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_BBEHEHHEm

Vye6GHOe nocolHe couapunw 3anaun, NpeAHasHAUCHRHE - AAS
NPBKTHYECKUX BSAHATUR [0 H?PGY "Hareuawuuecnue OCHOBH TEOPMH
cncweu" Ba acnnny BSJTS paﬁoqaa uporpauua Rypca Hnrapuﬂ -
TAETCHA CTYASHTAM CHOLHANbHOCTH "ABTOMBTUKA M- yupaaaﬁnue B Tex-
H#MECKUK 'CHCTeMAX", BMy npenmecwnynr KypeH. "OCHOBH nncuperunn
vaTeMaTHiy", EHDHBH MATOMATUKA", “BHUMCAMTeABHHE - METONH W
nporpauumponaﬂae" B nacaﬁue nuznuenu pafiayd N0 aHAAUBY TpAHC-
NOPTHHX ceweﬁ " ceweﬁ HETDH Hccnenonaaan xapanwepucwun nepuro-
IMYeCKHX, HeNePHONMUCCKUX J- CAYUARHBX- CUFHAAOB, pemeHuo Awbde-
pemmﬂux ypaaﬂenuit uuucunaumm meﬂnm CHCTEMY BBTOMATHYS-
CHOI'O Yﬂpﬂﬂ-ﬂﬂﬂﬁﬂ o HPERGT&BJBHHHI H napaseTpax NPOCTPABCTRE
COCTORHUA, Bnaunwexhﬂyn YacTh ROCOCHA COCTABAANT BKCTPeManbike
safiaud. Mx pemaune noagolaeﬁﬁncaaaab SAPODHTMH COOTBETCTBYRMAX
METONIOB M npnoﬁpecwn neaﬁxnguuﬂa BHHHDMHTEJhHHB HaBHKK.  MB-3a
NPOCTOTH npegaaraeuux aauau npeAoaraeTCd pyusas peaanaalun
AArOPHTMOB, YTO nnanoau? ﬂque npaqyncrnonamh TOHKOCTH paaxnue
Hum ueronna R . -
~* Hypconas paﬁara Bﬁlnqaer B c&ﬁa BHIIOXHOHUE HECKOADKUX 3a-
DaHUA, cnownemcrnynmmz HB Y UaS ML pasnesaM. SANAHMA TIPeAYCMAT-
pPHBaKT noayqeﬂne aHaJIHTHUeCKOTO DEHBHHH sazay, BuOop a@PEKTHB-
. HEXX METOHOB WX DEDEHMA, B TeX cnyuaax. Tie aTo aeoﬁxonuuo HC-

NoJbIOBAHHE Hecﬁuahunx METOROB pemenua H BX- GD&BHHTEJBHYH
OLERKY, - - - .
Hypcunaa paﬁaTa nmopunaewca B BUAE D&QHETHD—HGHOHHTBILHOH
-gannckH Ha merax 11 @DpHaT&. Oanepnanne 3aNACKN ORpeAcaieTcH
GCHOBHHMH nyunmaun BREAHAR, ywoqnenﬂuuu NPUMEHWTEABHO K KOHK-
peTHOMY Bapaaumy Pemenue Haﬂaaﬁ aagauH - ZOAXHO BOACHAY¥LCH,
BOAMHN OHTD CCBUKM HA Hnnanbaonaﬂuoe npaBulo, Teopewy # T. K.
Ppamuuecnue uawepuaau Bununﬂanmcﬂ Ha ﬂTﬂBthHK IHOTAX W NOoAMmM-
BAvTCH B pacueruo-noﬂcunwe:huyn aanucrty
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1.2. Anamws ceted Devpu

CeTh DleTp¥ Bagjama Tpaduuecku (puc.1.23-1.28). B rabu 1.1
NpUBeACHN DABAWUHEHE BADHAHTH HAYANBHHX MapKNpOBOK ceTH (Bapu-
aTy 1-7, puc. 1.23, 1.27, 1 385 BBDH&HTH B-2D. ;_:Jm. I 24 1.25,
1.26).

BunosHuTh C.’!&W neﬁcwnm

1. OmifcaTh CeTh anammuecmm H MATDHUHEM cnncoﬁam

2. TIPOBEPHTD yc.nuanﬂ cpaGaThBaHus Kamnoro HB mEpeXoAos
¥ HAATM HOBHE Mapmtpoam, K KOTODHM npimene'r cpaﬁa-rbmanne Co-
OTPETCTBYIOOHX nepexnnba myTeM BHIIOJHE HHA ua'rpntnm npeoopaso-
BaHRA.

3.: ToCTpoUT: . ,uepeno noc-rmmcm Banaﬂmm CeTH.

4. TpORepHTH, aaﬁae'rcs! bt nocwmmﬂ onﬁa Ha MAapHKKPOBOIL,
foAyyaeMuX HA YeTBepTOM HAare noc'rpoeﬂnﬂ nepena COCTABUE ¥ pe-
BB MATDHUYHLE YDARHEHHH.
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Hpsve p, Il.na cem W3OOpaXceHHOR Ha pMC. T.25, an.mim o~
CEeROBATeABHOCTH ACRCTBHA, ynaaaum B BARSHMM. '

1. AHamwTHueckoe sapamme cetR TeTph: 2 {p,T7,01 ]ﬂ}

MiONeCTBO MOBMUNA P = APy Ps, p;, Py 1} momcno nepe-
xopoB T = {£,, -L,, +s }. Bavazbsad mpmtponmpl ~ [0 4031

T(d={p- ,p;} bt} {ps, P13},
I(él-’ {P‘l 0{*:} {Pupl Pﬂ}
[ (&) ip:} Oh)= {pv};

IHn of)- dywapm Bxoaumx H Buxnmmx WHIHAACHIMA.
WarpHunoe zagaide cerH fleTpi:

f1t 1+ o o} | -
D - {0 0 0 4% - MATDWIIS BYONHEX HHUWACHIMA;
J_O O 1 0}
. It o t o | |
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o 0o o0 i. - -
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Yedosse cpaCaTHBAHMA BHIIOEHAETCH, LEPEEOJ U, PaspemeH.
B) nepexoa tyt M z(0 0 11-D”
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- O
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DO e

1
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Q

i we i wn |
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Yeaopse CPaOaTHBAHMA He BHIOAMACTCH M nepexos t, 3a-
fIpeeH. |

OnpenelMM HOBYX MADKNDOBKY, [OJYUYEHHYND B peayanTaTe cpa-
CaTuBAHWA Hepexofia t,: |

}‘ﬂ- :ﬂﬂf {e)D. _fne {7(¢) =to101.

Hrai,
fo-1 t o
Ju“'-to.mal + [010) |0 2 1-1] =
- lo 0-1 1
- [04031 + [021-11 =106121.

3. JlepeB0 ROCTUMHMOCTH IAf 2alaHHOA HAUAALHON MAPKHPOBKH

{0, 4, 0, a1
tL\
ro 6, 1,
{0, 8, 2, 11 (0, 6, 0, 3
[0, 10, 3,01 (0,8,1,21 [o, 8, .1,
[ t/ %: ta/ \h_..

{0,10,2,11 - (0,10,2,11 [0,8,0,3] [G,10,2,11 [0,8,0,3)

18



4. OmnpefiesMM HOCTHNMMOCTH MApKHpoBKHM [0, 10, 2, 11.
CocrapisieM MATpHUHOE yDabHEHMe

0-% 1
10,10,2,11 = {x,, %;, X} |0 2 1
0O 0 -1

0

-
=> [IOXYUREM CHCTeMy YDABHEHMA:

“Xg + 2%y =10 - 4§
Xg +]{£"‘ x_.' -
“¥, Y X3 =1 -3 | : -
pellad Hﬁwupyn,naxonuu, gro x; = 0; x, = 3; x4 ~ 1. |
Mrax, mapkupopksa (0, 10, 2, 11 ROCTHRRMME H 1JA NOCTMRE-
HHA 3TOR NADKMDOBKYM HEOOXDRMMO, ' UTOOH nepeyton t, cpaboTaxr
3 pasa, a nepexon t, - OAHH pas. - |

-



2. m.m'rmmm OCHORH TEOPHM CMI'HAJOB

2.1 m:cxenaﬂaﬂne xapamepxc'rnu Henepmnnqecuux
curaa:un .

