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1. Poan JUCHHUILINHBI «MaTeMaTH4eckKoe MOJC/JIMPOBAHHUE NTPOLECCOB B ‘lpe3BbI‘laﬁHle CUTyalusdAX» B (l)opanOBamm KOMIIeTeHIii

BBIITYCKHHUKA:
DiieMeHT 06pa30BaTeILHOI Kon CocTaBIisiioHe Pe3yJIbTATOB 0CBOEHHS (1eCKPHIITOPBI KOMIIETEeH i)
NPOrpaMMsl (AMCUUILIMHA, CemecTp | KOMIIETEHIH HaumeHoBaHue KOMIIETEHIHH Hanmenopanme
npaktuka, F'HA)
MK(Y)- Bmageer oNBITOM HCHONB30BAaHMS  SKCIIEPUMEHTANBHBIX  JAaHHBIX OIS BalHJallUH
CIOCOOHOCTH OPraHU30BaTh, MaTeMaTH4YECKUX MOJIEIIeH IIPOLIECCOB B YPE3BbIYANHBIX CUTYaLUsIX
TUTAHAPOBATE  peannsoBaTh VMeeT UCIONIb30BaTh METOABl MAaTeMAaTHYECKOTO MOMAENUPOBAHMS AN  HCCICIOBAHUS
paboTy UCTIOTHUTENEH IO HK(Y)- #
TIK(Y)-11 NIPOU3BOJCTBEHHBIX M IIPUPOJHO-TEXHOTCHHBIX CHUCTEM U IIPOLIECCOB B YPE3BBIYAMHBIX
PELICHNIO IPAKTHYECKUX 3a0aT CHTYAIHAX
obecnegens 6630nacrfocm 3HaeT NPUHIMIBL W METOAbl MaTeMaTHYeCKOTO MOJIENUPOBAHMS, OCOOEHHOCTEH ero
HCJIOBCKa M OKPYKAIOMICH CPe/bl INK(Y)-11.32 | npuMeHeHUs IpU HCCIEAOBAHUU IPOLIECCOB B UPE3BBIUAMHBIX CHUTYyalUsX NPHUPOJHOIO U
TEXHOTCHHOT'O ITPOUCXO0XKICHHS
Bmageer  OCHOBHBIMH  aNTrOPUTMAMH  THIOBBIX  YHCICHHBIX ~ METOJOB  pEIICHUS
CHOCOOHOCTh TIPOBOIUTH MK(Y)- .
. . MaTeMaTHYeCKHX 3a7ad IO IPOTHO3MPOBAHUIO U KOJIMYECTBEHHOH OLCHKE IPOLECCOB,
Marematuyeckoe M3SMCPCHILL POBHCH OIIACHOCTCH B SIBJISTFOILIMXCSI ICTOYHUKAMH OMACHOCTH
cpene oburanus, oOpabaTeBaTh
MoAe/JIMpoBaHue 7 TIK(V)-15 P lfOJI EHHBIQ’ engBTaTH MK(V)- YMeeT TNpUMEHATh METOAbBl W CpPEACTBA MOJEIUPOBAaHUS Ui IMPOTHO3UPOBAaHUS U
Tporeccos B CO}(/:"aBHﬂTLI:'[p(})IFHOSLI ? KOJINYECTBEHHOH OLICHKU IPOLIECCOB, SBISIOUIMXCS UCTOUHUKAMYU OIIACHOCTH
Ype3BBIYAHBIX
pes 3HaeT COBPEMCHHBIE METOABI INPOTPAMMHUPOBAHMS M UYHCICHHOTO pEIICHUS 3amad
CHTyaIHsIX BO3MO>KHOTO Pa3BUTHUS CUTyalluU [K(VY)-15.33
MaTeMaTHIECKOT0 MOIENNPOBAHHMS IIPOIIECCOB SBIISIONINXCS HCTOYHHKAMHU OTIACHOCTH
CIOCOGHOCTD YYHTHIBATH Bmageer meromamm momcka W oOMeHa wWH(opMmarueil B TIOOATBHBIX M JIOKATBHBIX
OIIK(Y)-
COBPEMCHHBIC TCHIACHIIUN KOMIIBIOTEPHBIX CETSX, TEXHUUECKHMH M HIPOTPaMMHBIMH CPEJICTBAMHU 3aIUThI HH(OPMAIIUU
pa3sBUTHS TEXHUKU U TEXHOJIOTUH B IpH paboTe ¢ KOMIBIOTEPHBIMH CHCTEMAMH, BKJIFOYasl IPHEMbI aHTUBUPYCHOI 3aIlUThI
obnactu obecredeHus
OTK(Y)-1 TexHOC(epHOH 0e30MacHOCTH, OIIK(Y)- YMeeT UCIoNb30BaTh COBPEMEHHOE MPOTrpaMMHOE oOecriedeHne sl 00padOTKH TEKCTOBOM,
MU3MEPUTETBHOHN 1 YHCIICHHOH U rpadudecKkoil HH(OpMany, ITyOINIHOTO IpeICTaBIeHU HHYOPMAIINT
e
BBIUNCIIUTEIBHON TEXHUKHY,
HHq)OpM?uHOHHLIX TCXHONIOTHI B OIIK(Y)- 3HaeT WH(OpPMAIMOHHBIE TEXHOJOTHH IOATOTOBKM M TIpEICTaBiIeHHs HH(oOpMalu B
CBOCH IIpOdeccHORALHOM nporecce MyOINYHOTO BBICTYIUICHUS
JIeSITEIbHOCTH

2. IMoka3zaTesu U MeTOALI OLICHUBAHUSA

Ilnannpyemble pe3yJibTaThl 00yUeHNs N0 AUCHHILIHHE Koa konTposmpyemoii HaumenoBanue Metoab! onleHMBAHUS

Kon HaunmenoBanue KOMIIeTeHIIUH (MJIU ee YacTH) pa3aena JuCHMIUIMHBI (OLeHOYHBbIE MePONPHUSITHS)

P11 IOPUMEHSATh  METOABl CHCTEMHOIO aHalu3a M  MaTeMaTH4eCcKOro IK(Y)-15, OIIK(Y)-1 1-3,5-8 Tecrt, onpoc, ceMuHap, KOHTPOJIbHAs
MOJICIIUPOBAHMS TIPU KCCIICIOBAHUM 3aJad €CTCCTBO3HAHWS, TCXHHKH U paboTa, KypcoBOil MPOESKT
nponeccos B UC

PII2 3HaTh OCHOBHBIC MPHHIUIBI ¥  BO3MOXKHOcTH  Marematmuyeckoro| [IK(VY)-15, OIIK(Y)-1 2-4, 6-8 N3, pacueTHbie 3aaHus,
MOJICIMPOBAHUSI M YMETh IIPUMEHSTh METOAbl MOCTAHOBKM 3a/ad H JabopatopHas paboTa, IK3aMeH
MPOBEJCHUSI MOJENBHOIO HKCIEPUMEHTA C IIOMOIIBI0 COBPEMEHHOTQ
MIPOTrPaMMHOTO 00ECTICUeHNSI.

PJ13 YMETh NPAKTHUECKH MPUMEHSITH METOJIBI YUCIICHHOTO MOCIUPOBAHUS IS IK(Y)-11, OIIK(Y)-1 4-5,7,8 TecT, onpoc, pacdeTHbIC 3aaHMS,




peuicHuA pas3JIMIHbIX 3a/la4 U UHTCPIPETUPOBATH PE3YJIbTAThl YUCJICHHOT'O
MOJCIMPOBAHNSA HA IPAKTUKE

CeMHUHAp, YK3aMeH, KOHTPOJIbHAs
paboTa, KypcoBOH MPOEKT, IK3aMeH

3. IlIkaJja oueHUBAHUA

[Topsimok opraHu3alMK OLICHUBAHUS PE3YyIbTATOB OOYUYEHHUS B YHHUBEPCHUTETE PErVIAMEHTHPYETCS OTACIIbHBIM JIOKAJbHBIM HOPMATHUBHBIM aKTOM —
«CucteMa OIIEHUBAHUS PE3yIbTaTOB 00yueHHs B TOMCKOM moyiMTexHu4YeckoM yHuBepcuteTe (CrcTeMa OolleHuBaHMsA)» (B JICHCTBYIOMICH pEIaKIlim).
Hcnonb3yercss OalIibHO-PEUTUHIOBAsl CHCTEMa OIICHUBAHHUS DPE3ylIbTaTOB OOydeHwms. MToroBas oreHka (TpagullMOHHAs W JUTEpHAs) MO BHUAAM
yueOHol nesrenbHOCTH (M3yuenue aucturminH, YHWPC, HUPC, kypcoBoe NpoeKTHpOBaHHE, MPAKTHKH) OINPESIsIeTCs CyMMOM O0ayuioB IO
pe3yibpTaTaM TeKYIIEro KOHTPOJIA U MTPOMEKYTOUHOM aTTeCTalluu (MTOroBasi peMTHHTOBast olleHKa - Makcumym 100 GamioB).

