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1.

Poab qucuunimubl «MoaempoBaHue CUCTEM U MpoueccoB» B GOPMHUPOBAHNM KOMIIETEHIIUI BbHIITYCKHUKA:

Koﬁg en CocraBisiiomue pe3yJbTaTOB 0CBOCHH (1eCKPUNITOPbI KOMIIETeHIUii) L
117078 HaumeHoBanue koMIeTeHIUN o HauMeHOBaHMe Z'—leﬁﬂble AKTHBHOCTH (IMCHMILINHDI / KypCcOBbIe
poekThl M padotsl / [Ipaktukn 1 HUPM / THA
CriocobeH BEIONPATh OCHOBHBIE U TK(Y)-2B2 Brnaneer omsiToM BBIOOpa aHATUTUYECCKUX M YHCICHHBIX METOJIOB MIPH +
BCIIOMOTraTe/IbHEIC MaTepUaIbI IS pa3paboTKe MaTeMaTHIECKHX MOJENIeH TEXHOIOTHIECKUX YCTaHOBOK MojenupoBaHie CUCTEM U IIPOLIECCOB
W3TOTOBJIEHUS U3JEIHHA, CIIOCOOBI MK(Y)-2Y2 VYMeeT NpUMEHTh aHAIUTUUYECKUE U YUCIIEHHBIE METO/BI IPU +
peanu3any OCHOBHBIX pa3paboTKe MaTeMaTHYeCKUX MOJeTield TeXHOJOTHYECKUX YCTAHOBOK MopenupoBaHue CUCTEM U NIPOLIECCOB
TEXHOJIOTHYECKHX ITPOLIECCOB, +
AHAJIMTHYECKUE U YHCIICHHBIE MozenupoBaHie CUCTEM U IIPOLIECCOB
METO/IBI P pa3padoTKe X
TK(Y)-2 MaTeMaTH4eCKuX Mojemei, I:/IeTOZ[I:I
CTaHJAPTHBIX UCIBITAHUN 110
OTIPEIETCHHIO DU3HKO- 3HaeT aHATUTUYECKUE U YUCICHHBIE METOIbI MOJICIIMPOBAHNUS, a TAKIKE
MEXAHHYCCKIX CBONCTE 1 TIK(Y)-232 IIpaBmiIa BEIOOpa Hanboee TOJIXOISIEr0 METOAA A pazpaboTke
TEXHOTOIMYECKIX HTOKA3ATENei MaTeMaTHYECKUX MOJEIEN TEXHOIOTHIECKUX YCTaAHOBOK
MaTepUaoB U TOTOBBIX U3/EIHH,
CTaHJAPTHBIE METOMABI UX
MPOEKTUPOBAHUS, IPOTPECCUBHEIE
METO/Ibl PKCIIITyaTaluy U3AeIui
MK(Y)-19B1 Brnaneer HaBbIKaMU MMUTALMOHHOTO MU MaTEMAaTHYECKOI'O MOJEINPOBAHUS +
¥)- CHCTEM U TIPOLIECCOB MojenupoBaHie CUCTEM U ITPOLIECCOB
MK(Y)-19V1 Ywmeer HCI}OHBSOBaTB OCHOBHBIE€ METO/IBI IOCTPOEHUS MATEMAaTHIECKUX +
Crioco0OeH y4acTBOBaTh B paboTax MOJIeJIEN MIPOLIECCOB, CUCTEM, UX DJIEMEHTOB M CUCTEM YIIPaBJICHUS MoienupoBaHue CUCTEM U ITPOLIECCOB
