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1. TACITIOPT ®OHJIA OHEHOYHbIX CPEJACTB

1.1. O6a1acTh NPUMEHEHUSA

®onn oneHouHbix cpeactB (DPOC) — HeoTbeMieMmas dYacThb paboueit
IporpaMmbl  JUCHUIUIMHBL  «MaTtemaTudeckue
NpelHa3HAaYeH [JI1 KOHTPOJISI W OLIGHKHM 00pa3oBaTeIbHBIX JIOCTHKEHUUN
CTYJIEHTOB, OCBOUBIIIUX POTPAMMY JUCIUTIINHBI.

MCTOJBI YIIPABJICHUA u

1.2. Hean u 3aga4u GoHAA OLIEHOYHBIX CPEACTB

Henp @OC —  yCTaHOBHTH

COOTBCTCTBUC YPOBH:A IIOATrOTOBKH

oOyuatomerocsi tpeboBanusim @OI'OC BO wmaructparypa 1O HampaBlICHHUIO
nonroroBku 01.04.01 Marematrka, yTBEpXJACHHBIM TNpUKa3oM MUHHUCTEpCTBA
oOpasoBanus W Hayku Poccuiickoir ®@enepamuu ot 10 sHBaps 2018 1. Ne 12 (¢

NU3MCHCHUAMH U I[OHOJ'IHGHI/IHMI/I).

1.3. Ilepeyenb KoMmeTeHUMid, GopMHpPyeMbIX B Ipolecce OCBOCHUSA
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI

HpOHCCC OCBOCHU AU CTTHUITIIMHBI

HaIIpaBJICH Ha q)OpMI/IpOBaHI/Ie

CICAYIOIIHNX KOMHGTGHHI/Iﬁ N MHINKATOPOB UX JOCTHIKCHUA:

Koa mo ®I'OC BO ‘

NuaukaTop 1ocTHKEHUS

ITpodeccronanpHast

ITK-1. [IK-1.1. YMmeer MmaTemMaTHueCKu KOPPEKTHO (OPMYITUPOBATH U pELIaTh

OCHOBHBIC HpO(i)CCCI/IOHaJ'IBHI)IG 3aaa4u Ha OCHOBE PE3YJIbTATOB HAYYHBIX
HCCIIEIOBAHUM B 00/1aCTH MaTEMaTHKH.

1.4. dranebl GopMUpoBaHUA KOMIETEeHUM

YPOBHS UX CGPOPMHUPOBAHHOCTH

H CpeacTBa OLCHUBAaHUSA

Jranbl GopMHUPOBAHUS
KOMIIeTeH UM

Komnerenuun

KoHTpOJIbLHO-01ICHOYHBIE
cpeacTna / crnocoo
OllCHUBAHUSA

Tema 1. Cucremsr ympasnenus u ux | [1IK-1 BrinosnHeHne npakTHYecKoro
ypaBHeHus. [IpuHIIMIIBI ynpaBiieHus. 3aJlaHusl, YCTHBIA ONpocC
. IK-1 BelinonHenue npakTu4ecKoro
Tema 2. JInuneitHOe ynipaBJIcHUE. N
3aJlaHusl, YCTHBIA ONpocC
Tema 3. HenmuHeitHOE ynipaBiieHUE. IK-1 BrinosiHeHUE TPAKTUYECKOTO
3aJ1aHusl, YCTHBIA ONPOC
Tema 4. ApantuBHoe u  pobactHoe | [1K-1 BrInonHeHne npakTHYeCKOro
yIpaBJICHUE. 3aJ1aHusl, YCTHBIA ONPOC
IIpomexxyTouHast arrecTanus IK-1 Dk3aMeH (MMChMEHHBIN)

1.5. Onucanue nokazareseil GopMupoBaHUs KOMIIETEHIUH

Koa komnerenumnu Ili1annpyemMsble pe3y/ibTaThbl 00y4eHHsl (II0Ka3aTeIH)

IIK-1 3HAET IMPUHIUIIBI ITOCTPOCHHUA MATEMAaTUYCCKUX MO,Z[eHeﬁ, METOABI

MTOMCKA SKCTPEMYMOB, METO/Ibl TUHAMUYECKOT'O TPOrPaMMHUPOBAHNUS,
yMeeT IpUMEHSTH 0a30BbI HHCTPYMEHTAPUN METOJI0B ONTUMAIBHOTO
YIPABJICHUS U1 PEIICHNS NPUKJIAJHBIX 3a7a4 yIPaBJICHMUS,




