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OueHouHbIEe CcpeacTBa SIBISIOTCS DJIEMEHTOM CHCTEMbI OLIEHWBAaHUSA CPOPMHUPOBAHHOCTH KOMIIETEHUUH y OOydYaromIMXCs B LIEJIOM HJIM Ha
orpezieIeHHOM dTare ee GOpMHUPOBAHHUSL.

OC pazpabaTbiBalOTCsl B COOTBETCTBUU ¢ paboueii mporpammoit (PIT) mucrumivHel U BKIIOYaeT B ceOsl HAOOp OLEHOYHBIX MATEPUANIOB s
MPOBEACHUS TEKYIIETO KOHTPOJISl yCIEBAEMOCTH U IIPOMEKYTOUHOM aTTecTaluu no qucuuiuinie « HenpepreiBHbIE MaTEMaTHUECKUE MOICIINY.

1. KomnereHuun M pe3y/bTaTbl 00y4eHus, popMupyemMbie B pe3y/bTaTe OCBOeHUs] JMCHUILUIMHbI «HenpepbiBHbIe MaTeMaTHYeCKHe

MO eJIN»
Koa u nanmeHnoBanue pe3y/ibTaToB Kpurtepuu ouenuBanus pe3yjbTaToB 00y4eHUs
00y4eHus (TUIaHUPYEMEIC
KoMnerenuus NupukaTop KoMneTeHUMu pe3yIbTaThl 00yUCHHUS,
XapaKTCPU3YIOIUE STAIIbI Otin4HO Xopor1o VYnosnersoputensH | HeynoBneTBopuTensHO
(hopMHpPOBaHUSI KOMITETEHIIUH ) 0
YK-1. Criocoben NYK-1.1. Beiseasier npodaemuyro | OP-1.1.1. O0y4aromuiicss CMOXeT: Hemonctpanus B uenom dparmeHTapHoe, He umeer uetkoro
OCYIIIECTBIIATH CUTYAIINIO, HA OCHOBE CHCTEMHOTO | - HCTIOJIB30BaTh PE3yIbTATHI BBICOKOTO yCIICIIHEIE, HO HETIOTHOC 3HAaHUE MpeICTaBICHAUS 00
KPUTHYCCKUHA aHAN3 | TOAX0/a OCYIIECTBIISIET e¢ MIPUKIIATHOW MAaTEMAaTHKH IS YpOBHS 3HaHUH; | comepkamrie 6e3 rpyObIx M3y4aeMOM MaTeprae,
MPOOIEMHBIX MHOTO()aKTOPHBIN aHAIH3 U OCBOCHWISI, aIaNITAllNU HOBBIX CHIOCOOHOCTh OTJCIEHBIC OIrO0K JIOITyCKaeT TpyObIe
CUTyallMii Ha OCHOBE | IMArHOCTHUKY. METOJIOB PEIICHHUS 3a/1a4 B 001acTH CaMOCTOSITENIFHO | TPOOEIbI 3HAHUS | WCHOJIB30BAHUS OIINOKH TIpH
CUCTEMHOTO MTOCTPOCHHS HETPEPHIBHBIX TO aHalM3a u B 0a30BOM COBpPEMEHHBIX HCTIOTH30BaHUH
TOIX0Aa, NVYK-1.2. OcyuiecTBisieT MOUCK, | MaTeMaTHYECKHX MOJENeH peallbHbIX | peanu3ainuu (cranmapTHOM) KOMIIBIOTEPHBIX COBpPEMEHHBIX
BbIpabaThIBaTh 0TOOp M CUCTEMATH3aLIUI0 00BEKTOB. MTOJTYYEHHBIX 00bEME METOJIOB | TEXHOJOTHH JUIst KOMIIBIOTEPHBIX
CTPATErHIo nH(MOPMAIUY JJIs OTIPECIICHUS OP-1.2.1. O0y4arouuicsi CMOXKeT: 3HaHWH. 3HaHWE | TIOCTPOCHUS U penieHns 3a1ad u3 TEXHOJIOTUH JIJIst
JeHCTBUIL. aIbTEPHATUBHBIX BaPUAHTOB - peaIn30BaTh M COBEPIICHCTBOBATH MaTeMaTHIECKOT | MCCIEeIOBAHUS obxactu pereHus 3a1a9 u3
CTPAaTCru4e€CKux peLLIeHI/lﬁ B HOBBIC METOABI PEIICHUA O amrapara u MaTEeMaTHYCCKUX O9KOHOMUKH, 06J'IaCTI/l 3KOHOMHMKH,
poOJIEMHOI CHTYaIHH. NPUKIIAJHBIX 3a4a4 [IPU IOCTPOEHUH | COBPEMEHHBIX MoJenei, HEINPEPBIBHBIX U JIEMOHCTPUPYET Ci1a0ble
NVYK-1.3. IIpemiaraer u HENPEPBLIBHBIX MATEMATUYECKUX KOMIIBIOTEPHBIX | COBPEMEHHBIX JIACKPETHBIX 3HaHUSA HENIPEPBIBHBIX U
000CHOBBIBACT CTPATETUIO MoJIeNiell pealbHbIX 00 BEKTOB. TEXHOJIOTUH JUIT | KOMITBIOTEPHBIX MaTEeMAaTHICCKUX JIUCKPETHBIX
JIEHCTBUH C y9ETOM OTpaHUYCHHH, pelIeHus 3a1a4 | TEeXHOJOTHIA Al | MOZIeIeH MaTeMAaTHICCKUX
PHUCKOB U BO3MOXKHBIX OP-1.3.1. Oby4arommiicsi CMOXET: u3 obactn penIeHus 3anaq SKOHOMHMKH, MOJIEJIEN SKOHOMHMKH,
MTOCTICICTBHA. - POBOJIUTH KAYECTBEHHBIN U SKOHOMUKH, u3 obmactu COLIMABHO- COLIMABHO-
KOJIMYECTBEHHBIN aHAIN3 HENPEPHIBHBIX U | YKOHOMHUKH, SKOHOMHUYECKOTO HSKOHOMHYECKOTO
MTOJyYEHHOTO PEIIEHHS C IIETIHI0 JTUCKPETHBIX HENPEePHIBHBIX U | IPOTHO3MPOBAHUS, | MPOTHO3MPOBAHUA,
MTOCTPOCHHSI OPUTUHAIIBHOTO MaTeMaTHYeCKH | JAUCKPETHBIX JIOTUCTHKH, JIOTUCTUKH, YIPaBICHUS




