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1. HEJIX OCBOEHUSA JUCHUIIJIMHbBI

IleassmMu ocBoeHHS TUCHHILIHHDBI ''MaTeMaTH4YecKHe 0CHOBBI YNIPAaBJIeHUS'' SABJIAIOTCH:
1. BeipaboTKa y CTyICHTOB MOHMMaHUS (PU3HUECKON CYIIHOCTH aBTOMATHYECKOTO YIpPaBICHHS
U crabuiamsanuy, ee GpopMalHM3alii B BHIC KOHKPETHBIX MaTeMaTHYeCKHX 3ajad, BBIPabOTKa
IpEJICTaBIICHHH O BO3MOXHBIX MCXO0/1aX IIPH PELICHHH STHX 3a/]ad.
2. OcBoeHue TMyTed TEXHHUUECKOW pealu3alMd JUHAMHYECKUX CHCTEM M  CHCTEM
ABTOMATHYECKOTO PEryIHpOBaHHUS.
3. IToaroroBka B 06J1aCTH TPOSKTHPOBAHUS CUCTEM aBTOMATHYECKOIO PErYIMPOBAHUS.
4. TTonroroBka B 00JIaCTH PAJMOTEXHHUKHU U pa3HbIX chep NpodeccuoHanbHOR JeATENbHOCTH
CIIEI[HAINCTA.
IPOEKTHO-KOHCTPYKTOPCKOIA;
IIPOU3BOICTBEHHO-TEXHOIOTHYECKOM;
HAy4YHO-HCCIIeI0BATEIbCKOM;
CEPBUCHO-IKCILTyaTalluOHHOM.

2.MECTO JUCHUIIJINHBI B CTPYKTYPE OIIOII BO
JucuunirHa «MateMaTHyecKie OCHOBBI YIIPABICHUsD OTHOCUTCS K BapHAaTHBHOM 4YacTH
mucuuuive (B1.B.JIB.4). Jluciuminaa "MareMaTHuecKHe OCHOBBI YTpaBIIEHHUS'' — SBIISAETCS
OIHOM M3 0a30BbIX OOLICHMH)KEHEPHBIX AUCHUIUIMH. [IpenMeToM ee M3ydeHHs BBICTYMAIOT
obmme  MeToAbl  ONMCAHUS  JMWHAMHYECKHX  CHCTEM, 3aKOHOMEPHOCTH  IPOILECCOB
CaMOpEryJIMPOBaHUsl B CHCTEMax, NMPOLEAYpPbl aBTOMATHYECKOrO yIPaBJICHUs, PETyIHPOBaHUS,
CTaOMIN3alUH, YCTOMYHUBOCTHU CIIOKHBIX CUCTEM.

B3aumoceasb ¢ Opyeumu oucyuniunamu

Usyuenne kypca «Martemarudeckue OCHOBBI yIpaBIeHHs» Oa3suUpyeTcs Ha 3HAHWSAX,
MOJIYYEHHBIX B Kypcax: BeICIIAs MaTeMmaTWka (auddepeHuaibHOe W HUHTETPAIbHOE
ucuucienve, nuddepeHatbHble YpaBHEHUs, TEOpHsl BEPOSTHOCTEH, QyHKIMsS KOMILIEKCHOM
nepeMeHHOM, onepaTopsl Oypee u Jlamnaca, OCHOBBI TEOPUH IIENEH, PATHOTEXHUYCCKUE NN U
curdansl. [loydeHHbIe 3HAHKS UCIONB3YIOTCS B JajbHEHIIEM B Kypcax "Y CTpOKCTBa IIpUeMa U

06paboTku CUTHAJIOB", "VerpoiicTBa I€HEpUPOBAHUS U (dbopMupoBaHUs
panuocursainos”," OCHOBBI TEOpUHU PaAMOTEXHUYECKUX cucteM","OCHOBBI
tenesugenus’, " [lupposas  obpabotka  pagmoTexHudeckod  uHbopmamuu',  "OCHOBBI

NPOEKTUPOBAHUS PAIHOTEXHHIECKUX CHCTeM', TIOJIyYeHHBbIE 3HAHHS MOT'YT OBITh HCIIOJIB30BaHbI
Opyd JUIUVIOMHOM TIPOCGKTHPOBAHMH, a TaKKe B MpOLECCe MOATOTOBKH M IPOBEACHUA
ABTOMATH3MPOBAHHBIX J1a0OPATOPHBIX HCCIENOBAHMH M  MPOM3BOJACTBEHHBIX MCIIBITAHUH
paauoanmapaTyphbl.

3. KOMIIETEHIIMA OBYYAIOLIEI'OCs, ®OPMUPYEMBIE
B PE3YJIbTATE OCBOEHUSA JUCHHAITJIMHBI

B pe3yabTare 0OCBOCHUS AUCIMILIMHBI, 00yYarOIUNCs JOKEH:
3HaTh:



- (U3MYECKYIO CYIIHOCTh aBTOMAaTUYECKOIO yIIPAaBJICHUs ¥ CTaOUIIM3aL|H,

-METOIHUKY (OpMalIu3alil JAHAMUYECKUX CHCTEM B BHJIE KOHKPETHBIX MAaTEMATHYECKUX 3314
(OIIK-1).

-MeTOIbI (POPMHUPOBAHHUS NPECTABICHNH O BO3ZMOKHBIX MCXO/aX IIPU PEIICHAH JTUX 3a1ad.
-ITyTH UX TEXHUYECKOH peanu3anuu.

