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1. EJIX OCBOEHMUA JTUCIHUITJIMHbBI

Ieasimu ocBoennst ucunanHbl "'KndepHeruka u cucreMsbl ynpasjieHus "' ABJIAIOTCH:

1. BeipaboTka y CTYAEHTOB IMOHMMaHHs (PU3MUECKOH CYITHOCTH aBTOMATHUECKOIO YIPABJICHUS
¥ crabuiusanuu, ee GopMaln3alud B BUIAE KOHKPETHBIX MaTeMaTHYeCKUX 3ajad, BeIpabOTKa
peICTABICHHH 0 BO3MOYKHBIX HCXO0J1aX IPH PEIICHUN 3THX 3a/ad.
2. OcBoeHwe TyTedl TEXHUUECKOW peaaM3allid JUHAMUYECKMX CHUCTEM M  CHCTEM
ABTOMAaTHYECKOTO PeryJIMpOBaHUSI.
3. ITogroroska B 001aCTH MPOEKTHPOBAHUS CUCTEM aBTOMATHUECKOIO PEryJIMPOBAHHUI.
4. TToaroroBka B 00JIaCTH PAJMOTEXHHKH JIJIsI pa3HbIX cep MpodeccnoHaTbHON AESITENIbHOCTH
CIeLHaINCTa. .

® IPOEKTHO-KOHCTPYKTOPCKOM;

e  [POU3BOJICTBEHHO-TEXHOJOTHUECKOM;

e HAYYHO-HCCJIEI0BaTEJIbCKOM;

®  CEPBHMCHO-IKCIUTyaTal[HOHHOM.

2.MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO
Jucnunnuaa «KubepHeTHka ¥ CHCTEMBl YIPABJIECHUs» OTHOCUTCS K BApUATHBHOM dacTH
b1.B.JIB.7 yueOHOro muKiIa 00pa3oBaTelbHOM IporpaMMmel. [Ipenmerom ee M3ydeHHs SABIAIOTCS
ABTOMATHYECKHE CHCTEMBI, IIMPOKO HCIOJIb3yeMble B pajuoaniapaType Uil pEeLIeHUS 3anadq
CeJIeKIINH, GuIbTpanMi W OICHUBAHUS, JEMOJYJSLUM, CHHXPOHHU3ALMM CHUTHAJIOB,
CTaOMIU3AIMK UX YaCTOTHI M AMIUTUTYIbI, PEHIeHUs IPYrUX pa3HOOOPa3HbIX 3a1a4.

B3aumoceass ¢ Opyzumu oucyuniunamu

Nzyuenne Kypca «KubepHeTHka M CHCTEMBI YIpaBlieHHUs» Oa3supyeTcs Ha 3HaHUSIX,
HOJIyYeHHBIX B Kypcax: OCHOBBI KHOSpHETHKH, BbIcuIas MareMaTuka (nuddepennmansnoe u
MHTErpaibHOE MCYHCIeHne, AuddepeHuanbHble YpaBHEHNS, TEOpUsl BEPOATHOCTEH, QyHKIMs
KOMIUIEKCHOM TmepeMeHHO#, omneparopsl ®Dypbe u Jlamimaca, OCHOBBI TEOpHH IEMEH,
paZHOTeXHHUECKHE LEeNd M CUTHAIbl. [loiyueHHBlE 3HAHHS MCHONB3YIOTCS B JAlbHCHIIEM B
Kypcax "YcrpoiictBa mpuema U 00paboTkm cHraaiaoB", "YcCTpolcTBa TIE€HEPUPOBAHHUS U
gopmupoBanus paxuocurHaioB”,"OCHOBBl TEOPHH paJHOTeXHHUYecKHX cHcTeM',"OCHOBBI
tenesuaeHus","Ilupposas  oOpaboTka  pamuoTexHuueckoit — umHopmaruu",  "OCHOBBI
[POEKTUPOBAHMS PAIMOTEXHHYECKHX CHCTeM", OIy4YEeHHBIE 3HAHUS MOTYT OBITH UCIIOJIB30BAHbBI
[P JUIJIOMHOM IIPOEKTHPOBAHHHM, a TakKKe B IpOLECCE IMOJArOTOBKM M IPOBEICHHUS
ABTOMATH3MPOBAHHBIX JITA0OPATOPHBIX MCCIEJOBAHMH M  IPOMU3BOACTBEHHBIX HMCIBITAHUM
panuoanmnaparypsl.

3. KOMIIETEHIIM OBYYAIOIIET OCs, POPMHPYEMBIE
B PE3YJIbTATE OCBOEHMUSA JUCHUIT/IMHBI

B pesyibpTaTe OCBOCHHSI TUCIUILUIMHEL, 00yYaIOLIUICS TOJKEH:
3HaTh:
- pU3UYECKYIO CYIIHOCTh aBTOMATHYECKOTO YIIPABJICHUS U CTAOMIIN3aLUH,



-METOJMKY (opMaTH3alUul IUHAMHYECKHX CHCTEM B BUJI€ KOHKPETHBIX MaTeMaTHUECKUX 3a71a4
(IIK-17).

-MeTOobI (POPMUPOBAHUS IIPEJICTABICHUH O BOBMOXKHBIX HCXO/1aX IPH PEIIEHHH JTHX 3a7ad.
-IIyTH UX TEXHUYECKOU pean3aliuy.

