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Y4eOHo-MeTOHIECKHI KoMILIeKe aucuuminabl  «Teopusi  aBTOMAaTH4YECKOro
ynpasJieHHs»» pa3paboTaH Ha OCHOBAHHH:

e (peIepaIbHOrO TOCYIAPCTBEHHOID 00Pa30BaTEIBHOIO CTaHapTa BHICLICTO oOpa3oBaHps, yT-
BepPIKAEHHOIO TIPHKa3oM MUHHCTEPCTBA 00pa3sOkAHUS U HAyKH Poccuiickoit @enepanpn «03» ceH-
T6ps 2015 r. HOMep npuKasa «955 10 HalpaBIeHUIO NOArOTOBKH 13.03.02 DnexTpo3HepreTHKa u
SIIEKTPOTEXHUKA;

e KoMIeTeHTHOCTHOM Mojenu BbimyckHuka OITOIT mo HampasieHuio moarotosku 13.03.02
DJIEKTPOIHEPTeTHKA U IEKTPOTEXHUKA, Mpopuib «KOHCTpyHpoBaHHE M TEXHOJOTMU B 3JICKTPO-
TeXHUKe», YTBEPXKIEHHOH «24» mions 2013 r. (¢ U3MEHEHUSIMH B CBSI3H C NEPEXOJIOM Ha oroc
BO);

e 6230BOr0 y4eOHOro IIaHa 04HON (OpMbI 0OYUCHHS 110 HANpaBlIeHUIO noAroToBKH 13.03.02
DJIeKTPOHEPreTUKA M JIEKTPOTeXHUKA, Mpopuib «KOoHCTpyHpoBaHHE M TEXHOJIOTMH B 3JIEKTPO-
TEeXHHKe», YTBepKaEHHOr0 «28» anpens 2016 1.

PaGo4asi mporpamMMa CcOIJIacoBaHa ¢ pabOYMMH NPOrpaMMamMH JUCIUIUTHH TeXHOIOTUs JTHdTIeK-
TpHKOB, IIPOM3BOICTBO IUIIEKTPHUECKHX MATEPUANIOB M M3/I€/IWH U3 HUX, TeXHOMOrus mpou3Bo-
crBa kabeneit, Ilepepabotka mosmmepoB, TeXHOIOrHS MPOM3BOJACTBA MPOBOIOB, ABTOMATH3AIHA
TEXHOJIOTHH B 3JIEKTPOTEXHUYECKOH TPOMBIIIIEHHOCTH.
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1 O6mue moJi0KeHUs1
1.1 Uesab y4eOHOl AMCUMIUIMHBI — OCBOCHHE JMCIHMIUIMHAPHBIX KOMICTCHIHH 110 T03HA-
HUIO (yHIAMEHTAIBHBIX TPHHIHUIOB YIPABICHUs O0HCKTAMH, METOJIOB MOCTPOCHHUS Moeen
CICTEM aBTOMATHUECKOTO YIPABJICHHS U HCCIIENOBaLMs IPOLECCOB B OTHX CHCTEMAaX.
B npouecce u3ydeHUs JUCHHUILIMHbI CTYICHT OCBAUBACT YaCTH CIIEYIOIIMX KOMITETeHIIMMN
+ ToTOBHOCTH OOecreunBarh TpeOyenble PeKAMbI M 3aJaHHbIE TApaMETPBI TEXHOJIOIHYECKO-
ro mporecca no sanannoi meronuke (I1K-7).

1.2 3ajauyn JHCHUILIHHBI:

* M3ydeHHe OPraHW3allli U apXUTEKTYpPbI CHCTEM YNPABICHHS 00BbEKTaMH, METOJ0B POEK-
THPOBAHMS ABTOMATHYECKHX CHCTEM, MOJIENEH BBIMUCIICHUH, CHHTE3a JUCKPETHBIX KOPPEKTUPYIO-
[IMX aITOPUTMOB;

« dopmMupoBaHHe YMeHHsl IPOSKTHPOBATh NPOrpaMMHOE OOECreUeHHE C HCIOIb30BaHHEM
T10/1X0/1a, OPUEHTHPOBAHHOTO HA MOJIENIb CHCTEMBI;

« ¢opMupoBanne yMeHHs Pa3pabaThiBaTh CTPYKTYPHBIE CXEMbI CHCTEM H €€ DJIEMEHTHI 10
MojieTH (PYHKIIMOHAIBHBIX aITOPUTMUYECKUX CTPYKTYD;

* ¢opMHpoBaHHe HABBIKOB PabOTHI B 00pabOTKe, aHAIN3e U IPEJCTABICHAN PE3y/IbTAaTOB
HCCJIeI0BAaHUM 0OBEKTOB M CUCTEM.

1.3 IIpeaMeTOM 0CBOEHHS THCIHILIHHbI SIBJISAIOTCA CJIeylomue 00beKThI:
- IPMHIIAIIBI YIIPABICHHs 00BEKTAMH;

- cratuueckue ¥ actatudeckue CAY;

- QHAIUTHYECKHE U TpaduUuecKre MOJIEIH aBTOMAaTHIECKHX CHCTEM;

- MeTo/1b! aHanu3a kadectsa CAY;

- METOJbI CUHTE3a JIMHEMHBIX aBTOMATUUYECKUX CUCTEM;

- muposeie CAY;

- HeJIMHEHHBIE CUCTEMBI,

- OUTHMAJIbHBIE, aanTUBHBIE, cTroxacTHueckue CAY.

1.4 MecTo yue6HO# AHCHHILIHHBI B CTPYKTYpe 00pa30BaTe/bHOM POrpaMMBL.

Jlucimnmna «Teoprst aBTOMATHYECKOTO YIpPABIEHHs» OTHOCHTCS K BapHATHBHOH 4acTH
6roka 1 JluCHHILTHEB (MO/Ly/IH) U siBiIsieTcst 00s3aTenbHol npu ocsoennn OTTOIT mo HarpaBieHHIO
13.03.02 «DIeKTpodHEpreTHKa M 3JIEKTPOTEXHHKa», Npoduib noaroroBku «KoHCTpynpoBaHHue H
TEXHOJIOTHH B JIEKTPOTEXHUKEY.

B pesynbTare W3ydeHHs AMCHMIUIMHBI OOYYAIOUIMHCS JODKCH OCBOMThH YacTH yKa3aHHbBIX B
myHkTe 1.1 KOMIETeHIHH ¥ IEMOHCTPHPOBATE CIIC/YIOIIHME PE3yIbTaThL:

) 3HATh:

- OCHOBBI TEOPHH aBTOMATHYECKOTO yIpaBICHUS,

- IIPUHIIMIIBI YIIPaBJIEHHs O0ObEKTaMH,

- matemaTHueckoe onucanue CAY,

- METOIbI AaHAJIK3a YCTOWYUBOCTH M Ka4eCTBAa aBTOMATHYCCKHX CUCTEM,

- METOJIbI CHHTE3a CHCTEM YIIpaBjieHus ¢ DBM B KauecTBe yNpaBIIsIONIEr0 yCTPOHCTBA,

- METO/IbI IPOEKTUPOBAHHS ONTHMAILHBIX PEXKMMOB (yHKIIHOHMPOBAHHS aBTOMATHYECKUX CHCTEM,
- METOJIbI HCCIIEIOBAHUSI aBTOMATHYECKUX CUCTEM.

o yMeThb:

- CTpOHTH PYHKIIHOHATBHBIE H CTPYKTYPHBIC CXEMBI CHCTEM YIIPABJICHHS,

- CTPOMTH QITOPUTMHUYECKHE CXCMBbI CHCTEM YIIPABIICHHS B uHTerpuposanHoii cpere MATLAB.

- - BBINOJHSTH OCTPOCHHE CTATMYECKUX M AMHAMHYECKUX XapaKTEPHCTHK HCCICAYeMBIX 00BEKTOB
u CAY;

- oneHuBarTh KauectBo CAY;

- BBIIOJIHATH CHHTE3 ONTHMAIBHBIX YIIPABISIONMX anroputMoB CAY;

- CTPOMTDH AITOPUTMUUYECKHE CXEMbI CHCTEM YIIPABJICHHUS B Cpe/ie MATLAB;
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. BJIA/1eTh:

- HABBIKAMH MAaTEeMaTUYECKOTO ONMCAHUS THIIOBBIX IMHAMUYeckHX 3BeHbeB CAY M HaBbIKAMHU HC-
II0JIB30BAHUS UX IPU IPOEKTUPOBAHUH CHCTEM;

- HaBBIKAMH IIPAKTHYECKOH paboThl B MHTerpupoBanHoi cpere MATLAB mis moctpoenust anro-
PUTMHYECKHX, (YHKIIMOHATBHBIX M CTPYKTYPHBIX CXEM CHCTEM YIPaBJICHHUS;

- HaBBIKAMH pa3pabOTKH ONTUMAIBHBIX CHCTeM ynpasyeHus B cpeae MATLAB;

- HABBIKAMH TIOCTPOEHHUSI CTATHYCCKUX M TMHAMMYECKUX XapaKTEPUCTHK HCCIIEAYEMBIX OOBEKTOB 1
CAY;

- HABBIKAMHU CHHTE3a ONTHMAJIBHBIX YIPABISIOMHUX alroputMoB CAY.

B tabnuie 1.1 npuBeIeHbI MPEIIECTBYIOIUE H IOCIEAYIOIHUE TUCIUILUIHHbI, HallPaBICHHbIC
Ha (OpPMUpPOBAHKME KOMIIETCHIIHH, 3asBICHHbIX B IyHKTE 1.1.

Ta6muma 1.1 - JIMCHUIIMHEI, HalpaBlIeHHbIe Ha GOPMUPOBAHUE KOMIIETEHIIUH

Kon HaumeHoBaHHE KOM- IIpeamecTByrommue IHocaexyromue
neTeHIHH AHCIHHILITHHBI JHCIUNTHHBI
IIpodeccnonaibHble KOMIIETEHUHH
I'otoBHOCTB OOectie- | TexHOMOTUs AUIIEKTPUKOB, TexHoI0rHMs MPOU3BO/ICTBA Ka-
4YHUBaTh TpeOyeMble [TpousBojcTBO AManeKkTpude-  |Oeneit, IlepepaboTrka momume-
PEKMMBI ¥ 3aJ]aHHBIe  [CKMX MAaTE€PHAJIOB M M3/IEJIUi U3 |pOB, TeXHOIOTUs IIPOU3BO/ICTBA
[IK-7 |mapaMeTpbl TEXHOJIO- |HHX IPOBOJI0B, ABTOMAaTHU3aIHs TeX-
HYECKOT0 Tpoliecca HOJIOTHH B JIEKTPOTEXHUUYECKON
110 3a/IaHHOM METO/ M- POMBIILIEHHOCTH
Ke

2 TlepeueHb MIAHHPYEMBIX Pe3y/IbTATOB 00y4eHHs 110 THCIHUILIHHE, COOTHECEHHBIX € IIAHH-
pPYEeMBIMH Pe3yJIbTATAMH 0CBOCHHSI 00pa30BaTeIbHOH NPOrpaMMbI

VueGHas qUCIUILIMHA obecrieunBaeT popmMupoBaHue yacTi komnerenuuu [1K-7.

2.1 IucnunannapHas kapra komnerennuu IK-7

Kon DopmyTHPOBKA KOMIIETEHUHH
TIK-7 [oToBHOCTH 0OOecneunBaTh TpeOyeMble peXKUMBI U 3aJaHHbIE ITapaMeTPhl TEXHOJIO-
i IMYECKOTr0 Mporiecca 10 3a1aHHOM METOIUKE
Kona DopMyHPOBKA TUCHHUILIHHAPHOH YaCTH KOMIIETEHIMH
TIK- ['0TOBHOCTB 0OOecIeYrBaTh TpeOyeMble PEXKUMBI M 3aJaHHBIE TIapaMeTPhl CHCTEMBI
7 B1.B.09 yIIpaBJIeHHs] TEXHOJIIOTHUYECKOTO IPOLECCa 10 3a[aHHON METOIMKE

Tpe6oBanHsI K KOMIIOHEHTHOMY COCTABY KOMIETCHIIHH

Buab! yueoHoi

IlepeyeHb KOMIIOHEHTOB CpencrBa OLICHKH

padoThl
B pesynbrare OCBOCHHS KOMIIETEHIHH CTYACHT | JIekimm. Bompocsl k 2K3ame-
JIOJIKEH: CPC. HY.
3HaTh: KountponbHbie BO-

- OCHOBBI TEOPUHU AaBTOMATHYECKOTrO YIPaBJICHHS,
- matemaTuyeckoe onucanue CAY,
- METOJIbI CHHTE3a CHCTeM yrpaBieHus ¢ OBM B ka-
YyecTBE YIPABISIIOIIET0 YCTPOUCTBA,

MPOCHI IO TEKYILIEMY
U TPOMEKYTOUHOMY
KOHTPOJTIO.




