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1. HEJIU OCBOEHMUS AUCIHHUITIIMHBI

Llensmu ocBoenus AMCUHIUTMHEBI «HTemeK Ty anbHbiH dHaJIH3 JaHHBIX» SBJISIOTCS:

- H3YUCHHE TEOPETHYECKHX OCHOB [IPUMEHEHHS] COBPEMEHHBIX HHTEJUICKTYaJIbHBIX
HHQ)opmauHOHHo-aHaﬂHTquCKHx CUCTCM 171A yTIpaBlieHHs OH3HECOM:;

- dopmupoBanne komiLIeKca [IPAKTHYECKHX HABBIKOB [IPHMEHEHHS COBPEMEHHOIO
HHCTpyMeHTapus cbopa, 00paloTKu u aHauza OOJIBIIMX MAacCHBOB AAHHBIX IS yIIpaBiaeHHs
OH3HECOM,

3anaumu:

1) dbopmupopanue [IPEACTaBICHHH O Lesx, crnocobax PCAIM3AllME U HHCTPYMEHTAX

cOopa, 00paGoTky 1 aHaTH3g JIAaHHBIX;

2) wm3yuenuwe cep IPUMCHCHHSA, METONOB M CpEJCTB HHTCIUICKTYaIBHOTO aHa/Iu3a
JNaHHBIX;

3) dopmupoanue TMPAKTHYCCKAX HABBIKOB cOopa, 00paboTkH u anamm3a OonbImHx
MAacCHBOB aHHBIX B ENSX 3¢ (eKTHBHOro YIpaB/IeHHs OH3HECOM;

4) nonyueHHe TeopeTHyecKux 3HAHUH U TPAKTHYECKHX HABBIKOR [IPH PEIIEHUH THUIMOBBIX
YUPaBJICHYECKUX 33134 C HCIIOIb30BAHHEM COBPEMEHHBIX HHTEIUIEKTYATbHBIX HHpOpMaHOHHO-

AHATATHYECKUX CHCTEM

2. MECTO JUCIUILTHHEI B CTPYKTYPE ONION

Hucuunnuna «MHTenneKTyanbHbIH anamms AGHHBIX» OTHOCHTCS K 0OOS3aTeNLHON YacTy
y4dedHoro miana OITOIT OaxanaBpuata mo HanpasJieHH0 38.03.02 «MenemxmenTy», B1.0 39

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHHS IO TMCUMIIJIMHE

Dopmupyemsie [Inanupyemsre Pe3ynbTatel 00yueHus no AUCLMILUINHE, B Hanmenosanue
KOMITETEHLIMU COOTBETCTBHH C HHAMKATOPOM 10CTHKEHHs KOMMEeTeHLHH OLIEHOYHOTO
(Kox, conepxkanue Hupukatop moctuxenns PesyneraThi 00yueHus mo cpencTea
KOMTETEHIIHH) KOMIeTeHLIMH JUCLHIUTHHE
(x00, codeprcanie
uHOUKamopa

OIIK-2. Cnocoben OIK-2.1. 3ddpexrurno 3HaeT: MeTOBI 1 IMpakTtuko-
OCYIECTBIATH chop, HCIIOJIb3YET MOHCK M NIpOrpaMMmHbIe cpencTea OPHEHTHPOBaHHOE
00paboTky u aHamm3 KOPPEeKTHO OCyIIecTRIseT A4 cbopa, 06paboTky 1 3ajaHue

AaHHbIX, HEOOX0IHMBIX aHAITH3 JIHTepaTypsl, aHanuza uHGpopmauuu Tectosbie Bompock
UL pelueHus HOPMATHBHBIX M IPaBOBBIX VmMeer: obpabatsigars, Occe
NOCTaBIEHHbBIX AOKYMEHTOB 1S peleHus aHAIH3HPOBATEL U
YNpPAaBNeHYECKHX 3anau, ¢ YNpaBleH4YecKuxX 3anayq MOIEIMPORATE
UCMO/Ib30BaHHEM OIIK-2.2. IMpumenser METOIbI | HHGOPMALMOHHBIE MOTOKY
COBPEMEHHOrO cbopa, 06paboTku 1 aHantu3a OpraHH3aLuu

MHCTPYMEHTapus 1
HHTEJIEKTYaJIbHBIX

AAHHBIX, HEOOXOMUMBIX /115
PELICHHSA MOCTABIEHHBIX

Brazneer: HaBbikamy
00OCHOBaHHS MPHHATHS

HHpOPMaLHOHHO- YIpaBlieHYeCKuX 3aay, ¢ YTpaBieHYecKkoro
AHATUTHYECKUX CHCTEM HCIIONBE30BaHHEM PelIeHns Kak pe3ynbrarta
COBPEMEHHBIX UU(PORBIX HH(OPMaLHOHHO-

TeXHOJIOTHiA, BOCIIpHHHMaET, aHATHTHYECKOI{




AHATH3HPYET, 3aMOMHHAET U
nepenaeT HHPOPMALIHIO ¢
HCII0/Tb30BaHKEM LH(POBLIX
CPEICTB, @ TAKKE C MOMOLLbIO
ITOPUTMOB MPH padoTe ¢
MOJTYYEHHBIMM M3 Pa3IMUHBIX
HCTOYHHKOB IaHHBIMH

AEATEIbHOCTH

OIIK-5 - CnocoGen
HCMOJIb30BaTE MPH
pelieHuH
NPO(eCcCHOHATBHBIX 3a1ay
COBPEMEHHBIE
HH(OpMaLHOHHbIe
TEXHOJIOTHH U
NpPOrpaMMHBIE CpeICcTBa,
BKITIOYas ynpaslieHHe
KPYNHBIMH MaccuBaMu
JaHHBIX H UX
HHTEIEKTYaIbHBIH

