denepanbHOE rocy1apCTBEHHOE OIOIIKETHOE 00pa30BaTE JisHoes

BHICIIIErO MpodeccHOHaTBHOro 06pazeffai

MunucTepcTBo o6pazoBanus u HaykHu Poccuiickoi ®@enepauuu

peIKIeHUE
"R,

A.A Ilandwunos
« 34303 2015r.
PABOYASI [IPOI'PAMMA JIUCHUIIJIMHBI
" PagmoaBTOoMaTuKa"
Hanpasnenue moaroropku: 11.03.01 «Paguorexnukar
[Tpoduas/mporpaMMa NOArOTOBKH:
YpoBeHb BBICIIEr0 00OPa30BaHMS: OakajaBpuar
®opma oOyueHus: OuHas
Tpynoemkocts | Jlexnmii, Hp ity Jiakopar, CPC, Popun
Cemecrp |(3a4. e, /4ac.)| (u4ac.) JAHITHH, pafior, (uac.) e
’ (4ac.) (uac.) (oK3./3a4eT)
8 2/72 10 10 10 42 3a4eT
Hroro 2/72 10 10 10 42 3a4eT

Buiamuvmp, 2015




1. IIEJIM OCBOEHUS JUCHUTIJIMHBI

IeasiMH OCBOEHHS AMCUMILINHBI ''PagnoaBToMaTHKa' SBISIOTCSH:

1. BolpaboTKa y CTYICHTOB IOHMMaHUs (QU3HYECKON CYIHOCTH aBTOMATHYECKOIO yIpaB/ICHHs
¥ cTabWiu3andy, ee GOpPMANM3AIMM B BUE KOHKPETHBIX MaTeMaTHYECKMX 3a1ad, BbpaboTKa
IpeACTaBIeHUH O BO3MOXKHBIX HCXOJIax P PEIICHUH STHX 3a1a4.
2. OcBoeHue TNyTeW TEXHUYECKOH pealu3allid JWHAMUYECKUX CHUCTEM W  CHCTCM
ABTOMATHYECKOTr0 peryJIMpoBaHus B 3aJa4ax (GOPMUPOBAHHS U NIepelaul CHIHAJIOB.
3. [ToaroToBka B 001aCTH MPOESKTUPOBAHKS CUCTEM aBTOMATHYECKOr0 peryMpoBaHus.
4. TloaroToBKa B 00JaCTH PAIMOTEXHUKH [UIS pasHBIX cdep MpodheCCHOHATBHON NeATeIbHOCTH
CIEIMaJIACTA.

® [IPOEKTHO-KOHCTPYKTOPCKOM;

e  [IPOU3BOJICTBEHHO-TEXHOJIOTHYECKOMU;

e  HAy4HO-UCCIIEOBATEILCKOM:

e  CEepBUCHO-IKCILTyaTallMOHHOM.

2.MECTO JUCHMUIIJIMHBI B CTPYKTYPE OIIOII BO
JlucuuninHa «PajgroaBToMaTuKa» OTHOCUTCS K 0a30BOM YacTH JWCLUILIMH (b1.B.23).
OHa Joruuecky nmpojpoikaer Kypeobl "OcHoBbl KuOepHeTHKH" «CHCTEMBI Mepefiadyi CHUIHAJIOB).
[IpeamMeToM €€ W3yYeHHs SBIAIOTCS ABTOMATHYECKHE CHCTEMbI, IIMPOKO HCIOJNb3yeMbIC B
paJMoaniaparype s pelleHus 3a1ad CeleKIuH, (HIbTPALUA U OLCHUBAHUS, JIEMOIYJIALNH,
CHHXPOHM3ALMUd CHTHAIOB, CTaOMIM3ALMM WX 4YacTOThl M AMIUIMTY[Ibl,  PEIUCHMsS JpYyrux
pa3zHooOpa3HbIX 3a/1ady.

B3aumocensw ¢ opyzumu oucyuniuHamu

Usyuenune Kypca «PaguoaBTroMaTuka» 0a3sUpyeTcs Ha 3HAHHUSX, MOJNYYEHHBIX B Kypcax:
OCHOBBI KHOEPHETHKH, BbIcIIasg MareMaTuka (auddepeHIuanlbHOe MW HMHTErpaibHOC
ucumcieHne, audQepeHIuaIbHble ypaBHEHHS, TEOPHs BEPOATHOCTEH. DyHKIHMS KOMIIICKCHOH
nepeMeHHoi, onepatopsl @ypbe n Jlanaca. OCHOBBI TEOPUHM LENCH, PAAMOTEXHUYECKHUE LICTH 1
curHaibl. [loydeHHble 3HaHKUS MCIIOJIB3YIOTCS B JalbHENIIEM B Kypcax "YCTpoiicTBa mpuema 1

00paboTku CUTHAJIOB", "YerpoiicTBa TeHEPUPOBAHHUS U dhopMUpOBaHus
paguocurtaios”," OCHOBEI TEOpUHU PaIMOTEXHUYECKHUX cucreM","OCHOBBI
tenesunenns’. Llupposas  obpaborka  pagMotexHudeckod — MHGopmamuu”',  "OCHOBBI

IIPOEKTHPOBAHHS PAIMOTEXHHYECKHX CHCTEM"', TIOJyYEHHbBIE 3HAHHUS MOTYT OBITh HCIIOJIB30BaHbI
IpU JMIUIOMHOM IIPOEKTHPOBAHMHM, a TakKkKe B MPOLECCE MOATOTOBKA M MPOBEACHHS
ABTOMATH3MPOBAHHBIX Ja0OPATOPHBIX HCCIEIOBAHHH M  IIPOU3BOJICTBEHHBIX ~HCIIBITAHHH
pajinoanmaparypsl.

