TEMA 10. METO/I CEUEHHUI. BHYTPEHHUE CHUJIbI

Pemenne GonpIIMHCTBA 33/7a4, CBSI3aHHBIX C pacyeTaMy HAa MPOYHOCTh U JKECT-
KOCTb 3JIEMEHTOB KOHCTPYKLHH, HAYUHAECTCSA C aHaJIM3a HATPY)KEHHOCTH, KOTOPBIU
JUISL CTEPKHS BBIIOJIHAETCA ITyTeM mocTpoeHus smop BC®. [l cTepKHs MOCTOSH-
HOTO IOIIEPEYHOr0 ceueHus yxe 1o smope BCP® M0KHO BBISIBUTH OIIACHOE CeYeHHe
— C€YEHHE, B KOTOPOM HauboJjiee BEPOSITHO pa3pyllIeHHUE.

AJTOPUTM pelIeHHUA 3aaay

1. Pacuernasi cxema:
— n300pa3uTh CTEPKEHb B MaciiTade, yKa3aTh BCE pa3Mephl, BHIPAKEHHBIC Uepe3
napameTp JJIMHbI,
— T0Ka3aTh BCE MPUIOKEHHBIE HATPY3KHU, BRIPA3UB UX YEPE3 MapaMETp HATPY3KH;
— ONpEeAeNUTh MPU HEOOXOIUMOCTH PEAKIIUU OTIOP CTEPKHS.
2. Iloctpoenne s3mop BCD:
— METOJ] CCUCHUIA;
— npaBwiia 3HaKoB 11 BCD;
— nuddepennuanbasie 3aBucuMoctd BCD or BHewHeW pacnpenesieHHON Ha-
TPY3KH.
3. IIpoBepka npaBHWJIBHOCTH MOCTPOEHUS IIOP
3ameuanus
1. JIJ1s1 KOHCOJIBHOTO CTEPKHS PEAKLIMHU 3a/I€JIKU MOKHO HCIIOJIb30BaTh TOJIBKO JJIs
IIPOBEPKU BIIIOP.
2. Ins nByXonopHOro crepxHs 3mopbl BC® HEBO3MOXHO MOCTPOUTH, HE OMpe-
JeNsisl peakiuu omop.



IIpuMmepsbl pemieHus 3ajgau

3anaua 1. IlocTpoeHue 3MI0OPbI HOPMATBHOMN CHJIbI

Jlano
N FI Fz F3 KoHconbHbIN cTEpkEeHb (CM. puc. 1) Harpyx’eH co-
N cpenorodeHHbpMu cunamu. [lapamerp amuuel I ; mapa-
W, ] ] MeTp Harpy3ku P .
1 2 3 HcXOoqHbIe JaHHBIE: ll=l; lz=2 l; l3= 1,51;
Puc. 1 F,=2P;F,=-—15P;F,=P.
IMocTpoutsh

DIIOPY HOPMAIBHOM cHibl DIV,

Pemrenune

1. PacueTHad cxema.
N oP 15P P N3o0pa3um crepxkeHb B macmTade (cwm.
N e puc. 2). [IpoctaBum pa3Mepsbl, BbIPa3UB HX

yepes napamerp miuHbl [ Tlokaxem mpu-
JIO)KEHHBIE HArpy3Kd, BBIPA3UB HX 4YEpe3

111 II I napametp Harpysku P. 3xak “—”
IAN[P]

/ | 21 1,51

B 3HA4YCHHNU

cunsl F, o3HauaeT cMeHy HanpaBiecHUs

CHJIBI HA IIPOTHBOIIOJIIOKHOE TOMY, YTO IIO-
Puc. 2 Ka3aHO B YCIOBHH 33JIauH.

Pa3o6beM cTepikeHb Ha y4acTKH, HaunHas co cBoooanoro konna: I, II, TI1L

2. IocTpoenune V.
[IpoBenem nuHMIO, TApaIEIbHYIO OCH Opyca, — OCh 3Mtopbl (cM. puc. 2). Okomo

OCH cIpaBa MoAnuIIeM Ha3anue Smopbl: IV [ ]. B kBagpaTHEIX CKOOKaxX MO31HEE
MIPOCTABUM Pa3MEPHOCTh YUCIOBBIX 3HAYEHUM HA AITIOPE.
Tak Kak Ha BCEX y4acTKaX CTEp>KHsI MPOJIOJbHAs paclpe/iesieHHass Harpys3ka oT-

cyretByer: ¢ =0 = NN = const. Dropa HOpMaIbHOW CHIIBI HA BCEX ydacTKax
MIOCTOSIHHAS, TapajiejibHa OCH Opyca, M IS €€ TOCTPOCHHS HA KaXKJIOM Y4YacTKe
JIOCTaTOYHO MPOBECTU OJTHO CEUCHHE.

