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YacTe 4

CTATMYECHM HEONPEENUMbIE CTEPHHEBBIE CUCTEMBI

Flnasa 8

PACHET METO[IOM CUn

8.1. MOCTAHOBHA 3A0A4YM PACYETA

MYyl pacuernyio cxemy,

I XO/le MoJIHOTO KHHeMaTHYecKoro aHaau3a.
B H

Hexonmbie nannpie HHIUBH]
linyio pacueTHyio cxemy (3P
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Puc. 8.1

8.2, PASPABOTHA
MEHRIOLLEA MOCNENOBATENBHOCTY
INEMEHTAPHbIX PACYETHbBIX CXEM
OCHOBE HUHEMATUYECKOIO AHAN U3A

Ipu nposenenun noamoro KHHEMATHYECKOro
W34 3 3PC no dopmyane (8.1 ) YAOGHO cchinaThes
¢Pa y310B pacuerHoit cxembi (puc. 8.3).

B=30-21%_c,.. (8.1)

NEIo auckos D=3 (1-2-5, 2-3-4-5, 5-6); uncao
WX wapHupos [/ V=3 (o Y3JaM 4HCT0 npo-

Cmamuuecku Heonpedeaumoit Gynem HasbiBaTh

Ha KOTODYI HaJ/JOMKeHb! CBSI3H B
WhllIaoIeM YHeIo ee CTeneHeH cBoOoabl W. Iro cr

d puc. 8.1 npusegena pacueTHas cxema un

MTHOBEHHO HeH3Me-
KoJIHyecTse,
OHCTBO onpegessier-

ﬂHBHﬂyaﬂbHOFO 3d0aHHA.
ya.ﬂbHGTO 3d1aHuda NO3BOJAFIOT I'IOJ'IY'-[HTB
C), koropas npusenena ua puc. 8.2,
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. - (1= il
CTBIX IIAaPHUPOB pacrpefenseres ciaelyouium obpasom: [l =0, I,
: : . e _ .10 oncil
111, =2); uncao onopHbix cBssei (peakunit) C =5 (mo y.mcgm YHCJI0 ‘}:g
cBsi3ell pacnpefensercs Tak: Co1y=2; C 5 =3) Takum oGpasom, :
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WLIX TDEYTOLHUKOB, 06pa30Ba HHbIX CBA3SAMHY,
A(VKCHHBIMY Ha AHCKH, BXOLSIHe B cocTan
IIOTO 3TaXa. DTH TpeyroabHuky OTMeUueHp!
MCKHMHU UHbpamu I, [1, 111 ua puc. &.6.

Hamuune nostamuof exemu 06pasoBanus 3PC
M pic. 8.5) mozsosser HA3HAUHTL NOPANOK pacye-

\PC B Buzme nocaedosamensnocny 3a/au o pac-
' WIEMEHTAPHBIX PACYETHBIX CXeM (puc. 8.7).

lak, Ha /-m s1amne pacuera pemaercs 3a-
Ul 0 paBHOBecHH TPeXWapHUPHOH paMbl
i 8.7, 1), orpesannoii CEUCHHSIMH B y3/1ax 2
B la 2-om stame — JIOMaHoro Gpyca Mmexny
M 1, 2 u 5 (puc. 8.7, @), Ha 3-eM srape —
WHlIposIeTHOH GecKOHCOMbHON Ganky MexX1y y3-
Wit 5 16 (puc. 8.7, @),

HamoMmuum, yro PEaKLHH, BbIYHCAEHHBIE
il picuere Bbilesexalunx staxes H B3AIThIE C
WIHBOMOTOMHBIMH HANpaBAeHHAMH, ABJISAOT-
MK npaBuaol) donoanumensno Harpysko
HIDKeTexKalmux staxei,

lakum 06paszowm, B xoze [OCTPOEHHS MO3TAMK-
PAEMBI BBISIBJIEHO He TOJBKO YHesio AULIHUX
Hbfl, Ho 1 mx xa pakrep. Kpome toro, Hasnavena
1iMa, 0611312101145 CBOfCTBOM CTATHYECKOH on-
MIHMOCTH M MTHOBEHHOH HEH3MeHSeMoCTH, —
WA cucmesma memoda cua (OCMC).

—2+3—5=—2. O1ciona ciaenyer 86/600 O TOM,
3PC Jsandp. cTaTHueCKH HeonpeneanMasi. &
Jbio poBegenus ananusa 3PC Ha smeHogeHHIIN
UIMEHAEMOCHL €& JUCKH, BKIIYas onopHbiH (I
MoKasaHbl Ha puc. 8.4 0CcBOOONK IeHHbIMH OT CBil
BapuaHt 06pa3oBaHufl «MO3TAXKHOH» CXl
3PC u3 nocrie10BaTeLHOCTH 3/IEMEHTA PHBIX pack
HBIX CXeM M0Ka3aH Ha puc. 8.5. [1py noctpoeHHH 8
Kel» peKoMEH/LyeTcs COXPaHATh CBA3H C 3€M
BHIIE KECTKOH 3a16/KH, MOCKOIBKY /15 TaKHX Uil
ofipefiesieHHe H3THOAIOLIEr0 MOMEHTa MOXHO
JHTE 6€3 onpe/ieaeHHst ONOPHbIX PeaKIyH.
Kak caeayer U3 fLaHHBIX puc. 8.5, nep
stax 3PC (puc. 8.5, a) o6pa3oBaH JHCKOM
MKECTKO 3ae/laHHbIM B 3€MJIO,
Bmopot stax (puc. 8.5, 6) nonyuex np
efMHEeHKeM JoMmanoro 6pyca 1-2-5 npoctsim L
HUPOM K y3iy 5 paHee 0Gpa30BaHHOrO ITaN
FOPH3OHTAJIbHBIM OMOPHBIM CTEPXKHEM B Y3l
zemae. Ob6pamume 8Humanue, UTo IpH 0(}_
BaHHH [APHHPHO-CTEPXKHEBOrO TpeyroJbif
3THM €n0co0oM 00HAPYHHIACE AULUHAS GHEW
C623b, peaKiusl KOTOpoi o0o3HaueHa KaK
Hakonen, mpemui stax (puc. 8.5, )

