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1. MecTo nucuuminabl B cTpykrype OIl

Juctunmmaa  «OCHOBBI

HCKYCCTBCHHOI'O

HUHTCIIICKTa» OTHOCHUTCA K 00s13aTENIbHBIM

JUCLUIUIMHAM BapUaTUBHOM YacTH yuyeOHOro IulaHa. JlaHHas AMCLUIUIMHA U3y4yaeTcs B 8 ceMecTpe, U
ABIISICTCA JIOTHYECKUM MPOAOIDKEHHEM KypcoB «OrmepalnuoHHble cucTeMbl», «MHbopManmoHHbe
CHCTEMBI», «AJMHUHUCTPUPOBAHHE HH(OPMALMOHHBIX CHCTEM», «AJMHUHUCTPUPOBAHHME OOJAUYHBIX

TEXHOJIOTHI» U JIp.

Kypc moctpoen Tak, uyToOBl cOpMHpOBaTH Yy CTYIEHTOB ILIEIOCTHOE MPEACTaBIeHUE 00
OCHOBHBIX NOHATHSX MHTEpHETA Beliel U MeTofax ero UCIoJIb30BaHusl.

W3ydeHue Kypca OCHOBAHO Ha TPAAMIIMOHHBIX METOJAaX BBICIICH MIKOJbI, TECHOW B3aUMOCBSI3U
CO CMEXKHBIMH KypCaMH, a TaK)Ke Ha HCIOJIh30BAHUU COBPEMEHHBIX HH(OPMAIMOHHBIX CHUCTEM U

TEXHOJIOTHH.

2. Ilnannpyemblie pe3yJibTaThl 00y4eHHUsI 110 TUCHHUILINHE

Kommerennus

I/IHI[I/IKaTOpBI JOCTHKCHUA

IIK-6. CriocobeH ucnonb30BaTh HAy4YHbIE 3HAHUS

B ImpeAMeTHOM obnactu (uHpoOpmaruka) B
nporecce dbopMupoBaHUs MpeIMETHOM
KOMIIETCHIIMM  OOy4alluxcsi B paMKax

peayi3aniii  OCHOBHOHM  00I1Ie00pa3oBaTeIbHOMN
POrpaMMbl

3HaTh: Ha3HAueHHE, CTPYKTYPY U COJAEp)KaHUe
Kypca HH(POPMATUKH, COBPEMEHHOE COCTOSHUE U
NEepPCIIEKTUBBl  Pa3BUTUS  MHPOPMATHKHA  Kak
y4eOHOW JMCIUIUIMHBI, €€ MECTO W POJb,
(byHIaMEeHTaIbHOE SIPO COBPEMEHHOT0
MIKOJIBHOTO Kypca WH(OPMATHKH, IPHHIUIIEI
IIOCTPOCHUA MGTOHHH€CKOﬁ CHUCTEMBI O6y‘-ICHI/I$I
MHPOPMaTHKE, €€ OCHOBHBIX KOMITOHEHTOB.

YMerTb: aHaIM3UpOBaTh LEIM U  COJAEPKAHHUE
LIKOJIBHOTO Kypca HH(GOPMATUKH, IPOEKTUPOBATh
o0Opa3oBaTeNpHBIA  IpOLECC,  HCIOIb30BATh
JUJTAKTUYECKU I HOTEHIMA CpeAcTB
MH(OPMALIMOHHBIX TEXHOJOTHI B peanu3anuu
o0pa3oBaTeNpHOrO  Hpolecca MO Kypey
MH(}OPMATUKY;

Baapners: OCHOBHBIMH BHJAMU
npoeccuoHaIbHOM ~ 1€ATEIbHOCTH  YUUTEIs

nHpopMaTUKH, MPOPEeCcCCHOHANBHBIMU HaBbIKAMHU
peamm3anun  MCTOAWKH 06yT~I€HI/I$[ OCHOBHbBIM
pasnenaMm Kypca MH(QOPMATHKH, COBPEMEHHBIMHU
I/IH(bOpMaIII/IOHHO-KOMMYHI/IKaHI/IOHHBIMI/I
cpenctBaMu A 3(H(HEKTUBHOTO OCYIIECTBICHUS
poeCCUOHAIBHON e TEITHHOCTH.

IIK-8. CnocobeH wHCHOIb30BaTh COBPEMEHHBIE
CUCTEMHBIE MIpOrpaMMHBbIE CpeJcTBa,
pa3pabaTeiBaTh MOJCTHPYIOIINE aAITOPUTMBI U
peain30BbIBaTh MX Ha 0a3e S3bIKOB U IMAKETOB
MIPUKJIAIHBIX TIPOTPAMM MOJIEIIUPOBAHHUS

3HaTh: OCHOBHBIE MPUHLUUIBI M METOAMKH
CO3JaHUs aJIrOPUTMOB U IIPOTPAMM I PELICHUS
NPUKIAAHBIX 33734, OCHOBHBIE CpEAbl  JUIs
pa3paboTKu IPOTPaAaMMHOTO obecrieueHwsl,
6a30BbIe uH(pOpPMalOHHbIE TEXHOJIOTHH
MpOrpaMMHEIE CPEJICTBA;

YMeTh: KOPPEKTHO HCIIONB30BaTh COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTHMH U MPOTrPAMMHBIE
CpeACTBa, BHEAPATH U aJalTUPOBATh MPUKIIAJIHOE
MpOrpaMMHOE 0OecTIeueHuE;

Baanerb: HaBbIKaMU  pelICHHUs] PUKIIAJIHBIX
3ama4 c IpUMEHEHUEM COBpPEMEHHBIX
nporpaMMHBIX CpCACTB, BJIAACTb COBPECMCHHLIMU
S3BIKAMH  TIPOTPAMMHUPOBAHMSI M METOJUKaMHU
pa3pabOTKM M BHEIPEHUS  MPHUKIATHOTO
MIPOTPaAMMHOTO 00€CTICUCHHUS.




10.

11.

3. Coaep:xanue TUCHUIINHBI
HcTopus uckyccrBeHHoro unresuiekra (MH). OcHoBHBIEC pa3/enbl, Ha KOTOPBIX Oasupyercs UU:
CTaTUCTUKA, 0a3bl JAHHBIX, MAIIMHHOE OOydeHUE, HEUPOHHBIE CETH, N'€HETHUYECKUE AITOPUTMBI.
Cdepror mpumenenus MU: noructuka, GuHAHCH W OAaHKOBCKOE €70, MApKETHHT, MEIUIIMHA,
OouonHpopMaTKa, HHTEPHET, KOMITbIOTEpHBIE UTPhl. bonbinne nannsie B CUU.
Mamunnoe odyuenue (MO). OOyuenue ¢ yuutenem. OOydeHue Oe3 yuutens. [locranoBka
3agaun 00ydeHHs 1O MpereaeHTaM. THIIbI 3a7a4: KiacCu(UKanus, perpeccus, MporHo3upoOBaHHUE,
KJlactepu3anusi. DBpUCTUKU. [1oAr0TOBKA JaHHBIX 7151 00Y4EHUs; TOCTPOSHUE MOJIENEHT; MpoBepKa
U OLIEHKA MOJEJEH AJi TeCTOBBIX BBIOOPOK. OLIEHKHM TOYHOCTH M MOJHOTHI Mojenel. [Ipumepsr
MPUKJIAJAHBIX 33/1a4.
Metoas!l kJjaccu(pUMKAUMU JAHHBIX. JlepeBbs pemeHudl. MeToabl IOCTPOCHHUS [EPEBbLEB
pemenunii. XKamueiii anroputMm ID3. Kputepun kauecTBa jaepeBa pemieHui (Kputepuid J[KuHH,
SHTPONUAHBIA M peryisapusyonmii kpurepur). Meron Ommxaimux coceneit (KNN) u ero
0606menwus. [Togbop uncna k mo KpuTeprro CKOIB3SIIIET0 KOHTPOJIS.
KpuBas ommbok (ROC curve). Anroput™m »3ddekruBHoro mocrpoeHuss ROC-kpuBoi.
I'paguenTtHeiii Meton Makcumuzauuu miomanu nog ROC-kpuoit. Ilpumep oLeHkM kauyecTBa
OounapHoii K1accudukanuu merogom ROC-ananmsa.
HauBHnblii OaiiecoBckmuii kiaaccudukarop. IlpeumymiectBa u  Hemoctatku. Teopema 00
ONITUMANIBHOCTH 0aiieCOBCKOT0 KiacCH(HKATOpa. 3ajauya KaTeropu3alii TeKCTOBBIX TOKYMEHTOB.
baitecoBckue ceru. Meton omnopHbix BEKTOpoB. lloHsTHe OmOpHBIX BeKTOpOB. OnTUManibHas
paszensonas runepruiockocts. [ToHsTHe 3a30pa MeX Ty Kiaccamu (margin).
Jloructuueckass perpeccusi. [lpuHiun MakcuMyma mpaBIOMoOAOOHs W Jorapudmuyeckas
¢byuknus notepb. [lpeackazanue 3aBucumoctei. OneHuBaHue puckoB. [lpumep mpukiIagHON
3a/laud: KpEeIUTHBIA CKOpUHI. buHapuzauusa npuzHakoB. CKOPHHIOBBIE KapThl U OLIEHUBaHHE
BeposiTHOCTHU AedoinTta. Puck kpeautHOro noptderns 0aHka.
3agaua perpeccuu. lcnpasneHue rpyObIX OHIMOOK. 3allyMyeHHBIE JaHHbIE M KOHTPOJIbHBIE
BbIOOpDKH. MHoOroMepHass JHMHEHHas perpeccus. [TpoGnieMbl  MyJIbTUKOJIMHEAPHOCTU U
nepeobyuenusa. HenuneilHas mnapamerpuueckass perpeccusi. Perpeccusi MeToaoM  OHNOPHBIX
BekTOpoB. [IpuMep mpukiIagHON 3a1a4M: IPOTHO3UPOBAHUE OTPEOUTENBCKOTO CIIpOCa.
Mertoabl kiaacrepudanuu. [TocraHoBka 3amaun kinacrepusauuu. [Ipumepsl NpukiaaHbIX 3aad.
Tunsl knacTepHbIX cTpyKTyp. I'padoBbie anroputmsl kiactepuzauuu. OYHKIMOHAIBI KayecTBa
kinactepuzanun. Cratuctiueckue anroputMbl: EM-anroputm u Anroputm k cpennux (k-means).
Mertobl KJ1acTepHU3aluy ¢ HEUeTKUM pa30ueHreM UCXOTHBIX JaHHBIX. Anroput™ Fuzzy c-means u
€ro MCI0JIb30BAHNE B KOMITBIOTEPHOM 3PEHHH.
HeiipocereBasi napaaurmMa B ucKkyccTBeHHOM MHTesuiekTe. Heliponnbie cetn (HC), mpuniun
noctpoenusi. Apxutekrypa HC: opHOcnoiHBIE, MHOTOCIOMHbBIE, C O0OpaTHOH CBS3BIO.
HckyccTBeHHBIM HEMpOH. AKTHUBAIMOHHbIE (YHKIHMU. MeToabl oOyueHHs HEMpOHHBIX CeTeH.
Pemenne 3amau kimaccH@UKalMM ¢ MOMOIIBIO HEWPOHHBIX cered. IlpumeneHus: HelpoceTreil B
3ajjayax pacro3HaBaHUsi W TNporHosupoBaHusi. Ilpumep: pazpaboTka Moaynsi pacro3HaBaHUS
rpadMUecKuX JTaHHbIX.
JBOJIOLMOHHbIE M TeHeTHYeCKHe AJrOPUTMbI. JTanbl padOThl I€HETUYECKOrO alropuTMa.
KomupoBanne wunbopmammun u QopmupoBanue mnomymsiiuu. Ceneknus. CKpemuBaHue U
(dbopmHpoBaHue HOBOTO MOKoJieHus. Mytarus. Hactpolika mapaMeTpoB reHeTH4eCKOTo alropuTMa.
[IprMeHeHne TeHeTHYeCcKOro aJropuTMa JUisd pelieHus 3ajad ONTHMHU3ALUU U allpOKCHUMALUU.
['eHeTHUeCKMiT ANTOPUTM B PELIEHUH 33a4d KOMMHBOSIKEPA.
Pemenue npo6siem MU meronamu nmomncka. [Touck Ha ocHoBe noruku. [llaxmatHble TporpamMmBsl.
BepositHocTHBIE paccyxkaenus. Hederkas noruka. OOxox mnpensarctBuid. Ilepemernenue B
CllydailHOM HampaBiieHMH. MeToJpl MOoJHOro mepedopa, MOMCK B IIUPHUHY, MOHCK B TIIYOHHY,
JIBYHAIPABJICHHBI TOUCK. DBPUCTHYECKUN IMOUCK, TPEOOBAHHMS K 3BPUCTUYECKUM (YHKIHSM.
Onenounble GYHKIMHU M UX UCTONIb30BaHKuEe. AnroputM A*. [lpumep peanuzanuu 3BpUCTUIECKOTO
anroput™ma A*. Natural Language Processing u nH()OpMaIIMOHHO - TOUCKOBBIE CHCTEMBI.
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MeTtoabl mpeAcTABJeHHST M O0pPa00TKH He4YeTKOW HH(OPMAUMH B HMHTE/UIEKTYAJbHBIX
cucremax. [Ipumenenune Heuerkoil moruku B CUU. [loHsATHE O HEUETKMX MHOXKECTBAX M UX CBA3b
¢ Teopueit nnoctpoerusi CU. OyHKusa NpUHAIIECKHOCTH dJIEMEHTa MOJAMHOXeCTBY. Onepanuu
HaJ HEYCTKMMH MHOKecTBaMu. HedeTkas moruka st yrnpaBlieHUs: 0€301aCHOCTHIO aBTOMOOMITSL.

