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1 CTPYKTYPA JUCHUIIJIMHBI
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2 AHHOTAIIUA AMCHUITJINHBI

«TEOPUA ABTOMATUYECKOI'O YITPABJIEHUS»

PaccMmoTrpeHnbl criocoObl MaTEMaTUYECKOTO OMUCAHUS HEMPEPHIBHBIX CUCTEM;
YaCTOTHBIE XAPAKTEPUCTUKU JUHAMUYECKUX CUCTEM; YACTOTHBIE U BPEMEHHBIC Xa-
PAKTEpUCTUKHU TUIIOBBIX 3BE€HbEB CUCTEM aBTOMaTHueckoro ynpasienus (CAY); no-
rapu(pMUyYECKue YaCTOTHBIE XapaKTEPUCTUKN TUIIOBBIX COEIMHEHU M 3BEHBEB; CTPYK-
TypHbIe cxeMbl CAY 1 MeTOAbI UX MTpeoOpa3zoBaHus; MaTEMaTHYECKUE MOJICH JUHA-
MUYECKUX CHUCTEM B (OpME MEPEMEHHBIX COCTOSHUS; aareOpandyecKkue MeToIbl aHa-
J13a YCTOMYHUBOCTH JINHEUHBIX CUCTEM; YACTOTHBIE METO/IbI AHAJIN3a YCTOWYNBOCTH
JIMHEWHBIX CUCTEM; KPUTEPUU KadecTBa nporeccoB B CAY; TOYHOCTh CUCTEM aBTO-
MaTUYECKOTO YIPABIEHUS; METOIbI CHHTE3a CUCTEM aBTOMAaTUYECKOTO YIIPABJICHUS,
CHUCTEMbI TOJYMHEHHOTO PETYIMPOBAHUS; MOAAIBHOE YIIpaBieHUE, HAOM0AatoIIne

YCTPOWCTBA.

SUBJECT SUMMARY

«(AUTOMATIC CONTROL THEORY»

The course gives the student a basic knowledge of continuous systems math-
ematical description; dynamic system frequency responses; frequency-domain and
time-domain characteristics of control systems standard elements; standard block
connections Bode diagrams; control system block diagrams and their transforma-
tion methods; dynamic systems state-space models; algebraic methods of linear sys-
tems stability analysis; frequency methods of linear systems stability analysis; control
system performance specifications; control system accuracy; control system design

methods; cascade control systems; modal control, observer device.



3 OBLHIME IMOJTOKEHUA

3.1 Ieau u 3aga4y AUCHUILIHHBI

1. Ilenap TUCIUIUIMHBI -U3yYEHUE OCHOBHBIX IOJ0KEHUU TEOPUU aBTOMATHYECKOTO
YIIPaBJICHUSI, OBJIAJICHUE YMEHUSIMUA OMPEACISATh YACTOTHBIE U BPEMEHHBIE XapaKTe-
PUCTHUKU; BBIOJIHATH aHAIU3 U CUHTE3 JTUHEHHBIX CAY 4acTOTHBIMH METOJAMH U
METOJIJaMU MIPOCTPAHCTBA COCTOSIHMI; BBIMOJHATh aHanu3 ycronunBoctu CAY; Ha-
BBIKAMU ITPUMEHECHUS METOAO0B aHAIN3a YCTOMYUBOCTH, TOYHOCTHA U JUHAMUAYECKUX
xapakrepucTuk CAY; metonoB cuHte3a CAY Ha OCHOBE YaCTOTHBIX METOJOB U Me-

TOJIOB ITPOCTPAHCTBA COCTOSTHUH.

2. 3a1a4n JUCHMUILINHEL:

N3yueHre npuHIMIIOB U METOJIOB MOCTPOEHUS U TPeoOpa30BaHUs MOJIETIEN CUCTEM
yIIPaBJICHHUS.

N3yueHune crnocoOoB COCTaBIEHU U MPe0Opa3oBaHusl MaTeMaTudeckux mozeneit CAY;
dopMupoBaHUE YMEHUM COCTABIIATh MaTeMaTHYECKUE Mosiesii TuHENHbBIX CAY; yme-
HUM OCYIIECTBIIATh IPeoOpa3oBaHus MaTeMaTuueckux moaeneit auHeitHsix CAY k
BU]TY, yIOOHOMY J1J1s1 McclieioBanus Ha DBM;

OBHaI[eHI/Ie HaBbIKaMH ITIOCTPOCHUA YaCTOTHBIX U BPECMCHHBIX XaPAKTCPUCTHUK.

3. 3nanue npuHUUIIOB NOCTpoeHUs: CAY; OCHOBHBIX METOJIOB aHAJIN3a U CUHTE3a
JUHEHHBIX CUCTEM; IEPEaTOYHbIX (DYHKIIMN ¥ YACTOTHBIX XapaKTEPUCTUK TUITOBBIX
3BeHbeB CAY; METOIOB aHaIN3a YCTOMYMBOCTH, KAYECTBA TMHAMUKH U TOYHOCTH CH-
CTEM; OCHOB METOJIa IPOCTPAHCTBA COCTOSTHUI; METOI0B CUHTE3a KOPPEKTUPYIOIIUX
YCTPOMCTB.

3HaHUs OCHOB METO/IOB MPOCTPAHCTBA COCTOSIHUM: YIIPABIsEMOCTH U HAOII0AaeMO-
CTH; 3HAHUSI MOJIAJIbHOTO YIPABJICHUS; CUHTE3a HAOMIOAAIOIUX YCTPONUCTB MOJTHOTO
Y HEMOJIHOTO MOpsJKa; MEeToAa (pa30BOTr0 MPOCTPAHCTBA; TUIIOB COCTOSIHUN PaBHO-

BCCHUH.



4. YMeHHs BBIIIOJHATH aHAJIHN3 U CHHTE3 TUHEHHBIX CAY 4acTOTHBIMHM METOJaMH U
METOJaMHU MPOCTPAHCTBA COCTOSIHUM; PaCCUMTHIBATh HAOJIIOIATENI COCTOSHUS; BbI-
MOJIHATH aHau3 yctounBocTu CAY; onpenensiTh 4aCTOTHbIE U BpPEMEHHBIE Xapak-

TCPUCTHKU JIMHEUHBIX CUCTEM.

5. OcBOEHME HABBIKOB IPUMEHEHUS METOIOB PAacUYETa JIMHENHBIX HENIPEPBIBHBIX CH-
CTEM.

OBnajzieHne HaBbIKaMM anreOpanyecKuX U YaCTOTHBIX METOJIaX ONpPEACIICHHs YCTOM-
YUBOCTH JIMHEWHBIX CUCTEM; ITOCTPOCHUS MOAAIBHOIO PETYJSATOPA; HABBIKU IPUME-

HeHus uccaenoanuii CAY mMeTonamMy MaTeMaTH4eCKOro MOICITMPOBAHUS.

3.2 Mecrto nucuumiinebl B cTpykrype OITOII

JlucuuiianHa u3y4aeTcs Ha OCHOBE paHee OCBOCHHBIX JUCIUIUIMH Y4eOHOTO MIIaHa:
1. «Anrebpa u reoMeTpus»

2. «MareMaTH4eCKHl aHAIU3»

U 00ecreunBaeT U3y4eHHE MOCAeAYIOUUX TUCIUIUIINH:

1. «<HenuHelHbIE cUCTEMBI YIIPABIEHUSD)

2. «OCHOBBI MEXaTPOHUKH U POOOTOTEXHUKI

3. «HpO@KTI’IpOBaHI/Ie CHUCTCM YIIPABJICHUA B IIAKCTC MATCMATHUYCCKOI'O MOACINPOBA-

Hust NI LabVIEW»

4. «CnyualiHple POIECCHl B CUCTEMAaxX aBTOMAaTUY€CKOTO YIIPaBICHUSD)
5. «IIpoexTupoBaHuE MEKTPOHHBIX YCTPOMCTBY

6. «DneKTpuYeCKui MPUBOI»

7. «MonennpoBaHue CUCTEM YIPABICHUD)

