L) }

[Tomygaem

L=0

I

Hemudporka L:

L. i i | r . .
lm._ﬂoor(woo) jm=L-1000-im im=0 jm=0

OnTuManbLHbBIE 3HAYCHU S IaPAMETDOB:
dopt:=1+Ad-im Popt:=5+AP.-jm dopt=1 Popt=35

Hanmenrinee sHauenue peaknuy R, Ipy HalleHALIX 3HAYCHUAX P ad,,:

F(im, jm) = 4.92
Ilonyuaem
R,=4,92 xH.

Konmpoavnsie 6onpocwl u 3adanus

1. HapucyiiTe BHIEI OIOD ¥ MX DEaKIHH.
2. Kaxas cHCTeMa CHJI IPHJIOKEeHA K KOHCTPYROuH? Kaxosh: YCJIOBHSA DABHOBECHS CHJI,

OPHIOKEHHEIX K HeH?
3. 3anumaTe BUALI CHCTEM YDaBHEHH DABHOBECHS IIPDOH3BOJHLHOU NMJIOCKOK CHCTEME!

CHJI X OTPaHHYeHUSHA, HaKJaAbRIBaeMbie Ha 5TH YDABHEeHHS.

4. YTo HA3LIBaeTCA I'IABHEIM BEKTODOM H IIABHBIM MOMEHTOM OPOH3BOJBLHOH CHCTEMBI
cun?

9. B ueM 3aKA0YAETCS OTAHYHE MEKAY I'IABHBEIM BEKTOPOM CHCTEMEbI CHJI ¥ PaBHOIEH-
CTBYIOIIEH 3TOH CHCTEeMBI?

6. Kak onpeznessercs MOAYJIb H HATPDABJIEHHE I'JIABHOTO BEKTOpa CHCTEeMEI CHJI?

7. Kak onpezenserca MOZYJIb U HAIpaBJEHHE FIaBHOT'O MOMEHTA CHCTEMEbI CHT?

8. Rarue 3a71aud CTATHKY HA3LIBAIOTCH CTATHIECKH ONDEIe THMBIMY, & KAKHE — CTATH-
HeCKH HeonpenenuMeIMu ? KakoBo Heo6X0nMMOE YCIIOBHE CTATHYECKOM OIPEAeTHMO-
CTH 3anauyun?

9. HafignTe mpegenst M, u M, nuamesenus MomenTa M (M; < M < M,), arobs1 MOTYIh
peaknuu Ry He OPeBHINAJ YKa3aHHOro 3HaYeHHs Ry .

10. Ha#iiuTe Opeesinl ¢; U §, A3MEHeHHS HHTEeHCHBHOCTH PaBHOMEPDHO PacIpeAeJeHHOHR
HAarpy3KH ¢ (¢; < ¢ < ¢3), 94TOORI MOAYAb peaknun Ry He NpeBLINA] VKA3aHHOTO 3HA-
gJeHud Ry, .

sadaHnue C-3.
MATPHUYHBIA CIIOCOB PACYETA
HNJIOCKHUX ®EPM

OopeznenHdTsr VCHAUS B CTEPXHAX IJIOCKOX ()epMEI OT 3alaHHOK Harpys3KH,
Cxemul epM DOKa3aEE B «PucyEKax K 3axaguio C-3». Heobxoxumeie qiis pacue-
Ta ZaHHbIe OPDHAEBeAeHE! B Taba. C3.1. |

[IDE BRINOJIHEEWH 3aIaHUSA CIexyeT HCHOJb30BAThL Npuaokernue 1 «Marpuu-
HBIHF cIIoco0 pacueTa ILUIOCKUX hepM».
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Tabaruya C3.1

M| Poi | Bownl [ W] Posi | Powil [N Fomm | Poun
1 ' B | 23 17
2| 10 15 18 | 22
3 20 20 24 I 16
71| % 10 15 | 25
51 15 | 25 20 | 20
6 | 21 19
7 13 20
g | 14 - 16
9 30 20
10 26 | 14
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2 C6opHUK 3ajaHui
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S0 PA3EJ IIEPBBIW. CTATHUKA

IHPHMEP BHITIOJIHEHHSIA SAJAHHUA
CxeMa KOHCTPYVKIHHE nNokas3aHa Ha puc. C3.1. llano: P, =20 kH, P,=10 xH.

Pemenne.