PacnpeﬂeﬂeHHe OCHOBHBIX H AOIOJIHHUTCIBHBIX 0amaoB 3a OLCHOYHBIC MCEPOIPHUATUA TCKYLICIO KOHTPOJIA U HpOMe)KYTO‘IHOﬁ arrecraluunu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM AUCHUITIIMHBI.

PGKOMGHI[yeMaH mKajaa aj1d OTACIbHBIX OOCHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOI'O U TCKYIICI'O KOHTPOJIA

% BbINOJHEHUS
3aaHUA

CooTBeTCTBHE

TPaJHLHOHHOJ OLICHKe

OmnpenesieHue OLEHKH

90%+100% «OTIUIHO» OTnuyHOE NOHUMAaHKE TIpeIMEeTa, BCECTOPOHHUE 3HAHUSA, OTJIMYHbBIE YMEHHUS U BIIaICHUE ONBITOM MPaKTHYECKON IeATeIbHOCTH,
HEo0XO0IMMBbIE Pe3yNbTaThl 00y4eHHs cHOPMHUPOBAHBI, UX KAYECTBO OLICHEHO KOJIMYECTBOM OAJIOB, OJM3KUM K MAKCHMAIEHOMY

70% - 89% «XoporIo» JlocTaTo4HO TOJIHOE TOHMMAHUE NPEIMETa, XOPOIIHe 3HAHUS, YMEHHS U OITBIT NIPAKTUYECKON ESTENbHOCTH, HEOOXOJUMbIE PE3yJIbTaThI
00y4deHus COPMHUPOBAHBI, KAUYECTBO HH OJJHOTO M3 HUX HE OILICHEHO MUHMUMAJILHBIM KOJMYECTBOM 0alioB

55% - 69% «Y IOBIL» [puemneMoe MOHMMaHUE PEIMETa, YOBICTBOPHTEIbHBIC 3HAHNS, YMEHHUS U OIBIT IPAKTHYECKOH NesTeIbHOCTH, HEOOXOAUMBIE Pe3yIIbTaThI

00y4eHust ChOpPMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLIEHEHO MUHMMAJIbHBIM KOJIMUYECTBOM 0aljIoB

0% - 54%

«Heynosiu.»

PC3yJ’ILTaTBI 06y‘16HI/I$[ HE COOTBCTCTBYIOT MUHUMAJIbHO JOCTATOYHBIM ’I‘pe60BaHI/I$[M

IIIkana 111 OEHOYHBIX MEPONIPUATHI DK3aMEHa

% BbINOJIHEHHSI JKk3aMeH, CooTBercTBHE
3aJJaHUIi JK3aMeHa oa Tpall"ll“OHHOﬁ OIICHKE Onpeueﬂeuue ouenkH

90%+100% 18 +20 «OTnUIHO» OTnu4HOE NOHUMAaHKE TIPeAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHbIE YMEHUS U BIaJ€HHUE ONBITOM MPAKTUYECKOH AesTeIbHOCTH,
HEoOXOANMBIE PE3yNIbTaThl 00yUeH s ChOpPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJINYECTBOM 0a/uIoB, ONM3KUM K MAaKCUMAJILHOMY

70% - 89% 14+17 «Xopomo» JlocTaTo4HO TOJIHOE TOHMMAaHHUE NIPeIMETa, XOPOIIe 3HAHUS, YMEHHS U OIIBIT IPAKTHYECKOH e TeIbHOCTH, HE0OX0ANMBbIE
pe3ynbTaThl 00y4eHHs COOPMHUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJIMYECTBOM 0ajlIoB

55% - 69% 11+13 «Y IOBIL» [Mpuemiemoe MOHNMaHKUE TPEAMETA, YIOBICTBOPUTEIBGHBIEC 3HAHHS, YMEHUS U OIIBIT IPAKTHIECKOH AeITeNbHOCTH, HEOOXOANMBIE
[pe3yIpTaThl 00yueHHs C(HOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MHHUMAJIEHBIM KOJTMYECTBOM OaiioB

0% - 54% 0+10 «Heynosn.» Pe3ynbTarel 00ydeHUs: HE COOTBETCTBYIOT MUHUMAIIBHO JIOCTATOYHBIM TPEOOBAHUSIM

[Hxama 1151 OLIEHOYHBIX MEPONIPUATHIA U T PEPEHITMPOBAHHOTO 3a4eTa




Crenenb

chopMupoBaHHOCTH CoorBeTcTBHE
Bana . OnpeneJienne oneHKH
pe3yabTaToB TPaAHUUHNOHHOHU OLICHKE
00yueHunst
90% + 100% | 90+ 100 «OTIIIHO» OTnuaHOE IOHUMAaHKE TIPEIMETa, BCECTOPOHHUE 3HAHUS, OTIIMIHBIC YMEHUS U BIaJCHHUE OIBITOM MPAaKTUIECKOH NesTeIbHOCTH,
HEOOXOIUMBIE Pe3yIbTaThl 00ydeHNs c(hOPMUPOBAHEI, UX KaYECTBO OIIEHEHO KOJMYECTBOM 0aJIIOB, OIM3KAM K MAKCHMAIbHOMY
70% + 89% 70 + 89 «Xopomo» JlocTaTO4HO MOJIHOE TOHUMAaHHUE PEIMETA, XOPOIIE 3HAHMUS, yMEHHUS | OIBIT IPAKTHUECKOH AEATEIbHOCTH, HEOOXOANMBIE
pe3ynbTaThl 00y4eHHus CHOPMHUPOBAHBI, KAUECTBO HU OJHOTO M3 HUX HE OIIEHEHO MHHUMAJIBHBIM KOJIHIECTBOM 0ajlIoB
55% + 69% 55+69 «Y OBIL» [Tpuemnemoe NoHMMaHue NMPEAMETa, YAOBICTBOPUTEIbHBIE 3HAHHS, YMEHUS U ONBIT NPAKTHYECKOH e TEIBHOCTH, HE00X0IUMbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OLICHEHO MUHUMAIILHBIM KOJIMYECTBOM OAIlIIOB
55% + 100% | 55+ 100 «3a4TeHO» Pe3ynbraThl 00y4eHHUs] COOTBETCTBYIOT MHHUMAJIBHO JIOCTATOYHBIM TPEOOBaHUSIM
0% + 54% 0+54 «HeymoBi.»/ PesynbTarhl 00yueHus: He COOTBETCTBYIOT MUHUMAIILHO JIOCTATOYHBIM TPEOOBaHUAM

«He 3auteno»

4. TlepeyeHb TUNOBBIX 3a1aHUI

OneHo4HbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

1. Ompoc

. OxapakTepusyiTe OCHOBHBIC MTOHSATHS CUCTEMHOIO MOAX0/a U CUCTEMHBINA aHAJU3.

. KakoBa MeTo10710r1s CUCTEMHBIX UCCIIEI0BAHUA?

. Kakue cymectBytoT kinaccupukanuu moaenen?

. YkaxxuTe oTamnsl pa3paboTKu MOJIEeH.

. KakoBbI OCHOBBI MOJIETUPOBAHUS CUCTEM?

. B uéM oTnnune neTepMUHUPOBAHHONW MOJEIH OT CTOXAaCTUYECKOM?

. Kakas Mojienne Ha3pIBaeTCsl TMHAMUYCCKOM ?

