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OrneHOYHBIE MaTEPHANIBI — 3TO COBOKYIMHOCTh Y4€OHO-METOMMYECKUX MaTepH-
aJoB (KOHTPOJIBHBIX 3aJaHui, OnUcaHui GopM U MpoLenyp), MPeTHAZHAYECHHBIX IS
OLICHKM KayecTBa OCBOEHUSI 00YYAIOIIMMUCS JAHHOW TUCIUIUIMHBI KaK YaCTH OCHOB-
HOM TIpodeccroHaIbHON 00pa30BaTeIbHON MPOTPAMMBI.

[leap — OIIEHUTH COOTBETCTBUE 3HAHUI, YMEHHI W YpOBHS NMPUOOPETEHHBIX
KOMITETEHUIUH, 00y4aronIuxcs 1esiM U TpeOOBaHUSIM OCHOBHOM mpodeccruoHanbHOU
o0pa3oBaTenbHON MPOTrpaMMBI B X0J1€ IPOBEJICHUS TEKYIIET0 KOHTPOJISI U TIPOMEXKY-
TOYHOU ATTECTALIUU.

OcHoBHas 3amada — OOECIEYUTh OLICHKY YPOBHS C(HOPMHPOBAHHOCTH OOIIe-
KYJIbTYPHBIX, 00MIEeNpodeCcCHOHANBHBIX M MPO(HEeCCHOHATBHBIX KOMITETCHIINM, MPH-
oOpeTaeMbIX 00yJarONUMCS B COOTBETCTBUU C ’TUMHU TPEOOBAHUSIMH.

KoHTponb 3HaHmi mpoBoAUTCS B (OpME TEKYIIEro KOHTPOJIS U MPOMEXKYTOU-
HOU aTTECTALUU.

Texymuii KOHTPOJIb YCIEBAEMOCTH MPOBOAUTCS C LEbIO ONPEEICHUS CTere-
HU YCBOEHHSI yueOHOr0 MarepHuayia, CBOEBPEMEHHOIO BBISIBJICHHUS U YCTPAHEHUS He-
JIOCTaTKOB B MOJTOTOBKE OOYYAIOIIMXCS M MPUHATUS HEOOXOAMMBIX MEp MO COBEp-
IIEHCTBOBAHUIO METOJAMKHU MPENoJaBaHus y4eOHON AUCIMIUIMHBI (MOYJIsA), OpraHu-
3aK pabOThl 00YYAIOIIKUXCS B XOA€ YYEOHBIX 3aHSATHUH U OKa3aHUS UM UHJMBHUIY-
aJIbHOM IIOMOIIIH.

K KOHTpOJII0 TEeKylIeH yCreBaeMOCTU OTHOCATCA MPOBEpKa 3HAHUM, YMEHUN U
HABBIKOB, MTPHUOOPETEHHBIX OOYYAIOIIMMUCS B XOJ€ BBHIMIOJHEHUS WHINBUIYaATbHBIX
3aJlaHUid Ha TPAKTUUYECKHUX 3aHATHSX W JTAa0OpaTOpHBIX padorax. [lpu orneHuBaHum
PE3yNhTATOB OCBOCHUS MPAKTUICCKUX 3aHATUN U JTJAOOPATOPHBIX padOT MPUMEHSIETCS
IIIKajia OIEHKU «3a4TE€HO — He 3a4TeHo». KoimuecTBO J1abopaTOpHBIX M MpaKTHYe-
CKHX pa0OT U WX TeMAaTHUKa OIpeaesieHa pabodeil mporpaMMOil TUCIUTUINHBI, YTBEP-
KICHHOU 3aBEIYIOIINM Kademapoii.

Pe3ynbrar BBINOTHEHUS KaXA0TO0 MHAMBUAYAJTBLHOTO 3aJaHUS JOJKEH COOT-
BETCTBOBATh BCEM KPUTEPUSM OLEHKH B COOTBETCTBUU C KOMIETEHIUAMH, YCTAHOB-
JIEHHBIMU JIJ151 33JIaHHOTO pa3/iena IUCUUILTUHBI.

[IpoMekyTOUHBIN KOHTPOJIb MO JAMCIMIUIMHE OCYIIECTBISIETCS MPOBEACHUEM
HK3aMeHa.

dopMa npoBeeHHs SK3aMeHa — MUCbMEHHBIN OTBET MO YTBEPKACHHBIM dK3a-
MEHAIMOHHBIM OujeTam, cpopMyJIUPOBAHHBIM C YUETOM COJIepKaHUsl y4eOHOM Juc-
UIIUHEL [lociie BBIMOMHEHUS MUCHbMEHHOW paboThl 00y4aeMOro MpPOU3BOIUTCS €€
OIICHKA TIPETo/IaBaTeieM |, MPU HEOOXOIUMOCTH, TPOBOAUTCS TEOpPETHIECKas Oece-
7a ¢ 00yJaeMbIM )1 yTOUHEHHUS SK3aMEHAIIMOHHOM OIICHKH.



@®oHJ OLIEHOYHBIX CpeacTB 1Jis IPOBEACHUA HpOMe)I(yTO‘IHOﬁ aTrrecranun
oﬁyqaloumxca o TN CIMIIIMHE

@DOHJT OLICHOYHBIX CPEICTB — 3TO COBOKYMHOCTh Y4€OHO-METOIUYECKUX MaTe-
puanoB (KOHTPOJBHBIX 3aJlaHU, OMHCAHUK (GopM U mpoleayp), IpeaHa3HAYCHHBIX
JUISI OLICHKM KauyecTBa OCBOCHHMS OOy4YarOIIMMHCS JAaHHOW NHUCLUMIUIMHBI KaK YacTH
OCHOBHOM 00pa3oBaTesibHON MPOrpPaAMMBI.

Ilens — OLIEHUTH COOTBETCTBHE 3HAHUHN, YMEHHH M YPOBHS MPUOOPETEHHBIX
KOMITETCHIINM, OOyJaroIMXCs IEeIsiM U TpeOOBaHUSAM OCHOBHOW 0Opa30BaTEILHOM
MIPOTPaMMBbI B XOJI€ TPOBEJACHUS TEKYIIETO KOHTPOJISI U TPOMEKYTOUYHOM aTTECTALINH.

OcHoBHas 3a1a4a — 00€CTIeUnTh OIEHKY YPOBHS C(HOPMHUPOBAHHOCTH OOIIEKYITh-
TYPHBIX U TTPO(PECCHOHATBHBIX KOMITETCHIINHA, TTPHOOPETAEMBIX O0yYarOIIUMCS B CO-
OTBETCTBUU C ITUMU TPEOOBAHUSIMH.

KoHTposib 3HaHuii 00y4aroniuxcsi MpoBOJUTCA B (pOpME TEKYIIETO KOHTPOJS U
IPOMEKYTOUYHOM aTTECTALNH.

