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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb ancuunnuHbl: ChopmmnpoBaTb KOMMNETEHLUM 0By4atoLierocs B 06nacT UCNorb30BaHUS:

METOOOB aHanusa AaHHbIX Mpy NpOoBedeHUN pe3ynbTaTOB 3KCMEePMMEHTOB MO W3YYEHW0 M ONTMMM3aLMK
nevaTHbIX MPOLIECCOB B MNPOW3BOACTBE NonuUrpadu4eckon nNpoaykuMu, a TakkKe LUMPOKOro crekTpa MpOMbILUEHHbIX
n3genuin;

METOAOB MNSfIaHMPOBaHUA 3JKCNepuUMeHTa Mnpu MpPoBeAEHUU IKCMEPUMEHTOB MO U3YYEHUIO U ONTMMMU3aLUU
neyaTHbIX MPOLECCOB B NPOM3BOACTBE Monurpadmyeckori npoaykuum, a Takke LUMPOKOro CrnekTpa MPOMbILMEHHbIX
n3genun

1.2 3apgauv QUCLUUNNUHBI:

MpMBUTL HaBbIKM aHanNM3a gaHHbIX ANA NPOBEAEHUS rPAMOTHOM OLEHKM NEPCMNEKTUB UCMOSb30BaHNS PasnnyHbIX
nevaTHbIX TEXHONOMMI A51s1 NPOU3BOACTBA LLUMPOKOro CreKTpa NPOMbILLSIEHHBIX U3OENNN.

O3HakoMUTb C MPUHUMNAMU U OCODBEHHOCTAMM MCMONb30BaHWS] METOLAOB aHanm3a AaHHbIX Npu NpoBeseHunn
nccrnegoBaHMii N0 U3YYEHMIO U ONTUMU3ALUMM NeYvaTHbIX NPOLECCOB B MPOM3BOACTBE Monuvrpadgumyeckon npoaykumu, a
TakXe LUMPOKOro CNeKTpa NPOMbILLNIEHHbIX U3AENWIA..

CdopmmpoBaTe npeacTaBneHMe O COBPEMEHHbIX noaxogax K BblbOpy MeTo4oB aHanm3a LaHHbIX Mpu
npoBefeHnn uccnegoBaHus B obnactv npom3BoAcTBa NONUrpadUYeckon MPOAYKLMKM, a TakkKe LMPOKOro cnekrpa
NPOMBbILUMIEHHbIX N3OENWIA NOCPEACTBOM Pa3fMYHbIX NeYaTHbIX TEXHOIOTMNA.

Pa3BuTb HaBbIKW rPAaMOTHOWN OLEHKM pe3ynbTaToB NPMMEHEHUSA COBPEMEHHbIX NMOAXOA0B K aHanNM3y AaHHbIX Mpu
nposBegeHnn uccnegoBaHus B obnactv nNpov3BoACTBa NONUrpadouUHeckon MpOAYyKLUUKM, a TakkKe LWMPOKOro Ccrnekrpa
NPOMBbILUMIEHHbIX U3OeNni NOCPEACTBOM Pa3NMNYHbIX NEYATHbBIX TEXHOSOIMNA.

[aTb OCHOBbI MeTOAONOrMN NPOBEAEHUS] UCCNEAOBAHUA N TPaMOTHON 0O6paboTKM MX Pe3ynbTaToOB MO OLIEHKE
BO3MOXHOCTEN YMNpaBfeHNs KayeCTBOM LUMPOKOro CrekTpa nonurpaduyeckon npoaykuuu, a Takke MPOMbILLSIEHHbIX
n3genvi, Npon3BoaMMbIX C UCMOMb30BAHNEM Pa3fIMYHbIX NeYaTHbIX TEXHOMOTMNA.

MpMBUTL HaBblkM MNAHMPOBAHMA 3KCMEpPUMMEHTa ANS NPOBEeOEeHUA TrPaMOTHOW OLEHKM MEepCrneKkTuB
NCMONb30BaHNA PasnnyHbIX NeYaTHbIX TEXHOMNOMMIA AN NPOM3BOACTBA LUMPOKOIrO CNEKTPa NPOMbBILLIIEHHbIX U3AENNNA.

O3HakoMuUTb C NpuHUMNaMu M O0COBEHHOCTAMM MCMOMb30BaHUA METOAOB MfaHMPOBaHUA 3KCMEpUMEHTa Mnpu
NpoBeAEHUN UCCreaoBaHUA MO U3YYEHU M ONTUMMU3aLMKM NeYvaTHbIX MPOLUEecCoB B MPOM3BOACTBE Nonurpaduyeckon
NPOAYKUMM, a TaKKe LUMPOKOro CNeKTpa NPOMbILUSIEHHbIX U3AENWNA.

CdopmmpoBaTth nNpeacTaBneHMe O COBPEMEHHbIX NoAxonax K BblIOOpPY MeTOL40B MilaHMPOBAHMA SKCMEPUMEHTa
npv NpoBedeHun uccrnegoBaHns B obnactu npomssBoacTBa NonurpadouHeckon npoaykuum, a Takke LUMPOKOro CrekTpa
NPOMBbILUMIEHHbIX U3OeNni NOCPEACTBOM Pa3NMNYHbIX NEYATHBIX TEXHOSOIMNA.

Pa3BuTb HaBblkM rPaMOTHOW OUEHKM pe3ynbTaToB MMaHMPOBaHUSA 3IKCNepUMEHTa npu npoBedeHun
nccrnepoBaHns B obnactn npomssBoacTea nonurpadomuyeckor Npoaykumm, a Takke LUMPOKOro CnekTpa MpOMbILSEHHbIX
n3genvin NocpeacTBOM PasfMyHbIX NeYaTHbIX TEXHOSOTUN. .

[JaTb OCHOBbI METOAOMNOrMM NPOBEAEHUS UCCNeOOBaHMM MO OLEHKE BO3MOXHOCTEWN YNpaBfeHUs KavyeCTBOM
LLUMPOKOro cnekTpa nonurpadunyeckon Npoaykuun, a Takke NPOMbILLIIEHHbIX U3A4eNni, MPOM3BOANMBIX C UCMOMb30BaHUEM
pa3nnyHbIX NeYaTHbIX TEXHOSOMMIN Ha OCHOBE FPaMOTHOW OLEHKM pe3ynbTaToB MiaHMPOBaHUS 3KCNeprMMeHTa.