Vuacrok I. IIpoenem ceuenne 1 u paccMoTpuM npaByro OTCEYEHHYIO YacTh (CM.
puc. 3). Co CTOpOHBI OTOPOIIEHHOW JICBOW OTCEUYEHHON YaCTH MPHIIOKUM IOJOKH-
TEJbHYIO (PACTATHUBAIOIIYI0) HOPMAIbHYIO criy [V ;- OTceueHHas 9acTh, KaK U BECh
CTEp)KE€Hb, HAXOAUTCS B PABHOBECUHU, YPABHOBELIEHHAs CHUCTEMbl  CHII:

(P, ]V1 } ~ 0. 3anuineM aHaJIUTHYECKOE YCIOBUE PABHOBECUS JTMHEHHON CUCTEMEI
CHH:ZFJ.Z =0=+P —]V1 i

Orkyna HopManbHas cuia B cedennn 1 N, = + P.



3 2 1
2P |15P P
N
! 21 | 151
111 11 I
N, | P
N, 15P P
Ny lopisP P
15 1.5

0,5

0,5

Puc. 3

[Mocrpoum AN wna yuactke I (cm. puc. 3):
e OTMETHM DTO 3HAYEHUE HA DIIOPE B Ce-
yeHuu 1;

® TIPOBEJAEM JIMHUIO, TNapaUICIIbHYI0 OCH
SITIOPHI;

e [IOJIMIIEM YHCIOBOE 3HaYeHne — 1,0 —
B HauaJie U KOHIIC Y4acTKa;

® [POCTaBHUM 3HAK B KpyxKouke — & —
BHYTPH JITIOPHL;

® yKaXXeM pPa3MEpPHOCTh YHUCJIOBBIX 3HaYe-

auii Ha omope [P] B KBampaTHBIX
CKOOKax y Ha3BaHUS AIIOPHI.

Vuactok II. TIpoenem ceuenne 2 (cm.
puc.3). {P, 1,5P, N,} ~0.
SF, =0=+P-15P -N, >
N,=+P -15P = -05P.

[Toctpoum DN na yuactke II (cm. puc. 3).
Vuacrok III. IIposenem ceuenune 3 (cm.

puc.3). {P, 1,5P, 2P, Ny} ~0.
ZFJ.Z=O=+P—1,5P+2P—]V3 .
N,=+P-15P+2P=+15P,

ITocrpoum AN na yuactke I (puc. 3).

N

2P 15P P
/ 21 151
1,0
oL IN[P]
0,5 0,5
Puc. 4

IIpoBepka
Ha rpanunax y4acTkoB, B TOUKax MPUIIO-

KCHHUA COCPCAOTOUYCHHBIX CHJI Ha 3N HUMC-
IOTCA CKA4YKH Ha BCIWMYUHY IMPHUITOKCHHBIX
COCPCAOTOUCHHBIX CHII:

e Ha CBOOOJHOM KOHIIE CTEP:KHS — Ha +P;

e na rpanwume [ u Il yaactkoB — ua —1,5 P;
na rpanuue II u 111 ygactkoB — Ha +2 P.
OTtBeTt

PacueTHass cxema CTEpKHS M 3IIOpa HOP-
MaJIbHOM CHWJIbI TTIOKa3aHbl HA puc. 4.



3aMeuyaHue

BC® B ceuenuu CTepkHS paBeH aareOpanvyeckoil cyMMe BHEIIHUX Harpy3ok Io
OJIHY CTOPOHY OT CE€UYE€HHs, B3AThIX cO 3HaKoM CM.

Beipasxenust iis NV, , NV, , N5 B 3anade 1 npeacTaBasioT co6oii CyMMbI BHEITHUX
COCPENOTOYEHHBIX CHII, IIPUIIOKEHHBIX crpaBa oT ceueHuii 1, 2, 3 coOTBETCTBEHHO,
B34TBIX co 3HakoM CM, T.e. pacrsrusaronue cuiasl P, 2 P co 3makom “+”, cxu-

(12

maromas cuna 1,5 P co 3aakom “—.

