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1. IEJIU OCBOEHUS JUCIIUITJIMHBI

IensiMu ocBOEHHs AUCHMILIMHBI "'MaTeMaTHYeCKHe OCHOBBI yNIpaBJieHus' SIBJISIIOTCH:

1. BelpaboTka y CTYIEHTOB MOHMMaHHs (U3HYECKOH CYLIHOCTH aBTOMAaTHYECKOIo YIpaBICHUS
W cTabmiIn3anuy, ee GopMaaM3alMd B BUJE KOHKPETHBIX MaTeMaTHYEeCKHMX 3alad, BbIpaboTka
IpEICTaBICHAN O BOSMOXHBIX HCXO0JaX IIPH PELICHHH 3THX 3aJad.
2. OcBoeHue IyTel TEXHHYECKOW pealu3allMd JUHAMHYECKMX CHCTEM H  CHCTEM
aBTOMATHYECKOI'O PETryJIMPOBaHUI.
3. IToaroroBka B 00J1aCTH MPOEKTUPOBAHUS CUCTEM aBTOMATHYCCKOTO PETyIMPOBAHHS.
4. TloaroToBKa B 06/1aCTH PaJMOTEXHUKH JUIS Pa3HBIX cdep NpohecCHOHABHON NesTeIbHOCTH
CIIEIIUAJIUCTA.

® IIPOEKTHO-KOHCTPYKTOPCKOM:

e  IIPOW3BOJICTBEHHO-TEXHOIOTHYECKOM,

e  Hay4YHO-HCCIIEI0BATEIbCKOM;

®  CCPBHCHO-IKCILTyaTallHOHHOH.

2.MECTO JUCHMUIIJIMHBI B CTPYKTYPE OIIOII BO
JlucrmmuHa «MaTeMaTHyecKie OCHOBBI YIIPABICHHs)» OTHOCHTCS K BApHATHBHOW YacTH
macumruma(b1.B.JIB.8). Mucuumiuna "MareMaTHdecKue OCHOBBI YNpPaBJICHHs' — SABISACTCS
OMHOM M3 6a30BBIX OOLIEMH)XEHEPHBIX MUCHUIUIMH. [IpenMeToM e¢ U3yuYeHHs BBICTYIAIOT
oOIIMe  METOAbl  ONMCAHMSA  JAHAMHYECKMX  CHCTEM, 3aKOHOMEPHOCTH  IIPOIECCOB
CaMOperyJIMpOBaHUs B CHCTEMaXx, IPOIENYPhl aBTOMATHYECKOTO YIPaBIeHHUs, PEryTMpOBaHHS,
CTaOHIIM3AlMH, YCTOMUUBOCTH CI0XKHBIX CHCTEM.

B3aumoceasb ¢ Opyzumu OuCyunIuHaAMuU

Usyuenne Kypca «MaTeMaTHyecKie OCHOBBHI YIpaBleHUs» Oa3supyeTcs Ha 3HAHHSAX,
MOJyYeHHBIX B Kypcax: BbicIiasg MaTeMaruka (auddepeHLuanibHOe U HHTETPATBHOE
wcuncienne, aadQepeHuaIbHble YPaBHEHUs, TEOPHs BEPOATHOCTEH, (yHKIMSI KOMILICKCHOK
nepeMeHHOM, oneparopsl Oypse u Jlamnaca, OCHOBBI TEOPHH LENEH, PaJHOTEXHUYECKHE LT H
curHaisl. [1oyueHHbIE 3HAHHMS HCIIOB3YIOTCS B JallbHEHIIIEM B Kypcax Y CTpolcTBa NpuemMa u

00paboTku CUTHAJIOB", "YcrpoiicTBa TeHEpUPOBAHUS u (hopMupoBaHUs
paguocurHaioB"," OCHOBBI TEOpUH pPaaMOTEXHUYECKUX cucteM","OCHOBBI
tenesunenus”, " IludppoBas  ob6paboTka  pamuoTexHuueckod — umHGopmammu',  "OCHOBBHI

[IPOEKTHPOBAHHS PAIMOTEXHAYECKAX CHCTEM"', Oy YeHHbIE 3HAHHS MOTYT OBITh HCTIOIB30BAHBI
MpY JUIUIOMHOM TNIPOCKTUPOBAaHMM, @ TaKke B MPOLECce INOATOTOBKA W IPOBEICHHA
ABTOMATH3UPOBAHHBIX NTaOOPATOPHBIX ~HMCCICAOBAHMN M IPOM3BOJCTBEHHBIX HCIIBITAHUH
paauoaniapaTyphl.

3. KOMIIETEHIIUH OBYYAIOIIEIOCs, ®OPMUPYEMBIE
B PE3YJbLTATE OCBOEHUA JUCHHUIIJIMHbI

B pe3yibTaTe OCBOCHHS JUCHUIIIHHBL, 00yYarOIUACS TOTKCH:
3HaTh:
- (PM3HYECKYIO CYIIHOCTh AaBTOMATHYECKOTO YIIPABJICHUS 1 CTaOMIIM3AINH,



-METOAUKY (OpMATH3aIUH JAAHAMUYECKUX CUCTEM B BUJI€ KOHKPETHBIX MAaTeMaTU4YECKUX 3a1a4
(OTIK-1).

-MeTO/I6I (POPMHUPOBAHHUS IIPEICTABICHUH O BOZMOKHBIX HCXO/aX IIPU PELIEHUH JTHX 3a/1aY.
-IyTH WX TEXHHUYECKOH pean3aluu.