OIIK-5.1. IMoxumaer
OCHOBHBIE NPHHLMIIEI paboThI
C IaHHBIMH, IPUMEHSET
COBpEMEHHBII
HHCTpYMEHTapHii aHanuza
AaHHBIX Ha 6a30BOM ypOBHe
OIIK-5.2. Ouenusaer
BO3MOXHOCTH M
LeJ1eco00pasHoCTh
HCIIOJTb30BaHUA
LH(POBBIX TexHOMOrMii B
YNPaB/IeHHH OpraHu3aLmeii

3HaTh: OCHOBHbIE NIOHATHS, IlpakTHKo-
TEPMHHBI OPHEHTUPOBAHHOE
MHTEJUIEKTYaTLHOrO 3a1aHue
aHa/lM3a IaHHBIX. a TaKxKe Tecrosbie Bonpocs
CTaHJapTHbIe cce

YhpaBieH4ecKHe 3anaym,
peliaeMbie MeToaaMu
HHTEJUIEKTYaJIbHOTO
aHa/lu3a IaHHbIX
YMeTh: npoBoanTS
MOJE/IMPOBaHKE W AHAITH3
JaHHBIX C MPUMEHEHUEM

aHanus. OIIK-5.3. Henonesyer METOJI0B U IPOrpaMMHOT0
COBpPEMEHHBIE LHU(POBbIE HHCTPpYMeHTapHs
TEXHOJIOTHH M TIPOrPaMMHbIe HHTEJUIEKTYalbHOTO
NPOIYKTHI JUIsl pellCHHs aHaJIM3a TaHHBIX
NpodeccHOHANLHBIX 33129 Buanets: naBbikamu
UCTIOIL30BaHUA METOIOB H
NPOrpamMMHOTO
HHCTpYMEHTapus
HHTEJUIEKTYallbHOTO
aHAIH3a JaHHBIX
OIIK-6. Crniocoben | OITK-6.1. [Tonumaer 3Hath: cTaHaapTHbIe MpakTuxo-
NOHUMaTh TPHHLIMMEBL | OCHOBHbIE MPHHUMIEI PaBOTHI YOpaBJieHYECKHe 3a1ayH, OpHEHTHPOBAHHOE
paboThI COBPEMEHHBIX | COBpeMeHHBIX UT PellaeMble MeTogamu 3a1aHKue
HH(DOPMaLIHOHHBIX OIIK-6.2. Orbupaer  mng HHTE/IEKTYaTbHOTO Tecrosrie Bonpocs
TEXHOJIOr Ui W | PCUICHHA NpOQecCHOHaNbHBIX | aHanusa JaHHBIX, a TAKXKe Occe
HCNIONb30BATL  MX  [a | 3a;ay HeoOXoaumble NPHHLHITEL paBoThI
peLeHus 33434 | UHQPOBBIE  TEXHOJIOrHMH H COBPEMEHHbIX
npoecCHOHANBHOMH NIpOrpaMMHbIE  MPOAYKTHI B HH(POPMALHOHHO-
ACATEIBHOCTH COOTBETCTBHH C MPHMHLMNAMH AHAITMTHYECKHUX CHCTEM

UX paboTel.

OIIK-6.3. IMonumaer
OCOOEHHOCTH TeXHOMOTHIi 4~k
MPOMBILLIEHHOH  peRomouHy

H BO3MOYKHOCTH MX
MCTIOTB30BaHUs npu
NPOEKTHPOBAHHH OusHec-

Mozened opraauzanmii

YMerts: onpenensats Kpyr
3a/a4 B paMKax
TOCTaBJICHHOH L1e1M K
BbIOHPATh ONTUMATBHBIE
CNOCOOBI HX pelueHns ¢
NPHMEHEHHEM METO10B
HHTEIUIEKTYalIbHOTO
8HANH3a IaHHBIX
Bnaners: aBbikamu
BBIOODA ONTHMATBEHBIX
Crnoco0oB pemenus
CTaHIAPTHBIX
IKOHOMMYECKHX 3a/1ay ¢
NPHMEHEHHEM METO0B
HHTE/IEKTYaTLHOTO
aHATHM3a TaHHBIX
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4. OFBbEM U CTPYKTYPA AUCHUTIIUHBI

TemaTuyeckmii nian
dopma obyuenns — ounas
Tpynoemxocts muctmmmme! cocrasiger . 3 _3a4YeTHBIX enunML, 108 yaca

[ Konrakrthas pa6ora
obyuaromxcs
C MeAarorHyeckum
paboTHHKOM
=~ 3]
= =
¥ S D@opmei
o] = =
= g & TEKYILETo
o = o S =
51 = = y KOHTPOJIs
HaumeHoBanue Tem w/miu E = = o T = P
Ne 2 5 = 1) = = YCIIEBAEMOCTH,
pa3zesnos/Tem 2 o = g - £
n/n (5} = = = 9 e (opma
AHCLMILTHHBI @] = = L L X = "
g = = =z g S | IPOMEXYTOYHOI
£ | 3 3 = g 2 aTTecTanmm
x
- = é s Z | (o cemecmpam)
2 5 S ©
) S &
e s -
= =, S
S
-S.‘

I | Cyunocts | ﬂ
HHTENIEKTYalLHOro 6 13 5 6 5 Peiitunr-
aHau3a JaHHBIX U KOHTposib Nel
MaLIHHHOIO 00y4eH s

