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1. KOMHeTeHHHI/I U HMHAUKATOPbBI HMX [JOCTHKCHHUSA, IMPOoBEpPsA€MbI€¢ JaHHBIMHA
OICHOYHBIMHA MaTepHaJIaMH

Iesbro0 0CBOCHMSI JUCLUILUIMHBI ABJsIETCS (POPMUPOBAHUE CIEAYIOIINX KOMIETEHIUI:

[1K-5 CriocoGeH ynpaBiaTh MOJy4YeHHUEM, XpaHEHHEM, Iiepeaaycii, 00paboTkoi OOIbIIIX
JTAHHBIX.

YK-1 CriocoGeH ocymecTBIsATh KPUTUIECKUNA aHAIN3 MPOOIEMHBIX CUTYallHii Ha OCHOBE
CHCTEMHOTI0 II0JIX0/1a, BBIPA0AThIBaTh CTPATETUIO JEHCTBUI.

PesynbraTamMu OCBOCHHUS TUCIMILIMHBI SBISIOTCS CIEAYIOUINE MHIMKATOPHI TOCTHKECHUS
KOMIIETECHIINH:

NIIK-5.1 OcymiecTBasieT MOHUTOPUHT M OLEHKY IPOU3BOAUTEILHOCTH 00PabOTKU
OO0JBIINX JAHHBIX

NIIK-5.2 Hcnonp3yeT MeTOAbl M HMHCTPYMEHTBl IIOJYyY€HUS, XpaHEHHUs, Nepelayd,
00pabOTKH OOJIBIITUX TAHHBIX

WIIK-5.3 Pa3pabGarpiBaeT NpPEAJIOKEHHUSI 10 TOBBIIICHUIO IPOU3BOAUTEIBHOCTU
00pabOTKH OOJIBIINX JTAHHBIX

NYK-1.1 BeisBuser mnpoOJEeMHYIO CHTyalMi0, Ha OCHOBE CHCTEMHOIO TOAXO0Ja
OCYILECTBIIsIT €€ MHOI0()aKTOPHBIN aHAJIU3 U JUArHOCTHKY.

NVYK-1.2 OcymectBiaseT MOUCK, OTOOp M CHUCTEMAaTH3alMi0 HHOpPMALUU  AJIs
OIpeieNIeHUs alIbTePHATUBHBIX BAPUAHTOB CTPATErMUECKUX PELICHUH B MPOOIEMHON CUTYaIUH.

NVYK-1.3 Ilpennaraer 1 000CHOBBIBAET CTPATErHIO JAEMCTBUM C y4eTOM OIpaHUYEHUH,
PHCKOB U BO3MOXKHBIX TOCJI€ACTBUH.

2. OneHouHble MaTepUuaJIibl TEKYIIECI0 KOHTPOJIAA U KPUTEPHUHA OLICHUBaAHUA

DeMEHTHI TeKYIIEro KOHTPOJIS:
— TECTBHI;
— KOHTpOJIbHas paboTa;

Tect 1 (YK-1, UYK-1.2)
BriOpats npaBUiIbHOE OMUMCAHUE HENPEPHIBHOW MaTeMaTH4eCcKOW MOJEIH:

a) OTo mNpuOMKEHHOE OMNHMCaHWe OOBEKTa Ha S3bIKe MAaTeMaTHKH, IpPH 3TOM peasibHbIe
NepeMEHHbIE, UCTIONIb3yEMBIE JIJIsl OTIMCaHUsl 00OBEKTa, MOTYT OBbITh ABYX TUIIOB — JUCKPETHBIE, KOTJa
TOYKA, OTBEYAIOLIAs 33/IaHHOMY COCTOSTHHIO OOBEKTa, BCETla MMEET OKPECTHOCTh, HE COJIEPIKaIILytO
HUKaKUX JPYTUX COCTOSIHUM 3TOW NMEpEMEHHOW M HENpepbIBHbIE — KOTJa MEepEMEHHAs! PUHUMAET
BCE 3HAUCHMsI U3 HEKOTOPOro MHTEpBaJa. 3HAUEHMs COCTOSHUI MOXHO IepeHymepoBaTh. Eciu B
ONMCAHUE MOJENN BXOAWUT BpPEMEHHAs IEPEMEHHas, TO OHAa MOXKET ObIThb JUCKPETHON WiIn
HETPEPHIBHOM.

