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N AL
HopmanbHoe HalpsKEHHE: © = —F—; OTHOCHUTENbHas JepopManys € = —L—; 3akon ['yxa:

€= g. c=E¢€ €= —N— a6§omo*r muHeHne AL = ﬂ—L OTHOCHT. TIoriepeunas nedo

=E’ » ESERS -y E-F’ . p p
|

Mars € = -Aga—; xo3¢d.Ilyaccona p = E_, YIUTHHEHHE CTEPXKHS AL = I EN::() )dz ; pabora
€

P
2-E-F
P.L y-L?

crepxnsa: N(z) =P +y-F-L; Opax = _::. .L; AL = EF + £

Ip¥ pacTsXKCHHH A= ; TOTCHIHAJIbHAs SOHEPI'UA U=A= s yUeT cOOCTB. Beca

> YCJIOBHE NIPOYTHOCTH IIDH

PACTIK.-CK: Oma< [0]; [0] = —>— momyck. Hamp.; IUHEAHOe HANPHKEHHOE COCTOSHHUE: MO~

P P
HOC HaIp.: pa = -F— = ECOS(X, = 0 -COSa ; HOpPMAJIBHOC: G, = O C082 Ol ; KacaTeJbHOC:

o

c . . c .
T = 5 - Sin 20 ; Ha MePHEHANKYJIAPHBIX IUIOMAAKaX Gpg = o-sin® a; Tg== -——2—‘s1n20c;
13 = — Tq, [JIABHBIC HANIPSOHKECHWA ! 01>0C,>03; Ha HAKJIOHHOH ILTOIIaJKe:
cx - oz .
G, = Oy cos’ o + o, sin® o — T, SiN2a; T, = —2—%2SiN2a + T,, COS 20, HIH
2

Cx+0, Ox~C

X z : . = .
C, = 5 cos2a + Ty, SIN 20 » 3aKOH IMMApHOCTH KACATCIIBbHBIX HAIIP. Tx;= — Tx,

61—0'2 _61+0'2+0'1—0'

o« =01 cos’ o + G, sina; 1, = ——2————sin2a; Oy = > 2 cos2a.;

. G, -0, .
op = Oy sin’ o + 6, cos* o ; T = ——1-—2—2$|n 20L; G,+0p=0|+0); MaKc. KacaTelbHOe Ha-

G, —C ox +0, , 1
TIPSKEHHE Tax = ——1—5—2; IJIABHBIE HATIP-HUA Oppay = Lz——z— + E\/(O'x —0, ) +413,;
min
21 2t
TIOJIOXKEeHKe MIABHBIX WIomaiok tg2a, = ——%—; tgoy = —F—;
x ~ Oz Gy —0;

00BbEMHOE HATIPSHKEHHOE COCTOSHHUE: Gy = G cos? o, + 6, cos’ a, +c;cos’ as;

_ 2 2 2 2 2 2 ) _60,-03,
Tqe = VOi CcOS aq + O, CcOos Oy + Gj cos O3 — O,y sMaKC.KaCaAT.HAIP. Tmax — ——5——,

Gl+02 +G3 .
3 ’

1 2 2 2 2 |12
Tor =3 (0 —0,) +(0,-03)" +(03—01)" 5 o = 3 V2 +3 T

. 3 V2 2 2
HHTEHCHBHOCTb HANPSHKEHUH G = -J—E-ton = (6, -06,) +(0, —03) + (03 -

HaIMpsOHKCHAS 110 omaa,upmecxoﬁ IUIOMAAKE O =

NepBbIi HHBAPHAHT: O +Cy+0,~0 10,103 0000meHHbIH 3aKoH I'yka:
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1 1 1
€ = ‘]::‘[0'1 -wo, +03)]; &, = E[O'z —(o; +0))k; &; =E[G3 — Ko, +0,)];

AV -2
OTHOCHUT. 00BeMHas nedopmanus 0 = v € +€,+8&4; 0= ——'—E—u—(cl +0, +03);
G, +0,+0C 1-2- o

cpeHee Hanps)KEeHHE O, = 172 3.9= _____M30_ = —EE; MOZYJIE OOBEMHOM Jie-

p P. cp 3 E cp K ay.

