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1. HEJIM OCBOEHMSA JIMCLIUITJIMHBI

[easivu ocBOEHHSI AHCHHIIMHBI "Pagnoynpas.sievbie yerpoiicrBa m komiiekcni"

ABJISIOTCH:
1. BelpaboTka y cTyaeHTOB nOHUMAaHUS (usnueckoil cymHocTH aBTOMATHYECKOTO yIpaBJIeHHUs
U cTabuim3anuu, ee (popMaaH3alid B BUJE KOHKPETHBIX MAaTEeMaTHYECKUX 3ajad4, BbIpabOTKa
NPEICTABICHUH O BO3MOXHBIX HCXO/aX [PU PEellleHHH JTUX 327144,
2. OcBoeHne myTell TeXHHYECKOMN peaM3anuu  IUHAMHYECKUX CHCTEM U  CHCTEM
aBTOMATHYECKOI'0 PeryJIMupOBaHusl.
3. lloarotoska B 06;1aCTH IPOEKTUPOBAHKS CHCTEM ABTOMATHYECKOIO pEryJaupoBaHHs.
4. IloaroroBka B 061aCTH PaIMOTEXHUKH IS pasHbIX cep npodeccuoHanbHON aesTeIbHOCTH
CrenHaImcTa.

® MPOCKTHO-KOHCTPYKTOPCKOI;

® [IPOM3BOJICTBEHHO-TEXHOJOIHYECKOI;

® HAyYHO-HCCJIEI0BATEIbCKOM;

® CEpPBHCHO-3KCITyaTallHOHHOH.

2.MECTO JHCUUIJIMHBI B CTPYKTYPE OIIOI BO
Hucuummua «Paauoynpasiisembre YCTPOHCTBA M KOMIUIEKCEI)» OTHOCHTCH K BapUATUBHOMU
dacTupuenumume (b1.8B.J1B.14).0na noruvecku mponomkaer Kypc "OcHOBBI kuOepHeTHKH'.
IIpermeToM ee u3ydeHus SBIAIOTCS aBTOMATHUYECKHE CHCTEMBI, MIMPOKO HCIIOJNLE3yEMBIE B
PAZHOAIIIApaType UL PELIEHUs 3a/a4  CeNeKUMH, (GUIbTPAIMU U OLEeHUBAHMS, JEMOYJISLINH,
CHHXPOHU3AIMM  CHTHAJIOB, CTaOMIM3allMM WX 4YacTOTHI M AMILTHTYIbL, pELIEHUsT APYrux
pa3sHooOpa3HbIX 3a1a4.

Bsaumoceasw ¢ opyzumu oucyunaunamu

Msy4yenue kypca «Panmoynpasisembie YCTPOMCTBA M KOMIUIEKCHI» Oasupyercst Ha
SHAHUAX,  IONYHYCHHBIX B KYPCAX:OCHOBBI  KHOEPHETHKH, BBICIIAST ~ MaTeMaTHKa
(mudpepennmanbHOe M HHTErpalbHOE HCYHCTEHIE, JubepeHImanbEble ypaBHeH s, Teopus
BEPOATHOCTEH, (YHKUHS KOMIIICKCHOH TNepeMeHHO, onepatopel Mypbe u Jlamiaca,0CHOBLI
TCOPUHU LENeH, paaHMOTeXHUYECKUE IEeMH M CUTHAIILL Hony4ennple 3Hanus ucnonesyiores B
JalpHeHeM B Kypcax "Vcrpoiictsa lpuemMa  u  obpabotku curnanos", "YcrpoiicTea
TEHEPUPOBAHUS U (hOPMUPOBAHHS pamgHoCcHTHANOB"," OCHOBDI TEOPHUH  PATUOTEXHHUUECKUX
cucreM","OCHOBBI TeneBuneHns ", "Ludposas oGpaboTka paamoTexHHUCCKOl uHopmarmn",
"OCHOBBI TIPOEKTUPOBAHUSA PaALHOTEXHUYECKHX CHCTEM", MOJNy4EHHBIC 3HAHHS MOLYT OBITH
UCIIOJIb30BAHbI TIPU  UIUIOMHOM MPOEKTHPOBAHHMH, a TaKKe B IpOIECCE IMOATOTOBKH U
NIPOBEICHUA  aBTOMATH3UPOBAHHBIX JTabOPATOPHBIX MCCIEIOBAHUH U MPOU3BOICTBEHHBIX
MCIIBITAHUH paMoannaparypsl.

3. KOMIIETEHIIUU OBYYAIOINET OCSI, DOPMUPYEMBDIE
B PE3VJIbTATE OCBOEHMUSI ANCHUTIJIUHBI

B pesynbrare ocBoenus JUCHUILINHEL, 00y Jaronuiics ToDKeH:
3uarnb:



- pU3MYECKYIO CYIHOCTE ABTOMATHYECKOTO YIIPABICHUS | crabunu3anuu,
-METOMKY(POpMaI3allui IHHAMUYECKUX CHCTEMB BHJIE KOHKPETHBIX MaTeMaTH4YeCKHX 3ajady
(OIIK-2).

-METO/1bl (POPMHPOBAHUSI [TPE/ICTABIECHUIH O BO3MOYKHBIX HCX0/1aX [IPH PELIEHUN HTHX 3ajad.
-IIyTH UX TEXHUYECKOH peau3aliui.

