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AHHoTAUNMA

padoueii nporpaMmbl y4eOHOH JHCIHHIIMHBI
B1.B./IB.03.02 «XpaHWJIHIIA H CHCTEMBI HHTE/VICKTYAJILHOTO aHAIN3A /IaH-
HBIX»

A1 NOATr0TOBKH faxkanaspos no nanpasiaennio 09.03.02 «Undopmanunonubie
cHCTeMbl H TEXHOJOTHIY M0 HANPABJAEHHOCTH BoJiblIHe NaHHbIE H MALUHHHOE
o0y4denne (Machine Learning & Big Data) n

Leab ocBOCHHA TUCHMIWVIHHLL: [[E1bI0 JUCHUINIMHBL « XPAHUIIMLIA U CHCTE-
Mbl MHTEINEKTYAIBHOIO aHaNu3a JAaHHbIX» ABNACTCS OCBOCHHC CTYICHTaAMH Teope-
THYECKHX W TTPAKTHUECKUX 3HAHWI W NMPUOOpETEHHe YMEHNWH W HABBIKOB B 00NIAacTH
[IPOBEAEHHUS. AHAJIMTHYECKOIO UCCIENOBAHHS ¢ IPAMEHEHHEM TEXHOJIOIMH O0JIbLIMX
JAHHBbIX M BBINOJHEHHA padboT no obecneueHnlo PyHKUUMOHUPOBaAHHUS a3 NAHHBIX H
00€CTTEYEHII0 WX WH(POPMAITMOHHOH D€30MacHOCTH, a TAKKE OCYIECTRITATH ICTOBYIO
KOMMYHMKALMIO B YCTHOR U MCbMEHHOR (PopMax HA rocyAapcTBEHHOM s3blke Poc-
cuiickol deaepaun U HHOCTPAHHOM A3bIKE.

MecTo AHCHHUITHABLI B YY¢OHOM ITAHE: BKJIKOUEHA B 4acTh, (POPMHPYEMYIO
yyacTHUKaAMU 00pa30BaTE/IbHLIX OTHOWEHWH (AMCUMIUIMHA 110 BLIOOPY) Y4YEOHOrO
TUTAHA MO HAMPaBIeHWKO MOAroTOBKH 09.03.02 «MH(]pOopMalHOHHEIE CHCTEMBI W TEX-
HOJIOTHUY.

TpebGoBaHusa K pe3yabTaTaM 0CBOEHHS IHMCUMILIHHBL. B PE3ybTaTe OCBOC-
HUS JWCIATUIMHEL QOPMHUPYIOTCA CIEAYIONINE KOMIIETEHIIHH (MHAWKATOpRI ). YK-4
(YK-4.2, YK-4.3), 11Koc-3 (I1Koc-3.1, 11Koc-3.3), 11Koc-9 (11Koc-9.1, 11Koc-9.2,
[TKoc-9.3).
KpaTkoe conepkanne THCHUTLTHHEL
Oriuna 6a3 nanHblX 0T XpaHuauul JaHHbX. [Ipuuunsl nosenenus Xpa-
HUIHL JAaHHBIX. XPaHWIHLLE - HAACTPOHKA HAA CYLIECTBYIOWMMH 0a3aMH AAHHBIX.
OtnuuntensHas 0coOeHHoCTE XpaHunuil. OCHOBHBIE TPeOOBAHHS K JAHHBIM, BBO-
IUMBIM B XpaHWIUILE. 3anaud nocTpoeHusa Xpanunuma. MuTerpauus ¢ pa3idyHbl-
MH HCTOYHHMKAMU AaHHbIX. [lpeapaputenbHas odpaboTka AaHHBIX ANA WX JalbHEH-
Iero WCTONB30BAHNA B anroputMmax Data Mining. 3amnofTHEHHE TIPOTIYCKOB, CIM-
NJIMHT, peaakTHpoBaHue BoIOpocoB. KBaHToBaHue. KoHeunble knacebl. PazdueHne Ha
MHOKeCTBA. Penaktrporanne peiOpocos. Crnaxkueanue. [ pynmmuporka. /lata u Bpe-
M. Jononnenue nanubix. 3amena. Kpoce-radnuua. Odbenunenne. [lapamerpel no-
aci. Pazrpynnuposka. Ceéptka cTondbuop. Ckons3sawee okHo. CnusHue. CocanHe-
Hue. CoptrpoBka. ®uneTp cTpok. JIyOnWKaTel W MPOTHBOPEYHS BO BXOJHBIX JIaH-
HBIX. ABTOKOPPE/ISLMS UCXOAHBLIX NepeMeHHbIX. Koppensuuonnbiid ananus. Koad-
¢dbuuneHT koppensurn [lupcona. JlnnelHas perpeccus. Paz0OueHHe HA MHOXECTBA.
Ot0op ¢paxtopor m 3ammTa OT nepeodyuennd. F-tect. Koappuiment nerepvuna-
nuy. Knacrepusauua. Llentpbl KinactepoB. ABTOONPEAEICHHUE YHCIA KIACTEPOB.
Hopmanuzauua aaHHbiX. Anroput™ CLOPE. Ko3dduuueHT OTTalkuBaHUA. anro-
put™m kmacrepusannn EM. Mennannag momugukarms. Monens ARIMAX. Cpenne-
KBAaApaTUUECKas OLIMOKA Ha 00YUYaIOLLEM MHOKECTBE. MUHMMa/IbHAA JOCTOBEPHOCTD
npasunia. MUHUMaNbHBIA TH(T npasuia. MakcimalbHOE YHCI0 clieacTBUHA. Mcnonb-
30BAHME HEAPOCETH 14 3a1auu perpeccun. PazOueHre Ha MHOKeCTBA. MeToa Banu-
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Jaaunn. Hactpoiika napamerpos Heipocetu. [lapameTpsl 00yueHns. Kputepuu ocra-
HOoBa. Crparerus onTuMm3annu. Mcrmome3osanne HepoceTn s 3aa9i KIaccH (-
KaLHH.

O0masi TPYAIOEMKOCTh IHCHHMIINHBI COCTABISICT. 3 3a4ETHBIC €THHHITHI
(108 uaco).

[IpoMexkyTOUHBIH KOHTPOAb: 3a4ET C OUECHKO.



1. Heab ocBOEHHS AHCUHIJIHHBI

Llgnblo AMCUMINIMHLL «XPaHWIMLIA W CUCTEMbI UHTEUIEKTYAlLHOIO aHallu3a
JAHHBIX» SIBISETCA OCBOCHUE CTYACHTAMM TEOPETHUYECCKHX U NPAKTHUCCKUX 3HAHHH U
TIPHOOPETEHHE YMEHNI W HABBIKOB B 0OJTACTH TIPOBEICHNAS AHATTHTHYECKOTO HCCITe-
JOBaHUS C [IPUMEHEHUEM TEXHOJIOTUI OOJbIIMX AAHHBIX U BbIIOJIHEHUs PadoT 110
00CCMEUCHUD (PYHKLIMOHUPOBAHUA 0a3 AaHHbIX W 00CCMCUYCHHIO WX WH(OPMALIMOH-
HOW 0€30MacHOCTH, a TAKKE OCYIIECTBIATH JIETOBYID KOMMYHHUKAITUIO B YCTHOU M
[IUCbMEHHOH (pOopMax HA IOCYJApPCTBEHHOM A3blke Poccuiickol dexnepauun 1 UHO-
CTPAHHOM SI3bIKE.

2. MecTo AHCHHNJIMHBI B YY¢0OHOM MPOIecce

Hucuunnuia « XpaHuInila U CHCTEMbI HHTE/IEKTYaIbHOIO aHaIi3a JaHHbIX»
BIJIIOYEHA B 4acTb, (POPMHUPYEMYIO YYACTHMKAMW 00pa30BaTENbHbIX OTHOLLCHHH
(mrcimnHEa 110 BBIOOPY) yueOHOro miana. JiucruminHa « XpaHuiIuima U CHCTEMBI
MHTEUIEKTYANbHOTO aHAIM3a JAHHBIX» PEalH3yeTcsl B COOTBETCTBUH ¢ TPeOOBAHMA-
v PI'OC BO, npodeccronamsroro craraapra, OINOIT BO w Yuebroro niana mo
nanpasienuto 09.03.02 « MupopMaLUOHHBIE CUCTEMbL U TEXHOJIOT M.

[TpealecTByOWNMHA KYPCAMH, Ha KOTOPbIX HEMOCPEACTBEHHO Oazupyercs
JTUCITUTUTMHA « X PAHWITATIIA W CHCTEMBI HHTENEKTYANBHOTO aHANN3a AaHHBIXY SRITS-
10TCs «BBeaeHHe B KOMIILIOTEPHbIE HAYKW HA HHOCTPAHHOM sA3blKe», «Maremarnye-
CKMH aHanu3», «MareMaTnyeckas CTaTUCTHKa», «Teopua BEPOATHOCTEH», «Anro-
pUTMH3aAIUA W TIporpaMMupoBanney», « OCHOBBI Haykw O NaHHBIX (Data Science)»,
«AHAIM3 IKOHOMUYECKUX JAHHBIX C UCIOJIL30OBAHUEM COBPEMEHHBIX UH(POPMALHOH-
HbIX TCXHOJIOTHH Ha MHOCTPAHHOM A3bIKE», AHAIN3 3KOHOMHYECCKHX JAHHBIX € HC-
MOJTB30BAHAEM COBPEMEHHBIX HH(POPMAITHOHHEIX TEXHOIOTHIY |

Hucuuiuinna « Xpanuiuia 1 CHCTEMbl HHTEIUIEKTYAJILHOIO aHAIN3a JAHHBIX)»
ABJIACTCA OCHOBOMOJNArAKOIEH AN MU3YUYECHHA CNECAYIOWNX AUCLUUMINH. « AAMHHHCT-
pPHpPOBaHKE HHPOPMALMOHHBIX CUCTEM», K MHOIOMEPHbIE CTATUCTHYECKUE METOABI,
«MeTo bl HCKYCCTBEHHOTO MHTENNEKTa», « BONbLIKE JaHHBICY.

Pabowas mporpaMMa THCIIMTUTHHEl « XPaHWININA W CHCTEMBI HHTEIIEKTYaTh-
HOI'0 aHalM3a JAHHbIX) U1 UHBAIMAOB U JIAL ¢ OPAHMYEHHBIMH BO3MOMKHOCTSAMHU
310pOBbA pa3pabaTbiBacTCd HHAMBHAYANBHO € Y4ETOM 0COOCHHOCTEH NcHXodu3nye-
CKOTO pa3BUTHA, WHIWBHAYAIBHBIX BO3MOKHOCTEH M COCTOSTHHS 3/10POBBSI TAKHWX
00yH4aroImXcs.

3. IlepeyeHb MIAHHPYEMBbIX Pe3yabTATOB 00YUEHHS MO JUCLHNIHHE,
COOTHECCHHBIX ¢ INITAHHPYEMBIMH Pe3yJIbTaTaMH 0CBOCHHS 00pa30BaTe/ILHOMH
NpOrpaMmbl

O0pazoBaTe/lbHbIE PE3YILTATEL OCBOSHUS JUCLMUILIMHBLL 00YYaroWKMEs, [pe-
CTaBJCHbI B Tadbauue 1.



4. CTpYKTYpa H Co/IeP’KaHAe THCIIHIITHHEI

4.1 Pacnipene/ieHde TPYA0EMKOCTH AUCIHILTHHAEI 0 BH/IaM padoT
o ceMecTpam

O0was Tpya0EMKOCTb AUCUMIUIMHLL cocTaBiser 3 3au.en. (108 vacoB), ux
pacTpeieNIeHne Mo BUaAaM padoT ceMecTpam MPEeACTARICHO B Ta0HIE 2.



