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1. {EJIM OCBOEHUS TUCHUITLJIMHbI
Ieasimu ocBoeHusi JUCHUILIHHDI "'KnbepHeTHKA M CHCTEMBI yNIPaBJICHHA " SBJAIOTCH:
|. BeipaboTKa y CTy/IHTOB OHMMAaHMs (M3HYECKOM CYIIHOCTH aBTOMATHHECKOrO yNpaB/ICHU
U crabuam3aiuy, ee GOpMaTH3alMid B BUJIE KOHKPETHBIX MaTeMaTHYCCKUX 3ajad. BBIpabOTKA
TIpeICTaBIEH M O BO3MOXHBIX HCXO/Iax IIPH PEIICHUN STHX 3ajad.
2. OcBoeHHe TyTeil TEXHHYECKOH peanu3alud JAUHAMHYCCKHX CHCTEM W CHCTCM
aBTOMATHYECKOTO PEryIHPOBAHUS.
3. [ToAroToBKa B 00J1aCTH MPOSKTUPOBAHKs CUCTEM aBTOMATHYECKOTO PeryTMpOBAHHA.
4. TIOAroTOBKA B OGJNACTH PAJMOTEXHUKHU JUIA PasHBIX cdep MpodeccHOHATBHOM NEATENbHOCTH
CIEeLUaINCTa.
IIPOEKTHO-KOHCTPYKTOPCKOM;
MPOM3BOICTBEHHO-TEXHOJIOTHYECKOM;
Hay4YHO-UCCIIE0BATEILCKOM;
CEPBUCHO-IKCILTyaTallHOHHOU.

2.MECTO JUCHUILJIMHBI B CTPYKTYPE OIIOII BO
Juctumuaa «KubepHeTHKa W CHCTEMBbI YIPABICHHs)» OTHOCHTCS K BapUaTHUBHOM 4YaCTH
B1.B.JIB.8 qucLMIUIKH. [IpeMeToM ee M3ydeHHUs SIBIAIOTCA aBTOMATHYCCKHE CHCTCMBI, IIMPOKO
HCIIONIb3yeMBIE B palioaniaparype /s pereHus 3a1a4 CeleKIHH, (GuIBTpallUU U OLICHUBAHHUS,
JEMOJIYJIAIUM, CHHXPOHA3AMI CUTHAJIOB, CTAOUIN3AMN MX 4aCTOThI U aMIUIMTY/BL, PEIICHH
JIPYTEX pa3HOOOpPa3HbIX 3a1a4.

B3aumoceass ¢ opy2umu OUCUURTUHAMU

Usyuenne Kypca «KubGepHeTHKa W CHCTEMbI YNPABICHUS) OazupyeTcs Ha 3HAHUIX,
TMOJIy4eHHBIX B KypcaX: OCHOBBI KHOECPHETHKH. BbICLIAs MaTeMaThka (muddepennuanbHOE U
MHTErpagbHOe MCUHCIIeHHE, TuhdepeHIHanbHbIe YPAaBHEHHS, TEOpHUs BEpPOATHOCTEH, DYHKIHS
KOMIUIEKCHOM miepeMeHHOM, omepatopel @Dypee u Jlammaca, OCHOBBI TEOpHH Henew,
paaMoTeXHWYeCKUe Ienu M curHanbl. [lomydeHHble 3HAHWA MCMOINB3YIOTCS B JlaJIbHeHIeM B
kypcax "VcrpoiictBa npuema u 00paGoTku curHanos'. "YCTPOHCTBA TE€HCPHPOBAHHA U
dopmupoBanusi panuHocuraanos”,"OCHOBBl TEOPHM  PaJHOTEXHUYCCKHUX cuctem","OCHOBBI
tenenunenns”. udposas ~ 06paboTka  paaMOTexXHHYecKok  uHpOpMaumy', "OCHOBBI
IPOEKTUPOBAHHUS PATMOTEXHAYECKUX CHCTEM "', TIOMyUEHHbIE 3HAHUS MOTYT OBITh HCIOJIB30BaHbI
IpH JWIUVIOMHOM IIPOCKTHPOBAHMH, a TaKkke B IIPOLECCe MOArOTOBKA K TIPOBEACHHUS
aBTOMAaTU3MPOBAHHBIX J1abOPaTOPHBIX ~HCCIENOBAaHHA M TPOU3BOJACTBEHHBIX UCTIBITAaHUH
paauoanmnaparypbl.

3. KOMIIETEHIIUM OBYYAIOIIETOCsl, POPMUPYEMBIE
B PE3YJIbTATE OCBOEHUS JUCIHUITJIMHBI

B pe3ynbTate OCBOCHHMS IUCIUTIINHBIL, 00yYaroIUNCs JOIKEH:
3HaTh:

= (bn3nqec1<y10 CYIIHOCTh aBTOMATU4YECKOI'0 YIIPABJICHUA U cTaOHMIM3aIUH,



-METORHKY GOpPMaTM3alii AMHAMHYECKHX CHCTEM B BUJE KOHKPETHBIX MaTeMATHHECKUX 3a/1a4
(TTK-17).

-MeTOo/IbI (POPMUPOBAHHSI IIPEICTABIEHHH O BO3MOXKHBIX HCXO/IaxX NPH PEIICHAM STHX 3a/ad.
-[IyTH WX TEXHUUYECKOW pean3aluy.

