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OneHouHbIE MaTEPHAIIBI — 3TO COBOKYITHOCTh Y4€OHO-METOIMYECKUX MaTepua-
J0B (KOHTPOJIbHBIX 33JaHU, onmHCcaHui (HopM U Mmpoueayp), NpeAHa3HAUCHHBIX s
OLICHKM KaueCcTBa OCBOCHMS OOYHAIOIIMMUCS TAHHON JUCIUIUIMHBI KAK 4YaCTU OCHOB-
HOM npodeccuoHanbHON 00pa30BaTEILHOM IIPOTPaMMBI.

[lenpb — OLIEHUTh COOTBETCTBUE 3HAHU, YMEHUHN U YPOBHS IPUOOPETEHHBIX KOM-
NeTeHIUH, 00yJaloImuxcs UeasIM U TpeOOBaHUSIM OCHOBHOM MpodeccruoHaIbHOl 00-
Pa30BaTENIbHOM IPOrPaMMBI B XOJI€ IIPOBEACHUS TEKYIIETO KOHTPOJISI U IPOMEXKYTOY-
HOU aTTEeCTalHH.

OcHoBHas 3ajja4ya — 00ECHEUYUTh OILEHKY YPOBHS C(HOPMHPOBAHHOCTH OOIIIe-
KyJbTYPHBIX, 001Ienpo(eccCHOHaIbHbBIX U TPO(eCCUOHATBHBIX KOMIIETEHIIUN, TPUOO-
peTaemMbIX 0Oy4arOIIMMCS B COOTBETCTBUH C 3TUMH TPEOOBAHUSIMHU.

KonTpospb 3Hanuii mpoBoauTcs B (hopMe TEKYIIETO KOHTPOJIS U MPOMEKYTOU-
HOU aTTeCTalNH.

TeKymunii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS € LENBIO ONPENEIICHUS CTETIEHU
YCBOEHHUSI y4EeOHOro MaTepuaia, CBOEBPEMEHHOI'O BBISBICHUS M YCTPAHEHUS HEJO-
CTaTKOB B TMOJITOTOBKE 00YYarOUIUXCs U MPUHATUS HEOOXOIMMBIX MEpP MO COBEPIIEH-
CTBOBaHHUIO METOJMKHU MPENOAaBaHusl yueOHON TUCHUIIIIMHBI (MOIYJIsl), OpraHU3aluu
paboThI 00YYArOIIMXCS B X0/1€ YIEOHBIX 3aHATHI U OKa3aHUSA UM HHAWBUIYaJIbHOM MO-
MOIIIH.

K KOHTpOIIO TeKyIel yCreBaeMOCTH OTHOCATCS IPOBEPKA 3HAHUM, YMEHUHN U
HABBIKOB, IPUOOPETEHHBIX 00YUYAIOIIUMHUCS B XO/I€ BBINOJIHEHUS MHAUBUIYAJIbHBIX 3a-
JAHUM Ha IPAKTHUUECKUX 3aHATHSAX U J1abopaTopHbIX paborax. [Ipu oneHuBanuu pe-
3yJIbTATOB OCBOEHUS MPAKTHUUECKUX 3aHATHH U Ja0OpaTOPHBIX pabOT MPUMEHSETCS
IIKaja OUEHKH «3a4TEHO — He 3auTeHo». KonnuecTBo 1a00paTOpHBIX M MPAKTHYECKUX
paboT U uX TeMaTHKa olpejaesaeHa pabodeil mporpaMMon JUCHUUIUINHBI, YTBEPKICH-
HOM 3aBeAYIOITUM KadeTpoi.

Pe3ynbTaT BRINOJHEHUS KAXKI0T0 HHANBUAYAJIBHOTO 3a1aHUS JOJIKEH COOTBET-
CTBOBaTh BCEM KPUTEPHUSAM OLIEHKH B COOTBETCTBUH C KOMIIETEHUMSMM, YCTAaHOBJICH-
HBIMU JUIs1 33JTAaHHOTO pa3zelia TUCLUILUINHBI.

[IpomMeKyTOUHBI KOHTPOJIb MO JIHCLMIUIMHE OCYIIECTBISETCS MPOBEICHUEM
DK3aMEHA.

dopma NMpoBEIEHMs IK3aMEHA — IIMCbMEHHBIN OTBET 110 YTBEPKICHHBIM JK3a-
MEHAIMOHHBIM OmieTaMm, chOpMyJIUPOBAaHHBIM C YUYE€TOM COJEPKaHMs YU4eOHOM auc-
uuIUIMHbL. [locne BBIMONHEHHS] MTMCbMEHHOW pabdoThl 00y4aeMoro Mmpou3BOAUTCS €€
OLIEHKa IpernojaBaTesieM U, P HE0OXO0AUMOCTH, IPOBOAUTCS TeOpeTHUYecKas Oecena
c 00ydaeMbIM JJIs1 YTOUHEHHUS 9K3aMEHAIIMOHHOMN OILIEHKH.
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(I)OHII OLHCHOYHBIX CPEACTB IJIA IMPOBCACHUS l'[pOMe)KyTO‘IHOﬁ arTrecraluun
oﬁyqamnmxca o JTUCIMIIIMHE

@DOH/T OLIEHOYHBIX CPEJICTB — 3TO COBOKYMHOCTh Y4€OHO-METOJUYECKUX MaTe-
puanoB (KOHTPOJBHBIX 3aJlaHUi, OMHCAaHUN (opM U Tpolenyp), MpeaHa3HAYCHHBIX
JUTSL OLIEHKHM Ka4eCTBa OCBOCHUS OOYYAIOIIMMUCS JaHHOUW TMCUHUITIMHBI KaK YaCTH OC-
HOBHOM 00pa30BaTENIbHONU MPOTrPaMMBI.

[lens — O1eHNUTH COOTBETCTBHUE 3HAHWM, YMEHUH M YPOBHS MIPHUOOPETEHHBIX KOM-
NEeTEHIMH, 00yJarouuxcs UeIsiM U TpeOOBaHUSIM OCHOBHOM 00pa3oBaTeNIbHOW MpO-
IPaMMBI B XOJI€ TTPOBEJICHUS TEKYIIETO KOHTPOJISI U TPOMEKYTOUYHOM aTTEeCTaIlIUH.

OcHoBHas 3a/1a4ya — 00ECIEYUTh OLICHKY YPOBHS C(HOPMUPOBAHHOCTH OOIIEKYJIIb-
TYpPHBIX U TPO(HEeCCUOHATBHBIX KOMIIETEHIIUN, TPUOOPETaeMbIX 00yUYaIOIUMCS B CO-
OTBETCTBUHM C 3TUMU TPEOOBAHUSIMH.

KonTposb 3HaHMI 00y4Yaromuxcsi MpoBOJAUTCA B (hOpMEe TEKYIIEro KOHTPOJIS U
MIPOMEKYTOYHOU aTTECTALINH.

