MuHMCcTEpCTBO HayKH U BhIciero oOpazoBanusi Poccuiickoi ®eneparyu
®enepanbHOE rOCyAapCTBEHHOE OIOKETHOE 00Pa30BaTeIbHOE YUPEXkKICHHUE BhICIIETO0 00pa30BaHUs
«PocToBckuit rocyaapcTBeHHbIN d3KOHOMUYeckuit yauepcuret (PUHX)»

YTBEPXJIAIO
HupexTtop TaraHporckoro MHCTUTYTa
umenu A. I1. Uexosa (dpunuana)
PI'BY (PUHX)

C. A. llerpymenko

«20» mas 2025 r.

Pabouass nporpaMMa IuCUMILIIMHBI
NHTe/u1eKTyaJIbHbIN AHAJIHU3 JTAHHBIX

Hanpasnenue noarotoBku
09.03.03 IpukinagHas nHbOpMaTHKa

Hanpasnennocts (mpoduiib) mporpammbl OakanaBpuara
09.03.03.02 PazpaboTka mporpaMmMHOT0 00ecCTIeUeHUS

Jlns nabopa 2025 rona

Kpanmudukarys
bakanasp



KA®EJIPA HH(pOpMATHKH

PacnpeneieHue 4acoB JUCHHUILIMHBI 10 ceMecTpaM / KypcaM
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Bun 3ansTuit vII | pPII Hroro
JIaboparopHsle
HUroro ayn.
KonraktHas pabora
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OCHOBAHHUE
Y4eOHBIN TUTaH yTBEPKIIEH YIEHBIM cOBeTOM By3a oT 28.02.2025 mpoTtoxom Ne 9.
[IporpamMmy coctaBwii(u): KaHa. 3KOH. Hayk, [loir., TromaskoB Buranuit Hukonaesuu

3aB. kadempoii: TrommHskoBa UL A.



1. HEJIX OCBOEHMA JUCHUAIIJIMHBI

1.1 | popMupoBaHue y CTYIEHTOB CUCTEMHOTO IPEICTABICHUS O TEXHOJOTWH WHTEIUICKTYAIbHOTO aHAIH3a JaHHBIX, OCHOBHBIX
MeTOoZax, MOJENsIX U cpeacTBax Data Mining, WX NpakTHYECKOM MPUMEHEHWH [ PELICHUS NPHUKIATHBIX 3a7ad,
pPa3BUTHE HABBIKOB aHAIM3a JAHHBIX DPA3IMYHOM NPHUPOIBI, pa3spabOTKH, afalTUPOBaHUS U TECTUPOBAHUS KOMIIOHEHTOB
MIPHUKIITHOTO MPOTPAMMHOTO 00eCTIedeHUST HH)OPMAIMOHHBIX CHCTEM

2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA TN CHUIIJINHBI

OIIK-6: CnocoOeH aHATH3UPOBATh U Pa3padaTeIBaTh OPTaHU3AMOHHO-TEXHUIECKUE U SKOHOMUUECKHE IIPOIIECCHI C
HNPUMEHEHUEM METOJIOB CHCTEMHOTO aHaIN3a 1 MaTeMaTHYeCKOTO MOJIEIINPOBAHUS

OIIK- 3HaeT OCHOBBI TEOPUH CHCTEM M CHCTEMHOI'O aHATN3a, TUCKPETHON MaTeMaTUKHU, TEOPUH BEPOATHOCTEHN U

6.1: MaTeMaTHYeCcKOi CTaTUCTHKH, METOJJOB ONTUMH3AINH U HCCIICIOBAHMS OTIEPallii, HEYETKUX BEIYHUCIICHHH,
MAaTeMaTHuecKOro ¥ UMHUTAIIIOHHOTO MOJIEITHPOBAHHS

OIIK- YMeeT IpUMEHATh METObI TEOPUU CUCTEM U CUCTEMHOTO aHAIN3a, MaTeMaTH4eCKOro, CTaTHCTHYECKOTO U

6.2: MMUTALMOHHOTO MOJIEIIMPOBAHUS TSl aBTOMATH3alUH 3a/ad IPUHATHS PELICHHH, aHaTH3a HH(POPMAIMOHHBIX TOTOKOB,
pacdeTa 5KOHOMHYECKOH 3P HEeKTHBHOCTH M HATEeKHOCTH HH(OOPMAIMOHHBIX CHCTEM U TEXHOJIOTHI

OIIK- Brnaneer HaBbIKaMU IIPOBEICHUS MHKEHEPHBIX PaCUETOB OCHOBHBIX I10Ka3aTeIel Pe3yIbTaTUBHOCTH CO3/JaHUs U

6.3: IMPUMEHEHUS HHPOPMAITHOHHBIX CUCTEM H TEXHOJIOTHH

VK-1: CrniocobeH oCylIecTBIATh OUCK, KpUTHYECKH aHATI3 U CUHTE3 MH(POPMALIMHU, TPUMEHITh CUCTEMHBIHN MOIXO0. AT

PCUICHUS MMOCTABJICHHBIX 3a1a4

VK-1.1: Pemraer MPUKIIAAHBIC 3aJa91 C UCITIOJIb30BAHUEM COBPCMCHHBIX I/IH(l)OpMaHI/IOHHO KOMMYHHKaITHOHHBIX TEXHOJIOTUH

VK-1.2:  YmMeer aHamH3upOBaTh U CUCTEMATU3UPOBATh PAa3HOPOIHBIC TaHHBIC, OIICHHBATh 3()(EKTUBHOCTD MPOLEIYDP aHATHA3A
MpoOJIeM U IPUHSTHUS PEIICHUH B IPOPECCUOHATHHOMN NeSITEIbHOCTH

VYK-1.3: Bnaneer HaBBIKaMi Hay9HOTO TIOMCKA U MIPAKTHIECKON pabOTHI ¢ HH(POPMAITMOHHEIMI HCTOYHHKAMH; METOIAMHA
IIPUHATHS PELICHUN

B pe3yabTaTe 0CBOCHUA NTUCHUIIIMHBI oﬁyqammniflcﬂ JOJIKEH

3HaTh:

METOABIl CHCTEMHOTO aHaIW3a W MareMaTHYecKOro MOJICIMPOBaHUS, TPUMEHSIEMble B HCCICAOBAaHUM  OPTraHW3allMOHHO-
TEXHHYECKUX U IKOHOMUYIECKHUX MPOIIecCOB (cooTHECEHO ¢ nHAuKaTopoM YK-1.1)

OCHOBBI MMOCTPOCHHS MOJIEJCH HHTEIJICKTYaIbHOTO aHaIW3a JaHHBIX C HWCIOJIb30BAHHEM Pa3IMYHBIX METOJOB M QITOPUTMOB JIJIS
oOHapyXeHUs B Habopax IaHHBIX paHee HEWU3BECTHBIX, HETPHBHAIBHBIX, NMPAKTUYCCKU ITOJIE3HBIX M JOCTYITHBIX HWHTECPIPETAIH
3HaHui (cooTHeceHO ¢ nHauKaropoMm OITK-6.1)

YMmeThb:

OCYHMIECTBJIATH ITOUCK, KpPITI/I‘ICCKI/Iﬁ AaHAJIIN3 U CHUHTC3 I/IH(I)OpMaHI/II/I, TIPUMECHATH CHCTCMHBIN noaxona A peIICHUA ITOCTAaBJICHHBIX
3a1a4 (COOTHECeHO ¢ MHauKaTopoM YK-1.2)

crpouts Moxenun Data Mining B COOTBETCTBHM C YCTaHOBICHHBIMH TPeOOBaHMSMH, BH3YaIM3HPOBaTh M HHTEPIPETHPOBATH
PE3yJIbTAaTbl aHAIM3a JId HNOAACPIKKHW IMPHUHATUA pe[HCHPII’I B PasJIMYHBbIX C(i)ean YeJIOBCUCCKON JACATCIBHOCTH (COOTHCCCHO C
urgukaropom OIIK-6.3)

Binaaern:

HAaBBIKM TPUMEHEHHS METOMOB CHCTEMHOIO aHATIM3a W MAaTeMaTH4ecKOoro MOJCIUPOBAaHUS B IIPOIECCe HCCIEIOBAHUS
OpraHM3allMOHHO-TEXHUYECKUX U SKOHOMUYECKUX cHCTeM (cooTHeceHO ¢ nHaukaropoM OITK-6.2)

HaBBIKM IIPOBEPKU IOJNYYCHHBIX HAa JTale IOCTPOCHUS MOJEJed MpaBHi M 3aBUCHMOCTEH B Ha0Opax IaHHBIX (COOTHECEHO C
nHIKaTopoM YK-1.3)

3. CTPYKTYPA U COAEP KAHME JUCHHUIIJINHBI

Pa3nen 1. UnTesieKTyaIbHBIA aHAIN3 JTAHHBIX

Ne HaumeHoBaHHe TeMbl, KPaTKOe COAepKaHUe Buy sansas / Cemecrp /| Koamdecrso Komnerenuun
B ’ pa6otsl / popma ITA Kypc 4acoB
VK-1
OIIK-6
OI1K-6.1
1.1 | BBeneHue B MHTEIUICKTYAIbHBIA aHATU3 TAaHHBIX CamoctosrensHas 4 12 OIIK-6.2
’ pabota OI1K-6.3
VK-1.1
VK-1.2
VK-1.3
BazoBele TOHSATHS M OCHOBHBIC 33Ja4d HMHTEIUICKTY&IbHOTO aHaIn3a CamocTosTenbHast VK-1
1.2 4 12 OIIK-6
JIAHHBIX pabota OITK-6.1




