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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb amcumnnuubl: CdhopmmpoBaTb komneTeHumm obydatouwlerocss B 06rnactM OCHOBHbIX METOOOB W
CPEACTB Hay4HbIX MCCNedoBaHWW, OCHOBAHHbIX Ha WCMOMb30BaHUM CUCTEMHONO MOAXOA4a nMpu  aHanuse,
NPOrHO3NPOBaHNN NOBEAEHUS, YCTAHOBIEHUS HanMuns, TECHOTbI U POPMbl CBSI3EN Mexay napameTpamu, daktopamu,
NepeMeHHbIMKN, XapakTepuaylownmMmn QYHKLMOHMPOBAHME U CBOWCTB cUCTeM, OOBEKTOB, MpoLEecCoB M maTepuarnos
nonurpadmn4eckoro Npon3BoaCcTBa U .

1.2 3apauv AUCLUUNNUHBI:

HayunTb npoBegeHunto rpamMoTHOM OLEHKM (QYHKLUMOHUPOBAHUSA M CBOWCTB CUCTEM, OOBEKTOB, MPOLIECCOB U
MaTepuanoB nonmrpadruyeckoro NPon3BoOACTBa C NO3NLUIN CUCTEMHOMO NOAX04a U CUCTEMHOIO aHanmaa.

O3HakoMUTb C NpUHLUMNaMN U 0COBEHHOCTAMM UCNONb30BaHMSA annapaTHbIX U NPOrpaMMHbLIX CPEACTB Ha aTanax
nonyyeHusl, npeaBapuTenbHOM 00paboTKM M MOCNeayloLWero aHanvM3a AaHHbIX O MOBEAEHUM U CBOWCTBAX CUCTEM,
00bEKTOB, NPOLECCOB N Matepuanos nonurpadnyeckoro NpoM3BoOACTBa.

OsHakoMnTb C MeTogamMu  npenBapuTenbHOM  obpaboTkMm  aKcnepumeHTanbHOW  MHopmauum o
YHKLUMOHMPOBAHMM U CBOMCTBAX CUCTEM, OOBEKTOB, NPOLIECCOB M MaTepmarnos nonmrpadnyeckoro Nnpon3BoacTBa.

CdopmmpoBaTbe MNpeacTaBrieHMe O COBPEMEHHbIX NoAXO04aX K KOPPEKTHOW WHTeprnpeTauun pesyrbTaToB
KOMMbIOTEPHOrO 3KCNepMMeHTa.

Pa3BuTb HaBblkKM YCTAHOBMEHMS Hamnuunsi, TECHOTbl U (pOpMbl CBA3en Mexay napameTpamu, dakropamw,
NEePEMEHHbIMWN, XapakTepPM3YLWNMN (YHKLMOHMPOBAHME U CBOWCTB CUCTEM, OOBLEKTOB, MPOLECCOB M MaTepuarnos
nonurpadun4ecKkoro NpoM3BoACTBa.

PackpbiTb OCHOBbI METOLOSIOMMN NPOBEAEHMSA PacYeTHbIX UCCrefoBaHWIA A1 NPOrHO3MPOBaHUS BO3MOXXHOIO
N3MEHEHMs1 (DYHKUMOHMPOBaAHUS M CBOWCTB CUCTEM, OOBLEKTOB, MNPOLECCOB M MaTepuarnoB nonurpadmyeckoro
NpPOM3BOACTBA NO pe3ynbTaTaM PerpecCMOHHOrO U KOPPENSLMOHHOIO aHanumaa.

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroTOBKe 06y4aloLwerocs:

MpenBapuTenbHasi NOAroToOBKa NpegnonaraeT co3gaHne OCHOBbI AN POPMUPOBAHUSA KOMMNETEHLMIN, YKa3aHHbIX
B M. 2, NPU N3y4eHNN GUCLUMIINH:

MaTemaTtunyeckoe mogenupoBaHue

PenpoayKunoHHbIe NpoLieccsl

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMINHDbI

OlNK-1: Cnocob6eH ncnonb3oBaTb COBPeMeHHble AOCTUXEHUA HayKu U MHHOBaLMOHHbIe pa3paboTku B
NpaKkTU4ecKon feAaTerIbHOCTU, aHaNIM3UPOBaTb U CUCTEMaTU3UPOBaTb OTEYECTBEHHYIO U 3apy6eXHYHo
Hay4HO-TeXHUYECKYy UH(hopMmauuio B o6nacTm co3gaHma nonurpadmyeckon NpoayKLMU U yNakoBKU Ans
TOBapoOB HapOAHOro NoTpe6neHus
3HaTb: OCHOBbI MCMOMb30BaHWUS MPUHLUMMNOB aHanu3a AaHHbIX AN PeLleHUs NOCTaBMNEHHbIX 3adad npu nposeaeHun

NCcCnegoBaHUM U CO34aHMM HOBbIX HanpaBNeHUN B CBOEW paboTe

YMeTb: NpUMEHATb MeToAbl MHTepnpeTaumMm pesynbTaToB aHanu3a LaHHbIX ONs PelleHMs NOCTaBfeHHbIX 3agad no
TemMaTuke nccrnenoBaHus

BnapgeTb: HaBblkaMy aHanM3a AaHHbIX ANS pelleHns NoCTaBneHHbIX 3aaay Npy NPoBeaeHUN UccrenoBaHum

