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TEMA : PO3PAXYHOK HA MIIHICTb CTATUYHOBU3HAYEHUX

CTEPKHEBUX CUCTEM.

Po3B’s13aHHs 3a1a4. (IPaKTHYHE 3AHATTS)

Hpuxaan 2.4: /lna nokasanol Ha puc. 2.12 cueremu noTpibHO MiAIOpaTH N0 MONEPEYHUX nepepi-
3B cTepikHiB. Marepian crepxuie — cranb. I'pannus rtexydocri 240 MIda, xoediulent 3anacy

k,=15.

Buznauumo nos3gorxkHi cunu N, N, B cTepxk-
HAx 171727 cueremu. Jng usoro npoBoanMo ne-
pepi3, 1o NoKa3zaHuii Ha PHCYHKY 1 HA Micul po3-
pi3iB crepxHiB | 1 2 NpHKAaaaeMo HEBIIOMI CHIIH
N,. N, . Cuan ul JoUUIEHO NOYaTKOBO HANpasis-

TH BiA nepepizy (Ha postar) . Cknagaemo s 3a-
AMIEHOT YacTHHY (By371a B) pIBHSHHA CTATHKH:

> X=0; N,+N,-cos30°=0:
Y ¥Y=0; -N,-sin30"+F=0.
Tax sk nesigomux cui asi (cum N, i N, )1 pis-

HAHb CTAaTHKH TakKOX /B4, TO CHCTEMa CTATHYHO
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BH3HAYHA. POZB'RZYIO‘XH CHCTEMY PIBHAHB, 3HAXOAHMO
F 40
Ji= ST 3 =—=80xH
sin30° 05

N, =—N, -cos30" = -80- ‘/75 =—68.5 kH .

3uak “+” y Bupazi g cuan N, roBOPHTH MPO Te, 10 cTepxens 17 npaitoe Ha po3rar, a 3Hak “-" y

BHpasi g N, - wo crepxens “2” npaie Ha CTHCK.

3 ymoBu MinuocTi (2.18) BU3HAYAEMO MU0 NONEPEYHHX NEPEepI3iB CTEPIKHIB!
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3uak “-“ y supa3l N, uo spaxosye Hanpsm cwii N, NpH BU3HAYEHH] MJIOII HE BPAXOBYETHLCA,

T00T0 N, Geperscs 3a abCOMOTHOK BEIHYHHOIO.

Ipuxaan 2.5: AGconoTHO *opeTkuii opye BD
(puc. 2.13) mapuipHO 3akpinneHuit y Touul B 1
MATPHMYETHCA CTATBHHM cTepikHeM CE kpyrio-
r0 MONepevHoro nepepizy, JAiaMerp AKoro
d=3cm. CHoreMd  HABAHIWGKCHZ  CHIOK
F =20xH . TlepeBipuTH MILHICTE CHCTEMH, SK-
wo [o]=16xH /ex’.

Miunicts cucremn Oyje 3abe3nedeHa , AKIO BH-
KOHYBAaTHMETBCA YMOBa MIHOCTI B cTepikHl CE



Neg <[o] -
Ace
Jns Bu3HaYeHHS cHI N BHKOPHCTAEMO METO]l Mepepisis, MPOBIBILK NEpepis Tak, AK MOKa3aHO Ha
puc.2.13.
Cknaznemo piBHAHHA CTATHKH

S M,=0: N -sin30°-2—F-3=0

F-3
o =——=060xH .
“ 2.sin30°
[Inoma nonepeyHoro nepepizy crepxkus A, = d °4d- = piene: =T7.065em’
[NepesipseMo MiLIHICT Ne [o]: ﬂ =8.5kH /es® <16xH / em®
Ay 7.065em™

MiunicTs cHcTemMH 3abe3neyeHa.

CraTn4HO HeBM3HA4YEHI 3aa4i NP PO3TATY a00 CTUCKY

CrepaHi | lAPHIPHO-CTEPIKHEB] CHCTEMH, MOB3A0BKHI CHIH B AKUX HEMOKIIHBO BH3HAYHTH 3a
JIONOMOTOK0 JIHIIE PIBHAHL CTATHKH, HA3HBAKOTHCA cmamuyno Hesuznaynumy. IIpn po3paxyHKy Takux
KOHCTPYKUIH HEOOXIIHO CKAAAATH J0AATKOBI PIBHAHHA — PIGHANHKA CyMicHocmi dedhopmail, 1o Bpa-
XOBYIOTb XapakTep Aeopmaniii KOHCTpyKLUL.