8. «OCHOBBI MAaTEMATHUYECKON TEOPUN YCTOMUUBOCTH

9. «Cucremsl YIIpaBJICHUA MaHUITYJIIATOPHBIMHA pO6OTaMI/I»



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Koa kxommerenun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHINKATOPA
KOMIIeTEHIINH
OIIK-1 Crnioco0OeH npUMEHATh €CTECTBEHHOHAYYHbIE U OOLIEMH)KEHEPHbIE 3HAHMS,

METOJIbI MAaTEeMaTHYECKOTO aHaJM3a U MOJACIUPOBAHMS B MPO(eCCHOHAIb-
HOM eATeILHOCTH,

OIIK-1.2 Ilpumensiem memoovl mMamemMamuyecko2co U HAMYPHO2O MOOEIUPOBAHUSL
npu cuHmese U UCC1e008aHUU CUCTEM ABMOMAMUYECKO20 YNpasileHus npu
CIIYUAUHBIX UTU OeMEPMUHUPOBAHHBIX B030EUCMBUSX

OIlIK-1.3 Ymeem evinonname ananus u cunmes MuUHeHbIX CUCTEM ABIMOMAMUYECKO20
VIPABIeHUsI YACHOMHBIMU MEMOOAMU U MeMoOamu NPOCMpPAHCMEd COCMO-
SAHUU

OIIK-11 Cnocoben paspabarbiBaTh U TPUMEHSTH AJTOPUTMBI U COBPEMEHHBIE

uu(ppoBbIE NMPOTrPAMMHBIE METOJbl PACUETOB U MPOEKTUPOBAHUS OTAEIb-
HBIX YCTPOMCTB M HOJCHCTEM MEXAaTPOHHBIX U POOOTOTEXHUYECKUX CH-
CTEM C HUCIIOIb30BAaHUEM CTAHJIAPTHBIX UCIIOJHUTEIBHBIX U YIIPABIAIOLIUX
YCTPOMCTB, CPEACTB ABTOMAaTUKHU, U3MEPUTEIIBHOM U BBIYUCIUTEIBHON TEX-
HHUKH B COOTBETCTBHMH C TEXHUUECKUM 33JaHUEM, pa3padarbiBaTh LU(POBbIE
QJITOPUTMBI M TPOrPaMMBbI YIIPABJIEHUS pOOOTOTEXHUUECKUX CUCTEM;

OIIK-11.4 Ipumensem memoovl paciema AUHEUHBIX HENPEPBIBHLIX CUCTNEM NPU Oe-
MEePMUHUPOBAHHBIX UU CIYYAUHBIX 8030€UCNEUSX




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

Ne HanmenoBanue TeMbl JUCIHAILIMHBI Jlex, | IIp, | Jlao, | UKP, | CP,

n/n a4 a4 a4 a4 a4

1 | Beenenue. OOmas xapakTepuCTUKAa CHCTEM aBTO- 3 2 1 4
MaTHUYECKOTOr YIpaBICHUS

2 | Tema 1. Buasl MmaTeMaTuyeCcKoOro OMucaHus Herpe- 2 4 1
PBIBHBIX CUCTEM

3 | Tema 2. YacTOTHBIE XAapaKTEPUCTUKHU IUHAMHYE- 2 2 2 6
CKHX CHCTEM

4 | Tema 3. YacTOTHBIE U BpEMEHHBIE XapaKTEPUCTUKU 4 3 1 10
3BeHbeB CAY

5 | Tema 4. JlorapudmMuyeckre 4aCTOTHBIE XapaKTepPH- 3 6 1 12
CTUKH THUIIOBBIX COCIMHEHUN 3BCHHCB

6 | Tema 5. CTpyKTypHO-TONOJIOTMYECKHE MaTeMaTH- 3 4 12
yeckue moaenu CAY

7 | Tema 6. Maremarndeckre MOJCITH TUHAMUYICCKUX 6 4 1 12
cucteM B (hopMe epeMEeHHBIX COCTOSTHHS

8 | Tema 7. Anrebpandeckue METO/bI aHAJIN3a YCTON- 6 2 1 9
YHUBOCTH JINHECHHBIX CHCTEM

9 Tema 8. YacToTHbIE METO/ABI aHAIN3a YCTOMYUBO- 3 2 1 9
CTH JIMTHEWHBIX CUCTEM

10 | Tema 9. Kpurepuu kauectBa mporeccoB B CAY 4 1 1 6

11 | Tema 10. ToyHOCTH CHCTEM aBTOMATUYECKOTO 4 1 1 1 4
yIpaBICHUS

12 | Tema 11. CunTe3 cucteM aBTOMaTHYECKOTO yIIpaB- 3 1 5
JICHUS

13 | Tema 12. Cucrembl HOAYNHEHHOTO PErYJINPOBAaHUS 2 1 3 7

14 | Tema 13. MogasibHOE yIipaBiieHUE 2 2 2 10

15 | Tema 14. BoccraHoBineHHE COCTOSHUS TUHAMUYC- 3 0 7
CKHX CHCTEM

16 | 3aknroueHue 1
Uroro, au 51 34 17 1 113
N3 Hux a4 Ha KOHTPOJIb 0 0 0 0 35
OO01mas TpyI0eMKOCTh OCBOCHHSI, a4/3¢ 216/6




4.1.2 Copepxanue

Ne
n/n

HauMeHnoBaHnue TeMbl
JTUCHHAILINHEI

Conepxanue

1

Beenenue. OOmasi xapakrepu-
CTHKA CUCTEM aBTOMATHYECKOIOT
YIpPaBICHHS

XapakTepucTika npeamera.

OCHOBHBIE IOHATHS U OIIPEJEIICHUs TEOPUN aBTOMaTHye-
CKOT'O yIpaBJeHUs (Ha IpUMepe CUCTEMbI CTAaOMIN3aLUN ).
Crarndeckue CBOMCTBAa CHUCTEM aBTOMATUYECKOTO YIIPaB-
nenus (mpobiema TouHoctn). Pons obpatHoi cBsizu. Oc-
HOBHBIE NIPUHIIMIIBI aBTOMAaTHYECKOTO YIIPABIICHUS: PETy-
JUPOBaHUE 10 OTKJIOHEHUIO U 10 BO3MYyIlEHU0. Ousnka
IIPOLIECCOB B 3aMKHYTBIX CUCTEMAX.

O6mas cTpykrypa 3amkHyToi CAY; pUMephI 3JIEMEHTOB.
Knaccugukanust aBTOMaTHYECKUX CUCTEM MO MPHHLUITY
JEUCTBUSA; 10 LA YIPABICHUS; 110 KJIACCY YPaBHEHMIA,
OIHCHIBAIOIINX CUCTEMY; IO XapakTepy npeoOpa3oBaHUs
MIEPEMEHHBIX B AJIEMEHTaX CHUCTEMBI; MO0 XapaKTepy Hpo-
LIECCOB B CUCTEME; T10 YHCITY BXOIHBIX U BBIXOIHBIX I€pe-
MeHHbIX. [IpuMepsl aBTOMaTHUECKUX CUCTEM, 00JIaCTH UX
IIPUMEHEHUS.

Tema 1. Buasl MmareMaTryecKoro
ONMCAaHMS HETIPEPBIBHBIX CUCTEM

Maremarudeckne MOAETH BXOA-BBIXOA: Ju(depeHnnatb-
ueie ypaBaenus (YY), nmepemarounsie ¢ynkiuu (I10),
oneparopubie [1®, yactoTHble 11D, K03dhPuLKEeHTH Te-
penadu, BpeMeHHbIe XapaKTepUCTHKHU. CBsI3b MEXAY pas-
JUYHBIMHU (pOpMaMH OMTUCAHUS «BXOA-BBIX0/». Becoas u
nepexonHas ¢pyukuuu. [lepenarounsie pyHKIIUU TUTTOBBIX
COCIMHEHUI 3BEHBEB.

