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1. Poan JUCHHUILINHBI «MaTeMaTH4eckKoe MOJC/JIMPOBAHHUE NTPOLECCOB B ‘lpe3BLI‘laﬁHle CUTyalusdAX» B (l)opanOBamm KOMIIeTeHIii

BBIITYCKHHUKA:
DjIeMeHT 06pazoBaTeIbLHOI Kon CocraBiisifoLIne pe3yJIbTaTOB 0CBOEHHS (1eCKPHNITOPBI KOMIETEHIHIA)
NPOrpaMMsl (AMCUUILIMHA, Cemectp KOMIIETEHIUH HaumeHoBaHue KOMIIETEHIHH
HaumeHoBaHue
npaktuka, F'HA) Kon
CIIOCOGHOCTH OPraHU30BATh, [K(Y)- BrnaneHust onbITOM HCHONB30BaHUS SKCIIEPUMEHTAIBHBIX JAHHBIX JUTS BATUAALHH
ILIaHHPOBATH H PEalH30BaTh 11.B2 MaTeMaTHYECKUX MOJICTICH TPOIIECCOB B YPE3BBIYAWHBIX CHTYAIUSIX
PpaboTy HCTIOTHUTENCH IO TIK(Y) YMeHHe UCTIONIF30BAaTh METOIbl MAaTEMAaTHYECKOTO MOJICITUPOBAHUS IS HCCIEAOBAHUS
(HK(y)_]_]_) PEIICHHIO TPAKTUIECKUX 11.Y2 TPOU3BOJCTBEHHBIX U MPUPOJIHO-TEXHOTEHHBIX CUCTEM U TPOIIECCOB B UPE3BBIYAHBIX
3a51a4 00eCTIeUeHHS CHTYaIUSIX
6e30MACHOCTH YEIOBEKA 1 3HaHNe NPUHIUIIOB M METOI0B MAaTEMAaTHYECKOTO MOJICITHPOBAHHsI, 0COOCHHOCTEH ero
. MK(Y)-11.32 | npuMeHeHHUs TIPH UCCICTOBAHNH MPOIIECCOB B YPE3BBIYAMHBIX CUTYAIIUSX MPHUPOTHOTO U
OKpYIKarowIeii cpebl ) P p ol pou p yau pHpOx
TEXHOTCHHOTO IPOUCXOKICHHS
CHOCOOHOCTh MTPOBOTUTH TIK(Y) Brnanenne OCHOBHBIMH aJITOPUTMAaMH THUIIOBBIX YHCIEHHBIX METOOB PEIICHHS
U3MEpEeHUusl ypOBHEH 15.B3 MaTeMaTHYECKUX 3a7ad IO MPOTHO3UPOBAHUIO M KOJMYECTBEHHOH OIIEHKE MPOIECCOB,
OIACHOCTEH B Cpese ) SIBJISTFOIIIUXCSI ICTOYHUKAMHU OMTACHOCTH
o6uTaHNs, 06paGaTHIBATE MK(V)- YMeHue MpUMEHSTh METOJIBI M CPEICTBA MOJICITUPOBAHHS JJIsl IIPOTHO3UPOBAHUS U
IK(Y)-15 ’ 15.¥3 KOJIMYECTBEHHOH OLIEHKH MPOLIECCOB, SIBJSIIOIIMXCSI HCTOYHUKAMH OITACHOCTH
Maremarieckoe (MK(¥)-15) HOJIYYEHHBIE PE3YIILTATHI, : 1 POt : s
MOJIeJTHPOBaHUE
IIPOLIECCOB B 5 COCTABJIITE HPOTHO3BI MK(V)- 3HaHNe COBPEMEHHBIX METOIOB MPOrPAMMHUPOBAHUS U YUCIICHHOTO PEIICHUS 3a1a4
upe3BLIYAIHbIX BO3MOXHOI'0 pa3sBHTHA 15.33 MAaTEMAaTHYECKOTO MOJIETIMPOBAHUS IPOLIECCOB, ABISIONINXCA HCTOYHUKAMHE OTIACHOCTH
CHTYaUMsIX CUTyaluu
CIIOCOOHOCTD Y4JHUTBIBATh OTIK(Y) Meroznamu norcka 1 oOMeHa MH(popMaIuel B II00aNbHbIX U JIOKAIBHBIX KOMIBIOTEPHBIX
COBPEMEHHBIE TEHACHIIUNI 1B16 CeTAX, TEXHUICCKUMH U MIPOrPAMMHBIME CPEACTBAMH 3aIUTHI HHPOPMAIHH TIPU padoTe ¢
Pa3BUTHA TEXHUKH M ’ KOMITBIOTEPHBIMH CHCTEMaMH, BKJIFOUAsi TPUEMbI aHTHBUPYCHOM 3aIlIUTHI
TEXHOJIOTHH B 00acTn
oGecrieuents TexHOChepHO OIIK(Y)- Hcnons30BaTh COBpEMEHHOE MMPOrpaMMHOE ObecrieueHne i 00paboTKH TEKCTOBOIA,
P 1.V16 YHUCIICHHOH U rpadudeckoil nHdopmaiyy, myOIn4HOro npeAcTaBlieHns nHopMarn
0e30I1acCHOCTH,
OIIK(Y)-1 o
HU3MEPUTENIBHON U
BBIYHMCIUTEILHON TEXHHUKH,
UH(POPMALUOHHBIX OIIK(Y)- 3HaeT HHPOPMAIIOHHBIE TEXHOJIOTHH MOJATOTOBKH U MPEICTABICHIS HHPOPMAIHU B
TEXHOJIOTHI B CBOEH 1.316 polecce MyOINYHOTO BEICTYILICHHS
npoQeCCHOHATBHOM
JIESITEJIbHOCTH

2. IMoka3zaTesu U MeTOALI OLICHUBAHUSA

“J'laHPlpyeMble Ppe3yJibTaThl Oﬁy‘leHl/Iﬂ 0 TUCHUIIIHHE

Kon xonTposinpyemoii

HanmenoBanue pa3jiena MerToab! OlleHHBAHUS

KOI[ HaunMmeHnoBanue KOMIIETEHIITNH (“J’l“ ee JAUCHHUILIMHBI (oueﬂo'mme MepOl’[p“ﬁTMﬂ)
4acTH)
PO 1 NPUMEHSITh METOJIbl CHCTeMHOro aHanmm3a u Matemartmueckoro | ITK(V)-15, OIIK(Y)-1 1-3,5-8 Tecrt, onpoc, ceMuHap, KOHTPOJIbHAs

MOJICTIMPOBAHMS NIPU MCCIICAOBAaHUY 3a/lad €CTECTBO3HAHUS, TEXHUKH U
nponeccos B UC

pabora, KypcoBOH MPOEKT




P12 3HaTb OCHOBHBIC NPUHLIMIBI M BO3MOXHOcTH Maremarudeckoro| ITK(VY)-15, OIIK(Y)-1 2-4, 6-8 W3, pacueTHble 3a1aHu,
MOJCIUPOBAHUS M YMETh IPHMEHSATH METOIbl IIOCTAHOBKH 3amad M nabopartopHas pabora, SK3aMeH
NPOBEICHUSI MOJEIIBHOTO OSKCIIEPUMEHTa € IIOMOIIBI0 COBPEMEHHOTO
MIPOTPAaMMHOTO 00ECTICUCHHSI.

P13 YMETh TIPaKTHYECKH MPUMEHSTH METOAbl dmciaeHHoro mozenuposanus | I[IK(VY)-11, OIIK(V)-1 45,78 Tecrt, onpoc, pacyeTHbIC 3a1aHMS,
IUIsL PEIUeHUs PAIMYHBIX 337ad M HMHTEPHPETUPOBATH PE3yJbTATHI CEeMHHAp, YK3aMeH, KOHTPOJIbHAs
YHCICHHOTO MOJICIIMPOBAHNS Ha IPAKTHKE paboTa, KypcoBOH MPOEKT, IK3aMeH

3. IlIkaJja oueHUBaAHUA

[lopsox opraHu3any OLEHUBAHUS PE3YJbTATOB OOYYEHHS] B YHUBEPCUTETE PErVIAMEHTUPYETCS OTIENbHBIM JIOKAJBHBIM HOPMATHBHBIM aKTOM —
«CucreMa OIIEHUBAHUS PE3y/IbTaTOB 00yueHHs B TOMCKOM MoMMTeXHUYeCKOM yHuBepcuTeTe (CrcTeMa OIleHHBaHUsA)» (B JICHCTBYIOIMICH PEIaKIlim).
Hcnonp3yercst OambHO-PEUTHHIOBasE CHCTEMa OIICHWBAaHUS pe3yiabTaToB oOyudeHws. VToroBas omeHka (TpaAWIMOHHAS M JIMTEpHas) MO BHIAM
yueOHoil nesrenbHocTH (M3ydeHue pucuumund, YHWPC, HHPC, kypcoBoe NpOeKTHpOBaHUE, IMPAKTHKH) OIpenesseTcs CyMMOHW OajuloB 1o
pe3yibTaTaM TeKYIIEro KOHTPOJIA U MTPOMEKYTOUHOM aTTeCTalluu (MTOroBasi peMTHHTOBast olleHKa - Makcumym 100 GamioB).

