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PA3JIEJ 1.

ITACIIOPT ®OHJA OHEHOYHbBLIX CPEIACTB

0 AMCHUIIJIMHE

«CucremMbl HCKYCCTBEHHOI'0 HHTC/VICKTa»

1.1. OcHoBHBIE CBeIeHUH 0 TUCIUTIIINHE

XapakTepuCTUKa JUCIUIIIUHBI
(cBeneHust COOTBETCTBYIOT pazaeny PIT/I)

Tabmuma 1

00pa30BaTebHOI POrPaMMBI

OO6pa3oBatenpHast mporpaMMma OakanaBpuaT
Hanpasnenue nmoaroroBku 39.03.01 Commonorus
[Tpodunn «Conuonorus»
KonmuecTBo pazzaenos 3
y4eOHOM AUCITUTUIMHBI
Juciummaa  0a30BOM  94acTH 51.B.02

®opMBbI KOHTPOJIA

Pa3zHoypoBHEBbIE 3a/1aHMS,

nabopaTopHbIe paboTHI,

YCTHBIN ONPOC, TECTOBBIC 3aJJaHUS

ammecmayuu

lloxazamenu Ounas popma 00yueHus
KonuuecTBo 3a4€THBIX € AMHUIL 5
(KpeuTOB)
Cemectp 6
Oowaa mpyooemkocmbo -
(axadem. uacoes)
Ayoumopnan Konmaxmuasn 56
paooma:
JlekmoHHbIE 3aHATHUS 18
[IpakTnueckue 3aHsITUA 18
JlabopatopHbie pabOThI 18
Koncynpranuu 2
KonraktHas pabota nepes 4
9K3aMEHALIMOHHOM CECCUEN
CamocrosiTesibHast padora 12
KonTpoan 2
Dopma npomesncymouHol sager




1.2. IlepeyeHb KOMIIETEHIIUI ¢ YKa3aHUEM I3TANoOB GOpMUPOBaHMS B
npoiecce 0CBOeHHs 00pa3oBaTeIbHONH MPOrpaMMbl

Tabawnia 2
[lepedyeHb KOMITETEHIIUN U UX PJIEMEHTOB
HMrnmicarop DeMEeHTHI HUHANKATOPA Nunexc
Kommerenus KOMTICTCHITUH U €T0
dOPMyIPOBKA KOMTICTCHITHH AIIEMEHTA
[IK-7 [K-7.1 3name:
Crniocoben JIeKOMITO3UpYyEeT, | THITBI 3a]1a4 MAIlTHHHOTO
0oTOUpATh, dbopmanuzyer oOy4eHUs U IPUMEHSIEMbIC HK3711
KJIaCCU(UITUPOBATH IPOLECCHI U K HUM KJIACCHI aITOPUTMOB
U KOPPEKTHO OOBEKTHI JJIs OCHOBHBIE HAIPaBJICHUS
WHTEPIIPETUPOBATH UCTIONBb30BAHUSL | Pa3BUTHS UCCIICIOBAHUH B
00001IIEHHY O WHTEIUICKTYyaTbHBIX | 00J1aCTH CUCTEM HK3721
po(heCCHOHATBHYTO MPOTPAMMHBIX | HICKYCCTBEHHOTO
uH(OPMAITHIO TTPU perIeHni WHTEIJICKTa
MIOJITOTOBKE TEOPETUUYECKUE OCHOBBI K1
HAyYHBIX OTYETOB U AJITOPUTMOB MAITMHHOTO 33
Mpe3eHTaLNH oOy4eHus
pEe3yJIbTaTOB Ymemn:
UCCIIEJOBAHUM C IMOATOTOBUTH JaHHBIE K IK-7.1
y4eToM HCIOJIb30BAHUIO AJITOPHTMA y-1
0COOEHHOCTEM MaITUHHOTO O0yYCHHUS
NOTEHLIUAILHON OLIEHUBATh KAYECTBO
ayAMTOpUH pELICHU CUCTEM HI§I721
MaIIMHHOTO 00YYEHUs
aIanTUPOBATh AJITOPUTMBI
MAaIIMHHOTO O0yUYeHUs K [1K-7.1
PELICHUIO MPAKTUYECKUX Y-3
3amau
Bnaoemby:
METOJI0JIOTHEN Pa3pabOTKU K1
pelIeHui MaIMHHOTO B.1
oOyJeHHS
pUMEpPaMU MPaAKTUIECKOTO
MPUMECHCHUS apXUTCKTYP I1K-7.1
HCKYCCTBEHHOTO B-2
WHTEIJICKTa
METO/IaMH OHJIAH
TeCTI/IIIL)OBaHI/ISI peleHun HI;731

MAITUHHOTO O0yYCHHUS




Tabmua 3

Oranel GOPMUPOBAHUS KOMIETEHLUH B MPOLIECCE OCBOCHMSI OCHOBHOM
00pa30BaTeIbHOI POrpaMMBI

KonTponmpyemsbie
pazjeinbl (TeMBbI)
JUCHUTLTUHBI

DTansl
dhopmMHupoBaHUs
KOMITETCHIIAMN
(HOMED
ceMecTpa)

Kon nnaukaropa
KOMIIETEHIIN U

Haumenosanue
OIIEHOYHOTO
CpeacTBa

Paznen 1. BBenenue B HICKyCCTBEHHBIN HHTEIUIEKT U OCHOBHBIE METO/IbI
¢ TaOJIMYHBIMU JaHHBIMU

MaITMHHOTO O0y4YeHHUs JIJIs1 pabOThI

Tema 1.1.
OcHOBHBIE 33129
CHUCTEM
HCKYCCTBEHHOTO
WHTEJIJICKTA.
Kiraccudukanms,
KJIaCcTepHr3allus,
perpeccus. Turbl

MAIIIMHHOT'O0 O0yYECHHUS:

C yuureiem, 6e3
YUUTES, C YACTHIHBIM
MIPUBJICYCHUEM
y4uTENs, 00yueHue C
MOJIKPETUICHUEM.
Kiaccudukanus Ha
npuMepe ajaroputMa k-
ONMKANTIINX coceiei
(kKNN). Metpuku
OIIEHKH
KJ1accu(puKaIuu:
MIOJTHOTA, TOYHOCTD,
F1,ROC, AUC.
Bamunammonnas u
TeCTOBas BHIOOPKA.
Kpocc-Banmumanus.
PaGoTa c
KaTeropHaJIbHBIMU
IIpU3HAKaMHU.

6

TMK-7.1
3-1,2,3

I1K-7.1
V-1,2,3

[K-7.1
B-1,23

PasnoypoBHeBbIE
3aJjaHus,

TECTOBBIC
3aJaHusl,

naboparopHas
pabota Nel

Tema 1.2.
Perpeccust. Merpuku

OLICHKH PETPECCHH:
MSE, MAE, R2 —
KodhpuUIeHT

[IK-7.1
3-1,2,3

I1K-7.1
V-1,2,3

Pa3noypoBHEBEIE
3a/1aHusl,

TECTOBBIE
3a/1aHus,




JIeTCPMUHALIUU.
Jlunelinas perpeccus,
MOJIMHOMHUAJIbHAS
perpeccusi.
[TepeoOyuenue u
peryJsipu3anmsi,
rpeOHeBas perpeccus,
LASSO, Elastic Net.
JIuHenHbIe MOICIIN IS
KJIacCU(pUKaIIHH.
[IepuentpoH,
JIOTUCTUYECKAs
perpeccusi,
MTOJTHOCBSI3HBIC
HEHUPOHHBIC CETH,
CTOXAaCTUYECKUH
rpaueHTHBIN CITYCK 1
obOpartHOe
pacnpocTpaHEeHHE
rpaJlcHTA.
Perymsapuzanus
JIMHEVHBIX MOJIeJIer
KJ1acCH(UKAIIUHH.

I1K-7.1
B-1,2,3

nabopaTopHas
pabora Ne2

Tema 1.3.
Knacrepuzanus.
kmeans, k-means++,
DBSCAN,
arJaoMepaTUBHAS
KJIaCTEpH3aIIHSL.
MeTpuKu OLICHKH
KJIACTEPU3aLINH.

