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1 Ileau m 3aga4n

[esiblo BBIIOJIHEHUS JAHHOM PAOOTHI SIBJISIETCS IOJIYYeHNE OCHOBHBIX 3HAHMIT
1 HABBIKOB 110 aHaJN3y JUHENHBIX CTallMOHAPHLIX JANHAMUYECKUX CHCTeM. B Kade-
CTBE CHCTEM MOI'YT BBICTYIIATh Pa3JIMIHbIC JIMHEAPU30BAHHbIE TEXHUYECKUE 00bEKThI
(MexaHI4IeCKre, 9JIeKTPUIeCKIe, JIeKTPOMEXaHNIeCK e, THIPABINIECKIe, THEBMATH-
decKre U T.I1.) U (bU3MIecKue MpoIecchl (IPOIEcChl Pe3aHus, MPOIECChl TPEHNUs, Tell-
JIOBBIE TIPOIECCHI 1 T.11.). JlocTurkeHne mocTaB/IeHHOi e/ 00eCIeTnBaeTCs BBITTOJIHE-
HUEM psijia TUIOBLIX 3ajaHnii. [lociie BbIIOJIHEHNsST HEKOTOPBIX 3a/JaHIil HEOOXOIIMO
cJieJlaTh COOTBETCTBYIOIIME BBIBOJIBI O JUHAMUYECKUX CBOICTBAX MCCJIELYEMOTO 00b-
exkTa. HeobxoaumMocTh popMyInpoBaHust BbIBOJOB OObSICHSIETCSI T€M, YTO Y CTYIeHTa
JIOJIZKHA c(DOPMHUPOBATHCS YeTKAasl CBI3b MEXKIY PE3yJIbTaTaMU 10y YeHHBIME IIPH T10-
MOIIU MaTeMaTHYEeCKUX METOJ0B U (PU3MIECKUM IOBEIEHUEM HCCIIEyeMOI0 00beKTa

WM TIpoliecca.

2 BriOop BapumaHTa 3aJiaHuUs

VexoaubiMu JJAHHBIMI JIJTsT BBITIOJIHEHUST PAOOTHI SIBJIsieTCs cucteMa, i depen-
UAJIbHBIX yYPaBHEHUI OIMMCHIBAIOIINX HCcaeyeMyto cucremy. s Bbibopa 3aiaHus

HEOOXOIMMO:

a) Omupejenurs Homep BapuanTa N. Homep BapuanTa cOOTBETCTBYET JIBYM 110~

caeJHIM I paM HOMepa, 3a9eTHON KHUMKKIH.

6) BbiOpaTh B COOTBETCTBHM CO CBOMM HOMEDOM BapuaHTa MapaMeTpbl HCCIIe-

JlyeMoil cucteMbl B TyiaBe 4.

3 3ajganume Ha paboTy

3.1 Oobinue cBeneHud

B jmanHom pazjiesie TpUBOJINUTCA MepevdeHb 33 aHuil KOTOpble HeOOXOMMO BbI-
MOJTHUTDL B JlaHHoil pabore. [lo Kaxk oMy 3a/aHnio JJaHbl KpaTKUe yKa3aHusd, a TaKxKe

CCbLJIKI Ha JIMTEPATypHbIE NCTOYHHUKHN B KOTOPbLIX HO,ZLpO6HO OCB€III€HbI COOTBETCTBY-
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IoIye BOIIPOCHI.

Broiosinenne pa6OTbI PEKOMEHAYETCA OCYIECTBJIATH B COOTBETCTBUU C ITPUME-

POM BBLIIIOJIHEHNW A, IIPUBEACHHOM B IIPUJIOZ?KEHNN K JaHHOMY METOANYIECKOMY [IOCOOUIO.

3.2 OcHOBHBIE 3TAllbl BBIIIOJITHEHUA

J171s1 yCIIeITHOT O BBIIOJIHEHUsT pabOThl HEOOXOIUMO OCYIIECTBIICHIE CJICTYIONINX

IIyHKTOB pabOTHhI:

a)
0)

Beibpars wHuBuyabHOE 3a1aHue (CM. TIaBy 2).

[ToyanTs nepejlaTounyto pyHKIMIO cucTeMbl. J[1s1 9TOro npuMeHuTs Ipe-
obpazopanne Jlammaca K MCXOAHON crcTeMe YpaBHEHUN W PaspelnTh Ipe-
00pPa30BAHHYIO CHCTEMY OTHOCHTEIHLHO BBIXOJIHOM TepeMeHHOil, MCIOoIb3ys
Metoj; Kpamepa. Ilpu 3ToM B KadecTBe BBIXOTHON TepeMEHHON JTUHAMMIIe-

CKOIi CHCTeMBI CUUTATD Y1 (%), & B KadecTBe BXOMHOI - u(t).

OcHoBbIBasiCh Ha, Hepe,ﬂaTO‘—IHOﬁ (bYHKIlI/II/I I[IOJIYIUTb MaTPUYIHO-BEKTOPHOE

npejicrapienne cucrembl. (cm. [1] m. 1.1 ma crp. 11, [2] . 3.1.2 Ha crp. 85).

[IpomsBectn oneHKy HAOIIOMACMOCTH U YIPABISIEMOCTH CHCTeMbI. (eM. [1] 1.
1.4 ma crp. 19, m. 1.5 Ha ctp. 30, [2| . 5.3 na crp. 149).

[IpoussecTu mepexo/| K KaHOHMIeCKoil Habr01aemMoit dopme. (em. [1] m. 1.5
wa crp. 30, [2] . 3.4.3 ma crp. 109).

[IpousBecTu nepexoi K BXO/I-BBIXOJIHOI (hOpMe, TO eCThb IOJIYUUTh Iepeia-

TOYHYIO DYHKINIO CHCTEMBI 10 €6 MATPHIHO-BEKTOPHOMY ITPE/ICTABJICHHIO.
(em. 2] . 3.2.2 ma cTp. 96).

OcyecTBUTD ONEHKY YCTOIHBOCTH cucTeMbl. (M. [2] . 5.2.2 Ha ctp. 145).

OcymecTBUTh MEpexo/l K KAHOHIIECKOf nuaronaabuoil dhopme. (cm. [2] .
3.4.2 na ctp. 109).

Mcronb3yst cucTeMHYI0 MATPUIy B KAHOHUYIECKON JUAroHaIbLHOI opme,
IIPOU3BECTH IOCTpoeHne (yHIaMeHTaJIbHON MaTpuilsl perrennii. Ha eé oc-
HOBe c(hOpMUPOBATH OOIIee peleHne JMHAMIKN HCcieayeMoil cucrembl (6e3
BHEIIHEro yrpassenus ). [IpousBecT KOMIIbIOTEpHOE MOJIEINPOBAHUE TIHA~
MUKH CHUCTEMbI ¥ CPABHUTH PE3YJIbTAThl aHAJUTUIECKUX M YUCIEHHBIX BbI-
yncennii. [Ijst mpoBegeHnst MOJIeINPOBaHUsI IIPEeJIaraeTcsl NCI0Ib30BaHnue

oubsmorexn Control System Toolbox maTemarmaeckoro nakera Matlab. (cu.
[1] m. 1.3 ma crp. 16, cm. [3]).



3.3 Pekomengarum mo BbINOJIHEHIIO 1 O0(POPMJIEHUIO

B pabore HeoOXOJMMO NPUBOJIUTH BCE CXEMbI, IpadWK, aHaJUTHIECKHE BbI-
KJIQJIKU TIPU BBIBOJIE MepEIaTOUHbIX (PYHKIUI U Jpyrux BbipakeHuit. B pabdore npu-
CYTCTBYET JIOBOJILHO OOJIBIIIOE KOJIMYECTBO CJIOXKHBIX BHIUNCIUTE/IHHBIX ONePAIiil. DTH
BBLIYUCICHUST MOYKHO BBINOJIHATE Oe3 npumenenuss 9BM. B srtom ciryuae nojgpobnoe
OIMCAaHKE TPOIECCa BHIYUCICHU TPUBOIUTCS B IPUJIOXKEHNN K BBIIIOJIHEHHOI paboTe.
Ecnn s Beraucienns ucrosibsyercs 9BM, To ux neraiabHoe onrcanue B paboTe MOZK-
HO He TIPUBOJINTH. BMeCTO 9TOr0 MpuBOIATCS JIUCTHHIH ITIPOIPAMM (TEKCThI TPOTPAMM )
IIPHU TOMOTIN KOTOPBIX BBITOJTHSINCH BHITUCICHUS.

it IpoBejicHIsT YUC/IEHHOTO MOJICTUPOBAHUS JUHAMUKN JIMHAMUYICCKON Cu-
creMbl ucto/ib3oBanre YBM Tak ke He siBJisieTcst HeoOX0oMMbIM. JloryckaeTcst pydHoe
BbIUncaeHne Meto oM Pyare-KyTThl ¢ npuBejieHreM BCeX COOTBETCTBYIOIINX paccUe-
TOB B TeKcTe paboThl. [1pu ucnosnwpzoBanun IBM 115 nmpoBejieHIsT BRITUCICHUN HEOO-
XOJUMO TTPUBECTU JIMCTUHTH MTPOrPAMM WJIH, B CJIydae MCIOJTb30BAHNS JIJId MOJIETUPO-
BaHUsl nporpamm tura Simulink, caumku ¢ skpana (screenshot), a Tak:ke rpadguxn

BBIXOJHOI'O CHUT'HaJIa.



4 VlnauBuayaJibHble 3aJJaHUA

BapmnanTt N200
CI/ICTGM& ypaBHeHI/Iﬁ OIINCBIBalOMINX JUHAMHUIYECKYIO CUCTEMY:

)
200y + 3241 + 201 + 22y + 342 + Yy + 3y3 = 1872u + 3004 + 124,
300y + 481 + 391 + 5y2 + Yo + 3y3 + ¥ = 624u + 100u + 4ii,

| 100y + 161 + g1 + 23y2 + 34ja + 5ys + 2ujs = 1248u + 200t + 8ii.

Bapuant NeO1
CI/ICTeMa ypaBHeHI/Iﬁ OIIMCBIBalOMINX JUHAMHUIYECKYIO CUCTEMY:

(
1831 + 3641 + 331 + Bya + 42 + Tys + 4yjz = 4992u + 8004 + 321,

7\

183y + 3631 + 331 + dy2 + 1o + 3y3 + 2uj3 = 2496w + 4004 + 16ii,

| 61y1 + 1201 + 41 + 23y2 + 3¢ + Sys + 4yis = 4992u + 800t + 32ii.