Ymern:

-COCTABIATh (PYHKIMOHATbHBIE ¥ CTPYKTYPHBIC CXEMBI CHCTEM, OCYILIECTBIIATH MX CTPYKTypHBIE
npeo6pasosanus (IIK-17);

-BBIIIOJIHATH PACU€Thl OCHOBHBIX XapaKTEPUCTUK cuctem(ITK-17);

-IPOBOJIMTH CHHTE3 CTPYKTYPHBIX CXEM CHCTEM aBTOMATHYECKOro YHPaBJICHMS C JaHHBIMHU
[IOKa3aTessIMH Il KOHKPETHBIX BO3JACHCTBHH U MIOMEX.

Baagern:

-x1accu(uKaluei, MpU3HAKAMHM ¥ MaTEMaTHYECKMMH OCHOBAMM aHAJIN3a CHCTCM YyIpPaB/ICHUA,
0COBEHHOCTSMH CHCTEM OTPAKAEMBIX TMHEHHBIMH ¥ HETMHEHHBIMH MOJIEIIAMH (OK-7, IIK-17).
_MaTeMaTHYeCKMMH ¥ TEXHUYECKMMH OCHOBaMHU IIOCTPOCHHS CHCTEM aBTOMATHYECKOIO
yIpaBJICHUS;

-IPOBEJIEHHEM AHAIUTHYECKOTO OMMCAHMS 3JIEMEHTOB PA3OMKHYTBIX M 3aMKHYTHIX CHCTEM BO
BPEMEHHOM ¥ 4aCTOTHOH 00/1aCTAX B CTATUYECKOM COCTOAHMH M THHAMUKE (OK-7, IIK-17).
-OCHOBaMM MOJIEJIMPOBaHUS U CHHTE3a CHCTEM pali0aBTOMATHKH.

4. CTPYKTYPA U COJAEPKAHUE JUCHUIIVIMHbBI: «KubepHeTHKa H CHCTEMBI
yIpaBJIeHHD
OG111ast TPYI0EMKOCTD JUCIHILIAHbI COCTABIIAET 3 3a4CTHBIX €IMHUIIBI (108 yvacos).
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pasuroyIpaBIeHHS. OCHOBHbBIE
3JIEMEHTBI pamTuoOTEXHUYECKHX
cnemsimux  cucreM.  CTpyKTypa,
npeaMeT M 3aj]ayd  Kypcea.
CucteMsl ABTOMATHYECKOro
pery;iMpoBaHis W CTaOMIM3aALMA.
[MoHsTHE BO3MYLIEHUH B CHCTEME.
OcCHOBHbIE TEPMHHBI "
omnpeeNeHusl. 1
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4acTOTHI. Cucremsl YATIY.
@®AITY. YactoTHbie W (a3oBbie
auckpuMuHaTOpbl.  CTPYKTYpHbIE
CXEMBI CHCTEM. YTIpaBJIieMbl€ IO
yactore M (a3e TeHepaTopsl.
TpeboBaHus " METO.Ib
obecne4eHHs TOYHOCTH
peryiaupoBaHus.

Vrpasisiembie [0 4actoTe U (ase
reHepaTophl. TpeboBaHus  ®
MeTObl 00eCredeHUss TOYHOCTH
peryJIMpOBaHusl.
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BpemeHHbIe IUCKPUMMHATOPBI U
ux XapaKkTEePUCTUKH.
DYHKUMOHAIBHbIE CXEMBI CHCTEM.
TpeboBanus " METOIbl
obecneueHus TOYHOCTH

peryJaupoBaHusl.

5,6

[§9)

o

3/50

CucreMbl aBTOMATHYECKOTO
yOpaBjieHHst  JTydOM  aHTEHHOH
CHCTEMBI. CucremMbl ACH.
XapaKkTepUCTUKU 1% CXEMBI
YIJIOBBIX JMCKPUMHUHATOPOB.
(DyHK[II/IOHa.IIbeIe CXEMBbI CHUCTEM.
TpeboBaHus " METO/IbI
obecrieyeHuUs TOUYHOCTHU
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cnexenns. [lpvuMepbl  aHanmu3a
pPaaroOTEXHUUECKUX CHUCTEM.
TouHOCTh , 3amac YCTOWYMUBOCTH,
ObICTpOseiCTBYE, XapakTep
peryIupoBaHus, 3amnac
YCTOHYMBOCTH [0  aMILUIUTYIE,
rokKa3aTeJb KoJie6aTeNbHOCTH.
Owulku CIIeXKECHUA B
yYCTaHOBUBILEMCS pexume.
Omubku mno MOJIOXKEHHIO,
CKOPOCTH, YCKOPEHHIO B CHCTEMaX
C aCTaTU3MOM Pa3HOTIO MOpsIKa.
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CHCTEMBI
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Teopust yCTOHYMBOCTH CHCTEM.
OrmpezieneHne yCTOWUMBOCTH IO
pewenmo  audhepeHIHaIbHOro
ypaBHEHHS CUCTEMBI.
AnreGpanyeckue KpUTEpUN
YCTOHYUBOCTH
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Jucrnepcuil  mIyMOBOH — OLIMOKH
cucteMbl. CBsI3b MaTeMaTHYECKUX
OKMIAHUA M  KOPPEIALHOHHBIX
GyHKUMHA CITyyaHBIX TMPOLIECCOB
Ha BXOJE M BBIXOAE 3aMKHYTOM
CHUCTEMBI. Jucnepcus KaK
noKasare/lb TOYHOCTH CJIEKEHHS.
KoppensiuuoHHas GbyHKUMA
OIIMOKH CleXKEeHUs npu
KOHKPETHOM  BO3JIEHCTBHM U
3aJlaHHBIX ~ CBOWCTBAX  MOMEXH.
CnekrpajibHas IUIOTHOCTh |
JMCTIEPCHUs OLINOKH.
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aBTOMAaTHYECKOTO yMpaBJeHHUs. 16
Buppl HEJIMHEHHOCTEH,
0COOEHHOCTH NpOLIECCOB B
HEJIMHEMHBIX CHUCTEMaX, METO/bI
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[NepenaTouHbie GbyHKUUH
M poBBIX cucteM. OneHka
KauecTBa PeryJIMpOBaHMs.