. Kak ocymectBisiercs npoBepka aeKBaTHOCTU MOJAEIN?

. UTo Takoe BBIUMCIUTEIbHBIA SIKCIEPUMEHT?

10. JI7s1 uero mpuUMEeHSIOTCSI YUCIICHHBIE METO/IbI MIPYU MAaTEMATUYECKOM MOJICIIUPOBAHUH ?

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

12. Kakue MOJeli U KOMITBIOTEPHBIC POTrPAMMBI UCTIOIB3YIOTCS B 00acTu iporao3a YC u 3aimuTel
HaCEJCHUS?

Nelie BEN Bo NV, I SOV S

2. TectupoBanue

Bormpocsr:

1. Mogens, npeacTaBisionas codboii 00beKT, KOTOPBIN BeleT ce0st Kak peabHbl 00BEKT, HO HE
BBITVISAIUT KaK TAKOBOM — 3TO
A. dusnueckas Mosenb™*




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

B. ananorosas Mmozenn
C. TurioBast MOJIEJb
D. maremarnueckast MOJI€ENb

2. Mopenb, MpeACcTaBiIsIoNnas T0O, YTO UCCIETYETCS C TOMOIIBI0 YBEITUYSHHOTO HUJIM YMEHBIIEHHOTO
OIIMCAHMA 00BCKTA UIIM CUCTEMBI — 3TO

A. dusnueckas™

B. ananutndaeckas

C. TunoBas

D. Maremarudeckas

3. Kakoii U3 CTPYKTYPHBIX JICMEHTOB BKIIIOYACT B CE0S MPOIIECC MOICTHUPOBAHUS?
A. apamus*®

B. mogens

C. oObexT

D. cyoBekT

4. Knaccugukanus 1o ydery gpaxropa HEONPEIEICHHOCTH BKIIOYAET B ceOsl:
A. 1eTepMHUHMPOBAaHHBIE, CTOXaCTHYECKHE™

B. CTaTUCTHYCCKHEC, TMHAMHNYCCKUEC

C. aHanoroBble, aHAIUTUYECKUE

D. AHAJIUTHYCCKHUE, UMUTAITUOHHBIC

5. MaTtepuanbHbIi UJIU MBICIIEHHO TIPEICTABISIEMbIH 0OBEKT, KOTOPBIM B TIPOIIECCE UCCIICTOBAHMS
3aMeNIaeT 0ObEKT- OPUTHHAN TAK, YTO €r0 HEMOCPEICTBEHHOE N3yUeHUE JaeT HOBBIC 3HAHUS 00
00BEKTE- OPUTHHAIIC — ITO

A. monenp*

B. ananorus

C. abGcTpaknus

D. runiotesa

. d (, dr
6. Kakoii mportecc onuceiBaet quddhepeHIraIbHOe YpaBHEHNE ™ (k E) +S5=0:
A. Tlporiecc nepeHoca 3arpsi3HAIOICH MPUMECH




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

B. IIpouecc pacnpoctpaHeHus paAMOAKTUBHBIX BEIIECTB
C. IIpouecc nepeHoca Terna
D. I[Ipouecc nepeHoca n3myueHus

7. YTOOBI NOTYYUTh €IMHCTBEHHOE PELICHUE HECTAIIMOHAPHOTO YPaBHEHHUS TEIIONPOBOAHOCTH HYKHO
IIPUCOEAUHUTD K YPAaBHEHHUIO:

A. I'pannunsble yciaoBus

B. HauanbHble ycnoBus

C. HavanpHble 1 TpaHUYHBIE YCIIOBUS

D. CraunonapHoe ypaBHEeHUE

9. B cTpyKTypy THUITOBOM MTPOTPAMMBI, ITO3BOJISFOIICH TPOU3BOAUTE PACUETHI 10 3aIIUTE HACEICHHUS,
BXOJIAT:

A. BJIOK HCXOJTHBIX JaHHBIX U BBIXOIHAS WH(POPMAITUS

B. PacueTHslii Mos1ynb

C. bioxu A u B

D. brnokx B

9. C moMoIIpI0 KaKoro MeTo/1a MePeXo/IAT OT AUPPEPEeHIINATHHOTO YPAaBHEHUS K CHCTEME
anreOpandeckux ypaBHEHUI?

A sKcTpanonsiuu

B. unrepnonsun

C. nuckperu3anuu

D. ontumuzanuu

10. 3a cueT KaKOTro MeXaHMW3Ma OCYIIIECTBISETCS TeIUIonepeaaya ¢ MOMOIIbI0 MePeHOca BElecTBa?
A. uznydenue

B. xouBekius

C. uHayKnus

D. TermonpoBoAHOCTH

CemuHap

CemuHap «MaTtemaTnuecKkoe MOAECINPOBAHNE IIPOLIECCA 3aTPSA3HEHNS OKPYXKAIOIIEH CpeIbl»
Bompocsr:

1. ®usnueckas nocTaHOBKA 3a/1a4H.

2. MaremaTtuyeckasl TOCTaHOBKA 3a/1a4H.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

3. MeTo/pI pelieHus: OCTaBICHHON 3a/1auu

4. MeTosa KOHTPOJIBHOTO 00beMa JUIsl MOJTyYeHHsI JUCKPETHOTO aHaJIora.

5. Meto penieHus MOTy4eHHON CHCTEMbI YPaBHEHUH.

6. AJIITOPUTM YHCIIEHHOTO PELICHUS 3a0a4H.

7. KomnproTepHas nmporpaMma Ui pelieHus MOCTaBIeHHOM 3a/1auH.

8. TectupoBaHne KOMIIBIOTEPHOI MPOTPAMMBI.

9. Banuaanus noyiy4eHHO# mporpaMmbl CPaBHEHHUEM C SKCIIEPUMEHTAIbHBIMU TaHHBIMH.

10. IlpoBenenme cepuiiHBIX paCUeTOB M WHTEPIPETAIHS MOTYYCHHBIX PE3YJIbTaTOB HA H3y4aeMyIO
po0JIeMy pacpOCTPAaHEHHUS 3arpsI3HSIONINX BEUIECTB B POCTPAHCTBE U BPEMEHHU.

KonTponbnas pabota

Bompocsr:

1. [ToryuuTh TUCKPETHBIN aHAJIOT I CTAIMOHAPHOTO OJHOMEpHOTO A depeHInaTIb-HOro ypaBHEHUS
TEIJIONPOBOAHOCTH.

2. Iloay4nTh AUCKPETHBIM aHAJIOT JIJIs1 HECTAIIMOHAPHOTO OJJHOMEPHOTO TU(PepeHIIaTHLHOTO
YPaBHEHMSI TEIIONPOBOAHOCTH.

3. Ioay4nTh AUCKPETHBIM aHAJIOT /71l TPAHUYHOTO YCIOBHS 2 poja(3a1aH TEeIUIOBOM MOTOK) IS
CTAaLlMOHAPHOT'0 OJHOMEPHOTO AU(PepeHIINaTbHOr0 ypaBHEHHS TEIIONPOBOAHOCTH

4. [lony4nuTh JUCKPETHBIN aHAJIOT JIsl TPAHUYHOT'O YCIOBUS 3 poja (3a7aH TEMI000MEH ¢ OKpYyKaroIen
Cpenoi) s CTallMOHAPHOTO OJJHOMEPHOTO MU PEepeHIINATBHOTO YPaBHEHUS TETIIOTMPOBOIHOCTH

5. C nomousto nporpamMmmHoro obecrnieuennss MATLAB noctpouts rpaduku 1ByX GyHKINHN, 3a1aHHBIX
Ha otpeske [0,1].

W13

CrnenaTp nUTEpaTypHBINA 0030p 10 33JaHHOM TeMe:

l.Marematuueckre MOJIEIN U MaTEMaTUYECKOE MOJIETMPOBAHUE 3arPsI3HEHUS OKPYKAIOIIEH cpe/ibl B
pe3ysbTaTe MacCCOBBIX JIECHBIX MOXKAPOB.