I1K-7.1
3-1,2,3

I1K-7.1
V-1,2,3

IK-7.1
B-1,2,3

Pa3noypoBHEBbIE
3a/1aHus,
TECTOBBIC
3aJ1aHusl,

naboparopHas
pabota Ne3

Tema 1.4.
AJTOPUTMBI,
OCHOBaHHbBIE Ha
MIPUMEHEHU U
pEIIAIOIINX JEPEBHEB.
Kputepun pazgenenus
y3Ia:
nH(OPMaITMOHHBIH
BBIMTPBIIL, KPUTEPUA
Jlxuan. AacamOiu
pelIaroluxX JIePEBbEB:
CITy4YalHBbIN JIEC,
rpaJIUEHTHBIN

I1K-7.1
3-1,2,3

I1K-7.1
V-1,2,3

I1K-7.1
B-1,2,3

Pa3HoypoBHeBbIE
3a/1aHus,

TECTOBBIE
3aaHus,

nabopaTtopHas
pabota Ne4




OyCTHUHT.

MeTtoz OnopHBIX
BEKTOPOB. [Ipsimas u
oOparHas 3aay4a.
Onpenenenue
OTIOPHBIX BEKTOPOB.
S nepHbId TPIOK.

Paznen 2. Cuctemsl riry60oKoro 00y4eHus

Tewmnr 2.1. 6 IK-7.1 PazHoypoBHEBBIE
Hewponusie cetu. 3-1,2.3 3aJaHusl,
DYHKIUY OMUOKH K7 1
HEHUPOHHBIX CETEH U V-1,2,3 TECTOBBIC
O6yT—IeHI/IC C 3aaHusd,
ITOMOIIIBIO OOPaTHOTO l]gK17213
pacipoCTpaHCHHUS T nabopaTopHas
rpagueHra. llonsatue pabora Ne5
0d5TYa U DIIOXH.
Tema2.2. 6 IK-7.1
PaGora ¢ 3-1,2,3
M300paKEHHUSIMH C
HOMOpIHb}O TK-7.1
o o V-1,2.3
HEHWPOHHBIX CETEH.
CBepTouHbIC IK-7.1
HEHUPOHHBIE CETH. B-1,2.3
Onepanyu CBEpPTOK,
max-pooling.
[TonyssipabIe
aApPXUTEKTYPBI
CBEPTOYHBIX
HEUPOHHBIX CETEM:
AlexNet, VGG,
Inception
(GoogleNet),
ResNet.
Tpancdepnoe
oOyJeHwue.
Tema 2.3. 6 T[IK-7.1 PazHoypoBHEBBIE
O6paboTKa TEKCTOB. 3-1,2.3 3aaHus,
Pabora ¢
€CTECTBEHHBIM TK-7.1
V-1,2.3 TECTOBBIC
SI3BIKOM C ITOMOIIIBIO
3aJaHusl,

HEUPOHHBIX CETEM.




BekropHbie TK-7.1
TpeJICTaBIIEHNs 11 B-1,2,3 JtaGopaTopHast
Tekcta: word2vec, pa6ora Ne6
skipgram, CBOW,
fasttext.
PexyppenrtHbie
HEHPOHHBIE CETH,
LSTM, GRU.
Tpancopmepsl,
BERT, GPT.
Paznen 3. OOyueHue ¢ moaKperieHHeM
8. | Tema 3.1. ITousiTus 6 HK-7.1 PazHoypoBHeBbIe
arcHra, Cpeasbl, 3-1,2,3 3aJaHusl,
COCTOSHMUA, K7 1
ACUCTBUH H V-1.2,3 nabopaTtopHas
Harpabl. OyHkusa paGota No7
IIEHHOCTH TIK-7.1
coctostaus (Value B-1,2,3 .
function) m YCTHBIH OMPOC
(GyHKIMS KauecTBa
nevicteus(Qfuntion).
Onrumuzanus
CTpaTEeTuu ¢
TTOMOIIIBIO
MaKCUMU3AINH
GbyHKIUN [IEHHOCTH
1 Ka4yecTBa.
Q-ob0yueHnue.
9. | Tema 3.2. 6 1IK-7.1
I'myGokoe oOyueHue 3-1,2,3
C TIOJTKPETUICHUEM. K7 1
Deep Q-Networks, V1223
Actor-critic.
[IK-7.1
B-1,2,3

PA3JIEJ 2.

TEKYIU KOHTPOJIb IO JIMCIMUIIJINHE

«CucreMbl HCKYCCTBCHHOI'O HHTC/IVICKTAa»

Texymuii KOHTPOJIb 3HAHUI UCHIOIB3YETCS ISl OTIEPATUBHOTO U PETYISPHOTO
YOPABJICHUS YU4EOHOU NEATETBbHOCTBIO (B TOM YMCIIE CaMOCTOSITEIbHOM paboToil)

o0ydJaronuxcs.




B ycrnoBusx OamibHO-pPEHTHHTOBOW CHUCTEMBI KOHTPOJIS PE3yJIbTaThl
TEKYIIEro OLIEHWBAaHUA OOYyYaloLIErocss MCIONb3yIOTCS KaK I0Ka3aTeiab €ero
TEKyLIEro peuTHHra. TeKynmi KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBIISICTCS] B TCUCHUE
CeMecCTpa, B X0/I€ MOBCEAHEBHON yueOHOM pabOThI O UHAUBUIYaIbHOW HHULINATUBE

npenojasarend. J{aHHbIN

BUJl KOHTPOJS CTHUMYJUPYET Yy 0Oydaromerocs

CTpeMJICHHE K CHCTEMaTHYeCKOH CaMOCTOSITeNbHOW paboTe MO0 H3YYEHHIO

JTACILTUATLIINHEL.

Ta0muna 2.1

Pacnpenenenue 6ay1oB 1o BUaAaM yueOHOM JesTeNbHOCTH
(6aJTbHO-PEUTHUHTOBAs CUCTEMA)

Bun 3aganus
HaumenoBanne
Pasnena/Temsr | jpp 113 Bcerosa K3P CP
(P3) Temy | (T3,Y0)| (YO)

P.1.T.1.1 7 9

P.1.T.1.2 8 9

P1T.13 g | O 9 5 5

P.1.T.1.4 8 9

P2.T.2.1

P2T22 81 5 1 5 5

P.2.T.2.3 8 10

P3.T.3.1

P3T32 8 5 13 5 5
Hroro: 1006 55 15 70 15 15

I13 — npakTUyecKoe 3aHsTHE;
JIP — nabopaTtopHbie pabOTHI
T3 — TecToBBIC 3aJ]aHUS;

YO — ycTHBIN 0npoc;

P3 — paznoypoBHEBbIE 3a/1aHUS;
K3P — koHTpOJIb 3HAHUI 110 pa3zieny;
CP — camocTosrenbHas padoTa 00y4aronerocs.

2.1. PexoMeHganmum 1O  OUECHUBAHUIO JIAOOPATOPHBIX  padoT

00y4arouuxcs
MakcumajbHoe
N Kpurepuu
KOJIMYeCTBO 0AJ1JI0B

OOyyaromuiicss  BBIIOJHWI ~ 3aJaHUE  TOJHOCTHIO
MPABUJIBHO; JIOTUYHO, YETKO U SICHO U3J1araeT OTBETHI

Otan4HO HAa  TOCTaBIICHHBIE  BOIPOCHL,  OTBET  HOCHUT
CaMOCTOSITEIJIbHBIN Xapakrep, oOyuJaroiuics
BBITIOJTHUJI JIAOOpaTOpHBIEC PAOOTHI B OJTHOM O0BEME.




