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M3rm60M HA3bIBACTCS TAKOW BUJ HATPYKEHUSI CTEPKHS, IPU KOTOPOM B €r0
MOMEPEYHBbIX CEUYEHUSAX OCTAETCI HE pPaBHBIM Hynfojwsr@ BHYTPEHHUI
U3rU0AIOIINNA MOMEHT.

IpsaMend  mB3CM60M HA3bIBAETCS HArpyKeHUE, IpU KOTOpoM Oarka
u3rubaercs B IUIOCKOCTH JEUCTBHS BHYTPEHHErO M3rHOAlolEero MOMEHTA;
KOCEBIMKM #MBT'M60M HA3bIBACTCSl HArpyKEHUE, P KOTOPOM Oalika BBIXOJIUT U3

3TOU ITUIOCKOCTH.

Tabmuma V.1.

Buapl u3rnba (X, Y — IJIaBHbIC IEHTPAIbHBIC OCH IMOMEPEYHOIO CCUCHHS).
CepbIM LIBETOM MOKa3aHbI IIOCKOCTH, B KOTOPBIX MPOUCXOJAUT CMEIIEHUE TOUEK OCH:
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OTu ciydyau Mbl fJanee 0yJieM u3ydaTh B KA4YeCTBE MPUMEPOB MPSMOTO U3Tuoa.

Crepxenb, paboTaronuii Ha U3rud — 6aska;
banka, 3anenanHas Ha OTHOM KOHIIE — KOHCOJIE ; j—
[Tpu pemenun 3amad  nonodscumenvHvie HANPABICHUS BHYTPEHHETO

U3ru0arolero MOMEHTa U BHYTPEHHEW Mepepe3bIBalolIei CUIIbl OMPEEISIOT 10

NPaBUITY 3HAKOB:

M usze M use



Ipumep | V.1
y
M
E, Ix
Z / B
A
|
Yg |
M
X |
Z . B
<\M Qfl >Mx1
Z;
—
M

MRB

Y F=0=-Z, = Z,=0

»
__\:_EB sz:OZYB

/
7/

* Qv

+Mx

D My=0=-M+My; =My =M

Qy=0 = umucrTsIii U3rud



Ipumep | V.2
A
MRA E |>< F
Zﬁ B 4’_ 1A / VB
\\ A
YA
|
y F
F-l »
A VB
N
F 21
b
F
MX le
< T K Ve
Z;
%,
F\
= Qv
= M
_E-l = Vix
\W

Peaxyuu onop:

ZFZ =0=-2, = Z,=0

_7 2 Fy=0=Y,-F = Y,=F

ZMA:O:—MRA—F'I
M, =—F-I

Qv#0 = monepeuHslii H3rud



T'mnorte3sbl

Jist  yopomenuss pacu€THbix  (Gopmya (0e3 BHECEHHsI CYIIECTBEHHOM

IIOTPCIIHOCTHU B pe?)YJ'IBTaTBI) HCITIOJIB3YIOT CICAYIOIINC IT'MIIOTC3bI:

1) 'mnoresa nAOCKMX CedYeHMH — IJIOCKUE CEUYCHHS, MEePICHINKYIIIPHBIC

ocu Oajku A0 HarpyXCHusdA, OCTArOTCA IINIOCKUMHU W NCPICHAUKYIIAPHBIMHA OCHU

OaJIKu ¥ mocJe Harpy>XCHHU:A:

(-

)

2) 'mnoresa O HeHaZaBJIMBAHUY INPOLOJBHEIX CJIOEB— IPU U3rude

MPOJIOJIBHBIE CJIOU OAJIKU APYT Ha JApyra He JAaBAT:

Puc. V.1.

[IpumeHenue 3TUX  TUNOTE3

dbopmynax  u3ruba

YUYUTLIBATb )ICP'ICTBHC TOJIBKO OCEBBIX

IIO3BOJIAICT B

HOpPMAaJIbHBIX ~HaNpsDKeHuit 0y (puc

V.1)), ocTajgbHBIMH HaIpPSKEHUIMU
npeHeOpeyb. Taxum oOpaszom,
HalpsDKEHHOE ~ COCTOSIHUE — TOYEK

CTCPKHA B COCTOSAHHUHU YHUCTOI'O n3ruda
TAKOC JKC, KaK M Y TOUYCK CTCPIKHA

PacTSHYTOrO (CXKATOr0) — OJTHOOCHOE.



