MunucTepCTBO HayKu U Bsicniero obpasosanus Poccuiickoi Depepauny
DenepanbHOe TOCYHAPCTBEHHOE aBTOHOMHOE 06pa30BRaTENBHOE YUPENICHHE
BeICINErO 00pa3oBanKy

«llepmckuii BAKHOHAJNBHBIN HCCIe 0BaTENbCKHHT
HOJHTeXHUYECKHH YHHBEPCUTET)

YTBEPXKIAKO
PyxoBoauTesns NpOTrpaMMBl ACTIHPAHTY DI

¥

P.A. QaitzapaxManos
H3.H., npoq) sapexyrommit kadenpoit UTAC

«7E pu O3 » 2022 r.

Pabouasa nporpaMma JHCHMIUIHHBI IO pOrpaMMe aclHPaHTYPbl

«MHaTennexkTyanbHbii ananu3 pandbix (Data Mining)»

Hayunan cnenMaibHOCTS 2.3.8 Mudopmaruka 1 HHOOPMAUMOHHBIE IPOLECCHE
Hanpasaernocts (npoduas) nporpammer  Mndopmarnka 1 nEGOPMAIMOHHBIE OPOLECCH
ACHHPAHTY PbI

Brimyckarwwmasn(ne) kadenpa(sr) HrudopmMaunoHHble TEXHONOTHH U
aBTOMaTHINPOBaHHKE cHeTeMel (ITAC)

Popma obfyuenus Ounas

Kype: 2 Cemecrp (bi): 4

Buxer koaTpONs ¢ yrazanmem cemecTpa:
Javer: 4

Hepms 2022



, 1. O6mue moJioskeHust

Pabowas mporpamma nucnuiumHbl «HTENNEKTyanbHbI aHanu3 naHHbix (Data Mining)»
pa3paboTaHa Ha OCHOBAHMH CJIEIYIOIIHMX HOPMATUBHBIX TIOKYMEHTOB!

[Tpuxa3z Munobprayku Poccum ot 20.10.2021 N 951 "O6 yrBepxaeHuH (eaepaibHbIX
rOCYyJapCTBEHHBIX TpeOOBaHUH K CTPYKType NIpOTrpaMM IIOATOTOBKM HAyYHBIX U HAy4HO-
IIEJaroTHYecKuX KaJpoB B aclUpaHType (aZbIOHKTYpeE), YCIOBHSAM HX pealu3aluy, CpoKam
OCBOEHMSI 3TUX IIPOrpaMM C y4€TOM pa3lIu4HbIX HopM 00ydeHusi, 00pa30BaTeNIbHBIX TEXHOIOTHH
U 0COOEHHOCTEH OTIEeNbHBIX KaTErOpUil aCITUPAHTOB (aIBIOHKTOR)";

- e TloctanoBnenwe  IlpaButenmsctBa ~ PD  ~ or  30.11.2021 N 2122
"O0 yrBepxkaeHun IlonoXeHHS O MOATOTOBKE HAYYHBIX W HAyYHO-IIEJarorHd4eCcKuX
KaJIpoB B aclIUpaHType (aABIOHKTYpE)";

e (CaMOCTOSTENbHO ycTaHaBIMBaeMble TpeOOBaHMS K  peaJu3yeMbIM IIpOrpaMmam
IIOArOTOBKM HAyYHBIX M Hay4HO-NIEJarOrd4yeckKux KaJpoR B acnupaHType I[lepmckoro
HaIlMOHAJBHOTO UCCIEIOBATENBEKOr0 NOMUTEXHIIECKOTO YHUBEPCUTETA;

e bBa30BHI IUTaH IO IPOrpaMMe aCIIUPAHTYPHI;

e [lacmopT Hay4HOM CHEHUATBHOCTH.

Iexs yueOHOH AUCHUTUTHHBI — JOPMUPOBAHUE KOMITJIEKCA 3HAHWH, YMEHWHA ¥ HAaBLIKOB B
obnacTu npakTudeckoro npuMenenus Data Mining.

12  MecTo y4e0HOH JUCHUILIHEBI B CTPYKTYpe 00pa30oBaTe/IbHOM NPOrpaMmbI

Jucnummna «MHTeeKTyansabii ananus nasHbx (Data Mining)» sBisercs 00s13aTenbHOR
JUCLUIIITHON 00pa30BaTeNbHOr0 KOMIOHEHTA [IJlaHa aCIIUPAHTA.