YMmern:

-COCTaBJIATH (PYHKIIHOHAIIBHBIE M CTPYKTYPHBIE CXEMBI CHCTEM, OCYLUECTBIISATh UX CTPYKTYpPHbIC
npeobpazosanus (OIIK-1);

-BBINOJIHATHL pacyeThl OCHOBHBIX XapakTepucTuk cucteM(OIIK-1);

-IPOBOJMTH CUHTE3 CTPYKTYPHBIX CXEM CHCTEM aBTOMATHYECKOrO YIpPaBICHHS C JaHHBIMH
[IOKAa3aTeJIIMH JIJI1 KOHKPETHBIX BO3JICHCTBUHN U TIOMEX.

Baaners:

-knaccuUKaluen, Mpu3HakaMid ¥ MaTeMaTH4eCKUMM OCHOBAaMH aHAJIM3a CHCTEM YIPaBJICHHUS,
0COGEHHOCTSMHU CHCTEM OTPaKaeMbIX JIMHEHHbIME U HelmHeHbIME Mozensmu (OK-7, OIIK-1).
-MareMaTHYeCKUMH U TEXHMYECKHMH OCHOBAMH IIOCTPOCHUSI CHCTEM aBTOMAaTHYECKOTO
yIpaBIICHUSA;

-[POBEJICHUEM AHATHTHYECKOTO ONHCAHHs 3JIEMEHTOB Pa3OMKHYTBIX W 3aMKHYTBIX CHCTEM BO
BPEMEHHOM M YaCTOTHOM 00JIACTSAX B CTATHYECKOM COCTOSHHMH H quHamuke (OK-7, OIIK-1).
-OCHOBaMH MOJICTUPOBAHUS i CHHTE3a KHOEPHETHYECKUX CUCTEM .

4. CTPYKTYPA U COJAEPKAHUE JUCHUIIIIUHbI: «OcHOBBI KHOEPHETUKI»
O611ast TPYJOEMKOCTb MCIMILIAHBI COCTABIIET 4 3a4eTHBIX eMHHIEI (144 yaca).
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1. | lpenmer MaremMaTHyeckue | 5 ; 2 2 6 1/25
OCHOBBI YNIPaBJICHHSI H €ro CBA3b &
¢ 6a30BbIMH HayKaMH.
CrpykTypa, mpeaMeT U 3agaqu
kypca. Hcrtopuueckuit  o4epk.
XapakTepHble 0COOEHHOCTH
KHOEpHETHKM KaKk Haykd M Kak
MeToga mno3HaHuA.  OCHOBHbBIE
00OBEKTHI u HarnpaBJieHUs
UcCleJOBaHMM.
2. [TpuALMILI ynpasienus, | 5 B.4 | 2 2 6 1/25
rpaduyeckoe MpeacTaBlICHUE
CHCTEM YIpaBJEHUS. [MoHsTHE




oOpaTHO# CB3M U KOHTypa
yIpaBJIeHUs. TexHuueckue
CHCTEMBI aBTOMaTH4YECKOro

yIpaBieHus, MX KiaccuprKalys.

(%]

MaTeMaTHyeCcKoe ONUCAHUE
JIMHEMHBIX TUHAMUYECKUX CUCTEM.
IuddepeHunansHoe paBHEHUE U
4acToTHas nepeaaTovYHas
GbyHKUuA. HmnynbcHas U
nepexonHas  QyHkuuu.  AUX,
DOUX. ADX cUCTEMBI.

5,6

1/10

OnucaHue CUCTEM B
MPOCTPAHCTBE COCTOSIHUI.
TunoBble AMHAMUUYECKUE 3BEHbBA.
HazHaueHue 3BEHbEB UM HX pOJIb B
COCTaBe ABTOMATUYECKUX CHCTEM.

7.8

o

Petitu
HT
KOHTPO
b Nel

OcHOBHbIE nepesaToYHbIE
GyHKUUH. [epenato4nsie
(GYHKUMHM CHCTEM B Pa3sOMKHYTOM
U 3aMKHYTOM COCTOSIHUAX , [
ynpaBisieMOi BEJINYHHBI u
OIMUOKKA MO BO3JCHCTBHMIO M MO
BO3MYLICHHIO. BapuaHTsl
MpeACTaBICHUA nepeJaToYHbIX
(GYHKUHIH.

(3]

1/17

Teopuss yCTOHYMBOCTH CHCTEM.
OmnpeneneHue YCTOWYMBOCTH IO
peuwieHnto  auddepeHIHaIbLHOro
ypaBHEHUS CHUCTEMBI.
Anrebpanueckue KpUTEPUU
YCTONYUBOCTH

11,
12

b

1/17

Peittn
HT
KOHTpPO
J1b Ne2

YacToTHbIE KpUTEPUHU
YCTOWYHMBOCTH. CrpyKkTypHBIE
mpeobpa3oBaHus CXEM.
[Ipocreiinne COEAUHEHUS
3BEHbEB, TabNMUA CTPYKTYypPHbBIX
npeobpa3oBaHUM. ITpusenenue
CTPYKTYPHBIX cxem K
KaHOHMYECKOMH KOHGUTrypaLuu.
[Tpumepbl pacyeTa CXeM.

[3S]

2/33

Henuuerinbie CXEMbI
aBTOMAaTHYECKOTO yNpPaBJeHUSI.
Buasl HEJTMHEHHOCTEH,
0COOEHHOCTH NpOLIECCOB B
HEJIMHEHHBIX CHUCTEMaX, METOIbI
rapMOHHUYECKOM M CTATUCTHYECKON
JIMHEeapu3aLuu.

