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PA3JIEJI 1.

ITACIHOPT ®OHJA OHEHOYHBIX CPEACTB

o IMCIOMIIJIMHE
«Cucremsbl HCKYCCTBCHHOI'0 MHTECIJICKTA)

1.1. OcHoBHBIE CBeJAeHHS 0 TUCIHHUIIJINHE

XapakTepUCTUKA JUCIUIIIINHBI
(cBenmeHust cooTBeTCTBYIOT pazaeny PIIJT)

Taomuna 1

ObpazoBarenbHas MporpaMma

OakanaBpuaT

Hanpasnenue noaroroBku

38.03.01 Dxonomuka

o0pa3oBaTenbHON NPOrpaMMBbl

ITpodunb Hanoru u Hamoroo0oxeHne
KonunuectBo paznenos 3
y4eOHOM TUCIUTLTMHBI
ACHUIUINHA 0a30BOM YacTH
A 51.0.20

DopMbI KOHTPOJIS

Pa3zHoypoBHEBEIE 3aaHNS,
MpaKkTU4YECKue paboThl,

YCTHBIﬁ OIIPpOC, TCCTOBLBIC 3aIaHNA

ammecmayuu

lloxazamenu Ounas ¢popma 00yueHus
KonuyecTBO 3a4€THBIX €IMHUIL 5
(kpenauToB)
Cemectp 5
Oouas mpyooemkocma 29
(akadem. uacoes)
Ayoumopnas Konmaxkmuasn 56
paboma:
JIek1IMoHHbBIE 3aHATUSI 16
[IpakTUueckue 3aHsATUS 16
JlaGopatopHbie pabOThI -
KoHncynbrammu 2
CamocrosiTesibHas padoTa 16
Konrpoanb 2
Dopma npomedxcymouHou sager




1.2. IlepeyeHbp KOMIETEHHHUI C¢ yKa3aHueM 3TanoB (GopMHpPOBaHHS B
npoiecce 0CBOeHNs 00pa3oBaTeIbHOI MPOrpaMMbl

Tabmuma 2
[lepeyeHb KOMIETEHIIUN U UX PJIEMEHTOB
Nuaukarop
Komnerenuus KOMITETEHIIMU U €r0 IeMCHTHI HH/MKATOPA HMupexce
KOMITETCHITUN AIIEMEHTA
dhopMyIHpOBKa
IK-5.1 IK-5.1 3namu:
Hcmonp3yeT JIeKOMIIO3UPYET, |TUIBI 33/1a4 MAITHHHOTO
3HAHHE OCHOBHBIX dbopmanuzyer 0Oy4eHMS ¥ PUMEHSIEMbIC HK3__51'1
METOJIOB MIPOIIECCHI U K HAM KJIACCHI QJITOPUTMOB
HCKYCCTBEHHOTO OOBEKTHI IS OCHOBHBIE HAIIPABJIEHUS
HHTEIIEKTa B UCIIOJIL30BaHUsl | pa3BHUTHUS UCCIICOBAHMIA B ITK-5.1
nocJierytonen WHTEJUIEKTYaJbHBIX |00JACTH CUCTEM 30
npodeccuoHanbHO IPOrPAMMHBIX  |UCKYCCTBEHHOI'O
i 1esTeNbHOCTH penIeHuit WHTEJICKTa
TEOPETUYECKUE OCHOBBI
[IK-51
aNTOPUTMOB MAITMHHOTO 3.3
00y4eHHs
Ymemo:
[IOATOTOBUTH JTAHHBIE K IIK-5.1
UCIIOJIb30BAHUIO aJTOpUTMa v-1
MaITUHHOTO OOyYEHHUSI
OLIEHMBATL KAueCTBO —"
pelieHuit cucTemMm V.
MaITUHHOTO OOyYEHHUSI
aJanTUPOBATh aJITOPUTMBI
MaIlIMHHOTO OOY4YEeHUs K IK-5.1
PEIICHUIO MPAKTUUECKUX y-3
3aa4
Bnaoembo:
METOJI0JI0THEN pa3paboTKU —"
peIIeHNi MallIMHHOTO B-1
00y4eHUs
IpUMEPaMH MPAKTHUECKOTO
MIPUMEHEHUS apXUTEKTYP [K-5.1
HCKYCCTBEHHOT'O B-2
WHTEJUICKTA
METOJIaMH1 OHJIalH
o [IK-5.1
TECTUPOBAHMS PEIICHUN B-3

MAIIMHHOTO 00y4YeHUsI




Tao0muna 3

Otanbl (OpMUPOBAHUS KOMIETEHIIMHA B TPOIECCE OCBOCHUS OCHOBHOM
00pa30BaTeNbHON MPOTPAMMBI

/11

Kontponupyemsie
paznebl (TeMbI)
TUCUUIUTUHBI

Oranbl
dbopmupoBanus
KOMITETCHIM

(HOMEp

ceMecTpa)

Koa nnaukaropa
KOMIIETCHIIUHA

Haumenosaunue
OIIEHOYHOTO
cpeacTna

PaSI[CJI 1. BB@I[CHI/IC B HCKYCCTBGHHBIﬁ HHTCIIJICKT 1 OCHOBHBIC MCTO/bI
MAalllMHHOI'O O6Y‘I€HI/I$I JJIsL pa6OTLI ¢ TaOJIMIHBIMU JaHHBIMHA

Tema 1.1.

OcHoOBHBIE 337241
CUCTEM
HCKYCCTBEHHOTO
HHTEIJIEKTA.
Knaccudukanus,
KJIacTepu3alus,
perpeccus. Turbl
MaIIMHHOTO O0YYEHUS:
Cc yuuTtenem, 0e3
YUUTENS, C YACTUYHBIM
IPUBJICUCHHUEM
yuutensi, 00y4eHue ¢
MOJIKPETLIICHUEM.
Kiaccudukanus Ha
npumMepe anroputma k-
O KalIIMX cocenei
(kKNN). MeTpuku
OIICHKH
KJ1acCU(UKAIIUU:
MOJIHOTa, TOYHOCT,
F1, ROC, AUC.
Bamupanmnonnas u
TECTOBasi BHIOOPKA.
Kpocc-anmpanusi.
PaboTa c
KaTeropuabHBIMU
MIPU3HAKAMU.

5

I1K-5.1
3-1,2,3

I1IK-5.1
v-1,2,3

I1IK-5.1
B-1,2,3

Pa3HoypoBHEBBIE
3a/1aHus,

TECTOBBIE
3a1aHus,

MIpaKTUYECKasI
pabota Nel

Tema 1.2.
Perpeccus. MeTpuku
OLIEHKH PETPECCUU:
MSE, MAE, R2 —
K03 puIeHT

I1K-5.1
3-1,2,3

I1K-5.1
v-1,2,3

Pa3zHoypoBHEBEIE
3aaHus,

TECTOBBIE
3aJaHus,




JIETEPMUHALIUY.
JIunennas perpeccusi,
MOJIMHOMUAIbHAS
perpeccus.
[TepeoOyuenue u
perynsipuszanus,
rpeOHeBas perpeccus,
LASSO, Elastic Net.
JInnelHsle MOJETN IS
KJIacCU(UKAIIUH.
[TepuenTpoH,
JIOTHCTHYECKAas
perpeccus,
MMOJTHOCBSI3HBIC
HEUPOHHBIE CETH,
CTOXaCTUYECKUM
TPaAUEHTHBIN CIIyCK U
oOpatHoe
pacupoCTpaHEHHE
rpajueHTa.
Perynsipuzanms
JIMHEHUHBIX MOJIeIeH
KJIaCCU(UKAITUNH.

ITIK-5.1
B-1,2,3

IIpaKTHYeCKast
pabota Ne2

Tema 1.3.
Kiacrepusanus.
kmeans, k-means++,
DBSCAN,
arJioMepaTuBHas
KJIaCTepU3allUsl.
Metpuku OLIEHKH
KJIACTEpU3aALIHH.

