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1. Henn u 3aga4ym y4eOHOM JUCHUTIIIHHBI

1.1 Ilesib 0OcBOEHMS TUCHUNINHBI.
[lenu ompeneneHbl rocyaapCcTBEHHBIM 00pa30BaTEIbHBIM CTaHJAPTOM BBICIIETO 00pa30BaHUs U

cootHecensl ¢ o0mumu uensmu OOII BO mno mampasnenmio moaroroku «02.03.03
Marematnueckoe obecredeHue U aJMUHUCTPUPOBAHUE WH()OPMAIMOHHBIX CHCTEM», B paMKax
KOTOPOM MPENnoAaeTcs TUCHUILIAHA.

Ieabi0o ocBoeHuss y4eOHOW IUCIUTUITMHBI «MHOTOMEPHBIA CTATUCTUUYCCKUM aHaIU3)
SIBJISIETCS. U3YUYEHHUE OCHOBHBIX METOJOB MHOTOMEPHOTO CTATUCTUYECKOrO0 aHalIW3a JaHHBIX C
TOYKH 3pPEHUS WX TPAKTHYSCKOTO NPUMEHEHUs; (opMUpOBaHHME HABBIKOB pPAaOOTHI ¢
cootBercTByromuMu pasaenamu IIIIT STATISTICA.

1.2 3agauu TMCOUILINHEBIL:

— MNOMOYb CTYACHTAM IOHATH U, OCBOUTH MCTOAOJIOTUI0O MHOT'OMEPHOTI'O CTATUCTUYCCKOT'O
aHaJIn3a JaHHBIX,

— NPUBUTH TCOPCTHUYCCKHUC U TIPAKTUYCCKHUC 3HAHHUA B o0ractu IMMPUKIAAHOTO
MHOI'OMCPHOI'O aHaJIn3a JaHHBIX;

— TO3HAaKOMHUTH CTYJEHTOB M OOYYHTh MaKCHMaJIbHO IIMPOKOMY HWHCTPYMEHTAPUIO
MHoromepHoro ananm3a n1anubix B cpene [T STATISTICA;

— BbIpa0OTaTh B Mpolecce 00y4YeHUs y CTYJEHTOB HAaBbIKA TPAMOTHOTO HUCIIOJIb30BAHUS
amnrapaTra BEepOsITHO-CTATUCTHYECKOTO MOJEIMPOBAHUS, MHOTOMEPHOTO aHallM3a IMOCPEICTBOM
PUMEHEHHUS MePeIOBBIX NHPOPMAIIMOHHBIX TEXHOIOTHH.

1.3 MecTo aucuuminHbl (MOAYJsl) B CTPYKTYpe 00pa3oBaTeibHO MPOrpaMmMbl

JucunnnmHa «MHOTOMEPHBIM CTaTUCTUYECKUNA aHAINW3» OTHOCUTCA K JUCUUILIMHAM
obs3arenpHOM yactu bioka 1 Jlucuummasl (MOTyH).

JlanHas OMCHMINIMHA TECHO CBS3aHa C AUCIUIUIMHAMH: «MaTeMaTHYeCKUM aHalIu3,
«BexkropHas anredbpay, «MaremaTndeckue METOAbl U MOJIENIN UCCIIEIOBAHUS ONIEPALIUii».

Marepuan Kypca npeaHa3HauyeH Uisl KCIOIb30BaHUS B JUCHUIUIMHAX, CBA3AHHBIX C
KOJIMYECTBEHHBIM aHAJM30M pEaJbHbIX JKOHOMHMYECKHX SBJICEHHWW, TAKUX KaK, HaIlpuMmep,
«MareMaTH4eCcKie MOJENM aHalu3a DJKOHOMHYECKHX CyOBekToB», «Teopust pucka u
MOJICJINPOBAHNE PUCKOBBIX CUTYallUi» U JIp.

B coBokynHOCTH M3y4yeHHE 3TOW NUCHMIUIMHBI TOTOBUT CTYIEHTOB, KaK K Pa3IMYHBIM
BHJIaM MPAKTHUYECKOW NEATEIbHOCTH, TaK U K HAyYHO-TEOPETHUYECKOM, MCCIIE0BATEIbCKON
pabore.

Oco60 creayer MOAYEPKHYTh, YTO MHOTOMEPHBINM CTATHUCTUYECKHH aHajIu3 JIGKUT B
ocHoBe MetogoB WM. Hmwxke mnepeuncneHsl HanOojiee 4YacTO HCIOJIb3YeMble pa3zieiibl
MHOTOMEpPHOTO aHayn3 B Mmetonax M.

PCA (Meron r1aBHBIX KOMIIOHEHT) — YMEHbBIIIEHUE Pa3MEPHOCTH.

Knacrepnsriit ananus (k-means, hierarchical clustering) — HekoHTpoIHpyeMOe 00ydeHHE
(6e3 yuurens).

@DaKTOPHBIN aHAIN3 — COKPAIIEHUE Pa3MEPHOCTH JAHHBIX U BBISBICHHE CKPBITHIX
MEepPEMEHHBIX.

JIMCKpUMHUHAHTHBIN aHaIn3, 00IIMe MO IUCKPUMUHAHTHOTO aHAIN3a, IEPEBbs
KJIaCCU(UKAIINH, JIOTUCTUYECKAS] pErPECCHs — B PEIICHUH 3a/1a49 KIIaCCU(PUKAIIUN
(KOHTpOIUPYEMOE O0YYCHHE) METOJaMU MAIITMHHOTO OOYUCHHS.

Perpeccuonnslii ananus, o0Iye JIMHEHHBIE MOJICH B PELICHUN 337a4 PErpecCcuu
METOJJaMH MAIlIMHHOTO 00y4YEeHUSI.

JIMCKpUMVHAHTHBIN, KJIACTEPHBIN, KOPPEJIALMOHHBIN aHAIU3 — B BBIBICHUU IIPU3HAKOB
MOCTPOCHHUS MOJIENIE MAIIMHHOTO 00YYEeHHUSI C BRICOKMMHU IMPOTHOCTUYECKUMU CBOMCTBAMHU.



1.4 IlepeyeHb IVIAHMPYEMBbIX Pe3yJdbTATOB 00y4eHHUSA MO JUCUUILIMHE (MOTYJIIO0),
COOTHECEHHBIX € IVIAHUPYEMbIMH pPe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMMbl

Poasb 1: Data Analyst (AHAJINTHK JaHHBIX)
3agaun:
1. CratucTudeckuil aHanu3, BU3yallu3alusl TaHHBIX, peBapuTeIbHas 00padoTka.
2. Co3naHue MpOrHO3HbBIX MOJEIIEH
3. IlocTpoeHne aHATUTUIECKUX MOAETICH /Ul OJIePKKU OM3HEC-PEIIeHUH.
Poan 2: MLOps (Cnenuaauct mo sxcniayaranuun UN)
3agaun:
1. DevOps o ML.
2. ABromaTu3anus, MOHUTOpUHT ML-cucrem.
3. OnepanoOHHOE yIpaBJICHUE )KU3HEHHBIM HUKJI0oM ML-Mozeneil.
Poas 3: AI PM (Menen:xep npoexroB UN)
3agaun:
1. Ynpasnenue UM-nipoexkTaMu OT UaeH 10 BHEAPEHUS
2. Ananu3 6usHec-TpeOOBaHMI M OCTAHOBKA 3a1a4
3. Onenka ¢ dexruBaoctu u ROI UN-pemenmit

W3yuenne pmaHHOM y4yeOHOM JMCUMIUIMHBI HampaBlieHO Ha (HOpMHUpOBaHHE Y
00yJaronuXxCcs CICTYIONUX KOMIIETECHITN
Kon U HauMEHOBaHHE
UHAUKaTOpa™®
OIIK-2 CrnocoOeH mpoBOAWTH TMOJA HAyYHBIM PYKOBOJICTBOM HCCIICIOBAHHE HA OCHOBE
CYIIECTBYIOIINUX METOJOB B KOHKPETHOM 00J1aCTH MPOodeCcCHOHATBHON IeITeIHbHOCTH
OIIK-2.2 ®opmynupyeT THIOTE3bI,

PGSyIIBTaTBI O6y‘I€HI/I}I 10 AUCHUIIIIMHEC

IUTaHUPYET U BBITOJIHSACT | Y CHEIIHO MPUMEHSIET MaTEMaTHYECKUE METOIbI
SKCIIEPUMEHTHI,  00pabaTbiBaeT ¥ | IJIAHUPOBAHUS HKCIIEPUMEHTOB W3 pasjena
UHTEPIPETHPYET MOTyYeHHbIE JaHHbIe ¢ | industrial statistics ¢ MOCIEAYIOIIUM
UCTIONIb30BaHNEM HOCTPOCHHEM MAaTEeMaTHUECKUX MOJIENEei

cnenuanusuposanHoro I10

MF-1 CnocobeH NpuUMEHSITh COBPEMEHHYIO TEOPETHUYECKYI0 MAaTeMaTHKYy JJis
pa3pabOTKM HOBBIX alTOPUTMOB M (OPMYIHMPOBAHHSI TEPCICKTHBHBIX  3a1ad
HCKYCCTBEHHOT'O MHTEJJICKTa

MF-1.2 [Ipumenser
COBPEMEHHBII MaTeMaTUYECKUI
amnmapaT TEOpUHM BEPOATHOCTEH ISt
UCCIIEIOBAHMSI METOJOB M MoJee
MAIIMHHOTO O0y4YeHUSI.

IIpuMeHsieT MeTOABl TEOPUM BEPOATHOCTEH,
CTATUCTUKM M TEOpUU HUHPOpPMALUU  AJIS
peuieHus 3aJad aHalu3a [JaHHBIX, OLICHKHU
[1apaMeTpoB Mozenen U aHanM3a
CTaTUCTUYECKUX 3aBUCUMOCTEH B 3amadax M.

MF-2 Cnocoben mpumeHATh 0aileCOBCKMH  MOAXOJ JUISI  TOCTPOCHUS
BepOHTHOCTHBIX MOI[GJIGI\/'I aHaJIn3a HGOHpeI[eJIeHHOCTI/I 1 CO3JaHHuA aJdallTUBHBIX CHUCTEM

4041

MF-2.2 [Mpumensier | YcneurHo npuMeHseT 6aileCOBCKUE METOIbI IS
OaifecoBCKME€ METO/bl OLIEHWBAHUSA U | PElIEHUs 3aJad B KOHTEKCTE MAIIUHHOTO
0aiiecOBCKME MHTEPBAJIbl IS PEIICHUs | OOYyUEeHHUsl W aHallM3a JaHHBIX, BKIOYas Oojee
3aJa4  CTaTHUCTUKM U  TIOCTPOEHUS | CIOXHBIE CTATUCTUYECKUE 3a0aUH.

MOJEIICH.
BD-1 Crioco6eH ocymecTBIsATh TOUCK COOp OUUCTKY U MPEABAPUTEIIbHBINA aHATN3
TAHHBIX




Kon U HauMEHOBaHHE
UHAUKaTOpa™®

PGSyIIBTaTBI O6y‘I€HI/I}I 10 AUCHUIIIIUHEC

BU3YyaJIN3allU¥ MHOT'OMCPHBIX TaHHBIX

OLCHUBACT

BD-1.3 Ilpumensier wMetonbl | Brageer pa3ivyHbIMM METOAAMU TOHWKEHUS
IMOHIKEHUS pa3sMepHOCTH Ul | pa3MEpPHOCTH,
MEePBUYHOM WHTEPIPETAINHI 1 | pabOTHI M CPAaBHUBACT MEXIY COOOM.

pe3ynbTaTel  UX

Pe3ynbTarel 00y4eHHs JOCTUTAIOTCS B paMKaX OCYIIIECTBICHUS BCEX BUIOB KOHTAKTHOU U
CaMOCTOSITEIbHON PaObOThI 0O0YYAIOIIMXCSI B COOTBETCTBHH C YTBEPKJACHHBIM YUCOHBIM IIJIAHOM.
Nuaukatopbl  TOCTHKEHUST KOMIIETEHUHUHA  CUUTAIOTCSA

JOCTHKEHUHN COOTBETCTBYIOIINX UM PE3YyIbTaTOB O0yUEHHS.

2. CTpyKTYypa U cofepKaHue JUCHUILIHHBI

c(OPMHUPOBAHHBIMU  TIPU

2.1 PacnipeaesieHre TPYA0eMKOCTH AUCHHUINIMHBI IO BHAaM padoT
O6m1ast Tpy10EMKOCTh AUCITUTUIMHBI COCTAaBISIET 4 3a4.e1. (144 yacoB), UX pacnpeaencHne

10 BUJaM paboT MPEACTaBICHO B TaOIHIIe

(0ns cmyoenmos ODO).
Cemectp
Bun yuebnoit pabotbl Beero (gacsl)
4acoB 5

KonTakTHasi pabora, B TOM 4yHcJe: 77,3 77,3
AyJAUTOpPHBIE 3aHATHS (BCEro): 68 68
3aHsATUS JEKIIMOHHOTO TUTIA 34 34
3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBI, TPAKTHUECKHE
3aHSTHUS) - -
JlaGoparopHbie 3aHATHS 34 34
HNuas koHTaKTHas1 padora: 9,3 9,3
Kontponb camocrositensHOM pabotsl (KCP) 9 9
[Tpomexxyrounas arrecrarus (MKP) 0,3 0,3
CamocrosiTesibHast paboTa, B TOM 4ucJIe 31 31
Kypcogas pabora 10 10
ITpopaboTka y4eOHOro (TEOpEeTHUECKOro) MaTepuasa 10 8
[ToaroroBka K TEKylemMy KOHTPOJIIO 11 11
KouTtpoJs:
[ToaroroBka k 3K3amMeHy 35,7 35,7
O01mas Tpy10eMKOCTH qac. 144 144

B TOM 4YHCJIe KOHTAKTHAA 773 773

padora

3a4. e 4 4

2.2 CTpyKTypa Yy4eOHO J1CHUIIITHHbI

Pacnipenenenue BuoB yueOHOM pabOTHl M UX TPYAOEMKOCTH T10 Pa3zesiaM ITACIUILTAHEIL.

PaB,Z[e.HBI JAUCHUIIJIMHBI, NU3YYaCMBIC B 5 CEMECTPE:

N KoauyecTBO 4acoB
B AyaurtopHasi | BHeaynuropHas
n/ HanmenoBanme pa3aesia, TeMbl
I Bcero pabora padora
J JIP CPC
1. DJIeMEHTapHbIE MOHATHS CTATUCTUKHU. 6 4 ) 3
N3MepuTenbHbIC Kb
2. | Pabora c nanabiMu. OCHOBHBIE OTIEpaITIN 7 ) ) 3
HaJ[ CIy9asiMU ¥ TIEPEMEHHBIMH




KoanuecTBO 4acos

Ne

n/ HaumeHoBaHue pa3aeiia, TeMbl AyauTopuasi | Bueayintopuas

. Bcero pabora padora

JI JIP CPC

3. | OCHOBHBIE CTATUCTUKH, KOPPEIAIUOHHBIN 4 ) ) 3
aHanu3, rpaguka

4. | Ilogronka 3akoHa pacnpeeIeHus 4 2 2 —

5. | CpaBHEHHUE CPETHUX BEJIUYUH KPUTEPUEM 4 ) ) B
Crtbl0/IeHTa

6. | I'pynmuposka u ogodakroprass ANOVA 7 2 2 3

7. | JlucnepCuOHHbBIN aHAIN3 4 2 2 -

8. | HemapameTrpuyeckas CTaTUCTHKA.
CpaBHeHuE CpeHUX BEJIMYNH METOJAMU 7 2 2 3
HenapaMeTpUUECKON CTATUCTUKU

9. | Tabau1bI YacTOT, CONMPSKEHHOCTH, (hIaros

8 2 2 4
Y 3ar0JIOBKOB
10. | JIuneitHoe u I}GHHHGﬁHOG MOJIETIMPOBAHUE 4 ) 2 3
B3alMOCBS3€il
11 | KnactepHslii aHanus 8 2 2 4
12. | JINCKpUMUHAHTHBINA aHAJIN3 8 2 2 4
13. | JlepeBbs knaccuduxanuu 7 2 2 3
14. | ®akTOpHBIN aHAIN3 9 2 2 5
15. | Kanonuyeckuii ananu3. MHOroMepHoe 6 ) ) )
HIKAJIUPOBAHHE
16. | OG30p PO IEHHOTO MaTepHaIa. 6 2 4 -
KonTpons camoctositensHol paboTsl (KCP) 9
[Tpomesxyrounas arrectanus (MKP) 0,3
IloaroToBKa K TEKylIeMy KOHTPOJIIO 35,7
O0mas TpyA0eMKOCTb 10 TMCIUILIHHE: 144 34 | 34 | 31

[Tpumeuanue: JI — nexuuu, JIP — nabopartopusie 3anstus, CPC — camocrositensHas paboTa
CTYyJEHTa

2.3 Conepxxanue pas3iesioB (TeM) M CHUILTAHbBI
2.3.1 3ausaTHA JEeKIIHOHHOI'0 THIIA

HaunmenoBaunue

Ne pasjiena Conepxanue pasaena dopMa TEKYIIEro KOHTPOJIS
1 | OcHoBuble ipueMsbl | Tema 1. DnemeHTapHbIE TOHATHS Bompocsl k 3x3ameny 1-4
pab6ortsi ¢ TIIIT CTaTUCTUKH. MI3MepuTenbHbIe
STATISTICA LIKAJIBI.
Tema 2. Pabora ¢ JaHHBIMU.
OcHOBHBIE Ollepaluy HaJ| CIy4asiMu
Y IEpEMEHHBIMU
2 | OcHOBHEIC Tema 3. OcHOBHBIE CTATHCTHKHU,
CTaTUCTUKH U KOpPPEJSLIMOHHBIN aHaIu3, MOJAroHKa | Bompock! k 3x3ameny 5-12

METO/Ibl CPAaBHEHUS | 3aKOHA PacIpeIEICHUs
cpenuux BenuunH | Tema 4. I'paduka

Tema 5. CpaBHEHHE CpEeTHUX
BeMYMH KpuTepueM CThIOJIeHTa
Tema 6. I'pynnupoBka u
onnodakropuas ANOVA

Tema 7. luciepCMOHHBIN aHAIN3




Tema 8. Henmapamerpuueckas
cratuctuka. CpaBHEHUE CPEAHUX
BEJIMYUH METOJIaMHU
HeMapaMeTPUUEeCKON CTaTUCTUKU

Mertoarnl
MHOTOMEPHOT0
agajn3a

Tema 9. TaOmuIBI 4aCTOT,
COTIPSDKEHHOCTH, (hJ1aroB U
3aroJ0BKOB.

Tema 10. JInneiiHOEe 1 HETMHEWHOE
MOJIETIMPOBAHHUE B3aUMOCBS3EM
Tema 11. JIuckpMUHAHTHBII
aHaIu3

Tema 12. KnactepHslii aHanm3
Tema 13. JlepeBbs kinaccupukanuu
Tema 14. @akTopHBI aHAIH3.
Tema 15. MHoromepHoe
HIKaTUpOBaHNE, KAHOHUYECKHIM
aHaIu3

Tema 16. O630p npoiiaeHHOTO
Marepuana.

