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1. Wudp v HammeHoBaHue HanpaBneHust noarotoskn: 02.03.01 matemaTrka U KOMMNbLOTEpP-
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3. KBanudukaumsa BbinyckHuKa: 6akanasp
4. ®opma obpa3oBaHUA: O4Has

5. Kachenpa, oTBevarLwan 3a peanmsaumio QUCLUMNIUHbI: OYHKLMOHANBHOIO aHannsa u one-
pPaTOPHbIX ypaBHEHUI

6. CocTtaButenu nporpammsbi: [pagko NpmHa HukonaesHa, K.¢p.-M.H.

7. PexomeHaoBaHa: Hay4HO-METOAMYECKMM COBETOM MaTemMaTuyeckoro gakynbreta
28.03.2024 NpoTtokon Ne 0500-03

8. YuebBHbIN roa: 2026-2027 CemecTp(bl): WecTon



9. Llenu 1 3agaym y4e6HOM AUCLUNIINHDI:
Llensimu oceoeHusi y4ebHOU OucyurniuHbl S651sIK0McCs:

- N3y4eHMe HEKOTOPbIX METOA0B MOLENMPOBAHNSA TMCTEPE3NCHDBIX 3IEMEHTOB.
3adayu y4yebHoU OuCyUMNIUHBbI:
- NOCTpoeHne MO,D,eJ'IeI7I HEKOTOPbLIX rucTePEe3nNCHbIX INEMEHTOB;
- aHanm3 NOCTPOEHHbIX MOAENEN.

10. MecTo y4ye6HOM AncUMNNUHBLI B cTpykType OOI: QUCIUIUIMHA OTHOCUTCS K 4acTH, (op-
MHUPYEMOH yJ4aCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUI Oioka b1.

OcCHOBHbIE OMCUMNANHBI U UX pa3aenbl, HeobxoauMble 4Ns1 YCBOEHUS Kypca
«MopenupoBaHue rmcTepesnCHbIX 3NEMEHTOBY:
— AnddepeHumnarnbHble ypaBHEHWS;

— MaTeMaTU4eCKun aHanms.

11. NMnaHupyeMble pe3ynbTaTbl 06y4YeHUA NO AUCUMNIUHE/MOAYNIO (3HAHUS, YMEHUSA, Ha-
BblKM), COOTHECEHHble C MNJIaHMPYeMbIMU pe3yrbTaTaMuM OCBOEHUs oGpasoBaTeribHOM

nporpaMmmbl (KOMNeTeHLMSAMU BbINYCKHUKOB):

Kog HassaHwne komne- Koa(bl) UHamnkaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHns
TEHUMN

CnocobeH npoBo- MK-1.1 O6napaet 6a308BbI- 3HaTb: MOCTAHOBKM KIlacCU4Yeckux 3agad Ma-
anTb paboTbl no MW 3HaHMSMU B 00- TEMATUKW;
cbopy, obpaboTke nactu matemaTtude- | YMeTb: KOPPEKTHO hOopMynuMpoBaTb TeKyLine
W aHanusy Hayud- CKOTO M KOMMbIOTEP- | 3a4aun Kypca;
HO-TEXHUYECKOM HOro MogenupoBa- BnageTtb: 4ocTaToOMHBIM MaTeMaTM4eckum ar-
UHdopmaunm 1 HUS1 PU3NYECKUX 1 napaToM Ansi onMcaHusa BO3MOXHOCTEN pelue-
pe3ynbTaTtoB WUC- 9KOHOMWYECKMX NPO- | HUSI MOCTaBNEHHON 3adaun.
crnegoBaHui B LLeccoB
obrnactn martema- MK-1.2 YMeeT ncnonb3oBaTtb | 3HaTb: OCHOBHbIE (haKThbl KypCa;
TMYEeCKoro Moge- 6a3oBble 3HaHUA B YMeTb: NPUMEHsITb M3ydaemble akTbl Mpu
nupoBaHus usmn- obrnactn matemaTn- | pelleHumn 3agav;
YECKMX U IKOHO- YeCKOro Moaenmpo- Bnagetb: HaBbikoM BbiGopa 3HaHU Heobxo-
MUYECKUX npouec- BaHUSA PU3NYECKMX U | OAUMbIX AN peLleHnst KOHKPETHOW 3adauun.
COB MeToAamm 3KOHOMWYECKMX NPO-
dYHKUNOHaNbLHOro LieccoB B npodec-

- aHanmsa, a Takke CVOHanbHow ges-

N peanu3oBbIBaThb TENbHOCTM

= MK-1.3 MmeeT HaBbIkM Bbl- 3HaTb: pyHAaMeHTanbHble NOHATUS, onpeae-

nporpaMmmMHoO Co-
OTBETCTBYIOLLIME
maTemMaTnyeckme
anropuTMbl.

6opa meToO0B pe-
LeHnst 3agad npo-
deccroHanbHom
OeATENbHOCTM Ha
OCHOBE TeopeTunye-
CKMX 3HaHUN B 00-
nacTtu yHkumo-
HanbHOro aHanusa

NEeHNs U CBONCTBA OCHOBHbIX 31IEMEHTOB Kyp-
ca, MeToAbl foKa3aTenbCTBa OCHOBHbIX TEO-
pem u popmyn

YMeTb: (hopMynupoBaTth 1 JOKa3blBaTb OCHOB-
Hble Kraccuyeckue n COBpeMeHHble pe3ynbTa-
Thl, UICMONB30BaTb COOTBETCTBYOLWME 6a3oBble
3HaHMSA B Npod)ecCnoHanbHON eaTenbHOCTH.

BnageTb: ymeHnem npuaaBaTtb 3agadvam KOH-
KpeTHoOW npegmeTHOM obnacTtn matemaTtuye-
CKyto dhopMy, nccnegoBaTb NOMy4akoLLyOCs
MaTeMaTM4eckyrto Mogenb 3agayun, HaBblkamu
BbibOpa MeTod0B pelleHns 3agad npodec-
CMOHanbHOW AEATENbHOCTN Ha OCHOBE Teope-
TUYECKNX 3HAHUI