Tema 2. YacTOTHBIE XapaKTepHU-
CTUKH JUHAMHUYECKUX CHCTEM

Omnpenenenus. YCTaHOBUBIIASCS PEAKIIHS HA TApMOHUYE-
CKOE€ BXOJHOE€ BO3-AeicTBHE. «DPUBHYECKHID CMBICT Ya-
CTOTHOHM MepeaaTouyHol (QyHKIHH. DKCIEPUMEHTAIBHOE
oTpe/ieJIeHHe YaCTOTHBIX XapaKTepucTHk. Jlorapudmmue-
CKHE€ 4aCTOTHBIE XapakTepucTuku (JIUX).

Tema 3. YacToTHBIE U BpEeMEH-
HBIC XapaKTEPUCTUKUA 3BECHHEB
CAY

YacToTHBIE M BPEMCHHBIE XapPAKTEPUCTUKU IPOTIOPIIH-
OHAJIBHOTO, WHTErpUpYIOIIEero (0O00OIEHHOTO0 HWHTETPH-
pyromiero), nuddepennupyomero (0600meHHoro aud-
(hepeHIUPYIOIIETro), alepuoIUIECKOro U (GOPCUPYIOIIETO
3BeHbeB. DU3MUECKHI CMBICI TOCTOSHHOM BPEMEHU UHTe-
TPUPYIOLIETO 3BEHA.

YacToTHBIE ¥ BPEMEHHBIE XapaKTEPUCTUKU THHAMUYE-
CKUX 3BEHBEB BTOPOTO IMOPSIIKA: aepPUOIUYECKOTO 2-TO
MOpsiIKa, KoJIeOaTeIbHOTO, KOHCEPBATUBHOTO. MeToauka
aHaM3a TUTA 3BEHA.

CrienuaibHBIC TUTIBI JHHAMUYCCKUX 3BCHBEB: PEalIbHBIC
muddepennupyromee U GopcUpyrOIIee, YUCTOTO 3aras-
JIbIBaHUS, TPONOPIUOHATILHO-UHTErpasibHoe. [Ipoxoxe-
HUE MTOMEXH Yepe3 peasibHoe quddepeHnrpyroiee 3BeHO.
HemunumanbHo-(]a3oBbie 3BEHBSI.




HaumMmeHnoBaHnue TeMbl
JUCHHILIMHEI

Conepxanue

Tema 4. Jlorapupmuueckue ya-
CTOTHBIE€ XapaKTEPUCTHKH THIIO-
BBIX COE/IMHEHHIA 3BEHBEB

JIYX nocnenoBareabHOro COeMHEHUs 3BeHbEB. MeTonu-
ka noctpoenus JIUX mo crnoxHoi nepenarouyHoi (yHK-
mun. Onpenenenue ¢aszsl o JIAX MuHMMaNBHO-(Da30BOM
cuctemsl. [Ipubnmxennoe nocrpoenne JIYX napaniens-
HBIX COEJMHEHUI 3BEHbBEB.

Tema 5. CTpyKTypHO-TOIOJIOTH-
YECKHE MAaTeMaTH4EeCKHUE MOJe-
m CAY

HeranuzupoBannbie cTpykrypHbie cxembl (JICC) u cur-
HaJIbHBIE Tpadbl: ONpeaeseHHs], CPABHUTENIbHAS XapaKTe-
pPHUCTHKA, METOIMKA ITIOCTPOEHUS 110 YpaBHEHUSIM. DKBHUBA-
JIEHTHBIE TIPEOOPA30BAHUS CTPYKTYPHBIX CXEM JIMHEHHBIX
cucreM. Teopema MelicoHa.

Tema 6. Maremarudeckue Mo-
eI OUHAMHUYECKUX CHUCTEM B
(dbopMe mepeMeHHBIX COCTOSHUS

OcHoBHBIE ompeneseHus 1 GopMbl 3aIMCH ypaBHEHU. 3a-
MMCh YPaBHEHHUI B MEPEMEHHBIX COCTOSHHUS MO JeTaju-
3UPOBAaHHOM CTPYKTYpHOU cxeMe. JInHeapusauus Marema-
TUYECKUX MOJeJIed HeTMHEHHBIX CUCTEM: JIMHEeApU3aLHs
HEJIMHEWHBIX CTATHYECKNX XapaKTePUCTHK W (QyHKIUi
HECKOJIbKUX TepeMEHHBIX, nu(epeHIInaNIbHbIX ypaBHE-
HUH, ypaBHEeHUH B (hopme nepeMeHHbIX cocTosiHus. [Ipak-
THYECKHUE cTIOCO0BI TudPepeHnnanbHON JIMHeapU3aIiy.
OO6muue cBeneHust o kaHoHHYeckux (opmax. Kanonuue-
ckas ¢opma ympasisiemocT (KOVY), nonyuenne KOY no
nepenarouHoii pynkuuu. Mcnons3oBanue KOV ans momy-
yenus JJCC.

Tema 7. Anrebpandeckue MeTo-
Ibl aHaIW3a YCTOWYMBOCTH JIU-
HEWHBIX CUCTEM

YCTOWYMBOCTE COCTOSIHUSI PABHOBECHUS JIMHEWHON CUCTE-
MBI: OCHOBHBIE ompeneneHus. CyKaeHnue 00 yCToHunBo-
CTH JIMHEHHON CHCTEMBI 10 KOPHSM €€ XapaKTepucThde-
ckoro nojauHoMa (XIT) (coOOCTBEHHBIM 3HAYCHHSIM MaTpPH-
IIbI CUCTEMBI): OCHOBHBIE TeopeMbl. Teopemsl 1-ro MmeTozna
JlsmyHoBa. CyxaeHnue o0 yCTOMYMBOCTH MO KOAPPHILInEH-
tam XII: anrebpanueckue kpurepuu yctoitunoctu Cro-
noasl, ['ypBuna, Payca, JIsenapa-Illunapa.

Tema 8. HacTOTHBIE METOAKI aHA-
JIn3a YCTOMYMBOCTH JIMHEHHBIX
CHUCTEM

BBenenne B 4acTOTHbIE KPUTEPUU YCTOWYUBOCTHU: MPUH-
nun aprymenrta. Kpurepuiit Muxaitnosa. Kputepuit yctoii-
ynBocTU HalikBucra u ero norapupmudeckas popma.

10

Tema 9. Kpurepuum kauectBa
npoueccos B CAY

TpeOoBaHMs K TOYHOCTH, K IUHAMUKE, IPSIMbIE U KOCBEH-
HbIE MTOKa3aTeu KayecTBa TUHAMHUKHU. YacTOTHBIE OIIEHKU
kagectBa CAY: yacrora cpesa, 3amacbl yCTOMYUBOCTH IO
MO0 U (haze, Monoca NpoIyCKaHUs, OKa3aTellb Koje-
0aTeNnbHOCTH.

KopHeBbIe OLIEHKN KauecTBa: CTENEHb YCTOMYNBOCTH, KO-
nebarenbHOCTh. CTaHAapTHBIE HOIMMHOMBL Jlparpamma
Beimuerpaackoro.