HMmenHo IIOOTOMY, HAlIpUMCEP, BOJIOKHA ACPEBA NIPOTAHYThI BAOJIL CTBOJIA —

10 HAMPABJICHUIO IEWCTBHS HAMOOIBIINX HAIIPSHKEHUM.
Hanpsokenus 0; (nanee — mpocTo 0) Mpu M3ruOe MEpEeMEHHBI 110 CEYCHUIO.

MakcuManbHOE 1O  MOAYJI0  HAaNpsHKEHHE B TMOMNEPEYHOM  CEYCHUU
MPOMOPIIMOHANIBHO IEUCTBYIONIEMY B HEM M3TrHOaromeMy MoMeHTy M,,;,
Omax = (V.1)

rac

3
W,,. — MOMeHT comnpoTuBIEeHUS CedeHus npyu usrube, [M’].



NMpamon YNCTblM N3rnb

Jlebopmaru ciio€B Oanku Mpu €€ YUCTOM H3TMOE B IJIOCKOCTH PUCYHKA

BO3HHUKAIOT B PC3YJIbTATC B3AUMHOT'O IIOBOPOTA INIOCKUX IMOIICPCYHBIX CCUYCHU:
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Puc. V.2.

YacTh NpoAodbHBIX CIOEB OamKu pacTATHBAETCS, YacTh — CxkuUMaeTcs. Mx
pa3fensieT HeUTPAaJBHEI CJOMH, INIMHA KOTOPOTO OCTAETCS HEU3MEHHOM.

BeckoneuHo Onu3kue nomnepeunsie ceueHus 1-1 u 2-2 ( puc V.2. ) B3auMHO
MMOBOPAYMBAKOTCS, OCTABASICh MIJIOCKUMMU.

[IpononbHas nedopmaisi € B MPOU3BOJIBLHOM CIIO€ HA PACCTOSHUU Y OT

HEUTPaJIbHOIO:
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[To 3akony I'yka i1t 0OJHOOCHOTO HANPSIAKEHHOTO COCTOsIHUS 0=E € |, 3HAUUT:

(V.3)
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Puc.V.3.

Buytpennuit usrubaromimit
MoMeHT My (ero BeKTOp

HampasieH BIoJib ocu OX

(pucV.3.) eCTh
UHTETpaibHAs cymma
JNEUCTBYIOIINX B
HONIEPEUHOM CCUCHUU
YCUIIUH:
Ilnevo Cuna
E E
M, =j y 'dNij-G'dA =Iy-E-l-dA:— jyz dA=—-1,
A A A P P A P
1 . M, | Ces3b MexIy BHYTPEHHAM H3rHOAOIEM (V.4)
p E-l | mMomenToM n kpuBu3Hoii ocu 6pyca
[Moxcrasnss (V.4) B (V.3) momyunm:
M, JIJIs TOYKH MTOTICPEYHOTO CEUCHHS, (V.5)

| y OTCTOSIIIEN OT HEUTPAJIBHOTO CJIOS HA ).

To ecThb HaIIPAKCHUA 110 BBICOTC ITOIICPCUHOTI'O CCUCHUA U3MCHAIOTCA JIMHEHHO:

Puc V.A. Onax

Ymax

HeHTpaNbHENE CHOH W :W = . (V6)




[Ipu n3rnde BHYyTpEeHHss oceBas pacTaruBaromas cuia N oTCyTCTByeT:
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M, 20,1, 20 = S5 =0=y.-A = vy =0 HENTPAJIBHBIN CIIOH,

OT KOTOPOTO OTCUUTBHIBAETCA KOOpPAWMHATA Y MIPOXOAUT Uepes LEeHTP

THAXECTHM IIOIIEPEeYHOI'O CeYeHMsI CTEePXHSHA.

omax

He}TpanbHas
JIMHUS

Puc V5.



