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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucuunnuubl: CchopmmpoBaTb KOMMNETEHUUN oByvatoLlerocss B 06nacTv OCHOBHbIX METOAOB U CPEACTB
Hay4HbIX UCCMeAoBaHUA, OCHOBaHHbIX Ha MCMOMb30BaHUN CUCTEMHOrO Noaxoda nNpw aHanuse, NPOrHo3npoBaHUK NOBEAEHUS,
YCTaHOBMEHUS Hannyus, TECHOTbl U OOPMbI CBA3EN MexXay napametrpamu, haktopamu, nepemMeHHbIMU, XapakTepusyoLwmnmm
PYHKUNOHMPOBAHWE N CBONCTB CMCTEM, OO BEKTOB, NPOLLECCOB 1 MaTepuanos nonurpacgnyeckoro NponM3BoACTBa U .

1.2 3apgauv AMcUUNNUHbI:

Hayuntb npoBegeHnto rpaMoTHOM OLEHKM PYHKLMOHNMPOBAHWNA 1 CBOMCTB CUCTEM, 0O bEKTOB, MPOLIECCOB M MaTepmnarnos
nonmrpaduyecKoro NpoM3BoACTBa C NO3NLNIM CUCTEMHOIO NoAXo4a U CUCTEMHOIO aHanuaa.

O3HakoOMWUTb C NPUHUUNAMM N OCOOEHHOCTAMU MCMONb30BaHUSA annapaTHbIX M MPOrpaMMHbIX CPeACcTB Ha aTanax
nonyyeHus, npeaBapuTenbHOM 06paboTkM 1 nocneayLwWwero aHanmaa gaHHbIX O MOBEAEHUM U CBOWCTBAX CUCTEM, OOBEKTOB,
npoLeccoB 1 MaTepuanos nonurpagu4ecKkoro Npon3sBoacTea.

O3HakoMuTb C MeTogaMKM NpefBapuUTernbHOM 06paboTkn aKkCnepMMeHTanbHoON nHdopmaunm o QYHKLNOHUPOBAHUM U
CBOMCTBax CUCTEM, OOBEKTOB, NPOLIECCOB U MaTepuanos nonurpadmn4eckoro Npon3BoacTea.

CdopmupoBaTb NpefcTaBrieHNE O COBPEMEHHbIX MNOAXO4AX K KOPPEKTHOM WHTepnpeTauuMum pes3ynbTaToB
KOMMbIOTEPHOIO SKCNEPUMEHTA.

Pa3BuTb HaBbLIKM YCTAHOBMEHWSA HanMUuMA, TECHOTbI U OPMbl CBA3EW Mexay napamMeTpamu, dakrtopamu,
nepeMeHHbIMKN, XapakTepusylWwmnmMn QyHKUMOHMPOBaHME W CBOWCTB cucTeM, OOBbEKTOB, MPOLECCOB M MaTepuaros
nonurpagu4ecKoro nNpoM3BoaCcTBa.

PackpblTb OCHOBbI METOLOMOrMM MNPOBEAEHUS pacyeTHbIX WUCCNefoBaHUW ONs MPOrHO3UPOBAHUA BO3MOXHOMO
n3meHeHns OYHKLNOHNPOBaHWS 1 CBONCTB CUCTEM, OOBEKTOB, MPOLIECCOB 1 MaTepunanos nonurpadmyeckoro NpomM3BoacTea no
pesynbTaTtamMm perpecCUoHHOro N KOpPPEnALMOHHOro aHanuaa.

1.3 TpeboBaHusa Kk NnpeaBapuTENbLHOMN NOAroTOBKE 00yyYaroLeroca:
MpenBapuTenbHas NOArOTOBKA NpearnonaraeT co34aHne OCHOBLI Anst GOpMUMPOBaHUA KOMMETEHLNI, yKa3aHHbIX B M. 2,
Npw N3y4YeHnn SUCUMUNINH:

MaTemaTuyeckoe mogenunpoBaHune
Pen pPOAYKUMOHHbIE npoLecchl

2 KOMNETEHUNUN OBYYAIOLWLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMINHDbI

OMNK-1: CnocobeH ucnonb3oBaTb COBPEMEHHbIe AOCTUKEHMA HayKU U UHHOBALMOHHbIE pa3paboTku B NPakTU4ecKkomn
[eATeNbHOCTU, aHaNM3UpPoBaThb U CUCTEMaTU3MPOBATb OTEYECTBEHHYIO U 3apyb6eXHYy Hay4YHO-TeXHUYECKYH
MHbopmauuio B o6nactu cosgaHusa nonurpacdmnieckon NPoAyKLMUN U YNAaKOBKMU AN TOBApPOB HApOAHOro
noTpe6neHus

3HaTb: OCHOBbLI MCMOMbL30BaAHUS NPUHUMNOB aHanu3a AaHHbIX 054 pelweHuA NOoCTaBlieHHbIX 3adady npu npoBeneHun
nccnegoBaHum U Co3gaHUmM HOBbIX HaﬂpaBJ'IeHI/IIZ B CBOEN pa60Te

Ymethb: NMPUMEHATb MeTOAObl MHTEPpNpeTaunn pe3yrnbTaToB aHalnn3a AaHHbIX A4 peleHna NnoCTaBrieHHbIX 3adady no TeMaTuke
nccnegoBaHnA

BnapeTb: HaBblkaMu aHanu3a gaHHbIX 4N pelwleHna NnocTtaBlieHHbIX 3agay npu nposeaeHnn uccnenoBaHun