Ymern:

-COCTABJIATh (DYHKIIUOHATBHBIE U CTPYKTYPHBIE CXEMBl CHUCTEM, OCYIUECTBIATH X CTPYKTYpPHBIC
npeo6pazopanus (OIIK-1):

-BBINIOJIHSATH PacyeThl OCHOBHBIX XapakTepucTuk cucreM(OIIK-1);

-IPOBOJIUTH CHHTE3 CTPYKTYPHBIX CXEM CHCTEM aBTOMAaTHYECKOIO YIPABIECHHUS C JaHHBIMH
HoKa3aTeIsaMH JUISI KOHKPETHBIX BO3/IEHCTBHH U IIOMEX.

Baapers:

-knaccuukaiyed, Ipu3HakaMl ¥ MaTeMaTU4eCKUMHM OCHOBAMH aHalli3a CHCTEM YIPaBJICHHS,
0COOEHHOCTAMM CHCTEM OTpaKacMbIX JTMHEHHBIMA U HemHeHHBIMEA Moaesamu (OK-7, OIIK-1).
-MaTeMaTHYECKUMH M TEXHHYECKHMMH OCHOBAMH IIOCTPOCHHSI CUCTEM aBTOMATHYECKOTO
yIpaBlIeHUS;

-[POBEJICHUEM aHATUTHYECKOTO OIMCAHHS JJIEMEHTOB PAa30OMKHYTHIX W 3aMKHYTBIX CHCTEM BO
BPEMEHHOM M YaCTOTHOM 00/1acTsX B craTideckoM coctosiHun u auHamuke (OK-7, OIIK-1).
-OCHOBaMH MOJIEJTMPOBAHUS W CHHTE3a KUOEPHETUYECKUX CUCTEM .

4. CTPYKTYPA U COJAEPXAHUE JUCIHUIIJINHBI: «OCHOBBI KUOEPHETUKK»
O61mast TpyI0EMKOCTD IMCIMILTAHBI COCTABISET 4 3a4eTHBIX eMHHIbI (144 yaca).
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¢ 6a30BbIMH HayKaMH.
CTpyKTypa, NpeIMET U 3a1auu
kypca. Hcropuueckuit  o4epk.
XapakTepHbie 0COOEHHOCTH
KUOCpHETHKU KaK HayKM U Kak
Metoga mo3HaHUA.  OCHOBHbBIE
0OBEKTHI u HarnpaBJIeHUsA
HCCIIEI0BAHMH.
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rpaduieckoe NpeacTaBIcHUE
CUCTEM YIIpaBJIEHUS. ITonsitue
oOpaTHOM CBA3M U KOHTypa
yIpaBJIEHHUI. TexHu4ecKue




CHACTEMbI aBTOMATHYECKOTO

ynpaBieHus, MX KiaccupuKauus.

MareMaTuyecKkoe ONMCaHue
JIMHEHHBIX TUHAMUYECKUX CUCTEM.
IubdepeHunanbHOE pPaBHEHHE U
4acTOTHas niepeaToyHas
byHKLMA. HWmnynbcHas "
nepexonHas  Qynkuun.  AYX,
OUX. ADX CUCTEMEI.
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Onucanue CHUCTEM B
MPOCTPAHCTBE COCTOSIHUH.
TurnoBble AMHAMUYECKUE 3BEHbA.
Ha3HayeHWe 3BEHbEB U WX POJb B
COCTaBe aBTOMATHYECKHX CUCTEM.
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OCHOBHbIE nepelaToOuHbIe
yHKIUH. [lepenaTo4Hbie
(GYHKUMH CHUCTEM B Pa3OMKHYTOM
W 3aMKHYTOM COCTOSIHMAX , A
yTpaBIsieMOii BEJINYMHBI "
omMOKH MO BO3ACHCTBUIO H IO
BO3MYLLEHHIO. BapuanTbl
NpeICTaB/IeHUA nepe1aTouHbIX
GyHKLMH.
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Teopust yCTOWYMBOCTH CHCTEM.
OmnpeneneHye yYCTOMYUBOCTH TIO
pewennto  auddepeHIranbHOro
ypaBHEHUS CHCTEMBI.
AnreGpanueckue KpUTEPUH
YCTOHYMBOCTH
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YacToTHbIE KpUTEpUH
YCTOWYHMBOCTH. CTpyKTypHBIE
npeobpa3oBaHus CXEM.
[Tpocreiinine COEIMHEHUS
3BEHbEB, TaAONMLA CTPYKTYPHBIX
npeoOpa3oBaHUM. [TpuBeneHune
CTPYKTYPHBIX cxeM K
KaHOHUYECKOM KOH(pUrypaLuH.
[Tpumepsbl pacdyeTa CXeM.
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HenuneliHbie CXEMBbI
aBTOMaTHUYECKOro ylpasieHuUs.
Bunsl HEJIMHEHHOCTEH,
0COOEHHOCTH MpOLIECCOB B
HEJTUHEWHBIX CHUCTEMAX, METOJbI
rapMOHHYECKOH M CTATHCTHYECKOU
JIMHeapu3aLuu.
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KubGepHeTHKa M BbIYHCIHTENbHAS
TEXHHUKA. Hcnons3oBaHue
BBIYMCIUTENBHBIX Npoueayp H
BBIUMCIUTENILHON  TEXHUKH B
cUcTEMAx aBTOMaTU4YECKOrO
yHpaBJeHHUs. [TpumeHeHue
KHOEpHETUYECKHMX PHEMOB
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OpraHuzaluu BbIYHUCIIATCIIBHBIX
CUCTEM.
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5. OBPA3OBATEJIBHBIE TEXHOJIOT'HA

