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PA3JIE 1.

HACHOPT ®OHJAA OHEHOYHBIX CPEJCTB

10 AUCIHILINHE
«CHCcTeMBbI HCKYCCTBEHHOT0 HHTEJJIEKTA

1.1. OcHOBHbBIE CBEICHHUS O JUCIHUIIJINHE

XapakTepucTuKa JUCLUITIINHBI
(cBeaeHMs COOTBETCTBYIOT pazneny PILJI)

Tadomuma 1

ObpazoBarenbHas MporpaMma

OakanaBpuaT

Hanpasnenue noarotoBku
[Ipoduns

38.03.01 DxoHOMHKA
«baHKOBCKOE JIETIO)

KonunuectBo paznenos
y4eOHOMN TUCIUILIUHBI

3

Jucouniauaa 06a30BOM dYacTH
00pa3oBaTeILHON TPOTrPaMMBbI

b1.0.20

DopMbI KOHTPOJIS

PEBHOYpOBHGBBIG 3aJJaHud,
IMPAKTUYCCKUC 3aJaHUA, na6opaTopHLIe

paboOThI, YCTHBIN OMPOC, TECTOBBIE 3aTaHUS

ammecmayuu

lloxazamenu Ounas hopma 00yueHus
KonndecTBo 3a4€THBIX €TMHUIT )
(KpeauToB)
Cemectp 5
Oowasa mpyooemkocma 29
(akadem. uacoes)
Ayoumopnasa konmaxkmnas 56
paboma:
JIEeKIIMOHHBIE 3aHITHS 18
[IpakTUueckue 3aHsATUs 18
JlaGopatopHbie paboThI 18
KoHncynbrammu 2
CamocrosiTesibHas padoTa 14
Kourtpoin 2
Dopma npomedrcymounou O




1.2. IlepevyeHb KOMIIETEHIUIA C YKa3aHUeM 3TAnoB GopMHpPOBaHUA B IpoLecce
OCBOCHHSI 00pa30BaTeIbHOH NPOrpaMMbl

Tab6mua 2
IlepedyeHb KOMIIETEHIIUM U UX JIEMEHTOB
Nuaukarop
KomnereHuust | KOMIIETEHIIMU U €r0 DVICMCHTI HH/MKATOpa Hrexce
KOMITETEHIIUU AIIeMEeHTa
(hopMyIMpOBKa
[1K-5 IIK-5.1 3namow:
Cnocoben Hcrnons3yeT 3HaHUE |TCOPETUICCKUE OCHOBBI
UCIIOJIB30BaTh | OCHOBHBIX METOJIOB |MCKYCCTBEHHOTO MK-5.1
3HAHUE OCHOBHBIX | HMCKYCCTBEHHOTO |HMHTEJUICKTA M MAIIIMHHOTO 3-1
METOJI0B WHTEJUIEKTa B o0y4eHus
HCKYCCTBEHHOI'O NOCIEAYIOEN | TUIBI 38124 MAIIUHHOTO
MHTEIUICKTA B | IPO()ECCUOHANIBHOI |00ydeHHs U IpUMEHIEMBIE K ngg 1
nocyeayrouen JEATEIIbHOCTH HUM KJIACCHI AJITOPUTMOB
npoeCCHOHAIIBH OCHOBHBIC HaIlPaBJICHUS
OU IEATEIbHOCTH pPa3BUTHS UCCIICIOBAHUH B [K-5.1
B Ka4ECTBE 00J1aCTH CHCTEM 33
Hay4YHBIX HCKYCCTBEHHOTO
COTPYAHHUKOB, HHTEJUICKTA
npenoaaBaTenen Ymems:
o6pa3OBaTeJILHLIX MMOJITOTOBUTH JAHHBIE K [IK-5.1
OpraHu3anun HCIIOIb30BAHMIO AITOPUTMOB v-1
BBICIIICTO MaIllMHHOTO O0y4EeHUSs
oOpasoBaHus, aJanTUPOBaTh AITOPUTMBI
UHXKCHEPOB, MaIlIMHHOTO O0Y4YEeHUs K IK-5.1
TCXHOJIOTOB PCIICHHUIO MPAKTHUCCKUX y-2
3agad
OLICHHBATH KAYECTBO K51
pELIEHU CUCTEM V.3
MaITUHHOTO OOyYEHHSI
Bnaoembs:
METO/10JI0THEN pa3padOTKU
pEILIEHUN ¢ MOMOILBIO [1K-5.1
QITOPUTMOB MAIITTHHOTO B-1
00y4eHus
HaBBIKAMU MMPAKTUYECKOTO —T
MPUMEHEHUS APXUTEKTYP B-2
HEWPOHHBIX CETel
METOJaMU TECTUPOBAHUS
pEeLICHUN MAILIMHHOIO IK-5.1
0OyYEeHHS M OLICHKH MX B-3

KadyeCTBa




JTarbl

dbopMHpOBaHUS KOMIIETCHIIMA B
o0pa3oBaTeabHON MPOrpaMMBbl

nporecce

OCBOCHUA

TaOmuma 3
OCHOBHOM

Ne
/o

KonTpommpyembie
pazaeibl (TeMbI)
TUCIMTLTAHBI

Oranbl
dbopmupoBaHUsI
KOMIIETEHITNI
(HOMED
ceMecTpa)

Koa nnaukaropa
KOMITETECHIIUH

Haumenosaunue
OIIEHOYHOT'O
cpeacTBa

Pa3z[en 1. BBGI[CHI/IG B HCKYCCTBCHHBIﬁ HUHTCIVICKT 1 OCHOBHBIC MCTOJbI MAIITMHHOI'O

oOy4eHwus s paboThl ¢ TAOTMYHBIMU TAHHBIMU

1.

Tema 1.1.

OcHoBHBIE 337]a41
CUCTEM
UCKYCCTBEHHOTO
UHTEJICKTA.
Knaccudukanus,
KJIacTepHU3allus,
perpeccus. Turbl
MaITMHHOTO O0yYEHUS:
Cc yuuTtenem, 0e3
VUHUTEIIS, C YACTHYHBIM
MIPUBJICYCHUEM
yuuTess, 00y4eHue ¢
MTOIKPETUICHUEM.
Knaccuduxanus Ha
npumepe anroputma k-
OymKkalmx cocenei
(kNN). MeTpuku
OIICHKHU
KJ1accuUKaIuu:
MOJIHOTA, TOYHOCTb,
F1, ROC, AUC.
BammmanmonHas n
TECTOBasi BIOOPKA.
Kpocc-Banmpanus.
Pabora ¢
KaTeroOpuabHBIMU
pU3HAKaMHU.

5

I1IK-5.1
3-1,2,3

I1K-5.1
v-1,2,3

I1K-5.1
B-1,2,3

PasHoypoBHeBbIE
3aJlaHus,

TECTOBBIC
3aJ1aHu,

nabopaTopHas
pabota Nel

Tema 1.2.
Perpeccus. Metpuku
OIICHKH PETPECCHUU:
MSE, MAE, R2 —
kodpurmeHT
JETEPMUHAITUH.

[1K-5.1
3-1,2,3

I1K-5.1
v-1,2,3

I1K-5.1

PasHoypoBHeBbIE
3a7aHus,

TECTOBEIC
3aJaHus,




Jlunerinas perpeccus,
MOJIMHOMHUAJTbHAS
perpeccus.
[TepeoOyuenue u
perynsipusanusl,
rpeOHeBas perpeccus,
LASSO, Elastic Net.
JluHerHbIe MOIENH JJIST
KJIacCU(pUKaLIUU.
Ilepuentpom,
JOTUCTUYECKAs
perpeccus,
MIOJTHOCBSI3HBIC
HEUPOHHBIE CETH,
CTOXAaCTUYECKUH
TPaueHTHBIN CITYCK U
obpaTHoe
pacrpocTpaHeHue
rpajueHTa.
Perynsapuzanus
JIMHEUHBIX MOJIEIICH
KJ1IacCU(UKAITUNH.