Bompocsl k 3x3ameny 13-27

2.3.2 3anaTHsa cemuHapckoro Tuna/JlaboparopHble 3aHATHS

Haumenosanue
pasnena

Conepxanue pasaena

dopma TEKyIIero KOHTPOJIs

OCHOBHBIE TPUEMBI
pabotsr ¢ TIIIT
STATISTICA

Tema 1. DnemeHTapHbIC TOHITHUS
cTtaTucTuku. 3meputenbHbie
Kb

Tewma 2. PaGota ¢ qaHHBIMU.
OcHoBHbIE Ollepalvy HaJl cIy4asMu
Y TIEpEMEHHBIMU

[IpoBepka nomarHero
3alaHuA
KontponbHas padota

OcHOBHBIE
CTAaTUCTUKU U
METO/IbI CPAaBHEHUS
CPEIHUX BETUYUH

Tema 3. OcHOBHBIE CTATHCTHKHU,
KOPPEJSLIMOHHBIN aHAIN3, TOJATOHKA
3aKOHa pacrpeaeacHus

Tema 4. I'papuxa

Tema 5. CpaBHEHHE CpeTHUX
BeIM4MH KputeprueM CThlo/ieHTa
Tema 6. I'pynnupoBka u
onHodakropHass ANOVA

Tema 7. JlucriepCHOHHBIN aHATU3
Tema 8. Henapamerpuueckas
craructuka. CpaBHEHUE CPEIHUX
BEJIMYUH METOJIaMU
HenmapaMeTpHUuecKol CTaTUCTUKU

IIpoBepka gomarHero
3aaHus
KontponbHas pabora

MeTtonabl
MHOT'OMEPHOTI'0
a”Hajmsa

Tema 9. TabnuIBI YacToOT,
CONPSDKEHHOCTH, (hJ1aroB U
3ar0JIOBKOB.

Tema 10. JIuneiiHoe U HENUHEHHOE
MO/JICTTUPOBAHKE B3aUMOCBS3Ei
Tema 11. JIuCKpUMHUHAHTHBIN
aHaJIu3

Tema 12. KnnacTepHblil aHanu3

[IpoBepka nomarHero
3alaHuA
TectupoBanue




Tema 13. JlepeBbs kiaccupukanum
Tema 14. @akTOpHBIN aHAIH3.
Tema 15. MHoromepHoe
LIKAJIMPOBAaHUE, KAHOHUYECKUI
aHan3

Tema 16. O630p poACHHOTO
MaTepuaa.

2.3.3 [lpumepHasi TeMaTHKAa KYPCOBbIX POEKTOB

1. CraTrcTHYECKU aHATTN3 BTOPUYHOT'O PhIHKA OTEYECTBEHHBIX aBTOMOOHIIEH ¢
(axTopu3anMell NPOCTPAHCTBA KOJMUECTBEHHBIX PU3HAKOB.

2. MHOTrOMEpHBIH aHaJTN3 BTOPUYHOTO PhIHKA aBTOMOOUJIEH HHOCTPAHHOTO
IIPOU3BOJICTBA C KJIACTEPU3ALMEN TPOCTPAHCTBA KOJIMYECTBEHHBIX IIPU3HAKOB

3. IlporHo3upoBanue 3apabOTHON IIATHl COTPYIHUKOB KOMIIAHMH METOJaMU
PErpecCHOHHOTO aHAIN3a

4. Obue TMHEWHBIE MOJETH KaK 0000IeHe PErPecCHOHHOI0 aHaTN3a

5. O0uue Mojenu AUCKPUMUHAHTHOTO aHaIM3a KaK METOJ| IUCKPUMUHAIUH C
KaTeropraJlbHbIMHU IEPEMEHHBIMU

6. [To3UIIMOHHBIN aHATU3 KaK METOJ OLIEHKH COTJIACOBAHHOCTH HKCIIEPTOB

7. AHanM3 S5KOHOMHUYECKOH JIeATEIbHOCTH OAaHKOB METOJaMH MHOTOMEPHOT'O aHaIM3a

8. Ananmu3 3(ppeKTUBHOCTH BYy30B METOJIaMA MHOTOMEPHOT'O aHaIn3a

9. Meton rnaBHbIx koMnoHeHT B cpefax STATISTICA, R, npeumyiiecTBa U HEAOCTaTKU

10. ®axropusiii ananu3 B cpenax STATISTICA, Python, R, mpeumymectBa u HemocTaTku

11. Knacrepnsrii ananus B cpeax STATISTICA, Python, R, npenmyiecTBa 1 HenocTaTku

12. JepeBbs wnaccupukanuu B cpegax STATISTICA, Python, R mpemmymiectBa u
HEJOCTaTKU

PexoMennanuu

@ PerynsipHO KOHCYIBTUPOBATHCS C HAYYHBIM PYKOBOJHUTEIIEM.
@ llcnosnb30BaTh COBPEMEHHBIE HCTOUHUKH JIUTEPATYPhl U OTKPBITHIE JAHHBIE.

® [IpoBepsaTs paboTy Ha YHUKAJIBLHOCTh (OPUTMHAIBLHOCTH TEKCTA JI0JIKHA OBITh HE MEHEe
70%).

MeTtoauueckue yka3aHusi IOMOTYT CTYJIEHTaM YCIEITHO BBIMOJIHUTH KypCOBOM MPOEKT U
MPOJEMOHCTPUPOBATH CBOM HABBIKU B 00J1ACTH MHOTOMEPHOT'O CTaTUCTHUECKOI0 aHAIIK3a.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecnevyeHH sl A CAMOCTOSATEIbLHON padoThI
00y4YaIIUXCS M0 JTUCHHILINHE (MOIYJIIO)

No Bux CPC Ilepeuenp yueOHO-METOAMIECKOTO OOECTICUCHNS TUCITUTLTIHHEI
- TI0 BBITIOJTHEHHIO CAMOCTOSTEIBHOM PabOTHI
1 2 3

MeTtoanyeckue yKa3aHHs 111 HOATOTOBKH K JISKITHOHHBIM M CEMHUHAPCKIM
[IpopaboTka 1 TOBTOpEHHNE |3aHATHAM, YTBEPXKICHHBIC HA 3aceTaHNM Kadeaphl aHATN3a JaHHBIX U

JEKIMOHHOTO MaTepHala,  |HCKYCCTBEHHOI'O HHTEJUIEKTa (haKyIbTeTa KOMIIBIOTEPHBIX TEXHOJIOTHH 1

| [marepuana y4eOHOH 1 npukinagaoi marematiku @I'BOY BO «Ky6I'Y», mpotokon Ne7 ot 22.03.2023 .
Hay4HOH JINTepaTyphl, Meroauueckre yKa3aHus 110 BBIITOJHEHUIO CAMOCTOSITEIILHOM paboThl,
MOATOTOBKA K CEMHHAPCKUM |yTBEP)KICHHbBIE Ha 3acelaHn Kadeapsl aHalli3a JaHHBIX ¥ HCKYCCTBEHHOTO
3aHATHAM MHTEJJIeKTa (paKyIbTeTa KOMITBIOTEPHBIX TEXHOJIOTUH U MPUKJIIaJHOI MaTeMaTuKu

®I'BOY BO «KyoI'Yy, mpotokoa Ne7 ot 22.03.2023 .

MeToauyeckre yKa3aHHs MO BBITOJHCHHUIO J1a00paTOPHBIX paboT, YTBEPIKICHHBIC
HAa 3aceJaHuy KaeIphl aHaIKM3a JAHHBIX U UCKYCCTBEHHOT'O HHTEIICKTA
(hakynpTeTa KOMIBIOTEPHBIX TEXHOJOTUH M IPUKIaaHON MateMatnku ®T'BOY

IToxaroroska k
1a00PATOPHBIM 3aHATHAM
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BO «Ky6I'Y», nporokos Ne7 or 22.03.2023 r.

MeToauyeckre yKka3aHHs MO BBIMOJHCHUIO CAMOCTOSATEIIEHOW PaOOTHI,
IMoAroToBKa K peleHnIo YTBEpIK/ICHHbIC Ha 3aceJaHuy KadeIpbl aHaIu3a JaHHBIX U HCKYCCTBEHHOTO
3a]a4 1 TECTOB MHTEIJIeKTa (pakyIbTeTa KOMITBIOTEPHBIX TEXHOIOTHH U MPHUKIIAHON MaTeMaTHKU
OI'BOY BO «Ky6I'V», mpotokon Ne7 ot 22.03.2023 .

MeTtoandeckue yKa3aHHs MO BBIITOJHEHHIO CAMOCTOSATEIIEHOW PaOOTHI,
[ToxroToBka K TEKyIiemy YTBEp KIICHHBIE Ha 3acefaHNH Kadeaphl aHaIN3a TaHHBIX U HCKYCCTBEHHOTO

KOHTPOITIO MHTEIJIeKTa (pakyIbTeTa KOMITBIOTEPHBIX TEXHOIOTHH U MPHUKIIAHOI MaTeMaTHKH
OI'BOY BO «Ky6I'V», mpotokon Ne7 ot 22.03.2023 .
5 | IloaroToBKa IOKJIAI0B Meroauueckue yKka3zaHus Ui HOATOTOBKH 3cce, pedeparoB, KypcoBbIX pador,

YTBEPXKJICHHBIC Ha 3aceAaHNM Kadeapbl aHaIN3a JaHHBIX U HCKYCCTBEHHOTO
HHTEJJIeKTa (paKyIbTeTa KOMITBIOTEPHBIX TEXHOJIOTHH U IMTPUKIIAJHOM
marematuku PI'BOY BO «Ky6I'Y», nporokon Ne7 ot 22.03.2023 .

Y4eOHO-MeTOIMYeCKUe MaTepHalibl JUIsl CaMOCTOSITEIbHONW pPabOThl OOYYaroUIMXCs W3
YHCIIa MHBAJIHM/OB U JIMII C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 3710poBbst (OB3) mpenocrasisrores
B popMax, aJanTUPOBAHHBIX K OTPAHUYCHHUSM HX 37I0POBbsS M BOCHPUATHS UH(OPMAITIH:

JUst UL ¢ HapyIICHUSIMH 3PEHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA,

— B opme ayamodaiina,

— B mIeyaTHOM opMe Ha si3bike bpaiins.

JUnist U1 ¢ HapyIIEHUsIMH CITyXa:

— B TIeYaTHOM (opme,

— B (hopMe 2IEeKTPOHHOTO TOKYMEHTA.

JUst U1 ¢ HapyIISHUSIMH OTIOPHO-/IBUTATEIBHOTO anlapara:

— B I1e4aTHOM (opme,

— B (hopMe PIIEKTPOHHOTO JIOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBII TIepedeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
o0yJaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

C TOYKHN 3peHI/I}I HpI/IMeH}IeMBIX METOA0B I/ICHO.HBSyIOTC}I KakK TpaI[I/II_[I/IOHHBIG
WH(POPMAITMOHHO-00BSICHUTEIBHBIC JICKIIMM, TaK W WHTEPAKTHBHAs T0/ladya MaTephaia ¢
MYJIbTUMEINIHON cucTeMoil. KoMIbloTepHbIE TEXHOJOTMHM B JAaHHOM CiIydae 00eCIeuHBaIOT
BO3MOKHOCTh Pa3HOIUIAHOBOTO OTOOpaXKCHHUSI aJITOPUTMOB U JEMOHCTPAIIMOHHOTO MaTepHuaa.
TaKOG COUYCTAHHUC IIO3BOJISICT OIITUMAJIBHO HCIIOJIB30BATH OTBCIACHHOC BpeMSI )41 paCKpBIBaTB
JIOTUKY Y COJICPYKAHUE TUCITUTIIIUHBI.

Jlekyuu npeCTaBIAIOT cOO0W cUCTeMaTHYecKue 0030phI 3a/1a4 MPUKIIATHONW CTATUCTHKHU
C IoJjayeil MaTepualia B BUJI€ MPE3CHTALUH.

Jlabopamopnoe 3anamue TNO3BOJAET HAYYUTh CTYAEHTA NPUMEHATH TEOPETUYECKHE
3HAHMS TP PEIICHUH W MCCIICIOBAHUN KOHKPETHBIX 3a/1a4. JlabopaTopHbIe 3aHATHS TIPOBOISTCS
B KOMIIBIOTEPHBIX Kjaccax, MpH ATOM MpakTukyeTcs pabora B rpymnmax. [loaxom pazbopa
KOHKPETHBIX CUTYaIlMi IIMPOKO HCIIOJB3YETCS KakK MperojaBareieM, TaKk M CTYJICHTaMH MpH
IPOBEICHUH aHalU3a PE3yJIbTAaTOB CAMOCTOSTENHHONW paboThl. DTO OOYCIOBIEHO TEM, YTO B
MPOIIECCEe HCCIAEAOBAaHUS YacTO BCTPEYAIOTCS 3aJlayd, JJIsi KOTOPBIX E€IWHBIX IOAXOJO0B HE
cymectByer. Kaxias KOHKpeTHasi 3ajaya IpPU CBOEM MCCIEIOBAHMM HMEET MHOXKECTBO
MOJXO00B, a 3TO TpedyeT pa3dopa U OIEHKH IIEJION COBOKYITHOCTH KOHKPETHBIX CUTYaIIH.

JUis nui ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMU 370POBbs IIPEAYCMOTPEHA OpraHu3anus
KOHCYJIBTAIIMH C UCTIOJIb30BAaHUEM DJICKTPOHHOMN MOYTHI.



4. OuneHoYHbIE M METOAMYECKHE MATEPHAJIbI

4.1 OueHouyHble cpeAcTBA I  TeKylero KOHTPOJISI  YCIIEBAeMOCTH H
MPOMEKYTOYHOM aTTeCTAlMHU

OHGHO‘IHBIG CpeAcTBa MNMpCAHA3HAUCHBI JII KOHTPOJAd W OLCHKHU O6pa30BaTeJIBHBIX
JOCTHKEHUI 00YyYaroIMXCcsi, OCBOMBIIUX MPOTrpaMMy Y4eOHOM IUCHUIUIMHBI «MHOTOMEPHBIN
CTaTUCTUYECKUIN aHAJIU3».

OrneHoYHBIE CPEACTBA BKIIOYAET KOHTPOJbHBIE MaTepuaibl JIJs MPOBEACHUS TEKYILIETro
KOHTpOJsi B (opMe [MOMAIIHUX 3aJaHUil W BBITIOJHEHUS CaMOCTOSTENIbHON paboThl U
IPOMEKYTOUHOM aTTecTalluy B BUAY 3a4eTa.

OHGHO‘IHBIG cpeacrBa i HMHBAJIMAOB W JIUMI[ C OrPpaHUYCHHBIMU BO3MOXHOCTSAMU
3JI0pOBBS BEIOUPAIOTCS C YUETOM MX MHAMBUAYAIBHBIX MCUXO()U3NUECKUX OCOOCHHOCTEH.

— Ipu HGOGXO,Z[I/IMOCTI/I HWHBaJIMAAaM U JIMIIaM C OrpaHUYCHHBIMU BO3MOXXHOCTAMU 3J0POBbA
MIPEIOCTABIISAETCS JOMOJHUTENBHOE BpEeMs JUIsl MOATOTOBKH OTBETA HA SK3aMEHE;

— IIpU TPOBEJICHUH TPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB O0yUEHHsI MHBAJINIIOB U JIUL C
OTPaHUYEHHBIMH BO3MOYKHOCTSMHU 370POBbsI MPEAyCMaTPUBAETCS HCIOIb30BAaHUE TEXHUYECKUX
CpCacCTB, H€O6XOI[I/IMBIX UM B CBA3U C UX UHAUBUAYAJIbHBIMU OCOGGHHOCT}IMI/I;

— IIpU HEOOXOAUMOCTH JJIsi 00YHAIOIIUXCS ¢ OTPAHUYEHHBIMH BO3MOKHOCTSMH 370POBbSI
U HWHBAJIKWIOB Hponcaypa OLCHUBAHHUA PC3YJIbTATOB 06yquI/1;1 II0 AUCHUIIIIMHE MOXKET
IIPOBOAMUTHCS B HECKOJIBKO JTAIOB.

[Ipouenypa oleHUBaHUs PE3yabTATOB OOYYCHHS] MHBAJIUIOB U JIMI] C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMU 3JI0POBbSl 1O JUCHHUIUIMHE (MOAYIIO) MpeAycCMaTpHUBaeT IMpeaoCTaBICHUE
uHpopManuu B (opMax, aganTUPOBAHHBIX K OrPAaHUUYEHHUSIM HMX 370POBbS U BOCIPHUATHA
nHpopManuu:

JUist L ¢ HapyLEHUsAMU 3PEHUS:

— B TIeYaTHOM popMe YBETUICHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

Jlni U1 ¢ HapyIISeHUSIMU CyXa:

— B [1e4aTHO (opme,

— B popMe JIEKTPOHHOTO TIOKYMEHTA.

I[JIH JIAI ¢ HAPYUWICHUAMU ONIOPHO-ABUI'ATCIIBHOIO aIrlrapara:

— B TIeYaTHOM ¢opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JlaHHBIN TepedyeHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
00yJaromuxcs.

CTpyKTypa OLEHOYHBIX CPEICTB JJIs1 TeKYlIeil U MPOMEKYTOYHOM aTTeCTAlMI

Kon HaumeHOBaHHE OLICHOYHOIO CPeCTBA

Ne KounTtpoaupyemsle pa3nenbl (TeMbl) KOHTPOJHPYEeMOU Texymmii Tpovesxyrounas

n/m TUCIHILTAHBI KOMIIETeHI[HH

KOHTPOJb aTTecTamus
(nJm ee yacTH)

1 DyieMeHTapHbIe TIOHSTUSI CTATUCTUKH. OIIK-2.2, MF-1.2, YO, JIP B (1)
V3MepuTenbHble MIKATBL. BD-1.3
Pabora ¢ nanapiMu. OCHOBHBIC

2 oIepaluy HaJl CIy4asMu 1 1}\345:: g > MF-2.2, Yo, I]IP, JIP 2xB (1-3)
TI€pEMEHHBIMHU )

\ OnucarenbHbIC CTaTUCTHUKHU. OTIK-2.2, MF-1.2, Vo p *E (6.7
Koppensunonnas marpuiia MF-2.2, BD-1.3 , kB (6-
IToaronka 3akoHa OIlK-2.2, MF-1.2

4 2 - Yo, rjip, JiP OxB (8
pacupeneaeHust MF-2.2, BD-1.3 2 8
CpaBHEHHE IBYX CpPEAHUX t-KPUTEPHEM

5 JUIsl HE3aBUCUMBIX U 3aBUCUMBIX MF-2.2, BD-1.3 Yo, 17/p, JIP kB (9)

BBEIOOPOK
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Kon HaumeHOBaHHE OLICHOYHOIO CPeCTBA
Ne KonTpoaupyembie pa3zaesbl (TeMbl) KOHTPOJIUPYeMOi Texymmii TpomeskyTouHas
n/n JAUCHHIIAHBI KOMIEeTEeHIUH
KOHTPOJb aTTecTanus
(WM ee yacTu)
I'pynmmupoBka u onHO(aKTOpHAS
6 ANOVA OIIK-2.2, MF-1.2, Yo, ijip, JIiP OxB (10)
JlucnepcnoHHbBIN aHAN3 OIIK-2.2, MF-1.2,
7 MF-2.2. BD-1.3 Yo, ryjip, JIiP OxB (10)
8 Tabnwie! 9acTOT, CONPSHKEHHOCTH, MF-2.2, BD-1.3 YO, 1P, JIP KB (13)
(h7aroB ¥ 3ar0JIOBKOB
9 Hemapamerpudeckas cTaTUCTHKA ggf(l-g.Z, MF-1.2, VO, [P KB (12)
JInHeliHOE M HeIMHEHHOE OIIK-2.2, MF-1.2,
10 MOJEJTUPOBAHUE B3aUMOCBSI3EH MF-2.2 Yo, 1ip kB (13-21)
11 JIMCKpUMUHAHTHBIN aHAN3 gll;li-Zzl, MF-1.2, YO, 1P, JIP IKB(23)
12 KnacrepHslii ananus MF-1.2, MF-2.2, Yo, Iijip, JIP OkB(22)
13 JlepeBbs KinaccupuKanuu OIIK-2.2, MF-1.2, Yo, Iijip, JIP OkB(25)
DaKTOpPHBII aHaIu3. OIIK-2.2, MF-1.2,
14 MF-2.2, BD-1.3 Yo, rjip, JIiP DkB(24)
15 | Muoroveproe mxariporaie, MF-1.2,BD-1.3 | YO, [[qP,JIP | 9xB(27)
KaHOHMYCCKHI aHAJIN3

Cokpanienus:

YO — ycrueii ompoc, [[/[P — mnpoBepka camocTosiTeabHOU, KP —

KOHTpoJbHas padora, JIP — maboparopnas padora, KB — sk3amMeHaIMOHHbIE BOIIPOCHI

IToxa3aTenu, KpUTEPHHU U IIKAJIA OLEHKH ¢(POPMHUPOBAHHBIX KOMIIETCHIIMI

Koa m
HAaHMeEHOBaHHE
HHANKATOPA
KOMIIETEHIIMH

OIlK-2.2
dopmynHpyer
TUIOTE3bI,
MJIAHUPYET U
BBITIOJIHSIET
HKCIIEPUMEHTHI,
oOpabatsiBaeT 1
UHTEPIPETUPYET
MOJIy4YEHHBIEC JaHHbIE
C UCTOJIb30BaHUEM
CHelHaTU3UPOBAHHOT
o I1IO

CooTBeTcTBHE ypOB]—[eﬁ OCBOCHHUHA KOMIICTCHIIMH IJIAHUPYEMbIM pe3yjabTaTaM
06y‘-leﬂﬂfl N KPUTEPUSAM UX OLICHUBAHUSA

MOPOTrOBbI

0a30BbIii

NMPOJABHHYThINH

Onenka

YA0B/1€TBOPUTEIBHO /
324YTEHO

Xopouo / 3a4TeHo

OTan4yHO / 32aYTEHO

3HaeT OCHOBHbIE
MIPUHIIMIIBI
TUTAHUPOBAHUS
JKCIIEPUMEHTA U
STaIbI
CTaTHUCTUYECKOTO
aHanm3a.
Moxet npoBecTi
IIPOCTOM
AKCIIEPUMEHT 10
3a/IaHHOMY TUTaHY
(mampumep, t-
KpUTEpUH,
0THO(DaKTOPHBIH
ANOVA) n
MMOCTPOUTH Oa30BbIE
rpaduKu ¢ IOMOUIBIO
[10.