TpeOoBanus Kk pe3yJbTaraM OCBOCHHS YUeOHOH THCIHINIHHEI

Tabmauua 1

Kon
KOMIIC-
TEHLHH

Conepxanue

KOMIETEHLMH (UK e€ 4acTu)

HunukaTopsl Komre-
TEeHLMHA

B pesynprare nsyueHus yueOHOH TUCIMILTHHEI 00YUAIOIIHECST TOJLKHBI:

3HAThb

YMETh

BJIaJCTh

YK-4

CnocobeH oCyImecTBIATE fe-
JIOBYIO KOMMYHHKALHIO B yCT-
HOM M nMcbMeHHOH dopmax Ha
rOCyJapCTBEHHOM s3bIke Poc-

cuiickoil @eaepalvu U HHO-
CTPaHHOM(BIX) sA3bIKe(ax)

VK-4.2 Ymers: npu-
MEHSTL HA NPAKTHKE
HEJIOBYI)  KOMMYHH-
KAalMK B YCTHOH M
MUCbMEHHOMH (popMax,
METONBl M  HaBbIKH
OenoBoro  oOuIeHHs
Ha PYCCKOM M WHO-
CTPAHHOM SI3bIKaX

TIPHMEHSITh Ha TIPAKTHKE
AEJIOBYI0 KOMMYHHKALHIO
B cepe paborel ¢ XpaHu-
JHUIIAMHK JaHHBIX H UX
AHAJIM30B B YCTHOI M
MHCBEMEHHOM hopMax Ha
PYCCKOM H HHOCTPaHHOM
A3BIKAX

YK-4.3 Bnanerb: Ha-
BLIKAMH YTEHHS U Ie-
peBOIa TEKCTOB Ha
WHOCTPAHHOM  SI3BIKE
B IpodeccHOHAIBHOM
OOLLEHNY, HaBBIKAMH
JENOBBIX  KOMMYHH-
Kaluui B YCTHOH H
MHCBMEHHOH  opme
Ha PYCCKOM M HWHO-
CTPAHHOM SI3BIKAX;
METOIMKOH  COCTaB-
JMeHUS CYKIEHHS B
MEKJIMYHOCTHOM  J1e-
JIOBOM OOIIEHHH Ha
PYCCKOM H  HMHO-
CTPAHHOM SI3bIKAX

HABBIKAMHM JIEJIOBBIX
KOMMYHUKALIHIT B yCT-
HOH M ITHCbMEHHOH
dbopmMe Ha pyCCKOM H
MHOCTPAHHOM SI3bIKax

I1Koc-3

CrnocoGHOCTD BBIMOHATD pPa-
Hotbl no obecneueHno QyHK-

I1Koc-3.1 3nare: no-
HATHE «LEJOCTHOCTh

MOHATHE «IEITOCTHOCTDL
ba3 HAHHBIX» , TPUYHHBL




LIHOHHMPOBaHMs 0a3 DaHHBIX H
obecrneueHHI0 UX HHpopMa-
UUOHHOH De30naCHOCTH

0a3 TaHHBIX), [IPHYH-
HEI HAPYIIEHHS 1IE10-
CTHOCTH 0a3 NaHHBIX;
Croco0Bl 10CTHKEHHS
Oe3zomacHoOCTH 0a3
TAHHBIX

HapyHICHHA OCIOCTHOCTH
basz u XPpaHHIHLI JaHHBIX.

TIKoc-3.3 UmeTh Ha-
BBIKH, COTIPOBOKIC-
HHs1 0a3bl JAHHBIX B
OTIepaTHBHOM H
obecnevnBaroem
PEKUMAX

COTIPOROKIEHUS Da3bl H
XpaHUJTHINA AAHHBIX B
ONEepaTHBHOM H o0ec-
MCUHBAIOIICM PEKHMAX

ITKo0c-9

CnocobeH npoBOAHTEL aHAH-
THYECKOe HCCIeNOBAHHE C
MPUMEHEHUEM TEXHOJIOTHIT
DONBIINX TaHHBIX

MKoc-9.1 3nare:
npeaMeTHyIo 001acThb
aHaNHu34, TUMBI OOJb-
HIHX JJAHHBIX, HCTOU-
HHKH U METOZBI 13-
BIICUCHHS HHPOpMa-
LHH, TeOpeTlfl‘leCKHe
H ]'lpl‘]KJTaJJ_H bl OCHO-
BBl aHAJTH3A, TEXHO-
JIOTHH XpaHEHHA U
obpaboTkH, coBpe-
MCHHBIC METOIBI H
HHCTPYMEHTANIbHBIE
CpeAcTBa aHaM3a
OONBINHX JaHHBIX

THIEI JAHHBIX, HCTOYHHKH
1 METOAbL H3BJICYECHHA
HH(OPMALIHH, TEOPETHYE-
CKHE U MPHKJIATHBIE OC-
HOBBI HHTEJJICKTYAIBHOTO
aHamN3a, TeXHOJIOrHH
XpaneHus n 0dpadoTky,
COBpeMeHHb[e METOAb] 1
HHCTPYMEHTANIbHBIE CPe/-
CTBa aHaaH3a OONBIINX
TaHHBIX

TIKoc-9.2 Ymers:
OLIEHHBATh COOTBET-
CTBHE HADOPOB aH-
HBIX 337a4aM aHAIH3A
OONbINMX NAHHBIX,
HCITOJB30BATL MHCT-
PYyMEHTAJILHBIE Cpe-

oueHnsars HadOpLI faH-
HBIX METOAdMH HHTEJLICK-
TYaJabHOTO AHANH34 JaH-
HBIX, HCIIONB30BATL HHCT-
pPyMEHTAaNBHbBIE CPeacTBa
IUISL U3BJIeUEHMS, NPeoDd-
pPa30BaHusl, XpaHeuus 1




CTBA IJIsI H3BIICUCHHS,
mpeoOpa3oBaHms,
xpaHenust u odpador-
KW JaHHBIX 3 paSHO—
POJIHBIX HCTOYHHKOE;
pa3padaThIBaTh U
OILIEHHBATh MOIEIIH
OOJNBIINX NAHHBIX,
aBTOMaTHSHpOBaTb
npouece aHanmsa
OONBINHX JAaHHBIX;
BH3YAIH3HPOBATH pe-
3YJILTATHI AHAIH3A
OONBIINX NAHHBIX

00pabOTKH TaHHBIX H3
Pa3HOPOOHBIX HCTOYHH-
KOB, Bl‘]3yaJ'[l/[3l‘]pOBaTb
Pe3yJbTaThl aHAIH3A
DONBIINX TaHHBIX

11Ko0c-9.3 HmeTs Ha-
BBIKH: BEIOOpA MCTOY-
HHKOB JaHHbIX, OUEH-
KH COOTBETCTBHA Ha-
0opa MaHHBIX Npen-
METHOI 00NIacTH H
3aJavaM aHaJTuTHYC-
CKHX pafort; nomyue-
Hus W PuibTpaumy,
H3BJIEUEHHA, POBEP-
KM, Q4YUCTKH, arpera-
UK U pa3padOTKH
MPEICTABICHHA
OonpIx 00BEMOB
JaHHLIX 13 re'TepO—
NréHHbIX HCTOYHHKOB

BBIOOpA HCTOYHHKOB
IDAaHHBIX, OLECHKH COOT-
BercTBua Habopa nau-
HbIX NpeaMeTHON odJac-
TH H 331a49aM aHaJIHTH-
4eCKHUX padoT; monyye-
HUA | QUIbTPALIMH, H3-
BJICUCHIHA, IPOBEPKH,
QYHUCTKH, arperaunn H
paspadoriu npexacras-
neHns OONbINHX QObe-
MOB JIAHHBIX M3 FeTEPO-
TE€HHBIX HCTOYHIKOB
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Tabnuua 2

Pacnpeaenienue Tpy10éMKOCTH IMCUHMILIMHBI 10 BHAAM padoT 1o cemecTpam

TpynoémkocTn,
S cemecTp
< qac.
Bua yuednoii padoTsl seero/*

Obmas TPyA0EMKOCTE JTHCIUITIINHEL IO yueOHOMY IIaHY 108
1. KontakTHag paGora: 50,35
AyanTopHasi paboTa 50,35
6 MOM YUCHE:
aexyuu (/1) 16
npaxmiveckue 3anamus (113) 34/4

KOEMAKMAHAsL padoma na npomedcymoynom konmpone (KPA) 0,35
2. CamocrosiTerbHasa padora (CPC) 57,65
CAMOCMOAMETbHOE U3YYEeHUE PA3OEIO8, CAMONOOSOMOBKA (Npo-
DPAbOMEKA U ROGMOPENe IeKYUOHNO20 MAMEPUATA U MAMEPUATA
VUEOHUKOG 1 YUeOnbIX ROCOOUI, ROO2ZOMOBKA K NPAKMUYECKUM
3GHAMUAM U 1.0.)
Ilodeomosra k 3auemy (Konmpoas) 9

Bun npoMe;xyTOYHOr0 KOHTPOJIS:

3a4eT ¢ OLIEHKOHI

* B TOM YHCJIE MpaKTHYCCKasd MOATrOTOBKA.

4.2 Coaep:kanue JHCUHMILIMHbI

Tabnuua 3
TemaTnueckuii J1aH yueOHOlH JHCHHILINHBI
AyauropHas
HaumenoBanue pa3iesioB H TeM AUCUHIJIHH patora BECAYIIO
Gy anEao) Bceero J n3 | nKp pHasi
BCEro pabora CP
/*

Tema 1 TeXHPHOFHH XPaHEeHHUs AaHHBIX NMPH NPHHSA- 18 5 6/2 10
THH pelIeHuil
Tema 2 TlpenobpadoTka ¥ KOHCOIUIAIMS TAHHBIX 11 1 4/2 6
Tema 3 Tpanchopmarus faHHBIX 7 1 2 4
Tema 4 TlpensapuTenbHbli aHANIH3 JAHHBIX 10 2 4 4
Tema 5 Perpeccus 11,65 2 4 5,65
Tema 6 Knacrepuzauus 16 2 6 8
Tema 7 ARIMAX 10 2 2 6
Tema 8 AccoruaTiBHBIC IPaBIUIA 12 2 2 8
Tema 9 HeiipoceTn 12 2 4 6
(Il{{(;ze)m'maﬂ paboTa Ha MPOMEKYTOUHOM KOHTPOJIE 0.35 0.35
Bceero 3a S cemecTp 108 16 | 34/4 | 0,35 57,65
Htoro nmo aucuunjanHe 108 16 34/4 | 0,35 37,65

* B TOM 4HCIE ODpakTHYECKad MoAroToBKa

Tema 1 TexHoJs10rust XpaHEeHH JAHHBIX HPU NPHHATHH PelleHHT
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Otanuna 6a3 aaHHbIX OT XpaHUnuw AaHHbIX. [IpUYMHBEL MOABIEHUS
XpaHunuI JaHHBIX. XPAHWIAINE - HAACTPOWKA HAA CYIICCTBYROITMMH Oa3aMu
JaHHbiX. OTavunTtensHas ocoOeHHocTh XpaHunuul. (OCHOBHbIC TpeOOBAHUA K
JTAHHBIM, BBOJIMMBIM B XPaHWIWINE. 3a/a9W NMOCTpoeHUs Xpanunwumia. MHTerpa-
LuUA C PA3MYHbIMU UCTOYHUKAMKU aaHHbix. SOAP-3anpoc. REST-3anpoc. Boinon-
HeHHe nporpaMmel. M3sneueHne XML.

Tema 2 [1peaodopaboTka 1 KOHCONHAAUNS JAHHbIX
[lpeapaputenbHas 00paboTKa AaHHBIX A1A MX JanbHEHIIEro UCNONb30Ba-
HUA B aropuTMax Data Mining. 3arnoiaHeHHe POy cKoB, CIMIUTHHT. KBaHTOBAHHE.
Kouneunbie knacebl. Pazduenue na muoxecrsa. Penakruposanue BIOPOCOB. Criiaku-
BAHUC.

Tema 3 Tpanchopmanusi TaHHBIX
Halop kOMMOHEHTOB IS TIEpPBOHAUAIIBHON MOATOTOBKH W TIPOCTOH 00paboTkH
UCXOAHbIX HA0OPOB AaHHbIX. ['pynnuporka. Jara u Bpems. J(OnoJIHEHHE NAHHBIX.
3ameHa. Kpoce-tabnuua. OdbeauHenue. [lapameTpsl nonch. PasrpynnupoBka.
Ceéptka cronbos. Cromnb3smiee okHO. Cimanane. Coennaenne. COpTHPOBKA.
OUILTP CTPOK.

Tema 4 llpeaBapurebHblil AHAIM3 JAHHBIX

HyOnukarsl v IPOTUBOPEUXs BO BXOAHBIX JAHHBIX. ABTOKOPPEIALMS UCXO1-
HbIX NnepeMeHHbIX. KoppenaunonHblit aHanui. KosdduuueHt koppensuuu INupcona.
Koa(pument Tay-b Kennanma. DkeTpeMyM B3aMMOKOPPESIIIMOHHON (PYHKITHA.
Kosdpduuuent koppensuuun Cuupmena.

Tema 5 Jluneiinas perpeccus

Jluneiinas perpeccus. Hactpoliku Hopmanuzaunu. PazbueHne Ha MHOXKECTBA.
Hacrtpoiika nuneiinoli perpeccnu. JletaneHbie HacTpoiikn. O160p PaxTOpOB M 3alu-
Ta oT nepeodyuenus. F-tect. Koadduuuent aerepmunanuy. CKOPpPEKTUPOBAHHbIN
ko3(pduuneHT aetepMuHaurn. UadopmaunoHHblii kputepuit Akanke. MHdopmaum-
oHHBIH kpuTepuit baiteca. Muropmannonnerii kputepnii Xannana-Keuna. TTopor
3HAYMMOCTU npu aobasiieHun gaxropa. [lopor 3Ha4KMMOCTH IPU UCKIOUYEHUM (ak-
TOpA.