OIIK-6.2
OIIK-6.3
VK-1.1
YK-1.2
YK-1.3

1.3

AJIFOpI/ITMLI HUHTECIJICKTYATbHOTO aHATTN3a JaHHBIX

CamocTosTenbHast
pabora

12

VK-1
OIIK-6
OIIK-6.1
OIIK-6.2
OIIK-6.3
VK-1.1
VK-1.2
YK-1.3

1.4

3nakomcTBO ¢ Orange. AHaTM3 JaHHBIX O ICHAX Ha HEJABMKUMOCTB.
I'padpuky 4YaCTOTHOCTH S3BIKOBBIX EIMHMI] HAa MAacCHUBE II€YaTHBIX
ncTouHNKOB (N-grams)

JlaboparopHsie
3QHSTHS

VK-1
OIIK-6
OIIK-6.1
OIIK-6.2
OIIK-6.3
YK-1.1
VK-1.2
VYK-1.3

1.5

Mogpenu HWHTCJUICKTYAJIBHOI'O aHAIM3a JaHHBIX

CaMocTosTeapHas
padota

YK-1
OIIK-6
OIIK-6.1
OIIK-6.2
OIIK-6.3
VK-1.1
YK-1.2
YK-1.3

1.6

Oranbl MPOBEJCHHS HHTEUIEKTYalbHOTO aHalu3a JIaHHBIX. llocTpoenue
perpeccuonHoit  monmenu B Orange.  Mogenp VS 3KCIEpT.
MurtennexkTyanbHblil  aHanM3  TekcTa.  VIHTEIUIEKTyanbHBIM — aHaIu3
KOHTEHTA COIUATIbHBIX CeTeH

JlaboparopHubie
3aHSATHS

VK-1
OIIK-6
OIIK-6.1
OIIK-6.2
OIIK-6.3
VK-1.1
VK-1.2
YK-1.3

1.7

CTpyKTypsl HHTEIICKTyaTbHOrO aHanmu3a jaaHHbiX. Kiaccudukarust
METO/IOB KJIACTEPU3ALUH

CaMocTosTeabHas
pabota

VK-1
OIIK-6
OIIK-6.1
OIIK-6.2
OIIK-6.3
YK-1.1
VK-1.2
VYK-1.3

1.8

HWepapxudeckas kiaacTepusarus B Qrange

JIaboparopHbie
3aHATHA

VK-1
OIIK-6
OIIK-6.1
OIIK-6.2
OIIK-6.3
VK-1.1
YK-1.2
YK-1.3

1.9

Ilpouecc  oOHapyxeHHs  3HaHWil. HCTpyMeHTalbHBIE  CpEICTBa
HMHTEJUICKTYaIFHOTO aHATH3a JaHHBIX

CamocTosTenbHast
pabota

YK-1
OIIK-6
OIIK-6.1
OIIK-6.2
OIIK-6.3
VK-1.1
VK-1.2
YK-1.3

1.10

Amnanu3s u3obpaxenuii B Orange

Jlaboparopusie
3QHSTHS

VK-1
OIIK-6
OIIK-6.1
OIIK-6.2
OIIK-6.3
YK-1.1
VK-1.2
VYK-1.3

IpakThka MOpPUMEHEHWS] WHTEIUICKTYATbHOTO aHaiW3a JaHHBIX. Data
Mining, OLAP u xpaHunuiia JanHbIX

CamocTosTenbHast
pabota

VK-1
OIIK-6
OIIK-6.1
OIIK-6.2
OIIK-6.3
YK-1.1
VK-1.2




YK-1.3

1.12 |IloxroroBka Kk MpOMEXYTOYHOH arTecTaluu

3auer 4

VK-1
OIIK-6
OIIK-6.1
OIIK-6.2
OIIK-6.3
VK-1.1
VK-1.2
YK-1.3

4. ®OHJ1 OHEHOYHBIX CPEJICTB

CtpykTypa U cojepxkaHue (OHAAa OLEHOYHBIX CPEACTB Uil MPOBEACHUS TEKYLIEro KOHTPOJS M MPOMEXKYTOYHOM arTecTaluu
nipencrasieHsl B [Ipunoxxenun 1 x pabdoyeii mporpaMMe JUCIUILITHHBL.

5. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI

5.1. YueOHble, HAYYHbIE U METOANYECKHE H3TaHUS

ABTOpBHI, bubnuorexa /
3armaBue WzparenscTBO, TON
COCTaBUTEIHN Konugectso
1 Hecrepos C. A. WHTeIUIeK Ty ATbHBIN aHATH3 JAHHBIX CPEICTBAMHE Mocksa: HattmonanbsHBIH http://biblioclub.ru/index
MS SQL Server 2008 OTKpHITHI YHHEBEpCHTET -php?

«MHTYUT», 2016

page=book&id=429083

2 Bapcersz A.,

TexHonornu ananu3sa faHaeix: Data Mining, Text

Cankr-IlerepOypr: BXB-

https://ibooks.ru/reading.

Kynpusinos M., Mining, Visual Mining, OLAP. 2 u3x. ITerep6ypr, 2008 php?
Crenanenko B., short=1&productid=335
Xomon U. 156
3 [anemos, C. B. WHTennexTyanbHbIN aHATN3 TaHHBIX: Y4eOHOe Camapa: [ToBomkckmii http://www.iprbookshop.
rocobue rOCyIapCTBEHHBIN ru/75376.html
YHHBEPCHUTET
TEJIEKOMMYHUKAIUN 1
nHdopmaruku, 2017
5.1. YueOHble, HAYYHbIE U MEeTOANYECKHE H3TAHUS
ABTODBI, bubnmoreka /
3arnasue UznarenscTBO, TOX
COCTaBUTEIHN Konngecto
1 Yy6ykosa 1. A. Data Mining: y4ebHoe mocobue Mocksa: UnTepHeT- http://biblioclub.ru/index
VHHUBepCUTET -php?
I/IH(l)OpMaL[I/IOHHLIX page:book&ld:233055

Texuonornit (MHTYUT)
|buHom. JIaboparopwust
3Hanwmi, 2008

2 Boponos, B. ., Data Mining - TexHOTIOTHH 00pabOTKH OOIBIINX MockBa: MOCKOBCKHit http://www.iprbookshop.
Bopownoga, JI. 1., JTAHHBIX: y4eOHOE TIoco0He TEXHUYECKUH YHUBEPCUTET ru/81324 html
Vcaues, B. A. CBA3M U UH(POPMATHKH,

2018

3 Boponosa, JI. 1., Machine Learning: perpeccHOHHBIC METOIBI MockBa: MOCKOBCKHit http://www.iprbookshop.

Boponos, B. H. MHTEJUICKTYATBHOTO aHATN3a JTaHHBIX: Y4eOHOe TEXHUYECKUH YHUBEPCUTET ru/81325 . html

mocooue

CBSI3M U HHPOPMATHKH,
2018

5.2. HpO(l)eCCI/IOHaJ'lebIe 0a3bl JAHHBIX U l/IHq)OpMaIIl/IOHHLIe CIIPAaBOYHBIE CUCTEMbI

Hayunas sanextporHas 6ubmnoTeka https:/www.elibrary.ru

JIeKIIMOHHBIN
manual/lectures/

Marcpuai

"Hayka o

nmanuelx"  (Data  Science

Lectures):

Jokymenranus u Buaeoypoku o Orange data mining: https://orangedatamining.com/docs/

https://www3.cs.stonybrook.edu/~skiena/data-

5.3. [lepeyens NpoOrpaMMHOro odecnedeHust

OpenOffice

5.4. YueOHO-MeTOAUYECKHE MATEPUAJIBI LISl 00Y4aIOIIMXCS C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

I[Ipn HEoOXOAMMOCTH IO 3aiBIEHUIO OOYYAOMETOCS C OTPaHMYCHHBIMH BO3MOXHOCTSIMH 37I0pPOBBS  y4eOHO-METONMYECKHE
MaTepHanbl MPEAOCTaBIAIOTCA B (OpMax, agalTUPOBAHHBIX K OIPAaHMYEHHUSIM 3I0pOBbs M BocHpusTus uH(popMmarmu. [ns mui c
HapyIICHUSIMU 3peHus: B Qopme ayanodaiina, B nedarHoid ¢opme yBenudeHHbIM mpudrom. s num ¢ HapylIEeHHSIMH ClyXa: B
(opMe HIIEKTPOHHOTO TOKYMEHTa, B IedarHoi Qopme. i U ¢ HapyMICHWSMH OIIOPHO-IBHTATEIFHOTO ammapara: B (opme
3JIEKTPOHHOTO JOKYMEHTa; B [IEUaTHOH (opme.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUIIJINHBI

IMomemeHus Ui BceX BUIOB paboOT, MPEIyCMOTPEHHBIX yYEOHBIM IUIAHOM, YKOMIUICKTOBAHBI HEOOXOIMMOW CHENHaTN3UPOBAaHHON
y4eOHOI MeOeTbIO M TEXHUUECKUMH CPEICTBaMU O0YUICHUSI:

- CTOJIBI, CTYTIbS;

- MEPCOHATBHBIN KOMITBIOTEDP / HOYTOYK (TIepEeHOCHOH);

- TIPOEKTOP;

- 9KpaH / UHTepaKTUBHAS JTOCKa.