OlNK-2: Cnoco6eH aHanM3nMpoBaTb U UCNOSIb30BaTb 3HAHMA hyHAaAMeHTanbHbIX HAyK NPU NPoBeAeHUN
nccrnegoBaHUM U CO34aHUN HOBOM KOHKYPEHTOCNOCOOHOM nonurpadmveckom NpoayKLUMN U YNaKOBKU

3HaTb: OCHOBHblE HanpaBfeHUs pPasBUTUA TEXHOMOMMA  nonurpacmMyeckoro M ynakoBOYHOrO MNPOM3BOACTBA,
HanpaB/EHNsi CO30AaHUS HOBbIX BUAOB NPOAYKUMK
YMeTb: MCNonb3oBaTb 3HaHWS yHAAMEHTamnbHbIX Hayk A1 OLUEHKM MepCrneKkTUB UCMOMb30BaHUS  PasfNyHbIX
TEXHOMOrN NPON3BOACTBA NPU CO30AHUN HOBOW KOHKYPEHTOCNOCOBHOM nonurpadnyeckor NpoayKUMm U yrakoBKu
BnageTb: HaBblkamMy NpPOBeOEHUsI NCCRefoBaHNA U FPaMOTHON 06paboTkM MX pe3ynbTaToB MO OLIEHKE BO3MOXHOCTEMN
yrnpaBneHnsi KayecTBOM LUMPOKOrO ChekTpa nonurpadnyeckon npoaykuum, a Takke MPOMbIWSIEHHbIX W34enun,
NPOM3BOANMBIX C UCMOMb30BaHNEM Pa3NMYHbIX NEYaTHbIX TEXHOMOMMI
OlK-3: Cnocob6eH aHanM3npoBaTb, 0606LWWaTh M ycTaHaBNMUBaTb 3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
nonurpacduyeckom NpoayKUnn, n3aenum, N3rotaBnmBaeMbiX C NPpUMeHeHneM nonurpadmyeckmx TeXHONorum,
Npyu U3MEHEHUU TEXHOSIOrM4YeCKUX NnapamMeTpoB UX U3FOTOBNEHUA
3HaTtb: MpuHUUNBI U OCOBEHHOCTN WCMONbL30BaHUSA METOAOB aHanusa AaHHbIX NpY NPoBeAEeHWM MCCriefoBaHUMM Mo
N3YYEHUIO N ONTUMM3ALIMM NPOLLECCOB NONUrpadnMy4eckoro 1 ynakoBo4YHOro NpovM3BoACTBa
YMeTb: BbLIOMpaTh MeTOAbl U CpPeAcTBa aHanv3a [AaHHbIX Afs UCCrefoBaHWMst MPOoLEecCoB nonurpaduyeckoro u
yNakoBOYHOro Npov3BOACTBa
BnageTb: HaBblkaMy rPamMOTHOW OLEHKM pe3yrnbTaToB MPUMEHEHUSA COBPEMEHHbIX MOLAXOAOB K aHamnu3y AaHHbIX Mnpu
npoBefeHnn nccnegoBaHus B obnactu nonmrpadmyeckoro n ynakoBOYHOro Npon3BoacTea




3 PE3YJIbTATblI OBYYEHUA MO ANCUUNNUHE

HaumeHoBaHWe u cogepxaHue pasgenos,
TEM U y4ebHbIX 3aHATUN

CewmecTtp
(kypc onsa 3A0)

KoHTakT
Has
pabota

Mp.
(4achbl)

CP
(4achbt)

MHHoBAaL,

dopmbl
3aHATUN

dopma
TeKyLlero
KOHTpOns

Pasgen 1. Cuctemsbl, NpMHLUNBI CUCTEMHOIO
aHanusa. CtpykTtypa " TUMbI
3KCNepuMeHTanbHON MHGOPMaLIUW.

Tema 1. BeeneHue. Heobxoaumele
cocTaBnsoLue, no3BonsLLme
chopMmpoBaTh 0611acTb 3HAHWS KaK Hayky.
Cucrtemsil. CTtpykTypa, napameTpbl
(xapaKTepucTmku) cucTem. CeolicTBa
cuctem. CnUCTEMHBI MOAXO4, M NMPUHLMNbI
CUCTEMHOrO aHanuaa

Tema 2. OnpegeneHne  CTPYKTYpbl
MaTeMaTU4eCcKoro onMcaHns cuctem nodon
npupodbl Ha OCHOBaHMU  pesynbTaToB
CMCTEMHOr0O aHanusa.

Tema 3. Cuctembl M ux mogenun. Twunbl
Mogenen, MeTodbl MX  Knaccudukauum,
CBOMCTBA Moaenen. MartemaTtnyeckue
Moaenu. OTanbl co3gaHnsa Mmoaenen.
MpakTnyeckoe  3aHATME. CuCTEMbI U
Moaenu.

Tema 4. [eTepMnHUCTMYECKNIA 7]
CTOXacu4eCcKum (BEPOATHOCTHBIN,
CTaTUCTUYECKUN, AMMUPUYECKNN,
(EeHOMEHOTOrMYECKUH, dopmManbHbIn)
nogxodbl K CO34aHUK MaTeMaTU4ecKunx
Moaenemn. MpuHUMNGI co3gaHusi
MaTtemaTU4Yeckux MOAenenm Ha OCcHOBe
OETEPMUHUCTUYECKOTO U CTOXACTUYECKOro
nogxopaa.

