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1 BBEQEHWUE K PABOYEN NMPOrPAMME OUCLUMNIUHBI

1.1 Uenb gucumnnuHbl: CopmupoBaTtb kKomnetTeHUuumn obyyatroerocs B 061actv MCNoNb3oBaHUS:

METOLOB aHanu3a AaHHbIX MpYM MPOBEOEHUN PEe3yNnbTaTOB IJKCMEPMMEHTOB MO U3YYEHUO M ONTUMU3ALMU
neyaTHbIX NPOLLECCOB B MPOU3BOACTBE MONUrpadMyeckor NpoAyKUMKM, a TakkKe LUMPOKOro CrnekTpa MNPOMbILUIIEHHbIX
n3nenun;

METOAOB MMaHUPOBaHUS SKCMEPUMEHTA MpPU NPOBEAEHUN IKCMEPUMEHTOB MO W3YYEHUIO M ONTUMM3aLUn
neyaTHbIX MPOLIECCOB B MPOM3BOACTBE Monurpacouyeckor NpoaykumMu, a TakkKe LUMPOKOro CrekTpa NPOMbILIEHHbIX
n3genun

1.2 3agaun OUCUMNNVHDbI:

MpuBNTL HaBbIkK aHanNU3a AaHHbIX ANS NPOBEAEHNSA TPAMOTHOW OLEHKN NEPCNEKTUB UCMONb30BaHNS PasfnnyHbIX
neyaTHbIX TEXHONOMMIN NS NPON3BOACTBA LUMPOKOro CNEKTpa NPOMbILLIEHHbIX U34eNni.

O3HakoMUTb C NpUHLMNAMKU N OCOOEHHOCTAMWU MCMONb30BaHNA METOAOB aHanui3a AaHHbIX Npu NpoBeaeHnn
NccnegoBaHUii Mo M3y4eHUIo U ONTUMU3auMM NneYaTHbIX NPOoLEecCcoB B NPOM3BOACTBE MOnurpacduyeckon nNpoaykumu, a
TaKkKe LUMPOKOTrO CNeKTpa NPOMbILLIIEHHBIX N3AENNA..

CcopmupoBaTtb NpeacTaBneHNMe O COBPEMEHHbIX MNoAxodax K BbIOOpy METodoB aHanmsa [faHHbIX Npu
NnpoBeAeHNM MCCNedoBaHNa B 06nacTM MpoM3BOACTBA MNONMrpacMyeckon Mpoaykuuu, a Takke LIMPOKOro crnekrpa
NPOMBbILLMIEHHBIX U3AENUN NOCPEACTBOM Pa3fMYHbIX NeYaTHbIX TEXHOMOMNA.

Pa3BnTb HaBbIKM FPAMOTHOWN OLEHKN Pe3ynbTaToB NPUMEHEHWsI COBPEMEHHbIX MOAXOA0B K aHanM3y AaHHbIX Npu
npoBefeHMM uccnegoBaHna B obnacTtu npou3BoACTBA NonuMrpadMyeckon MNpoaykuuu, a Takke LMPOKOro crnekrpa
NPOMBbILLSIEHHBLIX N34ENUIN NOCPEACTBOM PasfiMyHbIX NeYaTHbIX TEXHOMOMA.

[atb OCHOBbI METOAONOMMM NPOBEAEHUS MCCNEefoBaHUN U rPaMOTHON 06paboTKM MX pe3ynbTaToB MO OLEHKe
BO3MOXHOCTEN YNpaBfieHWs KAa4eCTBOM LUMPOKOro crekTpa nonurpaduyeckor NpoayKuMKM, a TakkKe MNPOMbILLITEHHbIX
n3genuii, Npon3BoaMMbIX C UCNOMb30BAHNEM Pa3fUYHbIX MEYaATHbIX TEXHOMOMMNA.

MpuBnTb HaBblkM MNNaAHUPOBAHUA SKCMEepUMeHTa AN MpOBeAeHWst TPaMOTHOW OLEHKM MNepcnekTus
NCMONb30BaHNS PasfinyHbIX NeYaTHbIX TEXHOOMMIA ANsi MPOM3BOACTBA LUMPOKOro CNeKTpa NPOMbILLTIEHHbIX N34eNNNA.

O3HakoMUTb C NPUHUMNAMU U OCOBEHHOCTSIMU UCMONb30BaHUS METOAOB MIaHMPOBAHUSI 3KCMEPMMEHTa Mnpwu
nNpoBeAEHNN UCCNELOBaHUN MO U3YYEHWIO U ONTMMM3auUM NeYaTHbIX NPOLECCOB B MPOM3BOACTBE nonurpadmyeckomn
NpoAYyKUMMK, a TAKKe LLUMPOKOro CNeKTpa NPOMbILLIEHHbIX N34ENUN.

CdopmupoBatb NpeacTtaBneHne 0 COBPEMEHHbIX Noaxodax K BbIbopy METOAO0B MiiaHMPOBaHWS 3KCMepuMeHTa
npyv NpoBedeHVUM UCCrefoBaHWs B obnactv npovsBoAcTBa nonvrpaduyeckon Npoaykumm, a Takke LUMPOKOro crnekrpa
NPOMBbILLSIEHHBLIX N34ENUIN NOCPEACTBOM Pa3fiMyHbIX NeYaTHbIX TEXHOMOMIA.

Pa3BuTb HaBblkM [PAMOTHOW OLEHKM pe3ynbTaTOB MMI@aHMPOBAHWUS 3SKCMEPUMEHTa nNpu  NpoOBeAEeHUU
nccrnenoBaHns B obnactv npovsBoacTBa nonurpaduyeckon NpoAayKuMK, a Takke LUMPOKOro CrekTpa NMPOMbILEHHbIX
n3genui NocpeacTBOM Pa3fiMyHbIX NeYaTHbIX TEXHONOMA..

[aTb OCHOBbI MEeTo4oNnorMM NpoBeAeHUs UCCMedoBaHWui MO OLEHKe BO3MOXHOCTEW YnpaBfeHUsl KayecTBOM
LUMPOKOro cnekTpa nonurpaduyeckon NpoayKUMn, a Takke NPOMbILUNEHHbIX N34eNnii, NPON3BOAUMbIX C UICNOSNb30BaAHUEM
pas3nnyHbIX NevYaTHbIX TEXHOMOMMIN Ha OCHOBE rPaMOTHON OLEHKM pe3ynbTaToB NilaHNPOBaHUSA SKCNEpPUMEHTA.

