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PA3JIEJI 1. OPTAHU3AIIMOHHO-METOANYECKHU

1.1. HEJAN JNCHOUAINIAHGI

HGJ'UIMI/I OCBOCHUS OUCHUIIIIMHBI SABJILACTCA H3YUYCHUC 0a30BBIX MOI[CJ'ICI‘/'I HCI\/'IpOHHI)IX CCTGI>'I, METOAOB H
AJITOPUTMOB UX UCTIOJIL30BAHUS [JIA PCIICHUA HpOCTefIHIHX 3a7a4 ¢ IPUBJICUYCHUEM I'OTOBBIX OuONIMOTEK HA Python.

1.2. YYEBHBIE 3AJAYU JUCHUIIJIMHBbI

OCBOEHHE CTYACHTAMHU TEOPWH W MPAKTUKH HCIIONH30BAHWS HEHPOHHBIX CETEH ISl PEIICHHsS MPAKTHIECKUX
3aJla4 aHAJIM3a N300pakKeHUH U aHAJIM3a TaOJUYHBIX TAaHHBIX.

1.3. MECTO JUCHUILIMHBI B CTPYKTYPE OCHOBHOH OBPA3OBATEJIBHOU
MMPOI'PAMMBI

Iukn (pazzern) OITOIT BO: | ©T/]

1.3.1. Jucyunnuna "Cucmemvl UCKyCCmMEEHHO20 UHmMeNIeKma'" onupaemcst Ha Ciedyiouue 1emennol
OIl1OIl BO:

TeOpI/IH BCpOHTHOCTCﬁ 1 MaT€MaTH4CCKasa CTaTUCTHKaA

Bricmas marematnka

NudopmarimonHbie TEXHOIOTHH B yIpaBieHHH (DKOHOMHYECKas HH(OpMaTHKA)

1.3.2. Jucyunnuna "Cucmemvl uckyccmeennHo2o unmeniekma” —evlcmynaem oOnopou Oas Cle0yiouux
9IEMEHN08:

IIpenaumuiomHas npakTUKa

ONEeKTPOHHOE MPaBUTEIBCTBO

1.4. PE3YJIbTATBI OCBOEHUSA JUCLHUIIJINHDI:

IIK-6.1: Hcnonv3yem 3HaHUue OCHOBHbIX MeMOO08 UCKYCCMBEHHO20 UHMEIEKmAa 6 Rnociedyioujel
npogeccuoHanbHol 0esimenbHOCU

3HAaTh:

YPOBEHL 1 | Tumel 3aJa4 MalllMHHOTI'O OGy‘IQHI/IS[ 1 IPpUMEHACEMBIC K HUM KJIACChI aJITOPUTMOB

YpoBeHb 2 | OCHOBHBIC HAIPABJICHUS Pa3BUTHS UCCIICIOBAHUM B 00JaCTH CUCTEM HCKYCCTBEHHOT'O MHTEIUICKTa

YpoBeHb 3 | TEOPETHUECKHE OCHOBBI AJITOPUTMOB MAIIMHHOTO O0Y4EHHS

VYMern:

ypOBeHI) 1 MMOATOTOBUTH JAHHBIC K MCIIOJIb30BAHUIO AJITOPUTMAa MAIIMHHOT'O 06y‘-IeHI/I$I

ypOBEHb 2 OICHHUBATH KA4YC€CTBO peH_IeHI/Iﬁ CHUCTEM MAIIMHHOI'O 06y‘l€HI/I$I

YpoBeHb 3 | a1anTHPOBATH ATOPUTMBI MAIIMHHOTO O0YYEHUS K PEIICHHIO MTPAKTHYECKHUX 33144

Bnaners:

Ypogenb 1 | MmeTomoiorueii pa3pabOTKH PELIeHUI MAITMHHOTO O0YYeHHUS

YpoBeHb 2 | npuMepamu MPaKTHYECKOTO MTPUMEHEHHUS apXUTEKTYP UCKYCCTBEHHOTO WHTEIIEKTa

YpoBeHb 3 | METO1aMU OHJIAH TECTUPOBAHMUS PEILICHUH MALIMHHOTO O0yYEHUSI

B pesynomame oceoenua oOucuyunaunvt ""Cucmemsvl uckyccmeennozo unmennekma' oodyuarowyuiica

3.1| 3uarh:

- MCTOAbI pa3pa60TI<H OPUTMHAJIBHBIX  AJITOPUTMOB U IPOTrPpaMMHBIX peIIIeHI/Iﬁ C HCIIOJB30BaHUECM
COBPCEMCHHBIX TeXHOHOFHﬁ;

- IPUHLMITEI 00yYEeHHUSI U IPUMEHEHHSI HEUPOHHBIX CETe;

- TCOPCTUYCCKUC OCHOBBI U AJITOPUTMBI O6y‘{CHI/I$I C NOAKPCIICHUEM

3.2| YMmerh:

- IPUMCHSATH METOAbI MAIIIUHHOT'O 06y‘l€HI/ISI, noAroTaBJInWBATb JAaHHBIC U UHTCPIPECTUPOBATL PE3YJIbTAThI;

- HaCTpanBaThb HCO6X0}_'[I/IMOG OKPYKCHUC I pa6OTLI C HeﬁpOHHLIMH CCTsIMU,

- IPUMEHSATH U J000yuaTh npe1o0yyeHHbIe HEHPOHHBIE CETH U3 TOCTYITHBIX ONOIHOTEK;