5.1. AKTHBHBIE H HHTEPaKTHBHbIE (POPMBI 00yUeHHUs

C uenpr0 (GOpMHpPOBaHUS M DPA3BUTHS HPO(ECCHOHANLHBIX HABBIKOB CTYIEHTOB B
yue6GHOM IIPOIIECCe UCIIObB3YIOTCS AKTUBHBIE M MHTEPAaKTHBHbIE (POPMbI IPOBEACHHS 3aHITHH B
COYETAHHMH C BHEAYJAHTOPHOW paboToit: (1abGopaTopHble PabOTHI, KOHTPOJIBHBIC ayIUTOPHBIC
paboThl, HWHAWBUAyaTbHble JAoMairHue paboTel)). OObeM 3aHATHH, MPOBOJUMBIX B
HHTEPaKTHBHBIX popmax, coctaBiseT 11 gac (20%).

5.2. CamocrosiTejibHast paboTa CTy1eHTOB
CamocrosTenbHas (BHeayauTOpHas) paboTa CTYACHTOB BKIIIOYACT  3aKpCILICHUE
TEOPETHYECKOTO MaTepyaia Py MOATOTOBKE K BBHINOIHEHHIO U 3aIllUTE JIAOOPATOPHBIX 3aaHHUH,
a TaKKe INPU BBIOJHEHWH WHIWBHIyalbHON AoMamHe# paboThl. OCHOBa CaMOCTOSITEIBHOM
paGoTHI - U3y4EHHUE JUTEPATYPHI 10 PEKOMEHIOBAHHBIM HCTOYHMKAM M KOHCIICKTY JICKIHH.

5.3. MyabTHMeIHiiHbIE TEXHOJIOTHH 00y4eHHS

Bce NeKIMOHHBIE 3aHATHS MPOBOIATCS B BHIE IpPE3EHTAlMH B MYJIbTHMEIUWHON
ayUTOPHH C HCIIOTB30BAHMEM KOMIIBIOTEPHOIO MPOEKTOpa M MpejcTaBieHueM oT 15 xo 30
CJTAMIOB 11O KaXKIOH JIEKIIHH.

CTymeHTaM MpeIOCTaBISCTCS KOMIBIOTEPHBIM KypC JIEKUMH ¥ ONHMCAaHMS  BCEX
1abopaTopHBIX paboT. KOMIBIOTEPHBIC TEXHONOTMM —MCIONB3YIOTCS IS OGOpMIICHHS
71ab0paTOpHBIX PaboT.

5.4. Jlekny¥u NpHrIameHHbIX CHeNHAJTHCTOB
B pamkax yueGHOro xypca «MaTeMaTH4eCKHE OCHOBBI YIPABICHUS» HPETYyCMOTPEHBI
BCTPEYH C MPEICTABHTE/SIMH POCCHHCKMX M 3apyOeKHbIX KOMITaHHH. BBICTYIJICHHS M JICKIUHA
CIIELHATUCTOB, B YaCTHOCTH:
e JoKTOpa PU3MKO-MATEMaTHYECKUX HayK, mpodeccopa, B.I'. Pay:

e JOKTOpa TeXHHYeCKMX Hayk, npodeccopa, 3aB. kadeapodr MOU (r. Mocksa) B.I.
Kapramesa.

5.5 PeiiTHHroBas cucreMa o0y4eHHs
PelTUHT-KOHTPOIIL IPOBOIUTCS TPH pasa 3a cemecTp. OH mpenonaraeT OUCHKY
CyMMAapHbIX 0AJUIOB II0 CIEAYIOIMM COCTABIISIONIMM: aKTHBHOCTE Ha KOHTPOJIBHBIX 3aHSTHSAX,
KaueCTBO BHIIOIHEHHUS JOMAIIHUX PEWTHHIOBBIX 3a1aHHuil U 1a60paTOPHBIX PaboT.




6. OHEHOYHBIE CPEJACTBA VIS TEKYHIEI'O KOHTPOJISA YCIIEBAE-
MOCTH, TIPOMEXYTOYHOM ATTECTAIIMA 11O UTOI'AM OCBOEHUS
JUCHUIIJIMHBI U YYEBHO-METOANYECKOE OBECITEYEHHUE
CAMOCTOSTEJBHON PABOTHI CTYJIEHTOB

6.1. BOHpOCLI K 324€Ty 110 JUCIHHUIIJIHHE «MaTeMaTHYecKHE OCHOBBI yupaBJIeHHUS»

"

[Tousitne kubepHeruku. KubepHeTmka Kak oTpacib 3HaHUA M 'KaKk  METOX
HO3HAHUSI.

