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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gncuunnuubl: ChopMmpoBaTb KoMNeTeHL MM obyyatoLerocs B 06n1act UCNONb30BaHUS:

METOAO0B aHanu3a AaHHbIX NpU NPOBEAEHUM Pe3yNbTaTOB 3KCMEPUMEHTOB MO M3YYEHUIO U ONTUMU3ALMUN NEeYaTHbIX
NpoLieccoB B NPOM3BOACTBE Nonurpadmyeckon NpoayKLnm, a Takke LUMPOKOro CreKTpa NPOMbILLITEHHbIX U3Oenui;

MEeTOAOB MflaHMPOBaHMA 3KCMEPUMEHTA NPU NPOBEAEHUN SKCMEPUMEHTOB MO U3YYEHUIO U ONTUMMU3ALMM NeYaTHbIX
npoLieccoB B NPOM3BoACTBE Nonurpadmyeckon NpoayKLmnn, a Takke LUMPOKOro CNeKTpa NPOMbILLITEHHbIX M3Lenuii

1.2 3agayun AUCLUNIUHBI:

MprBUTbL HaBbIKM aHanuM3a AaHHbIX ANS NPOBEAEHMSI TPAMOTHOW OLEHKM MEePCrneKkTUB UCMONb30BaHUS PasnUyYHbIX
neYyaTHbIX TEXHONOMMI A4Sl NPON3BOACTBA LUMPOKOrO CMEKTPa NPOMbILLNIEHHbIX U3AENWIA.

O3HakoOMWUTb C NpUHUMMAMM U OCODEHHOCTAMW WCMONb30BaHWST METOAOB aHanuM3a [AaHHbIX MNpyu NpoBeaeHun
NCCNeaoBaHUM NO M3YYEHMIO M ONTUMMU3ALMKN NeYaTHbIX NPOLECCOB B NPOU3BOACTBE Monvrpadmnyeckon nNpoaykummn, a takke
LLMPOKOro CNeKTpa NPOMbILLNIEHHbIX U3LENWNA. .

CdopmupoBaTth npeacTaBneHMe 0 COBPEMEHHbIX Moaxodax K BblOOpY METOAOB aHanm3a AaHHbIX Mpu NpoBeaeHun
nccnenoBaHusa B ob6nactu Nnpons3BoAcTBa nonmMrpadmMyeckon NpoayKLmm, a Takke LWMPOKOro CreKkTpa NPOMbILLSIEHHbIX U3aenui
nocpeacTBOM pasfnNYHbIX NeYaTHbIX TEXHOMOTMNA.

Pa3BuTb HaBblkM FPaMOTHOWM OLIEHKM pe3ynbTaToOB MPUMEHEHUSI COBPEMEHHBLIX MOAXOAOB K aHanuay AaHHbIX npu
NpoBeAeHUN UCCnefoBaHWst B 06nactu npou3BoAcTBa MNONMrpaduyeckon npoaykumu, a TakkKe LIMPOKOro CrekTpa
NPOMbILUNEHHBLIX U3OENUA NOCPEACTBOM Pa3NIUYHbIX NeYaTHbIX TEXHOMOMMIA.

[laTb OCHOBbI METOAONOrMM MNPOBEAEHUS WCCMEAOBaHWA U FPaMOTHOM 00OpaboTKM UX pe3ynbTaToB MO OLEHKe
BO3MOXXHOCTEWN yNpaBeHNsi KAYeCTBOM LUMPOKOro CrnekTpa nonurpaduyeckon npogykumm, a Takke NpoMbILLIIEHHbIX U3Oennui,
NPOM3BOANMbIX C MCMOJTb30BAHNEM Pa3NNYHbIX NEYATHbIX TEXHOMOTUNA.

MpnBUTbL HaBbIKM NNAHUPOBAHWUS 3KCMEPUMEHTa ANsi NPOBeAeHUS rPaMOTHOW OLEHKM NEepCcrnekTUB MCMOoNb30BaHUS
pa3nnyHbIX NeYaTHbIX TEXHOMOMN ANsi NPOM3BOACTBA LUMPOKOro CrekTpa NPOMbILLNEHHbIX N3OENNIA.

O3HakoMWUTb C MNPUHUMNAMU U OCOBEHHOCTAMM WCMONb30BaHMS METOAOB MMaHMPOBaHUS SKCNepuMeHTa npwu
NpoBeAEHUN UCCINEAOBAHUIA MO U3YHYEHMWIO Y ONTUMM3ALIMM NEYATHbIX MPOLLECCOB B MPOM3BOACTBE NonMrpacdnieckon NpoayKLum,
a TaKkke LWMPOKOro CneKkTpa NPOMbILLSIEHHbIX N3AENNA.

CdopmupoBaTth npeacTaBrieHMe O COBPEMEHHbIX Noaxonax K BbIOOpY MeTOA0B MMaHWPOBaHWUST 3KCMEpPUMEHTa npwm
npoBefeHnn wnccrnegoBaHnst B obnactu npou3BodcTBa nonurpacdouMyeckor NPoOayKUMK, a Takke LMPOKOro crekTpa
NPOMbILUNEHHbIX N3AENUIA NOCPEACTBOM Pa3NNYHbIX NeYaTHbIX TEXHOMOMMIA.

Pa3BuTb HaBblkM FPAMOTHOW OLIEHKM pe3ynbTaToB MMaHMPOBaHUS 3KCNepMMeHTa Npu NpoBeaeHUN nccrnenoBaHus B
obnactn npoussBoacTBa nonurpadryeckorn Npoaykuun, a Takke LUMPOKOro ChekTpa MPOMbILSIEHHbIX M3Oenuin NocpeacTBOM
pa3nUYHbIX NeYaTHbIX TEXHOMOMIA. .

[laTb OCHOBbLI METOAOOMMM NPOBEAEHUSA UCCNESOBaHMIN NO OLEHKE BO3MOXHOCTEN YNPaBfeHUs Ka4eCTBOM LLUMPOKOro
cnekTpa nonurpadU4eckon NPoAyKUUM, a Takke MPOMbILLMIEHHbIX U3LENUI, MPOU3BOLMMBIX C UCMONb30BaHMEM Pa3fNYHbIX
neyaTHbIX TEXHOSOMMIA HA OCHOBE NPaMOTHOWN OLIEHKM pe3yribTaToB NaHNPOBaHWS 3KCNEPUMEHTa.