Ymern:

-COCTaBJIATh (DYHKIMOHAIBHBIE U CTPYKTYPHBIE CXEMbBI CHCTEM, OCYMIECTBIIATh UX CTPYKTYPHBIE
npeobpaszoBanus (OI1K-2);

-BBIMOJIHATE PaCYEThl OCHOBHBIX XapakTepucTHk cuctem(OITK-2);

-IIPOBOJIUTL CHHTE3 CTPYKTYPHBIX CXEM CHCTEM aBTOMATHYECKOIO YIPABJICHHS C JAHHBIMH
MOKa3aTeIIMU 711 KOHKPETHBIX BO3AEHCTBUI U TTOMEX.

Bnagern:

-Knaccu(uKanye, Ipu3HakaMid U MaTeMAaTHYeCKUMH OCHOBAMH AHAIM3a CHCTEM yIIpaBJICHHS,
0COOEHHOCTSIMH CHCTEM OTPAKAEMBIX JIMHEHHBIME M HETMHCHHBIMU mozensamu (OK-7, OI1K-2).
"MaTCMaTHICCKUMHU M TEXHUYCCKHMH OCHOBAMHU IIOCTPOEHHs CHCTEM AaBTOMATHYECKOIO
YIIPaBJIEHUS;

~IIPOBE/ICHUEM aHATMTUYECKOIO ONUCAHMS JJIEMEHTOB PA3OMKHYTHIX M 3aMKHYTBIX CHCTEM BO
BPEMEHHOU M YaCTOTHOM 00JIACTSIX B CTATHYECKOM COCTOSIHUM M AMHAMUKE (OK-7, OIIK-2).
~OCHOBaMH MOJICJTMPOBAHHUS U CHHTE3a CHCTEM paMOaBTOMATHKH.

4. CTPYKTYPA U COAEP)KAHUE JUCHUILJIUHBI: «Pagnoynpas.isiembie
YCTPOHCTBA U KOMILJIEKCHI»
OOwast Tpy/I0eMKOCTb JIMCIIUIUIMHBI COCTAB/ISET 33aUETHBIX eTUHHIIbI (1084acoB).
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l. | Ipunumner  noctpoenus cucrem | 5 | L | 2 4 6 1/25
panuMoynpaBneHus. OcHOBHbIE 2
JJIEMEHTBI PaaMOTEXHUUECKHX
cnegamux  cucreM.  CTpykTypa,
NpeaMeT M 3aJaud  Kypea.
Cucremsl aBTOMAaTHYECKOro
peryjvpoBaHuss U CTaOMIM3aLUU,
[lonaTue Bo3MyleHuit B crcTeMe.
OCHOBHBIE TEPMUHbI "
OMpeJIesIeHHS.
2. | Cucremsl aBTONOACTpOVikN | 5 B4 | 2 4 6 1/25
YaCTOTHI. Cucremsl YAITY,
DAIMY. YactoTHble u (asoBbie




AUCKpUMUHATOPLl  .CTPYKTYpHble
CXEMBI CHCTEM. YTpaBisieMble I10
yactote W (ase reHepaTopsl.
TpeboBaHus " METO/IbI
obecnieueHus TOYHOCTH
peryJMpoBaHus.

Cucremsl CJIEKEHUS 3a
BPEMEHHbIM TOJIOKEHHEM
MMITYJIbCHOIrO curHana. Cucremsl
AC/I. BpemeHHbIe
JAMCKPUMHHATOPBI " UX
XapakTepucTHKH. DyHKUHMOHAbHBI
€ cxembl cucteM. TpebGoBaHus u
METOIbl  00ecneyeH!ss TOYHOCTH

pETYJINPOBaHMUSI.

O

1/25

Cucremsl aBTOMATUYECKOTO
YOpaBJIEHUS  JIyYOM  AHTEHHOMH
CUCTEMBI. CucreMsl ACH.
XapaKkTepUCTHKH " CXEMBI
YTJIOBBIX

IUCKPUMUHATOPOB.DYyHKLIMOHAIBH
ble cXeMbl cuctem. TpeboBauus u
MeTOAbl 0becrnevyeHusi TOUYHOCTH

peryMpoBaHusi.

1/25

Peiitn
HI

KOHTpPO
Jb Nel

KauecTBeHHble nokasaTeJiu
000011eHHOI CUCTEMBI
paaMoaBTOMaTHKH. Ownbkn
cnexxenus.  [Ipumepsl  ananusa
pPaaMOTeX HUYECKUX CHCTEM.
TounocTb , 3amac ycroiuuBocTH,
ObicTpoaeiicTBHE, Xapakrep
peryaupoBaHus, 3amnac
YCTOHYMBOCTH 1O  aMmILIUTYJE,
nokasareJib KO0JIeGaTeNbHOCTH.
Owubku CJIEXKEHUS B
YCTAHOBHUBILEMCS pexxume.
Ownbku no MOJIOKEHHIO,
CKOPOCTH, YCKOPEHHIO B CHCTEMaXx
C aCTATU3MOM Pa3HOTO MOPSIKA.

10

1/25

Teopus  ycroitunBocTH  cucTem,
OnpeneneHne yCTOHUMBOCTH 11O
pewennio  auddepeHUHaIbHOTO
ypaBHEHHUs CUCTEMBI.
Anrebpaunveckue KpUTEpUH
YCTOHYHUBOCTH

11, | 2
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Peiitn
HI

KOHTpPO
b No2

[Tpoxoxnenue Clly4aiHbIX
MPOLECCOB Yepe3 Pa3OMKHYThIE W
3aMKHyTble ~ cucTeMbl.  Pacuer
OUCMEPCHI  WIYMOBOM  OLIMOKH
cucteMbl. CBA3b MaTeMaTHYeCKHX
OXKHMIOAHUA W KOpPENSLMOHHBIX
Gyukuuii  cnyuaiineix mpoueccos
Ha BXOJ€ M BBIXOAE 3aMKHYTOI
CUCTEMBI. Hucnepcus Kak
NOKa3aTe/ib TOYHOCTH CJIEKEHUS.
Koppensiuronnas dyHKUMSs

1/25




OLHOKM CJIEXKEHUS! npu
KOHKPETHOM  BO3ACHUCTBMH U
3a[JaHHBIX  CBOMNCTBAX  [MOMEXH.
CnexTtpanbHas [UIOTHOCTb U
AUCTIEPCUs OLIMOKH.

