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1. HEJIK OCBOEHUS TUCITUTIJINHBI

Iensvu ocBoenus aucHHILIHABI ""KubepHeruka U cucTeMsl ynpap/ieHus'" aBsioTCs:

1. BelpaboTka y cTyqeHTOB MOHUMaHUs (U3WYECKOH CYIIHOCTH aBTOMATHYECKOTO YIIPABICHHSA
U cTabunu3anuu, ee (HopMaIH3alli¥ B BHIE KOHKPETHBIX MAaTeMaTWYeCKUX 3aj1ad, BEIpaboTka
OpeACTaBIeHUH O BO3MOXHBIX HCX0/1aX DU PEIICHUH 3THX 3a/1ad.
2. Ocpoenue IyTeil TEXHUYECKOH peamu3aldd IUHAMHUYECKUX CHCTEM H CHCTEM
ABTOMATHYECKOTO PETYIMPOBAHHS. _ ' _
3. IloarotroBka B 007aCTH MPOEKTUPOBAHKS CHCTEM aBTOMATHYECKOI0 PETYIHPOBAHHUS.
4. IlonrotoBka B 00J1aCTH pafMOTEXHUKH UL pasHBIX cdep npodeccuoHanbHOH NesITeTbHOCTH
CIeHaIuCTa.

® IIPOEKTHO-KOHCTPYKTODPCKOIi;

® [IPOU3BOICTBEHHO-TEXHOIOIMYECKOH;

® Hay4HO-HCCIIEJOBATENIbCKOMH;

® CEpBHCHO-IKCIUTyaTallMOHHOH.

2.MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO
JucnunnuHa « KuGepHeTHKa U CUCTEMBI YIIPABJIECHHUS» OTHOCUTCS K BAPUATHBHOM 9acTUb1.B./IB 4
yae6Horo nukna ofpasoBarenbHolf mporpammelllpenmerom ee wu3ydeHHS  ABISIOTCA
aBTOMATHUYECKHE CHUCTEMBI, LIMPOKO HCMONb3yeMBIE B paHoanmapaType Ui pelleHHs 3a1ad
CEJICKIIMH, GUIbTPAlMK M OLCHWBAHUS, JEMOAYJSALMHM, CHHXPOHM3ALWM CUTHAIIOB,
CTaOMIM3AMK MX JaCTOTHL M aMIUTUTY b, PEINeHHs APYTHX Pa3sHOOOPa3HBIX 3a/1ad.

Bsaumoceass ¢ Opyzumu oucyuniunamu

HUzyuenue kypca «KubepHeTvka ¥ CHCTEMBI ylpaBieHMs» Oa3smpyercs Ha 3HAHMIX,
MOJIyYEHHBIX B KypCaX:OCHOBBI KMOEpHETHKM, BbICIIas MareMaTuka (aupepeHnuanbHOe U
HHTETPAIBHOE MCYUCIICHNE, T depeHIHaTIbHbIe YPaBHCHUS, TEOPHUSI BEPOSTHOCTEH, QYHKIMSA
KOMIUIEKCHOH nepeMeHHOH, oneparopsl @ypee u Jlamnaca,0CHOBBI TeOpHM  LETIEH,
PAIMOTEXHUYECKHE LIENM U cUTrHaibl. IlomyueHHBIC 3HAHWA HCIOJB3YIOTCA B JalbHEHIIEM B
Kypcax "YcrpoiictBa npuemMa M 00paboTKd curHamoB', "YCTpoHCTBa TIeHEpHpOBaHHS U
dopmupoBanns pammocurHanoB”,"OCHOBEl TEOPUM paaMOTEXHMYecKuX cucTeM","OCHOBBI
tenesunenus","[{upposas  obpabGotka  paguoTexHudeckod  uwHbopManuu", "OCHOBEI
IPOEKTUPOBaHHUS PATUOTEXHUYECKUX CHCTEM", OJTy4YeHHBIE 3HAHUS MOTYT OBITH HCIIOIb30BaHbI
Ipd IUIIOMHOM IIPOCKTHPOBAHUH, a TAKXE B IPOLECCE NOATOTOBKM M IIPOBEIEHUS
aBTOMATH3MPOBAHHBIX JabOpaTOPHBIX MCCIENOBAHUH M IIPOM3BOACTBEHHBIX HCIBITAHUH
- paaMoanmaparypel

3. KOMIIETEHIIMA OBYYAIOUIEIOCSsl, ®°OPMUPYEMBIE
' B PE3YJIbTATE OCBOEHHUSA JUCHUITJIMHBI

B pe3ynbTaTe OCBOSHHUS TUCHUILIHHBL00yaIOIUIics JOIKEH:
3HaTh:
- (PU3UYECKYIO CYIIHOCTh aBTOMATHYECKOrO YIIPaBJIeH!s U cTabUIM3aliy,



-METOAUKY(POpPMaNM3alliy AHHAMHYECKHX CHCTEMB BHJIE KOHKPETHBIX MaTeMaTHYECKHUX 3amad
(IIK-17).

-MeTO/1bl POPMUPOBAHHS IPEJCTABICHAN O BO3MOXKHBIX HCXOAX IIPH PELICHHH 3THX 3a1ad.
-IIyTH UX TEXHHYECKOH peaH3aluy.