[Ipu BBITTOTHEHWM 3aaHUsI OOYYAIOUTUHCS JTOMYCTHII
OTJIeTIbHBIE HETOYHOCTH (HECYIIECTBEHHBIC OIIMOKH);
OTBET OTJIMYACTCS MEHbIIEH OOCTOATEIHLHOCTHIO,
rIIyOMHOM, 0OOCHOBAaHHOCTBIO M TMOJIHOTOM; OJAHAKO
JOMYIICHHbIE  OIIMOKM  HUCHPABISAIOTCA  CAMUM
CTYAEHTOM  IOCJI€  JONOJHUTEIbHBIX  BOIIPOCOB,
0Oy4aroIuiiCsl BBHIIOJHUI JIabopaTOpHbIe pabOTHI B
MIOJIHOM 00beMeE.

Xopo1o

[Ipu BbIMONIHEHUU 3aJlaHUsI 00YUYarOUIUNCS JOMYCTHII
HETOYHOCTH U  CYIIECTBEHHbIE  ONIMOKHW;  TIpU
apryMeHTallid  OTBETa CTYJIEHT HE MPUMEHSET
Y 10BIETBOPUTEITHHO TEOPETUUYECKUE 3HAHUS JIJIs1 OOBICHEHUS JOMYIIEHHBIX
omKOO0K, B IIEJIOM OTBET OTJINYAETCSI HU3KUM YPOBHEM
CaMOCTOSITEJIbHOCTH,  OOyYaroluics  BBITOJHUI
nabopatopHbie pabOThI B TOJTHOM 00BEME.

OOyuaromuiicss He BBITOJHWI 3aJjaHUe; B OTBETE Ha
BOIIPOCHI CTYACHT JIOTTYCKAET OITUOKHU B ONPECIICHUH
HeynoBneTBopurelbHO | OCHOBHBIX MOHSATHI; OECIOpsAI0YHO M HEYBEPEHHO
W3JaracT MaTepual, OOYYarolIMWCS HE BBITOIHIII
JabopaTtopHbie pabOTHI B TOJTHOM 00BEME.

* IIpencraBneno B Tadbauue 2.1.

THUITOBBIE 3ATAHUA 1A JABOPATOPHBIX PABOT JJIA
INPOBEPKH YPOBHA KOMIIETEHIIUN

Pa3nes 1. BBegeHue B HCKYCCTBEHHbII HHTEJIEKT M OCHOBHBIE METO/IbI
MAIIMHHOT0 00y4YeHMsI It padoThI ¢ TAOJUYHBIMHU JAHHBIMU

Jlabopamopnas paboma Nel

Meroabl pabotel ¢ Tabmuumamu B Python. Arperanms u Busyanuzarus
naHHbIX. [I[poBeeHre NEPBUYHOTO aHAIN3A TaHHBIX.

enu: mzyuenue MetozoB paboTel ¢ maHHbIMH B Python u mpoBenenue
NEPBUYHOIO aHAJIN3a JAaHHBIX.

3ananue: 3arpysure nataceT B pandas gatadpeiim. BriBeauTe OCHOBHBIE
nmapaMeTpel gartacera. Omnpenenure, CKOJBKO B JAaTAacETe CIIy4aeB OTCYTCTBHS
npusHakoB. Ornpenennure, CKOJBKO TMPHU3HAKOB SBISIIOTCS KaTErOPUAIbHBIMU.
Busyanmsupyiite pacnpeneneHue NpU3HAKOB II0  KiaccaMm. Busyanusupyure
3aBUCUMOCTb ME¥K]1y IIPU3HAKAMMU.



Jlabopamopuan paboma Ne2

Hcnonb3oBaHne M CpaBHEHHE alroputmoB kiaccuukauuu: kNN,
pelarolue 1epeBbest U UX aHCaMOJIH, TOTUCTHYECKAsI PETPECCHSL.

Lenu: mprMeHEeHHE U OLIEHKA aITOPUTMOB KJIacCU(PUKAIIH.

3amanue: Paznenure pgatacer Ha OOydYalIIMd M BaTMJAUMOHHBIA C
COXpaHeHHeM mponopiui kiaccoB. Kiaccudummpyiite TOYKM M3 Jaracera ¢
nomoIikio anroputMoB KNN, noructuueckoit perpeccun, CART, ciyuaiinoro jeca,
CatBoost. Ilogbeputre myumime mnapameTpbl aJIrOPUTMOB C  MOMOIUIBIO
BaJIUAAIMOHHON BBIOOpKHU. CpaBHHUTE BpeMsl pabOThl aJITOPUTMOB M 3aBUCUMOCTD
OT Mpe1oOPabOTKU JaHHBIX.

Jlabopamopuas paooma Ne3

Hcnonb3oBaHre U OLIEHKA alrOpuTMOB perpeccuu. [logdop onTuManbHbBIX
napaMeTpoB PErpecCcui.

[enu: n3ydyeHue anropuTMOB PErPECCUM.

3ananue: [IpuMeHnuTe METO TMHENHOW PErpeccuu sl pelieHus 3a/1adu Ha
naracere. JlobaBbTe B 1aTaceT MOJIMHOMHUAIbHBIC IPU3HAKHU. J[00aBIsiiTe IPU3HAKH
MOoKa HE YBUAWTE IepeoOyyeHue Ha BaJIuJallMOHHOM paTacete. I[lpumenure
rpedHeByto perpeccuto u LASSO, uToObI U30aBUTHCS OT MEPEOOyUCHUSI.

Jlabopamopuas paooma Ned

OnTuMH3alMoOHHbIe 3a7aud U ux pemeHusa. [logbop rumepnapaMeTpos
ITOPUTMA C TTIOMOIIIbIO METOJIOB ONTHMH3AIIUN

[enu: nzydyeHune aropuTMOB PEIICHUS ONTUMHU3AIIMOHHBIX 3a/1a4.

3ananue:

1. OnTumMusupyiTe IIMHY MapuipyTa B 3ajlade KOMHBOSDKEpa C MOMOIIBIO
anroputMoB hill climb, oTkura u reHeTHYeCKOro ajropuTMa. BeiBenute
TIOJTYYMBIIMICS TIYyTh U €r0 JTHHY.

2. OnTuMH3UpyiTe TUIIEpIapaMeTPhl alrOpUTMa MallIMHHOTO 00ydYeHus (Ha
BBIOOp) C MOMOINIBIO CIy4YailHOTO MOMCKa, MOMCKa Mo pemierke, aaroputma hill
climb, reHeTHYECKOTO AlrOpUTMA.

Pa3nen 2. Cucrembl ri1y00KOro 00y4eHust

Jlabopamopnasa paboma Ne5
Knaccudukanus nzodpaxkenuit u TpancepHoe o0yueHue.
Hemu: wu3yuyeHue MeETONOB TIIyOOKOro oOydeHuss st paboTel €
M300paKEHUSIMU.



3ananue: 3arpy3ure JaTaceT M CO3JalTe UTEpaTop JUIsl MOJENH IIyOOKOro
oOyueHus. 3arpy3ure npenodydyeHHyro Ha ImageNet cBepTounyro cetb (AlexNet,
VGG umu ResNet) u no6asbre k backbone momHOCBs3HBINA ciOW AJig 00y4YeHUS.
OO0yumnte HeipoHHyO ceTh Ha ImageNet, Bu3yanu3upoBaB rpapuk QyHKIIMH TOTEPD
Ha oOydarlie W BamuJaIllMOHHOW BbIOOpKE. PeanmusyiiTe Momynb NMpUMEHEHHUS
HEHPOHHOMU CETH K JaHHBIM, IPOBEPHTE KaUECTBO OOYyUEHHUsI HAa TECTOBOW BBIOOPKE.

Jlabopamopuasa paboma Ne6
PaGota ¢ TekcTaMu ¥ UX BEKTOPHBIMU TIpeicTaBieHusMu. Lemu:
M3y4YEHUE MOJIeJIel BEKTOPHOTO MPEICTABIECHUSI TEKCTOB.
3ananue: Ckavaiite npenoOydeHHble BekTopa AJig cioBaps. C MOMOIIbIO
moboro kinaccudpukaropa mamuHHOTO o00yuyeHus (kKNN, SVM, CatBoost)
KIacCUPUIMPYHTE TEKCThl W3  JaTacera IO CyMME BEKTOpPOB  CIIOB.
Knaccudumupyiite Texctsl ¢ momotipio LSTM cetn.