Tekylunii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS C LENBIO ONPENEICHUS CTENEHU
YCBOEHHUS Y4eOHOTO MaTepualia, CBOeBPEMEHHOIO BBISIBJICHUS U YCTPAHCHUS
HEJIOCTAaTKOB B MOATOTOBKE 00YYAIOIINXCS U MIPUHATHS HEOOXOIUMBIX MEp MO COBEP-
[ICHCTBOBAHUIO METOAMKH MPETNOJaBaHusl Y4COHOU JTUCITUTUTMHBI (MOIYIIS),
OpraHu3ayu paboThl 00YUYAIOIIMXCS B X0/1€ YUEOHBIX 3aHATHI U OKa3aHUs UM
WHAUBHUIYaIbHON ITOMOIIIY.

K KOHTpONIO TEeKylIel YCIIEBAa€MOCTH OTHOCATCS IIPOBEpPKA 3HAHUM, YMEHUU U
HaBBIKOB OOYYaIOIIUXCS: Ha 3aHATHAX; MO Pe3yJibTaTaM BBIMOJHEHUS KOHTPOJIbHOM
paboThHI; MO pe3ysibTaTaM BBIMOJHEHUS] 00YYAIOIIMMUCA UHIUBUAYATbHBIX 3a/IaHU;
10 pe3yJibTaTaM MPOBEPKU KaueCTBa KOHCIIEKTOB JIEKIIMN U MHBIX MaTepuaioB. [Ipu
OLICHUBAHUU (OMpeIeTICHIUN) PEe3yIbTaTOB OCBOCHHUS NUCIUILIMHBI IPUMEHSETCS Tpa-
JTUIMOHHAsT cuctemMa (OTJIMYHO, XOPOIIO, YJIOBIECTBOPUTEIBHO, HEYIOBJIETBOPH-
TEJIbHO).

B xauecTBe OLIECHOYHBIX CPEJCTB HA MPOTAKEHUH CEMECTPA UCIIOIb3YETCSI KOMITb-
I0OTEPHOE WK OJIAHKOBOE TECTUPOBAHUE.

ITo utoram kypca oOyuaronuecs caaroT s3x3ameH. @opma MpoBeICHUS — MUChbMEH-
HBI OTBET MO yTBEPKJIECHHBIM IK3aMEHAIMOHHBIM OnjeTam, cOpMYITHPOBAHHBIM C
Y4eTOM COJIepKaHUsl yueOHOU TUCUUTIITUHBI.



HacnopT OLHCHOYHbIX MAaTE€PHUAJIOB 110 JUCHUIIJIHHE

Ne KonTpoaupyemsblie pa3iesibl (TeMbl) IUCIU- Koa xonTposmmpye- Bupn, meton,
n/n TUTHHBI MOW KOMIIEeTeHI[HH (hopma
(pe3ynbTaThl IO pa3iesiam) (mym e€ yacTun) OLIEHOYHOI'0
MepONpPHUATHSA
1 2 3 4
1-51 mema MK-1.1 )
1 | Maremarudeckoe onucanue mpodIeMbl OMTH- K-1.2 3auér
MaJIBHOI'O YIIPABICHUS '
2-2 mema
. IK-1.1 n
2 | OOwas Teopusi HETUHEHHBIX CHCTEM YIpaBIIE- MK-1.2 3aqér
HMSL. '
3-a mema IK-1.1 n
3 3aqér
JvHamMuyeckoe mporpaMMUpPOBaHUE IK-1.2
4 4-s1 mema IK-1.1 Jauir
[Tpunumn makcumyma [loHTpsruna IMK-1.2
5-1 mema
IK-1.1 N
5 PoGacrubie cucremsl ynpasnenmus. [IK-1.2 3aqér

Kpurepuu oneHuBaHusI KOMIIETEHIUH (Pe3yJIbTATOB)

B pamkax Texyiiero KOHTpOJs Ha MPOTSHKEHUU CEMECTpa B Ka4ECTBE OILICHOY-
HBIX CPEJICTB UCIIOJIb3YIOTCSl YCTHBIE U MUCbMEHHBIE OTBETHI CTYJICHTOB HA UHIUBUTY-
aJIbHBIC BOIPOCHI, MUChbMEHHOE TECTHPOBAHUE 110 TCOPETHUSCKUM pa3jieiiaM Kypca, OT-
YETHI O BBIITOJTHCHUH MTPAKTUYCCKUX 3aJaHUM, OTYETHI O BHITIOJTHEHUHN JTA0OPATOPHBIX
paboT U Pe3yNbTAThl UX 3AIIUTHI.

Onenka creneHd (GopMHUPOBAHUS KOHTPOJIMPYEMBIX KOMIETEHIMN y oOydaro-
IUXCS HAa Pa3IUYHBIX 3Tamax uX (POPMUPOBAHUS MPOBOIAUTCS TPEIOAABATEIEM BO
BpEMSI JICKITNH, TPAKTUIECKUX 3aHATUH 1 Ta00OpaTOPHBIX padOT O MIKaJIE OIEHOK «3a-
YTEHO», «HE 3aUTCHOY.

YcTaHaBIMBAKOTCS CIEAYIONUE YPOBHU CHOPMUPOBAHHOCTH KOMITCTCHIIMHA B
pamMKax TeKyIIero KOHTPOJIS:

1) 0%-80% OILIEHOK «3a4T€HO» COOTBETCTBYET HEYJIOBICTBOPUTEIHHOMY
YPOBHIO CQOPMUPOBAHHOCTH KOMIETEHIIH.

2)  81%-90% oIeHOK «3a4TEHO» COOTBETCTBYET IIOPOTOBOMY YPOBHIO CHOp-
MUPOBAHHOCTH KOMITETECHIIH.

3)  91%-100% OIEHOK «3a4TE€HO» COOTBETCTBYET MPOJBUHYTOMY YPOBHIO
c(hOpMUPOBAHHOCTH KOMIIETEHIIUM.

YpoBeHb CHOPMHUPOBAHHOCTH KOMIIETSHITUH, OIICHCHHBI B pPaMKax TEKYIIETO
KOHTPOJIS, YUUTHIBACTCA MPU MPOXOKICHUU TPOMEKYTOUYHOM aTTeCTAIlMK 1O JAHHOU
mucruiuinHe.  CTyACHTBI, MMEIONIUE YPOBEHb C(POPMHUPOBAHHOCTH KOMIICTEHITHMA
HUKE TIPOJBUHYTOTO, MOTYT UCITPABUThH CBOU OIICHKH B YCTAHOBIICHHOM TIOPSIJIKE.



