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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

Llenn AMCUMIUIMHBI 3aKitoyaeTcss B (OPMUPOBAHUM 3HAHWK, YMEHHA UM HaBBIKOB IPOBEICHUS
CaMOCTOSITENIbHBIX HccienoBanuii Mmetogamu Data Mining 1 3¢()eKTHUBHOTO HUCIIOJIb30BAaHUS PE3yJIbTAaTOB
y>K€ TOTOBBIX CTaTUCTUYECKHX HCCIETO0BAaHUI B COOTBETCTBHM C TPEOOBAaHUAMH LU(POBON SKOHOMUKH U
OJDKHBI  OBITH HANpaBICHBI B TOM YHCJIE€ Ha OCBOCHHME CKBO3HBIX HH(QPOBBIX TEXHOJIOTUH B

Samayn JUCIATUINHEL:

npoQeCcCHOHAIBHON IeATETHOCTH BBIITY CKHHKA.

-3HaTh METOJIbI M CPEJICTBA UHTEILICKTYaIbHOTO aHAN3a JAHHBIX;
-3HATh MAKEThl MPUKIAJHBIX IPOTPaMM JUIsl pPelIeHUs 3aaad npodeccuoHaIbHONU IesSTENbHOCTH,
-yMETh CaMOCTOSITEJIbHO HCIOJB30BaTh B MPAKTHUECKON [EATENbHOCTH HWHTEJUICKTYaJIbHBIM aHaIu3
TAaHHBIX C TOMOIIBIO HH(OPMAITMOHHBIX TEXHOJIOTUI
-yMETh pellaTh 3a7a4ui CTATUCTUYECKOT0 aHaJIN3a C IPUMEHEHNEM METO/10B MOJICIIUPOBAHNUS

-BJIJIETh HaBBIKAMHU cOOpa M aHaiM3a WHPOPMALMH B COOTBETCTBYIOIIECH mpodeccnoHanbHol cdepe, aj
TaK)KE HSKCIHEPUMEHTAIFHOIO HCCIEIOBAHUS OOBEKTOB NPO(ECCHOHATBHON NeSATEITbHOCTH, CETEBBIMU
KOMIIBIOTEPHBIMH TEXHOJIOTUSMHU U 0a3aMu JaHHBIX B CBOEH IpeIMeTHOU 001acTH,

1.2. U3yyaemble 00beKTbHI U CHUIIINHbBI

|MeTom,1 U MHCTPYMEHTHI aHalin3a AaHHbIX DataMining

1.3. Bxoansbie TpeGoBaHNS

|He NIpEAYCMOTPEHBI

2. [Inanupyemble pe3yJIbTaThl 00y4eHUs MO AUCUHUILIMHE

Nupukatop IOCTHKEHUS
Wunexc IL1aHnpyeMEIe pesy TbTaTL! KOMIIETCHIIUH, C KOTOPBIM Cpenctra
Kommerentus HHAWUKATOpa O?SZI‘;iiH;ESTﬂBH;ﬁ:;giI;G COOTHECEHBI ITAaHUPYEMbIE OLIEHKU
’ ’ pe3ybTaThl 00yUeHUs
OIIK-2 N/I-101IK-2 [3naet mopsiiok MOUCKa U 3HAET MOPSOK TOUCKA U NHauBH Ty a)TbH
CUCTEMaTHU3aIlu! CUCTEeMaTHU3aIlu! o€ 3aJlaHue
nH(pOpMAITUU 00 OTBITE nH(pOpMAITUU 00 OTIBITE
peIleHHsT HAYYHO- pCIICHHST HAYYIHO-
TEXHUYCCKOM 3a/1a4M B TEXHUYECKOU 3a71auu B cepe
cthepe npodheccrnoHanbHON  [MpodhecCHOHATBHOMN
e TEILHOCTH e TETLHOCTH
OIIK-2 NJ-20I1K-2 [YmeeT popMyIHpOBaThH Ywmeet popmynmupoBath NHauBuTyanbH
HAYYHO-TEXHUYECKYFO HAyYHO-TEXHUYECKYIO 3a/1a4y |0€ 3a/1aHne
3amaqy B cepe B chepe npodeccrnoHanbHOM
npodeccruoHaIbHOM NeATETLHOCTA Ha OCHOBE
NESATEILHOCTH HAa OCTHOBE  [3HAHUS IPOOJIEM OTPACH U
3HAHUS IPOOJIEM OTPACTH U |OTIBITA UX PEIICHUS
OTIBITA UX PEIICHUS




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wunexc KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ybTaThl 00yUeHUs
OI1K-2 NJI-30I1K-2 |Bnaneer HaBbikaMu BeIOOpa (Biageer HaBbIkamu BbIOOpa  (3amura
METOJIOB PEIIeHUS, METOJIOB PEIICHUS, mabopaTopHOi
YCTaHOBJICHUSI OTPAHUYCHHI |yCTaHOBIICHUS! OTPAaHUYCHUN [paboThI
K pEIIeHUsIM Hay4YHO- K pEIIeHUSIM Hay4YHO-
TEXHUYECKOW 3a/1aul B TEeXHUYECKOU 3aJ1auu B cepe
cdepe npoheccHoHaTBHON  |TpodeCcCHOHANBHOM
NESATEILHOCTU HAa OCHOBE  |[IESITEIbHOCTU Ha OCHOBE
HOPMAaTHBHO-TEXHUYECKON |HOPMAaTUBHO-TEXHHUYECKOMN
TTOKYMEHTAIMH 1 3HAHUS JTOKYMEHTAIMH 1 3HAHUS
npo0JIeM OTPACH U OTBITa  |[IPOOJIEM OTPACIH U OTIBITA UX
UX peleHus pelIeHus
[TKO-3 NJI-1TIKO-3 |3naet mopsaok 3HaeT MOPSIA0K 3amuTa
TUTAaHUPOBAHUS paboT 1O [IaHUPOBAHUA PadOT 1O nmabopaTopHOii
OTIPE/ICTICHHUIO COCTaBa OTIPE/ICTICHHUIO COCTaBa paboThI
00BEKTa, MOAJIEKALIETO 00BEKTa, MOAJIEKALIETO
MOHUTOPUHTY, aHAIHU3 MOHHUTOPUHTY, aHAJIHU3
BJIMSIHMSL HA PE3YJIbTAThI BJIMSIHMSL HA PE3YJIbTaThl
MOHHUTOPHHTA 3HAYECHUI MOHHUTOPHHTA 3HAYECHUI
MoKa3aTeJIel apXUTEKTYPhl  |[TOKa3aTellel apXUTEKTYPhI
UHPOKOMMYHHUKAIIMOHHOW  [MH(OKOMMYHHKAITHOHHON
CUCTEMBI, UCMIONB3YEMBIX  |CUCTEMBI, HCIIOIB3YEMBIX
TEXHOJIOTUH U IPOTOKOJIOB  [TEXHOJIOTMH U MPOTOKOJIOB
[TKO-3 N/I-2ITKO-3 [YmeeT npoBoauTh BEIOOp  |[YMeeT mpOBOIUThL BLIOOD 3ammura
cocraBa 00bCKTa, cocraBa 00bCKTa, mabopaTopHOi
pa3pabaThIBaTh CUCTEMBI pa3pabaThIBaTh CUCTEMBI paboTHI
MOHHTOPUHTA U KOHTPOJISI  [MOHUTOPWHTA U KOHTPOJIS
(YHKIIMOHUPOBAHUS (YHKIIMOHUPOBAHUS
UH(POKOMMYHHKAIIMOHHBIX  [MH(POKOMMYHHKAITHOHHBIX
CUCTEM CUCTEM
[TKO-3 MJ1-3T1KO-3 |Bmameer HaBBIKaMu Brnaneetr HaBbIKaMU 3amuTa
pa3pabOTKH METOTUK pa3pabOTKH METOTUK mabopaTopHOi
KOHTPOJISL U CHCTEMBI KOHTPOJISL U CHCTEMBI paboTHI

