MuHMCTEPCTBO Haykn 1 Bbicllero obpasoBaHusa Poccuinckon ®epepaumnm
depepanbHoe rocyaapcTBeHHoe BrogxeTHoe obpasoBaTternbHoe ydpexaeHue
BbiCLLEro obpasoBaHus
«CaHkT-lNeTepbyprcknii rocygapCTBEHHbIN YHUBEPCUTET NPOMBILLIIEHHBIX TEXHOMNOMMI 1 An3anHay
(cneryntn)

YTBEPXOAIO

MepBbIi NPOPEKTOP, NPOPEKTOP
noYP

A.E. PyanH

Pabouasi nporpamma AUCUMUMNINHLI

| B1.0.05 | MeToabl n cpeacTBa Hay4YHbIX UccreaoBaHum
Y4ebBHbIn nNnaH: 2026-2027 29.04.03 BLUIMM TrnYT OO Ne2-1-41.plx
Kadbenpa: | 47 | TexHonorun nonurpadun4eckoro Npon3BoAcTBa

HanpaBneHme NnoAroToBKWU: 29.04.03 T
(CﬂeLl,VIaﬂbHOCTb) U4, exXHonorua nonmrpadamquKoro M yNnakoBO4YHOro npon3BoacTBa

Mpochrnb NOAroTOBKM: TexHonorus nonurpacryeckoro Npou3BoACTBa
(cneuvnanusaums)

YpoBeHb 06GpasoBaHus:  maructpartypa

dopma oby4veHus: O4yHasi

MnaH yye6HOro npouecca

KoHTakTH
as Tpynoé ®dopma
e oy [p2oma_| S | KOMEOne. | ycen, | mpoweyrowon
ypc 4 MpakT. p : 3ET aTTecTaluu
3aHATMSA
1 L 48 09 27 4 Ok3ameH
PO 48 69 27 4
NToro o a8 o2 2 ;
PMa 48 69 27 4

CaHkT-lNeTepbypr
2026



Pabouas nporpamma gUCLMNITMHBI COCTaBMeHa B COOTBETCTBMM C oeeparibHbIM rocy4apcTBEHHbIM 06pa3oBaTenbHbIM
CTaH4apTOM BbiCLLEro 06pa3oBaHus No HanpaeneHuto nogrotokn 29.04.03 TexHonornsa nonurpadnyeckoro u
YNaKoBOYHOrO NPOU3BOACTBA, YTBEPXKAEHHBIM Npukaszom MuHobpHaykm Poccum ot 22.09.2017 r. Ne 967

CocrtaButensb (1):
KaHauaaT XMMUYeCKUX Hayk, JoueHT

or Kad)ep,pbl cocTaBuTena:

3aBegyowmn kagepon TeXHONorMm nonurpadnyeckoro
npoussoacTsa

Ot BbINyckatoLLen kaceapsbi:
3asegyowmn kagegpom

MeToaunyeckuin otaen:

HaTiok Cepren MNaBnosn4

pysgesa VpuHa
puropbeBHa

pysgesa VpuHa
puropbeBHa



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucuunnuubl: CchopmmpoBaTb KOMMNETEHUUN oByvatoLlerocss B 06nacTv OCHOBHbIX METOAOB U CPEACTB
Hay4HbIX UCCMeAoBaHUA, OCHOBaHHbIX Ha MCMOMb30BaHUN CUCTEMHOrO Noaxoda nNpw aHanuse, NPOrHo3npoBaHUK NOBEAEHUS,
YCTaHOBMEHUS Hannyus, TECHOTbl U OOPMbI CBA3EN MexXay napametrpamu, haktopamu, nepemMeHHbIMU, XapakTepusyoLwmnmm
PYHKUNOHMPOBAHWE N CBONCTB CMCTEM, OO BEKTOB, NPOLLECCOB 1 MaTepuanos nonurpacgnyeckoro NponM3BoACTBa U .

1.2 3apgauv AMcUUNNUHbI:

Hayuntb npoBegeHnto rpaMoTHOM OLEHKM PYHKLMOHNMPOBAHWNA 1 CBOMCTB CUCTEM, 0O bEKTOB, MPOLIECCOB M MaTepmnarnos
nonmrpaduyecKoro NpoM3BoACTBa C NO3NLNIM CUCTEMHOIO NoAXo4a U CUCTEMHOIO aHanuaa.

O3HakoOMWUTb C NPUHUUNAMM N OCOOEHHOCTAMU MCMONb30BaHUSA annapaTHbIX M MPOrpaMMHbIX CPeACcTB Ha aTanax
nonyyeHus, npeaBapuTenbHOM 06paboTkM 1 nocneayLwWwero aHanmaa gaHHbIX O MOBEAEHUM U CBOWCTBAX CUCTEM, OOBEKTOB,
npoLeccoB 1 MaTepuanos nonurpagu4ecKkoro Npon3sBoacTea.

O3HakoMuTb C MeTogaMKM NpefBapuUTernbHOM 06paboTkn aKkCnepMMeHTanbHoON nHdopmaunm o QYHKLNOHUPOBAHUM U
CBOMCTBax CUCTEM, OOBEKTOB, NPOLIECCOB U MaTepuanos nonurpadmn4eckoro Npon3BoacTea.

CdopmupoBaTb NpefcTaBrieHNE O COBPEMEHHbIX MNOAXO4AX K KOPPEKTHOM WHTepnpeTauuMum pes3ynbTaToB
KOMMbIOTEPHOIO SKCNEPUMEHTA.

Pa3BuTb HaBbLIKM YCTAHOBMEHWSA HanMUuMA, TECHOTbI U OPMbl CBA3EW Mexay napamMeTpamu, dakrtopamu,
nepeMeHHbIMKN, XapakTepusylWwmnmMn QyHKUMOHMPOBaHME W CBOWCTB cucTeM, OOBbEKTOB, MPOLECCOB M MaTepuaros
nonurpagu4ecKoro nNpoM3BoaCcTBa.

