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1 CTPYKTYPA JUCHUIIJIMHBI

Ob6ecneunBaromuii (HaKynbTeT

O6ecneunBaronias kadeapa

O6mas Tpynoemkocts (3ET)

Kypc

Cemectp

Bujaebl 3auaTui

Jlekiuu (akajem. 4acoB)

JlaGopaTtopHble 3aHATHS (aKaJEM. 4acOB)
[IpakTyeckue 3aHATHS (aKaJIeM. 9acoB)
Wuas koHTakTHas paboTa (akajgeM. 4acoB)
Bce koHTakTHBIE Yachl (aKaeM. 4acoB)

CamocTosiTenbHas paboTa, BKIOYas 9achl HA KOHTPOJIb
(akazeM. 4acoB)

Bcero (akageM. yacoB)

Bua npome:xyTo4HO aTTecCTANNMA

DKk3aMeH (Kypc)

DDA
CAY

51
17
34

103
113

216



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. [lenpto U3yueHUs TUCUUIUIAHBI SBJIseTCS (POPMUPOBAHUE TEOPETUUECKUX 3HAHUN
00 OCHOBHBIX IMOJIOKEHHUSIX TEOPHUU aBTOMATHYECKOTO YIIPABICHUS U TPAKTHUECKUX

HABBIKOB aHAJIM3a U CUHTE3a IMHEHHBIX CUCTEM aBToMaTuueckoro ynpasieHus (CAY).

2. 3ajgayaMy TUCITATIIINHEI SIBIISTFOTCS

dbopMHpoBaHNE 3HAHUI O TPUHITAIIAX U METO/IAX MTOCTPOEHUS U PEe0OPa30BAHUS MO-
JieJIel CUCTEM yIIPABIICHHUS;

OBJIaJICHHE:

-3HaHUSIMH O CIIOCO0aX COCTABJICHUS U MPeoOpa3oBaHUs MaTEMAaTUUYECKUX MoJieien
CAY;

-YMCHHAMHU N HABBIKAMU COCTABJIATH MATCMATHUYICCKUC MOJCIIN muHeHbBIX CAY.

3. B pe3ynbrare uzydeHus: AMCUUILTUHBI POPMUPYIOTCS 3HAHHS O 00 OCHOBHBIX Me€-
TOJaX aHAJIM3a U CUHTE3a JIMHEWHBIX CUCTEM; 3HAHUSIMU O MEePEJaTOUHbIX QYHKIUIX
Y 4aCTOTHBIX xapakrepuctukax CAY; 3HaHus 00 aHanu3€e yCTOMUYUBOCTU U TOYHOCTHU
CAY; 3HaHusl O CUHTE3€ KOPPEKTUPYIONIUX YCTPOMUCTB; 3HAHUSI 00 OCHOBaxX METO/Ia
IPOCTPAHCTBA COCTOSIHUI: YIIPaBIsIEMOCTH U HAOII0AAEMOCTH; 3HAHUS O MOIAJIbBHOM
YOPaBJICHUH; 3HAHUS O CUHTE3€ HAOMIOJAIOIIUX YCTPOUCTB MOJHOTO M HEMOJIHOTO

InopsAaaKa; 3Hanusa O MCTOAC cbasoBor O IIPOCTPAHCTBA, THUIIAX COCTOSIHUM paBHOBCCHUA.

4. B peynpTare u3y4eHHs! TUCHUTUIMHBI (DOPMUPYIOTCS YMEHHUS OCYIIECTBIATH TIpe-
o0pa3oBaHus MaTeMaTHuecKux mojenei tuHeHbIX CAY K BUIY, YIOOHOMY ISl KC-
cinenoBaHusg Ha OBM; yMeHUsI onpeiesisiTh YaCTOTHBIE U BPEMEHHBIC XapaKTEPUCTH-
KH; YMEHUS BBITIOJIHATh AHAIU3 U CUHTE3 JIMHEUHBIX CAY 4acTOTHBIMH METOAAMH U
METOJIJaMU MPOCTPAHCTBA COCTOSIHUM; YMEHUSIMU BBITIOJHSTH aHATIN3 YCTOMUYUBOCTH
CAY; ymMeHUs NOCTPOCHUSI MOJAIBHOTO PETYIATOPA; YMEHUS MOCTPOCHUS HAa0Io1a-

IOILIETO YCTPOUCTBA.



5. B peynbrare uzydyeHusi AMCHUIUIMHBI POPMUPYIOTCS HABBIKK IPUMEHEHHUS UCCIIe-
noBannii CAY MerogaMy MareMaru4ecKoro MOJACIMPOBAHUS; HABBIKH MOCTPOEHUS
YaCTOTHBIX U BPEMEHHBIX XapaKTEPHUCTUK; HABBIKM ITPUMEHEHUSI METOJIOB aHAIM3a
YCTOMYMBOCTH, TOYHOCTH U AUHAMUYECKUX XapakTepucTUK CAY; HaBbIKU IPUMEHE-
HUs MeTOAO0B cuHTe3a CAY Ha OCHOBE YaCTOTHBIX METO/IOB U METOJIOB IPOCTPAHCTBA

COCTOSHUH.

