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PA3JIEJI 1. OPTAHU3AIIMOHHO-METOJINYECKHUIA

1.1. OEJIUA JUCHOUTIJINHDbI

LlenssiMi OCBOGHHUS OUCLUIUIMHBI SABJSIETCSl HM3ydeHHEe Oa30BBIX MoAeled HEHPOHHBIX ceTeld, METOHOB U
ITOPUTMOB WX MUCTIOJNB30BAHMUS JIJISI PEIICHNs] TIPOCTEHIINX 3a/1a4 C MPUBJICUYCHUEM TOTOBBIX OnOimnoTek Ha Python.

1.2. YYEBHBIE 3AJIAYU JTUCIUIIINHBI

OCBOEHHE CTYJCHTaMH TEOPHH M NMPAKTUKW HCIIOJIb30BaHUS HEHPOHHBIX CETEH JUIS PElICHUs MPaKTHYECKUX
3a/1a4 aHAIM3a N300paKeHUH 1 aHaN3a Ta0JIMIHBIX JaHHBIX.

1.3. MECTO JUCHUILUIMHbI B CTPYKTYPE OCHOBHOMW OBPA3OBATEJIBHOM
ITPOT'PAMMBI

Luxn (paszen) OIIOII BO: |B1.B

1.3.1. Jucyunauna "Cucmemsbl UCKyccmeeHHo20 unmeniekma” onupaemcs Ha credylowjue d1eMeHmbl
OIlIOIl BO:

AnropuTMH3anus U IPOrpaMMHUPOBAHUE

MareMaTuuecKkul aHaju3

Anrebpa

1.3.2. JQucyunnuna "Cucmemsl uckyccmeennoz2o uumennekma' —evicmynaem onopou Osl Cledyioujux
9/1EMEHMOB:

Hpe}.‘[,ZlI/IHHOMHaSI IMpaKTUKa

1.4. PE3YJIbTATBI OCBOEHUA JUCIHHUIIJIMHBI:

1IKc-9.1: Jlexomnosupyem, ¢popmarusyem npoyeccvl u 00vekmbvl O0jisi UCNONb30BAHUSL UHMELIEKMYANbHbIX
NPOCPAMMHBIX PeuleHul

3HaTh:

YPOBeH]) 1 | Tone: 3aJa4 MalllMHHOI'O 06yquH5{ " IPUMCHACMBIC K HUM KJIACChI AJITOPUTMOB

YpoBeHnb 2 | OCHOBHBIC HAIIPABIICHUS PA3BUTHS UCCIICIOBAHUN B 00JACTH CHCTEM UCKYCCTBEHHOTO MHTEIUICKTA

ypOBeHL 3 TCOPECTUUCCKUC OCHOBBI AJITOPUTMOB MAIIIMHHOT'O 06ylieHI/I$I

VYMeTh:

YPOBeHb 1 |moAroTOBUTH MaHHBIE K UCITOIB30BAHUIO ajJropurMa MalinHHOI'O o6yquI/m

YpoBeHb 2 | OLICHUBATh KAYECTBO PEILICHUI CHCTEM MAIIMHHOTO O0Y4eHHUS

YPOBeH]) 3 AalTUPOBATh AJITOPUTMbBI MAIIUHHOTO OGy‘ICHI/IH K pEIICHUIO IMTPAKTUYCCKUX 3a1a4

Bnaners:

Ypoeenb 1 | MeTOA0sI0THEH pa3paOOTKH PEIICHNH MAIMHHOTO 00YYEHUS

ypOBeHL 2 NpUMCpPaMU IMMPAKTUICCKOTO MPUMCHCHUS apXUTCKTYP UCKYCCTBCHHOI'O MHTCIJICKTA

YpoBenb 3 | MeTOTaMH OHJIAWH TECTHPOBAHUS PEIICHUNA MAaITHHHOTO O00YdEHHS

B pesynomame oceoenua oOucyunaunst ""Cucmemuvt UCKycCmEeHH020 unmennekma'' odyuaroujuiics

3.1 |3uarh:

- MeToIbl pa3pabOTKM OPHUIMHAJBHBIX aJrOPUTMOB M IPOrPAMMHBIX pEIICHHH C HCII0Jb30BaHUEM
COBPEMEHHBIX TEXHOJIOTHIA;

- IPUHIMIEI 00yYeHUsI U PUMEHEHHST HEHPOHHBIX CeTeild;

- TCOPCTUYCCKNUE OCHOBEI U aJITOPHUTMbI 06yquH;1 C MOAKPCIJICHUEM

3.2 | YMmeTh:

- IPUMCHATH METO/Ibl MAIIMHHOT'O O6y‘IeHI/I$I, IMOATOTaBIIMBATh JaHHBIC U MHTCPIPETUPOBATE PE3YJIbLTAThI;

- HacTpamBaTh HEOOXOAMMOE OKpPYKEeHHUE sl paObOTHl C HEHPOHHBIMHU CETSAMU;

- IPUMEHATH U 1000y4JaTh MpenoOydeHHbIe HEHPOHHBIE CETH U3 JOCTYITHBIX ONOINOTEK;

- BLI6I/IpaTI> 1 pC€aJIN30BbIBATH AJITOPHUTMBIL 06y‘ICHI/I$I C NOAKPEIIJICHUEM C YYETOM CHGI_II/I(I)I/IKI/I 3aJa4dn

3.3 | Baagersn:

- HaBbIKaMMU OIICHKHW HNPHUMCHUMOCTHU AJITOPUTMOB, BO3MOKHBIX PHCKOB U HOCJ'IGI[CTBPIIZ OH_II/I6OK, HaXOJHUThb
OIITUMAJIBHBIC PCIICHUSA JJI pa601mx 3aaa4,

- HaBBIKOM HCITOJI30BAHUS CYIIECTBYIOMIMX MPOTPAMMHBEIX OMONHOTEK W MOJENEH, CO3MaHus MPOrPaMMHBIX
peain3anui ryOOKHX HEWPOHHBIX CETEH;




-BJIaZICCT HABBIKOM MHCIIOJB30BaHUA CYHICCTBYIOIIUX TIPOrPaAMMHBIX OMONHOTEK U MOHeHeﬁ, CO3aaHuA
IIporpaMMHBIX peanmaunﬁ Ha OCHOBE aJIrTOPUTMOB 06yqu1/I;[ C MMOJAKPCIICHUEM

1.5. ®OPMbI KOHTPOJIA

Texymuii KOHTPOJH YCHEBAaGMOCTH IIO3BOJISIET OIEHHUTHh YPOBEHb C(HOPMHUPOBAHHOCTH 3IIEMEHTOB
KOMITETCHIMH (3HaHWH, YMEHMH W TPHOOPETEHHBIX HABBIKOB), KOMIIETCHLUHUH C TIOCIEAYIOMINM OOBbeIUHEHHUEM
OIICHOK W TPOBOIUTCS B (opMe: YCTHOTO OMpoca Ha JEKIHOHHBIX M CEMHHAPCKHUX/MPAKTUYECKUX 3aHATHIX
(bpoHTaNBHBINA, WHIWBUIYATHHBIA, KOMIUICKCHBIN), MMCHBMEHHOW IPOBEPKH (TECTOBBIC 3alaHWs, KOHTPOJIL 3HAHHUM
1O pasfeny, CHTYallMOHHBIX 3aJaHWil W T.I.), OICHKA aKTUBHOCTH paboThl 00ydalolIerocsi Ha 3aHSATHH, BKIIOYAs
3aJaHus AJIs1 CAMOCTOSITETIbHOM PaOOTHI.

Ilpomesicymounan ammecmayusn

PesynpTaTel TeKymiero KOHTPONSI W TPOMEXKYTOUHOW arTecTaliud (QOPMHPYIOT PEHTHHTOBYIO OILEHKY
paboTel cTymeHTa. PacmpenmeneHue OaiioB Tpu  (OPMHUPOBAHWHM PEUTHHTOBON OIEHKH pabOTHl  CTyAEHTA
OCYIIIECTBIISIETCSI B COOTBETCTBMU C JICHCTBYIOIIMM JIOKAJIHHBIM HOPMATHBHBIM akToM. [lo  nmucnuroimHe
"CucTeMbl UCKYCCTBEHHOTO UHTEJUIEKTA" BUAOM ITPOMEKYTOUHOM aTTECTAllUU SIBISIETC 3aueT

PA3JIEJI 2. COAEPKAHUE JUCIIUITJIMHbI

2.1. TPYJOEMKOCTDb OCBOEHUA JUCIIUIIJIMHBI

OO6mas Tpyao€MKOCTh TUCHMILIMHBI "CHCTEMBI MCKYCCTBEHHOTO WHTEJUICKTA" COCTABISCT 2 3a4ETHHIC
SIMHULIBI, 72 YacoB.

KonmdecTBo 4acoB, BBIAENSEMBIX Ha KOHTAKTHYIO PabOTy C IpermojaBaTeieM W CaMOCTOSATENBHYI0 PadoTy
00yJaroIerocs, OnpeAeIsIeTCs yIeOHBIM TUTAHOM.

2.2. COAEP)KAHUE PA3JIEJIOB JUCIIUIIJIMHbI

HaunMeHoBaHuUe pa3ieioB U TeM /BU/I 3aHATHsI/ Cemectp | UacoB | Komneren- | JIlutreparypa | Uute | [lpumeuanue
/ Kypce M PaKT.
Pa3nen 1. BBeieHue B HCKYCCTBEHHbIH MHTEJIEKT
M OCHOBHbIE€ METOAbI MAILIMHHOI'O 06y‘IEHl/Iﬂ JJId
PadoThI ¢ TA0AMYHBIMHU JAHHBIMH
OCHOBHBIE 3a/1a4U CUCTEM HCKYCCTBEHHOI'O 5 1 ITKc-9.1 JIL.1J11.2 0
uHTtemekra. Kimaccuduxarus, JI1.3J12.1
KJlactepu3anus, perpeccus. TUmbl MallInHHOTO JI2.2J13.1
00y4eHUs: C yauTelneM, 0e3 yauTels, C JI3.2J13.3
YaCTUYHBIM TPUBJICUYCHUEM YIHUTENS, 00ydeHNe 012233
¢ nmoxakperieHneM. Knaccudukanus Ha 2435
npuMepe anroputma k-Oirbkaimmx coceneit
(kNN). MeTpuku o1ieHKH KJTacCH(DHUKAITIH:
noJjiHoTa, TouHocts, F1, ROC, AUC.
Banunanuonnas u TectoBas Beibopka. Kpocc-
Banmamnus. Pabora ¢ kareropuanbHBIMH
npusHakamu. /JIex/
[IpopaboTka yaeOHOTO MaTepHaa JICKINH. 5 2 ITKc-9.1 JI1.1J11.2 0
IToaroroBka k maGopaTopHbIM padoTam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
213233
2435
Mertonsl paboTsl ¢ Tabnunamu B Python. 5 1 [TKc-9.1 JI1.1J11.2 0
Arperanys ¥ BU3yanu3anus JI1.3J12.1
nmaHHbIX. [IpoBeieHre mepBUYHOTO aHaIHM3a JI2.2J13.1
na”HbIX. /J1a6/ JI3.2 JI3.3
213233
2435
IIporpaMMHO-aJITOPUTMHUECKOE OCBOCHUE 5 0 ITKc-9.1 JIT.1 JI1.2 0
matepuaina /Ip/ JI.3J12.1
JI2.2J13.1




JI3.2 J13.3

012233
2435
Perpeccus. Metpuku orieHkn perpeccuu: MSE, ITKc-9.1 JIT.1 JI1.2
MAE, R2 — xo3ppunueHt JI1.3J12.1
nerepmuHanuu. JInneitHas perpeccusi, J12.2J13.1
MOJMHOMHUAJIbHAS PETPECCHS. JI3.2 J13.3
[epeoOyuenne u perynsipusanus, rpeOHeBas 012233
perpeccus, LASSO, Elastic Net. D4 D5
JluneitHble MOIEIH TS KIIaCCH(DHUKAIINN.
IlepuenTpoH, JorucTUYECKAS
perpeccus, OJIHOCBA3HbIE HEWPOHHBIE CETH,
CTOXAaCTUYECKHI TPAIMEHTHBIH CITYCK U
o0OpaTHOe pacTpoCTpaHEeHUE TPaINeHTa.
Perynspuzanust TMHEHHBIX
Mojenel knaccudukanuuu. /JIex/
IIpopaboTka yaeOHOTO MaTepuaia JCKITHH. ITKc-9.1 JIT.1J11.2
[Monroroska k 1abopatopHbiM pabotam /Cp/ JI1.3712.1
J12.2J13.1
JI3.2J13.3
012233
2435
Hcnonb3oBaHue U cpaBHEHUE aITOPUTMOB ITKc-9.1 JIT.1 JI1.2
knaccuduranuu: kNN, JI1.3J12.1
penianme 1epeBbes U X aHcaMOIIH, JI2.2J13.1
JorucTuieckas perpeccus. /J1ad/ JI3.2J13.3
012233
2435
IIporpaMMHO-aIrOpUTMUYECKOE OCBOCHUE ITKc-9.1 JIT.1 JI11.2
marepuana /T1p/ JI1.3712.1
J12.2J13.1
JI3.2J13.3
012233
2435
Knacrepuzanms. k-means, k-means++, I1Kc-9.1 JI1.1J11.2
DBSCAN, armomepaTuBHas JI1.3J12.1
KJacTepusaius. MeTpuku OIeHKU JI2.2J13.1
knactepusamu. /Jlex/ JI3.2 JI3.3
012233
2435
[IpopaboTka yaeOHOTO MaTepHaa JISKINH. ITKc-9.1 JI1.1J11.2
IToaroroBka k mabopaTopHbIM padoTam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
Hcnons3oBaHuE U OLIEHKA aJTOPUTMOB I1Kc-9.1 JI1.1 J11.2
perpeccun. [log6op onTHMaTBHBIX JI1.3J12.1
napameTpoB perpeccud. /J1a6/ JI2.2713.1
JI3.2 J13.3
212233
2435
IIporpaMMHO-aJITOPUTMHYECKOE OCBOCHUE ITKc-9.1 JI1.1J11.2
Matepuana /I1p/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233

