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

Hanpagienne noaroroBku/cnenuaibHocThb: 02.03.02 dyngamenTanbHas HHPOPMATHKA M HH(POPMALHOHHEIE
TeXHOJIOTHH

HaumenoBanue oOpa3oBare/ibHOM nporpamMmbl: TexHosioruu pa3padoTKu HHTE/VIEKTYAIbHbIX CHCTEM
YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OUHoO-3209HASA

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:

b1.4.01.10

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 5;

Yacos (Bcero) no yueoHomy
MJIAHY:

180 yacoB

Jlekuuu

6 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

6 cemecTp - 14 yacos;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

KoncyabTanuu

6 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

6 cemecTp - 146,2 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

6 cemectp - 1,5 yaca;

BKJIIOYAS:
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

6 cemectp - 0,3 yaca;
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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,
METOJIOB ¥ QJITOPUTMOB aHalu3a JaHHBIX, M3yYCHHE COBPEMEHHBIX TIOJXOJOB K pa3padoTKe
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 MOJIEIH U METO/IbI.;
- opMUPOBAaHUE YCTOMYMBBIX HABBIKOB aHAJIM3a PEANIbHBIX JAaHHBIX C TOMOUIBIO0 U3YYEHHBIX
METOJIOB..

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

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHs
KOMIEeTeHIIHH HHIAKATOPA J0CTHKEHHSI
KOMIEeTeHIIHH

ITK-1 Cnocoben N J-3nk-1 [Ipumensier metoapr | 3HATH:
IPOEKTUPOBATh U MOCTPOCHHS 0a3 JaHHBIX - MCTOZIBI CHCTCMHOT'O aHaIn3a,
Pealn30BbIBATE - OCHOBHBIE MOJXOIbI K peau3aluu
IPOrpaMMHOE 0BeCIIeUeHIE, METOJIOB HCKYCCTBEHHOTO MHTEIUICKTA TSI
0a3bl TAHHBIX U BBIMOJIHATH aHaJIN3a JTaHHBIX.
paboThI MO 3aIuTe
uHpOpMaLUN YMETb:

- OCYIIECTBIIATH MOJIEPIKKY Pa3pabOTKu
MH(POPMALIMOHHBIX CHCTEM.

[TK-1 Crnocoben UJ1-4nik-1 CTpouT nenoctayro | 3HATH:
IPOEKTUPOBATH U MOJIEIb TEKYILeH pealbHOCTH, | - MOAXOMbI K TECTHPOBAHUIO
peanu30BbIBAThH BBISIBIISIET C €€ ITOMOIIBIO MH(POPMALIMOHHBIX CHCTEM.
porpaMMHOe oOecIiedeHue, | 3a1a9u I JaTbHEHIIIeTo

0a3bl JaHHBIX U BBITIONHATH | cOopa nHbopManuu YMCTh!

paboTHI 1O 3amuTe - BBIIIOJIHATE J0PabOTKy MOIyJIel
UHpOpMaIIUN WH(OPMAIIMOHHBIX CHCTEM.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCUTCA K OCHOBHOM TpodeccHoHaIbHOM 00pa3oBaTeIbHOM MporpaMme
TexHonmoruu pa3paboTKH MHTENIEKTyalbHBIX cucteM (nanee — OIIOII), HampaBieHUs MOATOTOBKU
02.03.02 ®dynnamenTanbHass uHGOpMaTUKa U HMH(OPMALIMOHHBIE TEXHOJIOTUH, YPOBEHb OOpa30BaHUSA:
BhICIIIEE OOpa3oBaHKe - OakanaBpuar.

bazupyercs Ha ypoBHE cpeaHero oomero oopa3oBaHusI.