Tunosbie KOHTPOJIbHBIC 3aJaHUH WJIN HHBIC MaTepHAJIbI

Bonpocel K 3a4eTy N0 JUCHUILIMHE
1. BBenenue: ob1iee npeacTaBiIeHUE O TEOPUU YIPABICHUS.
2. Breznenue: BONPOCHI ONTUMU3AIMN B TEOPUU YIPABIEHUS.
3. [Ipumepsl comepkaTeabHBIX 33/1a4 O IOUCKE IKCTPEeMyMa HHTETPATbLHOTO
¢dbyHKIIMOHANA (anIPOKCUMAIINK, OPaXUCTOXPOHA, MUHUMAaJIbHAs TTOBEPX-
HOCTb BpAILICHUS).
4. Ilonsatue pynkuroHana. OyHKIMOHAIBI B METPHUUECKUX U TUHEHUHBIX
MPOCTPAHCTBAX.
5. ®opmanu3oBaHHbIE 331a4M BapUALIMOHHOTO ucuKciienus. [IpocTpancTBo
C*[a,b]: HopMa, MeTpuKa, OIIH30CTh 2eMeHTOB. Kiaccudukarus skcTpemy-
MOB.
6. DnemenTtsl nuddepenunanbHoro ucurcienus B JIHIL: npoussoanas mo Ha
MIPaBJICHUIO, TIEpBasi Bapuanus GpyHkiroHana. [Ipumepsr.
7. DOnementsl nuddepenunanbpHoro ucurcienus B JIHIL: nuddepennmpye-
MocTh 1o ["ato u @peie. Juddepenuuan Operie TMHEHHOTO HENPEPHIB-
HOTO (PYHK- ITMOHAA.

a .
8. CunbHas nmuddepeHnnpyeMocts QyHKIIMOHATA Ib Fx(t), x(t), t]dt

9. YcnoBus nokanbHOro 3kcTpeMyma QyHkironanos B JIHII.

10. IlpocTeiias ocHOBHas 3aja4ya BapuallMOHHOTro ucurcieHus. Heooxoau-
MO€ YCJIOBHE 3KCTPEMYyMa.

11. OcHOBHBIE JIEMMBI KJIACCUYECKOTO BapUaIIMOHHOTO ucurciienus (Jlarpan-

*a, [{ro0ya-Peitmona).

12. YpaBHeHue Ditniepa (B 1ByX popMmax).

13. DxcTpemManu B peryisipHOM M CUHTYISIpHOM citydasx. Teopema ['mib-

Oepra.

14. Cniy4an ynpouieHust ypaBHeHui Jitnepa. [Ipumepsi.

15. IIpocrelimas BapualiMoHHas 3a7a4ya ¢ MOABMKHBIMU rpaHullamMu. Beipa-
xeHue s quddepennuana no napamerpy.

16. Ilpocreiimas 3a1a4a ¢ MOABMKHBIMU I'paHuLiaMu. HeoOxoaumbie yCiioBHs

AKCTpEMYMa JIsl ClTydasi CBOOOIHBIX TPAHUI] M YCIOBHS TPAHCBEPCAIBHOCTH.

17. Dxcrpemanu ¢ uznomamu. YcioBusi Beliepiirpacca - Opamana.

18. IlpocTrenmume 3a/1a4u ¢ OrPaHUYCHUSIMH. YCJIOBUS B TOUYKAX COMPSIAKEHUS

DKCTpPEMAJICH U TPAHULL.

19. Bropas Bapuanus pynkuronana. Heodxomumoe ycnosue Jlexxanpa.

20. TocTaTouHble yCIOBUS CIa0OTO0 OTHOCUTEIBHOTO KCTPEMYyMA.

21. JlocTatouHble YCIOBHUS CUIBHOTO OTHOCUTEIIBHOIO SKCTPEMYMA.

22. Heobxomumeble ycnoBus BeiiepiTpacca CUIIbHOTO OTHOCUTEIBHOTO JKC-

TpeMyMa.

23. [IppHIMI MMHAMYMa B 33]1a4aX HA CWJIBHBIM SKCTPEMYM.



24. IIpocreiilas BapuallMOHHAas 3a]1a4a ¢ HECKOJIbKUMHU HEU3BECTHBIMHU.

HeoOxoaumoe ycnoBue sakcTpemyMa. Peryssipable 3KkcTpeMay.

25. Kanonuueckas popma cuctemsl TudPepeHinanbHbIX YpaBHEHUN Diiiie-

pa. 3ajaya ¢ yIIOBBIMU TOYKaMU M ycioBus Benepmrpacca - Dpamana.

26. He3akperui€HHble TpaHUIIbl B 33[a4e C N HEU3BECTHBIMU (DYHKIUSMHU.
VYcioBus Ha CBOOOJHBIX TPAHUIIAX U YCIOBHS TPAHCBEPCATBHOCTH.

27. Meton (ripaBuiio) MHOXKHUTeENEH Jlarpanka B KOHEUHOMEPHOI 3a/1aue Ha

YCIOBHBIA 3KCTPEMYM.

28. BapuanuonHas 3a1a4a Jlarpanxa Ha yCIIOBHBIA SKCTPEMYM.

29. 3anaua Jlarpansxa co cBa3sMu B Buje cuctemsl o.1.y. X(t) = f(Xx,t).

a
YactHas cuTyanus ¢ QyHKIIMOHAIOM _[b Fx(t),t]dt.

30. Metona (npaBuio) MHOkUTENEH Jlarpanxka B U30MEPUMETPUUECKUX 3a/a-
qax.
31. 3amaua 06 ympaBlieHUH PAKETOM KaK THUIIOBAas 3a/1a4a TEOPUH ONTUMAITh-
HOT'O YIIPaBJICHHUS.
32. IlocTaHOBKa MPOCTEUIIIEN 3aa41 ITOMCKA ONTUMAIBHOTO ITPOTPAMMHOTO
YIPABIICHUS U €€ CBEJICHUE K BapUALlMOHHOM 3a71a4e Ha YCIOBHBINA SKCTPEMYM.
33. JIBa myTH peleHus MpOCTeUIIEeH 3aa4i ONITUMAIIBHOTO IIPOrPAMMHOTO-
yIpaBlIeHUs, KAK BAPUALIMOHHOM 3a]1a4ul HA YCIOBHBIN AKCTPEMYM.
34. Knaccudukanus 3agad no tuny ¢pyakiuonana. O B3auMocBs3u 3a1a4 Jla-
rpanxa, Maiwepa u bosba.
35. IlocTranoBKa 3a1aun bonba 0 NOMCKEe ONTUMAIIBHOTO IPOTPAMMHOIO
ynpasienus. Heobxoaumoe yciioBue 3KCTpeMyMa o rnapamerpy € .
36. 3agaua bonbia o MoMCKe ONTUMAIBHOIO IPOrpaMMHOTO yrpasieHus. He-
00XOJIMMBIE YCIOBHS SKCTPEMYMA.
37. 3agaya bonpna 0 MOMCKE ONTUMAIBHOTO IMPOrPAMMHOTO ynpasieHus. Ka-
HOHHMYECKash (hopMa HEOOXOAUMBIX YCIOBUHN IKCTPEMyMaA.
38. OnrtumanbHOE AeMIPUPOBAHUE EPEXOAHBIX MPOLIECCOB IO OTHOLIEHUIO
K (pyHkumu. 3agaya 00 ONTUMAIBHOM OBICTPOJAEHCTBUMU.
39. CBs3b 335124 ONTUMAIBHOTO IeMIT(PUPOBAHUS U MUHUMH3AIIUN UHTETPAITh-
HBIX ()YHKIIMOHAJIOB.
40. IIpuauun Beiepmirpacca. Mronsyartas Bapuanus ynpasiieHus. @opMyin-
POBKa M CX€Ma JI0Ka3aTeJIbCTBA OCHOBHOM TEOPEMBI.
41. Ilpunuun makcumyma. opmynupoBka TeopeMbl. CpaBHEHUE € IPUHILIK-
oM Benepiurpacca 1o npakTH4eCKoOMy IPUMEHEHHUIO

