[TPUMEP PACUETA BAJIA

Ban monygaer ot nBuratens uyepes 3youaroe kojeco Il (puc. 3, a) montaocts N,
CJIE0BATENBHO, 3Ta Mapa JJIsl paCCMaTPUBAEMOT0 BaJIa ABJSETCS BeAyIlew napoi. [a-
jee 3Ta MOIHOCTh nepeaaercs koaecamu | u Il pabounm Mexanuzmam. MomHocCTH,
nepeaaBaeMbie Ha Koiieca, paBHbl N; = 22 kBT u N3 = 15 kBT. JlmameTpsl kosec
D; = 400 mm; D, = 500 mM, D3 = 300 mM. YacToTa BpameHus Bajia n= 300 06/
MUH. JlnunHa yyactkoB Bana: [; = 200 mmM; [, = 400 MM; l; =280 mMum;
l, = 250 mM. Benymiee komeco paciosioxKeHO 0T yTII0M 3aleuieHus a, = 90° k ro-
pusontanu. [lonoxxenue Benombix koisiec I u Il 3adukcupoBano yrimamu, cooTBeT-
cTBeHHO, 7 = 0° m a3 = 160°. Marepuan Bajia -cT. 45 HOpMAJIM30BaHHAs, O =
900 MIla, o = 650 MIla, 7 = 390 MIla, [¢] = 80 MIla. [ToBepXxHOCTH Baia IILIH-
doBanHas. B cepenune yuactka CE Bana pacmnonokeHo CKBO3HOE OTBEPCTHUE AHAMET-
pom d,. [Ipu pacuete Basia cienyeT NPUHATH, YTO HOPMaJIbHbIC HANIPSDKEHUS M3TH0a
WU3MEHSIOTCS 110 CAMMETPUIHOMY ITHKITY, & KacaTelIbHBIC - [I0 aCHMMETPUIHOMY C KO-
s unmentom acummetpun R, = 0,5.

Tpebyercs:

1) Onpenenuth TuaMeTphl Bajia MO y4aCTKAM.

2) IIpou3BecTr MPOBEPOUYHBIN pacyeT Bajia Ha BHIHOCIUBOCTD (ONPEIEIUTh KO-
s UIMeHTHI 3an1aca MPOYHOCTH B Han0oJiee HAMPSKEHHBIX CEYSHUSIX TI0 OTHOIIECHUIO
K MpeJIeTy BEIHOCIMBOCTHU U TIO MPEeNTy CTATUYECKON MPOYHOCTH).

ILman pemenus 3agauun

I[IpoekTHBIM pacuyeT Bajla NPOU3BOAHUTCA B CIEAYIIEM IIO-
pSIoKeE:
CocraBnsieTcss pacueTHasi cCxeMa BaJia
Omnpenensercs MOITHOCTD MOJTy4yaeMas BeayIum KosecoM |l
Crtpoutcs cxema JeHCTBUS CUJT B 3y0UaThIX Mapax
OnpenensroTcs CKPy4YHBAIOINE MOMEHTHI M OKPYKHbBIE YCHIIHUS Ha 3y0UaThIX
KoJiecax
CrpowuTtcs 3mropa KpyTAIIUX MOMEHTOB
CtpowuTtcs smopa U3ru0arnmx MOMEHTOB M, B BEPTUKAIBHOM MIIOCKOCTH
CrpouTes s1ropa u3rudarux MOMEHTOB My, B TOPU30HTAIBHOM IIIOCKOCTH
CtpouTcs 31mopa CyMMapHBIX U3THOAIONUX MOMEHTOB
OnpenensitoTcsi BEIMYUHbBI SKBUBAIIEHTHBIX MOMEHTOB 110 |V Teopuu mpou-
HOCTH
10.OmpenensroTcss AMaMeTphl Bajia MO y4acTKaM NP JOMYCKaeMOM HarpsiKe-
HUM [0|M TOJIy4YeHHbIE 3HAUEHUS OKPYIIISIOTCS 10 OJMKAMIIEro CTaHIapT-
HOTO 3HAYCHUS

e
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IIpoBEpOUYHBIN pacyeT Bajga NPOU3BOAUTCSA B CAECAYIIEM IO -
psanKe:



1. Beraucastorcs cymmapHbie KOdPGUITUEHTH CHUKEHUS TTpeieiia BEBIHOCITHBO-
CTH B BBIOPAHHBIX CEUCHUSAX

2. OnpenensiroTcss MaKCHMajbHbIE 3HAYCHHS] HOPMAJBHBIX M KacaTeIbHBIX

HANPSHKCHUN B pACCMAaTPUBACMBIX CEUCHUSX

OmnpenensroTcs: KO3PGUITUESHTH 6€30IMaCHOCTH

4. Breruncnsgercs oommii k03P PHUIeHT 6€30MacHOCTH 0 MPEIETy BHIHOCIUBO-
CTH JIJIsl BRIOPaHHOTO CEUEHUS

5. Ompenensercs k03P huUIMEHT 6€30MaCHOCTH 10 3aracy CTaTHIECKOM MpoU-
HOCTHU

6. JlaeTcs aHanM3 pe3ynbTaToOB pacyeTa

w

PEHIEHUE

Ilpoexmmuulil pacuem eana
Yacts |. CocraBiisieM pacueTHyI0 cxemy Bajia (puc. 3, a)
Yacts |1. OnpeaensemM MOITHOCTB, MOTYyYaeMyto BeyIuM kosecoM ||
N, = N; + N3 =22 + 15 = 37 kBT.
Yacts |11, Ctpoum cxemy nelcTBHS CHII B 3y04aThIX Mapax

Ha BeH1ie Beayiero kosneca IelCTBYET OKpYKHas cuia F,, HanpaBJIe€HUE KOTO-
pO¥i COBMAaeT ¢ HAITPaBICHUEM BEKTOPA YIJIOBOM CKOPOCTH w (HaImpaBiicHHE YTII0BOM
CKOPOCTH BpallleHUsI Bajla BRIOUPAETCSl MPOU3BOILHO). Ycmine Fy He0OXOAUMO TIpH-
BECTH K IICHTPY THKECTH TOMEPEYHOT0 CeYeHUs Bana. J[Jis1 3TOro B TaHHOM CEUCHUU
MIPUKJIAIBIBAEM PaBHBIC 110 BEIMYWHE M POTHBOIIOIOKHEIE 110 HAPABIICHUIO CHJIBI F7
- F,. Takum 00pa3oM, mosrydaeM MOMEHTHYIO napy cui F, — F (puc. 4, ceuenue «E»),
BEJIMYMHA KOTOPOW paBHA:

M,=F, -2 (41)

Ananornyno s | u 1l xonec:

Ceuenne «C» M, =F -— (42)
D3

Ceuenue «K» My =F3-— (43)
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CkpyuuBatoirie MOMEHTbI My, M,, 1 M3 NelCTBYIOT B IJIOCKOCTH MONIEPEYHOTO
CEUYEHUS BaJla U BBI3bIBAIOT €T0 KPYUEHUE.