3.2 Mecrto mucuumiannabl B ctpykrype OITOII

JlucuunanHa u3y4aeTcs Ha OCHOBE paHee OCBOCHHBIX NUCIUIUIMH Y4eOHOTO TJIaHa:
1. «Anrebpa U TEOMETPHS

2. «MareMaTuueCKuil aHaInu3)

1 oOecrneurnBaeT U3y4YeHHE MOCISAYIOITUX TUCIIUIUIAH:

1. «<HamexHOCTh M TUAarHOCTUKA CYJOBOTO 3JIEKTPOOOOPYIOBAHUS

2. «llIym u BuOpaiuu cyoBOro 3JIeKTpOoo00PYI0BAHUS

3. «DNEKTPUYECKHUI TTPUBOI

4, «AnnapaTHo-nporpaMMﬂoe MOICIIUPOBAHUC CYAOBBIX JICKTPOOHCPICTUICCKHUX CU-

CTEM»

5. «I'pebHbIE ANEKTPOYCTAHOBKN

6. «MonennpoBaHue TpeOHBIX JEKTPUUECKUX YCTAHOBOK JABOMHOTO pOJia TOKa»
7. «CynoBbl€ 3JIEKTPOIHEPTETUUECKUE CUCTEMbI»

8. «Teopust onTUMaNBHOTO YIIPABICHUS

9. «DNEKTPOTEXHNYECKNE KOMIUIEKCHI €IUHBIX AIEKTPOIHEPIETUUECKUX CUCTEM
10. «KadyecTBO 3JIEKTPOIHEPTUHU CYIOBOM AIEKTPOIHEPIETUUECCKON CUCTEMbD)

11. «KoMIJIEKCHBIE CUCTEMBI YIPABIEHUS CYI0BOW 3JIEKTPOCTAHLIHEN

12. «CynoBble aBTOMaTU3UPOBAHHBIE IPUBOIBD)



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
YK-2 CrniocoOeH omnpenensaTh KPyr 3ajad B paMKax MOCTaBICHHON LEIH U BbIOU-

parb oNTUMAalbHbIE CIIOCOOBI UX PEUICHMSI, UCXOAS U3 JIEHCTBYIOLIUX Ipa-
BOBBIX HOPM, HIMEIOIIMNXCS PECYPCOB U OTPAHNYECHUN

VK-2.1 Buibupaem suowvt pecypcos ¢ yuemom oepanuuenuii s peuterusi npogheccu-
OHANLHBIX 3a0a4, ONpedesieHHble MeMOoObl OYEHKU PAHLIX CNOCOD08 pelle-
HUSL 3404y ¢ y4emom OelCmayioue2o 3aK0H00AmelbCmed U NPasosblx HOPM,
peyupyrowux npo@hecCuoHaibHyIo 0esimeibHOCHb

VK-2.2 Onpeodensiem Kpye 3a0ay 8 pamKax 8blOPAHHBIX U008 NPOheCcCUOHATLHOU
odesimenbHOCMU, NIAHUPYem COOCMEEHHYI0 0esIMeNbHOCHb UCX0O0ST U3 UMEIO-
Wuxcs pecypcos, peuiaem noCmaegieHuvie 3a0auu, UCNOIb3yem HOpMamue-
HO-NPABo8YI0 OOKYMEHMAYUI0 NPogheccuoHaIbHol cghepvl




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 ay au

1 BBenenue. O0mias xapakTepucTUKa CUCTEM aBTO- 3 2 1 2
MaTHUYECKOTO YIPABIICHUS

2 | Tema 1. Bunpl MaTeMaTH4eCKOTO ONMCAHUSI HENIPE- 2 2 1
PBIBHBIX CUCTEM

3 | Tema 2. YacToTHBIE XapaKTEPUCTUKU JUHAMUYeE- 2 2 1 4
CKHX CHUCTEM

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

5 | Tema 4. JlorapudmMuyeckre 4aCTOTHBIE XapaKTepPH- 3 2 1 8
CTHKH THIIOBBIX COCTUHEHHI 3BEHHEB

6 | Tema 5. CTpyKTypHO-TONOJIOTMYECKHE MaTeMaTH- 3 2 1 8
yeckue moaenu CAY

7 | Tema 6. Maremaruueckue MOACIN AUHAMHYECKUX 6 3 1 8
cucteM B (hopMe epeMEeHHBIX COCTOSTHHS

8 | Tema 7. AnreOpandeckue METObI aHAIN3a YCTOM- 6 2 1 16
YUBOCTH JIMHEHHBIX CUCTEM

9 Tema 8. YacToTHbIE METO/ABI aHAIN3a YCTOMYUBO- 3 4 1 16
CTH JIMHEHHBIX CUCTEM

10 | Tema 9. Kpurepuu kauectBa mporeccoB B CAY 4 2 1 8

11 | Tema 10. ToyHOCTH CHCTEM aBTOMATUYECKOTO 4 2 1 1 6
yIpaBICHUS

12 | Tema 11. CunTe3 cuctemM aBTOMaTHUECKOTO yIPaB- 4 1 8
JeHUs

13 | Tema 12. Cucrembl HOAYNHEHHOTO PErYJINPOBAaHUS 3 4 3 15

14 | Tema 13. MonansHOE ynpaBiieHue 3 3 2 10

15 | 3akmroueHue 1
Uroro, au 51 34 17 1 113
W3 HUX a4 Ha KOHTPOJIb 0 0 0 0 35
OO6m1ast TpyI0eMKOCTh OCBOCHHSI, a4/3¢ 216/6