110 MOJEITUPOBAHUIO TIPOAYKIIUH, 3HaeT KIaccH(YUKAUIO MOAENEH CHCTEM U MPOLIECCOB, MX BUJIBI U BUJBI +
TEXHOJIOTMYECKHX ITPOLIECCOB, MK(Y)-1931 MOZENMPOBAHHS, IPUHIUITEI U METOAOJIOTHIO (DYHKIIMOHAJIBHOTO, MozenupoBaHie CUCTEM U IIPOLIECCOB
MPOU3BOJICTB, CPEJICTB U CUCTEM MMHTALIMOHHOTO ¥ MATEMATUYECKOTO MOJIEIUPOBAHUS CUCTEM U
aBTOMAaTHU3alMH, KOHTPOJI, MIPOIIECCOB; METOBI TOCTPOEHUS MOJEIUPYIOIIUX AJITOPUTMOB
JIMarHOCTUKHU, UCTIBITAHUN U TIK(Y)-19B4 Bnageer HaBbIKaMu UCIIONIB30BAHUS CUCTEM aBTOMATH3UPOBAHHOTO +
yIpaBICHUSA MOJICITUPOBAHNSI U ICCIICAOBAHUS TEXHUIECKUX cucTeM Ha OBM MoienupoBaHue CHCTEM U ITPOLIECCOB
TIK(Y)-19 npoueccamu, KU3HCHHBIM HUKIIOM YMeer cTaBHUTh 331a4y MOAEIHUPOBAHNS, BHIOUPATh CTPYKTYPY, a TAKKE +
NPONYKIHHU U €€ KaYECTBOM C ITOPUTMHYECKYIO U IIPOrPaMMHYIO PEaln3aliio UMUTAIMOHHON MoJIeIH MozenupoBaHie CUCTEM U IIPOLIECCOB
HCIIOJIb30BAHUEM COBPEMEHHBIX CJIOYKHOTO IMHAMHUYECKOTO 00BEKTa YIIpaBIeHHUs; MOTy4aTh
CPECTB aBTOMaTHU3UPOBAHHOI'O K(Y)-19Y4 MaTeMaTHIEeCKUE MOJICIH JMHAMHUKH O0OBEKTOB C SJIEMEHTAMH PA3THYHON
HNPOEKTHPOBAHMS, 10 pa3paboTke V) (hU3HUECKON TPUPOIBI M OLICHUBATH UX AJCKBATHOCTD; MJIAHHPOBATH
AITOPUTMUYECKOTO U MAIlIMHHBIE YKCIIEPUMEHTEL, II0JIy4aTh U [IPAaBUIBHO UHTEPIIPETUPOBATH UX
MPOTPAMMHOTO 00eCTIedeHUs pe3ynbTaThl; I0JIB30BATHCA CUCTEMAaMH aBTOMAaTH3UPOBAHHOIO
CpEICTB U CUCTEM aBTOMATHU3alHU MOJICITUPOBAHNSI U MICCIICIOBAHUS TEXHUIECKUX cucTeM Ha OBM
M ynpaBJICHHUA IPOLECCaMn 3HaeT MPHUHIMUIIBI MATEMATHYECKOT0 U UIMUTAIMOHHOTO MOAEINPOBAHHMS +
MK(Y)-1934 aBTOMATUYECKUX CUCTEM YIIPABJICHUS; METOBI MOJIYYEHUS U MoaenupoBaHue CUCTEM U IPOLECCOB
™)- HICCIIEZIOBAaHUS MaTEMAaTHUECKUX MO/ieNneil 00BeKTOB pa3InuyHON
($U3MYECKOH TPUPOIbI