MpakTtnyeckoe 3aHATHE. MaremaTudeckue
MOAENM Ha OCHOBE AETEPMUHUCTUYECKOIO U
CTOXaCTM4YEeCKoro noaxoaa.

Tema 5. MeTogbl nonyyeHus, aHanmsa wu
npeAcTaBreHus pes3ynbTaToB
3KCMepuMMeHTa Mo U3ydeHWo noBeaAeHus
obbekTa, ABneHus, npouecca, CUCTEMbI U
ap. MNMporpammMHblie 1 annapaTHble cpeacTea
nepcoHarnbHbIX KOMMNbIOTEPOB ans
nonyyeHusi, npeobpasoBaHusl, XpaHeHUs,
oTo6paxeHns 1 nepegadun nHpopmaumun.

Tema 6. WCTOYHMKM  MOrpeLliHOCTEN.
Xapaktepuctnka napameTpoB 0bObekTa,
SABNEHNs, npotiecca, CUCTEMbI Kak
cny4anHom BEMNUYMHBL. Buabl
norpelHocTen. MorpelwHoCcTn B NpAMbIX U
KOCBEHHbIX M3MepeHUsX. 3aKOoH CroXeHusi
MorpeLUHoOCTEN.

MpakTnyeckoe 3aHsTHe. [lorpelHocT.




Tema 7. OTanbl NpoBeaeHUs NpeaBapUTENbHON
0bpaboTkn pe3ynbLTaTtoB 3KCNepuMeHTa.
Yucrnosble XapaKTepUCTUKK BbIGOPKU
pesynbTaToB W3MEpPeHW (OLEHKU CBOWCTB).
MoOMEeHTbI.  XapaKTepuUCTUKN  MOSNIOKEHUS  ©
paccesHus. TpeboBaHus K OLeHKaM:
3(ppeKTUBHOCTb, COCTOSITENbHOCTb,
HEeCMELLEHHOCTb. ToYeYHble N UHTepBarbHble
mMeToabl OLEeHMBaHNS TeopeTnyeckme
pacnpegeneHus, kak cnocob annpokcumauun
AMMIMPUYECKUX pacnpeneneHmn.

Mpaktnyeckoe 3aHaTMe. [lpegBapuTenbHas
0bpaboTka pe3ynbTaToB 3KCNEPUMEHTA.

Pasgen 2. lMpuHUUNbLI CpaBHEHUA 3HAYEHWUN
TOYEYHbIX OLIEHOK napameTpoB
(xapakTepuctuk, NepeMeHHbIX) OOBbEKTOB,
CUCTEM, MPOLECCOB.

ra

Tema 8. Ctatucrtnyeckue MeToabl MPOBEPKU
rMnoTes ¢ No3vuMm MEeTOAOB KpUTepuarbHOro
OLEeHMBaHWS.

Mpaktuyeckoe  3aHaTMe.  CraTmuctmyeckue
MeTOAbl MPOBEPKN rMMNoTES.

Tema 9. Kputepun, OCHOBaHHble Ha
HopManbHOM  pacnpegenexHun.  Kputepun
cornacusa. HenapameTpuyeckne  KpuTepum.
PaHru.

Tema 10. [TlpoBepka OOHOPOAHOCTM U
BOCMPOM3BOANMOCTM Pe3ynbTaToB U3MEPEHUN
3Ha4YeHun BEMNNYMH, napameTpos,
XapakTepusyLLnx CcBOMNCTBA 0061beKToB,
cucTteMm,  rnpoueccoB, sABneHun.  MeToabl
BbISIBIEHUSA rpyo6bix norpeLuHocTen,
obHapyxeHne NpomMaxos.

MpakTuyeckoe  3aHATMe.  CTaTUCTUYecKune
MeTOAbl MPOBEPKN rMMNoTES.




Pasgen 3. MNpuHUMNLI YCTaHOBMEHUS HanMyuns
M  Tuna CBA3WM  Mexay napameTpamu,
OMNNCbIBaOLLIMMN CBOMCTBA OOBHEKTOB, CUCTEM,
npoLieccos, ABNEHUN. MeToabl
KOppEensALUMOHHOro 1 PErpecCcnMoHHOro aHanmaa

Tema 11. Mcnonb3oBaHue MEeTO0B
TNMHENHOTro " HENUHEMNHOro
KOppensuMoHHOro " perpecCuoHHOro
aHanusa npuM MNOCTPOEHMU CTATUCTUYECKUX
(cToxacTuyeckux, AMMUPUYECKNX
heHOMEHONOrMYECKmX, dopManbHbIX)
MaTeMaTU4eCKMX Moaenen

(PYHKLUMOHUPOBAHUA W OMUCaHWA CBOWMCTB
cucTeMm, oOBbEKTOB, NPOLIECCOB 1 MaTepuanos
nonurpadunyeckoro Npon3BOACTBA no
pesynbTtartam pEerpeccruoHHOro "
KOpPPEensuMOHHOro  aHanmsa. 3Ha4yeHune
OCTaTKOB MNpW MHTeprnpeTaLuu pesynbTaTos
perpeccuoHHoOro aHanusa. Bribop
onTumarnbHOW hopMbl YpaBHEHUSI perpeccuu.
OueHka TecHOTbl NMHENHOW N HENUHEeMNHOWN
CBS3MN.

MpakTnyeckoe 3aHATHe. MeToapl
KOPpPEensiLMOHHOTO " pPErpeccuoHHOro
aHanuaa.