JlaboparopHble 3aHATUS TPOBOIATCS B KOMIBIOTEPHBIX Kilaccax, pabodne MecTa B KOTOPHIX O0OpYHOBaHBl HEOOXOJUMBIMH
JIMLECH3HOHHBIMA W/WIM  CBOOOJHO PpAacHpOCTpPaHSIEMBIMH IPOTPAMMHBIMH CPEICTBAaMH W BBIXOJOM B MHTepHer, w/mimm B
CHENUATN3UPOBAHHBIX JTA00PATOPHSIX, TPEYCMOTPEHHBIX 00pa30BaTeIbHOM MPOTPaMMOIA.

7. METOAUWYECKHUE YKA3AHUS 1JIS1 OBYYAIOIIIUXCS IO OCBOEHUIO JUCIIUITJINHBI

Mertoaraeckne yKa3aHuUs 110 OCBOSHHIO IUCIMILUIMHEI IIPEACTaBIICHEI B [Ipunokernn 2 k pabodel mporpaMMe JUCIAIUIAHEL.




®OH/J ONEHOYHbIX CPEIACTB

IIpunoxenue 1

1. Onucanme mnoka3arejieili M KpUTePpHEB OLCHUBAHUS KOMIIETEHUHMHA Ha
Pa3JIMYHBIX 3TANAX UX POPMHUPOBAHUS, ONIMCAHUE LIKAJ OLCHUBAHUSA

1.1 Ilokazarenn u KpUTEPUHU OLICHUBAHUSA KOMIIETCHIIAN:

3VH, cocrasagromniue
KOMIIETEHIINIO

ITokazarenu
OLICHUBaHUS

Kpurepun onennBanus

CpenctBa
OLICHUBAHUS

YK-1: CnocobeH ocymecTBIsITh MOUCK, KpUTHYECKHI aHaIu3 U CHHTE3 HH(OpMaInY,
MPUMEHSITh CUCTEMHBIN MOAXO JUTS PEICHHUS! TOCTABICHHBIX 3a7a4

3uamy: OcyecTBieHue COOTBETCTBHE NpodieMe B3- Bompocksr k
CIIoco0bI pemreHus | morcka u coopa WCCIIETOBAHMUS, MTOJTHOTA U 3auety(1-30), JI -
OPUKIaIHBIX 33734 C | HeOOXO0AUMOH COJIePKATEILHOCTh OTBETA,; nokian (1-25)
UCIIOJIb30BaHUEM JUTEPATYPHI, YMEHHUE MPUBOAUTH PUMEPHI;
COBPEMEHHBIX H3yYeHHE OCHOBHOW M | YMEHHE OTCTauBaTh CBOIO
UH(POPMALILOHHO JOTIOJTHUTENBbHON MO3HULIUI0; YMEHHE
KOMMYHHKAIIHOHHBIX JUTEPATYPHI, MOJIb30BATHCS
TEXHOJIOTHH ITOATOTOBKA AOKIAaNa | TOTOIHHUTEIBHON

JIUTEPATYPOU; COOTBETCTBHE

MPEJCTaBICHHON

WHpOpPMaIUX MaTepHaIaM

yueOHOM TuTepaTypsbl,

CBEJICHUSIM U3

WHPOPMAIMOHHBIX PECYPCOB

WNurepHet
Ymemy: Bremmonnenne JIOCTOBEPHOCTb PELIECHUSA JI3-
aHAJTM3UPOBATH U WHIWBUAYaIILHOTO 3aJJaHUH C TIOMOLIBIO nabopaTopHbie
CHUCTEMAaTU3UPOBATh JIOMAIIHETO 3a1aHusl, | IPOrPaMMHBIX CPE/CTB, 3ananus (1-8), U3-
PasHOPOJIHbIC TaHHbIE, MOJITOTOBKA JIOKJIa/Ia, | YMEHHUE MOJIb30BaTHCS WHIIUBUTyaTIbHOE

OLICHUBATh HCTOJIb30BaHHE WHCTPYMEHTAJIbHBIMU 3aganue(1-4), 1 —
3¢ EKTUBHOCTD COBPEMEHHBIX Cpe/ICTBAMHU U JIEKTPOHHBIMU | mokunazn (1-25)
NpoIeyp aHau3a WHCTPYMEHTAIBHBIX pecypcamu
npo0JIeM U MPUHATHA CpeACTB
pelieHuii B
podeCCHOHATTEHOM
JESITEIbHOCTH
Braoemy: Brinonnenue JIOCTOBEPHOCTH PELICHUS JI3-
HaBBIKAMH HAYYHOTO WHIUBUAYaIILHOTO 3aJJaHui C TOMOIIBIO nabopaTopHbIe
IIOMCKA U IPAKTUYECKON | JOMAIIHETO 3aJjaHusl, | IPOrpaMMHBIX CPEICTB, 3anmanus (1-8), U3-
paboThl ¢ MOJITOTOBKA JIOKJIa, | COOTBETCTBUE MpodIIeMe WUHIIUBUTyaTTbHOE
MHQOPMAITIOHHBIMH HCTIONb30BaHHE UCCIICIOBAHUS, yMEHUE 3aganue(1-4), 1 —
WCTOYHUKAMU; METOJIAaMU | COBPEMEHHBIX II0JIb30BaTHLCA nokian (1-25)
NPUHSATHS PEUICHUI WHCTPYMEHTAIBHBIX WHCTPYMEHTAIEHBIMU

CpeAcCTB CPEICTBaMH U 3JIEKTPOHHBIMH

pecypcamu

OIIK-6: CnocobeH aHanu3upoBaTh U pa3padaThIBaTh OPraHU3ALMOHHO-TEXHUYECKIE U
9KOHOMHUYECKHE MPOIECCH] C MPUMEHEHNEM METOI0B CHCTEMHOTO aHAIN3a U MaTEMAaTHIECKOT0
MOJIETTUPOBAHMS




3Hamy:

METO/IBI CHCTEMHOTO
aHanmmsa U
MaTeMaTHYECKOTO
MO/JICTUPOBAHHS,
NpUMEHsIeMbIe B
UCCIICIOBAaHUU
OpraHu3aIMOHHO-
TEXHUYECKUX u
KOHOMHUYECKHX
MPOIIECCOB; OCHOBBI
MOCTPOCHUS MoJenei
WUHTEJUIEKTYaIBHOTO
aHamM3a  JIaHHBIX c
HCIIOJIb30BaHUEM
pPa3IMYHBIX METOJIOB U
ANTOPUTMOB JUTS
oOHapyxeHHs B Habopax
JIAaHHBIX paHee
HEHU3BECTHBIX,
HETPUBHUAJIBHBIX,
IMPAKTUYCCKHU ITOJIC3HBIX U
JIOCTYITHBIX

VHTEPIPETalUy 3HAHUN

Ocy1ecTBieHue
TIOMCKa U cOopa
He0o0X0 MO
JIUTEPaTyphl,
HW3y4YE€HUE OCHOBHOMN U
JOTIOJTHUTENBHOM
JTUTEPATYPHI,
MOATOTOBKA JAOKJIaaa

COOTBETCTBHE MTPOOIIEME
WCCIIEAOBAHMS; IOJHOTA U
COACPKATEIBHOCTh OTBETA;
YMEHHUE MIPUBOJIUTH MIPUMEDPHI;
YMEHHUE OTCTauBaTh CBOIO
MO3ULHUI0; YMEHUE
MOJIb30BAThCS
JOMNOJIHUTEIbHOMI
JIUTEPATYPOU; COOTBETCTBHE
MpeJICTaBICHHOU
nH(pOPMAITUN MaTepruaiam
y4eOHOM! JIUTEPATYPHI,
CBEJICHUSIM U3
MH(GOPMAITUOHHBIX PECYpPCOB
NuTrepHeT

B3- Bompock! k
3avery(1-30), 1 —
nokian (1-25)

Ymemu:

OCYIIECTBIISATH MOUCK,
KPUTUYECKUN aHAIU3 U
cuHTe3 HH(popManuy,
MPUMEHSITh CHCTEMHBIH
MOJXOJ ATl peIeHHUs
MOCTaBJICHHBIX 33/1a4;
crpouth Mozenu Data
Mining B COOTBETCTBHUH C
YCTAHOBJICHHBIMHU
TpeOOBaHUSIMH,
BH3YaJIN3UPOBATh U
MHTEPIPETUPOBATD
pe3ysIbTaThl aHAIM3a AJIS
MOJICP’KKU TIPUHSATHUS
peLIeHui B pa3IMuHbIX
cdepax 4eI0BEUECKOn
JIEATENIbHOCTH

