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

BBIITYCKHHUKA:
JJIeMeHT 06[)330331'3_]",“0]7[ Kon Pe3yJILTaTLI CocraBJjsiiomue Ppe3ysibTaTOB 0CBOCHM A (ﬂeCKPHHTOPLI KOMﬂeTeHHHﬁ)
NMPOrpaMMbl (IMCHHMIINHA, Cemectp KoMIIeTe HaumeHoBaHMe KOMIIETeHIUU OCBOCHHS
npaktuka, F'HA) HIMA oon Kon Hanwenosanne
Brnageer OIBITOM HCHONB30BaHHS 3KCIEPUMEHTANBHBIX JAHHBIX JUIS
MK(Y)-11.B2 | Bammmanuu MaTeMaTHYeCKUX MoJelell MpOIEecCOB B UPE3BBIYAHHBIX
CHOCOOHOCTh OPraHU30BaTh, CHUTyalusIxX
TUIAaHUPOBATh U Pean30BaTh padboTy YMeeT HCMoIb30BaTh METOJABI MATEMAaTHUECKOTO MOJCTHPOBAHUS AT
[K(Y)- WCTIOJTHUTEINEH 10 PEIICHUI0 P7 [K(Y)-11.Y2 | uccnenoBaHus MpOU3BOACTBEHHBIX W NPUPOIHO-TEXHOTEHHBIX CHCTEM H
11 NPaKTUYECKUX 3a/1a4 00ecTieueHust MPOLIECCOB B YPE3BbIYAHHBIX CHUTYAIHSIX
6€30I1aCHOCTH YeJIOBEKa U 3HaeT NPUHIOUIBL W METOAbl MAaTEMaTHYECKOro MOJEIMPOBAHUS,
OKpYKaloIel cpesibl TIK(Y)-11.32 oco6eHHoETe1?1 €ro TPHMEHEHHS TIPU HCCIENOBAaHMU IPOLECCOB B
Ype3BbIYaiHBIX CHUTYaIHsIX TIPUPOHOTO " TEXHOTEHHOTO
MPOUCXOKICHHS
Bnageer OCHOBHBIMH aiqrOpUTMaMH THUIOBBIX UHCICHHBIX METOJOB
TTK(Y)-15.B3 PEICHNS ~ MATEMATHIECKMX ~ 3a7aY MO  NPOTHOSMPOBAHMIO X
KOJINYECTBEHHON OLIEHKE IPOLECCOB, SBIAIOUIMXCA HUCTOYHHUKAMHU
MareMaTHUECKOe CHOCO6HOC:1:L MPOBOAUTH H3MEPEHHA ONACHOCTH
MO/IeJIHPOBaHHE MK(Y)- YPOBHCH OMACHOCTCH B CPEAC YMeeT INpUMEHATb METOAbl U CPEICTBA  MOJCIUPOBAHUS AT
Mpoieccos B 8 15 obuTaiH, 00paGaTHIBATS MOITYHCHHEIS P8 MK(Y)-15.Y3 | nporHo3upoBaHUsI U KOJMYECTBEHHOH OLEHKH MPOLECCOB, SBISIOMIUXCS
Ype3BLIMANHBIX pe3yIbTaThl, COCTABIATH MPOTHO3BI HCTOUHIKAMH ONACHOCTH
CUTYyalUsIX BO3MOIKHOTO PASBHTIS CHTYIH 3HaeT COBpEMEHHBIE METOOBl NPOTPAMMHPOBAHHS W YHCICHHOTO
[K(Y)-15.33 | pemenus 3agady  MaTeMaTHYeCKOTO  MOJEIHMPOBAHHS  IPOILIECCOB,
SIBJISIOIINXCS ICTOYHUKAMH ONIACHOCTH
Meronamu niorcka U oOMeHa nHdopmarueil B riio0aabHBIX H JTOKaJIbHBIX
CHOCOOHOCTD yYHTHIBATD OIIK(Y)- KOMIIBIOTEPHBIX CETSAX, TEXHUYECKMMU M INPOTrPAMMHBIMU CpPEACTBAMU
COBPEMEHHBIC TCHICHIINN Pa3BUTHA 1.B37 3amuTel MHQpopManuu Tpu paboTe ¢ KOMIBIOTEPHBIMH CHCTEMaMH,
TEXHUKH U TEXHOJIOTUH B 06acTy BKJIIOYAs! PUEMbl aHTUBUPYCHOM 3alTUThI
OTTK(Y 6e‘;’gﬁ;gigi:g”y:;:?iii’:{?; . - OTIK(Y)- Henontb30BaTh COBpEMEHHOE MPOrpammHoe obecriederue 1t 06paGoTku
)-1 Bbmcnme} bHoﬁpTeXHnKn ’ 1 V40 TEKCTOBOW, YHCICHHOW W rpaduueckoil WHpopMamuy, ITyOIMIHOTO
’ npe/cTaBiaeHus HHYOPMAIH
MH()OPMAIMOHHBIX TEXHOJIOTHII B
CBOCIT MIPO(ECCHOHATBHOI OIIK(Y)- 3HaeT MHGOPMAIMOHHBIE TEXHOJOTHU IIOATOTOBKHM M MPEICTABICHUS
ACATCIBLHOCTH 1.336 uHGbOpPMAIMH B IIpoIiecce MyOINYHOTO BBICTYIIIICHUS