Ne HaumeHoBaHHe TeMbl Conepxanue
n/n AUCHHUIIMHBI
11 | Tema 10. TouHOCTB CUCTEM aBTO- | AHAJIN3 YCTAHOBUBILUXCS OLIMOOK IIPU BOCIIPOU3BECHUN
MAaTU4Y€CKOI0 yIIpaBICHUS TUIIOBBIX BO3AcUCTBUM. [IpuMeHeHne TeopeMsl O KOHEU-
HOM 3HAYE€HUHU.
YcraHoBuBLIMECS OMMOKKA MPU MPOU3BOJIBLHOM BO3JEH-
ctBuM. KoappuimeHTs! ommbok, METOAbI UX HAX0XKICHUSL.
[Topsimok acraru3ma: onpeneneHne, METOAbl aHaIU3A.
Tounocte CAY B THUIMOBBIX pekUMax (IIPH MOCTOSIHHOM,
JIMHENHOM, KBaJIpaTUYHOM M TapMOHHYECKOM BO3JICHCTBU-
ax). JJoOpOTHOCTH 11O CKOPOCTH U MO YCKOPEHHUIO.
Crarndeckuii pacyeT CUCTEMbI CTAOMIIM3ALUH U CIEAIIeH
CUCTEMBI (TUIIOBBIE 3a]a4N).
12 | Tema 11. Cunre3 cucteM aBTO- | OcHOoBHEIE dTanbl cuHTe3a CAY. MeTomuku cUHTE3a B
MaTU4ECKOTO YIIPABJICHHUS 4acTOTHOM oOnactu. OO011asi XapaKTepuCcTHKa aHaTUTHYe-
CKUX MeTon0B cuuTe3a CAY.
ITocnenosarenbHas koppekuust CAY: MeToabl, TUIOBBIE
koppekrupyromue 38eHbd (I1-, I1/1-, [TN-u IT1/]-3ax0oHb1
yIpaBiIeHUs ), METOAUKA cuHTe3a 1o JIAX.
[Mapannensuas xoppexuust CAY: meton cunresza. ['nOkue
1 KE€CTKHE 0OpaTHbIE CBS3U, UX BIUSHUE HA KAYECTBO CHU-
CTEMBI.
Kparkas xapakTepucTuka TEXHUYECKUX CPEICTB KOPPEK-
LUN.
13 | Tema 12. Cucrembl noguuHeHHO- | CTaHAapTHBIE HACTPOWKHM KOHTYPOB Ha ONTHUMYM IIO MO-
IO peryJiipoBaHus IYII0 U CHMMETpUUHBIA onTuMyM. [IpakTuyeckas onrtu-
MU3aLMs MHOTOKOHTYPHBIX CUCTEM.
14 | Tema 13. MonansHoe ympasie- | CylIHOCTh MOJAJIBHOTO yrpaBiieHus. OCHOBHasi Teopema.
HUE [TonsiTue ynpaBiasieMOCTH TMHAMUYECKUX cUCTEM. MeTo-
JIMKa CUHTE3a MOJIAJIbHOIO PETYIATOPA.
15 | Tema 14. BoccranoBnenue co- | [IpoGnema BoccraHoBieHus coctosiHus. HaOmromarenn
CTOSTHUS IMHAMUYECKUX CUCTEM | COCTOSIHMS MOJHOTO M MOHMKEHHOTO IMopsjka. Teopema
pazaeneHus.
16 | 3akmroueHue O030p COBpEMEHHBIX HAIIPABICHUN TEOPUU aBTOMAaTHYE-
CKOI'O YIIpaBJICHUS.
4.2 Ilepeyennb J1abOpaTOPHBIX PadoOT
HaumenoBanue n1adopaTropHoii padoThI KosnyecTBo aya. yacos
1. BBogHoe 3anstue: metoawl aHammza CAY B cpeme Matlab /
Simulink 1
2. UccnenoBaHue TMHAMUYECKUX CBOMCTB THIOBBIX 3BeHbEB CAY BO
BPEMEHHOM U B YaCTOTHOM 0OJIACTIX 4
3. BiusiHre napaMeTpoB Ha Kau€CTBO aBTOMATUYECKUX CUCTEM 4
4. MeTonbl KOppeKLUU CUCTEM aBTOMAaTUYECKOTO YIIPaBIECHUs 3
5. Pacuer u aHanu3 cucTeM NOAYUHEHHOIO PETYIUPOBAHUS 3
6. CuHTE3 U UCCIIEJ0BAHUE CUCTEMBI C MOJAJIHBIM YIIPABICHUEM 2
Htoro 17
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4.3 llepeyeHb NPAKTHYECCKHUX 3AHATHH

HaunMeHoBaHMe NPAaKTHYECKUX 3aHATHI KosmmuecTBo ayn. yacos

1. I'pacmueckue 51eMEeHThI CTPYKTYPHBIX cxeM U M-rpados. M300-
pakeHHe CTPYKTypHOH cxeMbl U M-rpada mo anaredpanyeckomy
ypaBHeHuto. Onpenenenue nepeaarodHor pyHkuuu (I1d) u xord-
(duLMeHTa nepeaayu CUCTEMBI 1o ee TudepeHnanTbHOMy ypaBHe-
Huto (JY). 3anucs 1V no [1O. 2

2. N3obpaxeHue CTPYKTYPHON CXEMbl CHCTEMbI aBTOMATHY€CKOTO
YIpaBJIECHUS 110 €€ ypaBHEHUsIM. [leTanu3upoBaHHbIE CTPYKTYPHbIE
CXEMBI. 2

3. Iloctpoenne aMIIuTyaHO-()a30BOM YaCTOTHOW XapaKTEPUCTUKHU
(ADX) cucremsl 1o ee nepenarodHon GyHkuuu. Jlorapudpmuueckue
yacToTHble Xapakrtepuctuku (JIYX). Ilocrpoenne JIYX TuUmoBbIX

3BeHbeB CAYV. 2
4. JIUX nocnemoBareasHOro coequueHus 38eHpeB CAY. Meronuka
noctpoenus JIAX no I1® cnoxHoro Buza. 2

5. T'eomerpuueckuii ananus JIAX. Onpenenenue [1®D no JIAX munu-
MaJibHO-(ha30Bo# cuctembl. Onpenenenue ¢asel no JIAX. [Ipubnu-
)keHHoe noctpoenue JIAX napannenbHbIX COETMHEHNH 3BEHBEB. 2

6. Onpenenenne [1P ¢ MOMOIIBIO CTPYKTYPHBIX MPEe0Opa30oBaHMIL:
a — MepeCcTaHOBKHU 3BE€HA U CyMMAaTopa; O — MepecTaHOBKH 3BEHA U
OTBOJIA. 2

7. Onpenenenue [1® ¢ TOMONIBIO CTPYKTYPHBIX IPEOOPA30BAHUIL: B
— [IepECTAaHOBKM CymMMaTopa 1 oTBoza. Teopema MeiicoHa. 2

8. CocraBiieHHe OMHUCAHUS CUCTEMBI B JOPME NMEPEMEHHBIX COCTOS-
HUS 10 I€TAIM3UPOBAHHOM CTPYKTYpHOI1 cxeme. CocTaBlIeHHUE OIU-
CaHMs CHUCTEMBI B yIpaBisieMoll kaHoHH4YecKoil (hopme 1o [1D. 4

9. KoutponbeHas padorta (nocrpoenue JIUYX mno I1®D; onpenencHue
[1® ¢ momo1IbI0 CTPYKTYPHBIX TPE0Opa3oBaHUii). 2

10. IIpeobpazoBaHre MaTeMaTUYECKUX MOJIENICH B IPOCTPAHCTBE CO-
ctosiHuil. [lepenaTounbie MaTpULIbI. 2

11. IlpsiMble (KOpHEBBIE) METOABI UCCIIEIOBAHNS YCTOMYMBOCTH CH-
cTembl. VMccnenoBanue yCTOWYMBOCTH U aHAINU3 00JIacTell ycTondu-
BOCTH B IIPOCTPAHCTBE MAPAaMETPOB CUCTEMBI 110 KpuTeputo ['ypBu-
ua. 2

12. UccnenoBanue yCTOWYMBOCTH CUCTEMBI IO Kpureputo HalikBu-
cta (nnst ADX u msa JIUX). 4

13. Onpenenenue nopska actatuama cucteMbl. OnpeneneHue Ko-
¢ dunreHToB omnOoK. CTaTHUECKUN pacdyeT CUCTEMbI CTaOMIM3a-

LUU. 2
14. PacueT cucteM NOAYMHEHHOTO PETYJINPOBAHUS. 2
15. Pacdetr MOZaIbHOTO pPETYISTOpA. 2
Hroro 34
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4.4

4.5

4.6

4.7

4.8

4.9

KypcoBoe npoextupoBanme

KypcoBas pabota (IIpoeKT) He IPEeTyCMOTPEHBI.

Pedepar

Pedepar e nmpenycmotrpeH.

I/IHIII/IBI/II[yaJIbHOG AOMaIIHEE 3aJaHHUE

NuauBuayansHOE JOMaIIHEE 3a/IaHUE HE TTPEyCMOTPEHO.

JHoxaan

Jlokiiaa HE PETyCMOTPEH.

Keiic

Keiic He mpegycMOTpeH.