Cocpenorouennsie cunsbl F;, F, u F;, OpUIOXKEHHbIE B IEHTPE TAKECTU TOTE-
pEUYHBIX ceueHUl Baia, riae HacaxkeHsl koneca |, Il u lll, neiicTByrot B ero miuockoctu
(cM. puc. 4). OTu cuIIbl BBI3BIBAIOT MPOCTPAHCTBEHHBINA N3rM0, KOTOPBIN CIEAYET MPH-
BECTH K JIBYM IJIOCKOCTAM — BEPTUKAIBHOW U TOPU3OHTAIBHOU. JIJIs1 3TOrO cocpeno-
TOYEHHBIE CHUJIbI HEOOXOAMMO PA3JIOKUTh Ha COCTABIISIONINE 110 KOOPIUHATHBIM OCSIM
(cMm. puc.4).

Cxema I[GﬁCTBI/IH CUII B BEAOMBIX IIapax

Ceuenue C Ceuenne K

Cxema nercTBUS CUJT B BEAYIIEH Mape

Ceuenue E

Puc. 4

Yacts |V. OnpenensiemM cKpydrBaroiine MOMEHTBI U OKPY>KHBIC YCHIIHS Ha 3y0-
YaThIX KoJiecax

OrnpenenuM yrioByr CKOPOCTh BpalleHUs BaJia

mn _ 3,14:300 )
w=—=—"——= 31,4 cex™.
30 30



OmnpenenuM CKpy4YMBaIOIIME MOMEHTHI Ha KaXK0M KoJsiece 1o (popmyrie

N
M =—.
103 10t 2 103
My =220 =700 H-m; My =22-"=1178 H-M; My ="—_=478H-m
N3 bopmyn (41-43) onpenenuM OKpyKHbIE YCHIIUS Ha BEHIIaX 3y0UaThIX KOJIEC
I, 1 m
=22 700 3500 m
b, 04 ’
F _2M2_2-1178_4712H
2 — l)2 - 0,5 - )
F _2M3;  2-478 3186 H
Dy 03 '

Yacrtp V. CTpouM 3010py KpYTALIUX MOMEHTOB

CocTraBuM pacuéTHYIO CXEMY, TJie BaJl paccMaTpUBaeTCs Kak dJIeMEHT, paboTa-
IOIIMI TOJBKO Ha Kpy4deHue (puc. 3, 6).

B ceuenusx, rjae HacakeHbl 3yOUaThie KOJI€ca MPUKIIAIBIBAEM BHEUTHUE CKPY-
yuBaromre MoMeHTsl M1, M2 1 M3. OniopHble MOAIUITHUKY Bajia KPYTSIIETO0 MOMEHTA
He rnepenarT. Ban pa3OnuBaeM Ha CHIIOBBIE YYacCTKU M, MCIIOJb3YsS METOJl CEUEHUH,
CTPOUM JITIOPY KPYTAIUX MOMEHTOB (puc. 3, 8). Ha yuactkax CE KpyTsIIUii MOMEHT
T=700H - ™M, Ha yuacTke EBK-T=478 H - M.

Yacrtp VI. Ctpoum smtopy U3rudaronmx MOMEHTOB M, B BEpTUKAIBHOMU IJIOC-
KOCTH

OnpeieiuM BeJTMUMHbI BEPTUKAJIbHbIX TPOEKIUN CUJ (CM. pucC. 4)
F;,, = F=3500 H,
F3,, = F3-c0s20° = 3186 - cos20° = 2994 H.

CocragisieM pacu€THYIO CXeMy Bajla, paboTaroero Ha U3rud B BEpTUKATBHOM
MJIOCKOCTHU KaK OajKy Ha IIAPHUPHBIX OMOpaxX ¢ YCUIUSAMHU, TEUCTBYIOITUMHU 1O OCU Y
(puc. 3, 2). HammpaBnenue npoeknuii cuit BeIoupaem 1o puc. 4 (ceaeHust «C» 1 «K»).

Jlns onpeneneHysi OMOPHBIX PEaKIMii COCTaBUM ypaBHEHUS PABHOBECHUS CTa-
THUKH OTHOCUTENBHO orop A u B:

XM, =0; Flyll + By(ll +1,+1;)— F3y( L+L+1;+10,)=0
_ —3500-0,2+2994-1,13 _ 2049 H
By = 0,88 B '
XMp=0; —F,-l,— F,(L+1)+A,0;+1,+13)=0
2994 - 0,25 + 3500 - 0,68
Yo 0,88
[IpoBepka npaBUIBHOCTH OIPEICIICHUS PEAKLIHIM:

3555 — 3500 — 3049 + 2994 = 0.

= 3555 H.




0=0.
Peakmuu onop Ay, 1 By, ONpe/ieNiCHbI BEPHO.
Brruucnsem usrubaromirie MOMEHTH M, B BEPTUKAIBHOM MIOCKOCTH B Xapak-
TEPHBIX CCUCHUX Baja (OayKku).
My,=0, Mc=A,-l;=711H-m, Mg=A,-(l4 +1;)—F, 1, =733kH - m,
Mg =F3, -1, =748 H - M.

[To mOayYEHHBIM 3HAYEHUSAM CTPOUM DIIFOPY M3rHOaromux MoMeHTOB (IM,,) B
BEPTHKAIBHOH TIOCKOCTH (pHC. 3, 0).

