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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

E.IO.

: Bnageney Cunpgoposa E.1O.
IIpenonaBarenb M3l ¢ Waervdnratop ROdeebced-5idorovayy-923dc6as CupnopoBa
(1OJKHOCTB) (moxmnuce) (pacudpoBka
TTO/ITUCH)
COI'JTIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB w Ceepenua o Bnagensue L3N M3 A B
00pa3oBaTebHOM Bragered BobpaKos AB. .
IIPOTIPaMMBI Vaervkarop | R2CO0FA15-BobriakovAV-70dec 173 bob6psikoB
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

w CeepeHuna o snagensue U3MN M3K A B
3aBeHyIOH-IHH . Bnageney Bobpskoe A.B. T
BBIHyCKaIOH_[eI/I Kaq)e[[pbl WaeHTuduraTop R2c90f415-BobriakovAV-70dec1fd BO6pHKOB

(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-2 CnocoGen hopMyaupoBaTh 3aa4M YIIPaBICHUS B TEXHUUSCKUX CUCTEMaX U
000CHOBBIBATh METO/Ibl UX PEIICHUS
NJI-1 JleMoHCTpUpYET 3HAHUE METO/IOB PELICHUS 3a]a4 YIPABICHUS B TEXHUUECKIX
cucreMax

2. OIIK-8 CriocoOeH BBIOMPATh METOJIBI M pa3paldaThiBaTh CUCTEMBI YIIPABICHUS CJI0KHBIMU
TEXHUYECKUMH 00BEKTAMHU U TEXHOJOTUUECKUMHU MPOIecCaMu
NJI-1 JleMoHCTpUpPYET 3HAHUE MPUHIUIIOB, AITOPUTMOB ¥ METOJOB YIIPABIEHUS MPOIleCCaMU
CJIO’KHBIX TEXHUYECKUX OOBEKTOB
NJI-2 Moxet 060CHOBaHHO BBIOUPATh METO/BI YITPABJICHHUS MTPOLIECCAMH CIIOKHBIX
TEXHHYECKHUX 00BEKTOB, pa3padaThiBaTh (DYHKIIMOHAIBHBIC U CTPYKTYPHBIC CXEMBI CUCTEM
yIpaBIeHUS

1 BKIIFOYACT:
JJIS TEKYIIEro KOHTPOJIA YCIIEBACMOCTH:

Dopma peanuzanun: [Tncemennas padora
1. «TecT Ha 3HAHUE OCHOBHBIX TEPMHUHOB TEOPHU ONTHMAIILHOTO YIIPABICHHUS
(TectupoBanue)

®opma peanuzaru: CmenranHas hopma
1. «Pemenue 3ama4 ontuManbHOro yrpasienus» (Kontponbhas padota)

®Dopma peanuzaruu: YctHas hopma
1. 3ammTa naboparopuoii padotsl Ne 1 «Heob6xoaumMblie ycmoBus JUTsl 3a]]a4K ONITUMU3AIUN
JMHAMUYECKUX CHUCTEM Ha OCHOBE ypaBHeHUH Ditnepa-Jlarpanxa» (JlaboparopHas paboTa)
2. 3ammuTa nadoparopHoii padoTsl Ne 2 «HeoOxo1umMblie yCIOBUs JUTsl 3a]1a4H ONITUMU3AIUN
JMHAMUYECKUX CHCTEM Ha OCHOBE MpUHIUNA MakcumyMay (JIabopatopHas pabora)
3. 3ammra nabopaTtopHoi padboTsl Ne 3 «3agada oNnTUMAIBLHOTO OBICTPOICUCTBUS TIPH
COMMKEHUM IBYX JIBUXKYIIMXCS 00bekToB» (JlabopaTopHas pabora)
4. 3amuta maboparopHoit paboTsl Ne 4 «Onpenenenre oNTUMaIbLHON CTpAaTEruu JJIs
JMCKPETHOT'0 MHOTOIIIaroBoro mporecca» (Jlaboparopuas pabota)

BPC aucuuniauHbl

3 cemectp
Beca KOHTpOIbHBIX MeponIpusATHil, %o
N — Wnpnexc KM- | KM- | KM- | KM- | KM- | KM-
AACT AER KM: 1 2 3 4 5 6
Cpox KM: 4 8 12 12 15 15

[TocranoBka u dhopManu3aius 3agad
ONTUMAIBHOTO YITPaBICHUS




[TocraHoBKa 1 hopMaH3aIus 3a1a4d

+ + + + + +

ONTHUMAaJILHOTO YIIPaBJICHUS
MeTobl KITaCCUYECKOT0 BAPUALIUOHHOTO
HCYUCIICHUSI
MeTo1bl KJIIACCUYECKOTO BApUALIMOHHOTO " + +
HCYUCIICHUSI
[TpuHuun Makcumyma
[IpuHIIMT MakcuMyMa + + +
Meton TMHaMHYECKOro MPOrpaMMHUPOBAHUS
Metoa TMHAMUYECKOTO TPOTPaMMUPOBAHHUS + +

Bec KM: | 20 15 15 15 15 20

$O61mast yacte/J{j1st MPOMEKYTOUHOMN arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLUIUIMHE
OIIK-2 U-lonk-2 JemoHcTpupyer | 3HaTh: «Tect Ha 3HaHUE OCHOBHBIX TEPMUHOB TEOPUU ONTHUMAIBHOTO YIIPABICHU»
3HaHUE METOAOB pEILICHUs | OCHOBHBIE ONPEAEICHUS U (Tectupoanue)
3a/1a4 YIPABIICHUS B | TEPMHUHBI TEOPUH 3amura maboparopHoii pabotel Ne 4 «OnpeneneHne onTuMaIbHON
TEXHUYECKUX CUCTEMAaxX ONTUMAJILHOTO YIIPABJICHUSI | CTpATEruy JUIsl JUCKPETHOIO MHOI'OIIAroBoro mnpoueccay (Jlaboparopnas
YMeTb: pabora)
IIPUMEHATh METO/]
JMHAMHYECKOT 0
[IPOrpaMMUPOBAHUS TS
pelleHre AUCKPETHBIX 3a1a4
ONTUMU3ALNHU
OIIK-8 N-lonk-s JlemoHcTpupyer | 3HaTh: 3amuTa 1abopatopHoi padoTsl Ne 1 «HeoOxoaumele ycioBus A 3aa4u
3HaHUE NPUHIMIOB, | ypaBHEeHUs Dilnepa- ONTHMHU3ALMH JUHAMHYECKHUX CHCTEM Ha OCHOBE YpaBHEHUH Jiepa-
aNrOpuTMOB W MeTozoB | Jlarpanxka Kak Jlarpanxa» (JlabopaTopnast pabota)
yIpaBJIeHUs]  TPOLECCaMHU | HEOOXOIUMBIE YCIOBUS 3amura 1aboparopHoi paboThl Ne 3 «3amaya ONTUMAIBHOTO
CIIOKHBIX TEXHUYECKUX | 3a7a4 ONTUMHU3AINU CUCTEM | ObICTPOJIEHCTBUS IPU CONMMKEHUH JIBYX JBUKYIIUXCS OOBEKTOBY
00BEKTOB aBTOMATHYECKOTO (JTabopaTopnas pabora)
yIpaBlIeHUs
YMers:
(hopMHupOBaTh YpaBHEHUS
HEOOXOAMMBIX YCIIOBHH U
MIPOU3BOJIUTH PACUYEThI
ONITUMAJIBHBIX 3aKOHOB
yIpaBlIeHUs
OIIK-8 N-2or1k-8 Mosxer | 3HaTh: 3amura 1aboparopHoi paboTsl Ne 2 «HeoOxoaumble YCIOBHS I 3a]ja4u
000CHOBAHHO BBIOMpATh | COJEpKATENIbHbIE 3JIEMEHThl | ONTUMU3ALMN AMHAMUYECKUX CHCTEM Ha OCHOBE NMPUHIMIA MAaKCUMYMa

