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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb pucuunnuubl: ChopmmpoBaTb KOMMeTeHUMn obydatowierocs B obrnactM OCHOBHbIX MeTOAOB U
CpeacTB  Hay4yHbIX WUCCRedoBaHWW, OCHOBAHHbLIX Ha MWCMNOMb30BaHWM CUCTEMHOrO MoAxoda npuv  aHanuse,
NPOrHO3NPOBaHUN NOBEAEHUS, YCTAHOBMNEHMSA Hanu4yus, TECHOTblI M (hOpPMbI CBA3EM Mexay napameTpamu, dakropamu,
nepemMeHHbIMU, XapaKkTepusyrowmMn YHKLMOHMPOBaHWE W CBOWCTB CUCTEM, OBBLEKTOB, MpOLECCOB W MaTepuanos
nonurpacmny4eckoro NpoM3BOACTBA U .

1.2 3agayum AMCLUUNIIUHBI:

MpuBUTb HaBbIKN NPOBEAEHUSA rPAMOTHOW OLEHKN (DYHKLIMOHMPOBAHMSA U CBONCTB CUCTEM, OO BbEKTOB, NPOLECCOB
1 MaTepuanos nonurpadunyeckoro NPOU3BOACTBA C NO3ULMIA CUCTEMHOMO NoAXo4a U CUCTEMHOro aHanuaa.

O3HaKoMUTb C NPUHLMNAMM U OCOBEHHOCTAMM MCNOMNb30BaHMSA annapaTHbIX U NPOrpaMMHbIX CPEACTB Ha aTanax
nonyyeHus, npeasapuTensHon obpaboTkM M nocnegyowero aHanu3a AaHHbIX O NOBEAEHUMM W CBOWCTBaX CUCTEM,
06BbEKTOB, NPOLLECCOB M MaTepnanos nonurpadu4eckoro Npon3BoACTBa.

O3HakoMnTb C MeTodamMu  npeaBapuTernbHOM  0O6paboTKM  3KCMepuMeHTanbHOM  MHopMauum O
YHKLMOHMPOBAHMM N CBOWCTBAX CUCTEM, OOBLEKTOB, MPOLIECCOB 1 MaTepuarnos nonurpadgmMyeckoro NponM3soacTea.

CdopmupoBaTb npeacTaBneHne O COBPEMEHHbIX Moaxodax K KOPPEKTHOW MWHTeprnpeTauun pesynbTaTos
KOMMNbIOTEPHOrO 3KCMEePUMEHTA.

Pa3BuTb HaBblkM YCTAHOBMEHUS HanuMyus, TECHOTbI M (POPMbl CBA3eW Mexay napameTpamu, dakropamu,
NepeMeHHbIMU, XapaKTepU3yoLWMMM (YHKLMOHMPOBAHME U CBOWCTB CUCTEM, OOBLEKTOB, MPOLECCOB M MaTepuanos
nonurpadmnyeckoro NpoM3BoACTBA.

[aTb OCHOBbI METOAOMNOrMM MPOBEAEHMS pacHeTHbIX WCCneaoBaHWW Ans MPOrHO3UPOBaHWS BO3MOXHOMO
n3MeHeHns (YHKUMOHMPOBaHNS W CBOWCTB cUCTeM, OOBLEKTOB, MNPOLECCOB WM MaTepuanioB nonurpadmnyeckoro
Npou3BOACTBa MO pe3ynbTaTaM PErpeCCUOHHONO U KOPPENSALMOHHOIO aHanmnaa

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroTOBKe 06y4aloLerocs:

MpegBapvTensHas NoAroToBKa npegnonaraeT co3gaHue OCHOBbI AN (hOPMMPOBAHUS KOMMNETEHLMIN, yKa3aHHbIX
B M. 2, NPU U3YYEHUN OUCLUMIINH:

MaTtemaTtnyeckoe moaenupoBaHue

PenpoayKuMoHHbIe npoueccsl

2 KOMMNETEHUMN OBYYAIOLWEIroCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNITUHBI

OlK-1: CnocobeH ncnonb3oBaTb COBPeMeHHbIe AOCTUKEHUA HAayKU U UHHOBALMOHHbIe pa3paboTku B
NpaKkTU4eCKon AenaTeNnbHOCTU, aHaNnM3npoBaTb U CUCTEMaTU3UPOBaTb OTEYECTBEHHYIO U 3apyOexHYIo
Hay4yHO-TeXHUYECKY uH(hopmauuio B o6nactu cosgaHusa nonurpacmuyeckon NpoayKLMU U YNakoBKU Ons
TOBapoOB HapoAHOro noTpebneHns
3HaTb: OCHOBbI MCMOSMb30BaHUS MPUHLUMMNOB aHanmM3a OaHHbIX A8 peLleHUss MOCTaBMEHHbIX 3adad npu nNpoBeAeHWUU

nccrneaoBaHuii U CO30aHUN HOBbLIX HanpasrieHuid B CBoen paboTe
YMeTb: NpuMeHATb MeTOAbl UHTepnpeTauun pesynbTaToB aHanuMsa AaHHbIX ANS pelleHus MoCTaBreHHbIX 3adad no
TemaTuke uccrnegoBaHus

BnapeTb: HaBblkaMy aHanNM3a gaHHbIX 4N pelweHna nocTtaBeHHbIX 3aday npu nposegeHun nccrnegoBaHumn