MOHUTOPUHIA U KOHTPOJIS
(YHKIIMOHUPOBAHUS
MH(POKOMMYHHKAIIMOHHBIX
CUCTEM

MOHUTOPUHIA U KOHTPOJIS
(YHKIIMOHUPOBAHUS
H(OKOMMYHHUKAITMOHHBIX
CHUCTEM




3. O0bem u BUABI Y4eOHOI1 padoThI

Bun yuebHoit paboTsl

Bcero
4acoB

Pacnpenenenue
10 CEMECTpaM B Hacax

Howmep cemectpa

3

I.
HUE TEKYIIETO KOHTPOJIS yCTIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHasi pabora, U3 HUX:

[TpoBenenne yueOHBIX 3aHATHH (BKIIOYAst IPOBE/IE-

62

62

- nexnmu (JI)

16

16

- naboparopusie padoTsl (JIP)

16

16

BUJIBI 3aHATHH cemuHapckoro Tuna (113)

- IPAKTUYECKHE 3aHATUSA, CEMUHAPHI U (WIN) ApyTUe

26

26

- KOHTPOJIb caMocTosiTesibHOoM paboThel (KCP)

- KOHTpOJIbHAsI paboTa

1.2. CamocTtosrensHas pabota ctyaentoB (CPC)

82

82

2.

HpOMe)KYTO‘{HaSI aTTeCTanusa

DK3amMeH

36

36

JlnpbepeHmpoBaHHbIN 3a4eT

3aueTt

Kypcosoii npoext (KII)

Kypcosas pa6ora (KP)

OO11as TPyA0EMKOCTb JTUCITUTIIIHBI

180

180

4. Conepxxanue IMCUUNIMHBI

Hanmenosanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O0BeM

O0beM ayTUTOPHBIX BHEAYyIUTOPHBIX

3aHATHH I10 BHJaM B Hyacax 3aHATHH 10 BUAAM

B Hacax

J

| gp | I3 CPC

3-if cemecTp

[loaroToBka u NpeaBapUTENbHBINA aHAIU3 JAHHBIX,
BBejieHKEe B Data Mining,

0 4 10

OTanbl HHTEIUIEKTYaIbHOTO aHATN3A TAHHBIX: aHAJIN3
peIMETHON 001aCTH, IOCTAHOBKA 33124, IOJrOTOBKA
TaHHBIX, IOHATHUS KauecTBa IaHHBIX, IPSI3HBIX JaHHBIX,
STaIlbl OYMCTKU JIAHHBIX .

MeToabl 1 HHCTPYMCHTHI ITPOBEACHUA aHaJIM3a JaHHbIX.

MeTobl 1 HHCTPYMEHTHI TPOBEICHUS aHaIn3a JaHHBIX
(24.) HckyccTBEHHBIM HMHTENJIEKT U HOBBIE
TexHonoruu (5G, KBaHTOBbIE BHIYMCICHUS U
OecnuIoTHBIE aBTOMOOWIIN): TIOJTyYSHHE U aHAIIU3
TaHHBIX; MOJIECITUPOBAHUE JaHHBIX; HEHPOCETH;
KOMIIBIOTEPHOE 3pEHHUE.

MoenupoBaHue U aHAU3 TaHHBIX.

MoenupoBaHue U aHAW3 TaHHBIX.
M cnonb3oBaHue HelpoceTy;




O6bvem
O06beM ayTUTOPHBIX BHEAYIUTOPHBIX
HammenoBanue pasesoB JUCIUTUIMHEI ¢ KPATKUM SAHSTHE 0 BUAM B 94CAX |3aHATHIH O BEAAM
coJiepKaHueM B gACAX
JI JIP 13 CPC
MeTonsl, IpUMEHsEMbIE Ul PELICHN 3a1a4 4 4 4 26
Kiaccuukan.iponnsie ceTu (neural networks)
MeTozbl, NpUMEHsSIEMbIE IS pELICHUs 3aa4
KJIaccu(UKAIMN: HHIYKINS 1€PEBbEB PEIICHUIT;
OaiiecoBckue cetu (Bayesian Networks); HefipoHHbBIE
cetu (neural networks)
MeTobl, NpUMEHsEMbIE JIs PELICHM 3a1a4 3 4 2 4
KJIaCTepU3aLluu.
MeTobl, MpUMEHIeMbIE TS pEIICHUs 3a1a4
KiacTepuzanuu: Metoa k-cpennux u EM-anropurwm.
3aavya MOHWKEHUS pa3MEepPHOCTH. MeTo/1 He3aBUCHMBbIX
koMImoHeHT (independent component analysis).
HNTOI'O no 3-my cemecTpy 16 16 26 82
NTOI'O no aucuuruiae 16 16 26 82

TeMartnka NpUMEPHBIX MPAKTUYECKUX 3aHATUN

HN;'; HaumeHoBaHMe TeMbl IPAKTHYECKOI0 (CEMUHAPCKOI0) 3aHATHS

1 DTanbl HHTEIUIEKTYAIBHOTO aHaIN3a JaHHBIX: aHAJN3 TIPEMETHOI 00J1acTH, TOCTaHOBKA 331a4H,
MOJITOTOBKA JIAHHBIX, MIOHATHS KAUeCTBA IaHHBIX, TPSI3HBIX JaHHBIX, dTAlbl OYHUCTKH JaHHBIX .

2 |[Ipomecc Data Mining kak mocJieIoBaTEIbHOCTh ATANOB M KaK MOCJIeIOBATEIBHOCTh PadoT,
BBITIOJIHSIEMbIX UCIIOTHUTENIMU poJieit Data Mining.

3 |AHanu3 B3aUMOCBsI3€H (KOppEsLnil) MEXIY IepeMEHHBIMHI — KO GHUIIUEHTHI KOPPEIAIIH
[Tupcona, Cnupmena u Kengamna. MoaenupoBaHue JaHHBIX; HEMPOCETU; KOMIIBIOTEPHOE 3pEHHE.
Br16op BH1a 3aBUCUMOCTH, Ha0Opa 3HAYMMBIX (haKTOPOB, IPOBEPKA HA 3HAYUMOCTb.

4  |Metoabl, npUMEHsIEMBbIE IS peIlIeHUs 3a7a4 KJIacCU(DUKALMKI: HHAYKIHS ePEBhEB PEILICHUH;
GaiiecoBckue cetu (Bayesian Networks); neiiponnsie cetu (neural networks)

5  [Meroupbl, mMpUMEHsIEMBbIC [T PEIISHH 3a/1a4 Kiactepu3anun: MeTo k-cpeaanx u EM-anropurm.
3amava MOHWKEHHs pa3MepHOCTH. MeTo He3aBHCUMBIX KoMIoHEeHT (independent component
analysis).

6  |Cuctema STATISTICA Data Miner, cpesicTBa aHajamu3a U cxema paboThl.