3. KOMIIETEHIMU OBYYAIOLIEI'OCS, ®POPMHUPYEMBIE
B PE3YJBLTATE OCBOEHUSA JUCHHUITJIMHBI

B pe3ysibrare 0CBOCHHS AUCLHUIIIMHBI, 00y4aroIUhCs T0JKEH:

3HaTh:
- (JM3UYECKYIO CYLIHOCTh aBTOMATHYECKOIO YIIPABJIEHHUs M CTAOUIIM3aIMH,
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-MeTOIUKY (popMau3aliy JHHAMUYECKUX CHCTEM B BUJIE KOHKPETHBIX MaTEMAaTHYECKUX 3a1a4
(OIIK-3).

-MeTO 16l (POPMHUPOBAHHS MPEICTABICHUH O BO3MOXKHBIX MCXO/Iax [PU PEIICHHH STHX 3a/1a4.
-IIyTH KX TEXHUYECKOW peaM3anuu.

YMeTh:

-COCTABIIATH (PYHKIIMOHAIBHBIE U CTPYKTYPHBIE CXEMbI CHCTEM, OCYIIECTBIIATH UX CTPYKTYPHBIC
npeobpaszoanus (OIIK-3);

-BBIMOJIHSATE PACYETHI OCHOBHBIX XapakTepucTHk cucteM(OIIK-3);

-IIPOBOJIMTH CHHTE3 CTPYKTYPHBIX CXEM CHCTEM aBTOMATHYECKOTO YIPAaBJICHUS C JaHHBIMH
NOoKa3aTeIsiMH Il KOHKPETHBIX BO3IEHCTBHH U IIOMEX.

Baagers:

-knaccuuKaluei, pU3HaKaMi U MaTeMaTMYeCKUMH OCHOBAaMM aHajlu3a CHCTEM YIPAaBJICHHS,
0COBEHHOCTAMHE CHCTEM OTPAKAEMBIX JTMHEWHBIMU ¥ HemuHeHHBIME Moensamu (OK-7, OIIK-3).
-MaTeMaTUYeCKMMH M TEXHUUYECKMMH OCHOBAaMH TIOCTPOEHHMS CHCTEM aBTOMATHYECKOIO
yIpaBJICHUS;

-IPOBEJIEHUEM AHAJIUTHYECKOTO OIMMCAHMS JIEMEHTOB PA3OMKHYTBIX M 3aMKHYTHIX CHCTEM BO
BPEMEHHOM U YaCTOTHOH 00IacTAX B CTATHYECKOM COCTOSIHMU U IHHAMHUKE (OK-7, OIIK-3).
-OCHOBAMH MOJIEJIMPOBAHUS U CHHTE3a CUCTEM PaIHOaBTOMATHKH.

4. CTPYKTYPA U COJAEPKAHMUE JUCHUIIJINHBI: «PagnoaBToOMaTHKA»
OG11ast TPyIOEMKOCTb JMCLMILIMHBI COCTABIIIET 2 3a4ETHBIX eMHMLbL (724aca).
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I. | Hpunuunel noctpoenns cuctem | 8 | I | 1 1 1 4 1/33
paanoyIpaBJIeHHUS. OCHOBHbIE .
3JIEMEHTBI panroTeXHUYECKMX
cnepsaumx  cucrteM.  CTpykTypa,
npeoMeT M 3ajauM  Kypea.
CucteMbl aBTOMaTH4YeCKOTr0o
peryjiMpoBaHus M CTabMIM3aLMH.
[ToHsiTHE BO3MYILEHHH B CHCTEME.
OCHOBHBIE TEPMHUHBI H
OMpeJeeHuUs.
2. | Cucremsl aBTOMOACTpOIikN | 8 1 | 1 4 1/33
4acTOTHI. Cucremsl YAIIY,
®AITY. YactoTHele U (a3oBbie
JUCKpUMUHATOPbL. CTPYKTypHBIE
CXEMBI CHUCTEM. YMpaBisieMble MO
yacTrore M (aze reHepaTophl.




TpeGoBauust 14 METOIbI

obecnieueHus TOYHOCTH

peryJaMpoBaHHus.

Cucremsl CIIEeXKEHUA 3a 1/33
BPEMEHHbIM TOJIOKEHHEM

UMITYJIbCHOTO curHaja. CucTeMbl

AC/. BpemenHbie

JUCKPUMUHATOPBI " uxX

XapaKTePUCTUKH.

DyYHKIMOHAIBHBIE CXEMbl CHCTEM.

Tpe6oBanus 17 METO/bI

obecneueHus TOYHOCTH

peryJupoBaHusl.

Cucremsl aBTOMaTH4ECKOTO 2/33 Peiitu
yMpaBieHUss JIydoM  aHTEHHOM HI
CUCTEMBI. Cuctemsl ACH. KOHTpPO
XapaKTepUCTUKH u CXEMBbI 76 Nel
YTJIOBBIX JUCKPUMUHATOPOB.

@DYHKLMOHAIBHBIE CXEMbI CHUCTEM.

TpeboBanus " METOIbI

obecriedyeHus TOYHOCTH

peryJupoBaHusl.

IMepenaua  uHdopMauuy no 1/33

kaHaiaMm cBs3d. OCHOBHbIE 3aJa4U

Teopur  MHpopmauuu. Kanaibl

csi3u. CurHajbl, MCHOJIb3yEMbIE

Ui nepenadyd  MHGOpMaLUM.

U3smepenue KOJIMY€ECTBA

uH(popMaLUH B CUTHaJIax.

CraTucTU4ecKue CcBOMCTBA

curnasoB. [lepenaya uHpopMalnu

O KaHaly CBS3M C IIYMaMHu.

[TpomyckHas cnocoOHOCTb KaHaa.