CnocobeH aHanu- MK-2.1 Bnapeet HaBblikamu 3HaTb: OCHOBHbIE MOHATUA U OnpeaeneHus
3upoBaTtb, cuUcTe- aHanusa Hay4HbIX Kypca.
MaTn3MpoBaTb U 0630poB, nybnuvka- YMeTb: HAX0AWNTb CXOXECTb N OTNINYME B MOHS-
obobwaTb nepe- umn, pecepaTtoB n THAX.
AOBOW OTevecT- 6ubnuorpacumn no Bnagetb: HaBbIkOM 0006LLEHNSA pe3ynbTaToB
BEHHbIA U MeXay- TemaTvke NpoBOAM- HECKONbKUX YTBEPXKOEHUNA.
HapOAHbIA OMbIT B MbIX MCCNeaoBaHWM
obnactm martema- Ha PYCCKOM W OpYyrnx
TUYECKOrO U KOM- A3bIKaX
NbIOTEPHOIO MO- MNK-2.2 YmeeT 0606WWKnTb 3HaTb: onpegeneHns u yTBepXxaeHus, npea-
OennpoBaHusa pas- WH(popmaL Mo, NoNy- | LIEeCTBYOLLME JaHHON TEOPEME;
NNYHBIX npolec- YEHHYIO C MOMOLLBID | YMEeTb: BbibpaTh paHee nsyveHHble pakTbl, Ha
coB n3dydyeHunsi 6ubnmo- KOTOpPbIX HEOH6XOAMMO CTPOUTb JOKa3aTenbCT-
rpadonyecknx maTte- BO paccmaTp1MBaeMoOn TEOPEMbI;
~ puanos no Tematuke | BnageTb: HaBbIkOM cTpororo o60cHOBaHMS
I~ Hay4HbIX Uccneno- LaroB JoKa3aTenbCTBa Yepes paHee AoKa-
= BaHWI B cdepe Ma- 3aHHble haKTbl U onpeaeneHns.
TEeMaTU4eCcKoro u
KOMMbIOTEPHOIO MO-
OenvpoBaHust
MNK-2.3 MmeeT npakTnyeckuin | 3HaTb: OCHOBHbIE CTaHAAPTbI, HOPMbI U Npa-
ONbIT UCCNEeQOBaHUA | BUa ohOpMIIeEHNS pe3yrnbTaToB Hay4yHO-
B KOHKpPETHOW obnac- | nccnegosaTenbcknx paboT
TV MaTeMaTuyecKoro
N KOMMbIOTEPHOrO YMeTb: YETKO CTaB1Tb 3a4a4u U rpamMoTHO
MoaenvpoBaHns pu- | opmMynmpoBaTh BbIBOAbI MO pe3dynbTatam
3UNYECKUX N IKOHO- nccrnegoBaHust
MUYECKMNX MPOLLECCOB
Bnagetb: HaBbikamMy 0hOpMIeHUs peaynbTa-
TOB Hay4HO-UCCNeOOBaTENbCKON AEeATENbHO-
CTM B MaTematyvke 1 MHpopmaTtumke
CnocobeH MK-3.1 3HaeT npwvH- | 3HaTb: MPUHLWNbLI U 3Tanbl NOCTPOEHWS Hayy-
BbIOVpaTL MeToAbl umnel 1 atanbl Mo- | Hoi paboTbl, CNOCcobbI HaYy4HOW aprymeHTaLmm
“ onvcbiBatb Mpo- CTPOEHMA  HAYHHOW | yyerh: ghiBupaTh noaxoaaiume MeToabl pe-
Hecc - uccnenosa- pa60Tb'l Cnocobel LWeHMs 3a4ay M NpeacTaBnATh HaydHble pe-
Huga, dopMynunpo- Hay4YHOW aprymeHTa-
BaTb  BbLIBOALI U L 3ynbTathbl vaa3J'II/|l—IHbIX cbopM?Tax, uccnepo-
0POPMIISITH pe- BaHUS YyCTOMYMBOCTU MOAENEN, OMUCHIBAOLLMX
3ynbTaTtbl Hay4HO- MK-3.2 YMeeT BbIGnpathb peanbHble NpouecChl.
™ uccnegosarterb- noaxoasiine meTo- Bragetb: HaBblkaMy ANCKYyCCUK, CMOCOOHO-
w Ckux pabot Obl pelleHns 3agad n | CTblo NYGNMYHO NpeacTaBnsATb COOCTBEHHbIE U
= npeacTaBnATb Hayy- | M3BECTHbIE HAaYyYHbIE pe3yrnbTaThl
Hble pe3ynbTaTthbl B
pa3nuyHbIX hopma-
Tax
MK-3.3 MimeeT npak-
TUYECKMA OMbIT BbI-
CTYNMNeHnn C Hay4-
HbIMK JOKNagamu

12. O6bemM gncuunnuHbl B 3a4eTHbIX eauHulax/yac. — 4/144.

dopma NPOMeXYyTOYHOM aTTecTauumn: 3K3aMeH

13. Bugbl yueb6HoM paboThbl

Bug yyebHon paboTbl

TpyooemKkocTb

Mo cemecTtpam




Bcero
Ne 6
AyOuTOpHbIE 3aHATUNA 50 50
nexkunm 34 34
B TOM 4uUcne: npaxkTnyeckmne 16 16
nabopatopHble 0 0
CamocTtodaTtenbHasi pabota 58 58
B TOM yYucne: kypcosas pabota (NpoekT)
dopmMa npomMexyTodHOM aTTecTaumnm 36 36
(3k3ameH —  4ac.)
NToro: 144 144

13.1. CopepxaHme AUCLMUNIINHLI

n/n Peanusauus
pasgena guc-
HaumeHoBaHwue pasgena LUUMNAUHBI C
CogaepxaHve pasgena AMCUUNIUHBI
ANCUMNIUHBI MOMOLLIbIO OH-
naviH-kypca,
QYMK™*
1. Jlekuum
11 YpaBHEHUS C HeNVHENHbIM | YpaBHEHUS C HENUHENHbIM andddepeHumnanom Kak https://fedu.vsu
andbdepeHymanom CpeacTBO MOAENMPOBaHUS TMCTEPE3UCHBIX fIEMEH- .ru/courselvie
ToB. CBs3b ¢ OL1Y. JlokanbHO siBHble ypaBHeHUs. On- w.php?id=201
pefeneHnsa n CBOMCTBa. 62
1.2 HenpgeanbHoe pene nu M — OnucaHne HenpgeanbHoro pene. PasnunyHble mogenu, | https://edu.vsu
nepeknoyaTtens cBoncTBa. [Magkue mogenu perne v Ux peanusauus B | .ru/courselvie
npuknagHbix nporpammax. OnucaHne n martematumde- | w.php?id=201
ckas modenb M —nepeknoyaTens. Ycnosusa nokanb- | 62
Hon sABHOCTU. Pene kak M —nepeknioyaTens. Teopemsl
0 rnobanbHOW paspeLMMmocTy 1 EaUHCTBEHHOCTMU.

1.3 Ynop u nodt OnucaHve, matemaTuyeckne MOgenu, CBOMCTBA. https://fedu.vsu
.ru/course/vie
w.php?id=201
62

2. MpaKkTn4yeckmne 3aHATUA
2.1 YpaBHeHus ¢ HenvHenHbiM | HaxoxaeHwe pelueHuni, uccnegosaHmne npogomkumo- | https://edu.vsu
andbdpepeHumanom CTW peLueHuin. MNMpoBepka foKanbHOM SIBHOCTW. .ru/courselvie
w.php?id=201
62
2.2 HenpeanbHoe pene u M — MocTtpoeHune BbixoaoB. lMocTpoeHue rpacdukoB ¢ no- | https://edu.vsu
nepeknoyartens MOLLIbIO NPUKNaaHbIX NakeToB. [IpoBepka CBOWCTB. .ru/coursel/vie
w.php?id=201
62
2.3 Ynop v niodpT MocTtpoeHune BbixoaoB. lMocTpoeHue rpacdukoB ¢ no- | https://edu.vsu
MOLLIbIO MPUKNaAHbIX NakeToB. [poBepka CBONCTB. .ru/course/vie
w.php?id=201
62
3. llabopaTopHble 3aHATUSA

13.2. Tembl (pa3genbl) AUCUUNIIUHBI U BUAbI 3aHATUN

No Buabl 3aHsaTUN (4acoB)

n/ HavumeHoBanune pasnena Jlek- JTabopaTtop- | CamocTosiTenbHas
ONCLUMNIUHBI MpakTuyeckme Bcero
n ummn Hble pabota

1.  YpaBHEHMUS C HENMHEWNHbIM 10 5 0 8 20

anddepeHumnanom.