3anaya 2. [locTpoeHue 3M0pbI HOPMAJIBHON CHIIbI

DIopy HOPMAIBbHON CHIIBI DIV,

Pemrenune

1

P P

{

3
1,5P

—

NN\

1,51

II

I

1,5P

1,0

1,0

1,5

Puc. 6

1,5

IN[P]

Jlano
F F F KoHconbHBINA CTEpkEeHb (CM. pUC. 5) HarpyxeH co-
— 3 cpenoToueHHbIMU cuiaamu. Ilapamerp mmunbl  ; mapa-
MeTp Harpy3ku P .
) l 3 HcxoaHble JaHHBIE: lI= 1,51; lz=l; l3= 1,51;
Puc. 5 F1=P;F2=—P;F3=1,5P.
IMocTpoutsh

1. Pacuernas cxema (cM. puc. 6). Pa-
300b€M CTEP)KCHb Ha y4YacTKH, HauyWHas CO

csobonnoro xonua: I, 11, TI1.
2. Mocrpoenue DN (cMm. puc. 6).
Ha Bcex yuacTkax crepxss: § = 0 =
—> N = const => 1 ceueHwne Ha yJacTKe.

Vuactoxk L. TIposenem ceuenme 1.
N, = — P.Tlocrpoum IV Ha yuacrxe L.

Vuacrok I1. IIposenem ceuenne 2.

N,=—P +P =0

[Toctpoum DN Ha yuactke 11
Vuacrok III. IIposenem ceuenne 3.

N,=—P+P—-15P=—-15P.

[Toctpoum DN na yuacrke II1.

ITpoBepka. CKauku Ha DIIOPE COOTBET-
CTBYIOT COCPEJOTOYEHHBIM CHJIaM Ha Ipa-
HUIIAX YYACTKOB.



3anaua 3. IlocTpoeHue 3MI0PbI KPYTAILLET0 MOMEHTA

Jlano

L

Puc. 7

IMocTpoutsh

Dmopy KpyTtsmero momenra 7.

M. M

M
39?2 QO

Ll

I11 11 I

1,0

AT [M]

KoHconbHbIl Banl (cM. puc. 7) Harpy»eH cOCpeno-
MO MO MO

TOYEHHBLIMU MOMeHTaMu. [Tapamerp munbl [ ; napamerp
narpysku M .

ll QP lz QP 13 QP HcxoaHbie JaHHBIC: ll = l; lZ= 2 [; 13= l;
! |

M,=3M;M,=-2M;M,=M.

Pemienune

1. PacueTrHas cxema (cm. puc. 8). PazoObem
BaJl HA YYaCTKH, HAYWHAS CO CBOOOIHOTO KOHIIA:

L IL 111

2. Mocrpoenune AT (cm. puc. ).
Ha Bcex yyacTkax Baa:

m=0 = T = const.

Omnopa KpyTSAIIEro MOMEHTa Ha BCEX Y4acT-
Kax MOCTOSIHHAs, MMapajuiesibHa Ocu Opyca, U TS
€€ MOCTPOECHHUS HA KaXJOM Y4YacCTKE JOCTATOYHO
IPOBECTU OJHO CEUCHHUE.

Vuacrok I. ITposenem ceuenne 1.

T, =+M.

[Toctpoum AT na yuactke L. HItpuxosky na DT
IPHUHATO BBIIOJIHATE JTyroOOpasHbIMU JINHUAMH,
94TOOBI OTJIMYATh €€ OT JII0pP HU3THOAIIUX MO-
MEHTOB B CJIOKHBIX 3aayax.

Vuacrok II. TIposenem ceuenne 2.

T, =+M -2M = -M.

[Moctpoum AT na yuactke I1.
Vuacrok III. TIposenem ceuenune 3.

T, =+M -2M +3M=+2M.

ITocrpoum AT na yuactke I1I.

IIposepka. CKauky Ha SIIOPE COOTBETCTBYIOT
COCPEIOTOYEHHEIM MOMEHTAM Ha IPaHUIIaX yda-
CTKOB.



3anaua 4. IlocTpoeHue 3MI0PbI KPYTAILLET0 MOMEHTA

@ M @ M. (DM KonconbHblll Ban (cM. puc. 9) Harpy»eH cocpeno-
TOYEHHBLIMU MOMeHTaMu. [Tapamerp munbl [ ; napamerp

narpysku M .