Bapunant Ne(02
Cucrema ypaBHEHHUIl OMUCHIBAIONINX JIMHAMIIECKYIO CUCTEMY:

(
170y1 + 841 + 291 + Tya + %2 + 8y3 + 3yj3 = 1980u + 3451 + 15ii,
85y1 + 44j1 + 1 + Syz + 1o + 2y3 + ¥z = 660u + 1157 + 5ii,

| 1701 + 8yj1 + 241 + 16y> + 24> + 10y5 + 4gis = 2640u + 4604 + 20ii,

BapuanT Ne03
CI/ICTeMa ypaBHeHI/Iﬁ OIINChIBalOIMNX JNHAMWIYCCKYIO CUCTEMY:

)
130y; + 2841 + 241 + 4ys + v + 3y + 44j3 = 5096u + 7561 + 28,

7\

260y + 5611 + 491 + 8y2 + 24ja + y3 + 3yj3 = 3822u + 5671 + 21ii,

| 6591 + 1491 + g1 + 11y + 24 + 243 = 2548u + 3781 + 14ii.



Bapmnant Ne04

Cucrema ypaBHeHI/Iﬁ OIINCBIBalOMINX JUHAMHUIYECKYIO CUCTEMY:!

)
164y, + 44y + 293 + 1dys + 24 + y3 + 95 = 169u + 2610 + i,

o

82u1 + 2uj1 + U1 + 3lys + dujo + 8y + dyjs = 676u + 1044 + 4ii,

\246y1 + 6y1 + 3y1 + 29ys + 4yo + S8ys + 4y = 676u + 1040 + 4.

Bapmant Ne05
CI/ICTGM& ypaBHeHI/Iﬁ OIINCBIBaIIOMINX JUHAMHUIYECKYIO CUCTEMY:!

(
150y; + 3041 + 391 + 29y + 44> + 2y3 + 3ys = 2016u + 3124 + 12,
100y, + 2041 + 291 + 6y2 + Yo + y3 + 3 = 672u + 1044 + 4,

| 100y1 + 2041 + 251 + 30y2 + 492 + 2yj3 = 1344u + 2080 + 8il.

Bapuant Ne06

Cucrema ypaBHEHHUIl OMUCHIBAIONINX JIMHAMIIECKYIO CUCTEMY:

(
170y, + 2431 + 291 + 26y2 + 4y + 4ys = 572u + 961 + 4,
S 255y; + 36y, + 31 + Llyy + 20 + 2y3 + 4yjs = 572u + 961 + 4il,

\255y1 + 36y + 3y1 + 4y2 + Yo + ys = 143u + 244 + .

BapuanT NeQ7

Cucrema ypaBHeHI/HU/I OIINChIBalOMNX JNHAMWYCCKYIO CUCTEMY:

(
1749, + 1831 + 351 + 6y + 3o + 11ys + 333 = 1008u + 1561 + 6ii,
11631 + 1241 + 291 + 16y + 242 + 2y3 + yiz = 336w + 524 + 2ii,

| 174y1 + 1841 + 341 + 24y + 34ja + 13ys + 4yis = 1344u + 2084 + 8ii.




Bapuant Ne08
CI/ICTGM& ypaBHeHI/Iﬁ OIINCBIBalOMINX JUHAMHUIYECKYIO CUCTEMY:!

)
146y, + 12y + 291 + 12ys + 24 + 6y3 + 2y3 = 338u + 52u + 2ii,
219y1 + 1841 + 391 + 11y2 + 24a + 2y3 + y3 = 169u + 264 + i,

\219y1 + 1841 + 391 + 25y + 4ys + 4ys + 293 = 338u + H2u + 2.

o

Bapuant Ne09
CI/ICTGM& ypaBHeHI/Iﬁ OIINCBIBaIlOMINX JUHAMHUIYECKYIO CUCTEMY:!

(
160y, + 16, + 291 + 6y + 12 + 2uy3 + 3yjs = 2772u + 4831 + 214i,

7\

320y; + 3241 + 491 + dyo + 1o + 3y3 + 43z = 3696u + 6444 + 28ii,
| 80y1 + 8yj1 + g1 + 3lya + dgja + —3ys + yjs = 924u + 1610 + 7.

Bapuant Ne10

Cucrema ypaBHEHHUIl OMICHIBAIONINX JIMHAMIIECKYIO CUCTEMY:

(

260y, + 56y + 4y1 + 4yo + yo + 11ys + 4y3 = 576w + 960 + 4,
§ 195y1 + 4241 + 3y1 + 21ys + 3ys + 3ys + 2y3 = 288u + 484 + 2,
\ 195y1 + 4291 + 391 + 21ys + 342 + 6y3 + 3y3 = 432u + 72u + 3.

BapuanT Nell

Cucrema ypaBHeHI/Iﬁ OIIUChIBalOMNX JNHAMWIYCCKYIO CUCTEMY:

)
156y + 3641 + 3y1 + 21ya + 4ya + —3ys + y3 = 312u + 500 + 24,
52y + 1241 + 1 + 23y2 + 4ya + —y3 + 3yjs = 936u + 150u + 6,

7\

| 104y1 + 24gis + 2471 + 16y2 + 3gi2 + ys + 493 = 1248u + 2004 + 8ii.



Bapmnant Nel2

Cucrema ypaBHeHI/Iﬁ OIINMCBIBalOMINX JUHAMHUIYECKYIO CUCTEMY:!

)

106y1 4+ 1001 + G + 31ys + 44ja + 8ys + 345 = 2340u + 3751 + 15ii,
Q21291 + 2041 + 2471 + 62 + 1o + 15y3 + dijs = 3120w + 500u + 20ii,
| 106y; + 1041 + 5y + 1542 + 242 + Gys + 24j3 = 1560u + 2500 + 10i.

Bapuant Nel3

Cucrema ypaBHeHI/Iﬁ OIINMCBIBaIOMINX JUHAMHIYECKYIO CUCTEMY:!

(

351y1 + 5411 + 3y1 + 13y2 + 29 + 33 = 546u + 814 + 3ii,

117y; + 1841 + 91 + 31ya + 44jo + dys + 4yjs = 2184w + 3244 + 121,
| 468y1 + 720j1 + 491 + 28y2 + 4yj> + dys + dyjs = 2184u + 3240 + 12ii.

Bapunant Nel4
Cucrema ypaBHEHHUIl OMUCHIBAIONINX JIMHAMIIECKYIO CUCTEMY:

(
260y + 2841 + 201 + 10ys + 24 + 2y3 + 44z = 4752u + 8284 + 36,
520y + 5641 + 491 + 14ys + 3yjs + 3ys = 3564u + 621a + 274,

| 520y1 + 564j1 + 4571 + 2092 + 4gia + —3ys + s = 1188u + 207a + 93

BapuanT Nel5
CI/ICTeMa ypaBHeHHﬁ OIINChIBalOMNX JNHAMWYCCKYIO CUCTEMY:

)
136y; + 2441 + 491 + 2y + Yo + Sys + 213 = 2376w + 4144 + 181,

S 34y; + 631 + Ui + 23y + dyjo + —ys + ys = 1188u + 2074 + 9ii,

| 102y1 + 1841 + 341 + 92 + 2uj2 + dys + 2ujs = 2376u + 4144 + 18ii.

10



BapmnanTt N216

Cucrema ypaBHeHI/Iﬁ OIINMCBIBalOMINX JUHAMHUIYECKYIO CUCTEMY:!

)
160y1 + 1691 + 491 + 32y2 + 44p + 2y3 + 245 = 936w + 1507 + 61,
120y, + 1241 + 391 + 33ys + 43> + 8ys + 4y3 = 1872u + 3004 + 124,
| 160y1 + 1631 + 451 + 32y + 43ja + Bys + 4ys = 1872u + 300 + 12ii.

Bapuant Nel7

Cucrema ypaBHeHI/Iﬁ OIINCBIBaIIOMINX JUHAMHUIYECKYIO CUCTEMY:

(
32y1 + 1641 + 441 + 17y + 34ja + y3 + 4yjs = 1848u + 300a + 124,

7\

32y1 + 1641 + 491 + 3y2 + tj2 + 3y3 + 4yjs = 1848u + 3004 + 12,
| 3241 + 1641 + 491 + 3y2 + 42 + ys + 2uj3 = 924w + 1500 + 6.

Bapuant Nel18

Cucrema ypaBHEHHUIl OMICHIBAIONINX JIMHAMIIECKYIO CUCTEMY:

(
10y, + 241 + 51 + 35y + 44j> + Sy + 34js = 3024u + 4684 + 18ii,
10y1 + 241 + 41 + Syo + 1o + Tys + 243 = 2016w + 3124 + 124,

| 2001 + 4gj1 + 241 + Tys + g2 + 3y + gis = 1008u + 1560 + Gii.

o\

BapuanT Ne19
CI/ICTeMa ypaBHeHHﬁ OIINChIBalOMNX JNHAMWYCCKYIO CUCTEMY:

)
160y, + 48y1 + 491 + 2y + Yo + 2y3 + ¥z = 1512u + 2344 + 91,

< 80y1 + 2441 + 201 + 22y0 + 44js + 23 + 2uj3 = 3024u + 46840 + 18il,

| 120y; + 3641 + 341 + 3yo + g2 + 5y + 243 = 3024u + 4684 + 18ii.

11



BapmanTt N220
CI/ICTGM& ypaBHeHI/Iﬁ OIINMCBIBalOMINX JUHAMHUIYECKYIO CUCTEMY:!

4
195y; + 4241 + 331 + 33ys + 4yo + 4ys + 23 = 1960u + 280w + 104,
130y; + 2841 + 241 + 25y9 + 3y2 + 13y3 + 4ys = 3920u + 560w + 204,

195y, + 4241 + 331 + 15y + 24> + 10y3 + 313 = 2940u + 4204 + 15ii.

Bapuant Ne21

Cucrema ypaBHeHI/Iﬁ OIINCBIBaIlOMINX JUHAMHUIYECKYIO CUCTEMY:!