Pe3ynbraThl 00y4eHus1, MONTy4YeHHbIE P OCBOCHUH TUCIMILIMHBI, HEOOXOAUMBI IPU BBITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 WHrennekryanbHbIi 3770 | 6 4 - 3 - 0.4 - 0.30 - 30 - Camocmosamenvnoe usyuenue
aHanu3 naHHbIX (Data 2 2 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 24.35 2 - 2 - 0.2 - 0.15 - 20 - UCHIOUHUKOG:
aHanm3 naHHbIx (Data 2 2 [2], n.2
Mining). Dtarsr
HCCIIEZIOBaHNUS JTAaHHBIX
C TIOMOIIBIO METO/IOB
Data Mining
1.2 Turbr 13.35 2 - 1 - 0.2 - 0.15 - 10 -
3aKOHOMEPHOCTEM.
Mertojp1 Data Mining
2 3anaun Data Mining. 24.70 25 - 15 - 0.4 - 0.30 - 20 - Ilodzomogka K nabopamopnoii pabome: J1is
3ajaya Ki1acTepH3aluH. BBITIOJIHEHHS 33/IaHUH 110 JJaOOpaTopHOii padoTe
CMech HOpMaJbHBIX "Peamm3anus anroputma K-means st permeHus
pacnpenenenuii. EM- 33724y Kiactepu3anun” HeoOXoauMo
anroputMm. K-means n IIPEIBAPUTEIBHO N3YIUTh TEMY H 33/1a41
ero Mou(UKanuu BBITIOJTHEHUS JTAOOpaTOpHOIT pabOTHI, a TakK ke
2.1 3agaun Data Mining. 11.85 0.5 - 1 - 0.2 - 0.15 - 10 - N3y4YUTH BOIPOCH BAPHAHTOB 00Pa0OTKH
3ajaya KIacTepHu3aluH. PEe3yJbTaTOB MO U3YYEHHOMY B pasjeie
CMech HOpMaNbHBIX "3agayn Data Mining. 3ajgaya KiacTepu3anum.
pacnpeeneHun CMech HOpMAaJTBHBIX pacmpeneneanii. EM-
2.2 EM-anropurm. K- 12.85 2 - |05 - 0.2 - 015 | - 10 - anropurM. K-means u ero moauduxarmm."
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means u €ro

MaTepuany.

Mou(pUKAIIT H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[2], o3
3 BaiiecoBckas 27.20 2.5 4 0.4 0.30 20 Iloozomoeka Kk nadopamopnoii pavome: J1ns
KIaccH(UKAIHSL. BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
Uepapxudeckas "Peammzarus anroputma DBSCAN s
KIaccH(UKAIHSL. peIIeHNs 3a1a9H KiIacTepu3anin” Heo0X0auMO
PaccrostHne Mexmy IIPeABapPUTEIHHO U3YIUTh TEMY H 33/1a41
KJIacTepaMu. AJITOpUTM BBITIOJTHEHHS JTAOOPaTOPHOIT pabOTHI, a TakK ke
DBSCAN. U3Y4YHUTH BOIPOCHI BAPHAHTOB 00PaOOTKH
3.1 BaiiecoBckas 12.85 0.5 2 0.2 0.15 10 Pe3yNbTaTOB MO U3YUYEHHOMY B paszeine
Kiaccudukarms. "baiiecoBckas knaccudukanys. Mepapxuueckas
Hepapxunueckas knaccudukanms. PaccrosiHue Mmexay
KiaccupuKaIus. knactepamu. Anroputm DBSCAN."
Paccrosinne mexny Marepuany.
KJ1acTepaMu. AJITOpUTM H3yuenue mamepuanog 1umepamypHbix
DBSCAN. UCHOYHUKOG:
3.2 Moaudukanuu 14.35 2 2 0.2 0.15 10 [1],m.3
anroputmMa DBSCAN.
Kpurepuwii Silhouette.
4 3amaun 26.20 4 1.5 0.4 0.30 20 Iloozomoska k nadopamopnoii pabome: J1ns
KiaccuuKanyuu u BBITIOJTHEHHS 33/1aHUH 110 T1a0opaTopHOi padore
perpeccuu. JlepeBbs "Peanuzanus anroputm CART i noctpoenus
pemeHui. AIropuTM JiepeBa perieHui" Heo6xoauMo
CART, npyrue [IPEIBAPUTEIILHO U3YyUUTh TEMY U 3a1a4u
aJTOPUTMBI. BBITIOJTHEHUSI TA00OPaTOPHOH paboThI, a TaK Ke
4.1 3amaun 13.35 2 1 0.2 0.15 10 H3YYUTh BOIIPOCH BAPHAHTOB 00PabOTKH
Ki1accu(UKaKu 1 Pe3yJIbTaTOB MO U3Y4YEHHOMY B pazjeie
perpeccun. JlepeBbs "3amauu knaccuduxanyu u perpeccun. Jlepenbs
pemeHui. AIropuTM pemienuid. Anroput™m CART, npyrue
CART, npyrue ANTOPUTMBL" MaTepuay.
ITOPUTMBIL. H3yuenue mamepuanog 1umepamypHsix
4.2 Jepeso pemenuit 12.85 2 0.5 0.2 0.15 10 UCHIOUHUKOB:
[3], rn.2
5 Knaccudukarus 28.20 3 4 0.4 0.30 20.5 Iloozomoska K nabopamopnoii pabome: J1ist
TEKCTOB. BBITIOJTHEHUS 33/1aHUH 110 JTabopaTopHO padore
5.1 Knaccudukanus 13.85 1 2 0.2 0.15 10.5 "Knaccngukamms TekcToB. baifecoBckuii
TEKCTOB. kaccupukaTop" HeOOXOIMMO IPEABAPUTEIHHO
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5.2 CucteMsl 14.35 2 2 0.2 - 0.15 - 10 - U3YyYUTh TEMY U 3a/1a4M BBINOJIHEHUS
AHAITMTHYECKOH 71ab0paToOpHON paboTHI, a TaK Ke U3YUUTh
00paboTKN TaHHBIX. BOIPOCHI BAPUAHTOB 00pabOTKU pe3yJIbTaTOB
JluHeiiHbIe MOACTH IS o u3ydeHHoMYy B pazznerne "Kinaccupukarms
KIIaccu(puKaIiy 1 TEKCTOB." MaTepHary.
perpeccuu. Mammna
OIIOPHBIX BEKTOPOB.
Ox3aMeH 36.0 - - - - - 0.3 - 35.7
Bcero 3a cemectp 180.002 16.0 14. 2.0 - 1.502 0.3 110.5 35.7
0
Hroro 3a cemecTp 180.002 16.0 14. 2.0 1.502 0.3 146.2

