MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienne noaroroBku/cnenuaibHocts: 01.04.02 [pukiagHas MaTeMaTHKa 1 HHGOPMATHKA
HaumeHnoBanune o6pa3zoBaTejbHOI NporpaMMebl. McKyCCTBEeHHBII HHTELIICKT
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
METO/bI U CPEACTBA AHAJIU3A JTAHHBIX

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.04

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemecrp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

1 cemectp - 16 yacos;

HpaKTuquKne 3aHATHA

1 cemectp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

1 cemectp - 2 yaca;

CamocrosiTesibHasi padoTa

1 cemectp - 93,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

1 cemectp - 0,5 yaca;

MockgBa 2023




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney, Mwuxawnnos W.C.

WaeHTudHKaTop Ra29e5243-MikhailovIS-1df6126d

N.C. Muxaiinos

(OJDKHOCTB)

COI'ZTACOBAHO:

(moamucs)

(pacummpoBKa MOAKCH)

PyKOBOI[I/ITe.]—H) MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
06pagoBaTeJ'[[,H0ﬁ CeepeHuna o snagensue U3MN M3K
s : Bnageney, MapaH M.M.
OporpaMMEbl * Mal + WaeHTHKaTop R7beld1f2-MaranMM-804b01e2 MM MapaH
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmuch) (pacmudpoBKa MOIIHCH)
3BaHUE)
MoanucaHo aNeKTpoHHO| nognuceio ®TEOY BO «HUY «M3U»

o o CeepeHuna o snagensue U3MN M3K H.P
3aBeyrOIUii BBITYCKAIOLIEN Brageney BapLUaBCku 11.P. .
Ka(bez[pbl WaeHTudHKaTop R9a563c96-VarshavskyPR-efb4bbd BapIJ_IaBCKI/II/I

(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmucs) (pacmudpoBKa HOIIHCH)

3BaHUE)



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
TaK)Ke NpUOOpEeTEeHHE HABBIKOB HCCIIEOBATENsl JaHHBIX M pa3paboTdyMka MaTeMaTHYeCKHX MOjesei,

MCTOOB MW aJIrOPUTMOB aHaliM3a JaHHBbIX,

U3Y4YEHHE COBPEMEHHBIX IIOXOJ0B K pa3paboTke

MporpaMmMHOIo 06eCHe‘leHI/IH, COOTBCTCTBYIOIIUX SA3BIKOBBIX U HHCTPYMCHTAJIbHBIX CPCACTB.

33[[3‘11/[ AUCHHUIIIMHBI

- OcBOEHHE OCHOBHBIX MOZIEJIEH U METOI0B MALLIMHHOTO OOyY€HHs U aHaJIU3a JaHHbIX.;

- [IpnoOpeTeHne HaBBIKOB 10 pealu3aluy U IPUMEHEHHUIO YKa3aHHbBIX MOJEIEH U METO/I0B. ;

- [IpuoOpereHne HaBbIKOB 10 MPUMEHEHHIO IPOrPAMMHBIX CPEJCTB, B KOTOPBIX Pealn30BaHbl
YKa3aHHbIE MOJEIU U METOJIBL.;

- QOpMUPOBAHNE YCTOMYMBBIX HABBIKOB aHAJIN3A PEAJIBHBIX JAaHHBIX C IOMOLIBIO U3YYEHHBIX

MCTOIOB..

dopmupyembie y 00y4aromerocss KOMIeTeHIUH 1 3aIUIaHUPOBAaHHbBIC Pe3y/IbTaThl 00y4eHUsl 110
JMCLHUIUIMHE, COOTHECEHHBIEC C MHAMKATOPAMH A0CTHKEeHHs] KOMIIeTEeHIMI |

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[IK-2 Cnocoben npumMeHsTh
METO/1bI IPOEKTUPOBAHUS
JUIst 0OecTieyeHHst
peanu3aluy pe3ynbTaToB
aHaJM3a

N-1nk-2 @opmanusyer
onucaHus GM3HeC-POLIECCOB

3HATh:
- METOJIbI CHCTEMHOTO aHAJIN3a;

- OCHOBHBIE ITOXOJIbI K PeaH3aliu
METOJIOB HCKYCCTBEHHOTO MHTEIUICKTA TSI
aHaJM3a JIaHHbBIX;

- aJITOPUTMBI aHATN3a OOJIBIIUX 00HEMOB
nHpopmanuu.