Paszgen 3. O0yuyeHue ¢ mogkpenieHuemM

Jlabopamopuas paboma Ne7
[Tpumenenne Q-Networks /s perieHus: IPOCTHIX OKPYKEHHM.
Ienu: n3ydeHne mpuMeHEHNs 00YUEHHS C TTOAKPEIICHUEM JIJISl PeIICHU I
3a/1a4 KOHTPOJIS.
3amanne: OOy4yuTe TMPOCTYIO TMOJTHOCBS3HYIO Q-CeTh I pelieHus
okpyxenus LunarLander.

2.2. PekoMeHIaUMHU MO OLEHNBAHUIO KOHTPOJISA 3HAHUI 1O pa3aeny
AUCUMILTHHBI 00y4aI0IIUXCsl

2.2.1. KoHTpoJib 3HAHUM 1O pazaenaMm 1-2 AMCUMIUIMHBI NPOBOAUTCA B
dhopme TecTUpOBaHHS.

B 3aBepumieHnr U3ydeHMs KaXKIOTO pas3fena JUCHUIUIMHBI  MOMET

IPOBOJUTHLCS TECTUPOBAHUE (KOHTPOIb 3HAHUH IO pa3eiy, pyOeKHbIM KOHTPOJIB).

Kpumepuu oyenueanus. YpoBeHb BBIIOJIHEHUS TEKYIIIMX TECTOBBIX 3aJaHUM
OlleHUBaeTCs B Oaiutax. MakcMMalIbHOE KOJIMYECTBO OAJJIOB II0 TECTOBBIM 3a1aHUSIM
ompeesieTcs MPernoJaBaTelisiM U peAcTaBieHo B Tadaule 2.1.

TecToBbIE 3a1aHUA MPEACTABICHBI B BUJIE OLIEHOYHBIX CPEACTB U B MOJTHOM
o0beMe TIpe/ICTaBlICHbl B OaHKE TECTOBBIX 3aJIaHUK B 3JIEKTPOHHOM Buje. B dhoHe
OIICHOYHBIX CPEJICTB MPE/ICTABICHBI TUIIOBLIE TECTOBBIC 3aJaHus, pa3paboTaHHbIC
JUTSL U3YUYEHUS TUCTUTIIUHBI « CUCTEMbI HCKYCCTBEHHOTO MHTEIIIEKTAY.



THUITIOBBIE TECTOBBIE 3ATAHUA IJ151 ITIPOBEPKH YPOBHS
COPOPMUPOBAHHOCTHU KOMIIETEHIINN

Pa3nes 1. BBegeHue B HCKYCCTBEHHbII HHTEJIEKT M OCHOBHBIE METO/IbI
MAIIMHHOI0 00yYeHHsl 1JIs PadoThl ¢ TAOJUYHBIMHU JAHHBIMU

1. Kro B 50-¢ rompt XX Beka co3iajl MaTeMaTHMYeCKyl0 MOJETb
(YHKIITMOHUPOBAHUS CETE HEPB- HBIX KJIETOK KUBOT'O OpraHuzma’?
a) Anad TeropuHr
0) ®psuk PozenTOnart
B) UBaHn I1aBioB
r) bunn I'efitc
2. Yactp METONOB HCKYCCTBEHHOTO  MHTEJUIEKTa,  O3HAYaroIas
W3BJICUCHUE 3HAHUH U3 JaHHBIX:
a) Data Science
06) Cratucruka
B) Data Mining
r) Big data
3. Haxaruem kakux KJIaBUII MOXHO 100aBUTH siueiiku B Notebook
Jupyter (Bo3moskHO 60Jiee 0JJHOTO MPaBUILHOTO OTBETA)?
a) M
0) A
B)Y
r)C
n)B
4.  SI3bIKm IPOrpaMMHUPOBAHMS, KOTOpBIE OTHOCSITCS K
00BEKTHOOPUEHTUPOBAHHOM mapagurme (Bo3moxxHo Oosiee 0HOTO PABUIBLHOTO
OTBETA):
a) Python
0) Haskell
B) C#
r)C
5. Kro sBnsercs coznarenem si3pika Python?
a) I'euno Ban Poccym
6) Mapk [lykepOepr
B) Jlennuc Putum
r) Tomac Kypu
6. YwucIo c 1U1aBaroIeil TOYKoil 0003HaYaeTC
a) list
0) bool



B) int

r) float
7. S=list('12345") C nomoibto pynkiuu list() cozmaercs:
a) MHO>XeCTBO

0) Koprex

B) Cmmcok

r) CnoBapb
8.  Kakum Oyner pe3yibTar:

: a={l,

a.intersection updete({1, 5))
(a)

a) {1}
0) (2,3,5}
B) (1,2,3,5}
r)(1,1,2,3,5}
9.  ®ynkuwus tuple() npumensieTcst 1ist:
a) OYMCTKH KOpTeXa
0) OuncTKa crmcKa
B) Co3aHus IMyCTOT0 KOPTEXa
r) JloGaBieHus 371IeMeHTa B KOHEIl CIIICKa
10. Kakoe Ha3HaueHue QPyHKIMI cCOOpaHHBIX B MOy e random?
a) O6paboTKa CTaTUCTUUECKUX JTaHHBIX
0) MaTemaTu4yecKre pacueThl
B) PabGora ¢ 6azamu gaHHBIX
r) ['eHeparus ciryyalfHbIX YuCe
11. Kakoii MaccuB ObLJI CTEHEPUPOBAH MTPH BBHINOJTHEHUN HHCTPYKLIUN
data=np.linspace(10, 18, 5)?
a)[10.,12.,14., 16., 18.]
0) [10., 15.]
B) [10., 18., 5]
r) [10, 15]
12. bbin co3nan nsymepHbld MaccuB mas. Kakoii pesynbrat Oyaer
BBIBEJICH B KOHCOJIb IIPH BbI- IIOJIHCHUH MHCTPYKIMK print(mas[3, 3]):

nas=nNp.array

a) 4

0) -8

B) 0

r) byaer BeiBeieHa ommoka



13. Bsut co3nan nByMepHbIi MmaccuB mas. Kakoit pe3ynbTaTt OyaeT
BBIBEJICH B KOHCOJIb IPY BBI TIOJTHEHWW WHCTPYKIUH print(mas[3, 3]):

a) -8

0) byner BriBeieHa onOKa

B) 0

r)4

14. IllaxMaTHBIN CYyIIEpKOMITBIOTEP, KOTOPBIM BBIMTPAI MAT4Y Y YEMIIMOHA
mupa no maxmaram ['appu Kacnaposa:

a) AlphaGo

0) dyraky

B) Deep Blue

r) JIoMOHOCOB-2

15. C noMouipro Kakoro CHMBOJIa MOKHO CO3/1aTh 3ar0JI0BOK Ha SI3bIKE
pasmetku Markdown?

a)*

0) #

B) %

r) &

16. Kakwue Teru HCoab3yI0TCs A CO3/IaHUsI )KUPHOTO MIPUQTa HA A3BIKE
pazmetku HTML?

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

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

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

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

17. Kaxko#i cuMBoJ ucnoyib3yeTcs sl Habopa GopMyJibl ¢ TTOMOIIIBIO
LaTeX B Notebook Jupyter?

a)$

0) %

B) //

r) &

18. Kakue BapuaHThl UIMEH NEPEMEHHBIX JOITycTUMBI B Python?

a) x1

0) k&

B) main

r) 1x

1) new_TepeMeHHast



19. C noMouiplo Kakod omepauuy HajJ JABYMS LEJIbIMH YHCIAMH MOYKHO
MOJIYYUTh OCTaTOK
a) %
0) /
B) //
r)*
20. Ilyctp mepeMeHHOM a NMPUCBOEHO 3HadyeHue 5, T. €. a = 5. Kakue
orepaiuu BO3MOXKHbBI?
a) at=l1
0) a/*=3
B) a=a+l
r)al/=2
21. [ns gero mpumensieTcst pyHKuus inpoot()?
a) Jlnsa onpeneneHus TUa JaHHbIX
0) Jl1s1 BO3BeIeHUs YKCIia B CTETICHb
B) Js1s1 BBIBOZIA TaHHBIX B KOHCOJIb
r) JI71s BBOIa TaHHBIX C KJIABUATYPbI
22. Kakue onepaTopsl HCIOIB3YIOTCS ISl peaTu3aliy IUKINYECKUX
JITOPUTMOB?
a) for
0) while
B) elif
r) switch
23. C=(1,2,3,4,5). Bo3MO>XHO JI1 B JAHHOM KOPTEKE 3aMEHUTH 5 Ha 67
a) Her
0) Jla