5




METOIBI
mporeccaMmu
TEXHUYECKHUX
pa3palaTbIBaTh
(G yHKIIMOHATBHBIC u
CTPYKTYPHBIC CXEMBbI CHCTEM
yIpaBICHUS

YIIPaBJIEHUSA
CIIO’KHBIX
00BEKTOB,

(dbopmupoBanus
raMUJIbLTOHHAHA IS
OIpEelIEICHUS YCIOBUN
ONITUMU3AINH TTPUHITATIA
MaKcuMyma

VYMeTs:

Ha OCHOBAHUHM HCXOIHBIX
JaHHBIX 3a7a4d
000CHOBAaHHO U30UPATh
ONTUMAaJIbHBIA TOIYCTUMBIN
METO/ pEUICHUS U COTJIaCHO
METOJly COCTaBIIATh
yYpaBHEHUS TSI
ompeIeICHUST ONTUMAIBHOTO
YIPABJICHUS

(JTaboparopnas padota)
«Pemienue 3a1a4 ontTuMaibHOTO ynpasieHus» (KonrponbsHas pabora)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. «Tect Ha 3HaHHE OCHOBHBIX TEPMUHOB TEOPUH ONTHMAJIBHOI0 YIIPABJIEHUSD)

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeeHusi KOHTPOJIBLHOr0 MeponpusaTHA: PaboTa BHIMONHIETCS 110 BapHaHTaM, BO
BpeMsl JIeKIMU. TecT COCTOUT U3 JIBYX 4YacTeil, B Kaxaoil mo 5 3amaHuid. K kaxmoMy 3agaHuio B
gacth | JaHBl HECKOJBKO OTBETOB, M3 KOTOPHIX HY)XHO BBIOpPATh OJWH IMPaBWIbHBIN. PernieHue
3aJIaHUK YaCcTH 2 HYKHO BITMCATh B MIPEAHA3HAYCHHOE JJI HETO ToJie. Bpems Ha nmpoBeeHne Tecta
- 30 MUHYT.

Kpatkoe cogepxanue 3aiaHus:
TecTupoBaHue HAIPABJICHO HA IPOBEPKY 3HAHUSA OCHOBHBIX OIPEJECICHUN U TEPMUHOB TEOPUH
ONTUMAJILHOTO YIIPaBJICHUs], @ TAK)KE HA IPOBEPKY 3HAHMsI He0OX0oAUMBIX ycioBuil 30Y Ha
OCHOBE BapHallMOHHOI'O METO/A.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OCHOBHEBIE OIIPCACIICHUA U 1.Kak Ha3wIBaeTcst 3aZla4ya ONTUMAJIbHOT'O YIIPAaBJICHHA, B
TEPMHHBI TEOPUU ONTUMAIBHOTO KOTOPOW HE 331aHO0 KOHEYHOE COCTOSIHUE 00BEKTa?
yIpaBiIeHUS 2.Yto0 Takoe 3kcTpemMaib?

3.I[J'I${ 4Uero COCTaBJIACTCH JIarpaHKUaH IIpU pCIICHUA
3ala4i ONITUMAJIBHOI'O YIIPABJICHHA Ha OCHOBC
BaprualiiOHHOTI'O HWCYHCIICHUA?

4 Kak B 3aJ1a4e CTaTHYCCKOM ONTHMHM3AIINH C
OrpaHUYCHUAMHA HA3bIBACTCH YCIIOBHUC

AE()=0.i=Lk.

1

rie K — 9uciio orpaHnYeHnil BU1a HEPaBEHCTB?

a) Oe3yclnoBHOE

0) CTallMOHApHOCTH

B) JOTOJIHAIOUIEH HEXXECTKOCTH

r) Dilnepa

5.Kak 0603HauaeTcss MHOKECTBO HEMPEPHIBHBIX HA
HEKOTOPOM OTpe3ke [a,b] pyHKkIuii?

a) Cy([a.5]) 8) C'([a.b])
B) Gy([a.b]) r) C°([a.b])

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. TecT cunTaeTcs BHIIIOJHEHHBIM Ha OLICHKY
«OTJIUYHO», €CJIN JaHbI ITPABUJIBHBIC OTBCTHI HC MECHEC YEM Ha 90 % BOITPOCOB TECTA.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 710
Onucanue xapaxmepucmuxu 6binoaneHus sHanus: TecT cuuTaeTcs BbIIOJIHEHHBIM Ha OLEHKY
«XOpOILIOY», €CIIM BHITIOIHEHBI CIIETYIOIINE YCIOBHS: JaHbl IPAaBUJIbHBIC OTBETHI - HE MEHEE YeM Ha
80 % BorpocoB u3 1-0i1 yacTu Tecta u - He MeHee yeM Ha 60 % Bonpocos u3 2-it yactu. Wnn
HA00O0pOT: - He MeHee ueM Ha 60 % BompocoB u3 1-oif yacTu Tecra u - He MeHee yeM Ha 80 %
BOIIPOCOB U3 2-11 4acCTH.

Ouenxa: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu vinoineHus sHanus: TecT cuuTaercs BIIOJIHEHHBIM Ha OLEHKY
«YJIOBJIETBOPUTEIHLHO», €CIIU BHIMOJHEHBI CIIEYIOUIUE YCIOBUS: JaHbI PABUIIbHBIE OTBETHI - HE
MeHee yeM Ha 60 % BompocoB u3 1-oi yactu tecta u - He MeHee ueM Ha 40 % BonpocoB u3 2-i
YacTH, MPU 3TOM CYMMAapHBIN MPOLIEHT MPaBUIBLHBIX OTBETOB HA BOIIPOCHI U3 00EHMX YacTeil Tecta
He MeHblue 60-tu %.