Tema 6 Knacrepusauus

Knacrepuzauus. LleHTpbl KnacTepoB. ABTOONPEACICHHE YMCNA KIACTEPOB.
Hopmammzarms nanaeix. Anroputm CLOPE. Ko3agpguiumeHT oTTankusaHns. anro-
purM Knacrepuzauun EM. Meauannas moauduxauus.

Tema 7 ARIMAX

Moaene ARIMAX a1s aHanv3a BpEMEHHbBIX PAA0B KaKk HHTEIPUPOBAHHAA aB-
TOPErPECCHs, CKONB3SAIIEE CPEHEE C BO3MOKHOCTEIO VUETA IOTIOJTHUTENTEHBIX BHEIII-
HUX (pakTopoB. [lopanok cesonnoi AR wactu. ITopaa0K C€30HHOrO UHTErPUPOBAHUSL.
[Topanok ce3oHHoit MA dactu. [lepuoa ce30HHOH cocTaBndrowei. CpeaHekBaapa-
THYeCKas omwnbka Ha olywaromem MHOXkecTBe. Cpeanas abcomroTHas omnOKa Ha
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obyudarouieM MHoskecTBe. CpesiHsis OTHOCUTENBHAS oWKMOKa HAa 00y4aroIEeM MHOXKeE-
cree. Koaduumernt nerepmunarmn. CKOPPEKTHPOBAHHEIN KO3PPUITHEHT TETEPMHU-
HALMH.

Tema 8 AccounaTuBHbIE NpaBuJIa

ACCOLMATHBHBIC MPAaBUJIA B TPAH3AKLMOHHBIX JAHHBIX. MUHUMAaIbHAA NOAACPIKKA.
MuHUMaTsHas JOCTOBEPHOCTh TIpapuia. MWHMManbHBIA TUQT mpasuna. Makcu-
MAaJIbHOE YKCIIO CNEACTBUA. [1OHATHSA U METOALL BLIABIIEHUS 3AKOHOMEPHOCTENR B UH-
TENNEKTYAIbHOM aHAIM3¢ NaHHbIX. MCnonb30BaHUE BBISBICHHBIX 3aKOHOMEPHOCTEH
JUTSL TIPE/ICKa3aH’sl HEW3BECTHBIX 3HAYECHHWH (IMMPOTHOCTHYECKOE MOJCITAPOBAHUE).
AHau3 UCKIHOYEHUH, NPEAHAZHAYCHHBIH JUISl BbISBJIECHUS U TOJIKOBAHUS AaHOMAJIUIA B
HalICHHbIX 3aKOHOMEPHOCTAX.

Tema 9 Heiipocern

Hcrone30Banne HEHPOCETH T 3a1a9 perpeccun. Pa3OneHne Ha MHOKECTRA.
Meron Banupauuun. Hacrpoiika napamerpos Heiipoceru. Ilapamerpsr 00yuenus.
Kputepuun octanosa. Ctparerus onTHMU3auuu. Menons30BaHue HEHPOCETH Ans 3a-
JTAYH KIaCCU(KaIIK,

4.3 Jlekuuu /npakruyecKue 3aHsiTusi

Tabnuua 4
ConepkaHne JEKIHH /MPAKTHYCCKHE 3aHATHS H KOHTPOJIbBHBIC MEPONPHATHSI
®opmupyem Koa-
bIg BO
KOMMOETeHIH B Ya-
Ne Ne Ne u HA3BAHHE NPAKTHYECKHX n cor/ mx
r ¢ paigena St ncarap KOHTPOJIBHOT0 -
MEPONPHATHA | pparera-
bl) Heckan
NOAro-
TOBKA
1 Tema | Texnono- | Jlexkuus 1. Texunonorus xpane- | I1IKoc-3.1 2
rUsl XpaHeHHUs! HUS1 IAHHBIX MPU PUHSATUA IIKoc-9.1
OaHHBIX IIpH [IPU- | PELIEHUN VYK-4.2
HATHH PELCHIN I Mpaernuccras padora Ne 1. ITKoc-3 .3 3aimuTa pado- 2
[Tpubnune: paboTel ¢ XpaHUIH- IIKoc-9.2 TBI
LIAMH JAHHBIX [1Koc-9.3
VK-4.2
VK-4.3
TIpakTuucckas padota Ne 2. Mu- | [TKoc-3.3 3awura paboTh 2/2
Terpanms ¢ pazivdadeivu 0azamu | [TKoc-9.2
TaHHBIX MK oc-9 3
YK-42
INpakTaeckas pabora Ne 3. Um- | TTKoce-3.3 3amwuTa paboTel 2
HOPT AauHelX B pasnuuubx pop- | TTKoc-9.2
MaTax I[1IKoc-9 3
YK-4.2
2 Tewma 2 Ilpenod- | Jlexuus 2 Ilpenobpaborka u [IKoc-3.1 1
padoTKa M KOHCO- | KOHCOJIMIALMS TAHHBIX IIKoc-9.1
JHOALHASA JAHHBIX YK-4.2
[MpaktHucckas padora Ne 4. Ioa- | ITKoc-9.2 3amuTa pabotsr | 4/2
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DopmHpyem Kon-
ple BO
KOMIIETEHIH Bux Ya-
Ne Ne u HA3BAHHE TPAKTHIECKHX " coB/ w3
it Ne pazgena RS (ascaTop KOHTPOJLHOO o
MEPONPHSITHA | ppagern-
hl) yecran
mojaro-
TOBRA
TOTOBKA JAHHBIX TS AaHATH3A [MKoc-9.3
YK-4.2
ITKoc-3.3
3 Tewma 3 Tpanc- Jexuua 3 Tpancdopmatius [1IKoc-3.1 |
dopmauust nan- NAHOBIX [MKoc-9.1
HBIX VK-4.2
IpakTaeckas pabora Ne 5. Cop- | [TKoe-9.2 3ammuTa paboTh
THPOBKA, 00BCIMHCHHE W pasae- | [[Koc-9.3
TeHHe HabOPOB JAHHBIX VK-4.2
4 Tewma 4 Ipenga- JNexums 4 Metoas! ananusa ITKoc-9.1 2
PUTENBHBIH aHa- NAaHHBIX VK-4.2
JIH3 JaHHBIX IpakTeckas padora Ne 6. Ber- | TTKo¢-9.2 3ampTa paboTel 2
ABICHHC IvOIMKATOB M MpoTHBO- | TTK0c-9.3
pcunii BO BXOAHBIX JAHHBIX VEK-4.72
Mpaxtruccras padora Ne 7. IMKoc-9.2 3amura pabo- 2
IIpcaBapureabHbIi aHANTN3 JaH- [1Koc-9.3 TBI
HBIX yK_42
VK-43
5 Tema 5 Perpeccus | Jlexuus 5 PerpeccHOHHBIN 1IKoc-9.1 2
aHayn3 VK-4.2
[Mpaktuucckas padora Ne 8. Iap- | ITKoc-9.2 3amuta pabo- 2
HAsSI TMHCHHAS perpeccHs IIKoc-9.3 ThI
VK-4.2
YK-4.3
INpakTraeckas pabora Ne 9. [TKoc-9.2 3amura paboThl 2
MHo:xecTBEHHAs TUHEHHAY per- ITIKoc-9.3
peccust VK-4.2
6 Tema 6 Knacre- JNexums 6 Knactepnsiii ananusz | ITKoc-9.1 2
pU3aLus VK-4.2
ITpakTuyeckas padora Ne 10. IMKo¢-9.2 Bawmra padoTsl 2
Anroputm CLOPE. 11Koc-9.3
YK-4.2
[IpaxkTrueckas padora Ne 11. [IKoc-9.2 3ammra padoTsl 2
Anroputm knactepuzauny EM | 11Koc-9.3
VK-42
7 Tema 7 ARIMAX | Jlekuus 7 Metog ARIMAX 11Koc-9.1 2
VYK-4.2
ITpakTuucckad padora Ne 12, 1IKoc-9.2 3amura paboTsl 2
AHamH3 BpeMEHHBIX PsiaoB MeTo- | [TKoc-9.3
noM ARIMAX VK-42
3 Tema 8 Accouma- | Jlekuns 8 AcCOLMATHBHBIE IMKoc-9.1 2
THBHBIE [IPABUJIA | paBuia YK-4.2
Ipaktuueckas padora Ne 13 Io- | [TKoc-9.2 3amuTta pabo- 2
HCK ACCOLHUATHBHBIX MTPABHII [TKoc-9.3 Thl
YK-4.2
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MopmHpyem Kon-
ble BO
KOMIIETEHUH Bux Ya-
Ne Ne u HA3BAHHE TPAKTHIECKHX " coB/ w3
it Ne pazgena RS (ascaTop KOHTPOJLHOO o
MEPONPHSITHA | ppagern-
hl) yecran
mojaro-
TOBRA
VK-4.3
9 Tema 9 Hefipo- ) iz ITKoc-9.1 2
P Jlexmusa 8 Heliponnrie cetu VK-4.2
I[NpakTrueckas padbora Ne 14 11Koc-9.2 3amura paboTsl 2
[MpumeHEHNE HEHPOHHOI ceTH IIKoc-9.3
IUTSL PETPECCHH VK-4.2
[TKoc-3.1 TectupoBanuc )
ITKoc-3.3
WTOroBbIi TCCT 10 AUCIHILUTHHC Tkge-5]
ITKoc-9.2
IIKoc-9.3
YK-4.2
Tabmma 5
Hepeqeﬂb BOMTPOCOB AJdA CAMOCTOATEIBbHOTI0 U3YVHEHHS NTUCHHUILTHHBI
No Ni paanera u e IMepeueHns paccMaTpHBAEMBIX BOMPOCOB 15
n/n CAMOCTOSITEIbHOT0 H3Y'1eHHS
1. | Tema | Texnonorus xpa- | Ornu4urensHas ocoOeHHOCTL XpaHunuil, OcHOBHBIE TpebOBa-
HEHUS JJAHHBIX MPH MPHU- | HUS K IAHHBIM, BBOJIMMBIM B XpaHUIHIIE, 3a/1a4H MOCTPOEHHUS
HATHH PELICHUA XpaHuIua.
(YK-4.2, YK-4.3, 11Koc-3.1, I1Koc-3.3)
2. | Tema 2 Ilpenobpadorka u | Keanrosanue. Koneunsie kinaccel. CriaskuBaHHe.
KOHCOJIUAALMS JaHHBIX (YK-4.2, YK-4.3, ITKoc-3.1, ITKoc-3.3)
3 Tema 3 Tpanchopmanus | JlonmonHenue naHHbex. 3ameHa. Kpocc-tabmuna. O0benuHeHNE.
JAHHBIX [Mapamerpel noseii. Pazrpynnuposka. Ceéprka crondUoB.
Ckonb3simiee okHO. Cinnsnue. Coenunenue.
(YK-4.2, VK-4 3, TTKoc-3.1, TTKoc-3 .3, TTKoc¢-9. 1, TTK0¢-9.2)
4 Tema 4 [Ipeasapurenb- Aprokoppensiums ucxoansix nepemennnix. Koadpduunenr Tay-b
HBIi aHAJTU3 TaHHBIX Kennanna. DkctpemyM B3aumMokoppensiiinoHHoi Gynknuu. Ko-
3 punment koppenauun CnupmeHa.
(YK-4.2, YK-4.3, 11Koc-9.1, I1Koc-9.2, I1Koc-9.3)
5 Tema 5 Perpeccust Othop dakTtopor u 3amwurta or nepeodyyenus. MHpopmaimoH-
HBIH kpurepuil Axanke. Mudopmarmonssii kpurepuii baiieca.
WUndopmannonnslil kpurepuit Xannana-Keuna. [lopor 3Haum-
moctu npu pobdasinenun ¢axropa. [Topor 3HauumocTH npu Mc-
Knouennn pakropa.
(YK-4.2, VK4 3, TIKoc-9. 1, TTKo¢-9.2, TTKo0¢-9.3)
6 Tema 6 Knacrepuszauus Kosppuuuent orrankusanusa. Mepuannas MOAHPHUKALIMS.
(YK-4.2, VK-4.3, [TKoc-9.1, [TKoc-9.2, ITKoc-9.3)
9 Tema 7 ARIMAX [Topsanok cesonHoi AR uactu. [lopsnok ce30HHOrO MHTETPHPO-

BaHusi. Ilopsnok cesonHolt MA uactu. Ilepuon ce3oHHOi co-
CTaBJISIIOLLEH.
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No TlepeueHb paccMATPHBAEMBIX BOMIPOCOB AJIS
Ne pazaena u Tembl P ps P P

n/n CAMOCTOATEIbHOI0 H3Y4eHHSA
(YK-4.2, VK-43, TIKoc-3.1, TTKoc-3.3, TTKoc¢-9.1, TTKo¢-9.2,
1TKo0c-9.3)
10 | Tema 8 AcconnaTHBHbIE | AHANMM3 UCKTFOYEHHI, NMPEeTHA3ZHAYEHHBIH 1151 BBISBJIEHUA W TOJI-
npasuia KOBaHHWA aHOMaJMi B HalZIEHHBIX 3aKOHOMEPHOCTSX.,