[IK-5.1
3-1,2,3

[IK-5.1
v-1,2,3

[K-5.1
B-1,2,3

Pa3zHoypoBHEBbIE
3a7aHus,
TECTOBbIE
3a1aHus,

MpaKTUYECKast
paboTta Ne3

Tema 1.4.
AJITOPUTMBI,
OCHOBAHHBIE Ha
PUMEHEHUU
pEeLIAIMX JEPEBLEB.
Kpurepuu pazaenenus
y37a:
UH(OPMAITMOHHBIN
BBIUTPHILL, KPUTEPUU
JlxuHau. AHCAMOIH
pelaroInX JEPEBLEB:
CIIy4alHBbIN JIEC,
rpaJli€HTHBIN

[K-5.1
3-1,2,3

[K-5.1
v-1,2,3

[IK-5.1
B-1,2,3

Pa3znoypoBHeBbIE
3aJjaHus,

TECTOBBIE
3a1aHusd,

MpaKTHYCCKasI
pabota Ne4




OyCTHHT.

MeToz onopHbIX
BeKTOpOB. [IpsimMas u
oOparHas 3ajaya.

Onpenenenue
OTIOPHBIX BEKTOPOB.
S nepHslil TPIOK.
Paznen 2. Cuctemsl riry0oKkoro oOy4eHust
Temebr 2.1. 5 1IK-5.1 PasnoypoBHEBBIC
Hewponnsie cetu. 3123 3aJaHusl,
OyHKIUHU OMIHUOKH [K-5.1
HEUPOHHBIX CETEU U V-1,2,3 TECTOBEIC
oOydeHue ¢ 3aJjaHus,
MTOMOIIIEIO 0OPATHOTO gKlgé
pacrnpocTpaHeHUs - MpaKTH4eCKast
rpaauenTa. [lonarue pa6ora Ne5
03Tua U MOXMU.
Tema 2.2, 5 1K-5.1
PaGora ¢ 3123
U300PKEHUSIMU C K51
[OMOILBIO } V123
HEUPOHHBIX CETEH.
CBepTouHbIE [K-5.1
HEHPOHHBIE CETH. B-1,2,3
Onepanun CBEPTOK,
max-pooling.
[TommynsipHbie
apXUTEKTYpPbI
CBEPTOYHBIX
HEUPOHHBIX CETEH:
AlexNet, VGG,
Inception
(GoogLeNet),
ResNet.
Tpanchepnoe
oOy4JeHwue.
Tema 2.3. 5 1IK-5.1 Pa3noypoBHEBBIC
O6pa60TI<a TEKCTOB. 3-123 3aJaHus,
Paobort
e?f:CTigHHBIM TK-5-1
V-1,2,3 TECTOBBIC

A3BIKOM C OMOIUIBIO

. . 3a1aHus,
HEUPOHHBIX CETEH. I1K-5.1




Bektopubie B-1,2,3 MpaKTHIecKast

IPENCTaBICHUS IS pabota Ne6
TekcTa: word2vec,
skipgram, CBOW,

fasttext.
PexyppeHTtHbIE
HEHPOHHBIE CETH,
LSTM, GRU.
Tpanchopmepsi,
BERT, GPT.
Pa3zpnen 3. OOyueHue ¢ NoAKpENICHUEM
8. | Tema 3.1. IlonsiTHs 3) 1K-5.1 PaznoypoBHeBbIe
areHTa, Cpepl, 3-1,23 3aJaHus,
COCTOAHN, [K-5.1
ACUCTBUH 1 v-1,2,3 HpaKTHYECKas
Harpajibl. OyHKIMS paGota Ne7
IICHHOCTH I1K-5.1
cocrostaus (Value B-1,2,3

function) n YCTHBIH OIIpoC

(GyHKUHS KauecTBa
nevicteusi(Qfuntion).
OnruMuzanus
CTpaTEruu ¢
MOMOILBIO
MaKCUMU3alUN
(GyHKUMIA IEHHOCTH
U KauecTBa.
Q-o0yueHwue.
['mybokoe 00yueHue
C MOJKPEIIJIEHUEM.
Deep Q-Networks,
Actor-critic.

PA3JIEJI 2.
TEKYIIHMI KOHTPOJb MO JUCHUTLIAHE
«CI/ICTCMLI I/ICKYCCTBCHHOFO HHTECJIJIECKTa»

Tekymmil KOHTPOJb 3HAHUM  MUCIOJB3YETCA JUIA  ONEPAaTUBHOTO U
peryjasipHOr0  yopaBiieHMsl  y4eOHOM  NIeATEeNbHOCThIO (B TOM  4YHCIE
CaMOCTOSITENIbHOM paboToi) 00yUaroIXCs.

B ycrnoBusx OaniabHO-pPEHTHHIOBOM CHUCTEMBI KOHTPOJS  pe3yJbTaThl
TEKYIEr0 OLIEHWBAHUA OOYYalOLIErocsi HCIONB3YIOTCA Kak II0Ka3aTeidb €ro



TEKYLIEro peUTHHra. TeKylmuid KOHTPOJb YCIIEBAEMOCTH OCYILIECTBIISIETCS B
TEUEHHE CEeMeCTpa, B XOJ€ MOBCEIHEBHOIN yueOHOW paboThl M0 WHIMBUAYATbHON
WHHALMATUBE mpenojasaTtens. JlaHHBIM BHJA  KOHTPOJIA  CTUMYJHMPYET Yy
o0ydJaromerocss CTpeMJeHHEe K CHCTEMaTHYeCKOW CaMOCTOATENIbHOW paloTe o

HN3YUCHUIO NUCHUILIINHBI.

Taomuma 2.1

Pacnipenenenne 6aiiioB o BuAaM yueOHOU JeSTEIbHOCTH
(OGanmpHO-PEUTUHTOBASI CUCTEMA)

Bun 3ananuns
HanmenoBanmne 13 Bcero K3P CP (YO)
Pasnena/Temsl | [1p (P3) 3a (T3,Y0)
TEMy

P.1.T.1.1 7 9

P.1.T.1.2 8 9

P.1.T.1.3 8 > 9 ° °

P.1.T.14 8 9

P.2.T.2.1

P.2.T.2.2 8 5 H 5 5

P.2.T.2.3 10

P.3.T.3.1 5 13 5 5

Hroro: 1006 55 15 70 15 15

I13 — npakTryeckoe 3aHATHE;
[1P — npakTuyeckue padboThI,
T3 — TecToBbIC 3aaHNUS;

YO — yCTHBIN 0onpoc;

P3 — pa3sHoypoBHEBBIE 3a1aHU4;
K3P — kOHTpOJIb 3HAHUI 10 pa3aeny;
CP — camocTosTenbHas paboTa 00yyaromerocs.

2.1. PexomMeHganmuM 1O OUECHUBAHUIO TMPAKTHYECKHMX  PpadoT

o0yyarmmxcs

MakcuMajibHOe
KOJMYeCTBO 0aJJIOB¥

Kpurepuu

OTJINYHO

OOyuaronuiicsi  BBIMOJHWI ~ 3aJaHUE  TOJHOCTHIO
MPABWIBHO; JIOTHYHO, YETKO M SICHO WU3JIaraeT OTBETHI
Ha  [IOCTAaBJICHHBIE  BOIPOCHI; OTBET  HOCHUT
CaMOCTOSITEIIbHBIN Xapaxkrep, oOyyvaronuiics
BBITTOJTHUJI TIPAKTUYECKHE PAaOOTHI B ITOJIHOM 00BbEMe.




[Ipu BBIMOSHEHWM 3aMaHMs] OOYYAFOIIMIACS JOMYCTHI
OTJ/ICJIbHBIC HETOYHOCTH (HECYIICCTBEHHBIC OIIHNOKH);
OTBET OTJIMYAETCS MEHBIIEH OOCTOATEIBLHOCTEIO,
INIyOMHOM, 0OOCHOBAHHOCTBIO U IOJHOTOM; OJITHAKO
JONYIIICHHBIE  OIIMOKA  UCHPABIAIOTCA  CaMHUM
CTYAEHTOM TOCJ€E JOMNOJHUTEIBbHBIX  BOMPOCOB,
0oOy4JaroImMiiCs BBIMOJIHUI TpPaKTHYECKUEe pPabOTHl B
ITOJIHOM 00BEME.

