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1. HEJIM OCBOEHMUS U CIIUITJIMHBI

Hensivu  ocBoennst aucumnimnbl  "Teopusi ynpaBieHHsi B  cHCTeMax nepeJayu

CHTHAJIOB "' SIBJISIIOTCSH:
1. BeipaboTka y CTyJeHTOB MOHMMaHUs (GU3MYECKOH CYIIHOCTH aBTOMATHYECKOTO yIpaBJIeHUs
U cTabuin3anuy, ee (popManH3alMy B BHAE KOHKPETHBIX MaTeMaTMUecKHX 3ajad, BbIpabOTKa
IIPEJCTABJICHHI O BO3BMOMKHBIX HCXO0/IaX MIPH PEIIEHUH 3THUX 3a/ad.
2. OcBoeHne TIyTeHl TEXHHYECKOH peanM3alldd JHHAMHYECKHX CHCTEM M  CHCTEM
ABTOMAaTHYECKOTO PETYTUPOBAHHS.
3. IloaroToBka B 06;1aCTH POEKTUPOBAHHUSI CHCTEM aBTOMATHYECKOTO PEry IHPOBAHHL.
4. IlonroroBka B 06JaCTH PaJMOTEXHHUKA IS PasHbIX cdep MpohecCHOHATBHON [esTeIbHOCTH
CIEeLHAIUCTA.

® IIPOCKTHO-KOHCTPYKTOPCKOM;

®  [IPOU3BOJICTBEHHO-TEXHOJOTHYECKOM;

® HaAy4HO-HUCCIIEIOBATEILCKOM;

®  CEpPBHCHO-IKCILIYyaTallHOHHOM.

2.MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII BO
Hucuummna «Teopusi ynmpaBiaeHHs B CHCTeMax Iepelladyd CHTHaloB» OTHOCHTCS K
BapHAaTHBHOW 4YacCTH B1.B.JIB.4 yueOHOro nukia obpazoBaTenbHOM mporpaMMel. IIpeameToM ee
U3YYCHHS ABJIAIOTCSA aBTOMaTHYECKHE CHCTEMBI, HIUPOKO UCIIONb3yEeMbIe B pajuoanaparype ajs
pelleHHs 3aJad  CeNeKUHM, (UIBTPAllMd W OLCHHUBAHUS, JEMOJIYJISALHH, CHHXPOHM3AIMH
CHMI'HAJIOB, CTA0OMIM3ALMK X YAaCTOThl M aMIUTUTY Ibl, PELIeHHs APYyrHX pasHOOOpasHBIX 3a/1a4.

B3aumoceass ¢ Opyzumu oucyuniunamu

N3yuenune xypca «Teopus ynpapieHHs B cCHCTeMax Nepejiayi CHIHATIOB)» Oa3upyeTcs Ha
3HAaHUAX, I[OJYYEHHBIX B Kypcax: OCHOBBI KHOEPHETHKH, BbICIIASE MaTeMaTHKa
(muddepennuanpHOe U MHTErpANbHOE HCUUCIeHHE, MU (epeHInaibHble YPaBHEHHS, TEOPHS
BEPOSITHOCTEH, (YHKIUS KOMILIEKCHOM INepeMeHHOH, omeparopbl @ypre W Jlamiaca, OCHOBBI
TEOpUHU IIeNEeH, PaIUOTEXHUYECKHE LENU U CUTHaibl. [lomydeHHBbIe 3HAHUS HMCIOJB3YIOTCS B
JanpHeWlmeM B Kypcax '"YcTpoiictBa mpuema u 00paboTku curHaioB', "YcTpoiicTBa
reHEpUpOBaHUs U (POPMUPOBaHMS PATUOCUTHAIOB","OCHOBBI TEOPUH  PAJAUOTEXHUYECKUX
cucrem","OcHoBbl TeneBuaeHus',"Lludposas o6paboTka pamuoTexHHYeckod HHpopManuu',
"OCHOBBI IPOEKTUPOBAHUS DPATUOTEXHHUUECKUX CHUCTEM', TOJYYCHHbIE 3HAHUS MOIYT OBIThH
UCIIOB30BAaHbl IPU JUIIOMHOM IIPOEKTHPOBAHUU, a TaKXKe B MPOILECCE IMOATOTOBKH H
MPOBEJCHUS. aBTOMATU3UPOBAHHBIX J1a0OpATOPHBIX KCCIEIOBAaHUN W  IMPOU3BOJCTBEHHBIX
UCIBITAHUN paJuoanimaparypsbl.

3. KOMIIETEHIHAHU OBYYAIOIIIEI'OCH, ®OPMUPYEMbBIE
B PE3YJIbTATE OCBOEHUSA JUCIMIIJIMHBI

B pe3ynbrate 0CBOCHHS AUCIHUIUIAHBL, 00yUYaloUMiCs J0KEH:

3HaTh:
- (DU3HYECKYIO CYITHOCTh ABTOMAaTHYECKOTO yIIPABJICHUS U CTaOMIIN3aIUHU,



-METOJIUKY (hOpMan3alul JAUHAMHYECKHX CHCTEM B BHJIE KOHKPETHBIX MaTeMaTHYECKHAX 3a1a4
(TIK-17).

-MeTO/bI POPMHUPOBAHHUS MPEACTABIEHUH O BO3MOMKHBIX HCXO1aX [IpY PELIEHUH STHUX 3a]1a4.
-IIyTH UX TEXHUYECKOH peaTu3aliiu.

Ymern:

-COCTaBJIATh (YHKIMOHAIBHBIE U CTPYKTYPHBIE CXEMBI CHCTEM, OCYUIECTBIISIT UX CTPYKTYpHBIE
npeobpazopanus (ITK-17);

-BBIIIOJIHSATh pacy€Thl OCHOBHBIX XapakTepuctuk cucteM(I1K-17);

-IPOBOZIMTH CHHTE3 CTPYKTYPHBIX CXEM CHCTEM aBTOMATHYECKOTO YIIPaBIEHHS C JaHHBIMU
MOKAa3aTEe/ISAMU Ul KOHKPETHBIX BO3JICHCTBHHI H IIOMEX.