(YK-4.2, YK-4.3, I1IKoc-9.1, I1Koc-9.2, I1Koc-9.3)

Il | Tema 9 Heiipocers Meton Banmpauuu. Hacrpoiika napamerpos Heiipoceru. Iapa-
merpbl 00yuenusi. Kpurepuu ocranosa. Crpareruss ontumusa-
uuu. (VK-4.2, YK-43TTKoc-9. 1, TTKoc-9.2, TTKoc-9.3)

5. O6pa3zoBare/ibHble TEXHOJIOTHH

Tabnuua 6
"pHMEHEHHe AKTHBHBIX H HHTEPAKTUBHBIX 06pa30BaTe.J'lele TeXHOJOTui
Ne HaumenoBaHue HCMOAB3YEMbIX AKTHBHBIX H HH-
Tema H ¢popma 3aHATHS -
n/n TEPAKTHBHBIX 00PA30BATEAbHBIX TEXHOJIOTHHA

Jexuns 6 Knacrep- | J1 Jlextusa-BU3yamu3anms
HbIH aHANN3

1. | Mpaxruucckas padora | [13 Henosas urpa
No 5. CoprrpoBka,
0OBCIHHCHNE | Paz-
JereHne HabopoB
JAHHBIX

6. Tekymuii KOHTPOJIb YCIIEBACMOCTH H MPOMEKYTOYHAS ATTECTAIHS 110
HTOI'AaM OCBOEHHS JHCUHILIHHDI

6.1. TumoBbIC KOHTPOJILHBIC 3aIaHAST HJIH HHBIC MATEPHANBI, HCOOXOTHMBIC
JJISl OLEHKH 3HAHUH, YMEHUH H HABLIKOB H (HJ/IM) OLLITA AEeATEILHOCTH

Tlpumep mecma

1. YTo Takoe HHTEJICKTYAJIBHBINH aHAJIN3 TaHHBIX?

a) U3BJICUeHUE WH(DOPMAIHK U3 He0OpabOTAHHBIX TAHHBIX
b) xpanenue u 0d6padorka nndopmannu B 6azax JaHHbIX
C) BU3yaln3aLus JaHHbIX

d) cratucTUaeckii MeTo1 00paboTKH JTAHHBIX

2. Kakas n3 koHuenuMii siBjisierca 0a3ucHON B TEXHOJOTHH HHTEJIEKTYAAbHOIO
aHaJIH3a JAHHBIX?

a) KOHTICTIIIAS €CTECTBO3HAHUS

b) koHUENUMA ynpaBIcHUs

C) KOHIIETIIIHS 3aKOHOMEPHOCTEH

d) konuenuus GopMupoBaHUS
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3. Uto siBasieTcsi pe3yjbTATOM MPEACTABJACHHS 3HAHHE B HHATE/LUICKTYAJTBHOM
AHAJIN3E JAHHBIX?

a) 3aKOHOMEPHOCTb

b) mpoekT

C) MOZEIDb

d) TpeHa

4. 3asaua knaccupuranum — 310 3a1a4a.

a) onucare/buas

b) npeackazarenbHas

C) KaueCTREHHAS

d) kojiuecTBeHHas

5. 3apava Knacrepuzanuu — 3TO 3a1ava.

a) orucarenbHas

b) npeackazarenbHas

C) KaueCTREHHAS

d) kojiuecTBeHHas

6. Eqxnaunbl HaOM0AcHAS, KOTOPBIC 3HAYATEIBHO OTJIHYAKTCH 0T OOJIBITHHCT-
BA JAPYrUX eAuHHL B HA0OPE JAHHbIX:

a) TpaH3aKuus

b) nopsaaKOBOC YUCAO

C) HHTEPBAJIEI

d) pe3Ko BBLIACIIAIOILMECSH 3HAYEHUS

7. Ha0op KOHKPETHRIX NPHMEPOB ¢ H3BCCTHBIM HCXOI0M:

a) KITHEHT-CEPBED

b) knaccudukarop

¢) yucOHbIit Habop

d) UHTEIIEKTYAIIbHBIA aHAJIM3 JAHHbIX

8. TIpeoOpazoBaHue JAHHBLIX BKIKOYACT B CeO9I. ..

a) pa3ieneHne NaHHbIX U3 OIHOTO UCTOYHHKA HA HECKOJIBKO UCTOYHHUKOB JaHHBIX

b) mpouecc U3MeHeHUd JaHHbIX ¢ 0000LIEHHOrO YPORHA Ha Oofiee neTaau3upOoBaH-
HbIH

¢) 0OBEMHEHNE JAHHBIX W3 OIHOTO NCTOUHHKA C IPYTHMH HCTOUHHKAMH TAHHBIX

d) npouecc u3MeHeHus JaHHbIX € ASTAM3UPOBAHHOIO ypoBHA Ha Gosiee 0000eH-
HbIH

9. - TIOJIE3HBIH MeTON OOHAPYKCHHS 3aKOHOMCPHOCTEH B Hadase npo-
Hecea HHTEEKTYANbHOTO AaHAIH3A JAHHBIX.

a) pacytT Mepbl PACCTOSIHHS

b) nepeBO MPUHSATHS PEITCHUH

C) aCCOLMATHMBHBIE NIPABUIIA

d) TpuéMBI BH3yan3aIlii

10. - Kaacce MoJenefi, IPUHIHN KOTOPbIX OCHOBAH HA AHAJIOTHH ¢ pado-
TOH Y€JI0BEYECKOr0 MO3ra:

a) HEUPOHHBIE CETH

b) knacTepsl

C) ACPEBO MPHHATHUA PELLCHHIA

d) npaeuno knaccudpukaunm

17



12. UTo U3 mepeuncICHAOTO ABISICTCS MATCMATHYCCKHM YPABHCHUCM, CBSI3bI-
BAIOLIHUM I[IepeMeHHble X 1 y?

a) perpeccus

b) UHTEPIONAIIS

C) KJlacTepu3aLms

d) akcTpanonsuus

13. ¥paBuenne Buaa y = a + bx:

a) NOJIMHOMUAIILHOE YPABHEHUE

b) nuHeliHag perpeccus

C) perpeccus

d) uurepnosnsauus

14. Kaxkoii U3 3THX moka3aTesiel sIBJISAETCS H3MEPEHHEM KavecTBAa MOJIETH per-
peccun?

a) cpcAaHAs aprpmeTHyecKas

b) mucnepcus

C) CTAHJAPTHOE OTKIOHEHKE

d) KO3(ppUUMEHT AECTEPMUHALWH

15. Koappuuuent Koppesiauun BCeria JIeKUT MeKAY 3HAYCHUSIMU. ..

ay0ul

b)-1ul

c)-1m0

d)yOou?2

16. H3yueHHne B3aNMOCBSI3H MEK/IY HECKOJIBKHMH MEPEMEHHBIMH — 3TO 33/1a4a...
a) MapHO# perpeccumn

b) MHOKECTBEHHOH perpeccuu

C) ACpeBa MPUHATUA PELLICHHS

d) MmogenupoBanus

17. Oxxnnaemoe 3HaYEHHE ¥, kKorna X = 0, paBHo:

a) K0P OUIIMEHTY MOTHOH perpeccun

b) ycroBHOMY Hauany

) KOA(POHULUHEHTY KOppEAsaLUU

d) K03 PUTIMEHTY TETEPMUHATINH

18. CoOpaHHble B pasHble MOMEHTbI BpeMeHH 3HAYeHHA KAKHX-AH00 napaMer-
POB - 3T0...

a) TAHETTEHEIE TAHHBIE

b) npocTpancTBeHHbIE JAHHBIE

C) JAHHbIC BPEMEHHOTO psija

d) HW O/TMH U3 BAPHAHTOB

19. N3yyeHue B3aUMOCBSI3H MeKAY ABYMS NMepeMeHHBLIMH BO3MOKHO OJaroaa-
pi...

a) ABYMEPHOMY Ipauky

b) rucrorpammam

C) TpaprkaM BPEMEHHBIX PSIIOB

d) HM 0AMH U3 BAPUAHTOB

20. '1aBHas HeJb MOHCKA ACCOUMATHBHBLIX MPABWJI 3AK/IKOYAETCS B TOM, 4TO-
Obl...

18



a) co34aTh MpaBKia KIacCH(pUKaLHH

b) TPOBEPHTH TOCTOBEPHOCTH PETPECCHORHON MOIEH

C) OMpPEAEIHTb MABHYHK HACK TOM W MHOH TEKCTOBOH MH(OPMAaLIHH

d) BBISIBHTH 3aKOHOMEPHOCTH MEKTY CBA3AHHBIMHU COOBITHIMHI B 0a3axX TaHHBIX

21. Ec/iH HecKoJIbKO cOObLITHIT CBA3AHBI APYT ¢ APYIOM, TO 3TO...

a) accoLuauns

b) mocnenoBaTenbHOCTH

¢) kiaccudurkauus

d) knacrepusauus

22, OrHowenne Tpan3akuuii, koropsie umerwt Hadop F (Dg) k 00memy ko/nye-
cTBY TpaH3akuuii (D) Ha3bIBaeTca...

a) BCCOMbIM YpoBHeM Habopa F

b) momeneto Hadopa F

¢) knactepom Habopa F

d) yposHeM moanep:xkn Hadopa F

23. HaGop npeamertoB (F) Ha3bIBaeTcs 4acTbIM, KOTAA...

a) Supp (F) < Supp (min)

b) Supp (F) > Supp (min)

¢) Supp (F) = Supp (min)

d) HW OJMH W3 BAPHAHTOB

24, O0beKTbl HEKOTOPOIro HA00PA NPEAMETOB, KOTOPbIE N0ABEPralTCcs AHAIU3Y,
HA3bIBAKTCA. ..

a) NPONOPLUH

b) eHTpON B!

C) TPaH3aKUuKU

d) Moaenu

25. YUto aBaseTcs Noc/1e10BaTeIbHOCTHLIO B MOHCKE aCCOLUHATHBHbIX NpaBu.?

4) KOHEYHbIC ACHCTBUTENBHBIE UKcaa

b) paHKHPOBAHHBIH Psia

C) YIOPAA0YEHHOE MHOKECTBO HEKOTOPBIX 0OBEKTOB

d) HW OJMH W3 BAPHAHTOB

26. UTo U3 nepeuync/IeHHOro He SIBJIAETCH OLEeHKOH MO0JIe3HOCTH ACCOUHATHBHbIX
npasun?

4) KaueCTBO

b) monnepxka

C) JOCTOBEPHOCTD

d) ynydueHue

27. Hoagep:xkka n1060ro HaGopa 00bLEKTOB HE MOYKET NPEeBLIIUIATHD MUHHMAJIbHOMH
NoJJeps>KKH J11000ro U3 ero NOIMHOKECTB. ITO OCHOBHOE CBOHCTRBO...

a) metoma Naive Bayes

b) anropurma Apriori

C) AcpeBa MPUHATHA PELLICHHHA

d) knactepusanmn

28. UTo M3 nepedyuc/ieHHOro He AABJsIeTC METOA0M NepecydTa paccTossHUi Mek-
Ay KRJaacrepamu?

a) paccTOSTHUE MEXKY ONMKANIIMMA COCEAIMHA
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b) paccTOsIHUE MEKAY JANBHUMH COCCAAMH