Ymern:

-COCTaBJIATh (DYHKIIMOHATBHBIE U CTPYKTYPHBIE CXEMBI CHCTEM, OCYIIECTBIIATh UX CTPYKTYPHBIE
npeoOpazoBanus (11K-17);

-BBIIOJIHATH PACYEThl OCHOBHBIX XapakTepucTuk cucteM(I1K-17);

-IIPOBOJIUTH CHHTE3 CTPYKTYPHBIX CXE€M CHUCTEM aBTOMATHYECKOI'O YIpaBJIEHUS C JIAHHBIMH
II0Ka3aTeJIsIMU JJI1 KOHKPETHBIX BO3IEHCTBUH U ITIOMEX.
Baaners: '

-kiaccuukanuel, mpu3HakaMd ¥ MaTeMaTHYeCKMMH OCHOBAMM aHAllM3a CHUCTEM YIIPaBJICHUS,
0COOEHHOCTSIMHM CHCTEM OTpakaeMbIX JTMHEWHBIMH U HeluHeHHbIME Moaessmu (OK-7, TTK-17).
-MaTeMaTH4YEeCKUMU U TEXHHUYECKMMH OCHOBAMHM IIOCTPOEHHS CHCTEM aBTOMAaTHYECKOTO
yIpaBJIeHUS;

-IIPOBEJICHUEM AHAJIUTUUECKOIO OMUCAHUS 3JIEMEHTOB PA30OMKHYTHIX M 3aMKHYTBIX CHCTEM BO
BPEMEHHOM M 4aCTOTHOH 00acTsIX B craTuueckoM coctosiuuu 1 quHamuke (OK-7, ITK-17).
-OCHOBaMHU MOJICJIUPOBAHUS U CUHTE3a CUCTEM PaTHOABTOMATHKH.

4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI: «KubepHernka u cucreMbl
ylpaBJeHHsD)
Ob11ast TpyA0eMKOCTb TUCIHILTHHBI COCTABISIET 3 3aueTHBIX enuHuIbl (108 yacos).
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paaMoynpaBiIeHus. OcHoBHbIE I |=
JJIEMEHTBI PaaMOTEXHUUECKIX P
cremsanx  cucreM. CTpykTypa,
npeaMeT M 3amayd  Kypca.
Cucremsl aBTOMAaTUYECKOTO
peryaupoBaHus ¥ cTaOWIM3aUMu.
[Tonatue BO3MYILIEHUN B CUCTEME.
OcHOBHbIE TEPMHUHbI u
OlpefieJIeHUs.
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YACTOTHI. Cucremsl YAIIY,
OAITY. YactoTHble u (hazoBble
OUCKpUMHHATOPbI.  CTPYKTYpHbIE
CXeMbl CHCTeM. YTpasiseMbie MO
yactoTe u (a3e TreHepaTopsl.
TpebGoBaHus u METO/IbI
obecrnieyeHUs TOYHOCTH
peryJrpoBaHusl.

. Ynpasnsemsle no yactote u ¢ase
reHepaTophl. TpeboBaHus u
MeToabl 00ecreyeHust TOYHOCTH
peryaupoBaHus.
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CucTteMsl CJIeXKEeHUS 3a
BPEMEHHbBIM MOJI0KEHUEM
UMITYJIbCHOrO curHajia. CHCTeMbl
ACI.
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BpeMeHHble OUCKPUMMHATOPBI U
MX XapaKTepPHCTHKH.
DYHKUMOHAIILHBIE CXEMbl CHCTEM.
TpeboBaHus n MEeTOIbI
obecrnieueHus TOYHOCTH

peryJiupoBaHus.
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KoHrT.

Cucrembl aBTOMATHUYECKOTO
yNpaBJeHUsl  JTy4OM  aHTEHHOMH
CHCTEMBI. Cucremsl ACH.
XapaKTepuCTUKH " CXEMbI
YIJIOBBIX JUCKPUMUHATOPOB.
QDyHKUHOHAJIbHBIE CXEMbI CUCTEM.
TpeboBaHus u METOJIbI
obecrnieueHus TOYHOCTH

peryJiupoBaHusi.
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Peritu
HT

KOHTpPO
Jb Nel

KauecTBeHHbIE MoKa3aTesun
000011IeHHOIT CHUCTEMbl
panuoaBTOMAaTHKHU. Omnoku
ciexeHus.  Ilpumepsl  aHanm3a
paauoTEXHUUECKUX CUCTEM.
TouHoCTh , 3amac YCTOHYMBOCTH,
ObicTpoaeiicTBuE, XapakTep
peryJiupoBaHus, 3amnac
YCTOWYMBOCTH MO  aMIUIUTYJE,
nokazaresib K0J1e0aTeIbHOCTH.
Omnbku ClIeXKEeHUs B
YCTaHOBUBILIEMCS pexume.
Owunoku o MOJIOKEHHUIO,
CKOPOCTH, YCKOPEHHIO B CHCTEMaXx
C acTaTM3MOM pa3HOTO MOpAAKa.
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Teopuss yCcTOHUMBOCTHM  CHUCTEM,
OnpeneneHue yCTOHUMBOCTH MO
pewennto  auddepeHunanbHOro
ypaBHEHHs CHCTEMBI.
Anrebpanyeckue KPUTEPHN
YCTOWYMBOCTH ]

11,
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Peiitu
HI

KOHTpPO
Jib No2

[TpoxoxneHue CITy4aiHbIX
MPOLECCOB Yepe3 pa3oOMKHYTble U
3aMKHYTBIE CUCTEMBI. Pacuyer
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JUCOEpPCUH  LIyMOBOH  OLIMOKH
cucteMbl. CBA3b MaTeMaTHYECKHX
OKMIAHUH U  KOPPENSLMOHHBIX
GyHKUME CciydalHBIX MPOLECCOB
Ha BXOJAE€ M BBIXOAE 3aMKHYTOM
CHCTEMBI. Jucnepcus KaK
1oKa3arejlb TOYHOCTH CIIEKEHHUS.
Koppensunonnas GyHKLUS
OIIHUOKH CIIeXKEHUS pu
KOHKPETHOM  BO3JEHCTBUM U
3aflaHHBIX ~ CBOMCTBaX  MOMEXH.
CrnexkTpajipHasg  IJIOTHOCTb U
JUCIIepPCHUs OLIMOKH.
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aBTOMAaTHUYECKOIO yIpaBlIeHUS. 16
Bungr HEJIMHEHHOCTEN,
0COOEHHOCTH OpoLEeCcCOB B
HEJIUHeHHBIX CHCTeMaX, MEeTO/bl
FAPMOHUYECKON U CTATUCTUYECKOU