Xopo1o

[Ipy BBIMOJHEHUM 3aJaHUS OOYYAIOIIMICS TOMYCTHI
HETOYHOCTH W  CYIISCTBEHHBIC  OINMOKH, TpH
apryMeHTalluu OTBETa CTYJEHT HE MPUMEHSET
VY 10BIETBOPUTETBLHO TEOPETUUYECKHUE 3HAHUS JIJIs1 OOBSICHEHUS JOMYIIEHHBIX
OIKOOK, B IIEJIOM OTBET OTIMYACTCS HU3KUM YPOBHEM
CaMOCTOSTCIIBHOCTH, oOyuarommics BBIITOJIHUII
MpaKTUYECKHUE pabOThI B TIOJITHOM 00BEME.

OOyuaronuiicss He BBINOJHWI 3a/laHUE; B OTBETE Ha
BOIIPOCHI CTYACHT JIOMYCKAET OIIMOKU B ONPEICICHUN
HeynoBneTBOpUTENBbHO | OCHOBHBIX TOHSITHH; OECHOPSIIOUYHO M HEYBEPEHHO
u3JIaraeT Marepuasl, OOYYaloIIMIiCS HE BBITTOIHUII
MPaKTUYECKHUE pabOThI B TIOJITHOM 00BEME.

* [Ipencrapieno B Tabmure 2.1.

THUIIOBBIE 3AJAHUA JJIA IPAKTUYECKHUX PABOT JJIAA
IHNPOBEPKH YPOBHA KOMIIETEHIIUA

Paznen 1. BBegeHue B HCKYCCTBEHHbII HHTEJJIEKT M OCHOBHbIE METO/AbI
MAIIMHHOI0 00y4eHus it padoThl ¢ TAOJUYHBIMU JAHHBIMU

Ilpaxkmuueckas paooma Nel

Meronbl pabotel ¢ Tabmuiamu B Python. Arperamms u Busyanuzaius
naHHbIX. [IpoBeeHNEe TEPBUYHOIO aHAIN3a JAHHBIX.

enu: u3zydenue meToa0B pabOThl ¢ maHHBIMU B Python u mpoBenenue
MEPBUYHOTO aHAJIA3A JIaHHBIX.

3amganue: 3arpysurte ngaraceT B pandas gatadpeiiMm. BriBenuTe OCHOBHBIC
napameTpbl gataceta. Omnpeaenurte, CKOJIbKO B JlaTaceTe CIIy4aeB OTCYTCTBHUSI
npusHakoB. Ompenenute, CKOJbKO TMPU3HAKOB SBISIOTCS KaTEeropuaibHBIMHU.
Busyanusupylite pacnpenesicHue MPU3HAKOB 10 KjaccaM. Buszyanusupyure
3aBUCUMOCTH MEXy IPU3HAKAMH.



Ilpakmuueckasa paboma Ne2

Hcnonb3oBaHne # CpaBHEHHE anropuTMoB Kiaccuduramuu: kNN,
pemiaronme AepeBbesi U UX aHCaMOJIH, TIOTUCTUYECKAsI PErpecCHs.

[enu: mpuMeHEHHUE U OLIEHKA aJITOPUTMOB KJIacCU(PHUKAIIUU.

3amanue: Pa3genure pataceT Ha OOy4aromuMid W BaJWAAMOHHBIN  C
coxpaHeHueM mnponopuuid kiaccoB. Kiaccuduumpyiite TOUKM M3 Jaracera c
nomompio anroput™MoB kNN, mormctuueckoir perpeccun, CART, cmydaitHOTO
neca, CatBoost. IlonOepute nyuime mnapaMeTpbl airOpUTMOB C TOMOUIBIO
BaNMUJAIIMOHHON BBIOOpKHU. CpaBHUTE BpeMsi pabOThl aJITOPUTMOB U 3aBUCUMOCTD
OT Npeao0pabOTKH TaHHBIX.

Ilpakmuueckaa paboma Ne3

Hcnonb30BaHue M OLEHKA aJrOpUTMOB perpeccuu. [lonbop onTumanbHbBIX
IapaMeTPOB PETPECCHH.

Llenu: n3ydeHue alropuTMOB PETPECCUN.

3ananue: [IpuMeHnTE METON TMHENHOW PETPECCUU I PELICHUS 3a/1a4d Ha
natacere. JloOaBbTe B JaraceT MNOJMHOMHUANbHBbIE MNpu3HaKu. JloOassiiTe
OpU3HAKKW I[IOKAa HE YBHUJWUTE NEpeoOydeHHE Ha BaJUMJALMOHHOM JlaTaceTe.
[Ipumenute rpebHeByro perpeccuto U LASSO, 4ToObl M30aBUTBCS  OT
nepeoOyydeHHUs.

Ilpaxkmuueckan paooma Ned

OnTuMu3alMoHHble 3a7auu U uxX pemieHus. [logbop rumepmapaMerpos
QITOPUTMA C MTOMOILBIO METOJIOB ONTUMHU3ALIUN

enu: u3ydyeHue aaropuTMOB PELICHUS ONITUMU3AIIMOHHBIX 3a4a4.

3amanue:

1. Ontumu3upyiiTe AJIMHY MapuIpyTa B 3aJadye KOMHUBOSDKEpPA C MOMOUIBIO
anmroputmoB  hill climb, omkura u reHetnueckoro anroputMa. BriBenute
MOJTYYMBIIHICS TyTh U €ro IJIMHY.

2. ONTUMU3NPYITE TUIIEpIIapaMeTphl AITOPUTMA MAITMHHOTO 00y4YeHus (Ha
BBHIOOp) C MOMOIIBIO CIy4ailHOTO TMOMCKA, MOMCKa MO pemieTke, anroputma hill
climb, reHeTU4EeCKOro ajJropuTma.

Paszgea 2. Cucremsl 1i1y00KOro o0y4eHus

Ilpaxmuueckaa paboma Ne5
Knaccudukanus nzo0paxenuii u tpanchepHoe o0OyueHue.
Lenu: wu3ydyeHue MeTOAOB TiayOokoro oOydeHus i paboTel  C
HU300paKEHUSIMHU.



3amanue: 3arpy3ure JaTaceT M CO3JaiTe UTepaTop Ui MOCIHN TIyOOKOTO
oOyueHnus. 3arpy3ute npenoodydeHHyro Ha ImageNet cBeprounyio ceth (AlexNet,
VGG umu ResNet) u go6aseTe k backbone momHOCBS3HBIN coi A 00y4YeHUS.
OOyunte HelipoHHYIO ceTh Ha ImageNet, Bu3yanm3upoBaB rpaduk QyHKIHH
nmoTepb Ha oOydwaromed ¥ BadWJAMOHHOW BBIOOpKe. Peammsyiite Momxynb
NPUMEHEHUs HEHPOHHOW CeTH K JaHHBIM, MPOBEPhTE KAYEeCTBO OOYy4YEHHUS Ha
TECTOBOM BBIOOPKE.

Ilpaxmuueckaa paboma Neb
Pabota ¢ TekcTamMu ¥ UX BEKTOPHBIMU MPECTABICHUSMHU.
Lenu: nzydyeHue mojieseii BEKTOPHOTO MPEJCTABICHUS TEKCTOB.
3amanue: Ckauaiite mpenoOydeHHBIC BekTopa s cioBaps. C MOMOIIBIO
naroboro kinaccupukaropa wMammHHOro oOyuenus (KNN, SVM, CatBoost)
KiaccupuuupyiTe TEKCThl M3 JaraceTa IO CYMME BEKTOPOB  CJIOB.
Knaccudumupyiite Texkctsl ¢ momonisio LSTM cetu.