Pacnipeniesienrie  OCHOBHBIX M JIOMIOJHHUTENBHBIX OallJIOB 32 OLIEHOYHBIE MEPONPHUSATHS TEKYIIEro KOHTPOJIS M MPOMEXKYTOYHOW aTTecTaluu
YCTAHABJIMBAETCS KaJ€HIapHBIM PEUTHUHI-TJIAHOM JUCLUIUINHBI.

PeKOMeHI[yeMaSI mKajaa ajisd OTACIBHBIX OIICHOYHBIX MGpOHpI/ISITI/II\/’I BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHHUS
3a1aHus

CooTBeTCTBHE

TPaaMIMOHHOI OLeHKe

OnpenesieHne OLeHKH

90%+100% «OTIUIHO» OTIM4HOE TOHMMaHKE NpeaMeTa, BCEeCTOPOHHNE 3HAHMSA, OTIIMYHbIE YMEHUS U BIaJIEHHE ONBITOM NMPAKTHYECKON e TeTbHOCTH,
HEO0OXOAMMbIE PE3YJIbTaThl 00yUeHH sl ChOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJIMYECTBOM 0aJuioB, OJIM3KUM K MAKCHMAJIbHOMY

70% - 89% «XoporIo» JlocTaTo4HO TOJIHOE TOHUMAHUE MPEeIMETa, XOPOILNe 3HAHUS, YMEHHS U OIIBIT IPAKTUUECKOM eI TeIbHOCTH, HEOOXOAUMBIE PE3YJIbTaThI
00y4eHust chOpPMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJMUECTBOM OaIlIOB

55% - 69% «Y IOBIL» [puemneMoe MOHUMaHUE PEIMETA, YIOBICTBOPHTEIbHbIC 3HAHUS, YMEHHS U OIBIT IPAKTHYECKOI AESATEILHOCTH, HEOOXOIUMBIE PE3yJIbTaThI

06yqu1/m C(bOpMI/IpOBaHbI, Ka4Y€CTBO HEKOTOPBIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJIMYECCTBOM OaoB

0% - 54%

«Heynosiu.»

Pe3yJ’ILTaTLI 06y‘lCHI/I$I HE COOTBCTCTBYIOT MUHUMAJIbHO JOCTATOYHBIM Tpe60BaHI/IHM

IITkana ny1s1 OEHOYHBIX MEPOINIPUITUHI DK3aMEHa

% BbINOJIHEHHSI JK3aMeH, CooTBercTBHE
3aJJaHUIi JK3aMeHa oa Tpall"ll“OHHOﬁ OIICHKE OnpeﬂeHEH“e OueHKH

90%+100% 18 +20 «OTnUIHO» OTnu4HOE NOHUMAaHKE TIPeAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHbIE YMEHUS U BIaJ€HUE ONBITOM MPAKTUYECKOH AesTeIbHOCTH,
HEoOXOAMMBIE PE3yNIbTaThl 00y4eHHs ChOPMHUPOBAHBI, X KAUYECTBO OLEHEHO KOJINYECTBOM 0aJuIoB, OM3KUM K MAaKCUMAJILHOMY

70% - 89% 14+17 «Xopomo» JlocTaTo4HO TOJIHOE TOHUMAaHHUE NPEIMETa, XOPOIIe 3HAHUS, YMEHHUS H OIIBIT IPAKTHYECKOH e TeIbHOCTH, HEOOX0ANMBbIE
pe3ynbTaThl 00y4eHHs COPMHUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MUHUMAaJIbHBIM KOJMYECTBOM 0aylIoB

55% - 69% 11+13 «Y TOBJL» [MpuemireMoe MOHUMaHHUE MPEAMETA, YIOBJICTBOPUTEIHHBIE 3HAHUS, YMEHHUS U OIBIT MPAKTHICCKON AeITeITLHOCTH, HEOOXOIMMbIE
pe3ysIbTaThl 00yueHHsI CHOPMHUPOBAHBI, KAUECTBO HEKOTOPBIX U3 HUX OIIEHEHO MHUHUMAJIbHBIM KOJTHIECTBOM 0alIOB




| 0% - 54% | 0+10 «Heynosi.» | PesynbraThl 00y4eHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBaHUSIM
[lkana a1 OEHOYHBIX MEPONPUATHI U 11D (HEPEHIIMPOBAHHOTO 3a4eTa
Crenenn
chopMupoBaHHOCTH Ban COOTBeTC’EBHe Onpenenenne onenin
pe3yabTaToB TPAAUIMOHHOHU OLICHKE
00yueHunst
90% + 100% | 90 + 100 «OTIIIHO OTnuaHOE IOHUMAaHKE TIPEIMETa, BCECTOPOHHUE 3HAHUS, OTIIMIHBIC YMEHUS U BIaJICHHUE OIBITOM MPAaKTUIECKOM NesTeTbHOCTH,
HEOOXOIUMBIE Pe3yIbTaThl 00ydeHNs c(hOPMUPOBAHEI, UX KAYECTBO OIIEHEHO KOJMYECTBOM 0aJITIOB, OIM3KAM K MAKCHMAIbHOMY
70% + 89% 70 + 89 «Xopomo» JlocTaTO4HO MOJTHOE MOHUMAaHHUE PEIMETA, XOPOIIHE 3HAHMUS, YMEHHMS U OIBIT IPAKTHYECKOH AEATEIbHOCTH, HEOOXOANMBIE
pe3ynbTaThl 00y4eHHUs CPOPMHUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAJIBHBIM KOJIHYIECTBOM OajlIoB
55% + 69% 55+69 «Y IOBIL» [Ipuemnemoe moHNMaHKUE IPEAMETA, YIOBICTBOPUTEIbHBIC 3HAHHS, YMEHHS U OIBIT IPAKTUUECKOH AeITeNbHOCTH, HEOOXOAUMBIE
pe3ynbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAUECTBO HEKOTOPHIX M3 HUX OLICHEHO MUHUMAIILHBIM KOJIMYECTBOM OaIlIIOB
55% + 100% | 55+ 100 «3a4TeHo» Pe3ynbraThl 00y4eHHUs] COOTBETCTBYIOT MHHUMAJIBHO JIOCTATOYHBIM TPEOOBaHUSIM
0% + 54% 0+54 «Heynosi.»/ Pe3ynbraThl 00y4eHUs] HE COOTBETCTBYIOT MHHIUMAIBHO JOCTATOYHBIM TPEOOBAHUSIM
«He 3aureno»

4. TlepeyeHb TUNOBBIX 3a1aHUI

OueHoYHbIe MeponpusTus

l'lpuMepu THINOBBIX KOHTPOJIbHBIX 3a1aHuil

1. Ompoc

. OxapakTepu3yiTe OCHOBHBIC MTOHSATHS CUCTEMHOTO MOAX0/a M CUCTEMHBIN aHAJU3.

. KakoBa MeTo10710T1sl CUCTEMHBIX UCCIIEI0BaHUNA?

. Kakue cymectByroT knaccupukanum moaenen?

. YkaxxuTe oTamnsl pa3paboTKu MOJIEeH.

. KakoBbI OCHOBBI MOJIETUPOBAHUS CUCTEM?

. B uéMm oTnnune neTepMUHUPOBAHHONW MOJEIH OT CTOXACTUYECKOM?

. Kakas Mojienne Ha3pIBaeTCsl TMHAMUYCCKOM ?