13. UnreniektyanbHble MHoroarentHole cucrembl (MAC). Apxurektypa MAC. Omnpenencaue
"yMHOro" areHTa, MPUHIMIBI €0 MBIIIICHHUS. MeTO10JI0TUH, TPUMEHSAEMbIE HHTEIUIEKTYaJIbHBIMU
areHTaMu B 3aJjauyax Moucka. MexxayHapoAHbIe CTaHAAPThI co3aHus areHToB U miathopm MAC.
[Tnarpopmer s mocrpoenuss MAC: Java Agent Development Framework (Jade), ABLE,
REPAST. CpencrBo mynsTuareHtHoro mojneiaupoBanus MASON. Ilpumep npoeKTHpOBaHUS
MAC nyst pacnipeiesieHHs 3aKa30B TAKCH.

14. Ilpumenennss CUU B 00padorke m300paskeHMii 1 KOMIBLIOTEPHOM 3peHHH. Pacno3HaBaHue
rpapuueckux 0o0BeKTOB MetonoM Bwuonsl-J[xonca. CUM B poGortorexnuke. Ilnanmposanue
JBUKEHUS poOoTa.

4. TemaTu4ecKMii NJIaH

No Pa3nensl n Bcero DopMBbI 3aHATHN

/11 TEMBI 4acoB | JIGKIIMH | MPAKTUYECKUE | 1a00paTOPHBIC | CAMOCTOSATEIbHAS

3aHATUS 3aHSTUS pabota
1 | Ucropus 4 1 — 1 2
HCKYCCTBEHHOT'O
unresuiekra (MN).

2 | MamuHHOe 00y4yeHue 4 1 — 1 2
(MO).

3 | Meroasl 4 1 — 1 2
KJaccuukanum
JTAHHBIX.

4 | Kpusas ommbox (ROC 4 1 — 1 2

curve).

5 HausHbrii GaliecoBckuit 6 2 — 2 2

KJIaCCU(UKATOP.

6 | Jloructuueckas 4 1 — 1 2

perpeccusl.
7 | 3ajaya perpeccui. 4 1 — 1 2
8 | Meroasl 6 2 - 2 2
KJIACTePU3AIIHU.

9 | HeiipoceteBas 6 1 - 1 4
napagurma B
HUCKYCCTBCHHOM
WHTEIJICKTE.

10 | DBONIONMOHHBIE U 6 1 - 1 4
TCHETHYECKHE
QITOPUTMBI.

11 | Pemenue npo6aem NN 6 1 - 1 4
METOJIaMU TIOUCKA.

12 | Metoapl IpeCTaBIICHUS 6 1 - 1 4
1 00pabOTKU HEUETKOMH
uH(popMaluu B
WHTEJJIEKTYaTbHBIX
CUCTEMaX.

13 | UnTennexryanpHbIe 6 1 - 1 4
MHOTOareHTHbIE
cucremsl (MAC).

14 | IIpumenenust CUU B 6 1 - 1 4
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o0OpaboTke
M300paKCHUH U
KOMIIBIOTEPHOM 3pEHUH.

UTOIro | 72 16 — 16 13+27

5. Buabl 00pa3zoBaTebHOM 1eATEILHOCTH

3aHATHSA JIEKIIUOHHOT0 THIIA

1. UcTopust MCKycCTBeHHOr0 HHTe/IekTa. MamunHoe o0yuyenue (MO). OcCHOBHBIE pa3/ienbl,
Ha KoTopeix Oasupyercs MU: cratuctuka, 06a3pl JaHHBIX, MAIIUHHOE OOy4YeHHE, HEHPOHHBIE CETH,
renernueckue anroputMel. Cdepsl mpumenenust MU: nmorucrtuka, puHaHCH M OAHKOBCKOE JIEIO,
MapKeTHHI, MeIuIMHa, OuomHbOpMaTHKa, WHTEPHET, KOMIIBIOTEpHbIE WUIpbl. bonbline AaHHBIE B
CHumn.

OOyuenne c yuureneM. OOydenue Oe3 yuurtens. IloctaHoBka 3amaun OOy4YeHUsS IO
npeueaeHTaM. Tumbl 3agad:  KiaccH(UKamus, perpeccHs, NPOTrHO3UPOBAHUE, KIIACTEPU3AIMSL.
OBpucTtuku. [loaroroBka nanHeIX [1s1 00y4eHUs; MOCTPOSCHUE MOJIENEei; IPOBEpKa U OIICHKA MOojieneit
IUISL TECTOBBIX BEIOOPOK. OLEHKH TOYHOCTH | MOJTHOTHI Mojiesiel. [IpruMepsl mpuKiIaIHbIX 3a/1a4.

2. Metoapl kiaaccupuxamuu ganabix. KpuBas ommook (ROC curve). JlepeBbs pelleHHiA.
Metoapl noctpoenus aepeBbeB pemieHuil. JXaaubii anroputm ID3. Kpurepuu kauectBa nepesa
pemienuid (kpurepuii [DKMHM, SHTPONMUUHBIN U peryaspu3yrOIIuid KpuTepuu). Meron Onmxailmmx
coceneit (kNN) u ero o606menus. [Togbop gucna k mo KpUTEPHIO CKOJIB3SIIET0 KOHTPOJISL.

AnroputMm s¢ddextuBHoro mnocrpoeHuss ROC-kpuBoil. ['pagueHTHBIH METOJ MaKCHUMU3AIUH
wiomaan nog ROC-kpusoi. [Ipumep oneHkn kadectBa OmHapHOW Kimaccuduramuu merogom ROC-
aHanM3a.

3. HauBHblii OaiiecoBckuii kiaaccupurarop. [IpeumymectBa u Hemoctatku. Teopema 00
ONTUMaJIbHOCTU OaifecoBckoro kiaccuukartopa. 3agadya KaTeropusalMd TEKCTOBBIX JIOKYMEHTOB.
baiiecoBckue ceru. Merton omnopHbIX BeKTOpoB. IloHsATHE OMOPHBIX BEKTOPOB. ONTUMAaNbHAS
paszensoas TunepriaockocTs. [lonsaTHe 3a30pa Mex 1y KilaccaMu (margin).

4. JlorucTnueckas perpeccusi. 3agaya perpeccur. [IpuHIunm mMakcumyma MmpaBaoONoOI00Us U
norapupmuueckas ¢yHkuus noreps. IIpenckazanue 3aBucumocteil. OneHuBaHue puckoB. IIpumep
NPUKJIAJHON 3adaun: KpeOUTHBIM CKOpUHT. bunHapuzanus npusHakoB. CKOpPUHIOBBIE KapThl U
OLICHUBaHME BEPOSATHOCTH Jedonra. Puck kpeautHoro mnoptdens OaHka. 3agada perpeccuu.
Hcnpasnenue rpyObpIx omMOOK. 3alllyMJIEHHbIE JaHHbIE M KOHTPOJIbHBIE BBIOOpPKH. MHOromMmepHas
nuHeWHas perpeccus. [IpoGiembl  MyIbTHKOJUIMHEApPHOCTH U nepeoOyuyeHus. HenuueiiHas
napaMmeTpuueckas perpeccus. Perpeccus MeTo/IoM OMOpPHBIX BEKTOpOB. [Ipumep npukiiagHoN 3a1a4u:
IIPOTHO3UPOBAHKME NOTPEOUTETHCKOTO CIPOCa.

5. Meroabl kiacrepudanmu. [locraHoBka 3agaum kiactepusanuu. [Ipumepsl NpUKIaTIHBIX
3aja4. TUIbI KITaCTEpHBIX CTPYKTYp. I'padoBbie anroput™sl kiactepuszanuu. OyHKIIMOHAIBI KayecTBa
kiacrepuzanuu. Cratuctuyeckue anroputmbl: EM-amroputv m Anroputm k cpemnux (k-means).
MeTtoapl KIacTepusaldyd ¢ HEYETKUM pa30MEeHHEeM HCXOAHBIX JaHHbIX. AnroputMm Fuzzy c-means u
€ro MCIO0JIb30BaHUE B KOMIIBIOTEPHOM 3PEHUMU.

6. HeiipoceTreBasi mapaaurmMa B HCKYCCTBEHHOM HWHTe/UIEKTe. JBOJIONMOHHbIE U
reHeruyeckue ajnaroputmsl. Heliponnsie cetn (HC), mpunuun mnoctpoenus. Apxurekrypa HC:
OJIHOCJIOMHBIC, MHOTOCIIOMHBIE, C OOpaTHOW CBsA3bI0. VCKYCCTBEHHBIH HEUPOH. AKTHBAIMOHHBIC
¢bynkuuu. Metoasl oOydeHUs HEWpOHHBIX ceTed. PemeHue 3amad kiaccu(UKAUM € TTOMOUIBIO
HEWpOHHBIX ceTel. [IpuMeHeHMs HelpoceTed B 3ajJadax paclo3HABaHUS W MPOTHO3UPOBAHMS.
ITpumep: pa3zpaboTka MOIYJs pacrno3HaBaHUs IpadUUecKUX JAHHBIX. DTambl pabOThl T€HETUYECKOTO
anroputMma. KogupoBanue nndopmanuu u ¢popmupoBanue nonynasuuu. Cenekuus. CKpeluBaHue u
¢dbopmHpoBaHHe HOBOrO MOKoyeHus. Myrtanus. Hactpoiika mapameTpoB IreHETHYECKOIO allfOpUTMA.
[IpyMeHeHHe TeHeTHYeCKOTO aJIropuTMa i pelieHHs 3ajad ONTHUMM3AlMM M allpOKCHMAIUU.
I'eHeTHYECKUI aNTOPUTM B PELLIEHUN 3a1a4d KOMMUBOSLKEPA.

7. Pemienue mnpodiem MU meronamm mnoucka. MeToabl NpeacTaBJeHUs W 00pPadOTKHU
He4YeTKOoN MHGOPMAUMH B MHTEJIEKTYAJdbHBIX cucTeMax. [lonck Ha ocHOBe noruku. [laxmaTHbie
nporpammel. BepositHocTHBIE paccykaeHus. Heuerkas noruka. O6xoxa npensarcteuii. [lepemenienne B



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
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
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%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%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
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

CIly4yailHOM HampaBjJeHUH. MeToabl NOJHOro mnepedopa, MOUCK B IIUPUHY, MOMCK B IIIyOHHY,
JBYHAIPABJICHHBIA TMOUCK. OBPUCTUYECKMHA IOHUCK, TPeOOBAaHUS K HBPUCTHUECKUM (DYHKIIMSM.
OneHounsle (PYHKIMM U MX HUCIOJNb30BaHUE. Anroput™m A*. Ilpumep peanuzanuul 3BpHUCTUYECKOTO
anropurma A*. Natural Language Processing u mH(GOpMaImoHHO - HIOUCKOBBIE cUcTeMBI. [Ipumenenune
Heuetkol jgoruku B CUU. TloHsTre 0 HEYETKUX MHOKECTBAX M UX CBs3b ¢ Teopueit noctpoenust CUU.
OyHKIUSA NPUHAUIEKHOCTH 3JIEMEHTa MOoJIMHOXecTBY. Omnepanuu HaJ HEYETKMMU MHOXECTBAMHU.
Heuerkas noruka ams ynpasieHus 0€30MaCHOCTbIO aBTOMOOMIIS.

8. UnTesiektyanbHublie MHOroarenTHole cucrembl (MAC). IIpumenenust CUU B o0paboTke
n3o0pakeHuid M KoMnbloTepHOM 3peHumM.Apxutexktypa MAC. Omnpenenenue "ymHOro" aresra,
IPUHLUIBI €r0 MBIIUIEHUS. MeTo010Tu1, IPUMEHAEMbIE UHTEUIEKTYyaIbHBIMI areHTaMH B 3a/1a4ax
noucka. MexayHapoaHble CTaHAApThl co3naHus areHToB W minatgopm MAC. Ilnatdopmsr ans
noctpoenuss MAC: Java Agent Development Framework (Jade), ABLE, REPAST. CpenctBo
MyabTuareHTHoro mozenuposanuss MASON. Ilpumep npoexktupoBanus MAC g pacnpeneneHust
3aKa30B Takcu. Pacrio3HaBanue rpaduueckux o00BEKTOB MeTroaoM Buosbl-J[xonca. CHUU B
pobororexnuke. [mannpoBanue nBuxeHus podoTa.

3aHATHS CEMUHAPCKOI0 THIIA
He npenycMoTpeHsl.

IIpakTH4yeckue 3aHATHS
He npenycmorpensl.