OlK-2: CnocobeH aHanu3npoBaTb U UICNOSIb30BaTb 3HaHUA PyHAAMEHTalNbHbIX HAYK NPU NPOBeAEHUM
nccrnenoBaHUM U Co3[aHNUN HOBOM KOHKYPEHTOCNOCOOHOM nonurpacdunyeckon npoayKLUM U ynakoBKu

3HaTb: OCHOBHblE HanpaBneHuna pas3BUTUA TEXHONOorMn nonmrpacbmquKoro M ynakoBO4YHOro npou3BoAcTBa, HanpaBlieHUA
CO30aHNA HOBbIX BUOOB NpoayKUumnn

YMeTb: MUCNoMb30BaTh 3HAHWS (DyHAAMEHTAmNbHbLIX HayK AMs OLEHKU MepCrneKTUB WUCMONb30BaHUA PasfnyHbIX TEXHOMOrui
NPOW3BOACTBA NPW CO34AaHUM HOBOI KOHKYPEHTOCNOCOGHOM Nonurpaduyeckoi NpoayKLMmM 1 ynakoBKu

Bnapgetb: HaBblkamu nposegeHus nccneaoBaHun u I'paMOTHOl7I 06pa6OTKVI X pe3ynbtatoB MO OLEHKe BO3MOXHOCTEN
ynpaBrieHna Ka4eCTBOM LLUMPOKOro cnekTpa ﬂOJ'II/IFpaCbI/I‘-IeCKOIZ npoaykuumn, a Takke npomMbILLUITeHHbIX n3genun, npon3BoaANMbIX C
ncnosnb3oBaHMeM pas3finyHbIX NeYaTHbIX TEXHOSornn

OlK-3: CnocobeH aHanu3upoBaTb, 0600LWWaTb U ycTaHaBNMBaTb 3aKOHOMEPHOCTU NU3MEHEeHUSA CBOUCTB
nonurpacduyeckon NpoAyKUUmn, U3fenumn, nrotaBnuBaeMbIiX ¢ NPpUMeHeHneM nonurpaduryeckux TeXHONorun, npu
M3MeHeHMN TEXHONOrM4YecKnuxX NnapameTpoB X U3rOTOBNEHUA

3HaTb: NPpUHUUNbI U 0COOEHHOCTU NCMNOSb30BaHUSA METOAOB aHann3a faHHbIX npun nposeneHun uccrnegoBaHum no N3y4YeHUno n
onTnMmsaunm npoueccoB nonmrpa(bmquKoro M ynakoBOYHOIo npon3BoacTea

Ymethb: BbI6VIpaTb MeToAbl N cpeacTBa aHann3a AaHHbIX oA nccrnegoBaHnd npoueccoB nonmrpacbmquKoro M ynakoBO4YHOIo
npon3BoacTea

Bnapetb: HaBbikamu FpaMOTHOVI OUEHKN pe3ynbTaTtoB MNpUMEHEeHUA COBPEeMEHHbIX MoaAxXoa4oB K aHanudy OaHHbIX npu
nposegeHnn nccnegoBaHnAa B obnactu ﬂOJ'II/IFpaCbI/I‘-IeCKOFO M ynakoBOYHOIo Npon3BoacCTBa




3 PE3YJIbTATbI OBYYEHUA NO ANCUUNNUHE

HaunmeHoBaHve u cogepxaHue pa3genos,
TEM U Y4eOBHbIX 3aHATUI

CewmecTp
(kypc gnsa 3A0)

KoHTakt
Has
paboTta

Mp.
(vaceol)

CP
(vaceol)

MHHoBAaL,

dopmbl
3aHATUN

dopma
TekyLlero
KOHTpoOns

Pasgen 1. Cuctemsl, NpUHLUNBI CUCTEMHOIO
aHanunsa. CTpyKkTypa u Tunbl
aKcnepmMMeHTasnbHON MHGOPMaLUK.

Tema 1. BBegeHve. Heobxoammbie
CcoCTaBnsoLne, N03BonNsLLmMe
chopmmnpoBaTb 00NacTb 3HAHWS KakK HayKy.
Cuctembl. CTpykTypa, napameTpsl
(xapakTepucTtukn) cuctem. CBONCTBa CUCTEM.
CncTemHbI Noaxoa 1 MPUHLMMNBI CUCTEMHOTO
aHanuaa

Tema 2. OnpeaeneHne CTpyKTypbl
MaTeMaTM4eCcKoro onnucaHms cuctem nbon
NPUPOAbI HA OCHOBaHWW pe3ynbTaToB
CUCTEMHOrO aHanuaa.

Tema 3. Cuctembl n ux mogenu. Tunol
MoAenen, MmeToabl UX Knaccudukaumm,
cBouncTBa moaenen. Maremartmnyeckue
Moaenu. 3tanbl co3gaHus Moaernen.

npaKTI/I‘-IeCKOG 3aHaTmMe. CUCTEMbI U MOOENNMN.

Tema 4. JleTepMUHUCTUYECKUIA U
CcTOXacu4eckuii (BEpOSATHOCTHBIN,
CTaTUCTMYECKUIA, SIMMUPUYECKUN,
PEHOMEHONOMYECKMIN, hOpPManbHbIN)
noaxoapbl K CO3gaHnio MaTeMaTn4eckmnx
mogenen. MNpuHumnbl co3gaHms
MaTemaTU4eCcKux Mmoaenen Ha ocHoBe
[EeTEPMUHUCTUYECKOTO U CTOXaCTUYECKOro
nogxopaa.

MpakTnyeckoe 3aHsaTne. Matematnyeckue
mMmogesnim Ha ocHoBe OeTePMUHUCTUYECKOIo U
CTOXaCTu4yeckoro nogxona.