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroTOBKe 06y4aloLwerocs:

MpenBapuTensHasi NOAroTOBKa NpegnonaraeT co3gaHue OCHOBLI AN (DOPMUPOBAHMS KOMMNETEHLIMIA, YKa3aHHbIX
B M. 2, PN U3Y4YEeHUN OUCLUMMIINH:

AkTyanbHble Npobnembl oTpacnm

MeToab! 1 cpeacTBa Hay4HbIX uccnegoBaHun
MaTtemaTtunyeckoe mogenupoBaHue
KOMﬂbPOTeprIe TEeXHO1I0rnMn B Hayke n o6pasoBaH|/w1

2 KOMNETEHUMN OBYYAIOLWWEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OlNK-6: CnocobeH pa3pabaTbiBaTb TEXHUYECKYIO AOKYMEHTALMIO HA HOBble BUAbLI Nonurpadryeckon npoaykumm
M YNaKoBKM, OKa3biBaTb TEXHUYECKYIO MOMOLLb M OCYLUECTBIIATL aBTOPCKUI HafA30p NPU U3rOTOBIEHWM,
MCNbITAHUAX U cAaYe B 3KCAyaTaLuio NpoeKTUpyeMbIX U3genun

3HaTb: MeTOodbl TEOPETMYECKUX W IKCMepUMEHTanbHbIX WUCCNeAoBaHuWii; cTaHAapTbl U npaBuna, NpUMeEHsieMble npu
0hopMIIEHUN HAYYHO-UCCNEeAoBaTENBCKUX paboT

YMeTb: CTaBuUTb Lenu U 3ajadm wuccnegoBaHus; nnaHnpoBaTb J3KCNEPMMEHT Mo onpegeneHnto onTuMalrbHbIX
TEXHOJ1I0rnM4YeCcKknx napameTpoB npoueccoB

BnapeTb: meTogamu aHanusa n cnocobamm peweHuna 3agady no ycosepLeHCTBOBaHNIO MaTepuarioB U TeXHoMormn ¢
uenbi noBbIiLEeHNA WUX 3q3CbeKTVIBHOCTVI B KOHKPETHbIX TEXHOJIOMMYEeCKUX YCIOBUAX, MaTteMaTtudeCkuMmm metogamu
NOCTAHOBKW 3KCNEpUMEHTOB U 06pa6OTKVI pe3ynbTaTtoB

OlK-8: Cnocob6eH 060CHOBbLIBaTb paLMOHaNbHOCTb pPa3paboToK U NPOEeKTUPOBaTh HOBbIe BUAbI
nonurpadmyeckor NPoAYKLMN U YNAaKOBKU, U3AENTUNA, U3roTaBIMBaeMbIX C NPpUMeHeHueM nonurpacpunyeckmx
TEXHONOrmm

3HaTb: MPUHUMMbLI MIAHMPOBAHUS 3KCMEepPUMEHTa, OCOGEHHOCTU MX WCMONb30BaHWS Afs pelleHus 3agad B obnacTu
NPUKNagHbIX U pyHOaMeHTanbHbIX Hayk Mpy NpoBeAEeHUU WUCCrenoBaHuii M CO34aHUMKU HOBbIX HampaBIieHUi B CBOEMN
paboTte

YmeTb: ucnonb3oBaTtb NpUHUMNbI NMNAaHUPOBaAHUA 3KCNepuMMeHTa AnA pelleHUd NOoCTaBJIeHHbIX 3adady no TeMaTtuke
nccrnegoBaHnga

BnapeTtb: HaBblkaMu MHTepnpeTaunn pe3ynbTaToB NiaHNpoBaHUA SKCNepumMeHTa Ana peleHna noctaBiieHHbIX 3agad




3 PE3YJIbTATblI OBYYEHUA MO ANCUUNNUHE

HavnmeHoBaHue n cogepxaHue pasaenos,
TEM 1 y4eBHbIX 3aHATUIA
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Pasgen 1. Cuctembl, NPUHLMIMbLI CUCTEMHOIO
noaxona M CUCTEMHOrO aHanu3a C y4yeTom
TpeboBaHui COBPEMEHHbIX MeTO0B
aHanusa faHHbIX M0 U3y4YeHWo NoBeaeHUs
cucTeMm, OOBEKTOB, MPOLIECCOB, SBIIEHWUN.
MeToabl nosyyeHus, aHanusa "
npeacTaBneHnsa anpuopHorM WHgopMauum,
nosTly4eHHOMn Ha OCHOBaHUK
CTOXaCTUYECKOro noaxoda K MU3YYeHuto
nosegeHus obbekTa, siIBNeHus, npouecca,

Tema 1. Cucrtembl Kak MHOrOMepHbIe
00BEKTHI. CT1pykTypa, napameTpbl
(xapaKTepuUCTMKKN) CUCTEM.

Cuctembl M uMX MoOenuM kKak oOObekTbl
MHOIOMepPHOro aHanusa OaHHbIX.
OcobeHHOCTU CTPYKTYpPbl MaTemMaTU4eckoro
onucaHusa cuctem, oH6bEKTOB, NPOLIECCOB,
ABMEHUN,  XapakTepuayembix  GonbLinm
KONMMYecTBOM  MnapameTpoB,  (pakTopos,
nepemMeHHbIX.

[eTepMUHUCTMYECKM K CTOXaACUYECKUM
(BEPOSATHOCTHELIN, CTaTUCTUYECKUN,
AMMUPUYECKNIA, (eHOMEHONOrNYeCKnm,
dopManbHbIA)  nogxodbl K CO3Q4aHuio
MaTeMaTU4YeckMx MoJenem ¢ no3vuun
MHOrOMEPHOro aHanu3a AaHHbIX.

MeTtogobl aHanusa M npeacTaBneHus
pe3ynbTaTtoB 3JKCMEepUMEHTa No U3y4YeHuIo
noesefeHus obbekTa, ABMeHWs, npolecca,
CUCTEMBI n ap. Ha OCHOBaHUM
MCNONb30BaHNUA MHOIOMEPHOro aHanmsa
OaHHbIX

lMporpammHble W annapaTHble cpeacTBa
nepcoHarnbHbIX KOMMNbIOTEPOB ans
npeobpasoBaHusi, XpaHeHus1, oTobpaxeHusi
n MHTepnpeTaumm nHdopmaumm,
MONMy4YeHHON Ha OCHOBE WCMNOMb30BaHWS
MEeTOA0B MHOrOMEPHOIo aHanu3a AaHHbIX.
MpakTuyeckoe 3aHaTMe. Bbibop Tuna
MaTemMaTU4eCKOro onnucaHms Ha OCHOBaHUU
aHanusa ocobeHHocTen CTPYKTYpb!
MaTeMaTU4eCKOro  OnucaHus cuUcTeMm,
06bekToB, npoLLeccos, SIBNEHUN,
XapakTepusyemMblX OOMNbLUMM KONMYECTBOM
napameTpoB, aKTOPOB, NEPEMEHHbIX.
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Tema 2. TlpuHuunel  npegBapuUTEnbHON
0b6paboTknm pes3ynbTaTtoB 3JKCMEpUMEHTa Mo
MOMny4YeHuto  anpuopHon  mHdopMauuMm  no
M3y4yeHuio noBefdeHUss OObekTa, SABMeEHUs,
npouecca, cuctemMbl W Op. C y4yeTom
ocobeHHocTen MHOrOMEpHOro aHanusa

OaHHbIX. Pangomusaums Kak cnocob
YMEHbLLUEHNA BEPOATHOCTU  BO3HUKHOBEHMS
CUCTEMATUYECKMX  OLLUMBOK. MpoBepka
0OHOPOOHOCTY " BOCMPON3BOAMMOCTM

pe3ynbTaTtoB U3MEPEHUn 3HaAYEeHUA BESTUYUH,
napameTpoB, XapakTepusyloLliMx CBOWCTBa
0ObeKkTOB, CUCTEM, TMPOLIECCOB, SBIEHUN.
MeToabl BbisiBNeHUst rpybbIX MOrpeLLIHOCTEN,
obHapyxeHne NpomMaxos.