2. Hepeqeﬂb IVIAHHPY €MBbIX PE€3yJbTAaTOB Oﬁy‘leHPlﬂ o JUCUHUIVIHHE, COOTHECCHHBIX C
NJIAHHPYEMBIMH pe3yJbTaTaMH OCBOCHHUSA 06pa3OBaTeJIbHOi;l nporpamMmmal

B pesynbrate u3ydeHus NUCHHUIUIMHBI acIIMPAHT JOJDKEH HEMOHCTPUPOBAThH CIENYIOIIHME
pe3ynbTaThl:
_ 3HaTe:
— TOHSTHE UHTEJJIEKTYaJBHOTO aHaIM3a JAaHHBIX, KaK YacTH pPhIHKA WH(POPMAIMOHHBIX
TEXHOJIOTUH.
' YMern:
—  HCHOJIB30BaTh METOIOJIOTHIO IPUMEHEHHUS pa3fIMYHbIX HHCTpyMeHToB Data Mining.
Baanets:
—  npuéMamu OpakTUYecKoro npumenenus Data Mining.

3. CrpykTypa yqeﬁﬂoﬁ JHCHHILTHHBI IO BHAAM U ¢opmMaM ydeGHOoH padoThI
' ' Ta6muna 1

O6peM u BuIb yaeOHOH paboTs

F.N‘Q ILIL Bun yue6Hoi padoTel ( TPy Ao eMrneD:, 4 )
5 cemecTp ]

1 AynuropHas paborta 21 4(
B toMm uucne: ]

Jlexurm (J1) - j

r [Tpaxktuyeckue 3angTus (113) | 16 |
E KonTponb camocTosaTenbHo# padoTte! (KCP) 5 j
[ CamocrosrensHas padorta (CP) 51 J
( dopmMa UTOrOBOr0 KOHTPOJISE: ' 3auer J

4. CopeprxaHnue y4eOHOH UCHUIITHHBI
4.1. Conep:xanue pa3faesoB H TeM y4eOHOH U CIHUNITHHEI
Pazpnen 1. OcHOBBI HHTENIEKTYAJBHOI0 AHAJN3A JAHHBIX.
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I13 - 10 9, CPC —30 4, KCP - 3.

Tema 1. UHTeNIeKTyaILHOr0 AHAIHU3A AAHHBIX. :

IToussTHE MHTEIUIEKTYyalbHOrO aHauw3a JaHHbIX Data Mining, kak dYacThb pPbIHKa
nHGOpPMaANMOHHEIX Texuonoruii Habop manHbIX M ux arpudyroB 3azaun Data Mining OcHOBBI
aHaJIM3a JaHHBIX = g, e R :

Tema 2. MeToabI HHTE/UIEKTYAJIBHOT0 AHAJIM3A JAHHBIX.

Meroasl  MHTEIUIEKTYaIbHOIO — aHANW3a  JaHHBIX.  3ajadd  KjJaccHHKaluu |
pOrHO3UpoBaHus. JlepeBbs pernennii. Meron omopHbix BekTopoB. Meron "Onmkaiimero cocesia’
baiiecorckas kinaccudukanms. 3amaua kiyacrepusanuu. Anroput™ k-cpennux (k-means). ITouck
aCCOLMATHUBHBIX IpaBHI. 3a7auya BU3yanu3alluH.

Pasjien 2. IlpuveHenne HHTEIIEKTYaJIbHBIX TEXHOJIOMHH.

13- 64, CPC—21y, KCP - 2.

Tema 3. UHcTpyMeHTANILHBIE CPEACTBA AHAIH32 XaHHBIX. )

OCHOBHBIE. 3TallBl MHTEIUIEKTYaJIbHOIO aHanu3a. HCTpyMEHTaIbHBIE CPENCTBA aHaIM3a

nanHbX. [lpumenenne Data Mining mist pemmeHust 6usnec-3amad. Web Mining u Text Mining.
[Tprumenenne matplotlib.
4.2. JlepedeHb TeM MPAKTHYIECKHX 3aHATHIMA

Tabnuna 2
TeMmpl npakTHUecKuX 3auaTuil (13 nyskra 4.1)
Ne HaumenoBanue [Ipencrasienue
Howmep Tembr HaumenoBanue TeMpl
ILIL. OLIEHOYHOT' O OLICHOYHOTO
JUCIAIUTHHEI IPaKTHYECKOTO 3aHSTUS
CpeAcTBa CpencTBa
1 1 3amaun K1acCuGUKAIMA 1 Cobecenopanre. | Bompocsr 3(0)
IPOTHO3UPOBAHHUA. TeMaMm /pazzenam
JUCITUILIUHEL.
2 2 Meron "6nmxaitmero cocena” CobecenoBanue. | Bompock 110
TeMaM /pasjienam
JACIUTUIMHEL.
3 - Anroput™ k-cpennux (k-means). | CobecenoBanue. | Bompocsl o
' TeMaMm /paszenam
JUACTIMIUTHHBL

4.3. IlepedeHn TeM ISl CAMOCTOATENLHOM paGoThI ACIHPAHTOB
CamocrosTenbHas pa0oTa aCOHpPAHTOB 3aKJIFOYAeTCS B TEOPETHYECKOM H3YUCHUH
KOHKDETHBIX BOIIPOCOB H BBHIIIOJIHEHUU TBOPYECKHX 3aJIaHWH.