- OCHOBHBIE (DYHKITHH WHTETPHPOBAHHOM CPeJIbI
MATLAB;

- IIPHIIAITB] YITPABIEHHs 00bEKTaMHU;

- METO bl aHA;743a YCTOHUMBOCTU M KayecTBa aBTO-
MaTHUYECKHX CHCTEM;

- METO/Ibl HCCIIEIOBAHNST aBTOMATHYECKUX CHCTEM.

YmMmernb:

- CTPOUTDH (PYHKIIHOHAJTIBHBIE H CTPYKTYPHbBIE CXEMbI
CHCTEM YTpaBIICHUS,

- CTPOUTD AITOPUTMHUYECKHE CXEMbI CHCTEM YIIPaB-
neHus B uHTerpupoBanHoii cpene MATLAB;

- BBINOJHATH MOCTPOCHUE CTATHUYECKUX M JUHAMH-
YeCKMX XapaKTePHUCTHK HCCIETYEMbIX OOBEKTOB U
CAY;

- onienuBarh KayectBo CAY;

- BBIIIOJIHATH CHHTE3 ONTHMAJIBHBIX YIIPABJISIOIIHX
anroputMoB CAY;

- CTPOMTH AITOPUTMHUECKHE CXEMBI CHCTEM YTIpaB-
nenns B cpeie MATLAB;

[IpakTrueckue 3a-
usatus. Jlaboparop-

HbIe PabOTHI.
CPC,

OtuéThl O 1abopa-

TOPHBIM U TpaKTHYE-
ckuM paboram. UH-

JTUBUYaTbHOE 3a/1a-
Hue 1o Mmoayo. Ot-
YeT 110 KypCOBOH pa-
oote. [IpakTiyeckue
3aJaHUsl K 9K3aMeHy.

Baagers:

- HaBBIKAMHM TPAKTHYECKOH pabOThl B HHTETPUPO-
sanHoi cpene MATLAB s moctpoeHus anropur-
MHUYECKHX, QYHKIIMOHATBHBIX U CTPYKTYPHBIX CXEM
CHCTEM YIIPaBIIECHHS;

- HaBBIKAMH MATEMaTHYECKOTO OMMCAHUS THITOBBIX
nuHaMuuecKux 3BeHbeB CAY M HaBbIKAMH HCIIOJIb-
30BaHUS WX MTPH MPOCKTHPOBAHUH CHCTEM;

- HaBBIKAMHU pa3pabOTKH ONTHMAJILHBIX CHCTEM
ynpasienus B cpeae MATLAB;

- HaBBIKAMH ITOCTPOCHUS CTATUYECKHX M JIMHAMUYC-
CKHX XapaKTEPUCTHK HCCIEIyeMbIX OOBEKTOB H
CAY;

- HABBIKAMHU CHHTE3a ONTUMAJIbHBIX YIIPABJISIOMINX
anroput™MoB CAYVY.

JlaGoparopHbie pa-
6ot1e1. CPC.

OtuéTsl o J1abopa-
TOPHBIM padoTam.
WNupuBuayanpHOe
3aJlaHue 110 MOJIYJIIO.
OTyeT Mo KypcoBo
pabore. [Ipaktuue-
CKHUE 3a/IaHUs K 3K-
3aMeHy.

3 CrpykTypa y4eOHOii AHCHHIIHHBI 10 BHIaM H ¢opmam y4ebHoii paboThI
O6beM JUCHHIUIHHBI B 3adeTHBIX eauuuiax cocraBmsger 6 3E. KomuuecTBo yacos,
BBIICTICHHBIX Ha KOHTAKTHYIO paboTy oOydarommxcs ¢ IperojaBareneM (10 BHIAM y4eOHBIX
3aHATHI) H HA CAMOCTOSTENBHYIO paboTy 00ydaromuxcs ykazaso B tabuuue 3.1.

Ta6mumna 3.1 — O6BEM 1 BiIbI yueOHOH paboTh

Ne . TpynoémkocTs, 4
_— Bubl yueoHoii paboThl
cemectp 6 BCEro
1 2 3 4
1 | AyauropHas (KOHTaKTHasi pabora) 68 68
-B TOM YHCJIE B HHTEPAKTHBHOH popme 12 12
- nexruu (J1) 24 24
-B TOM YHCJIE B MHTEPAKTHBHOH opme 6 6
- mpakTuyeckue 3ansaTus (113) 12 12
-B TOM UHCJIE B HHTEPaKTHBHOH (opme 4 4
- naboparopusie padoTsl (JIP) 32 32
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-B TOM YHCJIE B HHTEPAKTHBHOM (hopme 2 2
2 | Konrposs camoctostenbHo# pabotsl (KCP) 4 4
3 | CamocrosTeanas padora cryaento (CPC) 108 108
- u3ydeHue TecpeTudeckoro marepuana (MTM) 51 51
- pAcyéTHBIE paboThI 10 TEMATUKE NIPAKTHYECKUX 3a- 5 5
ustuit (PPI13)
- MHIMBHUIyaJIbHBIC 3aJIaHKs 110 TeMaTuKe J1labopa- 6 6
topHbIX padot (M3JIP)
- MHIMBHIyaIbHBIE 33/1aHus 10 Moy o (M3M) 10 10
- BBINOJIHEHHE KypcoBoit paboTel (KP) 36 36
4 | UToroBblif KOHTPOJIb (TPOMEXKYTOYHAS aTTECTALIHS 36 36
00y4JaroMxcst) 0 JUCHUIUIMHE: SK3AMEH
5 | TpyaoéMKoCTh JHCUHILIHHBI, BCErO:
B 4yacax (4) 216 216
B 3a4éTHBIX eqnHunax (3E) 6 6

4 Copep:xanne y4eOHOM AU CHHILIHHBI
4.1 Moay/ibHbII TeMaTHYeCKHIT NJIaH
O61mas CTpyKTypa CoJiepKaHus JUCIHUILIMHBI IIPECTaBIeHa TEMaTHYECKUM ILIAHOM, KOTO-
pBlif 3a1a€T pacrpesieieHHe TPYyAOEMKOCTH Pa3JIeNioB M TEM COZIEPIKaHMs 110 BA/IAM ayTHUTOPHOU H
caMoCTOATENbHOM paboThl (Tabu. 4.1).

Tabnuna 4.1 — TemaTHUecKHi TUTAH IO MOYJISIM Y4eOHOH JUCLMILIMHEI

KosmmuecTBO 4acoB M BH/IbI 3aHATHH (04HAs
Homep Howep ¢opma obyueHus)
yueo- pas- Howep camo- Hro- leyno-
sl neja TeMbl ayauTopHasi pabora eTosi ro- ém-
Vo- AMC- | JAHCIHUI- e LI KOCTb,
ayast ;::l:l YT Becero | JI (l'?) JIP | KCP | nHas pa- | KOH- 3k
0ora | TpPOJb
1 2 3 4 516 7 8 9 10 11
Beenenne | 0,5 | 0,5 0,5
1 -+ 4
2 9 312 | 4 7 14
3 2 2 12 7
1 ! 2
3
2
1
Bcero mo moayimo: | 11,5 | 55| 2 4 1 23 35,5/0,98
4 4 4 7 9
5 2 1 1 S 6
6 14 4 | 2 8 7 21
7 9 312 | 4 9 15
2 £ 2
3
1
2 2
Bcero mo moayiro: | 29 8 | 5 |16 2 28 59/1,64




8 9 A 1 4 5 14
9 10 4 | 2 | 4 9 15
10 8 212 | 4 7 ) 13
sakmo- | g5 05 0.5
YeHUE
3 i 2
3 2
2
Kypcosoii 36 36
MPOEKT
1 1
10,

Bcero mo moaymo: | 27,5 5 5 12 1 57 85,5/2,38
Ipome:xxyTouHas aTrecra- 36 36
Hs

Hroro: | 68 |24 | 12 | 32 4 108 36 216/6
4.2 Coaep:kanue pa3aeioB H TeM Y4eOHOH AU CIHILIHHBI
Mopyas 1
MaTteMaTH4YeCKO€e ONMHCcaHne 00beKTOB H CHCTEM ABTOMATHYECKOI 0
ynpaBJieHHs

JI— 5,54, [13 -24, JIP — 44, CPC — 23u.
Paznen 1. MaremaTH4ueckoe onHcaHHE 00bEKTOB H CHCTEM
ABTOMATHYECKOI'0 YIIPABJIeHHS

Beeaenue. Llenu, mpeamer U 3amaun Kypea « Teopust aBTOMaTH4ecKoOro yrnpaBlIeHHsD; CO-
JepKaHue JUCHUIUTMHBL. VcTOpUuecKuii myTh pa3BUTHS aBTOMATHKH . POIb PYCCKHX yYeHBIX B
Pa3BUTUM TEOPMH YIPABJICHHs. M KHOepHETHKH. Ynpapjienue M uHdopmaruka. bubnnorpapuye-
cKmii criucok. TepMHHOIOTHS.

Tema 1. O0beKTBI H cHCTEMbI YIIpaB/ieHust; Kiaccupukanus CAY.

Busl 00BEKTOB yIpaBiieHUs:: 00BEKTBI ¢ CaMOBBIDABHUBAHHEM H 0€3 CaMOBBIPaBHUBAHMS,
00BeKTHI ¢ 3anasapiBanueM. [leperarounbie pyHKIHH 00BEKTOB.

Knaccudukanus cucTeM YIpaBJIeHHs [0 3aKOHY M3MEHEeHHs BBIXOIHON (yHKIMH, N0 (yH-
JIAMEHTAJIBHLIM NPUHIIAIAM YIPABICHUS, 110 YUCIY KOHTYPOB M PEryJIUPYEMbIX MapameTpoB, Mo
HAJIMYHIO0 UCTOYHUKOB BCIIOMOTATEILHON SHEPrUH B PErysTOpe, IO XapakTepy U3MEHEHHs Iepe-
MEHHBIX BO BPEMEHH, 110 BUIY b depeHIIHaTIbHbIX YPABHEHUH, ONUCHIBAIOLUINX PAdOTY CHCTEMBI,
I10 CBOIMCTBAM B YCTAHOBHBLIEMCS PEXKHME, 110 BUAY KOIDHIMEHTOB B U depeHIIMaTbHBIX YPaB-
HEHHSX, 110 CITOCO0Y ONTHUMH3ALMH [1apaMETPOB.

CTpYKTypHbIE CXEMbI CHCTEM YIPaBJIeHHsl 00BEKTaMH: 001IMe PUHIMITBI CHCTEMHOM opra-
HU3aIMu, 00001menHas cTpykrypHas cxema CAY, Tunosast CTpYKTypHasi cXema Tpex - KOOp/nHaT-
HOW CUCTEMBL.

Tema 2. MaTeMaTH4YeCKHE MO/IeJIH 00bEKTOB H CHCTEM yIPaBJICHHS.

DOopMbI IIPEICTABICHUS MOJIETIEH CHCTEM.

