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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

JlucuuminHa n3ydaeTcs Ha OCHOBE paHee OCBOCHHBIX JTUCITUILIMH Y4eOHOTO TIJIaHa:
1. «AnreGpa u TeoMEeTPHS»

2. «MaremaTu4eCKuii aHAIN3»

U 00ecreurBaeT U3yUYCHUE MOCIEAYIONINX TUCIUIUINH:

1. «lllym u BUOpanus 3MEKTPUUSCKUX MAIIIUH

2. «Cyz10BBI€ IIEKTPOIHEPTETUUECKUE CUCTEMBD»

3. «Teopusi ONTUMAIIBHOTO YIPABICHUSD)

4. «ONeKTpUYECKHUl TPUBOI»

5. «MopaenupoBaHUE CUCTEM YIIPABIICHUS»

6. «OCHOBBI MaTEMaTUYECKON TEOPUU YCTOMUUBOCTH»

7. «ITpon3BoacTBEHHAs MPAKTHUKA (MPEIIUIIIIOMHAS IPAKTUKA)»



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:

Kon komnerenuun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHIHKATOPA
KOMIIeTEeHIHH
OIIK-1 CnocobeH aHaM3UpPOBaTh 3a/1a4 MPOPECCUOHATBHOM NEATEILHOCTH Ha
OCHOBE TMOJIOKEHUH, 3aKOHOB 1 METO/IOB B 00J1aCTU €CTECTBEHHBIX HAayK U
MaTeMaTHKH
OIIK-1.2 Ymeem ucnonvzosamo memoowst pacuema 3aday 6 ooaacmu ecmecmeeHHvlx
HAYK U mamemamuxu Ol AHAIU3A 3a0a4 NPOPecCUOHANbHOU 0esimelbHO-
cmu
OIIK-2 CrniocobeH ¢GopMynupoBaTh 3a1a4u NpOPEeCCUOHATBLHON eATeIbHOCTH Ha

OCHOBE 3HaHUI, MPOPUIBHBIX Pa3/IeIOB MATEMATHYECKUX U €CTECTBCHHO-
HayYHBIX JUCIUIUIMH (MOIYyJIEH)

OIllK-2.2 Ymeem popmynuposame 3adauu ceoeti npogheccuoHanbHOU desimenbHOCmu

OIIK-3 Crnioco0eH 1cnonb30BaTh GyHAaMEHTAIbHbIE 3HAHUS 115 pellIeHus 0a30BbIX
3a7a4 yIpaBlIeHHUs B TEXHUYECKUX CHCTEMAX C IeITbI0 COBEPIICHCTBOBAHUS
B IPO(ECCHOHANTBHON IESATETbHOCTH

OIIK-3.1 3naem b6azo6vie nonodcerHUss u 0COOeHHOCMuU cnocob08 pacuema Os peuie-
HUs1 6A308bIX 3a0a4 YNPABILEHUsL 8 MEXHUYECKUX CUCTEMAX

OIlIK-3.2 ObocHosaHno @vlOUpaem Mmemoobl U Cnocobwl peuleHus 0A308bIX 3a0a4
VAPAGNEHUSI 8 MEXHULECKUX CUCIEMAX C Yelblo COBEPULCHCIMBOBANUSL 8 NPO-
Geccuonanvholl desmenrbHOCMU

OIlIK-3.3 Braoeem nasvikamu npumenenus oyHoOamMenmanvbHbiX 3HAHUL OJisl peuleHus
0a308b1X 3004y YNpasieHusi 6 MEXHUUeCKUX CUCMEeMAax

OIIK-4 Crnioco0eH oCyHIecTBIATh OLEHKY 3(PQPEKTUBHOCTH CHCTEM YIpPaBICHMUS,
pa3paboTaHHBIX HA OCHOBE MaTeMaTHYECKUX METOIOB

OIlK-4.2 Ymeem noomeepoums s¢hghexkmusrnocmv cnpoekmupoeanHHou cucmemvl ag-
momamusayuy U ynpasienus OaHHbIMU, NOLYYEHHbIMU KaK HA MamemMamu-
YeCcKoll MoOenu, mak u 68 npoyecce IKCnepuUMeHma




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 2 4
MaTHUYECKOTOr YIpaBICHUS

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

3 | Tema 2. YacTOTHBIE XAapaKTEPUCTUKHU IUHAMHYE- 2 2 2 4
CKHX CHCTEM

4 | Tema 3. YacTOTHBIE U BpEMEHHBIE XapaKTEPUCTUKU 4 3 4 8
3BeHbeB CAY

5 | Tema 4. JlorapudmMuyeckre 4aCTOTHBIE XapaKTepPH- 3 6 2 10
CTUKH THUIIOBBIX COCIMHEHUN 3BCHHCB