YcnhnoBue cywecTtTBOBaHNMA NpamMmoro nsrmnba

JlokaxkeM yTBEp>KIEHHUE O TOM, UYTO MPsIMOIl U3rUO BO3MOXKEH TOJIBKO B TOM

ClIy4ac, Koraa IINIOCKOCTb IICI\(JICTBHH BHYTPCHHCTO H3FH63IOHI€FO MOMCHTAa Mu32

COBIIAJIaeT C OJHOM M3 IJIaBHBIX IUIOCKOCTEH MonepeyHoro cedenus (cm. tadm. V.1)

— IUIOCKOCTHIO XZ WJIH TUTOCKOCTHIO YZ.

M,... =M — ocrosHott momenm

Puc.V.6.

Besikuit BHYTpeHHME  M3rHOaronTui
MOoMeHT M,,, cTpemuTcs pa3BepHYTh
IJIOCKUE CEUYECHHSI HWMEHHO B  CBOEH
wiockoctd (puc. V.2.), ¥ co3aaTh SMIOPY
HOPMAaJIbHBIX HAIMpPSKEHUM, TOKa3aHHYIO Ha
puc. V.5. lonyctum (puc. V.6.), BekTop
BHYTPEHHETO  W3TUOAIOIIEro  MOMEHTa
M,,.=M, HampaBlieH BIO0Jb LEHTPAIbHOU

ocu U. [IpssmbiM u3rub Oymer Torma, Koraa

ATO HEPAaBHOMEPHOE pacrpejeicHue HalpsHKeHHUM, HaKIIabIBasICh HA TEOMETPUIO

ceueHUs OyIeT CcaMOypaBHOBEIIEHO — MOMEHT M, oT »3Tux HanpsHKeHUH

OTHOCHUTEJIHLHO OPTOTOHAJILHON ocu V OyaeT paBeH Hymo. [locMoTpum ycnoBwue,

IIPU KOTOPOM 3TO ITPOUCXOINT.
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PaBeHCTBO HYIIO IEHTPOOEKHOTO MOMEHTa — MPHU3HAK TJIABHBIX OCEHl. 3HAUWT,

JOTIOJTHUTENbHBIA MOMEHT paBeH HYJI0 (MpsIMOM HM3rM0) TONBKO TOTJa, KOr/Aa

LOCHTPAJIBbHBIC OCH U U V COBIIAJAKOT C ITIaBHBIMH HECHTPAJIbHBIMH OCSIMU XunY

MMOMnmepeYHOIroO CCUCHM.



VYb6enuTecs B 3TOM MOKHO, HalpUMep, U3rudas MOJBEIICHHBIMU Ha KOHIIE
rpy3aMM  KOHCOJIb  HPSIMOYTOJIBHOIO  IMONEPEYHOro  cedeHus:  (OOBIUHYIO

METaJUIMYECKYIO TMHEUKY):

a) Ocu u M Vv He 6) Ocu u m v coBIamamnT
COBHAOANT C IJIABHBIMMI C IVIABHEIMM I[[€HTPAJIbHEIMA
[[E€HTPAaJIbHBIMM OCSAMM X Uy ocsaMM X M Yy HOMNEPEeYHOIO
IIOINIEPEYHOI'O CEeYEeHMA. cCeyeHMsd.
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CroxHble TPOLIECChl, BO3HUKAIOIIUE B TOM CcClly4yae, Korjaa I, =0 u

IPUBOJAIINE, B KOHIIE KOHIIOB, K BOSHUKHOBEHHIO KOCOTO M3ruda, paccMaTpuBaTh
He OyzneM. 3ajada JaHHOM riaBbl — c(POPMYIMPOBAThH YCIOBHE, IPU KOTOPOM OHHU

JaXXE HC HAYMHAKOTCA.



PauvoHanbHble nNnonepeyHble ceyeHunsa

W3 puc. V.5. BUHO, YTO HAauOOIbIINE HATIPSKEHUS ACUCTBYIOT HA YIAICHUN
OT LIEHTpPA TSHKECTH ITONIEPEYHOTO CEYEHMUS.