3agaydl CTaTUCTUYECKOW TEOpPHUH 1/33 Peiitu
ONTUMAaJIbHBIX CHCTEM. HT
CraTUCTHYECKHUE KpUTEPUU KOHTPO
ONTHMAaJIbHOCTH aBTOMATUYECKUX b Ne2
CUCTEM. Onpenenexue

ONTUMAJIbHBIX napameTpoB

CHCTEMbI, HMeIoLIell 3alaHHYIO

cTpyktypy.  OOmee  ycioBue

MHHUMYMa

CpeIHEeKBaJpaTUYECKOH OLINOKH.

VpaBHeHUss ,  ONpEENsoLIne

ONTUMAJIbHYIO IUCKPETHYIO

CHCTEMY.

OnpeneneHue ONTUMAJTbHBIX 1/33

HeMMHEeWHbIX  cucteM.  OOmui
METOJI OTpeneNieH|s: ONTUMalTbHOM

CHCTEMBI. Omnpenenenue
OTNITUMAITBHO CUCTEMBI 1o
KPUTEPHUIO MHHHMYMa

CpeHeKBaAPaTHYEeCKON  OIIMOKH.
OnTUManpHble  CHCTEMbl  JIf




oOHapyXeHHUsi CHUTHajlla B HIyMax.
OnpeneneHue ONTUMAJIbHBIX
CHUCTEM IS CENIEKLIMH CUTHAJIOB.

8. | Ompenenenue onTUManbHeIX | 8§ |9 | | 1 1 S 1/33
HeJMHENWHbIX — cucTeM.  OOwuid
METOJl ONpe/ieNIeH!ss ONTUMaJIbHOM

CUCTEMBI. Ol'[pCIlCJ'ICHI/IC
ONTUMAJIBHOM CUCTEMBI no
KpUTEPHUIO MHHUMYMa

CpeqHEeKBaPaTUYECKOH  OMINOKH.
OnTtuManbHbie CUCTEMbI IS
oOHapy)XeHUs] CUrHajla B IIyMax.
Ormnpenenenune OINTUMAJIBHBIX
CUCTEM IJIA CEeNIEKIIMY CUTHAJIOB.
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9. | Ctpyktypa u coctaB uupposbix | 8 |10 Pelitu
CHCTEM paauoyTpaBIeHHs. HI
OrmpepienieHe aHaIoro-LUPOBbIX KOHTPO
u 1 $poBbIX CUCTEM b Ne3
paguMoaBTOMaTHKH. Hx
NpeuMyILEeCTBA M HEJOCTATKH.
LATI u ALl Ludbpossie
JUCKPUMUHATOPBI, GbuBTpBI,
urdpoBbie OMOPHBIE TE€HEPATOPEI.
IlepenarouHsie ¢GbyHKIUT
U pPOBBIX cucteM. OueHka
KayecTBa PeryJMpoBaHus.

Bcero 10 10 10 42 11/33 3a4eT

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

5.1. AKTHBHbBIE H HHTePAKTHBHbIE ()OPMBI 00yUeHHs

C uensio (GOpMHPOBaHHS M Pa3BUTHS NPOPECCHOHANLHBIX HABBIKOB CTYACHTOB B
yu4e6GHOM TIPOIECCEe MCMOJB3YIOTCS aKTHBHBIE M MHTEPAKTUBHBIE (OPMBI IIPOBEICHNUS 3aHITUH B
COYETaHMM C BHEAyAUTOpPHOM pabotoii: (mabopaTropHble pabOThl, KOHTPOJILHBIE AYJIUTOPHBIC
paboThl, HWHIMBUAYyalbHblE JoMamiHME paboThl)). OObeM  3aHATHH, NPOBOJUMBIX B
UHTEPAaKTUBHBIX (hopmax, cocraBiseT 11 vac (33%).

5.2. CamocrosTe/bHas padoTa CTyIeHTOB

CamMocrosTenpHas (BHeayAuTOpHas) pa0oTa CTyAE€HTOB BKIIIOYAET 3aKpeIjICHHE
TEOPETHYECKOr0 Marepuaia IMpH MOATOTOBKE K  IPAKTUYECKHM 3aHATHUSAM, a Takke IpH
BBIMOJHEHUH MHMBHAYalbHOM noMmariHedf paboTbl. OCHOBa CaMOCTOSTENBHOM paboThI -
H3yYeHHE JIATEPATYPHI [0 PEKOMEHI0BAaHHBIM UCTOUHMKAM U KOHCIEKTY JIEKIMH.

5.3. MyabTHMeIHITHbIE TEXHOJIOTUH 00yYeHHs




Bce JIeKLMOHHBIE 3aHATHS IPOBOJATCS B BHIE IPE3EHTALUMH B MYJIbTHMEAMMHON
ayJIUTOPMH C HCIOJB30BAHHEM KOMIIBIOTEPHOIO IpPOEKTOpa M IIpe]cTaBjieHHeM oT 15 g0 30
CJIaM0B MO KaX IO JIEKIUH.

CTymeHTaM MpelOCTaBIs€TCS KOMIIBIOTEPHBIA KypC JIEKIHH M ONHUCAHUS BCEX
na6opaTopHbix pab6or. KOMIBIOTEpHBIE TEXHOIOTMH HCIONB3YKOTCA Ui OQOpMIICHHUS
71abopaToOpHbIX padoT.

5.4. Jleknuu NpUr/jameHHbIX CIIeHATHCTOB
B pamkax yueOHoro Kkypca «PaamoaBTOMaTMKa» MpENyCMOTPEHBI BCTpEUH C
NPEACTABUTENSIME ~ POCCHMHCKAX M 3apyOeXkHBIX KOMIAHMH, BBICTYIUICHHS M JICKIMH
CHEIHATMCTOB, B YaCTHOCTH:
e JIOKTOpa (pU3MKO-MaTeMaTHYeCKHX Hayk, npodeccopa, B.I'. Pay:
e JIOKTOpa TEXHMYECKMX HayK, mpodeccopa, 3aB. kadeapor MOU (r. Mocksa) B.I.
Kapraiesa.