Tema 5. MeToabl nonyyeHus, aHanmsa u
npeacTaBneHnsi pe3ynbTaToB 3KCNepMMeHTa
Mo M3y4eHuto NoBedeHUss 06beKTa, ABMEHNS,
npotiecca, cuctembl 1 ap. [NporpamMmmHble 1
annapartHble CpeAcTBa NepCcoHanbHbIX
KOMMbIOTEPOB ANg NonyvyeHus,
npeobpasoBaHnsl, XpaHeHUs, oToBpaxeHus n
nepegayn nHgopmMauuu.

Tema 6. ICTOYHWMKM NOrpeLLHOCTEN.
XapakTepucTuka napameTpoB 00bekTa,
SIBMEHMS, npoLecca, CUCTEMbI Kak CriydanHom
BENMYUHbI. Buabl norpelHocTen.
MorpewHoCcTM B NPSMbIX U KOCBEHHbIX
n3mepeHmnsx. 3akoH CrnoxeHns
NOrpeLIHOCTEN.

lMpakTunyeckoe 3aHaTMe. [orpeLlHoCcTu.




Tema 7. 3Tanbl npoBeaeHNs
npegBapuTensHon 06paboTkn pe3ynbTaToB
aKcnepuMeHTa. YncnoBble XxapakTepUCTUKN
BbIOOPKM pe3ynbTaToB U3MepeHui (OLLEHKM
cBoNCTB). MOMEHTbI. XapakTepucTuku
NONOXeHNs n paccesiHus. TpeboBaHud kK
oLeHKam: 3 PEKTUBHOCTb,
COCTOATENTbHOCTb, HECMELLLEHHOCTb.
ToueyHble U UHTepBarbHbIe METOAbI
oueHunBaHuns TeopeTunyeckme
pacnpefeneHus, kak cnocob annpokcumarmm
AMMIMPUYECKUX pacnpeneneHun.

MpakTnyeckoe 3aHaTme. lNpegsaputenbHas
0bpaboTka pe3ynbTaToB 3KCNEPUMEHTA.

Pasgen 2. MpuHUMNbI cpaBHEHUS 3HaYEeHUN
TOYEYHbIX OLEHOK NapameTpoB
(XapakTepuCTUK, NEPEMEHHbIX) 0OHLEKTOB,
CUCTEM, MPOLLECCOB.

ra

Tema 8. CTaTucTMyeckme MeToabl NPOBEPKU
rMnoTes ¢ No3unLMy METOLOB KpUTEpPManbHOro
OLIeHVBaHuS.

I'IpaKqueCKoe 3aHaTue. CtaTtucTnyeckune
MeTOobl NPOBEPKU TMMNOTES.

Tema 9. Kputepum, oCHoBaHHbIE Ha
HopMarnbHOM pacnpegeneHun. Kputepum
cornacus. HenapameTtpuyeckue Kputepumn.
PaHru.

Tema 10. lNpoBepka 0gHOPOOHOCTN 1
BOCMPOM3BOAUMOCTM pe3yrbTaToB
N3MEPEHNI 3HAYEHMI BENNYMH, MAapamMeTPOB,
XapakTepu3yoLLNX CBONCTBA OOBHEKTOB,
cucTeMm, npoueccos, siBrneHnn. Metogbl
BbISIBNIEHWSI TPYObLIX MNOrpeLLHOCTEN,
obBHapyXeHne NpomMaxoB.

I'IpaKqueCKoe 3aHaTue. CtaTtucTnyeckune
MeTOobl NPOBEPKU TMMNOTES.




Pasgen 3. MNMpuHUMNbI yCTAaHOBNEHUS HANMYns
N TUNa CBA3W Mexay napameTpamu,
onncbIBaOLLMMKN CBONCTBA OOBHEKTOB,

cucTeMm, npoueccos, siBrneHnn. Metogbl
KOPPEnSILMOHHOIO N PErpecCnoHHOro
aHanmsa

Tema 11. cnonb3oBaHne MeToaoB
NIMHENHOTO U HENMMHENHOrO KOPPENALMOHHOIO
N PErpPeCcCUOHHOro aHanuaa npu NOCTPOEeHUN
CTaTUCTUYECKUX (CTOXACTUYECKMX,
AMNUPNYECKNX (PEHOMEHOSOTNMYECKMX,
dopmarnbHbIX) MaTeMaTUYECKUX Moaenen
(PYHKLNOHNUPOBAHUSA U ONUCAHNSA CBONCTB
cuctemM, o6bEKTOB, NPOLIECCOB 1 MaTepuanos
nonurpaguyecKkoro NPon3BoOACTBa Mo
pesynbTatam perpecCUoHHOro u
KOppPEensiLMOHHOro aHanm3a. 3HadyeHne
OCTaTKOB Mpu MHTEpNpeTaLun pe3ynbTaToB
perpeccuoHHoro aHanuaa. Belbop
onTMMarnbHON OpPMbl YpaBHEHUS perpeccum.
OueHka TeCHOTbI IMHENHOW N HEMNUHEHOWN
CBSI3MW.

MpakTnyeckoe 3aHsaTmne. Metoapl
KOPPENSILMOHHOIO N PErpecCuoHHOro
aHanuaa.