B-1,2,3

naboparopHas
pabota Ne2

Tema 1.3.
Knacrepuszanusi.
kmeans, k-means++,
DBSCAN,
arJjoMepaTvBHas
KJIACTEPU3ALIAS.
MeTpuKH OLICHKH
KJIaCTEpU3AIUU.

I1K-5.1
3-1,2,3

I1K-5.1
V-1,2,3

I1K-5.1
B-1,2,3

PasnoypoBHeBbIC
3aJIaHus,
TECTOBBIC
3aJIaHusl,

nabopaTopHas
pabota Ne3

Tema 1.4.
AJNTOpUTMBI,
OCHOBAHHBIE Ha
PUMEHEHUU
pELIAOIINX IEPEBHEB.
Kpurepun pasnenenus
y3Ja:
nH()OPMAITMOHHBIN
BBIMTPBILI, KPUTEPUHI
Jlxuau. AucamOau
pELIAOIINX JEPEBBEB:
CIIy4anHBbIN JIeC,
IpaJMeHTHBIN OYCTHUHT.
MeTo OnopHBIX

I1K-5.1
3-1,2,3

I1K-5.1
V-1,2,3

I1K-5.1
B-1,2,3

Pa3znoypoBHEBEIE
3a/1aHus,

TECTOBBIC
3aJaHus,

nabopaTopHas
pabota Ned




BEKTOPOB. [Ipsmas u
oOpaTHas 3aayJa.
Onpenenenue
ONOPHBIX BEKTOPOB.
S iepHbBIN TPIOK.

Pazpnen 2. CucteMsbl riny0okoro o0y4yeHust

Tewmsr 2.1. 5 1K-5.1 Pa3noypoBHeBbIE
HelipoHnHsle cetn. 3-12,3 3a7aHusl,
CI)yuHKuI/II/I 01111/161(54 K5 1

HEHWPOHHBIX CETCH U v-123 TECTOBBIC
o6yquHe C 3aJIaHMs,
MIOMOIIBI0 OOPaTHOTO [1K-5.1

pacpoCTpaHCHHAA B-123 nabopatopHas
rpaauenTta. [lonsTtue paGora Ne5
05Tua U AMOXHU.

Tema 2.2. 5 IIK-5.1

PaboTa c 31,23

M300pKEHHUSIMU C [K-5.1

HO{dOHlLIO 5 Vv-1,2,3

HEHWPOHHBIX CETEH.

CBepTouHbIE 1K-5.1

HEHPOHHBIC CETH. B-123

Onepaunu CBEpPTOK,

max-pooling.

[TonmynsipHbie

APXUTEKTYPBI

CBEPTOUYHBIX

HEUPOHHBIX CETEN:

AlexNet, VGG,

Inception

(GoogLeNet),

ResNet.

Tpancdepnoe

obyueHmue.

Tema 2.3. 5 1IK-5.1 PaznoypoBHeBbIE
O0paboTKa TEKCTOB. 3123 3aJ1aHus,
Pa6ora ¢ K5 1

€CTECTBEHHBIM v-12.3 TeCTOBEIE
A3bIKOM C MIOMOLLBIO 3aJ1aHus,
HCHPOHHBIX CETCH. ITK-5.1

Bexropubie B-1,2.3 nabopaTopHasi
MIPEICTABIICHUS JIJIS pa6ota Ne6
Tekcrta: word2vec,




skipgram, CBOW,
fasttext.
PexyppenTHbie
HEUPOHHBIE CETH,
LSTM, GRU.
Tpanchopmepsi,
BERT, GPT.
Pasnen 3. OOydeHue ¢ MOJKperyieHuEM
8. | Tema 3.1. ITousTHust 5 1IK-5.1 Pa3HoypoBHEBBIC
are’Ta, Cpesl, 31,23 3a/1aHus,
COCTOSIHM, K-5.1
JNEUCTBUU U V-1,2,3 nabopaTopHas
Harpajibl. OyHKIUA paboTa Ne7
LICHHOCTH [1K-5.1
COCTOAHUSA (Value B-1,2,3 YCTHBIfI OIpocC

function) u
(GYHKIIHS KadecTBa
nevicteus(Qfuntion)
. OnTumusanus
CTpaTeruu ¢
TTOMOIIIBIO
MaKCHUMM3AIUH
(byHKIUI IIEHHOCTH
1 KauecTBa.
Q-o0OyueHmue.
['my6okoe o0yueHue
C TIOJIKPETIIICHUEM.
Deep Q-Networks,
Actor-critic.

PA3JIEJ 2.
TEKYIMI KOHTPOJIb MO JUCLHUIJINHE
«CI/ICTCMI)I I/ICKyCCTBeHHOFO HHTCIJICKTA»

Tekymmid KOHTPOJIb 3HAHWMKA HCHOJB3YETCA Il OINEPAaTUBHOIO U
pEeryJIipHOTO  yOpaBJieHUsT  y4yeOHOM  JAESITEeNbHOCThIO (B TOM  YHCIHE
CaMOCTOATENbHON paboTON) 00y4arOIINXCS.

B ycnoBusix OamibHO-pEHTHHTOBOM CHUCTEMBI KOHTPOJS PE3yJIbTAThI
TEKYIIET0 OILEHUBAHUS OOYyYaloLIerocss HCHOJB3YIOTCS KaK IIOKa3aTelb €ro
TEKYILIETO peuTHHTa. TEeKylmuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS B
TEYEHUE CEMECTpa, B XO0Ji€ MOBCEAHEBHON yueOHOU pabOoThl MO WHIWBUIYATbHOU
WHULIMAaTUBE TpenoaaBarend. JlaHHBIM  BUJ  KOHTPOJIA  CTUMYJUPYET ¥y
OoOy4Yaromnierocsi CTpeMJIEHUE K CHUCTEMAaTUYECKOM CaMOCTOSITENbHOW pabdoTe o
W3YYEHHIO JUCLHUTUIAHBI.



Ta0muma 2.1
Pacnipenenenne 6aiioB o BuaaM yaeOHOM AESTEIbHOCTH
(OanmpHO-PEUTUHTOBAs CHCTEMA)

Bun 3amanus

HanmenoBanue — T3P Cp
Paznena/Tems! | [13 (P3) renty (T3.¥0)| (YO)

P.1.T.1.1 9 9

P.1.T.1.2 9 9

P.1.T.1.3 9 9 > >

P.1.T.14 9 9

P.2.T.2.1

P.2.T.2.2 1 = 5 5

P2.T.2.3 10 10

P.3.T.3.1 13 13 5 5
Hroro: 1006 70 70 15 15

[13 — npakTryecKoe 3aHATHE;

T3 — TecToBBIC 3aaHUS;

YO — ycTHBIi 01poc;

P3 — pasHOypOBHEBBIE 3a/1aHUS;

K3P — KOHTpOIb 3HAHUH 10 pa3aemny;

CP — camocTtosTenbHas paboTta o0y4aromerocs.

2.1. PekoMeH1auM 10 OLEHUBAHNIO MPAKTUYECKUX PA00T 00y4aIOIIUXCSA

MakcumaJibHoOe Kpurepuu
KOJINYEeCTBO 0a1710B*
OT1nnyHO OOyuaronuiics BBIMOTHUI 3aIaHUE TTOJIHOCTHIO

MPaBUJIBHO; JIOTUYHO, YETKO U SICHO U3J1araet
OTBETHI HA TOCTABJICHHBIE BOITPOCHI; OTBET HOCUT
CaMOCTOSATENbHBIN XapakTep, 00yJarouiics
BBITIOJIHUJI IPAKTUYECKUE PAOOTHI B MOJTHOM
o0BeEME.