1.3 Tpe6oBaHus K NpeaBapUTeNbLHON NOArOTOBKE O6yy4aloLlerocs:
MpeaBaputenbHasi NOAroTOBKa NpeanonaraeT co3faaHne OCHOBbI AN POPMUPOBaHMS KOMNETEeHUMI, yKa3aHHbIX B . 2,
NpY U3YYEHUN OUCLMMIIVH;

AKTyanbHble Npob6rembl oTpacnm

MeToabl U cpeAcTBa HayYHbIX UCCReAoBaHNI
MaTtemaTuuyeckoe MoaenupoBaHue

KomnbloTepHble TexHonorum B Hayke 1 o6pasoBaHum

2 KOMMNETEHUWUN OBYYAIOLLEIoCA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OlNK-6: Cnoco6eH pa3pabaTbiBaTb TEXHUYECKYH AOKYMEHTaLUuI0 Ha HOBble BUAbI nonurpaduyeckon
NPOAYKLUN U YNAaKOBKU, OKa3biBaTb TEXHUYECKYH0 NOMOLLb U OCYLLECTBIATb aBTOPCKUMIA Haa3op npu
M3roTOBIIEHUU, UCMNbITAHUSAX U cAaaYe B IKCNIyaTauuio NpoeKTUpyemMbIiX u3genum

3HaTb: MeTodbl TEOPETUYECKUX W IKCMEepUMEHTanbHbIX WCCredoBaHuin; cTaHAapTel M Npasuna, npUMeHsieMble Mnpu
0hOPMIIEHUI HAYYHO-UCCeaoBaTeNnbLCKMX paboT

YMeTb: CTaBuTb Lieny 1 3agayun NccregoBaHus; nrnaHnpoBaTb 3KCNMEepPUMEHT No onpeaeneHno onTUuMaribHbIX TEXHOJIOTMYECKUX
napamMmeTpoB NnpoueccoB

BnapgeTb: metogamn aHanusa u cnocobamm peweHna 3agay no ycoBepLleHCTBOBaHUIO MaTtepmnanos n TEXHOSOMMN C LEenblo
noBbIlWEeHnAa unx 3Cb(beKTI/IBHOCTM B KOHKPETHbIX TeXHOJNOorm4ecknx ycnoBuax, martemMmatunvyeckmmm metoaamMn MoCTaHOBKU
OKCNepuMeHTOB U 06p360TKVI pe3ynbTaTtoB

OlNK-8: Cnoco6eH 060CHOBbLIBaTb palMOHaNbHOCTb pa3paboTok N NPOeKTUpPOoBaTb HOBLIE BUAbI
nonurpadmyeckor NPoAyKLMU N yNaKOBKW, U3AeNni, N3rotaBfiMBaeMbIiX C NpMMeHeHueM nonurpadpunyecknx
TEeXHONormm

3HaTb: NPUHUMNbI NNaHUPOBaHUA 3KCNEepUMEHTa, 0COBEHHOCTUN UX MUCMONb30BaHUA AN pelleHna 3agad B obnactu npuKknagHbixX
n beHﬂ,aMeHTaJ'lele HayK npu npoBegeHunn nccrnegoBaHnii U CO3AaHMM HOBbIX Hal'lpaBJ'IeHVIVI B CBOEWN pa60Te

YmeTb: ucnonb3oBaTb NpUHUUNbI NMNaHUPOBAHUA JKCNEepuMMeHTa OnAd peleHnsa NoCTaBJfieHHbIX 3agady no TeMaTuke
ncecnegoBaHnA

BnapeTtb: HaBbIkamMu MHTEepnpeTaunmn pe3ynbTaToB NiaHNpoBaHUA 3KCNepMMeHTa aAna peeHna noctaBlieHHbIX 3a4a4




3 COAEPXAHUE OUCLUMNUHDbI

KoHTakTHas
paboTa

cp dopma

fe | M. | twacw | ToVer0
(vacol) | (4yackl)

HanmeHoBaHue n cogepxaHne pasgernos, TeM U YY4eOHbIX
3aHATUN

Cemectp
(kypc gnsa 3A0)

Pasgen 1. Cuctemsbl, NPUHUUNBI CUCTEMHOTO NoaxoAa u
CUCTEMHOro aHanusa c yyetom TpeboBaHum
COBPEMEHHbIX METOL0B aHanM3a AaHHbIX N0 U3Yy4YEeHUI0
noBeaeHns cucteM, 06 bLEKTOB, NPOLLECCOB, SIBMIEHUN.
MeToabl NonyyeHusi, aHanusa u npeacTaBreHus
anpuopHon nHgopmaumm, NoNy4eHHON Ha OCHOBaHUN
CTOXaCTUYECKOro Noaxona K U3y4eHuro noBegeHus
ob6bekTa, ABNeHus, npouecca, CUCTEMbI U Ap.

Tema 1. CnctemMbl Kak MHOFOMEPHbIE 0O BHEKTHI.
CTpyKTypa, napameTpbl (XapakTePUCTUKM) CUCTEM.
Cuctembl 1 Nx Mmogenu kak 06bekTbl MHOrOMepPHOro
aHanmaa gaHHbIX. OCOBEHHOCTU CTPYKTYPbI
MaTeMaTU4YEeCKOro onnucaHnsa cCUCTem, o6 bLEKTOB,
NMPOLIECCOB, SIBITIEHUN, XapaKTepm3yeMbix 60nbLInMm
KONMYECTBOM NapameTpoB, aKTOPOB, NEPEMEHHbIX.
[leTEpPMUHNCTUYECKMIN U CTOXAaCUYECKUIN (BEPOATHOCTHLIN,
CTaTUCTMYECKNIA, AIMMUPUYECKNIA, PEHOMEHONOINYECKNIA,
dopmarnbHbIA) NOAX0Abl K CO34aHMI0 MaTeMaTUYeCKNX
MoAenen ¢ No3nuum MHOroMEpPHOro aHanunsa gaHHbIX.
MeToabl aHanu3a v NpeAcTaBreHns pe3ynbTaToB
3KCnepuMeHTa No N3y4YeHnio NoBeaeHns oobekTa,
SIBNEHWs], Npouecca, CUCTEMbI 1 Ap. Ha OCHOBaHUK
MCNoNb30BaHMs MHOTOMEPHOIo aHanuaa gaHHbIX
MporpamMmMHbIE M annapaTHble CPeACcTBa NePCOHarbHbIX
KOMMNbIOTEPOB A5l Npeobpas3oBaHns, XpaHEeHMS,
oTODpaXeHunst U MHTepnpeTaumm nHpopmaumm,
Nnosfly4eHHOM Ha OCHOBE UCMONb30BaHWUs METOL0B 2 (0]
MHOTOMEPHOTrO aHanM3a AaHHbIX.

MpakTnyeckoe 3aHsTME. Bbibop TMNa matemaTnyeckoro
OnucaHns Ha OCHOBaHWK aHanu3a ocobeHHocTeNn
CTPYKTYpPbl MaTEMaTMYECKOro ONUCAHNA CUCTEM,
00BHEKTOB, MPOLIECCOB, SIBITEHUN, XapaKTepU3yeMbixX
6onbLUMM KONNMYECTBOM NapameTpoB, haKkTopos.,
NnepeMeHHbIX.