2 | Coop nanHbIX ¥ nx

i 6 |46 | 4 | ¢ 15
OIUCATEbHbIN aHATH3

3 | IlpeasapurensHas 6 79 4 6 5 Peiirunr-

00paboTka naHHBIX KOHTpOJIb No2

Hroro no nucuuninme:

6
4 | MozxennpoBatue nanHbIx
Ha OCHOBE METOHOB Peii
MaLIHHHOTO 00yuYeHus H 6 [10-18 | 8 18 45 eHmH; 3
HCKYCCTBEHHBIX e
HEHPOHHBIX ceTeii
Beero3a _6_cemecrp: 6 ( 18 ! 36 ‘ 90 3auer
Hannume B nucunmmne KIVKP ’ ‘ ’

‘ 18 { 36 90 3auer
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Temarnuecknii naan
dopma obyuenns — 0HO-3a04Has (5 1)
Tpynoemkocts aucimmmings COCTaBISET _3_ 3aueTHbIX eunu, 108 yacop

KonraktHas paGora
olbyvaronmxcs

C MeIarorM4YecKum

PabOTHHKOM

3| g
% 2 Dopmel
® 2 S
& g = TEKyIIero
= 3 j] =
2 = = S 3 KOHTpoJIs
HaumenoBanue tem w/mmu = = =) S =
7] Z S S 2 YCTieBaeMocTH,
pasnenor/rem o = i e =
= £ S = C]JOpMa
AHCLHIUIMHBI = ) o 2 o= o
g s 2 g £ | TPOMEXYTOUHOIH
< g = g 2 aTTecTaluH
= 5 g Z | (mo cemecmpanm)
> & S | ©
@ Vel =
=" <
= = 2
S
=
©

CyuHocTts
HHTEJIEKTYaNnLHOro
aHau3a JaHHBIX H

Peiitunr-
KOHTposk Nel

C6op nanHbIX 1 ux
ONHCATENbHBIN aHATH3
[penBapurenshas
00paboTka naHubIx
Monenuposanue nannsx
Ha OCHOBe METOOOB
MAaLIHHHOIO 00yueHHs ¢
HCKYCCTBEHHBIX
HEHUPOHHEIX ceTeii

PeliTunr-
KOHTposib Ne3

.
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Temaruuecknii nian
dpopma obyuenns — ouno-3a049nas (Yckopennas)
Tpynoemxocts aucnumHELD COCTaBIACT _3_ 3aueTHwIX emunmil, 108 yacon

r Konrakrhas pa6ora
oOy4arouuxcs
C MeJarorHyeckumM
paboTHHKOM
3 =
>, =
g 2 Dopmel
] S S
= ’ B 5 2 TEKYLLIEro
Q =z S &=
a = KOHTPOJIs
Hanmenosanue tem wum | £ S £ 3 T g P
Ne 2 5 = {o] = 2 YCIEBAEMOCTH,
/ pa3snenos/Tem o o 3 g = &=
n/n = o - 3 5 3 L bopma
AHCLIMTUTHHBI & E & o L > = .
g = = e g S | MPOMEXYTOYHOI
£ é 2 = ‘g" g aTTecTaluu
z = s 2 | (no cemecmpam)
| 5 8|S
] It =
o < ;
= = =
S
=
©
I | Cymnocts
HHTE/UIEKTYabHOrO 5 1-3 10 Pe#irunr-
AHAJIM3a 1aHHBIX H KOHTpoJb Nel
MaLIHHHOrO 00yYeHHs
2 | C6op naHHBIX H HX 5 4-6
ONKCATE/IbHBIH aHATH3
3 | lpeasapurenshas 5 7.9 Peiirunr-
o0paboTka naHHbIX KOHTpob Ne2
4 | MozaenupoBatue nannbix
Ha OCHOBe METOOOB Peii
eHTHHT-
MalIHHHOTO 00YyYeHHs U 5 |10-18 | 6 8 45 “ HHS\‘. 3
0 o
HCKYCCTBEHHBIX e
HEHPOHHBIX ceTeii
Beero3a _5_cemectp: I 5 3aqer
Hanuume 8 ancumnnune KI/Kp
E/I’roro N0 IUCLUILIMHE ‘ 5 10




7

Couepmaﬂue JEKIHOHHBIX 3aHATHH 1o AHCHHII/IHHe

AdHHBIX.

Tema 3. Ilpeasapurennnasg 00paboTka JanHbIX

[onstre kauectpa JAaHHBIX. KpHTepuu kauecrsa AQHHBIX: JOCTYTIHOCTB, TOYHOCTB,
B3aHMOCBSI3aHHOCTD, IIOJTHOTa, HCIIPOTHBOPEYHBOCTS, O/THO3HAYHOCTB, PEJIEBaHTHOCTE,
HaJIe’KHOCTB U CBOEBPEMEHHOCTE,

CymrocTs ounctky AAHHBIX. MeTons! ouncTky AaHHBIX 1pu 00paboTke NMPONYINEHHEIX
3HAYCHUH, 1yOauKaTos, [IPOTHBOPEYHIA, aHOMATLHBIX 3HAYCHHH U BBIOPOCOB, IIYMOB, (PUKTHBHBIX
SHAYCHUH M OIIHOOK BBOJA MAHHLLX,

Cymaocts ONTHMH3ALMA  JJaHHBIX. Metons ONTHMH3AIHH  JIAHHEBIX: CHHXKEHHe
Pa3MEpHOCTH, BEHISBIeHHe | HCKJIFOYEHHWE He3HAvalmux IIPH3HAKOB.