Baagersn:

-KJ1accuuKalmei, Tpu3HakaMi ¥ MaTeMaTHYeCKUMH OCHOBAMH aHAJIM3a CHCTEM yIpaBIIEHUS,
OCOOEHHOCTSIMH CHCTEM OTPaXKaeMbIX JINHEWHBIMU U HEJIMHEHHBIMUA MOJIEIISIMH (OK-7, IIK-17).
-MaTEeMaTUYCCKUMHU M TEXHWYECKMMH OCHOBAMH IIOCTPOCHHS CHCTEM aBTOMAaTHYECKOIO
yIpaBJICHUS;

-IPOBEJICHUEM AHATUTHYECKOIO ONHUCAHUS 3JIEMEHTOB Pa30MKHYTHIX M 3aMKHYTBIX CHCTEM BO
BPEMEHHOM U YaCTOTHOM 00NAcTAX B CTATHYECKOM cocTostHuH U auHamuke (OK-7, ITK-17).
-OCHOBaMH MOJIEJIMPOBAHUS H CHUHTE3a CUCTEM PaJHOaBTOMATHKH.

4. CTPYKTYPA U COAEP/KAHUE JUCIHUIIJIUHBI: «Teopus ynpasaeHus B
CHCTEMAaX Nepeiayi CHIHAJIOB)»
OO6111as1 TpyI0€MKOCTh JUCIUILTAHBI COCTABJISIET 3 3aueTHBIX eauHunbl (108 yacoB).
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paguoynpaBieHUs. OcHoOBHbIE r
3JIEMEHTBI PaaMOTEXHUIYECKUX P
cnepamux cucreM. CTpyKTypa,
mpeaMeT WM 3ajadd  Kypca.
Cucrtemsl ABTOMATHYECKOIo
peryJiupoBaHus. U CTaOMIIM3aLMHU.
[ToHsATHE BO3MYLLEHHUH B CUCTEME.
OCHOBHbIE TEPMHUHBI 1
OIpeIeJICHUS.
2. | Cuctemsl aronoacTpoiiku | 5 B4 |2 2 2 2 3/50




YacCTOTHI. Cucrtemsl YAITY,
@®AIIY. YactotHele W (a3oBble
JIUCKPUMHMHATOPBI.  CTPYKTYpHbIE
CXEMBI CHUCTeM. YTIpaBiisieMble IO
yacrore M (¢a3e TIeHepaTopsl.
TpeGoBanus " METOIbI
obecrieueHus TOYHOCTH
peryJavpoBaHus.

(%)

. YrpasjseMsle 1o 4actore U ¢ase
reHeparopel.  TpeGoBaHua  wu
METOAbI 00ECNEYEHUsT TOYHOCTH
pEeryJIUpoBaHus.
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CucreMsl ClIeXKEHUS 3a
BPEMEHHBIM MOJIOKEHUEM
HUMITYJIbCHOTO curHaiga. CHCTEMBbI
AC/I.
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BpeMeHHbIe IUCKPUMHUHATOPBI U
ux XapaKTePUCTHUKH.
@DyHKLMOHAILHBIE CXEMBI CHCTEM.
TpeboBanus u METOABI
obecneyeHus TOYHOCTH

peryaMpoBaHuMsI.
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KoHr.

Cucremsl ABTOMATHYE€CKOI'0
yNpaBlieHUss  Jy4OM  aHTEHHOM
CHUCTEMBI. Cucrtemsl ACH.
XapaKTepUCTUKU %4 CXEMbI
YTJIOBBIX AUCKPUMHHATOPOB.
QYHKIMOHAIbHBIE CXEMBI CHUCTEM.
TpeboBanus u METOIbI
obecrnieueHus TOYHOCTH

peryJIMpoBaHuMsI.
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Peiitn
HI
KOHTPO
Jb Nel

KauecTBeHHbIE
006001IeHHOM CHUCTEMBbI
pagroaBTOMAaTHKH. Owmubku
ciexennd. [lpumepbl  aHanmza
pagrOTEXHUYECKHX CHUCTEM.
TouHOCTh , 3amac YCTOWYHMBOCTH,
ObicTpoaeiicTBHE, Xapakrep
peryiupoBaHus, 3amac
YCTOWYMBOCTH MO  aMIUIUTYIE,
ToKa3aTelib KoJe6aTeTbHOCTH.
Omnbku CIIeXKECHHSA B
YCTaHOBHUBILEMCS peKUME.
Ownbku o IIOJIOKEHHUIO,
CKOPOCTH, YCKOPEHHIO B CHCTEMax
C acTaTU3MOM pa3HOIo MOpsAKa.

NnokKasaTeJiu

9,10

3/50

Teopuss yCTOMYMBOCTH CHCTEM.
OnpeneneHne YCTOWYMBOCTH MO
peweHno  audepeHUnanIbHOro
ypaBHEHUs CHCTEMBI.
Anrebpanueckue KpUTEpUU
YCTOMYHUBOCTH

11,
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Petitu
HI
KOHTpPO
J1b No2

[TpoxoxneHue CITy4aifHbIX
MPOLIECCOB 4epe3 pa3OMKHYThIE M
3aMKHyTble  cucTteMbl.  Pacuer

o
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OUCIIEPCHHA  IIYMOBOW  OLIMOKHM
cuctembl. CBs3b MaTeMaTHUYECKUX
OKHIAHUH M  KOPPENALMOHHBIX
GyHKUMH CcTy4aiiHBIX MPOLECCOB
Ha BXOIE M BBIXOJAE 3aMKHYTOM
CHUCTEMBI. Jucnepcus Kak
MOKa3aTejb TOYHOCTH CIIEKEHHS.
Koppensunonnas GbyHKuus
OLIMOKK CIIEXKEHHUSA npu
KOHKPETHOM  BO3JECWUCTBUH U
3aJaHHBIX  CBOMCTBaX MOMEXH.
CnexTpanbHas TUIOTHOCTh U
JUCTIEpCHs OIUMOKH.