YMeeT caMOoCTOsTENb
HO (OPMYITHPOBATH
MIPOCTHIC TUIIOTE3HI,

noadupaTe u
MPUMEHSITh METOJIbI
TJTAaHUPOBAHUS
IKCIIEPUMEHTOB U
CTaTUCTUYECKON
npoBepku (ANOVA,
perpeccusi).
Mo:keT KOppEKTHO
UHTEPIPETUPOBATH
MOJTy4YeHHBIC
pesynbTaThl (p-value,
JIOBEpUTEIbHBIE
WHTEPBAJIbI) U
MIPEJICTaBIATh UX B
BU/JIE OTYETOB.

Bnaneer naBbikaMu
KOMILJIEKCHOTO
TUTAHUPOBAHUS
UCCIJIETOBAHMUS:

BBIJIBUTAET U
MIPOBEPSIET CIOKHBIE
THIIOTE3HI,
KOMOWHHUPYET METOIbI
(Hampumep,
IUTAHUPOBAHKE
HKCIEPUMEHTA C
MOCIEAYIOLUIUM
PerpecCuOHHBIM
aHAJTM30M).
CrniocobeH mpoBOJIUTH
TITyOOKYIO
MHTEPIPETAIHIO
pe3yNbTaToB,
OLIEHUBATh
OTpaHUYEHUSI METOJIOB
1 GOpPMYIHUPOBATH
coJiepKaTeNbHbIe
BBIBO/IBI.
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Kon n
HauMeHOBaHHE
HHANKATOPA
KOMIIETeHIINH

MF-1.2 ITpumensier
COBPEMEHHBII
MaTeMaTHIEeCKUH
amnmnapar TeOpuu
BEPOATHOCTEMN IJIsI
HCCICA0BaHUS
METOJIOB U MOoJejel
MAIInHHOTO
o0yJeHus

CooTBeTcTBHE YPOBHEH 0CBOCHHS KOMIIETCHIMH IJIAHAPYEMBbIM pe3y1bTaTaM
00y4YeHHUs] 1 KPUTEePHUsIM MX OlleHHBAHUSI

MOPOTOBbIi

0a30BbIii

NMPOJABHHYTHI|

Onenka

YA0BJIEeTBOPUTEJIBLHO /
3a4YTEHO

Xopoo / 3a4TeHo

OTJHNYHO / 32a4YTEHO

3HaAeT OCHOBHBIE
MOHSTUS TEOPUU
BEPOSATHOCTEHN U
MaTeMaTU4eCKON
CTaTHCTUKH
(pacnpenenenus,
IIPOBEpKa TUIIOTE3,
KOPpEJSILUS).
MoeT NpUMEHUTD
CTaHJapTHbHIC
Kputepuu (t-
KpUTEpUH,
KOPPEJISIHIO) JJIs
aHaJlM3a JaHHBIX TI0
UHCTPYKLHUU.

YMeeT npuMeHsITh
BEpPOSITHOCTHO-
CTaTUCTUYECKUN
anmnapar JAJisl OL[EHKU
MapaMeTpOB MOJIEIIEH,
aHaJIn3a ux
aJICKBaTHOCTHU U
CpaBHEHUS
ITOPUTMOB
(cpaBHEHHME MOJIENEH
perpeccuu, OLEeHKa
KauecTBa
KJaccuukanun).
MoxeT UHTEPIPETUPO
BaTh PE3yJIbTaThI
CTAaTUCTUYECKOTO
aHaJlIM3a B KOHTEKCTE
3agag UU.

Bnaneet HaBRIKAMU
CaMOCTOSITEILHOT'O

BBIOOpA ¥ IPUMEHEHUS

CII0KHOTO
MaTeMaTH4YeCKOro
ammapara (Teopust

nHpopmanuu,

HemapaMeTpuyecKas

CTaTUCTHUKA) IS
UCCJICIOBAHUS,
MoauUKaIIu 1
pa3paboTKU HOBBIX
anroputmMoB MO.

MF-2.2 ITpumensier
0aifeCOBCKHE METO/IbI
OLICHUBAHUS U
OaifecoBCKUe
MHTEPBAJIBI JISI
pelieHus 3aaa4
CTaTUCTUKHU U
IMOCTPOEHUS MOJIEIIEH

3HaAeT OCHOBHBIE
TIPUHIIHAITBI
0aiiecoBCKOTO
noaxoja (TeopeMa
Baiieca, anpuopHoe u
anoCTepUOPHOE
pacripezicyiecHue).
Mo:xeT npUMEHUTh
dbopmyny baiieca mis
PEIICHUS TPOCTHIX
3ajad.

YMeeT npuMeHsITh
0aifeCOBCKHE METO/IbI
JUTSL OLICHUBAHUS
MapaMeTpoOB MOJIEIIEH
(GaitecoBckas
JMHEHAs1 perpeccust)
Y TIOCTPOEHUS
JIOBEPUTEIBHBIX
MHTEPBAJIOB.
MoxeT UHTEPIIPETUPO
BaTh Pe3yJbTaThl
0aifecoBCKOTO
aHaJIM3a U CPaBHUBATh
WX C KIIACCUYECKHUMH
MOJIXOJJaMHU.

Brnaneer HaBeIKaMu
MTOCTPOCHHUSI U OIICHKU
CIIOKHBIX
0alieCOBCKUX MOJIEcH
(nepapxuveckue
MOJICTIN.
Cnioco6eH MpUMEHSITh
0aileCOBCKHI IMOAXO0/
JUTSL PEIICHUS
CIIOKHBIX,
HECTaHJIAPTHBIX 3a]1a4
aHaJIn3a JaHHBIX U

COo3aaHus agaliITUBHBIX

CHUCTECM.

BD-1.3 Ilpumensier
METO/bI TIOHM>KEHUS

3HaeT OCHOBHEBIE
LIETU U METOBI

YMeeTr NpuMeHsTh
pas3IUYHbIC METO/IbI

Bnaneer HaBbIKamMu
CPaBHHUTEIBHOTO

pa3MepHOCTH AJIs MOHMKEHUS MTOHMKEHUS aHanu3a 1 BeIOOpa
MIEPBUYHOMN pa3MepHOCTH pa3MepHOCTH ONTUMAJIBHOIO METO/1a
HMHTEPIpPETALUU U (DakropHblit ananu3, | (DakTopHBI aHATH3, [IOHMKECHUSA
BU3YyaJu3aluu Knacrepnsliii ananus, MuoromepHoe pa3MEpHOCTH ISt
MHOTOMEPHBIX MHO). LIKAJIMPOBAHUE) il | KOHKPETHOM 3a7auu u
JAHHBIX MoxeT npuMEeHUTh MIPEABAPUTEIIBHOTO THIA TAHHBIX.
OJIMH U3 METOJIOB 110 aHanmusa, CrniocobeH npoBOJUTH
WHCTPYKUUU JUISt MHTEpIIpETALUU U yrayOIeHHYIO
BU3yaJIU3aluu BU3YalIU3aluu COZIEpKATEIBbHYIO
JTAHHBIX. MHOT'OMEPHBIX HMHTEPIPETALUIO
JAHHBIX. pE3yJIbTAaTOB

12




CooTBeTcTBHE YPOBHEH 0CBOCHHS KOMIIETCHIMH IJIAHAPYEMBbIM pe3y1bTaTaM
Kon n 00yueHHsl U KPUTEPUSM UX OIleHUBAHUS
HAMMEHOBAHME MOPOTOBbIi | 0a30BbIH | NMPOJABHHYTHI|
MHIMKATOPA Ouenka
YaoBieTBOpUTEIBLHO /
KOMIETEHIMU A P Xopoiuo / 32a4TeHo OT.IM4HO / 324TeHO
3a49YTEHO
MO3KEeT OLIEHUTh U (Hammpumep,
CPaBHUTH PE3YJIbTATHI, UHTEPIPETUPOBATH
MOJTyYEHHBIC Pa3HBIMU | (PaKTOPHBIC HATPY3KH)
METOJAMU. Y UHTETPUPOBATH 3TH
METObI B
KOMILJICKCHBIN aHalIu3
JIaHHBIX.

CooTBeTcTBHE KYypPCOBBIX PA00T HHAMKATOPAM KOMIIEeTeHIUIA

Tema Nuauxkarop
CraTucTuueckuii aHainu3 BTOPUYHOTO PhIHKA OT€YECTBEHHBIX aBTOMOOMIIEH ¢ OIIK-2.2
(dakTopHu3alyel NpoCTPaHCTBA KOJMYECTBEHHbBIX PU3HAKOB.
MHoroMepHBbIi aHAJTU3 BTOPHYHOTO PhIHKA aBTOMOOUJICH HHOCTPaHHOTO MF-1.2
MIPOM3BO/JICTBA C KJIACTEpHU3aIMell MPOCTPAHCTBA KOJTUYECTBEHHBIX MPU3HAKOB
[Tporuo3upoBaHue 3apabOTHOM MIATHl COTPYAHUKOB KOMITAHUU METOIaMH BD-1.3
PErpecCHOHHOTO aHan3a
OO0mue TuHeWHbIe MOIENTH Kak 0000IIeHNe PETPECCHOHHOTO aHAIH3a OIlK-2.2
OO0mue Moen TUCKPUMIUHAHTHOTO aHalIn3a KaK METO TUCKPUMUHAIIIH C MF-2.2
KaTeropruaJIbHBIMU MIEpEMEHHBIMU
[To3uuMOHHBIN aHAJIN3 KaK METOJT OLIEHKH COIJIACOBAHHOCTH 3KCIIEPTOB MF-1.2
AHanM3 5KOHOMUYECKOU JeATETHHOCTH OAaHKOB METOJIAMA MHOTOMEPHOTO MF-2.2
aHaJm3a
Amnanu3s 3¢()eKTUBHOCTH BY30B METOJIaMH MHOTOMEPHOT'O aHaJI13a OIlK-2.2
Meron rnaBubix komnoHeHT B cpefax STATISTICA, R, npeumyiiectsa u MF-1.2
HEJO0CTaTKU
®akropusiii ananu3s B cpenax STATISTICA, Python, R, npenmymiectsa u BD-1.3
HEJOCTaTKU
Knacrepusiii ananus B cpenax STATISTICA, Python, R, npeumymectBa u MF-2.2
HEJOCTaTKU
Hepesbs knaccudukanuu B cpenax STATISTICA, Python, R npeumymiectsa u MF-1.2
HEJOCTaTKU

B pe3ysbTaTe CTyJ€HT MOJY4YUT:

- Haseiku pabotsl ¢ maremarudeckum coprom (STATISTICA, Python, R)

- TloHmmanwue, Kak METOIbl MHOTOMEPHOT'O aHAJIN3a MPUMEHSIOTCS B PEIICHUH
MPUKJIAHBIX 3a/1a4

- Tlonmmanwue, Kak METOJIBI KiTaccupUKAIK, mpuMeHsiembie B MU ucnonb3oBanch B
MHOTOMEPHOM aHaJIN3e
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3a4eTHO-IK3aMEeHAIHOHHbIE MAaTepUAJbl [Jsl MPOMEXKYTOYHOIH  aTTecTalUu
(3K3aMeH/3a4€T)
IIpumepHbIii NepeyeHb BONMPOCOB K IK3aMeHY (MepeyeHb KOMMETEeHIHH)
1. HWuctpymenTs! muist pabotsl ¢ ganabivu (OI1K-2.2, MF-1.2)
Crtpykrypa 31ekTponHo# Tadbmuisl (MF-2.2, MF-1.2)
OcHOBHBIE OTlepaliuy HaJl IepeMeHHBIMU | citydasimu (MF-2.2, MF-1.2)
OcHosHble onepanuu ¢ Tabnunamu nanubeix (OI1K-2.2, MF-1.2)
JByxmepHas u TpexmepHas rpadpuka (MF-2.2, BD-1.3)
Onucarensubie cratuctuku (MF-2.2, BD-1.3)
Koppensunonnast marpunia (MF-2.2, BD-1.3)
[loaronka 3akona pacupenenenus (MF-2.2, MF-1.2)
t-kputepuii cpaBuenus cpeanux (OIMK-2.2, MF-1.2)
0. I'pynmupoBka u omHodakropras ANOVA, nucnepcuonHsli ananus (MF-2.2, BD-

S0 XN LR WD

1.3)

11. Henmapamerpuueckas koppemsiuus (MF-2.2, MF-1.2)

12. Hemapamerpuueckue meroas! cpaBaenus (MF-2.2, MF-1.2)

13. Tabmuipl yacToT, KpoccTadysuu, ¢hiaaros u 3aronoBkos (OI1K-2.2, MF-1.2)

14. Jluneiinas perpeccuonHas moaens (MF-2.2, BD-1.3)

15. Monynbs muoxxkectBeHHast perpeccus (OI1K-2.2, MF-2.2)

16. Jluneapusyromnue npeodpazosanus (OI1K-2.2, MF-2.2)

17. Monenu 6unapubix oTkinkoB (OIIK-2.2, MF-1.2)

18. Onucanne moayns Henuneiinoe onenuBanue (OI1K-2.2, MF-2.2)

19. OkcnonennuaneHas perpeccust (MF-2.2, MF-1.2)

20. Kycouno-nuneiinas perpeccus (MF-2.2, BD-1.3)

21. Omnpenenennas nosb3oBatenem perpeccust (MF-2.2, MF-1.2)

22. Knacrepnsriit ananms. Onucanue moayist Knacrepusriii ananus (OIIK-2.2, MF-1.2).

23. JluckpuMmuHaHTHBIM aHanu3. Onucanue moxynst JuckpumunaHTHbIN aHanu3 (MF-
2.2, BD-1.3)

24. 3anmada dakropHoro ananuza. Omucanue moayns @akropusiit ananus (OI1K-2.2, MF-
2.2)

25. JlepeBss knaccudukamun (MF-2.2, MF-1.2)

26. 3amaya kKaHOHHWYECKOTO aHanu3a. Onucanue Mmetona. Moaynb KaHoHn4eckuil aHamus
(MF-2.2, BD-1.3)

27. MHoroMmepHoe mKainupoBanue, kaHonndeckuit anamm3 (OI1K-2.2, MF-2.2)

4.2. TunoBble KOHTPOJIbHbIE 32J]aHUSI WIH HHbIe MAaTepHaJibl, HEOOX0AUMbIe JJIf
OLICHKM 3HAHWIi, YMEHUil, HABBIKOB M (MJH) ONBITA [JEATEJbHOCTH, XapaKTEePHU3YHIIHX
sTanbl GOpMHUPOBAHUA KOMIIETEHIUI B MPoLecce 0CBOeHMsI 00pa30BaTeJIbHOM NMPOrpaMMblI

ITo Teme: DiieMeHTAPHBbIE NOHATHA CTATHCTHKH
Kontpoasnsie Bonpocsl (OI1K-2.2, MF-2.2):
1). laiiTe onpeneneHre MaTeMaTHUYECKOTO OKUIAHUS, TUCIIEPCUN, METUAHbl, MOJIBI U T.J.
2). Kakue n3mepurenbHble MIKaIbl Bbl 3HAETE?
3). Uem oTimyaeTcs mkajia HAUMEHOBAHHUH OT TTOPSIIKOBOM IIIKAJTBI?

ITo Teme: PadoTa ¢ JaHHBLIMH.

KonTtpoasnsie Bonpocsl (MF-1.2, BD-1.3):

1). Kakue criocoOb1 cymectBytoT o0benuaeHus Tabmuir B STATISTICA?
2). Kak ocyiiecTBUTh NEPEKOAUPOBKY IEPEMEHHBIX, 3a4EM OHA HY)KHa?
3). Kakue cymecTByOT ClIOCOOBI paHKUPOBAHUS 3HAUYCHUN TTEPEMEHHOMN ?
4). Kak peannsoBana coptupoka nepemeHHbIX B STATISTICA?
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IIo Teme: OCHOBHBIE CTATHCTHKHU, KOPPEJISIMUOHHBIA aHAJIN3, MOATOHKA 3aKOHA
pacnpenenenus (OIIK-2.2, BD-1.3):

1). Kakue MeTonbl noaronku pacnpeaenenuil peannsosansl B STATISTICA?

2). Onumurte TMOCIEAOBATEIbHOCTh JICMCTBUH NJIi  OLIGHKHM B3aWMMOCBSI3ed |
copMyIUpYyHTE HYJIEBYIO TUTIOTESY.

ITo Teme: t- KpuTEpUil CPABHEHHUA CPEAHUX

KonTposabubie Bonpocbl (MF-1.2, MF-2.2):

1). B xakux ciydasix peKOMEHI0BaHO IPUMEHEHHUE t-KpuTepus?
2). Kakue Mmogudukaruu t-kputepus Bbl 3HaeTe?

3). Ilouemy MeTO1 Ha3bIBAETCSI MApaAMETPUUECKUM ?

ITo Teme: OnHO(MAKTOPHBI AN CTIEPCHOHHBIN AHAJIN3.
KonTtpoabusie Bonpocsl (OI1K-2.2, BD-1.3):

1). B xakux ciy4asx peKOMEHI0BaHO IPUMEHEHHUE t-KpuTepus?
2). Kakue Mmoguduxaruu t-kputepus Bbl 3HaeTe?

3). Ilouemy MeTO1 Ha3bIBAETCSI MApaAMETPUUECKUM ?

ITo Teme: {ucniepCHOHHBIN aHAIH3.

Kourtpoasubie Bonpocsl (MF-1.2, BD-1.3):

1). Kakyro OCHOBHYIO CTaTHCTUYECKYIO 33auy pelIaeT AUCIIEPCUOHHBIN aHaIu3.