BapuaHTa HEMPEPBIBHBIX X Mojenen MaTeMaTU4ecKUX | ympaBieHHs B B 3KOHOMHYECKUX
MAaTEMaTUYCCKUX MO}ICJ’[Cﬁ PpCalbHBIX 3KOHOMHMKH, MO}IeJ’[efI O9KOHOMHUYCCKHUX CHUCTEMAX, CTAaTUCTUKH,
00BEKTOB. COIMAJIBHO- 9KOHOMUKH, cUCTeMax, (uHaHCOBOM
9KOHOMHYECKOT | coIMaibHO- CTAaTHUCTHUKH, SKOHOMETPHKH,
0 HKOHOMHUYECKOTO | (hmHaHCOBOH yIpaBJIeHUs
NPOTHO3UPOBAaH | MPOTHO3MPOBAHH | SKOHOMETPHUKH, WHBECTHLUSIMU.
s, IOTUCTUKH, | S, TIOTUCTUKH, yIpaBJIeHUs
yTpaBICHUS B YIpaBIICHNUS B WHBECTHLIMSIMH.
9KOHOMHUYECKHX | AKOHOMHYECKHX
CHCTeMax, cHCTeMax,
CTaTHCTHKH, CTaTHCTHKH,
(uHAHCOBOH (uHAHCOBOH
9KOHOMETPHKH, | DKOHOMETPHKH,
YIIpaBIIECHUs yIIpaBJIEHUs
WHBECTULIUAMU. HUHBCCTUILIUAMU.
[TK-4. Criocoben NIIK-4.1. OcymiecTBisier OP-4.1.1. O0y4arouiuiicst CMOXeT: JemoHcTpanus B nenom ®parMeHTapHoe, He umeet uetkoro
YTIPaBIATh MOHHUTOPHHT U OIICHKY - pa3pabaTbIBaTh HENPEPHIBHBIE BBICOKOTO yCIIeITHBIE, HO HETIOJTHOE 3HAHHE npeacTaBiIeHus 00
TIOJTy4YCHHEM, MIPOM3BOINTEIBHOCTH 00pPaOOTKH | MaTeMaTH4ecKHe MOJEIH B 001acTH | YpOBHs 3HaHMH; | conepiKarine 6e3 rpyObIx n3y4aeMoM MaTepHale,
XpaHEHHEM, GONBIINX TaHHBIX. MPUKITaTHON MaTEMaTHKH U CIIOCOOHOCTB OTZAEIbHBIE OmHOoK JIOIyCKaeT TpyObIe
nepenayei, UIIK-4.2. Vicniosnp3yeT MeTobl 1 | nHpOpMaTHKH. CaMOCTOSTENIFHO | TPOOEIbI 3HAaHUS | WCHOJIB30BAHUS OIIMOKH TIpH
00paboTKOoit WHCTPYMEHTHI TTOTyYeHHUS, OP-4.2.1. O0y4arouuiicsi CMOXKeT: TO aHalM3a u B 0a30BOM COBpPEMEHHBIX HCTIOTH30BaHUH
OONBIINX TaHHBIX. XpaHeHus, nepeaadn, o0padoTKH - AQHAIM3UPOBATH HEIIPEPHIBHbBIE peanu3anyun (cranmapTHOM) KOMIIBIOTEPHBIX COBpPEMEHHBIX
6OJ'IBH_II/IX JaHHBbIX. MATEMATUYCCKHUEC MOJCIIN JIJIs TMMOJTYYCHHBIX O6'béMe METOO0B TEXHOJIOTUH JJIsL KOMIBIOTECPHBIX
WUIIK-4.3. Pa3pabaTbiBaer pelIeHus NPUKIAaIHbIX 3a1a4 3HAHUM. IIOCTPOCHUS U peleHus 3aaa4 u3 TEXHOJIOTUH IS
MIPEAJIOKEHHSI IO TIOBBIICHHIO poQeCcCHOHANBEHOM JIESITENbHOCTH. CrnocoOHOCTh K | HccllefoBaHus obnactu pelieHus 3a1a4 u3
MPOU3BOIUTEIBLHOCTH 00paboTku | OP-4.3.1. O0y4aromuiicss CMOXeT: pa3paboTke MaTeMaTU4YeCKUX | HKOHOMHKH, 00J1aCcTH 3KOHOMUKH,
OOJNBIINX JaHHBIX. - pa3pabaTbIBaeT U aHATU3UPYET OpPUTHHANIBHBIX | MojeneH, HENPEPHIBHBIX U JIEMOHCTPUPYET Ci1a0ble
HOBBIE HETIPEPHIBHBIE MaTeMaTH4ecKH | COBPEMEHHBIX JIMCKPETHBIX 3HAHMS HETIPEPBIBHBIX U
MaTeMaTH4ecKre MOAEIH JUIs X Mojienen KOMITBIOTEPHBIX MaTeMaTHIeCKUX JIMCKPETHBIX
NPUKIIAIHBIX 3aa4 HETPEePBIBHBIX TEXHOJIOTUH 11 | Mojenel MaTeMaTHYeCKUX
poQeCCHOHANBHON IESTENBHOCTH B | TPOIIECCOB M X | pELIeHus 3a1ad 9KOHOMUKH, MoJernel 3KOHOMHKH,
00J1acTH MPUKIIaHONH MAaTEMaTHKN M | MCIIOIBb30BaHMA | W3 obsacTtu COIIMATBHO- COLMATBHO-
nH(popMaTHKH. JUISL peIlCHUs 9KOHOMHUKH, 9KOHOMHYECKOTO 9KOHOMHUYECKOTO
Hay4HBIX U HETPEPBIBHBIX U | MPOTHO3UPOBAHMSA, | MPOTHO3UPOBAHMUS,
MPaKTHYECKUX JUCKPETHBIX JIOTUCTHKH, JIOTHCTHKH, YIPABICHUS
3aaa4. MaTCMaTUYCCKHUX yYHpaBJICHUSA B B DKOHOMHYECKUX
Cnocoben MoJienei HKOHOMHUYECKHX CUCTEMaX, CTaTHCTHKH,
pa3pabaTbiBaTh | SKOHOMUKH, cucTeMax, (uHaHCOBOM
HETIpepBIBHbIE COIIMAJIBHO- CTAaTHUCTHKH, HKOHOMETPHKH,