MpakTnyeckoe 3aHsATHe. MeToabl
WHTepnpeTauMm  anpuopHon MHdopMauumn no
M3y4yeHUo noBeAdeHMst OObekTa, SBMEHUS,
npouecca, CWUCTEMbl W gp. C y4eTom
0CoBEeHHOCTEN MHOTOMEPHOIO aHann3a gaHHbIX
Ha 9aTane npefBapuTenbHon 06paboTKM
pe3ynbTaTtoB 3KCNEepUMEHTA.

Paspnen 2. MpuHUMNbI co3gaHus
MaTtemMaTU4eckux  Moaenem Ha  OCHOBe
OETEPMUHUCTUYECKOTO U CTOXaCTUYECKOro
nogxona. YCTaHOBMNEHWEe Hann4nsa v Tuna cBsasun
Mexay napameTpamMmmu (chakTopamn,
NnepeMeHHbIMK),  OMUCbLIBAKOLWMMKM  CBOWCTBA
0ObeKTOB, CUCTEM, TMPOLIECCOB, SBIEHUN.
MeTogbl KOpPPEnsUMOHHOIO N PEerpecCUoHHOro
aHanusa Kak OCHOBa Teopuu nnaHnpoBaHUS

nn

3KCMNepuMeHTa. MeToAbl nnaHnpoBaHus
3KCNepUMeEHTa.

Tema 3. MeTtogbl [OuCnepcuMOHHOIO 1
tbakTopHOro aHanmsa. PaHxunpoBaHue

nepeMeHHbIX Mo pesynbTatam akTopHOro
aHanusa.

OcHoBbl knactepHoro aHanuaa. AnBnanmHbIN 1
arnoMmepaTuBHbI noaxoAsbl. MeToapbl
KnacTepHOro aHanusa. MeTpuku.
O6benmHeHne oObEKTOB, ABNEHUIA, MPOLIECCOB,
CUCTEM pa3fMYHOM npupodbl B KiacTepsbl,

TAKCOHbl,  CrylleHMss nNo  pesynbTatam
KrnacTepHoro aHanuaa.
OcHoBbI AVNCKPUMMUHAHTHOTO aHanusa.

OnucaHve rpynnoBbiX CBOWCTB KJlacTepoB,
TakCOHOB, CrylleHUn OBbBLEKTOB, SIBMEHUN,
NpoLEeccoB, CUCTEM pPasfiMYHOM NpuUpoabl Ha
OCHOBE pe3ynbTaToOB KMNacTepHOro aHanuaa.
PacnosHaBaHne obpasoB. [loHaTne 06
WHTEeNnNeKTyanbHbIX cuctemax (cuctemax c
WCKYCCTBEHHbIM  WHTEMNEKTOM),  CUCTEMaX
TEXHUYECKOr0o 3peHUs N T.A4.

MpakTnyeckoe 3aHATHE. Onpepnenenue
CTPYKTYpbI npegnonaraemoro
MaTemMaTU4eCcKoro onucaHus 00BEKTOB,
SIBMIEHWA, MpOLEeccoB, CUCTEM  PasfnN4YHOM
npupoabl Ha  OCHOBaHWM  pe3ynbTaToB
NpoBeOeHUs OMCNEPCUOHHOIO N PaKTOPHOro
aHanusa.
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Tema 4. CTtaTuctuyeckoe  OLiEHMBaHUE
BO3MOXXHOIO Hanm4mnsi MHOXXECTBEHHbIX CBA3EMN.
Ctoxactudeckasn cBsaA3b. MeTton Makcumyma
npaesgononobus. Perpeccus, koppensuums.
3HayeHne oOcCTaTKoB NpU  WMHTepnpeTauuun
pe3ynbLTaTtoB perpecCUoHHoro aHanuaa. Beibop
onTumarnbHOW (POpPMbl YpaBHEHUSI perpeccuu.
OueHka TeCHOTbl JIMHEWHOW W HENUHENHOMN
cBs3n. OcobeHHOCTN MCMONb30BaHUSA METOO0B
KOPPEnsILMOHHOTO U PEerpecCuoHHOro aHanmsa
npu aHanmMse HeOOHOPOLHOro  YMUCITOBOrO
MaTepuana (NpoBedeHUEe  JNMHEWHOro U
HENUHENHOro KOPPENsILMOHHOTO "
pPEerpeccuoHHOro aHanmsa C WCMNofib30BaHMEM
BECOBbIX KO3(pdumLMeHTOB). MHOXECTBEHHbIN
PErPECCUOHHBIN N KOPPENSLUMOHHBIA aHanua.
MpuHUMNBbI  MOCTPOEHUS  MHOrodaKTOPHbIX
(cToxacTuyeckux, 3MMNUPUYECKNX
¢heHOMEHONOrMYECKmX, dopmanbHbIX)
Moaenen. OcobeHHocTHU MCMNoNib30BaHUsA
METOL0B MHOXECTBEHHOIO KOPPENALMOHHOIO 1
PErPECCUOHHOr0  aHanmMsa npyv  Hanu4um
HEeOOHOPOAHOro YMCITOBOTO MaTtepuana.
YcTaHoBNEeHNe afekBaTHOCTM MaTeEMaTUYECKUX
Moaenemn. Mcnonb3oBaHue
3KCnepuMeHTanbHom WMHopmMaLuun ans
KOppeKUnn  napameTpoB  MaTeMaTU4ECKUX
mMoaenen.

MpakTuyeckoe 3aHATHE. MpuHLMNbI
NOCTPOEHMS MHOIO(pakTOPHbIX,
MHOrornapameTpuyecKnx OLHOOTKITNKOBbIX
(cToxacTnyeckmx, AMNNPUYECKNX
(EeHOMEHOOrNYECKHX, dopmMarnbHbIX)
MaTeMaTU4ecKnx (apanTUBHbIX,

MYIbTUMIIMKATUBHbBIX, MNPOU3BOMBLHOIO BMAa)
Mogenen metogom bpaHgoHa.

Tema 5. OcHoBbl nnaHMpoBaHuA
akcnepvmMmeHTa. MeTtoagbl MonHoOro v ApobHoro
dakTopHOro  akcnepumeHta.  TpeboBaHus,
npegbsBnsemMble K hopme MaTemaTMyecKoro
onncaHus  (OYHKUMOHUPOBAHUS OOBEKTOB U
CMCTEM pasfiM4yHOM NpUpPOAbl MO pe3yrbTaTam
NNaHMpoBaHNs SKCNEePUMEHTA.