Tema 2. MpuHUMNbI NpeaBapuTenbHOM 06paboTkm
pe3ynbTaToB 3KCMEPUMEHTA MO NMOMy4YEHUIO anpuopHOW
MHdOpMaLMM NO N3YYHEHUIO NOBEAEHUS 0ObEKTa,
SIBMEHUS, npoLecca, CUCTEMbI 1 ApP. C y4ETOM
ocobeHHOCTe MHOrOMEPHOro aHanmn3a AaHHbIX.
PaHgomu3aums kak cnocod yMeHbLUEHUS BEPOSITHOCTH
BO3HWKHOBEHUSI cMcTeMaTU4Yecknx owmnbok.  NpoBepka
OOHOPOAHOCTY Y BOCMPOU3BOAUMOCTU pe3ynbTaToB
N3MepEHNin 3Ha4YEHNIN BENUYNH, MapamMeTpoB,
XapaKTepU3yoLLMX CBOMCTBA OOHLEKTOB, CUCTEM,
npoueccos, aBneHnin. MeTtoabl BbiiBNEHUS rpyObIxX
norpeLuHocTen, obHapyxeHne NpoMaxos.

lMpakTnyeckoe 3aHAaTMe. MeToabl UHTEepnpeTaumm
anpuopHoI MHopMaLuK No N3y4YeHnto NoBeaeHNS
o6bekTa, ABMNeHus, npowuecca, CUCTEMbI U Ap. C y4eTOM
ocobeHHOCTe MHOrOMEpPHOro aHanusa AaHHbIX Ha aTane
npeaBapuTernbHOM 00paboTKn pe3ynbTaToB
3KCNeprMeHTa.




Pasgen 2. MNpuHUmMnbl co3gaHna MatemaTUdecknx
MOAenen Ha OCHOBE OETEPMUHNCTUYECKOTO U
CcTOXacTM4ecKoro noaxoga. YctaHoBEHNE Hanuyus u
TMNa CBA3M Mexay napameTpamu (dakropamu,
nepemMeHHbIMK), ONMUCbIBAKOLLIMMM CBOMCTBA OO BHEKTOB,
cucTeMm, NpoLeccos, sBneHnin. MeTogbl KOppensLuMOHHOMo
N perpeccuoHHOro aHanmsa Kak OCHoBa Teopuu
NMaHNPOBaHUA 3KCNEPUMEHTA. METOAbI NNTAaHNPOBAHUS
3KCnepuMeHTa.

Tema 3. MeTogbl [ucnepcMoHHOro 1 bakTopHOro
aHanusa. PanxxupoBaHue nepemMeHHbIX Mo pesynbTatam
dakTopHOro aHanusa.

OCHOBbI KNacTepHOro aHanuaa. AnBM3MMHbIN K
arnomepaTtuBHbIN Noaxoabl. MeToabl knacTepHoro
aHanusa. Metpukun. O6begnHeHne 06HLEKTOB, ABNEHUN,
MpPOLIECCOB, CUCTEM Pa3NIMYHON NPUPOAbI B KNacTepsbl,
TaKCOHbI, CTyLLLEHMSI MO pe3ynbTaTam KrnacTepHOro
aHanusa.

OcCHOBbI AUCKPMMUHAHTHOrO aHanmaa. OnucaHne
rpynnoBbIX CBOMCTB KNnacTepoB, TAKCOHOB, CryLLeHWI
00beKTOB, ABNEHWI, NPOLIECCOB, CUCTEM Pa3SIMYHON
NPUPOAbLI HA OCHOBE Pe3ysbTaToB KITAaCTEPHOro aHanmaa.
PacnosHaBaHue obpasos. NoHsTME 06
WHTENNEeKTyarnbHbIX cMcTeMax (Cuctemax ¢
NCKYCCTBEHHbLIM MHTENIEKTOM), CUCTEMAX TEXHUYECKOIO
3peHns n T.4.

MpakTtnyeckoe 3aHsaTne. OnpeneneHne CTpyKTypbl
npeanonaraeMoro MaTeMaTmu4eckoro onncaHus 00 bLEKTOB,
SIBITEHMI, NPOLIECCOB, CUCTEM Pa3fIMYHON NPUPOAbl Ha
OCHOBaHWUM pe3yNnbTaToB NPOBEAEHUA OUCMEPCUOHHOIO U
dakTopHOro aHanmsa.

Tema 4. CTaTuUCTMYECKOE OLleHMBAHME BO3MOXHOIO
HanMunsi MHOXECTBEHHbIX cBA3en. CToxacTnyeckas
cBsA3b. MeToa makcumyma npasgononobus. Perpeccus,
Koppensums. 3HayeHme OCTaTKOB NpW UHTEepnpeTaunn
pes3ynbTaToB PErpPeCcCMOHHOro aHanunsa. Beibop
onTumarnbHoW bopMbl ypaBHeHUs1 perpeccumn. OueHka
TECHOTbI NIMHENHOW U HENUHEeNnHoW ¢cBa3n. OcobeHHOCTH
NCMOMb30BaHNs METOAOB KOPPENSALUOHHOO U
perpeccuoHHOro aHanu3a npu aHanmse HeogHOPOaHOro
4YncnoBoro marepuana (NpoBeaeHne NMHENHOro U
HENUHENHOro KOppensiLlMOHHOIO N perpecCuoHHOro
aHarnmsa c UCrnonb30BaHMEM BECOBbIX KO3 PULMEHTOB).
MHOXeCTBEHHbIN perpecCuoHHbIN U KOPPEnsLMOHHbIN
aHanua. MNMpuHUMNBLI NOCTPOEHMST MHOTOaKTOPHbIX
(cTOXacTrM4ecKnx, aMNMPUYECKNX (heHOMEHOMNOrMYECKHNX,
dopmanbHbIX) Mogenen. OcobEeHHOCTU UCMONb30BaHUS
METO0B MHOXECTBEHHOIO KOPPEMSLIMOHHOIO U
perpeccrMoHHOro aHanuaa npu Hanm4ymMm HeOAHOPOZHOrO
YMCMOBOro MaTepuana. YCTaHOBNeHne aaekBaTHOCTH
MaTemaTuyeckux mogenen. Micnonb3oBaHue
3KcnepuMMeHTanbHoM nHopMaLmMm Ans KoppeKkLmm
napameTpoB MateMaTU4eCKnx Mogenen.

MpakTuyeckoe 3aHsaTMe. MNpUHLMNBLI NOCTPOEHMUS
MHOrohakTOpHbIX, MHOronapameTpruyecKmx
OZHOOTKITUKOBbIX (CTOXaCTUYECKUX, AIMMNUPUYECKMX
HeHOMEHONorMYecknx, opMarbHbIX) MaTeMaTUYECKMX
(apouTUBHBIX, MYNbTUNIMKATUBHBIX, MPOU3BOSILHOrO
BMaa) moaenen metogom bpaHgoHa.




Tema 5. OcHOBbI NaHMpoOBaHNS  aKcnepumeHTa. MeTtoapl
MOMHOro M APOBGHOro PakTOPHOro AKCNEepMMeEHTA.
TpeboBaHus, NnpeabsBnsaemMble Kk opme
MaTeMaTU4eCKOro onncaHnsa yHKLNOHNPOBaHUA
0OBEKTOB U CUCTEM Pa3NIMYHON NPUPOALI MO pe3ynbTatamM
NNaHNpOBaHUSA 3KCNEepPUMEHTA.