4.1.2 Copepxanue

Ne
n/n

HauMeHnoBaHnue TeMbl
JTUCHHAILINHEI

Conepxanue

1

Beenenue. OOmasi xapakrepu-
CTHKAa CUCTEM aBTOMATHYECKOIO
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.
ITopsanok actatusma: ONpeeeHue, METOIbI aHAIU3A.
Tounocts CAY B THNOBBIX pexHuMax (IIPU MOCTOSHHOM,
JIMHENHOM, KBaIpaTUYHOM U TApMOHUYECKOM BO3ACUCTBH-
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
MaTH4YECKOTO yIPaBJICHUS yacToTHOM obnactu. OOm1as XxapakTepucTUKa aHaJIUTHYe-
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.
Kparkast XxapakTepuCTHKa TEXHHYECKHUX CPEACTB KOPPEK-
L1Y.
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 [TonsiTve ynpaBiseMOCTH JUHAMMUYECKHX cucTteM. MeTo-
JIMKa CUHTE3a MOJIAJIbHOIO PETYIATOPA.
15 | 3akmroueHue O0630p COBpeMEHHBIX HAIIpaBIIEHUN TEOPUM aBTOMaTHye-
CKOT'O YIIpaBJICHUSI.
4.2 Tlepeyenb J1aGOpaTOPHBLIX PadoOT
HaumeHnoBaHue 1a00paTopHOii padoThI KosnvecTBO ayia. 4acoB
1. UccnenoBanne nuHAMUYECKUX CBOIMCTB TUIIOBEIX 3BeHbeB CAY BO
BPEMEHHOM U B YaCTOTHOM 00JIACTIX 4
2. BimsiHue mapaMeTpoB Ha Ka4€CTBO aBTOMaTHYECKHUX CHCTEM 4
3. MeTo/ibl KOPPEKIIMU CUCTEM aBTOMATUYECKOIO YIIPABICHUS 4
4. PacyeT u aHaIu3 CUCTEM MOAYMHEHHOTO PETYIUPOBAHUS 3
5. CuHTE3 M UCCIIEA0BAHUE CUCTEMBI C MOJAJIBHBIM YIIPABICHUEM 2
Hroro 17

4.3 llepedyeHb NPAKTHYCCKHUX 3AHATHH
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HaunMeHoBaHMe NPAKTHYECKUX 3aHATHI KosmmuecTBo aya. yacos

1. I'paduyeckue eMeHTHI CTPYKTYpHBIX cxeM U M-rpados. 1300-
pakeHHe CTPYKTYypHOH cxeMbl U M-rpada mo anaredbpanyeckomy
ypaBHeHuto. Onpenenenue nepeaarounoit pynkuuu (I1D) u kosdh-
duMenTa nepenadn CUCTeMbI 1o ee quddepeHInaIbHOMY YpaBHE-
Huto (V). 3anuce AY no [1OD. 2

2. NBo0OpakeHHe CTPYKTYPHOM CXEMBbI CHCTEMbI aBTOMATHUYECKOTO
yIpaBJiIeHUs 0 ee ypaBHEHUsM. JleTaln3upoBaHHbIE CTPYKTYpPHBIC
CXEMBI. 2

3. IlocTpoenne aMmIuTyaHO-()a30BOM YaCTOTHOW XapaKTEPUCTUKHU
(ADX) cuctemsl 1o ee nepenarouHoit pynkuuu. Jlorapudpmuueckue
yactoTHble Xapakrtepuctuku (JIUYX). Ilocrpoenne JIYX TUmoBbIX

3BeHbeB CAYVY. 2
4. JIUX mocnemoBareabHOro coequueHus 3seHpeB CAY. Meroauka
noctpoenus JIAX o I1® cnoxnoro Buaa. 2

5. T'eomerpuueckuii ananus JIAX. Onpenenenue [1®D no JIAX munu-
ManabHO-(a30Boit cuctemel. Onpenencenue ¢assl mo JIAX. [Tpudau-
xeHHoe noctpoenue JIAX napannenbHbIX COEAMHEHUI 3BEHBEB. 2

6. Omnpenenenue [1® ¢ moMoIIbIO CTPYKTYPHBIX MpeoOpa30oBaHUML:
a — MepecTaHOBKH 3BEHA W CyMMaTopa; O — MepecTaHOBKH 3BEHA U
OTBOJA. 2

7. Onpenenenue [1D ¢ mOMOIIBIO CTPYKTYPHBIX IPEOOpPA30BaHUIL: B
— IIEpECTaHOBKM cymMMaropa u oreoja. Teopema MelicoHa. 2

8. CocraBiieHHEe OMMCAHUS CUCTEMBI B JOPME NMEPEMEHHBIX COCTOS-
HUS 10 IETAJIM3UPOBAHHOM CTPYKTYpHOI1 cxeme. COoCTaBIeHHUE OIU-
CaHUs CHCTEMBI B yIpaBisieMol kaHoHu4eckoi popme mo I1D. 2

9. Konrponshas padora (mocrpoenue JIUX mo I1D; onpenenenue
[1® ¢ momo1IbI0 CTPYKTYPHBIX TPE0Opa30BaHUI). 2

10. ITpeobpazoBaHre MaTeMaTHYECKUX MOJIENIeH B IPOCTPAHCTBE CO-
ctosiHuil. [lepenarounbie MaTpUIIB. 4

11. IlpssMble (KOpHEBBIE) METOABI UCCIIEIOBAHNUS YCTOMUYMBOCTH CH-
cTeMbl. VMccnenoBanue ycTOWYMBOCTY U aHAINU3 00JIacTel ycToHYH-
BOCTH B IIPOCTPAHCTBE MapaMETPOB CUCTEMBI 110 KpuTepuio ['ypBu-

a. 4
12. NccnenoBanue yCTOMYMBOCTH CUCTEMBI IO Kpureputo HalikBu-
cta (s ADX u misg JIUX). 2