Yacre VII. Crpoum smropy u3rubaronux MOMEHTOB M, B TOPU30HTAILHOM
TUTOCKOCTH

OnpeenuM BeJIMYUHBI FTOPU30HTANbHBIX IPOEKIUMU CUJI (CM. pUC. 4).
F,, =F, =4712H,
F3, = F5 - sin20° = 3186 - sin20° = 1089 H.

CocraBisieM pacuéTHYIO CXeMy Bajia, pabOTaroIero Ha u3rud B TOPU30HTAIb-
HOM IJIOCKOCTH Kak 0aJiKy Ha MIAPHUPHBIX OMOpax ¢ YCHWIHSIMH, JEHCTBYIOIUMHU IO
ocu X (puc. 3, e). HarmpaBnenue mpoekiuii cui BeiorpaeM 1o puc. 4 (cedeHus: «E» u
«K»).
JIsist onpenienieHusi OMOPHBIX PEaKIMil COCTaBUM ypaBHEHHUS pPAaBHOBECHs CTa-
TUKH OTHOCUTENIBHO omop A u B:
XMy=0; Fu(h+L)—B(lh+lL+1)—Fp(+L+1+10,)=0
B — 4712-0,6 —1089-1,13 1814 H
* 0,88 - '
XMp=0; —Fpls —Fauls + A (L+ 1 +13)=0

4712 - 0,28 + 1089 - 0,25
A, = 5 = 1809 H.

Zszo; A, —Fy + B, + Fy = 0

1804 — 4712+ 1819+ 1089 =0
0=0.
Peakuuu onop A, u B, onpeneneHsl BEPHO.
Brrunciisiem nsrubaroiie MOMEHTEI M, B TOPU30OHTAIIBHOM IJIOCKOCTH B XapakK-
TEPHBIX CEYEHUX BaJia (OaJIKM).
My=0M=A,-1;, =362H-M,Mg =A,-(l; +1,) = 1085 H " m, Mg =
Fi - l, =272H- M.

ITo mosy4eHHbIM 3HAYEHUAM CTPOMM SIIOPY M3rMOaroIMX MOMEHTOB (IM,,) B
TOPHU30HTAILHOMN TUIOCKOCTH (pHC. 3, Jic).

Yacts VIII. TlocTpoenue 3mopbl CcyMMapHbIX U3THOAIOIINX MOMEHTOB



Brruucnsiem 3Ha4eHUs CYMMapHBIX U3THOAIONINX MOMEHTOB M ¢ B XapaKTepPHBIX
CEUCHUAX BaJia (OaIKu).
OmnpenensieM pe3yIbTUPYIONINE U3rHOaOIIe MOMEHTHI 110 Gopmyiie (13):

M, = ,M,% + M32,
Ceuenue A: M, = 0;

Ceuenne C: M, = V7112 + 3622 = 798 H " M;
Ceuenne E: M, = V7332 + 10852 = 1309 H - m;

Ceuenne B: M, = V7482 + 2722 = 796 H " M;

Ceuenue K: M. = 0.

CtpouM 3MI0py CyMMapHBIX U3rudaronmx MoMeHToB Mc (puc. 3, 3). Ha ygact-
kax CE u EB sntopa OyieT KpUBOJUHEWHOM.

Yacrp | X. Onpenenenue BeIUMYUH SKBUBAJIICHTHBIX MOMEHTOB 1o |V Teopuu
MPOYHOCTH

[To smropaM KpyTSIIUX W CyMMapHBIX W3rHOAIOIMUX MOMEHTOB (pHUC. 3, 6, 3)
ONPENIEIIIEM ONACHBIE CEYEHNs, T B MPEIENIax OAHOTO y4acTKa OJJHOBPEMEHHO JIEH-
CTBYET MaKCUMaJbHBIN U3rudarommii MoMeHT Mc¢ u kpyTamuid MmomeHT T. CoriacHo
DHEPreTUYECKOU TEOPUU IIPOUYHOCTH OIPEIEIISIEM BEJIMYUHBI MAKCUMAJIbHBIX YKBUBA-
JICHTHBIX MOMEHTOB I10 Y4aCTKaM C HCIoJIb30BaHueM (hopmyisl (12):

My, = \/Mg +0,75 - T?

Ha yuyactke AC MakcUMaJIbHBI CyMMAapHBIN W3TUOAIOMIUA MOMEHT BO3SHHKAET
B ceueHnH C, KpyTAILIUA MOMEHT OTCYTCTBYET, TOT 1A
MV =798H-m
Ha yuyactke CE MakcUMaJIbHBI CyMMAapHBIN W3TUOAIOMIUNA MOMEHT BO3HHKAET
B CEUECHUHU L, KPYTALIUN MOMEHT UMEET IIOCTOSIHHOE 3HAYEHUE, TOrAa
MLV, =./13092 4+ 0,75 7002 = 1443H - m.
Ha yuyactke EB MakCUMabHBIN CyMMapHBIM W3rHOAIONIMNA MOMEHT BO3HHKAET
B CEUECHUHU £, KPYTALIAN MOMEHT UMEET IIOCTOSIHHOE 3HAYEHUE, TOrAa
MYV, =./13092 4+ 0,75- 4782 = 1373 H - m.
Ha yuactke BK MakcUMaNbHbIN CyMMapHbIM N3rn0aomnii MOMEHT BO3HUKAET
B CEUEHUH B, KPyTAIIUN MOMEHT UMEET NIOCTOSIHHOE 3HAYEHUE, TOrAa

MV, =./7962 40,75 4782 =897 H-m.

Yactp X. Berauciasem auamMeTphl Bajia 10 y9acTKaM U OKPYIJISIEM MOJTyYCeHHBIE
3HayeHus coriiacHo ['OCT-6636-69.