TunoBble 3aJaHUA 1JIsl CAMOCTOATEILHONH PadoThI

Ilepeyennb TeM ISt CAMOCTOAATEIbHBIX PA0OT MO PYKOBOACTBOM Mpenoaa-
BaTeJIf:

1.Ilpumepsl popMyaUpOBKH 3a]1a4 ONITUMAIBHOTO YIIPABICHUS TEXHOJIOTH-
YEeCKUMHU O00BEKTAMU.



2. 3amaun Ha MUHUMAaKC.

3. OCHOBHBIE 3Tallbl aHAIN3a U PELICHUS] SKCTPEMAJIbHBIX 3a/1a4.

4. ITpuMepsl UCTIONB30BaHUSI HEOOXOIMMBIX YCIOBHM ONTUMAJIBLHOCTH B 33]1a-
Yyax pacyera ONTUMAIbHBIX PEXKUMOB pabOThl TEXHOJIOTMYECKUX OOBEKTOB.

5. ITpumepsl 3a71a4 ¢ AUCKPETHO U3MEHSIOIIUMCS ApTYMEHTOM M YCJIOBHS OII-
TUMAJIbHOCTH.

6. Mcnonp30BaHME SKCTPEMAIBHBIX PUHLIMIOB JJIsl IOCTPOCHUS
MaTeMaTHYECKUX MOJCIIEH.

7. OcoOEHHOCTHU U PeTysipu3alns SKCTPEMabHON 3a/1aud MOCTPOCSHUS MOJIe-
JIEW TIPOLIECCOB.

8./locTaTouHbIE YCIIOBHS ONTUMAJIBHOCTH B 3a/1a4€ ONITUMAIBLHOTO yIPABIIE-
HUS.

9.1lpumepsl penieHus 3aa4 ONTUMA3ALNNA CUCTEM PA3JIMYHON CTPYKTYPHI.

10.ITprmeps! NCIIONB30BaHUS TPUHLIANIA MAKCUMYMA.

11.ITonsiTHE O BapUallMOHHOM MOAXOAE K MpoOieMe HHBAPUAHTHOCTH.

IlepeyeHnb TeM 11 CAMOCTOATEIBHBIX PA0OT:

1. YncneHHble METO/IBI PELICHU 3a1a91 HEJIMHEMHOTIO TPOrpaMMHUPOBAHMS,
OCHOBAHHBIE Ha €€ JIMHEWHOW alllpOKCUMAlUU.

2. YucneHHbIe METO/IbI PELICHUS 3a1a9U HEJTMHEWHOTO MPOrPAMMUPOBAHU,
OCHOBAHHBIE HA JOCTATOYHBIX YCIOBUAX ONTUMAIBHOCTH.

3. HekoppeKTHOCTh U peryaspu3anys OCTAHOBKY 3a1a4l ONTUMU3ALIHH.

4. 3a1a4M HENMMHEWHOTO MPOTPAMMUPOBAHUS B CPEHEM.

5. @yHKIHS JOCTUKUMOCTH U TOCTATOYHBIE YCIOBUS ONTUMAIIBHOCTH 3a]1a4H
HEJIMHEWHOTI0 IPOrpaMMHUPOBAHUS.

6. IIpumepsl 1 aNTOPUTMBI PELICHUS LIEJTOYNCIEHHBIX 3a/1a4 ONTUMHU3ALNH.

7. [IpyHIIMD MakCMMyMa B MOJYJIbHOUN (popMe U TPUMEPHI €r0 UCIIOJIb30BaHHUS.
8. JIekoMITO31LIHs ONTUMAIBHBIX 3a/1a4.

9.WtepaTuBHBIE ANTOPUTMBI YCPEIHEHUS.
10.0 pemeHunax 3KCTpeMaNbHBIX 3a7a4d, COIEPKAIUX UMITYJIbCHOE COCTABIISIO-
ue.
11.9kcTpemanbHbIe 3a/1a4¥ C pa3pbIBHBIMU SKCTPEMAIISIMHU.
12.OkcTpeManbHbIe 3a1a4X ¢ MHTErPaJIbHBIMU OTPAHUYECHUASIMM.
13.0npenenenue ypaBHEHHs ONITUMAIBHOTO PETYISITOpa B Cllydae 0ObeKTa

MEPBOTO MOPSIKA.
CIIMCOK

3anaHm‘i Ha NMMPOBEPKY 3HAHUE OCHOB OIITUMAJ/IbHBIX CUCTEM YIIPABJICHUS

1. Kakue cuctemsbl ynpaBiieHUs] Ha3bIBAIOTCSI ONTUMAIbHBIMA?

2. Yro Ha3bIBAETCS KPUTEPUEM ONTUMAIBHOCTH?

3. ChopmynupyiiTe 3a/1a4y CHHTE3a ONTUMATBHON CHCTEMBI.

4. Kakue cuctemsbl ynpaBieHHs Ha3bIBAIOTCS ONTUMAJIbHBIMU 110 OBICTPOJIEHCTBUIO?

5. Chopmynupyiite npuHuun Mmakcumyma IloHTpsiruna.

6. B ueM 3aKirro4aeTcs CynHOCTh ONPEIEIEHUS ONTUMAJIBbHOTO YIPABIECHHS HA OCHOBE
npuHIUna Mmakcumyma [lonTpsruna?



7. Uto Takoe onTUMalibHAasi aBTOMATUYECKasi CUCTEMA YIPABICHUS ?
8. UTo Tako€ OrpaHUYEHUE, KPAEBbIE YCIOBUS U KPUTEPUM ONNTUMAIbHOCTH?
9. Kak craButcs 3aja4a CUHTE3a ONTUMAJIbHOW aBTOMAaTUYECKOW CHUCTEMBI yIpaBie-

10.

11.

12.

13.
14.

15.
16.

17.

18.
19.

20.
21.