8. Henuneiinble 5 15,12 4 6 1/25
CXEMbIaBTOMATHYECKOTO 16
yrpaBJeHUsl.
Bunbl HEJIMHEMHOCTEH,
0COOEHHOCTH NpoLECCOB B

HEJIMHEHHBIX CHUCTEMAX, METO/bl
rapMOHUYECKON U CTaTUCTUUYECKO

JMHeapHu3aLuu.
9. | Crpyktypa M cocraB wuudpossix | 5 (17, | 2 4 6 1/25 Peiitu
cucrempanauoynpasineHua..Onpemne 18 HT
JIEHWE  aHAJoro-UM(pOBBIX U KOHTPO
U1 pPOBBIX CUCTEM b Ne3

panMoaBTOMATHKH. Hx

npeumMyiluecTsa 144 HEIOCTATKH.
LATIT n  ALIl.  Ludpossie
JHMCKPUMHUHATOPBI, GunbTpSI,
uMdpoBbIe OMOpPHBIE TeHEPATOPHI.
[Tepenatounsie GbyHKUMH
UUQpoBBIX cucteM. OueHka
Ka4ecTBa peryJMpoBaHHs.

Bcero 18 36 54 9/25 3a4eTr

S. OBPA3OBATEJIBHBIE TEXHOJIOT' MU

5.1.  AKTHUBHbBIE H HHTEDAKTHBHBIE POPMBI 00y YeHHSI

C uenpio QopmupoBaHHsS M pPasBUTHA INPO(ECCHOHATHHBIXHABBIKOB CTY/ICHTOB B
Y4eOHOMIIPOLIECCE MCTIONB3YIOTCS aKTUBHBIE U MHTEPAKTHBHBIE (HOPMBI IIPOBEACHUS 3aHATHI
BCOYCTAHNU C BHEAYTUTOPHOM paboToi: (1abopaTopHEle paGOTHI, KOHTPOJBHbIE AyJIUTOPHbIC
paboTbl, MHAMBHIyalbHBIE JoMauHue paGoThI). OOGBEM  3aHATHIL, [POBOJUMBIX B
MHTEPaKTHBHBIX (hopMax, cocTaBisteT 9uac (25%)npakTHYECKHX 3aHsTHil.

5.2.  CamocrositesibHast padoTa CTY/ICHTOB

Camocrositenbhas — (BHeaymUTOpHas) paboTa  CTYAEHTOB  BKIIOYAET 3aKpenieHue
TCOPETHYECKOro Marepuana NpH MOATOTOBKE K  NPAKTHYECKAM 3aHSTUIM, a TaKkKe IIpH
BLIIONIHCHIN  MHIUBUIYaIbHOM noMaluHedl paGoThl. OCHOBA CaMOCTOATENBHON paGoThI -
M3y4CHUE JINTEPATYPHI IO PEKOMCHIOBAHHBIM HCTOYHHKAM H KOHCIIEKTY JICKITHIA.

5.3. MyuabTuMenuiinble TEXHOJIOTHH 00yYeHUs




Bce JlekuuonHBIE 3aHATHS NPOBOISTCA B BHIE INpPE3EHTANMH B MyJIbTHMEIMHHOI
AyIUTOPHUU C HUCIOJIB30BAHUEM KOMIIBIOTEPHOIO MPOEKTOpa M mpeicraBieHueM oT 15 mo 30
CJIAJIOB MO Ka)KJOW JIEKIINH.

CryneHTaM mpefoCTaBiseTCs KOMIBIOTEPHBIH Kype JIeKIMil ©  ONMCAHHS  BCex
MadopaTopHBIX  paboT. KoMIbIOTEpHBIE TEXHOIOTMH — HCHOJB3YIOTCS s O(OPMICHHS
71a00paTOPHBIX padoT.

S5.4.JIekuun npuriameHybIX CHEUATHCTOB
B pamkax yueOmoro kypca «PagmoympasiseMble ycTpoiicTBA M KOMILIEKCHI»
[PCIYyCMOTPEHbI  BCTPEYM  CIPEJCTABUTEIAMH POCCUHCKUX M 3apy0eKHBIX KOMIIAHUIA,
BBICTYIUIEHUS U JICKIUH CHEIMATHCTOB, B YaCTHOCTH:
* JI0KTOpa (hM3UKO-MaTeMaTHYeCKUX Hayk, nmpodeccopa, B.I'. Pay;

® JIOKTOpa TEXHMYECKHX HaykK, mpodeccopa, 3aB. kadpempoir MDOU (r. Mocksa) B.I'.
Kapramesa.

5.5 PeiiTunroBasi cucrema o0y4eHus
PeiiTnHr-KOHTpONIL IPOBOAHUTCS TpH pasa 3a cemecTp. OH IpeIoaraeT OLIEHKY CyMMapHBIX
0aJLIOB IO CIIETYIOMMM COCTABIISIONINM: AKTHBHOCTh HA KOHTPOJIBHBIX 3aHATHSX; KAYECTBO
BBIIIOJIHEHHU S TOMAIIHUX PEHTHHIOBBIX 3alaHUil 1 1aGopaTOpHEIX PaboT.