2. IMoxa3zaTesy 1 MeTOABI OLICHUBAHUSA

l'[.]IaanyeMLIe pe3yJabTaThbl oﬁyqel-mn 0o TUCIUILIMHE

Kopn xonTposmpyemoii

HanmenoBanue pa3iena MeToab! OlleHHBAHUS

Kox HaumenoBanue KOMIIeTeHIHH (1M ee JHCHUILIMHBI (oL eHOYHbIE MEePONPHUSATHS)
4acTH)
PIO1 IIPUMEHSTHh METObI CHCTEMHOT'O aHAJIN3a U MaTEMAaTUYECKOT O IK(Y)-15, OIIK(Y)-1 1-3,5-8 Tecr, onpoc, ceMuHap, KOHTPOJIbHAs

niporieccoB B UC

MOACINPOBAHUSA IIPHU UCCIIEAOBAHNHN 3a4a49 €CTCCTBO3HAHUA, TCXHUKH U

pabora




P12 3HaTh OCHOBHBIE IIPUHIIMIIEI U BO3MOXKHOCTH MaTeMaTH4YEeCKOT0 ITK(Y)-15, OIIK(Y)-1 2-4, 6-8 W3, pacueTHble 3a1aHus,
MOJCIUPOBAHUS U YMETh IPUMEHSITh METObI IOCTAHOBKH 3a1a4 U nabopartopHas pabora, SK3aMeH
MPOBEICHUS] MOZCIILHOTO SKCIIEPUMEHTA € IIOMOIIBI0 COBPEMEHHOTO
MIPOTPAMMHOTO 00ECTICUCHHSI.

P13 YMETb IPaKTUIECKH IPUMEHATH METOBI YrciaeHHoro MonenupoBanms st | [IK(V)-11, OIIK(Y)-1 45,78 Tecrt, onpoc, pacyeTHbIC 3a1aHMS,
PeLICHUsI Pa3IHYHbIX 33/[a4 ¥ HHTEPIPETUPOBATH PE3YIbTAThl YUCICHHOTO CeMHUHap, IK3aMeH, KOHTPOJIbHAsI
MO/JICIMPOBAHMS HA TPAKTHUKE paboTa, 3K3aMeH

3. lIkaja oueHUBAHUSA
[lopsox opraHu3any OLEHUBAHUS PE3YJbTATOB OOYYEHHS] B YHUBEPCUTETE PErVIAMEHTUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMAaTUBHBIM AKTOM —
«CucreMa OlIGHMBaHHS Pe3yJIbTaTOB 00y4deHUs] B TOMCKOM MOJUTEXHUUECKOM yHHBepcuTeTe (CucremMa oleHHBaHUs)» (B JEUCTBYIOLICH PEIaKIIUH).
Hcnonp3yercst OamibHO-PEHTHHIOBass CHCTEMa OIICHWBAaHUS pe3yabTaToB oOy4deHHs. VToroBas omeHka (TpaAWLIMOHHAS M JIMTEPHAs) 1O BUAAM
yueOHoil nesrenbHocTH (M3ydeHue pucuumund, YHWPC, HHPC, kypcoBoe NpOeKTHpOBaHUE, IMPAKTHKH) OIpenesseTcs CyMMOHW OajuloB 1o
pe3yJsibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXYTOUYHOM aTrTecTaliuy (MTOroBast peTUHroBasi oleHka - MakcumyM 100 OamioB).

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

PCKOMGH)IyeMaH mKaJjia Jjd OTACIbHBIX OIICHOYHBIX MepOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BbINOJHEHUs CooTBeTCTBHE
3aJlaHusA Tpa}ll/lllPIOHHOi/'l OLIEHKe Onpeneﬂeﬂue OMEHKH
90%+100% «OTIM9HOY OTnnyHOE NOHMMAHKE MIPEIMETA, BCECTOPOHHUE 3HAHMSI, OTJIMYHBIE YMEHUS U BJIAJIEHUE ONBITOM INPAaKTHYECKOH 1€ TENbHOCTH,
HEO0XOIUMBIE Pe3yIbTaThl 00yIeHUs chOPMUPOBAHEI, UX KAYECTBO OICHEHO KOJIMYECTBOM 0AJLIOB, OJIM3KHM K MAaKCUMAIIbHOMY
70% - 89% «Xopomoy» JlocTaTouHO MOJTHOE TIOHUMAaHUE MIPEeIMETa, XOPOIIe 3HAHKSI, YMEHUS U OIBIT IPAKTUIECKOH JeITETbHOCTH, HEOOXOAUMEBIEC PE3YIIbTaThI
00yueHHs c(hOpMUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHEHO MUHUMAJIbHEIM KOJIMYECTBOM 0aylIoB
55% - 69% «Y OBIL» [TpuemneMoe oOHMMaHKE MTPEAMETA, YIOBIETBOPUTEIbHBIE 3HAHHS, YMEHUSI U OIBIT IPAKTHYECKOW e TEIbHOCTH, HEOOXOJMMbIE PE3yJIbTaThl
00yueHust chOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OIICHEHO MHHAMAJIbHBIM KOJHYECTBOM OalioB
0% - 54% «Heynosiu.» PesynbTarhl 00ydeHUs: He COOTBETCTBYIOT MUHUMAIILHO JIOCTATOYHBIM TPEOOBaHUSIM
[IIxana 115 OLIEHOYHBIX MEPONPHUITHI dK3aMEHA
% BBINOJHEHHUS JK3aMeH, CooTBeTCTBHE
3aJlaHUl PK3aMeHa 0aJL1 TPAAULMOHHOI OLleHKe Onpenesenne oneHKku
90%+100% 18+20 «OTIIIHO» OTnugHOE IOHUMAaHKE TIPEIMETa, BCECTOPOHHNE 3HAHNUS, OTJINYHBIE YMEHUS U BJIaJ€HHUE OIBITOM MIPAKTUIECKOM AesTeTbHOCTH,
HE0OXO0IMMBIE Pe3yNbTaThl 00y4YeHUs C(HOPMHUPOBAHBI, KX KAYECTBO OIIEHEHO KOJNIECTBOM OAIIOB, OJIM3KHUM K MAKCUMATbHOMY
70% - 89% 14+17 «Xopomo» JlocTaTouHO MOJHOE TOHMMAaHUE MIPEIMETa, XOPOIIHE 3HAHHS, YMEHUS U OIBIT IPAKTHYECKOH AEATENbHOCTH, HEOOXO0ANMBIE
pe3ynbTaThl 00ydeHus chopMUPOBAHBI, KAYECTBO HU OJTHOTO U3 HUX HE OIICHEHO MUHUMAJLHBIM KOJTMYECTBOM 0aJlIoB