HUS?
Kak popmynupyeTcst npuHIUI ONTUMAIBHOCTH ?
Kak 3anuceiBaeTcs ypaBHeHHe bemiMaHa 1 4T0 OHO BbIpaykaer?
Kak onpenensiercsa onTUMallbHbIA aITOPUTM YIIPABIEHUS JIMHEUHBIM OOBEKTOM C
MHTErpajJbHbIM KBaAPATUYHBIM KPUTEPUEM ONTUMAJILHOCTH ?
B yem ocobeHHOCTH 3a1a4 ONTUMU3AIMH 110 TOYHOCTH ?
CdopmynupyiiTe OCHOBHBIE 3Talbl CAHTE3a ONTUMAJIBHOTO YIIPABIEHUS B CTAL[UO-
HapHBIX JINHEMHBIX CUCTEMAX.
3anumure anredpandeckoe ypaBHeHue Pukkaru.
Kak ocymiecTBisieTcss BIOOp ONTHUMAIBHOTO aJIrOpUTMa YIPABIEHUS, COOTBET-
CTBYIOLIETO PEUICHUIO YpaBHEHUS Pukkaru?
Kak ¢opmynupyercst 3ajaua BapuallMOHHOTO HUCYMCIEHUS C (UKCUPOBAHHBIMU
rpaHulaMu U (PUKCUPOBAHHBIM BpeMEHEM ?
3anumuTe ypaBHEHHUE DUiepa I KIaCCUYECKOM BapUallMOHHOW 3aa4u.
Kakoit Bun umeer ypasHenue Jiniepa — [lyaccoHa u i1 Kakux 3aad BapualyuoH-
HOT'O MCUUCIIEHUSI PEKOMEHIYETCS €r0 UCIIOJIb30BAHUE?
Kaxkast kprBast Ha3pIBa€TCSA dKCTPEMATBHOM ?
Chopmynupyiite ycaoBue Jlexxanpa.
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3aaHus HA CAMOCTOSAITEIbHYIO IOATOTOBKY

Jlns 3anag 1 — 25 BRIBECTH KpaeBYIo 3aj1auy [IPHHLIKAIA MAaKCHMyMa W PelIuThb
€€, EC/IH 3TO BO3MOKHO.
B zamauax 1 — 18 cocrosiHue x(t) W ynpaenenue u(t) ckanspHele QyHKIHH, B

3anauax 19 — 25 ynpasneHue u(t) ckanspHoe, coctosiHue x(t) =(x] (.'),ch{r))]r eE*.

1. %: “2x(6) +u(0), t €[0;1],
x(0)=1,

J(x.u) = j(f (t)+u>(¢) Jdt — min.
[1]

2. %: x(t) +u(t), t €[0;1],
x(0)=2,
J(x,1) = j(zxz{:) +u3(1))dt — min.
0
3. %: 4x(t)+ 2u(t), tel0;2],
x(0)=0,

J(x,u) = j[(xz(r] +u’ (r]]cfr +%x2{2) — min.
0

+ £=1(r)+3u{r}, t[0,2],
dt
x(0)=0,

J () = [(4x(6) +u2(¢) Mt +2x(2) — min.

(=1 ]
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dx
=), te [0:1],
x(0)=2,

a(e)| <1,
J{x,u)=x"(1) = min.
3 % =u(f), te[0:],
x()=3,

lu(n)] =2,

1
J(xu)= [x*()dt — min .
1]

_ % =ult), fe [ﬂ;ﬂf],
x(0)=a,

()| <1,

Jixu)= i[r{:‘}l +u(t))dt — min.
o

. %= uit), te [— '.I'I:;J'I:],
x(—m)=0,
()| < 1,

T

J(x,u)= [x(t)sintdt — min.
-

dx

- o=ule), te [0:4],

x(4)=0,
|| < 1,

q
J(x,u)= [ (x(t) +u(t))dt — min
o



10.

11.

12.

13.

14.

15.

11

dx
—-=u(t), re [0:2],

(=0, x(2)=0,

2
J(x.u) = [ (x(6)+ > (6) )t — miin
Q

% =3x(t)+ 2u(t), te[0:4],
(=0,

4
J(xu)= [ [ x(e)+ 1 (0)+ 20(e) e + 2:(4) - min.
0
%H[mzum, re[0:4],
(=0,
4
Jix,u)= j(ﬁrl{f}+ u (F)+ ult) ):h‘ — min.
0

% =x(t)—u(f), te[04],

(0)=1, 0<ult)<4,
4

J{I,u}=j(-\?(f]+ﬂl{f} ]g'.r — M.
0

clx

—= 2x(r)+u(t), re[0:4],

x0)=1, |ult) =<1,

4
J(xu) = [(xlt )+ Su(r) dt — 2x(4) — min.
0

dx
—=x(t)+ 2u(t), fe[0:3],
” x(t)+ 2u(r) [0:3]

1
0)=—
x(0) 3’

O<ult)<1

JGe0) = [ (+{e) ~ 6u(e) Yt — 2x(3) > min.
L1
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oy
16. —-=x(t)+u(t), te[03],
x(0) =1, juin)] <1,

JCey = [ axle)+ 2u7() Mt + x(3) > min.

1]
17. E = iy +ult). te[0:10],
= x(t)+ulr) [0;10]

x(0)=1,
|!.r{r}| =2,

10

J(x,u) = [ ((e) + u(e) + 2ule) He - 3x(10) > min.

0

18, % =—x(t)—uir), re[0;5],

x(0) =1, x(5)=-2,

J(x,u) =f{— xlt)+u 1[:‘}}1! —» min.

%=Il{l'}—if(f},
19. " te[0:3],
?;=_tl{:'}+!.r{r},
x(0)=2, x,(0)=0,
|!.r{r}|£1,
3
J{I,!.r}l=j{_rl{f}+_t1(r}+2u{f}HE—IE{E}—bmin.
o
dh
—t==x(0),
20. 4 te[0:4],
% = x,(£) + 2u(r),
(0 =2, x,(0)=1,
—1=u(f) €2,

4
J(x,u) = [u(r)dt + x5(4) — min .
]
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dh
21. te[01],

dx,
R £,
2 u(r)

x(0) =10, x,(0) =10,
u(r)| = 2,

1
J(x.u) = le{r}df — min.
1]

&,
2, |9 tefo:1],
ﬂ=i.r{rj||
dt ’
x (1) =0, x,(1) =0,
()| =1,
1
J(x,u) = le{r}df > min.
o
23, | re[0:].
ﬂ=i.r||[r}
dt ’
x(0)=0, x,(1) =0,
()] < 2,
1
J(x,u) = le{r}df > min.
o
24, {9 t e[0:T],

P
ﬁ=—:, (1) +ult),

x(0) = xgp. x2(0) = x5,

T
J(x.u) = Iu*’-{:}d.- —> min.
[1]
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—=x1(f),
25, | 9

T
dx, te[0:7],

7 =—x;(f) +ult),
x(0) = xgy, x,(0) = x5,
J(xu)=x7(T) + x3(T) — min.