JIMHEapU3alluu.
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11 | Crpykrypa u coctaB uudppoBbix | 5 (17, | 2 3/50 Peiitu
CHUCTEM paauoynpaBiIeHHUS. 18 HI
OnpeneneHue aHaaoro-LUMppoBbIX KOHTPO
u M (POBBIX CHUCTEM 1b Ne3
Paano0aBTOMATHUKH. Hx
MPEeUMyILIECTBA W HEJOCTaTKH.
LIAIT u AUIl Ludpossie
JUCKPUMHUHATOPBI, (GuibTpBI,
ur(poBbie OMOPHBIE T'€HEPATOPBI.
ITepenaTouHbie GbyHKIMH
UUPPOBBIX cucrtem. OueHka
KauecTBa peryJupoBaHMUs.

Bcero 18 18 18 54 27/50 | 3ayer

5. OBPA30OBATEJIBHBIE TEXHOJIOI'HA

5.1. AKTHBHbIE H HHTepPAKTHBHbIE GOpPMBI 00y4eHH

C uensio (GOpMHpPOBaHHS M Pa3BUTHSI MPO(ECCHOHANBHBIX HAaBBIKOB CTYIEHTOB B
y4eOHOM TIpOIeCCe MCHONB3YIOTCS aKTUBHBIE U MHTEPAaKTUBHBIE (JOPMBI ITPOBEIECHHS 3aHATUHI B
COYETAaHMM C BHEAyJIMTOpHOU paboToii: (1abopaTopHble pabOThI, KOHTPOJIBHBIE ayIUTOPHBIC
paboThl, HHAWBHAYyalbHble JAOMaIIHME paboTe)). OObeM  3aHATHH, NPOBOJUMBIX B
HHTEPAKTUBHBIX (hopMax, coctasiser 27 gac (50%).

5.2. CamocrosiTeJbHasi paboTa CTy1€HTOB

CamocrosTenpHas (BHeayauTOpHas) paboTa CTYAEHTOB BKIIIOYACT  3aKpEIICHUE
TEOPETUYECKOr0 MaTepuaia IpU IOATOTOBKE K  IIPAKTHYECKMM 3aHATHIM, a TaKke IpU
BBIMIOJIHCHHN MHIMBUIyalbHOM JoMamiHe# paGorbl. OCHOBa CaMOCTOSTENBHOH paboThI -
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H3YyYCHHUC JINTEPATYPhI I10 PEKOMEH/IOBAHHBIM UCTOUYHHUKAM W KOHCIICKTY JIEKIIUH.

5.3.  MyJasTHMeaHiiHbIE TEXHOJIOTUH 00yYeHH s

Bce nexuuoHHble 3aHSATHS IPOBOJATCS B BHJAC MpPE3CHTAMH B MYJbTHMEIHHHON
ayIUTOPUH C HCIIOJB30BAHMEM KOMIBIOTEPHOIO IPOEKTOpa M IpejacTtaBiieHueM ot 15 no 30
CJIAMI0B IO KaXKAOH JIEKIHH.

CrygeHTaM IpefoCTaBiIseTCsl KOMIIBIOTEPHBIH KypC JIEKUMM M OMHCaHMS BCeX
nabopartopHbelx paboT. KoMIBIOTEpHBIE TEXHOJIOTUH HCIIOJIB3YIOTCS Ui O(QOpPMIICHHS
71a00paTopHBIX paboT.

5.4. Jlekuuu NpUIJIaIEeHHbIX CIENHAIUCTOB
B pamkax yueGHoro kypca «KubOepHeTHKa M CHCTEMBI YIPABICHHS» MPELYCMOTPEHBI
BCTPEUU C IPEACTABUTEISIMU POCCUMCKUX U 3apyOeKHBIX KOMIIAHWUM, BBICTYIUICHHS U JIEKUHHU
CHELUATICTOB, B YACTHOCTH:
e J0KTOpa (pu3uKO-MaTeMaTHUYECKUX HayK, npodeccopa, B.I'. Pay;

e JIOKTOpa TEXHHYECKUX HayK, mpogeccopa, 3aB. kadpempoit MDOU (r. Mocksa) B.I'.
Kapramesa. + -

5.5 PeiiTuHroBas cucremMa o0y4eHust
PelTUHT-KOHTpONbL NPOBOAUTCS TpU paza 3a cemectp. OH mpeanoiaraeT OIEHKY
CYMMapHbIX OaJIJIOB 10 CJIEIYIOLIMM COCTaBJISIIOLIMM: aKTUBHOCTh HA KOHTPOJIBHBIX 3aHSTUSIX;
Ka4eCTBO BBIITOJIHEHHS IOMAIIHUX PEHTHHIOBBIX 3a/laHU U JIa0OpaTOPHBIX padoT.

6. OHEHOYHBIE CPEACTBA JIJISI TEKYIIEI'O KOHTPOJISA YCIIEBAE-
MOCTH, IPOMEKYTOUYHOM ATTECTAIIAN 110 U'TOI'AM OCBOEHMSI
JUCIUIVINHBI 1 YYHEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSITEJBHOM PABOTHI CTYJEHTOB

6.1. Bonnpocwl k 3a4ery mo qucuuniude «KubepHeTHka U ccTeMbl ynpaBJIeHUsD)

1 | [IpuHUHMIIBI yIIpaBiIeHUs

2 | Kiaccudukanust CHCTEM aBTOMATHYECKOTO YIIPABJICHHUS

3 | Ucnonb3oBanue aud. ypaBHEHUH U1l ONUCAHUS JIMHEHHBIX CHCTEM

4 | Ucnonp3oBanue nepeaaToYHbIX (GyHKIUH U1 ONMCAHHS TMHEHHBIX CHCTEM

5 | Mcnonp3oBanue nepexo Hon (GyHKIMH Ul ONMCAHUSI TMHEUHBIX CHCTEM.