Brimonnenne
WHIUBUIYAIBHOTO
JIOMAIITHEro 3aJaHus],
MOATOTOBKA JOKJIAa,
HCIIOJIb30BaHUE
COBPEMEHHBIX
HWHCTPYMEHTAJIbHBIX
CpEICTB

JIOCTOBEPHOCTH PEIICHUS
3aJJlaHUM C TTIOMOIIBIO
MPOTPAaMMHBIX CPEJICTB,
YMEHHE MOJE30BATHCS
I/IHCTp}/MeHTaJII)HLIMI/I
CpEeJIICTBAMH H AJIEKTPOHHBIMU
pecypcamu

JI3-
nabopatopHbie
3amanwms (1-8), 13-
WHIUBUyaTbHOE
3ananue(1-4), I —
noknan (1-25)

Braoems:

HaBbIKAMH PUMEHEHUS
METOJ0B CUCTEMHOI'0
aHanm3a u
MaTeMaTHIeCKOTO
MOJICTTUPOBAHMUS B
MIPOILIECCE UCCIIETOBAHMUS
OpraHU3aIOHHO-
TEXHUYECKUX U
SKOHOMHYECKHUX CHUCTEM;
HaBbIKAMH MPOBEPKU
TTOJIYICHHBIX Ha JTale
MOCTPOEHUS Mojieel
MIPaBIJI ¥ 3aBUCUMOCTEH B
Habopax JTaHHBIX

Brimonnenne
WHIUBUYJIBHOTO
JIOMAIIIHEro 3aJaHusl,
MOJroTOBKA JIOKJIAJa,
HCIIOJIb30BaHHE
COBPEMEHHBIX
HHCTPYMEHTAJIBHBIX
CpEJICTB

JIOCTOBEPHOCTH PEIICHUS
3aJJaHUM ¢ TOMOIIIBIO
MIPOTPaMMHBIX CPEJICTB,
COOTBETCTBHE MTPOOIIEME
HUCCICIOBaHMUA, YMGHI/IC
MOJIE30BATLCS
WHCTPYMEHTaIbHBIMU
Cpe}ICTBaMI/I 158 SHGKTPOHHBIMI/I
pecypcaMu

JI3-
nabopaTopHbIe
3ananus (1-8), U3-
MHIMBUIYaJIHLHOE
3amanane(1-4), J1 —
noxan (1-25)




1.2 llIkanel OLlECHUBAHUSA:
Texymuii KOHTPOJb YCIIEBAEMOCTH W MPOMEKYTOYHASI aTTECTAllUsl OCYIIECTBISICTCS B

paMKax HaKOMUTEIbHON OambHO-peUTHHIOBOM cucteMbl B 100-0anibpHOM 1mKae:

®opMa KOHTpOJI — 3a4eT:
50-100 6annoB (3a4TE€HO)
0-49 6annoB (He 3a4TEHO)

2 TunoBbie KOHTPOJIbHbIE 32JAHUA WM HHbIE MaTePUAJIbI, HEOOX0AUMbIE IS
OlleHKH 3HAHWH, YyMeHWH, HABBLIKOB W (MJIH) ONBITA [AeATEJHbHOCTH,
XapakTepu3ylommux J3Tanbl (OPMHUPOBAHUS KOMIETEHUHA B mpouecce
OCBOEHUsI 00pa3oBaTeIbHONH MPOrpaMMbl

BOl'IpOCI)I K 3a4€Ty

no qucuuiumae <M HmeniekmyaibHoulil AHAIU3 OAHHBIX»

ba3oBble NOHATHSA U OCHOBHBIE 3a/1a41 MHTEJUIEKTYaJIbHOIO aHaIM3a JaHHbIX.
DOBommonus 3a1a4 coopa u 00paboTKH HHPOPMAITUH.
ApPXUTEKTYpbI JaHHBIX: ba3bl TaHHBIX U MOAEIHN JaHHbIX.
CBoiicTBa M BUJIBI JAHHBIX. VICTOUHUKY TaHHBIX.
OTtanbl NPOBEJCHUS HHTEIUIEKTYaJIbHOIO aHAJIN3a IaHHbBIX.
COop nanHbIX. Busyanuszanus JaHHBIX.
Ounctka naHHbIX. OOHapyxeHue BOPOCOB.
[TonroToBKa NCXOAHBIX TAHHBIX B IPOIECCE HHTEIUICKTYAIBHOTO aHAJIN3a JAHHBIX.
AnanuTHKa OOJBIINX JaHHBIX.
. Iounstus Data Mining u Big Data.
DataMining-texunonoruu. O6nactu npumeHenust Data Mining.
. TpeOoBanus, npeabsBiseMble K HOBBIM 3HaHUAM. 3agaun DataMining.
. Oransl CRISP-DM.
. Mopenu DataMining: knaccudukanus, kiacrepusanusi, IOUCK acCOIMAaTUBHBIX MPaBUII,
UTOT'OBBIE MOJIENIN, PETPECCUOHHBIE MOJIEIH.
15. AJropuTMbl HHTEIIEKTYaIbHOTO aHAIN3a JAHHBIX.
16. CTpyKTypbl HHTEIUIEKTYaJIbHOTO aHAIN3a IaHHBIX.
17. Mogenu UHTENIEKTYaJIbHOTO aHaIN3a JIaHHBIX.
18. IIpouecc oOHapykeHUs 3HAHUH.
19. UHcTpyMeHTallbHBIEC CPEACTBAa MHTEIUIEKTYaIhbHOTO aHaJIi3a JaHHBIX.
20. TMoctpoenue moaenu kinacrepusanuu B Orange data mining.
21. TloctpoeHue MoJenu TUHEHHON perpeccuu B Orange data mining.
22. VHTennexkTyalbHbIH aHamu3 Tekcta. Web mining.
23. Anayms nanaeix B G N-grams.
24. Metoauka oOHapyXEeHUs1 HOBOTO 3HAHUS B XPaHWIMIIAX JaHHBIX.
25. Kuaccudukanmst METOZI0B KIacTepHU3allny.
26. BusyanbHbBIN aHATN3 JaHHBIX.
27. XapaKTepUCTUKH CPECTB BU3YAIN3allUH TAHHBIX.
28. Cdepsl mpUMeHEHHs TEXHOJIOTUH UHTEIUIEKTYaIbHOTO aHATN3a TaHHBIX.
29. OLAP u xpaHwimmia JaHHBIX.
30. MammnHOe 00y4yeHHEe U aHaINU3 TaHHBIX.

ROoo~NoGO~LNE

el ol
AwWNPRO



3ayeTHOE 3aJaHME BKJIKOYAEeT | TEOpETHYECKUd BOIPOC

(bopmupyroTcs

u3

IPECTaBICHHBIX BOMPOCOB K 3aueTy) M | mpaktudeckoe 3amanue (GopMHPYIOTCS U3 IEpeyHs

1ab0paTOPHBIX 3a/laHuM, IPEACTABICHHBIX B pazene «JlabopaTopHbie 3aJaHUN).

Kpurepun oueHuBanmusi:

MakcumaiabHOEe KOJUYECTBO OauioB 3a 3adeTHoe 3amanue — 100 (50 0amuioB MakCMMalbHO 3a

TeopeTudeckuii Borpoc, 50 6auioB MaKCUMaIbHO 33 MIPAKTUYECKOE 3aJaHHe).

Kpumepuu OUCHUBAHUA meopemUuiuecKozo éonpoca.

Kputepuu olieHHBaHUS TEOPETUIECKOTO BOMPOCa

baner

WznoxkeHHblld MaTepuan (GakTUYCCKH BEpPEH, HAIUUUE TIIYOOKHUX HMCUYCPITBIBAOIIAX
3HaHWH; MpaBUIbHBIE, YBEPEHHBIC NCHCTBUSA MO MPUMEHEHHUIO MOJTYYCHHBIX 3HAHUN Ha
MIPAKTHKE, TPAMOTHOE W JIOTHYECKH CTPOWHOE M3JIO’KEHUE MaTepraa IMph OTBETE

41-50

Hanmmune TBEPALIX M JOOCTAaTOYHO IIOJHBIX 3HaHHﬁ, IIpaBUJIbHBIC HeﬁCTBHﬂ 1o
MIPUMCHCHUIO 3HAaHUM Ha MMPAKTHUKE, YCTKOC MH3JIOKCHUC MaTepuajla, AOIIYCKarOTCA
OTACIBbHBIC JIOTUYCCKUEC U CTUIIUCTUUCCKHUE MOTPECUIHOCTH, HCYBEPCHHOCTh U HCTOUYHOCTDH
OTBCTOB Ha JOIOJHUTEIILHBIC 1 HABOAAIIWE BOIIPOCHL

26-40

Hemnonnelil oTBET Ha BOINPOCHKI; 3aTPYAHACTCA OTBCTUTH HA JOIMMOJIHUTCIBHBIC BOIIPOCHL

1-25

OtBeT HE CBS3aH C BOIIpoCaMu, HaJIU4ue pr6I)IX OIIMOOK B OTBCTC, HCIIOHMMAHUC
CYHIHOCTH H3jlara€Moro BOIIpOCa, HCEYMEHHUE NPUMCEHATb 3HAHUS Ha I[PAKTUKE,
HEYBEPECHHOCTHb U HETOYHOCTH OTBETOB Ha JOMOJHUTEIIbHBIC U HABOAANINE BOIIPOCHL

Maxkcumanvrvlil Oann 3a Omeem Ha meopemudecKuti 60npoc

50

Kpumepuu OUCHUBAHUA NDAKMUUECKO20 3a0anus.