B Taba 2.1 npuBeficHH aHaMMTHUYcCKOE # rpaj#decioe OpefcTaB-
- BRWI PasHOTO PORa HelepuoBmueckux curnatob {(4) .  Jiad samanmoro
BApHAHTA HEOOXORMMO HOCHEeAOBATEEbHO BHIIONHHTH CAGAYDEHE ACRCTRHS:
1. PAcCUMTETH H HOCTPOMTH AMIAWTYAHO-YACTOTHHA M (asovacTOT-
HEA CHeKTPW CHIHAAA B NIOJOCE 4acTovr, OrpaHRuHBANNCH MOJLY b AYX Ha
ypoBHe He MeHee 10 X OT MAKCHMANBHOI'O 3HAUCHME.
2. BuuHCEUTD aBTOHDpDEJHHHDHHYﬁ PyHKIHO cnrnaaa.
3. [ocTpouTh Banacmc'rh OMpHHLK CNeKTpa OT nmenhﬂoc-m M-
nyabCa. - - :

4. annpommpcnafh CHI" Hax CHCTEMOR inuroHa.anHx HGJIHHOHDB
hmﬂnpa.
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2. 2. MocaeaoBaHHe XapakTeDHCTUK NMEepHOAWUCCKHX
CHIPHAJNOB

JIOMOAMUTS BAAAHHHIN HelEPHOAWYECKHR CHUI'HAN TAKHMM X CHF-
' Hanamy, TEepHOAIMYECKM CICRYOUMMH uePes HeKOTODHA MHTEpBAJN BpeMe-
ag T, npunge: a) T=T ; 6O)T=2t; »)T=3c; r)T=ip.

Jasa moayuMBmeACR RepHOAMUECKOR NOCAeOBATEeNbHOCTH BHTIONA-
HUTh CHSAYOUHE DaRZAHMHA:

1. PaccuWTaTb ¥ NOCTPOUTH AMIAMTYIHO-UYACTOTHHH M $asouac-
TOTHHIY CNeKTpPH CHUIHaMA. |

2. BouMMCAHTD DACHpefelEeHHEe MOWHOCTY N0 rapWoHuKaM. Onpe-
AeJUTh IMDHHY ClleKTpa CHIHIJIA. | —

3. llocTpodTh SaBHCHMOCTL HIMDHHH CNEKTpa CHrHaAa OT JAAK-
TeREHOCTH UMNYALCA, |

2. 3. ﬁccnenasanne_1apantepHnTuﬂ_cn?qaﬁﬂux
CHUIHAADE

CTauKoHapHEA cAyYadw? npottlece x(t) aanad Anbo KOppeXsaUH-
onroy Pyurupen Ky ('r.') , AMGO ClekTpasbHOR naorHocTHD Sx(w/ (oM.
Tata 2.2).

BHIIOAHHMTD CJAefyiiMe IAJAHWA:

1. OnpefieidTh HEJOCTAOIYN XAPAKTEPHCTHRY CAyYaRHOro npo-
lecca. HcclepoBarh BIMAHME HOSHfuUMerTOB of U /A Ha BMA HODpemi-
HWOHHOW QYHKUMH ¥ CMeXTpadbHOA MAOTHOCTH. - |

2. Onpentesuts 3OPeKTHBHYO WMDMHY AWy ciexrpa Sy lw/ .

3. OnpefesMTd KODPEAALMOHNRYND DYHRIMG ¥ ZWCHEDCHD cayda-
HHX NMPoIeCCoR G(

oty
gi)- T yy- Jxisyus.




%Enﬁm 2,2

gﬁ; K appeﬁ:amwm ouHkytsd Kx { ) ] |
, K(D)=h-L/A) rpu tefoa]
g A:-:COJ’?.S'f
P Kx ('C') = De - /] "'
] a0
3 A’x(?“) e “’.’T/cas;ﬁr
W E—— - . -~
| Kx(0)=De/™cosars 4 sinpiry)
151 XA (ﬂ“);‘-"— L
' _x [ ATt
6 [ Ky (?)“3“-25(#? |
7 {Ke(t)=ae ™" rsarer)
g | _ v 2 .2. H_
1 81 A, ('5')'“'-"?‘:9_—« i
Q1 Ax(t _ﬁjcaswm‘ |
I ‘Jl- -
| o ,sfj?u.ﬂaf'
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I S 2‘
il K (t)= of CO.8 o EH¥- “"‘é"t’

T Az = _ _
(" riekmporrsHas rnomHoc ms Sy (w)

| 73 | Sx(w) =S e—/ﬁmz | -

So npu WEL-Wo, o]
% | Si(w) = {0 7708 %zux 73

5 | Si(w)= Egi":f"ﬁ(o mzw)

| P,
16 ,S:/g(u)) = XZ402
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BHIOAKKTH NOCASHOBATEABHOCTD He gaug m-mux iuaﬂuu

1. PaccuuTaTh H NOCTPOATH amm:mao— YAcTOTHHA # ¢asouac-
TOTHHA CHEKTPH_CHrHasa.
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paccuirrany suavenun Alu), Blo).

IFliw)] . ¥(w). resyavraru pacueros ceesenn B Taca 2.3. Noaa-

o MOAYYSHHHM BHPEXRHMAM
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{07

| 1} 10% | Bfw). 10* |

|F (ol

w

40,53

00
r~ 1
w1l e
2
| -
0B | o
o el
< |

N

16,83

i
I
|
I
I
]

F=S I §
?
= 2 o
g (Ty]
o o
2 .
I~
(] -
™~
i
Te) >
(¥, LD
(- Lo
(2% )
f
e
&
wf) =

0,628

0.6

= e )

R



Ha puc. 2,7 ' npUEsieHs SMOAMTYIHO-YACTOTHHHE X §a3079aCTOT-
Huff CHEKTPH GHTHANA, | |

Kl

30
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b % 27 a w
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Wwip
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Puo. 2,1
2. BHUACHHTD ABTOKODPEISLMOHHYD GyHKIMI0 K(',f)

K($)= j}(f)- f(4-8)dt
o 4 i)
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p -
K- [urt.oa Cllt -« [aA(-8)-20 % 0dt ¢
5 .-
T i_‘.’.’_att Az 3 éz % |
' J““’Ff*) - ) = T (53 );*
2 |
3 £4 %*!
AL (4% 41 43, 2 £7)
* ?(?—5f T 5,;,7 i "'
| : o
2 L 1 s e _
G LR A ke 17 N

- ZFA'L '53 - _:‘:_.-r_’?f) |
e N 2 2/
u =0  KH(4)-0.

£
lpu £=0 K(g).e.‘i’_gﬂ_f.

3. PaccuMTarb ¥ NOCTPOKTH aMIANTYIHO-YACTOTHHA M (asouac-
TOTHHA CeKTDPH TIEPHOAMUECKOr'O CHryaza, ecad T =47

1(t)= %+ E (On Cornast + 6, Sinnast)

rie Q- %ij;(g@mta& I e’u--_%ff(f)&mwtdt.

AHTIJIHTYIIHE?’-‘J&CTDTHHH CNexTp CHUrHaja D}DGIIEJIHE!TCH B?n -
3 - - y 2 L n - I = W
HURM ,Qh_, Va,.%é’n, , a fazsoyacToTHHA *{:{w} a;wﬁg

2 n,
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Ha puc. 2,1 'NpUBBTEHE SMIIANTYRHO-4&CTOTEuE ¥ daszowacToT-
Hull CHOKTDH CHTHANA, | '

IF(“?A |
30
20
7}

Y(w)p
1;51--- |

"'f;;"'

Puoc. 2.1
2. BuuMCaWTb aBTOKOppensumonayw dymeumo K(4 ),

K(5)= [4e) fa-g)d
I |
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{ E-
T ﬂ dq ﬁ" t; E
* J““’ﬁ - ) b (5 );f
i |
3 tL.Ef!
GAY (4L g 43 e £7)
v (S-S a)|
! % -
B
2 L VL A .3 =
+ ﬂ%i-(tt"%%—*ﬂfﬁ"-jr + *357' ji£¢f EE}
o

u §=C H(4)-0.
w g=0 K (5= AT

3. Paccumrars ¥ NOCTPOWTH AMIANTYAHO-UACTOTHHA U (asovac-
TOTHHR CHEKTPH NepUCAMUYECKOrO CUryais, ecay T =47,

1(t)- %E'. + n?; (Qn Cosnuit +€¢§ch'_nwf)
% .

an =2 JHe)anwtdt | bu=flHE) Sinnwtdt.