PackpblTb OCHOBbI METOLOMOrMM MNPOBEAEHUS pacyeTHbIX WUCCNefoBaHUW ONs MPOrHO3UPOBAHUA BO3MOXHOMO
n3meHeHns OYHKLNOHNPOBaHWS 1 CBONCTB CUCTEM, OOBEKTOB, MPOLIECCOB 1 MaTepunanos nonurpadmyeckoro NpomM3BoacTea no
pesynbTaTtamMm perpecCUoHHOro N KOpPPEnALMOHHOro aHanuaa.

1.3 TpeboBaHusa Kk NnpeaBapuTENbLHOMN NOAroTOBKE 00yyYaroLeroca:
MpenBapuTenbHas NOArOTOBKA NpearnonaraeT co34aHne OCHOBLI Anst GOpMUMPOBaHUA KOMMETEHLNI, yKa3aHHbIX B M. 2,
Npw N3y4YeHnn SUCUMUNINH:

MaTemaTuyeckoe mogenunpoBaHune
Pen pPOAYKUMOHHbIE npoLecchl

2 KOMMNETEHUWUN OBYYAIOLWWEIOCA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OlNK-1: Cnoco6eH ucnonb3oBaTb COBpeMeHHble AOCTUXeHUsd Haykm 1" MTHHOBaLMOHHbIe pa3pa60TKM B
ﬂpaKTVI‘-IeCKOVI AeATeNIbHOCTU, aHANMM3npoBaTb U cuctemaTn3mpoBaTtb oTe4eCTBeHHYHO U 3apy6e>|<|-|y|o Hay4HO-
TeXHU4YeCKyr VIH(*)OpMaLWIIO B obnactu co3pgaHus nonurpaqueCKoﬁ npoAyKUuUn U ynakoBkKu Ans ToBapoB
HapogHoro HOTpeG.ﬂeHMH

3HaTb: OCHOBbl MCMOMb30BaHUS NPUHUMNOB aHanu3a AaHHbIX 0514 pelweHuA NOoCTaBlieHHbIX 3adady npu npoBeaeHun
nccneaoBaHUn U Co3aaHnM HOBbIX Hal'lpaBJ'IeHVIVI B CBOEWN pa60Te

YmMmeTb: NPUMEHATb MeToAdbl MHTepnpeTaunn pe3ynbTaToB aHann3a AaHHbIX OAnd peleHna nocTtaBrieHHbIX 3adady no TeMaTuke
nccnegoBaHuA

BnapeTtb: HaBblkamMu aHanu3a gaHHbIX Ans peweHna NnoCTaBlieHHbIX 3a4ad npu npoBeaeHnn nccrnegoBaHuii

OlNK-2: Cnoco6eH aHanu3npoBaTb U UCNOJSIb30BaTb 3HAHUA PyHAAMEHTaNbHbIX HayK NpU NpoBeAeHUNn
uccrnenoBaHUnM U CO30aHUM HOBOWM KOHKYPEHTOCNOCOOHOW nonurpadmyeckom NnpoayKLMn 1 ynakoBKu

3HaTb: OCHOBHblE HanpaBneHuna pas3BUTUA TEXHONOrNM nonmrpa(bmquKoro M ynakoBO4YHOro npou3BoacTBa, HanpaBlieHUA
CO34aHNA HOBbIX BUOOB NpoayKumnn

YMeTb: Ucnonb3oBaTb 3HaHWS beHﬂ,aMeHTaJ'lele HayK Ond OUEeHKU MepcCnekTuB UCNOJib30BaHUA pPa3JyiMyHbIX TEXHOMNOorMn
npon3BoacTtea npu co3gaHumn HOBOM KOHKypeHTOCI’IOCOGHOVI I'IOJ'IVIFpadJVI‘-IeCKOVI npoayKUMnN N yNakKkoOBKAU

Bnapetb: HaBblkamu nposegeHus nuccrnegoBaHui U FpaMOTHOﬂ 06pa6OTKI/I X pes3ynbtaTtoB MO OLEHKe BO3MOXHOCTEMN
ynpaBrieHna Ka4eCTBOM LLUMPOKOro cnekTpa I'IOJ'IVIFpadJVI‘-IeCKOVI npoAaykKuuun, a TakKe npoMbILLIITEHHbIX nsgenun, npon3BoaAUMbIX C
ncnonb3oBaHMEM pPas3finyHbIX NMNeYaTHbIX TEXHOMOrnn

OlK-3: Cnoco6eH aHanu3MpoBaTb, 0606wWwaTb M ycTaHaBNMMBaTb 3aKOHOMEPHOCTU NU3MEHEHNA CBOUCTB
nonurpacduyeckom NpoayKLUU, U3aesiMi, M3roTaBnMBaeMbIX C NPUMEHeHneM nonurpacnyecknx TEXHONOrumn,
npu N3MeHeHUU TEXHONOIMYeCKNX NapameTpPoB UX U3FOTOBJIEHUA

3HaTb: NPUHUUNDbI U 0COBEHHOCTM MCNOSb30BaHMSA METOLO0B aHanm3a AaHHbIX npu nposegeHun nccnegoBaHuin nNo N3YyHEeHUNIO N
onTnMmsaumm npoueccoB nonmrpacbmquKoro M ynakoBOYHOIo npon3BoacTBa

YmMmeTb: BbI6VIpaTb MeToAbl N cpeacTsa aHanui3a AaHHbIX ONnA nccregoBsaHusa npoueccos nonmrpa(bmquKoro N ynakoBOYHOIo
npon3BoacTBa

Bnapetb: HaBbikamu FpaMOTHOVI OUEHKM pe3ynbTatoB MNpUMEHEeHUA COBPEMEHHbIX MNoAXOoA40B K aHanudy OaHHbIX npu
npoBegeHnn nccnegoBaHnaA B obnactu nonmrpadamquKoro M ynakoBOYHOIo npon3BoacTBa




3 COAEPXAHUE OUCLUMNUHDbI

— | KoHTakT
2 Has
o
=™ pa6OTa q)opMa
HavmeHoBaHue 1 cogepxaHvie pasgenos, Tem 1 yd4ebHbix | § = CP TeKyLLEro
3aHATUI s g (4acbl) y
Sg Mp. KOHTpOns
> | (vacnl)

Pasgen 1. Cuctemsl, NPUHLMMBLI CUCTEMHOMO aHanusa.
CTpyKTYypa 1 TUMbl 9KCNepUMeHTarnbHOM MHdopMaLmK.