N3 ycrioBust IpOYHOCTH MO SKBUBAJICHTHBIM HAIIPSHKEHUAM PEIIaeM TPOEKTUPO-
BOYHYIO 33/1a4y.
Torna auameTpsl Bajia 1o ydacTkam, HeoOX0 UMbl JIsi 00eCIIeYeHus MPOYHO-

CTH TIPY COBMECTHOM JICHCTBUHU M3rM0a U KPydeHUs, OTPECIIIEM COTJIACHO BBIpaKe-
Huto (15):



332+ Mg,
- |o]

- Hayuactke AC

3,14-80-10°
- Ha yuyactke CE

3| 32-798 _2
dac = =4,67-107"M - d; =48 MM

3| 321443 )
dCE= :5,68102M—) d2=56MM

314 -80-10°
- Ha y4dactke EB
d.. = |32 1373 5,59 - 102 d. =56
= — . - —_
EB 314 - 80-106 M 3 MM
- Ha yyactke BK
d ’|__32-897 485-10"2 d, = 48
= — . N —_
BK = 1374 .80-106 M 4 MM

DcCKuW3 Baja MpeACTaBIEH Ha puc. 1, u.

IIposepounvlii pacuem sana (pacuem HA bIHOCIUBOCNY)

[Ipex e ueM mpuCTynuTh K pacueTy Bajla Ha BEIHOCIMBOCTH BRIOWPAEM panyChl
sakpyriienus ranteneit (r = 3mMm) ([Ipunoxkenue, Tadi. 2), pa3Mepsl MIOHOK (ceue-
HHE MIMOHKU — 6 =16 MM, h = 10 MM, ri1yOuHa naza t = 6 mm) (IIpunoxenue, Tao. 3).

[TpoBepke Baa Ha BBIHOCIIMBOCTh U CTATHYECKYIO TPOYHOCTH TMOJICKAT ceUe-
uus E, B, I-l (cm. puc. 3, u).

Ceuenue E

Beruuncrsiem nipesiesibl BBIHOCIMBOCTH, HCITOJB3Ys BhipaskeHus (19, 20):
0., =043 - 05 = 0,43 -900 = 387 Mlla
7, =022 - 05 =0,22 - 900 = 198 MIla
Omnpenensem cyMMapHbie KOG OUITMEHTHI CHUYKEHUS TPEJIETIOB BEBIHOCIUBOCTH
no ¢popmynam (21, 22):

K —K”+K“ 1—2J5+1 1=268
( O'),Z[_ 60_ (o - 0,80 -~
K -jQ+K“ y—2%+1 1=269
(Th_&. T 0,76 o

OddextuBHbIE KOADPUITUEHTH KOHIIEHTPAIIMM HOPMalbHBIX K, W KacaTelb-
HbIX K, HampspKeHU# N1 Bajia CO IIMOHOYHOM KaHaBKOW, 00pabOTaHHOM ManbLeBOn
dbpe3oii npu o5 = 900 Mlla, Haxoaum u3 Tadi. 4:
(K, = 2,15; K, =2,05).
Macmtabublii hakTop O, U O, U1 fuaMeTpa 56 MM OepeM u3 Taour. 8.
6, = 0,80; 6, =0,76.



[ToBepxnocTh Bama mumudoBanHas R, 0,32, moatomy u3 Tabn. 9 Haxogum
I I n _—_ n _—_
K;yu K - K} =K =1,00.
HomunaneHbple 3HaUY€HUS HOPMAJbHBIX U KacaTeIbHBIX HAMPSIKEHUH BBIYHUC-
JsieM 1o ypaBHEHUsIM (23 u 24)

oMo 13090

Imax = Y = 154-1076 a
T 700

= =215MIa

fmax =y = 32,5106
3nech M, u T BbiOupaeM (B ceuenuu E) u3 smropel "M, " u "T" (cm. puc. 3, 3, 6),
a W, u W, naxonum no ta6m. 11, uiam Beraucnsem no popmynam (27) u (28).

KoaddurmenT 6e3onacHOCTH IpH U3THOE MTPH CHMMETPUIHOM ke (17):

Sy= T = O 69
* (Ko)x "Omax 268-85 7

KoaddurmenT 3anaca npoyHOCTH MPU KPYUYEHUU TTPU ACUMMETPUYHOM IIHKIIE

(37):
¢ = 2T_4 _
‘ (Kr),q ) Tmax(l - Rr) + Il)‘r -Tmax(1 + R‘L’)
2 -197

= = 12,9.
2,60 -21,5 - (1—05) +0,05 215 -(1+035) 27

Kosd¢uuuenT yyBCTBUTENBHOCTH MaTepuana ; K aCUMMETPUHM LUKIA, CO-
rinacHo Tabum. 1 ans cramu 45 (o, = 900 MIla) npuaumaem paBHbiM 0,05.
Koadpdumment acummerpun R,=0,5 OepeM u3 ycinoBus 3aJa4H.

OOt KO3 PHUIMEHT 6€30MaCHOCTH 110 YCTAIOCTHOMY paspyiieHuto (16):
Sg " S; 1,69-129 167

S = = =
JS2+52 /1,692 + 12,92

OO6muit ko3 PuIEeHT OE30IMaCHOCTH M0 OTHOIICHHUIO K CTaTUYECKOM MPOYHO-
cru (38, 39):

o 650
Sop = L = =764 (mpu nu3rube)
Jmax 39805
T
S, =— = 18,13 (mpu Kpy4yeHUH)

T 21,5

OO0mwmii koaddurmenT 3amnaca Tekydectu (40):
o SopS 7,64-18,13
=

T

\/5% 52 V7,642 + 18,132

= 7,04 (obuwuin)

Ceuenue B

Brnusaue rantenu Ha MPOYHOCTH MPU U3THOE M KPydEeHUH orieHuBaeM dddek-
TUBHBIMU KOd(dpurmenTamu Hanpsokeanit Ky u K (ta6m.7).
B paccmarpuBaeMoM cedeHUH OTHOIICHHS:



h—4—133 r_ 3 0,062

r 3 7 d 48
CornacuHo Tabi. 7, uatepnonupys, Haxoaum K u K.
1,65—-1,8

Ko- == 1,8 + W b 0,012 == 1,76

K= 15542155 o 153
T 0,05 e T

Macmrabubiii hakTop onpezensemM mo tadi. 8 A auamerpa Baia 48 mm. §, =
0,82, 4, =0,76.