55% - 69% 11+13 «Y OBIL» [MpuemneMoe NOHUMaHUE MPEAMETa, YAOBICTBOPUTEIbHBIE 3HAHHS, YMEHUS U ONBIT NPAKTHYECKOH e TeIbHOCTH, HE00X0JUMbIE
[pe3yNbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OLICHEHO MUHUMAIILHBIM KOJMYECTBOM OAIlIIOB
0% - 54% 0+10 «Heynosi.» PesynbraThl 00y4eHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBaHUSIM

4. TlepeyeHb TUNOBBIX 3a1aHUI

OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUIH

1. Ompoc

. OxapakTepusyiTe OCHOBHbBIE MTOHSATHS CUCTEMHOIO MOAX0/a U CUCTEMHBIN aHAJU3.

. KakoBa MeT010J10rus CUCTEMHBIX UCCIIETOBAHMI?

. Kakue cymectByroT kinaccupukanuu moaenen?

. YkaxuTe 3Tansl pa3paboTKu MOJIEIeH.

. KakoBbI OCHOBBI MO/IETUPOBAHUS CUCTEM?

. B uéM oTiinune neTepMUHUPOBAHHONW MOJEIIH OT CTOXAaCTUUYECKOM?

. Kakas Mmojienie Ha3pIBaeTCsl TMHAMUYCCKOM?

. Kak ocymectisiercs npoBepka ajeKBaTHOCTH MOJENH?

. UTo Takoe BBIUMCIUTEIbHBIA SIKCIIEPUMEHT?

10. JIs1 uero npuUMEeHSIOTCSI YUCIICHHBIE METO/IbI IIPYU MAaTEMATUYECKOM MOJICIIUPOBAHUU ?

11. Kakum obpazom nporpammuoe obecnieueane MATLAB ucnons3yercs npu MareMaTudecKoM
MOJEIUPOBAHUN?

12. Kakue MOJelii ¥ KOMITBIOTEPHBIE MPOTPAMMBI UCTIONB3YIOTCS B 00actu iporao3a YC u 3amuTer
HaceJeHUs?

O 03N LB WPk

2. TectupoBanue

Bompocsr:

1. Mogens, npeacTaBnsionias coboit 00beKT, KOTOPHIN BeleT ce0s Kak peajabHbli 00BEKT, HO HE
BBITJISLIUT KaK TAKOBOM — DTO

A. dusnyeckas Moaenb*

B. apanorosas Mojzenb

C. Tunosas MoA€eIb

D. maremaTrnueckast MOJIENb

2. MoJienb, peICTaBISsIoNIas To, 4TO UCCIESIYETCS ¢ TTIOMOIIBIO YBEITUICHHOTO WM YMEHBIIIEHHOTO
ONHUCAaHMS 00BEKTA U CUCTEMBI — 3TO

A. puznueckas™

B. ananutndyeckas

C. TumoBas




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

D. MaremaTtnueckas

3. Kako# u3 CTpyKTypHBIX 3JIEMEHTOB BKJIFOYAET B CeOs MPOIIECC MOICTUPOBAHUS?
A. anamm3*

B. Mmozenn

C. 00BeKT

D. cyobexT

4. Knaccugukanus 1mo yuery (hakropa HEOIPEAEICHHOCTH BKIOYaeT B ceOs:
A. IeTepMHHHPOBaHHBIE, CTOXaCTHYECKUE ™

B. crarucTrueckue, TMHAMUYECKHE

C. aHaJIOroBbIC, AHATUTUYECKUE

D. aHanmuTHYECKHE, UMUATAIHOHHEIE

5. MarepuayibHBIN W MBICICHHO TIPEICTABISIEMBIN 00BEKT, KOTOPBIH B IMPOIIECCe UCCISIOBAHUS
3aMelaeT 0ObEeKT- OPUTHHAI TaK, YTO €r0 HEMOCPEACTBEHHOE U3yUeHHUE 1aeT HOBBIE 3HAHUS 00
00BEKTE- OpUTHHAIIE — ITO

A. monenp*

B. ananorus

C. abcrpakuus

D. runoresa

. d (, dr
6. Kakoii mporecc onuceiBaeT 1udpepeHuaibHoe ypaBHEHHE ™ (k E) +S5=0:

A. TIporuecc nepeHoca 3arps3HsOIEei IpuMecu

B. IIpouecc pacripocTpaHeHHs paAMOAaKTHBHBIX BEIIECTB
C. IIpouecc nepeHoca Terna

D. IIporuecc nepeHoca n3nyueHus

7. YToObI MONYYUTHh €TUHCTBEHHOE PELICHNE HECTAIIHOHAPHOTO YPAaBHEHUS TEIUIONPOBOIHOCTH HYKHO
MIPUCOEAVHUTD K YPAaBHEHHUIO:

A. I'pannuHbIe yCIIOBUS

B. HauanbHelie ycnoBus

C. HayasibHbIE ¥ TPAaHUYHBIEC YCIIOBHUS




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

D. CraunonapHoe ypaBHeHUE

9. B cTpykTypy TUIIOBOM MTPOrpaMMBI, TO3BOJISIONIEH TPOU3BOAUTH PACUETHI IO 3alUTE HACEICHUS,
BXOJISIT:

A. BJIOK UCXOJTHBIX JaHHBIX U BbIXOJHAs HH(GOpMaIuUs

B. Pacuernslit MOyib

C.broku Au B

D. biok B

9. C nmomol11pI0 KaKoro MeTo/1a epexoIsiT oT AUPPepeHInanbHOr0 YpaBHEHUS K CUCTEME
anreOpandecKnx ypaBHEHUH?

A pKCTpanonsuu

B. unTepnomnsun

C. nuckperuzanuu

D. ontumuzarumn

10. 3a cyeT KaKOTO MEXaHMU3Ma OCYIIIECTBIISETCS TEILIONepeaada ¢ MOMOIIBIO TEPEHOCa BEIIecTBa?
A. u3nyyenue

B. xouBekus

C. unayKus

D. rernmonpoBogHOCTH

CemuHap

CemuHap «MaTtemaTuyeckoe MOAEIMPOBAHNE IIPOLIEcca 3arpsI3HEHNS OKPYKAlOIIe cpeibl»
Bormpocsr:

. du3nyeckasl MOCTaHOBKA 3a/1a4U.

. MareMarnueckas IOCTaHOBKA 3aJ1a4yHu.

. MeTroas! peleHys NOCTaBICHHON 3a/1a4u

. MeTon KOHTPOJIBLHOTO 0ObeMa JUIsl MOJTyYeHHsI TUCKPETHOTO aHajIora.

. Meroa penieHust NOJIy4eHHOW CHCTEMBI YPAaBHEHUM.

. AIrOpUTM YHMCIEHHOTO PELIEHUS 3aJauH.

. KomnbrorepHas nporpamma st peIieHus HOCTaBICHHON 3a/1a4U.

. TecTupoBaHNE KOMIIBIOTEPHON IIPOTrPaMMBI.

. Banmmanys moiy4eHHON IporpaMMsbl CPaBHEHHEM C SKCIIEPUMEHTAIBHBIMU JAHHBIMHU.
10. IlpoBeneHue cepuiHBIX paCueTOB M MHTEPIPETAIHS TOJYYCHHBIX PE3YJIbTaTOB HA H3y4aeMyIO
Ipo0JIeMy pacIpOCTPAHEHUS 3aTrPsI3HSIONIMX BELIECTB B IPOCTPAHCTBE M BPEMEHHU.

OO ~NOoO O WDN P




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

KonTponbnas pabora

Bomnpocsr:

1. [lomyuuTh TUCKPETHBIN aHAJIOT Ul CTALIMOHAPHOTO OJHOMEpPHOTO Au(depeHInaTIbHOr0 ypaBHEHUS
TEIJIONPOBOAHOCTH.

2. Iloay4nTh AUCKPETHBIM aHAJIOT JIJIs1 HECTAIIMOHAPHOTO OJJTHOMEPHOTO JU(PepeHIINaTHLHOTO
YPaBHEHMsI TEIUIONPOBOAHOCTH.

3. Iloay4nTh AUCKPETHBIN aHAJIOT IJIsl TPAHUYHOTO YCIOBHS 2 poja(3aiaH TEIUIOBOM MOTOK) JUIs
CTaLlMOHAPHOI'0 OJHOMEPHOTO AU(PepeHINaNbHOr0 ypaBHEHHSI TEIIONPOBOAHOCTH

4. TlomyunTh TUCKPETHBIN aHAJIOT JJIsi TPAHUYHOTO YCIOBUS 3 poja (3a7aH TEIIO0OMEH C OKpY KaroIIei
Cpenoi) Ui CTallMOHAPHOT'O OAHOMEPHOTO AU(PepeHINaTbHOTO YpaBHEHHS TEIUIONPOBOJHOCTH

5. C nomomsio nporpammuoro obecrieuernnss MATLAB noctponts rpaduku 1ByX (GyHKINHN, 3a1aHHBIX
Ha otpeske [0,1].

nas3

Cnenatp autepaTypHbIi 0030p 10 33JaHHOHN TeMe:

1.MaremaTtudeckue MOJIENIM U MaTEMaTUYECKOE MOICIIMPOBAHUE 3arPSI3HEHHS OKPYKAIOLIEH Cpelibl B
pe3yabTaTe MaCCOBBIX JIECHBIX MOXKAPOB.