15,
16

1/17

Ku6epHeTy1Ka H BbIYUCIIUTEIIbHAA
TEXHHUKA. Hcnonb3oBanue
BBIUMCIIUTENBHBIX  @Ipouenayp H“
BEIUUCITUTEITEHOU TEXHUKHU B
CUCTEMAX aBTOMATHUYECKOTO

17,
18

3]

1/25

Peiitu
HI'
KOHTPO
6 Ne3




yTpaBJieHusl. [Tpumenenue
KUOEpPHETUYECKUX pUEMOB
OpraHu3alid  BbIYMCIIMTENIbHbBIX
CHUCTEM.
Bcero 18 18 18 54 11/20 Dk3aMm
eH (36)

5. OBPA30OBATEJIBHBIE TEXHOJIOI'MA

5.1. AKTHBHbBIE M HHTEPAKTUBHBbIE GOPMBI 00yYeHH

C nenpio (GOpMHUpOBAaHHS W DPa3BUTHS NPOPECCHOHAILHBIX HABBIKOB CTYJICHTOB B
y4eGHOM IIPOIECCcEe MCTIONB3YIOTCS aKTHBHBIE M MHTEPAKTHBHbIE (OPMBI IPOBE/ICHHS 3aHATHH B
COUYETAHHUH C BHEAYJUTOPHOM paboToii: (;abopaTopHble pabOTHI, KOHTPOJIBHBIC ayIUTOPHbIE
paboThl, WHAMBUAyalbHble JoMamHue paboTel). OObeM  3aHATHH, TNPOBOIMMBIX B
MHTEPaKTHBHBIX (opMax, coctapisier 11 gac (20%).

5.2. CamocrosiTejbHast padoTa CTyAeHTOB
CamocrosTenpHas (BHeayauTOpHas) paboTa CTYAEHTOB BKIIIOYACT  3aKpEIICHHUE
TEOPETHYECKOTr0 MaTepuala PH MOATOTOBKE K BBIOJTHEHHMIO U 3alllMTE JaOOPATOPHbIX 3a/[aHuH,
a TaKXkKe IPU BHINOJHEHWH WHAMBHIYaIbHOH JoMamHed paboThl. OCHOBA CaMOCTOSTEIBbHOH
pabOThI - U3ydEHHE JTUTEPATYPHI 10 PEKOMEHI0BAHHBIM HCTOYHUKAM M KOHCIIEKTY JICKIIHH.

5.3. MyabsTHMeIUiiHbIE TEXHOJOTHH 00yYeHus

Bce NEKIMOHHBIE 3aHATHS MPOBOJSTCS B BHIE MNpPE3CHTAMH B MyJIBTHMEAUMHON
ayIMTOPHM C HCIIONB30BAHMEM KOMIIBIOTEPHOTO MPOEKTOpa M NpeicTapieHdeM ot 15 xo 30
CJTAM/IOB 110 Ka)KI0M JIEKIHH.

CTymeHTaM MpPENOCTABISETCS KOMIIBIOTEPHBIA KypC JIEKIMH ¢ OIMCaHUs BCEX

naGopaTopHbIX paboT. KOMIBIOTEpHBIE TEXHOJOTHH HCIONB3YIOTCS Ul OhopMIIeHHUs
n1a0opaTOpHBIX padoT.

5.4. Jlekuuu npUrjameHHbIX CIENHATHCTOB
B pamkax y4eOHOro xypca «MaTeMaTH4eCKHE OCHOBBI YNPABJICHHSD IMPETyCMOTPEHEI
BCTPEUYH C TPECTABUTEISIMH POCCUMCKUX M 3apyOE€KHBIX KOMIIAHWH, BBICTYIUICHHS U JICKIMH
CIIEIHATACTOB, B YACTHOCTH:
e J0KTOpa (PU3HKO-MaTeMaTHUECKUX HayK, podeccopa, B.I'. Pay;

e JIOKTOpa TEXHHUYECKMX HayK, mpodeccopa, 3aB. kadeapoir MDU (r. Mocksa) B.I.
Kapramesa.

5.5 PeiiTuHroBasi cucremMa 00y4eHHus
PelTHHr-KOHTPOJIb IPOBOAUTCS TPH pa3a 3a cemecTp. OH nmpearnonaraer OueHKy
CYMMapHBIX0AJIJIOB 1O CJIETYIOUIMM COCTABJISIONIMM: aKTUBHOCTh Ha KOHTPOJIBHBIX 3aHSATHSX
KAueCTBO BBIIOIHEHHUS JOMAIHUX PEHTHHIOBBIX 3a/IaHU# U 1a00paTOPHBIX padoT.




6. OIEHOYHBIE CPEJICTBA JJIsI TEKYIIEI'O KOHTPOJIA YCIIEBAE-
MOCTH, IPOMEXYTOYHOM ATTECTALIUU 11O UTOTAM OCBOEHUS
JUCITUIIJIMHBI U YYEBHO-METOJAUYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHOHW PABOTBI CTYJIEHTOB

6.1. Bonpocel K 3k3aMeHy 1o Aucuuiinie «MaTremMaTH4ecKHe 0CHOBDI
ynpaBJieHUsD)

[Tonsatue kmOepHernku. KubepHeTrka Kak OTpacip 3HaHHS M 'Kak  METOJ
MO3HAHUSI.