Tekymunii KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS C LEJBIO ONPEIEICHUS CTENEHU
YCBOEGHHS y4eOHOT0 MaTepuasia, CBOEBPEMEHHOTO BBISIBJICHUS U YCTPAaHEHUS
HEJOCTATKOB B MOJTrOTOBKE OOYYAIOIIMXCS M MPUHATHS HEOOXOJUMBIX Mep MO CO-
BEPIICHCTBOBAHUIO METOANKH MPEMNOIaBaHUs Y4EOHOU TUCHUIIIIMHBI (MOIYJIs),
OpraHu3aluy padoThl OOYYAIOMIMXCS B X0/1€ YUEOHbIX 3aHATUN U OKa3aHUS UM
WHAVWBUYAJIbHOW MOMOIIIH.

K KOHTpOIIO TEKyIIeW ycneBaeMOCTH OTHOCSITCS MNPOBEpPKA 3HAHWUW, YMEHUU U
HABBIKOB OOYYArOMIMXCS: HA 3aHATUSX; MO Pe3yJbTaTaM BBIMOJHEHUS KOHTPOIHHOM
paboThI; IO pe3yJIbTaTaM BBIMOJHEHUST 00YYAIOMMMUCS WHANBUAYATbHBIX 3adaHUI;
0 pe3ysibTaTaM MPOBEPKH KauyecTBa KOHCIIEKTOB JICKIIMM M MHBIX MaTtepuaion. [Ipu
OIIEHUBAHUU (OMPEAECICHUN) PE3YJIbTaTOB OCBOEHUS JUCHUILIUHBI IPUMEHSETCS Tpa-
IUIMOHHAs cucTeMa (OTJIMYHO, XOPOLIO, YIOBJIETBOPUTEIHHO, HEYIOBIETBOPUTEIh-
HO).

B kauecTBe OLIEHOYHBIX CPEJICTB HA MPOTSHKEHUU CEMECTpPA MCHOJIB3YETCS KOM-
NBIOTEPHOE WJIU OJIAHKOBOE TECTUPOBAHUE.

[To utoram Kypca obOywaromuecs cAaroT 3k3ameH. dopma MpoBeACHUS — MUCH-
MEHHBII OTBET MO YTBEPXKICHHBIM 3K3aMEHAlIMOHHBIM Ouieram, chopMyIUpOBaH-
HBIM C YYETOM CO/Iep>KaHUs Y4eOHON AUCIUIUIMHBI.



HacnopT OLCHOYHBIX MAaTE€PHUAJIOB 110 TUCHHUIIJINHE

Ne Kontposmpyemsie pazaesibl (TeMbl) IMCIH- Koa xonTpoaupy- Bun, meton,
n/n IJTHHBI eMOii KOMIIeTeH- dopma
(pe3yabTaThl MO pa3jieaam) M (1u eé yacTu) OLICHOYHOI'0
MeponpusITUS
1 2 3 4
1-2 mema
[K-1.1 N
1 | Maremarnueckoe onucaHue mpoodIeMbl ONTH- MK-1.2 3aqér
MaJIbHOTO YIIPaBJICHUS '
2-5 mema
. [K-1.1 n
2 | O0wmas Teopusi HEIMHEHHBIX CHCTEM yIpAaBIIE- [K-1.2 3auér
HHSI. '
3-1 mema [K-1.1 "
3 3auér
JlMHaMu4yeckoe NporpaMMUpPOBAHUE IK-1.2
4-1 mema [K-1.1 "
4 3auér
[TpuHnun makcumyma [loHTpsiruHa IK-1.2
5-1 mema
[IK-1.1 N
5 | PoGacrubie cucreMsl yrpasieHusl. K-1.2 3auér

Kpurepuu ouieHuBaHMsI KOMIIETEHIIMA (Pe3yJIbTATOB)

B pamkax Tekymiero KOHTpPOJISA Ha MPOTSHKEHUN CEMeCTpa B Ka4ecTBE OICHOY-
HBIX CPEJCTB HCIIOIB3YIOTCS YCTHBIC U MHUCHMEHHBIE OTBETHI CTY/ICHTOB HAa WHIWBH-
TyajibHbIE BOMPOCHI, MUCHMEHHOE TECTUPOBAHUE TI0 TEOPETUIECKUM pas/ieinaM Kypca,
OTYETHI O BBIIOJHCHUN MPAKTUYCCKUX 3a/JaHUH, OTUETHI O BBIMOJHEHUH J1TabopaTop-
HBIX pa0bOT U pe3yJIbTaThl UX 3aIUTHI.

OreHka cTenieHr GOPMUPOBAHUS KOHTPOIMPYEMBIX KOMIICTCHIINNA y 00ydaro-
IIUXCSA Ha Pa3IUYHBIX dTamax uX (OPMUPOBAHUS MPOBOAMTCS IPEIOAaBaTesieM BO
BpeMsl JICKIIMHA, TPAKTHYSCKUX 3aHATHA W JIA0OPATOPHBIX pabOT IO MIKaJe OICHOK
«3aYTEHOY, «HE 3aYTCHOY.

YcTaHaBIMBAIOTCS CIEAYIONUE YPOBHH C(POPMHUPOBAHHOCTH KOMIICTCHIIMIA B
paMKax TEeKyIIero KOHTPOJIS:

1)  0%-80% OIIEHOK «3aYTEHO» COOTBETCTBYET HEYJOBIETBOPUTEIHLHOMY
YpOBHIO C(HOPMHUPOBAHHOCTH KOMITETECHITUH.

2)  81%-90% OIIEHOK «3auTEHO» COOTBETCTBYET IIOPOIOBOMY YPOBHIO
c(hOpMHUPOBAHHOCTH KOMITETCHIIUH.

3)  91%-100% OUEHOK «3a4TEHO» COOTBETCTBYET MPOJBHHYTOMY YPOBHIO
c(hOpMHUPOBAHHOCTH KOMITETCHIIUH.

YpoBeHb cHOPMUPOBAHHOCTH KOMIIETEHIIMM, OIICHEHHBIM B paMKaX TEKYIIETO
KOHTPOJISL, YAUTHIBACTCS TIPU MPOXOKICHUH MPOMEKYTOUYHOM aTTECTAIMH TI0 TAHHOU
muctumuinHe. CTyACHTHI, UMEIOINE YPOBEHb CPOPMUPOBAHHOCTH KOMIIETCHIINNA HU-
e MPOJIBUHYTOT'0, MOTYT UCIIPABUThH CBOU OIICHKH B YCTAaHOBIICHHOM ITOPSIJIKE.



