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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucumnnuHbl: CchopmmpoBaTb KOMNETEHUMU 0Byyaroerocs B o6nact NPUMEHEHUsT CTaTUCTUYECKMX
MeToAoB AN 06paboTkM AaHHBIX B chepe TOProBun.

1.2 3apauv AUCcUMNNHbBI:

* faTb NpeacTaBneHne o6 obLien cxeme NCCnenoBaHNs 3aBUCUMOCTEN 1 MPOBEPKE TUMOTES;

* PacKpbITb TEOPETUYECKNE OCHOBbI CTAaTUCTUYECKNX METOLOB;

* NPOBOAUTL aHanM3 TECHOTbI CBA3M MEXAY KONMUYECTBEHHLIMW NEPEMEHHbLIMY;

* BbIMOJHATb NOCTPOEHME MOAENIM MHOXECTBEHHOI PErPECCUM 1 OLEHUBATL ee aleKBaTHOCTb;

* NPOBOAUTL aHanM3 BPEMEHHbIX PSA0B M OLLeHMBATb NapameTpbl AUCKPETHbLIX AUHAMUYECKUX MOAENEN;

* UCMOSb30BaTh NaKeTbl NPUKMagHbIX NPorpaMM AN aHanusa AaHHbIX B chepe TOProenu.

1.3 Tpe6oBaHuA K NpeaBapuTeNbLHOM NOAroTOBKe O6y4aloLerocs:
MpenBapuTenbHas NOAroTOBKa NpeanonaraeT co3aaHne OCHOBbI Anst POPMUPOBAHNST KOMMETEHLMIA, yKa3aHHbIX B M.
2, PN U3y4eHUN OUCLUMUMIINH:

MaTtemaTuka
BBeneHue B cneumanbHOCTb
TeopeTnyeckne OCHOBbI TOBApOBEAEHMUS U IKCMEPTM3bl TOBAPOB

2 KOMMNETEHLUN OBYYAIOLWLEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLIUMIINHBI

OlK-5: CnocobeH ncnonb3oBaTb COBpeMEHHble MHPOPMALMOHHbIE TEXHOIOMMU U NPOrpaMMHbIe cpeacTBa Npu
pelueHumn npodeccrmoHanbHbIX 3agav.

3Hatb: [loHaTMA wuHdopmMaumn, MHPOPMALMOHHBLIX TEXHOMOrMn, npoueccoB. Knaccudumkaumio W HasHaveHue
MH(OPMALMOHHBIX TeXHoMorni. Cnocobbl U3yyeHus notTpebnTenbCcknux CBOWCTB TOBApOB C MOMOLLBI METOAOB MPUKIaaHON
MaTeMaTUYeCKONn CTaTUCTUKM C MPUMEHEHNEM WH(OPMaLMOHHbBIX TexHonorni. MeTogbl HaydHbIX WCCNeAoBaHWA B
npodeccroHanbHOW OEesATeNbHOCTM Ha OCHOBE WCMOMb30BaHUA MEeTOAOB MNPUKNaAHOW MaTemMaTUyecKon CTaTUCTUKM W
MH(POPMAaLMOHHBIX TEXHOOIUN

YmeTtb: OcyuwectBnsate cbop, XpaHeHue, 06paboTKy M OueHKy WHopmaumu, Heobxoaumon B npodheccMoHanbHON
peatenbHocTu. MpoBoAMTL HayyHble UccnefoBaHUs B NMPOdecCUoHanbHOW AeATeNbHOCTU, MPUMEHSIS MeTodbl NPUKNagHON
MaTEMaTUYECKON CTaTUCTUKN U KOMMNbIOTEPHbLIX TEXHOMOMNIA

BnapeTtb: Hasblikamn paboTbl € MHPOPMALMOHHBIMU TEXHOMOMMAMW U MPAKTUY4ECKMMU HaBblkaMWU WX MNPUMEHEHUS B
npodeccunoHansHon aestensHocTn. HaBeikamu paboTel ¢ MK, kak cpeacTtBoM ynpasneHust UHopmaLmei