Cornacuo Ta61. 9 K' = K* = 1,00, rorga cymmapHabie K03 puiimeHTs CHIKE-
HUSI IPEIEIIOB BBIHOCIIUBOCTH:

)

K, 76
Koy =—+ Kl —1="—+1-1=2,14

8y 0,82
(K)—KT+K" 1—1’53+1 1=2,01
G t 0,76 ’
HOpMaHBHOC HAIIPSKCHUC!
_Me 796 = 73,4 MII
Imax =y = 1085-10-6 O
.A3 . 3
rie W, =22 = 222 = 10,85 o
KacarensHoe HanpsixeHue:
T 478 -
fmax =y 0= 21,70-10°6 .
.d3 . 3
rae W, =22 = 2222 = 21,70 em 3,
KoaddumumenT 6e3omacHocTr pu u3rude nmpu cummerpuaHom ke (17)
G_y 386,4
S, = 2,46

T K - Gmax 214 734
KoaddurpenT 3amaca mpouyHOCTH MPU KPYUCHUH TIPH ACUMMETPUYHOM IIUKIIC
(37):
(Ko*),q'[max( 1- Rr) + Yr* Trmax (1 + R‘L’)

2:197
= = 16,58
2,01-22:0,5+0,05 -22 1,5

OOt KO3 GHUIMEHT 0€30MaCHOCTH TI0 YCTAIOCTHOMY pa3pyiicHuio (16)
G Sg " St 246-16,58 243

JSZ+S2 /2,462 + 16,582
OnpenensieM k03¢ HUIIMEHTH 6€30MaCHOCTH M0 OTHOIICHHUIO K CTaTUYECKOM
MIPOYHOCTH:

St

5, =2 00 g5 6
e =734 O (npu usrube)
Tr 390
Sep = =——=17,72 (npu Kpy4eHUHN)

Y



SopSey _ 8,85-17,72
Sz 452 V8,852 + 17,722

= 7,92 (ob6uiuit)

ST:

Ceuenue |-| (cepenuna yuactka CE)

B paccmarpuBacMOM CedeHHH MMEEM CKBO3HOE OTBEPCTHE AMAMETPOM dy =
0,05d, =0,05-56 = 2,8 MmMm.

BriusiHue CKBO3HOIO OTBEPCTHS Ha MPOYHOCTH Basia MPHU HM3rMOE U KpydeHUH
olLleHHBaeM KO3(pPHUIMEHTaMH KOHIICHTpaIluK HanpsokeHui K; u K, corimacHo Ta0J1.
6.

NHTepnionupyst, HaXOUM:

2,2—-21
Ko =21+ ————= 215

Macmtabubiii (hakTop HaX0UM 10 Tad. 8
6, =0,80 ud, =0,75.
KoadduimenTr! kauecTBa 00pabOTKH MOBEPXHOCTH HAXOAUM COTJIACHO TalJI.

K» = K" = 1,00.
Torma cymmapubie K03(D(UIIMEHTBI CHU)KEHUS TMPENEIOB BBIHOCIMBOCTH IO
bopmynam (21, 22):

K —K"+K" 1—2’15+1 1=2,68

( 0'),&_ 60- o - 0,8 - & -
K, 1,87

K),=— 4+ Kt'—1="—+1—-1=2,49.

( T)ﬂ 6T + T 0’75 +

Jlnis onpeneneHus HOpMaJIbHOTO HAIpsDKEHUsT HEOOXOIMMO OTpEAENUTh CyM-
MapHbIA U3rHOAIOIINA MOMEHT B OCJIA0JIEHHOM OTBEPCTUEM CEUEHUH:

M, = A, (I + 2)—F;, Z =3555-0,4—3500-0,2=722 H-n,

L
M, = A, <11+ E):1809 .04 =724 H-m,

M, = /M,% + M2 = /7222 + 7242 = 1022,5H - m.

MomeHTBI conpoTuBIieHUs coryiacHo dhopmynam (31, 32):

W — w-d3 ( 1,54 - d0> _ 3,14 - 5,63 ( 1,54 - 0,28) 16.33 e
Y d, )~ 32 5,6 23 M
W _n-d§'< do) _ 3,14 - 5,63(1 0.28>_3274 5
T d,) ~ 16 56) “olFM
HopmanbHoe HanpsixeHue
M, 1022,5
Omax = = 62,6 MIla.

W, 16,33 -10-6
KacarenbHoe HAIIpsHKCHUEC



T 700

fmax =y = 32,74-107°

= 21,4 Mlla.

KoadpunmenT 6e3onacHOCTH MpU U3THOE MPU CUMMETPUIHOM ITUKIIC
S 01 587 2,20
7 (K)x * Omax 268-626 77
KoaddumuenT 6e3omacHocTr TpH KPyUEHUN TTPU ACHMMETPHIHOM ITUKIIE
2T_4

e (Kr),quax( 1- Rr) + Il)‘r " Tmax (1 + Rr) B

~ 2 199 = 14,02
" 249-21,4-054+0,05-21,4 -15 7

OO6mmii ko3P PpuureHT 6€30MaCHOCTH MO YCTaJOCTHOMY Pa3pyLICHUIO
S St 2,20-14,02 217

JSZ+SZ /2,202 + 14,022
KoadduimenTsr 6€30macHOCTH MO OTHOLIEHUIO K CTATUCTHYECKOW MPOYHOCTH

or 650
Spp = — = 62.6 = 10,38 ( mpu usru6e).
Tr 390
Sep = — = 14 = 18,22 (mpu Kpy4yeHHH).
SorSer _ 10,38-18,22

= 9,02 (oOwmuMn).

T = =
\/5% 52 V10,382 + 18,222

AHAJIN3 PE3YJIbTATOB PACYHETA

ceueHue S St
E 1.67 7.04
B 2,43 7,92

-1 2,26 9,10

[S] = 1,55

W3 npuBEICHHBIX JaHHBIX CIEAYET, 9TO HanOOJIee ONAaCHBIM CEYEHUEM BaJia sB-
nsercs ceuenue E.
Bo Bcex ceuennsx S > [S], 3HaunT Ban Oyaer paboTaTh HaIEKHO.

