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1. EJIX OCBOEHUSA U CHUIIIIMHbI

Hensamu ocBoenus AucHUIIAHDBI '"OCHOBBI KHOEPHETHKH'' SBJIAIOTCH:
1. BeipaboTKka y CTyJ€HTOB MOHMMaHUs (HH3MUYECKOH CYIIHOCTH aBTOMATHYECKOIrO YIIpaBICHUS
U crabuwin3anuu, ee GopManu3aliy B BHIE KOHKPETHBIX MaTeMaTHYeCKHX 3ajad, BIpaboTKa
[PEJCTAaBICHUHA O BO3BMOXKHBIX HCX0JIaX IPU PELICHUH ITUX 3ajau.
2. OcBoeHHME IyTeHd TEXHUUYECKOW pealid3allid JUHAMHYECKHX CHCTEM M  CHCTEM
aBTOMAaTHYECKOr'0 PeryIMpOBaHUsl.
3. IlogrotoBka B 00J1aCTH NPOEKTUPOBAHUS CUCTEM aBTOMATUYECKOTO PETYJIUPOBAHHUSL.
4. [TogroroBka B 00;1aCTH PaJIMOTEXHUKU AJIs pa3HBIX cdep mpodeccHoHaNTbHON AesSTeNbHOCTH
CIIELIUAIMACTA.
IPOEKTHO-KOHCTPYKTOPCKOM:
IIPOM3BO/ICTBEHHO-TEXHOJIOI MUECKOH;
HAy4YHO-UCCIIEN0BATEILCKOM;
CEpPBHUCHO-3KCITyaTallMOHHOM.

2.MECTO JUCHUIIJINHBI B CTPYKTYPE OIIOII BO
Jucnumiraa «OCHOBBI KHOEPHETHKH» OTHOCHTCS K BapHATHBHOW YacTH JAMCIIUILIHH
(b1.B.JIB.4). Mucuumimua "OcHOBbI KHOEpHETUKH" SIBIIIETCS  OJIHOM W3 0a30BbBIX
0OIIenHKEHEPHBIX TUCIHUILIH. [IpeMeToM ee u3yueHHs BBICTYIAIOT OOIIHE METO/IbI OTTHCAHHS
JMHAMHYECKMX CHCTEM, 3aKOHOMEPHOCTH MPOIIECCOB CaMOpPEryJIHpOBaHHUS B CHCTEMax,
IpOLeypbl aBTOMATHYECKOrO YNPABICHHUS, pPEeryJHpOBaHMs, CTaOWIH3ALUH, YCTOWYHBOCTH
CJIOKHBIX CHCTEM.

B3aumocease c opyzumu oucyuniunamu

Nzyuenne kypca «OCHOBBI KUOEpHETUKH» Oa3upyeTcs Ha 3HAHMSX, MOJYYECHHBIX B
Kypcax: BBICIIAS MaTeMaTuka (auddepeHunanrbHoe W HMHTErpalbHOE HCUHUCIIECHHUE,
nuddepeHIaIbHble YpaBHEHUS, TEOPHUSl BEPOSITHOCTEH, (QyHKIUS KOMIUIEKCHOM NEPEMEHHO,
onepatopsl Dypbe u Jlamnaca, OCHOBBI TEOpHM LieTIEeH, pPaJMOTEXHUUYECKUE LENH M CHUTHAJIBL.
[TonydyeHHble 3HAHWS HCIOJNB3YIOTCS B JajbHeWlleM B Kypcax '"YCTpolcTBa npuema H

0o0paboTku CUTHAJIOB", "VcrpoicTBa reHepUpPOBaHHUS U dbopMupoBaHUs
pamuocurHanoB'," OCHOBEI TEOpUHU PaTMOTEXHUYECKUX cucteM","OCHOBBI
tenesunenus’,"[luppoBas  obpaborka  paamorexnuyeckoit  uHGopManuu',  "OCHOBBI

IPOEKTUPOBAHHUS PAIMOTEXHUYECKUX CUCTEM', IIOTyUYeHHBIE 3HAHUSI MOTYT OBITh MCIIOJIb30BaHbI
IpH JUIJIOMHOM [POSKTHPOBAaHMH, a TaKXKe B IIpoIecce IIOATOTOBKH M IPOBEJICHUS
ABTOMATU3UPOBAHHBIX JTA0OPATOPHBIX HCCIENOBaHMH W  TPOM3BOICTBEHHBIX HCIIBITAHUH
pazmoanmapaTypsl.

3. KOMIIETEHIUHU OBYYAIOILIEI'OCs, ®POPMHUPYEMBIE
B PE3YJIbTATE OCBOEHUs JUCHUITJIMHBI

B pe3ysbTare 0OCBOCHHUS AUCIMITIMHBL, 00y4aloIUHCA JO/KEH:
3HaTh:



- (PU3UYECKYIO CYIIIHOCTh aBTOMATHYECKOT0 YIIPaBJICHUS U CTaOUIIM3ALUH,

-METOAMKY (hOpMaIH3alii JIUHAMHYECKUX CUCTEM B BUJI€ KOHKPETHBIX MaTeMaTU4eCKHX 3aJa4
(OIIK-1).

-MeTObI HOPMHPOBAHHS PEICTABICHUH O BO3MOXKHBIX HCXO/aX IPU PEIICHUU STHUX 3a/1ad.
-IIyTH UX TEXHUYECKOH pealu3aluu.