2. Marematrueckue MOJIeNTM U MaTEMaTHYECKOE MOICTMPOBAaHUE BOBHUKHOBEHUS U PACIPOCTPaHEHUS
BEPXOBBIX JIECHBIX I10KAPOB.

3. Marematuueckue MOJIETTH U MaTEMAaTHIECKOE MOJICTTUPOBAHUE BO3/IEHCTBUS JIECHBIX MOXKApPOB HA
HACEJICHHBIE TyHKTBHI.

4. MaremaTruecKue MOJIENN «IACPHON 3UMBDY.

5. MaremaTnueckue MOJEIM U MAaTEMAaTUYECKOE MOICIIMPOBAHUE PACTIPOCTPAHEHUS PATMOHYKIUI0B
MIpU aBapUHHBIX CUTYyaIUAX.

6. MaremaTtuueckre MOJIETTH U MaTEMaTHIECKOE MOJICTTUPOBAHUE 3arPsI3HEHUS OKPYXKAIOIIECH CpeJbl OT
aBTOTPAHCIOPTA.

7. MaTeMaTH4ecKre MOJIeJIM U MaTEMATHYECKOE MOJIETTUPOBAHUE HABOHEHHUIA.

8. MareMaTnuyeckue MOJEIN U MaTEMaTHYeCKOE MOJICTUPOBAHUE 3EMIIETPICEHHUIA.

9. MaTeMaTn4ecKre MOJIeJId U MaTEMAaTUYECKOE MOJEITMPOBAHNE B3PHIBOB YIIIEBOAOPOIHOTO TOILIMBA.
10. MaTeMaTuyeckue MOJEIN U MAaTEMaTHUYE€CKOE MOJIETUPOBAHNE «KUCIOTHBIX JOXKIEH».

11. MaTremaTtnueckre MOJIENI U MAaTEMAaTUYECKOE MOJEITMPOBAHUE MOKAPOB B MOMENIECHHUSX.

12. MareMaTruyeckre MOJEIN U MaTeMaTHYeCKOE MOJIETUPOBAHNE TOPOJCKHUX MOKAPOB.

13. Maremarnueckas MOJICIIH IEUCTBUS «ITAPHUKOBBIX Fa30B».

14. MareMaTuyeckue MOJEIN U MaTEMaTHUYeCKOE MOJIEIUPOBAHNE IIYHAMU.

15. MaremMaTnyeckue MOJENN U MATEMATHYECKOE MOJEIMPOBAHNE KOCMUYECKOW U METEOPUTHOU
OITaCHOCTH.

PacueTHbie 3ananus

3aganue 1. CocTaBUTh KOMITBIOTEPHYIO TPOrpamMMy, HCIIOJIB3Ysl mporpammuoe obecrieuenue MATLAB,
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IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

JUISL YUCJIEHHOTO PEIIeHHs HeCTaIl[MOHApHOTO JBYMEpPHOro ypaBHeHusl 1uddy3un nepenoca
3arpsI3HAIOLIEH IPUMECH B BOJHOM cpesie Ha 3aJaHHOM yJyacTke peku. [IpoBecTu nmapameTpuieckuii
aHanu3. Pe3ynbpTaThl pacyeToB mpeaCcTaBUTh B BUE rpaduka.

3ananue 2. CocTaBUTh KOMITBIOTEPHYIO IIPOrpamMMy, UCIIONb3Ys porpammuoe odecrieueHue MATLAB,
JUTSL YUCIICHHOTO PEIICHHS HECTAIIMOHAPHOTO YPABHEHUS TEIUIONPOBOTHOCTH ISl ONIPEICTICHHUS
TEMIIePaTyphl JEPEBIHHOTO 00BEKTA, HA KOTOPBIH BO3JICHCTBYET MOTOK M3JIyUYEHUS OT «OTHECHHOTO
mrapa», 00pa3oBaBILIErocs B pe3yIbTaTe B3pbIBa YIIIEBOIOPOIHOTO Toprouero. [IpoBecTu
napaMeTpU4ecKuil anaiau3. Pe3ynbraTsl pacueToB MPEICTaBUTh B BUJIE TpaduKa.

3ananue 3. CocTaBUTh KOMITBIOTEPHYIO MPOTPaMMYy, UCIIONB3Ysl mporpammuoe odecneuenne MATLAB,
JUTSL YUCIICHHOTO PEIICHHS HeCTAI[MOHAPHOTO IBYMEPHOTO ypaBHeHHs MU dy3un nepeHoca
3arps3HSIONICH MPUMECH B IPU3EMHOM clioe aTMocdepsl. [IpoBecTn mapaMeTpruecKuil aHaus.
Pe3ynbTarhl pacyeToB mpecTaBUThL B BUAC rpaduka.

JIaGopatopHble paboThI

JlaGopatopHas pabota «HucneHHoe peleHrue 0JHOMEPHON CTallMOHAPHOM 3a1aun.
ens padoter: C moMompto mporpammuoro odecrieuennss MATLAB cocTaBUTh KOMITBIOTEPHYIO
MIPOrpaMMy JIJIsl YUCIEHHOTO PEIeHUs] OJHOMEPHOTO CTAllMOHAPHOTO YPaBHEHMSI TEILIIONPOBOJHOCTH.
Bamanue: JaH Metaiuimueckuil crepkeHb UIMHOW |. 3aaHbl 3HAUCHUST TEMIIEPaTypbl Ha JICBOM KOHIIE
cTepxHs 1€ um Ha mpaBoMm 1Q. Haiitu pacnpeneneHue temmneparypsl BHYTpu cTepxHs. [loctpouts
rpaduxk.
Matemaruueckasi HOCTaHOBKA 3aJIa4H.