Tema 12. MHOXeCTBEHHbIN PErPeCCUOHHbBIN U
KOppensiLMOHHbIV aHanus. MpuHLMNbI
NOCTPOEHMS MHOropakTOpPHbIX
AMMUPUYECKUX Moaenemn (meTogom
BbpaHaoHa 1 gp.). Vicnonb3oBaHue meToaoB
KOpPEnsiLMOHHOIO n perpeccmoHHOro
aHanu3a npv peleHun pasnu4yHbIX 3ajad
(rpagyvpoBKka u3MepuTENbHbIX YCTPOWCTB,
OLEeHKa " yyet cMcTemMaTyecKon
COCTaBrslOLLIEN 1 Ap.).

MpakTnyeckoe 3aHATHe. MeToapl
KOppensiLMOHHOro n perpeccuoHHoro
aHanusa npw peLleHnn pasnuyHbix 3agad.

Paspgen 4. MpyHUUNbI dunbTpaummn
3KCnepuMeHTanbHON MHopMaLnK

Tema 13. MpyHUMnBI npoeegeHus
cTatucTmyeckon unbTpauum (NOTOKOBOWN)
nHpopmaumm. OcobeHHOCTUM opraHu3aLmm
3KCMepvMeHTa B Crnyvyae HeobXoaMMOCTU ero
nocnegyrowen punstpayun.

Tema 14. lMpobnema notepu WHMopMauuUm
npu npoBedeHum dunbTpaLmmn
3KCNepUMeEHTanbHbIX JaHHbIX.

MpakTuyeckoe 3aHATMEe. CTaTUcTMYeckas
dunbTpaums (NOTOKOBOW) NHpOpMaLnK.

WUtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npomexyToyHas
aTTecTaumns (Ok3ameH)

P

ra

51

66

2,5

24,5

Bcero koHTakTHas paborta n CP no
AUcuUMNInHe

53,5

90,5

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTpoBaHue y4eBGHbIM MiaHoM He NpeaycMOTpeHo




5. ®OHl OLIEHOYHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasarteneun, KpUTEPMEB U CUCTEMbI OLLEHUBAHUA pe3yfibTaTOB 00y4YeHus
5.1.1 NokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oLueHOYHOro
MokasaTenu oueHnBaHUA pe3ynbTaToB 06ydeHus
KoMMneTeHumn cpencTtea
dopmynnpyeT OCHOBHbIE MpaBuina aHanusa AaHHbIX, HeOOXoaUMbIX
ONs NpoBeAeHNS Hay4YHO-UCCeLoBaTENbLCKON paboTbl.
Bonpocbl YCTHOro
OMK-1 BbibupaeT meTodbl aHanusa AdaHHbIX AnA o6paboTku pesynbTaTos|cobecenoBaHus
Hay4HO-MCCrenoBaTenbLCKOM paboTbl. MpakTNKo-OpMeHTUPOBaHHbIE
3agaHus
MpaBuNbHO NPUMEHSIET METOAbI aHann3a AaHHbIX U JaeT 00bsACHeHNe
NONYYEHHbIM JaHHbIM.
HaeTt XapakTepucTuky NepcrnekTUBHbLIM TEXHOMNOTUSIM
nonurpadnyeckoro nNpPouM3BoACTBA W OCHOBHbIM  HanpaBeHUsIM
a3BUTUSA NonUrpadHecKoro pbiHKa.
P pacp P Bonpochbl YCTHOro
OriK-2 OnpenensieT KOHKYPEHTOCNOCOOHOCTb M NEPCNEKTUBHOCTb Pa3fiMYHbIX cobecenoBanus
PeA N yP P P MpakTNKo-OpMeHTUPOBaHHbIE
TEXHOMOrMn nonurpadmnyeckoro Npon3BoaCcTBa.
3agaHus
AHanunsupyet nepcnekTUBHOCTb NPUMEHEHUS pasnuyHbIX
WHHOBALIMOHHbIX peLleHnii B obnacTtu nonurpaduu.
dopmynupyeT 1 06BbACHAET BO3MOXHOCTM MCNOSb30BaHMSA PasfUYHbIX
cnocobos aHanusa JaHHbIX ansa peLueHus pasnnyHbIX
npodeccnoHanbHbIX 3aaay.
pog A Bonpochbl YCTHOro
cobecefoBaHus
OrK-3 OnpepensieT BapuaHTbl MCMONb30BaHUS METOOOB aHanmMsa OaHHbIX

ana peweHna pasnnyHbIX I'IpOCbeCCI/IOHaJ'IbeIX 3afad.

MprmeHsieT npodeccuoHanbHoe nporpaMmHoe obecnedyeHns ans
06paboTKM pe3ynbTaToB HayYHO-UCCreaoBaTensckon paboThl.

npaKTMKO-OpI/IeHTI/I poBaHHbIE
3agjaHunsa

5.1.2 Cuctema v Kputepmum oLeHNBaHUA

LWkana oueHnBaHus

Kputepum oueHnBaHns cchopM1MpOBaHHOCTM

KOMMeTeHUMNn

YcTHoe cobecenoBaHue

MucbmeHHas paboTa

5 (oTnnyHO)

MonHbIN, uncyepnbiBaOWMA OTBET, SBHO
OEeMOHCTpUpYoLWMIn rnyboKkoe noHMMaHue
npeamMeTa W LUMPOKYH  3pyauuuio B
oLueHnBaemMomn obnacTtu, yMeHue
NCNonb3oBaTb TEOPETUYECKNE 3HAHMA ANs
peLUeHns MpakTU4YeCcKnx 3agau.
YuutbiBaloTcsa Oannbl, HakomnfeHHble B
TeYeHne cemecTpa.