2.  HemnpeanbHoe pene. M - 16 8 0 30 54
nepeknoyaTens

3 Ynop u nodT 8 6 0 20 34
Wtoro 34 16 0 58 108

14. MeToan4yeckue ykazaHmMAa Ans ody4aroWmMXCcA No 0OCBOEHUIO AUCLUMNIIUHDI

B npouecce npenogaBaHusa OUCUMMNAMHBLI UCNOMB3YOTCA TakMe BuAbl y4ebHOn paboTbl,
KaK Nnekuuu, NpakTnyeckue 3aHATUS, a Takke pasnuyHble BUabl CaMOCTOATENbHON paboTbl 06y-
Yalowmnxcsa. Ha nekumsix pacckasbiBaeTcs TEOpeTUHECKUN MaTepurarn, Ha NPakTUYEeCKNX 3aHATUAX
peluarTca 3aayun No TeopeTnyeckoMy maTtepuany, NPOYNTaHHOMY Ha NeKUUAX.

CamocTosaTenbHas yyebHaa gesaTenbHOCTb CTYAEHTOB npeanonaraeT BbINOSIHEHWE chne-
AYOLWNX 3afaHUN:

1) camocTosTenbHOe n3yyeHne y4ebHblx MaTepuanoB no pasgenam 1-3 ¢ MCNosib30BaHM-
€M OCHOBHOW W AOMNOMHUTENBHOW NUuTepaTypbl, UHPOPMALMOHHO-CNPABOYHbIX U MOUCKOBbIX CUC-
Tem;

2) MOArOTOBKY K TEKyLWMM aTTecTauusiM: BbINOMIHEHWE OOMALUHUX 3aJaHuin, CamMoCTos-
TenbHOEe OCBOEHME MOHATUMHOrO annapara no Kaxaon Teme.

Bonpochkl NEKUNOHHBIX 1 MPaKTUYECKUX 3aHATUA 0BCYXOatoTCa Ha 3aHATUSX B BUAE YCTHO-
ro onpoca — MHAMBMAYanbHOro U poHTanbHoro. NMpyn NOAroToBKE K NEKUMOHHLIM U NpakTudye-
CKUM 3aHATMAM, 0By4atoLLMMCsa BaXXHO NMOMHUTb, YTO MX 3aadva, OTBeYasd Ha OCHOBHbIE BONPOCHI
nnaHa 3aHATUA U JONOMHUTESNbHbIE BOMNPOCHI NpenogaBaTtens, nokasaTb CBOM 3HAHUSA U Kpyro-
30p, YMEHMWE JTIOrM4Yeckn nNocTpouTb OTBET, BNageHne MatemMaTmyeckum annapaTom M UHble KOM-
MYHWKaTUBHbIE HaBbIKW, YMEHWE OTCTanBaTb CBOK NMpodeccMoHanbHyo nosnunio. B xoae ycTHO-
ro onpoca BbISABASATCA AeTann, KOTopble N0 KaKMM-TO MPUYMHAM OKasanucb HeJOCTaTOYHO OcC-
MbICNIEHHbIMU CTyAeHTaMn B Xo4e Yy4ebHbIX 3aHATUN. TeM caMbiM ONPOC BbIMOMHSAET BaXXHeWLWmne
o0yyaloLLy0, pa3BMBaIOLLYIO Y KOPPEKTUPYIOLLYIO (OYHKLMK, NO3BONSET CTyAeHTaM y4eCTb Heao-
paboTkM 1 nsbexaTb UX NPy NOArOTOBKE K MPOMEXYTOYHBIM aTTecTauusMm.

Bce BbiNonHAemble CTydeHTaMy CaMOCTOATENbHO 3afdaHus  noanexaT nocrneayloLllen
npoBepke npenogasaTtenem. Pe3ynbTaTbl TEKyLWMX aTTecTauun y4ymTbiBalOTCA nNpenogaBaTenem
npv NpoBeAEeHMN NPOMEXYTOYHON aTTecTauun (6 cemecTp —aK3aMeH).

15. NMepevyeHb OCHOBHOMN U QOMNOJIHUTENbHON NUTEPATYPbl, PECYPCOB UHTEPHET, He0bXO-
ANMbIX AN OCBOEHUS QUCLUNIIUHDI

a) OCHOBHas nuteparypa:

Ne n/n NcTouHuK
KpacHocensckuli M. A. Cucmemol ¢ 2ucmepesucom / KpacHocenockuli MLA., Mokposckuli A.B. — M. : Hayka, 1983 .—
271c.
Mpadko U.H. O nokanbHo aeHoli modenu arogpma / U.H. Mpadko // BecmH. BopoHexc. [oc. YH-ma. Cep. dusuka. Ma-
memamuKa .— BopoHex, 2006 .— Ne 2. — C. 230-234
Mpadko U.H. O epaguyeckoli mempuke Ha MHoxcecmee ¢yHkyuli / W.H. Mpadko, b.H. Cadosckuli //
3. BecmHuk BopoHexcckozo 2ocydapcmeeHHo20 yHusepcumema. Cep. ®usuka. Mamemamuka . — Bopo-
Hexq, 2008 .— Ne 1. — C. 261-263

1.

2.

6) nononHuUTensHas nuTeparypa:
Ne n/n NcTouHMK
Ipsioko U.H. O noxkanbHo A6HbIX MOOeNsIX HeKomopbix neenadkux cucmem / U H. Ilpaoxo, B.H. Cados-

4 ckutl // Aemomam. u menemex.— 2004. - No10. — C. 40-50 http://mi.mathnet.ru/at1644
5 Hryen Txu Xuen. ['maakast mozgens pene ¢ ructepesucom / Hryen Txu Xuen, b.H. Cagosckwuii // ABToM.
) U tenemex. 2010. Ne 11. C.100-111  http://mi.mathnet.ru/at1101-
MO/J,eJ'II/IpOBaHMe npoueccos C HENMHENHOCTAMM FT’MCTEPE3NCHOro Tnna : y'-le6HO-MeTOLI,W-IeCKOG
6 nocobue / coctaButenu M. b. 3BepeBa [u gp.]. — BopoHex : BI'Y, 2016. — 26 c. — TekcT :

3NEKTPOHHbIN // JlaHb : aneKTpoHHO-bubnmoTeyvHas cuctema. — URL:
https://e.lanbook.com/book/165343



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6334&TERM=%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D0%BE%D1%81%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%9C%D0%B0%D1%80%D0%BA%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2417&TERM=%D0%9F%D1%80%D1%8F%D0%B4%D0%BA%D0%BE,%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
http://mi.mathnet.ru/at1644
http://mi.mathnet.ru/at1101-

Systems with Non-Smooth Inputs: Mathematical Models of Hysteresis Phenomena,Biological
7. Systems, and Electric Circuits : [moHorpadwms] / J. Appell, T. X. HryeH, J1. . MNMeTpoea, W. H.
Mpsigko .— BepnuH : Walter de Gruyter GmbH, 2021 .— 269 p.— ISBN 978-3-11-070630-7.

