Horywen GPIRCTEPETISTRYIEIR 1 BRIGILIETO OBPA3OBAHMS POCCHUICKOII OEEPALIMN

NHbopmauus 0 BAdAeNbLE:

®K1O: Ucaes Uropb MaromeoBuy

[lomkHocTs: MpopekTdPQTRPARLIOSTORYAAPOTBEHHO0E ABTOHOMHOE 00pa30BaTe/bHOE yUpexKIeHne
[ata nognucanus: 25.08.2023 14:54:39
YmkanbHbil NpoHAHHOHAIbHBII HccIe0BaTeIbCKHil TeXHOIorHYecKuii yHuBepcuteT « MUCHUC»

d7a26b9e8ca85e98ec3de2eb454b4659d061f249

BbICIIETr0 00pa3oBaHus

PabGouast mporpamma JTUCIUILUIMHBI (MOYIIs)

JIucKpeTHble U HeJIMHEHHbIE CUCTEMBbI
ABTOMATHYECKOI0 YIIPaBJICHUS

3akpernIieHa 3a HOAPa3AeICHUEM Kagenpa nHxeHepHOH KHOSPHETHKH

HanpaBneHHe IIOATOTOBKHU

01.03.04 TTPUKJIATIHAA MATEMATHKA

[podunn ANTOPUTMEI ¥ METOJIBI HAYKOEMKOTO IIPOTPaMMHOTO 00eCTIeUeHHUS
Kpammpuxarus Baxanasp
®opma oOyueHus o4YHast
OO11as TpyI0eMKOCTh 33ET
Yacos 1o yueOHOMY ILIaHy 108 @DopMBI KOHTPOJISI B CEMECTpax:
B TOM YHCJIE: 9K3aMeH 6
ayJUTOPHBIE 3aHATUSL 51
caMoCTOsITeNbHAs paboTa 30
27

YaCoOB Ha KOHTPOJIb

Pacnpe):leneHue YacCoB JUCHHUILIMHBI ITO0 CEMeECTPaM

Cemectp
(<Kypc>.<Cemectp Ha 6(3.2)
Kypee>) HUroro
Henens 18
Bun 3anaruit v | PO | v PIl

Jlexuu 17 117 |17 |17
JlabopaTopHsIe 34 134 |34 |34
Uroro ayn. 51 |51 |51 |51
KonraxTHas paboTa 51 |51 |51 |51
Cam. pabora 30 |30 |30 |30
Yacel Ha KOHTPOJIb 27 127 |27 |27
Htoro 108 [ 108 | 108 | 108




IIporpammy coctaBui(n):

Accucmenm, Kamenwuros Muxaun Anexcanoposuu

Pabouas mporpamma

I[HCerTHLle M HeJIMHElHbIe CHCTEMbl ABTOMATHYECKOTO yYipaBJieHusi

Pazpaborana B coorBercTBim ¢ OC BO:

CaMOCTOSITETFHO YCTaHABIMBAEMbIH 00pa30BaTEFHBIA CTAaHIapT BRICIIEro 00pa3oBaHus - OakanaBpuaT PenepanbHOe
TOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUpEXIeHHE BBICIIEro oopa3oBanus «HamoHanbHBIN HccienoBaTeIbCKIid
TexHosnorudeckud yausepeuter «MUCuCy» no Hanpasienuto noaroroBku 01.03.04 TIPUKJIAITHAA MATEMATUKA (npukas ot
02.04.2021 . Ne 119 0.B.)

CocraBiieHa Ha OCHOBaHUH y'-IC6HOFO IIaHa:

01.03.04 TIPUKJIAITHASI MATEMATUKA, 01.03.04-BITM-23.plX ANropuT™MbI © METOBI HAYKOEMKOT'O TIPOTPaMMHOTO
obecniedeHms, yreepxxaeHHOro YuensiM coberoM HUTY MUCHC B coctae coorserctryromieit OITOIT BO 22.06.2023, npoTokon
Ne 5-23

Yrepxkaena B cocrae OITOII BO:

01.03.04 ITPUKJIAAHASA MATEMATUKA, AropuTMBI I METOIBI HAYKOEMKOTO IPOTPaMMHOTO 00eCIICUeHHS, YTBEPKICHHOM
VYyensim coBerom HUTY MUCHUC 22.06.2023, npotokost Ne 5-23

Paboyast mporpamMmMa o7100peHa Ha 3acelaHuH
Kadenpa un:xeHepHoii kuOepHeTHKH

[Iporoxomn ot 23.06.2021 1., Nel 1

PykoBomutens noapasnencuus E¢umon A.P.



1. HEJIX OCBOEHUA

1.1

V3105XUTh OCHOBBI TEOPUH AUCKPETHBIX U HETMHEHHBIX CHCTEM aBTOMAaTHIECKOTO YIIPABICHUS: KIIACCH(DHUKAIII
JUCKPETHBIX CUCTEM U MX MaTEeMaTH4ECKOE OMUCAHUE, YCTOMYNBOCTh U OLIEHKA KaueCTBa AUCKPETHBIX CUCTEM, METObI
CHHTE3a AUCKPETHBIX CUCTEM YIPaBICHUS, HEJTMHEHHbIE CTATUUECKUE XapaKTEPUCTUKH, PENICHHbIE CUCTEMBI, CUCTEMBI C
TIEPEMEHHOM CTPYKTYPOH, YCTONUYNBOCTh HETMHEUHBIX cUcTeM. O3HaKOMUThH C OCHOBHBIMH METO/IaMH1 MCCIIEA0OBAHUS
HEITMHEHHBIX CHCTEM: MeTOA (ha30BOi MIIOCKOCTH, METO] TapMOHUYIECKOH JIMHeapH3aluy, MeToA GyHKIui JIamyHoBa.
Jatp npencrasneHue 06 aHaIU3€, CHHTE3€ U MOJCTUPOBAHUY TUCKPETHBIX M HEJIMHEHHBIX CUCTEM aBTOMAaTHYECKOTO
yrpasieHus B cpene Matlab.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Bnox OIT: b1.B.JIB.03

2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:

2.1.1 | Maremarnieckoe MOJEINPOBaHUE

2.1.2 | OcHOBHI TeopuH HH(OOPMAITIH H ABTOMATOB

2.1.3 [ OCHOBBI BNIEKTPOTEXHUKHU U HIEKTPOHUKH

2.1.4 | Teopus cucteM aBTOMaTUYECKOTO YIIPABIECHUS

2.1.5 | Teopwust cmy4aifHBIX IPOIECCOB

2.1.6 | OyHKUMOHAIBHBINA aHAIN3

2.1.7 | YuciaeHHble METOIBI

2.1.8 | AnropuT™MbI JUCKPETHON MaTeMaTHKU

2.1.9 |Maremaruka

2.1.10 | YueOHast mpaKTHKa MO O3HAKOMJICHHIO C TEXHOJIOTUAMHU pa3paboTku Haykoemkoro 1O

2.1.11 | YueOHast mpaKTHUKa MO0 O3HAKOMJICHUIO C TEXHOJOTHSIMU Pa3pabOTKu POOOTOTEXHUYECKUX U KHOEp(PU3NIECKUX CUCTEM

2.1.12 | KombunaTopuka u Teopust rpadoB

2.1.13 | TexHONOTrHUH NPOrpaMMHUPOBAHHUS

2.1.14 | dusuxa

2.1.15 |KowmnsroTepHas 1 HHXKEHEpHAs TpaduKa

2.1.16 | OOBEKTHO-OPHEHTHPOBAHHOE IIPOTPAMMHIPOBAHNE

2.1.17 | OcHOBBI TUCKPETHON MAaTEMATUKU

2.1.18 | BBezneHue B ciennaibHOCTh

2.1.19 | BeramciurenbHbIC MAIIHHBI, CETH U CHCTEMBI

2.1.20 |IIporpamMmHupOBaHUE U ANTOPUTMHU3ALIUS

2.1.21 | CnenunanbHbie r1aBbl MaTeMaTHKH 1yt Computer Science

2.2 Jucuuniannbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUHMIJIMHBI (MOIYJIs1) HEOOX0UMO KaK

npeecTByoIIee:

2.2.1 |Bsenenue B pa3pabOTKy MPHIIOKEHUI IOTIOJTHEHHON U BUPTYaJIbHOW peaibHOCTEH