E P-AL
dopmanun: K=————; norenn.sHepruss U=————; ylebHas IOTCHIHAIbHAS SHEPrUs
3(1-2p) 2
U o-¢ c? G,;'€ O,:€ O3-E
up=—=—: U=— =—1-——-—1+__2__2+_3___§_.
F-L 27 2E’ 2 2 2
L O R S g1+ e ,
u= ?E—[cl + 065 + 05 — 2)(0,0, + 0,03 + G,03)]; U= U, + Uy; IHEPTHs U3-32 UIMEHEHUS
1-2p 2
obseMa: U, = —— (0, + G, + G5 ) ; SHEprus U3-3a H3MEHCHHA QOPMBI:
0= g g 01702703 % P
_ I+p, » 2 2 . o
Ugp = ?E[Gl + 05 + 03 — 6,0, — 6,03 — 0,03 )]; TeH30p HaNpsHKEHHIA:
Ox Tyx Tx c, 0 O
Ty =|txy Oy Tz |5 TEH30P JUIA IABHBIX Hanpsokenuii: Ty =[{ 0 o, O

HHBapraHThl HANPSIKEHHOIO COCTOSHUSA:
_ ) _ 2 2 2 .
Jl_ Gx+cy+oz, ) J2_ chzy +Gycz—;6ycz__"t xy_T D(—_T yzs
J3= cxcyoz — Gx‘t yz - Gy‘c 4 GzT Xy + 2Txy’tzx‘tyz-
ComocrasiieHue 3aBHCHMOCTEH HAIIPAXKCHHOIo0 1 Il;e(bopMHpOBaHHOI‘O ILTOCKOTO COCT..

o, +0 Gy — O €, t+¢€ €y —¢€
6, =—1——24+-1 "2cos2a; g, = ——2+-—1—2cos2a;
* 2 2 * 2 2

0, Yo

-G, . € — €y .
T, = __z—-lsm 2003 By = —1Tg-sm 20 ; WHBapuaHTh 1eQOPMHUPOBAHHOTIO COCTOSHHS:
1 1 1
“szy — _Yzyz_ ~V2

Ji=exteg e, Jrmeg teE, + €8 —

4 4 4
€ 17 lY
1 o2 % = g 0 0
TeH30p aedopmanmii: J; = nyy Ey Eyzy ; Tp=|0 g O
1 1 0 0 &

Iz Y €z
2 2
1-as Teopus MPOYHOCTH (TEOPUs HAUOONBIIMX HOPMAJIBHBIX HANPSIKEHHM):Oma= 015 [G].
2-ast TeOp. IPOYHOCTH (TEOpHs HAHOOJBIINX OTHOCUTENBHBIX AePopManui): Ema— €15 [£].
1
81=E[0‘1 — (o, + 0;)], YCIOBHE NPOYHOCTH Cyeii= O1 — W02 T 63)< [o].

Gy — O3

3-s1 Teop. pod. (TeopHss HAUOOBIIMX KacaTeNbHBIX HANPSKEHHH ). Tmax < [T], Tma™ 5

b
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- = | 2 2 _
YCTIOBHE IPOYHOCTH: Oum= 01 — 03% [, Cuanr™ +/(0, —0,)" +41;, <[o]. Ilpu 6,~0
[ 2 2 .
O ur = VO +41° <[0]. 4-1 Teop. NpoIHOCTH (IHEPreTHYECKAs TEOPHS):

up<ugl. Oy =+/0,5-[(0y ~0,)? +(0, - 06;)> +(0, —03)* <[c]. Jlna IWIOCKOro HANpAX.

c,+0
COCT.: O,y =+ (———) + 332 y) +312, <[0]. 6y=0, = G,y =Vo* +31° <[o].