JlaGopaTopHble padoThl
JIP 1 «O6paboTka UCXOAHBIX JAHHBIX JUIsI MAIIMHHOTO 00y4yeHHs. MeTobl KilacCU(pUKAUU JAHHBIX .
JIP 2 «MamuHHOe 00y4yeHrne MetoioM HauBHOTO baifeca. OneHka kauecTBa MAITHHHOTO 00y4eHUs
meronoM ROC — ananusay.
JIP 3 «MamuHHOe 00y4eHrEe METOIOM JIOTHCTUYECKOH perpeccuil. AJITOPUTMBI PErpECCH B
MAaIIMHHOM OO0YYEHU».
JIP 4 «AnropuTMBbI KJIaCTEpU3ALUY B MAIIMHHOM O0yYEHU.
JIP 5 «HeiipoHHble ceTH B MallIMHHOM O0y4eHUU. [ eHeTn4YecKkne alropuTMbD».
JIP 6 «HeueTkue MeTo/1bl MATMHHOTO 00Y4YEHHUSY.
JIP 7 «Pa3paboTKa HHTEIUIEKTYaIbHOTO areHTay.
JIP 8 «KoMmbIOTEpHOE 3pEHUEY.

3amanus Ui 1a00paTOPHBIX paboT mo aucuuiuiiHe «OCHOBBI MCKYCCTBEHHOTO WHTEJUICKTA»
MIPEIOCTABIISACTCS CTYJCHTaM Ha 3aHATUAX B DJIEKTPOHHOM BH/IE.

JIP 1 «O0padoTKa MCXOAHBIX JAHHBIX JJS MAIIMHHOrO o0y4eHnusi. Meroabl Kiaccupukanuu
AAHHBIX).

I'nGens TuTaHuKa ABISETCSA OJHUM M3 CaAMbIX MEYaTbHO U3BECTHBIX KOPAOJIEKpYIIeHUH B uCTOpuu. 15
anpens 1912 roga Bo Bpemsl CBOEro INepBOro IJIABaHWs, TWTAHHWK 3aTOHYJ IOCIIE CTOJIKHOBEHHS C
aiicoeprom, npu 31oM noru6iao 1502 u3 2224 maccakupoB U YICHOB dKunaxa. HexoTopele rpynmbl
JmoJeil umMenu OoJbllle MIAHCOB BBIKHTH, 10 CPaBHEHUIO C Jpyrumu. Hampumep, KeHIIUHBI, TETH,
[IaCCa’kKUpPBI BBICIIETO KJlacca.

B sTom npuMepe NpPHUMCHAKOTCA MCTOAbI MAIIMHHOI'O 06y‘ICHI/I$I IJig IpeACKazaHud TOro, KakKue
macCaxvupbl MOTI'JIM BEIXKUTH B 3TOU Tparcanu. JIJBI 06yqu1/I;1 IMPUMCEHATIOTCA JaHHBIC, Pa3MCIIICHHBIC HA
pecypce: Machine Learning - dataset Titanic: test.csv u train.csv
(https://russianblogs.com/article/49401398867/).

3anganme 1. Mcnonb3ys OMOIMOTEKH MAlIMHHOTO 00y4Y€HHsI, BBIMOJIHUTH UMIOPT HAOOPOB TaHHBIX
test.csv u train.csv comepskariuii MponyIeHHbIe JaHHbIC. BBITOITHUTD:
J 3aMeHy OTCYTCTBYIOIIUX CPEIHUMHU (MaKCHUMAJIbHBIMHU) 110 CTOJIOLLY;


http://pmg.org.ru/ai/stout.htm#random
http://pmg.org.ru/ai/stout.htm#a_star

L4 3aMCHY KaTCropruaJIbHbIX MPU3HAKOB YU CJIOBBIMH,

o BBIBOJI AMAarpaMm: 1) 3aBUCUMOCTD YHCJIa YMEPIIUX OT Kjacca KaroThl, 2)3aBUCUMOCTb YUCIIA
YMEpIIUX OT IM0JIa;
o BBIBOJ] Tpa)MKOB 3aBUCHMOCTH 4HCJIa yMepIuX 1)oT KoaudecTBa OpaTbeB (cectep), 2)oT

HaJIMYUS POJUTENICH;
Pe3ynbrarhl BBINMOTHEHHUS

Survived Pclass Fare Embarked

Sex SibSp Parch

0 0 3 male 1 0 7.2500 S
1 1 1 female 1 0 712833 C
2 1 3 female 0 0 7.9250 S
3 1 1 female 1 0 53.1000 S
4 0 3 male 0 0 8.0500 S
Survived Pclass Sex SibSp Parch Fare Embarked

0 0 3 1 1 0 72500 2

1 1 1 0 1 0712833 0

2 1 3 0 0 0 7.9250 2

3 1 1 0 1 0531000 2

4 0 3 1 0 0 80500 2

a0 {

# €2 #a= B

#€» +aj= B
@ et

SibSp Moctpoun: Camoitnosa T.A.

nnnnn

3anpanme 2. Pa3pabotaiite python-nporpammy, B KOTOpOi METOZOM OJIFIKAKMIIIEro cocela BHITOTHUTE
oOydeHune KIacCu(UKAIMOHHOM MOJIETH Ha 00yYaIOMIUX JAHHBIX U ONPECIIUTE 3HAYCHHS KJIACCOB
TECTOBBIX JIAHHBIX /IS Pa3HBIX 3HAYCHUH apaMeTpoB Moaenu. OpraHu3yiTe BBO 00ydaromunx
TAHHBIX U3 TEKCTOBOTO daiina. dparMeHT 00ydaromux JaHHbIX "PUCKH BeITauu KpeauTa':
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




3ananme 3 . BoimonHuTe coxpaHenue o0yueHHON Kiaccu(uKamoHHoM Moienu 3ananus |
MPOTHO3UpOBaHuA B ¢aitn. crons3ys daiin o0ydeHHOM MOJIENH, BHITOTHUTE MPOTHO3, HE UCTIONB3YS
3Tarn o0y4YeHHsI.

3aganue 4. [IpumenuTe aaroput™ KiacCU(PHUKAUU IS HOBBIX JaHHBIX (BHIOEPUTE MPEAMETHYIO
00J1acTh caMOCTOATENbHO). OIEHNUTE KaueCTBO NPOTHO3a (aKKypaTHOCTh, TOYHOCTH, MOJHOTY, F-Mepy)
JUIS 9TUX JaHHBIX. BbIBeIUTE 3aBUCUMOCTD KJlacca OT MapaMeTpOB MOJICIH.

JMannbie s sxcnepumentoB: UCI Machine Learning Repository http://archive.ics.uci.edu/ml/

[Tpumep rpaduka 3aBUCUMOCTH:

%1 Figure 1 - [m] X

Pucku anabeTa. MeTon k-COCE[IEN oT CAMONIOBOW

80 ® @ Herauabera
® [abet

al€3] #Ql=]
3aganue 5. MeTo10M IepeBhEB PEUICHUI BBIIOJIHUTE 00ydeHIEe MOENH KIacCu(PUKAIIUU Ha
anroputmoM |D3. TlocTpoiiTe nepeBo pelieHui U COOTBETCTBYIONIYIO €My MAaTPUIly HETOYHOCTEH.
[Tpumep aepeBa U MaTPUIbl HETOYHOCTEH:

. Figure 1 - o X | % Figure1 - o x

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

L/ N

100

— X[1] <=43.0
entropy = 0.0 entropy = 0.811
samples = 4
value =[1, 3]

samples = 3
value = [3, 0]

7—T

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

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

True label

Predicted label

#| €3] Q= B om0 | g &3] b|QlzE B
3aganne 6. O0y4ynTe MOJIEITH METOJIOM JIEPEBLEB PEIICHUH 110 BalllUM JaHHBIM. buHapHas
knaccupukanus. [TocrpoiiTe MaTpuily HeTOUHOCTEH U iepeBo. [losicHuTe coepKuMoe MaTpHIIbI.
CpaBHUTE pe3ysIbTaThl U TOYHOCTH Mojieniel, ucrmoiib3ys Metonel C4.5 u CART. PesynbraTh:

% Figure 1 - =] X
—/&\\
A 58—
e R~ R pw e g
SRER § R A A

#¢|2| Q= B



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/

JIP 2 «MammHHOe oO0ydeHue MeToAoM HauBHOro baiieca. OuneHka kadyecTBa MAaIIMHHOIO
o0yuenusi Merogom ROC — ananuzay.

3aganue 1. Meronom HauBHOTO baiieca BeImotHUTE 00y4eHUE MOJIENH KIIaCCU(PUKAIINY Ha
KOHKPETHBIX JaHHbIX. OLIEHUTE KaYECTBO MOJIEIN HA TECTOBBIX JAHHBIX, 3KBUBAJICHTHBIX
oOyuatorum. Pesynbratel: OLieHKH KayecTBa TOYHOCTB, 1MoJiHOTA, f-Mepa. [TocTpoiite rpaduk
3aBHCHMOCTH KJlacca OT JBYX BXOJHBIX MapaMeTpoB (Hampumep, Bo3pact, goxon). [logbepure
napaMeTpbl METOAa, 00ECIIEYNBAOIINE JTyUIllee KauecTBO. Pe3ynbrar:

%, Figure 1 - o X

Pucku Bbiga4u kpeanta. Meto HausHoro baiieca ot CAMOW/I0BOR
140

120 L] L]

100 e o ° ]

w0 09 .

®e . L ® BbICOKNI pUck
See® . ®  Huskuit puck

20 30 40 50 60

-
€3] +Ql=|
3aganue 2. OOyuute MOJeNb HauBHOTO balieca mo AeMoHCTpalnoHHBIM AaHHBIM "Jlnabet". Bribopka
U3 IBYX KJIaccoB. TecToBasi BEIOOpPKA (GOPMHUPYETCS METOJOM Kpocc - Baimuaanuu. [loctporite
MaTpully HeToYHOCTH. OLIEeHUTE KayecTBO Mojieiu. [I[pumep MaTpuiibl HETOYHOCTH:

o x

% Figure 1

True label

Predicted label

€| pQf=
3anganme 3. OGyunre Mojens MeTo10M HauBHOrO balieca mo nanueM "Buasl crexon". Beibopka u3
cemu kiaccoB. [TapameTpsl Mozenu: 10 XapakTepUCTUK COAEPKAHUSA B CTEKIIE OIPEIECICHHOTO
BemiecTBa. /1o o0yueHHst MoJieNu, MOCTPONTE KOPPEISILMOHHYIO MaTPHILY TapaMeTpoB, KOTOpast
MTOKAa3bIBAET, KaK apaMeTpbl OyAyT BIMSTH Ha pe3yabTaT. TecToBYIO BEIOOPKY chopMupyiiTe
METOJIOM Kpocc - Banuaauuu. Iloctpolite MmaTpuily HETOUHOCTH.

Correlation between different fe:

|#lel2) Hal= &l




&2 Figure 1 - O X

Confusion Matrix

True label

1 2 3 5 6 7
Predicted label

al €+ +la/= @

3aganue 4. MeTo10M /IepEeBbEB PELICHUI BHIIOJIHUTE 00ydeHHE MOJIENN KIacCU(UKAITIH Ha
KOHKPETHBIX aHHBIX. OLIEHUTE Ka4eCTBO MOJIEIH Ha TECTOBBIX JaHHBIX, SKBUBAJICHTHBIX
obyuaromumM. Pesynbratel: OleHKH KauecTBa TOYHOCTb, oJHOTa, f-Mepa. [To qanabpiM ROC-ananu3a
onenute 3aBucuMoctb AUC oT 3Hadyenuii riyounsl nepesa. s npuBeaennbix ROC- kpuBsix 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. MerooM cityyalfHOTO Jieca pelieHHi BHIIOJHUTE 00ydeHHe MOIENU KilacCUu(PUKaIU Ha
KOHKpETHBIX aHHBIX. Onenure kauecTBo Mojaenu merogamu ROC - ananuza u PR-ananuza Ha
TECTOBBIX JIAHHBIX, KBUBAICHTHBIX 00ydJaromuM. [IpruMepsl OIIEHOK KauecTBa JJIs Pa3HbIX 3HAYEHUit
r1yOMHBI JepeBa;

. : L Precision-Recall from SAMOILOVA
Receiver Operating Characteristic from SAMOILOVA
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3anganmne 6. MetooMm amantuBHOro Oyctunra aepebeB pemenuii AdaBoostClassifier BoimosauTe
oOyueHue MoJieNu Kiaccu(uKaluy Ha JaHHBIX 10 KpeauTam ( B CSV —daiine)

O1eHnTEe KaueCTBO MOJICIT Ha TECTOBBIX JaHHBIX. Pe3ynbraTel: OIeHKH KauyecTBa TOYHOCTb, OJTHOTA,
f-mepa, ROC — xpusas, AUC. Tloabepute alropuT™ ONTUMH3AINH, 00ECTICUMBAIOLIHN JTYUIITYIO
CKOpOCTh 00y4eHus1. Pe3ynbrar paboThl 1715l pa3HBIX CKOPOCTEH 00yueHUs:

