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1. IEJIM OCBOEHUSA JUCHUIIJIMHBI

Ile1siMH 0CBOEHHS AMCHUILTHHBI "'OCHOBBI KHOEPHETHKH'' SIBJIAIOTCS:

1. BeipaboTka y CTyJCHTOB IOHMMaHMS (H3UYECKOW CYIIHOCTH aBTOMATHYECKOIO
yInpaBjeHus W cTabuinm3anuu, ee GOopManu3aluid B BUAC KOHKPETHBIX MaTEMAaTHYECKUX
3a7a4, BEIpabOTKa MpeICTaBICHUN O BO3MOKHBIX HCXOJaX MPU PCIICHUH ITHX 3a7ad.
2. OcBoeHue IyTeid TEXHUUECKOH peanu3alM¥ JIHHAMHYECKHX CHCTEM M CHCTEM
aBTOMATHUYECKOI'0 PEIYIHPOBAHHUS.
3. ITogroroBxa B 06J1aCTH MPOEKTUPOBAHHS CUCTEM aBTOMATHYE€CKOI0 PETyJIUPOBAHHA.
4. TlogrotoBKa B 00JACTH pAaJAMOTEXHUKH IS pa3HBIX cdep NpodecCHOHaATbHOM
NesITeJIbHOCTH CIIEHaINCTA.

® MPOEKTHO-KOHCTPYKTOPCKOM;

e [IPOM3BOJICTBEHHO-TEXHOJOTHYECKOM;

e Hay4YHO-HCCIIEJ0BATEIbCKOM;

® CEepBHUCHO-3KCIUIyaTallHOHHOHM.

2.MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO
JucuunnauHa «OCHOBBI KHOEpPHETHKH» OTHOCHTCS K BapHMaTUBHOM 4YacTH
mucrunaud (B1.B.JIB.4). [ucuuniuaa "OcCHOBBl KHOEpPHETHKH'  SABIAETCS OIHOW H3
6a30BBIX OOINEHH)KEHEPHBIX JMCHUILIAH. [IpenmeToM ee H3ydeHHs BBICTYNAIOT oblue
METO/IBI ONHCaHUSs JUHAMPYECKUX CHUCTEM, 3aKOHOMEPHOCTH IPOIECCOB
caMOperyJupoBaHusi B  CHCTeMax, INpOLEAypbl  aBTOMATHYECKOro  YIpaBJIEHHUS,
peryaupoBaHus, CTaOUNHU3aIHH, YCTOHNIMBOCTH CIIOKHBIX CACTEM.

B3aumoceazs ¢ Opyzumu oucyuniunamu

U3syuenune kypca « OCHOBBI KHOEPHETUKHU» OasMpyeTcss Ha 3HAHMAX, OJYICHHBIX B
Kypcax: BpICIIAas MareMmaTuka (auddepeHnuanrbHoe U HMHTErpajlbHOE HCYHCIICHUE,
nuddepeHIranbHble ypaBHEHHS, TeOpHsi BeposiTHOCTeH, GYHKIHUA KOMIUIEKCHOU
nepemeHnHoM, oneparopsl ®ypbe u Jlamnaca, OCHOBEI TEOPHH IENEd, paIHOTEXHUIECKHE
Hend M curHanbl. IlojdydeHHBbIE 3HAHUS MCIOJB3YIOTCS B JalbHEHIIEM B Kypcax

"VerpoiictBa mpuema M 00paboTku  curHanos', "YCTpoHCTBAa TCHEpUPOBAHUS H
bopMupOBaHUS paguocursanoB”," OcHOBbI TEOPUH pPaIuOTEXHUUYECKUX
cucteM".,"OCHOBBI teneBuaeHus","lludponas obpaboTka pPaIUuOTEXHHUYECKOHN

nHdopmanuu", "OCHOBBI MPOCKTUPOBAHHUS PAAMOTEXHUYECKUX CHCTEM", MOIYyYCHHBIE
3HaHMS MOTYT OBITh HCIIOJIF30BAaHbl IIPH JHUIJIOMHOM HPOEKTUPOBAHHUM, a TaKXKe B
npoiecce  NMOATOTOBKH M NPOBEACHHS  aBTOMATH3MPOBAHHBIX  J1aDOpaTOPHBIX
UcCie0BaHUi U IPOU3BOJACTBEHHBIX UCIBITAHUH paJuoannaparyphl.

3. KOMIIETEHIIMA OBYYAIOLIEI'OCSl, POPMUPYEMBIE
B PE3YJIbTATE OCBOEHUS JUCHUITIMHbI

B pe3yibTaTe OCBOCHUS TUCIMIIMHBI, 00y4YalOMUNACS JOJIKEH:
3HaTh:

o



- U3UUECKYIO CYMIHOCTh @aBTOMATHYECKOr0 YIIPABJICHUS U CTAOHITM3aLHH,

-MeTOoAuKy GopMaju3alii AUHAMHYECKUX CHCTEM B BUJIE KOHKPETHBIX MAaTEMaTHYECKUX
sagad (OITK-1).

-MeToabl (OPMUPOBAHUS MPEACTABICHUH O BO3MOXKHBIX HMCXOAAX IPU PEUIEHHH ITHUX
3a7ad.

-IlyTH KX TEXHUUYECKOH peann3aluy.

