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1. MecTo mucuuniauebl B crpykrype OIT

JucuuminHa «OCHOBBI HCKYCCTBEHHOTO MHTEIIJIEKTa» OTHOCUTCS K TMCUUIUIMHAM BapuaTUBHOU
yacTd ydyeOHOro ruiaHa. [lanHas auciumimHa u3ydaercs B 9 cemecTpe, W SIBJISETCS JIOTHYECKUM

IIPOJIOJIKEHUEM

KypcoB

«OnepanoHHble  CUCTeMbl»,  «HpOpPMAaMOHHBIE  CHUCTEMBIY,

«AJMHUHHACTPUPOBAHUE MH(DOPMAITMOHHBIX CUCTEM», «AJIMHUHUCTPUPOBAHHE OOJAUYHBIX TEXHOJIOTHI»

u JIp.

Kypc mocrpoer Tak, 4TtoObl CHOPMHpPOBATH y CTYACHTOB LEJIOCTHOE IPEICTaBICHHE 00
OCHOBHBIX NOHATHAX MHTEpHETA Benel U MeTo1ax ero UCIoJIb30BaHusl.

N3yuenue Kypca OCHOBAHO Ha TPAAUIMOHHBIX METOJAaX BBICIIEH IIKOJIbI, TECHOW B3aWMOCBS3U
CO CMEXHBIMH KypCaMH, a TaKKe€ Ha HCIIOJIb30BAaHHH COBPEMEHHBIX HH()OPMAIIMOHHBIX CHCTEM M

TEXHOJIOTHUH.
2. Ilnanupyemble pe3yJbTaThl 00y4eHHs 0 THCHUIINHE
Komnerenuus NuaukaTopbl 10CTHKEHUS
IK-6. CriocoOeH | 3HaTh: Ha3HayeHHE, CTPYKTYpY U COJepXaHHE Kypca HH(DOpPMaTHKH,
WCTIOJb30BaTh HAy4YHBIE | COBPEMEHHOE COCTOSIHUE W TEPCIEKTUBBI pPa3BUTHS WHQPOPMATUKHA Kak
3HaHUS B TPEAMETHOW | y4eOHOW IHCHMIUIMHBI, €€ MECTO W poJib, (yHIaMEHTaIbHOE SIIPO
obnactu (MH(OPMATHKA) | COBPEMEHHOTO IIKOJIBHOTO Kypca MH(OPMATHUKH, MPUHLUIBI TOCTPOEHUS
B mpoLecce | MeTOMYEeCKOW CUCTeMbl OOy4deHHs: HH(OpMAaTHKEe, €€ OCHOBHBIX
dbopMupoBaHHS KOMIIOHEHTOB.
MPEeIMETHOM YMeTb: aHaNM3UpOBAaTh IEIM ¥ COJCpPKAHME MIKOJIHHOTO Kypca
KOMTIETCHITHH WH(POPMATHKH, TIPOCKTUPOBATH 00Pa30BATEIBHBIN MPOIIECC, UCIOIB30BATh
oOyJaromuxcss B paMKax | IUJAKTHYECKUH TOTEHIHAT CPEACTB HH()OPMAIMOHHBIX TEXHOJIOTHI B
peanu3alii  OCHOBHOW | peaym3aiiy 00pa30BaTeIbHOTO MpoIiecca Mo Kypey HH()OPMaTHKH;
obmeoOpazoBaTenbHON | BiageTrb: OCHOBHBIMH  BHJaMH  NMPOGECCHOHAIBHOM  JEATEIHHOCTH
MIPOrpaMMBbl yuutens HUHQOpPMATHKH, Npo(decCHOHAIbHBIMUA HaBbIKAMHU peaTu3aliuu
METOJUKH OOyueHHUsi OCHOBHBIM pazjeiaM Kypca HHGOPMAaTUKH,
COBPEMEHHBIMH MH(QOPMAIIMOHHO-KOMMYHHUKAIITMOHHBIMU CPEJCTBAMH IS
3¢ (HEeKTUBHOTO OCYIIECTBICHHS TPO()ECCHOHATLHOM NEITETHHOCTH.
IIK-8. CriocoOeH | 3HaTh: OCHOBHBIC TPUHIIUIIBI M METOJWKH CO3JaHUSl aJITOPUTMOB U
UCII0JIb30BATh OporpaMM [Uisl pelIeHHs] NPUKIAJHBIX 3aad, OCHOBHBIC CpeIbl s
COBPEMEHHBIE pa3paboTKU MPOrpaMMHOTO oOecrieueHusi, 0a3oBble HMH(YOPMAIIOHHBIC
CUCTEMHBbIE TEXHOJIOTUH MPOrpaMMHbIE CPEJICTBA;
MIPOrpaMMHBIE CPEACTBA, | YMeTh: KOPPEKTHO HCIIOJIb30BaTh COBPEMEHHbIE HH(OpPMALIMOHHBIE
pa3pabaThIBaTh TEXHOJIOTMM M MpPOrpaMMHBIE CpEICTBA, BHEAPATH M aJalTUPOBATH
MOJETUPYIOIINE PUKIIaTHOE IPOrPaMMHOE 00ecTieueHHE;
QJITOPUTMBI u | Biagerb: HaBbIKaMHM pelICHUS NPUKIATHBIX 3a4a4 C MPUMEHEHUEM
pealn30BbBIBATE HMX Ha | COBPEMEHHBIX MPOTPAMMHBIX CPEACTB, BIaJI€Th COBPEMEHHBIMU S3bIKAMHU
0aze SI3BIKOB M MAKETOB | MPOrPaMMUPOBAHUS UM METOJMKaMHU  pa3pabOTKM U BHEApPEHUs
MPUKIAIHBIX TPOrpaMM | MPUKIAJAHOTO IPOTPAMMHOTO 0OeCTIeUeHHUs.
MOJETUPOBAHUS

3. Coaepikanue 1M CUUIIINHBI

1. Hcropusi uckyccrBeHHoro wunresiekta (MH). OcHoBHble pa3zenbl, Ha KOTOPBIX
6azupyerca MU: craructuka, 6a3bl TaHHBIX, MAIIMHHOE OOyueHHE, HEWPOHHBIC CETH, T€HETUYECKUe
anroputmbl. Cdepsl npumenenuss MU: noructuka, QuHaHChl W OaHKOBCKOE JI€JI0, MAapKETHHT,
MeauLHa, OnonH(popMaTuKa, UHTEpHET, KOMIbIOTepHbIe Urphbl. bosbie ganusie B CUN.

2. MamunHoe odydyenue (MO). O6yuenue ¢ yuurenem. O0yuenue 6e3 yuutens. [locraHoBka
3agaun OoOydeHHus MO mpereaeHTaM. Turbl 3agay: Kiaccu(UKaIMs, perpeccHs, MpOTrHO3HPOBAHUE,
Kjactepuzanus. IBpUCTHKU. [ToroToBKa JaHHBIX Ui 0O0y4eHHsI; IOCTPOEHUE MOJENEH; MpoBepKa U
OLIEHKAa MoJieNiell Js TecTOBBIX BBIOOpOK. OIIEHKM TOYHOCTM M TOJHOTHI Mojenei. ITpumeps
MPUKIIAJIHBIX 33]1a4.


http://www.machinelearning.ru/wiki/index.php?title=%D0%9A%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F
http://www.machinelearning.ru/wiki/index.php?title=%D0%A0%D0%B5%D0%B3%D1%80%D0%B5%D1%81%D1%81%D0%B8%D1%8F
http://www.machinelearning.ru/wiki/index.php?title=%D0%9F%D1%80%D0%BE%D0%B3%D0%BD%D0%BE%D0%B7%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
http://www.machinelearning.ru/wiki/index.php?title=%D0%9A%D0%BB%D0%B0%D1%81%D1%82%D0%B5%D1%80%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F

3. Meroabl kiaaccupukanuu AaHHbIX. JlepeBbs pemieHnid. MeTosbl MOCTPOSHHS /I€PEBHEB
pemenuii. JKamuwiii anroput™m ID3. Kputepum kauectBa aepeBa pemieHud (kpurepuid JIxuHw,
SHTPOIMUIHBIA U perysipu3yonuil kpurepun). Meroxa Ommxaiimmx coceneit (kNN) u ero o6oO0meHwus.
[Toxbop uncna k mo KpUTEpHIO CKOIB3SAIIET0 KOHTPOJIS.

4. Kpuasg ommbox (ROC curve). Anroput™m 3¢ddextuBHoro mocrpoenusst ROC-kpuoii.
I'panuenTtHeiii Meron makcumuzauuud tomaan moj ROC-kpuBoil. Ilpumep oneHku KauecTBa
OounapHoii kinaccudukanuu merogoM ROC-ananmsa.

5. Hamusnblii GaiiecoBckuii kiaaccuduxarop. IIpeumymectsa u Hemoctatku. Teopema 00
ONITUMANIBHOCTH 0alecOBCKOTO KiaccUpHKaTopa. 3amadya KaTerOpPH3alUdU TEKCTOBBIX JIOKYMEHTOB.
baiiecoBckue ceru. Metoq omnopHbIX BeKTOpoB. I[loHSATHE ONOPHBIX BEKTOPOB. OnTHUMaIbHAS
pa3ernsronas THIePITIOcKoCTh. [ToHsTHE 3a30pa MeX Ty Kilaccamu (margin).

6. Jlorucruyeckas perpeccusi. [IprHIMT MakcUMyMa MpaBAONONOOHS MU Jorapudmuyeckas
¢byukuus norepb. [Ipeackasanue 3aBucumocteil. OneHuBanue puckoB. [lpumep npukiaaHoi 3agayu:
KpeAUTHBIN ckopuHr. bunapuzanus npuszHakoB. CKOPUHIOBBIE KapThl M OLEHHMBAHHE BEPOSITHOCTU
nedonta. Puck kpeautHoro noprgens OaHka.

7. 3anaua perpeccuu. Vcnpapnenue rpyObIx ommOoK. 3aryMJICHHbIC TaHHBIE U KOHTPOJIbHbBIE
BbIOOpKH. MHOrOMepHas nuHeiHas perpeccust. [Ipo6iembl MyIbTUKOUIMHEAPHOCTH U TIEpeoOydeHUs.
Henuneintnas mnapamerpuueckas perpeccus. Perpeccus MeronoM ONOpPHBIX BeKTOpoB.  [Ipumep
MIPUKIIATHON 3a/]au: IPOTHO3UPOBAHUE MOTPEOUTETHCKOTO CIIpOCa.

8. Meroanl kiaactepusanuu. [loctaHoBka 3amaunm Kiactepu3anud. [IpuMepsl TpPUKIaTHBIX
3amad. Tumsl knacrepHbIX CTpyKTyp. ['padoBbie anroputmsl kinactepusanuy. OyHKIIMOHAIBI KauyecTBa
kiactepuzanun. Crarucruueckue anroputmbl: EM-amroputm u AnroputMm k cpemnux (K-means).
MeTo1bl KJTacTepU3alliy ¢ HEUETKUM pa30UeHueM HCXOIHBIX JaHHBIX. AlropuT™M FUZzy C-means u ero
HCIOJIb30BAaHNE B KOMIIBIOTEPHOM 3PEHUU.

9. HeiipocereBasi mapaaurmMa B HCKyCCTBeHHOM wuHTe/uiekTe. Heliponnbie cetn (HC),
npuHIMn noctpoeHus. Apxutektypa HC: omHOCHOWHBIE, MHOTOCJIOWHBIE, C OOpPaTHON CBS3BIO.
HckyccTBeHHBIN HEWPOH. AKTUBAIMOHHBIE (QYHKIIMKA. MeTo bl 00ydeHUs: HEMPOHHBIX ceTel. Permenue
3a7ay  KjJacCH(UKAIMK C TIOMOIIBIO HEUpPOHHBIX ceTel. [IpumeHeHus HelpoceTeil B 3amavax
pacrno3HaBaHUs M TNporHosupoBanus. [Ipumep: paszpaboTka MoAyns pacro3HaBaHUS TIpaduuecKux
JTAHHBIX.

10. DBoOLMOHHBbIE H TeHeTHYECKHE AJITOPUTMbI. JTanbl pabOThl TEHETHUECKOTO AJITOPUTMA.
Komuposanue nnpopmarun u popmuposanue nomyssaiuu. Cenekuus. CkpemyBanue 1 GopMUpOBaHUE
HOBOro mokosieHus. Myrtamus. Hacrpoiika mapameTpoB reHeTudyeckoro airoputrma. [Ipumenenue
FEHETUYECKOr0 ajaropuTMa JUlsl pelieHHs 3a7ad ONTHUMM3alUu M annpokcumanuu. ['eHetmueckuit
QITOPUTM B PELICHUH 33a4l KOMMUBOSDKEPA.

11. Pemienne mnpodjsem MU meromamu momcka. Ilouck Ha ocHoBe soruku. [llaxmarHbie
nporpammel. BepositHocTHBIE paccyxeHus. Hederkas noruka. O6xon npenstcteuil. [lepemenienue B
CllydailHOM HampablieHHH. MeToapl MOJHOro mepedopa, MOUCK B IIMPUHY, TOHUCK B TIIyOUHY,
JIBYHANIPABJICHHBIA MMOUCK. OBPUCTUYECKHH TOHCK, TpPeOOBaHUS K SBPUCTUYCCKUM (YHKIIHSIM.
OneHounble QyHKIUU W UX UcHOJb3oBaHue. Anroputm A*. [lpumep peanuzanuu 3BPUCTUYECKOTO
anroputma A*. Natural Language Processing 1 H"HGOpPMAIIIOHHO - TOMCKOBBIE CUCTEMBI.

12. Metoasbl npeacraBieHusi 1 00padoTKH HeuyeTKOil MHPOPMALMH B UHTE/UIEKTYAJbHBIX
cucremax. [Ipumenenue neuerkoil noruku B CUU. IloHsiTHE O HEYETKMX MHOYKECTBAX U MX CBS3b C
teopueil nmocrpoenuss CUU. OyHkuus npuHAIIEKHOCTH JIEMEHTa NOJIMHOXKeCTBY. Onepauuu Hax
HEYETKUMH MHOXecTBaMH. HeueTkast joruka ass ynpanieHus: 0€301MacHOCTbI0 aBTOMOOHIIS.

13. UnrenjexryajibHble MHoroarentuole cucrembl (MAC). Apxurektypa MAC.
Onpenenenne '"yMHOro" areHra, MNPUHLIMIBI €0 MBIIJIEHUSA. MeTon0J0Tul, HpPUMEHSEMBIE
MHTEJJIEKTYaJIbHBIMU areHTaMU B 3a/la4ax MoucKa. MexayHapoAHbIe CTaHApThl CO3/1aHUsl ar€HTOB U
mwiatrpopm MAC. ITnardpopmer st moctpoerust MAC: Java Agent Development Framework (Jade),
ABLE, REPAST. CpeactBo MynbTHarenTHOro Moaenupoanuss MASON. Ilpumep mpoeKTHpOBaHHS
MAC pns pacnipeneneHus 3aKka3oB TaKCH.