MpyHUMNBI  NOCTPOEHWS  MNNaHOB  MOMHOro
haKTOPHOro 3KCNepMMeHTa, ero NpoBeaeHNs n
NOCTpPOEHMEe MaTeMaTUyeckou MoAenu no ero

pesynbTaTam.
CokpalleHne KonmyecTsa OnbIToB. MpUHLMMbI
npoBeaeHus Apo6Horo ¢hakTopHoro

3KCMeprMeHTa U NoCTPoOEHe MaTemMmaTnyecKon
MoZenwu no ero pesynbTaTtam.

MpakTnyeckoe  3aHATUE. Wcnonb3oBaHue
METOAOB MOMHOTO W ApPOGHOro hakTOpHOro
aKCrnepuMeHTa ans onucaHus
(PYHKUMOHNPOBaHMSA OOBEKTOB, MPOLLECCOB,
SIBNEHNA N CUCTEM pasnUYHON NPUpoabl.

nn

Pasgen 3. lMpuHUMnbl noucka onTMMarnbHbIX
peleHun no  pesynbTaTaMm  NOCTPOEHUS
KOPPENALMOHHLIX U PErPECCUOHHBLIX MOOENEN U
NCnonb30BaHMA METOO0B NNTaHMPOBaHUS
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Tema 6. MpuHUMNBI onTuMmsaumn
(YHKUMOHUPOBAHUA OOBEKTOB W CUCTEM
pasnuYHoOn Mpupoabl no pesynbratam
NMOCTPOEHMS KOpPPEnsILMOHHbIX "
PErpPeCcCUOHHbBIX MOAENEN U UCMONb30BaHUS
METOOOB  NMaHWPOBAHUS  3KCMEPUMEHTA.
dyHKUMA OTKNUKA, PYHKUMA uenu (Lenesas
DYHKUMSA). Yyer ocobeHHocTeN
NCnonb30BaHMsA BbIOpaHHOro meToda nomcka
" noseaeHus YHKLMM OTKMUKA.
Knaccudumkaums MEeTOo0B noucka
ONTUMarbHbIX PELLUEHUN.

MpakTuyeckoe 3aHATME. BbiGop meTOOOB
onTMMmn3aLum PYHKLUNOHNPOBAHUS
00BEKTOB, MPOLIECCOB, SABMEHUA U CUCTEM
pasnMYyHoOM npupoabl C y4eToM 3agayn
nccnegoBaHus, 0CcobeHHOCTEN
NCnonb30BaHMsA BbIOpaHHOro meToda nomcka
1 NoBeAEHUS PYHKLIMM OTKIMKA.

Tema 7. MpuHUMNBI 6e3ycrnoBHOM
onTumMmu3auumn QyHKLUOHUPOBAHUSA OO BHEKTOB
MW CUCTEM  pasnUyHOW  npupoabl Mo
pe3ynbTataM NOCTPOEHUS KOPPENALMOHHBIX
n perpeccmMoHHbIX mMozaeneun n
MCMONb30BaHWs MeTOOOB  MflaHMPOBaHUSA
3KCMNepUMeEHTa. 0O630p MEeTOo[0B
OAHOMEPHON M MHOroMepHorn 6e3ycroBHOWN
onTMMM3auun PyHKLNOHMPOBaHUS OO BLEKTOB
N CUCTEM Pa3NINYHOW NPUPOAbI.
MpakTnyeckoe 3aHsTHE. 0COBGEHHOCTM
peLueHus 3agauun OZIHOMEepHON n
MHOromepHon 6e3ycnoBHOM oNTUMMU3ALUU
PYHKUMOHUPOBaHUSA 06beKToB,
NpoLIeCCOB,SAIBMIEHUN N CUCTEM Pa3fUYHOMN
npupoabl.

nn

Tema 8. MNMpuHUMMBLI YCNOBHOW ONTUMU3aLUK
(PYHKUMOHNPOBaHMSA OOBLEKTOB U CUCTEM
pasnuM4HON npupodbl NO  pesynbTaram
NOCTPOEHMS KOPPENSALMOHHBIX n
perpeccuMoHHbIX Mogenen 1 UCMosb30BaHNs
METOAOB  MMaHUPOBaHMS  3KCMEPUMEHTA.
0O630p MeTOo0B OAHOMEpPHOMN "
MHOrOMEPHON  YCIOBHOM onTuMmMsauum
(PYHKUMOHNPOBAHMSA OOBEKTOB U CUCTEM
pasnnMyHon npupogapl npm Hanu4um
OorpaHuMyeHun  (TMna  paBeHCTB,  Tuna
HepaBeHCTB).

MpakTuyeckoe 3aHATHE. 0ocobeHHoCTH
peLueHus 3agauun OZIHOMepHON n
MHOrOMepHOW onTuMm3auum
PYHKUMOHNPOBaHMS 006BEKTOB,
NpoLEecCoB,ABMEHUN MU CUCTEM pPa3fINYHON
npupodbl MPU HanNMynuM orpaHnyeHun (Tvna
paBEHCTB, TUMNa HEPABEHCTB)..

nn

Utoro B cemecTpe (Ha kypce ansa 3A0)

nn

KoHcynbTauum n npoMexyTodHas
aTTectaumns (Ok3ameH)

17

51

23

19,5

33,5

Bcero koHTakTHasa paborta n CP no
AucumniunHe

87,5

56,5

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoekTnpoBaHune y‘-le6HbIM nrnaHom He npeayCcMoOTpeHo




5. ®OHAl OLIEHOYHbIX CPEACTB AN NPOBEAEHUSA MPOMEXYTOYHOW ATTECTALMU

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

Kon HanmeHoBaHWe oueHOYHOro
MokasaTenu oueHnBaHUA pe3ynbTaToB 06ydeHus
KoMMneTeHumn cpencrtea
CocTaBnsieT NnaH SKCMEpPUMEHTa MO OnpefeneHunto onTUMarbHbIX
TEXHOJTOrNYEeCcKnX napameTpoB npoLieccos Ha OCHOBaHWUN
COBPEMEHHbIX METOAOB aHanm3a gaHHbIX.
Bonpochi YCTHOro
MpuMeHseT MeToabl  TEOPETMYECKMX U 3KCMEpPMMEHTaNbHbIX
Orl1K-6 MccrieoBaHui Npu NOCTaHOBKE LENn 1 3aa4yun UCCreaoBaHust cobecepoBaHus
) [MpaKkTKo-OpNEHTNPOBAHHLIE
3apaHusa
Mcnonb3yeT MHHOBAUMOHHbIE CMOCOOLI PeELUEHUss MaTeMaTUYECKUMM
MeTo4amu 3agadv Mo YCOBEPLUEHCTBOBAHMIO CBOWCTB MaTepuarioB u
TEXHOIIOTMIA C LENbio MOBLILEHNSA X 3(P(EKTUBHOCTM B KOHKPETHbIX
TEXHOJIOrMYECKNX YCNOBUSAX.
dopMynmnpyeT OCHOBHbIE MpaBuia NPOBEAEHUST SKCMEePUMEHTaNbHOM
paboThbl B paMkax Hay4HOro nccrnegoBaHus.
OnpepensieT aTanbl NpoBeAeHWUst 3KCrepuMeHTanbHoN paboTbl B|Bonpockl YCTHOro
OMK-8 obnact npuknagHbix M dyHOAaMeHTarbHbIX Hayk Mo onpepgerneHHoi|cobecenoBaHNs

paHee TeMaTuke nccnenoBaHu4, npu nposegeHnn HOBbIX
nccnegoBaHUn 1 CO34aHMN HOBbIX Hal'lpaBJ'IeHVIVI B CBOEeM pa60Te.