(

130y; + 1691 + 241 + 12ys + 24jo + 1j5 = 910u + 1357 + bii,
§ 195y1 + 243, + 341 + 18ys + 34js + bys + 443 = 3640u + 5404 + 20ii,
| 19591 + 243j1 + 34y + 11ys + 24> + g3 = 910u + 1350 + 5ii,

Bapunant Ne22

Cucrema ypaBHEHHUIl OMICHIBAIONINX JIMHAMIIECKYIO CUCTEMY:

)
148y1 + 2841 + 241 + 1655 + 24> + 243 = 672u + 104w + 4ii,

§ 222y + 429 + 351 + 15y0 + 29js + 2y3 + 4yjs = 1344u + 208 + 8,

| 206y1 + 5641 + 431 + 5yo + 1o + 3 + 293 = 672u + 1044 + 4ii.

BapuanT Ne23
CI/ICTeMa ypaBHeHHﬁ OIINChIBalOMNX JNHAMWYCCKYIO CUCTEMY:

)
148y + 2841 + 211 + 16y + 3yjo + —y3 + 3 = 462u + 75U + 3ii,
Ty, + 1491 + 41 + 23ys + 49jy + dys + 4yjs = 1848u + 3007 + 12ii,

7\

k222y1 + 42y + 3y1 + 9y + 24 + 2y3 + 23 = 924w + 150 + 6u.

12



Bapunant Ne24

Cucrema ypaBHeHI/Iﬁ OIINMCBIBalOMINX JUHAMHUIYECKYIO CUCTEMY:!

(

260y + 361 + 291 + 25y2 + 3y + y3 + 4yjs = 576u + 96w + 4,
520y1 + 7241 + 491 + 23ys + 3yjo + 3y3 = 432u + 720 + 3ii,
| 130y1 + 184j1 + 51 + 35y2 + dyja + —2ys3 + 243 = 288u + 481 + 2ii.

7\

Bapmnant Ne25

Cucrema ypaBHeHI/Iﬁ OIINCBIBaIlOMINX JUHAMHUIYECKYIO CUCTEMY:

)
20y1 + 81 + Ui + 23y2 + dyjo + 2u3 + 3yjs = 2376w + 4144 + 184,

S 80y + 3241 + 44y + 2ys + 4o + Tys + 445 = 3168u + 5520 + 24ii,

| 801 + 3241 + 441 + 14y2 + 3y + 3ys + 3yjs = 2376u + 4144 + 18il.

Bapuant Ne26

Cucrema ypaBHEHHUIl OMICHIBAIONINX JIMHAMIIECKYIO CUCTEMY:

,
32y1 + 1641 + 451 + 12y + 20 + 4ys + 3yjs = 429u + 720 + 3ii,
§ 8uy1 + duj + 11 + 15y + 20jo + 23 + 245 = 286u + 481 + 2ii,

| 8y1 + 441 + g1 + 1592 + 202 + 4y + 3yjs = 429u + 720 + 3l

BapuanT Ne27
CI/ICTeMa ypaBHeHI/Iﬁ OIINChIBalOMNX JNHAMWYCCKYIO CUCTEMY:

.
6y1 + 6y1 + 3y1 + 15y + 3y2 + Yy + 4y = 1248u + 200w + 8u,
\ 2y1 + 2y1 + g1+ 1Tye + 3yo + y3 = 312u + 50u + 21,

| 4y1 + 441+ 201 + 4ys + §a + Bys + 3ys = 936u + 150d + G

13



Bapuant Ne28

Cucrema ypaBHeHI/Iﬁ OIINMCBIBalOMINX JUHAMHUIYECKYIO CUCTEMY:!

)

111y; + 369 + 341 + 9y + 24 + 10y3 + 333 = 2376u + 4144 + 184,
148y + 48y + 441 + 20ys + 44jo + 8ys + 3yjs = 2376u + 4144 + 184,
| 3Ty1 + 1241 + 41 + 5z + 42 + 15y3 + 493 = 3168u + 5524 + 24il.

Bapuant Ne29

Cucrema ypaBHeHI/Iﬁ OIINCBIBaIIOMINX JUHAMHUIYECKYIO CUCTEMY:

(
340y, + 16y + 491 + 12y2 + 2y + 4ys + 293 = 2574u + 43240 + 18ii,
255y1 + 1211 + 391 + 292 + 49jo + —y3 + 43 = 1287u + 2164 + 9ii,
\255y1 + 1241 4 391 + 21ys + 392 + y3 + 4ys = 5148u + 8641 + 361.

Bapuant Ne30

Cucrema ypaBHEHHUIT OMICHIBAIONINX JIMHAMIIECKYIO CUCTEMY:

(

37y1 + 201 + 1 + 17ys + 2 + y3 + 3 = 1152u + 1924 + 8ii,

148y; + 841 + 491 + 14ys + 24ja + 10y3 + d1j3 = 4608u + 768w + 32ii,
| 1481 + 841 + 441 + 5ya + 42 + Sys + 243 = 2304u + 3844 + 16

BapuanT Ne31
CI/ICTeMa yp&BHeHI/Iﬁ OIINChIBalOMNX JNHAMWYCCKYIO CUCTEMY:

)
T5y1 -+ 1841 + 3471 + 241s + 34ja + s + 445 = 6272u + 8961 + 32ii,
< 100y; + 243, + 491 + Sya + 1o + 8ys + 3yjs = 4704w + 6720 + 24,

| 50y + 1241 + 2071 + 252 + 3yjz + 3js = 1568u + 2244 + 8ii.
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Bapunant Ne32

Cucrema ypaBHeHI/Iﬁ OIINMCBIBalOMINX JUHAMHUIYECKYIO CUCTEMY:!

4
170y; + 2441 + 291 + Tyo + %2 + 3 = 1183u + 1821 + 7ii,
255y1 + 3691 + 391 + 33y + 4o + —3ys + y3 = 1183u + 182u + Tii,
340y; + 48y1 + 491 + 23y2 + 3ya + —y3 + 2y3 = 2366w + 3644 + 144

Bapuant Ne33

Cucrema ypaBHeHI/Iﬁ OIINCBIBaIIOMINX JUHAMHUIYECKYIO CUCTEMY:!

(

339y1 + 48y1 + 3y1 + 21ys + 3ya + 3y3 + 3yz = 4212u + 675u + 27u,
§ 339y1 + 48y1 + 3y1 + dy2 + Yo + Sys + 3ys = 4212u + 6751 + 271,
\452y1 + 64y + 4y + 28ys + 4ys + 2y3 + 3ys = 4212u 4 6750 + 274.

Bapunant Ne34

Cucrema ypaBHEHHUIl OMICHIBAIONINX JIMHAMIIECKYIO CUCTEMY:

(

128y + 1631 + 51 + 31ys + d3jp + —y3 + 33 = 396w + 694 + 3ii,
Q 384y + 4841 + 3471 + 29ys + 4js + Sys + 443 = 1584u + 2761 + 12ii,
| 51291 + 6431 + 4gjy + 12y> + 24> + y3 + g3 = 396u + 6901 + 3ii.

BapuanT Ne35

Cucrema ypaBHeHI/Iﬁ OIINChIBalOMNX JNHAMWIYCCKYIO CUCTEMY:

)
328y1 + 8y1 + 441 + 4ys + Yo + y3 + 23 = 1092u + 1621 + 6ii,

q 82y1 + 201 + 91 + 31ys + 49> + —3ys + 1z = 546u + 814 + 3,

\246y1 + 6y1 + 3y1 + 21ys + 3y2 + —y3 + 2y3 = 1092u + 162 + Gu.
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Bapuant Ne36
CI/ICTGM& ypaBHeHI/Iﬁ OIINMCBIBalOMINX JUHAMHUIYECKYIO CUCTEMY:!

)
36y1 + 1241 + 201 + 30y + 44 + 4ys + 4yis = 3360u + 5204 + 20i,

q 36y1 + 1241 + 291 + 14y + 24js + 6y3 + 443 = 3360u + 5204 + 201,

| 361 + 1241 + 201 + 22y2 + 3y + ys + 2uj3 = 1680u + 2604 + 10ii.

Bapuant Ne37

Cucrema ypaBHeHI/Iﬁ OIINCBIBaIlOMINX JUHAMHUIYECKYIO CUCTEMY:!

)
136y1 + Suj1 + 241 + 4ys + 1o + 3ys + 243 = 1352u + 2084 + 8ii,

§ 136y; + 8ujr + 241 + 10ys + 24 + 2y3 + 245 = 1352u + 208w + 8ii,

| 204y1 + 1241 + 3471 + 9ys + 24> + Gys + 4g3 = 2704u + 4160 + 16i.

Bapuant Ne38

Cucrema ypaBHEHHUIl OMICHIBAIONINX JIMHAMIIECKYIO CUCTEMY:

(
50y1 + 2y1 + y1 + 23y + 3y2 4+ Yys + 3ys = 1386w + 2250 + 9u,
100y + 4y + 291 + 6y + yo + 11ys + 3y3 = 1386w + 225w + 9u,
\ 150y + 6y1 + 3y1 + 21ys + 3y2 + Yys + 3ys = 1386w + 2251 + 9u.

7\

BapuanT Ne39
CI/ICTeMa yp&BHeHI/Iﬁ OIINChIBalOMNX JNHAMWIYCCKYIO CUCTEMY:

)
68y1 + 3241 + 491 + 12y + 2ujo + 4dys + 2¢j3 = 2352u + 3644 + 14ii,

§ 17y1 + 8yj1 + 41 + 15y + 24js + dys + 245 = 2352u + 3644 + 14ii,

| 68y1 + 3201 + 451 + 4o + 4o + Bys + 3yis = 3528u + 5461 + 21l
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Bapmnant N°40

Cucrema ypaBHeHI/Iﬁ OIINMCBIBalOMINX JUHAMHUIYECKYIO CUCTEMY:!

)
23211 + 5641 + 441 + 4y + Yo + y3 + 43 = 1001u + 1684 + Tii,

174y + 4291 + 341 + 29y2 + 4o + 2y3 + 34z = 3003u + 5044 + 211,

| 174y1 + 4201 + 391 + 132 + 20> + 2y5 + 2yj3 = 2002u + 3361 + 14ii.

Bapuant Ne41
CI/ICTGM& ypaBHeHI/Iﬁ OIINCBIBaIlOMINX JUHAMHUIYECKYIO CUCTEMY:!