YMmetn:

-COCTaBJIATh PYHKIHOHATBHEIE B CTPYKTYPHBIE CXEMBI CHCTEM, OCYINECTBIIATE HX CTPYKTYDHBIE
npeobpazosanus (I1K-17);

-BBINIOJIHATE PACcYCTEI OCHOBHBIX XapakTepucTuk cucteM(I1K-17);

-IPOBOJMTh CHHTE3 CTPYKTYPHBIX CXEM CHCTEM aBTOMATHYECKOrO YIIPABAEHHS C JaHHBIMH
MOKa3aTeNAMH ULl KOHKPETHBIX BO3AEUCTBUM U [TOMEX.

Baaners:

-knaccuuKanueii, Tpu3HaKaMy ¥ MaTeMaTHYECKUMH OCHOBAMM aHAIW3a CHCTEM YIIPABJIECHUS,
0cOOEHHOCTSIMH CHCTEM OTpa’kaeMbIX JIMHEHHBIMU 1 HeJlHeHHEIMU Moaensamu (OK-7, [TK-17).
-MaTeMaTHYECKMMH ¥ TEXHHYECKMMM OCHOBAMH IIOCTPOEHHS CHCTEM aBTOMATHYECKOTO
yIIpaBJICHUS;

-IIPOBEJICHAEM AHAIUTHYECKOrO OMHMCAHMS 3JIEMEHTOB PA30MKHYTHIX M 3aMKHYTBIX CHCTEM BO
BPEMEHHOM M 9aCTOTHO# 00J1acTAX B cTaTUYECKOM coctosiHuM U qunamuke (OK-7, ITK-17).
-OCHOBaMM MOJEIMPOBAHUS U CHUHTE32 CUCTEM PaIHOaBTOMATHKH.

4. CTPYKTYPA U COJEPXKAHUE JUCHUILJIMHBI: «KubepHeTnka u cHCTEMBbI
yIpaBJIeHHS»
O611as Tpy10eMKOCTh IUCIMILIMHEI COCTaBIAeT 33av4eTHRIX eauuuiel  (1084acos).
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YacTOTHI. Cucremsl YAIIY,
QAITY. YactoTHsle u ¢hasossie
AOHCKPUMHHATOPBI. CTPYKTYpHBIE
CXEMBI CHCTEM. YTIpaBjseMEIe IO
4acTOTe W  (asze TIeHepaTOpsI.
Tpe6opanus U METOIBI
obecrieueHus TOYHOCTH
peryIUpOBaHu.

. YnipasnseMble 110 yactote u dase
reseparopsl.  TpeGopamis  u
METO/IBI 0OECTEYEeHHUs TOYHOCTH
PeryJIHpOBaHMsL.
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BpeMeHHbIE THCKPHMHMHATOPBl H
uX

XapakTePUCTURUN. PyHKIIHOHAJIHHEI
€ cxeMbl CHCTeM. TpebGoBauus u
MeToan obecredeHuss TOYHOCTH

peryinpoBaHus.
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CHcTeMBl ABTOMaTHYECKOI0
YOPaBIE€HUS JIy4OM  aHTCHHOM
CHCTEMBI. CucTtemsl ACH.
XapakTepuCTHKH " CXEMEI
YTIOBBIX

NUCKPMMHUHATOPOB. OYHKUHOHAILH
ble cXeMbl cucteM. TpeGoBaHus u
METOABl OOecheYeHUs TOYHOCTH

peryavupoBaHHuA.
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€ aCTaTU3MOM pa3HOro Mopsaka.
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Teopus ycTOHYMBOCTH CHCTEM.
Onpenenenue yCTOHYMBOCTH IO
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JUCTEpCHH  IIYMOBOH  olHOKH
cHcTeMbl. CBS3b MaTeMaTHYECKHX
OXHIAHHA W  KOpPEIsLHOHHBIX
GyHkuuit cnyyalHBIX NpoLieccoB
Ha BXOJ€ M BBIXOJE 3aMKHYTOI
CHCTEMBI. Hucnepcus KaK
TOKa3aTeNb TOYHOCTH CIIEXKEHHS.
Koppensuuonnas byHKUHA
owunbKu CIIEXEHHS pu
KOHKPETHOM BO3JEHCTBUM "
3aaHHbIX  CBOMCTBAX IOMEXH.
CnektpanbHas IIOTHOCTE M

JUCTIEpCHA OLTHOKH. . e - . R
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5. OBPA3OBATEJIbHBIE TEXHOJIOTUHA

5.1. AKTHBHBIE H HHTEDAKTHBHBIE GOpPMbI 00yIeHHsI

C memsto GopMEPOBaHMS H pa3BHTHA NPO(ECCHOHATHHBLIXHABBIKOB CTYACHTOB B
y4eOHOMIIPOLECCe HCTONB3YIOTC aKTHBHBIC M MHTEDAKTHBHBIE (DOPMEI IIPOBEHEHUS 3aHATHIl
BCOYCTAHUM C BHEAYNUTOPHOH paboToii: (nabGopaTopHble paGoTHl, KOHTPONBHEIE AYMUTOPHLIE
paboThl, HHIMBHAyaTbHble JOMamHMe paborsl). OOBEM 3aHATHH, NPOBOXMMBIX B
HHTEPAKTUBHBIX (opMax, cocTasiser 274ac (50%).

5.2. CamocrosiTesibHas paboTa cTyaeHTOB

Camocrosrenbhas  (BHeayAuTOpHAA) paboTa CTYNEHTOB BKIIOYAET 3aKpelLICHHE
TEOPETHYCCKOr0 MaTepHala NP MOArOTOBKE K  NPaKTHYECKUM 3aHATUSM, a TaKke MpH
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BBIO/IHEHVA HHINBHIyalbHOM noMammeedi pabGorel. OCHOBA CcaMOCTOSTENBHOH paBoThl -
M3y4Y€HUE JIMTEPATYPBI IO PEKOMEHIOBAHHBIM HCTOYHUKAM U KOHCIIEKTY JIEKIIMH.