1.3 Tpe6oBaHus kK NpeABapUTEeNbLHOM NOAroTOBKE oby4atrollerocs:

MpenBapuTenbHas NOAroToBKa npegnonaraeT co3gaHne OCHOBbI ANs (hOPMUPOBAHUSA KOMMETEHLUI, yKa3aHHbIX
B M. 2, NPU U3y4EHUW OUCLIMMNIINH:

AKTyanbHble Npobnemsl oTpacnu

MeToapbl 1 cpencTea Hay4HbIX nCCneaoBaHui
MaTtemaTnyeckoe mogenvpoBaHve
KomnbloTepHble TEXHONOMMM B Hayke n obpasoBaHum

2 KOMNETEHLUWU OBYYAIOLLEIFroCcsA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OANCLIUTMIIUHDBI

OlK-6: Cnocob6eH pa3pabaTbiBaTb TEXHUYECKYIO AOKYMEHTaLMI0O Ha HOBble BUAbI nonurpadunyeckon npoaykLmm
M yNaKoBKMW, OKa3biBaTb TEXHUYECKY I NOMOLb M OCYLUECTBNATbL aBTOPCKUA HaA30p NpuU U3roTOBINEeHUM,
MCNbITaHUSAX U cAave B IKCNIyaTaLMio NPOEeKTUpyeMbiX usgaenum
3HaTb: MeToAbl TEOPETUYECKUX U SKCMepUMeEHTarbHbIX UCCNeA0BaHWWA; CTaHAapTbl U MpaBuna, NpuMeHsiemble npu

0hopMINEeHMN Hay4YHO-UCCnegoBaTenbcknx pabor

YMeTb: CTaBUTb LENM W 33aJadn MCCNeoBaHWsi; MNMaHMpoOBaTb IKCMEPUMEHT MO ONpeAerneHvuto  OnTMMarbHbIX
TEXHOMOMMYeckMx NnapameTpoB NpPOLLECCoB

BnapeTb: meTogamu aHanusa M cnocobamu pelleHus 3agad Mo YCOBEPLUEHCTBOBAHMIO MaTepuarioB U TEXHOMOMNIA C
Lenblo NOBbILWEHUA UX 3PMEKTUBHOCTN B KOHKPETHBIX TEXHONOTMYECKUX YCMOBMSAX, MartemMaTtuyeckumu MeTodamu
NMOCTaHOBKMN 9KCMEPUMEHTOB 1 06paboTkn pe3ynbTaToB

OlNK-8: Cnoco6eH 060CHOBLIBaTb paLMOHaNbHOCTb Pa3paboToK U NPOEKTUPOBaThb HOBbIe BUAbI
nonurpaduyeckon NpoAyKUUU U ynakoBKU, U3aenui, usrotaBnmBaeMbiX ¢ npuMmeHeHuem nonurpadcduyeckmx
TexHosornm

3HaTb: NPUHUMMbI NNAHMPOBAHUS 3KCNEPMMEHTa, OCODEHHOCTU MX MCMOSb30BaHUS AN pelleHvs 3agad B obnacTtu
npuKknagHblXx U yHOAaMeHTanbHbIX HayK MpU NPOBEAEHUW UCCRedoBaHWA U CO3L4aHWM HOBbLIX HanmpaBfieHW B CBOEW
pabote

YmeTb: ncnonb3oBatb NpuHUUNbI NaHUWpoBaHUA JKCnepuMeHTa AnAa peweHuda NnocCTaBlieHHbIX 3adad no TemMaTuke
ncernegoBaHnga

BnapeTtb: HaBblkamMn UHTepnpeTauuu pe3ynbTaTtoB NilaHNpPOBaHUA 3KCNepuMeHTa Ana peleHnd NnocTtaBiieHHbIX 3agad




3 PE3YIIbTATbI OBYYEHUA NO AUCLUMNIUHE
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Pasgen 1. CucTtembl, NPUHLMMBI CUCTEMHOIO
NoAX0f4a U CUCTEMHOMO aHanuMsa C y4eTom
TpeboBaHwuii COBpPEMEHHbIX  MeToaoB
aHanu3a [aHHbIX N0 M3Y4eHUo MoBeaeHUs!
cucTeM, OBGBLEKTOB, MNPOLIECCOB, SIBMEHWUNA.
MeToabl nony4YeHus, aHanusa "
NnpeacTaBneHnst anpuopHon WHdopMauuu,
Mosy4eHHoM Ha OCHOBaHMM
CTOXacCTMYeCcKoro MOoAXoAa K U3YYEHUHo
noBefeHnNsl 0GbeKkTa, SIBMEHWUs, Mpolecca,
cucTeMbl 1 ap.

Tema 1. CucrteMbl Kak MHOroMepHble
0ObEKTbI. CtpykTypa, napameTpbl
(xapakTepucTukun) cuctem.

CncteMbl U UX MOOENMM Kak OOBEKTHI
MHOroMepHOro aHanusa OaHHbIX.
Ocob6eHHOCTN CTPYKTYPbl MaTeMaTU4yeckoro
onucaHus cucTem, OOLEKTOB, MPOLIECCOB,
SABMEHWA,  XapakTepusyembix  OonbLuMm
KONMMYecTBOM  NapamMeTpoB,  (paKkTopos,
nepemMeHHbIX.

[leTepMUHUCTMYECKMA U CTOXacUdecKumn
(BEPOSITHOCTHBIN, CTaTUCTUYECKUA,
AMNUPUYECKNI, (PEHOMEHONOMMYECKUN,
dopmanbHbIN)  NOAXOAbI K CO34aHUI0
MaTeMaTu4yecknx Moaenen Cc  Mno3nunn
MHOrOMEpPHOro aHanm3a gaHHbIX.

MeTogbl aHanmM3a ¥ npegcTaBneHus
pes3ynbTaToB 3KCMEPUMEHTa MO WU3YyYEHUIo
nosegeHns obbekTa, ABMeHWs, npouecca,
cucTeMbl n ap. Ha OCHOBaHMM
NCnomnb30BaHMS MHOTOMEPHOro  aHanusa
OaHHbIX

lMporpaMmmHble M annapaTtHble CpeacTsa
nepcoHarnbHbIX KOMMbIOTEPOB ansi
npeobpa3oBaHusl, XxpaHeH!si, OTobpaxeHns
" WHTEpnpeTaumm NHcopmaLmu,
MONMy4eHHONW Ha OCHOBE MWCMOSb30BaHNS
METOAOB MHOrOMEPHOro aHanmaa AaHHbIX.

MpakTnyeckoe 3aHATMEe. BbiGop Tuna
MaTemMaTU4ecKoro onMcaHus Ha OCHOBaHUM
aHanusa ocobeHHoCcTel CTPYKTYpbI
MaTemMaTU4yeckoro  OfMucaHUs  CUCTEM,
00BbEKTOB, NpoLIeccoB, ABMNEHUA,
XapakTepuayemblX BGOnbLIMM KONMYECTBOM
napameTpoB, haKTOPOB, NePEeMEHHbIX.