2
[ [o.]

*KeHwue [C,] ¥ cxaTne [O.] He OMMHAKOBHI (IYTYH).

Teopus npounocty Mopa: O, =0, — - O3, KOT/la IOMyCKaeMble HaNnpsyKeHHs Ha pacTi-

YncThIil CABUT. T = %—; yTOJI CABHIA Y ~ §— 3akoH I'yka nipu casure: ¥ = v/G; 1= G-y;
a

MOAyJb caBHra (MomyJib BTOporo posa): G = 2(1E ) ; NOTEHUMaNbHAast SHEPIHs IIPH CABHIe
+H
2 2 2
= 5-Q = Qa ; YIenbHas NOTEHII. SHEPrusg: u = v = Qa ; oopeM V=a-F; u= T——;
2 2GF V  2GFaF 2G

[eoMeTpHYecKHe XapaKTePUCTUKH CEIECHHMN: Tromans F = de ; CTAaTHIECKHHA MOMEHT OTHO-
F

CHTEJIBHO OCH X K y: S, = I ydF; S, = j' xdF ; xoOpAMHATHI LIEHTPA TAKECTH:
F F

S o n S Z S ZFiYi
_}—;S":ZFiYi;Sy:ZFixi;XC=%=l_l ; Yc=—1%=l=ln ;
- . - ZFi ZF.
=1 i=1
Ocepoii MomenT mHepun: J, = [y*dF; J, = [x*dF ; monspus1ii MoMenT nuep.: J, = [p*dF;
F F F

SY

3
Jy + Jx = J; 1eHTpOGEKHBIH MOMEHT uHepunn: J, = j xydF . Ilpsmoyronbauk:J, = %;
F
hb® nart  nd? nr 1cd
J, =—)y=0.Kpyr: J, =—=——; ], =), =—= J =0.YerBepr :
Y 12 Py 2 32 X y 4 64 PTb Kpyra

J,=1,=0,055R*; J,,=10,0165R*; J,x=0, 0714R4 J0=0, 0384R*. MOMeHTEI MHEPUHH OTHOCH-
TEJIbHO NapajUIeNIbHEIX OCeH: Jxl—J +a’F; J,;=J, + b’F; J,10=J,x + abF. MoMeHTH MHepLHu
pH noaopore oceit: J,= Xcos o+ Jysm o — Jysin2a; J,1=Jycos“a + stm a + Jysin2a;

Jx1y1=—2— (Jx— Jysin2a + Jycos2a; Iy + Jx= Jy + Jx. Yron, onpeaensiomuit nonoxeHue

rIaBHBIX Ocei: tg2a, = Y _ . MoM-THI HHEPI]. OTHOCHT. IIaBH. IIEHTP. OCeH HHEPLL.:
0 —

Yy X

J, +1]

min
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. J . J . . (Y3
Pagnyc HHEpIHH: 1, = 1/—F’—‘—; i, = 1’_Fy— ; Jx=F-1X2, Jy=F-1y2. OceBoif MOMEHT COIPOTUBIICHUSI:

] J, _bh? J, _b’h
W, =—; npaMmoyroyibauka: W, = ——=——; W =— =——; ra:
x =y v M TPIOYT h/2 6 7 b2 6 Y
J. =R J n-dy 4
WE=W= 2= ; 6uaTtoe ceuenue (Koapno): W,=W,= —*— = H_1-a");
SR a0 W ( ) T a2 ( )
Jp TT- R3
o = dy/dp. ITonsApHBIH MOMEHT conpoThBIeHMs: W, = ; A Kpyra:Wp= .
max
J M
Kpyuenwe. 1= M M, , W, = 2. Vron 3akpyqausanus: ¢ = L ; OTHOCHT. yTOII 3a-
Jo W, R GJ,
2
KpyuuBaHus: 0 = 2 My . IlorennmansHas >Heprus npu Kpydenun: U = le(p = ML ;
L , 2 2GJ,

