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1. BbinojiHeHHe padoT

3aodanue, BHIIOIHAEMOE HA MPAKTHYECKOM 3aHITHH, MPEIIOJAracT pelicHue
CTYIEHTOM HEOOJIBIION y4eOHO-MCCIIe0BATEIBCKOM 3a/1auH 110 TeME JTUCIUILIHHBI,
HOATOTOBKY M 3allIUTy OTYETa O pa3pabOTaHHOM peEIIeHUH. 3a1a4a, KaK MPaBHJIo,
3aKJII0YaeTCs B BBIMOJHEHUH HMHTEUICKTYaIbHOIO aHalW3a yKa3aHHOTo Habopa
JTAHHBIX (BPEMEHHOTI'O Psia) U BU3yaIM3alliy MOJYyYCHHBIX PE3Y/IbTaTOB.

CTyneHTy HeOOXOMMO CO3/IaTh HA OJIHOM M3 CBOOOJIHO JOCTYITHBIX CEPBHCOB
(github, bitbucket u nap.) nyOawuHbBld penosumoputi no Oucyuniuuwe I
COXpPAHEHHUs] MCXOJHBIX TEKCTOB pa3pabOTaHHBIX PEHICHUSA 3adaHduil W Jp.
MaTepHaIOB, CO3/1aBaEMbIX B paMKaX MPAKTUYCCKUX 3aHATHHA.

Habop Oanmwbix mpe/uiaraeTcs CTYJIEHTOM U COIVIACOBBIBACTCS  C
npernoaBaTesieM, P 3TOM MPEAMOYTHTEIbHBI pedepeHCHbIC HAOOPhI TaHHBIX —
pasMeIlieHHbIE B aBTOPHUTETHBIX CBOOOMHO OCTYIHBIX HHTEPHET-PEIO3UTOPHUAX
(manpumep, UCI Machine Learning Repository https://archive.ics.uci.edu/) nmu/u
YIOMSIHYTbIE B HAy4YHBIX CTaThsIX, ONYOJMKOBAHHBIX B ABTOPUTETHBIX
PELIEH3UPYEMBIX JKypPHAJIaX.

Aneopumm MHTEIJIEKTYaJlbHOTO aHAJIM3a JAHHBIX MOXET OBITh peaan30BaH
CTYJECHTOM C TIOMOIIBbIO CTOPOHHHUX OHOJMOTEK WJIM CAMOCTOATEIHHO
(mpennoututensHo). [lpu paspaboTke npocpammuvl JTOMYCTAMO HCIIOIH30BAThH
JA100bIE SI3BIKM MTPOrPAMMUPOBAHUA, OMOIMOTEKH U MHCTPYMEHTAIbHBIE CPEICTBA
(ecnu SIBHO HE yKa3aHO 00paTHOE).

Ucxoonvie mexcmsl TIpOrpaMMbl U CONMYTCTBYIOIIME MAaTepuaibl 3aJaHUs
(HaOopbl JaHHBIX, Pe3yJbTaThl PabOThl W BHU3yaJIM3allMH, OTYET) HEOOXOIUMO
COXPaHATH B PEMO3UTOPUH MO TUCIUIUIMHE (OTAEIBHBIA KaTaJOT I Ka)JI0TO
3aganusi). VcxoaHble TEKCThl JOJDKHBI OBITh JIOKYMEHTHPOBAaHBI (HAJTUYME
cneuurdukanuii GpaityioB 1 MOANPOrpamm).

HononnumenvHole (OOHYCcHble) Oannbl: 3a KAY€CTBEHHOE HCIOJIb30BAaHUE B
pean3aiy napauieiIbHBIX/pacpe/ieICHHBIX alTOPUTMOB.

Omuem O BBINOJHEHUU 33JaHUSl JOJOKEH BKJIIOYaTh B CEOsl CIlEayrONIHe
OCHOBHBIE JJIEMEHTHI:

— nouasie PUO aBTOpa 0TUETA, A/IPEC DJIICKTPOHHOM MOUTHI JJI51 CBS3H;

—  (dopMyIupOBKa 3a/1aHUS;

—  Oubnuorpaduueckas CChlJIKa U KpaTKHE CBEJCHUS O Ha0ope JaHHBIX;

—  KpaTKM€ CBEIEHHMS O CpEICTBAX pealu3aluu (eclid NPUMEHUMO) U

TMIIEPCChIJIKA Ha KaTaJlol PEMO3UTOpUsS C MCXOJHBIMH TEKCTaMU U

COIYTCTBYIOLIMMHU MaTepuaIamy;


https://archive.ics.uci.edu/

—  PHCYHKH C PE€3yJIbTaTaMU BU3yalM3alluu’;
—  KpaTKHUE MOSICHEHUS K IIOJYyYEHHBIM pe3yJIbTaTaM.

