MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroropku/cnenuaibHocTh: 01.04.02 IIpuknagHas MaTeMaTHKa U HHpopMaTHKa

HaunmeHoBaHue 06p330BaTeJI])H0]71 nporpamMmmabl: MaremMaTudeckoe u nporpammHoe odecnevyeHue
BBIYHCIUTEJIbHBIX MAIIUH 1 KOMIIBIOTEPHBIX cereii

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
METO/Ibl U CPEACTBA AHAJIU3A JTAHHBIX

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.05

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemecrp - 4;

Yacos (Bcero) no yueoHomy
MJIAHY:

144 yaca

Jlekuuu

1 cemecTp - 16 yacoB;

HpaKTuquKne 3aHATHA

1 cemectp - 32 yaca;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

1 cemectp - 2 yaca;

CamocTrosiTesibHasi padoTa

1 cemectp - 93,5 uaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

1 cemectp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K A.E.
Bnageney BecTanbckum A.E. o
HpGHOI[aBaTeJIB * Mau - UpeHTdMKaTop Rd0dd34ac-VestfalskyAY-542acad BCCT(I)aJ'IBCKI/II/I
COI'TACOBAHO:
PyKOBOI[I/ITe.]—H) MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
o CeepeHuna o snagensue U3MN M3K

06p330BaTeHBHOI/I xnan Bnageney, YepHelos A.M,
IIPOrPAMMBI - Mol ¢ Vnernmngararop  RE5948261-ChernetsovAM-0080e08 A.M. YepHenion

MoanucaHo aNeKTPOHHO| noagnucbio $TEOY BO «HUY «M3U»

CeegeHua o snagensbue L3N M3 H.P.

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

» Mol <

Bnageney,

Bapwagckui .P.

Wpentndukatop

9a563c96-VarshavskyPR-efb4bb

Bapuasckuit




1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Lenb ocBoeHusi AUCHMILUIMHBI. V3yueHue Mmojeneld U METOJOB HMHTEJUIEKTYalbHOI'O aHalu3a
JaHHBIX ¥ MAIIMHHOTO OOydYeHHWs B 3ajadax moucka uH(opmarnmu, oOpabOTKH M aHaIW3a JaHHBIX, a
TaKkKe NpUOOpEeTEeHUE HABBIKOB HCCIENOBATENsl JaHHBIX M pa3pabOTYMKa MaTeMaTUYECKUX MOJeleH,
METOJIOB ¥ QJITOPUTMOB aHaNW3a JaHHBIX, H3YYCHHE COBPEMCHHBIX TIOJXOJOB K pa3paboTke
IIPOrPaMMHOT0 00eCIeueHus, COOTBETCTBYIOIINX S3bIKOBBIX U HMHCTPYMEHTAJIbHBIX CPEICTB..
3agaum QU CHUIIITHHbBI
- OcBoeHHUE OCHOBHBIX MOJIeNIel U METOA0B MAallIMHHOT'O O0OyUeHHUs U aHaJIn3a JaHHbIX.;
- [IpuobpeTenre HaBBIKOB MO peaTN3aluy U IPUMEHEHHUIO YKa3aHHBIX MOJIEJIEH U METOIOB. ;
- [IpnoOpeTeHre HaBBIKOB 110 MPUMEHEHHUIO TPOrPAMMHBIX CPEJCTB, B KOTOPHIX PEAIN30BaAHbI
yKa3aHHbIE MOJICIN U METO/IBI. ;
- opMHUPOBaHUE YCTONYMBBIX HABBIKOB aHAJIN3a PEAIbHBIX JAHHBIX C TOMOIIbIO N3YUEHHBIX
METOJIOB..

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIETEeHIHH HHAMKATOPA T0CTHKEHHS
KOMIIeTeHLUH
PIIK-2 Criocoben N-1pnk-2 @opmanusyer SHaTb.
IPUMEHSTh METOJIbI OMKCaHUs OU3HEC-TIPOIIECCOB - METO/IbI CUCTEMHOT'0 aHaJIn3a,
IPOEKTHPOBAHHS IS - QJITOPUTMBI aHAJIU3a O0JIBIINX 00BEMOB
obecrieueHus peaan3aiu MH(popMAauH,
Pe3yJIBTATOB aHAIM3a - OCHOBHBIE TIOJIXO/IbI K peaiu3aiuu

MCTOJO0B UCKYCCTBCHHOI'O MHTCIIJICKTA JAJIA
aHaJIn3a JaHHBIX.

YMETh:

- peaJin30BaTh METO/Ibl CHCTEMHOTO
aHaJIN3a;

- peasin30BaTh AITOPUTMBI aHAIN3a
OosbIINX 00BEMOB TAaHHBIX;

- COBPEMEHHBIE MIIaTHOPMBI U A3BIKH
ITPOrPaMMUPOBAHHUS BBICOKOT'O YPOBHSI.