MpUHUKMNBI NOCTPOEHMS NAAHOB MNOMHOMO PaKTOPHOro
3KCMepUMeHTa, ero NpoBeaeHUa N NocTpoeHne
MaTeMaTn4eckon MOAENM Nno ero pesynbraram.
CokpalleHne konmyecTsa onbIToB. [MpuHUMNbI
npoBeAeHus ApOBHOro PakTOPHOro AKCNepMMeHTa n
NoCTpOeHMEe MaTeMaTuyecKon Moaenu no ero
pesynbTatam.

MpakTuyeckoe 3aHsaTHe. Vicnonb3oBaHne MeToa0B
MOSTHOro 1 ApPoBHOro hakTOpHOro aKkcnepMMeHTa Ans
onucaHusa  PYHKLUNOHNPOBaHUSA 06 BbEKTOB, NPOLIECCOB,
SABMIEHUA N CUCTEM Pa3fNYHOM NpUpoabl.

Pasgen 3. MNpuHUMNLI NOUCKa ONTUMarbHbIX peLleHnin No
pe3ynbTaTtaM NOCTPOEHUS KOPPETSALMNOHHBIX U
pEerpecCuUoHHbIX Mogenen n NCnonb3oBaHMs METOO0B
nnaHMpoBaHUs

Tema 6. MpuHUKUNBI ONTUMU3ALMK (PYHKLMOHUPOBaHUS
0OBEKTOB 1 CUCTEM PasnMYHON NpMpodpl MO pesynbTaram
NMOCTPOEHMUS KOPPENSILMNOHHBLIX U PEMPECCUOHHbBIX
MoZenewn 1 UCnonb3oBaHNs METOA0B NilaHMPOBaHNS
akcnepumMmeHTa. OyHKUUS OTKNMKA, PYHKUMSA Lenm
(ueneBast PyHKUUSA). YUeT 0COOEHHOCTEN UCTIONb30BaHUS
BbIOpaHHOro MeToa noucka u noBeaeHus OyHKLUU
oTknuka. Knaccudmkaums meTogoB noucka onTMMarnbHbIX
peLleHni.

MpakTnyeckoe 3aHsaTME. BbibOp MeETOOOB ONTMMM3ALIMK
(PYHKLUMOHNPOBaHMS 00BHEKTOB, NPOLIECCOB, SIBNEHUI 1
CMCTEM pasnuYHON NpMpoabl C y4ETOM 3a4aun
nccnenoBaHus, ocobeHHOCTeN NCNONb30BaHNS
BbIOpaHHOro MeToa noncka u noBegeHns OyHKUUU
OTKIMMKA.

Tema 7. MNMpuHuMnbl 6€3yCroBHOM ONTUMM3aL MK
YHKUMOHUPOBAHUSA OOBEKTOB U CUCTEM Pa3NTNYHON
nNpupoAabl NO pe3ynbTaTtaM NOCTPOEHUSA KOPPENALNOHHBIX
N PErpecCcuoHHbIX Modenen u NCnornb30BaHWs METO40B
nnaHnpoBaHuga akcnepumeHta. OBG30p MeToa0B
OAHOMEPHOM U MHOTOMEPHOW 6e3yCNOBHON  ONTUMU3ALUN
PYHKUNOHNPOBAHUSA OBBEKTOB U CUCTEM PA3NNYHON
npvpoael.

MpakTuyeckoe 3aHsATME. OCODEHHOCTU peLleHmns 3aaa4um
OAHOMEPHOM U MHOTOMEPHOW 6e3yCNoBHON  ONTUMU3ALUN
YHKUNOHNPOBaHUA 06bEKTOB, NPOLIECCOB,ABMEHNI U
CUCTEM pPasnNUYHON NpUpPoLbI.

Tema 8. MNMpuHUKUNBI YCNOBHOW ONTUMMU3aLNN
YHKUMOHUPOBAHUSA OOBEKTOB M CUCTEM PaA3NTNYHON
nNpupoAabl NO pe3ynbTaTtaM NOCTPOEHUSA KOPPENALNOHHBIX
N PErpecCcuoHHbIX Modenern u NCnornb30BaHNs METOL0B
nnaHnpoBaHuga akcnepumeHta. OBG30p MeToa0B
OAHOMEPHOM N MHOFOMEPHOW YCITIOBHOM  ONTUMM3aLnn
YHKUNOHUPOBAHUSA OBBEKTOB U CUCTEM PA3NNYHON
npvpodbl NPY HANMYUKU OrpaHNYEHNIn (TUNa paBeHCTB,
TuNa HEpaBEHCTB).

MpakTnyeckoe 3aHATME. OCODEHHOCTY peLleHNns 3agayn
OHOMEpPHON U MHOFOMEPHOW  ONTUMMU3aLUK
YHKUMOHNPOBAHUSA 00 BEKTOB, NPOLIECCOB,ABMEHNI U
CUCTEM pasnNyYHON NpUPOAbI NPY HaNM4YMU orpaHNYeHnin
(Tna paBeHCTB, TUNA HEPABEHCTB)..

Utoro B cemecTpe (Ha kypce ans 3A0)

17

51

49

KoHcynbTauum n npomexyTtodHas atrectaumns (Ok3ameH)

2,5

24,5

Bcero koHTakTHas pa60Ta n CP no gaucumnnuHe

70,5

73,5




4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoeKTnpoBaHne y‘-le6HbIM nnaHom He npeayCcMoOTpeHo

5 BANNIbHO-PEUTUHIOBASAl CUICTEMA OLIEHUBAHUSA

Wcnonb3oBaHue 6aﬂﬂbH0-pel7ITVIHFOBOIZ CUCTeMbl He NpeayCMOTPEHO.

6. ONMUCAHME NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPELCTB OLIEHUBAHUS PE3YNIbTATOB

OBYYEHUA

6.1 MNokasaTenn oueHMBaHus

Kon komneTteHummn

MokasaTenu oueHnBaHUs pe3ynbTaTtoB O6yHeHI/IF|

OrK-6

OnucbiBaeT u cocTaBnsieT nnax 9KCnepumMeHTa no onpeaeneHno onTtuMarbHbIX
TEXHONIOrM4YeCKnx napameTpoB npoueccoB Ha OCHOBaHUM COBPEMEHHbIX METOO0B aHanunsaa
AaHHbIX.

anMeHﬂeT METOObl TEOPETUYECKUX N SKCNEePpUMEHTallbHbIX nccnegoBaHum npuv NOCTaHOBKE
uenu n 3agaym nccnenoBaHus.

V|CI'IOJ'Ib3yeT WHHOBALMOHHbIE CNOCO0bI peweHna matemaTtm4eCkuMmmn MmetTogamum 3agad no
ycoBepLueHCTBOBaHUIO CBOWCTB MmaTtepuanos un TEXHOOMMIN C Uesbio NOBbILLEHUSA NX
S(DQDGKTVIBHOCTVI B KOHKPETHbIX TEXHOJIOTMYECKMX yCIoBUAX.