4 (xopoLwuo)

OTtBeT MOSHbIN " npaBunbHbIN,
OCHOBAaHHbIN Ha npopaboTke  Bcex
06s3aTenbHbIX UCTOYHUKOB WHGpOpMaLMN.
Mooxoa k matepuany OTBETCTBEHHbINA, HO
JonyLieHsl B oTBeTax Hebonbliuve
NOrpeLlHoCTN,  KOTOpble  YCTpaHSKTCA
TONbKO B pe3ynbTaTe cobecenoBaHus
OTtBeT CTaHOapTHbIN, B Lenom
KayeCTBEHHbIN, OCHOBaH Ha BCEX
obsa3aTenbHbIX MCTOYHMKAX MHGOPMaLUN.
MpucyTcTBYylOT Hebonblwne npobensl B
3HAHWUSAX UM HECYLLIECTBEHHbIE OLLIMOKN.
YuyutbiBatlotcss 6annbl, HakKonneHHble B
TeYyeHue cemecTpa.

3 (yooBneTBoOpuTENbHO)

OTBeT BOCNPON3BOAMT B OCHOBHOM TOJSbKO
NEKUNOHHbIE martepuansl, bes
CaMOCTOSTENBHOM paboThl c
pEKOMEHLOBaAHHOMN nutepaTypon.
[leMOHCTpUpyeT MOHUMaHWEe npegmeTa B
uenom npu HEMoJsHbIX, cnabo
apryMeHTUpPOBaHHbIX oTBeTax.
MpuCyTCTBYIOT HETOYHOCTM B OTBETAX,
npo6enbl B 3HAaHUSIX NO HEKOTOPLIM TEMaM,
CYLLIECTBEHHbIE OLNOKM, KOTOpble MOryT
ObITb HANOEHbI N YAaCTUYHO




yCTpaHeHbl B pe3ynbTate cobecenoBaHust
OTBET HEMOMHbLIN, OCHOBAHHbIA TONMbLKO Ha
NEKLMOHHbIX MaTepuanax. Npun noHnmaHum
CYLLHOCTM NpegMeTa B LIefioM —

npobenbl B 3HaHWAX Cpa3y MO HECKONbKUM
Temam, CYLLECTBEHHbIE OLINGKN,
yCTpaHeHMe KOTOpbIX B  pe3ynbrarte
cobeceoBaHusa 3aTPyAHEHO.
YuyuTbiBaloTcA Oannbl, HaKOMMNEeHHble B
TeyeHue cemecTpa.

2 (HeyaoBNEeTBOPUTENLHO) | OTAeNbHbIe KOHUEMNUM OUCLMUNIIUHBI.

HecnocobHocTb 0oTBETUTL Ha Bonpoc 6e3

nomMoLin 9K3aMeHaTopa. HesHaHue
3HauYUTENBLHOM 4YacTtum npuHUMNmManbHoO
BaXHbIX 3NeMeHTOB ANCUNNTINHDBI.

MHorouncneHHble rpybble owmoku.
HenoHnmanue 3aaHHOro BOMpoca.
HecnocobHocTb cchopmynunpoBatb XoTs Obl

MonbiTka  CNWUCbIBAHUSA,  WUCMOMb30BaHUSA
HepaspeLleHHbIX TEXHUYECKUX YCTPOICTB
WM MOMb30BaHWA MOACKA3KoW Apyroro
yeroBeka (BHE 3aB1CHMOCTM oT
YCNELUHOCTU TaKoW NOMbITKM).

He yunTbiBatoTcs Gannbl, HaKoMnNeHHble B
TeyeHue cemecTpa.

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UMM UHbIe MaTepuarbl, HEO6GX0ANMbIE ANSl OLIeHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (MNK) oNbiTa AeATEeNIbHOCTH
5.2.1 NepevyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n |

dopMYnUPOBKM BOMPOCOB

Cemectp 1

Cucremsl: onpepenexHue, obuwasn XapaKTepucTuka, CTpyktypa. anIHLI,VIﬂbI NOCTPOEHNA MaTeMaTU4EeCKNX
MOZErNen CAOXHbIX CUCTEM.

Cuctemsl: onpepenexHune, obuwas XapakTepucTtuka. CucTtemHbI nogxon K NOCTPOEHUID MaTeMaTUYECKNX
MOZENEeN CNOXHbIX CUCTEM. DTarbl aHanM3a u CUHTe3a.

WccnepoBanue cnctem, 06EKTOB, npoueccos un SBNEeHN MeTogaMm MateMaTn4eckoro MoenmMpoBaHuA.
KﬂaCCVId)I/IKaLI,I/IFl cucTem, 0OBLEKTOB, npoLeccos, ABMEHUA N NX MOAENEN B 3aBUCMMOCTU OT BHYTPEHHUX
CBOWCTB 0ObEKTa UCCIefoBaHMS.

WccneposaHue cuctem, 06bHEKTOB, npoueccos un SIBNEeHU MeTogaMm MateMaTn4eckoro MoenmMpoBaHUA.
KﬂaCCMd)I/IKaLI,I/IFl cucTeMm, 0OBLEKTOB, npoLeccos, ABMEHUA N NX MOAENEN B 3aBUCMMOCTU OT BHYTPEHHUX
CBOWICTB 00beKTa MUCCNEefOBaHUS U 3aa4uM UCCreJoBaHus.