Tema 4, Mogeanposanne AGHHBIX HA OCHOBe MeTo/0B MAUMIMHHOTO 00yYeHHusT u
HCKYCCTBEHHbIX HelipOHHBIX ceTeii

Cymmuocts MOZEMPOBaHHS NaHHBIX Kak JTama TIPOBEI€HHs HHTEILUIEKTYaIBHOO aHajH3a
JaHHBIX.

Cyunocts MAallliHHOTrO  00y4yeHwus., Crnoco6rr MAllIHHHOTO  00y4eHus: o0yuyenue ¢
YauTeneM, o0yueHne Ges yuuTens, oOyyeHue c IOAKpeniennem. Mopenu MalHHHOTO 00y4YeHus
AL PEIICHHS NPUKIAMHBIX 3aja4: perpecuu, K1accHukarmm, KIacTepH3auuM, noHMKeHus
Pa3MEpHOCTH naHHbIX, BhIABICHHUS aHOMaJIHii.

Monenu perpeccun. Cymnocts PETPECCHOHHOrO aHanu3a, Jluneiinrle Mmogenn perpeccum.
Hennneiingre moneny perpeccuu

Monenu Ki1accugpukaru, Knaccupuxanug xax 3a/laua MalluHHOTO 06yyeHHs. JIuneiinpie
MOZemn  knaccupukamumy, Mogenn Klaccupukanuu ¢ HETUHEHHBIMU pazaensomumu
TIOBEPXHOCTSIMH,

Klactepusaruy,

Beenenne B HCKYCCTBEHHbIE HEHPOHHbIE CceTy. Ceeprounsie u PCKYPPEHTHBIE HEelpoHHbIE
ceTH. OOyuenue ¢ MOAKpeIIeHuEM,

Conepxkanne HpaKTHYeCKHX/T1a60paTopHbIX 3AHATHH N0 IMCHUMIHHe

Tema 1. Cymuocrs, HHTEVIEKTYa/IbHOT0 aHa i3] AAHHBIX H MANIHHHOr O o0y4enus
3anarue 1

Oﬁﬂ&CTH YCJIOBEYECKOI ACATCIIBHOCTH Hauboee H HaHuMeHee HOOXOOAT Ui wux aHallu3a
Me€TodamMu HHTeJIJ'IEKTya.J'ILHOFO aHallku3a

[Tpo6emer OPTraHH3al|H [IPOLEeCcCoB ONEPAHOHHOK aHATHTHKH




3ansaTue 2

IIpaxkTiyeckue aciekTh MoCTaAHOBKH W PCIICHHS 3a/1a41 MALIMHHOTO 00YYeHH s ¢ YUYHTEIEM

IIpakTHyeckue acniekTs OCTAHOBKH U PCIICHHS 3a/1a44 MAlIMHHOTO 00y4eHus 6e3 YUHTES

IIpakTuyeckne acmekTsl moCTAHOBKH u PEUICHUS  3a/1a4d  MAallMHHOTO 00y4eHHs c
NOJKPEIIEHHEM

3anaTHe 3

OcHoBHBIE 3Tanb pazeuTHS TEOPHH H HHCTPYMEHTAPHS MAIlMHHOIO 00yueHHs

IIpaBoBsie mpoGnemel PUMCHCHHA HHCTPYMEHTOB MalIMHHOTO 06YYeH s

Tema 2. Coop nauubIx u nx OIHCATEILHBIH AHAIH3

3ausitue 4

IlpeumymiectBa u HemoctaTku Haubomee BOCTPeGOBAHHBIX HHCTPYMEHTOB MAIIMHHOIO
o0yueHus.

[Inardopmer ans peanmsanuu AHATHTHYCCKHX IIPOLECCOB C IpPUMEHEHHEeM IPOrpaMMHBIX
#3BIKOB BBICOKOT'O YPOBHS: OHOIHOTEKH S3bIKa R, 6ubnuorexn s3pika Python, 6u6muotexu ML.NET
U J1p.

3ausarne 5

Inardopmer ans peanmsamuu seex AHATUTHYCCKUX TIPOLECCOB MpH paboTe ¢ 00sbImUMH
AaHHBIMH: Mahout, MLib, MADLib u ap.

Low-code mnarpopmer s PCAIM3AIA  aHATUTHYECKHX IIPOIIECCOR: Loginom, Qlik,
Microsoft Power BI u ap.

3ansarue 6

Opranm3anus pasmnysex cnoco6op cOOpa TaHHBIX M HX Pealn3alus B nnatdopme Loginom

Cpencrra Busyanusanuu HabOpOB IaHHEBIX B mwiatpopme Loginom

Tema 3. Ipeasapureasnasn obpaboTka 1aHHBIX

3anstue 7

IIpobrems! onenku kauectsa COOpaHHBIX JaHHBIX

Lenecoobpasznocts TIPHMCHCHHUSA H BBIOOD METOIOB OYMCTKH M ONTHMH3ALMK JAHHLIX MpH
PELICHUH Pa3IHIHBIX KATEropHii 3a1a4 MaluHHOMO 00y4eHus

3ansTue 8

Huckperusanus HETIPEPBIBHBIX JaHHBIX ¢ IPHMEHEHHEM matdopmsr Loginom
3ansTe 9

Hepapxuueckas nnnexcamus ¢ TIPUMCHeHHEM I1aThopMer Loginom

PaGora ¢ Bpemenunmm PA/IaMu ¢ IIPUMEHEHHEM IL1aThopMEI Loginom
YBe/HUeHHE IPOM3BO AU TEIbHOCTH nardopmser Loginom