6 | Mcnonp3oBaHue 4acTOTHBIX NepeaaTouHblX GyHkiuit u ADX ais onucanus JTMHEHHBIX
cucTeM

7 | Jlorapudmuueckas AUX, Acumnrornueckas JIAUX

8 | Mcnonp3oBaHue BECOBOM (DYHKIIMHU JUIst ONMCAHUS JIMHEUHBIX CHCTEM

9 | IIponopruoHabHOE 3BEHO

10 | MneanpHOE HHTErpUpYIOLIEe 3BEHO

11 | UneansHoe nuddepeHuupyromiee 38eHO

12 | AnnepuonuyecKoe 38€HO IEPBOro MOPSIIKA




13

Dopcupyroliee 3BeHO

14 | KosebaTeapbHOE 3BEHO BTOPOTO MOPSIIKa

15 | CrpykrypHble cxeMbl cucteM PA 1 MeTo/1b! HX 1peoOpa3oBaHus

16 | Ilepenarounble QyHKIUH Pa30MKHYTOM CHCTEMbI, 3aMKHYTOM, JUld OIIMOKH MO
BO3JEHCTBHIO, JIJIsl OIIUOKH 110 TIOMEXe

17 | Ilepenarounsle pyHKIMHU PAa30OMKHYTOW CUCTEMBI, 3aMKHYTOM, JJIs1 OIIMOKH 110
BO3J€HCTBUIO, ISl OIIHOKH 110 ITOMEXE

18 | MeToauka OTBICKAHUS [TOBEJCHUS YIIPABJSIEMON BEJTHYUHBI M OLIMOKU B CHCTEME.

19 | YcranoBuBIIMIiCS BpeMEHHON pexuM MpH paboTe cucteMbl. OTHICKAHKE YCTAHOBUBLIECHCS
¢ynkunu omubku. Teopema 00 ycTaHOBUBIIEMCS 3HAUEHHH.

20 | CrangaptHass (opma IpeJICTaBIeHUs MNepeaaTovHOM (GYHKIUH pPa3OMKHYTOW CHCTEMBI;
ITopsmox acratu3ma cucreM. JloOpoTHocTH /miepenaTodHble  (YHKLIHH CHCTEM 10
T0JIO’KEHMIO /CTATHYECKOH/, I10 CKOPOCTH, M0 YCKOPEHHUIO

21 | CucreMbl aBTOMAaTHYECKOH IOACTPOUHKH 4acTOThl. OCHOBHBIC TPEOOBAHHS

22 | YacToTHbIE U (ha30BbIe TUCKPUMHUHATOPBI

23 | HAITY. CtpykTypa 3BEHbEB.

24 | Crpykrypnas cxema YAITY. Xapaxtepuctuku 38eHpeB YAITU

25 | Tounocts paboter HAITY

26 | Pabora YAIIY npu O0sbmMX paccTpoiikax 4acTOTHI

27 | ®AITY. CTtpyKTypa 3BEHbEB

28 | Ctpykrypnas cxema OATTY

29 | Ilpepenarounas ¢pynkuus @AITY. Tounocts padoter DAITY

30 | IlpumeHeHne cUCTeM aBTOMOJCTPONKH YaCTOTHI

31 | CCBIIM. Haznauenue

32 | Ctpykrypnas cxema CCBIIN u XapakTepUCTHKH 3BEHLEB

33 | Cratuueckas IMCKpPUMUHAIMOHHASL XapaKTEPUCTHKA BPEMEHHOTO JMCKPUMUHATOPA

34 | CCBIIM kak nmnynbcHas cuctema. [lepexonnast xapakrepuctuka CCBITU

35 | Cuctema ACH. IIpuHIMOBI IOCTPOCHUS YITIOBBIX IUCKPUMHHATOPOB

36 | CtpykrypHas cxema ACH u XapaKTepHUCTHKH 3BEHLEB

37 | llepenarounas ¢yukims ACH.Tounocts pabotsr ACH )

38 | AHanu3 TMHEHHBIX cucteM PA mpu ciydaiiHBIX BO3IEHCTBHAX

39 | Onpenenenue IUCIEPCHH OMIMOKH CUCTEMBI TIPH CIYYAHHOM BO3IEHCTBUU

40 | OnTuMH3aNMsl CUCTEM aBTOMATHYECKOT0 YITPABIICHHS

6.2. 3apanuga pus [’l"‘lS

[To 3amaHHBIM 110JIFOCAM NIEPENATOYHON (QYHKIIUH PA30MKHYTOMH CHCTEMBI aBTOMOICTPONKH
YacTOTbI HAUTH:

1.lu¢ppepeHnnanbHOe ypaBHEHHE CHCTEMBI.
2.IlepenaTo4nyro GpyHKIHIO 3aMKHYTOH CHCTEMBI.
3.CTpyKTYPHYIO CXEMY CHCTEMBI.

4. AUX.

5.04X.

6. BecoByto ¢yHKIHIO.

7. IlepexoqHy O XapaKTepUCTHKY.

8. ADX.

9.JIAYX acumnroTnueckyro JTJAUX.




10. Ilpoananu3upoBaTh yCTOHYHBOCTH CUCTEMBI MeToAaMu Payca, Muxaitnosa,Haitkucra, o
JIAUX

11.0npenenuTh TOYHOCTHBIE XapaKTEPUCTUKU CHCTEMEI.