Tema 1. BBegeHune. Heobxoanmbie coctaBnsowme,
no3ssonstLmne copMmnpoBaTb 061acTb 3HAHNS KakK HaykKy.
Cuctembl. CTpykTypa, napameTpbl (XapakTepucTuku) 4
cuctem. ComnctBa cucteM. CuCTeMHBbIN noaxon u
NPUHLMMBI CUCTEMHOIO aHanusa

Tema 2. Onpep,eneHvle CTPYKTYypPbl MaTemMmaTn4eCckoro
onucaHusa cuctem nbon npupoabl Ha OCHOBaHUKU 3
pe3ysibTaTtoB CUCTEMHOIO aHanuaa.

Tema 3. Cuctemsbl n ux mogenu. Tunbl Mogenemn, MetToabl
nXx Knaccudumkaumm, CBoMcTea Mogenen.
MaTtemaTunyeckue mogenu. dTanbl co3gaHns Moaenen. 2 4

[MpakTnyeckoe 3aHaTHE. Cuctembl U MOZENMN.

Tema 4. [leTepMUHUCTUYECKUIA N CTOXaCUYECKNN
(BEPOSATHOCTHBIN, CTAaTUCTUYECKNIA, SMMNPUYECKUN,
eHOMEHONOMMYECKMIA, hopMarnbHbIN) NOAXO0Ab! K
CO34aHuNI0 MaTeMaTnyeckux mogenen. MNpuHumnel
CO3[aHua MaTeMaTu4ecknx Mogerier Ha OCHoOBe
OEeTEPMUHNCTMYECKOIO M CTOXaCTUYECKOro nogxoaa.

MpakTnyeckoe 3aHsaTMe. MaTemaTnyeckme moaenm Ha
OCHOBE OeTEPMUHUCTUYECKOIO U CTOXaCTUYECKOrO
nogxoaa. 1 (@)

Tema 5. MeToabl Nony4YeHus, aHanvaa u npeacTaBneHus
pe3yrbTaToB 3KCMEPUMEHTA MO U3YYEeHNI0 NOBEAEHMS
obbekTa, ABNeHUs, NpoLecca, CUCTeEMbI U Ap.
MporpamMmmMHble 1 annapaTHble CPpefAcTBa NepCoHanbHbIX
KOMMbIOTEPOB AN NoMny4YeHus, NnpeobpasoBaHus,
XpaHeHUsi, OTOBPaKeHUs 1 nepegayn MHpopMauuu.

Tema 6. ICTOYHMKM NorpeLllHoCcTen. XapakTepucTuka
napameTpoB 0ObeKTa, SIBNEeHWs, MpoLecca, CUCTEMbI Kak
Cny4yariHON BeNU4YMHbI. Buabl norpelHocTen.
MorpelHOCTH B NPSIMbIX N KOCBEHHbLIX N3MEPEHUSAX. 2 3
3aKOH CNoOXeHWs NOrpeLUHOCTEN.

I'IpaKTvNeCKoe 3aHATHNE. nOFpeLIJHOCTI/I.

Tema 7. OTanbl NpoBeaeHNs NpeaBapuTeribHON
0b6paboTkn pe3ynbTaToB aKCNepumeHTa. Yucnosbie
XapaKTepUCTUKM BbIBOPKN pe3ynbTaToB N3MEpPEHUN
(oueHkun cBoncTB). MOMEHTbI. XapakTepucTunkm
NnonoXeHusi n paccesiHus. TpeboBaHUA K OLeHKaMm:

3 hEKTUBHOCTL, COCTOSATENBHOCTbL, HECMELLLEHHOCTb.
ToueyHble U MHTepBarbHble METOAbI OLIEHNBaAHUS
TeopeTuyeckune pacnpegeneHusi, Kak cnocod
annpoKCcMMaLmn SMNUPUYECKUX pacnpeaeneHnii.

MpakTnyeckoe 3aHsTue. MNpenBapuTtenbHas o6paboTka
pe3ynbTaToB 3KCNEPUMEHTA.




Pasgen 2. MNpuHUmMnbl cpaBHEHMST 3HAYEHUIA TOYEYHbIX
OLIEHOK MapameTpoB (XapakTepPUCTUK, NEPEMEHHbIX)
00BEKTOB, CMCTEM, NMPOLECCOB.

Tema 8. Ctatuctudeckme metoapl NPOBEPKN TNNOTE3 C
nosnunn mMeTogoB KputepunarnbHOro oueHmnBaHus.

I'lpaKqueCKoe 3aHATMe. CTaTncTnyeckme MeToapl
NPOBEPKU TMNOTES.

Tema 9. Kputepum, OCHOBaHHbIE Ha HOPMafbHOM
pacnpegenexHuun. Kputepun cornacus.
HenapameTtpuyeckue kputepumn. PaHru.

Tema 10. lNpoBepka 0AHOPOOHOCTU U
BOCNPOM3BOAMMOCTM pe3yribTaToB N3MEPEHUIA 3HaYEHNI
BEMNNYMH, NapaMeTpOoB, XapaKTepu3yoLLMx CBOMCTBa
00BEKTOB, CMCTEM, MPOLECCOB, ABNEHn. MeTtoapl
BbISIBNEHWs rpyObIX NOrpeLLHocTen, obHapyxeHue
NpPOMaxoB.