- BBI6I/IpaTB " pCaIN30BbIBATH AJITOPUTMBI 06y‘leHI/I$I C NOAKPCIUICHUEM C YUCTOM CHCLII/I(bI/IKI/I 3aJauu

3.3| Baagersn:

- HaBBIKAMHU OLICHKH NPUMEHHUMOCTH JITOPUTMOB, BO3MOXKHBIX PHCKOB M IOCJIEACTBUI OIIMOOK, HAXOIUTh
ONITUMAJIbHBIC PEIICHUS U paboUmX 3a1ad;




- HaBBIKOM UCIOJIb30BAHUS CYIIECCTBYIOIIUX MPOTPaMMHBIX OMOIHOTEK U MOJENEH, CO3aHusl MPOTPAMMHBIX
peanm3anuii TITyOOKHX HEHPOHHBIX CETEH;

-BJIaJiIe€T HABHIKOM HCIIOJB30BAHMUS CYIIECTBYIOIINX IPOTPaMMHBIX OWOIIMOTEK W MOJIENeH, CO3MaHUs
MPOrPaMMHBIX peaTU3aluii Ha OCHOBE AJITOPUTMOB O0YUEHHS C MOIKPEIUICHUEM

1.5. ®OPMbI KOHTPOJIA

Texymuii KOHTPOJIb YCIIEBAEMOCTH TIO3BOJSCT OIICHUTH YPOBCHb CQOPMHUPOBAHHOCTH 3JICMCHTOB
KOMIICTCHIIUY (3HAHWIA, YMEHUH M NPHOOPETCHHBIX HABHIKOB), KOMIICTEHIIMA C TOCICAYIOIIMM OOBbeINHEHHUEM
OIICHOK W TPOBOAUTCS B (OpMe: YCTHOTO ONpOCa Ha JICKIMOHHBIX M CEMUHAPCKUX/TIPAKTHUCCKUX 3aHSITHUIX
(bpoHTaNBHBINA, WHAWBHIYaTbHBIA, KOMIUIEKCHBIN), MHACHMEHHOW MPOBEPKH (TECTOBBIC 3aJaHUS, KOHTPOIh 3HAHHUH
M0 pas3fely, CUTYallMOHHBIX 3aJlaHWid W T.II.), OIEHKH aKTHBHOCTH PabOTHI OOydYaromerocs Ha 3aHITHH, BKIOYAs
3aJIaHus IS CAMOCTOSTEIILHOM PabOoTHI.

Hpomeofcymouuaﬂ ammecmauus

PesynbTaTthl Tekyliero KOHTPOJS W MPOMEKYTOYHOH arrectaluu (OPMHUPYIOT PEHTHHTOBYIO OLEHKY
paboter crtynmeHta. Pacnpenenenme OamnmoB mpu  (OPMHPOBAHMH PEUTHHTOBOM OIEHKHM pPabOTHI  CTyIEHTa
OCYILIECTBIISIETCSI B COOTBETCTBMHM C JICHCTBYIOIIMM JIOKaJbHBIM HOPMATHBHBIM aKkToM. [lo jauciuIuimHe
"CrcTeMbl HCKYCCTBEHHOTO MHTEIUIEKTA" BHIOM MPOMEXYTOYHON aTTECTAI[IH ABISETCS 3adeT

PA3JEJI 2. COAEP KAHUE JUCHUITJIMHbBI

2.1. TPYAOEMKOCTb OCBOEHUS JUCHUITJINHbI

Obmas Tpyno€MKOCTh TUCHHILIMHBI "CHCTeMBbl WCKYCCTBEHHOTO WHTEJIEKTa" COCTaBIsieT 2 3a4€THBIC
€IMHULBI, (2 YacoB.

KonndecTBo 4acoB, BbIIENAEMBIX Ha KOHTAaKTHYIO palbOTy C MpernojaBaTelieM M CaMOCTOSATENBbHYI0 PadoTy
o0yyJaromerocs, onpeaessierTcs: yaeOHbIM TUIAHOM.

2.2. COAEP)KXAHHUE PA3JEJIOB JUCHUIIJINHBI

HaumeHoBaHue pa3aesioB U TeM /BHJI 3aHATHs/ Cemectp | Yaco | Komneren- | Jlureparypa | Hure | Ilpumeuyanue
/ Kypc UM pakT.

Pasnen 1. BBenenne B HCKyCCTBeHHBIN HHTEJIEKT
M OCHOBHBIE METO/IbI MAIIMHHOTO 00y4eHHs IS
PadoThI ¢ TAGIMYHBIMHU JAHHBIMU

OcCHOBHBI€ 33J]Ja4M CUCTEM HCKYCCTBEHHOT'O 6 2 [1K-6.1 JI1.1J11.2 0
uHTesekTa. Knaccudukarps, J1.3J12.1
KJIacTepu3alus, perpeccusi. TUIbl MAIIMHHOTO J12.2J13.1
00yUeHUs: C yuuTesieM, 03 yunuTelis, ¢ JI3.2 JI3.3
YaCTUYHBIM [IPUBJICUCHUEM YUHUTENs, 00yUeHHe 213233

¢ noakperuieHueM. Knaccupukanms a 24 35

npumepe anroputma K-Gimkaiimmx coceneit
(KNN). MeTpuku OLeHKH KJIacCH(DUKAITUH:
moauoTa, Tounocts, F1, ROC, AUC.
Banunanuonnas u rectoBas Beibopka. Kpoce-
Banuaaius. Pabora ¢ kareropuaasHbIMU
npuzHakami. /JIex/