Kputepuu onieHuBaHUs NPaKTHUECKOT0 331aHUs

bamner

3agaHue BBIIOJIHEHO B IOJHOM O0ObeMe, B IPEACTABICHHOM pEIICHUH OOOCHOBAaHHO
NIOJIy4Y€HBl NpaBUJIbHBIC OTBETHI, MPOBEIEH aHajMW3, JaHa I'paMOTHas HMHTEepHpeTaLus
MOJIY4YE€HHBIX PE3YJbTAaTOB, CAeJIaHbl BHIBOJIBI

41-50

3aaHne BHIMOJIHEHO B MTOJHOM 00beMe, HO NIPU aHAU3e U MHTEPIIPETAIMH MTOTYyISHHBIX
Pe3yIBTATOB JIOMYIIEHbl HE3HAYNTENbHbIE OIMOKH, BEIBOJBI — JJOCTATOYHO OOOCHOBAHBI,
HO HETIOJIHBI

26-40

3aHaHI/IC BBITIOJJHCHO HE B ITOJIHOM OG’LGMe, IpU aHAJIM3€ U UHTCPIPECTALUN TOJTYUCHHBIX
PE3YILTATOB JOMYIICHEI OIHI/I6KI/I, BbIBOJIbI — HO HCHIOJIHBIC UJIW OTCYTCTBYIOT

1-25

3a/iaHue BBITIOIHEHO MOJTHOCTHIO HEBEPHO MJIM OTCYTCTBYET pelIeHHe

0

Maxcumanvusiii 6aL 30 8bINOIHEHUE NPAKMUYECKO20 3A0AHUSL

50

WToroBelii pe3ynbTar GopMupyeTcs U3 CyMMbl HaOpaHHBIX OaIOB 3a BBIIOJHEHHE 3aU4€THOTO
3ananus (1 TeopeTryeckuii Bonpoc U 1 mpakTHuueckoe 3aaHue) U COOTBETCTBYET ILIKaJIE:

— 50-100 6amnoB (3a4TeHo);
— 0-49 GaioB (He 3a4TEHO).

JlabopaTopHbIe 3a1aHuA
110 AN CIUIIIINHE «HHmQJZJleKI’I’ZVdJZbeZlZ AHAIU3 OAHHBIXY

TemaTuka 1a00paTOPHBIX PadoT

1. DTanst MPOBEACHN A HHTCIIJICKTYAJIbHOT'O aHAJIM3a JaHHBIX

2. Orange data mining. AHaJIM3 TaHHBIX O [[EHAX HA HEBMXKUMOCTh. AHAIN3 1aTaceTa

«Housing»

3. I'paduku 4aCTOTHOCTH SI3BIKOBBIX €JMHHUI] HA MACCHBE MEYaTHBIX UCTOUHHKOB (N-grams)

4. Pabota ¢ paznuuHbiMu UCTOYHUKaMU JaHHBIX B Deductor Academic (Basegroup)




5. I[Ipeno6paboTka, Tpanchopmarus, ucciaeaoBanre Habopos naHHbIX B Loginom Community

6. Ananm3 Habopa JAHHBIX «WiNne.Csvy I MOCTPOCHUS PETPECCUBHOM MOJIETU MPEICKA3aHUS
Oemyrolei eHbI

7. IHTEeNNeKTyanbHbI aHAIM3 TEKCTa. AHAIN3 TEKCTOBBIX COOOIICHU B COIMATBHBIX CETIX

8. nTemekTyanbHbIi aHanu3 n3oopaxenuii. Pabora ¢ 6ubaunorekoit Image Analytics B Orange
data mining

9. AHamM3 TOYHOCTH ITPOrHo3a U MUCI0JIb30BaAHUC MOACIIN MHTCIJICKTYAJIbHOI'O aHaJIn3a

10. Co3nanuie CTpyKTYphl M MOJIETT MHTEJUIEKTYaJIbHOTO aHaIN3a. 3a/1aua KJIacTepU3alliH.
Knactepuzamus B Orange

Kpurepun oueHuBanmsi:
MakcumanbHOe KormaecTBO 6amtoB — 50 (3a 10 1abopaTOpHBIX 3aJaHMIA).

JIist KayK10ro J1abopaTOPHOTO 33/ 1aHHSL:

Kpurepuii ouenuBanus Banel

3agaHue BBIOJHEHO B IMOJHOM 00BeMe, B TPEACTABICHHOM pEUICHUH OOOCHOBAHHO 5
IMOJIY4YCHbI IMPAaBUWJIBHBIC OTBCTHI, MPOBCACH aHAJIM3, JaHa IpaMOTHas HWHTCPIIPCTALUA
HOJIY4YCHHBIX PE3YJIbTaTOB, CJICJaHbI BBIBOIbI

3agaHue BBINOJIHEHO B MOJHOM 00bEMeE, HO IIPU aHAIU3€ U MHTEPIPETALMU [TOJYyISHHBIX 3-4
Pe3yIBTATOB JIOMYIICHbl HE3HAYUTENbHBIE OINOKH, BEIBOJBI — JOCTATOYHO OOOCHOBAHBI,
HO HEMOJIHBI

3agaHue BBIIOJHEHO YAacTUYHO, OTCYTCTBYET aHAIM3 W HHTEPIPETALHs IMOJyYEHHBIX 1-2
PE3yIbTATOB AOMYIIEHBl 3HAYUTEIbHbIC OIINOKU, OTCYTCTBYIOT BBIBOJIBI

o

3aiaHue BBHITIOJHEHO MOJHOCTHIO HEBEPHO MIIM OTCYTCTBYET pellleHHe

Maxcumanvhviii 6411 3a 00HO 1AOOPAMOPHOE 3d0aHUE 5

Hepequb TEM JJIs TOKJIA10B
10 AUCUUIUINHE <M HmennekmyanbHblli aHanu3 OaHHbIX»

1. Cneuncduka pabotsl ¢ uHpopmanuend. CpoiictBa nnpopmaruu. Mudopmanus u
JTAHHEIE.
2. Pa3ButHe cucteM XpaHeHUss U 00paboTKM AaHHBIX. CHCTEMbl OINepaTUBHON
00paboTku nHpopmaIuu.
3. CucreMbl KOHCOIUAIMH U aHATUTUYECKON 00paboTKH HH(OPMALIUH.
4. IlpenBaputenbHas 00pabOTKa JaHHBIX.
5. Buabl 1 MeTospl aHanu3a JaHHbIX. Posib aHanm3a naHHBIX B chepe Ou3Heca.
6. Mepapxuueckasi MOJIeNIb JAHHBIX, YCIOBHUS IEIOCTHOCTH MEPAPXUIECKON MOJIeNH
JTAaHHBIX.
7. CeteBast MOJIEINTb TAHHBIX, YCIIOBHS IIEJIOCTHOCTH CETEBOW MOJIENN JaHHBIX.
8. PensimonHast MO/ieb JaHHBIX, PENIALIMOHHBIE 0a3bl TaHHBIX.
9. PensiimonHBIE, MHOTOMEpPHBIE, THOPUAHBIC, BUPTYyaJbHBIC XPAaHWIHIIA JaHHBIX,
UX IPEUMYIIECTBA U HEOCTATKH.
10. KoHuentusi MHOTOMEPHOTO MPEICTABICHIS TaHHBIX.
11. Meroxbl 00pabOTKM arperupoBaHHBIX JaHHBIX.
12. Buzyanuszamusi naHHbIX: Bu3yanmu3atopel OLAP-anammsza. Cdepsl npuMeHEHUs
OLAP-TexHOIO0THH.
13. Cramuu DataMining.
14. Cdepbl npuMeHEHHUS TEXHOJIOTUH MHTEIJIEKTYAIbHOTO aHAJIN3a JAHHBIX.
15. Mogenu HHTENNIEKTYaTbHOTO aHAIN3a JaHHBIX.
16. JlepeBbs MPUHSATHUS pEIICHHIA.
17. Mopenu ¥ UHCTPYMEHTHI pean3alii BHICOKOIPOU3BOIUTEIbHBIX BEIUNCIICHUI.
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18. NHcTpyMeHTANBHBIE CPEICTBA MHTEIUIEKTYAIbHOTO aHAIN3a JaHHbBIX.

19. Knaccudukamus MeT010B HHTEIJICKTYAIbHOTO aHAJIW3a JTaHHBIX.

20. KadecTBO KJ1acTepH3alMK U BBIOOP HAWIYUIIETO PELICHHUS.

21. ®opmanuzanusi MHOTOMEPHOTO TPEJACTABICHUS JaHHBIX: METKH, HWEpapXuu,
SAYEUKH, MEPBI.