QP ! QP 1, QP% HcXOoqHbIe NaHHBIE: ll=l;lz=1,51;l3=1,51;

! ! ! M, =2M;M,=-3M;M,=M.

IMocTpoutsh

Dmopy KpyTtsmero momenra 7.

Pemienue
M 3M M 1. PacueTrHas cxema (cMm. pHc6. 10). Pazo6rem
BaJl HA YYaCTKH, HAYMHASA CO CBOOOJHOrO KOHIIA:
O ©®©, Y . :

L 11, 111
2. Mocrpoenune AT (cm. puc. 10).

%91 C’? 2 g@ 3 Ha Bcex yuactkax Bama: m = 0 =
[ 1,5

5] / —> T = const = 1 ceuenue Ha yJacTKe.

Vuacrok L. TIpoBenem ceuenne 1.

I m | I r, =-2M

IMoctpoum AT na yyactke 1.
Vuacrok II. TIposenem ceuenne 2.

T, =-2M+3M = +M.

[Moctpoum AT na yuactke I1.
IT[M]  yuacrox I1L. Tposenem ceuenne 3.

T, =-2M+3M -M = 0.

1o Lo [Moctporm AT na yuacrke I11.
Puc. 10 Iposepka. CKauky Ha SIIFOPE COOTBETCTBYIOT
COCPEJIOTOUYEHHBIM MOMEHTaM Ha I'PaHULAX yya-
CTKOB.

2,0 0,0




3anaua 5. IlocTpoeHue 3MI0p MoNepeYHO CHIbI U M3rH0AKOIEr0 MOMEHTA
B KOHCOJILHOW 0OaJsike

Jlano

F| F| F)

Konconpnast 6anka (cm. puc. 11) HarpyxeHa co-
cpenorodeHHbpMu cunamiu. Ilapamerp mmunel I ; mapa-
MeTp Harpy3ku P .

. . . . HcXOoqHbIe JaHHBIE: ll=l; lz=1,5 [; l3=2l;

Puc. 11

IMocTpoursn

F,=2P;F,=-3P;F,=P.

DIOPHI OMEPEYHOMN CHITBI 3Qy u usrubatomero momenta IM .

Pemenne

1. PacuyeTrnas cxema (cMm. puc. 12). PazoObeM Oanky Ha y4acTKH, HAYUHAS CO

ceooonuoro xonna: I, I, I11.

2. IlocTpoenue 3Qy (cm. puc. 12). Ha Bcex yuacTkax Oajku:

q=0 = Qy = const = 10CcTaToOYHO NMPOBECTH | ceUeHne Ha yJacTKe.

ya 3 2 1
N
N
Nyl 151 21
mr| 11 I
P
Ql-
3P P
Qzl
P (3P P
o
1.0 1.0
90,1 P]

2,0 2,0
Puc. 12

Vuactok L. TIpoenem ceuenme 1 (ma-

qano yvactka 1) m paccMoTpuM mpaByro
OTCEYEHHYIO 9acTh. [Ipunoxum B ceyennn 1

TOJIOKHUTEIbHYI0 monepeunyio cuny Q.
VcoBrE paBHOBECHUS OTCEYEHHON YaACTH:

Zij =0=-P +Ql = Ql—+P.
[Tonepeunas cuna B ceuenuu 1 paBHa ai-

reOpanyeckodl CyMMe BHEIIHUX HArpy30K
crpaBa OT ceueHus 1, B3ATBIX CO 3HAKOM

CM. Cuna P, npunoxennas Ha xouue Gai-
KM, CTPEMUTCA TMOBEPHYTh OTCEYEHHYIO
4acTh OTHOCUTENILHO cedeHUs 1 Mo 4acoBoii
CTpEJIKe, CIIeIOBATEIbHO, BXOJUT B BbIpa-
Kenue 1 (0, co 3HaKoM “+.

[MocTponm 3Qy Ha yvactke 1.

Vuactox II. Tlposemem ceuenume 2
(mauao yuactka II).

Q,=+P -3P=-2P.

[Toctpoum 3Qy Ha yuactke II.



Vuactok IIIL. IIposenem ceuenne 3  (mauano yuactka I1IT).
Q,=+P -3P+2P=0.
ITocTponm 3Qy na yuactke I11.

