ﬁﬁg}{)ﬁ“;‘;‘;ﬁi}@fgfg%iﬁﬁi%ﬁﬁ*ﬁ” HAYRY Y BBICIIETO OBPA30BAHUS POCCHIICKO# ®EIEPAIIMN

N0 Kocrnva Tlagy EPAINTBHOE TOCY IAPCTBEHHOE BIOJ’KETHOE OBPA3OBATEJIbHOE
ﬁ;’fj;*g;;:cgi‘;;‘?”"p 4000 YUPEXKJEHWE BBICIIETO OBPA3OBAHUST

VMUK b npoémﬁj{g&omAﬂEM YIIPABJIEHUS U TOCYJAPCTBEHHOM CJIYKBbI"
1800f7d89cf4ea7507265ba593fe87537eb15a6¢

dakyabreT DakyJabTeT rOCYIAPCTBEHHOM CJIYKObI U YIIPABJIEHUS
Kadenpa HNudopManmoHHBIX TEXHOJOTHI
"YTBEPXIAIO"
IIpopekrop
JL.H. Koctuna
27.04.2024 1.

PABOYASI IPOTPAMMA JUCHUTIIMHBI (MOYJIST)

Bb1.B.16 "CucreMbl HCKYCCTBEHHOIO HHTEJLIeKTa'
Hanpasjaenue NOJATOTOBKH 38.03.01 JKOHOMHKA npodninL "JKOHOMHKA
npeanpusTus')
Kpanugukarms oaxanaep
dopma oOyueHus OuHas
OO6mast TpyaI0eMKOCTb 23ET
lon Havasia MOATOTOBKH MO y4eOHOMY IIIaHy 2024

JloHenk

2024



CoCTaBUTEIb:

KaHO. Qus.-mam. HAyK, 3a8.Kag. H.B. Bpazyn

Peniensenr:
KaHO. IKOH. HAYK, 00YeHm H.D. Tapycuna

Pabouas nmporpamma aucummiivHbl (Momynst) "CUCTEMBI UCKYCCTBEHHOIO WHTEIUIEKTA"
pa3paboTaHa B COOTBETCTBUHU C:

®denepaibHbIM  TOCYJAPCTBEHHBIM  0Opa30BaTENbHBIM  CTaHAAPTOM  BBICILIETO
oOpa3oBaHus - OakajaBpuaTa 1Mo HampasieHuto nmoaroroBku 38.03.01 DxoHomuka (mpukas
Muno6pnayku Poccun ot 12.08.2020 1. Ne 954);

CaMOCTOSITEIbHO ~ YCTAaHOBJIICHHBIM  00pa3oBaTEIbHBIM CTAHAAPTOM  TIO
HaIpaBJICHUIO TOATOTOBKK BbIciiero ooOpazoBanus 38.03.01 SKOHOMMKA (mpukas
OIBOY BO «PAHXuIC» o1 07.09.2023 1. Ne 01-24612).

Pabouass mporpamma AHCUMIUIMHBI (MOZYJS) COCTaBJIeHA HA OCHOBAaHMM Y4EOHOTO
mwiana HampaBnenwe moaroroBku 38.03.01 Oxonomwmka (mpodmib  "DKOHOMHKA
npeanpusAtusa’), yreepxkaeHHoro YuensiM coBetoM @OIBOY BO "IOHAVYUIC" or
27.04.2024 nporokos Ne 12.

Cpok nevictBus mporpammsl: 2024-2028

PabGouas mporpamma paccmMoTrpeHa W onoOpeHa Ha  3acemaHud  Kadenpsl
NudopmanmoHHBIX TEXHOJIOTHIA
IIpoToxkoi ot 16.04.2024 Ne 9

3aBeayromuii kadeapoi:
KaH1.Qu3.-Mat.HayK, aoueHt, bpaxyn H.B.

(noonucwe)



Buzuposanue PIIJ nis cnonnHeHus: B o4epetHOM Y4eOHOM oy
"YTBEPXJAIO"

Pabouast mporpamma nepecMoTpeHa, 00cykieHa u 0100peHa i ucronHerus B 2025 - 2026 yaeOHOM roay Ha
3acemannu kadenpsr MHGOPMAITMOHHBIX TEXHOJIOTHH

[Iportokom ot " " 2025 1. No__

3aB. kabenpoii kaun.bus.-maT.HavK. noueHt. boanvi H.B. (nomce)

Busuposanue PIIJ] nns ucnonHeHus: B ouepeHOM Y4eOHOM oy
"YTBEPKIAIO"

Pabouyas nporpamma nepecMoTpeHa, 00cyxIeHa 1 o100peHa Juist ucroiHeHust B 2026 - 2027 yueOHOM To1y Ha
3acenannu Kadenpsl MHGOpMAaMOHHBIX TEXHOIOTHIA

[Ipotokom ot " " 2026 . No__

3aB. kadenpoii kau.pu3.-MaT.HayK, Ao1eHT, bpamxyr H.B. " (nommucs)

Buzuposanue PIIJI a5 ucnostHeHus1 B 04epetHOM Y4eOHOM IOy
"YTBEPXIAIO"

PaGouyast mporpamma nepecMoTpeHa, 00cyxaeHa 1 ogo0peHa st ucnojHeHust B 2027 - 2028 yueOHOM roay Ha
3acenanuu kadeapol MHGOPMAIMOHHBIX TEXHOIOTHH

[IpoTtokom ot " " 2027 1. No__

3aB. kabenpoil kann.bus.-MaT.Havk. nouedt. boanvin H.B. (nomuce)

Buzuposanue PIIJ] a5 ucnosiHeHUsI B 04epeTHOM Y4e€OHOM IOy
"YTBEPXIAIO"

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u onodpena misa ucrioHerws B 2028 - 2029 yae6HOM roxy Ha
3acenannu kadenpbl MHOOPMAIMOHHBIX TEXHOIOTHIA

[Ipotokon ot " " 2028 r. No__

3aB. kadeapoii kaHa.(pu3.-MaT.HaYK, AOLEeHT, bpaxyn H.B. ~ (nommucE)



PA3JIEJI 1. OPTAHU3AIIMOHHO-METOJINYECKHUIA

1.1. OEJIUA JUCHOUTIJINHDbI

LlenssiMi OCBOGHHUSI OUCLUIUIMHBI SABJSIETCSl HM3ydeHHEe Oa30BBIX MoAeled HEHPOHHBIX ceTeld, METOAOB U
ITOPUTMOB WX MCTIOJNB30BAHMUS JIJISI PEIICHNs TIPOCTEHIINX 3a/1a4 C IPUBJICYCHUEM TOTOBBIX OnOimnoTek Ha Python.

1.2. YYEBHBIE 3AJIAYU JTUCIUIIINHBI

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

1.3. MECTO JUCHUILUIMHbI B CTPYKTYPE OCHOBHOMW OBPA3OBATEJIBLHOM
ITPOT'PAMMBI

Luxn (paszen) OIIOII BO: |B1.B

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

Bricmias MmaTematuka

BBenenue B crennaibHOCTD

1.3.2. Jucyunnuna "Cucmemsl uckyccmeennozo uumennekma' evicmynaem onopou Osl Cleoyioujux
9/1EMEHMO8:

Hpe[{[{HHHOMHaH IMMpaKTUKa

1.4. PE3YJIbTATbI OCBOEHUA JUCLHUIIJIMHBI:

IIKc 1l - 5.1: Jlexomnosupyem, @opmaruzyem npoyeccol U 00vbekmbvl Oisi  UCHOAb308AHUS
UHMENNIEKMYANbHBIX NPOSPAMMHBIX Peulenull

3HaTh:

YPOBCH]) 1 | Tumel 3ama4 MaTMHHOTO O6y‘ICHI/I5{ " IIPUMCHAEMBIC K HUM KJIACChI aJITOPUTMOB

YpoBeHb 2 | OCHOBHBIC HATIPABIICHUS PA3BUTHS UCCIICIOBAHUN B 00JACTH CUCTEM MCKYCCTBEHHOTO MHTEIUICKTA

ypOBeHL 3 TCOPECTUUCCKUC OCHOBBI AJITOPUTMOB MAIIMHHOT'O 06y‘{€HI/IH

VYMeTh:

ypOBeH]) 1 IMOATOTOBUTH JAHHBIC K UCITIOJIB30BaAHUIO AJITOPUTMAa MAIIMHHOT'O O6yquH$[

ypOBeHL 2 OLCHHUBATH KAYCCTBO peHICHI/Iﬁ CHUCTEM MAIIMHHOI'O 06y‘lCHI/I$I

YpoBenb 3 | amantupoBaTh AITOPUTMBI MAITMHHOTO OOYYEHHSI K PEIIEHUIO PAKTUIECKUX 32121

Bnanets:

Yposenb 1 | MeTOA0sI0THEH pa3paOOTKH PEIICHNUH MAIMHHOTO 00YUEHUS

ypOBeHL 2 OpUMEpPaMU IMPAKTUICCKOTO MPUMCHCHUS apXUTCKTYP UCKYCCTBCHHOI'O MHTCIJICKTA

YpoBenb 3 | MeTOTaMM OHJIAWH TECTUPOBAHUS PEIICHUNA MAITUHHOTO 00YydeHUS

B pesynomame oceoenua oOucyunaunvt ""Cucmemuvt UCKycCmEeHHO020 unmeniekma'' odyuaroujuiicsa

3.1 |3uaTh:

- MeToabl pa3paboTKh OpPUTHHANBHBIX alTOPUTMOB M TIPOTPAMMHBIX pEIICHHH C HCIOJIb30BaHHEM
COBPEMEHHBIX TEXHOJIOTUH;

- IPUHIMIEI 00yYeHHs U TPUMEHEHHS HEHPOHHBIX CeTeill;

- TCOPCTUYCCKNUE OCHOBLI U aJITOPHUTMBI O6y‘-ICHI/I$I C MMOAKPCIJICHUEM

3.2 | YMmeTh:

- IPUMCHATH MCTO/Ibl MAIIMHHOT'O OGy‘ICHI/IH, IMOATOTaBIIMBATh JaHHBIC U MHTCPIPECTUPOBATL PE3YJIbTAThI;

- HacTpamBaTh HEOOXOUMOE OKPYKCHHE JIJIs1 paOOTHI C HEHPOHHBIMH CETSIMU;

- MPUMEHATH U A000ydJaTh MpenoOydeHHbIC HEUPOHHBIC CETH U3 JTOCTYITHBIX OMOINOTEK;

- BEIOMPATh W PeaTM30BhIBATh ATOPUTMBI O0YIEHHS C TIOAKPETTICHHEM C YUETOM CIienn(UKA 3a1a9u

3.3 | Baagers:

- HaBbIKaMMU OIICHKHW NPHUMCHUMOCTH AJITOPUTMOB, BO3MOKHBIX PHCKOB U HOCJ'IGI[CTBI/II‘/JI OIHI/I6OK, HaXOJHUThb
OIITUMAJIbHBIC PCIICHUSA JJIA pa6ormx 3aJaa4,

- HaBBIKOM HCITOJI30BAaHUS CYIIECTBYIOMIMX MPOTPAMMHBIX OMONHOTEK W MOJENEH, CO3MaHus MPOrPaMMHBIX
peayn3anuii ryOOKHX HEUPOHHBIX 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

3agaHuA 11 CaMOCTOSTEIIbHOMN pa6OTBI.

Ilpomesicymounan ammecmayusn

Pe3ynpTaTel TEKyHmIEro KOHTPOJIS M TPOMEXYTOYHOM aTTecTauud (OPMHUPYIOT PEUTHHTOBYIO OLCHKY

pabotel cTyaeHTa. PacnpenencHue
OCYIIIECTBISCTCS B COOTBETCTBUH

"CucTeMbl UCKYCCTBEHHOTO UHTEJUIEKTA" BUAOM ITPOMEKYTOUHOM aTTECTAllUU SIBISIETC 3aueT

aKTOM.