KUIbKICTb 20/1aTKOBHX PIBHAHD, O HEOOXIHO CKIACTH /U1 PO3PAXYHKY KOHCTPYKLIT, Xapak-
Tepu3ye cmenins I cmamuynol negusnaynocmi. Ix 3aB#IM MOKHA CKIACTH CTUILKH, CKLIBKH HEOD-
XUIHO 1Sl po3B’a3yBanHa 3aja4l. [IpH cknagaHHl UHX PIBHAHL BPAXOBYETHCA TE, 10 B KOHCTPYKIII
CTEPIKHI HE MOXKYTh MO0BKYBATHCH HE3ANEKHO.

Komu B CTATHYHO BU3HAYHHX CHCTEMAX 3YCHIUIA B CTEPKHAX MOXKYTH BHHHKATH JIHLIE NMPH AT
Ha CHCTEMY 30BHILIHBOTO HABAHTAKEHHSA, TO B CTATHYHO HEBH3HAYHMX CHCTEMAX 3YCH/UIA BHHHUKAIOTL
1 NIpH BIACYTHOCTI 30BHIMIHIX CHA - BIA 3MIHH TEMIEPATYPH CEPEAOBHIA, HETOMHOCTI BUTOTOBJICHHA
OKPEMHX @JIEMEHTIB.

Haiipa/MBIILIHM €TANOM PO3PAXYHKY CTATHYHO HEBH3HAYHHX CHCTEM € CKIAJAHHA PIBHAHb CY-
MicHoCTI Aedopmantiii. [ociidognicnms POIPAXYHKY CIIAMUNHO HEBUIHAYHUX CUCMEM:

1. Bu3Ha4awrs CTENIHb CTATHYHOT HEBU3HAYHOCTI 3a/1a4i;

2. BukopHCTaBIIH METOJ NEPEPI3IB, CKAANAIOTH PIBHAHHA CTATHKH,

3. Posrnsaaoun cucremy B Ae)OPMOBAHOMY CTaHI, BCTAHOBAKOKOTEL 3B A3KH MK NepeMilieHHAMH
OKPEMHX €JIEMEHTIB;

4. BupaxaroTsb y pIBHAHHAX NEPEMILIEHD NEPEMILEHHS Yepes 3YCHILIA,

5. Po3B’43aBIIH CYMICHO PIBHAHHA CTATHKH 1 NEPETBOPEHI PIBHAHHA Jedopmalliii, BH3HAYAIOTS 3Y-
CH/IAA B CTEPKHAX;

6. BHKOPHCTaBUIH YMOBY MILHOCTI, PO3B S3YI0Th MOCTAB/NEHY 3a/1a4y PO3PAXYHKY HA MILHICTS.




Hoscaa 2.8 Aopercudl Spye S0 compac1aces wa mapeipen scpyrosy ooopy & rosu 8 3 olarpe-
wyrTace cvepmenn CF 1 OF Cocroua sasartanona osano A = 1002 (pes 2 1420 Biosawon

NANPYACWSS # CTCPMNEX CHCTOMIL SN0 WI0NE DODCPOWIY sopepois pimm A, »dow’ |
A, wSen’

1

puc. 2.14

BHKOPHCTOBYIOYH METOJ MEpepi3is, YABHO PO3PIKEMO CHCTEMY | B MiCUAX PO3PI3IB NpHKIaA-
aemo e N,. N, 1a peakuii X,. Y, (puc.2.14.6). /lna BH3HAYEHHA HYOTHPHOX HEBLAOMMX

Neps Nees X, ¥, MokHa ckiacTH Tpu piBHARHS ctatukn (D X =0, > V=0, > M, =0).

Tomy cHcTeMa OJIMH pa3 CTATHYHO HEBH3IHAYHA,
PIBHAHHS CTATHKH ©
D M,=0; Ng,-5-sin@+Ng.-2-sinff-F-3 =0,

> X=0; X, +N,.-cos B+N,,-cosa=0, (a)
D ¥=0;  ¥;+Ng-sinf+ Ny, -sina—F=0,

ae sina—B—E' sinﬂ-B—E
’ EC

ED
ED = «152 +3*=583m: EC=+2°+3=36m.
Toni: sine =i =0.51: sinf= > =0.83.
5.83 3.6
[TizcTaBMBIIM OCTAHHI 3HAYMCHHSA B MEPILIE PIBHAHHA CHCTEMH (2), OJIEPKYEMO:
2.55- Ny +1.66- Ny =300. (6)

Jlpyre 1 TpeTe pIBHAHHA CHCTEMH (@) HEIOUUIBHO BHKOPHCTOBYBATH, TAK SK B HUX BXO/ATh HEBLIOMI
X, . Y., Akl ng po3s’a3yBaHHs 3a1a41 He NOTPIOHI.