MatemaThuecKy BbIIIE IOCTABIEHHAs 3a7a4a CBOJUTCS K PEIICHUIO CIEAYIOLIETO
nuddepenimanbHOro ypaBHeHus TeronpoBoaHoctu (S=0).

d ' dT =0

dx ( dx) o=

C COOTBETCTBYIONUMU TPAHUIHBIMH YCIIOBUSIMU .
x=0: T=Te, x=l: T=Tg. 3nech kK — ko3 purHeHT TeMIepaTypOIpPOBOIHOCTH.
3amevanue. [y monydeHHs JUCKPETHOTO aHAIOTa UCTIONB30BaTh METOI KOHTPOJIBHOTO 00beMa.

HcxonHble JaHHBIE IPEICTaBICHBI IO BApUAHTaM B Ta0JIHIIE.
Negap. | Te, K T K mamepuan | |, onuna N, xonuuecmeo
CMepoiCHs, M| moYeK

1 300 1000 JKENne30 0.5 50
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2 500 1500 Menb 1 100
3 1000 300 ATIOMHUHUH | 2 200
4 273 500 CBHHEI] 3 500
5 1500 300 [IMHK 4 1000

JlaboparopHas pabota «HucneHHoe perieHre 0THOMEPHOI HecTallMOHAPHOM 3a1aum.
Hens paboter: C momombto mporpammuaoro obecnieuennss MATLAB cocTaBUTh KOMITBIOTEPHYIO
MIPOrpaMMy JIJIsl YUCICHHOTO PEIICHUSI OTHOMEPHOTO HECTAIIMOHAPHOTO YPABHEHHUSI TEILJIONPOBOJHOCTH.
3ananue: [laH MeTaJUIMYEeCKUi cTepkeHb [UIMHOM |. B HaYasIbHbI MOMEHT BPEMEHH TEMIIepaTypa
ctepxHs Tp. 3a1aHbl 3HAUEHUS TEMIIEPATyphl Ha JIEBOM KOHIIE CTep>KHS 1€ U Ha mpaBoM 1Q. Halitu
pacrpeiesieHue TeMIlepaTypbl BHYTPU CTEPIKHS B pa3InyHbie MOMEHTHI BpeMeHu. [locTpouts rpadux.
Matematuueckasi IOCTaHOBKA 3aJIa4H.
MareMatuuecku BbIIIE TOCTaBICHHAS 3a/la4a CBOJUTCS K PEIICHUIO CJICIYIOUIETO
b hepeHIMaTbHOTO YPaBHEHUS TEIUIONPOBOAHOCTH B YaCTHBIX POU3BOIHbIX.
or a 0T

PeBt = ox " ox
C COOTBETCTBYIOIIMMH HAa4YaJIbHBIMU U TPAHUYHBIMHU YCIIOBUSIMU
t=0: T=To, x=0: T=Te, x=I: T=Tg. 3aechb Kk — k03 PUITHEHT TETTONPOBOIHOCTH, O - IUIOTHOCTh, C —
TEII0eMKOCTE, 19=300K.
3ameuanue. /11 nmonydeHust TUCKPETHOTO aHAJIOTa UCTIOIB30BaTh METOJ] KOHTPOJIBLHOTO 00beMa.

Hcxonnble qaHHbIC 7151 OIICHKU MTPEICTABJICHBI IO BApHaHTaM B TaOJIHUIIE.

Nemap. | Te, K | Tg, K mamepuar |, onuna N, xoruvecmeo | ty,6pems
CMEPIUCHS, M | MOYeK cuema, ¢

1 300 1000 craiab 1 100 20

2 500 1500 Me€JIb 0.5 150 15

3 1000 | 300 amromuanin | 1 300 10

4 273 500 BoJibpam | 2 800 8

5 1500 | 300 LHHK 3 1000 5

DKk3amMeH Bompocsr:

1.IIpeamer, METOIBI U COAEPIKAHUE Kypca
2.CHCTEeMHBII MOJXO0J K PEIICHUIO CIOXKHBIX MPoOJIeM B HAYKE U TEXHHUKE.
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IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

3.ITonsiTue cucrempl. CBONWCTBA CUCTEMBI.

4. MonenupoBaHHUe IEMEHTOB CIIOKHBIX CUCTEM, YCIOBUHM M MPOLECCOB UX (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.UnenTHdUKaINT MATEMATHYECKUX MOJICIICH.

10.BbryncnuTeNnbHBIN SKCIEPUMEHT MPU MOJICTHPOBAHUH CUCTEM.

11.OcHoBHBIE 3TaAIlBl MATEMATUYECKOTO MOACIUPOBAHUS.

12.0c0o6eHHOCTH TOCTPOCHHSI MATEMAaTHYECKIX MOJIETICH.

13.IIpoBepka aJeKBaTHOCTH MareMaTH4eckod Mmoxaenu. OOpaboTka W aHamW3 Pe3yJabTaTOB
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 AU pepeHnanbHbIX YpaBHEHUH B YACTHBIX POU3BOJIHBIX.
18.MeTo1 KOHTPOJIBHOTO (KOHEYHOT0) 00BEMa.

19.MaremaTHueCKHE MOJICIH THIPOTa30JHHAMHUKH.

20.MaremaTrudecKue MOJIENN MPUPOIHBIX SIBICHHM.