. Kak ocymectBisiercs npoBepka aeKBaTHOCTU MOJAEIN?

9. YTO Takoe BBIYMCIIUTEIbHBIN YKCIIEPUMEHT?

10. JInst 9ero mpuMEeHSIFOTCS] YUCIICHHBIE METO/IbI TIPU MAaTEMATHUYECKOM MOJICIIUPOBAHUH ?

11. Kakum o6pazom nporpammuoe odecrieuenne MATLAB ucnonb3yercst mpu MareMaTuieckoM
MOJEIUPOBAHUN?

12. Kakue MOJelIi U KOMITBIOTEPHBIC MPOTrPaMMBI UCTIOIB3YIOTCS B 00acTu iporao3a YC u 3amuTel
HaCEJCHUS?

0NN WK

2. TectupoBanue

Bormpocsr:




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

1. Monens, mpencraBisronias co00il 00bEKT, KOTOPHIN BeJeT ceOsl Kak pealibHbI 00BEKT, HO HE
BBITIISIIUT KaK TAKOBOM — DTO

A. duznyeckas Moaenb*

B. ananorosas Mojeib

C. Tuosas MOJIeIb

D. maTtemaTtmyeckas MOACIb

2. MoJienb, peIcTaBsIonIas To, 4TO UCCISIYETCS ¢ TOMOIIBIO YBEITMYCHHOTO WIIH YMECHBIIIEHHOTO
OITMCAHHs 00BbEKTA MIIM CUCTEMBI — 3TO

A. pusnueckas*®

B. ananutuyeckas

C. TunoBas

D. Maremaruueckas

3. Kakoii U3 CTPYKTYPHBIX DJIEMEHTOB BKJIFOUAET B CeOsI POIIECC MOJCITUPOBAHHMS?
A. anamm3*®

B. Mmonenb

C. oObexT

D. cyonexT

4. Knaccugukanus 1o yuery hakropa HEONPEACICHHOCTH BKIIIOYAET B ceOsl:
A. TeTepMHUHHUPOBAHHBIC, CTOXAaCTHYECKUE™

B. cratuctrueckue, JMHAMUYECKHE

C. aHaJIOrOBBIE, AHATUTUYECKUE

D. aHanuTHYECKHE, UMUATAIMOHHEIE

5. MarepuanbHbIi WK MBICIEHHO IIPEICTaBISIEMbIH 00BEKT, KOTOPBII B Mpoliecce UCCIIEOBAHUS
3aMeIIaeT 0ObEKT- OPUTHHAJ TAK, YTO €r0 HETOCPEICTBEHHOE U3yUEeHUE 1aeT HOBbIE 3HAHHS 00
00BEKTE- OpUTHHAIIE — ITO

A. monenp*

B. ananorus

C. abcrpakuus

D. runoresa




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

. d (, dT
6. Kakoii mportecc onuceiBaet qudhepeHInansH0e ypaBHEHNE - (k E) +S=0:

A. Tlporecc nepenoca 3arpsa3HsIoUIei npumMecu

B. IIpouecc pacripocTpaHeHHs paAMOAKTUBHBIX BELIECTB
C. Ilpomnecc nepenoca reria

D. IIpouecc nepeHoca n3nyueHus

7. YToOBI NONYYUTHh €AUHCTBEHHOE PELLIEHUE HECTAIIMOHAPHOTO YPAaBHEHUS TEIIONPOBOAHOCTH HYKHO
MPUCOETUHUTD K YPABHEHHUIO:

A. I'pannuHbIe yCIIOBUS

B. HauvanbHble ycnoBus

C. HauanbHble U TpaHUYHBIE YCIIOBUS

D. CrauunonapHoe ypaBHEHUE

9. B cTpyKkTypy TUIIOBOM MPOrPaMMBI, TO3BOJISIONIECH TPOU3BOAUTH PACUETHI MO 3alUTE HACEICHUS,
BXOJIAT:

A. BJIOK UCXOJTHBIX JaHHBIX U BBIXOJHAs HH(POpMAIUs

B. PacuerHslit Moysb

C. bnoku Au B

D. biiok B

9. C momol11pI0 KaKoro MeTo/1a MepexoIsT OT AUPPEepeHIInaTbHOTO YPaBHEHUS K CUCTEME
anreOpandecKnx ypaBHEHUI?

A KCTpanonsiuu

B. unTepnonsiun

C. nuckperuzanuu

D. onrumusanuu

10. 3a cyeT KaKOTO MEXaHW3Ma OCYIIECTBIIETCS TeIUIoNepeaada ¢ MOMOIIBIO TEPeHOCca BEIIecTBa?
A. u3nyuenue

B. xouBekiust

C. unaykus

D. rermmonpoBogHOCTH

CemuHap

CemuHap «MartemMaTH4eCKoe MOJICIIMPOBAHUE MTPOIECCA 3arPSIZBHEHUST OKPYKAIOIIEH CPEabI»




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

Bomnpocsr:

. Pusnyeckas IOCTaHOBKA 3a/1a4U.

. Maremarnueckasi IOCTaHOBKA 33J1a4H.

. Meroas! pelieHys OCTaBICHHON 3a1a4u

. MeTo KOHTPOJILHOTO 00beMa IS MOJIy4EeHUS JUCKPETHOTO aHaJIoTa.

. Meroa penieHus OJIy4eHHOU CUCTEMBI YPaBHEHUH.

. AJITOPUTM YHMCIICHHOTO PEIICHUS 3a]1auH.

. Komnbrorepnas nporpamma s peiieHus IOCTaBICHHON 3a/1a4u.

. TecTupoBaHue KOMIIBIOTEPHON TPOTPaMMBI.

. Banmanys mosay4eHHON IporpaMMbl CPaBHEHHEM € SKCIIEPUMEHTAIBHBIMU JaHHBIMHU.
10. [IpoBeneHue cepuitHBIX pacyeTOB M MHTEPIPETAUs OTYyYEHHBIX PE3yIbTaTOB HA U3YUYaeMYIO
po0JIeMy pacIpOCTPAHEHUS 3aTrPS3HSIONIMX BENIECTB B IPOCTPAHCTBE M BPEMEHU.

OCoOoO~NO UL WDN P

KonTponbhas padota

Bompocsr:

1. [TosryuuTh TUCKPETHBIN aHAJIOT [Vl CTALIMOHAPHOI'O OJHOMEPHOTo AuddepeHInaTIbHOr0 ypaBHEHUS
TEIUIONPOBOAHOCTH.

2. Iloay4nTh AUCKPETHBIN aHAJIOT /1711 HECTAIIMOHAPHOT'O OJJHOMEPHOT0 JU(PepeHIIHaTLHOIO
YpaBHEHHUSI TEIIONPOBOJHOCTH.

3. Iloay4nTh AUCKPETHBIM aHAJIOT JIJIsl TPAHUYHOTO YCIIOBHS 2 poja(3a1aH TeIUIOBOM MOTOK) IS
CTAaLlMOHAPHOT'0 OJHOMEPHOTO AU(PepeHInaTbHOr0 ypaBHEHHS TEIIONPOBOAHOCTH

4. [lony4uTh JUCKPETHBIN aHAJIOT JIs TPAHUYHOT'O YCIOBUS 3 poja (3a7aH TEMI000MEH ¢ OKpyKarolen
Cpenoi) /Ui CTallMOHAPHOTO OAHOMEPHOTO AU(PEepeHIINATBHOTO YpaBHEHHS TEIIONPOBOJHOCTH

5. C nomorsto nmporpammuoro ooecrnieuenuss MATLAB noctpouts rpaguku AByX QyHKIMH, 3aJaHHBIX
Ha orpeske [0,1].

nas3

Cnenatp auTepaTypHbIi 0030p MO 33JaHHOHN TeMe:

1.MaTeMaTr4eckre MOJIECIIM U MaTEMAaTHYECKOE MOJIETUPOBAHNE 3arPSI3HEHUS OKPYKAIOIIEH Cpeabl B
pe3yJIbTaTe MAaCCOBBIX JIECHBIX M0XKapOB.

2. MareMaTu4ecKkre MOJICIM 1 MaTEMATHYECKOE MOJIETTMPOBAHNE BOSHUKHOBEHUS U PACIIPOCTPAHECHUS
BEPXOBBIX JIECHBIX IOKAPOB.