OatoB Tpu  (POPMUPOBAHWHM PEUTHHTOBON OIEHKH pPabOTHI
C JICUCTBYIOLMM JIOK&JIbHBIM HOPMATHBHBIM

Ilo

CTyJI€HTa
JMCITATIIINHE

PA3JIEJI 2. COAEPKAHUE JUCIIUITJIMHbI

2.1. TPYJOEMKOCTDb OCBOEHUA JUCIIUIIJIMHBI

OO6mas Tpyao€MKOCTh JIUCIUILIHHBI
€IMHMIIBI, 72 4acoB.

"CuctemMbl HMCKYCCTBEHHOTO MHTEJUICKTa" cOCTaBisieT 2 3a4ETHBIC

KonngecTBo JacoB, BBIACIACMBIX Ha KOHTAKTHYIO pa60Ty C MpenoaaBaTeieM U CaMOCTOATCIIbHYIO pa60Ty

00yJaroIerocs, OnpeAeIsIeTCs yIeOHBIM TUTAHOM.

2.2. COAEPKAHUE PA3JEJIOB JUCIHUIIJIMHBI

HaunMeHoBaHuUe pa3ieioB U TeM /BU/I 3aHATHsI/ Cemectp | UacoB | Komneren- | JIlutreparypa | Uute | [lpumeuanue
/ Kypce M PaKT.
Pa3nen 1. BBeieHue B HCKYCCTBEHHbIH MHTEJIEKT
U OCHOBHbIC€ M€TOAbI MAILIMHHOI'O 06y‘IEHl/Iﬂ JJId
PadoThI ¢ TA0AMYHBIMHU JAHHBIMH
OCHOBHBIE 3a/1a4U CUCTEM HCKYCCTBEHHOI'O 5 1 Kc II— | J1.1JI1.2 0
uHTtemekra. Kimaccuduxarus, 5.1 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 OKc I - | JI1.1JI1.2 0
IToaroroBka k maGopaTopHbIM padoTam /Cp/ 5.1 JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
213233
2435
Mertonsl paboTsl ¢ Tabnunamu B Python. 5 1 [Kc III - | JI1.1JI1.2 0
Arperanys ¥ BU3yanu3anus 5.1 JI1.3J12.1
nmaHHbIX. [IpoBeieHre mepBUYHOTO aHaIHM3a JI2.2J13.1
na"abIX. /CeM 3aH/ JI3.2 J13.3
0102233
2435
IIporpaMMHO-aITOPUTMUYECKOE OCBOCHUE 5 0 IKc I - | JI1.1JI1.2 0
matepuaina /Ip/ 5.1 JI.3J12.1
JI2.2J13.1




JI3.2 J13.3

012233
2435
Perpeccus. Metpuku orieHkn perpeccuu: MSE, I[MKc I - | JI1.1JI11.2
MAE, R2 — xo3ppunueHt 5.1 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, MOJIHOCBSA3HbIE HEHPOHHBIE CETH,
CTOXaCTUYECKUH IPaJAUEHTHBIN CITYCK U
o0OpaTHOe pacTpoCTpaHEeHUE TPaINeHTa.
Perynspuzanust TMHEHHBIX
Mojenel knaccudukanuuu. /JIex/
IIpopaboTka yaeOHOTO MaTepuaia JCKITHH. [Kc I — | JI1.1JI1.2
[Monroroska k 1abopatopHbiM pabotam /Cp/ 5.1 JI1.3712.1
JI2.2J13.1
JI3.2J13.3
012233
2435
Hcnonb3oBaHue U cpaBHEHUE aITOPUTMOB I[MKc 11— | JI1.1JI11.2
knaccuduranuu: kNN, 5.1 JI1.3J12.1
penianme 1epeBbes U X aHcaMOIIH, JI2.2J13.1
noructuieckas perpeccusi. /Cem 3an/ JI3.2J13.3
012233
2435
IIporpaMMHO-aIrOpUTMUYECKOE OCBOCHUE OKe - | J1.1JI1.2
marepuana /T1p/ 5.1 JI1.3712.1
JI2.2713.1
JI3.2J13.3
012233
2435
Knacrepuzanms. k-means, k-means++, INKc III - | JI1.1J11.2
DBSCAN, armomepaTuBHas 5.1 JI1.3J12.1
KJacTepusaius. MeTpuku OIeHKU JI2.2J13.1
knactepusamu. /Jlex/ JI3.2 JI3.3
012233
2435
[IpopaboTka yaeOHOTO MaTepHaa JISKINH. OKc III— | J1.1JI1.2
IToaroroBka k mabopaTopHbIM padoTam /Cp/ 5.1 JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
Hcnons3oBaHuE U OLIEHKA aJTOPUTMOB IIKc I - | JI1.1JI1.2
perpeccun. [log6op onTHMaTBHBIX 5.1 JI1.3J12.1
napameTpoB perpeccun. /CeM 3aH/ JI2.2713.1
JI3.2 J13.3
212233
2435
IIporpaMMHO-aITOPUTMUYECKOE OCBOCHUE IKc I - | JI1.1JI1.2
Matepuana /I1p/ 5.1 JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233

24 95




AJNropUTMBI, OCHOBaHHBIE HA TPUMEHEHUHN I[MKc 11— | JI1.1JI11.2
pemaronmx aepesbeB. Kpurepun pasaencHus 5.1 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. Kc III— | J1.1JI1.2
IToaroroBka k madopaTopHbIM padotam /Cp/ 5.1 JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
OnTUMU3ALMOHHBIC 3aa41 U UX PELICHMUS. IIKc III - | JI1.1JI1.2
ITon6op runepmapaMeTpoB aIropuT™Ma ¢ 5.1 JI1.3J12.1
[IOMOILIBIO METONOB orrtuMu3anun. /CeM 3aH/ JI2.2J13.1
JI3.2 J13.3
212233
2435
IIporpaMmMHO-aIrOpUTMUYECKOE OCBOCHUE Kc IIIT— | J1.1JI1.2
Matepwuana /I1p/ 5.1 JI1.3J12.1
JI2.2J13.1
JI3.2 J13.3
212233
2435
[ToaroroBka k pyoeskHOMY KOHTpOIto /Cp/ OKc I - | JI1.1JI1.2
5.1 JI.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
Pa3gen 2. Cucrembl ri1y6oKkoro o0yueHust
Hetiponnsie cetn. OyHKIMU OMMOKA OKc III— | J1.1JI1.2
HEHPOHHBIX ceTeH M 00yJIeHHE ¢ 5.1 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. OKc IIIT— | J1.1JI1.2
IToaroroBka k mabopaTopHbIM padoTam /Cp/ 5.1 JI1.3J12.1
JI2.2J13.1
JI3.2 J13.3
212233
2435
Knaccudukanms nzodpaxxennii u TpancdepHoe IKc I - | JI1.1JI1.2
obyuenue. /CeM 3an/ 5.1 JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
IIporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE OKc - | JI1.1JI1.2
matepuana /I1p/ 5.1 JI.3J12.1

JI2.2J13.1




JI3.2 J13.3

012233
2435
PaboTa ¢ n300pakeHUSMH C TTOMOIIHIO [Kc I — | JI1.1JI1.2
HEeHpOHHBIX ceTeil. CBepTOUHbIE HEHPOHHBIE 5.1 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. [Kc I - | JI1.1JI1.2
[onroroska k nabopatopHeiM paboTtam /Cp/ 5.1 JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
0102233
24 35
PaboTa ¢ TekcTaMu ¥ BEKTOPHBIMH [Kc I - | JI1.1JI1.2
MIPEJCTaBICHUSIME TeKCTOB /CeM 3aH/ 5.1 JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
012233
24 35
IIporpaMMHO-aITOpUTMUYECKOE OCBOCHUE I[MKc I — | JI1.1JI1.2
marepuana /I1p/ 5.1 JI1.3712.1
J12.2J13.1
JI3.2J13.3
012233
2435
O6paboTka TekcToB. PaboTa ¢ ecTecTBEHHBIM [IKc III— | JI1.1JI1.2
A3BIKOM C TTOMOIIIbIO HEHPOHHBIX CETEH. 5.1 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/ [Kec II - | JI1.1J11.2
5.1 JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
0102233
24 35
Pa3gen 3. OGyyenne ¢ nogkpenaieHueM
ITonsTus arenra, cpeabl, COCTOSIHUS, IE€UCTBUI I[IKc III - | JI1.1JI1.2
U Harpagbl. OyHKIUS 5.1 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 yaeOHOro MaTeprana JEKIHH. IKc I - | JI1.1JI1.2
IToaroroBka k maGopaTopHbIM padoTam /Cp/ 5.1 JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233

24 95




IIpumenenne Q-Networks mis permenus 5 4 [IKc IIT —
NPOCTHIX OKpYyXeHHit. /Cem 3an/ 5.1

JI1.1JI11.2
J1.3J12.1
J12.2J13.1
JI3.2 J13.3
0102033
24 95

IIporpaMMHO-aJITOPUTMHUYECKOE OCBOCHUE 5 4 ITKc 11 -
marepuana /T1p/ 5.1

JI1.1J11.2
J1.3J12.1
J12.2J13.1
JI3.2 J13.3
0102233
94 95

I'mybokoe oOyuenne ¢ noakperieaneM. Deep Q 5 2 IIKc IIT —
-Networks, Actor-critic. /JIex/ 5.1

JI1.1J11.2
JI1.3J12.1
J12.2J13.1
JI3.2 J13.3
010233
24 95

IIporpaMMHO-aIrOpUTMUYECKOE OCBOCHUE 5 4 [IKc 1T -
marepuana /T1p/ 5.1

JI1.1J11.2
JI1.3J12.1
J12.2J13.1
JI3.2 J13.3
0122 33
24 95

ITKc IIT -
5.1

[ToaroroBka k pyoesxHOMy KoHTpoto /Cp/ 5 4

JI1.1J11.2
JI1.3J12.1
J12.2J13.1
JI3.2 J13.3
01022 33
24 95

Pasznensr 1-3 /Konc/ 5 2 IIKc III -

5.1

JI1.1J11.2
JI1.3J12.1
J12.2J13.1
J13.2J13.3
012233
24 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 KaXK10#1 JIEKIHU MPeyCMOTPEHO BPEeMs JIJIsl OTBETOB Ha POOJIEMHBIE BOIIPOCHL.

4. CamocroarensHass paboTa IpegHa3HAaYeHa s BHEAyAUTOPHOW  pabOTBl  CTYIEHTOB, CBSI3aHHOH C
KOHCTIEKTHPOBAHNEM HCTOYHHKOB, YI€OHOTO MaTepHana, U3ydeHHEeM JOTOJHUTEIBHON JINTEPATyphl 10 AWUCIHUILIMHE,
HOATOTOBKOM K TEKyIIEMY M IPOMEKYTOYHOMY KOHTPOJIIO, @ TAaKXKe BBINOIHCHHWEM WHIMBHAYAIBHOTO 3a/aHHS B
(hopMe SMIIUPUIECKOTO UCCIICIOBAHUS.