MaTeMaTHYECKU
€ MOJIENIH U
HpOBO}]I/ITB nux
aHaIN3 IpU
pelIeHun 3a1a4
B o0acTu
obactu
SKOHOMMKH,
HETPEPBIBHBIX U
JIICKPETHBIX
MaTeMaTHYECKU
X MOJeIeH
3KOHOMUKH,
COIMAILHO-
SKOHOMMYECKOT
o
MPOTHO3UPOBAH
Us, JIOTHCTUKH,
yIpaBiICHUS B
IKOHOMMYECKHX
CHUCTEMAX,
CTaTUCTUKH,
(uHAHCOBOH
IKOHOMETPHKH,
YIIpaBIECHUSA
UHBCCTUILIUSIMUA.

9KOHOMHYECKOTO
NPOTHO3UPOBAHU
51, JIOTUCTHKH,
yIpaBJIeHUS B
HSKOHOMUYECKUX
cucTeMax,
CTaTHCTHKH,
(uHAHCOBOH
9KOHOMETPHKH,
YIIpaBJICHASL
WHBECTULUSIMU.

(buHaHCOBOM
SKOHOMETPHKH,
YIpaBIEHUS

WHBCCTULUAMMU.

Y1ripaBJIC€HUA
WHBCCTULUAMMU.