Bcero 18 18 18 54 27/50 | 3ager

5. OBPA30OBATEJIBHBIE TEXHOJIOI'MH

5.1. AKTHBHBbIE H HHTepaKTHBHbIe (POPMBI 00yYeHUS

C nensio (GOpMHpOBaHHS U pPa3BUTUS INPOPECCHOHAIBHBIX HABBIKOB CTYJCHTOB B
y4eGHOM TIPOIIECCE MCIIONbB3YIOTCS aKTHBHBIE M MHTEPaKTHBHbIE (POPMBI POBE/ICHUS 3aHATHH B
COUeTaHHM C BHeAyIUTOpPHOM paboroii: (1abopaTopHble pabOTHI, KOHTPOJbHBIC ayJAUTOPHbBIE
paboThl, HMHAMBHAyalbHble aoMamHMEe paboTh)). OObeM 3aHATHH, MNPOBOIMMBIX B
HHTEPAKTUBHBIX (hopmax, cocrapiser 27 gac (50%).

5.2. CamocrosiTe/ibHas padoTa CTY/IEHTOB

CamocTosATenpHas (BHeayJAWTOpHas) paboTa CTYJEHTOB BKIIOYACT  3aKPEILIEHUE




TEOPETHYECKOr0 MarepHaja IIpU IIOJATOTOBKE K  MPAKTHYECKHM 3aHATHUAM, a TaKkKe IpH
BLINOJHEHUH HMHIUBHIyaIbHOH goMamHeii paborel. OCHOBA CaMOCTOATENbHOW padoThI -
M3yueHHe JIUTEPATYPbI [0 PEKOMEHJOBAHHBIM UCTOUYHUKAM M KOHCIIEKTY JICKIHH.

5.3. MyabTuMeauiiHbIe TEXHOJIOIHH 00yYeHHsT

Bce JIeKIIMOHHBIE 3aHSATUS IIPOBOJATCS B BHIE IPE3EHTAlMH B MYyJIbTHUMEIUAHON
AYJUTOPHH C HCIIONB30BAHUEM KOMIIBIOTEPHOTO MPOEKTOpa M TpejcTaBiennem or 15 10 30
CJTaliJIOB MO KaXJOH JIEKIIHH.

CTydeHTaM [peOCTaBIICTCS KOMIIBIOTEPHBIA Kype JICKUHH M ONMCaHMS  BCEX
naGopaTopHbIX paboT. KOMIBIOTEpHBIC TEXHOJNOTHH —HCMONb3yloTes it ohpopmIiIeHHs
1abopaTopHBIX PadoT.

5.4.Jlekuuu NpUrJIameHHbIX CenHaJIncToB
B pamkax yueOHOro xypca «KubOepHeTHKa M CHCTEMBI YNPABICHHUA» IPEIYCMOTPCHBI
BCTPEUM CIIPEICTABUTEIIMU POCCHHCKHX M 3apyOeKHBIX KOMIAHUH, BBICTYIUICHHA W JICKLIHH
CIEIMATUCTOB, B YACTHOCTH:
e J0KTOpa (PU3MKO-MaTeMaTHYeCKHX HayK, npodeccopa, B.I'. Pay;

e JIOKTOpa TEXHHYECKHX HayK, npodeccopa, -3aB. kadenpoir MOU (r. Mocksa) B.I.
Kapramesa.

5.5 PeitrunroBasi cucreMa o0y4eHust
PeliTUHT-KOHTPOJIL ~ IPOBOAMTCS TpU paza 3a cemectp. OH  mpeamnosaraeT — OLCHKY
CyMMapHBIXOA/UIOB 110 CIEXYIOIIMM COCTABJISIONIMM: aKTUBHOCTh HA KOHTPOJIBHBIX 3aHATHAX;
KAueCTBO BBIMOJHEHHS JOMAIIHUX PEHTUHTOBBIX 3alaHUil U Ta00paTOPHBIX padoT.

6. OIEHOYHBIE CPEACTBA JJI51 TEKYIIET'O KOHTPOJIA YCIIEBAE-
MOCTH, IPOMEKYTOUYHOM ATTECTALIUU I10 UTOI'AM OCBOEHU
JUCHUIIJIMHBI 1 YYEBHO-METOJANYECKOE OBECTIEYEHHE
CAMOCTOSITEJIBbHOM PABOTHI CTYIEHTOB 5

6.1. Bonpocnl Kk 3aueryno gucuuninie  «KubepHeTHKa U CHCTEMbI YIPABJICHHS)

1 | IlpuHUHKOBI yIpaBJIEHUA

Kaccudukarusi CHCTeM aBTOMAaTHYECKOIO YIIpaB/ICHHsI

Ucnonb3osanue aud. ypaBHeHUH Ul ONMCAHMs IMHEWHBIX CHCTEM

Hcnons3oBaHue NEepeaaTOIHbIX (byHKLII/Iﬁ JUISL OTIMCAHUS TUHEWHBIX CUCTEM

Hcnosnp3oBanue nepexoaHoi GyHKIMY JUIS ONMCAHMS JIMHCHHBIX CHCTEM.