5.3. MyasTumenuiiHble TEXHOJOTHH 00yeHHs

Bcee nekuMOHHBIE 3aHATHS MPOBOJATCS B BHAE I[IPE3CHTAIMH B MyJIBTUMEIHMAHOMN
ayIUTOPUH C HCIIOJIF30BAHHEM KOMIIBIOTEPHOIO IPOEKTOpa M IpeAcTaBieHHeM oT 15 mo 30
CJIAMIOB IO KaXI0H JIEKITWH. -

Crynentam npenocraBnsercs KOMIBIOTEPHBIM Kypc JIEKIMM M ONMCAHUS BCEX

nabopartopubix  paboT. KOMIBIOTEpHBIE TEXHONOTMH HCHONL3YIOTCA IS O(GOPMICHHS
n1abopaTopHeIX paboT.

5.4.Jlekunu NpUriameHHbIX CHENHAJIHCTOBR
B pamkax yuebnoro xypca «KuOepHeTnka M CHCTEMBI YIpaBIEHHS» IIPELYCMOTPEHBI
BCTPEUU CHPENCTABUTEIIME POCCHICKHX M 3apyOeXHBIX KOMITaHHHM, BBICTYIUIEHHS M JIEKIIUH
CIICITHAIMCTOB, B YaCTHOCTH: — : -
e JOKTOpa PH3UKO-MaTeMaTHIECKUX HayK, npodeccopa, B.I. Pay,

® JIOKTOpPa TEXHUYECKMX HayK, Ipodeccopa, 3aB. kadeapoit MDOU (r Mocxksa) B.I.
Kapramega.

5.5 PeliTunroBasi cucremMa o0y4JeHus
PelTMHI-KOHTPONIE  TPOBOAMTCS TpH paza 3a ceMecTp. OH NpeamosaraeT OLEHKY
CYMMapHBIX0A/lJIOB IO CJIEAYIOIIUM COCTABJIOIMM: aKTHBHOCTH HAa KOHTPOJBHBIX 3aHSTHSIX;
Ka4eCTBO BBIIOJIHEHHUS JOMAIIHUX PEHTUHTOBEIX 3aJIaHHH H JIaGOpaTopHBIX paboT.

6. OHEHOYHBIE CPEJCTBA VIS TEKYIHEI'O KOHTPOJISI YCTIEBAE-
MOCTH, MPOMEXXYTOYHOM ATTECTAIIUHA 1O HUTOT'AM OCBOEHMUSA
JAUCIHUAILI/IMHBI U Y‘-IEBHO-METOI[I/I'-IECKOE OBECIIEYEHUE
CAMOCTOSITEJbHOMN PABOTBI CTYJAEHTOB

6.1. Bonpocel k 3a4eryno qucunmmiae  «KuGepHeTnka u cHCTEMBbI yIPaBJIEHAD)

1 | [IpuHnMOE! yIipaBneHus

Knaccudukanus cucteM aBTOMaTHIECKOrO YIIPABICHHS

Hcnonp3oBanue 1ud. ypaBHeHHH Al OMUCAHNS JIMHEHHBIX CHCTEM -

Hcnonp3oBaHue nepenaToyHbIX GyHKIMHN 1T ONMCAHUS THHEHHEIX CHCTEM

Hcnonp3oBanne nepexofHoN QYHKIMY Ul ONMCAHHUS JTHHEHHBIX CHCTEM.

O\lm.{.}b-)l\)

Hcnonp3oBaHue 4acTOTHBIX mepeaaTouHbX GyHKImH 1 ADX 17s onucaHus THHERHEIX
CHCTEM

Jlorapudmuueckas AUX, Acumnroruueckas JIAUX

Hcnonp3oBanne BecoBoi (YHKIMY Ul ONHCAHMS JINHEHHBIX CHCTEM

IIponopuroHaIbHOE 3B€HO

VieansHoe HHTErPUPYIOIIEe 3BEHO

— = \O |00
D

Wrneanbhoe nuddepennvpyronmee 38eHO



12

Aneprosudeckoe 3BeHO NEPBOTO MOPSIKa

13

QopcHpyIOIIee 3BEHO

14

KonebarensHOE 3B€HO BTOPOT'O NIOPAJKa

iS

CtpykTypHBIC CXeMbI cucTeM PA M METOBI HX Tpeobpa3oBaHus

16

Ilepenaro4nsie GyHKIHH PA3OMKHYTON CUCTEMBL, 3aMKHYTOH, [1s OMIHOKH 110
BO3JIEHCTBHIO, JUI OINMOKH 10 IOMEXE

17

[lepenatounsie GpyHKIHN PA3OMKHYTOMH CHCTEMBI, 3aMKHYTOH, ISl OLIUOKH O
BO3JICMCTBUIO, /ISl OLUMOKH I10 IIOMEXe

18

MeToauKa OTBICKAHUS IOBEICHUSA yl'IpaBJ'li[eMOfI BEJIMYMHEI M OMMUOKH B CUCTEME.

19

YV cTaHOBMBINMICS BpEMEHHOM pexuM npu paGoTe cucteMbl. OThICKaHKE YCTaHOBUBLICHCS
¢yuxmm onmbku. Teopema 06 yCTaHOBHMBIIEMCS 3SHAYCHHUH.