6 | Tema 5. CTpyKTypHO-TONOJIOTMYECKHE MaTeMaTH- 3 4 10
yeckue moaenu CAY

7 | Tema 6. Maremarndeckre MOJCITH TUHAMUYICCKUX 6 4 2 10
cucteM B (hopMe epeMEeHHBIX COCTOSTHHS

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

9 Tema 8. YacToTHbIE METO/ABI aHAIN3a YCTOMYUBO- 3 2 2 10
CTH JIMTHEWHBIX CUCTEM

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

11 | Tema 10. ToyHOCTH CHCTEM aBTOMATUYECKOTO 4 1 2 3 2
yIpaBICHUS

12 | Tema 11. CunTe3 cucteM aBTOMaTHYECKOTO yIIpaB- 3 2 4
JICHUS

13 | Tema 12. Cucrembl HOAYNHEHHOTO PErYJINPOBAaHUS 2 1 6 6

14 | Tema 13. MogasibHOE yIipaBiieHUE 2 2 4 8

15 | Tema 14. BoccraHoBineHHE COCTOSHUS TUHAMUYC- 3 0 6
CKHX CHCTEM

16 | 3aknroueHue 1
Uroro, au 51 34 34 3 94
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 actaTu3ma: ornpeeneHue, MeTo/Ibl aHaIu3a.
Tounocte CAY B THUIMOBBIX pekUMax (IIPH MOCTOSIHHOM,
JTUHEHHOM, KBaAPATHYHOM U TAPMOHUYECKOM BO3ACHCTBU-
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
MaTHYECKOTO yTpaBJICHHUS 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 xapakrepucTuka TEXHUYECKUX CPEACTB KOPPEK-
17078
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 | Tema 14. BoccranoBnenue co- | [IpoGnema BoccraHoBieHus coctosiHus. HaOmromarenn
CTOSTHUS IMHAMUYECKUX CUCTEM | COCTOSIHMS MOJHOTO M MOHMKEHHOTO IMopsjka. Teopema
paszaeneHusl.
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 2
2. UccnenoBaHue TMHAMUYECKUX CBOMCTB THIOBBIX 3BeHbEB CAY BO
BPEMEHHOM U B YaCTOTHOM 00JIaCTIX 8
3. BousHue nmapamMeTpoB Ha KaY€CTBO aBTOMATUYECKUX CUCTEM 8
4. MeTonbl KOppeKLUU CUCTEM aBTOMAaTUYECKOTO YIIPaBIECHUs 6
5. Pacder u aHanu3 CUCTEM MOTYMHEHHOTO PETYIUPOBAHUS 6
6. CuHTE3 U UCCIIEJ0BAHUE CUCTEMBI C MOJAJIHBIM YIIPABICHUEM 4
Hroro 34
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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 KypcoBoe npoeKTupoOBaHHe

enb pa®oTsl (mpoekTa): BeinosHeHne KypcoBOi pabOThl UMEET CBOEH LIEIbIO OBJIA-
JIEHUE CTyJIEHTaMH METOJMKOM U NHKEHEPHBIMU HaBbIKaMU JTUHAMHYECKOTO CHHTE3a
cnensuieil cucremsl. [locnennuit 3akinouaeTcss B TAKOM BbIOOpE CTPYKTYpHI U Mapa-
METPOB YIPABJISIIOIIEH YaCTU CUCTEMBI (UTO OOBIYHO JOCTUTAETCS BBEACHUEM B HC-
XOIHYIO CUCTEMY HEKOTOPBIX KOPPEKTUPYIOUIUX CPEACTB), MPU KOTOPOM ClesIast
cucTeMa KpoMe HeOOXOAMMBIX MoKa3aresied TOUHOCTH MpuodpeTaeT TpedyeMble Au-

HaMHYECKHWE CBOMCTBA..

Coneprxanne paboTsl (mpoekrta): KypcoBas pabora «/IluHaMU4eckuii CHHTE3 CIeIs-
e CUCTEMBI» JTOJDKHA COIEPKATh CIECIYIONINE 00s13aTEIbHBIC SJIEMEHTHI:

1. TutynpHBIN TUCT U 3a1aHUE (0OPOPMIISIIOTCS B COOTBETCTBUHM C MPHIL. 1 1 2. )

2. OrnaBneHue.

3. BBenenue, rie JOMKHBI ObITh M3JI0KEHBI 11€JIb U OCHOBHBIE 3a7]aul pabOThI, HC-
M0JIb3yEMbIE€ TEOPETHUECKHUE METO/IbI U 00OOCHOBAHHUE UX BHIOODA.

4. OnucaHue CUCTEMBI U aHAJIU3 €€ JUHAMUYECKUX CBOWCTB.

JlomKHBI OBITH TPUBEICHBI:

a) CBEJICHUS O HA3HAYCHUH CUCTEMBI, €€ CTPYKTypHAas CXeMa U TapaMeTphl;

0) mocTpoeHue JorapuMUIECKUX YaCTOTHBIX XapakTepuctuk (JIYX) ucxomgHoit (HeCKoOp-
PEKTUPOBAHHOW) CUCTEMBI M aHAJIU3 €€ YCTOMYMBOCTH.