10 | Henuneiinsie cxemel | 5 |15, |2 2 2 2 3/50
aBTOMAaTUYECKOTO yINpaBJICHHUS. 16
Buger HEJTMHEHHOCTEH,
0COOEHHOCTH MPOLIECCOB B

HEJIMHEWHBIX CHCTEMaxX, METO/bI
rapMOHUYECKOU U CTaTUCTHYECKOMN

JIMHEeapyu3aluu.

Il | Crpyktypa u coctaB wu¢pposex | 5 (17, |2 2 2 2 3/50 | Peiitu
CHUCTEM paguoyInpaBieHUs. 18 HI
OmpeneneHue aHanoro-uUGpoOBbIX KOHTPO
u a1 QpoBBIX cUCTeM b Ne3
pagroaBTOMATUKH. Hx

NpeUMyIECTBAa W HEJOCTATKH.
LIATI n ALl Iundpossie
JAUCKPUMHUHATOPBI, GbunbTpEI,
uM(poBbIE OMOPHBIE TE€HEPATOPSI.
[TepenaTouHbie (byHKUUH
U GpPOBBIX cucteM. OrueHka
KayecTBa peryJrpoBaHus.

Bcero 18 18 18 54 27/50 | 3ayer

5. OBPA3OBATEJIBHBIE TEXHOJIOT'UA

5.1. AKTHBHbIe H HHTePaKTHBHbIE (POPMBI 00yUeHHUS

C uensto QopmMupoBaHUS H pPa3BUTHS NPO(YECCHOHATBHBIX HABBHIKOB CTYICHTOB B
y4eOHOM IIpoliecce UCIOIb3YIOTCS aKTUBHBIE M MHTEPAKTUBHBIC ()OPMBI IPOBEICHUS 3aHATHH B
COYETaHUU C BHEAyIUTOPHOH paboTo: (;1abopaTopHble pabOThI, KOHTPOJBHBIC ayIHTOPHBIE
paboThl, HMHIMBUAyalbHBIE JAoMaliHHE paboTbl). OOBeM 3aHATHH, NPOBOJUMBIX B
HMHTEpaKTUBHBIX (hopMmax, coctasisier 27 gac (50%).

5.2. CamocrosTe/bHas paboTa CTyIeHTOB

CamocrosiTenbHasi  (BHeayAMTOpHas) paboTa CTYyJEHTOB BKJIIOYAeT 3aKpEILUICHHE
TEOPETUYECKOI0 Marepuaja IpU IOATOTOBKE K  NPAKTHUECKHM 3aHATHSIM, a TaKXe IIpH
BBINIOJTHEHUM HMHIMBHIYalbHOH [IoMamiHeid paborel. OCHOBa CaMOCTOSITENILHOM DabOThI -
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H3Yy4CHHUE JIATECPATYPHI 10 PEKOMEHIOBAHHBIM UCTOUHHUKAM U KOHCIIEKTY JIEKIIUH.

5.3.  MyabTumeIHiiHbIE TEXHOJIOTHH 00yYeHUsT

Bce JleKuMOHHBIE 3aHATHA NPOBOLSTCA B BHAE TNPE3CHTALHA B MyJIbTHMEIUHHOMN
ayUTOPHH C HCIOJIB30BaHUEM KOMIBIOTEPHOIO INPOEKTOpa M IpeAcTaBieHHeM oT 15 mo 30
CJIaMI0B 110 KQXKIOU JICKIIHH.

CryzeHraM TIpeOCTaBISIETCS. KOMIBIOTEDHBIH Kypc JIGKLMA ¥ ONMCAHMS BCex
mabopaTopHbIX paboT. KOMIBIOTEpHBIE TEXHONOrMM MCIOIB3YIOTCS  JUIS oopmiteHus
1ab0paTOpHBIX paboT.

5.4, Jlekuuu npuriiameHHbIX CIEHAATHCTOB
B pamkax yueGHoro kypca «Teopus ympaBieHus B CHCTeMaxX NepeJadd CHIHAJIOBY
NPENYCMOTPEHBI BCTPEYH C MPEACTABHTENSAMH POCCUHCKHX UM 3apyOeXHBIX KOMIIaHHIH,
BBICTYIUIEHHS M JIEKUUH CHEIIMATUCTOB, B YACTHOCTH:
® JI0KTOpa (pU3HMKO-MaTeMaTHYECKUX Hayk, mpodeccopa. B.I'. Pay;
® JIOKTOpa TeXHHYECKHX Hayk, mpodeccopa, 3aB. kapempoit MDU (r. Mockpa) B.I.
Kapramesa.

5.5 PeiiTuHroBas cucrema o0y4eHus
PeiTHHI-KOHTPOJIE NPOBOAMTCS TpU pasa 3a cemectp. OH IIPEANOaraeT OLEHKY
CYMMapHbIX 0ajjIoB IO CIEIYIOIMM COCTABISIIOIIMM: aKTUBHOCTh HA KOHTPOJBHBIX 3aHATHIX;
KaueCTBO BBIMOJHCHHUS JOMAIHUX PEHTUHIOBBIX 3a/IaHUii U 1abopaTOpHBIX paboT.

6. OHEHOYHBIE CPEJACTBA AJISI TEKYIIEI'O KOHTPOJIA YCIIEBAE-
MOCTH, MPOMEXYTOYHOM ATTECTAIIMHU 10 U'TOI'AM OCBOEHUS
JUCIUITIJIMHBI U YYEBHO-METOAUYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBLHOMN PABOTHI CTY/IEHTOB

6.1. Bonpocsl k 3a4ery no aucuuminie «Teopus ynpas/jieHusi B cHCTEMAX
nepeJayy CUTHAJIOB

1 | [IpuHIMOBI yIIpaBieHUsS

KHaCCI/I(bI/IKaI_II/IH CHCTEM ABTOMATHUYCCKOI'0 YIIpaBJICHHUA

Wcnonp3oBanue au¢. ypaBHEHUH AJIs1 ONMCAHHUS JIMHEWHBIX CHCTEM

HWcnonp3oBanue nepeaTouHbIX GYHKIHN A1 ONIUCAHUS JIMHEHHBIX CHCTEM

Vicnionp3oBaHuE NepexoJHOM QYHKIUH ISl OIIUCAHUS IMHEHHBIX CHCTEM.