ueH MPHCOe[UHEHHEM ABYX IOMaHbIX Opychelf
Ku 2-3-7 u 7-4-5), 06beHHEHHBIX MPOCTHIM I
poM B y3Je 7, ¥ K y3/a1am 2 4 5 BToporo sraxa &
[1px 3TOM Ba»<HO OTMETHUTh, UTO y3ea 7 coad'
KYccmeenHo ¢ Leabio o0pasoBaHus Tpexiap
HOM pambl U3 snementa 2-3-4-5 3a cuer yaall
CBsi3el Mo MOMeHTY M3 y3aa 7. Peakuuu napbls
HUX BHYymMperKux cBsisell 0603HaueHs! Kak X
Caedyem oGpamume sHUMAHUE HA T
0003HaUeHHsT PeaKLHi JUIIHNX CBA3eH ABJMY
mMpadUYUOHHbIME U UX HE CIeIYeT NyTaTh @
3HAUYCHHSIMH OMOPHBIX PedKUHH BIOJb OCH .
MrHoBeHHas HEH3MEHAEMOCTh BhIAB
yraxen obecreyeHa HaJdHYHEM LapHHAPHO-CT

8.3. BbI5OP OCHOBHOW CUCTEM b
METO[A cun

DCMC cymecrsyer 8o uuozux BApHAHTaX,
WILCTBO KOTOPBIX 3aBHCHT OT Toro, HaCKOJTb-
Jilipaborynk SAMEHSIOLIEH CHCTeMBI BJiage-
NC0O6aMH opranuzanuy BHYTPEHHHX H BHe-
UBH3eH, 1 OIHOBPEeMEHHO — OpHEeMaMH ripo-
s KaUYe€CTBeHHOH CTOPOHBI
MATHUeCKOro aHaauza. Mmenwo yMeHue
BITE <suliHUe» cBssu npp COXpPaHeHHH
PHHOH HeusMeHsieMoeTH 3aMeHsoLEel cH-
W Onpenenser cyuiectno paboTel no cozna-
HEHOBHOH CHCTeMbi MeTona cuu,
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IKke 5-6 u omaHbix Gpychsx 1-2-5, 2-3-4-5; na puc. 8.11, 6 — Bapuanr,
BIOBAHHBIA Ha TpeXIiapHUPHBIX paMax |-2-5-6 (KkaoueBoi wapHup 6) u 2-
145 (kaoueBol wapuup 7).

[lan panbuefiux noctpoennit npumem Bapuant OCMC, npeacras-
IiLit Ha puc. 8.5, a.

MrHoBeHHas HeM3MeHAeMocTh CHCTeMbl Ha puc. 8.8 noka3biBaeTeH
meTpuueckuM cnocoGom. CooTBETCTBYOLLKE [aPHHPHO-CTEPXKHEBBIEH
roJbHHKH yKasaHbl Ha puc. 8.9. N . :

Mocaenopateastocts paciera OCMC, uso6paxenHod Ha pH

npusesena Ha puc. 8.10. 84. KAHOHWYECKAA CUCTEMA YPABHEHWIA

METO[A Cun

= ‘_'_‘“‘*\\

5 SN

2 . Kanonuueckas cucrema ypasnenuii meToga cua (8.2) onpexensiercs
1\ lilllecTBOM JHIIHHX cBA3elt (W =—2) B Bune (8.3).
Rt (=W)
S o (2] {X}+{a} = {0} man 36,0, +4,=0,j=1.-W). (@82
a AN Oy Sy |[X) MU 0}2>5|,X!+5“;X2+A;:0 .
3 4 “Il 09y Og9 Xo Ay 1o §QLX1+§22X2+AQZO . (8.3)
- ;; By X
23 A0l 5 I HarnoMHHM, 4TO KO3(p@HUHEHTb ¥ cBOGOAHBIE YJeHbl KaHOHHYECKOH
2 fé\ Wiemer ypapHernudt (KCY) ssasitorest nepemertesuamu, Jlas 3anayu pac-
e/ Ml 0T CTATHYECKOH Harpysku — 3T0 MepeMelieHHS OT CTaTHUECKOH ke
P B 61" )Y 3KH 1BYX BHAOB: TOH, 4T0 npuaoxena Kk 3PC, u HarpyaKku oT euHHY-
P MLH _‘J_ﬂyi A [ IlaYeHHH peakU i Kax10# U3 OTOPOLIEHHBIX CBsi3eil.
6 Boiuucienue sTux nepemenenuit 6ygeM BecTH B mampuyrod hopme,
Puc. 8.8 Puc. 8.9 Puc. 8.10 HNCTO HYXKHO COCTABHTL cxeMy Auckperndaunud 3PC Ha ocHoBe criocota

WIpoanpyeMblX ceyeHHi. B cooTBeTcTBHM ¢ 3THM cnocoGoM OcH 3a1aH-
pacueTHO! cxeMbl pa3GMBAIOTCs HA MPAMOJHHEHHbIE YUaCTKH, npoJaer
WI0T0 H3 KOTOPBIX /1160 ¢BOGOAEH OT HATPY3KH, JAHOO0 3arpyKeH pacmpe-
IHOM HArpy3KOH MOCTOAHHON HHTEHCHBHOCTH.

O6pamume GruUMAHKIE: BAPHAHT OCHOBHOH CHCTeMbl HA pHUC. 8.8
riojiaraeT @ga 3Tana pacuera, B TO BpeMs Kak OCHOBHAfl cHCTeMa pHC. &
— mpu stana. Bui6op Bapuanra OCMC aas p“ea.ﬂusauuu o:iyulec'r i
Csi HCTIOJHHTEJaeM, HanpuMep, H3 coobpasKeHnd HauMeHbIIeH TPYAOEM