Tema 12. MHOXeCTBEHHbIN perpecCuoHHbIN U
KOppensLMOHHbIV aHanua. [MNpuHumnb
NMOCTPOEHMST MHOrOaKTOPHBIX AMMNPUYECKMX
mogenen (metogom bpangoHa v ap.).
Mcnonb3oBaHne MeTO40B KOPPENSLMOHHOTO
N perpecCuUoHHOro aHanuaa npu peLueHum
pas3nu4yHbIX 3adad (rpagyvnpoBka
N3MepuUTEnbHBLIX YCTPOWUCTB, OLeHKa U y4eT
CUCTEMATUYECKON COCTaBNsoLWEn 1 ap.).

MpakTnyeckoe 3aHsaTne. Metoapl
KOppPENSALMOHHOrO 1 PErpeCcCnoHHOro
aHanusa npuv peleHnmn pasnuyHbIX 3agau.

PN

Pasgen 4. MNMpuHumnnel punbTpaymm
3KCnepuMeHTanbHON MHGopMaLnn

Tema 13. MNpuHUUNBI NpoBeaeHUsI
cTaTucTmyeckon unbTpaumm (NOTOKOBOW)
nHpopmaumm. OcobeHHOCTH opraHu3auum
3KCnepvMeHTa B criydae HeobxoanmocTu ero
nocneayouien punbTpaLmu.

Tema 14. lNpobnema noTepu Hopmaumnm
npu NpoBeAeHUn bunbTpauum
9KCMEPUMEHTarNbHbIX AaHHbIX.

MpakTnyeckoe 3aHaTMe. CTaTucTmyeckas
¢unbTpaums (N0TOKOBOW) NHpopMaLmK.

ra

WNtoro B cemecTpe (Ha kypce ansa 3A0)

48

69

KoHcynbTauum 1 npoMexyTodHas attectaums
(Ok3ameH)

2,5

24,5

Bcero koHTakTHas pabota u CP no
AvcuMnvHe

50,5

93,5

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoeKTnpoBaHne y‘-le6HbIM nnaHom He npeayCcMoOTpeHo




5. ®OH} OLIEHO4YHbIX CPEACTB ANA NMPOBEAEHUA MPOMEXYTOYHOM ATTECTALIUKU

5.1 OnucaHue nokasareneun, KpUTepMeB U CUCTEMbI OLLeHUBAHUA pe3yfibTaToOB 00y4YeHuUs
5.1.1 NokasaTenu oueHUBaHUA

Kopn HanmeHoBaHWe oueHOYHOro
lMokasaTenu oueHnBaHUA pe3ynbTaToB 0bydeHus
KoMneTeHummn cpencTtea
dopMynunpyeT OCHOBHbIE NpaBuKIia aHann3a faHHbIX, HeoOXoanMbIX ans
npoBefeHNs Hay4YHo-UccneaoBaTenbCckonm paboThbl.
Bonpockl ycTHOro
OMK-1 BbibpaeT meToabl aHanu3a AaHHbIX Anst 06paboTkn pe3ynbTaToB cobecenoBaHus
Hay4YHO-MccnengoBaTeNbCKON paboThl. [MpaKTKko-OpNEHTUPOBAHHLIE
3apaHua
MpaBunbHO NPUMEHSIET METOAbI aHanu3a AaHHbIX U AaeT 00bsACHeEHMe
NnonyyYeHHbIM JAaHHbIM.
[aeT xapakTepuCTNKy NepcneKkTMBHbIM TEXHONOMNAM
nonurpadu4eckoro NponM3BOACTBA U OCHOBHbLIM HanpaBeHUsIM
a3BUTUA NoNUrpacdrUYeckoro pbiHka.
P pacp P Bonpochkl ycTHOro
cobecefoBaHus
Or1K-2 OnpepensieT KOHKYPEHTOCMOCOBHOCTb M NEPCNEKTUBHOCTbL Pa3fMyHbIX
o [MpaKkTKo-OpNEHTUPOBAHHLIE
TEXHONOorMn nonurpadmnyeckoro NPon3BoLCTBa.
3apaHua
AHanmampyeT NepcnekTMBHOCTb NPUMEHEHNST Pa3NNYHbIX
VWHHOBALMOHHbIX peLleHnin B obnacTtu nonvrpadumn.
dopmMynupyeT 1 06BbACHAET BO3MOXHOCTM UCMOSb30BaHNUS Pa3NIUYHbIX
CcnocoboB aHanM3a AaHHbIX AN peLleHns pasnnyHbIX
npodeccnoHanbHbIX 3aaad.
poc A Bonpochkl ycTHOro
cobecenoBaHus
OlK-3 OnpepgensieT BapMaHThbl UCMNONb30BaHMA METOAOB aHanmsa AaHHbIX Ang
MpakTnko-opMeHTUPOBaHHbIE
pelleHns pasnnyHbIX NpodeccroHarnbHbIX 3aaay.
3apaHusa
MprnmeHsieT NnpodeccrnoHanbHoe nporpaMMmHoe obecnedeHns ans
006paboTkM pe3ynbTaToB Hay4YHO-UCCenoBaTENbCKOM paboThl.

5.1.2 Cuctema n KpuTEpUn OLleHMBaHUSA

KpuTepun oueHnBaHUA COPMUPOBAHHOCTY KOMMNETEHLMI

LLikana oueHuBaHus
YcTHOe cobecenoBaHue lMucbMeHHas paboTa

MonHbIN, ncyepnbiBaOLWUN OTBET, ABHO
JEMOHCTPUPYIOLLMIA rNy0oKoe NOHUMaHue
npegMeTa 1 LUMPOKYH 3pyanLnio B
oueHuBaemMou obnacTtu, ymeHve
NCNonb3oBaTb TEOPETUYECKME 3HAHMSA AN
peLLeHnst NPaKTUYEeCKMX 3agau.
YuutbiBatoTcs 6annbl, HaKoMNfeHHbIE B
TeYeHne cemecTpa.