3. MareMaTHdecKkrue MOJIeJId U MaTEMAaTHYECKOE MOJEITUPOBAHNUE BO3ICHCTBUS JIECHBIX MOkKAPOB HA
HACEJICHHBIE ITYHKTBHI.

4. MaTeMaTH4eCKHe MOJICIIH «SI€PHOU 3UMBDY.

5. Marematnueckue MOJEIM U MAaTEMAaTUYECKOE MOJICIIMPOBAHUE PACIIPOCTPAHEHUS PATMOHYKIUI0B
MpY aBapUHHBIX CUTYyaIUsX.

6. Marematnueckre MOJIETI U MaTEMAaTHYECKOE MOJIETMPOBAHUE 3arpsI3HEHUS OKPYKAIOIIEeH CpeJibl OT




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

aBTOTPAHCIIOPTA.

7. MaTtemaTtuueckue MOJEIN U MaTEMaTHUECKOE MOJIEJINPOBAHNE HABOAHEHU.

8. MaremaTudeckue MOJEIIN U MaTEMAaTUYECKOE MOIEIIMPOBAHUE 3EMIICTPSACECHUM.

9. Maremaruyeckre MOJEIN U MAaTEMATUYECKOE MOAEIMPOBAHNE B3PBIBOB YIJI€BOJOPOAHOIO TOILIUBA.
10. MareMaTndeckue MOJEIIN U MaTEMATUYECKOE MOICINPOBAHNE «KUCIIOTHBIX JTOXKIEH.

11. MaremMaTudeckue MOJENIN U MAaTEMAaTUYECKOE MOIETUPOBAHUE TI0KAPOB B IOMELLEHUSX.

12. MareMaTn4eckue MOJEIIN U MAaTEMAaTUYECKOE MOIEITUPOBAHUE TOPOACKUX MT0KAPOB.

13. MaremaTtuueckasi MOJENH JEHCTBUS «ITAPHUKOBBIX Ta30BY.

14. MaremaTnueckue MOAEIN U MATEMAaTUYECKOE MOJIEITUPOBAHUE [IyHAMHU.

15. Marematudeckue MOJENIN U MaTEMAaTUYECKOE MOIETUPOBAHNE KOCMUUECKON 1 METEOPUTHOM
OIIACHOCTH.

PacuerHbie 3a1aHus

3ananue 1. CocTaBUTh KOMIIBIOTEPHYIO MPOTPaMMYy, HCIIONB3Ysl mporpammuoe odecneuenne MATLAB,
JUTSL YACIICHHOTO PEIICHHsI HECTAIMOHAPHOTO IBYMEPHOTO YpaBHEHUs Mudy3un nepeHoca
3arpsI3HAIONICH MPUMECH B BOJHOM cpelie Ha 3aJaHHOM y4yacTke peku. [IpoBecTu mapameTpuiecKuii
aHayin3. Pe3ynbTaThl pacyeToB IpeACTaBUTh B BUE Ipaduka.

3ananue 2. CocTaBUTh KOMIIBIOTEPHYIO MPOTpamMMy, UCIIOJb3Ys nporpammHoe odecrieuenne MATLAB,
JUTSL YACIICHHOTO PEIICHHs HECTAIIMOHAPHOTO YPaBHEHUS TEIUIOTPOBOJHOCTH ISl OTIPEIEIICHUS
TeMIIepaTypbl JePEeBIHHOTO 00BEKTa, Ha KOTOPBIN BO3/IEHCTBYET MOTOK M3IyUY€HUs OT «OTHEHHOTO
mapay», 00pa3oBaBIIErOCs B Pe3yJIbTaTe B3PbIBA YIIIEBOJOPOAHOTO Toprodero. I[Iposectu
napaMeTpu4eckuil anaiau3. Pe3ynbraTsl pacueToB MpeCTaBUTh B BUJIE TpaduKa.

3aganue 3. CocTaBUTh KOMIIBIOTEPHYIO IPOTpaMMy, UCIIOJIB3Ys porpaMmHoe obecnieueHrne MATLAB,
JUTSL YACIIEHHOTO PEIIeHHsT HECTAIIMOHAPHOTO IBYMEPHOTO YpaBHEHUS nudy3un nepeHoca
3arps3HSIONIEH MPUMECH B IPU3EMHOM ciioe arMocdepsl. [IpoBecTn mapameTpuuecKuil aHanums.
Pe3ynbTathl pacyeToB npecTaBUThH B BUAE rpaduka.

JIaGopatopHble paboThI

JIaboparopHasi pabota «HuCIeHHOE pelIeHre OTHOMEPHOU CTallMOHAPHOM 3a1a4um .
ens padoter: C moMompro nmporpammuoro odecrieuennss MATLAB cocTaBUTh KOMITBIOTEPHYIO
MporpaMMmy JJisi YUCICHHOTO PEeUIEHUsI OJHOMEPHOTO CTAllMOHAPHOTO YPaBHEHHUSI TETLIOIPOBOJHOCTH.
Bamanue: Jan Merayndeckuil cTepskeHb JuMHON |. 3amanbl 3HAYEHHS TEMIIEpaTyphl Ha JIEBOM KOHIIE
cTepxHs T€ u Ha mpaBoMm 1Q. Haiitu pacnpeneneHue temmepaTypbl BHYTpU cTepxkHs. [loctpoutsb
rpaduk.

MareMarryeckasi MIOCTaHOBKaA 3aJ1a4H.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

MaTemaTH4ecKH BbIIIE MOCTABICHHAS 3a/[a49a CBOJUTCS K PEIICHUIO CIICIYIOLIErO
muddepeHimanbHOro ypaBHeHus TeronpoBogHoctu (S=0).

4 (1 dT) +5=0

dx \ dx B

C COOTBETCTBYIOIUMU TPAHUYHBIMH YCIOBUSMU
x=0: T=Te, x=l: T=Tg. 3nech k — ko3 dumreHT TeMIepaTypOIpPOBOIHOCTH.
3ameuanue. /g noaydeHus JUCKPETHOTO aHAIOTa UCTIONb30BaTh METOI KOHTPOJIBHOTO 0OBbeMa.

I/ICXOIIHI)IC JAaHHBIC NPCACTABJICHBI 10 BapyaHTaM B Ta6JII/III€.

No Bap. Te, K Tg, K mamepuan | |, Onuna N, koruuecmeo
CMEPIHCHSL, M mouex

1 300 1000 JKeIe30 0.5 50

2 500 1500 Me/lb 1 100

3 1000 300 ATIOMHUHUH | 2 200

4 273 500 CBUHEIL] 3 500

5 1500 300 LINHK 4 1000

JlabopaTopHas pabota «HucieHHOe peleHrne 0THOMEPHON HECTAIMOHAPHON 3a/1aun.
Henpb padotsl: C momorpto mporpamMmuoro odecneuenust MATLAB cocTaBuTh KOMIIBIOTEPHYIO
MpOrpamMMy JUTsl YUCICHHOTO PEIIeHUs] OAHOMEPHOTO HECTAITMOHAPHOTO YPaBHEHHSI TEIUIOTPOBOJHOCTH.
Bamanue: [laH METaITMYECKHIA cTepKeHb AIrHOH |. B HauanmbHBI MOMEHT BpeMEHH TeMIiepaTypa
crepxHs Tp. 3amaHbl 3HAUCHUS TEMIIEpaTyphl Ha JIEBOM KOHIIE CTEpKHs 1€ 1 Ha rpaBoM 1J. Halitu
pacripeielieHue TeMIepaTypbl BHYTPU CTEP)KHS B Pa3IU4Hble MOMEHTHI BpeMeHH. [TocTpouTs rpaguk.
MaremaTrueckas OCTaHOBKa 3a/1a4H.
MareMaTHUECKH BBIIIE TOCTABJIEHHAs 3a/1a4a CBOJUTCS K PEIICHHUIO CIEIYIOIIETro
mQepeHIaTbHOTO YpaBHEHHS TEIUIOTPOBOJHOCTH B YaCTHBIX MTPOU3BO/IHBIX.
aT 0 " aT

ot = ax W ax
C COOTBETCTBYIOIIMMHU HayaJIbHBIMU M TPAHUYHBIMU YCIOBUSMHU:
t=0: T=To, x=0: T=Te, x=l: T=Tg. 3aech K — k03P PHIHEHT TEIIONPOBOAHOCTH, 0 - INIOTHOCTD, C —
TEII0eMKOCTh, 1p=300K.
3ameuvanue. [ NOTy4YEeHUsI AUCKPETHOTO aHAJIOTA MCIIOJIb30BaTh METO KOHTPOJIBHOTO 00BbeMa.