14. Nlpumenenuss CHU B o0pabdoTke u300pakeHMii W KOMIBITEPHOM 3pPEHMH.
PacnioznaBanue rpaguueckux o00BEKTOB MeTtonoM Buombi-/xonca. CHUU B  poboTOTEXHHKE.
[TnanupoBaHue IBUKEHUS poOOTa.


http://www.machinelearning.ru/wiki/index.php?title=%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC_ID3&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%B1%D0%BB%D0%B8%D0%B6%D0%B0%D0%B9%D1%88%D0%B8%D1%85_%D1%81%D0%BE%D1%81%D0%B5%D0%B4%D0%B5%D0%B9
http://www.machinelearning.ru/wiki/index.php?title=%D0%9E%D0%BF%D0%BE%D1%80%D0%BD%D1%8B%D0%B9_%D0%B2%D0%B5%D0%BA%D1%82%D0%BE%D1%80&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%97%D0%B0%D0%B7%D0%BE%D1%80&action=edit
https://ulearn.me/Course/AIML/Ispravlieniie_ghrubykh_oshibok_94a0af9e-8862-4c23-a89c-b6504626fa6f
https://ulearn.me/Course/AIML/Zashumliennyie_dannyie_i_kontrol_nyie_vyborki_053e22a4-0405-4fdd-9214-d0a2e0bdcbe7
https://ulearn.me/Course/AIML/Zashumliennyie_dannyie_i_kontrol_nyie_vyborki_053e22a4-0405-4fdd-9214-d0a2e0bdcbe7
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BB%D0%BB%D0%B8%D0%BD%D0%B5%D0%B0%D1%80%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://www.machinelearning.ru/wiki/index.php?title=%D0%9F%D0%B5%D1%80%D0%B5%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
http://www.machinelearning.ru/wiki/index.php?title=%D0%9A%D0%BB%D0%B0%D1%81%D1%82%D0%B5%D1%80%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
http://www.machinelearning.ru/wiki/index.php?title=%D0%93%D1%80%D0%B0%D1%84%D0%BE%D0%B2%D1%8B%D0%B5_%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC%D1%8B_%D0%BA%D0%BB%D0%B0%D1%81%D1%82%D0%B5%D1%80%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8&action=edit
http://www.machinelearning.ru/wiki/index.php?title=EM-%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC
http://www.machinelearning.ru/wiki/index.php?title=%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC_k_%D1%81%D1%80%D0%B5%D0%B4%D0%BD%D0%B8%D1%85&action=edit
http://pmg.org.ru/ai/stout.htm#detour
http://pmg.org.ru/ai/stout.htm#random
http://pmg.org.ru/ai/stout.htm#random
http://pmg.org.ru/ai/stout.htm#a_star

4, TemaTH4eCKUH MJIaH

Ne Paszpneinsl n Bcero DopMBbI 3aHATUI
/i TEMBI YacoB | JIEKIUH | JIaOOpaTOpHBIE | CAMOCTOSTEIbHAS
3aHATHUS pabora

1 | UcTtopus UCKyCCTBEHHOTO 4 1 1 2
unresuiekra (UN).

2 | Mammnunoe o0yyenne (MO). 4 1 1 2

3 MeTo el KITacCU(UKANN JAHHBIX. 4 1 1 2

4 | Kpusas omu6ok (ROC curve). 4 1 1 2

5 HauBHnsrii GaliecoBckuit 6 2 2 2
KITAaCCHU(HUKATOP.

6 | Jloructuueckas perpeccus. 4 1 1 2

7 3ajaua perpeccumu. 4 1 1 2

8 | MeToJsl KiIacTepH3aIiim. 6 2 2 2

9 | HeiipocereBas mapagurma B 6 1 1 4
MCKYCCTBEHHOM HHTEJIIEKTE.

10 | DBOJIOIMOHHBIC U TCHETHYECKUE 6 1 1 4
QJITOPUTMBI.

11 | Pemenne npo6nem MU metonamu 6 1 1 4
TTOWCKA.

12 | Metonp! ipeAcTaBICHUS U 6 1 1 4
00paboTKy HeueTKoN HHPOpMaIH B
WHTEIJUICKTYaJIbHBIX CUCTEMAaX.

13 | UHTenneKTyalbHble MHOTOAr eHTHEIE 6 1 1 4
cuctembl (MAC).

14 | IIpumenennss CUU B o6paboTke 6 1 1 4
M300pakKeHUN U KOMITBIOTEPHOM
3pCHHU.

UTOT'O | 72 16 16 13+27

5. Buabl o0pa3oBaTe/ibHOI J1esITeJIbHOCTH
3auaTHs JeKIIMOHHOI0 THIIA

1. McTopusi HICKyCcCTBEHHOro MHTeIeKTa. Mammunoe ooyuyenune (MO). OCHOBHBIE pa3/Ieiibl,
Ha KoTopbix Oasupyercst MU: cratvcTuka, 0a3bl JaHHBIX, MalIMHHOE OOy4YeHHE, HEHpPOHHBIE CETH,
reHerudeckue anroputMmbl. Cdepsl npumenenuss MU: noructuka, ¢uHaHchl U OGaHKOBCKOE JIEIIO,
MapKeTUHI, MeAMLMHA, OMoMH(pOpMAaTHKA, WHTEPHET, KOMIbIOTEpHbIE UIpbl. bojbliue naHHBIE B
CHUn.

OOyuenne c¢ yuutenem. OOydyenue O6e3 yuurens. IlocraHoBka 3amaun  OOydeHMs 110
npeueaeHTaMm. Tumbl 3ajgad:  kiaccuuKanus, perpeccHs, IMPOrHO3MPOBaHHE, KIIACTepU3aLUsL.
OBpuctukd. [ToaroToBka naHHBIX U 00y4EHUS; TOCTPOEHHE MOJENIeH; MpoBepKa U OLIEHKa Mojesen
JUIs1 TECTOBBIX BEIOOPOK. OLIEHKH TOYHOCTH M MOJHOTHI Mojeneil. [IpuMeps! npuKkiIagHbIX 3a1a4.

2. Mertoasl kiaaccupuxanun nanabix. KpuBas oum6ok (ROC curve). [lepeBbsi perieHHi.
Metonel noctpoeHus aepeBbeB pemeHuil. JKansbeiii anroputMm ID3. Kpurepun kauectBa nepeBa
pemennit (kpurepuit J[KUHU, SHTPONUNHBIA U pEryaspuU3yIOIIMA Kputepun). Meton Onmxaimmx
cocezeit (kNN) u ero 0600mmenus. [Togbop uncna k mo KpUTEpHIO CKOIB3SIIIEr0 KOHTPOJIS.

Anroput™m 3¢ ¢pextuBHOro mnoctpoeHust ROC-kpuBoit. I'pagueHTHBI METOJ MaKCHUMHU3ALUH
wiomaau noj ROC-kpusoit. [IpumMep oneHkn kauectBa OmHapHOM Kinaccudukanuu merogom ROC-
aHaJIn3a.

3. HauBHblii OaliecoBckuii kiaaccupukarop. IIpeumymectBa u Hemoctatku. Teopema 00
ONTUMAJILHOCTH OailecOBCKOTO KiaccupukaTopa. 3ajadya KaTeropu3alMd TEKCTOBBIX JOKYMEHTOB.



http://www.machinelearning.ru/wiki/index.php?title=%D0%9B%D0%BE%D0%B3%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%B5%D0%B3%D1%80%D0%B5%D1%81%D1%81%D0%B8%D1%8F
https://ulearn.me/Course/AIML/Zolotoi_viek_1956_1976_2f0c72d6-b8f5-4262-9c67-2dff09903d51#N0
http://www.machinelearning.ru/wiki/index.php?title=%D0%9A%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F
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baiiecoBckue cetn. Metoq omnopHbeIX BekTOpoB. IloHsATHE ONOpPHBIX BEKTOPOB. OmnTUMAanbHas
paszensromas TurepriockocTs. [lousaTre 3a30pa Mex 1y KiaccaMu (margin).

4. Jloructuueckasi perpeccusi. 3aiaya perpeccuu. [IpyHIMD MakcuMyma MpaBIONOAOOUS U
norapudmudeckas ¢yHknus notepb. [Ipenckazanue 3aBucuMocTeit. OrieHuBaHWEe pUCKOB. [Ipumep
IPUKIAJHON 3ajauu: KpEOUTHBIM CKOpUHI. buHapuzanus mnpusHakoB. CKOpPUHIOBBIE KapThl U
OLICHMBaHHE BeposATHOCTH Jedonra. Puck kpeautHoro mnoprdens OaHka. 3amgaya perpeccuu.
Wcnpasienne rpy0biX OIMOOK. 3allyMJIEHHbIE JaHHbIE U KOHTPOJIbHBIE BBIOOpPKH. MHOromepHas
nuHenHass perpeccus. [IpoOiembl  MyJbTUKOJUTMHEAPHOCTH U nepeoOyuenus. Henunelinas
napaMmeTpuyieckas perpeccusi. Perpeccust MeTo1oM onopHbIX BeKTOpoB. [Ipumep npukinanHoil 3agauun:
IIPOrHO3UPOBAHUE MOTPEOUTENIBCKOTO CIIPOCa.

5. Mertoabl kiaactrepudanuu. IlocranoBka 3amaunm kinacrepusauuu. [Ipumepsl NpuKIagHBIX
3a1a4. Tunsl KIacTepHbIX CTPYKTYp. I'padoBrie anroput™sl kiactepuzanuu. OyHKIIMOHAIBI KayecTBa
kiactepuzanuu. Cratuctuueckue anroputMel: EM-amroputm m Anroputm k cpemnux (k-means).
MeTtoipl KIacTepu3aluyd ¢ HEYETKMM pa30MEeHHEM HMCXOJHBIX JaHHBIX. AnroputMm Fuzzy c-means u
€ro UCMOJIb30BaHUE B KOMIIBIOTEPHOM 3PEHUHU.

6. HeiipocereBasi mapaaurMa B HCKYCCTBEHHOM MHTeJLIeKTe. JBOJIOIUOHHbIE W
renernyeckne aaroputmbl. Heliponnsie cetu (HC), mpunuun nocrpoenus. Apxurekrypa HC:
OJIHOCJIOIHbIE, MHOTOCIIOMHbBIE, C OOpaTHOM CBs3bl0. MCKycCTBEHHBIN HEHPOH. AKTHBAllMOHHBIE
¢byHkun. Metonel 00ydeHuss HEHpoHHBIX ceTed. Pemienue 3amau kinaccuuKaluM C MOMOIIBIO
HEWpOHHBIX ceTed. [IpuMeHeHMs HelpoceTeld B 3ajadax paclio3HaBaHHWS W IPOTHO3UPOBAHMS.
[Ipumep: pa3zpaboTka MOAyNs pacro3HaBaHUs IpadUUYecKUX JaHHBIX. JTalbl pabOThl T€HETUYECKOTO
anroput™ma. KogupoBanue nadopmanuu u GopmupoBanue nonymsinuu. Cenekuus. CkpelmuBaHue U
¢dbopMupoBaHre HOBOro mnokojieHus. Myrtanus. Hactpoiika mapamMeTpoB reHEeTHYECKOro ajaropuTMa.
[IpumMeHeHre TeHEeTHYeCKOro alropuTMa Ijs peuieHus 3afad ONTHMM3AIUH M amnlpOKCHUMAIIHU.
['eneTnyeckuii aIrOPUTM B PEIICHUH 33J]a4 KOMMHUBOSKEPA.

7. Pemenue mnpodjem MU meromamu moumcka. MeToabl mnpeacTaBjieHuss U 00padoOTKH
He4YeTKOol HHGOpMAIMH B MHTEJIEKTYAJIbHBIX cucTemMax. [lorck Ha ocHoBe noruku. [llaxmatHbie
nporpaMMebl. BepositHocTHBIE paccyxaeHus. Heuetkas moruka. O6xoa npensarcteuii. [lepemenienue B
CllydailHOM HaIlpaBJIeHUU. MeTojAbl MOJIHOTO Mepedopa, MOUCK B HIMPUHY, MOUCK B TJIyOUHY,
JIBYHAIIPaBJICHHBI TOUCK. OBPUCTHYECKUN TOUCK, TPeOOBaHUA K DSBPUCTUUYECKUM (YHKIUSAM.
OneHounble QyHKIUU U UX HCIONb30BaHue. AiroputMm A*. Ilpumep peanusanuu 3BpUCTHUYECKOTO
anroputMa A*. Natural Language Processing u nHGOpPMAaIIMOHHO - IOUCKOBBIC cUCTEeMBI. [IpuMeHeHne
HeueTkol joruku B CUU. [loHaTre 0 HeYeTKUX MHOKECTBAaX U X CBA3b ¢ Teopuen nocrpoenus CHUU.
@yHKUMSA NPUHAJIEKHOCTH 3JEMEHTa IMOAMHOXKECTBY. Onepanuu HajJ HEYETKUMH MHOYXECTBAMH.
Heuetkas noruka s ynpasieHUs: 6€301MaCHOCTbIO aBTOMOOUIIS.

8. UuTesiiekTyajibHbie MHOTOareHTHbIe cucteMbl (MAC). [Ipumenenusi CUUM B 06padoTke
H300pakeHnii U KomnbrOTepHOM 3peHnu.Apxutekrypa MAC. Onpenenenne "ymHOro" areHra,
MPUHLHUIIBI €70 MBIIUIEHUsS. MeTOA0I0rUH, TPUMEHSIEMbIE UHTEUIEKTYaJIbHBIMU areHTaMu B 3a/a4ax
MoucKa. MexXayHapoaHble CTaHAapThl co3fnaHus areHtoB U 1uargopm MAC. Ilnatdopmbr mis
noctpoenuss MAC: Java Agent Development Framework (Jade), ABLE, REPAST. CpenctBo
MynbTHareHTHoro moaenupoBanuss MASON. Ilpumep nmpoextupoBanuss MAC g pacnipeneneHus
3aka30B TakcH. PacmosnaBanue Trpaduyeckux o00beKTOB MeTogoM Buonbi-/xonca. CHUM B
poboTtorexHuke. [nannpoBanue ABMKEHHs poOOTa.

3ansarus CEMMHAPCKOro THIma

JIP 1 «O6paboTKa UCXOAHBIX JAHHBIX IS MAITUHHOTO 00yueHus. MeToibl Kiaccu(uKaluyu JaHHBIX).
JIP 2 «MamunHOe 0O0yueHue MeTojoM HauBHOTO baiieca. O1rieHka kauecTBa MalllMHHOTO OOy4YeHHs
metonoM ROC — ananuzay.