O4eBUIHO, UMEHHO TaM U HY)KHO COCPENOTOYHUTH OCHOBHOE KOJUYECTBO
maTtepuana crepxkHs. [logoOHas ¢opMa MO3BONUT MPH TOM KE BECE CTEPIKHS

YBCIMYUTbD MOMCHT MHCPIHH CTO ITOIICPCUYHBIX CEUYCHUM Ix:

=~ Ll

s =7 N7

a) 0) 6)
Llsennep Jleymaep Konvyo

Puc. V.8.

KoJiblieBoe mornepeyHoe ceueHe UMEIOT, HallpuMep, CTe0JIN TPaB.



MoTeHUuManNbHAA 2HeprunAa

Kak u panpliie, cuutaeM MOTEHIIMAIBHYIO SHEPTUIO YNPYroi AedopMaiiuu
paBHOM paboTe, KOTOPYIO BHYTPEHHUE YCHJIMS COBEPIIAIOT Ha MEPEMEIICHMSIX

TOYCK TCJIA IIPpU HAI'PYKCHUU.

[Ipu wu3rube »TO0 - paboTa BHYTPEHHUX U3TCHOAIOIMIMX MOMEHTOB Ha

IOBOPOTAaX MONEPEYHBIX CEUCHUI.
Hamnpumep, B3aUMHO pa3BepHYB Tomnepeunbie cedenus 1-1 u 2-2 Ha yron do
BHYTPEHHHMI H3rubaromuii MoMeHT M, HakOImWI MOTEHLIHUAIBHYIO SHEPTHIO B

MaTCpuajIC MCXKAY HUMU:

2
U=t dgml Tl Mo 1M
2 2 p 2 E-I, 2 E-1,
1 2
MH3F
1 2
dz

Ilonnas INOTCHIOHMAJIbHAA JSHCPIUA, HAKOIUICHHAA B CTCPIKHC IIPHM YHMCTOM

U3rude eCTh MHTErpasl MO €ro JJIuHE:

M, 2-dz
U_I 2-E-l (V.7)




PacyétT Ha NpPOYHOCTb NpPpU n3rnbe

B Touxkax HN30THYTOI'O0 CTCPIKHSA, TAK KC KaK W IIPHU PACTKCHHUUN — CKATHU,

PCAIN3YCTCA OTHOOCHOC HaHp}DKéHHOC COCTOSAHUC:

M

(l_;—_— (JZ

Puc.V.9.

v

Ot pactsoxenus (cxatus) (puc.11.4.) u3rub OTAMYAIOTCS TOJBKO TEM, YTO

HAMPSHKCHUS TI0 TICPEYHOMY CEUCHHIO pacrpe/ieieHbl HepaBHOMepHO (puc.V.5.).

[ToaTomy, pacuéT Ha MPOYHOCTH MPH M3THOE TOYTH HJICHTHYCH PacuéTy Ha
NMPOYHOCTh MpH pacTsbkenun (cxxatuu) — dopmynsr (11.11), (11.12), (11.13) u

(11.14) - 3a uCKJIIOYCHHEM JIBYX MOMCHTOB:

1) Ecnu mpenmen TEKydecTH TPHU PACTSHKCHUU DPAaBEH MpPEIeNly TEKy4eCTH Tpu

ckaTtuu (Opp = Oy ) TO B Ka4eCTBE O 0epETCS MaKCHMAIbHOE TI0 MOIYJIIO

HaIpsHKCHUS B CCUCHUU.

2) Bcru Opp ZOrc(umu  Ope 7Opgp  nna  XpPYyIKUX — MaTepHalioB), TO

K0d(pdULIMEHTHI 3amaca MPOYHOCTH CUYUTAIOTCS OTIENBbHO IS CKATOM W JUIs
pPaCTSHYTON YacTel MOMEePEYHOr0 CEUEHHUS U BEIOMPAETCS MEHBIINNA U3 HUX.