Ymersn:

-cOCTABJIATHh (YHKIMOHAIBHBIE U CTPYKTYPHBIE CXEMBI ~ CHCTEM, OCYIIECTBIATH HX
cTpykrypHbie mpeobpazosanus (OIIK-1);

-BBIIOTHATH PAac4eThl OCHOBHBIX xapakTepucTuk cucteM(OIIK-1);

-IPOBOJUTH CHHTE3 CTPYKTYDHBIX CXEM CHCTEM  aBTOMaTH4eCKOro YNpPaBICHHS C
JAHHBIMM I[0Ka3aTelsIMH JJIsi KOHKPETHBIX BO3JACHCTBUH U ITOMEX.

Baapers:

-knaccuduKkanmed, Npu3HAKaMM M MaTeMaTHYECKMMH OCHOBaMHM aHaliM3a CHCTEM
yIpaBlIeHHs, OCOOEHHOCTSAMH CHCTEM OTPaXXaeMbIX JIMHEHHBIMH M HEJIHHCHHBIMH
mozensamu (OK-7, OIIK-1).

-MaTeMaTHUYeCKUMH M TEXHHYECKHMH OCHOBAMHM IOCTPOCHHS CHCTEM ABTOMATHYECKOIO
yIpaBJIeHUS;

-IpOBEJIEHHEM AHAIUTHYECKOTO OMUCAHHUS HJIEMEHTOB PA30MKHYTBIX U 3aMKHYTHIX CHCTEM
BO BPEMEHHOHW M YaCTOTHOM 00IacTAX B CTATHYECKOM COCTOSSHUM M JIWHAMHKE (OK-7,
OIIK-1).

-OCHOBaAMH MOJCIMPOBAHUSA U CHHTE3a KI/I6epHeTI/I‘-IeCKI/IX CHUCTEM .

4. CTPYKTYPA U COAEPKAHUE JUCHUIIIMHBI: «OcHOBEI KUOEPHETHKU»
O61iast TPYJOEMKOCTh JUCIUIUIMHBI COCTABIISET 6 3a4eTHBIX eAMHHUIBI (216 9ac).
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CUCTEM YIpaBJIEHHUA. [Tonsitue
oOpaTHOW CBA3M M  KOHTYypa
yTpaBJIeHHUs. TexHuueckue
CHCTEMBI aBTOMATUYECKOrO
yTpaBJieHus, UX Kiaccu(puKauus

MaremaTuueckoe OnucaHue
JUHENHBIX IUHAMUYECKUX CHCTEM.
IuddepeHunanbHOe paBHEHUE W
4acTOTHas nepeaaToyHas
byHKLMSA. HmnynbcHas u
nepexomHas  ¢GyHkuun.  AUX,
DOUYX. ADX cucTeMsl.

5,62

1/10

OnucaHue CHUCTEM B
MPOCTPaHCTBE COCTOSIHUIA.
TuroBble JUHAMUYECKHE 3BEHbA.
HasHaueHue 3BE€HbEB U UX pOJIb B
COCTaBe aBTOMATHYECKUX CUCTEM.

o)

7.8

Peiitn
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OCHOBHbIE nepeaToYHbIe
(dyHKUUN. [Tepenaro4ynsie
GYHKIFM CHCTEM B Pa3OMKHYTOM
U 3aMKHYTOM COCTOSHMAX , MJis
yTIpaBaseMOH BEITMYHHBI "
ournbKM 1O BO3AEHCTBUIO W 110
BO3MYILEHHIO. BapuaHTel
npeICTaBIeHus] nepe1aToYHbIX
(yHKLUH.
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Teopust yCTOWHYMBOCTH CHCTEM.
OmnpeneneHue yCTOHYMBOCTH IO
peureHuto A hepeHIHaIbHOro
ypaBHEHUs CHCTEMBI.
AureGpanueckue KpHTEpUH
YCTOMYMBOCTH
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Peiitn
HT
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J1b Ne2

YacToTHbIE KpUTEpHU
YCTOHYHUBOCTH. CTpyKTypHBIE
npeoOpa3zoBaHusl CXEM.
ITpocreiiiune COEMHEHHS
3BEeHbEB, Ta0IMLA CTPYKTYDPHBIX
npeoOpa3zoBaHuii. [IpuBenenune
CTPYKTYPHBIX cxeM 13
KaHOHUYECKOH KOH(HUTYpaLuu.
[Tpumepbl pacyeTa CXeM.

89

Henuneiinbie CXEMBbI
aBTOMaTUYECKOTO YNpaBJIeHHS.
Buabl HEJIMHEHHOCTEH,
0COOEHHOCTH MPOLIECCOB B
HEJIMHEWHBIX CHCTEMAX, METOIbI
rapMOHMYECKOH U CTaTUCTHYECKOM
JIMHEapU3aLHH.

o
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KubepHeTnka M BBIYMCIIUTENLHAS
TeXHHKA. HWcnonb3oBanue
BBIYMCJIMTENIbHBIX ~NpOUENYp M
BBIYMCITUTENIbHOM ~ TEXHUKH B
cucTeMax aBTOMaTUY4ECKOI0
yTIpaBJICHHUS. [Tpumenenue
KHOEPHETHYECKHX MPUEMOB
OpraHM3alyy  BbIYUCIUTENLHBIX
CHUCTEM.
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5. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

5.1. AKTHBHBIE H HHTePaKTHBHbIe GOpMBI 00yYeHHs

C nenbio GOpMHUPOBAHHUS U Pa3BUTHS NPOPECCHOHANBHBIX HABBIKOB CTYJICHTOB B
yueGHOM TIpOIlecce HMCIOJb3YIOTCS AKTHBHBIE M WHTEPAKTHBHBIE (HOPMBI MPOBEACHHUS
3aHATHH B COYETAHUH C BHEAYAUTOPHOM paboroii: (1abopaTopHble pabOThI, KOHTPOJIbHEIE
ayMuTOpHBIE paboThl, MHAMBHIyanbHbIe jnoMamHuMe paboTe). OObeM 3aHATHH.
IIPOBOJUMBIX B MHTEPAKTHBHBIX Gopmax, coctabnseT 11 uac (20%).