IIpoBepka. Ckayku Ha SIIOPE COOTBETCTBYIOT COCPEIOTOYCHHBIM CHJIAM Ha
IpaHuIlaX y4acTKOB.

3. Moctpoenne IM _(cm. puc. 13).

Vyacrok L.
Qy =const = M _~ 7 = 2 cedyenus Ha ygacTKe: Haqayo yJactka — cedenne 1 u
KOHEIl yuacTka — ceuenue 4.

IIpoBenem cedyenne 1 u paccMOTpHM IpaByr0 OTCEUEHHYHO YacTh. IIpUIIOKUM B
ceueHur 1 MONOXKUTENLHBIA M3rMOAIONIMIA MOMEHT Ml. VYcioBue paBHOBECHS OT-

CEYEHHON YacTH — CyMMa anreOpandecKux MOMEHTOB BCEX CHMJI OTHOCHTEIBHO Ce-
yenus 1 paBHa HyIIIO:

ZMle =0=-P-dz-M, => M, = 0.
Ceuenne 1 nposeneno GeckoHeuHo GIM3KO K CBOOOIHOMY KOHILy OAallKu, [UTMHA

orceyeHnHoi yactu pasHa Az u Moment cuiibl P, Takum 06paszom, paseH 0.
[Tposenem ceuenre 4 U paccCMOTPUM IPABYIO OTCEYEHHYIO YacThb. IIPHIIOKUM B

CCUCHHNU 4 MOJI0XKUTEIbHBIN I/I3I‘I/I6aIOH.II/H>'I MOMCHT M4 . YcloBue PaBHOBCCHA OT-

CEYEHHOM YacTh — CyMMa anrebpamvyeckuXx MOMEHTOB BCEX CHJI OTHOCHTEIBHO Ce-
uyenus 4 pasHa HyIIO:

ZM4FJ. =0=-P-2l-M, > M, =-2Pl.
Msrubarommuii MOMeHT B ceuennn 4 paBeH anrebpaMdecKoil CyMMe MOMEHTOB OTHO-
cutenbHO cedennss 4 BcexX BHEIIHMX Harpy3ok crpasa oT cedenus 4, B3ATBIX co

snakoM CM. Cuiia P, npunoxennas Ha KOHIE Oaaku, IporudaeT 6aaKy BHH3, B 3TOM
cllydae BOTHYTasl C)KaTas CTOpPOHa OaJKu OKa3bIBAE€TCS CHM3Y, CIEIOBATEIbHO, €€
MOMEHT BXOJMT B BhIpaxkenue nns M, co snaxom “—".

Ioctpoum M na yuactke I. IM _ Beerna ctpoutes Ha cxaToM BojokHe Oe3

YKa3aHuA 3HakKa, T.C. ITOJIOKHUTCIIBHBIC 3HAYCHHUA OTKIIAABIBAXOTCA BBCPX, OTpUIA-
TCJIBbHBIC — BHMS3.



Puc. 13

2P 3P P
\
N6 315 2[4
[ 1,51 21
I | 1II I
P
Ml
P
M4C
P
MZC 3P
P
MSC 3P
Myl,p tsp P
%46 2P [3P P
1,0 | 1,0
3M_[PI]
2.0

Vuacrok 1.
Qy= const > M _~ 7z = 2 ceyeHus Ha
y4acTKe: HAa4alo y4acTKa — CedeHHe 2 |
KOHEIl y4acTKa — CEUeHue D.
IIposenem ceuenue 2.

M, =-P-21+3P-0 =
=-2Pl=M,.

[IpoBenem ceueHue D.

M, =—-P-351+3P-151 =

=+1Pl

Ioctpoum IM  na yuacrxe IL

Vuacrox 1.
Qy =0 = M_=const = 1 ceuenue Ha

yJacTKe.
[IpoBenem ceuenune 3.

M,=-P-351+3P-151-2P-0=

=+1Pl = M.

Ioctpoum IM  na yuacrke L
IIpoBepka.

1. CocpenoTo4eHHBIX MOMEHTOB HET —
CKayK{ Ha 3II0pPE OTCYTCTBYIOT.

2. Tlpoeenem ceuenne 6 — KoHel ydacTka
I11.

=—P-451+3P-251-2P-1l=

+1Pl = M,,
YTO COOTBETCTBYET 3HAUCHHIO HA JITIOPE.