2). Kakue npenmyiiecTBa TUCTIIEPCHOHHOTO aHAIKM3a Mepe/l t-KpUTEPHUEM.

3). Cyli1ecTBYIOT JIM OTPAaHUYECHUSI B TPUMEHEHUH JIMCIIEPCUOHHOTO aHaIN3a, €Clv J1a, TO
NEPEYUCIIUTE UX.

ITo Teme: Hemapamerpuyeckasi CTaTUCTUKA.

KonTtpoasnsie Bonnpocsl (MF-2.2, BD-1.3):

1). [lepeunciure k03P GUITUESHTH HEMAPAMETPUUECKOU KOPPEIISIIIH.
2). Korna npumensiercs kputepuii Manna-YutHu?

3). Korna npumensiercs kputepuii Kpackena-Yosmmuca

ITo Teme: TaGauUBbI 4ACTOT, CONPAKEHHOCTH, ()JIATOB U 3ar0JI0BKOB.

KonTtpoasnsie Bonpocsl (OITK-2.2, MF-1.2, BD-1.3):

1). B kakux ciaydasx 1enecooopa3Ho MpUMEHEHHE TaOIuI] YacToT.

2). Uto Takoe Tabiuia COnpsKeHHOCTH?

3). Kak npu mnomomu Tabnuil CONPSHKEHHOCTH MCCIEA0BAaTh 3aBUCHMOCTb MEXAY
KaTeropuallbHBIMHU MIEPEMEHHBIMU ?

ITo Teme: AHaJIN3 B3aMMOCBSA3H MeK1Yy IPyNIaMu nepeMeHHbIX.
KonTtpoabusie Bonpocsl (OI1K-2.2, MF-1.2, BD-1.3):

1). Uto Takoe kaHOHUYECKasi KOppemsuus?

2). Uto Takoe KaHOHUYECKHUI KOPEHb?

3). Kakum o6pazom omnpenensercss 3HaUMMOCTh KAaHOHUYECKOM Koppensauuu?

ITo Teme: JInHeliHOE M HEJIMHEHHOE MOJEJTHPOBAHNE B3aMMOCBSA3EH.
KonTpoabusie Bonpocsl (OI1K-2.2, MF-2.2, BD-1.3):

1). Uto Ha3bIBa€TCS OTKIUKOM, MPETUKTOPOM?

2). Kak mocTpouTh cucteMy HOpMaJIbHBIX YPaBHCHH?

3). Kak orieHuTH HalpaBlIeHUE U BKJIaJ IPEAUKTOPOB B 3HAUEHUE OTKIIMKA?
4). llepeuncnuth TMHEApU3yIOMHKE MpeodpazoBanus. J{Jis 4ero oHu HYKHBI?

ITo Teme: MeToabl KiIaccupukanuu ¢ 00y4eHueM.
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KonTtpoasnsie Bonpocsl (MF-1.2, MF-2.2, BD-1.3):

1). [Touemy muCKpUMHHAHTHBIA aHAJU3 HAa3bIBACTCS KiacCUdUKaIs ¢ 00ydeHuem?
2). IlocraHoBKa 3ajau JUCKPUMUHAHTHOTO aHanu3a?

3). Kakue orpannyeHus CymecTBYIOT Ha IEpEeMEHHbBIE?

4). Jlns 4ero Hy>KHA CTAaTUCTHKA JIIMOAa Y UiKca.

ITo Teme: KnacrepHuniii anann3

KonTtpoabusie Bonpocsl (OI1K-2.2, MF-1.2, MF-2.2):

1). Yem oTnuyaercst TMCKPUMUHAHTHBIN aHAJIU3 OT KJIACTEPHOTO?
2). [locTanoBKka 3a7a4u KJIaCTEPHOTO aHaIn3a?

3). Kakue orpannueHus CyniecTBytoT Ha IEPEMEHHbIE?

4). Kak ornieHnBaeTcst KA4YeCTBO KJIacTepU3aIiy.

ITo Teme: [depeBbsi Kiaaccupuramum.

KonTtpoasnsie Bonpocsl (MF-1.2, MF-2.2, BD-1.3):

1). OTnuvme MeTosa OT IPYTruX METOIOB KilaccupuKamu
2). Kak crpoutcs OMHapHOE JEpEeBO

3). Urto Takoe 1ieHa IpaBUILHOM Ki1acCH(UKAITII

ITo Teme: DaKTOPHBIH aHAJIN3.

Kontpoasnsie Bonpocsl (MF-2.2, BD-1.3):

1). [TocTanoBka 3agaun pakToOpHOTO aHAIH3A?

2). Kakue orpaHn4eHus CyLECTBYIOT HAa IEPEMEHHBIE?

3). Iy yero nmpeaHa3HaueH METO KaMEHUCTOM ochinu, Kputepuii Kaiizepa?

4). KakoBo npeana3HayeHue GaKTOPHBIX HATPY30K?

ITo Teme: MHOroMepHoe MIKAJUPOBAHNE, KAHOHUYECKUI aHAJIN3

Kontpoasnsie Bonpocsl (MF-1.2, BD-1.3):

1). Llems MHOTOMEPHOTO IMIKATHPOBAHUS?

2) 4eM OTIMYAeTCs KAHOHWYECKUI aHalIM3 OT MHOYKECTBEHHOTO KOPPENSLIMOHHOTO
aHanuza’?

3). OCHOBHBIE NPEANIOI0KEHNE MHOTOMEPHOIO HIKATUPOBaHUS?

KpuTtepun BpicTaB/IeHHsI OLICHOK Ha DK3aMeHe

OlLleHKa «OTINYHOY:

— CHCTeMAaTU3UPOBAaHHbBIC, [NTyOOKHE 1 TIOJHBIC 3HAHUS 110 BCEM pa3/ienaM AUCHUILUINHBI, a
TaKXe [0 OCHOBHBIM BOIIPOCaM, BBIXOISALIUM 32 IPEeNbl yUeOHOM MPOrpamMMmBl;

— TOYHOE HCIOJIb30BAHUE HAYyYHOW TEPMHMHOJIOTMM CHCTEMAaTU4YECKHM TI'PaMOTHOE H
JIOTUYECKH NPAaBUIBHOE U3JI0KEHUE OTBETA HAa BOIIPOCHI,

— 0Oe3ynpe4yHoe BIAJCHHE WHCTPYMEHTapueM Yy4eOHOM AWUCIUIUIMHBI, yYMEHHE €ro
3¢ (eKTUBHO UCMOIB30BaTh B IOCTAHOBKE HAYYHBIX U IPAKTUYECKUX 3a/1a4;

— BBIpa)KEHHAsI CIIOCOOHOCTh CAMOCTOSITETILHO U TBOPUYECKU PEIaTh CIIOKHBIEC MTPOOJIEMBbI
Y HECTAHJAPTHBIC CUTYALNH;

— TOJHOE U TIyOOKOe YCBOEHHE OCHOBHOM M JIOTIOJHUTEIBHOW JIUTEpaTyphl,
PEKOMEHI0BaHHOW y4eOHON TPOrpamMMoOii 1O JUCITUTUTHHE;

— YMEHHUE OPHEHTHPOBATHCS B TEOPUAX, KOHUENIUAX W HANpPaBICHUSAX AUCLUIIMHBI U
JaBaThb UM KPUTHYECKYIO OLIEHKY, HCIIONIb3Yys HAy4YHbIE TOCTHKEHUS APYTUX NUCLUIUINH;

—TBOpUYECKAsi CaMOCTOATENbHAs paboTa Ha NMPaKTHUYECKUX/CEMHUHAPCKUX/Ta00paTOPHBIX
3aHATUSAX, AKTMBHOE Y4YacTHE B TIPYNIOBBIX OOCYXICHMSX, BBICOKMH YPOBEHb KYJIbTYpBI
WCITOJTHEHMS 3aJJaHuUi;

— BBICOKMH YypPOBEHb C(OPMHUPOBAHHOCTH 3asBIECHHBIX B paboueil mporpamme
KOMIIETECHIIUM.

OlLeHKa «XOpOIIO»:
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— JI0CTATOYHO IMOJIHBbIE U CUCTEMATU3UPOBAHHBIC 3HAHUS 10 TUCHUILIIUHE;

— YMEHHME OpPHUEHTHUPOBATbCA B OCHOBHOM TEOPHUAX, KOHIEMUMUAX M HANPABICHUIX
JUCLUILIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

— HCIMOJIb30BaHUE HAYYHOW TEPMHMHOJOTHH, JIMHTBUCTHUYECKH U JIOTMYECKHU NPABHIIBHOE
U3JI0’)KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIeaTh 000CHOBAHHBIE BBIBOBL;

— BJIAJICHUE UHCTPYMEHTAPUEM I10 JUCUUIUIMHE, YMEHHUE €0 UCIOJIb30BaTh B IOCTAHOBKE
U pEUICHUH HayYHbIX U PO(ECCUOHATBHBIX 3a/1a4;

— YCBOCHHE OCHOBHOW W JOIOJIHUTEIBHOW JIUTEPATYphl, PEKOMEHIOBAHHOW Y4eOHOM
porpamMMoil Mo JUCHHUILIINHE;

— caMmocTofATeJbHas paboTa HA MPAKTUYECKUX 3aHATHSAX, y4yacTHE€ B TPYHIOBBIX
00CYXJIEHUSX, BRICOKUI YPOBEHb KYJIBTYPhI HCIIOTHCHHSI 3a/1aHUN;

— cpenHuil ypoBeHb CGOPMHUPOBAHHOCTH 3asBIEHHBIX B pabodell mporpamme
KOMIIETECHIIU .

O1neHKa «yI0BIETBOPUTEIBHOM:

— IOCTAaTOYHBINH MUHUMAIbLHBIN 00bEM 3HAHUN 0 TUCIUIIINHE;

— YCBOCHHE OCHOBHOM JIUTEPATypPhl, pPEKOMEHI0OBAHHOW Y4€OHOH TPOrpamMmoii;

— YMEHHE OpPHUEHTHPOBATHCS B OCHOBHBIX TEOPHUAX, KOHIEMIUSAX M HAIMpPaABICHUAX IO
JUCLHUIIJIMHE U JaBaTh UM OLICHKY;

— HCMOJIb30BaHUE HAYYHOW TEPMHUHOJIOTHH, CTUIMCTUUYECKOE U JIOTHYECKOE H3JI0KEHUE
OTBETAa Ha BOMPOCHI, YMEHHUE JIeTaTh BBIBObI O€3 CYIIIECTBEHHBIX OIIMOOK;

— BJAQJICHWE WHCTPYMEHTapueM y4eOHOW IUCIUIUIMHBI, YMEHHUE €ro HCIOJIb30BaTh B
pEeUIEHUN TUIIOBBIX 3a/1a4;

— YyMEHHE N0J1 PyKOBOJICTBOM IPENOAaBaTENsl pellaTh CTAaHJAPTHBIC 3a/1a4U;

— paboTa 1moj; pyKOBOJCTBOM IperojaBaTelis Ha MPaKTUYECKUX 3aHATHUAX, JOMYCTUMbII
YPOBEHb KYJIbTYPhI UCTIOTHEHUS 3a/IaHUI;

— JIOCTAaTOYHBI MUHUMAJIBHBIA YPOBEHb C(OPMHPOBAHHOCTH 3asBICHHBIX B paboueii
IIporpamme KOMIIETEHLIUHN.

OneHKa «HEeyAOBIETBOPUTEIBHO:

— (pparMeHTapHbIC 3HAHUS 110 TUCLIHUTLIHHE;

— OTKa3 OT OTBETA (BBIOTHEHUS TUCHEMEHHON PaboThI);

— 3HAHME OTACIBHBIX HCTOYHUKOB, PEKOMEHIOBAHHBIX YUEOHOW MpPOTrpamMMoOi IO
JUCLHUTIIINHE;

— HEyMEHHE UCIO0JIb30BaTh HAYUYHYIO TEPMUHOJIOTHIO;

— HAJIM4HE TPYOBIX OMHOOK;

— HU3KUHN YPOBEHb KYJIbTYpPbI UCIIOJIHCHUS 3a/JaHUN;

—HU3KUNA YPOBEHB CHOPMUPOBAHHOCTH 3asIBJICHHBIX B pab0veil mporpaMme KOMITETCHITHH.

®opMupyeMble KOMIIETCHIIUH:
— OIIK-2 CriocoGeH mpoBOIUTH 101 HAYYHBIM PYKOBOJICTBOM MCCIIEIOBaHHE HA OCHOBE
CYIIECTBYIOIUX METOJIOB B KOHKPETHON 001aCTH MPO(EeCCHOHATIbHON AEATENbHOCTH
— MF-1 CniocobeH npuMeHSTh COBPEMEHHYIO TEOPETHUECKYIO MaTEMATUKY IS
pa3pabOTKH HOBBIX AJITOPUTMOB U (POPMYIMPOBAHUS NEPCHIEKTUBHBIX 3a1au MU
— MF-2 CriocobeH nmpuMeHsITh 6alieCOBCKUN TOIXO/ ISl IOCTPOSHUS BEPOSTHOCTHBIX
MOJIEIEN aHAJIN3a HEONPEEIEHHOCTH U CO3JJaHusl alafnTUBHBIX cuctem MU
— BD-1 CniocoGeH ocyIecTBIATh HOUCK COOP OUMCTKY M NMPEBAPUTEIbHbIN aHAIN3
TaHHBIX

OneHouHble CpeACTBA [UIsl HMHBAIUAOB M JHI C OIPAaHUYCHHBIMU BO3MOYKHOCTSMH
3JI0pOBbsI BHIOUPAIOTCA C YU€TOM UX MHAMBHUIYaTbHBIX ICHXO(PU3MUECKUX 0COOEHHOCTEH.

— IIpY He0OXOAMMOCTH UHBAIMAM M JINLIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 37J0POBbS
IIPENOCTABIIACTCA JOMOJHUTEIBHOE BPEMS U1 IOArOTOBKY OTBETA HA DK3aMEHE;
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— IIpU TPOBEJICHUH TPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB O0YyUEHHsI MHBAJINIIOB M JIULL C
OTPaHMYCHHBIMH BO3MOYKHOCTSIMH 3I0POBbBS IIPEAYCMAaTPUBACTCS MCIIOIb30BAHNE TEXHHUUECKHUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBUIYATbHBIMH OCOOCHHOCTSIMU;

— TIpY HEOOXOIUMOCTH ISl 00YYAIOMINXCS ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSMH 370POBbSI
U MHBAJIUAOB TNpOIEaypa OLCHMBAHUS pPE3YIbTaTOB OOYYEHHUS IO JUCLHUIUIMHE MOXET
IPOBOANTHCS B HECKOJIBKO ATATIOB.

[Iponenypa oneHMBaHUSI PE3yJIbTATOB OOYUYEHHsI WHBAIMUIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI IO AMCLUITIMHE MPEIyCMaTPUBAeT MpeaocTaBIeHe HHpopManuu B
¢dopmax, afanTUPOBaHHBIX K OTPAHUYCHUSAM UX 370POBbSI M BOCHPUATHS UH(OPMAIIIH:

JU7st UL ¢ HapyIICHUSIMH 3PEHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMH CITyXa:

— B TIeYaTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst U1 ¢ HapyHIIEHUSIMH OTIOPHO-/IBUTATEIILHOTO anlapara:

— B I1e4aTHO (opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JIaHHBINA TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
00yJaronuxcs CTy/ICHTOB.

4.3. Meroanueckue YKa3aHMsl M0 OPraHM3aluM JadopaTopHbBIX padoT Mo
pucnumnnHe. [IpumepHble 3a1aHusA 1a00paATOPHBIX padoT

4.3.1. O0mue cBereHUs

Ob6pasoBatenbHast mporpaMma: MIcKycCTBEHHBIH MHTEIICKT U aHAJIMTUKA TaHHBIX

Huctuminna: «MHOTOMEpHbIHA CTAaTUCTUYECKUN aHAIIN3.

Bun obecneuenus: [lposenenue nadopaTopHsIX padoT.

YcioBust MpUMEHEHUSI:

— Kypc paccunTan Ha cTyAeHTOB 3-T0 rojia 00y4eHHS.
— Texanueckoe obecnieuenue: maker STATISTICA, Python, R
— Hcnonp3oBaHKe OTKPBITHIX 1aTaCETOB U OUOIHOTEK.
4.3.2. llean, 3aga4u 1 0:KUJaeMble
Hemu:
— 3akpernieHrue TEOPETUUECKUX 3HAHUM Ha MPAKTHUKE.
— PasBuTHe HaBBHIKOB NMPOBEACHHS aHAIN3a NaHHBIX B cpemax makeT STATISTICA, Python, R

— TllogroroBka K peUICHWIO 33a]a4 aHalu3a JaHHBIX B Pa3IMYHBIX OONACTSIX, BKJIIOYAS
WHYCTPUIO, SKOHOMHKY, MEIUIMHY U JIp.

3anauu:

1. O06ecneynTs CTYICHTOB CTPYKTYPHPOBAHHBIMH JIA0OPATOPHBIMH padOTaMH.
2 [IpenocTaBUTH JOCTYI K HEOOXOAUMOMY IPOrPAaMMHOMY 00ECTIICUEHHIO.