QN[ | B (Lo

Hcnonb30BaHKe YaCTOTHBIX NepenaTouHbIX GyHKIud 1 ADX 11 onucaHus THHEHHBIX
CHUCTEM

Jlorapupmuueckas AYX, Acumnroruueckas JJAUYX

Hcnonap3oBanue BECOBOM (byHKI_II/II/I JIJIs1 OTIMCAHUS TUHEHHBIX CUCTEM

[IponoprimoHanbHOE 3BEHO

— =0 |0

0 | UneansHOE MHTETPUPYIOIIEE 3BEHO
1 | UneansHoe nuddepernupyroniee 3BeHO
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Anepuonnqecxoe 3BCHO IICPBOI'0 IIOpsaKa

13 | ®opcupyroliee 3BeHO
14 | KonebarenpHoe 3B€HO BTOPOTO MOpPsiaKa
15 | CrpykTypHbIe cxeMbl cucTeM PA 1 MeTo/1bl UX 1peo6pazoBaHus

16

IlepenaTounble GpyHKINKM Pa3OMKHYTON CHCTEMBI, 3aMKHYTOM, JUISl OIIUOKH IO
BO3JICHCTBHIO, Ul OIIUOKH 110 TOMEXe

17

Ilepenarounbie GyHKIMHE Pa3OMKHYTOH CHCTEMBIL, 3aMKHYTOH, 71 OIIMOKH IO
BO3JICHCTBHIO, JUIsl OIIMOKH 110 TOMEXE

18

MeToauka OThICKaHUS [IOBEJICHUS YIIPABJIAEMOM BEJIMYMHEI U OIIMOKH B CHCTEME.

19

Y CTaHOBUBIIMKCA BpEMEHHOM pexuM IIpU paboTe cucteMbl. OTHICKAHKE yCTaHOBHUBIIEHCS
¢bynkiun omubku. Teopema 06 ycTaHOBUBIIEMCS 3HAYEHHUH.

20 | CrangaptHas (opMa IpEICTAaBICHUS NEPENATOYHONM (YHKIHM Pa3OMKHYTOH CHCTEMBI;
ITopsnok acratmsma cucrteM. J[oOpoTHOCTH /repenaTodnble (YHKIHM CHCTEM IO
TOJIOKEHHUIO /CTATHYECKOH/, TI0 CKOPOCTH, IO YCKOPEHHIO

21 | CucreMbl aBTOMaTHYeCKON NOACTPOMKH 4acTOThl. OCHOBHBIE TPEOGOBAHHS

22 | YacToTHbIE U (pa30Bble JUCKPUMHUHATOPHI

23 | YAITY. CtpyKTypa 3BEHbBEB.

24 | CrpykrypHas cxema YAITY. Xapakrepuctiku 38eHbeB YAITY

25 | Tounocts pabotel YAITY

26 | Pabora YAITY npu 60abIINX paccTpoiKax 4acTOThI

27 | ®AITY. CtpykTypa 3BeHbEB

28 | CrpykrypHas cxema ®AITY

29 | Ilpepenaroynas ¢pynknus DAITY. Tounocts paborer DATTY

30 | IIpumeHeHue cUCTEM aBTONOCTPOUKH YaCTOTBI

31 | CCBIIN. Ha3nauenue

32 | CrpykrypHas cxema CCBIIN u xapakTepuCTHKH 3BEHbEB

33 | Cratuueckas AUCKPUMHMHAIIMOHHAS XapaKTEPUCTHKA BPEMEHHOTO JMCKPHUMHHATOPA

34 | CCBIIM kak umnynbcHas cucteMa. Ilepexonnas xapaktepuctuka CCBITN

35 | Cucrema ACH. [TpuHIHIIBI TOCTPOEHHSI YIIIOBBIX TUCKPUMHHATOPOB

36 | CtpykrypHas cxema ACH 1 xapakTepUCTHKH 3BEHbEB

37 | llepenatoynas ¢pyukuus ACH.Tounocts pabotet ACH

38 | Ananu3 nuHeHbIX cucteM PA npu ciydalHBIX BO3IEHCTBHIX

39 | Onpenenenue AUCIEPCUU OMUOKH CUCTEMBI IPH CIIy4YaHHOM BO3JEHCTBUHU

40 | OnTuMH3aIKsI CUCTEM aBTOMATHYECKOT O YIIPABICHUS

6.2. 3aganus aaa PI'P

ITo 3aaHHBIM MOJTIOCAM MEePeIaTOYHOM QYHKIIMHA PAa3OMKHYTONH CHCTEMbI aBTOIOICTPORKH
YaCTOTHI HAUTHU:

1. lnddepernnanbHoe ypaBHEHHE CUCTEMBL

2 Ilepenarounyro (GyHKIUIO 3aMKHYTON CUCTEMBI.

3.CTpyKTypHYIO CXE€MY CHCTEMBI.

4. AYX.

5.0UX.

6. BecoByro QyHKIIHIO.

7. IlepexoiHYIO XapaKTEPUCTHUKY.

8. ADX.




9.JIAUX acumnroTrueckyro JIAUX.

10. TIpoananmu3upoBaTh yCTOHYHUBOCTE CUCTEMBI MeTOIaMu Payca, Muxaiinosa, HaitkBucra, mo
JIAYX

11.0npenenuTs TOYHOCTHBIE XapaKTEPHCTUKH CHCTEMEL.