AHHHHTYHHgiHaBTDTHHH CIIeKTp CHI'HAJIa ONpeliedAeTCsH BEPL -
122

HpeM 4, - Vaﬂz*ﬂ 2, . a fasouncToTHLR - ‘{:hu) = W‘fzg

rne

n On
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Y, pEa n = 1...10;

T NOXYYCHHHM BHDAvEHWAM PSCCUMTAHH gRavehva {,. €, . An,

Qo = 2,5,

n=1 a=1. 67% b=1.679  A=2. 374 ¥ =0. 785 pan.
n=¢  a~-0.000 b-2.026 A=2.026 W =-1.571
Ne=l a=-1. 087 b=1. 087 A=1. 537 WV =-0. 785
n=4 a=-1.013  b=0. 000 A-<1.013 =0, 000
n=5 a=-0.891  b=-0.391 A=0.553 - Y¥=0.785
n=6 a=0. 000 b=-0. 225 A=0. 225 ¥ =-1, 571
n=7 a=0.034  b=-0.034 A=D.048 W =-0, 785
n=8 a=-0.000 = b=0.000 A=0.000 = “$=0.000
n=9 a=0. 021 b=0. 021 A=Q. 029 =0, 785
n=10 a=-0. 000 b=0. 081 A=0. 081 w=-1, 571
A b
}
1,.
|
J l L. +» g Ll
w Aw 3w fw Sw 6w 3w fw W nw
. Puc. 2.3
"Pn. l '
0,35 |
_ l - fw w l £ Fw [
W [ o fw ] fw Fo nw
- 151+ 3f
e, 2.4




3. MATEMATMUECKOE OIMCAHWE JMHEAHKX CHCTEM
ABTOMATHUECKOT'O YTIPARIEHWS

3. 1. Jludﬂaepeﬂunamm ¥YDaBHeHUs ¥ NepelarTouHbe
dyuxim CAY.

lepe naTounas d:ymcunﬂ- w(p) IMHeRiHoA cHCTeMd MMeeT BHA:

| ﬁzp‘-r&ﬂ 6
W(P) p-*.,-g,,p +a,p+ap

BHAueHKS Hoamuuemon Q[ i bJ ONpeACAINTCS TabL 3.1 8
COOTBETCTBMM C HOMEPOM BADHAHTA BafauM.

BUIIOAHWTD CACAYOIME SANARMA:
3anucarh AnddepeHUHEABAOE YPABHEHHE CHCTEMH.
HafiTh KOPHW XADAKTEpPHCTHYECKOTO YDABHEHHA CHCTEMH.
OnpeneA¥TH YCTONUMBOCTE CHCTEMH NG KpHTepHD T'yphia
BHUNCINTDL MMIIYABCHYR NMEPEXOAHYD XApaKTepUCTHRY w(t).
5. HaPTH KOPPEeASLMOHEY® GYHKIDNO CHrHaza Ha BHXOAE CHCTe-

MH, eCO¥ Ha BXOAE CHCTeMb neficTRyeT Geln m:m C KOppeXdiWoHHOR

gyecment K (¥)=C% 51z) .
Kosdduimenr C 3agad p Tadcx, 3.1.

N

3. 2. MeTON NpoCTpaAHCTBA COCTORHHA

‘1. BanvcaTh ypaBHEHHS COCTOfIHHA CHCTeMH, MMeomed nepepa-

TOUHY® dyHKIMD WP),a:_anaHHyn B AyHKTe 3.1, B CTAWAANTHOR M HOp-
MAJLHON dopMe.

2. M30o0Bpasuth DJIOK-CXEMy MOZeJN CHCTeMd, RAPeJeTasleNHod

yPaBHEHHAMI COCTOSHMA B CTAHAADTHOR ¥ HOPMARBHOR (dObMe.
- 3. HaWTa peileH¥e YPaBHeHMW cocTonfuAa y(i) axdA oboux cay-

yaes, ecnug(o/#(:, y(ﬁ: y({j:a
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1% 3

Tabnuua 3.4
19 | 15 116 | 77 18 | /8
5 |1 {16 | 18 | 14 | 13
54 |59 | 76| 95 |63 | 54
4o | 20| 9¢ | 726 90 | 72
PARERE

G, 199101123 |12k 147 | 80 |104 | 68 | 257 | 255|436 1as (134 117|134 | 108 | 96 | 128 |15/
Go |f62 /g&‘} 15 | 2401 254|100 | #ho| 96 #7056 | 672 64 (264 |29 | 240 | {30 ﬂx#}i#a 330
b (o7 |2 loio o g7 20|77 {11417 |3 ]2]3]|4
b, 1915 1403 |aje |s]e|4)3 s (alalsr|z|5]3]4]5

Cbo |76 |2 4|5 6 e (56185233 ]e]3 16 71/ |
c lald |47 (a3 (4 (5|3 |7 816 43|59 18 |1 |5

| Vv



3. MATEMATHYECROE OIIMCAHME JMHERHHX CHCTEM
ABTOMATHYECHEOI'C YIIPABJIEHHA

3. 1. Hl!@epeﬂuna.nhnue ¥paBHEHWA M NepeAaTouYHhe
dyurnuw CAY.

flepeflaToumas dyHtges  w(p) mgmon CHCTEMH MMeeT BUA:
W(P) _ 6:}31' *5{)9 f'bﬂ
p-’ +.a;,-,p= + H,P + Qo

3HayeHuR KOSPPHIIMEHTOB Q‘ '} ba" onpeaeMsnTCa Tadtl 3.1 B
COOTBETCTBHH C HOMEDOM BapHMAHTA 3ajaul.

BHNOAHWTD CAeIVOIEMEe 3afaHnsd:

Ranucarh AnbdepeHUHaARHOE YDABHEHHE CHCTEME.

HafiTH KOPHY XapaKTePHCTHUECKOro YPABHSHMS CHCTEMH,
Onpele)MTh YCTORUMBOCTL CHCTEMH N0 XPHTepHD T'YPBHLRA.
BelYHCAMTD HMIYJABCHYN NEepPeXORHYID XapakTepHcTHKy wit).
HaltTH KOPPEAALMOHHYI JYHKIMO CHIHAAA HE BWXOAE CHCTe-

MH, eCli Ha BXOHe cnc'rew BefiCTBYeT Ge L msm C KOppelXfililWOHHOR .

gyucimen K (T)=c% 8(z) .
Kosddmimenr C 3afaH B Taba 3.1.

U ol

3. 2. METON NpPOCTPAHCTRA COCTOAHUA

1. Banycarb YPaBHEHUS COCTOAHHA CHCTEMH, MMenEeR nepefa-

TOUHYX GyHKIMD V(P) 3ajlaHHyD B MyHkTe 3.1, B CTEHAAPTHO W HOp-
MansHOR Jopme.

2. MBOGPEBUTH OJOK-CXeMy MONeNM CHCTEMH, NpejCTABICHHOA
YDPABHOHHAMM COCTORHMA B CTAHJADPTHOR H HODMAJBHON §opme.
-~ 8. Hawrhm pemenne ypaBHeHHt cocrosHua y(t) AmA oboux cay-

Y3eR, eCJH (o/‘C) yﬁ.)_'-: 9’(1.‘}*""0 '
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Tabauua 3.4
bao._. 1y | 15176 |17 (18 |18
a9 g5 lar (18 (24 (2w 8 (0 (44 (12 lea {as Lis Lan a8 42 |14 ] 13
Ca, 126 4% | 146 | fox |19/ a9z 17 |27 |56 |39 (53 | 69|54 |69 | 76| 95 |63 |59
a. 114 |60 |120]336 | 210| S0k | 20| 10 (18 |64 | 28 | 40 | 54 |40 70| 96 1126 90 | 72

o lg 2 ial2 22 i0ld (4 12 13 (4

| F 48 |3 4 213 1716 117

clelgig|sl6|ro|s|e 513 4|8
| EEREREZE

] | 34135 |34 135
G, (1814809 (20 20|17 |19 |15 |22 (28 {2R]22 | 27|19 (27 119 (/9 21 |2

Q; |99 {10 23 |124 1127 | S0 | 104 | 68 257 | 255|436 | 1457 | /34 | 111|134 1708 | 96 128 | 154
Qs {f62)158 ; 15 1240|254\ 400 | tho| 96 | 370 25¢ 672 264|264 |19 | 240 | (80| 144 | 190 | 330
5;0!;1006"7"{ 2,_*01'/_14faz_,i3£/,
16,'5’5[#3:,';5:#'51'4.:,(.@5”349
Cbe |76 245 s els 6523 323 |6]x]s|a
e Al e a3 4 |53 (86 4135198 |1 (S
AV



Ipume p. I]epenamqﬁaﬂ GyHKuMa IMHEAHON CHCTEMH

pi+3p+6 . .
p3+/9p +fﬂ!p+ f.!f) | >

Bbmonuma MOCAE IOBATEALHOCTD ZEACTBHA YKASAHHMY B 3.4 # 3.2.

Inffeperimaibioe ypaprenne, COOTBETCTBYCEEE TepPeASTOuRON
$yHxuun (3.1), HMeeT BHR |
P(L) + 18¥(t) + 108y(1) + 18Oy(t) = ult) + 3t) + 6R(L), (3.2)
J, ﬂi;, _ “f _ _ Dtﬂ_ . -ﬁs ﬂf ' ﬂn
rae u(t) - BXOAHO® BoSAeACTBHMe; v(i) - BHXONHOA CHIHAL

NpencraBuM ypaBnenue (3.2) B fapaMeTpax NpoCTHaHCTEA COC-
TOSHUA ¥ PemMM ero.