1. IIpou3BoabHEO BhIOMpaeM HaOpaBJIEHUS €JAHUYHBIX YCHJHUA B CTEPKHAX
tdepmnul (puc. C3.2).

2. CocTaBisieM MaTpHUILY HENIHUAEHIIHH I, OMHCHIBAIONIYIO TOMOJIOTHIO (PepMEL.
Marpuna I UMeeT pasMepHOCTD fxXrm, FAe I — YHUCO Y3108, He CUYUTaT ONOPHEBIX,
m — YHCJIO CTeP:XKHel epMEl. 3JIeMeHETaMH4 3TOH MaTPHILBI MOTYT ORITH uHnca 1,
0, —1. Ecnu cTpenka efJHHUYHOrO YCHIKSA HallpaBJeHa OT y3Jia, TO CTaBuM +1 uau
IpocTo 1; ecsiu CTpesiKa HallpaBJieHa K Y3JIY, TO CTaBHM —1; eCliH yCHIHe HE HMEeT
OTHOIIEHHUS K JaHHOMY V3]V, cTaBuM (.

B gamewm cayuae depMa uMeeT 7 y310B (72 = 7T) 1 14 crepxueii (m = 14), mosto-
My mMaTpuna I mmeet 7 cTpox u 14 cToabuos.

3anoJHUM NEPBYIO CTPOKY MaTpunkl I. CTpesiku efHHEHYHBIX YCUJIAHN IEePBO-
o, BTOPOT'O ¥ TPEeThEero CTepsKHeW HAaOpaBJEHbI OT NePBOro y3Jja, II03TOMY 3Jie-
MeHTH I; 1, I; 5, I; 3 IepBOH CTDOKH MaTpHIL HENHUASHNHH PAaBHEI 1, & 0CTalb-
HEIe 3JIeMEeHTHI IepBOH cTPOKH paBHE (). ARAJIOrMYHO 3aNOJIHAIOTCA BCE OCTAJb-
'HbIE CTPOKH MaTpUns I:

T 1 1 0 0 O O 0O O 0 0 0 O0 O
o -1 0 1. 0 1 0 0 O O O O O O
0o 0 -1 .11 01 0 0 0 0 O O O
I=l0 0 0 0 0 -1 0 0 1 1 0 0 O0 O
o 0 0 0 0 O -11 -1 0 1 0 O O
o 0 0 0 0 0 0 0 0 -1 -1 1 0 O
‘0 0 0 0 -1 0 0 -1 0 0 O O 1 1

3. CocTaBiseM BeKTOP-CTOJIOen Vy MPOEKIIUM efHHWIHBIX YCUIUU Ha OCh X
WY, ADVTUMHY CJIOBAMH, BEKTOD-CT0JI0e1 KOCAHYCOB YIJIOB MEXAY e JHHUYHBIMU
VCHJINSAMHE B CTEDKHAX (epMEI ¥ OChIo X. Pa3dMepHOCTh 3TOr0 BEKTOP-CTOJA0IA

mx1 (B HamieM ciavaae 14x1):

1
@ 7 ®] 7N\ AL @
| P
N ,|@ |

0 @
12 5 8 12
60° 60°
A 14 4/ WA
13 (Z>
a a a N a a
— S SR = - sl B

Pue. C3.1 Pue. C3.2
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o a — = 9
VXT=03‘§%10011—-12-%012—§-1—0,50—1.

4. CocraByifieM aHAJOTHYHBIA BeKTOD-cTOa0en Vy pasMepHocTH mx1 (14x1)
KOCHHYCOB YIVIOB MKy YCHJIHAMH B CTEDXRHAX (PEPMEI B OCBIO ¥/:

VYT=11§3-0-1-100—-1;,3-1-—‘/220 *g”_ 1 0

v ——

C nmomombio aTuX BeKTOp-cTon0noB Vy u Vy B nansHelmeM 6yayT chopMHEpO-
BaHbl AUaroHanbHELRIie MATPUOLI Dy u Dy pasmeprocTa mxm (B mamiem cayuae
14x14).

9. CocrasisieM BeKTOp-cTOI6e P BEEITHUX CHJI, IPHJIOMKEHHBIX K Y3JIaM hep-
Mul. PasMepHOCTE BekTOopa 2nx1 (2-7x1). IIpu aTOM IepBhle 12 CTPOK BEKTOD-CTOJIG-
na P opeacrasnaioT cob6ol NPOEKIWH CHJI, IDUIOKEHHLIX K y3aaM depMul, HA
OChb X, 8 OCTaBIIMECH 72 CTPOK — NPOEKIHHU 3THUX CHJI HA OCh Y-

P'’=[0 10 0 0 000 00000 20 0].