PIIK-2 Cnocoben W/T-2prik-2 JleMOHCTpUpYET 3HATh:

IPUMEHATH METO/IBI yMEHHE CIIEJINTh 3a - ATaIIbl JKM3HEHHOTO LIMKJIA

MIPOEKTUPOBAHUS IS W3MEHEHUSIMHU TpeOOBaHMIA MH(OPMAIMOHHBIX CHCTEM;

o0ecrnieueHus peaau3aiuu - IO/AXO/1bI K TECTUPOBAHUIO

pe3yNILTaTOB aHAIIN3Aa WH(OPMAIIMOHHBIX CUCTEM.
YMETB:

- BBIMOJIHATH 10pPa0OTKY MOy IeH
MH(OPMALIMOHHBIX CUCTEM;

- OCYILECTBJIATH MOJJIEPKKY pa3paboTKu
MH(OPMALIMOHHBIX CHCTEM.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCHUTCA K OCHOBHOM TpodeccHOHaIbHOM 00pa3oBaTeIbHOM MporpaMme
MaremaTHueckoe M NporpaMMHOe oOecrieueHHe BBIYMCIMTEIbHBIX MAIIMH U KOMIIBIOTEPHBIX CeTei
(manee — OIIOII), nanpasnenuss noxaroroBku 01.04.02 IlpuknagHas maremMaTuka W UHGOpMAaTHKA,
ypOBeHb 00pa30BaHUs: BbICIIEE 0Opa30BaHME - MarkucTparypa.




Bazupyertcs Ha ypoBHE BhICIIEro oOpa3oBanHus (OaKataBpuar, CIIeUATUTET).

Pe3ynbraTel 00yueHus, OTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHOHN pabOoTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 WHrennekryanbHbIi 18 1 2 - 6 - - - - - 10 - Camocmosamenvnoe usyuenue
aHanu3 naHHbIX (Data meopemuuecko2o mamepuana: VIsyaenue
Mining). Dramnsl JIOTIOJTHUTENFHOTO MaTepuana o pa3aeny
HCCIEN0BaHUS JaHHBIX "NHTennekTyanbHblil ananu3 ganHbix (Data
C TIOMOIIBIO METOJIOB Mining). Dramnsl ucciae0BaHUs JaHHBIX C
Data Mining. Tumnst nomouipto MerooB Data Mining. Tunst
3aKOHOMEPHOCTEM. 3akoHOMepHOocTel. Metoasl Data Mining."
Mertoap! Data Mining. H3yuenue mamepuanoe 1umepamypHslx
11 WnTennexryanbHbIil 18 2 - 6 - - - - - 10 - UCHIOUHUKOG:
aHanm3 naHHbIx (Data [1], m.1
Mining). Dtarsr [3], m.1
HCCJIEIOBAHUS JaHHBIX [4], n.2
C TIOMOIIBIO METO/IOB
Data Mining. Turmsr
3aKOHOMEPHOCTEM.
Mertoasl Data Mining.
2 3anaun Data Mining. 18 2 - 6 - - - - - 10 - Ilodzomogka K nabopamopnoii pabome: J1is
3amaya KiIacTepU3aIum. BBITIOJIHEHHS 33/IaHUH 110 JJaOOpaTopHOii padoTe
CMech HOpMaJbHBIX "Peanu3zarust anroputMma K-means amst pemeHus
pacnpenenenuit. EM- 3aauu KJIacTepu3aniu’ HeoOX0auMO
anroputMm. K-means n IIPEIBAPUTEIBHO N3YIUTh TEMY H 33/1a41
€ro MoJu(UKaInH. BBITIOJTHEHUS JTAOOpaTOpHOIT pabOTHI, a TakK ke
2.1 3agaun Data Mining. 18 2 - 6 - - - - - 10 - N3y4YUTH BOIPOCH BAPHAHTOB 00Pa0OTKH

3azlaqa KJIacTepu3aluu.