11. Jlate pekoMeH 1AM 110 00ECIEYEHHIO YCTOWYUBOCTHU B CITydae HEYCTOMUMBOM CHCTEMEL.
Omnpenenuts 3anachl YCTOWYMBOCTH B Cllyyae yCTOHUHBOM.

6.3. TecThI 1y pEHTHHI-KOHTPOJIA
PEUTUHI-KOHTPOJIb 1

1.Y1o0 TaKoe Nopsia0K acTaTH3MAa CHCTeMbI?
0 a) KOTMYEeCTBO 3BEHBEB.
Q ©) KOJIMYECTBO MHTErPATOPOB B MPSIMOI BETBH CXEMbI
Q B) oOuiee KOJUYECTBO UHTErPATOPOB B CXEME.

2.3BeHO BTOPOro nopsaka padoraer B aNepHOANYECKOM PeKHMeE eCJId KOPHH
XapaKTePUCTUIECKOr0 YPaBHEHHU S

Q a) gelCTBUTENbHBIC TOJI0XKUTEIbHBIE
Q 6)xedcTBUTENBHBIE OTPHUIIATENLHEIE
O B) KOMIJIEKCHO CONpSKEHHbIE

3. BecoBasi ¢pyHKIHS 3BeHA HMEET Pa3MepPHOCTh
a a)llc.

Q o)c.

Q B)be3pasmepHa.

4. Kpurepnii Payca-I'ypBuna ycToifYuBoCcTH CHCTEM OTHOCHTCH K
Q a) kIaccy anred6panyecKuX KPUTEPHEB. )
Q 6)kiaccy YaCTOTHBIX KPUTEPHUEB.
Q B)KIaccy BpEMEHHBIX KPUTEPUEB

S.ITopsaaoK cuCTEMBbI ABTOMATHYECKOI'0 YIIPABJIEHHUS OIpe/IesieTcst
Q a) DopsAAKOM XapaKTepPHCTHYECKOTO YpaBHEHHUS
Q ©0) xomuuecTBOM AudPepeHIUPYIONINX 3BEHLEB.
O B) KOJIMYECTBOM MHTErPUPYIOIIUX 3BEHBEB.

6. XapakTepucTH4YecKoe YPABHEHHE CHCTEMBI 3TO

Q a) 3HaMeHaTesb NepelaTOYHON (HYHKIIMH

Q ©O) yMcauTeNnb nepeaToOuYHoN (yHKIIHH.

Q B) nepenatouHast GyHKITUS IS OIIHOKH 110 BO3IEHCTBHUIO.

7. Ilpn noc/1e10BaTEILHOM COeIHHEHHH 3BEHbEB CHCTEMBbI /ISl HAXOKIEHHS
pe3yJIbTHpYIOIIE nepeaaToYHol (yHKIUHU IepeJaToYHble (PYHKINH 3BeHbEB
Q a) CKJIABIBAIOTCS o —

Q 0) nepeMHOXKAIOTCS

Q B) gensTcs.

8. . Ilpu napa/jie JbHOM COeTMHEHHH 3BEHbEB CUCTEMbI /I HAXOKICHHS
pe3yJIbTHpYIOLIEH mepeaaTo4Holl GyHKIHN nepeaaTouHbie PyHKUHHN 3BeHbLEB
Q a) cKIaapIBAIOTCS



Q 0) nepeMHOXKAIOTCSA
Q B) gensTcs.

9. HacroTa cpe3a cHCTEMBI 3TO YACTOTA HA KOTOPOil BBINOJIHAETCS CJIeAYIOLIee YCI0BHe
Q a) AUX cucrembl npuHUMaeT 3HaueHuel .
Q 6)AUX cucreMbl cTaHOBUTCS paBHOii 0.
QO B) ®UX cucreMsl craHoBHTCs paBHOit 180°.
10. Pe3onancHas 4a€cTOTA CHCTEMBbI 3TO YACTOTA HA KOTOPOii BLIMOJIHSETCS CJIeayIonee
ycaoBHe '
a) AUX cucreMbl npuHUMaeT 3HaueHuel .
Q 0)AYX cucrtemsl cTaHOBUTCS paBHOH ().
QO B) ®UX cucrembl cTaHoBuTCs pasHoii 180

PEUTUHI-KOHTPOJIb 2

1.Heo6xoauMoe yc/10B1e YCTOHYHBOCTH CHCTEMBI ABTOMATHYECKOT0 PeryJIHpoBaHus?
Q a) paBeHCTBO HYJIO KO3()(PULIUEHTOB XapaKTePUCTUYECKOTO YPaBHEHHSI,

Q 0) ko3 HUnKEHTH XapaKTePUCTHUECKOTO YPaBHEHHS IOJDKHBI OBITH OOJIBIIE HYJIS;

QO B) KO3QPUIMEHTH XapaKTEPUCTHYECKOTO YPABHEHUS IOJDKHBI OBITH MEHBIIIE HYJIS.

2.I1o xpurtepuio I'ypBuua cucrema ycToifanBa, ecjif Bee onpeaeuTe/ I MATPULbI
I'ypsuna

Q a) 6omsime 0;

Q 6) pasusl 0;

Q B) mensblue 0.

3.ITo kpurepuio MuxaiiioBa cucTeMa HaXOANUTCS HA TPAHHUIE YCTOMYHBOCTH, €CJIH
roaorpag xapakTepucTHYeCKOIr0 BeKTopa

Q a) OpoXOoaMT uepe3 Hayajao KOOPAHHAT;,

Q ©0) npoxoauT yepes TOUKy ¢ koopaunaramu (-1,04);

Q B) IPOXOJTHT Yepe3 TOUKy (1 8.