(
384y + 48y1 + 391 + 18y2 + 3y + 3ys + 3ys = 3564u + 6214 + 27,
512y1 + 6441 + 491 + 10ys + 24 + 6y3 + 4y3 = 4752u + 8284 + 361,
| 384y1 + 48yj1 + 391 + 252 + 4yj> + 2y3 = 2376u + 4144 + 18,

Bapunant Ne42

Cucrema ypaBHEHHUIl OMICHIBAIONINX JIMHAMIIECKYIO CUCTEMY:

(
486y + 54yj1 + 311 + 33y + 41jp + iz = 780u + 1254 + bii,
648y1 + 7241 + 491 + 23y + 3ya + Sy + 23 = 1560u + 2504 + 104,

| 648y1 + 7241 + 43y + 32y, + 4yi> + g3 = 780u + 1250 + 5il,

BapuanT Ne43
CI/ICTeMa ypaBHeHHﬁ OIINChIBalOMNX JNHAMWYCCKYIO CUCTEMY:

(
580y1 + 7241 + 491 + 12y2 + 242 + 6ys + 443 = 3120u + 5007 + 204,
435y + 5441 + 391 + 21ys + 32 + y3 + 23 = 1560u + 2504 + 104,
| 43591 + 543j1 + 391 + 212 + 34> + 5ys + 4yjs = 3120u + 5004 + 20ii.
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Bapmnant Ne44

Cucrema ypaBHeHI/Iﬁ OIINMCBIBalOMINX JUHAMHUIYECKYIO CUCTEMY:!

)
26y1 + 8yj1 + 201 + 192 + 3yj> + 13y5 + 443 = 2912w + 4324 + 16ii,
52y1 + 1641 + 441 + 10y + 24 + 14y + dyjs = 2912u + 4324 + 16ii,

| 2691 + 8yj1 + 2571 + 26y2 + dyia + 12y5 + 4gis = 2912u + 4324 + 163

Bapunant Ne45

Cucrema ypaBHeHI/Iﬁ OIINCBIBaIlOMINX JUHAMHUIYECKYIO CUCTEMY:!

(
82y1 + 1641 + 201 + 3415 + 44js + —2y3 + 2ujs = 312u + 504 + 2ii,

7\

82y1 + 1641 + 201 + Tyo + 1o + 3y + 4yjs = 624w + 1004 + 4ii,
| 123y1 + 244j1 + 3471 + 6y + g2 + g3 = 156u + 250 + i

Bapuant Ne46

Cucrema ypaBHEHHUIl OMICHIBAIONINX JIMHAMIIECKYIO CUCTEMY:

)
80y1 + 244j1 + 201 + 341 + 4js + —3ys + 1js = 1092u + 1624 + 6i,
4 80y1 + 2441 + 251 + 25y + 3y + —2y3 + ¥z = 1092u + 1624 + 6ii,

| 120y1 + 3641 + 3571 + Gyz + 4z + 43 = 1092u + 1623 + Gii.

BapuanT Ne47

Cucrema ypaBHeHI/HU/I OIINChIBalOMNX JNHAMWIYCCKYIO CUCTEMY:

)
102y; + 3031 + 391 + 25y2 + 442 + 4ys + 4ys = 1232u + 2004 + 8,
§ 102y + 3091 + 351 + 18ys + 3gjo + 3yz + 3yjs = 924u + 1504 + 6ii,

| 136y + 404, + 4gjy + 24y2 + 492 + 2ys + 3yjs = 924u + 1500 + 6ii.
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Bapuant Ne48
CI/ICTGM& ypaBHeHI/Iﬁ OIINMCBIBalOMINX JUHAMHUIYECKYIO CUCTEMY:!

)
200y; + 8y + 441 + 12ys + 20> + Tys + 3yj3 = 1848u + 3007 + 12il,

S 100y + 44y + 291 + 6ys + 9o + Sys + 245 = 1232u + 2007 + 8ii,

| 2001 + 841 + 491 + 4y + 42 + 8y + 3y = 1848u + 3004 + 124,

Bapuant Ne49
CI/ICTGM& ypaBHeHI/Iﬁ OIINCBIBaIIOMINX JUHAMHUIYECKYIO CUCTEMY:!

.
234y + 24y + 291 + 19y2 + 3y2 + y3 + 2y3 = 1430u + 2400 + 104,

q 468y, + 4841 + 431 + 3y + %o + Tysz + 41z = 2860u + 4804 + 201,

\351y1 + 3691 + 3y1 + 18y2 + 3ya + y3 + 2y3 = 1430u + 240u + 104.

Bapuant Ne50
Cucrema ypaBHEHHUIl OMICHIBAIONINX JIMHAMIIECKYIO CUCTEMY:

)
116y1 + 1241 + 291 + 19y2 + 3y + —y3 + 2y3 = 676w + 1040 + 44,

S 58y1 + 61jy + 41 + 2Ty + dijo + —2y3 + 2ujs = 676u 4+ 1044 + 4ii,

| 116y1 + 1241 + 241 + 1292 + 242 + y3 + 3yis = 1014u + 1560 + 6ii.

BapuanT Ne51
CI/ICTeMa yp&BHeHI/Iﬁ OIINChIBalOMNX JNHAMWYCCKYIO CUCTEMY:

)
32411 + 3691 + 201 + 30ys + 4yjy + 4yjs = 2464u + 4000 + 16ii,

7\

648y; + 7241 + 491 + dyo + 1o + 3y3 + 4yjz = 2464u + 4004 + 161,
| 486y1 + 5491 + 341 + 13y2 + 242 + —y3 + 13 = 616u + 1004 + 4ii.
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Bapuant Ne52
CI/ICTGM& ypaBHeHI/Iﬁ OIINMCBIBalOMINX JUHAMHUIYECKYIO CUCTEMY:!

4

2121 + 1691 + 41 + 32y + dijo + 12y3 + dijs = 4368u + 6484 + 24ii,
B53y1 + d4j1 + G + 8y + Yo + Tys + 245 = 2184u + 3244 + 12ii,
| 21291 + 164j1 + 491 + 5yo + 42 + 3y + gis = 1092u + 1624 + 6ii.

Bapuant Ne53

Cucrema ypaBHeHI/Iﬁ OIINCBIBaIlOMINX JUHAMHUIYECKYIO CUCTEMY:!

.
400y, + 64y; + 4y; + 8y2 + 2yo + 2y3 + 2y3 = 672u + 104w + 44,

400y, + 6441 + 431 + 20y + 432 + 2y3 + 3yj3 = 1008u + 1561 + 61,

\ 100y; + 1691 + y1 + 11y + 295 + 6y3 + 4ys = 1344u + 208u + 8.

Bapunant Ne54

Cucrema ypaBHEHHUIl OMICHIBAIONINX JIMHAMIIECKYIO CUCTEMY:

(
80y1 + 16y1 4+ y1 + 11ys + 2y + 4ys + 2y3 = 676w + 104w + 4,
80y1 + 16y1 + y1 + dys + Yo + dy3 + 2y5 = 676w + 1040 + 4u,
k240?}1 + 48y + 3y + 3yo + Yo + 11ys + 4ys = 1352u + 208w + 8ii.

7\

BapuanTt Ne55
CI/ICTeMa yp&BHeHI/Iﬁ OIINChIBalOMNX JNHAMWIYCCKYIO CUCTEMY:

)
50y1 + 1241 + 201 + dya + 1o + 5ys + 3ys = 3696u + 600w + 24il,

S 751 + 1841 + 341 + 1542 + 342 + 3ys + 3yjs = 3696w + 600w + 24il,

| 25y1 + 691 + g1 + 23y + 4o + dys + dyjs = 4928u + 800w + 32ii.
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Bapuant Ne56
CI/ICTGM& ypaBHeHI/Iﬁ OIINMCBIBalOMINX JUHAMHUIYECKYIO CUCTEMY:!

)

388y1 + 3201 + 411 + 28y + dujo + 23 + 3yis = 3744w + 6004 + 24,
S 194y; + 165, + 241 + 30ys + 44js + —2y3 + 13 = 1248u + 2004 + 8ii,
| 194y1 + 164i1 + 251 + 2242 + 3gia + 3ys + 3yjs = 3744w + 600i + 24ii.

Bapuant Ne57
CI/ICTGM& ypaBHeHI/Iﬁ OIINCBIBaIIOMINX JUHAMHUIYECKYIO CUCTEMY:

4
246y + 544y + 31 + 25y + 4yjo + 12y3 + 4yj3 = 3456u + 5761 + 24,
82y + 1841 + 41 + 27ys + 41jo + 12y5 + 4yjs = 3456w + 5761 + 24,

246y, + 5441 + 301 + 11y + 2o + 10y3 + 343 = 2592u + 4320 + 18ii.

Bapuant Ne58
Cucrema ypaBHEHHUIl OMICHIBAIONINX JIMHAMIIECKYIO CUCTEMY:

(
104y, + 1691 + 291 + 6y + 4o + y3 = 720u + 1204 + 5,

7\

15611 + 2441 + 331 + Bys + %2 + 3 = 720u + 120u + 5ii,

| 208y1 + 3241 + 451 + 1242 + 202 + —y3 + g3 = T20u + 1204 + 5

BapuanT Ne59
CI/ICTeMa yp&BHeHI/Iﬁ OIINChIBalOMNX JNHAMWYCCKYIO CUCTEMY:

)
26y1 + 124 + 241 + 19y + 34j> + 3ys + 243 = 1540u + 2504 + 10,
S 13y1 + 631 + 41 + 6yo + Yo + 2ys + ys = T70u + 1250 + 5i,

| 261 + 1201 + 201 + 5o + g2 + 2y3 + yjs = T70u + 1250 + 5ii.
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Bapuant Ne60
CI/ICTGM& ypaBHeHI/Iﬁ OIINMCBIBalOMINX JUHAMHUIYECKYIO CUCTEMY:!

)
15y1 + 641 + 331 + 15ys + 24js + 21j3 = 308u + 500 + 2,

S by1 + 291 + 1 + 17ye + 240 + y3 + 3yj3 = 462u + 751 + 3,

\ 10y; + 4y1 + 291 + 16y2 + 2ys + y3 + 3y3 = 462u + 750 + 3u.

Bapuant Ne61
CI/ICTGM& ypaBHeHI/Iﬁ OIINCBIBaIlOMINX JUHAMHUIYECKYIO CUCTEMY:!

)

20y1 + 1241 + 241 + 1992 + 342 + 9ys + 4yis = 1936w + 35240 + 16ii,
Q 40y1 + 2441 + 441 + 3y + 1o + 11ys + 4yjs = 1936w + 3524 + 164,
| 30y1 + 1841 + 3¢ + dya + 4o + 2ys + s = 484u + 884 + 4ii.