BJajeeT HABBIKAMU I[OCTPOCHHSI MaTEMaTHYECKHX  MOJIENEH,
MPUMECHEHHUSI METOZIOB MIOUCKa KCTPEMYMOB, METOZOB
JMHAMUYECKOTO MPOrPaMMHUPOBAHUS Ha MPAKTHKE
1.6. KpMTepnn OoIcHUBaHUA KOMHeTeH]_[l/lﬁ Ha PAa3HbIX Tanax HX
(opMupoBanusn
Buj yueOHoi padoThl KosaunyectBo 6a/1s10B
4-i1 cemecTp
CamocrosiTeTbHOE U3YYCHUE MaTepuaa 10
BrlinontHeHHE TPAKTUYECKUX paboT 30
JlomaiHsist KOHTpOJIbHAs paboTa 10
DK3aMeH (MMChbMEHHBIH ) 50
Htoro 3a cemectp: 50

HaxkonureanHasa cucrema oneHuBanud mo 100-0aipH0M mKaJie

Yerpipexoair-
JbHAs CHCTeMA
OlleHUBaHUS
IK3aMeHa

100-

oaLIbHasA

HIKaJjJa

Cucrema
OLICHUBAHUSA
3ayera

BykBennas mkana, coorsercreyromas 100-
0aJUIbHOM HIKAJIe

OT1ianyao

90-100

A — OTJIMYHO — TEOPETUUYCCKOE COJICPIKaHUE Kypca
OCBOCHO ITOJIHOCTBIO, 0€3 MpoOeIIoB; HEOOXOIUMBIC
MMPAKTUICCKHIE HABBIKA PAOOTHI C OCBOCHHBIM
MaTepHuaaoM c(hOPMHPOBAHBI; BCE
MPEeTyCMOTPEHHBIE TIPOTPAMMON 00yICHHUS
yaeOHbIE 3aJaHUs BBIITOJHEHBI, KAUEeCTBO UX
BBIIIOJIHEHHS OLIEHEHO YHUCIIOM 0aJUIOB, OJIH3KUM K
MaKCHUMaJIbHOMY

Xopomo

83-89

B — o4eHb XOpOIIIO — TEOPETHYECKOE COACPIKaHNE
Kypca OCBOCHO MOJHOCTHIO, 03 IPOOEeoB;
HEe0OX0IMMBbIE TPAKTUUYECKHE HABBIKU PAOOTHI C
OCBOCHHBIM MaTepHaJIOM B OCHOBHOM
C(OpPMHPOBAHBI; BCE TIPETYCMOTPEHHBIE
MporpamMMoii o0ydeHus: yueOHbIe 3a/1aHUs
BBITIOJTHEHBI, KAYECTBO BBITIOJTHEHUS OOJIBIIIMHCTBA
M3 HUX OLIEHEHO YUCIIOM 0aJlIoB, OJIM3KUM

K MaKCUMaJIbHOMY 3auTeHo

Xopo1o

75-82

C — X0opo1I0 — TEOPETUYECKOE COJIEpP)KaHNE Kypca
OCBOEHO MOJHOCTBIO; HEKOTOPBIE MPAKTHUECKHE
HaBBIKM Pa0OTHI C OCBOCHHBIM MaTepHaIOM
c(hopMUPOBaHbI HETOCTATOYHO; BCE
IPeIyCMOTPEHHBIE IPOrpaMMOit 00yueHHs
yueOHbI€ 3a/IJaHUS BHINOJIHEHbI, KAYECTBO
BBITIOJTHEHUS HU OJHOTO U3 HUX HE OLIEHEHO
MHUHUMAaJIbHBIM YHUCIOM 0allIOB, HEKOTOPBIE BUIbI
3aJJaHUN BBITIOJIHEHBI C OIMOKAMH

Y noBinerBo-
PUTENBHO

63-74

D — ynoBneTBOpUTEIHHO — TEOPETHUECKOE
CoJIepKaHNe TUCITUTUIMHBI OCBOCHO YaCTHYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOTO XapaKTepa;
HEO0OXOMMBIC MPAKTHYECKUE HABBIKA PAOOTHI

C OCBOCHHBIM MaTE€pPHaJIOM B OCHOBHOM
c(hopMHPOBaHBI;, OOJIBIINHCTBO




MPElyCMOTPEHHBIX MTPOrpPaMMOil 00yUeHHs
y4eOHBIX 3aJJaHUI BBITIOJHEHO, HEKOTOPbIE
13 BBINIOJTHEHHBIX 331aHUH, COZIepKaT OMIHMOKH

Y noBinerBo-
PHUTEIBHO

50-62

E — nocpenctBeHHO — TeopeTHUECKOe
coJiep:KaHue Kypca OCBOCHO YaCTHYHO;
HEKOTOpbIE€ IPAKTUUECKUE HABBIKU paOOThI