CMech HOpMaNbHBIX
pacnpenenenuii. EM-
anroputMm. K-means u

€r0 MOAN(HUKAIHH.

pe3yIbTaTOB [0 U3YYEHHOMY B pasjiene
"3agaun Data Mining. 3aja4a KiacTepu3aluH.
CMechs HOpMabHBIX pacnpeaeneHuii. EM-
anroput™. K-means u ero moaudukarum."
MaTepuay.
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H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[4], n.3
3 BaiiecoBckast 18 10 Iloozomosxa Kk radopamopuoi pavome: Jns
KIIacCH(UKAITHSL. BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
Uepapxudeckas "Peamm3anus anroputmMa DBSCAN st
KIacCH(UKAITHSL. peIIeHus 3aJa9u KacTepu3anin’ Heo0X0auMO
Paccrostane Mexmy IIPeABAPUTEIHHO N3YIUTh TEMY H 33/1a41
KJIacTepaMu. AJIITOpUTM BBITIOJTHEHHS JTAOOPaTOPHOIT pabOTHI, a TakK ke
DBSCAN. H3YYUTH BOIIPOCH! BAPHAHTOB 00pabOTKH
3.1 BaitecoBckas 18 10 Pe3yNbTATOB MO U3YUYCHHOMY B paszeine
KJaccu(UKaIys. "baiiecoBckas knaccudukanys. Mepapxuueckas
Hepapxunueckas knaccudukanms. Paccrosiaue Mmexay
Kiaccu(pUKaIus. knacrepamu. Aaroputv DBSCAN."
Paccrosinue mexny Marepuany.
KJ1acTepaMu. AJITOPUTM H3yuenue mamepuanog 1umepamypHsix
DBSCAN. UCHOYHUKOG:
[2], m.3
4 3amaun 18 10 IToozomoeka Kk nadopamopnoii pabome: J1ns
Kaccu(uKanuu u BBITIOJTHEHHS 33/IaHUH 110 T1a00paTopHOH padoTte
perpeccun. JlepeBbs "Peammsanus anroputm CART mis nmoctpoerus
pelieHuid. AIroputm JlepeBa perieHui" HeoOXoaIMMo
CART, npyrue [IPEIBAPUTEIIHO U3YUUTh TEMY U 3a1a4u
aJTOPUTMBI. BBITIOJTHEHUSI 1TA00OPaTOPHON pabOoThI, a TaK XKe
4.1 3amaun 18 10 H3YYUTH BOIIPOCH! BAPHAHTOB 00pabOTKH
Ki1accu(UKaKu 1 Pe3yJIbTaTOB MO U3Y4YEHHOMY B pasjeie
perpeccun. JlepeBbs "3amgauun knaccuduxanyu u perpeccun. JlepeBbs
pemeHui. AIropuTM pemenuii. Anroputm CART, npyrue
CART, npyrue ANTOPUTMBL" MaTepuay.
ITOPUTMBI. H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[1], m4
[3], m.3
5 Knaccudukarus 18 10 Ilodzomoeka k n1adopamopnoit padome: Jlns
TEKCTOB. BBITIOJTHEHUS 33/1aHUH 110 JTabopaTopHOi padore
51 Knaccudukarus 18 10 "Knaccudukanus tekcToB. baiiecoBckuii
TEKCTOB. KkaccupukaTop" He0OXOMMO TPEIBAPUTEINHEHO

N3Y4YUTH TEMY U 3a1a41 BBITIOJTHCHU A
n1abopaTopHOH paboTHI, a TaK Ke U3YIUTh
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BOIPOCHI BAPUAHTOB 00pabOTKH pe3yJIbTaTOB
1o u3y4eHHOMY B pazaene "Knaccudukarys
TEKCTOB." MaTepuany.

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], m.5

6 Cucrembl 18 3 - 5 - 10 - Iloozomoeka Kk nadopamopnoii pavome: J1ns
AHATUTHYECKON BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
00pabOTKN TaHHBIX. "MarmHa OTIOpHBIX BEKTOPOB" HEOOXOIUMO
JlvHeWHbIE MOJETH IS MPEABAPUTEIHHO N3YIUTh TEMY H 33/1a41
KiacCU(UKaIMU 1 BBITIOJTHEHUS JTAOOpaTOPHOIT paboThI, a TaK ke
perpeccuu. MamuHa U3Y4YHUTH BOIPOCHI BAPHAHTOB 0OPaOOTKH
OTIOPHBIX BEKTOPOB. Pe3yIBTATOB [0 U3YYEHHOMY B pasjee
6.1 Cucrembl 18 3 - 5 - 10 - "CucremMbl aHATUTHIECKOH 00pabOTKH JTaHHBIX.
AQHAIUTUYECKOU Jluneiinple MosieNy JUIsl Ki1acCU(pUKaUKN U
00paboTKU TaHHBIX. perpeccun. MaimHa omopHbIX BEKTOPOB."
Jluneiinble Mmoaenu i Marepuany.
Kiaccu(uKanuu u H3yuenue mamepuanog 1umepamypHbix
perpeccun. MammHa UCIOYHUKOG:
ONIOPHBIX BEKTOPOB. [3], m.4
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 16 - 32 0.5 60 335
Hroro 3a cemecTp 144.0 16 - 32 2 - 0.5 935

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — nnanBuyanbHble KOHCYIbTAMU M0 KYpPCOBBIM MpoekTam/padoram; I'K- rpymnnoBsie KOHCYIbTAlUH 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padota; TK — Texymmii KoHTposb; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Uumennexmyanouvii ananus oannvix (Data Mining). Dmansl ucciedosanusi OauHbIx C
nomowwio memooos Data Mining. Tunwl 3axoHomeprnocmen. Memoowt Data Mining.