TunoBble KOHTPOJIbHBIC 3aJaHUA UJIU HHBIEC MaTEepHUAJIbl

Bomnpocs! Kk 3a4eTy 10 AUCHHUILIHHE
1. Brenenue: obuiee npeacTaBieHUE O TEOPUU YIIPABICHHUS.
2. BBenieHue: BONPOCHI ONTUMHU3ALNYU B TEOPUH YIIPABICHUS.
3. Ilpumepsl copepKaTeNbHbBIX 3a/1a4 O TOUCKE IKCTPEMyMa HHTErPAIbHOTO
(dbyHKIIMOHANA (aNMpoKCUMAaIuH, OpaxuCcTOXpoHa, MUHUMAaJIbHAs TTOBEPX-
HOCTb BpaIleHus).
4. Tonsarue pynknronana. DyHKIIMOHAIBI B METPHUYECKUX U JIMHEUHBIX
MIPOCTPAHCTBAX.
5. ®opMann30BaHHbIE 3a7]a4 BAPUALIMOHHOIO HUcuncienus. [IpoctpancTso

k
Cla,bl, HOpMa, METpHKa, OU30CTh neMeHToB. Knaccudukarus sxcTpe-

MYMOB.
6. DnemenThl nuddeperuanpHoro ncuncienns B JIHII: npousBogHas o Ha
MIpaBIICHUIO, TIepBas Bapualus QyHkunoHana. [lpumeps.
7. Onementsl nuddepennmanbaoro ucuucinenus B JIHIL: nuddepenupye-
MocTh 1o ['aro u @peme. Juddepennnan dpeire TMHEHHOTO HEMPEPHIBHO-
ro (pyHk- niMoHana. a
j F[x(t), x(t), t]dt
8. CunbHas muddepeHnupyeMocTsb GyHKITHOHAIA b :
9. YcnoBus nokanbHOTO SKcTpemyMa pyHkinonanos B JIHII.
10. ITpocreiiiias ocHOBHAA 3a/1a4a BapHAIIMOHHOTO ucuncienus. Heobxonu-
MO€ yCJIIOBHE DKCTPEMYMA.
11. OcHOBHBIE JIEMMBI KJIACCUYECKOTO BapHallMOHHOTO ncuuciaeHus (Jlarpan-
xa, Jlro0ya-Peiimona).
12. YpaBuenue Diiniepa (B 1ByX popmax).
13. DkcTpemalnu B peTyIsipHOM U CUHTYISIpHOM citydasx. Teopema [unbbep-
Ta.
14. Cirydan ynpouenust ypaBHeHui Ounepa. [Ipumepsi.
15. IIpocreiiias BappualMOHHAs 3a/1a4a C MOJABM>KHBIMU IpaHUIIaMu. Beipa-
xKeHue i quddepeHimana no napamerpy.
16. [Ipocreiimas 3aa4a ¢ MOABUKHBIMU rpaHuiiaMu. Heobxoaumele ycioBus
AKCTpEMYyMa ISl cilydasi CBOOOIHBIX TPAHUI] M YCIOBUS TPAHCBEPCATBHOCTH.
17. DkcTpemanu ¢ uznoMamu. YcioBus Beiepmrpacca - OpamaHa.
18. Ilpocreiimme 3a1a4u ¢ OTPAaHUYCHUSIMU. YCJIOBUS B TOUKaX COMPSIKEHUS
AKCTPEMAJIEN U TPAHULL.
19. Bropas Bapuauus @ynkuuonana. Heodxonumoe ycnosue Jlexxanpa.
20. loctarouHble ycaoBus ¢1a00r0 OTHOCUTEIBHOTO SKCTPEMYMA.
21. JlocTaro4Hble YCIOBUS CUIBHOTO OTHOCUTEIBHOIO SKCTPEMYMA.
22. Heobxonumple ycroBus Beiepmirpacca CUIbHOTO OTHOCUTEIIBHOTO JKC-
TpEMyMa.
23. IlpuHIIMI MUHUMYMa B 3a/1a4aX HAa CUIILHBIN KCTPEMYM.



24. [IpocrTeiiiias BapuallOHHAs 3a/1a4a C HECKOJIbKUMH HEU3BECTHBIMU.
HeobOxonumoe ycinoBue skcTpemyma. Perynsipabie skcTpeMalu.
25. Kanonunyeckas gopma cuctemsl quddepeHnnanbHbIX ypaBHEHUN Diisie-
pa. 3aaaya ¢ ymIoBbIMM TOYKaMH U yclIoBUs BeliepmTpacca - DpamMana.
26. Hezakpeni€HHble TpaHUIIbl B 33/1a4€ C N HEM3BECTHBIMU (PYHKIUSIMHU.

VYcioBust Ha CBOOOHBIX TPAHUIIAX U YCIOBUS TPAHCBEPCATBLHOCTH.
27. Meton (nipaBuiio) MHOKHUTeNEH JlarpaH)ka B KOHEUHOMEPHOM 3aj1aue Ha
YCJIOBHBIN 3KCTPEMYM.
28. BapuanuonHas 3a1ada Jlarpanxa Ha yCIOBHBIM BKCTpe_l\(/It)SM. F(x.)

- 1)

29. 3anaua Jlarpanxa co CBSA3SMH B BUJIC CUCTEMBI O.11.Y. X
j F[x(t),t]dt
YactHas cutyanus ¢ GyHKIIMOHAIOM *P :
30. Meton (ripaBrio) MHOXKHTENEH Jlarpanyka B U30NepUMETPUUSCKUX 3a]1a-
qax.
31. 3agaua 006 yrpaBlIeHUH PAKETOW KaK TUIOBAs 3a/1a4ya TEOPUH ONTUMAaJIb-
HOTO yIPaBJICHUS.
32. ITocTaHOBKa IPOCTEMILIEN 3a1a91 TOUCKA ONITUMAJIbHOTO MPOTPAMMHOIO
YIPABJICHHS U €€ CBEJICHUE K BAPUALIMOHHOM 3a]1au€ Ha YCIOBHBIN 3KCTPEMYM.
33. JIBa nyTH penieHus NpocTeniien 3aaud ONTUMAIbHOTO NPOrpaMMHOIO-
yIpaBJ€HUs, KaK BApUAIMOHHOM 3a/1a4l Ha YCIOBHBIA SKCTPEMYM.
34. Knaccuduxanuus 3anad o tumy GyHkunonana. O BzauMocssizu 3a1a4 Jla-
rpanxa, Maiiepa u bosbna.
35. IlocranoBka 3a1aun bosbiia 0 MOKMCKe ONTUMAILHOTO TPOTPAMMHOTO
ynpasienus. Heobxoammoe yciaoBue 3KCTpeMyMa o mapaMeTpy € .
36. 3agada bospla 0 MOMCKE ONTUMAIBHOTO MPOrpaMMHOTO ynpasieHus. He-
00XOJIMMBIE YCIIOBHS IKCTPEMYMA.
37. 3apgada bonpla 0 TOMCKE ONTUMAIBHOTO NPOrpaMMHOrO ynpasieHus. Ka-
HOHHMYECKas (hopmMa HEOOXOAUMBIX YCIOBUN SKCTpEMyMa.
38. OnTuManbHO€E 1eMII(PpUPOBAHNUE MEPEXOIHBIX MPOLIECCOB MO OTHOLIEHUIO
K pynkmn. 3agada o0 onTUMAIBHOM OBICTPOJICHCTBHH.
39. Cps3b 32124 ONTUMATILHOTO IeMITI(PUPOBAHUS] © MUHUMHU3AIIUA UHTETPAJIb-
HBIX (DYyHKIIMOHAJIOB.
40. ITpunnun Beitepmtpacca. Uronpuatas Bapuanus ynpasieHus. Popmynu-
POBKa U CXeMa JOKa3aTelbCTBA OCHOBHOW TEOPEMBI.
41. IIpunuun makcumyma. opmynuposka reopembl. CpaBHEHUE C IPUHIIN-
oM Beliepmrpacca o npakTM4eCcKoMy NPUMEHEHHIO

TunoBble 3a1aHKs AJI51 CAMOCTOSTEILHON PadoThI

HepequL TEM QJIFA CaMOCTOATC/IBbHBIX paﬁoT Mo PYKOBOACTBOM IIpenoaa-
BaTeJId.

