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BBenenne

Henp MeTOAMYECKHX YKa3aHWM: OKa3aHHWE IIOMOIIMM OOYyYarIIuMcs B
BBIIIOJIHEHUH MPAKTUYECKUX padoT no aucuumuinHe «KOHCTpyKLMH W3 JIepeBa U
IIJIACTMACC».

Hacrosmue Meroanueckue yka3aHusi CoOAepKaT padoThl, KOTOPbIE MO3BOJIAT
OOy4YaromMMCsl  CAMOCTOSITENIBHO OBIAAETh (yHAAMEHTAIbHBIMH 3HAHUSIMU,
npo(ecCHOHANbHBIMU yYMEHUSIMA W HaBBIKAMHU JCSTENBHOCTU IO MPOQPUIIIO
NOJATOTOBKHY U HalpaBJieHbl HA (POPMHUPOBAHUE CIEAYIOIIUX KOMIETEHIIUMI:

ITIK-1: CnnocoOHOCTh POBOJUTH OIIEHKY TEXHHUYECKUX M TEXHOJIOTHYECKHUX
pelieHui B cepe MPOMBIIIIIEHHOTO U TPaXkJaHCKOTO CTPOUTEILCTBA

I[IK-4:  CnocoOHOCTb  NPOBOAWUTH  pacueTHOe  OOOCHOBaHHWE U
KOHCTPYHPOBAaHUE CTPOMUTENIBHBIX KOHCTPYKUMH 34aHUM W COOPYKEHUH
IPOMBIIIEHHOTO U I'Pa’KJAHCKOI'0 Ha3HAYEHHUSI

B pesynbrare BBIMOIHEHHS CAMOCTOATEIBHBIX PabOT MO JAUCHUIUIHHBI
«KoHceTpykuuu u3 nepeBa v iacTMace) 00ydaromuecs J0KHbI:

3HaTh:

[IK-1.1. Huadpopmauuo 00 OCHOBHBIX NapaMeTpax TEXHHUUYECKUX U
TEXHOJOTUYECKUX pEIIeHUd B cdepe NPOMBIIUIEHHOIO U TI'PaXJAaHCKOTO
CTPOMTENILCTBA

[IK-1.2. HopMaTWBHO-TEXHHUYECKHE JIOKYMEHTBI, YCTAaHABIMBAIOLIUE
TpeOOBaHMUS K 3JaHUAM (COOPY>KEHHSAM) MPOMBIIUIEHHOIO M TPaKJAaHCKOIO
Ha3HA4YCHUS

[IK-4.1. OcHOBHbIE TPHUHIMIBI BBHIOOpA HUCXOJHOM HHPOPMALUU U
HOPMAaTHBHO-TEXHUYECKUX  JIOKYMEHTOB  JUIA  BBIIIOJIHEHUS  PAacUETHOTO
00OCHOBaHHUSI MPOEKTHBIX PELIEHUI 3AaHUs (COOPYXKEHHs) MPOMBIIIJIEHHOTO U
IPaKJAHCKOI0 Ha3HAYCHUS

[IK-4.2. HopmaTUBHO-TEXHHYECKHE JIOKYMEHTBI, YCTaHABIMBAIOIINE
TpeOOBaHHUSI K pPACUYETHOMY OOOCHOBAHMIO MIPOEKTHOIO pEHIEHUS 3JaHus
(coopyxeHus) IPOMBIIUIEHHOTO U TPaXAaHCKOTO Ha3HAUYEHHUS

[1K-4.3. OcHOBHBIE NpUHLMIBI cOOpa HArpy30K U BO3JAEHCTBUN HA 3[aHUE
(coopy:keHHue) IPOMBIIIIIEHHOTO U IPaXkIaHCKOTO0 HA3HAUCHUS

[1K-4.4. TIpaBuna BbIOOpa METOAMKU PACYETHOTO 0OOCHOBAHUS MPOEKTHOTO
pelIeHNs] KOHCTPYKLIUU 3/1aHus (COOPYKEHHUS) MPOMBIIIJIEHHOTO U TPaXKJaHCKOTO
Ha3HA4YCHUS

[IK-4.5. TlpaBuna BbIOOpa mapaMeTpPOB PACUETHON CXEMBbI 3[aHUsA
(coopyxeHus), CTPOUTEIBHOU KOHCTPYKILIUHU 31aHUsA (coopyxeHust)
IPOMBIIIEHHOTO U I'PayKJaHCKOIO Ha3HAYEHHUS

[1K-4.6. MeTonuKy BBITIOJHEHUS PACUYETOB CTPOUTEIBHOM KOHCTPYKIIUH,
31aHUs (COOPY’KEHUsI), OCHOBAHUS MO MEPBOW, BTOPOMl IpynmaM MpeaeiabHbIX
COCTOSIHUU

[1K-4.7. MeToapl KOHCTPYHUPOBAHUA U MpaBuia rpaduaeckoro ohopMiIecHUs
IIPOEKTHOM JOKYMEHTAIIMU HA CTPOUTENBHY KOHCTPYKIIUIO

[1K-4.8. IIpaBuiia npeacTaBIeHUs U 3alIUTHl PE3YJIbTATOB Pa0dOT MO
pacyeTHOMY OOOCHOBAHUIO U KOHCTPYUPOBAHUIO CTPOUTENILHOM KOHCTPYKIIUU



3/1aHUA (COOPYKEHMSI) MPOMBILIIIEHHOTO U IPAKIaHCKOTO Ha3HAYEHUS

Ymers:

[IK-1.1. BeiOupare M cucTeMaTu3upoBaTh HHGOPMALMIO 00 OCHOBHBIX
napaMeTpax TEXHMYECKMX W  TEXHOJOTMYECKHUX  pemeHud B cdepe
IPOMBIIIIEHHOTO U TPa)KJaHCKOT'O CTPOUTEIHCTBA

IIK-1.2. Bri6upars HOPMaTUBHO-TEXHUYECKUE JTIOKYMEHTBHI,
yCTaHaBJIMBAIOIIME TPEOOBAHUS K 3/IaHUSM (COOPYKEHHUSIM) MPOMBIIUIEHHOTO U
IrPaXXIaHCKOI'0 HaA3HAYEHUS

[1K-4.1. BpiOupaTh UCX0qHYI0 MHGOPMAIIMI0 U HOPMATHUBHO-TEXHUYECKUE
JIOKYMEHTBI ISl BBITIOJIHEHHSI PAcUETHOTO OOOCHOBAaHUS MPOEKTHBIX PEIICHUN
31aHUS (COOPYKEHUS) MPOMBIILIEHHOTO U I'PaXJaHCKOT0 Ha3HAYCHUS

[1K-4.2. Bri6upats HOPMAaTUBHO-TEXHUYECKHUE JIOKYMEHTHI,
yCTaHaBIMBAKOIIME TpeOOBaHUS K pacyéTHOMY OOOCHOBAHHUIO MPOEKTHOIO
pelieHus 30aHus (COOPYKEHUs) TPOMBIIUIEHHOTO U TPaXAaHCKOTO Ha3HAYEHUS

[IK-4.3. BpimonHsATe cOOp Harpy30K M BO3ACHCTBUM Ha 3/1aHUE
(coopyskeHHEe) TPOMBIIIIICHHOTO U IPaKIaHCKOT0 Ha3HAYCHUSI

[IK-4.4. BpmonaHaTe BbIOOP METOAMKHM  pacy€THOro 0OOCHOBaHUS
IIPOCKTHOI'O PEIICHUs KOHCTPYKIMU 37aHUs (COOPYKEHHUS) MPOMBIIIJIEHHOTO U
IrPpakIaHCKOT'0 HaA3HAYEHUS

[1K-4.5. BeimogHATe BBHIOOp MapaMeTPOB pacYETHOM CXEMbI 3JIaHHS
(coopyxeHus), CTPOUTEIBHOM KOHCTPYKIIUHU 3/1aHUS (coopyxeHus)
MPOMBINIJIEHHOTO U TPa)KAaHCKOTO HAa3HAUYCHHUS

[IK-4.6. BpINOJHATH pacyeThl CTPOUTEIBHOM KOHCTPYKIMH, 3/IaHHS
(coopy:keHus1), OCHOBaHUS IO MEPBOIA, BTOPOH TpyIIiaM MPeIeIbHbIX COCTOSIHUM

[IK-4.7. KonctpyupoBath u Tpadudecku 0POpPMIIATH MPOEKTHYIO
JOKYMEHTAIUIO HA CTPOUTENbHYI0 KOHCTPYKIIHIO

[1K-4.8. IlpencraBisTh U 3aluiiaTh pe3ysibTaThl paOOT MO PaCYETHOMY
00OCHOBaHMI0O M KOHCTPYMPOBAHHUIO CTPOUTEIBHON KOHCTPYKUMHU 3HaHUS
(coopyxeHus) MPOMBIIIIEHHOTO U TPaXAaHCKOTO Ha3HAYEHUS

Baaners:

[IK-1.1. BeiGopa wu cucremaruzanuu uHopMamuu 00 OCHOBHBIX
napamMeTpax TEXHMYECKHMX W  TEXHOJOTMYECKHMX  pemeHud B cdepe
MPOMBILIJIEHHOTO W TPaXJaHCKOTO CTPOUTENIbCTBA

ITK-1.2. Bri6opa HOPMAaTUBHO-TEXHUYECKUX JIOKYMEHTOB,
YCTaHABIIMBAIOIINX TPEOOBAHUS K 3[aHUSIM (COOPYKEHHUSIM) MPOMBIILIEHHOTO U
rPpakIaHCKOT'O0 HA3HAYCHHUS

[IK-4.1. Bwibopa wucxomnodt wuHGOpPMAIMM W HOPMATUBHO-TEXHHUYECKUX
JIOKYMEHTOB /ISl BBITOJTHEHHUSI PACYETHOTO OOOCHOBAHMS MPOCKTHBIX PEIICHUN
3/1aHUs (COOPY>KEHHMSI) MPOMBILIIIEHHOTO U IPaKIaHCKOTO0 Ha3HAYCHUS

[1K-4.2. Bri6opa HOPMAaTUBHO-TEXHUYECKUX JIOKYMEHTOB,
YCTaHABJIMBAIOIIMUX TpeOOBaHUS K pacu€éTHOMY OOOCHOBAHHMIO IPOECKTHOTO
penieHus 37aHus (COOPY>KeHHUs ) TPOMBIIIUIEHHOTO U IPa)KJaHCKOT'0 Ha3HAUYCHHUSI

IIK-4.3. COopa Harpy3oK H BO3JCHCTBUM Ha 37aHUE (COOPYKECHHE)
MPOMBIIIJIEHHOTO U IPa)XJaHCKOTO Ha3HAYECHUS



[1K-4.4. BeiOopa MeTOauK pacy€THOr0 00OCHOBAHUS MPOEKTHOTO PELICHHS
KOHCTPYKIMU 3AaHUS  (COOpPYXEHMs]) MPOMBILUIEHHOTO U  T'Pa)XIaHCKOTo
Ha3HA4YCHUS

[1IK-4.5. Bbeibopa mapaMeTpoB pacyeTHONW CXEMbl 3JaHMs (COOPYKEHHUS),
CTPOUTEIBHOM KOHCTPYKUMU 3J1aHUS  (COOPYKEHHs) MPOMBIIUIEHHOIO U
IrPaKIaHCKOTI'0 HaA3HAYEHUS

[IK-4.6. BpbInoJiHEHUsSI PAcYETOB CTPOUTEIBHOM KOHCTPYKLMH, 3JaHUS
(coopyxeHusi), OCHOBAHHUS 10 TIEPBOM, BTOPOIA IPYIINaM MPeAeNIbHbIX COCTOSTHUMN

I1K-4.7. KonctpyupoBanuss u Tpaduieckoro oQopmMmieHHs TPOCKTHOMN
JNOKYMEHTAIIMU HA CTPOUTENIbHYI0 KOHCTPYKIIUIO

[1K-4.8. TlpencraBineHus W 3alUThl Pe3yJbTaTOB PabOT MO PaCYCTHOMY
O0OCHOBAaHHI0O M KOHCTPYMPOBAHHUIO CTPOUTENIbHON KOHCTPYKLUHU 3JIaHUS
(coopyxeHus) IPOMBIIUIEHHOTO U TPaXXAaHCKOTO Ha3HAUYCHHUS

PACYET DJIEMEHTOB KOHCTPYKIIMI1 13 JIEPEBA
N ITVIACTMACC.

[Ipaktuueckas pabora Ne 1. [leHTpanbHOE pacTsHKEeHUE U C)KaThe

{cHOBHBIE pacdeTHLIC (OPMYIB Ui MPOBEPKH POYHOCTH [IEHT
palbHO-PACTAHYTbIX W CRATHIX ITICMEHTOB M YCTOHMHBOCTH  CHATBIX
ACMEHTOR CJelyIOIHe:
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Ay,

e Ay, — [A0UEAL HETTO ocaabmeHHoro cederus. Ocaabaenus nna
PACTAHYTOND 4MEMEHTA CHMTAIOTCA COBMEILEHHEIMH B OIHOM
CEUEHHW, CCAM PRCCTOTHME MEKTY HUMH Medbme 200 m

Apacy — PACHETHAA WIOIIATR CORATONC IneMeHTa, NPHHHMAcTCA pa:BHm{“:
Ag, — O3 oclaGMeHHd WIH NP LIOWATH oc1abaesni
AEIJI = 25‘}; ;‘1,5;.;
{4 /3}Au: — UpH MIOLLALH oCAaGIeHHA = 29% Agp;
Ay — PV CHMMETDHUYHEIX OCHA0ACHHAX, BBIXOASMX HA
TPAHDL CEMeHHS,
m, — KoadubHUHeHT, YYHTHEROWWH HaiH4HE ocnatacuuil B
pacTaHyros saemerre (m, = 0,8);
¢ — Kos(dmuuent nponoaskoro usrnGa (naxomutea e THO-
KOCTH 3AaeMeHTa L),



flng npeseciibl KodgHIMERT (¢ TOACTHTEIBAETCA oo opMyTam:

P
A =
npu A =70 _—1—13,8(——), (5)
P P 100
3000
?—. {E}
Jlns apyrHX MaTEPHANOB 3HAYEHHH koo hUIHERTOB § MOMKHO TI0J-
curath mo dopuyaam Tabs, 1711 npuIoKeHd,
[MGKOCTL 31CMEHTa ofcHTEmaeTeA Ho (opmyne

upu Az 70 @ =

by owd
L_‘r _L".-*l-'

rie lp — PpACMeTHas KJMHE AMEMEHTE,
y — DpajAYC MHEPLHH CEUCHW,
g — kosdduiHeHT npuBegenAoil amainl (A4 ACPEBAHHBIX KOH-
CTDYKILHI) HPHHHMARTCA PABILIM .

1 - ans cBOGOMHO OTEpTOND CTEPXKIIA,

2,2 — Haa CTepaHA © O7QHHM salleM/AeHHBIM H  JIPYTHM
cBOOOAHBIM KOHIAMY,

0,8 - NS CTEPHMA C OAIHM 3AlIEMACHHDIM  H ApPYTHM
IIADHAPHO OUEPThIM KOHLEAMH,

0,65 — aad 3aneMAEHHOro ¢ ABYX KOHIIOB CTEDHA.

Jlna NIpsSMOYTOIBHOTD CETICHHA PasMEpPoM h x b pagHycbl HHEDIHH
MOMCHO MOACYATBIEATD HO (ROPMY AN

r, = 0,280k, 7, = 0,289-b.

JIns RPYTHX CeHellHil 3Had9eHuA PAAMYCA HHEPIUTH H reoMeTpHIBCKHX
XAPaKTepHCTHK TIPHYEeHEL B Tabx. 16]1 npraoKeHH:

3apaua 3.1.1. Habti Hecyuyylo CTNCOGHOCTD PACTSIHY TOTO 2/EMeHTa
(puc.2). VexosHpie AHHDIC TPHBCAEHE B Tata. 3.

Puc.2. PacTANYThIH 20eMEHT



Tadaunuga 3

N HexXoHple JaWume
ma- | h | B | & | o | d 1 Marepuan ['pynna ; Capr
popM- | oMM | oMM | me | MM | MM KOHCTPYRIHI | ApeRecHHEL

AHTA

|| 200 ] 150 [ 120|300 | 16 | aucreeduuua | Al 1
21225 [ 125 | 2501 250 | 18 COCHA B2 2
3 250 | 450 { 225 | 150 | 14 ENlh b3 1
4 {275 1001250 120 ] 20 fepesa Bi i
3 175 | 100 ] 300 | 10| 12 nHYTA B2 1
6 | 175 | 150 | 250 | 300 | (5 ay6 A2 2
71200 125 | 300 | 250 | 18 ACEHD Bl Y
B 1225 | 150 300 ) 150 | 12 KEp AL i :
4 2500 F 100 | 350 | 300 | 22 B3 B2 i

| 10 | 250 ] 125 120|250 | 16 K.1eH 53 2

Pewemse (Bapuant 1),
HBIX YCAOBHAX 3aJadd BHTHCAAeM o opMyie

N = m,ni, muRpf!h': .

rae My —
mh T
ml =

R, -

I‘IE{'.}-’]ILC,'IG Eni}ﬂﬂﬁl—Tl}[‘.Th AMeMeERTa MPH 33daH-

KoappunMenT, YUWTHRAKUIMA HamRuyne oonablenuit, pa-
et ) 8:
xoadipuunenr nepeXofa Ha ropoay JAepeBa, AAT JHCTBEH-
uuibt pased 1,2 {radn. 771 npuaoscedns: ),
ko upHILHEHT, YHHTHIBAIIUME YCIOBHA SKCILTYATAITHN (1DYTI-
my koHcTpyriHi), paved 1,0 (tada BI1 npunoxenna);
pACYETHO® CONPOTHRIACHME ApeBecuHbl (cocHbI, e1u), NpH-
HAMaeTcs no in.2,a 1at..6I1 npamosenns u pasno 10 MJla.
JIna BuiaucAeH#s A, BHIGHpacM caMbli onacHbll ywacTor, T Ha
paccTosHER 200 MM MMEET MEcTO HauO0/bLLIAH LAOUIEALR OCTatIeHHR
(#e MomanaloMMX HpH NEPEMEIEHMH BAOAL BOMOKOH OIHO Ha apyroe}.
Taroll vuacTok Gyaer Ha yuacTke ¢ otsepetHamu 1, 2 v 3.

Ay = bh — 3dbh = 2045 - 3-1,6-15 = 228 cw’.
Hecynias cnocofiocTh PACTAHYTOIO 3ACMCHTA
N o=0,8121010-00228 - 0,218688 MH = 218,88 xH.



Fanaua 3.1.2. HpoBepuTh HeCYImy®™ cHOCOOHOCTE PACTAIYTOrO 3je-
senta {puc.3). HMexoaHbie janubie TpHBEASHDI B a6,
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Puc.3. PacTiuyThiA aJcMeiT

Tatauua b

[ Me | Hexogiihe_nannsie
Laa- [N, TR [ 8 | @ [ e [d | Marepwan | Ycaosus | Copr | Ne cxemnbl
pu- | ®H | omm | v | My | e | Mm JKCTUTYa- 1o pie.3
AHTA ) _' ) TALIAH
1| 60 100100 1e ] - COCHA Al i a
2 |70 1251004250 - ¢ 10 ek A3 2 6 h
3 | BO 50| 100] - [ 15 ] - LEHXTA B3 i a ]
4 190 (175 [1500175] - | 16 Kenp Bi 2 6 |
5 (100 200]150] - | 20 | -_[mcToenHmua B2 1 a
6 | 110225150250 - | 18 cocHa r2 2 6
7 (120250150 - 125 | - ILHXTA I"1 1 a
8 (130225 (123 | 150] - | 12 Gepeaa Al t f
9 | 140|250 (125] - [ 20 ACEHD b2 2 a
10 [150]275 )| 1001175} - 10} KJeH b1 2 6

Japava 3.1.3. Habti pecyulyin ¢mocolHOoCTL LEHTPAIBHO-CHATOIC
crepxid (prc.4)}, J2HHBIC 0 KOTOPOMY TIpMBEACHDE B Ta0k.7,

_ i | x o .
N EB‘K,._ N // %
%

A

x5

Puc. 4, LeRTpAALHO-CHATLHH CTEDKENE



Tabanuua 7

i Mo Heoxonynie ,:I;.HFLHE
tpa- | L A B | a | d Cxema 3a- Marepuan Y onoeus Copt
I_lﬁ- MM MM BIM | BB Bl K[_]EILI[EHHFI' DRECILTY AT M
AHTa KOHLIOB B !
MITHIEDCTH
rx | vy
1 | 30007 200 150]150] 40 | OL-OI]OI-00]  umxra A3 .
2 | 4000 [225]150|300] 24 | 3-00 | O1-00|  cocna A2 1
3 [5000 [225[200[180] 18 | 3-3 | 30| em Al 1
4 | 6000 {250 150(300] 24 | 3-0 |[mI-10 KEIp B3 i
5 | 65001250 [ 2001701 20 | 1i-3 | 3-3 |mwcTeemana 2 2
6 | 3000 §200 175250 24 |IH-IH | 3-3 avh Bl 2
7O 4000 | 225 [175 1201 20 | 3-IH | III-IH Tpad B3 2
B 5000 |2501150({350( 241 33 { 30 ficpeaa B2 {
g [won0 | 2500175190 22 ] 3-0 -3 RAG A1 i
10 | 4500 [ 225] 150160 [ 20 | HI1-3 | 3-1H HCEHB A2 2

MpruMesanue

. Dyuow B rpade "CxeMa JaRpLNIcHHA ROIMIOB 0 NAGCKROCTHA
ganavanT: I - waparproe; 3 — samwemaenie; O — ceofonnoe (fe3 pacKpenieHui).

Pemenre (papuant 1)}, Hecyuiag cnocofHocTh HEHTDATRHO-CRATOTO
CTEPKHA C Y9ETOM €0 VCTOHHHRBOCTH IIOACYHTHIBAETCA NO dopryae

j‘kir == {P.Apacqm“mﬂﬂr_l

0,8 (cm. Tabn.7I upHaoKeHHA)
0,9 (em. 1a6n. 8 npuaoswenns);
13 MHa (uas cocnut BToporo copra, taba 611 npunoxenns )
Hockoinsky cotierme ocaabicHn oTBeporHeM d = 40 M, miomanb

rie My

T

R,

ocnataeIIinsA papna;

U COCTRRIACT

fiy

]

Apen = dh = 4:20 = B0 cn?,

-15

100 % = 26,7 % > 25 4.

Pacyernan mAanmail CeueHu A TPH MROREpRE }'ﬂ'i‘ﬂﬁWHEﬂﬂT'}{

J"I-pm:'l = {4 f:ﬂdur

—

(4.73)(300 - 80) = 203 cm.