2. INoka3zareau n METOAbI OICHUBAHUSA

ILnanupyeMble pe3y/IbTAThI 00y4UeHHUsI 10 THCIHUILIHHE Kona konTpompyemoii HaumenoBaHue pa3jaena IUCHUILIHHBI MeToabl OLeHHBAHUSA
Konx HaunmeHoBanue KOMIIETEHIIHH (MJIH ee YaCTH) (o1eHOYHbIE
MepOonpUsSITUSI)
P/l Hcnonp3oBaTh cOBpeMeHHbIE HHPOPMAIIOHHBIE TEXHOJIOTUU MK(Y)-2 Paznen 1. OOwmue noHATHS TEOPHU a3
pu MOACIUPOBAHUM IMTPOLECCOB, ITPONU3BOJCTB. MOACJINPOBaHUA 38.HII/IT3. oT4ycTa 110

Paznen 3. UucneHHbIC METOIBI MOJICTIMPOBAHUS | J1abopaTopHOIl padoTe
OUHAMHYECKUX CUCTEM 3auer
Pazmen 4. Mertonsr u cpencTBa
ABTOMAaTU3UPOBAHHOTO MOJEJIMPOBAHUS CUCTEM
Paznen 5. ImuTanmoHHOE MOIETHPOBaHHUE

CHCTEM
P12 IIpuMeHSTh TEXHOJIOTUHU, HHCTPYMEHTANIBHBIE CPEACTBA U MK(Y)-19 Pazmen 2. Tononorudeckne METOABI nas
CpEICTBA BEIYUCIUTEIBHON TEXHUKH IPU OPraHU3alHN MaTEMaTHYECKOTO MOJEIUPOBAHHUS 3amura oT4eTa o
MPOIIECCOB IIPOEKTUPOBAHNUS, U UCTIBITAHUS POTYKIIUH, JUHAMUYECKUX CUCTEM naboparopHoii padore
CpEICTBA U CUCTEMbI aBTOMATH3aIMH, KOHTPOJIS, TUarHOCTUKH, Paznen 3. YucieHHbIe METOIBI MO/ICITUPOBAHUS Brictynnenue ¢
WCIIBITAaHUH, YIPaBJICHUS TIPOU3BOICTBOM, JKU3HEHHBIM ITUKIIOM TUHAMHUYECKAX CUCTEM IpE3eHTalueH
IPOJYKIMH H €€ Ka4eCTBOM. Pa3nen 4. MeTosis! ¥ cpe/icTBA 3auer

ABTOMATU3UPOBAHHOTO MOJACTINPOBAHUA CUCTEM
Paznen 5. UMuTaiioHHOE MO/IETMPOBAaHHE
CHCTEM

3. Ilkama oueHnBaHus
[Topsimox opraHu3anuy OLEHMBAHUS PE3YJIbTaTOB OOYyUEHHUS B YHUBEPCUTETE PETJIAMEHTUPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OlleHMBaHMsI pe3yJIbTaTOB 00y4deHHs] B TOMCKOM monuTexHu4eckoM yHuBepcutere (Cuctema oneHUBaHUs)» (B IEHCTBYIOIIEH pelaKiun).
Hcnonb3yercst OanibHO-pEeHTHHIOBasl CHCTEMa OLICHMBAaHUS pe3ynbTaToB oOyueHHs. MToroBas oleHka (TpaAMLIMOHHAs M JIMTEpHas) MO BHUAAM
yueOHor nestenpHOCTH (M3ydenue auctuminH, YHWPC, HUPC, kypcoBoe NpOeKTHpOBaHHE, MPAKTHKH) OMPEASIsIeTCs CyMMOW O0auioB MO
pe3yJbTaTaM TEeKYIIEro KOHTPOJIS U MPOMEKYTOUHON aTTecTalluy (UTOroBast peUTHHToBast oljeHKa - MakcuMyM 100 GaioB).

Pacnpe,ueneHI/Ie OCHOBHBIX W OOIIOJIHUTCIBHBIX OamioB 3a OLCHOYHBIC MCPONPHUATUA TCKYLICTO KOHTPOJIA U HpOMeXCYTOqHOﬁ aTTeCTaluun
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHHUITIINHBI.