C) METOJT METMAH

d) MoganbHbIi MeTOA

29. Yrto Takoe kiaacrepni?

a) JAHHBIE BPEMEHHLIX PA0B

b) oaHOpOAHbIC TPYNNb 0OBCKTOB

C) PA3HOPOHBIE TPYTITTEI OOBEKTOR

d) crarucTUuecKas COBOKYIHOCTh

30. Oanoii u3 Mep OIH30CTH, HCTOJIB3YEMOH B KIACTEPH3ANH, SBJISICTCH. ..
a) pacctossHue Yelnimera

b) EBKNMA0BO paccTosHue

¢) 006a BapHaHTa BCPHBI

d) HW OJWH U3 BAPHAHTOB HE SBJIAETCS BEPHBIM

Bonpocs! K 3a4€Ty ¢ OLEHKOR

1. Kaxne yporan CYB]] XapakTepHBl B HACTOAIIEE BPEMS JUT KPYITHBIX OpTraHH3a-
nuii?

2. OxapaKTepu3yHTe NPUMEHUMOCTL pensiunoHHBIX CY B/l B cucteMax [1I1P.

3. OxapaxkTepH3yHTe MOHATHE «XPAHWIWIIE JAaHHBIX),

4. Kakue 0COOEHHOCTH UMEKT HEHOPMAIIM30BAHHBIE 0A3bl JAHHBIX AJI1 MOAEIUPO-
BAHWUA MHOTOMEPHOCTH?

5. OxapaxTepusyiiTe cXemy «3Be3aay.

6. Oxapakrepusyire cxemy « CHeKUHKA»,

7. Uto Takoe MHOromepHbie CYB/1?

8. IlpuBeaure CPABHUTENBHbLIE XAPAKTEPUCTUKA MHOIOMEPHBIX M PEJALMOHHBIX
CYBI.

9. Kakne onepaunn nmpeaycMaTpuBaroTes 1715 padoThl ¢ H3MEPEHUAMH B MHOTOMEP-
HbIX Moaenax BJ1?

10. OxapakTepu3yilTe NOHATHE «BUTPUHBI JAHHBIX».

11. Kakora knaccHpukanust HHTEUIEKTYAIBHBIX CHCTEM?

12. Yro Takoe MeToabl MAJL 1 KakoBO uX HA3HAYEHUE?

13. KakoBbl ocodbeHHocTy Metoaos MAJ?

14. Oxapaktepusyiite obmacTin npuMeHeHHs MeTonoB AT,

15. KakoBbl dTanbl uccaeaopanuii metogamu MAJ1?

16. B ueM 3akntouaetcs 3Tan npeaBapHTeabHOi 00paboTKH AaHHBIX MPH HCMONb30-
Banun MAJ?

17. Oxapakrepusyire METOL «lepeBbeB PELLEHUY.

18. Oxapakrepn3yiTe 0COOEHHOCTH PErPECCHORHONO aHanu3a B metoax MAJL

19. Kakue paznoBuaHoctu perpeccuodnoro meroaa MAJL Bol 3naere?

20. OxapakTepHu3yiTe MOJECTH BPEMEHHBIX PSAA0B C 3aMa3AblBAHHAMM.

21. Oxapakrepusyite MeTo «brmixaiiero coceaar».

22, Oxapakrepu3yiTe METOI NOUCKA NPaBKIA,

23. OxapaKkTepHU3yHTe METO KNacTepr3al i,

24. OxapakTepu3yiTe METO KIacCH(PUKALIH.
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25. OXxapaKTepu3yHTe METO AUCKPUMHHALIMMK.
26. Kakas pasHuna B LENIX W aITOPUTMAX CTATHCTHYECKOTO W HHTEIUIEKTYAIBHOTO
NOAX0OA0B.

IIpumep padot

[Tpaktrucckas padbota Ne 1. [IpuHUMnbl padoThbl ¢ XPaHUIMIIAMH AAHHBIX
Ha ocHOBE WMCXOAHBIX JTAHHBIX CMPOEKTHPOBATHL XPAHWIIMINE JAHHBIX. YCTAHOBHTH
CBSA3b MEIKAY UBMEPEHUAMHU, ONPEACSIUTL (PAKThI, OTPAKAIOILKE CYLIHOCTL COOLITUA,
COOTBETCTBYHILKE HU3MEPEHUAM. M300pa3nTh CXEMY «CHEKMHKa» W 3arpy3uThb JaH-
HBIE HCTIOTR3YS aHATIMTHYECKYIO maaTtgopmy Loginom. [TpeicTaBuTE JaHHBIE B BHC
MHOI'OMEPHBIX KyDoB, HazbiBaeMblX Takke OLAP-kyOamu uiau runepkybamu. llo
UTOraM BbIMOAHEHHUA paboThl MPEAOCTABHTL OTHET C BHIBOJAMH.

Bonpocer k satyume:

1. Uto Bbl noHMMaeTe noa XpaHUIMILEM AaHHbIX?

2. Uro Bul morMaeTe noa 0a30i JaHHbBIX?

3. OcHOBHBIE OT/IM4MA a3 JAHHBIX OT XPAHKIIMLL,

4. Mojenu opraHu3auun 0a3 JaHHBIX

5. Monenw opraHn3aiii XPaHHITAII JTAHHBIX

6. Uto takoe OLAP-kybam?

[TpakTnueckas padora Ne 2. MHTErparus ¢ pa3miyHbIMEU 0a3aMH TaHHBIX

[Noaxkiouuts LOgINOmM K UMEHOLIMMCH B MCXOAHBIX JAHHbIX 0a3aM JAHHBIM.
[lepen TeM Kak MCNONbL30BAaTHL B CUCHApUAX Yanbl B3auMmoncicTeud ¢ SOAP-
cepeucaM/REST-ceprucaMu 1 UMTIOPTA/IKCITOPTA W3 OM3HEC MPUITOKEHUH, XPaHU-
JMIL AAHHBIX, 043 JaHHBIX WM UHBIX UCTOYHMKOB, B IAKETE HEOOXOAMMO CO34ATh
NOAKIKYCHHE K UCTOMHUKY JaHHbIX. [ToAKMOUEHHE coaepkuT B cebe Bce HEoOXO0-
JUMbBIE LAPAMETPbl Ul COCAMHEHHA € MCTOYHMKOM JAHHBLIX, TAKHE KAk Ia-
POJIL/IOTHH, pacnonoKeHue ucTouHuka U ap. Co3aaHHOE NOAKIOUCHHE B JaNbHEH-
IEM MOJKET UCMOIB30BATLCSA B MAKETE MHOTOKPATHO. [To nToram BeIMOAHEHUA pado-
Thl [IPELOCTABUTL OTUET € BLIBOJAMMU.

Bonpocer k saiypume:

1. C xaxnmu OazaMi TaHHBIX MOKHO HACTPOWUTE MOJAKIFOYeHHe Loginom

2. Kakue BO3MOKHOCTH €CTb B MEHIO PEAAKTUPOBAHUS 110 AKJIIOUEHUA?

3. Kakum 006pa3oM OCylIECTBAAETCA HABUTALKA MO MOAKIKOUCHHAM?

[IpaxTuueckas pabora Ne 3. MMnopr 1aHHbiX B padjidyuHbiX hopmarax
TpebyeTca UMMOPTUPOBATL UCXOAHBIE AaHHbIe B Loginom B BMAE TEKCTOBbIX (aii-
JIOB, AMEKTPOHHEIX TadwIl, 6a3 MAaHHBIX W APYTHX. HacTpOUTh mapaMeTphl 3arpy3KH.
Onpenenurs HyaKHbIA GopMaT UMIOPTUPYEMbIX AaHHBLIX. 110 uroram BelOAHEHUA
paboTHI MPEIOCTABHTH OTYET C BEIBOJIAMH,

Bonpocwt k saujume:

1. Kakue tunsl $paiaos MOKHO MMIOPTUPORATh B Loginom?

2. Kakue BO3MOKHOCTH €CTh B MEHIO PETAKTHPOBAHWS UMIOpTa?

3. B ueM 0COOEHHOCTb MMMOPTA MIEKTPOHHBIX TaOML?

Practical lesson Ne 3. Import data in various formats
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[MTpakTnueckas padota Ne 4. [loaroToBka AaHHbIX A5 aHAIN3a

TTo pesynpTaTaM 3arpy3kH JIAHHBIX TIPOIIUIOTO 3aHSITHA HACTPOWTH aBTOMATH-
UECKOE 3aMOJHEHME NPONYLICHHBIX 3HAYCHWI B Habopax AaHHbIX. [ng Kaxaoro
cTO0IAa UCXOHOTO HAalopa AAHHBIX MOJTb30BATETh MOKET BHIOpaTh HAMOOIEE MOI-
XOMAWMi MeToa 3anoiiHeHus nponyckos. Ilponyckamu cuutatores Null-3Hauenus.
HactpouTh nporpaMmy ans aBTOMaTH4ecKOil KOPPEKTUPOBKH BBLIOPOCOB H 3KCTpe-
MAJTBHEIX 3HAYEHWH B HA0Opax MaHHBIX. [ KaXkI0ro moJist HCXOTHOTO Hadopa JAaH-
HBIX KPHTEPUU ONPEAEIEHUS BLIOPOCOB U DKCTPEMAIIbHBIX 3HAYEHH 3a1at0TCS [1071b-
30BaTENEM € MOMOLIBK) YKA3aHUA JOMYCTUMOrO CTAaHAAPTHOMO OTKIOHEHUS WK HH-
TEPKBAPTHIBHOTO pasMaxa. OcymecTBUTE pasOneHHe JMAaHHBIX HA OOVYaIOINIyI0 U
TECTOBYIO BbLIOOPKU. 110 uroram BelIOAHEHUs paboThbl NPEAOCTABUTL OTHYET C BLIBO-
JaMH.

Bonpocer k 3aiyume:

1. MeToabl 3an0MHEHKS NPONYLUEHHBIX JaHHbIX.

2. UTto noHUMaeTCs MO BEIOpocaMu?

3. Meroabl onpeaenenus BLIOPOCOB.

4. Metoabl pazOueHHs MHOMKECTBA Ha BbIOOPKH

[Ipaxtuueckas padora No 5. Coprupoeka, 00beIMHEHUE U pa3ielieHue HabOPOB AaH-
HbIX

TTo 7arHBEIM MPONUTOTO 3aHATHST TPOBECTH TPYITIIHPOBKY JAHHBIX, Pa3rpyNITAPOBKY,
3aMEHY JAHHLIX, CJIMSHUE U CBEPTKY cTouiduoB. [locTpouts Kpocc-radauuy. Hacrpo-
UTb MapameTpel noneh. OcylwecTBUTL COPTUPOBKY W (pHUAbTpaumnto cTpok. ITo utoram
BEITIOJTHEHHS pABOTHI TIPEAOCTABHTE OTUET C BBIBOIAMH.

Bonpocwi & saugume:

1. Urto Bl noHUMaeTe noa rpynnupoBKOH AaHHbIX?

2. Jyst uero ucnonb3yercs 3aMeHa JaHHbIX?

3. CnocoObl CAUSHHUA U CBEPTKU CTOOLIOB?

4. Yto Takoe kpocc-Tadbnnua?

[MpakTuueckas padborta Ne 6. BbisaicHHE AyOIMKATOB U NPOTHBOPCUYUIA BO BXOAHbIX
TAHHBIX

[1o naHHBIM DPOLLIOTO 3aHATUA OPOBECTH AHAIW3 UCXOJHbIX JAHHBIX HA HAIU-
e AyONUPYHOWKX, NPOTHBOPEUYUBLIX 3anucei. [To utoram BbIMOAHEHUA padoThI
TIPETOCTAaBATE OTUET C BHIBOAAMH.

Bonpocwi & saugume:

1. Uto Bl noHUMAaeTe noa NPOTHBOPEUHBLIMH 3aNHCAMA?

2. JI7st 9€T0 BRIABISATH AVOIUKATHI B HCXO/HEIX JAHHBIX ]

3. CnocoObl OBJIEHUS [IPOTUBOPEUYUBLIX K Ay OIUPYIOLLUX AAHHBIX?

4. MeTozsl BEIBIEHHS MPOTUBOPEUYHBEIX H AYOIHPYIOMINX TaHHBIX.

[MpaxTuueckas padorta Ne 7. [TpeaBapUTEIbHbIA aHANW3 JaHHbIX
TTo MaHHBIM TTPOTIIOTO 3aHATHS TIPOBECTH aHAITH3 MAHHBIX OCHOBE KOPPENAIN-
OHHOro aHanuza. [locTpouTh MaTpULy NapHbLIX KO3PPULUUEHTOR KOppeasauun. Onpe-
JENUTH B3aUMOCBA3U MENKAY MpH3HakaMu. [1poBEPUTH UCXOAHBIE JaHHLIE HA HAlM-
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ule aBTOKOppenaunu. [1o uToram BbINONHEHHA PabOThl MPEAOCTABUTL OTHET € BBIBO-
TTaAMH,
Bonpocer k saiypume:
UTto Takoe KoppesIms?
Uro nokasbipaer Koo puuueHT koppeasuuun?
MeToabl 0oTO0pa GakTopoB Ansi MOCTPOCHHA PErPECCHOHHBIX MoJeNcH?
UTo Takoe aBTOKOPPENsIHs?
C1nioco0bl BbISIBJIEHUS aBTOKOPPEIIALUM.
Cnocobbl ycTpaHEHNA aBTOKOPPENSLUU.

AT S

[IpakTuueckas padora Ne 8. [lapHad nuneiinas perpeccus
Ha ocHOBe pe3ynbTaToB MPOWOrO 3aHATHA MOCTPOUTb YPAaBHEHUE MAapHOH MUHEH-
HOH perpeccn. CaenmaTe MPOTHO3 TIO0 ypaBHEHNI0. OMPeIeUTE KAUeCTBO MOCTPOCH-
HOH MOJeNH MO TeCTOBBIM JaHHbIM. CpaBHUTb METPHKH KadecTBa Moaench Oe3 o0y-
YeHWs! U ¢ 00yueHreM. OQOpPMHITE OTUET C BBIBOIAMH.
Bonpocwt k saujume:
HazoBuTe Lenb 1 3a4a4l NOCTPOCHUA NApHOH NMHENHON MOAENH perpeccHi.
2. JlaliTe WHTEpTIpETanniO KO3(PQHUITMEHTa PETPECCHA W VCIOBHOTO Havama B
YPABHEHWU NAPHOA JUHEHHON PErpecCcun.
Kak npoBoanTs nporHo3 B cucteme Loginom no napHoi nuHeiRHoH Moaenu?
4. OcoOEeHHOCTH TTOCTPOCHNE MAPHOH JTMHEHHOM perpeccuu B cuctemMe Loginom.