Ana ompenenenua xosddoriHenTa o nmojcuHTacM MOKOCTRE  HIE
METITE.

T 0280k 0,289-20

et e 00308 g
02806  0,289-15
ud 1,0-300 . 4



Pacuct megem Ha 6ospmylo rubrocts &, = 69,2, das rufigkocta A=<70
onpejacager Ko PREHERT ©F

2 o d
{p:‘-i-ﬂ,ﬁ[ b J =1—ﬂ,3[53'2] = 0,617,
100

100
Hecymaa criocofHoCTh CTEpRAA
N =0,617.0,0293.0,80,913 = 0,1692 M = 169,2 xH.

3amaua 3.1.4. popeputh HeCyuryid CHOCOGHOCTD LCHTPANLHO-CHE-
Toro crep:Hs (puc.5). Mexoaubie AaHIBIC IPHBEAEHE! B Tabn.8.

| 1 _
el {I_%

F= 0w . | )

Puc. 5, eHTpanbHO-CRaTHEE CTEPHKEHL

Tatawua &

b B Mcxonmeie qaname
a | M, |Tun| & | B [ D, | e | Yomosudsa- | Marepuan | Copt Yeao-
pi- | KH |ceve-| oM | MM | MM | MM | KDETLIEHHA BHA
AHTa HI M KOHLOE I ARCTTY-
CTEQHHA B ATATIHM |
' : IOCKOCTH | '
; Y o -y
L1 100 | a [225[1500 - | 20 ) 3-00 |1 cocHa 2 Al
S U - |ds2i240] - | 30 | 3-8 MHUXTA 1 Al
3 [ 120 | a [225]175] - |30 | 3.3 | TI-3 fepesa 2 A
4 [ 130 ] 6 . - .d/2| 360 M-1H1! 3-0 lmcreernsuual 1 Bl
5 | 140 [ a [250(150| - | 40 m-3 | 3-10 ayé 2 B2
6 | 150 | 6 - |d/3 280 - |3 | 3-0 eilb 1 %
7 [ 160 | a |250|175] - ;50 | 33 |HI-II B3 i B1
8 1710 i) - 'ds3(300] - | 30 | IH-3 KEJp ! B2
Y | 180 | a [250]200| - |60 [3TH [ I3 | sceus 7] BJ
100 190 | & | - |d./3]300 | 33 | waenm | 2 A2

MMpuMeyanue. 3 - J2NEMICHAE, O - cpofiogunrit; I — wapnup.



Pemiepmne (mapuant 1), llpopepka Hecylied CHoCOGIOCTH LENTPab-
HO-CHEATOID CTEPIRHA MPOHIBOHTCA L0 (POpMy e
N = AR

Jnd paccMaTPHBAEMOTO BRPHMaHTa fif; = | _[{‘.M- Tabm. 71l mpraowe-
ua), my, — 1,0 (em. Tafa 8 nmpumosenms}, R, = 13 Mia (cm.
tatit.6I1 npuaowedus). Cedenne umMeel CHMMETPUHHOE ocmabrenye,
SEXOAIIES Ha KPOMKY ceucHua. [lna 1akoro CTEpHL ,

Apaa = A,; =(15:22,5) - 2215 = 277,5 ex’.
THOKOCTD CTOPMHA
- Bod  0,8-400
0,289 0,289.22,5
_ e 1,0-400 _
¥ ,289A 0,289-15

Hanboabuwiza 1tubrocts h, = 92,3 > 70, ana xHee kosdpumsent

MPIIBIOrD H3rhba

=49 2

92,3,

- 3000 3000
W 92,3
IIponepra Hecynle CNOCOOHOCTH CTEDMCHA:

N =100 eH < @dpcamomyR, = 0,352-0,02775-1,0-1,0-13000 =
= 126,98 kH.

B e B oI HECYIIAd COOCOGHOCTE CTEDMHEA JOCTATOMHA.

= 0,334

Janaqa 3.1.3 HogoGpaTe pazMepsl NONCPCHHOTO COUCHHA UCHTPRNB
HO-CRATOIO  cTepskmd (puc.6) uo wcxommplM jgapHpM  Tada.9. Pac-
CMOTPETE YCTOHUHBOCTE TOABKO B MMNOCKOCTH HauGonbiled rubGKOCTH.

Puc.§. [[euTpaibrD-CHATHIHE CTCRHEND



Tatbnuma 9

M HMezogume JadHbLIE o
papi-| N, | Tun ce- | I mm A i Jarpen- [ Matepuaa Copt
anta | kKH | wennd --';3;5_ b JeHHE ADPERECHRE

B KOHIIDE
B | erepraa ]

1 100 a 4000 0,3 1:1 Il - [H |micrpemmma 2

2 10| 6 4000 | 0,3 : IM-3 ' fepesa | 2

3 | 120 3 4500 0,25 | 1,51 | OI-IH  puxra 1
4 | 120 5} 4500 0,25 - 3-111 |  sAceHws i

5 | 140 a o)) 0,2 2 3-3 | £otHA 1

& | 144 £ 500 o - 3-0 1 wnen 2

7 1150 a 500 | 0,15 -1 LI - IH BNlb 1

B [150] 6 5500 | 0,15 | m-3 ays 2

9 | 170 a 6000 | 0,1 2:1 3-3 REAP 1

10 | 170 ] BN 0,1 - 3-1 BAY 2

Peuweniie (Bap}imrr 1), Inaa PENIEHNS 3Ria4H BOCTIOMBIYEMCA Y-
JOGHEM

N
= qpfom,.
%HE"I
M3 astoit dopMylbl, 3alaBlUMCh HCEHIBECTHBIM 3HWICHHCM Kodi-
(PULHMCHTA @ = gy, MOMKHO palita AL -

N
*'111?: n=

E':Ju?n‘uRt

H.ma 3aJaHHBEIX YCAOBHH 334a4M HANOTMM M, = 1,2, R. = 13 Mlla,
ApYTHE VCAOBWMA B 3ajlade He OrOBapuBaloTed, M03TOMY JHaucHUA
DETANEHEY Ko HLACHIOB IPHMHHMAEM DaRHBiMK 1.

Jagauy pellaeM MeToNoM NOCACADERTCABHOMD NPROIMAeHud. IIpa-
HAE B HEPBOM OIPHOTHERETHE @ = Pu: — 0,3, HAXOHIUM:

-3
4 = 2000090528 w?

051213

PacyeTHasa IACILEAb TIPH Ag, = 30 Fdg, (=25 %) NPHHAMRETCA PaB-
ol (4,73)4,,. Torna

Agr = (3/8)Agaey = (3/4)0,0128 — 0,0096 m*;
Agn = Aur,/ (1 - 0,3) = 0,0096 /0,7 = 0,0137 »*.

[Ipy cootHomenu cTopod Asb = 101 Tako# maoiaas OoTBEAeT
cenenme b= h = (A, =11,7 cM. lIpHHEMAEM COTIACHO COPTAMEHTY ITH-



Aomatepranok 6pyc cevenmem 1235x125 mm. Hposepka upunsvoro ce-
YEHHAH

Agy = 12,5:12,5 = 156,25 cm?;
Aoca = 0,345, = 46,9 ons
A = As, - Ao = 156,25 - 46,9 = 109,375 cu?:
Apew = (473}, = (4,/3)109,375 = 145,83 em?;

o 1,0- 400 %
R ORI . OO :
0.280h ~ 0.289.125 107 =70,
3000

[lpuraToe ceucHMe me YAOBACTBOPHECT VCAOBHAM yeTolwMMBOCTM,
JanaeMcA HOBHIM 3HaweHMeM @ = @, = (0,244 + 0,502 = 037 u
NOBTORAeM pacuer. aa 37070 cAyYad MMeew:

100-1073
1":.\ | —
Aacr 0.37.1,2.13
A = 0,013 M2, Agy = 0,01856 v,
b=h= 01836 = 01362 m-= 13,6 cm.

MpuauMaem cenedme Gpyca mo copramedty 150x<150 mm. [Ina upy-
HATOIO COMCHHA MMEEM:

Ay = 223 o’y Aoy = 61,5 ort’, Ay = 157 S em?, Ay = 2140 i’

=0,0173 m*.

ho=802,2, op=023533.
IIposepra HecYTUER clOCOBHOCTH:
N =100 kH < @A ame R, = 0,353-0,021-1,2.43000 = 1156 ¥H.

YeNopue YIOBICTBODASTCH, K TOMY JKE He TPeBYETCS AOMOsHHTEALHO
KODPEKTHPOBETE cEMeHwe, Tak wakx Opyc 125x125 mu (koropnifi He
TPOXOMAUT} HAXDIUTCA PAJOM M0 COPTaMEHTY ¢ 6pycom 150x130 mm.



[Ipaktrnueckas padora Ne 2. [TonepeuHblii U3ruod.

QCHORHBIE pacHeTHEIE MPOBEPO4HLIE fopMyABL 1IOHEpEMHO M30THY-
THIX BJCMEHTOR CACSTYIOMHE!

M
W,
T = % <R, wm {9)
lff < R, — 0 OpaMoyToIbHOTO) CEMCHHA,
M
= 9By, (10)
W,

2
2 ky: (11)
1k ~
ff ]
Il
B HamHcadnblx opMyaax MPHISTHL CACAYOHE 0003HAYEHHR:
M - uarnOawiuMil MoMeHT B TIPOBREPHE MOM CENCHHH,
) — noliepeyHas CHia;
J — MOMEHT HHEPUHH MONCPeIHOTO CEHeHMH;
Wy, — MOMEHT COUDOTHBACHHA HETTO MPOBEPAEMOIO CEMEHHA,
5 — CcrarvvecKMi MoMenT CABHTACMOH HaCTH CEYEHHA OTHOCH-
TEMRH) HEHTRATLHOH OCH;
k. b — pasMephl monepeyHoT: CEYCHHN,
ke — koaHIMEHT, YIMTHIBRIOIEE (opMy unophl HIrMOA0IIMY
MOMEHTOE, IpHHUMaeTca mo [1, mpan. 4, Tafm2 |
R,, R. — pacyeTHble CONPOTHMEACHHA MATEPHANZ COOTBOTCTBCHHO W3-
THOY H CKASbIBAHHID.
3agaua 3.2.1. HposepuT: UPOYHOCTD H MAPOrHON GAAKH LESLHOID
npaMoyroabHore cedenus (pwc.7). Mcxognble AaHibie TpPUHATL O
Tatm. 10

c ] L

L f11 . 14 %

¥

VAl T
CTATTIOIS GO g

¥ | g |

Puc.7. CxeMu 620K ¥ HATPY 30K

rae ¢, = 140

T
|




Taﬁ;ghua 10

Hexommme gaanme o

Ne [Cxema| Mo Copt | Yeao-
:;_ GamsH w Harp:-,rsfm [, MM |a@, mm| h, | b, Marephan -ﬂlﬁ?ﬂ“ ;:;
HH- MEHHA [ P, . MM | MM HHM | Teava-
| a . kH [eH./u ) TaIH |
(1] a 1 10,0 ) 4000 | 1000 [225] 150 COCHA 2 Al
2 6 1 : 1,0 [ 5000 | - 200 [ 125 | mucreennina | A2
3 B i - (10,0 | 3000 | 800 | 200[175 NUXTa 2 A3
4 a 2 J15,0] - 4000 [ 1000 | 225125 Gepeaa 1 1
5 [ 2 G0 - 006 | - 2500 150 Kenp 2 B2
G B 2 |20 - 4500 | BOO | 200/ 150 £ 1 i H3
7| a i 15,0 | 5000 | 2000 | 250|175 cocHa i Bi
& & | - 20 13000 - J175[450 MMCTEHHna | 2 B2
| 4 B . - B0 | 4000 [ 1200 [ 225125 NHXTE 1 B3
110 a 1 - 180 | 6000 | 2500 2500200  acens 2 B2

Pewennte (napuanr 1). Iporepka npouHocTy saementa ITPOUSBOTHT-
ca o dopwynam (8}, (9). Hpeapaputensno naiifem BeiMmHbl, BXOUT-
NIHE B 3TH (POPMYILL:

2 2
M, :%[%—aj=?[i-—lzjzlﬁ kI -

2 42
M= E§_=E21 =5 kH- M
' 4
o, _‘f :_m;; =20 xH; Q_ =ga~10-1=10 xH:
bh® 13.22 5
W,_ = 5 = f’ = 1265,625 ¢’ (ocaabnenni HET):
2 - =2
e b; D f"’ = 049,22 e
hh'  15.22 5
= ——=— = 42382 4;
J T e i 281 om
R, = 14 MHa no va6a.60 npuaokenus: R, = 1,6 Ma mo Tabm BT
HPHAOKEHNST .
IIposepxa npoynocT:
M 1540

“Tw, T 1255,525"’11'3*’ MIla < R, =14 MlIa;

QS 20-10.949,22 |
STy T = 0,89 Mila < -1 ‘
: Jb 14238 28115 Na R, =146 MIla




[NpouHoCTE ofecIedeHa,
Hoasrf nporud

qa 3 g g
= .- I} —6a’l-3a%) =
f;] EﬁfrEfT‘_,r( d ﬂ)
_ 10-1-10°
24-10° - 14238,281-1,2

L rd (a4
nﬁrp 5 L[ifz - 3112) =
4BEJy, \ B
B 104210 [
48107 - 14238,281-1,2
Ipoeepra NporaGon:

{1,366 1 _C:[__’_l_}
I 400 293 [ Zoo)

liporu6 Ganaxu He npesnimiaer npegearsoro (rada 18I mpuaome
1ug), yeradosieHdore CHull F-23-80.

Jagaua 3.2.2. W3 ycnosAs TpoYMHOCTH HOA0GpaTh pa3Mephl Mome-
peuHoro ceyeHHsi Gaikh. Mexogume gasnme mpuAaTts o rada il M

pHC.?. CeucHusa NPHHAMATE COTJIACHO CODTAMEHTY MHIAOMATEDHAIOR.

(83 -6.12.4-3.1) = 0902 cm;

%4? by 3.1?] = 1,366 em.

Tatmunma 1t

U CXQAHBIE TAHHRIE

Moo [Cxesa! Ne cxeMpl i Copr | ¥eaoeus
RapH- |Bam | varpy- | Harpyara |1 Mwm o, MM IMa.'rEpuan i,qpeﬁem_ AKE-

aHTA HCUHA | P, i, | HBI Ty ata-
kH [kH M | ; UMK
1 a 1 el '1_;_-1_._!&}_ AS00 | 1100 AcERB & 2 B1
2 6 | 11 - | 16[4000] - T B2
3 B 1 - | 120! 5000] 2000 | fepesa 2 B3
4 a | 2 | 80| -_16000]1500] nuxra i Bi
5161 2 [ 400 - 1S000] - ay6 2 B2
fi B 2 14,0, - 6000 | 1200 Keap 1 B3
7 a | .1 | 17,0 3500 ) 9001 mned 2 Ad
B G i Po1,2 [ ss001 - cocHa 1 A2
9 i 1| - P 16,0 | 3000 { 1000 B3 2 A3
10 o 2 E.’E- -_-l! SDE}E[ - LIHCTBEHHHUA 1 Bi




Peweune (papuanr 1), Tag PRHIEHHA 3002001 BOCTIO/AbIYeMCH hop-
Myao# (8). Haligem i3 iice TPeGYEMBIH MOMENT COLDPOTHRACHHS:

_ M 2504.10°
* Rm, 13.1,3.10

L Ry = 13 MITa (oM. taba. 61T HPHIOMKEHHA);

W, = 1481,66 car’,

my = 1,3 pns sceng {eM. tada 711 TIPHIGHEHIHR ) ;
2 . 2 .
M'“p = E(E— - .‘.'IJJ = B[ﬁ— ‘!,1‘£J =2504 xH-m
20 4 24y 4

F; _ 2
M,, = Eg— - -1‘—;-“— = 7,865 xII - m.

3anaeMes WHPHHOH Cevetun B = 15 Toraa rpefiyemas Boicora
CEYCHHR

W [ 148166
h, = 'IEw— =l ——=" =24,34 cm = 325 cm.
SO R T 15
Ipusinmaes ceuenne bxh = 15 x 25 ey (cr.1a6a 1 IT npuacokenus ),
Momernt conporunacus MRPHHATOIO Ceqedrs

w. b 15.25

— = 1562,5 cu’.
g G 1562,5 cm
IIpoBepra npovnocTw:
M 2504107
= qepe e = 1603 MITa < Rom =13.1,3 =16.9 MIT :
YW iskrs S SRS he R Ml
_ QS 29.2510-1171,875 R
e 05312515 - 17 Mlla < Rym, =1,6-16 = 2,56 Mia,
16 l::' — MARCHMaARITAH HD“EPQ‘IHEH CHLAAE, ﬂHpEﬂﬂﬂFﬂiHﬂH TECr
chopMyaam: '
gl _13-45 : ,
QO = 5 T T3 =LKL Qp=ga=13-1,1=14,3 xH:
; 2 el
5. B8 _15 - 1171,875 em?;
- 83 4 5
b 15-25
= =" =19531,25 cut:
i = = 231,25 oM

R = 1,6 MTla (cm. taba 611 MpWAOKERHA )
Mo = 1,6 ana scens (om,tada 711 NPHACHKEHHS )
Hpounocrs ofecneqena.



COEJIMHEHU A DJIEMEHTOB KOHCTPVYKIIUI

[Tpaktuueckas pabora Ne 3. Konraktusie coeuHeHus (Yopsbl, 1000BbI€ BpyOKH)

ROHTAKTABIMH HAZBIBAIOT TAKHE COCAHHEHHA, B KOTUPRIX YCHAMA OT
GAHOIO 3€MEHTA K IPYTOMY NEpealoTcd Yepes COOTEETCTREHH: 0Opato-
TAHHLIC KOHTAKTHbIE [NOBEpXHOCTH. JoloAndTeasHo HOCTABJICHHBIE B
TAKHX COBHACHHAX MEXAHHWECKHE CBH3M HecyT oOORMHO (DyHKIMH
(PHKCAMY HICMEHTOR HaH CAYIMAT ARADMAHLIME,

HawGonee pacnmpocrpanenHbIMA KOHTAKTHHIMK COSTHHEHHAMM B Je-
PEBAHHKIX KOHCTPYKUMAX ABAHIOTCA VIOPH # 1000BLe BPYOKH, Ymopsl
ECTPCYATCH B COSAMHEHHAX CTOCK, B MeCTaX NPHMBIKAHMA K TORM3I0H-
TafnbHbIM DHISASM, OUHPAHKMA TpOTOHOB, OAT0K, (PepM HA CTeHbl B T.J.

B aruX cnyyasx pacyer COCAMHCHHMH CBOAHTCA K mpoBepxe Ha-
MPAKEHRE CMATHH 10 KOHTAKTHBIM [OBCDXHOCTAM B JEDEBAHHOM D4c-
MEHTE, B KOTOPOM CHABL CHKATHA JCHCTBYIOT (IEpNeHAMEYIADHD K
ponoknam, Ilpopepka mpouasoguTed no dopmy e

TIN5 (19)

M 1(].:“

rae N — CHAZ CHHATHA,

Apy = LAOMAAL cMATHH (KOMTAKTA);

Koo — PACYETHOE COTDOTHBAEHHE [PERECHHBI  CMHTHID  [ToHIEpeK
BOTOKOH.

LEcan cMAaTHE TPOHCKOAKT TMOJ YIJOM O K BOJOKHAM JDERECHHEL, To
BMECTO R,g0 WEOOXOQHMO NOSCTARNTE Rog, BEAWYNHA KOTOPOLO OHNpPC
ACAACTCHR 110 hOpPMYAC

J!'?Tw::f__'
1+[ R

i

HW— (20)
L= S 1J5in3 o
PR

B rex cayyaax, xorga cMATHC [EDETAcTcs NEHeMY ANCMERLY
MOMEPER ROJAOKON AMLLb HA YacTH J7MHb (IpH [UTHHE HERATPYKeHHBIX
YYACTKDB HE MEHEe [JHHbI TLIOLMAAKH CMATHR M TOALMEK MEMCHTOR),
B rbupryay (19) smecro R0 moacTarmawor seanvuny R .. spavenue
KoTOpoH olpeieidioT o dopMyae

HEM‘.?I‘.I g R{Hﬂﬂ[i + 2 ] {EI)

L %12



JNo6opol BEpyOKOH HaabiRaQT TaKOe COCAMHEHHE, KOrIa yeuane 0T
OJHOrO FACMCHTA K IpYroMy [epeRacTed 1ol YTAOM L ILTOULAAH BiadM-
Horo yrmopa Ged MHuxX paBounx cBRded. D TaReX COSRHHERMAX XOTA M
CTARATCA AOIOAHKTEALHLIE DAGOYME CRAIHM B BHue G0ATOB, XOMYTOB HAH
cKoG, NO OHH HE VUMTLIBAOTcs B ocnoBHQd paboTe BpyOKM M MOPYT
BRATOUATECH B pafory TOALKO § CAyYae dBapMH WIH TIPH BbEIOTHCHRH
MOHTAMEA.

[TpasdsAoe pEUlERRe A0GUROH BPyOKM ROKA3AHo HA PHC. 12.

]
-

i -
E B N.ﬂ % <

R
™

Puc. 12, Jodoran ppydra

Fy oWACHBIM BRIAM padorbl 1000BOH BRYOKM OTHOCATCH CHAABIIANME,
CMATHE Il paspuiB 1o 0CAAGACHHOMY ceternio. IIpoBepka na CMATHE
HPOMIBOAHTCA Jls HEIKHETO /AEMCHTA [0 fXOWAgH  KOHTaxXTa ho

dhopMyac

N .
':l-i::-l. - % { Rt‘.!-!-!‘l.! (2-‘!.}
A
b
rae A, - —— - nowagk CMATHA.
CO5 0

B\ onpeneasiercs 1o iopmyne 200,



[Tposepka 3TOTO JKE 3ACMCNTA HA CHAMRIBAHME iIPOMIBUIHICA MO
hupMy.ie

N
e B = pacp
Tex = £ Rex s {23)
“H
e A, = &,  [Iomagk CKaJILBaHHA;
RP - cpefdee 00 0J0MA4H CKAADIBAHKS PacieTHOE CONpo-
THB/IEHHE [ADCBECUHLI CHATRIBAHWIO, NOJCUHTHIBAETCA

no gopeyae

o B (24)

® 1*55&
&

B ¢gopuyne (24) woabuuuent B npuinMaerca pasunim 0,25, ok
AAA OAHOCTOROHHEND CKa/ILIBAHMSA, @ [11eM0 CHA CKATMBAHKA £ — Mofo-

AW HE BbICOTDL HUMKHEI'D [UACA.
llposepka npoMuocTi ocHadieHHOTO CEeMelHH  HMKIEerD JJCMEITa

npo3BoanTea no opmyae
N
o, =—F<mR,, (23}
e '

Tae Ay = Agp - Auen = B - Ay b = BIOMAAL- oC Ta0TEHHOIO CeuSHMA;
my = 0,8 — KoapPHIHCHT, YUHTLIBIIONIME HATM-
yHe ocTafienHid B DACTRHYTOM HJe-
MEHTE.

