cappoB HOMapKa3uii Yy3uIyBUH YHCYpJIEK XHCOOaHAH Ba '
€rounan Gaxapunaau.

Cukwiran xosonnap Gyiina6 srunaau ne6 xucobnamanu Ba ynapmu;r 4
XMCOOMIf y3yHNMrH Tyrywiapapo macoara, SbHH XaHaacaBuii (reomeTpuk) i
y3yHaurura tedr ae6 onuHanu. Ynap érousan scananm. 1
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Uysuaysuu yucypnap nymar Oypuaknuknapiaad Oaxapunamu Ba 3apyp
TELINKIAPHHHT lozacu'xncoﬁnan aiipunu0 TauuIaHau. s

HOKopH cappoB y3/iyKiM MaHe/IapuHu HMFMII KapagHuaa OMPHKTHPHLL
yuyH metann “Ectukua’mad  oitnananmmamn. Ectukua Tokua naHemiapHu
TYryHza Mapkasjaura Ba 3YpUKMWIHM y3atvwra &€paam  Gepamu. Tasnu
TyryHnapaa nynar GoMIMOKHM HLLIATHL MYMKHH. YHra cappoB naHesuiapu oaauii
THpanub Maxkamianand. XOBOH Ba yCTyHJIap cappoBJiapra TaxTakad Ba MapKasui
6onT épaamnaa GUPHKTHPHIAAK.

Bapua yHcypnap yuyH KEeCHMM Y/IYamJIapUHM XHCOOMi 3ypMKMII HIIO
pacura (TUIOC, MMHYC) SBHH KyWlaHuil Typura (4y3wiuul, CHKHIMWI) Kypa
AHUKJIAHA/IM BA TEKIIMPHIAIH.

25-macana. bepwiran: opanuk (=21x, ¢Qepmanap kanamu B =5u, KOp
Ba3uu S, = 0.7 Klla(xH/s?).
M pMany XaHaacaBuil Yuamnapu: GanananMry —yprana Ba TasHu/a:

Hy=3u> Y =2) =21/7=3u
Hy=H, -/, =3-12=18x
6vepoa f 2i-6/2=01-21/2=105; f, =1.2m
TOKopn cappos y3ymmirh: 51" =1 /4+ 7 =\217/4+12% =10,56x

A =H,+0]15=18+0,15=195x

meunap Y3YHIHKIApH: Bl = o,s(H,+H,)0.5(l-8 +3)=24m

Kyiin cappos nanennapu d, = /4= % =525m

XoBoHNap y3yHJUTH Ba KHank Gypuaknapu:

Bl =,/H,f +d? =418 +525 =5,55m

Jr=\Hy, +dj =3 +525° =6,05u

tga, =H,/d, =18/525=03426aa, =18°18

1ga, = H,, [d, =3/525=05716aa, =2948

sina, =0497xamdacosa, =08678<0.868

a, =5°126acosa, =0995sing, =0,143(i =01 6 —vaoaunady
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depmaHu CTaTHK XHcobnaul.

1Oknap (kH/m?) xansanm.
17 -xanBan

VHcypnap oFMpJaMrHaaH g" v g
1. Tom énmacu pybepoun 0,12 1,3 (0,156
2. LlemMeHT Katiaamu 1 x p=0,02-18 = 0,36 0,36 1,3 |0,468
3. MccHKHU cakiaiiurad Katam tx p=0,08-3=024 |0,24 1,2 |0,288
4. Iapousonsuus (6yraaH Xxumosuiar) 0,02 1,2 10,024
5. Tymama rx p=0,025-5-1,5=0,24 0,1875 | 1,1 |0,2065
6. Baccatycun p-bh/bo =5-0,13-0,18/1,5=0,078 0,078 |[1,1 [0,0858
JlouMuii FOKHUHT JKaMH 1,006 - 1,2283

depma OFUpaUTH IMNUPHK Gopmysa 6¥ituua Tonunaau:

M
gl = f&);so < l,:)g:oq-OJ =0,156ﬂ2

E A

Oy epaa, K,, =3,5+4 -OFMpIMruHu 36Tu6Opra onyBus Kod(hpuiuent;
24 =7, -8l =11-0156 = 0,172 kH/ "
+ ddepmara TabCHP ITYBYH EHUK bx.nap:
G=(g, +8,)B=(1,2283+0172)5 = 7,0 kH/m
Po=S, py, - B=0-1-14-5=49 kH[ s
7, =14 azapoa g}’ /S, 208 sa

6y epaa,
o 7, =16 azapoa g;' /S, <08 ¥

depMa YHCYpNapuIard 3ypHKHILIAp AMarpammacd Oupra TeHr GymraH Gup

Tapaduiama EHHMK 10K TAbCHPHTa Yy3WJIaju:
P =g dy/2=1-552 = 2,625 kH

P, =q-(d,/2+d,/2)=1-525=525 kH
R!, =P, =2,625 kH ea R, =1,5P, = 1875 kH

DepMAHHHI KOHCTPYKTHB XHCOOH.
1) HOkopu cappoB xucobu (¢, =0,5-5I" =0,5-10,56 = 5,284)
byitnama 3ypuxumuiap Mukropu Maxcsenn-Kpemon. anarpaMmaciu Kypuo
Tomamu3. Jlmarpamma Kyinparn ycyn Ba Hu3oM Ownan Kypwiamu: 1) depma
CXeMacH YM3WIALM Ba TYryHJapiaru Kyu-iokaap kypcaTunaau; 2) Kywiap Ba