CTH MOCTPOEHU SMIOPbI OTPeeIOLIHX YCHITHRA. 8.5. MATPU4HHAA ®OPMA METOMA CUN

Baxcrno ommemume, uro oT6paceiBatiie BHYTPEHHUX cBszedl npu dop-
unating OCMC MOXKET H3MEHHTh CHCTeMY pasOHeHHs Ha YYacTKH ocell
. Hanpuwmep, ecan npunsts sa ochoy OCMC, 1306paKeHHY 0 Ha pHC.
0, To B Touke 7 Ha ocH y4acTKa BEpXHEero pureJs MmosfiBJAsETCH B Kaue-
¥ HATpPAaBAAIOUIEH» CHIBI eIHHUUHBIH COCPe0TOUeHHbIH MOMEHT. [lpu-
I (/IeBa OT TOUKM 7 U CMpaBa OT Hee BHYTPeHHHe H3rHGA0UIHe MOMEHTbI
I Pa3HLIMH, TaK 4TO /5 HX y4eTa Ha e[MHHUHON 3mope noTpebyercs
AOTOTHHTEIHBIX KOHTPOMMPYEMBIX CedeHHs, KOTOPbIe H0JKHBI TPH-
MIIKAaTL pasuoim yracmiam cxemel Auckpetusauuu. [Mostomy dpopmu-
IHE CXeMbl THCKPETH3ALUHHK J0MKHO 0634 TIBHO NPOBOAKTLCS C yue-
ILOpaHHOH OCHOBHOH CUCTEMbI,

B Toxe BpeMit
ryT ObiTh NPHHATH
BHHMaHHE H paceyd
HHA UCOOJHHTEN
TOM, UTO 3/1eMeHTd
pacyeTHble cxembl Of
ro BUAa eMmy Yl
0OCUHTBIBATD BOJE
LeXHo, uem ApYyl
BHad. Hanpumep
pue, 8.11, a npull
BapHaHT OCHOBHOMN
Puc. 8.11 cTeMbl, OCHOBA HHBE
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8.5.1. PASPABOTHA CXEMbI OVUCKPETU3ALIAM

Ha pric. 8.12, a npusesena cxema QuCKpeTH3aLUH, nocTpoeHHas i
tose Tosibko 3PC. Ha puc. 8.12, 6 51a cxema nopaGorana ¢ yuetom nossdl
tiapHupa B Bepxuem puresie (peakuun X,). Homepa yuacrkor na pue, |
yKa3daHbl B KpYXOUKax, a 3HaKH OPJHHAT Ha 3THX yuacTKaxX — B KBajpd

8.5.2, MATPUYHAA ®OPMA MPEOCTABSIEHUSA
FPY30BOW 1 HAMPABNAIOLMX 3MIOP

Hanubie ¢ smiop puc. 8.13 ¢ YHETOM CXeMBl MUCKPETH3ALHU (CM. pHC.
1Y) nossoasor MOCTPOHTL MATPHUILBL FPY3OBbLIX {MP} W Hanpasasowmx (M )
I v =
H0aoWHx MoMeHTOB (8.4). [TyHKTHDHBIME JUHUAMY pasieseHbl OpAHHATE,

LULLLLLl LibbbLL
XQ‘NXQ pllldnexKalHe O1HOMY H TOMY e yyacTKy. B MaTpHLE HATpPABAAIOLINX
i e WenTos (M ) nepseiii cronten MOCTPOEH 1o smiope M, a BTopoit — no M,
N Y ! [ 0,0 i 00a! 0,0
|
qa 21=10 2| 20a!
| 1.4, S :-10 |l 0a | 00
/,J 3| 00 8] 00a! 00
J,;, ” Y e 41 05 4 00ai-10
% UX; 5] 05 5| 0,0a | -10
. Puc. 8.12 6| 0125 & 00ai-10
2 . |
[TpaBu/io HasHaueHHN 3HAKOB OPAMHAT 3aKII0Y4€TCH B TOM, 4T0 7100 7 _pp_a_i_—_i,_{)
KaKJ0ro yuactka CTOPOHA OCH, B KOTOPYH OTKJAAbIBAIOTCH MO0 HIN 8! 0,0 8{ 0,0a!-10
HbIC OPIAHHATLI 3MIOPLI H3MHOAIOLIEro MOMEHTA, HA3HAUALTCH TPOH3BOI 9| 0125 ol 00a!-10
Ho B nanbneiiiiem, npu nepexosne ot sniopsi K smiope, NPHHSATOE COrJl il 05 | o0 i l’U
5 y ‘ _— { I —
HHE UGMERANDb Heab3s. PeKOMEHIyeTcs Ha3HAYATE OJIHO U TO JKe npan {MP} = - ga’; (M,] L -_'__{{JI__..’_. ) (8.4)
3HAKOB B0 YUACTKOB, JIeXKAIHX HA OLHOH NPSIMO¥ — BepTHKATBHOM (| 05 1| 00a i -10
TDPHU3DHTAMBHON, K4K 3TO BbIMOJHEHO HA CXeMax puc, 8.12. 12 _9‘_0__ 12| 00ai 00
[MocTpoeHne MaTpUL 115 BEIYHCACHUS nepemelleHuit Tpedyer 13| 00 131 00g ! 0.0
¥ i » | L
915 JMIOP OTNpEAe/SIOILAX YCHINH (B 1aHHOH 3a/1aye — H3rnOa oy i ]-10 wl 10at 00
MEHTOB) C OPAHHATAMM, BHIYHCAECHHBIMY B KaxJ0M KOHTPDOJHPYEMOM ¢ —— __;_E'T,,_‘__
HHH HASHAYCHHOH cxeMbl AMcKpetH3auuu. [1pu 31om npaBuabHoCTh § 151 0,0 15/ 10a | 0,0
A0MMHA OBITh APOKORMPOAUPOBAHA. 16 =10 6] 20ai 0,0
« A 000000 ' e
Ha puc. 8.13 npuseaensl snopst ot HATPY3KH, NTPUI0KEHHOK B 17| 0,0 17| 002! 00
(<rpysoBasi» sniopa, puc. 8.13, @) # 3M10pbl OT €AUHUYHBIX 3HAYCHUH BI 8] 05 1.(.1 ! ‘0
UWH OTOPOLICHHBIX CBA3EH (<HATIPABASIOULKE> STIOPHI, puc. 8.13, 6, 4) —6ﬂ|_-- 81500 108
- 3 03 . 19 o 19 _I.Oa : 0‘0
TUPLLEBLE S o 5 % LOw 1,0 = : i
3 S 20 | 2,0 J 200-2,0a | 0,0
g4 Rl
N | [l 2
ga W =
Yoo S 8.5.3. MOCTPOEHUE MATPULLbI NOOATIVBOCTW
2 P 3 g—gh , ™ = g\:; = i e [Tocrpoenne matpuust nogartausocts TAKKe OCHOBAHO HA CXeMe jiHc-
(M), g - ). fIialliH, npencTaBaeHHOl Ha puc. 812, Onpenensiounmy ganupimu
a 6 8 HIOM ABISIOTCH KOJNHYECTBO YYAaCTKOB H 9HCIO KOHTPOJIHPYEMBIX Cceye-
Puc. 8.13 il KaXKII0M H3 HUX B OTAEAbHOCTH. MNockonbky na wauwaaswom srame
o MIPYIOTCH MATPHLbBI MOLATIHBOCTH 0MAesbHbLx YYaCTKOB;
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Ilpusesem epipascenns (8.5) k BuAY ¢ 061HM MHOXHTeem (8.0 ’[_?___?4_[%_?_4_5_9___Q_i{IL?..__[1_9_;'__[:J__..LI_'_;_O__(_{ELQ__*_;‘I_'_Q__{_J_:__Q___U
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Hutenaed matpuy (8.4) u HHCJHTENAH, OTJIHUHBIE OT CAHHHLBL, KOTOPM 8 0 U. 0 0:0 16 G:U 0 0: J [_JIU Q;U Oi 0 0/0 o0
FBHJIHCh [DH NMPUBEIEHHU K 00ueMy 3HaMeHaTe IO, HCNOAb3yeM B f _5{__91'__‘2___()_LE)___Q__‘}_' E)_.._Q__O."r_g._ 0.9 9:0 O'__O_-_Q,:__Q-_Q (8.7)
CTBE CKAIAPHBIX MHOMKHTe el AJIst 3/IeMeHTOR COOTBETCTBYIOILIHX mMal 8 0 0! 0 GEU 0 Ui'i 0 O;' 0 U:O OI'O 0 ;I 0 UI 9
90 070 0/0 00i0 16 0{ 0 00 010/0:.0 0i 0 c)/
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o L2ET IR S2T OET 0y 48 (Eful 0 0i 0 0io o 010 0 024 1210 010 0/ 0 010 of
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b5-?=;ia,— 0 4.0/==-2 10 16 ¢ =bg 101 5_6_“[)]__0-_6_!—(_) 000 000 0/0 06 3?0_0—} 0 0
FREL G0 1 0 T2 1 41-00.00.0..010.0 010..0,0{9-0/0 0/ sii0 g} 0.0
3a |2 1 a [6 3 710 070 010 0 0}0 0 0 0 059 010 024 121 0 0
3-14 = 7or7 || JzﬁF—J[S 6J= bis 16 18 __9,__9J__Q__,0_-r9___‘;'_9__,:_9_.._Q__U_:__@‘,__Q_,'_‘_}_,9_5__’_.QL_I?_A??;__Q__E}
122 [2.10] - 134 12] 9| 0 0! 0 0.50 00i0 000 00 0/0 05 0 U.524 12
bi7-1g = oo J=—?—[“ J=b19_.-m. 270 0i 0 0{0 0 0i0 00} 0 0/0 00 0! g 0112 24|
T2EL |1 2| 72E1|12 24 :