I/ICXOIIHBIC JAaHHBIC JIs1 OLICHKU IMPCACTABJICHLI 110 BApPUAHTAM B T216J'II/IL[€.
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Ne Bap.

Te, K

Tg, K

Mmamepuai

|, onuna
CIMEPIICHSL, M

N, koruuecmeo
mouex

tk,6pemsa
cuema, ¢

300

1000

CTaJlb

1

100

20

500

1500

M€eIb

0.5

150

15

1000

300

ATFOMUHUNA

1

300

10

273

500

BOJIb(pam

2

800

8

gl |wWwpN -

1500

1000

5

300 LIUHK 3

KypcoBoii npoekt

Brinonnenue KypcoBoro mnpoekrta (padoTh)

ITo hbopme KypcoBOI MPOEKT JTOJKEH MPEACTABIATH COO0M MUCHMEHHYIO CAMOCTOATENBHYIO Y4eOHO-
HCCIIEIOBATEIbCKYIO0 pabOTy CTYIEHTA, U1l CHCTEMATU3alluH, 3aKPEIUICHUS] TEOPETHYSCKUX 3HAHUH U
MIPAKTUIECKUX HABBIKOB IMPHU PEIICHUH KOHKPETHBIX 3a71a4, a TAK)Ke YMCHUH aHATUTUYCCKU OLICHUBATH,
3alUIIaTh U 00OCHOBBIBATH MOJYYCHHBIC PE3YJIbTATHI.

[Tpumep UCXOAHBIX TAaHHBIX K KYPCOBOMY IPOEKTY BKIIOYAIOT B C€0s CIICTYIONIYI0 HHPOPMAITHIO:
1.®duznyeckas 1 MaTeMaTH4eCKasi IOCTAHOBKA 3a1a4H.

To ecTh IPUBOANTCS OMHMCAaHUE HU3YIaeMOTO MpoIlecca M U3JIaratTcs HomymeHus. Dopmyinupyercs
1eb U 3aJ1a4u paboTHI.

Ha ocHoBaHMM QU3NYIECKON MOCTAHOBKH 33/1a4ud c(hOpMyTHpOBaHA MaTeMaTHIeCcKas ITOCTaHOBKA
3a/1a4, MpeIcTaBistonias coooi cucremy ypaBHeHui. [{ns nuddepeHnmansHbIx ypaBHEHUI
MIPUBOJIATCS HAYAIbHBIC U TPAHUYHBIC YCIIOBUS B 3aBHCHMOCTH OT U3y4aeMOM MPOOIIEMEI.

2. Ucxonubie qaHHbIe A IpOBeAeHUs pacueToB. [IpuBoasTcs ynciennslie 3HaueHus. Hanpumep,
pa3Mepbl pacueTHOM 00JaCTH, MapaMeTPhl, OMUCHIBAIOIINE (PU3UYECKUI OOBEKT UITH MPOIECC

(k03¢ pUIHEHTHI TETIIIONPOBOTHOCTH, BI3KOCTH, CKOPOCTh BETpa, TEMIIEPATypa OKPYKAIOIIEH Cpeibl,
MOIIIHOCTh M KOOPIUHATH UICTOYHHMKA BBIOPOCA 3arps3HAIONIMX IPUMECceH H T.11.).

3. Be1bop BapuaHTa JIJ1s1 pac4eTHOTO pasjiesia KypCoOBOTO MPOEKTa OCYIIECTBIISETCS B COOTBETCTBUU C
HOMEPOM CTYJICHTA B CITUCKE TPYIIITHI.

3aH_[I/ITa KYpCOBOI'O ITpOCKTa

[IpumepHBIE BONIPOCHI ITPH 3aILIUTE KYpPCOBOTO NPOEKTa

1.Kakue napameTpsl SBISIOTCS ONPEAESIONIMME PU U3YUYE€HUH JaHHOTO Mporecca?
2.Kakoi1 uncieHHbIi METO/ UCIIOJIB30BAJICS AJIS IOJyYEHUsI AUCKPETHOTO aHajora?
3.Kakum 00pa3oM oCyleCcTBIsNIOCh TECTUPOBAHUE KOMIIBIOTEPHOM IPOTrpaMMbl?

10.

DK3aMeH

Bormpocsr:
1.ITpeamet, METOIBI M COIEpKAHUE Kypca
2.CHUCTEeMHBIH NMOAX0J] K PEIICHHUIO CJIOXKHBIX MPOOJIeM B HAyKe U TEXHHKE.
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3.ITonsiTue cucrempl. CBONWCTBA CUCTEMBI.

4. MonenvpoBaHU€e JIEMEHTOB CIIOKHBIX CUCTEM, YCIOBUN M MPOLECCOB MX (PYHKIIMOHUPOBAHUSI.
5.0OCHOBBI MOJIETTUPOBAHUS CUCTEM.

6.Kiaccudukanust mogeneit. Dtambl pa3padOTKH MOIETICH.

7.JlexoMIO3UIMS U KOMIO3UIUS MOJIEIICH.

8.Mojenu: cTanMOHApHBIE U HECTALIMOHAPHBIE, TETEPMHUHUPOBAHHBIE U CTOXACTHUYECKHUE, JTHHEHHBIC U
HEeJIMHEWHbIE, HEeIIPephIBHbIC U IUCKPETHBIE, paclipe/ieJICHHbIE U COCPEIOTOYCHHBIE.

9.UnenTrduUKanysg MaTEMAaTHYECKUX MOJICIICH.

10.BbryncnuTeNnbHBIN SKCIEPUMEHT MPU MOJICTHPOBAHUH CUCTEM.

11.OcHoBHBIE 3TaAIlBl MATEMATUYECKOTO MOACIUPOBAHUS.

12.0c0o6eHHOCTH TOCTPOCHHSI MATEMAaTHYECKIX MOJIETICH.

13.IlpoBepka aJeKBaATHOCTH MareMaTH4eckod mozaenu. OOpaboTka W aHaIW3 PE3yJIbTaTOB
MOJIETTUPOBAHUS CHCTEM.

14. AnanuTudecKue MOJIEIHU CIOKHBIX CUCTEM.

15.KpaeBas 3amaya. MaTematnueckoe MOJEIMPOBaHKUE (PU3MUECKHUX MPOIIECCOB.

16.3aKOHBI COXpaHEHHsI MACChI, UMITYyJIbCa U SHEPIHH B MAaTEMAaTHYECKUX MOJENIAX. MareMaTHuecKoe
MOJIETTUPOBAHUE 3KOJOTUYECKUX MTPOLIECCOB

17 1lpubnuxeHHoe pemeHne cucteM audepeHnanbHbIX YpaBHEHNN B YACTHBIX TPOU3BOIHBIX.
18.MeTo1 KOHTPOJIBHOTO (KOHEYHOT0) 00BEMa.

19.MaremaTHueCKHE MOJICIH THIPOTa30JHHAMHUKH.

20.MaremaTrudecKue MOJIENN MPUPOIHBIX SIBICHHM.

21.PenieHne CUCTEM JTMHEHHBIX anreOpamdeckux ypaBHeHui (MeTo mporoHku(TDMA) u ap.).
22.OCHOBHBIE MPUHITUIIBI U PE3YIbTATHl MATEMAaTUYECKOTO MOACTUPOBAHUS PA3IMUHBIX KaTacTpod
(JlokanbHBIE, pErHOHAIbHbBIE U II100aJIbHBIE KaTacTPOdBbI).

23.MareMaTu4ecKue MOJIENIN HEKOTOPBIX MPUPOTHBIX U TEXHOTCHHBIX KaTacTpod.

24 MatemaTtn4ecKkne MOJIEITN 3arpsI3HEHHS OKPY)KAIOIIEH CPEeIbl.

25.MareMaTu4ecKue MOJIENH JIECHBIX MOKapPOB.

26.Monenu 1 KOMITBIOTEPHBIE TPOTpaMMbl B 001acTi iporHo3a YC 1 3alIMThI HACETICHHUS.

27 .Mcnonp3oBanue HHPOPMAIIMOHHBIX MOJIENeH i mporHo3a u aukBuganmu UC.