1.ITpumepst GopMyIUpPOBKH 3a7a4 ONITUMAIILHOTO YIIPABICHUS TEXHOJIOTU-
YECKUMHU 00BEKTaAMU.



2. 3agauyn Ha MUHHUMAaKC.
3. OCHOBHBIE Talbl aHAJIN3a U PEIICHUS SKCTPEMaJIbHBIX 3a/1a4.
4. TIpumepsl KCTIOIB30BaHUS HEOOXOAMMBIX YCIIOBUH ONTHUMAIBHOCTH B 3a7a-

qJax pacducTa OIITUMAJIbHBIX PCXKHUMOB pa6OTI>I TEXHOJIOTHYCCKHX OOBEKTOB.

5. [Ipumepsl 3a1a4 ¢ TUCKPETHO U3MEHSIOIIMMCS apTyMEHTOM U YCJIOBUS OM-

THUMAJIBHOCTH.

6. Mcronp3oBanue 9KCTPEMAJIbHBIX ITPUHIOUIIOB AJIA MOCTPOCHUSA

MaTeMATHYECKUX MOJIEIICH.

7. OCOOCHHOCTH U PETYISIPU3AIIHS IKCTPEMATLHOMN 3a/1a4d TOCTPOCHUS MO-

JIeJIeH TIPOLIECCOB.

S.HOCTaTO‘—IHLIe YCJIIOBUA OIITUMAJIBHOCTU B 3a1a4€ OIITUMAJIbHOI'O YIIpaBJIC-

HH:.

9.IIpumMeps perieHus 3a71a4 ONTUMHU3AINHA CUCTEM PA3IMYHON CTPYKTYPHI.

10.ITpumepbl UCTIOIB30BAHMS MPUHIIUIIA MAKCUMYMA.
11.TTonsiTHE O BapUALIMOHHOM MOAXO0/E K MpoOIeMe HHBAPUAHTHOCTH.

ITepeyeHs TeM U1 CAMOCTOATEIBHBIX padoT:
1. UncieHHbIE METOABI PEIICHHUS 3a4a41 HEJIMHEWHOTO ITPOrpaMMUPOBAHMS,
OCHOBAHHBIE Ha €€ JUHEUHOM aIlllpOKCUMALIUY.
2. UucneHHble METOIBI PEMICHUS 3a1a4M HEJTMHEWHOTO MPOTPaMMUPOBAHUS,
OCHOBaHHBIE HA IOCTATOYHBIX YCIOBHIX ONTUMAIbHOCTH.
3. HeKoppeKTHOCTb U peryisipu3anis NOCTaHOBKH 3314 ONITUMHU3ALUY.
4. 3agaun HEIMHENHOrO MPOrPaMMHUPOBAHUS B CPETHEM.
5. @yHKIMA JOCTHKUMOCTH U JOCTATOYHBIE YCIOBHSI ONITUMAIBHOCTH 3a7a41
HEJIMHEWHOTO IPOrPAMMUPOBAHUS.
6. [IpuMepsl 1 aNTOPUTMBI PELICHUS LIEIOUYMCIEHHBIX 33/1a4 ONTUMU3ALMH.
7. IlpuHIIMTT MaKCUMyMa B MOJIYJIBHOUM (hopMe U MPUMEPHI €r0 UCTIOIB30BaHUS.
8. JlekoMIOo3uIMs ONITUMANIbHBIX 3a/1a4.
9.MtepaTtuBHbIE aNTOPUTMBI YCPETHEHMUS.
10.0 pemieHusAX 3KCTpeMaNbHbIX 3a/1a4, COAEPKAIIUX UMITYJIbCHOE COCTaBJIs-
IOLLIHE.
11.OkcTpemanbHble 3a7ja4U ¢ Pa3pbIBHBIMU 3KCTPEMAIISIMH.
12.OkcTpeManbHble 3a7a4u ¢ MTHTETPajJbHBIMU OTPAHUYECHUSIMH.
13.0Omnpenenenne ypaBHEHHs] ONTUMAIBHOTO PETYSTOpA B cllydyae 00beKTa

MIEPBOTO MOPSIKA.
JlaGopaTopHbIii NPAKTUKYM

Ne Ne paznena HaumenoBanue j1adbopaTropHoii padoThbl TpynoemkocTsb, yac
n/n | AUCHUILIAHLI
1 2 HccnenoBanue HeTMHENHBIX CUCTEM aBTOMa- 4
TUYECKOTO YIpaBIIeHUS METO0M (ha3oBoOi
ILIOCKOCTH
2 3 CHHTE3 ONTUMAIJIbHBIX 10 4
ELICTPOﬂEﬁCTBHIO CHUCTEM VYIIPABJIEHU C
HCIIOJIb3OBAHMEM TTPUHIIIIA
MAKCUMYMA
3 4 CHUHTE3 1 AHAJIM3 OIITUMAJIBHBIX CUCTEM 4
VIIPABJIEHUSI METOJOM JUHAMMWYECKOI'O




IMPOI'PAMMHMPOBAHUA

4 5 HNCCIEOOBAHUE POBACTHOH 4

YCTOMYMBOCTU U POBACTHOI'O KAYECTBA
CUCTEM ABTOMATUYECKOI'O YITPABJIEHUA
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CIIMCOK

3aJaHUM HA MPOBEPKY 3HAHHUEC OCHOB ONITUMAJIbHBIX CHCTEM YIIPABJICHUSA

. Kakue cuctemsl ynpasiieHNs HA3bIBalOTC ONTUMAIbHBIMU?

. UTo Ha3bIBAaETCS KPUTEPUEM ONITUMAIBHOCTH?

. ChopmynupyiiTe 3a1a4y CHHTE3a ONITUMATBHON CUCTEMBI.

. Kakue cuctembl ynpaBieHHst Ha3bIBaIOTCS ONTUMAIBHBIMU MO OBICTPOJACHCTBUIO?

. Chopmynupyitte npuHmn makcumyma [loHTpsiruna.

. B yeM 3akirodaercs CymHOCTb ONPEAEIIEHUs ONITUMAIBHOTO YIIPAaBICHUs HA OCHO-

B€ MpuHUMNa Mmakcumyma [lonTpsaruna?