Jluddepennpranpaoe ypaBHeHHE 00IIEro BUAA Ul 3-KOOPTHHATHONW CHCTEMBI YIIPABICHHS.
Jluneapusanus ypasHenwusi. JInHeapu3oBanHoe a1 pepeHInanb-Hoe ypaBHEHHE CHCTEMBI [T OKpe-
crHOCTH pabouyeii ToukH. YCIOBHS JHHEApH3aluu ypaBHeHus. [IoHsATHE NpOCTpaHCTBA COCTOSHHM
oObexTa WK cucteMbl. Pemenne auddepenunanbabix ypaBHeHuH CAY MeTOAOM IMpPOCTpaHCTBA
cocTosiHUL. MeTo bl BBIYMCIEHHI MaTpHIlbl epexosa. Marpuunas nepenarodynas Gynkuus. Ilo-
usite o rpadax. I'padel cucteM ympasienus. OnpeieleHHe NEPENATOYHOH (YHKIHH CHCTEMBI.
[IpaBuiIO HAMMCAHUS NEPeaTOUHON GYHKIMK 3aMKHYTOM CHCTEMBI YIIPABICHHUS. [IpeobpazoBanue
CHCTEM C HeeIHHHYHOH 0OpaTHOMN CBS3bIO K CHCTEMAaM C €IMHMYHOM 0OpaTHOM CBSI3bi0. DTalOHHAs
nepenarounas GpyHKIHs cucTeMbl. OnpesiesieHue NEPeXOAHOH U UMITYJIBCHOH NepeXoHOH byHK-



it CAY. UnTerpait cBepTKH.

YacTOTHBIE XapaKTEPUCTHKH 0OBEKTOB M CUCTEM YIIPABJICHHS.

Teopema o npezers>HOM (KOHeUHOM) 3HaueHHH QyHKuuu. Onpeenenus ~TaTHYeCKCH 1 ac-
TATUYECKOH CHUCTEM II0 KaHajlaM yMpaBlieHHs W Bo3mymieHus. CtatuszMm peryiauposanus. Craruye-
CKHE U acTaTH4ecKHe peryistopbl. CTaTHYecKHe XapaKTepHCTHKHU 3BeHbeB M 00bekToB CAY. Jlu-
HAMUYECKHE XapaKTEPUCTHKHA CHCTEM YIIpaBJIeHUs. THIIOBbIE BXOIHBIE BO3/ICHC IBHS.

Tema 3. ®ynaameHTaIbHbIE IPUHIHIILI YPABJICHHSA.

3anaun pemraembie CAY. Ilepenatounsie GQyHKIMH 00BEKTA [0 YHPABJISIOLIEMY H BO3MY-
IAIOIIEMY BO3JIEHCTBHsIM. BapbupyeMble mapaMeTphl B 3aKOHE YIPaBICHUS 0OBEKTOM H CIIOCOOBI
pelleHus 3a7a4 yIpaBieHHs. YIPaBIsSeMOCTh M HaOII0IaeMOCTh, HHBAPHAHTHOCTh W YyBCTBHU-
TEJILHOCTh CHUCTEM YIPABJICHHUS.

IIpunyun ynpasienus no 603myujeHuio (npunyun xomnencayuu, npunyun Iloncene).

CTpyKTypHast cxema CHCTeMBbl yIpapieHus U e€ onucanue. J[oCTOMHCTBA IPHHIHIIA YIIPaB-
JeHHs 110 BO3MYIIEHHIO M 3aTPYJHEHHS B peajM3alMu 3Toro npuHiumna. Ilpumep peanusanuu
npunnuna [loncesne.

Ipunyun o6pamuoi céa3u (NpUHYUn ynpasienus N0 OMKIOHEHUIO KOHMPOIUPYeMOU (PYHK-
yuu om 6x00H020 6o30eticmeus, npunyun Ilonsynoea-Yamma).

MaremaTH4YeCKO€e OIMCAHUE U CTPYKTYPHAs CXeMa CHUCTEMbI PEryJIMpPOBaHHS BBIXOIHON KO-
opauHatel 00bekTa. PHU3MUYecKHe NpOoILEcchl B CHCTEME C peanusanued npunnuna IlonsyHosa-
Varra. JIOCTOMHCTBA ¥ HEJOCTATKU NpUHIMNA 00paTHOH cBssH. llpumep peanusanuu npuHIMNa
peryJIHpOBaHuUs IO OTKJIOHEHHIO.

Kombunupoeanuwiilt npunyun ynpasieHus.

CTpyKTypHasl cXeMa CHCTeMbl ¢ KOMOMHHPOBAHHBIM NPHHIMIOM YnpapjieHus. Onucanue
paboThI cHCTEMBL. JIOCTOMHCTBA U HEIOCTATKM KOMOMHHPOBAHHOTO IIPUHIMIIA YIIPABJICHHS.

CamocTosiTe/ IbHAsA padoTa CTYAeHTOB

TeMbl AJIsl CAMOCTOATEILHOT0 H3yYeHHs TeopeTrnueckoro marepuaia (MTM): 1,2,3.

WuauButyanbHble 3a1anus Ha BeinoaHenne MTM BkimroyaroT:

—3UTM-1 (temsi 2, 3).

Tema /151 BBINOJHEHHS HHINBUIYAJIBHOI0 3a/IaHHs 110 TEMaTHKe JabOpaTOpHBIX padoT:
— U3JIP-1 (mynkrt 4.4, 5).
Tema muauBHAYaAbHOrO 3axanus 1o Moaymo 1 (U3M-1): nocrpoenne JIUX pazomkhy-
TBHIX M 3aMKHYTBIX aBTOMaTHYECKHX CHCTEM PA3JIMYHBIMU METOAAMHU.
Moayas 2
IIpeoGpa3zoBaHue CTPYKTYPHBIX CX€M H AHAJIM3 YCTONYHBOCTH H
kadecTBa CAY; cuHTe3 CHCTEM YIpaBJIeHHSA
-89, II13-54, JIP-164, CPC-28 u.
Pasgen 2. IlpeobpasoBanue CTPYKTYPHBIX CXeM H AHAJIH3 YCTOHYHBOCTH H
kavyecTBa CAY; cHHTe3 cHCTeM ynpaBJ/eHHs.

Tema 4. TunoBble JMHAMHYECKHE 3BeHbS CHCTEM YNPaBJIeHHA.

CraTtuueckue (MO3UIMOHHBIC) 3BEHbs (AIIEPHOANUECKHE 3BEHb 1-r0 M 2-Ir0 MOPSIAKOB, KO-
nebaTebHOE 3BEHO), KOHCEPBATUBHOE U HEYCTOWYMBOE 3BE€Hbs BTOPOTO MOPsAKA, HHTETPUPYIOIIHE
1 quddepeHnnpyIoNe 3BeHbs, TPAHCIICHICHTHBIC 3BeHbs. Ilepexonnbie u nepexatounbie GpyHK-
(MU 3BEHHEB, YACTOTHBIC XapaKTEPHCTHKH.

Tema 5. Ilepenarounnie GYHKIMH CHCTeM Pa3IHYHOH CTPYKTYPbI H npeodpa3oBaHue
CTPYKTYPHBIX CX€M; METOJAHKA IOCTPOCHHs JIOrapu(MUYECKHX HYACTOTHBIX XapaKTepH-
ctuk CAY.

[TocnenoBareabHOE COEJIMHEHHE 3BEHBEB, BCTPEUHO-TAPAILIEIbHOE BKJIFOYEHHE 3BCHBEB,
[10CJIeI0BATEIbHO-NTApaJIeIbHOE BKIIOUYCHHE 3BeHbeB. Ilepenarounbie QyHKIMH Pa3OMKHYTBIX U
3aMKHYTBIX KOHTYpOB cHcTeM. [IpeoOpa3oBanue CTPYKTYPHBIX CXEM.

[TocTpoenue norapu(MHYECKUX UYACTOTHBIX XapaKTEPUCTUK CTATHYECKHX Pa3OMKHYThIX
cucreM (B popme anropurma). [TocTpoenne norapu()MUYECKUX HACTOTHBIX XapaKTEPUCTUK acTa-
THYECKHX Pa3OMKHYTBIX cucteM. JITUX KOHTYpa ¢ OTpUIIaTeNIbHOH 00paTHO# CBS3BIO.

Tema 6. YcroituuBocts u KadecTBo CAY

Onpenenenue ycroiunBoctd. CBOOOIHBIE M BBIHYK/ICHHbIE Koebanus B cucreme. Brus-
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HHE KOpHeil XapaKTepUCTHYECKOro YpaBHEHHs CHCTeMbl Ha ycTOHuMBOCTH. Teopembr A. M. JIs-
nynosa. Onpenenenne Kputepus ycroiunroctd CAY. HeoOxomumbie (yciosust Payca) u nocra-
TOYHBIE YCIIOBUS yCTOMYHBOCTH. KpuTepuu veroiunsocty I'ypsuna u Payca. [lpuniun aprymenra
W Kputepuii ycroitunBoct HaiikBucTa. 3anachl ycToOHUMBOCTH. CTPYKTYPHO-YCTOHYHMBBIC U CTPYK-
TYPHO-HEYCTOWYHMBBIE CHCTEMBL. AGCOIOTHO YCTOWYMBBIE H YCIIOBHO YCTOHYHMBBIC CHCTEMBI.

Onpenenenne tepmuHOL "kadectBo CAY”, "noka3zarens kauyectsa”, "ananmus CAVY". Tpebo-
BaHUA, IPEIbSIBIIIEMbIE K CHCTEMaM aBTOMaTHYECKOIO YIIPaBICHHUS.

AHamm3 cTarnyeckux ommoOoK B cucteMe. OmubKka Ha BBIXOJIE CHCTEMBI M PACCOITIaCOBAHUE
B cucreme. KoappuuneHTs! ommooK.

Anam3 kadectBa CAY B JuHAaMHKe: IpsiMble W KOCBEHHBIE IMokaszaresn kadectBa CAYVY.
MeTo1bpl aHATIN3a CUCTEM YIIPABJICHHS.

[TonsiTHe peryyIsiTOpOB COCTOSIHUSA. MoJaJIbHOE yIIpaBlICHHE.

WnenTrdukanus cCUCTEM aBTOMAaTUYECKOIO yIIPaBJICHHUS.

Tema 7. CuHTE3 CHCTEM yIIPpaBJIEHHUS.

Dranel npoektupoBanust CAY. MeTospl cHHTE3a CHCTEM YIpaBjeHHs (Kilaccuyeckas CXema,
[TH]] — peryisTopsl, METO/] pa3Melenus nomocos, Metox JIUX, KoMOMHHPOBAaHHOE yIpaBJICHHE,
MHOKECTBO CTa0MIIU3UPYIOMIUX PETYIISATOPOB).

[Tnargopmbl, Ha KOTOPBIX CTPOATCS CTAOMIU3UPYIOIIUE AITOPHTMBI:

Knaccuueckas (nmuddepeHiiaibabie ypaBHEHHs - BDEMEHHbIE U YaCTOTHBIE METO/IBI);
HeueTkas jmoruka;
Heiiponusle ceTu;
['ubpuaHbIe AITOPUTMBI;
5. T'eHeTHuecKHe U MyPaBbUHBIE AJITOPUTMBI.

CucTeMBbl OIYMHEHHOTO peryupoBanus nepeMeHHbIX. [Ipunimnel noctpoenus CAY no mo-
JyJIbHOMY U CHMMETPHYHOMY OITHMYMY.

[IpUHIMIIBI IOCTPOEHHSI HMHBAPHAHTHBIX CHCTEM aBTOMATHYECKOro ympasieHus. Kpurepuii
a0COMIOTHOM WHBAPUAHTHOCTH. Y CJIOBHMSI HHBAPHAHTHOCTH CHCTEM I10 YIPABJISIIOIIEMY M BO3MY-
HIAFOIIEMY BO3/ICHCTBHSAM.