20

CranmapTHas (opMma OpEACTAaBICHUS IepefaTouHOH (QYHKIHM DPa3OMKHYTOH CHCTEMEI,
Mopsimok  acratusma  cucteM. JIoGpoTHOCTH /mepenarodssle (YHKUMH CHCTEM IO
HOJI0XXEHHIO /CTATHIECKOM/, 10 CKOPOCTH, IO YCKOPEHHIO '

21

CHCTeMBI aBTOMATHYECKOM MoACcTpoiiku 9acToThl. OCHOBHBIE TpeOOBaHUS

22

YactoTHble U (a30Bble JUCKPUMHUHATOPEI

&)

YAITY. CtpykTypa 3BEHLEB.

24

CrpykrypHas cxema YATTY. Xapaxrepuctuky 3peHbeB YAITY

25

Tounocts paboTsl HAITH

26

Pa6ora YAITY npu 601bIIHX PacCTPORKaX YACTOTEHI

27

28

@QAITY. CtpykTypa 3BEHBER S -
CrpyxrypHas cxema PAIIY ‘

29

pepenarounas Gpynkuus GAITY. Tounocts paGoTsr PAITY

30

HpHMCHCHHe CHCTEM aBTOHOIICTpOﬁKH JaCTOThI

31

CCBIIW. Hasuauenue

32

CrpykrypHas cxema CCBIIH u xapakrepiucTHKH 3BEHBCB

33

Craruueckas JAUCKpHMHHAIIMOHHAaA XapaKTePUCTHKA BPECMECHHOI'O JUCKPHUMHAHATOPA

34

CCBIIU xak uMmyabcHas cucrema. Ilepexonnas xapakrepuctuka CCBIIN

35

Cucrema ACH. ITpHHIMIIE TOCTPOEHHUS YTIOBBIX IMCKPUMHUHATOPOB

36

CrpykrypHas cxeMa ACH 1 XxapakTepuCTHKH 3BEHLCB

37

Iepenarounas dyukuus ACH.Toynocts paborst ACH

38

AHanu3 THHEHHBIX cucTeM PA npu ciry4aifHBIX BO3JEHCTBUAX

39

OmnpezeneHne QUCIEPCHH OIIHOKH CHCTEMBI TIPH CIIyYaiHOM BO3ACHCTBUN

40

OnTuMu3anus CHCTEM aBTOMaTHUYECKOTI'0 yIpaBJICHUA

6.2. 3apauuda oag PT'P

ITo 3a7aHHEBIM MOTIOCAM HepeJaTouHoM (YHKUMA PA3OMKHYTOR CHCTEMBI aBTOMOJICTPOHKH
9aCTOTHI HAWTH:

1. JuddepennpaapHoe ypaBHEHHE CHCTEMBIL.

2.Ilepenatounyto GYHKIHIO 3aMKHYTOW CHCTEMBI.

3.CTpyKTypHYIO CXEMY CHCTEMBL.

4.AYX.

5.049X.

6. BecoByto GyHKIHIO.

7. [lepex0qHYIO XapaKTEPHCTHKY.
8. ADX.




9.JIAYX acumnrotudeckyo JIAUX.

10. ITpoananu3upoBath yCTOMYMBOCTE CHCTEMBI MeTOAaMu Payca, Muxaiinopa,Haitkucra, no
JIAUX

11.0npeaenuTh TOYHOCTHBIE XapaKTEPUCTUKH CUCTEMBI.

11. JlaTh pexoMeHAAMH IO 00ECIIEUEHUIO YCTOMYMBOCTH B CIIy4ae HEYCTOMYHUBONA CUCTEMBL.
OnpenenuTs 3an1achl YCTORYUBOCTH B ClIy4ae YCTOHYHBOM.

6.3. TecThl /15l peHTHHI-KOHTPOJIA
PEATHHI-KOHTPOQJIL 1

1.YT0 TaKoe MOPSIAOK ACTATH3MA CHCTEMBI?
O a) KONMYECTBO 3BCHBEB.
Q 6) KOJIMYECTBO HHTETPATOPOB B IIPSIMOM BETBH CXEMBI
O B) ofiliee KOJUYECTBO HHTETPATOPOB B CXEME.

2.3BeH0 BTOPOro NopsaaKa padoTaeT B aNepHOJHYECKOM pPEKHME eC/Ii KOPHH
XapaKTePHCTHYECKOr0 YPABHEHHS

O a) neHCTBUTENBHBIE IOJIOKUTENBHEIE
0 O)nelicTBUTENbHBIE OTPULIATEIbHEIE
O B) KOMIUIEKCHO CONPSIKEHHBIE

3. BecoBasi pyHKIHS 3BeHAa HMEET Pa3MEPHOCTh
a a)llc.

Q 6)c.

Q B)be3pasmepHa. - ) ) _
4. Kpurepnii Payca-I'ypBHua yeToiiYHBOCTH CHCTEM OTHOCHTCH K
O a) xiaccy anredpanyeckux KPHTEPUEB.

Q ©O)kmaccy 4aCTOTHBIX KPUTEPHEB.

O B)KJacCy BpEMEHHBIX KPUTEPUEB

5.Ilopsok cHCTeMbI aBTOMATHYECKOT0 YIIPAaBJICHHS ONpeIesieTcs
0 a) DOpPSAKOM XapaKTePHCTHYECKOTO YPAaBHEHHS
0O 6) KonudecTBOM MU} EPEHITUPYIOIIIX 3BEHBEB.
O B) KOIHYECTBOM WHTEIPHPYIONIUX 3BEHEEB.