Pa3znen 3. O0y4eHne ¢ moakpenjieHueM

Ilpaxkmuueckaa paooma Ne7
[Tpumenenne Q-Networks miis pemeHus MPOCTHIX OKPYKCHHIA.
[enu: n3ydyeHue nmpuMeHEHUs] OOy4YEHUs C MOJAKPEIUVICHUEM IS PEIICHUI
3a/1a4 KOHTPOJISL.
3aganue: OOyuyuTe TMPOCTYIO TMOJHOCBSI3HYIO Q-ceTb Mg pEIICHHS
okpyxenus LunarLander.

2.2. PekoMeHAAUMH MO OLEHMBAHUI0O KOHTPOJISI 3HAHMH MO pasjaerry
AUCHUIINHBI 00y4YAK0IUXCSA

2.2.1. KonTtpons 3HaHui mno paszaenaM |-2 OUCUUIUIMHBI MPOBOAUTCA B
dbopme TecTUpOBaHUSL.

B 3aBepmieHuM HM3y4YE€HHS KaXJIOro pasjaeia JUCIUIUIMHBI  MOXKET
MPOBOAUTLCA TECTUPOBAHHME (KOHTPOJb 3HAHUW IO pasleny, pyOeKHBIM
KOHTPOJIb).

Kpumepuu oyenusanus. YpoBeHb BBITIOJHEHUS TEKYIIUX TECTOBBIX 3aIaHUMN
OllCHMBaeTCsI B OamiaXx. MakKcHMMalbHOE KOJIMYECTBO OaJUIOB IO TECTOBBIM
3QTAaHUSIM OIPEACIISACTCS MPEIoAaBaTelIsIiM 1 IIpeACcTaBiIeHo B Tabauie 2.1.

TecToBble 3a1aHus TIPEACTABICHBI B BUJI€ OLIEHOYHBIX CPEJICTB U B MOJHOM
o0beMe TpeICTaBlIeHbl B OaHKE TECTOBBIX 3aJlaHUM B 2JIEKTPOHHOM Buje. B gone
OIICHOYHBIX CPEJCTB MPEICTABICHBI TUIIOBHIC TECTOBBIC 3aJaHus, pa3paboTaHHBIC
JUISL U3YUYEHUs TUCITUTIIUHBI «CHUCTEMBI UCKYCCTBEHHOTO MHTEIIICKTAY.



THUIIOBBIE TECTOBBIE 3AJIAHUA JJIAA ITPOBEPKU YPOBHS
COPOPMUPOBAHHOCTHU KOMIIETEHIINU

Pa3znen 1. BBegeHue B HCKYCCTBEHHbII MHTEJJIEKT M OCHOBHbIE METO/bI
MAIIMHHOTO 00y4YeHUs I PA00ThI ¢ TAOJIMYHBIMU JAHHBIMHU

1. Kro B 50-¢ rompt XX Beka co031all MaTeMaTHYECKYIO MOJIEIb
(YHKIIMOHUPOBAHUS CETEH HEPB- HBIX KJIETOK KHBOTO OpraHu3Ma?
a) Anan TweropuHr
0) ®psuk PozentOnaTT
B) UBan IlaBnoB
r) bunn [eittc
2. Yactp METOJOB HWCKYCCTBEHHOTO  HWHTEJUICKTa, O3HAJaromias
U3BJICUCHNE 3HAHUM U3 JTAHHBIX:
a) Data Science
0) CraTtucTuka
B) Data Mining
r) Big data
3. Haxatumem Kakux KIaBHII MOXXHO 100aBUTH g4eirku B Notebook
Jupyter (Bo3mosxHo 6oJiee 0JTHOTO MPaBUILHOTO OTBETA)?
a)M
0) A
B) Y
r)C
n) B
4.  SI3bIKM IPOrPaMMHUPOBAHHSI, KOTOPbIE OTHOCATCS K
00BEKTHOOPUEHTHPOBAHHOM Mapagurme (Bo3moxkHo 0osiee 0HOTO MPaBUILHOTO
OTBETA):
a) Python
0) Haskell
B) C#
r)C
5. Ko sBnsercs co3maresem s3pika Python?
a) I'Buno Ban Poccym
6) Mapk Llykep6epr
B) [lennuc Putumn
r) Tomac Kypu
6. UYwucro ¢ miaBaromiei Toukoi 0003HaAYAETCS:
a) list
0) bool



B) int
r) float
7. S=list('12345") C momompto ¢dynkiuu list() cozmaercs:
a) MHO>XeCTBO
6) Koprex
B) Criucok
r) CioBapb
8. Kakum OyzaeTt pe3yibTar:

In [1]: |a={1, 2, 3}
a.intersection_update({1, 5})
print(a)

a) {1}

0) (2, 3,5}

B) (1,2, 3,5}

r)(1,1,2,3,5}
9. ®ynknus tuple() npuMeHseTCs A

a) OUHCTKH KOpTEkKa

0) OuncTKa CrucKa

B) Co31anHusl mycTOro KOpTexka

r) JloGaBiieHust s35ieMeHTa B KOHEIl CITMCKa

10. Kakoe HazHaueHune QyHKIMN cCOOpaHHBIX B MoayIe random?
a) O0paboTKa CTAaTUCTUYECKUX JTAHHBIX

0) MareMaTtuyeckue pacyeTsbl

B) PaboTa ¢ 6a3aMu TaHHBIX

r) ['enepanus cirydaifHbIX Yncen

11. Kako#t maccwB ObUI Cr€HEPUPOBAH MPH BBIMOJHEHUH WHCTPYKIIMH

data=np.linspace(10, 18, 5)?

a)[10.,12., 14., 16., 18.]

0)[10., 15.]

B) [10., 18., 5]

r) [10, 15]

12. bein co3maH AByMepHBIH MaccuB mas. Kakod pesymbrar OyaeT

BBIBEJICH B KOHCOJIb IPU BbI- MOJTHEHUU MHCTPYKIMHK print(mas[3, 3]):

mas=np.array([[-8, 3, 10],
[10, 2, @],
[7, 17, 4]])

print(mas[3, 3])

a) 4

6)-8

B) 0

r) byner BoiBenena ommodka



13. bwin co3man aByMmepHbli MaccuB mas. Kakol pesynbrar OyaeT
BBIBEJICH B KOHCOJIb IIPU BbI IOJIHEHUU MHCTPYKLMH print(mas[3, 3]):

mas=np.array([[-8,
10,
7, A
)

—ir—

print(mas[3, 3

a) -8

0) Byner BriBeieHa OMIMOKa

B) 0

r)4

14. IllaxMaTHBIH CYIIEPKOMITBIOTEDP, KOTOPBIM BBIMTPA MaTd y YeMITHOHA
mupa no maxmaram ['appu Kacnaposa:

a) AlphaGo

0) dyraky

B) Deep Blue

r) JlomoHOCOB-2

15. C momormipi0 Kakoro CHMBOJIA MOYKHO CO37aTh 3aroJIOBOK Ha SI3BIKE
pa3merku Markdown?

a)*

0) #

B) %

r &

16. Kaxkue Tern UCIonb3yIOTCS IS CO3/IaHUs JKUPHOTO MprudTa Ha S3BIKE
pasmetrkn HTML?

a) <I>...</I>

6) <P>...</P>

B) <SUB>...</SUB>

r) <B>...</B>

17. Kakoii cMMBOJ HCHOJB3yeTcs s Habopa (GOpMyJabl ¢ ITOMOIIBIO
LaTeX B Notebook Jupyter?

a)$

0) %

B) //

r) &

18. Kaxkue BapuaHThl IMEH MEPEMEHHBIX 10mycTUMbI B Python?
a) x1

0) k&

B) main

r) 1x

1) new_TepeMeHHast



19. C nomompio KakoW ornepanuu HaJl ABYMsI LEIbIMH YWCIAMU MOKHO
MOJIYYUTh OCTATOK
a) %
0)/
B) //
r) *
20. IlycTe mepeMeHHOW a MPHUCBOEHO 3HaueHue 5, T. €. a = 5. Kakwue
oriepaluu BO3MOXKHbBI?
a) at+=1
0) a/*=3
B) a=a+1l
r) all=2
21. Jns gero mpuMensieTcst GyHKIHs inpoot()?
a) Jlna onpeieneHus TUIa TaHHbIX
0) Jlns1 Bo3BeieHUsI Ynclia B CTEIICHb
B) /1711 BRIBO/IA TAHHBIX B KOHCOJIb
r) [l1st BBO/Ia TAaHHBIX C KJIABUATYPHI
22. Kakue omepaTopbl HUCIOJB3YIOTCS I PEAM3alUU  ITUKIUYECKUX
aNrOpUTMOB?
a) for
0) while
B) elif
r) switch
23. C=(1,2,3,4,5). Bo3M0XHO 711 B JAHHOM KOPTEXKE 3aMCHUTH 5 Ha 67
a) Her
0) Ja