6. OUEHOYHBIE CPEACTBA U151 TEKYIIEI'O KOHTPOJISI YCIIEBAE-
MOCTH, TIPOMEXXYTOYHOM ATTECTALIUU 1O UTOT'AM OCBOEHUS
AUCHUTIMHBI 1 YYEBHO-METOJAUMYECKOE OBECIIEYEHUE
CAMOCTOSITEJBHOM PABOTHI CTYJIEHTOB

6.1. Boripoce! K 3a4eTyno qucunminne  «PaauoynpasiisiemMble yeTpoiicTBa 1
KOMILIEKChD)

1 | [IpuHnune! ynpasienus

Kraccupukanus cucreM aBTOMaTHYECKOr0 YIPaBICHHS

Vcnosnp3oBanue 1u¢). ypaBHEHUH 1715 ONHCAHUS ITMHEHHBIX CHCTEM

Vcnonp30Banue nepeaTounbIx (QYHKIMIA 15 OMMCAHMS TMHEHHBIX CHCTEM

Vcnonp3oBanye nepexoHoil GpyHKIUHM UL OMMMCAHMS JTHHEHHBIX CHCTEM.

(O YR, NS ROSHR )

Hcnosnp3oBanue 4acTOTHBIX NepenaTounbIx GpyHKIuH u ADX 118 OMMCaHNs JTHHEHHbIX
CHUCTEM

7 | Jlorapudpmuueckas AUX, Acumnrorryeckas JIAUX

8 | Mcnonp3oBanne BecoBOi (GyHKIMH IS ONHCAHUS JTHHEHHBIX CHCTEM

9 | IIponopunonansnoe 38eHO

10 | MneabHOE MHTErpUpYyIOLIEE 3BeHO

11 | Mneansnoe nquddepennmpyromee 38eHo

12 | Anepuoauyeckoe 3BeHO MEPBOro MopsiIKa

13 | dopcupyroniee 38eHO

14 | KosebaTenpHOe 3B€HO BTOPOro mopsizka

15 | CtpyKTypHBIe cXeMbl cucTeM PA 1 MeToab1 HX 1IpeoOpa3oBaHMs




16 | [lepenarounble GyHKIIMH PA30MKHYTOM CHCTEMBI, 3aMKHYTOM, /I OLIMOKH T10
BO3/JE€HCTBHIO, 111 OIIMOKH 110 IOMEXE

17 | [lepenarounble GyHKIIMHM PA3OMKHYTOM CHCTEMbI, 3aMKHYTOM, I OLUMOKH 110
BO3JICHCTBUIO, JUIsSI OHIMOKH 110 ITOMEXe

18 | MeToauka OThICKaHUS MOBEIECHUS YIPABJIIEMON BEJIMYMHBI M OIIUOKH B CHCTEME.

19 | VcranoBuBIIMiics BpeMEHHON pexuM pu pabote cucteMbl. OThICKaHHE yCTaHOBHUBIIEHCS
bynkuuu onmmoku. Teopema 00 ycTaHOBUBIIEMCS 3HAUCHUH.

20 | CrannapTtHas Qopma HpeicTaBieHUs MNepeaaTouyHOd (YHKIMH pPa3OMKHYTOH CHCTEMBbI,
[lopsinok acratusma cucreM. JloOpoTHocTH /mepenaToyHble (YHKIMH CHCTEM 110
MI0JIO’KEHUIO /CTaTUYECKOW/, IO CKOPOCTH, M0 YCKOPEHHUIO

21 | Cucrembl aBTOMaTHUECKOH IOJACTPOMKH 4acTOThl. OCHOBHBIE TPEOOBaHHUSI

22 | YacroTHble U (ha3oBble JUCKPUMUHATOPEI

23 | YAITY. CtpykTypa 3BEHBEB.

24 | CrpykrypHnas cxema YAITY. Xapakrepuctuku 3BeHbeB HAITY

25 | Tounocts padbotsl HAITH

26 | Pabora YAIIY npu Goibmx paccTpoiikax 4acTOThI

27 | ®AITY. CtpyKTypa 3B€HbEB

28 | Crpykrypnas cxema GAITY

29 | Ilpepenarounas pynkuus @AITY. Tounocts paborer GAITY

30 | [IpumeHeHue cucTeM aBTONOACTPOUKH YaCTOThI

31 | CCBIIU. Hazuauenune

32 | Ctpykrypnas cxema CCBIIU u xapakTepiuCcTHKH 3BEHBEB

33 | Cratnueckas JUCKPHUMHHAIHOHHAs XapaKTCPUCTUKAa BpEMEHHOI'O JUCKPUMHHATOPA

34 | CCBIIM kax nmnyisbcHas cuctema. [lepexonnas xapakrepuctika CCBITH

35 | Cuctema ACH. IlpuHumnel nOCTpOEHNUs YIJIOBBIX JUCKPUMHUHATOPOB

36 | CtpykrypHas cxema ACH u xapakTepuCTUKH 3BeHbEB

37 | Ilepenarounas pynkuust ACH. Tounocts paborsrt ACH

38 | Ananu3 auHeHbIX cucteM PA npu ciyualtHbIX BO3AEMCTBHSIX

39 | Onpenenenue aucnepcuu OMUOKU CUCTEMBI TIPH CIIyYaifHOM BO3JIEHCTBUH

40 | OnTumMM3anus CUCTEM aBTOMAaTHYECKOTO YITPaBJIeHHUS

6.2. 3aganns nas CPC
[To 3aganHBIM MOJIIOCAM NEPENATOUHON (PYHKIIMU PA30MKHYTOW CHCTEMbI aBTOIOICTPOMKH
YaCTOTBI HAWTH:
1.ln¢pdhepennmanbHoe ypaBHEHHE CHCTEMBI.
2.IlepenaToynyto (hyHKIHIO 3aMKHYTOH CHCTEMBI.
3.CTpyKTYpHYIO CXEMY CHCTEMBI.
4.AUX.
5.04X.
6. BecoByto (pyHKIIHIO.
7. IlepexoqHyI0 XapaKTepUCTHUKY.
8. ADX.
9.JIAUX acumnroruueckyo JIAUX.
10. Ilpoananu3upoBarh yCTOMYMBOCTE CUCTEMBI MeToAaMu Payca, Muxaitnosa,Haiikucra, o
JIAUX
11.0npenenuTb TOUHOCTHBIE XapaKTEPUCTHKH CHCTEMEL.