Oprannzanus 1 ya4e0HO-MeToAHUYECKOoe o0ecredeHre CaMoCTOATe/IbHOM pa-

00THhI

N3yuyeHne TUCIUIUIMHBI COMPOBOXKIAETCS CAMOCTOATENIbHON paOOTON CTY/ICH-

TOB C PCKOMCHAOBAHHBIMU IIPCIIOAABATCIICM JIMTCPATYPHBIMU MCTOYHUKAMH W HH-

dopMarmoHHBIMU pecypcamu cetu HTepHer.

HHaHI/IpOBaHI/IC BPEMCHU I N3YUCHUS JTUCIHUITIIIMHBI OCYIICCTBIIAACTCS Ha BECh

nepuoj 00yyeHus, pelycMaTpuBas PU TOM PETYJIIPHOE MOBTOPEHUE MPOHACHHO-

o Marcpuaja. O6y‘-IaIOI_HI/IMCH, B paMKax BHC&YI[HTOpHOﬁ CaMOCTOSITCIILHOU pa60—

ThI, H€O6XOIII/IMO PETYIIAPHO AOMMOJIHATL CBEACHUAMUA U3 JIMTCPATYPHBIX HCTOUYHHUKOB

Marcpuall, SaKOHCHCKTI/IpOBaHHHﬁ Ha JICKIOIHUAX. HpI/I 9TOM Ha OCHOBC M3YUCHHA PC-

KOM@HI[OB&HHOIZ JIUTCPATYPhI uenecooGpa3H0 COCTaBUTH KOHCIICKT OCHOBHBIX I10JI0-

KEHUHN, TEPMUHOB U OIPEACIICHUM, HEOOXOIUMBIX JIJIsl OCBOEHUS Pa3/IeioB yUeOHOM
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JTUCIUILINHBI.

Oco060€e MecTo ynensieTcsi KOHCYJIBTUPOBAHUIO, KaK OJTHOM U3 opM 00yUYeHUs
U KOHTPOJIA CaMOCTOSTENbHON padboThl. KoHCynbTHpOBaHUE Ipenanonaraet ocoobM
00pa3oM OpraHM30BaHHOE B3aMMOJICUCTBHE MEXAY IIPETOAaBaTEIeM U CTYICHTAMH,
IIPU 3TOM IPEATONATAETCS, YTO KOHCYIBTAHT JINOO 3HAET TOTOBOE PEIIEHUE, KOTOPOE
OH MOJKET MpeAnucarb KOHCYJbTUPYEMOMY, JTHUO0 OH BIIAJIEET CIocoOaMu JesTeNb-

HOCTH, KOTOPbI€ YKa3bIBAIOT MMYTh PELICHUS MPOOIEMBI.

Texymasa CPC IIpumepHas
TPYA0EMKOCTb, a4

Pabota ¢ IeKHMOHHBIM MaTepualoM, C yueOHOH JTuTeparypoit 10
Omneperxaromias caMmocTosiTeNbHast paboTra (M3yuyeHHe HOBOTO Mare-

pHaJia 10 ero U3JIOKEHUS Ha 3aHATHSAX ) 0
CaMocCTOsTENbHOE U3YUCHUE PA3/IeTIOB TUCIIUILTAHBI 20
Brinonnenne nomMamnHux 3aaHui, JOMATHIX KOHTPOIBHBIX PabOT 20
[ToaroroBka k J1abopaTopHbIM paboTaM, K MPaKTHUYECKHUM M CEeMHU-

HapCKUM 3aHSATHUSIM 8
IToaroToBka K KOHTPOJIBHBIM paboTaM, KOJUIOKBUYMaM 20
Beinonnenue pacueTHo-rpaduueckux padot 0
BeinonHeHne KypcoBoro nmpoeKkTa Wi KypcoBoil paboTsl 0
[Touck, u3ydyeHue U npe3eHTanus nHOpMaLUH 110 3alaHHOM Mpo-

Oneme, aHATM3 HAYYHBIX MyOTUKAIUH 110 3aJaHHON TeMe 0
Pabora Hax MeXIUCHUIUIMHAPHBIM IIPOEKTOM 0
AHanu3 TaHHBIX 10 33JaHHOW TEME, BBIIIOJITHEHUE PACYETOB, COCTaB-

JICHUE CXEM U MOjeJiell, Ha OCHOBE COOPAHHBIX JaHHBIX 0
[ToaroroBka k 3a4ety, UPpHEepeHIHPOBAHHOMY 3aUeTy, FK3aMEHY 35
HUTOI'O CPC 113
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5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
IK3. B
onoJ1.

OcHoBHas auTeparypa
1 becekepcknii, Buktop AHTOHOBHY. Teopus CUCTEM aBTOMAaTHYECKOTO yIIPaB- 78
nenus [Tekct] : [Y4eb. mocobue] / B.A. becexepckuii, E.I1. [Toros, 2003. -749
C.
2 BoctpukoB, Anaronuii CepreeBud. Teopusi aBTOMaTHYECKOTO PETYIMPOBAHUS 62

[Texct] : Yueb. mocobue juisi By30B IO HamNpaBJICHUIO ~ABTOMAaTH3alMs U
ynpasienue” / A.C. Boctpukos, [ A. ®paniry3osa, 2004. -365 c.

3 NccnenoBanue nuHeiHbIX cucteM B cpene Matlab/Simulink [Texcr] : MeTon. 219
yKa3aHus K J1a0. pabotam mo aucuuiuinHe ~“Teopus ynpasnenus” / Cankr-Ile-
TepOypICKHii TOCYIapCTBEHHBIN ICKTPOTEXHUYECKHI YHUBepcuTeT uM. B.U.
VnbsinoBa (Jlenuna) ”JIDTU”, 2004. -24 c.

4 KouetkoB, Bnagumup IlerpoBuu. OcHoBBI TeOpuu yipasienus [ Tekcr] : yueO. 25
rmocobue s By30B 10 crienuaibHOCTH 140604-"D1eKTpOonpruBOIL U aBTOMa-
TUKa MPOMBIIUI. YCTAHOBOK M TEXHOJ. KOMIUIEKCOB™ HAIpPaBICHHS MOATOT.
140600 -"25eKTpOTEeXHUKA, JJIEKTPOMEXAHUKA U AJIEKTPOTEXHOIOTUU : COOT-
BeTcTBYeT Den. roc. oOpaszoBar. cranaapty (Tperbero mokonenus) / B. I1. Ko-
yeTkoB, 2012. -411 c.

5 [TanTenees, Aunpeit Bnagumuposuu. Teopus ynpasieHus B IpUMepax U 3a- 55
nadax [Tekct] : Yueb. mocobue s Bry30B / A.B. [Tantenees, A.C. boprakos-
ckuit, 2003. -583 c.

JononHutenbHas auTeparypa

1 MeToap!l KIIaCCUYECKOM U COBPEMEHHON TEOPHHM aBTOMAaTHYECKOTO YIIpaBJe- 28
Hus: B 3 1. [Teker] : Yue0. 1y1st By30B 110 MallTMHOCTPOUT. U IPHOOPOCTPOUT.
cniermaabHOCTAM / o o611, pen. K.A. ITynkosa. -(MeTosl TeOprn aBTOMATH-
yeckoro ynpasinenus). T. 3 : MeTonsl COBpeMEHHOI Teoprur aBTOMAaTu4eCcKoro
ynpasienus / K.A. [Tynkos, H.J[. Erynos, A.W. bapkun u ap. ; nox pea. H.JL.
Erynosa, 2000. -747 c.