24 95




AJNropUTMBI, OCHOBaHHBIE HA TPUMEHEHUHN ITKc-9.1 JI1.1 JI1.2
pemaronmx aepesbeB. Kpurepun pasaencHus JI1.3J12.1
y371a: THPOPMAIMOHHBII BEIMTPHILI, KPUTEPHHA J12.2J13.1
JxuHM. JI3.2 JI3.3
AHcamOITH perranmx IepeBbeB: CIIyIaiHbId 012233
Jiec, TpaAUEHTHBIN OYCTHHT. 2435
Meton onopHBIX BeKTOpoB. [Ipsmas u oOpatHas
3amava. OnpeseneHne ONOPHBIX BEKTOPOB.
SAnepusrii Tprok. /Jlex/
IIpopaboTka yaeOHOTO MaTepHaa JISKINH. ITKc-9.1 JI1.1J11.2
IToaroroBka k madopaTopHbIM padotam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
OnTUMU3ALMOHHBIC 3aa41 U UX PELICHMUS. [1Kc-9.1 JIT.1 J11.2
ITon6op runepmapaMeTpoB aIropuT™Ma ¢ JI1.3J12.1
MOMOIIBIO METOAOB ONTUMU3aNKu. /J1ab/ JI2.2713.1
JI3.2 J13.3
212233
2435
IIporpaMmMHO-aIrOpUTMUYECKOE OCBOCHUE ITKc-9.1 JI1.1J11.2
Matepwuana /I1p/ JI1.3J12.1
JI2.2J13.1
JI3.2 J13.3
212233
2435
[ToaroroBka k pyoeskHOMY KOHTpOIto /Cp/ ITKc-9.1 JI1.1J11.2
JI.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
Pa3gen 2. Cucrembl ri1y6oKkoro o0yueHust
Hetiponnsie cetn. OyHKIMU OMMOKA [TKc-9.1 JI1.1J11.2
HEHPOHHBIX ceTeH M 00yJIeHHE ¢ JI1.3J12.1
MIOMOIIIbIO 0OPATHOTO pacpOCTPaHEHUs J12.2J13.1
rpaauenTa. [lonstue 6319a 1 snoxu. /Jlex/ JI3.2 JI3.3
212233
2435
[IpopaboTka yaeOHOro Marepurana JEKIHH. [TKc-9.1 JI1.1J11.2
IToaroroBka k mabopaTopHbIM padoTam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2 J13.3
212233
2435
Knaccudukanus nzo0pakeHuit u TpanchepHoe ITKc-9.1 JI1.1J11.2
obyuenmue. /J1a6/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
IIporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE ITKc-9.1 JI1.1J11.2
matepuana /I1p/ JI.3J12.1

JI2.2J13.1




JI3.2 J13.3

012233
2435
PaboTa ¢ n300pakeHUSMH C TTOMOIIHIO ITKc-9.1 JIT.1J11.2
HEeHpOHHBIX ceTeil. CBepTOUHbIE HEHPOHHBIE JI1.3J12.1
cetr. Oniepanuu cBepToK, max-pooling. J12.2J13.1
IlonmynsipHbIE apXUTEKTYPbI CBEPTOUYHBIX JI3.2 J13.3
Heiiponnbix ceteii: AlexNet, VGG, Inception 012233
(GoogLeNet), ResNet. TpanchepHoe 2435
oOyuenue. /Jlex/
IIpopaboTka yueOHOTO MaTepuaa JCKITUH. ITKc-9.1 JIT.1J11.2
[onroroska k nabopatopHeiM paboTtam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
0102233
24 35
PaboTa ¢ TekcTaMu ¥ BEKTOPHBIMH ITKc-9.1 JIT.1J11.2
MIPEJICTABIICHUSIMH TEKCTOB /J1ab/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
012233
24 35
[IporpaMMHO-aITOPUTMHUYECKOE OCBOCHHE [TKc-9.1 JI1.1J11.2
marepuana /I1p/ JI1.3712.1
J12.2J13.1
JI3.2J13.3
012233
2435
O6paboTka TekcToB. PaboTa ¢ ecTecTBEHHBIM ITKc-9.1 JIT.1J11.2
A3BIKOM C TTOMOIIIbIO HEHPOHHBIX CETEH. JI1.3J12.1
BekropHbIe peACcTaBlIeHUs JUIsl TEKCTA: J12.2J13.1
word2vec, skipgram, JI3.2 J13.3
CBOW, fasttext. PekyppeHTHBIC HEHPOHHBIC 215233
cetu, LSTM, GRU. 24 95
Tpancdopmepsr, BERT, GPT. /JIex/
[Monroroska k pydoexuomy koHTpoto /Cp/ [Kc-9.1 J1.1J11.2
JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
0102233
24 35
Pa3gen 3. OGyyenne ¢ nogkpenaieHueM
ITonsTus arenra, cpeabl, COCTOSIHUS, IE€UCTBUI I1Kc-9.1 JI1.1 JI1.2
U Harpagbl. OyHKIUS JI1.3J12.1
neHHocTtH cocrostaus (Value function) u JI2.2J13.1
¢dynkums kadectsa aercteus (Qfuntion). JI3.2J13.3
OnTuMH3anKs CTPATETHH C TOMOIIBIO 0102233
MaKCHMU3alluu QYHKIWNA EHHOCTH 1 Ka4eCTBa. 24 35
Q-o0yuenue. /Jlex/
[IpopaboTka yaeOHOTO MaTepHaa JICKINH. ITKc-9.1 JI1.1J11.2
IToaroroBka k maGopaTopHbIM padoTam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233

24 95




IIpumenenne Q-Networks mis permenus 5 2 ITKc-9.1 JIT.1J11.2 0
NPOCTBIX OKpYyKeHuit. /J1ab/ JI1.3J12.1
JI2.2713.1
JI3.2J13.3
31322 33
24 35

IIporpaMMHO-aJITOPUTMHUYECKOE OCBOCHUE 5 2 ITKc-9.1 JI1.1 JI1.2 0
marepuana /T1p/ JI1.3J12.1
J12.2J13.1
JI3.2J13.3
012233
2435

I'mybokoe oOyuenne ¢ noakperieaneM. Deep Q 5 0 ITKc-9.1 JIT.1J11.2 0
-Networks, Actor-critic. /JIex/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
2195233
2435

IIporpaMMHO-aIrOpUTMUYECKOE OCBOCHUE 5 2 [TKc-9.1 JIL.1J11.2 0
marepuana /T1p/ JI1.3712.1
J12.2J13.1
JI3.2J13.3
0122 33
24 95

[ToaroroBka k pyoesxHOMy KoHTpoto /Cp/ 5 6 [TKc-9.1 JI1.1J11.2 0
JI1.3J12.1
J2.2J13.1
JI3.2J13.3
3513233
24 35

Pasznensr 1-3 /Konc/ 5 2 T1Kc-9.1 JI1.1 J11.2 0
JI1.3J12.1
JI2.2J13.1
JI3.2 J13.3
D152 33
D4 95

PA3JIEJI 3. OBPA3OBATEJIBHBIE TEXHOJIOI'UH

B mpouecce ocBoeHMS IUCIUIUIMHBI HCIONB3YIOTCS CIIEAYIOIIME O0O0pa3oBaTeNbHBIE TEXHOJIOTHH: JIEKIUH
(JD), npakruueckue 3anstus (IIP), mabGopatopueie paboter (JIP), camoctostensHas pabora crymentoB (CP) mo
BBIIIOJIHEHUIO PA3JIMUHbIX BUIOB 33JaHUN.
1. B mpomecce ocBOEHMs] AMCUMIUIMHBI HCIIONB3YIOTCA CJEIYIONINEe WHTEPaKTHBHBIE 00pa30BaTEIbHBIE TEXHOJOTHH:
npobnemuas jekuusi ([1JI). JlekunoHHBIH MaTepuan NpeACTaBICH B BHIE claii-mipe3eHTaund B (opmare «Power
Pointy. [Ins HarmsgHOCTH WCIIONB3YIOTCS MaTepHalibl Pa3IMYHBIX HAYYHBIX M TEXHHYECKUX OSKCIEPUMEHTOB,
CIIPAaBOYHBIX MAaTEpHajioB, HAy4HBIX cTaTedl T.J. B Xome nekumm mpemaycMoTpeHa oOpaTHasl CBA3b CO CTYIEHTAMH,
AKTHBU3UPYIOLIME BOIMPOCH], MPOCMOTp M 0oOCykaeHue BuIeoduinbMoB. [Ipn mpoBeaeHWM JNEKIMH HCIOIB3YeTCs
poOJIEeMHO-OPHUEHTUPOBAHHBIN MEXANCLHMILTMHAPHBIA MOAXO0[, MPEIIONaraloiiii TBOPYECKUE BOMPOCHl U CO3JaHUe
JUCKYCCHUOHHBIX CUTYaLM.
2. IIpu U3m0XeHUN TEOPETUYECKOTO MaTepHalia UCTIONb3YIOTCA TaKHEe METOIBI:
— MOHOJIOTHYECKHI];
— MOKAa3aTeILHBIN;
— TUAJIOTHYECKHI;
— DBPUCTHYECKUIA;
— HCCIEA0BATEIbCKUM;
— MpoOIEMHOE H3JIOXKEHHE.
3. Ucnonp3yroTes chneayronie NPUHIMIBI TUAAKTUKN BBICIIEH IKOJIBI:
— MOCJIe0BaTEIbHOCTE OOYUCHUS;
— CHCTEeMaTUYHOCTb OOyJIEHHS;




— IOCTYITHOCThH OOyICHWSI;

— NPUHIIMI HAYYHOCTH;

— NPUHIIMITEI B3aUMOCBSI3U TEOPHHU U IIPAKTUKH;

— TPUHIMIT HATJISIJHOCTH U JIP.

B koHIIe KaXKI0#1 JIEKINHU MPeyCMOTPEHO BPeMs JIJIsl OTBETOB Ha POOJIEMHBIE BOIIPOCHL.

4. CamocroarensHast paboTa TMpegHa3HaYeHa s BHEAyAUTOPHOW  pabOTBl  CTYIEHTOB, CBS3aHHOH C
KOHCTIEKTHPOBAHUEM HCTOYHHKOB, yI€OHOTO MaTepHania, U3ydeHHEeM JOTOJHUTEIBHON JIMTEPATyphl 10 AWCIHUILIUHE,
HOATOTOBKOM K TEKyIIEMY M IPOMEKYTOYHOMY KOHTPOJIIO, @ TAaKXKe BBINOJHCHHEM HWHIMBHAYAIBHOTO 3a/aHHS B
(hopMe SMIUPUIECKOTO UCCIICIOBAHUS.

PA3JIEJI 4. YHEBHO-METOJUYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECIHIHEYEHMUE JUCHUIIJINHBI

4.1. PexomeHayemasi Jureparypa

1. OcHoBHast IMTepaTypa

ABTODBHI, 3arnaBue N3parenscTBO, rOg
JI1.1 | Dnax I1. MammnaHoe o0yueHne. Hayka u MCKycCTBO MOCTpOeHUs M: IMK Ilpecc, 2015
AITOPUTMOB, KOTOPBIE M3BJICKAIOT 3HAHUS U3 NaHHBIX
(400 c.)
JI1.2 |Hukonenko C., I'my6okoe odyuenue (480 c.) CIIG.: ITurep, 2018
Kanypun A.,
Apxanrenbckas E.
JI1.3 |Cartron P. C., Bapro | O0yuenue ¢ noakpemieHueM: Beenenue. 2-¢ usg. (552 M.: IMK IIpecc, 2020
9. Ix. c.)
2. lonotHUTEJILHAS TUTEPATYypa
ABTOpBHI, 3arnaBue W3narenscTBO, O
JI2.1 | E.B.boposckas, H. | OCHOBBI HCKYCCTBEHHOTO MHTEIUIEKTA: yaeOHOe mocodue | M. : JlabopaTopus 3HaHUM,
A. JlaBb110Ba (130c.) 2020
JI2.2 | I1. Jxoum WckyccTBeHHBIN HHTEIDIEKT ¢ puMepaMu Ha Python CII6. : OO0
(440 c.) "MuanekTuka'", 2019
3. Meroanueckue pa3padoTKu
ABTOpBI, 3arnaBue WznarenscTBO, rOA
JI3.1 CucteMbl UCKYCCTBEHHOTO MHTEIekTa: KoHcnekT ®IBOY BO
bpanyn H.B. nexuit st ooydaromuxcs mo OIT GakanaBpuara Bcex "ITOHAYUIC", 2024
HaIpaBJIeHUH moAroToBkH (135 ¢.)
JI3.2 CucremMBbl HCKYCCTBEHHOTO MHTEIIEKTa: MeToaudeckue OIBOY BO
H.B. bpanyn PEKOMEHIAINH TSI 1a00PaTOPHBIX M MIPAKTUIECKUX "HOHAVYUIC", 2024
3aHATHH 17151 oOygaroruxcs mo Ol 6akanaBprarta Bcex
HarpasieHuit moarotosku (120 c.)
JI3.3 CucteMbl HCKYCCTBEHHOTO UHTENIEKTa: MeTonnyeckue dIBOY BO
H,B, bpamxyn pPEKOMEHIAITNH 110 OPTAHU3AITHN CaMOCTOSTEIIBHON "IOHAYUIC", 2024
paboTtsl obydatonuxcs o OI1 6akanaBpuata Bcex
HanpaBJIeHUN ToAroToBKH (125 c.)