Tema 2. [lpuvHuMnbl  nNpegBapuTeEnbHOM
00paboTKM pe3ynbTaToB 3JKCMEPUMMEHTa MO
NMONMy4yeHWo  anpuopHoOn  WHcopmaumMm Mo
M3y4yeHnto noeBedeHus obObekTa, SBMEHUS,
npouecca, CUCTEMbI M Ap. C  Y4ETOM
ocobeHHocTeN MHOFOMEPHOro aHanusa
JaHHbIX. Panpgomunsauuns Kak cnocob
YMEHbLUEHNS BEpPOSTHOCTM  BO3HWKHOBEHWS
cucTeMaTU4ecknx — owmboKk. MpoBsepka
OOHOPOAHOCTYU " BOCNPOM3BOANMOCTM
pe3ynbTatoB M3MEPEHUN 3HAYEHUA BEITUYUH,
napamMeTpoB, XapaKTepusylLmnx CBOWCTBA
OOBHEKTOB, CUCTEM, MPOLIECCOB, SBMEHWN.
MeTogbl BbIsIBIieHUs1 TpybbiX MNOrpeLLHOCTEN,
oBHapyxeHne NpomMaxos.

MpakTuyeckoe 3aHaTHe. MeToabl
WHTeprpeTaumMn  anpuopHon nHdopmaumm no
M3y4eHUto noBedeHusi 0ObekTa, SABNEeHUs,
npouecca, cuUCTeMbl W Ap. C  Y4eTOM
0COBEHHOCTEN MHOrOMEPHOIO aHanM3a AaHHbIX
Ha 3Tane npenBapuTenbHon 0b6paboTkM
pes3ynbTaToB SKCMEpUMEHTA.

Paspen 2. MpuHUMnNbI co3aHns
MaTemMaTU4yeckux MoJenem Ha  OCHoBe
OETEPMUHUCTUYECKOTO U CTOXacTUYEeCKOro
noaxoaa. YCraHoBNEeHUe Hannymnsa u Tuna ceAsmn
Mexny napameTpamm (cbakTopamu,
nepemMeHHbIMK),  OMUCbIBAOLUMN  CBOWCTBA
OOBLEKTOB, CUCTEM, MPOLIECCOB, SIBMEHUNA.
MeToabl KOppensiLMOHHOIO N PErpeccUoHHOro
aHanmMsa Kak OCHOBa TeOpuUM MnaHMpoBaHUSA
3KCMepMMEHTa. mMeToabl nnaHNpoBaHUs
3KCMepMMEHTA.
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Tema 3. Metogbl [OucnepcuoHHoro u
daKTopHOro aHanmsa. PanxupoBaHue
nepeMeHHbIX Mo pesynbTatam ¢akToOpHOro
aHanuaa.

OcHoBbI KnacTepHoro aHanusa. JUBU3NUMHbBI K
arnomepaTumBHbIi noaxonbl. MeToabl
KIflacTepHoro aHanmsa. MeTpukn.
O6beamHeHne 0O0bLEKTOB, ABMEHWIA, MPOLIECCOB,
CUCTEM pasnMYHON Npupoabl B  KnacTepbl,

TaKCOHbI, cryuieHuA no pesynbTtatam
KnaCcTtepHOro aHanmaa.
OcHoBbI ONCKPUMUHAHTHOIoO aHanmaa.

OnncaHne rpynnoBbiX CBOWCTB KNacTepos,
TaKCOHOB, CryLleHUA OOBEKTOB, SIBMIEHUN,
NMpoLUeccoB, CUCTEM Pas3nUYHON NpPMPOAbl Ha
OCHOBE pe3ynbTaToOB KracTEPHOro aHanu3aa.
PacnosHaBaHne o6pasoB. [loHsTve 006
WHTENMEeKTyanbHbIX CuUcTeMax (cuctemax c
WCKYCCTBEHHbIM  WHTENNEKTOM),  CUCTEMax
TEXHUYECKOro 3pEHMs U T.4.

MpakTuyeckoe 3aHATHe. Onpepgenenne
CTPYKTYpbI npegnonaraemoro
MaTemMaTn4ecKoro onMcaHus 06bEKTOB,
SIBMEHWA, MPOLECCOB, CUCTEM pPa3fM4yHOMN
npvpoabl  Ha  OCHOBaHMM  pe3ynbTaToB
NpoBeAEHNsT  AMCMNEPCUMOHHOIO N (PaKTOPHOro
aHanuaa.




Tema 4. Cratuctudeckoe  OLEHUBaHWE
BO3MOXXHOIO HanM4nsi MHOXXeCTBEHHbIX CBA3EN.
CrtoxacTtudeckasa cBaAsb. MeTtog Makcumyma
npaBgonogobus. Perpeccusi,  koppensiyus.
3HayeHne oOCcTaTKOB MpuM  UHTEpnpeTauun
pe3ynbTaToB PErpecCUoOHHOro aHanmaa. Buibop
ONTMMarnbHON (POPMbl YPaBHEHWSI PErPECcCU.
OueHKka TEeCHOTbl NMHEWHOM U  HEerMHERHON
cBs3n. OcobeHHOCTU UCMonb3oBaHNA METOAOB
KOPPENSILMOHHOIO U PErpeccMOHHOro aHanusa
npu aHanmMse HeogHOPOOHOro0  YMCHOBOro
mMatepuana (NpoBedeHuMe  JIMHEWHOTO W
HenuHenHoro KOPPENSILIMOHHOrO "
pPEerpeccMoHHOro aHanusa C MCMoflb30BaHNEM
BECOBbIX KO3(MLUMEHTOB). MHOXECTBEHHbI
PErpeccrMoHHbIi U KOPPENSILMOHHBIA aHanus.
MpuHUMNBI  NOCTPOEHUS  MHOrodaKTOPHbIX
(cToxacTuyeckux, AMMUPUYECKMX
dheHOMEHONOrNYECcKUXx, dopMarbHbIX)
mMopenen. OcobeHHOCTU MCMnonb30BaHUs
METOO0B MHOXECTBEHHOIO KOPPENSALMOHHOMO 1
PErpeccMoHHOr0  aHanmMsa npu  Hanu4nm
HEOAHOPOAHOro YMCITOBOro martepuana.
YcTaHoBMNeHne agekBaTHOCTM MaTeMaTUYeCcKnx
Mogenen. Mcnonb3oBaHne
3KCNepUMEHTarnbHOM NHpopmaLmm ans
KOPpPEKUMM  MapamMeTpoB  MaTeMaTU4eCKuUx
Mogenen.

MpakTnyeckoe 3aHATHe. MpyHUMNbI
NMOCTPOEHMS MHOrOOaKTOPHbIX,
MHOronapameTpU4ecKknx OOHOOTKIINKOBbBIX
(cToxacTnyeckux, AMMUPUYECKNX
HEHOMEHONOrMYECKUX, dopmanbHbIX)
MaTemMaTU4eCcKnx (aponTMBHBIX,

MYNbTUMAMKATUBHBIX, MPOU3BONBHOIO BMAA)
mogernen metogom bpaHaoHa.

Tema 5. OcHosbl nnaHMpoBaHUs
akcnepumeHTta. MeTtogbl NOMHOro m ApobHOoro
aKkTOpHOrO  3KcnepumeHTta.  TpeboBaHu4,
npegbsBnsemble kK opmMe MaTeMaTU4ecKoro
onucaHmsa  (PyHKUMOHMPOBaHMS OOBLEKTOB U
CUCTEM pasfM4YHOW MpUpOoAbl MO pesyrbTatam
NnaHMpoBaHMS 3KCNEpPUMEHTA.