YMeHbLI.lEHHe PasmepoB MaTpuu. nOCKOﬂhKy B IPY30BOH H Hanpas-
Mioiied maTpunax OOHOBPEMEHKO HYJIEBbIMH ABIROTCSA cTpoku 1,3,12,13
|7, BbiuepKuBaEeM ux U3 5THX MaTpul, a B MaTpuue nogaTausocty yaa-
i v CTPOKH H CTO.ﬂﬁle[ CTAaKUMH ¥Ke HOMGpaMH. BOSM(}}KHOCT}) NpHMeHe-
Wi Takoro [IpHEMa OCHOBaHA HA TOM, 4TO B YKA3aHHBIX CeyeHMsIX H3ruba-
Wil MOMeHT CYLECTBOBAThL HE MOXKeT (HeT COOTBETCTBY IO LLHX BHYTpEH-
WX M (HAH) BHELIHMX CBsi3el, HeT BHEILIHero Cocpenotouenuoro MOMEHTa ).

Teneps MbI rotos & COCTABJIEHHIO MATPHLIBI MOXATAHBOCTH OCM
TOM BHAE, KOTOPbIl yxxe MOXKeT GbiTh HACTIOTb30BAH 14151 BINONHEHUS
PUYHBIX onepauuéi Gopmy., ONpeReIs oI kX Ko3puumenTer u cobogl
YaeHsl KCY. MTan TOMYUEHHS TAKOTO BbIpasKeHus BBIMOTHHM 00be s Hi

MATPHLL YYaCTKOB B euHY0 Marpuuy (cumBosiom @ 0603HayeHy Ma
Lbl, COCTOSA I He H3 HYJAeBhIX EJJ'IE-.\-'IE‘HTOB), pasmerias Onoku .\"lanHLl o
JIMBOCTH YyY4CTKOB HA AMATOHAJH O0LLEH MaTPHLIbI (8.7). Ipu stom g
JIEHHbBIA OGN MHOMHTEID MaTpHL (8.6) BHIHOCHM 34 MaTPHYHbIe CKOB S08
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Pesynvrar peanuzanuu MpHeMa NpUBeNeH B Buge bopmya (8.8
METHM, 4TC YHC/IO0 CTPOK MaTpHu YMEeHbIIHIOCH Ha 25%. . \sindle e _
llanbuefiug ananus MAaTpHL ¢ OpAHHATAMH H3rHGaOLLero MOMEeHTa
\PYKUBACT odunakosse cumencroe CMPOKY CO CIEAYIOUHMY HOMepa-

210 15, 7-8, 10-11, 18-19. B CBASH C 3THM BO3MOMKHO YMEHblleHHe pasme-
+|05 W MATPUIL H3rHGAIOWHX MOMEHTOR NyTeM ynaneHuem oguol us M apPHbIX