2.2.2 | HeiipoHHsle cetn

2.2.3 | O06paboTKa ecTeCTBEHHOT'O SI3bIKa

2.2.4 | CucTteMHBI{ aHAINU3 U TIPUHSTHE PEILICHUI

2.2.5 | Cucremsl aBTOMaTH3HPOBAHHOTO IPOEKTUPOBAHHS

2.2.6 |DOxcnepTHBIC U PEKOMEHAATENbHBIC CHCTEMBI

2.2.7 |I'mybokoe oOydeHue

2.2.8 | AuHaMuKa ¥ yrpaBleHHE IBIDKCHHEM POOOTOTEXHHUYECKUX CHCTEM

2.2.9 |HckycCTBEHHBIM UHTEIEKT U MYJIbTUATCHTHBIE CUCTEMBI

2.2.10 |IlapannenbHble BBIYHCICHUS

2.2.11 |IloaroToBKa K HpoleIype 3aliuTHI U 3alIUTa BEITYCKHOH KBATH(HUKAIIOHHONW pabOTHI

2.2.12 |IloaroToBKa K HpoIeIype 3alUTHI U 3alIUTa BEITYCKHOH KBATH(HUKAITHOHHONW pabOTHI

2.2.13 |IlpenmumiioMHas MpaKTHKa JUIS alpOOAIlH TEMBI BBITYCKHOM KBaIH(HKAIIHOHHOH pabOTHI

2.2.14 | TlpenoumioMHas MPaKTUKA JJIs aTpOOAIliK TEMbI BBITYCKHOM KBaTH()HUKAIIMOHHONW pabOThI

2.2.15 | Cuctemsl obecrieueHuss HHPOPMAITUOHHON 0€30MaCHOCTH U OJOKYEeHH

2.2.16 | CnenunanbHble T1aBbl 0a3 JaHHBIX

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSIMHA




OIIK-1: Cnoco0eH npuMeHATh 3HaHHe (PyHIaMEHTAIbHOH MATEMATHKH H €CTECTBEHHO-HAYYHBIX JUCHUILIMH IIPU PellleHHU
3a/1a4 B 00J1aCTH €CTeCTBEHHBIX HAYK M HHKCHEPHOIl MpaKTHKe

3HaTh:

OIIK-1-31 ocHOBHBIE HOHSATHS, (POPMYITHPOBKH ONPENCIICHNH TEOPHUH AUCKPETHBIX U HETMHEHHBIX CHCTEM aBTOMAaTHIECKOTO
yIIpaBlIeHUS

YK-1: Cnocoden OCYIIECTBJIATH MOUCK, Kpl/lTl/l‘leCKl/lﬁ AaHaJU3 U CUHTE3 PIH(l)OpMalII/lH, YME€HUE AaHAJIU3UPOBATH IPOLECCHI U
CUCTEMBI ¢ HCITOJIB30BAHMEM COOTBETCTBYHOIIHUX AHAIUTUYECCKUX, BBIYHCJIUTEJIbHBIX U IKCIIEPUMEHTAJTBHBIX METO10B,
NPUMECHATH CHCTEMHBIH MOAXO0X IJIs pelIeHUus MOCTABJICHHBIX 3a1a4

3HaTh:

YK-1-31 popMymHpOBKH TEOPEM U KPUTEPHUEB, TOKa3aTeleld KayecTBa Al IUCKPETHBIX U HENWHEHHBIX CHCTEM aBTOMaTHYECKOTO
YIIpaBICHUS

OIIK-1: CriocodeH npuMeHsITh 3HaHHe PYHAAMEHTAJBHOM MAaTEMATHKH H €CTECTBEHHO-HAYYHBIX TUCHUILINH NPHU pelieHn
3a1a4 B 00JIaCTH eCTECTBEHHbIX HAYK M MH/KCHEPHON NPaKTHKe

Ymern:

OIIK-1-Y1 3anuceiBaTh B pa3IudHON (hOpME MATEMaTHICCKYIO MOJICITb TUCKPETHBIX U HETMHEHHBIX CHCTEM aBTOMATHIECKOTO
YIIpaBICHUS

YK-1: Crioco6eH ocyliecTBJISTh NOUCK, KPUTHYECKHI AaHAJIN3 U cCMHTe3 HHopManuy, yMeHHe aHAJIM3UPOBATh NIPoLecchl U
CHCTEMBI ¢ HCNOJIb30BAHHEM COOTBETCTBYIOIMX AHAJIMTHYECKUX, BLIYHCIUTEIbHBIX U IKCIEPHMEHTAJbHBIX METO/10B,
NMPHMEHSITh CHCTEMHBIIi TOAX0/ IJIsI pellieHNsI MOCTABJIEHHBIX 3a/1a4

YMmerb:

YK-1-Y1 BBIUUCIATE NIepenaTouHble (PYHKIIUHU, UCCIEA0BATh YCTOHYMBOCTS JUCKPETHBIX U HETMHEHHBIX CHCTEM aBTOMAaTHUECKOTO
yIpaBlIeHUs

OIIK-1: CnocoGen mpuMeHATh 3HaHHe GYHIAMEHTAILHON MAaTeMATHKH H eCTeCTBEeHHO-HAYYHBIX AHCIUILIMH NPU PelIeHun
3a7a4 B 00J1aCTH eCTeCTBEHHBIX HAYK H HH/KEHEPHOI MPaKTHKe

Baagern:

OIIK-1-B1 meronamu aHain3a AUCKPETHBIX U HEJMHEHHBIX CUCTEM aBTOMAaTHYECKOTO YIIPaBICHUS

YK-1: CriocoGeH ocyniecTBIATH MOMCK, KPHTHYECKH aHATIN3 M CHHTE3 NH(POPMALHH, YMeHHE AHAJIN3NPOBATH MPOLECCHI
CHCTEMBI ¢ HCTO0JIb30BAHHEM COOTBETCTBYIOLIUX AHAJTNTHYECKUX, BHIYHCIUTEIbHBIX H IKCIIEPHUMEHTAJIBLHBIX METO0B,
NMPUMEeHSITh CUCTEMHBIH MOIXO0/ AJs peleHusi MOCTABJIEeHHbIX 32124

Baanernb:

VK-1-B1 Meronamu cuHTE3a JUCKPETHBIX U HETMHEWHBIX CUCTEM aBTOMATUYECKOTO YIIPABJICHUS

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Ui pecypcsl padoTsl
Pazpen 1. 1.

MaTteMaTH4ecKOe ONMCAHUE
AUCKPETHBIX CUCTEM

ynpaBJieHHs
1.1 Krnaccudukamms TucKpeTHBIX 6 2 VK-1-31 OIIK- JI1.3J12.3
CHCTEeM (UMITyJIbCHBIE, 1-31

LH(pOBEIE, pereiHbIe).
[Mpumepsr. /Jlex/

1.2 NmMIynbCHBIE CHCTEMBI. 6 4 OIIK-1-Y1 JIT.1J12.1 P1
AlM-cuctemsl. Pemeryatsie OIIK-1-Bl1
dbynkuu. /J1a6/

1.3 OrnurcaHue UMITYIbCHBIX 6 3 YK-1-¥1 VK-1 JI1.2J12.2
CHCTEM BO BPEMEHHOU -B1

obmactu. /Cp/

Pa3nen 2. 2. YcToiiunBoCTh
JTUCKPETHBIX CHCTEM

2.1 Ornpenenenue yCTOHYMBOCTH. 6 2 VYK-1-31 OIIK- JI1.3J12.3
Kpurepuu ycroituuBocTu: 1o 1-31
HnepesaToYHON (hYHKIUH, 10
MaTpHuiie cucTeMbl. /JIex/

2.2 Kpurepuit 6 4 OIIK-1-V1 JIT.1J12.1 P1
HaiixBucra. /J1a6/ OIIK-1-Bl1




23

Binsinue KkBaHTOBaHUS 11O
BPEMEHU Ha YCTOHYMBOCTb.
AnreOpandecKkue KpUTepuu
YCTOHYMBOCTH.

/Cp!