28.UcnonszoBanue 'MC niist monenuposanus YC.

5. Mertoanueckne yKazanusi o npoueaype olieHuBaHUS

OneHoYHbIE MEPONPHSITHS

IIpoueaypa npoBeieHUsI OLEHOYHOT0 MEPONPHATHS U HEOOX0IMMbIe METOIUYECKHE YKA3AHUS

1.

Onpoc

[IpenogaBaTens NPOBOAMUT OMPOC CTYACHTOB MO KIHOYEBBIM BOITPOCAM KakK Mepejl 3aHITHEM, IS
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IIPOBEPKH YPOBHS MOJTOTOBKH, TaK M B KOHIIE 3aHATHUS JUIsl IPOBEPKH CTENIEHU YCBOCHUS CTYAEHTaMU
IIPOMIEHHOrO MaTepHaia. Pe3yipTaTsl OTBETOB OLEHUBAIOTCS IIPENOJABATEIEM.

OTBeTHI CTYJ€HTOB OLIEHUBAETCS 110 CIEAYIOIIUM KPUTEPHSIM:

CreneHp ycBOEHUS MaTepuana.

KayecTBO 1 noJIHOTA OTBETA.

TectupoBanue

CTyneHThI BBINOJHSIOT TECTOBBIC 3a7aHus. [IpenogaBarenb npoBepsieT NPaBUILHOCTD BBITOJHEHUS U
BBICTABJISIET OLICHKY.

KonTpomnbHas paboTa OlleHUBaeTCs MO CIEAYIOIIUM KPUTEPUSIM:

[IpaBUIBLHOCTD BBIMOJIHEHUS 3aJaHUM.

CreneHb CaMOCTOSITENILHOCTH CTYJIEHTA U COOJIIOZICHHE CPOKOB BHITIOJITHEHUS paOOTHI.

CeMuHap

[IpenBapuTEbHO CTYAEHTHI ITIOATOTABIMBAIOT TEOPETUUECKUI MaTepHall 110 3agaHHoi Teme. [Ipu aTom
UCIOJb3YyeTCs IUTepaTypa 1 pecypcbl HTEpHET U3 cucKa peKOMEHI0BAaHHOTIO Y4eOHO-METOJMUECKOro
1 nH(pOPMaIMOHHOTO 00eCTIeYeHNS JUCUUIUIMHEL. B X0/1e 3aHATHS 00CyK/1at0TCsl KITFOUEBbIE BOTIPOCHI
110 33/IaHHOM TeMe CEMHUHapa.

PaboTa cTyIeHTOB Ha CEMHHAPE OIICHUBACTCS IO CIETYIONIIM KPUTEPHUSIM:

KauecTBO 1 n0JIHOTA MOATOTOBKH CTYJIEHTOB 110 TEME CEMUHApA.

CreneHb caMOCTOSITEIIBHOCTH CTY/IEHTA ITPH MOJATOTOBKE U pabOTE HAa CEMUHApe

KonTtponsHas pabora

CTyneHTbI BHIIOIHSIOT 33JJaHHEe TI0 KOHTPOJIbHOM paboTe, TOTOBAT OTYET 110 KOHTPOJIbHOM padoTe B
COOTBETCTBHUHM ¢ TpeOoBaHUsAMU. [IpenonaBarens MpoBepseT KOHTPOJIbHYIO padOTy U BBICTABIISIET
OLICHKY.

KonTposibHast paboTa oLeHUBaeTCs 10 CIEAYIOIUM KPUTEPUIM:

KayecTBO 1 MOJHOTA BBINOJIHEHUS 33/1aHUS 110 KOHTPOJIbHOM pabore.

CreneHb caMOCTOSITENILHOCTH CTYJI€HTa U COOIIOZIEHHE CPOKOB BBITIOJTHEHUS paOOTHI.
CooTBeTcTBHE OTYeTa TPEOOBAHUSIM O OPOPMIICHHIO.

nas3

HpenonaBaTem, IMPOBEPACT OTUCT IO 3a)IaHHOI>’I TEME U IIPU H606XO)II/IMOCTI/I acJacT 3aMCUYaHus 110
KaueCTBY BBITIOTHEHUS paOOTHI 1 0(OPMIICHHIO pabOThI, CTYIEHTY MPEIOCTABISIETCS BOZMOKHOCTh
WCTIPaBUTH 3aMevaHus. [IpenogaBarens onleHuBaeT padory.

OT4eT OlIeHUBAETCS IO CIAEAYIOIINM KPUTEPUSIM:

KauecTBO 1 MOJIHOTA BBEITIOJTHEHUS 3a1aHUs.

CremneHb CaMOCTOSITENILHOCTH CTYJIEHTa U COOIOICHIE CPOKOB CJaud OTUYETA.

CooTBeTcTBHE OTYETa TPEOOBAHUSIM 110 OPOPMIICHUIO.

PacueTHsie 3amaHus

[IpenogaBaTens MpoOBEPSET OTYET MO BHIMOJIHEHHOMY 3aJJaHUIO U TIPU HEOOXOJUMOCTH JETaeT
3aMeyaHus M0 KaYeCTBY BBIOJHEHUS pabOThl U OOPMIICHHIO OTYETA, CTYACHTY NPEAOCTaBISIETCS
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BO3MOXXHOCTh MCHpaBUTh 3aMedanus. [IpenogaBaTens onieHuBaet padoTy.
Otuer oLleHUBAETCS MO CIAEAYIOLIUM KPUTEPUSIM:

KauecTBO 1 moMHOTA BBHIOTHEHUS 33JaHMUS.

CreneHb CaMOCTOSTENILHOCTH CTYJICHTA U COOJIIOZICHUE CPOKOB CAAYH OTUETA.
CootBercTBHE OTYETa TPEOOBAHUSAM IO 0OPMIICHHIO.

JlabopaTopHbIie paboThI

CTyeHThI H3Y4aroT METOANYECKUE YKa3aHUs K JJaDOpaTOpHO paboTe U BBIMOIHSIIOT 3a1aHKE 110
n1abopaTopHOil paboTe, TOTOBAT OTUET 1O JJA00PATOPHOU paboTe B COOTBETCTBUU C TPEOOBAHUSIMH.
ITpenogaBaTesnb MPOBEPSAET OTYET M IPU HEOOXOMIUMOCTH JIENIAeT 3aMEUaHHUS 110 KAUeCTBY BBITOJHCHHUS
paboThI 1 OPOPMIICHHIO OTUYETA, CTYACHTY IPEAOCTABIIACTCS BO3MOKHOCTh UCIIPABUTh 3aMEYaHUSI.
[TpenogaBaTenb olleHUBAET paboTYy.

OTueT OIEHUBACTCSI 0 CIICIYIONUM KPUTCPHUSIM:

KauecTBO ¥ MOJHOTA BBHIIOJIHEHHS 3aaHUs 10 JTab0paTOPHOI padoTe.

CrerneHb CaMOCTOSITEIBHOCTH CTYACHTA U COOJIIOJICHUE CPOKOB CAa4YH OTYETA.

CooTBeTcTBHE OTYeTa TPEOOBAHHUSIM IO OPOPMIICHHIO.

BrinosiHeHUE KypcoBOro
IpoeKTa

KypcoBoil mpoeKT BBINOIHIETCS IO TEOPETUUECKON U MPAKTUYECKOM MpoOiieMaTUKe MaTeMaTHYECKOTO
MOJICIMPOBAaHMUsS MPOLIECCOB B  4Ype3BbUalHBIX cuTyarusax. s >PQeKTUBHOrO NpoBeaCHUS
CaMOCTOSITENIbHOTO [OMCKAa pEIIeHUsl MpeAsiaraéMbIX 3ajad HMMEETCs BO3MOKHOCTb HCIOJIb30BaTh
OOIIMpHBIA yueOHO- MeTOJMuYecKUuil Matepuas, HTepHeT-pecypchl, Hay4yHY0 M CIPABOYHYIO
autepatypy. OZHMM UX CYIIECTBEHHBIX YCJIOBHI HallMCaHUS KypCOBOTO MPOEKTA MO BHIOPAHHOM Teme
ABJIAETCS YMEHHUE CTYIEHTOB ONEPUPOBATH CTATUCTUYECKUMH JaHHBIMU M IIPOBOJUTH MX aHAIMU3, a TaK
K€ MPEACTABIIATh aHAIUTUYECKYIO MHPOPMAIIUIO B BUAE TAOJUL, CXEM, TPapHUKOB.
KypcoBoii npoekT npezcTapisieT coO0H BBIINOJHEHHE HA OCHOBE MCXOIHBIX JAHHBIX CIEAYIOIINX
pa3aelos:

1. Teoperunueckuii pasznen. O630p uccie0BaHUH 110 TaHHON TEMaTHKeE.

2. dusnueckas ¥ MaTeMaTHYECKas IIOCTAHOBKA 3a/1a4H.