Xopouio [Ipu BeIMOTHEHUY 3ajaHUs 00YyYarOUHCS
JIOITYCTUJI OTJIETIbHBIE HETOYHOCTH
(HeCyIIeCTBEHHBIC OIITMOKH ); OTBET OTINYASTCS
MEHbIIIeH 00CTOSATETHLHOCTHIO, TTTyOUHOMH,
000CHOBaHHOCTHIO U TIOJIHOTOM; OJTHAKO
JOTYIIEHHBIE OITUOKU UCTIPABIISIIOTCS CAMUM
CTYJICHTOM TOCJIE€ JOTIOJIHUTEIHHBIX BOIIPOCOB,
0Oy4YaronINiicsl BBIMOIHUI MPAKTHUYECKUE padOThI
B I1OJTHOM 00BbEME.

Y OBIETBOPUTENBHO [Ipu BhITIOTHEHUHU 3aaHUS 00yYaArOITUHCS
JIOMYCTUJI HETOYHOCTU U CYIIECTBEHHBIE OIUOKHU;




IIPY apTyMEHTAIMHM OTBETA CTYACHT HE PUMEHSICT
TEOPETHUYSCKUE 3HAHUS JUISI O0BACHEHUS
JOMYIICHHBIX OIMHOOK, B I[EJIOM OTBET OTJINYACTCS
HU3KUM YPOBHEM CaMOCTOSITCIIbHOCTH,
OOYYaFOIIUICS BBITIOJTHUI MPAKTHYECKUE paOOTHI
B IIOJIHOM O0OBEME.

HeynoBneTBopuTeabrHO OOyuaronuiicst He BBITIOJIHWII 3a/IaHUE; B OTBETE
Ha BOIIPOCHI CTYJIEHT JIOITyCKaeT OMMOKH B
OTIPEJICTICHUH OCHOBHBIX MOHATHI; OECTIOPSTIOTHO
1 HEYBEPEHHO M3JIaracT MaTepHall, 00 yJIaroIIHicsa
HE BBITIOJHUJ TIPAKTHIECKUE PAOOTHI B IIOJTHOM
o0BeMe.

* [IpencraBieno B Tadmute 2.1.

THUIIOBBIE 3AJAHUA IS IABOPATOPHBIX PABOT JIA
INPOBEPKH YPOBHA KOMIIETEHIIUHN

Pa3ne.11 1. BBeneHne B HCKyCCTBeHHLIﬁ HHTCIJICEKT U OCHOBHbBIC METO/1bI
MaIlIMHHOI'0 oﬁyqemm JJIA paGOTbI ¢ TA0JIMYHBIMH JAHHBIMH

Jlabopamopnas paooma Nel

Meroabl pabotel ¢ Tabmunamu B Python. Arperanus u Bu3yanmuzamus
naHHbIX. [IpoBeieHre MepBUYHOTO aHAIN3a JaHHBIX.

Henu: uzydyeHnue meTo/oB paboThl ¢ JaHHBIMU B Python u mpoBeneHue
MEPBUYHOTO aHAJIN3A JIaHHBIX.

3anganue: 3arpy3ute gataceT B pandas mgatadpeiim. BriBeguTe OCHOBHBIC
napameTpbl naracera. OmpenenuTe, CKOJIbKO B JaTaceTe CIy4yaeB OTCYTCTBUS
npu3HakoB. OmpenenuTe, CKOJbKO IPU3HAKOB SIBJISIOTCS KaTEropyualbHBIMH.
Busyanuzupyiite pacnpeneiieHue NpPU3HAKOB M0 KiaccaM. Busyanusupyiite
3aBUCUMOCTH MEXy IPU3HAKAMH.

Jlabopamopnas paboma Ne2

Hcnonbs3oBaHne W CpaBHEHHE anropuTMoB kiaccudukanuu: kNN,
pelaronue AepeBbest U X aHCaMOJIN, IOTUCTHYECKAsI pErPECCHsL.

Lenu: mpMeHEHUE U OLIEHKA aJITOPUTMOB KJIaCCU(PUKALIUU.

3amanue: Pasnmenure nparacer Ha oOydaromMid W BaJWAALMOHHBIA C
COXpaHEHHEM Tporopuii kiaccoB. Kmaccuduiupyiite TOYKM W3 Jaracera ¢
nomoipio anroputMoB kNN, noructuueckoit perpeccun, CART, ciydaitHoro
neca, CatBoost. [logbepute mnyumiue mapaMeTpbl QJITOPUTMOB C TOMOIIBIO
BaNUAAIMOHHON BbIOOpKU. CpaBHHUTE BpeMs pabOThl aITOPUTMOB M 3aBUCHUMOCTD
OT Mpe100pabOTKU JaHHBIX.



Jlabopamopnasa paooma Ne3

Hcnonb30BaHne U OIEHKA anropuTMOB perpeccur. [logdbop onTuManbHBIX
IIapaMETPOB PETPECCHUMN.

Ilenu: n3ydeHue aropuTMOB PETPECCUN.

3ananue: [IpumeHuTe METOA JTMHEMHOW pErpeCCUM ISl PEIICHU 3aJa4H Ha
natacere. Jlob6aBbTe B JaTaceT NOJMHOMHAIbHBIE Npu3HaKku. JloOaisiite
NPU3HAKU [OKa HE YBUAUTE NEpeoO0ydyeHHWe Ha BaJUJALIOHHOM JaTaceTe.
[Ipumenute rpedOHeByto perpeccuto u LASSO, utoOGbl u30aBUTBCS OT
nepeooyyeHus.

Jlabopamopnasa paboma Ned

OnTuMu3anMoHHble 3a7aud U ux pemenus. llogbop runepmapameTpoB
QJITOPUTMA C ITOMOIIBIO METOI0B ONTUMU3ALNH

Lenu: n3yyeHue airOpUTMOB PEIICHHS ONITUMHU3AIMOHHBIX 33/1a4.

3aganue:

1. OnTumusnpyiite IIuMHy MapLIpyTa B 3aJa4e KOMHUBOSDKEpPA C IMOMOIIBIO
anroput™MoB hill climb, omxwura u reHeTuyeckoro anroputma. BreiBenute
NOJIYYMBUINICS IyTh U €T0 JUIUHY.

2. ONTUMU3HUPYHUTE TUIIEpHIapaMETPhl AIrOpUTMa MAIIMHHOTO 00y4YeHus (Ha
BBIOOp) C MOMOIIBIO CIy4allHOTO TMOMCKA, MOHMCKa MO pemierke, anroputMa hill
climb, reHeTHYECKOTO AIrOpUTMA.

Pa3zpnesa 2. Cucrembl ri1y0oKoro o0y4eHust

Jlabopamopuan padoma Ne5

Kinaccuduxanus nzobpaxkenuit u tpanchepHoe o0yueHue.

Ilenn: w3yyeHWE METOAOB TIyOOKOro oOydeHHsl i1 paboThl C
N300paKEHUSMHU.

3anganue: 3arpy3uTe AaTaceT U CO3JalTe UTEepaTop AJIS MOJEIU TIIyOOKOTo
oOydenus. 3arpysurte npenodoyyennyro Ha ImageNet cBepTounyio ceth (AlexNet,
VGG wmu ResNet) u no6aBsTe k backbone momHOCBS3HBINA ClI0# 1J1si 00Oy4EeHHUS.
OOyuute HelpoHHyo ceTh Ha ImageNet, BuzyannsupoBaB rpaduk ¢(yHKIHAUA
norepp Ha oOydaromied W BaJduJaUMOHHOW BbIOOpke. Peamuzyiite Momynb
NPUMEHEHUsT HEWPOHHOM CETH K JaHHBIM, MPOBEPHTE KadyecTBO OOydYeHHs Ha
TECTOBOM BBIOOPKE.

Jlabopamopuan paboma Ne6
Pabota ¢ TekcTaMu ¥ UX BEKTOPHBIMU MPEICTABICHUSMHU.
enu: nzydyenue Moesiel BEKTOPHOTO MPEICTABICHUS TEKCTOB.



3amanue: Ckavaiite mpemoOydeHHBbIE BekTopa it cioBaps. C MOMOIIBIO
moboro kmaccupukatopa MamuHHOTO 00ydeHust (kKNN, SVM, CatBoost)
KnaccuuuupyiTe TEKCTHI M3  Jaracera IO CYMME BEKTOpPOB  CJIOB.
Knaccudummpyiite tekctsl ¢ momoirsio LSTM cern.