B

CamocTosiTe/ibHas paboTa CTY1eHTOB
Tembl IS CAMOCTOATEILHOI0 H3Y4eHHUsI TEOPETHYECKOro Marepuaina: 4,5,6,7.
UnuBuayansHoe 3ananue Ha BimosiHenne UTM — 3UTM-2 (tema 6).
TembI 1151 BHIOJIHEHHS HHANBH/YAJILHBIX 32 JaHHIl 110 TEMaTHKe J1adopaTOpHBIX paboT:
— U3JIP-2 (nyskT 4.4, 1);
— U3JIP-3 (nyHkT 4.4, 2);
— U3JIP-4 (nyHkT 4.4, 3);
— U3JIP-5 (myHkT 4.4, 4).
Tema HHAMBHAYAJBLHOr0 3axaHust mo mMoaymo 2 (M3M-2): ompeneneHue mepeaTouHbIX
(GyHKIMH MHOTOCBSI3HBIX 0OBEKTOB YETBIPbMSI CIIOCOOAMH .
Moayas 3
JIucKpeTHbIe, HeINHelHbIe, ONTHMAJ/IbHbIE, A1AlITHBHbIE, CTOXACTHYECKHE CAY
J1-10,59,113-5,JIP - 124, CPC - 57 u.
Pasnen 3. IuckpeTHble, HeJIHHElHbIE, ONTHMAJIbHbIE, AIANTHBHbIC, CTOXACTHIECKHE CAY
Tema 8. JluckpeTHbI€ CHCTEMBI
Mamemamuueckoe onucanue pabomer ouckpemuwvix CAY
[ToHsITHE HMITYIHLCHOTO (MpephIBUCTOr0) yupasiaeHus. Knaccuduxanus muckpetbix CAY.
Muxkponpoueccopusie CAY: nasnauenue 1[BM B CAY, dyHKunOHaNIbHAS U CTPYKTypHas
CXeMBI, MAaTeMaTHYECKOe ONMCAHKME IKCTPAIIOIISITOPA HyJIEBOrO IOps/IKa, BRIOODP BEIUYMHbI IIEPHO-
J1a KBAaHTOBAHMS CHIHAJIOB, CTaTHYECKas MOTPEIIHOCTH aHAIOTr0-IH(POBOro nmpeodpazosaresis CUr-
HAJIOB.
MareMaTHUeCKOe OMHCAHUE aMIUIMTYIHO-UMITYJIBCHOTO MOJyIsTOpa 1-ro poja BO BpeMeH-
HOM TpocTpaHcTBe U B mpoctpaHcTBe ®Dypbe. Teopema Korenpnukosa-lllennona. Peméryarsie
dynximn: Gu3nYECKHe TPOLECCH B aHAIOrO-uM(pPOBOM Mpeodpa3oBaTesie U ero MaTeMaTHYECKoe
ONMCaHMe TTOCPEICTBOM PeInéTUaThix GyHKIHi, PU3NIECKUEe MPOUECCH B LM (PO-aHATOTOBOM IIpe-
obpazoBareJie 1 pemérdaras GyHKIHsS NH(PO-aHATOrOBOrO MOIYIIATOPA.
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JluckpetHoe npeobpasosanme Jlammaca. 7 — npeoOpasosanue. OCHOBHbIC CBOHCTBA H
TeopeMsl Z — ipeoOpasoBanus. W — npeobpasoBaHue.

PasHocTHBIE ypaBHEHHs: NpsiMast B o0paTHad pa3HOCTH, HETOJHAS U MOJHAsA CyMMBI, yDaB-
HEHMS B KOHEUHBIX Pa3HOCTSIX M — Io MOPs/IKa, YCIOBHE YCTOMYMBOCTH CHCTEM.

Jluckpetnas mepenarodnas (yHKius MUKpoOBM, paboraromeil B KOHTYpE YIpPaBICHHs
aHAJIOrOBBIM 00BbeKTOM. JIMHEHHBIH B JopMe Pa3HOCTHOTO ypaBHEHHMS 3aKOH yNpaBJIEHHs (OBEK-
TOM.

JlorapuMHuUecKre ICEBIOYACTOTHBIE XapaKTEPUCTUKU HU(POBBIX cHCTeM. MeToxbl 11o-
crpoenns JIITYX HCXOMHBIX (HECKOPPEKTHPOBAHHBIX) PA3OMKHYTBIX U (POBBIX CUCTEM.

Vemoituueocmo pabomul yugpogeix CAY

VenoBue yeToitunBocTH mudpoBbix cucteM. KopHeBoii kputepuii ycroiunsoctd. Mcmnoss-
30BaHKe KOHPOPMHOrO 0TOOpaKeHHsI Ha OCHOBE OMIIMHEHHOrO Mpeodpa3oBaHus Uil MPUMEHEHHUS
anre6pandeckux kputepues ycroitunBocTH. Kputepuit I'ypsuua. Kpurepuit Muxaiinosa. Kpure-
puit Haiiksucra. Kpurepuit Halixksucra qis JIITYX.

Kauecmeo pabomul yugppogwix CAY

AHaIH3 TOYHOCTH paboTHI MUPPOBBIX CHCTEM B yCTaHOBUBLIEMCS pexume. OleHka Kaye-
ctBa CAY no mokasateno konebarenpHoctu. Tpu tuma xenaembix JIITUX mudpoBeix cucrem.
V48T NOCTOSSHHOTO BPEMEHHOTO 3ara3/IbIBaHusl B LU(PPOBBIX CUCTEMAX.

Cunmes yupposwvix ynpasisiowux aneopummos yuppo-anaio206bix cucmem

MeTo/1bl CHHTE3a IU(POBBIX YIPABISIONKX AIropuT™MOB. CTaHapTHEIE HU(POBLIE PETyJIsl-
Topbl. CHCTEMBI ¢ KOHEYHOW JUTHTEIBHOCTBIO 3aTyXaHHMs MEPeXOHbIX mporeccoB. IIporpamMmuas
peau3anys AIrOPUTMOB YIIPaBjeHHs B IU(PPOBBIX CHCTEMAX.

Tema 9. HestuHeiiHbIe CHCTEMBI

Cmamuka HeluHetHbIX CUCTEM YNPAGLeHUs

OnpeseneHne HeTMHEHHOM cHCTeMBl. JIMHeapu3yeMble U HeJTMHEapH3yeMble HEIMHEHHOCTH
B cucteMme. [[pHHIMIHATIBHO HOBBIE CBOMCTBA B IMHAMUKE HEJIMHCHHBIX CHCTEM.

TumnoBas cTpyKTypHasi cxeMa HelIMHEHHOM cHCTeMbl. Bu/ibl HeTMHEHHOCTEH: 3BEHO ¢ pe-
JeifHOM XapaKTepPUCTHKOM, 3BEHO C 30HON HEUYBCTBHTEILHOCTH H PENCHHON XapaKTePUCTUKOH,
3BEHO C XapaKTePUCTUKOH THUIIA «OTPAaHHYEHHE» U C 30HON HEUYBCTBUTEIBHOCTH.

CrpykrypHOe npeobpa3zoBaHue HenuHelnoi CAY K THITOBOM.

Vemouuusocmo nenuneinvix CAY

[ToHATHE YCTOWYMBOCTH HEIMHEHHBIX CHCTEM. MeTo/ibl onpe/ie/ieHus! yCTOHYHBOIO 110J10-
YKEHHsI PABHOBECHS.

AGCOMIOTHAS  yCTOMYMBOCTH  mporeccoB. Kpurtepuii  abCOMOTHOH — yCTOHYHBOCTH
B.M.Ilomnoga. .

Teopema A.M.JIsmyHOBa (BTOPO¥ METO).

Ananuz neaunetinvix 005eKmos u cucmem yYnpasienus

00630p METOIOB UCCIIE0BAHHS HETMHEHHBIX CHCTEM.

Merox ha3oBBIX TPAEKTOPHIi: OCHOBHBIE IIOHATHS O METOJIE, CBOKCTBA (ha30BOil MIIOCKOCTH,
noctpoenne (pazoBbIX TPAEKTOPHH, IIOCTPOCHHE KPUBOH IIEPEXOHOrO Mmpouecca HeJIMHEeHHON
CAY. Ananus nosenenust Henuneitnoit CAY B GazoBom mpoctpaHcTBe. ABTOKOJIEOaHHs U HX yC-
TOWYUBOCTD.

MeTo1 rapMOHHYECKOM JIMHEeapH3alliy: 0011as XapaKTepPUCTHKA METO/id FapMOHHYECKOH
JIMHeapH3aIi1, KOMILIEKCHBII epelaTounbii K02 GHUUHCHT HEeTMHEHHOTO JJIEMEHTA, yPABHEHHE
JI.C.Tonbadapba, onpeieieHre HAIMYUS U yCTOHUMBOCTH aBTOKOJICOAHUH IO METO/IaM
JI.C.T'onbadapba u A.A.Basuosa.

OreHKa KayecTBa MePeX0/THBIX POLECCOB B HEJIMHEHHBIX CHCTEMAX.

HexoTopble BOIPOCH CHHTE3a HEIMHEHHBIX CHCTEM.

Tema 10. OnruMaabHbIe, aJaNITHBHBLIE H cToxacTHYeckue CAY

OnmumanvHhvie cucmemol

[ToHsITHE ONTHMAIBHBIX CUCTEM YIpaBJeHHs. 3a/1adya ONTHMAIBHOro ynpasieHus. LleneBas

(yHKIHs ONTHMAIBHOTO aBTOMATHYECKOTO YIIPaBICHHUS.
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Ba3oBble METOJBI PEIleHHs 3a/1a4 ONTH- MAaJbHOIO YIPABJIEHHUS: KJIACCHYECKOE BapHally-
OHHOE HCYHCIIEHHE — TeopeMa H ypaBHeHHe Diinepa, npuriun makcumyma JI.C. IlonTpsruna, au-
Ham#4ecKkoe nporpammuposanue P. bennmana.
Aoanmusnvle cucmemol
OnpejeneHre aJanTHBHON CUCTEMBbl. AKTYaJbHOCTh IPUMEHEHMs AJANTHBHBIX CHCTEM.
PoGactHble cucreMbl. Kiaccudukammst 1 mpyMepbl aJlaiTHBHBIX cucTeM. MeTozbl cuHTes3a ajaan-
TUBHBIX cucTeM. HabmronaTenu cocTosiHus. AaITUBHBIE KIACCHYECKUE, HEYETKHE, HEHPOCETEBbIE
U THOPHTHBIE PETYJIATOPBL
Cmoxacmuyeckue cucmembl
Cnyuaiinple mpouiecchl B cucreMax. OCHOBHBIE XapaKTEPUCTHKM CIIyYalHBIX MPOLECCOB.
®ynkuun pacnpeznenerus. CpelHue 3HaUEHUs IO BPEMEHH M MHOXKECTBY. ['MmoTesa 00 sproauvHo-
CTH. YCJIOBHS CTAIlAOHAPHOCTH CIIyYalHBIX IIPOLIECCOB.
Koppensuuonnbie GYHKIHH U UX cBoiicTBa. CrnekTpajibHas INIOTHOCT, €€ CBA3b C KOppeJs-
IIUOHHON (QyHKIHEH.
CBs3b BEPOSTHOCTHBIX XapaKTEPUCTUK IEPEMEHHBIX JIMHEHHOM CTAllMOHAPHOH CHCTEMBI.
MeTo/ bl aHAIM3a W CHHTE3a JIMHEHHBIX CTAIlMOHAPHBIX CUCTEM IIPH CIIydalHBIX BO3JCHCTBH-
sx. CHHTE3 JTMHEHHBIX CHCTEM 110 MUHUMYMY CPEIHEKBAAPaTHYHOIO OTKIOHEHHUS.
Zakiarogenune. JI — 0,5 4.
CoBpeMeHHbIe TeH/ICHIIUH Pa3BUTUS TeOpHUHU U NpakTUKu CAY.
CamocrosiTe/ibHasi padoTa CTy/1eHTOB
TeMbl 151 CAMOCTOATEIHLHOI0 H3Y4eHHs TeopeTHueckoro Matepuaina: 8,9,10.
WnauBuayansHoe 3ananue Ha BeinoaHeHrne UTM — 3UTM-3 (temsr 8,9).
Tema 1151 BBINOJIHEHHs] HHIAHBHIYAJIBLHOI0 3aJaHHUs 110 TeMaTHKe 1a00paTOpHbIX paboT:
— U3JIP-6 (myHKT 4.4, 6);
— U3JIP-7 (mynxr 4.4, 7);
— U3JIP-8 (myHkT 4.4, 8).
Tema HMHIMBHAYAJLHOr0 3ajaHus 1o Mmoxaymo 3 (M3M-3): peamusanus IHCKPETHOIO
ypasistorniero anroput™a CAY.