3. Meron perieHusl.

4. Pe3ynbpTaThl pacueTOB U MX aHAIM3 (pacUETHBIN pa3ien)

CryneHTbl MOTYT BBIOMpPATh TEMbl KYPCOBBIX IPOEKTOB B paMKaX MPEJIOKEHHON TeMaTHKH
(remaTuka mpomMcaHa B paloueil mporpamMme JUCHUIUIMHBI) C  yYETOM HWHAMBHIYalbHBIX
npennoureHuii. BeiOop BapuaHTa 71 pacyeTHOIO pasjieia KypcOBOI'O IMPOEKTa OCYILECTBISETCS B
COOTBETCTBUM C HOMEpOM (aMuUIMM CTyJeHTa B CIUCKe Tpymnmbel (cM. pabouas mporpamma
JACIIATIITAHBI ).

VcxoaHble JaHHBIE K pa3/ienaM KypcOBOIO IPOEKTa 3aJaHbl 10 BApUAHTaM.




Bcee BApHUAHTHEI KYPCOBOI'O IMPOCKTAa UMECIOT OJUH MW TOT XK€ IICPECUCHDb 3a,I[aHPII>'I,

KOTOPEIC H€O6XOI[I/IMO

BBITIOJIHUTE.

KpI/ITepI/II/I OILICHWBAHNS BBIIIOJIHEHUA KYPCOBOI'O IIPOCKTA

Kpurepuit 6 - 10 GamroB 2 - 5 bannoB 0 - 1 6amn

1. Crenenp B pabote npencrasiexn B paboTte mpoBeeH TEOPETHIECKAN B pabote TeopeTmueckmii
TEOPETUYECKON JIOCTAaTOYHBIN JJIS1 OCBEIEHHS [aHAIN3 C OMOPOH TOJIBKO Ha padOTHI, | aHAIHM3 KaK TAKOBOW HE
000CHOBaHHOCTH TEMbI TEOPETHIECKUH aHATM3  |[OTHOCAIINECS IPEUMYIIIECTBEHHO K TIPOBOAMIICS, TEOPETHIECKU
iCcciIeJOBaHUS po0JIeMbl, PACCMOTPEHBI 0JTHOMY Y3KOMY 0030p IPOU3BOUT OLIYIICH

coBpeMeHHBbIe (He cTapie 10
JIET) UCTOYHHKH, 0030p
JIUTEPaTypbl CHAOKEH
CCBIJIKAMH U BBIBOJAMH

[TEOpPETHUECKOMY/HCCIIEA0BATEIECKOMY
noaxony 0e3 COOTHECEHHS ¢ APYTUMHU
TCOpUsiMH, C COBPEMECHHBIMU
OAX0JaMU

HEAOCTATOYHOI'O

2. KadecTBO pacueros,
MHTEPIIpCTAllA JaHHBIX
1 000CHOBAaHHOCTh
BHIBOJIOB

IIpu BEIYMCICHUN PACUETHBIX
pas3iesioB KypcoBOIo MIPOeKTa
MPOMKCAH aNTOPUTM
BBIUUCIIEHHS], TOTYYCHHBIE
pe3yIbTaThl ONUCAHBI U
MPOUHTEPIIPETUPOBAHEI,
BBIBOJIBI 0OOCHOBAHBI.
PacyeTsl BBINOJIHEHBI BEPHO.

[Ipy BBIYUCIIEHUU PACUETHBIX
[Pa3ieJI0B KypCOBOI'O IIPOEKTa HE
MIPOIKCAH AJITOPUTM BBIYUCIICHUS,
[10JIy4E€HHBIC PE3YJIbTAaThl OIIMCAHBI HE
[TOJTHOCTBIO, BBIBOJII 0OOCHOBAHBI.
[PacdeThl BBINMOIHEHB! YACTHYHO BEPHO.

[Ipu BEIYUCICHUH PACUETHB!
pa3zenoB KypcoBOIo IpoeK]
HE TIPOTINCAH alTOPUTM
BBIYHCIICHUS, TIOJTyYCHHBIC
pe3ybTaThl HE
HMHTEPIIPETUPOBAHEL,
OTCYTCTBYIOT BBIBOZBIL. B
pacyerax ecThb OHIMOKH.

3. ITocnenoBaTeIbHOCTH
1 JIOTHYHOCTH
M3TI0’KEHUST MaTepraia

TexcT paboTHl U3I0XKEH
MOHSTHO M JIOTUYHO,
CYIIECTBYET CBS3b MEKIY
pacyeTHBIMHU pa3aeinamMmu
KYpPCOBOT'O IIPOEKTA

B TexcTe pabOTHI BCTPEYAIOTCS
HapYLIEHUS JJOTHYECKUX
[MOCJIe10BaTEILHOCTEH

PacuerHsle paznensl paboTh
MPEACTaBIAIOT COO0M
HCCBA3aHHBIC YaCTHU pa6OTI)I

4. Ouenka odopmiteHHs
1 TPaMOTHOCTH

Pabora  pacmeuataHa  Ha
[pUHTEpPE U COOTBETCTBYET
TpeOOoBaHUSIM o
0 opMIICHHIO KYPCOBBIX
npoexktoB TITY, odopmiieHs
CCBUIKM Ha  HCIIOJIb3yeMBbIe
MCTOYHHUKA u LUTATHI,

(hOpMYyITHPOBKH KOPPEKTHBI C

[TOUKH 3pCHUS PYCCKOTI'O sA3bIKa

PaboTa pacrieqataHa Ha IPHHTEPE U
COOTBETCTBYET TPEOOBAHUAM IO
0(hopMIIEHHIO KYPCOBBIX IPOEKTOB
TI1Y, yacTu4HO OPOPMIICHBI CCHUTKU
Ha UCIIOJIb3yeMbl€ HCTOUHHKH,
OTCYTCTBYIOT op(orpadudeckue n
CTHINCTUYECKUE OLINOKH

PaboTta pacreuatana Ha
[IPUHTEPE C HAPYIIECHUEM
TpeboBanuii k opopmileHHIO
KypcoBbIx pabot TIIY,
OTCYTCTBYIOT CCBUIKH Ha
MCIIONB3yEMbIe HCTOYHHKH, B
[paboTe MHOro
opdorpaduieckux u

CTUIIUCTUYECKHUX OIIHOOK.

[ToaroToBieHHBIN KypCOBOM MPOEKT MOANUCHIBAETCS CTYJEHTOM M MPEJICTABISAETCA MPENoAaBaTeio Ha
MIPOBEPKY B YCTAHOBJIEHHBIE KaJICHJIAPHBIM PEUTHHI IUIAHOM KYpPCOBOrO IMpoekTa cpoku. IIpoBepka
KYPCOBBIX ITPOEKTOB MPETIOIaBaTEIIEM OCYIIECTBISETCS B TEUEHUE TPEX JHEH TOCIIe CAauH.

[IpenonaBarenb OLEHUBAET BBINOJIHEHUE KYpPCOBOTO MPOEKTa U COOTBETCTBUE KAJICH/IAPHOMY PEHUTHUHT
miany no 40-6amipHoi cucteme. KypcoBoil MpOEKT CUMTAETCS BBITTOJIHECHHOM, a CTYACHT IMOJyYaeT




JIOITYCK K 3alIUTe NP MOJydyeHuH 22 6ajioB, Ha TUTYJIHLHOM JIUCTE Mpeno/iaBaTeb aeiaeT otMeTky «K
3alIMTe», MPOCTABISET HAOpPaHHOE KOJIMYECTBO OAUIOB M CTaBUT MOMNUCh. Ecim B pe3ynbrare
MPOBEPKU CTYACHT IOJy4yaeT MEHBIIYI0 CyMMy OajuioB, TO paboTa BO3BpAlllaeTCsl CTYACHTY IS
JOpabOTKH WJIHM MEepeAeTKUA. 3aMeuaHus MpPeroIaBareib B MICBMEHHOM BUJC MPEACTABISET CTYICHTY.
Ha turynbHom nucre nenaetcst otmetka «Jlopaboratey» nnn «llepenenaroby.