OckinbKH 3a/1a4a OJIHH pa3 CTATHYHO HEBH3HAYMHA, CKJANaeMO OJIHE J0JaTKOBE PIBHAHHSA CY-
micHocTi Aedopmantiii. Buacniiok suaosxeHns crepxkais ED 1 CD, aGcomoTHo xkopeTkuii Opyc BD,
WO JAKpiIeniit b Touul B, J0iHWaloIHCL NPAMEM , NODEPIETLCA LADKOAO To'ukH B 1 safime nope
nonoxkenus BD, (puc.2.14.6). Crepxens ED npu uboMy BHIOBKYEThCS HA BEAHYHHY Al . a cTe-
pxens EC - Ha enuquny Al ..

I3 nombHocT! TpukyTHHKIE BCC, 1 BDD, M0xkHa 3anHcaTi:

DD, CC

BD  AC (®)



I3 npamokyTHoro Tpukyrauka DD,D, 1 CC,C, 3Haxoaumo

R e R
sin@ sin@ sinffi sinf
[TizcTaBuBLIN 3HAIIEH] 3HAYEHHA Y CIIBBIIHOLICHHSA (B), OTPHMAEMO MIC/IA NEPETBOPEHb!
Al =1.54- Al (r)

Bupa3 (r) - ue piBHAHHSA NepeMillleHb A4 3a4aH01 3a1a4l.
Ilepersopumo iioro, BUpazHBIIN BHIOBKEHHS 3a 3akoHOM ['vka:

Al _NL-D‘II-:D, _NEr'Icr
ED = oy g 9 BC = T
E * ‘4}:0 E X! 44[(*
[Ticns nepeTBopeHs Le PIBHAHHA HAOHpPae BHITIALY:

Po3s’a3aBun cyMicHO pIBHAHHA (0) 1 (1), 3HAXOAMMO BEAHYHHH 3YCHIIL B CTEPHKHAX:
N, =88xH: N, . =46xH.

Hanpy#eHHs B CTEPKHAX CHCTEMM:
N., 88xH N, 46xH

Oy =—2 =" = kH /es; Oy =—EC =22 =11.5xH en’.
A, S €T A dew

INpukaan 2.7: Crepaxens (puc.2.15.a), BepXHA 4aCTHHA AKOTO CTAIERA, 3 MJOLICK MNOMNEPEHHOro nepe-

' I N pisy 4 = 10cs’ , @ HIKHA — MITHA, 3 TUIOMICHD A,=20 om,
.. -.  BCTaBJICHHH MK JBOMA KOPCTKHMH HEPYXOMHMH OMOpPaMH |

Harpitiii Ha Ar=350° C. BusHauuti HanpyxeHHs B cranesiii
1 MUAHIE  4acTHHAX,  #KWO  MOAVII  NPYXHOCTI
E.=210"kH /esm’, E,=1-10"xH /ex’ . Koediuientn tem-
nepaTypHoro posimpenns @, =125-107, a, = 165‘10"’L.
2pad
BiakuHyBIIH 3B’A3KM | BHKOPHCTABIIH METOA MepepisiB,
CK/IA/IAEMO PIBHAHHA cTaTuky (puc.2.16.6):
) ¥=0: N.-N.=0 = N.=N, (a)
Tak sK cTepKeHb BCTAHOBICHHIT MIK JKOPCTKHMMH ONOpaMmH,
TO MOBHE HOro BHAOBKEHHA:
Al = AL +Al, =0 (0)
Jledopmatlis crepikHs nNpH OJHOMACHIH AIT CHAM 1 Temnepa-
TYPH BH3HA4a€THCA 3 (OpMYIIOIO:

| Al = a-I-Al+ﬂ.
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puc.2.15

Al =aq -1 -A:+LV-(;[C-; Al,=a,- 1, -At+ Nul ;o (B)
E(' * h Eu 3 Au
[Micas miacranosky 3Havenna Al 1 A/, 13 Bupa3is (B) B piBHAHHS (§), nepexo/i 10 YHCIOBHUX JaHHX
1 IEPETBOPEHD, LIE PIBHAHHA HAOHPAE BHIAALY

2N, +3N, =-745 (r)

Po3s’a3aBuin cyMicHO piBHAHHA (2) 1 (1), 3Haxoaumo N =N =—149kH .