He c(pOPMUPOBAHBI, MHOTHE IPEYCMOTPEHHBIE
porpaMMoii 00ydeHus: yueOHbIe 3a1aHus

HE BBINOJHEHBI JINOO KAYECTBO BHIIOJHEHUS
HEKOTOPBIX M3 HUX OI[CHEHO YHCIIOM OaJlIoB,
OJIM3KUM K MUHHUMAJIbHOMY

Heynosnerso-
PUTEIIBHO

21-49

FX — Hey10BIETBOPUTENBHO — TEOPETUUECKOE
coJiep:KaHue Kypca OCBOCHO YaCTHYHO;
HE00XO0UMbIE IPAKTUUECKHUE HABBIKU paOOThI
He c(hOPMHUPOBAHBI; OOJIBITUHCTBO
IIPElyCMOTPEHHBIX [TPOrpaMMOil 00yUeHUs
yueOHBIX 3aJ]aHHI He BHIMOJIHEHO JTU0O0 KaueCTBO
UX BBITTOJIHEHHSI OIICHEHO YHCIIOM 0alioB,
OMU3KUM K MUHHUMAaJIbHOMY; TIPU
JIOTIOJTHUTEIILHOM CaMOCTOSATEILHOM padoTe Hall
MaTepuaIoM Kypca BO3MOXKHO MOBBILICHHE
KauyecTBa BBIIIOJIHEHUS YUYEOHbIX 3a/1aHui

Heynosnerso-
PUTEIBHO

0-20

F — Hey1OBIETBOPUTENHHO — TEOPETUUECKOE
coJiepKaHue Kypca He OCBOCHO; HEOOXOTUMbIE
MIPAKTUYECKHE HABBIKU PaOOTHI

He c(hOPMUPOBAHBI; BCE BBHINOJTHEHHBIC YUCOHBIC
3aJJlaHuUs COJEpIKAT rpyObIe OIIUNOKH,
JIOTIOTHUTEIIbHAS CAMOCTOSTEIbHAs paboTa Hajl
MaTepuaioM Kypca He IpUBeIeT K KaKoMy-ITH00
3HAYUMOMY TIOBBIIIEHUIO KaYECTBA BHITIOJIHEHHS
yueOHBIX 3aJJaHHi

He 3auteno

2. KOHTPOJIbBHO-OLEHOYHBIE CPEJICTBA

2.1.OueHo4YHbIE CPEACTBA TEKYIIEr0 KOHTPOJIsl (TUIIOBbIE)
1 [IpuHIMI MOCTPOEHMS CUCTEM a/IallITUBHOTO YIIPABJIEHUS HEBO3MYILIEHHBIMU 00BEKTaMU
2 HpI/IHL[I/IH MMOCTPOCHUSA CUCTEM AJAIITUBHOI'O U p06aCTHOFO YIipaBJICHHUA BO3MYIIICHHBIMU

o0BEKTaMU

3 A,Z[aHTI/IBHOC YIIpaBJICHHUC JIMHENHBIM MHOT'OMCPHBIM 00BEKTOM I10 COCTOSHHIO

4 PobGacTHOE ympaBlIeHUE TUHEHHBIM MHOTOMEPHBIM 00OHEKTOM IO COCTOSTHUIO
5 Oco0ble onTUMAalIbHBIE YIIPABICHUS

6 UeteprHT peKUMBI
7 CKOAB3SIIME ONTUMATIBHBIE PEKUMBI

8 ITocTaHoBKa 3a71a4 ynpaBJIEHUs] CTOXAaCTUHYECKUMH CUCTEMaMu

9 Meroa TMHAMUYECKOTO MPOrPaMMHUPOBAHUS

10 JInuneitHo-KkBagpaTU4HAs 3a/1a4a HA KOHEYHOM UHTEPBAJIE BPEMEHU
11 [IporpammHoOe pelieHre 3a1a4 AUHAMHUYECKOT O TPOrpaMMUPOBaHUS

12 HenuneliHOE ynipaBieHHUE.

13 Metoabl yripaBiieHUsI B YCJIOBUSIX 3aIa3/IbIBAHU
14 Metox O3KcTernmnmuara




15 Anroput™m uaeHTU(UKALIMN YACTOTHI CMEIIEHHOTO TApMOHUYECKOTO CUTHAJIA

16 AHanu3 yCTOMYMBOCTH HETMHEHHBIX CUCTEM MeToaoM (pyHKIui JIsmyHoBa

17 AnroputM ajanTanuy Ha OCHOBE CTaHAAPTHBIX MOJEIEHOIINOO0K

18 IlpenuxTop Cmuta

19 IToaxo MOCTpOCHUS peAYLIUPOBAaHHbBIX HaOIroHaTeNnei

20. BpemeHHbIe U 4aCTOTHBIE XapPAKTEPUCTUKU CUCTEM C IapaJljIe/IbHbIM COEAMHEHUEM 3BEHbEB.
21. BeTpeuHo-napajuiesIbHOE COEIMHEHUE 3JIEMEHTAPHBIX JUHAMUUYECKUX 3BEHBEB.