3awuma omuema TPEANONAraeT YCTHBIE OTBEThl CTYJIE€HTAa HAa BOIPOCHI
MIPEIOIaBaTEII [0 PEATN3ALMU TPOrPaMMBbl U MIOJIYYEHHBIM PE3YJIbTATAM.

! PucyHku 10IKHBI MMETh TOANUCH. [pauKy ¥ JMarpaMMbl HA PHCYHKaX JIOJIKHBI MMETh JIETEH Ty, HOMKUCH OCel ¢
yKa3zaHHEM eIWHUI] H3MEPEHHUS (€CTH MIPUMEHIMO).
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2. Ilouck madJI0HOB

3ananue 1. [Touck yacTbIx HAG0OpPOB

BrInmosHuTe MOMCK YacThIX HaOOPOB OOBEKTOB B TPEX Pa3IMYHBIX HaOOpax
JaHHBIX C MMOMOIIBIO CICAYIONUX aJIrOpUTMOB (MM MX Moaudukaimii): Apriori,
FP-Growth, ECLAT. HaGopbl JaHHBIX TOJDKHBI CYIIECTBEHHO OTIUYATHCS APYT OT
apyra 1O KOJMYECTBY TpaH3aKIUH W/WIA TUOUYHOW JJIMHE TPaH3aKIUU
(konmuuecTBy 00BEKTOB). BapbupyiiTe moporoBoe 3Hau€HUE NOIACPKKY (HAaIpUMep:
1%, 3%, 5%, 10%, 15%, 20%). IIpoBephTe HIECHTUYHOCTH PE3YJIHTATOB,
MOJIYYEHHBIX C TTIOMOIIBIO PA3IMYHBIX AJITOPUTMOB.

1. TloAroToBbTE CIMHMCOK YacCThIX HAOOPOB, B KOTOPHIX HE OoJiee ceMH O0OBEKTOB
(pazymHOe KOaM4ecTBO). [IpoaHamm3upyTe M H3JI0XKHUTE COJIEpKATEIbHbBIN
CMBICII TIOJTY4YeHHOTO pe3yJIbTaTa.

2. BpImonHWTE BU3YyaIH3allMI0 MOJYYCHHBIX PE3YyIbTAaTOB B BUJIE CIEAYIOIIMX
JUarpaMM:

- CpaBHEHHE OBICTPOJCHUCTBUS AITOPUTMOB Ha (PUKCUPOBAHHOM HA0OPE JAaHHBIX
TIPU U3MEHSIEMOM ITOPOTE TIOIIEPIKKH;

- o0Iee KOJWYeCTBO YacThIX HaOOpPOB OOBEKTOB Ha (PUKCHPOBAHHOM Habope
JAHHBIX TTPU U3MEHSIEMOM ITOPOTe TIOIIEPIKKH;

-  MakcuMajbHas JUIMHA 9acToro Habopa o0bEKTOB Ha (DMKCHPOBAHHOM Habope
JAHHBIX TTPU U3MEHSIEMOM MOPOTe TOIIEPIKKH;

-  KOJMYECTBO YacThIX HAOOPOB  OOBEKTOB  PA3IUYHONW  JIIMHBI  Ha
(UKCUPOBAaHHOM Ha0Ope JaHHBIX TIPH H3MEHSIEMOM ITOPOTe TOACPIKKH.

3ananme 2. [lonck accouMaTUBHBIX MPaBUJI

BbInonHUTE MOMCK acCCOLMATUBHBIX NPaBWJI A HAOOpPOB JaHHBIX W3
3ananus 1. 3apukcupyiite 3HayeHUE MOPOroBOE 3HAYCHUE NOIJEPKKHU (HApUMep,
10%), BapbupyiiTe MOPOrOBOE 3HAUYEHHUE JNOCTOBEpHOCTU (Hampumep, ot 70% no
95% c marom 5%). [onyuuTe CIMCOK PE3yNbTUPYIOIIUX TPABUJI B y1000UUTAEMOM
BUJIC (aHTELEICHT™® KOHCEKBEHT).