OrK-8

d>opmynV|pyeT OCHOBHbI€ npaBuiia nposeneHns eKcnepmmeHTaanon pa6OTbI B paMKax
Hay4HOro nccrnegoBaHuA.

Onpep,enﬂeT aTanbl nposegeHnA 3KcnepmmeHTaan0|7| pa60TbI B obnactn npuknagHbiX u
(bYH,D,aMeHTaJ'IbeIX HayK no onpe,qeneHHon paHee TeMmaTuke nccrnenosaHua, npu
nposegeHnn HoOBbIX nuccrnefoBaHuUmM U Co3a4aHNM HOBbIX Hal'lpaBJ'IeHI/II;I B CBOEW pa60Te.

AHaJ'IVI3VIpyeT pes3ynbTaTthl 3KCﬂepI/IMeHTaJ'IbHOl7I 4YacTtun HayqHoro-mccne,qosaTeanKon pa60TbI
n gaet 060CHOBAHHOE 3aKMYeHe.

6.2 Cuctema 1 KpuTepmmn oLeHUBaHNA

LWkana oueHnBaHus

KpuTepun oueHnBaHUA CROPMUPOBAHHOCTY KOMMNETEHLMA

YcTHoe cobecenoBaHne MucbmeHHasa paboTa

5 (oTnnyHO)

MonHbIN, NcdYepnbiBaOLWUN OTBET, SSBHO
[EeMOHCTpUpYoLLMIA rnybokoe NoHMMaHue
npegmeTa v LWAPOKYH apyanumio B
oLieHMBaeMow obnacTtu,

YMEHWE NCNonb30BaTb TEOPETUYECKNE
3HaHWS AN pelleHus NpakTU4ecknx sagay

4 (xopoLwuo)

OTBET NOMHbIV U NPaBUIbHBIN,
OCHOBaHHbIN Ha npopaboTke Bcex
006s3aTenbHbIX UICTOMHUKOB MHOpMaLU.
Moaxod kK maTepuany oTBETCTBEHHbIN, HO B
oTBeTax AonyLeHbl HebonbLune
NOrpeLLIHOCTN, KOTOpbIE YCTPaHAKTCS
TONbKO B pe3ynbTaTe cobecenoBaHms

3 (ynoBneTBOpPUTENBLHO)

OTBeT HEMorHbIN, OCHOBAHHbIN TOMLKO Ha
NEKUMOHHBIX MaTepuanax. Mpu noHUMaHum
CYLLHOCTU NpeameTa B LiernioM - NnpoGernb! B
3HaHWSAX cpa3dy Mo HECKOMbKUM TeMaw,
CYLLIECTBEHHbIE OLUNGKM, yCTpaHeHue
KOTOpbIX B pe3ysbTate cobecenoBaHus
3aTpyaHeHo.

2 (HeygoBMNETBOPUTESBbHO)

HecnocobHocTb OTBETUTL Ha BOMNpocC bes
NOMOLLIK 3K3aMeHaTopa. Hes3HaHne
3HaYUTENBLHOW YacTn npuHUnnmanbHoO
BaXHbIX 3J1EMEHTOB ONCUUNTINHDI.




MHorouncneHHble rpybbie owmnbkm.
MonbiTka cNMcbIBaHUA MW NONb30BaHNe
MOACKAa3KOW ApYroro Yenoseka

6.3 TunoBble KOHTPOSbHbIE 3aAaHUA U/UNU UHbIE MaTepuarbl, UCMONb3yeMble AfSl OLleHKN pe3ynbTaToB
obyyeHus
6.3.1 TunoBble KOHTPOSIbHbIE BOMPOCHI

Ne n/n dopMynnpoBKM BONpOCOB
Cemectp 2
1 Cucrtembl kak MHOroMepHble 00bekTbl. CTpyKTypa, NapamMeTpbl (XapakTePUCTUKM) CUCTEM.
CucTeMbl M Ux Moaenu kak 06 beKTbl MHOFOMEPHOro aHanuaa gaHHbIX. OCOBEHHOCTM CTPYKTYpbI
2 MaTeMaTUYECKOro onucaHnsi CUCTeM, 06 LEKTOB, MPOLECCOB, SABMEHUI, XapakTepuayemMbix 60bLLNM

KOJInmn4eCcTBOM napameTpos, d)aKTOpOB, nepemMeHHbIX.

[eTepMNHMUCTMYECKNIA N CTOXaCUYeCKnin (BEPOATHOCTHBIN, CTaTUCTUYECKUA, SMIUPUYECKUN,
3 eHOMeHOoorn4eckmin, opmarnbHbIf) NoAXo4bl K CO34aHUI0 MaTeMaTUYECKNX MogeNen ¢ No3nLmi
MHOIFOMEPHOro aHanm3a LaHHbIX.

MeTtoabl aHanusa u npeacrtaBrieHUA pe3yrnbTaTtoB 3KCNepuMeHTa no n3y4yeHuio nosegeHus 06bekTa, ABMNeHus,
npouecca, CUCTemMbl 1 Op. Ha OCHOBaAHUN UCMNOJ1Ib30OBAaHNA MHOIroOMepHOro aHanunasa gaHHbIX

I'IporpaMMHble M annapaTtHble cpencTtBa nepcoHalribHbIX KOMNbOTEPOB ANA ﬂpeO6pa3OBaHMﬂ, XpaHeHuA,
5 OTO6pa)KeHVI$| n nHTepnpetTaunmn VIHCbOpMaLI,I/II/I, nonyquHon Ha OCHOBE UCNOJib30BaHNA METOO0B
MHOIroMepHOro aHann3a AaHHbIX.

MpuHUMNLI NpeaBapuTenbHo 06paboTKN pesynbTaToB SKCNeprMeHTa Mo NonyYeHno anpuopHoN
nHpopMaLMmM Mo U3yYeHUto NoBeaeHNs 06bekTa, BMNeHWs, NpoLecca, CUCTEMbI U Ap. C y4eTOM ocoGeHHocTeln
MHOrOMEPHOro aHanuaa AaHHbIX. PaHaoommsaums kak cnocob yMeHbLUEHWUS BEPOATHOCTU BO3HUKHOBEHHUS
cMCTeMaTMYeCKMX OLLNGOK.

MpoBepka 0AHOPOAHOCTU U BOCMPOM3BOAVIMOCTM Pe3ynbTaToB U3MEPEHNIA 3HAYEHUIA BENUYMH, MapamMeTpoB,
7 XapaKTepusyoLLMx CBONCTBa OGBLEKTOB, CUCTEM, NPOLIECCOB, ABNeHU. MeToab! BhiSIBNeHUs rpyobix
NorpeLlHoCTEN, OOHapYKeHWe NPOMaxoB.

MpUHUMNBLI CO3AaHNsA MaTemMaTUYeCcKMX MOAenein Ha OCHOBE AETEPMUHNCTUYECKOrO U CTOXaCTUYECKOro
noaxoaa.