Ymern:

-COCTaBJIATh (YHKIIHOHATIBHBIE U CTPYKTYPHBIE CXEMBI CHUCTEM. OCYILECTBISATh MX CTPYKTYPHBIE
npeobpaszopanus (OIIK-1);

-BBINOJIHATH PacyeThl OCHOBHBIX xapakTepucTuk cucteM(OIIK-1);

-[IPOBOJIUTH CHHTE3 CTPYKTYPHBIX CXE€M CHCTEM aBTOMATHYECKOrO YIPABJIECHHS C JAHHBIMH
[IOKa3aTe/IsIMH JIJI1 KOHKPETHBIX BO3/I€UCTBUHU U IIOMEX.

Baapers:

-KJaccu(uKaimei, Ipu3HakaMi ¥ MaTeMaTH4eCKUMU OCHOBAMH aHAllM3a CHCTEM YIIPABIICHUS,
0COOEHHOCTSIMH CHCTEM OTPa)KaeMbIX JINHEHHBIMH U HenHeHHbIMU Mozensamu (OK-7, OTIK-1).
-MaTeMaTUYECKUMH M TEXHHYECKHMH OCHOBAaMH TIOCTPOCHHUS CHCTEM aBTOMAaTHYECKOI'O
yIpaBlICHUS;

-[IPOBEJICHUEM aHATUTUYECKOTO OIMMCAHHS 3JI€MEHTOB PAa3OMKHYTBIX M 3aMKHYTBIX CHCTEM BO
BPEMEHHOM U YaCTOTHO# 06JIacTsAX B cTaTHYecKoM cocTosHuH U auHamuke (OK-7, OIIK-1).
-OCHOBaMH MOJICJTMPOBAHUS U CHHTE3a KUOEPHETUYECKUX CUCTEM .

4. CTPYKTYPA U COJAEPKXAHUE JUCHUIIIUHbI: «OcHOBBI KHOEPHETUKH»
OO61mast TpyI0EMKOCTh IMCIMILTAHBI COCTABISET 4 3a4eTHBIX eAuHHIbl (144 yaca).
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YIIpaBJICHHUS. TexHuyeckue
CHCTEMBI aBTOMaTU4ECKOro

yIpaBJeHHA, HUX KilacCH(pUKaLys.

MateMaTHuecKoe ONnucaHue
JIUHEHHBIX TUHAMUYECKUX CUCTEM.
JubdepeHunantbHoe paBHEHUE U
4acTOTHas riepeaTovHast
GyHKIMA. HNmnynbcHas U
nepexogHas  pyHkuun.  AUX,
DOUX. ADX CUCTEMBI.
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OnucaHue CUCTEM B
MPOCTPaHCTBE COCTOSIHUIA.
TunoBbie AMHAMUYECKUE 3BEHbS.
Ha3HaueHue 3BEHbEB U UX pOJlb B
COCTaBe aBTOMATUYECKUX CUCTEM.
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OcHOBHBIE nepe1aToYHble
byHKIHIH. [Tepenarounsie
(yHKUMM CHCTEM B Pa30MKHYTOM
W 3aMKHYTOM COCTOSIHMSIX , JUIA
YIpaBJIAEMOH BEJINYUHBI u
omMnOKK MO BO3ACHCTBHIO M MO
BO3MYLIEHHIO. BapuaHTsl
NpeACTaBJICHUS nepeJaToYHbIX
GbyHKUAH.
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Teopuss yCTOWYMBOCTH CHUCTEM.
OnpeneneHne yCTOWYUBOCTU MO
pewenuto  auddepeHUHATLHOTO
ypaBHEHHUS CHCTEMBI.
Anrebpanueckue KpUTEpUH
YCTOMYUBOCTH
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HI
KOHTPO
Jb Ne2

YacToTHble KpUTEpUH
YCTOWYUBOCTH. CTpyKTypHbIE
npeobpa3oBaHus cXeMm.
ITpocTeiimmue COEMHEHNS
3BeHbEeB, TabIMLA CTPYKTYpHBIX
npeoOpa3oBaHHM. ITpuBenenue
CTPYKTYPHBIX cxXem K
KaHOHUYECKOM KOH(UTypaLyH.
[Tpumepsl pacueTa CxXeM.
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HenuneiiHbie CXEMBI
aBTOMATUYECKOTO YIpaBJIeHHS.
Bunpl HEJTUHEMHOCTEM,
0COOEHHOCTH MPOLIECCOB B
HEJIMHENWHBIX CHUCTEMAX, METO/bI
rapMOHUUYECKON ¥ CTaTHCTHYECKON
JINHEApU3aLMH.
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KI/IﬁepHeTH‘lCCKI/[X MNMPUEMOB
OpraHuzaluu BbIYHCJIUTEIIbHBIX
CUCTEM.

Bcero 18 18 18 54 1120 DK3aM
eH (36)

5. OBPA30OBATEJIBHBIE TEXHOJIOT'UA

5.1. AKTHBHbIC H HHTepPaKTUBHbIE (POPMBI 00y4HeHHUs

C uensto (GopMUpOBaHUS M pa3BUTHS MPOGECCHOHATBHBIX HaBBIKOB CTYIEHTOB B
y4e0HOM IPOIECCe UCIONB3YIOTCS AKTUBHBIE U MHTEPAKTHBHBIE (OPMBI IIPOBEAECHHS 3aHATUH B
COYETaHUH C BHEAyIUTOPHOU paboToi: (1abopaTopHble paboThI, KOHTPOJbHBIE AYAMTOPHBIE
paboThl, HMHAMBUAyaJlbHbIE JOMamIHHE paboTel). OObeM 3aHATHH, NPOBOAMUMBIX B
HHTEpaKTUBHBIX (hopmax, cocraisger 11 gac (20%).