VYK-1-¥1 YVK-1
-B1

JI1.2712.2

Pasgea 3. 3. Ouenka
KAa4YecTBa THCKPETHBIX
CHCTEM

3.1

IToka3aTenu kauecTBa B
MEePEXOHOM IPOIIecce.
[IpsiMbIe ¥ KOCBEHHBIC
rokasaTtenu kadectna. /Jlex/

YK-1-31 OIIK-
1-31

JI1.3J12.3

32

OcCo0OeHHOCTH IEPEXOTHOTO
nporecca JUCKPETHBIX
cucreM. [lokazarenu
KauecTBa B YCTAHOBHBIIEMCS
pexume. KoaddurpeHTs!
ommoOku. /J1ab/

OIIK-1-V1
OIIK-1-B1

JI1.1J12.1

P3

33

Beruuciienue
K03(h(PUINEHTOB OMINOKH.
CraTudeckne U acTaTH4ecKue
cucreMbl. CTpyKTypa
ACTaTHYECKUX CHUCTEM.

/Cp/

VK-1-V1 VK-1
-Bl

JI1.2J12.2

Pasnen 4. 4. Cunre3
AUCKPETHBIX CHCTEM
ynpaBJieHust

4.1

MeToxa mOINHOMHAIBHBIX
ypaBHeHUH. /JIek/

VK-1-31 OIIK-
1-31

JI1.3]12.3

4.2

MertoJ JKeTaeMBIX
nepeIaToOYHbIX
dbynknuit. /J1a6/

OIIK-1-V1
OIIK-1-B1

JI1.1J12.1

P4

43

CHHTE3 JUCKPETHOHN CUCTEMBI
10 HENPEPBIBHONW MOJEIH.
Merto NOMMHOMHANBHBIX
YpaBHEHHMII.

/Cp/

YK-1-Y1 VK-1
-Bl

JI1.2J12.2

Pasgen 5. 5. YcroiiunBoCTh
HEJHMHEHHDBIX CHCTEM
ynpaBJieHust

5.1

Oco0EeHHOCTH HETUHENHBIX
cucreM. /Jlex/

VK-1-31 OIIK-
1-31

JI1.4J12.3

5.2

Bune! nBrxeHuii B
HEJIMHEHHBIX CUCTEMAX:
YCTOWYUBBIE,
ACUMITTOTUYECKU
yCTOIUYMBEIE, OpOUTATBHO
yctoituuele. /J1ab/

OIIK-1-V1
OIIK-1-B1

JI1.1J12.1

P2

53

Uccnenosanue
YCTOHYHMBOCTH IO TEPBOMY
MPUOTHKEHHIO

/Cp/

VK-1-V1 VK-1
-Bl

JI1.2J12.2

Pasnen 6. 6. Meton ¢a3zoBoii
IIOCKOCTH

6.1

®Da30Bble IOPTPETHI
HEJIMHEHHBIX cucTeM. /JIex/

VK-1-31 OIIK-
1-31

JI1.4J12.3

6.2

Henunelinas cucrema co
CKOJIB3SIIMM ITPOLIECCOM
/J1a6/

OIIK-1-Y1
OIIK-1-B1

JI1.1J12.1

P5

6.3

Ycnosus cronbxerus /Cp/

VYK-1-¥1 VK-1
-Bl

JI1.2J12.2

Paznea 7. 7. Meton
TapMOHUYECKOM
JINHEeapU3aluu




7.1 Opb6uTanbHas 6 YK-1-31 OIIK- JI1.4]12.3
yCTOWYMBOCTD. /JIek/ 1-31

7.2 ABTokosebanus. /J1a6/ 6 OIIK-1-V1 JI1.1J12.1 P2

OIIK-1-B1

7.3 Brruncnenue 6 YVK-1-Y1 VK-1 JI1.2J12.2
KO3 QHULINEHTOB -B1
rapMOHHYECKOU
nHeapu3ary. /Cp/
Pa3gen 8. 8. Meron
(ynkuuii JIsnmynosa

8.1 3HAKOMOCTOSIHHBIE U 6 VYK-1-31 OIIK- JI1.4J12.3
3HAKOOMpeeICHHbIC 1-31
¢ynxomn. /Jlex/

8.2 Teopemsl JlsmmyHOBa 00 6 OIIK-1-Y1 JIT.1J12.1 P2
yctoitunBoctu. /J1a6/ OIIK-1-B1

8.3 Meron GyHKIMi 6 VK-1-Y1 VK-1 JI1.2J12.2
Jlanynoga. /Cp/ -B1

5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutposabHble MeponpusiTis (KOHTPOJIbHAasA padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI s
CaMOCTOSITeJIbHOI MOATOTOBKHU
Kon KonTponsHoe 1_1{11;){01;85;1:(1)\4516 B
KM MepOTIpUSITHC I P ONPOCHI AJIs1 TOATOTOBKH
KOMIICTEHIIN I
KM1 CamocTosiTensHas OIIK-1-31;YK-1- 1 Chopmynupyiite onpenenenne $Z" {\varepsilon}$-npeodpazopanus.
pabota Nel 31;0I1K-1-V1 Chopmynupyiite cBoiictBo $Z{\varepsilon}$-nipeodpazosanus 06

YMHO)KEHUU OpUTHHANIA Ha JIHHEHHYI0 QyHKIH0. Bieaure hopmysibt
st $Z$-uzobpakenuii pemeryarsix Gyakuuit: $x[IT]=1[1T]$, $x[I1T]
=ITS.

2 Cthopmynupyiite onpenencuaue $Z” {\varepsilon}$-nmpeodpazopanusi.
Coopmynupyiite cBoiictBo $Z" {\varepsilon}$-npeobpazoBanus 06
YMHO>XCHHH OpUTHHAJA Ha MOKa3aTeNnbHy0 GYHKIHUIO. BeiBenute
bopmynsr 1t $Z$-nzobpaxennii pemreryarsix Gynxumii: $x[1T]=1[1T]
$, $x[IT]=e* {-\alpha 1T} $.

3 Chopmysupyiite onpenenerne $Z$-npeodpasosanus. BeiBeaure
bopmyny s $Z$-uzobpaxenus peureryaroit pynkiun $x[(14+m)T]$,
rae $m>08.

4 Chopmynupyiire onpenesnerne $Z$-npeodpasosanus. Beisequre
bopmyny s $Z$-uzobpaxenus peureryaroit pynkiun $x[(1-m)T]S,
rae $m>08.

5 Tlonyunte u3 ypaBHeHwuii cuctembl $\begin{cases}x[(I+1)T] = ax[IT]
+ bu[IT],\;x[0]=0,\\ y[IT] = cx[IT] + du[IT];\end {cases}$ nuckpernyro
HepeNaToOYHy0 (DYHKIUIO CHCTEMBI.

6 Chopmysupyiite onpenenenns: $Z T$-npeobpazoBatusi, 06paTHOrO
npeobpaszoBanust Jlamaca, $Z$~-~npeobpazoBanus. Beienute
hopmyny mist $Z_T$-npeobpaszosanus u3obpaxkenus 1o Jlamiacy $W
(s) =\frac{1} {sH\alpha}$.

7 ChopmymupyiiTe onpenelieHue HepepbIBHOTO MPpeoOpa3oBaHus
Jlannaca. BeiBenute hopMyiy miist mepeaaTouHon GyHKITHH
(dhopmupyromiero snemenTa (D), BEIpabaTHIBAIOMIETO MPSMOYTOJIEHBIS
UMITYJIBCHI JutnTeapHOCTH $\tau$.

8 Jlaifre 000CHOBaHUE TOMY, YTO HMITYJIbCHEIH 3meMeHT (AVIM-
3JIEMEHT) MOXKHO pa30HTh Ha J1Ba OJIOKa: HJeaNbHBIIl UMITYIbCHBIH
JIEMEHT U (POPMUPYIOIIUI 3JIEMEHT.

dopMmy UMITYITECOB 0003HaUbTE $1(t)$.

9 BeiBeiuTe HENPEPHIBHO-UCKPETHOE M UCKPETHOE YPAaBHEHHE IS
y4JacTKa IeNH U3 IBYyX d1eMeHToB: AIM-anemenT, 3arem 610k ¢ [1D




SW(s)$.

O6o3nauste Bxox $u$, Beixon --- $y$.

10 BriBenuTe MMHEAPU30BAHHOE HEIIPEPHIBHO-IUCKPETHOE YPABHEHUE,
ONMCHIBAIOLIEE YYaCTOK LIeNH U3 BYX 3nemeHToB: IIIM-anemenrT,
3areM 010K ¢ TTD $W(s)$.