11. Jlath pekoMeH1alluH 10 0OECIIEYEHHIO YCTOHYHUBOCTH B ClIydae HEYCTOHYMBON CUCTEMBI.
OnpenenuTs 3amnackl yCTONYMBOCTH B ClIydae YCTOHUHBOIA.

6.3. TecTbl 17151 peHTHHI-KOHTPOJISA
PEUTUHI-KOHTPOJIb 1

1.YT10 Takoe mopsijI0K acTATU3MA CHCTEMBbI?
Q a) KOJIMYeCTBO 3BEHBEB.
Q ©0) KOJIMYECTBO UHTETPATOPOB B IPSMON BETBH CXEMBI
Q B) o0Imee KOIMYECTBO UHTETPATOPOB B CXEME.

2.3BeHO BTOPOTro Mopsiika padoTaer B anepuoIHIECKOM pesKuMe ecJIH KOPHU
XapaKTepUCTHYEeCKOr0 YPaBHEHH S

Q a) aelCTBUTENbHBIE OJI0XKHUTEIbHBIC

Q 0)xeicTBUTENBHBIE OTpULIATEIHLHBIE

Q B) KOMIUIEKCHO COIpPSKCHHbBIE

3. BecoBasi pyHKIUSI 3BeHA HMEET Pa3MePHOCTD
a a)llc.

a o)c.

Q B)be3pasmepHna.

4. Kpurepnii Payca-I'ypBuina ycToiiynBocTH cHCTEM OTHOCHTCS K
Q a) xiaccy ajireOpandyeckuX KpUTEPUER.

0 O)kilaccy 4aCTOTHBIX KPUTEPUEB.

Q B)KJIAacCy BPEMEHHBIX KPUTEPHEB

S.Ilopsinok cucTeMbl ABTOMATHYECKOT0 YIIPABJIEHUS ONpPeae/asieTcsi
QO a) mopsAKOM XapaKTepUCTHYECKOr0 ypaBHEHHSI

Q ©0) xonudecTBOM U] PepeHIHPYIONINX 3BEHBEB.

Q B) KOJIMYECTBOM MHTETPUPYIOLIUX 3BEHBEB.

6. XapakTepucTHueckoe ypaBHeHHEe CHCTEMbI 3TO

Q a) 3HAMEHATEND MePeaTOIHOH QYHKIUH

Q ©0) uncauTeNnb nepeaaTouHON HYHKIIUH.

Q B) nepenarouHas GyHKIUS 11 OUIMOKH 110 BO3EHCTBHIO.

7. llpu moc/1e10BaTe/ILHOM COeINHEHHH 3BEHbEB CHCTEMbI /ISl HAXO0K/IEHU S
pe3y/JIbTHPYIOLIEH NepeaaToYHol (YyHKINHU NepeaaToYHble (PYHKIHH 3BeHbeB
Q a) ckimagpIBarOTCS

Q ©6) nepeMHOXArOTCsS

Q B) mensTcsl.

8.. le/l napauie;ibHOM COCAUHEHHH 3BEHbEB CUCTEMBI V11 HAXO0KACHUS

pe3yJIbTHPYIOMEH MepeaaToYHol GpyHKINH nepeaaToYHble pyHKIHH 3BeHbeB
Q a) cxiagelBaloTCA
Q 0) nepeMHOXKAIOTCS

Q B) memsTcs.



9. YacroTa cpe3a CHCTEMbI 9TO YACTOTA HA KOTOPOil BLIIOJIHSAETCS C/IeAyIoLIee YCI0BUe
Q a) AUX cucrembl npUuHUMaeET 3HaveHuel.

Q 6)AYX cucreMbl CTaHOBUTCS paBHOM 0.

Q B) ®UX cucrembl CTAHOBUTCS PaBHOU 180°.

10. PezoHaHcHAsA 4acTOTA CHCTEMBI 3TO YACTOTA HA KOTOPOil BLIMOJIHSIETCS CJIeyloniee
ycaoBue

Q a) AYUX cucreMbl IpuHUMAET 3HaueHuel.

O 6)AUYX cucreMbl cTaHOBUTCS paBHO# 0.

Q B) ®UX cucreMbl CTAHOBUTCS PaBHOM 180°.

PEUTUHI-KOHTPO.Ib 2

1.HeoOxoaumoe ycji0BHe yCTOIYHBOCTH CHCTEMbI ABTOMATHYECKOT0 PeryJTupoBaHusi?
Q a) paBeHCTBO HYJIO KO PHUIUEHTOB XapaKTePHCTHUECKOTO YPaBHEHHUS,;

Q 6) k03 PULMEHTHI XapaKTePUCTHUECKOTO YPAaBHEHUS JOJDKHBI OBITH OOJIbIIE HYJIS;

Q B) K03pPULIUEHTHI XapaKTEPUCTUIECKOTO YPAaBHEHHUS IOJDKHBI ObITH MEHBIIIE HYJIS.