KM-2. 3amuTa 1a6opaTtopHoii padotrsl Ne 1 «Heo0xogumbie ycioBusi AJ1s1 3a1a4u
ONTUMHU3AUMHU JUHAMMYECKUX CHCTEM HA OCHOBe YPaBHeHHUil Jiljiepa-Jlarpan:ka»

®opmbl peanusanun: YcrHas popma

Tun KoHTpOIBLHOTO MeponpusaTus: JlaboparopHas padora

Bec kouTposabHoro meponpusitust B BPC: 15

IIpouenypa npoBeaeHnsi KOHTPOJIbHOrO MeponpusaTus: JlabopatopHas paboTa NpUHUMAETCS K
3alUTe MpU HAJIWYUH OT4YeTa, O(OPMIEHHOTO B MHCbMEHHOM Buje. Kaxxaomy wieny Opuraabl
BBIIAFOTCS BOTPOCHI Ha 3aIIUTy. 3alluTa MPOBOAWTCS B YCTHOW (opmMe B BUIEC MOATOTOBKH U
U3JI0’KEHUS Pa3BEPHYTOr0 OTBeTa. Bpems Ha moAroToBKy oTBeTa — He Oonee 30 MUHYT.

Kpatkoe cogep:kaHue 3a1aHus:
Llenb paGoOTHI: MOTyYEeHNE MPAKTUYECKUX HABBIKOB COCTABJICHUS YpaBHEHU Ditnepa-
Jlarpanxa npu peuieHnH 3a1a4 ONTHMAaJIbHOTO YIIPABICHUS.
JlaGopatopHasi paboTa COCTOMUT U3 ABYX YacTeH.
IlepBast gactb — pemenue 30V ¢ ukcuposannvimu KOHYamu 1 QUKCUPOSAHHBIM BPEMEHEM,
BTOpas yacTb — pemeHre 30V co c00600nbIM NPasvim KOHYOM U HePUKCUPOBAHHBIM
epemeneM.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: YpaBHEHUS Diinepa- 1.ITouemy 30V B BapHalliOHHOM MOCTaHOBKE SIBJIAETCS

Jlarpanxka  Kak  HeOOXOJMMbIe 3ajaueil Ha yCIOBHBIN SKCTpeMyM ¢GyHKunoHana? Kakum

yCIOBHS  3aAad  ONTUMU3ALUU 00pa3oM OCyLIeCTBISIETCA EPeXo Ha 0€3yCIOBHBII

CUCTEM aBTOMAaTHYECKOTO 9KCTpeMyM (yHKIHOHAaa?

yIpaBiIeHUS 2.3anummTe Bce He0OXOANMBIE YCIOBHUS IKCTpEMyMa
¢byHKuMOHAaNa B 3a1aue Jlarpanka ¢ HHTETrpajJbHBIMU
OTpaHUYEHUSIMHU.

3./ln4 kakoro MoMeHTa BpeMeHu pemenus 30Y
3aIMCHIBAIOTCS YCIIOBUS TPAHCBEPCAIBHOCTH? 3aNUIIINATE
UX.

4.Kakum 00pa3oM UCITOIB3YETCs YCIOBUE JTOTIOTHSIOMIEH
HexecTkocTu? Jl1 Kakux OrpaHUYEHUH 3TO YCIOBHE
3aMMChIBAeTCs ?

Onucanune MKAJbI OIICHUBAHUA:




Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku 6blN0OIHeHUs 3HaHUA: 3amuTa 1a00paTOpHON pabOTHl MPUHIUMAETCS C
OLIEHKOH «OTJIMYHOY, €CITH BBITIOJHEHBI CIICIYIONINE YCIOBHUS: - OTYET 110 JIAOOpaTOpHOU paboTe He
COJICPKUT OLTUOOK; - JaHBI MPABUIIBHBIC U TIOJHBIC OTBETHI HE MeHee ueM Ha 90% BompocoB Ha
3amuTe padboThI.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmukuy 6bIN0OIHeHUs 3HaHUA: 3amuTa 1a00paTOpHON pabOTHl MPUHIUMAETCS C
OLICHKOM «XOPOIIIOY, €CIIN BBITOJIHEHBI CIEAYIOIINE YCIOBHS: - OTYET 10 JabopaToOpHOIl paboTe He
COJICP>KUT OIITUOOK; - JaHBI MPABUILHBIC U TIOJHBIC OTBETHI HE MeHee YeM Ha 80% BOMpPOCOB Ha
3amuTe padboThI.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakxmepucmuku bINOIHeHUs 3HaHUA: 3aluTa Ja00paTOpHON pabOThl IPUHUMAETCS C
OLICHKOW «YZOBJIETBOPUTEIBHOY, €CJIU BHITIOJHEHBI CIEYIOIINE YCIOBUS: - OTYET IO
nabopaTopHOl paboTe HE COACPKUT OMIMOOK; - TaHbI MPABUIIHHBIC M ITOJTHBIC OTBETHI HE MCHEE YeM
Ha 60% BOMPOCOB Ha 3alUTe PabOTHI.

KM-3. 3amuTra 1a6opaTtopHoii padotrsl Ne 2 «Heo0xogumbie yc10Bus AJ1s1 3a1a4H
ONTHUMM3ALMHN JMHAMHYECKHX CHCTEM HA OCHOBE MPUHIUIIA MAKCUMYMA)

®opmbl peaausanuu: YcrHas Gpopma

Tun koHTpOIBLHOTO MeponpusaTus: JlaboparopHas pabora

Bec kouTposabHoro meponpusitusi B bPC: 15

IIpouenypa npoBeaeHnsi KOHTPOJIbHOr0 MeponpusaTus: JlabopatopHas paboTa NpUHUMAETCS K
3alUTe MpU HAIMYUHM OT4YeTa, O(hOpPMIIEHHOr0 B MHCbMEHHOM BHue. Kaxnomy uieHy Opuraisi
BBIZIACTCS 110 TEOPETUUECKOMY BOIPOCY M 3ajaye. 3aliuTa IPOBOJIUTCA B YCTHOM (OpMe B BHJIEC
MOJATOTOBKUA U W3IIOKEHHUS pa3BepHYTOro oTBeTa. Bpems Ha MOAroToBKy oTBeTa — He Oonee 45
MHUHYT.