M Trpe
Vc0BHE NPOYHOCTH: T, = Vk <[t]; [x]= [“p]n ; YCITIOBHE XKECTKOCTH: O <[0]. Kpyuenue
n
P
M, ML

w,’ ' G,

Opyca npsSIMOYTOJIBHOTO C€4.: T, = : Wi=ahb’ J=pBhb’; 1=y Tma

H3ru6. M = Icde; Q= _[ 1,dF; N= chF . HopMasnbHble HanipshKeHHUs: © = F—y 3akoH
F F F Y

M-y

I'yka npu n3rube: L ¢opmyna Hasee: 6 = . MakcuMaibHbIe HaNPSHKEHUS:
p

E-J.°

X X

M- M
= ——Jyﬂa—x—, J/Y max=Wx—MOMEHT COTIPOTHBJIEHHUS CEYCHHUs NIPU U3rude, o, = —.

WX
KacarenpHbie HanpspkeHus — Gopmyna Xypasckoro: 1= (s( S)x (JY)
Y)-dx

3Q 4Q

YEHUS: Tppy = SF’ F=b-h, nna xpyrnoro ceuenus: 1, ,, = IF F=n-R?, 1151 mo6oro ceyeHus:

(o)

max
X

. J1ns npaMoyrosipHOro ce-

T... =k

max

elle

I SIK )51 oe: _§+1 2 4472
. I'maBHBIE HanpsDKEHHS PY NONEpEeYHOM U3rude: G, = _5\/0 T°.

min

max

YcnoBue IPOYHOCTH MO HOPMAJIBHBIM HAIIPKCHHUAM G, =

<[o], ycnoBue npoyHocTu

X

Q.. ‘S M
IO KacaTeJIbHBIM HaNPsHKEHHAM T = — I Jfq] W > %

b-Jy [o]

1
VcnoBus IPOYHOCTH MO Pa3IMYHBIM TEOPHSM NPo4H.: I-a: o, = —2-[0' +4/0% +41%] <[o];

-s1:0,,; = 0,350+ 0,65[c + Vo +41%] <[o] (upu xo3¢d.ITyaccona u=0,3);

-5:6, =0 +41°] <[0], IV-1:0 oy = Jo +31%1<[o],

O
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teopus Mopa: o, = l_mo+1ir~n—~ o® +41%] <[o], m-—EE—]-.
2 2 [oc]
d’y
2
3akon I'yka npu usrube: L _M(_x)~ 1. P . SR M) _ nupdepeHnmansHOE

p(x) E-J, p dy.,.; EJ
1+(—
1/ [+( dx) ]
ypaBHeHHe U30rHyToi ocH 6anku. [IpubmmxenHoe auddepeHUManbHOe YPaBHEHHE HIOTHY-
2
toit ocu Ganku: T+ EJ —3——%,— =M(x). 0= gx—y = El:f _[ M(x)dx + C — ypaBHeHH€ YITIOB IOBOPOTAa,
X

y= —1- I jM(x)dxdx + Cx + D — ypaBHenue nmporn6oB. Meron HauyanbHbEIX IIapaMETPOB.
x* (x - a)
EJy"=M(x)=Rax-q —5‘—- ~M(x—2a)’+ g-——— —P(x—a—b); wnHTerpHpYyeM:

2

3 —a_h)2
EJy ‘—EJ90+RA—§—-~—q-—6—_M(x a)+q(x a) w;
4

2
%3 4 3
X (x—-a) (x-a) (x—-a-b)
Ely =ElJy,+ EJOx + R-— - ¢— ~-M— + qg—-r-" - P—--—",
Y=o BT BaTs T g 2 T 6

NuddepeniuanbHbie 3aBHCUMOCTH NIpY H3rube: —q%%—)- = Q(x); 9—99(—) =q(x);