2 laiinyk, Anaronuii PomanoBuy. Teopus aBTOMaTn4ecKoro ynpasiaeHHs B IpU- | HEOTD.
Mepax U 3anadax ¢ pemeHusiMu B MATLAB [TekcT] : yue0. mocobue st By-
30B 10 CHEUMAIBLHOCTH ~ABTOMATU3alMs TEXHOJ. MPOLECCOB U MPOU3BOJCTB
(pHepreTHka)” (HampaBJICHHUE MOATOT. AUTUIOMUDP. CIEIUATUCTOB ~ABTOMATH-
3up. TexHoioruu u npoussoactea’) / A. P. Iaiinyk, B. E. benses, T. A. I1bsB-
yenko, 2011. -463 c.
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5.2 TIlepeyenb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «H-

TEPHET», UCIIOJIb3YCMbLIX IIPH OCBOCHHH NTUCHUILJIMHBI

Ne ni/nt JJIeKTPOHHBIN aapec
1 CoobmectBo DxcnionenTtahttps://hub.exponenta.ru/
2 TAY _JlaboparopHbie pabOThI (BHI€0 C KOMMEHTAPUSMH K BBITIOJTHEHUIO JTAO0OPATOPHBIX
pabor)https://youtube.com/playlist?list=PLDHeug8S rlUod34ytNpXsL-OFSHmVqlu

5.3 Anpec caiita kypca

Anpec caiita Kypca: https://vec.etu.ru/moodle/course/view.php?1d=13007
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https://hub.exponenta.ru/
https://youtube.com/playlist?list=PLDHeug8S_rlUod34ytNpXsL-OF5HmVq1u
https://vec.etu.ru/moodle/course/view.php?id=13007

6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

Jns nucuuriabl « Teopus aBTOMaTHYECKOro YIIPaBICHUS MPETYyCMOTPEHBI

cienyromue GopMbl MPOMEKYTOUHOU aTTECTALINU: IK3aMEH.

JK3aMeH
Ouenka Onucanue

HeynosnerBopurensHo Kypc ne ocBoeH. CTyIeHT UCIBITHIBAET CEPHE3HBIE TPYAHOCTH
IIPU OTBETE Ha KJIFOUEBbIE BOIIPOCHI TUCIUILINHBI

VY1oBIEeTBOPUTENHHO CryneHT B LeJOM OBIaAeN KypCOM, HO HEKOTOPBIE pa3Jiebl
OCBOEHBI Ha YPOBHE OIpeeeHUN U GOPMYIUPOBOK TEOPEM

Xoporo CryneHT oBiaien Kypcom, HO B OT/IETbHBIX BOPOCAX UCTIBITHI-
BAET 3aTPyIHEHUs. YMEET pellaTh 3a/1auu

OtnuyHO CTyaeHT JeMOHCTPUPYET MOJHOE OBIJIAJIEHUE KYypCOM, CIOCO-
OeH NPUMEHATH NOJTY4YEeHHBIC 3HAHHS MPHU PEIICHUH KOHKPET-
HBIX 3a1a4.
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OcobGeHHoCTH 1O0MyCKA

Jljis gormycka K 9K3aMeHy HEOOXOAMMO BBITIOJHUTH U 3allUTUTH BCE Jlabopa-
TOpHBIE PabOTHI. B KauecTBe KOHTPOJIS MPAKTUYECKUX 3aHATUNA HEOOXOAMMO BBIMOJ-
HUTH | KOHTPOJBHYIO paboTy. DK3aMeH MPOXOJUT B YCTHOU (hopMe, B KaxKI0M Ouie-

TE€ COIEPKUTCA 2 Bompoca U 1 3aiaqa, Ha MOATOTOBKY OTBeTa Naércst 60 MUHYT.

6.2 OueHouyHble MaTepPUAJbI IS MPOBEACHUSA TEKYLIEro KOHTPOJIS U IpPoMe-

JKYTOYHOM aTTecTAUMH 00yYAOLIUXCH 110 AMCHUIINHE

BOIIpOCbl K 9K3aMEHY

Ne ni/m Onucanue

1 Marem. MOJIeNTH BXO/I-BBIXOJI TMHAMUY. CUCTeM — ¢ (. ypaBHEHUsI, iepenaT. QyHKIUH,
orneparopubie [1D, koadd-T nepenaun — 1 cBA3b MKy HUMHU. CBS3b MEX/Y BBIXOJIOM H
BXOJIOM CHUCTEMBI BO BpeMeHHoM oOnactu. MHTerpan ceeptku, BecoBast pyHkuus, [1X.

2 YacToTHbIE XapaKTepUCTUKU AUHAMHU4YECKUX cucTteM. TpakTtoBka AUX N @YX ¢ Touku
3pEHHUsI YCTAHO-BUBLIETOCA FapMOHUYECKOTO pexuma. Teopema.

3 YacToTHbIE M BPEMEHHBIE XapaKTEPUCTUKU IMPOMOPLUOHAIBHOIO, UHTETPUPYIOILIETO,
G hepeHIUPYIOLIET0, aEPUOIUIECKOTO U (POPCUPYIOIIETO 3BEHBEB.

4 YacToTHBIE U BPEMEHHBIE XAPAKTEPUCTUKH TUHAMUYECKUX 3BEHBEB BTOPOTO MOPSAJIKA
(ameproaruecKoro BTOPOro nopska, kojaedareabHoro, KOHCEpPBAaTUBHOTO).

5 Cneunanbubie 3BeHbs1 CAY.

6 [lepenarounslie HyHKINMU THIIOBBIX COENMHEHUH 3BeHbeB. JIUX mocienoBaTensHOro co-
eauHeHus 3BeHbeB. Mertoauka nocrpoenus JIYX no cnoxuou [1D.

7 Ompenenenue ¢aspl o JIAX MUHUMAIIBHO-(A30BON CUCTEMBI.

8 OKBHUBAJIECHTHBIE CTPYKT. IMpeoOpa3oBaHMs: Ha3HAYEHHE, KPUTEPUN SKBHUBAJIEHTHOCTH,
OCH. ITpaBUJIa.

9 Teopema MeiicoHa (C HEOOXOTUMBIMU OTIPEACIICHUSIMHU ).

10 Meton npubmmkeHHoro noctpoenus JIYX mapamieTbHbIX COSTMHEHH 3BEHBEB.

11 Marem. Mozienu TMHAMUYECKOH CUCTeMBI B (hopMe MepeMEeHHBIX COCTOSHUS: ONpezene-
HUs, PopMmbl 3anicH ypaBHeHUH. [lepegatounbie MaTpHUIlbl AMHAMUYECKONH CUCTEMBI.

12 Kanonnueckas ¢popma ynpasisieMocTH U ee onpeaenenue rno [1P. Ctpykr. cxema cucre-
MbI B KOV.

13 [Nony4yenne kaHOHHY. POPMBI YIIPABIIEMOCTH IO UCXOIHON MOAETH B (hopme nmepeMeH-
HBIX COCTOSIHUS.

14 Pemenne MmaTpuyHOro ypaBHEHMsI COCTOSHUSA. DKcnoHeHuan. @opmyna Komm.

15 CocrosiHue paBHOBecUS (C.p.) IMHAMHYECKOW CHCTEMBI. YCTOWYMBOCTH C.p., YCTOMUHU-

BOCTb JBHKECHUS IMHAMUYECKONW CUCTEMBI. YCTOMYMBOCTD JIMHEHHONW CUCTEMBI MPH T1O-
CTOSIHHO JICHCTBYIOIIMX BO3MYILCHUSIX.

16 CyxneHrue 00 yCTOMUYMBOCTH JTUHEHHON CHCTEMBI IO KOPHSAM XapaKTePUCTUUIECKOTO T10-
JUHOMA (C. 3. MaTpHIIBI A): OCHOBHASI TeOpeMa 00 aCUMIITOTUYECKON YCTOMYUBOCTH.
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17 Teopema 00 ycToitunBoctu (1o JIsimyHOBY) TMHEHHOI CUCTEMbI M HEYCTOMYMBOCTH. ATie-
puoaMuecKas U KojedaTesbHask TPaHUIIbl YCTOMYUBOCTH.

18 CyxneHnue 00 yCTOWIMBOCTH CHCTEMBI TI0 KO3 PUIIMEHTaM XapaKT. moJimHOMa. Teopema
CTOmOMIEL.

19 Kpurepuii ycroitunBoctu I'ypBuna u ero yactasle popmyarpoBku. CyxJeHHe 0 TpaHulle
YCTOMYMBOCTH M HEYCTOMUMBOCTH 110 Marpuie ['ypsuna.