TemaTrka mpUMEpHBIX Ta00PaTOPHBIX PabOT

Ne .
- HanmMeHoBaHue TeMbI J1Aa00PATOPHOIT Pab0OTHI
1 |AHanu3 1aHHBIX, IPEJICTABICHHBIX B BU/I€ BPDEMEHHBIX PsIOB. AHAIN3 B3aUMOCBSI3EH MEX Ly
[epPEMEHHBIMU (KOPPEAIMOHHbIN aHAN3).
2 |PerpeccuoHHBIH aHaIM3: YyCTAHOBJICHUE BUIA CBA3U U IIPOBEPKA HA KAU€CTBO
3 [Mepapxuueckuii knactepHsiii ananu3 B SPSS. Utepatusnas kinactepuszanus B SPSS.
4 |AHanu3 JaHHBIX [IPU UCHOJIB30BAHUH A3bIKOB IPOrPAMMUPOBAHUS, UCTIOIb3YEMBbIX B

CTaTUCTUYECKOM aHanu3e -Python u




5. Opranu3anMOHHO-NIEAATOrHYECKHUE YCIOBUA

5.1. O0pa3oBaTre/ibHbIE TEXHOJIOT UM, HCIIOJIb3YyeMble 1151 (OPMHUPOBAHUA
KOMIIeTeH Ui

[IpoBeneHwe JEKIMOHHBIX 3aHATHHA MO JUCIMILIMHE OCHOBBIBACTCS HAa aKTHBHOM METOZE OOydYeHUs,
Mpy KOTOPOM ydYalluecs He MAacCHUBHBIC CITYIIATENM, a aKTUBHBIC YYaCTHUKHU 3aHSATHS, OTBEYAIONINE Ha
BOIIPOCHI TperojiaBareliss. Bompockl mperogaBaTeisi HaIElICHbl Ha aKTUBH3AIUI0 MPOIECCOB YCBOCHUS
MaTepuasia, a TakKe Ha pa3BUTHE JIOTMUECKOro MblieHus. [IpernogaBaTens 3apaHee HamMedaeT CIUCOK
BOIIPOCOB, CTUMYJIMPYIOIIUX acCOIMAaTHBHOE MBIIUICHWE W YCTaHOBJICHHE CBS3€H C paHee OCBOCHHBIM
MaTepHralioM.

[IpakTrueckne 3aHATUS TIPOBOJATCS HA OCHOBE peaju3allii MeTojla OOydYeHHUsS JICHCTBUEM:
OTIpeICTISIOTCS TPoOIeMHbBIE 00acTH, popMupyrOTCs Tpynmbl. [Ipu MpoBeneHNN MPAKTUISCKUX 3aHATHI
MPECTIeAYIOTCS CIEAYIONUE eN: MPUMEHEHNE 3HaHUN OTIENBbHBIX TUCIHIUIMH W KPEaTUBHBIX METOJIOB
TUTSL pereHust MpoOIeM U NMPHUITHS PEIIeHUi; 0TpadoTKa y 00y4JarommMxcsi HaBBIKOB KOMaHIHOW paboTHl,
MEKJIMYHOCTHBIX KOMMYHHUKAIUA W Pa3BUTHE JIMJICPCKUX KAYECTB; 3aKPEIUICHHE OCHOB TEOPETHUYECKHX
3HAHUU.

[IpoBeaeHue 1a0OPaTOPHBIX 3aHATUN OCHOBBIBACTCS HAa WHTEPAKTUBHOM METOJE OOY4YEHHs, MpH
KOTOPOM 00ydYaroluecs: B3auMOJICHCTBYIOT HE TOJIBKO C MpernojiaBarenieM, HO U APYyT ¢ apyrom. [lpu atom
TOMUHUPYET aKTUBHOCThH Y4YaIIMXCSl B Ipoiiecce oOydeHusi. MecTo mpemnojaBaTeisi B MHTEPAKTUBHBIX
3aHATUSAX CBOAMTCS K HAIIPABIICHHUIO NEATEIHHOCTH 00YJaIOMUXCS HA TIOCTIKEHHUE [IEJICH 3aHATHS.

[Ipu mpoBeneHnM y4eOHBIX 3aHATHI UCTIONB3YIOTCS HHTEPAKTHBHBIE JIGKIIUU, TPYTIIIOBBIEC TUCKYCCHH,
POJIEBBIC UTPBI, TPEHUHTY U aHAJIN3 CUTYAIlMid 1 MMUTALMOHHBIX MOJICIICH.

5.2. MeToauueckue YKazanud 1J1d oﬁyqamnmxcsl 10 U3YYCHUIO JTUCIHUIIJIHHBI

[Ipy  wW3ydeHMHM JUCHMIUIMHBI  OOYYarOIIMMCS  IEJIeCOO0pa3sHO  BBINOJHATH  CIICAYIOIIUE
PEKOMEHIALINH:

1. U3ydenne y4eOHOM TUCIIUILTUHBI JOKHO BECTUCH CHCTEMATHUECKH.

2. lTlocme wu3y4yeHHMs Kakoro-nubo paszaena Mo Y4YeOHHMKY WIM KOHCIEKTHBIM MarepHajam
[PEKOMEHIYETCs 110 aMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBIL, OIPEEIECHMS], IOHATUS pa3aena.

3. Ocoboe BHUMaHHE CJEIyeT YAEIUTb BBIMOJIHEHHUIO OTYETOB IO MPAKTHUYECKUM 3aHATHSM,
1abopaTOpHBIM padOTaM U MHIMBUIYaTbHBIM KOMIJIEKCHBIM 33JJaHHUSIM Ha CAMOCTOSATEIbHYIO paldoTy.

4. Bea TemaTHKa BOIIPOCOB, M3Y4aE€MBIX CAMOCTOSATENBHO, 3a1a€TCsl Ha JIEKIMSIX MPErnoaBaTelIeM.
VM ke maroTcs HCTOYHUKY (B TIEPBYIO OYepelb BHOBb M3aHHBIC B IEPUOANYCCKON HAYIHOH JINTEpAType)
U1t GoJIee IETATbHOTO MMOHMMAaHHUS BOTIPOCOB, O3BYYEHHBIX HA JICKIIHH.

6. Hepeqenb yqeﬁﬂo-MeTozmqecxoro 4| I/IH(I)OpMaIII/IOHHOFO o0ecreuyeHus
JJIS1 CAMOCTOSITE/IbHOM paﬁDTbI Oﬁy‘laIOIIII/lXCﬂ o JTUCIMUIIIMHE

6.1. IleuaTHast yueOHO-MeTOAMYECKAA JTUTEPATYpPa

bubnuorpadpuueckoe onucanue KonuuectBo
Ne i/ (aBTOD, 3aryaBue, BUJA U3AHUS, MECTO, U3AATEILCTBO, 9K3EMILISIPOB B
rOJ] U3/1aHus, KOJIMYECTBO CTPAHMIL) o6ubnmorexe

1. OcHoBHas TUTEpaTypa

1 bepukamsunu B. I11., Ocskun C. I1. Ctatuctuueckas o0paboTka JaHHbIX, 6
MIAHUPOBAHUE SKCIIEPUMEHTA U CTy4aiHbIe MPOLECCHI : yueOHOe mocodue
1151 OaKkanaBpraTa 1 MarucTparypsl. 2-e u3fl., UCIp. U J01. MockBa :
[Opaiit, 2019. 164 c. 12,72 ycn. ney. 1.