PasGop BeG-cTpanu ¢ TloMo1eio mnardopmsr Loginom

Tema 4. Mogeanpopaune AAHHBIX HA OCHOBE METOJOB MANIMHHOIO o0ydenuss wu
HCKYCCTBEHHBIX HelPOHHBIX ceTeili

3annTue 10

IIpo6nemsr mpakTuyeckoro TIPUMEHCHHS PETPECCHOHHBIX MOIe/Ieil

Mertoxs1 ot60pa IIPH3HAKOB B 3a/1a4ax JTUHEHHOIH perpeccuu

3HaYUMOCTh K03 QHIHEHTOB IHHel Ol perpeccuu

Metoze1 6opr6a ¢ NEpeodyYeHHeM B PasiIHIHbIX METOAaX THHEHHOH perpeccuu

3ausiTue 11

Beposarnocthas nocranoska 3a71a4 perpeccuu

Bsanmocssiss Mexay croxmoctsio PETPECCHOHHOH MozemH 1 pasmMepom Habopa JaHHBIX

Beruncnenue ontumansapx T1apaMeTpOB JIOTHCTHYECKOH perpeccuu



3ansTue 12

IIpo6nema onpenenenus OITHMAIBHBIX IAPAMETPOB JTHHEHHO] perpeccuu

Merpuxu xauectsa perpeccuu

Perpeccuonnsiii anamms ¢ loMometo 1m1arpopmsr Loginom

ITpoGnemsr mpakTrueckoro IIPUMEHEHHUSA KIaCCH(PHKALMOHHBIX MOeIeil

3ausTue 13

CpaBrenne meTos0B KJIacCH(p UKy

MeTpuxu kagectsa pasGuenns s 3ajlavax KIacCHHKALWK U perpeccum.

Komnosumun anropurmos, TpUMeHseMbIe B 3a1a4ax K1accHpHKauu

Beruncnenue onrumanpunx TIapaMeTpos Mozenel kKnaccudukanuu

Mertoxsr 6opsba ¢ TEpPeOOyYEHHEM B Pa3IHYHBIX MeTO1axX Kraccuukanuu

3ausaTue 14

Knaccnpuranus ¢ nomomsio wiatpopmer Loginom

IIpo6rema onpenenenus ONTHMAIEHBIX apaMETPOR Kraccudukanuu

Mertpukn xagecTra KraccupuKanuu: gons MPaBUILHBIX OTBETOB, MaTpHIA OMIHGOK.
TOYHOCTD U noiHota, AUC, uuekc JbKkunn, qyscTBHTENBHOCT K pasMepy Kaccos.

HyBeTBHTETBHOCTD 1 crnenupUYHOCTL MeToa Klaccupukanuu

3ausTue 15

[Ipo6aemsr npakTuyeckoro TPUMEHCHHUS MOJIeNIel KilacTepu3ammu

CpaBHenue mMeTonon Knacrepusauuu. [Toaxonsr k KIaccu(pUKalkuu MeTon0B KJlacTepu3anuu

Mertons! uteparusnoii KJIACTEepH3aLiH: IPEUMYIIECTBA 1 HEIOCTaTKH, 001acTh MpUMeHeHHs

Metoaer  uepapxuueckoii KJIaCTepH3alnKu: npeuMmyinecrsa u HENoCTaTKH, o06nacTs
NPHMEHEHHS

3anarTue 16

Merpuku xagectna Knaccudukanuu

Knacrepusanus ¢ ToMopto nargopmsr Loginom

3ansTue 17

BBeznenne B uckycerpennie HEHPOHHEIE CeTH,

Ceeprounsre u PEKYPPEHTHBIEC HEHPOHHBIE CETH.,

3ansarue 18

Ob6yuenue ¢ IIOIKPCIITICHHEM,

Ipumenenne neiiponnbix ceteis C HCTIOJIE30BAHKEM ILTAaT(OPMEI Loginom

S- OUEHOYHBIE CPEACTBA ISl TEKYILETO KOHTPOJIsl YCIIEBAEMOCTH,

IIPOMEKYTOYHOM ATTECTALIMH 110 HTOrAM OCBOEHUSI TUCHUTLTMHL]

1 YYEBHO-METOAMYECKOE OBECIIEYEHUE CAMOCTOSITEJILHOM PABOTH]
CTYJIEHTOB

S.1. Texkymmii KOHTPO/Ib ycnmeBaemMocTH (petimunz-konmpons |, peumune-xoumpons 2,
petumunz-konmpons 3).

Peiitunr-konrposs Nol

3ananue Nel. Bemonaute CIENYIOIINE 3alaHus:

I. Coopmyupyiite 3alla4M, BO3HHKAIOIIHE B 3a/laHHOM 110  BapuWaHTaM BHje
ACATENLHOCTH, KOTOPhlE MOXHO ObLIO Gpj PCLIMTE C HCHONBb30BAHHEM MAIHHHOrG 00yueHus
(HeodXomuMO BbIenHTE Kak MHHUMYM 110 ORHOH 3amaum PerpeccuM, knaccupukanum u



2. Onumure KaXIYIOo 3amauy 1o creaymoomeil cxeme: CYIIHOCTE 3aa4yu, KJiace 3anavu,
COCTaB MPHU3HAKOB (HaHMEHOBAaHHe, THII AHHBIX, OTPaHWMYEHUS Ha 3HAYEHWs), COCTAB METOK
(HaMMeHoBaHHe, Tun AAQHHBIX, OTPAHHYCHHS HA 3HAYEHHS).