5.5 PediTuHrOBasi cuctemMa 00y4eHust
PeATUHI-KOHTPOJIb TPOBOAMUTCS TpU pasa 3a ceMectp. OH mpeanojaraer OICHKY
CyMMapHbIX OaJUIOB 1O CIEIYIOLIMM COCTABJIAIOLIMM: aKTHBHOCTh HA KOHTPOJIbHBIX 3aHATHAX:
Ka4eCTBO BBIIIOJHEHHUS JOMAIITHUX PEHTHHIOBBIX 3aJaHUl M 1a0OpaTOPHBIX paboT.

6. OIEHOYHBIE CPEJACTBA JJIs1 TEKYIWEIO KOHTPOJIA YCIIEBAEMOCTH,
IMPOMEXKYTOUYHOM ATTECTALIMM IO UTOI'AM OCBOEHUS TUCHUIIJIMHDI
U YYEBHO-METOJHYECKOE OBECIIEYEHUE CAMOCTOSTEJBbHOU PABOTBI
CTYJAEHTOB

6.1. Bonnpocsl K 3aueTy no AucuMiinHe  «PaanoaBromMaTuka)»

[ IpuHLHMIIBI yIIpaBJIEHUS

Kraccudukanusi cHcTeM aBTOMaTHYeCKOr0 yIpaBJIeHUs!

Wcnonp3oBanue qud. ypaBHEHUH ISl OTUCAHHS IMHEHHBIX CHCTEM

HWcnons3oBaHUe Mepe1aTOuHbIX QYHKIUHN JUIsl OMMCAHUS! JMHEHHbBIX CUCTEM

Hcnonb30BaHue MepexoHOH QYHKIUHU 1Ji1 ONMCAHUS TUHEHHBIX CUCTEM.

NN ||| —

Hcnonp30BaHie YaCTOTHBIX MepeaaroYHbix GyHKund 1 ADX 11s onucaHus JIMHEHHbIX
cucreM

Jlorapupmuueckas AUX, Acumnroruyeckas JJAUX

7
8 | Mcnosp3oBaHHe BECOBOM (DYHKIIMH Ul ONIMCAHHS JHHEHHBIX CHCTEM
9 | [IponopuHOHaIBHOE 3BEHO

10 | UneanbHOE HHTErPUPYIOLIEE 3BEHO

11 | UneanbHoe muddepeHIpyroLee 3BeH0

12 | Anepuoauyeckoe 3BeHO IEPBOI0 MOPsIIKa

13 | dopcupyrolee 3B€HO

14 | KosiebaTesIbHOE 3B€HO BTOPOI0 MOPsIKa

15 | CrpykTypHble cxeMbl cucteM PA 1 MeTo1bl HX peobpa3oBaHus

16 | IlepenaToynbie GyHKIMHA Pa3OMKHYTOMH CHCTEMBI, 3aMKHYTOH, [yl OLIMOKHU 110
BO3/ICUCTBHIO, JIJIsl OIIMOKH 110 TOMEXE




17 | IlepenaTounbie pyHKIMU PA30OMKHYTOM CUCTEMBI, 3aMKHYTOH, Ul OLIMOKHU 110
BO3/ICHCTBHUIO, JUIsl OLIMOKH 10 IOMEXE

18 | MeTouKa OThICKaHHs ITOBEICHHS YIIPABJIsIeMOH BEJMUYMHBI U OLIMOKH B CUCTEME.

19 | YcraHOBUBUIMICS BPEMEHHOM peKUM ITpU paboTe cucTeMbl. OTBHICKAHHE YCTAaHOBUBLLIEHCS
¢bynknuu omubku. Teopema 00 ycTaHOBUBIIEMCSI 3HAUEHUU.

20 | CranpaptHas QopMma NpeacTaBiIeHHs NEpeJaTOYHOM (YHKIMM Pa3OMKHYTOH CHCTEMBI:
[Topsimox acraruzma cucreM. JloOpoTHOCTH /mepenaTodyHble (QYHKIMH CHCTEM IO
MOJIOJKEHHIO /CTATHYECKOM/, 110 CKOPOCTH, IO YCKOPEHHUIO

21 | CucteMbl aBTOMAaTHYECKOM MOACTPOMKH 4acTOThl. OCHOBHBIE TpeOOBaHMSI

22 | YacroTHble U (a3oBble JUCKPUMUHATOPbI

23 | HAIIY. CtpyKTypa 3BEHbEB.

24 | CrpykrypHas cxema YAITY. Xapakrepuctuku 38eHbeB YAITY

25 | Tounocts padoter HAITY

26 | Pabora YAITY nipu 6onbIIMX pacCTpoHKaxX 4aCTOThI

27 | @AITY. CtpykTypa 3BEeHbEB

28 | CtpykrypHas cxema OAITY

29 | Ilpepenaroynas pynkuus @AITY. Toynocts paborer DAITY

30 | IlpumeHeHHe CUCTEM aBTONOICTPONKH YACTOTHI

31 | CCBIIN. Ha3nauyenue

32 | CrpykrypHas cxema CCBIIM u xapakTepuCTHKH 3BEHbEB

33 | Cratuyeckasi JUCKPUMHHALIMOHHAS XapaKTEPUCTUKA BPEMEHHOTO JMCKPUMHHATOPA

34 | CCBIIM kak umnynbcHas cuctema. [lepexonnas xapaktepuctuka CCBITH

35 | Cucrema ACH. IIpuHIMIBEI TOCTPOEHUS YITIOBBIX JUCKPUMUHATOPOB

36 | CrpykrypHas cxema ACH 1 xapakTepucTUKH 3BEHbEB

37 | Ilepenatounas ¢pyukius ACH.Toynocts paborst ACH

38 | AHanu3 IMHEHHBIX cucTeM PA mpH ciy4yailHbIX BO3AEHCTBHSIX

39 | Onpenenenne TUcIepCUH OLIMOKH CHCTEMBI TIPH CIIYYailHOM BO3JICHCTBHU

40 | OnTUMHU3aLUs CUCTEM aBTOMAaTHYECKOT0 YIIpaBJIeHHS

41 | OcHoBHbIE 3ajauu Teopun uHGopMarku. KaHabl CBsI3H.