4.2. llepevyeHb pecypcoB
HH(OPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH ''UHTepHeT"

bubmuoreka ®IBOY BO «JOHELKAA AKAIEMUA ) i
Sl | yIIPABJIEHUS M TOCYIAPCTBEHHOM CITYKBbLy | itps:/donampa.ru/biblioteka
2 | Open Machine Learning Course https://mlcourse.ai
3 ?Begeﬂue B MammuHHOe oOydyeHne otr «Bioinformatic https:/stepik.org/course/4852/promo
nstitute»
Criernanmzanuss MammHHOE OOydeHHEe W aHaW3 JaHHBIX S .
N https://ru.coursera.org/specializations/machine-
D4 | ot «MOCKOBCKH (pU3HUKO- . .
N learning-dataanalysis
TEXHUYECKUH HHCTUTYT»
35 ls'Icnie;(i)gpMa JUI TPOBEACHUS COpeBHOBaHWMi 10 Data https://www kaggle.com

4.3. IlepeyeHb MPOrpaMMHOro odecrevyeHus

JInieH3uonHoe

u

CBOOOJTHO  PACMPOCTPAHSIEMOE  MPOrPaMMHOE

obecrieueHrue, B

TOM

YHUCJIC



OTE4ECTBEHHOT'O IIPOU3BOJICTBA!

[Ipn mpoBeneHUM JEKIMHA HCIIONB3YETCS AyIAUTOPHS C MYJIbTHMEIUHHBIM O00OpyZOBaHHEM. AYIUTOPHBIE 3aHITHS
NPOBOAATCS B KOMIBIOTEPHBIX KJIaccax € JOCTyroM K cetd WuTeprer. ns mpoBeneHHsT KOHCYAbTauuid B online-
pexxnme uctonb3yercs LMS Moodle n Slagexc. Tememocr.

[IporpammHoe obecrieueHue:

1. Onepannonnas cucremMa Windows 7 u BbIIIIe.

2. 11O B cocraBe makera MS Office 2010 u BrIme, BKITIOUas mporpammbl MS Project ' MS Visio, muctpuOyTus
Python BMecTe ¢ OCHOBHBIMU OMOJIMOTEKAMU JIJIsl aHAJTN3a JIAHHBIX U [TAKSTHBIM

MeHeKepoM conda

4.4. IIpodeccuonanbHbie 0a3bl JAHHBIX U HH(POPMALMOHHBbIE CIPABOYHbIE CHCTEMbI

KommbloTepHasi TeXHHKa € BO3MOXKHOCTBIO TIOAKITIOYEHUS K ceTH «lVHTepHeT» W o0ecmedeHHeM J0CTyrna B
JNEKTPOHHYI0  HHpOpMannoHHO-oOpazoBarenpHylo cpeay (QUOC @OIBOY BO JOHAVHUIC), a Takxke
BO3MOXKHOCTBIO MHIMBHUIYyaIbHOTO HEOTpaHHYeHHOro jnoctyma obydatomuxcs B ObC u DUOC nocpeactBom Wi-Fi ¢
HIEPCOHAIBHBIX MOOMIIBHBIX YCTPOMCTB.

Python-6mbnmoTexa 1st HAyIHBIX W MH)KEHEPHBIX pacdy€ToB http://scipy.org/

oubmorexa st 3G HeKTHBHOM pabOTHl ¢ MHOTOMEPHBIMH MacCUBaMH JaHHbIX http://www.numpy.org/

OubimoTeka Ha si3bIke mporpamMMupoBanusi Python ans Busyanusanum manHbIX https://matplotlib.org

4.5. MaTepuajabHO-TeXHHYECKOe ofecrevyeHHne TUCHUILIMHBI

1. JlekunoHHBIE 3aHATUSA. AYOUTOPUH C MYJIbTUMEIWHHBIMH CpPEACTBAMHM M HWMCIOLIME BBIXOJ B CETh
«uTepreTy. [loMerenns Ui TPOBEACHUS ayTUTOPHBIX 3aHIATHH, 000PYIOBaHHEIE yIeOHOI MEOEIBIO.
2. JIabopaTopHuble paboTsl. KoMmbroTepHBIN Ki1acc ¢ KOMIIJIEKCOM MPOTPAMMHBIX CPEZCTB,
MO3BOJSIIONIMX KaKIOMY CTYASHTY pa3pabaThlBaTb MNPOrpaMMHBIE pealu3alidd MPaKTUYeCKUX 3aJad B XOJe
BBIIIOJTHEHUS
nmabopaToOpHBIX PaboT.
3. Ilpaktryeckue 3aHATHA. KOMOBIOTEpHBIH KJIACC ¢ KOMIIEKCOM MPOTPAMMHBIX CPEICTB, MO3BOJISIONINX KKIOMY
CTYICHTY pa3pabaTbiBaTh NPOrpaMMHBIC peajM3aldd NPAaKTHYECKUX 3afad B XOAE BBINOJHEHHS Ja0OpaTOpHBIX
pabor.
4. CamocrositenpHas pabora. bubmmoreka, mmeromast paboune Mecra Al CTYACHTOB. AYIUTOPWH, OCHAIIEHHBIE
KOMITBIOTEpaMH C TOCTYIIOM K ceTd «HTepHeT».

PA3JIEJI 5. ®OHJI OHEHOYHbIX CPEJACTB

5.1. KonTpoabHbIe BONPOCHI M 3aaHUS

Bomnpocs! k 3auery.

1. baiiecoBckwii knaccuduxarop. Onenka npusnakos (Gaussian, Bernoulli, Multinomial). EM anroputwm.

2. Knacrepuzanus. kMeans, kMeans++, MeanShift, DBSCAN.

3. Aucambmu. Soft and Hard Voting. Bagging. Cydaiinbrii mec.

4. Metpuueckuit knaccupukaropbl. KNN. WKNN.

5. Jluneitnas perpeccus. LASSO, LARS. CART.

6. llepeBns pemennii. Tapopmannornstil BRIUTPhITL. OmmOKka KraccuUKaIum, SHTPOINS, KpuTepuit JKuHmM.
IIpyHuHr.

7. I'mobanbuelii nouck. Ciyyaitneiid nouck. Grid search. Cnydaiinoe Gmyxnanue. baliecoBckas onTuMu3anusi.
8. Jluneitnas perpeccus. [lonmmHoMuansHas perpeccus. [ peOHeBas perpeccus.

9. AdaBoost. I'pagrieHTHBIN OYCTHHT PENIAIONINX JCPEBHEB.

10. Knactepuzanus. Agglomerative Clustering. MeTpuku KiacTepu3anny.

11. Onuenka xknaccuduranun. IppextuBHocTh 1Mo [lapeto. Precision-Recall 1 ROC xpussie. AUC.

12. Heiiponnsie cetn. [lepuentpon Pozenbnarra. OGpatHoe pacrpocTpaHeHue rpaareHTa. OyHKINT aKTHBAIIIH.
Softmax.

13. Jlokanbusiii mouck. Hill Climb u ero pazHoBuanoct. OTxur. [eHETHYECKUH adrOpUTM.

14. MeTo OnOpHBIX BEKTOPOB. SAapa.

5.2. Tembl MMCbMEHHBIX pPadoT

[MucemenHbIe pabOTHI HE MIPETYCMOTPEHBI.

5.3. ®oHA OLEHOYHBIX CPeaCTB

®DoHI OIEHOYHBIX CPEACTB IUCHUILIMHBI "CHUCTEMBI HWCKYCCTBEHHOTO WMHTEIUIEKTa" pa3paboTaH B
COOTBETCTBHH C JIOKaIbHBIM HOpMaTuBHBIM akToM PIBOY BO "ITOHAVYUITC".

®DOHJT OIEHOYHBIX CPENCTB MUCHHUILTUHBI "CHCTEMBl HCKYCCTBEHHOTO WHTEIUIEKTa" B TIOJTHOM OOBeMe
MIpEJICTaBJIEH B BUJIE MPUIIOKEHUS K anHomy PITJI.

5.4. IlepeyeHb BUIOB OLIEHOYHBIX CPEICTB

YcTHBIH onpoc (KOHTPOIh 3HAHUH pa3zena yaeOHO! TUCITUTLTNHBI)




CobecenoBanne (caMoCTOsATEIbHAS paboTa)
WnpnBuayanbHble 3anaHus (BHITIONTHSIOTCS HA Ta00paTOPHBIX 3aHSATHSX )

PA3JIEJI 6. CPEJJCTBA AJAIITAIIMU TPENNIOJJABAHUA TUCHUIIJIMHBI K
MNOTPEBHOCTAM JIML] C OTPAHUYEHHBIMHU BO3MOXHOCTSAMMU 310POBbSA

B ciayyae HeoOXoaMMOCTH, OOyJaIOMIMMCSL M3 YUCIA JIUL ¢ OTPAaHMYCHHBIMUA BO3MOKHOCTSIMH 30POBbs (110
3asBJICHUIO OOYYArOIErocs) MOTYT MpEIIarathCs OJHH W3 CICAYIONMX BaPUAHTOB BOCHPHUATHS WHPOPMAIMH C
YIETOM UX WHIUBUIYATbHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEMH:

1) c npuMeHEeHUEeM BIEKTPOHHOTO OOYYCHHS M JAUCTAHIMOHHBIX TEXHOJOTHH.

2) ¢ MPUMEHEHHEM CIEIUATLHOTO 000pYI0BaHHs (TEXHUKH) M MPOrPAMMHOIO 00ECTICUCHUS, UMEIOIIUXCS B
OIBOY BO "ITOHAVYUIC".

B mpomecce oOydeHHss Tpu HEOOXOAMMOCTH JJsl JIMI C HapylIICEHUSIMH 3pCHHUS, CIyXa H OIOPHO-
JBUTaTEJILHOTO alnapaTa IpeAoCTaBISIOTCS CIESAYIOIINE YCIOBHUS:

- JUIA JIMI] C HApYIICHUSMU 3pEHUS: Y4eOHO-METOMUYECKHUEe MaTepHalbl B MEYaTHOH (GopMe yBEeTMYCHHBIM
mpudrom; B (GOpMe DIECKTPOHHOTO JIOKyMeHTa; B (Qopme aymuodaiina (miepeBo]i y4eOHBIX MaTepHalioB B
aynuodopmar); WHIWBUIyaTbHBIC 3aJaHNUsl M KOHCY/IbTAIHU.

- JUIA JIMI C HapyIICHHSIMH ClyxXa: y4eOHO-METOAMYECKHE Marepuansl B medaTHOW (opme; B (opme
SIIEKTPOHHOTO JIOKYMEHTA; BHJCOMATEPUANbl C CYOTHUTPaMH; WHAWBUAYAIbHBIE KOHCYIBTAllMU C MPUBJICYCHUEM
CypAonepeBOAUYNKA, MHANBUAYAJIbHBIC 3aJaHNd U KOHCYJIIbTAallUH.

- UIA JUI C HapyIICHUSIMH OIOPHO-ABUTATEIBHOTO ammapara: y4eOHO-METOAWYECKUE MaTepualibl B
rnmeyaTHoW ¢opme; B (popMmMe DIIEKTPOHHOTO OKyMeHTa;, B ¢opMe aymuodaiina, HWHAWBHAyaIbHBIC 3adaHus |
KOHCYJIbTallUuH.

PA3JIE] 7. METOAWUYECKHUE YKA3AHUSI JJIS1 OBYYAIOLLIMXCSI 10 YCBOEHUIO
JUCHUILINHDBI

JIeKIIMOHHBIE 3aHSATHUS TOCBAIICHBI PACCMOTPEHMIO KITFOYEBBIX, Oa30BBIX IMOJOXCHUN Kypca W PazbsCHEHHIO
y4eOHBIX 3aJaHUIN, BBIHOCUMBIX Ha CAMOCTOSITCIILHYIO POPAOOTKY.

JlaGopatopHble pPa0bOTH MpeAHA3HAYEHBI I NPUOOPETEHUS OMbITA MPAKTHYECKOW pealu3alud OCHOBHOU
npodecCHOHANBHON  00pa3oBaTeNbHON mporpaMMbl. Meroandeckne yKa3aHhsd K JTaOOpaTopHBIM — paboTam
popadaThIBAIOTCS CTYACHTaMH BO BpPEeMS CaMOCTOSATEILHOW IMOATOTOBKM. HeoOXOIUMBI ypOBEHb IOATOTOBKH
KOHTPOJIUPYETCS Mepe]i MPOBEACHUEM JIA00PATOPHBIX padoT.

CamocTosTenbHass paboTa CTYINCHTOB BKIIOYACT CIEAYIOIIME BHIBL: MPOpaboTKa y4eOHOro marepuana JICKIuH,
MOJITOTOBKA K JIA0OPaTOPHBIM paboTaM, IMOArOTOBKA K TEKYIIIEMY

KOHTPOJIIO U JPyrue€ BUJBI CaMOCTOSTEIBbHOW paboThl. Pe3ynbraThl BceX BHIOB PabOTHI CTYAEHTOB (hOpMHUpYIOTCS B
BUJIC WX JIMYHOTO PEUTHHTa, KOTOPHIA YUUTHIBAETCA Ha IMPOMEXKYTOUHOW arrectanuu. CamocTosATeNbHas paboTa
MpeaycMaTpUBaeT HE TOJNBKO MpopabOTKy MAaTepUalioB JIEKIIMOHHOTO Kypca, HO M WX PaclIMpPEHUE B pe3ylbTare
MOMCKA, aHAJIN3a, CTPYKTYPUPOBAHUS

Y TIPE/ICTABJICHUS B KOMITAKTHOM BHJIE COBPEMEHHOW MH(POPMAIIMH U3 BCEX BO3MOKHBIX

HCTOYHUKOB.