. UTo Takoe onTUManbHas aBTOMaTH4ECKasl CUCTEMA yIPaBICHUA?
. UTO Takoe OrpaHMYEHUE, KPAEBbIC YCIOBUS U KPUTEPHUM ONITUMAIbHOCTH?
. Kak craButcs 3amaya cuHTE3a ONTUMAJIBHOW aBTOMATUYECKOW CHUCTEMBI yHpaBlie-

HUs?
. Kak ¢popmynupyercs npuHIUIT ONTUMAIBHOCTH?
Kak 3anuceiBaercsa ypaBHeHUE beilsiMaHa v 4TO OHO BbIpa)kaer?
Kak onpenensiercs onTUMalIbHBIA aITOPUTM YIIPABIEHUS JIMHEUHBIM OOBEKTOM C
MHTETPaJbHbIM KBaJPATUUYHBIM KPUTEPUEM ONITUMAIIBHOCTH?
B yem ocobeHHOCTH 3a/1a4 ONTUMH3ALUH 110 TOYHOCTHU?
CdhopmynupyiiTe OCHOBHBIE ATalbl CHHTE3a ONTUMAIBHOTO YIPABICHUS B CTAllU-
OHAPHBIX JIMHEHUHBIX CUCTEMAX.
3anummTe anredpanyeckoe ypaBHeHne Pukkaru.
Kak ocymectBisiercss BbIOOp ONTHUMAJIBHOTO aJIrOpUTMa YIPaBJICHUSI, COOTBET-
CTBYIOILIETO PEUIEHUIO ypaBHEHUs PukkaTu?
Kak ¢opmynupyeTcsi 3ajaua BapHallMOHHOTO HUCUUCICHUS C (PUKCUPOBAHHBIMU
IPaHULIAMHA U PUKCUPOBAHHBIM BPEMEHEM?
JanumuTe ypaBHEHHE JUiepa I KIaCCUYECKON BAPUALIMOHHOM 3a1a4H.
Kaxkoit Bun umeer ypaBHenue Junepa — [lyaccoHa u il Kakux 3aj1a4 Bapuaiu-
OHHOTO MCYMCIICHUS] PEKOMEHAYETCS €70 UCITOJIb30BaHUE?
Kakas xpuBas Ha3bIBa€TCs SKCTPEMAIBHOM ?
Chopmynupyiite ycnosue Jlexxanapa.



3aganusa Ha CaMOCTOATECJIbHYIO IOATOTOBKY

Jlnst 3apag 1 — 25 BeIBeCTH KpaeBYH 3a1a4y [IPHHIMIIA MAKCUMYMA W PelITh
€e, €CJIH 3TO BO3MONKHO.
B 3zanauax 1 — 18 cocrosnue x(f) u ynpasnenue u(f) ckanspHbie (yHKIHH, B

3anauax 19 — 25 ynpasnenue u(t) ckanspHoe, cOCTosHHE X(f) = (x] (1), ;vcz{.!))]r cE”.
R “2x(6) +u(), t €[0:1],
dt
x(0) =1,
1

J(ru) = [ () + 4> (¢) it — min.
1]

2. %:x{:ﬁu(r],r elo:1],
x(0)=2,
J(x,u) = i(2x2{1)+u2{z})dr 5 min.
0
3. % =4x(t)+2u(t), t[0;2],
x(0) =0,
J(x,1) = f(f(z)mf(r)]dr +%x2{2] —> min.
0
4 £=1(1)+3u{r), te[0,2],
dt
x(0)=0,

J(x,u) = j‘(4x(r)+u3(r) Mt +2x(2) — min.
(1]



dx

- —r=ule), refo:1],
x()=2,

(0 1,
J(x,u)=x"(1) — min.
. %=u{f}, re[0:1],
x(l)=3,

()] =2,

1
J(x,u) = [x*(r)dt — min.
1]

. % =u(t), fe [ﬂ;4],

x(0)=a,
|ee(r)| < 1,

J(x,u)= j[n:n +u(t))dt — min.
1]

. %=u[f}, IE[—TI:;I[],

x(—m)=10,
|e(r)| < 1,

I
J(x,u) = [x(#)sintdt — min.

-

dx

. E=u[f}, re0;4],

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

d

J(x,u) = [ (x(r) +u(t))dt — min.
[1]

10



10.

11.

12,

13.

14.

15.

dx
E—HUL tel0:2],

(=0, x(2)=0,
2

J(x.u) = [ [x(6) + 1 () )dt — miin
i

dx

— =3x(t)+ 2ult), fe[0:4],
” x(f)+ 2u(t) [0:4]
(0 =0,

4
J(eu) = [ [ xle)+ 12 (03 20le) e + 2:(4) — min.
]

%=1[1j+2u[:‘}|, te[0:4],
x(0y=10,

4
Jixu)= j{irl{f}+ w’ (O+ ult) }h‘ — min.
0

%”{”_um te[0:4],

H0)=1, 0<ult)<4,
4

J{I,H]=j{.l:(f}+ul{!} }ir —3 min.
0

%= 2x(r)+ult), rel:4],

0)=1, |ulr) =1,

4
J(x,u) = | (xlt)+ Su(r) Jdt — 2x(4)— min.
]

dx
—=xlt)+ 2ult), re[0:3],
o xl(t)+ Zulr) [0:3]

1
0)=—
x(0) %

O<ult)=1

11

3
Jixu)= j{_l:{r}— 6u(t) Jdt —2x(3) — min.
[



16. % =x(t)+ult), te[0;3],

x(0) =1, |ulr)] <1,

J ey = [ ae(e) + 202 (6) Wt + x(3) = min.

1]
17. & o x)ru@), 1e[0:10]
dt ' e
() =1,
|i.r{r}|£1,
10
J(xu) = [xle)+ () + 2ule) it - 3x(10) - min.
o
18, %=—I{!}—u[f}, te[0;5],

w0y =1, x(5)=-2,

J{r,i.r}=_i{— _r{r]+u1[:'}}1'! — min.

%=rﬂ:’}—u{r},
19. 0 t e[0:3],
?;=_rl{.-}+u{r},
%(0)=2, x,(0)=0,
|i.r{r}|£l
3
J{:-r,i:}=j{_rl{f}+_t1(r]+2u{f}}df—:z{ﬂ—}rnin.
o
d:
—t=-x(),
20. i" te[0:4],
% = x, () + 2u(f),
(=2, x,(0)=1,
—12u(f) <2,

4
J(x,u) = [u(t)dr + x;(4) — min .
0

12



21. re[k],

x(0) =0, x,(0) =10,
()| < 2,

1
J(x.u)= I.rl{r}ﬂ'f —» min.
1]

n | tef0:1],
dx,
E=H{f},
x (1) =0, x,(1) =0,
()| < 1,
1
J(x.u) = I.rl{r}df s min.
1]
ﬂ:r {.!’}7
de
23, re[1],
ii"l.'l
E=H{f},
x(0)=0, x,(1)=0,
()] < 2,
1
J(x,u) = le{r}ﬂ’f s min.
1]
B o),
dt
24, P te[0T],
f = —x, (1) + u(f),
x(0) = xgy, 2(0) = x5,

T
J(x,u) = ju*’-{r}d.- 5 min.
1]



X
Pl
07
dyy re[0:T],

" =—x;(t)+ulit),

25.

x(0) = xgy, x,(0) = xgp,
J(xu)=x(T)+ x3(T)— min.