22. IIpaBuina npeobpa3zoBaHMs JUHAMUYECKHUX XapaKTEPUCTHK B CXEMax ¢ 0OpaTHOM CBA3BIO.
23.Ponb 3HaKa 00paTHOM CBS3H.

24. IlonsiTHE yCTOWYMBOCTH JTMHEHHBIX JUHAMUYECKUX CUCTEM.

25. AnreOpandeckuil KpUTepuil yCTOWYMBOCTH JMHEWHBIX IMHAMUYECKUX CHCTEM (KpUTEpUit

['ypBuia).

26. YacTOTHBIM KpUTEPUIl YCTOMUMBOCTH JIMHEHHBIX JMHAMHUYECKUX CHCTEM (KpUTEpuit
HaiikBucra).

28. OcCHOBHbBIE THIIOBbIE AJNTOPUTMbl (YHKIMOHUPOBAHUSI JIMHEHHBIX aBTOMATHYECKHUX
PEryJIsTOPOB.

29. JlnHaMHuuecKHe XapaKTePUCTUKHU MPOMOpIMOHAIbHOTO peryisropa (II-perymnstop), mpumep
cucremsl ¢ [I-perynstopom.

30. JluHaMu4ecKue XapakTepUCTUKU UHTETpasibHOTO peryisTopa (U-perymnsrop).

31. Jlunamuueckue xapakrepuctuku auHeiHbIx [IU- u ITU/I- perynsaropos.

32. Omnpenenenue o06nacTu ycTONUMBOM pPAOOTHI peryisTopa B IUIOCKOCTH HAaCTPOEUHbIX
apaMeTpoB.

33. Tloka3zarenu 3amaca YCTOMYMBOCTH U KPUTEPUU KayecTBa PEryIMpPOBAHUS, UCIIOIb3yEeMbIe
IPU pacyeTe HACTPOESUHBIX MMapaMETPOB PEryJIATOpa U aHAIN3€E NEPEXOAHBIX IPOLIECCOB.

34. KopHeBoil mokasarenb 3amaca yYCTOMYMBOCTU (CTeneHb KoseOaTenbHOCTH). Ilonsitue o
pacUIMPEHHBIX YACTOTHBIX XapaKTEPUCTUKAX.

35. [epBsrit u BTOpOii MeToab! JIsmyHOBA.

36. [TonsiTue 0OpaTHO CBS3M.

37. Pacder JIMHUY 33JaHHOTO 3aIaca yCTOMYMBOCTH B IIOCKOCTH apameTpoB [T -peymsTopa.
38. ChopmynupyiiTe, Kak MPOBECTH aHAIU3 YCTOWYMBOCTH MO KOPHAM XapaKTepUCTUYECKOTO
YpaBHEHHUS.

39. [Ipusenute npumep cuctemsl ¢ [1-perynsropom.

HpaKaneCKne AOMAIIIHHUE 3aJaHUA
1. I[aHBI YpaBHCHUA COCTOSIHUA

CHCTEMBI X =X, (t), X, ==2% (t) —3%,(t) +2, % (0) = x,(0) =0.

COCTOSIHUS, 3aIICaTh BHIPAYKEHUE JIJISl IEPEXOJHON MaTPHUIIBI.
2. 3ajaHbl ypaBHEHHs CUCTEMBbI YIIpaBJICHUH

Haiitu pemienue ypaBHeHHM

X =AX +BU,
Y =CX + DU.

1 2 10 10
A= , B=[1 2] C= D=

0 3 01 T oo
HapucoBatbk CTpYKTYpHYIO CXEMY CHUCTEMBI YIIPABICHHUH.
3. 3a1aHO ypaBHEHUE CUCTEMBI YIIPaBICHUS

X =AX +BU, Y =CKX.
10 10
A= , B=[1, 1], C=
0 1 0 1

OnpenenuTts ynpapiasieMOCTb U HAOII0JaeMOCTh CUCTEMBI.



