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1. Poan AUCHHUIIIIMHBI «A}Ial’lTI/IBHLIe CUCTEMBI YIIPpABJICHUSI» B (l)OpMHpOBaHHH KOMIIeTEeHIInii BBIITYCKHHUKA:

DJIeMeHT 00pa30BaTeILHOI K Pe3y/IbTaThI CocrapJsiionye pe3yJbTaTOB 0CBOCHHs! (1eCKPHITOPbI KOMITETEHIIHIA)
NMPOrpaMMbl (IUCHHMIINHA, Cemectp KOMHHO‘?H - HauMeHoBaHMe KOMIIETeHIUU OCBOEHMSI Ha a
npaktuka, F'HA) a ooIn Kox HMEHOBaHHE
Criocoben Brnageer  ombITOM — MCCNENOBAaHUS ~ MHOTOCBA3HBIX — CHCTEM
pa3pabaTbIBaTh MK(Y)-6.B2
ABTOMATHYECKOTO yIPaBICHUs
MIPEATI0KEHHS TI0
COBCPILICHCTBOBAHMIO P9 YMeeT nmpoBeCTH aHaJIu3 MHBAPUAHTHOM CUCTEMBI HA 3aJIaHHYIO
ITK(Y)-6 CHCTEMBI IKCILTyaTaIllu [IK(Y)-6.Y2 P P y
TOYHOCTh YIPABICHUS
aBTOMAaTH3HPOBAaHHBIX
CHCTEM YTIpaBJIeHuA 3HaeT NPHUHIMIEI IOCTPOCHHUS Pa3NINIHBIX alalITUBHBIX U
(bu3nIeCKUMHU MK(Y)-6.32 p P p
WHBAPHAHTHBIX CHCTEM
AanTuBHBbIE 8 yCTaHOBKaMHU
CHCTEeMBbI yNpaBJIeHUs Cnoco0eH npuMeHsTh
Brnameer ompITOM IPOBEAEHHUS 3KCIEPUMEHTAIBHBIX M PacyeTHO-
NIOJIy4YCHHBIE 3HaHUS B AIICK(Y)-4.B2
MPOEKTHBIX padoT M0 pa3paboTKe aJanTUBHBIX CUCTEM
00JIaCTH 2JIEKTPOHUKH U
ABTOMATHIH LA YMeeT MpoBEeCTH CHHTE3 1 aHAJIN3 aJalTHBHOW CHCTEMBI
JATCK(Y)-4 MIPOEKTHPOBAHUS HOBBIX P9 ATCK(Y)-4.Y2 P
YIIpaBJICHUs B KBA3UCTAILIMOHAPHOM PEXUME
TEeXHUYECKUX CPEJICTB
CHCTEM
aBTOMATU3UPOBAHHOIO JIICK(Y)-4.32 | 3HaeT MeTO/IbI aHAIU3a ¥ CHHTE3a JIMHEHHBIX MHOTOCBSI3HBIX CHCTEM
yTIpaBIICHUS

2. IMToxka3zaTesu U MeTOALI OLICHUBAHUSA

IliaHupyeMble pe3yIbTaThl 00YYEeHHS 110 JUCHHILINHE

Kon KOHTpOJ’ll/lpyeMOﬁ HaumenoBanue pa3aesa TMCUUITUHBI

MeToabl OLeHNBAHUS

Kon HaumenoBanmne KOMIIeTeHIINN (MJIH ee (oLeHOYHbIE MEPONPHUATHS)
YaCTH)

PII-1 Bragerp mnpuHUMIAMH TOCTPOEHHUSI aJANTHUBHBIX CHUCTEM C Pazgen 1. ApanTuBHBIE CHCTEMBI KontponpHas pabora
STAJIOHHOW W  HACTpauMBaWOIIEHCS MOJENbIO, a  TaKxke yIpaBJeHUsL. 3amura otvera 1Mo 1abopaTopHOI
SKCTpPEMAaJIbHBIX CUCTEM C 3alIOMUHAHHEM SKCTpEMyMa. CrocoObI  MOWCKa  JKCTpEMyMa. pabote

Amnamuz JUHAMUKHA JIMHEHHBIX DK3aMeH
SKCTPEMAIIbHBIX CHCTEM.

MK(Y)-6.32 ITocTpoeHune CTPYKTypHOH CXEMBI

JTICK(Y)-4.B2 COP.
CucteMbl C 3aMKHYTBIM KOHTYpPOM
HaCTPOMKH, CUCTEMBI C 3TAJOHHOU U
HacTpanBaeMoOl MOJIENbI0, CUCTEMBI
C TIEPEMEHHOM CTPYKTYPOM.
PII-2 ITpoBecTr CHHTE3 M aHAIN3 aNANTUBHOW CHCTEMBI YITPABJICHUS JTICK(Y)-4.Y2 Pazgen 1. ApjanTwBHBIE CHCTEMBI KonTponpHas pabota




B KBa3UCTAIIMOHAPHOM PEKUME. yIpaBJICHUS 3amuTa oT4eTa no J:abopaTopHOM
Opraam3anusi KBa3HCTAIIMOHAPHOTO pabote
pexxuma paboThL, coiep)kaHUE U Ok3aMeH
TIOCIIEI0BATENLHOCTD
MIPOEKTUPOBAHMUSL.
P -3 Bragers mnpuHOMDAMM peanu3aldd  MHBApUAHTHOCTH  AJIS Paznen 2. Teopust HHBapHAHTHOCTH Kontponsnas pabdora
Pa3IMYIHBIX THIIOB CHCTEM aBTOMATHYECKOTO yIIPABIICHHS. M[K(Y)-6.Y2 3amuTa oT4era 1Mo 1abopaTopHOI
MK(Y)-6.32 pabote
OKk3aMeH
P/I-4 Bnamerp  meTomamMu < CHMHTE3a M aHajuu3a  JIMHEHHBIX Pazgen 3. MHOTOCBSI3HBIE CUCTEMBI KonTponbHast pabota
MHOTOCBSI3HBIX CHCTEM. ITIK(Y)-6.B2 3amura ot4era 1o J1abopaTopHOt
JIICK(Y)-4.32 pabote
OK3aMeH

