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1. e OCBOEHMS AMCIMIIHHBI

[lenbi0 OCBOEHWsSI TUCHHUILIMHBI SBJISETCS M3ydeHHE TEOPETHYECKMX ACIEKTOB TeXHOJOrnu Data
Mining, noxydeHHe NPaKTUYECKUX HABHIKOB IO HMCIIOJIb30BAHUIO WHCTPYMEHTAJbHBIX cpeicTB Data
Mining, dopmuposanue npodeccuonanpubix (ITK-1) kommereHIwi, HEOOXOAMMBIX JUIS OCYIIECTBIIE-
HUS IPO(hEeCCHOHAIBHOM JAEeSITEeTbHOCTH.

2. MecTo AMCUMIIUHBI B cTpyKType OIT

JlucuurinHa OTHOCUTCS K 4acTH MPo(deCcCHOHAIBHOTO UKIa, POPMUPYEMOI y9acTHHKaMH o0Opa-
3oBaTenbHBIX oTHOIIeHU#H (B1.B.07).

W3ydeHnio JaHHOW NUCUUIUIMHBI JOJIKHO MPEIIeCTBOBATh OCBOCHHE AUCUUILTUHBI «SI3BIKH MPO-
TPAaMMHUPOBAHUS» JIJIs1 BOZMOXXHOCTH MPOrPAMMHON pean3aliy 3a/1a4.

Jl1st oOcBOGHMSI TaHHOW JUCITUTITMHBI 00YUYaIOIUNCS TIOJDKEH:

3HaTh OCHOBHBIE MOJIOKEHUS U KOHUEMIUN TPUKIATHOTO U CUCTEMHOTO NMPOTPaMMUPOBAHUS, ap-
XUTEKTYpbl KOMIIBIOTEPOB U ceTell (B TOM YHCIie U TJI00albHBIX), COBPEMEHHBIE S3BIKH MPOTrPaMMHPO-
BaHMsI, TEXHOJIOTUH CO3JAHUS U SKCIUTyaTalluy MPOTPAMMHBIX MPOAYKTOB M MPOrPAMMHBIX KOMILJIEKCOB.

YMeTh UCT0Ib30BaTh UX B IPO(ECCHOHATBHOM JeSTEIbHOCTH.

Nwmets npakTuueckue HaBbIKK pa3padoTku 110.

3. [InanupyemMsle pe3yJbTaThl 00yUeHHs MO TUCHHUILINHE

3.1. Komnerenuuu, GOpMUPOBAHNIO KOTOPBIX CIIOCOOCTBYET AUCHUIIHHA

[Ipu ocBoeHMU AUCHUILTUHBI POPMUPYIOTCS CIEAYIONINEe KOMIETEHIIMH B cooTBeTcTBHM ¢ PI'OC
BO no nanHoMy HampaBJIEHUIO MMOJTOTOBKH:

a) npodeccuonansusie (I1K):

[1K-1. CriocoOeH mpuMeHATh B HAYYHO-UCCIIE0BATEIHCKON ICSITEIIbHOCTH 3HaHUs B 00JIaCTH Ma-
TEMAaTUKU U (WIM) KOMIIBIOTEPHBIX HAYK.

3.2. IlepeyeHb MIAHUPYEMBIX Pe3yabTATOB 00yYeHUs MO JUCHUIJINHE, COOTHECEHHBIX € WH-
JMKATOPAMHU J0CTHKeHUsI (POPMHUPYEeMbIX KOMIIETEHIU

B pe3ynbrare ocBOeHUS AUCIUILITUHBI 00YYaIOIIUIACS JTOTKEH:

OO06nanathk pacHIMPEHHBIMU 3HAHUSIMH, MOJTYYECHHBIMH B 00JIACTM MaTEMaTUKH U (WJIM) KOMITbIO-
tepHbIX Hayk (I1K-1.1).

YMeTh NpUMEHSTh MOTYYeHHbIE 3HAHUS MPH PEIIeHWH CTaHJAPTHBIX 3a7lad B COOCTBEHHOW Hay4-
HO-HUcclenoBarebckoi aesrenbaoctu (1TK-1.2).