5. I[locTpoenue xenaemMoit TorapupmMuieckoil aMIIMTYIHOM YaCTOTHOM XapaKTepu-
ctukd (JIAX) pa3oMKHYTON CUCTEMBI, BKJIFOUYAIOIIEE B CEOS:

a) MOCTPOCHHUE HU3KOYACTOTHOM YacTu xenaemon JIAX;

0) moCTpOoEHUE CPETHE-U BBICOKOUACTOTHOM yacTel xemaemont JIAX;

B) aHAJIU3 MIEPEXOTHON XapaKTEPUCTUKH, HACTOTHBIX XapaKTEPUCTUK U TOYHOCTH Ke-
JaeMoi cructeMbl Ha DBM u, mpu HE0OX0IUMOCTH, KOpPEKITnto xemaemoi JIAX.

6. CHHTE3 KOPPEKTUPYIOIIETO YCTPOKUCTBA, MPEIyCMaTPHUBAIOIIUA:

a) BBIOOp crioco0a KOPPEKILMH IO COITIaCOBAHUIO C IMpernoaaBareneM (Kak npaBuilo,

UCTIOJIB3YETCs MapajuieNbHas KOPPEKIIHs);
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0) noctpoenue JIAX KOppeKTUPYIOUIEr0 YCTPOICTBA U €€ YTOUHEHHE C 1IeJIbI0 00ec-
NeYnTh HU3NUECKYIO Pean3yeMOCTh;

B) onpenesienne JIAX CKOppeKTUPOBAaHHON CUCTEMbI TPUOIMKEHHBIM METO/1I0M (TI0-
cTpoenue acumntorudeckor JIAX) u TounsiM MeTosioM (Ha DBM); cpaBHEHUE C Ke-
naemoit JIAX;

T') ONIpEIEICHUE COCTaBA JIEMEHTOB KOPPEKTUPYIOIIETO YCTPOHCTBA (BKIIOUAs U3ME-
PHUTEIBHO-TIPEe00pa30BaTeIbHBIC AIEMEHTHI ), pa3padoTKa MPUHIIMITHATIEHON CXEMbI U
pacuer mapaMeTpoB KOPPEKTHPYIOIIETO YCTPONUCTBA; OMPECIICHNE ero mepeaaroy-
HOU (PYHKIIUU.

7. UccnenoBanne JUHAMUYECKUX CBOWCTB CKOPPEKTUPOBAHHOM cucTeMbl Ha DBM.
[IpenycmarpuBaroTcst cieayronue Tambl:

a) MOJIy4eHHEe MEePEeXOTHON XapaKTePUCTUKHU CUCTEMBI;

0) ompenenaeHnue Mmokasarels KojaedaTeapHOCTH (711 BapuanTa M);

B) OILICHKA YyBCTBUTEIIBHOCTH 33JIaHHBIX MTOKA3aTeJIeH KadyeCcTBa JMHAMHUKHU K BapHua-
IIUSIM TTAPAMETPOB CUCTEMBI.

8. AHaM3 TOYHOCTU CUCTEMBI ITPU OTPAOOTKE THUIOBBIX BXOJHBIX BO3ACHCTBHI.

9. 3akmroueHue (aHaNIM3 NOJYYEHHBIX B KYpCOBOM paboTe pe3ysbTaTOB U UX COMO-
CTaBJICHHE C TPEOOBAHUAMHU 3a/IaHHUS).

10. bubnuorpaduyeckuii CUCOK.

TpeboBanus 1Mo ohopmieHUIO KypcoBoi padotsl (KP):

1. KP opopmiisieTcs coryiacHO yCTaHOBJIEHHOMY B yHUBepcuTeTe maodnony (https://etu.ru/r
deyatelnost/dokumenty-dlya-obespecheniya-uchebnogo-processa).

2. KP numercs ot pyku. Ha nmpunTepe nevyararoTcs pe3yabTaThl KOMIIBIOTEPHOTO MO-
nenupoBanus (rpaduku, cxembl B Simulink), a Takyke TUTYIbHBIN JIUCT, 3aAaHKE (CM.
obpasiel B MY -mMetoanueckux ykazanusx Kk KP) u, Bo3M0o)KHO, oriaBiieHue.