CTep)KeHJIIap OpacHIATH [OMpa ABHHM 30Hanap pakamnaap Ounad Genrnmanamd;
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3) CYHI cXema Tarura BepTMKaJl UM3WKIa MacuTtal Guna Kyunap Kypcaruianu-
fiynanuwnapira Moc papuiuia; 4) acocHit HM3OM — CXemanard 3oHanap
auarpamMmana Hykranap ae6 aranaau; 5) KeiluH, HOMabiyMm 6yitnamMa KyuHH
TONMIUI MAKCAAMAA MabiyM HYKTAZaH CTEpKEHra MyBO3MA SbHHM Mapauiens
YU3UKIAP UMMM, l.aacanau, Ab c'rep)xeﬂnaru‘ 6yitnamMa 3YpUKMIUHM TOTHIL
yuyH auarpamMmagaru Mawbiym 6yiran 1-nykranan AB cTepikeHra MyBO3H YM3MK
wM3MNaIN, CYHT MabayM S-HykTanan AJl crepxenra napannens unsunany. Mkkana
MyBO3Mii UM3MKNIAP YupallaauraH Hykta 6-Hykra 6ynamn. Homawnym 7-HyKTaHH
TONMuUI yuyH Auarpammanard 2- Ba 6-Hykranapaad BB Ba B/l crepieunapra
MyBO3Mii YM3MKNAp YM3MNALM BA yJIap yupaulraH HyKta 7-HykTa Oynamm. Konran
HOMabJlyM HYKTAlapHH XaM L1y CHHTapH aHnKnanasepaau (38-pacMuu Kapar).

Cynr, ¢q>ma CTepKeHIapuaary 3ypUKMLLIAPHUHT MaHuit Eku mycOar
SKaHAUTHHN GWINLI MaKcaanaa Kyinaaru onepauusnap 6axapuiann:

1. depMa cxemacuaa TyryHwiap atpodMHM ranma-ran coar MumM Oyinua
aiinanub xap OMp CTEPKEHHMHI HOMEPHHM aHMKIaiMu3, macanad, A —
Tyryunarn AB ctepien coar coar munuaa | gaH 6 ra kapal #yHanrax 6ynanu;
2. Xy WyHgairuHa auarpaMmana |-Hykrangan 6-HyKrara Xapakat KHjIamus.
Kypubenskn iiyHanu mactra kapamokaa. Cxemara Kaitu6 kenu6 ABb —
cTepikeHa 3YPUKHMII MUIMHHM 1AcTra, sAbHW A —TyryHra kaparamus. [lemak
3YPUKMIIHKHT Genrucn MaHduit 6Y1u6 YMKIM Ba CTEPKEH CHKMIHLITA Hluap
IKaH. 7

3. Keiinurn AJ] cTepikeH HOMEpH coaT MuIKaa 6 aH 5 ra ityHanran Gynanu;
Gy yHATMIIEM AMArpaMMaja TAKpOp/aiiMM3 SbHUM 6-HyKTaiaH S-HyKrara
Gopamus. AmMo Gy MKKana HyKTa Gup xoiina skaH. [lemak AJl — cTepkeHaaru
3¥puKMIL HONTa TeHT 6Y1u6 YnKau. ;

4. Suau b —tyrynnu aitnann6, BB crepkennaru 3ypukMiHM 2-HyKTamaH 7-
HyKTara Kapa® auarpamara HYHaIMUIMHH  Ky4upamu3 Ba Genrucu
Manuitiirusu anukiaiimus. Crepsker AB Hi B — Tyryn arpouna aitnasnG
Kkypacaurus manduil Ba CHKWIyBYaH SKaHWHH fHaja rysoxX Oynacws, nemak
OJIMHTH TOMHITaH Genru TYFpH SKaH.

5. KosraH crepKeHJiap[ard 3ypUKMULIap HLIOpacH XyaaM 1wy Tap3jaa
TOMUIAAN.

6. Crepkennapaaru XHCOOMit 3YpUKHILIAD KaMuAT(MUKIOP)napu
18-sanBanaa xucobnanaau, ABBan OMPIIMK IOK TabCHPHIAH — AMarpaMManari
CTepiKeH Y3yHIUIH ¥iiuaHany Ba mMaciutabaaru Kyura KynaiTupuiand, yaniari
CTepkeH MMKIOPH JkajBanjard 3-ycTyHuara E3uaau, YHIAarH cTepxeH
MHKIOPH 3ca 4-ycTyHuara. S-yCTyHYaHW TYIIMPHII yYyH 3- Ba 4-
ycTyHuanapaaru kamMusTiap kywmnanu (18-xansansu Kapar).
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Kansannaru (18-kansan) 6- Ba 9-ycrynuanapra G sa P MHKIOpIapuHH  5- KOkopu cappos O, Tascupuaan 6¥iinad cnkwumu Ba g, —Maxajuiuii 10K

YCTYHYAHMHI KaMMATIApHra Kynautupwiub Hatwka &umagn. 7- sa 8- g, =B(g, +2g,/3)+P, =5(1,2283+2-0,172/3)+49 =6,175+4,9 =11,615cH [
YCTYHYANapHH TYIAAMPHUI yuyH 3- Ba 4-ycTyHuanapiars Mukaopiapuu “P” ra : ;