2. JlonoJiHMTEBHAS JTUTEPATypa

2.1. YueOHblIe U HAYUYHbIE U31aAHUS




1 Metobl u Mozenu aHanu3a JaHHeIX: OLAP u Data Mining : yue6Hoe 11

rmocobue / bapcersa A. A., KynpusHo M. C., Crenmanenko B. B., Xomnon
U. . Caukr-IletepOypr : BXB-IletepOypr, 2004. 336 c.

2.2. llepuonnueckue U3TaHus

| He ncnione3yercs

2.3. HOpMaTHBHO-TeXHI/I'—[eCKI/le H3JaHuA

| He ucnons3yercs

3. MeToanueckue YKazaHud A4 CTYACHTOB 110 OCBOCHUIO JUCIHUIIJIMHBI

| He HCIIOJIB3YCTCA

4. Y4eOHO-MeTOUYECKOE 00eciedeHe CaMOCTOSITeILHOM PadoThl CTy/IeHTa

1 Kemnexep ., Tupau b. Hayka o gannsix. ba3zoBblil Kypc : iep. ¢ aHrII. 1

Mocksa : Ansnuna [labmumep, 2020. 221 c. 14,0 yca. ned. 1.

6.2. DileKTPOHHASA Y4e0HO-METOANYECKAS JIUTEePaATypa

HanmMmenosanune

Bun nuteparypsr paspaboTku

WH(OPMAITMOHHBIN pecypc

HocTynHoCcTh
(cets UnTeEpHeT /
JIOKaJIbHAs CETh;

ABTOPHU30BAHHBIH /
CBOOOIHBIN JJOCTYTI)

CcpUika Ha

JlononnutensHas |1.bpogsrun B. B. OcHoBBI http://elib.pstu.ru/Record/RU|ceTs UHTEpHET;
nmuTeparypa KOMITBIOTEPHBIX TEXHOJIOTHMA PSTUbooks130806 aBTOPHU30BAHHBIM
pEIIeHNs TeOJIOTMYECKHX 3a/1aY ! OCTYI

yaebHoe nocobue / B. B. bponsrun.
- [lepms: U3n-so IIT'TY, 2008.

6.3. JIuneH3MOHHOE ¥ CBOOOHO pacnpocTpaHsieMoe MPorpaMMHoe odecredeHue,
HCI0JIb3yeMoe MPHU OCYIIeCTBJIeHHH 00pa30BaTeJbLHOI0 Mpolecca no JUCHUIIINHE

Bux I[1O

Haumenosauue [10

OnepanoHHBIE CHCTEMBI

MS Windows 11 (moam. Azure Dev
Tools for Teaching )

OducHBIC IPUTOKECHHS.

LibreOffice 6.2.4. OpenSource,
OecriaTeH.

OducHble TPUTOKEHHUS.

Microsoft Office Professional 2007. muir.
42661567

[IpuknagHoe mporpaMMHoe odecrieueHrne 00Iero Ha3HaueHUs

Dr.Web Enterprise Security Suite, 3000
g, [THUITY OLIHUT 2017

[TpuxitagHOE TIpOTpaMMHOE OOecTIeYeHIe 00IIeT0 Ha3HAYSHUS

MATHCAD 14 Academic, [THUITY
2009 r.

HpI/IKJ'Ia,I[HOG MporpaMMHOC obecrieyeHme O6H.I€FO Ha3HaA4YCHUA

MATLAB 7.9 + Simulink 7.4 Academic,
TTHUITY 2009 r.

CucrteMmsl ynpaBiaeHUsl IPOEKTAMU, UCCIIEA0BAHUSIMH,
pa3paboTKON, MPOEKTUPOBAHUEM, MOJCIIUPOBAHUEM U
BHEJIPEHUEM

IBM SPSS Statistic Base

Cpenbl pa3paOOTKH, TECTUPOBAHMS U OTIAAKH Java (JDK +JRE)  Sun License (
GPL) cBo6ogHOE TTO
Cpennl pa3paboTKH, TECTUPOBAHHS U OTIIAJIKH S3p1K R




6.4. CoBpemMeHHbIe Po(eccHOHATIbHbIE 0a3bl JAHHBIX M HH(OPMAIIUOHHBbIE
CTIPaBOYHbIE CHCTEMBI, HCIOJIb3yeMble TPH OCYIIeCTBJIEHNH 00pa30BaTeIbHOTO

nmponoecca nmo IMCuauIlJinHe

Hanmenosanue

Ccpinka Ha HTHQOPMAIIMOHHBIN pecypc

basza nanueix Elsevier "Freedom Collection"

https://www.elsevier.com/

baza mannbIx Scopus

https://www.scopus.com/

baza nannubix Springer Nature e-books

http:/link.springer.com/
http://jwww.springerprotocols.com/
http://materials.springer.com/
http://zbmath.org/ http://npg.com/

baza manaex Wiley Journals

http://onlinelibrary.wiley.com/

HCCJIICA0BATCIBCKOIO MOJIUTEXHUYCCKOTO YHUBEPCUTETA

baza naHHBIX HAYYHOH JIEKTPOHHOM OMOIHOTEKH https://elibrary.ru/
(eLIBRARY.RU)
Hayunas oubsimoteka [TepMckoro HalfmoHaILHOTO http://lib.pstu.ru/

DIIeKTpOHHO-0MOIMoTeueas cucrema Jlann

https://e.lanbook.com/

DneKTpoHHO-O0ubnMoTeunas cucrema [IPRbooks

http://www.iprbookshop.ru/

WNudopmarmonnsie pecypebl Cetn KoncynbpranTtllmoc

http://www.consultant.ru/

DnekTpoHHas OubamoTeka auccepranuii Poccniickoit
TOCYIapCTBEHHOW OMOMITHOTEKN

http://www.diss.rsl.ru/

I/IH(l)OpMaLII/IOHHO-CHpaBO‘-IHaSI CUCTEMAa HOPMATUBHO-

CTaHAAaPThI U 3aKOHOAATCIILCTBA Poccun"

TEXHUYECKOU oKyMeHTaluu "TexaKkcnepT: HOpMBbI, IpaBuiIa,

https://Texakcnepr.caiit/

7. MaTepHaIbHO-TEXHHYECKOE ofecnedeHre 00pa30BaTeILHOTO MPoIecca 1Mo

AUCHUIIJINHE
. HaumenoBanue He06X0IMMOTO OCHOBHOTO 000PYI0BaHUS
Bun 3ansThii KonnuecTtBo eaunu
Y TEXHUYECKUX CPEACTB 00yUeHus
JlaGopatopHas KOMIIBIOTEPHBIH Ki1acc 10
paboTa
Jlexuus JICKLIMOHHAS Ay TUTOPHSI C IPOEKTOPOM 1
[IpakTyeckoe KOMIIBIOTEPHBIN KIacc 10
3aHATUE

8. DoH OLIEHOYHBIX CpeacCTB INCIUIIINHDBI

|OHI/IC3H B OTACIIBHOM JOKYMCHTC




MunuctepcTBo oOpa3zoBaHus U Hayku Poccuiickoil ®enepannn
denepasibHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKIACHUE
BbICILIET0 00pa30BaHus
«IlepMCKMHA HAITMOHAJIBHBIN UCCIAE0BATEIbCKUN MOJIUTEXHUYECKUN