YMETh:

- peaJin30BaTh METO/Ibl CHCTEMHOTO
aHaJIN3a;

- peasin30BaTh AITOPUTMBI aHAIN3a
OosbIINX 00bEMOB TaHHBIX;

- COBPEMEHHbIE MIIATHOPMBI U A3BIKH
ITPOrPaMMUPOBAHHUS BBICOKOT'O YPOBHSI.

[1K-2 CniocobeH npuMeHsTh
METO/IBI POCKTUPOBAHUS
JUIs o0ecTieyeHNs
peanu3anum pe3yabTaToB
aHanmm3a

NJI-2nx-2 lemoncTpupyer
YMEHHE CIeIUTH 3a
U3MEHEHHSIMU TPeOOBaHHI

3HATH:

- DTallbl ’)KU3HEHHOI'0 LIUKJIA
MH(OPMALIMOHHBIX CUCTEM;
- IOAXO/bI K TECTUPOBAHUIO
MH(OPMALIMOHHBIX CUCTEM.

YMETB!
- OCYILECTBJIATH MOJJIEPKKY pa3paboTKu

MH(OPMALIMOHHBIX CUCTEM;
- BBITOJIHATH 1I0pPa0OTKY MOy IeH
MH(OPMALIMOHHBIX CHCTEM.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JuctunnuHa OTHOCHUTCS K OCHOBHOM TpodeccrmoHambHONM 00pa3oBaTeNbHON  Iporpamme
UckycctBennsiii uHTEeKT (manee — OIIOII), nampaBnenuss moxaroroBku 01.04.02 IlpuxmagHas
MaTeMaTrka U HHOpMaTHKa, ypOBEHb 00pa30BaHUs: BBICIIEe 00pa30BaHNE - MAaTUCTPATYpA.




Bazupyertcst Ha ypoBHE cpeqHero oo1iero oopazoBaHusl.

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 IPEIBAPUTEIHHO

N3Y4YUTH TEMY U 3a1a41 BBITIOJTHCHU A
1ab0paTopHOH 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 aHATUTHIECKONH 00pabOTKU JaHHBIX.
AQHAIUTUYECKOU Jluneiinple MosieNy JUIsl Ki1acCU(pUKaUKN U
00paboTKU TaHHBIX. perpeccun. MamiHa 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. Uumennexmyanouviil ananus oannvix (Data Mining). Dmansl ucciedosanus OauHbIX C
nomowwio memooos Data Mining. Tunwl 3axonomeprocmeni. Memoowr Data Mining.

1.1. MaTemiekTyanbHbIi ananu3 qaHabix (Data Mining). Dtansl nccine10BaHus JAHHBIX C
nomoInbio MeTo10B Data Mining. Turbel 3akoHoMepHOCTE. Metoasr Data Mining.

BBenenne B «ananu3 naHHbx». Pabora ¢ qJaHHBIMH. DTamnbl PELICHUs 3aa4l aHAIN3a JaHHBIX U
UX B3aMMOCBS3H. VIHTEIIeKTyaabHbI aHAIM3 JaHHBIX. DTalbl HCCIEA0BAHUS TaHHBIX C TOMOIIBIO
meronoB Data Mining. Tumbl 3akoHomepHoctedl. Metoasl 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. 3apaymn Data Mining. 3agaua knactepusanuu. CMech HOpMaNbHBIX pacnpenenenuit. EM-
anroput™. K-means u ero monuduxarmm.

3amaun Data Mining. 3agaua knactepusanuu. CMech HOpMaibHBIX pacmpeneneHuil. EM-
amroput™. K-means m ero momudukamuu. [locraHoBka 3amauun. MHOromMepHoe HOpPMaIbHOE
pacnpeaenenue. Maximum Likelihood. AnbrepHaruBubie ¢dyHkiuu paccrosaus. «lIpoxnarue
pasMepHOCTH». AJTbTEpHATUBHBIC KPUTEPHUU KAYECTBA. .

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

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

baiiecoBckas knaccugukanus. AnocTepuopHOe paclpenesieHue napaMmerpoB. Mepapxuueckas
knaccupukanus. PaccrosHume Mexmy kiactepamu. HEeBKIMIOBBI TPOCTPAHCTBA. AJNTOPHTM
DBSCAN. Buasl 06bektoB. Monugukaruu anroputma DBSCAN. Kputepuii Silhouette. [Toxxomb
K MoJienipoBanuio. ['eHeparuBHbIe Moenu. [ucKkpuMUHATHBHBIE MoJenn. DYHKIIMH PEIICHHUS. .