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

4.1. PexomeHayemasi JuTepaTrypa

1. OcHoBHast IMTepaTypa

ABTOpBHI, 3arnaBue N3parenscTBO, rOg
JI1.1 | Dnax I1. MammnaHoe o0yueHne. Hayka u MCKycCTBO MOCTpOeHUs M: JIMK Ilpecc, 2021
AITOPUTMOB, KOTOPBIE M3BJICKAIOT 3HAHUS U3 NaHHBIX
(400 c.)
JI1.2 |Hukonenko C., I'my6okoe odyuenue (480 c.) CIIG.: ITurep, 2021
Kanypun A.,
Apxanrenbckas E.
JI1.3 |Cartron P. C., Bapro | O0yuenue ¢ noakpemieHueM: Beenenue. 2-¢ usg. (552 M.: IMK IIpecc, 2020
9. Ix. c.)
2. JlonoJIHUTEIbHASA JUTEPATYypa
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', 2022
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
HaTpaBJIeHuH moAroToBkH (135 c.)
JI3.2 CucremMBbl HCKYCCTBEHHOTO MHTEIIEKTa: MeToaudeckue OIBOY BO
H.B. bpanyn PEKOMEHANH TSI 1a00PaTOPHBIX U MIPAKTUIECKUX "HOHAVYUIC", 2024
3aHATHH 17151 oOygaroruxcs mo Ol 6akamaBpraTta Bcex
HarpasieHui moarotosku (120 c.)
JI3.3 CucteMbl HCKYCCTBEHHOTO UHTENIEKTa: MeTonnyeckue dIBOY BO
H,B, bpamxyn pEKOMEHIAITNH 110 OPTAHU3AITHN CaMOCTOSTEIIbHON "IOHAYUIC", 2024
paboTtsl obydatonuxcs o OI1 6akanaBpuata Bcex
HanpaBJIeHUN ToAroToBKH (125 c.)

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

51 |2bC «JIAHb» https://e.lanbook.com

32 | 9BC «SHAHUYM» https://znanium.ru

33 ﬁi‘:ﬁﬁfgf B MammuHOe obysemme ot «Bioinformatic https://stepik.org/course/4852/promo
n4 |Hayunas snekrponnas 6ubmuorexa « KUBEPJIEHITHKA» https://cyberleninka.ru/

35

4.3. IlepeyeHb MPOrpaMMHOro obecredeHust

JIniieH3noHHOE nu CBO60,I[HO pacrnpocTpaHsiCcMocC 066CH€‘1€HI/IC, B
OTCUYCCTBEHHOI'O IIPOU3BOACTBA:

- Libre Office (smuen3us Mozilla Public License v2.0.)

nporpaMmmMHOC TOM qHuCJIC




- 7-Zip (mumen3us GNU Lesser General Public License) - AIMP (umensust LGPL v.2.1)
- STDU Viewer (freeware for private non-commercial or educational use)

- GIMP (mmuniensus GNU General Public License)

- Inkscape (ymmien3zuss GNU General Public License).

4.4. IIpodeccuonanbHbie 0a3bl JAHHBIX U HH(POPMAIUOHHBIE CTIPABOYHbIE CHCTEMBI

Emunsnii mopran 6romkeTHOM cucteMbl Poccntickoit @eneparun http://budget.gov.ru/

Baza craTuctuueckux naHHbIX « DMHAHCOBO-3KOHOMUYECKHE MoKa3aTeau PDy https://www.minfin.ru/ru/statistics/

baza pmannbix «broomxer» Munduna Poccum https://www.minfin.ru/ru/perfomance/budget/ Odunuanbaeiii caiT
IlentpanpHoro banka P®, neHexxHO-KpequTHass W (UHAHCOBAs CTATUCTUKA, CTATUCTHKA TIO IIEHHBIM Oymaram
https://cbr.ru/

baza JAHHBIX ®enepanbHOR HaJIOrOBOU CITYXKOBI «CraTtucTtuka u aHAJIUTHUKAY
https://www.nalog.ru/rn39/related activities/statistics_and_analytics/

Enunas mexBenoMcTBeHHAs HH(DOPMAITMOHHO-CTaTHCTHIeCKas cuctema https://www.fedstat.ru

OuHaHCOBBIN MOpTan GPoHIOBOTO pHIHKA http://www.finam.ru

4.5. MaTepuajabHO-TeXHHYECKOe ofecrevyeHue TUCHUILIMHBI

Jns mpoBeneHus y4eOHBIX 3aHATHH, NPEIYCMOTPEHHBIX 00pa3oBaTelIbHON MNpPOrpaMMOl, 3aKperieHbI
ayIUTOpUHU COTJIACHO PACHHCAaHUIO Y4EeOHBIX 3aHATHH: pabouee MecTO NpernoaaBaTess, MOCaJO0YHBIE MeECTa II0
KOJIMYECTBY OOYyYarOLIMXCs, [OOCKAa MEJOBas, IEPCOHAJIbHBIII KOMIIBIOTEp C JIMIEH3UPOBAaHHBIM HPOTrPaMMHBIM
obecrieueHneM 00IIero Ha3HAYCHUSI, MYJIbTUMEIUHHBIA TPOEKTOP, SKPaH, MHTEPAKTUBHAS TIAHEb.

PA3JIEJI 5. ®OHJI OHEHOYHbIX CPEJACTB

5.1. KouTpoJibHbIe BONPOCHI U 3aJaHUS

Bomnpocsr k 3auery.

1. BaitecoBckuii knaccudukarop. Ouenka npusnakos (Gaussian, Bernoulli, Multinomial). EM anroputwm.

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

3. Aacambmu. Soft and Hard Voting. Bagging. Ciyuaiinslii nec.

4. Metpuueckuit kiaccudukaropbl. KNN. WKNN.

5. JIuneitnas perpeccus. LASSO, LARS. CART.

6. lepeBbs pemenuii. adopmannoHHslid BRIUTphI. Ommbka knaccupuKanuy, SHTPONHs, Kputepuid JKuHu.
IIpyHuHr.

7. I'mo6anbreiii nouck. Ciyyaitneiii nouck. Grid search. Crydaiinoe Oyxnanue. baliecoBckas onTuMu3anusi.
8. Jluneiinas perpeccus. [lonuHomuansHas perpeccus. [peOHeBas perpeccust.

9. AdaBoost. [ pagueHTHBII OYCTHHT pelIaroIInX epPEeBbEB.

10. Knacrepuzamus. Agglomerative Clustering. MeTpuku KitacTepr3annu.

11. Onenka knaccuduranun. IpdextuBHocTh 1m0 [apeto. Precision-Recall 1 ROC kpussie. AUC.

12. Heiiponnsie cetu. [lepuentpon Po3enbnarra. O6patHoe pacnupocTpaHeHue rpaareHTa. OyHKIUN aKTUBALKH.
Softmax.

13. JloxansHsii mouck. Hill Climb u ero pasHoBumHocTH. OTXKHT. [€HETUUECKUIT alTOPUTM.

14. MeTo/ OTIOPHBIX BEKTOPOB. SAapa.

5.2. Tembl NHCBMEHHBIX PadoT

[TuceMenHBIE pa0OTHI HE MPETYCMOTPEHEI.

5.3. ®oHA OLEHOYHBIX CPeCTB

®DOHJ OIEHOYHBIX CPEeACTB IMUCHUIUTHHBI "CHCTEeMBl HCKYCCTBEHHOTO WHTeIUIekTa" pa3paboTtaH B
COOTBETCTBHH C JIOKATbHBIM HOpMaTuBHBIM akToM PIBOY BO "JTOHAYUIC".

®DOHJ| OIICHOYHBIX CPEACTB TUCHUILTUHBI "CHCTEMBl HCKYCCTBEHHOTO WHTEIUICKTA" B TIOJIHOM O0BeMe
MPEACTABJICH B BUE NPUIOKEHUS K JanHomy PIT/I.

5.4. Ilepeyenb BHI0OB OIIEHOYHBIX CPeICTB

YcrHBIN onpoc (KOHTPOJIb 3HAHUH pa3nena yueOHOW AUCIUIIIHHBI)

CobecenoBanue (caMmocTosiTebHast paboTa)

WHnuBHIyanbHBIC 3a1aHUS (BBITOTHIIOTCS Ha JJA0OPATOPHBIX 3aHATHIX/

[IpomexyrouHast aTTecTalds BKIIOYAET CEMECTPOBBIH KOHTPOJIb B MEPHUOJ 3a4ETHO-DK3aMEHAIIMOHHOW CECCHU —
3ayer.

PA3JIEJI 6. CPEACTBA ATAIITAIIUU ITPEITOJABAHUA TUCHHUIIJIMHBI K
INOTPEBHOCTAM JIML C OTPAHUYEHHBIMHU BO3MOXHOCTSAMMU 310POBbA

B cnydae HEoOXomuMoOCTH, 00YJaIONIMMCST U3 YUCIIA JIWIl C OTPAHWYCHHBIME BO3MOXHOCTSIMH 37I0POBBS (110
3asBIIEHUIO OOYyYaroOmerocsi) MOTYT MpeIaratbCsi OJHM W3 CIEAYIOIINX BapHaHTOB BOCHPHATHS WH(GOpMAIUH C
Y4E€TOM MX MHIWBUIYaTBHBIX MICUXOQH3MUECKHX 0COOCHHOCTEH:

1) ¢ mpuMeHEeHneM 3IEKTPOHHOTO OOYYEHHUS W AUCTAHIIMOHHBIX TEXHOJOTHH.




2) ¢ IPUMEHECHHEM CIICIHAIEHOTO 000pYIOBaHUs (TEXHHUKH) M IPOTPAMMHOTO OOCCIICUCHUS, UMCIOIINXCS B
OIBOY BO "IOHAVYUIC".

B mpouecce oOydeHuss mpu HEOOXOOMUMOCTH MJisi JIML C HAapyIICHUSMH 3pEHHs, CiIyXxa M OINOPHO-
JIBUTATEILHOTO aIapaTa Mpe0CTABISIOTCS CIEAYIONHE YCIOBHUS:

- JUISL JIUI] C HapYIICHUSMHU 3pEeHHUs: YydeOHO-METOIUYECKHEe MaTepHalbl B MEYaTHON (opMe yBenndeHHBIM
mpudroM; B QOpMe DIEKTPOHHOTO JOKyMeHTa; B ¢dopme ayauodaiina (mepeBon Y4eOHBIX MaTepHajoOB B
aymuodopmar); WHIWBUIyaTbHbBIC 3aJaHUs U KOHCYIbTAIIHH.

- U1 JUI] C HapYIICHWAMH CJIyXa: Y4eOHO-METOMWYECKHe MaTepHallbl B IedaTHOW ¢opMme; B Gdopme
QJICKTPOHHOTO JOKYMCHTA, BHUACOMATCpHUAJILI C Cy6TI/ITpaMI/I; WHANBUAYAJIbHBIC KOHCYJIbTAllUKM C MNPHUBJICUCHUEM
CYpPJIOTIEPEBOIUMKA; UHAUBUYAILHBIC 3a]JaHHUSI U KOHCY/IbTAIlUH.

- JUIS JUIl C HAPYIICHUSMH OIOPHO-JBUTATEIBHOTO ammapara: y4eOHO-METOJANYECKUE MaTepualibl B
nevyatHod Qopme; B GopMe DIEKTPOHHOTO JOKyMeHTa; B Qopme ayauodaiina, HHIUBUIYAIbHBIC 3aJaHUsA U
KOHCYJIbTallHH.

PA3JIEJ 7. METOJUUYECKUE YKA3ZAHMSI /151 OBYYAIOIUXCSI 10 YCBOEHHUIO
TACIATLTAHBI

.HCKIH/IOHHI)IC 3aHATHA TOCBALICHBI PACCMOTPCHUIO KIIIOYCBBIX, 6a30131>1x MOJI0KEHU I KypCa H pa3bACHCHUIO
y4eOHBIX 33/1aHUI, BRBIHOCUMBIX Ha CAMOCTOSITEIbHYIO IPOPA0OTKY.