MPUHUMNBEI  NOCTPOEHWSI  MMAHOB  MOJIHOrO
(haKTOPHOrO 3KCMEPMMEHTA, Ero NPOBEAEHUS U
NOCTPOEHME MaTeEMaTUYeCKoONn MOAENU Mo ero

pesynbTartam.
CokpalyeHne KonmyectBa onbITOB. [MpuHUMMbI
npoBeaeHus apobHoro aKkTopHOro

JKCNepnmMeHTa un nocTtpoeHne MaTemaTu4eckom
mMoernu no ero pesyrnbTtartam.

Mpaktuyeckoe  3aHaATMe.  Mcnonb3oBaHue
METOLOB MOMHOro U ApoBHOro hakTopHOro
aKcrnepumeHTa ans onucaHus
(PYHKLMOHMPOBaHMS OOBLEKTOB, MPOLIECCOB,
ABNEHUIA U CUCTEM Pa3NMYHON NPUPOAbI.
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Pasgen 3. lMpuHUMNbl NoMcka oONTUMarnbHbIX
pelweHnin no  pesynbTatam  MOCTPOEHMS
KOPPENSILMOHHBIX N PErPECCUOHHBIX MOAENen 1
MCMNONb30BaHNSA METOAOB NITaHNPOBaHUS

Tema 6. MpuHUMnbI onTuMmsaummn
PYHKUMOHMPOBaHNST OOBLEKTOB U CUCTEM
pasnuyHoM  Npupoabl no pesynbTaram
NOCTPOEHMS KOPPENSILMOHHBIX "
PErpeccuMoHHbIX MOAENen M  MCMosb30BaHWs
METOAO0B nnaHNMpoBaHNSA 3KCNepUMEHTA.
OyHKUMA OTKNMKa, YyHKUMA uenu (uenesasd
dyHKUMSA). YueT ocobeHHOCTEN MCNONb30BaHNSA
BblOpaHHOro MeToda Moucka W noBeaeHust
dyHKUMM oTKNMKa. Knaccudmkaumsi MeTomoB
nomcka onTUMarbHbIX PELLEHNN.

MpakTuyeckoe 3aHATME. Bblbop meToaoB
onTuMmM3aumn  PyHKLUMOHNMPOBaAHMS OOBEKTOB,
NPoOLIECCOB, $IBMEHUA W CUCTEM pPasnmMyHon
npvpoabl C Y4eToOM 3ajavu MCCrenoBaHus,
0COBEHHOCTEN UCMONb30BaHNSA  BblIOpPaAHHOIO
MEeTOoAa NoMCKa M NoBeaeHNst DYHKLIMM OTKIIMKA.

Tema 7. MNpuHUUNbI 6e3yCrIOBHON ONTUMM3ALUN
PYHKUMOHMPOBaHNST OOBLEKTOB U CUCTEM
pasnuyHomn npupoabl no  pesynbTatam
NOCTPOEHMS KOPPENSILMOHHBIX "
PErpeccuMoHHbIX MOAENeni M  MCMoNb30BaHUs
METOO0B MMaHMpoBaHMSA akcnepumeHTta. O63op
METOOOB  OOQHOMEPHOM U MHOrOMEpPHOMN
©e3ycnoBHON onTuMmnsaumm
YHKUMOHMPOBaHMUST OOBbEKTOB U CUCTEM
pPas3nuyHoOM NpMpoapl.

MpakTuyeckoe 3aHATUE. 0OCOBEHHOCTU peLLEHUsI
3aga4u O[HOMEpPHOW 7] MHOrOMEpPHOM
©e3ycnoBHON onTuMmnsaumm
O YHKLMOHMPOBaHMS 00beKTOB,
NPOLIECCOB,SIBMIEHUN N CUCTEM  pPasnmMyHom
npvpoap!.

Tema 8. lMpuHUUNBI YCNOBHOW ONTUMMU3ALMMK
PYHKUMOHMPOBaHNST OOBLEKTOB U CUCTEM
pasnuyHomn npupoabl no  pesynbTatam
NOCTPOEHMS KOPPENSILIMOHHBIX "
PErpeccuMoHHbIX MOAENei M  MCMonb30BaHUs
METOO0B MMaHMpoBaHMSA akcnepumeHTta. O63op
METOAOB  OAHOMEPHOM M MHOrOMEpPHOWN
YCINOBHOW  ONTUMMU3AUMK PYHKLIMOHUPOBAHMS
OOBHEKTOB M CUCTEM PasnM4YHON NPUPOAbI Npu
HanmM4YUM OrpaHMYEHUn (TUNa paBeHCTB, TuMna
HepaBeHCTB).

MpakTuyeckoe 3aHATUE. 0COOEHHOCTU peLLEHUsI
3aga4u O[HOMEpPHOW 7] MHOrOMEpHOM
onTuMmM3aumn  yHKLUNOHNMPOBaHMSA OOBEKTOB,
NPOLIECCOB,SIBMIEHUN N CUCTEM  pPasnmMyHom
npupodbl NpyY HanNMuMM OrpaHn4veHuin (Tmna
PaBEHCTB, TUNa HEPaBEHCTB)..

nn

Utoro B cemecTpe (Ha kypce ansa 3A0)

17

51

49

KoHcynbTaumm 1 npomexxyTodHasi atTectaumns
(Ok3ameH)

2,5

245

Bcero koHTakTHas pa6oTta n CP no
AucuunnuHe

70,5

73,5




4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoekTnpoBaHne y‘-le6HbIM nnaHoM He nNnpeayCMOTpeHOo

5. ®OH[] OLLEHOYHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOWU ATTECTALMU

5.1 OnucaHue nokasarernen, KpUTepmeB U CUCTEMbI OLLeHMBaHUA pe3yNbTaToB 00y4YeHus
5.1.1 NokasaTtenn oueHUBaHuA

Kopg HanmeHoBaHMe oL EeHOYHOro
MokasaTenu oueHMBaHMA pe3ynbTaToB 00y4YeHUs
KOMMeTeHummn cpeacTtea
OnucbiBaeT M cocTaBnseT MnaH JKCnepumeHTa Mo OofnpefeneHuio
ONTUMarbHbIX  TEXHOMOTMYECKUX NapamMeTpoB  MPOLIECCOB  Ha
OCHOBAHUW COBPEMEHHbIX METOA0B aHann3a aHHbIX.
Bonpocel YCTHOro
MpumeHseT MeTodbl  TEOPETUHECKUX U SKCrepuMeHTarnbHbIX
Orl1K-6 nccrnegoBaHui NpU NOCTaHOBKE Lenu 1 3agadn nccrnegoBaHns cobecenosaHus
A P H A A ) [MpakTnKo-opneHTMpoBaHHbLIE
3ajaHus
Mcnonb3ayeT MHHOBaUMOHHbIE CNOCOObl pelleHns MaTemaTuyeckumm
mMeTodaMy 3ajad Mo YCOBEpLUEHCTBOBaHWIO CBOWCTB Matepuanos w
TEXHOSOMI C Lienblo MOBbIWeEHUS UX 3PHEKTUBHOCTU B KOHKPETHbIX
TEXHOJIOMMYECKNX YCIOBUAX.
dopMynmpyeT OCHOBHble MpaBuria NpPoBeAeHNs 3KCnepuMeHTanbLHON
paboTbl B paMKax Hay4HOro nccnegoBaHus.
OnpepensieT aTanbl NpoBeAEHWUst 3KCMepuMeHTanbHon paboTtbl B|Bonpocsl YCTHOro
OrMK-8 obnactu npuknagHbix U yHOAMEHTanbHbLIX Hayk no onpeneneHHon|cobecenobsanns