42 | Curnanpl, HMCIOJB3yeMble M Iepenayd uHopManuu. M3mepeHwe KoJaMyecTBa
UH(pOpMAIMK B CHTHAJIAX.

43 | Ilepenaya nHpOpMALUH IO KaHATY CBSI3U ¢ myMamu. [IponyckHas criocoGHOCTh KaHaIa.

44. | CTaTUCTHYECKUE KPUTEPHH ONTUMAIBHOCTH ABTOMATHUECKHX CUCTEM.

45 | Onpenenenne ONTUMANbHOH JMHEHHOH CHCTEMBI B Cllyyae CTAllMOHAPHBIX CHUTHAla U
IOMEXH M OECKOHEUHOI0 HHTepBajia HaOJIIOIEHHS.

46 | Onpenenenne ONTUMATBLHON CHCTEMBI IO KPHTEPHIO MHHHMYMa CpeJIHEKBaJpaTHYeCKOH
OIIMOKH.

47 | OnTUMaNbHbIE CUCTEMBI 171l OOHAPY)KEHHsI CHTHAJIA B [IyMax.

6.2. 3aganus s CPC

[1o 3a1@HHBIM NOJIFOCAaM NMepeIaTOUHOH (YHKIHH PA3OMKHYTON CHCTEMBI ABTOMOICTPORKH
4aCTOThI HAHUTHU:

1. TuddepeHnmaibHoe ypaBHEHHE CHCTEMBI.

2.IlepenaTounyto GyHKIUIO 3aMKHYTOM CHCTEMBI.

3.CTPYKTYpHYIO CXEMY CUCTEMBI.

4.AUX.

5.04X.

6. BecoByto QyHKIIHIO.




7. IlepexoiHyIO XapaKTEPUCTHUKY.

8. ADX.

9.JIAUYX acumnroruueckyto JIAUX.

10. Ilpoanayn3upoBaTh YCTOWYUBOCTb CUCTEMBI MeToiaMu Payca, Muxaiinosa.Halikucra, o
JIAYX

11.0npenenuTh TOUHOCTHBIE XapaKTEPUCTUKH CUCTEMBIL.

I'1. JlaTh peKOMEHJaluy 0 00ECIEUEHHIO YCTONYMBOCTH B CIIy4ae HEYCTOMYUBOM CHCTEMBbI.
OmnpeaeuTh 3amachl YCTOMUYUBOCTH B ClIy4ae yCTONYUBOM.

6.3. TecTnl /151 pEHTHHI-KOHTPOJI
PEUTHUHI-KOHTPOJIb 1

1.YT10 TaKoe MOPSI0K aCTATH3MA CHCTeMbI?
QO a) KOJIUYECTBO 3BEHBEB.
O ©6) KOJMYECTBO UHTETPATOPOB B NPSIMOM BETBH CXEMBbI
Q B) olliee KOJIMYECTBO HHTETPATOPOB B CXEME.

2.3BeHO BTOPOro nopsiika padoraer B anepHOAHYECKOM PeKHMeE €CJIH KOPHH
XapaKTEPHCTHYECKOT0 YPABHEHHUS

Q a) AeWCTBUTENIbHBIC MOJOKUTEIbHbIE

Q 0)aeiicTBUTENIbHBIE OTPULIATENIbHBIE

Q B) KOMILIEKCHO COTPSKEHHBIE

3. BecoBasi pyHKIIUsI 3B€HA HMEET PA3MEPHOCTh
Q a)llc.

Q o)c.

Q B)be3paszmepHa.

4. Kpurepuii Payca-I'ypBuua ycTOH4YMBOCTH CHCTEM OTHOCHUTCH K
Q a) kiaccy anredpan4eckux KpUTEPUEB.

O O)kiaccy 4aCTOTHBIX KPUTEPHUEB.

Q B)kiIacCy BPEMEHHBIX KPUTEPUEB

S5.IMopsiaiok cHCTEMbI ABTOMATHYECKOI'0 YIIPABJIEHHUsI OTIPe/Ie/IsieTCsI
Q a) MOpsIKOM XapaKTepHCTHYECKOTO YPaBHEHHUS

Q 0) koyMyecTBOM AU PEPEHIUPYIOMUX 3BEHLEB.

O B) KOJMYECTBOM HHTEIPUPYIOIIHUX 3BEHBEB.

6. XapaKkTepHCTHYECKOE YPABHEHHE CHCTEMBbI ITO

Q a) 3HaMeHaresb NepelaTOuHON (pyHKIUU

Q ©0) yucauTelNb NepeJaTOYHONH QYHKIUY.

Q B) nepenarouHasi GyHKIIHUS AJIs1 OIUUOKH IO BO3AEHCTBHIO.

7. I1pu nmocJie10BaTEJILHOM COeINHEHHH 3BEHbEB CHCTEMbI 1JIsl HAXO0K/IEHU
pe3yabTHPYIOLLEH nepeaaTouHoi pyHKIHHU nepeaaToyHbie GyHKIHH 3BEHbEB
U a) ckiaabIBarOTCA

Q 6) mepeMHOXarOTCs

Q B) gEIATCA.