2 | Iousrue ympasjeHus. DHTponHs. BTopoe Hayaao TepMOIMHAMHKH, Xa0¢

3 | O6obmieHHas CTPyKTypHas cxeMa KHOEpHEeTHYeCKOW CHUCTeMBl. 3aJaud, pellacMbie B
CHCTEMeE B IIPOIIECCE YIPABJICHUS

4 | TlonsiTus uenu, anropurma. Mcrounuku ux QopmupoBanusi. Mcropus KHOEpHETHKH HITH
yIpaBieHus Ha 3emiie

5 | .INlapanokc "Jlemona MakcBesia' u €ro paspeLieHue

6 | Texuuueckas kuOepHeTHKA. [J1aBHBIE KOMIIOHEHTHI TEOPETUYECKOM M  ammnapaTHOu
KHOEPHETUKU

7 | Poas DBM B CTaHOBJICHHH U Pa3BUTHH TEXHUYECKOH KHOCPHETHKH

8 | CrpykrypHas U QYHKIMOHATBHAS CXEMbI CUCTEM aBTOMATHYECKOro ympasienus. [IpuHuum
00OpaTHOM CBSA3U NIPH YIPaBIECHUN

9 | O6GBeKT yrpaBJieHHs, K3MEPUTEIIb PAcCcOrIacOBaHHs aBTOMATHYECKOH CUCTEMBI. BXo/Has 1
yIpaBJisieMasi BeJIMYMHb], BO3MYIIEHHUS, OLIMOKU peryIMpOBaHuUs

10 | MatemaTtnueckoe OmNMCaHHe JHHEHHOrO oOBeKkTa B omepartopHod ¢Gopme. YacToTHEBIE
XapaKTePUCTHKH JINHEWHOH CHCTEMBI /yCTPOHCTBA/ M OCOOEHHOCTH MX UCIOJIb30BAHUS

11 | Onucanue JIMHEHHBIX CHCTeM BO BpeMeHHOW oOmactu. CraTHyecKHe M JAHWHAMHYECKHE
CBOMCTBA JIMHEHHBIX cucTeM. [lepexonHas XxapakTepucTuKa

12 | Onucanue CUCTEM B IIPOCTPAHCTBE COCTOSIHUM

13 | JlorapuMuueckne YacTOTHbIE XapaKTepUCTHKH. @DopMaibHble MpaBHIa [OCTPOCHUS
norapudmMudecknx acumntoTuyeckux AYX.

14 | TunoBsle AMHAMHYECKHE 3BEHbsI JTMHEHHBIX CHCTEM. XapaKTEPUCTHKU M CBOMCTBA 3BCHHEB
BTOporo nopsiaka. KonebareapHoe 3BeHO

15 | TunoBble THHAMHYECKHE 3BEHbs JIMHEHHBIX CHCTEM. XapaKTePHCTHKH U CBOMCTBA 3BEHBLEB
HEPBOTO TOpsiIKa /3a1aTh TUII 3BeHA JUls IpUMepa/

16 | UneansHoe MHTErpHpyollee 3BeHO. Ero XapakTepUCTHKH, OTIMYUTEIbHBIE OCOOEHHOCTH.
Kakwue cBoiicTBa MPUBHOCUT HHTEIPATOP B CUCTEMY

17 | Pa3soMKHYTBI M 3aMKHYTHIA pexumbl paboTbl cuctemsbl. llepenarounsie (QyHKIUH,
OIMCHIBAIOIINE JINHEHHBIE CUCTEMBbI

18 | MeroanKa OTHICKaHUS TIOBEICHHS! YIIPABISIEMOH BEIMYUHBI U OUIMOKH B CHCTEME.

19 | YcTaHOBHBIIMIACS BPEMEHHOM PeXUM IIpH paboTe cucteMbl. OTHICKAHUE YCTAHOBUBILEWCS
¢byskimn omubku. Teopema 00 yCTaHOBUBIIEMCS 3HAYCHUH.

20 | CrangaptHas (opMa NpEACTaBICHHUsS IE€pelaTOYHOH (QYHKIMM Pa30MKHYTOHW CHCTEMBI;
[Mopsimok  acratu3ma cucteM. JoOpoTHOCTH /mepenarouHble (QYHKIMH CHCTEM 10
MIOJIOXKEHHIO /CTaTUYECKOH/, 10 CKOPOCTH, 110 YCKOPEHHUIO

21 | TIpocreiimme coenrHenys 3BeHbeB. [IpaBuia npeoOpazoBaHusi CTPYKTYPHBIX CXEM

22 | IlpuBeneHne CTPYKTYPHBIX CXeM CHCTeM K KaHOHMYeCKoM KoH@urypauud. OTbICKaHHE

nepeIaTOYHBIX (PYHKIMH cHCcTeM, 3alaHHBIX KOHKPETHBIMU CTPYKTYPHBIMH CXEMaMH




23 | PemuTh npesioKEeHHBIA IPUMEP.