4.3 IlepevyeHb TeM NPAKTHYECKHX 3AHATHH

Tabmuna 4.2 — TeMbl IPaKTHYECKUX 3aHATHH

Ne | Homep Tembl

HaunmeHoBaHHEe TeMBbI NPAKTHYECCKOIo 3aHATHS
IL.I0. | JHCIHIIJIHHBbI

1 2.3 ITonyuenue HaBbIKO8 MAMEMAMUYECKO20 ONUCAHUA 00bEKMOE
CAY.

2 5 Ionyuenue Hagvik08 NOCMPOEHUA YACTNOMHBIX XAPAKMEPUCTIUK
36eHbE6 U CUCMEM YNPABTIeHUS MEeXHOI02UYeCKUMU 00bEKMAaMU.

3 6 ITonyuenue Hagvlkos pacuema ycmoudueoCmu agmomamude-
CKUX cucme.

4 7 Ionyuenue nasvikos ananuz kavecmea CAY ¢ cmamuxe u ou-
Hamuxe.

5 8 ITonyuenue nasvikos cunmesa CAY.

ITonyuenue HagbikO8 MAMEMAMUYECKO20 ONUCAHUS YUPPOBbIX
CAY u cunmesa anzopummos ynpasienus Yyugphpoeuix cucmeM.
6 9,10




4.4 Tlepevenn TeM J1a00paTOPHBIX padoT

Ta6nuua 4.3 — Tembl 1a00paTOPHBIX paboT

HaumeHnoBaHHe TeMbI JIadopaTopHOii padoThI

e Homep Tembl
B JMUCHHUIITHHBI
ILI0.
1 3.4
2 6
3 6
4 7
5 2,7

IKcnepumenmanvHoe uccneooeanue OuUHAaMUYecKux  xa-
PAKMEPUCIUK MUNOBLIX 36€HbEE CUCHEM YNPABICHU.

M3ydyeHre METOIMKH TTPOBEICHHS HCCIIe0BaHUI Moienel 00b-
extoB CAY B unrterpuposantoii cpere MATLAB 6.5 / Simulink 5.
[IproOpeTeHne HaBBIKOB IIPOBEICHHS UCCIIEN0BAHMIA Iy TEM OTpeierie-
HMS BPDEMEHHBIX ¥ YaCTOTHBIX XapAKTEPUCTUK THIIOBBIX 3BEHBEB CHCTEM
aBTOMATHYECKOTO ynpaBiieHus. V3yueHne ITUHAMHYECKHX CBOWCTB TH-
MOBBIX 3BE€HBEB: AllEPHOANYECKUX 3BEHBEB 1-10 U 2-ro MOPSIKOB, KOJIe-
6aTeIbHOTO0, HAEATLHOIO U PEabHOTO HHTETPUPYIOMUX 1 U depen-
[EPYIOIINX 3BEHBEB, 3B€HA YHCTOIO 3ana3/IbIBaHus, HEMUHHUMAJIBHO -
(ha30BOro 3BEHA.

Hccneoosanue yemouyugocmu JIUHEUHBIX CUCEM  ABMOMA-
MU4ecKk020 YnpaeieHus.

DKCIEpUMEHTAIBHOE HCCIIE0BaHNE yCTOHUMBOCTH THHEHHBIX CAY,
UCCIIEIOBAHUE BITMSHUS MTApaMETPOB CUCTEMBI HA YyCTOHYHMBOCTE, OIIpe-
JIeTIeHHE KPUTHYECKOTO TIepeIaTOYHOro Ko PUIIEHTa Pa30MKHYTOH
crcTeMbl. MOJIeTbHO-IKCIIEPUMEHTAIBHOE OIIPEIETICHHE BPEMEHHBIX U
yacToTHBIX XapakrepucTuk CAY. Ompeznenenue 3anacoB yCTOWYHBO-
CTH.

HWccnenoBanne yCTOWYHMBOCTH CUCTEMBI YIIPABIECHHS YPOBHEM KU /I-
KOCTH B pe3epByape.
HccnenoBannue yCTORYMBOCTH CUCTEMBI YIIPABIECHHS BEPTUKAIBHBIM
B3JIETOM caMOJIETA (QaHAIOTUYEH CTapT PAKETHI).
Hceneoosanue kavecmea NUHEUHBIX CUCTEM  ABMOMAMUYECKO20
VIPaeaeHUs.
DKCIEPUMEHTAIBHOE MCCIIEJOBAHUE BIMAHUA acTaTu3Ma CHCTEMBI
u napameTpoB CAY Ha KauecTBO pabOTHI B yCTAHOBUBIIEMCS H JHHA-
MHYECKOM pekuMax padboTsl. OBilazieHHe METOUKON pacyéTra u Croco-
O6amu u3mepenus: kadectsa CAY. IIpunHATHE KOMIIPOMHCCHBIX perie-
HMH, Korjia TpeOOBaHMsI K KayeCTBY CHCTEMBI BCTYNAIOT B MIPOTHBOpE-
ype. OLeHKa BIMSHUS BO3MYIICHHS HA BBIXOJHYIO (DYHKIUIO CHCTEMBI
U OIIEHKA YYBCTBHTEIHHOCTH CHCTEMbI K HF3MEHEHHIO IIapaMeTPOB.
Cunme3 TuHetHbIX CUcmeM agmomMamu4ecko20 YnpasieHusl.
I[IpuoGpeTeHye yMeH i H HaBBIKOB MCCIIeIoBaHus U Koppekuun CAY
pa3TMYHBIMU METOIAMHU:
1. Amnamutuueckuit meton cunresa [IM]I-perynsropa;
2. CHHTE3 CHCTEMBI YIIPABJICHHUS C allEPHOAMYECKOH pPeaKIHen;
3. CuHTE3 CHCTEMBI yIPABJIEHUS C KOPPEKTUPYIomIeH THOKoi obpar-
HOM CBSI3BIO.
Ananuz u cunmes CAY memooamu npocmpancmea cocmosHui.

HccremoBanne Mojeseil CHCTeM B NEPEMEHHBIX COCTOSHHA (-
(epeHIHabHBIE  YPaBHEHHUS COCTOSIHHSI B KOMIIAKTHOM H Pa3BEPHYTOM
BHJIE, CHTHAJIbHBIE Tpadbl, alrOPHTMHIECCKHE CXEMBI).

[IpuMeHeHHe MeTo/la CHHTE3a CHCTEM BTOPOIO TOpSKA C MOJIHOH
00paTHO CBS3BIO IO COCTOSIHMIO, METOJA CHHTE3a Pa3MEIICHHEM I10-
JIOCOB ¢ TIOMOILIBIO OOpPATHBIX CBSI3ed IO COCTOSHHMIO, MeToJIa AK-
KepMaHa.

Hcrnonap30BaHUe IPOrPAMMHBIX CHCTEM MATLAB n
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6 9
7 8
8 10

Simulink 1 cHHTe3a cHCTEM ¢ OOpaTHBIMU CBA3SIMH 10 COCTOSIHHUIO.
Hcceneoosanue HeluHeUHbIX CUcmem agmomamudecKo2o
VAPasIeHus.

[IproOpeTeHre YMEHHH 1 HaBBIKOB PACYETCB M UCCIIENOBAHHIA He-
JTMHEHHBIX aBTOMAaTHYECKUX CHCTEM pa3IMYHBIMHU CIIOCOOAMHU MeTO1a
rapMOHHUYECKOTro OanaHca.

3akperuieHHe 3HAaHUH U MOTy4YE€HHE HAaBBIKOB HCIIOJIb30BaHUs METOIa
(azoBbIxX TpaekTopHii. [IpuoObpeTenrie HABLIKOB UCCIIEN0BAHUS U CTa-
ounuzanuu peneitasix CAY.

Hccnenoanue nenuHeino CAY, conepxkaiiei uaeaibHoe pele

(xomriapatop).
HccnenoBanye HeJTMHEMHONW CUCTEMbI aBBTOMATHYECKOIO yIIpaBJie-
HHs, CoJiepyKaliell HeMHeWHOCTh Tuna “modt” .
Hceneoosanue umnyibCHBIX U YUPpPOBbIX cucmem
asmMoMamuiecko20 ynpasieHus.

Pa3paboTka MaTeMaTH4eCKUX MOJIENIEH JIMHEHHBIX UMITYJIbCHBIX
¥ IUQPPOBBIX CHCTEM YIPABICHUS, aHAIN3 KauecTBa pabOThI JMCKPET-
ueix CAY, HccienoBaHusi BIUSIHUS NepUoJa AUCKPETH3ALMK Ha Kaye-
CTBO pabOTBhI CHCTEM, CHHTE3 IMCKPETHBIX AJITOPHTMOB YIPaBJICHHS
00BEKTAMH, pacyéT mapamMeTpoB HUGPOBBIX CTAOMIH3HPYIOIIUX aJro-
putmoB CAYV.

Onmumanvroe ynpasienue mexHu4ecKumu 00vexmamu.

3aKkpelUieHHe 3HaHUH U MPHOOpeTeHHe HaBBIKOB Pa3pabOTKH Mare-
MaTHYECKHX MOJIEIIeH ISl ONTUMAJIbHOM HacTpoiiku napamerpos [TH/1-
pEeryJsiTOpoB HETMHEHHBIX aBTOMATHYECKUX CHCTEM, CHHTE3a OITH-
MaJIbHBIX HEJIMHEHHBIX aJITOPUTMOB yIIpaBJIeHUs] 0OBEKTaMH Ha OCHOBE
npuniuna makcumyma JI.C.IlonTpsruna u Merona (asoBbIX TPaeKTo-
puii, pacuéra ONTUMAIBHOIO HEPeJaTOYHOro KodQHIMEHTa pasOMK-
HYTOW CHCTEMBI U HCCIEJOBAaHHME €ro BIHMSHHS HA BEJIUYUHY Cpe/IHEe-
KBaJPaTHYECKOi OMMOKH CIeJsIeld CHCTEMBI, pacuéra ONTHMAIbHON
nepesaTouHoil QYHKIMU M aHaau3 padOThl CHCTEMBI IPH CITy4alHbBIX
BO3JICHCTBHSIX.

4.5. KypcoBoii npoekT (Kypcosasi pabora)
Tema THIIOBO# KypCOBOH pabOTHL:

«AHAIN3 ¥ CHHTE3 JINHEHHBIX CTAIIHOHAPHBIX CUCTEM (110 BapHaHTaM)».

Ileap MPOEKTHPOBAHMS: 3aKpEIUIeHHe, 00001menre U yriyOleHne IMOTyYeHHBIX CTyASHTaMu
TEOpPETHUECKUX 3HAHMH, (HOPMHUPOBAHME TOTOBHOCTH pabOTaTh HaJl MPOCKTAMH 3JIEKTPOSHEPreTH-
YeCKHX M JIEKTPOTEXHUYECKUX CHCTEM M MX KOMIIOHCHTOB.