B) MH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHbIE PECYpChl:

Ne n/n McTouHMK
8 JlaHb : anekmpoHHO-bubiuomeYHasi cucmema. https://e.lanbook.com/books
9 WHdopmaLmoHHaga cuctema Math--Net.Ru

16. NMepe4vyeHb y4eOHO-MeTOANYECKOro obecnevyeHns Ans CaMoCTOATEeNIbHOU paboThbl

Ne n/n N CTOYHMK

1 KpacHocensckuli M. A. Cucmemsi ¢ 2ucmepesucom / KpacHocensckuli M.A., Mokpoeckuli A.B. — M. : Hayka, 1983 .—
’ 271c.

2 http://mi.mathnet.ru/at1644 - Npaako WU.H. O noKanbHO ABHbIX MOAENAX HEKOTOPbIX Hernaakmx cuctem / U.H.

MNpAaako, 6.H. Cagosckuit // AsTomart. n Tenemex.— 2004. - No10. — C. 40-50
Mpagko U.H. O nokanbHo ABHOM mogenu ntodTa / U.H. Mpaako // BectH. BopoHesk. Moc. YH-Ta. Cep. ®usnka.
MaTtemaTtnka .— BopoHek, 2006 .— Ne 2. —C. 230-234

3.

17. ObpasoBaTenbHble TEXHONOMMK, UCNONb3yeMble NpU peanusauum y4e6Hon aucuun-
NUHbI, BKNOYasa AUCTaHUUOHHbIe obpa3oBaTtenbHble TexHonorum (OT, anekTpoHHoe
oby4eHue (30), cmewaHHOe 06y4eHue):

NHbopmaLmoHHaa nekuusi, nekums-ensyanusaums, npobnemHas nekumsi, KOHCynbTauun, npak-
TUYecKoe 3aHATUE, NPaKTUYecKoe 3aHATME B hopMe npe3eHTaumm, CaMoCTOATENbHOE U3ydYeHne
mMaTepuana, KOHTponbHasa paboTa, 3ayeT

18. MaTepunanbHO-TeXHU4YecKoe obecneyeHme AUCLUNIINHDI:
YyebHas aygutopusa: cneumannanpoBaHHas mebernb

KomMnbloTepHbIi knacc: cneunannsmpoBaHHas Mebenb, MapkepHasi 4ockKa, NepcoHarbHbIe KOM-
NbloTepbl

WinDjView (GNU General Public License (GPL), 6ecnnatHoe un/unm cesoboaHoe MO, nuueHsus:
https://windjview.sourceforge.io/ru/);

Maxima (GNU General Public License (GPL), 6ecnnaTtHoe n/unu ceobogHoe MO, nuueHsns:
http://maxima.sourceforge.net/fag.html);

19. OueHou4Hble cpeacTBa ANA NPOBeAEHUA TeKyLEen 1 NPOMEXYTOYHOWN aTTecTauumn

MopAOoK OLEHKN 0CBOEHMS 0BydatoLwmnMmcs y4ebHoro maTtepuana onpenenseTca cogep-
XaHneM cneayoLwmnx pasaenos AUCLUMMUHBI

WHankaTop(bl) Aoc-
Ne | HaumeHoBaHue pasgena Komne-
n/m | gucuMnivHbl (Mogynsa) | TeHuus(m) TwmeT'LMHﬂu;?dMne' OueHoHbie cpepcTaa
1. YpaBHeHus C HennHen- MK-1 MK-1.1, MNK-1.2
HbIM AnddepeHLnanom MK-2 MK-2.1,NK-1.3, | Hoknad
MK-3 MK-3.3
2. MK-1 MK-1.2, MK-2.2,
?::g;ag::::ﬂzene. M- MK-2 MK-2.3, MK-3.1, doknad, kKoHmporbHas paboma
MK-3 MK-3.3
3 MK-1 MK-1.2, NMK-2.2,
Ynop v nodT K-2 MK-3.2, MK-3.3 Lloknad, koHmporbHas paboma



https://e.lanbook.com/books
https://conf.neicon.ru/materials/06-overseas2014/141120-04-Pupyrev.pdf
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6334&TERM=%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D0%BE%D1%81%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%9C%D0%B0%D1%80%D0%BA%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://mi.mathnet.ru/at1644
https://windjview.sourceforge.io/ru/

WHankaTop(bl) AoC-

Ne | HaumeHoBaHue pasgena | Kowmne- 0
- €eHOYHble cpeacTBa
n/n | AMCUMNNUHBLI (MOAYNSs) | TeHums(n) T”meT';MHﬂuﬁaMne 4 peA
MK-3

MpomexyToyHas aTTecTauus
dopma KOHTpOns — 3Kk3aMeH

lNepeyeHb gorpocos
lNpakmuyeckoe 3adaHue

20 TunoBble OLEHO4YHbIe CpeAcTBa U MeToAUYEeCKUe MaTepuanbl, onpegensowme npoue-
Aypbl oueHuBaHuA

20.1 TeKywMn KOHTPOIb YCNEeBaeMoCTHn

KoHTponb ycneBaemocTu No AUCUMNIMHE OCYLLECTBNSAETCS C MOMOLLbIO CNeayoLnX OLEHOYHbIX
CpencTB: KOHMporsibHas paboma, 0oknad

Tembl goknagoB

1 OnucaHue HenaeanbHOro pene, mogernb KpacHocenbckoro-NokpoBcKoro.
2. CBoKicTBa HeugeanbHOro perne.
2. JlokanbHo ABHas Mogernb HenaeansHoro pene (ypaBHEHWe, MPOBEPKA KPUTEPUS NTIOKaNbHON SBHOCTU, OT-
nnymsa ot mogenu KpacHocenbckoro-MNokpoBCcKoro).

3. “magkas” mogenb HempaeanbHoro pene CagoBckoro-HryeH.

4, (DOpMYJ'II/IpOBKa TeopeMbl O CTENEHN HeCcoBNMageHNA BbIXOO0B rMaakoro un JiokasibHO ABHOIo onncaHunAa He-
naeanbHoOro perne.

5. OnucaHue ynopa. Mogenb KpacHocenbckoro-Iokposckoro.
6. Onucanue niodta. Mogens KpacHocenbckoro-INokpoBckoro.

7. CBs13b Mexay ynopom v nodToMm.
8. CeoucTBa ynopa u nodgra.

8. Mogenu ynopa v niodpta Anga rmagkMx BXOA4OB.
9. JlokanbHo siBHblE MoAenu yrnopa v nodra.

10. Mmagkoe onucaHue ynopa v nidgra.

TpeboBaHUA K BbINONHEHNIO 3agaHui: Oby4vatoLencsa JOMmKeH yMeTb NOACHUTb 3HAYEHUIN BCEX
NCNonb3yemMbiX UM B AOKNage TEPMUHOB.

Mpumepbl 3agaHnn ONAa KOHTPOIbHbIX paboTt
1. Hanwucatb ypaBHeHWe rnagkovi MOAEnu pene ¢ NOpOoroBbIMU 3HA4YEHUAMN 2 U 3 1 BXOOOM 4sint

2. [lo 3apaHHOMY Ha pUCYHKe BXO4Y HapucynTe BbIXon ynopa COOTBETCTBYIOLLErO OTPE3Ky [-2;3], ecnn
B HayanbHbIn MOMEHT BbIXO[ PaBHANCS TPEM.