24 | Xu3Hp Kak yhpaBleHHE. YPOBHH YIpaBIEHUS UEIOBEKa KaK HEPApXUYECKOH

KHOEpHETHYECKOH CUCTEMBI

25 | CtpykTypHas cxema 4eIoBeKa-orepaTopa, yYacTBYIOUIEro B pad0Te CHCTEMBI YIIPABICHUS

26 | Kpurepuii Payca-I'ypeuna

27 | Kpurepuit Muxaiinosa

28 | Kpurepnii HalikBucra

29 | Anamm3 ycroiuuBocty o JIAYX u JIOUX

30 | IToka3arenu kayecTBa (GYHKIIMOHUPOBAHUS CIESIIUX CUCTEM

31 | YacToTHEIE ITOKA3aTe/IHd KauecTBa

32 | [loasTHE OLIMOOK ClIEKEHUS

33 | OmuOKH CJIEKEHUS CTATHYECKUX CUCTEM

34 | OmmbKY CIIEXEHUS ACTATHUYECKUX CUCTEM

35 | JluHaMHYEeCKHE CUCTEMBI ITPH CIIyYalHbIX BO3IEUCTBUSIX

6.2. 3apanus aas CPC
[To 3amaHHOMY HYJIIO TISTH MOJIIOCAM NEPEAATOYHOH QYHKIIMHA PAa30OMKHYTOW CHUCTEMbI HAUTH:
1.TuddepeHimanibHoe ypaBHEHUE CUCTEMBI.
2.IlepenaTtounyto GyHKIIUIO 3aMKHYTOM CUCTEMBI.
3.CTpyKTYpHYIO CXEMY CHCTEMBI.
4. AUX.
5.04X.
6. BecoByto gyHKnH!IO.
7. IlepexoIHytO XapaKTEPUCTHUKY.
8. ADX.
9.JIAYX acumnrotuyeckyro JIAUX.
10. IIpoanaimM3upoBaTh YCTOMYUBOCTH cUcTeMbl MeToiaMu Payca, MuxaiinoBa,Halikucra, o
JIAUX.
11. JlaTh peKOMeHIaIiH 10 00ECTIEYeHHIO YCTOMYUBOCTH B Cllydae HEYCTOMUHUBOM CUCTEMBI.
Omnpenenuts 3anachl yCTOMYHBOCTHU B ClIy4yae YCTOHYUBOM.

6.3. TecTbl AJ18 peHTHHT-KOHTPOJIA

PEATHUHI-KOHTPO.Ib 1

1.YTo Takoe NopsAI0K acTaTU3Ma CHCTeMbI?
O a) KOJIMYECTBO 3BEHBEB.
0 ©0) KOJTUYECTBO UHTErPATOPOB B MPSIMOK BETBU CXEMBbI
Q B) obmiee KOJIMYECTBO HHTETPATOPOB B CXEME.

2.3BeHO BTOPOro nopsiika padoraeT B allePUHOAUYECKOM PeKHME eC/IH KOPHH
XapaKTePUCTHYECKOr0 yPABHEHHSA

QO a) IelCTBUTENIbHBIEC MTOJOKUTEIbHbBIE

Q 0)aeiicTBUTENBHBIE OTPULIATEIbHBIE

Q B) KOMIUJIEKCHO COTMPSI)KEHHBIE

3. BecoBasi gpyHKIHMS 3BeHA HMeEET PA3MEPHOCTD
Q a)lle.
Q o)c.




Q B)be3paszmepHa.

4. Kpurepuii Payca-I'ypBuna ycToH4uBOCTH CHCTEM OTHOCHTCH K
Q a) kiaccy anrebpanyecKux KpUTEPHUEB.

O O)kiaccy 4aCTOTHBIX KPUTEPHEB.

Q B)KJIACCY BPEMEHHBIX KPUTEPUEB

5.Iopsiaok cHCTEeMBbI AaBTOMATHYECKOI'0 YIIPABJIeHHUSI ONpe/e/faeTcs
Q a) mopsAIKOM XapaKTepUCTHYECKOr0 ypaBHEHHUS

Q 6) koauyecTBOM AU PEepeHIIHPYIOIIUX 3BEHBEB.

O B) KOJUYECTBOM HHTETPHPYIOIIUX 3BEHBEB.

6. XapakTepucTnieckoe ypaBHeHHe CHCTEMbI 7TO

Q a) 3HaMeHaTelb epeaaToyHon GyHKIIUU

Q 06) yucaUTeNh EPEAATOYHON QYHKIIUH.

Q B) nepenatovHast QYHKIHS ISl OIIMOKHU 110 BO3ACHCTBHIO.

7. Ilpu nocJieq0BaTeIbHOM COeIMHEHHH 3BEHbEB CHCTEMbI /15 HAXO0KICHHUs
pe3yabTHpYIOIel nepeIaTouHoi GyHKIHH NepeaaToYHble (PyHKIIUHM 3BeHbEB
Q a) cKIaabIBarOTCSA

Q 0) mepeMHOXKaKTCA

Q B) mensTcs.

8. . [Ipu mapaJuLieJibHOM COeIHHEHHH 3B€HbEB CHCTEMbI 118 HAXO0KICHH
pe3yJIbTHPYHOIIEH nepeiaTo4Hoil PyHKIHMH NepeJaTouHble GyHKIHMH 3BeHbEB
Q a) CKIIaagbpIBAIOTCS

O 0) nepeMHOXKarTCA

Q B) gensiTcs.

9. YacroTa cpe3a CMCTEMbI 3TO YACTOTAa HA KOTOPOH BbINOJIHAETCH CJeAyIoLIee yC/JI0BHE
Q a) AUX cucrteMbl IpUHUMAET 3HaYeHHE] .

Q 6)AUX cucreMbl cTaHOBHTCS paBHOH (.

Q B) ®UX cucrembl CTaHOBUTCS paBHON 180",

10. Pe3oHaHCHAas 4acTOTA CHCTEMbI 3TO YACTOTA HA KOTOPOH BBINOJIHAETCH Cileayromee
ycJ10BHE

Q a) AUX cucteMbl IpHHUMAET 3HaYeHHE ] .