5.2. CamocrosiTesqibHasi paboTa CTYI€HTOB

CamocTosATeNIbHAd (BHeayAUTOpHas) paboTa CTYAEHTOB BKIIOYACT 3aKpENJICHHE
TEOPETHUYECKOTO MaTepuana NpPU [OATOTOBKE K BEIIONHEHHIO W 3alluTe J1abopaToOpHBIX
3aMaHuif, a TaKXe INPHM BLINOJHEHMH WHAMBHIAyalbHOW nomamHed paborTsl. OcHOBa
CaMOCTOSTENbHOM paboThl - U3yYEHHUE JINTEPATYPHI 10 PEKOMEHIOBAHHBIM HCTOYHMKAM U
KOHCIIEKTY JICKLHH.

5.3. MyabTuMeIUiiHbIE TEXHOJIOTHH 00yYeHUs

Bce JIeKIIMOHHBIE 3aHATHS NMPOBOAATCS B BUJE IPE3CHTAIHH B MYJIbTUMEIUHHOM
AyJMTOPUHM C UCTIONB30BAHMEM KOMIIBIOTEPHOIO IPOCKTOPA M MpecTaBieHneM ot 15 1o 30
CITalJIOB [0 KaXIOHU JIEKI[HH.

CTygeHTaM MpeIoCTaBIsAETCs KOMIBIOTEPHBIH Kype JCKUMH U ONMCAHHA BCEX
naGopatopHblx pab6or. KOMIBIOTEpHBIE TEXHOJIOIMM HCIOJNB3YIOTCS Ul OGOpMIICHHS
nabopaTopHBIX paborT.

5.4. Jlekuuu NpHUIJameHHbIX CIIENHATUCTOB
B pamkax yue6GHOro kypca «OCHOBBI KHOEDHETHMKH)» IPEAyCMOTPEHBI BCTPEYH C
NPEJCTABUTENSIMA POCCUHCKUX M 3apyOeXHBIX KOMIAHWHK, BBICTYNJICHUS H JICKIHH
CIEHATUCTOB, B YACTHOCTH:
e J0KTOpa QU3HKO-MAaTeMaTHUYECKUX HAyK, npodeccopa, B.I'. Pay;

e JIOKTOpa TEXHHYECKHX HaykK, npodeccopa, 3aB. kapexpoir MOU (r. Mocksa) B.I.
Kapramesa.

5.5 PeitTuHroBasi cucremMa o0y4eHust
PeHTHHT-KOHTPOJIb IIPOBOAUTCS TPHU pa3a 3a cemecTp. OH mpeanoaraeT OUEHKY
CyMMapHbIX0aJJIOB 10 CIEAYIOIHM COCTABIIAIOMINM: aKTHBHOCTh Ha KOHTPOJIbHBIX
3aHATHAX, KAYECTBO BBHIMOJIHEHHS JOMAIIHUX PEHTHHIOBBIX 3a/laHui ¥ 1a00PaTOPHBIX
pabor.

6. OLIEHOYHBIE CPEJCTBA JJIsI TEKYIIET'O KOHTPOJISL YCIIEBAE-
MOCTH, IPOMEXKXYTOYHOMN ATTECTALIMU 11O UTOT'AM OCBOEHUSI
JTUCHUIJIAHBI U YYEBHO-METOUYECKOE OBECIIEYEHHE
CAMOCTOSITEJIBHOM PABOTHI CTYJIEHTOB

6.1. Bonpocel K 9K3aMeHy 1o ucuuminie  «OcHOBbI KHOePHETHKI

1 | Ilousitue xubepneruxu. KubepHeTwka Kak oOTpacib 3HaHMS M "Kak METOJ
O3HAHMUSL.




[lousiThe ynpaBieHus. JuTponus. Bropoe Hauamo TepMoanHaMuKH, Xaoc

3 | OGo6mennas cTpykTypHas cxema KHOepHETHYeCKOH cHCTeMBbl. 3aJa4u, penraeMele B
CHUCTEeME B Ipoliecce ynpaBJIeHUS

4 | Ionstus uenu, aaroput™a. Mcrounuku ux GpopmupoBanus. VMctopus KHOCpHETHKH
WU yIpaBIeHUs Ha 3eMle

5 | .Ilapanokc "JlemoHa MakcBelna" ¥ ero paspelieHue

6 | Texunueckass kubepHeTHKa. | TaBHbIE KOMIIOHEHTBHI TEOPETHYECKOW M ammapaTHOM
KUOEpHETUKH

7 | Pons PBM B CTaHOBJIEHMH U PA3BUTHUU TEXHUUYECKOH KHOEPHETUKHU

8 | CTpykTypHas ¥ (YHKIHOHATbHAs CXEMbl CHCTEM aBTOMATHYECKOrO YNPABICHHUS.
[TpuHnun oOpaTHOW CBA3U IPH yIPaBJICHUN

9 | O6beKT ynpaBieHHUs, H3MEPHTEIb PACCOITACOBAHUS ABTOMATHYCCKOH CHCTEMBI.
BxoaHas U ynpasjsgeMas BeIHYHHBI, BO3MYIIEHHUS, OIIKUOKH pEeryTupoBaHus