Y KupkyBum Ky4 GHIan 3y yB4H MOMEHT —
Kynaitupunany. 10-yctynuara 6-um Ba 7-, 8-, 9-ycTyHuanapmaru Makcuman

0, =g,-(,/2=11615-528/2 =307 kH

a W ]
MHKIOPH KyIIMAMAcH kuputHiaau. 1l-ycTyHuana sca 3ypukuumnap Genarucu ] M, =g, -1} /8=11,615-528" /8 = 40,4754 kH -
&unanm. 4
b 4 Byiinama Kyu enka opKkaiau TabcHp KHIATaHH Tydaitiu Xuco6uii MOMEHT KaMpoK
. =4 kcll/m
myryln:fg . | YHKaM, TAXMHHAH 35% ra KaMm:
o, Py M, =0,65M, =0,65-40,4754 = 26,309 kH - m
in 56 B o snart RHLO e A 8’ e ‘
5{\7[ o \ T R o I § Kyitnarn nicbarran Ba MycTaXKamJIMK mapTiapuaan Golifanannu MyCcTaTri
v P2 o )
o e o i [ e =! % (TY¥pR TYPT fYpUaKiH) KecuM GananuIHIHHI TONAMH3: 7= hb<5
: s pe-
s = IRa PEPMA CXEMACH. : Tﬁf TP-‘A { " &) CHKWIIMG — OTHIMIII MYCTAXKAMIIHK WAPTHIAH:
i el \ ’331»1, _ [P3:26%05 _
M:{em=4IkH 2 | L &R, \ 0713 T &k
F D HaY il Gl R Ry i ) EpUIHLIra KAPUIM MYCTAXKAMIIMK LUAPTHIAH:
By no |50 Ko [TS30T21_c o5,
R V K.-R, V. 06021
\\ 4' L
g.40 ;i \ .5 ‘ Kecum yuyn 3apyp suu Oniian 103acu:
_..__.~—————';:,7 A i @, 2h,/5=6195/5=1239%m
s ”X_/” fa A, =6, xh, =1239x6195 = 767,5cx*
S b4 | | KaGyn kunamu3 (K. K. ) AbHH TaiiuaiaivMmus
MAKCBEAA- KPEMOH AUATPAMMAGH: bxh=15%528 cat (A =792 en’ ) éu
bxh=17x44 cu (A=T48 car’)
a) 0& Tﬁ/ TManen sruyBYaHIHTH
£
A / 528
i silies e DERL A 4150
#s _lé /A A= 02807 028944
L Ly = S350 L, = 5260 | Byitab sruimuiary MOMeHTHH bTHGOpra onyBun koddduumesT (3.0.K.)
8) t 2l { ,. P
¢fl (B % 2 2
#LLLL_&LLLLLLT L k e 0-# _, 20825 4152 S akr
) A , R, 4-3000 13 3000
—41-— lp =5250 } A4 EnkaHuHT KOHCTPYKTHB Ba ONTHMA (MaHes YPTacH/aari Ba YeTiapuiara

,OKop" AN Ky'IaHHIUIap TEHT: nauacnnan) KHHMaTJIapH

a) KOHCTPYKTHB cXemacH, 6) xucof_gﬁ CXeMacH.
-
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e, =h/4=44/4=1lem

Mg 404754

Com = 1+ 8)  208.25(1877) 0o

K. K. e=11cM myH/a KecHMIarH 93MIaural KucM Ganananury Ba HucGatu
h,=h=2-e=44-2.-11=22 cu
h,[h=22/44=0,5
Kyunaunuuiap waptiapn 6axapungu:
_150¢K,, 15:30,7-2 KH
T= -ﬁ-—m=0205sk -02]——
dapkn A =(0,21-0,205)100/0,21 = 2,28% < s%
M, =Mg—-0,-e=4047,54-208,25-11 =1756,79xH - cxt
O, My 20825 175679
AW 748 54853

o= =065 R, 13X
oM

Gy epna W =6h* /6=17- 44’/6=54ss.3cu’

0, 20825 4047,54
a=—-‘-+—-— =g T o & 2
en”" 4 Ew T a8 T 0g77esanss 12 Ror =L3kH lew

A=(13-1,12)100/1,3 = 13,86% < 15%

2) Kyiiu cappos —AJl nanenmia 3ypukuin xocun 6y nmaiian (U,=0). Kecum

Yiruaminapn KOHCTPYKTHB TaiMHIaHAH:
B=17cM Ba h=3-44=1322m=132cn
103aCH A =bh=17-132=224,4es®

3) Kyiiu cappos —JIE nanenu U, = 223,72 kH ky4 TabcHpHIaH Y§3HIMOKIA.

Tlanennw nkkuTa nynar GypyakiHkaapaan Joiuxanaiiau, ynapHunr
3apypHit 103acH:

U, _2372
HORy 2l

4,2 =5327ca’
Bypuaksmkiap copTaMeHTHAAH TaHIaiMu3 —2 IF 56%5, A=541cm’ ix=1,72cwm;
iy=2,16cm

OruiyBYannury 2, =d, -0,77/i, = 525-0,77/1,72 = 235 < 250

d, 525
=% 29 35250
gy

Iy !
Bypuakmknapun GupnamtupyBun nuianka (-80x80x 200as) ap apo Macoda
80i, =80-1,72=137,6cm 2 d, /n=525/4 =130cm

£4
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4) BJ1 —xosouaaru kyu D=223,72 kH Xam uy3unui KyuJaHHULTapHH SpaTaiu.