I'lpaKqueCKoe 3aHATMe. CTaTncTnyeckme MeToapl
NPOBEPKU TMNOTES.

Pasgen 3. MNMpuHUMNbI yCTaHOBNEHNUSI HAnNMuna 1 Tuna
CBSI3M MeXay napamMeTpamu, ONUCbIBaOLWMMKN CBOMCTBA
00BEKTOB, CUCTEM, MPOLECCOB, ABNeHn. MeTtoapl
KOppEensALMOHHOrO 1 PErpecCcnoHHOro aHanmaa

Tema 11. cnonb3oBaHne MeTO40B NIUHENHOIO U
HENUHENHOro KOppPensiLlMOHHOIO N PerpecCuoHHOro
aHanunsa npy NOCTPOEHUN CTaTUCTUYECKNX
(cTOXacTnyecknx, aMNMPUYECKNX heHOMEHOMNOrMYECKNX,
dopMarnbHbIX) MaTeMaTUyecknx Mogenen
PYHKUNOHUPOBAHUSA 1 ONMUCaHUS CBONCTB CUCTEM,
06BEKTOB, MPOLECCOB M MaTepranos nonurpadryeckoro
Npov3BoACTBa MO pe3ynbTaTam PerpecCMOHHOrO 1
KOpPENsILMOHHOro aHanuaa. 3HadeHne OCTaTKoB Mpu
WHTepnpeTauumn pesynbTaTtoB perpecCUoHHOro aHanusa.
Bbi6op onTumManbHOWM hopMbl ypaBHEHUSI perpeccum.
OueHKka TeCHOTbI IMHENHOW N HEMUHEHOWN CBA3N.

npaKTMHeCKOG 3aHaTMe. MeTtoabl KOppPENALUMOHHOIo n
perpeccnMoHHOro aHanumsa.

Tema 12. MHOXXeCTBEHHbI PerpeccMoHHbIN 1
KOppensaumMoHHbIM aHanus. MNMpuHUUNbl NOCTPOEHUS
MHOrO(pakTOPHbIX AMNUPUYECKUX Mofernen (MeToaom
BbpaHngoHa v ap.). cnonb3oBaHne MeTofoB
KOppPEensLMOHHOrO 1 perpecCMoHHOro aHanmsa npu
peLleHnn pasnunyHbIX 3a4ad (rpagynpoBka
N3MepuUTEnbHBLIX YCTPOWUCTB, OLeHKa U y4eT
CUCTEMATUYECKON COCTaBNsoLWEn 1 ap.).

MpakTnyeckoe 3aHsaTne. MeToabl KOPPENALMOHHOIO U
perpecCcUoHHOro aHanum3a npu peLleHnn pasnmyHbIX
3agav.

Pasgen 4. MNpuHumnsl unbTpaumm aKCnepuMeHTasnbHON
WMHopmMaLumn

Tema 13. NpuHUMNBI NPpOBEAEHNSA CTAaTUCTUYECKON
dunbTpaumm (noTokosown) uHopmaunn. OcobeHHOCTH
opraHm3aumm aKcneprMMeHTa B criydae HeobXxoanMocCTy
ero nocrniegyrollen punbTpaLmm.

Tema 14. [Npobnema noTepu nHpopmaumnm npu
npoBefeHUn hunbTpaLmnm aKCnepuMeHTanbHbIX AaHHbIX.

MpakTuyeckoe 3aHsaTMe. CTaTucTMYeckas unbTpaums
(noTokoBoI) nHopMaLmu.

Utoro B cemecTpe (Ha kypce ansa 3A0)

48

69

KoHcynbTaumm n npomexyTodHas attectaums (Ok3ameH)

2,5

24,5

Bcero koHTakTHas paborta u CP no gucumnnuHe

50,5

93,5




4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoekTnpoBaHune y‘-leGHbIM nraHoM He npeayCMOTpEeHO

5 BANNIbHO-PEUTUHIOBASI CACTEMA OLIEHUBAHUA

Mcnonb3oBaHue 6aJ'IJ'IbHO-pel7ITVIHFOBOl7I CuUcTeMbl HEe NpeayCMOTPEHO.

6. ONMMCAHME NOKA3ATENEWN, KPUTEPUEB, CUCTEMbI U CPELCTB OLIEHUBAHUSA PE3YJIbTATOB

OBYYEHMUA

6.1 MNokasaTenun oueHNBaHUA

Kon komneTteHuun

MokasaTenu oueHnBaHuA pe3ynbTaTtoB 06yquV|$|

OTl1K-1

<DopmynV|pyeT OCHOBHbI€ MnMpaBuJia aHann3a gdaHHbIX, HeobXxoauMBbIX Ans nposegeHuna Hay4Ho
-uccrnegoBaTenbCKON pa6OTbI.

BbiGupaeT MmeToAbl aHanu3a AaHHbIX Ans 06paboTku pesyrbTaToB Hay4YHO-
nccnenoBaTternbckon paboThl.

I'IpanmbHo npumMmeHdaeT MeTodbl aHanms3a gaHHbIX 1 aeT 00bsACHEHNE nony4vyeHHbIM JaHHbIM.

OllK-2

Haet XapaKTepUuCTuKy nepcnekTmBHbIM TEXHOMOINAM nonmrpa(bmquKoro npounssoacTea U
OCHOBHbIM HanpaBneHnam pa3BuUTuUA nonmrpacbwquKoro PbIHKa.

Onpep,enﬂeT KOHKypeHTOCﬂOCO6HOCTb N NepPCnekTUBHOCTb Pa3fminyHbIX TEXHONOMM
nonmrpa(bmquKoro npounssoacTea.