Kpartkoe cogep:xkanue 3aiaHuA:
[lenb pabOTHI: IOTYYEHNE MTPAKTUIECKAX HABBIKOB COCTABIICHUSI HEOOXOMMBIX yCIOBUI
MPUHIIUIIA MAKCUMYyMa.
JlaGopaTopHast paboTa COCTOUT U3 ABYX YacCTeil.
[TepBas yacTh — pemieHue 3adauu 6vicmpooeticmeus JUIsl TPAEKTOPUU C 3aKpenieHHbIMU
KOHYamu, BTOpas 4acTh — pEIIeHUE 3aJa4u onTuMainbHoro yrnpasienus (30Y) co c60600nbim
npagviM KOHYOM Y HeQYUKCUPOBAHHBIM 8peMeHeM, 3aTIUCAHHON 6 obuem suoe.

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3HATh: COAEPKATEIBHBIE JIEMEHTHI 1.Kakue orpaHnyeHus B HICXOIHBIX JAHHBIX MOKHO
dbopMupoBaHHUS ~ TaMUJIbTOHHAHA yuecTh npu penieHuu 30Y ¢ IpUMEHEHHEM NIPUHIATIA
JUIS onpeencHus YCIIOBUM MakcuMmyma?

ONTUMU3ALUU MPUHIUIIA 2.B kakux 30Y He0o0X0UMO yUUTHIBATh YCIOBUS
MakcuMyMa TPAHCBEPCAIBHOCTH? 3aNUIINTE aHAIUTUYECKUE

BBIPKECHUS YCIOBUN TPAHCBEPCAITBHOCTH ISl TIPABOTO
KOHIIA TPAeKTOPUU JBUKECHUS 0OBEKTA.

3.3anummTe aHATMTUYECKOE BBIPaXKEHUE TS
ramuibToHHaHa. OObICHUTE, KAKUM 00pa30M U3 3TOTO
BBIPXCHUS MOYKHO OTIPENICTUTh ONTHMAITHHOE
YIOPABJISIIOLIEE BO3JICHCTBHE.




4.ConepxaHue TEOpEMbI MPUHIIUIIA MAKCUMYMa.
5.Ilpumep 3amaum Ha 3aLUTY:

Tpebyetcs onpenenuTs 3KCTpeMalb, KOTOpast
MUHUMH3HPYET (PYHKIMOHAT

8
J(x(£)) = J‘ (2% +2x)dt —> min
0 All)c -

IIpU yCIOBUSAX:

%) <3, x(0)=2, €[0.8].

BTopoii koHel He 3aKperuieH.

Onucanne MKAJbI OIIEHUBAHUS:

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmukuy 6blN0IHeHUs 3HaHUs: 3amuTa 1a00paTOpHON pabOTHl MPUHIUMAETCS C
OLICHKOH «OTJIMYHOY, €CIIH BBITIOJHEHBI CIICIYIONINE YCIOBHUS: - OTYET I10 JIAOOpaTOpHOU paboTe He
COJICPKUT OIIUOOK; - 33]]a4a pelieHa MPaBUILHO; - JJAHBI MPABUJIHLHBIC U TIOJTHBIC OTBETHI HE MEHEE
yeMm Ha 90% BompocoB Ha 3a1UTE pabOTHI.

Ouyenka: 4
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmukuy 6blN0OIHeHUs 3HaHUA: 3amunTa 1a00paTOpHON pabOTHl MPUHIUMAETCS C
OLICHKOM «XOPOIIOY, €CIIN BBITOJIHEHBI CIEAYIOIINE YCIOBUS: - OTYET 0 JabopaToOpHOIl paboTe He
COJICPKUT OITUOOK; - 33J1a4a pPerieHa B OCHOBHOM IMPaBWIIBHO; - IAHBI PABUJIBHBIC U ITOJTHBIE
OTBETHI He MeHee ueM Ha 80% BOMpOCOB Ha 3anTuTe pabOTHI.

Oyenka: 3
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax. 60
Onucarnue xapaxmepucmuxu bINOJIHeHUs: 3HaHUs: 3aluuTa 1ad0paTopHO pabOThl MPUHUMAETCS C
OIICHKOW «YIOBJIECTBOPUTEIIHBHOY, €CIIH BBITIOJHEHBI CIICYIOIINAE YCIOBHUS: - OTYET T10
nabopaTopHOi paboTe HE COAEPKUT OMIMOOK; - CTYACHT HAMETHJI TPABHIIbHBIN MyTh PEIICHHUS
3aJ1a4¥, BEIIAHHOHM Ha 3aIUTY, JIMOO 10 YKAa3aHHIO MPEIoIaBaTess PeIII IPYTYIO 33/1a9y; - TaHbI
MIpaBIJIbHBIE U TIOJIHBIE OTBETHI HE MeHee YeM Ha 60% BOIPOCOB Ha 3aluTe paObOTHI.

KM-4. 3amura 1adoparopnoii padorsl Ne 3 «3aga4a onTUMAJbLHOIO ObBICTPOACHCTBHA
NpH COJMAKEHHH IBYX ABHKYIIHXCH 00bEKTOB

®opmbl peanuzanmuu: YcrHas Gpopma

Tun koHTpoIbHOrO Meponpusitus: Jlaboparopnas pabora

Bec koHTpObHOrO Meponpusitusi B BPC: 15

IIpouenypa npoBeaeHusi KOHTPOJIbHOr0 MeponpusiTusi: JlaboparopHas paboTa IpUHUMAETCS K
3alIUTe NMPU HAJIMYMU OTYEeTa, OQOPMIIEHHOTO B MHCbMEHHOM Bujae. Kaxnomy uieHy Opurajsi
BBIIAIOTCS BOMNPOCHI Ha 3allUTy. 3alluTa MPOBOAMUTCS B YCTHOW (opMe B BHUAE NOJITOTOBKU U
U3JI0KEHHUs1 Pa3BepHYyTOro oTBeTa. Bpems Ha moAroToBky oTBeTa — He 6osiee 30 MUHYT.

KpaTKOE CoA€CpKaHME 3alaHUA:
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Llenb paboOTHI: MOTyYEHNE MPAKTUUYECKUX HABBIKOB PEUICHUS 3a0auu Obicmpooelicmaus Ha
HpUMepe pelIeH s 3a1aui 00 ONTHMAILHOM MO OBICTPOICHCTBHIO BCTPEYE IBIIKYIIUXCSI
00BEKTOB.