10 | MaremaTrueckoe omucaHue NTUHEHHOro o0beKTa B onepaTopHoi gopme. HacToTHEIE
XapaKTePUCTHKH JIMHEHHOM CHCTEMBI /yCTPOHCTBA/ M OCOOCHHOCTH MX MCHOJIb30BaHU S

11 | Onucanue NTWHEWHBIX CHCTEM BO BpeMeHHOM obmacTu. CTaTuYeCKHe U IMHAMUYICCKHUE
cBOMCTBA TUHENHEIX cucTeM. [lepexoqHas XxapaKTepUCTHKA

12 | OnucaHKe CUCTEM B IPOCTPAHCTBE COCTOSIHUMI

13 | JlorapuMu4ecKre 4acTOTHBIE XapaKTePUCTUKK. DOopMalbHBIC IPAaBHIIA IOCTPOCHH S
norapupMUUYECKHX acCUMINTOTHYIEeCKUX AYX.

14 | TumoBBle AMHAMWYECKHEe 3BEHBbS JIMHEHHBIX CHCTEM. XapaKTEPUCTHKH M CBOMCTBa
3BeHbeB BTOpOro nopsaka. KonebarenpHoe 3BEHO

15 | Tunosble nUHAMAYECKHE 3BEHbS INHEHHBIX CHCTEM. XapaKTEePHUCTHKHU U CBOACTBA
3BEHBEB MEPBOTO MOPsAKA /3a1aTh TUII 3BEHA Ul IIpuMepa/

16 | UneanbHOEe HWHTErpUpyiomee 3BeHO. Ero XapakTepUCTHKH, OTIMYHTCIbHBIC
ocobenHoctH. Kakue cBOMcTBA MPUBHOCUT HHTEIPATOP B CUCTEMY

17 | Pa3oMKHYTBIH M 3aMKHYTBHIH peXUMBI paboThl cucTeMbl. [leperaTounble GbyHKLINH,
OIUCHIBAIOIIHE JIMHEHHBIE CHCTEMBI

18 | MeTonuka OTBICKAHUS MOBEJACHHUS YIIPABJIsIEMOM BeIMYMHBI U OIIUOKHK B CHCTEME.

19 | YcTaHOBUBIIMICS BPEMEHHOW pekuM Ipu paboTe cucTeMbl. OThICKaHHE
ycranoBuBIIeics pyHKIHK omuOku. Teopema 00 ycTaHOBUBILIEMCS 3HAYCHUH.

20 | CranmapTtHas Qopma INpeACTaBlICHHS MEPEeAaTOYHOH (GYHKIIMA  Pa3OMKHYTOM
cucreMmsl; Ilopsgok acratusma cucteM. J[oOpOTHOCTH /mepefaTOYHbIE GbyHKIUH
CHCTEM TIO TOJIOKEHHIO /CTATHUYECKOU/, IO CKOPOCTH, 10 YCKOPEHHIO

21 | Ipocrelimue coenMHeHns 3BeHbeB. [IpaBuna npeobpa3oBaHus CTPYKTYPHBIX CXEM

22 | [IpuBeeHMe CTPYKTYPHBIX CXeM CHCTEM K KaHOHHYECKOH KOH(GHUTypaluH.
OTpiCKaHHE  TNepefaTouHbIX  QyHKUME  chcTeM,  3aaHHBIX ~ KOHKPETHBIMH
CTPYKTYPHBIMH CXeMaMH

23 | PemuTh NPeaJIOKEHHBIH IPUMED.

24 | )Ku3Hp Kax yIpaBJICHHE. YDPOBHH YIpaBJeHUs UEJIOBEKa Kak HepapXUUeCKOH
KHOCPHETUYECKON CHCTEMBI

25 | CrpykTypHas cxeMa uenoBeKa-omepaTopa, yyacTBYIOIWEro B paboTe CHCTEMbI
yIpaBJIEHUS

26 | Kpurepuii Payca-I'ypBuia

27 | Kputepuii Muxaiinosa

28 | Kpurepuii HalikBucra

29 | Ananu3 ycroiunBoctd mo JJAUYX u JIOYX

30 | [Toka3arenu KayecTBa GYHKIIMOHUPOBAHHUS CICASIIIUX CUCTEM




31 | YacToTHBIE ITIOKa3aTeJIM KayeCcTBA

32 | T[TousiTUE OLIUOOK CJIEKEHUS

33 | OmHUOKH CIIEXKEHUS CTAaTUYECKHX CHCTEM

34 | OmuOKH CIIeKEHU aCTaTHUYECKUX CUCTEM

35 | luHaMHYeCKHe CUCTEMBbI IPHU CIly4aiHbIX BO3JIEHCTBUAX

6.2. 3apanus pas CPC
[To 3aaHHOMY HYJIIO [ATH [OJIOCAM IepeJaTOYHON QYHKIIMH PA3OMKHYTON CHCTEMBI
HaWTH:
1.TuddepeHumanbHOe ypaBHEHHE CACTEMBI.
2.IlepenaTounyro QyHKIHIO 3aMKHYTOH CHCTCMBI.
3.CTpYKTYypHYIO CXEMY CHCTEMHEI.
4.A4YX.
5.04X.
6. BecoByio pyHKIHIO.
7. [lepexoqHy10 XapaKTEPUCTHKY.
8. ADOX.
9.JIAUX acumnroruueckyio JIAUX.
10. [Ipoananu3upoBaTh YCTOHYHBOCTH CHCTEMBI MeToaMu Payca, Muxainosa,Haiikucra,
no JIAYX.
11. JIaTh peKOMEH/IAIMH 110 00ECIICYEHHIO YCTOHUMBOCTH B Clly4ae HEYCTOWYHBOMH
cucteMbl. ONpeseuTh 3amackl yCTOMYMBOCTH B Clly4ae yCTOHYHBOM.