2. Marematnueckue MOJIeNIM U MaTEMAaTUYECKOE MOJIEIMPOBAHUE BOZHUKHOBEHUS U PaCIpOCTPaHEHUS
BerOBI)IX JICCHBIX HO}KapOB.

3. Marematuueckue MOJIeTTu U MaTEMaTHYECKOE MOJIETMPOBAaHUE BO3ICHCTBUS JIECHBIX MOXKApOB HA
HACCJICHHBIC ITYHKTBI.

4. MaremaTruecKue MOJIENU «IACPHON 3UMBD».

5. MareMaTnyeckre MOJEIN U MaTeMaTHIeCKOE MOJISTUPOBAHKE PACTIPOCTPAHEHUS PATUOHYKIIUIOB
MIPY aBapUAHBIX CUTYaIUsX.

6. MaremaTnueckre MOJIETTH M MaTEMaTHIECKOE MOJICTTUPOBAHUE 3arPSI3HEHUS OKPYXKAFOIIECH CPeJbl OT
aBTOTPAHCHOPTA.

7. MaTeMaTH4ecKue MOJICJIM U MaTEMAaTHYECKOE MOJICTUPOBAHUE HABOHEHHUIA.

8. MaremaTndeckue MOJENIN U MaTEMATUYECKOE MOIEIIMPOBAHUE 3EMIIETPSICEHUI.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

9. MaremMaTtnueckue MOJICTIH U MaTEMaTHIECKOE MOJICTUPOBAHKE B3PHIBOB YIJIEBOJIOPOIHOTO TOTUIMBA.
10. MaTeMaTruyeckue MOJIEIN U MAaTEMaTHUYE€CKOE MOJICTUPOBAHNE «KUCIOTHBIX JOXKIEH».

11. MaTreMaTH4ecKue MOJIEIH U MAaTEMAaTHIYE€CKOE MOJISITMPOBAHHE ITOXKAPOB B IIOMEIIEHHUSX.

12. MareMaTruyeckue MOJICIN U MaTeMaTH4eCKOe MOJICIUPOBAHIE TOPOJICKHUX MOKAPOB.

13. Maremaruueckas MOJICIIH ICUCTBUS «ITAPHUKOBBIX Fa30B».

14. MaTeMaTuyecKkue MOJIEIN U MAaTEMaTHUYe€CKOE MOJICIIMPOBAHNE IIYHAMHU.

15. Marematuueckre MOJIeNId U MaTEMAaTUYECKOE MOACIMPOBAHNE KOCMUYECKON M METEOPUTHOM
OITACHOCTH.

PacueTHbIe 3a1anus

3ananue 1. CocTaBUTh KOMIIBIOTEPHYIO MPOTrpamMMy, UCIOIb3Ys nporpammHoe odecneuenne MATLAB,
JUI YUCIIEHHOTO PELIeHNs] HECTAllMOHAPHOTO IBYMEPHOI'0 yYpaBHEeHUs 1udy3un nepeHoca
3arpsA3HAOLLEH IPUMECH B BOJHOU CpeJie Ha 3aJaHHOM y4yacTke peku. [IpoBectu nmapamerpudeckuit
aHanu3. Pe3ynbTaThl pacyeToB MpeJICTaBUTh B BUJIE IpaduKa.

3ananue 2. CocTaBUTh KOMIIBIOTEPHYIO MPOTrpamMMy, UCTOJIb3Ys nporpammuoe obecrieuenne MATLAB,
JUTSL YUCIICHHOTO PEIICHHS HeCTAI[MOHAPHOTO YPABHEHUS TETUIONIPOBOHOCTH TSI ONIPEICTICHHUS
TEMIEPATyphl IEPEBIHHOTO 00BEKTa, HA KOTOPBIH BO3AEHCTBYET MOTOK M3IYYEHUS OT «OTHEHHOTO
mrapa», 00pa3oBaBILIErocs B pe3yIbTaTe B3pbIBa YIIIEBOIOPOIHOTO Toprouero. [IposecTu
MapaMeTpUIeCKHii aHau3. Pe3ymbTaThl pacueToB MPEACTABUTH B BHJIE TpaduKa.

3ananue 3. CocTaBUTh KOMIIBIOTEPHYIO MPOrpamMMy, UCIOIb3Ys nporpammHoe odecneuenne MATLAB,
JUIsl YUCIIEHHOTO PELIeHNs] HECTAIMOHAPHOTO IBYMEPHOT O yYpaBHEHUs T y3un nepeHoca
3arps3HSIONICH MPUMECH B MPU3EMHOM ciioe atMocdepsl. [IpoBecTn mapamMeTpruecKuil aHams.
Pe3ynpTaThl pacueToB MPeACTaBUTh B BUJIE TpaduKa.

JlabopaTopHbIie paboTHI

JlabopaTopHas pabota «HucneHHOe peleHrne 0JHOMEPHOM CTAaIlMOHAPHOH 3a1adm».
Henpb pabotsl: C momorpto mporpamMmuoro odecneuenust MATLAB cocTaBUTh KOMIIBIOTEPHYIO
MpOTrpamMMy JUTsl YUCIEHHOTO PEIIeHUs] OAHOMEPHOTO CTAllMOHAPHOTO YPABHEHUS TETIOMPOBOTHOCTH.
3amanue: [laH MeTamnMUecKuid cTepykeHb JUMHON |. 3amaHbl 3HAUEHHs TEMIIepaTyphl Ha JIEBOM KOHIIE
cTepxkHs T€ um Ha mpaBoMm 1Q. Haiitu pacnpeneneHue temmepaTypbl BHYTpu cTepxHs. [loctpoutsb
rpadux.
MaremaTrueckasi TOCTaHOBKA 3a/1a4H.

MareMaTHUECKH BBIIIE TOCTABIEHHAs 3a/1a4a CBOJUTCS K PEIICHUIO CIEAYIOIIEro

G depeHIMaIbHOr0 ypaBHeHus TerutonpoBoaHocTr (S=0).
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d (de)+s—o
dx \ dx B

C COOTBETCTBYIOIUMU TPAHUYHBIMH YCIIOBUSMU
x=0: T=Te, x=l: T=Tg. 3nech k — ko3 duHeHT TeMIEpaTypOIPOBOIHOCTH.
3ameuanue. [Jyg noaydeHus JUCKPETHOTO aHAIOTa UCTIONb30BaTh METOI KOHTPOJIBHOTO 00beMa.

I/ICXOI[HBIC JAaHHBIC NPCACTABJICHBI 10 BapXaHTaM B Ta6JII/ILIe.

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

1 300 1000 JKeJIe30 0.5 50

2 500 1500 Me/lb 1 100

3 1000 300 ATIOMHUHUH | 2 200

4 273 500 CBUHEL] 3 500

5 1500 300 LUHK 4 1000

JlabopaTopHas pabota «HucieHHOe peleHrne OTHOMEPHON HECTAIMOHAPHON 3a/1aun».
enp padotel: C momopto mporpammuoro odecneuenust MATLAB cocTaBuTh KOMIIBIOTEPHYIO
MpOrpamMMy JUTsl YUCIEHHOTO PEIIeHUs] OAHOMEPHOTO HECTAIMOHAPHOTO YPaBHEHHSI TEIUIOTPOBOJHOCTH.
Bamanue: [laH METaTMYECKHIA cTepkeHb AIuHOH |. B HauanmbHBI MOMEHT BpeMEHH TeMIiepaTypa
crepxHs Tp. 3amaHbl 3HAUEHUS TEMIIEpaTypPhI Ha JIEBOM KOHIIE CTEpKHs T€ 1 Ha rpaBoM 1J. Halitu
pacripeielieHue TeMIepaTypbl BHYTPU CTEP)KHS B Pa3U4Hble MOMEHTHI BpeMeHH. [TocTpouTs rpaguk.
MaremaTrueckas oCTaHOBKa 3a/1a4H.
MareMaTHUeCKH BBIIIE OCTABIEHHAs 3a/1a4a CBOJUTCS K PEIICHUIO CIeIYIOIEro

muddepeHIaTIbHOTO YpaBHEHHUS TEIUIONPOBOIHOCTH B YaCTHBIX MPOU3BO/IHBIX.
oT 0 " oT
Pt ~ ax " ax
C COOTBETCTBYIOIIMMHU HAYaJIbHBIMU ¥ TPAHUYHBIMU YCIIOBUSMHU:
t=0: T=To, x=0: T=Te, x=l: T=Tg. 3aech K — k03P PHIHEHT TEIIONPOBOAHOCTH, 0 - INIOTHOCTD, C —
TEII0eMKOCTh, 15=300K.
3ameuanue. [1J1s MOJTYUCHUS JUCKPETHOTO aHAJIOTA MCIIOJIb30BaTh METOJ] KOHTPOJIBHOTO 00BheMa.