3HavyeHue S; HaMHOTO OOJIbIIIEe €IUHUIIBI, 3TO O3HAYAET, YTO B CCUCHMIX Baja
HE BO3HUKACT IUIACTUYCCKHUX AehopMarimii.



IIPUIOXEHNA



Tabmuma 1

MexaHU4eCcKHEe CBOMCTBA CTaﬂeﬁ, IMPUMCHACMBIX JJISI U3TOTOBJICHUS BAJIOB

Huamerp OB ‘ Or ‘ T ‘ 0 ‘ T_1
Mapxka cram 3arotoBku | TBepaocTh vo v
He MmeHee | HB He Hmke MlIla
MM
Cranb 5 JIro6oit 190 520 280 | 150 | 220 120 0 0
JTro0oii 200 560 280 | 150 | 250 150 0 0
Crans 45 120 240 800 550 | 300 | 350 210 0,1 0
80 270 900 650 | 390 | 380 230 0,1 0,05
JIro6oit 200 730 500 | 280 | 320 200 0,1 0,05
Cranb 40X 200 240 800 650 | 390 | 360 210 0,1 0,05
120 270 900 750 | 450 | 410 240 0,1 0,05
Crans 40XH 120 240 820 650 | 390 | 360 210 0,1 0,05
200 270 920 750 | 450 | 420 250 0,1 0,05
Cranps 20X 120 197 650 400 | 240 | 300 160 | 0,05 0
Cranp 12XH3A 120 260 950 700 | 490 | 420 210 0,1 0,05
Crans TEXI'T 60 330 1150 | 950 | 665 | 520 280 | 0,15 0,1
Cranp 30XI'T JTro0oii 320 1150 | 950 | 665 | 520 310 | 0,15 0,1
Ta0muna 2

Br16op paanyca 3akpyriieHus 1 py epexojie oT auamerpa d k auametpy D Bana

3_5 ___________ e, a

+/




TaoOmuna 3

Br160p pazMepoB ceueHus 1S NPU3MaTUYECKUX IIIOHOK U IIa30B, MM,
I'OCT 23 560 — 78

bl
7
= 'é% =
Jlnametp Ceuenue ['ybuna Jluametp CeueHnue ['my6una
Bajia, MM b h t Bajia, MM b h t
10-12 4 4 2,5 58 — 65 18 11 7
12 - 17 5 5 3 6575 20 12 7,5
17 -22 6 6 3,5 75 -85 22 14 9
22 -30 8 7 4 85-95 25 14 9
30-38 10 8 5 95-110 28 16 10
38-44 12 8 5 110-130 32 18 11
44 — 50 14 9 55 130 - 150 36 220 12
50 — 58 16 10 6
Tabauma 4
3nauenus K, u K; 1id BajoB CO IIMOHOYHBIMU Ma3aMu
Ky Tpu BBIITOIIHEHNM Ma3a
o, Mlla - = — K,
ITaJIbIICBOU JUCKOBOU

500 1,60 1,40 1,40

700 1,90 1,55 1,70

900 2,15 1,70 2,05

1200 2,50 1,90 2,40

Tabmura 5

3uaueHus K, Mpy pasiMyHbIX BUaX TIOBEPXHOCTHOTO YIIPOYHEHUS

B yIIpOuHeHHS Oy CCPALCBUHBL | fg THAIKUX pu K,
1P Mila BAJIOB <15 > 2,0
3akaJika ¢ Harpe-
BoM TBY (To- 6000...800 1,5...1,7 1,6...1,7 2,4..2,8
[IAHA CJIOS
HpoGecTpyiiHbiit
HaKJIeN UiIn 600...1600 1,1...1,3 1,5...1,6 1,7...2,0
HaKaTKa POJIMKOM
A3oTHpoBaHHE 900...1200 1,1...1,25 1,5...1,7 1,7..2,1




Tabmuma 6

3HavyeHue KOd(PPUIIMEHTOB KOHIICHTPAIIMHN HATIPSKEHUM ISl BAJIOB
C TIONIEPEYHBIM OTBEPCTHUEM

Basiel ¢ monepeunsiM otBepetrem d,/d
do o, MIla 0,05..0,15 0,15..0,25 0,05... 0,25
\ : ka ka k‘r
I e 400 1,90 1,70 1,70
R 500 2,00 1,80 1,80
™ 800 2,10 1,96 1,85
1000 2,20 2,00 1,90
1200 2,30 2,10 2,00
Tabnuna 7
3Ha4YeHUA KO' n KT JJIs1 BaJIOB B MCCTC IICPEXO0aa € I'aJITCIbIO
r
1 r = —f f
/ <
<= /
Y } }
R
.......... _ﬁ . e Bt §
h /T T /d K, npu og, Mlla K, npu og, Mlla
500 700 900 1200 | 500 700 900 1200
1 0,01 1,35 1,4 1,45 1,5 1,3 1,3 1,3 1,3
0,07 1,45 1,5 1,55 1,6 1.35 1,35 1,4 1,4
0,03 1,55 1,7 1,3 1,9 1,4 1,45 1,45 1,5
0,05 1,5 1,7 1,8 1,9 1,45 1,45 1,55 1,55
0,1 1,45 155 | 1,55 1,8 1,4 1,4 1,45 1,5
2 0,01 1,55 1,6 1,55 1,7 1,4 1,4 1,45 | 1,45
0,02 1,8 1,9 2,0 2,15 1,55 1,6 1,65 1,7
0,03 1.8 1,95 | 2,05 2,25 1,55 1,6 1,65 1,7
0,05 1,75 1,9 2,0 2,2 1,6 1,6 1,65 1,75
3 0,01 1,0 2,0 2,1 2,2 1,55 1,6 1,55 1,75
0,02 1,95 2,1 2,2 2,4 1,5 1,7 1,75 1,85
0,03 1,95 2,1 2,2 2,45 1,65 1,7 1,75 1,9
5 0,01 2,1 2,25 | 2,35 2,5 2,2 2,3 2,4 2,6
0,02 2,15 2,3 2,45 2,65 2,1 2,15 2,25 2,4
Tabnuma 8