Texymuii KOHTPOJIb YCIIEBAEMOCTH IIPOBOJAUTCS B TEUEHUE KAXKI0IO MOJLYIIS.

OcBoenrne Moayisi ¥ €ro yCHEIIHOE 3aBEpIICHHWE HAa CTAWH MPOMEKYTOYHOH aTTeCTAllMd BO3MOXHO TOJBKO TpHU
peryasipHoii paboTe BO BpeMsi ceMecTpa W IUIAHOMEPHOM MPOXOXKJICHUU TEKYIIEro KOHTpoJisi. HabpaTh pedTHHT Mo
BceM OyiokaM Moayins B KaXIOM CEMECTpe, IHPONTH TIJIAaHOBBIE KOHTPOJIBHBIC MEPONPHUATHS B TEUCHUE
9K3aMEHAIIMOHHOHN CeCCHU HEBO3MOXKHO.

Jliisa 3aBepiiieHust pabOThI B CEMECTPE CTYIEHT JTOJDKEH BBIMIOJIHUTH BCE KOHTPOJIBHBIE MEPOTIPUSTHSL.

[IpomesxyTouHast aTTecTaIys MPoOXoauT B GopMe 3adera.
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PA3JIEJI 1.

ITACIIOPT ®OHJA OHEHOYHBIX CPEACTB

o IMCIOMIIJIMHE

«Cucremsbl HCKYCCTBCHHOI'0 MHTECIJICKTA)

1.1. OcHoBHBIE CBeJAeHHS O TUCIHHUIIJINHE

XapakTepUCTUKA JUCIUIIIINHBI
(cBenmeHust cooTBeTCTBYIOT pazaeny PIIJT)

Taomuna 1

ObpazoBarenbHas MporpaMma

OakanaBpuaT

Hanpasnenue noarotoBku

38.03.01 DxoHoMuKa

00pa3oBaTenbHON NPOrpaMMBbl

Hpodumb «DUHAHCHI U KPEIUT»
KonunuectBo paznenos 3
y4eOHOM TUCIUTLTMHBI
ACHUIUINHA 0a30BOM YacTH
A B1.B.13

DopMbI KOHTPOJIS

Pa3zHoypoBHEBEIE 3aaHNS,
nabopaTopHbIe paboTHI,

YCTHBIﬁ OIIpOC, TCCTOBLBIC 3alaHNA

ammecmayuu

llokazamenu OuHo-3a04yHas popma 0OydeHHUs
KonuyecTBo 3a4€THBIX €IMHUIL 5
(kpenauToB)
Cemectp 5
Oowasn mpyooemkocmo 79
(akadem. uacoes)
Ayoumopnasa Konmaxkmuas 32
paboma:
JIEeKIIMOHHBIE 3aHITHS 10
[TpakTueckue 3aHATHS 10
JlaGopatopHbie paboThI 10
KoHncynbrammuun 2
CamocrosiTesibHAs padoTa 38
Konrpoanb 2
Dopma npomexcymouHou sager




1.2. IlepeyeHbp KOMIETEHHHUI C yKa3aHueM 3TanoB (GopMHpPOBaHHUS B
npoiecce 0CBOeHNs 00pa3oBaTeIbHOH MPOrpaMMbl

Tabmuma 2
[TepeyeHb KOMIIETEHIINI U UX JIEMEHTOB
Nupukarop
Komnerennus KOMTIETCHIIUU U €TO DIEMEHTbI HHIHKATOpa Hrzexe
KOMITETCHIIUU JJIEMEHTA
dbopmyIpoBKa

[MKc — 1: [MKc —1.2: 3namo:

Crnioco6en roroButh | Mcnonb3yeT 3HaHUE |THITBI 33124 MAIIHHHOTO MKe — 1.2

HCXOJIHYIO OCHOBHBIX METOJIOB |0OYYCHUS U IPUMCHICMBIC 3-1 '
UHGOPMAITHIO U UCKYCCTBEHHOTO  |K HUM KJIaCChI aJITOPUTMOB

IIPOBOIUTH PACUETHI UHTEJJIEKTA B OCHOBHBIC HAIIPABJICHHUS
9KOHOMHYECCKHUX, OCJIE Y OIIEN pPa3BUTHS UCCIIEAOBAHUI B [IKc - 1.2
COIIMAJIbHO- npodhecCUOHaIbHON |00JIACTH CUCTEM 3-2
DKOHOMHMYECKUX M | JEATENBbHOCTU IIPU  |MCKYCCTBEHHOI'O MHTEILIEKTA
d)I/IHaHCOBI:IX pacueTax TEOPETUYECKHE OCHOBEI Kec — 1.2
nokaszaTesiel Ha SKOHOMHUYECKUX,  |aJTOPUTMOB MAIIMHHOTO 3.3 '
OCHOBE THUIIOBBIX COLIMATBHO- 00y4eHus
METOJTUK U / WIT! YKOHOMUYECKUX U | Vyemb:
9KOHOMHKO- (puHAHCOBBIX MMOATOTOBUTH JJAHHBIE K [IKc - 1.2
MaTEMATHUUYCCKUX [IOKa3aTcjicu HWCHOJIb30BAHUIO aJITOPUTMA V-1
METOJIOB U MOJICIICH MAaIIMHHOTO 00YYEHHUS
OLEHUBATH KAYECTBO MKe — 1.2
pELICHHI cucTeM V-2
MAIIMHHOTO O0YYEeHHSI
a/IaliTUPOBATh AITOPUTMBI
MAaIIMHHOTO 00YUYEeHHUS K [IKc—-1.2
PEIICHHUIO TIPAKTUIECKUX V-3
3asa4
Bnaoemo:
MeTooNorHel pa3paboTkm MKe — 1.2
peIIeHN MaIllMHHOTO B-1
o0y4eHus
MPHMEPaMH MPAKTHIECKOTO | v 4 5
PUMCHCHUS apXUTCKTYP B-2
HCKYCCTBEHHOTO MHTEJUICKTA
METOJIJaMH OHJIAH ) MKe — 1.2
TECTUPOBAHUS PEIICHUIA B-3
MaIIMHHOTO 00yUYeHus

YK OC-6: YK OC-6.3: Snamo:

Crniocoben JIeMOHCTpUPYET  (COBPEMEHHbBIC YK OC-6.3
BBICTpAuBaTh U HABBIKU MHTEJUICKTYaIbHBIC 3-1
pean30BbIBAThH UCIIOJIB30BAHUS  [TEXHOJIOTHH JUISI PEIICHUS

TPAEKTOPHUIO MH(QOPMALMOHHBIX [MPO(ECCHOHABHBIX 3a1a4




CaMOpa3BUTHUS Ha
OCHOBE NPUHIUAIIOB
00pa3oBaHUs B
TEUEHHE BCEU KM3HU

TEXHOJOTHH IS
peuieHus
AHAJIMTUYECKHUX U
YIIPaBJICHYECKUX
3aJ1a4

[PA3JIMIHBIC MCTOAbBI 1
MMOAXOAbl, UCIIOJIB3YCMBIC B
MCKYCCTBCHHOM MHTCJIJICKTC

YK OC-6.3
3-2

IPUMEPBI IPUMCHCHHS
HCKYCCTBEHHOT'O
MHTEJUICKTa B (QMHAHCOBO-
PKOHOMHYECKOH chepe

YK OC-6.3
3-3

Ymems:

000CHOBBIBaTh BHIOOD
COBPEMEHHBIX
MHTEJUIEKTYaJIbHBIX
TEXHOJIOTUWA U POTPaMMHOM
Cpenbl IpU PEIICHUH
npodeccroHaIbHBIX 33724

YK OC-6.3
V-1

0OOCHOBBIBATh U pcain30BaThb
AJITOPUTMBI HCKYCCTBCHHOT'O
MHTCJIJICKTA JJIA PCIICHUA
AHAJTIUTUYCCKUX U
YIPABJICHYCCKUX 3adav

YK OC-6.3
V-2

OIICHUBATh TOYHOCTH
AJITOPUTMOB HCKYCCTBEHHOTO
WHTEJUIEKTA U UCTIOJIb30BaTh
Pe3yJIbTATHl X paOOTHI IS
[PEIIeHUSI TIOCTABICHHBIX
3aia4y npodeccuoHATbHON

chepnl

YK OC-6.3
V-3

Bnaoemou:

HaBBIKAMHM ITPUMCHCHUS
METOJIOB TIPEIBAPUTEITHLHOM
00pabOTKH, aHATIN3a 1
BU3YaTH3AIH JAHHBIX

YK OC-6.3
B-1

HaBbIKAMU HUCTIOIB30BaHUS
COBPEMEHHBIX
WHTEJUICKTYaJIbHBIX
TEXHOJIOTUMN ISl PEIICHUS
npodeCCUOHANILHBIX 3a7a4

YK OC-6.3
B-2

HaBBbIKAMHU HUCTIOJIb30BaHUS
CYLIECTBYIOIINX
MPOTPaMMHBIX OMOJIMOTEK 1
MOJICIICH, CO3TaHUs
ITPOTPAMMHBIX pean3alnn

r1yOOKUX HEUPOHHBIX CETEH

YK OC-6.3
B-3




Tao0muna 3

Otanbl HopMUPOBaHMS KOMIIETEHUMHA B MPOLECCE OCBOEHUS OCHOBHOM

00pa30BaTEeNbHON MPOTPAMMBI

Oranbl
No KonTponupyemsie q)opMI/IpOBaHI:I;I KoJ1 MEIMKaTOpa HaunmenoBanue
i paznesbl (TeMBbI) KOMITETCHITUIA KOMITETEHIHH OILICHOYHOTO
JTVCIUIIIAHBI (HOMED cpeacTna
ceMecTpa)
Paznen 1. BBenenue B MCKYCCTBEHHBIA HHTENIEKT U OCHOBHBIE METO/IbI
MaITMHHOTO O0y4YeHHUsl 17151 pabOThI ¢ TAOJIMYHBIMU JAHHBIMU

1. |Tema 1.1. 5 [IKc - 1.2 PazHoypoBHEBBIC
OcHoOBHBIE 337241 Hi- 1’2’f ) 3a/1aHus,
CUCTEM y_cl, 2’3'

HCKYCCTBEHHOTO Kc— 1.2 TECTOBbIC
MHTEJUICKTA. B-1,2,3 3aJaHusl,
Knaccuduxanus,

KJIaCTEePH3ALIHs, YK OC-6.3 nabopaTopHas
perpeccud. Tunel 3-1,23 pabora Nel
MAIIUHHOTO O0yUYCHHUSI: Y1§2C223

C yuurenem, 0e3 VK 0C-6.3

YUUTENS, C YACTUYHBIM B-1,2,3

IPUBJICUCHHUEM

yuutens, 00y4eHue ¢

MOJKPEIJICHUEM.

Kiaccudukanus Ha

npuMepe ajroputMa k-

O KalIIMX cocenei

(kKNN). MeTpuku

OIICHKH

KJ1acCU(UKAIIUU:

MOJIHOTa, TOYHOCT,

F1, ROC, AUC.

Bamupganunonnasa u

TECTOBasi BHIOOPKA.

Kpocc-anmpanusi.

PaboTa c

KaTeropuajbHBIMU

MIPU3HAKaAMU.

2. |Tema 1.2. 5 [IKe - 1.2 PazHoypoBHEBbBIC
Perpeccusi. MeTpuku 3-1,23 3aJ1aHusA,
OIICHKHU PErPECCUU: H50172132
MSE, MAE, R2 — MKe N ’1_2 TECTOBEIE
Ko punreHT B-1.2,3 3aJlaHus,




JICTEPMHUHAITHH. YK OC-6.3 1abopaTopHas
Jluneiinas perpeccus, v 13(1)(2:% 3 pabota No2
MOJIMHOMUAJIbHAS V123
perpeccusi. VK OC-6.3
[TepeoOyuenue u B-1,2.3
peryispuzanus,
rpeOHeBast perpeccusl,
LASSO, Elastic Net.
JInnelHsle MOJEITN IS
KJIacCU(UKAIIUH.
[TepuenTpoH,
JIOTUCTUYECKAS
perpeccus,
MOJTHOCBSI3HBIC
HEUPOHHBIE CETH,
CTOXaCTUYECKUM
TPaAUEHTHBIN CIIyCK U
oOpatHoe
pacrnpocTpaHeHue
rpaIueHTA.
Perymsipuzanus
JMHEWHBIX MOJENEN
KJIacCU(UKAIIUUN.
Tewma 1.3. [IKc —1.2 Pa3HoypoBHEBBIC
Kiacrepusanus. 3-123 3a7aHus,
kmeans, k-means++, MKe—1.2 TECTOBBIE

v-1,2,3
DBSCAN, MKc — 1.2 3aJaHus,
arJioMepaTuBHas B-1,2,3
KJIaCTepU3aLlUsl. VK OC-6.3 nabopaTopHas
MeTpuku olleHKH 3-1,2.3 pabota Ne3
KJIaCTepU3alIUH. VK OC-6.3

v-1,2,3

VK 0C-6.3

B-1,2,3
Tewma 1.4. IIKe - 1.2 PazHoypoBHEBBIC
AJITOpUTMBI, H?{' 1’2’f ) 3aJlaHus,
OCHOBAHHBIC HA y.cl, 2,3'
MIPUMCHECHUU MKc — 1.2 TECTOBBIC
pelarImX J1epEBhEB. B-1,2,3 3a/1aHus,
Kpurepuu paznenenus VK OC-6.3
y3Ja: 3123 nabopatopHas
UH(OPMAIMOHHBIN VK OC-6.3 pabota Ned
BBIUTPHILI, KPUTEPUI v-1,2,3
Jlxuau. AncamOIIn YK OC-6.3




peuiarommx JCPCBLEB:

CJIy4aWlHBIH JIeC,
rPaJUECHTHBIN
OyCTHHT.