YCcTaHOBNEHME HanNU4msa u Tuna cesaAsn Mexay napamMmeTpamu (dDaKTOpaMVI, I'IepeMeHHbIMVI), onnucbiBavOLWMMN

9 CBOMNCTBa OOBHLEKTOB, CUCTEM, npoLeccos, asneHnn. Metoapl KOppenAunMoHHOro n perpecCMoHHOro aHanmsa Kak

OCHOBa Teopuun nnaHnpoBaHUA aKCnepunMeHTa. MeTobl NaHMpoBaHUA 3KCNepuMeHTa.

MeToabl ANCNEPCUOHHOIO 1 hakTOPHOrO aHanm3aa. PaHxupoBaHue nepemeHHbIX No pesynbTaTam akTopHOro
aHanuaa.

10

OCHOBBI KNacTepHOro aHanuaa. [JUBM3MMHBIiA 1 arfiomepaTuBHbIN Noaxoabl. MeToabl KnacTepHOro aHanumsa.
11 MeTpuku. OGbeamHeHne 06 bEKTOB, SIBNIEHUI, NPOLIECCOB, CUCTEM Pa3fUYHOW NPUPOLbI B KNacTepbl, TaKCOHb,
CTyLLEHUsA MO pesyfibTaTaM KnacTepHoro aHanmaa.

OcHoBbI ANCKPUMUHAHTHOIoO aHanmsa. OnucaHune rpynnoBbIX CBOWCTB KnactepoB, TAKCOHOB, CFyLIJ,GHI/II;I
00BbEKTOB, ABNEHUIN, npoueccos, cuctem pa3n|/|qH017| npupoabl Ha OCHOBE pPe3ylibTaTOB KIaCcTepHOoro aHanmsa.
PacnosHaBaHue O6pa3OB. MoHaTne 06 MHTeNnneKkTyalbHblIX CuCTemMax (CVICTeMaX C UCKYCCTBEHHbIM
VIHTeJ'II'IeKTOM), cucrtemMax TexXHM4YeCKoro 3peHua n 1.4.

12

CTratucTmyeckoe oueHnBaHne BO3MOXHOMO HanmMuns MHOXeCTBEHHbIX cBa3en. CToxacTudeckas cesa3b. Metoq

13
MaKkcumyma rnpasgonofobvsi.

Perpeccvm, Koppenauusa. 3HayeHne ocTaTKoB npu nHTepnpeTaunmn pes3ynbtaTtoB perpecCUMoHHOro aHanuaa.

14 o I -
Bbl60p onTumManbHOU CbOprI ypaBHEeHUA perpeccuun. OueHKa TECHOTbI IMHEWHON W HENMHENHOWN CBSA3N.

OcobeHHOCTM Ucnonb3oBaHMs METOO0B KOppenAumMoHHOro n perpecCMoHHOro aHanumsa npu aHanumae
15 HeoaHOPOAHOro YMCoBOro Mmatepuana (npoae,ueHVle TNIMHEVHOro N HEMMHENHOro KOppenAaunoHHOro n
perpecCMoHHOro aHanunaa ¢ ncnoJjib3o0BaHemM BeCOBbIX KOSd)dDVILWIeHTOB).

MHOXEeCTBEHHbIN PErpeCCUOHHBIN 1 KOPPENALNOHHBIA aHanm3a. MNPUHLMMILI NOCTPOEHUSE MHOTOMAaKTOPHbBIX

16 o
(CTOXBCTW—IGCKMX, SMMNUPUYECKnNX d)eHOMeHOJ'IOFVNeCKVIX, (bOpMaﬂbeIX) moaenen.

17 OcobeHHOCTM NCNoNb30BaHNst METO40B MHOXECTBEHHOIO KOpPpPEenAuMoHHOro n perpecCMoHHOro aHanumasa npu
Hann4ymm HeEOQHOPOAHOro YMcnoBoro MaTtepuana

18 YcTaHoBneHve agekBaTHOCTU MateMaTtmdeckmx mogenen. Ucnonb3oBaHne aKcnepmmeHTaanon VIHGbOpMaLI,VIVI

A7 KOppeKunn napamMmeTpoB MaTeMaTn4eCcknx mMogenen.

OcHoBbl nnaHnpoBaHNA SKCNepumMeHTa. MeTtoabl nonHoro n ,Elp06HOFO d)aKTOpHOFO SKCnepumMeHTa.

19 Tpe6OBaHI/IF|, npeabaBnaeMblie K daopme MaTemMaTun4ecKoro onmcaHuma (byHKLI,MOHMpOBaHI/IFl 00OBHEKTOB 1 CUCTEM

pa3nw4H0|7| npupoabl No pe3ynbTataM niaHnpoBaHUA SKCNepuMeHTa.

anIHLWII'IbI NOCTPOEHUA NNaHOB NOJIHOIo d)aKTOpHOFO 3KCnepumMmeHTa, ero nposeaeHmna nu- nocTtpoeHmne

20 °
MaTemMaTu4eCckom Moaersnu rno ero pesynbratam.

COKpaLLI,eHI/Ie Kon4ecTBa OnbITOB. anHLI,I/IFIbI nposegeHunsa ,D,pO6HOFO CbaKTOpHOFO KCnepumMeHTa n

21 N
NOCTpOEeHMe MaTemMaTu4eckon Moaesnn no ero pedynbraTtaMm.




MpUHLMNBI ONTUMM3aLMN (PYHKLMOHUPOBaHWSA OGBEKTOB M CUCTEM PasNNYHON NPUPOAbI MO pesynbTaTam
22 NOCTPOEHMSI KOPPENALMOHHBIX 1 PErpeCcCUOHHBLIX MOAENeN N UCMONb30BaHNUsA MeTOA0B MaHUPoBaHNs
aKcnepumeHTa. GyHKUUA OTKNMKE, PYHKUMS Lenn (uenesast pyHKUmus).

DyHKUMSA oTKNKKA, YHKUUS Lenun (ueneBas pyHKUmMs). YYeT oco6eHHOCTEN NCMNONb30BaHUS BbIbpaHHOro

23 .
MeToAaa noucka u nosegeHns yHKUMKU OTKNUKa. Knaccudukauma MeToaoB Noucka onTMMarnbHbIX peLleHuit.
MpuHUMNbI 6€3yCrnoBHOM ONTUMU3ALUK (DYHKLMOHMPOBAHUA OGLEKTOB M CUCTEM Pa3nMYHON NpUpoabl No

24 pesynbTaTam NocTPOEHUS KOPPENALMOHHBIX U PErPECCUOHHBIX MoAeNen 1 NCNornb30BaHNa MeToaoB

nraHupoBaHusa akcnepumeHTa. O630p MeTo0B O4HOMEPHON Y MHOFOMepHOW 6e3yCrnoBHON  ONTUMU3aLIUK
(PYHKLIMOHMPOBaHMS OGHLEKTOB U CUCTEM PasnMYHON NPUPOAbI.