MonepeyHbIiUn N3rmb

HpI/I 9TOM BHAC HAI'PYKCHHA B IOINICPCHYHLIX CCUCHUAX CTCPIKHA BO3HUKACT

HC TOJIBKO BHYTpCHHI/Iﬁ HSFI/IGaIOI[II/Iﬁ MOMCHT, HO 151 BHYTPCHHA

IIepeCpe3bIBaronIasdg Cuja:

Qy — CyMMapHBbIA pE3yJIbTAT JICHCTBUS

KacaTenbHbIX HanpsokeHnit 7; M, —

pe3yibTaT I[GﬁCTBPISI HOPMAJIBHBIX

HaIpSKEHUN O

Qy:jr-dA

szj.a-dA
A

Puc. V.10.

PacnpeaeneHH 9TH HAIIPSAXKCHUA 110 CCUCHHUTIO HCPABHOMCPHO!
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30eco S* - cmamuueckuil Momenm

Puc. V.11. nnowaou A*

B nnuHHBIX CTEPKHAX oy << Oy , KPOME TOTO, MaKCHMyMa KacaTCJIbHBIC

HaIMpsHKEHUST JOCTUTAIOT Y HEUTPAIbHOTO CJIOS, a HOPMAJbHBIE — IO KpasMm
nonepeyHoro cedenus (puc. V.11.) u ux Bo3AeHCTBUS HE CYMMUPYIOTCS.

[ToaTOoMy mpu pacué€re nepeMenieHnuit TOYeK CTEPKHS U 3a1acOB TPOYHOCTH
JIEHCTBUEM KacaTeIbHBIX HANPSDKEHUW 7 mpeHeOperaior. Pacuér BemyT TOUHO Tak

K€, KaK 1 1A YUCTOT'O U3ruoa.
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OnddbepeHumanbHoe ypaBHeHUe ocu

U3OFTH YTOTro CTEepXK HA

M3 MaremMaTuku U3BECTHA (I)OpMYJ'Ia JJIsL  BBIYMCIICHHMA KPUBU3HBI &

IPOU3BOJIBHON QyHKIIUU Y ( JA ) :

Y
A

__ Y (V.11)

Puc. V.12.

Yopyrasgs oOCbh HM30THYTOI'O II0Jl BHEIIHENM HArpy3KOM CTEpPXKHS TaKxke
MPEACTaBISIeT CO00iM (DYHKIIHIO y(z), KpUBHM3HA KOTOPOW, KakK YyXe ObLIo

ycraHoBiieHo panee (V.4) ompenensieTcs BHYTPEHHHM HM3THOAIONIUM MOMEHTOM

M

X"

1
s ~—3 p E

Takum obOpaszoM, auddepeHuaIbHOe ypaBHEHUE YIPYTOl OCH CTEpXKHS B

O0IIeM cyyae HarpyXeHHsI:

== (V.12)
2



B nmHenHBIX 3aaadax, KOTOPbIMH 3aHHUMACTCA KYpC ((COHpOTI/IBJIeHI/IC

MaTcpuajIoB», HpOFI/I6BI 10 OIMPCACIICHNIO HCBCIIMKN U TAHI'CHC YIJIa HAKJIIOHA OCH

Y HEMHOI'MM 0O0JbIIE HYJIS.

y ~0 = (y')2—>0 = [1+(y')12—>1
M,
y = £l (V.13)

(V.13) — npubamxénnoe nudpdepeHIMaNBEHOE ypPAaBHEHHe yHOpyroin

OCH CTEPXHS.

Ecnmu mo pnuHe CTep>KHS W3BECTHBI M « (Z) , E ( Z) " |X (Z), TO

uHTerpupys aBaxabl ypaBHeHus (V.13), MOXHO TOJMy4YHTh, Kak (YHKIIHIO

porudoB

v=y(2)
TaK 1 (PYHKIUIO YTIIOB TTOBOPOTA

0=y (2)

(mpenmomnaraeTcs, YTO TAHTEHC MAJIOTO yIJia MPUOJIMKEHHO paBEH CaMOMY YTITy).
Takoit MeTo/ BRIYUCIICHUH MMPOTUOOB M YTIIOB MTOBOPOTA TOUEK YIPYTOH OCH

CTEPKHA Ha3bIBaeTCsl MeTogoM Koun-KpsuioBa.