3. O6weM padotsl: ot 20 1o 30 c. KonnuecTBo tuTepaTypHbIX HCTOYHUKOB: KaK Mpa-
BUJIO, 3 -5.

4. Pabota caercs npenoaaBareliio B CpoK, yCTaHOBIEHHbIN rpadukoM. [IperycmoT-

peHa jaTa “’ciauv Ha JIbTOTHBIX YCJIOBUAX (€CJIM B yKa3aHHBIA CPOK C/IaHa MOJTHO-
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cTht0 BbintosiHeHHast KP, To 3a ommOku, BBISIBICHHBIE MPENOAaBaTesieM U UCIIPABIICH-
HBIE CTYJICHTOM MPABUJIBHO, OLICHKA HE CHMXKAETCS).
5. Kaxnaplil CTyIEHT MOJTy4aeT OAUH U3 YETHIPEX BAPUAHTOB 3aJaHUS U UHIAUBUIY-

AJIbHBIC YU CJIOBBIC JaHHBIC IJIA pacdcTa..

Tembr:

Ne Ha3zBanue teMbl IlepeBoa Tembl
n/n

1 | Junamudeckuii cuHTe3 Ciensmiet cuctemMbl | Dynamic synthesis of the tracking system

4.5 Pedepar

Pedepar e nmpenycmorpeH.

4.6 I/IH}II/IBI/II[yaJIbHOG AOMaIIHEE 3aJaHHUE

NunuBryanpHOE TOMANIHEE 3aJaHUE HE TTPEAYCMOTPEHO.

4.7 JloxkJaan

JIoKJ1a1 HE NPEeyCMOTPEH.

4.8 Keiic

Keiic He nmpegycMOTpeH.

4.9 Opranusanus v yueOHO-MeTOANYeCKOe 00ecedYeHne CaMoCTOSITeIbHOM pa-

00THhI

N3yuyeHne TUCIUIUIMHBI COMPOBOXKIAETCS CAMOCTOATENIbHON paOOTON CTY/IECH-
TOB C PEKOMEHJOBAaHHBIMH IPENOJABATEIEM JIMTEPATYPHBIMU MCTOYHUKAMU U HH-

dopManmoHHBIMU pecypcamu cetu MHTepHer.

HHaHI/IpOBaHI/IC BPEMCHU I N3YUCHUS JTUCHUITIIIMHBI OCYIICCTBIIAACTCS HAa BECh

nepuoj 00y4yeHus, mpelycMaTpuBas pU TOM PETYJIIpHOE MOBTOPEHUE MPONHACHHO-
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ro marepuasia. O0yyaromumcsi, B paMKax BHEAyJUTOPHOW CaMOCTOSITEIbHON pado-
Thbl, HEOOXOJIUMO PETYJSPHO JIOMOJIHATH CBEACHUSIMU U3 JINTEPATYPHBIX HCTOUHUKOB
MaTepHall, 3aKOHCIIEKTUPOBAaHHbBIN Ha JeKUusX. [Ipu 3TOM Ha OCHOBE U3yUYEHHUS pe-
KOMEHIOBAaHHOM JINTEPATyphl 1I€TI€CO00Pa3HO COCTABUTH KOHCIIEKT OCHOBHBIX TOJIO-
KEHHM, TEPMUHOB U OTIpeieNIEHN, HEOOXOAUMBIX JIJIi OCBOCHHMSI Pa3/IeiOB yueOHOM

JTUCIIUTLIINHEL.

Ocoboe MecTo ynensieTcsi KOHCYJIBTUPOBAHUIO, KaK OJTHOM U3 (opM 00ydeHus
Y KOHTPOJISI CAMOCTOATENbHOM paboThl. KoHCynbTHpOBaHuE MpeanonaraeT 0coobIM
00pa3oM OpraHu30BaHHOE B3aUMOJICHCTBHE MEX/1y MPETOAABATENIEM U CTY/IE€HTaMH,
IIPU ATOM IIPEATNONATAETCS, YTO KOHCYIBTAHT JINOO 3HAET TOTOBOE PEIIEHUE, KOTOPOE
OH MOKET MpeAnucarb KOHCYJbTUPYEMOMY, JTHO0 OH BIIAJIEET CIIOCOOaMu JesATeb-

HOCTH, KOTOPLIC YKA3bIBAIOT IIYyTh PCHICHUA HpO6J'IeMI>I.

Texymas CPC IIpumepunas
TPYA0eMKOCTb, a4

Pabora ¢ neKInOHHBIM MaTepuanoM, ¢ y4eOHOM JTuTepaTypoi 0
Omnepesxaromiasi caMoCTosiTeNIbHasE paboTa (M3yueHrne HOBOTO Mare-

puaia 1o ero u3JI0KEHHUS Ha 3aHATUSIX) 0
CamocToSITENNbHOE U3YUYEHUE PA3JICTIOB TUCIHUILIMHBI 14
BrinonHenne JoMaiHUX 3aJaHUM, TOMAIIHUX KOHTPOJIBHBIX paboT 7
[ToaroroBka k J1abopaTopHbIM padboTaM, K MPAKTHUYECKHUM M CEMH-