4. Haitru dynkumo, ynosiersopsiomyto rpanndasiM yeiaosusam: npul =0 X =0, npu

1
t =1 X(1) =1u muruMusupyomyio GbyHKIHOHAT J= Ji dt.
o X(t)
5. OHpeZ[eJ'II/ITB HHHeﬁHoe OIITUMAJIBHOC yrIpaB.]'IeHI/IC IJIA CUCTEMBbI
Xp =X, (t),
Xo ==X, (t) +U,

o0
NPUHIMAs BO BHUMAHHUE [TOKA3aTellh KauecTBa J = I X12 (t)+ Xg (t)+ 1U (t) 2 | dt

0 9
Y T'PAHUYHBIC YCIIOBHS X(O) = X0 X(OO) =0.
6. [TuceMeHHBIN aHAIN3 U PEIICH3UPOBAHUE HAYYHOW CTAThH MJIHM aBTOpedepaTa TUCCepTanuu C
LEJIbI0 03HAKOMIIEHHSI C HAYYHBIMH 33Ja4aMHM, PEIIa€MbIMH CPEJICTBAMHU KOMIIBIOTEPHOTO

MOJIEIIUPOBAHMSL.
7. VlccaenoBath yrpaBiisieMOCThb, HAOII0JaeMOCTb U YCTOMYUBOCTb CUCTEMBI

X =X, — U,
Xy =5X, +2X; + U,
Xy =—2%X; — 2X; — U,
y=-2X, + X,
8. MccnenoBars yCTOWYMBOCTh CUCTEMBI, ONMCBIBAEMOM Au(PepeHIINaTbHBIM YPaBHEHHEM
X" +2x" +3x" +4x=u.
9. Ilpu kakux 3HaYEHUAX [TapaMeTpa a CUCTEMa, ONUChbIBaeMast Ju(pepeHInaabHbIM
ypasermem X +4X"+2X"+3X"+8X=U_ yeroitunpa?
10. Ilpu kakux 3HaYEHUSIX NTapaMeTpa a cucTeMa ycToiunuBa?
X; =—ax, +Uu,,
Xy =(@—2)X; +U; +U,,
Xy =—X, —2aX; —U,,
11. IMoBenenue o6bekTa ynpasnenus omuckiBaercs ypasuennem X = U, X(0) = 0. Kpurepui
1
omrumansrocTi | = _f (X2 + Uz)dt => MIN . Haiitu onruManbHoe yIIpaBJIeHUE U TPAEKTOPUIO
0
nBIKeHus 13 HadansHoro coctosims B koneurnoe X(1) = 0.5 papuarmonneiv metomom.
12. [loBeneHnne 0ObEKTa yIpaBIEHUS ONUCHIBACTCS YPaBHEHUSAMU
X =X, %=U Xx(0)=2 x,(0)=0 x(T)=0, x,(T)=0, T=1
T
Kpurepuii  ormtumansrocTi | = qudt = MIN. Haiftu omTUManbHOE yNpaBIcHHE U

0

TPAEKTOPHIO JIBMKEHHS BAPUAIIMOHHEIM METOJIOM.
13. TloBenenne oGbekTa ympapieHus onuceiBaetcs ypaBHenmem X =U, X(0) = 3J2.
14 5 1 1 5 .
Kputepnii  ontumansHocts | = E u“dt + E -1+ E X“(y) = min.  Haiiru
0

ONTUMAJIBHOC YIIPABJICHUC U TPACKTOPUIO ABUKCHHUA BApHUALIUOHHBIM MCTOIOM.
14. IToBenenue 00BbeKTa yIpaBJICHUS OTHUCHIBACTCS



' 19
ypaBHeHusiMu X1 = X9, Xo =U, Xq D)+ X9 @)= E .Kpurepuit ONTHMAIbHOCTH

1
2 2. L2 -
| = IU dt — E X1 (O) + E X2 (1) — MIN | Haiiti onTMMaibHOE YIPABICHHE M TPAEKTOPHIO
0
JIBY)KCHUST BAPUAITHOHHBIM METOJIOM.
15. ToBenenne o6bekTa ynpasnenus omuckiBaetcs ypasaennem X = U, X(0) = 0. Kpurepuii

2,2 .
onrumansaocT | = J. (X“ 4+ u“)dt = min . Haittu ontuManbHOe yIpaBieHue U TPACKTOPHIO
0
X(1)=0.5
JIBU)KCHUSI U3 HAYaIbHOTO COCTOSIHUS B KOHEUHOE C IOMOIIIBIO TPUHIIUIA MAKCHMyMa

ITonTpsiruHa.
16. [loBenneHne 0ObEKTa yIpaBIeHUs OMUCBHIBAETCS yPaBHEHHEM X'=X+U, X(O) =0.
1

2 :
Kpurepuii orrrumansrocta | = JU dt — x(1) = min . Haiitu ontumansHoe yIpaBJeHHUE U

0
TPAEKTOPUIO ABHKEHMSI, UCTIONIb3YS NMPUHIMI MakcuMmyMa [loHTpsruHa.
17. IloBenenre 0OBEKTA YIIPABICHUS OMUCHIBACTCS YPAaBHEHUSIMU