AHanuanpyeT NepcrnekTMBHOCTb NPUMEHEHMS PA3NINYHBIX MHHOBALMOHHbIX PELLUEHWI B
obnacTtu nonuvrpadgumn.

Orl1K-3

(Dopmynl/lpyeT N 06bACHAET BO3MOXHOCTU NCMOMb30BaHUSA pas3nnyHbIX cnocoboB aHanmsa
AaHHbIX ANA peleHnda pasnmnyHbiX ﬂpO(beCCVIOHaI'IbeIX 3anad.

Onpep,enﬂeT BapunaHTbl UCNOJIb30BaHNA METOA0B aHalnm3a gaHHbIX Ona peleHna pasinnyHbIX
I'IpOd)eCCI/IOHaJ'IbeIX 3anad.

anMeHﬂeT I'IpOCbeCCI/IOHaJ'IbHOG nporpaMmmHoe obecneyveHus ans O6pa6OTKVI pe3ynbTaTtoB
Hay‘-lHO-VICCJ'Ieﬂ,OBaTeJ'IbCKOVI pa6OTbI.

6.2 Cuctema 1 KpuTepumn oLleHUBaHUA

LWkana oueHnBaHuns

Kputepun oLeHBaHUa chopMMpOBaHHOCTY KOMMNETEHLUI

YcTHoe cobecenoBaHue MNMucbmeHHasa paboTa

5 (oTnnyHO)

MonHbIN, ncyepnbiBaOLWUN OTBET, SBHO
OEMOHCTPUpYoLWMIA rnybokoe NoOHNMaHue
npegmeTa v LWMPOKYH0 apyanumio B
oLeHuBaeMon obnacTtu, ymeHme
MCnonb3oBaTh TEOPETUYECKME 3HAHUSA ONs
peLleHns npakTu4eckux 3agau.
YuutbiBaoTcs 6annbl, HaKoMMneHHbIe B
TeYeHune cemecTpa.

4 (xopoLlo)

OTBET NOSHLIN U NPaBUIbHBIN,
OCHOBaHHbLIN Ha NpopaboTke BCex
06sa3aTenbHbIX UCTOYHUKOB MHOpMaLU.
Moaxon k maTepuany OTBETCTBEHHbIN, HO
[onyLieHbl B 0TBeTax HebonbLune
MOrpeLUHOCTU, KOTOPbIE YCTPaHSAOTCS
TONbKO B pe3ynbTaTe cobecenoBaHus
OTBeT cTaHOapTHbIN, B LLENIOM
KayecTBEHHbIN, OCHOBaH Ha Bcex
06sa3aTenbHbIX UCTOYHUKAX MHAOPMaLIUN.
MpucyTcTBYIOT HEGONbLUME NpoGensbl B
3HAHUSIX NN HECYLLIECTBEHHbIE OLLUNOKN.
YuuTbiBaoTcsA 6annbl, HAKOMNMEeHHbIE B
TeyeHue ceMecTpa.

3 (yooBneTBopuTENbHO)

OtBer BOCNpon3BoguUT B OCHOBHOM TOJ1bKO
NeKUNOHHble MaTepuanbl, be3




CaMOCTOSITENbHOW PaboThl C
pekoMeHA0BaHHOW NuTepaTypoun.
[eMoHCTpupyeT NOHNMMaHue npeameTa B
LernoM npu HenosnHblX, cnabo
apryMeHTMpOBaHHbIX OTBETaX.
MpUCyTCTBYIOT HETOYHOCTU B OTBETAX,
npo6enbl B 3HaHWSX MO HEKOTOPbLIM TEMaM,
CyLLeCTBEHHbIE OLWMOKKM, KOTOpble MOTyT
ObITb HaAEHbI M YAaCTUYHO YCTPaHeHbI B
pesynbTaTe cobecenoBaHus

OTBeT HenosHbIW, OCHOBAHHbIW TONbKO Ha
NEeKUMOHHbIX MaTepuanax. [1py1 noHMmaHum
CYLLHOCTM NpeaMeTa B LIeniom —

npobenbl B 3HaHWSAX Cpa3sy Mo HECKOMbKUM
TemMaMm, CyLLeCTBEHHble OLLINOKH,
yCTpaHeHue KOTOpbIX B pesynbTaTe
cobecenoBaHust 3aTpygHEHO.
YuuTbiBatoTCa 6annbl, HAaKOMNNEHHbIE B
TeyeHue ceMmecTpa.

2 (HeyD,OBJ'IeTBOpVITeJ'IbHO) oTAesbHble KoHUEeNnunn gucunniinHbl.

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLuy ak3ameHaTopa. HeaHaHue
3HaUMTENbHOW YacTu NPUHLMNMANBHO
BaXXHbIX 31IEMEHTOB AUCLIMMNIUHBI.
MHorouncneHHble rpybble owmnbKu.
HenoHumaHue 3agaHHOro Bonpoca.
HecnocobHocTb cchopMynmpoBaTb X0Ts Obl

MonbITKa CNMCbIBAHUSA, UCTIONb30BaHUSA
HepaspeLLeHHbIX TEXHUYECKUX YCTPOCTB
UMK Nonb30BaHMS NOACKA3KoWM Apyroro
YyernoBeka (BHe 3aBUCMMOCTM OT
YCMEeLHOCTI Tako NonbITKK).

He yuutbiBatoTcs Gannbl, HAKOMNMNEHHbIE B
TeyeHne cemecTpa.

6.3 TunoBble KOHTPOJIbHbIE 3aAaHUA U/WNU UHbIe MaTepuarnbl, UCMOJIb3yeMble ANsl OLeHKU pe3ynbTaToB
oby4yeHuns
6.3.1 TunoBble KOHTPOJIbHbIE BOMPOCHI

dopMynMPOBKM BOMPOCOB

Cemectp 1

Cuctemsl: onpepenexHune, obwas XapakTepucTtuka, CTpyKTypa. anIHU,VII'IbI NOCTPOEHUA MaTeMaTU4eCKnx
MoZeren CrOXHbIX CUCTEM.