1.1. MaTemiekTyanbHbIi ananu3 qaHabix (Data Mining). Dtansl nccine10BaHus JAHHBIX C
nomoInbio MeTo10B Data Mining. Turmbl 3akoHoMepHOcTe. Metoasl Data Mining.

BBenenne B «ananu3 naHHbIX». PaboTa ¢ JaHHBIMH. DTambl pelIeHus 331a4 aHAINU3a TaHHBIX U
UX B3aMMOCBS3H. VIHTEIIeKTyaabHbI aHAIM3 JaHHBIX. DTalbl HCCIEA0BAHUS TaHHBIX C TOMOIIBIO
metonoB Data Mining. Tumbl 3akoHomepHocTeld. Metoast Data Mining. Data Mining kax
moaenupoBanne u kak KDD. I[Ipunuun bondepponu. Ilporecc pa3paboTku ¢ HCIOIB30BaHUEM
Data Mining..

2. 3a0auu Data Mining. 3aoaua kracmepuszauuu. Cmecv HopmaabHblx pacnpedenerun. EM-
ancopumm. K-means u e2co moouguxayuu.

2.1. 3agauu Data Mining. 3agaua knactepusanuu. CMech HOpMaJbHBIX pachpenenenuii. EM-
anroput™. K-means u ero monuduxarmm.

3amaun Data Mining. 3agaua knactepusanuu. CMech HOpMaibHBIX pacmpeneneHuil. EM-
anmroput™. K-means m ero momudukanuu. IlocraHoBka 3amauun. MHOromepHoe HOpPMaIbHOE
pacnpeaenenue. Maximum Likelihood. AnbrepHaruBubie ¢dyHkiuu paccrosaus. «lIpoxnarue
pa3MepHOCTH». AJTbTEpHATUBHBIC KPUTEPUH KAYECTBA. .

3. Batiecosckas knaccudhuxayus. Hepapxuueckas kiaccuduxayua. Paccmosanue medicoy
kanacmepamu. Ancopumm DBSCAN.

3.1. baiiecoBckas knaccudukanus. Mepapxuyeckas kinaccudukanus. PacctosHue Mexty
knactepamu. Anroputm DBSCAN.

baiiecoBckast knaccuukaius. AocTepuopHOe pacipeiesieHue napaMerpoB. Mepapxuueckast
knaccupukanusi. PaccrosHme Mexmy kimactepamu. HeEeBKIMAOBBI MPOCTPAHCTBA. AJTOPUTM
DBSCAN. Buasl 06bektoB. Monugukaruu anroputma DBSCAN. Kputepuii Silhouette. [Toxxomb
K MoJienpoBanuio. ['enepatuBHbie Moenu. [luckpuMuHaTUBHBIE Moenu. DyHKIIMN PEIICHNUS. .

4. 3a0auu knaccuduxauuu u pecpeccuu. /lepesos pewenun. Anzopumm CART, opyeue
an2opummbl.

4.1. 3anaun knaccupukanuu u perpeccun. Jlepesbs pemenuii. Anroputm CART, npyrue
AITOPUTMBI.

OcHOBBI perpeccnoHHOro aHanusa. [Ipocras nuHelHas B3aMMOCBA3b. YPaBHEHHE PETPECCHUM.
[Tonronka nuHuM perpeccun. Ilonstue koppemsiuuu U KoBapuauuu. OIEHKa pe3ynbTaToB
KJaccu(uKaluu: pas3/ieleHne BEIOOPKH, CKOMB3SIUI KOHTPOJIb, bootstrap. MeTpuku kauecTBa AJs
BEPOATHOCTHBIX Mojieneld. MeTpuku kauecTBa 1 pyHkuuit pemenus. Kpusas Receiver Operating
Characteristic. [lepeBbs pemenuii. Anroputm CART. HYucrota y3na. Teopus unpopmanuu. Beibop
HaWIyyllero pasjeneHus. Vcnonap3oBaHME HECKONBKMX IIPU3HAKOB. YKOpauMBaHUE JI€peBa.
BeruncnurensHas cnoxHocTh. OTcyrcTByromue 3HadeHus. Anroput™m ID3. Anroputm C4.5.
Anroputm C5.0..