B npomnecce BBINOIHEHHS MIPOEKTa CTYJAEHT I10Jy4aeT HABBIKH CAMOCTOSTEIBHOIO PEHICHHS
MH)KEHEPHO-TEXHHYECKHX 3aJ1ay, HABBIKA PabOThI € JIMTEPAaTypOd, HABBIKH NPOEKTHPOBAHHS CHC-
TeM, PAlMOHATLHOTO BHIGOPA PEIICHHH B yCIOBHAX MPOTHBOPEYMBBIX TPEOOBAHMIH K CHCTEME. 3a-
1MTa paboThl IOMOTAeT BBIPAOOTKE HHIKCHEPHOH dpy UMY,

Beeoenue

CTpyKTypa H cojepkaHue padboThbl
Texnuueckoe 3a0anue

I'nmaBa 1. Hceneoosanue 06vekma ynpasieHus Cucmemol
1.1. Texauueckoe onucanne 0ObEKTA yIpaBJICHUSI.
1.2. ®opmupoBaHHe TpeOOBaHHUH K CHCTEME YIIPABICHHS.
1.3. Ilpoextuposanue GHyHKIHOHATLHON cxembl CAY.
1.4. Beibop 271eMeHTOB (pyHKIIMOHAIBHON CXEMBI M OIIPEJICTICHHE HX
napameTpoB.
1.5. IToctpoenue cTpykTypHO# cxembl CAY.
1.6. ccrneoBanue yCTOMYMBOCTH U KAU€CTBA MEPEXO/IHBIX MPOLIECCOB.
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I'nasa 2. Cunmes CAY knaccuveckumu u co- BpEeMEHHBIMU MEMOOamu

2.1. Tloctpoenue JTYX pa3oMKHYTOH HECKOPPEKTHPOBAHHOM CHCTEMBI
PeryJIMpOBartisi CKOPOCTH JBHIATENs U ONPE/IETICHHE Y2CTOTHI cpe2a
Ocp.uex -

2.2. Buibop popmer JIUX TpeGyemoii cucTeMBI U ONITUMHU3AIIHS €
napameTpoB.

2.3. OnpejenieHre ONTEMAIBHOI O 3aKOHA PEryJIMPOBAHUs B aHAJIOTOBOU 1
udpoBoit  popmax.

2.4. ViccnenoBaHue BIMSHHES BO3MYIICHHSI U KOMIICHCALIUS €r0 BIIMSTHHS.

I'nasa 3. Cunmes yugposou CAY
3.1. Ludposast MozeNb MO3ULUOHHON CHCTEMBI MHKPOIIPOLIECCOPHOTO
yIIpaBICHHUS.
3.2. Buibop ynpasisitorieit MukpoOBM.
3.3. PacuéT ycTaHOBHUBILETOCs PeXKUMa KOHTYpa Iy TH.
3.4. Ananu3 nuHeHo#M g poBoit HeckoppekTupoBaHHOi CAY.
3.5. Moctpoenue JIITUX u pacu€r 1MHEHHOM IPOrpaMMbl KOPPEKIIUH.
3.6. PacuéT BpeMeHH MOCTOSHHOTO 3ama3/IbIBaHus 110 eI
LJI-muxpoDBM-LIAIL
3.7. TlocTpoeHure U aHAM3 TIEPEXOJHOM (DYHKIMH THHEHHOH 1udpoBoi
CAYV.
3.8. Biusnue HeTHHEHHOCTEH Ha paboTy CHCTEMBI.
3axniouenue
Ipunooicenue
Bubnuoepagpuueckuii cnucok

4.6. Pedepar
Pedepar He npe1ycMOTpPEH.

4.7. PacuetHo-rpaduueckie paboThl

— PPII3-1. OnpeneneHne MaTpHIb IIEPeXo/ia U pelenne IudpdepeHuaIbHoro
ypaBHeHHs B ipoctpaHcTBe cocTosiuusg B MATLAB (2 u);

— PPII3-2. Pacuér napamerpos I[TU/{-perymasropa meToaom 3uriiepa — Hukosnbca
(1'9);

— PPII3-3. Pacuér ycTOWYMBOCTH JUCKPETHON CHCTEMbI aBTOMAaTHYECKOTO
peryJIMpOBaHusl 4aCTOThI BPAIIEHHsl pOTOpa ra3oTypOHHHOTO
nsuraress (2 4).

4.8 TeMbl HHIMBUIYATBHBIX 33/1aHAH 10 TeMaTHKe JabopaTopHbIX paboT:
— U3JIP-1. CuHTE3 cucTeM IyTEM pa3MelieHus noaocos(l 9);
— U3JIP-2. CrartiyecKkue U JUHAMHYECKHE XapaKTePUCTUKH 00BeKTOB (1 9);
— M3JIP-3. MeTouKa aHamu3a yCTOWIUBOCTH cucteM (1 1);
— U3JIP-4. Tokasarenu kadectBa CAY (1 u);
— N3JIP-5. Metonsi cunte3za CAY (0,5 u);
— U3JIP-6. Uccnenoanue HenuueiHbix CAY MeTo10M (ha3oBbIX
tpaekTopuit (0,5 9);
— U3JIP-7. Cucrema ynpasierus podorom (0,5 1);
— U3JIP-8. OnrumansHas HacTpoiika napamerpos [TH]] - perynstopos (0,5 1).

B MHIMBHAYAIbHBIX 33IaHAAX [PEeIyCMOTPEHO COCTABJICHHE OTYETA 110 J1ad0PaTOPHOMU pabo-
.

4.9 TumnoBble TEMBI UHIHUBHUYAJIbHBIX 3aJaHUi 110 MOJYJISAM JUCIHUTIIHHBI
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1) moayan 1. U3M-1. Iloctpoenue JIUX pasoMKHYTHIX M 3aMKHYTBIX aBTOMAaTHYECKHX

CHCTEM Pa3JInYHBIMU METOIAMH.
Bpewms BeimonHeHus 3aa2Hus — 10 «.

2) moayas 2. U3M-2. OnpereneHne nepefaToyHbiX QYHKIME MHOTOCBA3HBIX OOLCKTOB de-
TBIPbMSI CIIOCO0AMH .
BpeMmst BBITIOTHEHHUS 3¢ 1aHus — 11 4.

3) momyab 3. U3M-3. Peanusamusi quckpeiHoro ynpasisiomero anroputma CAY. Bpewmst
BBINOTHEH S 3a1aHust — 10 u.

TunoBble TeMbl HHAHBHAYAIbHBIX KOMILIEKCHBIX 3aIaHHH 110 TEMAaTHKE TUCIUIUIMHBI HE
IPEIyCMOTPEHBI.

5. Meroau4yecKue yKa3aHus JUIsi 00y4alomuXxcs 110 H3y4eHHI0 THCIHITHHbI

[Ipy wM3yYeHHH UCLMIUIMHBI OOYYalOMMMCS MEJIeCO00pasHO BBIMONHATH  CIICAYIOMIHe
pEeKOMEHIallHH:

1. U3yyenue y4eOHON TUCHHIIIMHBI IOJUKHO BECTHCH CHCTEMATHYECKH.

2. Tlocne u3yveHHs: Kakoro-juOO paszena mo y4yeOHHMKY WM KOHCICKTHBIM MarepHanam
PEKOMEH/IyETCsl [0 TTAaMSITH BOCIPOU3BECTH OCHOBHbIC TEPMHHBI, OTIPE/ICIICHHUS], OHITHS pa3ziea.

3. Oco6oe BHMUMaHHE CIIeIyeT YJEIUTh BHIOJIHEHHIO OTYETOB 110 NMPAKTHYECKHM 3aHSTHSIM,
n1a6opaTopHbIM paboTaM M HHIMBHIyalbHbIM KOMIUIEKCHBIM 3aJaHHSIM Ha CaMOCTOSTEIBHYIO
paborty.

4. Vi3yyenue JAUCLIHMILIAHBI OCYIIECTBISECTCS B TEUEHHE OJIHOTO CEMECTPA, rpaduK u3ydeHHs
JMCITUILTMHBI TIPUBOJAMTCS I1.7.

5. Bcst TeMaTMKa BONPOCOB, HW3YYaeMbIX CaMOCTOSTENBHO, 3aaeTcs Ha JIEKIHIX
npenojasarejieM. VM JKe JalOTCs MCTOYHMKM (B MEpBYIO O4Yepeab BHOBb H3JIaHHBIE B
TIepUOIMYECKOl HAYYHOI MTeparype) i Goiee JeTalbHOTO MOHMMAaHNs BOIIPOCOB, 03BYUECHHBIX
Ha JIEKIUH.

5.1 Buabl caMocToSITeIbHOI padoThl CTYIEHTOB

Ta6auma 5.1 — Buasl camocrosTensHoi padotsl ctyneHToB (CPC)

Homep ..
TeMbl Buja camocTosnTe 1bHOI paboThI CTY/1€HTOB Tryavtsococrs,
JAUCHHILTHHDI Hacon

CamocTosTeIbHOE H3YUeHHE TEOPETUYECKOI0 MaTepuara. 4

| VHuBHIyaTbHbIE 3aaHuUsl TI0 TeMaTHKe J1ab0paTOpHBIX paboT.
Pacuérrbie pabOTHI 110 TEMAaTUKE MIPAKTHUECKUX 3aHSITHM.
UnuBuayansHoe 3a1anue Ha BemoaHenne CPC mo Momyiiio.
CamocToATeIbHOE H3YYEHHE TEOPETHYECKOI0 MaTepUaa. 5

5 By yanbHbIE 3a[aHus [0 TeMaTHKe J1a00paTOpHBIX paboT.
PacuérHple pabOThI 110 TEMAaTHKE NPAKTHYECKUX 3aHSITHH. 2
WnpusuayanpHoe 3a1anue Ha BpinonHenne CPC no MojyJo.
CamocTosTeIbHOE H3YYeHHE TEOPETHYECKOI0 MaTepuaa. 3
U avBHIyaTbHbIE 3aaHHUsI 0 TeMaTHKeE 1ab0paTOpHbBIX padoT. 2

3 PacuéTnble pabOTHI 10 TEMAaTHKE NPAKTHYECKUX 3aHSATUH.
VnpuBuayansHoe 3a1anue Ha Boinonenre CPC o moayito. 5

-4 CamMocTosTeIbHOE H3YUeHHE TEOPETHYECKOIO MaTepuaa. 5
W auBuIyalibHBIE 3aIaHMsl TI0 TEMATHUKE 1ab0paTopHbIX padoT. 2
PacuérHble paboThI 10 TEMATHKE TIPAKTHYECKUX 3aHATHH.
UnmuBuyansHoe 3a1anue Ha BeimonaHenne CPC mo Moayimo.

5 CamMocTOATeIbHOE H3YICHHE TEOPETHUECKOI0 MaTepuana. 4
VHAHBHLYaTbHbIE 3a/[aHNsl [I0 TeMaTHKe Ja00paTOpHBIX paboT.
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Pacuérrple pabOTHI 110 TEMATHKE IPAKTHYECKUX 3aHATHH. 1
WuauBuayansHoe 3ananue Ha BoinosHenue CPC mo Moayio.
6 CaMOCTOSITeIbEOE H3YUYEHEE TEOPETHUECKOr0 MaTepHala. 7

VHaMBHUIyalbHbIE 3a/IJaHRS 110 TeMATHKE 1a00paTopHbIX pabdoT.

PacuérHble paboThI 10 TeMaTHKE NPAKTHYECKHX 3aHATHHI.

WuuBuayansHoe 3aganue Ha BeinoaHenne CPC no moayimo.

7 CaMoCTOSATEIbHOE H3YUYEHHE TEOPETHUECKOr0 MaTepraa. 6

VHauBHUIyaIbHbIE 3aIaHUs 110 TeMaTHKe JJabopaTOpHbIX padorT.

PacuérHble pabOTHI 110 TEMATHKE IPAKTHUECKUX 3aHATHM.

WnusuyansHoe 3ananue Ha BeinoaHenue CPC no moyimo. 3

8 CaMOCTOSTEIbHOE H3YyUEeHHE TEOPETHUYECKOI0 MaTepHala. 5

WuauBuayaibHbIe 3a1aHKs 10 TeMaTHKe JJabopaTOpHBIX paboT.

PacuérHbie pabOThI 110 TEMATHKE NPAKTHYECKUX 3aHATHH.

WnuBuyansHoe 3ananue Ha BeinoaHenue CPC no moayimo.

9 CaMocCTOsTETbHOE U3YUEHHE TEOPETHYECKOIO MaTepHaa. S
WuauBuyanbHble 3a/1aHus 110 TeMaTHKe JJabopaTopHBIX paboT. 2
Pacuérnapie paboThI 10 TEMATHKE NPAKTHYECKUX 3aHITHH. 2
WnauBuayansHoe 3a1anue Ha BeinoaHenue CPC no momymo.