Cuctemsl: onpepenexHune, obwas XapakTepucTtuka. CucTeMHbI NOOXo4 K NOCTPOEHUID MaTeMaTUYECKNX
MoZerien CroXHbIX CUCTEM. OTanbl aHanmsa u CMHTe3a.

MccnepnoBaHne cucTeM, 00bEKTOB, MPOLIECCOB U SIBIEHUI METOAaMWN MaTeEMaTUYECKOrO MOAENMPOBaHMS.
Knaccudukaumsi cuctem, 00 LeKTOB, MPOLECCOB, ABMEHUI U UX MOLENEN B 3@aBUCMMOCTM OT BHYTPEHHUX
CBOICTB 0O6beKTa UccrneaoBaHus.

VMccnepgoBaHue cuctem, 00LEKTOB, npoueccos ABMEHUA MeTogaMn MaTeMaTUYeCKOro MogenmpoBaHuA.
KJ'laCCI/I(bVIKaLI,VIﬂ cucTeM, OOBLEKTOB, npoLeccos, SABMEHUI U UX MOLENEN B 3aBUCMMOCTM OT BHYTPEHHUX
CBOWNCTB 00bEKTa UCCnenoBaHus 1 3agayn uccnegoBaHus.

WccnenoBaHue cuctem, 0GbeKToB, NPOLIECCOB U ABNEHUIA METOAAMM MaTEMaTUYECKOro MOAENMPOBaHUS.
Knaccudmkauma cuctem, 06beKToB, NPOLIECCOB, ABMEHNN U UX MOAENen B 3aBUCUMMOCTW OT MeToAa
nccrenoBaHus.

Obwas xapaKTepucTvKa YMCIEHHbIX METOAOB. [TOHSATNE CXOOAMMOCTM N yCTOMUMBOCT MeToaa. Owmnbku,
BO3HMKaIOLLME NpU OpraHn3auumn ntTepaTMBHbIX BblYMCAEHUA.  MalUnHHBIV HYMb U CNOCOBbI (aNropuUTMBbl) €ro
BbluncreHns. Ownbka okpyrneHus, yceyeHums (otbpacbiBaHums).

CBolicTBa CUCTEMbI: CMOXHOCTb, HAAEXHOCTb, YCTONYMBOCTb, MOMEXO3ALLULLEHHOCTb, YYBCTBUTENBHOCT,
ynpaBnsemocTb U T.4. [TOHsATUE SMEPOXKEHTHOCTU U MHTEPIKTHOCTYU. ([okasaTb Ha NPOU3BOMbLHO BbIGPaHHOM
npumepe).

AneMeHT cUCTeMbl, orepaTop, UX XapakTepucTuku. CTpykTypa cucteMbl. CnocoGbl MOCTpoeHUs
AEeTePMUHUPOBAHHBLIX MoAEerNei pasnuyHbIX CUCTEM.

CtpykTypa cuctembl. OCHOBHbIE TUMbI CBSA3E MEXAY dreMeHTaMu: nocrnenosaTternbHble, NapannenbHble,
nocrneaoBaTenbHO - 06BoAHbIE, 0BpaTHbIe.




KﬂaCCMd)I/IKaLI,I/IFl nepemMeHHbIX BENMTUYNH, XapaKTepusyrnLmnx pa60Ty CUCTeMbl: BXOAHble, BbIXOAHbIE,

10
NPOMEXYTOYHbIE NepeMeHHbIE, pac4eTHble (MCKOMbIE) MEPEMEHHbIE.

1 WccnepoBaHue cuctemM, 06BHEKTOB, MPOLECCOB U ABMEHUA METOAAMN MaTEMATMYECKOro MOLAENMPOBaHMS.
Knaccudukauusa Mmogenen cucTem.
Knaccudukauus mogenen cuctem, 06EKTOB, MPOLIECCOB U SABNEHUN. (M30MOPMdHbIE, HEM30MOPMHbIE NN

12 romomopdHble moaenun). TpeboBaHUs kK MOAENY B 3aBUCMMOCTM OT 3afaun nccrnegoeanusi. Metoabl
YCTaHOBMEHNS adeKkBaTHOCTM MOAENMN.
Knaccudukaums mogenen cucteM, 06beKTOB, NPOLECCOB U ABMEHU. [leTepMUHUPOBaHHbIE U CTOXacTuyeckne

13 mogenu. ObobLleHHbIe N cMellaHHble Mogenn. TpeboBaHUSA kK MOLENM B 3aBUCMMOCTM OT 3adaun
nccnegoBaHusa. Cnocobbl yCTaHOBNEHUS afekBaTHOCTU MOLENM.

14 [eTepMnHmMpoBaHHble Mogenu. MNMpuHUKUNBI COCTaBNEHNs] YpaBHEHWUIA MaTEMATUYECKOrO OMMCaHNSA CUCTEM,
0OBbEKTOB, NPOLECCOB U SABIEHWIA.

15 Kputepuun onTMManbHOCTU 1 KpUTepUK agekBaTHOCTU. MeTofbl yCTaHOBMNEHMS aeKBaTHOCTM CTOXaCTUYECKOMN
MOLENMN.
Kputepuun agekBsaTHOCTM MaTeMatmyeckom Mogenu. AHanua n yctpaHeHue nNpuyYnH HeagekBaTHOCTU

16 MaTemaTuyeckux Mogenen. Micnonb3oBaHme akcnepmMmeHTanbHOW MHopMauny Ansg KOppeKLmMn napameTpoB
MaTemaTu4eckon mogenu.
NHTepnonmpoBaHue (3kcTpanonupoBaHue) nonmHomamm. OB6paTHOe MHTEpNonMpoBaHue, cybTabynupoBaHue.