ANk |W|

Mcrosb30BaHUe YaCTOTHBIX TepeaaTounbix GyHKImi 1 ADX 11 onucaHust THHEHHBIX
CHUCTEM

Jlorapupmuueckas AYX, Acumnroruueckas JIAYX

Hcnonp3oBaHUE BECOBOU (pyHKLII/II/I JUTST OITUCAHUSI TUHEHUHBIX CUCTEM

[TponopiimoHaabHOE 3BEHO

— =0 |00

0 | UneanmbHOE HHTErpUPYIOLIEE 3BEHO
1 | Uneansnoe nuddepeHuupyrouee 38€H0 -




12

AneproIM4ecKoe 3B€HO IEPBOro Mopsi/ika

13

®dopcupyrolee 3BEHO

14

KosebarenbHOE 3BEHO BTOPOr'0 MOPsi/IKa

15

CrpykTypHble cxeMbl cucteM PA u MeTosibl ux npeodpazoBaHust

16

TTepenaTounble GyHKIMH PA3OMKHYTON CHCTEMBI, 3aAMKHYTOH, /JIsl OLIHOKH 1O
BO3JIEMCTBHIO, JUIsl ONIMOKH 110 IIOMEXE

17

Tepeatounble (yHKIMN PA3OMKHYTOH CHCTEMBI, 3aMKHYTOM, JUIsl OIIHOKH 110
BO3JIEHCTBHIO, JUIsl OLIMOKH 110 TIOMEXE

18

MeTtoauKa OTbICKaHUS ITIOBEICHUSI ynpaaneMoﬁ BEJIMYUHBI U OIIHOKHA B CUCTEME.

19

V CTaHOBHMBIIHIICS BPEeMEHHO# pesxuM mpyu paboTe cucteMbl. OThICKaHHE yCTaHOBUBLICHCS
Gynkuu ourOku. Teopema 00 ycTaHOBHBIICMCS 3HAUCHUH.

20

CrangaprHas (opMma NpeJCTaBICHNs IepeNaTodHol (QyHKUMK PA3OMKHYTOH CHCTEMBI,
Ilopsmok actaTusma cucreM. JIOOPOTHOCTH /mepenaTovHbie (DYHKLIMH  CHCTEM IO
MOJIO’KEHHUIO /CTATHYECKOM/, IO CKOPOCTH, 110 YCKOPEHHUIO

21

CHcTeMbl aBTOMATHUYECKOH MOACTPOHKH 4acToThl. OCHOBHBIE TPEOOBAH S

22

YacroTHble ¥ (a30BblE JUCKPUMUHATOPbI

23

YAITY. CtpykTypa 3BEHLEB.

24

Crpykrypnas cxema YAITY. Xapakrepuctuky 3BeHbeB YAITY

23

Tounocts paboTsl YAITY

26

Pa6ora YAITY nipu 601b1IHXPACCTPOMKAX YACTOThI

27

OAITY. CtpykTypa 3BEHBEB

28

CrpykrypHas cxema @AITY

29

Ipepenarounas ¢pyukuus PAITY. Tounocts paborsr PAITY

30

HpHMGHCHH@ CHUCTCM aBTOHOIICTpOﬁKH qaCTOThI -

31

CCBIIN. Ha3znauenue

32

Crpykrypuast cxema CCBIIM n xapakTepUCTHKU 3BEHBEB

33

Crartnueckas JUACKpUMHHAIMOHHAA XapaKTCpUCTUKA BPEMCHHOI'0 JUCKPUMHUHATOPA

34

CCBIIU kax ummybcHas cucrema. [Tepexonnas xapakrepucruka CCBIIN

35

Cucrtema ACH. ITpuHIMITBI TOCTPOEHMS YIIIOBBIX TUCKPUMUHATOPOB

36

CrpyxrypHas cxema ACH u XapakTepuCTHKU 3BCHBEB

37

Iepenarounas Gpyukuus ACH.Tounocts padorst ACH

38

AHanmu3 TMHEHHBIX cucTeM PA npu ciaydaiHBIX BO3JIEHCTBHIIX =

39

Onpe/eneHue JUCISPCHHI OMHUOKH CHCTEMBI [IPY CJly4aifHOM BO3ICHCTBHH

40

OnruMu3anus CUCTEM aBTOMAaTHYECKOT0 YIIPABJICHUS

6.2. 3aganus xasa CPC

[To 3aaHHBIM [IOJIFOCAM IIepeAaTOuHOMN (yHKIUU Pa3OMKHYTOM CHCTEMbI aBTOMOACTPONKH
YaCcTOThI HAWTH:

1.JluddhepeHnnanbHoOe ypaBHEHHE CHCTEMBI.

2.IlepeaTounyro QyHKIUIO 3aMKHYTON CHCTEMBI.

3.CTpyKTYpHYIO CXEMY CHCTEMBL

4.AYX.

5.04X.

6. BecoByto QyHKIIHIO.

7. IlepexoIHYIO XapaKTEPUCTUKY.

8. ADX.




9.JIAYX acumnroruueckyro JIAUX.

10. ITpoananu3upoBaTh yCTONUMBOCTH CUCTEMBI MeTO/IaMu Payca, Muxaiinosa,Haiikucra, 1mo
JIAUX

11.0npeaenuTh TOUHOCTHBIE XapaKTePUCTUKH CHCTEMBI.

11. JlaTh peKOMeHIaIMK [0 00eCIIEYEeHHIO YCTOHYMBOCTH B CIly4ae HEYCTOHYHBOH CUCTEMBI.
OnpeaenuTh 3arackl yCTOHINBOCTH B ClIydae yCTONYHBOH.

6.3.TecThI AJ151 pEHTHHI-KOHTPOJIS
PEATUHI-KOHTPOJIb 1

1.4YTto TaKoe HOPSIIOK ACTATH3MA CHCTEMBbI?
O a) KOJIMYECTBO 3BEHBEB.
O ©6) KOJIMYECTBO MHTETPATOPOB B MPSMOI BETBU CXEMBI
QO B) oOlIee KOJMYECTBO MHTErPATOPOB B CXEME.