O,’ UK (Hanpumep, cTpoku ¢ 60BNy HOMepoM B mape), Pesyabrars TIpH-
51 0,5

ilHs npueMa nokasamsi g BUle dopmya (8,9),
0,125

| 215200 100

7( 0,0 4| 00a =10

8| 0,0 6 00a -10

9| 0125 ' 71 0,0a -1,0

{M,} =10 05 rqa 9] 00z -10
il 05 2 (M) =10{ 00a —10!. (8.9)

14 [—10 4 L0a 00

15| 0,0 150 L0a 00

16 [—1,0 16 20a 00

18] 05 8 [-10a 00

19 0,5 20 (-20a 00

204 2,0

48! | BosmoxHoers [IPHMEHeHNS 3TOr0 npuema OCHOBaHa Ha ToM, 4YTo Ha-

WUHHBle Ha COOTBETCTBY 0L Y10 TOUKY sHympennue crasy {B oTeyrerBuM
pliliero cocpenorouennore MOMEHTa) He paspewajor BO3IHHKHOBEHHE He-
WNIHOBEUIEHHOTO BHYTpeHHero H3rubawIlero Momenra CHIYy coBMmecT-
PaboTer ceuenuit stoj TOYKH OCH.
CoBMecTHOCTD PaboThl ceyenup
Mbi TpeGyer yyera BK1aja 8 sty pabory KECTKOCTH 0GOHX CMeKHbix
WETKOB. MMenuo IO3TOMY 47151 MaTpuisl NORATAHBOCTH CTPOKH M CTOM6-
U HOMepaMH u3 cocragpa TePEYUCIEHHBIX Map cKkaadviearomes, a we
isiiorest. Caoxerne mo fapaM CTPOK M cTOa6IOB Hanpsamyio, xors y
1 WETast, HO H0BOMBHO FpoMosakas onepaius, [Tostomy npeaaaraercs
Eesmea LS N - f AVIOLLHE Tpuem, ocHOBAaHHBIA 13 TOM, YTO CTPOKH 1 CTOA61E! conepxar
i e : ' i il pilBbie 3memenTh! Besje, KPOMe Tpex ndaronasef.

H - Crnaraemuie A1 BBIYHC/IEH K OnpenennoTes cdsuzomn 1o duazonaiy
MeieXxkannx 6,10koB MAaTPULLI Ha BbiLleMexalue TAK, 4HTOOBI 3/memenTh
WIHOH auaroxasy MApHBIX CTPOK OKasaarch g OHOH fAuefike MaTpHIbI.
I IAHHOTO NpUMepa Takumu ClaraeMelMH OKA3bIBAI0TCS IMEMEHTBI, Bhi-
ICHHble OBanamu B MaTpHIE MOAaTaHBOCTH (8.8).

CABHraeMbie saemenTh HIDK@MeX a1HX MaTpUL BHe TTdBHOH AHaro-
Wil TpocTo pacnonarawTres ya HOBBIX MecTax B MaTpHue-pesyasTare.
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OxoHuaTe/ibHbIE HTOTH peasH3aALMK NPUEMa At MATPHILL! HOMM
BOCTH NpHBEJIeHbI B BHae popmyi (8.10). 3amernm, yto yuCIO CTPOK
PHLL YMEHbUIHIOCE elle Ha 20%.

i | | i | [ [ i
2 [ I | 1 | | I |
B e o - JRpIL! PRSI
|
|

2 e O TSR I ) B Sl
I | | I I I 1
1 !6 I I | I I I

™ S U i 7T S ] i o ety
] 1 ] 8 ] I I ] I

8.54. ®OPMWPOBAHWE KAHOHWYECKOW CUCTEMbI YPABHEH

Onpenenenne KoahpHuneHTOB U cBoGoaHbIX wiaeHoB KCY B Mil
HOH opMe peasnsyercs no hopmyaam:

(8] = (M.)"[BY(M.) = (C)M.): {a} = (3,) "[BY M} = (C}{m,}.

31ech cumBoa T, KaK W paHblie, 03HaYaeT ONEPALMIO TPAHCHO
BaHUA (pacro/ioXeHne 3JeMeHTOB CTOAOLOB B CTPOKY U HaoGopOT):

Boinonunm onepauuy, npeianucadubie Gopmyaamu (8.11). [Tpomexy-

PUliibie 1 OKOHUATeJbHbIE Pe3yJbLTaThi NpHBELEHBI B BUje dopmy. (8.12).

2
e
B ”-[-),12.5
x UO
9| 0125
{at=(c){M,} = ()10 05
14 |=1,0
15 .0.‘0...
16 -—-—"l,(}m

(8.12)

=_'?—(13-?_ﬂ2_f. Of " ['out" 0o
72E7 0:96| |85 25"

o =E£_ -273a E Iﬂl
7261 | =32 [ |A,f
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Tenepb MoxHo 3amucath KCY merToaa cuil B BHIE, KOTOPbIH TO3MM
eT mepefiTH K BboiGOPY METOAd pelleHus 5TOfl CHCTEMbI YpaBHEHHH:
ga®

43%a° Xy _973a 0 %,
72E] | -32 0

-
(S =}

4320:2 0] X1 |
0 96| X2
8.55. PELLIEHUE HAHOHUYECKOWM CCTEMbI VPABHEHWW

Peurenue MOMyUeHHOH CHCTEMbl JHHEHHBIX anreGpanyeckux ypil
auit (CJTAY) M02KHO NPOBOAHTH MH06BIM H3BECTHBIM HCIMOJHUTENI0 MOTE

i, o8
12E7

(Kpamepa, 'aycca, XoselKkoro u np.). PelieHne CHCTEMbI ypasaeHHi(

Xy 973 / 432a 2_qa2J91fa
X, ari=—— : (

32 /96 144 | 48
Menonb30BaTh NOJAYHYEHHbBIE PE3yAbTaThl MOXKHO TOMLKO NOCAE ng
denus scex nposepoK, KOTOpble PEKOMEHAYIoTCs B METOLE CHJI.