3. HIkaja oueHUBAHUSA
ITopsimok opraHu3aluy OLEHMBAHUS PE3YJIbTaTOB OOYYEHHUS B YHUBEPCUTETE PETJIAMEHTUPYETCSl OTICNIbHBIM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM —
«CucteMa OIICHUBAHUS PE3yJIbTATOB 00yueHHs B TOMCKOM MOMMTeXHUYecKoM yHuBepcuteTe (CucteMa OleHUBaHMA)» (B JCHCTBYIOLICH PEIaKIUN).
Hcnonb3yercst OamibHO-pEHTHHIOBass CUCTEMa OLICHMBAHUS pe3yJbTaToB oOyueHMs. VToroBas oueHka (TpaJULMOHHAs W JIMTEpHas) MO BUAAM
yueOHOM pestenbHOCTH (M3ydyenue aucummiuH, YWPC, HUPC, kypcoBoe NpoeKTHpOBaHME, NPAKTHKH) ONpENeNseTcs CyMMOM OauioB IO
pe3yiabTaTaM TEeKYIIEro KOHTPOJIS U IPOMEKYTOUHON aTTecTalluy (UTOroBast peUTHHIoBast oljeHKa - MakcuMyM 100 GaioB).

PacnpeﬂeneHI/Ie OCHOBHBIX H OOIOJHUTCIBHBIX OamoB 3a OLCHOYHBIC MCPOIPHUATUA TCKYLIECTO KOHTPOJISA U HpOMe)KYTOqHOﬁ aTTeCTalun
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHHUITIINHBI.

PeKOMeHI[yeMaSI mKajaa ajisd OTACIBHBIX OIICHOYHBIX MGpOHpI/ISITI/II\/’I BXOOHOI'O U TCKYIICTO KOHTPOJIA

% BBINIOJIHEHUS COOTBeTC"‘l:BPle Onpenenenne onesen
3aJJaHUuA TPAAHUUHOHHOHU OLICHKE

90%+100% «OTIIIHO» OT/IMYHOE TOHWMaHKE PeAMeTa, BCEeCTOPOHHHE 3HAHMSA, OTIIMYHBIE YMEHHUS M BJIa/IEHHE ONBITOM NMPAKTHYECKON e TeTbHOCTH,
HEOOXOIUMBIE pe3yIbTaThl 00yueHHs chOPMUPOBAHBI, HX KAYECTBO OI[CHEHO KOJIMYECTBOM 0AJUIOB, OJIM3KHM K MAKCHMAJIHLHOMY

70% - 89% «Xoporo» JlocTaTo4HO TOJIHOE TOHUMAHHUE MPEeIMETa, XOPOIHe 3HAHMUS, YMEHHS 1 OIIBIT MPAKTUUECKOHN eI TeIbHOCTH, HEOOXOAMMBIE PE3YJIbTaTh
00y4eHust ChOpMUPOBAHBI, KAYECTBO HU OJJHOTO U3 HUX HE OLIEHEHO MUHMMAJIbHBIM KOJIMYECTBOM OaJlJIOB

55% - 69% «Y 1OBIL» [Tpuemnemoe MoHMMaHKE MTPEAMETA, YAOBIETBOPUTEIBHBIE 3HAHHS, YMEHUSI U OTBIT IPAKTHYECKON IEATEIbHOCTH, HEOOXOJMMBbIE PE3yIbTaThl
00y4eHust chOpMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLICHEHO MHHUMAJIbHBIM KOJIHYECTBOM OajlIoB

0% - 54% «Heynosi.» PesynpraTel 00y4eHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JIOCTaTOYHBIM TPEOOBaHUSIM

[IIxana a5t OIEHOYHBIX MEPOINPHUSITHI SK3aMEHa




% BBINOJIHEHUS JK3aMeH, CooTBeTcTBHE
3aJaHUH SK3aMeHa 021 TPaAMIHOHHOIi OlleHKe Onpeneacnue ouenkn
90%+100% 18 +20 «OTIUIHO» OTnu4HOE NOHUMAaHKE TIpeIMeTa, BCECTOPOHHUE 3HAHUS, OTJIMYHbBIE YMEHUS U BJIaJ€HUE ONBITOM MPAKTUYECKOI AesITeIbHOCTH,
HEOOXOIUMBIE pe3yNbTaThl 00ydeHUs cHOPMUPOBAHEI, HX KAYECTBO OIICHEHO KOJIMIECTBOM 0AJUIOB, OJIM3KUM K MAaKCHMAJIEHOMY

70% - 89% 14+17 «XoporIo» JlocTaTo4HO TOJIHOE TOHMMAaHUE NPEeIMETa, XOPOIIe 3HAHUS, YMEHHUS H OIIBIT IPAKTHYECKOH JesTeIbHOCTH, HEOOX0AUMBbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MUHUMAaJIbHBIM KOJIMYECTBOM 0alioB