5.2. CamocrosiTe/ibHas pad0oTa CTYI€HTOB
CamocrosTespHas (BHeayJUTOpHas) paboTa CTYAEHTOB BKIIOYAET  3aKpeEIICHHE
TEOPETHYECKOTO MaTeprala NpH MOATOTOBKE K BBINOJIHEHHIO U 3alIUTE TaOOPATOPHBIX 3a/IaHui,
a TaKXKe NIpHW BBIMOJIHCHUM WHIVMBHIyalbHON JoMamHed paborel. OCHOBA CaMOCTOSITEIIbHOH
paboThI - H3yUYeHHE JIUTEPaTyPhl II0 PEKOMEHIOBAHHBIM HCTOYHUKAM M KOHCIIEKTY JIEKIHH.

5.3. MyabTuMeaHiiHbIe TEXHOJIOTHH 00y YeHH

Bce JEKIMOHHBIE 3aHATHS MPOBOAATCS B BHUIE IPE3CHTALUH B MyJIbTUMEAMAHOM
ayJUTOPUM C HMCIIOJB30BaHHEM KOMIIBIOTEPHOTO MPOEKTOpa W IpeacTaBieHreM OT 15 mo 30
CJIal/IOB MO KaXI0H JIEKIUU.

CrymeHTaM [pelOCTABISAETCS KOMIBIOTEPHBIA KypC JIEKIMH ¥ OIMCaHHs BCeX
nabopaTopHbXx  pabor. KOMIBIOTEpHBIE TEXHOJOTHMH HCIONB3YIOTCS Juis  OhOpMIIEHHUs
71abopaTOpHBIX PaboT.

5.4. Jlekuuu NpUIJameHHbIX CIIEHHATHCTOB
B pamkax yueOHOro kypca «OCHOBBI KHOEPHETHKH» MPEIYCMOTPEHBI BCTPEYH C
[pPEJCTABUTENIIMH  POCCHHCKMX U 3apyO€XHBIX KOMIIAHMH, BBICTYIUICHHS U  JICKLIUH
CHEIHaJIUCTOB, B YACTHOCTH:
e JI0KTOpa (PU3UKO-MaTeMaTH4eCKUX Hayk, mpodeccopa, B.I'. Pay:

e JIOKTOpa TEXHMYECKHX HayK, mpodeccopa, 3aB. Kapeapoir MDH (r. Mocksa) B.I'.
Kapramega.

5.5 PeiiTuHroBasi cucreMa 00y4eHHs
PeATHHT-KOHTPOJIb IPOBOAUTCS TPH pa3a 3a cemecTp. OH MPEeANoaracT OUeHKY
CYMMapHbIXOAJTOB MO CICAYIOIIUM COCTaBJISAIOIIMM: aKTHBHOCTh Ha KOHTPOJIBHBIX 3aHATHAX:
Ka4ecTBO BBINOJIHEHHS JOMAIIHKX PEUTHHTOBBIX 3a/1aHuil U TabOpaTOPHBIX padoT.




6. OIEHOYHBIE CPEJICTBA J1JIs1 TEKYIIEI'O KOHTPOJISA YCIIEBAE-
MOCTH, IPOMEKYTOYHON ATTECTALIMA 1O UTOT'AM OCBOEHUSI
JUCHUIIIMHBI U YYEBHO-METOJAUYECKOE OBECIIEYHEHUE
CAMOCTOSTEJBHOM PABOTHI CTYJAEHTOB

6.1. Bonpochl K Yk3amMeny no qucuuniande  «OcHOBbI KHOEPHETHKH»

"

[Moustue kubepHetnku. KubepHeTka Kak oOTpacib 3HaHMS HM  'Kak  METOA
MMO3HAHUS.

2 | ITonsrue ynpasieHus.. DHTpomus. Bropoe Hayaao TepMoJIMHAMUKH, Xaoc

3 | O6obOmieHHas CTPyKTypHash cxemMa KHOEpPHETHYeCKOW CUCTEMBl. 3aJaud, peIlacMbie B
CHCTEME B IPOIIECCE YIPABICHHS

4 | INonstus uenu, anropurma. Mcrounuku ux (opmupoBanus. VicTopus KHOEPHETHKM HIIH
yrpaBleHus Ha 3emiie

5 | .INapanokc "Jlemona MakcBeiia" U ero paspenieHue

6 | Texnuueckas KuOepHeTHKa. [J1aBHBIE KOMIIOHEHTHI TEOPETHYECKOH M amnmnapaTHOu
KUOEPHETUKH

7 | Pons DBM B CTaHOBIICHHH ¥ Pa3BUTHH TEXHHUECKOH KUOEPHETUKHU

8 | CTpykTypHas u GpyHKIHOHAIbHAS CXEMBI CHCTEM aBTOMAaTHUECKOro ynpasienus. [Tpunimn
00paTHOM CBSI3M NIPH YIIPABICHHH

9 | O6BEKT yIpaBIlIeHHsl, H3MEPHTEIH PACCOITACOBAHUS aBTOMATHUYECKOH cucTeMbl. Bxoauas u
yIpaBisieMasi BeTMYHHBL, BO3MYIIEHHSI, ONIMOKH PEryJIMpOBaHHs

10 | MaremaTnyeckoe oONMcaHue JIMHEHHOro oOBekTa B omeparopHod ¢opme. YacToTHEBIE
XapaKTEPUCTHKU JTMHEHHOM cUCTEMBI /yCTpoHcTBa/ M 0COOEHHOCTH MX MCIOJIb30BaHHs

11 | Onrcanue JTMHEHHBIX CHCTEM BO BpeMeHHOM oOnactu. CrTaTWdyecKHMe M JHHAMHUYECKHUE
CBOMCTBA IMHEHHBIX cucTeM. [lepexoiHas XapakTepucTHKa

12 | OnucaHre CHCTEM B MPOCTPAHCTBE COCTOSTHUM

13 | JlorapupMuueckre 4YacTOTHBIE XapakTepHUCTHKH. (DopMmalibHble IpaBHa IOCTPOCHUS
norapuMUYEcKuX acuMnToTHdeckux A4YX.