2 | I[Nonsite ynpapineHus. DuTponus. Bropoe Hayaio TepMOAMHAMUKH, Xa0C

3 | O6o0OuIeHHass CTPYKTypHasi cxeMa KHOepHEeTHYeCKOM cHCTeMBl. 3a/Jadd, pellaeMble B
CHCTEME B MpoIlecce YIpaBICHUs

4 | Ilousrus uend, anroput™a. Mctounuku ux ¢opmupoBanus. VcTopus KHOEPHETHKH HIIM
ylpaBjieHus Ha 3emie

5 | .Ilapagokc "JlemoHa MakcBeinia" U €ro paspelieHue

6 | Texuuueckas kuOepHeTHKa. [T1aBHBIE KOMIIOHEHTBI TEOPETHUYECKOH M amnmapaTHOM
KHUOEPHETUKHU

7 | Pons DBM B cTaHOBJIEHHUH M PA3BUTHH TEXHUYECKON KUOEPHETHKH

8 | CtpykTypHas u (pyHKIHOHAIbHAS CXEMBI CHCTEM aBTOMAaTUYeCKOro ynpasiieHus. [IpuHmum
00paTHOM CBS3M P YIIPaBIECHUH

9 | O6BeKT yIpaBJIeHH s, K3MEPUTENH PACCOTTIACOBaHHS aBTOMATHYECKOH CUCTEMBL. BxoaHas 1
yIpaBJjisieMasi BeIMYUHb], BO3MYIIEHHUS], OIIMOKM pEryIMpOBaHHUs

10 | MaTemaTuueckoe OIMCAHWE JIMHEHHOro oOBekTa B omepaTopHod ¢opme. YacToTHEIE
XapaKTEPUCTHKHU JIMHEHHOM CUCTEeMbI /yCTpPOHCTBA/ M 0OCOOEHHOCTH MX UCIIOJIB30BaHHS

11 | Onucanre IMHEWHBIX CHCTEM BO BpeMEeHHOM obOsacTh. CTaTH4eCcKMe U JHHAMHYECKHE
cBOMCTBa THHEHHBIX cucTeM. [lepexoaHas xapaKTepuCcTUKa

12 | Onucanue CUCTEM B IPOCTPAHCTBE COCTOSHUM

13 | JlorapuMuUecKkre YacTOTHbIE XapakTepUCTUKH. (DopMaibHble MpaBUlia MOCTPOCHUA
norapuMuUecKux acumMnToTuyeckux AYX.

14 | TunoBble IUHAMHUYECKHE 3BEHBS JIMHEHHBIX CHCTEM. XapaKTEPUCTHKH M CBOWCTBA 3BEHHEB
BTOporo nopsiaka. KonebatenbHoe 3BeHO

15 | TunoBble JUHAMHYECKUE 3BEHBS IMHEHHBIX CUCTEM. XapaKTEPUCTHKH U CBOWCTBA 3BEHHEB
IIepBOTO MOPsiIKa /3a1aTh THII 3BeHa UL IpuMepa/

16 | MneanpHOe MHTErpUpyrolee 3BeHO. Ero XapakTepHCTHKHU, OTIHYHTENbHBIE OCOOEHHOCTH.
Kakwue cBOWCTBA IPUBHOCUT HHTEIPATOP B CHCTEMY

17 | Pa3oMKHYTBIi M 3aMKHYTHIi pexumbl paboTbl cucTeMmbl. IlepemaTounsie (yHKIMH,
OIMCHIBAIOIIUE JIMHEHHBIE CUCTEMBbI

18 | MeToanKka OTHICKAHUS NOBEIECHHUS YIIPABIIIEMON BEJTMYMHBI U OIIHOKH B CHCTEME.

19 | VcraHoBUBIIHiiCS BPEMEHHOM pexuM 1pu pabote cucTeMbl. OThICKAHHE yCTaHOBUBLICHCS
¢yukuu omubku. Teopema 06 yCTaHOBUBIIIEMCSI 3HAYCHUH.

20 | CrannapTHas (opMa NpEICTABICHHS IEpeNaTOuHOH (YHKIMH PasOMKHYTOH CHCTEMBI,
I[lopsgox actatusma cucreM. JIOOpPOTHOCTH /mepesiaTouHble (YHKIMH CHCTEM IO
[OJIOXKEHHIO /CTAaTUYECKOH/, IO CKOPOCTH, [0 YCKOPCHUIO

21 | IIpocreiiinue coeuHenus 38eHbeB. [IpaBuiia npeobpa3oBaHist CTPYKTYPHBIX CXEM

22 | IlpuBeseHMe CTPYKTYPHBIX CX€M CHCTEM K KAHOHHYECKOH KOH(UIYpalHH. OTpIicKaHUE
nepeaaTouHbIX (YHKIHHA CHCTEM, 3aJaHHbIX KOHKPETHBIMU CTPYKTYPHBIMU CXeMaMH

23 | PemmTh IpeiOKEHHbIN IIPUMED.




24 | Xu3Hp Kak yIpaBlI€eHHE. YPOBHM YIPABIEHHS YEIOBEKA KaK HEPApXHUYECKOH
KHOEpHETUUECKON CUCTEMBI

25 | CtpyKTypHas cXeMma 4el0oBeKa-onepaTopa, yYacTBYIOUIEr0 B paboTe CUCTEMBI YIIPABJICHUS