EJ— 2)32( = M(x); — = 0. Onpenenenue nepeMemeHni cnocoboM GUKTHBHON HArpy3KH.
d’M d’y _ M dy dM, M, Qy
=q; —; 2 =0; —= =—2. =2 Teopema o Tpex MomenTax:
i’ P’ B dx x % Y= gy P oIp
Mn—an +2- Mn (Ln + Ln+1 )+ Mn+an+l =-6- (M 2n_tl"lzgi) .
Ln Ln+l
. " " Mxy Myx
Koco#i u3ru6. HanpsbkeHue B mpousB. TOYKe C KOOpAMHATaMH "X,y": O = B + T—;
X y
tga = ik M, =M:-cosa; My=M-sina, 6 = M(y : ;08(1 + X -;ma). YpaBHeHHME HEHTp. IMHUHA:
X X y
M x i
Mo +—22 =0, mn Yo OOS& | XoSINQX 0.¥Yron HaknOHa HEHTPANBHO#H JIMHUH K I71aB-
J, Jy J, Jy
M, J I, M, M
HOM ocH "X": tgB=20 =L X B Xtoy Haub.n o, =—>+—<][o],
gp o M, 7, g Jyg 2P G =3 W, [o]

2
Wo=T/Yma; Wy=Jy/Xunax. TIporu6 "f": EJ %;-._M EJ —gzl—M f=vi+w?.
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M
O=—+—"X+
F o, ;

TAruBaloT" ced. B [-oM yeTBepTH. BH}'TpCHHHC ycmum N=P; M,~=P-x;; M,=P-y,. Hanpsixe-
(l *pF L F ) (1+ + 2 ),
pusi: o=—(14+—Xx WM C=— -——x i,
Foo ] Y Flt X ) by =

y X y X

y; N>0 — ecim cwia pactaruparomias, M,, My>0, eciiu momeHTs! "pac-

Iy

F

y
YpaBHEeHHE HEUTD. NTHHUH: 1+—x + >y = 0. Orpeskn, oTcekaeMbie HEHTD. IMHUEH HA OCAX
i2

y lx

.2 .2 +2 =2
1)’ lx ly lx

KOOPA.. Xy =——"—, Yy =—"". Xp=—=——5 Yp=—"" — KOOPAHHATHI KOHTYpa Aapa.
Xp Yr Xy Yu

H3rub ¢ KPYUYCHHEM. Makec. HOPMAIBHBIC H KaCaTEJIbHBIC HANIPSDKCHUA B OITIACHBIX TOYKAaX:

2 2
M 1/Mx+My . Mxp ( - W “.R:”
(¢) = ———e— = ——, (mna xpyra: W=
max w W ’ max W ’ 4

P
3

—OCEBO MOMEHT CONPOTHBIIC-

n LY 4
Hus, W= ~TIONSAPHEIA MOMEHT CONIPOTHBIICHHS CedeHNs). [ 1aBHbIC HaNps)KEHHs B

1
ONacHBIX TOUKaX: O, =~;—(0+\/02 +41%); 0, =0; o, =5(c—\/c2 +412).

ITposepka npo4HOCTH: 110 IV-0if TEOPHM MPOUHOCTH: C 0y = Vo? +31* <[o];

Teopus Mopa: G, = 1——_;—!1—0 + -l—fi—m—w/cz +41° <[c]; m=[o,)/[o].

1 1 -m 1+m
Ot = 1/M2 M2 + — MZ +M; +M?]<[o];
Gty = W1/0,75Mip +M? +M; <[o].

TpuBeneHHbI MOMEHT: M\, = 1/Mz M2 1+m M2 + M3 +M2 1;

I-ast Teopua: M, =~;—[ M2 +M§, + /M3, + M3 +M§ 1

-as: M,y = 0,35 M7 + M2 +0,65,M%, + M +M; , npu xoapdumment [lyaccona p=0,3;
II-5: My = (M2, + M2 + M2; IV-a: My =4/0,75M2, + M2 + M2 =,[0,75M2, + M? ;

M, M, 32M,,
L —{Vw <[oc], MoMeHT conpoTuBieHHA: W 2 H , InameTp Baya: d >3 —;t—[—a— .