Bapunant Ne62
Cucrema ypaBHEHHUIl OMICHIBAIONINX JIMHAMIIECKYIO CUCTEMY:

(
102y; + 1841 + 341 + 18ys + 3yja + 93 = 770u + 125% + 5,
q 34y1 + 6y1 + U1 + 6y + yo + 2y3 + Y3 = 770u + 1254 + 5,
\ 102y; + 18y1 + 3y1 + 4yo + Yo + 2y3 + y3 = 770u + 1250 + 5.

BapuanT Ne63
CI/ICTeMa yp&BHeHI/Iﬁ OIINChIBalOMNX JNHAMWIYCCKYIO CUCTEMY:

.
5241 + 2001 + 261 + 26y + A4ip + 243 = 2772u + 4500 + 18,
78y + 30y1 + 3y1 + 18ys + 3ys + dys + 4ys = 5544u + 900w + 36,

| 104y1 + 40giy + 451 + 3y + g2 + Tys + 44js = 5544u + 900 + 36ii.
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Bapunant Ne64
CI/ICTGM& ypaBHeHI/Iﬁ OIINMCBIBalOMINX JUHAMHUIYECKYIO CUCTEMY:!

4
260y, + 5641 + 491 + 20y + 3y + Sys + 2y3 = 1014w + 1564 + 61,
130y, + 2841 + 241 + 6y + 3o + 11y + gz = 1521u + 2344 + 9ii,
260y, + 5631 + 491 + 12y + 20jp + 14ys + 4yjz = 2028u + 31210 + 12ii.

Bapunant Ne65
CI/ICTGM& ypaBHeHI/Iﬁ OIINCBIBaIlOMINX JUHAMHUIYECKYIO CUCTEMY:!

)

52y1 + 2041 + 241 + Ty2 + Yo + Y3 + 293 = 1728u + 2881 + 12ii,
§ 2631 + 104, + 91 + Sya + 1o + 3yz + 4ijz = 3456u + 5760 + 24ii,
| 78y1 + 3041 + 351 + Gyz + g2 + ys + 2ujs = 1728u + 2884, + 12il.

Bapuant Ne66

Cucrema ypaBHEHHUIl OMICHIBAIONINX JIMHAMIIECKYIO CUCTEMY:

,
29y1 + 441 + U1 + 23y2 + 3uj2 + Y3 + Yz = 672u + 1044 + 4,
87y1 + 1241 + 351 + 29ys + 44p + 1243 + 4yjs = 2688u + 4161 + 164,

116y; + 16y; + 47, + 20ys + 342 + 13y3 + 413 = 2688u + 4161 + 16ii.

BapuanT Ne67
CI/ICTeMa yp&BHeHI/Iﬁ OIINChIBalOMNX JNHAMWYCCKYIO CUCTEMY:

(
120y; + 3691 + 391 + 25ya + 442 + dys + 3y3 = 4536w + 702u + 274,
S 80y1 + 2441 + 20 + 5ya + v + 11ys + 44j5 = 6048u + 936w + 361,

| 160y + 484jy + 4gjy + 24ys + 4gia + 2y3 + 2ujs = 3024u + 4681 + 18ii.
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Bapuant Ne68

Cucrema ypaBHeHI/Iﬁ OIINMCBIBalOMINX JUHAMHUIYECKYIO CUCTEMY:!

)
80y1 + 2441 + 2471 + 30ys + 4js + dys + 445 = 5148u + 8644 + 36ii,
S 120y1 + 3651 + 341 + 21ys + 34js + 3ys + 3ys = 3861u + 6484 + 27ii,

| 160y + 4841 + 491 + 1245 + 242 + g3 = 1287u + 2160 + 9ii.

Bapuant Ne69
CI/ICTGM& ypaBHeHI/Iﬁ OIINCBIBaIIOMINX JUHAMHUIYECKYIO CUCTEMY:!

.

92y + 4y + 2y1 + 16y2 + 2yo + 2y3 = 2288u +- 384w + 16w,
§ 104y; + 8y1 + 491 + 32y2 + 4yo + —2y3 + 213 = 2288u + 3844 + 164,
\ 78y1 + 6y + 3y1 + 33y2 + 4y2 + —3y3 + y3 = 1144u + 1924 + 8.

Bapuant Ne70
Cucrema ypaBHEHHUIl OMUCHIBAIONINX JIMHAMIIECKYIO CUCTEMY:

(

150y; + 4241 + 341 + 6y2 + o + y3 = 1512u + 2344 + 9ii,

150y + 4231 + 331 + 6y2 + 1o + 2y3 + 3yj3 = 4536w + 702 + 27ii,
| 200y1 + 563j1 + 491 + 5yo + g + 2y3 + 3yjs = 4536u + 702 + 27ii.

7\

BapuanT Ne71
CI/ICTeMa yp&BHeHI/Iﬁ OIINChIBalOMNX JUHAMWIYCCKYIO CUCTEMY:

)
260y, + 3291 + 441 + 23y2 + 3y2 + 3ys + 3ys = 864u + 1444 + 61,

4 6591 + 81 + Y1 + 35y + 44> + —2y3 + Y3 = 288u + 484 + 2,

\ 130y; + 1691 + 291 + 34ys + 4yo + 4ys + 4y3 = 1152u + 1924 + Su.
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Bapuant Ne72
CI/ICTGM& ypaBHeHI/Iﬁ OIINMCBIBalOMINX JUHAMHUIYECKYIO CUCTEMY:!

4
39y; + 1851 + 341 + 15y + 35 + y3 + 41j3 = 7056w + 10081 + 36ii,
S 5211 + 244y + 44 + Syo + 24jp + —y3 + 43 = 1764w + 2520 + 9,

Bapuant Ne73
CI/ICTGM& ypaBHeHI/Iﬁ OIINCBIBaIlOMINX JUHAMHUIYECKYIO CUCTEMY:!

(

135y1 + 1841 + 341 + 33ys + 44ja + 5y3 + 3y3 = 4158u + 6750 + 271,
q 180y; + 244j; + 431 + 32y5 + 44jo + —y3 + 13 = 1386w + 2251 + 9ii,
| 4591 + Gyj1 + g1 + 26y2 + 3gia + ys + 4yjs = 5544u + 9001 + 361i.

Bapunant Ne74
Cucrema ypaBHEHHUIl OMICHIBAIONINX JIMHAMIIECKYIO CUCTEMY:

(
100y, + 2841 + 211 + 632 + 1o + 11ys + 345 = 1815u + 3307 + 154,
q 100y, + 281 + 251 + 30ys + 4yjo + 9j3 = 605u + 110w + 5ii,

| 100y + 284js + 257y + 30y2 + 4gia + 8ys + 3yjs = 1815u + 330i + 15ii.
BapuanT Ne75

Cucrema ypaBHeHI/Iﬁ OIINChIBalOMNX JNHAMWIYCCKYIO CUCTEMY:

(
146y + 3241 + 291 + 30ys + 44ja + 2y3 + 243 = 2912u + 4324 + 161,
§ 73y1 + 169 + 1 + 23y2 + 352 + 3y + 243 = 2912u + 4324 + 16ii,

| 2191 + 484j1 + 3471 + 13y2 + 242 + Tys + 3yjs = 4368u + 6484 + 24ii.

| 391 + 18yj1 + 351 + 21yz + 4jp + —2ys + 243 = 3528u + 504u + 18ii.
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Bapuant Ne76

Cucrema ypaBHeHI/Iﬁ OIINMCBIBalOMINX JUHAMHUIYECKYIO CUCTEMY:!

)
52y1 + 2001 + 201 + 1615 + 34 + ys + 435 = 1344w + 2084 + 8il,

o

78y1 + 3041 + 301 + 3yo + o + 2ys + 34j3 = 1008u + 1561 + 6ii,

| 2691 + 1041 + 91 + Tlyz + 24 + —y3 + 4is = 336u + 520 + 2.

Bapuant Ne77

Cucrema ypaBHeHI/Iﬁ OIINCBIBaIlOMINX JUHAMHUIYECKYIO CUCTEMY:!

(
267y1 + 30y1 + 391 + 4y + Yo + Y3 + 2y3 = 1232u + 2004 + 8,
356y, + 4041 + 4g; + 10y + 21jo + —y3 + 1j3 = 616w + 100u + 4ii,

7\

| 2671 + 3041 + 3y + 2545 + 4y + 4yis = 2464u + 4004 + 16ii.

Bapuant Ne78

Cucrema ypaBHEHHUIl OMICHIBAIONINX JIMHAMIIECKYIO CUCTEMY:

(

T2y1 + 2441 + 471 + 28y + 44 + 15 = 1638u + 2431 + 9,

36y1 + 1241 + 201 + 14y + 24 + 14y + 4dgjs = 6552u + 9720 + 36,
| 5491 + 1841 + 341 + 5ys + 12 + 1y + 3yis = 4914u + 7290 + 27ii.

BapuanT Ne79

Cucrema ypaBHeHI/Iﬁ OIINChIBalOMNX JNHAMWYCCKYIO CUCTEMY:

,
73y1 + 1641 + 91 + Tys + 1o + 3ys + 245 = 1540u + 2500 + 10ii,
S T3y1 + 1631 + G + 23y2 + 3ijo + —y3 + 13 = T70u + 1254 + 5ii,

| 73y1 + 1641 + 51 + 31yz + 4gip + 2yjs = 1540u + 250 + 10ii.
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BapmnanTt Ne80

Cucrema ypaBHeHI/Iﬁ OIINMCBIBalOMINX JUHAMHUIYECKYIO CUCTEMY:!

)
267y1 + 4841 + 391 + 4ys + o + 43 = 1078u + 1754 + T,
267y1 + 4841 + 391 + 18ys + 3yjo + —2y3 + 43 = 1078u + 175w + Tii,

Bapuant Ne81

Cucrema ypaBHeHI/Iﬁ OIINCBIBaIIOMINX JUHAMHUIYECKYIO CUCTEMY:!

(
T3y1 + 641 + G + 23y + dijo + 25 + 34js = 2940u + 4207 + 15ii,

7\

14631 + 1231 + 291 + 4ya + 1o + Tys + 41j3 = 3920u + 560 + 20,
| 73y1 + Gyj1 + 91 + 23y + 492 + —2y3 + yis = 980u + 1401 + 5ii.

Bapunant Ne82

Cucrema ypaBHEHHUIl OMUCHIBAIONINX JIMHAMIIECKYIO CUCTEMY:

)
50y; + 1641 + 241 + 252 + 3y + 3ys + 3yjs = 2772u + 48310 + 21,

q 100y; + 3241 + 441 + 5y2 + o + y3 + 43 = 924u + 1614 + 7i,

| 50y1 + 1631 + 241 + 2592 + 3yja + —ys + 4js = 924u + 1614 + Til.