Cranfaprias dbpua YDBEH&I{Hﬁ COCTORARHA HMeeT mm

- X = AX + Bu ,
¥y =Cx+ Du. |

Bpech A - MaTDMEA JpOGeHHyca. DTO KRANDATHAW MATpHi,
pasMep KOTODOR onpefiedneTc NopRAKOM nnﬂ:@epenuua.nbmro ypaBHe-
HUR. DASMeNTH, cmnme HAA I'JAABHOR AMATOHAMBI —. eRMHULE; DJe-
MeHTH HUXHER c-rpmm 370 KOPUIMEHTH JNEBON YACTH ypusHeHUR

(3.2), BodATwe O npommmﬂmu{m IHAKAMM, RCe OCTHAJbHNe 3Je-
MEHTH HyXerwe. i :

'ﬁ'(p)

| {0 _.i . D-1 0 1 0
A-lo 0 1] ~-10 0 1}
e ~de -ole} 180 -108  -19] .
NS CHCTSM © NHNM BXOXOM ¥ BHXOZOM D - OAHDOJNRMEHTHAA

marputia, B - BeKTOp-CTOJNOSU, DJEMEHTH KOTODHX ONPENeAANTCH Ho
_ CREAYOMMN  COOTHOMEHHAAM: -

Deboepn, rae FL— NOPAAOK CHCTEMbI.

- G.f - gj-* pﬂ.- "'O(rl-*l E)'D
R= e:.t, | -é” #ﬁn-i -~ a(ﬂ.‘féf - dn-z 5»,
é# | ‘ -

L1 éﬂ_'}:: }3“,.. a(;-j_..; 6;1_.{ *‘o(n-:!én-# s - 9(959-
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 Marpuua C - 3To BEKTOD-CTPOKA, COCTOMNBA U8B n 'a.ueuen'_run,
NepBudl DJAEMEHT - SNMHUUA, OCTAXbHHe HyaM. C - {1 00 ... Ol.

- -

Jas paccMalpuBaEMOTO TPHNEDa
D= 61:’:}33 ={. | | |
, &- 8f:ﬁ&"‘"3.&°=i: o
B= 31 gz.*."’ }34""0{181"{!6“:*!{?
bsd, £, =Fp..,;z_5r.,1,€r*o(,5,:20&

o Cs [1o00]. .
OTcnn% , i _ ] T
| Xi'i 0 1 OF x.;‘ _ 1]'u
. i‘L =} 0 0 130 4 §-16 |
v -180 -108 -19§) X, 1202
a Xs] | 4 x-’j
| ey |
y~11001X%] +00]1-U
: (Xsf
'xi = ""—Iful
. . , &
1:.. =.£,;"f6u’,
Jo =~ 1800, 1084 - 194200, (3.3)
Y = La,

BIOK-CXeMa MONICEA MMEeeT BUL:

'fﬂd’l

Hasigjem pemenne. cucremu. ypabMelnf (3.3), ecAd HayaabHwe
yelosui  y/0) = (D) = 0, yi0) = 9.
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XapaxKTepHCTHUECKOE YDaPHEHHe CHCTEMH HMEeT BHJ j A—/\ EI 0,
rge E - efdHHURAR MaTDWIA.
PACKDHBAA ONpelesUTeNb, NONYYAM
A+ 19Xt +108) + 180 -0,
TOrfIa XapPaKTEPHOTHUECKME UMCAR MATDHUN A ( KODHH XapaKTeDHOTH-
4ecKoro ypamHemus) A, = -3, Aj= -6, A, = -10. Peuleuve ypasHenns

COCTOAHHA MOXHO 3aNHCATE B BHIC .
A (‘f-"'fu)
x(t)=x, € Bu&)e’”wdr

¢ to |
3nect £ - PYHAAMEHTANbHAT MATPHUA WM MATDHUA HSpEXOZs.
BauAC vy 2TY MATPHiY, NPeICTARMs €€ B BuUAe DRjA ¥B N 4jleHod

n-i
Mg b radta At AnedA

rae  Qo, Q,..., Qn-t - HewsBecTHHe KOIDHUUMEHTH.
BuMMCAMTD BTH KOI(MMLMEHTH - MOXHO, pemaR CUCTEMy M8 n
ypaBHe A

1A AR AT Tae] [ert
| : n-e | | ¢
A;, A’, IR 2 . a“ | ﬁli.

1

i

1 )n; :\n.. /\ ] On- é’ln*— .

. |

o,

I[J‘LH PACCMATPHBAEMOTO OpHMepa

¢ 0. Erad e Al

_ _ ) -_'3'3:..]

{-3 9 ][] t'e..ge

4 -6 36 || Q)= f*mf

4 -to toojjay |6 |
-3t

-3Q1+9a5-£
e
-6a,+36a,7 €
~ ot
q.-10a,+{000a,= £7"%.
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Bupasasi U3 3TOA CHOTEMH m bdu '
3 eHTH " 3
LHEHTH _@a; Ay, Q. noaywa

o= 286256 +a£4e'"’*
a,=0,76¢ " 11 + g1 ’of,
Qu = _0{0.5_&’”# -o,4d g7é% , a‘,aﬁe'mf
- e + o7 R ) o i
A 1o o 4| A el-1o -to8 -18 |
t.fxa .,{og -fﬁ.d} _ ‘_3&10 “fl ‘tﬁj.
Torpa - | .
T 23 0 0 % 25 0 07 ¢ lost o of,
=fo 2% 0 |6 +to -25 0 *lo o4 0
0 0 236) lo o -a51 o o o
o o3 0o\, [0 W 0]« 0 032 0 \-fot
+1p o o36le +lo O -4t + o 0,321
g 82 -14) |9y 17 268 [SR6-3kE -4
o 0 ooff [0 0 -o008) | 0 .0 BoY
_ | -3t . - -
¢ |-840 -508 -od8le +| 49 3% 132 £ +]-65 -33 -0}
O B TR T B L
pas 036 008 | t ras -4 o) [os w3 0 0f
= | |3 Tt -
i g2 -ole +{s &5 of € +]-648 - 325 034!
159 59 0.31 N 495 33.1 2:‘35 ] .' 655 88 46

VK
x, y, }"-"'gf xi-g_ CAE.A,I?BaRﬂhHO X:/OJ 9, X:(o} = 0=K,

T



x(t)= x(t)ex"(t). .
x'(f)=8'qt-x(a} = eﬂf'[g‘} =

4514 7 22,5 " T 56
H _3t "] -6t : ~{pt
- "-?G,li" 14 + {134,5 £ + "5‘{',3 Y
1155 | [-£05,11 | 549,7 |
* /|
+-T,
x"(}= J‘URJEM 5‘:{’3} yerh uft)= 9-1&).
0 | t
| ,~36 -¢(¢-t)
()= 79 K'B‘Jﬂ AT+ 918 -JE dT +
¢ D N -
] (¢ > 2,4 1 ct -1,59
_10{4-T. 1 -
F.‘?*/V-B'Jf T= (I-¢ ) Lisssl +(1-€ 13,62
o : | 1_"”:’_} | [~ ‘fﬂZJ
1,521
~fot |
- (1-€77) Lasa
1423,6
%5 NOAYYSHHHX BHpameRMA HAXONHM
| K,(t) ~ 25.749'” - 22,59‘“ + 5,759'fpt+ 2.4 - 2,49‘3‘&—
- 1p59 + -1.593*‘£ + 2,52 - 2,529-‘.fﬂé=' 23,359-3t - 20,919{*}

+ 2,520 1% 4,05.

V(b = XD, f :
y(t) = 23,3567 - 20,91¢" + 2,526+ 4,05 .



lipecTABAM YDABHEHUR COCTOAHWA B HOPMAALHOH dopme

4 =Ag B,
Y= Ceg +Dyu.
Spech /\ - AMATOHAAPHAA MATDHHIR
-}\1 0 0O 1-‘3 0 ©
A"o”_{\ag =10 -6 0
Lo 0 »d Lo o0 -101,

G(t) = M x(¢); 8,.=Mf"E,; L=CM; D=D,

rre M - MOHaJbHad MaTpHLA.