5 (oTnnyHO)

OTBET NOHLIN U NPaBUIbHbIN,
OCHOBaHHbI Ha NpopaboTke BCex
obsa3aTenbHbIX UICTOYHUKOB MHpopMaLmu.
Moaxon kK matepuany oTBETCTBEHHbLIN, HO
JonylleHbl B 0TBeTax HebonbLune
MOrpeLIHOCTH, KOTOPbIE YCTPAHSIOTCS
TONbKO B pe3ynbTaTe cobecenoBaHus
OTBeT CTaH4apTHbIN, B LEENOM
KayecTBEHHbIN, OCHOBaH Ha Bcex
0ba3aTenbHbIX UICTOYHUKAX MHGOpMaLnN.
MpucyTcTBYOT HEGonbLUKE Npobenbl B
3HaAHUSX UNN HECYLLIECTBEHHbIE OLLIMOKN.
YunTbiBatoTcs 6annbl, HaKOMNMEHHbIE B
TeyeHne ceMecTpa.

4 (xopoLwuo)

OTBeT BOCNpOM3BOAUT B OCHOBHOM TOSbKO
NeKUMoHHble maTepuansl, 6e3
camocTosTensHon paboTbl ¢
pekoMeHA0BaHHOW NuTepaTypoun.
[eMoHCTpupyeT NOHNMMaHue npeameTa B
3 (yooBnetBopuTenbHO) | LENOM Npu HemonHbIX, cnabo
aprymMeHTUpOBaHHbIX OTBETAX.
MpUCYyTCTBYIOT HETOYHOCTU B OTBETAX,
npo6enbl B 3HaHWSX MO HEKOTOPbIM TEMaM,
CyLLeCTBEHHbIE OLWMOKKM, KOTOpble MOTyT
ObITb HaAEHbI M YaCTUYHO




yCTpaHeHbl B pe3dynbTate cobecenoBaHns
OTBET HEeMnormnHbIN, OCHOBAHHbIN TONbLKO Ha
NEKUMOHHbIX MaTepuanax. [pn noHnmManum
CYLLHOCTM NpegmeTa B Leflom —

npobenbl B 3HAaHUSAX cpa3sy Mo HECKOSbKUM
TeMaM, CyLLLEeCTBEHHbIEe OLINBKM,
yCTpaHeHWe KOTOpbIX B pe3ynbTate
cobecenoBaHus 3aTpyaHEHO.
YunTbiBatoTcs 6annbl, HakOMNMeHHbIE B
TeyeHne ceMecTpa.

2 (HeyLI,OBJ'IeTBopI/ITeJ'IbHO) oTAeNbHble KoHUenunn gucumnnimnHbl.

HecnocobHoCTb OTBETUTL Ha Bonpoc 6e3
NMOMOLLM 3K3aMeHaTopa. He3HaHne
3HAYUTENbHOWM YacTu NPYHUMAMANBHO
Ba)XHbIX 9/1IEMEHTOB AUCLMMIUHDI.
MHoro4ncrneHHblie rpybbie owmnbKn.
HenoHumaHue 3agaHHOro Bonpoca.
HecnocobHocTb cchopMynmpoBaTb XOTs Obl

MonbITka cnUcbIBaHUSA, NCMOMNb30BaHNUS
HepaspeLLEHHbIX TEXHNYECKNX YCTPONCTB
UM Nonb30BaHWsA NOACKA3KOW APYroro
YyernoBeka (BHE 3aBUCUMOCTU OT
YCMELHOCTM TakoW NOonbITKN).

He yuuTbiBatoTCA 6annbl, HAaKONMEHHbIE B
TeyeHne ceMecTpa.

5.2 TunoBble KOHTPOJIbHbIE 3aA4aHUA UMK UHbIE MaTepuarbl, HeO6xoAMMbIe ANl OLLeHKU 3HAHUWA, YMEHUH,
HaBbIKOB U (UNK) ONbiTa AEATENbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n |

®opMynMPOBKM BOMNPOCOB

Cemectp 1

Cuctemsl: onpepenexHune, obwas XapakTepucTtuka, CTpyKTypa. anHLI,MﬂbI NOCTPOEHNA MaTeMaTU4eCKnx
MOZEenNen CroXHbIX CUCTEM.

Cuctemsl: onpepenexHune, obwas XapakTepucTtuka. CuctemHbIV NOgXxo4 K NOCTPOEHUIO MaTeMaTUHECKNX
MoZerien CroXHbIX CUCTEM. OTanbl aHanm3a u CMHTe3a.

WccnepoBaHne cuctem, 00bHEKTOB, MPOLECCOB U ABMEHUIN METOAAMWN MaTEMATUYECKOrO MOAENMPOBaHMS.
Knaccudukaumsi cuctem, 00LeKTOB, MPOLECCOB, ABMEHUI U UX MOLENEN B 3aBUCMMOCTM OT BHYTPEHHUX
CBOWCTB 0b6bekTa uccrnegoBaHus.

WccnepoBaHue cucteM, o6 LEKTOB, npoueccos U ABNEHW MeTogaMm MaTeMaTU4eCcKoro MogenmpoBaHUA.
KJ'IaCCVICbVIKaLWIﬂ cucteM, 0ObEKTOB, npoueccos, SBNEHU U X Modenen B 3aBUCUMOCTU OT BHYTPEHHUX
CBONCTB 0ObeKTa uccnegoBaHus 1 3agadv nccnegoBaHus.