MeTtoz onopHbIX
BEKTOpOB. [Ipsimas n
oOpaTHas 3a7a4a.

B-1,2,3

OmnpeneneHue
OTIOPHBIX BEKTOPOB.
S nepHsblii TPIOK.
Pa3nen 2. Cuctemsl riry0oKoro oOy4eHus
Temsr 2.1. 5 [IKc —1.2 PaznoypoBHeBbIe
HelipoHHsle cetn. 3-1,23 3aJjaHus,
[MIKc—-1.2
OYHKINY OMIUOKH V123
HEHPOHHBIX CeTeH U K¢ - 1.2 TECTOBBIC
00y4eHue ¢ B-1,2,3 3a/1aHus,
MOMOIIbIO 0OPATHOTO YK OC-6.3
pacmpocTpaHeHUS 3-1,23 nabopaTopHas
rpaaucHTa. [ToHsTHE ylég(;gs pa6oTta Ne5
09Tua U BIIOXU. VK 0C-6.3
B-1,2,3
Tema 2.2. 5 IIKe - 1.2
PaGora ¢ H?{' 1’2’f2
M300paKEHUAMH C y_cl’ 23
TMOMOTLBIO . MKe - 1.2
HEHPOHHBIX CETEH. B-1,2.3
CBepToUHbIC
HEHPOHHBIE CETH. YK OC-6.3
Onepanuu CBEPTOK, 3-12,3
max-pooling. YKOC-6.3
[TonynspHbie v-1.23
YK OC-6.3
aApPXUTEKTYPBI B-123
CBEPTOUYHBIX
HEUPOHHBIX CETEH:
AlexNet, VGG,
Inception
(GoogLeNet),
ResNet.
Tpanchepnoe
oOy4JeHwue.
Tewma 2.3. 5 Héﬁi —2 %2 Pa3HoypoBHEBBIC

O6paboTKa TEKCTOB.

3aJaHus,




PaGora ¢ IIKc-1.2
€CTECTBEHHBIM y-12.3 TECTOBEBIC
SIBI?,IKOM C HOMOHIUBIO H}i(?]_,_z,]fgz 3aJlaHus,
HEUPOHHBIX CETEH.
Bexropubie YK 0(23-3?-3 nadoparopHas
IIPEACTABICHUSA I 3-1,2,
TGIE)KCTa: word2vec, VK OC-6.3 pabora Ne6
skipgram, CBOW, v-123
fasttext. YKOC-6.3
PeKyppeHTHBIE B-123
HEUPOHHBIE CETH,
LSTM, GRU.
Tpanchopmepsi,
BERT, GPT.
Pa3zpnen 3. OOyueHue ¢ NogKpenIeHueM
Tewma 3.1. IlonsTus ) H§<01 —2 é-Z Pa3HoypoBHEBbIE
o . v-1,2,3
ACHUCTBHH 1 K¢ - 1.2 nabopatopHas
Harpaapl. OyHKIUA B-1,2,3 pabota Ne7
[EHHOCTH
coctosaus (Value YK OC-6.3 y
function) 1 3-1,2,3 YCTHBIA OTIPOC
YK OC-6.3
(yHKIUS KauecTBa V123
nevicteusi(Qfuntion). VK 0C-6.3
Onrtumuzanus B-1,2,3
CTPATETHH C
TTOMOIIIBIO
MaKCHUMM3aIAH
(GyHKUMNA LIEHHOCTH
Y KauecTBa.
Q-o0yuenmue.
Tewma 3.2. 5 HK(i—z %:,'2
['mybokoe 00yueHue H?(c’— 19
C TIOJIKPETIJICHUEM. V-123
Deep Q-Networks, MKc — 1.2
Actor-critic. B-12,3
YK OC-6.3
3-1,2,3
YK OC-6.3
v-1,2,3
YK OC-6.3

B-1,2,3




PA3JIEJI 2.
TEKYIIHWI KOHTPOJIb MO JTUCIUTLIAHE
«CI/ICTCMBI HCKYCCTBCHHOI'0 MHTEJICKTA)>

Texkymuidi KOHTPOJIb 3HAHWM UCHOJB3YETCS Uil  ONEPaTUBHOTO U
PEryJSIPHOIO  yHOpaBJIEHHs  y4eOHOM  JEATENBbHOCTBIO (B TOM  4HCIE
CaMOCTOSITeJIbHOM paboTOM) 00yUYarOIIMXCS.

B ycioBusx OamiIbHO-PEHTUHIOBOM CHUCTEMBI KOHTPOJS  pe3yIbTaThl
TEKYLIEr0 OLICHMBaHUS OOYyYaroIIerocss MCHOJB3YIOTCS KaK IIO0Ka3aTellb €ro
TEKyIIEro peUTHHTa. TeKylHd KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBISICTCS B
TEYCHHE CEeMECTpa, B XOJ€ MOBCEIHEBHON yueOHOU paboThl MO WHANBUAYAIHHOU
WHHALMATUBE mpenojasartens. JlaHHBIM BHJA  KOHTPOJIA  CTUMYJHMPYET Yy
0Oy4aromerocss CTpeMJICHHE K CHCTEMaTHYeCKOHW CaMOCTOSTEeNbHOW paboTe mo
W3YYEHHIO JUCUUTUIAHBI.

Tabmuua 2.1
Pacnipenenenue 6aiioB no BuaaM yueOHOM NeSTEIbHOCTH
(OGanmbpHO-pEUTHHIOBAs CUCTEMA)

Bun 3ananus
Haumenoanue
Pazniena/Temst | jp 113 Bceero 3a K3P CP
(P3) temy | (T3,YO)| (YO)

P.1.T.1.1 7 o)

P.1.T.1.2 8 9

P1T.13 8 > 9 5 5

P.1.T.1.4 8 9

P.2.T.2.1

P2.T.22 8 5 11 c .

P.2.T.2.3 8 10

P.3.T.3.1

P3T32 | ° | ° 13 5 5
Hroro: 1006 | 55 15 70 15 15

I13 — npakTryeckoe 3aHATHE;

JIP — naGopaTopHbie pabOTHI;

T3 — TecToBbBIC 3aaHUS;

YO — yCTHBIN 0onpoc;

P3 — pa3sHoypoBHEBBIE 3a1aHU4;

K3P — koHTpOJIb 3HAHUI 110 pa3aeny;

CP — camocTosTenbHas paboTa 00y4aromerocs.



2.1. PexomeHgammM 1O OIECHUBAHUIO JIA0OPATOPHBIX  PpadoT

o0y4JarImmxcs

MaxkcumMmaJjabHOe
KOJIMYEeCTBO 0AJJIOB*

Kpurepuu

OT1au4HO

OOyuvaromuiicss  BBIIOJHWI ~ 3aJaHUE€  MOJHOCTBHIO
NPaBWIBHO; JIOTUYHO, YETKO U SCHO M3JIaraeT OTBETHI HA
MIOCTaBJICHHBIE BOTIPOCHI; OTBET HOCHT
CaMOCTOSITEIIbHBIN XapakTep, 00ydyaromuics BbITOTHUIT
nabopaTopHbIe pabOTHI B TIOJTHOM OOBEME.

Xopouio

[Tpu BBIMONHEHWM 3aJaHUS OOYYAIOIIUHCS JIOMYCTHI
OTACTbHBIE HETOYHOCTH (HECYIIECTBEHHBIC OIIMOKK);
OTBET  OTJMYACTCS  MEHBIIEH  OOCTOSTEILHOCTHIO,
rIIyOMHOW, OOOCHOBAaHHOCTHIO U TIOJHOTOW; OIHAKO
JOMYIICHHbIE  OMIMOKKA  HWCHPABISIOTCS  CaMUM
CTYJEHTOM  IOCJIeé  JOTOJIHUTENBHBIX  BOIIPOCOB,
oOyJarouuiicst BBINOTHWI J1abopaTOpHble palbOTHI B
MOJIHOM 00BeMeE.

YI[OBJ'ICTBOPI/ITGJ'IBHO

[Ipu BbITIOJIHEHUU 3a7aHUS OOYYAIOLIUHCS TOMYCTHI
HETOYHOCTH W  CYIIECTBEHHBbIE  OIIMOKHU;  TpHU
apryMeHTalud  OTBETa  CTYJAEHT HE  IPUMEHSET
TEOPETUYECKHE 3HAHUS NJIs1 OOBSICHEHUS JOMYLIEHHBIX
OIIMOOK, B I1IEJIOM OTBET OTIMYACTCS HU3KUM YPOBHEM
CaMOCTOSITEJIbHOCTH, oOyyJaromnuiics BBITTOJTHUI
nabopaTtopHbIe pabOTHI B TIOJTHOM 00BEME.

HeynosnersopurenbHO

OOyuaromuiicss HE BBITIOJIHWAJ 3aJaHUE; B OTBETE Ha
BOIIPOCHI CTYJICHT JIOMYCKAeT OIMMOKH B ONpEICICHUU
OCHOBHBIX IIOHATHH; OCCIOPSIOYHO M HEYBEPECHHO
u3JaraeT Marepuay, OOYyYalOUIMICS HE BBHITOTHUI
nabopaTtopHbIe pabOTHI B TIOJTHOM 00BEME.

* [Ipencrapieno B Tabmure 2.1.

THUIIOBBIE 3AJAHUSA JIAA IABOPATOPHBIX PABOT JJISA
INPOBEPKH YPOBHSA KOMIIETEHIIUA

Pa3znes 1. BBeieHrne B HCKYCCTBEHHbII HHTEJIEKT U OCHOBHbIE METO/IbI
MAIIMHHOT0 00y4eHusl it pa0oThl ¢ TAOJUYHBIMU JAHHBIMHU

Jlabopamopnuas paooma Nel

Metoasl pabotel ¢ Tabmuuamu B Python. Arperanus u Bu3yanuzauus

JaHHBIX. HpOBeI[eHI/Ie IICPBHUYHOI'O aHAJIN3a JAaHHBbIX.




Lenu: m3yueHue MeTroAoB pabOThl ¢ AaHHbIMU B Python u mpoBenenue
NEPBUYHOTO aHAJIW3A JIaHHBIX.

3amanue: 3arpy3ure gataceT B pandas matadpeiim. BriBeawte OCHOBHBIC
napameTpbl jgatacera. Omnpenenure, CKOJIbKO B JaTaceTe CIy4aeB OTCYTCTBHUSA
npu3zHakoB. Onpeaennutre, CKOJIbKO TMPU3HAKOB SBISIOTCS KaTerOpHalbHBIMHU.
Busyanmzupyite pacnpeieneHue NPU3HAKOB II0  KiaccaM. Busyanuszupyiure
3aBUCUMOCTH MEX]y TIPU3HAKAMH.

Jlabopamopnasa paboma Ne2

Hcnonb30BaHne © CpaBHEHHE alropuTMoB Kiaccuduramuu: kNN,
pelaIme AepeBbes U X aHCaMOJIU, IOTUCTUYECKAsI pETPECCHSL.

[enu: mpuMEeHEHHE U OLICHKA allTOPUTMOB KJIaCCU(PUKAIIUH.

3amanue: Pazgenure naracer Ha OOyyaroUMii M BaJIMJALMOHHBIN ¢
COXpaHeHueM Impomnopuuid kinaccoB. Kiaccupuuupyiite TOUukM M3 JaTacera c
nomompo anroput™MoB kNN, moructuueckoir perpeccun, CART, ciydaitHOro
neca, CatBoost. Ilogbepute mnyuimine napaMerpbl aJIrOpUTMOB C TMOMOIIBIO
BaJUJAIMOHHON BBIOOpKH. CpaBHUTE BpeMsl pabOThl aJITOPUTMOB U 3aBUCHUMOCTH
OT Mpe10OpabOTKU JaHHBIX.

Jlabopamopnas paooma Ne3

Hcnonb3oBaHne U OLIEHKA aJrOpUTMOB perpeccuu. [lonbop onTumaibHbIX
apamMeTPOB PErPECCHUMN.

Llenu: n3ydeHue alropuTMOB PETPECCUN.

3ananue: [IpuMeHUTE METO TMHEWHOW PETPECCUM I PEUIEHUS 3a1a4M Ha
naracere. JloObaBpTe B JaraceT MOJMHOMHAIbHBIC Tpu3HaKku. JloOapsiiTe
OpU3HAKW TOKa HE YBHUJIWUTE INEpeoOydeHHEe Ha BaJMIAIIMOHHOM JlaTaceTe.
[Ipumenute rpebHeByr0 perpeccuto U LASSO, 4ToObl M30aBUTBCS  OT
nepeoOyydeHus.

Jlabopamopnas pavoma Ned

OnTuMu3alMoHHble 3a7aul U uX pemieHus. [logbop runepmapaMerpos
aJIrOpUTMAa C MOMOUIBIO METOI0B ONTUMU3AIIUU

[enu: u3ydyeHue aaropuTMOB PELICHUS ONITUMU3AIIMOHHBIX 3a4a4.

3amaHue:

1. OnTumMu3upyiiTe NIMHY MapuipyTa B 3ajadye KOMHUBOSIKEpPA C MOMOILBIO
anroputmMoB  hill climb, omkura u reHernueckoro anroputMa. BreiBenurte
MOJTYYUBIIHMICS TTYTh U €0 JIJTUHY.