26. Cocraeuts 3agauy Kown — bennvana qs cneayromeii 3a1aui onTHMANb-
HOTO YIIPABICHHA:

dx

= AWx(0)+ K@) + f(0).1€fo.7],
M0y =x. x(HeE”, uit)eE’,
b (0] <1, i=1,.

.

*

T
J(x,u) = I:I{r}dr —5 min,
]
rae A(r), Kif), f(t) —3anaHHBIC MATPHLEL
27. PeiuuTe npeasiayILYED 38434y, 3aMeHHB QYVHKLMOHAN HA

J(x,u) = (e, x(T)).

roe e=(Cy,y ..., ;) — 3ATAHHLIA BEKTOP.

28, PeunnTs NpeabIVIIYIO 3a1a9y, 3aMeHnB dyHkumonan va J(x,u) = x (7).
Jna sagayu 29 — 35 waiimn dyakumo benvana

29, %=—xm +u(t), telo,1],
x(0) = x,,

T
J(x,u) = J-{_rl{r}+u1{!}}dr 5 min.
1]

dx
30. = =u(n), te [0.7].

x(0) = x,.

T
J(x,u) = %Jul[r}df + x*(T) = min.
L1

14



31. %=m{!}l +bu(t) € [tg.1,],

-T[fu} =Xps

i
J(xu)= I [{:r— r_'}l1 +i.r2]d:' —» min ,
Ty
rae a, b, ¢ —3aaHHBIC YHCIA.

dx
32, —=u(f), te [0.7],

x(0) = x,,
(0| <1, relo,7],

J(x,u)=x"(T)— min.
33, %qm, telo.r],

x(0) = x,,
(0| <1, refo,7],

T
J{:,u}=jx"—{r}d.- _» min.

[1]
34, %af'u{t} JHE [rn,rl],

xlt, ) =x,,
O<u(f) <1, telt,.]

J(xu)= J' (— x(£) + wlt))dt — min .

35. % = A(Ox() + Clu()e), tefo, 1],

x(0) = x,,

T
J(xu)= %j[{a{:’}, %))+ blu(),¢)]dt + (e, x(T))— min,,
5]

rae A(t) — 3ananHas nxn-matpuua, Clw,f), af) — 3a0aHHEE 1 -MEPHBIC (PYHKLHH,

b(u,t) — ckanapHas (pVHKUHE, X,.c — m-BeKTOpbl, V(f) — 3aJaHHLIC MHOMECTBA
M=MEPHOTO NPOCTPAHCTEA.

Yrazanwue, DyHKUHKD be/IMaHA HCKATE B BHAC MHOMOWICHA NEPBOH CTENCHH
NEpEMEHHBIX X =(X;,...,] X, ) wix )= [{p{r},_t}.

15



CIINCOK
TECTOB HAa NMPOBEPKY 3HAHHUE

OCHOB OIITUMAJIBHBIX CUCTEM YIIPABJICHHA

1. Moaens ynpasiseMOod CHCTEMEL C TPEMA BXOJAMH H JBYMSA BRIXOJAMH HME-
eT BHL

ii; = f, (o () (¢ Ly (£ e, (1)) )

a) )
% = falory(e).2cq (8 ), (£ )iy (1))

5) §= £l by by (0);

L5 o s 0ha s (s 0)
.%=f: (o (1w (8 Doy (8 e {31”3{’}}1

B)

%= 1 (b ()5, b, (b (1))
D) 4E2 2 £ (3, (0 () xa ek (1) ().

dr

%=f3{-r| {f},x}_ {!J’-rs{f}’!'rl {”’ul{!”

2. JliuHeiiHas HeCTALMOHAPHAN ABTOHOMHAA CHCTEMA YIPABICHHA HMECT BHL

) §=fi{:h{r}+h{u{: )+ ole):
) §= Axlt)+ Bult);
) % = A(1)ele)+ Bul?):

) 5= £x0)+ Be0).

16



dx
) % = f(xl0) + Bule).
3. Jluneiinan crauMOHAPHAS CHCTEMA YIPABICHHA HMEET BHJL

) Z = ax(e)+ Bul);
6) 2 = ax0)+ b ();
B) 2= ax()+ Bl
£) % = x(e) + blulr).

4. Pewenne zagaun Kowm ;E= Ax(t)+ Bult), xlt,)=x,, te ru,rl] MOAKHO
I

HaiiTi no gopmyne:

a) .‘r{f} = if"’[r_ﬂﬁu{t }dt;

6) x(t)= gAlt-ta }_ru + ji""{l_f]ﬂ'h‘(Th‘E :

Ty

B} x[!}=e‘{rrﬂ, + jE'l{I_TJHH{THI :
]

r) x(t)= j.fd[f_t}ﬂu['t Jedt.

I

5. 30Y¥ ans nuHeliHOi cHCTEMB! CO CBODOIHBIM MPABLIM KOHLOM H OIpaHHue-
HHEM HA YIPARICHHE HMEET BHA!

) §=¢t(;}+3u(;},
I{fu}=xnv
ult)el,
Jx,u)— min;
dx
o) - flxle))+ Bult),

x(ty )= x,.

J(x,u)— min;

17



J(x,u)— min;

5) % = Ax(t)+ Bult),
1{’1]':-1'1:
ult)el,
J(x,u)— min;

) <= £(0hule).
xtg) = xp, x(ty)= 3,

J(x,u)— min.

6. 30V ans HeNHHCHHOH CHCTEMBI ¢ 3AKPCILICHHBIMH KOHUAMH HMECT BH

dx

0 % < flsehulehe),

[

xlty) = %o,
J(x.u)— min;

6) % = Ax{e) + blul),
xtg) = xp, xl(ty)= 3,

ult)el,

J(x,u)— min;

9 S = f:0)+ Bul),
1{fu]= Xp»
ult)el,
J(x,u)— min;

) S = £(0)+ Bu),
-‘{fn}= Xp» -T{fl }=-I]v

J(x,u)— min.

7. 30V ana nuHeiliHOH cHcTeMmel ¢ (A30BBIM OIPAHHYCHHEM H IOIBHAHBIMH
KOHLIAMH HMEET BHJL:



) L= 4(00)+ BleN),

xlty ) e X,. xl ) e X,

xt)=z 0,

J(x,u)— min;
6) §= Ax{t)+ Bult),

xty ) e Xy, xln ) e X,
u(t)z0,

J(x,u)— min;
) S5 = Ale)e)+ lule),

xlty )= xg, x(t) = x,
xt)=z0,

J(x,u)— min;
0 L= f(x(e)+ bul?)).
i

xlty) e Xy, xlt)=x,
J(x,u)— min.