[IpopaboTka yueOHOTO MaTepHaa JIeKIrH. 6 6 IK-6.1 JI.1J11.2 0
[ToaroroBka k tabopatopusiM padoTtam /Cp/ JI1.3J12.1
J12.2J13.1
JI3.2J13.3
2122 33
24 55
Mertozp! paboThl ¢ Tabiuiamu B Python. 6 0 [1K-6.1 JI1.1J11.2 0
Arperanys 1 BU3yaan3anus JI1.3J12.1
naHHbIX. [IpoBeneHue nepBUYHOrO aHaIu3a JI2.2J13.1
a”HbIX. /J1ab/ JI3.2 713.3
2192 33
24 35

[IporpaMMHO-aITOPUTMHIECKOE OCBOCHHE 6 0 IK-6.1 JI.1J11.2 0




Mmatepuana /IIp/ JI1.3J12.1
J12.2J13.1
JI3.2J13.3
2012233
34 35
Perpeccus. Metpuku orenku perpeccuu: MSE, [1K-6.1 JIT.1 J11.2
MAE, R2 — koa¢ddpurment JI1.3J12.1
netepMuHaryy. JImHeiHas perpeccus, JI2.2J13.1
MOJIMHOMHUAJIbHAs PETPECCHSL. JI3.2J13.3
[lepeobyuenne u perynspusaus, rpeOHeBas 2102233
perpeccus, LASSO, Elastic Net. 24 95
JluneliHble MOeNH 151 KIacCH(UKAIIHK.
ITepuenTpoH, orucTuyeckast
perpeccusi, IOITHOCBS3HbIC HEMPOHHBIE CETH,
CTOXAaCTUYECKUI IPaIuEHTHBIN CIYCK U
o0paTHOE pacrpoCTpaHEeHHE IPAJUEHTA.
Perynspuzanus TMHEWHBIX
Moenei kinaccupukanuuu. /Jlex/
[IpopaboTka yueOHOro MaTepuaa JeKIUH. [1IK-6.1 JIT.1 J11.2
[Moxroroska k 1abopatopHbIM padoTtam /Cp/ JI1.3J12.1
J12.2J13.1
JI3.2J13.3
2102233
34 35
Hcnonp3oBaHue v CpaBHEHHE aTOPUTMOB [1IK-6.1 JIL.1J11.2
kinaccugurammn: KNN, JI1.3J12.1
permaronue epeBbes U NX aHCAMOJIH, J12.2J13.1
Joructuieckas perpeccus. /J1ad/ JI3.2J13.3
212233
34 35
[IporpaMMHO-aNTOPUTMHYECKOE OCBOCHUE [1IK-6.1 JIL.1J11.2
matepuana /TIp/ J1.3J12.1
JI2.2J13.1
JI3.2J13.3
2192 33
34 55
Knacrepuzarus. k-means, k-means++, T1K-6.1 JIL.1 JI1.2
DBSCAN, arnomeparvuBHas JI1.3J12.1
KJIacTepu3auusa. MeTpuky OLIEHKU JI2.2J13.1
knactepuzanui. /Jlex/ JI3.2J13.3
212233
24 55
[IpopaboTka yaeOHOTO MaTepraia JEKIHH. [1IK-6.1 JIL.1J11.2
[Moaroroska k tabopatopabiM padoTtam /Cp/ J1.3J12.1
JI2.2J13.1
JI3.2J13.3
2192 33
34 55
Hcnonb3oBaHue U OIIEHKA alITOPUTMOB T1IK-6.1 JIT.1 J11.2
perpeccun. [log6op onTUManbHBIX JI1.3J12.1
napameTpoB perpeccuu. /J1ad/ J12.2J13.1
JI3.2J13.3
2192 33
34 55
IIporpaMMHO-anropuTMHUYECKOE OCBOECHHUE IK-6.1 JI1.1J11.2
matepuana /I1p/ JI1.3J12.1
J12.2J13.1
JI3.2J13.3

019233




24 55

AJNTOPUTMBI, OCHOBAaHHBIC HA TIPUMEHCHHUH [1IK-6.1 JIT.1 JI1.2
pemaronux aepeBbeB. Kpurepuu paznenenus JI1.3J12.1
y3I1a: ”HPOPMAaIIMOHHBII BBIUTPHIIL, KPUTEPHIA JI2.2J13.1
JxuHU. JI3.2J13.3
AHcaMOn1 perarnmx JepeBbEB: CITyYaiHbIH 212233
Jiec, TPaiueHTHBIN OYCTHHT. 24 35
Merton onopHbIX BeKTOpoB. [Ipsimast u oOpartHas
3agada. OnpezneneHne OIOPHBIX BEKTOPOB.
S nepusrii Tprox. /JIex/
[IpopaboTka yaeOHOTO MaTepraia JEKIHi. I1K-6.1 JIT.1 JI1.2
[ToaroTrorka k mabopaTopHbIM padotam /Cp/ JI1.3J12.1
J12.2J13.1
JI3.2J13.3
212233
24 35
ONTUMHU3AIMOHHBIC 33141 U UX PEIICHUS. T1K-6.1 JIT.1 JI11.2
[ToxGop rumepnapaMeTpoB aNropuTMa ¢ JI1.3J12.1
MOMOILBI0 METOAOB oNTUMH3auuu. /J1ad/ JI2.2J13.1
JI3.2J13.3
2102233
34 35
[IporpaMMHO-aNTOPUTMHYECKOE OCBOCHUE [1IK-6.1 JIL.1J11.2
matepuana /[Ip/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
24 35
[loaroroBka k pyoe:xHOMY KOHTpO:t0 /Cp/ [1K-6.1 JI.1JI1.2
JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
213233
24 35
Pa3gen 2. CucreMbl ri1y00KOro 00y4eHus
Heiiponnsie cetn. @yHKINN OMINOKU [1K-6.1 JI1.1J11.2
HEHPOHHBIX ceTel u 00ydeHue ¢ JI1.3J12.1
MTOMOIIIHIO 0OPATHOTO PACTIPOCTPAHEHUS J12.2J13.1
rpaauenTa. [lonsrue 65T4a u snoxu. /Jlex/ JI3.2J13.3
213233
24 35
[IpopaboTka yueOHOTr0 MaTepraia JEKIUH. [1K-6.1 JIT.1 JI1.2
[Moxroroska k mabopaTopHbIM padoTam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
213233
24 35
Knaccudukaius n3o0paxeHui 1 TpaHchepHoe [1K-6.1 JIT.1 JI1.2
oOyuenue. /J1ab/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
2132933
24 35
[IporpaMMHO-aNTOPUTMHYECKOE OCBOEHUE [1K-6.1 JI1.1J11.2