P4 4 47 T 1
M= Ay A dal= |3 -6 -10
2 2 1 9 36 100
. )‘1 kzr Asai - |
Hapewm M~ qufI: _i__ﬂ*..}&i*ﬂqi
’ ettt T
ﬂdac M - nopucoenuvngHHan MaTpMIA, 370 TpaHCHOpTHpOBaHHAA

MaTpYLa ainrelpanyeckux ZonolHeHudt
‘Haziem aarebpadueckue NONOAHEHHS MATPHLL M
Aot = 240, Byg = 210, Ay = -54, -
é;{ = -64 ' Az =91 3 AZJ = _2’?:
By ~ 74, A =7, Bss -3

{220 -84 -4
ﬂdJ'M - la2t0 91 71 det M- -84,

-4 ~27 -3

~

{r-—zqo 64 -4 ] 2 86 0,76 0,05 ]
M. 1l ;o 7). |25 -1,1-0,08].
-84 {1 -54 29 -3} 0,64 0,32 0,04]
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.- T h 2,86 '{.),.'?5 U,UE?
B" - M'_B= . .-*_.2* 5 _1’1. "0,-08‘ | "16 _ _1, .
. |10,64 0,32 0,04

T 1

C,-C-M=01001-|-3 -6 -10} - [111]

g
_-E

+ =~ 3G, + 0,80, o |
ds =~ 64,-1,06U0, . (39
y - 104 + 3,6 U, | |

AR AR

Efok-CXeNA MORSAH HMCOT BHL:




~ Hodziew pewenme chcre (3. 4).
- HaualbHue ycmnuﬂ
y(0) = G, }?fﬂ.’f = Y(O) = G U(t) = J. 1(!:)

Tak Kax g = u X, 70 R

. 1fo] - J(;fo) lf("}:‘— {"J‘
[Laj]—--w[x..w] el - §)-0,
gle)] Do) 0 0) = q(oJ- -

Glo)] [286 036 0,057 [9] [,
[q.(oj = |45 -1 *0:“] [] [ ~A2 5
LB o4 o632 ovd] O] 596 |,

?(‘é) Qaﬁ‘h#-r B{ ”(‘tjc‘lﬂz tldr. 'I -
0

G4} 4“48 *r o4 Bfe di‘# 43353 “ri4;
Galt)= - 22, 5"*“ 469 f e, = - 20,9/¢ %~ 1.93;

%(t)= 5% € "‘"1-5,5 QJE"MH’;& ,zs:zf +.a,z4

Y(t)- q,a: J¢ f;;(t) r @s(t) =

. ot ot
:4*#.5‘1-!3,35‘&’ 37 29 87 € g_féﬂg ror

Haizes KOPpeASLMOHHYD QYHKIHG CHI'Haka Ha DMXOZE CHCTEMH,
€CJM HA BXOAE NGACTBYeET ﬁem yM ¢ mumppﬂﬂmuﬂnﬂ DYHKEM-

el BHAa:
KilCr)= §* §(t) = 21 6Czf,
2ge  O(T) ~ geasma- oyt R
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Ch ./ iz, % ] W) Ko (T €Tl

3pecy W (tj BMIYJILCHAA NEpeXDAHAs XaPAaKTEPHCOTHKA CHOTe-

MH. JNA HaxoxaeMua w(t) npemcraBum’ nepeaarovHym® gyHwkuMe  w(p)
O B8 LY I00HM nﬁpaaou

w(p) = pi+3p+6 a b C

= —— - 4

- P“".f' iQP“'f_'{ﬂJ'P-r 80 P13 Pté PO |

Haﬂlleua, g c.
pit3pag = (a+6+c)p +(mmf.a£f-9f)/ﬂ~+f 60 + 308+ fJ’C)
arbec =4, a=0,3,
4,_f5a_.+/36+.9'c——5, = 6=-—z
gﬂa,fjt?ﬁffcfc _:6:,, : C = ;‘;?,17',
L _ - '

W) = 0,36 - 2676t | 5 po-10t,

£ e .
- 3%, - 3T, ~
-Kg('”)"‘ Jﬁ.se’tdr, 0,3¢ " " 81.8(T+T,- Ty )T, -
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4. METOIN OLTTHMM3AIMHK

4. 1. JuHeAinoe nporpaMMHpoBaHMe

B KaxioM M3 OVHKTOB 4.1..

AUHEAHOTG NPOTDAaMMMPOBAHM.
HHTB CJelyiupe AeNCTBHs:

.4. 38 npuBefieRH YCJOBHA Bapad
HeoOXonuMo MO¢AeA0BATEALHO BHIOA-

1. Ha@ity onTuMaibiwy  nxan X¥ am'rpeua.nhﬁﬁe 3HAUCHHS

byukimuys F(x}.

2. locrpours aaniauy, ABOACTREHHYD K chonﬂnﬂ,

pelMTL ee #

CPaBHUTL PEEEHUH NPAMOR W ABORCTBeHHOH 3afay.
3. ECHM peleHHe 33faUM He ABIAAETCH lLeJOUNMCICHHWM, NOAy-
UUTh LeJOUHCASHHOE -pelleliie NyTeM BBEACHMA HONDJHUTEEbHLX urpah

HHYERHA 110 METO&Y Fomoph.
4.1,

4.2
CFx)E Xt g 132752 +Bx,—ﬁmy Flo)= - X 18X+ Xy t Xy (mA2),

Hx, 430,122 Rxy -~ X512,
Iy =2y + 42y -2y 2 10,
/?,;r‘f-r.ix; -.ffl_

T:i20, {=1,5.

4.3.
Flnje Xot3XatRZs* Ty (maz),
x"f I;f'xs‘ij{ 5
‘I,fjx,, TIZ?ﬂ_, 'l"xy=f3,
Xoz0, i=1,%.

4 5

F(fx)= _*'f:«,“,-;l‘z + 315 *.:I'q(ma:x)J

X+l fj.x‘,‘f'#xq £ ?':
33.:‘...3:_,1-‘-'!21!9 =¥,
Xyt Xt Xy %12,
Xz 0, L=14.
4.1,
fo}: 91'4*5_1'4 fZ-T.s ~ Xy (m%JJ
Ao, + 42, + 2L & 12,
Z.Qf,rjx;,‘f.r_,'ff.rq /g,
S{', 3.1'& "f‘xq '-3)
Tzo, c=14,

“RX, + Xt 2 Xyt Ty "2,
XA X, ¢t Xy =20y 23,
N R 5", —
Xizo, ¢ =14
4.4,
Fx) = -I'f*f-r:.*‘?z.;*zx‘f (1),
~hp, t Xyt Xyt Ry Z 6
AXyt 2y 130, 2 1 (Q,
Xiz0, t= 1,4 .

4.6.

Floc)= 82,1 X, 3251 Ly (MAX),
~ Xy Xy t Xy t 22y %4,

: azx;fx;”jxq %3,
32, Xy tE2y SE,
rz0, 21,49,

4.8.

)= Xyt F2, 1225+ 2y (/naz),
E2,+ 3T, 1 X5+ Xy 520,
Yx,¢32, t Xy 412,
3z, ~22 tXs 66,

¥ 20, c=1,4,
43



4.9, | S 4.10, '
Fix)= 2443 x, - 25 fz.:r,y {M{aﬁ/__, . Fﬁ}*‘f&ﬂh*’f’:*xf‘rfm

X1tl2x, A+ 2= =4 If'faz-fz-f.‘.t’; -Ty =8,
3% -2y + Xy -Ty 23,  Lp,e By -2y -21-_,.-1’4
X, -Xyrlwy L7, L Xy Xyt dXy = =4,
X 20, f,'-tf,j-_ h - X220, (=15,

4.11. | . - 4,12, '

Fix)=22,4 122, + 107, + 33, (1min) /:("J =2yt 21y *3-'-’#%
~8x 82y t8wy 24, . 3x,r2zx, +x¢f.2=_,,-=ﬁ

Lyt 2 Xy -*é:r_,+x¢>-5 - :r,-ﬁx,,wx_,,:; g,
Xez0, i=fF : Xz, .r:—f'5

4.13. . .14

Flac)=2,-32, -.Z:r_., --31'5, (mac), /- 537!*9'14* £ *51'#0’"‘):
Z;-5Ty* 325+ 32, <1, 5 R A 25+ 32, £ 30,
Xyt 2, +3 0, - ::t:.,,é.z Jrf-rx_g,fz.t,ff.ry =’=3¢9

%30,i=0F ma0, (277
4.15. - 4,16, .

Fla)2,122,+ 2y 32, ~2xs(max) Fa)=x02s *‘-%*-er-z'rf""*l
Jf;'f 7715.& -1?31*?::4,—1?1'5 “",9 | x!'fr.t*z.rs-'lf
Zat8Xs+924+ 7 2, <25 m 4% ”'3-”5*-”4'“1'5' =,
A, +3x3fxy,,xd__?3 -T,«--'l";-rftjfl'y-/.!
 Xizo, i- .4.5' - ‘fz‘- 20, L= =755,

417, Al

/"/f't)- Tyt 2y +2 + Ty (mj , F[zjumuxgsxfxq(ma),
X+ 3x, 4 25122, 3, - 2f,.xxr+,€m_,_+.r¢_-:j;
Xy + 2y, - 2y + 2y 24, - 3X, e 2yt 3.’63?':5'2?4; <9
Ty — 2, +33‘*-1'¢5:f R .2:',,,1*235%,21’5, <6

.l';?c?,; /—4' P X 20, 5*1’7
44 o R



4190 '

4,20,

F(x) = a, +22, + X5 +f Xy (ma} Ffx)= 35 X, +3 :z:,, +4f.z'_; /mam:)

1}*.2.1'3 ‘4/xj“fx4f ..-"6
"X+ 3xy + R Xy 24,
'xtf'?ax {'.:Z—;

4. 21'

Sx,+42,t 32, -2y 410,
.3.27,7‘ x_¢,+4’1'37‘f2'9-—
Xzl , ¢ -/z,

423, |

Flx)--R x,+3 Xyr X3 r’max)

L Xyt X+ Xy 26,
"‘.Z:rffi'»r,,,-rjm <7
~A%-2, -r;f}.?ﬁj .'-5-4'; '-

KXz, _5#42,3.'