22. Omneparuu HaJ MHOTOMEPHBIMH JIaHHBIMUA. MeETOoIbI 00pabOTKKM arperupoBaHHbIX
JAHHBIX.

23. Nutemnexkryanshbiii ananu3 gaHHeix B CYB]] Microsoft SQL Server.

24. HWepapxuueckue anroputMbl. Henepapxudeckue alropuTMBl.

25. NHayKTUBHBIE U IeIyKTUBHBIC TOAX0 A6l Data Mining.

Kpurepun oueHuBaHms:

- 15-25 6amioB - BBICTABIISICTCS O0YYAIOMIEMYCSI, €CITH TEMa COOTBETCTBYET COJIEPIKAHHIO
JIOKJIa/1a; OCHOBHBIE TOHATHS NPOOJEMbl HU3JI0XKEHbI BEPHO; CcAelaHbl 0000LIeHUs W
COIOCTABJICHUS PA3JIMYHBIX TOYEK 3pEHHUs] IO PAcCMaTpUBAaEMOMY BOIIPOCY; CHAEJIAHBl U
apryMEHTHpPOBAaHbl ~ OCHOBHBIE  BBIBOJBI,  JOKJIAJ  COIpPOBOXKIAETCS  pa3paboTaHHOM
MYJIbTUMEIUNHON MTPE3EHTALUECH;

- 0-14 GamoB - BeIcTaBisgeTCs OOy4arolleMycs, €CIM COJAEp)KaHHE HE COOTBETCTBYET
TE€ME; HEeT CChUIOK Ha MCIIOJIb30BAaHHbIE HCTOYHUKH; TE€Ma HE IMOJHOCTBIO PACKpBITA; HET
BBIBOJIOB.

Tembl UHIANBUAYAJIBHOI'O 3a1aHUA
110 JUCLUIUINHE <M HmeiiekmyaibHblil aHaiu3 OaHHbIX»

N3 1.

Knaccugukaius Ha OCHOBE JepEBHEB pEIICHUI

Ilenb paGoOTHI: OCBOUTH AJTOPUTMBbI KIACCU(PUKALMY UHTEUIEKTYalbHOTO aHAJIN3a JAaHHBIX,
HAy4YUTBhCS CTPOUTH JEPEBbsl pElIEHUN U Kilaccu(UKalMOHHBbIE NpaBuia B cpeae Deductor
Studio.

IIpumep 3ananus:

KnaccupunupoBarh 3aeMIIUKOB MyTEM IOCTPOCHMs JAepeBa pELIEHUH U OLEHUTh HX
KPEIUTOCTIOCOOHOCTb.

[TocnenoBaTenbHOCTD BBITIOIHEHMS 3a1aHUS:

1. UmnoptupoBath AaHHbIE U3 TeKCTOBOrO ¢aiiina B Deductor Studio.

2. BemBatb Mactep 00paboTku U BbIOpaTh MeToJ 00paboTku "JlepeBo perieHuit".
Hactpouts HasHauenus cronbuoB. Caenath nosne "Bwimaua kpeauta" — BbiIxoasbeM, "Kon
kiarenta" u "Homep macnopra" — MH(OPMAIMOHHBIMH, OCTaJIbHbIE MOKA3aTeIM — BXOJHBIMH.
Hactpouts mapamerpsl mporecca oOyueHusi. BoiOpaTh crocoObl BU3yalld3allud pPe3yNIbTaTOB:
Hepeso pemennii, [Ipasuna, Uto-ecnu, Tabnuma conpsykeHHOCTH, 3HAUUMOCTh aTpHOYTOB.

3. IlpoaHanu3upoBaTh JaHHBIE MPU MOMOIIM BHIOPAHHBIX BU3yanu3aTopoB. OnpenenuTs,
CKOJIbKO TIpUMEpOB OBLIO pacro3HaHO HeBepHO. OIGHUTh KadyecTBO JIepeBa pPELICHUH.
Onpenenutsb, Kakue GakToOpsbl SBISIIOTCS 00Jiee BaXKHBIMU, KaKu€ BTOPOCTETIEHHBIMHU, HACKOJIBKO
CHJIBHO KaXKIbIH BXOJIHOW (hakTOp BIMSAET HA pe3ynbTar. [I[pocMOTpeTh Bce MpaBuiia, COrjlacHO
KOTOPBIM MOKHO OTHECTH 3a€MIIMKOB K TOMY WJIH MHOMY Kiaccy. OnpenenuTb, 4TO UMEHHO
OKa3bIBAa€T BIIMSIHME Ha IPUHATHE pEIIEHHMs O BbIAYE KPEAWUTA, KAaKOBBl NOJAECPKKA U
JIOCTOBEPHOCTH MPaBUIL.

4. OUEHUTh KpPEIUTOCIIOCOOHOCTh 3aEMINMKOB IEHCHOHHOTO Bo3pacTa. /[l 3Toro
IpeBapUTENIbHO OTOOpaTh COOTBETCTBYIOIIMX KJIMEHTOB M3 MCXOJHOTO Habopa [aHHBIX,
UCIIONIB3YSl MHCTpYMEHT «®DunpTpanus». 3areM NOCTPOUTh JepeBo pemeHui. [IpocMoTpers
noJjiyueHHble pe3ynbTatbl. CHopMynupoBaTh 3aKJIIOUEHHE O JOCTOMHCTBAX JEPEBbEB PELICHUI
JUIS IPOBE/IEHUS MTOJ0OHOTO aHAIIN3A.



n3 2.

[Touck acconmaTUBHBIX MPABUJI HA IPUMEPE aHAIM3a PHIHOYHON KOP3UHbI

Llens paboOTHI: OCBOUTH AITOPUTMBI MMOMCKA ACCOIMATHUBHBIX NMPABHJI MHTEIUICKTYaIbHOTO
aHaJIM3a JaHHBIX, HAYYUThCSA CTPOUTH accolMaTHBHBIE IIpaBuiia B cpe-ae Deductor Studio.

IIpumep 3ananus:

BBINOTHUTE TMOKMCK aCCOLMATHBHBIX 3aBUCMMOCTEH HAa OCHOBE JaHHBIX O MOKYIKax
IPOAYKTOB HECKOJIBKMX I'PYII B MarasuHe C LIEJIbIO MOCIEIYIOIIEro NPUMEHEHUS PE3YIbTaTOB
JUTSL CTUMYJIMPOBAHUS MTPOJAXK.

[TocnenoBaTenbHOCTD BBIIIOIHEHUS 3a1aHUS:

1. UmmopTtupoBath 1aHHBIE U3 TeKCTOBOTrO ¢aiiina B Deductor Studio.

2. BezBatb Mactep 00paboTKu M BBIOpaTh MeTOJ] 00paboTKu "AcconuaTuBHbIe paBuia’.
VYkazate cTonoen ajs uaeHTugukanuu Tpan3akiuu: "Homep oneparnuu'. B kadecTBe ainemeHTa
TpaH3akLuu onpeaenuTs: "HaumenoBanue ToBapa'.

3. Hactpoutb mnapameTpsl IOCTPOCHHSI AaCCOLMATHUBHBIX MPAaBWJI: MHUHUMAIbHYIO U
MakcuManbHy0 noanepxkky 20% u 80% u mocroBepuocts 60% u 90%.

4. Tlocne 3aBepieHUs mpolecca MOMCKa MPOCMOTPETh MOJIyUYEHHBIE PE3YNIbTAThI, UCIIONIb3YS
cnenuanbHbie Bu3yanusaropbl: "[lonynspuasie Habopsl”, "llpaBuna", "epeBo mpasun", "Uro-
eciu".

5. UnTepripetupoBaTh Bee npaBuia. OnpenenuTsb MoAIEpKKY U JOCTOBEPHOCTD ITPaBUIL

6. [Ipoananu3upoBaTh NOTPEOUTENBCKYIO KOp3UHY. OTBETUTH Ha BOIPOC: YTO, BO3MOXKHO,
3a0bl1  TPHOOPECTH TOKyMarellb, €CIM OH YK€ TMpuoOpen TedeHbe U MapMmena.
[Ipoananu3upoBaTh MpeNNOYTEHUsT IMOKymareiae wmarasuHa. OmnpenennTb, Kakue TOBapbl
MOJIB3YIOTCS B JJAHHOW TOBapHON TOYKE HamOOJbIIMM crpocoM. COCTaBUTh CIIMCKU TOBApOB,
KOTOpBIE CIIeIyeT pa3MellaTh Ha MOJIKaX Mara3uHa psiioM JPYT C IPYTOM.

N3 3.

KnacTtepuzanus ¢ noMomibpo caMOOpraHU3yOIIENHcst KapThl

Ilenb paboThI: OCBOUTH AITOPUTMBI KJIaCTEPU3ALUU HWHTEIUIEKTYaJIbHOIO aHAIN3a JaHHBIX C
WCIIOJIb30BAaHUEM CaMOOpraHu3ymoIecs kapTsl B cpeae Deductor Studio.

ITpumep 3ananus:

BoimonHuTe  KIacTepu3alMi0  KPEOUTHBIX ~ OpraHu3aludid  IyTeM  IOCTPOEHHUS
camoopranusyronieiica kaptel KoxoneHa.