06) Oto npuOMMKEHHOE ONMCcaHhEe OOBeKTa Ha S3bIKE MaTeMaTWK{, HpU ATOM pealibHbIE
HepeEMEHHbBIE, UCTIOJIb3yEeMbIE IS OMMCAHUS 00BEKTa, MOTYT OBbITh OHOTO THIIA — HENPEpPBIBHBIE
(3TO Korja mnepeMeHHas MpPUHUMAeT BCE 3HAYEHUS W3 HEKOToporo uHTepBaia). CocTosiHus
NIEPEMEHHOM MMEIOT MOIIHOCTh KOHTMHyyMa. Ecim B ommMcaHue MOJENM BXOJUT BpPEMEHHas
nepeMeHHast, TO OHa JIOJKHA ObITh HETIPEPBHIBHOM.

B) DT0 npHONMKEHHOE ONUcaHHe OObEKTa Ha S3bIKE MaTeMaTHKH, HpPU 3TOM peajibHbIe
NepeMEHHbIE, HCIIONb3yeMble Ul OMUCAHUS OObEKTa JNODKHBI OBITh JUCKPETHBIMH, T.€. TOYKa,
OTBEYaollas 33/J]aHHOMY COCTOSIHUIO OOBEKTa, BCErJa HMEET OKPECTHOCTb, HE COJEpIKalllylo
HUKAKHAX JPYTUX COCTOSIHUM 3TOM NEPEMEHHOM. 3HA4Y€HHs COCTOSHUM MOYKHO NEPEHYyMEPOBATh.
Ecnu B onmcanue MoJeny BXOJUT BpeMEHHas MEepeMEHHasl, TO OHa MOXKET ObIThb JAUCKPETHOW WM
HETPEPBIBHOM.

r) OT0 NpUOMIKEHHOE OINMUCcaHHe OObEKTa Ha S3bIKE MaTeMaTHKH, MpPU 3TOM pealbHbIE
NepeMEHHbIE, UCIIOb3yeMbIe Ul OMHCAaHUsI 00BEKTa, JOJIKHBI ObITh HENPEPHIBHBIMU (3TO KOT/a
NepeMEHHasl IPUHUMAET BCE 3HAYEHUsI U3 HEKOTOPOro uHTepBana). COCTOSIHUS IEPEMEHHON UMEIOT
MOIIHOCTh KOHTUHYyMa. Eciu B onmcanue Mozeny BXOAUT BpEMEHHAs IIEPEMEHHasi, TO OHa MOXKET
OBITh TCKPETHOM MM HETIPEPHIBHOM.



o) OTo TpUOMDKEHHOE oOmHMcaHue OOBEKTa Ha S3BIKE MAaTEMAaTUKH, TMPH ATOM pealbHbIC
NepEeMEHHbBIC, MCIOJIb3yeMble JJIsI ONMHCAHUS OOBEKTa JOJDKHBI OBITh TUCKPETHBIMH, T.€. TOUKa,
OTBEUAIONIAsl 33aJJaHHOMY COCTOSIHUIO OOBEKTa, BCErjJa HMMEET OKPECTHOCTb, HE COJIEPIKALIYIO
HUKAaKUX JPYIMX COCTOSHMM 3TOM NEPEMEHHOM. 3HAU€HMs COCTOSHUM MOXKHO IEPEHYyMEpOBAaTh.
Ecnu B onrcanue Mojienii BXOAUT BpEMEHHasl IEpEMEHHasl, TO OHa JI0JKHA ObITh HEIPEPHIBHOIA.