MPUHLMMBI YCNOBHOM ONTUMM3aLMK (DYHKLMOHUPOBaHUS 06 BEKTOB 1 CUCTEM Pa3nUYHONM NPUPOAbL! MO
pe3ynbTataM NOCTPOEHUst KOPPEMSLMOHHBIX U PErPECCUOHHBIX MOZESei U UCNONb30BaHNS MeTOO0B

25 nnaHupoBaHusa akcnepumeHTta. O630p MeToA0B O4HOMEPHON U MHOFOMEPHOW YCIIOBHOM  ONTUMU3aLmMu
(PYHKLIMOHMPOBaHMS OGLEKTOB U CUCTEM PasnMYHON NPUPOALI MPW HaNUYMK OrpaHnYeHui (Tuna paBeHCTs,
TNa HepaBeHCTB).

6.3.2 TunoBble TeCTOBble 3a4aHUSA

He NpeayCMOTPEHbI
6.3.3 TunoBbIe NPaKTUKO-OPUEHTUPOBAHHbIE 3aJaHUA (3agaym, Kenchbl)

1. MpoBecTn ceputo N3mMepeHuin 3MEeHEeHUs: ONTUYECKON MIIOTHOCTU Pe3ynbTaToB PenpoayKUUM TECT — 0ObeKTa
(rpagaumoHHON WKarnbl) ¢ 3a4aHHbIM KONMYECTBOM MOBTOPEHMIA (MOCPEACTBOM UCMONb30BaHWUS UMUTALMOHHON
mopenu). o6ecrneunTb BO3MOXHOCTb NPOBEAEHUS! OLLEHKM OLHOPOAHOCTM 1 BOCMIPOU3BOAUMOCTU 3KCNEpUMEHTa

(cornmacHo 3agaHHOro BapuaHTa)

2. Ha ocHoBaHuM NpoBeaeHHON cepuit USMepPEHUIA U3MEHEHUs! ONTUYECKOW MIOTHOCTM pe3ynbTaToB
penpoaykuum TecT — o6bekTa (rpagaumoHHON WKanbl) ¢ 3a4aHHbIM KONMYECTBOM MOBTOPEHMIA (MOCcpeacTBOM
MCNOMNb30BaHWSA UMUTaLMOHHON MOAENN) OCYLLECTBUTL OLIEHKY HOPManbHOCTY 3aKoHa pacnpeaeneHns BapuaHT B
BbIGOpKE M MPOBECTM aHann3 0gHOPOAHOCTM M BOCMPON3BOAMMOCTM SKCNepruMeHTa

(cornacHo 3agaHHOro BapuaHTa)

3. Ha ocHoBaHuM NpoBeaeHHON cepum UMEPEHWUI U3MEHEHUS! ONTUYECKOW MIOTHOCTM pe3ynbTaToB
penpoaykuum Tect — obbekTa (rpagaumoHHON LWKanbl) ¢ 3a4aHHbIM KONMYECTBOM MOBTOPEHUIA (MOCPeaCcTBOM
MCNOMnb30BaHWS UMUTaLMOHHON MOZENN) OCYLLECTBUTL OLEHKY BIUSIHWS NOAO03PUTENbHBIX 3HaYeHUI (BbIGPOCOB,
MPOMaxoB) Ha pe3ysbTaTbl TOYEYHOTO OLEHVBAHUS

4. Ha ocHoBaHuM NpoBeAEHHON CeEpUM N3MEPEHUIN U3MEHEHMNS OMTUYECKOW NNOTHOCTM pe3ynbTaToB
penpoayKkuun TecT — obbekTa (rpagaunoHHON LKarnbl) C 3aA4aHHbIM KONMYeCTBOM NOBTOPEHUI (MocpeacTBOM
MCMONb30BaHNSA MMUTALMOHHON MOENMN) OCYLLIECTBUTb OLIEHKY HanmM4us, TECHOTbI M (DOPMbI CBSI3N MeXay Havbonee
OO0CTOBEPHbBIMU (BEPOATHBIMW) 3HAYEHUAMU ONTUYECKON NAIOTHOCTM U HOMEPOM NOMS rPaaaLMOHHON LIKanbI
nocpeacTBOM UCMONb30BaHUSA O4HOMO U3 BApMaHTOB MeToAa NIMHEMHOro KOpPensiLMOHHOIO U perpecCUOHHOro aHanusa
(npuBegeHMeM K NUHENHOMY BMAY)

5. Ha ocHoBaHWM NpoBeAEHHON cepun U3MEPEHNUI U3MEHEHUS! ONTUYECKOW MIOTHOCTM pe3yrnbTaToB
penpoaykuum Tect — obbekTa (rpagaunoHHON WKanbl) ¢ 3a4aHHbIM KONMYECTBOM MOBTOPEHMUIA (MOCPeaCcTBOM
CMOSIb30BaHUSI UMUTaLMOHHOW MOLENW) OCYLLLECTBUTb OLEHKY HaNMUYMsi, TECHOTbI U (hOPMBbI CBSA3U Mexay Hanbornee
[OCTOBEPHbIMU (BEPOSITHBIMM) 3HAUYEHUSIMU ONTUYECKOI MIOTHOCTU 1 HOMEPOM MOMs TPafaLMOHHON LUKab
MOCPEeACTBOM UCMOSIb30BaHUSI METOLA HENMHEMHOTo KOPPENSILMOHHOTO M PErPECCMOHHOIO aHanuaa (MeTogamu
MOSIMHOMMAIIBLHOFO KOPPESSILMOHHOIO U PErPECCUOHHOI0 aHanMaa)

6. Ha ocHoBaHWM NpoBeAEHHON Cepun U3MEPEHWI U3MEHEHUS! ONTUYECKOW MITOTHOCTM pe3yrnbTaToB
penpoaykuum Tect — obbekTa (rpagaunoHHON WKanbl) ¢ 3a4aHHbIM KONMYECTBOM MOBTOPEHMUIA (MOCPeaCcTBOM
CMOSb30BaHNA UMUTaLMOHHON MOAENN) OCYLLLECTBUTL OLEHKY Hannymsi, TECHOTbI U hOPMbI CBASU Mexay Hanbornee
[AOCTOBEPHbLIMU (BEPOSATHLIMUN) 3HAYEHUSAMU ONTUYECKOW NITOTHOCTU U HOMEPOM MOSS rPpafdaLMOHHON LKasb
NnocpeACcTBOM MCMOSb30BaHNUA MeToAa HeNMMHEeNHOro KOPPEensaLMOHHOIO U PEerpeccroHHOro aHanmaa npu ycrnosum
HEOAHOPOAHOCTM pesynbTaToB NpeaBapuTenbHO 06paboTkM anpuopHoi MHopmaLum (MeTogamMm NoNMHOMUanbHOro
KOPPENSALMOHHOIO U PEerpecCMOHHOro aHanunsa)