13. Onpenenenne nopsaka actatuma cucteMbl. OnpeneneHue Ko-
¢ unmreHToB ommOoK. CTaTHUECKUN pacdyeT CUCTEMbI CTaOMIN3a-

LUU. 2
14. Pacuet cucteM NOAYMHEHHOTO PETYJINPOBAHUS. 2
15. Pacuetr MOZaIbHOTO PETyYISITOpA. 2
Hroro 34

4.4 KypcoBoe NpoeKTHpPOBaHHUE

KypcoBas pabota (Ipo€eKT) HE MPeyCMOTPEHBI.
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4.5 Pedepar

Pedepar ve mpexycmoTpeH.

4.6 HuauBuayaJbHOE JOMAIIHEE 3alaHUe

NuauBuayansHOE TOMAIIHEe 3ajaHue He MPeayCMOTPEHO.

4.7 JokJaan

Jloknax He TIpe1yCMOTPEH.

4.8 Keiic

Keic He npegycMoTpeH.

4.9 Opranusanus v y4eOHO-MeTOANYECKOe 00ecedYeHne CaMOCTOSITeJIbHOM pa-

00THI

N3ydeHnne AUCUMILIMHBI COMPOBOXKIAETCS CAMOCTOSITENIbHOM paboTOM CTy/IEeH-
TOB C PEKOMEHJOBAHHBIMM IIPEIIOAABATEIIEM JIMTEPATYPHBIMA UCTOYHUKAMU U UH-

dbopMaliMOHHBIMU pecypcamMu cetu IHTepHeT.

[InannpoBaHue BpeMEHU [T U3YUYEHUS TUCUUIIIIMHBI OCYILIECTBIISETCS HA BECh
nepuo 00y4yeHusl, peycMaTpuBasi MpU TOM PETYJISIPHOE TOBTOPEHUE MPOUICHHO-
ro marepuana. O0y4aromumMcs, B paMKaxX BHEAyIUTOPHOW CaMOCTOSTEIBLHON pabo-
ThI, HEOOXOJIUMO PETYJSPHO OMOJHITH CBEACHUSIMHU U3 JIUTEPATYPHBIX HCTOUHUKOB
Marepua, 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIUAX. [Ipy1 3TOM Ha OCHOBE M3y4ueHUS pe-
KOMEHIOBAHHOM JIUTEPaTyPhI IIEJ€CO00Pa3HO COCTABUTH KOHCIIEKT OCHOBHBIX ITOJIO-
YKEHUM, TEPMUHOB U OTIPEICIICHUH, HEOOXOUMBIX JJIsI OCBOSHHUS Pa3/IeioB yueOHOM

JTUCILUIIIINHEL.

Oco0oe mMecTo yaensieTcsi KOHCYJITUPOBAHUIO, KaK OHOHN U3 (hopM 00ydeHHUs

U KOHTPOJISI CAMOCTOATEIbHOM padoThl. KoHCynbTUpOBaHue npeamnonaraeT 0coobM
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00pa3oM OpraHM30BaHHOE B3aMMOJICHCTBUE MEXAY IIPETOIABATEIEM U CTYACHTAMH,

IIpU 3TOM MPCAIIoIaracTcs, Y10 KOHCYJIbTaHT JIMOO0 3HAET TOTOBOE PCHICHUC, KOTOPOC

OH MOKET MpeAncarb KOHCYIbTUPYEMOMY, JTHO0 OH BIIAJIEET CIIOCO0aMU JesTeb-

HOCTH, KOTOPbI€ YKa3bIBAIOT MYTh PEIICHUS TPOOIEMBI.

Texymas CPC IIpumepHas
TPYA0eMKOCTb, a4

Pabota ¢ neknroHHBIM MaTepuaIoM, ¢ y4eOHOM JTuTeparypon 37
Omnepesxaromias caMocTosiTeNIbHast paboTa (M3yuyeHHe HOBOTO Mare-

pHaa 10 ero U3JI0KEeH!Us Ha 3aHATUAX ) 0
CamocTosATeIbHOE U3yUYeHHE PA3/IeNIOB JUCLUIUINHBI 25
BeinonHnenne JOMalIHUX 3alaHUM, JOMAITHUX KOHTPOJIBHBIX paboT 0
[ToaroroBka Kk mabopaTopHbIM paboTaMm, K MPAKTHUYECKUM U CEeMH-

HApCKUM 3aHSATHUSM 0
IToaroroBka Kk KOHTPOJIBHBIM Pa0OTaM, KOJUIOKBUYMaM 16
BrinonHenue pacueTHo-rpapuueckux padot 0
BrinonHeHne KypcoBoro mpoekTa Win KypcoBoil paboTsl 0
[Touck, nzydyenue u mpe3eHTaIUss HHOOPMAIIMH 110 33JIaHHON TIPO-