3agaua 4.1.1. Paccumrals KoHTakTHO® CogAuHenue (INOREpHTL
TpUYHOCTB Y, MsolpaeHtos Ha puc.13 no gakaniM Talun 16

d/ N

CF=3

Puc 1d. Cxemm yiopos



TaGouua 16

MNe ' Mexoanse qaHHbIe
papi- | Cxema M, L o, IUspuna |(MaTepnan ynop- YVoADBMA HC-
awta | ynopa | ®KH | sm | MM | CORAMHCHHS, | HODO ANEMENTA, ILIYATAIIAH
MM __oopt
l 2 | 130 | 200 | 250 150 ay6, 2c Al
2 6 10 | 400 | 100 125 cocHa, I A3
3 B 140 | 175 | - 175 Kien, 2c B2
4 a 150 [ 400 | 200 200 xeap, e I'1
5 6 150 | 450 ! 200 173 ACEHRB, 2C B ]
& H {80 | 200 § - 150 HCTBOHIILR, 2C BY... -
[ 7 a 180 | 300 | 250 150 | Gepesa, 2 Al
a & 1700 | 200 | 300 200 nkxTa, Ic A2 |
g i 200 | 250 . 00 AceHn, 2¢ B2 |
o0 | a 160 | 350 | 400 173 enn, 1c b3 '

Pewenye (Bapuant 1). ITposepky NPOUMHOCTH COEAMHEHHI TIROH-
BoqHM 1o opuyae (19). Jlus atoro HaftneM HeoOX0HMBIE BEAHYHHLL

MANMEALD CMATHA A = leb = 20-15 = 300 o o

pacueTHoe CoTpaThRienHe (cucha 2 CopT, tatn 611 npuaoxenus)
R._-Hyu = 1,5 Mlla;

Koatduiment, yantsmaoumii nopoay (ay6), m,= 2;

koadhmMenT, YUHTHBAIONMEA YCTOBHA JKCILIYATALIMH, M, = 1.0

Iipyrue vCAOBMA HE OTOBOPEHEL, MOATOMY WX HE YUHTHBACH.

[Mockonsky @ = 250 MM > fom= 200 oM, TO yUHTHIBAEM BIHANKE HE
AATPYIKEHHBIX YHACTRUB Ha BeawiHHy KRogo. B a7oM cayuvae pacuer
HOE  CONPOTHETeNHe MECTHOMY CMATHIU MOACHMThIBAEM LU hopy-

ac (21), 1.e.

T o]
Ropan = mr:""’im—FE-;wm.(1 + ; 1_'5] .

L cw b
=2.10-1 8('1 ‘-—8----] = 4,906 MIla
S 20+1,2) 7 :

[IpoBepacM NPOYHOCTE CORTIMHEHHA

N 0
Wy = P = -132[][’10 = 4,33 MIla < K}, 5 = 4,96 Mlla.

IH

[TpuaHOCT VOCCTIETEHR,



3amaua 4.1.2. Paceywrars nmofiorylo BpyOKY, WacOpaseHHYID Ha
puc. 12, no HexoaHbIM AaHbIM Tabu17.

TaGaumyga 17

l" Ne Hlrxogume nanneie
! mapH- ; N, tts, b, ]| R, | Rape | Tons Marepnaai, Yenosns ske-
auwra | kll MM | MM | MM | MM |  copT NAYATALHH
1 | S0 30 | 150 | 200 | 60 | 400 cocha, lc Al
2 By 35 125 235 i 450 v, 2c Al
3 70| 40 150 250 50 200 | xegp, Ic A
4 60| 45 120 | 275 | 90 600 HTEH, 20 i
3 A ﬂ_[}'____a_l‘.l_I 175 ) 250 [ 73 | 600 | AncTEeHHHLA, e B2
G 90 35 1530 | 225 ¢ 60 | 550 HeeHb, 2r b3
7 100 30 150 | 200 | 33 | 500 |  nuxta, lc i}
| 8 | 70 25 1175 [ 200 [ 65 [ 400 bepeaa, 2c B2
9 90| 45 175 | 275 | BO | 550 Ba3, Ic B3
to 120 30 200 [ 250 | 70 | 350 ek, 1o A2

Jagava 4.1.3. [aa spyOxe, HaoOpakeHnon Ha pHc.12, onpeienuTs
tpefiyeMplif paimep no padtsiy Tadua 18, yuuThIBAH Bee  OCHOBHBIE
TPeDOBAHMA K KOHCTPYHpOBAHWIO BpyOxH. MaTepHaa Opycper — cocta
BTUPOLY CORTA. ¥CIOBHS DKCILTYATANMH — HOpMAThHbIE,

Tatbauna 18

M . HexoHble qasiihe
RapH- [ N, Ceuepme | Couenne k- oy | dew Fryn, | Herompi
anta | kH REPYHETD Hero nonca MM MM | PAIMED
MoECa i
By 3 by | k|
1L | 105 | 150 [ 150 | 150 30 - - L,
2 105 | 150 | 150 | 150 ” 30 - A
3 105 | 150 © 150 | 150 - 30 - s
4 105 [ 150 [ 150 [ 150 - 30 - o T
5 | INJw| 150 | 150 | 200 | 35 60 L
6 [MWly | 200 | 2000 | 200 35 - 60 S
7 [Wlgn | 200 | 200 | 200 ;@ - 15 60 fix
B [ [Nl | 200 | 200 [ 200 35 - 60 | aun
o [ 120 | 175 75 | - | 406 @ - hap
0 | 120 [ 175 | - 175 4o - - |k
1 120 | 175 | - 175 - Al lex
12 120 175 175 = g0 [ - | < Aon

Hpumedanne,

Ilaa cumeonamn [N,

i [M i NPANLMATE OpeaeibHYO

HEC VLIV I CRIOCOOMOCTE "' — HHGKHEID HOHCE AN "R — BEPXHETO TIOACA.

Pemenne (papuanT 1), J18 cOCHE BToporo copTa HpH HOPMAa/LHBIX Y-
JOBMAX IKCIUTYaTaumu corfacio tadt.6I] npHaokeHHa ShIMMCLIBAGM  3HA-
YEHMS PACYETHBIX colpotHBiennit R.= 13 Mlla; Rym, = 70,8 = 5,6 Mlla;




R 3 Mlla; B, = 2,1 MIla; pacuerHoe CONPUTHBIEHKE ApEBECH HL
cMATHIO nod yraoM o = 30° Gyaer pappo:

13
R = 13 — =9 2 Mlla.
1 +[ 3 —Ijsingm

Jna toro yroObl CLPETENIHTD TpefdyeMylo BLICOTY CCYEHRA HHMUIETO
pacTAHYTuro Opyca, neoGXoaumo naiTH ray6uuy BpyOKu. TpefyeMmyio
[LIOIMA/ b CMATHA ONpeacaseM Wa (popmymst (5):

3
gr = Ne MBIV 0114 02 - 114 e,
Reva 2,2
bh,
C Apyro# cropoHbl, A, = 2., UTKYNa
Cs ol _
A cosa 1ldeos30°
h.,P = b = 15 =G,0 oM.

M3 ycaoBuAa TPOYHOCTH  HWKHEID  pacTAHYTOTO  DJCMCHTA - TI0

peaataenHoMy ceyennw (25} Haxonum:
¢ . -1
-“11;{-: = NP = 90,9310
Rm, 56

rae N, = Noeoso = 105c0s30°=90,33 kil - youaue 8 HHAENEM JTEMEHTE.

[lo wasectnoi maomaay AL naxoanM
162

w_ Ay, _ 182
k?p_ -:I.-F 'hnp_iﬁ'

B COOTRETCTBHA © COPTAMEHTOM MIIOMATEpHANOB CUKie K aTOoMy
paamepy 6pyc BuicoTolt £ = 175 mm. Oanaxo nprimmacM ko= 200 MM,
VIHTHEBA Tpcﬁ-uﬁalmﬂ LA BHIARHOID KOHCTRYHPOBAHH AOOOBLIX
BpyGOK, a HMEHHO, HTOOBI by € (1,3} OxoHuarcnibHo NpHIMMAaEM

aid HiKHero nosica Gpyc  cedenmem 150200 MM (ana Hero
fep = 6,6 cu < (1,/3)0h = 6,606 M),

= 0,0162 M% = 162 cv?,

6,06=174 cm.

[Ipaktuueckas pabora Ne 4. CoeiHEeHUs Ha HaresX.

HarenaMu 1massipaloTcAd I'MOKME CTEDHHW, [UIACTHHKM WM HILIE
BRJALIBIIIH, [peMITCTRYIONME BIAKMHUMY CABHIY COCAMRAEMBLIX DJICMEN-
FOR ¥ paGuTAOIIAE B OCHUBHOM Ha HorkG. HarcJbHBIC COAKAEHHS
ARMAKITCA OEApACTOPHBIME, YTO 00eCHeuHBACTCA JAMEMICHUEM Hare/ls b

HarefbHOM eI,



Hareaw OniBaioT mracTHHHatsiMg W inHiapHYeckumi. K nocies-
HHUM OTHOCSTCA OOJTH, UTLIPH, [BUIH, WIYpyubl, rayxapd. Hau-
GOMLLIEE TMPHMEHEHHE B NPAaKTHKE CIPOHTEThCTRA MOTYUHAR  HAMHA-
PHYECKHE HArLMH, KOTORBIE B 3ABHCHMMOCTH oT BHIA MATCpHATA MOIVT
GbITL HM3TOTOBACHE M3 CTafK, ATOMHINA, CTCHTOTLIACTHRA, TPUYHBLY
nopod gepesa - Ay6a, Oyxa, Oepesbl. LuminapHYeckHe Hareqd uame
RBCETO HCIIOALAVIOT NP BRIIIOAHEIIHH ¥3M0BLIX ¥ CTHEODRIX t‘.Uli[}HH{E]lHI:'T
3eMeNToB. OGui BU CTEIEDBUrO CONPAKERHH NOKAIAH Ha pHe. 14,
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Puc.14, O6uaii B cTHIKA Ha HEAMVIPHUCCKHY HATEIAX

KoHCrpyupya waressnoe coeaunenne, Heo6XofHMO  yyMTBIBAIDL
CAepy e TpeboBaHR:

1. Passepel Haresefi OpMAMMATH B COUTBEICTRHE C COpPTAMEHTOM
(em. Ta6n. 511 npraomkens),

2. Thop nuauuapwseckue Haresn (WThIpU, crepicHu, GoATs) OTBED-
CTHA CBED.IMTD B TIAKETE NOCAE COOPKH COCANHEHHS IHAMETPOM, PABILIM
ARaMeTpy utaread. I'sosiu dee € 6 mm safWpaTh Ges paccRepiIosKH



orsepetit. Ilpn d > 6 um (a 474 nopoa ApeBecHHBl H3 OJIbXH,
AMCTECHHRIGL, AyGa npn d, = 5 MM) TpeGyeTca NPEABApHTENILI0 pac
CHEpAMBATL TIC3a JHAMETDOM 0,9d,,, 0 veM YEa3BIBAETCA R TTPOEKTE.

3. UTofinl HCEIIOMMTL PACKAIBIBEHHC IDERCCHHLI, HeodixOIHMO COMTINTATD
HOpMB{ PACCTAHOBKH HAIGJEH COMTACHY . 518 5.19, 5.21, n 3.22 {1].

PaccToARKS MEXAY 0CAMH HHIMH/DHIECKHX HATenel B0jh BOJIOKOH
ApeBecHibl Sy, LOMepeK BOJAOKOH S # O KPOMKH 3TeMEHTa A0 NEpsoro
pana Harenel Sy (em. puc.14) aomkubt ObiT:

s craabHBIX Harenelt Sy = 7d; S; = 3,5d; 53 = 3d,

N ANOMHHHERBIX M CTEKNONMaCTHEOBEIX — Harened  S5,=6d;
S5y~ 3,5d; 53 = 3d;

1A ay6osbix Harenei Sy = 5d, 5; = 3d; 53 = 2,5d.

[Ipw Tommuue naketa b mexbie 104 j0nyckaeTesd PUHUMATh:

AAA  CTAABHEIX, AJIOMHHHEEBRIX H  CTEKIOTLTACTHKOBRIX HareneH
ng Gd. 52 T 3|5f, Sy = E,de

s Ay6oseix uarenelf Sy = 4d; 5 =5; = 2.5d.

PaccTodaHHe MCHGTY OCAMM MBosiel BAoIL BOAOKOH JIDEBECHHD! JUIM N
GMEACMBIX  STEMENTUB /0N ObITh MPHHATO coriaciuo rpadmky (oM,
prc. 14,2}, 1A aneMenToB, He npoduBaeMbIX HaCKBO3b TROYIAMH, HE3ABHCH-
Mo o7 WX TOUIWER NpHEMaioT 5y 2 15d. PaccTodHie 0T TOPIa 3AeMeHTa 10
NEpEONO psia TBO3AEH Bo DOCX CAYHATX [IVBKHO 6hITE 52 15d.

Paccrodiue Medy TBU3QAMH TIONEPEK EBOAOKOI APEBECHHBI MK
npaMoit paccTaHonke TRO3ACH N0/KHO Gerrh S,24d, MpH THAXMATHOH
pACCTAHOBKE MM PACCTAHUBKE KOCBIMM DAAaMH T00 YTADM 45° (cm.
pac.14,r,a) 5T0 pacCTOAHUE MOXKET GRITH yMeHbileno o Sy = 3d.

Pacctoanue Sy BO BCeX cAyUaAX NPHIHMACTCA He MeHbue Ad.

Jdna wypymos W TAyXapeid OpH 3aBHHUHBAHHW KX B OTDERCTHA
muamerpom d = 0,84, paccraloBra B COEAHHEHWH TIPHHHMAETCA che-
ayiowas: Sy = 10d,; S; = 53 = 5dy.

4. [luaMerp TEO3fel ciackyer MTPUAHMATE BE Hoaee 0,25 ToMMHB
npoOHBaeMLIX DIEMEHTOR.

5. [ipu unpefelenuy PACHETHOR [LULHal 3AlMEMIEHHA KO THO3AA
e cAelyeT YMHTHBATL €r0 JA0CTPEHHYIO YacTh JIAMHOH 1,5d. Kpome
rAC0, W3 ANMHB RO CIELYCT DTHKMaTb o 2 MM Ha Hadanil 11on
MENCTY COECAMHASMBIMH JTEMEHTAMY.

[pit cpo6GOAIIOM BRIXOAC TBO3A M3 [IAKETA PACHETHYIU TO/NUHAY
AOCTeHEro HeMeHTa CIEIYET YMebllath Ha 1,54,

§. PacyerTHad AMHUA IALEMJACHHOTO TROZMH A0MAKHA GbITL HC MCHL
we 4d. Eciau oHa McHbire, YeM 4d, To rBo3db B paGoTe HC YHMTLIDARTCI.

7. HDas pHecneyenuss NMIOTHOCTH HaredbHOID COSAHIIEHHA W3 oBuern
yucia Harchaed JoAXHO ObITh DOCTARIEND ¢ KAMIOH CTUPOHB CTHIKL HE



menplife 3 Goaros (Takoro e guamerpal. B CopAWHEHMAX HAa TROIJVIX,
RIYpYHax ¥ TAyXapiX MI0THOCTH ofecriednBaercsa 6ei GoATOB.

8. Hareaw caeayeT pasMenarth lipeaMymectrendo B 2 uax 4 pAna.
[MocTadoBEAa HaredcH Mo cepedMHEe IMHPHHEL JOCKH HEXeNaTeIhHa, Tak
Kal 318Ch BOZMOMCHDBI YCyHIeUHRIE TREMHHEI,

9. [py pacueTe HATCAbHBIX COCJWHEHMA PACUETHAR HECYUad CLO-
cOGNOCTL ONpEACAseTCd Ha OAHH "cpes” "Hareada Kak MHHHMATbLHAS
BEJIMHHHA W3 YCIOBHH CMATHA flpeRecHiibl HATeALHOrO THes a B KpaitHes
i cpeaHeM (ecny Takoll uMeeTca) sieMenTax M MsrHGa Harens. "Cpes”
Haread — IMOHATHE YCAOBHOE, N0 HHM NoHEMAETCH [IEpeCcedtHHE OCH
HareJid o RO MERayY CABHTAEMBIMM SIeMEHTAMH.

ITH TpH YCIOBRMA MOAYYIIOT HEMOUPGACTBENHBIM pAaCcieTOM L0 Gop-
mynam 1abn. 17 [1]. HexoTopme panHble 3706 TaGAMILL DpUbeensl B
Tat.1. 1911 npuackenna.

llecywas cnocoGuocTs wypynos H Tayxapeil (sunaToB) onpeaens-
ercA N0 [paBHiIaM pacdera JIAd CTAALIMX nHARHIPHYECKHX Harened ¢
AHAMETPOM o, PABHLIM AHAMETRY HeHapesHuH aCTH BWHTA, KpoMe Ciy-
qas. Koraa 3ardyGacHue raaakoll wacry swira B ApesecHHy Mcuee 2d. B
FTOM cAydae PacyeT CJAEAYET BECTR TO BHYTPEHHEMY AHAMEIPY ociat-
TENHOTO pe3nGoil CeycHUA.

HareapHnle coegHHEHHS CO CTaALHLMH HaxiaakaMH (puc.13) npH-
MOMAIOT B TEX CAyYasx, Koraa ofecmetdeHa HeoOXoaHMads TAOTHOCTh
mocTaHopky Harene#. C sroH 1edb0 B HUX MCHOAL3YIOT WYPYIL, Iay-
xapin  GOATH. [TyXHE CTaibHbIE HATENH JIOMKHDI HMEThH 3ArTybieHne B
ApeBecHHy 11c MeHee 3d.

al

2
7

Puc.15. HareabHee cooTaIenHA ¢O CTAALHLIMH HaKTaIKaAMH



Coenena Co CraibHbIME NaKAAIKAME, BCTABAACMBIMH B npopein
xepessyyoro aseMenta (cM. pre.15,8,1), 6o/jee APEANCUTHTENLHD, TAk
KaKk TpH OpOMMX OAWHAKOBBIX YCAUBHAX ORH GOAanaloT  GOABIIEH
HeCYIUEH CMOCOGHOCTBIO, IBM COC/MHEHHA C HAKNAAHBIMH CTATbHLIMH
noaocamy (cu. pnc.i.ﬁ,arﬁ}. Opuako Takde COEAHHERH tonee CAOXKHBL
© M3FOTOBJACHMM M BOAMOYKHLI K NPHMEHEHHIO THIlb TOIAd, KOTLA ecTh
yCAOBHA MPOH3BOJAHTL  CBEPTOBKY OTBEPCTHI  OAHUBPEMEHHO U B
ApeBECHHE, W B MeTaLIe,

HareabHble COEAMHEHHA CO CTAALHbIMH HAKIAAKAMA H TMPOKAAAKAMA
PACCUWTHEBAIOTCA COTAACHO O6IUAM YKa3anKaM, OTMedeHHbIM Bhllle, Aph-
yeM B pacdere W3 YCAoBHA M3THGa Hare.s CACLYET npHIEMATL HaHGOTh-
Wice 3naYeHKHe Hecyeil CnocoGHOCTH.

CTanbnbic HAKAZAKM H OPOKTAIKH CAEAYCT [POBEpATD Ha pPacTH-
e o OCAa6AEHHOMY CEYEIHIO M Ha CMATHE HOL HalCAeM.

llpu HampaBAcHHK HEPEABACMOTO nareneM YCWIHA nojg yTaoMm K
BOJIOR H R ."[]JEUCEZHlIbE EDHPDTHEHEHHE CcMHTHIG B HargJLHOM THe3 e
HIMEHKTCA, [HU3TOMY pacdeTHY HECYLIYlO cHocnfHOCTL Hafo A0Moa-
HUTEIBHO YMIOKHTD!

a) na woapuimenT koo — NMPH pacyeTe HA CMATHE IPEBECHHLI,

6) na ~ko — npM pacyeTe Harels Ha HArKG, MpHYeM yrod o MpHHd-
MaeTCA pABHLIM Hawbo/blieMy W3 YTAOH CMATI HaTCAEM DJIEMEHTUB,
IpAMBIKAIOUTAX K PACCMATPUBACMOMY TIBY. Frafelusa koo HpHBELCHBL B
rata, 2111 nprIuKEHHA .

Npwu d <6 vy (T.e. 004 reoaaeii) ko = 1.

119 3eMEHTUB ¥3 APEeRECKIbI IPYTUX TIOPUI, NPH APyIHA YCAOBHAX
TEMIEDATYFHO-BIDKIIOCTHOTO  peikHMa IKCTTYATAIME, HaAHuRd TONhKO
OCTOAHHUN HJM KpaTKOBPEMENHOH HArpy3kM, a Tarxe B KOHCTPYKUMAX
FHAPOTCXHICICCKHE  COOPYKENHR  HECYmas cnocubHOCTE  CORLRMITEHHA
oJKHA GWITE CKODDEKTHROBAHA ¥MHOMETHEM.