Paznen 3. O0yuyeHue ¢ moaKpenieHueM

Jlabopamopnasa paboma Ne7
[Tpumenenne Q-Networks aiist pemeHus MPOCTHIX OKPYKCHHUH.
[enu: m3ydyeHne mpUMEHEHUs O0y4YeHUS C MOJAKPEIUICHHEM IJIs PelIeHH
3a71a9 KOHTPOJISL.
3aganue: OOyunMTe MNPOCTYIO TOJHOCBS3HYIO Q-ceTh ISl pelIeHHs
okpyxeHnus LunarLander.

2.2. PexoMeHIalUU 1O OUECHMBAHUI0O KOHTPOJIA 3HAHMU IO pasaelry
TUCHUIIIMHBI 00yYaIOIIUXCS

2.2.1. KonTponp 3HaHWii 1o pazzaenaMm |-2 NUCHUIUIMHBI MPOBOAUTCA B
dbopme TecTUpOBaHUSL.

B 3aBepmieHuM W3y4YeHUs KaXKIOr0 pasjefia JAUCIUIUIMHBI  MOXKET
MPOBOAUTLCA TECTUPOBaHWE (KOHTPOJb 3HAHMU MO pazjaelny, pyOeKHBIH
KOHTPOJIb).

Kpumepuu oyenusanusi. YPpOBEHb BBINOJIHEHUS TEKYIIMX TECTOBBIX
3alaHU  OlleHWBaeTcsi B Oamnax. MakcMMallbHO€ KOJIMYECTBO OajlioB IO
TECTOBBIM  33JlaHUSM OIpPEACNACTCS TMpEeNnojaBareNsiM U MPEJCTaBICHO B
Tabnuie 2.1.

TecToBbIe 3a7jaHUsI IPEJICTABJICHBI B BUJIE OILICHOUYHBIX CPEJICTB U B TIOJIHOM
o0beMe mpeIcTaBICHBI B OaHKE TECTOBBIX 3aaHUH B 3JIEKTPOHHOM BHC. B doHme
OIICHOYHBIX CPEJICTB MPE/ICTABICHBI TUIIOBBIC TECTOBBIC 3a/IaHMs, pa3pabOTaHHbIC
JUISL U3YUYEHUs TUCITUTITUHBI « CUCTEMBbI HCKYCCTBEHHOTO MHTEIIICKTAY.

THUITOBBIE TECTOBBIE 3ATAHUA J1JIA ITPOBEPKHN YPOBHSA
COPOPMUPOBAHHOCTHU KOMIIETEHIINA

Pa3znen 1. BBeieHne B MCKYCCTBEHHbII HHTE/UIEKT M OCHOBHbIE METO/IbI
MAIIMHHOI0 00y4YeHMsI JIst PadoThl ¢ TAOJUYHBIMHU JAHHBIMU

1. Kro B 50-¢ romet XX Beka co3lall MaTEeMaTUYECKyH) MOJIEIb
GYHKIIMOHUPOBAHUS CETE HEPB- HBIX KJIETOK KMUBOT'O OpraHu3ma?

a) Anan TeropuHT

0) ®pouk PozentoOnart

B) UBaHn [laBnoB



r) bunn 'elitce

2. Yactp METOJOB HWCKYCCTBEHHOTO  WHTEJUIEKTa,  O3HAYAroIas
W3BIICUCHHUE 3HAHUN U3 JAHHBIX:

a) Data Science

0) CratucTuka

B) Data Mining

r) Big data

3. HaxarmeM Kakux KIaBHUII MOXHO 100aBuTh sueriku B Notebook
Jupyter (Bo3moxxHO O0siee 0qHOTO MPaBHILHOTO OTBETA)?

a)M

0) A

B)Y

r)C

n) B

4. SI3pIkm IPOrPaMMHUPOBAHMS, KOTOpBIE OTHOCATCS K
00BEKTHOOPUEHTUPOBAHHOM napaaurme (Bo3moxkHo 6ojee 0IHOrO MPaBUIBLHOTO
OTBETA):

a) Python

0) Haskell

B) C#

r)C

5. Kro sBusiercs coznarenem sizbika Python?

a) I'Bugo Ban Poccym

6) Mapk LlykepOepr

B) Jlennuc Putun

r) Tomac Kypu

6. UYucno ¢ maBaroiel TOUKoi 0003HaAYAETCS:

a) list

0) bool

B) int

r) float

7. S=list("12345") C nomompto pynkiuu list() cozmaercs:

a) MHO>XecTBO

0) Koprex

B) Criucok

r) CioBaph

8. Kaxkum Oyzer pe3ynbrar:

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() mpuMeHsIeTCs IS

a) O4UCTKHU KOpTEkKa

0) Ouuctka crmcka

B) Co3/1aHusI MyCTOr0 KOPTEXKa

r) lo6aBieHus 35ieMeHTa B KOHEIl CIIMCKa

10. Kakoe nazHaueHue QpyHKIUNA coOpaHHBIX B MOayse random?

a) OOpaboTKa CTAaTUCTUYECKUX TAHHBIX

0) MaTeMaTHuuecKre pacyeThl

B) Pabora ¢ 6azamu gaHHBIX

r) ['enepanus ciy4aitHbIX yncen

11. Kakoii MaccuB ObUT CT€HEPUPOBAH MPHU BHITIOJIHEHUH HHCTPYKIUU
data=np.linspace(10, 18, 5)?

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

6) [10., 15.]

B) [10., 18., 5]

r)[10, 15]

12. Beum co3man aByMepHBIM MaccuB mas. Kakoil pesynpTaT OyaeT
BBIBE/ICH B KOHCOJIb NP BbI- MOJHEHUU UHCTPYKIMH print(mas[3, 3]):

mas=np.array([[-8, 3, 10],
[1e, 2, @],
[7, 17, 4]])

print(mas[3, 3])

a) 4

6) -8

B) 0

r) byner BeiBeneHa ommbka
13. beu1 co3gaH aAByMepHBIM MaccuB mas. Kakoil pesynbTaT Oyner
BBIBEJICH B KOHCOJIb IPY BbI IOJJHEHUU MHCTPYKIMU print(mas[3, 3]):
mas=np.array([[-8, 3, 10],
[1e, 2, o],
[7, 17, 411)
print(mas[3, 3])
a) -8
0) byner BbiBeieHa OIMOKa
B) 0
r)4
14, IllaxmaTHbIA CyNEepKOMIIBIOTEDP, KOTOPBIA BBIUTPA MaTd y YEMIIMOHA
mupa no maxmaram ['appu Kacnaposa:
a) AlphaGo
0) dyraky