PeKOMeHI{yeMaﬂ mKajga ajisi OTACIBHBIX OIICHOYHBIX MGpOHpI/ISITI/II\/’I BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHHUS CooTBeTCTBHE

" OnpeneJieHne OLeHKH
3aJaHusI TPaIMIHOHHOI OLleHKe




90%+100% «OTIMIHO» OtianyHOE TIOHMMaHKE TIPEJMETa, BCECTOPOHHHUE 3HAHMUS, OTIMYHBIC YMEHHUS U BIIAJACHHUE OIBITOM NPAKTHYECKON JeATEIbHOCTH,
HEOO0XOIUMBIE Pe3yIbTaThl 00ydeHNsI chOPMHUPOBAHBI, UX KAYECTBO OIIEHEHO KOJMYECTBOM 0aJIIOB, OIM3KAM K MAKCHMAIbHOMY

% - 89% «XopormIo» JlocTaTO4HO MOJTHOE TOHUMAHHUE MIPEIMETa, XOPOIINE 3HAHUS, YMEHHS U OIIBIT IPAKTUIECKON ESTENbHOCTH, HEOOXOJUMBIE PE3YIIbTaThI
00y4eHust chOpMUPOBAHBI, KAYECTBO HU OAHOTO M3 HUX HE OIEHEHO MUHUMAJIbHBIM KOJMYECTBOM OaIIOB

55% - 69% «Y IOBJL.» HpI/IeMHeMOC NOHUMAaHUC MpeaAMETa, YAOBJICTBOPUTCIbHLIC 3HAHUA, YMCHUA U ONBIT HpaKTI/IquKOﬁ JCATCIBbHOCTH, HeOGXOZ[I/IMLIe PE3YIbTAThI
06yqu1/1>1 C(bOpMPIpOBaHLI, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHECHO MUHUMAJIbHBIM KOJIMYECTBOM 0ajoB

0% - 54% «Heynosiu.» PesynpraTel 00y4eHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JIOCTATOYHBIM TPEOOBaHUSIM

[IIxana 11s OLICHOYHBIX MEPONPUATHI dK3aMEHA

% BBINOJIHEHHUSI JK3aMeH, CooTBeTcTBHE
3aJaHuii SK3aMeHa a1 TPaJMIHOHHOIi OlleHKe Onpeneacnue ouenkn

90%+100% 18 +20 «OTIUIHO» OTnuuHOE NOHUMAaHKE TIpeIMeTa, BCECTOPOHHUE 3HAHUSA, OTJIMYHbBIE YMEHUS U BJIaJ€HUE ONBITOM MPaKTHYECKOH AEATEIbHOCTH,
HEOOXOAMMBIE PE3YNIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0aJuioB, OJIM3KUM K MAaKCHMAJIbHOMY

70% - 89% 14+17 «Xopomo» JlocTaTo4HO TOJIHOE MOHMMAHUE NPEIMETa, XOPOILHE 3HAHUS, YMEHHS H OITBIT IPAKTUUECKOM NesATEeNbHOCTH, HEOOXOJMMBbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHbI, KAYECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJIMYECTBOM 0ajlIOB

55% - 69% 11+13 «Y 1OBIL.» [MpuemneMoe MOHNMaHUE MIPEAMETA, YAOBICTBOPUTEIBHBIE 3HAHNS, YMEHHSI U OIBIT IPAKTUIECKON IESITENBHOCTH, HEOOX0INMBIE
[pE3yNBTaThl 00y4eHHs CYOPMHUPOBAHBI, KAUECTBO HEKOTOPHIX M3 HUX OIICHEHO MUHUMAJILHBIM KOJMYECTBOM OAIIIIOB

0% - 54% 0+10 «HeymoBi.» PesynbTaTel 00ydeHUs He COOTBETCTBYIOT MHHUMAIIFHO JOCTATOYHBIM TPEOOBAHUSM