11 BeiBeauTe IMHEAPU30BAaHHOE TUCKPETHOE ypaBHEHHE,
OIHUCHIBAIOIIEE YIaCTOK LeNu U3 ABYX dneMeHToB: [IIMM-anemeHT,
3ateM 0710k ¢ [1D $W(s)$.

12 3amumure ooy Gopmyny mis eeixona $y[1T]$ nuneiinoit
JCKpeTHOH cucreMsl Buaa: $\begin{cases}x[(1+1)T] = Ax[IT] + Bg
[IT]\\ y[IT] = Cx[IT].\end {cases}$ Haiinure nmepexoaHyto MaTpuiry
S$ANS s nuneiinoit cucremsl Buaa: $\begin{cases}x 1[(I+1)T] =
2x_1[IT] - x 2[IT]\ x_2[(I+1)T] = x_1[IT].\end{cases}$

13 3anumure oburyro Gopmyny mst Beixona $y[1T]$ nuneitnoit
JcKpeTHoit cucremsl Buaa: $\begin{cases}x[(1+1)T] = Ax[IT] + Bg
[IT]\\ y[IT] = Cx[IT].\end {cases}$ Haiinure nepexoquyto MaTpuiry
$ANS nst nuneiiHoi cuctemsl Buaa: $\begin{cases}x 1[(1+1)T] =
2x_1[IT] +x 2[IT],\ x_2[(I+1)T] =x_2[IT].\end {cases}$

14 ChopmynupyiTe KpUTEpU YCTOMIHMBOCTH MOJTMHOMOB, OCHOBAHHBIH
Ha peoOpa30BaHUM SIUHUIHOTO KPYTa B JIEBYIO MOTYIUIOCKOCTb.
HccnenoBate Ha TUCKPETHYIO YCTOHYMBOCTD MOJIMHOM $\mbox
{$\alpha"*(z)=z"3-z"2+2z+1$}$, ucrons3ys oroOpaskeHUE ¢TUHUIHOTO
KpyTa B JICBYIO TIOJTYINIOCKOCTb.

15 ChopmynupyiiTe HEOOXOAMMOE YCIIOBHE TUCKPETHON YCTOMYHUBOCTH
nonuaoMoB. Chopmynupyiite kputepuit xypu. MccnenosaTts Ha
JIMCKPETHYIO ycToi4unBOCTh nojinHoM $\alpha™*(z)=z"3-z"2+2z+18,
UCIIOJIB3Ys KpuTepu JHxypH.

16 Copmynupyiite onpeneneHns: mepexoJHOH HYHKINH, 0OpaTHOTO
$Z$-npeobpazosanus. Onpenenure nepexoanyo Gpynkunio $Sh[1T]$,
eciu ee $Z$-nzobpaxenue umeer Bua: SH *(z)=\dfrac {2z+1}
{z"2+32+2}8.

17 ChopmynupyiiTe onpeneneHus: nepexoqHoil Gpynkunu, oopaTHoro
$Z$-npeobpaszosanus. Onpenenure nepexoanyro Gpyaxmo $h1T]$,
eciu ee $Z7$-nzo0pakenue umeer sua: $H *(z)=\dfrac {z+1}
{z"2+4z+4}$.

18 ChopmynupyiiTe OnpeaeseHus: CTATHYECKON CHCTEMBI YITPABJICHUS,
aCTaTUYECKOM CHCTEeMbI yrpasieHus nopsaka $r$, koappuuuent
omnoku (obuias popmyna BerancieHus). ChopMyaupyinTe U TOKaKUTe
(hopmyity At BEIMHCIICHAS KO3 QUIIMEHTOB OIMIMOKH JITST aCTaTHIECKHIX
CUCTEM (JJOCTaTOYHO JaTh CXEMY JOKa3aTelbCTBA).
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1 3anummute 4 ocobeHHOCTH HEMUHEHHBIX cucteM. Chopmynupyiite
OIpe/ICIICHHE MOJI0KEHHUS paBHOBECHs (0CO00H TOYKH) HETMHEHHOM
cucreMsl. Haittn Bce 0coOBIe TOUKH M TOCTPOUTH (ha30BBIi TOPTPET
HenuHeitHo# cuctembl Buna: $\begin{cases}\dot{x} 1=-x 1(1+x_1"2)
-2x 2,\\ \dot{x} 2=x I+x 2.\end{cases}$

2 3amumute 4 0COOEHHOCTH HEMHEHHBIX cucteM. CHopMynupyiTe
onpezeseHre MpeesIbHOTO LUK HelMHeHHON cucteMbl. Haiitu
MpeACAbHBIN UK U TTOCTPOUTH (Pa30BbIN MOPTPET HETMHEHHOM
cuctems! Buga: $\begin{cases}\dot{x} 1=-x 2+x 1(1-x 1"2-
x 2°2)\\ \dot{x} 2=x 1+x 2(1 -x 1”2 -x 2"2).\end{cases}$

3 Chopmynupyiite onpenenenue (B Tepmunax $\varepsilon$--$\delta$)
YCTOWYMBOCTH 110 JIAIIyHOBY ¥ PaBHOMEPHOM yCTOMYHUBOCTH 110
JlsanyHOBY pelenus (HeBO3MYIIIEHHOTO JBrkeHus ) $x=\varphi(t)$
HenmuHerHot cucteMbl $\dot {x } ~=~f(t,x)$. [Toka3aTh SKBUBAJICHTHOCTh
ycroitunBocTH 10 JIsnyHoBy petenus $x=\varphi(t)$ HenuneiiHoit
cucremsl $\dot{x }=f(t,x)$ u HyneBOrO pemeHus (ITOITOKEHHS
paBHoBecus1) $y=08 Henuueiino# cucremsr \mbox {$\dot{y}=f
(t,y+\varphi)-f(t,\varphi)$.}

4 Chopmynupyiite onpenenenue (B repmunax $\varepsilon$--$\delta$)
YCTOWYUBOCTH 1O JIAMYHOBY 1 aCUMOTOTHYECKOW YCTOMYUBOCTH
petenust (HeBO3MYIEHHOTO IBrkeHust) $x=\varphi(t)$ nenuneiinoi
cucremsr $\dot {x }~=~1(t,x)$. [Toka3ars SKBUBAJICHTHOCTH
ycroitunBoctu o JlsnyHoBy pemenus: $x=\varphi(t)$ HenuueiHo#i
cucremsl $\dot {x }=f(t,x)$ u HyseBOro pemeHust (IIOJIOKEHHS
pasHoBecust) $y=03$ Henuueitno# cucremsl \mbox {$\dot{y}=f
(t,y+\varphi)-f(t,\varphi)$.}

5 3anumuTe 3 METOAA UCCIEIOBAHUS HETMHEHHBIX CHCTEM.
ChopmysupyiiTe st HETMHEHHON cTalMOHAPHO#M crcteMsl Buaa $\dot
{x}~=~(x),\;f(0)=0$ cnenyromiune onpeneneHus: yCTONUUBOCTH T10
Jlarpamxy; r00aJI5HOI YCTOHYMBOCTH MOJOKEHUS paBHOBecHs \mbox
{$x=0%}; obnacTu nmpuTsHKEHUs NONOXKeHUs paBHOBecus $x=08;
rI100aTbHON aCHMIITOTHYECKOH YCTONYNBOCTH TTOJIOKEHHS PAaBHOBECHS
$x=08; neycroitunsoctu (B TepmMunax $\varepsilon$--$\delta$)
nosioxenust papHoBecus $x=08.

6 3anummnTe 3 MeTo[a UCCIEA0BAHNS HEIMHEMHBIX CUCTEM.
ChopmynupyiTe A1t HETMHEHHON HEeCTAaIlMOHAPHOM CUCTEMBI BUIA
$\dot {x}=f(t,x)$ crnenyromue onpeneneHus: OpOUTAILHOM
YCTOIUMBOCTH pelIeHns (HeBO3MYIIIEHHOTO perieHns) \mbox
{$x=\varphi(t)$}; acumnroTnueckn OpOUTATLHOIN YCTONIUBOCTH
penieHus (HeBO3MyIIEHHOro perrerns) \mbox { $x=\varphi(t)$}.
ChopmysupyiiTe st HETMHEHHON cTalMOHApHO#M crcteMsl Buaa $\dot
{x}~=~{(x),\;f(0)=0$ ompeneneHne IKCIOHEHINATIBHOW YCTOUYUBOCTH
MOJIO’KEHUS paBHOBecus \mbox {$x=03$}.