AHaJ'IVI3VIpyeT pes3ynbTaTthl 3KcnepmmeHTaan017| 4aCcTh Hay4HOoro-
nccnegoBaTenbckon paboThl U gaeT 000CHOBAHHOE 3aKIOYEHME.

MpaKTMKO-OPUEHTUPOBAHHbIE
3apaHns

5.1.2 Cuctema v Kputepmum oLeHNBaHUA

Lkana oueHuBaHus

Kputepum oueHnBaHns cchopMMpPOBaAHHOCTM KOMMNETEHLIMN

YcTHoe cobecenoBaHue MucbmeHHas paboTa

5 (oTnn4HO)

MonHbIN, ncYepnbiBaOWNA OTBET, SIBHO
[EeMOHCTpUpYOLWMIA rnybokoe NoHMMaHue
npegmetTa W LWWPOKYK 3spyauumio B
oLieHMBaeMow obnacTtu,

YMEHME WCMNOMb30BaTb TeopeTuyeckue
3HaHWS AN peLleHns NpakTUYecknx 3agad

4 (xopoLwuo) Moaxod Kk maTtepuany OTBETCTBEHHbIW, HO

OTtBeT NOMHbIN 7] npaBunbHbIN,
OCHOBaHHbIA Ha  npopaboTke  Bcex
06na3aTenbHbIX UCTOYHMKOB MHGOPMALNN.

B oTBeTax [gonylleHbl Hebonbluve
NOrpeLlHoCT!,  KOoTopble  YCTpaHsATCA
TONbKO B pesynbTaTe cobeceqoBaHUs

3 (yooBneTtBopuTenbHO) |- npobenbl B  3HaHWAX cpasy Mo

OTBET HEMNOMHbIN, OCHOBAHHBIN TOJNbKO Ha
NEKLMOHHbIX mMaTepuanax. Mpwu
NMOHUMaHWUN CYLLHOCTW NpeameTa B Lieylom

HECKONMbKMM  TemMaM,  CYLLECTBEHHble
owunbKK,  yCTpaHeHMe  KOTOpbIX B
pesynbTaTte cobeceqoBaHUs 3aTPyaHEHO.

2 (Hey,D,OBJ'IeTBOpI/ITeJ'IbHO) BaXHbIX aNneMeHToB ANCUUNITNHbI.

HecnocobHocTb O0TBETUTL Ha BOMNpocC bes
nomMoLn 9K3amMeHaTopa. HesHaHune
3HAYMTENBHON  4acTu npunHUunnunanbHO

MHorouncneHHble rpyobie OLLMOKMN.
MonbiTka CMMCbLIBAHUA MM MOMb30BaHUE
nozAcKa3kon Apyroro Yenoseka




5.2 TunoBble KOHTPOJbHbIE 3a4aHUA U NHbIe MaTepuarbl, HeO6X0AUMbIe ANSl OLleHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (MNK) oNbiTa AeATEeNIbHOCTH
5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmynnpoBKU BONPOCOB

Cemectp 2

CucTeMbl kKak MHOroMepHble 06bekTel. CTPYKTYpa, napameTpbl (XapakTepPUCTUKM) CUCTEM.

Cucrtembl 1 UX MoZenn kak 06beKThbI MHOroMepHOro aHanm3a gaHHbIX. OcobeHHocTH CTPYKTYpPbI
MaTeMaTU4YeCKOro onnucaHus CUCTeM, 06 LEKTOB, npoueccos, SABNEHUN, XapakTepulyemblix donbLmm
KOJMn4eCTBOM NnapameTpos, (baKTOpOB, nepemMeHHbIX.

[leTeEpMUHNCTMYECKNIA U CTOXaCUYECKUA (BEPOATHOCTHBIN, CTAaTUCTUYECKUIA, SMNUPUYECKUN,
deHoMeHonornyeckmi, dopmarnbHbIN) NOAX04bl K CO34aHUI0 MaTeMaTUYECKNX Mogeren ¢ no3nummn
MHOIFOMEPHOro aHanm3a LaHHbIX.

MeTtoabl aHanusa u npeacrtaBiieHUA pe3yribTaTtoB 3KCNepuMeHTa no n3y4yeHuio nosegeHus obbekTa, ABneHus,
npouecca, CUCTeMbl 1 Ap. HA OCHOBaHMN UCMNOJ1Ib30OBAHNA MHOIroMepHOro aHannsa aaHHbIX

I'IporpaMMHble M annapaTtHble cpencTtBa nepcoHalribHbIX KOMNbOTEPOB ANA ﬂpeO6pa3OBaHMﬂ, XpaHeHuA,
OTO6pa)KeHVIﬂ nunHTepnpeTaumn l/IHQJOpMaLI,VIl/IY I'IOJ'Iy‘-IeHHOVI Ha OCHOBE UCMNOJ1Ib30BaHUA MeTO40B MHOIOMEPHOIro
aHannsa gaHHbIX.

MpuHUMNbI NpeaBapuTenbHoONn 0O6paboTKM pe3ynbTaToB 3KCNEPMMEHTA MO NONYyYEHMIO anpyUopPHON MHdopMaLn
no M3y4yeHuto NoBeAeHUs1 0ObeKTa, SBNEHMS, NpoLiecca, CUCTEMbI U Ap. C y4eTOM 0CODEHHOCTEN MHOFOMEPHOTO
aHanusa gaHHbIX. Pangommusaums kak cnocod yMeHbLIEHNSA BEPOATHOCTM BO3HUKHOBEHNUS] CUCTEMATUYECKNX
OLLMOOK.

MpoBepka 0gHOPOAHOCTM M BOCMPOU3BOAMMOCTY pe3ynbTaToB U3MEePEHWI 3HaYEHWUI BENUYNH, NapaMeTpoB,
XapaKTepuaytoLxX CBOMCTBA OGBLEKTOB, CUCTEM, NMPOLIECCOB, SIBNEeHWiA. MeToabl BbISIBIIEHUS FPyGbIX
NOrpeLlHoCTEN, OOHapYXeHVe NPOMaxoB.