Ha cooTBercrpyoniHe Ko3PQHUMEHTH Mn, M, My (e, Taba.7II, 811,
9Tl npuIcESHKA) - MpM pacuere W3 YCLOBUHL CMATHA ApEBECHHbl ST
MEHTOB,

Ha KOpeHb KpagpaTHBIil H3 3THX xoachpuLHenTOR ~ TP paciere H3
yvenopus Markba nareas. -

CoeMiHENHS HA MAACTHHYATBIX HATEAAX B COEHHEHIHR NEPERARMBIX
KOHCTRYKIME [IPHMENAINTCA JHub A CTLTaHRatia GpycbeB B COCTaB-
HpIX GanKax, apKax, BEpXHMX ToAcax QepM. Il 1acTHHYATHIE HATeIH
WAFOTARAHBAIOTES] M3 TREPABLIX UOpOA Acpebd (ay6, OVE, Gepeza) ©
pasMepami, HsoOpLKeTHRpIME HA pHe. 16,



Puc 16, CoeaHMHenHe 1A MAACTHAYATEIX HATENAX

Craaunpanye no BHCOTE 60JIeE TpeX OpYChER HE HOMYCKAETCA.
PacueTHas Hecynrad cnocofHOCTd odnoro AyGOBOIO win Gepesouoin
HareJsl ¢ paiMepaMH, H3oOpaKenHniMH na pHe. 16, onpesessctca o

Bopiyare
T — 0,750y, (umn 756, wc), (26)

e E-im — WHPHHA WIACTMHYATOrG HAredA B CM, NI CKDOZHBIX Harened
bp: = b, nas rnyxux nareaei by, — 0,56,

3agaua 4,21, PaccumraTh ¥ CHOHCTDYMPOBATD CIBIK HIMKHEIU LOACH

depMbl. CXeMa CrWiKA TpescTaRicHa Ha pure.17. HMoxoassic ganmnie

H3ATH W3 Tatn, 19,
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Puc, 17, CxeMa cTeiEa



TaGawua 19

| HexoaHbie ,uall__ﬂqmre JUIA IO BAPHAHTOR
Ne A o e B
papH | N, kH dMareprax YeonoBna MaTepuan Jinaretp
aTa 3NEMEHTA, COPT | DHCILIYE- - Haremis HATEIH,
TAUHH MB
i 70 cocHa, 1c Al CTdL 10
~ 2 1 %0 enn, lc A3 amoMuInit 12
3 W0 | apcreenusgs, ic B2 CTERTOILIACTHE {4
4 120 keap, lc Bi CTaNh 16
3 130 oaexa, Ic G2 A EMBL 16
6 140 nu¥Ta, tc B3 CTEAOLIACTHE 18
| 7 150 cocHa, lc A2 ATFOMEITHE L
8 160 |ancreenyyna, 1o B2 CTATh 18 '
9 B maxra, lo A2 ; ayh 20
10 110 ens, 1c 52  |ApesecHo-choiiubil naacTHk 20

Bapuant 3aa4d SalaeTca TPeX3naqlbiM HHCAOM [0 NoABAPHAHTAM
A, B w B. Hanpumep, 128 — aro agaywt: no A — papuant 1, mo b — Ba-
pianT 2, o B — papuant 8 wam umeem N =-70 xH, marepwan anemenra
ellb, YCAUBHA 3JHCOAYaralWy -— A3, mMmarepuan Hareqd CTAIb, AHA-

Merp 18 M.
B peavasrate peieHHs sajaud QoKD ObITh MOJYYCHBI CeveHHA

MOACHLEIX Jocok fx§, onpoaeieHo HeolxOAKMOe KOAHYECTBO HarencH u
MpOM3BENEHA WX pPAaccTanoBKa, onpelefena JAWHA Hakiagox [, #
NpokAasor (cedeHue KX MPUHATL KAk JUIA MOACHBIX JOCOK), TIPOBEPEHDT
HALIPAMEHHA PACTIKENHA B OCHaf/IEnHOM CEYEHMH,

Pemenue (papdant 111). Wexoausle gmimble A1 sapwanTa 1110
N = 70 kI, Marepuan 31eMenToB - COCHa NMEpPBOTD COPTA, YCMOBUA HKC-
mayatauui — Al, HareJu cTajbHbie, JMaMerp narejei — 10 mm.

Jlna Marepuana cocHbi HEPEOTO CUPTA, WMEINLIeln OCE0NEHHA B Ceye-
naw, cormacHo tat 61 npeamkeryA waxogum Rom, — 10-0,8 = § Mlla,
Jlaa yeaomuit axcnuyaramsm Al no Tada 811 npiiokemas ueeem =10,

Wz dopmyas (25} pacuera pacTAnyTOre 3JICMEHTA ¢ OCAa0NeHMAMKE
HAX0HM TReOYEMYIO ITOLA\L CeueHns:

- -3
5= % = f_f!_*;ﬂ = 0,00875 m* = 87,5 cu’,

[losAc cotTOMT K3 JABVX JOCOK, NO3ToMYy TpeGyeMad NAcAlh OMHOH
qocKu Gyner pagua AT~ 87.5/2 = 44 o’

Ceyenne ociaaledHo ABYMA OTDEPCTHAMH  TI0J HANCJH, TIO3TOMY
MA0IATH GPYTTO 0AHOR JoCKH GyaeT paBHa Ag, = AT + 2d6.



[Mprmacy no copramery Aocky cedetten 50x125 mm (Agy= 62,5 o,
A= 52,5 cm® > 44 cv®). (Bamsiae no copTaverry cesenvs 40x125 sy wm
30100 MM He HOMXOAAT, TaK KAk L7kt 1iX A, < AF).

Hoacuuraem mecyuryw croculsocrh Warensi. [To tata, 1910 LIPHI-
HEAWA 19 CHMMETPHUIIOTO COEAMUEHHA HAa CTAALHBIX UATHILIPHYECKHX
HAT'ETAX, T-[E,‘E}TI_I.I_H.H Eﬁfﬂ:ﬂ!‘jl!m‘.ﬁ:- CORMT Cpedd HADCTIH naBHa:

— {3 YCJIOBHA CMATHA OPEBECHIE] KPAHNET0 3)eMeHT

Tewa =U,8ad = 0,851,0 = 4 xH;
— H3 yCI0BHA CMATHS ANeBECHHM CPEIHEND 3MeMelTa
Tewe = 0,5cd = 0,551,0= 2,5 gH:
— M3 YctosuA HarnGa narens
Tw= 184"+ 0,024 =1810°+ 0,025 =23 ¢H
(110 He Gomee 2,5d° = 2,5 kH).

3a HeCY MY CROCOOHOCTD Cpesa HareAd npHHuMaeM T, = 2.3 wH.
Harenn deTnipexcpessmiii, H03TOMY ero HeCymas cnocolHoeTs

Tiiil.l' = ‘Ji-"?llmm == 4'2.3 = 9,2 kH.

HeofixoauMoe KoMHYecTBO Haredell ¢ Kask/ol CTOPOIM  CTLIKA

JAONEHO OLITh HE MeHee
n=2N/T=70/92 =78 mr.

llprHirMaem 8 taresell, pacnosaras ux B aRa paaa.

[lo paune wawtanzn narean paccranasamBaeM ¢ waroMm S, = 15d =
= 13-10 = 130 mm. Toraa gavua MOAYHAENAAKA {HAM NoAYnpoRIagKku)
Gyner pasua [, /2 = 55, = 5150 = 750 mM. [oawas aiuna GYneT B asa
pasa Oojbwe, T.e. L, = 1500 mm,

[TposepsieM BO3MOKHOCTD PACCTAHUBKH HATENEH 10 BHICOTE CEMEHMA
noaca. [laa 3Toro NoAcyiTaeM npeaeisHbie AT PACCTANORKY HAl'tTeH:

53 =35d = 3,510 =35 mm; 55 = 3,04 = 3,0-10 = 30 mm.
Bca Bulcota mosca coctonr W3 25 w53, Te parpa (25; + 53 =

—2+30+35 = 95 mm. TTocKo/ LKy NPHHEST NoAc BLICOTOR A, = 125 MM > 95 MM,
Lrar .Sy # 53 MOMHO YRETHIMTD K IPWHATL MX DABHLIMH

S 45 MM (> 33 mm) 1 Sy = 40 v { > 30 M)

Hanpsakewia & oCTafueHHOM CedeHEH 110ACA MONCHO HE TIPOBEPATL,
TaK KaK JJIA HEro NpHuAaTo A, = A%



Samada 4.2.2. HalTi npeaanbHYIO HaTpy3KY, KOTOPYI) MOMET Boc-
HPHIATE KpellIeHe packoca, OpMMBIKAKINErO 1oi YIAOM ¢ K NOAcy
depmor {puc.18). /launme ana pacuera B3ste nmo Tada.20 (nposepry
PACCTAHODKM nareledl He NpoM3BOAKTb, CYHTAA, TO OHA YAUBAETROPHET
Tpetosanuay CHull),
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Prc 18, Cxema yana

_ Tatawpa 20
HcXoBMe AaHHbE [ 10,1BapHANTOR
Ne A b B
RapH a® TommmEa 2amexTon Marepnan | Anamerp
4HT3 a, MM €, MM Harens Harens,
; MM
L | 60 50 60 cTamh 2214
2 43 40 #il) aNmMHAHNH 3512
3 45 &) 75 CTERAOMAACTHE 2016
4 30 40 50 CTAIb | 3214
5 30 50 5] amoMuHni QD18
6 | &0 50 a0 CTANk 3Z16
7 43 6 6 CTEIIOTLTACTIE 1 3@s
8 6 b ' 50 AAIOMHHHH 214
9 50 50 60 | crekaommacrix 316
t0 40 | 40 40 CT# 1l 2514

Pexkomenaaunn K peilendr. [lpu pewenmy 3THY 3a/ay, B OTAHYHE
OT Tpelbliyumx, neolxoaumo s pacuer bBoecTH  koahdwnuent ko
(mam ~‘ke ), yuHThIBaIOUHE nepefady YOaKA HAre[sAMH mog yTAOM o K
aomoknam (Tabu 2111 npraoaenns ),



Jagaua 4.2.3. Halitn neobxomumoe ducae aarenedt {rooanefi, Gor
TOB MM BHNTOB) W MpOM3BCCTH MX PACCTAHOBKY ANA  KpCrLaeHHH

CTANBHBIX NAKIAA0K 10 pHc. 15, HeXomHuie ganuste R3aTh 13 TaGn.21.
Tatbaupa

I W Hcxogrne sanneie 3
wa- | Cxema [ N, | Ceuense |~ Tlopoaa Venonita Tun RareIed
pr- | mo | xH |saemena, APEBECHIbI akciaya- | (JMnametp, oaHHa)

aHral pic. 15 MM TAIMK

1 a 24 | 175 = 175 IHXTa A3 reosgn 3x120
i 6 | 30 150 x 150 cocHa 51 rayxapu 10x80
3 B 221200 < 200 fepeaa A2 GomT @12
4 r | 20 [150 = 150 Keap 2 60,17 214
2 a 18 {173 = 175} Ancrsemnnua Al roayxapn Sx80
o & 20 [ 130« 150 HCEHB b3 reasas S«100
7 B 18 1175 = 175 e B3 BoTE 16
H T 16 | 250 = 250 BAl B2 BoATH 2316
g5 | a 22 | 200 = 200 £1h B raryXapr 16100
1 £ 17 [ 200 = 200 Iyt A2 __vBoaam 4x100 |

Penr¢nve (papuant 1). Chauata naffiieM Hecymyo cnocobHOCTS o/-
HOTO cpesa Harens (rposas). JLAA 3anamore oAy as ona onpeacseTcs
HCXOAA W3 paGoThl FBO3AS HA H3THO W DPHTOM 10 MaKCHMATLHOH
Bequuuue cornacie Tabn (911 npunowenns, t.c. 4,04% C yuerom
MOPOALL APEBECHHDI COC/MIIEMIIX 3MEMEHTOD ¥ YCIUBNH SKCIYATH[H
HECY AR ¢locoBHOCTD OQHOTO Cpeda rBa3l

Tpu = Jm,Jm, -4,0d% = J0,8./0,5-4,0-0,5% = 0,848 xH.

lpiauMaen CTaTbuyo HAKAAMKY TUTIAHOH 4 MM, TOTJa TFayGiHa
SAIEMIEHAH 1BOAS

ﬂa:m =£ra_f"{]-2_1|5'dﬂ :1E|ﬂ"ﬂ.4" ﬂrE_LS'{}',S:

=10,65 eM > 4d | = 4-0,5=2 cm (rovaub samemren).

Hecymas criocofnocTs oaloro Cpesd TBOAAA M3 YOTOBMH CMATHA
APERECHIIL

Teuw = 0,35admam, = 0,35-10,650,5-0,8:0,9 = 1,34 xH = 529

Ona saeemoMo 6oabiUe, 4eM W3 YCUUBHA H3Tuba I'BOAMA, H03TOMY
dd  pacqMCTHYIr HECYIUYIo CuoCo0HOCTE Cpesa  TBO3AA  IpHHMMaeM
FU = 0,848 xH.

T'BO3ak paboTaeT Kak OAUOCPEINsIE, NOITOMY PACUETHAA Hecyian
CIaCOGHOCTL ero Gyaer paena 0,848 w1



HeofxoauMoe K0AHYECTEO rBo3aed 1A KpelcHHA OaHOH TLAACTHIN

N 2
S, A BT R
T N YT S

[Ipurumaen 16 reosgel, paccTasmsid #X B ABa pAja 0o 8 WITYE.
PaccToAHHE Mewny oCIMM TEo3aed BAOIL JMHHBL 3JeMenTa [ipH-

HuMaeM 5, = 15d,, = 135 = 75 mM. PaccTaHoBKa [BU3AEl TInka3aHa Ha
pac.19.
N : E}L [ [ ] [ ] - [ 3 - [ ] 3 N
E [ ] » n [ ] (] L ] [ ] L

Prc 19. Kpenmenve cTANbHBIX HERJAMOK K AepEBARHOMY IEMEHTY

[lpopepka OpoyNOCTH  CTAILHBIX  &KJAJ0K No  ocAabAeHHOMY
CUCHHIO!

N 24 2410
. — = - - —_

PT o4 2.(4.0,4-2-0.5-04) 24
[pourecTs ofecnedena,

=100 MIla < R =210 MIIa.

OI'PAXXIAIOIIME KOHCTPYKILINN

Orpam/eHds CTeH, NOKPBEITHH W NepeKpLITHA B KOHCTPYKIMAX M3
APpeBa M [IACTMACC MOTYT ORITh BEIMOJHEHbL

— B M€ PR3JIHYHBLIX HACTHACE, YAWKEHHBIX M0 IIPOTOHAM NOKPDLITHA
HaM pHreasM daxeepra;

B CHle WHIYCTPHAJIBHBIX [MMTOB, VKAAIHBaEMBIX Ha UPCIUHBL

MOKPETHA HJOH HeCYHNIHE KORCTPYKIMY KapRaCa 3JaHHA,

— M3 KpYMHLX HEAYCTPHAABHHX [MEHEARH, MOHTHPYEMBIX, KaK Mpa-
BUIO, 1A OCCHOBIBE HECYINME KOHCTPYKLUHH KAPKaca 3JaHHA,

B cocran orpadJalnmndX KOHCTpYKIMH B ofmeM ciydae BXoJaT
HACTHJBI, POTOHBL, WMTH, MAHeIH,



[TpaxTrueckas padorta Ne 5. Hactuibl.

HacTHaul MOPYT ObiTh BHNOAHEHHE W3 JOCOK, OpPYcKOB, JMHCTOR
datiepnsl, pepecit-CTPYKeYHBIX ILIHT, CTEKIOMLTAcTHRA W Jp.

Pacyer ACpCEAHHLIX HACTHAOB MPOHABOAHTCA no CXeMe ABYXILpO-
JACTHOH GAMKH HA IBa COMeTainHus Harpysok:

1) cobeTeensbill BeC M BpeMenHasn Harpyska (cHer);

2) cofcreeHHBl BeC M cocpedoTonennsiii rpys P = 1 kH ey = 12

[Ipopepka NpOYNOCTH ACTHIOB OCYIICCTRIARTCHA 110 hopMy ae

o= f{f < Rm,. {37)
llpopcpka NMporuGoe NpOHIBOIMTCA no oOBIYHOH QOpMyAs Kak 114
HITHOaeMOre 3JeMEHTA, [pH 3TOM MAaKCHMAILHAA BEAHUMHA [POrHGa
LA ABY XITPOAETHON GAIKH nogcruBacTca no Gopyylie
. nrd
L (38)
384 EJ
CocpeloToue bl 1pya P Cuntaercs IpHJIOKEHHBIM K JIBYM JOCKAM
(Gpyckam), ecam paccrosdMe Memdy ocame gocok (Opyckos)  Me-
#ee 150 My, mpu paccTosandd Gogee 150 Mp Bech TPY3 npHKAAIbIHACICH
K 0AHOH socke (Gpycky ),
Npw mamiuiy gROMHOTO HACTWMAZ {0/MH 113 KOTOPMIX 3ANTHTHbL)
Tpva P pacupefessercd #a WMUpHAY padouelo HacTHia, pasdyio 0.5 M.
Mpu pacyere NpOYHOCTH HACTHAL Ha AeHUTBME MOHTAMHON Harpys-
Kil PACUETHOE COLPOTHEIEHHE JIpEBecHHbpl yMHOKaeTcd Ha koaddu-
meenT 32, = 1,2

Juayenns TMpordGos M @AATHOAWIUMX  MOMEHTOB B MACTHIE
SHBMCHMOCTH OF CXCMBI Cro pafoThl nﬂj‘mncﬂcnm Ha pHe.27.

a
fq f’q
MO I (O PII I T

b —-% S TS3—
R

284 £ 2 H=-g£ |
; {432 1
RS S P 1> B

(DI gRRRESRINRARARINNANE T Tj LTI
A A A ﬂ?[:, g

g
A

!
1|' - F J;" 'If ! 0 1u
u:;!ﬁ v f—‘ %u- 007l +0.207 51

Puc.27. PacueTiible cXeMbl HACTHIIOR!
a — paapesHble, § — ARYXHPOJACTHLIC

B



3anaza 6.1.1. TposepuTh HECyyI CIOCOOHOCTE ¥ NPoOrHoLL pato-
qux HacTwIog (obpemieTkM), BHIMOJHEHHBIX U3 COCHOBBIX JOCOK 2-TO
copta. flaMHble La# pacdeTod Bagrh M3 Tasa.29 n puc.27. Koadibu
HEHTEl HAZeMKHOCTH [IPUHATE: 08 MOCTOAHHON Harpy3ku y, = 1,1, aas

spementolt - yq = 1,4, War necywmx xodHerpytimi B = 1,1 v
Tatauila 29

Hexonhee aEHBE B
Ne | ¥enor Pacyer- | Hams- FPaccromieie
papu-| BHs Hax cxemal ume 3a- | CEEHRCY ey Pacuertan rar
anTa i amc- | VMIE HACTHIR | ppemyns | pperwo- | A000K, | pockams 5§ TPYSKE, KEL/M™
nrya- (petc.27) | 1u Ha- MM | CBETY, MM [IOCTUAH-|BpEMETT-
TAIDAH crta | Han HAH
1 Al | paspemeHHLE a eoth | 22w 50 140 0,26 1.4
2 | A2 | cnuoumol I3 HET | 19x125] - 0,15 | 1.8
3 | Bl |peopemewmsi| 6 mer | 16x125| 15 0.16 | 1.0
T4 B2 CUOLOR a ecth | 16=150 < $12 1 1.2
5 | A3 |paspeneremdt|  a ech | 32375 20 032 [ 20
E | b3 CITAIOLLHH [} _HeT 2ax 130 a 0,20 1,8
7 Al | paopeskKCHIIbI "] HET | 25x150 10 20 1B
B A2 CTLIOUMON a HeT | 42x173 - 0,28 | 2.0
9 | b1 |pupexsmmi]  a ecTh | 19x150| 15 018 | 1.6
10 B2 CTQILHOH ] et | 22x150 - ] 0,18 1,4

Pemenne (Rapuaut 1). PacueT HacTHAa BegeM Ana 1oJ0Chl (LUPH-
HoH B =1 M.

MakcHManLHLG MaruGamui MOMelT NpH NepsoM COMETAHHW Ha
rpyaok (puc,27,a) onpegeasercd no GopMyse
2 gy 2
M = gl = %240 -1.1
8 8

rae q = [qn'f;- *+ anfl]B= (0,26 1,1 + 4,4-1,4) -1 = 2,246 xH, ™,
baarosapda daawy¥lD 3anMTHOIO HaCTWAd JEACTBHE COCPEIOTOMEH-
Horo tpyza P = | kIl ¢ y;, = 1,2 cyuTaeM pacnpeneseHHbiM HA WWMPH-

Hy 0,3 M paGouero pactuia. Torfa pacucTias COCPCIOTOYCHHAA HArpy3-
Ka, NPHXOIAMIRACT Ha (IMPUMHY HacTéa 1 M, papia:

Py, 1.1,2
LT AN
S 0S T 05 *

Makcumanpaeit  Harnbaioyuii MOMEHT NpPH  GTopoM  COYETAHUHM
Harpysok (puc.27 a) Haxoaum uo dopMyae

A o .
A = qn.r,lri . 'F;JHE'IJ ” ﬂ,,_}.'b],‘] 'I,il " jr‘il,i
8 4 &

= 0,34 xH - um,

=0703 kH m.



{Jeeppann, GOAPe HEBBITOMAHLIM S48 NPUBEPKH TIPOMHOCTH HacTHTa
AyaeT BTOpoi Cavyal HATpYIKEHHS,
MoMelnT conpoTuBaeiiMg HACTH A

wr o bR 100 15-2,2° 100
6 b+sg 6 15+10

= 48, 4 om’,

100
rne —  HHCAO  AQCO, YREIAALEBEACMbIX Ha WHPHHE HaCcTHIa
btsy  B=1n

ITpopepaeM NPOYHOCTL!

. j -
_ My, _ 0703100 14,52 MTla < Rom, - 13.1,2= 15,6 M[la,

W 48,4
rae B, = 13 Mlla gan cochrr 2-ro copra no Ta6a.611 npHicsenns;
my = 1,2 - KoaQbMusenT, YYHTBIBAIOMMA KPaTKoDPEMEIOCTD

AEHCTREA COCPEAOTOYEHHOH HATPYIXH.
[IpoutneTh ancraToMHa,
CMoMenT MHepPIME HacTH.Ta

bR 100 15.2,2° 100
T2 bes, 12 15-10

=53 24 cm?,

[Mporkh Hacriaa

Hyd 4 4P
f = a gl _5-.1,5& 111’£:{]54 o,
384 EJ 384107 - 53, 24
rae " = gn + g = 0,26 + 1,4 = 1,66 xH /m.
Ipooepra NporHba:

f-ﬁéi__Lw{;L]
1110 204 150

[porufs Hacimia ke MpesbimacT npefeabdoro (raba. 1811 npuao-
SKEHs ).

Japaua 6.1.2. H3 yeiaosua NpouHOCTH Mo100paTh CRueHHE patouern
HACTHJIA TI0A KpOBAKG HM3 PYAOHHOID MaTepHada HWAH  BOTHMCTBIX
4eHECTOLEMEHTHBIX AMCTOR. Mcxoaubie Jaiibie B3ATs 13 Taba.30.