26. CocrasnTs 3aauy Komw — benimana s cneayomeii 3a1a4u onTHMaik-
HOIO YIPAaBJIeHHA:

dx

o =.»‘IU}.1’[!}+K{!}u[r}+f{;},felﬂ1r],
—T[ﬂ}=-r|:|._. I{I}EE"__‘ “{IJEE'I-1

ke (0]<1, i=L.

] "1r1

T
J(x,u) = le{r}dr 5 min,
L1

rae A(r), Kir), f(t) —3anaHHbIe MATPHLIEL
27. Pemnte npeasIyLiyo 3a1a4y, 3aMeHHB PYHKIHOHAN HA

Jix,u)= (L',.T[T}L

rae e =(Cpy.muy € ) — 3ATAHHBIH BEKTOP.

28, PemnTs npeABIVIIYIO 3a1auy, 3aMeHHE gyHkumonan va J(x,u) = x (7).
Jna zanau 29 — 35 waiitn pyukumo beivana

29, % =—x()+u(t), tel0,T],
x(0) = x,.

T
Jixu)= J-{_tl{r}+u1{:‘}}df —» min.
[1]
dx
30. Z=u(n), te [0.7],

x(0) = x,,

T
Jixu)= %Jul[r}df +x(T) — min.
L1
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31. %=:‘u‘{:‘}+bu{!},f&[.rn,ﬁ],
Xty ) = xp,
Jix,u) =]L [{:— r_'}: +!.r2]dz‘ —» min,
roe a, b, ¢ .

— 3JAHHEIC YHCIA.

dx

32. —=u(r), te [0.7],
x(0)=x,,
lu(r) <1, relo, 7],
J{x,u)=x"(T)— min.

dx
33. —-=u(n), te [0,7],

x(0) = x,,
() <1, tefo,7],
T

J{r,u}=j.rz{f}d! s min.

1]
34, %=ﬂ"u{!} e [r.j,rl],
I[fﬂ} =g,

0<u() =1, reft,.1,].

J{x,u)= ; (— x(£) + ult))dt — min .
dx

35. == A()x(1) + Clu(nn.e), telo, 7],
x(0) = x,,
ult) e V(t),

T
J(x.u)= %I[{a{!},:{r}] + blu(t),t)]dt + (c,x(T))— min ,
1]

rae A(¢) —3anannas nxm-mMarpuua, Clu,f), alt) — 3a0aHHBIC 1 -MCPHBIC (YYHKLIHH,
b(u,t) — ckanapHas pVHEUNHE, Y, ¢ — n-BeKTOpbl, F(f) — 33JAHHLIC MHOMECTBA
M=MEPHOTO NPOCTPAHCTEA.

Viazanue., DyHKUHK belIMaHa HCKATE B BHAEC MHOTIOYICHA NEPBOH CTENCHH
NEpPEMEHHBIX X =(X;,...,] X, ) wix.t)= (ip{r},_r}.
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CITUCOK
TECTOB HA MPOBEPKY 3HAHUE

OCHOB OIITUMAJIbHBIX CUCTEM YIIPABJICHUSA

1. Moaens ynpasnaeMol CHCTEMEI ¢ TPEMA BXOJAMH H JBYMA BRIXOJAMH HME-
eT BH/L:

ii; = f, (o (e) x5 (¢ o, (£ b, (1)) )
% = folx (). “l”t(‘rlul{ﬂ},

a)

6) %=f{a{fl!n (hus(t)):

% =-ﬂ{-1'1{fl-"z{f}="1 {”’ u, (¢), ua{f}} )
dx,

.E=f: (x (¢ )xa (o oy () e {!1”3“}}1

%= 11 (03, (0 x, (bt (), ()
) 152 = £ e xahoxs(0han (e 1),

%=_f3{.rl {f:l',-l';_ {f,],-rg{f}v“l {!,L”:{!”

2. JluneiiHas HECTAHOHAPHAA ABTOHOMHAA CHCTEMA YIPABICHHA HMECT BHL:

2) §= Ale)xle) + Blule)) + ole):
) §= Ax(t)+ Bult);
) %=ﬂ{f}x{!]+ﬂu{f};

) S = £(0)+ Ble(0)
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dx
r) —=f(x{t)+ B(t)ut).
3. JluneiiHas CrauMOHapHAas CHCTEMA YIIPABICHHSA HMCET BUJL:

) = ax{e) + Buls);
6) 2 = ax0)+ b (0);
8) §‘;= Axlt) + Bewlr):

) .;.1"; = Ax(t) + blur)).

4. Pewenne 3anaun Komm % = Ax(t)+ Bu(t), x(t,)=x,. telt,.t,] moxuo

Haiiti no dopmyne:

a) x(t)= je"(’ =) Bu(t)dx:
0

!
6) x(t)=e10)x, + je"("’)Bu(t)dt;

fo

n
B) x(t)=exy + | e Bu()dr
0

r) x(t)= J'e“("")Bu(t)dt .
o

5. 30V ans auHEHHON cHCTEMBI €O CBODOIHBIM NPABLIM KOHLIOM H OIpaHHYC-
HHEM Ha YIIPABJICHHE HMEET BHAL

) % = Ax{t)+ Bul?),
xlty) = x,.
u(t)eU,
J(x,u)— min;

6) &% = £(x{0))+ Bulr).

xlty) = x,.

J(x,u)— min;
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J(x,u)— min;

) %q;{:}m.;(:},

xn )= x,
ult)el,
Jx,u)— min;

) 2= f(x{0hu(),
xtg) = xq, xlt,)=x,,

J(x,u)— min.

6. 30V ana HeNHHEHHON CHCTEMBI ¢ 3AKPCILICHHBIMH KOHUAMH HMEET BHL:
dx

0 & o f(sehalehe),
xlte )= o,

Jx,u)— min;

6) L= xle)+ b)),
xltg) = xq, xlt )= 3,
ult)el,

Jx,u)— min;

8 S = f(x(0)+ Bul),
xlty) = %o,
ult)el,

Jlx,u)— min;

g & x u

) % < f(x(0)+ Bule),
-‘{'rn}=-rn= -T{f1}=-1'1=

Jx,u)— min.

7. 30 ans nuHeiliHol cHeTeMel ¢ (AIOBEIM OIPAHHYCHHEM M NOJABIAHBIMH
KOHUAMH HMEET BHI:
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) 2o A1)+ Bl

xlty)e Xy, x(t,) e X,

xt)=z0,

Jx,u)— min;
6) %= Ax(t)+ Bult),

xty)e Xy, x(n ) e X,
u(t)=0,

J(x,u)— min;
5) = A(08(0)+ Blu().

xlty) = xg. x(1 )= x,,
x(t)=0,

J(x,u)— min;
1) E 2 £(x(0))+ blulr),
i

xtg)e Xy, x(n)=x,.
J(x,u)— min.