Merton Komm-KpputoBa MMeEeT HECKOJIBKO BAapHaHTOB peanusauuu. Jlus
npumepa pazOepéM MNpOCTEUIIMKA W3 HHUX, NPUMEHUMBIA TOJBKO K MPSMbBIM

CTCPIKHAM ITOCTOAHHOTO IIOIICPCYHOT'O CCUCHUA. HpaBI/ma pacqéTa:

1) Pacnpenenénnas Harpy3ka MpOJOJKAETCA 10 KOHLA CTepxHsA. TaMm, rae e€ He

OBLJIO, BBOJIUTCS KOMIIEHCHPYIOUIas pacupeaeia€éHHas Harpy3Ka;

2) Vpasaenue Momenta M, cocraBisiercs B ri00aibHON CHCTEME KOOPIHHAT

OXYZ ML TCKYHICI'O CCUCHHUA ITOCICAHCTO OT Hadajla KOOpAHWHAT Y4YaCTKa

Oanku;

3) CocpenoToueHHBI BHEIIHUH MOMEHT YMHOXKAeTCsS Ha CKOOKY B HYJICBOH
CTEMEHU, BHYTPU KOTOPOH CTOUT PA3HOCTh TJI00ATBHOM KOOpPAWMHATHI Z U

KOOPAMHATHI TOUKHU MPUIIOKEHUSI MOMEHTA;
4) NHTerpupoBaTh, HE PACKPhIBasi CKOOOK;

5) Ilpu ompeneneHnu mporuda CEYSHHs HCIONB3YIOTCS TOJIBKO TE ClaraeMble,

BHYTPH CKOOOK KOTOPBIX 00pa3yeTcst MOJIOKUTEIIbHOE YHCIIO.

B pesynbrare wunHTErpupoBanus [V Mbl TOdydaemM JABE MPOW3BOJIBHBIC

nocrosiuaele C u D — yron nosopora (4 =

) 1 nporu6 (V, = D) B Hauane

X
KOOpAMHAT. DTU TMOCTOSHHBIE OMPEAENSIOTCS U3 TpaHUYHBIX ycioBud (IY) Ha

oropax.



IIpumep | V.5

Y
: %q |2 E IX yA:f) QA:?
N\ o _ _
Zo 4TIV z  Ye=7 G=7
A B C
:YO Ye!
/2 /2 | R VpaBHEHUS paBHOBECHS
i CTEPIKHA:
Y
_q|2
q\ ({\ My q ZFZ=O = ZO:O
VI IV IN Y Wd\W 1Y 4 1
OA A BY * NAL 1 AC ZMOZO = Y.==-q-/(
. ! IMc =0 = Yy =—-q-f
J1YV n30rHyTON OCH:
2
" q.22 q(z_[’) 1 1 , 0
E-l .y =M (z)=-— + +—-q-l-2+—-Qq-L°-(2-C
X y X( ) 2 X 2 2 q ) 2 q ( )J
g eepxuee q HZ;;CHEE m\.f0 m\.fB
. 22 q(z-0) q-0-22 q-2(z2-¢
6 6 4 2
'24 'Z—£4 (- 3 .fz.z_gz
E-1X~y=—q24 +q (24 ) +q122 +q ( ) +C-z+D
L'y.
4 2
.0 Q- 0 N3 q.gz.
1) z=0, y=0: 0=—\q\O + (9-7) +NO + (0] +C-0+D
2\ 24 12 4
D=0
4 4 3
2) 1221 y:o:oz_q-(z-f) +q-(2-z—z) +q-£-(2-£) N
’ 24 24 12
2(2-0-1)
+q ( ) +C-2-l+D
C:_l.q.f3

48



OxoHyaTenbHble (HOPMYJIBI:
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[Iporu6 u yroJj moBopoTa yrnpyroi ocu CTep>Hs B T. B:
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Pacripenenénnas Harpyska ImpoOAOJDKAETCA 10 KOHLA CTepxkHsA. llpum sTtom
HEBa)XHO, 1€ OHA HAUMHAETCA.
Ecnmu Obl B pa3oOpaHHOM NIpHMEpPE CHCTEMA KOOPAMHAT HAayMHAJIACh Ha