Mmatepuana /11p/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
213233
34 55
Pabota ¢ n300paxeHUIMH C TIOMOIIIHIO I1K-6.1 JIT.1 JI1.2
HEeUpOHHBIX ceTel. CBepTOUHbIC HEUPOHHBIC JI1.3J12.1
cetu. Oneparuu cBepTOK, max-pooling. JI2.2J13.1
[omynsipHBIE apXUTEKTYPHI CBEPTOUHBIX JI3.2J13.3
ueiiponnsix ceteit: AlexNet, VGG, Inception D1232033
(GoogLeNet), ResNet. Tparcheproe 24 35
oOyuenue. /Jlex/
[IpopaboTka yueOHOTrO MaTepuaia JCKIUH. I1K-6.1 JIL.1 J11.2
[ToaroTrorka x mabopaTopHbIM padotam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
213233
24 35
Pabora c TekcTamMu 1 BEKTOPHBIMHU [1IK-6.1 JIL.1J11.2
npeacTaBIeHUsIMH TeKCTOB /J1ab/ J1.3J12.1
JI2.2J13.1
JI3.2J13.3
3132233
34 55
[IporpaMMHO-aNTOpUTMHYECKOE OCBOCHHE [1K-6.1 JI1.1J11.2
matepuana /[p/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
213233
24 35
O0bpaboTtka TekcToB. PaboTa ¢ ecTecTBeHHBIM [1IK-6.1 JIL.1J11.2
SI3BIKOM C TTOMOIIbI0 HEHPOHHBIX CETEH. JI1.3J12.1
BexropHble npeacTaBieHus Jiisl TEKCTa: JI2.2J13.1
word2vec, skipgram, JI3.2 JI3.3
CBOW, fasttext. PexyppeHTHbIC HEHPOHHbBIE 2192 33
cetu, LSTM, GRU. 24 D5
Tpanchopmepsr, BERT, GPT. /Jlex/
[loaroroBka k pyoesxHOMY KOHTpO:10 /Cp/ I1K-6.1 JI1.1J11.2
JI1.3J12.1
J12.2J13.1
JI3.2J13.3
2192 33
34 55
Paznen 3. O0y4yeHne ¢ nmogkpenjeHueM
[TonsiTus arenra, cpeapl, COCTOSIHUS, IEUCTBUI IIK-6.1 JI1.1J11.2
u Harpapl. OyHKIMA JI1.3J12.1
nenHoctu cocrosinus (Value function) u J12.2713.1
¢dynkims kayectsa aerictus (Qfuntion). JI3.2J13.3
OnTuMu3anus CTPaTeTuy C IIOMOIITHI0 9215293
MaKCUMH3aLUHU QYHKLIMI IEHHOCTH 1 KauecTBa. 24 35
Q-o0yuenwue. /Jlek/
[IpopaboTka yueOHOTro MaTepuraia JEKIUH. [1K-6.1 JIT.1 JI1.2
[Moxaroroska k mabopaTopHbIM padoTam /Cp/ JI1.3J12.1
J12.2J13.1

JI3.2J13.3




019233
24 55

[Mpumenenne Q-Networks ms pemenus 6 2 [1K-6.1 JI1.1J11.2 0
MPOCTHIX OKpYkeHuH. /J1ad/ JI1.3J12.1
J12.2J13.1
J3.2J13.3
3103233
34 35

[IporpaMMHO-aNTOpUTMHYECKOE OCBOEHUE 6 0 [1K-6.1 JI1.1J11.2 0
Mmatepuana /IIp/ J.3J12.1
J12.2J13.1
J3.2J13.3
3103233
24 35

I'my6okoe o0yuenue ¢ moakpemnennem. Deep Q 6 0 [1K-6.1 JI1.1J11.2 0
-Networks, Actor-critic. /Jlex/ JI1.3J12.1
J12.2J13.1
J13.2J13.3
3102233
24 35

[IporpaMMHO-aNTOpUTMHYECKOE OCBOCHHE 6 2 [1K-6.1 JI1.1J11.2 0
matepuana /TIp/ JI1.3J12.1
J12.2J13.1
J13.2J13.3
3103233
24 35

[MoaroroBka k pyoe:xHOMY KOHTpO:t0 /Cp/ 6 6 [1K-6.1 JI.1J11.2 0
JI1.3J12.1
J12.2J13.1
J3.2J13.3
312233
D4 55