14 | TunoBele AMHAMHYECKHE 3BEHBS JIMHEHHBIX CHUCTEM. XapaKTEPUCTUKH U CBOMCTBA 3BCHHEB
BTOporo nopsiaka. KonedaresbHoe 3B€HO

15 | TunoBble IMHAMHYECKHE 3BEHBS JINHEHHBIX CHCTEM. XapaKTepUCTUKU U CBOMCTBA 3BEHBLEB
IIeEPBOTO MOPsiKa /3a1aTh THII 3BEHA JUI IpUMepa/

16 | UneanbHoe MHTErpHpyrolee 3BeHO. Ero xapakTepHCTHKH, OTIMYUTENIbHBIE OCOOEHHOCTH.
Kakue cBoWicTBa MPUBHOCUT UHTETPATOP B CUCTEMY

17 | Pa3OMKHYTBIM M 3aMKHYTBIH peXHMBI paboThl cucTeMbl. llepenaTounsle (yHKIHUH,
OTHCHIBAIOIIUE TUHEHHBIE CUCTEMBI

18 | MeTouKa OTHICKaHUS [MOBEICHHMSI YIIPABJIICMON BEIMYMHBI M OIIMOKHU B CUCTEME.

19 | YcranoBHBIIHICS BpeMEHHOM peXuM MpH paboTe cucteMbl. OThICKAHUE YCTaHOBUBILIEHCS
¢bynkiun omubku. Teopema 00 yCTaHOBUBIIEMCS 3HAYEHUH.

20 | CranpgaptHas ¢GopMa HpeICTaBICHUs NepeAaToYyHOH (GYHKLIUU DPa30MKHYTOW CHCTEMBI,
[Mopsnok acrarusma cucrteM. J[oOpoTHOCTH /nepenarouHble (QYHKIMM CHCTEM IO
MOJIO’KEHHIO /CTaTHYECKOH/, IO CKOPOCTH, 110 YCKOPEHHUIO

21 | Ilpocteitinue coequHenus 3BeHbeB. [IpaBua mpeobpa3oBaHus CTPYKTYPHBIX CXEM

22 | IlpuBeaeHne CTPYKTYPHBIX CXEM CHCTEM K KaHOHHYECKOH KoHHrypamuu. OTBICKaHHE
HepeIaTOYHbIX (QYHKIMHA CHCTEeM, 3a/JaHHbIX KOHKPETHBIMHU CTPYKTYPHBIMH CXEMaMH

23 | PemuTh npemIoKeHHBIN IPUMED.




24 | )Ku3Hp Kak ympaBieHHE. YPOBHM YIpaBICHHS 4YellOBEKa KakK HepapXu4yecKou
KHOEPHETHYECKOH CHCTEMbI

25 | CTpyKTypHas cxema 4eJ0BeKa-oIeparopa, y4acTBYIOIIEro B paboTe CUCTEMbI yIIPaBIECHUS

26 | Kpurepuii Payca-I'ypBuna

27 | Kpurepuii MuxaiinoBa

28 | Kpurepwuii HaiikBucra

29 | Ananu3 ycroduuBocTd o JIAYX u JI@YX

30 | Ilokazarenu kayecTBa GYHKIIMOHUPOBAHHUS CIEISIMX CUCTEM

31 | YacToTHBIE IOKA3aTeIU KauecTBa

32 | [ToHsaTHEe OMIMOOK CIIEKEHUS

33 | OmubKHU ClIeKEHUST CTATUYECKUX CUCTEM

34 | OmmuOKu CIIEKEHUS aCTAaTUYECKUX CUCTEM

35 | /InHaMU4YeCKUe CUCTEMbI IPH CIIyYaWHbIX BO3ICHCTBUAX

6.2. 3aganus niaa CPC
[To 3amaHHOMY HYJIIO IISTH MOJIFOCAM MEePeIaTOYHON QYHKIIMK Pa30MKHYTOW CHCTEMbl HAUTH!
1.TuddepeHimaibHoe ypaBHEHUE CUCTEMBI.
2.Ilepenparounyto GyHKIUIO 3aMKHYTOW CUCTEMBI.
3.CTPYKTYpPHYIO CXEMY CUCTEMBI.
4.AUX.
5.04X.
6. BecoByto ¢pyHKIHIO.
7. IlepexoIHyIO0 XapaKTEPUCTHUKY.
8. ADX.
9.JIAYX acumnrotuyeckyro JIAUX.
10. TIpoaHayin3upoBaTh YCTORYMBOCTL CUCTEMBI MeToiaMu Payca, Muxaiinosa,Haiikucra, o
JIAUX.
11. JIaTh peKOMEHIaI[UH 10 00eCTIeYeHHIO YCTOMUYUBOCTHU B Cllydae HEyCTOMUYHUBON CHCTEMBI.
OnpenenuTs 3amachl yCTOMYUBOCTHU B Clly4ae yCTOMYHUBOM.