JlaGoparopHble paOOTBl NpeAHA3HAYEHBl Ml MPUOOpETeHHs OIbITa MNPAKTUYECKOW pealu3alud  OCHOBHOM
npo)eCCHOHANBHON  00pa3oBaTebHOM  MporpaMMbl.  MeETOAMYECKHE yKa3aHWsA K J1JaDOpaTopHbIM  paboTam
npopabaThIBAIOTCS CTYACHTAMH BO BpeMsS CaMOCTOSITETIbHOM MOATOTOBKH. HeoOXoanmblii ypOBEHb MOATOTOBKU
KOHTPOJIUPYETCS IIepe.l MPOBEACHUEM J1a00PaTOPHBIX padoT.

CamocrosiTensHas paboTa CTYJEHTOB BKJIIOYACT CJEMYIONINE BHJBL: MPOpadOoTKa yd4eOHOro MaTepuana JIEeKIWH,
MOJTOTOBKA K TaOOpaTOpHBIM paboTaM, MOJArOTOBKA K TEKYIIEMY

KOHTPOJIIO W JPYrue BUABI CAMOCTOSITEIbHOM paloThl. Pe3ynbraThl BceX BHIOB pabOTHI CTYAEHTOB (POPMHUPYIOTCS B
BU/I€ MX JIMYHOTO DPEHTHHIa, KOTOPBHIM YYMTHIBAETCS Ha IPOMEXKYTOYHOM arrectauuu. CamocrosTenbHas padoTa
npeaycMaTpuBaeT HE TOJILKO NpopabOTKy MaTepHalioB JEKIMOHHOTO Kypca, HO M WX PACHIMPEHUE B peE3ylbTare
MIOKCKA, aHAIIN3a, CTPYKTYPUPOBAHHUS

1 IIPEICTABIICHUS B KOMIIAKTHOM BHJE COBPEMEHHON MH(OPMALIUU U3 BCEX BOZMOKHBIX

HNCTOYHHKOB.

Texymuii KOHTPOJIb YCIIEBAEMOCTHU IIPOBOJAUTCS B TEUEHUE KAXKI0T0 MOJLYIISL.

OcBoenne Moaynsi M ero ycHemrHoe 3aBeplieHHE Ha CTaJud MPOMEXYTOYHOH aTTecTalrdyd BO3MOXHO TOJBKO IPH
peryisipHOil paboTe BO BpeMs CeMecTpa U IIAHOMEPHOM IIPOXOXKICHUHU TEKyIIero KoHTpoisisi. HabpaTe pedTHHI 1o
BceM Omokam Monynss B KaKAOM CEMEcTpe, MPOMTH TUIAHOBBIE KOHTPOJILHBIE MEPOIPHATHS B TEUYECHHUE
9K3aMEHAIIOHHOH CecCHU HEBO3MOXKHO.

Jiist 3aBepiueHus paboThl B CEMECTPE CTYAEHT JOJKEH BBIIOJIHUTE BCE KOHTPOJIBHBIC MEPOIIPHUSITHS.

[IpomeskyrouHast aTTecTalus MPoXoauT B GopMe 3adera.




MHUHHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUS
POCCHMCKOM ®EJEPALINIU

OEJEPAJBHOE 'OCYJAPCTBEHHOE BIO/KETHOE
OBPA3OBATEJIBHOE YUYPEKJIEHUE BBICHIEI'O OBPA3OBAHUA
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@OHJT OLICHOYHBIX CPEACTB MO AUCHMIUIMHE «CHCTEMBI HCKYCCTBEHHOTO
UHTEUIEKTa» i1 oOydamommxcs 3  Kypca oOpa30oBaTelbHOM IMPOrpamMMbl
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3aBenyromnuii kageapoit H.B. bpanyn




PA3JIEJI 1.

ITACIHHOPT ®OHJA OHEHOYHBIX CPEACTB

o IMCIOMIIJIMHE

«Cucremsbl HCKYCCTBCHHOI'0 MHTECLJICKTA)

1.1. OcHOBHbBIE CBeICHHUS 0 TUCIHUIIJINHE

Tabmuna 1

XapakTepuCTUKA JUCIUIIIINHBI

OO6pazoBatebHas MporpaMma

OakaylaBpuaT

Hanpagienue noarotoBku
[Tpoduns

38.03.01 DxoHOMUKA

DKOHOMUKA MNpCaAIpUATHIA

KonmyecTBo pazaenon
y4eOHOUM TUCITUTIITUHBI

3

Jucoumnianaa 0a30BOM YacTH
o0pa3oBaTeIbHON MPOrPaMMBbI

b1.B.16
Jucuunnuna yactu, GopMupyeMoit
YYaCTHHUKAaMHU 00pa30BaTeNIbHbIX OTHOIICHHI

@opMBbI KOHTPOJIA

Pa3noypoBHeBbIE 3a1aHUS,
nabopaTtopHbie paboTHI,

YCTHBIﬁ OIIpOC, TCCTOBLIC 3aIaHUA

Tloxkazamenu

Ounas ¢popma 00yueHus

KomndecTBo 3aUeTHBIX CANHUI]

ammecmayuu

(kpenuToB) 2
Cemectp 3)
Oowasn mpyooemkocmep 29
(akadem. uacoes)

Ayoumopnasa konmaxkmuasn 50
paboma:

JleKkImoHHBIE 3aHATHS 16
[IpakTHueckue 3aHATHUS 16
JlaGopatopHbie pabOThI 16
Koncynbramuu 2
CamocrosiTeibHas padoTa 20
Konrpoasb 2
Dopma npomesrcymouHou sager




1.2. IlepeyeHbr KOMIETeHUMI € yKa3aHueM JTanoB (GopMHpPOBAHHMS B
npouecce 0CBOCHHs 00pa3oBaTeIbHON NPOrpaMMbl

Tabmua 2
[lepeyeHb KOMIETEHIIUN U UX 3JIEMEHTOB
Nuaukarop
Kommerenmmst KOMITETCHIIH U €T0 DICMCHTH! HH/MKATOPa Hnpexce
KOMITETEHIIUU AIIEMEHTa
dbopmyIHpoBKa
[MKc I -5 [1Kc I - 5.1. 3Hamo:
CnocobOeH BBIBUTH | JeKOMIO3UpYET, |THIIBI 3324 MAIIMHHOTO
€CTECTBEHHO dbopmanuzyer 00y4eHHs U MPUMEHSIEMbIE HKe él_ll— >1
HAy4YHYIO CYITHOCTb MPOILIECCHl U K HUM KJIACChI QJITOPUTMOB
npooiieM, OOBEKTHI VI |OCHOBHBIE HAIIPABIEHHS
BO3HUKAIOIIUX B UCIIOJIB30BAaHUS | pa3BUTHS UCCIICIOBAHUH B [TKe I 5.1
X0J1e WHTEJUICKTYJIbHBIX |00JIaCTH CUCTEM 3.2
poQecCuOHATbHON NPOrPAMMHBIX  |MCKYCCTBEHHOI'O
JEeSATEIbHOCTH B perieHui WHTEJUICKTA
00acTu TEOPETHYECKUE OCHOBBI Ke 1 — 5.1
MOJICJIUPOBAHUS U QITOPUTMOB MAIIMHHOTO 33
aHaJIM3a CIOXKHBIX oOyueHus
€CTCCTBCHHbBIX U Yuems:
HCKYCCTBCHHBIX IOATrOTOBUTH JaHHBIC K ITIKc III-5.1
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Tao0muna 3

Otanbl HOopMUPOBAHMS KOMIIETEHIIMA B TIPOLIECCE OCBOEHUSI OCHOBHOM

00pa30BaTeNbHON MPOTPAMMBI

/o

KonTpommpyembie
pazzaeibl (TeMbI)
TUCIMTLTAHBI

Oransl
dbopmupoBaHUsI
KOMIIETEHITU U

(HOMED

ceMecTpa)

Kox nunaukaropa
KOMIIETEHIIUH

Haumenosanue
OIIEHOYHOTO
CpeacTBa

Paznen 1. BBeneHnue B MICKYCCTBEHHBIM MHTEIJIEKT U OCHOBHBIE METO/IbI
MAIIMHHOTO O0YYCHUS JIJIs1 paOOTHI ¢ TAOTMYHBIMH JTAHHBIMHU

Tema 1.1.

OcHoBHBIE 3371241
CUCTEM
UCKYCCTBEHHOTO
UHTEJICKTA.
Knaccudukanus,
KJIacTepHU3allus,
perpeccus. Turbl
MAITUHHOTO O0yYEHUS:
C yuutenem, 0e3
VUHUTEIS, C YACTHYHBIM
MIPUBJICYCHUEM
yuuTess, 00y4eHue C
MTOIKPETUICHUEM.
Knaccuduxanus Ha
npumepe anroputma k-
OymKalmx cocenei
(kNN). MeTpuku
OIICHKHU
KJ1accuuKaIuu:
MOJIHOTA, TOYHOCTb,
F1, ROC, AUC.
BammmanmonHas n
TECTOBasi BHIOOPKA.
Kpocc-sanmupanus.
Pabora ¢
KaTeropuajbHBIMU
pU3HAKaMHU.

5

[IKc III-5.1
3-1,2,3

IMKc I -5.1
v-1,2,3

[IKc III-5.1
B-1,2,3

PasnoypoBHEBEIE
3a/1aHusl,

TECTOBBIC
3aJIaHus,

nabopaTopHas
pabota Nel

Tema 1.2.
Perpeccus. MeTpuku
OIICHKHU PETPECCHUU:
MSE, MAE, R2 —
koadpureHT

IMKc I -5.1
3-1,2,3

[IKc IIT-5.1
v-1,2,3

PasHoypoBHEBBIE
3a1aHus,

TECTOBBIC
3aJaHusl,




JN€TEpPMUHALIUH.
Jlunerinasa perpeccus,
MOJIMHOMUAJIbHAS
perpeccusi.
[lepeoOyuenue u
peryJisipu3anus,
rpeOHeBas perpeccusi,
LASSO, Elastic Net.
JIunenHble MOIENH IS
KJ1accu(uKaImm.
[Iepuentpos,
JIOTUCTUYECKAs
perpeccus,
MTOJTHOCBSI3HBIE
HEUPOHHBIE CETH,
CTOXaCTUYECKUN
IPaIMEHTHBIN CIIyCK U
oOpartHoe
pacrnpocTpaHeHue
rpajueHTa.
Perynsapuzanus
JIMHEWHBIX MOJIEJIEN
KJIaCCU(DUKAITUHH.

IMIKc I -5.1
B-1,2,3

naboparopHas
pabota Ne2

Tema 1.3.
Knacrepuzanus.
kmeans, k-means++,
DBSCAN,
arJioMepaTuBHas
KJIacTepu3allusl.
Metpuku OLIEHKH
KJIACTEpU3aLIHH.

[IKc III-5.1
3-1,2,3

IMIKc I -5.1
v-1,2,3

[IKc III-5.1
B-1,2,3

Pa3znoypoBHEBEIE
3aJlaHus,
TECTOBBIE
3a/1aHusl,

nabopaTopHas
pabota Ne3

Tema 1.4.
AJITOpUTMBI,
OCHOBAHHBIE Ha
MIPUMEHEHUU
peLIaIIMNX JEPEBHEB.
Kpurepuu pasnenenus
y37a:
uH(OPMAITMOHHBIN
BBIMTPBILI, KPUTEPUI
Jxuan. AHcaMOIu
pelaroumx 1epeBbEB:

[IKc III-5.1
3-1,2,3

IMIKc I -5.1
v-1,2,3

[MIKc III-5.1
B-1,2,3

Pa3znoypoBHeBBIE
3a/1aHus,

TECTOBBIC
3a7aHus,

nabopaTopHas
pabota Ne4




CJIy4alHbIH JIEC,
rPagCHTHBIN
OyCTHHT.