YHUBEPCUTET
DIIeKTPOTEXHUYECKUH (haKyIbTET
Kadenpa «MHDOpMAIMOHHBIX TEXHOJIOTHUH ¥ aBTOMATU3UPOBAHHBIX CHCTEM)

YTBEPXKJIEHO
Ha 3acenanuu kadeapsr UTAC
nporokoa Ne ot . .2022

3aBenyronuil kageapou
P.A.®aii3paxmMaHoOB

YYEBHO-METOJJUYECKUN KOMILUIEKC JUCIUILINHBI

«TexnoJsioruu anaau3a nanubix DataMining»
[Iporpamma akajieMU4eCKOM MarucTpaTypbl
Hampasnenue 09.04.01 «MudopmaTtrka 1 BEIYUCTUTEIbHAS TEXHUKA

®OHJI OHUEHOYHbBIX CPEACTB
JJI51 MPOBEAeHNsI MPOMEKYTOUHOI aTTeCTAIUN 00YYAOIIMXCS MO TUCHUIIHHE

IIpoduab nporpaMMbl MarucTpaTyphbl: ABTOMAaTHU3UPOBAHHBIE CUCTEMBI 00Pa0OTKHU
uH(MOpMAITH U YITPABICHUS

KBa.]Il/I(l)l/IKalll/lﬂ BBIIIYCKHHUKA: MarucTp

WHpopmalinoHHbIE TEXHOJIOTUN U
aBTOMAaTU3UPOBAHHBIEC CUCTEMBI

Brinyckaroman kageapa:
dopma o0yueHus: OYHas
Kypc: 2Cemectp(-b1): 3
TpynoémkocTs:

KpenuTos o pabouemy yuebHomy many:5 3E

Yacos o pabouemy yuebnomy miany:180 u

Buabl HTOroBOro KOHTPOJIA:
3auer 3 cemecTp

[Tepmp 20232



@DoH/I OUEHOYHBIX CPeICTB IUCHUIIMHBI «TexHosorum aHadu3a JAHHBIX
DataMining» pa3pa0oTaH HAa OCHOBAHHMM:

®110JIOKEHHUSI O MPOBENCHUH TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOUYHON
aTTecTalu oOydJarouuxcs 1mo o0pa3oBaTeNbHBIM MIpOorpaMMaM BBICIIETO 00pa3oBa-
HUS — IIporpaMMam OakajiaBpuata, creruaiurera u Maructparypsl B ITHUITY;

o KOMIIETEHTHOCTHOM Mojenu BbimyckHrKa OIIOII mo HampaBiieHHIO NOATrOTOB-
ku 09.04.01 «MHpopmaTiKa U BEIYUCIUTEIbHAS TEXHUKA (YPOBEHb MarucTpaTyphl)»,
porpaMMe MarucTparypbl « ABTOMaTH3MPOBAHHBIE CUCTEMBI 00pabOTKH HH(pOpMa-
LIUU U YIIPABIICHUSIY;

o 0a30BOTO yueOHOTO TUIaHa OYHOW (HOPMBI 0OYUYEHUS TT0 HAPABICHUIO TIOJTO-
ToBKH 09.04.01 «MHDOpMaTKa U BEIYUCIUTEIbHAS TEXHUKA (YPOBEHb MarucTpary-
pBI)», POrPaMME MarucTpaTrypbl «ABTOMAaTU3UPOBAHHBIE CHUCTEMBbI 0OPaOOTKH HH-
dbopManuu 1 yrnpaBiIeHUSD.

epaboyeii mporpamMMbl TUCHMILIMHBI « TexHosorun anaausa qanubix DataMiningy.

1. Ilepeyennb popMHUpYyEeMbIX YACTEH KOMIIETCHIUI, 3Tanbl X (popMHUpoOBa-
HHMS M KOHTPOJIMpYyeMble pe3yJbTaTbl 00y4eHus

1.1. ®opmupyemMble 4YaCTH KOMIIETEHIIM I

Cornacao KMB OIIOII yue6nas nucuuminia b1.6.12. « Texnosiornu anajan3a
panabix DataMining» yuactByer B (dopmupoBanmu 2-x komnereHiuii: OIIK-2,
IKO-3. B pamkax y4eOHOTO MiaHa 00pa30BaTeILHON MPOTrpaMMBbI B 3-M ceMecTpe
Ha JTale OCBOEHUS JaHHOM y4eOHOW IUCUUIUIMHBI (OPMUPYIOTCS ClEIYyIOIINE
JUCUUIUIMHAPHBIE YaCTH KOMIIETEHIIUIM:
OIIK-2, Bb1.b.12. Cnocoben pa3pabaTbiBaTh OpPUTHHAIBHBIE AaITOPUTMBI U
OpPOrpaMMHBIE CPEICTBA, B TOM YHCIE C HCIOJb30BAHUEM COBPEMEHHBIX
MHTEJUIEKTYAJIbHBIX TEXHOJIOTHA, /ISl pelIeHusl MPO(EeCCHOHANBHBIX 3a/1a4.
NO-10I1K-2 3Haer nopsaoK MOMCKa W CHCTeMaTH3alud UHpopMaiuu 00 OIbITe
pelIeHns] Hay4YHO-TEXHUYECKOM 3a/1auu B cepe npodhecCuOHATbHON eITeTbHOCTH
NO-20I1K-2 VYwmeer dopmynupoBaTh HAayYHO-TEXHHUYECKYIO 3amady B cdepe
MpO(ECCUOHANIBHON NIeATEIbHOCTH Ha OCTHOBE 3HAHUS MPOOJIEM OTpaciud U OMbITa
UX pELICHUS
NA-30I1K-2 Brnageer HaBbIKaMM BbIOOpa METOJOB pEIICHUS, YCTAHOBJIICHUS
OFpaHUYEHU K  pEHIeHHsIM  HAy4YHO-TEXHUYECKOW  3amaun B cdepe
npo(eCCUOHATBPHOW  JAESATENIBHOCTH  Ha  OCHOBE  HOPMATHUBHO-TEXHUUYECKOH
JOKYMEHTAIMU U 3HAHUS MTPOOJIEM OTPACIH U OMBITA UX PEIICHUS
IMKO-3, b1.b.12. CriocobeH ympaBisaTh paboTamMu 1Mo co3laHui0 (MOAupUKAIIN) U
COMPOBOXKICHUIO THHOKOMMYHUKAIIMOHHBIX CUCTEM.
NA-11TKO-3 3naeT mopsAoK IUIAHUPOBaHUS PabOT MO OMpPENeNIeHHUI0 COCTaBa
00bEKTa, MOJJIEKAIIEr0 MOHUTOPUHTY, aHalu3 BJIUSHUA Ha  Pe3yJIbTaThbl
MOHUTOpPUHTA 3HAYEHUW T[OKa3aTejaeil apXUTEKTyphl HH(POKOMMYHUKALIMOHHON
CUCTEMBI, HUCIIOIb3YEMBIX TEXHOJIOTUNA U TPOTOKOJIOB
NA-2ITKO-3 YMmeeT npoBOauTh BBIOOp cocTaBa 00BEKTa, pa3padaThiBaTh CUCTEMbI
MOHHMTOPHUHTA ¥ KOHTPOJIS (PYHKIIMOHUPOBAHUS NH(POKOMMYHUKAIIMOHHBIX CHCTEM



NA-3IIKO-3 Bnaaeer HaBblkaMu pa3pabOTKH METOJUK KOHTPOJISI M CHUCTEMBI
MOHHUTOPHUHTA ¥ KOHTPOJIS (PYHKIIMOHUPOBAHUS WH(HOKOMMYHUKAIIMOHHBIX CHCTEM

Lenp nucuumivHbl B pOPMHUPOBAHUU 3HAHUM, YMEHUI U HABBIKOB MPOBEIACHUS
CaMOCTOSITENIbHBIX HccheAoBaHuid Metogamu Data Mining u 3 pexTHBHOTO MCIONb-
30BaHUs PE3yJIbTATOB YK€ FOTOBBIX CTATUCTUYECKUX UCCICIOBAHUMN.