4,25,

Flxj=4x,+ ?z; +R Iy (hwz,)d,

x,+3x¢+x, ,:wé’
X zo, £=;:2,;.3.

4,27,

A%x)= 52, - 4:1’.-.,—*6’:233(”2%}
-r;‘f -:r,; 1".1'__.,.{;6
3':!3}'?"1‘:'"2-2?3 /?(

Xy 20, X320

.’Z,+2:z~f .2:'3 -IE.-J"
32, -%, v 22,770,
_rf sz‘z 7+ 33‘3'?5(2

X ;0 t -/23
4‘22‘ | ]

F/:c} 22, 1‘,. + 5 X -f-a"x,{ (mm) Ax)- .-?x, r#:q +4 x; *Iq(”'-”% |

W PES Sy Y +:r.,a-£
3.1',« f-’f:r, >3
_-rf'?'@_ t =1, 1{

424,
" Flx)= jx,fefxﬂfx, (maz)
' .x‘ff‘?.??‘ 44

X, t  RI % ?;:-

X+ 30, v 42, S 18,

4.26- | '
Flo)=hz,+32, 10, *J'IWM)
Xyt Xy Xt Xy 2,
fo'f' .xg .-1.-7?"'2
_.- - 32 féﬁri,ﬁ‘?
.rc%za =423,
4,28, . -
Flx)= /ﬁiﬁ;*zi”;+f23 (M:,j
Jxy ot X+ 024 36,
.2.1’,« 1‘7/{.1’;, ~Ts 24
Pyt A2 +.583::-2
__3:1114‘1’1 4 é_sz_%

xl:‘?"};_&.i'i*‘?;s'. "5_



4'%.

x,-rZ.Tz +3:x'3 +5—T(f ‘5‘20,

3x, -2, -5yt 102, £ 70,

:Ef'f.?ﬂzgfLérafthyrﬂé 45
X, =20, ¢ = *;:-4;

4.31,

4. 0. | 3
Flx)=2,+ 107, - X5+ 52, (max),
.1‘,-*.212 ~ Xy -y <2,
~X P Xyt 3 42y =2,
2y +5Xy + Xy ~ Xy =5,
X220, (=14

4.32.

Fla)=16 2y~ 34Xy -5+ 2 2y trrin) F(%)= 30+ 52, +4 205 (maz)

2y +3%,- 22+ 2 2% 14,
X4 Xy Xy =4
~ G Xyt BXy 16 s+ 2y S0
xﬂ‘?-’a} 'f": ﬁ '
.33, |
FlX)= 2y 420, # 20y (77001),
SRy v (L x, +AR,=9,
3z+ 42, 4925211,
Tize, e=4,23
4.35. | |
Flx)= {220 4 + 270, +62, (tnin)
RX 132,12 x5274,
X132, ¢+ X, 26,
Cx,t82, 420,222,
X320, £=1423
.37, -
“oc)=22, 132, + 42y (A2}
~rf*ﬁ12k1ﬂfhié:%
AXy— Xy +37, 210,
GX12%y + 23> 185,
 Xe30,0-14,2 3

g

LX 452, 1+ 25 £8
1'." 2'0: ‘-‘ = ’:!‘2;3'

4.34.
Fix)=/3z,~-92, +225+ 3 Xy fmay),
Ly=Xy t Xy-3H0= 2,
92 T~ Xyt 2y =4,
| X200, (=77%
4.36. -
F/xj: .Tf +.£'x¢,-.235 + .;rf{ /f'?‘u:!&,!
2.2!,*%4-425%1'5,:2,
By~ RXy+ X3 -0, 23,
Xy - Xy =4
Xe 20, c= 1,4,

4.38.
Fxj=x, TZLX"&f-Ij—.}qu
Tt LByt Xy S,
Lx,+ Xy= 11,
L, + Xy 270,
XozO, (=79



4. 2. HeJjvHeRHOe NPOrpaMMHpOBaHKe

4.2.1.9ﬁpreuaﬂhuue safiauy Ges OTpaRHUCHHMA. METOEM NPAMO-
TO MONCKa ZRf DYHKLMWH n mepemeHAHX. HANTH JKCTpemabHOe BHAaue-

Hde dyHRUMK B sagadax 4, 39,.

.4.56, WCRoXpsyA; a) wMeToR Xy-

ka-lxMBca; 6) MeTON Hauckopedimero cnycka; B) MeTof Howrowa-Pad-
coHA. ONTHMHAIALMOHHWA NpoHecc HauMHATH C YyKasaHHOA Toukn X°

4,39,

Rt 2 + 251, 4z +3omin)
*a 1, 1)
Y. 44,
F(;;), (I;“-I-IJ-‘”)LT (I; *x;." ;)l{m‘:u‘);
x°={2,0),
4.43.
Flx)=10x,+ {0z, -5t + 32, Xo(man)
X°=(0,0).
4H5,
Fa)= 5‘3:,-#5':::;-.75, -.‘l.’1, +4x, ZJ(MJ
X®=(2,3).
443,
Fix)eiiz, 2+ 2522, -5 (mas),
x°=(3,0),
4.49,
F{x)= 2% -fx,xsf‘fmafxx. (mew),
%= (4,5).
H.51,
Flt)s ~,z:|:, +6':c,, xf-2, (macc),
=(3,2).
4,53,
Fis)= (o}~ 2y 1)+ (2,2 (mend,
x° =4, 1).
4.5'51
F('I'J =2.]‘,,L-2T4x'1 - Eﬁ"qm; “hxﬂ’%
I““{L f)'.

4,40,
Flx)= 4xp X542, ~ 2 X0 (max),
X" ={1,3).
H.42, .
Foxje 222+ 2%, ~ 242, (men),
x°=(2,1).
444,
Flo)= 23Xy 1 2.2, 2y -J:.f. ; (maa),
x°=(13).
H.486,
Fla)= Xt 205 6 e ~H By + 2025, mon
Z°e(4,4)
q.H8.
F(x)=2x "+ 2 r-Lx x&*—’xt(ﬁw
Xe=(1,2).
4.50.
Flof= -y -4+ Xy +3 %, X (mace],
x°={(21).
4.52. | ,
Hm)ﬂﬂxf“gxz‘x:"'xﬂfz’xffmr"m),
x°=(3,0).
4.5, |
F(x)= 22165 -2 - &' (maz),
xe=(1,2}.
Y4.56
Flx}= 32y + 2] - Yty +5E, (min),
o= {{,1).

Hi



4. 2 2. Blcchemme aeanalm C orpanmm B H:a:.&on uﬂ

panay 4. 67..
CHOTEMA nnneﬂnbm urpmuuem

. 4,90 npnaeneﬁa KBRJIDATHYHAR W Hean F(xl :
onpefieAS KA OBANCTD nomrm

aHAYE RN nepemuaux (‘i}m aanatm mmm :ﬁﬂum m—

AyOmye e ACTHBAA:

1 Bannca'rb manna 'reopem
3aKaUH RB&HDBTHQHGI‘Q nperpammponanm

ncnu.u:bsya ne'rmi myc*mm nanpaamm'

| 2. PemuTd Banaqy.
BﬂﬂTennem

Eysarmwymamﬁ'__

3. Pemwrh aamy m'ronou nrrpadlm dryanmm.

y,5%,

)= %, - .9.‘1-1— fo —-Jl:,, *‘5-14-‘3;
Bxorx, 3,
Xy fn‘.ﬂ; ‘-L -
X, -.F a, | xj’ﬂ '

459,

Ff‘t}'ﬂf’-’xf‘?&-ﬁ'ﬁz@ "3-1-'-:, p

- .C.a;,vr Jx, £6, '

Xy 2, s,
- w0, z.,aa

- 461 | -
F(a.‘-}-r-'tf'ﬂtt-h.z,,ﬂh*h, ‘-
o dmamy 43, o
fx,,-,ﬁz, ﬁ.r _
.t,w,ﬁ,,#ﬂ

468
| F[&}-&x‘-tx,f(x,-rﬂt‘)

z{‘ft"-‘,
ﬁ-‘,"

-'m 0, rs?f»‘
465
' L‘;-.‘h,?ﬂ,
- ) 45, o

4

F(xJ*ﬁ?tﬁzr *‘fxnfz,h,

‘fﬂ

- Floe)s- fx,a- Zx, -J.*.e, - +_z;-,x‘

xrﬂ xx“ :

F@Jn (2 ifwfxfﬂ

fo *31‘; ?{Dr
-'cf fgj "ﬂ

xflﬂ 3&39

-‘fﬂt

Fc)=(x,-2af o725, ﬂ‘ "-4..
Tyt 2,
X1l ‘{r |
:l:,.;a :;-F@

a4

| m): (2,-2) "'('zf"’{xl-)) .