2. ONTUMU3UPYITE TUIIEpIIapaMeTPhl AITOPUTMA MAITMHHOTO 00y4YeHus (Ha
BBIOOp) C MOMOIIBIO CIY4ailHOTO TOMCKA, MOHMCKa IO pemieTke, anroputma hill
climb, reHeTHYECKOTO ArOpUTMA.



Paznen 2. CucteMbl ri1y00KOro 00y4eHust

Jlabopamopnasa paboma Ne5

Knaccuduxkanus nzobpaxeHuit u TpaachepHoe o0yueHue.

Llenu: wu3ydyeHHe METOAOB TIIyOOKOro oOy4yeHus miig  paboOThl €
HU300paKEHUSMHU.

3ananue: 3arpy3uTe AaTaceT M Co3JaiTe uTeparop Ui MOJETH TIIyOOKOro
oOyuenusi. 3arpy3ute npenodyuennyio Ha ImageNet cBeprounyio cets (AlexNet,
VGG wm ResNet) u no6aBbetre k backbone momHOCBS3HBIN clIOH A1 00y4YEHHS.
OOyuute HelipoHHyl0 ceTh Ha ImageNet, BuzyanusupoBaB rpaduk QyHKIHU
nmoTepb Ha oOydwaromeld ¥ BadWJAMOHHOW BBIOOpKe. Peammsyiite Momxynb
NPUMEHEHUsI HEHPOHHOM CETH K JIaHHBIM, MPOBEPHTE KayecTBO OOydYeHHs Ha
TECTOBOM BBIOOPKE.

Jlabopamopnasa paboma Neb
PaboTa ¢ TekcTaMu U UX BEKTOPHBIMU NPE/ICTABICHUSIMH.
[enu: n3ydeHne Moiesiel BEKTOPHOTO MPEACTABICHUS TEKCTOB.
3ananue: Ckauaiite npenoOydeHHbIe BekTopa aiisi cioBapsa. C MOMOIIBIO
moboro knaccudukaropa MamuHHOTOo oOyueHus (KNN, SVM, CatBoost)
KiaccuuuupyiTe TEKCTbl M3 JaraceTa 10 CYMME BEKTOPOB  CJIOB.
Knaccudunupyiite Texctsl ¢ nomorisio LSTM cetu.

Pasznen 3. O0y4eHue ¢ mogKpenjieHueM

Jlabopamopnasa paooma Ne7
[Mpumenenne Q-Networks aist pereHns IpOCThIX OKPYIKEHHIA.
lenu: m3yuyeHue mpuUMEHEHUsI O0Y4YEHUsI C MOAKPEIUICHUEM ISl pelieHUui
3a/1a4 KOHTPOJIS.
3amanue: OOy4yuTe TMPOCTYIO TMOJHOCBSI3HYIO (Q-ceThb Mg PpEIICHHS
okpyxenus LunarLander.

2.2. PekoMeHAAUMH MO OLEHMBAHUI0O KOHTPOJISI 3HAHMH MO pasjaery
TUCHMILUTUHBI 00y4ar0IIuXcsi

2.2.1. Kontponb 3HaHui 1o paszaenam |-2 NUCUUIUIMHBI MPOBOAUTCA B
dhopme TeCTUPOBaHHUS.

B 3aBepmieHun uM3ydeHUsS KaXIOro paszfena JUCHUIUIMHBI  MOXKET
MPOBOJUTHCA TECTUPOBaHHWE (KOHTPOJb 3HAHWM TI0 pazieny, pyOeKHBIH
KOHTPOJIb).



Kpumepuu oyenusanus. YpoBeHb BBINOTHEHUS TEKYIIUX TECTOBBIX 3aJaHUMA
OlleHMBaeTcss B Oamnax. MakcuMaiabHOE€ KOJMYECTBO OauioB MO TECTOBBIM
3aJIaHUSIM OIPEAEIIAETCA MPENOIABATENSIM U MPEACTaBIeHO B Tabmuue 2.1.

TecToBbIe 3aaHus MPEACTaBICHBI B BUJI€ OIIEHOYHBIX CPEACTB U B IMOJTHOM
o0BbeMe MpeCTaBICHbI B OaHKE TECTOBBIX 33JJaHUI B 3JIEKTPOHHOM Buje. B dhonme
OLIGHOYHBIX CPEJCTB MPEACTABICHBI TUIIOBBIE TECTOBBIC 3aJlaHUs, pa3padOTaHHBIC
JUTSL U3YYEHHMSI TUCUUTLTUHBI « CUCTEMBI HCKYCCTBEHHOTO MHTEIIICKTA.

THUIIOBBIE TECTOBBIE 3AJIAHUA JJISA ITPOBEPKU YPOBHSA
COPOPMUPOBAHHOCTHU KOMIIETEHIINA

Pa3nes 1. BBeieHne B HCKYCCTBEHHbI HHTEJJIEKT U OCHOBHbIE METO/IbI
MAIIMHHOTO 00y4eHusl 1Jisi pa0oThl ¢ TAOJUYHBIMUA JAHHBIMHU

1. Kro B 50-¢ rompt XX Beka cO31aJl MaTeMaTUYECKYI0 MOJIECIIb
(GYHKIIMOHUPOBAHUS CETEM HEPB- HBIX KJIIETOK )KUBOT'O OpraHu3ma?
a) Anan TeropuHT
0) ®pouk Pozentbaart
B) NBan IlaBnoB
r) bunn Leiite
2. YacTtp METOJOB HCKYCCTBEHHOTO  HWHTEJUIEKTa, O3HAYaromias
W3BJICUCHHUE 3HAHUH U3 JaHHBIX:
a) Data Science
0) CraTtucTuka
B) Data Mining
r) Big data
3. Haxartumem Kakux KIaBHII MOXXHO 100aBUTh g4eiriku 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 mapaaurme (Bo3moxxkHo Oosee 0aHOTO MPaBUILHOTO
OTBETA):
a) Python
0) Haskell
B) C#
r)C



5. Ko sBnsercs co3maresem s3bika Python?
a) I'euno Ban Poccym
6) Mapk LlykepOepr
B) Jlennuc Putumn
r) Tomac Kypi
6. Ywcno ¢ miaBaromiel TOUkoit 0003HavaeTCs:
a) list
0) bool
B) int
r) float
7. S=list('12345") C momompto ¢dynkiuu list() cozmaercs:
a) MHOXeCTBO
0) Koprex
B) Criucok
r) CioBapn
8. Kakum Oyzaert 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() mpuMeHsIETCS IS
a) OUHCTKH KOpTEkKa
0) Ouuctka crucka
B) Co3/1aHus IMyCcTOTo KOpTekKa
r) JloGaBiieHust snieMeHTa B KOHEIl CITMCKa
10. Kakoe HazHauenue QyHKIIMH cCOOpaHHBIX B MoayIe random?
a) O6paboTKa CTATUCTUYECKUX JTaHHBIX
0) MaremaTtuyeckue pacyeTsbl
B) PaboTa ¢ 6a3aMu TaHHBIX
r) ['enepanms ciydaifHbIX Yncen
11. Kaxko#t maccuB ObUI Cr€HEPUPOBAH TPH BBIMOJHEHUM WHCTPYKIIMH
data=np.linspace(10, 18, 5)?
a) [10., 12, 14., 16., 18.]
6) [10., 15.]
B) [10., 18., 5]
r) [10, 15]



12. bwin co3maH aAByMmepHbI MaccuB mas. Kakol pesynbrar OyaeT
BBIBEJICH B KOHCOJIb IIPHU BbI- IOJIHEHUU MHCTPYKIUK 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) bynert BeiBenieHa ommoka
13. beim co3man aByMmepHbI MaccuB mas. Kakod pesymbrar OyaeT
BBIBEJICH B KOHCOJIb IIPH BbI IOJIHEHUU MHCTPYKIMH print(mas[3, 3]):

mas=np.array([[-8, 3, 10],
[10, 2, o],
[7, 17, 4]])
print(mas[3, 3])
a) —8
0) byner BriBesieHa omImoKa
B) 0
r) 4
14. IllaxmaTHbBIN CYNIEpKOMITBIOTEP, KOTOPBIM BHIMIPAJl MaT4 y YEMITHOHA
mupa no maxmaram ['appu Kacmaposa:
a) AlphaGo
0) dyraky
B) Deep Blue
r) JlomoHOCOB-2
15. C nomMomipl0 Kakoro CMMBOJIA MOKHO CO37aTh 3aroJIOBOK Ha SI3BIKE

pasmerku Markdown?

a) *

0) #

B) %

r) &

16. Kaxkue Tern UCronb3yrOTCs IS CO3/IaHUs JKUPHOTO MpudTa Ha S3BIKE
pasmetrkn HTML?

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

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

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

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

17. Kaxoil cMMBOJ HCHOJB3yeTCs i Habopa (POpMysbl ¢ MOMOIIBIO
LaTeX B Notebook Jupyter?

a)$

0) %



B) //
r &
18. Kaxkue BapuaHThI IMEH MEPEMEHHBIX TOMycTUMBI B Python?
a) x1
0) k&
B) main
r) 1x
1) New_TepeMeHHast
19. C nomompio Kakod ornepanuu HaJl ABYMsI LEIbIMH YUCIAMU MOKHO
MOJIYYUTh OCTATOK
a) %
0)/
B) //
r) *
20. TIlyctp mepemMeHHOM a MPUCBOEHO 3HadeHwe 5, T. €. a = 5. Kakue
omnepanry BO3MOXKHBI?
a) at+=1
0) a/*=3
B) a=a+1l
r) all=2
21. Jns gero mpumensieTcs: GyHKIHs inpoot()?
a) Jlusa onpeeneHus TUIa TaHHBIX
0) Jlns1 Bo3BeieHUsI Ynclia B CTEIICHb
B) /1711 BBIBOJIA TAHHBIX B KOHCOJIb
r) [l1st BBO/IA TaHHBIX C KJIABHATYPHI
22. Kakue omepaTopbl HUCIOJB3YIOTCS IS pEaM3alluu  ITUKITUYECKUX
aNrOpUTMOB?
a) for
0) while
B) elif
r) switch
23. C=(1,2,3,4,5). Bo3M0oXHO 711 B JAHHOM KOPTEXE 3aMECHUTH 5 Ha 67
a) Her
0) Ja

Paspnen 2. Cucremsbl ri1y00Koro o0yueHust

1. B mammHHOM OOy4Y€HUU JaHHBIE IENATCS Ha:
a) O0yuaronyr u o0y4aeMyro BBIOOPKY
0) bonbiryro u Manyro



B) OCHOBHYIO 1 HEOCHOBHYIO

r) OOy4aroIyo 1 TECTOBYIO BIOOPKY

2. Kak Ha3piBaeTcsi MeTOA TONMy4YeHHUs Ko3((UIHMEHTOB ypaBHEHUs
perpeccuu, mpu KOTOpOM MUHUMH3UPYIOTCS KBaJIpaThl OLINOOK?

a) MeTo1 MakCHMaIbHOTO MPABAONO 00

0) Meroax MUHMMH3allUK CPEIHEN KBapaTHUECKOW OIIMOKHI

B) MeTtoa MUHUMHU3ALMA MOAYJIENH OIINOOK

r) MeTos HaMEeHbBIINX KBAJAPATOB

3. B HellpoHHON ceTH BBIYMCIINUTENbHAS €IMHUIA, KOTOpas MOIydaeT
UH(pOpMaIMIO, MPOU3BOAUT HAJ HEH MPOCThIE BBIUUCICHUS MU IEPENAET €e
JaJblIe:

a) 'pagueHt

0) Helipon

B) AKCOH

r) Cunarc

4. Kakoil  anropuTM = HCHOOJB3YeTCSs B METOoAE€  OOpaTHOro
pacnpocTpaHeHus: OLIMOOK JUIsl TOMCKAa MUHUMYMa?

a) MeTton AMXOTOMUU

0) Anroputm JleiikcTphl

B) MeToa HauMEHbIINX KBaJIpaTOB

r) 'panueHTHBIN ciyCcK

5. Kak Ha3piBaeTcs o/iHa UTepanus B Mporecce 00ydeHMs, BKIIOYArOIIast
IpeIbsBICHUE BCEX MPUMEPOB U3 00YyJaroIero MHOXecTBa?

a) Dnoxa

0) Ilaker

B) Cet

r) Mununaker

6. UroObl MOIKIIOYUTH OHMOIMOTEKY HEOOXOIWMO HCIOJIb30BATh
KJIFOUEBOE CJIOBO:

a) import

0) is

B) from

r) install

7. Jlns co3panus pyHKUMU UCTIOIb3YETCs KIIFOUEBOE CIIOBO

a) func

0) lambda

B) class

r) def

8. Kaxoif MeTos ucnosp3yeTcst Mpu CO3/1aHUU CIIOBaps?

a) dict()



0) tupe()

B) list()

r) set()

9. Kakyro onepariuio MOXXHO BBIITOJHHUTH C TIOMOIIBI0 MeToaa union()?

a) CuMMeTpu4Has pa3HOCTb

0) O0BbeaHEeHNE

B) [lepeceuenue

r) JlononHenue

10. Kaks dyHKIMS 13 OMOIMOTEKH NUMPY CIYXKUT JJIsI YMHOKEHHUSI IBYX
Matpuir?

a) det()

0) dot()

B) len()

r) mult()

11. Kako#t tunm paHHBIX B OubiMoTeke pandas mpejcTaBisieT coOoif
IPOUHAEKCUPOBAHHBIN MHOTO MEPHBIN MACCUB?

a) DataFrame

0) list

B) Series

r) Array

12. Kakne Qynkmmu u3 6ubnnorexku matplotlib ciyxar mist moctpoeHus
rpaduka

a) figure()