HmeTh mpakTU4eCcKuil OMbIT HAyYHO-UCCIIET0BATENbCKOM AEITETbHOCTH B 00JaCTH MaTeMAaTUKHU U
(unu) kommbroTepHbIX Hayk (ITK-1.3).

4. O0beM u coep:KaHNe TUCHUNINHBI
OO0BbeM TUCIMILIHHBI COCTaBACT 4 3aueTHbIC eAuHMII (144 akageMUIecKHX Jaca).

4.1. ConepxaHue TUCHHUIJIMHBI M0 pa3aejiaM (TeMaM), COOTHECEHHOE C BHAAMH M TPY/JI0€eM-
KOCTHI0 3aHATHIH JTEeKIIHOHHO-CEMHUHAPCKOI0 TUIIA

OO0beM MHOW KOHTAKTHOM pabOThI M CaMOCTOSITENBHON pabOThI 00YUYAIOMIETrocs MO TUCIUIUINHE
yKa3aH B yueOHOM TUTaHEe 00pa30BaTEILHON MPOTPaMMBEI.
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Ne Bunel 3anaruii, nx DopMBI TEKYILIETO
/1 Paznensr (TeMbl) = 00BEM (B ak.uacax, 10 04- KOHTPOJI yCTIEBAEMOCTH (1o
JIACIUATUIAHBI 3 HOH (opme 00ydeHMs) OYHOM popMe 00yUIeHHS)
=
8 3aHATHA 3ansaTHA Cce- .
JICKLMOH- MHHAPCKOTO DopMBbI TPOMEKYTOTHOH at-
HOT'O TUIIa THUIIA TECTalluu
1. | OcHoBuble nmonsaTus Data Mining 7 6 4
2. | Bagauu Data Mining 7 30 28
HUrtoro 3a cemectp: 36 32 DK3aMeH
Htoro no gucuuIuinHe: 36 32