2.3B€HO BTOPOIo MOPsi/AKA padoTaer B aNEPHOAHYECKOM PeKUMeE €C/IH KOPHH
XapaKTepPHCTHYECKOro ypaBHEHH s

Q a) JelCcTBUTEIbHBIE NOJOKUTEIILHBIC

Q 0)aeiicTBUTE/IbHBIE OTPHLIATE/ILHBIC

O B) KOMIUIEKCHO COIPSKCHHbBIC

3. BecoBasi pyHKIMS 3B€HA HMeeT pa3MEepHOCTh :
Q a)llec.

a B6)e.

Q B)bespasmepHa.

4. Kpurepnii Payca-I'yppuua ycToHMBOCTH CHCTEM OTHOCHTCS K
Q a) kiaccy anreOpanyecKuX KpUTEPUEB.

O 6)kiiaccy YaCTOTHBIX KPHTEPHUCB.

O B)KJIAcCy BPEMEHHBIX KPUTEPUEB »

S5.I1opsi10K cHCTEMbI ABTOMATHYECKOI0 YIPABJIEHUs ONpee/sieTcs
O a) DopsIKOM XapaKTepUCTUYCCKOro YpaBHEHHA

0 6) konuuecTBOM JUPEepEeHIUPYIONINX 3BEHBEB.

O B) KOJMYECTBOM MHTEIPUPYIOIINX 3BEHBEB.

6. XapakTepHcTHYECKOE yPaBHEHHE CHCTEMBI 3TO

QO a) 3HamMeHaTe b NepefaToYHol QyHKINH .
QO 6) ykCIUTENb TePeIaTOUHON QYHKIHH.

Q B) nepegaTodHas (yHKIMS JUIs OLIUOKH 110 BO3CHCTBHIO.

7. TIpu nocjie10BaTeIbHOM COeIHHEHUH 3BeHbEB CHCTEMbI /LTSI HAXO0/K/ICHH
pesyabTUpYIOlIeii MepeAaTounHoii GYHKIMH epeAaToYHbIe GyHKINH 3BeHbEB
O a) cKIaabIBarOTCH

Q 0) nepeMHOXKaTCs

Q B) gensaTcs. . L

8. . IIpu napa/uieIbHOM COeIHHEHUH 3BEHbEB CHCTEMBI ISl HAXO0KIEHUS
pe3y IbTHpYIOIIeii mepeaTouHoil GyHKIHHU MepeaaToYHble PYHKIUMH 3BeHbeB



O a) cKIaabIBAtOTCS
Q ©0) nepeMHOXKarTCA
Q B) gensTcs.

9. YacToTa cpe3a CHCTEMBI 3TO YACTOTA HA KOTOPOH BBIMOJIHSIETCS C/Ieylouiee ycioBue
0 a) AUX cucrembl IpHHUMAET 3Ha4YeHuel.

O 6)AUX cucTeMbl CTAaHOBUTCS paBHO 0.

O B) ®UX cucTeMbl CTAHOBUTCS PaBHOM 180°.

10. Pe3oHaHCcHASI YACTOTA CHCTEMBI HTO YACTOTA HA KOTOPOil BBINOIHSIETCS c/aelylomee
ycaoBHe

O a) AUX cucreMbl IpUHUMAET 3HaYeHuel.

0 6)AYX cucreMbl CTAHOBUTCS paBHOM 0.

O B) ®UX cucTeMbl CTAHOBUTCH PaBHOM 180°. .

PEUTUHI-KOHTPOJIb 2

1.HeoG6xoammoe ye/I0BHE YCTOHYHBOCTH CHCTEMBI ABTOMATHYECKOT'0 Pery./IMpoBanus?
QO a) paBeHCTBO HYIIO KOIG(HIMEHTOB XapaKTEPUCTHUECKOr0 YPaBHEHHS;

QO 6) K03 PHUIHEHTH XapaKTePUCTHIECKOrO yPaBHEHHS IOJKHBI ObITH OOJIbLIE HYJIS;

QO B) K0d3)HUIMEHTH XapaKTEPUCTUYECKOTO YPABHEHHUS JOJDKHBI OBITH MCHBIIE HYJIA.

2.I1o kpurepuio ['ypBuia cucTeMa ycToH4IHBA, €CJIM BCE ONPEIETHTE/IH MATPHIbI
I'ypsuna

Q a) 6ompie 0;

Q ©6) pasusl 0;

Q B) mesblue 0.

3.Ilo kpurepuo MuxaiiioBa CHCTEMA HAXOJUTCS HA TPAHMIE YCTOMYHBOCTH, €CIH
rogorpad xapakTepucTH4€CKOro BeKTopa

Q a) mpoXOJUT uepe3 Hayajo KOOPIUHAT;

Q 6) IPOXOAUT Yepe3 TOUKy ¢ KoopauHaTami (-1,07));

QO B) npoxoaut depe3 Touky (1,0).

4.ITo xpurtepuio HaiikBucTa cucteMa ycroiiunsa, ecau rogorpap AUX Pa30MKHYTOIl
CHCTEMbI 0XBATHIBAET TOYKY ¢ KOOPIAHHATAMU

Q a) (0;0);

Q 6) (1;04); o a -

Q B)(-1,09);

Q (1.

5.ITo TeopeMe 0 KOHEYHOM 3HAYCHHH YCTAHOBHBIIEECs] 3HAYEHHE BBIX0/IHOI'0 CUTHA/IA
onpe/essieTcsi BbIpazkenuem, rjae V. - nepeaarounas yHKIUs CHCTEMBI.