Paznensr 1-3 /Konc/ 6 4 I1K-6.1 JI1.1 J11.2 0
JI1.3J12.1
JI2.2J13.1
JI13.2713.3
D103253
D4 35

PA3EJI 3. OBPA3OBATEJIBHBIE TEXHOJIOTI' MU

B mpomecce ocBoeHMs NUCIMIUIMHBI UCIONB3YIOTCS CIEAyIONIHEe 00pa30BaTelbHBIC TEXHOJOTHU: JIEKIIHH
(J), mpaxtuueckue 3austus (IIP), maGopatopusie pabotel (JIP), camocrostensHas pabora crynentoB (CP) mo
BBITTOJIHCHUIO Pa3JIMYHBIX BUJ0B 3aI[aHI/II7L
1. B npouecce oCBOEHHs OUCLUIUIMHBI HCIIOJB3YIOTCS CIEAYIOIINE MHTEPAKTUBHBIE 00pa30BaTENIbHBIE TEXHOJIOTHH:
npobnemuas nekius (I1JT). JleknuoHHBIM MaTepuan TpeicTaBIeH B BUE cllaiin-npedeHTanuu B Qopmarte «Power
Point». [Insi HarISgHOCTH WCIONB3YHOTCS MATEpUANlbl Pa3lIMYHBIX HAYYHBIX W TEXHUYECKHX OKCIEPHUMEHTOB,
CTIPaBOYHBIX MaTepHallOB, HAayYHBIX cTaTe T.1. B Xoae JeKkuuum mpenycMOTpeHa oOpaTHas CBS3b CO CTYACHTaMHU,
aKTHUBHM3HUPYIOLIME BOIPOCH], MPOCMOTP M oOCyxIeHue BHuneoduinbMoB. Ilpu mpoBeaeHWMM JEKUMH HCHOIB3YETCS
MPOOJIEMHO-OpPUEHTUPOBAHHBIN MEXIUCIUILIMHAPHBIA TOIX0M, MPEAIoaraoniii TBOpUYEeCKHe BOMPOCH M CO3/IaHUE
JUCKYCCHOHHBIX CUTYaIUi.
2. Ilpu U3M0XXKEHUH TEOPETUIECKOTO MaTepraa HCIOIb3YIOTCS TAKHE METO/IBL:
— MOHOJIOTHYECKUH;
— TIOKa3aTeIbHBIN;
— IUAJOTHYSCKUIL;
— DBPUCTHYECKUH;
— UCCIIEOBATEIIbCKHUT;
— po0JIeMHOE U3JI0KEHHE.
3. Ucronp3yroTes CleAyIomye NPUHIMITBI TUIAKTUKU BBICIICH [IKOJIBL:




— TOCJIEAOBATEIBHOCTD OOyUCHNS,

— CHCTEMaTHYHOCTh 00yUYEHHS;

— IOCTYITHOCTb O0OYy4UEeHHS;

— IPUHIIAT HAYYHOCTH;

— IPUHITUIIBI B3aUMOCBSI3U TCOPUH U TIPAKTUKHY;

— IPUHIUI HATJISTHOCTH U JIp.

B KxoHIIe KaX10#1 JIEKIIUH TPEAYCMOTPEHO BpEMsI JJIsl OTBETOB Ha TIPOOIEMHBIE BOTIPOCHI.

4. CamocrosiTensHass pa0doTa TpeAHa3HAadeHa JJIs  BHEAyIWTOPHOW pabOThl  CTYyIEHTOB, CBS3aHHOH C
KOHCIICKTUPOBAaHUEM HCTOYHUKOB, YYeOHOr0o MaTepualia, U3yYeHHEM JOTIOTHHUTEIBHON JTUTEPATyphl MO TUCIMILINHE,
MOJITOTOBKOM K TEKyIMeMy W MPOMEKYTOYHOMY KOHTPOIIO, & TaKXKe BBITIOJIHEHHEM WHIWBHIYAILHOTO 3aJaHUS B
(dhopMe IMIIUPHYECKOTO HCCIICTOBAHHS.

PA3JEJ 4. YHEBHO-METOIUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYHEHHUE JUCHHUIIVINHbI

4.1. Pexomenayemasi JutepaTtypa

1. OcHoBHas JuTepaTypa

ABTOpBHI, 3ariaBue UznarenscTBO, TONI
JI1.1 | ®nax I1. MammaHOe 00yueHue. Hayka n HCKyCCTBO ITOCTPOSHHUS M: IMK Ilpecc, 2015
AJITOPUTMOB, KOTOPBIC U3BJICKAIOT 3HAHWA U3 JaHHBIX
(400 c.)
JI1.2 | Hukonenxo C., I'my6okoe o6y4uenue (480 c.) CII6.: ITurep, 2018
Kanypun A.,

Apxanrenbckas E.