3 PE3YJIbTATblI OBYYEHUA MO AUCLUMITNHE

KoHTakTHas
paboTta

cP MHHoBAaL. dopma

dopmbl | Tekywero
(faitl) (J;EI;I) (acel) | oasmuin KOHTPONS

HavmeHoBaHWe u cogepkaHve pasaernos,
TEM U y4EOHbIX 3aHATUIA

CewmecTtp
(kypc ansa 3A0)

Pasgen 1. CogepxaHue npuknagHom
CTaTUCTUKN

Tema 1. NpeomMmeT NpuKNagHon CTaTUCTUKMA.
Mopenu o6beKkToB U METOAbI UX
nccnegoBaHus. ObLasa cxeMa nccnegoBaHus
3aBMcUMOCTEN. Tunbl NPU3HaKoB
nepemMeHHbIX. Mogenu 3aBUCUMOCTEN MeXay
KONMYeCTBEHHbIMY NepeMeHHbIMWU. JTanbl
cTatucTmyeckoro aHanusa. Obnactum
NPUMEHEHNSI NPUKNAAHOW CTaTUCTUKM.

Tema 2. TeopeTuyeckme OCHOBBbI
cTaTUCTUYECKMX MeToaoB. CrnyyanHble
cobbitusa. Onepaumn Hag cobbiTuaAMM.
NamepeHmne BeposiTHoCcTW. CrnyyanHble
BENUYMHbI. QYHKUMM pacnpeeneHms.
YucnoBble XapakTepuUCTUKN 3aKOHOB
pacnpegeneHns cnyyamHblX BENUYNH.
3akoHbl pacnpeaeneHns cnyvyanHbIxX
Benn4YMH. OCHOBHbIE NOHATUS
HenapaMeTpUYECKOW CTaTUCTUKM.
PaboTta ¢ gaHHbIMW. ['padunkm QyHKLUNIA
pacnpegeneHus. BoluncneHne sHavyeHuin 2
dyHKUUIA pacnpegeneHus. BolumcneHne
KBaHTUNEWN.

Tema 3. NepBnYyHasa ctaTucTmyeckas
obpaboTka. Beibopka. BaprnaunoHHbI psa.
HarnsgHble meToapbl NpeacTaBneHus
BbIOOpOK. M'McTorpamma. TodeyHble
cTtatucTuku. MiHTepBaneHoe oueHBaHue
napameTpos. [NpoBepka rmnoTes o
napameTpax pacnpegeneHus. Hynesas v
KOHKypupytoLlasi runoTessl, Bbioop
KpuTnyeckonm obnactu. MNpoBepka runotes o
3aKOHe pacnpegeneHus.

MepBunyHas cratuctudeckas obpaboTka.
OnucaTtenbHas cTaTucTuka, pacyeT
BbIOOPOYHbIX XapakTePUCTUK, MHTEpPBarbHas
oueHka napameTpoB. [1poBepka rmnotes o
3aKoHe pacnpefeneHus crnyyvyanHom
BEMWYMHbLI 1 €ro napameTpax.

Utoro B cemecTpe (Ha kypce ansa 3A0) 4 32

KOHch'IbTaLl,MM M NMPpoOMeXyTo4YHad aTtrectauua
- HEeT

Pazgen 2. Metoabl 06paboTkM AaHHbIX




Tema 4. KoppensiuMoHHbIM aHanua.
N3mepeHune TeCHOTbI NApHON CBA3WN MexXay
KONMYECTBEHHBIMW NEPEMEHHBIMMU.
[Ounarpamma paccesiHus. KoadbdunumeHT
Koppensaumu. lNpoBepka 3HAaYMMOCTV MapHOro
koadhpumumeHTa koppensumn. KoapdumumeHt
AetepMuHaummn. AHanmM3 MHOXECTBEHHbIX
cBsA3en. YacTHbIN (YCNOBHbIN) KO3 MDULMEHT
Koppensumu. PaHrosas koppensuyus.