OlMK-2: CnocobeH aHanu3npoBaTb U UCNONb30BaTh 3HaHUA (PyHAAMEHTaNbHbIX HayK NpyU NPpoBeAeHun
nccnegoBaHUM U CO34aHUN HOBOM KOHKYPEHTOCNOCOOHOM nonurpadmyeckom NpoayKLMn U ynakoBKU

3HaTb: OCHOBHble HamnpaBrieHVUs pasBUTUS TEXHOMOrMM nonurpaduyeckoro W YNakoBOYHOIO NPOM3BOACTBA,
HanpaBneHus Co34aHNs HOBbIX BUAOB NPOAYKUMK
YMeTb: MCNonb3oBaTb 3HaHWs yHAAMEHTamnbHbIX HayK Afs OLUEHKM MNEepCrneKkTUB MCNOMb30BaHMSA  PasfUYHbIX
TEXHOJOIMN NPOM3BOACTBA NPU CO3AaHUN HOBOW KOHKYPEHTOCNOCOOHOM NonMrpadonyeckomn NpoayKLmMmn 1 yNakoBKu
BnapgeTb: HaBblkamMy MPOBEOEHUS UCCNEOOBaHWUIA U rPpamMoTHOM 06paboTkM MX pe3ynbTaToB MO OLIEHKE BO3MOXHOCTEN
yrpaBrieHNsl KayeCTBOM LUMPOKOro CreKkTpa nonuvrpaduyeckon npoAaykuum, a Takke MNPOMBILEHHbIX W3Oenui,
NPOn3BOANMbIX C MCMOMb30BaHNEM pa3nMYHbIX NeYaTHbIX TEXHONOMMN
OlK-3: CnocobeH aHanu3nMpoBaTb, 0606LWaTh M ycTaHaBNMBaTb 3aKOHOME@PHOCTU U3MEHEeHUs1 CBOUCTB
nonurpacuyeckon NnpoayKUnn, M3nenuin, MsarotaBnmBaeMbiX ¢ NpUMeHeHUeM nonurpadmyeckmx TeEXHONOrmmn,
npyu U3MeHEeHUM TeXHOJNTIOrM4YeCcKNX NapameTpoB UX U3TOTOBIEHUSA

3HaTb: MPUHLMMLI U OCOGEHHOCTM WCMONb30BAHMA METOAOB aHanvsa [AaHHbIX MpW MPOBEdEeHWM MCCrefoBaHuin Mo
U3Y4EHUIO M ONTUMMU3ALIMMN NPOLIECCOB NONUrPaUIYECcKoro 1 ynakoBo4YHOro Npovu3BoACcTBa

YMeTb: BbLIGMpaTh MeToAbl UM CpedcTBa aHanvi3a [AaHHbIX AN WCCMNeaoBaHUs MNPOLeCCOB nonurpaduyeckoro u
yNakoBOYHOro NPOU3BOACTBA

BnageTb: HaBblkaMu rPaMOTHOWN OLIEHKWU Pe3ynbTaToB MPUMEHEHMs1 COBPEMEHHbIX MOAXOA0B K aHanuay AaHHbIX Mpu
npoBeAeHnn uccrnegosaHns B 06nact nonurpaduy4eckoro 1 ynakoBo4YHOro Npov3BoAcTBa

3 PE3YJIbTATbI OBYYEHUA MO AUCLUUNITIUHE

b o AKoHTakT WHHoBau, dopma
HavnmeHoBaHue 1 cogepxaHue pasgenos, © _ & & ( CP
9 S o > © JHad dopMbl TeKyLiero
TeM 1 y4eOHbIX 3aHATUI b X o4 (4achbl) o
5 paboTta 3aHATUN KOHTpOns




Mp.
(yacnbl)

Pasgen 1. Cuctembl, NPUHLMMNBI CUCTEMHOTO
aHanuaa. CtpykTypa n TUNbI
3KCNepuMeHTanbHON NHopMaLmu.

Tema 1. Beenenue. Heobxoanmble
cocTaBnswoLwme, nosponsowme
cchopmumpoBaTb 06MacTb 3HAHWS Kak HaykKy.
Cuctemsl. CtpykTtypa, napameTpbl
(xapakTepucTumkn) cucTem. CeovictBa
cncteM. CUCTEMHBIN NMOAXOA4 W MPUHUUNbI
CUCTEMHOrO aHanusaa

Tema 2. Onpepenenune CTPYKTYpbI
MaTeEMaTU4EeCKOro OnMcaHnst cuctem nodon
npuvpodbl Ha OCHOBaHMU  pe3ynbTaToB
CUCTEMHOI0O aHanuaa.

ra

Tema 3. Cuctembl n ux mogenun. Tunbl
MoZenen, wmeToabl WX Knaccudukaumm,
CcBOWNCTBA Moaenen. MaTtemaTtnyeckue
Moaenun. Tanbl co3AaHus MOAENen.

ra

Tema 4, HeTtepmuHucTnyeckmn 7]
CTOXacu4eckun (BEPOATHOCTHBIN,
CTaTUCTUYECKNA, AMMUPUYECKNNA,
EHOMEHONOrMYECKUNA, dhopmMarnbHbIn)
noaxodbl K CO3JaHUIO MaTeMaTU4eCKUx
Mozaenemn. MpuHUUNbI co3gaHusi
MaTtemaTuUdeckux Moaenem Ha OCHOoBe
OETEPMUHUCTUYECKOTO U CTOXACTUYECKOro
nogxoaa.