£. 3asaua TePMMHANLHOIO YIPABICHHA 1118 THHEHHOH JHCKpPeTHOI CHCTEMBI ¢
ha30BRIMH OrPAHHYCHHAMH HMECT BHL

a) x(t+1)= Axlt)+ Bult), r=0,..T-1,
{0)=x,.
ult)el,
J(x,u)=(x(T))— min;

6) xlt+1)= f(xlthult)), t=0...7-1,
o(r)=x,.
elx(r))<0.
J(x.u)= f(x{T))— min:

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

x(0)=x,, xlt,)=x,



xt)=z0,
J(xu)=L{x{T))— min

r) % = Ax(t)+ Bult), telty. 1],

3{{]}=Iu:
xt)=0,
J(x.)= o{x{t))—> min.

9. 30V ana anHeiHON CHCTEMBI © 3AKPEIUICHHBIM NPABEIM KOHUOM H TEPMH-
HANBHEIM KPHTEPHEM KAYECTBA HMEET BH:

o) = 4x(e)+ blule).
f‘{fn}= Tas
Jx.u)= | £(xle)ult)dt > minz

6) 2= axle)+bule),
-‘{fl}=-’ﬁ=
J(x,u)=D(x(t, ) x(t, ) = min;
) L= A(x(0)+ Bu).
xlty) = x5y, xl1 )= x,,
/()= (x{t) - min:
" %=A_t[!]+ﬂu[!},
xlty) e Xy, xln )e X,

J(x.u)=wlxt ) — min.

10. Ilyers X — 00beM BEINYCKA B ¢AHHHLY BpemeHH, (' — HHTCHCHBHOCTE M10=
Tpednenus. banancosoe cooTHoweHue JleOHTHEBA HMEET BHIL:

a) X =aX +b£+|‘_’“;

dt
6) c=L+p , x.
X dt

20



dx
aX=X-b=—4iC:
B) - G

r) %=m¥(r}+%.

11. Kpurepnii kauecTsa B ONTHMH3AUMOHHOH Moaenu JleOHTEEBA HMEET BHIL:

a) o ie_&C‘(r}df;

6) o e X(e)de + X1 ):

Tiy

B) [(C(e)+ X(e)r:

r) u?e“s"ﬂ‘(r}dr +BX (1, ).

12. Iycrs K[!] — genwunna Ol s roay ¢, F(.r} — HHTEHCHBHOCTE BBOJA HO-
Beix Ol B orpacnn. Mogens pocra Olld orpacnu umeer Bua;

a) d’fo’}=—uK{r}+V{r};

6) Z-=K(0)+wr ()

B) ﬂ’;ﬂﬂ:h}wr{r};

) L=k (0)+V10)

13, ConpameHHAs CHCTEMA U IHHEHHOH CTALMOHAPHOH CHCTEMBI HMEET
BH/I:

a) %= Awlt)+ Bult);

6) v __4 Twlr)

et

dx _ 7
B) = A x(t)
r) %=ﬂw{:}.

21



14. dynxumonan I'aMuneToHa IS THHEHHON CTALHOHAPHON CHCTEMBl HMEET
BHJL:
a) H{x,i.r,w}l= Ay + Bu;

&) H(x,uy)=y, Ax)+ Bu;
B) Hxuy)=wy(Ax+ Bu);
r) H(_r,u,w}=l:1p',..-!_r+3u}.

15. Onpegenurs gyakumo Nampunsrona gua 30V

grx{;}w(f}, refor],

x0)=x,,
J{_r,u]=% [(x2(e) + ()t + bx(T) > min :

a) I+!I—£—H—I‘
W T

ot

6) llf{-’f—“}—?—?i

B) —l|..|'_1r+l|.1'u+_1r1 +u’;

s HE

r) w{—:+u}—%—?.

16. 3anucars CONpPAKEHHOE ypasHeHHe 1ua 30Y

R

x0)=x,,

J(_r,u]=%j(x1(r}+u:{r}}1:+f:.n{?']—hmin:
i

a) E=I{f}—ﬂ{f}‘-

6) ‘;—‘f=m(;}+_r{;};

B) %=—W{f}—-‘f(f};

y v _
r) " —_1'(!}.

17. Kpaesas 3a71aua NpHHLMNA MaKCHMYMa 1 30Y



dx
= =—x{e)+ule). refo.7],

x(0)=x,,
J{_T,u}% [le2(e) + w2 ()t + bx{r) — min

HMECT BRI
Z ) vl

dy
a) 1 E=W(’1+-ﬂ=’] ;
x(0)=xg. W(T) =—b

& )-vl)

ot
6) { D=ylt)-() :

x(0)=xy. w(T)=—b

[ dx
—-==xt)+vle)

0§ Lyle) () ;
x(0)=xy, w(T)=0

[ dx
& = x(0)+ (0

0 | 2o yl)-x) .

elf
x(0)=xy. w(T)=-b

18. Onpepenure pyakunw amunsrona ana 30V
dx
—=ult), t|0,T],
“ o). 1ef07]
0)=x,.
T
J(xu) = | xlt)sin g -
0

a) wx+wsint;

0) wx+yu—xsint;



B) Wu—xsing;
r) Wu+wysint.

19. Haiitu conpasennoe ypasHenue g 30V
dx

I=u{f}, tefo,1],
x0)=x,,

T

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

0
a) ﬂ=u|:||:|5|r :
dt

0) d—w=5in.';
dlt

dy _ -
B) d{—_t[.‘]+smr,

y dw_
r) s —.r{:‘]+u[:‘].

20. OnpenenuTs YCI0BHA TPAHCBEPCANLHOCTH Aa 30V

dx
E=u{f}‘ tefo, 7],

x(0)=x,.

J(x,u)= _][F_t(r}sin tdlt :

a) w(T)=2:
6) w(T)=0:
8) w(T)=0;
r) x(T)=0.
21. Haiiti 3aBUCHMOCTE ONTHMANBHOO YIIPABICHHS i?{f} OT CONPAKCHHOH
nepeMeHioi 8 30V

£=_2;{1}+ ult) {0)=1, refo1]

dt
1
Jxu)= [ (2 (1)+ (1)t — min
1]
a) u=y;
6) u=2wy:
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A—E"
B} !1—2,

r) u=y+1.

22. HaiitH 33BHCHMOCTH ONTHMANBHOIO yhpasicHus ul(f) o1 conpsxeHHOi
nepeMeHHoil B 30Y

dx

E=x{f}+u(r],!e[ﬂ,1],

x0)=2,

J(x,u)= [ (227 (¢)+ u(¢)He — min:
a) u=-y;

o s W

) U=

B) u=——;

2
r) u=3y.
23, Haiite 3aBHCHMOCTE ONTHMANLHOIO ynpasicHus (f) or conpsenHoii

nepeMeHHoil B 30Y
dx

- dxft)+ 2ult) e [l],E] .

x0)=0,
2 1,

Jx,u)= j[rl(r}+u2{f}lir+5_r'{2}—h min :
[}

a) 1=y

0) ti=—y

~_ ¥
B) u= 5
r) i?=%l|.||'

24, Haiity 3aBMCHMOCTE ONTHMANLHOIO yhpasieHus ul(f) ot conpsxennoii

nepemennoii B8 30Y
% = x(t)+ 3ulr). r e0.2).
x{ﬂ}= 0,

J{_t,u}=j[4x + HZ{I}}{I +2x(2) — min :

25



a) u=2,
= = 3 .
) u=3v;
B) u=y-—1;
r) u=wy.