4.ITo xpurtepuro HaiikBucTa cucrema ycroiiausa, eciiu rogorpag AUX pazoMkHyToii
CHCTEMbI 0XBATBHIBAET TOYKY ¢ KOOPAHHATAMM

a) (0;0);

6) (1;0);

B) (-1;0));

r) (-13).

OO00oO

5.1lo Teopeme 0 KOHEYHOM 3HAYEHHH YCTAHOBHBUIEECH 3HAUEHHE BBIXOIHOI0 CHTHAIA
onpe/esieTcsi BbIPAsKeHHeM, Iie IV, - meperaTounas (pyHKUUs CHCTEMBL.

Q a)y, =W, (0);
Q 6) y, =W,(0);
u B) yy = Wj(l) £

6.YcranosuBmeecs: 3HaYeHHE BLIXOJHOT0 CHI'HAJIA B EPEXOIHOM Tpolecce paBHo 0,
eC/IH . .

O a)cucTema cTaTU4ecKas;
Q ©0) cuctema actaTuyeckas;

-



Q B) cucrema acraTHuecKas mopsiika oosee 2.

7.YcTaHOBHBIIASICH OMIHOKA ACTATHYECKOH CHCTEMBI OT NMPHJIOKEHHOT0 HA BXO/I€e
BO3/1eHCTBHA

Q a)pasna0;

Q B) nponopuuoHagbHa K03()PHUIMEHTY Nepelaul CHCTEMBI,

Q r) oOpatHO nmpornopiuoHaibHa KO3 GUITHEHTY Tepeiadl CHCTEMBL.

8.Yka:kuTe BHJ MepPeXoHOro npoiecca yCTOMYHBOil CHCTEMBbI

h(t)

h(t)

h(t)

a B) t

9.YkaskuTe BepHOE BhIPaKeHH e /Il MepeIaTO4YHOH GpyHKIHN (GOopCHPYIOIIEro 3BeHa
Q a) W(p)=k(1+1p);

Q 6) W(P)=67p);
__kp
Q B) W(p)_(1+Tp)'

10.YkazkuTe BH/ IePeXOAHOH XapaKTePUCTHKH H30/IPOMHOIO 3BeHA ¢ MepeIaToYHOi

yEEERi W{p) = 1P).

10



NG

B

Q o)
h(t)

Q B) !

PEUTUHI-KOHTPOJIb 3

1. OT 4ero 3aBHCHT CHIHAJ YupaBJ/I€HHUS B Pa30MKHYTBIX CHCTEMaXx pazmoaBTomaTnKn?

QO a) TOJBKO OT YIPaBJISIONMIEr0 BO3AEHCTBHS;
Q 0) OT ynpaBJsIOMIEero BO3AEUCTBUS M BEIXOHOIO CUTHAJIA,
Q B) TOJBKO OT BBIXOJHOI'O CHTHAJIA.

2.Yto siBiIsieTCs1 00BEKTOM ynpaBieHus B cucreme ®AITY?

Q a) reHepaTop c epecTpanuBaeMoil YaCTOTOM; =

Q 6) da3oBbIif AETEKTOP-TUCKPUMUHATOP;

Q B) cMECHTENb.

3.Ykaxurte BepHOe BbIpaKeHHe JJIs ePeJATOYHOH PYyHKUMH Pa30MKHYTOIi cucTeMbl. I1e
Y(p),X(p),E(p) - u3obpakenns no Jlanuiacy BbIXOAHOr0 cHrHaJja, BXOJAHOI0 CHIHAJIA,

OlIIl/lﬁKlfl, COOTBETCTBCHHO.

a a) Wp<p)=%;

a 6) W,,<p>=§%;
Y

SR Xy

4.YKakuTe BEPHOE BhIPAKEHHE IS ePeJaTOYHON GyHKIMH 3aMKHYTO# cicTembl. e
W,(p) - nepenarounas ¢pynKuMs NpsiMoii 4acTH CHCTEMBbI

11



0 a) W,(p)=——

LW, (p)’
w

Q o) Wj(p>=%;
w

a x) Wg(p>=ﬁ%.

S.Ykakure BepHoe BbIpa:keHHe /151 epeJaTOYHOl GyHKIUN omuOKH cucrembl. I e
W,(p) - nepenarounas GpyHKUMs NPAMOIi 9aCTH CHCTEMBI

Q a) W,(p) = —

1+W,(p)
w
Q )W, (p)= —”(’i)—;
1+W,(p)
w,(p)
QB W,(p)=—L.
1-W,(p)
6.OYHKIHMOHAIBLHASL CXeMa KAKOIl CHCTeMbl KHOEPHETHKH MOKA3aHA HA pHCYHKe?
STanorEEnt Pazopsmt | | Hepec:x:pa.ﬂ-
TeHaPaTop TETE¥TOD [~ ::e};t;Tmp
Vrpaemmo-
$HY -
Q a) OAIIY;
Q ©6) AllY;
Q B) APV.
1
7.Kakoe THIIOBOE 3BeHO HMEET nepeaaTouHyo GpyHkuuio Buga W(p) = T ?
+1ip

Q a) unTerpupyloiee;

Q 0) Oe3bIHEPIIMOHHOE;

Q B) MHEPUHOHHOE.

8.Kakoe TunoBoe 3BeHO HMeeT MEPEXOIHYI0 XaPAKTEPHCTHKY BH/IA
RIC

a) HHTerpupylolee;
0) HHEpIIMOHHOE;

B) muddepennupyroree; ~
r) KojebaTelbHOE.