paHee TemaTuke WCCnedoBaHWs, MpuM  MNPOBEOEHWM  HOBbIX
nccnegoBaHUin U CO34aHUUN HOBbLIX HanNpaBrieHWn B CBOEN paboTe.

AHanmsmpyeT pe3ynbTaTthbl aKCNepuMeHTanbHoOM 4acTtu Hay4yHOro-
nccnegoBartenbckor paboTbl U gaeT 060CHOBAHHOE 3aKNioYEHUE.

MpaKTMKO-OpUEHTUPOBaHHbIE
3agaHus

5.1.2 Cuctema 1 KpuTepum oL eHUBaHUA

LWkana oueHnBaHus

Kputepumn oueHnBaHms chopMmMpoBaHHOCTU KOMMNETEHLUN

YcTHoe cobecenoBaHue MNMucbMeHHas paboTta

5 (oTnu4HO)

MonHbIA, uMcYyepnbiBaOWMA OTBET, SABHO
OEMOHCTPUpPYOLWMIA rnybokoe NoHMMaHue
npegMeTa W LUMPOKYHD 3pyauumio B
oLieHnBaeMon obnacTu,

YMEHME UCNOMb30BaTb TeopeTuyeckne
3HaHUA 4NN peLleHns NpakTUyYecknx sagad

4 (xopoLuo) Moaxon k matepuany OTBETCTBEHHbIN, HO

OTtBeT MOJIHbIN " npaBuUbHbINA,
OCHOBaHHbI  Ha  npopaboTke  Bcex
06s3aTenbHbIX UCTOYHUKOB MHOpMauni.

B OTBeTax AdonylleHbl Hebonblune
MOrPELHOCTN,  KOTOpble  YCTpaHsTCH
TONMbKO B pe3ynbTarte cobecenoBaHus

3 (ynoBneTBOpUTENBHO) |- nNpobenbl B  3HaHMAX cpady no

OTBET HEMOsHbIA, OCHOBAHHbINA TOMBKO Ha
NEeKUNOHHbIX MaTtepuanax. Mpwn
NOHMMaHUN CYLLHOCTN NpeamMeTa B LUenom

HECKONMbKUM  TemaM,  CYyLLEeCTBEHHble
OLLNGKMU, yCcTpaHeHue KOTOpbIX B
pesynbTaTe cobeceoBaHUs 3aTpyAHEHO.

2 (Heyﬂ,OBJ’IeTBOpVITeJ'IbHO) Ba>KHbIX ANEeMeHTOB ANCUUNIUHDBI.

Hecnoco6HocTb 0TBETUTL Ha Bonpoc 6e3
MOMOLLM ak3ameHaTopa. HesnaHune
3HAUUTENBbHOW  YacTW  MPUHLMNNANBHO

MHoro4mcneHHsle rpybble OLUMBKM.
MonbITka CNUCBIBAHMSA MMM MNOMb30BaHUE
MOACKa3Kon Apyroro Yyernoseka




5.2 TUnoBble KOHTPOSbHbIE 33faHUs UMW UHble MaTepuanbl, Heo6xoAMMble OMsl OLEHKU 3HAHWUIA, YMEeHUNA,
HaBbIKOB U (UNK) ONbITa AEATENLHOCTU
5.2.1 MNepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n I POpMynMpPOBKM BOMPOCOB

Cemectp 2

CucTemMbl kKak MHOroMepHble 06bekTbl. CTpYKTYpa, napameTphbl (XapakTepucTUK) CUCTEM.

CucTteMbl U X MOAENU Kak 06bEKTbI MHOFOMEPHOro aHann3a AaHHbIX. OCO6EeHHOCTU CTPYKTYpbI
MaTemMaTM4ecKoro onMcaHus cuctemM, o6 bEKTOB, MPOLIECCOB, SIBMEHWI, XapakTepnayemMbix 60nbLIMm
KONMYecTBOM NapameTpoB, (DaKTOPOB, NEPEMEHHbIX.

[eTepMMHNUCTUYECKUI N CTOXacu4ecknin (BepOATHOCTHBIW, CTAaTUCTUYECKUNA, SMNUPUYECKIHN,
deHOoMeHOonornmyecknin, popmMarnbHbiin) MOAX0AbI K CO34aHMI0 MaTeMaTMyeckux Mogenen ¢ nosnuun
MHOTrOMEPHOIro aHanm3a gaHHbIX.

MeTtoapbl aHanu3a u npeacrtaBrieHNA pe3ynbTaToB 3KCNepumMeHTa no n3y4yeHunto nosegeHus ob6bekTa, ABNeHus,
npouecca, cuctemMmbl 1 Ap. Ha OCHOBaHMN UCMOJ1Ib30OBaHNA MHOTOMEPHOro aHannaa gaHHbIX

MporpamMmmHble 1 annapaTHble CpeacTBa NePCoOHarbHbIX KOMMbIOTEPOB ANsi Npeobpa3oBaHnsl, XpaHeHus,
oTobpaxeHns U MHTepnpeTauuy nHpopMaLIMm, NONy4EeHHOW Ha OCHOBE UCMONb30BaHUS METOL,0B MHOTOMEPHOIO
aHanusa JaHHbIX.

MpuHLUMNEI NpeaBapuTensHOM 06paboTkM pe3ynbTaToB AKCNEPUMEHTA MO NOTYYEHNO anpUOpPHOM UHopMaLmn
Mo U3y4YeHnto NoBeLEeHNS 00 bEKTA, ABMEHUS, NpoL,ecca, CUCTEMbI U Ap. C y4ETOM OCOBEHHOCTEN MHOTOMEPHOTO
aHanu3a gaHHblx. PaHgommsaumsa kak cnocob yMeHbLUEeHUs BEPOSITHOCTU BO3HUKHOBEHUSA CUCTEMATUYECKMX
OoLnOOK.

MpoBepka 04HOPOAHOCTY U BOCNPOM3BOAVMOCTMN Pe3ynbTaToB U3MEPEHUIA 3HAYEHMI BENMYMH, MapaMeTpoB,
XapaKTepusyloLLMX CBONCTBa 06 bEKTOB, CUCTEM, NPOLLECCOB, ABMEHM. MeToabl BbiSBMeHUs rpy6bix
norpeLHocTeil, obHapyXeHne NpoMaxos.