WccnepoBaHue cucteM, o6 LEKTOB, npoueccos U ABNEHW MeTogaMm MaTeMaTU4eCcKoro MogennpoBaHUA.
Knaccmcbmxaum;l cucTteM, 0OBLEKTOB, npoLeccos, SABMEHUI U UX MOAENEN B 3aBUCMMOCTM OT MeToaa
nccnenoBaHuA.

O6Lwasa xapakTepucTuka YMCIEeHHbIX MeToAoB. [MoHATME CXOAMMOCTU N YyCTONYMBOCTM MeToaa. Ownbku,
BO3HMKalOLLME NpU OpraHn3auumn ntTepaTMBHbIX BblYMCAEHUA. MalUWHHBIV HYMb U CNOCOBbI (aNropuUTMBbl) €ro
BbluMcrieHns. Ownbka okpyrneHus, yceveHus (otbpacbiBaHus).

CBOWCTBa CUCTEMbI: CIIOXXHOCTb, HAAEXHOCTb, YCTONYMBOCTb, MOMEXO3aALLMLLEHHOCTb, YyBCTBUTENBHOCTb,
ynpaBnsemMocTb 1 T.4. [oHATNE 3IMEPOKEHTHOCTM U MHTEPIKTHOCTU. ([okasaTb Ha NPOM3BOSLHO BbIGPAHHOM
npumepe).

3neMeHT cMCTeMbl, onepaTop, UX XapakTepucTuku. CTpykTypa cucteMbl. CnocoGbl MOCTPOEHUS
AETEPMUHUPOBAHHBLIX MOAENEN PasrmyHbIX CUCTEM.

CtpykTtypa cuctembl. OCHOBHbIE TUMbI CBSA3EI MEXIY dreMeHTaMu: nocrnenosarternbHble, napannenbHble,
nocrneaoBaTenbHO - 06BoAHbIE, 0BpaTHbIe.

10

Knaccmcbmxaum;l nepemMeHHbIX BEJTUYNH, XapaKTepPU3yrnLnx pa60Ty CUCTeMbl: BXOAHbl€, BbIXOOHbIE,
NPOMEXYTOYHbIE NEePeMeHHbIE, paCYeTHbIe (VICKOMbIe) nepemMeHHbIe.

11

WccnepoBaHne cuctem, 00bHEKTOB, MPOLECCOB U ABMEHUIN METOAAMWN MaTEMATUYECKOrO MOAENMPOBaHMS.
Knaccudukauma mogenen cuctem.

12

Knaccudukauns mogenen cuctem, 00bLeKTOB, MPOLIECCOB U SABMEHUN. (M30MOpdHbIE, HEM3OMOPMHbLIE UMK
romoMopdHble moaenu). TpeboBaHUs K MOAENM B 3aBUCMMOCTM OT 3afa4um uccriegoaHus. MeToabl
YCTaHOBIEHNS1 aeKBaTHOCTN MOAENMN.

13

KJ'IaCCVICbVIKaLWIﬂ MoZenen cuctem, 06GbEKTOB, npoueccos 1 ABMNEHUN. ,D,eTepMVIHVIpOBaHHbIe n CTOXactn4veckume
mogenu. O60o6LLeHHbIE N CMEeLLaHHble MOAENN. Tpe6OBaHI/IF| K Moaenn B 3aBUCMMOCTU OT 3adauun
nccnegosanus. Cnocobbl YyCTaHOBJIE€HNA aAeKBaTHOCTU Moaenn.




,D,eTepMVIHVIpOBaHHbIe mogenu. anHLI,MﬂbI cocTaBneHunda ypaBHeHwZ MaTemMaTu4ecKoro onncaHma CUCTem,

14 o
06BLEKTOB, NMPOLECCOB U SABEHWUIA.

KpuTepumn onTMansHOCTU U KpUTEPUKN agekBaTHOCTM. MeToabl yCTaHOBINEHUS aAeKBaTHOCTU CTOXaCTUYECKON
Moaenu.

15

Kputepun agekBaTHOCTM MateMaTUYeCcKon Modenu. AHanm3 u ycTpaHeHue NpudvH HeadekBaTHOCTM
16 mMaTemMaTuyeckux mogenei. Micnonb3oBaHune akcnepumeHTanbHo MHpopmaLum aAns Koppekuum napaMmeTpos
mMaTeMaTU4eckoin Moaenu.

NHTepnonupoBaHue (aKkcTpanonuposaHue) nonmHomamu. O6paTHoe MHTepnonupoBaHue, cy6TabynmposaHme.
17 TOYHOCTb NPY UHTEPMONUPOBAHNUM 1 SKCTPaNonMpoBaHun. MNpeanoXuTb OOuH US NPUMEPOB UCMONb30BaHKA
[AaHHoro mMetoga.

18 WHTepnonvpoBaHue (3KCTpanonMpoBaHue) cnnanHamum.

CroxacTuyeckue (ctaTtucTuyeckue) Moaenu. SneMeHTbl Teopum oMGOoK. AGCOMNIOTHLIE M OTHOCUTESbHbIE
19 norpeLlHocTU. MorpeLHOCTM B KOCBEHHBIX M3MepeHuax. CriyyaiiHble U cucTemaTuyeckme owmbku. Metoabl
OLIEHKWN cucTeMaTuyeckon coctaensatollein. PaHgommusaums.