Mg



Ot1Ber

§ 2P 3P

1,51

21

1,0

1,0

20 2
1,0

2,0

Puc. 14

1,0

20 [P]

y

M _[PI]

PacuerHasi cxema OaJKd M SIOPHI T10-
HIEPEYHON CHIIBI 3Qy ¥ M3rHOaroIIero Mo-

menta IM  mnokasausl Ha puc. 14.



3anaua 6. IlocTpoeHue 3MI0p MonepevYHoOi CHIbI U M3rH0AKOIEr0 MOMEHTA
B KOHCOJILHOW 0OaJsike

KonconbHas Oanka (cMm. puc. 15) HarpyxeHa co-
cpenoToueHHbIMU cuaamu. Ilapamerp mmunbl [ ; mapa-
MeTp Harpy3ku P .

Wcxonnwre mannwie: [, =1;1,= 1,5 [; l3 =21

F,=P,F,=—2P;M=2PI

Puc. 15

MocTpouTs

DMIOPHI MOMEPEYHON CHITBI 3Qy u usrubaromero Momenta IM .

Pemienue
1. Pacuernas cxema (cMm. puc. 16). PazoObem Oajnky Ha y4acTKW, HayWHasl CO
ceooonuoro xonna: I, 11, I11.
2. MocTpoenne 3Qy (cm. puc. 16). Ha Beex

' P PlII2P y4acTkax Oajiku:
q=0= Qy = const = 10cTaTOYHO
l 151 7] 2 mpoBecTH | cedeHue Ha ydJacTKe.

. 2. Moctpoenne IM (cm. puc. 16). Ha
1 1 u BCEX y4acTKax OajKu:
1,0 1,0 - ~ -
Qy const > M ~z= aocra
TOYHO IPOBECTU 2 CEYEHHs HA YYaCTKE: Ha-
3Qy [ P] uano yyacTka M KOHEI y4acTKa.
IIposepka.
10 | 1.0 1.0 1. Ckayku Ha 3IIOpE NONEPEYHON CHUIIbI
’ ’ ’ 3Qy COOTBETCTBYIOT COCPENOTOUEHHBIM

1.0 1,5 CHJIaM Ha CBOOOHOM KOHIIE OaJIKh U
2

rpanuie yuactkos 11 u I11.
e) Mx [Pl] 2. Ckauok Ha 310pe U3rudaroIero Mo-

menta IM _coOTBETCTBYET COCPENOTO-

1.0 0,5 YEHHOMY MOMEHTY Ha I'PaHULE YYACTKOB
M

Puc. 16 Lull
OtBer
Pacdernas cxema OanKku M SIIOPHI MOMEPEUHON CHIIBI 3Qy A U3rudaromero Mo-

menta IM  nokasausbl Ha puc. 16.



3agauya 7. IlocTpoeHnue 3M0p NMonepeyHOl CUJIbl U U3rudA0IEr0 MOMEHTA
B JIBYXOINOPHOii Oajike
Jlano
JIByxomnopnast 6anka (cM. puc. 17) Harpy»eHa co-
cpenorodeHHbpMu cunamu. [lapamerp mnunel I ; mapa-
MeTp Harpy3ku P .
HcXOoqHbIe JaHHBIE: l] =[; lz =21 l3 =[;

F=P; M=2PI.

Puc. 17

IMocTpoutsh

DIOPHI MOMEPEYHOMN CHITBI 3Qy u usrubatomero momenta IM .

Pemenne

1. PacueTrnas cxema (cMm. puc. 18).
Onpenenum peakiyu onop 0anku. OTGpOCUM OIOPLI: MOABMKHEINA miapaup A Ha

JIEBOM KOHIE OalKi M HENOJBMXHBIN mapuup B Ha npaBom konie Oanku. Bemem
BMeCTO OTOpomeHHbIX cBaseidl peakuuu: Y, u ¥p. Topusonranbhas peakius He-
TNOJBHMKHOTO IapHupa Xy paBHA HyNIO, TaK KaK OTCYTCTBYET TIOPHM30OHTAIbHAS

BHEIWIHAA Harpy3ka Ha Oanky. CoctaBuMm II ¢popMmy aHamUTHUECKUX YCIOBUM paBHO-
BECHS TUIOCKOU MapajjielIbHOM CUCTEMBI CHII:

XM,F,=0=—-P-1+2Pl +Y;-41;

>M,F,=0=+P-31+ 2Pl + Y,-41.
Omyna ¥, = +125P = Y, TTAy, ¥, = —025P = Y, NAy.
N300pa3zum Ganky ermie pa3 ¢ HalJICHHBIMU OTIOPHBIMU PEAKITUSIMH.