HapCKUM 3aHATUSM 0
[ToaroroBka Kk KOHTPOIBHBIM PabOTaM, KOJUIOKBUYMaM 12
Brinonnenue pacueTHO-rpaduyeckux padoT 0
BrinonHeHne KypcoBOro poeKkTa Wil KypcoBoil paboTsl 26
[Touck, nzydyenue u npeseHTanuss HHOOPMALIMH 110 33JIaHHON TIPO-

Oneme, aHATM3 HAYYHBIX ITyOJTUKAIUH 110 33JaHHON TeMe 0
Pabora Hax MeXIUCHUIUIMHAPHBIM IPOEKTOM 0
AHanu3 JaHHBIX M0 33JJaHHOW TEME, BBITIOJIHEHUE Pacy€TOB, COCTAB-

JICHHE CXEeM U MOojielieil, Ha OCHOBE COOPAHHBIX JaHHBIX 0
[ToaroroBka k 3auery, Au¢hepeHInPOBAHHOMY 3aUeTy, SK3aMEHY 35
HUTOI'O CPC 94
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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 MATLAB.Exponentahttp://matlab.exponenta.ru

5.3 Anpec caiita Kypca

Anpec caiita kypca: https://vec.etu.ru/moodle/course/view.php?id=12531
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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.

18




OcobGeHHoCTH 1O0MyCKA

I[J'ISI AOITyCKa K OK3aMCHY H€O6XOI[I/IMO BBITTOJIHUTD U 3allIUTHUTH BCC ﬂa60pa-

TOpPHBIE pa0OTHI, a TAK)KE BBINOJIHUTD U 3aLUTUTh KypPCOBYIO pabOTy Ha OLIEHKY HE

HIOKe ~YIOBIETBOPUTETHHO” . B KauecTBe KOHTPOJISI MPAKTUUECKUX 3aHATUN HEOO-

XOJIMMO BBITIOJIHUTH | KOHTPOJIBHYIO paboTy. DK3aMeH MPOXOIUT B YCTHOU (hopme,

B Ka)KJI0M OMJIETE COAEPKUTCS 2 Bompoca U 1 3a7ada, Ha MOJATOTOBKY OTBETa Aa&TCs

60 MUHYT.

6.2 OueHoyHbIe MaTepHAaJIbI JJIs1 POBEACHUS TEKYIIero KOHTPOJIA U MpoMe-

HCYTO‘IHOﬁ arrecranmmm oﬁyqamumxcsl o TMCIOUIIJINHE

Bonpoch! K 3Kk3aMeHy

Ne ni/nt Onucanue

1 Marem. MoJieNu BXOJ-BBIXOA AUHAMUY. cUcTeM — AU . ypaBHEHUs, epeaar. PyHKIUH,
orneparopusbie [1D, ko3 d-T mepenaun — u cBsizb MeK Ty HUMHU. CBSI3b MEKIY BBIXOAOM U
BXOJIOM CHCTEMBI BO BpeMeHHO# obnactu. IHTerpan cBepTku, BecoBas GpyHkius, [1X.

2 YacToTHbIE XapaKTepUCTUKHN JuHAMUYeCKuX cucteM. TpaktoBka AYX U OUX ¢ Touku
3pEeHUs1 yCTaHO-BUBIIETOCS TAPMOHUYECKOTO pexxuma. Teopema.

3 YacToTHBIE M BPEMEHHBIE XAPAKTEPUCTUKH IMPOTOPIMOHATHHOTO, WHTErPUPYIOMIETO,
¢ depeHIHPYIOLIET0, aePUOINIECKOr0 U (POPCUPYIOIIETO 3BEHBEB.

4 YacTtoTHBIC U BPEMECHHBIC XapaKTEPUCTUKU JUHAMUYECKHUX 3BEHBEB BTOPOTO MOPSIKA
(amepuoanyeckoro BTOPOro mopsiaka, koiedareabHOro, KOHCEpPBaTUBHOTO).

5 Croennanesible 38eHbs1 CAY.

6 [Tepenarounblie (YHKIIMK THUIIOBBIX COeMUHEHUH 3BeHbeB. JIUX mocmenoBareasHOTO CO-
eauHeHus 3BeHbeB. Meroauka nocrpoenus JIYX no cnoxuou [1D.

7 Omnpenenenue ¢a3zbl no JIAX MuUHIMAaIBbHO-(DA30BOI CHCTEMBI.

8 DKBUBAJICHTHBIC CTPYKT. MpeoOpa30oBaHMs: Ha3HAYCHHE, KPUTEPUN IKBUBAJICHTHOCTH,
OCH. IIpaBHJIA.

9 Teopema MeiicoHa (C HEOOXOUMBIMU OTIPEACIICHUSIMHU ).

10 Merton npubmmkenHoro noctpoenus JIYX mapamieabHbIX COSTMHEHU 3BEHBEB.

11 Marem. Monenu JUHAMUYECKON CUCTEMBI B (DOpME TIEPEMEHHBIX COCTOSIHHSI: OTIpEIeIie-
Hus, GopMBI 3amcu ypaBHeHUH. [lepenaTounpie MaTpHIIBl JUHAMUYECKON CUCTEMBI.