,X@%ﬂlﬂzéyazl

3. HaiTu BbIXOA HengearnbHOro perne, ecnu Bxof U(t) =

t-2)%+1

4. Bbixogbl ynopa cooTBeTcTBYtoLLero otpesky [0,1] v niodta ¢ h=1 3agatTca popMynamu

1-t, 0<t<], 5, 0<t<],

0, 1<t<5, 6-t, 1<t<5,
u(t)= v(t)=

t—-5 b5<t<6 1 5<t<6

1, t>6. t—5, t>6.

3anucatb peanusyoLLmi X BbIXos,

5. YpaBHeHue ¢ HenHenHbIM auddepeHLmanoMm MMeeT CUNbHoe peLlieHne B HEKOTOPOW TOYKE
(to’ Xy ) . MoxHo nun yTBepxaaTb, YTO OHO SIBMNSIETCS NoKanbHO ABHbIM? OTBET 0bOCHYWTE.
6

. MocTpouTb BX0O4, NepeBoasLLmMiA pere ¢ NoOporoebiMn 3HadeHnsimu -1. 3 n3 coctosHus {2,0} B co-
ctosiHme {1,1}.
7. Kakow ructepesncHblin areMeHT ONmnchLIBaeTCs YpaBHEHNEM

X(t)— min{h,u(t) —u(t,) + x(t,)}, ecrmu u(t) ne ybwisaem,

8. X, X - BbIXOAbI HEVAEANBHOTO pere ¢ NOporoBbIMU 3HA4YeHUAMMN 2; 6 1 1,7 , COOTBETCTBEHHO, COOT-

max{-h,u(t) —u(t,) + x(t,)}, ecmu u(t) ne 6ospacmaem.

BETCTBYIOLLMIA OOHOMY BXOAY U cOBnagarolimne B HavyanbHblA MOMEHT. MOXHO N1 CpaBHUTL NX NPU > to ?

9. Hanucatb KBa3MnoToK, MOPOXAaeMbIi ypaBHEHUEM yNopa, COOTBETCTBYHOLEro oTpesky [-5,5],
NPUMEHEHHBIN K 5 .
10. B nokasaTtenbCcTBe kakow TeopeMbl ucnonb3yetcsa obobLieHHasa TeopeMa BaH KamneHa?
YpoBeHb
KpuTepuu oueHnBaHnsa KomneTeHumm chopmmpo- LLkana oueHok
BaHHOCTU




KOMMNEeTEeHLUN
O6yyarowmmncsa B NONHOM Mepe yMeeT npuaaBaTh 3aadyam KOHKpeT- lNosbiweHH Omnu4Ho
HOW NpeaMeTHoOW obnacTu maTemMaTu4eckyto opmy, MccrnegoBaThb bili
nonyyaroLLycst MaTeMaTMYECKy0 Mogenb 3adayu, BeibupaTe Nogxo- ypo8eHb
OsWmne MeToapbl peleHuns 3agay u, CTpouMTb MaTemMaTuyeckue mogenu
Hernagkunx npoLeccos.
O6yyaowmncsa B Lenom ymeeT npuaasatb 3agadam KOHKPETHOMN ba3zosniti Xopouwo
npegMeTHoM obnacTn matemaTnyeckyto bopmy, nccriegoBaTb ypOBeHb
nosny4aroLLycst MaTeMaTMYECKY0 MoAeNb 3a4a4n, HO JonyckaeT
He3Ha4MTernbHbIE OLMOKA, HETOYHOCTM.
OOyuatowmincs, dparmeHTapHo cnocobeH npugaeatb 3agadam lNopoeoenili Yoosnemsopu-
KOHKpETHOW npeamMeTHOM obnactm matemMaTuyeckyio dopmy, ypo8eHb meJibHO
uccrnenoBaTh MOMy4valoLycsd MaTeMaTUYeckylo MoAenb 3agdaudv
UK JonyckaeT CyLeCTBEHHbIE OLLNOKM.
OOyuatownincs OeMOHCTPUPYET OTpPbIBOYHbIE, parMeHTapHble - Heydosenemeop
3HaHKWS, JonyckaeT rpyoble OLWMGKN. umersbHO

B xoge koHTponbHoM paboThl obyyatowemyca Bbigaetca KMM ¢ npakTudeckum nepeyHem
3a4aHun 1 npeanaraeTcy pewnTb AaHHble 3aaaHus. B xoae BbINONHEHNA 3a4aHWUIA HENBb3A NOSb-
30BaTbCs CpeAcTBaMu CBA3M (BKIoYas ceTb NHTEpPHET), HO MOXHO f0ObLIMK NeYaTHbIMU U PYKO-

MUCHBLIMWU MaTepuanamm, orpaHu4eHne no BpeMeHn — 90 acTPOHOMUYECKUX MUHYT.

20.2 NMpomexyToyHaa aTrectaums

MpomexxyToyHas aTTecTauust No AUCUMUNINHE OCYLLECTBNSIETCS C NMOMOLLBbIO CreayoLnX OLEeHoY-

HbIX CpeacCTB:. 3K3aMeHalUOHHble bunemsi

NeNe n/n
TeMbl K TekyLen atTectaumm (SK3ameHny)

1. JlokanbHO siBHble ypaBHEHWS (OCHOBHbIE onpeaeneHuns).

2. MpoAomKNMMOCTb peLleHnin NoKarbHO IBHOMO ypaBHEHUS.

3. CBONCTBO €QNHCTBEHHOCTU ANA Kacca CUMbHbIX PELUEHUN.

4 OnucaHune HenpgeanbHoro pene, mogenb KpacHocenbckoro-MNoKpoBCKkoro, CBOMCTBa Henge-
anbHoro perne.

5. JNlokanbHO siBHasA MoAenb HemaeanbHOro pene (ypaBHeHve, NpoBepka KpUTepus nokanobHoOm
ABHOCTU, OTnm4Ynsa oT mogenu KpacHocenbckoro-INokpoBckoro).

6. MOHOTOHHOCTbL pene no BxogaMm.

7. MOHOTOHHOCTb perne No NOPOroBbIM 3HAYEHUSIM.

8. YnpaBnseMocTb pene.

9. HenpepblBHasa 3aBMCMMOCTb BbIXo4a OT BXoAa.

10. CtaTnyHoCTb pene.

11. “I'magkas” mogenb HemaeanbHoro pene Cagosckoro-HryeH. ®opmynupoBka Teopemsl O cTe-
NeHn HecoBNageHusi BbIXO4O0B rMagKoro U NoKanbHO SBHOMO ONMCaHUsA HengeanbHoro pene.

12. Hosas rnagkas mogens perne.

13. Onmcanue ynopa. Mogenb KpacHocenbckoro-IokpoBckoro.

14. Onucanue nodta. Mogene KpacHocenbckoro-INokpoBckoro.

15. CBA3b Mexay ynopom u niodtom. Ceoicrea.

16. Mogenu ynopa v ntodpta Ans rnagkmux BXOA4OB.

17. JlokanbHO siIBHbIEe MOAenu ynopa v nodrTa.

18. [magkoe onucaHue ynopa v niodta.

MepeyeHb NpakTUYECKUX 3aQaHUN




1. HanucaTb ypaBHEHWe rnaakoi MOAEnM pene ¢ MoporoBbIMM 3HaueHusimu 2 1 3 v Bxogom 4SINt

2. [lo 3agaHHOMY Ha pUCYHKe BXOAY HApUCYMTe BbIXOA ynopa COOTBETCTBYIOLLENO OTPE3KY [-2;3], ecnn
B HayanbHbIl MOMEHT BbIXO PABHANCS TPEM.