1. IloaroroBbTe CHHUCOK MPaBWJI, B KOTOPHIX AHTELEACHT MU KOHCEKBEHT
CyMMapHO BKJIIOYalOT B cebs He Oojee ceMH OOBEKTOB (pa3dymMHOE
KojauuecTBo). [lpoaHanu3upyite M M3JIOKUTE COAEPKATEIbHBIA CMBICIH
IIOJIYYEHHOTO pE3yJbTaTa.

2. BrlmonHuTe BH3yanIM3alUIO MOJTYYEHHBIX PE3YyJbTaTOB B BUJE CIEAYIOIIMX
JarpaMM:



CpaBHEHHE OBICTPOACWUCTBUSA MOMCKA MpaBWJI Ha (PUKCHPOBAHHOM HaboOpe

JaHHBIX IIPU U3MECHACMOM I1I0OPOTe TOCTOBEPHOCTH,

o0111ee KOJMYECTBO HAMJICHHBIX MPAaBWJI Ha (PUKCUPOBAHHOM HAOOPE JaHHBIX
IpY U3MEHSIEMOM IOPOTe JOCTOBEPHOCTH;

MaKCHMaJIbHOE KOJMYECTBO OOBEKTOB B IIPaBHIIC HA (PMKCHPOBAHHOM HaboOpe
JAHHBIX ITPU U3MEHSIEMOM ITOPOTe JOCTOBEPHOCTH;

KOJIMYECTBO TMPaBUJ, B KOTOPBIX AHTEIEACHT W KOHCEKBEHT CyMMapHO
BKJIFOYAIOT B ce0s He Oojee ceMu OOBEKTOB, Ha (PUKCHPOBAHHOM HaOOpe
JTAHHBIX TP U3MEHIEMOM IOPOTe JIOCTOBEPHOCTH.



3. Knaccudpukanus

3ananue 3. baiiecoBckas kiaaccuukanms

Brimonnute knaccudukanuioo Habopa JaHHBIX C TOMOIIbI0 baliecoBckoi
KJ1accuUKaIii, BapbUpPys COOTHOIICHUE MOIIHOCTEH oOydJaromeid U TeCTOBOU
BbI00pOK 0T 60%:40% 10 90%:10% c marom 5%.

BrrarcnuTe nmokazaTenu KadecTBa Kiraccu(UKaIym: akKKypaTHOCTh (accuracy),
TOYHOCTh (precision), momHora (recall), F-mepa. BrimonHuTe BH3yaau3aIuio
MIOJIyYEHHBIX PE3YJIbTATOB B BUJIC TUATPAMM.

3ananue 4. Knaccudgukanus ¢ noMolibIo JepeBa pemnieHuii

BremonauTe kiaccudukanuioo Habopa MaHHBIX U3 3aJaHUS 3 C TIOMOIIBIO
MOCTPOCHUS JiepeBa penieHnui, GUKCUpysi KpUTepul BbIOOpa aTpudyTa pazoneHus
(information gain, gain ratio, index gini) u BapbHpysl COOTHOIIECHHUE MOIIHOCTEH
oOyuyaromeid U TectoBoil BBIOOPOK (0T 60%:40% mo 90%:10% c marom 10%).
BrlmoHATE BU3yaIM3aIiyio MOCTPOCHHBIX JIEPEBLEB PEIICHUH.

Bhruncnute mokasarenn KadecTBa Kiaaccu(UKaIlluu: akKypaTHOCTh (accuracy),
ToyHOCTh (precision), momHorta (recall), F-mepa. BeimonHuTe BHU3yaaH3alMio
MOJTyYEHHBIX Pe3yIbTaTOB B BUJIE IUATPAMM.

3ananue 5. AHcamOJieBasi KjiacCH(PMKAIUA C MOMOIIbLIO O3TTHHIA

BremonauTe kinaccudukanuioo Habopa MaHHBIX U3 3aJaHUS 3 C TIOMOIIBIO
O3rruHra, Bapbupys KOJU4eCTBO yuacTHUKOB ancamOs1st (ot 50 g0 100 ¢ marom 10).

BeramcnuTe mokaszarenu kadecTBa Kiiaccu(UKaIUU: aKKypaTHOCTh (accuracy),
TOYHOCTh (precision), momHora (recall), F-mepa. BrimonHuTe BH3yamu3aInio
MOJIYYCHHBIX pEe3yJabTaTOB B BHJE JuarpaMMm. HaHecuTe Ha guarpamMmbl
COOTBETCTBYIOIINE 3HAYCHMSI, TOJIYICHHBIC B 33/IaHUAX 3, 4.