O0o0OODO



9.Tpu 3BeHa ¢ nepenarounvivu pyuxunsmu W,(p), W,(p), W.,(p) coeaHeHbI

napaJuiesbHo. Kakosa o0mast nepenarounas gyHKIUs TaKoro coequnenus?
Q a) W(p)=W,(p)+W,(p)+W,(p);

Q 6) W(p)=W,(p)-W,(p)-W,(p);
Q ) W(p)=W,(p)/W,(p)/W;(p).
10.YkakuTe BepHOe BHIPAKEHHE MePeIaTOYHOil (PyHKIUH CHCTeMBI 1S x,(t)

(1)
xM :
4% { v | —> .

~ W, (p) :
Q a Ww(p)_1+Wl(p)-Wz(P)’
- W,(p) :
a 6) W\l(p)_l-i—le(p)Wz(p)’
W, (p)-W,
Q ») WXZ(P):%'

6.4. Bonnpocsl nist kouTpoas CPC

1.Kak onpenenuTh XapakTepuCTHKH Pa30MKHYTOM CHCTEMBI aBTOMATHYECKOTO PETYIHPOBAHMUS
TI0 3aJaHHBIM HYJIIM H [OJIIOCAM NepelaTOYHON (PYHKIIHH.

2.Ces3b mupepeHnMaIbHOrO YPaBHEHHUsI CHCTEMBI C TI0JI0KEHHEM HYJIeii 1 MOTI0COB
nepeaToyHoi QyHKIUH.

3.Kak ompenieuTh CTPYKTYPHYIO CXEMY CHCTEMbI 110 3aIaHHBIM HYJISIM M HOJII0CAM
repe1aTOYHOMN (GyHKIUH.

4.Kax onpenenuth nepeJaTounyio (pyHKIHIO 3aMKHYTOH CHCTEMBI 110 MePeIaTOuHOH QYHKIIHH
Pa3OMKHYTOM.

5.Kak onpenenuTs BeCOBYIO ()YHKIIUIO CUCTEMBI. .

6.Kax onpenenuts nepexoHyro GpyHKIIHIO CHCTEMBI.

7. Onpejienenue aMIuTHTy 1HO-(ha30BOM XapaKTePHUCTHKH CUCTEMBI T10 MepeaTouHOi (GyHKIHH.

8.Kax naittu JIAUX cucreMsl.

9. Meton nocrpoenust acumnroruueckoi JIAUX.

10.Kak onpenemuTh XapakKTepUCTHYECKOE ypaBHEHNUE Pa30OMKHYTOI M 3aMKHYTO# CHCTEM.
11.Heo6xoaumoe ycioBre yCTOWNYHBOCTH 3aMKHYTOM CHCTEMBL.

12.AnreGpanyeckuii KpUTepuit yCTOMUMBOCTH CHCTEM. METO/ MOCTPOEHHUAONPE IeTHTENCH.
13. Onpenenenue KpUTHYECKHX C TOYKU 3PEHHUS YCTOHYMBOCTH MAPAMETPOB CUCTEMBI C
HCII0JIb30BaHMEM AJIreOpanyecKoro KpUTEpPHSL.

14. Meton noctpoenus rogorpada Muxaitosa 3aMKHYTOH CHCTEMBL.

15. Onpenenenye ycToiYUBOCTH CHCTEMBI 110 rogorpadgy Muxaitnosa.

16. Meton noctpoenust rogorpada HaifkBrcTa U1 CTATHYECKUX M ACTATHYCCKHX CHCTEM.
17. Onpenienenyie yCTOMYMBOCTH CHCTEMBI 110 KpUuTepHio HaiikBucra.

18. Onpeziersienue YacTOTHI Cpe3a U PE30HAHCHOM YaCTOTHI CUCTEMBI 110 roorpady Haiikpucra.

19. Onpenenenye yacTOTH cpe3a U Pe30HAHCHOM YacTOThI cHcTeMblI 110 JIAUX.

20. Onpenenenue yctoiuuBocTH cucTeMsl 1o JIAUX. =

21. Kaxk Haiitn 3anacel yctoiunsocTu cuctemsl o A®X u JIAUX.

22 I'paduueckoe mosicHeHHe HJIEH KOPPEKLUH YCTORUHBOCTH crcTeMbl 1o ADX u JIAUX.
23. MeTo/bI KOPPEKIUH HEYCTONUMBBIX CHCTEM.

13



6.5. Bonipoce! ais1 mepearrecTanuu

1.MeTonp1 mocTpoenus reHepaTopoB yrpasisieMbix HanpsokerneM (I'VH).

2.I'VH Ha onepanmoHHbBIX yCHIUTEIEH.

3.I'VH na ocHOBe reHepaTopa ¢ HE3aBUCHMBIM BO30YKIECHHUEM.

4 PeakTHBHBIE JIEMEHTBI HCITOJIB3yeMble B 'Y H.

5.Xapakrepuctuku ynpasienus I'VH.

6. Pabora cucTeMbl 4aCTOTHOH aBTONOJCTPOMKH YACTOTHI IIPU GOJBINMX PACCTPONKAX YACTOTHI.
7. CucTeMa creKeHHs 32 BPeMEHHBIM MOJI0KEHHEM HMITYI5CHOTO CUTHATA.

8 IIpMHLMITBI TOCTPOEHHUST BPEMEHHBIX UCKpUMUHATOPOB (BJ]).

9.JlucKpUMHUHALMOHHAS XapaKTePUCTHKA BPEMEHHOI'O JUCKPUMHHATOPA.

10. 3aBuCcHUMOCTB XapakTepuCcTHK BJI OT COOTHOMLICHUS! JUTMTENIBHOCTENR UMITYIIBCOB.
11.ITepenatouenas GpyHKIUS IPUBEACHHOMN HEIIPEPHIBHOM YaCTH CHCTEMBI aBTOMATHIECKOTO
CONPOBOXKIEHMS Lesu 110 gainbHocth (AC).