26 | Kpurepnii Payca-I ypBuna

27 | Kpurepuii Muxaiisnosa

28 | Kpurepnii HalikBucra

29 | Ananmu3 ycroruuBocty no JIAUX u JIOUYX

30 | ITokxa3arenu kayecTBa GYHKIIMOHUPOBAHUS CIESAIINX CUCTEM

31 | YacTOTHBIE IIOKA3aTEIN KAaUeCcTBa

32 | TlousiTHE OMIMOOK CIIEKEHUS

33 | OIUOKH CIIEKEHHUS CTATHUYECKAX CHCTEM

34 | OmmbKu CclIe)XEeHUS aCTaTUYECKUX CUCTEM

35 | JluHaMH4YECKHEe CUCTEMBI ITPH CITyYalHBIX BO3AECUCTBUAX

6.2. 3apanus piasa CPC
ITo 3agaHHOMY HYJIIO MSATH MOJIOCAM MEePeJaTOYHON QYHKIIUU Pa30MKHYTONH CHCTEMbI HANWTH:
1. IuddepeHnranbHOe ypaBHEHHE CUCTEMBI.
2.Ilepenarounyio GyHKIIUIO 3aMKHYTOH CUCTEMBI.
3.CTpYKTYpHYIO CXEMY CUCTEMEI.
4.AUX.
5.04X.
6. BecoByto pyHKLHIO.
7. IlepexoHy10 XapaKTEPUCTHKY.
8. ADX.
9.JIAYX acumnrotuyeckyto JIAUX.
10. IpoaHanu3upoBaTh yCTOMYMBOCTH cUCTEMBI MeTolamMu Payca, Muxaiinosa,Haiikucra, mo
JIAUX.
11. JlaTb peKOMeHIaIHu 110 00ECIIeYCHUIO YCTOMYMBOCTH B CIydae HEYyCTONYMBOM CHCTEMBI.
OmnpeaenuTh 3arnachl yCTOHYUBOCTH B CIIy4ae YCTOWYHBOM.

6.3. TecThbl JJIs1 PEHTHHI-KOHTPOJIA
PEUTHUHI-KOHTPO.Ib 1

1.YT10 TaKoe mopsI0K acTaTU3MAa CHCTeMbI?
O a) KOJMYECTBO 3BEHBEB.
Q 06) KOJMYECTBO HHTETPATOPOB B NIPSMOH BETBH CXEMBI
Q B) oOlee KOJIMYECTBO UHTEIPATOPOB B CXEME.

2.3BeHo BTOPOro nopsiika paboTaer B aepHOAHYECKOM peKHMe eCJId KOPDHH
XapPaKTepPHCTHYECKOr0 ypaBHEHHS

Q a) JeCTBUTENBHBIE ITOJIOKUTEIBHBIE

Q ©0)aeHCTBUTENIbHBIE OTPUIIATENIBHBIC

O B) KOMILJIEKCHO CONIPSKEHHBIE

3. BecoBasi pyHKIHS 3B€HA HMEET PA3MEPHOCTD
a a)llc.

B 6)é

Q B)be3pasmepHa.




4. Kpurepuii Payca-I'ypBuna ycToiiYMBOCTH CHCTEM OTHOCHTCS K
Q a) knaccy anredpau4ecKux KPUTEPHUEB.

Q ©O)kmaccy 4aCTOTHBIX KPHTEPHEB.

Q B)KJIACCY BPEMEHHBIX KPHTEPHUER

S.IMopsaok cuCTEMBbI ABTOMATHYECKOr0 YIIPABJIEHHS OIIPe/Ie/IseTCs
Q a) mopsAIKOM XapaKTepHCTHYECKOIO yPaBHEHHUS

Q 6) xonuyecTBOM AU HEepeHIUPYIOIUX 3BEHBEB.

Q B) KOJIMYECTBOM HHTETPUPYIOLINX 3BEHBEB.

6. XapaKkTepHCTHYeCKOE YPABHEHHE CHCTEMBI 3TO

O a) 3HaMeHaTeJsb NepeaaToYHON (QYHKITHH

Q ©0) uhcaHuTeNb NepeaaTOYHOM QYHKIHH.

Q B) nepenatroyHas GyHKIHUS IS OMIMOKHU IO BO3AEHCTBHUIO.

7. Ilpn noc/ie10BaTeIbHOM COEIMHEHHH 3BE€HbEB CHCTEMbI 118 HAXO0KICHHUS
pe3yabTHPYIOIIEel nepe1aToyHol QyHKIHH NepeaaToYHbie GyHKIHH 3BEHbEB
Q a) cKIaapIBarOTC

Q ©0) nepeMHOXKAIOTCS

Q B) mensTcs.

8. . Ilpn napajiieJIbHOM COeIHHEHHH 3BEHLEB CHCTEMbI /ISl HAX0KIeHHUS
pe3yabTHpYIIEH nepeIaTouHoH GyHKIHH nepeaaToYHble PYHKIIHH 3BEHbEB
Q a) ckiaapIBarOTCA

Q 6) nepemHOXaIOTCS

Q B) gensaTcs.

9. HacroTa cpe3a cHCTEMbI 3TO YaCTOTA HAa KOTOPOii BBINOJIHAETCH CIeIyI0NIee YCI0BHE
Q a) AUX cucrteMbl NpHHUMAET 3HAYCHHE | .

Q 6)AYX cucremsl cTaHOBUTCS paBHOM 0.

Q B) ®UX cucrems! craHoButcst pasroit 180"

10. Pe3oHaHcHasi 4aCcTOTAa CHCTEMBI 3TO YaCTOTA HA KOTOPOil BBLINOJIHIETCS CJIeLyI0Iee
ycaoBue

Q a) AUX cucrembl npuHUAMAET 3HaYeHHUel .

Q 6)AYX cucrteMbl cTaHOBUTCS paBHOM ().

QO B) @YX cucreMsl cTaHOBHTCS paBHO#A 180",

PEUTHHI-KOHTPOJIb 2

1.HeoO6xoaumoe yc/ioBHe yCTOHYHBOCTH CHCTEMbI aBTOMATHYECKOI'0 PeryJTHpPOBaHus?
Q a) paBeHCTBO HYJIIO KO3 (UIIHMEHTOB XapaKTEPUCTHYECKOTO YPaBHEHHS,

Q 6) ko3pPHULIHUEHTH XapaKTEPUCTUUECKOTO YPABHEHUS IOJIKHBI OBITH OOJIbILE HYJIS;

Q B) k03hUIHEHTHI XapaKTEPUCTUYECKOTO YPAaBHEHHS JODKHBI ObITh MEHbIIE HYJIS.