Hcxonubie qaHHble 7S OLIEHKH MIPEICTABICHBI IO BApHAHTaM B TaOJIHIIe.

Negap. | Te, K | Tg, K mamepuan |, onuna N, koruuecmeo | ty,epemsa
g

CMEPIUCHS, M | MOYeK cuema, ¢
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300 1000 CTallb 1 100 20
500 1500 MeJb 0.5 150 15
1000 | 300 amomuaAA | 1 300 10
273 500 BOJIb(pam 2 800 8
1500 | 300 IIUHK 3 1000 5

QB WINF-

KypcoBoii npoekT

BrinonHenue KypcoBoro npoekrta (padoThr)

ITo hopme KypcoBO#i MTPOEKT JOJKEH MPEACTABIATH COO0M MUCHMEHHYIO CAMOCTOATENBHYIO Y4eOHO-
HCCIIEI0BATENbCKYIO paboTy CTYIEHTa, AJIsl CUCTEMATHU3aLuH, 3aKPEIUIEHUs] TEOPETUUECKUX 3HAHUH U
MPaKTUYECKUX HaBBIKOB IPU PELICHUH KOHKPETHBIX 3ajay, a TAK)K€ YMEHUU aHAIIUTUYECKHU OLIEHUBATh,
3alUIATh U 0OOCHOBBIBAThH MOJYYEHHbIE PE3YJIbTATHI.

[TpumMep NCXOAHBIX JaHHBIX K KYpCOBOMY IPOEKTY BKIIIOYAIOT B C€0S CIIEAYIONTYI0 HHPOPMALIHIO:
1.®dusnueckas ¥ MaTeMaTH4ecKasi IOCTAaHOBKA 3a7a4H.

To ecTh npuBOAMTCS OMMCAHKUE U3YYAEMOTI0O IIpoLecca U U3JlaratoTces fonyuienus. opmynupyercs
LeJIb U 331241 PAOOTHI.

Ha ocHoBaHumM Qu3nyeckoil MOCTAaHOBKHU 3aJ1auM c(hopMynHpoBaHa MaTeMaTH4ecKas IOCTaHOBKa
3aJauu, NpecTaBistonas co0oi cucreMy ypaBHeHuH. s nuddepeHaabHbIX ypaBHEHUN
MPUBOASTCS HayaJIbHbIE M TPAHUYHBIE YCIOBUS B 3aBUCUMOCTH OT H3y4aeMoi poOIeMbl.

2. Ucxonuble naHHbIe AJ1s IpoBeAeHUsl pacueToB. [IpuBoasTcs unciennsle 3HaueHus. Hanpumep,
pa3Mephl pacyeTHOM 001acTu, mapaMeTpbl, OMHUCHIBarOIUe (PU3NUECKUI 0OBEKT MU MPOLIECC

(K03 PpUIMEHTHI TEMIIONPOBOJHOCTH, BI3KOCTH, CKOPOCTh BETpa, TEMIIEPATYypa OKPYKaroIIeH Cpeibl,
MOIITHOCTh M KOOPAWHATHI HCTOYHUKA BBIOPOCA 3arpsA3HAIONINX IpUMecei U T.J1.).

3. BeiOop BapuaHTa /151 pacueTHOTO pas/ielia KypCOBOTO MPOEKTa OCYIIECTBISIETCS B COOTBETCTBUH C
HOMEPOM CTY/IEHTa B CHUCKE TPYTIIHIL.

3aH_[I/ITa KYpCOBOI'0O IIpOCKTa

IIpumepHBIE BONIPOCHI ITPH 3aILIUTE KYpPCOBOTO NIPOEKTa

1.Kakue napameTpsl SBISIOTCS ONPEAEISIONMME PU U3YUYE€HUH JaHHOTO Mporecca?
2.Kakoi1 uncieHHbIi METO UCIIOJIB30BAJICS AJIS IOJyYEHUs AUCKPETHOTO aHajora?
3.Kakum 00pa3oM oCylIecTBIsNIOCh TECTUPOBAHUE KOMIIBIOTEPHON IPOTrpaMMbl?

10.

DK3aMeH

Bormpocsr:

1.ITpeamet, METOIBI M COIEpKAHUE Kypca

2.CUCTeMHBII MOJXO0/ K PEIICHUIO CJIOXKHBIX MPOoOJIeM B HAYKE U TEXHHUKE.

3.ITonstre cucteMbl. CBOMCTBA CUCTEMEL.

4 MopaenupoBaHUe JIEMEHTOB CIOKHBIX CUCTEM, YCIOBHUI M MPOIIECCOB UX ()YHKITMOHUPOBAHHUSI.
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5.0OCHOBBI MOJIETTUPOBAHUS CUCTEM.

6.Kiaccudukamnust mogeneit. Dtambl pa3padOTKi MOETICH.

7.JlexkoMIO3UIMS U KOMIO3UIMS MOJIEICH.

8.Mojenu: cTanMoHAapHBIE U HECTALIMOHAPHBIE, TETEPMHUHUPOBAHHBIC U CTOXACTHUYECKHUE, THHEHHBIC U
HEeJIMHEWHbIE, HEeMIPephIBHbIC U IUCKPETHBIE, PacIipe/ieJICHHbIE U COCPEIOTOYCHHBIE.

9.UnenTudukanys MaTeMaTHYECKUX MOJICIICH.

10.BbryncnuTeNnbHbBIN SKCIEPUMEHT MPU MOJICTUPOBAHUH CUCTEM.

11.OcHoOBHBIE 3TaAIlBl MATEMATHYECKOTO MOACIUPOBAHUS.

12.0c0o6eHHOCTH TOCTPOCHHSI MATEMAaTHYECKIX MOJIETICH.

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

14. AnanuTr4ecKue MOJENHU CIOKHBIX CUCTEM.

15.KpaeBas 3amaya. MaTematnueckoe MOJEIMPOBaHUE (PU3MUECKUX MPOIIECCOB.

16.3aKOHBI COXpaHEHHsI MACChI, UMITYyJIbCa U SHEPIHH B MAaTEMAaTHYECKUX MOJENAX. MareMaTHueckoe
MOJIETTUPOBAHUE IKOJIOTUYECKUX MPOLIECCOB

17 ITpubnmxennoe pemeHne cucreM auddepeHnnaIbHbIX YpaBHEHUH B YaCTHBIX MPOU3BOIHBIX.
18.MeTo1 KOHTPOJIBHOTO (KOHEYHOT0) 00BEMA.

19.MaremaTHueCKHEe MOJICIH THIPOTa30JHHAMHUKH.

20.MaremaTrudecKue MOJIENN MPUPOIHBIX SIBICHHM.

21.PenieHne CUCTEM JTMHEHHBIX anreOpanmdeckux ypaBHeHui (MeTo nmporoHku(TDMA) u ap.).
22.OCHOBHBIE MPUHITUIIBI U PE3YIbTATHl MATEMAaTUYECKOTO MOACTUPOBAHUS PA3IMUHBIX KaTacTpod
(JlokanbHBIE, pErHOHANIbHBIE U I100aJIbHBIE KaTacTPOdBbl).

23.MatemaTu4eckrue MOJIeNTd HEKOTOPBIX MIPUPOJHBIX U TEXHOT'€HHBIX KaTacTpod.

24 MareMaTu9ecKue MOJICIIN 3arpsiI3HEHUS OKPYKAIOIIEH CpeIbl.

25.MaTtemaTu4ecKkue MOJIeNU JIECHBIX MOKapOB.

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

27 .Mcnonp3oBaHre MHPOPMALMOHHBIX MOZENeH i mporno3a u guksuaanuu YC.

28.UcnonpzoBanne 'MC s mopennposanus YC.