KoHTposbHbIe BONPOCHI/3a1aHUA:

YMmerb: (opMupoBaTh ypaBHEHUS 1.3anummTe NCXOMHBIE JAHHBIE 3a0a49d 00 ONTUMAaIbLHOMN
HEOOXOIMMBIX yCII0BUI u BCTpeYE ABIKYIIUXCS 00BEKTOB (OMHMCaHUE Mpolecca
MIPOU3BOIUTH pacyeTsl JBIKCHUSI, TPAHUYHBIC YCIIOBHUS, OTPAaHUYCHUS,
ONTHMAJIbHBIX 3aKOHOB MOCTaHOBKY 3aJ1a4M).

yIpaBJICHUS 2.3amumure ucxonasle nanuasie 30Y 00 onTUMaIbHON

BCTpEYE ABIKYIIUXCSA 00BEKTOB Yepe3 KOOPIAHHATY
paccTosiHUs MEX1y HUMH (OMHCaHue mporecca
JBUKEHMSI, [PAHUYHbIE YCIOBUSI, OTPAaHUYEHUS).

3.B paccmarpuBaemoii 30V 3anummTe B NEpeMEHHbBIX
COCTOSIHUS TIPOLIECC IBHKEHUs, CPopMuUpyiiTe
raMHJIbTOHHAH U ONPEAETUTE ONTUMAIIBHOE YIIPaBIICHUE.
4.00bscHuTe przmueckuii cMbIca GopMel u*(t) u
MIPETIOKUTE AITOPUTM ONPEEIICHUS TOUEK
niepexsiroueHust u*(t) tl umt2.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmukuy 8bINOIHeHUs 3HaHUA: 3amuTa 1a00paTOpHON pabOTH MPUHIUMAETCS C
OLICHKOM «OTJIMYHOY, €CIIH BBITIOJIHEHBI CIICIYIONINE YCIOBHUS: - OTYET 110 JIAOOpaTOpHOU paboTe He
COJICPKUT OIITUOOK; - JaHBI MPABUILHBIC U TIOJHBIC OTBETHI HE MeHee ueM Ha 90% BompocoB Ha
3amuTe padboThI.

Ouyenka: 4
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 80
Onucanue xapaxmepucmukuy 6blNOIHEHUs 3HaHUA: 3alnTa Ta00paTOPHON pabOTH MPUHIMAETCS C
OLIEHKOM «XOpOIIIO», €CIIN BBIITOJIHEHBI CIEAYIOIINE YCIOBU: - OTYET Mo JabopaTopHOil paboTe He
COJIEPKUT OIIMOOK; - JTaHBI TPABUJILHBIC U MOJTHBIC OTBETHI HE MeHee ueM Ha 80% BOMpOCOB Ha
3amTe paboThlI.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuku 6bINOIHEHUs 3HAHUA: 3AIUTA TaO0PaTOPHON pabOTHI MPUHIUMALTCS C
OLIEHKOH «yZ0BJIETBOPUTEIILHOY, €CIIH BHIMOIHEHBI CIEAYIOUINE YCIOBUS: - OTYET 110
nabopaTopHOIl paboTe HE COAEPKUT OIINOOK; - 1aHbl IPABUJIbHbIE U TIOJIHbIE OTBETHI HE MEHEE YeM
Ha 60% BOMpPOCOB Ha 3alUTe PabOTHI.

KM-5. 3ammra nadoparopHoii padornl Ne 4 «OnpenesieHne onTUMAaJIbHON CTPaTeruu
JJIs1 AUCKPETHOT0 MHOTOIIIATOBOI0 MPOIECCa

®opmbl peaausanuu: YcrHas popma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeieHHs1 KOHTPOJIbHOr0 MeponpusaTus: JlaboparopHas paboTa MpUHUMAETCS K
3alIUTe NpU HAJIMYUHM OT4YeTa, O(OpPMIIEHHOTO B MUChbMEHHOM BHje. Kaxaomy uieHy Opuraibl
BBIJIAIOTCSI BONPOCHI Ha 3alIUTy. 3alluTa MPOBOAMUTCS B YCTHOW (opMe B BHUJE MOJATOTOBKH U
M3JI0’KEHUS pa3BEPHYTOr0 OTBeTa. Bpems Ha moAroToBKy oTBeTa — He Oosiee 30 MUHYT.
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Kpartkoe cogep:xkanue 3aiaHuA:
PaccmarpuBaeTcss MHOTOIIATOBBIH MTpOIIecC MepeBoa 00BbEKTa YIpaBICHH U3 HAYaIbHOTO
cocrosiHus X(0) B koneuHoe X(7) 3a ceMb 11aroB.
TpeOyercst onpenenuTh ONTUMATBHYIO TPACKTOPHUIO IBHXKEHHSI 00BbEKTa B IPOCTPAHCTBE
NEPEMEHHBIX COCTOSIHUS Ha OCHOBE MpuHIMNa bemimMana.

KoHTposibHbIe BONPOCHI/3aJaHUA:

YMeTs: MPUMEHSTh METO/I 1.ChopmynupyiTe U MOSICHUTE TPpaPUIECKU TPHHITUTT
JUHAMHYECKOTO benxnmana.

MPOrPaMMUPOBAHUS ISl PEIICHUE 2.00bsacHuTe rpaduyecKuil anroput™ pemenus 30Y
JIMCKPETHBIX 3a7a4 ONTUMHU3AIII JMCKPETHBIM MHOTOIIArOBBIM ITPOLIECCOM TTPHU

HEOOJIBIIOM KOJIMYECTBE TOUEK BO3MOXKHOTO COCTOSIHUSA
mporecca Xi Mpy JBUKEHUH ¢ KOHIA TPACKTOPHH.
3.Pacckaxute anroputm pemeHus 30Y TUCKpEeTHbIM
MHOT'OIIIATOBBIM MPOIIECCOM MPU OTPAHUYECHHOM YHCIIE
TOYEK BO3MOXHOT'O COCTOSIHUSI IPOoILecca NPU JIBUKEHUU
C Hayasa TPaeKTOPHUH.

4 Tlokaxkute Ha ipuMepe rpadudeckoro pemenus 30Y
COKpAIIICHHE YMCIIa BEIUUCICHUN C TPUMEHEHUEM
npuHnuna bemimana.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmukuy 8blN0OJIHEHUs 3Hanua: 3alnTa 1abopaTopHOi paboThl MPUHUMAETCS C
OLIEHKOM «OTJIMYHOY, €CITH BBITIOJIHEHBI CIIEAYIONINE YCIOBHUS: - OTYET 110 JJAOOpaTopHOU paboTe He
COJIEP’KUT OLIMOOK; - JaHbI IPABUJIbHBIE U MTOJHBIC OTBETHI HE MeHee yeM Ha 90% BompocoB Ha
3a1uTe paboThI.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmukuy 6blNOJIHEHUs 3HanuA: 3alnTa 1abopaTopHOi paboThl MPUHUMAETCS C
OLIEHKOM «XOPOIIIOY», €CIIM BBIITOJIHEHBI CIEAYIOIINE YCIOBHS: - OTYET 1o JabopaTopHOii paboTe He
COJIEP’KUT OLIMOOK; - JaHbI IPaBUJIbHBIE U MTOJHBIE OTBETH HE MeHee 4eM Ha 80% BOmpocoB Ha
3a1uTe paboThI.