—

-

[MpaxTuucckas padborta Ne 9. MHOKECTBCHHAs JIMHCHHAA perpeccus
Ha ocHoee pesynbTartor 3aHATHS Ne7 MOCTPOUTE MHOMKECTBEHHYID PErpeccCH-
OHHYI0 MOJAeNb perpeccuu. llocTpouts Oporuos, caenars BelBOAbL. ONpeaciiuTh Ka-
YECTBO MOCTPOCHHOM MOAEIHM MO TECTOBbIM AaHHbIM. CpPaBHUTL METPUKHM KauecTBa
mozeneil 6e3 o0dyuenuns u ¢ o0yuennem. B pesyibrare BpinoyineHrs paboTbl HeodXo-
JUMO O(POPMHUTE OTHET C BBIBOJAMM.
Bonpocet K saugume:
1. Kak npopoguMTh MPOrHo3 B cucTeMe Loginom mo MHOMKECTBEHHOH JuHEHHOH
MOJENH.
2. CTaHmapTH3UPOBAHHBIE KOX(PPHUIIMEHTH MHOKECTBEHHOH THWHEHHOH perpec-
cun. Murepnperauus, 0COOEHHOCTU PacyeTa.
3. Cnocobbl otOopa (PaKTOPOB B YpPaBHEHHE MHOMKECTBECHHOM NMHEHHON perpec-
CHH
3. Methods for selecting factors in the equation of multiple linear regression

[Tpaxtnueckas padota Ne 10. Anroputv CLOPE.
3arpy3uTb UCXQAHbIE JaHHbIE O noceweHusx sed-pecypcos B Loginom. [lpu-
MeHHTh K HUM anroputv CLOPE 3amaua cOCTOMT B TIOMYYEHWH TAKOTO pa3OHEHMs
BCEI0 MHOKECTBA TPAH3AKUUH, 4TOObl NOXO0MKHUE TPAH3AKUMU OKA3AIUCh B OAHOM
KIacTepe, a OTAHYAKoLLKeca APYr OT Apyra - B pa3HbIX kiaacTepax. B pesynbrare Bbl-
TIOJTHEHUS PadOTHl HEOOXOAMMO O(POPMHTE OTUET C BBIBOJAAMH.
Bonpocwr k scuyume:
1. Uto Takoe KiacTepHbIH aHaTKU3?
2. B uem ocobennocts anroputva CLOPE?



3. Hnrepnperauus pezynstatos anropurma CLOPE.

[TpakTnyeckas pabota Ne 11. Anroputm knacrepusauuu EM
3arpy3uTh UCXO/HBIE JaHHBIE B Loginom. [IpuMEeHnTE K HUM anTOpUT™M KIla-
crepusaunu EM. Onpenenuts ONTUMAIBHOE YUCIIO KIACTEPOB. ONPEaeIuTh BEPOST-
HOCTb OTHECEHHs 00BbEKTA K KOKIOMY Knactepy. B pedynbtare BeIMOTHEHUs paboThI
HEOOXOMMO 0()OPMHTE OTUET C BRIROTAMH.
Bonpocel k saupume:
1. Yrto Takoe knacTtepHblid aHANU3?
2. B uem 0coOeHHOCTE anropuT™a Kinactepusanuu EM?
3. Hurepunperauus pe3yJibTaToOB aaropurMa kiacrepusauuu EM.

ITpakTHueckas padota Ne 12. AHamm3 BpeMeHHBIX psaaoB MeTogoM ARIMAX
Ha caiite https://rosstat.gov.ru/ BeiOpaTh aaHHbie ¢ 1990 roga 1 NpUMCHUTH K
HUM MeToJl ARIMAX 11st mporHo3uporanus. ONEHUTE KaueCTBO MOCTPOEHHONH MO-
aend. OueHutb Kauecrea nporuoda. OCylIeCTBUTL MPOrHO3 [0 PETPOCHEKTHBHBIM
JAHHBIM M CPaBHUThL C pe3yibTatamyd padoTel MoAenu. B pe3ynbTare BHIMOIHEHUS
paboTHI HYKHO O(POPMHUTE OTUET C BEIBOJIAMH.
Bonpocel k saupume:
1. HazoBuTe METOABI, MPUMEHSEMBI 17151 BBIpPABHUBAHUS PSI0B AHHAMHUKH
2. B 4em ocobennocTh MeTona ARIMAX?
3. Onpepnenenue napamerpos metona ARIMAX.

IMTpaxTrueckas padota Ne 13 Tonck accoMaTHBHBIX TTPABKI

[lo naGopy HaHHBIX O MOKYIIKAX K/IMEHTOB ONPEAE/IMTHL HAaudolee 4acro
BCTpEUAKOLIMECS TOBAPbl M HAMOOMBILYH BEPOSTHOCTb COBMECTHBIX MOKYMOK TOBa-
poB. Kakue ToBapel HE BCTpedatoTesa B 0A4HOM Yeke? OPOPMUTH OTYET € BHIBOAAMMU.
Bonpocer k sawyume:
[{enb MOKMCKA aCCOIMATUBHBIX MPABUIT
[TprMepEbl IPUMEHEHUS METOA TOUCKA ACCOLIMATUBHBIX TTPABUIIL
OcoOEHHOCTH NPUMEHEHUS METOJA MOUCKA aCCOLIMATUBHBIX MPABUII
KauecTBO BBISIBIICHHBIX B3aUMOCBS3EH
Pacuer u unrepnperauusd ommbdoK

oo~

[Tpaxtuueckast padota Ne 14 ITpumeHeHne HEWPOHHOM CETH JUTS PETPECCHH

IlocTpouTh MOJENL PErPECCHU HA OCHOBE MCKYCCTBEHHLIX HEHPOHHBLIX CETEH.
CpaBHUTb pe3yNbTaThl KIacCH(PUKAUMKU MPH Pa3HOM YPOBHE CKpPBITHIX cnoeB. Cpas-
HUTBb KaYE€CTBO KIACCH(UKAIMHA C TIPEIBIAYIAMA MeTo1aMu. CpaBHUTE PE3YIIETATEI
LOCTPOEHHBIX MojeNelH. OPOPMUTL OTUET C BLIBOAAMMU.

1. CyTe HEHPOHHBIX CETEH
OOGyuenue mojaenu
CyTb HCKYCCTBEHHOTO HEHPOHA
Onpenenenne KOTU4YeCcTBa CIIOER
Onpenenenue yncia HEHPOHOB

o Sl
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6.2. Onucanue noKa3are/ieii  KPUTEPHEB KOHTPOJIA YCHEBAEMOCTH, OIIHCAHHE
IKAJT ONICHHBAHHAS

Texyrit KOHTPOTE 3HAHWH, YMEHWIH W HABBIKOB TIPOBOJNTCS B (POPME TECTH-
POBaHUA U TEOPETHUECKUMHU Bonpocamu. OueHka padoT NPOBOAUTCA 110 CTOOAIL-
HOH wWkane. MHANBHAYaNbHbIC 3aAa4H, BBINOMHACMbIC KBKAbIM CTYACHTOM HA Mpak-
THKE OTICHWBAKOTCS TI0 WTOTAM 3alTUTHI TIO AHATOTHYHOW mikane. JIMKBuaanus cry-
JAEHTAMK TEKYLIMX 3a10J/DKEHHOCTEH IPOU3BOAUTCA TAKOKE B (JOPME BBIIOJIHEHUS UH-
JUBUAYAIbHOW 3aJa4i N0 COOTBETCTBYHLLEH TEME W JaNbHEHLIER €€ 3aluuThl npe-
TOTARATENIO KaeAPhI ¢ OTEHKOH 10 ¢TO0ATNBHON 1TKane.

Mg nonydyeHus 3auera ¢ OUEHKOH HeoOxoaumo Hadpars Oosee 60%. Bun
NPOMEKYTOUHOTO KOHTPOA M0 AAHHOMY HAMPABICHUIO — 3a4ET ¢ OLLEHKOH.

I"'panarmus ONEeHOK;

0 — 60% - «HeYAOBNCTBOPHTENBHOY,

60 — 75 — «yIOBIIETBOPHTETBHOY,

75 — 85 — «xopowoy,

85 — 100 — «oTAHYHOY

@DOpPMBI KOHTPOJIST. TECTOBRIH KOHTPONb, WHAWBHAYVAJIBHOE CODECENOBAHNE,
3alUMTA BbIUIOJIHEHUA NPAKTUYECKOIO 3aJaHUd 10 MHAMBUAYAILHOMY Bapuanry. B
UTOMOBYHO CYMMY OalIoB BXOJAT PE3yabTaThl BCEX KOHTPOJIMPYEMbIX BUAOB BalICH
JeATENTBHOCTH — TMOCEIIEHWE 3aHATHI, BRIMOJIHEHIUE 3aJaHWH, MPOXOKACHHE TECTOB,
AKTUBHOCTb HA JIAOOPATOPHBIX 3aHATUAX M T.11.

B utoroBbiii peHTHHr BxoAWT: 30% - pe3yabTaT BbIMOJHEHHSA KOHTPONbHBIX
MEPOMPHUITHIH (TECT, CAMOCTOSTENBHEIE PAabOTEI U 1Ip.), 60% - GaruTel 3a C/ITAHHBIE WH-
JUBUAYaILLHLIE paloThl U 10% - nocewienue 3auaTuii.

[Tpn M3yvYeHUH KaKIOro pasaena AWCUMILTMHBL MPOBOAWTCS NPOMEXKYTOUHBIHA
KOHTPOJIb 3HAHMA € LENbIO IPOBEPKU U KOPPEKUMK X04a OCBOEHHS TEOPETUUECKOIO
Marepuana U NpakTUUeCKUX YMEHWH H HABBIKOB.

7. Yuebno-meroguueckoe H HHPoOpMaLUOHHOe o0eceyeH e JHCUHILIMHbI
7.1 OcHoBHas JuTeparypa

L. Mutuna, O. A, Texnonoruu opranusauuu, oOpaboTKU U XpaHeHus Cra-
THCTUYCCKHX AaHHBIX : yueOHoe mocobue / O. A. Mutuna, M. A. KOpueHkoB. — Mo-
ckBa : PTY MHUP3A, 2019, — 163 ¢. — TekcT : anekTpoHHsIil // JIaHb | 3IEKTPOHHO-
Oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/171511 (nara oGpaue-
Hus: 27.11.2022). — Pexum T0CTYTIA: TSl aBTOPH3. TIOTBE30BATENEH,

2. [Ipokonenko, H. 10. Ananutuueckue uHpOpMALMOHHbLIE CUCTEMbL 110/~
JCPPKKM TIPUHATHA pelleHni - yueOHoe nocobue / H. K. [NpokoneHko. — HuxHUMHA
Horropon . HHT'ACY, 2020, — 142 ¢, — ISBN 978-5-528-00395-5. — Tekcr :
MeKTpounwlii //  Jlaub  : JNEeKTpPoHHO-OMOJIMOTEUHAsT  CUCTEMA. URL:

https://e.lanbook.com/book/164866 (nata obpaweHus: 27.11.2022). — Pexum poc-
TYTIA; JJIs ABTOPH3. TIOJIB30BATENCH.
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3 Cknsap, A. 5. TexHonorus XpaHCHUs 1 MHTCPAKTUBHBLIX 00PabOTKH JaH-
HBIX ;. yaeOHoe mocodne / A. SI. Ckmsip. — Mocksa : PTY MHUP3A, 2020. — 69 ¢. —
TekeT : AnexTpoHHBIHA // JlaHb : 31neKTpoHHO-OuOnMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/163914 (nara obpamenns: 27.11.2022). — Pesxkum j1oc-
Tyna: At ABTOPU3. HOJIL30BATENIEH.

4. Opewkor, B. M. Xpanunuiua gaHHeix 1 OLAP-TexHOnoruu : yuebHoe
nocobue / B. M. Opemikor. — Psizans : PIPTY, 2017. — 64 ¢. — TekcT : 3IeKTPoH-
HbIi // Jlans ; IEKTPOHHO-OUONHOTEYHAsA cUCTEMA. — URL:

https://¢.lanbook.com/book/167981 (nara oOpawienus: 27.11.2022). — Pexum aoc-
TyTIa; JUTST aBTOPH3. TTOJTE30BATENICH.

5.  Data Science / Francesco Palumbo, Angela Montanari, Maurizio Vichi.
Springer International Publishing AG, 2017 — TekcT : 3nekTpoHHbI# // Springer:
3JIEKTPOHHO-OUOIHOTETHAS CHCTEMA. URL:
https://link.springer.com/book/10.1007/978-3-319-55723-6#¢ditorsandaffiliations
(marta oOpamenus: 27.11.2022).