2. Jtanbl GopMUPOBAHUS KOMIIETEHIMI M BU/IbI OLIEHOYHBIX CPeICTB

Otanbl GOpMUPOBAHUS KOMIIETEHIUI

Koa u HaumMeHoBaHue

Bua oneHo4HOro cpeacTaa

Ne (TecTsl, 3a1aHMs1, KEWCHI, BOTIPOCHI U
(pa3aenbl AU CHUILIHHBI) pe3yJIbTATOB 00y4eHHs )
Ap.
OP-1.1.1. OP-1.2.1. OP- | BOTIPOCHI, 5K3aMEH, KOHCIICKT
A0, 2.1,
1. |Beenenue. ocHOBHBIE TIOHSATHS

1.3.1.,,0P-4.1.1

CaMOIIOATOTOBKH, OIMPOC Ha 3aHATUSX,
BBICTYIIJICHHUC (Z[OKJ'Ia,H) Ha 3aHATHH.

HerepBIBHI)Ie MaTeMaTUYCCKHUEC MOJICIIN C

OP-1.1.1, OP-1.3.1,,

BOIIPOCHI, 9K3aMCH, KOHCIICKT
CaMOoIIoATOTOBKH, COGeCCI[OBaHI/Ie,

2. OP-4.1.1,0P-4.2.1
COCPENOTOCHHBIMA ITAPAMETPAMU OP li 31 " |ompoc Ha 3aHATUAX, BBICTYILUICHUE
T (mOKMaxm) Ha 3aHATHH.
OP-1.1.1, OP-1.2.1, OP- |3ananus, Bonpocsl, 5k3aMeH, KOHCIEKT
ITpuMepsI HEMPEPHIBHBIX MATEMATUYECKUX
3 [lpumep: pep 1.3.1., OP-4.1.1 , OP- |camomoaroroBku, cobecenoBaHue,
MOJENEH ¢ COCpeOTOUEHHBIMU
TapaMeTpaMi 4.2.1. OIIPOC Ha 3aHATUAX, KOJJOKBUYM.
OP-1.1.1. OP-1.2.1. OP- [BOTIPOCI, 5K3aMCH, KOHCTICKT
4 UuclieHHbIe METOIbI HCCIIEA0BaAHMS 13 1 ‘O’P 4 1'1' E)P CaMOIIOITOTOBKH, COOECEeI0BaAHME,
HENpePHIBHBIX MaTEMAaTHUECKUX MOJIETIEN ¢ LR L OTPOC Ha 3aHATUAX, BHICTYILICHHE
COCPENOTOUEHHBIMH MTAapaMeTPaMK 42.1, OP-4.3.1.
(moknam) Ha 3aHATHH.
BOIPOCHI, K3aM€EH, KOHCIIEKT
OP-4.1.1,80P-4.2.1 ’ ’
5 |HenpepbiBHbIE MaTEMATHYECKUE MOJENH C ’ '

pacIpeieIeHHBIMH TTapaMeTpaMu

OP-4.3.1.

CaMOIIOATOTOBKH, OIMPOC HA 3aHATHUSX,
BBICTYIIJICHHUC (uoxna,u) Ha 3aHATHH.

3. TumoBble KOHTPOJbHbIE 3aJaHUSl WJIH HHble MaTepHaJbl, HEOOXOAMMBbIE A
OLICHKH 00pa30BaTe/IbHBIX Pe3yJIbTATOB 00y4eHHUS

3.1. TumnoBsie 3alaHuA I HOPOBCACHHA TCKYHICTO KOHTPOJA YCIICBACMOCTHU 10
JAUCIHUITIIINHC ((HerepBIBHBIe MAaTCMaTUYCCKUC MOACIND)

3amanusa:

Baganue 1.

JluHaMHUYeCKHEe MOJICITH C MOJIENTH C HEOTIPEIeICHHBIMY TapaMeTPaMH.

3amanue 2.

Anrebpo-nuddepeHnnanbHble HepephIBHbIE MOAECIH (JIECKPUIITOPHBIC HIIM CHHTYJISIPHBIC CUCTEMBI).

3amanne 3.

Teopust pobacTHON YCTOWYMBOCTH MHOTOWICHOB (Teopust B.JI.XapuToHORB).

3aganue 4.
ATTpaKkTOpBI JMHAMUYCCKUX CUCTEM.

TeMbl TOKJIAA0B:

1. HesiBHBIC CXEMBI YHUCIICHHOTO pellieHus muddepeHnnanbHbIX ypaBHeHu. XKecTkue 3amaun.
2. UncneHnHoe perieHre YpaBHESHUH C 3ama3IbIBaHuEM (METO]T IIIaroB).
3. 3amaun 00pabOTKH MH(OPMAIIUH JIJIsI HEITPEPHIBHBIX MOJICIICH.