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 axHanusa. [Ipocras nuHeNHas B3aMMOCBS3b. YPABHEHHME PETPECCHHU.
[Tonronka nuHuM perpeccun. Ilonstue koppemsiuuu U KoBapuauuu. OIEHKa pe3ynbTaToB
KJaccu(UKaluu: pa3/ielieHne BEIOOPKH, CKOMIB3SIUI KOHTPOJIb, bootstrap. MeTpuku kauecTBa A
BEPOATHOCTHBIX Mojieneld. MeTpuku kauectBa s Gpynkuuid pemenus. Kpusast Receiver Operating
Characteristic. [lepeBbs pemenuii. Anroputm CART. HYucrota y3na. Teopus unpopmanuu. Beibop
HaWIyyllero pasjeneHus. Vcnonap3oBaHME HECKONBKMX IIPU3HAKOB. YKOpauMBaHUE JIEpEBa.
BeruncnurensHas cnoxHocTh. OtcyrcTByromue 3HadeHus. Anroput™ ID3. Anroputm C4.5.
Anroputm C5.0..

5. Knaccuduxayus mexcmos.

5.1. Knaccuduxanus TeKCTOB.
Knaccugukamus tekcroB. O6paboTka TekctoB U Naive Bayes. 3amaun Text Mining. Dtanbl
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. 3axon [{unda. TF-IDF. IIpeacrasnenune nokymMeHToB. baiiecoBckuii kiraccupukarop.
Multinomial Naive Bayes. CrnaxuBanue. baliecoBckue ceTH..

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

6.1. CucreMbl aHATUTHYECKOW 00pabOTKK NaHHBIX. JIMHEHHbIE MOIEH JIs KiIacCu(PUKauu u
perpeccun. MamimHa onopHbIX BEKTOPOB.

CucreMbl aHanIuTUYECKOW OOpaOOTKM HaHHBIX. JIMHEeWHBbIe Moenu Ui KiIacCU(pHUKaUUU U
perpeccun. ML — dyrkius npaBronogodus. ML — pemenue. Perynspusamnus. Jloructudeckas
perpeccus. I'pamuentHeiii cnyck. Meton Herotona. O000ménHbIe JIMHEHHBIE Mojaenu. Ciydan
JUHEHHO pa3feMMbIX U JIMHEWHO HepasJeNMMbIX KJIacCOB. 3amada onTuMmm3anuu. [lepeoOyuenue
MoJieu. MalivHa onopHbIX BEKTOpOB. MakcumanbHbli 3a30p. CMmsirdyeHue orpanndeHuid. OyHKIuu
anpa. Teopema Mepcepa. CToxacTH4eCKUI IpalueHTHBIN CIYCK..

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. MamuHa onopHsIx BeKTOpoB (SVM);
2. Knaccudukanus texcros. baiiecoBckuii kiaccupukarop.;
3. Peanuzanus anroputm CART a5 noctpoeHus AepeBa peleHuii;
4. Peanuzanus anroputMa DBSCAN mi1s pelieHus 3aja4u KjlacTepu3alini;
5. Peanmu3anus anropurma K-means juis pemenns 3a1a4n KJIacTepu3arm.