Bapuanter BugoB nesTennHOCTH: 1) OGankonckas ACATEIBHOCT;  2)  oIeKTpoHHAs
KOoMMepnus; 3) puanrepckas ACATENILHOCTD; 4) HH(POpPManHOHHAs OesonacHocTs; 5) posuuunas
TOProBiisg; 6) cenbckoe X034HCTBO;7) TpaHCHOpTHBIE yeiyru; 8) TypHCTHYecKHe yciayru; 9)
YCIIYTH CTpaxoBaHHs.

Peiitunr-konrposs Ne2

3ananue Nel. Bemosnute CIICAYIOIIUE 3aJaHHUS"

a) HAUMEHOBaHMe PEMO3UTapHUA C yKa3aHHEeM ero HHTEPHET-aipeca,

0) kpaTkoe u nonHoe HaHMEHOBaHHe Habopa JaHHbIX,

B) ueHTHHKATOp Habopa JaHHBIX,

T) KpaTKasi XapakTepHCTHKa (petaemele 3aqaun, TIEPBOMCTOYHHK JIAHHBIX H T.11.),

1) KOTTHYECTBEHHbIE llapaMeTpel Habopa TaHHBIX (pasmep BeIGOpPKH),

€) OIIHCAHHE NIPH3HAKOB H METOK.

2. IlpoBenuTe aHaTH3 TaHHBIX B HabOpe Ha JOCTYIHOCT, TOYHOCTD, B3aHMOCBA3aHHOCT,
IIOJTHOTY, HENPOTHBOPEYHBOCTS, OAHO3HAYHOCTB, PENEBAHTHOCTD, HANEKHOCTE I
CBOEBPEMEHHOCTB.

U3 HHX, KOTOPBIC SBIISFOTCS MOIICHHHYECKIMH. Hcrounuk nannpix: https://www.kaggle.conﬂmlg-
ulb/creditcardfraud

3. Ha ocHoBanuu nanmbix o lIpousBoacTBe KoH(eT B CIIIA ¢ AHBaps 1972 no mactosumii
MOMEHT HeoOXo MO CIIPOTHO3UPOBATh HH/TYCTPUALHBIH IpPONYKTOBBIH uuteke (IPG3113N —
YHUBEPCATBHBINA HHIEKC YPOBHS TIPOH3BO/ICTBA, KOTOPEIA H3MepsieTcs kak % OT YPOBHS
TiponsBozncTsa 2012 roza). lopusont [IPOTHO3HPOBAHHSL: BpeMEHHOi HHTEpBan B 24 Mecsa.
HUcrounnk nanumrx: hnps://fred.stlouisfed.org/series/IPG31 13N

3ananne No2. IMoarorosste PaspepuyTrIif oTBET Ha CICYIOIHE BOIPOCH:

1. O630p 3agau, PCIIAEMBIX alrOPUTMAMH MalHHHOrO 00yueHus.

2. Knaccuduxarnus 4IT'OPHTMOB MAIIMHHOTO 0GYyYeHHs

3. AIroput™ nuHeiinoi perpeccuu

4. Anroput™ noructHueckoi perpeccum.

5. Anropurm ZlepeBa pelleHuii,

6. Anroputm AdaBoost.

7. Anroput™ k-means,



Bonpocur k 3avemy:

Cymmnocts HHTCJUICKTYaIbHOTO aHAIH3a JAHHELX.
HWurennexryansusrit anans AaHHBIX B OM3Hece (onmcanue CTaHIapTHBIX 3a71ay).
TexHomoruu HHTCIIIEKTYaIbHOIO aHAIH3a,
O630p nporpammusix PCIICHHH UL HHTEIUIeKTYaTbHOrO aHAIM3a TaHHBIX,
OcHoBHBIE STamnm TIPOBEJICHUS MHTEICKTYaNIbHOr0 aHATH3A AQHHBIX M HX KpaTkas
XapaKTepHCTHKA.

6.  OcHOBHEIE MeTOTBI aHaM3a JaHHbIX.

7. BHemnue u BHYTPCHHUE MCTOYHHKHM JAHHBIX: CHCTEME] YNPaB/IEHHS OCHOBHBIMH W

Ll ol ol -

8. Hmmopr, IKCIOPT, HHTETPAIMS JaHHBIX H3 BHCITHAX ¥ BHYTPEHHUX MCTOYHHKOR.

9. O630p KmOYEBDBIX omnepanuii ¢ Habopamu OTHOPOAHBIX H HEOXHOPOHBIX IAHHALX.

10. Metomupr ONHCATE/ILHOIO aHAIM3a AHHBIX,

11. ITonsaTue kavectpa JTaHHBIX,

12. Kpurepuu kauectsa AQHHBIX: IOCTYIIHOCT®, TOYHOCTE, B3aMMOCBSI3aHHOCTS, MOJIHOTA,
HEIPOTHBOPEYHBOCTS, OJTHO3HA4YHOCTB, PEJICBAaHTHOCTB, HA/IEKHOCTD K CBOEBPEMEHHOCT,

13. Cymnocts OYHCTKH JaHHBIX.

14. Metoxsr ouncrin AaHHBIX HpH 06paboTke IPONYIICHHBIX 3HAYEHHIA, nyOnMKaToB,
TIPOTHBOPEYHIi, aHOMALHBIX 3HAYCHHU H BBIOPOCOB, mIymOB, (DHKTHBHBIX 3HAueHHH K OmuboK
BBOJA TaHHBIX.