JPYTOM KOHIIE CTEPXKHS,

2
z \l/q\l/\xlszxl/(\—lr\ T
= c
(.
2

TO TPOJJICBATh PACHPEICICHHYIO HArpy3Ky ¥ BBOJUTH KOMIICHCHPYIOIIYIO HE
TpeboBaIOCh OB BOBCE.
Crnenyer, OJHAKO, IOMHHUTH: MPH TAaKOM Pa3BOPOTE CHCTEMbI KOOPJHHAT,

BBIYHCJICHHBIC YTJIbI 9 MCHAIOT 3HAK.



Koco narmb

Kocsm4 Ha3bpIBalOT BUJ PI3FPI63, I[P KOTOPOM HAIIPABJICHHUC BCKTOpPaA
BHYTPCHHCTO PI3FI/I68,IOHI€FO MOMCHTa HC COBIIaZAAaCT HHU C O,HHOﬁ N3 TI'JIaBHBIX

HCHTPAJIBbHBIX ocel IMONCpPCYHOTIO CCUCHUA:

Puc. V.13.

Pacuér Benércs myTém paccMOTpEHHsI KOCOTO W3rM0a, Kak CyMMBI JBYX
NOPSIMBIX. BEKTOP M3rM0arolero MOMEHTa PacKIaJblBaeTCsl MO TJIaBHBIM

HCHTPAJIBbHBIM OCAM
M, =M +M, (V.14)

Kak pemraercs 3agaua npsiMoro u3ruda, Mbl y’Ke 3HaeM.



Hanpspkenue O B 110001 TOUKE MOMEPEUYHOTO CEYCHHSI C KOOPAUHATAMU (X, y) B

TJIaBHBIX HOCHTPAJIBHBIX OCAX, pacCMaTpuBarOT, KaK CYMMY HaprDKeHI/Iﬁ oT

neiicteust Momento M U M y:

Y
j‘/[_\. GAIX
'y
Puc. V.14.
X
M
c=c"+c"
wi, Bciomunas Gopmyay (V.5):
—+ ‘ M X‘ + ‘ M y‘
0——| °Y—| "X (V.15)
X y

34C€Ch 3HAKM CJlaraCMbIX COOTBCTCTBYIOT 3HAKaM HEal?DKCHHfI, MMOpOKAACMBIX

COOTBCTCTBYIOIMMHX MOMCHTaMH Mx NI My B IIEPBOM KBAJPaHTC TIJIaBHBIX

LEHTPAIbHBIX OCEH:



Puc. V.15.




HeiitpanbHblii c10# Ipy KOCOM MU3rHbe ocTaeTcs IiIockuM. Ha monepeunom

CCUCHNHN OH BHIACH OTPC3KOM — YaCTbIO HpﬂMOﬁ, HMeHyeMOﬁ Heﬁmpa.anaz

auuus (H.xa.), (puc. V.16.).

LJI.

JIMHNUS
padrsuyT HENTPAaJIbHbI
s0HA cJI0M

cxarad
B0HAa

Puc. V.16.

HelTpajalbHas

Heurpanbhas JIMHUS
paszueinseT CKATYIO 30HY
MIONEPEYHOr0 CEYEHHUSI U PACTSIHYTYIO
(Bcerma OTHENSIET KPECThl OT TOYEK,

puc. V.16.), e€ ypaBHEHUE B
KOOpAHHAaTax CXY HaAXOJIdT M3 TOIO0

YCJ10BUA, qTo HAIIPSKCHUA B

HEUTPAJIBLHOM CJIO€ PABHBI HYJIIO:

- X (V.16)

[Tpu xocoM u3rnbe HeWTpaabHas JIMHHS BCETJa MPOXOIUT uepe3 Touky C —

OCHTP TSKCCTH IIONECPCYHOTO CCUCHMA.