6.3. TecTnl M1l pEATHHI-KOHTPOJISA
PEMTHHI-KOHTPOJIb 1

1.YT10 TaKoe NOpPsI0K aCTATH3Ma CHCTEMBbI?
0 a) KOJIMYECTBO 3BEHBEB.
Q 6) KOJITMYECTBO MHTEPATOPOB B IPSAMOM BETBU CXEMBbI
Q B) oOIiee KOJIMYECTBO UHTErPATOPOB B CXEME.

2.3B€HO BTOPOro NMopsiiKa padoTaeT B aNePHOAMYECKOM PeKuMe eCIH KOPHH
XapaKTepPHCTHYECKOT0 YPaBHEHHUA

Q a) AeMCTBUTEJIbHBIE ITOJOKUTEIBHBIC

Q 6)xelCTBUTEIbHBIE OTPUNATEIbHBIE

Q B) KOMIJEKCHO CONPSKEHHBIE

3. BecoBasi pyHKUHS 3B€HA HMeET Pa3MEPHOCTb
a a)lle.

a o)c.

Q B)bespasmepHa.

4. Kpurepuii Payca-I'ypBuia ycTolH4MBOCTH CHCTEM OTHOCHTCH K
Q a) kiaccy airedOpaunyeckux KpUTEPHUEB.

Q O6)kJaccy YaCTOTHBIX KPUTEPHEB.

Q B)KIacCy BpPEMEHHBIX KPHTEPHUEB

5.IHopsaok cMCTeMbI AaBTGMATHYECKOI'0 YIIPABJIEHHUS ONpee/isieTcs




O a) HopsSAKOM XapaKTepUCTHYECKOrO ypaBHEHHS
Q 6) koauuecTBOM AU PEepeHIUPYIOLIUX 3BEHBEB.
Q B) KOJMYECTBOM HHTETPUPYIOIIUX 3BEHBEB.

6. XapakTepHCTHYECKOE YPABHEHHE CHCTEMbI 3TO

Q a)3HaMeHaTeNlb NepeIaToYHON QYyHKIHH

Q ©6) ydCIHUTEb MePeaaToYHON QYHKLIHUH.

Q B) mepenarovynas GyHKIHS 1Sl OIITMOKHK IO BO3AEHCTBHIO.

7. Ilpu nocjie10BaTEIbHOM COEIHHEHHH 3BE€HbEB CHCTEMBbI /11 HAXOK/IEHHSI
pe3yJabTHPYIOIEl nepeIaTouHol GpyHKIHMHN nepe1aTounbie PyHKIHN 3BEHbEB
Q a) ckiaablBalOTCA

Q ©0) nepeMHOXaKTCA

Q B) gensATcH.

8. . IIpn napa/ieJilbHOM CO€IHHEHHUH 3B€HbEB CHCTEMBI [IJISi HAXO0KIEHUS
pe3yJabTHPYIOIIEl NepeIaToOuYHOH (PyHKIHH nepelaToYHbie (PyHKIHH 3BeHbEB
Q a) ckJIaabIBalOTCH

Q 06) nepeMHOXKaIOTCH

Q B) mensTCH.

9. YacToTa cpe3a CHCTEMBI 3TO YaCTOTA HA KOTOPOH BBINOJIHSAETCH cileaylomiee ycI10BHe
Q a) AUX cucTeMbl IpUHUMAET 3HaueHuel.

Q 6)AYX cucteMbl cTaHOBUTCS paBHOH 0.

O B) ®UYX cucteMbl CTAHOBUTCS PABHOM 180°.

10. Pe3oHaHCHAs 4aCTOTA CHCTEMbI 3TO YaCTOTA HA KOTOPO# BBINOJTHAETCH ClIeayIomee
ycJI0BHE

Q a) AUX cucteMbl IpHHUMAET 3HaueHuel.

Q 6)AUYX cucreMbl cTaHOBHTCS paBHOH 0.

Q B) ®UX cucteMbl CTAaHOBUTCS PaBHOM 180°.

PEUTUHI -KOHTPOJIb 2

1.Heo6xo1umoe yc/I0BHe YCTOHYHBOCTH CHCTEMBI AaBTOMATHYECKOT0 PeryJIMpOBaHUs”
O a) paBeHCTBO HYJO KO3 GUIIMEHTOB XapaKTEPUCTUIECKOTO ypaBHEHHS;

O 6) k03 PUIHEHTH XapaKTEPUCTHIECKOTO YPABHEHUS JOJKHBI OBITh OOJIbINE HY IS,
Q B) KOXQPHUIHUEHTHI XapAKTEPUCTUUECKOTO YPAaBHEHH S JIOJKHBI OBITh MEHbBIIE HYJIS.

2.ITo xputepuio ['ypBHIa cucTeMa YCTOHYHBA, €CJIM BCE ONPEIe/IMTEIH MATPHIIBI
I'ypBuua

Q a) 6onpiie 0;

Q 6) paBHsI 0;

Q B) MeHnbIne 0.