0) hist()

B) plot()

r) func()

13. Jlns gero coyxuT Qyukmus head n3 6ubmmuorexu pandas?

a) JIns moacyeTa yucia cToJI0I0B U CTPOK TaOIUIIBI

0) Jlnst BbIBOJIA JTFOOBIX MSATH CTPOK TAOIHIIBI

B) JIJ1s BBIBOIA TIOCTICHUX IISITH CTPOK TAOJIAIIBI

r) 17151 BBIBOJI IEPBBIX MATU CTPOK TAOIUIIBI

14. C nomoupto kakoi (yHkuu u3 Oubnmoreku matplotlib mMoxkHO
COXpaHUTh PUCYHOK C Tpadu kom?

a) save()

6) fig)

B) show()

r) savefig()

15. B kakom [uama3oHe 3HAY€HUM U3MeHsAeTCS  KO0d(P UIIUEHT
JeTepMUHAIUN?

a) [-1; 1]



6) [0, 1]

B) [0, +o0]

r) [~o0; 0]

16. Kakue mokazaTenu UCHOJIB3YIOTCS ISl OLICHKM KadecTBa JIMHEHHOM
Mozenu?

a) Koadduunient nerepmMunanmm

0) Koaddurment gucroit perpeccun

B) Root Mean Squared Error

r) Mean Absolute Error

17. Kakue 3Ha4eHHUS MOXKET IPUHUMATH KO PHUITMEHT Koppesiuu?

a) 1,2

0)-0,9

B) 0

18. bubnuoTteka, KoTOpas MpeaHa3HaueHa JJIsl MAIIMHHOTO O0YYCeHHUS:

a) random

0) sklearn

B) pandas

r) numpy

19. C nmomomipl0 KakWx TOKa3aTeled MOKHO BBISIBUTH HaJIHuWe
B3aMMOCBSI3M MEX]Ty IBYMs CITy4ail HBIMU BeTUYMHAMU?

a) ucnepcus

0) Koadpuument xoppensiuun

B) KoBapuanus

r) CpeaHee KBaApaTUIECKOE OTKIIOHEHHE

20. BwiOepute Bepubie yTBepxkaeHuss (Bo3moxxkno Oosiee omHOTO
MPaBUJIBHOTO OTBETA):

a) Ilepuentpon Po3enbsarra — 370 npuMep HEHPOHHOM CETH C YUUTEIEM

0) HelipoHHble ceT MOXKHO IPUMEHSATDH TOJILKO JJIsl PeIEeHUs 3a71a4
IPOTHO3UPOBAHMUSL.

B) HelipoHbsl coeguHSIOTCS CUHANCaMU TOJIBKO C TEMU HEWpOHAMH,

KOTOpBIE€ HAXOASATCS B OJHOM CJI0€

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

21. Kakwue Turbl HEHpOHOB MOTYT OBbITh B nieprienTpone Pozenbnarra?

a) HopmupoBaHHbie

0) OTKpbITHIE

B) BxoaHbie

r) CKpBITBIE

22. Kakue pyHKIIMM U3 EPEUMCICHHBIX HUXKE MPUMEHSIOTCA B KaueCTBE
GyHKINNA aKTUBAIMY B HEHPOHHBIX CETSIX?

a) Curmounia



0) Curaym

B) Jlorapudmuueckas GyHKIus

r) DKCIIOHEHTA

1) ITonrHOM BTOpPOM CTETICHU

23. Kakas Oubnmnorexka ucCHoib3yeTcss Ajisg paboThl ¢ HEHPOHHBIMU
CeTAMMU?

a) keras

0) numpy

B) matplotlib

r) seaborn

24. Kakoil mokaszaTellb UCHOJB3YETCs JIJIsl OLEHKH KauyecTBa HEMPOHHOMN
CEeTH B 3ajJiaye KiaccupuKam?

a) Root Mean Squared Error

0) Koaddurment nerepmuHanim

B) accuracy

r) Mean Squared Error

2.2.2. KoHTpoab 3HAHMI 1O pa3aeny 3 IUCUUILTMHBI IPOBOJUTCS B opMe
YCTHOTO OIpoca.

Kpurepuu oneHku.

Ouenka «OomauuHoy) CTaBUTCS, €CIU O0y4JarOIIMIiCs:

1) mNOJHO M APTYMEHTUPOBAHO OTBEYACT 110 COJICPIKAHUIO BOIIPOCA;

2) oOHapyXHBaeT IMOHMMAaHUE MaTepHayia, MOXXET OOOCHOBaTh CBOH
CYXKIEHUS, TPUMEHUTH 3HaHUS Ha MTPAKTHUKE, PUBECTH HEOOXOIUMBIC PUMEPHI;

3) wu3naraeT MaTepuall MOCICIOBATEIBHO U TPABUIBHO, C COOJIIOICHHEM
UCTOPUYECKON M XPOHOJIOTUYECKOM MOCIEeI0BATEIHHOCTH.

Ouyenka «xopouwio» — CTAaBUTCSA, €CIM OOydYarOIIUHCS JaeT OTBET,
YIOBIIETBOPSIIONIMN TE€M >K€ TPEOOBAHUSAM, YTO W JJISl OIEHKU «OTIUYHOY», HO
JIOTTYCKaeT OJHY-IBE OLINOKH, KOTOPBIE CaM e UCITPaBIISIET.

Ouyenka «y0oeiemeopumenbHo» — CTaBUTCSA, €CIH OOyYaroIuics
OoOHapy>XMBaeT 3HAHHE W MOHUMaHHE OCHOBHBIX TMOJIOKEHUH JAHHOTO 3aJaHUs,
HO:

1) wu3maraer Marepual HEMOJHO W  JONYCKaeT HETOYHOCTH B
OTIpEeICTICHUH TOHATHI WK (GOPMYITUPOBKE MPABUIT;

2) He yMeeT JIOCTaTOYHO MIyOOKO M JOKa3aTelbHO OOOCHOBAThH CBOM
CYXKJIEHUS Y TIPUBECTU CBOU TIPUMEDHI;

3) wu3iaraetT MaTepuall HEMOCJIEAOBATEIBHO U JIOMYCKAST OIIMOKH.



THUITIOBBIE BOITPOCHI JIJIA ITPOBEPKH YPOBHSA
COOPMUPOBAHHOCTHU KOMIIETEHIIUN

Koumponupyemuie pazoenni
(membt) oucyunIuHbl

Bonpocwt 015 noozomoeku K uHOUEUOYATbHOMY
YCHIHOMY ORPOCY RO MemMam OUCUUNTUHbL

Pa3znen 3. OOy4deHue ¢ MOAKPENICHHEM

(Qfuntion).

Q-o0yuenue.

Tema 3.1. IlonsaTus arexnra,
Cpellbl, COCTOSIHUSA, IEUCTBUNA U
Harpaabl. OyHKIUS EHHOCTH
coctosiaus (Value function) u
GyHKIIHS Ka4ecTBa ICUCTBUS

OnTuMu3anms CTpaTeruu ¢
IIOMOIIBIO MAaKCHUMH3aLUU
(yHKUMIA IEHHOCTH U KayecTBa.

1. TlonsTus: areHT, cpeaa, COCTOSHUE, IEUCTBUE,
Harpaja.

2. DyHKIMS ICHHOCTH COCTOSIHUS.

3. OyHKIMS KauyecTBa JICUCTBUS.

4. OnTuMu3anms CTPATEruy ¢ MOMOIIBIO
MaKCUMM3aIUKA (PYHKIIUHM [ICHHOCTH U KaueCTRBa.
5. Q-o0yuenwue.

Tema 3.2.
['mybokoe o0ydyeHue ¢

Networks,
Actor-critic.

noakperienuem. Deep Q-

1. 'nmyGokoe oOydeHue ¢ MOJKPEIICHUEM.
2. Cetb Deep Q-Networks.
3. ACHHXPOHHBII anropuT™ Actor-Critic.

THUITIOBBIE BOITPOCHI JJIs1 CAMOITIOAT'OTOBKHA
JJIA ITPOBEPKHX YPOBHA COPOPMUPOBAHHOCTHU KOMIIETEHIIUHN

Konmpoaupyemoie
pazoenvt (memut)
OUCUUNIUHDL

Bonpocel 014 nodzomoeku kK uHOUBUOYATbHOMY
YCHHOMY OnpPOCYy NO MmemMam OUCUUNIUHDL

Paznen 1. BBenenue B MICKYyCCTBEHHBIN MHTEJUIEKT U OCHOBHBIE METO/bI
MaIIMHHOTO O0yYeHUS JJIs1 paOOTHI ¢ TAOTMYHBIMH JaHHBIMHU

Tema 1.1.

OCHOBHBIE 337]Ja4U CUCTEM
HCKYCCTBEHHOTO
WUHTEJICKTA.
Knaccuduxanus,
KJIacTepU3aIlus,
perpeccus. Turbl
MaIlIMHHOTO O0yYEHUS: C
yautesnem, 6e3 yuuTens, ¢
JaCTUYIHBIM
MIPUBJICYCHUEM YUUTEIS,

1. OcHOBHBIC 3aJlain  CHUCTEM HCKYCCTBCHHOI'O
HHTCIIIICKTA.

2. Knaccudwukarus, KiaacTepusaius, perpeccHs.
Tumel MamuHHOTO OOyYeHHS: C yduTenaeM, 0e3
YUUTENSA, C YaCTUYHBIM TPUBJICYCHHEM YUYUTEIS,
o0y4eHure ¢ MOJAKPEIICHUEM.

3. Kmaccudpukanmmss Ha mnpumepe anroputma k-
ommkaitmux coceneit (KNN).

4. Perpeccusa. Metpuku ouenku perpeccuu: MSE,
MAE, R? — k09 )HIHEHT AeTepMHAHALHH.




o0yueHue ¢
MTOKPETUICHUEM.
Knaccuduxanus Ha
MpuUMeEpe aIropuTMa
kOnmxaimmx cocenen
(kNN). MeTpuku orieHKH
KJ1acCU(UKALMU: TIOJTHOTA,
touHocTth, F1, ROC, AUC.
BanupanuonHas u
TECTOBAsi BEIOOPKA.
Kpocc-Bamumanms. Pabora
C KaTeropruaabHbIMU
IpU3HAKaMH.

Tema 1.2.

Perpeccus. Metpuku
oleHkHU perpeccun: MSE,
MAE, R*ko3¢dumenT
nerepMuHanuu. JInneinas
perpeccus,
MOJIMHOMHMATbHAS
perpeccus. [lepeoOyuenue
U peryispuzanus,
rpeOHeBas perpeccus,
LASSO, Elastic Net.
JlunelHbpIe MO JIs
KJIacCU(UKAIIUH.
[TepuenTpoH,
JIOTUCTUYECKAs perpeccus,
MOJTHOCBSI3HBIE HEUPOHHBIC
CETH, CTOXaCTUYSCKUM
IPAIUEHTHBIN CIIyCK U
obpartHoe
pacrpocTpaHeHue
rpaaueHTa. Perynspuzanus
JIMHEWHBIX MOJEIICH
KJ1accu(pukanuum.

Tema 1.3.
Knacrepuzamms. k-means,
k-means++, DBSCAN,
arJjomMepaTviBHas
Kjacrepusauus. Merpuku

5. Jluueiinas
perpeccusi.

perpeccus, MOJIMHOMHUAJTbHAS

6. Ilepeobyuenne u perynspuzanus, TpeOHEBasd
perpeccus, LASSO, Elastic Net.

7. Jlumentnpie Momenw I KiIaccUUKAIUH.
[IepuenTpoH, JIOTUCTUYECKAS perpeccus,

MOJIHOCBSI3HBIE HEWPOHHBIE CETH, CTOXACTUYECKUU
TPaJMEHTHBIN CIYCK M OOpaTHOE pacrpoCTpaHEHUE
rpajveHTa.

8. Perynsapuzanus
KJ1accu(UKaIuum.
9. Knacrepusanus. k-means, k-means++,
DBSCAN, arnomepaTuBHas KjlacTepU3als.

JIMHEUHBIX MoOJeJieH

10. MeTpuKky OLIEHKH KJIacTEepPHU3AIIH.

11. AnropuTmbl, OCHOBaHHbIE HA IPUMEHEHUU
PEILIAIOIINX JIEPEBBEB.

12. Kputepuu pasneneHus y3ia: HHPOPMAIIMOHHBIH
BBIUTPBILL, KpUTEPUH [ KHUHMU.

13. ArcamOmu penaromux 1epeBbEeB: CIIyIaHbIN
Jiec, TPaIueHTHBIA OYCTHUHT.

14. Meton onopHbIX BeKTOpoB. [Ipsimasi u oOpaTHas
3a/aya.

15. Onpenenenne onopHBIX BEKTOPOB. S 1epHbIN
TPIOK.




OLCHKHN KJIIaCTCPpHU3alIUN.

Tema 1.4.

ANTOpUTMBI, OCHOBAHHBIE
Ha MPUMEHEHUU
pELIAOIINX IEPEBHEB.
Kpurepun paznenenus
y371a: "H(HOPMAaIIMOHHbIN
BBIUTPBILL, KPUTEPUIA
JlxuHu. AHCAMOIIH
PEILIAOIINX JEPEBHEB:
CIIlyYalHBIH JIEC,
IpaeHTHBIN OYCTHHT.
Metoa OnOpHBIX BEKTOPOB.
[Ipsimas u oOpaTHas
3agava. OnpeneneHue
OTIOPHBIX BEKTOPOB.
SInepHslil TPIOK.