Pazgea 2. Cucremsl ri1y00KOro o0y4eHus

1. B mMammHHOM O00y4eHHH JaHHBIC JACIIATCS Ha:

a) O0yuaronyro u o0y4aeMyro BBIOOPKY

0) bonpinyto u manyio

B) OCHOBHYIO U HEOCHOBHYIO

r) OOy4aroIyo 1 TECTOBYIO BHIOOPKY

2. Kak wnaspiBaeTcs Meroa moiydeHuss KOI(P(OUIIMEHTOB ypaBHEHUS
perpeccuu, Ipxu KOTOPOM MHHUMHU3HPYIOTCS KBaAPAThI OIMTHOOK?

a) MeToa MaKCHMaJTbHOTO TIPaBAOIIOA00MS

0) Metox MUHUMH3AIIUN CPETHEH KBAIPATHUECKOU OITMOKHN

B) MeTo MUHUMU3AIUU MOAYJIEH OITHOOK

r) MeToa HauMEHBIINX KBAJpaTOB



3. B HelpoHHOW ceTU BBIYUCIUTENbHAS €AMHHIA, KOTOpas MOJTy4yaeT
uH(popMaIuIo, MPOU3BOAUT HaJ HEW MNPOCThIE BBIYMCICHUS W TEpPEAacT ee
TANTBIIIE:

a) 'pagueHt

0) Helipon

B) AKCOH

r) Cunarc

4. Kakoil  anropuTM = HCHOOJB3YeTCS B METOAE€  0OpaTHOro
pacnpocTpaHeHus OMMOOK JIsl MTOMCKa MUHUMYyMa?

a) Meroz nuxotoMuu

0) Anroputm JleiikcTphl

B) MeTo/1 HAMMEHBIIIMX KBAJIpaTOB

r) 'panueHTHBIN ciyCcK

5. Kak Ha3pIBaeTcs o7HA UTEpaIs B MPOIecce 00yUSHUS, BKITFOYAIOIIas
MPEABIBICHUE BCEX TPUMEPOB U3 00YYAIOIIETO MHOXKECTBA?

a) Dnoxa

0) Ilaker

B) Cet

r) Munumnaker

6. UroObl MOIKIIOYUTH OHOIMOTEKY HEOOXOIWMO HCIOJIb30BATh
KITFOUEBOE CJIOBO:

a) import

0) is

B) from

r) install

7. ns co3manusi PyHKIIMU UCTIONIB3YETCS KITFOYEBOE CIIOBO

a) func

0) lambda

B) class

r) def

8. Kakoii MeToa UCTIONB3YETCS TP CO3/IaHUU CIIOBApPS?

a) dict()

0) tupe()

B) list()

r) set()

9. Kakyro onepatiito MOKHO BBITIOJIHUTH C TIOMOIIBbIO MeTo/1a union()?

a) CuMmeTpu4Hasi pa3HOCTh

0) O0benuHeHNE

B) [lepeceuenue

r) JononHenue



10. Kaks dyHKIMsS U3 OMOIMOTEKH NUMPY CIYXKUT JJIsI YMHOKEHHUSI IBYX
Matpuir?

a) det()

0) dot()

B) len()

r) mult()

11. Kakoil Tun naHHBIX B OuONMOTEeKe pandas mpeacTaBisieT coOoi
MPOUH/IEKCUPOBAHHBI MHOT'O MEPHBI MacCUB?

a) DataFrame

0) list

B) Series

r) Array

12. Kakue Qynkmmuu u3 6ubnauorexku matplotlib ciyxar mist moctpoeHus
rpaduka

a) figure()

0) hist()

B) plot()

r) func()

13. Jlns gero coyxut Qyukmus head n3 6ubnmorexu pandas?

a) JIns mojcyeTa yucia cTojI00B U CTPOK TaOIUIIBI

0) Jlnst BbIBOJIA JTFOOBIX MATH CTPOK TAOIHIIBI

B) JIJ1s BBIBOJIA TIOCTICHUX IISITH CTPOK TAOJIAIIBI

r) 17151 BBIBOJT IEPBBIX MSATH CTPOK TAOIUIIBI

14. C nomoupto kakod (yHkuu u3 Oubnrorekun matplotlib MoxHO
COXpaHUTh PUCYHOK C Tpadu kom?

a) save()

6) fig)

B) show()

r) savefig()

15. B  kakom [uama3oHe 3HAuYe€HUM uU3MeHsAeTcs K03 UIIUEHT
JieTepMUHAIUN?

a) [-1; 1]

0) [0, 1]

B) [0, +o0]

r) [o0; +o0]

16. Kakue mokaszaTenu MCHOJB3YIOTCS ISl OLIEHKH KauyecTBa JIMHEHHOU
Monaenn?

a) Koadduutient nerepmunaiium

0) Koaddumuent aucroit perpeccun

B) Root Mean Squared Error



r) Mean Absolute Error

17. Kakue 3Ha4eHHUS MOXKET IPUHUMATH KO PUITMEHT Koppesiuu?

a) 1,2

0)—0,9

B) 0

18. bubnuoTteka, KOTOpas MpeaHa3HaueHa AJIs MAIIMHHOTO O0YYEeHHUS:

a) random

0) sklearn

B) pandas

r) numpy

19. C nmnomomipl0 KakMx TOKa3aTeled MOXKHO BBISIBUTH HaJIHune
B3aMMOCBSI3M MEX]y IBYMs CITy4ail HBIMU BeTUYMHAMU?

a) ucnepcus

0) Koadpuument xoppensiuun

B) KoBapuanus

r) CpenHee KBaApaTUIECKOE OTKIOHEHHUE

20. BriOepute BepHble yTBepxkaeHuss (Bo3moxkHo Oosiee ojHOTO
IPABUJIBHOTO OTBETA):

a) Ilepuentpon Po3enbsarra — 370 npuMep HEHPOHHOM CETH C YUUTEIEM

0) HelipoHHble ceTH MOXKHO IPUMEHSATDH TOJIBKO JJIsl PELEHUs 3a1a4
MIPOTHO3UPOBAHMUSL.

B) HelipoHbl coequHSIOTCS CUHANCaMU TOJIBKO C TEMU HEWpPOHAMH,

KOTOpBIE€ HAXOASATCS B OJHOM CJI0€

r) Bec cunanca — 310 uncio B quanasone [—1; +1]

21. Kakwue Tumbl HEHpOHOB MOTYT OBbITh B nieprientpone Pozenbnarra?

a) HopmupoBanHbie

0) OTKpbIThIE

B) BxoaHbie

r) CKpBITBIE

22. Kakue QyHKIMH U3 IEPEUUCICHHBIX HUKE MPUMEHSIIOTCS B Ka4eCTBE
GyHKINNA aKTUBAIIMY B HEHPOHHBIX CETIX?

a) Curmousa

0) Curaym

B) Jlorapudmudeckas QyHKIus

r) DKCIIOHEHTA

1) [TonrHOM BTOpPOM CTETIEHU

23. Kakas Oubnuoreka wucnonb3dyercss s pabOThl C HEHPOHHBIMU
ceramu’?

a) keras

0) numpy



B) matplotlib

r) seaborn

24. Kakoil mokaszaTeslb UCHOJB3YETCs JIJIsl OLEHKHA KauyecTBa HEMPOHHOMN
CEeTH B 3ajJiaye KiaccupuKaim?

a) Root Mean Squared Error

0) Koappuruent nerepmunanym

B) accuracy

r) Mean Squared Error

2.2.2. KouTpoab 3HaHuil o pasfeny 3 AUCHUIUIMHBI TPOBOAUTCS B opMe
YCTHOTO OITpoca.

Kpurtepumn onieHkwu.