7 Chopmynupyiite Teopemy JlamyHoBa 00 yCTOWYHBOCTH 110 IEPBOMY
MPUOTMKEHHIO JUTs HEJTMHEHHBIX CTAllMOHAPHBIX cucTeM Buia $\dot{x}
~=~1(x),\;f(0)=03. CchopmysupyiiTe onpenecHue CTapiIero moKa3aTesst
JIsimysosa $\lambda_1(A)$ aist nMHEHHBIX HECTAIIMOHAPHBIX CHCTEM
Buza $\dot{x}~=~A(t)x$. Chopmymnupyiire Teopemy 00
ACHMITTOTHYECKOH 110 TIEPBOMY IPUOIMKSHUIO JUTS HETHHEWHBIX
HecTanMoHapHbIX cucteM Buia $\dot{x }~=~1(t,x),\;f(t,0)=0$.

8 MertomoM (ha30BoOil MIOCKOCTH MCCIEAYHTE YCTOWIMBOCTD MOI0KEHHUS
paBHOBecHs HelmHeHHOH cucteMs! \includegraphics[width=70mm]
{../mgl311.pdf}, B koropoii HenuneitHoe 38eHO $f(e)$ umeer perneiinyro
XapaKTEePUCTUKY C 30HON HEUYBCTBUTEIBLHOCTH C BbICOTOH $c=1$ u
30HOM HEYYBCTBUTEIBHOCTH $a=18$.

9 MetoznoMm (ha30BOH MIOCKOCTH HCCIIENyITe YCTOIUMBOCTD MOIOKEHHUS
paBHOBecHs HelauHelHo# cucteMs \includegraphics[width=70mm)]
{../mgl3112.pdf}, B koTOpOIt HenuHeitHOE 3BeHO $1(€)$ umeer
UJIealIbHYIO peJIeiHyI0 XapaKTepHCcTHKY ¢ BbicoToil $c=1§.




10 BeiBenute hopmMyinsl At K03(h(HUINEHTOB rapMOHHYECKON
muneapusain $q(A)$, $q'(A)$ npu cuMMeTpHYHBIX KOJICOaHUAX
peTeitHOM XapaKTePHCTHKH C 30HOH HEUYBCTBUTEILHOCTH C BEICOTOM
$c$ u 30H0i1 HeuyBcTBUTENBHOCTH $a$.

11 Chopmynupyiite kpurepuii HalikBucta. Chopmynupyiite
orperneNieHne aMITNTYTHO-(a30BOi YaCTOTHON XapaKTEPUCTHKH
(ADYUX). Maiite o6ocHOBanue ypaBuenuto $W_{\text{u} }(A)W_{\text
{n}}(j\omega)=-13, B kotopom $W_ {\text{n}}(A)$ --- yacroTHas
nepenatoyHasi GyHKIHS JIMHEApPH30BAaHHON 110 METOTy TapMOHWYIECKOH
JavHeapu3aiuu HenauHelHoctH, $W_ {\text{s1} }(j\omega)$ --- yacroTHas
nepenaTovyHas GYHKIMs JUHEHHOM yacTu cuctemsl \includegraphics

[width=70mm]{../mgl3113.pdf}.

12 Copmynupyiite kpurepuit Haiiksucra. Chopmynupyiite
olpeJieIeHNe NpeenbHoro nuukia. Jlate 000CHOBaHHE YCIOBHIO
ycroitunBocTy npeaensHoro mukia $\left. \dfrac {dq(A)} {dA}\right|
{A=A"*}<08, B xoTOopoM $A"*§ --- amMIIMTY 12 aBTOKOJICOAHHIH,
MOJIy4eHHas! 110 METOJly FApMOHHYECKOH JINHeapH3aluH.

13 B TUNOBO# CTPYKTYpHOU CXeMe HETUHEHHON CHCTEMBI
\includegraphics[width=70mm]{../mgl31.pdf} nenuneiinoe 3Beno $f(e)
$ nmeer peneitHyro XapaKTEpHUCTHKY C 30HON HEYYBCTBUTEIBHOCTH C
BbicoTo $¢=\pi$ u 30HO# HewyBcTBUTENBHOCTH $a=0.45%, nuHeiiHas
4acTh UMeeT Iepenarounyro ¢pyHkimio \mbox {$W(s)=\dfrac{4.1}
{(0.5s+1)"2s}$} u 3anarouiee Bo3neiicteue $g=03. Uccnenyiite
aBTOKOJICOaHNUs. YKa3aHHUE: B ClIydae HAJIMINS aBTOKOJICOAHUH yKa)KUTE
TapaMeTpsl aBTOKOJIEOAHUH C TOYHOCTBIO 2 3HaKa ITOCIIe 3aIsATol.

14 Beieaute opmyisl 1utst KO3()(GHUIMEHTOB rapMOHHYECKOH
nuaeapusain $\sigma”0(e™0, A)$, $q(e™0, A)$, $q'(e”0, A)$ npu
HECHMMETPHYHBIX KOJIeOaHNAX HeaNbHON peleifHOI XapaKTepHCTHKH
¢ Beicoroii $c§.

15 B TUnOBOM CTPYKTYpPHOU CXEME HEIMHEWHON CHUCTEMBI
\includegraphics[width=70mm]{../mgl311.pdf} HenuueliHOE 3BeHO
HMeeT XapaKTePHCTUKY HACATBHOTO pene ¢ BeicoToi $c=\pi$,
JIMHEHHbIE 3BEHbs UMEIOT nepenarounbie pynkimu W 1(s)=\dfrac{1}
{0.5s+1}8, SW_2(s)=\dfrac {1} {s\,\left(0.5s+1\right)}$ u BHeIIHIE
Bo3neiicTus $g=13$ u $h=0.53$. Hccnenyiite aBrokonebanus. Yka3aHue:
B CJIy4ae HaIN4YUs aBTOKOJICOaHUH YKaXnTe apaMeTpbl aBTOKOIeOaHui
€ TOYHOCTBIO 2 3HaKa IOCTIe 3aIATON.

16 Chopmynupyiite Teopemy JIsmyHoBa 00 YCTOHYUBOCTH MOJOKEHHUS
paBHOBECHS ISl HEJIMHEHHBIX CTAIIMOHAPHBIX (ABTOHOMHBIX) CHCTEM
Biia $\dot {x }~=~f(x),\;f(0)=0$. Chopmynupyiire onpeneneHune
MOJIOXKHUTENBHO onpeneneHHoi ¢pyrkuuu $V(x)$ B obmactu $DS.
Meronom ¢yHKuuii JISITyHOBa UCCIIEIOBATH YCTONYHBOCTD ITOJIOKCHHUS
paBuoBecust $x=0$ cucremsr Buzma: $\begin{cases}\dot{x} 1 =x 2\
\dot{x} 2=-x l.\end{cases}$

17 Chopmynupyiite Teopemy JIsimyHOBa 00 aCHMITOTHYECKOM
YCTOWYHBOCTH TIOJIOKEHHSI PABHOBECHS TSI HETMHEWHBIX
CTalMOHAPHBIX (aBTOHOMHBIX) cucTeM Biia $\dot{x}~=~f(x),\;f(0)=08$.
ChopmynupyiiTe onpenesieHue OTPULIATEIIFHO ONPEACTICHHOW (YHKIIUH
$V(x)$ B obmactu $D$. Meronom dyrkrmii JIsimyHOBa HCcae0BaTh
YCTOWYMBOCTH MOJIOXKEHNUs paBHOBecus $x=08 HenmuHeltHOl cucTeMbl
Buaa: $\begin{cases}\dot{x} 1=-x 173 +2x 2,\\ \dot{x} 2=-x_1-
3x_273.\end{cases}$