Oneme, aHAIM3 HAYYHBIX MyOIMKAIMI 110 3aIaHHON TeMe 0
PaboTa Hax MEXIUCUUIUIMHAPHBIM IPOEKTOM 0
AHanu3 1aHHBIX 10 3aJJaHHOH TeMe, BBIIIOJIHEHHE PacueTOB, COCTaB-

JIEHHE CXEeM U MoJiesiel, Ha OCHOBE COOPaHHBIX JaHHBIX 0
[ToaroroBka k 3auety, UG PepeHIPOBAHHOMY 3aUYETy, IK3AMEHY 35

HNTOI'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 Matlabhttp://matlab.exponenta.ru

5.3 Anpec caiita Kypca

Anpec caiita kypca: https://vec.etu.ru/moodle/course/view.php?id=11928
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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

I[J'ISI AOITyCKa K DK3aMCHY HCO6XOI[I/IMOZ

BBITIOJTHUTH U 3aIIUTUTH BCE JaOOpaTOpHbIE pabOThI;

BBITIOJTHUTH 2 KOHTPOJIbHBIE pa0OThI B KAU€CTBE KOHTPOJISI MPAKTUYECKUX 3aHATUH.

DK3aMeH MPOXOAUT B YCTHOU (hopMe, B KaXKJ0M OuiieTe copepKutTes 2 Bompoca u 1

3ajJ1a4a, Ha MOJTOTOBKY OTBeTa Jaétcsa 60 MUHYT.

6.2 OueHoYHbIC MaTepPHUAJIbI ISl IPOBEJIEHUS TEKYILero KOHTPOJs U mpome-

’KYTOUYHOI aTrTecTanu 00y4arouuxcs 1o JUCHUIJINHE

Bonpocs! K 3K3aMeHy

Ne i/ Onucanue

1 Marem. MOJIeNTi BXO/I-BBIXOJI IMHAMUY. CUCTeM — Iu( (. ypaBHEHUsI, iepenat. QyHKLUH,
oneparopusie [1D, koadd-T nepenaun — u cBA3b MeKAY HUMHU. CBSA3b MEX/Y BBIXOJOM H
BXOJIOM CHCTEMBI BO BpeMeHHO# obnactu. HTerpan cBepTku, BecoBas GpyHkwmst, [1X.

2 YacToTHBIE XapaKTepUCTUKHN TUHAMUYECKHX cucTeM. TpaktoBka AUX 1 OUX ¢ Touku
3pEHHs] YCTaHO-BUBLIETOCA FapMOHUYECKOTO pexuma. Teopema.

3 YacToTHBIE M BPEMEHHBIE XAPAKTEPUCTUKH IMPONOPLUUOHAIBHOTO, MHTEIPUPYIOLIETO,
g depeHIHPYIOLIET0, aePUOINIECKOro U (POPCUPYIOIIETo 3BEHBEB.

4 YacToTHbIE U BPEMEHHBIE XapAaKTEPUCTUKU AMHAMUYECKHUX 3BEHBEB BTOPOIO MOPSIKa
(amepuoanueckoro BTOPOro MopsiaKa, KoiedareabHOro, KOHCEpPBaTUBHOTO).

5 CrnenunansHable 3BeHbst CAY.

6 Ilepenarounslie GyHKIMU TUIIOBBIX cOeMHEHUH 3BeHbeB. JIUX mocienoBaTenbHOro co-
eauHeHus 3BeHbeB. Mertoauka nocrpoenus JIYX no cnoxuou [1D.

7 Omnpenenenue ¢a3zbl mo JIAX MuHUMAaIBEHO-(A30BOI CHCTEMBI.

8 OKBHUBAJIECHTHBIE CTPYKT. IpeoOpa3oBaHMs: Ha3HAYEHHE, KPUTEPUN 3KBUBAJIEHTHOCTH,
OCH. MPaBHJIA.

9 Teopema MeiicoHa (¢ HEOOXOAUMBIMH ONPEAEIICHUSIMU).

10 Merton npubmmkenHoro noctpoenus JIYX mapamieabHbIX COSTMHEHHU 3BEHBEB.

11 Marem. Moaenu TMHAMHUYECKOW CHCTEMBI B (hOpMe MIEPEMEHHBIX COCTOSHUS: OTpeeiie-
HUs, QopMbl 3anicH ypaBHeHUH. [lepeaaroynbie MaTpHUIIbl AMHAMUYECKONH CUCTEMBI.

12 Kanonnueckas hopma ympasnsemocTs u ee onpeaenenue mno [1d. Ctpykr. cxema cucre-
MbI B KOV.

13 [Hony4yeHne kaHOHMY. GOPMBI YIPABIIEMOCTH IO UCXOIHON MOzEH B (hopme nmepeMeH-
HBIX COCTOSIHMSL.

14 Pemenne MaTpu4yHOro ypaBHEHMsI COCTOSIHUSA. DKcnoHeHman. @opmyna Komm.

15 CocrosiHue paBHOBecHs (C.p.) AMHAMUYECKOW CHUCTEMBI. YCTOHMUMBOCTH C.p., YCTOMYU-
BOCTb JIBWJKCHHS JUHAMUYECKOW CUCTEMBI. YCTOMYHMBOCTD JIMHEMHON CHUCTEMBI IIPU I10-
CTOSIHHO JCMCTBYIOIINUX BO3MYILECHHUSIX.
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16 Cyxnenue 00 yCTOHYMBOCTH JIMHEHHOW CUCTEMBI IO KOPHSAM XapaKTepUCTUUECKOTO T10-
JAUHOMA (C. 3. MaTpHIIBI A): OCHOBHAs TeopeMa 00 aCUMIITOTUYECKON YCTOMYUBOCTH.