4.2. Pa3BepHyTO€ ONHCAHUE COEPKAHUS TUCHUILIAHBI M0 pa3aeiaM (TeMam)
1. IMousTue Data Mining
2. Yto Takoe maHHbIE?
Habop nanHbIX U ux arpulyToB
N3mepenus
I xans!
Tumbl HAOOPOB TaHHBIX
Jla"HbIe, cocTOsIIUE U3 3alucen
['padpuaeckue nanHbIC
XuMHYeCKHE JaHHBIC
®dopMaThl XpaHEHHS TaHHBIX
ba3bl qanHbIX. OCHOBHBIE MOJIOXKCHHUS
Cuctemsl ynpasneHus: 6azamu nanabix, CYB/]
Knaccudukanus BU0B TaHHBIX
MeTtananHbie
3. 3agauu Data Mining. Mudopmarus u 3HaHuSA
3amaun Data Mining
Knaccudukanus 3anag Data Mining
CBs13b OHATHIA
OT naHHBIX K pEIIEHUAM
Ot 3a1a4M K MPUITOKEHUIO
Wndopmarnms
CgoiicTBa nH(OpmMaIuu
TpeboBanus1, mpeabsBiIsieMble K HHPOPMALUU
3HaHusAg
ComnocraBnenue u cpaBHeHHE NOHATHH "uHpOpManus", "nanneie", "3Hanue’
4. 3agaun Data Mining. Knaccudukanus u kmactepuzarus
3anaua KinaccupUKau
[Ipouecc kmaccudukarmm
MeTtoib1, TpUMEHSIEMbIE IJIsl peHIeHUS 3a1a4 KIacCuPuKauu
TouHOCTB KITaccu(uKau: OIeHKa YPOBHS OIMIMOOK
OrnenuBanue Ki1accuGpUKAITMOHHBIX METOIOB
3agayva KiacTepu3aluu
OreHka KauecTBa KJIacTepu3aiuu
[Iponecc knactepuzanuu
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[IpuMeHeHue KIacTepHOro aHaau3a
5. 3agaun Data Mining. [Iporao3upoBaHue 1 BU3yaTu3aIus
3aaya MpOrHO3UpPOBaHUS
CpaBHeHue 3a71a4 TPOrHO3UPOBAHUS U KiIacCU(UKALIUU
[Iporuo3upoBanue U BpeMEHHbIE PSI/IbI
TpeHna, Ce30HHOCTh U LUK
To4HOCTB TPOTHO32
Buasl mporao3os
Mertozsl IPOTHO3UPOBAHUS
3agava BU3yaIM3aluu
6. MeTo/b! Kaccu(pUKauy U IPOTHO3UPOBaHUs. JlepeBbs perieHui
[IpeumyiiecTBa 1epeBbEB PEHICHUI
[Iporecc KOHCTpyHUpOBaHUs AepeBa pelCHUM
Kputepuii pacuienienus
Bonbioe nepeBo He 03HAYaET, 4TO OHO "moaxoasee”
OcTaHOBKa MOCTPOEHUS IepeBa
CoxkpallieHue epeBa WM OTCEUEHUE BETBEN
AJITOpUTMBI
Anroputm CART
Aunroputm C4.5
Pa3paboTka HOBBIX MacIITaOUPYEMBIX aITOPUTMOB
7. Metoasl kmaccuukanuu ¥ MPOTHO3UPOBAHUA. METOT OMOPHBIX BEKTOPOB. Metox "Onmmkai-
mrero cocena”. baiiecoBckas kinaccupukanus
Meto 1 OOpHBIX BEKTOPOB
Jluneitnbiit SVM
Merton "6mmkaiiero cocena" UM CUCTEMBI PACCYKICHUM HA OCHOBE aHAJIOTHYHBIX CITy4acB
[Ipeumyiiecta meTona
Henocrarkn meTona "onmxkaiimero cocena"
Pemenue 3amaun kinaccuuKaiu HOBBIX 00BEKTOB
Pemmenue 3a1aun mporHO3UpPOBaHUS
Orenka napamerpa k MeTogoM Kpocc-mipoBepKU
baitecoBckas kiaccudukanms
BaiiecoBckas ¢puinbTpanus o ciioBam
8. Metons! kitaccuukanuy ¥ MporHo3upoBanus. HelipoHnusie cetn
DneMEHThl HEMPOHHBIX CeTeN
ApXUTEKTypa HEHPOHHBIX CeTEH
OOyuenue HEHPOHHBIX ceTel
Mopenu HeUpOHHBIX CeTen
IIepcentpon
[Iporpammuoe obecrieueHne 11t padoThl ¢ HEHPOHHBIMU CETAMHU
Knaccudukanus HepoHHBIX ceTeit
[TonroroBka JaHHBIX 7151 O0yUYEHUS
Br160p CTpyKTYpbI HEHPOHHOH CeTn
Kaptel Koxonena
Camoopranmsyromuecs kaptol (Self-Organizing Maps, SOM)
3agauu, pemraempie mpu nomonu kapt Koxonena
OO6yuenne cetu Koxonena
9. Meroapl Ki1acTepHOTo aHanu3a. Mepapxudeckue MeToabl
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Hepapxudeckre METOIbI KIACTEPHOTO aHAIH3a
Mepsl cxoncTBa
MeTtoibl 00beTUHEHHS WITH CBSI3H
10. Metons! knacTepHOTo aHaiau3a. tepaTUBHBIE METOIBI.
Aunroputm k-cpeanux (k-means)
OnucaHue aaropuTMa
[IpoBepka kauecTBa KiIacTepu3aluu
Anroput™m PAM ( partitioning around Medoids)
[IpenBapuTenbHOE COKpAICHHE PA3MEPHOCTH
DaKTOpHBIN aHAIN3
WreparuBHas knacrepuszanus B SPSS
IIponecc knacTepHoro anan3a. PekoMeH1yeMble dTarbl
CHoXHOCTH | MPOOJIEMBI, KOTOPBIE MOTYT BOSHHKHYTh MIPH MPUMEHEHUH KIACTEPHOTO aHaJH-
3a
CpaBHUTENBHBIN aHATTN3 UEPAPXUUECKUX M HEUEPAPXMUECKUX METOJOB KJIACTEpHU3AIIN
HoBble anroputmsl 1 HEKOTOPbIE MOIU(UKALIMY aITOPUTMOB KJIaCTEPHOTO aHAIHM3a
Anroputm BIRCH (Balanced Iterative Reducing and Clustering using Hierarchies)
Anroputm WaveCluster
Anroputm CLARA (Clustering LARge Applications)
AnroputMmsbl Clarans, CURE, DBScan
11. MeToapl mOMCKa aCCOIMATUBHBIX MPABUII
Yacro BcTpevaromuecs NpuiIoKeHUs ¢ IPUMEHEHUEM acCOIIMaTUBHBIX MPaBUI:
BBeneHue B accollMaTUBHBIE MTPaBUIIA
Yacrto BcTpevaroniuecs mabioHbl WM 00pasiibl
[Honnepxka
XapakTepUCTUKH aCCOIIMATUBHBIX MPaBUII
['paHuIbl MOANEPKKH U JOCTOBEPHOCTH aCCOIIMATUBHOTO MIPABHIIA
MeTo1p1 TOMCKa acCOIMATUBHBIX MPaBUIT
PazHoBuaHOCTH anroputma Apriori
AprioriTid
AprioriHybrid
12. CiocoObI BU3yaJIbHOTO MPECTABICHUS JaHHBIX. MeToIbl BU3yaTu3aiu
Busyanuzanus nactpymentoB Data Mining
Busyammzanusa Data Mining moaeneit
Mertobl BU3yanu3anuu
[IpencraBienne JaHHBIX B OJHOM, ABYX M TPEX U3MEPEHUSIX
[IpencraBnenue qaHHBIX B 4 + U3MEPEHUIX
[TapannenbHble KOOPIUHATHI
"JIuna Yepuona"
KauecTBo BH3yanuzanuu
[IpencraBneHre MPOCTPAHCTBEHHBIX XapaKTEPUCTHK