4. Ilpumenenne I1I1IT (MathCad, Matlab, Simulink) ms ancnersoro pemenus O/1Y.

TeMbl OIIPOCOB HA 3aHATHUAX:

1. OcHOBHBIE TPeOOBaHUS, MIPEABIBISAECMBIC K MOJICIISIM.
2. MareMaTtu4eckas aJeKBaTHOCTh MOJICITH.
3. Kimaccuduxanmst MeTo10B MOAETUPOBAHIS 110 TUITY MOJETIEH.
4. Knaccudukanus METOI0B ITOCTpoeHus Moaeneit. Kiraccudukarys MeTo10B MaTeMaTHIECKOTO
MOJICTTUPOBAHMSI.
5. XapakTepucTHKA MaTeMaTHICCKUX MOJIEIICH.
6. DTarbl TOCTPOCHHUS MAaTEMAaTUIECKAX MOJIETICH

Bonpochl Ha cofeceioBanue:

1. Kitaccudukanusi METOI0OB MOJISIIUPOBAHUS 110 THITY MOJIEIIEH.

2. Kimaccuduxarus MeTo10B moctpoeHus Moaenei. Kimaccudukarus MeToI0B MaTeMaTHIeCKOTO
MOJIETMPOBAHHA.

3. XapakTepuCcTUKH MaTeMaTHUYECKUX MOZETICH.

4. AHaIIM3 YCTOMYHMBOCTH HENMPEPHIBHBIX AMHAMHYECKUX MoAelel (C yudeToM 1 0e3 ydeTa
3ara3ApIBaHUN ).

5. Teopust poGacTHOH ycTOWYMBOCTH MHOTOUIEHOB (Teopus B.JI. XaputoHoB).

13. ATTpaKkTOpbl TUHAMHYECKUX CUCTEM.

BOl'IpOC]:I AJIA ITOATOTOBKHU K J'IaﬁOpaTOPHLIM 3aHATUAM

1. OcHOBHBIE TpeOOBaHUS, MPEABABISIEMBIE K MOJIEISIM.

2. AHaNM3 yCTOWYMBOCTH HETIPEPHIBHBIX MaTEeMaTHYECKUX MOJielieii Oe3 3arma3 /[bIBaHHi.

3. AHanM3 yCTOWYMBOCTH HEMPEPBIBHBIX JUHAMHUECKUX Mojesel (¢ yueTom u 6e3 ydera
3ama3bIBaHuil).

4. ATTpaKTOpPBI THHAMHYECKUX CHCTEM.

5. Mojienb cMecUTeNnbHON KOJIOHHBI.

6. Mozenb «XMIIHUK-KEPTBa».

7. HestBHBIE CXEMBI YHCIEHHOTO petieHns quddepeHHalbHbIX YpaBHeHnd. JKecTkre 3a1adu.

8. UucrieHHOE pellieHre YpaBHEHUH ¢ 3ama3ablBaHueM (METO/I 1I1aroB).

TecTbI:

Tect 1.
IIposepsiemas komrerernus: OK-1 CnocoOHOCTBIO K a0CTPAaKTHOMY MBIIUICHHUIO, aHATTN3Y, CHHTE3Y.

Bri6paTh nmpaBHIIbHOE ONFICAaHNE HENPEPHIBHONH MaTeMaTHICCKONH MOICIIH:

a) DTo MpuOIIKEHHOE ONHCaHNe 00BEKTa Ha S3BIKE MATEMAaTHKH, TIPH 3TOM peajibHbBIe TIepeMEHHBIC, HCTIONb3yeMbIe
JUTSL ONIKICAHHS OOBEKTA, MOTYT OBITh IBYX THITOB — JMCKPETHBIE, KOT/Ia TOYKA, OTBEYAIONIAsl 33JAHHOMY COCTOSIHHUIO
00BEKTa, BCETJ]a UMEET OKPECTHOCTb, HE COJCPIKAIILYI0 HUKAKUX APYTUX COCTOSHUM 3TOM MepeMeHHON 1
HEMIPEPBIBHBIC — KOT'ZIa ICPEMECHHAA NPUHUMACT BCEC 3HAUCHUA N3 HEKOTOPOI'O MHTEPBaja. 3HaYeHUs COCTOSIHUM
MOXHO NepeHyMepoBarth. Eciii B olucaHie MOAEIN BXOJUT BpeMEHHast IepeMEHHas!, TO OHa MOXET OBbITh
JIUCKPETHOM! WU HEMPEPBIBHOM.