B) Deep Blue

r) JIoMOHOCOB-2

15. C moMomp Kakoro CHMBOJIa MOJKHO CO3/JaTh 3arojOBOK Ha SI3bIKE
pasmetrku Markdown?

a)*

0) #

B) %

r &

16. Kakwue Term UCIonb3yIOTCS IS CO3aHuUs )KHUPHOTO MprdTa Ha SI3BIKE
pasmetku HTML?

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

0) <P>...</P>

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

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

17. Kakoii cuMBOJ HCHOJIB3yEeTCS i Habopa (OpMysbl C MOMOIIbIO
LaTeX B Notebook Jupyter?

a)$

0) %

B) //

r &

18. Kakue BapuaHTbhl UMEH IEPEMEHHBIX 10IMycTUMBI B Python?

a) x1

0) k&

B) main

r) 1x

1) Nnew_TepeMeHHas

19. C nomouipio Kakoil omepauuy Haja ABYMS LEJIBIMH YUCIAMH MOXKHO
MOJTyYUTh OCTATOK

a) %

0)/

B) //

r)*

20. Ilyctp mepemMeHHOW a MPUCBOCHO 3HadeHwe S5, T. €. & = 5. Kakwue
omnepanny BO3MOXKHBI?

a)a+=1

0) a/*=3

B) a=a+l

r) a/l=2

21. Jlns yero npumensietcst GyHKus inpoot()?

a) [lnst onpenenenus Tuna JaHHbBIX



0) [lns Bo3BeIEHNS YUCIa B CTETICHD

B) J1)1s1 BBIBOJIa JTAHHBIX B KOHCOJIh

r) [lns BBOAA NaHHBIX C KJIIaBUATYPHI

22. Kakuwe omepatopsl HCHOJIB3YIOTCS I peaju3alid  ITUKINIECKAX
aJIrOpUTMOB?

a) for

0) while

B) elif

r) switch

23. C=(1,2,3,4,5). Bo3M0oxHO 1 B JAHHOM KOPTEXKE 3aMEHUTH 5 Ha 67

a) Her

0) Jla

Paszgea 2. Cucremsl 1i1y00KOro 00y4eHus

1. B MammHHOM OOy4Y€HUU JIaHHBIE JENSTCS Ha:
a) OOy4aroniyro 1 00y4yaeMyto BIOOPKY
0) bonbinyto u manyio
B) OCHOBHYIO U HEOCHOBHYIO
r) O0y4arolIyto U TECTOBYIO BEIOOPKY
2. Kak HazpiBaeTcsi METOA MOIY4YEHHUs KOIPPUIMEHTOB YpaBHEHUS
perpeccuu, Ipy KOTOPOM MUHUMHU3UPYIOTCS KBaJApaThl OUIMOOK?
a) MeToJ1 MaKCHMaIbHOIO MIPAaBIONOI00HS
0) Meroax MUHMMH3allMU CPEHEN KBAapaTHUE€CKOW OIIMOKHN
B) MeTo1 MUHUMM3aIMK MOYJE OIMOOK
r) MeTo HaMMEHbIIUX KBAJAPaTOB
3. B HelpoHHOH CETH BBIYMCIUTENBbHAS CIWHUIIA, KOTOpPAsl IMOIydacT
uHbOpMaIMIO, MPOU3BOAUT HaJ HEM MPOCThIE BBIUMCICHUS U IEpEeAacT ee
JanbllIe:
a) I'panuent
0) Hetipon
B) AKCOH
r) Cunarc
4. Kakoil  alropuTM  HCHONB3yeTCI B  METOAE€  OOpaTHOro
pacrnpocTpaHeHus omKuOOK JIsl MOMCKa MUHUMYyMa?
a) MeTton nuxoToMuun
0) Anroputm JlefKkcTpsl
B) MeTo/1 HAaMMEHBIIIMX KBAJIpaTOB
r) I'pagueHTHBIN criyCcK



5. Kak na3piBaeTcst ogHa urepanus B rnpoiecce o0yueHusi, BKIIOYAroIast
IpeIbsBICHUE BCEX MPUMEPOB U3 00YYaIOIIEero MHOKECTBA?
a) Dnoxa
0) ITaker
B) Cet
r) Munumnaker
6. YroObl TNOAKIIOYUTH OHOIMOTEKY HEOOXOJMMO HCIIOJIBb30BATh
KJIF0UEBOE CJIOBO:
a) import
0) is
B) from
r) install
7. Jnsa co3ganus pyHKUIMU UCTIOIb3YETCS KIIFOUEBOE CIIOBO
a) func
0) lambda
B) class
r) def
8. Kakoli MeTo HCTIOIB3YETCS TIPH CO3TaHUN CIIOBAPS?
a) dict()
0) tupe()
B) list()
r) set()
9. Kakyro onepannio MOXHO BBIIOJIHUTH ¢ TOMOIIBIO MeToza union()?
a) CuMMeTpuYHasi pa3HOCTh
0) O0benuHeHNE
B) Ilepeceuenue
r) Jlonmonxenue
10. Kaks ¢yHKIuS 13 OUOMMOTEKHM NUMPY CIYXKUT JJIT YMHOKEHHUS IBYX
Martpui?
a) det()
0) dot()
B) len()
r) mult()
11. Kakoii Tum paHHBIX B OubOiMoTeke pandas mpeacTaBisieT coOoi
MPOUHAEKCUPOBAHHBIN MHOTO MEPHBIN MAacCHUB?
a) DataFrame
0) list
B) Series
r) Array



12. Kakue pynkuuu u3 6ubaunoreku matplotlib ciyxar ans nmocrpoenus
rpaduka
a) figure()
0) hist()
B) plot()
r) func()
13. Jlns wero coyxut Qyskius head u3z 6ubnuorexku pandas?
a) JInsa moacyeTa yucia cToJIOOB U CTPOK TaOIUIIbI
0) Iyt BBIBOJIA JTFOOBIX TISITH CTPOK TAOHITBI
B) J1J1s BBIBOJIa TIOCTICHUX IISITH CTPOK TAOJIUAIIBI
r) 17151 BBIBOJI IEPBBIX MSATU CTPOK TAOIUIIBI
14. C momomipto kakoil QyHkumu u3 OubOmmoreku matplotlib MoxHO
COXpaHUTh PUCYHOK C Tpadu kom?
a) save()
6) fig()
B) show()
r) savefig()
15. B  kakoM jauana3oHe 3HAYEHUU U3MEHseTcsd  KOd(PUIIUEHT
JieTepMUHAIUN?
a) [-1;1]
0) [0, 1]
B) [0, +o0]
r) [-o0; +o0]
16. Kakue mokaszaTenu HCIOIB3YIOTCA JJIsl OLICHKH KayecTBa JIMHEHHOM
MOZENH?
a) Koadduunient nerepmunauu
0) Koaddumuent uucroit perpeccun
B) Root Mean Squared Error
r) Mean Absolute Error
17. Kakue 3Hau€HUS MOXKET MPUHUMATH KOIPDUIIMEHT KOppesiunun?
a) 1,2
6)-0,9
B) 0
18. bubnuoTeka, koTopas npeAHazHayeHa JJii MAIIMHHOTO OOYYEHHUS:
a) random
0) sklearn
B) pandas
r) numpy
19. C mnomompl0 KakMx ITOKa3aTeied MOXHO BBISIBUTH HAJTUYHC
B3aMMOCBSI3M MEXK]Ty IBYMSI CITydail HBIMU BeTUIMHAMU?



a) [ucnepcus
0) Koadpdunuent koppensuuu
B) KoBapuarus
r) CpenHee KBapaTUYECKOE OTKIIOHEHHE
20. Beibepute BepHble yTBepxkaeHus (Bo3MoxxHO Oosiee  OgHOTO
MPaBUILHOTO OTBETA):
a) [lepuentpon Pozen6narra — 310 mpuMep HEMPOHHOMN CETH C yUUTEIIeM
0) HelipoHnsie ceTu MOKHO TPUMEHSITH TOJILKO JUIsl pelICHUs 3a/1a4y
MIPOTHO3UPOBAHUSI.
B) HelipoHbl COEOUHSAIOTCS CHUHANCaMU TOJIBKO C TEMH HEUpOHAMH, KOTOpPBIC
HAXOJISATCS B OJHOM CJIO€
r) Bec cunanca — 31o uncio B nuama3one [—1; +1]
21. Kakue Turbl HEHPOHOB MOTYT ObITh B neprientpone Pozenbnarra?
a) HopmupoBanHbie
0) OTKpBITHIE
B) BxoaHbie
r) CKpBITBIE
22. Kakne GyHKIMH W3 TIEPEUYUCICHHBIX HUKE MMPUMEHSIOTCS B KQ4eCTBE
GyHKUIUNA aKTUBAIMU B HEHPOHHBIX CETSIX?
a) Curmonna
0) Curaym
B) Jlorapudmuyeckas QyHkius
r) DKCIIOHEHTA
n) [lonmuHOM BTOpOI CTEICHU
23. Kakas OuOmmoTeka WHCMONB3yeTcs s paboThl ¢ HEHPOHHBIMH
ceramu’?
a) keras
0) numpy
B) matplotlib
r) seaborn
24. Kakoil 1mokazaTenb HCIOIb3yeTCs NI OIICHKH KayecTBa HEHUPOHHOM
CETH B 3a7a4e Kiaaccudukarum?
a) Root Mean Squared Error
0) Koadduruent nerepmuHaium
B) accuracy
r) Mean Squared Error

2.2.2. KoHtponb 3HaHUN 1O paszaeny 3 AUCUMIUIMHBI MPOBOAUTCS B (opme
YCTHOT'O OIpoca.
Kpurepun ouenku.



Ouyenka «omauuHoy» CTAaBUTCS, €CIIU O0yJarOIIHIAC:

1) MOJIHO W apryMEHTHPOBAHO OTBEYAET IO COJCPIKAHUIO BOIIPOCA;

2) oOHapy)XHMBaeT IIOHMMaHHE MaTephana, MOXET O0O0OCHOBaTh CBOHU
CYXKJICHUS, TPUMEHUTh 3HAHUS HA TPAKTUKE, TPUBECTH HEOOXOAUMBIE IPUMEPHI;

3) wu3jaraeT MaTepHal IOCIEAOBATEIbLHO M IPAaBHILHO, C COOJIIOJACHHEM
HCTOPUYECKON U XPOHOJOTHUECKOM MOCIIeI0BATEIIHHOCTH.