By XOBOHAM XaM MKKHTA nynar OypuakiukiapaaH Gaxkapamus:

D,__22372
n-R, 2:21

4,2 === =5327em
.

CopramenT/ian TaniaiMu3:
A=54lev’, ic=1,72cm, i,=2,16cm
Ay =0,77L/iy =0,77-555/1,72 = 248 < 250
Ay =L/i, =555/2,16 = 257 = 250
5) A" —xoBon D,=-33,06 kH Ky4 TabCHpPHIAH CHKHIMOK/A. XOBOH y3yHIHIH

=605cu . Kecnm ouH b =170xn 1e6 Kabyn kunamus (K. K.) GananuIHruHH sca

| ATWITYBYAHINK MAPTHIAH TOTIAMHS:

/ 605
ol i o;s;.;._, “Gasam. e
K22 4hs al e T6ac 1T 60
1030 A =bh=17,6= 299 2cs?
KecuMHUMHT XaKMKHii STHITy BUaHIUIH

A=—2—=—0n—2—=118,04>70
0,289-h 0,289-17,6

Verysopiuk €xku 6Yiinab srwium koddpHuueHTH
3000 3000
=012

2 118947
MyCTaXKaMJIMK WapTH Gakapuiiiu:

=02 -2 _0521<R.=13kH /en’
Sl 7 TR T it ks

6) BIL —yctyn xam cnkunaan — Vo= -62,5 kH kyunan. Y3yumuru £, = 240cuBa
oHu b=17cm. 3apypuit Ganasymru:

h, > ____lﬂ —__24__0___
’ 702894, 0289-120

o=

=6,92cm

K. K. h=3-44=n-1t=132mm=132cm
103aCH Ba ITH JIyBUAHITHTH A = bh=17-132 =224 e’

A o N R0 L o o gy
0.289%  0,289-132

VeryBopink ko3(pduIMeHTH G1tas MycTaxKaMInTH
©=1-08(1/100)* =1-0,8(0,6291)* = 0,683

o=—2=—T"_=041<R. -l.3lecw
@A 0.683-2244
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7) AB —yctynnaru cukyBud Ky4 V ;=125 kH, y3yHnuru Ba suu
£, =195cmeab=17cm
I, 195
GanaHmiuK hy > ——°2 —=— — =
12028972, 0289%120 oM

BupHKMaHH SpaTHII YCTYH KECHMHHH KATTApOK KWIMIUHH Tanab JTanu, my
cababmu h =544 = 2202m = 22cn 1e6 Taiimanaivus. lllynna o3acu
A=bh=17-22=374cs’®

&

o

e B B e ,u : [

; L= 427352 i —/<>\ P
TIH Wjﬂ

Yy
Feskar 2ain

i LAY LAk Ao |
|“‘+ /n<l<]>l>'\
I =92 £= G oAf cc
=2) s -IH ;
? L= AL TRy :,: G oA e ’!‘

34-pacm. ®epma Typnapu: a), 6), n) — IOKOPTrH CappOBM TAXTACIMMIIAHIAH
AMpHK maHeun (epma; B), €) — IOKOPTH cappoBu Gpycian meTamn-érou depma;
r), %), 3) — X0/1a Ba Gpycnap/an scanra yiimanu gpepmanap.

35 —pacm. Depma (a) Kyad TyryHn.
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DrusyBYaHIMK GUIaH MYCCTAXKAMIIMK:

b 195
0289 h 0,289 -22
@ =1-08(30,67/100)" = 0,755

ey, RS SRR = ARH foii®

p-A4 0755 374
depma TYryHJIapHHH Xucobaau.
1) “A” - TyryH (TasH4) XHCOOH.
Tyrynma depmanap Gornosun 6Gpycra Maxkamnab Ttasmmmamu. Bpyc sun
by =22,0cw Ba GanaHmIury — 4erapaBuii SrHlyBYAHIIMK OPKaJX TOMMIA/H:

2B . 2%500
0,289 -4, 0,289 -200

K. K. hg = 20cm

®epma Gornama Opycra nynar Taxta Gunan 3ynpun Som'nap &pramuaa
maxkamtanajd. YKuit nyIaT TaxTa y3yHJIMTH peakums Kyuura xucobnanaiu sa
Gorsiama Gpyc Tonanapra KyHAQIaHT MaxaulMi —953WIHIIra; EFOYHMHL Gynpnait
33WIHIITA XHCOOHH KapIIHIIMIH:

A= = 30,67 <70

hey = =17 3en

8
R.,m =Rc,9o(l+‘—'l 2) =018+ '2)=0.259RH/cM’
6y epaa l,,= 6 = 17cm.
TIynat TaxTa y3yHAHIH:
T TR Ty

8. R uilr 220,259 i
Ir=6 +2(c+ty) =17 +2(6+1)=31cm

K. K. It =32cm.
Vkuii nynat Taxra padaxiapura 'ryumnm'au peakuusa 6ocumu
Be—i o 1B 01716kH o’
byl 22-32

Xuco6uii o 1 oM Gynran padpakaary MOMEHT:
2
Mo=g-¢i2 =M—g£=3,7521(ﬂ -cm

Vxuit nynar Taxra KaJMHIMIA:
M, 65052
=, |—2—=1,035cm
'”ZJ;),.R, Voiat

K. K. tr=12mm=1,2cM>1,035¢cm
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36 —pacm. Ukku Humabnu hepMaHunr TasHy Ba 6YroT TyryHnapH.