15. CymnocTts ONITUMH3ALINS JaAHHEBIX,

16. Metonaml ONTHMH3ALUH JaHHBIX: CHHXXEHHE Pa3MEpHOCTH, BBISBIEHHE H HCKIIIOYeHue
HE3HAYaluX IPH3HAKOB.

aHalli3a JJaHHBIX,

18. CymHocts Mammnnoro 00y4eHus.

19. Crocobsr MammuumOro 00ydeHus: obyuenue c yauTeneM, obyyeHue Ges YUHTEIH,
o0ydenue ¢ IIOJKpEIIEHHEM,

20. Mogennu MAlIMHHOTO O00y4YeHHs g PCIICHAS TPUKIaHBIX 3a1ayq: perpecuu,
Knaccudukanum, KJIaCTEpU3aIiH, IOHHKEHHS Pa3MCPHOCTH NaHHBIX, BLISBIICHHS aHOMaJTHH.

21. Mogenu perpeccumu.

22. Cymmocts PEerpecCHOHHOrO aHaH3a.

23. Jluneiinsie momeny perpeccuu.

24. Henuneiinbie Moneny perpeccun

25. Monenu Kinaccuukanum,

26. Knaccupukanus xax 3ala4a MallluHHOTO 06y Yenns,

27. Jlunelinpie Mozenu Kiaccuukanmm,

28. Monemu KIacCHHKaLHY ¢ HeluHeHHbMu PA3NCIAIOMUMHU TOBEPXHOCTAMH,

29. Monenu KJlacTepHu3anumu.,

30. KnacrepHsiit anamms KaK 3ana4a MaltMHHOTO 06yYen s,

31. Mopemu HTCPaTHBHOM KilacTepu3aimy,

32. Mopemu HEPapXU4ECKOH KIacTepusarmmy.

33. Monenu IIOTHOCTHO# KIacTepusanuy.

34. BBenenue B HCKYCCTBEHHBIC HEHPOHHEIE ceTH.

35. Caeprounsie u PCKYPPEHTHBIE HEHPOHHBIE CeTH.

36. O6yuenue ¢ MONKpeIUIeHHeM,

PPN SR
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5.3. CamocrosTenbuas padora obyuaromerocs MPOH3BOAHTCH B BHAE [0KJIa10B
Npe3eHTaIHel.,
Iodzomosxa dokiados no ceoyiouum memam:

BBO/Ia JaHHEIX.
3. Merogs! onTuMu3anuu AGHHBIX: CHH)KEHHE Pa3MepPHOCTH, BBISBJICHHE K HCKITIOYeHHE

HE3HAYaIHX PHU3HAKOB.

JluneitHrie Moeu perpeccus.

Henuneitnsie monenn perpeccuu

Jluneiinbie Mozenn KIaccHukamuy.

Mogenn knaccudukamuy ¢ HEJIMHEHHBIMH pasae/srommmu IIOBEPXHOCTAMH.

Monenu urepatusmoii KJIaCTEPU3AIINH.

9. Mozemn uepapxuueckoii KIacTepU3aliuy.

10. Mozenu niotnocTHOI KJIaCTepH3aIH Y.

11. Ceeprounsie u PEKYPPEHTHEIE HEHPOHHEIE ceTH.

12. Obyuenue ¢ [IOJIKPETIEHHEM,

NN

C

QoHI  OLEHOYHBIX MatepuaioB  (®OM) g IIPOBEIEHUA  aTTecTaluu YPOBHS
copMHpoBaHHOCTH KOMIICTEHIMH o0ydaromuxcs o AUCLHILTHHE  0QOPMIISETCS  OTaE/IBHBIM

JIOKYMEHTOM

6. YYEBHO-METOIHYECKOE H HH®OPMAIIMOHHOE OBECIEYEHUE
AUCIHHTLIUHBI

6.1. Kunrooﬁecneqenuocrb

Hanmenosanmue JIMTEPATYphI: aBTOp, Ha3BaHKe, BH|
H3laHHUS, H3AATENBCTRO

I'on
H3OaHus

KHUIOOBECITEYEHHOCTE

Hannyue B SJICKTPOHHOM KaTtasiore

9BC

OcHoBHas JIMTEpaTypa
Pakutckuii A.A. Meroaer mammnnoro 0byuenus :

y4ebHo-MeTomMueckoe nocobue / Pakutckmii A A..
— HoBocuGupck : Cubupckuii rOCy1apCTBEHHbIH
YHUBEDCHUTET TEJIEKOMMYHHKALMH 1 HHOpMaTHKH
— 32 c. — ISBN 2227-8397.

Teopus wu npakrtuka MAIIMHHOTO  00y4eHus
y4ebHoe nocobue / B.B. Boponuna [u gp.].. —
ViabsHOBCK : VibsHosckuii TOCYAapCTBEHHbIH
TEXHHYECKHH yHHBepcUTeT — 29] ¢, — ISBN 978-
5-9795-1712-4

[laasmor C.B. HHrennexryansHblii anams JTAHHBIX
: yuebHoe noco6ue / IMansmop C.B. — Camapa :
[ToBomkckuii FOCYapCTBeHHbIH yHUBepCHTeT
TENCKOMMYHUKaLWMI M HHGOpMaTHKH — 127 c.—
ISBN 2227-8397.

http://www.iprbookshop.ru/9059 1.html

http://www.iprbookshop.ru/l 06120.htm
I

http://www.iprbookshop.ru/ 75376.htm

lononuuTenbuas JHTEparTypa

[EEP.
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Boponosa JI.U. Machine Learning:
PerpeccHoHHbie MeTo b HHTEJUIEKTYaIbHOro
aHAJIH3a NaHHBIX : y4eGHOe mocobue / Bopownosa
JLH., Boponos B.H., — Mockea : Mockosekuii
TEXHUYECKUH YHUBEPCUTET CBS3H K HMH(OPMaTHKH
—82c. —ISBN 2227-8397.