Ol{éHKll wopouio» —

CTaBUTCHA,

ecau  oOydarolmuidcs JaeT OTBET,

y,Z[OBJICTBOpHIOHII/Iﬁ TCM IKC Tpe6OBaHI/IHM, qTO M AJI1 OLCHKH «OTJIWMYHO», HO

AOIyCKAaCT OAHY-JBC OH_II/I6KI/I, KOTOPBIC CaM JKC UCIIPABJISACT.

Ouenka

«yt)oenemeopum €/IbHO)» —

CTaBUTCA, €CIM OO0yYaroluics

06Hapy}KI/IBaeT 3HAaHUE W MMOHMMAaHHE OCHOBHBIX IIOJIOKCHUH JaHHOT'O 3aJdaHMH:,

HO:

1) wm3naraeT MaTepuay HEMOJHO M JO0MYCKAaeT HETOUHOCTH B ONPEICICHUH
MOHATUHN WK (POPMYIUPOBKE MPABUI;

2) HE yMEeT JO0CTAaTOYHO TJyOOKO M J0Ka3aTelIbHO OOOCHOBaTh CBOH
CYKJICHUS U IPUBECTH CBOU IIPUMEPBHI;

3) wu3jaraeT MaTepual HEMOCIeA0BaTEIBLHO U JIOIYCKAeT OIIHOKH.

THUITOBBIE BOITPOCHI JJI5s1 IPOBEPKH YPOBHA
COOPMHUPOBAHHOCTHU KOMIIETEHIIUA

Konmponupyemuwie pazoennt
(membt) oucyunIUHbL

Bonpocwt 015 noozomoeku K uHOUEUOYATbHOMY
YCHHOMY ORPOCY RO MeMAM OUCUUNTUHDL

Paznen 3. OOydeHue ¢ MOAKPENICHUEM

Tema 3.1. IlonsaTus arexnra,
Cpelibl, COCTOSIHUS, ICUCTBUMN U
Harpazabl. OyHKIUS IEHHOCTH
cocrosuus (Value function) u
GyHKIMS KauecTBa ACHCTBUS
(Qfuntion).

Ontumuzanus cTpaTeruu ¢
MTOMOIILI0 MAaKCUMU3AIINHT
(yHKUMNA HEHHOCTH U KaYeCTBa.
Q-o0yueHwue.

1. TlonsTHs: areHT, cpeaa, COCTOSHHE, JCHCTBUE,
Harpaja.

2. DyHKIUSA IEHHOCTH COCTOSIHUSI.
3. DyHKIHUS KadyecTBa JCHCTBHS.

4. OnTuMmuzanus  CTpaTerdd € MOMOIIBIO
MaKCUMM3aIUKA (PYHKIIMA [ICHHOCTH M KauyeCTBa.

5. Q-oOyueHnue.

Tema 3.2.

['mybokoe oOydyeHue c
noakperienuem. Deep Q-
Networks,

Actor-critic.

1. I'my6okoe oOydeHune ¢ MOJKPeryICHUEM.
2. Cetb Deep Q-Networks.
3. ACMHXPOHHBIH anroput™ Actor-Critic.




THUITOBBIE BOITPOCHI 1JId CAMOIIOAI'OTOBKHA
JJIAA ITPOBEPKH YPOBHA COOPMUPOBAHHOCTHU KOMIIETEHIIUHN

Koumponupyemovie
pazoenvt (memut)
OUCUUNIUHDL

Bonpocwt 01:1 noozomoeku K uHOUEUOYATbHOMY
YCHIHOMY OnpPOCYy NO Mmemam OUCYUNIUHDL

Paznen 1. BBenenue B MCKYCCTBEHHBIN MHTEIUICKT M OCHOBHBIC METO/IBI
MAITUHHOTO O0y4YeHMsI 7151 PaOOTHI ¢ TAOJIMYHBIMU TAHHBIMU

Tema 1.1.

OcHOBHBIE 337]a41 CUCTEM
MCKYCCTBEHHOT'O MHTEJIJICKTA.
Knaccudukanmus,
KJIaCTepU3allus, PETPECCHU.
Turbel MalIMHHOTO O0YUYEHMUS:
C yuutenem, 0e3 yuuTens, ¢
YaCTUYHBIM MTPHUBJICYCHHEM
yuuTessi, 00y4eHue ¢
HOJIKPEIICHUEM.
Knaccudukanus Ha npumepe
anroputma kOmmkaimmx
coceneii (kNN). Metpuku
OLIEHKH KJIacCU(UKALIUU:

1oJHoTa, TOYHOCTh, F1, ROC,
AUC.

1. OcHOBHBIC 3aJa4n CHCTCM HCKYCCTBCHHOI'O
HHTCIIJICKTA.

2. Knaccudukanus, KiacTepusanus, perpeccus.
Tunsl mMamuHHOTO OO0YYeHMs: ¢ yduTeneM, Oe3
YUYUTENS, C YaCTHYHBIM IPUBJICYCHUEM YUHUTEIS,
oOy4eHHe C MOJAKPEIICHUEM.

3. Kiaccudpukanmus na mnpumepe anroputma k-
ommkaimmx cocenet (KNN).

4. Perpeccus. Metpuku onienku perpeccun: MSE,
MAE, R? — k03 bHUIMEHT [eTepMUHALIIN.

5. Jlunelinas
perpeccus.

6. IlepeoOyuenue u perynspusanusi, rpeOHeBas
perpeccusi, LASSO, Elastic Net.

perpeccus, MOJIMHOMUAJIbHAS

7. Jluneiinple Mojaenu IS KilacCU(UKAIIHH.
Bamupganmonnas u TectoBast
BEIGODKa ITepuenTpom, JIOTUCTHUYECKAs perpeccus,
' MOJTHOCBSI3HBIE HEUPOHHBIE CETH, CTOXACTUYECKUU
Kpocc-panmupanus. PaGoTa c . 5
KATErOPHATHHBIMH ITPaAUEHTHBIN CITYCK U 00OpaTHOE pacIpOCTPAHEHUE
IPU3HAKAM. rpagueHTta. 8. Perynspuzanus JTMHEUHBIX MOAEIEH
KJIAaCCU(PUKALIUHH.
Tema 1.2. Qurcan

Perpeccus. MeTpuku oneHKH
perpeccun: MSE, MAE,
R°ko>¢bdurment
JIeTepMHUHaIuu. JInHerHas
perpeccusi, MOJIMHOMHUAIbHAS
perpeccusi. [lepeobyuenue u
perynspusanusi, rpeoHeBast
perpeccust, LASSO, Elastic
Net.

JIunelHsle MOACTN JUIA
KJ1acCU(UKAIUU.
[TepuenTpoH, JorucTuyecKas
perpeccusi, OJTHOCBS3HBIC
HEUPOHHBIE CETH,

k-means, k-means++,
DBSCAN, arnomepaTuBHas KjacTepu3alusi.