8. . Ilpu napa/ie/IbHOM COeJHHEHHH 3BE€HbEB CHCTEMbI JJIsl HAXO0KICHHS
pe3ybTHPYIOLEel nepeaaTo4Hoi pyHKIHH NepeaaTouHble PYHKIHH 3BEHbEB
Q a) cKJIaaBIBarOTCS

Q 6) nepeMHOXArOTCS

O B) gensTcs.

9. HacroTa cpe3a CHCTEMBI 3TO YaCTOTA HA KOTOPOH BBINMOJIHIETCSH CJIeAyIoLIee YCI0BHE

Q a) AUX cuctembl NpUHUMAET 3HaAYeHHE | .
Q 6)AYX cucteMbl cTaHOBUTCS paBHOH ().

> 0
Q B) ®UYX cucreMbl cTaHOBUTCS paBHO# 180",

10. Pe3oHaHCHAasi 4acTOTA CHCTEMBI 3TO YaCTOTA HA KOTOpOi/'l BBIIIOJIHACTCHA CJICAYIOIIEE

ycJoBHe
Q a) AYX cuctembl MpUHUMAET 3HAYECHHE | .

Q 6)AYX cucteMbl cTaHOBUTCS paBHOM 0.

QO B) ®UX cucreMbl cTaHOBUTCS paBHOit 180",

PEUTHUHI -KOHTPOJIb 2

1.HeoGxonumoe yc/10BHE YCTOHYHBOCTH CHCTEMbI aBTOMaTHYECKOT0 PeryTHpOBaHus?
Q a) paBeHCTBO HyJIO KO3()(HIUEHTOB XapaKTEPUCTHUECKOTO YPABHEHHUS;

O 6) ko3ddHUIMEHTEI XapaKTEPUCTHYECKOTO YPaBHEHHUS IOJKHBI OBIThH GOJIbIIE HYJIS:;

Q B) K03 UUKEHTH XapaKTEPUCTHYECKOTO yPABHEHHS 1OJDKHBI OBITh MEHBIIE HYJIS.

2.ITo kpurepuio I'ypBuua cHcTeMa yCTOHYHBA, €C/IH BCE ONPEIeTUTe]IH MATPHIIbI
I'ypBuua

Q a) 6oubie O;

Q 0) pasusbl 0;

Q B) mensbIe (.

3.ITo kpurepuio MuxakjoBa cHCTeMa HAXOJUTCH HA IPAHHIIE YCTOHYHBOCTH, €C/IH
rogorpadg xapakTepuCTHYeCKOr0 BEKTOpa

Q a) mpoXoaMT Yepe3 Hayaao KOOPAHHAT;

Q ©6) mpoxoauT yepe3 ToUKy ¢ KoopauHaramu (-1,0-));

Q B) npoxoaut yepe3 Touky (1,0+)).

4.ITo xpurepuro HalikBucra cucrema ycroiiunsa, eciu rogorpagp AUX pazomMkHyTo#
CHCTEMbI 0XBATbIBAET TOYKY ¢ KOOPAUHATAMH

a) (0:04));

6) (1:0)):

B) (-1;0+);

r) (-13).

(M W Wy

5.10o T€OpEME 0 KOHEYHOM 3HAYECHHH YCTAHOBHBIIIEECs 3HAYEHHE BBIXOHOI0 CUIHAJIA
onpeae/isieTrcsa BbIpaKeHUeEM, riae VV3 - nepeaaroyHasi (l)yHKllﬂﬂ CHCTEMBbI.

Q a)y, =W(0);
Q 6) )}_v . W}(OO),
Q By, =WQD.



6.YcranopuBIIeecs 3HaYeHHe BHIXOJHOI0 CHI'HAJIA B IIEPEX0HOM npoiecce paBHo 0,
eCJIk

O a) cucreMa crtaTvyeckasi;

Q O) cucreMa acTaTHYecKas;

Q B) cucTeMa actatuyeckas nopsiaka 6omee 2.

7.YcTaHOBHBIIASICA OIIHMOKA ACTATHYECKO# CHCTeMbl OT MPUJIOKEHHOT0 Ha BXO/1e
BO3/1eHCTBUA

Q a)paBHa0;

Q B) mponopuHoHalIbHa KOAPGUIUEHTY Nepelayll CUCTEMBI;

Q r) oOpaTHO MPONOPIMOHATBHA KOYPDHIIMEHTY Nepeadll CUCTEMBI.

8.YkaxkuTe BH/I IIEPEXOTHOI0 NMPOLECCA YCTOHYNBOI CHCTEMBI

h (t' TN

a a)
hity ) . _

AR |'f ('
FARIWAN| -
RIAT
/ l'u' H\J \' |'| ]

o 6) ;
y \' |'IIII‘/
hay b /l '\

AL

I,/ Il Il'/ IH || |/

f VU _

a B) t

9.YKakuTe BepHOe BhIPaKeHHe Il epeJaTo4Hoi GyHKUUMH (OpCHPYIONIEro 3BeHa
Q a) W(p)=k(1+1p);

a o) W(/))=L:
(1+7p)
kp

Q Wip)=—=t —
B) W(p) A+ 7Tp)

10



10.YkakuTe BH/I IePEX0/IHON XapAKTePHCTHKH H30IPOMHOI0 3BE€HA € IePeIaTOYHOH
k(1+Tp)
p

dyukuuen W (p) =

it

A hit)

\'n

Qd B)
PEUTHUHI -KOHTPOJIb 3

1. OT 4ero 3aBHCHT CHIHAJI YIIPABJIEHHS B PA30MKHYTBIX CHCTEMAX PaJH0ABTOMATHKHU?

Q a) TOIBKO OT YIPaBJISIOLIEr0 BO3AEHCTBUS,
Q 0) OoT ynpaBsOLIEro BO3AEUCTBHUS U BBIXOJHOIO CUTHAJIA;
W  B) TOJBKO OT BBIXOJHOT'O CUTHAJIA.