2.ITo xpuTepuio 'ypBuLa cHcTEMa YCTOHYHBA, €CJTH BCe ONPeAeTHTEIH MaTPHLIbI
I'ypsuna

Q a) 6ombie O;

Q 6) pasusl 0;



Q B) meHsIne 0.

3.ITo kpuTepuio MuxaiiioBa cHCTeMa HAXOUTCS HA ITPAHMIE YCTOHYHBOCTH, €CJIH
roaorpag XapakTepuCTHYeCKOro BEKTOpa

Q a) npoxoaMT Yyepe3 Havyalo KOOPIUHAT;

Q ©0) mpoxoauT yepes TOUKY ¢ KoopauHaTamu (-1.0+);

Q B) nmpoxoaut 4yepe3 Touky (1.0-j).

4.11o kpuTepuio HalikBucra cucrema ycroiiunsa, ecim rogorpad AYX pazoMkHyToi
CHCTEMbI 0XBAThIBAET TOYKY C KOOPAHHATAMH

a) (0;04);

6) (1:0);

B) (-1:0));

r) (-13)).

[Ny miy miy =

5.1o TE€OpEME 0 KOHCYHOM 3HAYCHHH YCTAHOBHUBIIEECS 3HAYEHHE BBIXOJHOI'0 CHIHaJIa
onpeaejaseTcd BbIPpaKeHHueM, rae Wj, - nIepeaaTodHass (byHKIll/lﬂ CHCTEMBI.

Q a)y, =W,(0);
Q 06)y, =W, (o);
a By, =W,0).

6.YcranopnBmeecs 3HaYeHHe BHIXOHOT0 CHIHAJIA B MEPEX0IHOM npoiecce paBHo 0,
ecsIn

Q a) cucreMa cTaTUYecKas;

Q 0) cucreMa acTaTHYECKas;

Q B) cucTema acraTuueckas mnopsjaka 6omuee 2.

7.YcTaHOBHBIIASICS OIIHOKA ACTATHYECKOI CHCTEMBI OT NPHJI0KEHHOT0 HA BX0/1€
BO3/1eHCTBHS

Q a) paBHa 0;

U B) nponopuHOHaIbHA KOYPGULIHEHTY Nepeladdl CHCTEMBI;

Q r) oOpaTHO MpoNoOpIHOHATIbHA KOY(PPHUITUEHTY TTepeaud CUCTEMBI.

8.Ykakure BUJI Mnmepexoa”Horo mpoumecca yCTOﬁ‘lHBOﬁ CHCTEMbI

N\
VERNVAYY

N

AJP W

ht) 7Y
/

h(t)




h(t)

] /|L Tk
S UL

Q B) t

9.YkaskuTe BepHOe BhIpaskeHHe 115 nepeaaTouHoii GyHkuuu ¢popcupynomero 3seHa
Q a)W(p)=k(1+1p);

k

o) w = .

Q 6) W(p) 0+ 70)
kp

W(p)= .

Q B) W(p) 1+

10.YkaskuTe BH/ NePeX0IHOH XapaKTEePHCTHKH H30POMHOI0 3B€HA C MepeAaTOYHOH

dbynxumeii W (p) = k(1 +7p)
p
y
Q a) t

()

a o)
)

Q B)

PEMTHUHI -KOHTPOJIb 3
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1. OT 4Yero 3aBHCHT CHTHAJI YiupaBJ/icHUd B Pa30MKHYTBIX CHCTEMAX pa)ll/loaBTOMaTlrlKl/l?

Q a) TOJIBKO OT yNPaBIIAIOIIEr0o BO3ACHCTBUS;
Q ©0) oT ympaBIIAIOLIETO BO3AEHCTBHS U BBIXOJHOIO CUTHANA;
Q B) TOJIBKO OT BBIXOAHOIO CHTHAJIA.

2.YTo0 sBasieTcsa 00beKTOM ynpaBJienus B cucteme GAITY?
Q a) reHeparop ¢ nepecTpauBaeMoil 4acToToM;

Q 6) pa3oBbIi AETEKTOP-TUCKPUMHUHATOP;

O B) CMECHTEIb.

3.¥YkaxuTe BepHOE BbIpaKeHHE 1JI NepeAaTouHol QyHKIUN Pa30MKHYTOH cucTembl. I ae

Y(p), X(p),E(p) - n3o00pazkennus no Jlaniacy BLIXOAHOI0 CHTHAJIA, BXOJHOI0 CUTHAJIA,
OIMMHUOKH, COOTBETCTBEHHO.

Y(p)
Q a) W (p)=—"2;
a) W,(p) E(p)
Y(p)
Q o)w =—:
) W, (p) X(p)
Y(p)
Q B W SR . - S
B = e 2 ()

4.YKaxuTe BepHOE BbIPaKeHHe /1JIsl epeIaToOYHOH GpyHKIMH 3aMKHYTO# cucTembl. I'ne
W,(p) - nepenarounasi pyHKUMs NPAMOI YACTH CHCTEMBI

Q aW(p)=———;
R S
W, (p)

Q 6)W,(p)=—2L"";
) ol 1+W,(p)
w,(p)

Q W (p)=—251L""—.
B) W,(p) =W (p)

5.YkaxuTe BepHOE BbIPaskeHHe [UIsl epeaToyHoi GyHKIHH omHnOKku cucrembl. ['1e
W,(p) - nepenaTo4yHas (GyHKIHSA IPAMOl YACTH CHCTEMBI

W ip)=———:

Q a) W.(p) 47 ()
wW,(p)

Q 6) W, (p)=—2>""":

) W.(p) 1 (p)
W,(p)
Q w) W,(p)=—L"

=W, (p)
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6.@YHKIHMOHAILHAN CXeMa KAKOi CHCTeMbl KHOEPHETHKH M0KA3aHA HA PHCYHKe?