0

Ipumeuanue: Jlex — nexuun; JIab — maboparopusie padoTsl; [Ip — npaktndeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoektam/padboram; MKKII — unauBuiyansHbie KOHCYIBTAIIMU IO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aenam
muctumuinael, CP — camocrositennbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas
aTTecTalus




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
nmomoInb MeTo10B Data Mining

BBenenne B «ananu3 naHHbx». Pabora ¢ qJaHHBIMH. DTamnbl PELICHUs 3aa4l aHAIN3a JaHHBIX U
UX B3aUMOCBS3U. MIHTEIIeKTyallbHBIA aHaIU3 JaHHbBIX. DTalbl UCCIEJOBAHUS JAaHHBIX C IIOMOIIbIO
meTo10B Data Mining..

1.2. Tunsl 3akoHOMepHOCTel. MeTonbl Data Mining
Tumnb! 3akoHOMepHOCTeil. MeToasl Data Mining. Data Mining kak moaenupoBanue u kak KDD.
[Tpuntun boudepponu. [Ipornecc paspadboTku ¢ ucnonb3oBanrem Data Mining..

2. 3a0auu Data Mining. 3adaua kracmepuzayuu. Cmecv HopmaabHulx pacnpedeneruu. EM-
anzopumm. K-means u e2o moouduxayuu

2.1. 3agaun Data Mining. 3agaya kinactepuzanun. CMech HOpPMAJIBHBIX pacpeaeIeHuN

3amaun Data Mining. 3amaya kimactepusanuu. CMech HOpPMalbHBIX pacnpezencHuit. EM-
anroputM. K-means u ero moamduxanmu. I[loctanoBka 3amaun. MHOrOMEpHOE HOPMaJIbHOE
pacnpenenenue. Maximum Likelihood. AnbrepHarusuble ¢dyHkiuu paccrosaus. «lIpoxnarue
pa3MepHOCTH». AITbTepHATHBHBIC KPUTEPUHU KAaueCTBa..

2.2. EM-anroputMm. K-means u ero moaudukanuu
Maximum Likelihood. AnprepraruBubie (yHKIMH pacctosuus. «l[IpokisTae pazMepHOCTHY.
ANbTepHaTUBHBIC KPUTEPUU KayecTBa.

3. Bauecosckas knaccuguxayus. Uepapxuueckas kraccudpuxayus. Paccmosnue mexncoy
xnacmepamu. Ancopumm DBSCAN.

3.1. baiiecoBckas knaccupukanus. Mepapxudeckas kinaccudukanus. Paccrosane mexmy
knactepamu. Anroputm DBSCAN.
BaifecoBckas kimaccudukamnus. AOCTEpUOPHOE paciipesiesieHne mapaMmeTpoB. Mepapxuyeckas

KHaCCH(bHKaHHH. PaccrosiHue MCXKAY KilaCTepaMHu. HeeBkanuaoBbl MMPpOCTPAHCTBA. AJ'IFOpI/ITM
DBSCAN.