3HadeHrne MacmTaOHBIX ()aKTOPOB /IS BAJIOB B 3aBUCUMOCTH OT BUJA
Harpy3k 1 MaTepuana

‘BI/II[ Harpy3Kkd U MaTepuai Bajia ‘

AUaMETp Bajia, MM



1520 |25[30|35]40] 45|50 60|70/ 80|90 |100
05
gﬁf FUBL YTICpOAHCTON 0,95/0,92| 0,9 |0.880,87|0,85|0,83|0,81|0,79(0,75|0,73(0,72|0,70
CﬂTﬁf FU JCTHPOBAHON 0,87/0,83| 0,8 |0,77/0,75|0,73|0,72(0,70|0,68|0,66(0,64|0,63|0,52
o;
Kpyuenne Just yraepoauctolt i o5 | 9|0 850,81| 0.8 0,78/0,77(0,76/0,75/0,73/0,71|0,71(0,70
JICTUPOBAHHOU CTAJIA
Tabmuma 9
3nauenue kodduimenta noepxHocty K = KJ' oT mepoxoBaTocTu
O6o3HaueHue og, MIla
Ha YepTeKax 500 700 900 1200
R@ R{‘}) 5;20 1,20 1,25 1,35 1,50
@ 1\2/5 @3 11,20 1,25 1,35 15
0’\3} ({1/6 1,00 1,00 1,00 1,00
Tabauna 10

3HaueHrne Kod(pPUIUMEHTOB KOHIEHTPALIMH HANPSYKEHUN
B 3aBUCHUMOCTH OT IOCAJAKU



HuameTtp [Tone Op, MIla
Bajla, MM | Jlolycka | 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 1200
(ko)n
T, 225 | 250 | 2,75 | 3,00 | 325 | 350 | 3,75 | 4,25
<30..50 kg 1,69 | 1,88 | 2,08 | 2,25 | 2,44 | 263 | 2,62 | 3,19
hy 1,46 | 1,63 | 1,79 | 1,95 | 211 | 2,28 | 2,44 | 2,76
S, 2,75 | 3,05 | 336 | 366 | 396 | 428 | 460 | 520
S 50100 k, 206 | 228 | 252 | 2,75 | 2,97 | 3,20 | 345 | 3,90
= h, 1,80 | 1,98 | 2,18 | 2,38 | 257 | 2,78 | 3,00 | 3,40
(kx
T, 1,75 | 190 | 2,05 | 220 | 235 | 250 | 2,65 | 2,95
<30 .50 k, 1,41 | 153 | 164 | 1,75 | 1,86 | 1,98 | 2,09 | 2,31
= hy 1,28 | 1,36 | 1,47 | 157 | 167 | 1,77 | 186 | 2,06
S, 205 | 223 | 252 | 2,60 | 2,78 | 3,07 | 3,36 | 3,62
- 50 100 kg 154 | 1,87 | 2,03 | 2,15 | 226 | 242 | 257 | 2,74
= h, 1,48 | 1,39 | 1,71 | 163 | 195 | 2,07 | 227 | 2,42




Tabmuma 11

MowmenTs! conpotuBieHus W, u Wp Y IUIOIIAAY ceUeHUH A BanoB, 0ci1a0JIEHHBIX I1a-

30M JIJIs1 OJTHOM MPU3MATHIECKOM IIMOHKH b - h

d, MM b h, MM W, oM Wy, om® A cMm?
20 0,655 1,440 2.95
21 6-6 0,770 1,580 3.46
22 0,897 1,940 3,52
24 1,182 256 4,92
25 1,273 2.82 4,62
26 8.7 1,453 3,18 5,03
28 1,62 4,06 6,79
30 2.34 5,04 6,75
32 273 5.94 764
34 10-8 3.33 719 8.66
36 4,01 8,59 9,78
38 4,77 10,26 10,84
40 8 5,51 11,79 12,00
42 6,45 13,72 13,37
15 7.80 16.74 15.27
48 14-9 9.62 20,5 17.47
50 1079 235 18,86
53 12.9 27.0 31,26
56 16-10 154 325 23.83
60 18.76 40,0 273
63 18-11 21,86 45,86 29,89
67 26.2 55.7 34,056
71 2012 31,57 66,7 38,39
75 375 79.0 43,0
80 44.96 96,16 48.26
85 22-14 54,68 116,95 54,74
90 64.7 1376 613
95 25-14 76,98 162,72 68.6
100 88.7 4899 76,3
105 2816 103.7 217.0 84,4
110 120,38 283,48 92,2
120 32-18 154.8 342.0 1102




Tabmuma 12
MowmenTsl conpotusiienus W, u W, u miomanu ceyenuii A Bajios, OCJIA0JICHHBIX TIA30M JUISI IBYX
MPU3MATHYECKUX IITOHOK

b
|
W
< /s\% =
N d
A\

d, MM b h, MM W, oM Wy, om® A cm?
20 0,525 1,310 2.78
21 6-6 0,631 1,541 3,10
22 0,749 1,792 3.44
24 0,980 2.35 4,20
25 1,016 2,55 4,35
26 8-7 1,280 2,91 475
28 1,555 3.71 5,60
30 1,995 4,64 6,51
32 224 5.45 724
34 10-8 2.80 6,06 8.28
36 3,11 7.32 9,38
38 4,05 9,54 10,84
40 e 473 11,01 11,61
42 5,62 12,90 12,89
15 6,65 15,59 14.64
48 14-9 8,38 1924 16,84
50 9,25 21,75 18.78
53 11.14 25,75 18,84
56 16-10 13,62 37.6 21,4
60 1631 36,5 26,3
63 18-11 1873 437 2889
67 2286 52,39 30,0
71 20-12 28.0 63,14 34.9
75 338 75.2 418
80 38.7 89.9 48,3
85 22-14 471 1085 54,7
90 56,49 1294 613
95 25-14 66,7 152.4 68.3
100 79.2 1774 741
105 2816 93,7 207.0 82.1
110 104.1 2350 89,3
120 3218 1400 328.0 107 3