55% - 69% 11+13 «Y IOBIL» [MpuemireMoe MOHUMaHKE TIPEAMETA, YIOBICTBOPUTEIbHBIC 3HAHHS, YMEHHS U OIBIT IPAKTUIECKON AEATENEHOCTH, HEOOXOIUMBIC
[pe3yNbTaThl 00y4eHHs CHOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OL[EHEHO MUHHMAJILHBIM KOJIMYECTBOM OaIlJIOB

0% - 54% 0+10 «Heymoi.» PesynbraTel 00ydeHus He COOTBETCTBYIOT MUHUMAIIBHO JOCTATOYHBIM TPeOOBAHUSIM

4. TlepeyeHb THNOBBIX 3aIaHUI

OneHoYHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUI

1. KonTponbHas padota

Tema 1: CamonacTpauBaomyecst CHCTeMbl YIIPaBJIeHUS
Bompocsr:
Bapuanm 1
1. Kak ompenensats cocTaBistolue rpaaueHTa peryaupyemoit ¢ynkuun F B COP, pabGotaromux 1o
METOJy 3allOMUHAHUs IKCTpeMyma?
. Copmynupyiite ycinoBue ycroitunocTtt "B MajgoM" s COP.
3. CHC ¢ pa3oMKHYTBIM KOHTYpOM HAacTpoiiku. CTpyKTypHas CXeMa, KpUTepUil HACTPOUKH,
npeumyiectsa nepex CHC ¢ 3aMKHYTBIM KOHTYPOM HacCTPOMKH.
4. TIocTpouTh YCTOMYMBYIO CHUCTEMY U3 HEYCTOMUUBBIX CTPYKTYp, (pa3oBble MOPTPETHI KOTOPBIX
3aJlaHBl.
Bapuanm 2
1. JlaTh MOHATHE KBa3UCTALMOHAPHOTO peXHMMa B MOMCKOBBIX ananTuBHbIX CAY. Ilpumenenue 3tToro
pexxrMa B aHanu3e aganTuBHBIX CAY.
. Meton I'aycca-3eiinens s ABMKEHUS CUCTEMBI K COCTOSTHUIO SKCTPEMYyMa.
3. AmanTuBHAs CHCTEMa C JTAJOHHOH Mojenbio. CTpyKTypa, KpUTEPHA HACTPOWKH, MPEHUMYIIECTBA
nepen CHC ¢ HacTpanBaeMol MOJENbIO.
4. TIocTpouTh YyCTOMUMBYIO CUCTEMY U3 HEYCTOMUYHUBBIX CTPYKTYp, (ha30Bble OPTPETHI KOTOPHIX 3adaHbI
(cMm. puc.)
Bapuanm 3
1. CoctaButh CTPyKTypHYyIO cxeMmy 3-kaHanbHOil COP, paboratomeit mo meromy rpaauenra. s
HAXO0XJ/ICHHS COCTaBIISAIOIIUX IPaii€HTa MCIOIb30BaTh METOA IupdepeHIIMpOBaHUS PETYIUPYEMO
¢byuknuu F Bo BpemeHu.
Kak onpenenuts norepu "Ha prickanbe” B COP? Korna sto Heo6xoaumo nenats?
3. Ctpykrypa agantuBHOi CAP ¢ 3aMKHYTBIM KOHTYPOM CaMOHACTPOMKH ¢ KOHTposjeM AUX cuctemsl.

N

N

N




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

[IpeumyiiiecTBa 1 HEIOCTATKK CUCTEMBI iepea nHBapuaHnTHOM CAP.
4. Jlatb TOHATHE METO/JA IEPEMEHHON CTPYKTypbl. YUTO Takoe JIMHUS NEPEKIIOYEHUs, JIMHUSA
BBIPOKJECHHOTO ABUKEHUSA?
Bapuanm 4
1. Ompenenenue COCTaBISIONIUX TIpaJueHTa PErylupyeMol (QYHKIHUH IO crnocolOy 3amoMUHAHUs
JKCTpEMyMa.
2. JlaThb CpaBHUTENBHYIO XapaKTEPUCTUKY CHOCO00B opranuzanuu JBmwxkeHus COP k monoxeHuro
HKCTpEeMyMa 10 OBICTPOJCHCTBUIO U TOYHOCTH.
3. Jnsg co3maHMs CHCTEMBI YIpaBICHHUS BBICOKOW TOYHOCTH MOKHO HCIOJB30BaTh CIEAYIOIIHNE
CTIOCOOBI:
- CHC ¢ sTanonHoi MoJienbI0 mpoliecca,
- CHC c nHactpanBaemMoii MOJIENIBIO IIpoLiEcca,
- CUCTEMY C IEPEMEHHOM CTPYKTYpOH,
- UHBAPUAHTHYIO CUCTEMY.
Ha3oBute cpaBHUTENIbHBIE TPEUMYILIECTBA U HEIOCTATKU 3TUX CUCTEM.
4. TlocTpouTh YCTOWYUBYIO CHCTEMY W3 HEYCTOWYHMBBIX CTPYKTYp, (ha30Bble MOPTPETHI KOTOPBIX

3a/1aHBbI:
Bapuanm 5
1. MeToa CHHXpPOHHOTO IeTeKTUpOBaHus. HazHadueHue, mpenuMyIiecTBa, HeTIOCTaTKH.
2. VI3BecTHBI KOPHH BEKOBOTO YPaBHEHUS YKCTPEMATLHOU CHCTEMBI:
P1=-0.3; P2= -0.05; P3=-2-j-0.8;
P4= -2+j-0.8; P5=-0.1-j-1.3; P6=-0.1+j-1.3.

Haiitu BpeMst ycTaHOBJIEHHUS SKCTpEMYMA.