Tabnuna 3
TeMBI CaMOCTOSTENBHBIX 3aTaHUi
Ne | Homep Temsr Haumenopanue TeMsl HaumenoBanue IIpencrasienne
ILII. | JUCIHIUIHHEI CaMOCTOSITENNLHOM paboThI OLICHOYHOT'O OLIEHOYHOIO
CpencTBa CpecTBa
1 1 Web Mining u Text Mining ¢ | CobecenoBanue Bomnpock! o
nomowwto BeautifulSoup. TeMaM / pazzenam
JUCITUILIAHBI
2 2 Buszyanuzayus  accoyuamenwvix | Cobecenopanue Bomnpocer mo
npaguiL. TeMaM / pazzienam
JIACIIUIUIMHEI
3 3 3aoaua  knacmepusayuu  npu | CobecenoBanue Bompock! 1o
nomougu SOM. TemaM / pazzienam
JUCIUTIIAHBI




5. MeToauyecKne YKa3aHUA AJIA ACTTHPAHTOB 0 H3YYEHHIO THCIHTLTHHDI

Tlpr waydenmw gucimiuiHel «VHTenmexryansHbii aHamms paHHe (Data Mining)»
acypaHTaM [enecoo0pasHo BEITTONHATE CIEIYIOIINE PEKOMEH TAIIHI:

1. M3yyenue yaebHOM TUCITUILIAHE JOJAKHO BECTHCH CHCTEMATHHECKH;

2. Tlocne u3yweHus Kaxoro-mubo pasjena Ho y4eOHHKY WM KOHCIEKTHBIM MaTepraiaMm
PEKOMEHyeTCs TI0 IAMATH BOCIIPOM3BECTH OCHOBHBIE TEPMUHE], OIPEAEICHH, IOHATH pasnena,

3. Besg TeMaTuKa BOTIPOCOB, M3YYaeMBIX CaMOCTOATENBHO, 3afaeTcs npenojapatenem. M
e JAOTCS HMCTOYHUKM (B IEPBYIO OuYEpEedb BHOBH H3JaHHBIE B IIEPHOJUMYECKON HaydHOH
nuTeparype) [l Goliee NETaNbHOTO IOHMMAHRHS BOIIPOCOB, 03BYYEHHBIX Ha JIEKIHH; ‘

6. Ilepeyens yaedno-meTonm49eckoro, 6ubINOTeYHO-CIPABOYHOT0 H HHPOPMANHOHHOIO,
HH(OPMANHOHHO-CIPABOYHOI0 ofeciedeHus I paboThl ACHMPAHTA N0 JUCHUIIHHE

6.1. bubaunoreunnie GoHIbI ¥ GHOIHOTEIHO-CIIPABOYHBIE CHCTEMbI

. OJIIECTBO
bubanorpaguueckoe onucaHne IK3EMILISPOB B
Ne - (asmop, 3aznasue, 6ud U3OAHUA, MECMO, U3OAMENbEMEO, Gubmoreketrkadenpe;
200 U30AHUA, KOAUYECMBO CIPAHL) MECTOHAXOMKICHHE
. 3JIeKTPOHHBIX H3XaHui
1 2 3
1 OcnosHasg qaTeparypa
Conoseés M. A. BrrumciurensHas mareMarika Ha cMapTgoHaXx, 3BC «Jlans»
| | KOMMyHHMKaTOpax u HOyTOYKax ¢ MCHOJIB30BAHMEM IIPOrPAMMHEIX
cpex Python : y4ebnoe nocobue. - Canxt-Ilerepbypr [u np.l:
Jang, 2011.
5 Yybyxopa M. A. Data Mining : yueGHOe mnocobue / U. A. IbC «Jlanpy
Yyoykosa. - Mocksa: MTHTYUWUT, BUHOM. Jla6. snanuii, 2008.
2 JononuurebHas JHTEPATYPA
2.1 Yuebno-meToqu4ecKne, HayabIe U3AAHUS
Mertonel u momemu awamwza gaHHex: OLAP u Data Mining :
I | yaebnoe nocobue / A. A. Bapcersn [u np.]. - Canxr-Tlerepbypr: | - 3BC «Jlauby
BEXB-Ilerepbypr, 2004.