1.2. Dransl GopMHPOBAHMA TMCUMINIMHAPHBIX YacTeldl KOMIIeTeHIU, 00b-
eKThI OLICHUBAHUSA M BUAbI KOHTPOJIS

Cornacuo PII/] ocBoenue yueOHOTO Marepualia IUCHUIUIMHBI 3allJJaHUPOBAHO B
TeYeHHE OAHOTO cemecTpa (3-ro cemecTpa 0a30BOTO yueOHOTO TUIaHa) U Pa30UTO Ha 3
y4eOHbIX MOny/si. B kaxaoM mopyre MmpeayCMOTPEHbl ayIUTOpPHBIE JEKIIMOHHBIE U
nabopaTopHbIE 3aHATHA, a TAKXKE CaMOCTOsTENbHAs paboTa cTyaeHToB. B paMkax oc-
BOEHUSI y4eOHOTO Marepualia AUCIHUIUIMHBI (OPMHUPYETCS] KOMIIOHEHTHI JTUCUHUILIN-
HapHBIX KOMIIETCHIIUN 3Hamv, ymems, 61adems, ykazanubie B PIIJI, u koTopbie BbI-
CTYHAIOT B KAY€CTBE KOHTPOJIUPYEMBIX pe3yIbTaToB 00yueHus (tadm. 1.1).

KoHTposnb ypOBHSI YCBOEHHBIX 3HAHUN, OCBOCHHBIX YMEHHMM U NMPUOOPETEHHBIX
BJIQJICHUI OCYILIECTBISIETCA B paMKax TEKYIIEro, pyOexHOTro M IPOMENKYTOYHOIO
KOHTPOJISI IPY U3YYEHUH TEOPETUYECKOT0 Marepuaia, ciadie OTYETOB IO Jadboparop-

HBbIM paboTam U TUPPEepeHIIIPOBAHHOTO 3a4eTa. Buabl KOHTPOIIS CBEIEHBI B TAOIHILY
1.1.

Tabnuna 1.1. Kontponupyemble pe3yabTaToB 00y4eHUS MO JUCITUTLIMHE

Buja koHTpOJIA
IIpome:xky-
TOYHBI

KoHnTpoJsmpyembie pe3yabTaThl Tekyumii HUrorosbii

00y4enusi no qucuunianxe (3YBbi)

TO OIP 3auér

YcBoeHHbIE 3HAHUS
N -1nko-3. 3HAET TOPSIOK TUTAHUPOBAHUS TO1 TB
paboT IO OIPEJIC/ICHUIO COCTaBa O0BEKTA,
[OIICIKAIIET0 MOHUTOPUHTY, aHAIU3 BIUSHUS
Ha pe3yJIbTaThl MOHUTOPUHTA 3HAYCHHI
[oKa3aTeslell apXUTEKTYPbI
MH(POKOMMYHHUKAITIOHHOW CUCTEMEI,
MCTIOJIb3YEMBIX TEXHOJIOTHI U IPOTOKOIIOB,
BHAET METOMBI ¥ CPEJICTBA HHTEIEKTYaILHOTO
AHaIM3a JaHHBIX

U-lonk,. 3HaeT TMOPSIAOK TIOWCKA W TO2 TB
cUcTeMaru3alnuu uHGpOpMau 00 OIbITe
pelIeHrsT HayYHO-TEXHUYECKON 3aja4dl B
chepe mnpodeccHoHATIBLHON JIEATSIILHOCTH.
3HaeT TOPSNOK BBIABICHHA | aHAIW3a

PE3yIbTaTOB WHTEIUIEKTYaTbHOU
JESTSIbHOCTH
OcBoeHHbIE yMEHUS
HU-2k0-3. YMeeT MpoBOAUTE BHIOOP COCTaBa OJIP1
o0beKTa, pa3pabaThiBaTh CUCTEMBI
MOHHTOPHHTA u KOHTPOJIS
(bYHKIMOHUPOBAHUS

nHPOKOMMYHHMKAaLIMOHHBIX cucteM. CiocobeH
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IMOHUMATh MPUHIIUIIBI paboThI
COBPEMEHHBIX MH(OPMAITMOHHBIX
TCXHOJIOTHI M MCHOJIB30BaTh HMX I
pelieHus 3a1a4 npodeccuoHaTBEHOM
JIeSITeIbHOCTH

HU/I-20nk-2. YMeeT pelniath CTaHIapTHBIC OJIP2
po(ecCHOHABHBIC 33134 ¢ TPUMEHEHUEM
METOJIOB MAaTEMaTUUYECKOTO MOJICIIMPOBAHUS
YMeeT caMOCTOSTEIRHO UCII0IL30BaTh B
MPAaKTUYECKOU JIEATEIIBHOCTH UHTEIUIEKTyalb-
HBIN aHaJIN3 TaHHBIX ¢ TTIOMOIILI0 HH(OpMa-
IIMOHHBIX TEXHOJIOTHH.

IIpnodperenHnnie BiIaieHAs
M -3onxk-». B1ageer HaBbIKAMU WHTEIICKTY- OJIP3
ANMBHOTO aHajdu3a pe3yJbTaTOB JKCIEPHUMEH-
TAJIBHOTO HCCIICJIOBaHUs OOBEKTOB IMpodec-
CHOHAJIFHON I€ATEIHHOCTH.
Bnageer HaBhIKaMu cOOpa W aHaNW3a CTaTH-
CTHYeCKOH MH(OpMAIMK B COOTBETCTBYIOIIEH
mpodeccnoHanbpHOM chepe
M -3nxko-3. Bi1ageeT HaBbIKAMH HCITONIB30- OJIP4
BaHUA CCETCBBIX KOMIIBIOTECPHBIX TEXHOJIOTHUI
1 0a3 TaHHBIX B CBOCU MpPEAMETHOH obJac-
TH, TAKETOB MPHUKIAIHBIX TPOTPaMM IS
pemieHns 3ama4 npodeccuoHaabHONU  Jes-
TEIHHOCTH

TO — Teopernueckuii onpoc;

OJIP — otuet no naboparopHoii pabore;

TB — treopeTnyeckuii BOpoc;

NToroBoii o1ieHKOM OCBOCHMS TUCIUILUIMHAPHBIX KOMIIETEHIUHN (pe3yabTaToB 00y4e-
HUS 110 JUCIUIUIMHE) SIBJISICTCS MPOMEXKYTOUYHAsI aTTeCTallds B BUJIEC 3a4eTa, MPOBO-
JUMasi C y4e€TOM Pe3yJbTaTOB TEKYIIETO B PyOeKHOTO KOHTPOJIS.