Q a)y, =W, (0);
Q 6) y, =W, (0); - -
a sy, =WQ.

6.Y craHoBHBIIEECs] 3HAYEHHE BHIXOJHOI'0 CHIHA/IA B IIEPEXOIHOM npolecce paBHo 0,
eciu
Q a)cucTema craTudeckasi,



O ©O) cucrema acTaTH4ecKas,
QO B) cHcTeMa acraTHueckas nopsjka douee 2.

7.YCTAaHOBHBIIASICA OIIUOKA ACTATHYECKOH CHCTEMbI OT NPHJIOKEHHOI0 HA BX0Je
BO3JeicTBHSA

Q a)pasua 0;

Q B) mponopiHoHaIbHA KOG ULIHMEHTY Mepe/adn CUCTEMBbI;

QO r) o6paTHO MPOIMOPLUHOHATEHA KOIPMHUIMEHTY Iepe/iadn CHCTEMBI.

8.YKka:kuTe B/ IIEPEXOAHOr0 NMporecca yCTOMYHBON CHCTEMBbI

h(t)

/[W\ngxfﬁd

a a)

h(t) ) _

_Ll-\ [\_ﬂr
I
a 6) | .
/

he) b q “

Q B) t

9.VKkaKHTe BePHOE BbIPAKeHHe s epeJaTouHol GpyHKuun popcupyromero 3seHa
Q a) W(p)=k(+1p);

k
D6”Wm_ﬂ+mf
__hkp - -
DB””m_ﬂ+@Y

10.VkaskuTe BHI NepexoIH0l XapaKTePHCTHKH H30APOMHOI0 3BeHa C Iepe1aToqHOi

¢yuxknueit W(p) = k(+1p)

10



A\

ht)

a B) :
PEMTHHI-KOHTPOJIb 3

1.0T 4Yero 3aBHCHT CHTHAJI YIIPABJICHHS B PA30MKHYTBIX CHCTEMAX PAIH0ABTOMATHKH?

Q a) TOJBKO OT YIPaBJIAIOLIETO BO3ACHCTBUS,
Q ©0) oT ynpapJsIOLIEro BO3AEHCTBHSA ¥ BEIXOAHOIO CHTHAA,
B) TOJIBKO OT BBIXOJHOI'O CUTHAJIA.

2.Yto siBasieTcss 00beKkTOM yrpasienus B cucteme GAITY?

Q a) reHepartop ¢ repecTpanBaeMoi 4acTOTOM;,

Q 0) (a3oBelii AETEKTOP-TMCKPUMHUHATOP;

O B) CMECUTENb.

3.YkaskuTe BepHOe BbIpakeHHe 1Isl IepeIaTouHoil pyHKIUN pa3oMKHYTol cucrembl. I'ie
Y(p),X(p),E(p) - u3obpaxkenus no Jlaniiacy BLIX0AHOI0 CHIHAJ1a, BXO/IHOI'0 CHI'HAJ/IA,

Ollll/lﬁKl/l, COOTBETCTBCHHO.

a2 W,(p )_Y(p)

E(p)
Q 6) W,(p)= ;((p))
AT ?%p)

4.Ykaxure BepHOE Bblpameﬂne s mepeJaToYHol GyHKIUH 3aMKHyTon cucremsbl I'ne
W,(p) - nepepaTouHast GpyHKUMs NPAMOH 4aCTH CHCTEMBI

11



Q a)W.(p)=

=W, (p)’
w

a 6 W3<p>=:;%;
W

Q B) W'f(p):ﬁ%'

5.VKaKHTe BepHOE BbIPAKeHHe /ISl NepeaToyHoii GpyHKuun omudxu cucremsl. I'ne
W,(p) - nepepaTouHas GYHKUMs NPAMOH 4aCTH CHCTEMbI

O g Wiplz=———7s
) W.(p) +7,(7)
w
2 o W=
1+W,(p)
w
Q B) W,(p)= —”ﬂ— :
1-W,(p)
6.DYHKUNOHAIbHAS CXeMa KAaKoil cHcTeMbl KHOEPHETHKH IMOKa3aHa Ha pucyHke?
3 TATIO HHEBIH .\_: Fazosdt HEPEC:I:PM-
TEHEPATOD TETEXTOD *:i ::er;szp
# 7
Vrp azmamo-
FHY e
Q a) GAIIY;
a 0) AllY; i
Q B) APVY.

L,

7.Kakoe THIOBOE 3BE€HO HMeeT nepeaarounyo GpyHkumio suga W(p) = TN
+1ip

Q a) HHTEerpupyrouiee;

Q 0) 6e3bIHEPLIMOHHOE;

Q B) HHEPLUUOHHOE.

8.Kakoe THIIOBOE 3B€HO HMeeT MEPEeXOAHYI0 XapaKTEePHCTHKY BH/1a
hit) ' "

a) HHTErpUpYIOLIEE;

0) HHEPIIMOHHOE,

B) muddepeHImpyrolee;
r) KojebarenbHoe.

O00o
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9.Tpu 3Bena ¢ nepeaarounsivu pyakuusmua W, (p), W,(p), W;(p) coeaunennbl
napaienbHo. Kakosa o6mas nepeaarovnas GpyHKuus Takoro coeiMHeHHs?
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.YkauTe BepHOE BbIPAZKEHHE MEPEIATOIHOI GyHKIMH cHCTEMBI LIS X, ()

i)

~ W\ (p) :
QAW =T o) )
~ W,(p) .
DO P =T ) )
w(p)-W.
a s W\.l(p)=—'1(+£)—mf,()ﬂ'

6.4. Bonpocsl st koutposs CPC

1.Kak onpeenuTh XapakTePUCTHKH Pa30OMKHYTON CHCTEMBbI aBTOMATHUECKOIO PEryIMPOBAHHUA
[0 3a[aHHBIM HYJISAM U IOJIFOCaM IepelaTOuHOM (QyHKIHH.