20 Kpurepuii ycroitunBoctn HaiikBucta i A©X (o6obuiennas GopmMynupoBka, J0Ka3a-
TENbCTBO JJIS Cllydas OTCYTCTBHSI NPaBbIX MOM0COB y IIMD pa3oMKHYTON CUCTEMBI).

21 Kpurepuii ycroitunBoctn HaiikBucta ninst AOX (o6obuiennas hopmMynnpoBka, J0Ka3a-
TEJNbCTBO JJIS ClTydasl HAIM4us IpaBbIX Mo0coB y 1D pa3zoMkHYTOM cucTEMBI).

22 Kpurepuii ycroitunBoctu HaiikBucra ms JIUX.

23 [Toka3arenu kauecTBa NEPEXOAHON XAPAKTEPUCTUKH. YaCTOTHBIE OLIEHKH KaYE€CTBA.

24 Kopnesebie onienku kauectsa CAY. Jlnarpamma BeimiHerpaackoro.

25 CrangapTHbI€ TOJTUHOMBI.

26 Tounocts CAY. YcraHoBuBIIasACS OMIMOKA U €€ ONpeesieHHe 0 TeopeMe 0 KOHEUHOM
3HaueHnH. Koadduuumentsr ommbdok, criocoOsl ux onpeaeneHus. CraTHueCKue U acTaTu-
YECKUE CUCTEMBI: OIIPEEIICHNUS.

27 [Mopsimok acraruszMa: ompeneneHue, CocoObl HAXOKACHHUS. YCTAHOBUBIITUECS OLTHOKH
IIPU BOCIPOU3BEACHNUHN NTOCTOSHHOTO, TMHEMHOTO U KBaJIpaTUYHOro Bo3aecTBuil. J106-
POTHOCTb.

28 [1® cucremsl (B TOM ymciie A OMMOKM) MO 3aJal0IeMy U BO3MYIIAIOIIEMY BO3JIEH-
ctBusAM. KoadduumenTs! nepenaun cTaTHueCKOM CUCTEMBI, YCTAHOBUBILIUECS OIINUOKHU OT
3a4aI01ET0 U BO3MYIIAIOIIET0 BO3AeUCTBUIA. OCHOBHBIE THUITBI aBTOMAaTHUYECKUX CUCTEM.
[Tonsitne kauectBa CAY, 0011as xapakTepucTHKa IT0Ka3aTenel KauecTsa.

29 MeTonbl nocienoBaTenbHON KOPPEKLUU: TUIIOBBIE MOCIIENOBATENBHBIE KOPPEKTUPYIO-
IIM€ yCTPOMCTBA, UX BIUSHUE HA KadecTBO cucteMbl. Onpenenenue JIAX nocnenosa-
tenbHOro KY mno xenaemoit JIAX.

30 Oranel cunTe3a CAY. Cunres napamienbHoi koppekuuu no JIAX.

31 CucreMpl NOJYMHEHHOTO PETYIMPOBaHMS: HACTPOHKA HA ONITUMYM IO MOJYJIIO.

32 CucreMbl NOJYMHEHHOTO PETYIMPOBaHUS: HACTPOWKA HA CUMMETPUYHBIN ONTUMYM.

33 MonansHoe ynpasienne. OcHOBHas TeopeMa. MeTouka CHHTE3a MOJIaIbHOTO PETyIis-
TOpA.

34 Habmronarenb cOCTOSTHUS MOJHOTO MOPSIIKA.

35 Teopema pazneneHusl.

dopma Ousera

MuHuCcTEepCTBO HAyKH U BbIcIIero oopa3zoBanus Poccuiickoit denepanuu

®T'AOY BO «Cankr-IleTtepOyprckuit TocynapcTBEHHBIN 2IEKTPOTEXHUYECKHIMA

yHuBepcuteT «JIDTW» umenu B.W. Yabsunosa (JlenuHa)»

3K3AMEHAIIMOHHBIN BUJIET Ne 1
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JuciurinHa: Teoprst aBTOMaTU4€CKOTO YIIPAaBICHHUS. Kadenpa: CAY

1. YacToTHBIC U BPCMCHHLIC XapaKTCPUCTUKHU JTHHAMHWYCCKHUX 3BCHBLCB BTOPOI'O

nopsiika (arnepruoandeCcKoro BTOpOro mopsiaka, KojaeodareabHOro, KOHCEPBAaTUBHOTO).

2. Tounocts CAY. YcTaHoBUBIIAsCS OIMTMOKA U €€ OMPEEICHUE TI0 TEOPEME O
KoHeuHOM 3HaueHuH. Koadduimentsr ommbok, crnocoosl ux onpeaenenus. Craru-

YECKHE U aCTaTUYECKHUE CUCTEMBI: ONPECICHNS.
3. 3amgaya: 5-1.
YTBEPXIIAIO

3aBeayromuii kKadeapoit 1.1T.H., npod. B.H.lllexynpko

OO0pa3ubl 32124 (3agaHNI) 1)1 KOHTPOJIbHBIX (IIPOBEPOYHBIX) PadoT
KonrpoJsbnas padora Ne 1

1) U306pa3zuts JIUX no nepenatounoit GyHKIIUU CUCTEMBI:

0.1(p+1)(02p+1)

Wip)= :
p(0.1p+]

2) BINOMHUTE CTPYKTYypHBIE PEOOPa30BaHUsI CXEMBI U 3aIIMCATh MEpeaaTo-

HYI0 (YHKIIMIO OT BXO/a U K BBIXOJY .

r:?E

Bech KOMIUIEKT KOHTPOJTbHO-U3MEPHUTENHHBIX MAaTEPHUAIIOB JIJIsl TPOBEPKHU cPop-

u

EI"

E y

MHUPOBAHHOCTH KOMIETEHIIMH (MHIMKATOpa KOMIETEHIIMH) pa3MEIIeH B 3aKpbITOU

YacCTH I10 aJIpecy, yKa3aHHOMY B II. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst

4 Tema 3. YacToTHbIE U BPEMEHHbIE XapaKTEPUCTHUKHU 3BEHbEB | KoymokBuym
CAY

7 Tema 9. Kputepuu kauectsa npoueccoB B CAY

8 KomnoxBuym

10 Tema 4. Jlorapudmuueckne 4acTOTHbIE XapakTepUCTUKH TUNO- | KoHTponbHas padoTa
BbIX COE/IMHEHUI 3BEHbEB

11 Tema 5. CtpyKTypHO-TONONIOIMYECKHE MaTeMaTuueckue moze- | KontponbHas padora
o CAY

13 Tema 12. CucteMbl TOAYUHEHHOTO PETYIUPOBAHUS KonnokBuym

15 Tema 13. MonanbHO€ yIrpaBlieHHE KonnokBuym

16 Tema 3. YacToTHbIE M BpEMEHHBIE XapaKTEPUCTUKH 3BEHbEB | KomtokBuym
CAY

17 Tema 11. CuHTE3 CUCTEM aBTOMaTUYECKOTO YIPABICHUS Komnoxsrym

6.4 Meroanka TeKymero KOHTpoJs

HA J1a00pPaTOPHBIX 3aAHATHAX

- [lopsimoK BBHITIOIHEHHS JTa00OPATOPHBIX padOT, MOATOTOBKH OTUYETOB U MX 3a-

IIIUTEI

B npouecce o0yuenus no aucuumuinee « Teopusi aBTOMaTuyecKoro ymnpasiie-
HUS» CTYACHT OOsi3aH BBINOJIHUTH 5 J1aboparopHbIx padoT. Ilon BeIIONIHEHUEM Ja-
OopaTopHbIX PadOT MOApa3yMeBaeTCs MOATOTOBKA K paboTe, MPOBEICHHUE IKCIIEPH-
MEHTAJIbHBIX MCCIEAOBAHUMN, MOATOTOBKA OTYETA U €r0 3allliTa Ha KOJIJIOKBUYME.
[IpoBeneHue KOIIOKBUYMOB INpeaycmarpuBaeTcs Ha 4, 8, 13, 15, 16, 17 Henensx,
Ha KOTOPBIX OCYLIECTBISIETCS MPOBEPKA OTYETOB M 3alUTa JAOOPATOpHBIX PaloT.
Brinonnenue naboparopHbix pabOT CTyI€HTaMU OCYIIECTBIISIETCS UHANBUYAIbHO
Wi B Opuragax 1o 3 udenoek. OdopmiieHne oTyera CTyAeHTaMH OCYLIECTBIISET-
Csl MHIUBHUIYQJIbHO WJIM B KOJIMYECTBE OJTHOTO OTUETa Ha OpHUraay B COOTBETCTBUU
¢ npunatbivu B CIIOI'DTY npaBunamu opopmiieHus cTyaeHYecKux padotr. OTuer
oopmIIsIeTCsI TOCTIE BHIMOJIHEHUS SKCIIEPUMEHTAIBHBIX UCCIEI0BAaHUMN U MPEICTAB-
JsieTCsl MperoiaBaTenio Ha mpoBepky. [locne nmpoBepku oTyeT J1MbO0 BO3BpAIIAETCs