O 06)AUX cucrteMbl cTaHOBUTCS paBHOM 0.

QO B) ®YX cucrems cranoBuTcs pasHoit 180,

PEMTHUHI -KOHTPO.Ib 2

1.Heo6xoaumoe yc10BHe yCTOHYHBOCTH CHCTEMbI ABTOMATHYECKOr0 PeryJIHpOBaHusA?
O a) paBeHCTBO HYO K03(GGHIUEHTOB XapaKTEPUCTUUECKOTO YPaBHEHUS;

Q 6) ko3 PULIHEeHTHI XapaKTEpPUCTUYECKOTO YPaBHEHHS JOJKHBI ObITh OOJIBIIE HYJIS:

Q B) K03hGUIMEHTH XapaKTEPUCTUIECKOTO YPaBHEHUS TOJDKHBI OBITH MEHbIIIE HYJIS.

2.I1o xputepuro I'ypBuua cucrema ycToH4uBa, €C/JIM BCE ONPEAEINTE]IH MATPHIIbI
I'ypBuna
Q a) 6oubie 0;



Q 6) paBusi 0;
Q B) Mensbie 0.

3.ITo kpurTepuo MuxaiijioBa cucTeMa HaXOHTCS HAa IPaHUIIE YCTOHYHBOCTH, €CIH
rogorpa¢) XapaKkTepuCTHYECKOI0 BeKTOpa

Q a) mpoXOoaMT Yepe3 Hayaao KOOpAUHAT;

Q 6) DpoXoauT Yepe3 TOUKY ¢ KoopauHatamu (-1,04);

Q B) npoxomut 4yepe3 Touky (1.04).

4.ITo xpuTepuro HaiikBucra cucrema ycroituusa, eciim rogorpagp A4YX pazoMKHyTO#H
CHCTEMBI 0XBATBHIBAET TOYKY ¢ KOOPAMHATAMH

a) (0:07));

6) (1:0)):

B) (-1:0);

r) (=11):

oooo

S5.I0o TeoOpeMe 0 KOHECYHOM 3HAYECHHUH YCTAHOBUBIIEECH 3HAYECHHE BBIX0O/IHOI'0 CHIHAaJIa
onpeae/asaeTCHd BbIPAXKECHHEM, I'/I€ W - nepeaaTovHas (l)yHKl.[l/Iﬂ CHCTEMbI.

Q a)y, =W(0);
Q 6) y, =W, (»);
Q By, =W(0.

6.YcranoBuBIIEeCs 3HAYEHHE BHIXOHOI0 CHIHAJIA B MIEPEX0IHOM mnpoiecce paBHo (),
eCcJIH

Q a) cucreMa craTHyecKas;

O ©0) cucreMa acTaTHYecKas;

@ B) cHcTeMa acTaTH4YecKas mopsiaka 6osee 2.

7.YcTaHOBHBIIASICH OMIMOKA ACTATHYECKOI CHCTEMBI OT MPUJIOKEHHOI0 HA BX0/1€
BO3JAEHCTBUSA

Q a)pasHa 0;

O B) mpomopIiHoHaTbHA K0P PUIIHEHTY Nepeaay CUCTEMBL;

Q 1) 06paTHO MpONOpHHOHATEHA KOADDHUIIMEHTY Nepeiadid CUCTEMBI.

8.¥YkakuTe BH/I MEPEXOTHOI0 NMPOIECCa YCTOHYHBOH CHCTEMBbI

b0 )
) \ / i
v

a a)



h(t)

hit) \ /

Q B) t

9.Ykaxxurte BepHOe BbIpaxkeHHe /sl epeJaTouHoil GpyHKIUM GopcHpyoIero 3seHa
Q a) W(p)=k(1+1p);

k
W(p)= ‘
Q 6 W(p) 0+ Tp)

kp
(1+1p)

Q B) W(p)=

10.YkaxxuTe BU/J NEePEX0IHON XapaKTePUCTHKH H30APOMHOI0 3B€HA C IepeIaTo4YHol

$ynxuumeit W (p) = k1+1Tp)
 ht)
Q a) t
¥C
0 6) g
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h(t)

a B) t

PEUTHUHI -KOHTPO.Ib 3

1. OT 4ero 3aBHCHT CHI'HAJI YIIPABJIEHHUS B PA30MKHYTBIX CHCTEeMaX PA1H0ABTOMATHKH?

Q a) TOJBKO OT YIPaBJISIIOLIEro BO3AEHCTBUS;
Q 6) oT ympaBJIsIOLIET0 BO3JCHCTBHS U BEIXOJHOTO CUIHAIA;
O B) TOJNBKO OT BBIXOJHOTO CUIHAJA.

2.Yto siBisieTcs 00beKTOM ynpaBieHus B cucteme GAITY?

Q a) reHeparop ¢ NEPECTPauBAEMOH YaCTOTOM,

Q 6) ¢a3oBslii JETEKTOP-TUCKPUMHHATOD;

QO B) CMECHUTEIb.

3.YkaxuTe BepHOe BbIpaXkeHUe ISl epeaaTodHoi GyHKIUH pa3OMKHYTO# cucrembl. I'ie
Y(p),X(p), E(p) - n3obpaxenus no Jlaniiacy BLIX0OAHOI0 CHIHAa/1a, BXOJAHOI'0 CHIHAJIA,

Ollll/lﬁl(l/l, COOTBETCTBCHHO.