2. 3a1a4a TePMHHANBHOIO YIPABACHHA 118 THHEIHHON AHCKPETHON CcHCTeMB ¢
ha30BLIMH OIPAHHYCHHAMH HMECT BHJL

a) x(t+1)= Ax(t)+ Bult), t=0,..7T-1,
x(0)=x,.
ult)el,
J(x,u)=o@lx(T))— min;

6) xlt+1)= flxle)ult)), =0,..7-1,
x(r)=x,
glx(t) <0,
Jx.u)= f(T))— min;

B) x(t +1)= Axlt)+ Bult), t=0,..T-1,

x(0)=x,, x(t,)=1x,,
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xt)=z 0,
J(x,u)=L{x{T))— min ;
r) %= Ax(t)+ Bult), telty. 1],

-‘{ﬂ}= Xos
xt)=0,

J(x.u)=wplxlt, ) — min.
9. 30V qna AHHEHHON CHCTEMBI ¢ 3AKPCIUICHHBIM IPABBIM KOHLIOM H TCPMH-
HANBHEIM KPHTEPHEM KAYECTBA HMEET BIL

o) = 4x(0)+ blulr).
3{’n}= Tas
Jx.u)= | £(xle)ult)dt > minz

6) 2= axle)+bul),
-‘{fl}=11=
Jlx,u)=D(x(t, ) x(t, ) > min;
8 2= A(x{0)+ Bul).
xltg) = xp, xlty )=,
J(x.u)=(x(t))—> mi
1) %:m[sﬁﬁu[s},
I{fn}E Xp, —T{f]}Exh

J(x,u)=0(x{ty)) > min.

10. Ilyere X — 00beM BRINYCKA B CAMHULY BpeMmeHH, (' — HHTEHCHBHOCTE 110-
TpedaeHus. banancosoe cooTHoweHue JICOHTEEBA HMEET BHJL:

a) X=aX +b£+£‘;
dt

6) c=Lip™, x.
X dt
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B) aX=X—b%+C;

0 L ax()+ 22

Cle)

11. Kpurepuii kauecrsa B ONTHMH3AUMOHHOM Moenu JleonTbeBa uMeer BUA:

a) a?e-&C(t)dl;

Iy

6) ulie'&X(t t+BX(1,):

Ty

) (cl)+ x()r:

r) u’je's'C(t)dt +pX(t,).

12. Iyecrs K(t) — senmuuna OI® s roay ¢, V(t) — uarencusHOCTS BBOA HO-
Boix OIl®D B orpacin. Moaens pocra OId orpaciu umeer Bua:

& L0k () r(0);

v _ .
6) —-=Kle)+n¥();

9 L k() ur ()

r) ‘:,_‘:=-px(z)+v(:).

13. ConpsxkeHnas cHCTEMa JUIS JIMHCHHON CTALMOHAPHOH CHCTCMbI MMECT
BHJL

a) ‘;—‘f = Ay(t)+ Bult);

dy

0
)d:

=—A"y(t)

5 L= ATx()
-ﬂ:
r) = Ay(t).
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14, dyuxumonan amunsToHa 108 THHEHHOH CTAUHOHAPHOH CHCTEMBI HMEET
BHJL:
a) H{.r,u,ul]= Ay + Bu;

0) H{.I,u,ul}l={l+.r,.d:}+ Bu;
B) H{_r,u,lp}=ul{.»-i.r+ Hu};
r) H{_r,u,ly]=(1|1,..4_t+ﬂ'i.r}.

15. Onpenenurs dpyakuuo Mavunerona gis 30V

%=_x{;}+ u(t), te0,7],

x0)=x,,
J{.\',u}=% [(x2(e) + u2(e)e + bx(T) > min :

2 ul

x
a tu————:
) wx+u 5

2 ul

- X
o) W{—T—H}—?—Ti

B) —l.|,.l'_'l'+l.|..l'H+_T1 +u’;

“2

2
x
r) lpr{ x a.r} > >

16. 3anucats CONpsKeHHOE YpasHeHHe 108 30V

dx
& gt o],

0)=x,,
Hwou) = J63(e) + (e i+ ba(T) > i

dx
a) E=1{f}—u{f}:
6) 2= yl1)+ +()

B 2=yl

4 dv _
r) " —_r(r}_

17. Kpaesas 3ana4a npuHuMna Makcumysa s 30V
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dx
= =—x{t)+ult), relo.7],
_T(ﬂ}=-1'u-,

s =226+ 20t + r)— min

HMECT BHC

L)l

5§ Layl)+x)
x(0)=xo, w(T)=b

L))

p dy :
@) - E=w{r}—x[!] :
(0= xp. ()=

[ dx
—-=—xlt)+yle)

» { Lyl (o) :
x{0)=xy, w(T)=0

 dx
& = 20+ wl0)

0 | Hoy(o)-x0) .

dt
x(0)=xy, w(T)=—b

18. Onpepenure pyakuuw Namunsrona aus 30V
dx
—=ult), te|0,T],
% ), eefor]
0)=x,,
r
Jx,u )= | xlt)sin e -
D

a) wx+wsint;

0) wx+wyu—xsint;
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B) Wu—xsing;
r) Wu+wysint.
19, Haiitin conpsseHHOC ypasHenue s 30V

dx

—=ulr), r|0,T],

i), 1fo.1]

x{0)=x,,
T

Jx,u )= | x(t)sin e :
1]

a) ﬂ =C0s{

dt

0) d—w=sin:;

dt

dy _ .
B) E—x[.’]+smr,
L dy
r) " —_tl:!]+u[!].

20, OnpeaennTs VCIoBHA TPaHCBEpCalbHOCTH Ana 30V
% =ult), t 0, 1],
x{0)=x,,

Jx,u)= f.t(r}sin tdt :

a) w(T)=2;
6) w(T)=0;
B) w(I)=0;
r) x(T)=0.

21. Haiiti 3aBHCHMOCTE ONTHMANLHOTO ynpasiesus u(f) or conpssenHoii
nepemerHoii 8 30Y

%=—Ez{f}+u[f], 0)=1. refor]

Jx,u)= [(2(6)+ u? (0}t —> min

o
a) u=wy;
6) n=2wy:
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- W,
B} !I—E,
r) u=y+1.

22, Haiiti 3aBHCHMOCTL ONTHMANBHOIO yrpasnaenus @(f) or conpssenHoii
nepeMennoii B 30V

%=x{f}+u(r],!e[ﬂ,1],

x(0)=2,
1

J(x,u)= (257 () + u?(e) e — min:
u]

a) n=—wy;

s W

) =T

“__E~
B) u= 5
r) u=3y.

23, Haiiti 3aBHCHMOCTE ONTHMAIBHOIO YIPABICHHH i?{f} OT CONpHEEHHON

nepesMennoii 8 30V
dx

= dx(t)+ 2ulr) r e [I],E] .

x(0)=0,
r [

Jx,u)= j{rl(r}+u2{r}lir+ix'{2}—b min:
o

a) u=wy;

6) u=-y;

B) i?=E;

. 2
r) !I—Elpf.