17 TOYHOCTb MPU UHTEPNONNPOBAHUN 1 3KCTpanonMpoBaHuK. MNMpeanoXxuTb 04MH US NPUMEPOB MCMOSb30BaHNS
[aHHoro meTtoaa.

18 WHTepnonvpoBaHue (3KCTpanonMpoBaHue) cnnanHamum.
CTtoxacTuyeckue (ctatuctTuyeckme) mogenn. ArneMeHTbl TeEopUn onMBoK. AGCOMNIOTHLIE N OTHOCUTESbHbIE

19 norpeLHocTyn. NorpeLlHoCcT B KOCBEHHbIX n3MepeHusax. Crny4variHble 1 cuctematmdeckmne owmbkun. Metogbl
OLLEHKM CUCTeEMaTMYECKOM cocTaBnsaoLwwen. Pangommsauus.

20 Annpokcumaums pesynbTaTtoB aKcnepumMmeHTa. JInHeriHaa annpokcumaums. Y4eT BeCOBbIX KOah(pmLMEeHTOB.
CTtoxacTtuyeckue (ctatuctudeckme) mogenu. NpeppaputenbHasi 06paboTka akcnepuMeHTanbHbIX AaHHbIX.

21 BbluncneHne xapakrepucTuk amnmpuyeckmx pacnpegenerni. MomeHTbl. OTceB rpybbix NOrpeLHoCTEN.
[MpoBepka 0QHOPOAHOCTM pe3ynbTaToB U3MEPEHUI.

29 Annpokcumaumst pedynbTaTtoB 3KcnepmumeHTa. lNonmHoMmanbHast annpokcMMaLms. Y4eT BeCcoBbIX
KO3(pPMLMEHTOB.

23 CroxacTtuyeckue (ctatuctmdeckue) mogenu. ObpaboTka pesynbTaToB aKcnepumeHTa. MNocTpoeHne moaenu.
lMpoBepka agekBaTHOCTN MOAenw.

24 MeToabl hunbTpauumn pesynbTaToB IKCNEpPUMEHTa (CpaBHUTENbHAA XxapaktepucTtuka). NMpobnema nckaxeHus u
yTepu MHopmMaumm B npouecce hunbTpaumm.
CroxacTtuyeckme (ctatctnyeckme) mogenu. ObLiasn xapakTepucTmka MeTo4oB MHOXXECTBEHHOIO

o5 perpeccuoHHoro aHanunsa. Ctoxactnyeckas cBs3b. Perpeccus. YpaBHeHMe MHOXECTBEHHON perpeccum.
CratucTnyeckoe oLueHnBaHNe MHOXECTBEHHON perpeccun. PerpeccrMoHHbIi aHanua npu n3yvyeHnn noBegeHnst
cucTeM, 0OBEKTOB, MPOLIECCOB U SIBNIEHUNA.

26 O6wasn xapakTepucTnka MeTogoB ounbTpaLmm pesynbTaTtoB akcnepmMmeHTa. Metoq 61104HOroO ycpeaHeHus.
CroxacTtuyeckue (ctatnctmdeckue) mogenu. ObLas xapakTepmncTka MeTOA0B KOPPENSLMOHHOIo aHanusa.

27 CroxacTtuyeckas cBs3b. MHOXecTBeHHas koppendums. Ctatuctuyeckoe oueHnBaHne MHOXEeCTBEHHOM
Koppensuun. MHOXeCTBEHHbIN KOPPENALMOHHBIN aHanu3 npy ndy4yeHum noBeAeHUst CUCTEM, OOBHEKTOB,
NpoLeccoB 1 ABMEHNIA.

28 Obwas xapakrepucTnka MeTogoB unbTpaumm pes3ynbtatoB akcnepumeHta. Metoa "aBukyLuerocs okHa".

29 CTtoxacTtuyeckue (ctatudeckme) mogenu. JInHenHast perpeccusi. YpaBHeHWe NnuHenHon perpeccun. OueHka
nuHerHocTun perpeccun. (lMokasatb Ha NPOU3BOSIbHO BbIOpaHHbLIX NPUMepax).

30 O6Lwan xapakTepucTnka MeTogoB ounbTpaumm pesynbTaTtoB akcnepmMmeHTa. Metoq nonMHOMUANbLHOro
crnaxuBaHus.

31 CroxacTtu4yeckne (ctatuctudeckue) mogenu. HenvHeHas napHas perpeccusi. OueHka TECHOTbI HENTMHENHOM
cBA3n. TpaHcueHAeHTHasa perpeccus.

32 CroxacTtuyeckue (ctatuctudeckme) mogenun. ObpaboTka pesynbTaToB aKkcnepumeHTa. [llocTpoeHne mogenu.
OueHka agekBaTtHocTM mogenu. (ObLwas cxema).

33 CTtoxacTuyeckue (ctatuctudeckme) mogenu. HenvHenHas napHas perpeccusi. YCTaHOBNEHME TECHOThI
HENUHEHON CBA3M NpuBeLeHUEM K nNnHerHomy Buay. (MokasaTb Ha NPOM3BOSILHO BbIOPaHHbIX NpuMepax).

34 MeToabl hunbTpauumn pesynbTaToB IKCNEPUMEHTA (CpaBHUTENbHAA XapaKTepUcTuka).

35 Mpobnema uckaxeHua n yrepmn nHpopmaumm B npoecce punbTpauuu.




6.3.2 TunoBbIe TeCcTOBbLIEe 3a4aHnsA

He npeaycmoTpeHs!
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3afaHUA (3agaym, Kenchbl)

1. OaHo: pe3ynbTatbl 20-KpaTHbIX U3MEpPEHUI BENUYMHbBI APKOCTU 17-ro Nons rpagalMoHHON LWKarnbl (MCXoAHble
[aHHble BblAAOTCA N0 BapuaHTam).