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
JTUCLUTUTAHE B COOTBETCTBHH C 11.3. THUT U HAUMECHOBAHUE
A 3.1
WHIUKATOPOB
(B COOTBETCTBUH C pazfeaom 1) 1]12[3]4]5]68
3HaTh:
ANTOPHUTMBI aHaJIU3a OOJIBIINX 00BEMOB V-1 + JlabGopaTtopHas pabora/Peanu3zanus anroputma K-
-lnk-2
nH(popManun means JiJIsl peIIeHus 3a/1a41 KJIacTepU3alnuu
OCHOBHBI€ TOJIXO/IbI K peanu3alii METO/I0B JlaboparopHas paboTa/MaiuHa OmOpHbIX
HCKYCCTBEHHOI'O MHTEJIJIEKTA JJIsl aHAJIn3a BEeKTOpOB (SVM)
TIAHHBIX WT-1nx-2 +
JlaGopaTopHas pabora/Peanu3anus anroputMa
DBSCAN niis penieHus 3ajjaun KjacTepu3aluu
METO/Ibl CHCTEMHOTO aHaJIn3a JlaboparopHas paboTa/MaiuHa OMmOpPHBIX
Tl * BEeKTOpoB (SVM)
MOJIXOJTbI K TECTUPOBAHUIO MH()OPMAIIMOHHBIX V202 + JlaboparopHas pabora/Knaccudukarms TeKCTOB.
CHCTEM ’ baiiecoBckuii Kiraccuukarop.
ATanbl )KU3HEHHOTO ITUKJIAa HH()OPMAITHOHHBIX V-2 + JlaboparopHas pabota/Peanuzanus anropurma
-21K-2
CUCTEM DBSCAN niis pemenust 3a1aum KjaacTepu3aluu
Ymersb:
COBpEMEHHBIE TIaTPOPMBI U S3BIKU V-1 + JlaboparopHas pabota/Peanuzanus anropurma K-
-lnk-2
IPOTPaMMHUPOBAHUS BBICOKOTO YPOBHS means JUIsl pelIeHus 3a/1a4M KJI1acTepu3aun
pean30BaTh AITOPUTMBI aHATH3a OOIBIINX V-1 + JlaGoparopHas pabota/Knaccudukanus TEKCTOB.
00BEMOB JTAHHBIX ] BaitecoBckuii kiraccuukarop.
peann30BaTh METO/Ibl CHCTEMHOT'O aHAJIN3a -1 + JlaboparopHas paboTa/Peanuzanus anroputm
-lnk-2 o
CART ny1s1t mocTpoeHus iepeBa penieHui
BBITIONHSATH 10pa00OTKY MOAyNen V-2 + JlaboparopHas pabota/Peanuzanus aaropurma
-211K-2
MH(OPMALIMOHHBIX CUCTEM DBSCAN nsis penienust 3ajjaun KJiacTepu3aluu
OCYIIECTBIIATH MOIIEPKKY pa3paboTKu V202 + JlabopaTopHast pabota/MarmHa OIOPHBIX
MH(OPMAIIMOHHBIX CHCTEM BEeKTOpOB (SVM)
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUS 11O JUCIMIIIMHE
(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.- "TexHonorum nHTEIEKTyalbHOIO aHaIU3a 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. Maitun Buneoxondepenum;

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 0M0JMOTEKAa OHJIAlNH" -
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 "KoncyabsTant 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 nannbix 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 naargopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypuausi Institute of Physics (IOP), Besimkoopuranus - https://iopscience.iop.org/
21. ’Kypuaasnl HayuHoro odmectBa 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 nannbix qucceprauuii 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. ZKypuaasl 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 6udamorexka MOU (36 MDMN) - http://elib.mpei.ru/login.php

33. IopTa oTKpBITHIX JaHHBIX Poccuiickoii @exepanmu - 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
conmajbHoi 3amuThl PO - 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 Pochunmonutopunra - 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. HanmoHaJbLHBIN MOPTAJ OHJIAITH 00yueHnss «OTKpbITOE 00pa3oBanue» - 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, Yuebnas 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 IIPENOAABATEIIS, CTOJ
IIPOBEICHUS knace kag. "TIMUN" KOMIIBIOTEPHBIN, CTYJI, KOMIIBIOTEPHAs
IIPOMEKYTOUHON CeTh C BBIXOJOM B lHTEpHET,
aTTecTaluu MYJIBTUMENUUHBIN IPOEKTOP, IKPaH,
KOMITBIOTEP NEPCOHAIBHBIN, KOHIUIIHOHED
ITomemenus mis HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJ, CTOJ
CaMOCTOSITEIbHON PabOThI Komnberorepubiit NHUCBMEHHBIN, BENTaIKa JUIST OJEKIbI,
YUTAJIBHBIN 3all KOMIIBIOTEPHAs! CETh C BBIXOAOM B
HHTepHeT, KOMIIBIOTEP MEPCOHAIBHBIN,
IIPUHTEDP, KOHAULIMOHED
ITomemenus s M-706a, MmapTa co CKaMbe, CTOJI, CTYJ, I0CKa
KOHCYJIbTUPOBaHUS KoHcynpTanmoHHbI# 3a1 MEJ0Bast, MyJIbTUMEANNHBIN IPOEKTOP
kadenpsl [IMUN
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 JUI pabOTHI C TOKyMEHTaMH, IKad,

mkad 171 JOKyMEHTOB
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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 npoMexyToUHOI 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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