8.5.6. MPOBEPHA MPABUITBHOCTV COCTABNEHUA _
Vi PELLIEHVA KAHOHWYECKOW CUCTEMBI YPABHEHWN

KoHTpoJib, KOTOpbIH OCYIECTBJAACTCS B METOLE CHI, nposepsier
BUIBHOCTL OTMpeleeHus HEH3BECTHBIX, K03(pDULHEHTOB H cB0GOAHBIN
nos KCY, Ho He MpaBHAbHOCTD NOCTPOCHUS 3MI0P OMPEASIAIOLLAX yel
[TosToMy BO3MOXEH cayuaH, Koraa Be30wHB0UHO NpoBeferHHbIe BhIM

2,0

0,0

o 0,0

4 |-10
61=1,0

2 |-10

g =10
+109-L0
4] 0,0
5] 0,0
w61 0,0
ig ] 0,0
20 | 0,0

L 6 17

20

| R |

9 | m_{

~1f-1{-1

[ 2,0
-1,0
~1,0
-1,0
-1,0
-0
1,0
L,O
2,0
-1,0

1-2,0

14 115

wle |
=y
CyTb NpoBepKH oTpax<eHa QOpMYyJIoH:

e ")
(i) [8]{m,} = 3 A,
i=l

JJiecb B J1eBOH YACTH CTOHT PE3yJbTAT, KOTOPbIH HYXKHO MOACUHTATH
" ; >

PN HOXeHHEM MATPHL, @ B IPABOH — MyTem CyMMHPOBaHHs BeeX KO3¢-
IIICHTOB MPH HEU3BECTHBIX, BLIUUC/IEHHBIX paHee.
I [poBenem BermoMoraTe/ibHbIe BhlUUCAEH s, HE0GXOIHMbIe 15 MOACYeTa

18 ; 20

=

(8.16)

WHS A4i0T O6ULWi HeBEepHbIN pe3ysbTaT 3alauH. il wactu pasencrsa (8.16).

[1poBepKiu NpaBHILHOCTH MPHMEHEHHs METOLA CHI HauHeM ¢ Kol r
' 2

nst pemrenust KCY moacTaHoBKOM pelienus B ypaBHeHHs.

4320%  0|[91/144] o ga® [-273a) _ [0
0 96148 /144" T72E7| -32 [ |of

He cToUT 060/1b11ATHCS OUEBHIHON NPaBUABHOCTLIO pe3y/bTaTd |
HOM KOHKDETHOM CJyuae: OMbIT MoKasblBaer, UTo omuGkH, cea3aHl
nesephbiM pemernem KCV, BeTpedatoTes 10CTATOMHO HACTO.

Crenyiounm maroM GyaeT NpoBepKa NpaBUlbHOCTH BbIHHCIR
5 QUIHEHTOB P HEU3BECTHBIX. JList 5TOTO HYMHO UMeTh CYyMMaPHYM
pHILY HaMpaBISIOLUIHX MOMEHTOB, KOTOPAs MOTYHaLTCs CJAOMKEHHEM 3,

Zdl (=) =
.} -3 ()

¢ Se
12E4

TOB MATPHILbL (HK} (8.9), crosiLiUx B 0HOHA CTpOKe {

=(0)
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2 [-10
Temepb HeTPYIHO BBIYHCIUTD 3HaueHne JeBOH HacTH: | 05
o[ 2,0 6| 0,125
-1,0
4 1 0,0
61 -1,0 ; 0195 [-96-14-2-
3 ? 9 Y ; .
Lh8 WL} [51{m,} = (©)10] 05 } 2t o0t 0-2-t | g0 [-305].
ol =g ‘ e . Y T 10ET| 6 +0-15- |~ 7957 [305]:
14 [—1,
] Wi X4 2 i = "36—120
{ f!}r [8] {I‘HE;’ = (C){ME} T (C) 10 I’g 15 0,0 |_
& 1‘0 16 | =10
15 2’0 18] 0,5 (8.20)
et 20 ( 2,0
i B Apeee s 2
-2.0 - = ga ga %
20 54V A, =3 A; = -273 - 32] = -305].
L4 =2Ai=z0ml I 7557 1303]
192 + 28 + 16 + Herpynno y6eautnes, uto KOHTDPO.Ib NOKAa3a/J NPaBH/ALHOCTEL BBIUHC-

Uil Mo MPUHATHIM K pacuery Matpuuam.

_-a |+8+16+28+ N 528]: Obpamume snumanue! Ykazanusie NPOBEPKH MOXKHO BBINOAHATL H
T72ET | +6+12+30 + 72E] peinesnst KCY metona cusr. Bos MOXHO, 3TO C3KOHOMHT 06'b€M BhIUHCIe-
[+72+120 1 PCITH UCTIOTHUTE/b CKIIOHeH K OLIHGKAM NIPH NPOBEACHHH UHCAEHHBIX
; asenctsa (8.16): Vieros. Ewe onno samewanue OTHOCHTCS K CJIOXEHHI0 3JEMEHTOB Ha-
W 3HaueHHe NpapoH HacTH pa : WNIsOIeH MaTPHLbI ¢ pasHo# PA3MEPHOCTLIO! BBIYHCICHHS MPOBOASTCS
(W) {-W) 2 2 ! [432+O+0+95] = L[SQB]. [ WKO C Huca08biMU KO3IPOULHEHTA MU 3JEMEHTOB MAaTpUL, 4TO He OTpa-

'Zi Zﬁﬂj i Eg‘sf;’ T79E] 72E] e AOCTOBEPHOCTH MPOBEPOK.

i=l j= =t

HerpynHo ybennTbes, UTo NpoBepKa ManPIIIlbi }f{}:ﬁ?ﬁ(}l}(ﬂ}{unl;(;i;i
HEU3BECTHBIX MOATBEPLHAa KOPPEKTHOCTH BhIYHC/ACHHH ﬁmm'{‘a-g i
TOB MO TOH Hanpasagwlledl MaTPHILE, KOTOpas fihma np i

[Tpusesem hopmyay MPOREPKH cBOGOAHBIX 4ieHOB KL Y:

=¥
(M.} [B){Mm,} = Z: A, |
3neck B JieBoi uactu TpebyeTcsi NPOBECTH Bb[‘-lHC.T[EH];FlaH\":iHﬂ
JOUIMMH B DElIeHHH 3a1aud CQOPMHUPOBAHHBIMH paHee .\1dT§(CLly-- ,ac
— Haj BbIYMCJICHHBIMH 3HAUEHHAMH CBOOOMLHBIX l{JIEHO‘B‘ n, -
UacTh BbIYHC/AEHHH, KOTOpble HeoOX0JAHMO NpoaenaTth '_;(puu_
JeBOH UACTH, YXKe BBITIOJHEHA MpH NpoBeLeHHH npnae{pk;{‘][;oa
npu HeW3BeCTHbIX (B UaCTHOCTH, MoAcuMTaHa MaTpuua (C)):

(M.} [Bl{m,} = (©){M,}.