9. Knacrepuzarusi.

10. MeTpuKH OIIEHKH KJIacTepU3alliu.
11. AITOpUTMBI, OCHOBAaHHbIE HAa NPUMEHEHUU
pelIaronMX 1€PEBHEB.

12. Kputepuu pazzeneHus y37a:
WH(OPMAITMOHHBIN BBIUTPHIII, KpuTepuid JKUHM.
13. AHcamOnu pemamImux JepeBbEB: CIydalHbINA
Jiec, TPaIuCHTHBIN OYCTHHT.

14. Meton  ONMOPHBIX
oOpatHas 3ajaya.

15. Omnpegnenenrie OMOPHBIX BEKTOPOB. SAepHbIi

BeKTOpoB. llpsmas wu




CTOXaCTUYECKUM
IPAIMEHTHBIN CIIyCK U
00paTHOE pacrpoCcTpaHEHUE
rpagueHra. Perynspuzanus
JIMHEHHBIX MOJeJiei
KJ1acCU(UKAIUHUH.

Tema 1.3.

Knacrepuzanms. k-means, k-
means++, DBSCAN,
arJomMepaTvBHas
KJ1acrepusanus. MeTpuku
OLICHKH KJIaCTEepU3aLIHHU.

Tema 1.4.

AJNTOPUTMBI, OCHOBAaHHbBIC HA
MIPUMEHEHUU PEIIaronux
nepeBbeB. Kpurepuun
paszeneHus ysia:
UH(OPMAITMOHHBIN BBIUTPHIIIL,
kputepuit Jxuau. AucamOau
pELIAOIINX JEPEBBEB:
CJIIyYalHBbIHU JIeC, TPAJUCHTHBIN
OycTuHT. MeTo1 ONOpHBIX
BeKkTOpOB. [Ipsimast u oOpaTHas
3agava. OnpeneneHue
OTNIOPHBIX BEKTOPOB.

S nepHbIi TPIOK.

TPIOK.

Paznen 2. Cuctemsl rimy00Koro oOy4eHus

Tewmnr 2.1.

Hetliponnsie cetn. @yHKIIMU
OIUOKY HEUPOHHBIX CETEH U
00y4eHHe ¢ ITOMOIITBIO
00paTHOro pacrpOCTPAHECHHUS
rpaaueHTa. [lonstue 63T4ya u
AIIOXH.

Tema 2.2. Pabora c
U300paXEHUSIMU C TTIOMOIIIBIO
HEUPOHHBIX CETEH.
CBepTOoUHbIE HEUPOHHBIE
cetu. Onepannu CBEPTOK,
max-pooling.

[TonynsipHbIE ApXUTEKTYPhI
CBEPTOUYHBIX HEUPOHHBIX
cereii: AlexNet, VGG,

1. Heiiponnbie  cetu.  DyHkuum  ommOKH
HEUPOHHBIX CETEM.

2. O0yueHue C TTOMOIIIBIO o0paTHOTO
pacmpocTpaHEHHs TPaIUeHTA.

3. [lonsarue 63T4a U SMOXHU.

4. Pabota ¢ u300paXeHUSIMU C TOMOUIBIO
HEUPOHHBIX CETEH.

5. CBepTOUYHBIC HCUPOHHBIC CETH.

6. Oneparnuu cBepTOK, max-pooling.

7. [lonynmsapHbIe  apXUTEKTYpbl  CBEPTOYHBIX
HeliponHbix cereit: AlexNet, VGG, Inception
(GoogLeNet), ResNet.

8. Tpancdepnoe oOydeHue.

9. O6paboTka TekcToB. PaboTa ¢ €CTECTBEHHBIM




Inception
(GoogLeNet), ResNet.
Tpancdepnoe oOyuenue.

Tema 2.3. O6paboTKa TEKCTOB.

PaboTa c ecrecTBeHHBIM
SI3BIKOM C TTOMOIIBIO
HEUPOHHBIX CETEU.
BekTopnbie nmpeacTaBieHus
it TekcTta: word2vec,
skipgram, CBOW, fasttext.
PexyppeHTHBIE HEMPOHHBIE
ceru, LSTM, GRU.

SA3BIKOM C ITOMOIIBIO HEUPOHHBIX CETEU.

10. BekropHble mpencTaBiI€HMsI Uil TEKCTa:
word2vec, skipgram, CBOW, fasttext.
Pexyppentnsie Heliponnble cetu, LSTM, GRU.

11. Tpauchopmeps, BERT, GPT.

Tpanchopmepsi,
BERT, GPT.
Paznen 3. OOydeHue ¢ moaAKperieHueM
Tema 3.1. IlonsaTus 1. MapKkoBckue City4ailHbl€ MPOLIECCHI.
arcHra, Cpelbl, 2. llenmu Mapxoga.

COCTOSIHUSI, ICHCTBUM U
Harpaabl. OyHKIUSA

LIEHHOCTH COCTOSHHMS 4. ATTOpUTMBI TITyOOKOro 00y4eHusI C
(Value function) u MOJAKPEIIIICHUEM.

byHKIIMSA KauecTBa 5. Q — anropuTMBI 00YUYEHUHI.

JNEUCTBUS

(Qfuntion).

Ontumuzanus cTpaTeruu
C TIOMOIIBIO
MaKCUMM3aIUH (PyHKIIHHA
IIEHHOCTH U Ka4eCTBaA.
Qobyuenue. ['mybokoe
oOyueHue ¢
noakperienuem. Deep Q-
Networks, Actor-critic.

3. YpaBuenue bennmana.

2.3. PexomMenpanun o
o0y4Jarmmxcs

OLICHNBAHMI0O  Pa3HOYPOBHEBBIX  3aJaHUH

MakcuMaJibHOe
KOJIMYECTBO 0AJLJIOB*

Kpurepuu

OTJINYHO

BricTaBnsiercs o0y4aronemMycsi: €CJid BbIIIOJIHEHBI BCE
INYHKTBl pabOThl CaMOCTOSITENIbHO, 0€3 OMMOOK, eCIH
npeyIokKeH 0osiee palMOHAIBHBIA aITOPUTM PELICHHUS
3aJlauH.




BricTaBnsiercs O6y‘IaI-OH1€MYC$I: €CJIN CaMOCTOATEIBHO
BBITIOJIHCHBI BCC  IIYHKThI pa6OTLI, JOIMYIICHBI
HC3HAYUTCIILHBIC OIHI/I6KI/I, CCJIIn MPCOAJIOKCH Ooiee
paHHOHaHBHBIfI AJIT'OPUTM PCHICHUSA 3aJa1H.

Xopomio

BricTaBnsieTcs o0yyaromeMycs: ecil caMOCTOSTEITLHO
VY 10BJI€TBOPUTENEHO (MM ¢ TIOMOILIBIO MPENOJABATENsI) BBIIOJHEHBI BCE
MYHKTHI paOOTHI, TOMYIICHBI TPyObIe OITHOKH.

BricTaBisiercs oOydJaromeMycsi: €Cii C TOMOIIBIO
HeynoBneTBopuTeNnsHO | IPENOAABATENsl BBIMOIHEHBI HE BCE IYHKTHI palbOTHI,
JIONYIIEHBI IPyObIe OIMMOKH.

* IIpencraBneno B Tabmuue 2.1.

SAJAHUSA JJIA ITPOBEPKHU YPOBHSA COOPMUPOBAHHOCTH
KOMIIETEHLIHUU

Paznen 1. BBejeHue B HCKYCCTBEHHbII MHTEJJIEKT M OCHOBHbIE METO/bI
MAIIMHHOTO 00y4YeHusl 1Jisi pa00Thl ¢ TAOJUYHBIMUA JAHHBIMHU

BapuanT 1. B Tabnuie npuBefcHb AaHHBIE O KBapTHpax Mo Boirorpanackoi
oOactu

Ilena, ThIC. PYO. [lnomans, M° | YKunast mwiomas, M
2300 44,2 27,2
2700 61 33
2900 57 24
4350 68 39,2
2190 52 34
2150 36 18
1980 a7 31,7

Ha ocHoBe nanHO#M TabIMIIBI CO3/1aTh CIOBAph, KOTOPHIM 3aTeM IPeoOpa3oBaTh B
DataFrame. HaiiTu MakcuMalibHbIE 3HAYEHUS TIO KAXKAOMY MOKA3ATENI0, CPEIHEE
M MeJIUWaHHOE 3HayeHue Iomaau. OnpeaenuTh YUCIO0 KBApTHUP, Y KOTOPBIX
wiomaas Gonbine 50 M.