21.PenieHne CUCTEM JIMHEHHBIX anTreOpandeckux ypaBHeHuid (Meto mporoHku(TDMA) u ap.).
22.OCHOBHBIE MPUHITUIIBI U PE3YIHTATHl MATEMAaTUYECKOTO MOACIMPOBAHUS PA3IMUHBIX KaTacTpod
(JlokanbHBIE, pErHOHAIbHbBIE U II100aJIbHBIE KaTacTPOdBbI).

23.MareMaTu4ecKue MOJEIN HEKOTOPBIX MPUPOTHBIX U TEXHOTEHHBIX KaTacTpod.

24 MatemaTtn4ecKkne MOJIEITN 3arpsI3HEHHS OKPY)KAIOIIEH CPEeIbl.

25.MareMaTu4ecKue MOJIENH JIECHBIX MOKAPOB.

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. Metoanueckne yKa3anus mo mpoieaype oleHnBaHusl

OueHoYHbIE MEPONPHSITHS

l'lpoue}lypa NPOBEACHMUS OLICHOYHOI'0O MEPONIPUATHSA U HeOﬁXO[]MMble METOAHYECCKHE YKa3aHUusA

1.

Ompoc

[IpenopaBaTenb MPOBOAUT OMPOC CTYACHTOB MO KJIFOUEBBIM BOIPOCAM KaK NEpe]l 3aHsATUEM, IS
MIPOBEPKU YPOBHS MOJATOTOBKH, TaK M B KOHIIE 3aHATHUS U1 IPOBEPKU CTENIEHH YCBOCHHUS CTYJIEHTaMU
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Hpoueuypa MPOBEACHNS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

MPOMJIEHHOr0 MaTepuasa. Pe3ynbTaThl OTBETOB OIEHUBAIOTCS MTPEIIOJABATEIIEM.
OTBeTbI CTYI[GHTOB OILICHUBACTCA 110 CJIGI[yIOH_II/IM KpI/ITepI/ISIMI

CreneHb YCBOCHMSI MaTepHaia.

KauecTBo 1 mmoyiHOTa OTBETA.

TectupoBanue

CryzneHThI BBIIOJHSAIOT TECTOBbIE 3aAaHusl. [IpenogaBaTenb mpoBepseT NPaBUIBLHOCTD BBIIOIHEHUS U
BBICTABJISIET OLIEHKY.

KonTtponbHast paboTa OLleHMBAETCS IO CIEAYIOIIUM KPUTEPHSIM:

[IpaBUIBHOCTH BBIIOJIHEHUS 3aaHUH.

CreneHb CaMOCTOSTEILHOCTH CTY/IEHTA U COOJIIOJICHHE CPOKOB BBITIOJTHEHUS paOOTHI.

CemuHap

[IpenBapuTenbHO CTYACHTHI OATrOTABIMBAIOT TEOPETUYECKUI MaTepHrall 1o 3a1aHHoi Teme. [Ipu aTom
HCIIONB3YETCs JIMTepaTypa u pecypcbl THTEpHET U3 criucka peKOMEHI0BAHHOTO Y4eOHO-METOAMYECKOTO
1 uHGOPMAIIMOHHOTO o0ecrieueHus JUCIUILTUHBL. B Xo/1e 3aHATHS 00CY)Aat0TCs KIIOYEBbIE BOPOCHI
10 3aJJaHHOM TEME CEMUHapa.

PaGota cTyneHTOB Ha ceMHUHape OLIEHUBAETCS MO CIEAYIOIINM KPUTEPHSIM:

KauecTBo 1 mmonmHoTa MMOATOTOBKH CTYACHTOB I10 TECME CCMUHApaA.

CremneHb CaMOCTOSITENIFHOCTH CTYJIEHTA MPHU MOJATOTOBKE M paboTe Ha CEMUHApe

KonTponbnas padbora

CTyneHThI BBIIOJHSAIOT 33JaHUE 110 KOHTPOJIbHOM paboTe, TOTOBAT OTYET 110 KOHTPOJIHOM padoTe B
COOTBETCTBHUH ¢ TpeOoBaHUsIMU. [IpenonaBarens MpoBepseT KOHTPOIbHYIO padOTy U BBHICTABIISET
OLICHKY.

KonTponbHas paboTa OlleHUBAETCs MO CIEAYIOIIUM KPUTEPUSIM:

KadecTBO 1 1OJTHOTA BBITIOJIHEHHS 33JJaHUS IO KOHTPOJIBHOM padoTe.

CremneHb CaMOCTOSITENIFHOCTU CTYJIEHTA U COOTIOZICHIE CPOKOB BHITIOTTHEHUS paOOTHI.
CooTBeTCTBHE OTYETa TPEOOBAHUSIM 110 OPOPMIICHUIO.

V13

[IpenonaBaTens MpoBepsieT OTUET M0 3alaHHON TeMe U NTPH He0OXOAUMOCTH JIeaeT 3aMeuaHus 1o
KauecTBY BBIIIOJHEHUS pabOThl U 0(OPMIIEHHIO pabOThI, CTYIEHTY MPEI0CTABISIETCS BOZMOXKHOCTh
UCTpaBUTh 3aMevaHus. [IpenogaBarens oleHUBaeT padoTy.

OT4eT OLEeHNUBAETCS MO CAEAYIOIIHUM KPUTEPHSIM:

KauecTBO 1 OJIHOTA BBINIOJHEHUS 3a4aHHUS.