MpWHUMNbI cCo3aaHMsA MaTemMmaTUYeckux Moaernei Ha OCHOBE AeTePMUHNUCTUYECKOrO U CTOXaCTUYECKOro
noaxoaa.

YcTaHOBNEHNE HaANMUna 1 Tuna cBasmu Mexay napameTpamu (CbaKTOpaMI/I, I'IepeMeHHbIMVI), onucbiBarWMMHU
CBOWCTBa OOBEKTOB, CUCTEM, npoLeccos, asneHuni. Metoabl KOPPEenAunMoHHOro n perpecCCMoHHOro aHanmaa Kak
OCHOBa Teopun ninaHnpoBaHnA aKCnepnMeHTa. MeTobl NfiaHMpoOBaHUA SKCNepumMeHTa.

10

MeTogb! ANCnepcruoHHOIo n (baKTopHOFO aHanuaa. PaH)KVIpOBaHMG nepemMeHHbIX No pe3ynbTatamMm (baKTOpHOFO
aHalnnaa.

11

OcHoBbI KnacTtepHoro aHanumaa. [OVBN3MMHbBIN 1 alTIOMepaTVIBHbIVI nogxofpl. Metoapl KnaCcTtepHoro aHanumaa.
MeTpVIKI/I. ObbeguHeHe 06BHEKTOB, ABNEHUN, npoueccos, CUCTEM pa3anH0|71 npupoabl B Knactepbl, TAKCOHbI,
CrylweHuna no pesynibtataM KriaCTtepHOoro aHannaa.

12

OcHoBbI ANCKPUMUHAHTHOIO aHanmsa. OnucaHune rpynnoBbIX CBOWCTB KnactepoB, TAKCOHOB, CFyLLl,eHMﬂ
0OBbEKTOB, ABMNEHUN, npoueccos, cuctem pa3J'IVI‘-IHOl7I npupoabl Ha OCHOBE Pe3ylibTaTOB KIaCTepHOro aHanmaa.
PacnosHaBaHue O6pa3OB. MoHaTne 06 MHTeNnneKkTyalbHbIX CuCTemMax (CVICTeMaX C UCKYCCTBEHHbIM
l/IHTeJ'IJ'IeKTOM)Y CcCucrteMax TexXxHM4YeCKoro 3peHua n 1.4.

13

CTaTucTmyeckoe oLeHNBaHNE BO3MOXHOMO HanmMuns MHOXECTBEHHbIX cBaden. CToxacTuyeckas cesasb. MeTtoq
MaKCumMmymMa I'IpaBﬂ,OI'IO,D,OGVIH.

14

Perpeccus, koppensaumnsa. 3Ha4yeHne ocTaTkoB Npu MHTepnpeTauun pesynbTaToB perpecCMoHHOro aHanuaa.
Bbibop onTvmansHom hopmbl ypaBHeHus perpeccun. OueHka TeCHOTbl NMMHENHON 1 HENMHENHOWN CBA3MN.

15

OcobeHHOCTM Ucnonb3oBaHMs METOO0B KOppenAaAunMoHHOro n perpeccMoHHOro aHanmsa npun aHanumase
HeoaHOPOAHOro Y1UCoBOro Mmatepuana (npoae,ueHVle TNIMHENHOro N HEMMHENHOro KOppenAaunoHHOro n
perpecCcrMoHHOro aHanunaa c ncrnoJjib3oBaHnemM BeCOBbIX KOG(bd)I/ILI,I/IeHTOB).

16

MHOXECTBEHHbIV PErPECCUOHHBIN 1 KOPPENSALMOHHBIA aHanua. MpUHUKMMNbLI NOCTPOEHNS MHOTO(aKTOPHbIX
(CTOXaCTUYECKMX, SIMMNUPUYECKMX (DEHOMEHONOMMYECKUX, (DOPMaribHbIX) MOAenen.

17

OcobeHHOCTM UCNONb30BaHNSE METO40B MHOXECTBEHHOIO KOppenAunMoHHOro n perpeccMoHHOro adanumsa npm
Hann4ynm HeEOgHOPOA4HOro YMcyoBoro Mmartepuana

18

YcTaHoBneHve agekBaTHOCTU MaTeMaTtmdeckmx mogenen. Mcnonb3oBaHne aKcnepmmeHTaanon VIHd)OpMaLI,VIVI
Ana Koppekunn napameTpoB MaTteMaTn4eCknx Moaenen.

19

OcHoBbI NNIaHMPOBaHWS aKkcnepuMmeHTa. MeTogb! NONHOro M ApoBHOro hakTopHOro akcnepumeHTa. TpeGoBaHus,
npeabsiBRsieMble K popmMe MaTeMaTUYEeCKoro onucaHust PyHKLMOHUPOBaHUS O6BEKTOB 1 CUCTEM Pa3nUYHOM
npvpoabl No peaynbTaTam NiaHUPOBaHUSA SKCNepuMeHTa.

20

anIHLI,VIﬂbI NOCTPOEHMA NNaHOB NOJIHOIo (baKTOpHOFO SKCNepumMeHTa, ero nposeaeHnda n  nocTpoeHune
MaTemaTU4eckon mogenu no ero pesynbTartam.

21

COKpaLLI,eHI/Ie Konn4yecTBa ONbITOB. anIHLI,VIﬂbI nposegeHus ,D,pO6HOFO (baKTOpHOFO KCnepnmMeHTa U NoCTpoeHne
MaTemaTn4eCckon mogenu no ero pesynbTartam.

22

MpUHLMNBI ONTUMM3aLUKN PYHKLMOHMPOBAHNS OOLEKTOB U CUCTEM Pa3NMYHON NPUPOALI MO pesynbTaTam
NOCTPOEHMS KOPPENALMOHHBLIX N PEFPECCUOHHBLIX MOAENEN N NCMNONb30BaHUSA METOAOB NITAHNPOBaHNS
akcnepumeHTa. PyHKUMA OTKNMKa, PyHKunA uenu (uenesasi yHKUMS).

23

PyHKUMSA OTKNMKA, PYHKUMS Lenu (Lenesas yHKUUS). YYeT 0COBEHHOCTEN NCMONb30BaHNSI BbIOPAaHHOrO
MeToa NoMcka U noBegeHnst PyHKUMM oTkNnka. Knaccudpmkaumsa MeTogoB nomcka onTUMarbHbIX PELLEHUN.




MpuHUMNbI 6e3yCrnoBHOM ONTUMU3ALUK (DYHKLMOHMPOBAHUA 06 LEKTOB U CUCTEM Pa3nMYHON NpUpoabl No
pesynbTataM NOCTPOEHMUSI KOPPEMSALMOHHBIX U PErPECCUOHHBLIX MOEnen 1 UCNonb30BaHWUs METOA0B
nnaHMpoBaHusa akcrnepumeHTta. O630p METOA0B OAHOMEPHON Y MHOrOMepHOW 6e3yCrnoBHON  ONTUMU3ALIUA
PYHKLMOHMPOBAHNA OBLEKTOB U CUCTEM Pa3MUYHON NPMpPobl.