Tect 2 (MYK-1.1, UYK-1.2, UYK-1.3)
2. Jly1g cnenyrouiei CHCTeMbl pa3HOCTHBIM YPAaBHEHHM C 3ama3/IbIBAHUEM

x(k+1) = Ayx(k) + A (k- h),

IJie 4, U 4, 3aJJaHHbIC IOCTOSIHHbIC MAaTPULIbl, /1 — 3ana3piBaHue. BeiOpaTh MoaxoAsIy 0

¢ynkuuto JIamyHoBa, KOTOPYIO MOKHO MCIOJIBb30BATh JUIsl aHAIN3a YCTOMYMBOCTH 3alaHHON
CUCTEMBI.
Bapuants! oTBETOB:!

a)
V (x(k)) = x(k)" Px(k) + Zh:x(k +1) Ox(k +i),

rme P=P"'>0,0=0">0.

0)
V(x(k)) = x(k)" Px(k) + Zh:x(k —i) Ox(k —i),

rme P=P'>0,0=0">0.
B)

V(x(k)) = x(k)" Px(k),
rne P=P"'>0.

r)
V(x(k)) = x(k +1)" Px(k +1) + ix(k —i)" Ox(k i),

i=1

e P=P">0,0=0">0.
Kiroun: 1 1), 2 a).

Kputepun oueHunBaHus: TECT CUMTAETCs MNPOMAEHHBIM, €cid OOydarolui OTBETHII
[IPaBUJILHO KaK MMHUMYM Ha I10JIOBUHY BOIIPOCOB.

KonTponpnas pabora (ITK-5, YK-1, UTIK-5.1, UTIK-5.2,)
KonTponbHas paboTa cOCTOUT U3 2 TEOPETUYECKUX BOIIPOCOB U 3-X 3aj1ad.

[lepeuenp TeOpeTHUECKUX BOMPOCOB:

1. Kimaccudukamnus MaTeMaTHIECKUX MOJIETIEH U METOJI0B MOJACIIUPOBAHUS.

2. Knaccugukaius MeTo10B MOCTPOSHUS MOJIEIEH.

3. XapakTepuCTUKH MaTEMAaTHYECKON MOJIEIH.

4. Knaccudukanus ¥ BUIbI HEMPEPHIBHBIX MATEMATUIECKIX MOJICTICH.

5. AHanmM3 yCTOMYMBOCTH HETPEPHIBHBIX MAaTEMAaTUUECKUX MOJIeNIel 0e3 3ama3IbIBaHnN.



6. AHaM3 yCTOMYMBOCTH HEMPEPHIBHBIX MATEMATHYECKUX MOJIETIEN ¢ 3ama3/IbIBAaHUMN.

7. PobGacTHast yCTOWYMBOCTD HENPEPHIBHBIX MAaTEMATHYECKUX MOJICIICH.

8. Cnabast u cuiibHasi TeOpeMbl XapUTOHOBA.

9. ATTpakTophl AMHAMUYeCKuX cucteM. OrnpeneneHue 0coObIX TOYEK.

10. AHanu3 aTTpakTOpPOB.

11. Metons! Diinepa u Pynre-Kyrra.

12. MeTtox miaroB Uit MOJEJEH C 3ana3 bIBAaHUSIMU.

13. Meroxn Kpanka-HukonbcoHa.

14. ITpumenenue II1I1 q1s urcieHHOTO pelIeHus OOBIKHOBEHHBIX MU (G EpeHITMATBHBIX
YPaBHEHUM.

15. OcHOBHBIE 3aKOHBI, UCIOJIb3YEMbIE ITPU OCTPOCHUHN HEMPEPHIBHBIX MATEMATUYECKUX
MOJEIICH.

16. Monens poGoTa-MaHUIYJIATOPA.

17. Monenb XUIIHUK-KEPTBA.

18. JluHamudeckass MOACIb (PUPMBI.

19. Monens MUTpalii HACEJICHUS.

20. Mogenp ynpaisieMoro noptdens 1eHHbIX Oymar.

[Tpumepsr 3aad:
3apava 1 (YK-1, UIIK-5.1, UTIK-5.2)
s cnenyromieii cuctemsl quddepeHaabHbIX ypaBHEHU!:

. 2
X=x-2xy—-x",

y:_2y+xy’

oanmBa}omeﬁ HCIPCPLIBHYIO MATEMATUYCCKYIO MOJICIIb, HaWTH 0COOBIEC TOUKHU aTTpaKkTopa 1
OIIPCACINTD UX THUII.

3agaya 2 (MVK-1.1, UYK-1.2, UVK-1.3)

Jnst cnenyromieit cuctembl AugGepeHanbHbIX YPaBHEHHIH:
X=x—-xy— x?,

y:_2y+307a

oanmBa}omeﬁ HCTIPCPLIBHYIO MATEMATUYCCKYIO MOJICIIb, HaWTH 0COOBIC TOUKHU aTTpaKkTopa 1
OIIPCACINTD UX THUII.

OTtBeThI:
1. Mogenb umeet 3 ocoOwie Touku: a) (1 0) — ycroitunBas Touka; 0) (0 0) — cemymoBas Touka;
B) (2 -0,5) — cenyioBast Touka.
2. Mogaens umeet 3 ocoObie Touku: a) (1 0) — ycroitunBast Touka; 0) (0 0) — cenyioBas ToUka;
B) (2 -1) — cenyioBas Touka.

Kpurepuu onieHnBaHus:

Pe3ynbraTel KOHTPOJBHOM pabOTHI ONPENENAIOTCS OLIEHKAMHU «OTIMYHO», «XOPOILO»,
«YIOBIJIETBOPUTEIBHO», «HEYOBIETBOPUTEIBHOY.

OneHka «OTJIMYHO» BBICTABIAETCS, €CJIM JaHbl [paBWIbHBIE OTBETHl Ha BCE
TEOpPETUYECKHE BOMPOCH] U BCE 3a/1a4M PELIeHbI 0€3 OUIHOOK.



OmeHKka «XOpOIIO» BBICTABISETCSA, €CIM JaHbl IPAaBUIIbHBIE OTBETHl Ha BCE
TEOPETUYECKHE BOMIPOCHI, HO OJIHA 3a/1a4a PEIICHA C OMINOKOM!.

OneHka «yJIOBJIETBOPUTEIBHO» BBICTABISAECTCSA, €CJIM JaHbl IPABUIIbHBIE OTBETHl Ha
IIOJIOBHHY TEOPETHUECKHUX BOIPOCOB, HO OJIHA 3a/1aua peleHa ¢ OLIMOKOM.

OreHka «HEyIOBJIETBOPUTEIbHO» BBICTABIISIETCS, €CJIM JIaHbl IPAaBUIIbHBIE OTBETHl Ha
MEHEE YeM I0JIOBHHA TEOPETUUYECKUX BOIIPOCOB U 3a/1a4M PELICHBI C OIINOKaMHU.

3. OneHOYHbIe MATEPHAJIbI HTOTOBOI0 KOHTPOJIsI (IPOMEKYTOYHOH aTTecTaluMu) U
KPHUTEPUH OLlEHMBAHUS

DK3aMEeHAIMOHHBIN OUJIET COCTOUT U3 TPEX YacTeH.
[TepBast yacTh mpeacTaBisgeT co0oil TecT u3 5 Bompocos, nposepsitomux MYK-1.1.