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu bINOJIHeHUs: 3HaHUs: 3auuTa 1ab0paTopHOi pabOThl MPUHUMAETCS C
OLIEHKOH «yZ0BJIETBOPUTEIILHOY, €CIIH BBIMOJIHEHBI CIIEAYIOIINE YCIOBUS: - OTYET 110
nabopaTopHOU paboTe HE CONEPKUT OLIMOOK; - JaHBI TPABUJILHBIC U MOJTHBIC OTBETHI HE MEHEE YeM
Ha 60% BONPOCOB Ha 3aIUTE PAOOTHI.

KM-6. «Pemenne 3a1a4 onTUHMAJIbHOIO YIPABJICHHU)

®opmbl peanuzanun: Cvemannas Gopma

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeieHHs1 KOHTPOJIBLHOr0 MeponpuaTusi: KoHTposnbHas paboTa BBIIOIHIETCS O
BapraHTaM B (hopMe JTOMaITHero 3agaHus ¢ opopMiIeHHeM OTYeTa. 3aluTa OT4eTa MPOBOJUTCS B
yCTHOM (hopMe B BUJIE€ OTBETOB Ha BOMPOCHI 110 PEIICHHBIM 33/1a4aM.

KpaTKOE CoA€cpKaHME 3alaHUA:
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KonTponbHast paboTa BKIIOYaeT B ce0sl IBE 3a/1a4¥ U3 Pa3INIHBIX Pa3/IeioB Kypca.

KoHTposibHbIe BONPOCHI/3aJaHUA:

VYMeTh: Ha OCHOBAHHUH HCXOIHBIX 1.Bapuanr 1:

MaHHBIX  3a7gayd  OOOCHOBAHHO 3amaua 1

n3bupathb OIITHUMAJIbHBIH TpeOyeTcst onpenenuTh ONTHMAIBHOE YIIPABICHUE U
JOMYCTUMBIA METOJl pEIICHUS U ONTUMAJIBHYIO TPAEKTOPHIO B 3aj1a4€, UMEIOIICH
COTJIaCHO  METOJy  COCTaBJIATh CJIEIYIOIINE UCXOIHBIC JaHHBIC:

ypaBHEHUs Uil ONpeIeieHUs

OIITUMAJIBHOI'O YIIPABJICHUA ;—f- ax = bll o

x(0)=c, x(0)=d, x(7)=e,
KpUTEpUN ONTUMHU3ALNH -

)
i

ou’dt —> extr
0

(TTapamerpsr @, b, €, d, € 1 g 3amar0TCs 10 BApHAHTAM. )

3agaua 2

Ha ocHoBaHuM MeToa TMHAMUYECKOTO
IIPOrpaMMHUPOBAHMSI OIIPEIAEIIUTE ONTUMAIBHOE
ynpasieHue u*(t) u 3anucarb ypaBHenue ['amunbroHa-
SxoOu u1s caenyromei 3aaauu:

2y = 4G, -2

x, =10u,
v
= I(Sxf +3x; +2u° )dt — min,
0

lu|< 7.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 95
Onucanue xapaxmepucmuxu evinoineHus sHanus: KoHTposbHas paboTa cYUTaeTCs BHITOTHEHHON
Ha OIIEHKY «OTJIMYHOY, €CIM B 00CHX 33J]a4ax TMOJYICH BEPHBIH OTBET M PEIIeHUs 000CHOBAHEI.
JlomycTuM MakCUMyM OJTUH HEIOYeT.

Ouyenka: 4
Huodicnuii nopoe eévinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku vinonnenus snanus: KoHTpoiabHas paboTa CUMTASTCs BHITIOJTHEHHOM
Ha OICHKY «XOPOIIIO», €CIIU OJIHA U3 33J]au PelIeHa ¢ HeOOIBITMMH PACYCTHBIMU OITHOKAMHU, HO
IIPU ATOM AJITOPUTM pEIleHHsI 00enX 3a]1au BBIOpaH MPaBUIIBHO.
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Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakxmepucmuxu evinoanenus snanus: KoHTposibHas padoTa cCUMTaeTCs BBIIIOJTHEHHON
Ha OLIEHKY «YJOBJIETBOPUTEIBHOY, €CIIK 00€ 3aJauH PelIeHbl ¢ HeOOIbIIUMU PAaCUETHBIMU
OLIMOKaMU, HO IIPU ATOM QJITOPUTM UX PELIEeHUs BBIOpaH MpaBUIIbHO, UJIU €CIIU B OJIHOM 3a/1a4e
MOJTy4€H BEPHbIN, 000CHOBAaHHBIN OTBET, a JJIsl BTOPO 3a/1a4Ml CTYIEHT HE CMOT HalTH
NPaBUIBHBINA MTyTh PELICHUS.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

ViBepxaaw:
SK3AMEHAITHOHHBIN BHJIET Ne 1 3aB. kadenpoi
VUT
Maun Kadenpa YIpaBIeHHT H HHTELIEKTYaTbHBIX TEXHOTOTHH

JAuciHiLTHEa — ONTHMATEHOE YIIp aBIeHHe
HNBTHU 20 1.
1. BEIBOJ ypaBHEeHHH NPHHIHNAMakCHMyMaa1s 30V ¢

3aKpeILTeHHBIMH KOHIIaMH. OTIpesieieHHe (opMbl ONTHMATBHOTO
YIIPABICHHS.

2.3agava.
OInpeeTHTh ONTHMATBHYI0 TPASKTOPHIO IBHKEHHA 00BEKTa B
3amaqde:

{.g =,

2 =u.

7

J = [dt=T - min,

uel-11],

x0=4. x(D)=0.

uO=& x@M=0

IIpoueaypa npoBenenust

DK3aMeH IIPOBOOUTCA B YCTHOﬁ (bopMe nmo OwieraMm B BUAC IIOAIOTOBKH W HM3JIOKCHHA

pa3BepHYyTOro OTBeTa. Bpems Ha moAroToBKy oTBeTa — 60 MUHYT.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 U KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08

0c60€nUA 0ucuunﬂuubl

1. Komnerenuusi/Muankarop: UJ-lonk-2 JleMoHCTpupyeT 3HaHHE METOJI0B PELICHUs 3a1a4

YIpaBJICHUA B TCXHUYCCKHUX CUCTEMAax

Bomnpocel, 3axanus

1.ITonsiTre 3amaum onTUMalibHOTO ynpasieHud. Micxonusie nannubie. [locranoBka 3agauun

oNnTUMaJIbHOTO yrpasieHus. Kinaccupukanus 3a1a4 onTHMAaIbHOTO YIIPaBJICHUS.
2.IlocTaHoBKa 3a/1a4 ONITUMAJIBLHOTO YIIPaBJICHUs Ha IPUMEPE YIPABIICHUS PAKETOM.
3.IlonsTne pynkiuonana. Bapuanus aprymenta ¢pyHkunonana. HenpepbIBHOCTh

muddepeHpyeMocTsh QpyHKIMoHana. HeoOxonumoe ycinoBue 3kcTpeMyma (pyHKIIMOHANA.