WccnepnosaHue cuctem, 06bEKTOB, npoueccos un SBNEeHN MeTogaMmm MateMaTn4eckoro MoAenmMpoBaHuA.
KﬂaCCMd)I/IKaLI,I/IFl cucTeMm, 0OBLEKTOB, npoLeccos, ABMEHUA N NX MOAENEN B 3aBUCMMOCTU OT MeToaa
ncecnegoBaHuA.

O6wan xapakTepuCTUKa YUCHEHHbIX MeTOAOB. [oHATME CXOOUMOCTM N YyCTONYMBOCTM MeToAa. Owmnbkm,
BO3HMKaloLLMe Mpy OpraHM3aumnm MTepaTUBHbIX BbIYUCIEHWA. MaLuMHHBIA HYIb 1 CNOCO0b! (aNropuTMbl) €ro
BblumcneHns. Owmnbka okpyrneHus, yceyeHus (otbpacoiBaHus).

CBoNCTBa CUCTEMbI: CNIOXHOCTb, HAAEXHOCTb, YCTONYMBOCTb, MOMEXO3aLLMLLEHHOCTb, YYBCTBUTENMLHOCTD,
ynpaBnsemocTb U T.4. [ToHATUE SMEPIKEHTHOCTU U MHTEPIKTHOCTU. (MokasaTb Ha NPOM3BOMLHO BbIGPaHHOM
npumepe).

OnemeHT cucTemsl, onepartop, X XapakTepucTuku. CprKTypa cuctembl. Cnocobbl NOCTPOEHUA
AeTePMUHNPOBAHHbIX mMozenen Pa3nnNYHbIX CUCTEM.

CtpykTypa cuctembl. OCHOBHbIE TUMbI CBA3E MeXay arnemMeHTaMu: nocrneaoBaTternbHble, NapannernbHble,
rocrneaoBaTenbHO - 06BOAHbIE, ObpaTHbIE.

10

Knaccudmkauus nepemMeHHbIX BEJIMUMH, XapaKTepr3ayoLmMx paboTy CUCTEMBI: BXOAHbIE, BbIXOAHLIE,
NPOMEXYTOYHbIE NepeMeHHble, pacyeTHbIe (MCKOMbIE) NepemMeHHble.

11

WccnepoBaHue cucteM, 06BEKTOB, MPOLECCOB U ABMEHUA METOAAMN MaTEMATMYECKOro MOLENMPOBaHMS.
Knaccudukauus Mogenen cuctem.

12

Knaccudukaums mogenen cuctem, 06 beKTOB, NPOLECCOB U SABMIEHUI. (M30MOPMHbIE, HEM30MOPMHbIE NNn
romomopdHbie mogenu). TpeboBaHus kK MOLENM B 3aBUCMMOCTU OT 3afaum nccregosanms. Metogbl
YCTaHOBIEHNSI aleKBAaTHOCTW MOAENN.

13

KﬂaCCVId)I/IKaLI,I/IFl MoLernen cucTem, 06 bEKTOB, npoueccos n SABMEHUN. ﬂ,eTepMMHMpOBaHHbIe N cTOXacTundyeckune
mMoaenu. O606LEeHHbIE N CMELUaHHbIE MOAENN. Tpe6OBaHVIﬂ K Moenn B 3aBMCUMOCTU OT 3ada4u
nccnegoBanusa. Cnocobbl yCTaHOBNEHNA afeKBaTHOCTU MOOENN.




,D,eTepMVIHVIpOBaHHbIe mogenu. anIHU,VII'IbI cocTaBneHusa ypaBHeHMVI MaTemMaTu4eCckoro onncaHnAa cucTem,

14 .
061bEKTOB, NPOLIECCOB U ABNEHUN.

KpuTepum onTuMansHOCTU U KpUTEPUKN agekBaTHOCTM. MeToabl yCTaHOBMNEHUS aleKBAaTHOCTU CTOXACTUYECKOM
MoZEenu.

15

KpVITepVIVI afleKBaTHOCTU MaTemaTuyeckon mogenu. AHanms n yCTpaHeHue npun4nH HeagekBaTHOCTU
16 MatemaTudecknx mogenen. MicnonbsosaHue 3KCﬂepI/IMeHTaJ'IbHOl7I VIHCbOpMaLI,I/II/I Ana Koppekunn napameTpoB
MaTemaTn4eckon mogenu.

NHTepnonvposaHue (3KcTpanonupoBaHue) nonnHoMamm. OGpaTHoe MHTepNoNMpoBaHWe, cybTabynupoBaHue.
17  |TouHOCTb NpY MHTEPNONUPOBAHUM 1 IKCTPANONMPOBaHUK. MNpeanoXxmTb O4MH US MPUMEPOB UCMONb30BaHNS
[JaHHoro Metoga.

18 WHTepnonvpoBaHue (3KCTpanonupoBaHue) cnnaHamu.

CTtoxacTuyeckue (ctatuctTuyeckme) Mogenn. ArneMeHTbl TEopUn onBoK. AGCOMNIOTHBLIE N OTHOCUTESbHbIE
19 norpeLwHocTyn. NorpeHocT B KOCBEHHbIX n3MepeHusax. CrnydanHele U cuctematmyeckmne owmbkun. Metoabl
OLIEHKM cucTemaTmnyeckon coctaBnsawoLwen. PaHgommsaums.