L4,
2:;*32.. 56

2,}0 .‘.!3,;3-0

6

Fx) ;}xf “iz;-xf }na +f—:m:, |
B2y ﬁi’, T
' -.‘l.'-, fz a2,
230, 3'1.,3'0



4,67, . g,
/-Z/QJ -;.:rf 771’ "21{ -3.5{'3 “*"Z-rng F/Zj" —.2;?‘2-.2}, v é.x,’ 1'4-*773',

fx,-:«z.z:,,,ﬂ 10, - o :v,-f.r&ss
TR X &2, | XA
| -27;' Z0, I;&C?. : ,_Z',PC? ‘.’Z.’&Pﬁ
4.69, 4.

Fﬁt) ~Xy 6'.1} ~xf-3x} M/.l}i_'; F/m_) =4t +J’_% f..tjff;z,z_,
4.:1!;1*31?,;5/.2 - | 33:,, *61'5-:./47 -
'Zx*'rldé ) - 41'.:,—“34’
Xz, Xy20. - ;;-,;,9 ,;r_g,.:--d?

4,71, : B - .72, . '- |

F&j /4-1}*/&14—2:' Jf_’,, ‘.2—',-,2‘“ Ffﬂy"*x,'ff.:l'; “v’-’f‘”z%‘i*%
"3$ff2.1?,,,e.-6 - Lyt Xy 56
a_’l_!,-rr&.{.% | | ¢2',r-..3
X z0, xga-,p_, | x}aﬁ? :C,g 20,

4.73. . | 4,74,

F@J"é'x,ffch; -12.1',» -—3@, +J%I,’g F(z) -ut}r/ﬂ.ﬂ,, N 1‘32:,,;1',.2;,
me-x_,,,az B Ryt 32,8,
33:,:*4'%5-_/2 . _,3:3,,5,@4 <,

- X200, X, 20 | xrf‘-"'t?_,_ J&.;,-.ap
4,75, | 4,76, _ -

Flx)=24x, +//f:t:,, -Rxt-a] 4::9,1? F/ z)= 331:; - X 33!"1*3.1‘,.13

Ie.ﬁfff'éfﬁi’_a__g) - fxf'f'*?ﬁzéﬁd?
Bt A X-Zyg2,

-Z'f?t") _2'3,3 57 _'-.Z,aa? ‘;f&’a&

4.77. | IR : R |

.F(x) 10%, ffmz Bx, 2.@;1‘1}:& Fx)=5x,- ;‘ng;,ry_ﬁ{z, z,
~ X+ Xy £ -3, 33?;*»&2‘2:}5'

"&xf*fx*‘&g - Xyt Xy = ¥,
X280, Xy 0. | Xy 20, =

FIre )



4.79. o 480. o |
Flx) = 4.::,*?.1'3 -*54:, -2, +£ zx, )= 8z, 46z, —127‘--2; :

33(:(" 44.'; 7’2 ) 32’3{1" -93: 6 |
x.r 33,:, _ - "‘-r{*-z:’z,-.‘é:f |
E@J"/J’xf*izn 2z Lz -zx,a:b. ) =8z, 0127, 2,5 22,

If-!-x& ‘-5- , .' _ ' .2‘1’*"2':6 ;é.;
2-1}‘1"1;?2 S | 21’;3‘.5_.2344’-!0 |
x,;,-*:—r? x,t_..:aﬁi e . x,.:-a? a2, ?ﬂ
4.83, 0 4Ba | |
T2 )= x, +£x,,-x, -z -'cﬂ Zz,x;, Fle)<t2x, -2} "'3-‘%*2@"’-'*
x’f'r"'&z S —;.2',-»43.2'442
_ 3’2'-’4‘13““‘/'2: .?3,.4.-4
a85. . ase -
(o)< 112, - 32, -~} -9z +.1;1;, F(:::) £z, - -7;2 -fr‘rixrxx,
RE~Xy %2, s '3-23#3-3‘-';-%0: .
‘ff?fgx&zéa- S o 4’22', f-_?,f.z_ z:fg
o f 4:*"'" o .2'.';#53 ._r‘;;:-o
w87 A 488.-_-'."" .
fae)<3 0,200, - -2, +é’-rf-’t'z, Fx)= 82, -2} 3-%1*&::,,
-1'5*-?_’; 5.5 - . - 3.1‘;-*.1:;?2 |
-?Ef"'_x.z".-f_ ) R e
K20, .ZV?G. | xf?‘-"’f? 1;-?-—*0
4.89, | 480, | .
) 462, 1 u:c,a 22, )= R, 4z, - 2 ‘37t
xf xgﬁi | | . : xf-f'-z:& 56 _
3.2; r.ﬁ'.z'_,iff Co - - - "‘-2.‘(1'-.2? .f
220, Xe20. . xap 2,20.

50



4.2.3. MeTOAM mueapnaamm :q:nﬂ 3ajfau yc.uonﬁnﬂ QITHMAZA-
uM#.” PemmTb 3ajaud 4.91...4. 102 nnﬂﬂu KD cnenynlm»tx HBTDHDB

- oTceranmUX MACCKOCTEH (aaropmu Re.um) -

- AHHEAHHX mm;mauuﬁ (a.arnpmu tIpam:a By.nhsiaa)

- cenapaﬁe.ﬁbﬂoro nporpmponaﬁnﬂ |

q.91. |
Fx)=(24-2)" + (ﬂca.-tjz (min),
402~ Xy 22, -

Xyt Xy 63,
Xy 30, T o2 ﬂ_ '

4.99%

F('IJL‘- 3'21 3{3‘; "” l’m'“"’)
x, +xre10,

Xt (-4 )‘s 9,
x.,?ﬁ m.t,?ﬂ

4,95,
("“-J" =& - 95:.("“"‘-‘)

H—xf -.1‘»,1, 5-"‘6-’!.
9 z’xi x.t-‘?“aj

xf 3*0: 143'0
4.9%
Fle)= xq +#m,, 5’:::,, ( min},
Xy 'f«:l'-.z ": ﬂ
LT 311!4_ 3".-5
X420, .34.? v.
4,99, - | -
Floe}<6x, 423, -1t ~x} (muj
Xy f.'l,, 72, |
Xyt 1.5 5 fﬂ-
X470, Xy ?’0
4y, t01.
F(m) qx{ 1'3!; f‘i’-g Q:x.,, (MJJ
- xf"'f' x;_, ‘1'

x!‘t" x,tl '?’-2:

‘-152 | .

Fla)= i(ﬂ-‘i 5J -f.t { m-“i-]

T 1exas,
Dér,uzz

‘£9‘i‘ |

Fla)- 22t (maz),
1‘; Tx,g ﬁa‘f
1'-: 3& éﬂ, :
_I:;Pﬂ xa-?'ﬂ.-

49. . |

F(lj x; fo.:.-r %‘(MJ
rf“fzj, 'r xlﬁq

3!39 x&?‘p
qﬂ: S -
F(:z)_-xf x‘*q:z,,-rf:.t{(mamj
| 1-, 2. 26,
. 1;1‘.34 2%
270, X370,
4,400, -
'F(x)=x,~5xﬂx,,. Gx;(mM),
| fnf“‘-".&ii‘
| x;"f -t‘ ?’fﬂ
.1‘;? ﬁ, 33439
y, fed, . - |
Fix)=1fe 2 3:::12:;. (MJ
| .32;"'-1&53
.‘D\ff 3ﬁ4éﬁr

51':3& , Xt BU
- 7



_ Hpm;.:. !hﬁﬂt :amr;—:emnoe BHBJ-IBHHE tﬁyummu a) MeTOAOM
HaMcKopeRMero cfiycka (mmm}, 6) ue-ﬂ:mou Iﬁ»mona—Padcona.
F{x]-—* f(:l?;f’-’r& J&xt -t.n xrxa(mm) 2° "[‘l .Z]
TousocTs pememm £€0,04. -
Ouepe Ritas 'rom npy htmcme Mancnuym tiwnﬂunu Bﬁtmc.lﬂe-rca

1o l!JOM.m x‘”ra j:x_”{ VFfi"‘)

rpe HEII!DBB.I&HH& ﬁnmm 3anaeTes BEKTOPOM rpaipenta Y F( x)
g F(::jn TOUMS .'x,"'. a BeauMHa wara nepemmennﬂ onpene-
XACTCH MHCROBLM namrbou A5 '

VF(II) [BJ;‘ - a‘f ] [H—-‘?x: I,g, 3-—1::,—-%]

vF(x)= [!f 5]

- Oeymctmau n:amm e 'rom x nno.un rpanuenra VF(xﬁ
® HoBy® TOUKY %'

-1 Mfk[:lw{ I [‘:“J

Be saunna - A% Ha aw6oM mare mspaema #a yesosi Oﬁecneue—.
H#ST srmpem @ymm B pawmrﬁnmmu nalrpauem .
| rbncmma mopmnam -mtm xi n mmm F‘(x). nuaqu |

Fl®) = ums.c‘) + 8243, - zmaz‘*)"l (2+3..e‘;"
- (1+5d'i(2+3.£)_ - 10 + 34L" - 2t

-5—- 34 - 143";1"'-'-'-0}: ‘.st"'.-.- 0 ééé-?. .-

B peanh-rate IIDCJIB nepBOTo mra mopmru ottepenﬂoﬂ roq-
'lﬂl !Imtsrtt&mon PABHLBH R

{+5 a'z.w,t [ MJ’J‘] |
[3&] [;+3.p,229?} J#’f N



BropoR mar.
VF(x!) = [-0,2831; 0, 4733] .
CocTaBastiole BEI{TDDE rpanuea'ra ,nuc'ra'roqﬂo BEMMKH, NOITOMY

PO IO IEIM OoNCH | L. -F _'_Q( VF(-T } |

_1-, 2, 1485 - 0,2831 4N
zt]™|2.0001 + 0, 4?33,;* |

FL) - 22.9‘05_ '+ 0,3042 4"~ 0,2503(d

73'5‘; = ~D,5DUG,L'+ 0, 3042; -‘,(‘, G, 6076;

3:; 1,9?65 -
..'IL 2, 9767 3

7 F xh’ - t0,1173; 0,0701] .

TpeTHA mar. - |
| :rf 1,9765 + O, 11?3&
ISy L2 9767 + 0, 0701t ],
F(ol") = 22 9?53 + 0, 018?(4') - 0 04065(.-6‘}"'
£ L -
%&1 = -0,0313,{, + 0,0187; AL*- 0,2207;

k]

g F(#) - [-0,0064; 0.0i1] .