JIP 3 «MamuHHOe 00yueHrne METOIOM JIOTUCTHYECKOHN perpeccuu. AITOPUTMBI PETPECCUU B
MAaITMHHOM OOyYESHH.

JIP 4 « AnTOpUTMBI KIIACTEpU3ALMU B MAIIIMHHOM OOYYESHUNY.

JIP 5 «HeiipoHHble ceTH B MAaIIMHHOM 00yueHUH. [ eHeTn4yecKre alropuTMbD».


http://www.machinelearning.ru/wiki/index.php?title=%D0%9E%D0%BF%D0%BE%D1%80%D0%BD%D1%8B%D0%B9_%D0%B2%D0%B5%D0%BA%D1%82%D0%BE%D1%80&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%97%D0%B0%D0%B7%D0%BE%D1%80&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9B%D0%BE%D0%B3%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%B5%D0%B3%D1%80%D0%B5%D1%81%D1%81%D0%B8%D1%8F
https://ulearn.me/Course/AIML/Zadacha_rieghriessii_fc31e3f0-2e6b-4cc1-9aa2-bc0eb125605d
https://ulearn.me/Course/AIML/Ispravlieniie_ghrubykh_oshibok_94a0af9e-8862-4c23-a89c-b6504626fa6f
https://ulearn.me/Course/AIML/Zashumliennyie_dannyie_i_kontrol_nyie_vyborki_053e22a4-0405-4fdd-9214-d0a2e0bdcbe7
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BB%D0%BB%D0%B8%D0%BD%D0%B5%D0%B0%D1%80%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://www.machinelearning.ru/wiki/index.php?title=%D0%9F%D0%B5%D1%80%D0%B5%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
http://www.machinelearning.ru/wiki/index.php?title=%D0%9A%D0%BB%D0%B0%D1%81%D1%82%D0%B5%D1%80%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
http://www.machinelearning.ru/wiki/index.php?title=%D0%93%D1%80%D0%B0%D1%84%D0%BE%D0%B2%D1%8B%D0%B5_%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC%D1%8B_%D0%BA%D0%BB%D0%B0%D1%81%D1%82%D0%B5%D1%80%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8&action=edit
http://www.machinelearning.ru/wiki/index.php?title=EM-%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC
http://www.machinelearning.ru/wiki/index.php?title=%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC_k_%D1%81%D1%80%D0%B5%D0%B4%D0%BD%D0%B8%D1%85&action=edit
http://pmg.org.ru/ai/stout.htm#detour
http://pmg.org.ru/ai/stout.htm#random
http://pmg.org.ru/ai/stout.htm#random
http://pmg.org.ru/ai/stout.htm#a_star

JIP 6 «HeueTkue MeTOIbI MAIIMHHOTO OOYYEHUS».
JIP 7 «Pa3paboTKa MHTEIUIEKTYaJIbHOTO areHTay.
JIP 8 «KommbroTepHOE 3pEeHUEY.

3anmanus Uil 1a00paTOpHBIX padoT mo muciumuimHe «OCHOBBI MCKYCCTBEHHOTO WHTEIICKTA
MPEAOCTABIISIETCS CTYACHTaM Ha 3aHATHUSIX B 3JIEKTPOHHOM BHJIE.

JIP 1 «O0padoTka MCXOAHBIX JAHHBIX JUISl MAIIMHHOTO o0yueHusi. Meroabl KiaaccHPUKALUH
AAHHBIX».

I'ubenp TuraHuKa ABISICTCS OJHUM M3 CaMBIX NIEYATLHO M3BECTHBIX KOPAOICKPYIIEHUH B HCTOpHH. 15
anpenst 1912 roga Bo Bpemsi CBOEro NEpBOro IJIaBaHMs, TUTAHUK 3aTOHYJ IOCJIE CTOJKHOBEHUS C
aiicoeprom, mpu 3ToM noru6iao 1502 u3 2224 maccaxupoB W WICHOB dKuMaxa. Hekotopble rpymib
mofe uMenu OoJbIlle LMIAHCOB BBDKUTH, 110 CPAaBHEHHIO ¢ ApyruMu. Hampumep, >KeHIUHBI, AETH,
[1aCCaKMpPBhI BBICIIErO KJ1acca.

B sTom npuMepe NpUMEHAIOTCA MCETOAbl MAIIMHHOI'O O6y‘I€HI/I$I IJi1 npeacCKasaHud TOro, KakKue
macCaXxrupbl MOTJIN BBIXKUTH B 3TOU Tparcauu. I[J'If[ O6y'-ICHI/I$[ MMPUMCHATIOTCA JAaHHBIC, PAa3MCIICHHBIC HA
pecypce: Machine Learning - dataset Titanic: test.csv u train.csv
(https://russianblogs.com/article/49401398867/).

3aganue 1. Vicnionb3ys 6MOIMOTEKH MAIITMHHOTO 00Yy4€HUs, BBIMIOJIHUTh UMIIOPT HAOOPOB TaHHBIX
test.csv u train.Ccsv coaepskamiuii mpomnyIieHHbIe JaHHbIe. BBIMTOTHUTD:

. 3aMEHY OTCYTCTBYIOIIMX CPETHUMHU (MaKCUMAJIbHBIMH) [0 CTOJIONY;

J 3aMeHy KaTerOpUabHBIX PU3HAKOB YHCIIOBBIMH;

. BBIBOJI TUarpamm: 1) 3aBUCHMOCTD YHCIIa yMEPIIUX OT Kjacca KaloThl, 2)3aBUCHMOCTb YUCIIa
yMepuIux oT 1MoJja;

. BBIBO/JI TPa()MKOB 3aBUCUMOCTH 4HCia yMepmux 1)oT koaudecTBa OpaTbeB (cectep), 2)0T

HAJIUYUS POJIUTEIICH;
Pe3ynbrarhl BBIIOIHEHUS

Survived Pclass

Sex SibSp Parch

Fare Embarked

0 0O 3 male 1 0 7.2500 S
1 1 1 female 1 0 71.2833 C
2 1 3 female 0 0 7.9250 S
3 1 1 female 1 0 53.1000 S
4 0O 3 male 0 0 8.0500 S
Survived Pclass Sex SibSp Parch  Fare Embarked

0 0O 3 1 1 0 7.2500 2

1 1 1 0 1 0712833 0

2 1 3 0 0 0 7.9250 2

3 1 1 0 1 0 531000 2

4 0O 31 0 2

0 8.0500
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Survived

3ananme 2. Pa3paboTaiite python-nporpaMmmy, B KOTOpO# METO0M OJHIKAMIIIETr0 coce/ia BHIIIOIHUTE
00y4eHue KiacCu(pUKAIIMOHHOW MOJIETH Ha 00yJaIONUX JTaHHBIX U ONPECIIUTE 3HAUCHHS KIacCOB
TECTOBBIX JIAHHBIX JIJIST Pa3HBIX 3HAYCHUH TTapaMeTpoB Mo ieu. OpraHu3yiTe BBOI 00ydaronux

TAHHBIX U3 TEKCTOBOTO (ailna. ®parMeHT 0Oydaromux JaHHbIX "Prucku Beigaun kpeaura':
age,salary,house,class

18,25,1,1
22,100,1,1
30,10,0,0
32,120,0,1
24,15,1,0
25,22,1,1
32,20,0,0
19,15,1,0
52,135,0,1

3ananue 3 . BeimoaHuTe coxpaneHue oOydeHHON Kiaccu(UKAIMOHHOM Moienu 3ananus 1
nporuo3upoBanus B ¢aitn. Mcrons3ys ¢aitn o0ydeHHONW MOJIENH, BHITIOJTHUTE MPOTHO3, HE UCIIOIb3YsI
aTan oOydeHwus.

3ananmue 4. [IpuMeHNTE AITOPUTM KJIaCCU(PUKAIIUN JUTsI HOBBIX JTAHHBIX (BBIOCPUTE MPEIMETHYIO
00J1aCTh CaMOCTOSTENBHO). OTIEeHUTE Ka4eCTBO MPOTHO3a (aKKYPAaTHOCTh, TOYHOCTH, TIOJIHOTY, F-Mepy)
JUIA 9TUX JaHHBIX. BbIBEUTE 3aBUCUMOCTD KJlacca OT HapaMeTpOB MOJICIH.

HMannble qs sxcnepumentoB: UCI Machine Learning Repository http://archive.ics.uci.edu/ml/
IIpumMep rpadvka 3aBUCHMOCTH:

%1 Figure 1
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Puckn amabeTa. MeTon k-COCEQEN oT CAMOAIOBOM
80 °

@ Her auabeTa
® [naber

#| €3] $Q=

33}13]—[“6 5. Metoaom ACPECBLCB peH_IeHI/Iﬁ BBITIOJTHHUTE 06yquI/Ie MOJCIIN KJIaCCI/I(bI/IKaI_II/II/I Ha

anroput™oM ID3. TlocTpoiite nepeBo perieHuii 1 COOTBETCTBYIOUIYIO €My MaTpPHIly HETOUHOCTEH
IIpumep nepeBa u MaTpuUIlbl HETOUHOCTEH:


http://archive.ics.uci.edu/ml/
http://archive.ics.uci.edu/ml/
http://archive.ics.uci.edu/ml/
http://archive.ics.uci.edu/ml/
http://archive.ics.uci.edu/ml/
http://archive.ics.uci.edu/ml/

% Figure 1

X[0] <= 30.0
entropy = 0.985
samples =7
value = [4, 3]

L/ R

entropy = 0.0
samples = 3
value = [3, 0]

X[1] <= 43.0
entropy = 0.811
samples = 4

value = [1, 3]

ﬁ

entropy = 0.0
samples =1
value =[1, 0]

entropy = 0.0
samples = 3
value = [0, 3]

% Figure 1

True label

0

predicted label
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3aganue 6. OOy4nTe MOJIENIb METOIOM JIEPEBbEB PEIICHUH 110 BAIIUM JTaHHBIM. bruHapHas
knaccugukanus. [locrpoiite MmaTpuily HeTouHoCTe! U JepeBo. [losicHuTE coaepKUMO€e MaTPULIBL.
CpaBHUTE pe3ylIbTaThl H TOYHOCTH MOeNeH, nucrmoiib3ys MeToibl C4.5 u CART. PesynbraThr:
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JIP 2 «MamuHHOe oOy4yeHHe METO00M
o0yuenusi MmetogoMm ROC — ananuzay.
3apanme 1. Meronom HauBHOTO baiieca BbImoHUTE 00ydeHHE MOJCIN KiIacCU(PUKaUA Ha
KOHKPETHBIX JaHHBIX. OTIEHUTE KAa4ECTBO MOJICTH Ha TECTOBBIX JIAHHBIX, SKBUBAJICHTHBIX
oOyuaromum. PesynbraTel: OIEHKH KauecTBa TOYHOCTh, MMOJIHOTA, f-Mepa. IToctpoiite rpaduk
3aBMCHMOCTH KJIacca OT JIBYX BXOJHBIX ITapaMeTpoB (Harpumep, Bo3pact, noxon). [logdbepure
napaMeTpsl MeTo1a, 00ecIeunBaloIue JIydliee KauecTBo. Pe3ynbprart:

%1 Figure 1 - [u] X

HauBHoro bBaiieca. OneHka KadecTBa MAIIIMHHOIO

Pucku Bblaa4n kpeauta. Metod HaugHoro Balieca oT CAMOWIOBON
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3anganme 2. OGyunrte MoJiesib HauBHOTO baifeca o nremoHcTpamoHHbIM AaHHBIM "/Inabet". Beibopka

U3 JByX KiaccoB. TecToBas BeIOOpKa (hopMHpyeTCsl METOIOM Kpocc - Banmuaanuu. [loctpoiite
MaTpuiy HeTo4HOCTH. OLieHnTe KauecTBO MoienH. [Ipumep MaTpuiibl HETOUHOCTH:




% Figure 1

True label

predicted label
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3apanme 3. O6yunte Moaens MeToioM HauBHOTO baiieca mo nanusiM "Bunsr crexon". Beibopka u3
cemu kimaccoB. [lapamerpsr Monenn: 10 XapakTepHCTHUK COJCPKAHUS B CTEKIIE ONPEICTICHHOTO
BemecTBa. J[o 00ydeHHss MO, IIOCTPOUTE KOPPEIISIIMOHHYIO MATPHUILY MTapaMeTPOB, KOTOPAS

MTOKa3bIBAET, KaK MapaMeTpbl OyAyT BIUSITH Ha pe3yibTar. TecToByto BIOOPKY copMupyiite
METOJIOM Kpocc - Banuganuu. [loctpoiiTe MaTpuily HETOUHOCTH.

Correlation

#les pa= ml

% Figure 1

Confusion Matrix

True label

1 2 3 5 6 7

Predicted label
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3anaﬂne 4. Metomom ACPECBLCB peH_IeHI/Iﬁ BBITIOJTHHUTE 06yquI/Ie MOJCIIN KJ'IaCCI/I(I)I/IKaI_[I/II/I Ha
KOHKPCTHBIX JaHHBIX. OI_ICHI/ITe Ka4yCCTBO MOJCIIN HAa TCCTOBBIX JAHHBIX, 9KBUBAJICHTHBIX
O6y‘{aIOH_[I/IM. Pe3y.]'H>TaTLIZ OI_IGHKI/I Ka4yeCTBa TOYHOCTD, IMOJIHOTA, f-Mepa. IIo naHHEIM ROC-ananu3a

ouenute 3aBucumMocts AUC ot 3HadueHuit rinyounsl nepesa. [{ns npuseaennsix ROC- kpusbix AUC =
0.883, 0.991 u 0.998



Receiver Operating Characteristic from SAMOILOVA

Receiver Operating Characteristic from SAMOILOVA

Receiver Operating Characteristic from SAMOILOVA
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3aganue 5. MeTo10M CiTy4aifHOTO Jieca pelIeHH BBITIOJIHUTE 00ydeHe MOICH KIaccu pUKanuu Ha
KOHKPETHBIX JaHHBIX. OnenuTe kadectBo Mozenu Mmetogamu ROC - ananmmsa u PR-ananmuza Ha
TECTOBBIX JIAHHBIX, IKBUBAICHTHBIX 00y4aromumM. [IpuMeps! O1IeHOK KadecTBa AJisl pa3HbIX 3HAYEH Ui
rJ1yOMHBI 1epeBa:

. i o Precision-Recall from SAMOILOVA
Receiver Operating Characteristic from SAMOILOVA
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3apanme 6. Meronom agantuBHoOro OyctuHra nepeBbeB pemnenuit AdaBoostClassifier Beimonnute
oOy4yeHHe MoJieNn Kiaccu(pUKalMK Ha TaHHBIX 10 KpeauTaM (B CSV —(aiine)