6.3. TecTbl AJ1s1 peHTHHI-KOHTPOJISA
PEMTUHI-KOHTPOJIb 1

1.YTo Takoe MopsI0K acTaTH3Ma CHCTeMbI?
Q a) KOJIHYECTBO 3BEHLEB.
O 0) KOJIMYECTBO HHTETPATOPOB B MPSMOM BETBH CXEMBI
Q B) oblee KOJIMYECTBO HHTETPATOPOB B CXEME.

2.3B€HO BTOPOro Mopsiika padoTaeT B alepHOANYECKOM pPeKHMe eCJIH KOPHH
XapaKTePHCTHYECKOro ypaBHeHHSA

Q a) AeHCTBUTENbHBIE MOJOKUTEIbHBIE

Q O)xelicTBUTENBHBIE OTPULIATEIbHBIE

U B) KOMIUIEKCHO CONpPS)KEHHBIE

3. BecoBasi pyHKIIUS 3B€HA HM€ET PAa3MEPHOCTH
a a)lle.

Q o)c.

Q B)bespasmepna.




4. Kpurepuii Payca-I'ypBuna ycToH4HBOCTH CHCTEM OTHOCHTCH K
Q a) kmaccy anreOpandyeckux KpUTEpHEB.

O 0)kyaccy 4aCTOTHBIX KPUTEPHEB.

O B)KJIacCy BPEMEHHBIX KPUTEPHEB

5.ITopsaaoK cHCTEMbI AaBTOMATHYECKOr0 YIPaBJIeHH ONpeae/isieTcs
Q a) mopAAKOM XapaKTEPUCTHUECKOTO YPaBHEHUS

Q 6) koaudecTBOM U HepeHIUPYIOMIUX 3BEHBEB.

Q B) KOJHYECTBOM HHTETPUPYIOLINX 3BEHBEB.

6. XapakTepucTH4yeckoe ypaBHeHHe CHCTEMBbI 3TO

Q a) 3HaMeHareJb NepeaaToyHol QyHKIuH

O 6) ykucauTeNs NepenaToYHoN GyHKIHH.

Q B) nmepenatoyHas GYHKIUS ISl OIIUOKH 110 BO3JEHCTBHIO.

7. Ilpu noc/ie10BaTEIbHOM COeIHHEHHH 3BEHbEB CHCTEMBI /111 HAXO0KICHHUS
pe3yabTHpYIEeH nepeIaToyHoi GyHKIHNA nepeaaToYHble (yHKIHH 3BEHbEB
d a) CKJIaApIBAIOTCs

Q 0) mepeMHOXKAIOTCS

Q B) AensATcs.

8. . Ilpu napanieabHOM COCJUHEHHH 3BE€HbEB CHCTEMBI /IS HAXOKIEHHS
pe3yabTHpYIOIIEeH nepeIaTouHol GyHKIHM nepeaaToYHble (PYyHKIUH 3BEHbEB
0 a) CKIAABIBAIOTCS

Q ©6) mepeMHOXarOTCsA

Q B) JensTcs.

9. YacToTa cpe3a CHCTEMbI 3TO YACTOTA HA KOTOPOii BBINOJIHACTCH CIeAylolee yCJI0BHe
Q a) AUX cucreMbl IpUHUMaeT 3HaueHHe ! .

Q 6)AYX cucrembl craHOBHTCSA paBHOK 0.

Q B) @YX cucrembl CTaHOBUTCS paBHOI 180",

10. Pe3oHaHCHAS 4YaCTOTA CHCTEMBI 3TO YACTOTA HA KOTOPOI BLINOJIHAETCH CJIeayIomee
ycJa0BHE

Q a) AUX cucrteMbl IpHHUMAET 3Ha4deHuel.

Q 6)AYX cucrembl craHOBUTCS paBHOH 0.

O B) ®UX crcreMbl cTaHOBUTCS paBHO# 180",

PEUTUHI -KOHTPOJIb 2

1.HeoOxoaumoe yC/I0BHE YCTOMYHBOCTH CHCTEMbI aBTOMATHYECKOT0 PeryJIHpoBaHus?
Q a) paBeHCTBO HYJO KOY(PGUIIMEHTOB XapaKTEPUCTUIECKOTO YPaBHEHHUS

Q 6) ko3 PUIIHEHTHI XapaKTEPUCTUIECKOTO YPaBHEHHs JOJKHBI ObITh OOJIbIIE HYJIS;

Q B) KOXQGHUIIHEHTHI XapaKTEPUCTHUYECKOTO YPaBHEHHUSI JOJIKHBI ObITh MEHBLIE HYJIS.

2.ITo kpurepuro ['ypBuna cucremMa ycToi4MBa, €CJIH BCe ONPEAeTHTeTH MAaTPHIIbI
I'ypBuna

Q a) 6onpmre O

Q 6) pasasi 0;



Q B) MeHb1e 0.

3.I1o xpuTepuio MuxaiijioBa cucTeMa HaXOJUTCH HA TPAHHUIIE YCTOHYHBOCTH, €CJIH
roaorpag XxapakTepuCTHYeCKOI0 BEeKTOpa

O a) IpoXOIUT Yepe3 Hadajlo KOOPIUHAT;

Q ©6) NpoXoauT yepe3 TOUYKY ¢ KoopauHaTamu (-1,04);

Q B) mpoxoaut 4yepe3 Touky (1,0)).