3. Merox Hauckopeiimero crnycka s aswkeHus COP k monoxkeHuto skcrpemyma. [IpenmyiecTsa,
HEJIOCTATKH.

4. TlocTpouTh YCTOWYMBYIO CHCTEMY W3 HEYCTOMYMBBIX CTPYKTYpP, (ha3oBble MOPTPETHI KOTOPHIX
3a7[aHbl:

Tema 2: Teopust HHBAPHAHTHOCTH
Bormpocsr:
Bapuanm 1
1. Maiite mMaTemaTuueckyro (OpMyTUpOBKY NpHUHLIMIA aOCONIOTHOW WMHBAPHUAHTHOCTH IS
OJIHOMEPHBIX CUCTEM C OOpaTHOM CBSA3bIO.
2. 3ananel ypaBHeHus asuxennst CAP:




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

A(Px + 0+ AgXa= B F(p);
Ayt ApXa— AygXg= ByF(p)+a(p);
0- AppXo ™ Ayg¥g= 0

[TocTpouts crpykTyphyto cxemy CAP, onpenenuts yciioBUs MHBapHaHTHOCTHU Xi OoT F. BoeimonHumbl
JIY 5TU YCTIOBHS a0COJIIOTHO B IaHHOM THUIIE CUCTEM?

3. CucteMbl, WHBapuWaHTHbIE 10 &, TpPeOYIOT TOCIEe CHUHTEe3a O0SM3aTeNbHYI0 MPOBEPKY Ha
ycToiunBOCTh. [louemy u kak 3To crnenarthb?

4. B cucreme, MHBapuaHTHOW 10 €, PA3HOCTh CTENEHEH IOJMHOMOB IMOJHOIO M BBIPOKIECHHOIO
xapaktepuctuueckux ypaBHeHUH Np—Ni1=3.MoxHO 5 3Ty cHCTeMy cJelaTh YCTOWYMBOW Mpu
O0eckoHeuyHOM yBennueHnH Koddduuumenra ycmieHus cuctembl? Kakue yclioBUS HamO Ui 3TOTO
BBIITOJIHUTh?

Bapuanm 2

5. BeimmonHseTcs 11 npuHIUN abCONIOTHON MHBApHAHTHOCTH B onHOMepHBIX CAP, pabortaromux mo
MIPUHIIMITY PETyJIUpOBaHus ¢ 00paTHOM CBs3bI0? [losSICHUTH OTBET.

6. 3amansl ypaBHeHus asuxenust CAP:

Ap(Pxp+ 0= AjgXa= B F (P);
AoXpt ApXp— AygXg= ByFy(p)+g(p);
0- AgpXg+ Agg¥g = B3F3(p);

[Moctpouts crpykTrypHyto cxemy CAP, HailiTu ycioBusi aOCOMIOTHOW WMHBAapUAHTHOCTU Xj
OJTHOBPEMEHHO OT F1 1 F,. BBIMOTHUMBI JIH 3TH YCIIOBHS a0COIIOTHO B IAaHHOM THIIE CHUCTEM?
7. llpuszHaku (Qu3MyecKoOW peanu3aluyd YCIOBHH aOCOMIOTHOW HMHBapwaHTHOCTH. HeoOxomumerit u
JOCTaTOYHBINA MTPU3HAK.
8. Chopmynmpyiite mpuHnum apyxkanaipHocT b. H. [lerpoa.
Bapuanm 3
9. ®opMynupoBKa 3a7aud TOJMHMHBAPHAHTHOCTH M CTENEHb €€ JIOCTHKCHHS B OJHOMEPHBIX U
MHoromepHbix CAP.
10. 3amanbl ypaBHeHus nBuxeHus CAP:
AP+ ApXy = Agxg = F(P)
Pt AgpXp = PpgXa= 9P
AaX— Ag¥pt Agg¥g= Fy(P)




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

[Toctpouts crpykTypHyto cxemy CAP, HaiiTm ycioBus aOCONIOTHONM WHBAapHAHTHOCTH Xj; OT
BO3MYyIIeHUs F3. BBITOIHUMBI T 3TH yCTIOBUS a0COIFOTHO B IAHHOM THIIE CUCTEM?

11. Omnpenenute KaueCTBO TOCTHKEHUS HMHBAPHUAHTHOCTU B CUCTEMaX, MHBAPUAHTHBIX JIO €.

12. BeImonHseTcs M TPUHIUN aOCONIOTHON WHBAPUAHTHOCTH B KOMOWHHPOBAHHBIX CIIEASIINX
cuctemax? [loscHUTE CTPYKTYPHYIO CXE€MY TaKOH CHUCTEMBI.

Bapuanm 4

13. B kakux CTpyKTypax CHCTEM aBTOMATHMUYECKOTO YIpaBlICHHUS MPUHILUI WHBAPUAHTHOCTH MOXKET
OBITh BBIMOHECH a0comoTHO? [Touemy?

14. 3apanbl ypaBHenus nuxeHust CAP:

A.I.l(p)xl+ 0+ A_|_3X3 = Fl(p)v
0+ A32x2 + A33x3 = 0

[TocTpouts crpykTypHyto cxemy CAP, Haiitu ycioBus aOCONIOTHOM WMHBApHAHTHOCTH X3 OT
BO3MYIIEeHHUA F1. BEIOTHUMBI U 3TH yCIOBHS a0COIOTHO B IaHHOM THUIIE CHCTEM?
15. JlaiiTe MeTOAMKY OIpPEACICHUS] KPUTHYECKOTO 3HAYEHUS IOCTOSHHBIX BPEMEHH pealbHBIX

nuddepeHaTopon Coudp (mo wmeromy wmasioro mapameTpa MeepoBa M.B.) B cucremax,

MHBAapUAHTHBIX JIO €.