2. Buabl KOHTPOJIsI, TUNIOBbIE KOHTPOJIbHbIE 33aJaHUSI U HIKAJbI OllEHUBA-
HHSI Pe3yJIbTATOB 00yUeHUs

2.1. Tekymuii KOHTPOJIb

Texymuii KOHTPOIb JJIsI OLICHUBAHUSI 3HAHHEBOTO KOMIIOHEHTA AUCHUILIMHAD-
HBIX YacTel komrereHuui (Tadm. 1.1) B popme BHIOOPOUHOTO TEOPETUYECKOTO OMPO-
ca CTYJICHTOB MPOBOJUTCS MO KaxKJI0i Teme. Pe3ynbrarsl o 4-0aibHOM 1IKalie olle-
HUBAHUS 3aHOCATCS B KHMIKKY ITPEIOAaBaTelisl U YYUTHIBAIOTCS B BUJIE HHTETPAIHHOM
OIICHKH MPHU MPOBEACHUU TPOMEKYTOUHOM aTTECTALUH.

2.2. IIpoMeKyTOUYHBIH KOHTPOJIb

[TpomMexyTOUHBIN KOHTPOJIb JiI KOMIUIEKCHOTO OILEHUBAHUS YCBOCHHBIX 3Ha-
HUW, OCBOCHHBIX YMEHUW M MPUOOPETEHHBIX BIAJCHUM TUCIUIUIMHAPHBIX YacTei
KommeTeHIuil (Tadmn. 1.1) mpoBoguTcst comnacHo rpaduky ydeOHOTO mporiecca, Ipu-
BeseHHoro B PINJI, B hopme 3amuThl 1a60paTOpHBIX PadoOT.

2.2.1. 3amura J1a60paTOPHBIX padoT
Bcero 3amnanupoBano 4 nabopatopHbIXx padoThl. TUIIOBBIE TEMBI TAOOPATOPHBIX
pabot npuseaens! B PI1/I.



3amuTa 1a00paTopHON pabOThl MPOBOAUTCS UHAMBHAYAIBHO KaXIbIM CTYACH-
toM. [IIkana u kputepun onenku npuseaeHsl B Oomeit yactu GOC.

PesynbraTe! 3ammTel 1a00paTOpHBIX PaboT 10 4-0ayuThHOW ITKaJie OICHUBAHUS
3aHOCATCS B KHM)KKY IPETO/IaBaTelNisd U YUUTHIBAIOTCS B BUJIE€ MHTETPAIbHON OIEHKU
IIPU MIPOBEICHUH MPOMEXKYTOUYHOM aTTECTAIIUH.

2.3. IIpome:xyTouHasi arrecTanusi (MTOrOBbIi KOHTPOJIb)

JlonmyCcK K MPOMEXKYTOUYHOM aTTECTAllUM OCYIIECTBISICTCS MO pe3yJabTaTraMm Te-
KYIIEro U pyOEeKHOTO KOHTPOJS. YCIOBUSAMH JOMYyCKa SBISIIOTCS yCHElIHas caada
BCEX JIAOOPATOPHBIX pabOT U IMONOKUTEIbHAS HHTETpabHas OIICHKA 0 pe3yiabTaTaM
TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJIS.

Kputepun BbIBEEHUS MTOrOBOM OLIEHKM MPOMEKYTOYHOM ATTECTALMU IPUBE-
neusl B O01eit vactu @OC.

2.3.1. TunoBbie BONPOCHI M 3aJaHMS /sl MOATOTOBKH K IK3aMEHY IO IUC-
IUILJIMHE

TunoBbie BONPOCHI JJII KOHTPOJISI YCBOCHHBIX 3HAHUM:
1. Yro Takoe data mining, komnoHeHTsI data mining.
2. llenb npuMeHeHHsI CAHTUMEHT aHaau3a (TPU THUIA MOJIETIEH, TPUBECTH TIPUMED T10
K01 MOJIEIN ).
3. UTo Takoe MpEenpouEecHUHT TOKYMEHTOB JJISl LIEJIE TEMAaTHYE€CKOTO MOJEINpPOBa-
HUS U CAHTUMEHT aHAJIN3a.
4. Ilenu u 3aJ1a4u KJIACTEPHOTO aHAIU3A.
5. HanpaBneHus B KJ1aCTEPHOM aHAJIU3E.
6. Mepbl 6J1M30CTH B KJIACTEPHOM aHAJIM3E.
7. Anroputm K-means
8. AJITOPUTM HEPAPXUUECKON KIIaCTEPU3ALIUN
9. JIoOCTOMHCTBO M HENOCTATKHU KJIACTEPHOIO MOJIXO0A.
10. OcobeHHOCTH TeMaTHYeCKOTO MOAeIMpoBanus. Llenp nmpumMeHeHus TeMaTH4ecKo-
r0 MOJICJTUPOBAHUSI.
11. JlocTOMHCTBAa U HEJOCTATKA TEMATUUYECKOTO MOJAEITUPOBAHUA.
12. Cytb metona Haumenbinux kBaaparoB (MHK). Ilens npumenennst metona MHK.
13. Cytb moaenu ckonb3smero cpeadero (MCC). Henu npumenenus CC.
14. Cyts monenu bpayna (MB). Llenu npumenenus Mb.
15. Ipuniun BeIOOpa aIeKBaTHOW MOJIEH B MPOTHO3UPOBAHUM.
16. Llenb mpuMeHEHUs PErPECCUOHHON MOJIEIIH.
17. CyTb perpeccuoHHON MoAeNHU (CMBICT KOA(DPHUITMEHTOB perpeccun).
18. Buasl perpecCHOHHBIX MOJETIEN.
19. JIocTOMHCTBA M HEJOCTATKHA PETPECCUOHHBIX MOJIENIEH.
20. OcoOEHHOCTH CETEBOT0 aHAIN3A.
21. CyTb IpUMEHEHHSI CETEBOIO AHAJIMN3A.
22. IloHsiTHE O HEMPOHHOMW CETH.
23. OcoOeHHOCTH HEHPOHHOT'O MOAECIUPOBAHUS.
24. JlocTOMHCTBA M HEAOCTATKA HEUPOHHOT'O MOJICJIMPOBAHMSL.



TunoBble BONPOCHI U MPAKTHYECKHE 33[aHUS IJISI KOHTPOJIS OCBOCHHBIX yMe-
HUI:

1.Kak npeobpazoBanue bokca-Kokca ynmydiiiaeT kauecTBo MOJIeu?

2.B yem oTnmume MeXIy MCKYCCTBEHHBIM WHTEJUIEKTOM, MAIIMHHBIM OOyYCHHEM
Data Science

3.B yeM pazHuIa Mexay JTUHEHHOMN U JIOTUCTUYECKON perpeccruei

4 Kak BbIOpaTh 4MCiIO K 1711 anroputma kiacrepuzaiuu "merona k-cpennux"

5.Kak ObI BBl CIIpaBWJIMCH C pa3HbIMU (pOpMaMU CE30HHOCTH MPU MOJACIUPOBAHUU
BPEMEHHBIX PSAIOB?

6.KiactepHblil aHanmu3 B CECrMEHTUPOBAHUHU PBIHKA, MPOOJIEMbI MPUMEHEHHS U X
pelieHre ¢ MOMOIIbIO (haKTOPHOTO aHAIH3a.

7. CerMeHTHpPOBaHUE PHIHKA: OOBEKTH CETMEHTUPOBAHUS PHIHKA, IIEPEMEHHBIC CET-
MEHTUPOBAHUE PHIHKA, JAHHBIE JJIs1 CCTMEHTUPOBAHUSI PhIHKA.