7.2 lonoHUTEIbLHAS JUTEepaTypa

1. BecemepTHblii, M. A. MHTENNICKTYaNbHBIC CHCTEMBI © YYCOHUK U MPAKTUKYM
st By30B/ U. A. becemeptreiid, A. b. Hyrymanora, A. B. ITnaronoB. — Mockga :
Hsparenserso HOpaiit, 2022, — 243 ¢. — (Boicuiee odpaszosanue). — ISBN 978-5-
534-01042-8. — TekcT : anekTpoHHbi // OOpasoBarenbHas maatdopma FOpaliT
[caiit]. — URL: https://urait.ru/bcode/490020 (nara odpawenus: 27.11.2022).

2. CrankeBud, JI. A. UHTennekTyanbHbIe CHCTEMbI U TEXHOJIOTMH | YY4COHUK U
MPAKTAKYM JUTS CPEIHET0 TpodeccnonansHoro oopasoranns / JI. A, CraHkeRHY. —
Mockga : M3parenscreo Opaiit, 2022, — 397 ¢. — (IIpodeccuonaibioe odpazona-
Hue). — [SBN 978-5-534-11659-5. — Tekcet : anekTpoHHbll // OOpa3oBareiabHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/495988 (nara oOpamieHus:
27.:11,2022),

3. New Advances in Statistics and Data Science / Ding-Geng, Chen
Zhezhen, Jin Gang, Li Yi, Li Aiyi, Liu Yichuan, Zhao. Springer International Pub-
lishing AG, 2017 — Tekcr : snekrponnbiid / Springer: sieKrponHo-oubanoreyHast
cUcTeEMA. URL: https://link.springer.com/book/10.1007/978-3-319-69416-
O#editorsandaffiliations (nara oOpamenus: 27.11.2022).

4. Tounnkuna, T. E. Xpanuimiia aaHHbiX U CpeAcTBa OU3HEC-AHAIUTUKU |
vueOHoe nocodue / T. E. Tounmnkwna, A. A. I'pomoBa. — Mocksa | OWHAHCOBHIN
yuusepeurer, 2017. — 161 ¢. — ISBN 978-5-7942-1387-4. — Tekcr : 251eKTpOH-
HbIH // JlaHb : ANCKTPOHHO-OMONUOTCYHAs cUCTEMA. — URL:
https://e.lanbook.com/book/208367 (nara obpamenus: 27.11.2022). — Pexum n1oc-
Tyna: At ABTOPU3. HOJIL30BATENIEH.
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7.3 MeroanveckHe yKa3anHs, PEKOMCH/IAIHH H APYTrHe MAaTePHAJIBI K
3AHATHAM

L. Xapuronosa, A.E. Xpauuniuma U CUCTEMbLI MHTEIUIEKTYAILHOIO aHalumsa
JaHHBIX: MeToaudeckue ykazanus / A E. XaputonoBa. — M.: PTAY-MCXA um. KA.
Tumupsasena, 2016. — 25 c.

8. Ilepeyens pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKALIHOHHOM CeTH
«HTEpHET», HEOOXOTUMBIX /IJTSI OCBOCHUSI TUCIHTIJIHHBI

1. Loginom. URL: https://loginom.ru/(OTKpbITbLA A0CTYIL)

2. Cnpaounuk Loginom. URL: https://help.loginom.ru/userguide/(oTKpbITBIH A0C-
Tym)

3. Oduuumanbublii caiit Poccrara. URL: hitps://rosstat.gov.ru/ (OTKPbITbLA JOCTYI1)

4. Oduumaneueiii caiit LlentpansHoro banka Poccun. URL: http:/www.cbr.ru (oT-
KPBITBII TOCTYTI)

5. Bureau of Economic Analysis. URL:  http://www.bea.gov (OTKpbITBIA 10CTYII)
6. MockoBckas MEKAyHapoAHas BamroTHas Oupyka. http:/www.micex.ru  (OTKpbI-
TBIH JOCTYT)

7. Odmumanbubiii caiit Beemupuoro danka . URL: http:// www.worldbank.org
(OTKPBITHIN OCTYTI)
8. OduumanbHblii caiir Munucrepersa (unancos PO. URL:

http://www.minfin.gov.ru (OTKpbITbIi AOCTYM)
9. O¢urmaneHelit calit HarmoHanmsHOTO OFOPO 3KOHOMHYECKHX WCCIIE0BAHUI
CILIA. URL: http:// www.nber.org (OTKpbITbIA J0CTYI)

9. [lepevyeHb NPOrpaMMHOro odecrnedeHHs U HHPOPMALMOHHBIX CPABOYHBIX

CHCTCM
Tabmuna 9
Ilepeyenb nporpaMMHOro o0eCrneYeHust
HanmenoBanue Haunmeno- Ton
No - Tun
pasaena yueOHOM BAHME NPO- ABTOp | pazpadort-
n/n NpPOrpaMMbl
AHCHHILITHHBI I'PAMMBI KH

Tema 1 TexHonorus XpaHEeHHS OAHHBIX
TIPH NPHHATHH PELICHUH
Tema 2 IlpenoOpaborka ¥ KOHCOMMIALMS

HNaHHbIX
Tema 3 Tpancdopmaliua naHHbIX AHanutuue- .
panchopma o 2 Loginom | Tekywas
1 |Tema 4 IlpenpaputensHblii aHanus3 AaHHbIX | Loginom cKas rnjar-
Company | Bepcus
Tema 5 Perpeccust dbopma

Tema 6 Knacrepuzauus

Tema 7 ARIMAX

Tema 8 AccounarusHble pasuiia
Tema 9 HeiipoceTn
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10. Onucanue MaTePHAITBHO-TEXHIYCCKO# 0a3bl, HCOOX0AUMOT 1151
ocyllecTB/IeHHs 00Pa30BaTe/ILHOI0 NPOLECCa N0 JUCHHILINHE

Tadmmma 10

Cgenenusi 00 00ecne4eHHOCTH CNeNHAJTU3NPOBAHHBIMHI AYAUTOPHSAMHU,
ka0nHeTaAMH, 1a00paTOPUIMHA

HanMeHOBAHNHE CIEHAJILHBIX TIOMEIe-
HHIl H NOMeLIeHn A5 CaMOCTOSTEeNb-
HOH padoTsl (Ne yuedHOT0 KOopmyca, Ne

AYAHTOPHH)

OcHaneHHOCTH CHENHATBHBIX MIOMeleHHii H 1o~
MelIeHHIl Il CAMOCTOATEIbLHOI padoThl

1

Yuebnas ayoumopus s nPoGeOenUs 3ansmuil aex-
YuoRHO20 muna, veeOnas avoumopus Ois nposede-
HUSL 2anSMUL ceMUNapeKozo mund, yuebnas ayou-
MOPUSL OISk ZRVIROGHIX U UHOUGUOVAALIBIX KONV b-
mayuit, YeeOnas avounopus s MeKvigeso Kon-
MPOJs U NPOMENCYMOUHON AMMeCmayuu

2
1. Dkpas c 3nexrponpusogom 1 wr. (Mue. Ne558771/2)
2. Ilpoexrop 1 wr. (b6e3 uue. Ne) — npuobperancs He 3a cHeT

CPCOCTE BY34

Banganoycroiumssiii wkad 1 wr. (Mus Ne558850/7)

CucremHbiii 610k ¢ MoHuTOpOM 1 wr. (Mue. Ne358777/9)

Creng «Ceprees Cepreii Crenanosuy 1910-1999» 1 wr.

(MHB.Ne391013/25)

6. Orxerywurens nopowkossti 1 wr. (Mue. No559527)

7. Tloasechoe kpenneHue K oruerywureno 1 wr. (Mus. Ne
559528)

8. Xamosu 2mr. (MEB. Nel1107-221225, HuB. Nel107-2212235)

9. JlaBka 20 mT.

10. Crom aynuropssrii 20 mT.

11. Cron nna mpenogasarend | mr.

12. Ctyn 2 mr.

13. Mocka maprepHas | mr.

14. Tpubvua HamoaeHag | mr. (Oe3 uHB. No)

o

yuebnas ayoumopus Oig nposedeHis 3aHIMU ce-
MUHAPCKO2O MURQ, V4eOHag avoumopus oas 2pyn-
ROGHIX I MHOUGUOYAABHBIX KOHCYIBIM Ay, yueonasd
AVOUROPUA ORS IREKVIE20 KOHINPOIS i RPOMENCY-
MOYHOH AIRECHAYUL, ROMEWENUE I CaMOCINO-
MEALHON pabonibl

1. Cuctemustii Onok Intel Core Intel Core 13-
2100/4096Mb/500Gb/DVD-RW 10 mrr. (MuB.Ne6(01997,
Hue.Ne601998, Mu.No6(1999, Mur.Net:02000,
HMue.Ne602001, Mus.No602002, MuB.Ne6: 02003,
Hue.Ne602004, Mus.No6020035, Mue.Ne602006)

2. Momnwurop 10 wr. (6e3 uus. No) - npuodpeTanucs He 2a CHeT

CpPeaCTB B34

Ixad 2 mr. (MaB.Ne594166, MuB Ne594167)

Tymba 1 wr. (Mue. Ne594168)

[loaeecHoe kperuieHue K orHerywurento 1 wr. (Mus. Ne

559528)

6. Orxerywurens nopowkossti 1 wr. (Mue. No359527)

7. amosu 1 wr. (Mae.Ne551557)

8. Jocka MarHMTHO-MapkepHas 1 wr.

9. Croa 5 wr.

10. Cron koMnbrOTEPHBIH 12 T,

11. Cryx oducHsni 21 mt.

12. Cetih | mr. (6e3 MuB.Ne).

U

yuebHas ayoumopus s nposedenys 3aHAILL AeK-
YUOHHO20 MU, VIeOHas avoumopus ois npoeece-
HUS 3AUIAMUE CEMUNAPEKO20 MURA, YHeOHas ayoi-
MOPUS 018 ZPYHROBHIX # UHOUEHOVAILHBIX KOHCYTh-
mayili, yuedHas ayoumopus 08 MexyIe2o KoH-
PO U NPOMENCYIMOYHOL GMMeCmanil, RoMeue-
Hite Qs CAMOCIOAMEIBHON Pabomel

1. Tpubdyna nanoasHas 1 wr, (MuaB.No 599205)

2. lllxad ans noxymenToB 3 mr. (MaB.Ne393633,
Hue Ne593634, Uus No559548/18)

3. Bemanxa HanoabHas 2 wt, (Mus Nel107-333144,

Wue.Ne1107-333144)

Kamosu 1 mr. (MaB.Ne391110)

Jlocka MarHuTHO-MapkepHas 1 mr.

Croa 15 mr.

Crkameiika 14 mr,

Crox 3pro 1 mr.

. Cryn 2 mr.

S

hol e B

Henmpanonas nayunaa éubruomera umenu

YurtaabHble 3abl OHOIHOTEKH
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H.H. XXeneznosa —

Cm S r—— P T R S S s
yoenyeckoe obwexcumue Komuara ans caMonoaroTonku

1. Metoanueckne PEKOMCHARNK 06y HAIOIHMCS 110 OCBOCHHIO IMCUHITIHHBI

Bee Bt yueGubix paGot A0mkHb GBITH BEIMOTHEHb TOYHO B CPOKH, npeay-
CMOTPerHbIe nporpammoii o6yuenns, Ecan cTyieHT He BHIMOMHWI Kakoe-nubo u3
YUeOHBIX 3azannii no HEYBOXKNTENBHOIN npiunHe (NMponycTHil TECTOBBIN KOHTPOJIb,
HC BBITONHHIN IOMALIKETIO 3aanis, BLINOMHWI paboTy He 1o CBOEMY BapHaHTY M
T.H.), TO 33 nanHbiE BHA YaeGHoiT paGoThl Gamiel peliTHira He HaYHCIAIOTCA, A MOJI-
FOTOBIACHHBIC MOPKE NMOAMKECHHOTO cpoka paboThl OLUEHHBAKOTCA € MOHMKAIOLIMM
KodGduuneHtom. Ecan e nesbinontenne yuebHbX paboT MPOU3OILIO MO yBaKH-
TEABLHON MPHYMKE, TO CACAYET NMPEeACTABHTh MPENoAaBaTeNto MoATBepKAArLIHHA 10-

KYMEHT, M 33lMTHTHL NMPONYLIEHHBIE 3aHATHS B Yackl, OTBEIEHHbIC IUIA €XKEHEIE]Ib-
HBIX KOHCYAbTANN,

Brant u popmur oTpaborkn nponymenHbIX 3aHATHIT

CTVACHT, NPONYCTHBILINI 3aHATHS 00513aH BBHINOIHATH CAMOCTOATEBHO HHIH-
BHIVATBHVIO paboTy, BBIMONHAEMYIO Ha 3aHATHAX 110 CBOEMY BapHaHTY.