Hampsixkenuss mpu  KOCcoM  M3ruoe

PacipcaACIA0TCA 110 CCUCHUIO J'IHHCIZHO, IIpUHKUMAasA 3KCTPCMAJIbHBIC 3HAYCHUA B

TOYKaX, HanboJiee yAaJCHHBIX OT HeUTpabHOU JiuHuM (puc. V.17).




s u3ruba, mokazanHoro Ha puc. V.17, skcTpemasbHbIe HalpsyKEeHUS:

_ _ ‘MX‘ ‘MY‘ X. -
Gmax_GB_—i_ | 'yB+ | ‘A,
X y
_ _ ‘MX‘ ‘MY‘
Opmin =0p =+ Yo T "Xp .
, N

3HadyeHUs BHYTPCHHHUX H3FH6aIOHH/IX MOMCHTOB M x H M y 6CPYTCH I10

MOJy0, KoopauHaTel Touek Xg, Yg, Xp, Yp — ¢ yuérom 3HaKa.

[TonHoe MNCPCMCIICHUC ITOIICPCUYHOI'O CCUCHUSA CTCPIKHA IIPH KOCOM n3rude

O HAaxXOMAT, KaK TEOMETPHYECKYIO CYMMY IepeMEeIIeHri O, 5y OT KaX0ro U3

JIBYX MPSMBIX U3THOO0B:

Y oA

2 2
A 5=,/0; +6;

| \

|

Y X
51N

éYv |

|

[

I

|
o

B S —

Puc. V.18.
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BHeueHTpeHHOe pacTaxKeHue (cxkaTtue)

BHELIeHTPEHHEIM pacTsDkeHueM (cxaTmueM) HA3bIBal0T TaKOU BUI
Harpy>k€HUs CTEpXKHsA, IIPU KOTOPOM OCh JIEUCTBYIOLLEH HAa CTEPKEHb BHEIIHEU
IPOJOJIBHOM CHJIBl (WJIM PE3YJIbTHPYIOIIEH CUCTEMBI MPOJOIBHBIX CHII) HE

COBIIAJIAET C €r0 YIPYTro# OChIO:

— { { I — } ) —

Puc. V.19.

JleiicTBue Takoil cuibl (MM TPYHIbl CHJI) HAa CTEPKEHb SKBUBAJIECHTHO
JNEHUCTBUIO Ha HEr0 OCEBOM paCTATMBAIOIIECH CHUJIBI M K3THOAOIIEr0 MOMEHTa
(puc.V.17.).

A wn3rubaronmii MOMEHT MOKHO Ppa3JIOKUTh IO TJaBHBIM LIEHTPaJbHBIM

ocsim (V.14), moayyuB KOCOM U3rHO ¢ PaCTHKEHUEM (CKATHEM):

HpOMBBOJYbHOe Y
rnomepeyvHoe

ceuenme \ Mx=6-F a

Y
My:5°F(l
3:-F 2:a « — —(O)——>
cl Y o. /
2-F . N= -F (b

a’'a

Puc. V.20.
HamnpspbkeHue B TOYKE IMOIMEPEYHOTO CEUCHHS C KOOpAMHATaMU (X, y) B

TJIABHBIX IIEHTPAIBHBIX OCSX BBIYHUCIISIETCS 110 (hOpMYyJIE:

=

J e

Q
I
I+

(V.18)

rjie A — IJI0Ia b MOMEPEYHOTO CEUCHHUS.



M x U M y TOJICTABIIIOTCS 110 MOJYJIIO, N, xu y — c yuérom 3Haxa.

3HaKu nepea nCpBbIMU JABYMA ClIaraCMbIMH OIIPCACIIAIOTCA IO TOMY K€ IIpaBUITY,

qTO U IJI1 KOCOT'O n3ruoa.

YpaBHEHUE HEUTPATIBLHOMN JIMHUU:

(V.19)

[Ipy BHELEHTPEHHOM pacTSOKEHUM (CKaTUM) HEUTpajibHas JIMHUS He

IMPOXOoaUT 4CPEC3 ONCHTP TAKCCTH CCUCHUA!

Puc. V.21.