3.ITo kputepuo MuxaiiioBa cHcTeMa HAXOAUTCH HA IPAHHUIE YCTOHYHBOCTH, €CJIH
rojporpad xapakTepucTHYECKOI0 BEKTOpa

O a) npoXOAMT Yepe3 Hayauo KOOPJAUHAT;

O ©6) npoXoauT Yepe3 TOUKy ¢ KoopauHatamu (-1.0);

Q B) npoxoauT yepe3 Touky (1,0:).



4.ITo xpurepuro HaiikBucra cucrema ycroiuusa, eciim rogorpagp AYX pazomkHyTO#
CHCTEMBbI 0XBATHIBAeT TOYKY € KOOPAHMHATAMH

a) (0:0);

6) (1:04));

B) (-1:07));

r) (-13).

oCoOoO

5.I1o TeopemMe 0 KOHEYHOM 3HAYECHHH YCTAHOBHBIIEECH 3HAYEHHE BHIXOJHOI0 CHIHA/IA
onpeensieTcsi BbIpaskeHueM, riae /V, - nepeaarounas GyHKIHS CHCTEMBI.

Q a)y, =W, (0);
Q 6) y, =W, (®):
a sy, =W(Q1.

6.YcTaHOBHBIIEECH 3HAYEHHE BHIXOTHOI0 CUTHAJIA B IIEPEX0HOM mpouecce paBHo 0,
ecJIn

Q a)cucreMa cTaTuyeckas;

Q 06) cucTeMa acTaTu4deckas;

Q B) cucTeMma acTaTudeckas mopsijaka 6oinee 2.

7.YCcTAaHOBHBHIASICS OMIHOKA ACTATHYECKON CHCTEMBI OT MPHJI0KEHHOI0 HA BXO0/1€
BO3/J€HCTBUSA

Q a) paBHa 0;

Q B) mponopiuoHailbHa KOdQGUIUEHTY epeadu CUCTEMBI;

Q 1) obpaTHO NponoOpLUHOHATbHA KO PHUIUEHTY Nnepejadyu CUCTEMBI.

8. Ykaxure BH/I IIEPEXOAHOIO Mpouecca yCTOﬁqHBOﬁ CUCTEMBI
ht) f
/ A\ ‘e
Y A
(I o 4 A_
ll'\ 7/ —\:\-% -

Q a)
ht)




hit) A |

Q B) t

9.YkaskuTe BepHOE BbIpajkeHHe 15 NepeaaTouHol PyHKIUH (POPCHPYIOLIEro 3BeHa

a a) W(p)=k(1+1p);
; k
Q o)y w = ;
) W(p) 1+7p)
kp
W(p)= .
Q B) W(p) 1)

10.YkakuTe BUI MEPEXOTHOM XAPAKTEPHCTHKH W30 JPOMHOI0 3BeHA ¢ MepeIaToYHOM

1+7
byukumen W (p) = xd+1p)
2
k()
P
Q a) ¥
; *-,h(tj
Q 6) L
At
Q B) L

PEUTHUHI -KOHTPOJIb 3



1. OT 4ero 3aBHCHT CHTHAJI YupaBJ/JICHUSA B PAa3OMKHYTBIX CHCTEMAX paunoaBTomaTan?

O a) TOJBKO OT YIPABJISAIOLErO BO3ACHCTBHSA;
Q 6) oT ynpaBisIOUIEro BO3AEHCTBUS U BBIXOJAHOI'O CUI'HAA;
O B) TOJBKO OT BBIXOJHOTO CUTHAJIA.

2.Yto siBjIsieTcA 00beKTOM yrnipaBjieHus B cucreme ®AIIY?
Q a) reHepaTop C mepecTpanBaeMoil 4acTOTOM;

Q 06) ¢pa3oBbIl AETEKTOP-AUCKPUMHUHATOD;

QO B) CMECHUTEIb.

3.YKkauTe BepHOe BbIpaskeHHe IS MepeJaTOuHoH (PyHKIIUH pa3oMKHYTOH cucrembl. I'1e

Y(p),X(p),E(p) - n306pa:kenns no Jlaniacy BLIXOJHOI0 CHrHa/1a, BXOAHOI0 CHrHAJIa,
OmuOKH, COOTBETCTBEHHO.

a a W,7<p>=%;
Y

Q 6)W,(p)= X((‘;))

a B W, ()= L

E(p)-X(p)
4.YKaxKuTe BepHOE BbIpa:keHHUe /IS NepeJaTOYHOoil PyHKIHH 3aMKHYTO#H cucrembl. I'1e
W,(p) - nepenarouHas GyHKUMs NPAMOH YACTH CHCTEMbI

w e -

QAW
W (p)

6) W = P77 .

Q 6) W, (p) W ()
\ W, (p)

Q w =1 )
B) W.(p) =W (p)

5.¥YkaxxuTe BepHOe BbIpasKeHHUe I nepeaaTouHoi pyHkuun omubku cucremsol. I'ne
W,(p) - nepenarounas GyHKUMs NPAMOH YACTH CHCTEMbI

1

W.(p)=——;
G WP 1+W,(p)
, W, (p)
Q 6) W,(p)=—=o20
=T ()
W (p)
Q B) W,(p)=—"2"

1-W,(p)
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6. DYyHKIMOHAILHAS CXeMa KAKOi CHCTeMbl KHOEPHETHKH II0KA3aHA HA PHCYHKe?