4.HpI/IHI_[I/IH bennmana s AUCKPCTHBIX MHOT'OIIAroBbIX ITPOIIECCOB, (I)YHKI_II/IOHEU'ILHBIG

ypaBHEHUS B peKyppeHTHOU popme. OnpeneneHne UCKPETHBIX MHOTOIIIATOBBIX MIPOIIECCOB.
5.Pemenune 3a1auu ONTUMUA3ALKUH TUCKPETHBIX MHOTOIIATOBBIX ITPOLIECCOB B POCTPAHCTBE

JOTTYCTUMBIX COCTOSIHUM Ha OCHOBE MpuHLUIA bennMana (MeTo1 JMHAMUYECKOTro
IpOTrpaMMHUPOBAHMUS).

6.ITonsaTue nuckperHoro MuoromaroBoro mnporecca (JIMII). Pemenune 3anaun o coznanun
3armacoB MPOU3BOACTBA MPOIYKIIMH HA OCHOBE METO/Ia IMHAMUYECKOTO MPOTPAMMHPOBAHUS

st JIMIIL. (ucxonnble JaHHBIC MTOTYYUTh Y MPEMIOAABATENS).

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUI

1.Kax Ha3pIBaeTcs 3a/1a4a ONTUMAJIBHOTO YIIPABICHUS C MHTETPAJIbHBIM (DYHKIIMOHAIOM MpU

OTCYTCTBHUU OFpaHI/I‘-IeHI/Iﬁ Ha yHpaBJICHUC U ICPCMCHHBIC COCTOSIHUS?

OTBETHI:
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a) Jlarpanxa
6) bonba
B) Maiiepa
) OBICTpOACHCTBUSA
BepHslii oTBeT: a
2.9T10 Takoe «3amaya ¢ MOABMKHBIMU KOHIIAMU)?
OTBeTHI:
a) 3aJla4ya, B KOTOPOM OTCYTCTBYIOT OIpaHUYECHHSI Ha IEPEMEHHbIE COCTOSHUS
0) 3amaua, B KOTOpo# He 3ananbl t0 u tl
B) 3aj1a4ya C KpUTEPHUEM ONTUMH3ALKH Buaa J=t1 - >min
r) 3amava, B koTopoii t0 u t1 ¢pukcupoBansl, a x(t0) u x(t1) 3a7ar0TCs Ha TUIEPIIOBEPXHOCTIX
Bepnsiii otBeT: T
3.HazoBute HE0OX0MMOE yCIOBHE dKCTpeMyMa (hYHKITMOHATIA.
OTtBeTsI:
a) GyHKIMOHAN sBiseTCs MU PEepeHIPYyEMbIM
0) mepBast Bapuaius GyHKIMOHAIa paBHA HYITIO
B) mpupaiieHne GyHKIMOHala PaBHO HYJIO
r) BapHalus aprymeHTa (yHKIMOHAIA paBHa HYIIO
Bepusrii otBeT: 6
4.Kakue orpaHMueHUs Ha yIpaBlIeHUE U IEPEMEHHbBIEC COCTOSIHHSI Ha3bIBAIOTCS 0€3yCIOBHBIMU?
OTBeTHI:
a) ypaBHEHHUS CBS3U
0) ypaBHEHHUs CONPSHKEHHOTO COCTOSHUS
B) MHTErpajbHbIC OTPAaHUYCHUS
r) nudepeHnnanbHble OrpaHNnICHUS
Bepnbiit oTBeT: a

2. Komnerennusi/Mngukarop: NU/1-lonk-s JleMoHCcTpupyeT 3HaHUE IPUHIUIIOB, AITOPUTMOB U
METO/I0B YIIPABICHUS ITPOLIECCAMU CIOKHBIX TEXHUUECKUX 0OBEKTOB

Bomnpocel, 3axanus
1 .IIpunuun Jlarpanska 1uist peleHus 3a1ad CTaTHYeCKON ONTUMHU3allUY B ClIy4ae OrpaHUYEHUN
B BHJIC PABEHCTB.
2.Ilpunuun Jlarpanka Juist peleHus 3a/1a4 CTaATHYECKON ONTUMHU3allUY B Clly4ae OrpaHUYEHUN
B BHJIC HEPABEHCTB.
3.BriBox ypaBHeHU# Diinepa Jlarpanka uist 3a1a4M ¢ 3aKperIeHHBIMU KOHI[aMU.
Kanonunueckas ¢opma 3anucu ypaBHEHHUH.
4.YpaBuenus Dinepa-Jlarpanxka s 3aauu co CBOOOIHBIM MpaBbIM KOHIIOM. OO0CHOBaHME
YCJIOBUI TPAHCBEPCATBHOCTH.
5. IlpuHImn MakcuMymMa JAJsl TMHEHHBIX 00BEKTOB yrpaBieHus. Teopema 00 N-HHTepBasiax.

Matepuanbl AJ151 IPOBEPKH OCTATOYHbIX 3HAHUM
1.Kakoe 13 nepednciaeHHbIX YCIOBUI HE BXOAUT B ypaBHeHUs Oiinepa-Jlarpanka?

OTBETHI:
cL = gk
8 == D) =
cp cu
- oL . oL
B) =— r) i 0
cx cx
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Bepwsiit otBeT: T
2.CKOJIbKO UHTEPBAJIOB ITOCTOSHCTBA COTJIACHO TeopeMe 00 N-HHTEpBallax MOXKET OBITH y
YIIPaBJISAIONIETO BO3ACHCTBUSA B 337a4e ObICTPOACHCTBHS I TMHEHHBIX CUCTEM?
OTtBeTsI:
a) HEe MEHee N
0) He Oosiee n
B) He MeHee (n-1)
r) He 6onee (n-1)
Bepuslii otBeT: 6
3.3anuiuTe yCIoBHUe TPAHCBEPCAIBHOCTH JIJIsl CBOOOIHOTO JIEBOTO KOHIIA TPACKTOPHH B 3a7a4e
Ha NPUHIUI MaKCUMYyMa.
OTtBeTsI:

a) W(ﬁ)—_z ‘,,_.( )

o) w(n)= Z

0N
Ly

ar()

og:
B) V()= ;x (1)

r) w(ta)=-Z; &()

L)