24. Haiiti 33BHCHMOCTE ONTHMANBHOIO yrpasicHus ulf) or conpssenHoil

nepeMennoii 8 30V
dx

I=,r{r}+ 3ult), 1 €[0.2],

x(0)=0,
J(x,u)= [(dx +u? ()l + 2x(2) > min:

0
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r) u=wy.
25. Haiiti 3aBHCHMOCTE ONTHMANLHONO yhpasneHus u(f) or conpseHHoil

nepesmersoi 8 30Y

dx
Z=ulr). x0)=2. refou]

h(r) <1,

J(x.u)=x"(1)— min :

a) u=wy-1:

6) u=y+1;:
N {1, W > 1
B) U= :
-1, wy<l
) {I, w0
r) u= .
-1, w<0

26. HaiiTi 3aBHCHMOCTE ONTHMANLHOIO YipasieHus u(f) o1 conpsxenHoii

nepemeHHoi B 30Y

dx
S=ult) )=3, refor]

lufr) <2,

J{.t,u}=j.r1d¢':
o

{E, w0

2) u -2, w0’

3, w=0

Ju={—l w <0’
o

=1

2, =1
B) v :

-2, y<l’
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CIIMCOK
MPOCTHIX TECTOB HA NIPOBEPKY 3HAHUE

OCHOB OIITUMAJIBbHBIX CUCTEM YIIPABJICHHUSA

1.MaremaTu4yeckasi MoJieJib 00beKTA YIIPaABJICHUS.

A. MaTtemaTH4eckoe OMrUCaHue peajbHOro 00beKTa, aJIeKBaTHOU 3a/1auu, KOTopas
aHaJIu3upyeTcs.+

b. Bec o0bekTa.

B. I'abaputsl 00beKTA.

I'. CrouMocTh 00BeKTa

2.IlepeMeHHbIe COCTOSIHMSA YIIPABJISIEMOTI0 NpoLecca, CHCTEMBI.

A. CoBOKYIIHOCTh KOOPJMHAT, KOTOPBIE OJHO3HAYHO ONPEAEISAIOT TEKYILEE COCTOS-
HHUE CUCTEMBI. +

b. KoopimHaTel BEKTOpa CKOPOCTH OOBEKTA.

B. KoopnHatel BekTOpa MoJ0KeHHs 00BEKTA.

I'. KoopinHaTel BEeKTOpa YCKOpPEHUsl 00bEKTa.

3. MeToa npocTpaHCcTBa COCTOSTHHUS.

A. Metoa, B KOTOpOM MaTeMaTH4eCKasi MOJIEJIb JaHa B BUJI€ CUCTEMbI AU QepeHiu-
aJIbHBIX YpaBHEHUH nepBoro nopsijaka (B popme Komm).+

b. Meton, B KOTOpOM MareMaThuyeckast MoJIeb JaHa B BUAe Au(pepeHInanbHOro
YpaBHEHHMS N-TO MOPSAKA.

B. Meton nccnenoBanust ycTOMYUBOCTU AMHAMUYECKUX CHCTEM.

I'. Meron ananu3a nepexoHOrO MPOLEecca CUCTEMBI YITPABJICHHUS.

4. TpaexkTopusi ABUKEHUA CUCTEMBI.

A. Yckopenue o0beKTa.

b. DBosronns KOOPAMHAT, KOTOPBIE XapAKTEPU3YIOT BEKTOP COCTOSIHUSI CUCTEMBI. +
B. Cxopocth 00BbeKTa.

I'. BEekTOp COCTOSIHUS CUCTEMBI B TEKYILLIUM MOMEHT.

5.JlomycTumasi TpaeKTOpHsl ABUKEHUS CUCTEMbI

A. TpaexTopusi, mapamMeTpbl ABUKEHUS KOTOPOU HAXOMIATCS B IOMYCTUMOW 00JIaCcTH B
10001 MOMEHT. +

b. JIto6as TpaekTopusi.

B. Tonbko onTuMasnbHasi TpPa€KTOPH.

I'. JIroGast onTUManibHAasi TPAEKTOPHSI.
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6.0nTHMaJbLHASA TPAEKTOPHS CHCTEMbI YIIPaBJIEHUS.

A. JlonmycTumasi TpaeKTOpHUs, KOTOPasi COOTBETCTBYET ONTHUMAJILHOMY 3aKOHY YIIpaB-
neHus +

b. JIroGas Tpaekropus.

B. JIro0as nomyctumasi TpaeKTOpHs.

I'. TpaekTopus 1Ipy TEPMUHAIBHOM YIPAaBICHUU

7. 3aK0H ynpasBJieHUSsl.

A. TpaekTopust JBUKEHUS CUCTEMBI.

b. ®yHkuus ynpasieHus, apryMEHTOM KOTOPOU SIBJISIETCS BPEMsI WJIUM BEKTOP COCTOS-
HUS CUCTEMBI. +

B. JIto6as ¢yHKIMs yripaBiIeHUs: CHCTEMOM

I'. lonycTtumas TpaeKTOpHs ABUKEHUS CUCTEMBI.

8. JlomycTUMOe ynpaBJieHUsl.

A. 3aKOH yIpaBJlI€HHs], KOTOPbIM Ha UHTEpPBaJ€ YIPABICHUS COOTBETCTBYET 3aJaH-
HBIM OrpaHUYCHHUECM. +

b. JIto6oe ynpaBneHue.

B. TosibkO onTuManbHOE YIIPABJIEHHUE.

I'. TonpKO MPOrpaMMHOE yIIPABJICHUE.

9. OnTUMAJIbHBIN 3aKOH YNIPaBJICHHUS.

A. JIrob6oe ynpaBieHus.

b. TosbkO nporpaMMHOE yrpasJICHUE.

B. JlomycTuMBbIi 3aKOH yNpaBJiIEHHS, KOTOPOMY COOTBETCTBYET ONTUMAJIbHBIN MOKa-
3aTeib KauyecTna. +

I'. JTroboe nonmycTuMoe yrnpaBiieHUE.

10.0OnTuMabHasi NporpaMMa ynpaBJieHusl.

A. OntumanbHOM 3aKOH YNPABJICHUS B PA30MKHYTOM CUCTEME, KOTOPBIA COOTBET-
CTBYET (PUKCHPOBAaHHOMY HAa4aJIbHOMY 3HAUYEHHUIO BEKTOPA COCTOSHUS CUCTEMBI U SIB-
asieTcst QyHKIHUEH BpEMEHH.

b. 3akoH, KOTOPBII yUUTHIBAET TEKYIIEE COCTOSIHUE CUCTEMBI.

B. OntuManbHblii 3aKOH yIIpaBJI€HUs 3aMKHYTON CUCTEMOM. +

I'. JItoGas gomycTumasi mporpamma yrnpaBieHHUs.

Onepatop 540 000 "KomnaHus "TeHzop" —
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