12 Kanonunueckas popma ympasisiemocTs u ee onpezaenenue mo [1d. Ctpykr. cxema cucre-
Mbl B KOV.

13 [Tomyuenue kaHOHUY. (POPMBI YIIPABIIEMOCTH 110 UCXOAHON Mozenu B hopMe epeMeH-
HBIX COCTOSIHUSI.

14 Pemenne MaTpu4HOro ypaBHEHMsI COCTOSIHUA. DKcnoHeHuan. @opmyna Komm.

15 CocrosiHue paBHOBecHs (C.p.) AMHAMUYECKOW CHUCTEMBI. YCTOHMYMBOCTH C.p., YCTOMUU-
BOCTb JBHKCHUS IMHAMUYECKON CUCTEMBI. YCTOMYMBOCTD JMHEWHONW CUCTEMBI MPH TIO-
CTOSIHHO JICHCTBYIOIIUX BO3MYIIICHUSIX.
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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)»

20




3K3AMEHAIIMOHHBIN BUJIET Ne 1

Hucuunnuna: Teopus apromarudeckoro ynpasienusi. Kadpenpa CAY ©DA

1. YacToTHBIC 1 BPCMCHHBIC XapPAKTCPUCTUKHU TUHAMHWYCCKUX 3BCHBCB BTOPOI'O

nopsaka (arepuoguIeCcKOro BTOPOTO MOpsiaKa, KoedaTeIbHOT0, KOHCEPBATUBHOTO).

2. Tounocts CAY. YcTaHOBUBIIIASICS OIIMOKA U €€ ONPEIETICHUE 110 TEOPEME O
KOHEYHOM 3HaueHuu. Koadduimentsl ommbok, cnocodsl ux onpeaeneHus. Craru-

YECKHUE M aCTaTUYECKHUE CHCTEMBI: ONPEACICHHUS.
3. 3agaya 5-1

YTBEPXJIAIO

3aBeayromnuii kadempoit I.T.H., nipod. B.H.lllenynbko

OOpa3ubl 32124 (3a1aHuil) 1JIA KOHTPOJIBHBIX (IIPOBEPOYHBIX) PadoT

1) N306pazuts JIUX mo nepenarodHoi PyHKIIMH CUCTEMBI:

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

W(p)= .
p(0.1p+]

2) BeINOMHUTD CTPYKTYpHBIE IPEOOpa30BaHuUsl CXEMBI U 3aIMCaTh MepeaaToy-

HY10 (DYHKIIMIO OT BXOJIA ¢ K BBIXONY ).

L.FHEHL e

Bech KOMIUIEKT KOHTPOIBbHO-U3MEPHUTEIHHBIX MAaTEPUAIIOB JIJIsl TPOBEPKHU cPop-

MHUPOBAaHHOCTH KOMITETCHIIMH (MHIMKATOpa KOMIIETCHIIMHM) pPa3MelieH B 3aKpPHITON
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YacTH 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 11. CuHTe3 cucTteM aBTOMaTHUECKOTO YIIPaBICHUS Komnoxsrym