24

MpuHLMNbBI YCNOBHOM ONTUMM3aLnM (PyHKUMOHUPOBAHMSA OOBHEKTOB 1 CUCTEM Pa3nUYHON NpUpoabl No
pesynbTatam NoCTPOEHUs KOPPENSLMOHHBIX U PErPECCUOHHBIX MOAENeN U NCMoNb30BaHNs METOA0B

25  |nnaHunpoBaHus akcnepumeHTta. O630p MeTo40B OAHOMEPHOW U MHOrOMEPHOW YCIOBHOW  ONTMMU3aumu
hyHKUMOHMPOBaHNS OO BEKTOB M CUCTEM PA3NMYHOW NPUPOALI MPU HANMUYUK OFrPaHUYEHUIA (TUMa paBeHCTB, TUNa
HEepaBEHCTB).

5.2.2 TunoBble TeCTOBble 3aAaHNA

He npeaycMoTpeHbl
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHNA (3agaym, Kenchbl)

1. [poBecTn ceputo N3MepeHUn MU3MEHEHNS ONTUYECKOW NMOTHOCTU pe3ynbTaToB PenpoayKunm TecT — obbekTa
(rpapaumoHHOW WKanbl) ¢ 3aAaHHbIM KONMYECTBOM NOBTOPEHUI (MOCpeaCcTBOM MCMOMb30BaHNSA UMUTALMOHHOW MOgEnNN).
obecneynTb BO3MOXHOCTb MPOBEAEHMS OLIeHKM OOHOPOAHOCTU 1 BOCMPON3BOAMMOCTU 3KCMEPUMEHTa

(cornacHo 3agaHHOro BapuaHTa)

2. Ha ocHoBaHuM nNpoBeAeHHOW CepunM WU3MEPEHWA WU3MEHEHWSI OMTMYECKOW MMOTHOCTM pe3ynbTaToB
penpoaykuum TecT — obObekTa (rpagauuoHHOWM LWKanbl) C 3afdaHHbIM  KONMMYECTBOM MNOBTOPEHWU (NOCPeaCcTBOM
MCMONb30BaHNA UMWUTALMOHHOW MOZENMW) OCYLECTBUTb OLEHKY HOPManbHOCTM 3aKkOHa pacnpeferneHus BapuaHT B
BbIGOpKE M NPOBECTU aHanu3 04HOPOAHOCTM U BOCNPOM3BOAUMOCTM SKCNIEpUMEHTA

(cornacHo 3agaHHOro BapuaHTa)

3. Ha ocHoBaHuM npoBedeHHON Cepunm U3MEPEHUA WU3MEHEHUS OMTMYECKOW MIOTHOCTU pesynbTaToB
penpoaykuMm TecT — oObekTa (rpafauMoHHON LWKanbl) C 3a4aHHbIM - KONMMYECTBOM MOBTOPEHMWA (MOCPeacTBOM
MCMOSIb30BaHUS UMWUTALMOHHOW MOZENU) OCYLLECTBUTL OLEHKY BIUSIHASL MOAO3PUTENbHBIX 3HaYeHW (BbIGPOCOB,
NPOMaxoB) Ha pesynbTaTbl TOYEYHOrO OLEHMBaHNSA

4. Ha ocHOBaHWM MpOBEAEHHOW Cepuv U3MEpPEeHWA U3MEHEHWst OMTUYECKOW NMOTHOCTU pe3yrnbTaToB
penpoaykuum TecT — oObekTa (rpagauuoHHON LWKanbl) C 3adaHHbIM  KONMMYECTBOM MNOBTOPEHWU (NOCPeaCcTBOM
NCMONb30BaHNS MMUTALMOHHOW MOZENN) OCYLLEeCTBUTb OLEHKY HanuM4uus, TECHOTbl U hOpMbl CBA3M Mexay Haubonee
OO0CTOBEPHbBIMU (BEPOSATHBIMMW) 3HAYEHUSIMU ONTUYECKON NAOTHOCTU U HOMEPOM NONSA rpafaunoHHON LLUKanbl NOCPEeACTBOM
MCMoNb30BaHWS OOHOMO U3 BApUAHTOB METOAa NMHENHOTO KOPPENALMOHHOIO U PErpecCMoHHOro aHanu3aa (MpuBeaeHnem K
NNHeHOMY BUAY)

5. Ha ocHoBaHun ﬂpOBeLI,eHHOIZ cepun I/I3MepeHI/IIZ U3MEHEHMS OMTUYECKOM MNIIOTHOCTU pe3ynbTaTtoB
penpoaykumn TeCT -— obbekTa (I'pa,D,aU,VIOHHOVI UJKaJ'IbI) C 3adaHHbIM KOJIMYECTBOM I'IOBTOpeHVIVI (I'IOCpe,D,CTBOM
NCNonb30BaHNA MMUTaLWMOHHON MOLI,eJ'II/I) OCyLLeCTBUTb OLIEHKY Halnnynda, TeCHOTbl U CbOprI CBA3N Mexay Hanbonee
AOCTOBEPHbLIMU (BepOﬂTHbIMM) 3Ha4YeHMAMU ONTUYECKOWN MITIOTHOCTU 1 HOMEepOM noJiA FpaﬂaLl,VlOHHOVI WKanbl nocpencTtesomM
NCMonb30BaHNA MeTofa HenMHENHoro KOppenAaAunmoHHOro u perpeccMoHHoOro aHanusa (MeTOLI,aMM NoNIMHOMManbHOro
KOppenAaunoHHOro n perpecCnMoHHoOro aHanmaa)

6. Ha ocHoBaHuM npoBedeHHON Ccepunm W3MEPEHUA WU3MEHEHUS OMTMYECKOW MIOTHOCTU pesynbTaToB
penpoaykumm TecT — obbekTa (rpagauMoHHON LWKanbl) C 3a4aHHbIM - KONMYECTBOM MOBTOPEHWUI (NOCPEACTBOM
UCMOSIb30BaHUSI UMUTALMOHHON MOZENM) OCYLLECTBUTb OLIEHKY Hamnuuusl, TECHOTbI U (pOpMbl CBS3U Mexay Haubonee
[AOCTOBEPHbLIMU (BEPOATHLIMMU) 3HAYEHUAMM ONTUYECKON NIOTHOCTU 1 HOMEPOM MONSA rPaAaLMOHHON LKasbl NOCPeacTBOM
UCMOSIb30BaHUSI MeTofa HENMUHENHOTO KOPPENSILMOHHOIO U PErPECCMOHHOTO aHanuaa Mpu YCroBUU HEOQHOPOAHOCTU
pesynbLTaToB NpeasapuTesibHon 06paboTky anpUopHON MHGOPMaLMK (MeTogamu NOMHOMUANBLHOTO KOPPENSALMOHHOO 1
PErpeccroHHOro aHanmsa)