O1eHuTe KauecTBO MOJIENIM Ha TECTOBBIX JaHHBIX. Pe3ynbraTel: OIleHKH KayecTBa TOYHOCTb, TIOJTHOTA,
f-mepa, ROC — kpuBas, AUC. [loadepute alropuT™ ONTUMH3ALUH, 00ECICUYMBAFOLIHI JTyHIITyIO
CKOpOCTh 00ydeHus1. Pe3ynabrar paboThl 7151 pa3HBIX CKOPOCTEH 00yUeHHS:


https://scikit-learn.org/stable/modules/generated/sklearn.tree.DecisionTreeClassifier.html#sklearn.tree.DecisionTreeClassifier

& Spyder (Python 3.6) - =] x ® Spyder (Python 3.6) - O X
Daiin  [pasca Monck [Joxyment 3anyce Ornagka  Kowconw [poewrer  Ukcipywmentst  Bup  Cnpaska ®aiin  Dpasxa Mowce  Jowyment 3anyck  Owaaka  Kowconw  Mpoexter  Wncrpymentsi  Bua  Cnpaska
= ¢ [= o= | = ==

Os Eo rpBBEDRG NCE=EpE BEX - €O Eo pIBERE HEE=E=npE BX - &>
Penaxtop -D:PythonPr.. & X | Korcons IPython B X| | pepaxrop - D:\pythoniPrograml... B X || Komcons IPython 8 x
[ my_AdaBust crec {{* | % [ Koncons 14 B3 & | |0 my_AdeBust aeditoy B %% [ Korcons 14 ) -]

18 #names = [ 'age’ A T A 18 ~|[Auc: @ 842 ~

19 dataframe = pd. R ° tina Ch teristic fi SAMOILOVA 19 dataframe = pd.read_

20 eceiver eratin aracteristic from 20 -

B . P 9 = Receiver Operating Characteristic from SAMOILOVA

21 print ("Bsegsws 10- 21 print (’Bseasry noas

22 #8u60d 18 nepbu 22 101

25 print ("oparuen 23 print(*oparmenT oy

24 print (datafram LY 24 print (dataframe.hea 08 -

25 array = datafra & 25 array = dataframe.va F]

26X = array[:,0:3 :5 06 26 X = array[:,8:3] 2

27Y = array[:,3] z 27Y = array[:,3] v 06-

28 x_train, x_test = 28 x_train, x_test, y_t =]

29 #cozdaem sxzemn £ 04- 29 8

38 model = AdaBoos @ 30 model = AdaBoostClas 5

31 #obyuaem modens =3 31 2

32 model.fit(x_tra o 32 model. fit(x_train, y Ll

33 # predict proba 33

34 probs = model.p 004 34 probs = model.predic

35 print(model.pre ! ) ] " ] " 35 print(model.predict( 00

36 #print(probs) 0o 0z o4 05 08 10 36 0o 02 04 05 08 10

37 # keep probabil False Positive Rate 37 False Positive Rate

38 probs = probs[: - - - 38 probs = probs[:, 1 o

et o f1-0.80@ auc=0.758 ap=8.759 SgF probs[ 1 $1-0.788 auc=0.818 ap-0.800

49 my_auc = roc_au L 42 my_auc = roc_auc_sco

41 print("AUC: %.3 Precision-Recall from SAMOILOVA a1 print('AUC: %.3F" % Precision-Recall from SAMOILOVA

42 # caleulate roc 10 - 2 10

43 fpr, tpr, thres 43 fpr, tpr, thresholds

44 # plot no skill as

45 plt.plot([e, 1] 08 - a5 plt.plot([e, 1], [e, 08

46 # plot the roc 16 h

47 plt.plot(fpr, t - 47 plt.plot(fpr, tpr, m

48 plt.title( Rece S 05- 48 plt.title('Receiver S 06-

49 plt.ylabel('Tru g 43 plt.ylabel( ' True Pos

50 plt.xlabel("Fal £ 5@ plt.xlabel(’False Po

51# show the plot 04- 51

52 plt.show() 52 plt.show()

53 4ttt 53

54 # predict class sa

ssyhat = model.pr || oo 55 yhat = model.predict

56 # calculate pre . o p 56 o — —

57 precision, reca o 0z s 08 1o 57 precision, recall, t ] 04 8 10

55 # caleulate F1 Recall 58 Recall

59 f1 = f1_score(y 591 = f1_score(y_test

50 # calculate pre || In [44]: < i ¥ 0 rary: |
< > < > < > ) v
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JIP 3 «MamuHHOe o0y4yeHHEe MEeTOI0M JIOTHCTHYECKOW perpeccu. AJrOPUTMbI perpeccuu B

MAalIIUHHOM oﬁyqemm».

3aganue 1. MeTo10M JIOTUCTUYECKOM PErpeccHy BHITIOJHUTE 00yUYeHHE MOAETH Kilaccu(UKalUU Ha
JaHHBIX I MMOCTYIIJICHUA B HpeCTH)KHBIfI SaHaJIHBIfI YHUBCPCUTET. Knacc — IMOCTYIIUT, HC IIOCTYIIUT.
[Toctpoiite MaTpuily HETOUHOCTH. OILIEHUTE KAYECTBO MOJIETIM HAa TECTOBBIX JaHHBIX. Pe3yiabTarThl:
O1eHKH KauecTBa TOYHOCTh, ojHOTa, f-Mepa, ROC — kpusas, AUC. Tlogbepute aaroputm
ONTUMH3ALMH, 00ECTIeUNBAIOIINI JTyylllee KauecTBo. Pe3ynbrar:

i1 Figure 1

Actual

o

# €% PQ|=

Predicted

-4.0

10

[m}

x

True Positive Rate

% Figure 1

0.8 4

o
o

o
ks

0.2 4

0.0 4

Jloructuyeckas perpeccus. ROC from SAMOILOVA

0.4

False Positive Rate

&l €9 Q)= B

0.6

10

MmpeJcKa3aia Kiacchl 1yt TecToBoi BEIOOpKH: [101 100110 1]
BepositHocTu npeackazanus kiaaccoB 0 v 1 - 1Be KOJIOHKH J171s1 TECTOBOM BBIOOPKHU:

[[0.3018346 0.6981654 ]
[0.69176147 0.30823853]
[0.05322031 0.94677969]
[0.20417163 0.79582837]

[0.58169393 0.41830607]

[0.88906961 0.11093039]
[0.02920068 0.97079932]

[0.11033348 0.88966652]
[0.67029328 0.32970672]
[0.12638422 0.87361578]]
Accuracy: 0.8
precision

recall fl-score support




0O 080 080 0.80 5
1 080 0.80 0.80 5
accuracy 0.80 10

macro avg 0.80 0.80 0.80 10
weighted avg 0.80 080 0.80 10
AUC: 0.920
3aganue 2. OOyuuTe MOJICNb JIOTUCTHYECKON PErpecCHy 10 JEMOHCTPAIIMOHHBIM JaHHbIM "[[nabet".
Bri6opka u3 nByx kimaccoB. TecToBasi BRIOOpKa (OPMUPYETCSI METOJOM KPOCC - BT IAIUH.
Cdhopmupyiite TabIUIly BEpOsSTHOCTH Tpecka3zanus kiaccoB 0 u 1 OrieHnTe Ka4ecTBO MO/ICIIH.
[Toctpoiite koppensiuonnyto Marpuny . [locrpoitte ROC-kpusyro.

PezyanaT:

€3 ¢al= Bl

Noructuyeckan perpeccus. ROC from SAMOILOVA

04 0.6
False Positive Rate

€3] Q= @
Name: Outcome, Length: 537, dtype: int64
Pregnancies Glucose Insulin BMI Age

1 95 58 239 22

5 105 325 369 28
0 135 250 42.3 24
4
1

131 166 33.1 28
103 83 43.3 33

1 96 0 224 27

10 101 0 45.6 38
0 141 0 424 29

0 125 0225 21
[537 rows x 5 columns]
TounocTh npeackazanus cocrasuia: 0.7359307359307359
precision recall fl-score support
0O 076 087 081 151
1 066 049 0.56 80
accuracy 0.74 231




macro avg 0.71 0.68 0.69 231
weighted avg 0.73 074 072 231

[Ipornos nuabera y KJIIMEHTA = [0]

3anganme 3. OOyunTe MOJIENb JJIOTUCTHYECKOM PErPecCCHH 10 CBOMM JaHHBIM. BeiOopka u3 1Byx
kiaccoB. TectoBast BeIOOpKa popMHUpYETCS METOIOM Kpocc - Bamunanuu. ChopmMupyiTe Tabmuiry
BEpOSATHOCTH mpejckazanus kiaccoB 0 u 1 Ouenure kauectBo Mozenu. [loctpoiite ROC-kpuByto.

3anganme 4. Pa3paboTaiiTe mporpaMmy JIMHEHHONW MHOTO(GAKTOPHOH perpeccuu METOI0M
LinearRegression. BeimosiHuTe nporao3 npoodera aBToMoomist. akTopbl: Bec, T0J1 BBITYCKa, CTPaHa-
npou3BoauTeNb. PesynbraTel: OnieHKH KadecTBa sl TeCTOBOM BhIOOPKH + [IporHO3 mpobera kak
(GyHKIUS OT Beca, TOAa BBIMYCKa, CTPAHBI-IPOU3BOTUTEIIS.

Ccpuika Ha UCXOAHBINA HAOOP JaHHBIX: https://archive.ics.uci.edu/ml/datasets/Auto+MPG

Xapakrepuctuku (‘cylinders', ‘'displacement’, ‘horsepower’, 'weight', ‘acceleration’, ‘'model_year’,
‘origin’, ‘car_name’):

LAJIMHIPBL: MHOTO3HAYHbIE JUCKPETHBIE

CMEILIEHUE: HENIPEPBIBHBIN

MOUIHOCTb: HEIPEPBhIBHAS

BEC: HEMPEPBIBHBIN

YCKOPEHHE: HEMPEPHIBHOE

MO/JIENTbHBINA T0J]; MHOTO3HAYHBIN JUCKPETHBIN

[TpoucxoxaeHre: MHOTO3HAYHBIN JUCKPETHBIN

MM$ MallIMHbL: CTPOKa (YHUKAIbHAS JUISl KQXKJI0TO SK3EMIUISIpa)

KOJ‘II/I'—IGCTBO o6pasmoBs: 392. [leneBast mepeMeHHast (HeTpephIBHAS): MPg - MPOOET B MUJISAX HA TaJUIOH.
OueHKH TOYHOCTH BBIMOJIHUTE METOJIOM Kpocc — Banuaauuu. Paccunraiite koapduurent
JeTepMUHAIIUIH JJI51 TECTOBBIX JaHHBIX, KOYPPUIIMEHT JeTepMUHALIUN ISl 00Y4aroIIUX TaHHBIX.
Pe3yabTarhl:

§ Figure 1 - o X

NGk wWNE

MHOXXecTBeHHas NuHeiHas perpeccus ot CAMOWJIOBON T.A

as

2000 2500 3000 3500 4000 4500
B

G: /PyCharm tatsamoilova/sklearn_simple/REGR/My_Auto_Lin_Regr.py

RMSE= 4.069215579662049

ko3 durueHt aerepmuHauu(tectobbie) 12= 0.7507898901990242

ko3 dunueHt nerepmuHanuu(oodydarommue) r2= 0.8022913548564652

[Tpenckaxxem!! ! TIpober aBTomooOmist s CamoiisioBoit = [33.1146191]

Process finished with exit code 0

3apanme 5. Pa3paboTaTh nporpamMmy JTHHEHHOW perpeccrH, UCIOb3ys Moenb LinearRegression,
JUIsl IPOTHO3a LIeHbl KBapTUPbl. COXpaHUTh MOJIENb Ha JUCKe. BBIUMCINTG LieHYy cBOeH (BUPTYalIbHOMN)
KBapTHUPHL.

Brrancinuth LHCHY cBOeH KBApTUPBHI, UCIIOJIB3Yyd TOJIBKO COXpPAHCHHYIO MO CIIb.

Bbi6opka ucciieioBaHus: apXuB OOBSABICHUN O Mpojaaxe KBapTUp B MOCKBE 3a HECKOJBKO JIET -
nannbie cepBuca Sunexc.Heapmkumocts (31191 3anuceit). Jlannabie B csv-aiine coaepkaT: MmaTepuan
CTC€H, 3TAaXHOCTb, 3TaXHOCTb 061112151, o6u1as{ miIomanap, Ijomaab KyXHH, HIWPOTa, AOJIT0Ta, LCHA.
CooTterctByronrie nMeHa noseit aust DataFrame: wallsMaterial, floorNumber, floorsTotal, totalArea,
kitchenArea, latitude, longitude, price



https://archive.ics.uci.edu/ml/datasets/Auto+MPG

@akTopbl PperpeccHMu: H3TAXKHOCTb, ATAKHOCTb 0Omas, oO0mas IUomaab, IUIOMAAb KyXHH.
CooTtserctByromue umena noseit aus DataFrame: floorNumber, floorsTotal, totalArea, kitchenArea.
LleneBas nepemMeHHast (HeNpepbIBHAS): PriCe — IeHa KBapTUPBL

B nporpamme ucnosns3yercs Kiiaccudeckuii Habop gaHHbIx Moscow dataset 2020.CSV 1 OHA CTPOUT
MO/IeNb JUIsl IPOTHO3MPOBAHUS IIEHBI HA KBApTUPY. I 3TOr0 MpeiocTaBUM MOJIETTH ONHCAHUE
MHOTHUX KBapTup nepuoaos 2018-2019.

Moiens perpeccun nbITaeTcs NpeacKa3arh eHy Ha KBapTHPY Ha OCHOBE YETBIPEX MPEAUKTOPOB -
ATaXXHOCTh, 3TAKHOCTH 001asi, 001as MI0Ia b, IUIOMIA b KyXHHA. MBI UCTIOBb3YeM MPOCTOW METOA
MIEPEKPECTHOM MPOBEPKH € ylepkaHueM: 75% MaHHBIX SBISIOTCS JaHHBIMU 0Oy4deHus, a 25% -
JTAHHBIMH UCIIBITAHUN. Pe3ynpTarhl:

% Figure 1 - o X
MigoskecTBeHHas TMHeiiHas perpeccus ot CAMOWNOBON T.A.
8
@ PeanbHas L]
7] @ TpeackasaHHas
g6
=
2
* > L]
("] L]
e °
)
L]
2 ° Lo
53
@
£
b 21 ODWW
o . L]
g o 3 '. W ot
14
04
T
200 300 500
Nnowaas keapTMpe!
& &3 P|Ql= =264, y=7.59e+08

wallsMaterial floorNumber floorsTotal ... latitude longitude price
brick 5.0 ... 55.723379 37.628577 5600000
brick 5.0 ... 55.725980 37.671031 4650000
brick 5.0 ... 55.735976 37.657817 2990000

brick 7.0 ... 55.786698 37.595321 4390000

brick 5.0 ... 55.767894 37.665920 4890000
[5 rows x 8 columns]
RMSE= 16059592.911492676
3apanme 6. Pazpaboraiite python-nporpaMmy MHOTO()AKTOPHOM JIMHEHHON PErpeccuu, UCIOJIb3Ys
Mogienb LassoCV, coznannyro ounbaunorekoit sklearn. [TporpamMmma noipKHA BBITIOJHATH MPOTHO3
CTOMMOCTH JIOMa.