12. TounoctHele xapakrepuctuku cuctreMbl ACJI.

7.YYHEBHO-METOAUYECKOE N HWH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUITJINHBI

OcHoBHas auTepaTypa

1. ITerpoBa, A.M. ABTOMaTuueckoe ynpasiaenue: Yduebuoe nocodue / A.M. Iletposa. - M.:
@opym, 2010. - 240 c.: un. ISBN 978-5-91134-418-4
http://znanium.com/catalog.php?bookinfo=195454

2.WBmun ,B.IT.CoBpeMeHHast aBTOMATHKA B CUCTEMAX YIIPABJICHHUS TEXHOIOTHYECKIMU
nporeccamu: Yue6. noc. / B.II. Memmn, M.IO. Tlepyxun - M.: HUL] Undpa-M, 2013 - 400 ¢
ISBN 978-5-16-005162-8 http://znanium.com/catalog.php?bookinfo=363591

3.I'maseipun, B.E. DnemeHThI aBTOMaTHUeCKUX yeTpoiicTs / Inassipun B.E., Tnassipun I'.B. -
Hosocu6.:HI'TY, 2011. - 130 c.: ISBN 978-5-7782-1733-1
http://znanium.com/catalog.php?bookinfo=556873

4. XKwmynp, B.A. MoaenupoBaHue, HCCIIEI0BAHHE M ONITUMHU3AIUS 3aMKHYTBIX CHCTEM
aBToMaTH4ecKoro ynpasieHus / XKmyns B.A. - HoBocu6.:HI'TVY, 2012. - 335 ¢.: ISBN 978-5-
7782-2162-8 http://znanium.com/catalog.php?bookinfo=558840.

Jono/HuTEIbHAS JINTEPATypa
5.11ankparos,B.B. 30panueie pasensl COBpEMEHHON TEOPUH aBTOMATHUECKOTO YIIPaBIeHHUs/
[TankpatosB.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.[Tymxapés, B.I1. PaguoaBromaruka [DnekTpoHHBIi pecypc] : yueGHO-MeToquueckoe nocobue /
B.IL Iymikapés, I.1O. IlenaBun. — Dnexrpon.nan. — M. : TYCVYP (Tomckuit
FOCYTapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABJICHUS U PaHOdIEKTPOHUKH), 2012, — 85 ¢. —
Pesxum noctyna: http://e.lanbook.com/books/element.php?pll id=10893
7.Aponun ,A.M. TeopeTHyecKre OCHOBBI pa3pabOTKH M MOJIEINPOBAHUS CHCTEM
aBTOMaTu3anuu: Y4yebHoe nocobue / A.M. Aponnn, FO.H. Laperopoies, A.M. Ierposa u ap.-
M.: @opym, 2011. - 192 c.: 60x90 1/16. - (ITpodeccronansroe obpasosanue). (o) ISBN 978-5-
91134-479-5 http://znanium.com/catalog.php?bookinfo=219000
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OTevecTBEHHDBIE Ky PHAJIBI:

e PagnorexHuka;

e PajmoTeXHUKA U DJIEKTPOHHKA;

e [IprOOpEI M TEXHHKA IKCIIEPHUMEHTA;

e [ludposas 0OpaboTKa CUrHAJIOB.
PedepaTuBnsble :KypHaabl:

e PaguorexHuka;

® DJIEKTpOHHKA.

3apy0eskHbIe JKypHAJIbI:

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

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHME JJUCHUIIJINHbI

MarepuanbHO-TeXHUYECKOe 00eCTieYeH e IUCIUILTMHE] BKIIFOYAET:
e KaempanbHble MyIbTHMeUHHBIE cpeacTsa (aya. 301-3 u 335-3);
e Habopsbl crait1oB 1o BeeM Jekiusam (ot 15 1o 30 cnaiioB no Kaxa0i TeKuum);
e 000pyznOBaHKE CIEHUATM3UPOBAHHOM Taboparopuu (305-3);

IIpumeuyanus:
1. OOree 4ncI0 MOArOTOBIEHHBIX claiinoB Gonee 200, OHM €KETOIHO PENAKTUPYIOTCS U
MOJICPHU3HUPYIOTCS B COOTBETCTBUU C PA3BUTHUEM TEXHUYECKOM M METOIUYECKOH Oa3bl.

Pabouas nporpamMma JMCLHMIUIMHEI COCTaBICHA B COOTBETCTBHHU ¢ TpeGoBanmsimu OI'OC BO 1o
HarpasjieHuIo «11.03.02. MH(hOKOMMYHUKAIIMOHHBIE TEXHOJIOITMUHA W CUCTEMBI CBSI3U.

o
Pabouyro nporpammy cocrasun moi. kap. PT u PC -, / “ . Apxwunos E.A.
Penenzenr: 7 7~ v I'en. lupexrop Kb ‘lgaﬂnocmzb, K.T.H. bormanos A.E.

[Iporpamma ono6pena Ha 3acenanuu kad). PT u PC

[Tpotokon Ne /.5 or & 8% /2
3asenytomuit kapeapoit PT u PC A Hukurtun O.P.
o

C

Pabouas nporpamma paccMoTpeHa i 0100peHa Ha 3aceJaHuH y4eOHO-MeTOJHIeCKOil
KOMHCCHHU HaIpaBJICHHsI )

[Tporoxon No /&L or . P& LY roaa

[Ipencenarens komuccuu 7 Huxutun O.P.

7
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JIUCT NEPEYTBEPKJIEHWUA
PABOYEN NPOTPAMMBI JIUCUUTIJIMHBI (MOIYJIST)

Paboyast mporpamma onodpena Ha 4/ A yueOHBIH roj
[Tpotokon 3acenanust kadeapsr No / or £V / /} roaa
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PaGouast mporpamma o00peHa Ha yueOHBIH roj

[Tporokon 3acenanus Kadeaper Neo oT roaa

3aBeayromuii kadeapoin