© 2) “B” ~6YFOT TyryHHUHT XHCOGH.
FOkopu cappoB THPaIHG MaxkamnaHanMraH BepTHKAN nynar TaxTa
bxh, = 170 % 2204m &n weennepra naiisanananany. En weennepaaru Moment —O,
Ky'/la:

2 g
M=—0;-~b?=0,b/8-208.25~l7/8=442,53!xﬂ-cu

Ba YHJArH 3apypuii KApIIHIHK MOMEHTH
W,=M/R, =442,531/21=21,073cm’

CopramMenT/ian MmBesepHH TanNaiMu3:
22: w,-ﬁ}cu’ s bo=82mM , d,=5.4 MM, t=9,5Mm, g=21 Kkr/m.
&in 20-[ : Wy=20,5cM* , by=76mm , d,,=5,2 MM, t=9Mm, g=18,4 kr/m.
22-mBeniep 33WIMII KHCMUAM TABMHHIAIN Ba BEPTHKAJI IYJIAT TAXTAra XTHEK
Konmaiim; 20-usesuiep aca  h,,=22cM aH KuuHK, wy Tygaiinu BepTHKaN mynat
Taxra naiBaHIAHAIIN Kepak. :

Iemnep Leaopu Gukpmuk Ko6upra Gunan naiBanaTaHUG 3ypaiTHpunau:
b, xt, =70x10mm (b, =b,—d,). BupuHuum  Mmaiigonua TYpPTTa  TOMOHNaMa
MaxXKaMJIAHTaH TJIaCTHHAAEK THIa[H.

Huchar 1,/,,:&-%-2,56%

Kosdpdumment 0=0;125 nerakn % 22

BupwHun Maiinonyanars MomeHT
M, = ag,a® =0,125-0,557-8° = 4,4545kH -cu

,2.
By epna, g, =0, /bh,, i

o =0,557xH /em® -33mmmmin 103acuaary Gocum;

BepTakan nynat TaxTa KaTMHIMCH:

6-M, _ [6-44545
o f ! =‘}'—-=m d
g [ TR (T RN

K. K. t.,=1iuu=1,2cu >1,128cm

Beprakan TaxtaHu EH wBentep OWiaH Maxkammaim ydyH 20-mBeiepHH
TAHNATAHHMA3 MABKYIL. i
UIsennepra Tabcup oTyBuM 10K

8 =8 -b/2=0,557-17/2 = 4,7345 kH -cu
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BuKpiMK KOOUpFaard MOMEHT

M, =g, 3 [8=47345-18"/8=191,75 kH -cu
6y epna, £, =h,~2t, =20-2-09~18cn
3apypHit KAPUKIHK MOMEHTH

W, = M, /R, =191,75/21=9,13 cx’

Kecum 103acH Ba yKiap apo macoda
A=0,5(b-dw)+ 6 tx, =0,5-17-0,52+7-1=11,42em’
y=0,5(by, +dw) = 0,5(7+0,52) = 3,76cx

KecnHMuarus oFMpIMK MapKasH z Macoana 6ynanu:
2 7-1-3,76

z=6ylyyl A 1142 23cem
= y—z=376-23=146cx

Vo= 6y +dy 06—z =T+0,52:0,5-2,3=4,96cu

Kecuummr nneprrcm Ba KapLIHIHK MOMEHTJIADH:
Je =05b-dy -2 +tgby 22 +1eb} [12=05-17-0,52x2,3* +1-7-146" +1-7° /12 =3

T

i 13,485¢x’ 2 W, =9,13em’
Yo >

Vxuii nynar Taxrara peakuus 6ocumu
g1 =Ra /Axs = 125 /374 =0,3342 kH / em’

Vm6y TaxTara KKOpH cappoBaH &N 6ocumu

Euly _11615-528
2:b-a, 2-17-15

&= = 0,12026H /cn®

6y epna, a;=15cm (Gomn KOMNAIITHPHII yIyH)
VbKuii IYNaT TAXTAHHHT YHIIATH KUCMHTA TYIIa{HTaH xucoGuﬁ 6Gocum
2e6= g1 — g2 =0,3342-0,1202 = 0,2140 xH / om®

' V4 ToMOHM GHIaH MaXKaMJIaHTaH IUIACTHHKAICK STHIaMraH ydxuit TaxTagarn

MOMEHT Ba 3apypHil KaJIMHIUIH:

v =g, ;0% =0,08-0214.17* = 49477»:11];;;

6y epaa, $=0,08 Tomonnap uucoatu 6yitnya

0, Sh‘, 0,5 -22

b /a, = —-0647 '

649477
‘ ’ ‘f = 1,18896cs
i R, 121 i

K. K. ty1=12Mm=12¢cm > 1,18896 cm

[Tsennepnn (paconkanapra naiBaHUTARANraH 90K y3yHINTH Ba KAIHHIHTH
1, = hy+2b, =20+2-7,6 =352 = 34cx
0, 208,25

Kymehe o S0 - 0,2430m
728, 0,R, %07-34-18

KKk, = 6 > k,=6mm(t,, =10mm yuyn)
l'Iaﬁsmm HOKHHMHT XHCOOHIT KapIIMuri

R, =055R,,, /7, =0,55-41/125=18kH / ex®

6y epaa, R, -242 anextpon C, -08 CHMHUHT MyBaKKAT KapIIHIHTH.