3. [TokazaTs mprMep BBITTOTHEHUS JTa0OPaTOPHOUN pabOTHI

4 Opranu3oBaTh NPOBEPKY U OOPATHYIO CBS3b MO BHIMOJIHEHHBIM paboTaM.

4.3.3. O:xxnaemMble pe3yJbTaThl:
- YMeHue NpUMEHSATh METOIbI MHOTOMEPHOI'O AaHAJIN3a HAa PAKTHKE.
- Hagpiku pa6otsl ¢ maketom STATISTICA, si3p1kamu mporpammupoBanus Python, R

- OmnpIT PEIICHHUA MTPAKTUYCCKUX 3aJa4 MHOI'OMEPHOTO aHAJIM3a B PAa3JIMYHBIX OTpacCIax.
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4.3.4. IllpumepHble adopaTopHblie 3aannst. CoOTBeTCTBHE 32/IaHUI U
¢dopmMupyeMbIX KOMIIETeH NI

3amanue 1. IlpousBecTH OCHOBHBIE ONEpAlMM HAJ TEPEMEHHBIMHU U CIy4asMHU [0
IPEJICTaBICHHBIM (ailiaM JaHHbBIX

3ananue 2. [locTpouts AByXMEpHBIE rpaUKy MO MPEICTABICHHBIM (ailiaM JaHHBIX

3aganue 3. BpIUMCIUTH OMUCATENbHBIE CTATUCTUKH, MPOCUYUTATH IMAapaMETPUYECKUE U
HenapaMeTprueckas Kod(hGUIMEeHTHI KOPPETSIus 10 MPEICTaBICHHBIM (ailiaM JaHHBIX

3amanue 4. [IponsBecTy MOATOHKY 3aKOHOB paclpene/eHUs 10 MPeICTaBIeHHBIM (aiiaam
JAHHBIX, TEHEPALNIO CIyYalHbIX YHCEN

3aganue 5. [IlpousBecTH CpaBHEHME CpPEIHHMX TMOCPEACTBOM t-KpUTEpUS IO
MPEJICTABICHHBIM (ailiaM JaHHBIX

3amanue 6. PeammsoBare wmeton ['pynmupoBka u omHodaktopHas ANOVA Ha
MPEJICTABICHHBIX (paiiyiaX JTaHHBIX

3amanue 7. PeanuzoBarth MeTon JlMCriepCHOHHBIN aHANW3 Ha MPEJCTaBICHHBIX (aiinax
JTAHHBIX

3aganue 8. PeanusoBaTh meron HemapameTpudeckas CTaTHCTHKA Ha MPEICTABICHHBIX
daitnax JaHHBIX

3amanue 9. Peann3oBaTh METO/ YaCTOTHBIN aHAJIM3 HA TIPEJICTABICHHBIX (aiiiax JaHHBIX

3amanue 10. PeanuzoBate merox TaOmuibl KpoccTaOynsmuu U TaOmuIbl (raroB u
3aroJIOBKOB Ha MpeACTaBIECHHBIX (ailnax TaHHbIX

3amanue 11. Peanmu3oBarb Meronbl MHOXKeCTBEHHast perpeccus, (UKCUpOBaHHAs
HeJHMHEWHas perpeccus Ha MpeCTaBIeHHbIX (aiaax JaHHbBIX

3ananue 12. PeanuzoBath MeTo b1 HenuueitHas perpeccusi, Moiear OMHAPHBIX OTKIMKOB
Ha MPEJCTaBJICHHBIX (haiiax JaHHBIX

3ananue 13. Peanu3oBars MeTon JMCKpUMHUHAHTAMU aHATN3 HA MIPEICTAaBICHHBIX (paiinax
JTAHHBIX

3amanue 14. PeanmzoBare Meron KnactepHblil aHamu3 Ha MpencTaBICHHBIX (Qaiinax
JTAHHBIX

3amanue 15. PeanuzoBath MeTos [lepeBbs KiaccUpUKAIMKU Ha MPECTABICHHBIX (aiinax
JTAHHBIX

3ananue 16. Peann3oBats MeTo @akTOPHBINM aHATN3 Ha MTPEICTABICHHBIX (aiiyiax JaHHBIX

3amanue 17. PeanuzoBath Meron KaHoHwyeckuii aHaM3 Ha MPEACTABICHHBIX (aiiimax
JTAHHBIX

3aganue 18. PeanmuzoBarh MeTroj MHOromMepHoe HIKAIMPOBAHUE HA MPEICTABICHHBIX
daitnax JaHHBIX

JUisi  yCHemrHoro BBINOJIHEHUS J1abopaTOpHO paboThl oOydaromiemycst cienyer
O3HAKOMUTBCSI C TEOPETHMYECKOW 4YacThl0 JUCHMIUIMHBI II0 TeMe J1IabopaTopHOW paloThl,
U3J10KeHHOM B Nekiusax. C 1enpo 0oJee MoJHOro U YriTyOJIeHHOTO TOHUMaHHSI TEOPETHYECKOTO
MaTepuaia MOTyT OBITh MCIIOJIb30BaHbl ICTOYHUKH, YKa3aHHBIC B CIIMCKE JIUTEpaTyphl [1-5], , a
takxke IlepeyeHbp pecypcoB HH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHONH ceTu «HTepHET»,
HEOOXOUMBIX JUIsl OCBOSHMSI JUCLUIUIMHBL, YKa3aHHBIN B 11.6.

Kpurepuem n0MKHON MOATOTOBKM CTYAEHTOB K BBIOJHEHHIO JIAOOPATOPHBIX PabOT
ABJISIOTCSL NIPUOOPETEHHbIE 3HAHUS, IO3BOJIAIOLIME JaTh Oe301IMOOYHbIE TOSCHEHHS K
TEOPETUYECKOM YacTH 3aJaHUN MO KakIoM Teme jabopaTopHbIX paboT. s mpuoOpereHHs
JOJDKHBIX HAaBBIKOB K PEILIECHHUIO 331a4 [TPEAIIONIAracTCs NPOBEACHUE CTATUCTUYECKOrO aHAIN3a Ha
7a00paTOPHBIX 3aHATHSAX B KOMIIBIOTEPHBIX KjaccaX I10J PYKOBOJCTBOM IIpenojaBaTers.
3akperuieHue NpUOOPETECHHBIX HABBIKOB OCYLIECTBISETCS BHEAYAUTOPHBIM CaMOCTOSATEJIBHBIM
BBITTOJIHEHUEM CTAaTUCTHYECKOTO aHAIN3a M0 MHAMBUAYAJIbHBIM TaOIHIIaM T1aHHBIX.
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CooTBeTcTBHE J1200PATOPHBIX PA0OT U HHAMKATOPOB KOMIIETEHIM A
B Ttabmuue Hmke mnpeacTaBiIeHO, KaK Kaxkjaas MpakThyeckas padoTa crocoOCTBYeT
(GOpPMUPOBAHUIO 3aSIBIICHHBIX KOMITETEHITHIA.

HaszBanue nnankaropa

Tema/TeMbl 1a00pPaTOPHBIX
pabot

O00cHOBaHNE COOTBETCTBUSA

OIIK-2.2 ®opmynupyet
TUNOTE3LI, IJIAHUPYCT U
BBITIOJTHSIET KCIIEPUMEHTHI,
oOpabatsiBaeT u
MHTEPIPETUPYET MOTYUECHHbBIE
JaHHBIC C UCITIOJIb30BAHUEM
crienranuzuposanHoro [1O

3amanns 5-12, 15
(CpaBHeHue cpeHUX,
ANOVA, nucnepcuoHHbIN
aHaJIN3, PETPECCHOHHBIC
MOJICIIH, JIEPEBHS
KJ1accu(uKaIum)

Ot1H paboTHl TPEOYIOT
(bopMyITHPOBKH
CTaTUCTUYECKUX TUIIOTE3,
TUTAHUPOBAHUS TPOIIETYPhI
MIPOBEPKHU, TPOBEICHUS
pacueToB M UHTEPIPETAIIUU
PE3yNIbTATOB C
HCIOJIb30BaHUEM
cratuctuyeckoro I10

MF-1.2 Ilpumensier

3amanus 3-4, 11-18

Pa0GoTs! 0XBaTBHIBAIOT

HUHTCPBAJIbI JJIs1 pCHICHUA 3a1a4d
CTaTUCTHUKU U ITOCTPOCHUA

YaCTOTHBIN aHAIN3,
MOJIeNTd OMHAPHBIX

coBpeMeHHBIN Matematndeckuii | (KoppensunoHHbIi KJIFOUEBBIE BEPOATHOCTHO-
anmnapaT TEOpUHU BEpOSITHOCTEN aHaJIu3, pacnpeneyaeHus, CTaTUCTUYECKHE METO/bI,
JUTSI ICCIIETOBAHUSI METOJIOB 1 perpeccus, COCTABJISIFOIITE OCHOBY
MoJIeJIel MATMHHOTO O0y4YeHUs! | TUCKPUMUHAHTHBIN, MAIIMHHOTO O0yYEeHHS
KJIACTEPHBIN, (PaKTOPHBIN
aHau3)
MF-2.2 [Ipumensier 3amanusa 4,9, 12 OTH METOBI ABJISIOTCS
0aiicCOBCKHE METO/IbI (ITonronka OCHOBOM Jj1s1 0aiieCOBCKOTO
OIICHUBAHUS U 0alieCOBCKHE pacrpeiesieHu, MOAX0/a B CTATUCTUKE U

MaIIMHHOM O0y4YEeHUHU

MEPBUYHON UHTEpPIPETALUU U
BHU3yaJIU3allMd MHOTOMEPHBIX
TAHHBIX

KJIACTEPHBIN, (PaKTOPHBIH,
KaHOHUYECKHI aHaIn3,
MHOTOMEpPHOE
HIKAJTUPOBAHHE)

MOJENEN OTKJIMKOB)
D-1.3 IIpumeHsieT MeTo1bI 3amanns 2, 14, 16-18 VYKka3zaHHBIE METOBI
MMOHMKEHUSI Pa3MEPHOCTH JIJIst (Buzyanuzanus, HaIlpaBJI€Hbl HA CHU)KEHUE

Pa3MEPHOCTHU JAHHBIX U UX
BU3YyaJIbHOE IIPEACTABICHUE

I[eTaJ]l/II}alIl/lﬂ IO HAIIpaBJICHUAM:

CratucTuueckuil aHaiau3 U NpoBepKa TUIOTE3:
3amanwus 3, 5-10 - GopMuUpyrOT KOMIETEHIIUN B 00JIACTH CTATUCTUYECKOTO aHAIN3a, 0COOCHHO
3azaHus 5-8 HalpaBJIeHbI HA IJJAHUPOBAHUE 3KCIIEPUMEHTOB
MamrHHoe 00y4eHre U MOJIeTUpPOBaHUE!

3amanus 11-13, 15 - oxBaThIBaIOT OCHOBHBIE METO/IbI IPOTHO3HOI'O MOJIETIMPOBAHUS, 3a0aHus 14,
16-18 - MeTOo1bI MCCIIEIOBAHUS CTPYKTYPBI JAHHBIX
Busyanuzauus u ucciieJoBaHue JaHHbBIX:

3ananus 1-2, 10 - 6a30Bble onepanuy U BU3yanusanus, 3a1anus 16-18 - mpoaBuHyTbIE METO/IbI

aHaJIn3a MHOT'OMCPHBIX TaHHBIX

Kaxxnas maboparopnast paboTta pa3BUBaeT HECKOJIbKO KOMIETEHIIUN OJTHOBPEMEHHO, YTO
obecrieunBaeT KOMIUICKCHBIN MOAX0/ K 00YUEHHUIO0 CTATUCTHYECKUM METOJIaM M aHATTU3y

JAaHHBIX.

4.3.5. Ilopsigok peasm3anuu

lar Nel. O0ecnieuuTh CTYICHTOB CTPYKTYPUPOBAaHHBIMU J1JAOOPAaTOPHBIMU paboTaMu

Ornpenenenue TeM:
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— DreMeHTapHble OHATHS MaTEMaTUYECKON CTAaTUCTUKU. VI3MEpUTENIbHBIE IIKATIBI.

— Pabora ¢ nanasiMu. OCHOBHBIE OTIEpALlMU HAJl CTyYastMU U TIEPEMEHHBIMU

— OcHoBHBIE TIOKA3aTENIN CTATUCTUKH, KOPPEISALUOHHBIN aHATIN3

— CpaBHeHue cpeHUX BeIM4rH KputeprueM CTbroieHTa

— Henapamerpuueckas ctatuctika. CpaBHEHHE BEJTMYMH B HEMTApaMETPUUECKON
CTaTUCTUKE

— I'pynnupoBka n ogHodakropnas ANOVA

— JlucnepcuoHHBIN aHAIN3

— Tabnuirer 4acToT, CONPSHKEHHOCTH, (PJIArOB M 3ar0JIOBKOB.

— Kanonunueckuit ananus

— JIuHeliHOE ¥ HENMHENHOE MOJECIUPOBAHNUE B3aUMOCBA3EH

— JIMCKpUMWHAHTHBIA aHAJIU3

— KuacrepHblii ananms

— JlepeBbs KiaccupuKaum

— (DakTOpHBIN aHAIN3.

— MHoromepHoe mKaJIupoBaHHE

HIar Ne2. [IpegoctaButh JOCTYM K HEOOXOAUMOMY MTPOTPAMMHOMY 00ECIICYCHHTIO

JlocTyn K TNporpaMMHOMY OOECHEUEHHIO OCYIIECTBISETCS IOCPEICTBOM TEPMHHAIOB
(pabounx CTaHIUil), YCTAHOBICHHBIX B KOMITBIOTEPHBIX KJIACCAX M B3aWMOJICHCTBYIOIIUX C
YHHUBEPCUTETCKUM CEPBEPOM C YCTAHOBJICHHBIM IPOTPAMMHBIM OOECHEYEHUEM: IIaKeT
STATISTICA, a3siku mporpammupoBanus Python, R.

Iar Ne3. [Toka3ats mpuMep BBINOJIHEHUS 1a00paTOPHON pabOTHI
B xauectBe nmpumepa nabopatopHoii paboTel BeIOpaHa Tema «uCKPUMHUHAHTHBINA aHAJIN3).
Lens pabotsr: mist «pucos @umepay (Irisdat) mpoBecTr TUCKPUMUHAHTHBIN aHATIU3 C
MIpeIBApUTENIbHBIM aHAJTU30M JIaHHBIX U MOCEIYIOIIeH HHTEpIIpeTallei pe3yabTaToB.
Cpensl peamuzanuu (nmaker STATISTICA). Peanuzauuto B Python u R crnenyer crynentam
BBITIOJTHUTH KaK CaMOCTOSITENIbHYIO padoTy

Dransl BEIOTHEHUS JIA0OpaTOPHOU PabOTHI:

Ortan 1. IlpumeHsass 4acCTOTHBIM aHaIW3 MCCIEAOBaTh KOJMYECTBEHHBIM COCTAB TPYIIII
(copToB upuca)

Ortan 2. UccnenoBarh 3aKOH pacnpeiesieHUs] HE3aBUCUMBIX MEPEMEHHBIX MPHU MOMOIIN
kputepusi Xu-kBajgpar I[lupcona. CaMOCTOSTENBHO UCCIENIOBATh 3aKOH paclpeleieHust
HE3aBHCHUMBIX [TIEPEMEHHBIX 110 COPTaM HpHcCa.

Bonpocsl 1o 3ramy 2:

— pacmpelelieHle KakuX MEePeMEHHBIX JUIsl BCeX TPYII U OTIEIbHO B KaXKIOW TpymIe
COOTBETCTBYET, UJI HE COOTBETCTBYET HOPMAIbHOMY 3aKOHY?, 000CHOBATh OTBET;

— KakuM 00pa3oM HECOOTBETCTBUE paclpeiesieHnii HOPMAaJbHOMY 3aKOHY MOXKET
MOBJIUATH HA PE3YyIbTAaThl TUCKPUMUHAIIUU?

Ortan 3. BEIYMCINTG U CENaTh CPABHUTENbHBIA aHAIN3 UX ONMMCATENIbHBIX CTATUCTHK IO
COpTam MpHUCOB

Bomnpocs! o stany 3:

— J1aTh OIPEEIICHHS BCEX ONMUCATEIbHBIX CTATUCTHUK;

— B Kakux Clydasx I[enecooOpa3HO MPUMEHEHHE CpPETHEro apu(pMeTHUecKoro,
CTAaHJAPTHOTO OTKJIOHEHHS, JUCIEPCUU, JOBEPUTEIHHOTO HMHTEpPBAJa; a B KAKUX MEIUAHBI,
HUKHEH U BepXHel KBapTHIIM, MUHUMAaJIbHOTO M MAaKCUMAaJIbHOTO 3HAUECHUS IEPEMEHHBIX;

— KaKUMM TpeuMyliecTBaMH 00janaer Kod(pQHUIHUEHT BapHaluu Iepe]] CTaHAApPTHBIM
OTKJIOHEHHEM U JUCIIepCUeit

Ortarm 4. [locTpouTh UTOTOBYIO TAOJIUITY AUCKPUMHUHAHTHOTO aHATIN3a
Bomnpocsl o srany 4:
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— B KaKuXx npezenax uzMensiercs JIamoaa Yunkca, KakuM 00pa3oM BBIYUCIISAETCS U, YTO MOYKHO
CKa3aTh O MOCTPOCHHOW MOJIEN TUCKPUMHUHAIIUN?

— MHTEPIIPETUPOBATH PE3YIbTATHI KAXKAOTO CTOJIONA TaOIHIIBI

— MIEPEUYUCITUTh CTATUCTUYECKH 3HAYMMBIC TTPEAUKTOPHI MOACIN TUCKPUMHUHAITIH

Oran 5. MccnenoBaTh pacCTOSAHUSI MEKy COPTaMU UPUCOB
Bonpocs! 1o ramy 5:
— KakuM 00pazoM BBIYHCIISIETCS paccTosiHne Maxanonoouca?
— KaKHe pacCTOSHUS CTATUCTUYECKU 3HAYMMBI M UTO 03HAYAET CTATUCTHUYECKAasi 3HAYUMOCTh
MPUMEHUTEIHHO K PACCTOSTHUSAM?
— 9TO XapaKTEPU3YIOT PACCTOSHUS MEXKY COPTaAMU UPUCOB?

Oran 6. [TocTpouTh TaOMUITy CO 3HAUEHUSAMH KpUTepusi XU-KBapaT KAHOHUYECKUX
KOpHEM

Bonpock! o 3Tany 6:

— KaKOC€ OTHOHMICHUC UMCIOT KAHOHUYCCKUC KOPHU K JTUCKPHUMUHAHTHBIM (byHKLII/I}IMr),

— Kak OMNpeaeNsieTcs] KOJIUYECTBO KAHOHUYECKUX KOpHEN?;

— CKOJIBKO KAHOHUYECCKUX KOpHefI HUMCIOT JaHHBIC, KAKHC U3 HUX CTaTUCTHUYCCKHU 3HAYUMBI?

Ortan 7. [ToctpouTs TabIUIB! ¢ KOAPGUIMEHTAMH JUCKPUMUHAHTHBIX (DYHKITHIA
Bomnpock! o 3Tany 6:
— YeM OTIMYAIOTCS UCXOHBIE KOA((UIIMEHTHI OT CTaHJapTU30BAHHBIX ?;
— KaK BBIYHUCIISIIOTCS COOCTBEHHBIE 3HAYCHNUS, U UTO XapaKTEePU3yeT KyMYJISATUBHAS A0JIA?;
— HamucaTh ypaBHEHUS JUCKPUMHUHAHTHBIX (DYHKIIHIA

Oran 8. [TocTpouts TaOIUIy CO 3HAUCHUSAMHU JUCKPUMHHAHTHBIX (DYHKITUH IJIsT BCEX
HaOmroeHu# (mpuBeacHBI iepBbie 10 HAOMIOICHMI ).
Bompocsl o srany 8:
— KaKuM 00pa3oM BBIYUCIISIOTCS 3HAYCHUS TAOJIMIIBI, K YTO OHU COOOIO TPEICTABIISIOT.

Oran 9. IloctpouTth 1MarpamMmy paccesiHisl KAHOHMYECKUX 3HAYECHHUN 1
UHTEPIPETUPOBATH €€ OTHOCUTEIIBHO PACCTOSHUM MEKY COPTaMH, CXOACTBA U PA3IUYMS MEXKIY
HUMU

Oram 10. [Toctpouts Tabnuity ¢ kodddunmentamu GyHKIUN KIaccuuKaum
Bompocs o 3ramy 10:
— Kak BeINIAIAT QyHKIMM Kiaccudukanuu? Hanucars u3 ypaBHeHus;
— KaKuM 00pa3oM IpH MOMOIIHU (GYHKIUN KIacCU(PUKAIIMH MOKHO IIPECKa3aTh
IPUHAAJIEKHOCTh UPUCOB K TOMY, WJIX HHOMY COPTY?