6. ®opMupyemM MaTpUNy A KO3DDHUIMEHTOB JUHEHHON CHCTEMEI VDABHEHWH

pPaBHOBECHA: 3 .
Inxm Onxm

—

—_—

-
DX,mxm

A2nxm’ = 4

_Onxm Inxm N _DY,mxm L
rae O,,, — MaTpHOa ¢ HyJIEBLIMHE 3JIeMeHTaMH pasMepHOCTA nxm (Tx14).

7. 3anucelBaeM CHCTEMY YpaBHEHUH PaBHOBECHA B MATPHYHOH dhopme:
AS+P=0,

I'AE S — BEKTOD-CTOGEN HEM3BECTHRIX YCHUIHNHT B CTEPXKHAX (DepPMEBI Pa3MEDHOCTH
2nx1 (2-7x1).
8. PemeHue 3TO# CHCTEMEI HMeeT BHJL

S=-A"1P,

Pacuer B Mathcad.
IIpuBogumM nucT pacuera dhepMul, nOKa3agHOHX Ha puc. C3.1.

Uecxonarie 1aHHLBIC:
P1:=20 P2:=10

Bsoaum nepemerHEbIe, 0003HaYAOIIME KOJIHYECTBO Y3JI0B U CTePIKHEH (DepMBI:

nuziov =7 nstergney =14

CocTaBisieM MaTpuNy HEUACHIIHM 1;

111 0 0 0 0 0 0 0 0 000

0 -1 0 10 1 00 0 O 0 000

0 0 -1t-1t1 0 1 0 0 O 0 00O
H={0 0 0 0 0 -1 0 0 1 1| 12:=/0 0 0 0! !:=augment(H,I2)
0 0 0 0 0 0 -1 1 -1 0 1 000

0 0 0 0 0 0 0 0 0 -1 1100

00 00 10 0 -10 0] 0 0 1 1.
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dopMEpyeM MATPHIE Vx, Vy H P:

vx::o——‘*z10011—-—‘-’20-—-\’21-0;50-1]
Y2 > 2

[, 2 2 2 . 3
VY._._‘I 20 -1-100 -5 - -¥2 0% 10

P:=[0P20000000000P10]

IIpeo6pasyem MaTpunsl Vy U Vy B IHaroHaJIbHEIE MATPHIB] Dy 1 Dy:

DX := diag(VX") DY :=diag(VY")

Bamevanue. Matpunsl Dy 7 Dy MOXKHO HOAYYHATE HHBIM IYTCM. BsegeM BEeKTOD
oS yrioB MeXAY eUHHIHEBIME YCHARAAMHA B CTEPKBEAX QEePMBI ¥ OCBIO X1

_|® ® q - -W S -k —% 4-7 -=%
“S"[za, 220042403 2"}

a 3aTeM npeocbpasyeM BEeKTOP-CTPOKY oS B guaroHaNLHBIE MATPHOE! Dy u Dy

DX := diag(cos(aS")) DY = diag(sin(aS™))

Cocrapnsem marpuny 0, ,, C HyJIeBbIMY 3JIeMEHTAMY PASMEPHOCTH 12X (7Tx14):
i'=1.. nuzlov j:=1.nstergnegf O;;:=0
®opmMupyeM MaTpuly A K03(hPUIUEHTOB CHCTEMEL ypaBHEHUY PaBHOBECHA:
XY ‘= stack(DX, DY) A := stack{augmenti(i, O}, augment(C, 1)) - XY

PemmaeM CHCTEMY VPAaBHEHUM DABHOBECHS:

S:=-A".PT

Pes3ynbpTaThl PEIlIeHUA CHCTEMEL ypaBHEHH HOKas3aHbl B Ta0JI. C3.2.

PacueThl HOKA3BIBAIOT, 9TO CTEPKHHE 2, 6, 10 1 12 paCTAHYTH (3HAKH YCHIHHA
TOJIOKUTEIbHEI), & OCTAJbHBIE CHKATHI. TaKUM obpas3soM, IPaBHUJIO 3BHAKOB VCANIHUHA
B CTEDIKHAX, HCOOJIL3yeMOe B MATPHIHOM cnocobe pacueTra GepMsl, COBOAZLACT C
IpaBHUJIOM 3HAKOB 3THX VCHINHA, IDEMEeHsSeMOM B caoco0e BRIpe3aHud Y3JI0B.

Tabrnuya C3.2

Homep cTep:xHA Yceuaue, kH 1 Homep cTep:XHSA Veunue, xH
1 13660 | 8 5176
’L 9 19,319 l 9 _3,660
3 —13,660 10 5,176 |
t 4 ~13,660 | 1 -17,821
5 l _13,660 | 12 27,321 i
6 3,660 | 13 ~17,321 1
| 7 _13,660 E 14 | 3660 |
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