BepHslii oTBET: B

3. Komnerenuus/Muaukarop: NJI-2onk-s MoxxeT 000CHOBaHHO BBIOMPATh METOIBI YITPABIICHHSI
IpoleccaMy CIO0XKHBIX TEXHUUECKUX 00BEKTOB, pa3padaThiBaTh (PYHKIMOHAIbHbIE U CTPYKTYpPHBIE
CXEMBbI CCTEM YTIPaBJICHUS

Bonpocel, 3aganus
1.Teopema o HeoOxoauMBIX ycinoBUaX 30Y ¢ UHTErpaJbHBIMU OTPAaHUYEHUSMU HA OCHOBE
BapHallMOHHOTO METO/A. AJITOPUTM PELICHMS 3a/1a4i HA OCHOBAHUHU ITON TEOPEMBI
2.BeiBoj ypaBHEHMI nprHIIMTIAa MakcuMyMa Jiiisi 30V ¢ 3aKperieHHBIME KOHITAMH.
Onpenenenne GopMbl ONITUMATIEHOTO YIIPABICHHUS.
3.Teopema npunnumna Mmakcumyma 11t 30Y ¢ HHTErpaIbHBIMUA OTPAaHUYEHUSMH B CBOOOHBIM
KoHIIOM. Onpenenenue GOpMbl ONITUMAIBHOTO YIIPABICHHUSL.
4.Heo6xoauMble YCIOBUSI ONTUMAJILHOCTH ISl HEMIPEPHIBHBIX CHCTEM Ha OCHOBE MPUHIUIIA
bennmana. Kanonndeckas hopma 3anucu ypaBHEHUH.

Matepuanbl 1J151 IPOBEPKH OCTATOYHBIX 3HAHUM
1 .3anumnTe yciaoBHe CTAlMOHAPHOCTH JIarpaHXUaHa o u A cienyomei 30Y:
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=N T, x(0)=0, x(1)=0.
X, =x +2x, +6u.
T
J = [(2x1 +4:3 +3u*)dt > min
I ,

OTBETHI:

a) 34 u—6p()=0

0) Agu—p,(2)=0
B) 64,u—6p,(2)=0
r) 64,u+p(2)=0

Bepnbiit oTBeT: B
2.Yro rnacut npunuun bemnmana?
OTtBeTsI:
a) ONTHUMAaJIbHAS CTPATETHs 3aBUCHUT OT IIPEABICTOPUU CUCTEMBI
0) ONTUMAaNBFHOCTh BCEH TPACKTOPHH CIEAYET U3 ONTUMAIBHOCTH OTAEIBHBIX YIaCTKOB
B) JTIF00asi 4acTh ONTUMAJILHON TPACKTOPUU €CTh ONTUMAJIbHAS TPACKTOPUSI
BepHblii oTBET: B
3.3anummuTe ypaBHenue bennmana.

OTBETHI:
. ’/,\ o\‘r
52 s (G(%i.t)+] u ] %
at i(feq, . 1\&/) dt

% 7 _— |/,‘ o\
o & o[22 4[| E_p
- / > T
0 -2 s otz L | B
Bt  o(den, T\ &) dt

Bepnplii oTBeT: a
4. 3anumuTe raMUIBTOHUAH JIJISL CIIEIYIONIEH 3a/1a4i ONTHMAIBHOTO YITPABICHUSI:
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ﬁ:f(f,ﬁ,z), FeKC @)L RN
dt

X(%)=0, t€[f.4]

4
T 81,,1) = [ Gy (R, 00t + g, (R(1,), ¥(4). 1,01, ~>pin
& i

OTBETHI:

2) H=3 w0 f 0.0~ 4G, (.1.1)
i=1
6) H=AGEL0+ IO - f(21,0)

B) H=AG,(%d,0+ @(z)(% + f(F,1.1)

B) JHFE .][[/IDGO(.\Zﬁ,t) + 1/7(1‘)(% - f(%,4, t))]dt+ 208, (X(2,), X(2)),1,.1,)

Bepnbiit oTBeT: a
II. Onucanue wkKanvl oueHueanus

Oyenka: 5
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 90
Onucanue xapakxmepucmuxu evinoineHus sHanusa: ONeHKa «OTINYHOY BBICTABISETCS CTYACHTY,
MIPABWJIBHO BBIMTOJTHUBIIIEMY ITPAKTUIECKOE 33JaHUE, KOTOPBIH IMOKa3all IPH OTBETE Ha
TEOPETUUECKHI BOIPOC IK3AMEHAIIMOHHOTO OHIIETa M Ha JOTOJHUTEIbHBIE BOIIPOCHI, YTO BIACET
MaTepHUaIOM U3YYCHHOUN JUCIUTUINHBI, CBOOOIHO MMPUMEHSET CBOW 3HAHUS JIJIST OOBSICHEHUS
pa3IMYHBIX SBICHUN U pelIeHUs 3ajad.

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakmepucmuxu ebinonnenus snanus: OIeHKa «XOPOIII0» BHICTABIISIETCS CTYACHTY,
MIPABUJIHLHO BBIMOJHUBIIEMY IPAKTUYECKOE 3a/laHUE U B OCHOBHOM IPaBUJILHO OTBETUBIIEMY Ha
TEOPETHYECKHI BOTIPOC AK3aMEHAIIMOHHOTO OMIeTa U Ha JIOTIOJTHUTENILHBIE BOIIPOCHI, HO
JIOMYCTUBIIEMY ITPH STOM HETIPUHLUIHAIbHbIE OIIHOKH.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuku 6binonnenus snanus: OLeHKa «yJI0BICTBOPUTEIHHOY BBICTABIISETCS
CTY/IEHTY, KOTOPBIH B OTBETE HAa TEOPETUUECKUI BOIIPOC 3K3aMEHALMOHHOTO OUIIETa JOMYyCTHII

CYIIECTBEHHBIE U Ja)Ke TPyOble OIMOKH, HO 3aTE€M HCIIPABHJI X CaM, a TAK)Ke HE BBITTOIHIII
MPAKTUYECKOE 33/1aHUE U3 SK3aMEHAI[MOHHOT0 OMieTa, HO TMO00 HaMEeTHJI MPaBUWIIbHBIA MYTh €r0

BBITTOJTHEHU S, JT0O 110 YKa3aHMIO K3aMEHATOpa PeIIrI IPYTyIo 331ady U3 TOTO K€ pa3zena

JTUCLUTUIAHBL.

1I1. IIpaguna évicmaesnenusn umo2o680i OYeHKU no Kypcy

Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOW CHUCTEME ISt
ctynentoB HUY «MOW» Ha 0CHOBaHMH CEMECTPOBOM M dK3aMEHALIMOHHOM COCTABIISIOIINX.
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