Tatanuma 30

Ne ~_ Hcoxoanme JaH¥LIE _
sapy-| [po- Pacuerias Ha- MarepHan Tmra Cxesma pabotel
awra | Jer. | rpyama, KH/M Harmuia, oopT | ackecto- HACTH A

MM | MOCTOSH- | Bpehen- | [IEMEHTHBIX

] Hau Hasg JHCTIN zen

1 71000 | 025 1,6 cocHa, 2o 1204 AEYXIPUAETHEH _:

2 ! BOO 0.20 1.4 nuxTa, 3o - ABY RIIPCACTHEH |
3 1730 629 | 18 | mcmempomade| 170 GAHOMPOTETHEH
4 400 1), 24 1,9 UCHHA, AC - OAHOTPOAETHRIHA

5 | 1200 ] 0,38 2,6 epeaa, 3c 1750 JIBY XTIPOAETHBL

b 1000 | 0,24 1.7 ay6, 2c : ARYXPOASTHLIR

7 1105 0,52 36 el ic §20H) OO POIeTHRI

H 1100 0,22 L5 | pai, lc - HOpude s b

9 [ 1100 | 046 32 | miaew, 2c 1750 ABYKIpOACTI B

0 | 1200 | .18 12 |  wemp, 2ec - ABY NN POTETHRLH

Pemenune (papuant 1), HacTHi nog acGeCTOUEMENTHYH KDOBIH
NpHHUMAEM B BHAC O6DCIIETRH M3 GDYCKOE. Ular ofpelerky HazHajacH
TakHM ofpasod, WTobsl HCT ONMPatcs Ha TpH OGpPYCcKa W NpH 3TOM HE
venee wem 100 MM ocraBanock Ha HaxJecTky auctoe. [das gaunoro
BAPMAHTA NOJIyHaeM 1mar obpelieTHH

B

1200 - 200

2

= 500 Mm.

Pacier pedeM Ha ogHy OODEINETHHY, A8 KOTOPOH MOCOHHDIC

HArpy3kH OYaYT Pasibr

g =0,250,5 = 0,125 x11/m;

p=1,605=08xH/ /M.

MAKCHMAIbHEIE HATHHA0WME MOMEHTLL IIPH COMETAHHH HarpysoK:
a) nocToAnHAA + BPEMeHHAA

p =
8

g+p) _(0125+0,8)- 1%

8

=0116 xH-M;



6) moctoatnas + P = 1,2 kH _
M =0,07g* + 0,207 Pl = 0,07 -125- 12 +0,207-1,2-1,0=
=09+ 0,248 = (0,256 xHm.

TpeGyeMbiii MOMEHT COTPOTHE/ICHHS OOPEETHHE

3
W= 0116197 _ 4 50000892 i® = 8,92 cu’;
- oyt
Wiops = 9257107 _ 5 00001647 of® = 16,47 cnd®.
. 1,2-13

B COOTBETCTBMH © copTaMeHToM npHHWMaeMm OGpycoR  CE4YEHH-
e 32x60 Mm (W — 19,2 av® = W),

[Ipaktuueckas pabora Ne 6. [Tanenu.

B KOHCTPYKTMBHOM OTHOIICHHM MAHEJM MOMNOC DAa3geauTE Ha a8d
THNA: PEGPHCTHIe W CO CIUTOMIHBIM  CPCIUNIBIM - CJAOEM. Pefipucine
HaHean COCTOAT M3 Hecymux pelep u obwupor (ogrol wan apyx). B
SARUCHMOCTH OT HASHAHYEHWA DeGpPUCTble NAHesl MeryT ObITh YTElLen-
HEIMH 1T XOMOANbIMH. B yTOILIEHHBIX LAHEHTX MeMAy ABYMA OOLIHE-
KaMH 3aKAaJLIBAlOT YTEMLIMTe b, KAk HPaBMAQ, Wil HEIODIOHETy MJIH
TpY ANOCTOPAEMOTD MaTEPHATA.

OGWHBKE BLMOANANT W3 TIPOUYHBIX ARCTOBBIX MaTePHAN0B! (aHepb:,
CTEKTONNACTHRA, APEBECHO-CTRYHEHbIX ILART U Ap. [Jasg wsrorosaetya
pefiep HCNOAB3YIOT JA0CKH, 6pycku, daHepHLe WBeaaepsl,

[TaHoi# 0o cOAoNbiM CPEJHHHLIM CI0CM COCTOAT H3 ABYX OGIUMBOK
W HAMEMHO NPUKASEHHOFO K HUM CDEAMHHOTO CIoA M3 nedonaacra, [lo
KOHTYPY [aHeaw  yorpaHpainT o0paMieHue W3 TBCPAOro  JMCTeBOIO
MATCpHAAA MW Aocok. [Ipu stoM ofipaMieHue i OGIUNMERM COCAUHAKTCA
Mexay cofoil TOABKO NOLATAWERIMA CHASHME (rEoRaAMI,  WYPYLEANH,
GoaTaMll), BCACACTHHE Yero 00paMicHHe He BRIAKYAeTcd B o0y
paory Nlapcan. B TaRMX HaHENHX HOPMATbHLIE HANPAMEHNA BOCIDU-
HMMAITCA Toabko OOMIHEKaMH. [n8 06IIMBOK HPHUHMMAIOTCA TOHKEHC LI
MPOYHBIE THCTOBLE MATCPHAR: CFalk Tomummpol 0,5 - 1,2 M, amosu-
nuil ToamuRol 08 1.5 MM, CTCKAOILTACTUE ToJwHHOH | 2.5 M,
ACEECTOIEMCHT TomLMIo 6 - 10 MM u Ap.



MaHe s WATOTOBAANT 006LYHO MO NPOACTDI [ =3-6 M. Boeicora
naHemell npUHUMAETCH B Tpeneiax (1,25 - 1,/35) I IupHta nanene,
KAK MpAaBHIL, COrAAcyeTCA ¢ pasMepamd AHCTOR OOMHBOK, B CcooTReToT-
suu ¢ Tpedosainsmy IOCTop Ha MaTepHaIb.

Koan4ecTBo NPOAOABHDIX HECYILX pefep onpefeddioT g oCHOBHOM
Mo YEAOBWIO PACHETa HA MECTHDIA M3rHG B nONCPEMHOM HanpapicHuy
pepxHel OGMWBKH MPW JEHCTBHH pacyeTHON COCpeanTOieHHON Harpy3KH
p = 1.2 xkH. Onpepengwomen thopMyJOH NpH  3TOM  ABNMETCA CAe-
VI an:

[C] < 1333R,5°, {39)

rpe [C] - mpefefbHbiit Har pacCTaHOBKH pefiep, M;
§ — ToJmMila OOWHBKH, M,
R, — pacucTHOE CONMpPOTHB/ISHHE MarepHaita ORMKMBKY & monepey-
HOM, M0 OTHOILEHHMIO K NaHen, nanpasiaenmi, MTla.
Ilp pacuere peOPHCTBIX naHe el HeoOHXOAHMO BRNOGIHHTE C16
JIYKUIHE TIPOBCPKH:
— IPOYHOCTH DePXHCH OOMWBKK

M
g, = ——smR,; (40)
LY u_r:: [
— NPOYAOCTH PAcTAHYTOH OGIUHEKY
Mo
qp = Jw = m, R, (41)
mp

— yeTOWYHEBOCTH BEPXHER OGIMEKH

< pR,; (42)

ﬁf = T B
Wan

rae o — koddHUunenT NPo4oAbHOrO maruia;
— NpoYHOCTH pebep 10 HOPMATbHBEIM HATIDMMCHHAM

J.FL"I !w -
m=}-—{y—ﬁzJ£Rpnnw——-{h—y—mfﬂg; (43)
mp "Fl'lp
— 1'[1'.‘4{':"]'1-10!:['“ pEﬁEp Mo KacaTtTeabhihiM IEMII.}S!}I{E:‘:HHHM
Q 91
. T=- npb—‘—:f‘fcm; (44)
Jup 265
- JlPDqI!nLLTH LACCHBBIX LIBOB Hi CHAML BaARHE
oss !
T=- £ = R, (43}

I"J'l'-lli! Z bl:' )



(npu  pacuere waeedanepunix  naucaed B Gopuya® (45) rb:“l R
).

MPHHHMAINT PACYCTHOS CONPOTHEACHHE CRATBIBAHMI, DIHEPH R

— [porvGos
Fi: 000 [f:]
[ 384BJ, LI |
Mpw nosssoparnd opsyaamy (40)-(45) oyens papnr!™ STALOM ABILAET-
CH LOSCYET TEOMETIMHECKHX XapakTepweTii fo, | H’;‘If ; H:: Sumw st . [pw
5TOM, TPEKIe 4YeM  HX FOJCYHTHIBATE, HeoOXOAHMO HAETH  NI0J0MCHHE
HeHTPATLHOH OCH MPHECACHHOID IOMeDEYHOIO Ce'CHMA. PaccTtossse y oT
APOHIBORIO DHGPAKHON ocn Xy (0ObMHO NpuEKMaeT 3a HEC IMDKHION Iparh
naHef) A0 HeHTPILHOGM ned onpeaensior tio GopMyae

y - ff'_r.pﬂ ' (46)
A
rae Ag, — UPYWBEAEHHAS IDMALb CEUEHNA, B ofineM cyHat 0ila paBHa,
E E,
'Aup ) "'4|:| T ;m":!‘an +_-m'_‘dmu:
E; E,
Sup.1 — TPHBCACHHBUL cTarwsicckuil MOMEHT cenenPd OTHOCHTEALHO
OUM Xy, TOACYMTHIBAETCA Mo opMy.e
E E
o BO Ho W
p 2

3Hag upaowenue HellTpadbHoH ocH ¥, reoMerpHHCCKHE XApakTe-
PUCTHEH CeYeHnA TOICYHTHIBAKIT, KaK

-

E E
Jr:u= i mfau+_m‘flln;
I "IrP Ep 'Err

2 o

Sip =Sy + =12 S
| ] f:-:'

ol Ekn d L
bT‘I‘ - 1-;1 S ('-;I?}
W =y

k l& -y =

FACL . ‘Jir!-'|.l ; 1'E'I:lf‘

“I} y Eﬂﬁ




B dopmyaax (47) npusejenye caeaalo K MaTepdany pefipa, XoT#
np¥  pacierTe nanead FenMerpMuecKHe XapdxTepdCTHRR  MoryT GLITh
NpHBEICHB] TAKKE K MATEPHALY BEPXHEH HUTH HIRHEH OOLWIHBKE.

HepaBHoMEPHOCTh  PACHpPCAcIe s HOPMAALIIBIX HANpsKEHHH 10
wHpyne 0GWMBKE Y4WTBIBAETCH BBeacHueM B pacyer MpYBEACHHOH
IHPHHEBL, KOTopad TOACHATLIBALTCA N0 opMy e

bny = Lb, + AZb,, (48)

ruge Lb, — CyMMapHad IIHPHHA pebep,
Th, — cyMMaploe pacCTOAHHE B CBETY MEMmay pedpaMi;
E - woatduument, MpARMMAeMLIA B 33BHCHMOCTH OF OTHOWIE-
mus /¢ (ana danecpti k = 0,9 mpu { /¢ = 6).
[Ipy pacdere natteneif Co CNJAOMIHLIM CPEOHHHBIM CAOEM DEKOMEH-
AVIOTCH caepywmme GopMy B
— AJH NpPOBCPEA NROYHROCTH pPACTAHYTON OOIIWEKH

M
rpe W = b8(h, + §) — MOMEHT CONPOTHB/ICHNA (g8 CHMMETDHYHOID
coyenna);
— 479 TIPOBEPKH NPOYHOCTH CKaTol OGLIHBKY
M r
G, =E‘.‘§[ﬂ'r_]. (J'D)

rae [o.] — PpeaeALHBIC HaNpSUKEHHH CHRATHA 174 pepxHell O6MHEKY,
NOZCYMTBIEATOTC ¢ VUETOM HasalbHOH MOTHOM JHCTOB 1O

dropMy.aam:
EC.TH OOLLMBKT BRINOAHCHLI H3 HEMETALIHYCCIKHXY MATCPUAIOR
R
[D-l;] o 'E'; (51}
L+ 6
B
ceaH OOIEMBKI BBITOAHEHB! W3 METAMIHUECKHX IMCTOB
| oY o
[o.] =8 11+4[— 22} (52)
1y 8 5

~ 14 TPOBEPKH [IPOYHOCTH CpedHiHOrD CI0A

CE" h=8 ol )
ge = Eﬂ-ﬁ- JE+5EE—R1‘(‘R::]J {33)



Q

T = E < Rl; (54)
5, = Joi + 4%° = RI(RY), (55)
— AJ13 MpOBePKH MPOTHOOE ,

(#, +8)

rie = ;_E,'j — KECTKOCTB Tanenu | f = bd -~ 5 X
Ef _ . )
E=1+96——3 - KOMPHUMERT, VOATLIBaIOWHA MogaTIHBOCTE Cpe
G, AWHIOTO CA0M.

Goice HofpofiHoe Pa3bICHEHHEC PacHeTHBIX (oOpMyJNl C yToUHEHHEM
KO3upHUHEHTOB H NPeacTaBJeHMEM I'DAHKOR [IA MX ONpeseieHHs
npH paciere nasenci npuseeno w [7].

Hparruueckoe uenoasaosatye dopuya (39)-(47) noxazano Ha ups-
Mepe pacdeTa pefipHCIoil Kneedanepuol naneay.

Mpumep. [pouapecTd npoBepKy necymell CMocoGHOCTH W KCCTKOCTH
ikreedhaHepHoi nakeas (pHe.29) TpH CACAYIOIMX HCXOJHBIX AAHHbIX:

pacyeTHEIH npoaet § = 5,92 u;

HOPMATHEHAA Barpyska g¢° = 2,25 wH /m;

pacyeTHad Harpyska ¢ = 2,8 kH /M,

BEpXHAY OGMMBKA BHIMNOJREHA M3 ceMUCToHHON ¢adepsl Mapku
DCD romuuHon §; = 8 MM,

HWAKHAA 0OWMWBRA - W3 UATHCAOHHOH ¢hadepn mapxn DCD toa-
WHHOH 83 = 6 MM

pebpa — U3 COCHOBBIX BUCOK 2-TO COPTA.

4]
by 0 W el
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Puc.25. [lonepevtoe cedeHHe B pacueTHad cXeMa maHew



Pemenne. PacueTibie XapakTepHCTHEH MaTepuanos (no Taéa.GlIl,
1311, 1411 opuamKenns):
RepXHAA OOWHEKE
Ryp = 14 MIla, Rg = 12 Mlla, Ry, = 6,5 MIla, Ry.= 0,8 Mlla,
E¢ = 9004 M]'Ia,
HUGKHAA OOWWRKA
Rapp = 14 MTla, Ry = 13 MIla, Ry,= 0.8 Mlla, Ey, = 5000 MIIa;
pedpa
R, = 13 MIIa, R, = 1,6 MIla, E = 10000 MIla.
PacHuoTibIe YCUAUA B IAHETH! '
M q? _2,8.5,97
3 8
‘ ¢
0=%- 2803 g3en

[pwReTenHas WHPHHA OOIMMBKYH TFAHCIH!
by = Zh, + kLb, = 44,4 +0,9130,4 = 134,96 cm.

PHL""!.L:"FJ.'I-IETE TTAONILa T,

RepXHeil obumexs A, = 0,8-134,96 = 107,97 em*;

HUGKHeH o6WMEKR Ay = 0,5-134,96 = 80,98 cv?;

QponoIBIEIX pebep A, = 4,4:16,8-4 = 295,68 cm’.

[lpmecacHitan (K MaTepuadry thanepsl) nAomals NONEpEYHOTO Ce-
UeHMHA

=12,2 xH- m;

£
"1;tu = Ay, fl_Ap + fgy =
i

- 107,97 + 1;]‘3'“[? 295,68 + 80,98 = 517,48 e’
B JalpueHmieM OTHOWEHWE MOIyied yIpyrocTw  IpeBecdHbl W
dpamepnt ofo3HAYUM ) = 5 =: 1[10@ =111
E@ g0

[IpliBe ACHILIA CTATHYECKHH MOMEHT BCETO cedMeHud OTHOCHIeABHU
ocH, NPOoXoIANEd Yepes HUIKHIOW FpaHb HWKHEA oONTHBKA, paBeH:

-:;np e = Is]n it Sm-. 1 TI-.r}p = 1‘)?,”?1?r8 + 89198‘5,3 +
+1.11.295 68-9,0 = 4900,003 e’



HaxofinM foaoskeHde HelTpaapnod ocH (OT HHMKHEE rpaid oOIIHE-
k) Tin opmyie

_ Snp.rl _ -'-if:}ﬂﬂ.ﬂﬂﬂ

= =047 cm; h-y=18,2-947=8,73 cm.
A 517,48

MpuBEACHHBIH MOMEHT HHEPLUY OTHOCHTENRHO Hed TPaibHOW ocH
L= Joo + Jua + o + 1Jp = 107,97(8,73 - 0,4)* +
+ 80,98(9,47 - 0,30 + (1,11:4,416,8°) /12 +
+1,11.295,68(9,47 - 0,6 - 8,4)".= 16285,75 cv'.

MoMEHTHI CONPOTHBLEHUA BEPXHEH W HIGKHeH oOMHBOK PARHRL

Iy 16285,75 3
W' = L 3 ! = 135{‘. gdﬂ c" | Il‘
WS h_gy 8.7 R
wr = T 1628575 4049 720 ey,
P y 0,47
[IpopepaeM TPOYHOCTh HIGEKHEH OOLWMBRK.
3
=2 12209 7 094 MITa < R, ,m, =14-9,6 = 8,4 MITa.

Wi 1719,720

[TpoyHocTs ofcchetcHa. _
[lposepsaen yCTOHYHBOCTE BEPXHEH OGWMBKY;

, d
g M 12210 ¢ 57 MITa > gR,, = 0,423-12 = 5,076 MITa,
W7, 1856,948
e p = 1250/(b,/8g) = 1230,54,375° = 0,423 npu b,/8y =

= 43,5 0,8 = 54,370 = 5.

Y0OoToRuUNBOCTh: He 0DeCeveNa.

TMpoutocty BepxHell ofWMBKY HA MecTHRIE HATHO OPOBEPHEM IO
hapsy e

_ﬁPu 61,247,910

865 8.100.0,8"
AL a= b, + b, =435+ 4,4=47 9 cx;
b= 100 cm - mmpuHa pacteTHoll nonocol,

My, = 1,2 1A BpeMEHHON MOHTaXHUE HArpyaKH.
HpomnoeTs obdecneuena.

6,74 MIla « Ry,m, = 6,5-1,2= 7,8 MIla,



[Ipopepaey npodYHOCTe pebep:
] HOPMAThHBIM HAMPAR CHHAM

M 12.2.10° _
i T S YL Lot LU 0", S0 T I LR G _
P Jﬂp{y )7 = e (9,47~ 0,6)- 1,11 =7,37 MITa < R, = 13 MTla;
M 12 2.4¢°
= M ey n=22 0 g9 947-08).1.11 =
“ f( y-din= s s )

mp
=66 Mlla < B =13 MIIa,
110 KACATENbHBIM HATIPAXKEHWAM

oo 9Sw _8,3-10.1038,36
T2l 16285,75-4-4,4

rae S5 = S, + NS, = 107,97(8,73 - 0,4) +

L]
+1,11-295,68(9,47 - 0,6 - 8,4) = 1038,36 oM’
ITpoynocTs pebep obecnedena.
H]_]UBEPH!T.‘M MPOMHOCTE KJICCHEE INBOB Hd CHRALIBEHWE:
Q8% _ 8,3:10-899,39 _
s} F - - -'“1‘-'-"—."=ﬂ.2lM! =“H
T3k g MR =08 Mi,
rae 'i',ﬁ ={07,97(8,73— 0,4) = 899,30 ¢’
[IpounocTts ofecnevena.
Hporn6 mawTot
5 qn 5.2,25-5982 108
=ik = ’ : - = 2,45 oM,
I= 38iET, ~384.9.10 1628575 >4 o
OTnocHTeMLHEE nportd AAUTHE COCTARAACT

£=@=L}H_J,
5362 242 | 1] 250

[Tpork6 MuuThl DpeRbNUAET TpefebHo AomycTHMsil (Tata 1811 nprao-
SKeHUs ).

Jagaya 6.3.1. CaeaaTh rpelyemble DpoBepKH A08 Eneedanepruil
Naveau wHpkHod B = 1500 MM, xaofpakexion Ha puc.30. Mexognue
JANHE TIRHHATL 00 Taba. 32

=(,3 MITa < R, =1,6 MIla,

- F _..1.5
", A . 7 {
% # -
;4 0 7
W H |

Prc.30. Moocpewitoe ceucHie OaHenH



TatBauima 32

Hexoanpie jaHHBE
Ne [[po-| Harpyzxa, |Ceycune| Tonuga |Koau-
BapH-| JET, kH  m pepa | oOWHBEH, |4eCTRop
LA i b, Seai pebep Yo TpefyeTcs NPOREDHTE
pH.C'-I.ET' Hi- LIl BERX- | HHMH-
Had  [METHE gefl | Hel
Har &1 [
i (3000 40 | 3.6 |40x144]| 6 6 3. |MpOVYHOCTE pACTRIYTOMH OOTITHBEH]
L2 (3500 38 [ 28 |ddxld44) 7 7 4 BPOHOCTE peep Ha RarnG
7 |4000] 3.4 | 2.4 | 44x169] 8 8 4 |NpOWIOCTE pefep HA CKATHBAHNE
| 4 [4500] 30 | 22 [44=169| 9 9 4 [veroirmeocs pepXHedt ofIMBEH
5 [5000] 2,45 [ 1.8 [ddx144] 10 | 10 | 4 IporuG
6 15300 2,35 | 2,0 |44x169| 12 | i2 3 [nposiocts sepoatelt ofmomry Hal
§ MECTHRM Harnb
7 [6000] 20 [ 1.6 [35%194] 8 8 5 | mpowiocts pepxmed ofimmmi
8 |5000| 2.8 |22 |35x1G&] 9 | 9 | 3 MPOHOCTD KAGCHDIX (HBOB
9 [3000] 38 [3.0 [44xtad] 10 110 | 3 |yeroirasmocrs seprowed ofusmisn
10 J4000] 36 |27 [35x144] 7 | 7 | s tpoL G

3apnawa 6.3.2, (xouTponwHasn). 3anpoekTHPOBATL EKAcchaHepyo

nareah MoKpbiTHA, Martepuan pefep — cocHa 2-ro copTfa; oOMHBKYE ~ Ge-
pesosas hanepa mapku PCO. Hexoanpe 4aHquple opuHATL 0o Tatmx, 33,

Ta6nwua 33
o Hexoaubie i 1A THABaDHANTOR
Mo A - B B
| BAPHAHTA Janna Harpyswa, xkH. M Tompmsa ofUHARE, MM |
i NaHCcHN, MM HOPMATHRITAH PaACHeTHAR I]EPKI[EI.-'! HHH&'.TI-E['&
i 3000 1.1 1,6 B -
2 1 4000 1,2 1,8 - 8
3 4500 1.4 2,0 8 8
4 000 1.5 2,2 9 -
9 G000 1.2 1,8 11 10
B 3300 1.4 1.9 - il
7 4700 1,6 2,2 w1 -
_____ R 4200 1,7 2,3 5 9
9 1300 1,7 2 i 6
T 3200 1,2 1.9 5 6 f
BapxanT sazayy  sagaercs  Tpexanaunol  uudpod, aHAMOTUYHO

JajauaM NpCABAYINYE TeM, B peayanuTare BuNOAIENHA 3A1aMH J0KIO
ObiTh NMoAYYeHo CEMEHUE NAHeNd W NPOHIBENEHa er0 TPOREPEA, TP
ITOM HVEKIID CTREMHTBCA K MHNHMAThIIEM OTX0/aM MAaTEPHAIOR, HCX0-
JMTH M3 COPTAMERTA MHAoMarepuadon (oM. Tada 11T npuaokenua), cop-



3TOM HYMHO CIPEMWTRCH K MWHHMMANBHLIM OTXOJAM MATEDHANOE, HCXO-
[IMTh W3 copTaMenTa [HioMaTepuanos (oM, Tadn. 111 npuackemma), cop-
tamenrra dadepnt (oM. Tabn 211 npunosenus) W npHNYCKOR Ha Mexa-
HRUyeckymw obpatorky (e, radn.l, 2). 3anack npouHocTu He J00%HBI
npenbiwats 20 %,

Jagaua 6.3.3. JanpocKTHpORATE TAHEAb CO CILIOWHBIM CREJUHHDIM
caneM, Mexomiinie gasibie TpUHATE 10 Tad0a.34 W puc.31,

i

CO0000)

= =

Pue.31. fonepeutoe ceMeHye maHenn

TaGawma 34

‘¥eo1oeiuAa | PEEYIbLTAT

un 6.3,

2.