0) D10 MPUOIIKEHHOE ONKMCAaHUE OOBEKTa Ha SI3bIKE MaTEMATHKH, [TPU 3TOM peajibHbIe TIepeMEHHbIE,
UCIIONIB3YEMBIE ISl OTIUCaHUsI 00BEKTa, MOTYT OBITH OJTHOTO THIIAa — HENIPEPBIBHBIE (3TO KOTa IepeMEHHAs
NPUHUMAET BCE 3HAYCHUS U3 HEKOTOPOro MHTepBaiia). COCTOSIHUS TEPEMEHHON UMEIOT MOIIHOCTh KOHTHHYYMA.
Ecnu B onrcanne Moziesii BXOAUT BpEMEHHAs! IIEPEMEHHast, TO OHa JI0JDKHA OBITh HETIPEPHIBHOM.

B) OTO NpuOIMKEHHOE ONMcanne 00bEeKTa Ha SI3bIKE MAaTEMAaTHKH, IPU 3TOM pealbHbIE IEPEMEHHBIE, HCTIOIb3yEMbIE
JUISL ONIMCAHHSI OOBEKTA JOJDKHBI OBITh TUCKPETHBIMH, T.€. TOUKA, OTBEYAOIIas 331aHHOMY COCTOSTHHIO 00BEKTa,
BCET/Ia IMEET OKPECTHOCTD, HE COJICPIKAIIY 0 HUKAKUX JPYTUX COCTOSHHIN 3TON MepEeMEHHOMN. 3HaUeHHsI COCTOSIHUH



MOJKHO TIepeHyMepoBaTh. Eciii B onrcanne Moieny BXOAUT BpeMeHHast IepeMeHHast, TO OHA MOXKET OBITh
JIUCKPETHOM UJTM HEMPEPHIBHOM.

F) 39T10 HpHGHI/I)KeHHOC OIIMCAaHUEC O61)€KT8. Ha A3bIKC MATEMATUKH, IIPU 3TOM PEAJIBHBIC ICPEMCHHBIC, UCITIOJIb3YEMbIC
JUIsl ONIKCaHMsI O0BEKTA, NOJDKHBI OBITh HENPEPBHIBHBIMHU (3TO KOT/Ia lIEpeMEHHast IPHHUMAET BCe 3HAYCHUSI U3
HEKOTOpOoro nHTepBana). CocTosiHUA NEPEMEHHOM HMEIOT MOIHOCTh KOHTHHYYMa. Ecnu B onucanue moaenu
BXOJIUT BpEeMEHHasl IEPEMEHHAs, TO OHA MOXKET OBITh JUCKPETHON WIIH HEMPEPHIBHOMA.

1) DTO MPHUOIMKCHHOE ONMHCaHue 00BEKTA Ha SI3bIKE MATEMATHKH, TIPU 3TOM PeajIbHEIC TEPEMEHHEIC,
UCTIOJIB3YEMBIC JIJIs OIIMCAHUS 00BEKTa TOJDKHBI OBITh TUCKPETHBIMH, T.€. TOYKA, OTBEYAOIIAs 3aJAHHOMY
COCTOSIHUIO 00BEKTa, BCET/Ia MIMEET OKPECTHOCTh, HE COACPIKAIIYI0 HUKAKUX JAPYTHX COCTOSHHM ATOH ImepeMeHHO.
3HaueHUs1 COCTOSTHUI MOXKHO NIEpeHyMepoBaTh. Eciu B onucanue MOJeNd BXOJUT BpeMEHHAsl IEPEMEHHAs1, TO OHa
JTOJDKHA OBITH HETIPEPHIBHOM.

Tecr 2.
[Tposepsiemas kommeTenius: OIIK-4 criocoOHOCTRIO UCTIOIB30BaTh U MPUMEHSATh YIyOJIeHHBIC 3HAHUS B 00JIACTH
MPUKJIATHON MAaTEMAaTHKH 1 UH(POPMATHKH.

,Z[J'I?I cneay}omeﬁ CUCTEMbI PA3HOCTHBIM ypaBHeHI/Iﬁ C 3aria3abIBAaHUEM
x(k+1) = Apx(k) + A (k—h),

rae A u A 3aJJaHHBIE TOCTOSHHbBIE MAaTPHUIB, h — 3anas3apiBanue. BoOpaTh moaxoasuryto GpyHKimio JIanyHoBa,
KOTOPYIO MOKHO HCITOJIb30BATh I aHAIM3a YCTOMYMBOCTH 3a/IaHHOM CUCTEMBI.
BapuaHThI OTBETOB:

a)
V (x(K)) = x(K)" Px(k) + i x(k —i)TQx(k —i), V (x(k)) = x(k)" Px(k) + Zh: X(K +1)TQx(K +i),
e P=PT>0 Q=Q'>0
6)
V (x(K)) = x(k)" Px(k) + Zh: x(k —i)TQx(k i),

me P=PT>0 Q=Q'>0
B)

V (x(k)) = x(k)" Px(k),
me P=P">0

r)
V (x(K)) = x(k +1)"Px(k +1) + Zh:x(k —i)"Qx(k —i),

i=1
e P=PT>0 Q=Q">0
Tect 3.