%2 Figure 1 — | X

Perpeccus LASSO oT CAMOW/IOBOM T.A.

® PeanbHas
© MMpenckasaHHas

50 4
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T T T T T U T
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CTeneHb HW3KOro CTaTyca HaceneHns

# €3 +Q|=
3apanme 7. Pa3paboTaiite mporpamMmmy 0JHO(MAKTOPHON HETMHEHHOW perpeccuu, UCHOJb3ys MOJIENb
DecisionTreeRegressor, co3gannyto 6ubnuotexoii sklearn. [Iporpamma o/kHa BBIMOIHATE IPOTHO3
CTOMMOCTH AoMa (3amanus 1,2). BxoaHble U BBIXOJIHOW (akTopbl cM 3ananus 1, 2. ExuHcTBeHHSBIH
BXO,Z[HOI71 (I)aKTop — CTCIICHb HU3KOI'O CTAaTyCa HACCJIICHUA ( WK CpCAHCC YUCIIO KOMHAT B IOMC Ha 1
KBapTHpY). Pe3ynbrart:




a

HenuHelHas oaHodakTopHas DecisionTreeRegressor oT CAMOW/IOBOV T.A.

50| eames, o e — Mpenckasanan
g o Peansnas

S 8 &

CTOMMOCTB RoMa (Thic.200)

5

3aganue 8. Pa3paboraiite mporpamMmmy oJHO(MAKTOPHON HETWHEHHOW PEerpecchu, MCIOIb3ys MOICIh
KNeighborsRegressor, coznannyto oubmnortekoit sklearn. Ilporpamma J10mKHA BBIMOIHSITH MPOTHO3
CTOMMOCTH AoMa (3azaHus 1,2). BxogHsle u BbIXoaHOM (akTopsl cM 3ananus 1, 2. EquHcTBeHHbIN
BXOJHOU (haKTOp — CTEIEeHb HU3KOTO CTaTyca HacelleHHs ( WIM CpeJHee YHCIO KOMHAT B JjoMe Ha |
KBapTupy). Pesynprart:

- o X

HenuneitHas perpeccus KNN ot CAMOM/IOBON T.A.

501 eem, o —— TMpenckasannan
g @ Peanbhas

&
8

CToMMOCTL RoMa (Thic.aonn)
~
3

5

‘e :}:‘:’ o'!o ®a

o 5 10 15 20 25 20 35
CTeneHs HUKOFO CTaTYCa HaceneHus

#l€[» #al= B

rmse= 5.089057644349284

Tounocts Mosenu - 12 0.6932172724449991

3ananme 9. Pazpaboraiite nporpaMmmy 0aHO(GAKTOPHOM HETMHEWHON PETPecCUH, MUCTOIb3Yys MOJENTb
LinearRegression, mpeaBapuTe/ibHO OOYYCHHYIO MOJMHOMUAIBHBIM (QYHKIHsIM. [IporpaMma noDKHA
BBITIOJIHATh TPOTHO3 CTOMMOCTU JiIoMa. BXoaHble M BbIXOJHOW akTopbl cM 3amanus 1, 2.
EnuncTBEeHHBIN BXOMHOH (DaKTOp — CpeHee YMCIIO KOMHAT B IOME Ha 1 KBapTupy

PesynbTar:

i Figure 1 - o X

HenuHelHas NoNMHOMWanbHas perpeccust ot CAMOW/IOBOM T.A.
60

—— Mpenckasantan
o PeanbHas

CTOMMOCTb OMA (ThIC.10/1)
w
8

CpefHee YACNI0 KOMHAT B foMe

aleld] Q=
3aganme 10. PazpabotaiiTe mporpaMMbl PerpecCHd METOJOM OMOPHBIX BEKTOPOB C MCIOJIb30BAHUEM
TUHENHBIX, ToTMHOMUANBHBIX U RBF-snep ans unpuBuayansabix nanueix ( UCI Machine Learning
Repository - http://archive.ics.uci.edu/ml/). Beiuuciure OIEHKH KadecTBa Uil TECTOBOM U
oOyyaromieii BBIOOPKHU: CpeIHEKBaJpaTHUHYI0 OINMOKY perpeccun - Mmean_squared_error (MSE),
KO3 uIMeHT aeTepMuHanun 2_Score. CpaBHHUTE pe3yabTaThl IS Pa3HBIX THIOB siuep. [locTpoiite
rpadUKu 3aBUCUMOCTH IIeJIEBOU (DYHKIIMU OT MPU3HAKOB BBIOOPKH.



http://scikit-learn.org/stable/modules/generated/sklearn.neighbors.KNeighborsRegressor.html
http://archive.ics.uci.edu/ml/
http://archive.ics.uci.edu/ml/
http://archive.ics.uci.edu/ml/
http://archive.ics.uci.edu/ml/
http://archive.ics.uci.edu/ml/
http://archive.ics.uci.edu/ml/
https://en.wikipedia.org/wiki/Coefficient_of_determination
http://scikit-learn.org/stable/modules/generated/sklearn.metrics.r2_score.html#sklearn.metrics.r2_score

JIP 4 «AropuTMBbl KJIacTepu3ald B MAIIHHHOM 00y4YeHH .

3aganue 1. Meronom K-Meanse BeimomHUTE 00y4eHHE O3 yUUTEIs MOICTH KIacTepH3alnu (YMCiIo
kjacTepoB = 3) Ha KOHKpeTHbIX AaHHbIX (MPUCBI). Ouennrte TOYHOCTH MOJENIN METOJIOM KPOCC-
Banuanuu. [locTpoiite rpaguku 3aBUCUMOCTH ABYX BXOJHBIX MApaMETPOB (HApuMep, JUTMHHBI U
LIMPUHBI JIENECTKOB) JI0 KJIaCTepU3alMy U nocie. Pe3ynabTarsl:

O x| | g - o x

WPUCBIL. KnacTepusauua K-Meanse oT CAMORNOBON T.A. VPUCHIL. KnacTepusauus K-Meanse or CAMOWIOBON T.A.

X

sep
t

11120011022020201201110]
pasmep BBIOOPKHU: 60
13 HUX KOPPEKTHBIX: 56
Kpocc-Banumanmsi. Pe3ynbTarhl OIIEHKH KauecTBa MOJIEH KIacTepU3aIliu:
OO6mrast TOUHOCTH KIacTepu3aluu - accuracy_score = 0.9333333333333333
[To xkmacrepam: Tounocts - TlomHoTa - F-Mepa - Kon-Bo
precision recall fl-score support
0 089 089 0.89 19
1 1.00 1.00 1.00 23
2 089 089 0.89 18
accuracy 0.93 60
macro avg 093 093 0.93 60
weightedavg 093 0.93 0.93 60
3apanme 2. Metogom K-Meanse BoimosiHUTE 0OydeHHe 0e3 yIuTelss MO KiIacTepu3alliy Ha
JAHHBIX 0 KJIMEHTax TOProBoro mnenrpa [mapamerpsl: CustomerlD, Genre, Age, Annual Income (k$),
Spending Score (1-100)]. ®parMeHT JaHHBIX IS KJIaCTEPU3ALNN:
CustomerID,Genre,Age,Annual Income (k$),Spending Score (1-100)
0001,Male,19,15,39
0002,Male,21,15,81

0003,Female,20,16,6

0004,Female,23,16,77

[TocTpoiiTe rpaduky 3aBUCUMOCTH JIBYX BXOJHBIX MapaMeTpoB (HaIpuMep, J0XOJ - pacxos ) 110
KiIacTCpu3aluu 1 IocCJIe. OI_IGHI/ITG Ka49eCTBO MOJCJIN IIYTEM BBIYHCIICHUA UHCPUHUU - CYMMBI
KBaJpaTOB pAacCTOSHUH 10 Onrpkaiiero meHTpa kiaacrepa. [locrpoiite rpaduk 3aBHCHMOCTH
nnepmm OoT Yucjia KJIaCTCPOB. Pe3ynLTaTLIZ

OT CaMOANOBOMA: KNNEHTLI MarasnHa
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3aganme 3. Metogom AffinityPropagation (https:/habr.com/ru/post/321216/) BBIMOJIHUTE 00yUcHHE O€3
YUYUTENS MOJIENN KJIAaCTEPU3AIMU Ha JaHHBIX O KJIMEHTax TOProBoro nentpa [mapamerpel: CustomerlD,
Genre, Age, Annual Income (k$), Spending Score (1-100)].

[TocTpoiite rpadukn 3aBUCHMOCTH JIBYX BXOJHBIX ITapaMeTPOB (HApUMeEp, T0XOI - PacXoJ ) 10
KJjactepusanuu u rnocie. OueHNTe Ka4eCTBO MOJICIIN MTyTeM BBIYHCIICHUS CpeaHero ko3¢ gumuenrta
cuiysTa. Pe3ynprarhr:
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Yucno knactepoB = 11
Cpennuit koahdumment cunyera = 0.6064421313359442



https://habr.com/ru/post/321216/

3aganue 4. Meronom K-Meanse BoinoHUTE 00ydeHUE 0€3 YUUTENs MOJICNN KIaCTepU3alluy Ha
JTAHHBIX 0 KIueHTax Oanka [mapamerpsl: Num, Customer Id, Age, Edu, Years Employed, Income,
Card Debt, Other Debt, Defaulted, DebtIncomeRatio]. [Tapamerps! knactepusanuu — 3-4 Hauboee
3HaYMMBIX (BO3pacT, ypoBEeHb 00pa30BaHMs, JOXO, AOTIOIH_J10X01). JlaHHbIE collepKaT HEMHOTO
OTCYTCTBYIOIIUX MapaMCTPOB, UX CICAYCT 3aMCHUTH HYJISIMU. q)paFMCHT AAHHBIX U KJIACTCPHU3AlN:
Num,Customer Id,Age,Edu,Years Employed,Income,Card Debt,Other
Debt,Defaulted,DebtIncomeRatio

0,1,41,2,6,19,0.124,1.073,0.0,6.3

1,2,47,1,26,100,4.582,8.218,0.0,12.8
2,3,33,2,10,57,6.111000000000001,5.8020000000000005,1.0,20.9
3,4,29,2,4,19,0.6809999999999999,0.516,0.0,6.3

4,5,47,1,31,253,9.308,8.908,0.0,7.2

[TocTpoiite rpaduku 3aBUCUMOCTH JIBYX BXOJHBIX MTapaMeTPOB (HApUMeEp, T0X0]I - PacXoJ ) 10
KJIaCTCpU3anuu U 1mocje. OHCHI/ITG KaueCTBO MOACIIN ITYTEM BBIYUCIICHUA UHCPIHUHU - CYMMBI
KBaJIpaTOB pacCTOSIHUM 10 Onmkaiiiero nieHTpa kinacrepa. [loctpoiite rpaduk 3aBucumMocTH
HHEPIUM 0T YMCJIAa KJIACTePOB. Pe3ynbTarhl:

% Figure 1 - B ®|= . S
“ % Figure 1 - o x|
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3apanme 5. Merogom K-Meanse makera komnbrotepHoro 3peHuss CV2 BBITIOJHUTE KIIACTEPU3AINIO
(cerMeHTaINIO) M300paKEHUS C YUCIOM KiacTepoB = 2,3,7 (moabepute camu). Pe3ynbratsr:

% Figure 1 - o X

Tia- CyMMa KBALPATOB PACCTOAMNI A0 BAMAARLIErO LEHTPA KNACTe

& Figure 1 - o x
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S Figure 1 - o X | % figure1 - o X
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o €[> +la)= B /€3 #a= @

% Figure 1 - O X | Fouet - o x

o €3] +la)= Bl /¢l #a= @
3aganme 6. Metogom DBSCAN makera sklern.claster BeimonanTe KitacTepu3aIiio (CErMEHTAIINIO)
M300pakeHUs. Pesynbrar:

% Figure 1 - 0 X [&rguer - o x

2O WU - {a VR
100 200 300 400 500 600 700

al€)>| #la= B alel3] #al= B

3aganue 7. Meronom K-Meanse BoinonHute oOyueHue 6e3 yuuTenst MOJIEIH KJ1acTepu3aliy Ha
BaluX JaHHbBIX. [locTpoiiTe rpaduiki 3aBUCUMOCTH JBYX BXOJHBIX TApaMETPOB (HAIpUMeEp, TOXO]T -
pacxon ) A0 Kiactepusauuu U nocie. OueHnuTe KaueCTBO MOJENU yTEM BbIUMCICHHS HHEPIUH -
CYMMBI KBaJpaTOB PACcCTOSHUM 0 Onmkaiiiero ueHTpa kinactepa. [locrpoiite rpaduk 3aBucumocT
HHEPUMH OT YUCJIA KJIACTEPOB.

3aganue 8. MerooM araoMepaTuBHON KJIacTepU3alluu MOCTPOMTE AEHIOTPAMMY Ha BAalllUX
KOHKPETHBIX JIaHHBIX. B KauecTBe Mephl pacCTOSTHUS MEXy KJacTepaMu BO3bMUTE METOJ] YOop/a.

JIP 5 «HelipoHHbIe ceTH B MAIIMHHOM 00y4eHuH. 'eHeTnuecKue aJirOpuTMbI».
3apanme 1. Pazpaborats python-nporpammy kinaccudukanuu_(0,1), ucnonssys MHC, coznanuyro
oubnmotexoit keras u3z TensorFlow.
Cchblika Ha UCXOAHBIN HAOOP JAHHBIX: https://archive.ics.uci.edu/ml/datasets/diabetas
JlaHHbI€:

1. KosnmyectBo GepemMeHHOCTEMH

2. KoHueHTpalus riroKo3bl B IJ1a3Me yepe3 2 yaca B OpajibHOM TECTE Ha TOJEPAHTHOCTh K TITIOKO3€
3. lmacronuyeckoe apTepuaibHOE AaBleHue (MM PT.CT.)

4. TonmuHa KOXKHOM CKIIAKH TpHUIlenca (Mm)

5. 2-4acoBOM CHIBOPOTOYHBIA MHCYIUH (M.€. / MIT)

6. Muaexc maccel Tena (Bec B KT / (poct B M) * 2)

7. AnaGeT poa0CIOBHOM



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

8. Bospacr (n1er)

9. Ilepemennas knacca (0 i 1)

Oynkus akTuBaruy relu(mpsiMas) Ha IEPBBIX JIBYX CJIOSX U CUTMOBH/IHASL (DYHKIIHSI B BBIXOJTHOM
cioe. IlepBblii cnoif uMeeT 12 HEMPOHOB U OKUAAET 8 BXOIHBIX IIEPEMEHHBIX. BTOpPO CKpBITHII Clloi
(ceThb rirybOKasi, TOJBLKO Yy HUX €CTh CKPBITBIC CIIOM) UMEET 8 HEHPOHOB. Brixo1HOM cioii umeeT 1
HEHpOoH, 4TOoOkI MpecKa3aTh kKiace (quadeT wim Het). TpeHupoBKka Mojenu: ooydaercss Moaens Ha 150
3MoXax.