& Spyder (Python 3.6) - ] X & Spyder (Python 3.6) - o x
@aitn  Opaska Monck [okyment 3anyck  Ornagka  Kokconw Mpoewtel  VnctpywerTel  Bug  Crpaeka ®siin  DOpaske Momck  [Jowymewt 3anyck Omnages  Kowconw [poektsi  Unctpyments Bua  Crpzska
= s = = Bl 1= = =
O Ee rOBERG HEEEpE BEX - €-Os EQ rBEDG HE=EpE BEX - €-
PegarcTop - D:Python'Pr.. & X | Korcans IPython B X| | penarop - D:'Python\Program|, . & X | Kowcons Python g x
[ my_AdsBust_crec ! b | & [ Koncons 14 [ & | my_adesust cedtpy B £ (9 Kowcons ya B &
16 #names = [‘age’ A : = ~ 18 AUC: @.842 ~
19 dataframe = pd. R o ting Ch reristic f SAMOILOVA 19 dataframe = pd.read_
21 ecelver eratin aracteristic Trom 20 . Py
. o P 9 g Receiver Operating Characteristic from SAMOILOVA
rint ('BsefeHs 10 - print ('Beegens nona
G0i000 16 nepBul 10
rint(“gparuent int("OparmenT obyu
rint (datafram o 087 int (dataframe.hea 08 -
rray = datafra 5 array = dataframe.va 2
array[:,0:3 ?‘:‘ o = array[:,@:3] &
= EEIERE]] 2 27Y = array[:,3] @ 06
_train, x_test 3 28 x_train, x_test, y_t =)
cosdacm srsemn & 04- 29 2
20 model = AdaBoos v 30 model = AdaBoostclas i
31 #obyuaen modens £ 31 ]
32 model. fit(x_tra 32 model. fit(x_train, y Ly
33 # predict proba
34 probs = model.p 00 &7 obs = model.predic .
35 print(model.pre ! . ) . . int (model. predict( oo- <
print (probs) 00 4 056 08 10 36 o0 o o s
57 # keep probabil False Positive Rate 37 False Positive Rate
38 probs = probs[: - - _ 38 probs = probs[:, 1 -
Y gy F1-0.800 2uc=0.783 ap=0.759 B probs(:, 1] 1-0.788 auc=2.318 ap=0.300
46 my_auc = roc_au . 48 my_auc = roc_auc_sco
41 print(AUC: %.3 Precision-Recall from SAMOILOVA 41 print(CAUC: %.3f % Precision-Recall from SAMOILOVA
42 # calculate roc 10 - 42 10
or, tpr, thres 43 fpr, tpr, thresholds
plot no skill
1t.plot([e, 1] 08 - t.plot([e, 1], [@, 08
plot the roc b
1t.plot(fpr, t - t.plot(fpr, tpr, m
1t.title( Rece 2 06- plt.title( Receiver 506
1t.ylabel('Tru g 49 plt.ylabel('True Pos ]
1t.xlabel('Fal £ 58 plt.xlabel( 'False Po @
show the plot 04 - & s
52 plt. show() 52 plt. show()
53 53
54 # predict class 54 02
S5yhat = model.pr || | mmeemeemmmmmmemmem—m——memeeemam———eees 55 yhat = model.predict
56 # calculate pre N 0N o N . 56 I | 1 | — I
57 precision, reca 0o 2 04 06 08 1o 57 precision, recall, t 00 2 04 o 08 10
58 # calculate FI Recall 58 Recall
59 f1 = 1 score(y 59 f1 = f1_score(y_test
50 # calculate pre v ||1n [44]: v 60 10 far: |
< > < > < > v
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JIP 3 «MamuHHOe o0yuyeHHe MeTOJ0M JIOTHCTHYECKOil perpeccHd. AJIrOPUTMBI perpeccuu B

MAallIMHHOM oﬁyqe}mn».

3apanue 1. MeTo10M JIOTHCTHYECKOM PErpeCcCUU BBHITTOTHUTE 00ydeHUE MOICIH KiTacCH(pUKAIIMKT HA
AAHHBIX IJId IMOCTYIIJICHUA B HpGCTI/I)KHBII\/'I BaHaHHBIﬁ YHUBCPCUTCT. Kiacc — NOCTYIHUT, HC IIOCTYIIUT.
[ToctpoiiTe MaTpuily HeTOUHOCTH. OIIEHUTE KAYECTBO MOJIENIM HAa TECTOBBIX JJAHHBIX. Pe3yNbTaThI:


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

OreHKH KayecTBa TOYHOCTD, oyiHOTa, f-Mepa, ROC — kxpusas, AUC. Iloabepute anroputm
ONITHMU3AIMH, 00ECTICYNBAIOIINH JTydIIee Ka4ecTBO. Pe3ynprar:

) Figure 1 - [u] X

% Figure 1 - o x

Nornctnyeckan perpeccus. ROC from SAMOILOVA

~
n
True Positive Rate

0.0 0.2 0.4 0.6 0.8 10
Predicted False Positive Rate

al¢3| +Ql=| B al¢3] pal= B

npecKasaia Kiacchl iist TectoBoit BRIOOpKkU: [1 011001 10 1]
BepositHocTu npenckazanus kinaccoB 0 u 1 - 1Be KOJOHKH /1711 TECTOBOM BHIOOPKHU:
[[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 0.80 0.80 5
1 0.80 0.80 0.80 5
accuracy 0.80 10
macro avg 0.80 0.80 0.80 10

weightedavg 0.80 0.80 0.80 10
AUC: 0.920
3aganue 2. O0y4nTe MOJEIb JIOTUCTHYECKONW PETPECCHH IO JeMOHCTPAIIMOHHBIM JTaHHBIM "J{nabet".
Bri0opka u3 aByx kiaccoB. TecToBas BEIOOpKa GOpPMHUPYETCsI METOJJOM KPOCC - BaIUJAIHH.
Cdopmupyiite TaOIUIly BEpOSATHOCTH Tipeacka3zanus kiaaccoB 0 u 1 OrieHuTe Ka4yecTBO MOJIEIH.
IToctpoiite koppensauonnyto marpuny . [loctpoiite ROC-kpusyto.
PezynLTaT:

#l€[3] Q=




Noructuyeckan perpeccus. ROC from SAMOILOVA

Name: Outcome, Length: 537, dtype: int64
Pregnancies Glucose Insulin BMI Age

1 95 58 239 22

5 105 325 36.9 28

0 135 250 423 24

4 131 166 33.1 28

1 103 83 433 33

1 96 0 224 27

10 101 0 45.6 38

0 141 0 424 29
0 125 0 225 21
[537 rows x 5 columns]
TounocTe npencka3zanus coctapuna: 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
weightedavg 0.73 0.74 072 231
IIporno3 nuabera y KJIMEHTA = [0]
3ananne 3. OGyunTe MOJEINb JIOTUCTHUECKONW PErpeccuy Mo CBOMM JaHHBIM. BeiGopka u3 1Byx
kJj1accoB. TecToBas BEIOOpKaA (GopMUpPYETCS METOA0M Kpocc - Banuaanuu. ChopMupyiite Ta0auiy
BEPOSATHOCTH Mpejckazanus knaccoB 0 u 1 Onenure kauectBo Mmojenu. [Tocrpoiite ROC-kpuByto.

3ananme 4. Pa3pabotaiite nporpamMmmy JTMHEHHONH MHOTO(aKTOPHON perpeccun MeTo10M
LinearRegression. BeimosiHuTe poruo3 npodera aBToMoous. @akTopsl: Bec, rojl BBITYCKa, CTpaHa-
npousBouTeNb. Pesynbrarel: OlIeHKH KauecTBa s TECTOBOM BeIOOpKH + [IporHo3 mpobera kak
(GyHKIUS OT Beca, roJia BbIMYCKa, CTPAHbI-IIPOU3BOAUTETIS.

CcbUIKa Ha UCXOIHBII Ha6op JAaHHBIX: https://archive.ics.uci.edu/ml/datasets/Auto+MPG
Xapakrepuctuku (‘cylinders', ‘displacement’, 'horsepower’, ‘weight', ‘acceleration’, 'model_year’,
‘origin’, 'car_name"):

HWIAHAPBI: MHOTO3HAYHbBIEC TUCKPETHHIE

CMEIIEHUE: HEIIPEPBIBHBIN

MOIIIHOCTb: HEMPEPBhIBHAS

BEC: HEIIPEPBIBHBIN

YCKOPEHHE: HENPEPHIBHOE

MOJEIBHBIN FOJl: MHOI'O3HAYHBIN JUCKPETHBIN

[IpoucxoxaeHue: MHOTO3HAYHBIN AUCKPETHBIN

UMsl MAIlIMHBL: CTPOKA (YHUKAJIbHAS JIJIS KQXKIOTO dK3EMILISpa)

N~ WNE


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

KonmaectBo 06pasmos: 392. [leneBas nepeMeHHas (HeTpephIBHAsS): mpg - MPpoOer B MIJISX HA TAJIJIOH.
O1neHKH TOYHOCTH BBIMOJIHUTE METOJIOM KpOcc — Banuaauuu. Paccunraiite ko3 duurient
ACTCpMUHALUU JIS1 TCCTOBBIX JAHHBIX, KO3(1)(I)I/II_II/ICHT ACTCpPMUHAIIUNA JJIA 06yan0me JaHHBbIX.
Pe3yabTarni:

% Figure 1 - o X

MHOXXecTBeHHas NuHeiHas perpeccus ot CAMOWJIOBON T.A

N e o © TMpenckasannas

Mpober aBToMOGHAR (MMAW/TaNNO
%

#| €3 Q=
G:/PyCharm_tatsamoilova/sklearn_simple/REGR/My_Auto_Lin_Regr.py
RMSE= 4.069215579662049

K03 dunueHt nerepmuHanuu(tectobsie) 12= 0.7507898901990242

ko3 uueHT nerepmunanuu(odyyqaromue) r2= 0.8022913548564652

[Ipenckaxem!! ! TIpober aBTomoOms miia CamoiinoBoit = [33.1146191]

Process finished with exit code 0

3ananue 5. PaspaboraTh nporpamMmy JHHEHHO# perpeccuu, UCmob3ys Mojenb LinearRegression,
IUISL IPOTHO3a LIeHbI KBapTUPbl. COXpaHUTh MOJIENb Ha JUCKE. BBIUMCINTE IeHy CBOEH (BHPTYaIbHOI)

KBapTUPBHI.
Beruncnuts 11eHy cBO€l KBapTUPHI, UCIIOJIB3Ys TOJIBKO COXPAaHEHHYIO MOJIEIIb.

Bri0opka ucciaenoBaHusl: apXuUB OOBSBICHUI O Mpoaake KBapTUP B MOCKBE 3a HECKOJBKO JIET -
nannble cepBuca Sunexc. Heapmxkumocts (31191 3amuceit). [lannabie B csv-daiisie coaepkaT: MaTepuat
CTCH, OTaXXHOCTb, J3TaAXXHOCTH o6mas[, 0611_121}1 momajp, Ijaomanab KyXHH, IIMPOTA, AOJTrOoTa, LCHA.
CootsetcTBytommue nmeHa nosei s DataFrame: wallsMaterial, floorNumber, floorsTotal, totalArea,
kitchenArea, latitude, longitude, price

(I)aKTopr perpeccum: DOSTaXXHOCTb, OTAaXXHOCTb 06111351, o61ua51 miIomajb, IUIOIAaAb KYXHH.
CootsetcTBytomue umena moseit aus DataFrame: floorNumber, floorsTotal, total Area, kitchenArea.

LleneBas nepeMenHast (HempepbIBHAsI): PriCe — IieHa KBapTHPBI.

B nporpamme ucronb3yeTcs KiiaccHueckuii Habop AaHHbIX MOScow_dataset 2020.CSV u oHa CTPOUT
MOJIeJIb JJIsl IPOTHO3UPOBAHUS 1IEHBI HA KBAapTUPY. I 3TOT0 Mpe1ocTaBUM MOJETH OIHCAHUE
MHOTHX KBapTup nepuoaon 2018-2019.

Mogens perpeccuu nblITaeTcs Npeackas3arh HeHy Ha KBapTHPY HAa OCHOBE YEThIPEX NPEAUKTOPOB -
ATaXKHOCTH, TAKHOCTH 00IIast, 00IIast II0MIA b, JIOMAIb KyXHH. MBI UCTIONB3YEM MTPOCTONH METO/
NEPEeKPECTHOM MPOBEPKH C yAepkaHueMm: 75% NaHHbIX SBISAIOTCSA JaHHBIMU 00y4eHus, a 25% -
JTAHHBIMH UCIIBITAHUN. Pe3ynpTarsl:

% Figure 1 - [m] x
MiigskeCTBeHHas NuHeiHas perpeccus oT CAMOWIOBOW T.A.
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wallsMaterial floorNumber floorsTotal ... latitude longitude price
brick 1 5.0 ... 55.723379 37.628577 5600000
brick 5.0 ... 55.725980 37.671031 4650000

brick 7.0 ... 55.786698 37.595321 4390000

brick 2 5.0 ... 55.767894 37.665920 4890000
[5 rows x 8 columns]
RMSE= 16059592.911492676
3ananme 6. Pa3pabotaiite python-nporpammy MHOTro(akTOpHON JIMHEHHOMN perpeccuu, UCIOIb3Ys
mozenb LassoCV, coznannyro 6udmmuotekon sklearn. [IporpamMma moimKHa BBITTOHATE TIPOTHO3
CTOMMOCTH JIOMa.