3. HaiTu BbIXOA HEnaeanbHOro perne, ecnv BXxon U(t) =

1
m, X(O)=0,,b’=§,a—l

4. Bbixogbl ynopa cooTBeTcTBYtoLLero otpesky [0,1] v niodta ¢ h=1 3agatTca popMynamu

1-t, 0<t<], 5, 0<t<],

0, 1<t<5, 6-t, 1<t<5,
u(t)= v(t)=

t—-5 b5<t<6 1 5<t<6

1, t>6. t—5, t>6.

3anucatb peanusyoLmi UX BbIXop,

5. YpaBHeHWe ¢ HeNnMHenHbIM anddepeHUnanoM MMeeT CUMbHOE peLLeHNe B HEKOTOPOI Touke
(to’ X, ) . MoxHo nn yTBepxaaTb, YTO OHO ABMSAETCS NokanbHO SBHbIM? OTBET 060CHYITE.
6

. MocTpouTb BXO4, NepeBoasALLMiA pere ¢ NOporoebiMn 3HadeHnsimu -1. 3 n3 coctosiHus {2,0} B co-
ctosiHme {1,1}.
7. Kakow ructepesncHblin arieMeHT ONmnchLIBaeTCs YpaBHEHNEM

X(t)— min{h,u(t) —u(t,) + x(t,)}, ecrmu u(t) ne ybwisaem,

8. X, X - BbIXO4bl HEMAEeanNbLHOro pesie ¢ MOPOroBbIMN 3HAYEHNSMU 2; 6 U 1;7 , COOTBETCTBEHHO, COOT-

max{-h,u(t) —u(t,) + x(t,)}, ecmu u(t) ne 6ospacmaem.

BETCTBYIOLLMA OOHOMY BXOAY U coBnagarolimne B HavasnbHbI MOMEHT. MOXHO N1 CpaBHUTL UX NPK > to ?



9. HanucaTb KBa3unoToK, MOPOXAAeMbli ypaBHEHUEM ynopa, COOTBETCTBYHOLLEro oTpe3ky [-5,5],
NPUMEHEHHBIN K 5 .
10. B OgokasartenbcrBe kakon TeopeMbl ucnonb3yeTtcs obobueHHas Teopema BaH KamneHa?

KOHTpONbHO-N3MepUTENbHbIE MaTepuarnbl MPOMEXYTOYHON aTTecTauun BKOYalT B cebs TeopeTnyeckne Bo-
NpocCbl, NO3BOMISALWMNE OLEHUTL YPOBEHL MOJSTYYEHHbIX 3HAHWUA U NPaKTUYEcKoe 3afdaHue, MO3BOSSIOLIEE OLEHUTb
cTeneHb cchopMMPOBAHHOCTU YMEHWUIA N HABbIKOB.

YpoBeHb
Kputepum oueHnBaHnsa KomneTeHumin cchopmmpo- LLikana oueHok
BaHHOCTM
KOMMEeTeHUnn
OOyyvatoLuincsa B NonHoM Mepe BnageeT TeEopPeTUYECKMMU OCHOBaMM [MosbiweHH OmnuyHo
OVCUMNIMHBL, yMeeT hopMynmMpoBaTh U JOKa3biBaTb OCHOBHbIE Krac- bili
CUYeCKMe N COBPEMEHHbIE pe3ynbTaTthl, NpuUAaBaTb 3agavam KOH- ypo8eHsb
KpeTHOW npeaMeTHoM obnactu matematudeckyro opmy, nccnego-
BaTb NOMy4aloLLylOCA MaTeMaTMYECKY0 MOAENb 3agaqym, Beloupatb
noaxo4sLmne MetToabl peLleHnst 3agad 1 npeacTaBnaTh HayYHbIE pe-
3ynbTaTbl B pa3nu4yHbIiX opmaTax, CTPOMTb MaremMmaTnyeckmue mogenm
Hernagknx NpoLeccoB 1 n3naraTtb pesyrnbTaThl, CNOCO6eH Ny6nuyHo
npeacTaBnsATb COGCTBEHHbIE M M3BECTHbIE HAYYHbIE pe3yrnbTaThl.
O6yyatowmnca Bnageet TeopeTu4eckMMmn 0OCHOBaMu ANCUUMNNHEL; B ba3zoesniti Xopouwo
uenom, ymeeT hopMynupoBaTh U JOKa3blBaTb OCHOBHbIE YpO8€eHb
Krnaccu4yeckne n CoBpeMeHHble pe3yrnbTaThbl, NpuaasaTe 3agadvam
KOHKpPETHOW NpeaMeTHOW 0bnactu matemaTudeckyto opmy,
nccregoBaTh NONy4vatoLLylocs MaTeMaTUYECKY0 MOAENb 3a4a4u, HO
[OMycKaeT He3HaYNTENbHbIE OLUMOKN, HETOYHOCTMW.
O6Gyyaowuiicss 4acTMYHO BrageeT TeopeTUYECKUMU OCHOBaMU lMopozoeniti Yoosnemsopu-
AVCUMNNUHBI, dparMeHTapHo cnocobeH opmynmpoBaTb U Ypo8eHb mersibHO
[OKa3blBaTb OCHOBHbIE KITACCUYECKNE N COBPEMEHHbIE pe3ynbTaThl,
He ymMeeT npugaeaTtb 3ajavaM KOHKPETHOM npegmMeTHon obnactu
MaTeMaTU4eCKyto dopmy, nccnenoBathb nonyvaLlyocs
MaTeMaTu4ecKylo MoAenb 3agadn UNu OOonyckaeT CYLEeCTBEHHbIe
OLINGKMN.
OOyvaowunca [OeMOHCTPUPYET OTPbIBOYHbIE, bparMeHTapHbie - Heydosenemeop
3HaHWS, AOMycKaeT rpyoble owmnobku. umersibHO

20.3 ®oHA OLEeHOYHbIX CpeacTB C(hOPMMPOBAHHOCTU KOMNETEHLUA CTYAEHTOB, PEKOMEeH-
AyeMbli Ans npoBeAeHUsi AMarHoCTUYECKUX padoT

1) 3akpbITble 3agaHus (TECTOBbIE, CPEOHUN YPOBEHb CIOXHOCTH):
1. 2. B noka3zaTenbcTBe KaKoW TEOPEMBI UCTIONb3yeTcs iemma [lopHa?

1) Kpurepuii tokaibHON SBHOCTH,
2) TeopeMa O IPOIOIDKEHUH PEMICHHS /10 HEIPOIOIIKIMOTO
3)Teopema 0 eIMHCTBEHHOCTH I JIOKAIBHO SIBHBIX YPaBHEHUI

OTBerT: 2

2. X, X - BbIXOAbI HEUACAJIBHOI'O pejiC€ C MOPOTrOBbIMU 3HAYCHUAMU 2; 6u 3; 7 , COOTBETCTBCHHO, COOTBCTCTBy}OHII/Iﬁ OJHOMY
BXOJYy M COBIIAAarOmIine B HaJaIbHBIH MOMEHT. UTO MOYKHO CKa3aTh O UX 3HAYCHHUIX pu t > tO ?