JI1.3 |Catrou P. C., Bapto | OGyuenue ¢ moakpericaneM: Beenenue. 2-¢ uzn. (552 M.: JIMK Ilpecc, 2020

2. k. c.)
2. JIono/THUTEIbHAs JTUTepaTypa
ABTOpBI, 3ariaBue UznarenscTBO, TON
JI2.1 | E.B.boposckas, H. | OCHOBBI MCKYCCTBEHHOTO MHTEIUIEKTA: YIeOHOE mocodre M. : JlabopaTopus 3HaHUH,
A. ITaBbImoBa (130 ¢c.) 2020
J2.2 |I1. Dxomu M cKycCTBEHHBIH MHTEIUIEKT ¢ iprMepaMu Ha Python CII6. : OO0
(440 ¢.) "uanexruka", 2019
3. Metoanueckue pa3padoTKu
ABTOpBI, 3arnaBue UznarenscTBO, TON
JI3.1 CucTeMsl HCKyCCTBEHHOT0 MHTEIekTa: KoHcnekT ®I'bOY BO
Bpanyn H.B. nekuuii 1uist o0yuatromuxcs o OI1 6akanaBpuara Bcex "TOHAYUI'C", 2024
HamnpaBleHuit moarotosku (135 c.)
JI3.2 CucreMbl UICKYCCTBEHHOI'O MHTEIJIEKTa: MeToauueckue dI'bOY BO
H.B. bpanyn PEKOMEHIAMH A7 Ta00OPaTOPHBIX U MPAKTHYECKUX "IOHAVYUI'C", 2024

3aHsTHN U1t 00yuatommxcs o OIl GakanaBpuara Bcex
HarpasieHui moarorosku (120 c.)

JI3.3 CucTeMBl HCKYCCTBEHHOTO MHTEIIIEKTa: MeTouaeckue ®dI'bOY BO

H.B, bpanyn PEKOMEHJalU [0 OPraHU3alUU CAMOCTOSITENIbHOMN "ITOHAYHUI'C", 2024
paboTs! ob0yuatomuxcs o OIl 6akanaBpuaTa Bcex
HanpasyieHHi noArotosku (125 c.)

4.2. TlepeyeHb pecypcoB
HH(OPMANIMOHHO-TeJIeKOMMYHHKAIIMOHHOM ceTH "HWHTepHeT"

5 bubmuoreka ®I'BOY BO «JIOHELKAS AKAJIEMUSA

VIIPABJIEHUSI M TOCYIAPCTBEHHOM CITY)KBbly | tPSi/donampa.ru/biblioteka

72 | Open Machine Learning Course https://mlcourse.ai

Beenenne B MammHHOe 00yueHue ot «Bioinformatic

93 Institute»

https://stepik.org/course/4852/promo

Crnenmanuzauusi MammHHOe OOy4eHHWE W aHalu3 JaHHbBIX
94 | oT «MOCKOBCKHI (PU3UKO-
TEXHUYECKUH UHCTHTYT»

https://ru.coursera.org/specializations/machine-
learning-dataanalysis

[Inarpopma ans mpoBeneHus copeBHoBanuii mo Data

£8 Science

https://www.kaggle.com



http://www.kaggle.com/

4.3. TllepevyeHs, MPOrPaMMHOTO 00ecTeYeHHUs

JluneHsnoHHoe ®  CBOOOJHO  pacmpocTpaHseMoe  IPOrpaMMHOE  O0ECHeYeHHWe, B TOM  YHCIC
OTEYECTBEHHOT'O MPOU3BOJICTBA!
[Ipy npoOBeNEHUH JICKIMII HCIONB3yeTCs ayTUuTOpUsl ¢ MYJIbTUMEAUIHBIM 000pYHAOBaHHEM. AYTUTOPHBIC 3aHSTHS
HPOBOJATCS B KOMIBIOTEPHBIX KJaccaXx ¢ JOCTYNoM K cetu MutepHer. [lnsi mpoBeneHHst KOHCynbTauuii B online-
pexxume ucnonbzyercs LMS Moodle u Aunexc. Tenemocr.

[TporpammHOe obecriedeHue:

1. Oneparnonnas cucrema Windows 7 u Beiie.

2. T10 B cocraBe makera MS Office 2010 u Bwime, BkiIrouyas nporpammbel MS Project u MS Visio, auctpuOyTtHB
Python BmMecTe ¢ 0OCHOBHBIME OHOIMOTEKAMU ISl aHAIH3a TAHHBIX U TAKETHBIM

MeHeKepoM conda

4.4. IIpodeccuonHajbHble 0a3bl JTAHHBIX 1 HHPOPMANIMOHHBIE CIIPABOYHbIE CHCTEMbI

KomMmbrorepHast TeXHHKa C BO3MOXKHOCTBIO MOAKIIOUEHHs K cetn «MHTepHeT» M obecmedeHueM aocTyma B
3IIEKTPOHHYIO NH()OPMAIMOHHO-00Pa30BaTEIBHYIO CPELy , @ TAK)KE BO3MOXKHOCTBIO HHJIMBU/IYaIEHOTO
HeorpannyeHHoro goctyna odyuaromuxcs B 95C nu QMOC nocpenctsom Wi-Fi ¢ mepcoHanbHbIX MOOHIIBHBIX
YCTPOMHCTB.

Python-6ubmmoTeka i HayYHBIX M MHXKSHEpHBIX pacuéToB http://scipy.org/

oubaroTeka st 3G PEeKTUBHOM pabOThI ¢ MHOTOMEPHBIMU MaccuBaMu TaHHBIX http://www.numpy.org/

OubaMoTeKa Ha sI3bIKe MporpaMMupoBanus Python mis Busyanusamuu nansbix https://matplotlib.org