3aganue 2. Pa3zpaborars python-nporpammy perpeccun, ucnoinszys MHC, co3nannyro OuOImoTexoit
keras u3 TensorFlow. BemmosnuTe mporno3 nmpo6era aBroMo0miisi. DakTopsl: BEC, TOJ BBIITYCKa,
CTpaHa-Tpou3BoAnTENb. PesynbraTel: ONeHKH KadecTBa i1l TeCTOBOU BbIOOpKH + [IporHos mpobera
Kak (DYHKIHS OT Beca, roJia BBIITYCKa, CTPAHBI-TIPOU3BOUTEIIS.

Ccpuika Ha UCXOAHBINA HAOOP JaHHBIX: https://archive.ics.uci.edu/ml/datasets/Auto+MPG
Xapakrepuctuku (‘cylinders', 'displacement’, ‘horsepower’, 'weight', 'acceleration’, ‘'model_year’,
‘origin’, ‘car_name’):

IUAJTUHIPHI: MHOTO3HAYHbBIE JUCKPETHBIC

CMELIEHUE: HEIIPEPBIBHBIN

MOIIIHOCTh: HETpepbIBHAs

BEC: HEMPEPBIBHBIN
YCKOpEHHUE: HEPEPhIBHOE

MO/JIENTbHBINA T0J]; MHOTO3HAYHBIN JUCKPETHBIN
[IpoucxoxaeHue: MHOTO3HA4YHbBIN JUCKPETHBIN
MM$ MallIMHbL: CTpOKa (YHUKAIbHAS ISl KQXKJI0TO SK3EMIUISIpa)

KOJ‘II/I'—IGCTBO o6pasmoBs: 392. [leneBast mepeMenHast (HeTpepbIBHAS): mpg - MPOOET B MUJISAX HA TaJUIOH.
3ananme 3. Paspaboraiite moaens MHC aaropurmom MLPClassifier mist peanuzaruu
MHOTOKJIACCOBOM Kiaccudukanun. Mcxoaapie 0OyJaronye TaHHbIe - H300pakeHus Mudp ONOIHOTEKH
MNIST. Bemonuuts pacno3HaBanue 1-2 mudp mo oOydeHHONW MOJIETH

Pe3synbrar 00yueHus 1 pacro3HaBaHUS:
We have 1797 samples

Number of samples in training set: 1437 number of samples in test set: 360
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https://archive.ics.uci.edu/ml/datasets/Auto+MPG

Pacniosnana pucynok Camoitnosoii!! Oto - [4]

3ananme 4. Pazpaboraiite mozaens MHC amropurmom MLPClassifier qis peanusanuu perpeccun.
OoOyuaromue ganubie — (aiin neH Ha xuibe B KanudopHuu u 3HaueHNE BAUSIONNX Ha LIEHY
rnapaMmeTpoB. https:/scikit-learn.org/stable/auto_examples/inspection/plot_partial _dependence.html#california-housing-

data-preprocessing
@Daii1 COOEP)KUT BCE MEPEMEHHBIE B MacmTa6preM0171 (bopMe. B wactHOCTH, OH COIEPKUT

MeIMaHHYIO0 CTOUMOCTD JIOMa, CPEIHUNA BO3PACT KHJIbsS, 00Iee KOJMYECTBO KOMHAT, o01iee
KOJIMYECTBO CIIAJIEH, HACeJIeHNE, JOMOXO031UCTBA, IIUPOTY U JOJITOTYy B yKazaHHOM nopsake. [loms:
Medinc, HouseAge, AveRooms, AveBedrms, Population, AveOccup, Latitude Longitude.

Target - nepemeHHbIe coziepKar IeHbI Ha AoMma B In popme (Meamannoit). MbI OyaeM ncnoap30BaTh
GyHKIHUIO € " X, ICEBAOHUM, €Xp YTOOBI MHBEPTUPOBATH In M OTy4nTh IIEHY JOoMa. Beruncnenue
IIEHBI JIOMa [0 MeTuaHHOU hopme:

[IpuMepHBIE pe3ynbTaThl:

I'paduiky yaCTUUHOM 3aBUCHMOCTH TTOKA3bIBAIOT 3aBUCHMOCTh MEXKTy 11€JIEBOM (PYHKIIMEH (CTOMMOCTh
JI0Ma) ¥ HA0OPOM «IICJIEBBIX» MTPU3HAKOB:

3AEMCMMOCTE CTOMMOCTI AOMA OT NapaMeTpaR.
Vicnons3yetcs MHC MLPRegressor

Partial dependence

20 20
Medinc Aveoccup HouseAge

H
% oo p

AveR

#l €D -1- Q £|
Henesbimu nnepemennbivu it MHC sBiisiroTest: cpennnii noxon ( MedInc), cpennaunii mporieHT
XuTese Ha nomoxo3sicTBo ( AvgOccup), cpenuunii Bo3pact qoma ( HouseAge) u cpeaauii Homep Ha
nomoxo3siicTBo ( AveRooms).

Anasm3 rpadukoB. Mbl MOXKEM SICHO BUJIETh, YTO MEIMAHHAs [IE€HA IOMA MOKA3bIBAET JTUHEHHYIO
3aBUCHUMOCTB CO CPEIHUM J0X0J0M (BBEpXY CJ€Ba) M YTO LI€Ha I0Ma MaJlaeT, KOT/1a YBEJIIMYMBACTCS
CpelHee KOJMYECTBO JKUTENIeH Ha JOMOX03siCTBO (BBepXy nmocepennne). Bepxuuii mpaBsiii rpadmk
MTOKa3bIBAET, YTO BO3PACT JIOMa B pailoHe HE OKa3bIBAET CHJILHOTO BIMSHUS Ha (CPEAHION ) LIEHY A0Ma;
TakK e, Kak U B CpeJHEM Ha JJOMOXO3SIMCTBO.

Pa3mep HelipoHHOM ceTH U CKOPOCTh O0YUYEHHSI HACTPOEHBI TaK, YTOOBI MOIYYUTh Pa3yMHBII
KOMIIPOMHUCC MEXK]Ty BpeMeHeM 00ydeHHs ¥ MPOrHO3upytoliei 3(h(heKTUBHOCTHIO B TECTOBOM Habope.
3ananme 5. Pazpaboraiite mozaens MHC anroputmom GRNN.(Neural Networks with Radial Basis
Functions) mst peanuzamuu perpeccuu. O0ydaromniue ganabie — (aia mpodera aBTOMOOHIICH.
Pesynbrarer: OnieHKH KadecTBa MPOrHO3UpOBaHus nmpobera apromoobuss - MSE. 3aBucumocthb
npo0era oT nmapameTpa — Beca aBTOMOOMIIA.

PesynbTaTsr:

- D

Mporkos npabera o CAMOWNOBOM. MeTon GRNN - MHC

s { . e ® Ofyuesm
. ® Nporsos

NpoBer aBTOMOBWNA B MANAX Ha TAANCH

1500 2000 2500 3000 3500 4000 4500 5000

|#¢/3 +Q=]

CpennexBanparuyHnas omuoka: 113.87132157993446
IIpenckaspiBaro MpoOer AJs TECTOBOM BHIOOPKH:
[[11.86674329]

[15.98118317]


https://scikit-learn.org/stable/auto_examples/inspection/plot_partial_dependence.html#california-housing-data-preprocessing
https://scikit-learn.org/stable/auto_examples/inspection/plot_partial_dependence.html#california-housing-data-preprocessing

[21.34850449]
[12.45185296]]

OoK!!

[Mpenckaxem!! ! TIpober aBromobums mist Camoitnosoii = [[32.61753309]]

3aganme 6: Beimosinute pazpadotky moaenu MHC s qaHHbIX Ipyroi mpeaMeTHOH o0macTu,
HarpuMep, MPOTHO3 EHBI HEIBUKUMOCTH.

3anganme 6. Ycranosute 6nbmmorexy AForge .NET Hcmonb3ys cpenctBa AForge paspaborarsb
WindowsForm - npuioxeHue 1isl BBIYMCICHHUS MAKCUMAaJIbHOTO 3HaueHus QyHKIUK cpeactBamu ['A.
[Moctpouts rpaduk GyHKIUH, UCTIONB3ys 00bekT Chart. Bapuant dyHKIMM B34Th Y IpenogaBaTeis.
3amanue 7. Ycranosure oubmmorexy Accord .NET Hcnonb3ys cpeactBa Accord.Genetic pazpadboTarsh
KOHCOJIPHOE MPHJIOKEHHE ISl BBIYMCICHUSI MAKCUMAJIbHOTO 3HAYE€HUs (DYHKIIMHU OT JIBYX TIEPEMEHHBIX
cpeactBamu ['A. TToctpouth rpaduk GyHKIKHU, HCITONB3Ys cpeacTBa Excel. BapuanT GpyHKInH B35Th
y TIPETIo1aBaTeIs.
3anganme 8. Vcnons3ys 6ubmmorexy AForge, B cpene Visual Studio.NET pa3paborars mporpammy
aHaJM3a BO3MOYKHOCTEW TEeHETUYECKOTO aTOPHTMA (CO3AaTh TOMYIISIIHIO, IOJTYIUTh TTOKOJICHHUE).
Pazmep momynsiuu, KOJHYECTBO XPOMOCOM U T.II. - BXOHbBIE TaHHbIe. [IpuMepHbIii BuI GopMBI
a3paboTaHHOTO MPHJIOKEHHUS:

85 Ananv ¢ anrepyva, O ii parynster CmonlY, npen. Camoiincea TA,  — o x

Cospams nonynswo

= Moy creayowee noKonerite
] Tiponyenims 10 noxoner

6 5 Mponycmums 100 nokonerwit

3apanme 9. Mcnonesys 6moimoteky AForge, B cpene Visual Studio.NET pa3spaborars nporpamMmy
peleHus 3a1a4i KOMMHBOSDKEpa CPEIICTBAMH T€HETHUECKOTO alropuT™a. [IpumepHsIiit BiI GOpMBbI
pa3paboTaHHOTO MPUIIOKEHUS:

FeneTnueckmii anroputi, Pewenne 335a4mn kommusoakepa, demo Camoiinosoi T.A, — x

Map Settings
Population size: 40
Selection method: | Elite -
¥ Greedy crossover
lterations: 100

{0-inifinity }

Current iteration
lteration:
Path length

Cities: [50 Generate Stort

JIP 6 «<He4yeTKkHe MeTObI MAIIMHHOTO O0YYCHUS».

3amanue 1. Vcnone3ys naken SCiKit-fuzzy BeImosHNTE HEUSTKYIO KIIaCTEPU3AIMIO JaHHBIX
anroput™MoM Fuzzy C-Meanse (naHHbIE — JEMOHCTPALIMOHHBIN TpUMeEp U Balla BIOOpKa). BeimonxuTe
BEIUMCIICHNE K02 duLmeHTa HeueTkoro pacupenenenus Fuzzy partition coefficient (FPC).
BrimonauTe 5 3TanoB 06pab0oTKH TaHHBIX:



. Oran 1: 'eHepanust TECTOBBIX JAHHBIX [ KIacTepU3alUU (KaKJbIH AIEMEHT UMEET JBa
random - mapameTpa: X,Y)

. Oran 2: Kitacrepu3zanus TECTOBBIX JaHHBIX 110 MOJIEISAM C Pa3HbIM YHCIOM LIEHTPOB (2-9) n
BBIYHUCIICHHE KOAPPUIIMEHTOB HeueTkoro pacupenenenus FPC

J Oran 3: BeiOop Moaenu 1o MOCTPOCHHON 3aBUCUMOCTH KO3( (. HEUeTKOTO pacupeneacHus

OT YHCJIa HEHTPOB Kiactepu3anuu (Beibupaem Mozens ¢ MakcuMaibHbIM 3HaueHueM FPC)

o Oran 4: Kitactepusanus TeCTOBBIX JaHHBIX 110 BEIOPAaHHOW MOJIEIH.

o Oran 5: Kitactepusaiust HOBBIX JaHHBIX (M3 AHana3oHa TECTOBBIX) IO BEIOPAaHHON MOJEIIH.

Pacuer FPC 1151 HOBBIX TaHHBIX.
3amanue 2. Meroom K-Meanse nakera aaroputMoB HedeTKoi toruku SCikit-fuzzy Beimonnute
KJIaCTEPU3ALIMIO (CErMEHTAlMI0) M300pakeHUs ¢ YUCIOM KilacTepoB = 2,3,7 (moadepure camu).

Pesynprarsr:

£ Figure 1 — o X % Figure 1 - O X
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JIP 7 «Pa3paboTka HHTE/UIEKTYaJIbHOI0 areHTa.