16. Cuctemsl, Jomyckarooume OECKOHEYHOE YBeIHueHHE KOod(p@UIMEHTa YCHIEHHs, OTHOCITCSA K
tuny oaHoMepHblx CAP ¢ oOpaTHOl CBA3bIO, B KOTOPBIX, KaK M3BECTHO, YCIOBHS aOCOIIOTHOMN
WHBAapUAaHTHOCTH He BhINMONHsAOTCA. [louemy e roBopsr, uro npu Ky, = oo cuctema Oyzaer
abconoTHO MHBapuaHTHa. Het u 31ech npoTtuBopeyus?

Bapuanm 5

17. Cdopmynupyiite npuHun apyxkaHaibHocTH Ilerposa b.H.

18. 3anmanbl ypaBHenwus nukeHust CAP:

AP+ 0k Agxg= F(P)

A+ AxpXy+ 0= g(p)+F(p);
0= ApXp+ Agg¥y= 0

[Moctpouts cTpykTypHyto cxemy CAP, HaiiTu yciaoBus aOCOJTIOTHOW WHBAPHMAHTHOCTH Xj OT
BO3MYIICHUA F]_, HCIIOJIB3YyA HPHUHOUII JOBYXKAHAJIBHOCTH. BreimmmonHuMel 1M 3TH YCJI0OBUA
abcoMOTHO?

19. BbI Xx0TUTE B OJHOMEpPHON CHCTEME YIpaBJICHHUS C OOpATHOW CBS3BI0 W30aBUTHCS OT BIUSHUS




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

BHEITHUX BO3MYIICHHH W TEM CaMbIM YBEIMYUTH TOYHOCTH YIPABICHHA. YKAKUTEC CHUIBHBIC U
ciabble CTOPOHBI TPEX BApUAHTOB PEIICHUS 3TOU 3a1auu:

- IOCTPOEHUE CHCTEMbI, THBAPHAHTHOM [0 &,

- IOCTPOEHHE KOMOMHUPOBAHHOM CUCTEMBI,

- IOCTPOEHUE CUCTEMBI € Kyer = ©.

20. 3amana cTpyKTypa KOMOMHHPOBAHHON CHCTEMBI aBTOMATUYECKON CTaOMITN3AINN:

Haiitn ypaBHEHHS CHCTEMBI, OIPEACIIUTL IMEPEIATOYHYIO0 (YHKIHIO KOMIICHCATOpPA BO3MYIICHHS
B2(p).




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

Tema 3: MHOrocBsi3HbI€ CHCTEMBbI YIIPABJICHUS.
Bompocsr:

Bapuanm 1

1. Hcnonb3ys NpUHIUI IBYXKAaHAJIBHOCTH, ONpEAENuTh nepenarounsie ¢ynkmmu Kl12(p) u
K21(p), ynonerBopsitomiue yciaoBusiM aBTOHOMHOCTH Y 1 oT Y20 u Y2 ot Y 10:

N

Meton A.A. Kpacosckoro ji1s aHanu3a anTucuMMmeTpuaHbix MCAP.
Kak npeobpa3oBaTh MHOTOCBSI3HBIH 00BEKT V-THMa B P-Tum.

4. Haiitu HeymnpaBisiemble u HeHaOmonaemble mMoabl B MCAP, eciu W3BECTHBI MaTpHUIIbI
MIPOCTPAHCTBA COCTOSTHUM:

{Au Alz} BB, B] C=p c,]

w

|

0 A,

Bapuanm 2

5. Hcnonp3ys mpUHLIMI JBYXKAaHAJIbHOCTH, OIpPENENUTh MepenaTtouHsle GyHKiuu K12(p) u
K21(p), ynosnerBopsitomue ycnoBusiMm HHBapuanTHOCTH Y1 oT F2 n Y2 ot F1:

6. Jaiite ompeneneHue aBTOHOMHOro pexkuma pabotel MCAP. Tunbsl aBTOHOMHOCTH, €€
OTJINYME OT HHBAPUAHTHOCTH.

7. Meron nexommosunmu i anaianza MCAP.

8. Haiitn neympaBisiemble W HeHaOmomaembie Monbl B MCAP, ecnmu W3BECTHBI MaTpHIIBI
IIPOCTPAHCTBA COCTOSTHUM:

/x{iz AOJ; B=[B, B,]; C=[0 C,].
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3ammTa 1a00paTOpHON PabOTHI

Bomnpocsr:

1.
2.
3.

e

o

10.

11.
12.
13.

14.
15.
16.
17.
18.
19.

20.
21.

Yro Takoe norepu Ha nouck. Kak oHu paccuuThiBaroTCs?

[Toxaxkute Ha rpaduke BpeMs EPEXOAHOI0 MPOLEcca B IKCTPEMAIIbHON CHCTEME.

Yo HA3BIBAIOT KBA3UCTAIIMOHAPHBIM PEKXUMOM PaOOTHI IKCTPEMATIBHON CUCTEMBI? DTOT PEKUM
CO3/1aeTcs peajbHO B CUCTEME IIPU IPOSKTUPOBAHUN HIIM 3TO MAaTEMATUYECKUN (OpMaIIU3M,
yAOOHBIN JIs1 aHATIN3a CUCTEMBbI?

[TpencraBpTe MareMaTUYECKyIO MOJEIb cucTeMbl B popme Komu.

KakoBbl OCHOBHBIE HEOCTATKU aJANTUBHBIX CUCTEM JJaHHOTO THma? HackosbKo jerko
IIPAKTUYECKH PEAIN30BATh JAHHBIN allTOPUTM?