2.CBsi3b (G epeHIMaNTBHOr0 yPaBHEH)s CUCTEMBI € MOJIOKEHHEM HYJICH 1 TI0JII0COB
nepeaaTouHoN QyHKIUH.

3.Kax onpeaenuTs CTPYKTYPHYIO CXeMY CHCTEMBI I10 33IaHHBIM HYJIAIM U [OJI0CaM
repe1aTOYHON PyHKIKH.

4 Kax ompeJieuTh MepeaTouHyro (yHKIUIO 3aMKHYTOH CHCTEMBbI 110 nepeaaTouHol QyHKIUK
Pa30MKHYTOM. -

5.Kak ompejie/IiTh BECOBYIO (DYHKIIUIO CHCTEMBL.

6.Kax onpeie/TuTh MepexoHyto QYHKIHIO CHCTEMBI.

7. Onpe iesieHHe aMILTHTY 1HO-(a30Boi XapaKTEPHCTHKU CHCTEMBI 110 Mepe/laTou o GyHKIUY.
8 Kax naiiti JIAUX cucremsl.

9. MeroJ noctpoeHus acumnrorudeckon JJAUX.

10.Kax ompe/IeuTh XapakTepUCTHYECKOe YPABHEHHE PA3OMKHYTOH 1 3aMKHYTOH CHCTEM.
11.Heo6x011MO€ YCI0BHE YCTONUMBOCTH 3aMKHYTOW CHCTEMBL.

12.Anre6paudecKuil KpUTEPUH yCTOHIMBOCTH cUCTeM. MeTox HOCTPOCHHUSIONPEIEIUTETICH.
13. Onpenenenye KPUTHYECKUX C TOYKA 3PEHUS yCTOMIMBOCTH IIaPAMETPOB CHCTEMBI C
HCIIOJIb30BAHHEM aIreOpanuecKoro KpHTepus.

14. Metox noctpoenus rojgorpada Muxaiinoba 3aMKHYTOH CUCTEMBL.

15. Onpesienenye yCTONYMBOCTH CHCTEMBI 110 Toforpady Muxaiinosa.

16. Metox mocTpoenus rojgorpada HaiikBucTa [uist CTaTHYCCKUX U aCTaTUIECKAX CHCTEM.

17. Onpenenenye ycTORUMBOCTH CUCTEMBI IO KpuTeputo Halikpucra.

18. Onpenenenye 4acTOThI CPe3a U PE30HAHCHON YaCTOThI CUCTEMBI T10 rogorpady Haliksucra.
19. OnpenesieHue YacTOThI CPe3a U PE30HAHCHON YACTOThI CHCTEMBI T10 JIAUX.

20. Onpeiesienue yeroitanBocTu cuctemsl o JIAUX.

21. Kax Haiitu 3amachl ycroitunsoctr ciucteMsl o AOQX u JIAUX.

22 I'padudeckoe MOSICHEHHE HJIEH KOPPEKIHH YCTOMYNBOCTH CHCTEMBbI 110 ADX u JIAUX.

23. MeTo/1bl KOPPEKIIH HEYCTOWUYHMBBIX CHCTEM.



6.5. Bonpocsl 1151 nepeaTrecTalMu

1.MeTozpl IOCTpOEHUs TeHepaTOpOB yIpaBisieMbIx HanpsbkeHueM (I'YH).

2.I'VH Ha onepallMOHHBIX yCUIUTEIEH.

3.I'VH Ha ocHOBe reHepaTopa ¢ He3aBUCHMbIM BO30YKICHUEM.

4 PeakTHBHBIE 3JIEMEHTHI Ucnonb3yemble B ['YH.

5.Xapakrepuctuku ynpasienus ['VH.

6. PaboTa cuCTEMBI YaCTOTHOM aBTOIMOJICTPOUKH YaCTOTHI IIPU OOJIBIIMX pACCTPOMKAX YaCTOTHI.
7. CucreMa ClIe)KeHHUS 32 BpEMEHHBIM II0JIOKEHUEM UMITYJIbCHOIO CHTHAIA.

8 .ITpHHIMITE! TOCTPOCHHS BpPEMEHHBIX TUCKPUMHUHATOPOB (B/I).

9. JIuCKpUMHHAITMOHHAS XapaKTePUCTHKA BPEMEHHOIO IUCKPUMHHATOPA.

10. 3aBHCUMOCTH XapakTeprucTUK B/l 0T COOTHOIIEHUS [UIMTEILHOCTEW UMITYIIBCOB.
11.ITepenaroyenast GyHKIMS IPUBEICHHON HENPEPLIBHOM YaCTH CHCTEMbI aBTOMAaTH4ECKOI0
COIPOBOXIeHHs 1enH 1o aansHocTu (ACT).