1) X< X 2) X=X 3) Henbsst ckasath TOUHO
Ortser: 2



Pemenue: Tak kak 2<3 1 6<7, TO B CHJIy MOHOTOHHOCTD IO ITOPOTOBBIM 3HAYCHHUSAM (AHTIMOHHOTOHOCTH) X(t) > X(t) npu

t>1,.

3. dyukima X = ¢(t) SBJISIETCS PEIICHHEM YPaBHEHUs C HeMMHEWHBIM M depeHnnaioM, mo3ToMy oHa

1) Auddepenmmpyema, 2) HenpeprIBHA, 3) HETIpepHIBHA CIICBA.

Ortser: 3
Pewenue: no onpeneneHuo.
4.. KBa3umoTOK, MOPOKACHHBIN YpaBHEHHEM

x(t + dt) — x(t) = D(t, x(t), dt) + o(dt),

3a4a€TCsAd paBCHCTBOM

1) 7% = x+ D(t, x,dt) + o(dt),
7% = D(t, x,dt) + o(dt),

2)
3) 717X = x+ D(t,x,dt)

OTBeT: 3
Pemenue: mo onpeneiaeHuUIO.

5. X, X - BbIXOJIbl HEHEATBHOTO PeJie C OMHAKOBLIMH TOPOrOBbIMH 3HaueHnamu, cosnagaiomue npu & = 0 n coorsercr-
yromue xogam 4SINT, | 4sint | . YTO MOXHO CKa3aTh O MX 3HauYeHHAX mpu [ > tO ?

1) X< X 2) X=X 3) nensss ckasath TO4HO
Ortger: 1

Pemenne: tax kax 4SINt S| 4sint | , TO B CHIIy MOHOTOHHOCTb II0 BXOJaM X(t) < )h('(t) npu t> to

6. Fnam(y}o MOACIIb HFyeH-CaI[OBCKOFO MOKHO UCIIOJIb30BATh JId HOCTPOCHUS BbIXO4d HEUJACAIIBHOTO PEJIe, COOTBCTCTBYIOILIC-

ro BXOAy 4SI n t , €CJIM IOPOT'OBLIC 3HAYCHUS PABHbBI

1. 4 u4
2. 2u2
3. 4u2
4, 2u 4

OrtserT: 2

Pemenue. Fﬂaz[Kon MOACIIb HFyeH'CaHOBCKOFO MOXHO HCIIOJIB30BaTh, €CJIM BXO/J B TOYKaX JIOKAJIbHOTO MUHUMYMa HC paBCH
HUXHEMY IMOPOTOBOMY 3HAYCHUIO, @ B TOYKAX JIOKAJIBHOI'O MAKCUMYMa — BEPXHEMY.

7. I'magxyro Mmozenb Hryen-CamoBcKOro MOKHO HCIIOIB30BATH JIJIS TOCTPOSHHS BBIXOJIa HEHICATBHOTO Peie C IIOPOTOBBIMHU
3HAYEHUSIMU 2 U 3, eclii BXOJ] paBeH

1 4cost
» 2sint
3. 3cost
4 3sint

Ortser: 1
Pemrenue. ['maakyro mozaens HryeH-CamoBCKOro MOYKHO HCITOJIB30BaTh, €CIM BXOJ] B TOUKAX JOKAJIHHOTO MUHUMYMa HE PaBEH

HUXHEMY ITOPOTOBOMY 3HAYCHUIO, @ B TOYKaAX JIOKAJIbHOTO MaKCUMYyMa — BEPXHEMY.

8. X, X - BBIXOJIBI HEHICATBHOTO PEJie, COOTBETCTRYIOIIHIA OHOMY BXOIY M COBIAIAIONINE B HAYAIBHBIA MOMEHT. MOXHO yT-

BepKIaTh, 9T0 X = X npu t> to, €CJIM TIOPOTOBBIC 3HAYCHHMS ITHX PEJIC PaBHBI COOTBETCTBCHHO
1. 2;6ul;7
2. 1;6u2;7
3. 27ul;6



4. Hu B xaKoM ciydae

Ortser: 2

Pemenne: B crly MOHOTOHHOCTb IO IIOPOTOBBIM 3HAYCHUAM (AHTHMOHHOTOHOCTH), B YKa3aHHBIX YCIOBHAX X(t) > )~((t) npu
t>t0,ecn1405§05 HIBSIB.

9. Beixoapl ynopa cooTBeTcTBYyrOMIEro oTpe3ky [0,1] u arodra ¢ h=1 3amaroTes hopMyaaMu

1-t, 0<t<l], 5 0<t<«l],
u(t): 0, 1<t <5, v(t): 6-1, 1<t<5,
t—-5 b5<t<6 1, 5<t<6
1 t>6. t-5, t>6.
Peanusyromuii ux BBIXOJ 337aeTCsA POPMYIION
. o)=[t-1
, o(t)=[t-5
2 O'(t)=|t—6|
. o(t) =|t|

OTserT: 2

Pemenue: B ykazaHHBIX yclaoBusAX (ymopa cooTBeTcTBYeT oTpe3ky [0,1] u modr ¢ h= 1) CIIPaBEIJIMBO PAaBEHCTBO:
u(t) +v(t) = o(t) +1
10. X, X - BBIXO/IBI HEHICAIBHOTO PEJIE C OMHAKOBBIMH [IOPOTOBBIMHA 3HAYCHHSMH, COBIAjaome npu { = 0. Mosxno yT-
BepkaTh, uto X < X npu T > O, €CIT OHU COOTBETCTBYIOT BXOJIaM
1o(t) =4sint, &(t) =[4sint]|.
2) o(t) =4sint, &(t) =4cost
3) o(t) =4sint, &(t) =2sint
Ortser: 1

Pemenue: B CHUJIIY MOHOTOHHOCTDL IO BXO4aM, B YKa3aHHbBIX YCJIOBUAX X(t) S )’Z(t) npu t > 0 , €CJIIN G(t) S &(t) .

-

o(t+dt)—o(t), ecmn U(t) e (a, f),
11. JloxanbHoO SIBHOE ypaBHEHHE U(t + dt) - U(t) + O(dt) = G(t + dt) — tmiti)gt G(S), ecu U(t) = 4,

o(t+dt)— min o(s), ecmn u(t)=a

t<s<t-+dt
SIBJIIETCS MAaTEMATHUYECKOM MOACJIBIO

1. Pene
2. ymopa
3. modTa

Otser: 2
max o (s) — o(t), ecmn o(t) =v(t),
12. JIokanbHO SIBHOE ypaBHCHUE AV(t) + O(dt) =< min G(S) — G(t), cClin G(t) = V(t) — h,

t<s<t+dt

O, B OCTAJIBHBIX ClIy4dasiX.

SIBJISIETCSI MATEMATHYECKON MOJIEIBIO
1. Pene



2. ymopa
3. modTta

Orser: 3
13. JLts [IQKHX BXOZIOB peliieHme A hepEHIATEHOrO ypaBHEHI:
(1), ecn ¢(t) € (a, B);
o(t)= maX{O,J'(t)}, ecnn @(t) =a;
min {O,o"(t)}, eCcIIn gp(t) =p.

OINMCHIBACT BBIXO/.