! ! 3 e _
n=x o =xrU 10)=2 RO0=-7, xO=2, x0)=-e L
: 2
Kpurepuii onrumansaoctn | = IU dt = min . Haiitn onrumansHoe ynpasnenne u
0

TPAeKTOPHIO ABMKEHUS C IOMOIIIbIO IpUHIMIA MakcuMyMa [ToHTpsruHa.
18. [loBeneHne 0OBbEKTA yIIPaBIEHUS ONMUCHIBACTCS YPaBHEHUSAMU

X=X, X =U, X(0)+%0)=0 ¥(0)+X(1)=0, .Kpurepuii
1

onrumansHocTr | = I X1dt = Min . Haiftu onrumansHOe yrpaBienne 1 TpaekTOpHIO

0

JBUKEHUSI C MOMOIIBI0 IpUHIIMIIA MakcuMyMa [loHTpsiruna.
19. [loBenneHne 0OBEKTA YIIPABIEHUS ONMUCHIBACTCS YPaBHEHUSAMU

Xi = Xo, XI2 =-X +U, x(0)=0, xy(0)=0, \u\ <1. Kpwurepuii ONTUMAITBHOCTH

| = X5(27) = mMin . Haiitu onTuMansHOe ynpaBieHue U TPAEKTOPHIO IBUKEHHS C TOMOLIBIO

npuHIMINA MakcuMyma [loHTpsiruna.
1

20. 3amama wmozedb o0bekta X =X+U u GYHKIIHOHAT | = IU Zdt = MIN . Haiitu
0

ONTUMAJILHOE YIIPaBJIEHHE BAPUAIIMOHHBIM METO/IOM.

KoMmiieKkTnl AUJAKTHICCKHX MAaTCPUAJIOB K IIPOBCACHUIO
NMPAKTHYECKUX padoT
[IpakTuueckass pabora Nel. [IpuHIMI MOCTPOEHHS] CHUCTEMAJANTHBHOIO YIPAaBJICHUS
HEBO3MYILIEHHBIMU 00bEKTaMHU

Lenb paboThl: OCBOCHHE MPUHLIUIIOB MOCTPOEHUSI CHUCTEM aJalTHBHOTIOYNPABJICHUS Ha
npuMepe 3a7auu CICKEHUS BBIX0/1a CKATSIPHOTO 00BEKTa 3a3TAIOHHBIM CUTHAJIOM.



[Tpaktuyeckas padora Ne2. ITpuHIUN MOCTPOEHUS CHCTEMAJANTHBHOIO M pOOACTHOTO
yIpaBJIEHUS] BO3MYILIEHHBIMU 00bEKTaMHU

Llenp paboOThI: OCBOCHHE MPHHIUIOB MOCTPOCHHUS CHCTEM aJalTHUBHOTO HUPOOACTHOTO
yIpaBJIeHUs Ha MpUMEpe 3aJadd CIESKEHHUS BBIXOJA CKAIIPHOIOOOBEKTa 3a STaJIOHHBIM
CUTHAJIOM.

Metoauueckue pekomeHgauuu. Jlo Hadyanga paboThl CTYAEHTHI JOJKHBIO3HAKOMUTBCS C
aHAJM30M YCTOMYMBOCTH HEJTMHEWHBIX CUCTEM MeToAoMyHKIuH JIamyHoBa.

[Ipaktrueckas pabora Ne 3. AnanTUBHOE YIPABJICHHE JMHEHWHBIMMHOTOMEPHBIM
00BEKTOM 10 COCTOSTHUIO.

Ilenp paboOThl: OCBOEHHME NPUHLMIIOB I[OCTPOEHHS AAlTUBHOW CHCTEMbIYIPABICHHUS
MHOTOMEPHBIM 00BEKTOM.

Metoauueckue pekomeHganuu. Jlo Hadyanga paboThl CTYAEHTHI JOJKHBIO3HAKOMUTBCS C
NPUHIUIIOM TOCTPOCHHS aJTOPUTMOB aJalTalldi Ha OCHOBECTAHJAPTHOW MOJETH OUIMOKH C
U3MEPSEMBIM COCTOSIHUEM.

[IpakTuueckass pabora Ne 4. PoOacTHoe ympaBieHHE JMHEHHBIM MHOIOMEPHBIM
00BEKTOM 10 COCTOSTHUIO.

Llenp paboOTHI: OCBOCHWE TNPHHIMIIOB MOCTPOCHHS POOACTHON CHUCTEMBI YIPaBJICHUS
MHOI'OMEpPHBIM 00BEKTOM Ha OCHOBE MeToJa (pyHkuuit JIsmyHoBa.