3ananue 6. AHcamMOJieBasi KjacCH(PMKAIUA C MTOMOIIBIO CJIYYaiiHOTIO Jieca

BremonauTe kimaccudukanyio Habopa MAHHBIX U3 3aJaHUS 3 C TIOMOIIBIO
CIIy4aifHOTO Jieca, BapbUPysl KOJUYECTBO y4acTHUKOB aHcamOus (ot 50 mo 100 ¢
marom 10).

BeramcnuTe mokaszarenu kadecTBa KiiacCu(UKAIMK: aKKypaTHOCTH (accuracy),
TOYHOCTh (precision), momHora (recall), F-mepa. BrimonHuTe BH3yamu3aIio
MOJIYYCHHBIX pE3yJabTaTOB B BHJAEC JuarpamMMm. HaHecuTe Ha guarpaMmbl
COOTBETCTBYIOIIME 3HAYCHMSI, TOJIyYCHHBIC B 33/1aHUAX 3, 4, 5.

3ananue /. AHcamMOJieBasi KjiacCH(PMKAIUA C MOMOIIbLIO OyCTHHIa

Boinonnure kinaccudukanuio Habopa AAHHBIX M3 3a7aHUs 3 C MOMOUIBIO
OyCTHHTa, BApbUPYS KOJIMYECTBO y4acTHUKOB aHcamOis (0T 50 g0 100 ¢ marom 10).



BrrurcnuTe mokazaTenu KadecTBa Kiraccu(UKaIym: akKypaTHOCTh (accuracy),
TouHOCTh (precision), moaHora (recall), F-mepa. BeimonHuTe BH3yaau3alnio
MOJlyYEHHBIX pE3yJNbTaTOB B BUAE JuarpamMMm. HaHecuTe Ha auarpamMmsl
COOTBETCTBYIOIIIME 3HAUCHHMS, TIOJIyUEHHBIE B 3a/1aHusX 3, 4, 5, 6.



4, Knacrepuzauus

3ananue 8. PazneaurtesibHas KjacTepu3anus

1.

BrlinonnuTte kinactepuszannio Habopa 2-X Wik 3-MEepPHBIX JaHHBIX C TOMONIBIO
anmroput™Ma K-Means (mpeamonaraercs, 4To MOJyYEHHBIC KIacTepbl OYIyT

BBITTYKJIBIMH ), UCTIONB3YS pa3IudHbIe 3HAUCHHS TapameTpa k (M3 mHTEpBasia
3..9).

Beimonnaute BU3yaJIN3allWUIO ITOJTYUYCHHBIX PC3YJIbTATOB B BUAC TOUCUHBIX
Fpa(I)I/IKOB, Ha KOTOPBIX OBET TOYKH OTPAXKACT IPHUHAIJICIKHOCTD KJIACTCPY.

Baecute mym B Habop maHHBIX (CaydalHBIM —00pa3oM HW3MEHHTH
oTpeIeTICHHYIO 0110 00BeKTOB Habopa: 1%, 3%, 5%, 10%; n3MeHeHne MOKeT
3aKJTF0YAThCSl B IOOABJICHUN/BEIYUTAHUY K/U3 OJTHON/HECKOJIBKHX KOOPJAMHAT
00BEeKTa CIIy4aliHOTO YHCTIA).

BrInoHATE KIacTepu3aliuio 3alryMISHHOTO Ha0opa TaHHBIX C TTIOMOIIBIO
anroputMoB K-Means u k-Medoids (umu PAM), ucnomis3yst pasiddHbIC
3Ha4YeHUs mapameTpa k (13 uareppaia 3..9).

BrlinonauTe BU3yaan3alnio MOJIyYeHHBIX PE3YJIbTaTOB B BUJIE TOYEUHBIX
rpaduKoB, HA KOTOPBIX IIBET TOUKU OTPAKAET MPUHAJJIICKHOCTD KIIACTEPY.

BeinonHuTe KiacTepu3anuo Habopa AaHHBIX U3 3afaHus 9 (C HEBBIMTYKIIBIMU
KJacTepamu) ¢ momoinpio anroputMoB k-Means u k-Medoids (mmu PAM),
UCIIOJIB3YS pa3inyHble 3HaYeHUsI mapameTpa k (13 uatepnana 3..9).

BrinonauTe BU3yaan3aluio MOJIyYeHHBIX PE3YJIbTATOB B BUJIE TOYEUHBIX
rpaduKoB, HA KOTOPBIX L[BET TOUKU OTPAKAET MPUHAJJIICKHOCTD KIIACTEPY.

3ananmue 9. [L10oTHOCTHAS KIAacTepU3aNUs

1.