10 CaMoCTOsITETbHOE U3yUEHHE TEOPETHYECKOIO MaTepHaIa. 5
VHauBHUIyabHbIe 33/IaHHs 110 TeMaTHKe J1JabopaTopHbIX paborT.

PacuétHble pabOThI IO TEMATUKE MPAKTHYECKHX 3aHATHM.
WnauBuayansHoe 3ananue Ha BoinosHenne CPC mo moayimo. 2
Kypcosas pabora 36
Hroro:
B4 /B3E 108/3

5.2 U3ydenne TeOpeTHYECKOro MaTepHasia

TemaTnka BOIIpOCOB:

Tema Nel - CTpyKTypHBIE CXeMBI CHCTEM YIIPaBIE€HUs] 00BEKTaMH: OOIIHE MPUHIIUIIBI CHC-
TEMHO# opraHu3aiuu, o0o0ieHHas cTpykTypHas cxema CAY, TUIIOBast CTPYKTYpHast cXema Tpex -
KOOPJIMHATHOM CHCTEMBI.

Tema No2 - [ToHsITHE IPOCTPAaHCTBA COCTOSHUI 00BeKTa WK chucTeMbl. Pemenne audde-
peHnHanbHbIX ypaBHeHHI CAY METOIOM IPOCTPAHCTBA COCTOSHUH.

Tema Ne3 - KoMmOWHUPOBAHHBINA IPUHIIKII YIIPABJICHHS.

Tema Ned - Ilepexo/iHblie U Nepe/laTOuHble QYHKIMU 3BEHBEB, YACTOTHBIC XapaKTEPUCTUKH.

Tema Ne5 - TlocTpoeHue Jorapu()MUYECKHX YacTOTHBIX XapaKTePUCTHK CTaTHYECKHX pa-
30MKHYTBIX CHCTeM (B (hopMe aaropuTMa).

Tema Ne6 - TIpuHuun aprymenTa u Kputepui ycroifunsoctu HalikBucra. 3anacel ycTonydu-
BOCTH.

Tema Ne7 - Tlpuniunst noctpoerus CAY 1o Moy IbHOMY H CHMMETPUYHOMY ONITUMYMY.
Tema Ne8 - CunTe3 IHPPOBBIX YIPABIISIONIHX AITOPUTMOB LIH(PPO-aHATOTOBBIX CHCTEM.
Tema Ne9 - YcroitunBocth HenmuHeHbIX CAY.
Tema Nel0 - AnanTuBHBIE CHCTEMBL.

5.3 O6pa3oBaTe/IbHbI€ TEXHOJIOIHH, HCIIO0JIb3yeMble
st popMHPOBAHHS KOMIIETEH LM

[IpoBe/ieHHe JIEKIMOHHBIX U NMPAKTHYECKUX 3AHATHH 110 IUCIHUIIIMHE OCHOBBIBACTCS HA aK-
THBHOM MeToJie 00y4eHH s, IPU KOTOPOH ydalluecs He MACCHBHBIC CIIyIIATENH, a aKTHBHBIE y4acT-
HUKH 3aHSTHS, OTBEUAIOIIME HA BOMPOCHI Ipernojaasarels. Bompocs! npemnojaBaTels HalleJIeHbl Ha
AKTHBH3AIMIO POIIECCOB YCBOSHHUs MaTepuana. Ilpenosasarespb 3apaHee HaMe4aeT CIHCOK BOIPO-
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COB, CTHMYJIMPYIOIIMX ACCOLMATHBHOE MBIILIE- HHME W YCTAHOBJICHHS CBsI3€H C paHee OCBOCH-
HBIM MaTEpUAJIOM.

IIposesienre 1abOPATOPHBIX 3aHSTHI OCHOBLIBACTCS HA MHTEPAKTHBHOM METOJE OOydYeHHS,
IIPH KOTOPOH ydalpecs B3aMMOJIEHCTBYIOT HE TOTBKO C NpPENoAaBaTeseM, HO M JPYTr C JPYTOM.
IIpy 5TOM JIOMHHHPYET aKTHBHOCTh Y4aIUXcs B mpouecce o0yyenus. MecTo mpernojaBaTens B HH-
TepPAaKTUBHBIX 3AHSTHSX CBOAUTCS K HuTIPABICHUIO IEATENLHOCTH YYALIMXCs Ha JOCTIKCHHE IeTeH
3aHSATHUS.

6 ®oHI OLIEHOYHBIX CpeacTB AHCHHUIIJIHHbI

6.1 Texymuii KOHTPOJIb OCBOEHHS 32JAHHBIX JHCHHIUIMHADHBIX YacTedl KOMNeTeHIHil
Texymmii KOHTPOJIb OCBOCHHS JMCLUMIUIMHAPHBIX YacTel KOMIIETCHIMH IPOBOJIUTCS B Clie-
ayrolei popme:
e OIIPOC JIJIs aHAJIN3a YCBOCHHs MaTepHaia IpeIblIy e JeKInH.
6.2 TIpomMeKyTOYHbINH KOHTPO/JIb OCBOCHHS 33/ aHHBIX AHCUHILUIMHAPHBIX YacTell KOMIETeH-
il
[IpoMeXyTOUHBIH KOHTPOIb OCBOGHHS 3aaHHBIX YacTeil KOMIETEHLHH NPOBOJAMUTCA IO pe-
3yJIbTAaTaM BBHITIOIHEHHS PA3INYHBIX HHIXBHIYAIBHBIX 3aJaHUH 10 BUJIaM CaMOCTOSTENbHOM pabo-
THI 110 IUCLUIUINHE.
CpezncTBaMu KOHTPOJIS SIBISIOTCS MHIMBHyaJIbHbIE 3a/[aHKsl Ha BBINOJHEHHE 3aIIaHMPOBaH-
HBIX BHJIOB CAMOCTOSITENIbHOM paboThl ¥ (OPMBI MIPEe/ICTABICHUS Pe3y/IbTaTOB BHIIOIHEHHOH pado-
TBI.
OO6beKTaMH IIPOMEXKYTOUYHOTO KOHTPOJIA SIBJISIOTCS KOMIIOHEHTBI 3asBJICHHBIX JIUCIUILIMHAP-
HBIX YacTeH KOMIIETCHIIHH.
®opMBI TPOMEKYTOYHOTO KOHTPOJIs: KOHTPOJIbHBIE padOTHI.
6.3 UToroBblii KOHTPOJIb OCBOEHHUS 3aIAHHBIX THCIHIIMHAPHBIX YacTeil KOMIeTeH il
1) Dx3amen
DK3aMeH Mo auciuIumHe « Teopys aBTOMAaTHYECKOTO YIIPABICHHsD IPOBOIUTCS YCTHO 110 OH-
seraM. BHIET coziepKHT JBa TEOPETHYECKUX Borpoca U 3anady. IlepBeiii TeopeTHveckuii BOIpocC
OTHOCHTCS K paszenam 1 u 2, BTopoit — k paszeny 3. 3azaya
BBIOpaHA TaK, YTOObI BBIIOIHSIOCH TPeOOBAHHE MOJIHOTO OXBATa COAEPIKAHUS IUCLUILTHHEL OleH-
Ka (OPMHEpYETCs C YUETOM MOJHOTBI, TOYHOCTH M JTAKOHHYHOCTH OTBETOB Ha BOIPOCHI OmIIeTa, pa-
[IMOHAIBHOCTH PELICHHs 3a[[a9d H OIEHOK TEKYIIEro, pyOeKHOro W MTOrOBOIO KOHTPOJIS OCBOE-
HUS DJIEMEHTOB U YacTeil KOMIIETEHIIHH.
DOoH/T OLIEHOUHBIX CPE/ICTB, BKJIIOYAIOIIMI TUIIOBbIC 3a1aHHs, KOHTPOJIbHbIE PAOOTHL U Me-
TOJIBI OICHKH, KPHTEPHHU OIIEHMBAHWSI, [IepPeUCHb KOHTPOIBHBIX TOYEK W TabiuIa IIIaHHPOBAHHS
pe3yIbTaToB 00yUeHHUs!, HO3BOJISIONIME OLEHHTH PE3YJIbTAThl OCBOCHHS JTaHHOH IUCLUILIMHBI, BXO-
aut B coctas YMKJI Ha nmpaBax OT/IENBHOTO JOKYMEHTa, BXoaT B coctas PII/I B Buzie mpuioxe-
HUSL.



6.4 Buibl Tekymero, py0e;KHOIro H HTOroBOro KOHTPOJIsi OCBOEHHSI 3JIEMEHTOB U YacTel KoM-
neTeHI i

Ta6:;mna 6.1 - Buabl KOHTPOJISI OCBOEHHUSI JIEMEHTOB M YacTel KOMIETEHIUI

Bua xouTpoas

KouTtpoampyembie pe3y/bTaThl 0CBOECHHS

nuctmmab: (3YBbi) Tk |nk | mm| B0 | gp | 2%
JIP 3aMeH
B pesynbTaTe 0OCBOCHUS JUCHHUILIHHBI CTYIEHT:
3HaeT: + | + +
— OCHOBBI TEOPHH AaBTOMAaTHYECKOI'0 yIIPABJICHHUS;
- METO/IbI HCCIIEOBAHNUSI aBTOMATHYECKUX CUCTEM; + | + -
- METO/bl NPOCKTHPOBAHMS ONTHMAIIBHBIX DEKHMOB | | N
(GYHKIIMOHHPOBAHHSI ABTOMAaTHYECKUX CHCTEM;
- MeTOJbl CHHTE3a cHcTeM ympasieHus ¢ OBM B ka- | % L
YeCTBEe YNPaBISIOLIETO YCTPOMCTBA,
- METO/Ibl aHAIM3a YCTOMYMBOCTH M KayecTsa aBTomMa- | | N
THYECKHX CHCTEM;
- matemaruueckoe onucanne CAY; + + -
- IPUHITHAITBI YIIPABICHHs OOBEKTaMH; + | + -
yMeeT:
- CTPOHUTH (PYHKIIMOHAIBHBIE H CTPYKTYPHBIE CXEMBI + + + +
CHCTEM YIpPaBICHHUS;
- CTPOUTh AITOPUTMHUYECKHE CXEMBI CHCTEM yIpaBlic-
. + + +
Hus B uHTerpupoBannoii cpene MATLAB;
- BBIIOJHATH NMOCTPOCHUE CTATHYECKUX M JUHAMHYE- % 1 + +

CKMX XapaKTePHCTUK HccielyeMbIX 00beKTOB U CAY;

- onenuBarth kayecTBo CAY; ¥ + + +

- BBINOJHATH CHHTE3 ONTHUMAJIBHBIX YIPABISAIOMIHMX
anroputMoB CAY;

- CTPOMTH AITOPUTMHUUYECKUE CXEMbI CHCTEM yIIpaBJie-
nus B cpene MATLAB;

BJIAJI€ET:

- HaBBIKAMHM MAaTEMATHYECKOTO OIMCAHUSI THUIIOBBIX
nmuHaMuyeckux 3BeHbeB CAY M HaBbIKAMH HCIIOJIB30-
BAHMS MX TPH MTPOEKTUPOBAHHH CHCTEM;

- HaBBIKAMH IPAKTHYECKOH pabOThl B MHTErPHPOBAH-
Hoit cpene MATLAB [uis nocTpoeHust anropurMmuie-
CKHX, QYHKIIMOHAIBHBIX H CTPYKTYPHBIX CXEM CHCTEM
yIpaBJICHUS;

- HaBbIKaMH pa3pabOTKM ONTHMAIbHBIX CHCTEM
ynpasieHus B cpeie MATLAB;

- HaBBIKAMH IIOCTPOCHHS CTATUYECKUX M JHHAMHYC-
CKHX XapaKTEpUCTHK HCcciIeyeMbIX 00beKTOB  CAY;

- HaBBIKAMH CHHTE3a ONTHMAJIbHBIX YIIPaBJISIOLIMX
anroput™MoB CAY.

TK — Texymuii KOHTPOJIb B popMe oIpoca /Ul aHaIu3a YCBOSHHs MaTepHalia IpeIblIy el JeKIHu
(xouTpOh 3HaHHi); [TK — MpOMeKYTOUHBIH KOHTPOIb B (POPME KOHTPOJIBHBIX PabOT (KOHTPOIb
snanuit); 113, JIP — mpakThuecKue 3aHsATHs U 1abopaTopHble pabOThI € MOArOTOBKOM OTYeTa (KOH-
Tponb yMeHuii u Bagenuii); KP — xypcosas paboTa (KOHTpOJIb yMCHHH H BianeHuit); U3M — un-
JMBHAYaTbHOE 3a/IaHA€ [0 MOJYJIO (KOHTPOJIb YMEHUH U BIAICHHH).