11. JlaTb pexoMeHJalMH 110 0OECIIEYEHHIO YCTOWYHBOCTH B CIIyYae HEYCTOWUYHMBON CHCTEMBI.
OmnpenenuTs 3armacsl YCTOXYUBOCTH B ClIydYae YCTOMUUBOM.

6.3. TecTsI 1151 peHTHHI-KOHTPOJISI
PEATHUHI-KOHTPO.Ib 1

1.YTo Takoe nopsAI0K acTaTH3Ma CHCTEMbI?
Q a) KOJIMYECTBO 3BEHBEB.
Q ©6) KOJIMYECTBO UHTETPATOPOB B MPSAMON BETBH CXEMBI
Q B) oOIree KOIUYECTBO HHTEIPATOPOB B CXEME.

2.3BeHO0 BTOPOro nopsiika paéoraer B anepHoAHYECKOM PeKUMe €CJIH KOPHH
XapaKTEePHCTHYECKOr0 ypaBHEHHUS

Q a) geliCTBUTEIbHBIE MOJIOKHUTEIbHBIC

Q O)aeiicTBUTENbHBIE OTPULIATETHHBIE

Q B) KOMIUIEKCHO CONPSKEHHBIE

3. BecoBas (pyHKIHsI 3BeHA HMeeT Pa3MepHOCTh
a a)llc.

& 6)é

Q B)bespasmepHa.

4. Kputepuii Payca-I'ypBuua ycTOHYHBOCTH CHCTEM OTHOCUTCH K
Q a) kaccy anredpandyeckux KpUTEpUEB.

Q ©6)ki1accy YaCTOTHBIX KPUTEPHUEB.

O B)KJIacCy BPEMEHHBIX KPUTEPHEB

5.IIopsa0K CHCTEMbI ABTOMATHYECKOI'0 YIIPaBJIeHUS ONpeaesieTCsl
Q a) HOpSIKOM XapaKTepHUCTHUECKOTO ypaBHEHUS

Q 06) konuyecTBOM AU GEepeHIIUPYIONIUX 3BEHBEB.

O B) KOJHUYECTBOM HHTETPHUPYIOIIUX 3BEHBEB.

6. XapakTepucTHYecKOe YpaBHEHHE CHCTEMbI 3TO

Q a) 3HaMeHaTe b epeaaToyHoON GYHKIUU

Q ©0) YHC/IHTEb NIepeIaTOYHON (PYHKIUH.

Q B) nepenatoynas GYHKIHUS A OIIUOKY 110 BO3AEHCTBHIO.

7. IIp4 moc/1e10BaTeIbHOM COCJHHEHHH 3BeHbEB CHCTEMbI /IJIfl HAXOK/ICHHS
pe3yJbTHpYOLIEi nepeAaToYHOH (PyHKINH nepelaToYHblie GyHKIMH 3BEHbEB
O a) CKIIaABIBAOTCS

Q 0) nepeMHOXKaTCA

Q B) JensTcs.

8. . IIpn napa/uieIbHOM COeIHHEHHH 3BEHbEB CHCTEMbI /IJIfl HAXO0K/ICeHH
pe3yJbTHPYIOIIEH epeaaTouHol GyHKIMH NepeIaTo9Hblie PyHKIHH 3BeHbEB



Q a) cKIaABIBalOTCS
Q ©0) mepeMHOXKaIOTCs
Q B) gensaTcs.

9. YacroTa cpe3a CHCTEMbI 3TO YACTOTA HA KOTOPOii BHIMOIHAETCS CJIeAyI0MIee yCJI0BHE
Q a) AUX cucremsl nppHUMAET 3HaYeHHUel .

O 6)AYX cucremsbl craHOBUTCS paBHOH 0.

Q B) ®UYX cucteMsl CTAaHOBUTCS paBHOM 180°.

10. Pe3oHaHCHAas1 4acTOTa CHCTEMBI 3TO YacTOTA HA KOTOPOii BBINOJIHIETCH CileAylolee
ycaoBHe

Q a) AUX cucrembl IpuHUMAET 3HaYEHHE ] .

Q 6)AYX cucteMbl cTaHOBUTCS paBHOM (.

Q B) ®YX cuCTEMBI CTAHOBUTCS paBHOU 180",

PEUTUHI-KOHTPOJIb 2

1.Heo0xoaumoe yc/ioBHE YCTOHYMBOCTH CHCTEMbI ABTOMATHYECKOT0 PeryJIHPOBaHHUsA?
O a) paBeHCTBO HYJIO KO3 PUIIMEHTOB XapaKTEPUCTUIECKOTO YPaBHEHHS;

Q 6) KO3 PHUIMEHTH XapaKTEPUCTHUECKOIO YPABHEHHUS IOJKHBI OBITH OOJIbINE HYJIS;

O B) k03 (HUIHEHTHI XapaKTEPUCTUYECKOT0 YPaBHEHUS JOKHBI OBITH MEHBIIE HYJIS.

2.I1o kputepuro 'ypBuna cucreMa ycToif4uuBa, €C/i BCe ONpeIeINTe I MATPHIbI
I'ypBuna

Q a) 6oube 0;

Q ©) paBHsl 0;

Q B) Mensie 0.

3.I1o kpuTepuo MuxaijioBa cCHCTeMa HAXOAUTCH HA IPAHHUIE YCTOHYHUBOCTH, €CJIH
roaorpag XxapakTepucTHYE€CKOI0 BEKTOpa

Q a) IpoXOJHUT Yepe3 Hauyallo KOOpAUHAT;

Q 6) mpoXoauT yepe3 TOUKy ¢ koopauHaTamu (-1,07));

Q B) mpoxoauT 4epe3 Touky (1,0)).