Pa3zpnesn 2. Cucrembl riry0okoro od0yueHust

1. B mammuHOM 00yuYeHUH JaHHbBIE JENATCA Ha:

a) O0yuJaroIyto 1 00y4aeMyto BEIOOPKY

0) bosbinyto 1 Manyro

B) OCHOBHYIO U HEOCHOBHYIO

r) O0yyaroIyto 1 TECTOBYIO BIOOPKY

2. Kak Ha3pBaeTcs MeToA MOMydeHHs KO3()(PUIMEHTOB ypaBHEHMS
perpeccu, mpu KOTOPOM MHHUMH3UPYIOTCS KBapaThl OITHO0K?

a) Metoa MakCHUMaJIbHOTO PaBIONIOA00US

0) Meron MUHMMH3AIUK CPETHEN KBaIpaTUUECKON OIIUOKU

B) MeToa MUHUMU3AIUKA MOYJIEH OMNO0K

r) MeToa HauMEeHbBIIINX KBaIPaToOB



3. B HEHUpOHHOW CETH BBIYUCIUTEIbHAS E€OUHUIIA, KOTOpasl IMOJy4yaeT
uH(OpPMAITNIO, TIPOU3BOAUT HAJ HEW MPOCThIC BBHIYUCICHHUS W TIEPENacT ee
JaNbIIIe:

a) I'paguent

0) Heiipon

B) AKCOH

r) Cunaric

4. Kakoil  anropuT™M = HUCIOJB3YeTCS B METOJAE  OOpaTHOro
pacrnpocTpaHeHus OUOOK JIJIsl TOMCKa MUHUMYMAa?

a) Mertoa TUXOTOMHUH

0) Anroputm [lefikcTphl

B) MeTo1 HAMMEHBIIIUX KBAPATOB

r) 'panueHTHbIN ciycK

5. Kaxk Ha3biBaeTCs 0/1Ha UTEpallUA B IIpoliecce 00yUeHHUsI, BKITFOUAOIIAS
peabIBICHUE BCEX MPUMEPOB U3 O0YUAIOIIETO MHOKECTBA?

a) Dnoxa

0) ITaket

B) Cer

r) MuHunaker

6. UtoObl MOAKIIOYNTH OMOMMOTEKY HEOOXOJUMO HCIOJIB30BATh
KITFOUEBOE CJIOBO:

a) import

0) is

B) from

r) install

7. s co3manus GYHKIIMHU UCITONIB3YETCS KIIFOYEBOE CIIOBO

a) func

0) lambda

B) class

r) def

8. Kakol meTos ucnosib3yercs Ipu CO3/1aHuN CI0Baps?

a) dict()

0) tupe()

B) list()

r) set()

9. Kakyro onepaimo MO>XKHO BBITIOJIHATE ¢ TTIOMOIIBIO MeToAa union()?

a) CummeTpuyHasi pa3HOCTb

0) O0benuHeHNE

B) Ilepeceuenue

r) JlononHenue



10. Kaks dyHK1us n3 OnOIMOTEKH NUMpPY CIY>KUT JIJIs1 yMHOKEHHUS IBYX
MaTpuIl?

a) det()

0) dot()

B) len()

r) mult()

11. Kaxoit Tun ganHbIx B Oubinoreke pandas npeactaBisieT coooi
IIPOUHAECKCUPOBAHHBIM MHOTO MEPHBIN MacCHUB?

a) DataFrame

0) list

B) Series

r) Array

12. Kakue pynxuuun u3 6udbanorexu matplotlib ciyxat 1uist noctpoeHus
rpaduka

a) figure()

0) hist()

B) plot()

r) func()

13. Jlns gero ciayxut ¢pyHkuus head u3 6ubdamorexku pandas?

a) Jlns mojcuera yucia cToJIONOB U CTPOK TaOJIUIIbI

0) Jl1s BbIBOJIA JIFOOBIX MSITU CTPOK TAOTUIIBI

B) JI)1s BBIBO/IA TTOCIICTHUX TISITH CTPOK TAOJIHAIIBI

r) [[71s1 BBIBOJT TIEPBBIX MATH CTPOK TAOIUIIBI

14. C nomomnrsto kako# ¢yHKMn n3 oudarmoreku matplotlib moxxuo
COXpaHUTh PUCYHOK C Tpadu kom?

a) save()

6) fig()

B) show()

r) savefig()

15. B kakoMm Juamna3oHe 3HauYe€HUHM  U3MeHseTcs KO3 (UIMEHT
JIeTepMUuHaIuu?

a) [-1; 1]

6) [0, 1]

B) [0, +oo]

r) [—00; +o0]

16. Kakue nmokasareyid UCIIOJIb3YIOTCS JIJIsl OLIEHKU KauecTBa JIMHEHHON
MoJieIIn?

a) Koadpunnent nerepmunaium

0) Koa¢puument yucroii perpeccun

B) Root Mean Squared Error



r) Mean Absolute Error

17. Kakue 3HaU€HUS MOXKET IPUHUMATH KOI(PPHUITMEHT KOppesaun?
a) 1,2

6) 0,9

B) 0

18. bubnuorteka, KoTopas mpenIHa3HaueHa I MAIIMHHOTO O0Y4YCHHUS:
a) random

0) sklearn

B) pandas

r') numpy

19. C mnomolpl0 KakuxX IIOKa3aTreaeil MOMKHO BBIIBUTh HAJIMYUE
B3aMMOCBSI3H MEXK/Ty IBYMS CITydail HBIMU BEJTUIHHAMM?

a) Jlucnepcus

0) Koadpunment koppensiumu

B) KoBapuanus

r) CpeaHee KBaJIpaTUIeCKOe OTKIIOHEHUE

20. BeiOepute Bepuble yrBepxkAeHus (Bo3moxkHo Oosiee  ofHOTO
MPaBUJIBHOTO OTBETA):

a) [lepuentpon PozenOnaTTa —3T0 npuMep HEHPOHHOM CETHU C YUUTEIEM

0) HeliporHble ceTH MOKHO IPUMEHSIThH TOJIBKO ISl pEIICHUS 3a/1a4
IPOTHO3UPOBAHMSL.

B) HelipoHbl coeauHsIOTCS CMHAINICAMU TOJBKO C  TEMH HEHpOHaMH,

KOTOPbIE HAXOJATCS B OJAHOM CJI0€

r) Bec cunarnca — 310 uncio B Auamna3one [—1; +1]

21. Kakue TH1bl HEHPOHOB MOTYT ObITh B TiepuienTpone Pozendiarra?

a) HopmupoBaHHbie

0) OTKpbITBIE

B) BxoaHbie

r) CKpbIThIE

22. Kakwue ¢hyHKINUU U3 IEPEUUCIICHHBIX HI)KE PUMEHSIOTCS B KaUeCTBE
GyHKUMNA aKTUBAIlMU B HEUPOHHBIX CETSIX?

a) Curmonpa

0) Curnym

B) Jlorapugmuueckas GpyHKIus

r) DKCIIOHEHTA

1) [TomHOM BTOPOM CTETICHU

23. Kakas OubnuoTteka wucCmonb3yercs il paboThl C HEHPOHHBIMHU
ceramu?

a) keras

0) numpy



B) matplotlib

r) seaborn

24. Kakoii mokasaTesb UCIOJb3yEeTCs I OLCHKHA KaueCTBa HEHPOHHOM
CEeTH B 3aJlaye KiacCU(pUKaIU?

a) Root Mean Squared Error

0) Koo durment nerepmunanyu

B) accuracy

r) Mean Squared Error

2.2.2. KoHTpoJib 3HaHUH 110 pa3feny 3 JUCHUIUIMHBI IPOBOAUTCS B (popme
YCTHOTO OIpoca.

Kpurepun oneHku.