[IpoBeprM NpaBUIBHOCTH ONPEAEIECHUS ONMOPHBIX PEAKIMH C MOMOLIBIO ypaBHE-
HUS IIPOEKIUHI Ha OCh Y-

YF, ,=0=-P+Y, - Y, =-P+125P-025P =0

Taxum oOpa3om, peakiuu onop O6aaKkyu HalACHBI PABUILHO.
Pazo0Obem Oanky Ha ydacTKu, HAUMHAs C JIFOOOW CTOPOHBI, HAIPUMEp, CIeBa Ha-

npaso: I, I, I11.



0,25

Punc. 18

OTBer

2. IlocTpoenue 3Qy (cm. puc. 18). Ha

BCEX y4acTKax OajKu:

q=0> Qy=c0nst:>

—> | ceueHune Ha yyacTKe.

2. Moctpoenne IM _(cm. puc. 18).

B Ha Bcex yuacTkax Oanku:

O =const > M ~z =
y X

025 P —> 2 CceYeHHsA Ha YydYacTKe: Hadajo
yd4acTKa M KOHEIl yJacTKa.

1.
30, [P]

2.
3M_[PI] 3.

IIposepka.

Ckayku Ha 3MI0pe NONEPEUHOM
CHJIBI 3Qy COOTBETCTBYIOT COCPE-
JIOTOYCHHBIM CHJIaM Ha JICBOM H
MIPaBOM KOHIIaX 0aJKy M Ha TPaHUIIE
yuactkos I u IL.

N3rubarorie MOMEHTHI Ha KOHITaX
OaJIKu paBHBI HYJIO (T.K. HET
BHEIITHUX COCPEIOTOYCHHBIX MO-
MEHTOB).

Cka4ok Ha 3II0pe U3rudaroIiero
MOMEHTA 3Mx COOTBETCTBYET CO-

CPENOTOYEHHOMY MOMEHTY Ha
rpanuie yuactkos 11 u IT1.

Pacuernas cxema Oajiku u SIIHOPbI HOHGpG‘{HOﬁ CHJIBI 3Qy )41 I/IBI‘I/I68.I-OHICFO MO-

menta IM _mokasausl Ha puc. 18.



IIpakTHuyecKkoe 3aagaHHue

3amaua 10

Jlano
KonconbHblli cTepxkeHb (cM. puc. 19) HarpyxeH coCpeqOTOUYECHHBIMH CHIIAMM.

[Tapamerp anunel [ ; mapamerp narpysku P .
Hcxonnwie nanHbie mpuBoasTcs B Ta01.10.

d F1 Fz F3 F4 F5 F5 F4 F3 F2 FI
N 2
\
LolL oL Lo L, ]
Cxema 10.1 Cxema 10.2
Puc. 19
Taomuna 10
Hudpa [TopsiakoBeIil HOMEp UG PHI B BApUAHTE
BapU— 1 2 3 4
aHTa F,| , | K V\F;| I | | F,| I, | I; | Fs |cxema
P [ P | P l [ P [ [ P
0 1,0 | 1,0 | 1,0 1 2,5 | 29 | 3,0 |-1,5] 3,5 | 1,0 | 1,0 | 10.1
1 -10( 1,1 | 20 128 |28 |32 (|-1,8] 34| 1,2 |-12| 10.2
2 1,5 | 1,2 (130130125 ]|34]|-20]32]|14] 14 | 10.1
3 -1,5] 1,3 403226 |35]|-22(30]| 1,5]-15| 102
4 20 | 14 | 5034 |25]|36]|-2428]|16] 1,6 | 10.1
5 -20( 1,5 [-1,00-3,5{ 24 | 38|25 | 26 | 1,8 |-1,8| 10.2
6 25| 1,6 [-2,0]-3,8]1 23|40 28 |25|20] 20 10.1
7 =25 1,7 |-3,001-4,0] 22 | 42 | 3,0 | 24 | 2,2 |-2,2| 10.2
8 30 | 1,8 |-4,01-42| 2,1 | 4532 |22 |24] 25| 10.1
9 -3,0| 1,9 [-50]-45] 20 | 48 | 35|20 | 25 [|-28| 10.2
MocTpouTs

DIIOPy HOPMAIBHOM CHbl DIV,


asanov-vv
Выделение

asanov-vv
Выделение

asanov-vv
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asanov-vv
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3agaua 11

Jlano
Konconbnbiid Ban (cMm. puc. 20) Harpy»KeH coCpeOTOYCHHbIMU MOMeHTaMmHu. la-
pamerp jutunsl [ ; mapamerp Harpysku M .