20 Annpokcumaunsi pesynbTaTtoB 3KcnepumMmeHTa. JInHerHasa annpokcumaumsi. Y4eT BeCOBbIX KOadprLMeHTOB.

CroxacTtuyeckue (ctatnctmdeckue) mogenu. MNMpeasaputensHas 06paboTka aKCnepuMeHTanbHbIX AaHHbIX.
21 BbluncneHme xapaktepuctuk amnupuyecknx pacnpegeneHmi. MomeHTtbl. OTceB rpybbix NOrpewHocTen.
lMpoBepka 04HOPOAHOCTM Pe3yNbTaToOB U3MEPEHUIA.

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

22 KO3 PULMEHTOB.

23 CroxacTtuyeckue (ctatuctmdeckue) mogenu. ObpaboTka pesynbTaToB aKcnepumeHTa. MNocTpoeHne moaenu.
lMpoBepka agekBaTHOCTU MOAENN.

24 MeTogbl mnbTpauun pesynbTaToB IKCNEPUMEHTa (CpaBHUTENbHAA XxapakTepucTtuka). NMpobnema nckaxeHus u
yTePU MHpopMaLMK B NpoLecce unbTpaLumn.
CTtoxacTtuyeckue (ctatctudeckme) mogenu. ObLuas xapakTepucTmka METOL0B MHOXECTBEHHOTO

o5 perpeccuoHHoro aHanmsa. Ctoxactuyeckasi cBsi3b. Perpeccusi. YpaBHeEHME MHOXECTBEHHOWN perpeccum.

CratucTnyeckoe oLeHMBaHNe MHOXECTBEHHOW perpeccumn. PerpeccuoHHbIi aHanna npyu U3ydeHnn nosegeHus
cucTeM, 06BEKTOB, MPOLIECCOB U ABNEHWIA.

26  |O6uwan xapakTepucTka MeToAoB uUnbTpaumnn pesynbTaToB aKkcnepmmeHTa. Metoq 6roYHOro ycpeaHeHus.

CroxacTtuyeckue (ctatnctmdeckue) mogenu. ObLas xapakTepucTka MeTOA0B KOPPENSLMOHHOro aHanusa.
CTtoxacTtuyeckas cBsisb. MHoXecTBeHHas koppensunsi. CtaTuctmyeckoe oLeHNBaHNE MHOXECTBEHHOWM
Koppensuun. MHOXeCTBEHHbIN KOPPENALMOHHBIN aHanu3 npy u3y4yeHum noBeaeHUst CUCTEM, OOBHEKTOB,
nNpoLEeccoB N ABMNEHNIA.

27

28 O6wan xapakrepucTnka MeTogoB unbTpaumm pes3ynbtatoB akcnepumeHta. Metoa "aBukyLuerocsa okHa".

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

29 nuHenHocTu perpeccuu. (MokasaTb Ha NPOM3BOSBLHO BbIGPAHHLIX NpUMepax).

30 O6Luan xapakTepucTka MeTogoB hunbTpauum pesynbTaTtoB akcnepumMmeHTa. MeTtoa nonnMHoOMMansHoOro
crnaxuBaHus.

31 CroxacTtuyeckue (ctatuctudeckme) mogenu. HenmHenHas napHas perpeccus. OueHka TECHOTbI HEMMHENHOWN
cBA3N. TpaHCUEeHOEHTHAsA perpeccus.

32 CtoxacTtuyeckue (ctatuctudeckme) mogenun. ObpaboTka pesynbTaToB aKkcnepumeHTa. [llocTpoeHne mogenu.
OueHka agekBaTHOCTM Mogenu. (Obuias cxema).

33 CTtoxacTtuyeckue (ctatuctudeckme) mogenu. HenvHenHas napHas perpeccus. YcTtaHoBAeHMe TECHOThI

HenvHeNHOW CBA3N NpuBedeHVeM K nuHenHomy Buay. (MokasaTb Ha NPOW3BONLHO BbIGPaHHbIX NpUMepax).

34  |MeTtoabl ounbTpauum pesynbTaToB SKCNepUMeHTa (CpaBHUTENIbHas XapakTepucTmka).

35 Mpobnema nckaxxeHus n ytepun nHdopmauumn B npouecce hunbTpauumn.

5.2.2 TunoBble TeCTOBble 3aAaHUA

He npegycMoTpeHbl
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuNA (3agaym, Kenchbl)

1. aHo: pe3ynbTaTtbl 20-KpaTHbIX U3MEPEHNI BENNYUHBI APKOCTY 17-r0 Nnonsi rpagauMoHHON LWKanbl (MCXOAHbIe
AaHHble BblJAlTCA MO BapuaHTam).

Monb3ysAcb 3HAYEHMAMW acMMMETPUM U 3Kcuecca, MPOBECTU aHanmM3 COBOKYMHOCTU 3NieMEHTOB BblOOPKM Ha
HOpManbHOCTb 3aKoHa pacnpeaeneHus.

2. MNpeanoxutb NnaH NomHOro ¢hakTopHOro 3KCNepMMEHTa MO M3YYEHUIO MOBEAEHUS UCCreayeMON CUCTEMBI,
XapakTepu3yeMon HanuMunmem [BYX BXOAHbLIX YNpaBnsieMblX NepeMeHHbIX (bakTopoB, MPU3HAKOB) U OOHOW BbIXOLHOW
nepeMeHHON, OTKITMKOM (NepeMeHHON COCTOSAHUSA, OYHKLUMEN OTKINMKA).