BapuanT Ne83
CI/ICTeMa ypaBHeHI/HU/I OIINChIBalOMNX JNHAMWIYCCKYIO CUCTEMY:

)
200y, + 56y + 4y1 + 17y + 3y2 + y3 + 2y3 = 2496w + 4000 + 164,

q 200y; + 5631 + 431 + 3y2 + v + y3 + ¥z = 1248u + 2004 + 8ii,

| 1501 + 4241 + 391 + 18y2 + 392 + —ys + 1js = 1248u + 2000 + 8.

| 356y1 + 64gis + 4gjy + 10y2 + 24> + 2y + 4yjs = 4312u + T00i + 28ii.
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Bapunant Ne84
CI/ICTGM& ypaBHeHI/Iﬁ OIINMCBIBalOMINX JUHAMHUIYECKYIO CUCTEMY:!

)
136y1 + 3241 + 291 + 22y + 4yjo + 4ys + 243 = 2772u + 4500 + 181,

{ 68y1 + 169, + 1 + 23y2 + dajo + 4ys + 243 = 2772u + 4500 + 18ii,

| 136y1 + 3241 + 241 + 4y2 + g + Llys + 3y = 4158u + 6750 + 27

Bapmnant Ne85
CI/ICTGM& ypaBHeHI/Iﬁ OIINCBIBaIIOMINX JUHAMHUIYECKYIO CUCTEMY:!

4
232y1 + 2441 + 491 + 20y + 4yjo + 12y3 + 4yjz = 4312u + 7000 + 28,
1169, + 1291 + 251 + 4y + 3o + 15y3 + 43z = 4312u + 7000 + 28ii,
1743, + 1831 + 351 + 3y2 + 1o + 15y3 + 4ajs = 4312u + 7007 + 28ii.

Bapuant Ne86
Cucrema ypaBHEHHUIl OMICHIBAIONINX JIMHAMIIECKYIO CUCTEMY:

)
226y + 2841 + 201 + 26ys + 4yjo + 1j3 = 728u + 108 + 4ii,
226y, + 2841 + 201 + 19y + 31jp + 13ys + 44j3 = 2912w + 4324 + 16ii,
| 2261 + 2841 + 251 + 19y2 + 392 + ys + 13 = 728u + 108w + 4il.

BapuanT Ne87
CI/ICTeMa yp&BHeHI/Iﬁ OIINChIBalOMNX JNHAMWYCCKYIO CUCTEMY:

(
102y1 + 3091 + 391 + 29ys + 4yo + 8ys + 4y3 = 4312u + 700u + 28ii,
S 68y1 + 200, + 291 + 14yo + 290 + 10ys + 44js = 4312u + 7000 + 28ii,

| 136y + 404y + 451 + 4y + g2 + 2ys + g3 = 1078u + 1750 + Tii.
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BapmanTt Ne88
CI/ICTGM& ypaBHeHI/Iﬁ OIINMCBIBalOMINX JUHAMHUIYECKYIO CUCTEMY:!

)
270y; + 5441 + 391 + 33y2 + 442 + Syz + 3y = 429u + 724 + 31,

o

180y, + 3631 + 291 + 3dys + 41jo + —y3 + 3z = 143u + 244 + ii,

\ 180y + 36y1 + 291 + 34y2 + 492 + dy3 + 3y3 = 429u + 72u + 3.

Bapuant Ne89

Cucrema ypaBHeHI/Iﬁ OIINCBIBaIIOMINX JUHAMHUIYECKYIO CUCTEMY:!

(
183y1 + 3641 + 391 + 6y + Yo + 2y3 + Yz = 484w + 884 + 4,
244y, + 484, + 49y + 32ys + dyjo + —y3 + 1j3 = 484w + 88 + 4ii,
\ 183y1 + 36y1 + 3y1 + 24ys + 3ya + Yy3 + 4ys = 1936w + 3520 + 164.

Bapuant Ne90

Cucrema ypaBHEHHUIl OMUCHIBAIONINX JIMHAMIIECKYIO CUCTEMY:

)
13691 + 4041 + 491 + Sy + %2 + Ty + 41j3 = 6048u + 9364 + 361,
< 68y1 + 2001 + 201 + 3dyo + 43)5 + 4ys + dyjs = 6048u + 936 + 364,

| 68y1 + 2001 + 201 + Ty2 + 4o + Tys + 4yjs = 6048u + 9361 + 36il.

BapuanT Ne91

Cucrema ypaBHeHI/HU/I OIINChIBalOMNX JNHAMWYCCKYIO CUCTEMY:

)
20y1 + 1241 + 241 + 22y + 44 + 8ys + 4y = 5824w + 8647 + 32ii,
§ 30y1 + 1841 + 341 + 3y2 + 4z + bys + 25 = 2912u + 4324 + 16ii,

| 40y1 + 24yjy + 451 + 1dyz + 3y + Bys + 243 = 2912u + 432 + 16,
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BapmnanTt Ne92

Cucrema ypaBHeHI/Iﬁ OIINMCBIBalOMINX JUHAMHUIYECKYIO CUCTEMY:!

)
20y1 + 1201 + 201 + Tyo + 1o + 2u3 + 4z = 168u + 261 + i,

o

20y1 + 1241 + 241 + 34ys + 44> + Sys + 3yj5 = 504u + 784 + 3ii,

| 30y1 + 1841 + 351 + 24y + 3yja + Iys + dyis = 672w + 104i + 4.

Bapuant Ne93

Cucrema ypaBHeHI/Iﬁ OIINCBIBaIIOMINX JUHAMHUIYECKYIO CUCTEMY:

)
54y 4 1841 + 341 + dya + 9o + ¥z = 392u + 561 + 2ii,
Q 54y1 + 184y + 311 + 251s + 4ujp + dijs = 1568u + 2244 + 8i,

| 72y1 + 2441 + 491+ By2 + 42 + ys + 2ujs = T84u + 1120 + dil.

Bapunant Ne94

Cucrema ypaBHEHHUIT OMICHIBAIONINX JIMHAMIIECKYIO CUCTEMY:

)
17y + 291 + y1 + 23y2 + 3yo + Yys + 3ys = 396w + 691 + 3u,
q 5lyr + 641 + 391 + 21y2 + 3y + 13y3 + 443 = 528u + 92u + 4,

| 34y1 + 4yt + 201 + 30y2 + 4o + dys + 203 = 264u + 460 + 2il.

BapuanT Ne95

Cucrema ypaBHeHI/HU/I OIINChIBalOMNX JNHAMWIYCCKYIO CUCTEMY:

(
122y + 249 + 291 + 16y2 + 342 + —ys + 2ys = 1344u + 2084 + 8ii,
244y, + 48y, + 491 + 14y + 3ya + —y3 + 2y3 = 1344u + 208u + 8ii,
| 12291 + 243j1 + 241 + 102 + 20> + —ys + 93 = 672u + 1044 + 4ii.
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Bapuant Ne96
CI/ICTGM& ypaBHeHI/Iﬁ OIINMCBIBalOMINX JUHAMHUIYECKYIO CUCTEMY:!

)

246y, + 631 + 331 + 21yy + 4yjo + —2y3 + iz = 1078w + 1754 + Tii,
§ 246y, + 631 + 31 + 9ya + 200 + dys + 3yj5 = 3234w + 5250 + 21,
| 246y1 + 61j1 + 331 + 3y + 42 + Y3 + 3 = 1078u + 1750 + 7il.

Bapuant Ne97
CI/ICTGM& ypaBHeHI/Iﬁ OIINCBIBaIlOMINX JUHAMHUIYECKYIO CUCTEMY:!

(
34y1 + Agjy + 201 + 3dyo + dyjo + 3 = 1078u + 1750 + Tii,

7\

3dy1 + dyji + 201 + 3dys + dajo + dys + 245 = 21560 + 3507 + 14ii,

| 5Lyt + Gyjt + 341 + 33y + 4o + dys + 243 = 2156u + 3501 + 14ii.

Bapuant Ne98

Cucrema ypaBHEHHUIl OMICHIBAIONINX JIMHAMIIECKYIO CUCTEMY:

(
68y1 + 1241 + 241 + 1615 + 24js + —ys3 + 4z = 1001w + 1684 + Tii,
34y1 + 611 + G + 35y2 + dyjo + 445 = 4004u + 6724 + 28ii,

| 10251 + 1841 + 3¢ + 1545 + 242 + 243 = 2002u + 3360 + 14ii.

7\

BapuanT Ne99
CI/ICTeMa yp&BHeHI/Iﬁ OIINChIBalOMNX JNHAMWYCCKYIO CUCTEMY:

)
73y1 + 6y1 + y1 + 3lys + 4yo + —y3 + ys = 1274w + 1890 + Tu,
219y, + 18y + 3g1 + 13ys + 2o + 10y3 + 41j3 = 5096w + 7567 + 28ii,

292y, + 2431 + 441 + 12y5 + 24 + Tys + 3yjs = 3822u + 5674 + 21i.



BapumanTt Ne100

Cucrema ypaBHeHI/Iﬁ OIINMCBIBalOMINX JUHAMHUIYECKYIO CUCTEMY:!

4
135y + 3631 + 331 + 632 + 1o + 15y3 + 4yjs = 2420u + 4407 + 20,
13541 + 3641 + 3y1 + 24ys + 3y + dys + 2y3 = 1210u + 2204 + 104,

180y + 48y1 + 4y1 + 23y2 + 3y2 + 13y3 + 4yz = 2420u + 4404 + 20u.
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[Tpunoxxenue A

IIpnmep BbIMOJTHEHUST PAOOTHI

B jlaHHoM NpuIozKeHuN TMPUBOJIUTCA MTPUMED BBITIOJHEHUS JaHHoi paboTol. B
poriecce HATMCAHUA NTpuMepa pabOThl JIJisd TPOBEJIEHNs] BCEX BBIYUCIEHUI MCIIO/IH30-

BaJIcd MaTeMarndeckuii maker Matlab.
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1 Bnibop 3amanus

cuctemy JinddepeHInaj bHbIX YPaBHEHMIL:

y

= (20.0% + 440.0s + 2420.0)U (s),

= (10.0s* +220.0s + 1210.0)U(s),

= (20.0s2 + 440.0s + 2420.0)U (s).