6. XapaKkTepHCTHYECKOE YPABHEHHE CHCTEMBI 3TO

O a) 3HaMeHaTelb epenaTouHoN QyHKIIH

O ©6) yuCIMUTENh NepeJaTouHoN QyHKLIUH.

Q B) nepenarounas GyHKIUS 11 OMIMOKH 10 BO3JEHCTBHIO.

7. I1pH Moc/Ie0BATEILHOM COeTHHEHHH 3BeHbEB CHCTEMBI LISt HAX0KIAEHUS
pe3ybTHpYIOmeil mepeaaToO9Hol PyHKINH epeJaToOuYHbIe (PyHKIUH 3BEHbEB
Q a) cknaJBBaAKTCA

O ©6) nepeMHOXAIOTCs

Q B) nenATcs.

8. . [Ipn mapanneJbHOM COeJHHCHUH 3BEHbEB CHCTEMBI /IS HAXOKICHHUS
pe3yabTHPYIOIeli nepenaTouHoi GyHKIUM nepeNaTovHbie GyHKUHU 3BeHbEB



Q a) ckiagsIBaroTCA
Q ©0) nepeMHOXAOTCS
Q B) gensTcs.

9. YacToTa cpe3a cucTeMbl 3TO YaCTOTA HA KOTOPOH BLINOJIHAETCS C/IeXyloliee yCJI0BHe
O a) AYX cucteMbl IpUHUMAET 3HaYeHMe].

Q 6)AUYX cucreMsl cTaHoBHTCs paBHOH 0.

A B) ®UX cucTeMbl CTAHOBUTCA PABHOM 180°.

10. Pe3onaHcHAs 4aCTOTA CHCTEMBI 3TO YACTOTA HA KOTOPO# BBINIOJHAETCH c/ielylomee
ycaoBHE

O a) AUX cucremsl IpUHAMAaeT 3Ha4eHuel.

O 6)AUX cucteMsl CTAaHOBHTCS paBHOIi 0.

Q B) ®UX cucTeMsbl CTAHOBUTCSA PABHOR 180°.

S

PEUTUHI-KOHTPOJIb 2 _ ;

1.Heo6xoaumoe ycaoBUe YCTORIHBOCTH CHCTEMBI ABTOMATHYECKOTO pery/idpoBanus?
O a) paBeHCTBO HYIO KO3GbOHIMEHTOB XapaKTEPUCTHIECKOTO YPABHEHNUS,

O 6) k03 QUIHEHTH XapaKTEPHCTHIECKOTO YPABHEHUSA JOJDKHEI OBITH OOJIBIIE HYJIS,

QO B) k03P PHUMEHTHI XaPAKTEPUCTUIECKOrO YPAaBHEHMS NODKHEI OBITH MEHBILE HYJIS.

2.T1o kpurepuio ['ypBHIA cHCTEMA YCTOHYMBA, eC/IH BCe ONPeIeTHTeTH MATPHIbI
T'ypuna - -

Q a) 6omsime 0;

Q 6) passsl 0;

Q B) mesbine 0.

3.IIo xpuTepuro MuxaiinoBa cHcTeMa HAXOAHTCS HA IPAHMIE YCTOHYHBOCTH, €C/IH
rogorpad xapakTepucTHIecKOro BeKropa

O a) mpoXOoauT Yepe3 Hayajuo KOOpAUHAT,

O 6) npoxoauT Yepes TOUKy ¢ koopaunaramu (-1,0); -

O B) mpoxomut yepe3 Touky (1,07)).

4.ITo xpurepuio HaiikBHcTa cHcTeMa ycToiuuBa, ecid rogorpag AUX pa3oMKHyTokH
CHCTEMBI 0XBATHLIBAET TOUKY ¢ KOOPAHHATAMH

a) (0;0));

6) (1;,0);

B) (-1;04);

r) (-13).

oo0Dbo

5.110 TeopeMe 0 KOHEYHOM 3HAYMEHHH YCTAaHOBHBIICECSI 3HAYMCHHE BBIXOJHOI'0 CHTHAJ1a
OINIpPEAC/IICTCHA BEIPAKCHUEM, [T1€ I’V3 - mepeaaToyHad (l)yHK[ll/lH CHCTEMDbI.

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

6.YcraHoBHBIIEeCs 3HAYEHHE BHIXOJHOI'0 CUTHAJIA B IEPEX0HOM Ipouecce papHo 0,
ecan

U a) cucrema craTuyeckas;



O 6) cucTeMa acTaTHYeCKasi;
O B) chcTema acTaTHyeckas nopsaaka Gosee 2.

7.V cTaHOBHBIIAsiCA OMIHOKA ACTATHYECKOH CHCTEMBI OT NPHJIOKEHHOI0 HA BXO/1€
po3aeiicTBHSA ‘ ' '

Q a)pasHa0;

O B) MPONOPLUHOHATBHA KO3(G(UIHEHTY Nepeain CHCTEMEL,

O r) o6paTHO MPOMOPUHOHANbHA KOIQUIMEHTY Nepeatn CACTEMBI.

8.VKasKuTe B/ IIEPEX0HOr0 MPOHecca yCTOHUBOM CHCTEMBI
Y0

h(t) §

O B) 4

9.VkaxuTe BePHOE BHIPAKEHHE /15 MePeJaToOIHON QyHKIAH ¢dopcupyromero 3peHa
Q a) W(p)=k(1+1p);

a 6 W(P)=zl—+?p;;
__kp
Q B) W(p)————(1+ )

10.Vka:xuTe BH] NepeX0oIHOH XapaKTepUCTHKH H30APOMHOr0 3BeHA € nepexaToYHoOH

ysemes W (p)= T4 1P)

10



h(t)

7

—a

>
Q a) E
D

=

Q 6) t

h(t)
>
Q B) L

PEMTUHI-KOHTPO.IB 3 -

1.0T1 yero 3aBHCUT CHTHAJ ynpaBJ/i¢HUSA B PA3OMKHYTBIX CHCTEMAX panuoaBTomaTnKn?