MpakTuyeckune 3aHATUA: PacyeT napHbIX U
YaCTHbIX KOppenauun.

Tema 5. Ctatuctuyeckne metoabl Data
Mining. PerpeccroHHbI aHanu3. Beibop
oblero BMaa unu knacca oyHKL MK
perpeccuun. OueHka napameTpoB
perpeccuoHHOn Mogenu MeTogom
HaVMeHbLUNX KBaapaToB. AHann3 TOYHOCTH
ypaBHeHus perpeccun. [posepka 1 3 6
a[eKBaTHOCTN ypaBHEHMUS PErPECCUN.
AHanu3 MHOXXeCTBEHHOW perpeccum.

MpakTuyeckune 3aHATUA: MHOrOaKToOpHbLIN
perpeccvoHHbIV aHanus. Mowarosas
perpeccusi.

Tema 6. AHanNM3 BpEMEHHbIX PALOB.
WHpekcbl. BazoBblie Mogeny BpeMeHHbIX
psaoB. CrnaxvuBaHne BPEMEHHOIO paaa.
PasnoxeHne BpeMeHHoro psiga. [JuckpeTHble
OvHaMn4eckne Mogenu: Mogenu
CKOMb34LLEro cpegHero n aBToperpeccuu.
OueHka NnapaMeTpoB ypaBHEHUS 1 3 8
aBToperpeccun.

MpakTnyeckue 3aHaTus: MNpeasaputensHbIN
aHanua BpeMeHHbIX psaaos. [lekoMnosnums
BpemeHHoro psaa. lNporHosnposaHue
BPeMeHHOro psifa.

Utoro B cemecTpe (Ha kypce ansa 3A0) 4 8 20

KOHCYJ'IbTaLI,I/IVI M NMPpOMEeXyTo4YHad aTtrectauud

(3auer) 0.25

Bcero koHTakTHasa pa6ota n CP no

aucuunrivHe 16,25 o2

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHme y4eGHbIM MraHoOM He NMPeAyCMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOU ATTECTALMU

5.1 OnucaHue nokasartenemu, KputepueB " cuctemMbl oueHnBaHus pe3ynbTaToB oGyHeva

5.1.1 MokasaTenu oueHUBaHUA

Kon HanmeHoBaHWe oLEeHOYHOro
MokasaTenu oueHnBaHMA pe3ynbTaTtoB 00yyYeHns
KoMMneTeHuuu cpeacTea

dopmynnpyeT TUNbl NEPEMEHHLIX, MOAENW 3aBUCUMOCTEN MexXay

Ec:gr:;c;qs::;;brlgngHnaeﬁv?sngeHHuMM, nepevncrisieT aranbl BoMpoCh! AN YCTHOTO

’ cobecenoBaHus.
OMK-5 BbinonHseT npoBepKy napameTpuyecKkmMx runoTes 1 rmnoTes O 3aKoHe
pacrnpeaeneHus ¢ NPUMeHEHNEM NHPOPMAaLMOHHBIX TEXHOMOTNIA.
BbInonHaeT namepeHne TECHOTbI MapHOW CBS3N MeXAay
MpakTnyeckoe

KONMMYECTBEHHbLIMU NepeMeHHbIMU, NPoBepKa 3HaYMMOCTH
MHOXECTBEHHbIX CBA3EN MEXOY NepeMeHHbIMI C MPUMEHEHUEM
MH(OPMALIMOHHBIX TEXHOMOMUI. BbINONHAET OLEeHKy NapamMeTpoB

nHameugyanbHoOe 3adaHue.




perpeccuoHHOW MOAENN, aHanM3npyeT TOYHOCTb YpPaBHEHWUSI perpeccumn,
npoBepsieT afdeKkBaTHOCTbL MOAENWN Perpeccun ¢ NpUMeHeHnem
MHOPMaLMOHHBIX TEXHOSTOMUNA.