1. Pene
2. modTta
3. VYmopa

Orser: 3
14. JTnst riajKuX BXOJOB peleHne ud(epeHIHatbHOT0 ypaBHCH’A:
0, eCIIu w(t)e(a(t),a(t)+h);
w(t)= maX{O,a'(t)}, ecmn i/ (t) = o (t);
min {O,o"(t)}, ecn y (t)=o(t)+h.

OITUCHIBAET BBIXO/I:
1) Pere
2) modTta

3) VYmopa
Ortser: 2

15. [l MOHOTOHHBIX BXOJIOB ypaBHEHUEM

V(t,),  ecm v(t))—h<o(t)<v(t,),
v(t)=<o(t), ecm o(t)=v(t)),
0(t)+ h, eciin O'(t) Sv(to)— h.

OnuceIBaETCS BBIXO
1) Pene
2) modTa

3)¥Ymopa

OTBerT: 2

2) OTKpPbITblE 3a4aHUs1 (TECTOBbLIE, MOBbLILLIEHHbIM YPOBEHb CIOXHOCTH):
1. Kakoii rucTepe3ucHbIi 3JIEMEHT ONKCHIBAETCS] YPABHEHUEM
(t) min{h,u(t) —u(t,) + x(t,)}, ecrmu u(t) me yowvisaem,
- max{-h,u(t) —u(t,) + x(t,)}, ecmu u(t) ne eospacmaem.
(BBecTu 01HO CIT0BO)

OtBert: ymnop
Pemenne: nmo onpeneneHuro.




Ar?

2. BBIxoj perne ¢ mMOpOroBbIMU 3HAUCHUSIMHU 2 U 3 ¥ BXOJIOM 4sin \/E npu t= paBeH...

Ortser: 1
Pemenne: Tak kak BX0ZOM OBLI TOCTUTHYT BepXHEH mopor (3) u mociie 3TOTro He TOCTUTHYT HIDKHUH, TO BBIXOJ paBeH 1.

3. Bexon modra ¢ h= 1000TBeTCTBy10H1HI7I Bxony O (t) = |t2 — 4t| Y Ha4aJIbHOMY 3HaYCHUIO U(O) =1 mpu t = 10

paBeH ....
OTseT: 60

Pemenue: npu U > 4 Bxox Bospactaer, nostomy U(t) =0 (t) npu Beex L, mpu koTopeIx O (t) > U (4)
(10)=60>u(4).
4. YpaBHeHHE C HeJIMHEHHBIM UG HepeHIHaIOM:
1, ecmwu o(t)=p4, x(t)=0u dt>0
AX(t)+o(dt)=<-1, ecu o(t)=a, x(t)=1u dt>0

O, 6 OCMAbHbIX CydaiAx

OTIMCHIBAET BBIXOJ. ...(BBECTH OJJHO CJIOBO)
OtBer: pene

¥ HavanbHOMY 3Ha4ueHmo U (O) =-1 pu

Brixop yropa cooTBeTCTBYOIIUN 0Tpe3Ky [-4,0], Bxogy O (t) = |t2 -4t
t=10 paBeH ....

OtseT: 0

Pemenue: npu 1 > 4 Bxon BO3pacTaeT, MO3TOMY

u(t) = min{0, o (t) - o(4) + u(4)} = min{0,60 + u(4)} = 0.

11. Kitacc CHIIBHBIX peIlIeHHH ypaBHEHHUS C HEJMHEHHBIM Tu(depeHIpanoM 00iaaaeT CBOHCTBOM €IMHCTBCHHOCTH .. ...
OTBeT: BIIPaBo

12. YpaBHeHue Buaa X(t + dt) - X(t) = D(t, X(t), dt) + O(dt) Ha3bIBAETCS] YPABHEHUEM C HEJIMHEUHBIM . ...

Otgert: quddepennuaiom

13.JTro00e periieHue ypaBHEHHS ¢ HETHHEHHBIM TUGGEPEHITHATIOM MOXET OBITh MPOI0JIKEHO [I0. . ..
OTBeT: HENPOIOIHKUMOTO

14. Ecin i1 moGoro t € | cymecTByet Takoe & > 0, uro npu dt € [0, &) BEIITOIHSAETCS PaBEHCTBO:
¢(t + dt) - (p(t) - D(t, ¢(t), dt) =0, 1o pemenne (0 HazbIBaCTCA ....

OTBeT: CUIbHEIM.

15. YpaBHenus ¢ HenuHeHbIM Auddepennuarom, 1 KOTopsIX 3a1ada Komm Beerna pa3pemmma B Kilacce CHIbHBIX PeIICHAN
HA3bIBAIOTCS ..... ABHBIMHA
OTBET: JIOKAJILHO

16. Ecii KBa3HIIOTOK, MOPOXKACHHBIN YpaBHEHHEM C HEJTHMHEHHBIM T depeHInanoM, HeTpephIBeH clieBa 1Mo dt i JJOKaIbHO
001a1aeT MOIyTPyNIIOBBIM CBOHCTBOM, TO YPABHEHHE HA3bIBAETCS JIOKAIBHO ...

OTBET: SIBHBIM

17. JlokanpHO SIBHOE YPaBHEHUE HEUIICATEHOTO PEJIC UMEET TOJBKO .... PEHICHUS
OTBeT: CUJIILHBIC

18. HenpneansHoe pesie MOHOTOHHO I10 BXOJAM H ..... 3HAYCHUSIM
OTBeT: NOPOroBEIM

19. JTIio6oe permeHre JTOKaIbHO SBHOTO YPAaBHEHHS yIIOpa SIBISETC .....



OTBeT: CUILHBIM

20. Omreparop ynopa yIOBIETBOPSET YCIOBHIO JIMMITIIIa OTHOCHTENHFHO BXOHOM ¢ KOHCTAHTOM
Ortser: 2

Kputepun n wkanbl oueHnBaHua 3agaHum ®0OC:

1) 3apaHuga 3akpbIToro Tvna (BbI6OP 0AHOro BapuaHTa oTBeTa, BepHO/HEBEPHO):

e 1 6ann — ykasaH BepHbIN OTBET;
o 0 6annoB — yka3aH HEBEpPHbLIN OTBET.

2) 3agaHung 3akpbiToro T1na (MHOXKeCTBEHHbIN BbIOOD):

e 2 6anna - ykasaHbl BCe BEpHble OTBEThI;
o 0 6GannoB — yka3saH xoTsl 6bl OANUH HEBEPHbIN OTBET.

3) 3agaHung 3akpbiToro Tna (Ha cooTBeTCTBUE):

e 2 6anna — Bce COOTBETCTBUSA onpeaeneHbl BEPHO;
e 0 6annoB — xoTsa Gbl 04AHO cONOCTaBEHNE ONpeaeneHo HEBEPHO.

4) 3apaHnga OTKPbLITOro Tuna (KOPOTKUN TEKCT):

e 2 6anna — ykasaH BepHbIN OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

5) 3agaHug oTkpbITOro T1na (4mcno):

e 2 6anna — ykasaH BepHbI OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

3apaHusa pasgena 20.3 peKOMEHAYHTCA K UCNOSIb30BaHUIO NPV NPOBeAEeHMU ANArHoCTMu-
YyeCKUX paboT C Leribio OLeHKN OCTaTOUYHbIX pe3ynbTaToB OCBOEHUSA AaHHOW AUCLUNIIUHbI

(3HaHMK, yMeHUN, HaBbIKOB).