8. Mepbl cx0/1CTBA U PACCTOSIHIE MEXKAY NOTPEOUTEIISIMH TPU CETMEHTUPOBAHUHU
PBIHKA C IPUMEHEHNEM KJIACTEPHOTO aHanu3a. KinactepHbiil aHanms.

9. BaxxHOCTH TIEpEeMEHHBIX CETMEHTHUPOBAHUS PHIHKA .

10. Knactepsl moTpeduTeneit 1 KIaCTEPHBIN aHATU3.

11. KnactepHblif aHaIM3 U MaTEMAaTUYECKUE XapaKTEPUCTUKU KiacTepa.

12. Meroapl KIAaCTEPHOTO aHAJIM3a CIHOPHBIE OOBEKTHI U MEpPEKphIBAIOIIUECS Kila-
CTEPHI .

13. CermenTupoBaHK€ PhIHKA U (DAaKTOPHBIN aHAU3.

14. ®dakTopHBII aHANW3 U KJIACTEPHBIM aHAJIN3 MCIOJIb30BAaHUE MPU CHKATHH UHPOP-
MalHH.

15. ®yHKIMY MOJIE3HOCTH U CETMEHTUPOBAHUE PHIHKA.

16. CermeHTHpOBaHUE PHIHKA U MPOOGUITH MOTPEOUTENS U3 CErMEHTa PhIHKA.

17. BnusHue nepeMe HHBIX CErMEHTUPOBAHUS PBhIHKA Ha PE3YJbTaThl MIPUMEHEHHUS
KJIACTEPHOr0 aHaJIn3a.

18. Tlo3urmmonnpoBaHue TOBAapOB 151 PEMO3UIIMOHUPOBAHUE OpEHJIOB.
Peno3uiinoHupoBanre U CErMEHTUPOBAHUE PHIHKA.

19. Crparernyeckuii HIOTEHIIMAT CETMEHTOB PHIHKA.

TunmoBbIe KOMILIEKCHBIE 3aJaHHUSA 1JI KOHTPOJIS IPHOOPETEHHbIX BJIACHUI:
1. Knaccudukanusa nuacrpymentoB Data Mining

2.IlporpammHuoe obecnieuenue Data Mining asist morcka acCOIMaTUBHBIX MPaBUI
3.IIporpammHoe obecnieueHre AJisl peleHus 3aa4 KJIacTepru3aluy U CerMEHTaluu
4 TlporpaMmMmHOE obecrieueHue Jisl perieHus 3a1a4 Kiaaccupukamm

5.IIporpammuoe obecnieuenne Data Mining aJig pelieHust 3a/1ay OLUEHUBAHUS U TIPO-
THO3UPOBAHUS

6.Uuctpymentst Data Mining. Cuctema PolyAnalyst
{.AJITOPUTMBI KJIaCTEPU3ALIUU

8.AnropuTMBI KiaccupuKaIuu

9.ANIrOpUTMBI acCOIUAITAN

10.Mopynu TEeKCTOBOrO aHan3a
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11.Buzyanuzarusi.

12. TTporpammusie npoaykTsl u cucteMa STATISTICA
13. CpeactBa ananuza STATISTICA

14 Nuctpymentst Oracle

15.ITporuo3upyromnue MoAeIu

16.Ananmurrueckas iardgopma Deductor

3. OuneHka ypoBHsI C(HOPMHUPOBAHHOCTHM KOMIIOHEHTOB JUCHUILIMHAPHBIX
KOMIIeTeHI M

[Ipu ouenke ypoBHS CHOPMUPOBAHHOCTH AUCIUIUIMHAPHBIX KOMIIETCHIIMM B
paMKax BBIOOPOYHOTO KOHTPOJISI MPHU SK3aMEHE CUUTACTCS, YTO NOAYUEHHAS OYeHKA
3a KOMNOHEHM NPoeepseMoll 8 buleme OUCYUNTUHAPHOU KOMIemeHYuu 0600uaemcs
Ha COOMEemcmeyowuil KOMNOHEHM 8CeX OUCYUNTUHAPHLIX KOMNemeHyul, opmu-
DPYembvix 8 pamKax OaHHOU Y4eOHOU OUCYUNTIUHDL.

OO6mias oneHka ypoBHS CHOPMUPOBAHHOCTH BCEX AUCHMUILIMHAPHBIX KOMIIE-
TEHIIUW TTPOBOJUTCS MTyTEM arperupOBaHUs OIEHOK, MOJYYCHHBIX CTYJICHTOM 3a Ka-
KIBIA KOMIIOHEHT (DOPMHUPYEMBIX KOMIIETEHITUH, C YIETOM PE3yJIbTaTOB TEKYIIIETO U
pyOEXKHOTO KOHTPOJISI B BUJE MHTETPaIbHON OIleHKHU Mo 4-x OanmipHOM 1mikane. Bee
PEe3yNbTaThl KOHTPOJISA 3aHOCATCS B OIEHOYHBIN JINCT M 3aIOJIHSIOTCS IPETo/iaBaTe-
JIEM TIO UTOTaM MPOMEKYTOYHOM aTTECTAIUH.

dopMa OIIEHOYHOTO JINCTa U TPEOOBaHUS K €ro 3al0JIHEHUIO TIPUBEACHBI B 00-
mer yactu @POC MarucTepckon MporpaMmel.

[Tpu hopmupoBaHUK UTOTOBOM OLIEHKH NMPOMEKYTOYHON aTTECTALlUU B BHUJIE DK-
3aME€Ha HUCTOJb3YIOTCA CIEAYIOIINE KPUTEPHU:

03 =0.5*039 + 0.3*O3PT +0.2*O3T,

rae O3 — obmiast orieHka ypoBHs chOpMUPOBAHHOCTH 3HaHMK, O3 — OlICHKA 3HAHUM
npu oTBeTe Ha Ouyer sk3amena, O3PT — cpenHsst oleHKa 3HAHUM MPU PYOSIKHBIX
tectupoBaHusax, O3T — olieHKa 3HaHUI NPU TEeKylIeM KoHTpoJe. (Bce onienku no 4-x
OanpHOM mKane 2,3,4,5.)

OY=0.2*0OVJI+0.3*OYU + 0.5*0VY D3,

rae OV — oOmas oreHka ypoBHs chopmupoBanHoctu ymenuit, OYJI — onienka yme-
HUW 10 UTOTAM 3amuThl JabopaTopHbix pador, OV — oleHKa yMEHHI MO0 UTOraM
cnauu ’k3ameHa, OYU - olieHKa yMeHHUI M0 UTOraM WHIWBUAYAJIBHOTO 3aIaHuUS.

OB= 0.2*OBJI +0.3*OBHU+ 0.5*OB3,

rne OB — o06mias omenka ypoBHs chopmupoBanHoctu Bianenuii, OBJI — orenka
BJIQJICHUM IO MTOraM 3aIlUThl JJabopaTopHbIX padoT, OBD — oneHka BiajeHU# Mo
uToraM ciauu sk3amena, OBU - onieHka BiIaJeHH 110 UTOraM MHIWBUIYaJIbHOTO 3a-
TAHUSL.

®opmyna nepecuera O3, OY u OB B UTOTOBYIO OIIEHKY:
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HUrorosas orteuka = 0.4*OB + 0.3*0OVY + 0.3*0O3