4.1To xpurepuro HaiikBucra cucTeMa ycTod4uuBa, ecid rogorpag AYX pasoMkHyToH
CHCTEMBbI 0XBATBIBAET TOUKY ¢ KOOPAHHATAMH

a) (0:0);

6) (1:0)):

B) (-1;0);

r) (-1).

oo00oo

5.ITo TeopemMe 0 KOHEYHOM 3HAYEHHH YCTAHOBUBIIEECS 3HAYEHHE BLIXOJHOI0 CHIHAJIA
ompe/eJisieTcsi BoIpakeHHeM, riae /V, - mepenaroyHasi yHKIMA CHCTEMbI.

Q a)y, =W,(0);
Q 6) y, =W,(0):
Q B) y, =W,().

6.YcTranoBuBIIEecs 3HAYEHKHE BHIXOJHOI0 CHI'HAJIA B [IEPEX0AHOM mpouecce paBHO 0,

ecyIn
Q a) cucTeMa craTuieckas;



Q 0) cucTeMa acTaTH4eckas;
Q B) cucTeMa acraTHueckas rmopsaka cosee 2.

7.YcTaHOBHBHIAsICA OMIHOKA ACTATHYECKOH CHCTEMbI OT MPHJIOKEHHOI0 HA BXO/1€
BO3JeHCTBHUA

Q a)paHa0;

Q B) nponopiHoHaIbHa KOAQUIIHEHTY Iepeaayn CHCTEMBI,

Q r) oOparHO HmponoprHoHaTbHA KO3 QUIIMEHTY Mepeladyll CHCTEMBI.

8.YkaxuTe BH/ 11epexoIHOro npoiecca yCTOHYUBOMH CHCTEMBI

h(t) \ p
— _\i/ _ l / A

Qa a)
h(t)
A
Wv M \ |
Q 6) t
/
hit) |
|
i
Q B) t

9.YKkakuTe BepHOE BbIpakKeHHe 1JIsl epeJaToYHoH QyHKIUH (PopCHPYIOIIEero 3BeHa
Q a) W(p)=k(1+1p);

Q o) W(P)=-(1+Tp);
.z
Q B) W(p)_(1+Tp)'

10.YKkasuTe BHI MEPEXOIHOH XapaKTEPHCTHKH H30POMHOI0 3BEHA € NepeIaTOYHOM

k(1+T,
(l’yHKlmeﬁ W(p) = u)_



h(t)

hit)

hit)

Q B) -

PEUTUHI-KOHTPOJIb 3

1. OT 4Yero 3aBHCHT CHTHAJI YipaB/i€eHHA B Pa30MKHYTBIX CHCTEMaX paﬂﬂoaBTOMaTﬂKl/l?

Q a) TOJNBKO OT YNPABJISIOUIETO BO3ACHCTBHS;
Q ©0) OT ynmpaBJIsIOMEro BO3ICHCTBHS U BBIXOJHOIO CHTHAJIA;
Q B) TOJIBKO OT BBIXOJHOI'O CHTHAJIA.

2.Yto sBIsieTCSH 00BEKTOM ynipaBJieHus B cucreme DAY ?

Q0 a) reHeparop ¢ nepecTpauBaeMOM 4acTOTOM;

Q 6) ha3oBwlil AeTEKTOP-AUCKPUMHHATOD;

Q B) CMECHUTEb.

3.YkaxuTte BepHOE BhIPAKEHHE 115l ePeJATOYHOM PyHKIMH Pa30MKHYTOH cucTembl. I'1e
Y(p). X(p), E(p) - m300paxkenus: mo Jlamiacy BbIXOHOT0 CHI'HAJIa, BXOJHOI'0 CHIHA.Ia,

OIMHOKH, COOTBETCTBEHHO.

Y
Q a) W,,(p)=E—E§%:
¥
Q 6) W, (p)= X((’;));
Y(p)
a W = e
B P = 5 X

4.YKakuTe BepHOe BhIpazKeHHe /Uisi epeaToYHoi GyHKIHH 3aMKHYTOl cucrembl. ['ie
W,(p) - nepenaroyHasi pyHKuUs NPAMOA YACTH CHCTEMBI

11



Q a) W.(p)=

1+Wp(p);
w
a 6 W3<p>=%;
w,(p)
Q B W;(P)=%~

5.YkaxuTe BepHOoe BbIpajkeHHe 1JIsl epeaaToyHoi pyHKIuM omubKkH cuctembl. [ 1e
W,(p) - nepenaTouHas GpyHKUMS NPAMOIA YACTH CHCTEMbI

Q a) We (p) S FRE—

1+ ,(p)
w
Q 6) W.(p)= op)
1+W,(p)
w
a n W=
1-W,(p)

6. PyHKIHOHA/ILHAN CXeMa KaKoil CHCTeMbl KHOePHETHKH NOKAa3aHa Ha PHCYHKe?
SranoHEmD Faz0ERH Helj‘:;[pan—
TeHePaTOp TeTEXTOp [ :::nepamp

VrpaEmamo-
$HY 2y nmdt

Q a) OAIIY;

Q 6) AllY;

Q B) APV.

: 7
1+7p

7.Kakoe THIOBOE 3BEHO HMeeT NMepeIaToyHyo pyHKkuuo Buga W (p) =

Q a) MHTerpupyrollee;

O 6) 6e3BIHEPLIHOHHOE;

O B) MHEPLMOHHOE.

8.Kakoe THIIOBOEe 3B€HO HMeeT MEPEXOHYI0 XapAKTePUCTHKY BH/A
h(t)

a) UHTErPUPYIOLIEE;
0) HHEPIIUOHHOE;

B) nudhepeHnupyroliee;
r) KojebaTeabHOE.