4.5. MaTepuajbHO-TeXHHYECKOE O0ecneydeHne TUCIUIIIHHBI

1. JlekumoHHbBIE 3aHATHA. AYIUTOPHH C MYJIBTHMEAUHHBIMH CpEICTBAMH M HWMEIOIIME BBIXOJI B CETh
«MHuTepreT. [loMerenns st IpoBeACHNS AYANTOPHBIX 3aHITHH, 000pyI0BaHHBIE YIeOHOU MEOETIhIO.
2. JTabopaTopHbie paboThl. KOMIBIOTEPHBIH KIacC ¢ KOMIUIEKCOM MTPOrPaMMHBIX CPEZCTB,
MO3BOJIIONINX KAXKIOMY CTYACHTY pa3padarhiBaTh MPOTPaMMHBIC pealM3alii MPAaKTHYECKHX 3a1ad B XOJe
BBITIOJTHEHHS
m1abopaTOPHBIX paboT.
3. IpakTuueckue 3aHATUS. KOMIBIOTEpPHBIN Kiace ¢ KOMIUIEKCOM IPOTrPaMMHBIX CPEJICTB, MO3BOJISIONIMX KaXKIOMY
CTyIICHTY pa3padaThlBaTh MpPOTPAMMHBIC peaTH3alMH NPAKTHYECKUX 33/7a4 B XOJ€ BBINOJHEHUS JIaOOPaTOPHBIX
pabor.
4. CamocrositenpHas pabora. bubnuoreka, mumeromas pabouume Mecta Al CTYAEHTOB. AYAMTOPHH, OCHAICHHBIE
KOMITBIOTEPAMHU C JIOCTYIIOM K ceTH «MHTepHeT».

PA3JIEJI 5. ®OHJI OHEHOYHbBIX CPEJICTB

5.1. KoHTpo/bHbIE BOMPOCHI U 3aaHUA

Bormpocsr k 3auery.

1. BaifecoBckuii knaccugukatop. Ouenka mpusnakos (Gaussian, Bernoulli, Multinomial). EM anroputm.

2. Knacrepuszanus. kMeans, kMeans++, MeanShift, DBSCAN.

3. Aucamb6mu. Soft and Hard Voting. Bagging. Ciyuaiinbrii jec.

4. Metpuueckuii knaccudpuraropbl. KNN. WKNN.

5. JIuneiinas perpeccus. LASSO, LARS. CART.

6. lepeBbs pemennid. UTHQOpManuoHHbIH BRIUTPbIIL. OmmMOKa Ki1acCU(QHUKAINHT, SHTPONHS, KpUTepuid JI>KUHH.
IIpyHuHr.

7. I'noGanbusil mouck. Ciryuaiineiii nouck. Grid search. Cityuaiinoe 6y aanue. baiiecoBckast onTUMHU3ALHS.
8. JIunetinas perpeccus. [lonnnomuansHas perpeccus. [ peOHeBas perpeccusi.

9. AdaBoost. I'paarieHTHBII OyCTHHT PEIIAIOIINX ICPEBEB.

10. Knacrepuszanus. Agglomerative Clustering. Merpuku kiactepusanuu.

11. Onenka knaccudukarmu. IpdexruBHocts o [lapeto. Precision-Recall u ROC kpusbie. AUC.

12. Hetiponnsie cetu. [leprientpon Pozentiiatra. OOpaTtHOE pacnpocTpaHeHue rpaiueHTa. OyHKIMKM aKTHBALINH.
Softmax.

13. Jloxansnsrii mouck. Hill Climb u ero pasnoBuanocTr. OTxur. I'eHeTHYECKUIA aaTrOpUTM.

14. Meton onOpHEIX BEKTOPOB. Smpa.

5.2. TeMbl NTHCHMEHHBIX PadOT

[TucrmeHHBIE paOOTHI HE MPEYCMOTPEHBI.

5.3. @oH/ OLEHOYHBIX CPEICTB

®DoHJT OTIECHOYHBIX CPEACTB NUCIUILTAHEI "CUCTEeMBI HCKYCCTBEHHOTO MHTEIUIEKTAa" pa3padoTaH B
COOTBETCTBHH C JIOKAJIbHBIM HOPMATUBHBIM aKTOM .

®DOHJ OLEHOYHBIX CPEACTB IUCHUIUIMHBI "CHUCTEMbI HMCKYCCTBEHHOI'O HHTE/UIEKTAa" B IOJIHOM O0beMe
MPEJICTaBIICH B BUE MPIIIOKEHUS K nanHomy PIL/I.



http://scipy.org/
http://www.numpy.org/

5.4. llepeyens BUIOB OLIEHOYHBIX CPEICTB

YeTHBIHM onpoc (KOHTPOJIL 3HAHUH pasierna yIeOHOH TUCTIUTIINHE )
CobecemoBanne (caMOCTOSTENIbHAS padboTa)
WuauBunyansHbie 3a1anus (BRIIOTHSIIOTCS HA Ta00PaTOPHBIX 3aHATHSX )

PA3JIEJI 6. CPEACTBA AJAIITAIIMHU ITPEIIOJABAHUA JUCHUITIJIMHBI K
INOTPEBHOCTAM JINLl C OT'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbSA

B ciayuae HeoOxomuMocTH, 00yUarOMMMCA U3 YMCIIA JIUI C OTPAaHNYEHHBIMHA BO3MOXKHOCTSAMH 3/IOPOBBS (IO
3asiBIIEHUIO OOYYAaroIIerocs) MOTYT TpearathCsi OAHM W3 CIEMYIOIINX BAPHAHTOB BOCIPHATAA HH(POPMAIHA C
YYIE€TOM UX HHIUBUAYAITBHBIX ICHXO(PU3NIECKHX 0COOCHHOCTEH:

1) ¢ npuMeHEeHHEM DIISKTPOHHOTO O0YUYCHHS U JUCTAHITMOHHBIX TEXHOJOTHUH.