Ouenka «omauuHo) CTaBUTCS, €CIIN 00yUarOUHIIC:

1) mMOMHO M apryMEHTUPOBAHO OTBEYAET I10 COAECPKAHUIO BOIPOCA;

2) oOHapyXuBaeT MOHUMaHHE MaTepuaja, MOKET 00OCHOBATh CBOH
CY>KJEHHSI, TPUMEHUTDb 3HaHUS Ha MPaKTUKE, MPUBECTU HEOOXOAUMbIE IPUMEPBI;

3) wu3naraer MaTepuai nociaeA0BaTEIbHO U MPaBUIIbHO, C COOIIOACHUEM
UCTOPUYECKON U XPOHOJOTHYECKOMN MTOCIIEI0BATEIbHOCTH.

Ouenka «xopouto» — CTaBUTCS, €CIM OOy4YArOUIMICS JaeT OTBET,
YAOBJIETBOPSIOIIMN TE€M K€ TPEOOBAHUSAM, YTO U JJISl OLUEHKH «OTIIMYHO», HO
JIOMTYCKAeT OJJHY-BE OLUIMOKH, KOTOPbIE CaM e UCIIPaBIIsIeT.

Ouenka «yooenemeopumenvHo» — CTaBUTCS, €CIU OOydaroUIuiics
0OHapy>KMBAaEeT 3HAHWE M MOHMMAHHE OCHOBHBIX MOJIO)KEHHUI JAHHOIO 3aJaHus,
HO:

1) wm3maraer Marepuan HEMOJIHO U JOMYCKaeT HETOYHOCTH B
OIpeeCHUH MOHATUHN WK (OPMYJIUPOBKE MPABUI;

2) He yMeeT I0CTaTOYHO ITyO0KO U JI0Ka3aTeIbHO 000CHOBATh CBOU
CY’KJICHUS U IIPUBECTU CBOU IIPUMEPHI;

3) u3maraer Marepuali HeMoCAeA0BaTEeIbHO U IOy CKAET OIIUOKH.

THUITOBBIE BOITPOCHI IJISA ITIPOBEPKH YPOBHSA
COOPMUPOBAHHOCTHU KOMIIETEHIIUU

Konumponupyemvie pazoenvt | Bonpocwt 0151 nodzomoeku K uHOUBUOYATbHOMY
(memwt) oucuuniunvl YCHIHOMY ORPOCY RO MEMAM OUCUUNTUHBL

Paznen 3. OO0yuyeHue ¢ noJKperieHueM

Tema 3.1. ITonsATHS areHTa, 1. TloHsTHS: arelT, cpeaa, COCTOSHHE, JEUCTBUE,
Cpe/ibl, COCTOSIHYS, ACUCTBUH M | garpapa.
Harpaabl. OyHKIUS IEHHOCTH

: 2. DyHKIMA IEHHOCTH COCTOSIHHMSL.
cocrosiaus (Value function) u




(byHKIWSI KauecTBa JICHCTBUS
(Qfuntion).

OnTuMu3aIms CTPaTeruy C
ITOMOIILI0 MAaKCUMH3AIINU

(GYHKIMI IEHHOCTH 1 KauecTBa.

3. @yHKIMA Ka4eCTBA ACHUCTBHUS.

4. OntuMmu3zanus CTPATETUU C MTOMOILBIO
MaKCUMU3AUK (PYHKIMHI IEHHOCTH U Ka4eCTRBa.
5. Q-oOyueHue.

Q-o0yueHue.

Tema 3.2.

I'my6Gokoe obyueHue ¢
noakperuiearem. Deep Q-
Networks,

Actor-critic.

1. I'myGokoe o0ydeHue ¢ MOJIKPETIICHUEM.
2. Cetb Deep Q-Networks.
3. ACUHXPOHHBIN anTOpUTM Actor-critic.

THUITOBBIE BOITPOCHI 1JI1 CAMOIIOATI'OTOBKH
JJIA ITPOBEPKH YPOBHA CO@OPMUPOBAHHOCTHU KOMIIETEHIIUA

Konmponupyemoie
pazoennvt (memot)
OUCUUNTIUHBL

Bonpocut 011 nod2comosku K uHOuUOya1bHOMY
YCHIHOMY ORPOCY RO MEMAM OUCUUNTUHDL

Paznen 1. BeeieHue B MCKYCCTBEHHBINM MHTEIUIEKT U OCHOBHBIE METO/TbI
MaIlIMHHOTO O0yYeHUs JJIsl pabOoThI ¢ TAOTUYHBIMU JTAHHBIMU

Tema 1.1.

OcCHOBHBIE 33J1a41 CUCTEM
HCKYCCTBEHHOTO
HMHTEJUICKTA.
Knaccuduxkanus,
KJIaCTepU3aIINs,
perpeccust. Tumnbl
MaIlIMHHOTO 00YYEHUS: C
yauresem, 0e3 YUUTeds, C
JaCTUYHBIM
IIPUBJICYCHUEM YUUTEIIS,
oOydeHue ¢
MIOIKPETUICHUEM.
Knaccudukanus Ha
IpUMeEpe aropuT™Ma
kOnmxanmmx cocenen
(kNN). MeTpuku O1ileHKH
KJ1acCU(UKAIIUN: TIOJTHOTA,
tounocTh, F1, ROC, AUC.
Bamupanmonnas u
TeCTOBas BEIOOPKA.

I. OcHOBHBIE 3alauyd CHCTEM HUCKYCCTBEHHOIO
MHTEJUICKTA.

2. Knaccudukamus, KiacTepuszaiusi, perpeccus.
Tuner MamumHHOTO OO0ydYeHHs: ¢ yuduTeneMm, 0e3
VUHUTENsA, C YaCTUYHBIM TPHUBJICYCHUEM YUUTEJI,
o0y4eHHUe ¢ MOJKPEIUICHUEM.

3. Kiaccudukauus nHa npumepe airopurma k-
ommxkaitmmx cocenei (KNN).

4. Perpeccusa. Merpuku oueHku perpeccun: MSE,
MAE, R? — k03 GHULUEHT 1eTEPMUHALIH.

5. Jlunelinas
perpeccus.

perpeccud, ITOJIMHOMMAJIbHAas1

6. IlepeoOydyenue wu perymspusaius, rpeOHeBas
perpeccusi, LASSO, Elastic Net.

7. Jlunevitnpie  Momenu Ui KJIacCUDUKAILIUM.
[lepuienTpoH, JIOTUCTHYECKas perpeccus,

MOJIHOCBSI3HBIE HEWPOHHBIE CETH, CTOXACTUYECKUH
IPaIMCHTHBIN CIYCK M OOpaTHOE PacIpOCTPAHCHUE
rpagueHTa. 8. Perynspuzanus JMHEHHBIX MOZENEH
KJ1acCU(pUKaIIUH.




Kpocc-Banunanus. Pa6orta
C KaTeropruaabHbIMU
IIpU3HAKaMHU.

Tema 1.2.

Perpeccus. Merpuku
onieHkH perpeccun: MSE,
MAE, R?ko3ddunuent
JnerepMuHanyd. JInHenHas
perpeccus,
MOJIMHOMHUAJIbHAS
perpeccus. IlepeoOyucHue
U peryJsipusanus,
rpeOHeBas perpeccusi,
LASSO, Elastic Net.
JInneniHbIe MOAEIN IS

KJ1accuuKanuu.
ITepuenTpoH,
JIOTUCTUYECKAS perpeccus,
TOJTHOCBSI3HBIE HEHPOHHBIC
CETH, CTOXACTHUCCKUM
IPaAUEHTHBIN CIIyCK U
obpatHoe
pacrnpocTpaHEeHUE
rpaaueHTa. Perynspuzamnus
JIMHEWHBIX MOJIEJIEN
KJ1acCU(PUKaIUUU.