7 I'pa¢guk yueOHOro mpouecca no JHCHUNIHHE
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Tabmuma 7.1 — I'padux ygeOHOro npoiuecca no JUCHUIIIHHE

Bua pa6orsl

Pacnpenesienue 4acoB 116 y4eOHbIM HeleJIsIM

| Hroro |

1[2]3

4]5]6 |7

8 [9 |10

11 1213 [14 [15 [ 16 |

]

Pasznen:

P1

P2

P3

|

Jlexnuu

2

2

2

2

2 (2

2

2

2

p

2

2

24

[IpakTnye-
CKHE 3aHSTHUS

2

2

P

2

2

2

12

JlaGoparop-
Hble paboThI

32

N3yuenne
TeopeTHye-
CKOro
MaTepuaia

51

Pacuértnbie
paboTHI 11O
TEMaTHKe
npaKThye-
CKHX 3aHsl-
THI

Brimmonnenue
WHTABUTY-
aJILHOTO 3a-
JTaHHUS 110
TeMaTHKE
1ab. paboT

NunuBuny-
aJbHOE 3a/1a-
HUE 110 MO-
JIyJIIO

10

KypcoBas
pabora

10

10

36

MoayJb:

M1

M2

M3

KCP

JIMCITUTUIHH.
KOHTPOJIb

36
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8 Ilepedennb yueGHO-MeTOAHYECKOT0 H HHPOPMALIHOHHOIO 00ecnedeHHs /IS CAMOCTOSATE b~
HOHi padoThl 00y4arOmuUXCcH M0 A¥CHHILIHHE

8.1 Kapra o6ecne4yeHHOCTH HCIHILIHHBI Y4e0HO-MEeTOAHYECKOH JIHTEPATYPOii

b1.B.09 Teopus aBTomaTuye-
CKOTO YIPaBJICHUS.

l brox 1. Jlucuumimab! (MOTYITH)

(IIUKJT TUCITUTIITAHBI)

0a3oBasi 4acTh IIUKIIA X | obsi3aTenbHas
X | BapuaTuBHas 4acTh [IUKIIA 1o BBIOOPY CTy/I€HTa
(TIoJTHOE Ha3BaHUE JTUCIIMILIH-
HBI)
DJIeKTpOIHEPreTHKA U ANeKTpoTexHuKka/ KoHcTpynupoBanue u
13.03.02 TEXHOJIOTUU B AJIEKTPOTEXHHUKE

(ko1 HaIpaBJIeHH IIOATOTOB-
KH)

IIKTI

(abOpeBuaTypa HarpaBJICHUS
MOJITOTOBKH )

2016

(rox yTBEepKIACHUS
yuebHoro miana OOIT)

(moTHOE Ha3BaHME HAIPABJIEHHUS OJATOTOBKH)

YpoBeHb CIIEIIUAIIUCT ®opwma | x | ounas
IIOATOTOBKH: | X 6aKaJ'[aBp 06yqum: X | 3a0o4yHag
MarucTp OYHO-3a04Hasl
Cemectp: 6 Komuuectso rpynm: 1

KonuuecTBO cTyIeHTOB: 25

bunoyc Osbra AnatonseBHa, goueHt, DTd
kadenpa MCA, tenedon: 239-18-22,

e-mail: boa@msa.pstu.ac.ru



8.2. [lepevenn OCHOBHOI M 10NOTHUTEIbHOI Y4eOHOH JTHTEPATYPbl, HEOOX0AUMOI /11l OC-
BOEHUS IV CLHILIHHBI

bubauorpadguueckoe onucanue
Ne (aBTOp, 3ar/1aBUE, BWI H3JaHH, MECTO, H31aTEIbCTBO,
ro/J U3J1aHHs, KOJTHYeCTBO CTPAHHLL)

KoJumuecTBo
IK3EMILIIPOB
B OuOJIHOTEKE

1 OcHoBHas JIHTEpaTYpa

Becekepckuii B.A., [Tonoe E.I1. Teopus cucTem aBTOMaTH4eCKOro ynpasieHus: Y4eOHUK
1 | — CII6: Usn-Bo «Ilpodeccus», 2007-749 c. 52

Bacuabes E.M., KonowmsitieB B.I". Teopusi aBToMaTHuecKoro ynpasieHus. JJuckpeTHble
2 | cucremsl: YuebHoe nocobue — [epmb: Uza-so ITHUITY, 2012-151c¢ . 40+9B

Bacunbes E.M., Konombiues B.I'. Teopus aBromaruyeckoro ynpasiaeHus. Henunelinbie
3 | cucrembl: YuebHoe nocobue — [lepmb: Uzn-so ITHUITY, 2011-114c . 50+9B

2 JlonosiHHTEJIBHAS JIHTEpPaTypa

2.1 YyeOHble H HAY4YHbIE H3IAHHA

Jyuwmn C.E., 3otoB H.C., Umaes JI.X. u ap. Iloa pen. B.b.SIkosnesa. Teopus asTromaru-
yeckoro yrnpasieHus:YueOnuk - M.: M3n-so «Beicwias mkonay,
2005-567 c. 50

HMpanos B.A. u ap. Matematiuyeckie OCHOBbI TEOPUH aBTOMATHUYECKOro ynpasjeHus. B 3-
x 1. [Tox pen. b.K. Uemonanosa. M.: U3n. MI'TVY, T2, 2008-615c¢, T2-9
T3, 2009-350c. T8 ~3

®unnunc Y., Xap6op P. Cucrembl ynipapieHus ¢ o6paTHo cesasbto: Ilep. ¢ anrn YueOnuk
3 | M.: Jla6. bazoBbix 3nanwmii, 2001-616 c. 25

Jlykac B.A. Teopus ynpaBieHHs TEXHHUECKUMH cHcTeMaMu: YueOHuK- ExatepunOypr:
4 | U3p-o YITYVY, 2005-676¢. 50

2.2 llepnoanyeckne H31aHHHA

| He ncrionb3ytores [

2.3 HopmaTHBHO-TeXHHYECKHE H3IaAHUS

l He ucnonb3yrores ]

2.4 OdunuanbHble H3IAHHSA

| He ncnonb3yrores |

2.5 Ilepevens pecypcoB HHPOPMANHOHHO-TEJIEKOMMY HHKAIIHOHHOM CeTH
«MHTEepHET», HEOOXOTUMBIX /ISl 0CBOCHHS THCUHILIHHbI

DaexTponnas Gudanoreka Hayunoi 6ubnnorexu [TepMcKOro HalMOHAIBHOTO HCCIIE0-
BATEJIbCKOrO MOJUTEXHHUUECKOTO YHUBEPCUTETA [ DNIEKTPOHHBIM PECYpPC : MOJHOTEKCTOBAS
6a3a JaHHBIX DJEKTPOH. 10KyMeHTOB u3aaHHbIX B M3a-Be [THUITY]. — Dnexrpon. aax. (1
912 3anmceit). — [Tepmb, 2014- . — Pexxum goctyna: http://elib.pstu.ru/. — 3aru. ¢ skpana.

Jlanb [D1eKTpoHHBIN pecypc : 37eKTPOH.-OubII. cUCTeMa : MOJIHOTEKCTOBas 6a3a JaHHbIX
3/1EKTPOH. JIOKYMEHTOB 110 F'yMaHHT., €CTECTB., M TeXH. Haykam] / U3a-Bo «JlaHb». —
Cankr-Tlerep6ypr : Jlanb, 2010- . — Peskum nocryna: http:/e.lanbook.com/. — 3aru. ¢ ok-
paHa.

Koncyabtant ILmoc [DieKTpOHHBIH pecypc : CrpaBovHas [paBoBas cHCTeMa
JIOKYMEHTbI H KOMMEHTapHH : yHuBepcas. uHdopm. pecypce]. — Bepeus [lpod, cetesas. —
Mocksa, 1992— . — Pexxum pocryna: Kommbtotep. cetb Hayu. 6-xu Ilepm. Hau. uccenen.

MOJIMTEXH. YH-T, CBOOOIHBIH




OcHoBHBIE JaHHBIE 00 00ecreYeHHOCTH HA 20 r.
(0ama cocmaenenus paboyei npocpammot)

OcHoBHas nuTeparypa obecnieueHa :l He obecnieveHa
JlononuuTenbHas n4Teparypa obecnieueHa D 1€ obecrieyeHa
S

3aB. OT/1€JI0M KOMILJICKTOBAHHUS r/?
» PLa
Hay4yHOH OMOIMOTEKH H.B. TropukoBa

JlaHHbIe 00 00ecnieYeHHOCTH HA

(0ama cocmasnenus paboueil npocpammoi)
OcHoBHas nuTepatypa I___l obecnieyeHa I::I He ofecriedyeHa

JlononHUTENBHAS TUTEpaTypa D obecnieueHa I::I He ofecrieyeHa

3aB. OTJIEJIOM KOMIUIEKTOBAHUS
Hay4yHO# Oubnmorexn H.B. TropuxoBa




06p330BaTeJIbHOFO nponoecca 1mo JuCiuuIJInee

8.3. [lepeuens HHPOPMANHOHHBIX TEXHOJIOTHI, HCIOJIb3YeMbIX NPH OCYIIeCTBICHHH

8.3.1 Ilepevens mporpamMs1HOro odecrnevyeHus, B TOM 4YHc/Ie KOMIbIOTEPHbIE
oby4amue # KOHTPOJHPYIOIIHE MPOrPaMMBbI

Tabmuma 8.1 — [Iporpammei, HCTIOIb3yeMble AJ1 00yUYEeEUsI U KOHTPOJIS

No Bun HaumeHoBaHue Per. nomep Ha3navenne
n/nm | y4edHOro NMPOrpaMMHOI0
3aHATHS NPOAYKTA
1 2 3 4
JIP, 113 MATLAB 7.9 Class- 568405 ABTOMaTH3aIUs PacueTOB.
room MojienupoBaHue CUCTEM

8.4 Ayan

He npexycmotpeno

0- M BHI€0-I10Co0HH

9 OnucaHue MaTePHAJILHO-TEXHHYeCKOH 0a3bl, HE00X0AHMOIi 111 OCYIeCTBICHHS
00pa30BaTEeILHOr0 MpoLecca Mo JHCHUILIHHE

9.1 Coenuanusupos

AHHBbIC JlaﬁopaTopml H KJIACChl

Tabmuna 9.1 — Crennanu3upoBaHHble 1a00PaTOPUU U KIIACChl

[lomemenus KoanuecTBo
Ne I[Inomans
[IpunaniexHocTn Homep 2 10CAJ0YHBIX
ILIL HasBanmue (M)
(kadenpa) Ay/AHTOPHH MecT
1 2 3 4 5 6
JlaGopaTopust MoJe-
BaHUS U OITH-
|| mpoRa Kadepa MCA 110 58 24
MU3AIHH JIeKTpHYe-
CKHX CETEH U CHCTEM
9.2 OcunoBHoe yueOHOe 000py0BAHHE
Ta6muna 9.2 — YueGHOe 00opynoBaHue
Hanmgn;osar;:;:ﬂmﬂapxa KOZ-BO’ ®opma npuodperenus / Homep
Ne 000pyA & BiageHus ( Ay INTOPUH
ILIL CcOOCTBEHHOCTD, OIIEPATHBHOE
ynpaBJieHHE, apeH/Ja H T.IL.)
1 2 3 4 5
CucteMHBIH 610K € 10 OnepaTtuBHOE yIpaBJICHUE 110
MOHHUTOPOM
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JIncr perucTpanun u3mMeHeHu i

Hara,
HOMep NMPOTOKO.JIAa
No 3acexadusi
o 1-1 Conep:xkaHue H3MeHEHHU S Kadeapobl.
o [Hoanuck
3aBeAy0IIero
Kadenpoi
1 2 3
1
2
3