B coorBercTBum ¢ aByms nociaeanumu mudpamu 3aderkn N = 100 Boioupaem

(

135y1 -+ 3651 + 341 -+ 62 + 1o + 15y3 + dyjs = 2420u + 4400 + 204,
Q 135y1 + 3641 + 351 + 2415 + 342 + 5ys + 245 = 1210u + 2204 + 10ii,
| 180y -+ 484js + 45jy + 23y2 + 3yi2 + 13ys + 4gis = 2420u + 4400 + 20i

2 lTlonydeHue nepeaaTovHoOil (PyHKIIUN

OcymecTisieMm rpeobpasoBanue Jlariaca ncxoIHoil cucTeMbl ypaBHEHUI:

(3.08% + 36.0s + 135.0)Y1(s) + (1.0 + 6.0)Ya(s) + (4.0s + 15.0)Y3(s) =
(3.05% + 36.0s + 135.0)Y1(s) + (3.0s + 24.0)Ya(s) + (2.0s + 5.0)Y3(s) =

(4.05% 4 48.05 + 180.0)Y;(s) + (3.0s + 23.0)Ya(s) + (4.0s + 13.0)Y3(s) =

Tax Kak BbIxogHON curHast y(t) = yi1(t) paspemum cucreMy ypaBHEHUIT OTHO-

curesibo Y1 (s). st 9Toro mpecraBuM Moty YeHHYIO CUCTEMY B MATPHIHOM BHJIE:

3.0s%> +36.0s + 135.0 1.0s+6.0 4.0s+ 15.0 Yl(s)
3.0s%2 + 36.0s + 135.0 3.0s +24.0 2.0s+ 5.0 YQ(S) =
4.0s% + 48.0s + 180.0 3.0s +23.0 4.0s + 13.0 Y3(s)
20.0s2 + 440.0s 4+ 2420.0
= | 10.0s®> +220.0s + 1210.0 | U.
20.0s% 4 440.0s + 2420.0
Pemum o metony Kpamepa:
A
v = Sus)
A(s)
JIuct
15.03.04.10000000.000 KP p
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rie Aq(s) u A(s) - onpeesuTesn MpUBEICHHBIC HUKE:

20.0s% + 440.0s + 2420.0 1.0s +6.0 4.0s+ 15.0
A1(s) = U(s)det | 10.0s> 4+ 220.0s + 1210.0 3.0s +24.0 2.0s+5.0 |,
20.0s% + 440.0s + 2420.0 3.0s +23.0 4.0s + 13.0

3.0s%2 +36.0s + 135.0 1.0s +6.0 4.0s+ 15.0
A(s) =det | 3.0s> 4 36.0s + 135.0 3.0s+24.0 2.0s+ 5.0
4.0s% + 48.0s + 180.0 3.0s +23.0 4.0s + 13.0

Boraucmm:
A(s) = 2.0s* + 50.05% + 474.0s? + 2034.0s + 3240.0,
Ai(s) = U(s)(10.0s* 4 220.0s + 1210.0).
CreoBaTesbLHO:
Yi(s) = U(s) 10.0s2 + 220.0s 4 1210.0

2.0s* + 50.0s% + 474.052 + 2034.0s + 3240.0°
Onpenennm nepegaTounyo QyHKIUIO:

Y(s)

Uls)’

10.0s? + 220.0s + 1210.0

" 2.0s* + 50.083 + 474.052 + 2034.0s + 3240.0°
B jasibHeiiem OyaeM ncIoib30BaTh CJIEJIYIONEe CUMBOJIBHOE BhIPayKeHue IepeiaToy-

W(s) =

W(s)

HOIT PYHKITUN:
[3282 + 518 + bo
W(s)=— 5 5 .
a4S* + asS°® + ass* + ais + ag

3 ITloaydenne MaTpuUIHO-BEKTOPHOII (pOpMBbI

Ucnosb3ys 1osiydeHHyto nepeaTouHyo (PyHKIUIO OIPeIe/J MM MATPUIhI BXO-

JIATINEe B MAaTPUIHO-BEKTOPHYIO (DOPMY CHUCTEMBL:

15.03.04.10000000.000 KP
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rac MaTpulbl UMECIOT CJI€AYIOIINE 3HaAYCHMA:

0 1 0 0 0 1 0 0
0 0 1 0 0 0 1 0
A p— p— 3
0 0 0 1 0
a __ay _ az as 3240 2034 474 50
aq a4 aq a4 2 2 2 2
0
B— 0 O — (b_o b by b_3) _ (1210 220 10 0>
O ! ay ay a4 a4 2 2 2
1

4 Onenka HaAOJII0JaeMOCTI U yOPaBJISIE€MOCTH

OnenuM HAOJIIOIAEMOCTh CUCTEeMbI. [Iist 9TOro HeoOX0 MO TOCTPOUTH MATPHU-

11y HaOJII0IaeMOCTH:

Onpejeanm TpedyeMmblie CTEIIEHN MaTPHUIThl A:

0 1 0 0
1
y 0 0 0|
0 0 0 1
~1620 —1017 —237 —25
0 0 10
oo 0 0 0 1

Y

—1620 —1017 —237 —25
40500 23805 4908 388

JIuct
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0 0 0 1
—-1620  —-1017 =237 =25
40500 23805 4908 388

—628560 —354096 —68151 —4792

AP =

Torjia, Mpon3Bo/s YMHOKEHUE MATPUIL, COCTABUM MATPHUILy HAOJII0IAeMOCTH:

605 110 5 0

0 605 110 5
—8100 —5085 —580 —15
24300 7155 —1530 —205

Q=

st onpejiesieHnsi paHra MaTpHUIlbl UCIIOJIB3yeM Iporpammy B Matlab:

Q=[605, 110, 5, 0;

0, 605, 110, 5;

—8100, —5085, —580, —15;
24300, 7155, —1530, —205|;
rank (Q)

Panr marpunpbl zHabdonaemoctn pagen 4. Cucrema MMeeT IMOPsJIOK pPaBHBII
panry marpuiibl (). Ciie/loBaTesibHO cucTeMa HabJI0aeMa.

OneHuM yIpaBJisieMOCTb cucTeMbl. JJIs1 9T0ro HeoOXOMMO TOCTPOUTEH MATPHUILY

praBHHeMOCTH:
U= (B AB A2B A3B>, (3)
0o 0 0 1
0 0 1 —25
U:
0 1 —25 388
| —25 388 —4792

st onipejiesiennsi panra MaTpUIlbl UCIIOJIb3yeM Iporpammy B Matlab:
U=[0, 0, 0, 1;

0, 0, 1, —25;

0, 1, —25, 388;

1, =25, 388, —4792];

rank (U)

Panr maTpuiisl yrpasisgemocTs paset 4. Cucrema nmMeeT MopsiJIoK paBHbI paH-

Iy MaTpHuObl U. CJIG,ZLOB&TGJH)HO CUCTEMa yIIpaBJideMa.

JIuct
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5 Ilepexon K HabJaomaeMoii popme

st nepexonia K HaOJ01aeMOil (hbopMe HeOOXOIMMO IIPOU3BECTU paccyeT MaT-
PUIIBI HAOJTI0IaeMOCTH B 2KestaeMoil (popme. Cucremuast matpuia A, B »keaemoit pop-

Me OyjieT UMeTh BU/I:

000 —%
g o_ar_|roo0 -2
010 -2
001 —&

aq

ManI/IHa Cn CBA3U HepeMeHHbIX COCTOAHUA " BleOﬂHOFO CUTr'”HaJIa 6yﬂeT NMETDH BH,H:
C, = (1 00 0) .

Onpejgeanm TpedyeMble CTeleHn MaTPHUIbl A,

0 0 0 —1620
1 —101
A = 00 017 |
010 -237
001 -25
0 0 —1620 40500
22— 0 0 —1017 23805

Y

" 1 0 =237 4908
01 -25 388

0 —1620 40500 —628560

0 —1017 23805 —354096

K 0 —237 4908 —68151
1 —25 388  —4792

[Toctpoum matpuity HabH018eMOCTH IO (hopMmyie (2):

1 0 0 0

0 0 0 —1620
0 0 —1620 40500
0 —1620 40500 —628560

Qn:

JIuct
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[TocTponMm MaTpuily mepexojia OT UCXOIHOTO Da3nca K yKeJaeMOMY:

T=(Q.) Q. (4)
Jl1st HaxoXKJIeHusi 00PaTHO MaTpPUIbl UCIIOJIb3yeM Hporpammy B Matlab:
Qo= [1, 0, 0, 0;
0, 0, 0, —1620;
0, 0, —1620, 40500;
0, —1620, 40500, —628560]
inv (Qn)
PesyibraT paboThl IPOrpaMMbI:
1 0 0 0
Q )_1 B 0 —0.1462963 —0.0154321 —0.00061728
" | 0 —0.0154321 —0.00061728 0
0 —0.00061728 0 0
Torma maTpuia mnepexoja Oyaer:
605 110 5 0
T 110  —14.4537 —6.197531  —0.3734568
5  —6.197531 —1.339506 —0.06790123
0 —0.3734568 —0.06790123 —0.00308642
st epexojia K JIpyromy 0a3ucy UCIHOJIb3YIOTCsT (POPMYJIBL:
A, =TAT !,
C,=CT1.
st IpoBeieHnsI BhIYUCIeHNIT nctojb3yem nporpammy Matlab:
T— [605, 110, 5, 0;
110, —14.4537, —6.197531, —0.3734568;
5, —6.197531, —1.339506, —0.06790123;
0, —0.3734568, —0.06790123, —0.00308642|
A= [0, 1, 0, 0;
0, 0, 1, O;
0, 0, 0, 1;
~1620, —1017, —237, —25|
JIuct

15.03.04.10000000.000 KP
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C= [605, 110, 5, 0]
B—

[0;
0;
0;
1]
An = TxAxinv (T)
Bn = TxB
Cn = Cxinv (T)

B pesysibrare paboThl IPpOrpaMMbl ObLIN MOy YeHbI MATPHUIIbL:

0 0 0 —1620

1 00 —1017
An2 - )

010 -—237

001 =25

On2:(1 00 0),

0
—0.3734568
—0.06790123
—0.00308642

n2 —

Tax xkak marpuilbl A,s n A, COBIaJAIOT 3HAYUT IepexoJi K HabJo1aieMoil

dopmMe BO3MOXKEH U BBITIOJTHEH KOPPEKTHO.