4.ITo xputepuro HaiikBucTa cucremMa ycToiiuuBa, eciim rogorpadp AYX pazoMKHyTOM
CHCTEMbI 0XBATBHIBAET TOUKY ¢ KOOPAHHATAMH

a) (0;0+));

6) (1:0);

B) (-1:0));

r) (-13)).

cCoO0oo

5.I0o TEeOpeMe 0 KOHCYHOM 3HAYCHHH YCTAHOBHUBIIECECH 3HAYCHHE BBIXOAHOI'0O CHIHaJIa
orpeaesaeTCd BbIPpaKEHUEM, I'1€ W. - nepeaaTovYHass (l)yHKl.lHﬂ CHUCTEMBI.

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

6.YcTaHoBHBIIeecs 3HAYEHHE BBHIXOHOI0 CHTHAJIa B NIePeX0IHOM npouecce paBHo (0,
ec/Iu

O a) cucreMa cTaTuyecKkas;

Q 6) cucrema acTaTuyeckas;

O B) cucTema acTaTHudeckas nopsiaka 6osee 2.

7.YcTaHOBHBIIASICH OMIHOKA acTATHYECKOH CHCTeMbI OT MPHJI0KEHHOT0 HA BXO/1e
BO3AeHCTBHA

Q a)pasHa0;

Q B) npomopiUoOHaNIbHA KOYPOHUIIMEHTY IIepeiad CHCTEMBI;

Q r) o6paTHO NMponopuHoHaTIbHA KO3()PUIIMEHTY Nepejaund CUCTEMEI.

8.Ykaxkure BU MnepexoHoro mpouecca yCTOﬁ‘lﬂBOﬁ CHCTEMBbI

T
L /‘\,'Il

\ P
l‘\\ /’ \ 5
=== = ./'*_"'1—’*

A

-
~

hit)

ﬂ I \ g
]

H I




VI
hit) . \

Q B) t

9.YKaKuTe BEPHOE BbIpaKeHHe I MepeJaTodHol pyHKuuH GopCcHpyomero 3seHa
Q a) W(p)=k(1+1p);

.

Q 6) W(p)= a+7p)

kp
(1+1p)

Q B) W(p)=

10.YkaskuTe BH/ MEPEXOIHON XapaKTEPHCTHKH H30IPOMHOI0 3B€HA € MePeIaTOYHO

$ynxuueit WV (p) = #l+ip)
p
hit)
a a) t
/V
0 6) E
\hit)

>/t

PEMTHUHI -KOHTPOJIb 3

d B
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1. OT 4ero 3aBHCHT CHTHAJI ynpaBJ/ieHHUS B Pa30MKHYTBIX CHCTEMaX paIlPloaBTOMaTﬂKﬂ?

O a) TOJIBKO OT YIPABIISIIOLIETO BO3AECHCTBUSA:;
O ©0) oT ynpaBisIOIIEro BO3IEHCTBHUS U BBIXOJAHOIO CUIHAJIA;
O B) TOJBKO OT BBIXOJHOI'O CUTHAJA.

2.Yro saBasieTcs 00beKTOM ynpaBjeHus B cucreme ®AITY?
Q a) reHeparop ¢ NEPECTPauBaEMOH YaCTOTOM;

Q 0) pa3oBbIid JETEKTOP-AUCKPUMHUHATOD:

Q B) CMECHUTEJb.

3.¥YkaxuTe BepHOE BbIPaKeHHE JIf MePeIaTOYHON PYHKIHMH Pa30MKHYTOH cucTembl. I'ae

Y(p), X(p), E(p) - n3006paxkenus no Jlanjacy BbIX0JJHOI'0 CHI'HAJ/1a, BXOJHOI'0 CHI'HAJIa,
OINHOKH, COOTBETCTBEHHO.

Y(p)
Q W =~
a) W,(p) E(p)
Y(p)
W = n
Q 6)W,(p) X(p)
Q B W, (p)=— D)

E(p)-X(p)
4.YkaxuTe BepHOEe BbIpaskeHHUe /151 nepeaaToyHoi GyHKIHN 3aMKHYTO# cucTtemsl. I'ne
W,(p) - nepeaaTouHas GpyHKUHs NPSIMOi 4aCTH CHCTEMbI

Q w =
a) W,(p) L+ (p)
W, (p)
a 6) W (p)=—5r—;
1+W, (p)
W, (p)
Q B) W,(p)=—21——.
(p) 1w (p)

5.¥YkaxkuTe BepHOE BbIpasKeHHUE A/ NepeaaToyHoi pyHKIun omudKku cucremsl. ['1e
W,(p) - nepenarounas pyHKUMS NPAMOA YACTH CHCTEMbI

8 a) W, ip)=——;
1+W ,(p)
w,(p)
Q o) We(p):’i;
1+W,(p)
w
0 5 W(p)=— 2

1-W,(p)

11



6. DyHKUHOHAJIbHAN CXeMa KAKO# CHCTeMbl KHOEPHETHKH MOKAa3aHA HA pHCYHKe?

STanorEEnt $azorsm I'Iepec'fpa.x-
= Eae MBI
TEHEDATOP 7| mererrop [-- ———
#
Yrip aE -
$HY | et
IMEMEHT
Q a) ®AIIY;
a 6)AllY;
Q B) APV.
7.Kakoe THIOBOe 3B€HO HMeeT NepeJaToyHyI0 pyHKkuI0 Buaa WV (p) = T 2
+ip

0 a) MHTErpUpYIOLLEE;

Q 6) O0e3BIHEPLIMOHHOE;

O B) UHEPIMOHHOE.