3aganue. Vcnons3ys c#-0nbnrorekn mamuHaHOTO 00yueHus, B cpene Visual Studio.NET paszpaborars
WEBAPI-cepBuc, peanusyromuil MoJielb HHTEUIEKTYaJIbHOTO areHTa oucKa KpaTyaiiliero myTH
HBPUCTHYECKUM anroputMoM A*. BXo/HbIEe JaHHBIE CEpBUCA - KAPTa MECTHOCTH, BHIXOHBIC JAHHBIC -
MaTpuna mytd. OOMeH TaHHBIMU C CEpPBUCOM BBINIOJHUTH B (popmaTte JSON. OOpaTUThCS K areHTy U3
Windows Form - npuinosxenus. [TpumepHslit Bug GopMbl pa3paOb0TaHHOTO MPHUII0KEHHS:

& o K y [y 3EHTY NOMCKS KPATUBIHLLIEND MyTH. JEPUCTHYECKNI anropuTi A* - ] x
P umk: C: TA & pakynsTet CMonlyY
Sarpyours kapry
Ca Cc Co Co Co Co Co Co Co Co Co Co Ce Co Co Co Co Co Ce Co Coc Cc Co Co Co Ce Co Ce Co Co Co Ce Co Co Co Co Co Co Co Co
- BN U= - - - - - L - A - -
,,,,,,,,, I Ll @ee@. -
s 1 [N se@eel . . @i . .. .. .|
,,,,, 1 Ul L @l . - . .| @
,,,,,,,, LI L O e | e - |- @l @
........ L L F S @ - |- @ F
,,,,,,,,, LI P P P P P | S @ - |- @
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, @eee@. . | || |

JIP 8 «KomMnb10TepHOE 3peHuey.
3ananme 1. Pazpaborats nporpaMmy Jjist 00y4eHHsI HEUPOHHOU CETH Pacrio3HABAHUIO N300paKeH U
10 kmaccoB. CeTb uMeeT 4 cj10s1 — BXOJIHOM, /1Ba CKPBITHIX U BBIXOJHOU. CoXxpaHUTe 00YyUYEHHYIO
Mozenb Ha tuck. M3o0paxkeHust U1 K1accoB cKayaTh U3 MHTepHET. B kaxnom kinacce He menee 100-
1000 n300paxkenuii (HampuMep, JETKOBbIE aBTOMOOMIIN). OIMH U3 KJIACCOB MOYKETE 3aI0JTHUTh
CBOMMH M300pakeHUsIMU (HampuMep, Baia codaka B pa3Hbix Bunax). [Ipumep ¢pparmenta Habopa
KJ1acca «co0akmu»:

624 633 670 675 681 686 697 726

o8 % B B @ 4
3nemenTo: 4 635 EE|j
CeTb TI0OJDKHA UMETH 4 CJI0SI — BXOJIHOM, JIBa CKPBITHIX U BBIXOIHOM. CoXpaHuTe 0OYUYEHHYIO MOJICTh

Ha JHUCK. PGSYHBTaTZ

%1 Figure 1 - [u] X

Bl o

Samoilova: Keras - DNN

—— train_accuracy
0.6 - — val_accuracy

Loss/Accuracy

0 10 20 30 40 50 60 70

Epoch #

# €3] $Q|=
[Loading images...
3arpysuiia pPUCYHKU
Epoch 1/75
1172/1172 - 17s 1l4ms/step - loss: 2.2387 - accuracy: 0.1713 -

val loss: 2.1468

Epoch 2/75

1172/1172 ==== = - 18s 15ms/step - loss: 2.0790 - accuracy: 0.2540 -
val loss:

Epoch 3/75




1172/1172 l4ms/step : . accuracy:

Epoch 4/75
1172/1172 [=
val loss: 1.
Epoch 5/75

l4ms/step 8 0 accuracy:

Epoch 72/75
1172/1172 l4ms/step 8 0 : accuracy:
val loss: 1.1715
Epoch 73/75
1172/1172 l4ms/step 8 0 accuracy:
val loss: 1.1702
Epoch 74/75
1172/1172 l4ms/step 8 0 accuracy:
val_ loss:
Epoch 75/75
1172/1172 l4ms/step
val loss: 1.1614 - val accuracy:
[Evaluating network...
precision recall fl-score support

.69
.44
- 83
- 5%
.51
- 59
.61
.79
- 5%
-©5

.57
71
.57
-39
.52
.45
-©5
.57
.82
.69

.62 1250
.54 1317
.68 1274
.46 1240
.51 1254
.51 1146
.63 1277
.66 1235
.66 1281
.67 1226

Samoilova IMG/airplane
Samoilova IMG/bird
Samoilova IMG/car
Samoilova IMG/cat
Samoilova IMG/deer
Samoilova IMG/dog
Samoilova IMG/frog
Samoilova IMG/horse
Samoilova IMG/ship
Samoilova IMG/truck

O OO OO OoOoooo
O OO O OO oooo
O OO O OO oooo

o

.60 12500
259 12500
.60 12500

accuracy
macro avg 0.62 0.
weighted avg 0.62 0.

o o

Serializing network and label binarizer...

Process finished with exit code 0

3apanme 2. Pazpaborath nporpaMmy, KOTopas 1o 00y4eHHON U COXpaHEHHOUW MoJienH (3a1aHue S)
pacrno3HaeT u3o0pakeHus. Pacno3Halite Bame nuzoopaxkenue pazmepa 32*32. Ilpumep
acro3HaBaHUS:

% Fgare 1 o x

| €| +al= 8
[INFO] loading network and label binarizer...

Samoilova IMG/dog

3ananue 3. Vcnoas3ys Python-6ubnroreku pacnosnaBanus oopasos (OpenCV), paspaboraTh MOIEINb
pacro3HaBaHMs >JIEMEHTOB H300paxeHUi aimroputMoM Buosbi-/xonca. XML - ¢aitn nuarpamMmel
Xaapa JOJDKEH COOTBETCTBOBATh BalleMy BapHaHTy paclo3HABaeMOTo 3JIeMeHTa (aBTOMOOWIIb,
nemexo a1, HoMep aBTOMOOMIIS, JIMLO, HOC, YIIIH, TOJIOBA, I1a3a, TOPC, MOJHBIN pOCT U T.1.). [Ipumepsl
pacro3HaBaHUs:

JInno-rnasza:



3aganme 4. Hcnomssys Python-6mbGnmortexku, pa3paboTaTh MOJENb  pPACIO3HABaHHS  KaapoB
BH/JEONOTOKA anroputMoM Buousbl-/xonca. XML -  ¢aitn  mguarpammber  Xaapa J0DKEH
COOTBETCTBOBATh BallleMy BapUaHTy pPAcllO3HABAEMOTo 3JeMeHTa (HOC, YIIM, TOJOoBa, rjas3a, Topc,
MOJIHBIA pOCT M T.1.). Jlasee mpenacTaBiaeH MPUMEPHBIA BU KaJpOB PaclO3HABaHUS pa3pabOTaHHOTO
npuioxkenus (Bapuant - nuio) 1uist 1ByX pa3HbIX BHIEO.

87 video

3amanue 5. Mcmons3ys python-6ubnmorekn Opencv pacmo3HaBanusi oOpa3oB u amroputm HOG,

a3pa60TaTL MOJCJIb PaCIIO3HABAHUS ITCIICXOA0B Ha I/I306pa)I(eHI/II/I. HpI/IMCp paCHOSHaBaHI/IH:
5 From SAMOILOVA - O X




3amanue 6. Hcnosesys Python-ouGnmoreky ImageAl, paspabortarte mnporpamMmy oOpaimieHus K
o0y4eHHON Mojenu OOHAapyXKEeHHs 3JIEMEHTOB H300paKEHHs] AITOPUTMOM TIyOOKOTO OOy4deHHS
YOLO - yolo-tiny.h5. Pe3ynprar 1:

352307319641
4312439
2198925018

person
car
car

Pesynbrats! 2,3: )
OVIO-MATEMA'WI‘IECKMW

CamocTrosiTesqibHast padboTa

Tekymas camocTosTenbHas paOoTa HampaBieHa Ha YriyOJeHHe M 3aKpeIuieHHe 3HaHUM
CTYICHTOB M pa3BUTHE UX NpaKTHUECKUX yMeHud. OHa 3akiarodaercs B paboTe ¢ JEKUHOHHBIMU
MaTepuagaMi, TOUCKE U 0030pe JUTEepaTypbl W AIIEKTPOHHBIX HCTOYHHKOB, HH(QOPMAIMH IO
3aJJaHHBIM TEMaM Kypca, Olepeskaroleil caMOCTOSATENbHON paboTe, B M3y4YECHUH TE€M, BHIHECEHHBIX Ha
CaMOCTOSITENIbHYIO POPAOOTKY, OATOTOBKE K J1a00paTOPHBIM 3aHITHSIM.

CamocTosTenbHas BHEAyUTOPHAs paboTa CTYIEHTOB COCTOUT B:

e MpopaboTKe JEKIHMOHHOTO MaTepuaia, COCTaBICHUM KOHCIEKTa JIeKIHA 10 TeMmawm,

BBIHECEHHBIM Ha CAMOCTOSITENIbHOE U3YUYECHHE;
® BBINOJIHEHUH JIOMAIIHUX 3a/IaHUM.

TeMbl I CAMOCTOATEJIBHOI0 U3YYCHH S
Hcropus passutus CUN.
ITnarpopmer pazpadbotku CHUN.
Meroauku sknnepuMeHTanbHoro uccneaopanus CUN.
Big Data 8 CUU.
[Ipumenenne anroputmoB MU B cuctemax BUI€OaHAIN3A.

orwNPE



KoHcynbTHpOBaHue CTyIEHTOB OCYIIECTBIIATLCSA B HHAUBUAYAIbHOM IOPSJIKE Ha 3aHATUAX U BO
BHEYpOYHOE BpeMs. BpInoiiHeHHEe CcaMOCTOSTENbHONH pabOThl OLIEHUBACTCA IO AJIEKTPOHHBIM
MarepuaiaM, I[OArOTOBIEHHBIM CTyACHTaMU. Pe3ynbrarsl JESATENbHOCTH HAKaIUIMBAKOTCA B
WHAWBHUYAIbHBIX TOPT(OIHNO CTYJCHTOB.

6. Kpurepuu oneHnBaHus pe3yJbTaTOB OCBOEHUS IMCHUILINHBI (MOYJIS1)
6.1. OueHo4Hble cpecTBA U KPUTEPHU OLICHUBAHUSA JJI TeKylIel aTTecTauuu
Tekymasi KOHTPOJIbHAsA padoTa
1. Ucnonb3ys ABpUCTUYECKUI aJITOPUTM, peminTe 3aaa4dy « Typ KoHs Ha H1aXMaTHOM JTOCKeE».
2. Onumure anropuTM Kiaccu(pUKAIMK METOJIOM Oivkaiiiiero cocena. [IpomnmrocTpupyiiTe

METO/I Ha MPOCTOM MpUMEpE.

Kpurtepuu onennBanus Tekyueil KOHTPOJIbLHOH padoThI
1. Hopwmsl ouieHuBaHus paboThI

Nenn/m | CrpykrypHasi 4aCThb KOHTPOJIbHON pabOTHI KosnuectBo 6ayuios (*)
1 [IpaBusIbHO peaqn30BaH METOJ PEIICHHUs 3 Gayna
2 [IpaBunbHO oOmMCaH aJIrOpuUTM, MPHUBEAEH 2 Ganna
puMep.

(*) Bo3moskHa rpanarnus B 0,25 Gaia.
2. llIkana orieHWBaHUS PaOOTHI:

n/m O1enka KomnnyectBo Oamios
1 | Orinnuno 4,75-5
2 | Xoporio 3,75-4,5
3 | YA0BIETBOPUTEIHHO 3-3,5
4 | HeynoBiIeTBOPUTEIHHO MeHee 3

3ananus AJ1s1 J1a00PATOPHBIX 3aHATHI
3aayu 1o TeMaM Kypca MpeaoKeHbl K KaXI0My J1a00paTOpHOMY 3aHSATHIO.

Kputepun oueHMBaHus BHINOJHEHUSA Ja00pPATOPHBIX padoT
1. Hopwmsl orieHUBaHUS KaXK 101 1a00paTOpHOM pabOTHI:

Nori/mm CTpyKTypHas 4acTh pabOTHI KonmuectBo 6aios (*)
1 OTBeT Ha TEOPETHYECKHE BOMPOCHI IO 1 Gamn
TeMe J1ab0paTOPHON PabOTHI
2 JleMoHCTpaIysl BBIOJHEHHUS KOHKPETHOTO 2 baina
3aJlaHus, MPEUI0KEHHOTO JUISt
CaMOCTOSTEIIBHOTO pereHus K
JabopaTopHO paboTe

(*) ¢ BO3MOXHOCTBIO Tpajanuu jo 0,25 Ganna.
2. llxana onenuBanusi. OleHKa «3a4TEHO» 3a JTaOOPATOPHYIO PAOOTy BBICTABISIETCS, €CIM HaOpaHO
He MeHee 2 6aJIoB, B MPOTHBHOM CiTydae 3a paOboTy BBICTABIISETCS «HE 3aU4TEHOY.

6.2. OneHo4HbIe CpeaCTBA 1 KPUTEPHH OLCHUBAHNS VI IPOMEKYTOYHOM aTTecTaluu

Bonpocel k 3k3amMeny

Uctopus uckyccreennoro untemiekta. Chepsl npumenenus. bonbimue nanasie B8 CUN.
Mammnanoe o6ydenne (MO). [TocTanoBka 3a1a4u 00y4EeHHUS 110 TPELECHTAM.

Mertobl KiTaccupuKauy JaHHBIX.

Meton Ommxaitmux coceneii (KNN) u ero o6oOmenus. Ilogbop umcrna k mo kputepuro
CKOJIB3SIIIETO KOHTPOJISL.

el N =


https://ulearn.me/Course/AIML/Zolotoi_viek_1956_1976_2f0c72d6-b8f5-4262-9c67-2dff09903d51#N0
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%B1%D0%BB%D0%B8%D0%B6%D0%B0%D0%B9%D1%88%D0%B8%D1%85_%D1%81%D0%BE%D1%81%D0%B5%D0%B4%D0%B5%D0%B9

©ooNo

11.
12.
13.

14.
15.
16.
17.
18.
19.

1.

Kpusas ommbok (ROC curve). [Ipumep omeHkH KauecTBa OMHAPHOW KIIACCU(PUKAIMKA METOJIOM
ROC-ananu3a.

HausHerii OaliecoBckuit kimaccudukarop.

Meto1 oIopHBIX BEKTOPOB. OCcOOEHHOCTH IPUMEHEHUS B 3371a9€ KIaCCH(PUKAIIH.

Jloructuueckas perpeccus.. Puck kpeautHoro noprdens 6aHka.

3anmava perpeccun. Perpeccusi MET010M OMOPHBIX BEKTOPOB.

. Meroapl kinactepuzaruu. Aiaroput™ k cpeannx (K-means). MeTopl KjacTepHU3aiuy ¢ HEYSTKUM

pa3dueHueM UCXOAHBIX TaHHBIX.

HeiipocereBas nmapaaurma B ICKyCCTBEHHOM MHTEIIEKTE. MeTo bl 00y4eHHs] HEHPOHHBIX CETEH.
Pemenue 3anau kinaccudukanyy ¢ NOMOLIbI0 HEHPOHHBIX ceTel

OBOJIIOLMOHHBIE M TE€HETHUYECKHUE AITOPUTMBL. ['€HETUYECKHI aNropuTM B pELICHUM 33Ja4d
KOMMHUBOSDKEDPA.

Pemenue npobiaem MM mMeronamu noucka. [Ipumep peanuzanuu 3BpucTUUYECKOr0 anroputma A*.
Mertoipl ipecTaBaeHUs U 00paOOTKH HEYETKOW MH(POPMAIIMU B MHTEJUIEKTYaJIbHBIX CUCTEMaX.
WHTennexryaabHble MHOTOAr€HTHBIE CUCTEMBI.

[Tnardopmer g noctpoerust MAC.

[Tpumenennst CUU B 06paboTke n300pa’keHUi 1 KOMIIbBIOTEPHOM 3pEHUHU.

PacnioznaBanue rpaguueckux o0beKkTOB MeToJ0M Brosnsl-/>xoHca.