Mertoanyeckne pekomeHnanuu. Jlo Hadana paboTsl CTYIEHTHI TOJKHBI 03HAKOMHTBCS C
HOPUHIUIIOM HOCTPOCHUS aIrOPUTMOB POOACTHOTO YIPABJIECHUS HA OCHOBE CTaHAAPTHON MOJenu
OIIMOKH C U3MEPSEMBIM COCTOSTHUEM.

[Mpaktrueckas padota Ne5. [Tapamerpu3ariust Mojiean ooObekTaynpasieHus (crocod Nel)

Lems pabotel: ocBoeHHE cmocoba MapaMETPUYECKOTO TPEACTABICHUSBBIXOTHON
HEPEMEHHOI U BEKTOpa COCTOSIHUSI TMHEHHON MOJIeNT 0OBbEeKTa.

Metoanyeckune pekomenganuu. Jlo Havamga paObOThl CTYASHTHI JOJDKHBIO3HAKOMUTHCS C
apaMEeTPU30BaHHbIM  NPEJCTABICHUEM JIMHEWHBIX MOJEJeH ‘BXOJ-COCTOSHUE-BbIX0A” U
MOCTPOUTH CXEMY MOJEINPOBAHUAIAPAMETPU30BAHHOIO OOBEKTA.

ITpakTuyeckas pabora Ne6. CuHTE3 aAanTUBHOIO HAOMIONATENS COCTOSHUS JTMHEHHOTrO
o0BeKTa

Ilens pa®oThl: OCBOEHME MPOLEAYPbl CHHTE3a aJalTUBHOTO HAONIOJATEUIMHEHHOro
oOBeKTa.

Metoanueckue pekomeHanuu. Jlo Hadyamga paboOThl CTYAEHTHI JOJKHBIO3HAKOMUTHCS C
MPUHIIMIIOM MapaMeTPU30BAHHOTO MPECTABICHUSI BEKTOPACOCTOSHUS JIUHEHHOTO 00BEKTa (CM.
np. pabory Ne5) M CHOCTpOGHHEM alIrOpUTMOB aJalTalldd Ha OCHOBE CTaHAApTHBIX
MoJ1e1e oI O0K.

ITpakTryeckas padora Ne7. ITapamerpusanus Moaenu oObeKTa yrnpasieHus (crnocod 2).
AJIanTUBHOE yNIpaBJIeHHE 0OBEKTOM IO BBIXOAY.

Ilenb paboOThI: OCBOCHME AIBTEPHATHUBHOIO CIIOCOOA MapaMeTpUueCcKOroNnpeICTaBIeHUs
BBIXOJHOM NIEPEMEHHOM U OCBOEHHE METOa CUHTE3aaJallTUBHOTO YIPaBIEHUS 1O BBIXOY.

Metoauueckue pekomeHganuu. Jlo Havamga paboOThl CTYACHTHI JOJDKHBIO3HAKOMUTHCS C
MPUHIIMIIOM MapaMEeTPUUYECKOro MPeACTaBIECHUS BEKTOPA COCTOSHUS JIMHEHHOTO 00bEKTA.

[TpakTuyeckas padora Ne 8. AnantuBHOE ynpaBieHHE JIMHEHHBIM OOBEKTOM IO BBIXOAY
Ha OCHOBE aJITOPUTMA C PACIIUPEHHOMN OIMOKON

Ilenp paboThl: OCBOGHME METO/A PACIIMPEHHOM OIIMOKM B 3ajayax aJalTHBHOTO
yIpaBiIeHUS MO BBIXOAY.

[Tpaktuyeckas pabora Ne9. AnanTuBHOE ynpaBieHUE JTUHEWHBIMOOBEKTOM IO BBIXOAY
Ha OCHOBE aJITOPUTMA C PACIIUPEHHON OINOKOMH.

Ilenp paboThHL: OCBOEHHE METOAAa paCIIMPEeHHONH OMmMOKM B 337a4axaJarTUBHOIO
yIpaBJIeHUS O BBIXOAY.

Metoauueckue pekomeHganuu. Jlo Havyanga paboOThl CTYACHTHI JOJDKHBIO3HAKOMUTHCS C
METOZOM DPACHUIMPEHHON OIIMOKM M €ro IpHUMEHEHHMEM B3ajayax aJalTHBHOIO YIpaBJIECHUS



TUHEHHBIMU oObekTamu. [IpakTHueckass paboTa OCHOBaHa Ha pe3ynbTaTax padboTsl Ne7 u
SBJISIETCS ee JorndeckuMnpookenneM. [Ipaktiuueckas pabora paccuntana Ha 4 gaca.