£ Figure 1 - O X

0]

1 1

2 brick 1 5.0 ... 55.735976 37.657817 2990000
3 1

4

Perpeccus LASSO oT CAMOW/IOBOW T.A.
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3aganue 7. Pa3zpaboraiite mporpamMmy OIHO(PAKTOPHON HETMHEHHOW PErpecCuu, UCIOIb3Ysl MOICIb
DecisionTreeRegressor, co3gannyto oubnuotexoii sklearn. IIporpamma omKkHa BBITOTHATH MPOTHO3
CTOMMOCTH JoMa (3aaaHus 1,2). BxoaHble ¥ BBIXOAHON (akTopbl cM 3aaaHus 1, 2. EnuHCTBEHHBIN
BXOJIHOM (haKTOp — CTENEHb HU3KOrO cTaTyca HacesleHHus ( WM CpeJlHee YMCIIO KOMHAT B JioMe Ha 1
KBapTupy). Pesynprat:

% Figure ! o x

HenuHeiHas oaHodakTopHas DecisionTreeRegressor oT CAMOW/IOBOV T.A

3aganue 8. Pa3paboraiite mporpamMmmy 0OJHO(PAKTOPHON HETWHEHHOW PEerpeccHy, MCIOIb3ysl MOICITH
KNeighborsRegressor, coznannyto o6ubmmorekoit sklearn. I[IporpamMmma gommkHa BBIOIHATH MPOTHO3
crouMocTu joma (3amanus 1,2). BxomHbie u BBIXOMHON (akTopsl cM 3amaHus 1, 2. EauHCTBEeHHBII
BXOJIHOHM (haKTOp — CTENEHb HU3KOTO CTaTyca HaceseHUs ( WM CpeJHee YMCIO KOMHAT B JoMe Ha 1
KBapTupy). Pesynprat:


http://scikit-learn.org/stable/modules/generated/sklearn.neighbors.KNeighborsRegressor.html

% Figure 1 - o x

HenuneitHas perpeccus KNN ot CAMOM/IOBON T.A.

501 ewm, o e —— TMpeackasanHan
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rmse= 5.089057644349284

Tounocts Monenu - 2 0.6932172724449991

3apganme 9. Pa3pabotaiite nporpamMmmy OAHO(MAKTOPHOW HETMHEHHOW PETrpeccHH, UCIONb3Ys MOACIH
LinearRegression, npeaBaputeabHO 00YYCHHYIO MOJIMHOMHANBHBIM (QyHKIUsAM. [Iporpamma goimkHa
BBITIOJIHATh TPOTHO3 CTOMMOCTH JIOMa. BXOImHBIE W BBIXOAHOW (akTopsl cM 3amaHus 1, 2.
EnvHCcTBEHHBIH BXOJHOM (aKTOp — cpe/iHee YMCI0 KOMHAT B I0Me Ha 1 KBapTUpy

Pesynbrar:

i Figure 1 - o X

HenuHelHas NoNMHOMWanbHas perpeccust ot CAMOW/IOBOM T.A.
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3aganue 10. Pa3paboraiiTe mporpaMMBbl perpecCHy METOJOM OIOPHBIX BEKTOPOB C HCIOJIb30BAHUEM
TUHEHHBIX, monuHOMUANbHBIX U RBF-sanep nns unmuBuayanbueix aansaeix ( UCI Machine Learning
Repository - http://archive.ics.uci.edu/ml/). Beruuciure OIEHKH KadecTBa JUIsi TECTOBOH W
oOydaroriieii BBIOOPKH: CpeTHEKBaApAaTHYHYIO OINHOKY perpeccun - mean_squared_error (MSE),
KO3 duIMeHT nerepMuHanuu 2_score. CpaBHUTE pe3yibTaThl IS pa3HBIX TUIOB sjep. [loctpoiite
rpaduKy 3aBUCUMOCTH 11eJIeBOM (PYHKIIMH OT MPU3HAKOB BHIOOPKHU.

JIP 4 «AropuTMBI KJIACTEPU3ALMU B MAIIMHHOM 00y4YEeHH M.

3apanue 1. Merogom K-Meanse BeimosiHuTe 00y4ueHre 0e3 yauTesss MOACIH KJIacTepr3aIuu (4ucio
knacTepoB = 3) Ha kKoHKpeTHbIX JaHHbIX (MPUCHI). Ouennre TOUHOCTH MOJIETH METOI0OM KpOcc-
Banuaanuu. [TocTpoiiTe rpaduky 3aBUCUMOCTH JIBYX BXOJHBIX MapaMeTPOB (HApuMep, IJITUHHBI 1
LIUPUHBI JICTIECTKOB) 10 KIACTCPU3ALIHUH U IIOCIIC. PGSYJ'IBTaTBI

© Figue 0 x| | *

UPUCBIL. KnacTepusauns K-Meanse ot CAMOW/IOBOW T A. MPUCBIL. KnacTepusauus K-Meanse oT CAMOM/IOBON T.A.
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KJIAC TEPIBAHI 11 OT CAMOMJIOBOM - TPU KJIACCA

HanporHo3upoBana: [0120210200211110200210122222111101120


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

11100211022020201201110]
a oIvKkHO ObI OBITE: [0120010200211110200212122222111101120
11120011022020201201110]
pasmep BBIOOpKH: 60
13 HUX KOPPEKTHBIX: 56
Kpocc—sammam«m. PC'Sy.JleHTbI OLCHKH Ka4€CTBA MOACIIN KIIACTCPU3ALIUN:
OO01mast TOYHOCTH KIIacTepu3anuu - accuracy _score = 0.9333333333333333
[To knacrepam: Tounocts - Ilonnota - F-mepa - Kon-Bo
precision recall fl-score support

0O 089 089 0.89 19

1 1.00 100 1.00 23

2 089 089 0.89 18

accuracy 0.93 60
macroavg 093 093 0.93 60

weightedavg 0.93 0.93 0.93 60
3aganue 2. Meronom K-Meanse BbilosiHUTE 00yueHue 06e3 yuuTesst MOJENH KIacTepu3aluy Ha
JaHHBIX O KJIMEHTaX TOProBoro neHrpa [mapamerpsl: CustomerlD, Genre, Age, Annual Income (k$),
Spending Score (1-100)]. ®parMeHT JaHHBIX IS KJIaCTEPH3ALIHN:
CustomerID,Genre,Age,Annual Income (k$),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 rpaduku 3aBUCUMOCTH JIBYX BXOJIHBIX apaMeTpoB (HAIpUMeEp, TOXOJ - PacXo.l ) 110
KHaCTepI/BaIII/II/I U I10CJIC. OHCHI/ITC Ka4u€CTBO MOACIN HYTGM BBIUNCIICHUA I/IHepIII/II/I - CYMMI)I
KBaJpaTOB PaCCTOSIHUH 10 Oyrpkaiiiero meHTpa kiacrepa. [locrpoiite rpaduk 3aBHCHMOCTH
HHEPIHUHU OT IUCIA KJIACTEPOB. PCSyJ'II)TaTI)II

OT CamoiNoBOA: KIMEHTHI Mara3uHa
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[Ipenckazana knacTepsl
[4242424242424242424242424242424242424
2424240420000000000000000000000000000

00000000000O00O0OOOOOOOOOOOOOOOOOOOOOOOO
0000000000001310131310131313131013131
3131313131313131313131313131313131313

131313131313131]

3ananue 3. Meronom AffinityPropagation (https:/habr.com/ru/post/321216/) BeIOJHKUTE 00y4YeHUE O3
YUUTENS MOJIENIN KJIACTEpU3alliy Ha IaHHBIX O KJIIMEHTaX TOproBoro neHTpa [mapamerpsl: CustomerlD,
Genre, Age, Annual Income (k$), Spending Score (1-100)].

[ToctpoiiTe rpadKy 3aBHCHUMOCTH JIBYX BXOJHBIX ITApaMETPOB (HAIIpUMeEp, JOXO - PACXOA ) 10
KJactepu3anuu 1 rnocie. OUeHUTe KaYeCTBO MOJICIIN ITyTEM BBIUYMCIICHUS CpeHero Kol unneHta
cuirydTa. Pe3ynprarsr:

- o X
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Yucno kimacrepos = 11

Cpennnit koapbunment cunyera = 0.6064421313359442

3aganue 4. Meronom K-Meanse BbilosiHUTE 00yueHue 0e3 yuuTessi MOJENN KilacTepru3aluy Ha
JaHHBIX O KIHeHTax Oanka [mapamerpsl: Num, Customer Id, Age, Edu, Years Employed, Income,
Card Debt, Other Debt, Defaulted, DebtIncomeRatio]. [Tapamerps! kinactepusanuu — 3-4 HanOoJee
3HaYMMBIX (BO3pacT, ypoBeHb 00pa3oBaHus, 10X0/1, IOMOJIH_J10X01n). JlaHHbIe coiepKaT HEMHOTO
OTCYTCTBYIOIIIUX MapaMETPOB, UX CIIEYET 3aMEHUTh HYIsIMU. DparMeHT JaHHBIX Ui KJIACTepU3allUU:
Num,Customer Id,Age,Edu,Years Employed,Income,Card Debt,Other
Debt,Defaulted,DebtiIncomeRatio

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


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

1,2,47,1,26,100,4.582,8.218,0.0,12.8
2,3,33,2,10,57,6.11100000000000

3,4,29,2,4,19,0.680999999999999

1,5.8020000000000005,1.0,20.9
9,0.516,0.0,6.3
2

4,5,47,1,31,253,9.308,8.908,0.0,7.

[TocTpoiiTe rpaduKu 3aBHCHUMOCTH JIBYX BXOJHBIX ITapaMeTpoB (HAIIpUMep, JOXO - PACXOA ) 10
KJ1acTepu3anuu 1 nocie. OUeHuTe Ka4ecTBO MOJIENIN IIyTEM BBIYUCICHUS HHEPLMH - CYMMBbI
KBaJ[paTOB PacCTOSIHUN 10 Ommkaiimero nentpa kinacrepa. [locrpoiite rpaguk 3aBHCHMOCTH
HHEPUHH OT YHCJIA KIACTEPOB. PesynpTatsr:

: Figwe 1 x

Ot CaMoitnoBoit: KnueHTbl barka
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3aganmne 5. Meronom K-Meanse

2 3 a

k- uncno knacrepos

Tia- CyMMa KBAJPATOB PACCTORHIA A0 BAMAARLIEro LEHTPA KNACTe
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MNaKeTa KOMIIBIOTCPHOT'O 3PpCHUA CV2 BeInoJIHATE KIIaCTCpU3aluro

(cermeHTaIMIO) I/I306pa)KeHI/I$I C 4ucioM KiactepoB = 2,3,7 (moadepure camu). Pe3ynbTaTh:
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3ananue 6. Meronom DBSCAN makera sklern.claster Beimonnute kiractepu3anuio (CerMeHTAIIHIO)
n300pakeHUs. Pesynbrar:

S Figure 1 - O X [&Ffguet - o x
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3aganue 7. Meronom K-Meanse BeIlToJIHUTE 00ydeHHEe 0€3 YIUTeNsT MOJICIH KJIacTepH3aIiy Ha
Bamux qaHHbIX. [locTpoiite rpaduky 3aBUCUMOCTH JIBYX BXOJHBIX MapaMeTpoB (HampuUmMep, 10XO0J -
pacxon ) a0 kiactepusanuu 1 nocie. OneHnTe KaueCTBO MO IyTeM BBIUUCICHUS UHEPIUH -
CYMMBI KBaJIpaTOB PACCTOSIHHM JI0 OJIFyKalIero meHTpa kimacrepa. [locrpoiite rpaduk 3aBHCHMOCTH
HHEPIUH OT YHCJIA KJIACTEPOB.

3aganue 8. MeTo0M arimomMepaTHBHOHN KIIaCTEPU3aIlUH TOCTPONTE JEHIOTPaMMYy Ha BaIlTHX
KOHKPETHBIX IaHHBIX. B KauecTBe Mephl pacCTOSTHUSA MEXKIY KJIacTepaMy BO3bMUTE METO/ Y Op/a.

JIP 5 «HelipoHHbIe ceTH B MAIIMHHOM 00y4YeHHH. ['eHeTHUYeCKHE AJITOPUTMBD».

3ananue 1. Paspaborats python-nporpammy knaccudukarmu_(0,1), ucrons3ys MHC, coznannyto
oubnmotexoit keras u3z TensorFlow.

Ccpuika Ha UCXOIHBIN HAOOP MAHHBIX: https://archive.ics.uci.edu/ml/datasets/diabetas
JanHb1e:

1. KonnuectBo OepemeHHOCTEN

2. KoHIeHTpalus TII0K03b!I B IJIa3Me uepe3 2 yaca B OpaJIbHOM TeCTe Ha TOJIEPAHTHOCTH K IIIOKO03€
3. nacronnueckoe apTepHalibHOE JaBjeHUe (MM PT.CT.)

4. TonurHa KOXKHOM CKIIQJIKK TpUIerica (Mm)

5. 2-4yacoBO¥ CBIBOPOTOYHBIN HHCYJIWH (M.€. / MIT)

6. Munexc maccol Tena (Bec B Kr / (poct B M) " 2)

7. AnabeT poaocIoBHOM

8. Bospacr (i1er)

9. Ilepemennas xnacca (0 wm 1)

Oyukuust akTuBanuu relu(mpsiMasi) Ha IEPBBIX BYX CIOSX H CUTMOBH/IHASL (DYHKITUS B BBIXOJTHOM
cinoe. [lepBsrit croit umeeT 12 HEHPOHOB U OKKUIAET 8§ BXOIHBIX MIEPEMEHHBIX. BTOpO#l CKPBITHIN ClIOM
(ceTh rimyOoKasi, TOJILKO Y HUX €CTh CKPBITHIE CJIOM) UMeeT 8 HeHpoHOB. BrixoaHo# cnoii umeer 1
HEWUpPOH, YTOOBI TIpeIcKa3aTh Kinace (quadet win HeT). TpeHupoBka Mojenu: odydaercst Mmoens Ha 150
AMOXAX.
3anpanmue 2. Pazpaborats python-nporpammy perpeccuu, ucnonb3ys MHC, cozmannyro 6ubiInoTekon
keras u3 TensorFlow. BeimonuuTe nporao3 npodera aBTomoOmis. @akTopsl: Bec, roJl BHITYCKa,



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

CTpaHa-Ipou3BoaAnTENb. Pe3ynbraTel: OleHKH KayecTBa Al TeCTOBOM BhIOOPKH + [Iporuos mpobera
Kak (yHKIIMSI OT Beca, roJia BhIITYCKa, CTPAHbI-TPOU3BOIUTEIS.