17 Teopema 00 ycroitunBocTH (110 JISTTyHOBY ) IMHEHMHOW CUCTEMBI 1 HEYCTOMYUBOCTH. ATie-
puoanueckas U KojaebaTenbHas TPaHUIIbl YCTOMYHUBOCTH.

18 Cyxnenne 00 yCTOMYMBOCTH CUCTEMBI 10 KO PUITMEHTaM XapakT. molnHoMa. Teopema
Cronomnsl.

19 Kpurepuii ycroitunBoctu ['ypBuia u ero uactasie GopmyanpoBku. CykJIeHHe 0 TpaHulle
YCTOMYMBOCTH U HEYCTOMYMBOCTH 110 Marpuue ['ypuiia.

20 Kpurepuii ycroitunBoctn HaiikBucta ninst AOX (o6obuiennas hopmMynnpoBka, J0Ka3a-
TEJNbCTBO JJIS ClTydasl OTCYTCTBHSI MPaBbIX MOM0COB y [1MD pa3oMKHYTON CUCTEMBI).

21 Kpurepuit ycroitunBoctu HaiikBucra ans ADX (0606menHas GpopMmyaupoBka, Jokas3a-
TEJNbCTBO JJIS ClTydasl HAJIMYus MpaBbIX MoiocoB y 1D pa3oMKHYTOM cucTeMBI).

22 Kpurepuii ycroitunBoctu HalikBucra nisa JIUX.

23 [Toka3zarenu kauecTBa MEPEXOHON XapaKTEPUCTUKU. YaCTOTHBIE OIIEHKH KAaYeCTBA.

24 Kopnesbie onienku kauectBa CAY. Jlnarpamma BeiniHerpaackoro.

25 CrangapTHbIC TOJTUHOMBI.

26 Tounocte CAY. YcraHoBuBIIascs ommOKa U €e ONpe/elieHHe M0 TEOpeME O KOHEUHOM
3HaueHnd. KoadpummeHTs ommbok, criocods! ux onpeneneHus. CTaTH4ecKue U acTaTu-
YECKUE CUCTEMBI: OIIPEECIICHNUS.

27 [Mopsimok acraruszMa: onpeneneHue, CoCOoObl HAXOKIACHHS. YCTAHOBUBIITUECS ONTHOKH
IIPU BOCIPOU3BEACHUH MTOCTOSHHOTO, TUHEMHOTO U KBaJIpaTUYHOro Bo3aeicTBuil. J106-
POTHOCTb.

28 [1® cucrems! (B TOM 4uCie sl OMMOKK) MO 33Ial0IIEMy W BO3MYIIAIOIIEMY BO3/ICH-
ctBusM. KoaddunmenTs! nepenaun cTaTUueCKOl CUCTEMBI, YCTAHOBUBIIUECS OIINOKHU OT
3a/1a10IIET0 U BO3MYILAIOIIET0 BO3AeHCTBUNA. OCHOBHBIE TUIIBI aBTOMAaTUYECKUX CUCTEM.
[Tonstue kauectBa CAY, 001mas XxapakTepucTHKa MoKa3aresei KadyecTna.

29 MeTonpl nocienoBaTenbHON KOPPEKLUU: TUIIOBBIE NOCIIEN0BATENBHBIE KOPPEKTUPYIO-
1Me yCTPOMCTBA, UX BIMAHME HA KauecTBO cucteMbl. Onpenenenne JIAX mocnenosa-
tenpHOro KY no xemaemoit JIAX.

30 Oransl cunTe3a CAY. Cunres napamienbHoi koppekunu o JIAX.

31 CucremMbl NOJYMHEHHOTO PETYIMPOBaHMS: HACTPONWKA HA ONITUMYM IO MOJLYJIIO.

32 CucteMsbl TOTYMHEHHOTO PETYIIMPOBAHUS: HACTPOMKA HA CHMMETPUYHBIN ONITHMYM.

33 MopanbHoe yrpasienue. OCHOBHas Teopema. MeToauka CUHTE3a MOJAJIBHOTO PEryJsi-
TOpa.

34 Habnronarenb cOCTOSTHUS MOIHOTO MOPSIIKA.

35 Teopema pazneneHus.

dopma OusIeTa

MuHucTepcTBO HAyKH M BhIcIIero oopa3zoBanus Poccuiickoit deneparnuu

OI'AOY BO «Cankr-IletepOyprckuii rocynapCTBEHHBIN 3JEKTPOTEXHUUECKUI

yHuBepcutet «JIDTWU» umenu B.M. YabsHosa (JIenHuHa)»
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3K3AMEHAIIMOHHBIN BUJIET Ne 1
JucunruinHa Teopusi aBToMaTH4eCcKOro ynpasiaeHusas OOA

1. [lepenarounsie GyHKIIMHM TUIIOBBIX COeNMHEHUH 3BeHBbEB. JIUX mocnenoBa-

TEJIBHOTO COeNMHEHN 3BeHbeB. MeToauka noctpoenus JIUX no cnoxnou 11O.

2. Cucrembl MOAYMHEHHOTO PETYIUPOBAHUA: HACTPOMKA HA ONTUMYM IO MO-

TYJTIO.
3. 3agaya.