I TanoHEEDT Pazorsmt Hepecz'pan—
—d B3 MEH
TeHEPATOP meTe¥TOp [
TeHepATOD
o
Yrpasmamo-
$HY | uoit
IMEMEHT
Q a) PAIIY;
Q 6) AllY;
a B) APY.

! 9

7.Kakoe THIOBOE 3BeHO HMeeT NMepeJaToYHyI0 PyHKUMI0 Buaa IV (p) = T
+1p

Q a) uHTerpupymoliee;

Q 6) 6e3pIHEPIUOHHOE;

Q B) UHEPLHOHHOE.

8.Kakoe THIIOBOE 3BeHO HMeeT IEePEeXOAHYI0 XapaKTePHUCTHKY BH/IA
ht)

a) HHTEeTPHUPYIOIIee;

0) MHEPIIMOHHOE;

B) nuddepeHuupyrolee;

r) KojebaTeIbHoe.

9.Tpu 3BeHa ¢ nepeaarounsivu pyuxkuusavu W, (p), W,(p), W,(p) coeanHeHbI

Oooo

napa/uiesbHo. KakoBa o6mas nepeaatoynas pyHKIUS TAKOT0 cOeJHHEHHA?
Q a) W(p)=W,(p)+W,(p)+W(p):

Q 6) W(p)=W,(p)-W,(p)-W;(p):

Q B) W(p)=W,(p)/W,(p)/Wi(p).

10.YkakuTe BepHOe BhIpaKeHHe MepeIaToYHoON pyHKIHH cHcTeMBbl 1S X, (/)

(1)
x(t) z
¥ Do,

= W, (p) _
R T ATSRTA TN
Q o)W, (p)= W,(p)

1+Wl(p)-W2(p)’

12



Q 8 W, (p)= W\(p)-W,(p)

' I+W,(p)

6.4. Bormpocsi aus kourposass CPC

1.Kak ompe/ie/inTh XapakTePUCTHKH Pa3OMKHYTOM CHCTEMBI aBTOMATHYECKOTO PEryTHPOBAHHS
110 3aJaHHBIM HYJISIM U NOJTIOCAM NIePeIaTOYHOM (QYHKLIUH.

2.Ces13b G depeHIHanbHOro ypaBHEHHS CHCTEMBI C MOJIOKEHUEM HYIIEH U TTOTFOCOB
[epeIaTOuHON (PYHKIIHH.

3.Kak ompenenuTs CTPYKTYpHYIO CXeMY CHCTEMBI M0 3aJaHHBIM HYJISIM U [OJIFOCaM
[IEpEeIaTOuYHON (PYHKIIHH.

4.Kax onpenenuts nepeatodHyro QyHKIHIO 3aMKHYTOM CHCTEMBI 110 HepeaTOuHOH QYHKINK
Pa3OMKHYTOH.

5.Kak onpenenuts BeCOBYIO ()YHKIIUIO CHCTEMBI.

6.Kak onpenennuts nepexoHyro GpyHKIMIO CHCTEMBIL.

7. Onpenenenue aMILIUTYAHO-(a30BOM XapaKTEPUCTUKU CHCTEMBI [0 EePeIaTOYHOM QYHKIIUHM.

8.Kaxk Haiitu JIAUX cucTeMsl.

9. Meron noctpoenus acumMaToTHyeckon JIAUX.

10.Kak onpenenuTh XapakTepUCTHYECKOE ypaBHEHHE PA3OMKHYTON M 3aMKHYTOH CHCTEM.
11.Heo6xonumMoe yclIoBUE YCTOWYUBOCTH 3aMKHYTOM CHCTEMBI.

12. AnrebGpandeckuit KpUTEpHil yCTOMYHBOCTH CHCTEM. METO IIOCTPOEHUAONPE I THTENCHA.
13. Onpenenenne KpUTHYECKHX C TOUKH 3PEHUSI YCTOWUMBOCTH [APAMETPOB CHCTEMBI C
HCII0JIb30BaHUEM ATIreOpauyeckoro KpuTepus.

14. Meron noctpoenus rogorpapa MuxaiioBa 3aMKHYTON CHCTEMBIL.

15. Onpenenenre ycTOHYABOCTH CHCTEMBI 10 rogorpady Muxaiinosa.

16. Meton noctpoenus rogorpada HalikBucTa 11t CTaTHYECKUX H aCTATUYECKUX CHCTEM.
17. Onpenenenue yCTOMUYNBOCTH CUCTEMBI 110 KpuTepuio HaiikBucra.

18. Onpenenenne 4acTOTHI Cpe3a U Pe30HAHCHOW YaCTOTHI CHCTEMBI 110 rogorpady Haiiksucra.

19. Onpenenenne 4acTOTHI Cpe3a M PE30HAHCHOM 4acTOThI cucTeMbl o JIAUX.

20. Onpenenenue ycToMuuBOCTH cucTeMbl mo JIAUX.

21. Kak naiitu 3anacel ycroiuuBocTd cucteMbl 1o ADX u JIAUX.

22.I'pauueckoe NOSICHEHUE UIEH KOPPEKIIUH YCTOMYHBOCTU cucTeMbl 10 ADX u JIAUX.
23. MeTtoabl KOPPEKIIUH HEYCTOHYMBBIX CHCTEM.