Kak mo-BarieMy MOKHO peaji30BaTh yCUIIUTENb C OY€Hb OOIBIINM KOA(PPHUIIMEHTOM YCHUICHUS ?

Cy11ecTBYIOT JIM KaKue-TO OTPAaHUYEHUS Ha ITapaMeTphl STAJIOHHOW MOJEIH, UK UX MOKHO
3aJ1aBaTh CKOJIb YTOJHO MaJIbIMU?

Yro Takoe ckonb3ammii pexxuM? Kak ero peann3obars Ha IPAKTHKE?

B yem 3akimtoyaercs orpaHM4€HHOCTh TaKOI'O IPUHIIMIIA CAMOHACTPONKN?

KosnebarenbHOCTh B EpEeX0OAHOM Ipolecce 31ech Bolie, yeM B Pabote Ne2. [Touemy, u kak ee
MOKHO YMEHBUIUThH?

ITouemy st peanusanuu cucreM CIIC cTpemsaTcs HCIonb30BaTh HEYCTOMYUBBIE CTPYKTYPHBI?
[Toctpoiite (ha3oBbIe MOPTPETHI I MPENTIOKEHHBIX CTPYKTYp Tpex cuctem CIIC.

3anuIuTe ypaBHEHHE U IOCTPONUTE UCKYCCTBEHHYIO JIMHUIO BBIPOXKACHHOIO IBH)KEHUS,
MIPOXOJAIIYIO Yepe3 Hayaslo KoopAnuHAT 1 1 kBaspaHTa (pa3oBOi MIIOCKOCTH.

Jlis nccnenyeMbIX CHCTEM UMEET 3HAUYEHUE, C KAKOTO PETYJIATOpa HadaTh ABrxkeHue — ¢ K1 umm ¢
K2?

Ecnu k03¢ umenT ycuneHus peryisropa B 3TOH CHCTeMe YCTPEMHUTh K OECKOHEUHOCTH, TO Oy/eT
JIM 3Ta CUCTeMa a0COII0THA UHBapUaHTHA?

Kakum emie cnoco6oM MOXKHO 100UTHCSI HHBAPHAHTHOCTH JI0 € B 3TOU cucteme?

Kak M0>xHO peann30BaTh MPAKTUYECKHA OOJIBIION KO OUIIMESHT YCUICHUS?

SABnsercs mu MCAP 30HHOTO peryimpoBaHus peakTopa aBTOHOMHOH, nin kaHansl JIAP pabotator
B CBSI3aHHOM PEXHUMeE?

Bbyner nu nannass MCAP ycroitunBa npu oTpaboTKe JOKaJbHBIX BO3MYIIEHUH PEaKTUBHOCTH?

Ot kakux (akTOpOB 3aBUCUT Ka4eCTBO PETyIUpOBaHUs B KaHanax JIAP?

[Touemy TOUHOCTB peryaupoBaHus GOPMBbI pacipeeeHUsI HEHTPOHHOTO MOTOKA 37€Ch HE MOYKET
OBITh BBICOKOI?

DK3aMeH

Bormpocs! Ha 5Kk3aMeH:

1.

[Tpuntun agantanuu. TUIBl aJaNTUBHBIX CHCTEM.
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DopMyIMpOBKA MPUHIIMIIA HHBAPUAHTHOCTH U ero peanusanus B CAY pa3nuyuHbIX THIIOB.
Omnpenenenne MaTpuuHbIX nepegatounsix Gyaknuit MCAP: Gy(p), Gq(p).

OmnpeneneHue  CHUCTEM  DKCTPEMAJbHOIO  PETryJIMpOBaHMs, HMX  CTPyKTypa,  IIOHATHE
KBa3UCTAIIMOHAPHOI'O PEKMUMA U CPEACTBA €T0 JOCTUKEHUS.

DopMyIMpOBKA MPUHIIMIIA HHBAPUAHTHOCTH U ero peanusannsd B CAY pa3nuyuHbIX THIIOB.
THIBI MHOTOCBSI3HBIX OOBEKTOB, IEPEX0/1 K KAHOHWYECKOMY P-Tumy.

Onpenenenue grad F B 3kcTpeManbHBIX CUCTEMAX 10 METOJY CHHXPOHHBIX JETEKTOPOB.
Pemenuie nosMnHBapuaHTHOM 3a7auu B olHOMEpPHBIX CAY.

CooTHOLIEHNE NOHATUI NHBAPUAHTHOCTH U aBTOHOMHOCTH B MCAP.

1.Onpenenenne grad F B sKkcTpeManbHBIX cucteMax 1o Metony auddepennupoBanus F mo
BPEMEHH.

YcnoBus pusmdeckoi peaau3anuu a0COIIOTHO HHBAPUAHTHBIX CHCTEM.

[Ipunuun neyxkanansHoctu b.H.ITletpoBa B MCAP.

Onpenenenne grad F B 3KCTpeMaIbHBIX CUCTEMaX MO METOAY 3alIOMUHAHHS IKCTPEMyMa.
Pemenne 3a1aun MHBapUaHTHOIO yNpaBicHUs B oqHOMepHBIX CAY.

Metoap! ananusa nuHelHbIXx MCAP, o6nactu ux npumMeHeHus..

MeTopl opranu3anuy IBUKEHUS IKCTPEMAIbHBIX CUCTEM K ITOJIOKEHHIO SKCTPEMYMA.
VYcenoBust husndeckoit peanusaiui abCoTOTHO HHBAPHUAHTHBIX CUCTEM.

Merton HaiikBucra mng anannza MOCAP.