3ammTa KypcoBOro mpoeKTa

dopMoit TEeKyIIero KOHTPOJIS SBISETCS 3allUTa KYpPCOBOTO MPOEKTA, YTO IMO3BOJISET BBHISIBUTH CTEICHB
c(OPMHUPOBAHHOCTH MPOPECCHOHATBFHOTO MBIIUICHUS! CTYACHTOB M OCBOCHHOCTH MPOTPAMMHOTO
MaTepHaia B IPOIECCe CaMOCTOATENIHOM PadOThl HAJl KYPCOBBIM IPOECKTOM.

3amuTa KypcoBOTO MPOEKTa COCTOUT M3 JIBYX 3TAIOB: KPATKOE COOOICHHE (2-3 MUHYTBI) O CYIIIHOCTH U
pesyibpTatax paboThl, KOTOpPOE TMPOXOJUT HAa OCHOBE 3apaHee IMOJArOTOBICHHOTO [OKJIaaa H
npejrnonaracT CBOOOTHOE BIIAJICHHE TEMOH HCCIEOBaHUS M OTBEThI Ha BOIPOCHL. [IpemosgaBarenb
MOJKET 3aJaBaTh MO TPHU BOMPOCA MO KAKIOMY paszelly KypCcoBOro IpoekTa. Taxke mpemnojaBatesb

MOXET 3a/1aBaTh YTOYHSIOLIME U JONOJHUTEIBHBIE BOIIPOCHIL.
Kpurepun oneHnBaHus 3a1MThl KYpCOBOTO IMPOEKTA

Kpurepuit

11 - 20 6annoB

4 - 10 6aytoB

0 - 3 6amnoB

1. CooTBeTCTBHE
coiep KaHus JOKIJIaa u
CTEIIEHD BIaICHUS
3asBJICHHOW TEMOM
iCcClIe JOBAHMS

Coneprxanue noKiana
COOTBETCTBYET 3as1BJICHHOU
TE€ME U B MOJIHOM Mepe e€
pacKpbIBaeT, CTYICHT
JIEMOHCTPHPYET CBOOOTHOE
BJIaJIEHUE TEMON

CopepxaHue TOKIaaa, HE B MMOJHOM
Mepe pacKphIBACT 3asBICHHYIO TEMY,
CTYACHT UCIBITHIBACT 3aTPYAHCHUSA
pu ToKIae

Copeprxanue ToKjIana He
COOTBETCTBYET 3asBJICHHOU
TeMe, CTYACHT He CIIOCOOEH
repeaTb OCHOBHEIC HTAITBI
TIPH HATIICAHUH PaOOTHI

2. HaBbiku ipoBeeHUS
[PAcUeTOB M OIEHKA
TOJTY9IE€HHBIX
[PE3YJIbTaTOB

CTyIeHT MOXET paccKaszaTh
ANTOPUTM BBIYUCIICHHS,
JIEMOHCTPHUPYET (hOPMYITBI
JUTSL BEIYUCIICHUS U PACUCTHI,
MOJKET HHTEPIPETHPOBATH
MOJTyYEHHBIE PE3YIbTATHI,
IIOHUMAET U AEMOHCTPUPYET
B3aUMOCBA3b paCC‘H/ITaHHBIX
MOKa3aTeseH.

CTyIeHT MOXET paccKaszaTh allTOPUTM
BEIYMCIICHUS, UCTIBITHIBACT
3aTpyAHEHUS NP JeMOHCTPALNU
(bopMyJT TSI BEIYUCIICHHS U PACUETOB,
MOJKET HHTEPIPETHPOBATH
[TOJTY9CeHHBIE PE3YJIbTATHI,
MICTIBITBIBAET 3aTPYAHEHUS IIPU
TEMOHCTPAIINH B3aMMOCBSI3U
[pPaCCUMTaHHBIX MOKa3aTeNen.

CTyIeHT WCTBITHIBACT
3aTPYAHEHUS WM HE MOXKET|
pacckaszaTh alTOPUTM
BBIYHCIICHUS, UCTIBITHIBACT
3aTpYAHCHUS MIPH
JeMOHCTparuu Gpopmyn s
BBIYUCJIICHUA U PACUCTOB, HE
MOJKET HHTEPIIPETUPOBATH
MOJTy4YEHHBIE PE3YIIbTAThI, H
IIOHUMACT B3aUMOCBA3U
paccuyuTaHHBIX NOKa3aTelel

3. OTBETHI Ha BOIPOCHI
[pernoaaBaTess

CryzaeHTt cBOOOJHO OTBEUaET
Ha BCE BOIMPOCHI,
JIEMOHCTPUPYET CBOOOTHOM
BJIaJICHUE 110 KAXKIOMY
pas3zeny KypcoBOTO MPOSKTa
Y HOHMMAET B3aUMOCBS3b

CTyIECHT UCTIBITHIBACT 3aTPyIHEHUS
[IPY OTBETE HA BCE BOIPOCHI, AAET
[1OJIHBIE OTBETHI C TOMOILBIO
HABOJISIIIAX BOTIPOCOB,
MEMOHCTPHUPYET CBOOOIHOM BIa/IcHHE

10 KaXKJI0MY pa3zielly KypCOBOTO

CTy}leHT HUCIIBITHIBACT
3aTpyAHCHUA ITPU OTBETC HA|
BCE€ BOIIPOCHI, HC MOXKET 4T
OTBET HABOJAIIUX BOIIPOCOH
HC IIOHUMACT B3aNMMOCBA3U
I1OJIYYCHHBIX MOKa3aTeeH.




9THUX Pa3aCIIOB. IMPOCKTA U MOHUMACT B3aMOCBA3b
PDTUX pa3JC/IOB.

[IpenomaBaTens ONEHUBACT 3aIUTY KYPCOBOTO MPOEKTA M COOTBETCTBUE KAICHAAPHOMY PEUTHHT TUIaHy
no 60-0amipHOM cucTeMe. 3aluTa KypcOBOTO MPOEKTA CUUTAETCS BBIMOIHEHHOM, a CTYJIEHT MOJIyYaeT
UTOTOBYIO OIIGHKY II0 KYpPCOBOMY IPOEKTY TpU TOJXydeHUH 33 OaiioB, Ha THUTYJIbHOM JIUCTE
IpernoiaBaTesb CTaBUT OaJlIbl 3a 3allUTy, a TaKXkKe CyMMY OayuloB (BBINOJIHEHHE pPaOOTHIT3aIINTa).
Ecnmu B pe3ynbraTe 3amuThl CTYIEHT MOJy4YaeT MEHBIIYI0 CyMMY OajUIOB, TO CTYACHT NPUXOJUT Ha
3alIMTy NOBTOPHO B YaChbl KOHC}’J’IBTaL{I/Iﬁ npenoaaBaTeiIs.

HToroBasi oleHKa 3a KypCOBOW MPOCKT PAaCCUMTHIBACTCS Ha OCHOBE IMOJIYYCHHOW CYMMBI OaJIOB 32
BBINOJIHEHHE KYPCOBOTO MPOEKTa U 0aJIOB, HAOPAHHBIX MPHU 3aLIUTE COTIIACHO KAJICHIAPHOMY PEUTHHT
TUTaHY JUCHIUTUIMHBL.

10

DK3aMeH

CTYIIGHTBI TFOTOBAT OTBETHI HA TCOPETUUCCKUEC BOITPOCHI. HPGHOI[aBaTeJII) IMPOBEPACT MMPABUIIBHOCTD
OTBCTOB U 3a1a€T JOIIOJHUTECIBbHBIC TCOPETUICCKUC BOIIPOCHI CTYACHTY. HpenozlaBaTenL OLCHUBACT
OTBCTHI CTYACHTOB.

9K3aMeHaHI/IOHHa${ pa60Ta OLCHUBACTCA 110 CJICAYIOIIUM KPUTCPUAM:

KadecTBO 1 mOIHOTA OTBETOB CTYACHTOB.

CrelneHb caMOCTOSITEIbHOCTH CTYJACHTA ITPU NMMOATOTOBKC.