2.I1o kpurepuio I'ypBuua cucremMa ycToiiunBa, ecji Bce Onpeae/IuTe, T MATPULbI
I'ypBuua

Q a) 6ombuie O;

Q 6) pasusl 0;

Q B) Mensbiue 0.

3.I1o kputepuro MuxaiijioBa cucTeMa HaX0JUTCSI HA TPAHHULIE YCTONYHBOCTH, €CJIH
roaorpad XapakTepHCTHYECKOI0 BEKTOpA

Q a) npoXoauT Yepe3 Hayaslo KOOpAUHAT;

Q 0) npoxoauT uepe3 TOUKy ¢ koopauHatam# (-1,04);

Q B) npoxoauT vepe3 Touky (1,07).

4.ITo xpurepuio HalikBucra cucrema ycroituupa, eciim rogorpadp AUX pazomMkHyTOil
CHCTEMBI 0XBATBIBAET TOUKY ¢ KOOPAUHATAMH ’

a) (0;0°));

6) (1;0-));

B) (-1;07);

r) (-13)).

000D

5.11o TEOPEME 0 KOHCYHOM 3HAYCHHUHN YCTAHOBHBIIIEECSI 3HAYCHHE BBIXOJHOI'0 CUIHAJIA
onpeaesieTcss BbIpaKeHuem, rjae VV3 - nepeaaroyHasi (l)yHKIll/lﬂ CHCTEMBI.

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

6.YcraHoBHBLIIEECS 3HAYEHHE BLIXOIHOI0 CHIHAJIA B IEPEXOHOM Ipowecce paBHo 0,
eCJIH

Q a) cucrema craTHUECKas;

Q 0) cucrema acraTuveckas;

Q B) cucreMa acTaTHueckas nopska ooee 2.



7.YcTaHOBUBIIASICA OINHOKA ACTATHYECKOI CHCTEMBI OT NMPHJIO/KEHHOI0 Ha BX0/1e
BO3JeiicTBUS

Q a) pasna 0;

Q B) nponopuHoHabHA KOG DHUIMEHTY TIepeladil CHCTEMBI,

Q r) obpaTHO mponopuuOHATbHA KO3 PUIUEHTY TIepelaui CHCTEMBL.

8.¥Ykaxkure BH/ epexXoqHOI0 Mpoiecca yCTOHYHBOIM CHCTEMBI

h(t) | ==
oA

h(t) )

Iy

h(t) !
f;’)l / ~
/ )

Q B) t

9.VKaskuTe BepHOE BhIPAKEHHE IS TIepeaToYHoil PyHKIuU GopcHpyIomero 3peHa
Q a) W(p)=k(+1p);
k

Q 6) W(p)= RERSE

_ kp
Q B) W(p)= T+ 1)

10.YKkaskuTe BU/I NEPeX0IHO XapaKTePHCTHKH H30JPOMHOI0 3BeHAa ¢ IepeIaToYHoil

byukumeit W(p) = k+1p)
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A

)

hit)

Q B) k
PEUTHHI-KOHTPO.Ib 3

1.0T Yero 3aBUCHT CHTHAJI YNIPABJIEHHSI B PA30MKHYTBIX CHCTEMAX PAAHOABTOMATHKH?

Q a) TOJBKO OT YHPABJISIOIEr0 BO3AEHCTBUS;
QO ©0) oT ynpaBJIsIOLIEro BO3AeHCTBHS U BEIXOJHOTO CUIHAJIA,
Q B) TOJBKO OT BBIXOJHOTO CHTHAJIA.

2.Yto siBasieTcst 00beKTOM ynpasienns B cucreme ®AITY?

Q a) reHepaTop ¢ nepecTpanBaeMoi 4acTOTO;

Q 6) da3soBblit 1eTEKTOP-AUCKPUMUHATOP;

O B) cMecUTeNb.

3.YKauTe BepHOE BhIpazkeHHe 1JIsl IIePeaToOuHOl PyHKIHH pa3soMKHYTO# cucTembl. ['1e
Y(p), X(p), E(p) - nzodpasenns no Jlaniacy BLIXOHOTO CHTHAJIA, BXOJHOI0 CHIHAJIA,
OomHOKH, COOTBETCTBEHHO.

Q@) ,(p) =L

E(p)’
a0 w,m=30
___ Y

S TR X

4.YkaxuTe BepHOe BhIpasKeHHe /1151 TIepeJaTOYHOI (QyHKIUH 3aMKHYTOH cucTeMsl. [1e
W,(p) - nepenaTrodHas GyHKUMSs NPAMOI YACTH CHCTEMBI

11



Q a) W (p)=

=W, (p)’
w
a o) WAp)zﬁng()p);
w,(p)
Q B) W;(P)—m-

S.¥kakute BepHOe BbIpasKeHHe /Il epeJaTouHol GpyHKIUH omuOKu cucrembl. 1e
W,(p) - nepeparoyHasi pyHKUMS NPSAMOIi 4aCTH CHCTEMBbI

Q a) W.(p)=

1+, (p)
w,(p)
QO W.(P)=1"r = ;V ;
+W,(p)
w,(p)
O B} W, () ==
1-W,(p)
6.@yHKIHOHAILHAS CXeMa KAKOI CHCTeMbI KHOEPHETHKH MOKA3aHA HA PHCYHKe?
3 Tano HEEDH Pazozsnt | HEPECTPM_
TeHepaTop | memerrop [ :::t;:(mp
5
Yrpaemw-
$HY e
IMEMEHT

Q a) GAIIY;
Q ©0) AllY;
Q B) APY.
L,

7.Kakoe THIOBOE 3BEHO MMEET NepeaaTouHyio GpyHKuuo Buga W(p) = TR
+ip

Q a) uHTerpupymouee;

Q 0) Oe3pIHEpPIIMOHHOE;

Q B) MHEPIIMOHHOE.