6 Ilepexoa K BXOA-BBIXOAHOI dpopme

Cucrema 8 MB® npescrasiena B Buje (1). OcymiectBum npeobpaszosatne Jla-

IJ1acCa:

x(s)s = Ax(s) + Bu(s),
y(s) = Cx(s).

13 epBoro paBeHCTBa BBIpasnM Z(s):

z(s) = (Is — A) ' Bu(s).

JIuct
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[TojcraBum 1oJiydeHHOE BO BTOPOE PABEHCTBO:
y(s) = C(Is — A) "' Bu(s).
Orcroga nepejgarodnas yHKINs:

W(s) = % — C(Is— A)"'B. (6)

B kauecTBe NCXOHBIX MATPUIL UCIIOJIB3YEeM MaTPHUIbl CUCTEMbI B HAOJ110/1aeMOoii (hopme.

Paccyer BBIIIOJIHUM ¢ UCIOJIB30BaHUEM IIporpaMMBbI:

An= [0, 1, 0, O;

0, 0, 1, 0;

0, 0, 0, 1:

—1620, —1017, —237, —25]
Cn= [605, 110, 5, 0]

Bn= [0;

0;

0;

1)

I = eye(4)
syms s

W = Cnxinv (I*s—An)*Bn
B pesyiabraTe paboThl MporpaMMbl MOJIyUeHa MepegaTodHas yHKIINs:

W 5.0s% + 110.0s + 605.0
"~ 1.08% + 25.083 + 237.0s2 + 1017.0s + 1620.0°

YTO COOTBETCTBYET M3HAYAJBHON TepeaTouHOil (DyHKITIH.

7 OneHka yCTOMYNBOCTU CHCTEMbI

ILHH OLCHKN yCTOﬁQHBOCTH CUCTEMBI H606XO,ILI/IMO HaliT COOCTBEHHBIN YHCIa

CHCTeMHOM MaTpuiibl. J{7ist 95T0ro HeobXOMMMO PEIUTh ypaBHEHMe:
det(Is — A) = 0. (7)

s BeIaucIennsd KOpHel NCIOoJIb3yeM TTPOrPaMMYy:

JIuct
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An=[0, 1, 0, O;

0, 0, 1, O;

0, 0, 0, 1;

—-1620, —1017, —237, —25|
I = eye(4)

syms s

D = det(I*s—An)

Dn = sym2poly (D)

R = roots(Dn)

B pesynbrare paGoThl IPOrpaMMBbI IOy YeHbl CIeAYIONIe KOPHH:
51 =-—9, s9=—-6+4 3y,

S3 = —6 — 3], S4 = —4.

CHCTEMa YCTONYNBA.

8 Ilepexon Kk amaranaJjbHOIl (popme

JIEPMOHJIA:
1 1 1 1

S1 S2 S3 54

W= 2 2 92 2|~
81 S 83 854

&S s s

1 1 1 1
—9  —6+3] —-6-35 —4
81  27-36j 274367 16
—729 —54+297j —54 —297; —64

MaTtpuria nepexoa ompejie/sieTcst BblpazkKeHneM:

Ty=W'=

Tak Kaxk IeficTBUTEbHBIE YaCTU BCEX COOCTBEHHBIX UMCEJ MEHBIIE HYJIS, TO
)

st mepexojia K uaraHaJibHON (popMe HeoOXOIMMO MTOCTPOUTH MATpHUIly Ban-

15.03.04.10000000.000 KP

I13Mm| JIucT|  Ne qokxywm. Iomm. | /ara

JIuct

11




—2 —1.03 —0.178 —0.0111
—-1.62+2.087 —0.66+1.135 —0.0726 +0.197;7 —0.00214 + 0.01075
| 162 2.085 —0.66 —1.137 —0.0726 — 0.1977 —0.00214 — 0.01077
6.23 2.35 0.323 0.0154

st mepexona ucrnosibzyeM (opmyiisl (5). Paccdaer BBITOJHIM ¢ HCIOTH30Ba-
HueMm rporpaMmmbl Matlab:

Td = [-2, —1.03, —0.178, —0.0111;

~1.6242.08j, —0.66+1.13j, —0.0726+0.197j, —0.0021410.0107j:
~1.62-2.08j, —0.66—1.13j, —0.0726—0.197j, —0.00214—0.0107];
6.23, 2.35, 0.323, 0.0154]

A= 1[0, 1, 0, 0;

0, 0, 1, 0;

0, 0, 0, 1;

~1620, —1017, —237, —25]|

C = [605, 110, 5, 0]

B = [0;

Ad = TdxAxinv (Td)
Bd = Td«B’
Cd = Cxinv (Td)

B pesysbrare paboThl MporpaMMbl ObLINA MOJTYYE€Hbl MATPHITHL:

-9 0 0 0
0 —-6+4+3y 0 0
Ad = o) . ’
0 0 —6-3 0
0 0 0 —4

Cd:(20 80 + 150 80 — 1505 245),

—0.0111
—0.00214 + 0.0107;
—0.00214 — 0.0107j

0.0154

d:

JIuct
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9 IlocTpoenune pyHIaMeHTAJILHO MaTPUIIbI

pernenuii n odmero pemmenus OJ1Y

Bynem ctponth byHmaMeHTaIbHYIO MaTpUIly pemieHuii B 6asuce roe A = Ay,

TO €CTb ABJIAECTCA rZLI/IaI’OHa.HbHOIL/’I. TOF,H&:

es1(t—to) 0 0 0

0 es2(t—to) 0 0

@d (t, to) = O O 653(157150) O
0 0 0 eslt=to)

bynem nonarars uto ty = 0. Torma maTpuna mpuMeT BU:

e(=9)t 0 0 0
(—6+35)t 0 0
e
q)d(t7 tO) - 0 e(_6_3j)t O
0 0 0 e(—4)t

,HJIH ImoJrydenud O6HL€I‘O pemiennd HCIIOJIb3yEM CbOpMyﬂyZ
y(t) = qu)d(t)deo,

rie: Ty - Hafilennas pamnee MaTpulla mepexojia K auaranajbHOil popMe;
Cy - matpuna C' B guaraHaJibHON opMme, HalljleHHasT paHee;
(o - BEKTOP HAYAJIBHOT'O COCTOSIHUSI.

OcymeCTBHHH I[IEPpEMHOKCHNE MaTpul C y4ETOM:

Jjo —j¢ Jjo _ o—Jo
e’ +e Sln(gb) e e

cos() = e

noJsiydaeM obiree penienne cucreMmbl OJLY:
= (—40.0e” % +152.0e %" sin (3.0t) — 882.0e %" cos (3.0t) + 1.53 - 10%e )21+

+(—20.7¢77% 1 16.5¢ 75" sin (3.0t) — 446.0e” %% cos (3.0t) + 577.0e ") a0+
+(—3.56e"" — 9.66¢ " sin (3.0t) — 70.6e~*" cos (3.0t) + 79.2¢ ") w30+
+(—0.222¢7 %% — 1.07e %% sin (3.0t) — 3.55e % cos (3.0t) + 3.77e )2y

JIuct
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Beraucinm 3navenne y(t) npu HadaIbHBIX YCJIOBUSX:

Ti0=1, 290 =1, 230 =1, 140 = 1.

[To pe3yabraTaM BBIYUC/IEHUN COCTABIM TaOJIHILY:

t:| 0 | 0219 | 0437 | 0.656 | 0.875 | 1.094 |1.312|1.531| 1.75
y(t):] 720]629.371 | 363.755 | 171.609 | 72.792 [ 29.443 | 11.8 | 4.783 | 1.97

[Tposeniem unciennoe MozennpoBanne. [l 9TOro nCmoab3yeM MporpaMmy:

A=[0, 1, 0, O;

0, 0, 1, 0;

0, 0, 0, 1;

1620, —1017, —237, —25|
C=[605, 110, 5, 0]

B=|0;

0;

0;

1]

ya—[720, 629.371, 363.755, 171.609, 72.792, 29.443, 11.8, 4.783,
1.97]

ta=[0, 0.219, 0.437, 0.656, 0.875, 1.094, 1.312, 1.531, 1.75]
t=linspace (0,1.75,1000) ;

Wsys = ss(A,B,C,[]) ;

[y, t]=1sim (Wsys,0xt t,[1,1,1,1]);

plot(t,y,’
grid on
xlabel ('t ) ;
ylabel ("y(t)’);

_’7taaya7 ’r+’>;
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ylt)

W(s)

Ha0JI01aeMOi.

700 ~

600 -

500 +

400

300

200 ~

100 ~

“w”

peE3VJIbTAT aHAJIUTUIECCKUX BbIUMCJICHUI

SaKJII0O4YeHue

Bpra)KeHHﬁ, qTO IOoATBEP2KacT KOPPEKTHOCTDL IIPOBEJCHHDBIX BbIYMCJICHUIL.

CTaBJIEHNIO HailjleHa IepeaTouHas (PYHKIUsT CHCTEMBbI:

5.082 + 110.0s + 605.0

" 1.0s* + 25.083 + 237.0s2 + 1017.0s + 1620.0°

Ananus cucrembl Ha AnMHaMUIYeCKre U CTPYKYTPHBIE CBOIICTBA [TO3BOJINJI ycCTa-

[aJiv, 4TO IMOJATBEP/INJIO KOPPEKTHOCTH BBINTOJIHEHUST PACCUYETOB.

Pucynox 1 — Ilepexognoit mponecc: “-” - pe3yabTaT YUCJCHHOIO MOJenpoBann; “+” -

['paduk geMOHCTPHUPYET TOJHOE COOTBETCTBUE YHCJICHHBIX U aHATUTHICCKUX

B xo/1e BbIOIHEHNsT pabOTHI [I0JIyYeHa MaTPUIHO-BEKTOPHAsI (pOpMa, IIpeICTaB-

JIeHUsT uccyeyeMoit cucreMbl (eM. Boipazkerue (1)). [To MaTpuaHo-BeKTOPHOMY TIpeI-

HOBUTDL, 9YTO CHCTEMa ABJIACTCA: yCTOﬁQHBOﬁ, IIOJIHOCTDBIO praBﬂHeMOﬁ 11 IIOJIHOCTBIO

Taxkxke B pa60Te IIpoOu3BE€ACHO KOMIIBIOTEPHOE N aHaJIUTUYICCKOE MOJCINPOBa-

HUE JNMHaMUKN CUCTEMDBI. Pe3yﬂbTaTbI AQHAJINTUYCCKUX U YUCJIECHHBIX BHIYUCICHUI COB-

14k3Y
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