ra

Tema 5. MeTtogbl MnonyyeHus, aHanmsa wu
npeacTaBreHus pe3ynbLTaTtoB
3KCMEepMMeEHTa MO U3YYEHUO MOBeAEHMS
obbekTa, sBneHusl, npowecca, CUCTEMbI U
ap. MNporpamMmmHble 1 annapaTHble CpeacTBa
nepCcoHarnbHbIX KOMMNbIOTEPOB ans
nonyyeHusi, npeobpas3oBaHUs, XpaHeHUs,
oTo6paXeHns 1 nepegadn nHhopmaumu.

ra

Tema 6. VICTOMHVMKM  NOrpeLUHOCTEWN.
XapaktepuctMka napameTpoB  00bekTa,
ABMNEHUS, npouecca, CUCTEMBI Kak
cnyyanHon BENUYUHbI. Buabl
norpelwHocTen. lMorpewHocTn B NpsAMbIX U
KOCBEHHbIX N3MEepeHUsX. 3aKOoH CroXeHus
NOrpeLIHOCTEN.

ra

Tema 7. OTanbl nposefeHus
npeaBapuTenbHo o06paboTkn pe3ynbTaToB
aKcnepvMeHTa. YucnoBble xapakTepPUCTUKK
BbIOOPKN pe3ynbTaToB M3MEPEHUN (OLEHKM
CBOWNCTB). MoMeHTbl.  XapaKTepucTUukm
nonoxeHnss n paccesHust. TpeboBaHus K
OLeHKaMm: 3PEKTUBHOCTD,
COCTOSATENBHOCTb, HECMELLEHHOCTb.
ToyeyHble M  WHTepBasnbHble  METOoAbI
oLeHnBaHusA TeopeTnyeckue
pacnpegeneHus, Kak cnocob
annpokcMMaumm 3MMUPNYECKUX
pacnpeneneHun

ra

16

ra

Paspgen 2. lNMpuHUMNbI CpaBHEHUS 3HaAYEHUN
TOYEYHbIX OLEHOK napameTpoB
(xapakTepucTuk, nepemeHHbIX) OOBLEKTOB,
CUCTEM, MPOLECCOB.

Tema 8. CTaTucTnyeckne MetToabl NPOBEPKM
rmnoTes c nosuuum MeTod0B
KpUTepuanbHOro OLeHNBaHns

ra




Tema 9. Kputepun, OCHOBaHHble Ha
HopmaneHOM pacnpegeneHun. Kputepum
cornacus. HenapameTtpuyeckne Kputepum.
PaHrn.

ra

Tema 10. T[lpoBepka OAHOPOOHOCTU W
BOCNPOM3BOAMMOCTM pe3ynbTaToB
n3mepeHum 3HayYeHui BEMNUYMH,
napameTpoB, XapaKTepuaylLmx CBOWCTBA
00OBbEKTOB, CUCTEM, MPOLECCOB, SBMEHWUN.
MeToabl BbisiBfieHUs rpybbix NOrpeLuHoCcTen,
obHapyxeHne NpomMaxos.

MpakTnyeckoe 3aHATMe. CTaTUCTUYECKMEe
MeTOobl NDOBEDKW TMNOTES.

16

Pasgen 3. [lpuvHuuMnbl  ycTaHOBNEHWSA
Hanmuns n TMna CBA3M mMexay
napameTpamMmu, OMNUCLIBAKOLWUMKN CBOWCTBA
006BbEKTOB, CUCTEM, MPOLECCOB, SBMEHUN.
MeTogabl KOppensiLMoOHHOIo "
PErpeccMoHHOro aHanmsa

Tema  11. Mcnonb3oBaHne  MeTod0B
NNHENHOTO " HEINMMHENHOro
KOppPEensLMOHHOro " perpeccrMoHHOro
aHanusa npu MNOCTPOEHMM CTaTMUCTUYECKUX
(cToxacTuyeckux, 3MNNPUYECKUX
heHOMEHONOINYECKUX, cdhopMarnbHbIX)
MaTemMaTU4eCcKmx mMoaeneu
PYHKUMOHMPOBAHNS U OMUCAHUS CBOWCTB
cucTem, 06BbEKTOB, npoLeccos "
MaTepuanos nonurpaduyeckoro
npousBoacTBa no pesynbTaram
perpeccuoHHOro " KOppPEensiLMOHHOro
aHanusa. 3HavyeHne  ocTaTKkoB  MpM
WHTEpnpeTauum pes3ynbTaTtoB
perpecCuoHHOro aHanusa. Bbi6op
onTMMarbHON dopMbl ypaBHeHust
perpeccun. OueHKa TECHOTbl JIMHEMHOW WU
HenUHenHOW CRA3N

P

Tema 12. MHOXECTBEHHbIN PErpecCUOHHbIN
N KOPPENnAUMOHHbLIN aHanu3. [lpuHuunbl
NoCTPOEHMS MHOrohakTOpPHbIX
AMMNUPNYECKUX mMoaenen (meTogom
BpaHgoHa u gp.). Ucnonb3oBaHne meTodoB
KOpPENnsLMOHHOro " perpeccmMoHHOro
aHanusa npu peLleHun pasnuyHbiX 3agad
(rpagyvpoBka u3MepuTENbHbIX YCTPOWUCTB,
oLeHka " yyeT cuctemaTn4eckon
coCTaBrnsioLen n ap.).