INepeMemieHue, BRI3BAHHOE HECKONBKAMH CHIIOBBIMH dakTopamMu: Ap=Appt+Apq+Apm. Ilepeme-
IIeHHe BhI3BaHHOE CHIOii P, Oynet: Ap=P-3p. PaboTa BHEMIHHX cHJI, IeHCTBYIOIHUX HA YIIPY-

8ppP” A= —P—-Z—A— — paboTa npH CTaTHYECKOM AeHCT-

P
TyIO CHCTEMY: A = deA = IPBPPdP =
A 0

BHH 0000LIEHHOM CHIIBI HA YIIPYTYIO CHCTEMY.




[image: image7.png]http//:www.svkspb.nm.ru

Paborta BHy'rpeHHHx cuJ (CHJI YIIPYTrOCTH) B Cifydae IUIOCKOTO u3ruda:
LM2dx LN? dx LQ2%dx
A= ‘f 2EJ 2 ‘[ 2EF I 2GF

TeopeMa 0 B3a¥IMHOCTH pabor gTeopeMa Bernmn): A=Az, Pi-Ap=PyAy;.

A1— TiepeMeIeHHe 10 HalpaBJIeHHIO CHIIbI Py ot seiicTBHsA cuitbl Py;

A~ iepeMellieHre TI0 HaIIPaBJICHHIO CUIbl Py oT aekcTBHs cuitbl Py,

Ay~ nepeMellieHre MO HAIIPaBIEHUIO CHIIBI P, OT nedcTBHsA bl Py;

Az~ TIepeMeleHre 110 HallpaBIeHUIO CHIIBI P, o1 AedcTBUs CuitHl P,

A»=P;-Aj, — pabota cunsl P; iepBoro cocTosiHys Ha NEPEMEIICHUH I10 €€ HAalPaBJICHHIO, BbI-
3BaHHOM CHJIOH P, BTOporo coctosiHus. AHaJorudHo: A;;=P;-Ay; — pabota cuisl P, BTOporo
COCTOSIHHS Ha NIEpEMEIICHIH 10 €€ HaNPaBJICHHIO, BEI3BAHHOM CHIIOH Py mepBoro cocrosHus..
Teopema 0 B3auMHOCTH IiepeMelnieHni (Teopema Makcsemna) Ecnu Pi=1 u P=1, o
P1815=P,8,1, T.€. 8;7=021, B 00OIIEM CITydae Oy, =0,n. O0061menHoe nepeMemenue (popmyina
Wiu uHTerpan Mopa):

. TIorenuuanbHas 3Heprus U=A.

LM} M dx LM g x LMP®M¥dx

— ! p
Z[OI EJ, J OI Gl,

LQrQYdx | LQY ax NN
+ka.Q +kyj' QQp i
0

s GF OIEF]

LMM,ds LN,Nds LQQ,d LMM, d
Jlist otocko#t cucreMsl: A Z[J’ S+J‘ i'p S+kJ~QnQI;; S _ZI S
0 0 0

EF
Brruucnenue uaTerp. Mopa cocobom Bepeniaruua. I_MiMpdz =Q-yo. Ap= ZQ—E;’C—
L

TepeMHOXXEHHE MO, IMEIONIMX BUJ Tpanenui: Q-y. = %—(Zac +2bd +ad + bc).

Ipu AeiCTBUH PaBHOMEPHO pacnpefie]IeHHON Harpy3KH Ha IIapHHPHO ONepTyio 6aiKy 3mopa
2hL qL?