13 Tema 12. CucteMbl NOAYMHEHHOTO PErYJINPOBAHUS Komnoksrym

15 Tema 13. MonanbHO€ ynpaBiieHHE KomnoxkBuym

17 Tema 11. CuHTE3 CUCTEM aBTOMaTUYECKOIO YIPABICHUS 3amura KP / KIIT

6.4 Mertonnka TeKymero KOHTpoJs

HA JJa00PaTOPHBIX 3aAHATHAX

- [lopsimok BbIMIOSTHEHUS TAOOPATOPHBIX PAOOT, MOATOTOBKH OTYETOB U UX 3a-

IIIUTEI

B mponiecce oOyuenus no gucturuinae « Teopusi aBTOMaTuuecKoro yrnpasJie-
HUSD CTYACHT 00s13aH BBITIOIHUTE 5 1abopaTopHBIX padoT. [loj BrimonHeHneM 1abo-
paTopHbBIX paboT MoApazyMeBaeTCsl MOATOTOBKA K paboTe, MPOBEIEHUE SKCTIEPUMEH-
TaJbHBIX MCCIIEAOBAHUMN, MMOATOTOBKA OTYETA M €r0 3aluTa Ha KojuiokBuyme. [Ipo-
BEJICHHE KOJUIOKBUYMOB MpenycmarpuBaercs Ha 4, 7, 8, 11, 13, 15, 16, 17 Henensx,
Ha KOTOPBIX OCYLIECTBJISETCS MPOBEPKA OTYETOB M 3allUTa JAOOPATOpHBIX PaloT.
BrimonmHeHne 1abopaToOpHBIX padOT CTYACHTAMH OCYIIECTBISCTCS WHANBUAYATHHO
win B Opuragax a0 3 yenoek. OpopMiieHHE OTYETa CTYJEHTAMH OCYILECTBIISIET-
Csl MHIUBHUIYQJIbHO WJIM B KOJIMYECTBE OJTHOTO OTYeTa Ha OpHUraay B COOTBETCTBUU
¢ npunateivu B CIIOI'DTY npaBunamu opopmiieHus cTyaeHYecKux pador. OTuer
oopMIISIETCsI TOCTIE BHIOJIHEHUS SKCIIEPUMEHTAIBHBIX UCCIEI0BAaHUHN U MPEACTAB-
JsieTCsl MperoiaBaTenio Ha mpoBepky. [locne nmpoBepku oTyeT J1MOO BO3BpaIIaETCs

(Tpu HATMYUY 3aMEYaHWi ) Ha TOPabOTKY, IMOO TTOAMUCHIBACTCS K 3aIlIUTE.

JlaGoparopHbie pabOThI 3aITUIIAIOTCA CTYJACHTAMH UWHIUBUIYTHHO. KaxIpii
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CTYICHT IOJTy9aeT BOIIPOC IO TCOPETHYSCKON YaCTH, HIIH 10 IMPOIEAYPE MPOBEACHUS
AKCMIEPUMEHTAIBHBIX MCCIICIOBAHMMA, WU TIO0 TOCIEAYIomeld 00paboTke pe3ynbTa-
TOB, TIOCJIE YETO eMy MPEAOCTaBISAETCS BpeMs JJI MOATOTOBKY oTBeTa. [Ipu 06cyx-
JICHWW OTBETAa MPEToaBaTelb MOXKET 3a7]aTh HECKOJIBKO YTOUHSIONINX BOIIPOCOB. B
ClIy4yae €CJu CTYICHT JEMOHCTPUPYET T0CTAaTOYHOE 3HAHHUE BOMpOca, paboTa cunTta-

€TCS 3alUIIEHHOM.

Ha 3amure nabopaTtopHoit paboThl CTYJIEHT JI0JKEH MOKa3aTh: TOHUMaHUE Me-
TOJIMKHU HCCIICIOBAHUS U 3HAHUE 0COOCHHOCTEH €€ MpUMEHEHUs, TOHUMaHUE U yMe-
HUE O0BSICHATH 0COOCHHOCTH MTPUMEHSIEMBIX METOZOB, BOBMOXKHBIC 00JIACTH MX TIPH-
MEHEHHS U T.JI., YMEHUE 1aBaTh KAYECTBEHHYIO U KOJIMYECTBEHHYIO OLICHKY MOJY4€H-
HBIX DKCIIEPUMEHTAIIBHBIX PE3YJIBTATOB U MPOTHO3UPOBATH PEAKIIUN UCCIETYEMOTO
00BbeKTa Ha pa3IMYHbIC BO3CHCTBUSA, HABBIKK U YMEHUSI, TPUOOPETEHHBIE MPHU BbI-

MOJTHEHUHU J1Ta00paTopHO padOTHI.

HpI/IMepBI KOHTPOJIbHBIX BOIIPOCOB IIPHUBCACHBI B MCTOJJNUYCCKUX YKA3aHUAX I10

BBITIOJTHEHUIO J1a00paTOPHBIX PadoT.

Tekymuii KOHTPOJIb BKIIIOYAET B ¢€0s BBIMIOJIHEHUE, C/Ia4y B CPOK OTYETOB U
UX 3allIUTY 110 BCeM Jab0paTOpHBIM paboTaMm, MO pe3ysbTaraM KOTOPOW CTYAEHT Io-

Jy4aeT JOMYyCK Ha IK3aMEH.
HA MPAKTHYECKUX 3aHATHAX

Teky1uii KOHTPOJIb BKIIIOYAET B c€0sI JOMAITHUE 3a/1aHUS U BBITTOJIHEHNE KOH-
TPOJIBHOM paboThI, COCTOSIICH U3 ABYX 3a1a4, Ha 10-if Henene. OneHKa 3a Kaxayro
3a/layy B KOHTPOJBHOM paboTe BHICTABISAETCA MO YETHIPEXOAJIHLHON IIKAJIE MO Ciie-
TYIOIUM KPUTEPHSIM:

* OTIUYHOY - BOIIPOC PACKPHIT MOJIHOCTHIO, 3a/1a4a PelieHa MPaBUIbHO;
* «XOPOIIO» - BOTIPOC PACKPHIT HE MOTHOCTHIO, 33a/]a4a pelIeHa YaCTUYHO;
* «YIOBJIETBOPUTEIHHO» - B OTBETE HAa BOIIPOC UMEIOTCSI CYIIECTBEHHBIC OIINO-

KH; 3a1a4a HC PCUICHA WJIM PCIICHA HCIIPABUIIbHO, X0 PCIICHU S HpﬂBHJ’IBHBIfI;
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¢ «HCYHOBJICTBOPHUTCIILHO» - OTCYTCTBYCT OTBCT HAa BOITPOC HUJIN COACPIKAHUC OT-
BCTa HC COBITAAACT C ITIOCTABJICHHBIM BOIIPOCOM, 3aJa49a HC PCIICHA, X0 pCIC-

HUsI HENTPABWIbHBIN.