12. TounocTtHble XapakTepucTuku cuctemsl AC/L.

7.YVUEBHO-METOJIUYECKOE U HWH®OPMAIIMOHHOE OBECIEYEHHE
JUCHHUIIJIMHBI

OcHoBHas TUTEpATYypa

1. Ilerpora, A.M. ABTOMaTHuecKoe yrpasieHue: YuebHoe nocobue / A.M. [lerposa. - M.:
®opymM, 2010. - 240 c.: un. ISBN 978-5-91134-418-4
http://znanium.com/catalog.php?bookinfo=195454

2 .WBmwmn ,B.IT .CoBpeMeHHas aBTOMaTHKa B CUCTEMAX YIIPaBJICHUS TEXHOJIOI MUECKUMHU
nponeccamu: Yueb. noc. / B.IT. Usmmn, M.IO. Ilepyxun - M.: HULL Uudpa-M, 2013 - 400 ¢
ISBN 978-5-16-005162-8 http://znanium.com/catalog.php?bookinfo=363591

3.I'nasbipun, B.E. DnemenTs! aBToMaTnyeckux ycrpoiicts / I'naseipun B.E., 'nasbipus I'.B. -
Hosocu6.:HI'TY, 2011. - 130 c.: ISBN 978-5-7782-1733-1
http://znanium.com/catalog.php?bookinfo=556873

4 Xmynp, B.A. MonenupoBanue, HCCIIEI0OBAHUE U ONTUMH3ALUS 3aMKHYTBIX CHCTEM
asToMaTH4eckoro ynpapienus / XXmyas B.A. - Hopoen6.:HI'TV, 2012. - 335 ¢.: ISBN 978-5-
7782-2162-8 http://znanium.com/catalog.php?bookinfo=558840.

JlonoJHUTEIbHAA JUTEPATYpa
5.ITankpatos,B.B. M36pannbie pas/iensl COBPEMEHHOI TEOPHH aBTOMATHYECKOTO yIPABICHHS/
IMankpatosB.B., Hoc O.B.. 3uma E.A. - Hosocu6.: HI'TY, 2011. - 223 ¢.: ISBN 978-5-7782-
1810-9 http://znanium.com/catalog.php?bookinfo=548433.
6.ITymxapés, B.I1. Paguoasromarrka [ D1eKTPOHHBIH pecypc]| : y4eOHO-METOANIECKOE nocobue /
B.I1. IMymkapés, J1.1O. [TensiBun. — Bnextpon.jaan. — M. : TYCVYP (Tomckuit
rOCYapCTBEHHBIH YHUBEPCUTET CHCTEM YIIPABICHUS U PaHOdIEKTPOHAKH), 2012, — 85¢c.—
Pesxxum poctymna: http://e.lanbook.com/books/element.php?pll_id=10893
7.Adonun ,A.M. Teoperrdeckre OCHOBBI pa3pabOTKU U MOJICTUPOBAHUS CUCTEM
apTOoMaTH3anuu: Yueonoe nocooue / A.M. Adonun, 10.H. Llaperopoaues, A.M. Ilerposa u ap.-
M.: @opym, 2011. - 192 c.: 60x90 1/16. - (IIpoeccronansroe obpaszosanue). (0) ISBN 978-5-
91134-479-5 http://znanium.com/catalog.php?bookinfo=219000

OTedyecTBEHHBIE KYPHAJIBI:
e PanmnoTexHukKa;
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e PanoTexXHUKa U AJIEKTPOHUKA;

o [Ipubopsl 1 TEXHUKA IKCIIEPUMEHTA,

e [{TudpoBas 06paboTKa CUIHAJIOB.

PedepaTuBHbIe KypHAIbI:

e PannorexHuKa;

® DJIEKTPOHHUKA.

3apyo0exHble )KypHAJIbI:

¢ IEEE Transactions on Communications;

e [EEE Transactions on Signal Processing:

¢ [EEE Transactions on Instrumentation and Measurement.

8. MATEPUAJIbHO-TEXHUYECKOE OBECHEYEHHE JUCHUIIIMHbI

MareprabHO-TEXHIHYECKOe 00eCcIIeYeHUE TUCIUILIMHBI BKIIFOYAET:
e kaenpaibHbIe MyJIbTHMEIHHBIE cpeacTBa (aya. 301-3 u 335-3);
e HaGopHI CIaiI0B 10 BceM JeKusM (0T 15 10 30 cnaiaoB mo Kaxa0i JEeKIUH);
e  00OpyIOBaHKE CIIEMHATA3UPOBAHHOM J1abopaTopuu (305-3);

IIpumeuanus:
1. OO61ee 4KUCIO MOArOTOBIEHHBIX claigoB Ooyee 200, OHM €XETOAHO PENAKTHPYIOTCS U
MOJEPHH3UPYIOTCS B COOTBETCTBHH € PA3BUTHEM TEXHHYECKON M METOIMIECKOH 6a3bl.

PaGouasi mporpamMma JMCHHMILIMHBI COCTaBleHa B cOoTBeTCTBUM ¢ Tpebopanusmu ®I'OC BO mo
nanpasjieruio «11.03.02. MHPOKOMMYHHKAIIMOHHBIE TEXHOJIIOTUAN U CHCTEMBI CBAZUY.

e/
PaGouyro nporpammy gocraBun jon. kadg. PT u PC 2"7%4 '/// Apxunos E.A.
Peniensenr: @é& I'en. lupextop Kb Paﬂﬁ/ocm%, k.T.H. bormanos A.E.

[Iporpamma ogo6pena Ha 3acenanuu kad. PT u PC
[Tporokomn Ne ] or £04, p 4 0
3asenyromuii kadeapoit PT u PC e Huxutin O.P.

{ y

-

PaGouas mporpaMma paccMOTpeHa U 000peHa Ha 3acelaHuy y4eOHO-MEeTOIMIeCKOM
xomuccuu Hampasienus 31.03.15 roza.

ITpoToxon Ne Vi or ¥. 0%, 2 A4/ rona
[Ipencenarens KOMUCCHU T Huxutun O.P.
% ,
JIMCT NIEPEYTBEPKXJAEHUSA

PABOYEM ITPOT'PAMMBI JUCIIUIIJIAHBI
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