8.Kakoe THIIOBO€E 3BE€HO HMeeET MePeX0HYI0 XapaKTePUCTHKY BH/a
h(t)

Q a) uHTErpupymolee;

Q O) HHEePIIMOHHOE:

Q B) audepeHuupyolee;

Q r) KosebaTenbHOE.

9.Tpu 3BeHa ¢ nepeaaTounbivu pynkuusavu W, (p), W,(p), W,(p) coearnHeHbI

napajieiabHo. KakoBa o0masi nepenaroyHasi QyHKIHSA TAKOr0 COeXHHEHH?
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, (p)/W,(p)/W;(p).
10.YkakuTe BepHOE BbIpaskeHHE MepeJaTOYHOH PyHKIMH CHCTEMBbI s X, (/)

.t
() 20

wie) 0w, ) >
W
Q aW (p)= /(P) :
i 1+VV](p)-W2(p)
W, (p
Q 6) W, (p)= 2(P)

L+, (p)-W,(p)’



QB W (p)= W(p)-W,(p)
’ 1+W,(p)
6.4. Borpocs1 ajst koHTpoJst CPC
1.Kak onpeennTh XapakTEpUCTHKH Pa3OMKHYTOH CHCTEMbI aBTOMATHYECKOTO PEryIHPOBaHUS
110 3aJaHHBIM HYJISIM U MOJTIOCaM NepeIaTOYHOH (QYHKLHUH.
2.Cas3b auphepeHInaIbHOTO YpaBHEHHUS CUCTEMBI € TI0JI0KEHUEM HYJIEH M II0JIFOCOB
nepeJaTouHON pyHKIMH.
3.Kax omnpejieluTh CTPYKTYpPHYIO CX€MY CHCTEMBI 10 3aJaHHBIM HYJISM U TI0JIOCaM
nepeaaTouHol (pyHKIHH.
4.Kak ompeeuTh epeIaTouHyto (yHKIUIO 3aMKHYTOM CUCTEMBI 10 [IEPEJaTOYHOM QyHKIINK
pPa3oOMKHYTOMH.
5.Kak onpe/ieTuTh BECOBYIO (YHKIHIO CHCTEMBI.
6.Kak onpeneuTh NepexoHyt0 GyHKIUIO CUCTEMBI.
7. OnpepenieHAe aMILTUTYIHO-()a30BOM XapaKTEPUCTHKH CHCTEMBI 110 MEPEAaTOYHOH QyHKIHH.
8.Kak naiitu JIAUX cucremsl.
9. Metoa noctpoeHus acuMmnroTuueckoi JTJAUX.
10.Kak onpenenTh XapakTepHCTHUECKOe ypaBHEHHE Pa30OMKHYTOH H 3aMKHYTOH CHCTEM.
11.Heo6xoauMoe ycnoBre YCTOMUYUBOCTH 3aMKHYTOW CUCTEMBI.
12.AnreGpanvecKuii KpUTEpHH YCTOWYUBOCTU cucTeM. MeTo/1 HOCTPOEHUSONIPEACTUTENICH.
13. OnpeeneHnue KPUTHUECKUX C TOUKU 3PEHHs] yCTOHUUBOCTH IIAPAMETPOB CHCTEMBI C
HCII0JIb30BaHUEM AIreOpanyeckoro KpUTepHs.
14. Meton nmoctpoeHus rogorpadpa MuxaiiioBa 3aMKHYTOH CHCTEMBI.
15. OnpenienieHre yCTOHYMBOCTU CUCTEMBI 1I0 rogorpady Muxaiiaosa.
16. MeTon noctpoenust roforpada HaitkBucTa /Uit CTAaTHYECKUX U ACTATUYECKUX CHCTEM.
17. OnpeneneHue yCTOMUYMBOCTH CUCTEMBI 10 KpuTepHio HalikBucra.
18. Onpenesenue 4acTOTHI Cpe3a U Pe30HAHCHON YaCTOTHI CUCTEMBI 110 rojorpady Haliksucra.
19. OnpeniesieHre 4acTOTHI Cpe3a U Pe30HAHCHOM 4acTOThl cucTeMbl 1o JIAUX.
20. Omnpenenenue ycToiuuBocTd cucteMsl 1o JJAYX.
21. Kaxk HaitTi 3anacel yctodunBocTd cucTeMbl 1o ADX u JIAUX.
22 I'papuueckoe MOsICHEHHE UlIeW KOPPEKIMH YCTOHYHBOCTU cucTeMbl o ADX u JIAUX.
23. MeTtoabl KOPPEKIIUU HEYCTOHYMBBIX CHCTEM.

7.YYEBHO-METOAWYECKOE U HWH®OPMAIIMOHHOE OBECIIEYEHHUE
JAUCHHUITJINHBI

OcHoBHas JIUTEPATYpa

1. IlerpoBa, A.M. ABroMaTudeckoe ynpasieHue: YueoHoe mocooue / A.M. Ilerposa. - M.:
®opymM, 2010. - 240 c.: un. ISBN 978-5-91134-418-4
http://znanium.com/catalog.php?bookinfo=195454

2.WBmmH ,B.I1 .CoBpeMeHHasi aBToOMaTUKa B CUCTEMAX YIPaBICHUS TEXHOJIOTMYECKUMH
nporeccamu: Y4e6. noc. / B.I1. UBmun, M IO. Ilepyxun - M.: HUL] Undpa-M, 2013 - 400 ¢
ISBN 978-5-16-005162-8 http://znanium.com/catalog.php?bookinfo=363591