5. Knaccuduxayus mexcmos.

5.1. Knaccuduxanus TeKCTOB.
Knaccugukarnus tekcroB. O6paboTka TekctoB u Naive Bayes. 3amaun Text Mining. Dtambl
00paboTtkn TekcToB. JlekomupoBanue. Pazbmenme Ha TokeHwl. Crom-cioBa. Hopmamuzarmms.
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Cremmunr. Jlemmaruzanus. Heap’s law. Mogenu mpexacraBneHust 1oKkymeHToB: Boolean model,
Bag of words. 3akon [{unda. TF-IDF. IIpeacrasnenune nokymeHToB. baiiecoBckuii kiraccupukarop.
Multinomial Naive Bayes. CrnaxuBanue. baliecoBckue ceTH..

6. Cucmembl anarumuyeckou obpabomku oannsix. Jluneilnvle mooeau 0 Kiaccuduxauuu u
pezpeccuu. Mawuna onopuvix 6eKmopos.

6.1. CucreMbl aHATUTHYECKOW 00pabOTKK NaHHBIX. JIMHEHHBIEC MOJIETH IS KJIaCCU(PUKALINH 1
perpeccun. MamimHa onopHbIX BEKTOPOB.

CucreMbl aHanmuTU4YecKoW 0OpaOOTKM JaHHBIX. JIMHeWHble Mojenu Ais KiacCUUKALUUA U
perpeccun. ML — dyrkius npaBronogodus. ML — pemenue. Perynspusamnus. Jloructudeckas
perpeccus. I'pamuentHbiii cnyck. Meton Herotona. O000ménHbie NuHEHHBIE Moaenu. Ciydan
JUHEWHO pa3felMMbIX W JIMHEWHO HepasJIeINMbIX KJIaccoB. 3amada ontumusanuu. Ilepeodydenue
MoJieu. MalivHa onopHbIX BEKTOpOB. MakcumanbHbli 3a30p. CMmsirdyeHue orpanndeHuid. OyHKIuu
anpa. Teopema Mepcepa. CToxacTH4eCKHUM IpaIueHTHBIN CIYCK..

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. Peanuzanus anropurma K-means jyist pemenus 3a1aun KJ1acTepu3aliim;
2. Peanuzanus anroputma DBSCAN i1 peliieHus 3a1a4u KjacTepy3aluu;
3. Peanuzanus anroputm CART a5 noctpoeHus AepeBa peleHuii;
4. Knaccudukanus TekcToB. baiiecoBckuii kiraccudukarop.;
5. MamrHa onopHsIx BeKTopoB (SVM).

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO

3.5 KoncyabTauuu

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii npoekTt/ paboTa HEe MPEAyCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3anaHupOBaHHBIE Pe3yabTaThl 00yUEHUs MO

Howmep paznena quciurinHb

OreHouHOE CpE€ACTBO

Koapl
JUCLUATIIINHE A (B coorBercTBUH ¢ 11.3.1) (TUII 1 HAUMEHOBAHUE)
WHIUKATOPOB
(B COOTBETCTBUH C pazfeaom 1) 1]12[3]4]5]68
3HaTh:
OCHOBHBI€ MTOJIXO/IbI K peann3alii METO/I0B JlaboparopHas paboTa/MaiuHa ONOpHbIX
HMCKYCCTBEHHOTO MHTEJUIEKTA JIJIsl aHAIN3a BeKTOpOB (SVM)
JIaHHBIX NI-1prik-2 +
JlaGopaTopHas pabora/Peanu3anus anroputMa
DBSCAN niis penieHus 3ajjaun KjacTepu3aluu
ANTOPHUTMBI aHaIU3a OOJIBIINX 00BEMOB -1 + JlaGopaTopHas pabora/Peanu3zanus anroputma K-
-lpnk-2
nHpOpMaUN means JUIsl pelieHus 3a/1a4M KJI1acTepu3alun
METO/Ibl CHCTEMHOTO aHaJIn3a -1 + JlaboparopHas paboTa/MaiuHa OMmOpPHBIX
-lpnk-2
BEeKTOpoB (SVM)
MOJIXOJTbI K TECTUPOBAHUIO MH()OPMAIIMOHHBIX VIJT-2er1ic2 + JlaboparopHas pabora/Knaccudukarms TeKCTOB.
CHCTEM baiiecoBckuii Kiraccuukarop.
ATanbl )KU3HEHHOTO ITUKJIAa HH()OPMAITHOHHBIX V-2 + JlaboparopHas pabota/Peanu3amnus anropurma
-2PTIK-2
CUCTEM DBSCAN niis pemenust 3a1aum KjaacTepu3aluu
Ymersb:
COBpEMEHHBIE TIaTPOPMBI U S3BIKU V-1 + JlaboparopHas pabota/Peanuzanus anroputma K-
-1pnk-2
MIPOrPaMMHUPOBAHUS BEICOKOTO YPOBHS means JUIsl pelIeHus 3a/1a4M KJI1acTepu3aun
pean30BaTh AITOPUTMBI aHATH3a OOIBIINX VT-Lprcs + JlaboparopHas pabota/Knaccuduxarus TeKCTOB.
00BEMOB JTAHHBIX BaitecoBckuii kiraccuukarop.
peann3oBaTh METOJIbI CHCTEMHOTO aHaTH3a -1 + JlaboparopHas paboTa/Peanuzanus anroputm
-lpnk-2 o
CART ny1s1t mocTpoeHus iepeBa penieHui
OCYIIECTBIATH MOJACPKKY pazpaboTKu VIJT-2ec0 + JlaboparopHas paboTa/MaiuHa OMOpPHBIX
MH()OPMAITMOHHBIX CHCTEM ' BEKTOpOB (SVM)
BBITIOJTHATE TOPA00TKY MOAYJIEH V-2 + JlabopaTopHas paboTta/Peanu3anus anroputma
-2PTIK-2
MH()OPMAIIMOHHBIX CUCTEM DBSCAN pns penieHust 3ajaud KIacTepu3aiuu
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. Knnaccudukanus texctoB. baiiecoBckuii knaccudukarop. (Jlaboparopuas padota)
2. Mamuna onopHbIX BekTopoB (SVM) (JlabopaTopHas pabota)
3. Peanmm3zanus anroputv CART anst moctpoenus aepesa pemennii (JJaboparopnas padora)
4. Peanmu3anus anroputMa DBSCAN st pemenus 3agaun kiactepusanuu (JlaboparopHas
pabora)
5. Peanuzanus anroputma K-means i pemienus 3anaun kiactepusanuu (Jlabopartopuas
pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE

Oxzamen (Cemecmp Nel)
J1st moydeHuss UTOTOBOM OLIGHKH Oajuibl MPOMEXYTOYHOM aTTeCTallid CyMMHUPYIOTCS ¢ Oanamu
TEKYyIIeH aTTeCTallUH.

B numiom BeIcTaBsieTcs omieHKa 3a 1 cemecTp.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE H3IAHUSA

1. Uybykosa U. A.- "Data Mining", (2-e u3a.), U3garensctBo: "MHTYUT", Mocksa, 2016 - (470
c.)

https://e.lanbook.com/book/100582;

2. MaprtuH O.- "baiiecoBckuii ananu3 Ha Python", U3narenscrBo: "JIMK Ilpecc", Mocksa, 2020 -
(340 c.)

https://e.lanbook.com/book/140585;

3. MakmanoB A. B.,’)Kypasnes A. E.- "TexHonoruu nMHTEIEKTYanbHOIO aHaIN3a JaHHBIX", (2-¢
u31., crep.), MU3narensctBo: "Jlanp", Cankr-IletepOypr, 2019 - (212 c.)
https://e.lanbook.com/book/120063;

4. 3narononsckuit I. M.- "OcHoBBI nporpammupoBanus Ha si3bike Python", U3narenscrso: "JIMK
[Ipecc", Mocksa, 2017 - (284 c.)

https://e.lanbook.com/book/97359.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. CAO "IIpomereit";

2. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

3. Buneokondepennun (Maitaa, Coepmxasz, BK u np);

4. Visual Studio;

5. Python;
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6. Keras.

5.3 UHTepHeT-pecypcesl, BKIOYaAs NpodeccuoHaTbHbIe 6a3bl JAHHBIX H HHGOPMALIMOHHO-
CIIPAaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. baza nanasix BUHUTMH online - http://www.viniti.ru/

5. ba3za naHHbBIX :)KypHaJioB u3aareancrBa Elsevier - https://www.sciencedirect.com/

6. DiekTpOHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbIx Scopus - http://www.scopus.com

9. HanmoHanbHas 3JIEKTPOHHAs OudamoTeKa - https://rusneb.ru/

10. 9BC "KoncyabsTaHnt ctyaenta' - http://www.studentlibrary.ru/

11. Kypuaasl American Chemical Society - https://www.acs.org/content/acs/en.html

12. Kypuaiasl American Institute of Physics - https://www.scitation.org/

13. ’Kypnaasl American Physical Society - https://journals.aps.org/about

14. ba3a nanubix n3aareabcTBa Annual Reviews Science Collection -
https://www.annualreviews.org/

15. ba3a nannblii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

16. Kypuais! m3nareanctsa Cambridge University Press - https://www.cambridge.org/core
17. ba3a nannbix IEL u3nareascra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

18. ba3a nannbix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

19. ba3za nannbix INSPEC na nnargopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypuausi Institute of Physics (IOP), Besimkoopuranus - https://iopscience.iop.org/
21. ’Kypuaunl HayuHoro oduecrBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