PelwweHne Tunoeon 3agayu.
MpuMeHsaeT NHCTpyMeHTarnbHble CPeAcTBa A4S UHTEPBaribHOro

OLleHMBaHMA NapaMeTpoB 1 NPoBepKu runoTes. NpumeHseT
WHCTPYMeHTarbHble CpeaAcTBa ANs aHanm3a TeCHOTbl MHOXECTBEHHbIX
cBsA3en.

5.1.2 Cuctema n KpuTEpPUN OLleHUBaHUSA

Kputepumn oueHnBaHna chopMMpoOBaHHOCTU KOMMNETEHLIMI

LLikana oueHmnBaHuA
YcTHOe cobecenoBaHue MNucbmeHHasn paboTa

Ob6yyatowmmncsa ceoeBpeMeEHHO BbIMOSTHUI
BCE 3aJaHusa 1 NpeacTaBun pesynbTaThl,
npw OTBETE Ha BOMPOCHI NpenogasaTtens
OOMYyCTUN HECYLLLECTBEHHbIE OLLUMOKK

3ayTeHo

O6yuatowmimncs He BbINONTHUI YacTb
NpaKkTUYeCKnX 3afaHni, He NPeACcTaBUn UX
He 3auTteHo pes3ynbTaThbl, NPy OTBETE HA BOMPOCHI
npenoaaBatens 4ONyCTUN CyLLEeCTBEHHbIe
OLLINOKN

5.2 TunoBble KOHTPOIbHbIE 3aflaHNUsl UNTU UHble MaTepuarnbl, Heo6xoAuMbIe ANsi OLleHKU 3HaHWUW, YMEeHUH,
HaBbIKOB U (MNK) onbiTa AEATENIbLHOCTU
5.2.1 MNepeyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB

Kypc 3

O6LWasa cxema uccrneaoBaHusa 3aBUCUMOCTEN

Tunbl NnepeMeHHbIX

3OTanbl CTaTUCTUYECKOro aHanusa

O6nacT NpYMeHeHWs NPUKNAgHON CTaTUCTUKM

CnyyariHble cobbiTms. Onepaumm Hag cobbITUAMU

3akoHbl pacnpeneneHuna cnyanlelx BENTNYNH

Yuncnosble XapaKTepucTukKn 3aKOHOB pacnpeneneHus cnyanlelx BENTNYUNH

OCHOBHbIE NOHATMSA HenapameTqueCKoﬁ CTaTUCTUKN

O|lo|N|O|O|R|WIN]|F

HarnagHble metogbl npeacrtaBiieHnsA BbI60pOK. FMCTorpamma

=
o

To4eyHble CTaTUCTUKKN

=Y
=Y

MHTepBanbHoe oLeHnBaHne napameTpoB

KoppensiumMoHHbIN aHanu3. iamepeHue TECHOTbI MapHOW CBA3U MEXAY KONNYECTBEHHbLIMU NEPEMEHHBIMMU.
Ounarpamma paccesHus. KoadhdumumeHT koppensaumm

=
N

MpoBepka 3HaUMMOCTN NapHOro koadduuneHTta koppenauuun. KoaddrumeHT getepmnHaummn. AHanms

13 o o o
MHOXECTBEHHbIX CBA3EN. YacTHbI (YCNOBHbIN) KOS(PULMEHT Koppensaumm

14 PaHrosas koppensauus

15 CraTtuctndeckune metogel Data Mining

Bbi6op o6Liero Buga nnm knacca gyHkummn perpeccum. OueHka napaMeTpoB PErPECCUOHHON MOAEeN METOAOM
HanMeHbLLUNX KBagpaToB

16

17 AHanMa TO4YHOCTU ypaBHeHUs perpeccun. MNMpoBepka afekBaTHOCTU YpaBHEHUSI perpeccum

18 AHanM3 MHOXXECTBEHHOW perpeccum

19 AHanua BpeMeHHbIX psigoB. MHaekcbl. basoBble Mogenn BpeMEHHbIX pSgoB

20 CrnaxueaHue BpemMeHHoro psiaa. PasnoxeHue BpeMeHHOro psaa

21 ,ﬂI/ICerTHbIe ONMHaMn4eckne Moaenn: Mmoaenn CKonb3dllero cpegHero  aBtoperpeccun