MprHUUMBI co3aaHNs MaTeMaTU4YeCKUX MOAEeNel Ha OCHOBE AETEPMUHUCTUYECKOTO M CTOXaCTUYECKOro
noaxona.

YCTaHOBMeHMe Hannynsa 1 Tuna cBA3M Mexay napamerpamu (dakropamu, nepeMeHHbIMI), ONUCbiBaoLWLUMM
cBoNCTBa 0OBbEKTOB, CUCTEM, MPOLIECCOB, siBNEHUN. MeToabl KOpPEnALUMOHHOIO U PEFPECCMOHHOIO aHanM3a Kak
OCHOBa TEOpUM NNaHNPOBAHWNS SKCNEpUMEHTa. METOAbI NNaHMPOBaHNS AKCNepUMeEHTa.

10

MeToapbl AncnepcMoHHOro U hakTopHOro aHanusa. PaHxnpoBaHue nepemMeHHbIX no pe3ynbTatam ¢hakTopHOro
aHanmsa.

11

OCHOBbI KnacTepHoro aHanuaa. OuBn3MMHbIA 1 arnoMepaTuBHbIA noaxoabl. MeToabl KnacTepHoro aHanusa.
MeTtpuku. O6beanHeHne 06 bEKTOB, ABMEHNIA, NPOLIECCOB, CUCTEM Pa3fMYHON NPUPOAb! B KNacTepbl, TAKCOHbI,
CTyLLIEHMs NO pe3ynbTaTaM KnacTepHOoro aHanmaa.

12

OcCHOBbI AMCKPUMUHAHTHOro aHanunsa. OnncaHne rpynnoBbIX CBONCTB KNACTEPOB, TAKCOHOB, CryLLEeHUN
06bEeKTOB, ABMEHWI, MPOLECCOB, CUCTEM Pa3NMYHON NPUPOALI Ha OCHOBE PE3ynbTaToOB KNacTepHOro aHanmaa.
PacnoaHaBaHune o6pasos. MoHATME 06 MHTenneKkTyanbHbIX CUCTeMax (CMCTeMax C UCKYCCTBEHHBIM
WHTENNEKTOM), cuCTeMax TEXHUYECKOrO 3pEHNS 1 T.4.

13

Crartucrmyeckoe oLeHMBaHWe BO3MOXHOr0O HanMumns MHOXeCTBEHHbIX cBsidell. CToxacTunyeckast cBa3b. Metog
MakcuMyma npaegonogobusi.

14

Perpeccus, koppensauus. 3HadyeHne ocTaTkoB MpU UHTEpNpeTaumm pes3ynbTaToB PerpecCMOoHHOro aHanmsa.
Bbi6op onTtumanbHoi opMbl ypaBHeHUs perpeccuun. OueHKa TECHOTbI MMHEWHOW U HENUHENHOW CBA3M.

15

OcoBEeHHOCTU UCMONb30BaHNA METOAOB KOPPENALMOHHOIO Y PEerpecCMOHHOIo aHanusa npu aHanuse
HEeOAHOPOAHOro YNCNOBOro MaTepuana (NpoBeAeHNe NIMHENHOTO U HENMUHEWHOTO KOPPENALMOHHOTO U
perpeccMoHHOro aHanusa ¢ UCronb3oBaHWEM BECOBbIX KO3h(ULIMEHTOB).

16

MHOXECTBEHHBIN PErPeCCUOHHBIN U KOPPENALUMOHHBIN aHanma. MpUHUMMbLI NOCTPOEHNUA MHOTO(aKTOPHbIX
(cTOXacTUYecKkMX, SMNMPUYECKUX (DEHOMEHOMOMMYECKMX, (POPMarnbHbIX) Modenein.

17

OcobeHHOCTH NCNOoNb30BaHNA METOL0B MHOXECTBEHHOIO KOppenAaunoHHOro n perpecCMoHHOro aHanumsa npu
Hann4nm HeoaHoOpPOoaHOIro YMNCrioBOro Martepuana

18

YcTaHoBreHne agekBaTHOCTM MaTteMaTnyecknx Mogenen. Vicnonb3oBaHue akcnepmmeHTanbHoOW nHdopMaumm
0N KOppeKuun napaMeTpoB MateMaTu4yeckux Mogenen.

19

OcHoBbI NNaHNpoBaHUs akcnepumeHTa. MeToabl NONHOro n ApobHOro hakTopHOro akcnepumeHTa. TpeboBaHus,
npeabaBnsieMble K OpMe MaTeMaTUyeckoro onncaHusa YHKLUMOHMPOBaHNS 0O bEKTOB U CUCTEM Pa3NMYHON
npvpoabl NO pesynbTaraM NnaHMpPoBaHNS AKCNepuMeHTa.

20

MpUHLMNBI NOCTPOEHUSA NIaHOB NOSTHOMO PaKTOPHOro IKCNEepUMEHTa, ero NPoBeAeHNs U MOCTPOEHNE
MaTemMaTu4yeckon Modenu no ero pe3ynbTartam.

21

COKpaLU,eHVIe Konu4yecTtsa onbIToB. [MpuHUUNLI NpoBeAeHUs ﬂ,pO6HOFO (aKTOpHOro aKCNepuMeHTa U NOCTpPoeHne
MaTemaTnyeckon Mogenu no ero pesynbTartam.

22

MpuHLUMNEI oNTUMU3auny YHKLMOHMPOBAHUSA OGBLEKTOB 1 CUCTEM PasnUYHOM NPUPOAbLI MO pesyrbTaTam
NOCTPOEHNSA KOPPENSALMOHHbBIX U PErpecCMOHHbIX Modenen U UCrornb3oBaHNs METOA0B NaHMPOBaHUS
akcnepumeHTa. PyHKUMA oTKnKa, PyHKUMA Lenu (uenesas dyHKLuUS).

23

®PyHKUMA OTKNKMKA, PYHKUMS Lenn (uenesas QyHKUMs). YYeT 0CoOBEeHHOCTEN MCNOoMb30BaHMs BbIOBpaHHOro
MeToAa noncka n noBeaeHns yHKUMM oTknuka. Knaccudukaumsa MeTogoB noucka onTUMarnbHbIX PeLleHnii.




MpuHUMNEI 6e3ycnoBHON oNTUMU3aLMKN DYHKLMOHMPOBAHNS OBBEKTOB 1 CUCTEM PasnUYHOW NPUPOALI NO
pesynbTaTaM NOCTPOEHNS KOPPENALMOHHbBIX U PErpeCcCUOHHbIX MOAENen N NCNONb30BaHNSA METOA0B
nnaHnpoBaHusi akcnepumMeHta. O630p MeTo40B OAHOMEPHON U MHOrOMEpHOW 6e3yCrnoBHOM  ONTUMU3aLMK
OYHKUMOHNPOBAHNSI OOBEKTOB M CUCTEM Pa3NIMYHON NpUpoabl.