Hexoanme JaHAbe SAR NUBAPHANTOB N
M A E B
vapu- | Tlpo- Harpyara,
auta | ner, gH A m MaTepnan Matepnan
(R4 anma pﬁ;;e;: DO NIHBOR CREAHETT SO0
THEHAA | Had
1| Jooo | 1,2 | L8 _crane | DPIA {60 kr/M)
2 GO 1,4 1,9 ARTOMITHEIT MEXB-1 (y~t00 KA M)
3 3500 1.5 2.2 {'.Tfrﬁmm:mtmﬁ{}{amﬂi_ I'E{_:E?’I' {y=40 J«:r;’maj
4 4000 1,7 2,3 | crexnonnacrus noaunsd. | FCB-T (y=60 kr/u’)
5| 5000 | 14 | B0 1. axdecrotiehen [C-4 (ymdD kr /') |
& 4200 1.2 7 18 thatepa GaKenms, | DPTI-1 {y=60 kr /1)
7 3300 1. 1 2,2 acfeCTONEMEHT IIXEB-1 (=100 I«;rfr’:qa}
8 [ 4300 | 1,1 | 16 cTam. | TICB-T {y=40 xr /)
9 | 3200 | 17 | 25 AT MHHIH | ICB-T {y=60 &r./m'}
] 4700 [ 12 | 18 _cram NC-4 (y=40 kr/w)

PETICHWRA 34Ja9H TakHe e, Kak A 3ald-



KJIEEHBIE BAJIKH.

Kaeenble GaakE MoTyT ObITh CHRACEHDL WA JIOCOK ( KneenomaTLe) M U3
aocok W aseppl (KieedaHeprue). [Jad MSIOTORAEMUA HCTIOABIYIOT
AOCKT TOAUMHOR He Gonee 50 mm W mmpuuod we Gomee 200 Mm ¢
BADKHOCTEIO APeBecHHbl  Menee 1D %. JoCKH neped  CKACCBAHHEM
dpesepyioT, TmoaTOMy IMPH KOMADHOBKE [MOMEPEMHOTO CCMEHMA Hanku
HEOGXOANMO YYUTLIRATE OPHOYCKH 113 MEXaHWHYCCKY0 obpaboTKY A0COK
ey, paza. 2).

ITpakTuueckas padora Ne 7. Kneengomareie 6aaku

Tune KaeefomaTsix 6alok NOKasatbl Ha' puc. 34,

a) )

Pre. 34, Koncegomarnie Ganie

Ba/iku TPeACTARNAIT MAKET CHIGEHHLIX MEXAy €o60BD  J0COK,
yeaagblBaeMBix  naamMa. [ CRAEHEANMA  HCTIOABIYIOT chenondop

MalbAETHAIBIE HAH PE3OPLHHOBLIC KEEW. I"l‘nmunna KACEROTO IIRa B
pacyeTax He YYHTBIBAETCA, HOCKOAREY OUEHD MaJild (= 0,1 mm).

HUHEpELTHDE cedeHue KTee0IHaThlx GO II[JI-'TTIHMEIIDT B OCHOBHOM
npAMOYLroAEHEM (prc,35), KaKk Ooliee TEXHOAOTHYHOS, XOTA MOTYT ObITE
KATOTORACHE Ganky M 60Jee PalHOHATbHBIY (POpM CeueHui (manpumep
ABYTARPOBBIX).

7 150

P_IE.F am

Puc.35. [ouepertuoe cevenide KaeeHmx Ganor



HUII}'CK}IE'I.'L'.H COYCTATL 110 BLICOTE CeYeHMA OAJIEM APCBOCHMITY ARYX
COPTOR, MCIOMB3YA 0 Cpenneil done Ooaee HH3KMA COPT, 4 B KpPaWHHX
soHax Ha 0,154 Goace BLICOKHH, IO KOTOPOMY HasHAvawT pacueTinie
contpoTusiends (R, R, R,).

PacueT wiaccao@arhix 6anox MPOMIBOIAT KAk 6alok HeALHOTD Ce-
yertwa (cM. moapasa. 3.2), Ho OpM 3ToM HeoOXOIMMO YYWTLIBATL paj
COEIMPUYECKHN KOMPPUIHEHTOR Mg, M, My, KOTOPBIC BBOZATCA K
PACYETHOMY COTROTURACIIAK APCECCHHB. W 3HA'CHHA KOTODBIX NPHEBE-
acist B ta6a 10T, 1107, 1211 npuaoxesns,

HAna Ganok, u3obpakeHHbIX Ha puc 34,0, ONACHOE CEYEHME TIpH
JEHCTEHM  pDAaBHOMEpHD pacnpejlefleHHnii  HarpyskH  HaXOqWTcA  Ha
PaccTOAHUK X OT OIlOPbl, KOTOPOEe MOACMUTHBAETCH No dopMyne

kg ’
e (62)
BEIIHMHIA HHl’]iﬁalULuﬂIU MOMEHTA E 3TOM CEMEHHK
M, =21~ 2). (63)

Aaa ruyrowneennix 6azor (oM, puc.34,8) HeoOGXOAMMO ADNOAIM
TEALH? BLIMOAHATEL MpOBEpKY MpOoYHOCTH @a MedcTEHE PRAWATEHBIX
PAcTArMBAIINX Hanparenuii o GopMye

M5 Rooo, (64)

2n

—_—

g
rje op — HOpMAadbHoe HanpsaKcline ¢ KpadieM BOJOKIE pacTANyTol

BOHDI;

7y — HOPMAALHOE HANPAMKCHME B IIPOMEXYTOUHOM BOADKIC Ceve-
HHA, Tie ONPeJeAaloTcA pagiaislbe pacTArUBAIOMING HATIPH
K EHMT,;

Ry - pacCToAHNEe MexIy KpalfinuM ¥  paccMaTpHBAcMbiM  BOJAOK-
HaMH;

r; — pPaOuyt KPMBM3HBEL IHHHM, LPOXOMAIEH Mepe3 IIeHTp TAXeCTH
YACTH  J1OPbl HOPMAbHBIX  PACTATHUBAKRIIMX HANpSKEHMM,
JAEMIOYEHHON MeX/ly KPRHHWM M paccMaTpHBaeMBIM BONOK-
HaMu;

Ryno — PACYETHOR CONPOTHBASHME APEHECHHLL DACTAMEHNI NOLEDeK
BOJOKOH.



Jlns MakcAMATBHOH BeAWYWHBI PACTAIMBAKNIMX HanpakeHui (no
HeHTpa ool AHHUH) BMecTo opMylibt (64) MOXHO NOTBIOBATLCAH
thopmynol

{[THES 0 1"5le {ﬁﬁ}

T T ok,

TAE Fp — PAAMYC KPHBHIHBI THHWM, TDPOXOIAWER BBILE Ha (1.3
HeHTpansioil ocw (pagMyc KPHRU3HLL [0 HeHTPANLHOH Oci
npuHuMath He Mexee 300 ToOAWMH CKASHBACMEIX [IOCOK},

Janava B.1.1. TIpoRepHTL OpPOYMHOCTL, YCTOHYHROCTE W mporub
wiohHpaxeHHnod Ha pue.34  KaeeIowaTod OfHODpOAETHOH  Hamki,

CEAeCHHOH W3 ancox tomuwuoit 35 vy (B umcToTe). HexoaHLic AaHHBIC

AAA pacyeTa B3ATL 13 Tadq. 37.
Tadanua 37

i MexohiHee 1aHHBE i}
I Cxrema _
papu- | Gamcw no | [Ipo- Harpyaka, uH /u’ Cewenne, MM | Matepuan, copr
anTa | puc.34  |ner, u|[HopMATHEBHAN | pACHETHARA h - é ¥
i a 9 12,3 15,0 700 142 cocHa, 2t
2 &5 0 | 10,0 12,2 1 770 142 |sncToeimnna, Jc
3 B it 32 15,8 G10 | 168 reap, 2c
4 a 12 | 12,3 15,0 980 | 168 ACEHb, 20
a i 11 13,6 14,6 G453 144 :aMCTBOMNKOA, 26
G o ! 12.1 13,8 875 142 nesTa, 1
7 a 9 14 4 17.5 805 144 eib, o
8 6 S | 142 | 167 | 735 | 168 | mexva, 2t
9 B 9 13,5 15,2 840 | 144 e.1h, 1r
10 a 10 iit& P 134 65 142 Hedp, 2o

Pewenne (Bapuant 2). OnacHoC ceucHME 5 GajKe HAXUINTCA Ha
paccTofliyu o7 onopu, pasuos (o Gopmyny (62)):
th 10385
= — = =25 M.
2h 2770
e .y = 383 M BEICDTA GAMKM Ha onope (NpHHATa KOHCTPYKTHBIOD
He meHee B, 2),
MarnGanmuil MoMeHT B cevenull ¥ (dhopmyana 63)

M. = %{{! -x)= j,‘."'%ngj (10— 2,9y =114,375 kH - 0.

a

Beoora Gaaku 8 cedenmy U

af . " ek 4
ks 204 .c bon)  _ag- AT70-385)

10

+2,5=577.5 Mm,




MoMcHT conpoTHeielina 6anki B CCYCIHE X
i = =
W, = b&_‘ _142+57,75
' 6 10
lIpoBepka NnpoyHoOCTH Ganku:
M, 144,375 10°
W, 7893
=1,2-0,99.1,0.13 = 15,44 MITa.
rie KoadpHlIMenTsl My M, Men OPHHATHL MO Tab 71T, 1011, {111 npu-
noxeHda (1o nanisM 3agaumn).
[Tpa4HOCTh N0 HOPMAABHBIM HANPKEHIAM ofecieyeHa,

[Ipopepaem mpownocTh Gadku HA  (edicTRUE  KacaTenblBIX  Ha-
npameHnit. MakcuMannHaa momepevHad cuia

gl 12,210
0 2 2
Ha onopHoFo ceyettys (rae aeicTeyeT Opna) HMCoeM
f
7. bh:  14,2.38,5°

= 7893 oM’

= =14,5 Mlla < mm.m_ R, =

Ca” "W

=61 kL

= = (7428 cMm*:

12 12 67428 cm;
 bh2 . 2 .
5= bﬂufl : ﬁﬁggnt—é— = 2631 CMJ;

IMpoBepka NPOYHOCTH IO KaCATEJBHBIM HATPAKEHUAM:
= Q5 _ 61-2631-10

fb o 67528-14,2
IIpounocth ne ofecueyeda. [JIAA Nposepxu  YCTOWYMEOCTH nog

cnuuracM Kosdpuigient @, no dopmyae (11). Tpr oreyTeTeuy crazed
No BepxXHUM noacaM Gaiox [, — 10 M, toraa

b 2
0y = 1402 b, — 140—2 2y 43 0,414,
L 1

=16 Mlla>mm R, =1-1-15=15 MIla.

000-77 °
HMarunbamommin MOMCHT B CEpeaUHe TpoaeTa

a8 12,2107

=152 5 kIl M.
8 8
.MUMEHT CONPOTHEMCHWA CHYeHNA B f_'-'f:".pE}'[,T"[HE IlpU_’lf:."T'd
Bh*  14.2.77° -
o — = = 14032 cm”.

G 6



[Ipopepra YCTOHYHROCTH!
M 1525-10°
= =20 Y 10,868 Mlla> o mmm. Ry =
W 14032 PulTniightc
=0,414-1,2-0,01-1-13 = 5,88 MIla.

YV eToRYMBOCTL GaA0K TIPH OTCYTCTEHH CRA3cH He obecnedena. Heof-
XOJHMO OOCTARUTH chAsu. CTanMM ux © mareMm 5 M, Torjaa f, = 5000 MM,
koagduuuent Pu Gyier ‘pasen 0,828 M ycaopHe ycToRuusoCTH OyleT
BBINO.THEKO, TaK Kak

o = 10 868 MIla < 0,828-1,2.0,91-1.13 — 11,8 MITa,
[Iporepry nporuta Gasku TPOUIROAMM Mo hopMy e

4]

z 3
[_h 1-I—|1ﬁ—.£ =E{.DCLE vigre TR
[ Ik, ! 0,575 10000°
= 0 0046 = ’—;»[L}
o 218~ | 300
Hrd 3
) J 334-1[1"—'75..

k. = 0,15 + 0,83 (b 2) = 0,15 +0,850,5 =

0,575;
@ =154 + 38 (h, k) =154 + 3,80,5=17.3.

AecTroCTb Gallky HE 0beCTICYEHa.
danana 8.1.2. 3aunpoekTupopaTe KaeegomaTyl) GadKy TOKDBITHA
COIMACHD pHC.34 W aaHHuM T1a6ma.38.
Tadbnuwna 38

r

e o Hexnoannie JaHHble 004 I0ARADHAHTOR
- A i, B | B D
AHTY Cxema  |ITposer, Harpyaxa, xH /m i Matepuan, copr| ¥Yrromua
1 ORTHD no Mo JRCTLY-
| ponc. 34 __HODMATHEHAN| pacueTHay aTaIMH
| it 12 12,2 R cogHa, 2o Al
= & 12 t3.1 . 13,0 efh, 2¢ A2
3 B P10 P 134 15,8 KeAp, 2¢ | A3
4 a4 9 14,2 15,8 AMcTBeHHHMNA, 2o| Bt
3 £ 9 i4,8 13,6 Keap, 2c L2
b L 12 12,8 13,9 COCHA, 2 B3
T a i 13.6 15,5 eab, to E1
8 6 g | 14,2 15,2 JAMCTBeHHRUA, tci B2
9 B 8 | 14t {6,0  |aMcTBEHHAUA, 2o L3
10 il 9 14,4 6.0 welp, 2c B3

DapmanT 3agaun 3agaetes TpeXanavyHo! udpPoi aHANOru4HO 3aja-
HaM HpeAbIYIux TeM, B peaynnTare sHNONHCHAR 384890 J0KIO ObiTh
OOAYYEHO CeYEHHC, oTBeYaloules TpeOoBaHHAM TPOYHOCTH, yeTOHYH-
BOCTH M MECTEOCTH {nporubam).



[TpakTrueckas padota Ne 8. Kneedanepusie 6amku

Kaeedpanepusic Ganku MoryrT SBITE € IOCKOE ¥ ¢ BGAHUCTOI tha-
HEPHOH CTeHKOH,

hankn ¢ nfockodl chanepnoll CTeNKOR MOMYT 6bITh DAHOCKATHRIMH H
ABYCRATHLIMH, C TDAMONMHEHNBIM, JOMAHBIM AW KRYIOBBIM OYE[TA-
HMeM pepxHern nosca (puc.36).

Puc 36, Kneeawepnnie. 6anky

[lonepeyroe ceucHue Takmnx 6a70K NPUHWMAETCH ARYTARPORMM WMIK
kopodaaTerM {pue,37),

o) 5)

£

— -

1
i
S

bn 2 b /2 g

Puc 37, Monepeunoe ceente Gamox



Jta Noacor WCOoMBAVIOTCA AOCKW TAKMe e, Kak M ALH KJeenona-
ThIX Ganok. D eayecTee CTEHKM NPUMEHASTCA KIEEHAA BOAOCTOHKARA
tpatiepa mMaprr GCD copra He unme B0 ¥ Tonuwmaolt He Menee 8 M.
Hanparmenwe RodoKoH pyQanikd panephl TPHHHMAETCA BAOAL JTMIHHbI
GaakH. DPasMepbl CTaHAAPTHLIX AWCTOB 'EiJchpm H MX TONUHIBL FIPH-
sedeHbl B rata. 21T npuaoskenus.

Hna oéecnevenus yeToRuusocTy hanepuod CreHKH no LauHe HaTKH
c maram (178 - 1,710} crapartca pefipa XecTKOCTH, KoTOpble pacioa-
TAIOTCA, Kak TPakMio, B MECTAX CTRIKORaHHA THCTOR danepol.

banku ¢ BOAHMCTOH chanepHoll cTenkoil {prc.38) rwNOIHAKTCA
OANDCTEHYATBIMH W ABYXCTENYATHIMM. YeToH4YHBOCTs (PaHEPHOH CTEHKH
B TAaKHX OAMKaxX oOeCMevHRAeTCA TYTEM MpUiaHds danepe ROJIHWUCTOTD
OHEpTAHHA, pedpa KCCTKOCTH CTARATCA AMIL HAa oNopax, Add Boc-
MEHATHS OLODHLIX DEARIMA .

i [F *jw*' w iw ==
7]
I—1
T _-_L.
I I ]

Puc. 38, Fagka ¢ roodBCTOR cTeHeol

Ilpn pasnaueHUM pasmepon GAAKH W €e JJIeMEHTOB Heo(XoHMO

PYKOBOACTEOBATLCH CASAYIOUTHMM PEXOMEHTAMAMY
1 1 1 h 1 1

_&:[ —--—].E, =2 _h, =L=—

& an i, 12 18

IMosica GaAT0K BHIMOIHAIOTCA 113 LEABUBX M KISEHbIX ODYCHER, HPH 3TOM
paamep ki, coctasaser npumepto (1,75 -1 /6)A, a b, = (2 - 2 85)h,.

Em = B MM.



PacueT 6Gaftok ¢ naockodl dganepHofl CTeHKOH NROWIBOAWTCA 110
HPHBEACH LM TCOMETPHYCCKIIM XAPAKTEPHCTHRAM:

E
J|||:| = "'F_rlll + - _Tdrq_;;

L.
E
= '5-.'11'3 + LTIL 'qd'-"

op

u; - 2'\;"1!
npg ;i :
[Ipu pacyere KneedpaHepHblx Ganok © MAOCKOH (anepHoH CTeHOH
HefNO THMO:
. n]'Jt']BE[JHTh Ilpﬁ‘-iHCICTh paETHH}FFUI'ﬁ HUMHED No0HACa [To Ll.‘fL'J].'IMY_flﬂ

M ”
ﬂ'p = W_ < Hp.' {ﬁﬁ}

Ly

S5,

ap

2. MMpoRepuTh YCTOHYHBOCTD BEPXHETO CKATOTO NOACa no qopMyae

M .
=L <Ro, 67)
W, -
1
rae g, — KoapuEMenT npoJoiniiorn narufa noAca GamKH M3 NUNCKoc-
TH, OMPENEAAETCA M0 PAcYeTHOH AMWHE, PABHOH paccTOAHHI
Mescdy TOYKAMH packpenienus (cpasamu).
Omacioe ceyende B AsyXckaTHod Oanke {cm. pwc.36,6) HaxoguTcA
Ha PacCTOAHWH ¥ OT olophl,
S
| |
xX= \fI +— -

)

raey = ho/tg o,
fi, — PACCTOAHME MEXIAY OCAMM NOACOR Ha ONOpe;

o — YroJ HakaoHa BepXiero noaca 6aakH.
3. lporepurs OpodHOCTE (haHepHOH CTEHKU Ha cpes:

oS .
= —— {G6R)
“D‘ZB‘“I"IJ Eﬁp

4. IIposepuTh poYHOCTE dhaHepbl Ha CKAIbIBaRUE MeXAY LWTOHAMH:
QS"

s SRS (69)



5. TIpbeepHTh NpoMHOCTh (PaHephl HA ABHCTRME [AARHDIX PACTA-
THBAIOIMX HANDSKeHHH:

2
5] a 2 -
T =5 & [5] +1° < RP. (70)
6. [Tpopepurh YCTOHYMBOCTE (DAHEPHON CTEHKM:
L, (71)
O Lug
1008, : .
TAS. Oy, = kﬁ 3 J - KpUTHIeCKWe HOPMAIbHRIE HaLpRHKEHT:H,
{i
. )
1008,
Typ = k| —-- J — KPHTHMECKHE KacaTe/ihHbie HAlpAXCHHA.
@
pac
KoodiprimenTst ks u k, npHimmaores o rpadyian [1npui5, pre.1s, 19].
7. MNposepuTs TPOTAGRL '
L <) (7
o= i s 2}
{ [
rae nporu6 / noAcuuibiEaeTCca no dopMy e
2
f=f';'- ‘I+r:ﬁ—7, (73)
k ™

anech k — tcu:n[_yc]:n-mw:ﬂ'r, VURTHIRAKTITHH NepeMEHHOCTh BLICOThI CeHe-

HuA famed, npHauMaeTcea no [1, npund, Ta6s.3];

¢ — koadUMUWEHT, YYHTBIBAIOIUWH BAUSHIE NOTEPEYHBIX CHi i3
REIHYMHY MporuGa, MpuikMaeTcs no [1, npun. 4, Ta6a.3];

fo - TpOrHO, LOACYNTAHHBIE Kak 777 ‘GaiKil 106TOATHOH BRICOTHI
ceveHus, paBuoit fi B cepedMHE NpOJETa, OT AefCTBHA
Toapko WaruGaomux MoMenTos (a1 cEofOAHO  oneptoil
Gaku, HATpyXeHHoW papHOMEPHO pacripeieieHHoR HArpY3-
koit, f, = (5¢"1") 7 (3R4ES).