YTBEPXIAIO

3am. 3aBenyroiero kageapoi E.C. ®unmaroBa

OOpa3ubl 32124 (3agaHNI) 1)1 KOHTPOJIbHBIX (IIPOBEPOYHBIX) PadoT
1) N300pa3uts JIUX no nepenatoyHoi PyHKIUN CUCTEMBI:

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

W(p)=

2) BeINOMHUTE CTPYKTYypHBIE IPEOOPa30BaHUsI CXEMBI U 3aIMCATh MepeaaToy-

HY10 (DYHKIIMIO OT BXOJIa ¢ K BBIXONY ).

rz?E

Bech KOMIUIEKT KOHTPOIBHO-U3MEPUTEIHHBIX MAaTEPHAIIOB JIJIsl TPOBEPKHU chop-

u

EI"

E y

MUPOBAHHOCTH KOMIMETEHIIMU (MHAMKATOPA KOMIIETCHI[MU) Pa3MEIECH B 3aKPBITOU

4acTH 10 aJIpecy, yKa3aHHOMY B 1I. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst

Tema 3. YactoTHBIC M BPCMCHHBIC XapPaKTCPUCTHUKU 3BCHLCB

CAY

KonnokBuym

Tema 4. Jlorapudmuueckne 4aCcTOTHbIE XapaKTEPUCTUKH THUIIO-

BBbIX COCIMHEHHUH 3BEHbEB KontponpHas pabora

Tema 8. YacTOoTHBIE METO/IbI aHAJIN3A YCTOMUMBOCTH JIMHEHHBIX

CHUCTEM

Tema 9. Kputepuu kauectsa npoueccoB B CAY KommoKBuyM

O || I[N |~ |WIN|—

Tema 11. CuHTe3 cucTeM aBTOMaTHUECKOTO YIPaBICHUS

Tema 10. TouHOCTB CHCTEM aBTOMATUYECKOTO YIIPABICHUS

— | —
|l )

Komnoxsuym

—_
\S)

Tema 12. Cuctemspl NOAUYNHEHHOTO PETYIUPOBAHUS

—
[98)

KomnokBuym

—_—
AN

Tema 5. CTPYKTypHO-TOHOJ'IOFI/I‘ICCKI/IG MaT€MaTU4YCCKHUEC MOJIC-

—
9]

nu CAY KontponbHas padora
Tema 6. Maremaruueckue MOJEIM JMHAMHUYECKUX CUCTEM B

(opme nepeMEeHHbBIX COCTOSHUS

Tema 7. Anrebpanueckue METO/IbI aHAJIN3a YCTOMUMBOCTH JIN-
HEHHBIX CUCTEM

Tema 8. HacTOTHBIE METO/IBI AaHAJIN3A YCTOMYMBOCTH JIMHEHHBIX
CHCTEM

16 Tema 13. MonanbHO€ yrpaBiieHHE

17 KonnokBuym

6.4 MeToauka TeKylero KOHTpOJIs

Ha JIA00PATOPHBIX 3AHATHSAX

- [lopsimox BhITIOTHEHUS TAOOPATOPHBIX PAOOT, MOATOTOBKH OTYETOB M UX 3a-

IIIUTEI

B mporiecce o0ydenust mo AuCHUIUInHE « Teopusi aBTOMaTHYECKOTO yIIpaBiie-
HUSD CTYJIEHT 00s13aH BBIMOJHUTH 5 1abopaTopHbIX padoT. 1o BeimonHeHnEM 1a00-
paTOpHBIX padbOT MoapazyMeBaeTCs MOATOTOBKA K paboTe, MPOBEACHUE IKCIIEPUMEH-
TaJIbHBIX UCCIIEOBAHUM, TOJATOTOBKA OTUETA U €T0 3allMTa Ha KoJmokBuyme. [IpoBe-
JICHUE KOJJIOKBUYMOB MpeaycMarpuBaeTca Ha 3, 8, 11, 13, 17 Heaensix, Ha KOTOPBIX
OCYIIIECTBISIETCSI TIPOBEPKa OTYETOB W 3aluTa JJabopaTropHbIX padoT. BeimomHeHue

1a00paTOpHBIX PadOT CTYAEHTAMH OCYIIECTBISETCS MHAMBUAYAIbHO WM B Opura-
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nax a0 3 yenoBek. OdopMieHre oTueTa CTYJACHTAMH OCYIIECTBISCTCS WHIUBUITY-
aJIHHO WUIH B KOJIMYECTBE OJTHOTO OTUETa Ha OpUTaay B COOTBETCTBUU C MPUHSATHIMU
B CIIOI'DTY mpaBunamu oopmiieHus: cTyieHuecKuX padoT. Otuetr opopmisieTcs
MIOCJI€ BBITIOJIHCHHS SKCIIEPUMEHTAIBHBIX UCCIICOBAHUN U MPECTABIACTCS MPEIO-
JaBaTeNio Ha MpoBepKy. [locie mpoBepku oTyeT MO0 Bo3BpamaeTcs (Ipu HATHIUH

3aMeuaHuil) Ha T0paboTKYy, MO0 MOAMUCHIBACTCS K 3aIUTE.