Ccrpika Ha UCXOHBINA HAOOp TaHHBIX: https://archive.ics.uci.edu/ml/datasets/Auto+MPG

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

LMAJIUHAPBI: MHOIO3HAYHbIE JUCKPETHBIE

CMELICHUE: HENIPEPHIBHBIN

MOIIHOCTb: HENPEPhIBHAS

BEC: HENPEPBIBHBIN

YCKOpPEHHE: HEMPEPBIBHOE

MOZICJIBHBIN I'0JI: MHOIO3HAYHBIN JUCKPETHBIN

[IpoucxoxaeHre: MHOTO3HAYHBIN JUCKPETHBIN

MMsI MAIlIUHBL: CTPOKA (YHUKAJIbHAS IJIs1 KAXKJIOTO IK3EMIUISIPA)

KonnquTBo obpasmnos: 392. [leneBas mepeMeHHas (HeMpepbIBHAS): Mpg - MPOOET B MIJIAX Ha TaJIJIOH.
3ananme 3. Paspaboraiite mogenr MHC anropurmom MLPClassifier mis peanusarium
MHOTOKJIaccOBOi kinaccudukarmu. Vicxoansie o0yyaromiye JaHHbIe - H300pakeHus uudp Oubnuotexu
MNIST. Beimonauth pacmnosnaBanue 1-2 mudp mo o0y4eHHONW MOIEITH

Pesynbrar 00ydeHus 1 pacrio3HaBaHUsA:

We have 1797 samples

Number of samples in training set: 1437 number of samples in test set: 360
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Pacniosznana!! Oto - [3]
Pacno3HaJ1a” 310 - [9]

% Figure 1 - x

#l€l3 #al=
Pacnio3nana pucynok CamotiinoBoii!! Oto - [4]

3ananue 4. Paspaboraiite mogens MHC anropurmom MLPClassifier miist peanusaiuu perpeccuu.
OOyuaroniye ganHble — (hailn 1eH Ha xuibe B KanudopHuu u 3HaueHne BIUAIONNX Ha LEHY
rmapaMeTpoB. https://scikit-learn.org/stable/auto_examples/inspection/plot_partial_dependence.html#california-housing-
data-preprocessing

®aiin coep>KUT Bce IepeMEeHHbIe B MacIuTabupyemoit popme. B 4acTHOCTH, OH COIEPKUT
MEIMAaHHYIO0 CTOUMOCTb JI0Ma, CPETHUN BO3PACT KUJIbs, 001ee KOJIMYeCTBO KOMHAT, 0011ee
KOJIMYECTBO CIIAJICH, HACEIICHUE, IOMOXO035ICTBA, IIUPOTY U JOJITOTY B yKa3aHHOM nopsiake. Iloss:
MedInc, HouseAge, AveRooms, AveBedrms, Population, AveOccup, Latitude Longitude.



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

Target - mepemMeHHbBIE COJIEpKAT IIEHBI Ha JoMa B In ¢popme (MequaHHOM). MBI OyeM UCIOIb30BaTh
GyHKIUIO € " X, TICeBAOHUM, €Xp YTOObl HHBEPTUPOBATH In U MOMyYuTh 1IeHy AoMa. Beruucienue
[[EHBI JOMa IO MEeTUaHHOU (opMme:

[IpumepHBIe pe3yabTaThl:

I'padviky yaCTHYHOM 3aBUCIMOCTH TIOKA3bIBAIOT 3aBUCUMOCTh MEXK/TY IIeJIEBON (PYHKIHEH (CTOUMOCTD
JI0Ma) 1 HA0OPOM «IIEJIEBBIX» MTPU3HAKOB:

) Figure 1

FABUCHMOCTEL CTOMMOCTH [l0Ma OT NAPAMETPOS.
Vicnonsyetcs MHC MLPRegressor

Partial dependence
\
\

Partial dependence
e
\

AveRooms

# €9 +a=|
Henesbimu nepemenubiMu it MHC siBiisiroTcst: cpennmit noxon ( MedInc), cpennmii mporeHT
xuTenei Ha nomoxo3ssiictBo ( AvgOccup), cpennuii Bo3pact qoma ( HouseAge) u cpeanuii Homep Ha
nomMoxo03sicTBo ( AveRooms).

Ananus rpa¢gukoB. Mbl MOKEM SICHO BUJIETh, YTO MEIMAHHAS [IEHA JI0Ma IIOKa3bIBAET JIMHEHHYIO
3aBHCHMOCTh CO CPETHUM JI0XOJI0M (BBEpXY CIlieBa) M YTO I[€HA JIoMa MMaJIaeT, KOT/1a YBEIUYUBACTCS
CpeaHee KOJIMYECTBO )KHUTEIeH Ha TOMOXO03SHUCTBO (BBEpXY mocepeanne). Bepxuuii mpasblii rpaduk
MOKA3bIBAET, YTO BO3PACT JIOMA B pailoHEe HE OKa3bIBAET CHIILHOTO BIMSIHUS HA (CPEIHIO0) LIEHY IOMa;
TaK e, KaKk U B CPEJHEM Ha JJOMOXO03SIICTBO.

Pa3mep HeilpoHHOM ceTH U CKOPOCTh O0yUYEHHSI HACTPOCHBI TaK, YTOOBI MOIYYUTh PA3yMHBIH
KOMITIPOMHUCC MEXITY BpeMeHeM 00yUeHHsI U IPOTHO3UPYIOMIEH 3()()eKTHBHOCTHIO B TECTOBOM Habope.
3agaunue 5. Pazpaboraiite mozens MHC anropurmom GRNN.(Neural Networks with Radial Basis
Functions) myist peanusanuu perpeccun. O0yyaroniyie qaHHbie — (aiin npodera aBToMoOUIEH.
Pesynpratsl: OLieHKH KadecTBa MPOrHO3upoBaHus npodera asTomobmiis - MSE. 3aBucumoctsb
mpo0era oT rmapameTrpa — Beca aBTOMOOMIIS.

Pesynbrarsr:

% Figure 1

- D

Mporkos npabera o CAMOWNOBOM. MeTon GRNN - MHC

a5 q . o @ Obyuenue

®  MporHos Camomnosod

204

NpoBer aBTOMOBWNA B MANAX Ha TAANCH

1500 2000 2500 3000 3500 4000 4500 5000

# &3 Q)= B
CpennexBaaparuunas ommobka: 113.87132157993446
IIpenckaspiBaro mpoOer sl TECTOBOM BBIOOPKHU:
[[11.86674329]

[15.98118317]

[21.34850449]

[12.45185296]]

oK

[Tpenckaxem!! ! TIpo6er aBTomo6mst mis CamoitioBoit = [[32.61753309]]

3ananme 6: Beimonnute paszpaborky moaenu MHC st naHHbIX ApYyroi npeaMeTHON 001acTH,
HaIpuMep, IPOTHO3 LICHbI HEABUKUMOCTH.




3apanue 6. Ycranosute oubmmorexy AForge .NET Mcnmons3ys cpencrea AForge paspaborarth
WindowsForm - npuioxeHue il BBIYUCICHHST MaKCUMAIIbHOTO 3HaYeHust QyHKIMu cpeactBamu ['A.
[MocTpouTs rpaduk GyHKIMH, UcTiONB3ys 00bekT Chart. Bapuant GpyHKIMK B3Th Yy IpenoaBaTels.
3ananme 7. Ycranosute 6ubanoreky Accord .NET Ucmons3ys cpenctea Accord.Genetic paspaborars
KOHCOJIBHOE MTPHIIOKEHHE JIJIS1 BBIYUCICHUSI MAaKCUMAJIbHOTO 3HA4eHUs (PYHKIIMHU OT JIBYX TIEPEMEHHBIX
cpenctBamu ['A. TloctpouTs rpaduk GyHKIKH, UCTIONB3Ys cpencTBa EXcel. Bapuant ¢hyHkiuu B3STh
y MPeTo1aBaTels.

3ananue 8. Mcnonwsiys 6ubnmmoreky AForge, B cpene Visual Studio.NET pa3spabotars nporpamMmmy
aHaJM3a BO3MOXKHOCTEH r€HETUYECKOT0 AJITOPUTMA (CO3/1aTh MOMYJISIHIO, TOTYYUTh OKOJICHHUE).
Pasmep momynsium, KOJIMYECTBO XPOMOCOM U T.I1. - BXOAHbIE JaHHbIe. [IpuMepHbIii Bua popMer
a3pab0TaHHOTO MPUIIOKEHUS:

o Awanus re

o anropumira. Dz

eckuii darynerer CuonlY. npen. Camofinoea TA.  — O X

Pewerue CroammocTs

3aganue 9. lcnons3ys 6ubnuoreky AForge, B cpene Visual Studio.NET pa3pabotars nporpamMmmy
pelIeHUs 3a/1Ja9l KOMMHUBOSIKEpa CPECTBAMHU TeHETHIECKOTo ainroputMa. [IpuMepHsiid BUI GopMbI
pa3pabOTaHHOTO MPHIIOKEHHS:

FeHeTuyeckuit anroputit. PEleHNE 334341 KOMMUBoAXEpa. [Jemo Camolinosoi T.A, - x
Map Settings
Population size; 40
Selection methed: | Elite -
¥ Greedy crossover
lterations: 100
{0~ inifinty }
Current iteration
lteration:
Path length
Cities: |50 Generate Start

JIP 6 «HedeTkne MeTOAbI MAILIMHHOTO O0y4YCHHUSD.

3ananme 1. Vcnons3ys nakeu SCikit-fuzzy BeImoHUTE HEYETKYIO KITACTEPU3AIINIO TaHHBIX
anroputMoM Fuzzy C-Meanse (1aHHble — IEMOHCTPALMOHHBIN IPUMEp U Ballla BIOOpKa). Beimonxute
BhIYKCIICHUE KO3 hUIMeHTa HeYeTKOro pacnpeaenenus Fuzzy partition coefficient (FPC).
Brimosinute 5 3TanoB 06paboTKU JTaHHBIX:

o Oran 1: ['eHepanus TECTOBBIX JaHHBIX IS KJlacTepu3alnu (KakJbIi 3JIEMEHT UMEET JIBa
random - mapametpa: X,Y)

o Oran 2: Kiactrepuzanus TECTOBBIX JaHHBIX 110 MOJEISAM C Pa3HbIM YHCIOM LIEHTPOB (2-9) n
BBIYMCIIEHHE KO3 (PULIMEHTOB HeueTkoro pacnpeneneHus FPC

o Otan 3: Be1Oop Moienu 1o MocTpOSHHON 3aBUCUMOCTH K03(¢ (. HEUeTKOro pacmnpeaeaeHus
OT 4YHKcJja HEeHTPOB Kiaactepusanuu (BeiOupaem Mozenb ¢ MakcuManbHbIM 3HaueHnem FPC)

o Oran 4: Kiactepusaius TeCTOBBIX JaHHBIX 110 BHIOPAHHOW MOJIEIH.



o Oran 5: Kiacrepu3zanus HOBBIX JaHHBIX (M3 AMana30oHa TECTOBBIX) MO BEIOPAaHHON MOJENH.

Pacuer FPC g HOBBIX TaHHBIX.
3aganne 2. Metogom K-Meanse makera aaropuTMoB HeueTKoM jtoruku SCiKit-fuzzy BeimosanTe
KJIACTepU3AIHIO (CerMEHTAINI0) M300pakeHUs ¢ YUCIOM KiacTepoB = 2,3,7 (moabepure camu).

PesynbTathr:
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JIP 7 «Pa3paboTka HHTE/UIEKTYAJIbHOIO areHTa.
3ananme. Vcnonp3ys c#-6u0nmnoTekn MammuHoro o0yyenus, B cpeae Visual Studio.NET pazpaboraTsb
WEBAPI-cepBuc, peanu3yromuii MojieJb MUHTEUIEKTYaJIbHOTO areHTa MorcKa KpaTyaiinero nyTu
HBPUCTHUECKUM aNroputMoM A*. BXosiHbIe JaHHBIE CepBUCaA - KapTa MECTHOCTH, BHIXO/IHbIE JaHHBIE -
Marpuiia mytd. OOMeH JaHHBIMHU C CEPBUCOM BBIMOJIHUTE B hopmaTte JSON. OOpaTtuThCs K areHTy U3
Windows Form - npunoxxenus. [IpumepHblit Bua GopMbl pa3pabOTaHHOTO MPHIOKCHUS:
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JIP 8 «KoMnib10TepHOE 3peHne».