2.2 lepuopuueckne H3iaHus

I | He tpebyrorcs.

2.3 HopmaTnBHO-TeXHHYeCKHE H3NAHHSA

N

‘ He tpebyroTes. |

( 2.4 OpunuansHbie H3NAHUS

/ | He tpeGyrotcs. | . o |

6.2. Ilepedenns pecypcoB HHPOPMANHONHO-TEIEKOMMYHHKANMOHHON CeTH
«MHTEpHET

6.2.1. Wndopmanmmonnnie 1 WHGOPMATHOHHO-CITPABOYHBIE CHCTEMbI
1. Onexmponnas 6ubnuomexa Ilepmcrozo  HAYUOHANBHO20 — UCCREO08AMENBCKO20

RONUMEXHUYECK020 YHugepcumema [Onekmponnviii pecypc] : [nornomerxcmosas 6asza OanHwlx
neKmpoH. O0K., u30aH. 8 Hso-ee IIHHUIIY] / lepm. nay. uccred. nonumexn. yu-m, Hayu. 6-xa. —
- Iepmv, 2016. — Pesicum docmyna: http://elib.pstu.ru, c60600nwitl. — 3azn. ¢ axpana.
2. DOnexmpounno-6ubnuomeunas cucmema Hzdamenocmeo «Jlanvy [Onexmponnuiii
pecypc] - [nonHomexcmogas 6aza OGHHLIX | 3NEKMPOH. GEPCUU KH., JCYDH. NO ZYMAHUM.,
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obwecms., ecmecms. u mexu. naykam] / dnexmpon.-6ubn. cucmema «Hso-6a «Jlanvy. — Cankm-
ITemepbype, 2010-2016. — Pesxcum docmyna. hitp.//e.lanbook.com, no IP-adpecam xKomnvromep.
cemu Ilepm. nay. uccieo. NOTUMeEXH. yH-ma. —3azn. ¢ SKpana.

3. ProQuest Dissertations & Theses Global [Dnexmponnverii pecypc] : [nonnomexcmosas
6asa dannwix : OuUC. u dunnomubvie pabomvl HA UK. A3. no 6cem ompaciim snanus] / ProQuest LLC.
— Ann Arbor, 2016. — Peosxcum Oocmyna: http.//search.proquest.com/pgdtglobal/dissertations, no
IP-'a()pecaM kom'nbiomep. cemu Ilepm. Hay. uccned. nonumexH. yH-ma. — 3azii. ¢ IKPaua.

4. Onexmponnas 6Gubnuomexa Ouccepmayuti PI'B  [Onexmponnwii  pecypc]
[nonnomexcmosas 6aza OaHHBIX | 3NEKMPOH. 8epCuy OuUc. U agmopeg. Ouc. no 6cem Ompaciim
sHanua] / Dnexmpon. 6-xa Ouc. — Mockea, 2003-2016. — Peocum docmyna: http://diss.rsl.ry,
komnvromep. cemv Hayu. 6-xu Ilepm. Hay. uccned. nonumexu. yH-ma. — 3a2i. ¢ 3KPAaHa.

5.  Cambridge Journals [Electronic resource :@ noaHomexcmosas 0a3a OQaHHbIX
S/IEKMPOH. JICYPH. NO 2YMAHUM., eCmecms., U mexH. Haykam Ha awen. 53.] / University of
Cambridge. — Cambridge : Cambridge University Press, 1770-2012. — Peowcum Oocmyna:
_ http://journals.cambridge.org/. — 3azn. ¢ sxpana. 11.. _

6.  Cnpasounas Ilpasosas Cucmema Koucynomanmllnoc [Onexmpounwiii pecypc] :
[noanomexcmosas 6aza Oanublx NPABOBOL UHGOPM. | OOK., KOMMEHM., KH., cm., 0630pbl U Op. . —
Bepcus 4015.00.02, cemesas, 50 cmanyuu. — Mocksa, 1992-2016. — Peoicum Oocmyna:
Komnvromep. cemv Hayu. 6-xu Ilepm. Hay. uccned. noaumext. yH-ma. — 3azn. ¢ 3Kpana.