T.YYEBHO-METOAUYECKOE U HWH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHHUITJINHBI
OcHoBHas IMTEpaTypa

1. IlerpoBa, A.M. ABTOMaTH4ECKOE yIpaBiieHue: YdedbHoe nocodue / A.M. Iletposa. - M.:
®opym, 2010. - 240 c.: un. [SBN 978-5-91134-418-4
http://znanium.com/catalog.php?bookinfo=195454
2.BmuH .B.IT .CoBpeMeHHasi aBTOMaTHUKA B CUCTEMAX yIIPaBICHUS TEXHOJIOTMYECKUMHU
npoueccamu: Yue6. noc. / B.I1. UBmun, M.IO. Ilepyxusn - M.: HUL] Undpa-M, 2013 - 400 ¢
ISBN 978-5-16-005162-8 http://znanium.com/catalog.php?bookinfo=363591
3.I'maspipun, B.E. DneMeHTh aBTOMaTH4YeckuX ycTpoiicT / ['na3eipun B.E., ['na3eipun I'.B. -
Hogocu6.:HI'TY, 2011. - 130 c.: ISBN 978-5-7782-1733-1
http://znanium.com/catalog.php?bookinfo=556873
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4. Kmyne, B.A. MoaenupoBanue, HccleJ0BAHHE W ONTHMH3AIMS 3aMKHYTBIX CHCTEM
aBTOMaTH4eckoro yrpasjenus / Kmyns B.A. - HoBocu6.:HI'TVY, 2012. - 335 ¢.: ISBN 978-5-
7782-2162-8 http://znanium.com/catalog.php?bookinfo=558840.

HononnnuTtesbHas auTeparypa
5.ITankparos,B.B. U36pauHble pa3zienbl COBpeMEHHO# TEOPHH aBTOMATHYECKOTO yIpaBieHus/
[lankparosB.B., Hoc O.B., 3uma E.A. - Hoocu6.: HI'TY, 2011. - 223 ¢.: ISBN 978-5-7782-
1810-9 http://znanium.com/catalog.php?bookinfo=548433.
6.ITymkapés, B.I1. Panmoasromarika [DieKTpoHHbIH pecype] : y4eGHO-MeToaudeckoe Tocodue /
B.II. ITymkapés, JI.1O. [lensBun. — Dnextpon.nan. — M. : TYCVYP (Tomckwui
rOCyapCTBEHHbIH yHUBEPCUTET CUCTEM YIIPABJICHHS U PAIHOdJIEKTPOHHKH), 2012. — 85 ¢. —
Pexum moctyna: http://e.lanbook.com/books/element.php?pl1_id=10893.
7.Adonun ,A.M. Teopetnueckue 0CHOBBI pa3paboTKH H MOJIEJIMPOBAaHUS CUCTEM
aBTOMaTH3aluu: YuebHoe nocobue / A.M. Adonun, F0.H. Ilaperopoaues, A.M. ITetposa u ap.-
M.: @opym, 2011. - 192 c.: 60x90 1/16. - (Ilpoeccuonansuoe obpazoanue). (0) ISBN 978-5-

91134-479-5 http://znanium.com/catalog.php?bookinfo=219000.

Iepunoanyeckue u3ganus
OTtedecTBeHHbIE KYPHAJIBI:

e PannorexuHuka;

¢ PajoTexHuKa U 3J€KTPOHUKA;

¢ [IpuGops! ¥ TEXHUKA IKCIIEPUMEHTA;

e [{udporast 06paboTKa CUrHAIIOB.
PedepaTusnbie xxypHaIbI:

¢ PajiioTexHuKa;

® DJIEKTPOHHUKA.

3apy0exHbIe Ky PHAJIbI:

¢ [EEE Transactions on Communications;
¢ I[EEE Transactions on Signal Processing;
e [EEE Transactions on Instrumentation and Measurement.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCLUITJIMHBI

MareprabHO-TeXHIYeCKOe 00eCIeUCHHE MUCIIMILIMHE BKIIFOYACT:
e xabenpalbHble MyIbTUMEANIHBIE cpeacTBa (aya. 301-3 u 335-3);
e HabopsI ci1ait1oB o BeeM JiekiusaM (0T 15 10 30 cnaii1oB no Kakmao JTeKIun );
e 000pyJOBaHKE ClIENUATM3UPOBAHHOM JTaboparopus (305-3);
I[Ipumeuanns:
1. OO6mee 4MCIIO MOArOTOBIEHHBIX ciainoB Gosee 200, OHM €KETOMHO PENAKTHPYIOTCS U
MOJIEPHU3UPYIOTCS B COOTBETCTBUM C PA3BUTHEM TEXHUUYECKOM U METOJHYECKOU Oa3kl.

Pabouas nmporpamMma AMCHMIUIMHBI COCTaBJIeHa B COOTBETCTBUH ¢ TpeGoBanusmMu ®I'OC BO no
HanpasieHuto «11.03.01 PaguoTexuukay.

Pa6ouyro nporpammy cocraBun noi.kad. PTu PC <« :”f/-"; ' Apxunos E.A.
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Penenzenr: W I'en. lupekrop OAO KB Pagmoces3b, k.1.H. bormanos A.E.
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