18 Chopmynupyiite Teopemy JlsmyHoBa (IepByr0) 0 HEYCTOMYMBOCTH
TIOJIO’KCHUS PABHOBECHS [Tl HENMMHEHHBIX CTAallMOHAPHBIX
(aBroHOMHBIX) cucteM Briia $\dot {x }~=~f(x),\;f(0)=08$.
Cdopmynupyiite onpeaeneHre NOI0KUTEIFHO ONPeaeTIeHHON QYHKINH
$V(x)$ B o6mact $D$. Meronom dyukimii JIsmmyHoBa ucciaenosars
YCTOMYMBOCTS MoJIOXkKeHHs paBHOBecHs $x=0$ HenuueliHo# cucTemsr
Buga: $\begin{cases}\dot{x} 1=3x 1"3+x 2\\ \dot{x} 2=2(-x 1
+x_2”3).\end{cases}$
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1 JIUCKpeTHBIE CUCTEMBI YIPaBIICHUS

1.1 WmnynbcHble, pereiiHble U HU(POBbIC JIEMEHTHI.
OmnpeneneHust UMITYITECHBIX, TUCKPETHBIX U IU(PPOBBIX CHCTEM.
IIpumepsl anemenToB U cucteM. IloHsATHE MOAYIAMY, KBAHTOBAHUS,
UMITYJIbCHOTO DJIEMEHTA, U1eaIbHOTO HMITYJIBCHOTO 2JIEMEHTA,
(hopMHPYIOILIETO 3/1eMeHTa. Y PaBHEHUsI COCTOSIHUS IUCKPETHOH U
HenpepsIBHO-TucKpeTHO Moaenu AUM-cucremsl. [lepenarounas
(yHKIMS 31eMEHTa, (GOPMUPYIOIIEro IPSIMOYTrOIbHBIE HMITYIIBCHI

1.2 Z-npeoOpa3zoBaHue perieT4aTbix (GYHKIUH ¥ ero cBOiicTBa.
MopandnuupoBanaoe Z-npeodpazoanue. ONHCaHNe UMITYTECHBIX
CHCTEM C MOMOIIBIO IePeAaTOUHBIX (YHKIMI. Brrancnenne
nepenaToyHbIX GyHKIMA. Onpenenenue Z-npeodpa3oBaHus, €ro
CBOMCTBA, OAXOABI K BBIYUCIEHUIO.

1.3 IIpeobpazoBaHue CTPYKTYPHBIX CXEM IHCKPETHBIX CHCTEM.
Mertoa nIpocTpaHCTBa COCTOSIHUN OIIMCAHUE JTUHAMUYECKUX CUCTEM.
OrmpezieneHye ypaBHEHUH B IPOCTPAHCTBE COCTOSIHUS 00BEKTA T10
nepenaToyHoi GyHKIuH. [Ipumepst.

1.4 OO6miee penieHue ypaBHEHUs] cocTosHUs. Haxoxnenue
BpPEMEHHBIX (PYHKIHMNA MO JaHHON MOJAEH B IPOCTPAHCTBE COCTOSHUM.
Brruncnenue nepexoanoi marpunsl. Ipumep.

1.5 YcToHunBOCTh AUCKPETHOH cucTeMbl. HeoOxommumoe
YCIIOBHE JUCKPETHOM yCTOMUMBOCTH MOJMHOMOB. VccnenoBanue
YCTOWYMBOCTH IOJIMHOMA, OCHOBaHHOE Ha ITPE00pa30OBaHUN
€IMHUYHOTO KpYyra B JIEBYIO IOIYIJIOCKOCTb.

1.6 YeToiunBoCTh AUCKpeTHOU cucteMbl. Kpurepuit Jxypu.
BnusHue kBaHTOBaHMsI 110 BpeMEHU Ha ycTOWUUBOCTh. [Ipumep.
1.7 JuckpeTtHas Moaenb nmuppoBoid cuctembl yrnpasinenus. AL,

[BY, LIAII. AnropuT™ cuHTe3a IH(POBOTO PETYIATOPA U PEIICHUS
3aJa4M CTAaOMIIM3aluH HeTIPephIBHOTO 00b-ekTa. [Ipumep.

1.8 Huckpernas moaens IIMM-cucremsl ynpasneHus. CBsi3b C
AVM-cuctemamu: nuHeapu3arust. @opMyita 11 BEIYACICHUS
HepenaToYHON (hYHKIUH THIIOBOH AuCcKpeTHO# Monenn [II1IM-
CHCTEMBIL.

1.9 JuckperHoe npeobpazoBanue Jlamiaca, 4acTOTHbIE
XapaxkTepUCTUKH. CBI3b MEXTy TUCKPETHBIM 1 HEIPEPHIBHBIM
npeobpazoBanusiMu Jlamnaca. HacTOTHBIN KpuTepuil yCTOHYHBOCTH.
[Ipumep.

1.10 [Tokasarenu kauecTBa AUCKPETHBIX CHCTEM B IEPEXOJAHOM U
ycTaHOBUBIIEMCS pexnMax. OcOOCHHOCTH IIepPEeX0THOTO mporecca
JIUCKpETHBIX cucteM. [Ipumep.

1.11 CraThuecKkue U acTaTU4ecKue cCUCTeMbl. Beruucnenue
K03(PUINEHTOB OIMOKHN acTaTHdeckux cucteM. [Tpumep.
1.12 CuHTe3 TUCKPETHBIX CHCTEM yIpaBieHHs. TUnoBbIe

AITOPUTMBI YIPABIEHUS JUCKPET-HBIMU CUCTEMaMH. AITOPUTM
CUHTE3a PEeryJsITopa 10 JKellaeMoit epeaatounoit Gpyakuuu. [pumep.

2 Henunelinple cucremsl ynpaBiieHUs

2.1 Henunelinpie cuctemsl ynpasinenus. [Ipupona HenMHENHBIX
3aBHCUMOCTEH U TUTIBI HeJTMHEHHOCTeH. OCOOCHHOCTH HETMHEHHBIX
cucteMm. [lonoxxenue paBHoBecus. Bujpl ABMKEHUI B HEMMHENHBIX
cUCTEeMax: YCTOMUYUBBIC, ACUMIITOTUYECKH YCTOWYMBEIE, OpOUTAIBHO
YCTOWYMBBIE U JIp.

2.2 OmnpeneneHne yCTOMIMBOCTH (B TOM YHCIIE PAaBHOMEPHOH,
aCHUMIITOTUYECKON ycToitunBo-cTH) 1o JlsmynoBy. MccnenoBanue
YCTOHYMBOCTH IO IEPBOMY IIPHOIMKCHUIO CTAIIMOHAPHOHN CHCTEMBI.
IIpumepsl. YcroituuBocTs 1o Jlarpamxy.

2.3 VccnenoBanue yCTOMYMBOCTH IO MEPBOMY NPUOIIKEHHIO
HecTanMoHapHO# cucremsl. [lokazatenu JlanyHoBa.
DKCHOHEHIHAJIbHASL YCTOWYNBOCTb.

24 Merton (a30BOH IIIOCKOCTH aHAJIN3a U CHHTE3a CHCTEM.
®a30BbIe HOPTPETHI U TUITBI 0COOBIX TOUEK TMHEHHBIX CUCTEM.
®a30Bble NOPTPETHI HEMUHENHBIX cucTeM. [Ipumep.

2.5 Merton ($ha30BO¥ IIOCKOCTH aHAJIN3a U CHHTE3a CHCTEM.
Henuneiinas cucrema ¢ peine ¢ 30HOM HEUYBCTBUTEIIbHOCTH.
Henunelinas cucteMa co CKONb3SIILUM IIPOLECCOM. Y CJIOBUS
ckoubxeHus. [Ipumepsl.

2.6 OpOurtanpHas yCTOHUUBOCTB. ABTOKOJEeOaHUs. MeTo]
TapMOHUYECKOH JTMHEeapu3aliy AJIs1 HCCIe0BaHU CUMMETPUYHBIX




aBTOKOJICOaHHUIA.

2.7 OpOuTtanbHas yCTOHUUBOCTh. ABTOKOJeOaHusA. MeTos
TapMOHHWYECKOH JIMHEAPH3ALNH IS UCCICIOBAHNA HECUMMETPHIHBIX
aBTOKOJICOAHHUIA.

2.8 Buapl THIIOBBIX HelWMHEHHOCTEH. Bhluncinenue
K03()PUINCHTOB rapMOHHYECKON JIMHEa-PU3AIMHN JUTS HICATEHOTO pesie
(HeCUMMeTpUYHBIC aBTOKOJIE0aH!A), pene ¢ 30HOH
HEYYBCTBUTEIBHOCTH (CUMMETPUYHBIC aBTOKOICOAHM).