7. Ha ocHoBaHuK NpoBeaeHHON cepuit USMepPEHUI U3MEHEeHUs1 ONTUYECKOW MIOTHOCTM pe3ynbTaToB
penpoaykuum Tect — obbekTa (rpagaumoHHON LWKanbl) ¢ 3a4aHHbIM KONMYECTBOM MOBTOPEHMIA (MOCPeaCcTBOM
CMOSb30BaHNS UMUTaLMOHHON MOAENN) OCYLLLECTBUTL OLEHKY Hannymsi, TECHOTbI U (hOPMbI CBASU Mexay Hanbornee
[AOCTOBEPHbLIMM (BEPOSTHBIMM) 3HAYEHUAMMN ONTUYECKO NAIOTHOCTU U HOMEPOM MO rPagaLMOHHON LUKab
NnocpeaCcTBOM MCMOSb30BaHNA MeToAa HENMMHENHOro KOPPEensLMOHHOIO U PerpeccroHHOro aHanmaa npuv ycrnosum
HEOAHOPOAHOCTM pesynbTaToB NpeaBapuTenbHO 06paboTkM anpuopHoi MHopmaLum (MeTogamMm NoNMHOMUanbHOro
KOPPENSALUMOHHOIO U PErpecCMOHHOro aHanunsa)

8. Ha ocHoBaHUM NpoBeaeHHON cepumn 3MEPEHN USMEHEHUST OMTUYECKOW MIOTHOCTY PesyribTaToB
penpoaykuum Tect — obbekTa (rpagaumoHHON WKanbl) ¢ 3a4aHHbIM KONMYECTBOM MOBTOPEHMIA (MOCPeaCcTBOM
CMOSb30BaHNA UMUTaLMOHHON MOAENN) OCYLLLECTBUTL OLEHKY Hannymsi, TECHOTbI U (hOPMbI CBASU Mexay Hanbornee
[AOCTOBEPHbLIMM (BEPOSTHBIMM) 3HAYEHUAMMN ONTUYECKO NAIOTHOCTU 1 HOMEPOM MO FPagaLMOHHON LUKab
nocpesCcTBOM perpeccur nNpousBosibHOro BUaa




6.4 MeToau4yeckue matepuansl, onpegensilowme npoueaypbl oLeHUBaHUsA pe3ynbTaToB 00y4eHus
6.4.1 YcnoBusa gonycka o6y4arowerocs K NpoMeXXyTo4HOM aTTecTaumm U nopaaok NMIMKBUAALUN aKkageMNnyYeckomn
3a40/MKEeHHOCTU

lMpoBeaeHVe NPoOMEXYTOYHOM aTTecTaumMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHbLIM aktom CI6IYMTO
«lMonoxeHue 0 NpoBeAeHUN TEKYLLEro KOHTPOMS YCNeBaeMOCTU 1 NPOMEXYTOYHOW aTTecTauum obydatoLLmxcsa»

6.4.2 dopma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMu No AucumnIIMHe

YcTHas + NMncbmeHHas KomMnbloTepHOE TeCcTUpOBaHue NHas

6.4.3 Oco6eHHOCTHM NpOBeAEeHUs NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHe

Mpwv npoBeOeHUN ak3ameHa BpeMsi, OTBOAMMOE Ha NoAroTOBKY K OTBETY, cocTaBnseT He 6onee 50 muH. [ns
BbINOMHEHWs NPaKTUYECKOro 3aaaHnsa obydatoeMy Heo6XoaAMMO UMETb KanbKynsaTop, Takke eMy NpegocTaenseTcs
HeobxoaMmast cnpaBsoyHas MHOopMaLKS.

CoobLleHne pe3ynbTaTtos 06GyyatoLemMycs Npon3BoanTca HeNoOCPeACTBEHHO Mocre YCTHOro oTBeTa.

7. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNITUHDbI
7.1 YyebHasa nutepartypa

ABTOp 3arnasue | M3patenbcTBO | [oa nspaHua | Ccbinka
7.1.1 OcHoBHas y4yeb6Has nutepaTtypa
MHaTiok C. I. MeToabl nnaHnpoBaHus http://publish.sutd.ru/
aKcnepumMmeHTa Cne.: crneryntg 2019 tp_ext_inf_publish.ph
p?id=20199239
MHaTiok C. 1. OcHoBbI aHanu3a gaHHbIX http://publish.sutd.ru/
cne.: cnieryntg 2019 tp_ext_inf_publish.ph
p?id=20199236
Cemurnasos, B. A. OCHOBbI Hay4HbIX Tomck: ToMckuin https://www.iprbooks
nccnegoBaHuMin rocy1apCTBEHHbI hop.ru/152826.html
YHUBEPCUTET CUCTEM 2022
ynpaeneHns n
pPaamno3aneKkTPoOHUKM
7.1.2 lononHuTenbHaa y4yebHas nutepaTypa
Carpees, . W. OCHOBbI Hay4HbIX KasaHb: KazaHckui http://www.iprbooksh
nccrnegoBaHumn, opraHmsanms HaLMOHaNbHbIN op.ru/79455.html
1 nnaHupoBaHne nccnenoBaTenbCKUm 2016
aKCnepuMeHTa TEXHONOIrMYECKNi
yHVMBepcuTeT
Koeenb, A. A. MHXeHepHble acnekThbl XenesHoropck: http://www.iprbooksh
MaTeMaTU4YecKoro Cwubunpckas noxapHo- 2017 op.ru/66909.htmi
nrnaHnpoBaHmA cnacarternbHas akageMmus
JKCnepuMeHTa MC MYC Poccum

7.2 Nepe4veHb NnpocdeccruoHanbHbIX 6a3 AaHHbIX U MH(OPMaLMOHHO-CNPaBOYHbIX CUCTEM

PedepaTtuBHas u cnpaBoyHasa 6a3a AaHHbIX peLeH3npyeMon nutepatypbl Scopus [OnekTpoHHbin pecypc]. URL:
https://www.scopus.com

MopTan ansa oduumansHoro onybnukoBaHns ctaHaapToB degepanbHOro areHTCTBa No TeXHNYECKOMY
perynupoBaHuio n meTporiornm [OnekTpoHHbin pecypc]. URL: http://standard.gost.ru/wps/portal/

OnekTpoHHO-6MbnuoTeyHas cuctema IPRbooks [3nekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

7.3 Nepe4veHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpPaHAeMOoro NpPorpaMmMHoOro o6ecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows
Mathcad Education — University Edition Term
MATLAB




7.4 OnncaHuve maTepuarnbHO-TeXHU4YECKOWN 6a3bl, He06XxoAUMOM AN ocyLecTBNeHusa obpa3oBaTesibHOro
npouecca no gucumnsivHe

AyauTtopus OcHalleHne
MynbTumeanHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka

JlekumoHHas y Py P

ayautopus

MyJ'IbTMMe,D,MIZHOG o6opy,qosaH|/|e, KOMMbOTEPHaA TeEXHUKA C BOSMOXXHOCTbIO NOAKIIOYEeHUA K
KOMI‘Ib}OTeprM Knacc |cetun ((MHTepHeT» n obecneyeHnem AOCTyna B 3JIEKTPOHHYIO I/IH(*)OpMaLI,I/IOHHO-
o6paaoBaTeanylo cpeny
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