BrimonuuTe kinactepuzainnio Habopa 2-X WK 3-MEPHBIX TaHHBIX ¢ TTOMOIIBIO
anroputMa DBSCAN (mpenmosnaraercs, 4To nojJy4yeHHbIE KJIaCTephbl HE Oy IyT
BBITYKJIBIMH), HWCIIOJIb3Ysl PA3JIM4YHbIE 3HayeHus mapameTrpoB MinPts (u3
uHtepBaia 3..9) u Eps.

BrinonHuTe BU3yaan3alnio MOJIyYeHHBIX PE3YJIbTATOB B BUJIE TOYEUHBIX
rpaduKoB, HA KOTOPBIX LBET TOUKU OTPAKAET MPUHAJIEKHOCTD KIIACTEPY.

BrlnonHuTe KiIacTepu3alyio 3allyMIEHHOTO0 Habopa JaHHBIX M3 3aJaHus 8 ¢
nomompo  anroputmMa DBSCAN, wucnone3ys pas3idyHble  3HAYEHUS
napametpoB MinPts (u3 untepBana 3..9) u Eps.

BrinonHuTe BU3yanu3alyio MOJIyYeHHBIX PE3YIbTaTOB B BUJIE TOUCUHBIX
rpaduKoB, HA KOTOPBIX I[BET TOUYKH OTPAKAET MPUHAJJIICKHOCTD KIIACTEPY.



3aganue 10. Uepapxuueckasi KjiacTepuzauus

BrinosHute HCPAPXHUUCCKYIO KIACTCPHU3ALUIO Ha6opa JaHHbIX, HCIIOJIB3Y:I
pasnuunbie Mepbl cxoskectu: Single linkage, Complete linkage, Group average,
paccrosinue Yopaa (Ward).

Beimosnnute BHU3YyaAJIN3allUIO ITIOJTYUYCHHBIX PE3YJIbTATOB B BUAC JCHAPOIPAMM.

3amanue 11. KauecTBO Kj1acTepu3annu

Jlnsa HaOopa MaHHBIX U3 3a4aHusA 8 MOAOEepUTE ONTUMAIbHOE KOJIUYECTBO
KJIACTEPOB C MOMOUIBIO ABYX JIOOBIX MPUEMOB U3 CIEAYIOLIETO MHOKECTBA: METO/I
JOKTSI, KpocC-BalMJalusl, CUIYITHBIA KOI(PPHUIMEHT, BU3yalu3alus MaTpPHUIIbI
CXOXKECTH.

[TocTpoiiTe AarpaMMmel, MOATBEPKAAIOIINE MTOTYYEHHBIE PE3YyIbTaThI.
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5. Ilouck aHOMAJIMH

3aganue 12. Ilouck TOYEYHBIX AHOM AN

BolnonHUTE MOMCK TOYEYHBIX AHOMAJIUK (BBIOPOCOB) B JIBYX pa3lIMYHBIX
Ha0Opax OJJHOMEPHBIX JIAHHBIX C TOMOIIBIO IBYX JIFOOBIX TPUEMOB U3 CJIEIYIOLIETO
MHOKECTBA: METOJ MaKCHMAIILHOTO MHPaBIONOAO0US, OIEHKa Y2, MOCTPOCHHE
TUCTOTPAMM.

BrinonHuTe BU3yanM3alyi0 TOJYYEHHBIX pE3YyJbTAaTOB B BHJI€ TOYEUHBIX
rpadMKOB, MCIOJB3YIOIIMX JIBA 1BETA JJISI OTPAKEHUS HOPMAJIbHBIX/aHOMABLHBIX
TOYEK.

3aganue 13. [Touck KOLIEKTUBHBIX AaHOMAJIHI

BrinonHuTe MOMCK KOJUIEKTUBHBIX aHOMAaJNH (BRIOPOCOB) B IBYX PAa3IUYHBIX
Habopax 2-X WM 3-MEpHBIX JaHHBIX C TOMOMIbIO JBYX JIIOOBIX NPUEMOB U3
CIIEyIOIIEr0 MHOXKECTBA: METOJl BJIOKEHHBIX IHUKIOB, METOJl PELIETOK,
KJIacTepH3alys.

BrimosnHuTe BU3yadM3alMIo TOJYYEHHBIX PE3yJIbTaTOB B BHJIE TOYECYHBIX
rpauKOB, MCIOIB3YIOUINX JIBa I[BETA JJISi OTPAKCHUSI HOPMAaIbHBIX/aHOMAaJIbHBIX
TOYEK.
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