5. Meroanueckne yKazanusi o npoieaype olieHuBaHUs

OuneHoYHbIe MEPONPHSITHS

ITpouenypa npoBe/ieHHsI OLIeHOYHOI0 MEPONPHSITHS U HEOOX0IMMbIe METOAMYeCKHe YKA3aAHHS

1.

Ompoc

[IpenomaBaTenb MPOBOAUT OMPOC CTYACHTOB MO KJIFOYEBBIM BOIPOCAM KaK MEPE]T 3aHATHEM, IS
MIPOBEPKHU YPOBHS MOATOTOBKH, TaK M B KOHIIE 3aHATHS IJIs1 IPOBEPKU CTENIEHU YCBOCHHUSI CTYJEHTaMU
MpONIEHHOT0 MaTepuasa. Pe3yapTaTsl OTBETOB OLIEHHUBAIOTCS MPEMOJABATEIIEM.
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OTBEeTHI CTYJ€HTOB OLIEHUBAETCS T10 CIEAYIOIIUM KPUTEPHSIM:
CreneHp ycBOEHUS MaTepuana.
KayecTBO 1 n0JIHOTA OTBETA.

TectupoBanue

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

KontposbHas paboTa OLIEHUBACTCS IO CIASAYIOIIMM KPUTEPHSIM:

[IpaBUIBHOCTD BBINOJIHEHUS 3aJaHUM.

CremneHb CaMOCTOSITENILHOCTH CTYJIEHTa U COOJIIOZICHHE CPOKOB BHITIOJITHEHUS paOOTHI.

CemuHap

[IpenBapuTebHO CTYACHTHI ITIOATOTABINBAIOT TEOPETUUECKUI MaTepHall 110 3agaHHoi Teme. [Ipu sTom
UCHOJb3YyeTCsl IUTEepaTypa u pecypcebl HTEpHET U3 CUcKa peKOMEHI0BAaHHOTIO y4eOHO-METOJMUECKOro
1 nH(pOpMaITMOHHOTO 00eCTIeYeHNS JUCIUIUIMHEL. B X0/1e 3aHATHS 00Cy)/1at0TCsl KITFOUEBbIE BOTIPOCHI
110 33/IaHHOM TeMe CEMHUHapa.

PaboTa cTyeHTOB Ha CEMHHAPE OIICHUBACTCS IO CIECAYIONIIM KPUTEPHUSIM:

KauecTBO 1 0JIHOTA TOATOTOBKH CTYIEHTOB 110 TEME CEMUHApA.

CreneHb caMOCTOSITENBHOCTH CTYAEHTA IPU IMOATOTOBKE M paboTe Ha CEMHUHApe

KonTtponsHas pabora

CTyneHThI BHIIOIHSIOT 33JJaHHE TI0 KOHTPOJIbHOM paboTe, TOTOBAT OTYET 110 KOHTPOJIBHOM padoTe B
COOTBETCTBHUHM ¢ TpeOoBaHUsAMU. [IpenonaBarens NpoBepseT KOHTPOJIbHYIO padOTy U BBICTABIISIET
OLICHKY.

KonTposibHast paboTa OLeHUBaeTCs 10 CIEAYIOIUM KPUTEPUIM:

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

CreneHb caMOCTOSITENILHOCTH CTYJI€HTa U COOIIOZIEHHE CPOKOB BHITIOJTHEHUS paOOTHI.
CooTBeTcTBHE OTYETa TPEOOBAHUSIM IO O(POPMIICHHIO.

nas3

HpenonaBaTenL IMMPOBEPACT OTUCT IO Sa)IaHHOI\/JI TEMC U ITPU H€06XOHI/IMOCTI/I JAcJ1acT 3aMCcUYaHus 110
KaueCTBY BBITIOTHEHUS pabOThI U 0(OPMIICHHIO pabOThI, CTYIEHTY MPEIOCTABISIETCS BOZMOKHOCTh
WCTIPaBUTH 3aMedaHusl. [IpenogaBarens onieHuBaeT padory.

OT4eT OLIEHUBAETCS IO CIAEAYIOIINM KPUTEPUSIM:

KauecTBO 1 MOJIHOTA BBEITIOJTHEHUS 3a1aHUs.

CremneHb CaMOCTOSITENILHOCTH CTYJIEHTa U COOIOICHIE CPOKOB CJaud OTUYETA.

CooTBeTCTBHE OTYETa TPEOOBAHUSIM 110 OPOPMIICHUTO.

PacueTrHsie 3amaHus

[IpenogaBaTens MpoOBEPSET OTYET MO BHIOJHEHHOMY 3aJJaHUI0 U TP HEOOXOJUMOCTH JeTaeT
3aMEYaHMs 110 Ka4e€CTBY BBITOTHEHUS PAOOTHI U 0OPMIICHUIO OTUYETA, CTYJICHTY MPEI0CTABISIETCS
BO3MOXXHOCTh UCTIpaBUTh 3aMedanusl. [IpenogaBaTens onieHUBaeT padoTy.

OTYeT OLIEHUBACTCS MO CIACAYIOIUM KPUTCPUSIM:
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KauecTBO 1 moMHOTA BBHIOTHEHUS 331aHHUS.
CreneHb CaMOCTOSITEILHOCTH CTYJICHTA U COOJIIOZICHUE CPOKOB CAaYH OTUETA.
CootBercTBHE OTYETa TPEOOBAHUSAM IO 0OPMIICHHIO.

JlabopaTopHbIie paboThI

CTyfeHThI M3Y4ar0T METOAMYECKUE YKa3aHUs K JJaDOpaTOpHO paboTe U BBIMOIHSIIOT 3a1aHKHE 110
n1abopaTopHOil paboTe, TOTOBAT OTUET 1O JJA00PATOPHOU paboTe B COOTBETCTBUU C TPEOOBAHUSIMH.
[TpeniogaBaTenb MpoBEepsET OTYET M IPU HEOOXOIUMOCTH JICJIAeT 3aMCUaHHUS 110 KAUYeCTBY BBITOJIHCHHUS
paboThl 1 OPOPMIICHHIO OTUYETA, CTYACHTY IPEAOCTABIIACTCS BO3MOKHOCTh UCTIPABUTh 3aMEYaHUSI.
[TpenogaBaTenb olleHUBAET paboTYy.

OTueT OIEHUBACTCSI 0 CIICTYIONUM KPUTCPHUSIM:

KauecTBO ¥ MOJHOTA BBHIMOJIHEHHS 3aaHUs 110 JTab0paTOPHOI padoTe.

CrerneHb CaMOCTOSITEIBHOCTH CTYACHTA U COOJIIOJICHUE CPOKOB CAa4YH OTYETA.

CooTBeTcTBHE OTYeTa TPEOOBAHHUSIM IO OPOPMIICHHIO.

BrinosiHeHUE KypcoBOro
MIPOEKTa

KypcoBoil mpoeKT BBINOIHIETCS IO TEOPETUUECKON U MPAaKTUYECKOM MpoOiieMaTuKe MaTeMaTHYECKOro
MOJICJIMPOBAaHMUS IMPOLIECCOB B  4Ype3BblUalHBbIX cuTyauusx. Jias >QQeKTUBHOrO NpoBEACHUS
CaMOCTOSITEJILHOTO IIOMCKA pEIEeHUs MpeAsiaraéMbIX 3aad HMEETCS BO3MOYKHOCTb HCIIOJIb30BaTh
OOIIMpHBIA y4ueOHO- MeTOJMuYecKuil Matepuas, HTepHeT-pecypchl, Hay4yHYH0 M CIPABOYHYIO
autepatypy. OZHMM UX CYIIECTBEHHBIX YCJIOBHI HallMCaHUS KypCOBOTO MPOEKTA MO BHIOPAHHOM Teme
ABJIAETCS YMEHHUE CTYIEHTOB ONEPUPOBATH CTATUCTUYECKUMH JaHHBIMU M IIPOBOJUTH MX aHAIU3, a TaK
K€ MPEACTABIATh aHAIUTUYECKYIO MHPOPMAIIUIO B BUE TaOJUL, CXEM, TpapHUKOB.
KypcoBoii npoekT npezcTaisieT coO0H BBINOJHEHHE HA OCHOBE MCXOIHBIX JAHHBIX CIECAYIOIINX
pa3aeos:

1. Teoperuueckuii paszaen. O630p uccie0BaHUH 110 TaHHON TEMaTHKeE.

2. ®usnueckas ¥ MaTeMaTHUECKas IIOCTAHOBKA 3a/1a4H.