12. MeToanueckue pekoMeH1alunH NpenoaaBaTesiv 10 OPraHu3auKH 06y ueHns
Mo AHCUHNIHHE

Kypc 10mKeH jaaBaTh He aGcTpakTHO-(opMalibHble, a TPUKIIaJHbIE 3HAHUA.
Jannas nens MoxeT ObITh peallM30BaHa TONBKO MPH YCJIOBHH COOJIOAEHUS B ydel-
HBIX T7aHaX NPEeMCTBEHHOCTH y4eOHBIX JUCLUILIHH. ba3oBele 3HaHUA A U3yUeHUA
AMCUMILUTMHEL] 1aI0T TAKHE TpeIMEThl, Kak 3KOHOMHYeCKas TeopHs, HUHPpOpMaTHKa.

[lpenoaasarens JOMKEH yKa3blBaTh, B KaKOH IOCIENOBATENbHOCTH CleayeT
M3V4aTh MaTepHal JHCLMIUIMHBL, oOpaliaTh BHUMaHHE Ha OCOOEHHOCTH H3y4eHUs
OTAeIbHLIX TeM H pa3/elloB, IOMOraTe OTOMpaTh Hanbosee BaXKHbIE U HEOOXOAUMBIE
cBeJeHus M3 y4eOHbIX MOCcOOUH, a TaKkke 1aBaTh OOBACHEHUS BONPOCAM MPOrpamMMBl
Kvpea, koTopble 00bIMHO BbI3BIBAIOT 3aTpyAHeHHs. Ilpu 3TOM mpenopasartento HeoO-
XOAMMO YYHTBIBATSH CJIEAYIOIIHE MOMEHTHI:

I. He cneayer neperpyxarh CTYZCHTOB TBOPYECKMMH 3aJaHUAMH.

2. Yepeaosars TBOpPYECKYIO paboTy Ha 3aHATHAX C 3aJaHUAMH BO BHEAYUTOPHOE
BpeM.

3. Jawate crysesTamM 4eTKMH MHCTPYKTaX MO BBINOJHEHHIO CaMOCTOATENBHBIX
3aJ0aHMA: LeIb 3aJaHiA; YCIOBHS BEINOJHEHUs; 00beM; CPOKH; TpeOOBaHHA K
OhOPMIEHHIO,

4. OcymecTsasts Texyni y4eT 1 KOHTPOJIbL 3a CAMOCTOATENIbHOM paboToi.

5. Japate ouenxy o6o0utary yposeHb YCBOCHHS HABBIKOB CAMOCTOATENBHOH,
1BOpYECKON paboTwl.

[porpammy pa3paboran (u):

XapuroHosa A.E., K.2.H., gouenT
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PELHEH3US

B1.B.JIB.03.02 «Xpanuauma u cucTeMbl HHTELIEKTY-
AABLHOTO ANAINIA AAHHBIXY
09.03.02 «MnpopmaunonnLIe CHCTEMBI M TEXHOIOHNY,
OALIINE anubie w Mamuunoe 06yyenue (Machine Learning & Big
Data)»
(kBaanduranna Buimycknmka — Gakananp)

H "
a paﬁoqym npor pamMmy ARCIHNAMHLI

OnoI BO no HANpaBJICHnIo
Hanpapaennocrn «b

~ Konomeesa Enena Cepreesna, nonent kadenps dunancos ®I'BOY BO r. Mockew
«PIAY-MCXA umenn KA. Tumupaienan, kanaumaToM 3KOHOMHYECKHX Hayk (naree 1o TEKCTY
PCUCHICHT), NpoBencHa petenns paGouet porpaMMbl AHCHUITHHEL « X PAHHIMLLA U CUCTEMB] HH-
TCANCKTYanbHoro ananuia aaunsixy OIOIT BO no Hanpasnenuio (09.03.02 «Hugpopmayuonnvie
c'ucnn".mﬂ W mexnonrozuuy», Hanpaniennocts «bonpinye jJanHbie U MalMHHoe ob6ydyenne (Machine
Leaming & Big Data)y (Gakanaspnar) paspaGotaunoit 8 ®I'60Y BO «Poccuifcknit rocymapet-
BERHBI arpaphbiit ynusepenter — MCXA umenu KA. Tumupsasesan, Ha kaeape CTATUCTHKA U
KknbepueTHin (patpaGorunk — Xaputonosa Anna EBreHbeBHa, KAHIMAT SKOHOMHYECKHX HayK,
AOUCHT KadieaAPHI CTATHCTHKH M KubepHeTHKH).

PacemoTpes npencrannennbie Ha pelieH3npoBaHHe MaTepUalbl, PELEH3EHT TpUIUET K Cie-
JAYIOUIAM BBIBOJAM

1. Tlpeavspnennas pabouyas mnporpaMMa JMCUMIUIMHBL «XpaHWIMIDA M  CHCTEMBI
HATCUICKTYAABHOIO  aHalW3a JgaHHbIX» (manee no Tekcty [lporpamma) coomsemcmeyem
Tpebopannsy  ®IOC BO no wanpasnenuto  09.03.02 «Hughopmayuonnvie cucmemsr u
mexnonozuuy. TIporpaMma codepocum Bee OCHOBHBIE pasjielsl, coomeemcmeyem TpeGOBAHAAM K
HOPMaTHBHO-METOAMYECKHM JOKYMEHTaM.,

2. Tlpeacrarnennas B [IporpamMme akmyanbrocme yueOHOR JUCHUIUTHHEL B PAMKAX Peay-
saumu OTTOIT BO ne noonescum comuenuio — NMCUMIIMEA OTHOCHTCA K IMCIMIUIHHAM [0 BEIOODY
4acT, HopMupyeMoii yuacTHMKaMu 00pa3oBaTeNbHEIX OTHOLIEHHH yueGHoro nukia — b1.B.JIB.

3. Tlpeacrasnennsie B [lporpamme yenu IUCUMIUIMHBI coomeemcmeyiom TPeGOBAHUAM
®I'OC BO nanpaenenus 09.03.02 « Hngopmayuonnvie cucmemvl u mexHoni02uu».

4. B cootBetcTBHH ¢ [IporpaMmoi 3a IUCUMIUIMHON «XpaHWIHIIA B CHCTEMBI HHTEIUIEKTY-
ATHHOTO aHallk3a JaHHBIX» 3aKpEIIeHo 3 Komnemenyuu (7 unouxamopos). JlucuuiumiHa «Xpa-
HWIHINA ¥ CHCTeMBl HHTEJUIEKTYalbHOTO aHaiuM3a JaHHBIX» M NpelcTaBieHHas [Iporpamma cno-
cofma peaiuzosams WX B 00BABIEHHBIX TPeOOBaHHAX.

5. Ofwas TpyA0EMKOCTE AMCLHIUIMHBI «XPAaHHIIMILIA M CHCTEMBl HHTE/UIEKTYalbHOIO aHa-
JM22 NaHHBDO) cocTaBdeT 3 3a4éTHeIX eAuHHIB! (108 yacoB/M3 HUX mpakTHYecKas MOATOTOBKA 4
q.).

6. Wndopmanus o B3aMMOCBA3H M3YYaeMBIX JUCUHMIUIHH M BOMPOCAM MCKIIOYEHHA 1yOnu-
pOBaHMA B COJEPAAHAM JUCLMILUIMH coomeemcmeyem AEHCTBUTENLHOCTH. Jlucuuminga «XpaHu-
JMILA ¥ CHCTEMB] MHTE/UIEKTYATBHOTO aHAIM3a JaHHBIX) B3aHMOCBA3aHA C NPYTMMH JIMCLHIIIMHA-
mu OI1OIT BO u YueGuoro nuana no Hanpasnenuto 09.03.02 «Hugopmayuonnvie cucmemvt u
MeXHONOZUUY N BOIMOAKHOCTE 1yOJIMPOBaHHA B COAEPKAHHH OTCYTCTBYET.

7. Ilpeacrasnennas [lporpaMma MpeanonaraeT HCIONb30BAaHHE COBPEMEHHBIX 00pasoBa-
TEALHBIX TEXHONOIUHA, UCIONBIYEMBIE MIPH PEATH3ALIMH PA3IHYHBIX BHIOB yueOHO# paboTsl. Dop-
MLI 0OpasoBaTENLHBLIX TEXHONOIUI_coomaememayon cneunpuie AHCLHIHHDL.

8. llporpamma aucunnnyel «XpaHHIMILAG U CHCTEMbl HHTE/UIEKTYAIBHOTO aHAIH3a AaH-
HBIX» NIpe/ioaraey 2 yaca 3ansTHil B HHTEPAKTHBHOK (opme.

9. Buiw, copepaanne U TpyJolMKOCTh CaMOCTOATEIbHOR paboThl CTYIEHTOB, NPEICTaB-
nennwie B lporpamme, coomeememsyiom TpeGOBaHHAM K NOArOTOBKE BbINYCKHHKOB, COAEpMa-
wumes o ©FOC BO nanpanyenns 09.03.02 « Hudhopmayuonnoie cucmembl tu mexHoN02uu».

10. [peacrasnennpie u onucannbie 3 porpaMme (opMbl mexyuyeti OUEHKH 3HaHHii (orpoc,
kaK B popMme 00CYRICHHA OTACABHLIX BONPOCOB, TAK W YHacTHe B JI€/IOBBIX WIpax), coomsemcm-
gyiom criellHPUKe AHCLMIUIKHEL B TPEOOBAHKSAM K BBUTYCKHUKAM.
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A B g

Dc}rmecq)op”‘“\"P““C’R,V“""mm KOHTPOAN 3Haunil cTyenton, npeaycMoTpennas [Tporpammoii,

TRASCTCH 8 GopMme aueTa ¢ oleHkoll. o coomgaememeyem crarycy JIMCUHIUIHEBL, Kak
AUCUMNAHHKL O BHIOOPY HacTi, hopMipyemoil yiacTHIkaMit 06patonaTenbHbIX OTHOLICHIH yued-
r:(:ro wikna - b1.BJIB &10C BO nanpannenna 09.03.02 « Hughopmayuonnnie cucmemst u mexno-
A0CHUD,

Dopmu ouenkn wanmil, npeactantennsie n [porpamme, coomeememeyiom crenuduke
ANCUANINHEL 1 TPEOORANIAM K BBITYCKHHKAM.

Lo VueGuo-meronmveckoe oGecrienenne THCIIMIIHIGT NPE/ICTABICHO: OCHOBHON JHTe-
PATYPOl — 5 nerounnkon (Gazonwiit yueGiK), 10M0MHHTEALHON THTepaTypoil — 4 HaUMEHOBAHMS,
Huteprer-pecypent - 9 werounnkon n coomasememeyem Tpebopanuam GIOC BO wanpasnenus
09.03.02 « Hngpopmaruonnmie cucmesmst 1 mexnoro2uu.

12, Marepratbio-rexnuueckoe  ofecneuente THCIHIUTHHBL COOTBETCTBYET CrieUHpHKe
ARCUNTIIHHBL «XPAHHAWIIA W CHCTEMBI HHTEILIEKTYAIBHOTO AHAIIH3A JaHHBIX» U ofecneunBaeT uc-
NOABIORARHC COBPEMEHHBIX 0OOPAOBATEABHBIX, B TOM YHC/IE HHTEPAKTHBHBIX METO0B 00yUEHHS.

13. MeToanueckne  peKOMCHIAUMM  CTYACHTAM M METOJHUECKHE — PEKOMEHIauMHu
NPSIOAABATCARM 1O OpraHmzauni oOyueHHS 1o JUCHHIUIMHE J@loT MpeaCcTaBieHde o creuuduke
O8yHeHHS NO ArenHn anKHe « XPAHIANIIA H CHCTEMBI HHTENEKTYA/ILHOTO aHATH3a JAHHBIXY.

OBUHE BbIBO/IbI

Ha 0cHOBANKK NPOBEICHHOTO PEUEH3NPOBAHHA MOXHO CE/ATH 3aK/TIOYEHHE, UTO XapaKTep,
CTPYXTYPA W coaepkanie paboueit nporpaMMbl AHCUHTUTHHBI « XPaHHIHIIA H CHCTEMBI HHTEJUIEK-
TvamseHore asamia aanneix» OTTOIT BO no nanpasnenio 09.03.02 « Hughopmayuonnsle cucmemoi
U MEXNOTONEY. HANPaBTeHnocTs «Bonbmme gamubie m mammunoe obyuenme (Machine
Learning & Big Data)» (ksanudukauua sbinyckauka — 6akanasp), paspabotattas XapuToHOBOI
A E. KM, 20ueHToM Kadeaps! CTATHCTHKH M KHOepHETHKH, cooTBeTCTBYeT Tpebopanuam OI'OC

BO. corpemennniM TpeGOBAHHAM 3KOHOMHKH, PHIHKA TPYAa M MO3BOJHT NPH €€ PeaTH3auMH yc-
newno odecneynTh GOPMHPOBAHHE 3AABICHHBIX KOMITETEHLMH.

Peneraent: Konomeesa E.C., nouenr kade

1 prinancoB ®I'BOY BO «Poccuiickuii rocynapct-
senELl arpapHbiil yHHBepeHTeT — M

meHH K.A. Tumupsasesa», KaHAMIAT FKOHOMHHYECKHX

«p » gl 202/r.

31