[TocnenoBaTrenbHOCTh BBIMOIHEHUS 3a1aHUS:

1. UmnopTHpoBath qaHHBIE U3 TekcToBOrO (aiina B Deductor Studio.

2. BeizBats Mactep 00paboTku 1 BbIOpaTh U3 crucka meto oopadotku "Kapra Koxonena'.
3agate HazHadeHus crTonbuoB. CtonOuy "llpubbuis" yka3aTh HazHaueHue «BBIXOAHOIY.
Cron6usr: "Axtussl", "Co6cTBenHble akTuBbl", "bankoBckue aktuBbl", "JleHexHbie cpencTpa’,
"KonuuectBo ¢Qunuanos" ompeneiauth kak BxogHble. OcTanpHble CTONONBI  CAETATh
MH(OPMaLlMOHHBIMU. YKa3aTh KOJIMYECTBO KJIACTEPOB: 3.

3. B cnucke BuzyanuzatopoB BbiOpath Kapty Koxonena, a tarke "Uro-ecnu". YkazaTh
0JIs, KOTOpbIe HEOOXOAUMBI JIsi 0TOOpakeHHsI (BCe BXOHBIE CTONOIbI, IPUOBLIL U KIIaCTEPHI).

4. Ilomyunts kapty Koxonena. IlpocienuTs 3aBUCUMOCTHM MEXIy pPa3JIMYHBIMU
nokasaresiMi. BBIIBUTH CKpBIThIE 3aKOHOMEpHOCTH. OTBETHUTH Ha CIIEAYIOIIHME BOMpOCH. B
KakMe KJ1acTepbl monaiau Hanbosiee MpUObLIbHBIE oprann3anun? Kakue yepThl XapakTepHbl IS
3THX opranuszanuii? Kakue gaktopbl NpakTHYECKH HE OKA3bIBAIOT BIMSHUE HAa TPUOBUILHOCTD?

5. Ucnonw3ys nuarpamMMmy "Uro-ecnn", pemnTh 3agady NporHo3upoBaHus. BeecTn naHHBIE
JUIsL TIPOTHO3a W ONPEJeNuTh, K KaKOMY KJIacTepy MpHUHAJUIeKUT AaHHas Touka. [loacuuraTth
CpeJHEE M0 Pe3yIbTUPYIOLIEMY IIOJII0 BCEX TOUEK KiacTepa.

N3 4.
IIporaoznpoBaHre BpEMEHHBIX PSAJIOB ¢ TOMOIIBIO HEMPOHHOM CETH U IMHEWHON pPErpeccuu



[{enb paboOTHI: OCBOUTH aHATUTHYECKUE AITOPUTMBI POTHO3UPOBAHUS BPEMEHHBIX PSJIOB C
HCITOJIb30BaHUEM HEUPOCETH M IMHEWHOMN perpeccuu B cpeae Deductor Studio.

IIpumep 3ananus:

BrimonHuTh nporuo3upoBanre o0beMa MPOM3BOACTBA MPOIYKIMU Ha JIBa rojia BIEpel C
MMOMOUIBIO HEUPOCETU U TUHEUHOW PETPECCUH.

[TocnenoBaTeabHOCTh BBITOIHEHUS 3a1aHUS:

1. UmmoptupoBaTh JaHHBIE U3 TeKcTOoBOTO (aiina B Deductor Studio.

2. 3anmyctuth MacTtep 00paOOTKM W BBIOpaTh B HEM HMHCTPpyMEHT '"PemakTtupoBaHue
BbIOpocOB". [l ymaneHuss aHOMaJ Wil M3 HMCXOJHOTO HAaOOpa JAaHHBIX BBIOpATh TOJNE IS
006pabotku "O6beM".

3. OcymecTBUTh CHEKTPAbHYI0 00paboTKy BpeMEHHOTO psifa. [[isi criuakuBaHUs TaHHBIX
BeIOpaTh mosie "OO0beM" ® yka3zarb emy ThN 00paboTku "Bberumranwe mryma", cTeneHb
nogasieHus "Manas". BeiOpars criocoObl Buzyanuzanuu: Tabnuiy u auarpammy. [IpocmoTpers
MOJIyUYEHHBI pe3ynbTaT Ha auarpamme. CraenaTh 3akioyeHHe 00 o0Omed TeHIeHIUU
JTUHAMUYECKOTO Psija.

4. IlpeoOpa3oBaTh AaHHBIE K CKOJB3ALIEMY OKHY. Ha3HauuTh B KauecTBE HCIOIB3YEeMOIO
cTonbma moyie "O0beM" U 3a1aTh MIYOUHY TIOTPYXKEHUS — 3 (cuuTaeM, 9T0 00beM IMPOU3BOJICTBA
B CIIEJYIOIIEM TOJAy 3aBUCUT OT oObeMa B Mpenblayiiue roiabl). [IpocMoTpeTs monydeHHbII
pe3yabTaT TpaHCPOPMALIUU TaHHBIX.

5. BbINONHUTE TPOTHO3UPOBAHHME BPEMEHHOTO psJa HAa OCHOBE HEHUPOHHOW CETH.
VcranoButh B KadecTBe BXOAHBIX moseii: "O0bem-3", "OO0bem-2" u "OObem-1" mgaHHBIE 110
0o0beMy MPOU3BOJCTBA 3a TPU MPEIBIAYIIMX TOAa, a B kadecTBe BbixogHoro "OO6weM". Iloie
"Tonst" cnenarh nHGOpManMOHHBIM. [locie mocTpoeHus: MoJiel 0TOOPAa3UTh HEUPOHHYIO CETh B
BUJIE rpada, TuarpaMmbl U AHarpaMMbl paccesiHus (715 MPOCMOTpa KauecTBa O0yueHus).

6. Ilpocmorperb mosiydeHHbIM rpad HeillpoceTw, AuarpaMMmy M AuarpamMmy paccesHusl.
Crenatb BBIBOJIBI O Ka4ecTBE 00YUYECHHsI HEUPOCETH.

7. Jlns moctpoeHuss TpedyeMoro mnporHo3a BbIOpaTh HMHCTpyMeHT «lIporanosupoBanue»
Mmactep oOpabotku. Iloms "O6wveMm-3", "OOvem-2" u "OObeM-1" chnenath BXOAHBIMHU, a IOJIE
"O6beM" — BbIXOAHBIM. ['Oopu30oHT mporHo3a — 2. B kadecTtBe Bu3yanuzaTopa BbIOpaTh
Juarpammy MmporHosa.

8. OcylecTBUTh MPOTHO3UPOBAHUE BPEMEHHOTO psila HA OCHOBE JIMHEHHOW perpeccud.
Vka3zate B KadecTBe BXOAHBIX mojei: "O0bem-3", "OObem-2" m "OObem-1", a B KauecTBe
BbIxosiHOTO "OOBEM". Tlocime mocTpoeHHs Mojenu BhIOpATh CHOCOOBI OTOOpaKEHUS JTAHHBIX:
KOd((UIIMEHTHl perpeccuu, auarpamma, AuarpamMma paccesHus. [IpocMoTpeTh molydeHHbIE
pe3yabTaThl U OIEHUTh TOYHOCTh MTOCTPOCHHUS MOJICIIH.

9. BemmonHuTh nporuo3upoBanue. Hactpouts cBsi3u cTONOIOB [ist TporHO3upoBanus. [loms
"O6wem-3", "O0veM-2" u "OOwem-1" — Bxonmnble, moje "OO0wbeM" — BeIXOAHOE. ['OpU3OHT
nporHo3a — 2. [IpocMoTpeTs AuarpaMMy Nporsosa.

10. CpaBHUTH NMPOTHO3, NOJYYEHHBIH C OMOIIbIO JTUHEHHON perpeccuu, ¢ MpOrHo3oM Ha
OCHOBE HENpOoHHOU ceTu. CenaTb COOTBETCTBYIOLIUE BBIBOBI.

Kpurepun onenuBanus:

- 21-25 OannoB - BBICTaBIIETCS OOyUalOIIEeMy, €CIIUM BCE IYHKTHI 33JJaHHs BBITOJTHEHBI
0e301H100YHO;

- 17-20 OamnoB - BbICTaBIseTCA OO0ydYamooIleMy, €CIM 33aJaHue, OOJblIei 4YacThlo,
BBINTOJIHEHO WJIM BBITTOJTHEHO C OITHOKAMH.

- 0-16 OamnoB - BbICTaBIseTCd OOyYaroleMy, €CIU 3aJaHhe BBIMOJHEHO C
CYIIECTBEHHBIMH ONIMOKAaMH, BBITOJHEHO HAIOJOBHHY WJIM HE BBINOJIHEHO COJIEp)KaHHWE He
COOTBETCTBYET TEME; HET CChUIOK Ha HCIOJb30BaHHbIE HCTOYHHMKM; TE€Ma HE MOJHOCTHIO
pacKphITa; HET BHIBOJIOB.



3. MeToanueckue MaTepuabl, ONpeaesoiiue npoueaypbl olleHHBaHUS
3HAHUM, YMEHHUI, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapPaAKTePHU3YOLINX
3Tanbl GOPMUPOBAHMSA KOMIIETEHIIMH

[Tponierypsl OLIEHWMBAHMS BKJIIOYAIOT B CE0Sl TEKYIIMHA KOHTPOJb M IMPOMEKYTOUHYIO
aTTeCTalHIO.