22. IlarenTHasn 6a3a Orbit Intelligence komnanun Questel - https://www.orbit.com/

23. Kypnaus! m3nareascrBa Oxford University Press - https://academic.oup.com/journals/
24. ba3a nanubix guccepranuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pqdtglobal/index

25. Kypuaasi ’Kypuaasl Royal Society of Chemistry - https://pubs.rsc.org/

26. Kypuaani m3narenncTsa SAGE Publication (Sage) - https://journals.sagepub.com/

27. Kypnaxa Science - https://www.sciencemag.org/

28. Kypnausl HayuHoro oomectBa Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

29. Koaexuust :;xypHasoB Taylor & Francis Group - https://www.tandfonline.com/

30. XKypuaasl no xumun Thieme Chemistry Package komnanun Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

31. Kypuauas uznareabcra Wiley - https://onlinelibrary.wiley.com/

32. Dnexrponnas 6udanorexka MOU (36 MDIMN) - http://elib.mpei.ru/login.php

33. IopTaJ oTKPBITHIX JaHHBIX Poccuiickoii @exepauum - https://data.gov.ru

34. ba3a OTKpBITHIX JaHHbIX MUHHCTEPCTBA TPY/AA U CONUAIBLHOM 3alUTHI PD -
https://rosmintrud.ru/opendata
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35. ba3a OTKpBITHIX JaHHBIX NP0 ecCHOHATBHBIX CTAHAAPTOB MUHUCTEPCTBA TPYAa U
conmnabHoi 3amuThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMUYECKOT0 pa3Butusi PO -
http://www.economy.gov.ru

37. Ba3a oTKpBITBHIX JaHHbIX Pochunmonuropunra - http://www.fedsfm.ru/opendata

38. DuekTpoHHAas OTKpbITas 6a3a faHHbIX ""Polpred.com O630p CMU" -
https://www.polpred.com

39. UudopmanunonHo-cnpaBounas cucrema «Koneke/Texakenepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

40. HanmoHaJbLHBII MOPTAJ OHJIAITH 00yueHnss «OTKpbITOE 00pa3oBanuey - https://openedu.ru
41. Opunmanabublii caiiT @enepajbHOTO aTeHTCTBA M0 TEXHUYECKOMY PeryJIUPOBAHUIO U
MmeTpoJioruu - http://protect.gost.ru/

42. OTKkpbITasi yauBepcutTerckasi uHgopmamuonHas cucrema «POCCHSI -
https://uisrussia.msu.ru

43. OdunuanbHblii caiit MuHHCTEPCTBA HAYKHU U BbicHIero oopasosanus Poccuiickoii
®enepanuum - https://minobrnauki.gov.ru

44. Opunuanbublii caiit @enepaibLHOM CIYyKObI 10 HA30pY B cepe 00pa30BaHUs U HAYKH -
https://obrnadzor

45. ®denepanbublii mopraa "Poccuiickoe oopazosanue’ - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HAaWMMCHOBAHHUC
VYueOunbie aynuropuu i | JK-120, MamuHHbIH 3250 cepBep, KOHIUIMOHEP
MPOBEJCHUS JIEKIIMOHHBIX HBI]
3aHATUHI U TEKYILETO ['-406, YuebHas napra, CTOJ IPEnoJaBaTes, CTyJl, T0CKa
KOHTPOJIS ayIUTOpUs MEJIOBasi, KOMIIBIOTEPHAsI CETh C BBIXOJIOM
B MIHTEpHET, MyJIBTUMEIUIHBIN ITPOEKTOP,
JKpaH
Y4eOHble ayAUTOpUU IS M-706, Jucnneinbiit CTOJI IIpenoAaBaTes, CTOJ
IIPOBEICHUS kiacc kag. "IIMUN" KOMIIBIOTEPHBIN, CTYJI, KOMIIBIOTEpHAs
IIPAKTUYECKUX 3aHATUH, CeThb C BbIXOAOM B lIHTEpHET,
KP u KII MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,
KOMIIBIOTEP NEPCOHAJIbHBIN, KOHIULIMOHED
VY4eOHble ayAUTOpUU IS M-706, AucnineitHbiii CTOJI ITPENOAABATEIIS, CTOJ
IIPOBEICHUS knace kag. "TIMUN" KOMIIBIOTEPHBIN, CTYJI, KOMIIBIOTEPHAs
IIPOMEKYTOUHON CeTh C BBIXOJOM B lHTEpHET,
aTTecTaluu MYJIbTUMEIUUHBINA IPOEKTOP, IKPaH,
KOMITBIOTEP NEPCOHAIBHBIN, KOHIUIIHOHED
Ilomemmenus misa HTB-303, JlexkuoHHas CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITENIbHOM pabOThI ayIUTOpUS MMACbMEHHBIN, BEIIAIKA ISl OJEXKIbI,
KOMIIBIOTEPHAs! CETh C BBIXOAOM B
HHTepHeT, KOMIIBIOTEP MEPCOHAIBHBIN,
IIPUHTEDP, KOHAULIMOHED
ITomemenus s M-706a, MmapTa co CKaMbe, CTOJI, CTYJ, I0CKa
KOHCYJIbTUPOBAHHUS KoHcynpTanmoHHBbIH 3a11 | MeIoBasi, KOMIIBIOTEPHAs CETh C BBIXOA0M
kadenpsl [IMUN B lHTEpHET, MyJIbTUMETUIHBIA TPOEKTOP
M-704, CTOJ, CTYI, mKad, Tym0a, J0CKa MeIoBas,
IIpenonaBarenbckas KOMITBIOTEPHAS CETh C BBIXOJOM B
kadenper [IMUU HHTepHeT, MyIbTUMEIUUHBIN IIPOEKTOP,
JKpaH, KOMIIBIOTEP NMEPCOHAIBHBIN,
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XOJIOAMJIBHHUK, KOHIUITHOHED