3.I'maseipun, B.E. DneMenTsr aBToMaTuyeckux yctpoiict / ['na3eipun B.E., I'na3eipun I'.B. -
Hoocu®.:HI'TVY, 2011. - 130 ¢.: ISBN 978-5-7782-1733-1
http://znanium.com/catalog.php?bookinfo=556873

4. Xmynas, B.A. MoenupoBaHue, UCCIIEI0BaHUE U ONTUMU3ALIUS 3aMKHYTBIX CUCTEM
aBTOMaTH4eckoro ynpasnenus / Kmyap B.A. - HoBocn6.:HI'TY, 2012. - 335 c.: ISBN 978-5-
7782-2162-8 http://znanium.com/catalog.php?bookinfo=558840.
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JonoJHUTEIbHAS JUTEpaTypa
S.ITankparoB,B.B. V36pannblie pa3aensl COBpEMEHHON TEOPUH aBTOMATHYECKOTO yIpaBlIeHHs/
[TankpaToBB.B., Hoc O.B., 3uma E.A. - HoBocu®.: HI'TY, 2011. - 223 c.: ISBN 978-5-7782-
1810-9 http://znanium.com/catalog.php?bookinfo=548433.
6.Ilymkapés, B.I1. PagnoaBToMaTuka [ D1eKTpoHHBIH pecypc| : yueOHO-MeTou4eckoe mocodue /
B.I1. Ilymkapés, [I.1O. IlensBun. — Dnextpon.nan. — M. : TYCVYP (Tomckuit
roCyAapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABJICHUS U paIu03JIeKTpOHUKH), 2012. — 85 ¢. —
Pexxum nmoctyna: http://e.lanbook.com/books/element.php?pll id=10893
7.Adonun ,A.M. TeopeTnueckue OCHOBBI pa3pabOTKH U MOJICTUPOBAHUS CHCTEM
aBTOMaru3anuu: Y4ebHoe nmocodue / A.M. Adponun, FO.H. llaperopoaues, A.M. [lerposa u np.-
M.: ®opym, 2011. - 192 c.: 60x90 1/16. - (IIpodeccuonansnoe odbpazoanue). (0) ISBN 978-5-
91134-479-5 http://znanium.com/catalog.php?bookinfo=219000

IMepuoanyeckune n3gaHus
OTeyecTBeHHbIE KYPHAJIbI:

e PannorexHuka;

e PauoTexHuKa U SJIEKTPOHHKA;

e [Ipubops! U TEXHUKA FKCIIEPUMEHTA;

¢ [{udposas 06paboTKa CHIHAJIOB.
PedepaTuBHbBIE KypHAJIBI:

e PainorexHuka;

® DJIEKTPOHHKA.

3apy0eskHbIe XKy pPHAJIbI:

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

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIAIIJIMHBI

MareprajibHO-TEXHUUECKOe 00eCTIeUeHHe TUCIUILIMHBI BKIIFOYAET:
e KadenpalbHbIe MyJIbTUMEIUIHBIE cpesicTBa (aya. 301-3 u 335-3);
e HaOOpHI CJIAKI0B IO BceM JIeKIusaM (0T 15 no 30 ciaaifioB 1o KaIo# JEKIHH);
e 000pyZ0OBaHHUE ClIELMATM3UPOBaHHOM J1aboparopu (305-3);

IIpumeyanus:
1. O6mee 4uciIo0 MOATOTOBIEHHBIX cilaigoB Oosee 200, OHH €KETOAHO PEJAKTHPYIOTCS U
MOJIEPHU3HUPYIOTCS B COOTBETCTBUH C Pa3BUTHEM TEXHUYECKOW U METOIUYECKOM Oa3hl.

Pabo4as mporpamMMa JUCIMIUIMHBI COCTaBlIeHa B COOTBETCTBHHU ¢ TpeboBanusmMu O®I'OC BO mo
HanpasieHuto «11.03.01 Paguorexuukay.

PaGouyro nporpammy cocraBuin jgou.kad. PT u PC 4(/\‘7;/ ~ Apxumnos E.A.
Penenzenr: I'en. upextop Kb PAamocsssp, k.T.°H. bornanos A.E.
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[Iporpamma onoGpena Ha 3acenannu kap. PTu PC
[Tpotokomn Ne A or S LJ éf [0
3aBemyromuii kapeapoit PT u PC a Hukurtun O.P.

(’ 74) -
g

PaGouyas mporpaMma paccMoTpeHa U 0JJ00peHa Ha 3aceJaHUU y4eOHO-METOANYECKON
KOMMCCHH HallpaBJICHUS .

[Tporokon Ne J oT J/1 07 /5 . ropa
[Ipencenarenb KOMUCCHH > Huxutun O.P.
JIMCT NEPEYTBEPKIAEHUA

PABOYEM IMPOI'PAMMBI JTUCIHUIIJIMHBI «OCHOBbI KUGEPHETUKHW»

PaGouas nporpamma ogo6peHa Ha {Z 7 A 2 y4eOHBIH 1o
IIporokon 3acenanus kapeapsi Ne /ot / 44 /£ rona

3aBenyrouuii kadeapoi - / 72/ ¥, SPSP LTS oF zZ7
PaGouas nmporpamma ono6peHa Ha yueOHBIH 1o
[Tporokon 3acenanus kadeapsl No oT roja

3aBenyromuit kageapoit

PaGouas nporpamma ogob6pena Ha y4eOHbIN roj1

[Iporokoun 3acenanus kadenpnl Ne oT roaa

3aBenyrouuit kadeapoi
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