JlaGoparopHbie pabOThI 3aIIUIIAIOTCA CTYJACHTAMH HHIUBUAYTbHO. KaxIbii
CTY/ICHT IOJTy9aeT BOIIPOC IO TEOPETUUSCKON YaCTH, WIIH 10 MPOIEAYPE MPOBEACHUS
AKCMIEPUMEHTAIBHBIX MCCIIEIOBAHMM, WU TIO TOCIeAyomeld 00paboTke pe3ynbTa-
TOB, TIOCJI€ YETO €My MPEAOCTaBISAETCS BpeMs JJI MOATOTOBKU oTBeTa. [Ipu 06cyx-
JICHWW OTBETAa MPEToaBaTelb MOXKET 3a7]aTh HECKOJIBKO YTOUHSIONINX BOMIPOCOB. B
ciydae eclid CTYJIEHT IEMOHCTPHPYET JOCTaTOYHOE 3HAHKE BOIIpoca, paboTa cuuTa-

€TCs 3alUIIEHHOM.

Ha 3anure nabopaTtopHoit paboThl CTYJIEHT JI0JKEH MOKa3aTh: TOHUMaHUE Me-
TOJIMKHU HCCIICIOBAHUS U 3HAHUE OCOOCHHOCTEH €€ MPUMEHEHUS, TOHUMaHUE U yMe-
HUE O0BSICHATH 0COOCHHOCTH MTPUMEHSIEMBIX METOZOB, BOBMOXKHBIC 00JIACTH UX TIPH-
MEHEHUS U T.Jl., yMEHHUE 1aBaTh KAU€CTBEHHYIO U KOJIMYECTBEHHYIO OLICHKY MTOTy4Y€eH-
HBIX SKCIIEPUMEHTAIbHBIX PE3YyJIbTAaTOB M IMPOTHO3UPOBATH PEAKIIUH UCCIIETYEMOIO
00BbeKTa Ha pa3IMYHbIC BO3CHCTBUSA, HABBIKK U YMEHUSI, TPUOOPETEHHBIE MPHU BbI-

MOJIHEHUH JTA00paTOPHON PabOTHI.

HpI/IMepI)I KOHTPOJIbHBIX BOIIPOCOB IPHUBCACHBI B MCTOJJNYCCKUX YKA3aAHUAX I10

BBITIOJTHEHUIO J1a00pATOPHBIX Pa0OT.

Texymunii KOHTPOJIb BKIIOYAET B CEOs BBHIIOJHEHHUE, CIady B CPOK OTYETOB U
WX 3alIUTY 110 BCEM JIa0OpaTOPHBIM paboTam, 1Mo pe3yabTaTaM KOTOPOM CTYJAEHT TO-

JTy4aeT JIOMyCK Ha dK3aMeH.
HA MPAKTUYECKUX 3aHATHAX

TGKYIHI/Iﬁ KOHTPOJIb BKJIIOYACT B cebs AOMAIIHHUC 3aaHWA 1 BBIIIOJIHCHHC IBYX
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KOHTPOJIBHBIX pa0O0T, COCTOSIINX W3 ABYX 3a1a4, Ha 4 (5) u 14 (15) negensax. Onen-

Ka 3a KXyl 3a/lady B KOHTPOJIBHOU pabOTe BHICTABISAETCS MO YEThIpeXOaIbHOU

TIKaJIe TI0 CIASAYIOITUM KPUTEPHUSIM:

«OTIIMYHO» - BOIPOC PACKPHIT MTOTHOCTHIO, 33/1a4a PEIICHA MPABUIBHO;
«XOPOLIOY» - BOIIPOC PACKPHIT HE MOJHOCTHIO, 3a/1a4a PEIICHA YACTUYHO;
«YIIOBJIETBOPHUTEIIHLHOY» - B OTBETE HA BONPOC UMEIOTCS CYIIECTBEHHBIE OIINO-
KH; 3a]1a4a HE PELICHA WJIY PEIlieHa HEMPABWIBLHO, X0 PEILICHUS IPaBUJIbHBII;
«HEYIOBIIETBOPUTEIBHO» - OTCYTCTBYET OTBET HA BOIIPOC WJIN COAEPHKAHUE OT-
BETa HE COBMAJAET C IMOCTABJIECHHBIM BOIIPOCOM, 3aJ1a4a HE PEUICHA, X0 peule-

HUSI HEITPABWIbHBIN.

I[JISI YCIICITHOI'O BBIMMOJHCHUS KOHTPOJIbHBIX pa60T HeO6XOI[I/IMO PCUINTH KaXXKAYIO

3a71a4y Ha OLCHKY HE HUXE ~ YOBICTBOPUTEIBHO .

CAMOCTOATEJIbHOM p360Tbl CTYACHTOB

KoHTpomas camocTosTeIbHOM pabOThI CTYIEHTOB OCYIIECTBISETCS Ha J1abopa-

TOPHBIX U IIPAKTHYCCKUX 3aHATUAX CTYACHTOB 10O 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
mpernoaBaTens, 10CKa BBIIIIE
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 [dara N3menenue | Jlata 1 HOMep NIPOTOKOJIA ABTOp HavyaabHuk
n/n 3aceganusa YMK OMOJIA
1 10.06.2021 | mporpamma | 15.06.2021, npotokon Ne 9 | nmoueHr, K.

aKkTyaJjbHa, T. H., H.A.

U3MeHe- [Tpuxoabko

HUS HE

TpeOyroTcs
2 | 11.03.2022 | mporpamma | 16.03.2022, npotokon Ne 7 | moueHT, K.

aKTyajbHa, T. H.,, W.A.

H3MEHe- ITpuxoapko

HUS HE

TpeOyroTcs
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