Oram 11. [Toctpouts Matpuily kiaaccuUKaIvy U AaTh €€ HHTEPIPETAIUIO
Bompoc no srany 9:
—nouemy copT SETOSA He comepXuT oImmOOYHbIX KJIacCU(PUKAIIHMA, a IBa APYTHX COPTa
UMEIOT OIMOOYHBIC KIIACCU(PUKALIUN

Ortan 12. [TocTpouts TaONUIBI ¢ pe3yabTaTaMu KIacCU(pUKAIIMH HAOIIOICHUH,
KBaIpaTOB pacCTosTHUI MaxanmoHoOuca, amocTepHOPHBIX BeposiTHOCTEH. IHTepripeTHpOoBaTh X
¥ OTBETHUTH Ha BOIPOC, KAK OHU MOTYT OBITh UCIIOJIb30BAHBI /IS KJIacCu(UKAIIUN UPHCOB, HE

cojepxamuxcs B Tabnute (mpuBeACHBI TAOIHIIBI ¢ IEPBBIME 10 HAOIIOICHUSAME)

Iar 4. Oprann3oBath MPOBEPKY M OOPATHYIO CBS3H MO BHIMOIHEHHBIM padoTaM.
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4.3.6. Kpurepum oueHk# JJadOPATOPHBIX 3aIaHUIL:
Omauyno: TlonHOE BBIMOTHEHUE BCEX 3aJJaHUM, IPABUIILHBIE OTBETHI HA BCE BOMPOCHI.
Xopowo: He3HaunTenbHbIE HETOYETHI B OTBETAX
Yooesnemeopumenvrno: He Bce ITabl BHIMOTHEHBI BEPHO, €CTh OIIMOKU B OTBETAX
Heyoosnemseopumenvro: He BCe 3TAIbl BHITIOJIHEHBI, MHOTO OIMUOOK MPH MHTEPIPETAIUN
p€3yJII>TaTOB 1 OTBETAax Ha BOHpOCBI

dopmupyemMbie KOMIIETEHIMH:
— OIIK-2 CriocobeH mpoBOAUTH TTO/T HAYYHBIM PYKOBOJACTBOM HCCIICIOBAHNE Ha OCHOBE
CYIIECTBYIOIIUX METOJOB B KOHKPETHOU 00JIaCTH MPOPECCHOHATBHON IEeITeTbHOCTH
— MF-1 CniocoGeH mpuMeHATh COBPEMEHHYIO TEOPETHUECKYIO MAaTEMATUKY IS
pa3paboTKH HOBBIX alITOPUTMOB U (OPMYITUPOBAHUS MTEPCIICKTUBHBIX 3a1a4y M
— MF-2 CniocoGeH nmpuMeHATh 0aiieCOBCKHUI TOIX0T IS IOCTPOCHUS BEPOSITHOCTHBIX
MOJIEJIEN aHAJIN3a HEOIIPEAEIEHHOCTH U CO3aHus alalTUBHBIX cuctem MU
— BD-1 Crioco6eH ocymecTBISITE TOUCK COOp OYUCTKY W TIPEABAPHUTEIIbHBINA aHATIN3
JTAaHHBIX

4.4 MetonuyecKkue YKa3aHUSA M0 OPraHU3alMH KYPCOBBIX NIPOEKTOB

4.4.1. llesab KypcoBOro npoeKra

[enpio KypcOBOrO MpPOEKTa SBISIETCS 3aKPEIUUICHHE TEOPETHYECKUX 3HAHWM U MPAKTUYECKUX
HABBIKOB CTY/IEHTOB B 00JIaCTH MHOT'OMEPHOT'O CTaTUCTUYECKOTO aHanu3a. [IpoekT HanpaBieH Ha
Pa3sBUTUC yMeHI/II\/'I MNPUMCHATH COBPEMCHHBIC MCTO/IbI aHAJIN3a JAHHBIX JJId PCUHICHUA PCAJIbHBIX
3a/ay, a TaKxke Ha GopMUpOBaAHNE KOMIIETEHIINN, CBSI3aHHBIX ¢ 00pa0OTKOM, HHTEpIIpETaIlue 1
BHU3yaJu3alyen TaHHbIX.

4.4.2. 3aia4yu KypCcoOBOIo MpoeKTa

@® OCBOUTH METO/IbI MHOTOMEPHOTO CTATUCTUYECKOTO aHAJIN3a, TAKUE KaK PerpecCUOHHBIN
aHaJmM3, KJIAaCTePHBIN aHan3, PaKTOPHBIN aHATN3, JUCKPUMUHAHTHBIN aHAIHA3 U JIP.

® Hayuutscs pabotars ¢ nporpammubiM obecniedenneM (STATISTICA, Python, R) ms
00paboTKHM M aHAIM3a JaHHBIX.

' Pa3BI/ITI> HABBIKH I/IHTepHpeTaHI/II/I pGSyﬂbTaTOB n ux HpGI[CTaB.HeHI/ISI B BUJIC OTUCTOB UJIN
Mpe3eHTalNM.

o HpI/IMeHI/ITI: MOJIYUYCHHBIC 3HAaHUS JIS PCIICHUS MPAKTUYCCKUX 3a/la4, CBA3aHHBIX C
aHaJIM30M JaHHBIX.

4.4.3. O:xxuaemMble pe3yJibTaThl

® VYwmeHue IMPUMEHATH METOJAbI MHOTOMEPHOI'O CTATUCTHYCCKOI'O aHAJIM3a Ha ITPAaKTUKE.

HaBpiku paboThI ¢ IpOrpaMMHBIMU HHCTPYMEHTAMU JIJIsl aHAJIN3a JJAHHBIX.

@® OnbIT penieHus peasibHbIX 3a7a4, BKJII0Yasi MOATOTOBKY JaHHBIX, HOCTPOCHHUE MOJCIICH 1
MHTEPIPETALMIO PE3YJIbTATOB.

® CnocoOHOCTh 0OGOPMIISATE Pe3yIbTAaThl HCCIEAOBAHUS B COOTBETCTBUU C TPEOOBAHUSIMHU.

4.4.4. Ilopsinok peaJu3anuu KypcoBOro nNpoeKkTa
1. BbIOOp TeMbI:
CryneHT BbIOMpaeT TeMy U3 MPEII0KEHHOTO CITUCKA UITH COTIACOBBIBAET COOCTBEHHYIO
C HayYHBIM PYKOBOJHUTEIEM.
Ipumepnvie memw:
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o IIpornosupoBanue 3apabOTHOM MIATHl COTPYAHUKOB METO/IaMHU PErPECCUOHHOTO
aHau3a.
KnactepHblil aHanu3 BTOPUYHOTO PhIHKA aBTOMOOMIIEH.
®dakTopHBIi aHATN3 3PHEKTUBHOCTH BY30B.
CpaBHenune meto10B MHOromepHoro anaiusa B cpegax STATISTICA, Python u
R.
CocrasieHue miana:
[Tnan mpoekTa corylacoBBIBAETCS C HAYYHBIM PYKOBOJHUTEIEM U BKIHOYALT:

ITocTaHOBKY 3a/1a4n.

Onucanye METOIOB aHAIHM3A.

Oramnbl paboTel (cOOp JaHHBIX, TPeAoOpabOoTKa, aHAN3, UHTEPIIPETAIIH ).
CpOKH BBITTOJTHEHUS.

CO00p ¥ MOATrOTOBKA TAHHBIX:

O O O O

o Hcnonb3oBaHue OTKPBITHIX AaTaCETOB UM JAHHBIX, IPEIOCTABICHHBIX
OpraHu3aIuen.
o OuwncTka qaHHBIX, 00pabOTKa MPOITYCKOB, TPEOOpPa30BaHKE IEPEMEHHBIX.
IIpoBenenue anajausa:

o IIpumeHeHne BEIOpaHHBIX METOJIOB MHOTOMEPHOT'O aHAJIM3A.
o Hcnonp3oBanue mporpaMMHOTO 00ECTICUEHHS IS peaTn3aui MOJIEIICH.
Od¢opMmieHue pe3yJIbTaTOB:

o IlonroroBka oTueTa ¢ OMMCAHKUEM BCEX 3TANOB PaOOTHI.
o Busyammsauus JaHHBIX M pE3yJIBTaTOB AHAIN3A.
o @opMyJIHpOBKa BBIBOJOB U PEKOMEHAIUN.

3ammTa npoekra:

o Ilpe3eHTanus pe3ynbTaToB Mepesl KOMUCCHUEH.
o OTBeTHI Ha BOIPOCHI IO COACPKAHUIO PAOOTHI.

4.4.5. CTpyKTypa KypCcOBOii padoThl
TutyabHblii JucT (opopmirseTcs o CTaHAAPTY By3a).
OraBJiienue.
BBenenmue:

o AKTyalbHOCTb TEMBI.

o llenp u 3amaun pabOTHI.

o OOBEKT U MpeMET UCCIICTIOBAHUS.
TeopeTuyeckas 4acTh:

o 0O0630p METOJIOB MHOTOMEPHOTO aHAJIN3a, UCII0JIb3yeMbIX B paboTe.
o Omnmucanue IporpaMMHOTO 00eCTIeueHUS.
IIpakTnyeckasi 4acThb:

o Omnucanue qaHHBIX U UX MpeaoOpadboTKa.

o IlpumeneHne METONOB aHaIM3a.

o Hutepnperanus pe3yabTaToB.
3akawueHue:

o BsiBogsl o paborte.

o IlpakTuyeckasi 3HaYUMOCTh PE3yIbTATOB.
Cnucok aureparypsl (He MeHee 10 HCTOYHUKOB).
Ipunoxenus (eciu HEOOXOTUMBI):

o MHcxonHrle naHHEBIE.
o Kox mporpamms! (i1t Python/R).
o JlomonmHUTENBbHBIC TPAPUKN U TAOIHIIBI.
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I[IpuMepHasi TeMaTHKAa KyPCOBBIX IPOEKTOB

1. CraTucTHYeCKU aHaJIU3 BTOPUIHOTO PhIHKA OTEYECTBEHHBIX aBTOMOOMIICH ¢
dakropuzanmei MpOCTPAHCTBA KOTHMUECTBEHHBIX MPU3HAKOB.

2. MHOrOMEpHBIN aHaTN3 BTOPUYHOTO PhIHKA aBTOMOOMIICH HHOCTPAHHOTO
MPOU3BOJICTBA C KJIACTEpHU3aLMel MPOCTPAHCTBA KOJIMYECTBEHHBIX MPU3HAKOB

3. [Iporno3upoBanue 3apabOTHO TUIATH COTPYIHUKOB KOMITAHUHA METOJaMHU
PErpecCCUOHHOIO aHan3a

4. O0mue TMHEHHBIE MOJIEH KaK 0000IIeHne PETPECCHOHHOTO aHAIIN3a

5. O0mue Moeny TUCKPUMUHAHTHOTO aHallM3a KaK METO TMCKPUMUHAITIH C
KaTeropralbHbIMHU MIEPEMEHHBIMU

6. [To3uIIMOHHBIN aHATU3 KaK METO/1 OLIEHKH COIIACOBAHHOCTU SKCIEPTOB

7. AHamM3 SKOHOMHYECKOM JIEATeTLHOCTH OAHKOB METOIaMH MHOTOMEPHOT'O aHaIn3a

8. AHanu3 3¢ (peKTUBHOCTH BYy30B METO1aMU MHOTOMEPHOI'O aHaJIN3a

9. Meton rinaBabix koMnoHEHT B cpenax STATISTICA, R, npeumyiniecTBa U HEAOCTaTKU

10. ®axropusrii ananus B cpenax STATISTICA, Python, R, npenmyiecta 1 He1oCTaTKU

11. Knacrepnsriit ananus B cpeax STATISTICA, Python, R, mpenmytiiecTa u HeqocTaTKu

12. JlepeBbs knaccuduxanmuu B cpenax STATISTICA, Python, R mpeumymectsa u
HEJ0CTaTKU

Pexomennanuu

@ PerynsipHO KOHCYIBTUPOBATHCS C HAYYHBIM PYKOBOJHUTEIIEM.
@ llcnosnb30BaTh COBPEMEHHBIE HCTOUHUKH JIUTEPATYPhl U OTKPBITHIE JAHHBIE.

® [IpoBepsaTh paboTy Ha YHUKAJIBLHOCTh (OPUTMHAIBLHOCTH TEKCTA I0JKHA OBITh HE MEHEe
70%).

Meroanueckue yka3aHusi IOMOT'YT CTYAEHTaM YCIICIIHO BBIIIOJIHUTH KypCOBOM IIPOEKT U
IIPOIEMOHCTPUPOBATH CBOM HABBIKM B 00JIACTH MHOT'OMEPHOT'O CTATUCTUYECKOTO aHAIIN3A.

Kpurepun oneHuBanus

Teopernueckast yacTb (MaTeMaTH4YecKoe 000CHOBaHHeE):
Ilopozoswiii — [TpuBenens! 6a30BbIe GOPMYITBI U OTIPEIeTICHUS 0€3 TITyOOKOTO aHAIM3a
baszoswiii — Jlano pazBepHyTOE OOBSICHEHHE METOJI0B, X TUTFOCHI/MUHYCHI, CCBUIKH HA
HCTOYHUKHU.
IIpoosunymuiii — COOCTBEHHBIN aHAIN3 METOJI0B, KPUTUKA CYIIECTBYIOIIUX MOIXOO0B,
MPEJIOKEHUS YITyUIICHUH.
IIpakTHyeckas peaausanus
Ilopozoswiii — Pabotaromuii ko Ha Python/MATLAB ¢ MUHUMaTbHBIMH KOMMEHTAPHUSIMU.
ba3zoewbiii — YucThlil, MOLYJBHBIA KOJI C IOSICHEHUSIMU, TECTAMU U BU3Yyau3aluei.
IIpoosunymuiii — ONTUMU3UPOBAHHBINA KOJI, CPaBHEHUE HECKOIBKUX METOJIOB, 00paboTka edge-
cases.
JKCIEePpUMEHTHI M AHAJM3 Pe3yJbTaToB
Ilopocoswiii — [IpocThie TeCThI HA CHHTETUYECKUX JTAHHBIX 0€3 rITy0OKOTr0 aHaIH3a.
baszoswiii — CpaBuenue ¢ baseline-meronamu, nuareprnpetarus Mmetpuk (MSE, Accuracy).
IIpoosunymulii — AHanM3 yCTOMYUBOCTH, BIIMSHUE THIIEpIIAPAMETPOB, CTATUCTUYECKAS
3HaYUMOCTb.
OdopMmieHne u CTPyKTypa
Ilopoeosuiti — Hanuve BBEJICHNS, OCHOBHOM YacCTH U BBIBOJIOB.
basoswiii — Yetkast cTpyKTypa (OrJIaBJIeHHE, CIIUCOK JTUTEPaTyphl, TpapuKN).

IIpoosunymuoui — Iyonukarus kona Ha GitHub, odhopmiienne B LaTeX, Buaeo-

MIPE3CHTALHSL.
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YpoBeHb
BbITIOJIHEHU S

bana CooTBeTCTBHE KPUTEPUAM

Bce kputepun BBIIIOIHEHBI HA BBICOKOM YPOBHE +

5 (OTiuuHOo IIpoaBuHyTHIN
( ) POABUHYT WHHOBAIIUH.

4 (Xoporto) bazoBsrit [TomrHOE COOTBETCTBUE O€3 CEPHE3HBIX HETOUYETOB.

MunnManbHbIE TpGGOBaHI/IH BBITIOJIHEHBI, HO €CTh

3 (YVoosi. IToporoserii
Va ) p HEIIOYETEHL.

2 (Heyn.) Hwxe mopora Kputnueckue ommoOKy B TEOPUH/TIPAKTHKE.

® OraunyHo:
o IlomHOe COOTBETCTBHE CTPYKTYPE U TPEOOBAHUSIM.
o I'myGokwuii aHanmM3 JaHHBIX, KOPPEKTHOE IPUMEHEHNE METOJIOB.
o UYerkue BBIBOABI U PEKOMEHIALINH.
o I'pamoTHOE 0opmIiIeHUE U TTPE3CHTALIHSL.

® Xopomo:

o He3HaunTenbHbIe HEOUETHI B AHAIM3€E UIH OPOPMIICHHH.
o  YIOBJIETBOPUTENIbHAS UHTEPIPETALUS PE3YIbTATOB.

® YI0BJIETBOPUTEIbHO:

o Hapymenus B cTpykType WM METOJIaX aHaIH3a.
o IloBepXHOCTHBIE BBIBOJIBI.

® HeynosiaersopurenbHO:

o HecootBercTBHE TEMBI M COIEPIKAHMUSL.
o I'pyOble ommbku B aHaIM3e.
o Hapymenune akagemMuueckux HOpM (Turaruar).

@®opMupyeMble KOMIIETEHIINH:

— OIIK-2 CriocobeH mpoBOAUTH TTO/T HAYYHBIM PYKOBOJACTBOM HCCIICIOBAHNWE Ha OCHOBE
CYIIECTBYIOIIUX METOJOB B KOHKPETHOM 00JIaCTH MPOPECCHOHATBHON IeITeTbHOCTH
— MF-1 CniocoGeH mpuMeHATh COBPEMEHHYIO TEOPETHUECKYIO MAaTEMATUKY IS
pa3paboTKH HOBBIX aITOPUTMOB U (OPMYITUPOBAHUS MTEPCIICKTUBHBIX 3a1a4y M
— MF-2 CniocoGeH mpuMeHATh 0aiieCOBCKHI TOIXOT TS IOCTPOCHUS BEPOSITHOCTHBIX
MOJIEJIEN aHAJIN3a HEOIIPEAEIEHHOCTH U CO3JaHus alalTUBHBIX cuctem U
— BD-1 Crioco6eH ocymecTBISITE TOUCK COOp OYMUCTKY W TIPEABAPHUTEIIbHBINA aHATIU3
JTaHHBIX

5. [lepeyeHb y4eOHOM JIUTEPATYPbI, HEOOXOAUMOIi 1151 0CBOCHUS THCHHUILINHBI

5.1. JIuteparypa

1. XanagsH, A.A. Meronsl MmamHHOT0 00y4eHus: B Data Mining nakera STATISTICA/
A. A. XanadsH. - M.: [['opsuas nuaus-Tenexom], 2022. - 260 c.

2. XanadsH, A.A. MeToapl HCKYCCTBEHHOTO HWHTEIUIEKTa B MEAMIIMHCKHUX 3aJadax
knaccudukanum u perpeccun/ A. A. XanadsH. - M.: [[opsiaas nuaus-Tenexom], 2023. - 352 c.

3. Uypaxos, E. I1. Beenenue B MHOromepHsie craructuaeckue metozst / E. I1. Uypakos.
— 3-e m3x., crep. — Cankr-IletepOypr: Jlanp, 2023. — 148 c. — ISBN 978-5-507-47141-6. —
Tekct:  snexTpoHHbIi /  Jlanb:  »nmekTpoHHO-OmOmmoreunas  cucrema. —  URL:
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https://e.lanbook.com/book/330530 (mata oOpamenus: 13.06.2023). — Pexxum poctyma: ans
aBTOpU3. MOJIb30BATEIICH.

4.TannueBa, A. B. Ilpuknannas craructuka/ A. B. l'annueBa. — 4-e u3j., crep. — CaHKT-
[TerepOypr: Jlansp, 2023. — 172 ¢c. — ISBN 978-5-507-47980-1. — TekcT : anekTpoHHbIH // JIaHb:
ANIeKTpOHHO-OuOMMoTeunass cucreMa. — URL:  https://e.lanbook.com/book/336800 (mara
obpamenust: 13.06.2023). — Pexum goctyna: A1t aBTOPHU3. MOJIH30BaTEICH.

5. Xanadsn, A.A. Craructuueckuii ananu3 ganueix. STATISTICA 6 / A. A. Xanagss. -
M.: [EBMHOM-IIpecc], 2010. - 522 c.

6. XanagpsH, A.A. Cratuctuyeckuii ananu3 naHHeix. STATISTICA 6 / A. A.
XanadsH. - M.: [bunom-IIpecc], 2009. - 522 c.

7. XanagpsH, A.A. MaremMaTnueckass CTaTHUCTUKAa C  JJIEMEHTaMU  TEOpUHU
BeposiTHocTed. STATISTIKA 6/ A. A. Xanagsn. - M. : BUHOM, 2010. - 491 c.
8. Tyran6aeB, A.A. Teopus BeposSTHOCTEH M MaremaTHyeckas craTHcTuka / A.A.

Tyran6aes, B.I'. Kpynun. — Cankr-Ilerepoypr: Jlans, 2011. — 320 ¢. [DnekTpoHHbIH pecypc]: —
Pexxum noctyna: https://e.lanbook.com/book/652

9. bopoBukos, B. I1. [lonynsipHoe BBeIeHUE B COBPEMEHHBIN aHAJIN3 JAHHBIX B CUCTEME
STATISTICA. MeToaonorusi 1 TEXHOJIOTUSI COBPEMEHHOTO aHAJIM3a JaHHBIX : ydeOHoe mocodue
/ B. I1. bopoBukoB. — Mocksa: ['opsiuas nmunus-Tenexkom, 2018. — 288 ¢. — ISBN 978-5-9912-
0326-5. — Texkct: »nekTpoHHbIH / Jlaup : 370eKTpoHHO-OMOIMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/111023 (mara obOpamenus: 13.06.2023). — Pexum goctyna: s
aBropus. [lonb3oBarenei.