3.2. Moguduxauuu anroputma DBSCAN. Kpurepuii Silhouette.
Bunst o6nextoB. Momudukamuu anroputMa DBSCAN. Kpurepuii Silhouette. Tlomxonmbr k
MojenupoBaHuio. ['enepatuBHble MOAETH. JIMCKpUMUHATUBHBIE MOeTH. DYHKIIUN PEIICHUS. .

4. 3a0auu knaccuuxauuu u pezpeccuu. epesvs pewenu. Ancopumm CART, opyzue
ANCOPUMMDL.

4.1. 3agauu knaccudukanuu u perpeccur. [lepesbs pemenunii. Anroputm CART, npyrue
AJITOPUTMBI.

OCHOBBI perpecCMOHHOro aHanusa. [IpocTtas nuHeHas B3aMMOCBS3b. Y PAaBHEHHME PErPECCHH.
ITonronka nuHuM perpeccud. llonstue koppemsiuuun u koBapuauuu. OIEHKA pe3ynbTaToB
KJIacCU(UKaLMU: pa3JielieHne BRIOOPKH, CKOJIB3SIIIUN KOHTPOJb, bootstrap. MeTpuku kadecTBa s
BEPOSTHOCTHBIX Mojeneld. MeTpuku kadectBa s pyHkiuii pemenus. Kpusas Receiver Operating
Characteristic.



4.2. JlepeBo peieHui

Hepebst pemienunii. Anroputm CART. UYwucrora y3ma. Teopuss wuHbopmamuu. Bwidop
HaWwIydllero paszaeneHus. lcnonb3oBaHHME HECKOJIBKHUX IMPU3HAKOB. YKOpauMBaHUE JepeBa.
BreruncnurenbHas cnokHocTh. OTcyTcTBytomue 3HaueHus. Anroput™ ID3. Anroputm C4.5.
Anropurm C5.0..

5. Knaccudurkauus mexcmos.

5.1. Knaccudukanus TEKCTOB.

Knaccudukanust rexctoB. O06padoTka TekctoB M Naive Bayes. 3agaun Text Mining. DTambl
o0paboTku TekctoB. JlexomupoBanme. Pa3Omenne Ha TokeHbl. Crom-crmoBa. Hopmanmzamms.
Cremmunr. Jlemmaruzanus. Heap’s law. Moaenu npencraBineHus nTokyMeHTOB: Boolean model,
Bag of words. 3akon L{unda. TF-IDF. IlpencraBnenune nokymeHToB. baiiecoBckuii kitaccupukarop.
Multinomial Naive Bayes. Criaxuanue. baiiecoBckue ceTu..

5.2. CucreMbl aHATUTHYECKOM 00pabOTKU JaHHBIX. JIMHEHHbIE MO IS KJIaCCU(PUKALIMU U
perpeccun. ManmHa OnopHbIX BEKTOPOB.

Cucrembl aHaTUTHYECKOW 00pabOTKHM JaHHBIX. JIMHEWHbIe Moaenw A KiacCU(PUKAMH |
perpeccun. ML — dyHkius nparonogobus. ML — pemenue. Perynspuszanus. Jloructudeckas
perpeccusi. I'paguentusiii cnyck. Meton Hptorona. O000ménHbIe nuHeHble Moaenu. Ciydau
JUHEHHO pa3feNMMBbIX U JIMHEWHO HepasJeNMMbIX KJIaccoB. 3agada onTumusanuu. [lepeoOyuenue
Mojienu. MalirHa OopHBIX BEKTOPOB. MakcumainbHblil 3a30p. CMsaryenue orpannueHuil. yHkuuu
anpa. Teopema Mepcepa. CTtoxacTUYeCKUN IPAIUEHTHBIN CITYCK..

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
1. Peanusanus anroputma K-means i pelieHus 3a1auy KJlacTepU3aliy;
2. Peanuzanus anroputma DBSCAN i pemienus 3a1auu KiiacTepus3alim;
3. Kinaccuduxkanus tekctoB. bailecoBckuit kinaccugukaTop.;
4. MamuHa onopHbIX BeKTOpoB (SVM);
5. Peanmmsanus anroputm CART nis noctpoeHus aepeBa peleHui.