MpakTnyeckoe 3aHsTHe. MeToapl
KOppensiLMoHHOro " perpeccruoHHoro
aHanunala

11

Paszpgen 4. MpuHUMNbI dunbTpaumm
3KcnepuMeHTanbHoOn MHopMaLnn

Tema 13. MpuHUMNbI npoBeaeHns
cTaTucTMyeckon cunbTpauun (MOTOKOBOM)
nHgpopmaumm. OcobeHHOCTN opraHusaumm
aKcnepvMeHTa B cry4yae HeobxooumocTu
ero nocrnegyowen punstpawlmu.

ra

Tema 14. MNpobnema noTepu nHoOpmaLmu
npu nposegeHUn dunbTpaumm
9KCMEPUMEHTarbHbIX AaHHbIX.

MpakTnyeckoe 3aHaTMEe. CTaTUcTUYeckas
dunbTpaumsa (MoToKoBOW) MHbOPMaLN.

ra

WUtoro B cemecTpe (Ha kypce anga 3A0)

51

23




KoHcynbTaumm n npoMexyToyHas 36,5 33,5
aTTecTauuns (Ok3amMmeH)

Bcero koHTakTHasa pab6orta n CP no 87,5 56,5
AuUcuunnuHe

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoekTnpoBaHune y‘-IeGHbIM nrnaHoMm He npeayCcMOTpeHO

5. ®OHl OLIEHO4YHbIX CPEACTB AN NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasaTeneu, KpuTepmeB U CUCTEMbI OLleHUBaHUSA pe3ynbTaToB 00y4yeHUs
5.1.1 NokasaTenu oueHUBaHUA

Kon HanmeHoBaHWe oLeHOYHOro
Moka3aTtenu oueHnBaHns pesynbTaToB 0by4eHus
KOMMeTeHuumn cpencTtea
dopmynmpyeT OCHOBbI UCMOSb30BaHUA MPUHUMMNOB aHanus3a gaHHbIX
ONsi peLleHns NOCTaBMNEHHbIX 3a4a4 Npu NpoBeAeHNN UCCTeqOBaHUN U
€034aHMK HOBbIX HanpaBrieHWn B CBOEN paboTe.
Bonpockl YCTHOIo
OMK-1 CamMocCTosATENLHO MPUMEHSiIeT MeToAdbl UHTepnpeTaumMmn pesynbTaTos|cobecenoBaHns
aHanusa OaHHbIX AN pelleHusl MOoCTaBMeHHbIX 3agady no Tematuke |[1pakTUKo-OopueHTUpoBaHHbIe
nccnegoBaHus. 3agaHnsa
Mcnonb3yeT MeToabl aHann3a AaHHbIX AN peLueHns MOCTaBIeHHbIX
3agay Npv NpoBeEHUN UCCIEA0BaHUMN.
HasbiBaeT  OCHOBHble  HampaBneHWst  pPas3BUTMS  TEXHOMOTUN
nonurpadn4eckoro M YnNakoBOYHOro NPOU3BOACTBA, HamnpaBleHUs
CO3[aHuUs HOBbIX BUAOB NPOAYKLMMN.
OueHuBaeT nepcrnekTuBbl MPUMEHEHUSI PasfMYHbLIX  TEXHOOrUN
. . [Bonpochl YyCTHOro
npovM3BOACTBa MNpUM  CO34aHUM  HOBOW  KOHKYPEHTOCMOCOGHOM
o cobecepnoBaHus
OllK-2 nonurpadunyeckon NpoayKLUn 1 ynakoBku
o _ |[pakTUKO-OpMEHTMPOBAHHbIE
MpumeHseT meToabl MPOBEAEHMS MWCCNEOOBaHUM W rPamMoOTHOM 3ananus
WHTepnpeTaunum unx pesynbTaTtoB MO  OUEHKE BO3MOXHOCTEN A
ynpaBneHnsi KayeCcTBOM LUMPOKOrO CnekTpa nonurpadou4eckon
NpoAyKUMM, a Takxe MNPOMbILIIEHHbIX W3Aenui, NPOU3BOAUMBLIX C
NCMOnb30BaHNEM PA3NMNYHbIX NeYaTHbIX TEXHOMOMN
dopmynupyeT MpUHLUMNBI U Yy4UTbIBAET OCOOEHHOCTU MNPUMEHEHUS
MEeTOAOB aHanuM3a [aHHbIX MpuM MNpoBeAeHUM UWccnegoBaHuim Mo
M3y4eHUIo ”  ONTUMM3auMM NPOLLEeCCOB  NONUIrpadU4eckoro u
Bonpockl YCTHOIO
yNaKkoBOYHOro Npom3BoACTBa
cobecenoBaHus
OrK-3 BblbrpaeT meToabl U cpeacTBa aHanuaa AaHHbIX ANs MccnegoBaHus

npoLeccoB nonurpadM4eckoro 1 ynakoBo4YHOro Npou3BoACTBa
MpoBOAMT OLEHKY pe3yfibTaToB MPUMEHEHUS COBPEMEHHbIX NOAXOA0B
K aHanu3y [aHHbIX NpU MNpOBEAEHUM UcCreaoBaHus B oGnactu
nonurpaduyYeckoro 1 ynakoBoYHOro NpousBoACTBa

MpaKTMKO-OpUEHTUPOBAHHbIE
3apaHus

5.1.2 Cnctema 1 KpuTepumn oLueHUBaHus

LWkana oueHnBaHus

Kputepun oueHnBaHUA COPMUPOBAHHOCTY KOMMNETEHLMIA

YcTHOe cobecenoBaHue

MucemeHHas paboTa

5 (oTnun4HO)

MonHbIN, ncyepnbiBalOWMIA OTBET, SBHO
OEMOHCTPUPYIOLLMIA rryBoKoe NoHMMaHne
npegMeTa M LUMPOKYD 3pyauvumio B
oLieHBaeMon obnacTtu, yMeHue
MCNonb3oBaTb TEOPETUYEeCKMe 3HaHuS
ONS pelleHnst NpakTUYecKMx 3agau.
YuuTtbiBaloTca 0Oannbl, HaKOMMeHHble B
TeyeHne cemecTpa.