Tema 1.3.
Kinactepu3zanums. k-means,
k-means++, DBSCAN,
arJioMepaTuBHAas
KJacrepusauus. Merpuku
OLICHKH KJIaCTEPU3aLIUU.

Tema 1.4.

AJITOpUTMBI, OCHOBaHHBIE
Ha IPUMCHECHUHU
pelIaroux JePEBbEB.
Kpurepuu pasnenenus
y371a: “”HGOPMaITMOHHBIN
BBIUTPBILI, KPUTEPUI
JxnaN. AHCAMOIH
pEelIaroInuX JEPEBHEB:

9. Knacrepuzarmus. k-means, k-means++,
DBSCAN, arniomepaTruBHas KJIacTEpU3allysl.

10. MeTpurKu OLIEHKH KJIACTEPU3ALINH.

11. AnropuT™Mbl, OCHOBaHHBIE HAa IPUMEHEHHUH
peLIaoIINX JEPEBLEB.

12. Kpurtepun paznenenus y3ia: ”HQOpMaIMOHHBIHI
BBIUTPBILI, KpUTEPUHN [[KUHM.

13. AHcaMOM penaromX J€PEBbEB: CIyYaHbIN
Jiec, TPaJIMCHTHBIA OYCTHHT.

14. Meton onopHbIX BeKTOpOB. [Ipsmast u oOpaTtHas
3a/1aya.

15. Onpenenenne oNOpHBIX BEKTOPOB. S IEpHBIi
TPIOK.




CIIy4alHBbIH JIeC,
I'paIMCHTHBIN OYCTUHT.
Metoa OnopHBIX BEKTOPOB.
[Ipsimast u oOpaTHas
3agayva. OnpeneneHue
ONIOPHBIX BEKTOPOB.

S nepHbIN TPIOK.

Paznen

2. Cucremsbl ri1y00KOro o0yueHus

Temsr 2.1.

Heiipounsie cetn.
OyYHKIMH OMUOKA
HEUPOHHBIX CETEU U
00y4eHHE C TOMOIIBIO
obpaTHOTO
pacrpocTpaHeHus
rpaauenTa. [lonstue 69T4a
Y SIIOXHU.

Tema 2.2. Pabora ¢
M300paKEHUSIMU C
ITOMOILBIO HEUPOHHBIX
ceteil. CBepTOUHbIE
HEUPOHHBIE CETH.
Onepanum CBEpTOK, max-
pooling.

[omynsipHbIe ApXUTEKTYPHI
CBEPTOYHBIX HEHPOHHBIX
cereii: AlexNet, VGG,
Inception

(GoogleNet), ResNet.
Tpancdeproe oOydeHue.

Tema 2.3. O6padoTka
TekcToB. PaboTa ¢
€CTECTBEHHBIM

S3BIKOM C TTIOMOIIBIO
HEUPOHHBIX CETEM.
BekropHbie
MPEICTABICHUS JIJIS
Texcra: word2vec,
skipgram, CBOW, fasttext.
PexyppeHTHbBIE HEMPOHHBIE
cetu, LSTM, GRU.
Tpauchopmepsi,

1. Heitponusie cetn. DyHKIIMHU OMINOKH
HEUPOHHBIX CETEH.

2. O0yueHue ¢ MoMOIIbI0 0OPaTHOTO
pacnpoCTpaHeHus rpaIueHTa.

3. [TonsiTue 63TYA U PMOXH.

4. PaboTa c n300pakeHUSIMH C TTIOMOIIIHIO
HEUPOHHBIX CETEH.

5. CBepTOYHBIE HEUPOHHBIE CETH.

6. Onepariuu CBEpTOK, max-pooling.

7. IlonmynsipHbIE apXUTEKTYPBI CBEPTOYHBIX
Helponnbix ceTeit: AlexNet, VGG, Inception
(GoogLeNet), ResNet.

8. TpancdepHoe oOydeHue.

9. O6paboTka TekcToB. PaboTa ¢ ectecTBEeHHBIM
SI3BIKOM C ITOMOIIBE0 HEMPOHHBIX CETEH.

10. BekrtopHbie MpeACTABICHUS IJIs1 TEKCTA:
word2vec, skipgram, CBOW, fasttext.
Pexyppenthsie Heitponnble cetu, LSTM, GRU.

11. Tpauchopmepsr, BERT, GPT.




BERT, GPT.

Paznen 3. O6yueHue ¢ mojkperieHneM

Tema 3.1. IlonsiTust 1. MapKOBCKHE CITydaiHbIE TIPOLIECCHL

areHTa, CPEJIbl, COCTOSHUS, | ) ey MapkoBa
JICICTBUI U HArpa/ibl.

DyHKIWS [IEHHOCTH
coctostaus (Value

3. YpaBuenue bemnmana.
4. AAroput™Msl riry00OKOro 00y4eHHsI C

function) u pyHKIIHA NOAKPCTICHUEM.

KauyecTBa JIENCTBUS 5. Q — anropuT™MBI 00OyUCHHS.
(Qfuntion).

OnTuMH3aIys CTpaTerun

C IIOMOIIBIO

MaKCHUMM3AIMH (YHKIHHA
IIEHHOCTHU ¥ KaUeCTBA.
Qobyuenue.

Tema 3.2.

I'nmy6okoe oOyueHue ¢
noakpermienueM. Deep Q-
Networks, Actor-critic.

2.3. PexkomeHaanMM 10 OLECHUBAHUIO PAa3HOYPOBHEBBIX 3aJaHUM

00y4arouuxcs
MakcumainbHoe
" Kpurepun
KOJIM4eCTBO 0AJ/JI0B

BricTaBnsierca oOy4daromiemMycsi: €Ciu BBIIIOJIHEHbBI BCe

0 MyHKTHI paboOThl CaMOCTOATENbHO, 0€3 OIMOOK, eCiH

TINYHO .

MpeaIoKeH 0oiee pallMOHANbHBIA alTOPUTM PEILICHUS
3a/1a4yi.
BricTapinsierca 00yyaromeMycsi: €Ciu caMOCTOATEIbHO
BBITIOJTHEHBI  BCE  IYHKThI  pa0bOThI, JIOMYIICHBI

Xopouio

HE3HAYUTEIbHbIE OIIMOKH, €CIU MPEeIJIoKeH Ooiee
paIMOHAIBHBIN aTOPUTM PEIICHUS 3aadH.

BricTaBnsieTcs 00y4aromeMycs: €ClIu CaMOCTOSITENILHO
Y 10BNIETBOPUTETBHO (WM C MOMOILBIO MPENoAABATENsI) BBIIOJHEHBI BCE
MTyHKTHI pa0OThl, AOMYIIEHBI IPyObI€ OMIMOKHU.

BricraBnsierca oOydaromiemycsi: €ciid ¢ HMOMOIIBIO
HeynoBneTBOPUTEIbHO | IPEMOAaBaTENs BBIMOJIHEHB HE BCE MYyHKTHI PabOTHI,
JOIYIIEHbI TPyOble OIIUOKH.

* IIpencrasieno B Taduie 2.1.