0o 0O
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9.Tpu 3BeHa ¢ nepegarouHbiMu byuxuusvu W, (p), W,(p), W,(p) coeanHeHsbI

napaJjuieibHo. KakoBa o0mas nepexarounas GyHKIHs TAKOro coeJuHeHHs1?
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)/W;(p).
10.YkaxuTe BepHOe BbIpaKeHHe MepeJaTOYHOH PYHKIIMH CHCTeMBbI 1Js X, (1)

(1)
0

@ )
wWi(p)
Q /8 = l :
a) W_(p) 1+ W,(p)- W, (p)
W,(p)
Q 6) W, (p)= . ;
) _\Z(P) 1+VV](]7)W2(]))
Q B) W\.Z(P)=w'

1+, (p)

6.4. Bonnpocs! s xkouTpoJs CPC

1. Kak onpeenuTs XxapaKTepUCTUKU Pa3OMKHYTOH CHCTEMbI aBTOMATUYECKOI'0 PETyIMPOBAHHUS
[0 3aIaHHBIM HYJISIM M MTOJII0CaM MepeIaTOYHON (YHKIIHH.

2.CBs13b mudpepeHIInabHOTO YPaBHEHUS CUCTEMBI C ITOJIOKEHUEM HYJIEH U IIOJIFOCOB
nepesaTouHor pyHKIUH.

3.Kak onpeseuTh CTPYKTYPHYIO CXeMY CHCTEMBI IO 3aaHHBIM HYJISIM U I10JII0OCaM
nepeaaTouYHo PyHKIUH.

4 Kax onpenenuTs nepelaTouHyo (pyHKIUIO 3aMKHYTONH CHCTEMBI 110 MIepeJaTOYHON QyHKIIMH
Pa30MKHYTOH.

5.Kaxk onpeienuTh BECOBYIO (DYHKIIHMIO CUCTEMBL

6.Kax ompenenuTs nepexoHyo GyHKIMIO CHCTEMBL.

7. Onpeenenne aMIuIATy IHO-(a30BOM XapaKTePHUCTHKU CUCTEMBI 110 MIepeJaTOYHON (yHKIHH.

8.Kak naiitu JIAUX cucremsl.

9. Meton noctpoenus acumnrTotTrueckon JIAYX.

10.Kak onpenenuTh XapakTepUCTUIECKOE YPaBHEHUE PA30OMKHYTOMW U 3aMKHYTOM CHCTEM.
11.HeoOxoaumoe ycaoBHe YCTOMYMBOCTH 3aMKHYTOH CHCTEMBL.

12.AnreGpandeckuii KpUTEpUH YCTOHYMBOCTH cHCTEM. MeTo 1 OCTPOEHHUS OIIPEACITUTENEH.
13. OnpesienieHie KPUTHUECKUX C TOUKU 3PEHHSI yCTOHUMBOCTH NTAPAMETPOB CUCTEMBI C
UCIIOJIb30BaHUEM AIreOpauuecKoro KpUTepHsl.

14. Meton nocTpoenus rojgorpada Muxainosa 3aMKHYTOH CHCTEMBI.

15. OmpezereHre yCTOWYMBOCTH CHCTeMBI 110 roporpady Muxaiinosa.

16. MeTona nmoctpoenus rogorpaga HallkBucTa Ui CTaTHYECKUX U aCTATHYECKHX CHCTEM.
17. OnpenesieHue YCTOMYMBOCTH CUCTEMBI 110 KpuTepHuio HalikBucra.

18. OnpeiesieHre YacTOTHI Cpe3a W Pe30HAHCHOM YacTOTHI CHCTEMBI TT0 rojorpady HaliksucTa.
19. OnpeeneHne 4acTOTH Cpe3a U Pe30HaHCHOM 4acToThl cucTeMbl 1o JIAUX.

20. Onpenenenue yCTOMUMBOCTU cucTeMbl 1o JIAYX.

21. Kax naiitu 3amnace! ycrouuBoctu cuctemsl o AOX u JIAUX.

22 I'paduueckoe MOSICHEHHE HEH KOPPEKIHMHU ycToiunBOCTH cucteMel o ADOX u JIAUX.
23. MeTtoapl KOPPEKIIUU HEYCTONYMBBIX CHCTEM.

13



6.5. Bonnpochl 1u1s nepeaTTecTalMu

1 .MeTobl OCTPOESHHUSI TeHEPAaTOPOB yIpaBiieMblX HanpsukeHueM (['YH).

2.I'VH Ha onepalluOHHBIX YCHUIUTEIIEH.

3.I'VH Ha oCHOBE reHepaTopa ¢ He3aBUCHMBIM BO30YKIECHUEM.

4.PeakTHBHBIE 3JIEMEHTHI Ucnonb3yemble B ['YH.

5.Xapaktepuctuku ynpasieHus ['YH.

6. PaboTa cHCTEMBI YaCTOTHOM aBTOMOJACTPOUKH YaCTOTHI P OOJIBIIUX PACCTPOMKAX YaCTOTHI.
7. CucreMa clie)KeHHs 32 BPEMEHHBIM II0JI0KEHUEM MMITYJIbCHOTO CUIHAJIA.

8.IIpUHIMIIB TOCTPOCHHS BPEMEHHBIX TUCKPUMUHATOPOB (BJI).

9.JIuCKpUMHUHAITMOHHASL XapaKTePUCTHKA BPEMEHHOIO TUCKPUMHHATOPA.

10. 3aBuCHMOCTB XapakTepucTHK B/l OT COOTHOLIEHHS JIIHTENILHOCTENR HMITYIIBCOB.
11.Iepenarouenas GpyHKIMS IPUBEICHHON HENPEPLIBHOK YaCTH CHCTEMbI aBTOMATH4ECKOI0
COIPOBOXKIEHHMS 11eNd 110 JayibHocTH (AC/).