Tabmuma 13

DddexTrBHBIE KOIPPUIUEHTHI KOHIICHTPALIUU HAMIPSKEHUN BaJIOB C BBITOYKAMU

r

|

X | et

Koaddurnuent koHueHTpanuu npu
nsrube K,; ais BaJIOB U3 CTalH,
umeronien o,, MIla

Koaddunment koHeHTpanuu npu
Kpy4deHuu K 1Jis BaJIOB U3 CTalIH,

umewlIen o,, Mlla

r/d

650

700

800

900

1000

r/d

650

700

800

900

1000

0,4-0,6

0
0,02
0,04
0,06
0,08
0,10
0,15

1,96
1,82
1,77
1,72
1,68
1,63
1,53

2,11
1,92
1,82
1,77
1,72
1,68
1,53

2,26
2,26
196
1,87
1,77
1,77
1,58

2,40
2,21
2,06
1,92
1,87
1,77
1,63

2,50
2,30
2,16
1,96
1,92
1,82
1,68

0
0,02
0,04
0,06
0,08
0,10
0,15

1,29
1,27
1,25
1,21
1,18
0,14

1,32
1,30
1,29
1,25
1,21
0,18

1,39
1,37
1,36
1,32
1,29
1,21

1,46
1,43
1,41
1,39
1,32
1,25

1,50
1,48
1,96
1,37
1,37
1,29

0,6-1,0

0
0,02
0,04
0,06
0,08
0,10
0,15

2,00
1,85
1,80
1,75
1,70
1,65
1,55

2,15
1,95
1,85
1,80
1,75
1,70
1,57

2,30
2,10
2,00
1,90
1,80
1,75
1,60

2,45
2,25
2,10
1,95
1,90
1,80
1,65

2,55
2,35
2,20
2,00
1,96
1,85
1,70

0,02
0,09
0,06

1,37
1,35
1,32

1,41
1,38
1,37

1,50
1,47
1,46

1,59
1,56
1,52

1,65
1,62
1,59

1,0-15

0
0,02
0,04
0,06
0,08
0,10
0,15

2,05
1,89
1,84
1,78
1,78
1,68
1,58

2,20
1,99
1,89
1,84
1,78
1,73
1,60

2,34
2,15
2,05
1,94
1,84
1,78
1,63

2,52
2,31
2,15
1,99
1,94
1,84
1,68

2,62
2,41
2,26
2,05
1,99
1,89
1,73

0,08
0,10
0,15

1,27

1,23
1,18

1,32

1,27
1,23

1,41

1,37
1,27

1,50

1,41
1,37

1,55

1,47
1,37

1,5-2,0

0
0,02
0,04
0,06
0,08

2,09
1,93
1,87
1,82
1,76

2,25
2,04
1,93
1,87
1,82

2,42
2,20
2,09
1,98
1,87

2,58
2,37
2,20
2,04
1,98

2,62
2,47
2,31
2,09
2,04

0,02
0,06
0,05
0,08

1,40
1,38
1,35
1,30

1,45
1,42
1,40
1,35

1,55
1,52
1,50
1,45

1,65
1,60
1,57
1,55

1,70
1,68
1,65
1,60




TabOmura 14

MowmenTtst conporusienus W, u W), u ruroraaun ceucnuii A Baos,
0CJ1abJIEHHBIX JIBICKAMU MO/ KJII0Y

dovv | S,mm | Wy, em® | Wy, ev® | Wy, em® | W' eM® | A em?
20 17 0,719 0,538 1,255 1,455 2,91
22 19 0,973 0,863 1,711 1,969 3,57
25 22 1,455 1,290 2,56 2,94 4,70
32 27 2,82 2,59 5,13 5,91 7,39
38 32 4,89 4,33 8,60 10,00 10,40
42 36 6,72 5,95 11,81 13,59 12,93
48 41 10,00 8,86 17,58 20,2 16,83
52 46 13,15 11,67 23,1 26,6 20,6
58 50 17,80 15,78 31,3 36,0 24,8
65 55 24,5 21,8 43,2 49,6 30,6
70 60 31,1 27,6 54,7 62,9 35,9
75 65 38,7 34,3 58,1 78,3 41,7
82 70 49,8 44,2 87,6 100,8 49,1
88 75 61,5 54,5 108,1 124,3 56,4
92 80 71,5 63,5 125,9 1449 62,9
98 85 86,3 76,6 151,8 174,6 71,2
105 90 105,0 93,0 184,5 212,0 80,8
Tabmuma 15

3nauenue K; u K; 715 IUTMUEBBIX U pe3b0OBBIX YYACTKOB BaJOB

K, nusa K, mns
, MIT
B e IITHIIEB pe3b0BI IIUTULIEB Pe3bOBI
500 1,45 1,80 2,25 1,45
700 1,60 2,20 2,45 1,50
900 1,70 2,45 2,65 1,55
1200 1,75 2,90 2,80 1,60




Tabmura 16

3navenue kodpdurmenta kopposuu KX u K¥ ot wactors! Harpyxenus

Yacrora f, ['1

CPE/IbI 07 | 10 | 47 | 100 | 133
Boznyx, Bnaxknoctu 40-75% 1,00 1,00 1,00 1,00 1,00
Boznyx, Bnaxxnoctan 95% 0,93 0,95 0,96 0,98 0,98
Bosnyx, Bnaxxnoctu 98% 0,84 0,86 0,89 0,89 0,89
Bosnyx, Bnaxxnoctu 100% 0,71 0,78 0,83 0,84 0,84
Bona nuctrmimupoBaHHas 0,50 0,60 0,66 0,71 0,74
3% -pr1it pactBop NaCl 0,14 0,30 0,37 0,40 0,44
ITnactuynas cmaska 1-13 C 0,94 0,96 0,96 0,98 0,96
Macno AC-8 ToBapHO€ 0,96 0,97 0,99 0,99 0,99
Macno AC-8 + 2% C,,H3;COOH 0,82 0,88 0,88 0,88 0,88
Macio MC-20 + 2% H,0 0,58 0,73 0,77 0,79 0,79
A30T 00€3BOKEHHBIN 1,05 1,02 1,03 1,03 1,03
Jletan 00e3BOKCHHBIM 1,07 - 1,05 - -
Jetan o6e3BoxkeHHbINH + 5% C,HqOH 1,07 — 1,05 — —
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