24

MpWHLMNBI YCNOBHOW ONTUMU3auMK PYHKLUMOHNPOBaHNS 06 BHEKTOB M CUCTEM Pa3NMYHON NpUpoabl No
pesynbTaTaM NOCTPOEHNS KOPPENALMOHHbBIX U PErpecCnOHHbIX MOAENen N NCNONb30BaHNSA METOA0B

25 nnaHupoBaHus akcnepumeHta. O630p MeTogoB OAHOMEPHON U MHOTOMEPHOW YCIIOBHOW  ONTMMU3aLmMm
bYHKUMOHNPOBAHUS OOBEKTOB U CUCTEM Pa3NUYHOM NPUPOAb! MPU HANMYUKN OrPpaHUYEHNI (TuNa paBeHCTB, TMNa
HepaBeHCTB).

5.2.2 TunoBble TecTOBbIe 3a4aHUA

He NnpegycMoTpeHbl
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3aAaHNA (3apaun, Kenchbl)

1. NMpoBecTn cepuio N3MePEeHNN U3MEHEHNS ONTUYECKOW NIOTHOCTN pPe3ynbTaToB PenpoaykumMm TecT — obbekTa
(rpapaunoHHON LWKanbl) ¢ 3agaHHbIM KONMYECTBOM MOBTOPEHUI (MOCPEACTBOM MCMOMNb30BaHUS UMUTALMOHHON MoAenn).
obecnevnTb BO3MOXHOCTb NPOBEAEHUS OLEHKN OLHOPOAHOCTU M BOCNPOU3BOANMOCTU IKCNIEPUMEHTA

(cornacHo 3agaHHOro BapuaHTa)

2. Ha ocHOBaHMM NpOBEOEHHON Cepun W3MEPEHUN WU3MEHEHWS OMNTMYECKOW MMOTHOCTU pe3ynbTaToB
penpoaykuMm TecT — obbekta (rpafauMoHHON LiKamnbl) C 3a4aHHbIM  KOMMYECTBOM MNOBTOPEHUN (NOCPEeacTBOM
MCMONb30BaHNS MMUTaUMOHHOW MOAENU) OCYLUEeCTBUTb OLEHKY HOPManbHOCTWM 3akoHa pacnpefeneHvus BapuaHT B
BbIGOpKE U MPOBECTU aHann3 04HOPOAHOCTU 1 BOCNPON3BOAMMOCTU IKCNEpUMeEHTa

(cornacHo 3agaHHOro BapuaHTa)

3. Ha ocHoBaHuu npoBedeHHON cepuu W3MEPEHUn WU3MEHEHWs OMTMYECKOM MNMOTHOCTU pe3ynbTaToB
penpoaykuMmM TecT — obbekta (rpajauMoHHON LiKamnbl) C 3a4aHHbIM  KOMMYECTBOM MNOBTOPEHU (NOCPEeacTBOM
MCMONb30BaHNS WMMWUTaALMOHHON MOAENW) OCYLLEeCTBUTb OLEHKY BRWUAHWUS MNOA03PUTENbHBLIX 3HavyeHun (BbIGpocoB,
NpoMaxoB) Ha pe3ynbTaTbl TO4EYHOIO OLIEHNBaHWSA

4. Ha ocHOBaHWM nNpOBEOEHHOW Cepun U3MEpeHUn U3MEHEHUS ONTUYECKOW MIIOTHOCTU pe3ynbTaToB
penpoaoykummM TecT — oObekta (rpagaumoHHON LKamnbl) C 3agaHHbIM  KONMMYECTBOM MNOBTOPEHMI (NOCpeacTBOM
MCMONb30BaHNs UMUTALUOHHOW MOLENW) OCYLECTBUTb OLLEHKY Hanu4ums, TECHOTbl U hopMbl CBS3N Mexay Hambonee
[0CTOBEPHBIMU (BEPOATHLIMW) 3HAYEHUAMW ONTUYECKOW NAIOTHOCTM U HOMEPOM NONS rpafaLMOoHHON LUKanbl NOCPeaCTBOM
MCMonb30BaHNs OAHOMO U3 BapUMaHTOB MeToAa MTIMHENHOMo KOPPEnALMOHHOIO U perpecCMOoHHOro aHanu3aa (NpuBeaeHnemM K
nHenHomy B1AY)

5. Ha ocHoBaHuu npoBedeHHON cepuu W3MEPEHUn WU3MEHEHWS OMNTMYECKOM MNMOTHOCTU pe3ynbTaToB
penpoaoykumm TecT — oObekta (rpagauMoHHON LKamnbl) C 3adaHHbIM KONMMYECTBOM MNOBTOPEHUMI (NOCpeacTBOM
MCMoNb30BaHNS MMWUTALMOHHOW MOAENW) OCYLECTBUTb OLLEHKY Hanu4yus, TeCHOTbl U hopMbl CBSA3N Mexay Hambonee
[0CTOBEPHBIMU (BEPOATHLIMW) 3HAYEHUAMW ONTUYECKOW NAIOTHOCTM U HOMEPOM NONS rpafaLMOoHHON LLKanbl NOCPeaCTBOM
MCMoNb30BaHNS MeToAa HENWHENHOro KOPPEensuUMOHHOMO M perpeccrMoHHOro aHanuaa (MeTodaMu MONUMHOMMAanbHOro
KOPPENALNOHHOIO 1 PErPECCUOHHONo aHannsa)

6. Ha ocHOoBaHMM npoBedEHHON Cepun W3MEPEHUN WU3MEHEHWS OMNTMYECKOW MMOTHOCTU pe3ynbTaToB
penpoaykumm TecT — obbekta (rpajauMoHHON LiKamnbl) C 3a4aHHbIM  KOMMYECTBOM MNOBTOPEHU (NOCPeacTBOM
MCMoNb30BaHNS MMWUTALMOHHOW MOAENW) OCYLECTBUTb OLLEHKY Hanu4yms, TeCHOTbl U hopMmbl CBSA3N Mexay Hambonee
[0CTOBEPHBIMU (BEPOATHLIMW) 3HAYEHUAMW ONTUYECKOW NAIOTHOCTM U HOMEPOM NONS rpagaLMOoHHON LUKanbl TOCPeaCTBOM
MCNOMb30BaHUA MeTo4a HEeNMHEWHOro KOpPensuuoOHHOrO U PerpecCroHHOro aHanusa fnpu ycroBMM HEO4HOPOOHOCTH
pes3ynbTaToB NpeaBapuTensHo 06paboTkM anpropHo MHopmaLun (MeTogamm NONMHOMUATNBEHOTO KOPPENALMOHHOIO 1
perpeccnoHHOro aHanmsa)