O a) TONBKO OT YIPABISIOLIETO BO3ACHCTBUS,

O 6) oT ynpasIIsIOLIEro BO3AeHCTBAA U BEIXOJHOTO CUrHAIA,

O B) TOJBKO OT BEIXOJHOI'O CUTHANA.

2.Yto sBasieTcst 06beKTOM ynpasaenns B cucTeme GAITY?

Q a) regepaTop ¢ epecTpanBacMoi 4acTOTO;

Q 6) pa3oBbIi ACTEKTOP-AUCKPUMHHATOP;

Q B) CMECHUTEIb.

3.VKaKHTe BepHOE BhIPaKeHHe 1Jis TlepefaTouHoil GyHKIMA pa3oMKHYToii cucTembl. I'/1e
Y(p),X(p),E(p) - n3o0pazkenns no Jlamiacy BbIXOAHOI0 CHI'HAJIA, BXOHOI0 CHIHAIIA,
omuOKH, COOTBETCTBEHHO.

a a) W,,(p)é%; - |
a 6) W,,(p)=%;

_ Y(p)
IR0 xG)

4.YkaxuTe BepHOE BHIPa:KEHHeE /15 epeaaToaHol pyHKINM 3aMKHYTOH cucTemel. I'e
W,(p) - mepenaTodnas Gpynkius NPAMOH 4aCcTH CHCTEMBI

11



Q a) W, (p)=

1+ W,(p)’
|74
a 6) Wg(p)=1—+;—,,(%;
W -
a 5 W,(p>=1—_;,,i%.

5.YkaxxuTe BepHOE BbIpaskeHHe sl nepegaTouHoii GpyHKUMU OMHOKH CHCTEMBI. e
W,(p) - mepenarounas $yHKIMA NMPAMOH YACTH CHCTEMBbI

a a) We(p)=m;
14 ; e
a o) We<p>=l—;;,f—‘?5; '
|74
Q B) We(P)=1—_';V—(%5-

6. DYHKIMOHAIBLHAA cXeMa KAKO0H CHCTEMbI KHGepHeTHKH N0KA3aHA HA PACYHKe?

STanoEE $azomsrit | . Hepeczpan—
——%J BAEMELH =
meTexTop [~

i TeHEpATOP

Vrpazmamo-
$HY pdt

IMRNEHT

Q a) ®AIIY; ; &

Q 6) AllY;

Q B) APY.

7 Kakoe THIIOBOE 3BEHO MMeET mepeiaTounyio GyHkmo suaa W(p) = : lT 2
+1ip

0 a) UHTErpUpYIOIIEE;

O 6) Ge3bIHEPLMOHHOE;

O B) HHEPLUHOHHOE.

8.Kakoe THIOBOE 3BEHO MMEET MEPEXOAHYI0O XapaKTePHCTUKY BHAA -

O

a) MHTETPUPYIOIIEE;

0) MHEPIIKOHHOE;

B) muddepennmpyroee;
r) KonebaTenbHOe.

o000



9.Tpu 3Bena ¢ nepegatounbiva dyukunsmu W, (p), W,(p), W,(p) coennnens:

napajieabHo. KakoBa o6mas nepenaroqnas GyHKIHA TAKOro coeHHeHHA?
Q a) W(p)=W,(p)+W,(p)+W,(p);

Q 6) W(p)=W\(p)-W,(p)-Wi(p);
Q 8) W(p)=W,(p)/ W,(p)/ W (p).
10.YkauTe BepHOE BbIpaXkeHUeE NMePeaToOYHOoi PYHKIHNE CHCTEMBI A X, (1)

(1)

¥

- W, (p)
QA= T oy W)
B W,(p) :
a 6) sz(p)—l.*.[/Vl(p)Wz(p)’
B) WXZ(p)— 1+W2(P)"'.' | ' -

6.4. Bonpocsi nis kouTpoas CPC

1.Kax onpeaeuTh XapaKTCpPHCTHKH Pa3OMKHYTOM CHCTEMBI aBTOMATHYCCKOTO PEryTHpOBaHHs
110 3aJaHHBIM HYJISAM M IIOJIEOCaM NeperaToyHoN QyHKINH.

2.Cs3b mudPepeHIIHaIPHOTO YpaBHEHHU CUCTEMBI C MOJI0XKEHHEM HYJIEH U MOIOCOB
nepeaToYHoN QyHKIUH.

3.Kak onpenenuts CTpYKTYPHYIO CXEMY CHCTEMBI 110 3aJaHHBIM HYJISIM H IIOJIFOCaM
nepefaTouHoOR QyHKIMH. - -

4 Kax onpeJeNuTh IepeaTouHy0 QYHKINIO 3aMKHYTOH CHCTEMBI 110 IIepeIaToMHON QyHKIUK
Pa30MKHYTOI.

5.Kak onpeaenuTs BECOBYIO YHKILHUIO CHCTEMBI.