3) “B” TyryH xucobu.
Bl —ycTyn iokopn cappoBra €FodY mamtar OpKaiu THpaiu® TaxTakad Gmnax
Gontnap épnamuaa maxkamnanamd. IMamrar y3ywawrn Tonanapra KyHamanr
MaxaJni I3WITHINTA KapIIi MyCTaXKaMJIHK IIapTH/IaH aHnKIaHamu. By yuyH érou
xaﬁmnnm_-u_:-m TONAMM3:

8
Rym=Rew(l+ 7 ) =080
[Mawrrar y3ysunuru

v,

" Rn 17.028

8
) = 0,2 Jem?
2412 028 kH /cm

Tyxapnapuu xoinaurrupun 6yiinya.
£,=4.5=4.10-d,, =4-10-6 = 240:n

K. K. I, = 240Mm = 24cm >13,13¢em

85 =V,/6=625/17=3,6765kH / cm




% 5 Bonp

2070} 230 4 8
fo

37-pacm. Vikku Huwabnu hepmanuur opa TyryHnapu
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25"

Mawrrar padakumars MOMEHT

&0 13676524’
4 o

Mawrar xecnﬁmr Gananuimru
_ [6M, _ [6-264,706 _

by 'J bR.. \J 5 iomhecku

K. K. hy=10cMm (érou copTaMeHTHIaH).

1Oxopu capposia, 6¥iinama Kyd ydyH e/ka ApaTHII MaKCaauaa, apuKya yiuwianm
Ba MKKM TOMOHWIAH €Fod TaxTakauwiap Gunan Gontnap épaamuua Enunub

= 264,706 kH -cm

!
-~

maxkamianaam. Xucobu narennu Gupukmanaruiex oGopunanu. Bont auamerpunn
OTHITHIN APTHAAH AHUKJIAHAIM: j

- [P e
8-2:25
K. K. d=24mm=2,4cm > 2,28cm
Vbxuii TaxTakay y3yHIurya 6unan sHH
¢, =68, =6-7d = 6-7-24 = 1008 aur
hy =28, + 8, =2-3d +3,5d =2"3-24+3,5-24 = 228 um
K. K. £, =1020 snt 8a  hy =250 mm
Tukka TaxTakawIapHu MaxKamyanauras GonTiap AMaMeTpH:

d,z’ L =’ 825 20410
ngn, kg 3:2:25 =

K. K. d=22mMm
54 4) “T" TyryH Xucobu

Vmby Tyrynia xaM 10KopH CappoB naHeuiapy érod ydkuii Taxtakaunap sxy i
6unan nynar Gonrnap épaamuna maxkamnananu. Xucobu “B” Tyrynnaruaex
Gaxapuiaau. SpHu GoaTIAD AMAMETPH

O, _ [20825
nyny kg 8:2:25

n-ny kg

dy2 =2,28cu

K- K. d=24mMmM=2,4cM > 2,28cMm
TaxTaka4 y3yHJIUIH Ba I3HU

£, =6-5, =6-170 =1020 run
Jy =2-8, +8, =2-80+90 = 250 sx
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Xosonnaru D,=-33,06 kH kyu dnanercnapra 18-uBennepHu naitBanmiaiiuran
YOK Opkanm y3atunanu. 18-wmsennep taxrakay Basudacunu yTab XOBOHHU HOKOPH
capoB 6uiaH 6upmémpa)1u. MaitBanz 4ok y3yHnuru Ba Kanunauru: K=4mm

1, =hy+2b,—2t, —10=180+2-70-2-8,7 10 = 292,6 mm =~ 29cm

YOKJard KHpKHJIHILL Ba CHKMJTHLI KYYWIaHHLILIapH:
o o Musing, _ 3306-049
“ npByk,t, 2:07-04-29
D,-cosa, _ 33,06-0868 KH
= = a1967 5L
O T uy K, t,  2-07-04-29 o’
KyWIaHHLLIap KAMMU:

=09975 X1
oM

o =\lo} +07 =/(09975)" +(1,767)° =2,03cH /cw® <R, =18 :";

(Ror =i “B” Tyrynna xapaﬂrj-
Xosougarn cukyBun kyu D, Taxtakaunapra tuprak (18-msesuiep)nap opkain
Y3aTHJIAIH BA YJIAPHUHT OpacHia GUpalITHpHIN yayH YpHaTinaau. Tiprakiary

ITUJINIL KYYIaHH LM
M _ b 330617 i
L S LRSI B et
a7 e e L

Tuprakun TaxTaKaunapra naiBanuiai{ural 40K MyCTaXKaMJIHTH:

= DA, =i:2,036x[-{/m’
npkl, 2-07-04-29

o =2,036kH | em* < Ry, = 18&H /em?
Xosoujarn uysyBun D,=+27,37 kH kyunu uxkura 601t y3namrupaau. bosrr

JAUAMETPH STHIITHII MYCTaXKaMJINTH IIAPTHIAAH aHUKJIaHAIW:

' ’ i 2737
dy> | 2= |2 1650
P \mnks  V2-2-25

K. K. d= 18mm = 1,8¢cm >1,65¢m

BonT xjTapyBUaHIMTH KHPKUINIITA BA EFOY D3HIHLINTA TEKITHPHIIAH:
Ty, =nged-R, =2-1-18-15=54kH 2 2737kH