ST amo HEED Fazorsmt .‘-,'Iepen:'fpa.ﬂ—
= == EaeMEDT
TeHEDATOP DeTRXTOD M-
‘.l‘
YWrparmam-
$HY Y
3MeMEHT
Q a) OAIIY;
Q o) AllY;
Q &) APY.

?

7.Kakoe THIIOBOE 3B€HO HMeeT nepeaaTouHyo ¢pyHkuuio Buga W(p) = 2T
+ip

O a) UHTEerpupyrrouee;

Q 06) 6e3bIHePIIMOHHOE;

O B) UHEPLUHUOHHOE.

8.Kakoe THIIOBOE 3BEHO HMeeT MePEeX0IHYI0 XapaKTepHUCTHKY BHA
ht)

/

/

a) MHTErpupymollee;

0) MHEPIIUOHHOE;

B) nud pepeHnupyrouee;

r) KkojebaTesbHOE.

9.Tpu 3BeHa ¢ nepexarounsivu dyuxkuusamu W, (p), W,(p), W,(p) coexmHeHbl

0000

napaJjuiesbHo. KakoBa o0masi nepegatoyHasi QyHKIHUS TAKOT0 cOeJHHEHH?
Q a) W(p)=W (p)+W,(p)+W,(p);

Q ©) W(p)=W,(p)-W,(p)-Wi(p):
Q B) W(p)=W,(p)/W,(p)/W,(p).

10.YkakuTe BepHOe BbIpaskeHHe MepeIaTouHoi GyHKIHH CHCTeMBbI s X, (1)

0 |

W, (p)
Q a) W, (p)= :
ats L+ (p)-W,(p)

Q oW, (p)= W (p)

1+ W, (p)-W,(p)’
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Q B) W\. (])) = VVI(p)WZ(p) )

h 1+W,(p)

6.4. Bonnpocnl ans1 koHTpoJs CPC

1.Kak onpenenuTs XapaKTEPUCTUKU Pa30MKHYTON CUCTEMbI aBTOMATHUYECKOTO
peryJIMpOBaHUS 110 3aIaHHBIM HYJISIM H I10JIIOCaM NepeJaTOYHON QYHKIIHH.

2.CBsa3b auddepeHInanbHOTO YPaBHEHHU I CACTEMBI C MOJOKEHUEM HYJIeH U IMOJIIOCOB
neperaTouYHoN QyHKIUH.

3.Kak onpeneauTs CTPYKTYPHYIO CXEMYy CHCTEMBI 110 3a/laHHBIM HYJISM H IOJIOCAM
nepenaToyHo GyHKIIUH.

4.Kak omnpenenuTh NepenaTtounyo GyHKIUIO 3aMKHYTOM CUCTEMBI 110 TEpPENaTOYHON
(GYHKIIUU pa30MKHYTOH.

5.Kak onpeneuTs BECOBYIO (PYHKIIUIO CUCTEMBI.

6.Kak onpenenuThb nepexoaHyto pyHKIHIO CHCTEMBI.

7. OnpeneneHue aMIIMTYIHO-(a30BOH XapaKTEePUCTUKUA CUCTEMBI IO TIepe1aTOYHOM
GyHKIIHY.

8.Kak nHaiitu JIAYX cucremsl.

9. Meton noctpoenus acumnroruueckou JIAUX.

10.Kak onpeaenuTs xapaKTepUCTUUECKOE ypaBHEHHE PAa30MKHYTOM U 3aMKHYTOM CHCTEM.
11.Heob6xoauMoe yciioBUE yCTOMYUBOCTH 3aMKHYTOM CUCTEMBI.

12.Anre6panueckuii KpUTEPUH YCTOHMUYUBOCTH CUCTEM. MeToA IOCTPOCHUIONIPEAETIUTENEH.
13. Onpenesnenne KPUTUUECKHUX C TOUKH 3PEHHUSI YCTOHYUBOCTH apaMeTPOB CUCTEMBI €
UCIIOJIb30BAaHUEM AJIredpandeckoro KpuTepus.

14. MeTton noctpoenus rogorpadga MuxainoBa 3aMKHYTOH CHCTEMBI.

15. Onpenenenue yCTORIUBOCTH CUCTEMBI 11O roporpady Muxainosa.

16. Meton noctpoenus rogorpaga HalikBucTa 115 CTATUYECKUX U aCTATHYECKUX CHCTEM.
17. Onpenenenue yCTORYUBOCTH CUCTEMBI 110 KpuTepuio HalikBucra.

18. OnpenesieHUe 4acTOTHI Cpe3a U PE30HAHCHOW YaCcTOTHI CHCTEMBI 1O rogorpady
HaiikBucra.

19. Onpenenenue 4acTOTH Cpe3a U Pe30HAHCHOM 4acTOThl cucTeMbl o JIAYX.

20. Onpenenerue ycToiuuBocTH cuctembl 1o JIAUX.

21. Kak HaiiTu 3anacel yctoiuuBocTu cuctembl 10 ADX u JJAUX.

22.I'paduyeckoe MOSICHEHHE HIEH KOPPEKIHHU ycToiunBocTH cucTeMbl o ADX u JIAUX.
23. MeToibl KOPPEKIIUH HEYCTOMYUBBIX CUCTEM.