2.Yro aBiasieTcs 00beKTOM ynpapjienus B cucreme ®AITY?

Q a) reHepaTop C NepecTpauBaeMou 4aCTOTOM;

Q 0) ¢a3oBbIif 1€TEKTOP-IUCKPUMUHATOD;

O B) CMeCHUTEJb.

3.¥YkaKuTe BepHOE BhIpa:keHHUe /sl epeaToyHoi pyHKIHU pa3oMKHYTO#H cuctembl. I'1e
Y(p). X(p). E(p) - n300paxenns nmo Jlaniacy BbIXOJHOr0 CHrHaJia, BXOJJHOI0 CHIHaJIa,

OIIUOKH, COOTBETCTBEHHO.
)/'
Q a) Wp(p):M;
E(p)
_Yp) .
X(p)

Q 6)W,(p)

11



Y(p)
E(p)-X(p)
4.YKaKuTe BepHOE BbIpaXkeHHe /s MepeJaToYHoi PYyHKIHH 3aMKHYTOH cucTembl. ['e
W,(p) - nepenarouHasi pyHKUHsI IPAMOI YaCTH CHCTEMBI

Q B) W, (p)=

H aW(pes——:
1+W, (p)
l/V

Q 6 W3(17)=—”,(p)—;
1+W (p)
w

Q B) W?(P)=——M~
1=W,(p)

5.YkaxuTe BepHOE BbIpajKeHHe [JIsl epeJaToYyHol PyHKIMH omHuOKu cucrembl. ['e
W,(p) - nepenatodHas GyHKIHs MPAMOH JACTH CHCTEMBI

Q a)W,(p)=

1+W/7(p);
w
a 6) We(p)=——P(—p):
1+W,(p)
W,(p)
Q B) W,(p)=—-—.
P 1-W,(p)

6.DYHKIMOHAILHAA CXeMa KaKO# CHCTeMbl KHOePHETHKH M0Ka3aHa Ha pUCyHKe?

Sranorcmmi | Fazopsot | | Hepec’i‘part-
TEHRPATOP | meTermop [ BABADS
=HeP ) B TEHEDATOD
i
WITp aETLAEI-
$HY | uet
SMEMEHT
Q a) OAIIY;
Q o6) AllY:
Q B) APY.

] ?
1+71p

7.Kakoe THIOBOE 3B€HO HMeeT NepeaaTouyHyio pyHkuuio puga W(p) =

Q a) uHTEerpupyrouiee;

O 0) 6e3bIHEPIIUMOHHOE;

Q B) HHEPLMOHHOE.

8.Kakoe THIIOBO€ 3BEHO HMeEET MEPEXOHYI0 XaDAKTEPHCTHKY BH/a



O a) uHTEerpUpyIoLIee;
O ©) MHEpLUUOHHOE;
Q

B) nuddepenuupyroniee;
Q 1) KoaebaTenbHOE.

9.Tpwu 3BeHa ¢ nepeaaTodHbiMu pynkuusmu W, (p), W,(p), W,(p) coearHeHbl
napa/ieabHo. KakoBa o6mas neperarouHast yHKIHUS TAKOI0 coeIHHEHHH
Q a) W(p)=W(p)+W,(p)+W,(p):

Q o) W(p)=W,(p)-W,(p)-W,(p):

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

10.Yka:xxuTe BepHOe BbIpaskeHHe NepeJaToYHOH (pyHKIHH cHCTeMbl IS X, (/)

x5t
b1 - <

HT\ [ w0

¥it)

, W.(p) )
Q al (p= :
: 1+W,(p)-W,(p)
Q &)W, (p)=—P
. 1+W (p)-W,(p)
Q B W, (p)=2PL"(P)
‘ 1+W,(p)

6.4. Bonpocsl ais kourposs CPC

1.Kak onpenenuTh XapaKTEpUCTUKU PA30MKHYTOH CHCTEMbI aBTOMATHYECKOTO PeryTupOBaHHsI
110 3a/IaHHBIM HYJISIM U NI0JIIOCAM [1€pe1aTOYHON (PYHKIIHH.

2.Ces3b muddepeHaIbHOro ypaBHEHHS CHCTEMBI € TTOJIOKEHHEM HYJIEH U IOJIFOCOB
nepeaTouyHol GyHKIIHH.

3.Kak onpenenuTts CTpyKTYpHYIO CXEMY CUCTEMBI 0 3aJaHHBIM HYJISM H I1OJIHCaM
nepenaToyHou (pyHKIHH.

4.Kak onpeaesuTs nepeJaTouynyo (pyHKIHIO 3aMKHYTOM CHCTEMBI 110 MepeIaTOuHOM (yHKIIHK
Pa30MKHYTOH.

5.Kak onpenenutsb BECOBYIO (PYHKIIUIO CHCTEMBI.

6.Kaxk onpenenuts nepexoHyto GyHKIMIO CHCTEMBIL.

7. OmpezieNieHNe aMILTUTY THO-(a30BOH XapaKTEPUCTHKH CHCTEMBI 10 EPeIaTOYHON (PYHKIHH.
8.Kak naiitu JIAUYX cuctemsl.

9. Meton noctpoenus acumnrorudyeckoi JIAUX.

10.Kak onpeennTh XapakTepUCTUIECKOE YPaBHEHUE PA3OMKHYTOM U 3aMKHYTON CHCTEM.
11.Heobxoaumoe yciioBiue YCTOWYMBOCTH 3aMKHYTON CHCTEMEL.

12.Anrebpandeckuii KpUTEpUR yCTOMYMBOCTH CHCTEM. METOI TOCTPOEHHUSOIIPEAETUTETIEN.