20 Annpokcumaums pesynbTaTtoB aKcnepumMmeHTa. JInHeriHaa annpokcumaums. Y4eT BeCOBbIX KOah(prLMEeHTOB.

CTtoxacTtuyeckue (ctatuctudeckme) mogenu. NpepeapurtenbHast 06paboTka akcnepuMeHTanbHbIX AaHHbIX.
21 BbluncneHne xapakrepucTuk amnmpuyeckmx pacnpegenerni. MomeHTbl. OTceB rpybbix NOrpeLHoCTEN.
MpoBepka 0AHOPOAHOCTU PE3yNbTAaTOB U3MEPEHUNA.

AI'IﬂpOKCVIMaLI,I/IFl pe3ynbTaTtoB 3KCNepnuMeHTa. MonuHomMuanbHas annpokcnmauuna. YyeT BecoBbIX

22 KO3(pPMLMEHTOB.

23 CroxacTtuueckue (ctatuctnyeckue) mogenu. ObpaboTka pesynbTaTtoB akcnepumeHTa. [NocTpoeHue mogenu.
MNpoBepka ageKkBaTHOCTU MoAENM.

24 MeToabl hvnbTpauum pe3ynbTaTtoB aKCNepMMeHTa (CpaBHUTENbHAas XxapakTepucTuka). NMpobnema nckaxeHus un
yTepu nidopmaumm B npowecce punbTpaLumn.
CroxacTtuyeckue (ctatctuyeckme) mogenu. ObLyas xapakTepucTmka MeTooB MHOXECTBEHHOIO

o5 perpeccuoHHoro aHanmaa. CtoxacTuyeckas cBsisb. Perpeccusi. YpaBHeHNE MHOXECTBEHHOWM perpeccum.

CraTtncTnyeckoe oLeHMBaHNe MHOXECTBEHHOW perpeccumn. PerpeccnonHbIi aHanus npy u3ydeHnn noseaeHus
cucTeM, 06BEKTOB, MPOLIECCOB U ABNEHWIA.

26 O6Luas xapakTepucTka MeToaoB (hunbTpaLuy pe3ynbTaToB aKkcnepumeHTa. MeToa GroYHOro ycpeaHeHus.

CroxacTtuyeckue (CTaTVICTVI‘-IeCKVIe) moaenu. Obwas XapakTepucTuka MeTtoaoB KOppenauMOHHOro aHannaa.
CroxacTtuyeckas cBs3b. MHOXeCcTBEHHas Koppenauus. CraTtuctmyeckoe oueHnBaHNe MHOXEeCTBEHHON
Koppenauun. MHOXeCTBEHHbIN KOppeJ'IﬂU,VIOHHbIVI aHanus npu ndyvyeHnn noseeHuna CUCTem, 0ObEeKTOB,
npoueccos 1 ABMNEHUN.

27

28 O6Lwan xapakTepucTka MeTogoB hunbTpaumm pesynbTaTtoB akcneprmMmeHTa. MeTtoa "ABMXKyLLEerocs okHa".

CroxacTuueckue (ctaTuyeckue) mogenu. JNinHenHas perpeccusi. YpaBHeHue nuHeiiHomn perpeccun. OueHka

29 nunHerHocTun perpeccun. (lMokasatb Ha NPON3BOSIbHO BbIOPaHHbLIX NPUMepax).

30 Obuwasn xapakTepucTnka MetToaoB dunbTpaumm pesynbTaToB akcnepmumeHTa. Meton nonMHOMUANBHOMO
crnaxuBaHus.

31 CTtoxacTuyeckue (ctatuctudeckme) mogenu. HenmHenHas napHas perpeccus. OueHka TECHOTbI HEMMHENHOWN
cBsA3n. TpaHcUeHOeHTHas perpeccus.

32 CroxacTtuyeckue (ctatuctudeckme) mogenun. ObpaboTka pesynbTaToB aKkcnepumeHTa. [llocTpoeHne mogenu.
OueHka agekBaTtHocTM mogenu. (ObLwas cxema).

33 CroxacTu4yeckne (ctaTtucTuieckne) mogenu. HenvHerHasi napHas perpeccus. YCTaHOBINEHNE TECHOTHI

HENVHENHON CBA3W NPUBEAEHUEM K NIMHENHOMY BUAy. (lokasaTb Ha NPOM3BOSIbLHO BbIOPaAHHbLIX NpUMepax).

34 MeToabl hunbTpauun pesynbTaToB IKCNepUMeHTa (CpaBHUTENbHAsA XapakTepucTuka).

35 Mpobnema nckaxxeHus n ytepun nHdopmauumn B npouecce unbTpauum.

5.2.2 TunoBble TeCcTOBble 3a4aHUSA

He npegycMoTpeHsbl
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3aaHUA (3agayu, Kenchbl)

1. JaHo: pesynbTaTbl 20-KpaTHbIX M3MEPEHWI BENUYUHBI APKOCTU 17-r0 nonsi rpagaumoHHON WKanbl (MCXOOHble
JaHHble BblJalTCsa Mo BapuaHTam).

Monb3ysicb 3HAYEHMAMU aCUMMETPUM N SKCLLeCca, MPOBECTU aHaNN3 COBOKYMHOCTU 3NIEMEHTOB BbIOOPKN Ha
HOpMarnbHOCTb 3aKoHa pacnpeaeneHus.

2. MpeanoxunTb NnaH NonHoro hakTopHOro 3KCnepmMMeHTa no U3yyYeHuo NoBeAEeHUS nccreayemMon CUCTeMB,
XapaKTeprsyemon Hannunem AByX BXOOHbIX yNpaBnaeMbIX NepeMeHHbiX ((pakTopoB, MPU3HAKOB) 1 OAHOW BbIXO4HOW
nepemMeHHOW, OTKIMKOM (MepeMeHHON COCTOSIHUS, OYHKLUMEN OTKINKA).