; /ABTe PKHE
Takum obpazom, MbI HMeeM CJedYIOUHH pe3yabTaT NpoBep

#.57 MATPUYHAR ®OPMA SMOPHI N3rMBAIOLLINX MOMEHTOR
B 3ALAHHOW PAC YETHOWM CXEME

lloctpoenne sniopsl M3rubaruIuX MOMeHTOB B 3PC i ee npoBepka
WOPMALHOHHAS ) MPOU3BOAUTCH 10O dopmyaam:

WMo = 1M} + () (X): () [B]{m,.} =o. (8:21)

[lpu nposenenun MPOBEPKH eBAs UaCTh BHIYHCASETCS, 2 npasas 4acTh
|l HYJII0, MOCKOJIBKY SIBASIETCS CYMMOH TIEpEMELIIeHHH 110 HAMPaBACHH-
WIOpOILeHHBIX CBsizef (cymmapuas snopa seiaseres 3KBHBAJ/IEHTOM Ha-
MISIOILeH SMIOPBL OT e1KHUYHBIX CHJI, I@ACTBYIOIIMX 110 HANIPABJCHHM
JUIICHHBIX CBA3EH, BAOME KOTOPbIX B 3PC MepeMellleHHst 0OTCYTCTBYOT! ).

Cpasnume takxe CTPYKTYPY BTOPO# (BopMy.ib (8.21) co CTPYKTYpPOH
MY/l 11151 BBIMHCIEHHS KO3t DHIIHEHTOB 1 ¢B0oGoAHBIX uneros KCY merona
(8.11), koTophie sBasTIOTCS MATPHUHLIMH aHAJOTaMH HOPMYJIbI Mopa

211
210




AJIS BBIYHCJEHHSI NepeMeiieHHH TOYKH OCH MJOCKOH pacyeTHOH cxeml
AeHCTBHS CTATHYECKOH Harpy3KH.
[IpoBenem BhuncAeHUs no dopmyaam (8.21):

2 [-1,0 2 2,0&; 0,0
4| 05 4] 00a:-10
0125 6| 00a: -10
00 7| 00a:-10
0125 a| 00a:-10
05 ‘tea’+1w| 00a 25l
1,0 4| 10a: 00
0,0 - 15 10a: 00
-1,0 20a: 00

[TorpewHoeTs noCTpoeHHS OKOHUATENBHOMH 3MIOPBI MPOBEPKH OLLEHMU-
WhI no dopmyJe:

> (2, >0)+ (8. < 0)
(B} = (0 {m) = 5
min| z[a'k : Zﬂs ]
\| & | |5
i, U B — COOTBETCTBEHHO MOJOXKHTEAbHbIE U OTpHLATE/bHbIE clarae-
P I (hopmyae nja 4e60d uacTH.
b Boluncaenus no Popmysie (8.23), KaK 3TO CleayeT M3 BHIKIALOK B
fbiiiieit cTpoke opmyibt (8.22), fawT HyseByo norpeisocts. Oreyr-
0.5 ~10ai 00 : ME TIOTPELIHOCTH NPH NPOBEAEHHH NPOBEPKH 0OBACHSIETCS TEM, YTO Bbi-
20 20{~20a : 0,0 SIEIMs B TpUMepe MPOBOAMJIHCH B LeAbIX ApoGax.
h--l44 / 5 ' —144 +182 +0 s Mrak, Mbl MOMYHHIW pelleHHe 3a1a4u 06 OnpeaeseHuH pacnpenene-
79 i 72+0-48 W IIrH0atoUIuX MOMEHTOB B 3a0aHHOR CTATHUYECKH HeonpejlenHMol pac-
8 y 18+0— 48 \ 10/l cxeMe paMbl METOLOM CHJ B MATPHUHOM ¢popme. T.e. smopa uaruba-
o : 0+0— 48 I\ MmomenTtoB B 3PC, koTopas HasbiBaeTcs Takke ®OKOHYATeNbHON»
il Ty a0 a8 1 M0l H3ruGaiolero MoMenTa, pejCcTaBaeHa matpuued {M_}.
21 : 4 79 40— 48 Bocemanosaenue smopbl UITHGA0OUIUX MOMEHTOB B 3PC no noayuen-
AT : . MATpHILE 3HAYEHHH MPOBOAUTCH C YHETOM CAGAYIOLIAX (hAKTOPOB:
gl tindly 9 - ' [IpaBH/Id 3HAKOB, BBEAEHHOTO CXEMOH JHCKPETH3a UMM,
0 2 0491+0 *HYJI€BbIX 3HAUEHHH MOMeHTa B ceuvenHsax I, 3, 12,13 u 17;
5 | —144 ~144 +182+0 ' PABEHCTBA 3HAYEHUH MOMeHTa B ceueHusx 4-5, 7-8, 10-11, 18-19.
72 72-91+0 Ha puc. 8.14 nokasau pesayabTaT BoCCTaHOBICHUS no marpuue (M _}
20 | 288] ¢ 20 { 288 -182+0) il naruGatouiux momentos B 3PC ¢ yuerom CHOPMYIHPOBAHHBIX BbILLIe
S b R S witsiie s 20 W1 OpAMHATEL HA 3MI0Pe BLIYHCACHB! C TPeMA 3HAYAIKMH nudpamy.
56512§I55—72;—60J '

100%, (8.23)

ol e
g ol 24
24 i
Vit .38 +16-30 + 7|48
s +8-48+16-30+ o @[30
il : < +15-38+ | 3 ;'_—m 24
e qa® +12-91+15-38 + L e ___[+8022 - 808 B 144 |53
T 72-144E7 | \+72-19 _ 72-144EJ hie