7. Onucande MaTepHAIbHO-TEXHHIECKOH 0a3bl, HEOOXOMMMOM I OCY I EeCTBIEHUS
00pa30BaTEeIbHOI'O IPOIECCA M0 JUCIMILIHHE

7.1. OcnoBHoe yaeoHoe 06opynoBanne. PaGodee mecTo aciupanTa.

Tabymuna 4
HanmenoBanue n mapka
obopynoBanus (cTeHaa ®opma npuobperenns / BIageHus
Ne PYA (cTenna, Kos-po| DMa [PHOOP an Homep
MaKeTa, IJIaKara, (coGCcTBEHHOCTH, OIEpPATHBHOE
ILIL ' e, . ayIMTOpHH
JabopaTopHoe yInpaBjieHHe, apeHIa M T.II.)
o6opy/ioBaHMe)
1 ' 2 3 4 5
IlepconanbHbIe KOMIIBIOTEPEI
1 | (moxanpHast KOMIBIOTEpHAS 6 OrnepaTuBHOE yIIpaBlIeHHE 218
CeTh)

8. ®onj oneHOYHBIX CPENCTB
OcBoeHne yueOHOro Marepuaa JUCHUIUIMHEI 3aIJAaHUPOBAHO B TEYEHHE OJHOrO
cemecTpa. POpMOH KOHTPOJISI OCBOCHHS PE3yJIHTATOB O0YYEHUS IO JUCIHILIAHE ABJISETCA 3a4eT,
IIPOBOAUMBIN C YUYETOM Pe3yNbTaTOB TEKYIIEro KOHTPOISL.

8.1. Omnucanue nokasatejlei M KpUTEPHEB OLEHUBAHMS, ONHCAHHE DIKAJ
OIleHUBAHMSI,
KonTposs kauecTBa OCBOGHHS NUCHUIUIMHBI BKIIOYAeT B ce0s TEKYIIMH KOHTPOJb
yCIIEBAEMOCTH U IIPOMEXYTOUHYIO aTTECTAIIUIO aCITUPAHTOB
Texymuii KOHTPOJIb
Texymuil KOHTpOJL yCIEBAEMOCTH OOECHeunBaeT OIEHKY OCBOEHMS NHCIHIUTHH 1
IIpOBOIUTCS B hopMe cobeceNOBaHMSL.

e Cobecenosanue


http:4015.00.02
http://journals.cambridge.org/.-3a2fl.c3KpaHa
http:http://diss.rsl.ru
http://search.proquest.comlpqdtglobal/dissertations,no
http://e.lanbook.com,noIP-aapecQM

JIId ONEeHKH 3HAHUN aACIHPAHTOB IPOBOJUTCS cOOECEIOBAaHHE B BHAE CHELMAIBHOH
Hecepl mpemoaBaTelld ¢ 0OyJaloIMMCcs Ha TEMBI, CBS3aHHBIE C M3y4aeMOHN NUCLMIUTMHOM IS
BBIICHEHHMS 0OBeMa 3HaHMH IO ONIpeaeICHHOMY pa3lielly, TeMe, IpodieMe.

CobeceoBaHA€ MOXET BBIIOJHATECA B HHAMBHAYAIHHOM IOPSOKE WIA TPYNIOH
aclUpaHToB. ‘

HpOMe)KyTO‘lHaH aTTecTamus

Jlomyck K IPOMEXYTOYHOM AaTTECTallH OCYUIECTBIIETCS MO pe3ylbTaTaM TEKYyIIEro
KOHTpoJs. IIpoMeXyTOUHas aTTecTalys NPOBOJUTCS B BUAE 3a4eTa 0 AUCIUIUTAHE.

9. Meroanuyeckue MAaTepHaIbl, ONpeeAIONMe NPOUELYPbI OUCHUBAHUS Pe3yIHbTATOB
00ydeHMs O JUCIANIMHE

- 3ajaHus [UId TEKYIEro KOHTPOJI M MPOBEACHUS POMEKYTOUHON aTTEeCTAlWH IOJIKHEI
OBITH HaNpaBJICHBI HA OLECHUBAHHE:
l. ypOBHS OCBOEHHS TEOPETHYECKMX IOHSATHM, HAyUHBIX OCHOB IMPO(eCCHOHATBHOM
JESTENBHOCTH;
2. CTemeHu TOTOBHOCTH aCMpaHTa NPUMEHATh TCOPETHUCCKHE 3HAHMS H npO(beCCHOHanLHo
3HAYMMYIO MH(OPMALIHIO ¥ OLCHABAHHE cOPMHPOBAHHOCTH KOTHUTHBHBIX YMEHUHA.
3. nOpHOOPETEHHBIX YMEHHH, IPO(ECCHOHATHHO 3HAYMUMBIX IS  NPOdeCcCHOHAIBHOM
JESTENBHOCTH.



JIMeT perucrpanyu H3MeHeHU |
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