Y(p)
a /4 =—"
a) W,(p) E(p)
Y(p)
Q 6) W, (p)=—L2
L P
Q B W, (p)=— 2

E(p)- X(p)
4.YKakuTe BepHOE BbIpaKeHHe [JIsl epeIaToyHoi GyHKIIUH 3aMKHYTOH cucTemsl. ['1e
w,( p) - nepeaaTouyHas GyHKIUA NPAMON YaCTH CHCTEMbI

Q aW,(p)=—:
Pew ()
W .(p)
W,(p)=—L"";
Q o) W, (p) 1+W/,(p)’
W (p)
Q B) W (p)=—"01"" .
S TS

5.YkaxuTe BepHOE BbIpaKeHHe /1 nepeJaTouHol GpyHKkuuu omudky cucremsbl. I'ne
W,(p) - nepenaroynas QyHKUHs NPAMOA YaCTH CHCTEMBI

Q aW(p)=—:
) W,(p) L+ (p)

11



wW,(p)

Qo) W(p)=——-;
1+W,(p)
W (p)
QB W,p)=—r?
1-W,(p)

6. DyHKUHOHAJBbHAN CXEMA KAKOH CHCTeMbl KHOEPHETHKH M0KA3aHA HA pUCYHKe?
STanoHHED $azorsmt I'Iepec'i'pax—
TEHEDATOD meTe¥TOop [ :::;?:[mp

’,I'
Vrpagnao-
$HY L

a a) DAIIY;

Q o) AllY;

Q B) APYV.

I 9

7.Kakoe THNOBOE 3BeHO HMeeT nepeIaTouHyo GpyHkumio Buaa /W (p) = T
+ip

QO a) uHTErpHUpyloliee;

Q 6) Ge3bIHEPIHOHHOE;

0 B) MHEPLMOHHOE.

8.Kakoe THIIOBOE 3B€HO HMeeT MEPEXOAHYIO XapaKTEPUCTHKY BH/IA
hit)

a) MHTErpupyloliee;

0) UHEPIIMOHHOE;

B) nuddepeHnupymoiee;

) KojebaTeapHoe.

9.Tpwu 3BeHa ¢ nepeaaTounbivMu pynxuusamvu 1V, (p), W,(p), W,(p) coeanHeHbl

OCoO0O

napa/uiesbHo. KakoBa o0mas nepenarounas GyHKIHS TAKOro coeuHeHHs ?
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](]7)/W2(p)/W3(p)‘

10.YkaxuTe BepHOe BbIPaKEHHE NepeIaToYHOi PYHKIUHN CHCTeMBbI s X, (/)

%.(t)
(1) 2
e% (¥ 9 0
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W, (p)

Q aW, (p)= ;
a) W, (p) 1+, (p)-W,(p)
wW,(p)
Q 6) W, (p)= ) ’
) -\2(1)) 1+W,(p)-W,(p)
wW.(p)-W,(p)
W, Bl =— s
Q B) W, (p) 1+W,(p)

6.4. Bonpocsi aust kourpoas CPC

1. Kak onpenenuTh XapaKTepUCTHKH Pa3OMKHYTOH CHCTEMBI aBTOMATHYECKOTO peryJIMpoBaHus
10 3aJaHHBIM HYJISIM | TIOJI0CaM IepeaaTouHoH QyHKIMH.

2.CBa3b qudhepeHIIHaTbHOr0 YpaBHEHHS CUCTEMBI C MOJI0KEHUEM HYJICH U IOJIIOCOB
HepeaaTouyHon QyHKIHUH.

3.Kak onpeeiuTh CTPYKTYpPHYIO CXEMY CHCTEMBI 110 3aJaHHBIM HYJISIM M IOJIFOCaM
nepeaaToYHON QyHKIHUH.

4.Kax onpenenuTh nepenaTounyro GYHKIMIO 3aMKHYTOM CHCTEMBI 110 TIepeIaTOuHOM (HyHKIUHA
Pa30MKHYTOH.

5.Kak omnpe/ieJuTh BECOBYIO (DYHKIIMIO CUCTEMBI.

6.Kak onpeienuTh NepexoHyo QyHKIMIO CUCTEMBIL.

7. OnpeneneHne aMILTATYIHO-(Ha30BON XapaKTePHCTHKH CHCTEMBI 110 TIepelaTOuHON QyHKIUH.
8.Kak nHaiitu JIAUX cucremsl

9. Metoa noctpoeHus acumnrotTuueckor JIAYX.

10.Kax onpeenuTh XapakTepUCTUYECKOE YPABHEHUE PA3OMKHYTON M 3aMKHYTON CHCTEM.
11.HeoOxoaumMoe yCIIOBHE YCTOMYMBOCTH 3aMKHYTOM CHCTEMBI.

12.AnrebpandecKkuii KpUTEPHA YCTOHYMBOCTH CHCTEM. MeTO/ TOCTPOEHUSONPEACTUTENEH.
13. OnpenenieHre KPUTHUECKUX C TOUKHU 3PEHMS YCTOHUMBOCTH ITAPaMETPOB CUCTEMBI C
UCIIOJIb30BaHUEM AIreOpanuecKoro KpUTEpHs.