[TocTpouTs rpaduik 3aBUCUMOCTH CTOMMOCTH KBAPTUPHI OT IJIONIAIA KBAPTHUPHI.

Bapuant 2. B Tabnuiie npuBefeHbl AaHHBIE O KBapTHpax Mo Boarorpanackoii
obOnacTu

Ilena, ThIC. pYO. [lnomans, M° | JKuas wiomazis, 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 naHHOM TabJaUIIBI CO3/IaTh CJIOBApb, KOTOPBIN 3aTeM IpeoOpa3oBaTh B
DataFrame. HaliT MUHMMaIbHBIC 3HAUCHUS 110 KAXKOMY TMOKa3aTeI0, CpeIHee U
MEJIMaHHOE 3HaueHHE Tuiomaau. OnpenenuTh YUCI0 KBapTUP, Y KOTOPBIX KHUIIas
Iomnaasr Meubiie 40 M2,

[TocTpouTs Tpaduik 3aBUCUMOCTH CTOMMOCTH KBapTUPHI OT TUIOIIAIA KBAPTHUPHI.

Bapuant 3. B Talnuue npuBefeHbl AaHHBIE O KBapTHpax o Boirorpanckoii

oOmactu
Ilena, ThIC. PYO. [lnomanes, M° | YKunas mwiomans, 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 maHHOM TaOJIUIIBI CO3/IaTh CIOBAPh, KOTOPBIM 3aTeM MpeoOpa3oBaTh
B DataFrame.

Haittu MuHMMaIbHBIE 3HAYEHHUS 110 KAXKIOMY ITOKA3aTEN0, CPEAHEE U MEIMAHHOE
3HAYEHHUS KWIOW Iuiomaau. OnpenenuTs YUCI0 KBApTUP, Y KOTOPBIX LIEHA HE
MpEBbIIIAET 2 MIIH. pYyO.

[TocTpouts Tpaduk 3aBUCUMOCTH CTOMMOCTH KBAapTUPHI OT >KUJION IUIOIIAIA
KBAapTHUPBL.

Paszgea 2. Cucremsl 1i1y00KOro o0y4eHus

3ananue 1. [loacuuraiiTe pe3ynbTaT HEMPOHHOM CETH, 300paKEHHOM HA PUCYHKE,
UCHIOJIB3YS (PYHKIIMIO CUTMOM, U €€ OIHOKY, ucronb3ys MSE.
: 2 : 2 ; 2
(i —a)* + (= ax)" + -+ (i —ay)
n

MSE =

1
fsigmoid (x) = ml f\sigmoid (x) = fsigmoid (x) ' (1 - fsigmoid (X))



Hannwie: 1,=1, 1,=0, w,=0,45, w,=0,78 ,w5=-0,12 ,w,=0,13 ,w5=1,5 ,wg=-2,3.
Pemmth mocTaBieHHYIO 3a/1ady IO CIEAYIOIUM HadaiabHbIM gaHHbIM: [;=1, 1,=0,
W; = W; XN, rae N — HOMEP MO CIIMCKY B JKypHAaJIE.

Pasznen 3. O0y4eHue ¢ mogKpenjieHueM

3amanne 2. Hcnonw3ys anaroputm Q-o0ydeHus pa3paboTaTh ONTUMAIBHYIO
NOJINTUKY (CTpaTeruto BhIOOpa NEUCTBHS) 11 MAKCUMHU3alUA BO3HATPaXKICHUS B
cpene Frozen Lake.

BOITPOCHI K 3AUETY MO PA3JAEJAM (TEMAM) JMCLHMUILTAHEI

N cKyCCTBEHHBIN MHTEIIEKT: MOHATHE, BUAbI, ICTOPUS PA3BUTHSL.
Cdepsl npuMeHEHNS HCKYCCTBEHHOTO MHTEIIJICKTA.
OCHOBHBIE 337]Ja4M CUCTEM UCKYCCTBEHHOTO UHTEJUIEKTA.

b

AJITOpUTMBI HICKYCCTBEHHOTO MHTEJICKTA.

5. Meroasl kimaccupukaluu W KJIacTepusaluu: crneuudpuka U
OCOOCHHOCTH.

6. Hcnonb3oBaHuE perpeccur B MAIIMHHOM O0y4YEHUH.

/. Tumbl MamMHHOTO OOYYEHHS: C yuuTeneM, O0e3 YUHuTens, C
YAaCTUYHBIM MPUBIICUCHUEM YUUTEIISA, 00yUCHHE C TIOIKPETUICHUEM.

8. Krnaccudukamus ¢ HCIOIL30BAHWEM alTOPUTMa  K-Onvkaimmx
coceneit (KNN).

9. Merpuku oleHKH KiaccudukKauu: mojiHoTa, TouHocTh, F1, ROC,
AUC.

10. BanunanvonHass W TecTOBas BBIOOPKM B MAIIMHHOM OOYYCHUHU.
Kpocc-Banunamusi.

11. Pabota c kaTeropuaabHbIMH MPU3HAKAMHU.



12. baiiecoBckuii kiaccudukatop. Ouenka mnpusHakoB (Gaussian,
Bernoulli, Multinomial). EM anroputm.
13. Knacrepuzamnus. kMeans, kMeans++, MeanShift, DBSCAN.

14. Aucam0bmu. Soft and Hard Voting. Bagging. Ciyuaiinslii nec.
15. Metpuueckuit knaccuduxatopbl. KNN. WKNN.
16. JIluneiinas perpeccus. LASSO, LARS. CART.

17. HdepeBbss pemenuit. HWudopmanmonusiii  Bemrpeim. — OmmOka
KJaccudukanyu, SHTponus, kpurepui [ pxunu. [IpyHuHr.

18. I'noGanbublii mouck. Ciywailineiii mouck. Grid search. Crywaiinoe
omyxnanue. baifecoBckast ONTHMH3AITHSL.

19. Jluneiinass perpeccusi. I[lomunommanbHas perpeccus. ['peGHeBas
perpeccus.

20. Perpeccusi. Metpuku omenku perpeccun: MSE, MAE, R2 -
KO3 PUITMEHT IeTepMUHALINY.

21. Ilepeobyuenne u peryispusanus, rpedHeBas perpeccus, LASSO,
Elastic Net.

22. IlepuenTpoH, JOTUCTUYECKAST PETPECCHUS.
23. IlonHOCBSI3HBIE HEUPOHHBIE CETH.

24. CToXacTUYECKUN TPATUEHTHBIN CITyCK U 00paTHOE pachpOoCTpaHEHHE
rpajueHTa.

25. Perynsapuzanus THHEHHBIX MOJICIICH KIIaCCU(PUKAITUH.
26. AdaBoost. I'pagueHTHBIN OYCTHHT pemnaronux 1epeBbeB.

27. Knacrepuzarusi. Agglomerative Clustering. Mertpuku
KJIaCTEepHU3allUU.

28. Ounenka knaccudukanuu. DddexktuBHocTh 1O [lapeto. Precision-
Recall u ROC xpussie. AUC.

29. Heiiponnsie  cetu.  llepuentpon  PozenGnarra.  OOpaTtHoe
pacnpoctpaHeHue rpaaueHTa. yHkiuu akTuBanuu. Softmax.

30. Jlokaneuerit mouck. Hill Climb u ero pasnoBumHoctH. OTXUT.
['eHETHYECKUI aNTOPUTM.

31. Merop onopHbIX BEKTOPOB. fAapa.