Meton onopHbIX
BEKTOpOB. [Ipsimas n
oOpaTHas 3ajaya.
Onpenenenue
OTIOPHBIX BEKTOPOB.
S IepHBIN TPIOK.

Paznen 2. Cuctemsl i1y00KOT0 00yUYeHUS

Tewmsr 2.1. 5 [Kc III-5.1 PazHoypoBHEBbBIC
Henponnsie cetu. 31,23 3aaHU,
OyHKIUH OINUOKU IKe I — 5.1

HEUPOHHBIX CETEU U v-1,2,3 TECTOBBIE
oOy4eHue ¢ 3a/1aHMA,
TIOMOILIBI0 0OPAaTHOIO HK];:_11112—35.1

pacnpocTpaHeHus o naboparopHas
rpanueHTa. llonsatue padora Ne5
09Tua U MOXMU.

Tema 2.2. 5 [Kc T -5.1

Pabora ¢ 3123

M300paKCHUSAMH C [Ke I 5.1

HO?’IOHIBIO 5 v-1,2,3

HEHPOHHBIX CETEH.

CBepTouHbIE [IKc IIT-5.1

HCHPOHHBIC CETH. B-1,2,3

Onepanuu CBEPTOK,

max-pooling.

[TomynsapHbie

ApXUTEKTYPHI

CBEPTOYHBIX

HEUPOHHBIX CETEH:

AlexNet, VGG,

Inception

(GoogLeNet),

ResNet.

Tpancdepnoe

oOy4eHue.

Tema 2.3. 5 [Ke III-5.1 PasnoypoBHEBBIC
OO6paboTKa TEKCTOB. 3123 3a/1aHus,
Pabora ¢ MKc Il - 5.1

CCTCCTBCHHBIM

v-1,2,3




A3BIKOM C IIOMOUIBIO
HEUPOHHBIX CETEM.
BektopHbie
IIPEACTABIICHUS IS
TekcTa: word2vec,
skipgram, CBOW,
fasttext.
PexyppeHTHbIE
HEUPOHHBIE CETH,
LSTM, GRU.
Tpanchopmepsi,
BERT, GPT.

[IKc III-5.1
B-1,2,3

TECTOBBIC
3a1aHus,

naboparopHas
pabota Ne6

Paznen 3. OOydenue ¢ nmoaKperieHueM

Tema 3.1. [TonsTus
areHTa, Cpe/bl,
COCTOSIHUS,
JNEUCTBUN U
Harpaapl. OyHKIUSA
LEHHOCTH
coctosiaus (Value
function) u
(GyHKLHS KauecTBa

nevicteusi(Qfuntion).

OnrumMuzanus
CTpaTEeruu C
MTOMOIIIBIO
MaKCHMM3aIAH
(GyHKUMI LIEHHOCTH
1 Ka4ecTBa.
Q-obyuenmue.

5

[IKc III-5.1
3-1,2,3

IMIKc I -5.1
Vv-1,2,3

[IKc III-5.1
B-1,2,3

Tema 3.2.

['my6okoe oO0yueHue
C MOJAKPEIUICHUEM.
Deep Q-Networks,
Actor-critic.

[IKc III-5.1
3-1,2,3

IMIKc I -5.1
v-1,2,3

[MIKc III-5.1
B-1,2,3

PasHoypoBHEBBIC
3a/1aHus,

nabopaTopHas
pabota Ne7

YCTHBIN OIIPOC




PA3JIEJI 2.
TEKYLIUANA KOHTPOJIb MO JUCUUILJIMHE
«CI/ICTeMbl HCKYCCTBCHHOI'0 MHTEJICKTA»

Texkymmi KOHTPOJIb 3HAHUHM UCIIOB3YETCA I ONIEPATUBHOTO U PETYJIIIPHOTO
yOpaBJIeHUs] Y4EOHOU NEeATETbHOCTBIO (B TOM YHUCJIE CaMOCTOATENIbHON padOTOi)
oOy4Jarommxcs.

B ycrnoBusix OamibHO-pPEHTHHTOBOM CHUCTEMBI KOHTPOJSL  pPe3yJIbTaThl
TEKYILEro OILICHUBAaHUSI OOYYalOMIerocsi MCIOJB3YIOTCS Kak IOKa3aTelb €ro
TEKYIIEro pedTUHra. TeKyuil KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBIIIETCS B TEUEHUE
CEMECTpa, B X0/I€ MOBCETHEBHON yueOHOM pabOThI 10 MHANBUIYaTbHON HHUILIMATHBE
npenojaBarens. J(aHHBIA BUJ KOHTPOJISI CTUMYJIHMPYET Yy OOy4Yaromierocs
CTpEMJICHHE K CHCTEMaTUYECKOW CaMOCTOATENIbHONM pabdoTe M0 U3YYEHHIO
JACHUTIINHBI.

Tabmuua 2.1
Pacnipenenenue 6anioB 1o BugaM yueOHOM EATeTbHOCTH
(OanmpHO-pEUTHHIOBAs CUCTEMA)

Bun 3ananus
HaumenoBanue
Pasnena/Temst | jp 113 Bcero 3a K3P CP
(P3) TeMy (T3,YO)| (YO)

P.1.T.1.1 7 9

P.1.T.1.2 8 9

P.1.T.1.3 8 > 9 > °

P.1.T.1.4 8 9

P.2.T.2.1

P.2.T.2.2 8 5 1 5 5)

P2.T.2.3 8 10

P.3.T.3.1

P.3.T.3.2 8 > 13 > °
Hroro: 1006 55 15 70 15 15

I13 — npakTryeckoe 3aHATHE;

JIP — naGopaTopHbie pabOTHI

T3 — TecToBbBIC 3a]aHUS;

YO — yCTHBIN 0npoc;

P3 — pazHoypoBHEBBIE 3a/1aHUS;

K3P — kOHTpOJIb 3HAaHUH 110 pa3zeny;

CP — camocTosTenbHas paboTa 00y4aromerocs.



2.1. Pexovmenmanuu
00y4JaImmnxcs

0 OLEHMBAHHUIO Ja00pPATOPHBIX  padoT

MakcumMajabHoe
KOJIMYECTBO 0aJ1JIOB*

Kpurepuu

OT1iau4Ho

OOyuaromuiicss  BBITIOJHWI ~ 33JJaHUE  TOJHOCTBIO
MPaBUJILHO; JIOTUYHO, YETKO M SICHO M3JIaraeT OTBETHI
HAa  TIOCTaBJCHHBIE  BOMPOCHI;  OTBET  HOCHT
CaMOCTOSITEJIbHBIN XapakTep, oOyyJarouiics
BBITIOJIHII JTa0OpaTOPHBIE PabOTHI B IOJTHOM OOBEME.

Xopomo

[Ipu BbIMONIHEHUU 3aAaHUS OOYYArOUIUICS JOIYCTHII
OT/ICJIbHbIE HETOYHOCTU (HECYIIECTBEHHBIC OILIMOKH);
OTBET OTJMYAETCS MEHBIIEH OOCTOSTENBHOCTHIO,
riyOUHON, OOOCHOBAHHOCTBIO M IOJIHOTOM; OJHAKO
JOMYyLIEHHbIE  OMIMOKM  MCHOPABISIIOTCA  CAMHUM
CTYJIIEHTOM IIOCJ€  JONOJHUTENbHBIX  BOIIPOCOB,
oOydJarouuiicss BBINOJIHUI JabopaTopHble padOTHI B
MIOJIHOM 00BbEME.

YIIOBJIGTBOPI/ITGHBHO

[Ipu BbIMOJNIHEHUU 3aJaHUS OOYYAIOIIUICS JOMYCTHUI
HETOYHOCTH W  CYNIECTBEHHBIC  ONIMOKH;  TPH
apryMEHTallud OTBETa CTYJACHT HE MPUMEHSET
TEOPETUYECKHE 3HAHUSA JIJIsi OOBSICHEHHUS AOIMYIICHHBIX
OIMUOOK, B TIEJIOM OTBET OTIMYACTCS HU3KHM yPOBHEM
CaMOCTOSITEIbHOCTH,  OOYyYaloOlUHCS  BBIMOJHUII
n1abopaTtopHbie pabOThI B TIOJTHOM O00BEME.

HeynoBneTBopuTtenbHO

OOyuaromuiicsi HE BBIMOJIHWI 3aJjaHUE; B OTBETE Ha
BOIIPOCHI CTYICHT JOIMYCKAET OIIMOKU B ONPEACICHUN
OCHOBHBIX TIOHSATHH; OCCIOPSIOYHO W HEYyBEPEHHO
u3JlaraeT Marepuain, OOyYaloluiCs HEe BBIMOTHUII
nabopaTtopHbie pabOThI B TIOJTHOM O0BEME.

* [Ipencrapieno B Tabnuie 2.1.




THUIIOBBIE 3AJAHUA JIAA IABOPATOPHBIX PABOT IJISA
ITPOBEPKH YPOBHS KOMIIETEHIIUN

Pa3z[e.11 1. BBeI[eHI/Ie B l/ICKyCCTBeHHbIﬁ HHTEJIJICKT 1 OCHOBHBIC ME€TO/bI
MAaIIIuHHOI'0 oﬁyqenml AJIA paﬁ()TbI ¢ TA0JIMYHBIMH JAaHHbBIMH

Jlabopamopnasa paboma Nel

Metoner paboTel ¢ Tabmuiamu B Python. Arperamms um Bu3yamuzanus
naHHBIX. [IpoBeieHne MepBUYHOTO aHAIM3a JTaHHBIX.

[lenn: w3yueHue METOMOB pabOTHI C JaHHBIMH B Python u mpoBencHme
MIEPBUYHOTO aHAJIN3a JTaHHBIX.

3amanue: 3arpysure gataceT B pandas matadpeiim. BriBeawte OCHOBHBIE
napaMmeTpsl jgaracera. OmnpenenuTe, CKOJIBKO B JlaTaceTe CIIy4acB OTCYTCTBHUS
npu3HakoB. OmpenenuTe, CKOJIbKO TPU3HAKOB SBISAIOTCS KaTErOPHAIbHBIMHU.
BusyanusupyiiTe pacmpeselieHne MPU3HAKOB TI0 KiaccaM. Busyammsupyiite
3aBHCHMOCTH MKy TTPH3HAKAMHU.

Jlabopamopnas pavoma Ne2

Wcnonb3oBanne U cpaBHeHHE airopuTmoB kimaccuukanuu: KNN,
peliame AepeBbes U X aHCaMOJIU, IOTUCTUYECKAsI PETPECCHSL.

Lenu: npuMEeHEHUE U OLIEHKA aJITOPUTMOB KJIaCCU(DHUKALIUN.

3ananue: Pazgenure nataceT Ha OOy4alomuUid W BATMJAIMOHHBIA C
COXpaHeHueM mponopuuii kiaccoB. KnaccuduumpyiiTe TOYKM M3 JaTacera ¢
nomoIisko anroputMoB KNN, noructuueckoit perpeccuu, CART, ciydaitnoro Jsieca,
CatBoost. ITlombGepute sydymime mapaMeTpbl AJITOPUTMOB C  TOMOIIBIO
BaJUAAIMOHHON BBIOOpKHU. CpaBHUTE BpeMs padOThI AJITOPUTMOB M 3aBUCUMOCTb OT
penoopadoTKU JaHHBIX.