IIposepsiemast kommerernust: OITK-4 crtocoOHOCTEIO NCTIONB30BaTh M IPUMEHSTH YIITyOJICHHBIC 3HAHHS B 001aCTH
NPUKIaJHOW MaTEMaTHKH H HHPOPMATHKH.

st cnenyroleil cucTeMbl pa3HOCTHBIM YPaBHEHUH € 3aa3AblBaHUEM
x(k+1) = Ax(k) + A (k—h),

rae A u A 3ajlaHHBIC TOCTOSIHHBIE MATPHIHI, N — 3amasasiBanne. OCyIECTBUTh AHAIN3 YCTONYMBOCTH Ty TEM
pemeHst MaTPUIHOTO HEPABEHCTBA (CYIIECTBOBAHUE CPEN PEIICHU MaTPUYHOTO HEPABEHCTBA MOJIOKHUTEIHHO-
ornpeneneHHbIX Matpull P u Q siBiseTcs He0OXOIUMBIM U JOCTATOYHBIM YCIIOBUEM YCTOWYHUBOCTH CHCTEMBI).
AHaNMTHYECKH MOJIYYUTh MAaTPUYHOE HEPABEHCTBO. BHIOpaTh NpaBUIIbHBII BapuaHT:



APAT-P+Q  APAT |
oL APA’ APA"-Q]
APAT-P+Q  APAT |
oL APA APA"-Q
APAT-P+Q  APAT |
ol APA APA'-Q]
Q-P 0 A

0 -Q+P A'"[>0

N AP

Q-P 0 A

0 -Q A" |[>0
A A -PT
Q-P 0 A
Q A'|>0
A

o b

P—l

0
LA

2. OTBeTHI K 3aJaHUAM

Ne Tecra OTBeThI
1 T)
2 0)
3 a) U J1)

3.2. TUmoBsIe KOHTPOJIBHBIE BOTPOCHI IS TIPOBEACHUS IIPOMEKYTOYHON aTTECTAIlUH T10
JUCLUIIIIMHE. BOnpock! K 9K3aMeHYy .

1. OcHoBHBIE TpeOOBaHNS, MPEABABISIEMBIE K MOJIEIISIM.

2. MaTtemaTHnueckast a1eKBaTHOCTb MOJICIIH.

3. Kinaccuduxanust MeTo10B MOAETUPOBAHUS 110 THILY MOJAEIEH.

4. Knaccudukanus MEeTOI0B ITOCTpoeHus Moaeneit. Kitaccudukarus MeTo10B MaTeMaTHIECKOTO
MOJIEJTMPOBAHHS.

5. XapaxkTepucTUKH MaTeMaTHUYECKUX MOZETICH.

6. DTansl TOCTPOSHHSI MATEMATHYECKUX MOJIEIIEH.

7. JlnHaMu4ecKHe MOJIENN C MOJIENTU C HEOTIpeAeTICHHBIMH NTapaMeTpaMH.

8. Anrebpo-auddepennpansapie HenpepbIBHBIE MOACTH (IECKPUNITOPHBIE WIIM CUHTYJISIPHBIE CHCTEMBI).
9. 3agaun ONTUMAIBHOTO YIPaBJICHHS 111 HEIIPEPBIBHBIX MOJENIEH C 3ama3IpIBaHUsIMU 110 COCTOSIHUIO U
YIPaBICHHIO.

10. 3amaun 06paboTKH HHPOPMALMH AJISI HENPEPHIBHBIX MOZETICH.

11. AHanmn3 ycTOMYMBOCTH HETIPEPHIBHBIX TUHAMHYECKUX MOJIesIe (C yueToM u Oe3 ydera
3ama3IbIBaHmi ).

12. Teopust pobacTHOM yCTOWYMBOCTH MHOTOWICHOB (Teopust B.JI.XapuTtoHoB).

13. ATTpakTOpBl AUHAMHYECKHX CUCTEM.

14. HenipepbIBHBIE MaTEMAaTHUECKUE MOJICIIU MPSIMOJIMHEHHOTO U BPAIATeIbHOTO JBIKCHHUS.

15. Mopnenb BepTHKAIBHOTO JIBHKEHHS PAKETHI (CTapT U IIOCAIKA).

16. Mopaenp nerarenpHOro anmapara (IpoJoJbHOE IBMKEHHE U OOKOBOE ABHKECHUE).

17. Mozxenp CMECUTENBLHONM KOJTOHHEL.



18. Monenb «XHITHAK-KEPTBAY.

19. Mopenb ¢pupMBbl (HempepbIBHOE BpeMs, YUET 3ara3IpiBanuii). Moaenu noptdens HeHHbIX Oymar.
20. HesiBHBIE cXeMBI YUCIEHHOTO pemeHns AuddepeHIraibHbIX ypaBHeHHH. JKecTkue 3a1aqmn.