13



13. OnpeneneHne KPUTHYECKUX C TOUYKH 3PEHUS YCTOMYMBOCTH 1apAMETPOB CUCTEMBI C
MCIOJIb30BAHUEM AIreOpandecKoro KpuTepus.

14. Metoa moctpoenus rogorpada MuxaiiaoBa 3aMKHYTOH CHCTEMBI.

15. OnpejesieHre yCTORYUBOCTH CHCTEMBI 10 rogorpady Muxaiinosa.

16. Metoa noctpoenus rogorpada HalikBucTa Ui CTaTUYECKUX U aCTATHYECKHUX CUCTEM.
17. OnpeneneHne yCTONYUBOCTH CUCTEMBI 110 KpuTepHIo Haliksucra.

18. Onpeenenne yacTOThI Cpe3a U pe30HaHCHOM Y4acTOThl CUCTEMBI IO rojorpady Haliksucra.
19. Onpenenenue 4acTOTHI Cpe3a U pe30HAaHCHOU 4acTOThl cHcTeMbl 110 JIAUX.

20. OmnpezesieHre yCTOMYUBOCTH cucTeMbl o JIAUX.

21. Kak HaiiTy 3anachkl ycroiunBocTd cuctembl 1o ADX u JIAUX.

22 I'paduueckoe MOSICHEHHE UIeH KOPPEKIUH yCTOHYMBOCTH cucTeMbl o ADX u JIAUX.
23. MeTo/ibl KOPPEKLIMK HEYCTOWUMBBIX CUCTEM.

7.YYEBHO-METOAWYECKOE WU HWH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCIHUIIJINHBI
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®opym, 2010. - 240 c.: un. ISBN 978-5-91134-418-4
http://znanium.com/catalog.php?bookinfo=195454
2.WBmun B.I1 .CoBpemMeHHasi aBTOMaTUKA B CUCTEMAX YIIPaBJICHHUS TEXHOJIOIHYECKUMH
npoueccamu: Yue6. moc. / B.I1. UBmun, M.YO. [Tepyxusn - M.: HULl Uudpa-M. 2013 - 400 ¢
ISBN 978-5-16-005162-8 http://znanium.com/catalog.php?bookinfo=363591

3.I'naseipun, B.E. DnemeHnThl aBTOMaTu4eckux ycTpoicTB / ['nassipun B.E.. ['naseipun I'.B. -
Hosocu6.:HI'TY, 2011. - 130 c.: ISBN 978-5-7782-1733-1
http://znanium.com/catalog.php?bookinfo=556873

4. Kmynb, B.A. MoaenupoBaHue, UCCIIEJOBAHUE U ONITUMHU3ALIMS 3aMKHYTBIX CUCTEM
aBToMarudeckoro ynpasienus / Kmyab B.A. - HoBocu6.:HI'TY. 2012. - 335 c.: ISBN 978-5-
7782-2162-8 http://znanium.com/catalog.php?bookinfo=558840.

JonoaHuTe/IbHAs TUTEpPATypa
5.ITankparos.B.B. M36panHbie pa3iesibl COBpEeMEHHON TEOPUH aBTOMATHUYECKOTO yIIpaBIeHuUs/
[TankparosB.B.. Hoc O.B.. 3uma E.A. - HoBocu®6.: HI'TY, 2011. - 223 c.: ISBN 978-5-7782-

1810-9 http://znanium.com/catalog.php?bookinfo=548433.

6.I1ymkapés, B.I1. PagnoaBTromMaruka [ DIeKTpoHHBIH pecypc| : y4eOHO-MeToiuueckoe nocodue /
B.I1. ITymkapés, JI.1O. [TensBun. — Dnekrpon.nad. — M. : TYCVYP (Tomckuii
roCyJapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABIICHUS U PAIHO3IEKTPOHUKH), 2012. — 85 ¢. —
Pexxum poctyna: http://e.lanbook.com/books/element.php?pll_id=10893

7.AdbonuH,A.M. Teopernueckue OCHOBbI  Pa3pabOTKM U  MOJEIMPOBAHUS  CHCTEM
aBTomMaTH3anuu: ¥YuyebHoe nocobue / A.M. Aponun, }O.H. Ilaperopoaues, A.M. Ilerposa u jip.-
M.: ®opym, 2011. - 192 c.: 60x90 1/16. - (ITlpodeccnonanproe obpazosanue). (0) ISBN 978-5-
91134-479-5 http://znanium.com/catalog.php?bookinfo=219000
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Ileproauyeckne uiganus
OredecTBEHHbIE KYPHAIBI:

e PajnoTexHuka;

e PajroTexHUKa U 3JIEKTPOHHUKA;

e [IpubopE! U TeXHUKA IKCIIEPUMEHTA;

e [{[udposas 06pabOTKa CHIHAJIOB.
PedepaTuBnbie KypHaIbI:

e PajnoTexHuka;

® DJIeKTPOHHKA.

3apy0eskHbIe KypHAIbIL:

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

8. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUTIIUHBI

MarepuasbHo-TexHIYecKOe 0becIieYeHHe TUCIUILTHHb] BKITFOYAET:
* kabeapabHbIE MyIbTUMEIHIHbIE cpeacTBa (ay. 301-3 u 335-3);
*  HabOpbI C1ai 0B 110 BeeM JeKLMsM (0T 15 10 30 ciraitIoB Mo Kax 10 JeKIun):
* 000pyn0BaHHe CeNMATH3UPOBAHHON JabopaTopuu (305-3);

IIpumeyanusn:
I. Obwee unciio noaroroBneHHbIX caigoB Goaee 200, OHH €KEFOTHO pPENAaKTUPYIOTCS U
MOJCPHU3UPYIOTCS B COOTBETCTBHH C Pa3BUTHEM TEXHHUYECKOH M METOAMYECKOM Oa3bl.

Paboyas nporpaMma JUCHHILUIMHBI COCTABICHA B COOTBETCTBHH C tpeboBanussmu OPI'OC BO no
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