Jlabopamopnasa paooma Ne3

Hcnonb3oBaHre U OLIEHKA alropuTMOB perpeccuu. [logbop onTumanbHBIX
[IapaMeTPOB PETPECCHUMN.

L{enu: n3ydeHue alrOpuTMOB PETPECCHUMN.

3ananue: [IpuMeHUTE METO TMHEWHOW PETPECCUM I PELICHUS 3aJa4u Ha
natacete. Jlo0aBbTe B JaTaceT MOJIMHOMUATLHBIE TPU3HAKU. [l00aBsiiTe Mpr3HaAKK
MOKa HE YBUAWTE MepeoOdyueHue Ha BajduAallMOHHOM patacete. llpumenure
rpedHeByto perpeccuto u LASSO, uToObI H30aBUTHCS OT MEPEOOyUCHUSI.

Jlabopamopuan pavoma Ned
OntuMu3anoHHble 3a7aul W ux pemieHus. [logGop rumnepnapaMeTpoB
aJIrOpUTMAa C MIOMOIIBI0O METOI0B ONTUMHU3AIUU



[{enu: n3ydyeHne arOpuTMOB PEIICHUS ONITUMU3AIIMOHHBIX 3a7ad.

3anaHue:

1. OnTuMusupyiiTe JUIMHY MapIipyTa B 3a/iade KOMHUBOSDKEpA C TIOMOIIBIO
anmroputmoB  hill climb, omkura wm reHermueckoro anroputma. BrwiBemute
MOJTyYMBIIUICS MTyTh U €TO0 JJTHHY.

2. ONTUMU3UPYITE TUIEpIIapaMeTphl AITOPUTMA MAIIMHHOTO 00y4YeHus (Ha
BbIOOP) C MOMOIIBIO CIyYailHOTO MOHMCKa, MOMCKa MO pemeTke, anroputrMa hill
climb, TeHETUYECKOTO aJIrOpUTMa.

Pazgea 2. Cucremsl ri1y00KOro o0y4eHus

Jlabopamopuas paboma Ne5

Kiraccudukanus nzobpaxxeHuit u TpaachepHoe o0yueHue.

[lenu: wu3ydeHHWe METOAOB TIyOOKOro oOyyeHus mJsg paboThl €
HN300paKEeHUSIMHU.

3aganue: 3arpy3uTe JataceT U CO3JaiTe uTeparop sl MOAEIH TIIyOOKOIo
oOyuenus. 3arpy3ute npenoOydeHnyro Ha ImageNet cBeprounyio ceth (AlexNet,
VGG umu ResNet) u no6aBeTe Kk backbone mogHOCBSI3HBIN CIION 1Jisi OOy4eHHUS.
OOyuuTe HelipoHHYIO ceTh Ha ImageNet, Bu3yanu3upoBas rpaduk GyHKIIHHU OTEPh
Ha oOydaromie W BamuJallMOHHOW BbIOOpKe. PeanusyiiTe Momaynnb MpUMEHEHUs
HEHPOHHOM CETH K JaHHBIM, IPOBEPHTE KAUECTBO OOYUEHUS HA TECTOBOM BHIOOPKE.

Jlabopamopuan paboma Ne6
PaboTa ¢ TekcTamMu U MX BEKTOPHBIMU TIPE/ICTABICHUSIMH.
enu: n3ydyenue Moiesiel BEKTOPHOTO MPEICTABICHUS TEKCTOB.
3ananue: CkauaiiTe npenoOyueHHble BekTopa st ciaoBaps. C MOMOIIBIO
moboro knaccudukaropa MamuHHOTO oO0yueHus (KNN, SVM, CatBoost)
KiaccupuuupyiTe TEKCTbl K3 Jaracerta IO CYMME BEKTOPOB  CJIOB.
Knaccudumupyiite Texkctsl ¢ momonisto LSTM cetu.

Pa3znes 3. O0y4eHue ¢ moaKpenjieHueM

Jlabopamopnasa paooma Ne7
[Mpumenenne Q-Networks asist pereHns MPOCTHIX OKPYIKESHHIA.
Lenu: u3yueHue npuMeHEHUs OOyuYeHHUs C MOJIKPEIUICHHEM JUIsl pelIeHH
3a]1a4 KOHTPOJISI.
3aganue: OOyuyuTe TMNPOCTYI0 TMOJHOCBI3HYIO Q-ceThb JId PpEeIICHHS
okpyxxenus LunarLander.



2.2. PexkoMeHIaUM 1O OLEHUBAHHMI0O KOHTPOJISI 3HAHMI MO pa3aeny
AUCHMILUIUHBI 00y4aI0IIUXCs

2.2.1. KonTposb 3HaHM# 110 pazaenam 1-2 TUCHUIIMHBI TPOBOAUTCS B hopme
TECTUPOBAHMUSI.

B 3aBepmieHurM u3ydyeHUs KaXJIOro paszjena JUCHUIUIMHBL  MOXKET
MPOBOJIUTHCSA TECTUPOBAHUE (KOHTPOJIb 3HAHUH MO pa3eny, pyOeKHbIA KOHTPOJIb).

Kpumepuu oyenusanus. YpoBeHb BBIIIOTHEHUS TEKYILUX TECTOBBIX 3aJaHHIM
olLleHHBaeTcs B 0amnax. MakcuManbHOE KOJIMYECTBO OAJLTOB IO TECTOBBIM 33JaHUSM
oTpeJeNsieTCs MpenoJaBaTessiM U MpeIcTaBleHo B Taduuie 2.1.

TecToBble 3a1aHUsl TPEACTABICHBI B BUJI€ OLICHOYHBIX CPEJACTB U B MOJTHOM
o0BbeMe MpecTaBiIeHbl B OaHKE TECTOBBIX 3aJ]aHUM B 3JIEKTPOHHOM Buje. B donne
OLICHOYHBIX CPEACTB IPEICTABICHBI TUIIOBBIE TECTOBBIC 3a/IaHUs, pa3pabOTaHHbIC
JUISL U3YUYEHUS TUCITUTIIUHBI « CHUCTEMBbI HCKYCCTBEHHOTO MHTEIUICKTA.

THUITIOBBIE TECTOBBIE 3AIAHUA 1151 TIPOBEPKH YPOBHS
COOPMUPOBAHHOCTHU KOMIIETEHIINA

Pa3nes 1. BBeeHne B HCKYCCTBEHHbI HHTEJIEKT U OCHOBHbIE METO/IbI
MAIIMHHOTO 00y4YeHusl 1Jisi pa00Thl ¢ TAOJUYHBIMUA JAHHBIMHU

1. Kro B 50-¢ roapt XX Beka co3Jail MaTeMaTHYECKYH MOJENb
(GYHKIIMOHUPOBAHUS CETEH HEPB- HBIX KJIIETOK KHUBOTO OpraHn3ma?
a) Anan TelOpUHT
0) ®psuk PozentOnarT
B) UBan [1aByoB
r) bun [eitte
2. YacTtp METOJOB HWCKYCCTBEHHOTO  HWHTEJUICKTa, O3HAJaromias
U3BJICUCHNE 3HAHUI U3 TAHHBIX:
a) Data Science
0) CtaTuctuka
B) Data Mining
r) Big data
3. HaxartmeM Kakpx KJIaBHII MOXKHO H00aBUThH stueiiku B Notebook
Jupyter (Bo3moskHO 6071€€ 0THOTO IPABUIIBHOTO OTBETA)?
a)M
0) A
B) Y
r)C
n)B



4.  SI3pIKm IPOTrPaMMHUPOBAHHSI, KOTOPbIE OTHOCATCS K
00BEKTHOOPUEHTHPOBAHHOH mapagurMme (Bo3mokHo 6osiee 0HOTO TTPaBUILHOTO
OTBETA):

a) Python
0) Haskell
B) C#
r)C
5. Ko sBnsercs co3maresem s3bika Python?
a) I'sunio Ban Poccym
6) Mapk I{ykepOepr
B) Jlennuc Putumn
r) Tomac Kypi
6. UYucno ¢ miaBaroiei Toukoi 0003HaYAETCS:
a) list
0) bool
B) int
r) float
7. S=list('12345") C nomompsto pynkiuu list() cozmaercs:
a) MHOXecCTBO
0) Koprex
B) Criucok
r) CioBapn
8. Kakum Oyzaer pe3ymbTar:

In [1]: |as{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. ®ysknus tuple() npuMeHseTCs A
a) OUKCTKH KOpTEkKa

0) OuncTKa crmcKa

B) Co3/1aHus MmycToro Koprexa

r) JloGaBieHus 371eMeHTa B KOHEI] CIHCKa
10. Kakoe HazHaueHue GyHKIMM cOOpaHHBIX B MOysie random?
a) OO0paboTKa CTAaTUCTUYSCKUX JTAHHBIX
0) MaremMaTuyeckue pacyeTsbl

B) PabGora ¢ 6azamu qaHHBIX

r) 'eHepanus ciydaiHbIX YHCEN



11. Kako#i maccwB ObUTI CT€HEPUPOBAH TPH BBITIOJHCHUH WHCTPYKIIHH
data=np.linspace(10, 18, 5)?

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

0) [10., 15.]

B) [10., 18., 5]

r)[10, 15]

12. bein co3maH aAByMepHBI MaccuB mas. Kakoi pesymbrar Oyaer
BBIBEJICH B KOHCOJIb IIPH BbI- IIOJIHEHUW MHCTPYKIMK print(mas[3, 3]):

mas=np.array([[-8, 3, 10],
[‘[OJ 2) O]J
[7, 17, 4]])

print(mas[3, 3])

a) 4

6) -8

B) 0

r) byaet BeiBeneHa ommoka
13. bein co3man aByMepHBI MaccuB mas. Kakoidl pesymbprar Oyaer

BBIBEJICH B KOHCOJIb IIPU BbI IOJIHEHUU MHCTPYKIMHU print(mas[3, 3]):
mas=np.array([[-8, 3, 10],
[10, 2, @],
[7, 17, 4]])
print(mas[3, 3])
a) -8
0) Byner BbiBeieHa OIMOKa
B) 0
r)4
14. IIlaxmaTHbBIN CYNEpKOMIIBIOTEP, KOTOPBIM BHIMIPAJI MaT4 y YEMIIMOHA
mupa no maxmaram ['appu Kacnaposa:
a) AlphaGo
0) dyraky
B) Deep Blue
r) JlJomoHOCOB-2
15. C nomMompl0 Kakoro CMMBOJIA MOKHO CO37aTh 3aroJIOBOK Ha SI3BIKE
pasmetku Markdown?
a)*
0) #
B) %
r &
16. Kaxkue Teru ucnonb3yoTcs IJIsl CO3/IaHUs KUPHOTO MIpudTa Ha S3bIKE
pasmetku HTML?
a) <[>...</I>
6) <P>...</P>



B) <SUB>...</SUB>
r) <B>...</B>
17. Kakoil cMMBOJ HCHOJB3yeTCs i1 Habopa (GOpMysbl ¢ IOMOIIBIO

LaTeX B Notebook Jupyter?

a)$

0) %

B) //

r) &

18. Kakwue BapuaHTBl UMEH IIEPEMEHHBIX JTOTyCTUMBI B Python?
a) x1

0) k&

B) _main

r) 1x

1) new_TepeMeHHas

19. C moMoIp0 KakoW orepanyy HaJ JABYMs IEJIbIMH YUCIAMHA MOYKHO

IMIOJIYYHUTDb OCTATOK

a) %

0)/

B) //

r) *

20. TIlyctp mepemMeHHOM a MPUCBOEHO 3HadeHwe S5, T. €. a = 5. Kakue

OIICpannu BO3MOKHBI?

a) a+=1

0) a/*=3

B) a=a+1l

r)all=2
21. Jlns gero mpuMenseTcs: GyHKIs inpoot()?