CreneHb CaMOCTOSTENIBHOCTH CTYJIEHTA U COOJIIOJJICHUE CPOKOB CAAYU OTYETA.

CooTBeTcTBHE OTYeTa TPEOOBAHUAM MO OPOPMIICHHIO.

Pacuernrie 3amanus

[IpenomaBaTenb MpoBEPSET OTUET IO BHIMOTHEHHOMY 33/IaHHUIO U TIPH HEOOXOIUMOCTH JIeJIaeT
3aMeuyaHus M0 KaYeCTBY BHIIOTHEHUS paOOThI U O(OPMIICHUIO OTYETa, CTYACHTY MPEAOCTaBISETCS
BO3MOXXHOCTh MCHPaBUTh 3aMedanusl. [IpenogaBaTenp orieHuBaeT paboTy.
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Hpoueuypa MPOBEACHNS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

OT4eT OLEHUBACTCS N0 CICAYIOLIMM KPUTEPHUSIM:

KauecTBo 1 1TOJIHOTA BHITTOTHEHUS 3aJaHus.

CTerneHb caMOCTOSATEIIBHOCTH CTYICHTA M COOJIIOJICHUE CPOKOB C/Ia4d OTYETA.
CooTBeTcTBHE OTYeTa TPEOOBAHUSAM MO O(POPMIICHHIO.

7. JIaboparopHbie pabOTHI CryaeHThl U3y4aloT METOJUYECKUE YKa3aHUs K TaOopaTOpHOM paboTe U BHIMOJHAIOT 3aJJaHUE IO
nabopaTtopHoit paboTe, TOTOBST OTYET O Ja00PaTOpHOI paboTe B COOTBETCTBUH C TPEOOBAHUSIMHU.
HpeHOHaBaTeHB IMPOBEPACT OTUCT U IIPU H€O6XO[[I/IMOCTI/I ACJIaCT 3aMCYaHU 110 KAYCCTBY BBITTIOJIHCHHUA
paboThl U OPOPMIICHHUIO OTYETA, CTYACHTY NMPEAOCTABISAETCS BO3MOXKHOCTh UCIIPABUTH 3aMEUaHUSI.
[IpenonaBaTenp olieHUBAET padoOTYy.
OT4er oLIeHUBAETCS IO CIAEAYIOIINM KPUTEPHSIM:
KadecTBo 1 1oIHOTa BBITIOJIHEHUSI 33JJaHUs 10 JIaDOpaTOpHOU padoTe.
CremneHb caMOCTOSITENILHOCTU CTYJEHTa U COOJIOZICHIE CPOKOB CJaul OTYETA.
CootBercTBHE OTUETA TPEOOBAHUSAM IO 0(OPMIIEHHUIO.

10 | Dk3amen B pamkax wu3yuaeMmbIX pa3qelioB IUCHUIUIMHBI OCYIIECTBIISETCS TEKyIee OLICHUBAHHME CTENEHU

OCBOCHHUSI CTYJICHTaMU HW3Yy4YEHHOro Marepuayia. IIpoBepka OCBOEHHs JIEKUIHMOHHOTO MaTepuaia
MPOBOAUTCS MyT€M HAIMMCAaHUS KOHTPOIBHOM paboThl, mocie u3ydeHus TeMmbl. [IpoBepka oOCBOEHHS
Marepraia NPAaKTUYECKUX 3aHSITUW MPOBOJIUTCS IO PE3YyJbTaTaM BBINIOJHEHUS WHAWUBUYaTbHbBIX
3aJlaHUM.

JlomycK Mo UTOTY TEKYIIEro KOHTPOJIS PACCUYMTHIBACTCS HA OCHOBE CYMMBI OallJIOB, HAOpaHHBIX 3a BCE
BU/JIBI OIIEHOYHBIX MeponpuaTuil. s gomycka K 9K3aMeHy CTYJASHTY Heo0X0IuMo HabpaTh 55 6anioB u
OoJiee o BCeM BUJIaM 3aINIAHUPOBAHHBIX OIEHOYHBIX MEPOIPHUSTHH.

DK3aMeH MPOBOAUTCS MUCbMEHHO WJIM YCTHO 110 BCEM pa3jiejaM U3y4aeMou TUCIUILINHBI.
OK3aMEHalMOHHBINA OMUJIET COCTOMUT U3 3-X BOMPOCOB: 2-X TEOPETHYECKUX M MPAKTHYECKOTO.
Kpurepuu onileHuBaHus 5K3aMeHa:

Kputepuit 11 - 20 6annoB 5 — 10 6anoB 0 G6ayioB Hroro
Hactuyno He MIPaBUJIBHBIN
MPaBIJIBHBIA  OTBETIOTBET HA BOIPOCH] 20 6amtoB
Ha BONIPOCHI Omiiera |[Oniera
MaxkcuManbHbIl 6ast 3a sk3ameH 20 0aos.

HroroBas olieHKa 3a CEMECTp PacCUMTHIBAETCS HA OCHOBE TIOJYYEHHOH CyMMBbI OQJJIOB B Pe3ylibTare TEKYIIEero
KOHTpOJIsL, ¥ 0ajioB, HAOpAHHBIX MTPH 3aKIIOYNUTEIFHOM KOHTPOJIE 3HAaHUI Ha HK3aMEHe.

1. Bemonuaenne Beex |[IpaBuiibHBIN OTBET
BamaHui Ha BOIPOCHI OMiieTa