Texkymmii KOHTPOJIb YCIEBAEMOCTH IPOBOAUTCA C MCIOJIb30BAHUEM OLIEHOUYHBIX
CPEICTB, MPEICTaBICHHBIX B M. 2 JAHHOTO NPUJIOKEHUS. Pe3ynbTarhl TEKyIIEro KOHTPOIS
JIOBOJATCS J10 CBEIEHUS CTYJEHTOB JIO IPOMEXYTOYHOM aTTECTaLlUU.

IIpomexyTouHas aTrecTanus NIpoBOAUTCS B opMe 3a4eTa.

3aueT MNPOBOJUTCS IO PACIMCAHHUIO IPOMEXYTOUHOM aTTecTallid B YCTHOM BHJE.
KonnyecTBo BonpocoB B 3aueTHOM 3ajaHuu — 2 (1 TeopeTudeckuid Bompoc u 1 mpakTUueckoe
3aganue). OObABICHHE DPE3Y/IbTATOB MPOU3BOAWTCS B JCHb 3adera. Pe3ynbrarhl arrecTanuu
3aHOCSITCS B BEIOMOCTb U 3aYETHYIO KHIDKKY 00y4aroerocs.

OOyuarommecsi, He TPOMIEANINE TNPOMEXKYTOUHYIO aTTeCTallMi0 10  Trpaduky
MPOMEXKYTOUHOM aTTeCTalluM, JOJDKHBI JIMKBUIUPOBATH 33J0KEHHOCTh B YCTAHOBJICHHOM
HOPSJIKE.



[Tpunoxenue 2
METOIUYECKHUE YKA3AHUSA 11O OCBOEHUIO JTUCHUTIJIMHBI

Metoanyeckre yKa3zaHusi 10 OCBOSHHUIO TUCITUILTHHBI aJpeCOBAHbI CTyIEHTaM BceX (hopm
00yJeHUsI.

Y4eOHBIM MJIAHOM MPETYCMOTPEHBI CIIEAYIOMINE BUABI 3aHITHH:

— J1abopaTopHbIC PaOOTHI.

BaxxHpIM yCIIOBHEM YCHEIIHOTO OCBOCHHUS JUCHUIUTUHBI «/HTEIIeKTya bHBINH aHaIn3
JAHHBIX» SIBJISICTCS CO3/IaHUE CHCTEMBI TPABHIILHOW OpraHW3alud TPYyAa, MO3BOJSIONICH
pacrpenesiuTh yueOHYI0 Harpy3Ky paBHOMEPHO B COOTBETCTBUU C Irpa)ukoM 00pa3oBaTEIbLHOIO
nporecca. boipuryro moMoImps B ’TOM MOXKET OKa3aTh COCTABJICHUE IUIaHAa PabOTHI HA CEMECTP,
MecsIl, HEAeto, AeHb. Ero Hamu4ue MO3BOJUT MOAYMHHUTH CBOOOIHOE BpEeMs LEISIM y4eOsl,
TpyauThes Oonee ycrmemHo u 3pdextuBHo. C Bedepa Bcerga HaAO paclnpeaensTs padoTy Ha
3aBTPALIHHUIA JICHb. B KOHIIE KaXJ0Tr0 JHS 11eJIeCO00pa3HO MOABECTH UTOT PabOTHI: THIATEIBHO
MIPOBEPUTH, BCE JIM BBIIOJHEHO M0 HAMEYCHHOMY TUIaHY, HE ObLIO JIM KaKUX-THOO OTCTYIUICHUIA,
a ecnu ObUTM, TO KaKOi NMpUYMHE OHU Tpom30uUTH. HyXHO OCYyIIECTBISTH CAMOKOHTPOJb,
KOTOPBII SIBJISIETCSt HEOOXOAWMBIM YCIIOBHEM YCIEUIHOM y4ueObl. Eciam dTo-TO oOcTamoch
HEBBINIOJHCHHBIM, HEOOXOIMMO W3bICKATh BpEMs IS 3aBEPIICHUS ITOH YacTH PabOThI, HE
yMeHblIlas 00beMa HeJIeIbHOTO IJIaHa.

N3yuenne AWCHUIUIMHBI TPOXOAMT C AKIEHTOM Ha JIabopaTopHbie pabOTHI.
JlaGopaTopHbIe 3aHSATHS MPOBOAATCS B KOMIBIOTEPHBIX KIJIACCAX C MPUMEHEHHEM CIICIUAEHO
pa3paboTaHHBIX y4EOHO-METOAMYECKHX MAaTepHalioB, B KOTOPBIX H3IOKEHBI MOAPOOHBIE
METOJUYECKHE PEKOMEHAAINN TI0 M3YYEHHUIO KaKIOM TeMbl U BHITIOJHEHMIO 3adaHuii. Hanuumne
TaKUX y4eOHO-METOJUYECKUX W JUAAKTHYECKHUX MaTepHajoB TO3BOJSIET KaXIOMY CTYIEHTY
pabotath B CBOEM WHAMBHIyaJTbHOM TEMIIE, a TaKXe JOMOJHUTEIFHO MpOpadaThIBaTh
M3y4aeMblil MaTepHrall BO BpeMs CaMOCTOSITEIbHBIX 3aHITHIA.

B npouecce moAroToBkH K 1a00paTOPHBIM 3aHATHAM, CTYJI€HTaM HEOOXOJUMO 0OpaTUTh
ocoboe BHMMaHHE Ha CaMOCTOSITEIIbHOE HW3YYeHHE PEKOMEHIOBAaHHOW JIMUTEPATypHI.
CamocTtosaTenbHass pabotra ¢ y4eOHMKamMH, Yy4eOHbIMH TMOCOOMSMHU, HAYYHOW, CIHPaBOYHOMN
JTUTEepaTypoil, MaTepHallaMd TEepUONWYecKuX Wu3gaHuii u HWHTepHeTa sBisercs Haubolee
3G (HEeKTUBHBIM METOJIOM TIONyYEHUS JOMOJTHUTEIbHBIX 3HAHWUW, TO3BOJIAET 3HAYUTEIBHO
aKTHBU3MPOBATh TMPOIECC OBJIaJieHus WHPOpMAIHEH, CcrmocoOoCcTByeT Oonee TriayOOKOMY
YCBOGHHIO M3Y4aeMOro Mmarepuaia, (OpMHUpPYeT y CTYIACHTOB CBOE OTHOIICHHE K KOHKPETHOW

npobieme.



[Tepen BwIMOTHEHUEM JIAOOPATOPHOM PabOTHI TpeOyeTcsl MOJyYWTh BAapUAHT 3aJIaHMUsL.
Jlanee HEOOXOAMMO O3HAKOMHUTHCA C 3a7aHueM. BpimonHeHue nabopaTopHOil paboThl cienyer
HAuaTh C M3YYEHHs] TEOPETUYECKHX CBEIEHHH, KOTOpbIE MPUBOAATCA B COOTBETCTBYIOIIMX
METOJMYECKUX YKazaHusx. PesynbraTel paboThl HEOOXOAMMO OQOPMHUTH B BHUIE OTYETA.
JlaboparopHass paboTa CUMTAETCs BBIIIOJHEHHOM, €CIM MPEIOCTaBIEH OTUET O pe3yjbTaTax
BBITIOJIHEHUS 3a/1aHUs; MPOBEJCHA 3allUTa MPOAETaHHON paboThl. 3amuTa MPOBOAUTCS B JIBa
JTama: JIEMOHCTpAIUS Pe3yJbTaTOB BBINIOJHEHUS 33JaHUS; OTBETHl HA BOMPOCHI U3 TEPEUHS
KOHTPOJIbHBIX BOIIPOCOB, KOTOPBIH MPUBOAUTCS B 3aJJaHUH Ha J1a00OpaTOPHYIO paboTy.

JlJis ycHemHoro OBJIaJEHUSI MpeljlaraéMblM KypcoM OOydaroluiicss JODKEeH o0najarh
onpeacnéHHON HHPOPMAIMOHHOW KYyJIbTYypOW: HAaBBIKAMH PAOOTHI C JUTEPATYPOH, YMEHUEM
OTpeNeNiaTh W HaXOIUTh HH(OPMAIMOHHBIE PECYPCHI, COOTBETCTBYIONIME LEISIM U 3ajadam
00pa3oBaTeNbHOrO Mpoliecca, Moay4yaTh K HUM JIOCTYI M HCIIOJIb30BAaTh B LESX MOBBIIMICHUS
s dexTuBHOCTH CcBOEl TpodecCHOHAIbHONU NeATeNbHOCTH. [Ipu HM3ydyeHUMM AaHHOTO Kypca
HEOOXOJMMO HCIIONIb30BaTh KOMIBIOTEP, M3y4aTb JIOTIOJHHUTENbHBIE HH(DOPMAIMOHHBIC
pecypchl.

Jlis MOATOTOBKU K 3aHATHSIM, TEKYIIEeMYy KOHTPOJIO U IMPOMEKYTOUHON aTTecTaluu

06yqa101unec;1 MOT'YT BOCIIOJIb30BATbhCA SHGKTpOHHO-6I/I6J'II/IOT6‘IHLIMI/I CHUCTCMaMU.