a) Jlnsa onpeneneHus TUIa TaHHBIX

0) /I Bo3BeieHUsI Ynclia B CTEIICHD

B) Jl;1s1 BBIBOJIa JaHHBIX B KOHCOJIb

r) /{7151 BBOZIa TaHHBIX C KIIABHATYPHI

22. Kakue omepaTopbl HUCIOJNB3YIOTCS JJIS peaM3alluu  ITUKIUYECKUX

aNrOPUTMOB?

a) for

0) while

B) elif

r) switch
23. C=(1,2,3,4,5). Bo3M0XHO 711 B JAHHOM KOPTEXE 3aMEHUTH 5 Ha 67
a) Her

0) Ja



Pazgea 2. Cucremsl ri1y00KOro o0y4eHus

1. B mammHHOM 0OyuY€HUU JaHHBIE JENATCS Ha:
a) O0Oy4Jaronryro 1 00y4yaeMyto BIOOPKY
0) bosbinyro 1 Manyo
B) OCHOBHYIO U HEOCHOBHYO
r) O0Gy4arouryo u TECTOBYIO BEIOOPKY
2. Kak Ha3piBaeTcsi MeTOA TOMy4YeHHUs KO3((UIMEHTOB ypaBHEHUs
perpeccuu, mpu KOTOpOM MUHUMU3UPYIOTCS KBaApaThl OIIHOOK?
a) MeTo1 MakCHMaIbHOTO MIPAaBAONIO 00U
0) MeToq MUHMMHU3ALUK CPEIHEN KBaIpaTUUECKON OLINOKH
B) MeToa MUHUMHU3ALMKA MOYJIEH OIIUOOK
r) MeTos HaMMEeHbBIINX KBAJApPaTOB
3. B HellpoHHON ceTH BBIYUCIINUTENbHAS €IWHULA, KOTOpas MOIy4aeT
uHGOpMAIMIO, TIPOU3BOAUT HAJ HEH MPOCTHIE BBIYMCICHHUS W TIEPEacT ee
JaJbIIe:
a) 'paauent
0) Helipon
B) AKCOH
r) Cunarc
4. Kakoil  anropuTM = HCHOOJB3yeTCs B METOAE€  OOpaTHOro
pacnpocTpaHeHHs OIIMOOK AJis TOMCKa MUHUMYyMa?
a) MeTton TuxoTOMUU
0) Anroputm JleikcTphl
B) MeToa HauMEHbLINX KBaJIpaToOB
r) 'panveHTHBIN cyCcK
5. Kak Ha3bIBaeTcs o/iHa uTepanus B mpolecce 00yueHusl, BKIIOYaroIast
MPEABSBICHUE BCEX TPUMEPOB M3 00YUAIOIIET0 MHOKECTBA?
a) Dnoxa
0) Ilaker
B) Cet
r) Mununaker
6. UYroObl mnoAkmIOUUTH OUOIMOTEKY HEOOXOIHMMO  HCIIOJNb30BaTh
KITIOYEBOE CJIOBO:
a) import
0) is
B) from
r) install
7. ns co3panusi pyHKIMU UCTIOJIb3YETCS KIIOYEBOE CIIOBO



a) func

0) lambda

B) class

r) def

8. Kakoli MeToa UCTIONB3yEeTCsl TP CO3/IaHUU CIIOBaps?

a) dict()

0) tupe()

B) list()

r) set()

9. Kakyro onepainio MOXKHO BBITOJIHUTH C TIOMOIIBbIO MeToza union()?

a) CuMMeTpu4Hasi pa3HOCTb

0) O0beHeHNE

B) [lepeceueHue

r) JlononHenue

10. Kaks ¢yHKiusa u3 OUOIMOTEKH NUMPY CIY>KUT JJIsI YMHOXKEHHS IBYX
Martpuil?

a) det()

0) dot()

B) len()

r) mult()

11. Kako#t tunm paHHBIX B OuOiMoTeKe pandas mpejcTaBisieT coOoit
IPOUHAEKCUPOBAHHBIA MHOTO MEPHBIA MacCUB?

a) DataFrame

0) list

B) Series

r) Array

12. Kakue ¢ynkuu u3z 6ubnamoreku matplotlib cmyxar nns nmoctpoenus
rpaduka

a) figure()

0) hist()

) plot()

r) func()

13. Jlns gero coyxut Gyukius head n3z 6ubmuorexu pandas?

a) JIns moncuera yncna cToa0II0B U CTPOK TaOJIULIBI

0) Jlnst BEIBOJIA TFOOBIX MATH CTPOK TAOHITBI

B) Jl71s1 BBIBOIA TOCTETHUX MATH CTPOK TAOIHUIIBI

r) J[7151 BBIBOJI TIEPBBIX MATH CTPOK TAOIHUIIBI

14. C nomomrpto kakod (yHkuu u3 Oubnmoreku matplotlib moxkHO
COXPaHUTh PUCYHOK ¢ Tpadu kom?

a) save()



6) fig()

B) show()

r) savefig()

15. B xakom pauama3oHe 3HAUYCHHWNA W3MEHAETCS  KOX(h( UIMECHT
JeTepMUHAIIU ?

a) [-1; 1]

6) [0, 1]

B) [0, +o0]

r) [-o0; +oo]

16. Kakue mokazaTeny MCIOJIB3YIOTCS ISl OICHKHA KadecTBa JIMHEHHOM
monaenu?

a) Koadduutent nerepmMunanmm

0) Koadduruent uucroit perpeccun

B) Root Mean Squared Error

r) Mean Absolute Error

17. Kakue 3Hau€HUS MOXKET NPUHUMATh KOAPHUIIUEHT KOPpEIaiuu?

a) 1,2

6)-0,9

B) 0

18. bubnuoTteka, KoTopas MpeaHa3HaueHa JJIsl MAIIMHHOTO O0YYEeHHUS:

a) random

0) sklearn

B) pandas

r) numpy

19. C nmomomipl0 KakWx TOKa3aTeleld MOKHO BBISIBUTH HaJlHune
B3aMMOCBS3H MEXKIY ABYMsI CITydail HBIMU BETMUUHAMU?

a) ucnepcus

0) Koaddurment koppensiuu

B) KoBapuanus

r) CpeaHee KBaipaTUUYE€CKOE OTKIIOHEHHE

20. Breibepute Bepubie yTBepxkaeHus (Bosmoxxkno Oomee omgHOTO
MPaBUJIBHOTO OTBETA):

a) Ilepuentpon Po3enbsarra — 370 npuMep HEHPOHHOM CETH C YUUTEIEM

0) HeilipoHHbie ceTH MOXHO TPUMEHSTH TOJBKO /IS PEIICHUS 3a71a4
IPOTHO3UPOBAHMUSL.

B) HelipoHsl coeauHsIOTCS CUHANCaMU TOJIBKO C TEMHU HEHpOHaAMH,

KOTOPBIE HAXOJATCS B OJHOM CJIO€

r) Bec cunarica — 310 yucio B quamnasone [—1; +1]

21. Kakue Tumbl HEHPOHOB MOTYT OBbITh B neprentpone Pozendnarra?

a) HopmupoBaHHbIie



0) OTKpBITHIE

B) BxoaHbie

r) CKpBITBIE

22. Kakue QpyHKIMH U3 MEPEUUCICHHBIX HUXKE MPUMEHSIIOTCS B Ka4eCTBE
(GYHKIUI aKTUBAIIMN B HEUPOHHBIX CETIX?

a) Curmouia

0) Curaym

B) Jlorapudmuueckas GyHKIUs

r) DKCIIOHEHTA

1) [TonrHOM BTOpPOM CTETIEHU

23. Kakas 6ubimroTeka UCToJb3yeTcs i1 paboThl ¢ HEHPOHHBIMU CETSIAMU?

a) keras

0) numpy

B) matplotlib

r) seaborn

24. Kakoil mokazareib MCIHOJIb3YeTCs JIJIsi OLICHKM KauecTBa HEUPOHHOU
CEeTH B 3aJa4e KiaccupuKam?

a) Root Mean Squared Error

0) Koadduruent nerepMmuHaum

B) accuracy

r) Mean Squared Error

2.2.2. KoHTpoJib 3HaHUM 10 pa3eny 3 JUCIUIUIMHBI MPOBOAUTCS B (popme
YCTHOT'O OIpoca.

Kpurepnun oueHku.

Ouyenka «OmauuHo) CTAaBUTCS, €CITU 00yJaAIOIIHICS:

1) TOJHO W apryMEHTHPOBAHO OTBEYAET IO COJICPIKAHUIO BOIPOCa;

2) oOHapyXHBaeT TMOHMMAaHUE MaTephaa, MOXXET OO0OCHOBaTh CBOH
CY’KJIEHUsI, TPUMEHUTh 3HAHUS Ha MTPAKTUKE, MPUBECTH HEOOXOUMBIE PUMEPHI;

3) wu3maraeT MaTepual MOCJICI0BATEIEHO M MPABUIIBHO, ¢ COOJIOCHHEM
HMCTOPUYECKON U XPOHOJIOTUYECKON MOCIEA0BATEIIbHOCTH.

Ouenka «xopouwioy — CTaBUTCSA, €CIM OOYydYarOIIUHCS JaeT OTBET,
YIOBJIETBOPSIOMIUA TEM K€ TpeOOBAHMSAM, YTO U JJISl OLEHKU «OTJIIMYHO», HO
JIOTYCKAET OJIHY-/IBE OIITMOKHU, KOTOPBIE CaM K€ UCITPaBJISET.

Ouenka «y0oe1emeopumenvHo» — CTaBUTCS, €CIM O00ydaroniuics
oOHapy»XWBaeT 3HAHUE W MOHUMaHUE OCHOBHBIX IMOJOKEHUN TAHHOTO 3aJlaHMsl,
HO:

1) wu3jaraeT MaTepuall HEIMOJIHO U JOMYCKAaeT HETOYHOCTH B ONPE/ICIICHUN
MOHATUH WK (POPMYIUPOBKE MPABUI;



2) HE yMeeT JOCTaTOYHO IIyOOKO W JI0OKa3aTelbHO OOOCHOBaTh CBOM

CYXKICHUA U ITPUBCCTU CBOU IIPUMCPBI;
3) H3J1aract MaTcpruall HCIIOCJICIOBATCIbHO U JOIIYCKACT OIITHOKH.

THUITIOBBIE BOITPOCHI J1JIA ITPOBEPKH YPOBHA
COOPMUPOBAHHOCTHU KOMIIETEHIIUAN

Koumponupyemuie pazoenni
(membt) oucyunIuHbl

Bonpocwt 01a noozomoeku K uHOUEUOYATbHOMY
YCHHOMY ORpPOCY RO MemMam OUCYUNTUHbL

Paznen 3. OGydeHue ¢ moaKpernaeHueM

Tema 3.1. IlonsaTus arexHra,
Cpellbl, COCTOSIHUSA, ICUCTBUNA U
Harpaabl. OyHKIUS EHHOCTH
cocrosinug (Value function) u
(GbyHKIUS KauecTBa JeUCTBUS
(Qfuntion).

OnTtumuzanus CTpaTeruu C
ITOMOIIHI0 MAaKCUMHU3AIIHHN
(GyHKITUH 1IEHHOCTH U Ka4eCTBa.
Q-obOyuenue.

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

2. DyHKIUS IEHHOCTH COCTOSIHUS.

3. DyHKOMS KayecTBa ACHCTBUA.

4. OntuMu3amnus CTpaTeru ¢ TOMOIIBIO
MakCcUMM3aluK GyHKIMI IIEHHOCTH U Ka4eCTBa.
5. Q-o0yueHwue.

Tema 3.2.