OTBeTHI Ha BOMPOCHI IEPBOM YaCTH JAIOTCS ITyTEM BbIOOpA U3 CIHMCKA MPESI0KEHHBIX.
Bropast yactbs cogepx’uT oauH Borpoc, nposepsitomnii MYK-1.2.

OTBeT Ha BONPOC BTOPO YacTH JaeTcsi B pa3BepHYyTOH dopme.

Tperbs yacTe conepxkut 2 Bompoca, nposepsaomux MYK-1.3 u opopmieHusie B Buze
npakThuyeckux 3agady. OTBEThl Ha BOIPOCHl TPEThEM YACTH NPEAINOaraloT pellieHHe 3aj1ad U
KpPaTKyl0 UHTEPIIPETALIMIO [TOJIyYEHHBIX PE3YJIbTaTOB.

[lepeueHpb TEOPETUUECKUX BOIIPOCOB:
1. XapakTepucTUKyU MaTeEMaTUYECKON MOEIH.
2. PoGacTHasi ycTOWYMBOCTh HEMIPEPBIBHBIX MATEMaTUYECKUX MOJEIEH.
3. AHanu3 aTTpaKTopoOB.
[Ipumepsl 3anau:
3anaua 1
Jns cnenyrouieit cucteMbl quddepeHIaIbHbIX YpaBHEHUH:

)'sz—ny—xz,

y:_2y+xy7

OIHCHIBAIOIICH HCIPEPLIBHYIO MATEMATUYCCKYHO MOJICIIb, HaHTH 0COOBIC TOYKHU aTTpaKToOpa U
OIPCACIINTb UX THUIIL.

3agaya 2
s criegyromeit cuctemsl TudGepeHITMabHbIX YPaBHEHUH:

)'c:x—xy—xz,

y:_2y+xy7

OIIHCHIBAIOIICH HCHIPECPLIBHYIO MATEMATUYCCKYHO MO/JICIIb, HaNTH 0COOBIC TOUYKHU ATTpaKTOpa 1
OIIPCACINTb UX THUII.

OTBETHI:

1. Mogenp umeet 3 ocoOwie Touku: a) (1; 0) — ycroituuas Touka; 0) (0; 0) — cemayioBas TOUKa;



B) (2;-0,5) — cemymoBast TOUKa.
2. Monens umeet 3 ocoOwie Touku: a) (1; 0) — ycroliunBas Touka; 0) (0; 0) — cemoBas Touka,
B) (2; -1) — cenyioBas To4Ka.

Kputepuu onienuBanus:

Pesynpratel  9K3aMeHa ~ ONPENENSIOTCS  OLCHKAMH  «OTIMYHO»,  «XOPOIIO»,
«YOOBJICTBOPHUTCIIBHO», «KHCYAOBJICTBOPHUTCIIHLHOY.

OueHKa «OTJIMYHO» BBICTABISICTCS, €CIM JaHbl [pPaBHJIbHBIC OTBETHI Ha BCE
TEOPETUYECKHE BOTIPOCH U BCE 3a/1a4M PEUICHbI 0€3 OUIHOOK.

OLeHKa «XOpOLIO» BBICTABISIETCS, €CIM  JIaHbl [paBHJIbHBIE OTBETHI Ha BCE
TEOPETUYECKHE BOIIPOCHI, HO OJ{HA 33/1a4a pelIeHa ¢ OIIHOKOH.

OueHKa «yJIOBJIETBOPUTEIBHO» BBICTABISCTCS, €CIIU JAHBl NpPABHJIBHBIC OTBETHl Ha
IIOJIOBUHY TEOPETHYECKHUX BOIIPOCOB, HO OJIHA 33/1a4a PelIeHa C OLIMOKOI.

OLeHKa «HEYIOBJICTBOPUTEIHLHO» BBICTABISICTCS, €CIHM JaHbl IPABHIbHBIC OTBETHI Ha
MCHEC YCM ITOJIOBHUHY TCOPCTUUCCKHUX BOIIPOCOB M 3a1a4r PCHICHEI C OIIMOKAMHU.