4 (xopoLuo)

OTBeT NOosHbIV U NPaBUIbHbIN,




OCHOBaHHbI Ha npopaboTke BCEX
oba3aTenbHbIX UCTOYHMKOB MHGOPMaLNN.
Moaxod k martepuany OTBETCTBEHHbIN, HO
JonyweHsl B oTBeTax  HebonbLune
MOrpeLuHoCT,  KOTOpble  YCTPaHAITCS
TONbKO B pe3ynbTaTe cobecenoBaHms
OTBeT CTaHOapTHbIN, B Leniom
Ka4yeCTBEHHbIN, OCHOBaH Ha BCEX
oba3aTenbHbIX MCTOYHMKAX MHGOPMaLUN.
MpucytcTBytoT Hebonblwne npobenbl B
3HaHWSIX NN HECYLLLECTBEHHbIE OLLIMOKN.
YuntbiBalotcs  6annbl, HakonneHHble B
TeyeHne cemecTpa.

3 (yBoBneTBOpUTENBHO)

OTBeT BOCMNPOU3BOLAMT B OCHOBHOM TOSbKO
NEKLMOHHbIE MaTepwuarnsl, 6e3
CaMOCTOSATENbHOMN paboTbl c
pekoMeHa0BaHHON nutepaTypomn.
[eMOHCTppyeT NOHMMaHWe npegmeTa B
uenom npm HEeMNOMHbIX, cnabo
apryMeHTUpOBaHHbIX oTBeTax.
MpuCyTCTBYIOT HETOYHOCTM B OTBeTax,
npobenbl B 3HAaHMAX MO HEKOTOPLIM Temam,
CyLLeCTBEHHble OWWWnbKM, KOoTOpble MOryT
OblTb HaMgeHbl M YacTUYHO YCTpaHEHbl B
pesynbtate cobecenoBaHus

OTBET HEenomnHbIA, OCHOBaHHbIA TOMbKO Ha
NEKLUMOHHbIX MaTepuanax. MNpu noHMmMaHum
CYLLHOCTM NpegMeTa B LIeNnoM —

npobenbl B 3HaHUSIX cpasy MO HEeCKOSbKUM
Temam, CyLLIEeCTBEHHbIE owmnbku,
yCTpaHeHMe  KOTOpbIX B  pesyrnbTaTe
cobecenoBaHuns 3aTpygHEHO.
YuntbiBatotcss  6annbl, HakonneHHble B
TeyeHue cemecTpa.

2 (HeyaoBMETBOPUTENBLHO)

HecnocobHocTb OTBETUTL Ha BOnpoc Oe3

nomMoLiun 9K3amMeHaTopa. HesHaHue
3Ha4YUTENbLHOMN 4acTtu npuHUnnmnanbHO
BaXHbIX 3NeMeHTOB ANCUNNIINHDBI.

MHorouncneHHsle rpybbie owmnoKu.
Henonnmanne 3agaHHoro Bonpoca.
HecnocobHocTb cchopmynupoBatb XOTs Obl
OTAenNbHble KOHLENUMN ANCLMNINHDI.
MombiTka  CNMUCbIBaHWS,  MCMOMb30BaHUSA
Hepa3peLleHHbIX TeXHWYECKUX YCTPOWCTB
UNM Monb30BaHWA MNOACKA3KOW ApYyroro
YyernoBeka (BHE 3aBMCUMOCTM oT
YCMELHOCTM TaKon MOMbITKK).

He yuuTbiBaloTCA Gannbl, HakomneHHble B
TeyeHue cemecTpa.

5.2 Tunosble KOHTPOJIbHbIEe 3aA4aHUA UINMU UHbIe maTepunanbl, HeobXxoauUMbIe ANA OLEHKU 3HaHUM, ymeuuﬁ,

HaBbIKOB U (UNK) onbiTa AeATeNIbHOCTU
5.2.1 NepeyeHb KOHTPONbLHbLIX BOMNPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB
Cemectp 1

1 Mpobnema uckaxeHus n ytepu nHpopmaumm B npouecce punbTpauum.

2 MeToab! punbTpauum pesynbTaToB SKCNEepMMEHTa (CpaBHUTENbHAsA XapakTepucTuka).

3 CroxacTtunyeckue (ctatuctudeckune) mogenu. HennHenHasa napHas perpeccusi. YcTaHoBreHe TeCHOThI
HENUHENHOW CBS3W NpuBegeHneM K nuHenHomy Bugy. (MokasaTb Ha NPOM3BONLHO BbIOPAHHbLIX NpUMepax).

4 CroxacTtunyeckume (ctatuctudeckne) mogenu. ObpaboTka pe3ynbTaToB aKcnepmMMeHTa. [locTpoeHre moaenu.
OueHka agekBaTtHocT mogenu. (O6Lwas cxema).

5 CroxacTtunyeckue (ctatuctudeckne) mogenu. HennHenHasa napHas perpeccusi. OueHka TeCHOTbl HeNTMHENHOM
CBA3N. TpaHCLeHAEeHTHas perpeccusi.