3. Meron perieHusl.

4. Pe3ynbpTaThl pacueTOB U MX aHAIM3 (pacUETHBIN pa3Jien)

CryneHTbl MOTYT BBIOMpPATh TEMbl KYPCOBBIX IPOEKTOB B paMKaX MPEAJIOKEHHON TeMaTHKH
(remaTuka mpomMcaHa B palOoueil mporpamMme JUCHUIUIMHBI) C  y4YETOM HWHAMBHUIYalbHbIX
npennoureHuii. Beibop BapuaHTa 711 pacyeTHOIO pasjieia KypCcOBOI'O IMPOEKTa OCYILECTBISETCS B
COOTBETCTBUM C HOMEpOM (aMuWIMM CTyJeHTa B CIUCKe Tpymnmbel (cM. pabouas mporpamma
JACIIATIITAHBI ).

HcxonHble JaHHBIE K pa3zienaM KypcOBOIrO IPOEKTa 3aJaHbl [0 BapUaHTaM.
Bce BapuaHTBI KypCOBOI'O MpOEKTa UMEIOT OJIMH U TOT K€ MepeueHb 3aJaHUi, KOTOpble HEOOXOAUMO
BBITIOJIHUTb.




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

coBpeMeHHbIe (He cTapie 10
JIET) UCTOYHHKH, 0030p
JUTEpaTyphl CHAOXKEH
CChIJIKAMHU U BBIBOJaMH

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

1. Crenenp B pabote npencrasiexn B paboTte mpoBeeH TEOPETHIECKUN B pabote TeopeTmueckmii
TEOPETUYECKON JTIOCTAaTOYHBIN JJIS1 OCBEIIEHHS [aHAJIN3 C OMOPOH TOJIBKO Ha padOTHI, | aHaIHM3 KaK TAKOBOW HE
000CHOBaHHOCTH TEMbI TEOPETHIECKUI aHATIM3  |[OTHOCAIINECS IPEUMYIIIECTBEHHO K TIPOBOAMIICS, TEOPETHIECKU
iCcciIeJOBaHUS poOJIeMbl, PACCMOTPEHBI 0JTHOMY Y3KOMY 0030p IPOU3BOUT OLIYIICH

TEOPETUUECKOMY/HUCCIIEI0BATEIECKOMY]
moxxony 0e3 COOTHECEHHUsI C APYTHUMH
TCOPHUSIMH, C COBPEMEHHBIMHU
MoAX0JaMu

HEAOCTATOYHOI'O

2. KadecTBO pacueros,
MHTEPIIpCTAllA JaHHBIX
1 000CHOBAHHOCTh
BHIBOJIOB

IIpu BEIYMCIICHUH PACUETHBIX
pas3iesioB KypcoBOTo MIPOEKTa
MPOMKCAH aNTOPUTM
BBIYUCIIEHHS], TOTY4YCHHBIE
pe3yIbTaThl ONUCAHBI U
MPOUHTEPIIPETUPOBAHBI,
BBIBOJIBI 0OOCHOBAHBI.
PacyeTsl BEINOIHEHBI BEPHO.

[Ipy BBIYUCIIEHUU PACUETHBIX
[Pa3IeJI0B KypCOBOI'O IIPOEKTa HE
TIPOIKCAH AJITOPUTM BBIYUCIICHUS,
[10JIy4E€HHBIC PE3YJIbTAaThl OIIMCAHBI HE
[TOJTHOCTBIO, BBIBOJII 0OOCHOBAHHBI.
[PacdeThl BBINOIHEHB! YACTHYHO BEPHO.

[Ipu BEIYUCICHUH PACUETHB!
Ppa3zenoB KypcoBOro IpoeK]
HE TIPOTINCAH alrOPUTM
BBIYHCIICHUS, TIOJTyYeHHBIC
pe3ybTaThl HE
HMHTEPIIPETUPOBAHEL,
OTCYTCTBYIOT BBIBOZBIL. B
pacyerax ecTh OHIMOKH.

3. ITocnenoBaTeIbHOCTH
1 JIOTHIHOCTH
M3TI0’KEHUST MaTepraia

TexcT paboThl U3ITOKEH
MOHSATHO ¥ JIOTHYHO,
CYIIECTBYET CBS3b MEKIY
pacyeTHBIMHU pa3aeinamMmu
KYpPCOBOT'O IIPOEKTA

B TexcTe pabOTHI BCTpEUatOTCs
HapyLIEHUS JIOTHYECKUX
[MOCJIe10BaTEILHOCTEH

PacuetHsbie pa3nens! paboTh
TIPEACTABISIIOT COOOM
HECBsI3aHHbIC YacTH paboTh]

4. Ouenka odopmiteHHs
1 TPaMOTHOCTH

Pabora  pacmeuataHa  Ha
[PUHTEpPE U COOTBETCTBYET
TpeOOoBaHUSIM o
0 opMIICHHIO KYPCOBBIX
mpoekToB TIIY, odopmieHs
CCBUIKM Ha  HCIIOJIb3yeMBbIe
MCTOYHHUKH u LUTATHI,

(hOpMYyITHPOBKH KOPPEKTHBI C

[TOUKH 3pCHUS PYCCKOTI'O sA3bIKa

PabGoTa pacrieqaraHa Ha IPHHTEPE U
COOTBETCTBYET TPEOOBAHUAM IO
0(hopMIIEHHIO KYPCOBBIX IPOEKTOB
TI1Y, yacTu4HO OPOPMIICHBI CCHUTKH
Ha MCIIOJIb3yeMbl€ HCTOUHHKH,
OTCYTCTBYIOT Opdorpadudeckue u
CTHJINCTUYECKUE OLINOKH

PaboTta pacreuatana Ha
[IPUHTEPE C HAPYIIECHUEM
TpeboBaHuii k opopmileHHIO
KypcoBbIx pabot TIIY,
OTCYTCTBYIOT CCBUIKH Ha
MCIIONB3yeMbIe HCTOYHHKH, H
[paboTe MHOro
opdorpaduieckux u

CTUIIUCTUYECKHUX OIIHOOK.

[ToaroToBieHHBIN KypCOBOM MPOEKT MOANUCHIBAETCS CTYJEHTOM M MPEJICTABISAETCA MPENoAaBaTelio Ha
MIPOBEPKY B YCTAHOBJIEHHBIE KaJICH/IAPHBIM PEUTHHI IUIAHOM KYPCOBOrO IMpoekTa cpoku. IIpoBepka
KYpPCOBBIX ITPOEKTOB MPENOAaBaTEIEM OCYIIECTBIISIETCS B TEUCHHUE TPEX THEW MOCIIE CAuH.

[IpenonaBarenb OLEHWBAET BBINOJIHEHUE KYPCOBOTO MPOEKTa U COOTBETCTBUE KAJICH/IAPHOMY PEHUTHUHT
miany no 40-6amipHON cucteme. KypcoBoil TMpOEKT CUMTAETCsl BBIMIOJHEHHOMW, a CTYACHT MOJy4aeT
JIOITYCK K 3aIIUTe NP NOTy4yeHUH 22 06aioB, Ha TUTYJIHLHOM JIUCTE MPEno/iaBaTenb aeiaeT otMeTky «K
3alUTe», MPOCTaBiseT HaOpaHHOE KOJWYECTBO OaljioB M CTaBUT nonamuck. Ecim B pesynbrate




MPOBEPKU CTYACHT IOJy4yaeT MEHBIIYI0 CyMMy OajuioB, TO paboTa BO3BpAIllaeTCsl CTYACHTY IS
JOpabOTKH WJIM MEepeAeTKA. 3aMeuaHus TMpPeroIaBareib B MICHbMEHHOM BUJC MPEACTABISET CTYICHTY.

Ha TUTYJIBHOM JIUCTEC NCIACTCA OTMCTKA «I[Opa6OTaTI>» niIn ((HCpCI[CJ'IaTB».