3apanue 1. Pazpaborars nporpammy i 00ydeHUss HEUPOHHOM CETH PacClOo3HABAHHMIO N300PaKCHUI
10 xnaccoB. CeTb umeeT 4 cj10s1 — BXOJIHOM, /1Ba CKPBITHIX U BbIXOIHOU. CoXpaHUTE 00YUEHHYIO
Mojieb Ha TucK. M300paxkeHus Uist KJIaccoB ckadaTh U3 MHTepHET. B kaxnom kiacce He menee 100-
1000 uzo0paxenwuii (HampuMep, JerKoBbie aBTOMOOMIN). OJIMH U3 KJIACCOB MOKETE 3allOJTHUTh
CBOMMH M300pakeHUSAMHU (HampHUMep, Baiia co0aka B pa3HbIX Buaax). [Ipumep ¢pparmenTa Habopa
KJlacca «CoOaKkm»:

dog - o x
d s Nopsaymeca q{
& (v = ;
| 3 O6racrs npoaorps = Orponre v [ I - Fo—
BE] Osiunmie snavm [ Pacuwpenns nien gaiinos
Gracre _ [ O6macrs et crucor = Tasauua Cm D CkpuTeie InewesTul o
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Cetb 10MKHA UMETH 4 €105 — BXOJHOM, JIBa CKPBITHIX U BbIX0HOM. CoxpaHuTe 00y4yeHHYIO MOJIEIb
Ha JucK. PesynbTar:

%1 Figure 1 - [m] X

Samoilova: Keras - DNN

—— ftrain_accuracy
0.6 - — val_accuracy

°

Loss/Accuracy
&
g

0.3 -

0.2 -

#|€3] +Q/=| B
[Loading images...
Barpysuila pPUCYHKU
Epoch 1/75
1172/1172 [====== l4ms/step 8 accuracy:
val loss: 2.1468

Epoch 2/75

1172/1172 15ms/step 3 accuracy:
val loss:
Epoch 3/75
1172/1172 == l4ms/step 3 accuracy:
93

[=
val loss: 1.
Epoch 4/75
1172/1172 [== l4ms/step 3 o accuracy:
val loss: 1.
Epoch 5/75




Epoch 72/75
1172/1172 [== 1l4ms/step
val loss: 1.1
Epoch 73/75
1172/1172 [=== l4ms/step 3 accuracy:
val loss: 1.1702
Epoch 74/75
1172/1172 [=== l4ms/step H accuracy:
val loss: 1.1427
Epoch 75/75
1172/1172 [=== l4ms/step H accuracy:
val loss: 1.1614 L
[Evaluating network...
precision recall fl-score support

.69
.44
- @3
-56
o5l
259
.61
079
-56
- ®5

.57
.71
.57
.39
052
)
- ®5
.57
.82
.69

.62 1250
.54 1317
.68 1274
A 1240
.51 1254
051l 1146
.63 1277
.66 1235
.66 1281
.67 122

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

OO OO OO OoOoOo oo
OO OO OO OooOo oo
OO OO OO OooOo oo

(]

.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

3ananue 2. Pazpabortath nporpammy, KoTopasi o 00y4eHHON U COXpaHEHHOU Mojienu (3a1aHue S5)
pacno3HaeT u3zoOpaxenus. Pacro3naiite Baie nzodpaxenue pazmepa 32*32. [Ipumep
pacrno3HaBaHUsL:

& Fagure 1 o =

i

[INFO] g network and label
Samoilova IMG/dog

3ananme 3. Mcnone3ys Python-6ubnuorexu pacnosnaBanus oopaszos (OpenCV), pazpaboraTs MOJETHb
pacro3HaBaHUsl dJEMEHTOB H300pakeHHUi anroputMoM Buomnbl-J[xonca. XML - ¢aiin aguarpamMms
Xaapa IOIDKEH COOTBETCTBOBATh BallleMy BapHaHTy pPACIO3HABAEMOTO JJieMeHTa (aBTOMOOWIIb,
TIEIIeX 0/, HOMEP aBTOMOOWIIA, JIUI0, HOC, YIIIH, TOJIOBA, TJIa3a, TOPC, MOJHBIA pOCT U T.11.). [Ipumepsr
pacro3HaBaHMUS:

JInno-rnaza:



3ananme 4. Ucnone3ys Python-OmbOnmorexku, pa3paboTaTh MOAENb  PACO3HABAaHUS  KaJpOB
BUJEONOTOKA anroputMoM Buosnbl-J[konca. XML -  ¢aitn  nuarpammer  Xaapa momkeH
COOTBETCTBOBAThH BallleMy BAapHaHTy pPAcllO3HABAEMOro 3JIEMEHTa (HOC, YIIM, TOJIOBa, TIja3a, TOpC,
MOJIHBIM pocT U T.1.). [lanee npeacTaBieH NpUMEPHBIN BUJ KaJpOB paclio3HaBaHUs pa3pabOTaHHOIO
npusioxenus (BapuaHt - Tu10) 115 IBYX pa3HbIX BHUJIEO.

B video

87 video

3amanue 5. Hcmonw3ys python-Ombamorekn Opencv pacmo3HaBanusi oOpa3oB u anroputm HOG,

aSpa60TaTI> MOJCJIb paClO3HaBaHUA IICIICXO0J0B HA 1/1306pa>KeHI/II/I. HpI/IMep pacno3HaBaHUA.
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3amanue 6. Vcmomws3ys Python-ouGmmoreky ImageAl, paspabortate mnporpamMmy oOpamieHus K
oOy4eHHOW Mojenu OOHApYKEHHUS AJIEMEHTOB HM300pa)XKEHUS aJITOPUTMOM TIYOOKOTrO OO0ydYeHHUs
YOLO - yolo-tiny.h5. Pesynbrar 1:

car :
bus
car
car
car
person
car
car
person
car
car

Pesymprater 2,3:

CamocrositesabHast padora

Texymas caMocrosiTenbHas paOoTa HampaBlIeHa Ha YINIyOJEHHE W 3aKpeIUIeHHe 3HaHUN
CTY/IGHTOB W pa3BUTHE MX NpaKTHUYecKuX ymeHui. OHa 3aKkirouaercs B padoTe C JIEKIMOHHBIMHU
MaTepuajgamH, IMOUCKE MU 0030pe JUTepaTypbl U OJIEKTPOHHBIX HCTOYHUKOB, HH(POpPMAIUHU IO
3aJJaHHBIM TeMaM Kypca, OIepekaroleil caMoCTOsATeNNbHONW paboTe, B M3yUYeHUH TeM, BHIHECEHHBIX Ha
CaMOCTOSITENIbHYIO MPOPabOTKY, MOArOTOBKE K J1a00paTOPHBIM 3aHATHSIM.

CamocrosTenbHas BHeayJUTOpHAs paboTa CTYJJCHTOB COCTOUT B:

e [popabOTKe JIEKIMOHHOIO MaTepHana, COCTABIEHUM KOHCIEKTa JIeKIUH M0 TeMau,

BBIHECEHHBIM Ha CAMOCTOSTENIBHOE U3YUEHUE;
o BEJIH)HIIGPH&Hfﬂ(HﬂalH}HIX,SEUIa}HIfi

TeMbl 1J1s1 CAMOCTOAATEJIBLHOTO H3YYCHHS
Uctopus pazsutus CUN.
[Tnardopmsr pazpaborkun CUN.
Meroauku sKnmepuMenTanbHoro uccieaoBanus CUN.
Big Data 8 CUU.
[Tpumenenue anroputmoB MM B cuctemax BUie0aHAIN3A.

arODE



KoHcynbTHpoBaHUEe CTYIEHTOB OCYILIECTBIATHCS B MHAUBUAYAIBHOM MOPSIIKE HA 3aHIATUSX U BO
BHEYpOUHOE BpeMs. DBrinonHeHne caMoCTOATENbHOM paOOThl OLEHUBACTCS MO 3JIEKTPOHHBIM
MarepuaiaMm, IOArOTOBJICHHBIM CTyJAeHTaMu. Pe3ynbTaThl JEATEIBHOCTH HAKaIJIMBAIOTCS B
WHUBUAYAIBHBIX TOPT(OIHO CTYACHTOB.

6. Kpurepuu oueHuBaHusl Pe3yJabTATOB OCBOEHHS U CHUILIHHBI (MOTYJIs)
6.1. OnleHOYHbBIE CPEACTBA U KPUTEPUU OLIEHUBAHUSA ISl TEKYIIEH aTTecTalluu

Texkyuasi KOHTPoJbLHAsA padoTa
1. Ucnonp3ys 3BpUCTUYECKUI aJITOPUTM, pelnTe 3aaauy « Typ KOHs Ha IaXMaTHOW JJOCKEY.
2. OnuumuTe alropuT™M Kiaccudukanum MerogoM Onmkaiimero cocena. IIpoummoctpupyiite
METOJ Ha IIPOCTOM IIpUMEPE.

Kputepuu oneHuBanus TeKyueil KOHTPOJILHOH padoThI
1. Hopwmsl onieHuBaHust pabOTHI

Nen/m | CrpykTypHas 4acThb KOHTPOJIbHOM paObOTHI KonuyectBo 6amios (*)
1 [IpaBriIbHO peanr30BaH METOJI PEIICHUs 3 6aina
2 [IpaBUIBHO OMMCAaH AITOPUTM, MPHUBEICH 2 bama
puMep.

(*) Bosmoskna rpaganus B 0,25 6asa.
2. llIxama orieHWBaHUS PaOOTHI:

/1 Oruenka KomnuectBo Oamios
1 | OtanuHo 4,75-5
2 | Xopormio 3,75-4,5
3 | YI0BIETBOPUTEIHHO 3-3,5
4 | HeynoBneTBOpUTEIBbHO MeHee 3

3aganus 175 1a00paTOPHBIX 3aHATHH
3agauu Mo TeMaM Kypca MpeJIoKeHbl K KaKA0MY J1a00paTOpHOMY 3aHSTHIO.

Kpurtepun oneHuBaHus BbINOJIHEHHS J1a00paTOPHBIX padoT
1. Hopwmsl olieHHBaHUs KX 101 JJa0OpaTOPHOM pabOTHI:

Neni/nt CrpyKTypHast yacTb pabOThI KosnudectBo 6asioB (*)
1 OTBeT Ha TEOPETUYECKUE BOIPOCHI 10 1 Gamn
Teme Ja0opaTOpHOI paboThI
2 JlemoHcTpanys BBIIOIHEHUS] KOHKPETHOTO 2 Ganna
3aJaHus, MPEI0KEHHOTO IS
CaMOCTOSATEIIFHOTO pemeHHs K
n1abopaTopHoii paboTte

(*) ¢ Bo3MOKHOCTBIO Tpajanuu 10 0,25 Gamna.
2. Ixana onenuBanus. OIEHKa «3a4TEHO» 3a JIAOOPATOPHYIO PabOTy BBICTABISAETCS, €CIM HaOpaHO
He MeHee 2 0aioB, B MPOTUBHOM CiIydae 3a paboTy BBICTABIISIETCS «HE 3aUTEHOM.

6.2. OneHo4HbIe CPeACTBA M KPUTEPHH OLCHUBAHMS JJIs1 IPOMEKYTOYHOM aTTecTannu

Bonpocsl k 3x3ameny

Uctopus uckyccrsennoro untemsexra. Coepsl npumenenus. bonbmme nanusie B CUN.
MammunHoe o6yuenue (MO). IToctanoBKka 3aauu 00y4eHUs 1O MpereIeHTaM.

Mertoap! knaccuuKanuu TaHHBIX.

Merton Ommxaimmux coceneit (kKNN) u ero o6oOmenusi. Ilombop umcna k mo xpurepuro
CKOJIB3A1IET0 KOHTPOJIS.

ApwnhE


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

©oN>

11.
12.
13.

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

1.

Kpusas ommbok (ROC curve). Ilpumep oreHku kauecTBa OWHApHOW KIACCH(PHUKAIMKA METOJOM
ROC-ananu3a.

HauBHbr1ii OaliecoBckuii Kitaccupukarop.

Metox onopHbIX BeKTOPOB. OCOOCHHOCTH MPUMEHEHUS B 3a/1a4€ KiIacCU(UKAITUH.

Jloructuueckas perpeccus.. Puck kpeauraoro noptderns 60aHka.

3amaua perpeccun. Perpeccusi METOIOM OTIOPHBIX BEKTOPOB.

. Meronpl kiactepusaruu. Anroput™ k cpeanux (K-means). MeTo/pl KjacTepu3aiui ¢ HEYSTKHM

pa30ueHNeM UCXOIHBIX JaHHBIX.

HeifipoceTeBas mapagurmMa B MICKYCCTBEHHOM MHTEIIEKTE. MeToIbl 00yueHUs] HEMPOHHBIX CETEH.
Pemenue 3anay knaccudukanyy ¢ IOMOIIbIO HEMPOHHBIX ceTei

OBOJIIOLMOHHBIE M TE€HETHYECKHUE AITrOpUTMBbl. ['€HETHYECKUI aJrOpuTM B PEUICHUM 3alayu
KOMMMBOSDKEPA.

Pemenue npo6iem MM metogamu noucka. [Ipumep peannzanuu 3BpUCTUYECKOTO anroputma A*.
MeTtopl ipeicTaBiIeHus 1 00padOTKU HeYeTKOW HH(GOPMaIlMU B MHTEIUICKTYaIbHBIX CUCTEMAaX.
NHTennexTyalbHble MHOIOAr€HTHBIE CUCTEMBI.

[TnaTdopmer st moctpoeruss MAC.

[Mpumenenns CUU B 06paboTke n300paKeHU 1 KOMIIBIOTEPHOM 3PEHHUHU.