I[JISI YCIICITHOI'O BBITTOJIHCHUS KOHTpOJIBHOﬁ pa6OTBI HGO6XOI[I/IMO PCHINTL KaXKAYIO

3a71a4y Ha OLCHKY HE HUXE ~ YOBICTBOPUTEIBHO .
CaMOCTOAITEILHOM padoThI CTY1€HTOB

KoHTpomas camocTosTeIbHOM pabOThI CTYIEHTOB OCYIIIECTBISICTCS Ha J1abopa-

TOPHBIX U MPAKTUUECKUX 3aHATUSIX CTYACHTOB IO METOJIMKAM, OIIICAHHBIM BBIIIIE.
NpH BHINOJHEHNH KYPCOBOii padoThI

Tekymuii KOHTPOJIb MPU BHITIOTHEHUU KYypCOBOM pabOThI OCYIIECTBISECTCS B
COOTBETCTBUU C METOAUYECKUMU YKAa3aHUAMU 110 KYPCOBOM IIPOEKTUPOBAHUIO U 3a-

JaHUEM Ha KypCOBYIO palboTy.

OdopmiieHre MOSICHUTEIBLHOMN 3aTMCKH HA KYPCOBYIO pa0OTy BBINOIHSIETCS B

COOTBETCTBUU C TPEOOBAHUSIMU K CTy/IeHUeCKUM padoTram npuHsaThiM B CITIOI'DTY.

3amuTa KypcoBoi pabOThl OCYIIECTBISETCS B COOTBETCTBUU CO CIEIYIOUIUMU Tpe-
OOBaHHMAMU: CTYJEHTHI JOHKHBI OBITH TOTOBBI OTBEYATh HA BOMPOCHI O TOM, YTO OHU
nenanu B KP, kak OHU BBITIONHSIIN T€ WJIM UHBIE pacdeThl U moueMy. Bompocs! mpemno-
JlaBaTesl B OCHOBHOM YCTHBIE, HO OJIMH U3 BOIIPOCOB 00513aTEIBHO MTPEAyCMaTPUBAET

HeOOJIBIIIOE MUCHbMEHHOE 3aJJaHie Ha TEMY OJIHOTO M3 pasnenioB KP.

Kpurepun onenku KP. Ecnu ctynenT cnan KP Ha mpoBepKy B yCTaHOBJIIEHHBIN CPOK
(’Ha IFOTHBIX YCJIOBUSX ') U MPABUIBHO YCTPAHUII ClICTIaHHBIC 3aMEUYaHus, a TAKKe
MPaBWJIBHO OTBETUJI HAa BOMPOCHI/3aJaHUsI HA 3aIlIUTE, OH MOJIYy4YaeT OICHKY ~OTINY-
HO”. He mOMHOCThIO yCTpaHEHHBIE 3aMeUYaHusl, HETOUHBIE WM HENPABUIIbHBIE OTBE-

Thbl U PCHICHHA CHHKAIOT OLICHKY.
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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

28




	Структура дисциплины
	Аннотация дисциплины
	Общие положения
	Цели и задачи дисциплины
	Место дисциплины в структуре ОПОП
	Перечень планируемых результатов обучения по дисциплине, соотнесенных с планируемыми результатами освоения образовательной программы

	Содержание дисциплины
	Содержание разделов дисциплины
	Наименование тем и часы на все виды нагрузки
	Содержание

	Перечень лабораторных работ
	Перечень практических занятий
	Курсовое проектирование
	Реферат
	Индивидуальное домашнее задание
	Доклад
	Кейс
	Организация и учебно-методическое обеспечение самостоятельной работы

	Учебно-методическое обеспечение дисциплины
	Перечень основной и дополнительной литературы, необходимой для освоения дисциплины
	Перечень ресурсов информационно-телекоммуникационной сети "Интернет", используемых при освоении дисциплины
	Адрес сайта курса

	Критерии оценивания и оценочные материалы
	Критерии оценивания
	Оценочные материалы для проведения текущего контроля и промежуточной аттестации обучающихся по дисциплине
	График текущего контроля успеваемости
	Методика текущего контроля

	Описание информационных технологий и материально-технической базы
	Адаптация рабочей программы для лиц с ОВЗ