[Tomemnenus st XpaHeHUS
000pyI0BaHUS U Y4€OHOTO
WHBEHTapS

E-403, Cxian

CTOJ JyUI pabOTHI C TOKYMEHTaMH, MIKad,
mkad 171 JOKyMEHTOB, KHUTH, YI€OHHUKH,
1ocoOusi, TUTUIOMHBIE U KypCOBBIE
paboTHI CTYICHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MGTOI[BI " CPpCACTBA aHATIN3a JAHHBIX

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1 Peammsanus anroputma K-means s pemenust 3agaun kinacrepusaruu (Jlaboparopnas padota)
KM-2 Peamuzanus anropurma DBSCAN anst pemenus 3agauun kinactepusanuu (JlabopatopHas padora)

KM-3 Peammsanus anroputm CART nnsa noctpoenust nepesa pemennii (JlabopaTtopras padora)
KM-4 Knaccuduxkarus TekctoB. baiiecoBckuii knaccudukarop. (Jlaboparopuas padota)
KM-5 Mammuna onopubsix BekTopoB (SVM) (JIabopaTtopHas pabora)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

Howmep
paznena

Nunexc
KM:

KM-

[EEN

KM-

KM-

KM-

Paznen mucruninHel
Henens

KM:
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WuTennextyanpHblil ananu3 AanHbix (Data Mining).
OTanbl UCCIEI0BAaHUS JAHHBIX C TIOMOIIBIO METO/I0B
Data Mining. Tunsl 3akoHomMepHocTeii. Metoasl Data
Mining.

11

WuTennextyanpHblii ananu3 AanHbix (Data Mining).
OTanbl UCCIEI0BAaHUS JAHHBIX C TIOMOIIBIO METO/I0B
Data Mining. Tumsl 3akoHoMepHOCcTel. MeTtoel Data
Mining.

3anaun Data Mining. 3agaya knactepuzanuu. CMech
HOpMaJbHbIX pacnpeaeneHuii. EM-anroputm. K-
means ¥ ero MoJU(pHKaIHH.

2.1

3amaun Data Mining. 3agada kiacrepusamnuu. CMmech
HOPMAJIBHBIX pactpeznenenuii. EM-anroputm. K-
means U ero MoJudUKaIuH.

baiiecoBckas knaccudukanus. Mepapxuueckas
knaccugukanus. PaccTtosHue Mexy KilacTepaMu.
Anroputm DBSCAN.

3.1

baitecoBckas kinaccudukanus. Mepapxuueckas
kiaccugukanus. PacctosHue Mexy KilacTepaMu.
Anroputm DBSCAN.

3anaun kiaccuukanuu u perpeccuu. JlepeBps
pemeHuii. Anroputm CART, npyrue anroputrmsl.

4.1

3anaun kiaccuukanuu u perpeccuu. JlepeBps
pemeHuii. Anroputm CART, npyrue anropurmsl.

Knaccudukanmst TeKCTOB.

5.1

Knaccudukanmst TeKCTOB.

CucreMbl aHaTUTHYECKON 00pabOTKH JTaHHBIX.

JIuHeliHbpIe MOACIN IS KJ'IaCCI/I(I)I/IKaI_II/II/I " PpCrpeCcCuu.
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MaiirHa OonopHbBIX BEKTOPOB.

6.1

CucreMbl aHaTUTHYECKON 00pabOTKH TaHHBIX.
JluHeiHbIe MOJENHN TS KIIACCU(UKALIUN U PETPECCUH.
ManmHa OnopHbIX BEKTOPOB.

Bec KM, %:

20

20

20

20

20
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