PacnioznaBanue rpapudecknx 00beKToB MeToj0M Brosbi-/[>xoHca.

Oo0pa3zen 3K3aMeHALMOHHOT0 OnJieTa

1. HUcropus uckyccrennoro unrtemnekra. Chepsl npumenenus. bonpmue nanusie B CUU.

2. 3amanme. Mcmonb3yst c#-OMONMOTEKHM MamIMHHOTO oO0yd4eHus, B cpeae Visual Studio.NET
paspaboratb WEBAPI-cepBuc, peanusyromuii MoeIb HWHTEIUIEKTYaIbHOTO areHTa IMOHMCKa
KpaT4allllero MmyTH 3BPUCTUYECKUM alroputMoM A*. BxonHble JaHHBIE cepBHUCa - KapTa
MECTHOCTH, BBIXOJIHbIE JIaHHBIE - MaTpulla myTd. OOMEeH NaHHBIMU C CEPBUCOM BBHIMIOJHUTH B
dopmare JSON. Oobpatutbes k areaty u3 Windows Form - npunosxenusi. [IpumepHBbIid Bu
(bopMbI pazpaboTaHHOTO MPHIIOKEHHUS

0§ « ¥ i aresy MoWCKa KpaTaiiLIERo MYTH. JEPHCTAYECKUT anTopiTH A° - o x
Pazpi c TA P Cronly
Sarpyoure xapry
Co Co Co Co Co Co Co Co Co Co Co Co Co Co Co Co Co Co Co Cof Co Co Co Co Co Co Co Co Co Co Co Co Co Co Co Co Co Co Co Cof
r B - r M- - - I
,,,,,,,,, LR Ll eee. L L
s 1 VL seer . . en . .k
,,,,, 1 U - @1 ... |.|. @
,,,,,,,, L L . . S @ LD LD @l @
,,,,,,,, v L Ll ern L] el . F
,,,,,,,,, o S @n oL @l
............................. eeeee@. |. . .| |

Kpurepun oueHnBaHus 0TBETA HA IK3aMeHe
Hopwmel onieHuBanus orBera

Nen/n CtpyKTypHas yacTh Ousera KonnuecTtBo 6annoB
1 Teopernuecknii Bonpoc 2 Ganna
2 MareMmaruueckas MOJIEND 1 Gamn
3 Peanu3zanus pemenus 3agauun 2 Gayuta

(*) Bo3moskHa rpananus B 0,25 Gasia.

2.

[Ikana orieHnBaHUs PabOTHI:

n/m Onenka KomauuecrBo 6a1moB
1 | Otanuno 4,75-5
2 | Xoporio 3,75-4,5
3 | YosrnerBopuTebHO 3-3,5
4 | HeynoBineTBOpUTEIBHO 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
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7. IlepeyeHb OCHOBHOM U JOMOJHUTEJIbHOH Y4eOHOM JIUTEPATYPbI
7.1. OcHoBHas1 IUTEpaTypa

beccmepthbiit  U. A. UHTeIeKTyalbHbIE CHCTEMbI: y4eOHHMK W TMPAKTUKyM Ui BY30B /
N. A. beccmeptabiii, A. b. Hyrymanosa, A. B. IlnmatonoB. — MockBa : M3narensctBo HOpaiiT,
2022.— 243 c.— (Beicmee  oOpaszoBanue). —  ISBN 978-5-534-01042-8. -  URL:
https://urait.ru/bcode/490020
beccmepthbiii  U. A. MIHTE/UIEKTyalbHbIE CHUCTEMBl: YYEOHMK M IPAKTUKYM JJIsi CPEAHETro
npodeccuonanbHoro oodpazoanusi / U. A. beccmepthriii, A. b. HyrymanoBa, A. B. IlnaTtoHos. —
MockBa: WzparensctBo FOpaiit, 2022.— 243 c.— (IlpodeccuonanpHoe oOpa3oBaHHE). —
ISBN 978-5-534-07818-3. — URL.: https://urait.ru/bcode/494506
beccmeptrbiii M. A. CucrtemMbl UCKYCCTBEHHOTO HMHTEJUIEKTA : y4eOHOE MOCOOMe Uil CPEeIHETo
npodeccuoraibHOro ooOpaszoanus / U. A. beccmepTHbIi. — 2-¢ w314., Wcnp. W A0 — MOCKBA .
WznatenserBo FOpaiit, 2022. — 157 ¢. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-
11361-7. — URL.: https://urait.ru/bcode/494434
becemepthbiit U. A. CucteMbl UCKYCCTBEHHOTO HHTEJUICKTa: y4eOHOe mocoOue st By30B /
N. A. beccMepTHbIit. — 2-¢ u31., ucnp. U gom. — Mocksa: M3natenscTBo FOpaiit, 2022. — 157 c. —
(Beicuiee obpazoBanue). — ISBN 978-5-534-07467-3. — URL : https://urait.ru/bcode/490657
bonorosa JI. C. CucteMbl OAAEPKKH MPUHATUA petieHui B 2 4. YacTh 1: yueOHUK U MPaKTHKYM
st By3oB/ JI. C. bomotoBa ; orBercTBeHHBIE pemaktopsl B. H. Bonkopa, 3. C. Bonoros. —
MockBa: U3narensctBo IOpaiit, 2022. — 257 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-9916-
8250-3. — URL: https://urait.ru/bcode/490259
bonorosa JI. C. CucteMbl MOAAEPKKH MPUHATUA petieHui B 2 4. YacTh 2: yueOHUK U MPAKTHKYM
st By3oB/ JI. C. BomotoBa; otBercTBeHHbIe penaktopel B. H. Bomkosa, 3. C. Bonoros. —
MockBa: U3narensctBo IOpaiit, 2022. — 250 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-9916-
8251-0. — URL.: https://urait.ru/bcode/471000
BoponoB M. B. CrucTeMbl HCKYCCTBEHHOTO HHTEIUICKTA: YYCOHMK WM MPAKTHKYM JUIs BY30B /
M. B. Boponos, B. . [Tumenos, 1. A. Hebaes. — Mocksa: U3marensctBo KOpaiit, 2022. — 256 c. —
(Beicmiee oopasoBanue). — ISBN 978-5-534-14916-6. — URL.: https://urait.ru/bcode/485440
NBanoB  B. M. UHTemnekTyalibHble  CHCTEMBI :  ydeOHOE  Mmocobwe  Juisi  CpPeaHero
npodeccuonansHoro odpazonanus / B. M. MBaHoB ; non HayuHoit pemakmueit A. H. Cecekuna. —
Mocksa : UznatenberBo HOpaiit, 2022. — 93 ¢. — (IIpodeccnonansaoe odpazosanwne). — ISBN 978-
5-534-07819-0. — URL : https://urait.ru/bcode/494505
HBanoB B. M. UHTennekryanbHble cucTeMbl: yueOHOe mocobue s By3oB / B. M. lBanoB; noj
HayuHoll pegakuueit A. H. Cecexuna. — Mocksa : M3narensctBo FOpaiit, 2022. — 91 c. — (Boiciee
obpazosanue). — ISBN 978-5-534-00551-6. — URL : https://urait.ru/bcode/492094
HoBukoB @. A. CUMBONHYECKUNA HWCKYCCTBEHHBIH HWHTEIJIEKT: MAaTEeMAaTUYECKHE OCHOBBI
IpeJIcTaBlIeHNs 3HaHUN: yuyeOHoe nocobue ans By3oB / @. A. HoBukoB. — MockBa: M3natenscTBo
IOpaiit, 2022.— 278c.— (Boiciee oOpasoBanue). — ISBN 978-5-534-00734-3. — URL:
https://urait.ru/bcode/490386
[TnatonoB A. B. MammnaHoe o0ydenue: yueOHoe nocobue 1 By30B / A. B. IlnatonoB. — MockBa:
WznatenberBo FOpaiit, 2022. — 85 c. — (Briciiee oOpazoBanue). — ISBN 978-5-534-15561-7. —
URL.: https://urait.ru/bcode/508804
Ceprees JI. 1. Ludposas skonomuka: yueOnuk mais By3oB / JI. U. Ceprees, A. JI. KOmnanoBa; mon
penakmueit JI. 1. CepreeBa. — MockBa: WsnmarensctBo IOpaiit, 2022.— 332 c.— (Bricuee
obpazoBanue). — ISBN 978-5-534-13619-7. — URL.: https://urait.ru/bcode/497448
CrankeBuu JI. A. IHTeTUIeKTyanbHBIE CHCTEMbl M TEXHOJIOTHH: YUYEOHHK W MPAKTHKYM JUIS
cpennero npodeccuoHanpbHOoro o6pazoanusi / JI. A. CrankeBud. — MockBa: W3narenscTBO
FOpaiit, 2022. — 397 c. — (Ilpodeccuonanbroe obpazosanue). — ISBN 978-5-534-11659-5. — URL:
https://urait.ru/bcode/495988

7.2. lonoJTHUTeIbHAS JTUTEpPaTypa
Mitchell T. Machine learning. McGraw-Hill, 1997. 414 p.
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2. Boponnos K.B. MamunHoe o0ydeHne, Kypc JeKIuid. [ DIeKTpoHHBIH pecypc] — Pexxum gocrtyma. —
URL: http:// www. machinelearning.ru/ wiki/images/6/6d/VVoron-ML-1.pdf

3. Hxonc M. T. IIporpammupoBaHue UCKYCCTBEHHOI'O MHTEIUIEKTA B IIpUIIOKeHu:AX; Ilep. ¢ aHri.
OcunoB A. U. — M.: IMK Ilpecc, 2016. — 312 c.

4. Jlyuc Ilegpo Kooanbo, Bummu Puuappa. [locTtpoeHue cucteM MamMHHOTO OOYYEHHUsI Ha SI3BIKE
Python. JIMK IlIpecc , 2016, 302 c.

5. Makxkonemn [[)x. OCHOBBI COBPEMEHHBIX aITOPUTMOB: Yuel. mocodue . — M.: TexHocdepa,
2014. - 366 c.

6. Ilerep ®nax. Mammnnoe ooydenue. Ilep. ¢ anrn. JIMK Ilpecc, 2015, 400 c.

Paccen C. HUckyccTBeHHbIN nHTEIeKT. CoBpeMeHHbIN noaxoa. — M.: Buibsimc, 2007. — 1410 c.

8. PyrtkoBckas JI.  HeilipoHHble ceTH, T€HETHYECKHE AITOPUTMbI M HEYETKHE CHCTEMBl. — M.:
INopsiuast munusa — Tenexkom, 2016. — 452 c.

~

7.3. Ilepeyennb pecypcoB HH(POPMAIMOHHO-TEJIeKOMMYHUKAIIMOHHOH ceTH «HTEepHET»
Cucrema qucranuuonHoro odyuenus Cmonl'yY (moodle.smolgu.ru).
HannoHanbHBIN OTKPBITEIN YHEBEpCUTET (intuit.ru).
HanwmonanbHas miatgopma OTKpeITOro oopaszoanus (opened.ru).
Pecypc CereBoit Akagemun Cisco (yueOHblit kype IoE).
Karanor obpasoBarensHbix Internet-pecypcos (http://window.edu.ru).
bubnuoreka paspaborunka Microsoft (http:// http://msdn.microsoft.com).

oo

8. MaTepuajibHO-TeXHHYeCKOe o0ecnieyeHue

JUis mpoBeleHMs] 3aHATHM JIEKIMOHHOIO TUIA IpeararoTcss Habopbl JEeMOHCTPAllMOHHOIO
00OpyIOBaHUS W Y4eOHO-HATISIIHBIX MOCOOWH, OOECIeYMBAIOIINE TEMATUYECKHE HILUTIOCTPALNH,
COOTBETCTBYIOIIME MPOTpaMMe TUCHUTUINHBI (MOAYIei), yueOHas aya. 224 Ha 12 nmocaiouHbIX MECT.

[lepeuenp MaTepUaNbHO-TEXHUYECKOTO OOecreueHusi, HeOOXOIUMOro Ul peain3aluu Kypca,
BKJIFOYAaeT B ce0s 1abopaToOpHIo, OCHAICHHYIO MEPCOHAIbHBIMH KOMITBIOTEpPAMHU, OObEAMHEHHBIE B
CeTh C BBIX0JOM B VHTEpHET, MPOEKTOPOM M HMHTEPAKTHUBHOW JOCKOH, aya.224 Ha 12 mocaJouHBIX
MecT U 6 mapt (12 mocajouHbIX MECT).

ITomerieHue 17151 caMOCTOATENBHON pabOThl 00YJAIOIMXCS OCHAIIEHO KOMIIBIOTEPHON TEXHUKON
C BO3MOXHOCTBbIO TOJKTIOUeHUs K cetu "VHTepHer" M olecrnedeHHeM J0CTyna B 3JIEKTPOHHYIO
nH(pOpMalMOHHO-00pa30BaTENbHYIO Cpely YHUBEpCUTETA, aya.224 Ha 12 mocaJoyHbIX MECT U 6 mapT
(12 mocaoYHBIX MECT).

9. IlporpamMmHoOe oGecrieyeHue
OnepanuonHas cucreMa MS Windows
Cucrema nporpammupoBanus MS Visual Studio 19 (si361x mporpammupoBanus C#).
Python 3.9
PyCharm Pro
[TouckoBsie cuctemsl cetu IHTEpHET.

agprwnE
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