Hcxonnbie nanabie mpuBoasITCs B Ta0m.11.

MI Mz M3 M4 M5 MI Mz M3 M4 M5
[ ] [ ] [ ] [ ] [ ] A \ [ @ @ [ [ ]
2N
N
®l [ ® l ® l [ & [ l ® [ ®l l®
1 2 3 4 5 1 2 3 4 5
Cxema 11.1 Cxema 11.2
Puc. 20
Tabauma 11
Hudpa [TopsiakoBeIil HOMEp UG PHI B BApUAHTE
BapU— 1 2 3 4
aHTa M | ;| M, |\ M; | ;| I, | M| I, | I; | Ms |cxema
M| I (M| M| I I | M| 1 I | M
0 1,0 | 1,0 | 1,O 1 25|29 |30 ]|-15|35]|10] 1,0 | 11.1
1 -1,0 1,1 | 20128 |28 |32 (|-1,8]34 | 1,2 |-12| 11.2
2 1,5 | 1,2 130130125 ]|34]|-20|32]|14] 14 | 11.1
3 -1,5(13 403226 ]35(-22|30]| 1,5]|-15| 112
4 20 | 1,4 | 5034 |25)|36]|-2428|16] 16 | 11.1
5 -20( 1,5 |[-1,00-3,5{ 24 | 38 25|26 | 1,8 |-18]| 11.2
6 25| 1,6 [-2,0]-3.8] 23|40 28 |25|20]20 ] 11.1
7 =25 1,7 |-3,001-4,0] 22 | 42 | 3,0 | 24 | 22 |-22| 11.2
8 30 | 1,8 |-4,01-42| 2,1 | 45132 |22 |24 25| 111
9 -3,01 19 [-50]-45] 20 | 48 | 35| 20| 25]|-28| 11.2
ITocTpouTth

Dmropy KpyTsmero momenra 7.
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3agaua 12

Jlano
Konconbnas (cxema 12.1) unm nByxomnopHas (cxema 12.2) 6anka (cM. puc. 20)
Harpy>eHa COCpPeJOTOYEHHBIMU CHIaMU U MoMmeHTamu. [lapamerp mmunsl [ ; napa-

MeTp Harpy3ku P .
HcxonHble JaHHbIE TPUBOASTCS B Ta0J. 12.

F, F, F, F, F, F, F

1 2 3
M f M P M 3 M p M P M 5 M 3
Lol |
Cxema 12.1 Cxema 12.2
Puc. 21
Tabnuma 12
Hudpa [TopsiakoBeIii HOMep UG PBI B BApUaHTE
Bapu— 1 2 3 4

aHTa L |\ M\ M;| F, | F, | F;| F, | M, | M;,| I, |cxema
[ Pl| Pl| P P P P Pl | Pl [

0 1,0 | 1,0 0 0 0 1,5 |-3,0] 1,0 0 3,0 | 12.1
| L5 |-1,0 0 |-2,0| O 0 0 1,5 | 1,0 ] 2,5 | 122
2 2,0 | 1,5 0 0 2,0 0 2,5 | 2,0 0 2,0 | 12.1
3 25 |-1,5] 0 0 0 [—-2,0] O 25 [—1,50 1,5 | 12.2
4 3,0 1 2,0 0 2,5 0 0 |-2,0| 3,0 0 1,0 | 12.1
5 1,0 0 1,0 0 |—-2,5| 0 0 [-1,01 2,0 | 3,0 | 12.2
6 1,5 0 |[—-1,0] O 0 25115 |-1,5] 0O 2,5 | 12.1
7 2,0 0 1,5 {-3,0f O 0 0 [-2,01—-2,5]1 2,0 | 12.2
8 2,5 0 |[—-1,5) O 3,0 0 |-1,0]—-2,5] O 1,5 | 12.1
9 3,0 0 2,0 0 0 3,0 0 [-3,0030] 1,0 12.2
ITocTpouTth

DIMIOPHI MOMEPEYHON CHITBI 3Qy u usrubatomero momenta IM .
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