7. Ha ocHOBaHMM TMpOBEOEHHOW CEpUN WU3IMEPEHUA W3MEHEHUSI OMTUYECKOW MNIIOTHOCTU pPe3yrbTaToB
penpogykumMm TecT — obObekTa (rpafauMOHHONM LWKanbl) C 3agaHHbIM - KONMMYECTBOM MOBTOPEHWA (MOCPEaCcTBOM
UCMOMNb30BaHUS UMUTALMOHHOW MOAENU) OCYLLECTBUTL OLLEHKY Hamnuyus, TECHOTbI U hOpMbl CBS3U Mexay HanGonee
[OOCTOBEPHBLIMY (BEPOSTHLIMM) 3HAYEHUSIMU ONTUYECKOM NIIOTHOCTU U HOMEPOM NOMsi rpafaUMOHHON LKarbl NOCpeACTBOM
UCMONb30BaHUS MEeTOAa HEMUHENHOrO KOPPENSLUOHHOIO M PEFPECCUOHHONO aHanu3a npu YCroBMU HEOZHOPOOHOCTH
pe3ynbTaToB NpeasapuTeribHol 06paboTki anpropHoi HopMaL Uy (METOLAMM NOIMHOMMAarbHOMO KOPPENSLMOHHOMO 1
perpeccMoHHOro aHanunsa)

8. Ha ocHoBaHuu npoBedeHHON cepuu W3MEPEHUn WU3MEHEHWS OMNTMYECKOW MNMOTHOCTU pe3ynbTaToB
penpoaoykummM TecT — oObekTa (rpagauMoHHON LKamnbl) C 3a4aHHbIM KONMMYECTBOM MNOBTOPEHUMI (NOCPeacTBOM
NCMONb30BaHNs UMUTALUOHHOW MOLENN) OCYLECTBUTb OLLEHKY Hanu4ums, TECHOTbl U hopMbl CBS3N Mexay Hambonee
[0CTOBEPHBIMU (BEPOATHLIMWN) 3HAYEHUAMWN ONTUYECKOW NAIOTHOCTM U HOMEPOM MOMS rpafaLUMOoHHON LUKanbl TOCpeaCTBOM
perpeccuy Npou3BONbLHOMO BUAA




5.3 MeToguuyeckue mMatepuarnbl, onpeaensiowme npoueaypbl oleHUBaHUA 3HaHUN, YMeHUI, BnageHui (HaBbIKOB
1 (MNK) NpaKTMYECKOro onbiTa AeATENbHOCTH)

5.3.1 YcnoBus gonycka obyu4atouierocsi K npoMexyTO4HOW aTTecTaLlum U NOpPAAOK NMKBMAALMN aKkafeMU4ecKomn
3a0MKEeHHOCTHN

lMpoBegeHMe MPOMEXYTOYHOW aTTecTauuy pernaMmeHTMpoOBaHO foKarnbHbIM HOpMaTMBHbIM akTom CIGIYMTA
«[NonoxeHne 0 NPOBEeAEHMMN TEKYLLLEro KOHTPONS YCNeBaeMoCTM U NPOMEXYTOYHON aTTecTauumn obyqaroLumxcsa»

5.3.2 ®opma npoBeaeHUs NPOMEXYTOYHON aTTecTauMu No AucunnaMHe

YcTHada + MucbMeHHas KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Ocob6eHHOCTN NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCLUNIINHE

Mpu npoBegeHMM 3ak3aMmeHa Bpems, OTBOAMMOE Ha MOAroTOBKY K OTBETY, cocTaBnsieT He 6onee 50 muH. [ns
BbINOMHEHUS MpPaKTU4eckoro 3agaHus obyvawuiemy HeobxoOMMO MMETb KanbKynaTop, Takke emy npefocTaBnsercs
HeobxogmMmas cnpaBovHas nHdopmaums.

CoobueHne pesynbTaToB obydatoLeMycs Npon3BoanMTCS HEeNocpeaCcTBEHHO Nocne YCTHOro oTeeTa.

6. YYHEBHO-METOOUYECKOE N UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNIIUHBI
6.1 YyebHasa nutepatypa

ABTOp 3arnaeue | M3paTenbcTBO | log n3gaHus | Ccblinka
6.1.1 OcHoBHas y4yeb6Hasa nuTepartypa
MaTtiok C. 1. OcHoBbI aHanu3a gaHHbIX http://publish.sutd.ru/
Chno.: CherynTh 2019 tp_ext_inf_publish.ph
p?id=20199236
Mattok C. IM. MeTtoabl nnaHMpOoBaHUs http://publish.sutd.ru/
3KCnepumeHTa Chnoe.: CherynTh 2019 tp_ext_inf_publish.ph

p?id=20199239

6.1.2 lononHuTenbHasa y4yebHas nutepatypa

KoBenb, A. A. VHXeHepHble acrnekTbl >KenesHoropck: http://www.iprbooksh
MaTemMaTu4ecKkoro Cwnbupckas noxxapHo- 2017 0p.ru/66909.html
nnaHNpoBaHus cnacarenbHas akagemusi
aKkcrnepumeHTa MC MYC Poccuum

Carpgees, 0. . OcHoBblI Hay4YHbIX KasaHb: KasaHckun http://www.iprbooksh
1CCReoBaHWii, opraHmaaums HaLMOHarb Hbli op.ru/79455.html
" nnaHupoBaHue nccnenoBaTenbCkuii 2016
3KCnepumMeHTa TEXHOMOMYeCcK1i

YHUBEpCUTET

6.2 NMepeuyeHb NpodeccnoHanbHbIX 6a3 fAaHHbIX 1 UH(POPMALUOHHO-CNPABOYHbIX CUCTEM

PedepatnBHas 1 cnpaBoyHas 6a3a AaHHbIX peLieH3npyeMon nutepaTtypbl Scopus [OnekTpoHHbIi pecypc]. URL:
https://www.scopus.com

Moptan ana odwmumanbHoro onybnukoBaHus cTaHoapToB PepepanbHOro areHTcTBa MO TEXHUYECKOMY
perynuposaHuio 1 MeTponornn [OnekTpoHHbin pecypc]. URL: http://standard.gost.ru/wps/portal/

OnekTpoHHO-6nbnmnotedHas cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/

6.3 NepeyeHb NMLEH3NOHHOIO U CBOGOAHO pacnpocTpaHAEeMOro NporpamMmmMHoro oéecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows
Mathcad Education — University Edition Term
MATLAB

6.4 OnncaHue martepuanbHO-TeXHUYeCcKkon 6a3bl, Heo6xoauMoOWN Ans ocywecTBeHMs obpa3oBaTenibHOro
npouecca no gucumnnuHe

AyouTopus OcHalleHne

MynbTrmeauninHoe obopyaoBaHue, cneumannaMposaHHas mebenb, gocka
JlekumoHHasa aygutopus

MynbTmeaninHoe obopyaoBaHue, KOMMbIOTEpHas TeXHUuKka C BO3MOXHOCTbIO MOAKIYEHUs K
KomnbloTepHbilt knacc |cetn  «MHTepHeT» 1 obecnedeHnem [oCTyna B 3MEKTPOHHYI  MH(OpMaLMOHHO-
obpasoBaTenbHy0 cpeay
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