4. TlepeyeHb THUNOBBIX 3a1aHUH

Ouenoqﬂme MEpONnpUATHHA l'lpnMepu THINOBBIX KOHTPOJBbHBIX 33}13HHﬁ
1. [Ipe3enTanms [ToaroroButs noknan (5-7 mun.) ¢ npesertanueit (10-12 crnaiioB) Ha MPEIOKEHHYIO TEMATHKY.
2. 3amura 1abopatopHoil paboTel | TUNOBBIE BOIPOCHI:

1. Kakum o6pazom B Simscape Multybody moxxHO BBeCTH BSI3KOE TpEHHE B MEXaHUYECKYIO CHCTEMY?
[IponeMoHCcTpUpYITE OTBET, 100aBUB BA3KOE TPEHHE B MIapHUPBI MexaHu3Ma. [logdepure Benuunny
TPEHUs TaKUM 00pa3oM, 4TOOBI 00ECTICUUTD ITTUTEIHHOCTD MEPEXO0IHOTO MPOoIiecca MOPsAKa 5 CEKYHI.
2. Kakue pexuMsl MoaenrpoBanust B Simscape Multybody Bam nzBectHbr? Uem oHM OTIIMYAIOTCS?
JlaiiTe pa3BepHYTYIO XapaKTEPUCTHUKY.

3. IocTpoiite B Multisim ocumsuIorpaMMbl BXOJTHOTO M BBIXOJHOTO HAPSHKEHUH MOJENN
OTIEPAI[MOHHOTO YCHJIMTENS MPU CUTHAJIE CUHYCOUMAIbHOM opMbl Ha yacToTe 1 k['11 1 onpenenuTe ero
KOX(QQHUIMEHT YCUIICHHs HA 3TOM 4acTOTE B OTHOCUTEIbHBIX U JIOTapU()MUUECKUX STUHHIIAX.

3. nas3 Tunosbie BOIPOCHI:
1. VI3 mpencraBieHHBIX HIKE perateneid (Solver) Beibepere TOT, KOTOPBIH SIBIISICTCSl Hanboiee

MOAXOOAIINM I MOJACIIMPOBAHUA 3a/la4 pAaBHOMCPHOT'O ABMXKCHU A 1Iapa 110 IMOBEPXHOCTU (663




OueHouHbIe MEPONPHATHS IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

YCKOPEHUS) C JJOCTATOYHO BBICOKOM TOYHOCTHIO TPH YCIIOBHH, YTO BBIUMCITUTEIBHAS CIIOKHOCTh
pemenust nanaoro O/1Y Beicoka. [IpuBenuTe KpaTKoe onucaHue pemaress 1 000CHOBaHHE BBIOOpA.
(Tabmuna, oroOpakarolias CIUCOK pelaTene 1 X KOHQUTrypamuu, npujaracTcs K 3aJIaHH0).

4, 3auer TuroBsie BONPOCH! HA 3a4ET:

Teopernueckoe 3a1anue

1. IToHsATHS «MOJIENMPOBAHUEN U «MOAEIbY. Llenu MoaenupoBaHus.

2. Knaccudukamus MET010B YUCICHHOTO HHTETPUPOBaHUs. SIBHBI MeTo Ditepa.
IIpakTrueckoe 3ananue

3. Pemnre 3amauy Komu

y'=1+xy?

¢ HadabHbIM ycsoBueM Y(0) =1, marom h = 0,1 Ha otpeske [0; 1] meTtogom Pynre-KyTTel 4 opsiaka.

5. Mertoauyeckue yKazaHusi 1o Npoueaype oueHnBaHUs

OueHovHble MEpoOnmpUATHSHA l'[poueuypa MPOBEACHHUS OLICHOYHOI'0 MEPONIPUATHSA U Heo0X0IMMble METOHYECKHE YKazaHus