10. Cenbko, A Pabora ¢ BigData B o65makax. O6paboTka 1 XpaHeHHe TaHHBIX C TPUMEpPaMH
u3 Mlcrosoft Azure / A Cenbko. - CII6.: Iutep, 2019. - 448 c. ObC VYHuBepcuterckas
ouommoreka ONLINE. — URL: https://biblioclub.ru/index.php?page=book&id=598404 (mara
obpamienus: 07.12.2023). — TekcT : 3MEKTPOHHBIH.

11. Sun, X., Li, J., Kovalenko, A.V., Feng, W., Ou, Y. Integrating Reinforcement Learning
and Learning From Demonstrations to Learn Nonprehensile Manipulation //IEEE Transactions on
Automation  Science and  Engineering, 2023,  20(3), 1735-1744, DOI:
10.1109/TASE.2022.3185071, Q1

12. Petukhova, A.V.; Kovalenko, A.V.; Ovsyannikova, A.V. Algorithm for Optimization
of Inverse Problem Modeling in Fuzzy Cognitive Maps. Mathematics 2022, 10, 3452. DOL:
10.3390/math10193452, Q1

13. Kirillova, E.; Kovalenko, A.; Urtenov, M. Study of the Current—Voltage Characteristics
of Membrane Systems Using Neural Networks. AppliedMath 2025, 5, 10.
https://doi.org/10.3390/appliedmath5010010

14. Kadurin, Artur, et al. "The cornucopia of meaningful leads: Applying deep adversarial
autoencoders for new molecule development in oncology." Oncotarget 8.7 (2016): 10883.

15. Kadurin, Artur, et al. "druGAN: an advanced generative adversarial autoencoder model
for de novo generation of new molecules with desired molecular properties in silico." Molecular
pharmaceutics 14.9 (2017): 3098-3104.

16. Polykovskiy, Daniil, et al. "Molecular sets (MOSES): a benchmarking platform for
molecular generation models." Frontiers in pharmacology 11 (2020): 565644.

17. Khrabrov, Kuzma, et al. "$\nabla” 2$ DFT: A Universal Quantum Chemistry Dataset
of Drug-Like Molecules and a Benchmark for Neural Network Potentials." Advances in Neural
Information Processing Systems 37 (2024): 36869-36889..

18. Polykovskiy, Daniil, et al. "Entangled conditional adversarial autoencoder for de novo
drug discovery." Molecular pharmaceutics 15.10 (2018): 4398-4405.

19. Huxonenko, Cepreii, Kamypun, Aptyp m Apxanrensckas Exarepuna. ['mybGokoe
obOyuenue. M3narensckuii qom" [urep", 2017..

5.2. llepuoauyeckue u3nanus U KoHpepeHunu (A¥):

1. IEEE Transactions on Big Data — Hay4HbIe cTaTbu 110 00pa0OTKE OONBIINX TaHHBIX.
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https://e.lanbook.com/book/652
https://doi.org/10.3390/appliedmath5010010

2. Journal of Big Data (SpringerOpen) — OTKpBITHIi JKypHaJI ¢ HCCIEIOBAaHUAMHU B 0071aCTH
Big Data.

3. Big Data Research (Elsevier) — myOaukanuu no aHaiausy, yIpaBiICHUIO U BU3YyalIU3allul
JTAHHBIX.

4. Data Science Journal (CODATA) — MeXIUCUUIUTMHAPHBIE UCCIICAOBAHUS JaHHBIX.

5. ACM Transactions on Knowledge Discovery from Data (TKDD) — meTonbl u3BiedeHus
3HAHUU U3 6OJ'IBH_II/IX JAaHHBIX.

6. https://openreview.net/forum?id=FMMF1a9ifL

7. https://openreview.net/forum?id=EIUrNM9US8c#discussion

8. https://openreview.net/forum?id=JoO6mtCLHD

9. https://aclanthology.org/2024.findings-emnlp.760/

10. https://aclanthology.org/2020.coling-main.588/

11. https://link.springer.com/chapter/10.1007/978-3-030-72113-8 30
12. https://link.springer.com/chapter/10.1007/978-3-031-42448-9 10
13. https://aclanthology.org/2024.findings-naacl.288/

5.3. UuTepHeT-pecypchl, B TOM YHCIe COBpeMeHHbIe NpPodeccuoHaibHbIe 0a3bl
JAHHBIX M HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Onexmponno-oudbauomeynwvie cucmemol (I6C):
1. DBC «IOPAMT» https://urait.ru/
2. DBC «<YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. BBC «BOOK.ru» https://www.book.ru
4,
5.

9BC «ZNANIUM.COM» www.znanium.com
3BC «JIAHb» https://e.lanbook.com
IIpogheccuonanvrvie 6azvi OaHHbIX
1. Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3.  Hayunas snextponHas 6ubnmoreka (HOB) http://www.elibrary.ru/
4.  IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHbIX )KypHaAJIOB Ha Poccuiickoit
maTdopme HaydHbIX KypHamoB HOMKOH http://archive.neicon.ru
5. HamumonanbHasi  5JeKTpoHHas  OubOamoTeKa (IOCTynm K DJIGKTPOHHOM  OuOImoTexe
muccepranuii Poccuiickoit rocynapcerBennoit oudmuoreku (PI'B) https://rusneb.ru/
6. Ilpesunmentckas 6ubanoreka uM. b.H. Enpimnnaa https://www.prlib.ru/
7.  Springer Journals: https://link.springer.com/
8.  Springer Journals Archive: https://link.springer.com/
9.  Nature Journals: https://www.nature.com/
10.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols
11.  Springer Materials: http://materials.springer.com/
12.  Nano Database: https://nano.nature.com/
13.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
14. "Jlektropuym TB" http://www.lektorium.tv/
15. Yuuepcuterckas nHpopmaruonnas cuctema POCCHUS http://uisrussia.msu.ru

HH@OpMaI/;MOHHble CnpasovHbvle Cucmembsl

1. Koncynbrant [Lmtoc - cripaBo4Has mpaBoBasi CUCTEMa (JIOCTYI 10 JIOKAJTLHOM CETH C
KOMITBIOTEPOB OMOIMOTEKH )

Pecypcor c60600n020 0ocmyna

1. KubepJlenunka http://cyberleninka.ru/;
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https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://www.scopus.com/
https://www.sciencedirect.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://link.springer.com/
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://cyberleninka.ru/

2. MuHHUCTEpPCTBO HAyKHU U BhICIIETo oOpa3oBanus Poccuiickoit deneparuu
https://www.minobrnauki.gov.ru/;

3. ®enepanbublii opTan "Poccuiickoe oOpazoBanue" http://www.edu.ru/;

4. Wnadopmanunonnas cucrema "EquHoe OKHO TOCTymma Kk oOpa3oBaTeabHbIM pecypcam"
http://window.edu.ru/;

5. Enunas xomnexkuus mupoBbIX 00pa3oBaTeIbHBIX PECypcoB http://school-collection.edu.ru/ .

6. Ilpoext ['ocynapcTBeHHOro HHCTUTYTa pycckoro sA3bika uMeHu A.C. IlymkuHa
"OG6pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

7. CnpaBouHO-MHGMOPMAITMOHHBIN TopTal "Pycckuii s3pIK" http://gramota.ru/;

8. Cmyx0a TeMaTHueCKHX TOJIKOBBIX CJIOBapei http://www.glossary.ru/;

9. CnoBapu U SHIMKIIONEANHU http://dic.academic.ru/;

10. OOpazoBaTenbHBINA opTan "Yuebda" http://www.ucheba.com/;

11. 3akonomnpoekT "O6 obpazoBanuu B Poccuiickoii Peneparn. Bonpocsl U 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie anekmponHble 00pasoeamenvHble U UHGopmayuontole pecypcol Kyol'V

1. DOnextponnsbIii katanor Hayunoit 6ubmmorexku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnextpoHHas 6mbiMoTeKa TpyaoB yueHbx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOIYJIBHOTO AHHAMHYECKOTO 00yueHUs http://moodle.kubsu.ru

4. ba3a y4eOHBIX MJIAHOB, Y4€OHO-METOANYECKUX KOMILJICKCOB, ITyOIUKAUi 1 KOH(pepeHIUH
http://infoneeds.kubsu.ru/

5. bubnuoteka nHGOpMAITMOHHBIX pecypcoB Kadeapbl HHGHOPMAITMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTHH http://mschool.kubsu.ru;

6. DnekTpoHHBIN apxuB JoKyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DnekTpoHHBIE 00pa30BaTeNIbHbIE pecypchl Kadeapbl HHPOPMATMOHHBIX CUCTEM U TEXHOJIOTUN
B oOpazoBanun KyOI'Y wu nHayuHo-metomuueckoro skypHana "IIKOJIBHBIE T'OAbI"
http://icdau.kubsu.ru/

Jl51s ocBOGHMS AUCUMILTMHBI HHBAIUAMH U JIMIIAMH C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU
3A0POBbA UMCIOTCA U3AAaHU B 3JICKTPOHHOM BUIC B 3JI€KTpOHHO-6PI6IIHOTG‘IHOﬁ cucreMe «JIaupy.

6. MeTonnyeckue yKa3aHus sl 00y4al0IIUXCH M0 OCBOEHHIO TUCIHUILIHHBI

IIo xypcy mnpenycMOTpPEHO IpOBEACHUE JIEKIMOHHBIX 3aHATHH, HAa KOTOPBIX AACTCS
OCHOBHOM TEOPETHYECKUN MaTepHall, JIA0OpaTOPHBIX 3aHSTHH, IMO3BOJSIOMIUX CTYyJEHTaM B
IIOJIHOU MCPC O3HAKOMUTHCA C TOHATUAMU JUCHUIIJIMHBI U OCBOUTLCA B PCIICHUU IMTPAKTUYCCKUX
3amay. BaxHeHmmm sTarnom Kypca sSBIsIeTCS CaMOCTOsTeNbHas padoTa. [{enpio caMocTosITeIbHOM
paboTbl OakanmaBpa sBISETCS YIIyOJeHWE 3HAHUM, MOJYyYEHHBIX B PE3yJIbTaTe ayAUTOPHBIX
3aHATUH. BeipabaThiBatOTCS HaBBIKM CAMOCTOSITEILHON PaOOTHI. 3aKpEeIISIOTCS OIBIT U 3HAHMS,
NOJIydeHHBbIE BO BpeMs JabopaTopHbIX 3aHsATHHA. CamocTosiTenbHas padoTa CTYAEHTOB B XOJ€
U3YYEHUS JUCHMIUIMHBI COCTOMT B BBINOJHEHUM WHIUBUAYAIbHBIX 3aJaHui (OTYET B
AIIEKTPOHHON (opMe), TOATOTOBKH TEOPETUUECKOTO MaTepuaia K 1a00paTOpHBIM 3aHATHIM, Ha
OCHOBE KOHCIIEKTOB JIEKIUI U y4eOHONl JuTepaTyphl, COIVIACHO KalleHIapHOMY IUIaHy U
MOATOTOBKUA TEOPETHUUECKOr0 MaTepuajia K TECTOBOMY OIPOCY, 3a4€Ty U HK3aMEHY, COIJIACHO
BOIPOCAM K dK3aMEHY.

VYkazanus no ohopMIEHHUIO paboT:

- paboTa Ha 7a00PATOPHBIX 3AHATUAX BBINOIHSIETCA 33 KOMIIBIOTEPOM B KOMIIBIOTEPHOM
KJ1acce;

- oopMiieHNEe WHIMBUAYAIbHBIX 3aJaHUN (OTUETOB) KeNAaTeIbHO B BUIE (ailioB B
dbopmate word.

HUtorom camocTosiTenbHONM pabOThl CTYAEHTa SBJSETCS OT4YeT, B KOTOPOM Ha
OpI/II‘I/IHaJIbHOI\/'I Ta6JII/II_I€ HNCXOAHBIX JAHHBIX CTYACHT CAMOCTOATCIIbHO IMPOBOAUT aHAJIU3 JaHHBIX
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BCEMH M3yYEHHBIMH B paMKax Kypca METOJIaMH U, IPEACTaBISIET €0 Ha IPOBEPKY B AJIEKTPOHHOM
BUJIC.

[IpoBepka HMHIMBUAYAIbHBIX 3aJaHUi MO TeMaM, pa3oOpaHHBIM Ha Ja0OpaTOPHBIX
3aHATHUSX, OCYLIECTBISIETCS Yepe3 HEIENI0 Ha TEKYLIeM Ja00paTOPHOM 3aHATHH, JTUOO B TEUECHHUE
HEJIEJIM T0CTIe ITOTO 3aHATHS HAa KOHCYJIbTALUU.

Jlis pa3bsICHEHUS] HEMOHATHBIX BOINPOCOB JIEKTOPOM M ACCUCTEHTOM €XKEHEAEIbHO
IPOBOJATCS KOHCYJIBTAIIUH, O BDEMEHU KOTOPBIX TPYIIIBI U3BEIIAIOTCS 3apaHee.

B ocBoeHMH IUCHMIIMHBI MHBAIMJAMU W JIMLAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSMU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyajbHas ydeOHas pabora (KOHCYJIbTAIMH) —
JIOMOJIHUTEIBHOE pa3bsiCHEHNE Y4eOHOro MaTepuaia.

WupuBuayanbHble KOHCYNBTAIlMM IO TPEIMETY SIBIAIOTCA BaXXHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIMM MHAWBUAYAIN3ALUN OOYUYEHUS U YCTAHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXIy IMpernojaBaTesieM U OOy4aroIlUMCs HMHBAJIUAOM MM JIMIOM C OTPaHUYCHHBIMH
BO3MOYHOCTSIMH 3/10pOBbSI.

[Mogxon, ompenensitomuii  ycranoBienue cootBerctBus keiico UMII u YI'T (5-7),
MIO3BOJISIET YETKO COOTHOCUTH JITalbl Pa3BUTHsI TEXHOJOTHMHM C BOBJIECUCHHOCTBIO NMApTHEpa U
CHIDKATh PUCKH MPH MEPEX0/ie OT Ja00paTOPHBIX UCTIBITAHUHN K IPOMBIIIUIEHHOMY BHEPEHUIO.

KiroueBble acieKThl B3aUMOJCHCTBUS ¢ MHIYCTPUAIbHBIMU ApTHEPAMHU:

— Jua YI'T 5 — UII nmoMoraeTr onpenenuTh pealIiCTUYHbIE YCIOBUSI TECTUPOBAHHS,
HO HE PUCKYET CBOEH HH(PPACTPYKTYPOIl.

— Hua YI'T 6 — UII npenocraBiseT "necoyHuny" Uiy U30JUPOBAHHYIO CpENy, TIe
MO’KHO BBISIBUTH CKPBITBIE IPOOJIEMBI.

— Hma VI'T 7 — WII craHoBuTCA CcOpa3pabOTYMKOM, TaK KakK TEXHOJIOTHS
aIalITUPYETCS TI0JT €r0 KOHKPETHBIE MPOIIECCHI.

Keiicol ot ITAO «CoepbaHk»

Keiic 1: IIporno3upoBaHue 0TTOKa KJIMEHTOB

Onucanue:

AHanu3 noBeneHus kaueHToB COepa J1sl BBISIBICHUS IPU3HAKOB BO3MOXKHOTO YXO0/a K
KOHKYPEHTaM.

Hean:

CHmKeHue 0TTOKa KIMEHTOB 34 CYET CBOEBPEMEHHOTO NPEIIOKEHUS IEPCOHANTU3UPOBAHHBIX
YCJIOBUH.

TexHosornu:

@ Jloructuueckas perpeccus / TpaiueHTHbI OyCTHHT
® Kiacrepuzanus (k-means)

@ Amnanu3 BepKHBaeMocTH (Survival Analysis)
Peanuszauus:
1. COop maHHBIX O TPAH3AKIIUAX, B3AUMOJCHCTBHIX C KOJUI-IIEHTPOM, UCTIOJIh30BAaHUEM
MOOUJIBHOTO MPHIIOKEHHUS.
2. Iloctpoenue Mojenu Jisi OLEHKU BEPOSITHOCTH YXOJ1a KJIMEHTA.
3. CerMeHTanus KJIMEHTOB U BBISIBICHHE KIIOYEBBIX (PaKTOPOB OTTOKA.
Pesyabrar:
CHmxenue oTToka Ha 15%, MOBBIIEHUE JIOAIBHOCTH 32 CYET TAPreTUPOBAHHBIX MPEITOKEHHI.

Keiic 2: OnTumMn3anusi KpeAUTHOI0 CKOPUHTA

Onucanue:

VYiydiieHne CKOpUHIOBOM MoJieH Jisl 0ojiee TOUHOW OIIEHKU KPEeIUTOCTIOCOOHOCTH KIIMEHTOB.
Hean:

CHmxeHue ypoBHs e 0JITOB MPU YBETUUEHUH 0J100PEHHBIX KPEAUTOB.
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Texnogorum:

® Random Forest (ciyuaiinsbiii ec) / CatBoost (anroput rpaiueHTHOTO OyCTHHTa,
aJalTUPOBAHHBIN K KaTErOpHAJIbHBIM I1IEPEMEHHBIM )

® Mertons feature engineering (reneparust HOBbIX pusHakoB) (WOE, IV)

® SHAP-ananu3 (3T0 METOJ] MHTEPIIPETAIIMH MOJIEIel MAITMHHOTO O0Y4YeHUs1, KOTOPBIN
IpefoCcTaBIseT UH(OPMAIIHIO O BKJIAE KaXKIO0ro MpU3HaKa B MPeICKa3aHue
KOHKPETHOTO HAOJIIOJICHUS ) AJIs1 HHTEPIIPETALIN MOJICIN
Peanuszanus:
1. AHaiu3 UCTOPHYECKHUX JAHHBIX IO BBIJAHHBIM KPEANUTAM.
2. JloGaBneHHE albTEPHATUBHBIX JAaHHBIX (HAIpUMeEp, HU(PPOBOU Clie] KIUEHTA).
3. TectupoBaHue Mo/eNN Ha HOBBIX JaHHBIX.
Pesyabrar:
Ymensiienne nedontos Ha 10% mpu pocte onodbpenuit Ha 5%.

Keiic 3: CermeHTAlIMS KJIMEHTOB JJIs1 KPOCC-NIPOAAK
Onucanmne:
['pynnupoBKa KIIMEHTOB JUIsl IEPCOHATU3UPOBAHHOTO MPEIIOKEHUS JOTIOTHUTENBHBIX
IPOAYKTOB (CTPaXOBKHU, UHBECTULINN).
Henn:
VYBenuueHne Kpocc-npoAaxk U CPEJHETO YeKa KINEHTA.
TexHonornu:
® Merop rnaBabix KoMoHeHT (PCA)
@ lepapxuueckas KiiacTepusanus
® A/B-tectupoBaHue
A/B-TecTupoBaHMe — 3TO METOA UCC/e40BaHUsA, MPU KOTOPOM CPaBHUBAIOT
3¢ EKTUBHOCTL ABYX BAPMAHTOB KAaKOro-To 06beKTa, HAaNpPUMep CTPAHULbI
caunTa. 31 BapuMaHTbl MOKA3bIBAOT ayaUTOpUnN U OUEHUBAIOT, Ha KaKOM M3 HUX
Noau pearnpyroT siydlle
Peanuszauus:
1. AHanu3 TpaH3aKLUI U MPOJYKTOBON KOP3UHBI KJIMEHTOB.
2. Brigenenue cermMeHTOB (Hampumep, "uHBeCTOPHI", "3aéMimmkn", "maaTéxHbe").
3. Pazpabotka nepcoHanTu3MpPOBAHHBIX MPEIOKEHUI.
Pe3yabTar:
Poct xpocc-npoaaxx Ha 20% 3a kBapTall.