21. UncneHHoe peleHrne ypaBHEHHH ¢ 3ama3AbIBaHieM (METO/I IIaroB).

22. IMpumenenwue III1 (MathCad, Matlab, Simulink) ans yucnennoro pemenust O1Y.

23. CumBonasnoe pemenue OY (Maple, Mathematica, Matlab).

4. MeToauyeckue MaTepHaJIbl, onpeaesonue npouexypsbl OlLleHNBAHMS
o0pa3oBaTe/IbHbIX Pe3yJbTATOB 00y4eHUs

4.1. MeTonuueckre Marepuaabl JUIsl OIEHKH TEKYIIer0 KOHTPOJIS YCIEBAEMOCTH TIO
JUCIUTUTMHE.

PeiiTuHroBasi cucrema /1Jisi OLEHKH TeKyllell yCreBaeMOCTH 00y4al0IIuXcs
Tabnuna — banibHble OIICHKH AJIsl 3JIEMEHTOB KOHTPOJIS

o MaxkcuMalbHBIN OnennBaeMas
OneMeHThl yueOHOI
0as1 ¢ Hadana KOMIIETEHITUS
EATENLHOCTHA
cemecTtpa

BricTymnenue (noknan) Ha 10 YK-1, IIK-4.
3aHATHH
Koncnexr 15 VK-1, TIK-4.
CaMOMOATOTOBKH
Orpoc Ha 3aHATHUAX 30 VK-1, TIK-4.
CobecenoBanne 20 VK-1, TIK-4.
Bomnpocsl 10 VK-1, TIK-4.
KomokBuym 15 VK-1, TIK-4.
DK3aMeH

Ilepecuer 6aJ110B B OLICHKH TEeKYIIEl YCIIEBAEMOCTH

baynel Ha 1aTy KOHTPOJIBHON TOYKH Onenka

> 90% OT MakCMManbHOW CyMMbl 6annos

Ot 70% no 89% oT MakcUMaJIbHOW CyMMBI OAJIIIOB 4

Ot 60% 1o 69% OT MaKCUMaJIbHOW CyMMBI 0aJIJIOB

< 60% oT MakCUMaJIbHOI CyMMBbI OajljIoB

4.2. Metoauueckue Matepuajbl JUIs TPOBEICHHS MPOMEXYTOYHOW aTTeCTAllMH II0
qucuuruHe «HenpepbIBHbIE MAaTEMAaTHYECKHE MOEII.

Metoauyeckie MaTtepuaibl BKIIOYAIOT: MOPSAIOK (OPMHPOBAHUS OIECHKH TpHU
UCIIOJIb30BaHUU OalIbHO-PEHTHUHIOBOM CUCTEMBI; KPUTEPUU OLIEHUBAHUS peE3yJibTaTOB 3a
IIPOMEKYTOYHYIO aTTECTALMIO, YYUTBIBAIOLLYIO OLICHKH 3a KOMIIETECHIUU.



PeiiTuHroBas cucreMa yisi OEHKH MIPOMEKYTOYHOM yCIIeBaeMOCTH 00y4ar0IIUXCS
Tabnuua — bajbHbIe OLIEHKH U1 3JIEMEHTOB KOHTPOJIS

o MakcumanbHBIN OuenuBaeMas
DJIEMEHTHI YU4eOHOM
0aJl1 ¢ Havana KOMIIETEHIIUS
JIeTENLHOCTH
cemecTtpa

BricTymienue (okiman) Ha 10 VK-1, IIK-4.
3aHATHH
Koncmekr 15 VK-1, IIK-4.
CaMOINOATOTOBKH
Ornpoc Ha 3aHATHAX 30 VK-1, TIK-4.
CobecemoBanue 20 VK-1, TIK-4.
Bomnpocer 10 VYK-1, TIK-4.
Konokuym 15 VK-1, TIK-4.
DK3aMeH

ITepecyer 6a/1710B B OLCHKH IIPOMEKYTOYHOH yCIIeBaeMOCTH

banibl Ha 1aTy KOHTPOJIBHON TOYKH Onenka
> 90% OT MaKCcMManbHOW CyMMbl 6anioB 5 (3aureno)
Ot 70% no 89% ot MakcUMaJIbHOW CyMMBI OAJIIIOB 4 (3a4TeHO)
Ot 60% nino 69% ot MakCUMaIbHOM CyMMBI OAJIJIOB 3 (3auTeHo)
< 60% OoT MakCUMaJIbHOI CyMMBbI 0aJlsIoB 2 (He3a4TeHO)