6.Kax omnpeenuTh epexonHyto GYHKIMIO CHCTEMBL

7. OnpefeneHne aMIUTHTY AHO-(a30BOU XapaKTEPHCTHKH CHCTEMBI 10 MIEPENaToYHON QyHKINH.

8.Kaxk naittu JIAUX cucteMsl. :

9. Metox nocrpoesus acuMnroruueckon JIAUX.,

10.Kak onpeaenuTs XapakTepUCTHIECKOE YpaBHEHUE Pa3OMKHYTOH M 3aMKHYTOM CHCTEM.
11.Heo6xonumoe ycaoBHe YCTOWIHBOCTH 3aMKHYTOH CUCTEMEI. ,
12.Anrebpanueckuii KpUTEPHil yCTOHYMBOCTH cuCTeM. MeTo MOCTPOECHUAONIPENEIUTENCH.
13. OnpesieneHue KPATHIECKHAX C TOUKH 3PEHUS YCTOHYMBOCTH IIaPAMETPOB CHCTEMBI C
UCIOJIL30BaHNEM anreOpanyecKoro KpUTEpHs.

14. Metox noctpoerus rogorpada Muxalinosa 3aMKHYTOH CHCTEMBI.

15. Onpezenenne yCTOWIHBOCTH CHCTEMEI 1T0 rogorpady Muxaiiinosa.

16. MeTox nocTpoenus rogorpada Hallksucra JIs CTATHYECKAX U aCTATHIECKHX CHCTEM.
17. OnpeneneHue yCTOMIMBOCTH CUCTEMEBI IO KpuTepHio Haiiksuera., -

18. Onpenenenue 4acTOTH cpe3a U Pe30HAHCHON YaCTOTH CUCTEMBI II0 roz[orpaq)y Hatixksucra.
19. Onpenenenue 4acToThl cpe3a U pe30HaHCHOH YacTOThI cucTeMsl 1o JIAUX.

20. Onpenenenue ycTroHduBOCTH cucTeMBl o JJAUX.

21. Kaxk HaiiTu 3amacsl yetoitunBoctr cucrtemel 1o AOX u JIAUX.

22 I'paduueckoe TOACHEHHE HIieU KOPPEKIMHU ycTORYUBOCTH cucTeMbl o ADX u JIAUX.
23. MeTtonsl KOPPEKIIMH HEYCTOHYUBEIX CHCTEM.
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6.5. Boipocs! a1 epeaTTecTalMy

1.MeTonp! nOoCTpOeHHS TEHEPATOPOB YIIpaBseMbIxX HanpsokeHueM (I'YH).

2.I'VH Ha onepallMOHHBIX YCHJIUTEIIEH.

3.I'YH Ha ocHOBe reHeparopa ¢ He3aBUCHMBIM BO30YXKICHUEM.

4 PeakTHBHBIE 3IEMEHTHI UCMONIB3yeMble B [ YH.

5. Xapaxrepuctuku ynpasieHus ['YH.

6. PaboTa cucTEMBI YaCTOTHO aBTOMOJACTPOIKY YAaCTOTHI IPH OOMBIIMXPACCTPOIKAX YaCTOTHI.
7. CucTeMa clieXeHHUs 32 BpEMEHHBIM NOJIOKEHHEM HMITYJIBCHOTO CHTHAJIA.

8. IIprHIIHIIBI HOCTPOEHHUS BpEMEHHBIX TUCKpUMHHATOPOB (BJT).

9. luckpUMUHAIMOHHAS XapaKTePUCTHKA BPEMEHHOI0 JUCKPHMHHATOPA.

10. 3aBucuMOCTE XapakTepucTUK B/l OT COOTHOIIEHHS JUIMTENBHOCTENH UMITYJIECOB.
11.Ilepenatouenas GpyHKIHS NPUBEISHHON HEIIPEpHIBHON YaCTHU CUCTEMBI aBTOMAaTHYECKOTO
conmpoBoXxAeHus 11enu no gansHocTH (ACD).

12. TounocTHEIE XapakTepucTUky cucteMsl ACL.

7.YUEBHO-METOANWYECKOE U HWH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCIHHATIJIMHBI

OcHoBHas quTEpaTypa

1. IMerpora, A.M. ABTOMaTHYecKoe ympasieHue: YuebHoe nocodue / A™M. Ilerposa. - M..:
®opym, 2010. - 240 c.: un. ISBN 978-5-91134-418-4
http://znanium.com/catalog.php?bookinfo=195454

2.Bmun ,B.IT .CoBpeMeHHas aBTOMaTUKa B CUCTEMaX YIPABJICHUS TEXHOJIOTHYECKUMU
nporeccamu: Yue6.noc. / B.IL. Uemmu, M.IO. Ilepyxun - M.: HULI Undpa-M, 2013 - 400 ¢
ISBN 978-5-16-005162-8 http://znanium.com/catalog.php?bookinfo=363591

3.I'mazeipun, B.E. DnemenTs! aBToOMaTuyeckux yctpoicTs / I'naszeipun B.E., I'maseipun I'.B. -
Hosocu6.:HI'TY, 2011. - 130 c¢.: ISBN 978-5-7782-1733-1
http://znanium:.com/catalog.php?bookinfo=556873 =

4 Xwmynp, B.A. MoznenmupoBanue, NcclieJOBaHNE U ONTHMU3AIMS 3aMKHYTEIX CUCTEM
aBToMaTHdeckoro ympaeiaenus / Xmyns B.A. - HoBocu6.:HI'TY, 2012. - 335 c.: ISBN 978-5-
7782-2162-8 http://znanium.com/catalog.php?bookinfo=558840.