4. OueHouynble MaTepHAaJIbI IS NMPOBEPKH OCTATOYHBIX 3HAHUM
(chopMUPOBAHHOCTH KOMIIETEHIHH)

Tect
i crnenyroieil cucteMbl pa3HOCTHBIM YPaBHEHUH C 3aI1a3/IbIBAHUEM

x(k+1) = Ayx(k)+ A (k—h),

e AO n Al 3aJ1aHHBIC ITOCTOSHHBIC MAaTPHIIbI, h— 3aria3JibIBaHuC. OCYH_IGCTBI/ITB aHaJIu3

YCTOMYMBOCTHU IIyTEM PELLIEHUSI MAaTPUYHOIO HEPABEHCTBA (CYILIECTBOBAHHUE CPEIU PELLIEHUI
MaTPUYHOTO HEPABEHCTBA MOJIOKHUTEIBHO-ONPENEIEHHbIX MaTpuLl P u Q sBisercs
HEOOXOJUMBIM U JOCTATOYHBIM YCIOBHUEM YCTOWUMBOCTH CUCTEMBI). AHATUTUYECKH MTOTYYHUTh
MaTpUYHOE HEPABEHCTBO. BrIOpaTh NMpaBUIIbHBINA BapUaHT:

A PAT-P+Q  APA"
| AP4) APA" -0
(APA-P+Q AP
A ZN APA" -0
APA-P+Q  APA
L AIPAOT AIPAIT _Q
0-P 0 4
| 0 -0+P 4" |>0,

a)

0) >0,

A, 4 P
0-P 0 4

nl 0 -0 4" >0,
4, 4 -P
Q-P 0 A4S



Kirou: a) u g).
3agaun:
3agaua 1

st cnenyromieit cuctembl AugGepeHnanbHbIX YPaBHEHHIH:

)'sz—ny—xz,

y:_2y+xy7

OITHCHIBAIOIICH HENIPEPBIBHYIO MATEMATUYCCKYIO MOJICIIb, HaWTH 0COOBIE TOUKHU aTTpaKTopa U
OIIPCACINTb UX THUIIL.

3amauva 2

[Tposepsiemast kommnereHus: OITK-4 crnocoOHOCTEIO UCITOJIB30BATh U IPUMEHSTh yIiTyOJICHHBIC
3HaHUA B 00JIACTH MPUKJIAIHON MaTeMaTUKU U UHPOPMATHKU.

s cnenyromieii cuctemsl quddepeHanbHbIX ypaBHEHU!:

fc=x—xy—x2,

y:_2y+307a

OHHCBIBaIOHleﬁ HCHIPCPLIBHYIO MATEMATUICCKYIO MOJICIIb, HaAHTH 0COOBIE TOUYKHU aTTpaKTopa 1
OIpCACINTDb UX THUII.

TeOpeTI/I‘leCKI/IC BOIIPOCHI:

1. AHanu3 yCTOWYMBOCTH HEMPEPHIBHBIX MAaTEMAaTHUECKUX MOJIENEH C 3ara3/IbIBaHui.
2. Cnabast 1 cuibHasi TEOpeMbl XapUTOHOBA.
3. ATTpakTopbl TUHaAMHUYEeCKUX cucTeM. OnpeaeneHre 0coObIX TOUEK.

OtBeTH Ha BCE BOIIPOCBHI OOJIKHBI COACPIKATDH q)OpMaJ'IBHy}O IMOCTAHOBKY 3a/a4, €€
PEIICHUE U UHTCPIIPETAINIO MMOJTYUCHHBIX BBIBOJOB.

Nudopmanus o paspadoTunkax

Cwmarun Banepuii WBanoBuy, n.T.H, mpodeccop, mnpodeccop kabdeApbl MPUKIATHOU
marematuku HU TI'Y.