2) ¢ IpUMEHEHHEM CIEIHAIEHOTO 000PYI0BaHUs (TEXHUKHN) H TPOTPaMMHOTO 00€CIICUCHHUS

B mpomecce oOydyenuss mpu HEOOXOAMMOCTH AJS JIMI C HapylIEHHsIMUA 3pPEHUS, CIyXa H OIOpPHO-
JBUTaTEIHLHOTO armapara NpeIoCTaBIAI0TCS CIeTyOIHe YCIOBUS:

- Ui JIAL C HapyIICHUSMH 3pEHHS: y4eOHO-METOANYECKUE MaTephalbl B IMe4aTHOW (opMe yBEITHMYCHHBIM
mpudToM; B ¢GopMe DIIEKTPOHHOTO JOKyMeHTa; B (opme ayaunodaiina (mepeBof Yy4eOHBIX MarepualoB B
ayanohopmart); MHAMBUIyaTbHBIC 3aJaHUS U KOHCYJIBTAIHH.

- JUI JHUIl C HapyHICHWSMH CIyXa: y4eOHO-METOOMYEeCKHe MaTepuassl B IedaTHOH Qopme; B Qopme
AJIEKTPOHHOTO JIOKYMEHTa; BHJCOMATEpPHAIbl C CYOTHTpaMH; WHIWBUAyaJbHbIC KOHCYIbTALUM C MPUBICYCHUEM
CypIONepeBOIYMKa; HHINBHYaJIbHbIC 3a/IaHHS H KOHCYIIbTalllH.

- JUId JUI] C HapyHIEHWSMH OIIOPHO-IBUraTeIbHOrO ammapara: y4eOHO-METOAWYECKHe Marepuajbl B
neyaTHOH Qopme; B ¢GopMe SIEKTPOHHOTO NOKyMeHTa;, B (opme ayauodaiina; WHIUBHIAyaldbHbIC 3aJaHU |
KOHCYJIbTalIUH.

PA3JIEJ 7. METOJUYECKUE YKA3AHMS 151 OBYUYAIOLIMXCS IO YCBOEHUIO
JUCLUATLTUHBI

JleKIIMOHHBIE 3aHSATHA TOCBSAMICHBI PACCMOTPEHHMIO KIIOUEBBIX, Oa30BBIX TOJNOXKEHHH Kypca W pa3bsSCHEHHIO
yueOHBIX 3a7]aHU i, BBIHOCUMBIX Ha CAMOCTOSITENLHYIO ITPOPabOTKY.

JlabopatopHble paboThl MpeAHAa3HAYEeHBI JJs MPHOOPETEHHsl OMbITa NPAKTHYECKOH peanu3aldd  OCHOBHOH
nmpo(ecCHOHaNbHONH  00pa3oBaTeNbHOW TporpaMmbl. MeToaudeckne YyKa3aHusd K J1adopaTopHBIM — paboram
MpopadaThIBAlOTCSl CTYIACHTAMH BO BPEMS CaMOCTOATENLHOW MOArOTOBKH. HeoOXomumblil ypoBeHb MOATOTOBKH
KOHTPOJIMPYETCS Nepe/1 NPoBeeHHEM 1ab0opaTopHBIX PadoT.

CamocrosaTtenbHass paboTa CTyISHTOB BKJIOYAeT CIIEAYIOUIME BUABL IMpopaboTka y4eOHOro Marepuaia JIeKIHH,
MOJTrOTOBKA K JJAOOpaTOpHBIM paboTaM, MMOATOTOBKA K TEKYIIEMY

KOHTPOJIIO U JPyTHe BUJBI CAMOCTOSITEIBHOW paboThl. Pe3ynbTaThl BCex BHIOB pabOTHI CTYIACHTOB (OPMHUPYIOTCS B
BUJIE WX JIMYHOTO PEUTHHTa, KOTOPBIA YUYUTHIBACTCS HA MPOMEKYTOYHOH arrectannu. CamocTositenbHas paborta
NpeaycMaTpuBaeT HE TOJIBKO NMPOPa0OTKYy MaTepHaloB JIEKIMOHHOIO Kypca, HO M HX PacIIUpEHHE B pe3yJibTare
MONCKA, aHAJIN3a, CTPYKTYPUPOBAHHS

W TIPEJICTABIICHNS] B KOMIIAKTHOM BHJIE COBPEMEHHOM MH(OpMAIIMK 13 BCEX BO3MOXKHBIX

HCTOYHHKOB.

Texyuuii KOHTPOJIb YCIIEBAEMOCTH MPOBOIUTCS B TEUEHUE KAXKIOT0 MOYJIS.

OcBoenrie Moaymsi ¥ ero ycreurHoe 3aBeplIeHHe Ha CTaJUW MPOMEXYTOYHOH aTTecTallid BO3MOXKHO TOJBKO IPH
peryisipHoil paboTe BO BpeMsl ceMecTpa W IUIAHOMEPHOM TMPOXOXKJICHHU TEKyIero KoHTpois. HaOpaTe pedTHHT 1O
BceM OnokamM Moxynss B KaXIOM CEMECTpe, MpONTH IUIAHOBbIE KOHTPOJBbHBIE MEPONPHUTHS B TEUCHUE
9K3aMEHALMOHHON CECCUM HEBO3MOKHO.

Jiist 3aBepieHust paboThl B CEMECTPE CTYJICHT JIOJDKEH BBIITOTHUTH BCE KOHTPOJIBHBIE MEPOTIPHSITHSI.

[IpomesxyTouHast aTTecTauus MPOXOAUT B popMe 3aueTa.