Obwas XapakTepuctmka mMetTogoB CbVIJ'IpraLI,VIVI pe3ynbTaToB 3KCNEepnMeHTa. MeToa nonvMHoMuansHoro
crinaXmBaHua.

Croxactnyeckune (ctatndeckue) mogenu. JNinHenHasn perpeccus. YpaBHeHUe nuHerHon perpeccun. OueHka
nuHerHocTun perpeccun. (lMokasatb Ha NPON3BOSIbHO BbIOpaHHbIX NpyMepax).

O6wan xapakTepucTnka MeTogoB unbTpaLmm pes3ynbTaTtoB akcnepumeHTta. Metoa "aBuxyLierocsa okHa".

Croxactnyeckue (ctatuctndeckme) mogenn. ObLuas xapakTepuctTuka MeTogoB KOpPPENAUMOHHOIo aHanmaa.
Croxactundyeckas cBs3b. MHOXecTBEeHHas Koppenauua. Cratuctunyeckoe oueHuBaHune MHOXXECTBEHHOMN
Koppenauun. MHOXeCTBEHHbIN KOPPENAUMOHHBIN aHanu3 npu U3y4yeHnm noBeaeHus cuctem, o6beKkToB,
NpoLECcCoB N ABMNEHNIA.

10

O6Las xapakTepucTka MeTOA0B (UNbTpaLMKU pe3ynbLTaToB aKkcnepumMeHTa. Metoa 6roYHOro ycpeaHeHus.

11

CroxacTtunyeckue (ctatctmdeckue) mogenu. ObLas xapakTepmcTuka METOL0B MHOXECTBEHHOMO
perpeccuoHHoro aHanmaa. Ctoxactudeckas cBsi3b. Perpeccus. YpaBHeHME MHOXECTBEHHOWN perpeccuu.
CraTnctnyeckoe oueHMBaHNE MHOXECTBEHHOWN perpeccumn. PerpeccuoHHbIn aHanua npyu uyyYeHny nosegeHus
cncTeM, 0OBLEKTOB, MPOLIECCOB U SIBIIEHUIA.

12

MeToapbl unbTpaLum pesynbTaToB 3KCNEPUMEHTa (CpaBHUTENbHAs XapakTepucTuka). MNpobnema nckaxeHus u
yTepu MHgopMaLMm B npoLecce punbTpaumu.

13

Croxactunyeckune (ctatuctnyeckue) mogenu. ObpaboTka pesynbTaTtoB aKcnepumMmeHTa. loctpoeHne mogenu.
MpoBepka afekBaTHOCTU MOAESN.

14

Annpokcumauusi pe3ynbTaToB aKcnepumeHTa. lNonMHoMuanbHas annpokcMmaums. YUeT BeCOBbIX
KO3 (pMLMEHTOB.

15

CroxacTtunyeckume (ctatuctudeckune) mogenu. NpeasapurtensHas o6paboTka sKkCneprMeHTarnbHbIX AAHHbIX.
BbluncneHme xapaktepuctuk amnmpmyecknx pacnpegeneHmn. MomeHtbl. OTceB rpyObix NOrpeLLHOCTEN.
lMpoBepka 0AHOPOAHOCTU PE3YNbTAaTOB U3MEPEHUIA.

16

Annpokcumaums pesynbTaTtoB aKcnepumMmeHTa. JInHenHasa annpokcmaums. Y4eT BeCoBbIX KOah(pULMEHTOB.

17

CroxacTtnyeckune (ctTaTMCTUYeCkne) Mogenu. dnemeHTbl Teopumn omnbok. AGCOMOTHBIE U OTHOCUTENbHbIE
norpeLHocTyn. NorpeLlHocTy B KOCBEHHbIX n3MepeHusax. Cny4vanHele U cuctematmyeckmne owmbkn. Metogbl
OLIEHKM cUcTemMaTmyeckon coctaBnsawwen. PaHogommsauus.

18

MHTepnonmpoBaHue (3KCTpanonupoBaHue) cnnaiHamu.

19

MHTepnonmpoBaHue (akcTpanonupoBaHune) nonnHomamn. OBpaTHOE MHTepnonupoBaHue, cybTadynmpoBaHue.
TOYHOCTb NPY UHTEPMNONUPOBAHWUM 1 SKCTpPaNonMpoBaHun. MpeanoxuTe OAMH US NPUMEPOB NCMOMb30BaHMS
JaHHOro metopa.

20

KpuTepuun ageksaTtHOCTM MatemMaTU4ECKON MoAenn. AHanM3 1 ycTpaHeHue npuynH HeagekBaTHOCTU
MaTemaTuyeckux Mogernen. Vicnonb3oBaHne aKCnepMMeHTanbHOM MHpopMaumm 4Nst KOPPEeKLUN napaMmeTpoB
MaTeMaTu4eckon Moaenu.

21

Kputepum onTumansHOCTM 1 KpUTEPUM aaekBaTHOCTM. MeToabl yCTaHOBIEHNSA afeKBaTHOCTM CTOXacTUYECKOM
Moaenu.

22

[eTepMrHupoBaHHble Moaenu. MprHUMNBLI COCTaBNEHNUsI ypaBHEHMI MaTEMaTUYECKOrO ONNCaHUS CUCTEM,
00BHEKTOB, MPOLECCOB W SIBITIEHWUNA.