Adanacrera T.B, Bseaenne s [IPOGKTHpOBaHHe
CHCTEM HHTE/LIEKTYaNbHOrO aHanuza JAHHBIX
y4edHoe nocobue / Adanacrera T.B., Adanacnes
A.H.. — VaesiHoBCK : YbsaHOBCKuii
FOCYNapcTBeHHbIH TexHHYeCKui YHHBEPCHTET, —
64 c. — ISBN 978-5-9795.] 686-8.

Bbunn ®psuke PeBomonus s aHanutHke: Kak B
snoxy Big Data ynyuwuts pay GusHec ¢ nomobio
ONepauHOHHOMH aHaTUTHKH / Buyiy DOpanke, —
Mockea : Anbnuna Mabnumep — 320 ¢, — ISBN
978-5-9614-5302-7.

http://znanium.com/bookreadZ‘php?boo
k=517558

http://www.i prbookshop.ru/106086.htm
1

http://www. iprbookshop.ru/93032.html

6.2. Ilepuoanyeckue H31aHHUA

1. KypHan «MuHOBaIHM Y,

2. XKypuan «Hayka, HHHOBAIIHH, TEXHOIOTHHY,

3. Xypnan «HUudopmanmonnoe o0uIecTBOY,

4. Usnauue o Beicokmx TEXHOJTOTHSIX.

5. The Journal of Machine Learning Research (JMLR)

6. Machine Learning

7. Data Mining And Knowledge Discovery

8. Intelligent Data Analysis

9. Pattern Recognition And Image Analysis: Advances In Mathematical Theory And
Applications

6.3. Hnrepﬂer-pecypcu

1. https://loginom.ru/

2. http://www. government.gov.ru

3. http://www,innovbuziness.ru

4. http://www.rsci.ru

5. http://www.technopark.al.ru

6. http://economics.edu.ry

7. http://e.lib.vlsu.ru

¢ & MATEPHAJILHO-TEXHH‘IECKOE OBECIHEYEHHE AUCHUTLIMHBI

Hns  peanusanun JAHHOH MCUMILIMHBL  uMeroTes CHCLMATbHEIE  mOMemenns g
[IPOBECHUS 3aHSTHiT JICKIIHOHHOIO  THNA, 3aHsTHi TPaKTHHecKoro/maboparoproro THIa,
TPYINOBBIX W MHAMBHAYaTBHEIX KOHCYIbTalNi, Tekymero KOHTPOIA ¥ npoMmexyTounoif
aTTeCTallul, a TaKke HOMelenys AL CaMOCTOSTENBHOM paGoTh:: AYJIMTOPHH, OCHaIEHHEe

MYJIbTH-Meua oGopyz[osaHHeM, KOMIIBIOTEPHBIE KIIacch ¢ AOCTYIIOM B HHTepHer, AYIUTOpHH Oe3
cren. o06opy0BaHusL.

HporpaMmuoe obecneuenye:
*  Onepannonnas cucrema cemericTBa Microsoft Windows.
®  Ilaker oducupix liporpamm MicrosoftOffice.
*  Koncynsrant [Mioc,
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JIUCT HEPEYTBEP)K,[[EHHH
PABOYEH 11POT PAMMBI AUCLHUILINHBI

PaGoyas lIporpamma oo6pena ua 20 /20 Y4€OHBIi roa

IIpotoxon 3acenanng Kateaper No oT rozaa

3aBeyrommii Kadenpoii

PaGoyas lIporpaMma o06pena ua 2() /20 YUeOHBII roja

Ilporokon 3aceqanug Kadeaper Ne OT roma

3aBenyrommis Kadepoii

PaGouas iporpamMma og06peHa ya 20 /20 Y4eOHbIif roa

Ilporokon sacenanug Kadenpsr No oT roma

3aBenyrommii Kaeapoii




Paboyas TIporpaMma JucUMIIHEL]
Hanpaenenuro 38.03.02 Menexme

Pabouyio 1IpOrpamMMmy cocraBu

/7
Petenzenr: 4. . Ce N bdis ge

14
COCTaBIEHa B COOTBETCTBHY ¢ TpeGoBanuaMu I OC BO no
HT, IPOGHIE H0Ar0TOBKY «Ynpasienue npoexraminy
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IIporpamma PaceMoTpeHa 1 on06pena Ha 3aceﬂa;n§H Kadeaprr BUD

IpotokonNe  / orgy . hogth 2021 ropa,

3aBeyromuii Kadeapoii

Paboyas Tiporpamma paccmorpena

' 4@ t€ / A.3.H., npodeccop Tecnenko U.B.

H o100peHa Ha 3aceaHuyu yqeGHo-MeTo,quecxoﬁ KOMHCCHH

Hanpasiienus 38.03.02 Menemxment

IpoTokon Ne 7 | oT «775 a / %' /022021 roja.

[Ipencenarens KOMHUCCHH

A-3.H., nouent Ionsyroga H.H.



JIMCT IIEPEYTBEPKJIEHUW S
PABOYEM [TPOI'PAMMBI JUCIUITLIMHbI

Pa6oyas nporpamMma onobpena na 20 9{,,( 2Dl yueOHBIN roga

IIpoTokon 3acenanus Kabeapsr No /;__ér;'r I Lk Afona
3aBeyromuii kadeapoii % %/
2 77

PaGouas nporpamma ogoOpena ua 20 /20 yueOHBII rona

ITporokon 3acenanus kadeapsr No oT roaa

3aBenyromui kadenpoi

Pa6oyas nmporpamMma onobpena na 20 /20 y4eOHBIH roga

[Iporokon 3acenanus xadeaper Ne oT rozaa

3aBenyromui kadempoii