3ammra KypcoBOro mpoeKTa

q)OpMOﬁ TCKYIICTO KOHTPOJIA ABJIACTCA 3alllMTa KypCOBOI'O IMPOCKTA, YTO IO3BOJISACT BBIABUTL CTCIICHDB
C(bOpMI/IpOBaHHOCTI/I HpO(i)CCCI/IOHaJ'II)HOFO MBIIIJIEHUA CTYACHTOB KW OCBOCHHOCTH IPOIrpaMMHOIO

MaTepHala B IIPOLECCE CaMOCTOSATENILHOM PabOThI HaJl KYpPCOBBIM IIPOEKTOM.

3amuTa KypcoBOro MpoeKTa COCTOUT U3 JABYX 3TAIOB: KpaTKoe coolIieHue (2-3 MUHYTBI) O CYIIHOCTH U
pesyibTatax paboThl, KOTOpPOE TMPOXOJUT HAa OCHOBE 3apaHee IMOJArOTOBICHHOTO [OKIaJa H
mpeJnoiiaraeT CBOOOJHOE BIaJCHHE TEMOW HCCIENOBaHHS M OTBEThl Ha Bompochl. llpemnomaBarerns
MOJKET 3aJaBaTh MO TPHU BOMPOCA 1O KAXKIOMY paszenly KypCcoBOro IpoekTa. Taxke mpemnojaBateib

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

Kpurepuit

11 - 20 6annoB

4 - 10 6aytoB

0 - 3 6amnoB

1. CooTBETCTBHE
coziep)KaHus TOKIaaa u
CTCIICHb BJIAICHUS
BasiBJICHHON TEMOM
FICCJIC TOBAHUSA

Coneprxanue noKiIana
COOTBETCTBYET 3as1BJICHHOU
TEME U B MOJHOU Mepe e€
pacKphIBacT, CTYACHT
JIEMOHCTPHPYET CBOOOTHOE
BJIaJIEHHE TEMON

CopepxaHue TOKIaaa, HE B MOJHOM
Mepe pacKphIBACT 3asBICHHYIO TEMY,
CTYACHT UCIBITHIBACT 3aTPYAHCHUA
[pu JOKJIaze

Copeprxkanue ToKjIana He
COOTBETCTBYET 3as1BJICHHOU
TeMe, CTYACHT He CIIOCO0eH
nepenaTth OCHOBHBIE ATaIlbI
TIPH HATIICAHUH PaOOTHI

2. HaBbiku ipoBeeHUS
[PAcUeTOB H OlEHKA
MOJTy4YEHHBIX
[PE3yJIbTaTOB

CTyIeHT MOXET paccKazaTh
ANTOPUTM BBIYUCIICHHS,
JIEMOHCTPHUPYET (hOPMYITBI
JUTSL BEIYUCIICHUS U PACYUCTHI,
MOJKET HHTEPIPETHPOBATH
MOJy4YE€HHBIE PE3YJILTATHI,
IIOHUMAET U JEMOHCTPUPYET
B3aUMOCBS3b paccanaHme
MOKa3aTeseH.

CTyIeHT MOXET paccKasaTh allTOPUTM
BEIYMCIICHUS, UCTIBITHIBACT
3aTpyIHEHUS MPH JeMOHCTPALUU
(bopMyIT TSI BEIYUCIICHHS U PACUETOB,
MOJKET HHTEPIPETHPOBATH
[TOTy4YE€HHBIE PE3YJILTATHI,
MCIIBITBIBAET 3aTPYAHEHUS IIPU
MEMOHCTpAINH B3aMMOCBS3U
[pPaCCUMTaHHBIX MOKa3aTesen.

CTYIeHT UCIBITHIBACT
3aTpyIHEHUsI WK HE MOKET
pacckasaTb aaropuT™m
BBIYKCIICHUSI, UCITBITHIBACT
3aTpyIHEHUs IPU
JeMOHCTpauu GopMyIT s
BBIYUCJICHUA U PACUCTOB, HE
MOXET UHTEPIIPETUPOBATD
MOJIy4E€HHBIC PE3YNIbTAThI, H
IIOHUMACT B3aUMOCBA3U
PACCUUTAHHBIX MMOKa3aTelNeH

3. OTBETHI Ha BOIIPOCHI
[pernogaBaTess

CryzaeHTt cBOOOJHO OTBEUaET
Ha BCE BOIMPOCHI,
JIEMOHCTPUPYET CBOOOTHOM
BJIaJICHUE 110 KAXKIOMY
pa3zgeny KypcoBOTO IMPOEKTa
Y TIOHMMAET B3aUMOCBSI3b
3THX Pa3/IeIIOB.

CTyIEeHT UCTIBITHIBACT 3aTPyTHEHUS
[IpY OTBETE HA BCE BOIPOCHI, AAET
ITOJIHEIE OTBETHI C IIOMOIIIBIO
HaBOSILIKX BOIIPOCOB,
MEeMOHCTPHPYET CBOOOIHO BIaIcHHE
10 KaXXKJI0MY pa3zeny KypcoBOIro
[IPOEKTa ¥ IOHUMAET B3aUMOCBSI3b
DTUX Pa3eIioB.

CTy}leHT HUCIIBITHIBACT
3aTPpyAHCHUA ITPU OTBETC HA|
BCE€ BOIIPOCHI, HC MOXKET 4T
OTBET HABOJAILIUX BOIIPOCOH
HC IIOHUMACT B3aNMMOCBA3U
NOJTYYCHHBIX IOKa3aTesIeH.




[IpenomaBaTens ONEHUBACT 3aIIUTY KYPCOBOTO MPOEKTA M COOTBETCTBUE KAICHAAPHOMY PEUTHHT TUIaHy
no 60-0amipHOM cucTeme. 3aluTa KypCOBOTO MPOEKTA CUUTAETCS BBIMOJIHEHHOM, a CTYJIEHT MOJy4YaeT
UTOTOBYIO OIIGHKY II0 KYpPCOBOMY IPOEKTY TpH TOJXydeHUH 33 OaioB, Ha THUTYJIbHOM JIUCTE
IpernoJiaBaTesib CTAaBUT OaJlIbl 3a 3allUTy, a TaKXkKe CyMMY OayuloB (BBINOJIHEHHE pPabOTHIT3alINTa).
Ecnmu B pesynbraTe 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 HAa OCHOBE IMOJIYYEHHOW CYMMBI OaJIOB 3a
BBINOJIHEHHE KYPCOBOTO MPOEKTa U 0ayIoB, HAOPAHHBIX MPHU 3aILIUTE COTIACHO KaJICHIAPHOMY PEUTHHT
TUTaHY JUCHIUTUIMHBL.

10

DK3aMeH

IIpoyedypa nposedenus: CTyAEHTBI BBIOJHAIOT 3a/laHUs, U3JI0KEHHbIE B HK3aMEHALIMOHHOM OuiieTe.
[IpenonaBaTenb NpoBEpsAET OTBETHI, MOXET 3aJaBaTh JOIMOJHUTENbHbIE Bompochl. [lo pe3ynbrary
BBIIIOJIHEHUS 33JaHUH U OTBETOB Ha BOIIPOCHI BHICTABJISIETCS 00111as OLICHKA.

Oyenusanue: COTIaCHO PEUTUHIOBOM CHCTEME YHUBEPCUTETA IO CIECAYIOUIMM KPUTEPUSAM: IMOJHOTA U
CHCTEMHOCTh 3HaHHUH, ()OPMYIIMPOBKA BEIBOJJOB H 0000IICHNH, YMEHHE CAMOCTOSATEIILHO aHAIN3UPOBATh
(akTbl, COOBITHS, SIBICHUS, IPOIECCH B UX B3aUMOCBSI3H.

Kpumepuu oyenusanus n3noxeHsl B 9K3aMEHAIITMOHHOM OusieTe: moiaHblii otBeT — 100%, yacTuuHbIi 25-
75%, HenpaBUIIBHBIN OTBET WK €ro oTcyTcTBHE — () GayIoB.

Memoouueckue mamepuanvl: TEKIUH, y4eOHO-METOINYECKas JINTEPATYPA K KYpCy