Ouyenka «OomauuHo» CTaBUTCS, €CIIU 00yUYarOITUNCS:

1) mMOJNHO M apryMEHTHPOBAHO OTBEYAET IO COACPIKAHUIO BOMPOCA;

2) oOHapyXHBaeT MOHMMAaHUE MaTepHayia, MOXXET OOOCHOBaTh CBOH
CYXKIEHUS, TPUMEHUTh 3HAHUS Ha MTPAKTHUKE, PUBECTH HEOOXOIUMBIC IPUMEPHI;

3) wu3naraeT MaTepUall MOCICIOBATEIBHO U TPABUIBHO, C COOJIIOICHHEM
HUCTOPUYECKON U XPOHOJOTHUUECKOHN MOCIEI0BaTEILHOCTH.

Ouyenka «xopouwto» — CTaBUTCS, €CIM OOYYArONIUICS JaeT OTBET,
YIOBJIETBOPSIONIMN TEM K€ TPEOOBAHUSAM, YTO U JJISl OILCHKU «OTIUYHOY», HO
JIOMyCKaeT OJIHY-/IBE OIIMOKHU, KOTOPHIE CaM K€ HUCIIPABJISET.

Ouyenka «y0oeiemeopumenbHo» — CTaBUTCSA, €CIM OO0yYaroIuics
OOHapyXUBaeT 3HAHUE W MOHUMAHUE OCHOBHBIX IMOJOXKCHUN TAHHOTO 3aJlaHMsl,
HO:

1) wu3maraer Marepual HEMOJHO W JIONYCKaeT HETOYHOCTH B
onpeieSICHUH MOHITUN Uiu (GOPMYJIMPOBKE MTPABUIL

2) He yMeeT AOCTAaTOYHO MIYyOOKO M JI0Ka3aTelbHO O00OCHOBaTh CBOU
CY>KJIEHUS U TIPUBECTU CBOU TIPUMEDHI;

3) wu3maraeT MaTepuas HEMOCIeI0BATSIbHO U JOITYCKAET OIITHOKH.

THUITOBBIE BOITPOCHI JJIs1 IPOBEPKH YPOBHSA
COOPMUPOBAHHOCTHU KOMIIETEHIINN

Koumponupyemuwie pazoenvt | Bonpocwl 0712 no02omosKku K uHOUBUOYATIbHOMY
(memwt) oucuyuniunvl YCHIHOMY ORPOCY RO MemMam OUCUUNTUHDBL

Paznen 3. O0ydeHue ¢ moAKperiCHuEM

Tema 3.1. IlousTus arenra, 1. Tlonsatus: areHt, cpena, COCTOSTHUE, ICHCTBUE,
Cpellbl, COCTOSIHUSA, IEUCTBUN U Harpaja.

Harpajpl. OyHKIHs HCHHOCTH | 2 dyHKIMs [IEHHOCTH COCTOSHUS.
coctosiHus (Value function) u




(Qfuntion).
OnTuMu3zanus CTpaTeruu ¢
MOMOIIbI0 MAaKCUMU3AIUU

Q-o6yuenue. ['myGokoe

Deep Q-Networks,
Actor-critic.

GyHKIIHS Ka4ecTBa ICUCTBUS

(GYHKIMI [IGHHOCTH U KayecTBa.

00y4YeHUE C MOAKPETIICHUEM.

3. OYHKIMS KaueCcTBa JCHCTBUSL.

4. OnTuMu3anms CTPaTEruy ¢ MOMOIIBIO
MaKCUMU3aluu (QYHKITUH [ICHHOCTH W KauecTBa.
5. Q-o0yuenwue.

6. I'mybokoe oOydeHHE C TOAKPEIIICHUEM.

7. Cetb Deep Q-Networks.

8. ACHHXpOHHBIN anropuT™ Actor-Critic.

THUITIOBBIE BOITPOCHI JIUVIAA CAMOIIOATI'OTOBKHA
JJISA ITPOBEPKH YPOBHSA COOPMUPOBAHHOCTHU KOMIIETEHIIMHN

Koumponupyemvie
pazoenvt (memut)
OUCUUNIUHDBL

Bonpocwt 0151 noozomosku K uHOUGUOYATbHOMY
YCHIHOMY ORPOCY RO MeMAM OUCUUNTUHDL

Paznen 1. BBeneHne B MCKYCCTBEHHBIN MHTEIJIEKT K OCHOBHBIE METO/IbI MAIIMHHOTO
0o0yueHus 1Jis1 paboThl ¢ TAOIMYHBIMU JAHHBIMU

Tema 1.1. OcHOBHEIE 3a1aUu
CUCTEM HCKYCCTBEHHOT'O
MHTEJJIEKTA.
Knaccudukanus,
KJIACTEpU3alIUsl, PETPECCUSL.
Turbl MallIMHHOTO OOYYEHUS:
C yuuTenem, 0e3 yuuTes, ¢
YaCTUYHBIM MTPUBJICUCHUEM
yauressi, 00y4eHue ¢
MOAKPEIJICHUEM.
Knaccuduxanus Ha npumepe
anroputMa komkanmmx
coceneit (kNN). Merpuku
OLICHKU KJacCU(UKaIU:
MOJIHOTA, TOYHOCTh, F1, ROC,
AUC.

BammmanmonHast u TecToBas
BBIOOpKA.

Kpocc-pammanus. PaGoTa ¢
KaTeropuaibHBIMU
pU3HAKaMHU.

Tema 1.2. Perpeccus.
MeTpuKHU OLIEHKH PETPECCUM:

1. OcHoBHBIC 3agadyn  CHUCTCM HCKYCCTBCHHOI'O
HHTCIIJICKTA.

2. Krnaccudukanus, Kiactepusalus, perpeccusl.
Tunel MammMHHOrO O0O0y4YeHUs: C yduTelneMm, Oe3
YyUUTENs, C YaCTUYHBIM MPHUBJICYCHUEM YUUTEI,
o0y4eHHe C MOJAKPEIUICHUEM.

3. Knaccudukamuss Ha mnpumepe anroputma k-
ommkaimmx cocenet (KNN).

4. Perpeccus. Merpuku onenku perpeccun: MSE,
MAE, R* — k03 bUILHEHT IeTepMUHALIHH.

5. JluneitHas perpeccus, MOJIMTHOMHUAJIbHAS
perpeccus.

6. IlepeoOyuenue wu perymspusainus, rpeOHeBas
perpeccus, LASSO, Elastic Net.

7. Jluneitnple  MoAenu IS KJIaccUPUKAIUU.
[TeprienTpoH, JIOTUCTUYECKAS perpeccus,

MOJIHOCBSI3HBIE HEHMPOHHBIE CETH, CTOXACTUYECKUU
TPaIMEHTHBIN CITYCK M 0OpaTHOE pacmpocTpaHEHUE
rpajueHTa.

8. Perynspuzamus
KJ1accu(pUKauuu.
9. Knacrepuzanus. k-means, k-means++,

JIMHEWUHBIX MOJEJIEN




MSE, MAE, R*kosddumaent
nerepmuHanuu. Jlnneiinas
perpeccusi, MOIMHOMUAJIbHAS
perpeccusi. [lepeoOyuenue u
peryisipusanus, rpeOHeBast
perpeccusi, LASSO, Elastic
Net.

JInnelHsle MOJEITN IS
KJ1accu(uKaImm.
[IepuenTtpoH, JorucTuyecKas
perpeccusi, MOJIHOCBA3HbIE
HEUPOHHBIE CETH,
CTOXACTUYECKUN
TPaAUEHTHBIN CIIyCK U
oOpaTHOE pacipocTpaHEeHUE
rpaaueHTa. Perynsapuzanus
JIMHEWHBIX MOJIEJIEN
KJ1accu(uKanuum.