7. Ha ocHOBaHUM NpOBEeOEHHON Cepun W3MEPEHWIA U3MEHEHUst OMTMYECKOW MMOTHOCTU pe3yribTaToB
penpoaykumm TecT — obbekTa (rpagauMoHHON LKanbl) C 33a4aHHbIM - KOMMYECTBOM MOBTOPEHWUN (NOCPEACTBOM
UCMOSIb30BaHUS UMUTALMOHHON MOZENM) OCYLLECTBUTb OLIEHKY Hamnuuusl, TECHOTbI U (pOpMbl CBSI3U Mexay Haubonee
[AOCTOBEPHbLIMU (BEPOATHLIMM) 3HAYEHUAMM ONTUYECKON NIOTHOCTU 1 HOMEPOM MONSA rPaaaLMOHHON LKasbl NOCpeacTBOM
MCMOSIb30BaHUS MeTofa HENMMHENHOTO KOPPENSILMOHHOMO U PErPECCMOHHOTO aHanuaa Mpu YCroBUU HEOQHOPOAHOCTU
pesynbLTaToB NpeaBapuTeribHon 06paboTky anprMopHOI MHGOPMaLMK (MeTogamu NOSIMHOMUANBHOTO KOPPENSALMOHHOMO 1
PErpeccroHHOro aHanmsa)

8. Ha ocHoBaHuM npoBedeHHON Ccepun U3MEPEHUA WU3MEHEHUS OMTMYECKOW MIOTHOCTU pesyrbTaToB
penpoaykumm TecT — obbekTa (rpagauMoHHON LKanbl) C 33a4aHHbIM - KOMMYECTBOM MOBTOPEHWUN (NOCPEACTBOM
UCMOSIb30BaHUSI UMUTALMOHHON MOZENM) OCYLECTBUTb OLIEHKY Hamnuuusl, TECHOTHI U (pOpMbl CBS3U Mexay Haubonee
[AOCTOBEPHbLIMU (BEPOATHLIMM) 3HAYEHUAMM ONTUYECKON NIOTHOCTU Y HOMEPOM MONSA rPaaaLMOHHON LKasbl NOCPeacTBOM
perpeccuu NpousBosbLHOro BUAa




5.3 MeToanyeckue matepuarnsbl, onpegensilolyme npoueaypbl oLleHUBaHUA 3HaHUW, YMeHUIW, BNaaeHU (HaBbIKOB
1 (MnKN) NpPaKTUYECKOro onbiTa AeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4arowierocsi K npoMexxyTo4yHoM aTrectauMu U NopsaAoK NMKBUAALMY akaaeMmyeckomn
3a10/MKEeHHOCTHN

MpoBeaeHe MPOMEXYTOYHON aTTeCTauun pernaMmeHTUPOBaHO foKanbHbIM HOpMaTuBHbIM aktom CII6IYMNT[
«lMonoxeHne o0 NpoBeAEHMM TEKYLLLETO KOHTPOSSA YCNEBAEMOCTM M NMPOMEXYTOYHON aTTecTaLmm obydarowmxcs»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauum No gucumnimnHe

YcTHada X lMucbMeHHas KomnbloTepHoe TecTupoBaHue NHas

5.3.3 Oco6eHHOCTH nposegeHuns HpOMe)KYTO'-IHOﬁ aTrecTauyuum no gucunninunHe

Mpu NpoBedeHWM SK3aMeHa Bpemsi, OTBOAMMOE Ha MOAroTOBKY K OTBETY, cocTaBnsieT He 6onee 50 MuH. [ns
BbINOMHEHMs1 NPaKTUYECKOro 3afaHusl obydalolleMy HeobXxoauMO MMEThb KamnbKynaTop, Takke eMmy MnpeaocTaBnsaeTcs
HeoGXxoaMmasi crpaBoYHas MHopMaLms.

Coo6lieHre pesynbTaToB 06yyaroLLeMycs NPOM3BOAUTCS HENOCPEACTBEHHO NOCHe YCTHOro oTBeTa.

6. YYHEBHO-METOOAMYECKOE N UH®OPMALMUOHHOE OBECNEYEHWE OUCLUUNIUHDbI
6.1 YyebHas nutepatypa

ABTOp 3arnasue | MN3paTenbcTBO | [loa vsgaHusa | Ccbinka
6.1.1 OcHoBHas y4yebOHas nuTepaTtypa
MHatiok C. IM. MeTtoapl nraHMpoBaHUs http://publish.sutd.ru/
3KcrnepuMMeHTa crne.: crierynrtn 2019 tp_ext_inf_publish.ph
p?id=20199239
Carpgees, [1. U. OcHoBbI Hay4HbIX KasaHb: KazaHckun http://www.iprbooksh
nccrnegoBaHum, opraHmMsaumst HaLUMoHanbHbIN op.ru/79455.html
" nnaHnpoBaHune ncernegoBaTenbCKui 2016
3KcnepMMeHTa TEXHOOMNYECKNI
YHUBEPCUTET
6.1.2 lononHuTenbHas y4yebHas nutepatypa
Koeernb, A. A. VH>XeHepHble acnekTbl >KenesHoropck: http://www.iprbooksh
MaTemMaTU4ecKoro Cwnbupckasn noxapHo- 2017 op.ru/66909.html
nnaHMpoBaHus cnacarernbHasi akagemusi
3KcnepmMMeHTa MC MYC Poccumn
MaTiok C. . OcHoBbI aHann3a gaHHbIX http://publish.sutd.ru/
Cne.: crneryntg 2019 tp_ext_inf_publish.ph

p?id=20199236

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

PedepaTtnBHas n cnpaBoyHas 6a3a gaHHbIX peLleH3MpyeMon nutepaTtypbl Scopus [QnekTpoHHbIn pecypc]. URL:
https://www.scopus.com

Moptan Aansa odumumansHOro onyonumkoBaHusa cTaHgapToB ®PeaepanbHOro areHTCTBa MO TEXHUYECKOMY
perynupoBaHuio n meTponorumn [OnekTpoHHbin pecypcl. URL: http://standard.gost.ru/wps/portal/

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

6.3 lNepeyeHb NULEH3NOHHOIO U CBOGOAHO pacnpoCTPaHAEMOro NporpamMmmHoOro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows
Mathcad Education — University Edition Term
MATLAB

6.4 OnucaHue maTepmanbHO-TEXHUYECKON 6a3bl, HEOOXOAMMOW ANA OCcyLIeCTBIIEHNA obpa3oBaTeNibHOro
npouecca no gucumnnmHe

Ayoutopus OcHalleHune

MynbTuMeguiiHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka
JlekunoHHas y A PYA H P A
ayautopus

MynbTMeauiiHoe o6opyaoBaHue, KOMMbIOTEPHAS TEXHMKA C BO3MOXHOCTbLIO MOAKIMIOUEHUS K CETH
KoMnbloTepHbIn knacc |[«HTepHeT» 1 obecrnedyeHuem [JOCTyna B 3MEKTPOHHYIO MH(OPMALMOHHO- 0Bpa3oBaTenbHyo
cpeqy
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