2.9 Merton ¢yHkiui JIsmyHoBa. 3HAKOMOCTOSIHHBIC U
3HaKooMpeerIeHHbIe QyHKIMH. Teo-peMs! JIsmyHoBa 00 ycToianBOCTH
(acuMITOTHYECKOH YCTOWYNBOCTH, HEYCTOHYMBOCTH) MOTIOKCHUS
paBHOBECHS ATl CTAlIMOHAPHBIX AMHAMHUUYECKHX cucTeM. [Ipumepsl.

Crimcok 6a30BBIX ONPEIEICHUH 1 TIOHSITHH TI0 CEMECTPOBOMY KypCy
1. luckperHas cucreMa

2. CurHan KBaHTOBaHHBIN 110 YPOBHIO

3. CurHan KBaHTOBaHHBIH 10 BpeMEHU

4. IMITynTbCHBIN 3JIEMEHT, UMITyNIbCHAs Moxyisaus (AUM, IINM)
5. Pemeryaras GpyHKIMA

6. O6mmas opmyna s pelieHns IMHEHHON TUCKPETHOH CHCTEMBI
7. Z-npeoOpa3zoBaHHe W OTPAHNYCHUS Ha OPUTHHAT

8. MomudunuposarnHoe [ [-mpeobpa3oBaHue

9. [1J-mpeoOpazoBaHue

10. Momudummposanroe [ [ []-mpeodpazoBaHue

11. YcToiuuBas TUCKpeTHas cCUCTEMA

12. YcToituuBeIii TONUHOM (B JUCKPETHOM BPEMEHHM)

13. dyHKIMOHAIbHAS cXeMa [U(POBOI CHCTEMBI YIIPABICHUS U €€
OIIHCaHUe

14. Ilepenarounas GyHKIMS UKCATOPa HYIEBOTO MOPSIIKa

15. luckperHoe npeobpazosanue Jlamiaca

16. YactoTHas nepenarouHas GYHKIUS (IUCKPETHAS) U CBSI3b C
nepenaToYHon (pyHKIuen B

Z-npeobpa3oBaHUsIX

17. OntuManbHas o MepeXoJHOMY IPOLECCY JUCKPETHAsE CUCTEMA
18. BecoBast GyHKITHS TUCKPETHON MOJIEIN

19. ®opmyms! BerUUCIEHH KO3 GHIHUEHTOB OIHOOK AT aCTaTHIECKUX
(acTatuzm

TOPSIKA I') AUCKPETHBIX CHCTEM.

20. TunoBele aNrOpUTMBI YIIPABICHUS AUCKPETHBIMU CUCTEMaMU

21. Henuneiinas cucrema ynpasieHus (o0muii Bua, 4 ocobeHHOCTH)
22. llpenenbHblii HUKIT

23. ABToKOICOAHHS

24. YcroituuBoe 1o JIAmyHOBY HEBO3MYIIICHHOE JBIKEHIE HEITMHEHHOM
cucTtemsl (B

TEepMHHAX €-0)

25. PaBHOMEpPHO ycToH4MBOE 110 JIAMyHOBY HEBO3MYILEHHOE JBHKCHUE
HEJINHENHOU

CUCTEMBI (B TEPMHHAX €-0)

26. ACUMNITOTHYECKH YCTOMYUBOE 110 JISSTTyHOBY HEBO3MYIIICHHOE
NBYDKEHUE HETMHENHON

cuctembl (B TepMHHAX g-A)

27. OpOuTaNbHO YCTOMYMBOE HEBO3MYIICHHOE JIBUKCHUE HETMHEHHON
CUCTEMBHI (B

TEepPMHUHAX €-0)

28. ACUMITOTHYECKH OPOUTAIIBHO YCTOMYMBOE HEBO3MYIIICHHOE
NIBIDKEHUE HEJTMHENHON

CUCTEMBI (B TEpMHUHAX £-A)

29. YcroitunBocTs 1o Jlarpanxy HEJTMHEHHON CHUCTEMBI

30. Crapuuii (iepBblii) mokaszarens JIsmyHoBa Ju1st TMHEHHBIX
HECTallHOHAPHBIX CHCTEM

31. O6wwuii Bua HENMMHEHHOW CHCTEMBI C IEPEKITIOYEHUSIMHU U YCIIOBHE
nonajgaHus Ha

MOBEPXHOCTH CKOJBKEHHS.

32. 3nakoomnpezaeneHHas (GyHKIUA ¥ 3HAKOMOCTOSHHAS (DyHKIHS




5.2. Tlepedenn paGoT, BeINoIHsAeMbIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, I1P u 1.11.)

Kox Haspanue IIpoBepsiemble
WUHUKATOPbI ConeprxaHne padoOTHI
paboTsl paboTsl KoMITeTeHi
P1 KonTponbHast OIIK-1-Y1;YK-1-¥Y1 |Pabora cocTout u3 4eThIpex 3a/1a4 Ha TeMbl: MaTeMaTU4ecKoe
pabota Nel OITMCAHNE TUCKPETHBIX CHCTEM YIIPaBICHHS. Y CTONYHBOCTD
JUICKPETHBIX CUCTEM.
P2 KonTponbhas OIIK-1-B1;YK-1- Pabora cocrout u3 uetbipex 3aaa4 Ha TeMbl: OIIeHKa KauecTBa
pabora Ne2 B1;VK-1-¥V1 MUCKPETHBIX cucTeM. CHHTE3 JUCKPETHBIX CUCTEM yIpaBiieHUs. MeTo
TrapMOHWYECKOM TnHeapu3amu. Metoa GyHknuit JismyHoBa.
P3 JlabopaTopHas OIIK-1-B1 Pabora cocrout u3 3amanus Ha TeMy: OLleHKa KauecTBa AUCKPETHBIX
pabota Nel cucreM. Kpome Toro, He00X0MMO HAITUCATh IPOTPaMMY,
MPEACTABIAIONIYIO cOOO0M CIIMCOK KOMaH/ Ha OTHOM U3 SI3bIKOB
IIPOrpaMMUPOBAHUS U PELIAIOILYIO IPEII0KEHHOE 3a/laHHE.
P4 JlabopaTopHas VK-1-Bl Pabora cocrout u3 3amanus Ha TeMy: CHHTE3 JUCKPETHBIX CHCTEM
pabota Ne2 ympasierns. Kpome Toro, Heo0X0aUMO HaMICaTh IPOrpaMMy,
MIPEACTABIAIONIYIO cOOO0M CIIMCOK KOMaH/ Ha OJTHOM U3 SI3bIKOB
IIPOrpaMMUPOBAHHUS U PELIAIOILYIO IPEII0KEHHOE 3a/laHUeE.
P5 JlabopatopHas YK-1-Y1;YK-1-B1 PaboTa cocrout u3 3amanus Ha TeMy: MeTon ($ha30BOH MIOCKOCTH.
pabora Ne3 Kpowme Toro, He0OX0MMO HAITUCATH TIPOTPaMMY, MPECTABIISIONTYIO
c000H CIIMCOK KOMaH]l Ha OJTHOM M3 SI3BIKOB MPOTPaMMHPOBAHHS U
PeLIaoIyI0 IPeAIoKEeHHOE 3alaHKeE.

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OUJIeTOB, TECTOB U T.IL.)

DK3aMeHAIIMOHHBIN OHJIET COCTOUT U3 ONHUI-ompoca (3 CiTydaifHBIX ONpeeineH s), 2-X TeOPETHYECKUX BOIPOCOB M OJTHOH 3a1aqH.
3amaun B OriieTax SIBJSIFOTCS THIIOBBIME U TIOZOOHBIC 33/1a49H PENIAIOTCS 110 X0y BBITIOJTHEHUS PaOOT TUCITUITIHHBL.

[Tpumep 5K3aMeHAMOHHOTO OMIIeTa:
Kadenpa nHxeHepHOI KHOSPHETHKH

Dk3aMeHarnoHHbIHA Omter Ne 1
1. Chopmymuposathb kputepuit JHxypu. [IpuBecTd mpuMep BAMSHUSA KBAHTOBAHHUS 110 BPEMEHHU HA YCTONUUBOCTD.

2. IlepeunciuTh BUABI TUIOBBIX HENUHEHHOCTEH. BRraucanTs K03 GUIIeHTH TapMOHUYECKOH THEapU3aIu IS HACaIbHOTO
pene (HecuMMeTpHUYHbIE aBTOKONIE0aHNUs), pelie C 30HOI HeUyBCTBUTEIBHOCTH (CUMMETPUYHBIE aBTOKOIE0aH ).