Monb3yack 3HaYeHUAMN acCMMMETPUM N JKCLIeCca, NMPOBECTM aHanu3 COBOKYNHOCTM 3rieMEHTOB BbIGOPKU Ha
HOpMarnbHOCTb 3aKoHa pacnpegeneHus.

2. MpeanoxuTb NnNaH NonHoro hakToOpHOro SKCNepMMeHTa Mo U3yYeHUto NOBEAEHUS UCCNEAYEMON CUCTEMBI,
XapakTepusyeMon Hannunmem AByX BXOOHbIX YNpaBnseMbix nepeMeHHbIX ((pakTopos, MpU3HaKoB) U OAHOW BbIXOAHOW
nepemMeHHON, OTKIMMKOM (MepeMeHHOM COCTOAHUSA, (OYHKLMEN OTKIUKA).

6.4 MeToauuyeckne MaTepuansi, onpeAensiowme npoueaypbl OLeHUBaHUSA pe3yNnbTaToB 06yyYeHus
6.4.1 YcnoBus gonycka obyvalowerocsi K n(poOMeXyToO4YHON aTTecTaumMm M nopsaok MMKBUAaLMN aKageMn4eckon
3af0MKeHHOCTH

MpoBeaeHe NPOMEXYTOYHOIM aTTeCTALMN PErNaMEHTUPOBAHO JTIOKaNbHbIM HOPMaTUBHbLIM akToM CM6rYMNTA
«lMonoxeHne o0 NpoBeAEHNM TEKYLLLErO KOHTPOIIS YCNeBaeMOCTU U NPOMEXYTOYHON aTTecTtaumm obyyaroLwmxca»

6.4.2 ®dopma npoBeaeHUs1 MPOMEXYTOYHOM aTTecTauMm No AUcCUmnIIMHe

YcTHas + NMncbmeHHas KomMnbloTepHOE TeCcTUpOBaHue NHas

6.4.3 OcoGeHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum no gucumnimHe

|_|pl/1 npoBeaeHnn ak3amMmeHa BpemMd, oTBoaMMoe Ha NoAroToBKy K OTBETY, COCTaBNAET He 6onee 40 MUH. Ons
BbINOJTHEHNA NPAKTUYEeCKOoro 3agaHua o6yqarou.|,emy Heobxoanmo NveTb KOMMNbKOTEP, TaKXKe eMy npeaocTtaBnaeTca
Heobxogumas crnpaBo4Has I/IH(*)OpMau,I/Iﬂ (BKJ'HO‘-Iaﬂ BO3MOXHOCTb NOJIb30BaHUA pecypCcaMu B JTOKallbHbIX U rnobanbHbIX
KOMMNbKTEPHbLIX cemx). CoobLyeHune pe3ynbTaTtoB o6yqarou.|.emyc;1 npon3eBoanTcAa HenocpenCcTtBeHHO nocre yCTHOro
oTBeTa.

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

ABTOp 3arnasue | M3patenbcTBO | oo nspaHua | Ccbinka

7.1.1 OcHoBHas y4yebOHas nutepartypa

MHaTiok C. 1. MeTogbl nnaHupoBaHus http://publish.sutd.ru/
3KcnepmMMeHTa Cne.: cneryntg 2019 tp_ext_inf_publish.ph
p?id=20199239
MHaTiok C. I. OcHoBbI aHanmn3a gaHHbIX http://publish.sutd.ru/
Cne.: crneryntg 2019 tp_ext_inf_publish.ph
p?id=20199236
Kmygp, B. A. MeTogbl Hay4HbIX . https://www.iprbooks
nccnegoBaHumn Mocksa: Ait In Ap Meaua 2024 hop.ru/133157.html
7.1.2 JlononHuTenbHasa y4ebHasa nutepartypa
KoBenb, A. A. VHXXeHepHble acnekTbl XenesHoropck: http://www.iprbooksh
MaTeMaTU4ecKoro Cubupckas noxxkapHo- 2017 op.ru/66909.htmi
nnaHMpoBaHus cnacaternbHas akagemust
3KcnepumMmeHTa MC MYC Poccum

7.2 NepeyeHb nNpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CMPABOYHbIX CUCTEM
PedepaTtuBHas n cnpaBo4yHas 6a3a gaHHbIX peLEH3npyeMon nutepaTypbl Scopus [OnekTpoHHbI pecypc]. URL:

https://www.scopus.com

MopTan ansa oduumansHoro onybnnkoBaHns ctaHaapToB defepanbHOro areHTCTBa No TeXHNYECKOMY
perynvpoBaHuio u meTponoruu [AnekTpoHHbin pecypcl. URL: http://standard.gost.ru/wps/portal/
OnekTpoHHO-6MbnuoTedHasa cuctema IPRbooks [OnektpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

7.3 I'IepetleHb JFINLEH3UOHHOro n cBo60AHO pacnpocTpaHsaeMoro nporpamMmmHoro obecneyeHus

MicrosoftOfficeProfessional
Microsoft Windows

MATLAB




7.4 OnncaHuwe maTepuarnbHO-TeXHU4YECKOWN 6a3bl, HeO6XoAUMOM AN OocyLecTBNeHusa obpa3oBaTesibHOro
npouecca no gucumnsivHe

AypuTtopusi OcHalueHune

MynbTumeauitHoe obopyaoBaHne, KOMMNbIOTEPHasA TEXHMKE C BO3MOXHOCTbLIO NMOAKMIOYEHUS K
cetn «MHTepHeT» 1 obecneyeHnem JOCTyNa B 3NIEKTPOHHYI0 MHAOPMALIMOHHO-

KomMnbloTepHbI Knacc
obpasoBaTenbHy0 cpeay

CneuvnanuavpoBaHHas mebenb, focka
YyeGHas ayautopus
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