25. Haiit 3aBHCHMOCTE ONTHMAIBHOIO YIPABICHHA i?{f} OT CONPAHCHHOH

nepemeHHoi B 30Y

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

k(e ) <1,

J(x,u)=x"(1)— min :

a) u=y-1;
B) u=y+1:
. {1, w1
B) u= :
-1, wy<«l
N ][l, w0
ry u= :
-1, w<0

26. Haiitn 3aBHCHMOCTS ONTHMANLHOIO YrpasneHus u(f) or conpsskennoii

nepemenHoi 8 30Y
§E=uﬁ1_ﬂﬂ=l refo,],

() <2,

1
J{_t,u}=j_1'1a':':
o

. 2, y>0
8) u= -2, y=0
. 3, y=0
0) u= -3 w<l’

. {2, w1
B) u= :

-2, wye«l
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CIIMCOK
MPOCTHIX TECTOB HA NIPOBEPKY 3HAHHE

OCHOB OIITUMAJIBHBIX CUCTEM YIIPABJICHHUA

1.MaTtemaTu4yeckasi MoaeJb 00beKTa yIpaBJIeHHSI.

A. MaTtemaTH4ecKoe ONMMCAaHKNEe peaabHOro 00BEKTa, aJcKBaTHON 3a/1auu, KOTOopas
aHaJM3upyeTcs.+

b. Bec oObekTa.

B. I'aGaputsl oObeKTa.

I'. CroumocTh 00BEKTa

2.IlepeMeHHbIE COCTOSIHUSA YNIPABJISIEMOTr0 NMPoIecca, CHCTEMbI.

A. COBOKYITHOCTh KOOPAMHAT, KOTOPHIE OJTHO3HAYHO OINPEEIISIIOT TEKYIIEE COCTOS-
HHE CUCTEMEI. +

b. KoopinHatsl BEeKTOpa CKOPOCTH OOBEKTA.

B. Koopaunatsl BEeKTOpa MOJIOKEHUS] OOBEKTa.

I'. KoopinHaThl BEKTOpa YCKOPEHUST 0OBEKTA.

3. MeToa nmpocTpaHCcTBa COCTOSTHUS.

A. Metog, B KOTOpOM MaTeMaTudeckasi MoJIelb JJaHa B BUJE CUCTEMBI AU dhepeHIn-
aJIbHBIX ypaBHEHUH niepBoro nopsaka (B popme Komm).+

b. MeTon, B KOTOpOM MaTeMaTuyeckas MoJiejb 1aHa B Buje auddepeHInaabHOro
YpaBHEHUS N-TO MOPAIKA.

B. MeTon uccnenoBanus yCTOMYMBOCTH AUHAMUYECKUX CUCTEM.

I'. MeTon aHanu3a nepexoIHOTo MpoLecca CUCTEMBI YIIPABICHMUS.

4. TpaekTopust IBHKEHHSA CUCTEMBI.

A. YckopeHue oObeKTa.

b. DBosrOIMS KOOPAUHAT, KOTOPBIE XapaKTEPU3YIOT BEKTOP COCTOSIHUSI CHCTEMBI. +
B. Ckopoctb 00beKTa.

I'. BekTOp COCTOSIHUSL CUCTEMBI B TEKYIIUA MOMEHT.

S.JlomycTuMasi TpaeKTOpHUs ABUKEHUS CUCTEMbI

A. TpaekTopus, napameTpbl ABUKEHUS KOTOPOH HAXOJATCS B JOMYCTUMON 00J1acTH B
M000#1 MOMEHT. +

b. JIro6as TpaekTopusi.

B. Tonpko ontuMasibHast TPAEKTOPHUSI.

I'. JIrobast onTuMasnbHast TPaCKTOPHSI.
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6.0nTuMabLHasi TPAEKTOPHUSI CUCTEMbI YIIPABJICHUS.

A. JlonycTumas TpaeKTOpHsl, KOTOPasi COOTBETCTBYET ONTUMAIILHOMY 3aKOHY YIIPaB-
JieHus +

b. JIro6as TpaekTopusi.

B. JIro6as nomyctumMasi TpaeKTOpHsI.

I'. TpaekTopust Ipu TEPMUHAIBHOM YIIPaBICHUN

/. 3aK0H ynpaBJIeHHUsI.

A. Tpaextopusi IBUKEHUS CUCTEMBI.

b. ®yHKuusa yrpaBieHHs, apryMEHTOM KOTOPOU SIBJISIETCS BPEMSI MJIM BEKTOP COCTO-
SIHUSL CUCTCMBI. +

B. JIro6as hyHKIMA yrIpaBIeHHUs] CUCTEMON

I'. lommycTuMasi TpaeKTOPUS JABUKEHUSI CUCTEMBL.

8. JlomycTiMoe ynpaBJieHUsl.

A. 3aKoH yrpaBiieHUs, KOTOPbIA HA UHTEPBAJIE YIPABJICHHUS] COOTBETCTBYET 3aaH-
HBIM OTpaHHYCHHEM. +

b. Jlro60e ympaBienue.

B. TosibkO onTuManbHOE YIIpaBJICHHUE.

I'. Tonpko mporpaMmMHOE ynpasJIEHUE.

9. OnTUMAILHBIN 3aKOH YIIPABJIeHUS.

A. JIroGoe ynpaBieHus.

b. Tonpko nporpaMMHOE yIIpaBJICHHUE.

B. JlonycTuMBbIii 3aKOH yIIpaBJE€HUs, KOTOPOMY COOTBETCTBYET ONTUMAJIBHBIN MOKa-
3aTellb KauecTna. +

I'. JTroGoe momycTMOe yIpaBJICHHE.

10.0OnTuMasibHasi MPOrpaMMa ynpasJieHHs.

A. OnTuManbHOM 3aKOH yIpaBJi€HUS B PA30MKHYTOM CHCTEME, KOTOPBI COOTBET-
CTBYET (PUKCUPOBAHHOMY HAYaJIbHOMY 3HAUEHHIO BEKTOPA COCTOSIHUSI CHCTEMBI U SIB-
nsieTcss QyHKIMEH BpeMeHH.

b. 3akoH, KOTOpBIN YUUTHIBAET TEKYILEE COCTOSTHUE CUCTEMBI.

B. OntumanbHbIi 3aKOH yIIPaBICHU 3aMKHYTOW CUCTEMOM.+

I'. JTroGas gomycTtuMas nporpaMmma yrpaBJieHHUs.
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