5.3 MeToanyeckue maTtepuansi, onpegensiolimMe npouenypbl oleHMBaHUA 3HaHUW, YMeHUI, BnaaeHU (HaBbIKOB
1 (Mnn) NpPaKTUYECKOro onbiTa AeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4arowierocsi K npoMexxyTo4yHom atrectauMu U NopsAoK NMKBUAALMY akageMmyeckomn
3a10/MKEeHHOCTHN

MpoBeaeHe MPOMEXYTOYHON aTTeCTauun pernaMmeHTUPOBaHO foKasibHbIM HOpMaTMBHbIM aktom CII6MYMNT[
«lMonoxeHune o0 NpoBeAEHMM TEKYLLLETO KOHTPOSSA YCNEBAEMOCTM M NPOMEXYTOYHON aTTecTaLmm obydaroLwmxcsa»




5.3.2 dopma npoBeaeHUsi MPOMEXYTOYHOWN aTTecTauum No gUCLUNNnHe

YcTHas + NMncbmeHHas KomMnbloTepHOE TeCTUpOBaHue NHas

5.3.3 Ocob6eHHOCTU NpoBeaAeHUs1 MPOMEXYTOYHOM aTTecTaumMm nNo gUCUUNIIMHe

|-|pVI npoBeeHunn 3Kk3aMeHa BpemMsd, OTBOAMMOE Ha NoAroToBKY K OTBETY, COCTaBNAET He 6onee 40 muH. Ong
BbINOJIHEHNA NMpPaKTU4eCKoro 3agaHuA o6yqarou.|,emy HeobxoouMO MMETb KOMMbKOTEP, TakKXe eMy npeanocrtaBnAaAeTca
Heobxognmas cnpaBso4HasA VIHQDODMaU,VIﬂ (BKJ'IIOLIaﬂ BO3MOXHOCTb NOJib30BaHUA peCcypCaMin B JTOKalibHbIX U rnobanbHbIX
KOMMbKOTEPHbIX cemx). CoobLeHne pe3ynbTaTtoB o6yqarou.|.emyc;1 npon3BoanTCA HenocpeacTBeHHO nocne YCTHOro
oTBeTa.

6. YHEBHO-METOOAU4YECKOE U MH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNMIIUHDbI
6.1 YyebHas nutepatypa

ABTOp 3arnasue | MN3paTenbcTBO | oa usgaHusa | Ccbinka
6.1.1 OcHoBHas y4yebHas nuTepaTypa
MHaTiok C. IM. OcHoBbI aHanmn3a gaHHbIX http://publish.sutd.ru/
cne.: cnieryntn 2019 tp_ext_inf_publish.ph
p?id=20199236
MHatiok C. IM. MeTtoapl naaHMpoBaHUA http://publish.sutd.ru/
3KcnepuMmeHTa cne.: cnieryntg 2019 tp_ext_inf_publish.ph

p?id=20199239

6.1.2 lononHuTenbHasa y4yebHasa nutepaTtypa

MenegnHa, T. B.,|MeTogbl nnaHuMpoBaHuUs u CaHkr-lNeTepbypr: http://www.iprbooksh
Hanuna, M. M. 06paboTkn pesynbtatoB| YHuBepcutet MTMO, 2015 op.ru/67290.html
Hay4HbIX UCCneaoBaHUi WHcTuTyT Xonoga u
BroTeEXHONOINI
KoBernb, A. A. VHxeHepHble acnekThbl >KeneaHoropck: http://www.iprbooksh
MaTemMaTn4eckoro Cubupckas noxapHo- 2017 op.ru/66909.html
nnaHMpoBaHus crnacatenbHas akagemusi
aKcnepumMmeHTa MC MYC Poccum

6.2 NMepe4yeHb npodheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNPABOYHbIX CUCTEM

PedepaTtnBHas n cnpaBoyHas 6a3a gaHHbIX peLeH3MpyeMon nutepaTtypbl Scopus [QnekTpoHHbIn pecypc]. URL:
https://www.scopus.com

Moptan Aansa oduvumansHOro onyonumkoBaHus cTaHgapToB ®PefepanbHOro areHTCTBa MO TEXHUYECKOMY
perynupoBaHuio n meTponorumn [AnekTpoHHbin pecypcl. URL: http://standard.gost.ru/wps/portal/

OneKkTpoHHO-6MbnmoTeyHas cucrema IPRbooks [AnektpoHHbIi pecypc]. URL: http://www.iprbookshop.ru/

6.3 Mepe4yeHb NULEH3NOHHOIO U CBO6OAHO pacnpoCcTpPaHAeMOoro NporpaMmMHoOro oéecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows
MATLAB

6.4 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HeEO6X0AMMOW ANA ocylLlecTBNEeHNA obpa3oBaTeNnbLHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHune

MynbTuMeauiiHoe 0GopyAOBaHME, KOMMbIOTEPHAS TEXHWKA C BO3MOXHOCTBLIO MOAKMHOYEHUS K
KomnbloTepHbin knacc [cet  «MHTepHeT» U1 obecrneveHMeM [ocTyna B 3NIEKTPOHHYIO  MHGOPMaLMOHHO-
obpasoBaTesnbHyto cpeay

CneuvanuanpoBaHHas meGenb, Aocka
YueGHast ayamtopus
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