3.4. TeMbl 1a00paTOPHBIX padoT
HE IIPEAYCMOTPEHO

3.5 KoncyabTanuu

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBIX B HUX KOMIIeTEHIIU

3armiaHupOBaHHbIE PE3YAbTaThl 00Y4YEHUS 110

Howmep paznena

O11eHOYHOE CPEACTBO

Kopbt JUCLUIUIMHEI (B (TUII ¥ HAUMEHOBAHUE)
TUCIUILTNHE
WHMKATOPOB | COOTBEeTCTBMH C 11.3.1)
(B COOTBETCTBMH C pa3aeioM 1)
1]2]3]4]5
3HaTth:
OCHOBHBIE MTOJIXO/Ibl K peaJIn3alii METO/I0B VIJI-3 + JlaGopatopHnas paboTa/Peanu3zamus aaroputmMa
-3MK-1
HMCKYCCTBEHHOIO MHTEJUIEKTA JIJIsl aHAJIM3a JaHHBIX DBSCAN niis pemienus 3ajaun KjaacTepu3aluu
METO/BI CHCTEMHOTO aHAJIN3a JlaGopatopHnast pabota/MamiHa OIIOPHBIX BEKTOPOB
N/I-3nx-1 +
(SVM)
MOJIXO/IBI K TECTHPOBAHUIO HH(POPMAIIMOHHBIX ne + JlaGoparopHas pabora/Peanu3zamus anroputma K-
-Ank-1
CUCTEM means JUIsl peHICHHs 3a/1a4¥l KJIacTepH3aluu
Ymern:
OCYIIIECTBIIATH TOJICPKKY pa3paboTKu V-3 + Jlaboparopuas padota/Peanmzanus anroputm CART
-SIK-1 .
MH(OPMALIMOHHBIX CUCTEM JUTSI TIOCTPOCHHUS IepeBa pelIeHH
BBITIOJTHSATE JI0Pa00OTKY MOIyJICH V-4 + JlaboparopHuas padota/Knaccudukarus TEKCTOB.
-4nk-1

I/IH(bOpMaI_II/IOHHLIX CHUCTEM

BaitecoBckuii Kiraccupukarop.




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
6 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 pemenus 3anaun kiactepusanuu (Jlabopartophas
pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE

Oxzamen (Cemecmp Neb)
Jnst moyyeHuss UTOrOBOM OLIEHKH Oajuibl MPOMEXYTOYHOM aTTeCTallid CyMMHPYIOTCS ¢ OanaMu
TEKYyIIeH aTTeCTallUH.

B numiom BeICTaBIsieTCs OlIeHKA 3a 6 cemecTp.

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

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Maptun O.- "baiiecoBckuii ananu3 Ha Python", U3narensctBo: "JIMK Ilpecc", Mocksa, 2020 -
(340 c.)

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

2. 3narononsckuit J{. M.- "OcHoBbI IporpaMmMmupoBanus Ha sa3bike Python", (2-oe u3n., ucrnp. u
not.), M3garensctBo: "JIMK IlIpecc", Mocksa, 2018 - (396 c.)

https://e.lanbook.com/book/131683;

3. Anekcees /[l. C.- "TexHOIOrMH HHTEIIEKTYaIbHOrO aHanu3a AaHHbIX", M3narensctBo: "KI'Y nM.
H.A. Hexpacosa", Koctpoma, 2020 - (141 c.)

https://e.lanbook.com/book/160082.

5.2 JIunieH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT OpUCHBIX IPOTPamMm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Visual Studio;

5. Python;

6. Keras.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMbI:

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

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red

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

4. baza nanabix 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 "KoncyasTaHnt ctygenta' - http://www.studentlibrary.ru/

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

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

13. ’Kypnaanl 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. Kypuaias! m3nareancrsa 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 nanubix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

19. ba3a nanubix INSPEC na niargpopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypuausi Institute of Physics (IOP), Besiukoopuranus - https://iopscience.iop.org/
21. ’Kypuaasl 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/pqgdtglobal/index

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

26. Kypuaast m3narenncrsa SAGE Publication (Sage) - https://journals.sagepub.com/
27. Kypuaxa Science - https://www.sciencemag.org/

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

29. Kosutexuus :xxkypuasioB 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. IopTaJ oTKPBITHIX JaHHBIX Poccuiickoii @exepauum - https://data.gov.ru