Tema 1.3. Knactepuzamnus. k-
means, k-means++,
DBSCAN, arnomepaTuBHas
KJactepusaius. MeTpuku
OIICHKH KJIACTEPHU3aIINH.

Tema 1.4. Anroputw™msl,
OCHOBAHHbIE HA TPUMECHEHUU
peLIaoIINX JEPEBLEB.
Kpurepun pasnenenus ysna:
uHGOPMAITMOHHBIN
BBIUTPBIL, KpUTEPUH [[KHUHMU.
AHcCamMOJI pelarmx
JIEPEBBEB: CIy4YalHbIN JIeC,
rpaJMeHTHBIN OYCTHUHT.
MeTton ONOpPHBIX BEKTOPOB.
[Ipsimast u obpaTHas 3amaya.
Onpenenenue OMOPHBIX
BEKTOPOB.

SnepHsbIii TPIOK.

DBSCAN, arnomepaTtuBHas Ki1acTepu3alusl.

10. MeTpuKH OIICHKH KJIaCTEepU3aIUH.

11. AnropuTmbl, OCHOBaHHbIE HA IPUMEHEHUU
peIIaonuX 1ePEBbEB.

12. Kputepuu pazneneHus y3ia: “HGOPMaIlMOHHbBIN
BBINTPBILI, KpuTepud [[xuHu.

13. AHcaMOiH pemamux 1epeBbEeB: CIyIaiHbIHI
Jlec, TPaJueHTHbII OyCTHUHT.

14. Meton onopHbIX BeKTOpOB. IIpsimas u oOpaTHas
3ajaya.

15. OnpeneneHne onOPHBIX BEKTOPOB. S nepHbIN
TPIOK.

Paznen 2.

Cuctembl TiTyOOKOTO 00yUYEHUS

Tewma 2.1. HeiipoHHbIe ceTH.
OYHKITUN OTHUOKH

1. Heitponnslie cetn. @yHKIIMH OIIHUOKU
HEUPOHHBIX CETEH.




HEUPOHHBIX CETEN U
00y4eHHE C MOMOUIBIO
00paTHOTO paclpOCTPAHECHHUS
rpaauenTa. [lonsitue 63T4ya u
AIIOXH.

Tewma 2.2. Pabora ¢
HU300PKEHUSIMH C TIOMOTIIHIO
HEUPOHHBIX CETEM.
CBepTouHble HEHPOHHBIE
cetu. Onepannn CBEpTOK,
max-pooling.

[TonynsipHBIE apXUTEKTYPHI
CBEPTOYHBIX HEHPOHHBIX
cereii: AlexNet, VGG,
Inception

(GoogLeNet), ResNet.
Tpancdepnoe oOyueHue.

Tema 2.3. O6paboTtka
TekcToB. PaboTa ¢
€CTECTBEHHBIM

SI3bIKOM C ITOMOIIBIO
HEUPOHHBIX CETEH.
BekTopHbIe nipeicTaBaeHus
U1 TekcTa: word2vec,
skipgram, CBOW, fasttext.
PexyppeHTHBIE HEMPOHHBIE
cetu, LSTM, GRU.
Tpancdopmepsi,

BERT, GPT.

2. O0y4eHue ¢ MOMOIIBI0 0OPAaTHOTO
pacipocTpaHeHUs TPaJUCHTA.

3. [lonsaTue 63T9a U AMOXHU.

4. Pabota ¢ n300paKEHUAMH C TIOMOIIBIO
HEUPOHHBIX CETEM.

5. CBepToUHbIC HEUPOHHBIC CETH.

6. Oneparuu cBepTOK, max-pooling.

7. llomynsipHbIE apXUTEKTYPHI CBEPTOYHBIX
Heliponnsix cereit: AlexNet, VGG, Inception
(GoogLeNet), ResNet.

8. TpancdepHoe obyueHue.

9. O6paboTka TekcToB. PaboTa ¢ ecTecTBEHHBIM
SI3BIKOM C TIOMOIIIbIO HEHPOHHBIX CETEH.

10. BekrtopHble NpeACcTaBIeHUs AJIs TEKCTA!
word2vec, skipgram, CBOW, fasttext.
Pexyppentnsie Heliponnsle cetn, LSTM, GRU.

11. Tpancpopmepsr, BERT, GPT.

Paznen 3. OOy4denue ¢ moAgKperieHuEM

Tema 3.1. [onsarus
areHTa, CpeJibl, COCTOSAHUS,
JICICTBUI U HArpaJibl.
OyHKIMA [IEHHOCTH
coctosiHus (Value
function) u hyHKIHS
KauecTBa JICUCTBUA
(Qfuntion).
OntuMuzanms cTpaTeruu
C IOMOIIBIO
MaKCUMM3aluK QyHKIIUI
IICHHOCTH ¥ Ka4eCTBa.

1. MapkoBckue ciiy4aitHbI€ POIIECCHI.
2. lleniu Mapxosa.

3. YpaBuenue bennmana.

4. AAropuTMBI I1yOOKOTr0 0Oy4eHHUs C
MOJIKPEIICHUEM.

5. Q — asropuT™MBbI O0yYEHUS.




QoOyuenue.

['myGoxoe oOyuenue ¢
noakperieHueM. Deep Q-
Networks, Actor-critic.

2.3. PeKOMeHI[aIII/II/I Mmoo OINCHUBAHMIO Pa3HOYPOBHEBLIX 33H3HHVI

00y4JaImmnxcs
MakcumajibHoOe
. Kpurtepuu
KOJIN4€eCTBO 0a/1JI0B
BricTapisiercs o0ydaromeMycsi: eCiu BBIMOJIHEHBI BCE
0 MYHKTHI pabOThl CaMOCTOSITENIbHO, 0€3 OMMOO0K, ecliu
TIAUIHO .
MIPEIIOKEH 00JIee PAMOHABHBIN aJTOPUTM PEIICHUS
3aJlayi.
BricTaBisercs 00yqaromeMycs: €Clii CaMOCTOSTETHHO
X BBITIOJIHEHBI  BCE€ IMYHKTHl  paOOThl, JIOMYIICHBI
OpOIII0
P HE3HAYUTEIbHBIE OIIMOKH, €CIU MPEeIJIoKeH Ooiee
paIMOHAIBHBIN ATOPUTM PEIICHUS 3aaqH.
BricTaBisercs 00yqaronemMycsi: €Cii CaMOCTOATEIIEHO
Y 10BJIETBOPUTEITHHO (WM ¢ TIOMOIIBI0 TIPETOoAaBaTess) BBHITIOJHEHBI BCE
MYHKTHI pabOThl, AOMYIIEHBI TPyObIe OMIMOKH.
BricTaBnsercs oOydaromeMycs: €Clii C TTOMOIIBIO
HeynoBneTBOpUTENBbHO | IpemojjaBaTesisi BHIIIOJHEHBI HE BCE MYHKTHI PabOTHI,
JOMYLIEHBI TPyObIe OLUTUOKU.

* [Ipencrasneno B Tadbnuue 2.1.

3AJAHMSA JJIA ITPOBEPKHX YPOBHA COOPMUPOBAHHOCTH

KOMIIETEHIIMHN

Pa3znen 1. BBegeHue B HCKYCCTBEHHbII MHTEJIEKT M OCHOBHbIE METO/bI
MAIIMHHOI0 00y4YeHHsI JJIs padoThl ¢ TAOJUYHBIMHU JAHHBIMU

Bapuant 1. B Tabnuiie npuBeaeHsl 1aHHbIE 0 KBapTHpax mo Bonrorpaackoi

o0JactTu
Ilena, ThIC. pYO. IInomans, M’ Kunas noomans, M’
2300 442 27,2
2700 61 33
2900 57 24
4350 68 39,2
2190 52 34
2150 36 18
1980 47 31,7




Ha ocHoBe pgaHHOM TabnMibl CO34aTh CJIOBapb, KOTOPBIA 3aTeEM
npeodpazoBath B DataFrame. Haiitm mMakcuMasnbHbIe 3HAYEHUS MO KaXIOMY
MOKAa3aTelll0, CPeAHEe U MEIUAHHOE 3HaueHHe Iomaad. OnpenenuTs 4HCIIo
KBapTHUp, Y KOTOPBIX MIIOMIa1b Oosbiie 50 M,

[TocTtpouTs rpadmKk 3aBUCUMOCTH CTOMMOCTH KBAapTUPBHI OT IUIOIIAIA
KBapTHUPBL.