8.Kakoe THIIOBOE 3BEeHO HMeeT IEePEeX0AHYI0 XapAKTEPHCTHKY BHIA
it

a) HHTErpupyIlolee;

0) HHEpLIHOHHOE;

B) mudepeHtmpyronee;
r) kosiebaresnpHOE.

UO00O
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9.Tpu 3Bena ¢ nepexarounbivu pyukuusvu W, (p), W,(p), W,(p) coennnens

ﬂapaﬂﬂeJIBHO. KaKOBa 06111351 nepeuaTquaﬂ (i)yHKlIl/lH TAKOI'o COEHHHEHI/IH?
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.Ykaxure BepHoe BbIpaKeHHe MePeJaATOUHON PYHKIHH CHCTEMBI 115 X, (£)

(1)
X(t)’ W) é @ )
W, (p)
Q a) W (p)= !
a) W, (p) L+ W.(p)- W,(p)
W,(p)
a ow = ; ;
) xZ(p) 1+W,(p)-W,(p)
Q B) W, (p)= 1+W,(p)

6.4. Boripocw puist kouTposst CPC

1.Kak onpenenuts XapakTepuCTUKU Pa30MKHYTON CHCTEMbI aBTOMATUUYECKOTO PEryIHpOBAHHS
10 3aJaHHBIM HYJISIM Y [I0JIFOCAaM N1E€PEAATOYHOM (QYHKIIHH.

2.Ces13b () PpepeHInaNbHOTO YPaBHEHHS CUCTEMBI C MOJIOKEHHEM HyJIeil i TTOJTI0COB
rnepesaToYHoi (pyHKIUHY. '

3.Kak onpenenuTs CTpyKTYpHYIO CXeMY CHCTEMBI 10 3aJaHHBIM HYJISIM H IIOJII0CaM
nepenaTouHon pyHKIHH.

4.Kak onpeeuTh nepeaarounyio GyHKIHIO 3aMKHYTOH CHCTEMBI 110 TIepe1aTOuHOH (yHKIIHH
Pa3OMKHYTOM.

5.Kax onpefieuTh BECOBYIO ()YHKIIHIO CHCTEMBI.

6.Kakx onpenenuTs nepexoaHyro GpyHKIHMIO CHCTEMBI.

7. Onpe/iesienue aMILTATY IHO-()a30BOi XapaKTEePHCTUKU CUCTEMBI 10 TI€PeIaTOUHON (yHKIIHH.
8.Kax naiitu JIAUX cucTeMbl. '

9. Meron noctpoenus acumnrorndeckon JJAUX.

10.Kak onpenenuTh XapakTepucTHUecKOe YpaBHEHHE pa3OMKHYTOM M 3aMKHYTOI CHCTEM.
11.HeoOxoaumoe yciioBHe yCTOHYHBOCTH 3aMKHYTOH CHCTEMBI.

12.Anrebpanyeckuil KpuTepHit yCTOHINBOCTH cHCTEM. MeTo 1 MOCTPOEHUSIOpe IeTUTECi.
13. Onpenenenyie KPUTHIECKHX C TOUYKH 3PEHUsI YCTOHUMBOCTH T1apAMETPOB CHCTEMBI C
UCTIOJIb30BAHUEM ANIre0panyecKoro KpUTepHsl.

14. Meton nmoctpoenus rogorpada MuxaitioBa 3aMKHYTOH CHCTEMBL.

15. Onpenenenue yCcTOMYMBOCTH CUCTEMBI 110 roporpady Muxaitnosa.

16. Meton nocrpoenust rogorpada HailkBucra it CTaTHUECKHUX M ACTATHYECKHX CHCTEM.

17. Onpenenenye ycTOHYNBOCTH CHCTEMBI 110 KpuTepuio HaifkpucTa.

18. Ompesienenye 4acToThl cpesa M Pe30HAHCHOM YaCTOTHI CHCTEMBI 110 Toorpady Haiiksucra.
19. Onpenenenne 4acToThl cpe3a M PE30HAHCHOI YacTOTHI cHcTeMBI 110 JIAUX.

20. Ompenenenne yCTOMYHBOCTH cucTeMBI 110 JIAUX.

21. Kax Haiitu 3anacsl ycroitunBoct cuctemsl 10 ADX u JIAUX.

22 I'paduueckoe NosICHEHUE HIEH KOPPEKIMH yCTOHUMBOCTH cucTeMbl o ADX u JIAUX.

23. MeTozbI KOPPEKIUH HEYCTOHYHBEIX CHCTEM. '
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7.YYEBHO-METOJUMYECKOE W HWH®OPMAIIMOHHOE OBECIEYEHUE
JUCHUITJIMHBI

OcHoBHas tuTEpaTypa

1. IlerpoBa, A.M. ABTomMaTnueckoe ynpasienue: Y4eduoe nocodue / A.M. Iletposa. - M.:
D®opym, 2010. - 240 c.: mn. ISBN 978-5-91134-418-4
http://znanium.com/catalog.php?bookinfo=195454

2.MBumn ,B.IT .CoBpeMeHHast aBTOMATHKA B CHCTEMAax yIpaBIeHHs TEXHOIOIMYECKIMHU
npoueccamu: Yueb.noc. / B.I1. Upmun, MLIO. ITepyxun - M.: HUL] Uudpa-M, 2013 - 400 ¢
ISBN 978-5-16-005162-8 http://znanium.com/catalog.php?bookinfo=363591