12. TounocTHbIe XapakTepucTUku cucteMsl AC/L.

7.VYEBHO-METOIMYECKOE W WH®OPMALIMOHHOE OBECIEYEHHUE
TUCIHUATLIAHBI

OcHoBHasf jIUTEpATYypa

1. IletpoBa, A.M. ABroMaTuyeckoe yrnpasienue: Yue6Hoe nocobue / A.M. Ilerposa. - M.:
®opym, 2010. - 240 c.: un. ISBN 978-5-91134-418-4
http://znanium.com/catalog.php?bookinfo=195454

2.Usmus ,B.IT .CoBpeMeHHasi aBTOMaTHKa B CHCTEMaX YIPABICHUS TEXHOJOIHYECKAMH
npoueccamu: Yue6. noc. / B.I1. Usmmu, M.1O. Ilepyxun - M.: HALl Mudpa-M, 2013 - 400 ¢
ISBN 978-5-16-005162-8 http://znanium.com/catalog.php?bookinfo=363591

3.I'masbipun, B.E. Dnementst aBromatuyeckux ycrpoiicts / ['massipus B.E.. I'naseipun I'.B. -
Hoocu6.:HI'TY, 2011. - 130 c.: ISBN 978-5-7782-1733-1
http://znanium.com/catalog.php?bookinfo=556873

4. Kmyns, B.A. MozaenupoBaH#e, HCCIEIOBAHUE U ONITUMU3AIUS 3aMKHYTBIX CHCTEM
aBTOMaTH4eckoro ympasierus / Xmyas B.A. - HoBocu6.:HI'TY, 2012. - 335 c.: ISBN 978-5-
7782-2162-8 http://znanium.com/catalog.php?bookinfo=558840.

JonosHuTeE bLHASA JTUTEPATYPA
5.ITankpatos.B.B. 36pannble pasjieiibl COBPEMEHHON TEOPHH aBTOMATHYECKOTO YIIPaBJICHHs/
[TankparosB.B., Hoc O.B., 3uma E.A. - HoBocu6.: HI'TVY, 2011. - 223 c.: ISBN 978-5-7782-
1810-9 http://znanium.com/catalog.php?bookinfo=548433.
6.ITymkapés, B.I1. PannoasroMarrka [ JeKTpoHHBIH pecypc] : yueOHO-MeToarnIeckoe nocodue /
B.IL ITymkapés, J1.1O. [TensBun. — Dnexrpon.gad. — M. : TYCVYP (Tomckui
rOCYJapCTBEHHBIN YHUBEPCUTET CHCTEM YIIPABICHUS U PAAHOdIeKTPOHUKH), 2012, — 85 ¢. —
Pexum gocryna: http:/e.lanbook.com/books/element.php?pll_1d=10893
7.Adonun ,A.M. TeopeTnueckre OCHOBBI Pa3pabOTKU U MOJEIUPOBAHUS CUCTEM
aBTOMaTru3aiuu: YueoHoe nocodue / A.M. Adonun, FO.H. [{aperopoaues, A.M. Ilerposa u 1p.-
M.: ®opym, 2011. - 192 ¢.: 60x90 1/16. - (ITpodeccronanbroe o6pazoBanue). (0) ISBN 978-5-
91134-479-5 http://znanium.com/catalog.php?bookinfo=219000
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OTeuyecTBEeHHBIE KYPHAJIBI:

e Pannorexnuka;

e PannorexHuka U 3J1eKTPOHHKA;

o [IprGopsl U TEXHUKA IKCIIEPUMEHTA;

e [{udporas o6paboTka CUrHAJIOB.
PedepaTnBHBIE :KypHAJIbI:

e PanmnoTexHuKa;

® DJIEKTPOHHUKA.

3apy06ekHbIe XKy pPHAJIbI:

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

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI

MarepHaibHO-TEXHHYECKOe OOecIieUeHHe UCIUILTHHBI BKITIOYAET:
e xademparbHble MyJIbTUMEIUNHBIE cpecTBa (aya. 301-3 u 335-3);
e HaOOpHI claioB Mo BceM JieKuusiM (0T 15 1o 30 cnaiiioB 0 KaKIOW JIEKIUH);
e 00opynoBaHKeE CHEIMATH3UpOBaHHON Taboparopu (305-3);

IIpumeuanusn:
1. OOmee 4KCIIO MOATOTOBICHHBIX ciaiioB Oosee 200, OHM €XKETrOJHO PENAKTUPYIOTCS H
MOJEPHH3HPYIOTCS B COOTBETCTBHHU C Pa3BUTHEM TEXHHUYECKOH U METOJMUYECKOH Oa3bl.

Paboyas mporpamma JUCIHIUIMHBI COCTaBleHa B cooTBeTCTBHH ¢ TpeboBaHusMu @I'OC BO no
Hanpasienuto «11.03.02. UHGOKOMMYHUKAIIMOHHBIE TEXHOJIOTMUU ¥ CUCTEMBI CBS3H)).

Penensenr: ['en. lupexrop Kb Pﬁn{/locaﬂ%, K.T.H. bornanos A.E.

Pa6ouyro nporpaMMé cocraBui gou. kag. PTu PC ._/g:/ ~ _—— Apxunos E.A.

[Tporpamma ogo6pena Ha 3acenanuu kad. PT u PC

I[IpoTtokon Ne /2 or 6-2% [
3apemyrommuii kadenpoit PT u PC _ =,  Huxurun O.P.

(

PaGouyas mporpaMma paccMOTpeHa U 0J100peHa Ha 3acelaHMH y4eOHO-METOAMUECKON

KOMHUCCHHM HallpaBJIEHHUS -
W o
I[Tpotokoi Ne Pl = or, F.L%. /5 roaa
IIpencenaresib KOMUCCHH = Hukutun O.P.
=

‘\/
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JIMCT IIEPEYTBEPKIEHUS
PABOYEN INPOI'PAMMBI JUCIHUTLIVHBI

PaGouas mporpamma onoGpeHa Ha /.7 _/5_ yueOHBIH roj
[Tpotokon 3acenanus kageapsr No P g)/) ’g /5 roaa
3aBeayromuii Kapeapoi / /Z// /Q/ ////////7/ A7

Pabouast mporpamma o106peHa Ha 74 / /_;Z_ yueOHBIN 101

[TpoTokoun 3acenanus xkadeapobl Ne / P/ i //Azozta
Z Vvl il

3aBenyroumii kadenpoi

Pabouast nporpamMmma ogoOpeHa Ha y4eOHBIH roj

[Tpotokon 3acenanus kadeapsr Ne oT roja

3aBenyronui kapeapoit
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