OreHka ycTOMYMBOCTH B MaJIOM 3KCTPEMANIbHBIX CUCTEM, pabOTAIOIIMX IO METOly TPaIuEHTA.
Pemenne 3a1aun MHBapUaAHTHOTO yIpaBieHUs B oqHOMEpHBIX CAY.

Meton nexommnosunuu ais ananuza MOCAP.

[TocTpoeHne aganTUBHBIX CUCTEM C 3TAJIOHHOW MOJIETIBIO.

dopMyIMpOBKa MPUHIIUIIA HHBAPUAHTHOCTH U ero peanuzauus B CAY pa3inuuHbIX THIIOB.
Anamu3 quHaMuku CHC ¢ 3aMKHYTBIM KOHTYPOM HacTpoiiku no AUX.

Pemienne nmonmmHBapraHTHOM 3a1a4u B OMHOMEPHBIX CAY.

[TonsiTHE yCpPEAHEHHOTO M OTHOCUTEIBHOTO JBMXKEHMS B cUMMeTpUUHbIX MOCAP.

Cucremsl ¢ nepemMeHHol cTpyktypoil. Cunrtes CIIC metonoMm ¢a30Boil MIOCKOCTH.

VYcnoBus pusnueckoi peanuzanun abCoOIOTHO NHBAPUAHTHBIX CUCTEM.

Merton Kpacosckoro miis ananuza antucuMmmeTpudHbix MOCAP.

Cunre3 CIIC ¢ UCKyCCTBEHHBIM BBIPOXKACHHBIM JIBUJKEHUEM.

Pemenue 3a1aun ”HBapUAHTHOTO yIpaBieHUs B ogHOMepHbIX CAY.

[TonsTHe aBTOHOMHOTO pekuma padotsl B MCAP.

[Ipeamer W 3amaya Teopum WHBApPHAHTHOCTH. DOPMYIMPOBKA MPHUHIUIA aOCOIIOTHOU
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MHBApPUAHTHOCTH.
OrmpezenieHre CUCTEM, WHBAPUAHTHBIX 10 € CTeneHb IOCTHKEHHMS MHBAPUAHTHOCTH B 3TUX
CHCTEMAaX.

Metoapl peanuzanny aBTOHOMHOro yrpasieHuss B MCAP.

®opmyMpOBKa MPUHIIMIIA MHBAPUAHTHOCTHU U ero pean3anus B CAY pa3in4HbIX THUIOB.

OlneHKa yCTOMYMBOCTH CUCTEM, HHBAPUAHTHBIX JIO €.

Cunres aronomuoir MOCAP metonom UIIC.

MeTo/bl CO3/1aHMs CKOJIB3SIIET0 PeKUMa B aJJalITUBHBIX CUCTEMaX.

Omnpenenenne Typyr B CHCTEMaX, HHBAPUAHTHBIX JIO €.

Cucremsl, Jomyckaronue OecKOHEYHOe yBelndeHue koddduimenra ycuneHus 6e3 HapylieHUs
YCTOMYHBOCTHU. Y CIIOBUSI YCTOMYMBOCTH.

Cunre3 CIIC ¢ uckyccTBEHHBIM BBIPOKIECHHBIM JIBUKECHUEM.

Pemenwne 3a1a4i HHBAPUAHTHOTO YIIPABICHUS B KOMOMHUPOBAHHBIX CUCTEMAaX CTAOMIN3aIUH.
Haiitn Heynpansiemblie u HeHabmo1aeMbie Moibl B MCAP:

A1tz |
0A,, | B=lob,} C=Joc,]

Cucremsl ¢ nepeMeHHo# cTpykTypoil. Cunrtes CIIC metonoMm (a30Boil MIOCKOCTH.
Pemienue 3a1auy ”HBApUAHTHOTO YIPABJIECHUS B KOMOMHUPOBAHHBIX CIEIAIIMX CUCTEMAX.
[TpuHIMI IBYXKAHAJIBLHOCTU U €0 IPUMEHEHHE Ul CHHTe3a aBTOHOMHBIX MCAP.
Cucremsbl, Jornyckamoomue OECKOHEYHOE YBEIMUYeHHE KOod(pQHIMEeHTa ycuiaeHHs 0e3 HapyIIeHus
YCTOWYMBOCTHU. Y CIIOBUS YCTOMYMBOCTH.
Pemenue 3anaun naBapuanTHOro ynpasieHus B MCAP.
Metonom nByxkananbHocTH Haith UIIC K12(p) u Ku(p) B asymepHoit MCAP ¢ o6bektom P-
tuna. HanmosxeHune cBsizell B MaTpHUILIE PETyIsATOpa IPOU3BOIBHOE.
Omnpenenenne grad F B skcTpemManbHBIX cucTeMax 1o Metony nuddepeHipoBanus F no BpeMeHu.
[TocTpouTh CTPYKTYpHYIO CXEMYy CHCTEMBbl, HAalTH YCIOBHs MHBapuaHTHOCTH X; oT F1 u F;
OJIHOBPEMEHHO:

A (P Xy = Ay ™ X3 =B "y

A1 "Xyt Agp "X Ay X =By TRy + ()

31 X1 A3 "Xy T Agg " X =By TRy
Haiftu ycnoBusi aBTOHOMHOCTH @1 OT A2 B aBymepHoii MCAP ¢ o6bekrom P-tuna. Hanmosxenue
CBA3EH B PETYNATOPE — IPOU3BOJIBHOE.
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54. Haittu UI1C K12, ucxoas u3 ycaoBUi aBTOHOMHOCTH (2 OT A1, i1 AByxkaHabHOU MCAP. Casi3u
B 00BEKTE TpSIMBIC, CBSI3b MEXKIY PErysITOpaMH HIET C BbIxoda 1-ro oObeKkTa Ha BXOA 2-TO
perynsaropa.