7.YYEBHO-METOJIUYECKOE U HWH®OPMALHUOHHOE OBECIIEYEHHUE
JUCHUITJIMHBI

OcHoBHas 1uTEpaTypa

1. IlerpoBa, A.M. ABTOMaTuueckoe ynpasienue: Y uebHoe nocobue / A.M. Ilerposa. - M.:
®opywm, 2010. - 240 c.: un. ISBN 978-5-91134-418-4
http://znanium.com/catalog.php?bookinfo=195454

2.BmuH .B.IT .CoBpeMeHHass aBTOMAaTHKa B CUCTEMAX YINPABJICHUS TEXHOJIOTHYECKHUMH
nponeccamu: Yueb. moc. / B.IT. Usurun, M.1O. [lepyxun - M.: HUI[ Uudpa-M. 2013 - 400 ¢
ISBN 978-5-16-005162-8 http://znanium.com/catalog.php?bookinfo=363591

3.I'ma3sipuH, B.E. DneMeHnTH aBTOMaTUUeCcKUX yeTpoicTB / ['nazpipun B.E.. ['na3sipun
I'.B. - HoBocu6.:HI'TY, 2011. - 130 c.: ISBN 978-5-7782-1733-1
http://znanium.com/catalog.php?bookinfo=556873
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4. Kmyns, B.A. MozaenupoBaHue, UCCIIEJOBAHUE U ONTUMHU3AIUSA 3aMKHYTBIX CHCTEM
aBTomMatuyeckoro ynpasienus / XKmyas B.A. - Hosocu6.:HI'TV, 2012. - 335 c.: ISBN 978-
5-7782-2162-8 http://znanium.com/catalog.php?bookinfo=558840.

JomoHUTEIbHAS TUTEPATYpa

S.ITankpartoB,B.B. U36panHbie pa3aessl COBpEMEHHOW TEOPUH aBTOMATHUYECKOTO
ynpasienus/ [TankpatoB.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.Il. PanuoaBromaTtuka [ D1eKTpOHHBINA pecypc]| : yueOHO-METOIUYECKOE
nocobue / B.II. [lymxkapés, JI.}O. Ilenseun. — Daekrpon.gan. — M. : TYCVYP (Tomckuit
roCy/1apCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABJICHHUS U PAAUO3JeKTpoHHKH ), 2012. — 85 c.
— Pexxum noctyma: http://e.lanbook.com/books/element.php?pll _id=10893

7.Adonun ,A.M. TeopeTuueckue OCHOBBI pa3pabOTKU ¥ MOJEIMPOBAHUS CUCTEM
aBromMatu3anuu: Yuyebnoe nocobue / A.M. Aponun, FO.H. [laperopoanes, A.M. IlerpoBa u
np.- M.: @opym, 2011. - 192 c.: 60x90 1/16. - (IIpodeccuonansuoe obpazoBanue). (0) ISBN
078-5-91134-479-5 http://znanium.com/catalog.php?bookinfo=219000

Ilepnoauyeckne u3TaHusA
OreuyecTBeHHBIE KYPHAJIBI:

e PagnorexHuka;

e PamroTexHUKa U DIIEKTPOHUKA;

o [IpuGophl 1 TeXHHUKA IKCIIEPUMEHTA;
e [[uppoBas o6paboTka CUTHAJIOB.
PedepaTuBHbIE KYpHAJIbI:

e PaguorexHuka;

® DJIEKTPOHHUKA.

3apy0ekHbIe Ky pPHAJIbI:

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

8. MATEPUAJIBHO-TEXHHYECKOE OBECIIEYEHHUWE JUCHUIIJIMHBI

MaTCpI/IaHLHO-TeXHI/I‘-ICCKOC oOecneyeHne JUCIUIJIMH bl BKJIFOYAET:

U kadenpaibHble MyJIbTUMeANRHBIE cpeacTBa (aya. 301-3 u 335-3);
. KOMITBIOTEPHBIE KJIACCHI C YCTAHOBJIEHHBIMH NporpammaMu Multisim u Matlab (228-3,
410-3);

Pabouass mporpamMMa JUCHHUILIMHBI COCTaBJeHa B cOOTBeTCTBUM ¢ TpeboBanusamu OPI'OC
BO no nanpasnenuto «11.03.01 Panuorexuukan. .

<

Pa6ouyto nmporpammy coctaBui moi.kap. PTu PC 1/_,/‘®HHOB E.A.

PeneHseHr: L% I'en. lupextop KB Paauocssss, k.1.H. bornanos A.E.

g

[lpotokon Ne ol J OT X
3aBenyrOImui Ka(be}lpon PT u PC L Huxutun O.P.

[Iporpamma o106peHa Ha 3acelaHuu Ka(b PT u PC J(
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Pabouas nporpamma paccMoTpeHa U 0/100peHa Ha 3acelaHuH Y4eOHO-METOIUYECKOM
KOMHCCHH HallpaBJICHUS

.o
[Tpotokon No P or_ ¥, L ¢, ﬂ»////’r{ona

IIpencenarenb KOMHCCUU Hukutun O.P.
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JIUCT ITEPEYTBEPX/JIEHUSA
PABOYEM ITPOI'PAMMBI TACIHTUITIIMHBI «OCHOBbI KUBEPHETUKH»

PaGouast mporpamma oznobpeHa Ha 7S //;/' y4eOHBIH 1o
[Ipotokou 3acenanus kadeapnr Ne /E orF il S Tona

3aBenyomuii / |

Kadenpoi , /a &~ /7//// TS L ST
Pa6ouas nporpamma ono0peHa Ha y4eOHBIH roj

[Tporokoux 3acenanus kapenpor Ne oT rojaa

3aBeayromui

Kadenpoi

Paboyas nporpamma onobpeHna Ha y4eOHBIH roj

[IpoToxkou 3aceqanus kadeaps No oT rojua

3aBenyromu i

kadenpoii