YeTEEPTLHA war.

xs 2.0034 - 0O, 0064 A *
x,,," 2,9928 + 0,011 a{-"
P 4

F(,f’) - 22,9999 + 0, 0001519(4 ) -0, 00013252(4"‘)



| _ _ .
a5 =0 000159 - 2.0, 00013252 ; ol = 0,6111; .

'.‘.t;" ~ {1,9995
A | 7 jzoess

VF(I‘) - £0,0025; 0,00161 .
Banauﬂaﬂ TOVHOCTS noc-ruruy'ra TAK. KAK “ VF (x ‘f)ﬂ <&

Fma#_'zs

PefitM 5T¥ aanaw mronou Hbmona-l’arbcona. Ouepennaa TOUKA
mecme'rcﬂ B cmae-wrann ] nmamuaeu |

zet L 2%~ W(xR) VFGY),

ne. H(x) - Ha'rpnna I‘ecce WHRHHH F(x}, H (x) - oﬁpa-maa o '_
ITHOREHUID K H( X) uarpuu.a.

BZJB‘J:; | ﬁ-rl. | |

e d’cfﬁ/ - - onpeieauTedd m-rpﬁmi H Mr/f - IIDHGD&JIHHEHHEIR x H

lTpaua: ( Tpaﬁcnunnpoaaauaa m-rpnua a.nresr m&tleemx mnmeuun)
Hadnen a.nrespdmm nono.meﬂmi smiﬂma m'rpﬂnu H

Ay - -2; ﬁm-if idu*'*l -
. T"“‘?_ | -2 f AT {[‘2 f]
Y77 B DA A

ISR } T il

t?F(a:f) [+11-8-3, 8- 6-1] - Lo, a_] |
) C.Ia.nonarenbm B *rotme .:r 1'tl:rirm-:ulf'm: F{x} mcruraer muwm
| Fw = 23 e T -



~ llpmeep.  MAKCHMMBMPORATH F(x) - iix, + 8x, - zxf - x: X, X,
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1. Haxonuu HarpabBJeHu1e rpanueuwa B Tbl_me _Z‘ °
JF(x%) =111 - 4x, - %, ; 8 - 2x, - ¥,] ~ [5, 3} .
2. KoopruHaTH OuepéAHOM Touku noucka. X% = ¥ +ai"VF(x )

I

3. Onpepeimm NpOME XYTOK nonycrnm aﬂaueliua m NapaMeT-
pa. 4%, npm KOTOpHX Touka X' Gyger NpUHEANENATE OCAACTH AO-
HYCTHMHX 3HAYCHMURA nepeueﬂﬂux (OH3ID. Bast 9roro noncraauu KOOp~
AMHATH Toukd I f B OPpaHHYEeHHR - -

({+50°)-(2+34°) &0 [ 4°s05
3*{5‘4#‘*{1‘ fled &f& ._.___..:7-',, c&c 5&.0370‘3' .
1+3d° 20 ¢ > . |

{d® 2 -02
2+j’ol° 0

L ol® 2 - 0 6667
Hﬂﬁupaeu HauGolee CHJbHbe M8 NOAYUSHHLIX yc.noana TOPII&

~D,2 £ A" 003704 .

4,  Hafigem Be.:mtmﬁy oL° , woTopas oﬁecnequaae*r uaucuuyu
d))’HHuRH F(x). |

F)= 19+34° 34 (49
‘3%5-, 2 34~ 148l =0 | ?59#9,329?2_

Hannennast BemwumHa o ° He NpuHasiexr WHTepBaly, onpefe-
ACHHOMY B . 3, NOSTOMY NDHHHMAEM ol° = 0,0370YTipn aToM Ouepex-
Had TOUKA NOUCKOBOA TpaeKTOpMH OKRR3HPAETCR HA rpanuue oﬁ.lacTH
¥ HAXOAMTCA Ha TIPAMON, cmTBeTCTBymeﬂ HepDABEHCTBY

j-x:f "'4_1-'.:, =% {2.
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[ 1+5.0,03504) [ 4,4€52)

| 2."’3’:03104 .-'_1;1}.“”_. .

VF(x") - 14.1411; 2,60261 .
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Haripasaenne  $%

: m:maema ‘TEK, < UTOOM
. T pm lr.i -2 x' OuepeAHas YOUKE NHDHABA- -
.nema OJBH. . d m ue.m upn nepexone. x otlepennnﬁ TOUKE
YBEAMUMBANACD MAKCHMANDEEM oﬁpaam mlmaueane S" nama fAR-
AATHCH Demmleu aanaqn s

mae {gFls. 8% \q $%<0, lif‘ﬂsi}
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Bupaschie (3.1) sanucaHe-B BMEe DABEMCTBA, TaK Kait X ae-
XA Ha ApAMoA 3, +4.:r;, .—.m Ha (3.1) caenyer :

{
S, = ”'2',"' 51

sty Vk(s ')?t}(s;-J  s!)*+ _9—(9‘)

YcaoBHe HDDHHDI}BKH ﬁ,aer

¥ ' 1 -
};‘Sf :ii Sf"ﬂi-a.r Sz '"46
T.¢. Max Vf-— (v} s HOCTHTAETCH NpH .S; - 0 8; S,_, - -0,6.

Tipr ABMMcHWM M3 Touku TT B HalIDAB ZCHHH st ﬁy,neu JIBHI‘aTb*
CA N0 TPaHMYHON NpAMOA, KaK MOKA3aHo Ha pHe. 4. {.
6. NepexonuvM B Touky X *- .Z’ 1-4‘.5“

[=fY 41852 '_41 081 [11852+¢08
w2 L ar11|T7 [-e6] T |2, 0011- 064"
aa onpenenenus mopnnna-r Toukd I* D&Ccm'l‘pﬁu CHOTEMY
QrpaHnye Huf -

((1,1851 ro&zf) (z 1111- 6}6«(}50 Y Y723
/,ﬂﬂwa‘d 70 - _._5-.,,-, ¥ 21,4845
Lit11-~064"20 {4l 3408

Bropoe OrpaHuueHUe ONYCTHM, " raK kak Touka 2 ° FexuT Ha

- PpaHyUHON NpPAMOK e y |
~ L4815 = AT 06617,

7. HahmeM «F, II{U.Tone ofecnieunt wMaxKcHMyM F(X) B Haupas-
Jeamn  £f . Jam 5TOro MOACTABUM KQODAMHATH TOUKM 7'% B F(x)

FEt) =20, 15FF + 1, %6294 "~ 4 161"
. gﬁ =1, 7629~ 23.&:(‘-—0 o/":ﬂr”??
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Jro 3HaueHHe o( He NpHHAKASRKUT HANACHHOMY HHTEIJBBJIY
ATOMY NpHHUMACM a( = 0,6614 (BeDXHAN PpaHMua Hmepnm)
Torna

-1,7143, x & - 1, 7143 VF(){"') - [2,4285: 2, 35721

.z.
8. Touka X% npuﬂa,unem RB}"H upﬂuhm ClipefleAeMIN OrpaHy-
YeHWAMH 33J3auM, NOITOMY YCIOBHA ad J;' S0 aanumy-rca CHe Y RMM
ofpasoM:
-
S

Ls Hlst = 3sithe =0,
S L .
1 -1118 ] 7% S~ S.=0.

Orcona crenyer, qTU.gf =OHK 5,_ -—O T. €. HET TAKDrD HOBOI'O
Hanpasaenna, KOTOPoe MpHBeAC OH K YBeARYeHWO F(x), cAefoBa-
TeAbHO, TOUKa X' gsrdeTcs TOUKOR MakCUMyMa F(x).

g . F{x ) - 2(} B163 .