Keiic 4: O0Hapy:keHHe MOIIEHHNYECKUX ONepanuii

Onucanue:

Pa3paboTka cucTembl [T BBISIBICHUS aHOMAJIbHBIX TPAH3AKIMK B PEXKUME PEATbHOTO BPEMEHHU.
Hean:

CHuxeHue q)HHaHCOBBIX MNOTCPb OT MOIICHHUYCCTBA.

TexHoJsiorum:

® AuroputMmel anomaly detection (anropuTMbl AeTeKTHpOBaHUS aHoMammii: Isolation
Forest, Autoencoders)
OO0HapyxeHrne aHOMAaJIUH - 3TO METO/I, UCTIONIb3YEMBIN B MaITUHHOM 00y4deHuu (ML) mist
BBISIBIICHHSI PEIKUX JJIEMEHTOB, COOBITUH WJIM HAONIOACHUH, KOTOpPHIC BBI3BIBAIOT
NOJI03PEHHS, TOCKOJIBbKY 3HAYUTEIBHO OTIUYAIOTCS OT OOJIBIIMHCTBA TAaHHBIX.

@® AHanu3 BpEMEHHBIX PSAJIOB

® Graph-based ananus cBszelt (MCIONB3YIOT MPEACTABICHNE JaHHBIX MIPH MOMOIIHU TpadoB
1 pa30uBaOT €ro Ha Moarpadbl, COOTBETCTBYIOIINE KIaCTEPaM)
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Peanuszanus:
1. OO6yueHue MOJENN Ha UICTOPUUYECKUX JTaHHBIX O MOIIIEHHUYECKUX OMepalusiX.
2. Hurerpanus B IpOLECCUHT TPAH3AKIIUM.
3. ABTOMaTH4ecKoe OJIOKMPOBAHKE MOIO3PUTEIBHBIX ONEpaIHii.

Pesyabrar:

CHmxenue ymep6a ot moueHHruecTBa Ha 30%.

Keiic 5: OnTumu3anus padoTsl oTae/IeHNil 0aHKa

Onucanue:

AHanu3 3arpy>k€HHOCTH OTIEICHUH JJIs YIYUIICHHS PACTIPECICHHUS PECYPCOB.
Henn:

COKpaH_IeHI/Ie H3ICPIKCK U IMMOBBIIICHUC yI[OB.HeTBOpéHHOCTI/I KIIMCHTOB.
TexHosornu:

@® PerpeccuoHHbIN aHAIN3

® [IpornosupoBanue BpeMeHHbIX psaoB (ARIMA, Prophet — 6ubnmorexa
IIPOrHO3MPOBAHUS BPEMEHHBIX PSIIOB)

® OnTuMmu3anus Ha OCHOBE JJUHEHHOTO TPOrpaMMHUPOBAHUS
Peasmm3auus:

1. COop JaHHBIX O MOCEIAEMOCTH, BPEMEHHU 00CTyKMBaHUS.

2. TIporno3upoBaHrEe TUKOBBIX HATPYy30K.

3. OnTtumuzanus rpaduka paboThl COTPYIHUKOB.
Pesyabrar:
Cuaumxenne ouepeneit Ha 25%, skoHomus Ha nepconaiie 10 10%.

Keiicol or «<ABAJIAB» (1a00opaTopusi HCKYCCTBEHHOT0 HHTe LlIekTa COepOaHKka)

Keiic 1: Kitactepusanus KJIMEHTOB 0aHKA HA OCHOBE MX (DMHAHCOBOIO NOBEACHHUS

Onmucanmue:

bank xo4yeT cerMeHTHpPOBaTh CBOUX KJIMEHTOB 10 UX TPAH3AKUIMAM, KPEIUTHOU UCTOPUH U
JpyruM (MHAHCOBBIM ITOKA3aTeIsIM, YTOOBI MPEATIOKHUTH IEPCOHATUIUPOBAHHbIE YCIYTH.
Heab:

Brinenuts 0IHOPOAHBIE TPYIIIBI KIMEHTOB € IOMOLIBIO METOAO0B KJIACTEPU3ALIMM JJIsI
YIIYUYIIEHUS MAPKETUHTOBBIX CTPaTErui.

TexHoJIOTUN:

® Merton rnaBHbiX KoMnoHeHT (PCA) amst cHIDKEHUS pa3MEepHOCTH
@® K-means u nepapxuueckas KjiacTepu3alus

® Busyanuzanus (nenaporpammel, scatter plot)
Peanuszanus:
1. 3arpyska u npenoopadoTka JaHHBIX (HOpMau3aIus, yaajieHue BBIOPOCOB).
2. Ilpumenenune PCA nns cokpamieHus Yucia NepeMEHHbIX.
3. Kuacrepusauus kimeHToB ¢ noMolsio K-means u nepapxuueckux METOA0B.
4. VHTepnperanus KJIacTepoB (CpeIHNE 3HAYEHUS IPU3HAKOB B rpyIMax).
Pe3yabrar:
Brizeneno 5 kinacTepoB KIMEHTOB € pa3HbIMU (PMHAHCOBBIMH Npoduisimu. Ha ocHOBe 3TOTO
0aHK MOKET MpeaiaraTb TapreTHPOBaHHBIE MPOTYKTHI.

Keiic 2: IIlporHo3npoBaHue 0TTOKA KJIHEHTOB TeJIeKOM-KOMIAHNH

Onucanue:

TGHGKOMMYHI/IKaLII/IOHHaH KOMITaHUA XO4YCT MPCACKa3aTh, KAKUC KIIMCHTEI C BBEICOKOI
BEPOATHOCTHIO YHAYT K KOHKYPEHTaM.
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Mean:
[TocTpouTh MOzENb KIacCcU(UKAITIHU JJIS BHISBJICHUS KJIMEHTOB C PUCKOM OTTOKA.
Texnosorum:

@ Jlorucruueckas perpeccus
® Random Forest / XGBoost

® Merpuku: ROC-AUC, Precision-Recall (TounocTb-mosHOTa)
Peasmm3zaums:
1. PasBenounsrnii ananus (EDA) u 06paboTka mpoIycKoB.
2. Feature engineering (co3maHue HOBBIX IPU3HAKOB, HAIPUMED, CPETHEE KOTUIECTBO
3BOHKOB B MECHIII).
3. OOydeHue U BaIUAIMS MOJICIICH.
4. Wurepnpertamus BaxxHocTH npusHakoB (SHAP, feature importances ).
Pesyabrar:
Mogens ¢ AUC = 0.89 no3Boiger BoIABIATh 80% yXOASIIMX KIMEHTOB, YTO Ja€T BO3MOKHOCTD
YACPIKUBATDH UX CIICHUAIBHBIMU IMTPECAJIOKCHUSAMMU.

Keiic 3: Ananus 3¢ peKTHBHOCTH peKJIaAMHbIX KaMnaHuii ¢ momoumbio MANOVA
Onucanue:

MapkeTrHroBass KOMaH/1a 3alyCTHIa HECKOJIbKO PEKJIAMHBIX KaMIIaHUI U XOUYET OLICHUTh MX
BIIMSIHUE Ha pa3Hble TPYIIBI TOTPEOUTENEH.

Heab:

OnpenenuTpb, €CTh JIM CTATUCTHUECKU 3HAUMMBIE PA3IMyusl B pEaKkIK MOTpeOuTeneil Ha pa3Hble
PEKJIaMHBIE CTPATETHH.

TexHoJiorum:

@® MuoromepHslil nucnepcuoHHbi aHau3 (MANOVA)

@ TecThl HAa HOPMAILHOCTh ¥ TOMOT€HHOCTH auctiepcuii (Box’s M, Levene) nist
cobmonenust yciouit npumeHuMocTH MANOV A

® [loct-xok Tectol (Tukey, HSD)
Peanuszauus:
1. ®opMupOBaHUE TPYIII MO IEMOTPAPUIESCKIM ITPU3HAKAM.
2. IIposepka mpeanocsuiok MANOVA.
3. IIpumenenue MANOVA 11 OolleHKH BIMSIHUSL KAMITAHUH Ha HECKOJIBKO METPUK
(HampuMep, KOJIUYECTBO MOKYIOK, CPSTHHUH YeK).
Pesyabrar:
OO6HapyxeHo, yTO KaMIaHusg A 3Ha4nuMo 3¢ deKTUBHEE U MOJIOACKH, a Kammnanus B — s
monent crapue 40 ser.

Keiic 4: @akTopHbIii aHAJIU3 /151 OLIEHKH YI0BJIE€TBOPEHHOCTH COTPYAHUKOB
Onucanue:

Kommanwus npoBena onpoc cCoOTpyaHUKOB 10 20 mapaMeTpaM yAOBIETBOPEHHOCTH PabOTOM H
XO0YCT COKPATHUTH pa3MCPHOCTb JaHHBIX.

Heab:

BbISBUTH CKpBITBIE (DAaKTOPHI, BIUSIOUINE HA YIOBIETBOPEHHOCTh IMEPCOHAIA.

TexHosornu:

® ®axropusiii ananu3 (PCA, Varimax-Bparienue)

® Ormpenenenne yucna pakropos (Kaiser criterion, scree plot)
Peasmm3zaums:
1. IIpoBepka qaHHBIX Ha MPUTOAHOCTH A7 (AKTOPHOTO aHATN3a (KOPPEIALUOHHBIN
aHaiu3, Bartlett’s test).
2. Bpigenenue riaBHbIX KOMIIOHEHT.
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3. Hutepnperanus ¢akropos (Hanpumep, "Y 10BIETBOPEHHOCTH 3apmiaToit”, "KapbepHbie
BO3MOYKHOCTH").
Pesyabrar:
Brineneno 4 kmoueBbiX Gaktopa, oobsacHsAmUX 75% nucnepcun. HR-otaen Mmoxer
(bOKyCHpPOBATHCS HA YIYUIICHUH 3TUX aCIIEKTOB.

Keiic 5: IlocTpoenune pekoMeHIATeIbLHON CHCTEMBbI IJISl HHTEPHET-MarasuHa
Onucanmue:

HHTepHEeT-MarasuH X04eT yBEJIIMUUTh CPEAHUMN Y€K 3a CUET MEPCOHATN3UPOBAHHBIX
PEKOMEH 1Al TOBAPOB.

Heab:

PaspaboTtarh crucremy peKOMEHIAIMil Ha OCHOBE NIOBEJICHUS MOJIb30BATENCH.
TexHosornu:

® Komnaboparusnas ¢punbrpanus (SVD — meton kommabopaTUBHON (HIIBTpauy,
WCIIONIB3YIONTUI CUHTYJISIpHOE pasnioxkeHue, ALS — metos kommabopaTuBHOM
(GUIBTpauy, UCTOIB3YIOLINI METO] HAMMEHBIIINX KBaJJPaTOB)

® Mertpuku: Precision@k, RMSE
RMSE (Root Mean Squared Error), unu cpegHekBagpatuyeckas owmbka
(CKO), aBnaeTCcs MeTpuKOii OIIEHKH KauyecTBa MOJICIICH perpeccuu;
Precision@k — meTpuka precision (TOYHOCTb) U3MepAeT BEPOATHOCTb TOro, YTO
MoJernb BEPHO CNpOrHo3npoBana, YTo 3Ha4YeHne aBnaeTca UCTUHHBIM.
Peanuszauus:
1. Tloctpoenue user-item MaTpHIbl (MOKYIKH/TIPOCMOTPBI).
2. OOyuenue moaenu SVD Ha UCTOPUUYECKUX JaHHBIX.
3. T'eHepanus peKOMEHIAaUUM I KaXKIOT0 MOJIb30BaTelIs.
Pe3yabrar:
Baenpenue cuctemsl yBEIMUMIO KOHBEPCUIO B MOKYNKY Ha 15%.

7. Ilepedyenb HHGOPMAIHOHHBIX TEXHOJIOIHI, HCIOJIb3YEMBIX NPH OCYLIECTBICHUH
00pa3oBaTeIbLHOIO MpoLecca N0 JUCIHHILINHE

7.1 llepeyeHb HHPOPMANUMOHHO-KOMMYHUKANMOHHBIX TEXHOJIOTH A
1. DnekTpoHHas rmovra mail.ru, yandex.ru

2. Yandex Browser

3. Cucrema ympasnenust ooydennem Moodle — caava padot

7.2 IlepeyeHb JIMIEH3MOHHOTO W CBOOOJHO PACIHPOCTPAHSIEMOI0 NMPOrPaMMHOIO
obecrieuyeHust

1. OpenOffice

GIT

Yandex Browser

Mozilla Firefox

Google Chrome

Python + Jupyter + Google Colab
SymPy/SageMath

Octave (anaior MATLAB)

© N kWD

7.2 IlepedeHb JIMIEH3HMOHHOTO M CBOOOJHO PACIPOCTPAHSIEMOr0 NPOTrPAMMHOIO
obecnedeHns
1. OpenOffice
2. GIT
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3. Yandex Browser

4. Mozilla Firefox

5. Google Chrome

6. Python + Jupyter + Google Colab
7. SymPy/SageMath

8.

Octave (ananmor MATLAB)

8. MarepuanbHO-TEXHU4YECKOE O0ecneyeHne 1o AUCHUIInHe

B kauecTBe MaTepHalbHO-TEXHUYECKOTO 0O0ECHEUeHHs IUCLUILIMHBI HCIOJb3YIOTCS -
IPOEKIIMOHHOE 000pyAoBaHuEe (IIU(PPOBON MPOEKTOP, IKPaH, HOYTOYK, HHTEPAKTUBHAS JI0CKA).

Jlnsi mpoBeneHUs 3aHSATUH HUCIMOJIB3YIOTCS ayJAUTOPUU C y4eOHOM MeOenbio (CTOJHI,
CTYJIbs1), COOTBETCTBYIOILEN KOJINYECTBY CTYI€HTOB U MO3BOJISIOLIEN OCYIIECTBIISATh YIPAKHEHUS
[0 MOJEIMPOBAHUIO KOMIBIOTEpHbIE Kiacchl. CTyNeHTbl M MpenojaBaTeld By3a HMMEIOT
MOCTOSIHHBIN JTOCTYM K JIEKTPOHHOMY KaTajory yuyeOHO#, MeTOIMUECKOM, HayqHOH JIuTepaType,
NEpUOIMYECKUM U3AAHUSAM U apXUBY CTAaTEH.

HaumenoBanue yueOHON ayAMTOpUH, €€ OCHALICHHOCTb

Ne | Bux pabot
000pYyIOBaHUEM M TEXHUYCCKHMH CPEJICTBAMU O0yUCHUS

JlekmoHHbIE 3aHATHS AyauTopus, YKOMIUIEKTOBAHHAS CIICI[MaIU3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMHU CPEICTBAMH 00yUEHUS

JlaGopaTopHble 3aHATHS | AyIUTOpPHUS, YKOMIIJIEKTOBaHHAS CTICIIHATM3NPOBAHHOMN
MeOeNblo U TEXHUYECKUMU CpeICTBAaMH 00yueHus,
KOMITBIOTEPaMH, TPOEKTOPOM, IPOTPaMMHBIM 00€eCTIeYeHHEM

I'pynnoseie Aynutopusi, yKOMIUIEKTOBaHHAs CIELMAIM3UPOBAHHON
(MHAMBUIYaTBHBIC) MeOeNbI0 U TEXHUISCKUMHU CPEACTBAMHU 00yUEHUS,
KOHCYJIbTAIUU KOMIIBIOTEpaMH, IPOrPAMMHBIM 00€CTIeYCHHEM

Tekymuii KOHTPOJIb, AyauTopus, YKOMIUIEKTOBAHHAS CIICI[MaIU3UPOBAHHON
MMPOMCIKYTOUYHAA M€6GJII>IO U TCXHUYCCKHUMHU CPCACTBAMU O6y‘I€HI/I}I,
aTTecTanus KOMITbIOTEPaMH, TPOTrPAMMHBIM 00ecTIeYeHUEM
CaMocTosTenbHas KabuHner nmst caMoCTOSITENEHOM pabOThI, OCHALIIEHHBIN
pabora KOMITBIOTEPHOU TEXHUKON C BO3MOKHOCTHIO MOJKIIOYEHUS K

cetu «HTEpHET», IPOrpaMMON SKPaHHOI'O YBEIUYCHUS U
o0ecIeueHHbI JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA.

Bupryaneusie mamunbl, knactep Managed Kubernetes u pecypest GPU B obGmake
npeaocTaBisieTcs HHAyCTprabHbIM apTHepoM [TAO «Coepbank»:

Kon-Bo
Ne IIponykr [TapameTpsl mpoaykTa Kon-Bo KoH(Erypamii En. nsm.
Bupryansnas BupryaneHas mammza 10% | 60 e
MallliHa vCPU 2 vCPU 4 RAM
OC Ubuntu 22.04 1 T
Cucremublii guck SSD 1 It
10 o
Apenpna my6nauanaoro [P 1 I
BUDTVAILLHAS Buptyanbnas mammna ¢ GPU
by NVIDIA® Tesla® V1002 GPU 1 1 LIt
Mt 8 vCPU 128 ' RAM
OC Ubuntu_24.04 1 T
Cucremnslii 1uck SSD 1 T
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2000 '

Huck SSD 1 T
4096 o
Huck SSD 1 T
4096 o

Apenpaa my6mauanaoro [P 1 T

3 K8S Master node 8 vCPU 16 RAM 1 1 116
Worker node 10% goaa 4 vCPU
32 RAM . i
Worker node SSD-NVME 64 o
Apenpaa my6nauanoro [P 1 T

ML Inference
4  Instance Type Bpewms paboTsl B MecsIl 40 1 q
GPU

Nucranc § x NVIDIA® H100
NVLink PCIe 160 vCPU 1520 1 T
GB RAM
KomnuectBo 3anpocoB k ML- 1 Mo, 1T
MOJIETISIM
Koam ML-moneneit 160 o

5 LLM Toxensr GigaChat 2 Max 50 Mos. Ut
Tokenst Embeddings 400 Mau. T

JIomoHUTEBHBIE 00JIAUYHBIE PECYPCHI MPEIOCTABIIAIOTCS TEXHOJIOTHYECKUM apTHEPOM Y andex
Cloud.

36



	1. Цели и задачи учебной дисциплины
	1.1 Цель освоения дисциплины.
	1.2 Задачи дисциплины:
	2.2 Структура учебной дисциплины
	2.3.3 Примерная тематика курсовых проектов
	Рекомендации


	Критерии выставления оценок на экзамене
	Соответствие лабораторных работ и индикаторов компетенций
	4.4.1. Цель курсового проекта
	4.4.2. Задачи курсового проекта
	4.4.3. Ожидаемые результаты
	4.4.4. Порядок реализации курсового проекта
	4.4.5. Структура курсовой работы
	Примерная тематика курсовых проектов
	Рекомендации
	Критерии оценивания
	Кейсы от ПАО «Сбербанк»

	Кейс 1: Прогнозирование оттока клиентов
	Кейс 2: Оптимизация кредитного скоринга
	Кейс 3: Сегментация клиентов для кросс-продаж
	Кейс 4: Обнаружение мошеннических операций
	Кейс 5: Оптимизация работы отделений банка
	Кейсы от «АВАЛАБ» (лаборатория искусственного интеллекта Сбербанка)

	Кейс 1: Кластеризация клиентов банка на основе их финансового поведения
	Кейс 2: Прогнозирование оттока клиентов телеком-компании
	Кейс 3: Анализ эффективности рекламных кампаний с помощью MANOVA
	Кейс 4: Факторный анализ для оценки удовлетворенности сотрудников
	Кейс 5: Построение рекомендательной системы для интернет-магазина