3AJAHUSA JIA TPOBEPKU YPOBHA COOPMHUPOBAHHOCTH
KOMIIETEHIIHN

Pa3znen 1. BBegeHnue B HCKYCCTBEHHbII HHTEJIEKT M OCHOBHbIE METOAbI
MAIIMHHOT0 00y4YeHusl ISl pa00Thl ¢ TAOJHUUYHBIMHA TAHHBIMHU

Bapuanr 1. B Tabnuue npuBeieHbl JaHHBIE 0 KBapTupax no Bonrorpaackoii
obnactu

Ilena, ToIC. pYO. [Tnomane, v> | XXunas momans, 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 paHHOW TabmMibl CO3AaTh CIOBapb, KOTOpPBIA 3aTeM
npeoOpa3oBath B DataFrame. HaiiTu makcuMmalibHBIE 3HAYEHUS MO KaXKIOMY
[IOKA3aTellt0, CPEAHEE W MEIUAHHOE 3HadyeHHe Iuomann. OnpeneauTs 4Hciio
KBapTHP, Y KOTOPBIX IIOMIAb 00bIe 50 M2

[TocTpouts rpaduk 3aBUCUMOCTH CTOMMOCTH KBAPTUPHI OT IUIOIIAIA
KBapTUPBHI.

Bapuanr 2. B Tabnuie npuBeIeHBl JaHHbIE O KBapTUpax IO
Bonrorpanckoii o6mactu

Ilena, ThIC. pYO. ITnomanp, M? Kunas miomass, 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 Tabmuibl CO34aTh CJIOBapb, KOTOPHIA 3aTeM
npeobpazoBath B DataFrame. HaiiTu MuHuUMalibHBIE 3HAUEHHUSA IO KaXIOMY
NIOKA3aTEN0, CpEeAHEEe M MEIMAaHHOE 3HadeHue Iuomann. OnpenenuTs 4Yucio
KBAPTHUP, Y KOTOPBIX JKUJIasl IUIOMIAs MeHbIe 40 M2,



[Toctpouts rpaduk 3aBUCUMOCTH CTOUMOCTH KBapTHUPbI OT ILJIOIIATU
KBapTHUPBL.

Bapuanr 3. B Tabnuie npuBeAcHBI JaHHBIE O KBapTUpax IO
Bosnrorpasnckoit o61actu

Ilena, ThIC. PYO. [Tnomans, M Kunas miomans, M2
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 pmanHHOW TaOmuilbl CO37aTh CIOBaph, KOTOPHINM 3aTeMm
npeobpaszoBath B DataFrame.

HaiiTu MuHHMManbHbIE 3HAYEHHS IO KaXKJIOMY ITOKA3aTEI0, CPEIHEE H
MEIMaHHOE 3HAYCHUS KWIOW miomaan. OnpeaenuTs YUCcao KBapTUpP, Y KOTOPBIX
[IEHA HE MPEBBIIIAET 2 MJIH. pyo.

[TocTpouTs rpaduk 3aBUCUMOCTH CTOUMOCTH KBAPTUPHI OT KUJIOHN IIJIOIAIU
KBapTHUPBL.

Pa3zgeun 2. Cucremsl riry00koro o0yueHust

3ananue 1. [logcuuraiiTe pe3yabTaT HEMPOHHOM ceTH, N300paKEHHOI Ha
PUCYHKE, UCTIOJNIB3YSI (PYHKITUIO CHTMOM, H €€ oum61<y, chonbsy;[ MSE.

MSE (l ay)? + (Iy = az)?* + =+ + (in - an)?
4]
1
fsigmoid(x) 1+ e-X’ f szgmozd fszgmozd(x) (1- fsigmoid(x))

Hannere: I1=1, 1,=0, w,=0,45, w,=0,78 ,w3=-0,12 ,w,=0,13 ,ws=1,5 ,ws=-2,3.
Pemnth mocTaBiIeHHYO 33/1a4y 110 CIAEAYIOUIMM Ha4aJIbHBIM JaHHBIM: [1=1,
[,=0, w; = w; Xn, 1€ n — HOMEP IO CIHCKY B )KypHaJe.



Pa3znen 3. O0Oy4enue ¢ noaxkpenieHuem

3ananue 1. Mcnone3ya anroputM Q-o0ydeHust pa3paboTarh ONTUMAIbHYIO
HNOJUTHUKY (CTpaTeruio BhIOOpa JACHCTBHS) I MAaKCUMU3AIMKA BO3HATPaKICHUS B
cpene Frozen Lake.

BOITPOCBI K 3AYETY IO PA3JAEJIAM (TEMAM) INCHUIIJIMHBI

VckycCTBEHHBINM MHTEIUICKT: TIOHATHE, BUJIBI, HCTOPUS Pa3BHUTHAL.

Cdeprl mpuMeHEHHSI HCKYCCTBEHHOTO MHTEIUICKTA.

OCHOBHBIE 33/1a4¥ CUCTEM HCKYCCTBEHHOTO MHTEJUICKTA.

AJITOPUTMBI HICKYCCTBEHHOTO MHTEJUICKTA.

Mertob! kaccuuKauy U KiacTepu3aluu: cnenuduka 1 0COOEHHOCTH.

AR

Hcrnonp30BaHue perpeccuy B MallliHHOM OOYYCHUH.

7. Tumnbl MalIMHHOTO OOYYEHUS: C yUUTeNIeM, 0€3 YUUTENsl, C YaCTUIHBIM
MIPUBJICYCHUEM YUUTEIIS, 00YUECHHE C MOJIKPETIICHUEM.

8. Kiaccuduxkanuys ¢ ucroyib3oBaHueM anropurma k-OmmKkalmmx coceaei
(KNN).

9. Mertpuku o1leHKH KJIacCU(pUKAIIUN: TTOJIHOTA, TOUHOCTh, F1, ROC, AUC.

10. BanunarnmonHas v TeCTOBast BLIOOPKH B MallImHHOM 00y4eHuu. Kpocc-
BaJIMIAIMS.

11. PaGota ¢ kareropuaibHbIMU IPU3HAKAMHU.

12. baiiecoBckuit knaccudukarop. Onenka npusznakos (Gaussian, Bernoulli,
Multinomial). EM anroputm.
13. Knactepuzamms. kMeans, kMeans++, MeanShift, DBSCAN.

14. Aacam6iu. Soft and Hard Voting. Bagging. Ciyuaiinbiii jiec.
15. Metpuueckuii knaccuduratopsl. KNN. WKNN.
16. JIuneiinas perpeccusi. LASSO, LARS. CART.



17. lepeBbss  pemenuii.  Mudopmammonnsiii  Beidrpeim.  Ommbka
KJaccuukanuu, s3HTponus, kpurepuit Jxunu. [IpyHuHr.

18. I'moGanpubii mouck. Cnyvaiiaeiii mouck. Grid search. CrnyugaitHoe
onyxnanue. bailecoBckasi onTUMU3AIIUS.

19. Jlunetinas  perpeccus. IlonmuHomuansHas  perpeccus. ['peOHeBas
perpeccusl.

20. Perpeccuss. Metpuku onenku perpeccun: MSE, MAE, R2 -
KOA(PUIIMEHT TeTepMHUHAIIUH.

21. [lepeoOyuenue u perynspusauus, rpeonesas perpeccusi, LASSO, Elastic
Net.

22. IlepuenTtpoH, JIOTUCTHYECKAsT PETPECCHSL.
23. IlomHOCBS3HBIE HEUPOHHBIE CETH.

24. CTOXaCTUYECKUH I'PaJIMEHTHBIN CIyCK M 00paTHOE pacnpoCTpaHEHHUE



rpaJIueHTA.
25. Perynsapuzanys TMHEHHBIX MOACIICH KIIacCH(PUKAIIHH.
26. AdaBoost. ['pagueHTHBII OYCTHHT pelIaloinX JEPEBLEB.

27. Knacrepuzanusi. Agglomerative Clustering. Metpuku
KJIacTepU3allvu.

28. Onenka knaccuduxanuu. IddextuBHOCTh 10 [TapeTo.
Precision-Recall u ROC kpusbie. AUC.

29. HelipoHHblie CETH. ITepuentpon PozenOnarra.
OO6partHoe pacrpocTpanenue rpaaueHTa. ®yHKImu
akTuBanuu. Softmax.
30. Jlokampnaerii  mowmck. Hill Climb u ero
Pa3HOBUHOCTH. Omxur. ['eHeTHUeCKuii AITOPUTM.

31. Metoj onopHBIX BEKTOPOB. S apa.