34. ba3a oTKpBITHIX JaHHbIX MUHHCTEPCTBA TPY/AA U COHUAIBLHOM 3alUTHI PD -
https://rosmintrud.ru/opendata

35. ba3a OTKpBITHIX JaHHBIX PO ecCHOHATBHBIX CTAHAAPTOB MUHHUCTEPCTBA TPYAa U
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMUYECKOro pa3Butus PO -
http://www.economy.gov.ru
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37. ba3za oTkpsITHIX 1aHHBIX PocpunmonuTopunra - http://www.fedsfm.ru/opendata

38. DnexkTpoHHas oTKpbITas 6a3a gaHHbIX "'Polpred.com O630p CMHU" -
https://www.polpred.com

39. UndopmanunonHo-cnpaBouynas cucrema «Komekce/Texakcnepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

40. HanmoHaJbLHbBI MOPTAJ OHJIAIH 00yuennst «OTKpbITOE 00pa3oBanuey - https://openedu.ru
41. OpuuuanbHblii caiit @egepajbHOrO areHTCTBA N0 TEXHUYECKOMY PeryJHPOBAaHUIO H
meTpoJioruu - http://protect.gost.ru/

42. OTKpbITast yHUBepcuTeTcKass HHpopManuoHHas cucrema «POCCHUS» -
https://uisrussia.msu.ru

43. OpuuuanbHblii caiit MUHHCTEpCTBA HAYKHU U BbiciIero oopa3zosanus Poccuiickoii
®enepanuu - https://minobrnauki.gov.ru

44. Opunnanbublii caiit PenepabHOM CJIYK0bI 10 HAA30pY B cdepe 00pa30oBaHUs U HAYKH -
https://obrnadzor

45. denepanbublii moprana ""Poccuiickoe odpaszoBanue' - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeeHus Homep ayauropun, OcHamenue
HaAaMMCHOBaHHE
Y4eOHble ayIUTOpUU K-417/6, benas CTOJI KOMITBIOTEPHBIN, TOCKAa HHTEPAKTUBHAS,
JUTSI TIPOBEICHUS MyJIbTUMEANITHAS KOMITbIOTEpHAs CETh C BBIXOJ0M B MHTEpHET,
JIEKIIUOHHBIX 3aHATUN U CTyus MYJIbTUMEAUIHBIA IPOEKTOP, KOMIIBIOTED
TEKYIIEro KOHTPOJIS MIePCOHAIIbHBIN
K-417/7, CeroBas CTYJI, KOMITBIOTEPHAsI CETh C BHIXOJIOM B
YepHast CTyaus WuTepHet, MUKPO(OH, MyTbTUMEIUITHBIN

IPOEKTOP, IKpaH, 000pya0BaHUE
CICIUATM3UPOBAHHOE, KOMITBIOTED

MEPCOHAJIbHBIN
VYyeOHble ayAUTOPUH XK-417/1, CTOJI MIPENOaBaTeNsl, CTOJI KOMIIBIOTEPHBIH,
JUISL TIPOBEJICHUS Kommnbrorepnsiit | mkad 115 JOKYMEHTOB, IIKad JI71s1 0J1€3K/IbI, CTOJ
MPAKTUYECKUX 3aHIATUH, kiacc UJ10 IIACbMEHHBIN, KOMIIBIOTEPHAS CETh C BBIXOJIOM B
KP u KII NuTtepHeT, 1ocka MapKepHasi epeIBHKHas,

KOMIIBIOTEP NEPCOHAJIBHBIN, IPUHTED,
KOHJUIIMOHED, CTEHT UHPOPMAITMOHHBII

VY4eOHble ayAUTOPUH XK-417/1, CTOJI MIPENOaBaTeNsl, CTOJI KOMIIBIOTEPHBIH,
JUTSI TIPOBEICHUS KowmmbrorepHsiii mkad 17 JOKyMEHTOB, IKad A1 OACKIbI, CTOJ
MIPOMEXKYTOUHOU knacc U0 IIACbMEHHBIN, KOMIIBIOTEPHAS CETh C BBIXOJIOM B