5. O0pa3oBaTesibHbIE TEXHOJIOTHH

[TepeveHp nH(GOPMAIIMOHHBIX TEXHOJIOTHH, HCITOJIL3YEMBIX IIPH OCYIIECTBICHUN 00pa30BaTEIbHO-
To mponecca nmo JUCHUINIMHE: TCXHOJIOTUU CMCIIAaHHOI'O 06yquH;1, TCXHOJIOTHA BU3yaJIM3allu, UHTC-
paKkTHUBHBIE HHPOPMAIIMOHHBIE TEXHOJOTHUH, TEXHOJOTHUS AaKTHBHOTO (KOHTEKCTHOTO) OOy4YeHHs, TeX-
HOJIOTHUA HpOGHeMHOFO OGy‘IGHI/I}I, TCXHOJIOTHA Pa3BUTUA KPUTUICCKOI'O MBIITJICHHA.
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6. YueOHO-MeTOAHYECKOE 00ecTieYeHre CAaMOCTOSITeJIbHO padoThl 00y4ammMxcst

CamocrosiTenbHast paboTa CTYACHTOB OCHOBBIBACTCS Ha MPOPAaOOTKE JIEKIMOHHOIO Marephaia u
HOATOTOBKE K 9K3aMeHy. KOHTposib KauecTBa M3y4eHHs MaTepHaia OO0y4alOlIMMCS OCHOBBIBACTCS Ha
IPOBE/ICHUU YCTHOTO AK3aMEHa 110 N3y4YCHHBIM Pa3zeiaM JUCIHIUTNHBL.

[Ipeamnonaraercst Takke BBHINIOJIHEHHE JTAOOPATOPHBIX PadOT, 3aKIIIOYAIONIMXCS B pa3paboTKe mpo-
IPaMMHBIX CHCTeM. 3aJaHus sl J1a0OpaTOpHBIX padOT pa3MENIaloTCs IPernojaBaTeiieM B CHCTEME
«Mot# yHuBepcuteT» https://uni.ivanovo.ac.ru. KoHTpoib kauecTBa BBIOJHEHUS 1a00paTOpHBIX padoT
00YYarOIMMCsI IPOBOJIUTCS ITyTEM YCTHOM Oece/Ibl C MPeroaBaTelieM 110 BBITOTHEHHBIM 3aJaHUSM.