23

Knaccudukauus mogenen cuctem, 06 beKTOB, MPOLIECCOB U IBNEHUI. [leTEPMUHUPOBAHHbIE N CTOXacTU4Yeckmne
mogenun. ObobLeHHble U cMellaHHble Modenn. TpeboBaHUs K MOAENW B 3aBUCMMOCTM OT 3a4au4u
nccnegoBaHus. Cnocobbl yCTaHOBMNEHNsSI aleKBaTHOCTU MOAENN.

24

Knaccudukaums mogenen cucteMm, 06beKTOB, NPOLECCOB U SIBMEHWUIA. (M30MOPdHbIE, HEM3OMOPMHbIE UK
romomopdHble Mmogenu). TpeboBaHUsA kK MOZENM B 3aBMCMMOCTM OT 3afa4uum nuccnegosaHus. Metoabl
YCTaHOBMNEHWS afeKBaTHOCTU MOJENN.

25

WccnepoBaHue cnctem, 06bEKTOB, MPOLECCOB U SIBNEHMI MeTOAaMWN MaTeMaTUYECKOro MOAENMPOBaHNS.
Knaccudukaums mogenemn cucTem.

26

Knaccudukaums nepemMeHHbIX BENUYMH, XapakTepusyLnx paboTy CUCTEMbI: BXOAHbIE, BbIXOAHbIE,
NPOMEXYTOYHbIE NEPEMEHHbIE, PACYETHbIE (MCKOMbIE) MEPEMEHHBIE.

27

CprKTypa cuctembl. OCHOBHbIE TUNMbI CBA3EWN MeXay anemMeHTamMun: nocnegoBartesibHble, napannenbHble,
nocriegoBartesnibHo - 06BOAHbIE, O6paTHbIe.

28

OneMeHT cuUCTeMbIl, onepaTtop, UX XapakTepucTuku. CTpykTypa cucteMbl. CnocoBbl NOCTPoeHNs
AEeTePMUHNPOBAHHBIX MOAENEeN PasfMyYHbIX CUCTEM.

29

CBoOWCTBa CUCTEMbI: CMIOXKHOCTb, HAOEXHOCTb, YCTONYMBOCTb, MOMEXO3ALLULLEHHOCTb, YyBCTBUTENBHOCTb,
ynpaBnsieMocTb 1 T.4. [oHATUe 3MepaXXEHTHOCTM N MHTEPIKTHOCTU. ([MokasaTb Ha NPOU3BONBLHO BbIGPaHHOM
npumepe).

30

O6wWan xapakTepucTUKa YUCEHHbIX MeToAoB. [oHATME CXOQUMOCTM U yCTONYMBOCTM MeToda. Ownbku,
BO3HMKaOLLME NPY OpraHn3aLumn UTEPaTUBHBIX BbIYUCIEHUA. MaluWHHBIA HYNb U CNOCOOLI (ANrOpUTMEI) €ro
Bbluncnenns. Owmnbka okpyrneHusi, ycevennst (otbpackiBaHms).

31

UccnepoBaHue cucteM, 06BEKTOB, MPOLECCOB U SIBMIEHUA METO4AMM MaTeEMaTMYECKOro MOL4ENMPOBaHMS.
Knaccudukaums cucteM, 06EKTOB, MPOLECCOB, SBMIEHUA N UX MOAENEN B 3aBUCUMOCTM OT MeToAa
nccrneaoBaHus.

32

WNccneposaHue cuctem, 06EKTOB, MPOLIECCOB U ABNEHWUIN METOAaMU MaTEMaTUYECKOro MoAenMpoBaHus.
Knaccudmkaums cucteM, oGbeKToB, MPOLIECCOB, ABMEHWUI U UX MOAENei B 3aBUCUMOCTM OT BHYTPEHHMX
CBOWCTB 06beKTa UCCrneaoBaHns 1 3a4a4m UCCcrneqoBaHus.




VccnepoBaHune cuctem, 06BbEKTOB, MPOLIECCOB U SABMEHNA METOLAMN MAaTEMATUYECKOro MOAENTMPOBAHUS.
33 Knaccudukaums cucteMm, 06bEKTOB, NPOLLECCOB, SABMEHUN N UX MOAENEN B 3aBUCUMOCTM OT BHYTPEHHUX
CBOWCTB 0ObEKTa MUCCeaoBaHuS.

Cwuctembl: onpenenexHune, obwas XapaKTepucTuka. CwucTtemHbIn nogxon, K NOCTPOEHUIO MaTeMaTUHECKNX

34 -
MOENEeW CNOXHbIX CUCTEM. DTarbl aHanu3a u CMHTe3a.

Cwuctemsl: onpenenexHune, obuwas XapakKTepucTuka, CTpyktypa. anIHLJ,VII'IbI NOCTPOEHUA MaTeMaTUu4eCKnx

35 o
MoJenen CroXHbIX CUCTEM.

5.2.2 TunoBble TeCcToOBble 3aAaHUA

He npeaycmoTpeHsbl
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3agaym, Kenchbl)

1. JaHo: pe3synbTaTtbl 20-KpaTHbIX U3MEPEHMI BENNYMHBI APKOCTM 17-r0 Nonsa rpagaunoHHON WKanbl (MCXogHble
AaHHble BblAATCA MO BapuaHTam).

Monb3ysicb 3HAYEHMSIMM acMMMETPUM U 3IKCLiecca, NPOBECTU aHanM3 COBOKYMHOCTU 31EMEHTOB BbIOOPKM Ha
HOpPMarnbHOCTb 3aKOHa pacnpeaeneHus.