Pacier needaneptbx Gan0K € BOAHHCTOW CTEUKOH OPOMIBOAHTCA
603 vyeTa pafioThd CTEHHHM W ¢ yueToM ee RoAaT/MHBoCTH. Koadpcpuineit
NoAaTIHEOCTH NOACYWTEIBACTCA N0 hopMyne

2mon n
BT _qgs2 (74)
Gk Ik

PacyetHbie PEOMCTPHYECKHC XAPAKTEDHCTHKH  OUPEACJAHAKICH  TI0

dropriynan

J w 2] 5
= e i ﬁf g = _—I-1 “F = T ?I
-‘F'[!-'Il"l 1 & B P 14 H(h“ I-'hJ }Iﬂ ( J)

pae Jo— MOMeHT RHCPHMH, NOACUMTRIBAETCA KAK A48 (CILHOTE CoMe-
Hu#, He 6e3 yueta paHepiof CTeHKIL, T.C. TOABLKO J1I4 N0HCOL,



llpoBepka npOYHOCTH HIWKHEr0 M YCTOHYMBOCTH BEPXHETO NOACOR
npousBosuTea o dopmynam (66) 1 (673,
ManepHas cTEHKa PACCUKTHIBAETCA HA YCTOWINBOCTS Mo thopmyre

os”

el . 76
J- Z '54._' |=:pnu:t:-‘Rﬂ:[:r { ]

s i —

TIE Py — Kombdilment npogoabHoOro uarnba A7Aa BOMHHCTOR (a-
HepHhl,

k.
%¢=$‘- (77)
Bep

B dopmyae (77) kosdibuumertel by by npuaumantea no [3], a
rA6KOCTD [, y NOACHRTHIBACTCA 1O (POPMY.TEL

¥
a¢—&§;J. (78)
B

[Iposepka nporufor Saaxkn npousnoadrea no dopMyie (72).

Jagava 8.2.1. BeMoAHWTH COCTBETCTBYIONMHE TPOBEPKH A0 Kiee-
chanepHeix Ganok, WaoHpaskeHHBIX Ha pue. 37, 38, TMosaca Hanow REMIOA-
HEeHBL H3 COCHOBRIX AQCOK BTOpOrc copra. CTenka — W3 KiaeeHoH Oepe-
sopoit danepm Mmapxy DD, Meaosua SKCIDIVATANMM HUOPMAABHBIE.
Hoxoausie JaHHBIC MPWHATL W3 tadi.39,

Tpedyenruie rpopeprr ¢ 1 no 10 sagaoTca no KAKIOMY BapHANTY.
Hostomy Bapuant sagasm 3agaeted gByxaHavHol 1Dibpoi: nepsas 1dpa
CAHAYAET HOMED RADHANTA G, a BIOpad — 910 1pebyerca TpoBepHTL,

Tatbawua 39

| Hexoaneie sanmeme

he 1 Ipo-| Harpyaka, | Pasepr ceyepnit, | Toum Yo Tpebyercs NpoBepUTs
Ba- er, | KH/ M MM EL

E]H-g M | HOp- |pac-| & E.ﬁm b | fig |(pwc)

M- METHR| 98T I

Ta mag fmad| b

q119 8.0 19,1 750 8 [ 140 [120] 37a | npowsocts pactanvrore nosca
2112 voA | B,6 11200 (12 | 240 [190) 37a | yoroHYHBOCTL BCPXHEIO JI0ACA
'3:8 |84 (98| 600 9 |108]9 | 37a NPOYHOCTE CTEHKM |
4145 | 7.0 | B.6 1500 12 | 276 [ 240 37a VCTOWUHBOCTH CTEHKH
5 1 7,8 [ 8,8 900 10 | 175 |140| 37a NpUrKf

6'75| 85 [496] 600 6]115]90 38 RPOYHOCTE PACTARHYTOCO 0ACA
‘749 |78 190750 7 [135][110] 38 | veroiumnocTh BepYHEro Noaca
e 8,2 1940650 (8 |120]495| 38 VCTORUMHBOCTE CTEIIKH
9150 7.0 | BB 900 10 | 140 [120] 38 NPOHHOCTE CTEHEH
A0 i1 [ 69 841100 (10 | 190 1165] 38 poruG




[TpakTrueckas padota Ne 9. Ycuienue nepeBIHHBIX KOHCTPYKIIUI

Jagaua 12.1. Huwoawii, pactasyToeii moac depmer noayuua pedexr,
MOTEPST HECY VIO CUOCOOHOCTE M TpeGyeT YCHAeHHA. YCHAEHWE Bhman-
HEHO € ROMOILI crajpHoro xomyra (pue.d5). [logoGpats iaHamerp
XOMYTa 1l KOAHYECTBO Hare el 18 KperieHMA HaKJAAA0K NpH yCAOBHH
MOJAHOTO  BOCCTAHORIEHWA HeCymieH CrocobHOCTH  nogca.  WoxomHue

HAHNBIC BARATL W3 Tadag 51,

]
<N soo (I ooef|l (N
¢ ¢ D ¢ & S ll
}QE@EHT
Bl 1 o e e
=== i |

Pre 45 Yeunenne pacTAHYTOTO HMMMERD TOMCA

Tatruipa 5

Hexoansie gannbe
e B, vm B, rm i, MM j,u'[HELME‘TFI dMartepuan moaca
'BADHAHTA Hare s o B
1 150 15() ) 14 cocHa, 1o
2 175 | 50 73 16 micTeennma, 1o
3 175 175 73 16 HxTa, 6
4 200 175 75 18 keap, Le
5 225 200 6l 16 muxTa, 2¢
] 230 200 G0 18 COCHA, 20 T
7 223 1 175 50 20 mnxva, Ic
| B 225 200 75 14 AUCTHOHHHTIA, 2C
U 231} 200 73 20 cocmg, 2
L 10 250 175 6 18 e1b, fe ]
Opruevawpe. Hpy pemenin  3agal  HCTOALIGBATD MATEPHAL  padiu-

aon 34



Jagaga 12.2. lleutpanbHo-CkaTAA KOJOMHA coycHMEM fixb MM M BbI-
coton H Oblia 3anpocKTHpoOLala Mo VCAOBHE 3HKCILTYATAUMM [pYIL
not Ay Tlocie pexoncTPVEIIMW 3JaHHA YOAOBHA SKCUAVATALME H3IMeil-
SHCE W CTAAN € PEMHMOM Do IPYILE, YEA3auHoli & Ta6a.52. Tpefyerca
VCILTHTE KOJAOHHMY ¢ BOCCTAHOBAEHMEM €€ Hecywlel CnocobHOCTH 1o
nepeoHauasbiol Beanyuinl. MoxogHnle fanume B3ATh M3 Tall1.32,

Tatawue 22

i | MCxG/HbIEe JAHHKIE 1709 TOIRAPUAHTOB :
N L N A B _ B |
vape-{ &, mas [ & sem | A M| Pacuetnme | Marepmaa, copr | Honas  YBEmrieHKE!
aHTa JUIKHB FRYOAA | HATDYEKG |
Fas Yois srcmaya-t  ntkh |
o BN ;
i 200 | 100 [4000) H [O5H | reocwa, 2r B2 | - |
2 4 200 | 150 | 4500 ] H N | ancroenemua,2c - 0
3 75 o[ 100 | 3000 | 085 | H Kep, 2t B3 -
4 225 | 100 | 3500 | 0.65H | 08H | _ nuxra, 2¢ 3 25
3 225 | 150 | 4000 | H |065H| fepesa, 2c % N
5 250 | 130 | 4300 | 0,84 H BAd, 1€ P I ¢ T
7 [ 200 [ 175 | 5000 | 0656 | 0.8H | waew, 2 r2 -
i 225 173 | 40800 H 0,654 _ean, e - Jn
4 200 [ 200 | 5300 | 0.8H H | sscreennamya, 2c % L.
i0 250 | 200 | 5000 |0 656 | OBH COCHA, AU = | 35

Mpumeuwanne, DapuaHT 3ata4p MOKNO 3aapaTe 2- HAH  3-39aUHbM
yncaomM. B nepsom cilydae Y4uTBISActcd TOARKG OWH (hakTop QMR HeolXoTHMOCTH
YCILTEHHA HOJTOHHE T.B2. HAHW HAIMEHOCHHD ‘:-'f‘._fl-DBHﬁ' AHLTTY ATALEHH {i'l-'l'_'l W TOBIAM
sagaus 12.2), naw yecasdenne pacdetHoll Harpysxd (mo yoaoBeaM sadann 12.3)
Do sropds coyqae YIMTLHIRACTCA H TN, W IRYTOE.

Jagaua 12.3. [lo gaHuslM 3agayw 122 y4ecTs, wro Harpyika Ha
KOJAOQHHY TIOC/AE PEKOMCTRPYHKIIMM 3TAHHA YREeJH4HAack Ha n(%), a yeio-
BHA PKCIAYATALMH ocTaadch npexiine. HeofixonMo npoHagectd youie-
HHEe KOAOHHDE H BLINOJHKHTD PACYETHE YCHACHHONW KOMMHHAL.

Pemenne (papuanr 1). Hecymas ciocofHOCTe KOJOHHH Oupeie-
JHETCH KAK MWHHMAMhWHAS BedHYMHIIA CHALI H3 pacdeTa }"CTUFI"-IHBDCTH
KOJOHHIL B MIOCKOCTH X H ¥, T.€.

'Ih"TJ. = q:l.iRrrd"? 'hllry = @yﬁtﬂ'

HeoOxougumpre BEIMMEHEBL JLTA KX TOACYETA:
R. =13 MIla - rak ana cocaer 2-ro copra, tabi 6l npraoxennn;

A= bh=10.020.0 = 200 cm’:



T -

y . -
Y0,289h 0,289 200

Tt 2
" =1—!},E[ ﬂ"-_z__] =1—U,E[E] =0617;

100 100
[ 0,5 4000
A == 2" T \E}: =
v = 02896~ 0.289-100 - 004
¢, = ;= 0,617.

Hecyiman cnocofHOCTh KOAOHHR
N =0,617-13-200-10" = 1604 =IL.

llpy HIMERCIHHA YCAOBHH 3KcmdAyaTaluy © rpyonot Al ua rpynny B2
HenBX0AWMO pacyeTHoe COTPOTHRISHHE YMHOMHTE Ha Koddhpuiuent
my = 0,85, Torna Hecylias ¢nocoGHOCTE KOAOHHE Oy/I8T paBHa:

N=pgmRA=0617.0,85-13-200-10° = 1364 xH.
KofmoHHY Hy#HO yCMIWTE Ha JOTOTHHTENBHYW HArpyaky AN = 1G04 -
- 1304 = 240 xH, mpuyeM 5To ciaeflaTh HY#HO B JABYX TIOCKOCTAX, Tak
Kaik N, = N,
YcimvpaeM KOJOHHY NMYTeM NPHKRCINEHHA ¥ HeH I0I0JHUTE/LHOIO
anesenta cedenueM 60x200 mm. Kpeonjedne ocypecteases Goaramu

AHAMETDOM 16 MM ¢ warom PRCCTAHOBEM [([Q AJHHE HOA0HHBLE, paBHBIM
500 MM (puc.46),

|
LT

|
20

Pue A6, Hﬂﬂ{fpﬁ'q]lﬂl’:ﬁ' CEYEeTHe }I'IZ:HJJEII'II{]ﬁ WELTOH TR



YOMIemiyie KOAOHHY PRCCUHTRIBAEM K COUTABHOH CTopimein
HOAATANERIX ceAanx (oM. pazi.3). [lna Hero nmeem:

| 6203
= 1+ 4k o= M+ 0,078——— = 1,6,
n J T F{f?”.; -Ill. ! 2? -4 .

! 1
it T —
REEE TR 1,6
m. T 4 —KOAMUCCTRO CPCaoB 00.TF0B Ha | Tor, M.
[peBeichian rafiKocTh crepskng (npi | = 500 MM = 756 = 760 = 420)

> = 0,078 {cmraba, 221 nprackenns ),

Ay = f(iA)" + A2 = (1,64 43,2)" + 28,87 = 74,9,

! 200
Pe. ks = - = 43,2,
0,289k, 0,289-16
5
g s O pomgey

70,2895 0.289-6
Koadppuusnent ¢ opu [, > 70

3000 3000 :
=7 =2 g7 =0.5%
[lpopepra necywed cnocofiOCTH:
N 1604 .
— = =501 Mlla < = {) 535-13- = 5,9 Mlla,
22016 , a<@,Rm, =0,535-13-0,85=15 111a

YCToHYUBOCTE B VIOCKDCTH OCH ¥ ofecneveHa.
Mpopepka YeTOHYHROCTH YCHASHHON KONUHHBL B IIOCKOCTH OCH X

N 1604
.—.:n-.-.—n..=.5,_|:]1|_ I]_ = ’r'l . A Fo : 1 :
A 2016 MIla < @, Rom, = 0,617-13-0,85=6,81 MIla

rae @, = 1 - 0,8(69,2,/100)* = 0,617, ONPE/leAeH 10 THOKOCTH
{ 4000

oy

* = 0,289k 0,289.200

YeroluHROCTE KoaoHHEM ofecTiedena,
Jagaua 12.4. Mlapnupho onepras kaeegomaTas OaaKa NOCTOSHHOTO
RO ASHHC [OMCPEIHOro ceveHus bxh, npoaerom L warnBaerca nos
ACHOTEREM PABHOMEpPHO-Dacnpejeneinol marpyaky. (O Ueano nopbiure-
Hitd  Hecymred cmocoSnocTi GafKa YOMIBBAcTCA  WMpCHTCAemM.  Dko-
WEHTPHOHTET npojodbHoroe  youaua e =0 (puc.4Za).  Paccuurath
AAEMEHTIH YCHIGHMA, ECAM [IPEeefbIYID HATPY3Ky Ha 0anxy HYMXHO

=69, 2,



YECAHYMTE B M pad. Daaxa Craeeda M3 JOCOK  TOAMMECH 33w
Hexoausle gadkbie NpUUATE M3 Tafa.a3.

[Mpu pemenrn sasae He0SX0AMMO  BOCTTONLIOBATBCA (DOpMYAaM,
IPHBEICHIBIMA Ha pHE. AT,

q’
IR IR RN AN RN RGN RRRRTARER A RN NRR R REINY! fLI‘
al .ﬂ
'q. ——
Ne=L2ogl gy Vel25g1/2
M y= qu’}g Ma=Ngcos
&II | -II# i |
e F— " . ——— —%e
iy .ﬁi )
f

L
My=-gtg Nes? NesMg/cosa

L.d
I8

B

Puc. 47. Youdenne Oanky mnperenes



Tatnnua 53

Ne _' Hcxomibie AaHHbE [ | Cxema
papu-| £, MM | A, wvm (b, v Marepuan e, MM | n Samku mo
| aHTa pHC. 47
L. ¥ 9000 | 5585 | 142 cocHa, 2o - 2,0 _a
2 | 11000 | 875 | 238 | mucTREHHMuA, 2¢ 300 2.5 &
| 3 9300 | 650 | 168 nuxra, 1o - 3.0 a
4 10500 | B80S , 192 cocita, 2c 250 3.0 4]
|3 | 10000 | 700 | 192 eap, le - 1,3 a
| 6110000 | 735 | 168 | namersenmmna, 2c 200 1.3 6

7 [ 10500 77 | 168 kenp, Ic Ty oo 2,5 a_ |

8 8300 | 630 | 142 KENp, 2C 130 2.0 6

9 11000 840 © 238 JMCTBEREMWIA, IC - 3.5 a

10| 9000 | 560 | 14z cocwa, 1c 100 3,5 6 |

danava 12.5. Mo pasubim yenoBwil safauw 12 4 vemaeHwe caenaTs
NIMPpEHIEeneM, B KOTOPOM (PeAYCMaTDHBACTCA HaaHYHe SECTICHTDHCHTE-
Ta € {cM. 7a6n.53). BBiMoARRTL pacuer sIeMenTon yCunens.

Pewenue {papuant 1). o YCHAEHWA HeoVimas cloCoBHOCTb AT
COCTAB.TAET

[M]=Rmm W = RIW = 12,09.8373-10°% =
= 0,10129 MH-m = 101,29 xH-m,

rac R, = 13 Mlla - npubsto no 1a6a.6Il npeaosenus mas cocnb 2-
ro CopTa;
ms = 0,93 = npursro mo tada 101 npiackerma ans A = 595 Mu:
Miep = 1,0 = npuHaTo no tadn, T opuaoskena ans m, =35 Mu;
K, = 130,931,0 = 12,09 MIla;
bh*  14.2.59,5

W= 25 o
6 6

Wa veaosns, wto M = (gL?) /8, Haxomuwm NPEAENbHY ) HalpysKy,
KOTOPY 0 MOMKET RLIACDHATh O2.TKA:

8| M) 8-101,29
[ - A2 810

= 8373 cm®.

=10,004 xH/wm.

[Tocac yoranobKe WAPEHret s  LI3MEHWTCH cxema Gamxd. Oxa
Gvier pafoTaTh xak ABYXIpOJIeTHas Gaika ¢ [IPOIETOM,  PaR-
Hoiv = L /72 = 9/2= = 45 M. [lo YCAOBIIAM 3alauil parpyika yee-
JHMHBACTCH DAROR:

q=2lgl= 210,004 = 20,008 xH, M,



]-EDHETPHL{E.CKHE [l dpaMETIBL lI.lT[]:lEHI“E:ﬂhHﬂﬁ CHCTEMABL!

f_1 . _L_9000

L==f=—==—=1800 mm;
I 5 3 2
£ 1800 s :
= arctg - = -=21,8%;sin = 0,371;
@ =T = 4500

cos a = 0,928 ; g8 « = 0,4.

YCIMA B 2JeMCHTaX RIMpEHress panibl
1,251 1,25-20,008-4,5

V= = 56,27 xH;
2 2 o
1,251 1,25-20,008- 4,5
N, = =~ i = 140,68 ®IL;
T taa 2.0,40
Ny = 1.25q1 _1,25-20,008-4,5 _ 151,68 wH.

2sin a 2:-0,371
Maxcumanbneil waruGaownit MoMEHT TIDH YCA0RWM PadoThl HaKi
fo ABYXAPOAeTHOH cxeMe HyaeT uag cpeaneil onopoil {cToMKoii):

_20,008-4,5

Fi
Y e L
8

Moacurrraem koadidiumenT C

= 50,645 xH- m.

¥ N 26,47° 140,68 - ]
poy X N _, 26170 1406810 _ o o0
3000 AR! 000 844,9-12,09
FAL
{ 4500

A= . = J6.17;
0,280k  0,289.59 5
A =bh= 14,2595 = 844.,9 cM>.
Hptrfjﬁﬁ]iy [lpﬂ‘il[ﬂf_‘.'l'l-! CeYyeHH ﬁaJIT{H IT]!‘JD‘}]U,LLH-.'-] o rl'lﬂpﬂj.-’j'[ﬂ S0

CORATO- 300N ¥Thix CTETIH] e[

Ny M HA0.68-10 50,645 107

A LW T 8449  0,968-8373
7,91 MITa < R = 12,09 Mlla.

= 1,66 + 6,25 =

Hpounocrs odeciieqena.



PacTariBammes  yemage Bn Huokpes nosce {wmpeunreae)  pando
N, = 151,68 xH. Tlo nemy Haiuem TpedyeMy0 [10Llagb CEUEHRSA
crepsain (ctanb knacca AIT):

N, _151,68:10

A‘rp e

© yRmy,  280-0,8
vie my = 0,8 — woadpdmimest ocaabienns CTEPAEN Hape3KoH.

[Tpuunmaes cTepkens (oM. Taba SII opuaokeHua) AWaMer-
pom 30 mm {Ag,~7,06 cu’; A, = 5,06 cM’).

CrolKy IUNpeHrend MpoRepiIeM lia CEaTHE ¢ Y4YeToM YCTOHIMDOCTH.
[lpeapapuTenbio, u3 KOHCTPYKTUBHBIX CoOOOpasKEeHMH, LPHHAMACM Ceue-
mie cToikH 150x150 MM (o copTaMenty).