14. MeTon nmoctpoenus ronorpada MuxaiaoBa 3aMKHYTOH CHCTEMEL.

15. OnpeziesneHre yCTOWYUBOCTH CUCTEMBI 110 roporpady Muxaiinosa.

16. MeTo noctpoenus rofgorpada HallkBucTa Ui CTaTHYECKUX U aCTATHYECKHX CHCTEM.

17. OnpenenieHue yCTOMYMBOCTH CUCTEMBI IO KpuTepHio Haliksucra.

18. OmpeeieHne 4acTOTHI Cpe3a U Pe30HaHCHOM 4acTOTHI CHCTEMBI 1o rojorpady Haiksucra.
19. Onpenenenne 4acTOTHI Cpe3a U Pe30HAHCHOU 4acToThl cucTeMsbl 110 JIAUX.

20. Onpenenenue yCToHYuBOCTH cucTeMsl 1o JIAYX.

21. Kax HaiiTH 3anacel ycToduBocTH cucTeMbl o AOX u JIAUX.

22 .I'paduueckoe MOSICHEHUE UIIEU KOPPEKIUHU ycToiunBocTH cucTeMbl 1o ADX u JIAUX.

23. MeTobl KOPPEKIUU HEYCTOMYUBBIX CHCTEM.

7.YYEBHO-METOJAUYECKOE U WH®OPMAIIMOHHOE OBECIIEYEHHUE
JAUCHUIIJINHBI

OcHoBHas qUuTEpaTYpa

1. IMerpoBa, A.M. ABTOMaTnyeckoe ympasienue: Yuednoe nocooue / A.M. Ilerposa. - M.
®opymM, 2010. - 240 c.: mn. ISBN 978-5-91134-418-4
http://znanium.com/catalog.php?bookinfo=195454

2./BmmH .B.I1 .CoBpeMeHHas aBTOMaTHKa B CUCTEMAaX YIIPABJICHUs TEXHOJIOIMYECKUMHU
npoueccamu: Yue6. noc. / B.I1. Ui, M.1O. TTepyxun - M.: HAL Uudpa-M, 2013 - 400 ¢
ISBN 978-5-16-005162-8 http://znanium.com/catalog.php?bookinfo=363591
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3.I'maseipu, B.E. DnemenTsI aBTOMaTnyeckux yctpoicts / ['nassipun B.E., I'naseipun I'.B. -
Hoocu6.:-HI'TVY, 2011. - 130 c.: ISBN 978-5-7782-1733-1
http://znanium.com/catalog.php?bookinfo=556873

4. Kmynp, B.A. MonenupoBaHue, HCCIEAOBAHUE U ONITUMH3AIUA 3aMKHYTBIX CHCTEM
apToMarnyeckoro ymnpasienus / Kmyap B.A. - Hopocu6.:HI'TY, 2012. - 335 c.: ISBN 978-5-
7782-2162-8 http://znanium.com/catalog.php?bookinfo=558840.
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5.ITankparos,B.B. M36pauHsbie pa3/iensl COBPEMEHHOM TEOPHU aBTOMATHYECKOTO YIIPaBJIeHHUs/
[TankparosB.B., Hoc O.B., 3uma E.A. - HoBocu6.: HI'TY, 2011. - 223 c.: ISBN 978-5-7782-
1810-9 http://znanium.com/catalog.php?bookinfo=548433.
6.ITymkapés. B.I1. Panrnoasromarrka [ DneKTpoHHBI pecypc]| : ydeOHO-MeToarndeckoe nocobue /
B.IL Iymkapés, [1.1O. [TenssBun. — Dnextpon.gaH. — M. : TYCVYP (Tomckuit
rOCYapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABICHUS ¥ PAJIHOIEKTPOHUKH), 2012. — 85 ¢. —
Pexxum noctyma: http://e.lanbook.com/books/element.php?pll_id=10893
7.Adonun ,A.M. TeopeTnueckue OCHOBBI pa3pabOTKH U MOJIEITUPOBAHHS CHCTEM
aBTOMarH3auu: Yuednoe nocooue / A.M. Adonun, FO.H. [{aperopoaues, A.M. Iletrposa u ap.-
M.: ®opym, 2011. - 192 ¢.: 60x90 1/16. - (ITpodeccuonansuoe obpasoBanue). (0) ISBN 978-5-
91134-479-5 http://znanium.com/catalog.php?bookinfo=219000

Ilepuoanyeckue H3aHus
OTeyecTBeHHBIE KYPHAJIBI:

e PannorexHuka;

e PasoTexHUKa U 3JIEKTPOHHUKA;

o [IpuGOpHI ¥ TEXHHUKA IKCIIEPUMEHTA;

e [{udporas 06paboTKa CHTHAIIOB.
PedepaTuBnbie KypHaIbI:

e PagnorexHuka;

® DJIEKTPOHHUKA.

3apy0exxHbIe JKypHAJIbI:

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

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHE JUCHUIIJIMHbI

MarepualbHO-TEXHUUECKOe 00eCTICUeHNE TUCIIMILIMHBI BKIIFOYACT:
e KadeaparbHbIE MyIbTHMEIUNHHBIE cpecTBa (aya. 301-3 u 335-3);
e HabOpBI CIaiI0B MO BeeM JieKusM (0T 15 10 30 cnaii1oB o KaK10# JIEKIMH ),
e 000pyIOBaHHE CHEMATM3UPOBAHHOM 1aboparopuu (305-3);

IIpumevanus:
1. OOmiee 4YHCIIO MOATOTOBJICHHBIX ciaaioB Oosiee 200, OHM €KErOJHO PEJAKTHPYIOTCS H
MOJIEPHU3HPYIOTCSA B COOTBETCTBHH C Pa3BUTHEM TEXHHUYECKOH U METOJMUYECKOM Oa3bl.
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