2. lMpeaonoxuTb NNaH NosiHOro YakTOPHOro SKCrepuMeEHTa Mo U3yYeHUIo MOoBeAEeHUss UccrnegyemMon CUCTEMBI,
XapakTepusyemon Hanuumem OBYX BXOAHbIX YMpaBnsieMblX nepeMeHHbiX (hakTtopoB, MPW3HaKOB) U OAHOW BbLIXOAHON
nepemMeHHOW, OTKITMKOM (MepeMEHHON COCTOSIHUS, PYHKLMEN OTKNNKA).

5.3 MeTogunyeckue maTepuansi, onpegensiowme npoueaypbl oLeHMBaHUA 3HaHUN, YyMeHU, BragaeHui (HaBbIKOB
1 (MNK) NPaKTUYECKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4atroLlerocsi K NpoMexyTo4yHowu atrectauMm m nopsaaok MIMKBUaLmMn akageMmnyeckomn
3a[10/MKEeHHOCTU

lMpoBeaeHe NMPOMEXYTOYHOW aTTecTauum pernameHTUpPOBaHO rokanbHbIM HOpMaTuBHbIM aktom CII6IMYMNTA
«lMonoxeHne o NpoBeAeHNM TEKYLLIEro KOHTPONS YyCneBaeMOoCTH U NPOMEXYTOYHOM aTTecTaumm obyyaowmxca»

5.3.2 dopma npoBefeHUs NPOMEXYTOYHOM aTTecTaunm No AUCUMNInHe

YcTHas X MucbMeHHasda KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauMu No gUCLUUNnHe

Mpu npoBeaeHun ak3amMeHa Bpemsi, OTBOAMMOE Ha NOAroTOBKY K OTBETY, cocTaBnsieT He Bonee 40 muH. Ons
BbIMNOJNTHEHNA MpakKTU4eckoro 3agaHunda 06yqa|ou.|,emy HGOGXO,D,VIMO MMeTb KOMMbHTEp, TakKkKe eMy npenocrtaBnaeTcd
Heobxoaumas cnpaBoyHas uHdopmMaLuus (BKMYas BO3MOXHOCTb MOMb30BaHUS pecypcaMu B NoKarnbHbIX U rnobanbHbIX
KOMMNbIOTEPHBbIX ceTax). CooblleHne pesynbTaToB OOy4valoLWeMycsi NMpoM3BOAUTCS HEMOCPEACTBEHHO MOCMe YCTHOro
oTBeTa.

6. YHEBHO-METOANYECKOE U UH®OPMALMOHHOE OBECNEYEHUE OUCLUUNNUHBI
6.1 YyebHasa nutepaTtypa

ABTOp 3arnasue | WN3paTensctBo | lon nspaHus | Ccbinka
6.1.1 OcHoBHas y4e6Hasa nuTepartypa
MHaTiok C. IM. MeToabl nnaHMpoBaHus http://publish.sutd.ru/
aKCnepuMeHTa chne.: crieryntg 2019 tp_ext_inf_publish.ph
p?id=20199239
MeneamHa T.  B.,[Metodel nnaHupoBaHusi u[  CawkT-Tetep6ypr: http://www.iprbooksh
OaHnHa M. M. 06paboTkm pesynbtatoB| YHuBepcutet MTMO, 2015 op.ru/67290.html
Hay4HbIX UCCreaoBaHNM WHcTuTyT X0Nnoaa u
BuoTtexHonoru
6.1.2 lononHuTenbHasa y4yebHas nutepaTtypa
Koeernb A. A. NHxeHepHble acnekThbl >KenesHoropck: http://www.iprbooksh
MaTemMaTn4eckoro Cubupckas noxxapHo- 2017 op.ru/66909.html
nnaHnpoBaHus cnacatenbHas akagemMust
aKcnepumMeHTa MC MYC Poccumn
Matiok C. IM. OcHoBbI aHanu3a gaHHbIX http://publish.sutd.ru/
chne.: crieryntg 2019 tp_ext_inf_publish.ph
p?id=20199236

6.2 NMepe4yeHb NpoceccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbIX CUCTEM




PedepaTtnBHas 1 cnpaBovHas 6a3a AaHHbIX peLeH3npyeMon nutepatypbl Scopus [OnekTpoHHbIn pecypc]. URL:
https://www.scopus.com

Moptan Aana odwuumnansHoro onybnukoBaHusa cTaHaapToB ®defepanbHOro areHTCTBa MO TEXHUYECKOMY
perynupoBaHunto 1 MeTpornorun [AnekTpoHHbIn pecypc]. URL: http://standard.gost.ru/wps/portal/

OnekTpoHHO-6nbnmoTeyHas cucrema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/

6.3 MNepe4yeHb NULEH3UOHHOIo U CBO6OAHO pacnpocTpaHAeMoro NporpamMmMHoro obecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows
MATLAB

6.4 OnucaHue maTepmanbHO-TEXHUYECKON 6a3bl, HEOOXOAMMOW AN OoCcyLlecTBIEHMA obpa3oBaTeNibHOro
npouecca no gucumnnuHe

AyanTtopus OcHalueHne

MynbTumegnnHoe obopyaoBaHWE, KOMMbIOTEPHAA TEXHMKA C BO3MOXHOCTbIO MOAKIHYEHMS K
KomnbloTepHbin knacc [cetm  «MHTepHeT» U obecrneyeHMeM [OCTyna B 3MIEKTPOHHY  MHGOPMAaLMOHHO-
obpasoBaTenbHyo cpeay

MynbTumeaniiHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, gocka
JlekumoHHas aygutopms
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