Tyy =nneKibd =2-2-0,5-17-18 = 61,2¢H > 2737xH

6y epma M5 -GonTnap coun;

Mg -60onT KUPKHITHII HMKOHHSTHHHIT COHM;
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1y -(hacoHKa KaMHINTH;
d -Gonr nuamerpu;
b -6upuka¥Tran yHCYp KECHMHHHMHT HM;

Rb. -MyCTaxKaMauk cuHdH 4+6 6¥nran GONTHHHT KHPKHIIMLITa XMCOOHiT
KapuIHJIHIH.
K, Ks —connn koa(bdmuueﬁnap.
Depma Gup ToMoHIaMa KOp GuilaH IOKJIaHraHa TYTYHAArd coaup 6ynaauran
KHPKYBUM Q K41 (pnaneTcnapuu Maxkamiaiauran 4 —~ta GONTHH KMpPKHLITa
XapakaT Kuiaau.
Q=P ¢/8=49-21/8 =12,863 kH

P gl

Oy = =
ngAy  ny-md®

Ymby mapraan GONTHHHT 3apypHii IMAMETPUHU TOMAMH3:

oy LR T T TP O S
ny-x-R, \4-314-15

K. K. d=12um212mm .
Kyitn cappoBHMHI 5PKHH y3yHIMIHHH BA OCHEIMIHHM KAMAHTUPHII yqyn
apmartypa (d = 10au) AaH TOPTKH — WATAK JIofiuXxara KHPHTHIITAH.

2) “II” —tyryn xucobu
Tyrynn;anmerran yHeypnap 3ypuknmnapu: Uy=0, U,=223,72kxH,
D,=223,72kH, D;=-33,06 (+27,37)kH, v,=-62,5kH.
TTynat 6ypuaknuknapuy daconkanapra naitBannaiiuran YOKJIAP Y3YHIIHTH:
a) BJ1 -xoBoH y4yH

Doa ., 23712:07

.= +1= +1=1136em
S KR 2:0,7-0,6-18 a

6) IE —nanen yuyu
Y o 22372.07

e, = = +1=1136ex
“ nByk,R,  .2:0,7.06-18

K.k £, =12cmBa £, =12cm
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Beprukan auadparmara 6ocum
_ 33,06-0,868 ~o1 4]

V4 ToMoHM GHJIaH MaXKaMJIAHTaH TUIACTHHKA/IEK STHMJIA/IMraH BEPTHKAN
madparMa TOMOHJIADHHUHT HHCOATH Ba yH/Iark MOMEHT: ;

b,/a,=£-r=0706 ea f=0,0855
M, =fig,a} =0,0855-0,141-17* =3,484xH -cm
3} ’m, e '6-3,484=0m
KaJHHIUTH £, = R 151 X
K. K. ty,=10MM=1cm > 0,998 cm

Vxuit anadparmara BJI —ycryHun Gocumu
8, =0,/ Agy =62,5/224,4=0,2785xH | ex’

Jlmagparma yan TOMOHH yd4 TapadiaMa MaXKamJIaHTaH [UIACTHHKAZEK STHIa/IH;
- muchar

‘y ="—"—=|3.2/17=o,7a
$=oo952 /
M, = figa? = 0,0952-0.2785 17" =7,662kH - et

o [6M _ [67662
KQTHHIMTH 3 =
bR, V121

K. K. t,;=16MM=1,6cM > 1,48cm
Vit mq)pama YCTYBOPJIMIMHH TabMHHJIAHIMraH THK xo6upra KaJIHHIIMTH
TaXMUHAH OJIMHAAH t,=10MM., GanaHIMIK 5ca SrHIMIL IAPTHAAH TONMIIAH:

Vis W _ (625176 .
h’ZJ V8 R TR
K. K. he=10cm > 8,71cm.