Bapuant 2. B Talbnume mnpuBeneHbl JaHHBIE O KBapTHpax IO
Bonrorpanckoii o6mactu

Ilena, TrIC. pYO. Ilnouanp, M° JKutast mwiommazp, M°
2300 44,2 21,2
2700 61 33
2900 57 24
4350 68 39,2
2190 52 34
2150 36 18
1980 47 31,7

Ha ocHoBe paHHOW TaOmMibl CcO34aTh CJIOBapb, KOTOPBIM 3aTeM
npeodpazoBath B DataFrame. HaiiTu MuHUManbHBIE 3HAYEHUS MO KaXIOMY
IIOKA3aTelll0, CPEAHEe W MEAUAHHOE 3HadyeHHe Iuomaau. OnpenenuTs 4HciIo
KBapTHUP, Y KOTOPBIX XKuJjas mromans Mmenbie 40 M.

[loctpouth rpapuk 3aBUCUMOCTH CTOMMOCTH KBapTUPbl OT IUIOIIAIU
KBapTHUPBI.

Bapuantr 3. B Tabnuue mnpuBeAeHbl JaHHbBIE O KBapTUpax IO
Bonrorpanckoii o6mactu

Ilena, TrIC. pYO. Ilnouans, M° JKutast mwiomazp, M°
2300 44,2 27,2
2700 61 33
2900 57 24
4350 68 39,2
2190 52 34
2150 36 18
1980 47 31,7

Ha ocHoBe pmanHO# TaOmuIBl co34aTh CIIOBAapb, KOTOPBIM 3aTeM
npeoOpazoBath B DataFrame.
HailTu MuUHHManpHbIE 3HAYEHUS MO KAKIOMY MOKA3aTENI0, CPEIHEE U
MEIMaHHOE 3HAYCHUS KWIOW 1iomaan. OnpeaenuTs YUCao KBapTUP, Y KOTOPBIX
[IEHA HE MPEBBINIAET 2 MJTH. PYO.



[TocTtpouts rpaduk 3aBUCUMOCTH CTOMMOCTH KBapTUPbl OT >KUJIOU
IJIOIIAAN KBAPTHUPBHI.

Paszpnes 2. Cucremsl ri1y00Koro o0y4eHust

3ananue 1. [logcuuraiite pe3ynbTarT HEUPOHHOW CETHU, M300paKEHHON Ha
PUCYHKE, UCTIONB3Ys (DYHKITUIO CUTMOW/I, U €€ OmuOKY, ucoib3yst MSE.
; 2 : 2 ; 2
(i —a))*+ (p —ax)* + -+ (i —ay)
n

MSE =

1
fsigmoid (x) = m:f\sigmoid (x) = fsigmoid (x) ) (1 - fsigmoid(x))

I[aHHBIGZ I]_:l, |2:0, W1:0,45, W2:O,78 ,W3:-0,12 ,W4:0,13 ,W5:1,5 ,W6:-2,3.
Pemmnth mocraBiieHHYIO 3a7ady MO CIACAYIONIUM HadaJlbHBIM JaHHbIM: [;=1,
1,=0, W; = W; XN, TIe N — HOMED IO CIUCKY B )KypHAJIE.

Pa3znen 3. O0y4eHne ¢ moakpenjieHueM

3apanue 1. Wcnonb3ya anroputm Q-oOydeHus pa3zpaboTaTh ONTHUMAJIbHYIO
MOJIUTUKY (CTpaTeruio BbIOOpa AEHCTBUS) A MaKCUMM3AlMU BO3HArpa)/I€HUS B
cpene Frozen Lake.

BOIIPOCHI K 3AYETY 110 PA3JAEJIAM (TEMAM) INCIHUIIJIMHBI
M cKyCCTBEHHBIM UHTEIUIEKT: ITIOHATHE, BUBI, UCTOPUS PAa3BUTHS.

Cdepsl npuMeHEHN UCKYCCTBEHHOTO MHTEJIJIEKTA.
OcHOBHBIE 337]a4l CUCTEM UCKYCCTBEHHOTO MHTEJUIEKTA.

o

AJTOPUTMBI HCKYCCTBEHHOTO MHTEJIEKTA.



5. Mertonbl kaccuduKauy U KiiacTepu3aluu: crernudrka 1 0CoOeHHOCTH.

6. Hcnosb3oBaHue perpeccu B MallIMHHOM OOYYEHUH.

7. Tunel MamuHHOTO OOYYEHUS: C yduTelIeM, 0€3 yuuTess, ¢ 4aCTUIHBIM
MPUBJICUCHUEM YUUTEINSI, 00yUeHHUE C TIOJIKPETIICHUEM.

8. Kraccuduxamus c ucrnonap3oBaHueM anroputma k-Oommxaimumx coceaei
(KNN).

9. MertpuKu OLIEHKH KiIaccu(UKAIUU: MOJIHOTA, TouHOCTh, F1, ROC, AUC.

10. BasimmanyioHnHas ¥ TeCTOBasi BHIOOPKK B MalIMHHOM 00ydeHuu. Kpocc-
BaJUaIus.

11. PaGoTa ¢ KaTeropraJbHbIMH IPU3HAKAMHU.

12. baiiecoBckmii kinaccudukaTop. Onenka npusHakos (Gaussian, Bernoulli,
Multinomial). EM anroputwm.

13. Kitacrepuzarnus. kMeans, kMeans++, MeanShift, DBSCAN.

14. Ancamb6mu. Soft and Hard Voting. Bagging. Cry4aiinblii jec.

15. Metpuueckuii knaccupukaropsl. KNN. WKNN.

16. JIuneiinas perpeccus. LASSO, LARS. CART.

17. lepeBbst  pewmenuii.  Mudopmarmonnslii  Bbmrpeim. — OmuOka
kiaccudukanuu, 3HTponus, kpurepuit Jxunu. [IpyHuHr.

18. I'noGanpubiii mouck. Coyuailnbeii mouck. Grid search. CmydaitHoe
onyxnanue. baiiecoBckasi onTUMM3AIIUSL.

19. Jluneiinass perpeccus. [lommHOMmManmbHas perpeccus. [ 'peOHeBas
perpeccus.

20. Perpeccusi. Metpuku ounenku perpeccun: MSE, MAE, R2 -
KO3 PUIIMEHT 1eTepMUHALIUN.

21. TlepeoOyuenue u peryispusanusi, rpedHeBas perpeccus, LASSO, Elastic
Net.

22. TlepuenTpoH, TOTUCTHYECKASI PETPECCHSL.
23. TlonHOCBS3HBIC HEHPOHHBIE CETH.

24. CToxacTHYeCKU TPaJUCHTHBIA CIYCK U OOpaTHOE pachpOCTpaHEHHE
rpaueHTa.

25. Perynsipuzaiusi TMHEWHBIX MOJIENIEH KiIacCU(UKAIINH.
26. AdaBoost. I'paarieHTHBIN OyCTHHT PENIAIONINX JEPEBHEB.
27. Knactepuzanusa. Agglomerative Clustering. MeTpuku KiiacTepu3aimi.

28. Ouenka kinaccudukaimu. DdpdexkruBHocTh no [lapero. Precision-Recall
u ROC kpussie. AUC.
29. Heiliponnblie CETH. [lepuentpon PozenOnarra. Oo6parHoe

pacnpocTpaHeHue rpaaueHTa. OyHKIMU akTUBauu. Softmax.



30. Jloxkanbubiii mouck. Hill Climb wu ero pasHoBumHoctu. OTXKWUT.
['eHETHYECKUI aNTOPUTM.

31. MeTtoj onmopHBIX BEeKTOPOB. Aapa.