(Tpu HATMYUY 3aMEYaHUi ) Ha TO0pabOTKY, JIMOO TTOANUCHIBACTCS K 3aIIUTE.
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JlaGoparopHbie pabOThI 3aITUIIAIOTCA CTYJACHTAMH UHIUBUAYTHbHO. Kax1bii
CTYACHT IOJTy9aeT BOIPOC IO TEOPETUUSCKON YaCTH, WIIH 10 MPOIEAYPE MPOBEACHUS
IKCIEPUMEHTAJIBHBIX MCCIEAOBaHUN, WU IO MOCceayromeid oopaboTke pe3ynbTa-
TOB, TIOCJIE YETO €My MPEAOCTaBISAETCS BpeMs JJIs MOATOTOBKU oTBeTa. [Ipu 06cyx-
JIEHUY OTBETA MPEToJaBaTelb MOXKET 3aJ]aTh HECKOJIBKO YTOUHSIONINX BOMIPOCOB. B
ciIydae eciid CTYJIEHT IEMOHCTPHPYET JOCTaTOYHOE 3HAHKE BOIIpoca, paboTa cuuTa-

€TCs 3alUIIEHHOM.

Ha 3anure nabopaTtopHoit paboThl CTYIEHT JI0JKEH MOKa3aTh: TOHUMAaHUE Me-
TOJIMKHU WUCCIICIOBAHUS U 3HAHUE OCOOCHHOCTEH €€ MPUMEHEHUS, TOHUMaHUE U yMe-
HUE 00BSICHATH 0COOCHHOCTH MTPUMEHSIEMBIX METOZOB, BOBMOXKHBIE 00JIACTH UX TIPH-
MEHEHUS U T.Jl., yMEHHUE 1aBaTh KAU€CTBEHHYIO U KOJIMYECTBEHHYIO OLICHKY TOJTy4Y€eH-
HBIX SKCIIEPUMEHTAIbHBIX PE3yJIbTAaTOB U IMPOTHO3UPOBATH PEAKIIUH UCCIIETYEMOIO
00BbeKTa Ha pa3IMYHbIC BO3/CHCTBUSA, HABBIKK U YMEHUSI, TPUOOPETEHHBIE MPHU BbI-

MOJIHEHUH JTA00paTOpHOM PabOTHI.

HpI/IMepBI KOHTPOJIbHBIX BOIIPOCOB IIPUBCACHBI B MCTOANYCCKUX YKA3aHUAX 110

BBITIOJTHEHUIO J1a00OpATOPHBIX PA0OT.

Texymunii KOHTPOJIb BKIIOYAET B CEOs BBHIMIOJHEHHUE, CIady B CPOK OTYETOB U
UX 3aIIUTY 110 BCEM JIa0OpaTOPHBIM paboTam, 1Mo pe3yabTaTaM KOTOPOM CTYJAEHT TO-

JTy4aeT JIOMyCK Ha SK3aMeH.
HA MPAKTUYECKUX 3aHATHAX

Tekymuii KOHTPOJIb BKIIIOYAET B c€0sI JOMAITHUE 3a/1aHUS U BBITTOJIHEHNE KOH-
TPOJBHOM paboThI, cCOCTOSIIEH U3 ABYX 3ana4, Ha 10-if Henene. OneHka 3a Kaxayro
3a/lauy B KOHTPOJbHOM paboTe BHICTABISAETCA M0 YETHIPEXOAJILHON IIKAJIE 1O Cie-
IOYIOIIUM KPUTEPHUSIM:

* (OTIMYHOY - BOIIPOC PACKPBIT MOJTHOCTHIO, 33/1a4a pelieHa MpaBUiIbHO;
* «XOPOILLOY - BOIIPOC PACKPHIT HE MOJHOCTHIO, 33/1a4a pellieHa YaCTUYHO;

® «YOOBJCTBOPUTCIBLHO» - B OTBCTC HA BOIIPOC UMCIOTCA CYHICCTBCHHBIC OIIINO-
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KH; 3a/1a4a HE pellIeHa WM PELIEHA HENPABUIBHO, X0 PELIEHUs IPABUIIbHBIN;
* HEYNOBJIETBOPUTEIBHOY - OTCYTCTBYET OTBET HA BOIPOC UIIM COAEPIKAHUE OT-
BETa HE COBMAAET C IOCTABIECHHBIM BOIIPOCOM, 3aJ1a4a HE pelleHa, X0 pelle-

HUsI HEITPABWIbHBIN.

I[J'ISI YCIICHIHOI'O BBIINTOJIHCHMA KOHTpOJ’IBHOfI pa6OTBI HCO6XOI[I/IMO PCIIUTL KAXKAYIO

3a71a4y Ha OIEHKY HE HUXE ~ YIOBIETBOPUTEIHHO .
CaMOCTOAITEILHOM padoThI CTY1€HTOB

KoHTposb camocTosTeIbHOM pabOThl CTYIEHTOB OCYIIECTBIsIETCS Ha J1abopa-

TOPHBIX U IIPAKTHUYCCKUX 3aHATUAX CTYACHTOB 1O MCTOAUKAM, OITMCAHHBIM BBIIIIC.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomenieHust

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

Jlexuus

JlexunoHHas aymauTo-
pust

KonudecTBO  mMocagouHbIX
MECT — B COOTBETCTBHH C
KOHTUHTEHTOM,  pabouee
MECTO pernoaBaTels,
MeJIOBass WM MapKepHast
JI0CKa

THA

MECT — B COOTBETCTBHH C
KOHTHHTEHTOM,  pabouee
MECTO nperno/aBarels,
MEJIOBasi WM MapKepHast
JIOCKa

JlaGopatopusie pabo- | JlabopaTtopus KomnuectBo mocamounsix | 1) Windows XP
TBI MECT — B COOTBETCTBUU | W BBIIIC,
C KOHTHHIE€HTOM, KoM- | 2) Microsoft
neloTepel, padouee mecto | Office 2007 wu
npernoiaBaTers, JIOCKa, | BBIIIE
I1K, sxpaH, npoexkTop 3) Matlab
R2014b u BeIIIE
[Ipaktuueckue 3aHs- | AyAUTOPHS KonnuecTtBo mocagoyHbIx

CamocrosTenpHas pa-
oora

[Tomemenne g ca-
MOCTOSITENIbHOM pabo-
Ta

OcHaleHo KOMIBIOTEPHOM
TEXHUKOM C BO3MO)KHOCTBIO
MOAKI0YEHU K ceTu «MH-
TepHET» U OOecneueHueM
JocTyna B JIEKTPOH-
HYIO0 HH(OPMAIIMOHHO-
o0pa3oBareibHyl0  Ccpeay
YHUBEPCUTETA.

1) Windows XP
Y BBIIIIC;

2) Microsoft
Office 2007 wu
BBIIIIC

3) Matlab
R2014b u BbImIe
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne
n/n

Jlara

HN3MmeHeHnue

JaTra u HoOMep NPOTOKOJIa
3acexanus Y MK

ABTOp

HavaapHuk
OMOIJIA
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