3. Onpenenuts Z_T — uzobpaxenue npu nepuojae T = 0.1 ciexyromei nepenatounoit gpynkmun: W(s)=1/(s+3)"2.

bmmu-omnpoc:

1. ChopMymupoBaTh OIpeeICHAEe YCTOHYMBOTO TIOJIMHOMA B TUCKPETHOM BPEMEHH.

2. Chopmynupoats onpezenerue Z T npeoOpa3oBaHus.

3. CchopmynrpoBath ompeieIeHHe aCUMIITOTHYECKH OPOUTAaIbHO YCTOHYMBOIO HEBO3MYIIIEHHOTO ABVKEHHS HETMHEHHOH CHCTEMBI.

5.4. MeToauka OLeHKH OCBOEHUS AUCUMILIMHBI (Moayis, npakTuku. HUP)

WToroBas OIleHKa OIPEENsIeTCsS Ha OCHOBAHUH PE3y/IbTATOB PaboThl B ceMecTpe (KOHTPOJIBbHBIX paboT Mo mpakThke (8 O6alioB),
CaMOCTOSTENBHBIX Pa0OT 1Mo Teopuu (2 6ayta), madbopatopHbIx padot (3 6ayia)) U OTBETa Ha YK3aMEHE.

[ITkana oueHUBaHUS PE3yIbTaTOB PabOTHI B CEMECTpPE

Onenka Kpurepuii onennBanus ( cyMMa HaOpaHHBIX 0AJJIOB 3a "ipakTuKy", "Teopuro”, "nadopaTopHbie paboThl'", COOTBETCTBEHHO)
«OTmaHOY - "mpakTHKa'">=06; "Teopua">=1.6; "maboparopHsle paboTHI"=3

«Xopomoy» - "mpaktuka'">=5; "teopus'>=1.3; "nmaboparopusie paboTs"=3

«Y IOBJIETBOPUTEIILHOY - "mipakTHKa">=4; "Teopus'"™>=1; "maboparopHsie paboThl"=3

«HeynosnerBopurensHO» - "mpakTika’<4; "teopus’'<l; "maboparopHbie paboTh"<3

HroroBas olieHKa HE MOXKET OTIMYATHCS OT OIEHKH 33 PabOTy B ceMecTpe 0oJiee ueM Ha OJMH 0aiuT B OOIBIIYIO CTOPOHY.

6. YHEBHO-METOAWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENH 3arinaBue Bubnuoreka W3narenscTBO, TOI
JI1.1 | Amutpuesa B. B., JlabopaTopHBIil MPaKTHKyM IO | DIIeKTpOHHAs OHOIHOTEeKa Mocksa: MockoBckuit
Iles3nep JI. . nuciuruinae "Teopust rOCYAApCTBEHHBIN TOPHBIM
aBTOMAaTHYECKOIO yausepcurer, 2010

yIpasieHus": yaeOHoe
nocoOue 1Jis By30B: yueOHOe
nocobue




ABTOpBI, COCTaBUTENH

3arnaBue

bubnuoreka

W3narenscTBO, TOI

J1.2

Jmurpuesa B. B.

IIpakTukym s
CaMOCTOSTEIBHON TIOATOTOBKH
K TIPaKTUICCKUM 3aHSATHSM I10
nucruruinae "Teopust
ABTOMATHYECKOTO
yrpasieHusn'": yae6. mocobue
JUIS CTYA., 00yd. TIO CIIeIl.
220201 "Ympasnenue u
uH(pOpMaTHKA B TEXHUYCCKUX
cucremax"

bubnmunorexka MHUCuC

M.: 'opHast kaura, 2012

J1.3

Heryumn A. B.

Teopust aBTOMaTH4ECKOro
YIIpaBIICHUS: YIEOHUK [UIS
CTYZI.

Bbubmorexka MUCuC

M.: Bercmr. mk., 1976

1.4

Herymmn A. B.,
bantpymesuu A. B.,
Bypnses B. B., np.,
Heryumn A. B.

Teopust aBTOMaTH4ECKOTO

ynpasienus: Henunelinsie
CHUCTEMBI, YIIPABICHUS TIPU
CIIy4ailHbIX BO3EHUCTBUAX:
yueOHUK ]ISl BY30B

bubnunorexka MUCuC

M.: Beici. mik., 1983

6.1.2. JlonoiHUTeILHAS JIMTEpPaTypa

ABTODBI, COCTaBUTEIN

3arnaBue

Bubnuoreka

W3nmarensCcTBO, TOI

J12.1

ITes3uep JI. /1.,
HAmutpuesa B. B.

JlabopaTopHBIi MPAKTHKYM 110
nucuuruie "Teopust
ABTOMaTHYECKOTO
ympasierns": yae0. mocobne
JUISL CTYAI. BY30B

Bbubnmunorexka MUCuC

M.: U3n-o MITY, 2007

2.2

HAmutpuesa B. B.

[IpakTukym s
CaMOCTOSITEIILHON TIOATOTOBKH
K TIPAKTHYECKUM 3aHSITHSM 0
jqucu. "Teopus
ABTOMATHYECKOTO
yrpasieHusn": yae6. mocobue
JUTS CTYI., 00y4. TIO CTIel.
220201 "Yupasnenue u
nH(pOpMaTHKa B TEXHHYCCKUX
cucremax"

bubnunorexka MUCuC

M.: Uzn-so MITYVY, 2008

J12.3

Jymun C. E., 3otoB
H. C., Umaes . X.,
Ip., SAAkosnes B. b.

Teopust aBTOMaTU4ECKOr0
YIIpaBJICHUS: YIEOHUK [UIs
CTYy[. By30B, 00y4. 110 Hamp.
MOATOTOBKY OakaIaBpoB U
MarucTpos "ABToMaTuzauus u
yrpasieHue"

Bbubmmorexka MUCuC

M.: Bercmr. mik., 2003

6.3 TlepeueHb NPOrpaMMHOro odecrneyeHust

I1.1

LMS Canvas

I1.2

MS Teams

I1.3

MATLAB

6.4. Tlepeyens MHPOPMANHOHHBIX CIPABOYHBIX CHCTEM H MPodeccHOHAIBHBIX 023 JaHHBIX

n.1

Hoxymenranus Matlab (https://docs.exponenta.ru/)

n2

Matlab Documentation (https://mathworks.com/help/matlab/)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. |

Hasnauenne

| OcHarienue

b-907

VYueOHast ayquropus

1 craunoHapHBII

MOCaJOYHBIX MECTa,
JIOCKa,
KOJIOHKH

KOMIIBIOTED,
nporpamm MS Office, xommekT y4eOHOH Mebenn Ha 42
JEMOHCTPALIOHHOE  000pYIOBaHHE!
MPOEKTOpP MYIBTUMEIUHHBIA X 2, dKpaH X 2,

IakKEeT  JIMOCH3HUOHHBIX

B-904a

KomrsroTepHslit kiacc

ITaKeT
JAEMOHCTPAIIMOHHOE

JIMIICH3WMOHHBbIX

Mebenu

obopynoBaHue:
MyJIbTUMEIUIHBIN, SKpaH, KOJIOHKH, KOMIUIEKT Yy4eOHOM

20 cTauuMoOHApHBIX KOMITbIOTEpOB (core i5-3470 8gb RAM),

MS
JIOCKa,

TporpamMmm Office,

IIPOEKTOP




YuTaabHBIH 3aI1
3JIEKTPOHHBIX PECYPCOB

KOMIDIEKT yaeOHO# Mebenm Ha 55 MecT i oOydarommxcs,
50 IK c¢ gmocrymom k HTC «HMuteprer», OHNOC
YHUBEpCHUTETa 4Yepe3 JUYHbIM kKabuHer Ha ruiatdopme LMS
Canvas, numeHsuoHHsle mnporpamMmmel MS  Office, MS
Teams, ESET Antivirus.

8. METOAUYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

Jl1st u3ydeHus: AMCUUIUINHBI PEKOMEHIYETCS M3ydaTh TeMY 3aHATHS /10 €T0 MPOBEJCHUS, UCIIOb3Ys PEKOMEHJOBAHHYIO JTUTEPATYpy.