22 OueHKa NapamMeTpoB ypaBHEHWSA aBTOPErpeccui

23 Mopgenun o6bekToB U METOAbLI UX UCCIeA0BaHUs

24 MpoBepka rmnoTes o 3akoHe pacrnpeneneHns

25 MpoBepka rmnoTes o napameTpax pacnpeneneHus




5.2.2 TunoBbIe TecToBbIe 3aAaHusA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHNA (3apaym, Kerchbl)

1. OueHuntb BU3yaribHO BMA pacnpenernieHna no 3aagaHHomy rpacbvn(y r’mcTorpamMmmbl C M306pa)KeHHOl7I

TeopeTN4eCKon KPUBOW.

2. o 3agaHHON MaTpuue napHbIX KOSMMPUUMEHTOB KOppensLumu caenaTb BbIBOA O 3HAYMMOCTM NapHbIX CBA3EN

MeXay BXOOHbLIMU NepeMeHHbIMU X1, X2 1 BbIXOAHOW NepeMeHHO Y Ha ypoBHe 3HauumocTu 0,05.

3. B pesynbTarte perpeccuoHHOro aHanmaa nony4yeHsl aHHble. 3anncaTtb No 3TUM AaHHbIM No406paHHY0
MoZAerb U caenaTb BbIBOA O €€ KayecTBe.

4. B pesynbtate ogHOMaKTOPHOro perpecCnoHHOro aHanmaa nofy4veH rpadmk ocTaTkoB Ans NMHENHOW
3aBMCMMOCTM NapameTpa y oT nepeMeHHorn x1. Caenatb BbIBO4 00 a4eKBAaTHOCTM NPOCTON NIMHERHON MOAEenu

perpeccuu.

5. Mo rpadhmKy aBTOKOPPENSALMNOHHON (PYHKLIMM BPEMEHHOMO psga caenaTb BbIBOA O KONIMYECTBE 3HAYUMBbIX
KoadhpmLUmeHTOB, Bbixoaawmx 3a 95% noseputensHble nHTepBansl. CdopmynupoBaTh BbIBOA O MPUCYTCTBUN
perynspHon COCTaBnsoLEen.

5.3 MeToaunueckue maTepuansi, onpegensiowme npoueaypbl oLeHUBaHUSA 3HaAHWUWA, YMEHUA, BageHUi (HaBbIKOB

1 (Mnn) npakTU4YecKoro

onbiTa AeﬂTeanOCTM)

5.3.1 YcnoBus gonycka oby4arowerocs K NpoMexXyTo4yHoOM aTtrecTaumm u NnopAaaok NMMKBUAaLUn akageMmnyeckomn

3a00MKEeHHOCTH

MpoBeaeHne NpomMeXyTO4HON aTTecTaummn pernameHTMpoBaHO fokanbHbIM HOpMaTMBHbIM aktom CIeryrTn
«[lMonoxeHne 0 NPOBEAEHNM TEKYLLETO KOHTPOIS YCNEBAEMOCTU 1 NMPOMEXYTOUYHOM aTTecTaumm oby4daroLwmxca»

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTauuMm No AMcuMninHe

YcTHas +

5.3.3 Ocob6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOM aTTecTaumMm No gUcuuniimHe

MucbmeHHas

KOMI'IbIOTepHOE TecTnpoBaHue

MHas

3avet npoxoauT B KOMMNbIOTEPHOM Kracce, npu nposeaeHnn 3avyeTta He pas3pellaeTcd Nonb3oBaTbCA yHGGHbIMM
mMaTepunanamn. BpeMﬂ Ha NoAroToBKy YCTHOIo OTBe€Ta COCTaBAeT 15 MWHYT, BpeMA Ha BbINOJIHEHNE 3aaHuA C
npuMeHeHnem BbIYUCIIUTENBHOM TEXHUKM cocTaBnseT 15 MWHYT.