v

JomoaaNTEeIbHAS JIUTEPATYpA
5.11anxparos,B.B. U36pannbie pa3nens! coBpeMeHHOH TEOPUU aBTOMAaTHYECKOTO yIIpaBIeHHs/
[TaukpatorB.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.Ilymkapés, B.I1. PagnoaBTomartuka [ DneKTpoHHEIH pecypc] : yuebHO-MeToandecKoe rocobue /
B.IL. ITymkapégs, 1.10. llenssun. — DnextpoH.mad. — M. : TYCVYP (Tomckuit
rOCyIapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPaBIEHHUSA U PAIHO3JIEKTPOHUKH), 2012. — 85 ¢. —
Pexum nocryna: http://e.lanbook.com/books/element.php?pll_1d=10893
7.Adonun ,A.M. TeopeTrueckue 0CHOBBI pa3pabOTKH U MOJCTUPOBAHHS CUCTEM
aBTOMaTH3aLMu: YuebHoe mocobue / A.M. Adponun, 10.H. Ilaperoponnés, A.M. Ilerposa u Jp.-
M.: @®opym, 2011. - 192 c.: 60x90 1/16. - (ITpodeccuonansHoe o6pasopanue). (0) ISBN 978-5-
91134-479-5 http://znanium.com/catalog.php?bookinfo=219000
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OTeuecTBeHHBIE KYPHAJIBI:

e PamnoTexXHHKa;

e ParuoTeXHUKA U 2NIEKTPOHHKA;

o [IpubOpEI U TEXHUKA SKCIEPUMEHTA,

e [[u¢pposast 06pabOTKa CUTHAIIOB.

PedepaTuBHBIE KypHAJIbI:

e PaguoTexHuKa;

® DJIEKTPOHHKA.

3apy0e:xHbIe )KypHAJIBI:

e IEEE Transactions on Communications;

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

8. MATEPUHAJIBHO-TEXHUYECKOE OBECHEYEHHE JUCHHUILIMHbI

MarepuamsHO-TeXHUUecKoe obecreueHue TUCHAIUIMHEL BKIIOYAET:
s kadenpanbHBIe MyJTbTHMeIUIHbIE cpeacTsa (aya. 301-3 u 335-3);
e Habopsl crainoB no BeeM JiekiuaM (0T 15 1o 30 cnaiioB Mo Kaxao0# IeKuun);
¢ o0opyzoBaHue CHEIUHATU3UPOBaHHOM Tabopatopus (305-3); =

IIpumeyanus:
1. OO6iee 4HCIO MOATOTOBJCHHBIX ciaiifioB 6onee 200, oHM €XEromHO PENaKTHPYIOTCS U
MOJIEPHU3UPYIOTCS B COOTBETCTBUH C Pa3BUTHEM TEXHHYECKOH U MeTOAMYECKOM 6asbl.

PaGouas mporpamMma AHCIMILTHHEI COCTaBleHa B cooTBeTcTBHM ¢ TpeboBanmamu PI'OC BO mo
nanpasneHuo «11.03.02. MHbOKOMMYHHUKATIHOHHBIE TEXHOJIOTUMY Y CUCTEMEI CBS3H.

Pa6ouyto nporpamMmy cocrasui pou. kag. PT u PC c% Apxunos E.A.
Penenzent: // ' I'en. upexTop KBPanunocssss, k.1.5. Borganos A E.
[Tporpamma oroGpeHa Ha 3aceqanuu kad. PT u PC

Mpotokon Ne - A5 - or &. 0%, /57~ - -

3aenyromuii kKadenpoit PT u PC | Huxutuu O.P.

o

Pabouas nporpaMma paccMOTpeHa u 000peHa Ha 3acelaHid yueOHO-MeTOANYEeCKOH
KOMHCCHH HallpaBJICHWs

IIpoTokom Ne S0 or KL% 5T roaa
IIpencenarens KOMHCCHA ,A

Huxutra O.P.

15



JIMCT IIEPEYTBEPX/IEHHW S
PABOYEN ITIPOT'PAMMBbI JUCITATLINHBI

Pabouas nporpamMma ogobpeHa Ha e fz / & yuebHEI’ rox
IIporokon 3acenanus kadeapni No / or W /7 roga _
3aBenyromuii Kadgenpoi %’ Z7, /%%,(7// Jit }7

PaGouas mporpamma onobpeHa Ha /¥ / e y4eOHBIH TO

TTpotokorn 3acexanus kapeapu Ne /ot £ &) Y Goma
3aBenyromuii xadenpoit . vl - B /g/ﬂ//);/ A7

—

Pabouas mporpamma onobpeHa Ha /z%Z /g y4eOHBIi rof

IIpoToxon 3acenanus kadeapst e/ , Cf. /67
3apeyromuii kadenpoit > 7o ez 0772 27
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JIUCT INIEPEYTBEPXKIEHHUA
PABOYEM ITPOI'PAMMABI

Pabouas nporpaMma ogo6peHa Ha _/ f 42 ‘27 y4eOHbIH rof
[IpoTokon 3acenanns kadenpsl Ne £ 0T 7:1 Ya A Aona
3aBenyromuii kadenpoit B o et / 7 /f//, Gy s A

r

rd

PaGouas nporpamma onobpeHa Ha 7Z 4 ( ot y4eOHBIH roj
[Iporokon 3acenanus kaheapsr Ne /A/ /0}‘// Of/ // roga

3aBenyromuit kabeapoit 7 F7 %’ﬂ/ 2 Jot A7
- //

Pabogas nporpamma omobpenana  y4eGHBIHA rof

IIporokon 3acenanus kahenpbr No oT roja

3aBenyromui Kagenpoi