Paznen 2. Cuctemsbl riry00KOT0 00y4eHUs

Tewmsr 2.1.

HelipoHHsle cetn.
OYHKIUY OIIHOKH
HEUPOHHBIX CETEU U
o0y4eHHre ¢ MOMOIIbIO
oOpaTHOTO
pacrpocTpaHeHus
rpaguenTa. [lonstue 03T4ya
Y DIIOXH.

Tewma 2.2. Pabora ¢
U300PKEHUSIMU C
ITOMOILBKO HEUPOHHBIX
cerer. CBepTOUHBIE
HEUPOHHBIE CETH.
Onepauun cBEpTOK, max-
pooling.

[TonynsipHbIe ApXUTEKTYPHI
CBEPTOYHBIX HEUPOHHBIX
cereii: AlexNet, VGG,
Inception

(GoogLeNet), ResNet.
Tpancdeproe odydyeHue.

Tema 2.3. O6paboTka

1. Heiiponnsie cetu. yHKIMHN OMTUOKH
HEUPOHHBIX CETEM.

2. O0y4deHne ¢ MOMOIIBI0 00pPaTHOTO
pacnpocTpaHEHUS TPaUCHTA.

3. [lonsatue 63TYa U AMOXHU.

4. PaboTa ¢ n300paKeHUSIMH C IOMOIIIBIO
HEUPOHHBIX CETEM.

5. CBepTOUYHbIE HEUPOHHBIE CETH.

6. Onepanuu cBepToK, max-pooling.

7. [TonynspHbIe apXUTEKTYPbl CBEPTOYHBIX
HelipoHHbIX ceteil: AlexNet, VGG, Inception
(GoogLeNet), ResNet.

8. Tpauncdepnoe obyueHue.

9. O6paboTka TekcToB. PaboTa ¢ ecTrecTBEHHBIM
A3BIKOM C TTOMOIIbI0 HEUPOHHBIX CETEH.

10. BexropHble mpeacTaBieHUs JIs TEKCTA:
word2vec, skipgram, CBOW, fasttext.
Pexyppentnsie Heiiponnbie cetn, LSTM, GRU.

11. Tpancdopmepsr, BERT, GPT.




TekcToB. PaboTa c
€CTECTBEHHBIM

A3BIKOM C IIOMOUIBIO
HEHUPOHHBIX CETEM.
BekropHbie
MpEACTABICHUS 1JIS
TekcTa: word2vec,
skipgram, CBOW, fasttext.
PexyppeHTHBIE HEVPOHHBIE
cetu, LSTM, GRU.
Tpanchopmepsl,

BERT, GPT.

Paznen 3. OOydenue ¢ mogkperieHueM

Tema 3.1. [lonstus
areHTa, Cpe/ibl, COCTOSIHUA,
JICICTBUI U HArpaJibl.
OyHKIMA [IEHHOCTH
coctostHus (Value
function) u pyHKIHS
KauyecTBa JCHCTBUS
(Qfuntion).
OntuMuzanms CTpaTeruu
C IIOMOILBIO
MaKCUMM3aluK QYyHKIIUI
LEHHOCTH U KaYeCTBa.
QoOyueHnue.

Tema 3.2.

['my6okoe obydeHue ¢
noakperieHuem. Deep Q-
Networks, Actor-critic.

1. MapkoBckue ciiydaiiHbIe MPOIECCHI.
2. lleniu Mapxosa.

3. YpaBuenue bennmana.

4. AropuTMBI I1yOOKOro 0Oy4eHHUs C
MOJIKPEIICHUEM.

5. Q — anropuT™MBI 00YUYEHUS.

2.3. PexkomeHgauMd MmO OLECHMBAHMIO PAa3HOYPOBHEBBLIX 3aJaHUi

o0yyarmmxcs

MakcumMajabHoOe
KOJINYECTBO 0AJLJIOB*

Kpurepuu

OTJINYHO

BricTaBnisiercs 00ydaromeMycsi: €Clid BBIIIOJHEHbI BCE
MYHKTHI pabOThl CaMOCTOSITENIbHO, 0€3 OMMOO0K, ecliu
npeyIokKeH 00see palMOHATBHBIN aITOPUTM PELICHUS
3aj1auu.




Xopomio

BricTapisiercs oOydaroniemMycs: eCiii CaMOCTOSTEIbHO
BBITIOJIHEHBI BCE€ IMYHKTHI  PaOOThI, JIOMYIICHBI
HE3HAYUTENbHBIE OIIMOKH, €Cli MpensioxkeH Ooee
palMOHATBHBINA aJITOPUTM PEIICHUS 3a/1a4u.

yI[OBJ'ICTBOpHTeJIBHO

BeicTaBnsieTcsa o0ydaromemMycs: eciu caMOCTOSITEIbHO
(MM ¢ TIOMOILIBIO TPENOJABATENsI) BBIIIOJHEHBI BCE
MYHKTBI paOOTHI, TOMYIICHBI TPyObIe OMIMOKH.

HeynosnersopurensHo

BricTaBnsiercs oOydaromeMycsi: €ClIi ¢ TIOMOIIBIO
MPETo/IaBaTelisl BHITIOJHEHBI HE BCE MYHKTHI PaOOTHI,
JIONYIIEHBI IPyObIe OIMMOKH.

* [Ipencrapieno B Tabmute 2.1.

3AJAHUSA JJISA HPOBEPKH YPOBHA COOPMUPOBAHHOCTH

KOMIIETEHIIMHN

Pa3znes 1. BBeneHne B HCKYCCTBEHHbI HHTEJIEKT U OCHOBHbIE METO/IbI
MAIIMHHOT0 00y4YeHHsl 1JIsi padoThl ¢ TAOJUYHBIMHU JTAHHBIMU

Bapuant 1. B Tabnuiie npuBeneHsl TaHHBIE O KBapTUpax no Bonrorpaackoi

obOnacTn
I{eHa, ThIC. PYO. [lnomaas, M° | YKuuas mwiomais, 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 maHHONM TaOmuibl CO3[aTh CJIOBapb, KOTOPBIA 3aTeM
npeobpazoBath B DataFrame. Haiitu mMakcuMasnbHble 3HAYEHUS MO KaXIOMY
MOKA3aTeNi0, CPpeHEee W MEIWAHHOE 3HaueHue Imiomaan. OnpenenuTb 4Yucio
KBAPTHP, Y KOTOPBIX ILIOIIAAb OoubIre 50 M.

[TocTpouts rpaduk 3aBUCUMOCTH CTOMMOCTH KBApTUPBI OT IUIOIIAIU

KBapTUPBL.

Bapuantr 2. B Tabnumme mpuBeAeHBI JaHHBIE O KBapTUpax IO

Bonrorpasackoii o6i1actu




Ilena, ToIC. pYO. [lnomans, M° | JKumas mwiomans, M°
2300 442 21,2
2700 61 33
2900 of 24
4350 68 39,2
2190 52 34
2150 36 18
1980 47 31,7

Ha ocHoBe paHHOW TaOnMIbl CO34aTh CJIOBapb, KOTOPBIA 3aTeM
npeoOpazoBate B DataFrame. Hailtu MuUHMMalbHBIE 3HAYEHMSI MO KaXAOMY
IIOKAa3aTelll0, CPpeAHee W MEIMaHHOE 3HadeHue Iuromaad. OnpenenuTs 4uciio
KBapTHUP, Y KOTOPBIX XKuJjas momans Mmenbie 40 M.

[loctpouth rpapuk 3aBUCUMOCTH CTOMMOCTH KBapTUPbl OT IUIOIIAIU
KBapTHUPBHI.

Bapuanr 3. B Tabnuue npuBeAeHbl [JaHHBIE O KBapTUpax IO
Bonrorpaackoii o6i1actu

Lena, Toic. py0. | Ilnomans, M° | Kumas miomans, M°
2300 442 27,2
2700 61 33
2900 o7 24
4350 68 39,2
2190 52 34
2150 36 18
1980 47 31,7

Ha ocHoBe pmaHHOW TaOmumbpl co3AaTh CJOBapb, KOTOPBIA 3aTeM
npeodpaszoBath B DataFrame.

HailTu MuHHManbHBIC 3HAYEHUS MO KAXKIAOMY MOKA3aTENI0, CPEAHEE WU
MEJIMaHHOE 3HAYEHUS KWIOW rtomaan. OnpeaennTs YUCIO KBAPTUP, Y KOTOPBIX
IIEHA HE MPEBBINIACT 2 MJTH. PYO.

[Toctpouth rpadMK 3aBHCUMOCTH CTOMMOCTH KBapTHPBI OT JKHIJIOH
MJIOIIAIN KBAPTHUPHI.

Pasnen 2. Cucrembl ri1y00Koro o0y4eHust

3amanue 1. [lopcumraiite pe3ynbTaT HEUPOHHOW CETH, M300paKEHHOW Ha
PHUCYHKE, UCTIOJIB3YS (DYHKIIUIO CUTMOUI, U €€ OLIMOKY, ucnoian3ys MSE.



(ip —a))® + (i; —ax)? + -+ (i, — ap)?
n

MSE =

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

IlaHHLICZ Ilzl, |2=0, W1=0,45, W2=O,78 ,W3=-0,12 ,W4=0,13 ,W5=1,5 ,W6=-2,3.
PemnTh mocraBiieHHYIO 3a7ady MO CIAEAYIOIIMM HadaJlbHBIM JIaHHbIM: [1=1,
1,=0, w; = W; XN, TIe N — HOMEP IO CIUCKY B )KypHAaJIe.

Pasznen 3. O0y4eHue ¢ mogKpenjieHueM

3ananue 2. Vcnonb3ys anroputm Q-oOydeHus pa3paboTaTh ONTUMAIIbHYIO
MOJINTUKY (CTPATErwi0 BHIOOpA JEUCTBHS) JJII MAKCHMH3AIUA BO3HATPAKICHUS B
cpene Frozen Lake.

BOITPOCHI K 3AUYETY I10 PA3JIEJIAM (TEMAM) INCHUIIJIMHBI

VckycCTBEHHBIN WHTEIUICKT: TIOHSTHE, BUJIBI, HCTOPHUS PAa3BUTHA.

Cdepbl npuMeHEHHS] UICKYCCTBEHHOT'O MHTEIICKTA.

OcCHOBHBIC 337]a91 CHCTEM MCKYCCTBEHHOTO MHTEIIICKTA.

ANTOPUTMBI HICKYCCTBEHHOTO MHTEJUICKTA.

Mertozs! k1accuuKkauu 1 Kiactepusaluu: crnenuduka 1 0COOCHHOCTH.

o gk whE

Hcnonbp30BaHue perpeccuy B MalllMHHOM O0yYEHUH.

/. Tunel MamMHHOTO OOYYEHUS: C ydyuTesaeM, 0e3 yuuTens, ¢ YaCTUYHbIM
MIPUBJICYCHUEM YUUTENS, 00YICHHE C TTOIKPEIIIICHUEM.

8. Kuaccuduxkanus ¢ ucmonap3oBaHreM airoputMa k-Ommkaimmx cocenei
(KNN).

9. MeTtpuKH OIeHKH KJIacCH(pUKAIUU: ITOJIHOTa, TouHOCTh, F1, ROC, AUC.



10. BanimmanioHHasi ¥ TeCTOBasi BHIOOPKK B MamMHHOM 00yueHuu. Kpocc-
BaJIM ALl

11. PaGoTa ¢ kaTeropruaJbHbIMH IPU3HAKAMHU.

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

13. Kiracrepusarnus. kMeans, kMeans++, MeanShift, DBSCAN.

14. Ancamb6nu. Soft and Hard Voting. Bagging. Ciy4aiinsiii nec.

15. Metpuueckuii knaccudukaropbl. KNN. WKNN.

16. Jluneiinas perpeccusi. LASSO, LARS. CART.
17. lepeBbst ~ pemenuii.  WHpopmarmonHslii  Bbmrpeim.  OmuoOka
KJ1accuuKaIyu, SHTponus, kpurepuit Jkunau. [IpyHuHr.

18. I'noGanpubiii mouck. Coywailnbeiii nouck. Grid search. CrydaitHoe
onyxnanue. baliecoBckas onTUMHU3aIus.

19. Jluneitnass perpeccus. [lommHOMManeHas perpeccus. [ 'peOHeBas
perpeccus.

20. Perpeccust. Metpuku ouenku perpeccun: MSE, MAE, R2 -
KO3 PUIIMEHT 1eTepMUHALIUN.

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

Net.

22. TlepuenTpoH, TOTUCTHYECKAs] pErpeccusl.

23. TlonHOCBS3HBIC HEHPOHHBIE CETH.

24. CToXxacTHYeCKU TPaJUeHTHBIA CIYCK U OOpaTHOE pacHpOCTpaHEHHE
rpaJueHTa.

25. Perynsipuzaiusi TMHEWHBIX MOJIEIEH KITacCU(UKAIINH.
26. AdaBoost. I'paarieHTHBIN OyCTHHT PENIAIONINX JEPEBHEB.
27. Knacrepusarus. Agglomerative Clustering. MeTpuku KiiacTepu3aliyy.

28. Ouenka kinaccudukaruu. DddexktuBHocTh Mo [lapero. Precision-Recall
u ROC kpussie. AUC.
29. Heiiponnsie CETH. [lepuentpon PozenOnarra. Oo6parHoe

pacrpocTpaHeHue rpaaueHTa. OyHKIMM akTuBanuu. Softmax.
30. Jloxanmpupnid momck. Hill Climb wu ero pasHoBumHocTH. OTXHUT.
['eHeTHMYECKUI alITOPUTM.

31. MeTto onopHBIX BEKTOPOB. Aapa.
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