6. YHEBHO-METOOAWYECKOE U UHOOPMALIMOHHOE OBECNEYEHUE OUCLUUNIIUHBI
6.1 YuebHasa nutepartypa

ABTOp

3arnasue

MN3gaTtenbcTBo

| [oa nspaHusa |

Ccblinka

6.1.1 OcHoBHas y4ye6Has nuTepaTypa

Mebos, B. L., MpakTnkym no http://www.iprbooksh
Kpusonanos, C. A. MaTemaTU4ecKom op.ru/94504.html
ctatucTuke. Nposepka Mockea: MNpomeTen 2019
rMnoTe3 C UCMONb30BaHNEM
Excel, MatCalc, R n Python
Mumenos B. U. MpuknagHasa ctaTucTuka . http://publish.sutd.ru/
Ca%;-(ls'lreglt_aﬁ_@pr. 2022 tp_ext_inf_publish.ph
A p?id=202255
Mumenos B. ., MmutaumoHHoe http://publish.sutd.ru/
Kpaseu T. A., HebaeB | MmogenupoBaHue CankTt-lNeTepbypr: 2023 tp_ext_inf_publish.ph
n. A. 3KOHOMWYECKUX NPOLLECCOB U cnerynrtq p?id=2023162
cucTem
6.1.2 lononHuTenbHas y4ebHasa nutepaTtypa
Kpaseu T. A, MaTtemaTtuyeckme metoapl http://publish.sutd.ru/
MumeHos B. U. KOMMNbIOTEPHbIE TEXHOMOMUM Cnoe.: crneryntg, 2018 tp_ext_inf_publish.ph
B Hayke u obpa3oBaHUn p?id=2018373
Mumenos B. ., MHTennekTyanbHbIn aHanm3 http://publish.sutd.ru/
Mumenos W. B. OaHHbIX Cnoe.: crneryntg, 2017 tp_ext_inf_publish.ph
p?id=201748

6.2 NepeyveHb NpocdheccruoHanbHbIX 6a3 AaHHbIX U UH(POPMaLIMOHHO-CMPaBOYHbIX CUCTEM




depnepanbHag cnyxba rocygapCTBEHHOW CTAaTUCTUKM [DNEKTPOHHBIN pecypc]. — Pexum goctyna:
http://www.gks.ru.

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

MHdopmaumnoHHas cuctema «EguHoe okHO gocTyna k obpa3oBaTenbHbIM pecypcaM. Pasgen. MiHdopmaTuka u
MHpopMaLMOHHbIE TeEXHONOMM» [ONeKTpoHHbIM pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6

6.3 Nepe4veHb NULEH3NOHHOIO U CBOBGOAHO pacnpoCTPaHAeMOoro NnporpaMmMHoro o6ecnevyeHus
Microsoft Windows

Microsoft Windows Home Russian Open No Level Academic Legalization Get Genuine (GGK) + Microsoft
Windows Professional (Pro — npodeccnoHanbHas) Russian Upgrade Open No Level Academic
Microsoft Windows

Mathcad Education — University Edition Term

6.4 OnncaHne maTepmanbHO-TEXHMYECKOMN 6a3bl, HEO6X0AMMOW ANA OocyLlecTBNeHMA o6pa3oBaTeNbHOro
npouecca no gucumniunHe

AyaunTopus OcHalueHve

MynbTuMeauiiHoe obopyaoBaHue, crneumann3npoBaHHas Mmebenb, Jocka
JlekumoHHas Y A PYA H P A

ayautopust

MynbTumeamniiHoe ob6opyaoBaHMe, KOMMbIOTEPHAS TEXHUKA C BO3MOXXHOCTbIO MOAKIIOYEHMS K
KomnbtoTepHbIn knacc | cetn «IHTepHeT» 1 obecneyeHnemM JoCTyna B ANEKTPOHHYI0 MHDOPMALIMOHHO-
obpasoBaTenbHyto cpeay
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