Oo0pa3zen 3K3aMeHANMOHHOI0 OnJIeTa

1. HUcropus uckyccrsennoro nnremiekra. Chepsl npumenenus. bonpume nanusie B CUU.

2. 3amganme. Mcmonp3ys c#-OMOIMOTEKH ManIMHHOTO 0OydeHwms, B cpeae Visual Studio.NET
pazpabotate WEBAPI-cepBuc, peanusyronuii MOJeilh HHTEIVIEKTYAIbHOTO areHTa IMOWCKa
KpaT4alllero MyTd SBPUCTHUECKUM alnroputMoM A*. BxonHble TaHHBIE cepBUca - KapTa
MECTHOCTH, BBIXOJHbIE TaHHBIE - MaTpula myTd. OOMeH JaHHBIMH C CEPBUCOM BBITIOJHUTH B
dbopmate JSON. OOpatuthes k arety u3z Windows Form - mpunoxenns. IlpumepHsiii Bua
(hopMBbI pa3pabOTaHHOTO MPHUIIOKECHHUS:

i sy « ¥ I 8reHTY MOUCKa KpTHBRLIERD MyTH, SEPHCTHMECKNG BArOpTM A7 - o x
D [ TA P Cronly
p——
Ce Ce Ce Ce Ce Ce Ce Co Cz Ce Ce Ce Ce Cr Co Cc Co Ce Ce Ce Ce Ce Ce Ce Ce Ce Ce Ce Cz Ce Ce Ce Ce Co Co Cc Co Ce Ce Ce
LN [ S P R P P e -] ] LN [ S P R P P e -] ]
......... -] Ll @@@. 0 oL L oL oL
S 1 -] ] see! . @1 | .
,,,,, 1 | I O PR A U PR DU U DO R P R P @1 _|.|. .. @
,,,,,,,, LI P P P P P | S enr - |- @l @
,,,,,,,, LI I P P P | F @ - |- @ F
......... L I P P PO P P | L@l - |- @/l
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, eeeee. . . . .|

Kputepuu onieHuBaHus 0TBeTa HA IK3aMeHe
Hopwms! onieHnBanus oTBeTa

Neni/mm CrpykTypHas yacTh Ousera KonnuectBo 6annon
1 Teopernueckuii BOpoc 2 Gamra
2 Maremarudeckas MOJEIb 1 Oamn
3 Peanuszanus pemenus 3agadu 2 Gaia

(*) Bo3moskna rpamarust B 0,25 Gamna.

2.

[Ikana oneHnBaHus pabOTHI:

/1 Ornenka KomnunuectBo 6amnos
1 | Otauuno 4,75-5
2 | Xoporio 3,75-4,5
3 | YaoBneTBOpUTENHHO 3-3,5
4 | HeynoBIETBOPUTEIHHO MeHee 3



http://www.machinelearning.ru/wiki/index.php?title=%D0%9A%D1%80%D0%B8%D0%B2%D0%B0%D1%8F_%D0%BE%D1%88%D0%B8%D0%B1%D0%BE%D0%BA
http://www.machinelearning.ru/wiki/index.php?title=%D0%9B%D0%BE%D0%B3%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%B5%D0%B3%D1%80%D0%B5%D1%81%D1%81%D0%B8%D1%8F
https://ulearn.me/Course/AIML/Zadacha_rieghriessii_fc31e3f0-2e6b-4cc1-9aa2-bc0eb125605d
http://www.machinelearning.ru/wiki/index.php?title=%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC_k_%D1%81%D1%80%D0%B5%D0%B4%D0%BD%D0%B8%D1%85&action=edit
https://ulearn.me/Course/AIML/Zolotoi_viek_1956_1976_2f0c72d6-b8f5-4262-9c67-2dff09903d51#N0

7. IlepeyeHb OCHOBHOI 1 I0NIOJHUTEJIBbHOM y4eOHOH JIUTEepaTyphl
7.1. OcHOBHas JquTepaTypa

1. Beccmeprhbiii U. A. HTeNIEKTya bHbIE CHUCTEMBI: YYEOHUK M TNPAKTUKYM ISl BY30B /
N. A. becemeptnsiit, A. b. Hyrymanosa, A. B. [InaronoB. — Mocksa : U3garensctBo FOpaiit, 2022. —
243 c. — (Boicmee oopa3oBanue). — ISBN 978-5-534-01042-8. — URL: https://urait.ru/bcode/490020

2. beccmeprupiii M. A. UHTemnekTyanbHble CHCTEMBl: YU€OHMK M IPAKTUKYM JUISL CPEIHEro
npogeccuonanpHoro obOpazoBanus / W. A. becemeptnsbiif, A. b. Hyrymanosa, A. B. IlnmatoHoB. —
Mocksa: UznatensctBo FOpaiit, 2022. — 243 c. — (IIpodeccnonansaoe oopazosanue). — ISBN 978-5-
534-07818-3. — URL.: https://urait.ru/bcode/494506

3. beccmeprupiii U. A. CucteMbl HCKYCCTBEHHOTO WHTEIUIEKTa : y4deOHOe mocobme uis
cpenHero npodeccruonansHoro obpaszoBanus / U. A. beccMepTHBI. — 2-¢ W31, HCHpP. W JOI. —
Mockga : M3parensctBo FOpaiit, 2022. — 157 c. — (IIpodeccnonansuoe odpazosanue). — ISBN 978-5-
534-11361-7. — URL.: https://urait.ru/bcode/494434

4. beccmeptHbiii M. A. CucTeMbl HCKYCCTBEHHOTO MHTEJUICKTA: Y4eOHOe TocoOue s By30B /
N. A. beccmepTHslit. — 2-¢ m3a., ucnp. U nor. — MockBa: M3nmatensctBo FOpaiit, 2022. — 157 c. —
(Boicmiee obopazoBanue). — ISBN 978-5-534-07467-3. — URL : https://urait.ru/bcode/490657

5. bonotoa JI. C. CucreMbl NOAJEpKKH NPUHATHS pemieHuid B 2 4. Yacte 1: yueOHUMK H
npakTukyMm 171 By3oB / JI. C. bonoToBa ; oTBeTcTBeHHbIE penakTopbl B. H. Bonkosa, 3. C. boyioToB. —
Mocksa: U3natensctBo FOpaiit, 2022. — 257 c. — (Bwicmiee o6pazoBanme). — ISBN 978-5-9916-8250-
3. — URL.: https://urait.ru/bcode/490259

6. bonoroBa JI. C. CucteMbl TOJIEPKKHA TPUHATHA pemieHnid B 2 4. Yactp 2: y4yeOHUK |
npakTukyMm ais By3oB / JI. C. bonoroBa; otBeTcTBeHHbIe penakTopsl B. H. Bonkosa, 3. C. boyiotoB. —
Mocksa: UznatensctBo FOpaiit, 2022. — 250 c. — (Bwicmiee o6pazoBanme). — ISBN 978-5-9916-8251-
0. — URL.: https://urait.ru/bcode/471000

7. Bopono M. B. CucteMbl HCKYCCTBEHHOTO MHTEJUIEKTA: YUeOHHMK U MPAKTUKYM JUIS BY30B /
M. B. Boponos, B. U. [lumenos, U. A. He6aeB. — MockBa: U3marenscTtBo Opaiit, 2022. — 256 c. —
(Beicizee obpazoBanue). — ISBN 978-5-534-14916-6. — URL.: https://urait.ru/bcode/485440

8. HanoB B. M. lHTEmnekTyallbHbIe CHUCTEMBI : y4yeOHOE TocOoOMEe Il CPEIHEro
npodeccuoHanbHOro obpaszoBanusi / B. M. BanoB ; mox nayunou pemaknumendr A. H. Cecekuna. —
Mocksa : U3garensctBo FOpaiit, 2022. — 93 c. — (ITpodeccuonansroe odpazoanue). — ISBN 978-5-
534-07819-0. — URL : https://urait.ru/bcode/494505

9. MUsanor B. M. uTemnekryanpHble CUCTEMBbI: yueOHOE TTocoOue miist By30B / B. M. lIBaHOB;
non HayuyHod penakumeirr A. H. Cecekmna. — Mocksa : M3marensctBo [Opaiit, 2022.— 91c. —
(Beicizee ob6paszoBanue). — ISBN 978-5-534-00551-6. — URL : https://urait.ru/bcode/492094

10. HoBukoB @. A. CUMBOJIMYECKHII HCKYCCTBEHHBIN HHTEIUICKT: MaTeMaTHUYECKUE OCHOBBI
MpEeACTAaBICHUS 3HaHMM: ydeOHoe mocobue it By30oB/ ®. A. HoBukoB. — MockBa: M3aarenbcTBo
KOpaiitr, 2022.—- 278c.— (Boicuiee o6paszoBanue). — [ISBN 978-5-534-00734-3. — URL:
https://urait.ru/bcode/490386

11. TInatonoB A. B. MamunHoe oOyuenue: yuebHoe mocobue s By3oB / A. B. [Inatonos. —
Mocksa: MUznatensctBo IOpaiit, 2022. — 85 c. — (Beicmiee o6pa3zoBanue). — ISBN 978-5-534-15561-7.
— URL.: https://urait.ru/bcode/508804

12. Ceprees JI. U. Lludbposas skonomuka: yueOnuk st By3os / JI. U. Ceprees, A. JI. FOnanoBa;
nox penakmueir JI. U. CepreeBa. — Mocksa: MzmarensctBo [Opaiit, 2022. — 332 c.— (Bericmiee
obpazoBanue). — ISBN 978-5-534-13619-7. — URL.: https://urait.ru/bcode/497448

13. CrankeBud JI. A. IHTeIeKTyallbHbIE CHCTEMBI U TEXHOJIOTUU: YUYEOHHK U MPAKTHKYM IS
cpenHero npodeccuoHanbHOTo 0OpazoBanus / JI. A. CrankeBud. — MockBa: M3marensctBo FOpaiir,
2022. — 397 c.— (IIpodeccuonansHoe obpasoBanue). — |ISBN 978-5-534-11659-5. — URL:
https://urait.ru/bcode/495988

7.2. lonoTHUTEJbHAS JTUTEPATYpPa
1. Mitchell T. Machine learning. McGraw-Hill, 1997. 414 p.
2. Boponnos K.B. Mammunnoe o0ydeHue, Kypc Jekuuil. [DnekTpoHHbIH pecypc] — Pexum
noctyna. — URL: http:// www. machinelearning.ru/ wiki/images/6/6d/Voron-ML-1.pdf


https://urait.ru/bcode/490020
https://urait.ru/bcode/494506
https://urait.ru/bcode/494434
https://urait.ru/bcode/490657
https://urait.ru/bcode/490259
https://urait.ru/bcode/471000
https://urait.ru/bcode/485440
https://urait.ru/bcode/494505
https://urait.ru/bcode/492094
https://urait.ru/bcode/490386
https://urait.ru/bcode/508804
https://urait.ru/bcode/497448
https://urait.ru/bcode/495988

3. xonc M. T. IlporpaMmmupoBaHue HMCKYCCTBEHHOTO WHTEIUIEKTa B MpuiokeHusx; Ilep. c
auri1. OcumnoB A. U. — M.: JIMK Ilpecc, 2016. — 312 c.

4. Jlyuc Ilegpo Kosnwo, Bumiu Puuapp. Iloctpoenne cuctem MammHHOTO OOy4YEHUsSI Ha SI3BIKE
Python. JIMK Ilpecc , 2016, 302 c.

5. Makkonemn J[»x. OCHOBBI COBPEMEHHBIX aJITOPUTMOB: Yueb. mocobue. — M.: Texnocdepa,
2014. - 366 c.

6. [erep ®nax. MammuaHOe oOyuenwue. [lep. ¢ anri. JIMK Ilpecc, 2015, 400 c.

7. Paccen C. HckyccrBeHHbllt MHTE/UIEKT. CoBpeMeHHbIN noaxoa. — M.: Buibsamc, 2007. —
1410 c.

8. PyrkoBckas /l. HelipoHHble ceTH, FeHETUYECKNE aJITOPUTMBI U HEYETKUE CUCTEMBI. — M.:
I'opsiuast muaus — Tenexowm, 2016. —452 c.

7.3. Ilepevenn pecypcoB HHPOPMANHOHHO-TEJIEKOMMYHHKAIIMOHHON ceTu «AHTEpHET»
Cucrema qucranimonHoro ooy4denust Cmonl'yY (moodle.smolgu.ru).
HanmonanbHbIN OTKPBITEINA YHUBEpCUTET (INtuit.ru).
Hanwonansnas matgopma oTKpeITOro oopasoBanws (opened.ru).
Pecypc CereBoii Akanemuu Cisco (yueOnbIit kypc [oE).
Karanor oopazoBatensubix Internet-pecypcos (http://window.edu.ru).
bubnmoreka paspabotunka Microsoft (http:// http://msdn.microsoft.com).

oakwnE

8. MaTepuabHO-TEXHHYECKOE 00ecnieyeHue

YyeOHass ayauTopusi Uil TPOBeJdeHHs] 3aHATHH JIEKIMOHHOr0 THMIIA, OCHAaIICHHAS
CTaHIAapTHOH y4yeOHOW MeOenblo, MYJIbTUMEIUANPOEKTOPOM, HOYTOYKOM, KOJIOHKaMU |
WHTEPAKTUBHOMN JOCKOM.

Y4eOHass ayauTopusi sl NpPOBeJACHHMS 3aHATHH CEMHHAPCKOI0 THIIA, TPYNIOBBIX H
HHAUBHUAYAJIbHBIX KOHCYJbTAUMH, TEKYLIEr0 KOHTPOJSI M NPOMEXKYTOYHON aTTecTaluH,
OCHAIL[EHHAs] CTaHJIapTHON y4yeOHON MeOenblo, KOMIbIOTepaMu € JOCTynoM K cetu «HTepHeT» u
OUNOC Cmonl'V.

IToMemeHne It CaMOCTOATEILHOM PadoThl — KOMIBIOTEPHBIM KJIACC C JAOCTYIOM K CETH
«nTepuer» u SUOC Cmonl'y.

9. IIporpamMHoOe o0ecrieueHmne

Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), Jlumensus
66920993 ot 24.05.2016, exxeromHoe 0OHOBJICHHE.

Kaspersky Endpoint Security ms JTunensus 1FB6151216081242, esxeroanoe 0OHOBIICHHE.

JJIeKTPOHHbIe  OUOJIMOTEYHbIe  CHCTEMbI M JJIEKTPOHHAsE  MH(OPMAIHOHHO-
oOpa3oBaTe/ibHAasI cpeaa

DnektponHas Gubnmoreunas cucrema «IOBC IOPAUWTY, Jorosop Ne 3074 ot 15.11.2017,
€XKeroiHoe 0OHOBIICHHE.

CHO Pycckuit Moodle 3KL Norm ¢ TexHudeckum oOCIyXKHBaHHEM, AKT Ha Iepenady mnpas
NeVTJIKO0001785 ot 06.12.2016, exxerogHoe 0OHOBIICHHE.

Cucrema nporpammupoBanuss MS Visual Studio 19 (s3b1x nporpammupoBanus C#), Python 3.9,

PyCharm Pro.


http://www.ozon.ru/person/33857724/
http://www.ozon.ru/person/33857726/
http://msdn.microsoft.com/