55. Pemenue 3anaun nHBapuaHTHOro ynpasieHus B MCAP.

56. Cucremsbl, Jomyckawiue OSCKOHEYHOE YBENIMYCHHE KOI(P(GUIMEHTAa YCHJICHUS 0e3 HapyIICHHs
YCTOWYHUBOCTHU. ¥ CIIOBUSI YCTOMYMBOCTH.

57. TlpobGiema ympasisiemocTd 1 Habmomaemoctd B MCAP. MeTton nepeMeHHBIX COCTOSTHUS.

58. MeToapI OpraHU3aIuy IBIKEHUS IKCTPEMATBHBIX CHCTEM K MTOJIOKCHUIO SKCTPEMyMa.

59. VYcnoBus ¢usnueckoit peanu3anuy a0COMIOTHO HHBAPUAHTHBIX CHCTEM.

60. Haiitu HeynpaBisieMbie 1 HeHaO01aeMbie Mokl B MCAP:

0
M

Ay, ; EZ[blbg}; C:[O’CQJ.

5. Meroanueckue yka3aHus o npoueaype oueHuBaHusl
Ilpoeooamcea memoouueckue mamepuansl (npoyedypovl NPOBEOEHUs) KO 6CeM OUECHOUHBIM MEPORPUAMUAM:

OueHoYHbIe MeponpusaTHS

l'lpouenypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATUHHA U HEe00X0IMMbIe METOIHYECKHE YKazaHusi

1. KonTponbnas padota

KonTposnbHast paboTta — NUCbMEHHOE 3a/laHu€, BBINOJHIEMOE B YCIOBHUSX ayIUTOPHON pabOThI ais
MPOBEPKU YMEHUW MPHUMEHSATH MOJTYyYEHHbIE 3HAHUS ISl PEIICHUS] KOHKPETHBIX 3a/lay ONpPeNe€eHHOTO
THUIIA TI0 pa3zeny.

Bpewms BeinonHeHus: B TeueHUU— 30 MUHYT.

KonTponbHas paboTa npeamnonaaraeT Halu4ue ONpeIeIeHHbIX OTBETOB.

IIpu oueHke ompenenseTcss MOJHOTAa W3JIOKEHUS  Marepuana, KadecTBO, YETKOCTh U
MOCIIEI0BATEIBHOCTD U3JIOKEHUS MBICIIEH,

KonTponpHast paboTa olieHuBaeTCs Mo NATHOAJUTHLHOH IIKAaJIe.

2. 3amuTa 1ab0paTopHO padoTEI

3amuTa BRIOJIHEHHOH TabopaTopHO paboThI OCYIIECTBISIETCS B YCTHOM (hopMe.
[IpenoaBaTens MPOBOJUT OLIEHUBAHKE HA OCHOBAHUH MUCbMEHHOI'0 OTYETa 110 JIabopaTopHOH padoTe,
a TaK)KC OTBCTOB Ha 3a/IaHHBIC BOITPOCHI.
o pe3ynbTaTam 3alUThl CTYIEHT MOJIy4aeT Oajuibl, KOTOPbIE CKJIAJBIBAIOTCS X COCTABIISIOIINX
—  BBITIOJIHEHUE UHINBUAYATBLHOTO 3a/IaHUS 110 J1a00paTOpHOI paboTe B TOJHOM 00BEME;
— YeTKOCTh M TeXHHYECKas IIPaBUIBHOCTH O(OPMIICHHS OTYETA;
— YPOBEHb ITOJITOTOBKH IIPH 3AIIUTE, T.€. YCICIIHbIC OTBETH HA 33JaHHBIC BOIPOCHI;
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IIpoueaypa npoBeeHUsI OLEHOYHOTO MEPONPHATHS U HEOOX0IUMbIe METOIHYECKHE YKA3ZAHUS

— CPOK CJa4u OTYCTA.

DK3aMeH

DK3aMeH M0 JUCHUIIIMHE MPOBOAMTCS MO PACIHCAHHIO CECCUU B MHCBMEHHOW (opMme Mo OuieTam.
buner conepxut 3 TeopeTnyeckux Bormpoca. BpeMst BeInoiHeHUs 2 yaca.

TpeOoBaHUe K 3K3aMEHY — 1aTh pa3BEPHYTHIC OTBETHI HA MTOCTABICHHBIE BOIPOCHI B OUJIETE.

[lo 3aBepiieHHIO MUCBMEHHOTO JK3aMEHa IpenoJiaBaTesib MPOBOAUT cOOEceOBaHUE C KaKIbIM
CTYJICHTOM.

[IpoBepka crmocoOHOCTH CTYAEHTa OCYILECTBJISETCS Ha OCHOBAaHMM OTBETOB Ha OWJIET U 3aJJaHHBIX
JOTIOJTHUTEIBHBIX BOITPOCOB.

[IpenogaBaTens OIEeHUBAET OTBETHI HA BOIPOCHI OMjIeTa B COOTBETCTBUH ¢ KpuTepusmu B 11.3. (Illkana
JUTSI OLICHOYHBIX MEPOTIPUATUN SK3aMEHA).

OObsBrieHHEe Pe3yabTATOB MPOU3BOAUTCA B JI€Hb JK3aMeHAa. Pe3ynbTaThl arTecTallii 3aHOCATCS B
9K3aMEHAIMOHHYIO BEJOMOCTh M 3a4ETHYIO KHUKKY CTYJICHTA.