5.3 MeToauyeckne matepuanbl, onpegensiowme npoueaypbl OLeHUBaHUA 3HAHUW, YMEHUN, BNageHun (HaBblKOB
1 (MNK) NpaKkTU4eCKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arollerocs K NpomMexXyTo4HOM aTtTecTauum 1 Nopsaok NMMKBUAALNM akageMUYecKomn
3a40JKEeHHOCTH

MpoBegeHve NPoOMEXYTOYHON aTTecTaluumn pernameHTMpPoOBaHO NokanbHbIM HOpMaTUBHbLIM aktom CI6IYITaA
«lNonoxeHne o NpoBeAeHNM TEKYLLEro KOHTPOMS YyCreBaeMoCTU 1 NPOMEXYTOYHOM aTTecTaumny oby4aroLmxcs»




5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOMW aTTecTauuMm No gucumnimnHe

YcTHas + lMNucbmeHHas

KOMI'IbIOTepHOG TecTnpoBaHune

5.3.3 Ocob6eHHOCTU NpoBeaAeHUs1 MPOMEXYTOYHOM aTTecTauum nNo gUCUUnIIMHe

|-|pl/| nposegeHunn 3k3aamMeHa BpemMd, OTBOAMMOE Ha NOAroTOBKY K OTBETY, COCTaBJIAET He oonee 40 MyH. Onsa
BbINOJIHEHNA NMPAKTUYECKOro 3agaHus 06yqarou.|,emy HeobxoauMo MEeTb KOMMbIOTEP, TaKXe eMy npenocTtaBndaeTca
Heobxoaumas cnpaBso4HasA VIHdDOpMaU,VIﬂ (BKJ'IIO‘-IaFl BO3MOXHOCTb NMOJIb30OBaHUA peCypCcaMu B JNTOKaJ1bHbIX U rnobanbHbIX
KOMMbKOTEPHbIX cemx). CoobLeHne pe3ynbTaTtoB 06yqa+ou.|,emyc;| npon3BoanTCcAa HenocpeaCTBeHHO nocrne yCTHoro

oTBeTa.

MHas

6. YYHEBHO-METOAUYECKOE U UH®OPMALIMOHHOE OBECIMNEYEHUE OUCLIUMIINHDI

6.1 YyebHasa nutepaTtypa

ABTOp 3arnasue MN3paTenbcTBO | [loa n3gaHusa | Ccbinka
6.1.1 OcHoBHas y4ye6Hasa nutepaTtypa
MHatiok C. IM. MeTogbl nnaHupoBaHuna http://publish.sutd.ru/
3KcnepmMMeHTa Cne.: crneryntg 2019 tp_ext_inf_publish.ph
p?id=20199239
MHatiok C. IM. OcHoBbI aHanmaa gaHHbIX http://publish.sutd.ru/
crne.: crieryntn 2019 tp_ext_inf_publish.ph
p?id=20199236
6.1.2 lononHuTenbHas y4yebHas nutepartypa
Kosensb, A. A. VH)XeHepHble acnekTbl XenesHoropck: http://www.iprbooksh
MaTeMaTU4ecKoro Cubupckas noxapHo- 2017 op.ru/66909.html
nnaHMpoBaHUA cnacaresibHas akagemumd
3KcnepuMMeHTa MC MYC Poccun
MeneguHa, T. B., MeTogbl nnaHupoBaHua n CaHkT-lMNeTepbypr: http://www.iprbooksh
HDaHnna, M. M. 00paboTkM pe3ynbLTaToB Yuusepcutetr UTMO, 2015 op.ru/67290.html

Hay4HbIX nccnegoBaHun

MHcTuTyT Xonoaa u
BuoTexHonorumn

6.2 MNepe4yeHb npodeccMoHanbHbIX 6a3 AaHHbIX U MH(OPMALMOHHO-CNPABOYHbLIX CUCTEM
PedepaTtuBHas n cnpaBoyHasn 6a3a AaHHbIX peLeH3npyeMon nutepatypbl Scopus [OnekTpoHHbIn pecypc]. URL:

https://www.scopus.com

MopTan gnsa oduumansHoro onybnmMkoBaHua ctaHaapToB PegepanbHOro areHTCTBa No TEXHUYECKOMY
perynupoBaHuto n metpornorumn [AnekTpoHHbIn pecypc]. URL: http://standard.gost.ru/wps/portal/
[OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

OneKkTpoHHO-0MbnMoTeyHas cuctema IPRbooks

6.3 I'Iepeqel-lb NIMLEH3UOHHOro U cBO60AHO pacnpocTpaHaeMoro nporpamMmmMmHoro obecneyeHus

MicrosoftOfficeProfessional
Microsoft Windows
MATLAB

6.4 OnucaHue maTepmanbHO-TEXHUYECKON 6a3bl, HEOOXOAMMOW ANA OCyLleCTBNeHNA obpa3oBaTeNnibHOro

npouecca no gucunninunHe

AyauTtopusi

OcHalleHune

MyJ'IbTVIMe,D,VIIZHOG o6opy,qosaH|/|e, KOMMbOTEPHaAA TEXHNUKA C BOSMOXXHOCTbIO NOAKIIOYEeHUA K

KomnbtoTepHbIii knacc | cetn «MHTepHeT» 1 obecneveHnem 4OCTyNa B 3NEKTPOHHY UHGOPMALIMOHHO-

obpasoBaterbHyo cpeay

YyebHas ayautopust

CneumnanuavipoBaHHas mebenb, Aocka
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