CTPOMTCS B BHJI€ BHIIYKJIOH KBafpaTH4HOM napa6osl, miomane Q=——, h= 3 T.€.
2 ql? qL3
Q= 3 g —VL= 2’ xc=L/2. Jlns "riayxoit" 3afienku npy paBHOMEPHO paclipeJlelIeHHOH Ha-
. hL qL?
rpy3Ke HMeeM BOTHYTYIO KBaJpaTH4HYIO Iapaboity, Ui KoTopod (2= —5—; = 3
2 2
Q= lg—I—'-L _a- , Xc=3L/4. Teopema Kactumeano: Ap U=) I M7dx ,
3 2 6 2EJ
. IM(S)dS OM(s) 81,X1+812X2+...+81,,X,,+A1p=0
EJ OoP 821X1+522X2+ .. .+62an+A2p=0

KaHoHHn4eckue YPaBHCHHUSA METONA CHUJIL. e e e e e e e e e e e
Sn IX 1 +8n2X2+ ese +8nan+Anp=0
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LMM,ds LM,M,ds LM M ds
RS
0
M M ds M M ds LM M, ds
S b=k R e = [P,
0
MMds MMds LM,M, ds
ZI > ZI a---;51k=Zj———‘EJk ,
0
Q .
k0> GUIHEHTE HAXOMAT MO criocoby Bepemaruna: Ap = _ZEJZEQ dy1 —9%@ U T.J.
., M-y F
IMpu yncToM M3rubGe KPUBBIX 6pYCheB GONbIION KPUBH3HBI: G = ——————; Iy = — =
eF(r, —y) i
F P
panmyc He#Tp. cnos J{ist IpAMOYTONEHOTO ced. BHICOTOH h, ¢ Hapy)XHBIM paauycoM R u
BHYTpPeHHHM R;: 1y = .Jlpu h/R<1/2 e~—= Jx . Ilpu Hamyuu N: © = N + __M_y
R, RF’ F eF(r, -y)
"R “
1
YcnoBue NpOYHOCTH: O, = N + My <[o], y=—hyumu y=h,.
F eF(r, )
n’EJ
IIpomonbusii w3rubd. Ycroitunsocte. @opmyna Jinepa: P, = Lz“‘“‘ — JUIA CTEPIKHA C
. — anJ min
IIAPHAPHO 3aKpeILieHHBIMH KoHaMH. IIpu pasnuuHbIX 3akperuienusx: P, TLZ— ,

(L — K03 PHIHEHT IpUBeIeHHs JHHEL. [IpH IapHUpHOM 3aKpenIeHHH 00OMX KOHIIOB CTepXK-
HS 1 = 1; Ui CTEPXHA C 3a[eNaHHbIMH KOHIIaMH | = 0,5; Uit CTEPXKHS C OJHUM 3a/eTaHHbIM
H JIPYTHM CBOGOIHBIM KOHIIOM | = 2; IJIsl CTEPXKHS C OJHHAM 3a/ieIaHHBIM H IPYTHM LIapHUP-
HO 3aKpeIuieHHbIM KoHIoM i = 0,7.

P, =n’E
KpHTHYECKOE CRMMAIOIIee HANPSDKEHNE.: G ) = —1? =7 A= .HL
i

— rHOKOCTH CTEepXKHS,

min

J .
3 —_ min e 2 (V)
inig = |5~ HAMMEHBIIHH MaBHLH pazuyc uHepiun. Popmyna Diliepa NIPUMEHUMA TIPH

2
n’E
IMOKOCTH CTEPXKHSA: A 2 kxp = [——. Ins A< A < A, Hcnionb3yetcs hopmyna Scunckoro:
c
311}

Oxp= a — b-A, rae Ao, IpH KOTOPOM Oy =G, a,b — oneITHBIE NaHHBIE, g cTand CT3:
40 <A <100.

P
o <lo,); [oyfFowhy; [oy]=¢-[o]. Fgpmo = m -

TIIoIaab 6PYTTO MONEPEIHOro CeUeHns, T.¢. 6e3 yuera ero ocnabneHui.

YcnoBde yCTOWYMBOCTH: © =