[Ipaktuyeckas padora Ne 10. Cunrte3 HaOdromaTenss COCTOSHUS MOJIEIUTEHEpaTopa
BHEIITHETO BO3JCHCTBHS

Llenp paboThI: OCBOGHHME TMPOLEAYPHl CHHTE3a HaOIIOAaTeNs] COCTOSHUSMOJIECIN
reHepaTopa BHELIHETr0 BO3JICHCTBHS HAa OCHOBE MPHHIIUIANIAPAMETPU3ALIIH.

Meroauueckue pekomeHaanuu. JJo Havana pabOThl CTYACHTHI JOJKHBIO3HAKOMUTBCS C
HOAXOJOM IIOCTPOCHMS PEAYLHMPOBAHHBIX HAOMIOAaTeNel W NPUHLUIIOM IapaMeTpH3aluu
BBIXO/IHOM TIEpEMEHHOM JTMHEHHOT0 00BeKTa(cM. mmp. padboTy Ne5).

2.2. OueHoyHble cpeacTBa I  TNPOMEXKYTOUYHOI  aTTecTalMuU

(3K3aMeH)

1 Chopmynupyiite pyHAaMEHTaIbHbIE IPUHIIMIIBI METOJIOB YIIPABJICHUS.

2 Habmo1aeMoCTh CHUCTEM.

3 AnanTuBHOE yIpaBJeHHE JIMHEHHBIM MHOTOMEPHBIM 0OBEKTOM IO COCTOSIHUIO

4 PobGacTHOE yrnpaBJieHUE JIMHEHHBIM MHOTOMEPHBIM OOBEKTOM IO COCTOSTHUIO

5 Ocobble onTUMalbHbIE YIIPABIECHUS

6 HazoBuTe pooHayaibHUKA MaTEMaTHYECKON TEOPUN YITPABICHHS

7 Ypasuenue bennmana

8 Ipunmun [HorTpsirnHa

9 MeToa IMHaMHUYECKOTO POrpaMMHUPOBaHUS

10 YmpaBisieMOCTh CHCTEM

11 IlporpammHoOe pelieHue 3a1ad JUHAMUYECKOTO IIPOrpaMMHUPOBaHUs

12 HenuneliHoe yrpaBJieHUE.

13 Metons! yrpaBieHUsl B YCIOBUSAX 3ala3/bIBAHUS

14 Metox OdKCTENIMUAHTA

15 Anroput™m uaeHTH(UKALIMN YACTOTHI CMEIIEHHOTO0 FTApMOHUYECKOT0 CUTHAJIa

16 AHain3 ycTOHYMBOCTH HEIMHEWHBIX CUCTEM METO/10M QyHKIMi JIsmyHoBa

17 AnropuT™ aganTaluy Ha OCHOBE CTaHJAPTHBIX MOJieel omOoK

18 Ilpenukrop Cmura

19 IToaxo MOCTpOEHUs peAyLIMPOBaHHBIX HaOIro1aTenei

20 BpemeHHbIE ¥ YaCTOTHBIE XapaKTEPUCTUKU CUCTEM C TapajlIeIbHbIM COEIMHEHNUEM 3BEHbBEB.
21 BcTpeuHo-napajIeIbHOE COEIMHEHUE JJIEMEHTApHBIX AMHAMHUYECKUX 3BeHbEB. [loHsATHE
00paTHO# CBsI3H.

22 Ormnpenenenue o0nacTU YCTOWYMBOM pabOTHI peErynasiTopa B IUIOCKOCTH HAaCTPOEYHBIX
1apaMeTpoB.

23 Ilepsblit 1 BTOpO MeTo bl JIsimyHOBA.

24 JluHaMU4YecKHe XapaKTEepPUCTHKHU MponopuuoHansHoro perynsaropa (II-perynsrtop), mpumep
cucreMsl ¢ [I-perynsaropom.

25 JluHaMu4eckne XapakTepUCTUKU HHTErpalbHOro peryistopa (U-perynarop).

26 JlnHamMudeckue xapakTepucTuku TuHeWHbIX [TH- u [TU/]- perymstopoB.

27 3anaya ciaexeHHsl BbIX0/1a CKAIIPHOr000BbEKTa 3a 3TaAJJOHHBIM CUTHAJIOM

28 IIpuHIMI TapaMeTpU3alUH BBIXOIHOM MEPEMEHHOMN JINHEHHOT0 00bEeKTa

29 AnanTuBHOE yIpaBlieHUE 0OBEKTOM MO BBIXOTY.

30 IlpuHUUIBI TOCTPOEHUS] pOOACTHOW CUCTEMBI YIIPABICHHUSI MHOTOMEPHBIM O0BEKTOM.

31 M3noxuTe anropuT™ aanTUBHOTO POOACTHOTO YIIPABICHHUS.