7. XapakTepHCTHKA OLEHOYHBIX CPeICTB [JIfl TeKyLero KOHTPOJIsl ycneBaeMoCTH U Mpome-
JKYTOYHOM aTTecTalluM 00y4alOUIUXCS N0 AUCHUNINHE

[To utoram oOydeHHsI MPOBOAMUTCS YCTHBIM dKk3aMeH. Bompockl k 3x3ameny npuseneHsl B [Ipuio-
JKEHUH 2 K HACTOAIIEH paboueil mporpamme.

Kputepun OLEHKH K 3K3aMEHY: «OTIMYHO» — MOJIOKUTENIbHBIA OTBET HAa TPHU BOIIPOCA U3 TpeEX,
NPUBEJCHHBIX B OMJIETE; «XOPOIIO» — MOJOXKHUTEIbHBIM OTBET, COACpXKAIUi HEOOJNbIINEe HETOUHOCTH
WM HEI0YEThl, Ha TPU TEOPETUUYECKUX BOMPOCA U3 TpeX, MPUBEICHHBIX B OUJIETe, BO3MOXKHO, C HErpy-
OBIMU OIIMOKAMHU; «yTOBJICTBOPUTEIHLHO» — TOJOKUTEIBHBIN OTBET HA JIBa U3 3aJaHHBIX TPEX BOIPO-
COB, BO3MOKHO, C HETPYOBbIMU OIIMOKaMH; «HEYAOBIETBOPUTEIHHO» — HET MOJIOKHUTEIHLHOTO OTBETA 1O
KpaifHell Mepe Ha JiBa BOIIPOCa U3 TpeX B OHIIETE.

8. YueOHO-MeToAUYeCKOe U HH(POPMAIHOHHOE 00ecTieYeHUe U CHUTLTHHBI

OcHOBHas uTeparypa:

1. 3amsatuH, A.B. UHTemekTyanbHbiil ananu3 qaHHbiX / A.B. 3amstur ; MuHHCTEpCTBO 00pazo-
BaHusA M Hayku Poccutickoit ®enepannu, HanmonansHbIA Uccaeq0BaTENbCKUM TOMCKII rocyaapCTBEH-
HbIl yHUBepcuTeT. — Tomck : M3narensckuit [Jom Tomckoro rocynapcTBeHHOro ynuepcurera, 2016. —
119 ¢ : Tabm, r1pad., cxem. — Pexum gocryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=464472

2. Hectepos, C.A. NnTemiekTyanbHbIi aHam3 naHHbiX cpeactBamu MS SQL Server 2008 / C.A.
Hecrtepos. — 2-e u3n., ucnp. — Mocksa : Hanmonaneusiit OTkpbiThiil YHUBepcuter «MHTYUT», 2016. —
338 C. : WL - Pexum JIOCTYTIA: 10 IIOIINCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=429083

3. Kpyrukos, B.H. Ananu3 nanueix / B.H. Kpyrukos, B.B. Memeukun ; MunuctepcTtBo o6paso-
BaHMs U Hayku Poccuiickoit @enepannu, epepanbHoe TOCYAapCTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE
yupexJieHue BbICIIEro npodeccuoHaibHOro oopazoBanus «KemepoBckuii rocyjapcTBEHHbIN YHUBEPCH-
te». — KemepoBo : KemepoBckuii rocynapcTBeHHbIN yHUBepcuTeT, 2014. — 138 c. : nn. — Pexxum noc-
tymna: o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=278426

JononHuTenpHas IuTeparypa:

Pecypcol nHpOpMaIIMOHHO-TENIEKOMMYHHUKAITMOHHOU ceTn «HTepHeT»:

Texuuueckas gokymenTanus https://docs.microsoft.com/ru-ru/

Cucrema »5SIEKTPOHHOM TMOAJEPXKKM 0Opa3zoBaTenbHOro rmporecca «Moil  yHUBEpPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccuonanpubie 6a3bl TaHHBIX U HHPOPMAITMOHHO-CIIPABOYHBIE CHCTEMBI:

ObC «YHuBepcureTckas oubmnoreka oHmain» Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

Dnextponnas oubnmoreka MBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Dnexrponnsiii kataror Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek
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[IporpammHoe obecniedenue: omnepanuonHas cucrema Microsoft Windows, maketr opuCHBIX Tpo-
rpamm  Microsoft Office u(unm) LibreOffice, unrepner-6paysep Microsoft Edge wu(ummm) Yandex
Browser, pexakrop ucxoxnoro koga Visual Studio Code.

9. MaTepuajibHO-TeXHHYECKOE o0ecnevyeHne T CIUIIMHBI

YueOHbIC ayAUTOPUU:

- JUTSl IPOBEACHMSI 3aHSATUH JICKIIMOHHOTO THITA ¢ KOMILJIEKTOM CIICIIMATU3UPOBAHHON yueOHOH Me-
0 U TEXHUYECKUMH CPEICTBAMH OOY4YEHUs, CIYKAIUMH JUTsl TIPEAOCTaBICHUs] yaeOHON MH(pOopMa-
UM OOJIBIION ayTUTOPUH;

- 1711 TPOBEJICHUS 3aHATUN CEMUHAPCKOTO THUIA, KOHCYJIbTAIMI, TEKYIIEro KOHTPOJIS U IPOMEKY-
TOYHOM aTTeCTAllMU ¢ KOMIUIEKTOM CHEIUAIN3UPOBAHHON Y4eOHOW MeOeu U TeXHUYECKUMH CPEICTBa-
MU 00yYECHUS.

[Tomemenne st CaMOCTOSTENILHON PaOOTHI, OCHAIEHHOE KOMILIEKTOM CHEIHATU3HpPOBAHHON
yaeOHON MeOenu, KOMITBIOTEPHOW TEXHHUKOW ¢ BO3MOXKHOCTBIO TMOAKIIOUEHUs K ceTu «HTepHeT» n
obecnieuenneM aocryna B DMOC.

JleMoHCTpanMoHHOE 00O0pYy/IOBaHUE U Y4eOHO-HAIISIHbIE MOCOOUS Ul 3aHATUN JIEKIHOHHOTO
TUMA, OOECTICUNBAIONINE TEeMATUUYECKUE WILTIOCTPAIMH: TMPE3CHTAINH, BHICOMATEPUAIIBI, TAOJUIBI H
CXEMBbI, BU3YAIM3UPYIOIINE JIEKIIMOHHBIA MaTepHal, JeMOHCTPallMOHHbIE 00pa31bl HAMMCAHUS KOMITbIO-
TEPHBIX MPOTPAMM.
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ABTOP(BI) paGoyeii NporpaMMbl AMCHMILIMHBL: 1o1eHT Kadeapsl UT u npukinanHoii MaTeMaTH-
KM, KaHAUAAT 3KkoHOMU4Yeckux Hayk Ctenosuu-lIBerkoBa I'.C.

[Iporpamma paccmMoTpeHa M yTBEepXkKAeHa Ha 3acedaHuu Kadenpsl HHPOPMAITMOHHBIX TEXHOJIOTHMA
Y MPUKJIAJHON MaTEMATUKHU

« 30 » aBrycta 2021 r., mpotokoia Ne 1

[Iporpamma oOHOBIIEHA

IPOTOKOJI 3aceaHus kadenpsr No 1 oT «_1 » ceHTs0ps 2023 r.
CornacoBaHo:
e
PyxoBoaurens OI1 i b Typrun J1.B.
~  (mommuce)

[Iporpamma ob6HOBICHA

MPOTOKOJ 3acenanus kadeaps Ne 0T « » 20 1.
CormnacoBaHo:
PykoBoautens OII Typtun J1.B.

(moanuce)

[Iporpamma ob6HOBICHA

MPOTOKOJ 3acenanus kadeaps Ne 0T « » 20 1.
CormnacoBaHo:
PykoBoautens OII Typtun [1.B.

(Toxnuce)
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