3.I'maseipun, B.E. DnieMenTsI aBTOMaTHUeCKUX ycTpoiicTs / ['nassipun B.E., I'nassipun I'.B. -
Hosocu6.: HI'TVY, 2011. - 130 c.: ISBN 978-5-7782-1733-1
http://znanium.com/catalog.php?bookinfo=556873

4. Kmynb, B.A. MonenupoBanue, MccIe10BaHHE U ONITUMHU3ALMS 3aMKHYTBIX CHCTEM
aBToMaruyeckoro ynpasyenus / KXmynas B.A. - Hosocu6.:HI'TVY, 2012. - 335 ¢.: ISBN 978-5-
7782-2162-8 http://znanium.com/catalog.php?bookinfo=558840.

Jomo/HuTEIbHAS JINTEPATypa
5.1Tankparos,B.B. M36pannbie pasiesbl COBpeMEHHO TEOPUH aBTOMATHYECKOTO YIIPABJICHHUSI/
[TankpatosB.B., Hoc O.B., 3uma E.A. - HoBocu6.: HI'TY, 2011. - 223 ¢.: ISBN 978-5-7782-
1810-9 http://znanium.com/catalog.php?bookinfo=548433.
60.ITymkapés, B.I1. PagnoaBromaruka [DeKTpoHHBIH pecype] : ydeGHO-MeTo1rdeckoe nocobue /
B.IL ITymkapés, J[.1O. ITensBun. — Dnektpon.nan. — M. : TYCVYP (Tomcxkuit
rOCYJapCTBEHHBIN YHUBEPCUTET CUCTEM YIPABICHHS M PAAHO0dJIeKTpoHHKH), 2012, — 85 ¢. —
Pexum nmocryna: http://e.lanbook.com/books/element.php?pl1_id=10893
7.Abonnn,A.M.  TeopeTHdyecKHe  OCHOBBI paspabOTKH M MOJEIMPOBAHHUS  CHCTEM
apToMaru3auuu: Y4ebHoe nocodue / A.M. Adonun, FO.H. Iaperopoanes, A.M. ITetposa u ip.-
M.: @opym, 2011. - 192 ¢.: 60x90 1/16. - (Ilpodeccuonanshoe obpasosarue). (0) [ISBN 978-5-
91134-479-5 http://znanium.com/catalog.php?bookinfo=219000

Hepnozmqeclme H31aHUs

OTe4decTBEHHbBIE Ky PHAJIBI: .

e PaguorexHuka;

® PajnOTEXHUKA U 3JICKTPOHMKA,;

e [IpnOOpE! U TEXHHUKA dKCIICPUMEHTA;

e [{udposas 06paboTka cHrHAIIOB.
PedepaTusnbie :xypHabl:

e PaguorexHuka;

® DJIEKTPOHHKA.

3apy0eKHbIe Ky pHAJIBI:

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

8. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE AUCHUIJINHBI
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MarepuansHo-TexHHUecKoe obeceuente TUCIHIITHHDI BKIIOYACT:
* KaenpanbHble MyIbTHMEMHHEBIE cpecTBa (aya. 301-3 u 335-3);
e HabOpHI cl1aii10B 1o BeeM JiekiusaM (0T 15 10 30 ciraiigos mo kask o JICKIIUH);
* 00opy/oBaHKe CrIENMATH3HPOBAHHOI JlaGopatopuu (305-3);

IIpumevanus:
1. Obuiee 4ynca0 MOArOTOBICHHBIX ChainoB Gonee 200, OHH €KEroaHO PENAKTUPYIOTCST U
MOJCPHU3UPYIOTCS B COOTBETCTBUH C PA3BUTUEM TEXHHUECKOH U METOINYECKOM 6a3bl.

Pabovast nporpaMmma MUCHMILIMHEBI COCTABICHA B COOTBETCTBHH ¢ TpeGoBanusmu OIOC BO 1o
HanpasyieHu1o «11.03.01. Pagnorexnukay.

Pabouyro nporpammy cocrasui noi.kad. PT u PC »,715}////3/‘ Apxwunos E.A.

Penensent: Ten. Jlupextop KB Pammocesss, k.1.1. Bormanos A.E.
=/

[Iporpamma ogo0Opena Ha 3acenanuu kad. PT u PC

IIporokos Ne rA ot FL L3 L5

3aBenyromuii kadeapoit PT u PC e Hukurun O.P.

Pabouast mporpamma pacemoTpera w nmoGpeHa Ha 3aceaHNH YYeGHO-METOIHYecKOl
KOMMCCHH HalpaBICHUs

I[TpoTokon Ne & o1 F L AT roza
IIpeacenarens KoMuccuu /f% - Huxurun O.P.
JIMCT IIEPEYTBEPKJIEHU ST

PABOYEN MPOTPAMMBI JUCIUATIMHbI

Pabouas nporpamma onobpena na /22 /& y4eOHBIH roj
[IpoTokon 3acenanus kadeaprr No /ot LK L S /rbﬂa
3aBenyroumit kadeapoii = A 7 /)7/47// S i 7

Pabouas nporpamma on06pena na /e &/ /L yUeOHBIN roj
IIpoTokon 3acenanus xapenpsr Ne / or_/. A4 %?ona
3aBenyromuit kadeapoii . — 7 /ﬂ///// iz

s

Pabovas nporpamma o106pena na y4eOHBIN Toj

IIpoTokon 3acenanus kadeapor Ne oT rojaa

3aBenyromuii kadeapoit
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