1. [Ipesenranus Kpurepun onieHMBaHNs BBICTYIUICHHUS:

e CopepxaHue (OTpaXeHbI CyTh M1 OCHOBHBIE 3TaIlbl HCCIIEI0BAHUS, COJEPKAHUE COOTBETCTBYET
3aJJaHUI0, TIPEAOCTABIICHA MTOJTHAS ¥ OHATHAsI UH(POPMALIHIO IO TEME)

e Jlu3zaiiH (mpe3eHTalMsl BBIIOIHEHA B €JMHOM CTUiIe (POpMaTHUPOBAHUS, TEKCT JIETKO YHTAETCH,
IIpe3eHTAlMsl HEe IEPEerpyKeHa MyJIbTUMEINIHBIMU 3P deKTaMn)

e HarnsaHocTs (MCTIONB3YIOTCSI U300paykeHUsI XOPOIIETo KauecTBa, TEKCT MPUBOJAUTCS KPATKO,
TOJIKO CaMO€ OCHOBHOE, I'7I€ 3TO BO3MOXKHO, UCTIOJIb3YIOTCS CIIUCKU U TaOJIUIIbI)

e CrpyKTypa (KOJIHMUYECTBO CIIAII0B COOTBETCTBYET COJAEPIKAHUIO U IPOAOKATEIBHOCTH
BBICTYIIJICHUS, IPUCYTCTBYIOT BBE/ICHUE, OCHOBHAS YacTb, 3aKJII0UEHUE, HH(POpMAalKs CBsA3aHa
JIOTUYHO)

e [lonaya nndopmanuu (CTyAEHT CBOOOJHO OPUEHTUPYETCS B TEME U SICHO M3JIaraeT MbICIH,
MOJEPKUBAET KOHTAKT C ayIUTOPUEH, TOJAECPKUBAECT CPEIHNUN TEMII PEYH U YPOBEHb T'POMKOCTH,
onepupyeT npodeccHOHaNBHON TEPMUHOJIOIHEN, pACCKa3bIBAE€T YBEPEHHO U C HHTEPECOM)

2. 3amura 1abopaTopHOii padoThl | 3amuTa 1a00paTopHOi paboThl MPOBOAUTCS B (hopMaTe ycTHOTO orpoca. Onpoc BKIOYAIOT B ce0s
TEOPETHUYECCKHE BOMPOCHI IT0 MaTepUay pabOThl M MPAKTHYCCKHUE 3aJaHHsI, BBITOIHACMBIC Ha
KommbioTepe ¢ ucnonb3oanuem [10 MATLAB (Simscape Multybody), NI Multisim u NI LabVIEW.




OueHouHbIe MEPONPHATHS

IIpoueaypa npoBeeHUsI OLEHOYHOT0 MEPONPHATHS U HEOOX0JMMbIe METOIMYECKHE YKA3AHUS

nas3

N/13 BhIMOIHSAETCS CTYIEHTOM MUCHbMEHHO U MPEAOCTABIIACTCS MPENOAaBaTENIO B BUE pacreyaTaHHOTO
otueta. /13 BkitouaeT B ce0s 3aja4i HAa IOCTPOEHUE MOJIENEH COCTaBa U CTPYKTYPbI CUCTEMBI,
MO/IeJIel MPOIIECCOB, TUarpaMMbl COCTOSTHUN U IEPEXO0B, MPUMEHEHHE METOI0B YHCIEHHOTO
MHTETPUPOBAHUS JJI1 HAX0XKICHUS pelieHus AuddepeHuanbHbIX YpaBHEHUH, a TAK)Ke CPAaBHUTEIbHBIH
aHaJIN3 peliaTesei, UCIOoJIb3yeMbIX B CUCTEMAX aBTOMaTU3UPOBAHHOTO MOJICIMPOBAHUSL.

3auer

Buner Bkiroyaer B ce0st ABa TCOPECTUUYCCKUX BOIIpOCAa U OJHO IIPAKTUUCCKOC 3aaHuC. OtBeThI
3aIMMCBIBAOTCA U NEPCHAAIOTCA NPCIOJABATCIIIO B ICYaTHOM BHUC.