Hnsn at0# CTOWXK HaAKAEM BEIH'KHBL

. __ 1800
0,289 -150

=6,77 cm’,

= 41,5 <71

¢ = 1-0,8(41,5,/100)* = 0,86.
[IpoRepKa YCTOHUMBOCTH:
Vo 56,2710

A 15Q5 e ~0,86-13 ~ 11,1 MIla,
== 55 - L5 MIla<eR ~086-13~ 11 Mlla

YeToBuuRocTs obecneyeHa.
[TpupepAeM HaNpPAXKEHHA CMATHA MO CTOHKOM:
Vo 56,27 10

o —— = = 2,6 MII = 3 MTIa.
Gtﬁd }_l“" 14"5,2‘]':! E{Rr Hik {

I POHHOCTH OfeCIeTeHa.
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yHUBepcuTeT» ; aBT.-cocT. C.B. Cxopukos, A.W. ['aBpuiioBa u np. - CtaBponons : CKOVY, 2015.
- 238 ¢ : wun. - bubmmorp.: c. 193-194. ; To xe [DnekTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=458030

2. KoHcTpykuuu u3 fepeBa v IiacTMacce : IpakTukyM / MuHHCTEpCTBO 00pa3oBaHus U

Hayku Poccuiickoit deneparuu, OenepanbHoe rocy1apcCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
yupexJieHue BeIciero npodeccuonaibHoro odpaszoBanus «CeBepo-KaBkasckuii enepanbHbIi
yHuBepcureT» ; aBT.-cocT. C.B. Ckopuxos, A.M. I'aBpuiioBa u z1p. - CraBponons : CKOVY, 2015.
- 238 c. : un. - bubnuorp.: ¢. 193-194. ; To xe [DnekTpoHHBIN pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=458030

3. CemenoB, K.B. Konctpykuuu u3 nepea u miactmac: /lepeBsiHHbIE KOHCTPYKLUH :
yuebHoe mnocobue / K.B. Cemenos, M.IO. Kononosa ; MunucrepctBo 00pa3oBaHusi U HayKu
Poccuiickoit  ®enepanuu, Cankr-llerepOyprckuii  rocyapcTBEHHBIH — HMOJMTEXHUYECKHM
yHuBepcureT. - CII6. : U3natenbctBo [lonmutexuuueckoro yuusepcuteta, 2013. - 133 c. : cxem.,
wi., Tabn. - bubnuorp. B kH. - ISBN 978-5-7422-4182-9; To xe [DnekTpoHHBIA pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=362994

4. Imutpues, I1. Apounsle 1 paMHble KOHCTPYKILMHU U3 LIEJIbHOW U KJIEEHON IPEBECUHBI :
yueOHoe mocobue / II. Imutpues, B.XKamanoB ; MunucrepctBo o00pa3oBaHUS M HayKu
Poccuiickoit ®enepauuun, PenepanbHOEe TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE
yupeKJieHHue BbICHIEr0 IpodeccuoHanbHOro obOpazoBaHus «OpeHOYprckuil rocyaapcTBEHHBIN
yHuBepcuret. - OpenOypr : OI'Y, 2014. - 170 c. - ISBN 978-5-7410-0714-3 ; To xe
[DnexTponnslit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=259165

5. TlokpbiTHE TO TPEYTOJbHBIM METAJUIOICPEBSIHHBIM (epMaM ¢ KIEEHBIM BEPXHHUM
MOSICOM M TOCTPOCYHBIMH KOHCTPYKLIMSMM OTpakaeHusi: Pacuér u KOHCTpyupoOBaHHE
MeToANYeCKHe yKa3aHus / MuHucTepcTBO oOpaszoBanus M Hayku Poccuiickoit deneparmu,
®enepanbHOE TIOCYAApCTBEHHOE OIOKETHOE 00pa30BATEIbHOE YUYPEKJIEHHE  BBICILErO
npodeccuoHaabHOro  o0pazoBaHust «HMKEropoACkuii rocyiapcTBEHHBIH — apXUTEKTYpPHO-
ctpoutenbubiii yHuBepcurer» (HHI'ACY), MnxenepHo-ctpoutensHulii (axynsrer, Kadenpa
KOHCTpyKUui u3 naepesa u ap. - H. Hosropoxy : HHI'ACY, 2011. - 54 c. : cxem., Ta0m. -
bubnuorp.: C. 46. ; To xKe [DneKTpOHHBII pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=427473

6. CnpaBouHUK coBpeMeHHOTo mpoektupoBiuka / I'.b. Bepx6osckuii, FO.A. Becenes,
B.B. Jlarytun, 2.b. JIlykamesuu ; mox obmi. pen. JIL.P. Maunsna. - 7-e u3a. - PoctoB-u//] :
®enukc, 2011. - 544 c. : wi., cxem., Tadu. - (CTpoUTENnbCTBO U aAu3aiH). - bubmuorp. B kH. -
ISBN 978-5-222-17699-3 ; To xKe [D11eKTpOHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=271604
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TatGmuua {I

CopTaMeHT NuaoMaTepHalon {(IOCT 8486 - 86°E)

|

ToauHHA, MM _ NInpuHa, MM

16 75 | 100 1 135 7 150 | - - -
19 ¥5 {to0 | 125 [ 150 [ 1735 [ - | - -
22 75 | 100 | 125 | 150 [ 175 [ 200 | 225 | - .
25 75 | 100 | 125 | 150 | 175 | 200 | 225 | 250 | 275
32 75 | 100 | 125 | 150 | 175 | 200 | 225 | 250 | 275 |
40 L 75 | 100 | 125 | 150 | 175 | 200 | 235 | 250 | 275
44 75 | 100 | 125 | 150 | 175 | 200 | 235 | 250 | 275

- 5l 75 | 100 | 125 | 150 | 175 | 200 | 235 | 250 | 295
&0 75 | 100 | 125 | 150 [ 175 | 200 | 235 ; 250 | 275
75 75 | 100 | 125 | 150 | 175 § 200 | 235 | 250 | 275
100 - o0 | 125 | 150 [ 175 | 200 | 235 | 250 | 275 |
125 - - 125 ¢ 150 | 175 | 200 ! 225 | 350 | -
150 : - - 150 | 175 [ 200 | 225 | 250 -
175 - - - 175 [ 200 | 225 | 250 | -
200 - - - - | 200 | 225 | 250
250 - - - - - | 250

Mpumevanue. [py HeoOGxoMMMoCTH MOryt ObiTs HIrOTOBIEHL OpYCRODBIE
AaroTupikll ¢ pAAMERAMH, HOAYHAEMBIMA NYTEM DACTHAOREE JOCUK Hi# HECKDTRIO
pabHpx wactch, corsacun TOCT 9685-61°.

TatGnwua 211

CopraMenTt ¥ MJIoTHOCTS (haepbl

HaumeHoBarke marepHa.ia Pasmepil, MM Tuotvocts, | TOCT
AUTHHA | NAPHME | TOJuMHA KTC /M
Crpowresnian dpavepa ma- | 2440 1525 [.5.2; 2.5 700 3916-69
poie DD oK 2440 1220 3
2135 1525 4
1830 1220 3
1525 13325 6,789 10
1220 12
725
1220 1220 15,18.19
725
1500 (200 il i
b 1500 7 :
Baxeusnporasnan tpanepa | 4400 1500 10 114 11538-65
vaprn DCH 49010 1250 12
SCHWD 1200 [4
5600 | 1500 15
. 1200 |
Npurmecsanwne. TloauepsiyTee pasMephl  JICTOB  PEKOMCHAYITCA K

WIH ISR 1M ICHH .



MNpoaonxeHue NPUNOXKEHMUA

Tadouopa 311

Copramenrt danephnix Tpy6H

Hanmenosanae maleans Bryrpennuii anamerp, M| Tomunna crerxm, |
tDaHepHRa TPYOR B AREHBIX A 6.3
manaeit 1.4 - 1,5 M w0 © yepyn- 16} B0
HEHHEM [0 3 - T M 50 | 11,0
200 11,0

250 13.0 |

300 13,0 !

Tadaouuma 4

CopraMelT (hanepnbix LBEAAEDOD

lienepeunos cenenne . Teomerpiveckne XapakiepueTHRN i
Oprorf s MNe mpo-| f, v [y }[.\11.5‘ Mt Ao zgene | Sl T
R — er’ | em’
I 100 | 60 ;10 | 20 |20 | 253 &2
L 12 120 | 60 | 10 | 22 | 186 398 | &7
| 12a 120 | 80 | 10 | 26 | 2,65 | 519 | 1352
L1 o |24 140 | 80 | 10 ! 24 | 165 584 | 71
1 » | lda 140 | 80 [ 10 28 |25 | 753 169
5 |18 160 | 80 | 10 30 2,37 [ 1040 | 171
b 19 190 | 80 | 10 33 2221|1579 | 182
4 1 22 220 | B0 | 10 . 36 | 2062259 | 191
b 25 250 L 80 | 10 § 39 | .54 (3096 | 199
' v ! 30 | 300 | &b | 12 i 53 ;177 |5863 | 252 |




PexomeH1yeMBIl COpTaMedT AOATon

MpoaonXeHHE NPpUNONEHHA
Tadbaunua 3

PexoMcraveMbii copraMedT UypynoR

¢ moTaipol

M AOAYKDPYTAGH TOROBROH

: 2 PaaMephl KEALPATHEIL
JuaMeTp, MM TLiomaan cevenms, o | CrmHB G0NTOB, M
00 CTEQHAHED [ TO H-a[.':r:::mu TG CTEQAITED | IO A PoIKe WHpITHA TOJTIT R H &
12 9,7 I3 © 074 45 4 i
16 13,4 2,01 141 55 4 '
20 16,7 3,14 2,18 70 5
L 20,1 4,52 3,16 50 7
T 23,1 5,72 4,18 | 100 8
30 25,4 7.06 5,06 | - -
36 30,8 10,17 7,44 | - =
PeroMeHAVeMblH COPTaMENT rEO31eH
Jramerp, Mm 3 3.5 4 45 | 3 3,5 ] _J
Manna, M 70; B0 | 80; 90 100: 110 125 | 150 173 | 200

Mwamerp, MM

Hamna, M

2  7.10,13
L 3 10,13, 16, 20, 25, 30
4 13, 16, 20, . B0 ¢ rpaoaulit 9epes 3 MM
3 {3, 16, 20, ..., 70 c rpanacii 9epes 5 MM
N f 20, ..., 100 ¢ rpagalit depes 5 MM 5
8 50, ..., 100 & rpagansit Hepes 5 M Il
: 16 §0, 90, 100 c rpananul uepes 3 My
CopTameuT FIyxapei (Bunthi 3na gepesa)
fuamerp, w | 6 | 8 | 10 {2 16 20
Tanna, mv | 35 - = - -
' 40 40 bith] - -
5l 50 o ; -
65 65 G5 65 . -
- &l Bl B0 1 8l =
% : 160 1[4} 104 -
- 124} .20 120 120
= - 140 140 (40
- - - 160 160
. - P 180 180
- - - . | 200
- - — ‘ 225
- - - - 250




Mpoponxenue NnpuUNoXeHun

Tadanwpa GII

PacuerHble CONMPOTHUBARHWH COUHET W &7TH

Hanpsuxeoe cocroMrme i XapaKTepucriKa

{MiosiladcHRe

Pacsethne conporiane-
uest, MIla (kre /em?) nag

HEMEITTOR COPTOD NDCEECHEEL
L -3 3 |
[ 2 3 4 5
1. Maruf, caamie v cMamie BIoah BONOKDH:

a) 3IACMEHTH NPAMOYTOIRHOTG couchma (3] Ry, R, B 14 i3 8.5
HCIIOYCHHEM VHASZHMUIX B DOMIYHKTAX 6" 140 130 B5
") BRacoTOd o 50 em

fi} aneMenmin OpAMOYTOMLION cevetitd L-| Ry, R R 15 14 0
PHHOH caRiue [1 g0 13 o npa BRCOTe eue 150 140 100
M cakame [1 go 50 cm

B) 2ACMEHTEI MPRMOYTOVMLEOTD CONCIA une-| K, R R 16 13 11
PHHOR cobuue 13 oM npn Buioome cesenns 160 150 110
cobuue 13 a0 50 o

I} 3MEMENTH B3 KPYTALK fecomatepuanos| K, . Rew - 16 G
{3 BPESOK B DACETHOM CEYpi 160 100
2. PacTA#emme BIOTL ROKEDH:

A) HEIIOCHDIE 35eMEITh R, 10 bt 4

100 TG
6} e HRIR 3 eMEHTE R, [2 9 -
: 120 oy
GoCHaTIE W CMETME B0 RCRH  (LTOWATH Rean Bewap 1,8 1,8 1.8
[OUEPEK BOIOION 15 18 18
4. CMsETIIE NONEpest BOSIOKNN MecTHOE:

a) # CUODHBIY MACTEY KOHCTDYRUHT, f0So- Fewp 3 3 3
BBEX BPYORAX H VAMOERI TDiMBIKAHRSE M- A0 0 10
METTOR

f) mon  walGaMu  npE yTaax cmaTHA By 4 4 4
ot 90 a0 60 40 40 | 40
3. CrambBasqe RO BOGOR IH:

A) Nph M3rkGe HERTBSHLIX 31CMEHTOR Rew 1.8 L6 1,6

18 16 I6

5) Lipi NErHie KIeHLI HIEMCHTOE ] Hei 1.6 1.3 L3

16 15 5

BY 8 A000RKIY BPYORAY A8 MAKUMMATHHOTO R 2 21 21
HATPALKETIR , 24 21 21

() MECTHOE © KIERRME COUBHRCHHAX I Fep 2.1 21 21
MIKCETMA Tl 0 HANSOReH 1 | ET | 21 18




MpoponKeHWe NPpUNOKEHKSA

Oxonyauue Taba 611

1 2 3 s 5
6. CHANRIRANWE TIONEPER FONOKIH:

a) B COEMMHEHWTY HEKIIOSHEDY 2ICMENTOR Fexsn A1 0,8 0.6

10 8 6
§) B COSTHHCHRER KIeSIhIE JEMEHTOR Bong L 0,7 0.6

i Fi 7]
7. PacTRmEHWE TONEPER RONOKOH 3NeMEHTOR Hpog 0,35 4,3 0,2
M3 BACEHON JDERCCHIGT 3,5 3 25

Tattanua 7II
[lepexoanuie xosdpunrentbr my,

KoadyMIHICHT My 1A PACHETHLIX CONPOTHBACINE
JTpeBEcbr noponsr PACTKEHMI0, HATHOY, | CKaTHIO H CMATHIO CKATDEA |
CHATHED B CPUTTHEO Baoils| NOMEpex BoMokol | Hlo My
Botorol R, R B R Rron R
XBoitHbe
|, JINCTEEeHHMIA, KpoMe  EBpO-| [.2 1,2 ]
TECEICKOET 11 ANOHCKDEH [
2. Keap cnfuperii, spome ket .9 6.9 0.5
ra KpacHOAPCROM Kpas
3. Keap Kpacnogpororo Kkpas, 65 0,65 (h65
[COCHA BEIMYTOR i
4. Thirxra 0.8 {18 0,8
| Toepapie TICTIENILIC
- e 1,3 : 2 1.3
&. Fficenn, smen, Tpad 1,3 ] 2 1.6
7. Axaipia 1.5 2,2 LB
B. Bupesa. vk 11 1.6 1,3
8. Bus, 1o 1 1.6 !
Marsse meTeeHHbe
10, Qupxa, owa, ochia, mas| 08 [ {8

Dpivesanne. Koadebuiouen s fe, YRAIAUELC 8 TaRUEIE A0 KONCT Py E-
Ll QITOR BOINYILIHLE AHHAE eRTPOINCOPCAZTIL, HIDOTAL TILIACMEIXL Hi 100 I TAR-
HOH  anTICenTHEAMI AMCTRennMus [npn waameocTi = 25%), yMoubkakecs o
paidchrunent 0,85,



MpopgonKeHWe NPUIOIKEHHA

Juatedue Kos(QUuMeHTOD M,

Tabnanwuma BII

¥ eroRHa '.'ar-:r‘.rm}-anuuu Koaduprpment | }’nﬁa-}&ﬁ}lial{cﬁﬂ&'ammﬂi Koaduhsrpeny
{no l1, va6n.1]) "y (o [1, rada. []) ™,
Al, A2, Bi, B2 1 B2, B3, Tl 0,85
A3, B3, Bi 0.9 r2, ri3 0,75

3nauchne koshurMeHTOR M),

Tagawua 911

Harpyaxa

Hoadrdimonent my,

JATA ACEY BUIOE COLPH-
THRIEHWH, KPOME CMi-
THHA TIOMEPCK DOJIDEQH

N CMATHA
omeper BOJIDKOH

t. Berposas, MOHTAMHAH, EPuME YE#-

Ilpu ofpEBE MPMIDOADE I TRODOD

IAHMON B pasd. 3 1,2 1.4
2. CeflcMuyecian
Ana onop BoaayninEX ITHHEE JAEKTRO-
Hepegam 1.4 1,6
13. Tosonennas, MOHTOKHAENA, BETPORAA
NpH TOJIaefe, OT TaOHelHA MROBO e I i
MPY TEMNEPATYE HHWE Cpe AHeTonnB o 1,45 : 1,6
i 1,9 | 2,2

TadGauwma 10I1

Jvatenne KoahpHITHEHTOR Mg

Huicora cesequn, oM

3 M mesec

Koapdoruimenr rey

TomupitHa coom, MM

0,96

() 70 (1]

(83 | 0,90

3uavenue KoapbuuuerToR m,,

xxxxx

Tatnwuua 11T

18 v Meree

26

42

Kombdmppnenr me,

1,1

1,03

0,83

Jnauenne xoaddhrunenToB mra

Tadauua 1217

Hanpamen e

Obcinsvenne p

ACMETHT X

HosdphunmenT m,,

250 | 500 u G |

1

. COUTOANHE COMT TR e i OPH OTHMIEHEK Fy /8
o 130 | 200
Caare ® warh R, R, a8 | 049 [ |
| PacTamerne | R, 0.6 | LY | 08
Hpuwevanue: rg — paahye EPpHBHIHD: TRYTOH JOCKE HaW

Bpyoua:

A — JOIULAHE Dy ol Jocks Ak BPYCKA B PAIMANLHOM HATpAnAEH,



MpoponmeHre NPHAOKEHHWS

Tadamuwa 13700

Pacueriibte COMpOTHEAEHNA CTPOHTCIbHOH (hanephl

PacqeTHBIL CONPUTHBCHHA, MIa (ie,” on)

Bry hanepe PACTARE= | CHATHIO | Waruhy | CRAMBBA- | Cpedy mep-
LT B O TRAGC- | HD TRAGC- | HHIQ B | [TeHOHKY -
TLAOCKOCTH| KOCTH | KOCTH | TEIOCKOC- | PHO LT0-
MCTA MHeTa | mecTa | T TN |EOCTK THCTA
Ry p R R u K cr Rpen
L 2 3 4 a .
1. (anepa  KkaeeHam  Gepesnsan
svapk  DCD, coprus B BB,
B-C, BB /C
a) CEMHCTOHMLR TOMELHHOR 8 MM
M Gones:
BT BOJEHOH HA Ry D 14 12 16 ﬂ' H &
LA 140 120 | 160 8 60
OIEPEE BONOROE Ry RcHBD g 8.5 6.5 0.8 &
o= %0 85 65 8 60
moet yrmos 457 K BoAcKHAN % % {—;§ 5;5_:_:
() nATHCACHIRR T
ot 57 s
B0 BOSIOROH FLADY RCHEDS 14 iz 18 o, g 5
cneR 140 130 | 180 A 50
HOMEPCHK BOADKCHL Hap ke G 7 3 o5 B
b RO 20 30 R A0
PO YIM 437 1 poadEHa f{: ﬁl:_in - ﬁBE 9.9[:
& Dl KATCIESE HA JIHABCHHLI |
e A Mapgn DCD, coproy {
B/EB u BB/C, cemmcnonwan, i
Toloin & My | Gosee !
BILL  BUGIIEU ELATREE LN g 17 18 0.6 5
et 9 | 170 | 180 6 50
R DG S0RECNET TT6L PR 7.5 | 13 11 0,5 5
R 75 | 130 | 100 5 50
P - 3 b & 0y 7.5
(LD WL B 407 3 DI — - --— e
' 1l | a0 7 75




MpoponxexHHe NpUANOKEHHR

- Oxoduavume vaoa, 1300
T 1 2 = 4 5 6
3. Qanepa GakeauaMpoBalHan i &
Maprs PHC, TouomdHol 7 oMM H
Eiumee: ]
et i I 28 33 1,8 K
s 320 280 330 18 110
MONEpel BOIDROH HAPYISHB 24 273 25 1B 02
AR 246 | 230 | 250 I} 120
[0 Yrmoes £3% I BOosoKHaM 16,5 2t i LB 16
165 | 210 18 160

MOpumevanue.

.

Pacyetiioe COMIPUTHEACHHE CMATHID B CaalWio LI HITHEY -

JAPHD L I0CHDCTH m'rr“m Ana Gepesonol hanepst Mapxis PCD Ry o0 Ry s
=4 MIla (40 wkre/cu’) n mapkn DEC Ry a0= g ewop= 8 MIla (80 wre /em”).

Tattnnua 14I1
Moavak vopyrociu Eg, Mmogyau casmrra (. |

Yau yupy d: Y §
kst umenttl [lyaccona v 108 CTPORTENBHON (anepbl

) Bua dhartepor Moy vipy- | Moury e copera | Kopdspinpacar
roct £y, MIla i MIda Myaccoma v,
. _ e oM HIC, tM
1 . 2 8 g
. anepa wneenas Gepeicsan Mapio
PP, coproe B-BB, B/C, BR/C,
COMNCAOIHAT | TATHC O 1HAS.
B0 Th BOJIROUIH HEPVRHED CA0ER 00 50 ! 0,085
Q000 746 f
MOMEPEK DOAGKOH Hay I 6000 250
e et 0,065
Cien 60000 7500 ?
M w0 457 B BOAOKHEN ,Ejm 00 {6
- j 250040 _ 30000
2. Dareps HAceHam M3 IPEBECHIE|
MHCTBEULL mapin DD, copron
B, BE n DD AC, cemucmodinas, -
WrHoE 8 MM W Sofee:
BAOS BOAOKOH NAPYHITHEE CAOEE ﬂ ﬂ 0,07
. TN B
 TIOUETER BOJIOKDH HADY#RHEDN 5500 800
CA0EE B 0,06
3500 8000
MOT VITeM 45% K BOS0KHAM S0 2ot 0.6
200060 i 22000




MpoponXeHHE NPpHUAOKEHHKS

Oxonuaune tabn. 141

S 1 2 L3 :
3. Dapepa GaHETHANDORAHHAR MAPKH
DBC, ToomeEEE 7 M B Ooaee:
BACLTE BOJORON HADY #IhON CIOCE Cilaba B 083
120000 104000
NOLHEPRE. BOaDER HApyRHR 2500 1000
CANETR P h P——— 0,063
B0 1 Q0D
MO YraoM 45% 1K Banortan 5L ¥ 07
s 35000 40000 |

Mpawevaune. HKowhdHuxent IhyaccoMa vy yKAIIH ONA  HATIpARIGHHA,
IIEPNEHAHKY TAPpHOTO OCH, BAO DL Kmﬂpﬁﬁ OAPERCTEH MOAY A YIDYTOCTH E'il'

Tatau A 1571
PacueTHble XapakTepHCTREN (PaHepHBIX npodHIet
H HCKOTOpPLIX KOHCTPYKIMOHHBIX TAACTMACC

Pacsctunie conporiencids, Mila | Mogyan, MIla

HanMeHoBaHKe W MapKa | pacTd- |r.:m-mm warufly | cwanw- | yupy- | coeera

MATepHana e H Y _| R. ., BANHK | rocta £ Lr
Ry | Rex/ Rep i
1, @anepible Tpybbe Map
i L-1: :
@ 50-150 ;25 |2 ] W - Bin0 | -
& 200-300 25 |25 s | - | 7300 | -
2, Danepume npofhrim:
B LICh Th O nOTOOH
HAPLEWED CII0ER 14 11,5 {5 0,635 11000 | 750
TIOTEPeK. RCUTOROH
HAPVHIBIX CI0eR 3 ‘i__, = | ?,F}.;‘.‘r ] ;SI:'.IEI | 750
3. CrexaoniacTHrm:
KACT - B [10 43 55 30 19000 -
CBAM (1:1) 1 rst} 140 250 0 30 24000 -
AT - 4C (1:1) 220 2 1] e - 15000 5,70
no T npHLE 15 | 15 | 15 | ‘8. | 3000 -

4. JpererHo-Ca0RCTE
nnactie  apen  JOCI-b, ]
ToanE ol 15-60 MM 109 ° 80 130 7 15000

5. Binuunoacy 14 | 14 20 8.5 1600




Mpoaonxenuwe npunoxeHnus

Tatauyga 1611
TegMmerprueckre KAPAKTEPHCTHKH MONCDEYHbIX COMEH R

Ceuenne Ilnowaae| Paguye | Momenr | Mouent |Cramiveckni
HHEDUHH | HHEDUMH | (IHEDLUHH | CONPOTHR- | MoMenT
Ao’ | orgoem | et | aema W, | mosyceseius
] o’ S, op’

bh | 02895 | A° bh* bh?
12 i 5

nd* o nd* 1’ d?
. p 54 32 125

0.6954" | 0,236d |0,0394" | 0.094° 0,074"

0.764% | 0,246d | 0.0464% | 0 0084 0, 08"

0.74d | 0,231¢ | 0,039 | 0,094 0.074°

0,77d" | 0,244d | 00464° | 00984 0,084"

nfs | 03534 | 8 nd’5
0 33




NMpoponKeHHEe NPHUNONKEHHS

TaGanuwa 1711
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