aTTecTaluu WNHuTtepHert, nocka MapkepHasi epeIBUKHAS,

KOMIIBIOTEP NEPCOHAIbHBIN, IPUHTED,
KOHJUIIMOHED, CTEH T UHOPMAITMOHHBII

ITomemenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TIUCbMEHHBIM,
CaMOCTOSITEILHOMI JlexmnonHas BEIIAJIKA ISl OJICKIbl, KOMIIBIOTEPHAS CETh C
paboThI ayIUTOpUs BBIXOZ0OM B IHTEpHET, KOMIIBIOTED
MePCOHAIIbHBIN, MPUHTEP, KOHAUITUOHED
ITomemenus s 2K-2000, CTOJI, CTYJI, KOMIIBIOTEP MEPCOHAIBHBIM,
KOHCYJbTHPOBaHUSA Kondepeni-3an KOHIUIIMOHED
naao
ITomemenus st K-417 /2a, CTEIUTAX ISl XpaHCHUSI HHBEHTAaps, SKPaH,
xpaHeHus: ooopynoBanus | [lomemenue ans yKa3Ka, apXUBHbIE JOKYMEHTBI, TUTIJIOMHbBIE U
1 y4eOHOTO WHBEHTAPS WHBEHTAps KYpPCOBBIE paOOTHI CTY/ICHTOB, KaHIICIIAPCKHUI

IIPUHAJUIC)KHOCTH, CIIOPTUBHBINA HHBEHTAPb,
X034 CTBEHHBI HHBEHTAPh, 3allaCHbIE
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KOMIUIEKTYIOIIUE A7 000pyI0BaHUs
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MGTOI[BI " CPpCACTBA aHATIN3a JAHHBIX

(Ha3BaHME AUCIMILIMHBI)
6 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 Mammuna onopsbsix BekTopoB (SVM) (JIabopaTtopHas pabora)

KM-2 Peamuzanus anropurma DBSCAN anst pemenus 3agauun kinactepusanuu (JlabopatopHas padora)
KM-3 Peammsanus anroputma K-means mis pemenus 3a1aun kinacrepusanuu (JlaboparopHas padora)
KM-4 Peamuzanus anroputm CART s moctpoenus aepeBa perienunii (JlabopaTtopHas paborta)

KM-5 Knaccudukamnus tekctoB. baiiecoBckuii kimaccudukarop. (JlabopaTtopnas padora)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuunianHsl KM: L 2 3 4 >
pasjena Henens 3 6 9 12 15
KM:
WuTennextyanpHblil ananu3 AanHbix (Data Mining).
OTanbl UCCIEI0BAaHUS JAHHBIX C TIOMOIIBIO METO/I0B
1 . 9
Data Mining. Tunsl 3akoHOMepHOCTEN. MeToasl Data
Mining.
WuTennextyanpHblii ananu3 AanHbix (Data Mining).
11 OTanbl UCCIEI0BAaHUS JAHHBIX C TIOMOIIBIO METO/I0B +
Data Mining
1.2 Tunsl 3akoHoMepHOcTel. Metoasl Data Mining +
3amaun Data Mining. 3agada kiacrepusamnuu. CMmech
2 HOPMAJIBHBIX pactpeznenenuii. EM-anroputm. K-
means 1 ero MoJupuKamu
21 3amaun Data Mining. 3a)1aqavKnaCTepH3auHH. Cwmecs +
HOPMAJIbHBIX paclpeesICHuN
2.2 EM-anroputm. K-means u ero monuduxarmu +
baiiecoBckas knaccudukanus. Mepapxuueckas
3 kiaccugukaius. PacctosHue Mex 1y KilacTepamu.
Anroputm DBSCAN.
BaitecoBckas knaccudukanus. Mepapxuyeckas
3.1 kinaccudukanus. PaccrosiHne Mex Ty KiracTepaMu. +
Anroputm DBSCAN.
39 Monudukauuu anroputma DBSCAN. Kpurepuit +
' Silhouette.
4 3anaun kiaccuukanuu U perpeccuu. JlepeBps
pemenuii. Anroputm CART, npyrue anropurmsl.
41 3anaun kiaccuukauu U perpeccuu. JlepeBps N
' pemeHuii. Anroputm CART, npyrue anropuTmsl.
4.2 JlepeBo perienuii +
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Knaccudukanus TekcTos.

5.1 Knaccudukanus TekcTos. +
CucTeMbl aHATUTUYECKON 00pabOTKH TaHHBIX.
5.2 JluHeiHble MOJENHN TS KITACCU(UKALIUN U PETPECCUH. +
MaimHa OopHBIX BEKTOPOB.
Bec KM, %: | 20 | 20 | 20 20 | 20
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