91 —(28'%“215'24?) i 28 $
W +6-53 + 60-106 Pl
-19 20 | 106

o =

Puc. 8.14
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HPOJIETd YIAaCTKA BHELUHHX CHJI, C T4BHEIM BEKTOpOM, napanjaeabHblM

MEPEYHBIX U NMPOAONBHbLIX YCUNY PCCMAaTpHBAEMOr0 yyacTKa.
i nOCTPOEHL;;Eamrﬂ-Tgﬁ PACYETHOW CXEME y Koutpoab paBHOBecus npoussorsmoli wacmu 3PC HyxHO opranuso-

! h lld Gase TAKUX ceYeHUH, KOTOPBIE BLLIENSIH Ghi HACTb 3a/laHHOH pac-
[TpHeMbl MOCTPOEHUSA 3TUX SMIOP Te XKe, UTO U B CTATHUECKH O loft cxemst, yroBaeTBOpsowLYyI0 catexyowHM Yenosibut
AuMbIX pamax. CooTBETCTBYIOLIHE Pe3yAbTaThbl, MoaAyuYeHHbIe Mo AdMl ' CCACHHS HE JO/DKHbI COBMANATD C KOHTPOIHPYeMbIMH CEUCHUSIME Ha
puc. 8.14, npusenennt Ha puc. 8.15. B0 JLHCKpeTH3a LHH;
' CCHCHHMS He JOMKHBI IPOXOLHTh 4ePes y3mbl ¢ AedeKTaMu:

10 0,632qa* ,, 0,3684
& *I1d OTPE3AHHON 4aCTH LOMKHBI IPHCYTC

@ % len
PP s

TBOBATb 3a1aHHblE HATPY3KHU
g A WACHMATBHO BO3MOXHOM KOJHYECTBE;
E.ﬁ 0,0835 | qa’ ' YCHJIHS B CEUEHHAX AO/IKHBI HA3HAYATHCS [O A4HHBIM € MOCTPOEH-
H3 a Hop.
= b R q i lla puc. 8.17 npusenena uacrs 3PC, Boinenennas ceuenusimu JList
: \L\L\L\L\L\L\L | WEpKH paBHOBeCHS O BCeMY CMEKTPY yCHJHIL,
s & 0,048 —— 0,0835ga 0,083 A = ga (0132 -0,0835 + 7'_5)5_a)r 2 O
' & ol : 10835 - 1,0 + 0,868) ~ 0: 2
ST R i S s ( , ) ; 0,208ga :
o o o 5 3R -
S % ' S 0,0835ga 0,083, ga (0,632 - 1,0 + 0,5 0,0835ga \L\L\L\L\L\L\N« —f
2 e K , L0-15+1,368) ~ 0: 1,0ga
o W _E{/@’ Tty ©0) i v ¥ i o o = 0,.0418qga°
e i (N 0.132qa  qa7 08 -10+0,132 + 0,132 1,0 - e
( Qo ), ga \Nox ) , qa P g 81
e sl 6 063210 0,0418 + Sp
a
Puc. 8.15 Puc. 8.16 +0,0835-0,5 +1,0-1,0 — L
fa*|-0208-00835-20~ |= 4o
8.7 KOHTPOJIb NPABWUITIbHOCTU PELLUEHWA 3AOAHA ~0,5-0,5—1,0-15-095— 0,132ga?
[Mocsie mocTpoeHUst 3MIOP BCEX YCUIHH MPOBOAATCA NPOBEPKHU: -10-1,0-0,302 + fEam
+ COOTBETCTBUA XapaKTepa HarpPy3KH XapakTepy 3miop; . +0,868 1,5 + 1,368 - 1.0 [ L3
* PABHOBECHS Y3JI0B (M0 YCHIHAM H H3rHGAI0MIHM MOME‘HTaM). 4 | L |
- paBHOBECHS pHTre/ell N0 NOMepeuHbIM YCHAUsM B CTOHKAX; ya*[ 3,976 -3,976] ~ 0,0 .
- PABHOBECHS MPOKH3BOIbHON yacti 3PC. Puc. 8.17

KoHTpoab npoBepko#t paBHOBecHs no us2ubarowemy meumy_!
BOAMTCS TOJMBKO 1451 y3na «K«, o6pasoBanHoro cevenuamu [4-15 (¢ .-
8.16, @), NOCKOALKY ApYTHE Y3Jbl TPOBEPATh HE HMEeT CMbICaa — UX P
pecHe ofecrneueHo NpH MHHHMH3AUWKH pPasMepoB MaTpHLUEI no;.za'r'.na.
HYJIEBBIMH MM PABHBIMU MOMEHTAMHU B CEUCHUAX, oﬁpasyfoumx }’d.f!.

KouTposb paBHOBecHs nomnepedHsvix youauli B cToHKax ]'[’p()BO
nytem MpoBepkH paBHoBecusa pureser 3PC B npoekuusax cHs Ha ropl
TaldbHYI0 OChb r106anbHON cCHCTeMBl KOODIUHAT (pHC. 8.}6.\6. 8). 3

f(mnpmb MpOBEPKOH XapaKTepa npodoabHbLY YUl OCHOBAH |
H3MEHHEMOCTH opaiHaT N B0Jb OCEH y4aCTKOB, KOTOpbIe He HMEejoT!

1

llpn npaBuabHO BoIMOMHEHHOM pacuere o MerTos
WKET npeBbiwath 5%, mockoabKy HCTOYHHKOM
IG5 TOILKO OKPYTJIeHHe 1aHHBIX, ONpefeasiouH
Hpax ycunum,

Jas neiicrButensho HE3ABUCHMOTO KOHTPOJS 3MIOPHI H3THGAI0MIUX
IITOB HYXXHO MPUMEHUTb APYroH MeTOL PACKPBITHA CTATHUYECKOH Heo-
WHMOCTH 3a/1aHHOH PACUETHOH CXeMbl. DT0 MOMKeT ObITE, Hanmpumep,
IEpEMELLEHHI MK MeTON KOHEYHBIX 3MeMEHTOB,

Y CHJI NOTPelIHoCcTh
TAKOH MOrpellHocTH
X 3HAUYEHHSH OPAHHAT
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