Xosonaaru ay3ysun D, —ky4Hu y3ataauran Gonriaap xucobunn “JI” —tyrynra

Kapair.
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HJIOBAJIAP
VHcypnap cneundukauuscu
Kownc | IT VHcypnap Homu Kecum, v | V3ayun. | Conn | Basn, | Hnosa
TpyK | 03. : 1, MM n Kr y
uus | Ne b h
1 2 3 4 s [3 7 3 9
1 [ FOxopn cappos - 170 | 440 | 10560 | 2 790,0 | Kaparait
2 | Al-nanen 170 132 5250 2 117,81 Kaparaii
3 | AE —nanen 56 x5 5250 4 89,25 BCT3
4 | BJ1 -xoBon 56 x5 5550 4 94,35 BCT 3
g 5 | Al —~xoBou 170 176 6050 2 181,02 Kaparaii
o 6 1 —yeryn 170 132 2400 2 53,86 Kaparaii
@ 7 |Ab-yeryn 170 | 220 | 1950 2 72,93 | Kaparait
8 | “ypren —wirax d=80 | 10 3000 1 1,85 BCT 3
9 | INnanka 8 200 10 10,048 BCT 3
10 | ®acouka 130 10 350 4 14,30 BCT 3
x| 11| Yipxuit Taxra 220 12 320 2 13,30 BCT3
< E 12 | Bornosun Gpyc 220 | 200 | 5000 2 220,0 | Kaparait
& 13 | Boar d=12mm - - 240 6 1,28 C38/23
14 | Bonr d=12mm - - 240 6 1,28 C38/23
15 | daconka 260 10 370 2 15,10 BCT 3
L |16 Bepruxan taxra 170 12 220 2 7,05 BCT 3
] ) N 20 [ 12 | 260 2 1080 | BCT3
[?: 18 | KoGupra 70 10 170 2 1,87 BCT 3
19 | Uisemnep 20 [ - - 170 2 6,256 BCT3
20 | Yxuit Taxrakay « 132 250 1020 4 67,32 Kaparaii
= | 21 | Beprukan raxrakay 100 130 640 4 16,64 Kaparait
o E 22 | IManrrar 170 100 240 2 4,08 Kaparaii
23 | Bonr d=24mm - - 480 16 27,26 C38/23
24 | nyxap d=6mm - - 200 8 0,355 C38/23
25 | Boar d=22mum - - 420 6 7,52 C38/23
26 | Bosr d=24mm - - 480 8 13,63 C 38/23
27 | Boar d=18mm - - 240 6 2,875 C38/23
28 | Mapk. Bonr d=12 |- 70 4 0,25 C38/23
= 29 | Erou Taxrakau 132|250 1020 2 33,66 | Kaparaii
30 | Taxrakay 18 -[ 7 R 900 4 58,68 BCT3
31 | Tuprax 18 -[ 70 - 170 2 5,542 BCT 3
32 | ®nanerc 430 |10 430 2 58,10 BCT 3
33 | daconka 240 10 380 4 28,64 BCT3
T | 34 | Tux mmadparma 170 10 120 2 3,20 BCT 3
=t ] 35 | Viwu aunbparsa 170 | 16 | 300 5 1281 | BCT3 -
2 | 36| KoGupra 100 | 10 170 2 2,67 BCT 3
37 | Bonr d=18mm - - 240 4 1,92 C 38/23
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Inions 4.Tonanapra Kynjaananr MaxaJuiuii H3uimin
MHCcuTHIL KaTTaMHUHT apu, TYlIaMa Ba BaccaTyCHH yiuamiapu %
e [ Ieno- 5 a). Tasny, Vilnk Ba nnapna, R, 3 3 3
l\ﬂ;:::“ e nf:f)u o Baoen'ry"“ c Sokop : ) Vi Tyryunaap, : R0
Kypmmmur xyty an, mwra | e | nonra | Xamm Ba3HH 6). o3unmi Gypuarn 90 ... 60° na waiiGanap
waxap nMTa i | RECHME |2 ‘
MHHHMA KATHHIHKIAPH, MM ) bxh,cm f Taruaa, Reyon s 4 Aty 4
m 5.Tostanap 6¥ina6 epumm, Ry,
Tomkent, Xopaim, 60 75 75 60 16 13%10 05-0,7 a). eAUMIIAHMAraH YHCYPJIap HTHITHIIMIA 1.8 1.6 1,6
Hyxye.
| Cymcron 100 80 120 80 19 15%10 1,0 ! 6). enmmianran yHey paap Sruianima 1,6 1.5 (rmgdyS.
Karra-kypron, "
RosshcoN, 100 100 100 160 5 Pt 15 : B). Mardinan Kyuaauuu yuyH Vitnkiaapaa 24 241 i |
%%? %5 0 =5 120 = 8515 20 ‘ ). MAKCHMAT KY'®WIAHHIIT YUy H eJTHMIH
.:}mpen. 150 150 150 150 25 18%20 25 4 OGupHKMaIap/a Maxanmii 2,1 2.1 2,1
opGor v 5
Xu/:ruﬁ orwpanrn, | o0 T Pt 100 ! 6. Tonanapra kyumananr Epusm, Ry, 00!
LKL Y0 a). eIMMIIAHMAran yucypiap
A i i 2 —unosa i GUpHKMANApHIA 1 0.8 0,6
: A8 Ba Easieni Epouiibiiy ROl AL KApUEUISERIEN, il 0). enumnanran yucypnap Gupukmaciia 0,7 0,7 0,6
: Kyunanras xonar ga yHcypnap Tabpucu Innon (piiougRl | |13 HasK 7. esuMIaHTaH yHCYpIap Tojlasiapra
1. Tonanap 6yinad srumi, CHKWIHLL Ba ' Ky HAQIaNT ay3ummn, R, o 0,35 03 0,25
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48 41,50 18,09 | 13 ’5.2 k! 7. Merannueckue koHcTpyKumu. Ilon penakuueit npod. benens E.W.
y ] Mocksa, Ctpoituaaar, 1986 r.
Laect s ¢ } 6 —wiiosa .’ 8. Crpoutenbibie HOpMbI 1 npasuia I1.25-80 «/lepeBAHHbIE KOHCTPYKUKH.
Epunuwinary kyunauuuinap KOHTCEHTPATCHACHHH ‘ HopMbi NpOeKTHPOBAHMUS.
Hazapra oyBuH KoppuuHEHTH 9. Kowerpykuumm u3 aepesa u ifiactmacc. [ox penakuueii npog. Kapacena
I'.I"., Cauukoyxosa KO0.B. M., C/U —1986 r.
-(oc/’i ) 10. Cnipasounuk npoekTHpoBuuka. PacuétHo-Teopetnyeckuit. C/M ~1972 r.
0:9 \ \‘ | k 11.Py3ues K.W. “TIpouHOCTH KOHCTPYKUMi 3 AiepeBa H ruiactmacc”. Towkent
gy e : «VxutyBun» 1993 r.
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7 = &, N X
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