['my6okoe oOyueHue ¢
noakperieHuem. Deep Q-
Networks,

Actor-critic.

1. 'my6okoe oOydeHue ¢ MOJKPEIICHUEM.
2. Cetb Deep Q-Networks.
3. ACHHXPOHHBI# anroput™ Actor-Critic.

THUITIOBBIE BOITPOCHI J1JIs1 CAMOIIOAI'OTOBKHA
JJIAA ITPOBEPKH YPOBHSA COOPMUPOBAHHOCTHU KOMIIETEHIIUAN

Konmponupyemoie
pazoenvt (memot)
OUCUUNIUHBL

Bonpocwt 0152 noozomoeku K uHOUGUOYATbHOMY
YCHHOMY ORPOCY RO MeMAM OUCUUNTUHDL

Paznen 1. BBeieHne B HICKYCCTBEHHBIN MHTEIUIEKT U OCHOBHBIE METOIbI
MAIlIMHHOTO OOYYEeHUS JIJIs1 paOOTHI ¢ TAOTMYHBIMY JTAHHBIMHU

Tema 1.1. 1. OcHoOBHBIC 3aJaud CHCTEM HCKYCCTBEHHOIO
OCHOBHBIE 3aJIa4l CUCTEM | MHTEJUIEKTA.

HCKYCCTBEHHOTO 2. Knaccudbwukanms, kmacTepusamus, perpeccus.
WHTEIJUICKTA. Tunel MamumHHOTO OOY4YeHHUs: C yduTelneMm, Oe3
Knaccuduxanus, YUYUTENSA, C YaCTUYHBIM TIPUBJICUYCHUEM YUUTEIs,
KJIaCTepHu3allus, 0Oy4eHHE C MOJAKPETUICHUEM.

perpeccusi. Tumbl




MAIIMHHOTO O0YyUYEeHUsI: C
yduTenem, 0e3 yuuTens, C
JaCTUIHBIM
MPUBJICUCHUEM YIUTEIIA,
oOyueHue ¢
MOJIKPETUICHUEM.
Knaccudukarus Ha
IpUMepe alropuTMa
kommkaimmx cocenei
(KNN). MeTpuk# OICHKH
KJIaCCU(UKAIIMHU: TIOJTHOTA,
tounocth, F1, ROC, AUC.
BamupanuonHas u
TeCTOBasi BEIOOPKA.
Kpocc-Banunanus. Pabota
C KaTeropuaibHbIMU
MIpU3HAKaMHU.

Tema 1.2.

Perpeccus. MeTpuku
olleHKH perpeccun: MSE,
MAE, R%ko>dpuunent
nerepmuHanuu. JInaenas
perpeccus,
MOJMHOMMAIbHAS
perpeccus. IlepeoOyuenue
U peryispusanusi,
rpeOHeBas perpeccusi,
LASSO, Elastic Net.
JIuHelHsle MOACIN IS
KJIacCU(DUKALIUH.
[Iepuentpom,
JIOTUCTUYECKAS perpeccusl,
ITOJTHOCBSI3HBIE HEMPOHHBIE
CETH, CTOXaCTHUYCCKUM
IPAIMEHTHBIN CIIyCK U
oOpaTHOe
pacrpocTpaHeHue
rpaaveHTa. Perynspuzanus
JIMTHEUHBIX MOJIEIICHT
KJ1accu(puKanuum.

Tema 1.3.

3. Knaccudpukauus Ha mnpumepe anroputma k-
ommkaitmmx coceneid (KNN).

4. Perpeccusa. Merpuku onenku perpeccun: MSE,
MAE, R? — k03 pHIHEHT IeTepMUHALHMY.

5. Jluneitnas
perpeccusi.

6. Ilepeobyuenne wu perynspuszaus,
perpeccus, LASSO, Elastic Net.

7. Jluneiltnpie MoAend IS KJIACCU(PHUKALIUU.
[Tepuentpom, JIOTUCTUYECKAS perpeccus,
MOJIHOCBSI3HBIE HEWPOHHBIE CETU, CTOXACTHYECKHIA
IPaJUeHTHBIN CIyCK M 0oOpaTHOE pachpoCTpaHEHHE
rpaagvenTa. 8. Perynspusanus JTUHEHWHBIX MOJEIEU
KJIacCU(UKALTUUH.

9. Knacrepusanus. k-means, k-means++,
DBSCAN, arnomepaTuBHas KjlacTepu3alus.

perpeccus, MOJIMHOMHAJTbHAS

rpeOHeBast

10. MeTpuKky OLIEHKH KJIacTEepPHU3aIIH.

11. AnropuTmbl, OCHOBaHHbIE HA IPUMEHEHUU
PEIIAIOIMINX IEPEBHEB.

12. Kputepuu pasneneHus y3na: HHQOPMAITHOHHBIH
BBIUTPBILL, KpUTEPUH [ KHUHMU.

13. ArcamOam pemaromux 1epeBhEB: CIIyJaHbII
Jec, TPaJUeHTHbIN OyCTHHT.

14. Meton onopHbIX BeKTOpoB. [Ipsimast u oOpaTHas
3ajayva.

15. Omnpenenenrie OMOPHBIX BEKTOPOB. S epHbIi
TPIOK.




Knactepuzanus. k-means,
k-means++, DBSCAN,
arJioMepaTuBHAas
KJacrepusauus. MeTpuku
OLICHKH KJIACTEPHU3aLUU.

Tema 1.4.

AJNTOpUTMBI, OCHOBAaHHBIE
Ha IPUMEHEHUU
pEelaoINX JEPEBLEB.
Kputepun pazagenenus
y37a: “H(HOPMAIIMOHHBIN
BBINTPBIL, KPUTEPUI
Jxuau. AHCaMOIn
pEIAOIINX JEPEBHEB:
CIIy4alHBbIN JIeC,
I'PaAUEHTHBIN OyCTHHT.
Meton OnopHBIX BEKTOPOB.
[Ipsimas u oOpaTHas
3agava. OnpeneneHue
OIIOPHBIX BEKTOPOB.

S nepHbIi TPIOK.

Paznen 2. Cuctemsl riry00KOT0 00y4eHUs

Tewmsr 2.1.

Heuponnsie ceru.
OYHKIUU OIIHUOKH
HEVUPOHHBIX CETEU U
00y4eHHe ¢ IIOMOIITBIO
00paTHOrO
pacmpocTpaHeHus
rpaaueHTa. [lonstue 63Tya
1 DTIOXH.

Tewma 2.2. Pabora ¢
U300PKEHUSIMH C
ITOMOILBKO HEMPOHHBIX
cerel. CBEpTOUHBIE
HEUPOHHBIEC CETH.
Onepauuu cBEpTOK, max-
pooling.

[TonynsipHbie apXUTEKTYPbI
CBEPTOYHBIX HEUPOHHBIX
cereii: AlexNet, VGG,

1. Heliponnslie cetu. yHKIMM OIIMOKA
HEUPOHHBIX CETEH.

2. O0y4eHne ¢ MOMOIIBI0 00pPaTHOTO
pacrpocTpaHeHus rpaJueHTa.

3. [lonsarue 63T4a U SMOXHU.

4. Pabota ¢ n300paKeHUAMH C TOMOIIIbIO
HEUPOHHBIX CETEH.

5. CBepTOUYHBIEC HEUPOHHBIE CETH.

6. Oneparuu cBepTOK, max-pooling.

7. ITonmynsapHbIE apXUTEKTYPBl CBEPTOYHBIX
HelpoHHbIX ceTeil: AlexNet, VGG, Inception
(GoogLeNet), ResNet.

8. Tpancdepnoe oOyueHue.

9. O6paboTka TekcToB. PaboTa ¢ ecTrecTBEHHBIM
SI3BIKOM C TTOMOIIBIO HEMPOHHBIX CETEU.




Inception
(GoogLeNet), ResNet.
TpanchepHoe odyueHue.

Tema 2.3. O6paboTka
TekcToB. PaboTa ¢
€CTECTBEHHBIM

SA3bIKOM C IOMOUIBIO
HEUPOHHBIX CETEH.
BekropHsbie
NpPEACTABICHUS IS
Tekcrta: word2vec,
skipgram, CBOW, fasttext.
PexyppeHTHBIE HEMPOHHBIE
cetu, LSTM, GRU.
Tpancopmepsl,

BERT, GPT.

10. BekrtopHble NpeACcTaBIeHUs AJIs TEKCTA!

word2vec, skipgram, CBOW, fasttext.

PexyppenTHsie Heliponnsie cetr, LSTM, GRU.

11. Tpancdopmepsi, BERT, GPT.

Pa3znen 3. O0y4deHue ¢ MoAKpenIeHuEM

Tema 3.1. IlonsaTus
areHTa, Cpeibl, COCTOSIHUS,
JNEUCTBUM U HArpaJbl.
OyHKIUS IEHHOCTH
coctosiaus (Value
function) u pyHKIUS
KauyecTBa JICHCTBUSA
(Qfuntion).
Ontumu3zanus cTpaTeruu
C IOMOIIBLIO
MaKCUMM3AUHU QYHKITUH
IICHHOCTH U Ka4eCTBa.
QoOyueHnne.

Tema 3.2.

['myOokoe o0yueHue ¢
noakpemenuem. Deep Q-

Networks, Actor-critic.

1. MapkoBckue ciiyyaiHbIe MPOIECCHI.
2. llenu Mapkoga.

3. YpaBuenue bennmvana.

4. AnropuTMBI I1yO0KOro 0O0y4eHHUs C
ITOAKPEIJIEHUEM.

5. Q — anroputmBbI 00yYEHUS.

2.3. PexomeHgauuMu N0 OLEHMBAHMK) PAa3HOYPOBHEBBIX

o0y4yaroumuxcs

3aJaHuu

MakcuMajbHOe
KOJINYECTBO 0aJLJIOB*

Kpurepuu




OT1au4HO

BricTaBisieTcst 00ydaromemMycsi: eciiv BBITIOJHEHBI BCe
MYHKTBl pabOThl CaMOCTOSITENIHO, 0€3 OMMOOK, eCiH

MPEIOKEH 00JIee PAllMOHAIBHBIN aJTOPUTM PELLICHHUS
3aJ1a4M.

Xopomo

BricTaBisiercs oOydaroneMycsi: €Clii CaMOCTOSITEIIBHO
BBIMIOJTHEHBI BCE IYHKTBI  pabOThI, JIOMYIIEHBI
HE3HAYUTEIbHBIE OIIMOKM, €CIU MPEeJIoKeH Ooliee
paIioHaIbHBINA AJITOPUTM PEIICHUS 3a/1a4H.

YILOBJ'ICTBOPI/ITeJILHO

BricTaBisiercs oOy4aronemMycsi: €Clii CaMOCTOSITEIIBHO
(MM ¢ TIOMOIIBIO TIPETOaBaTelisl) BHINIOJHEHBI BCE
MyHKTBI pa0bOTHI, JOMYILEHBI TPyObIC OMIUOKH.

HeynoBieTBOpUTENBHO

BricTaBisiercs oOydaromeMycsi: €Cid C TOMOIIbIO
IPEroAaBaTessl BBIIOJIHEHB HE BCE MYHKTHI paOoTHI,
JOMYLIEHBI TPYOBIE OIIMOKHU.

* [Ipencrabieno B Tabmure 2.1.
3AJTAHUS 1151 TPOBEPKU YPOBHSI COOPMHUPOBAHHOCTHU

KOMIIETEHIIMHN

Paznen 1. BBegeHue B HCKYCCTBEHHbII HHTEJJIEKT M OCHOBHbIE METO/IbI
MAIIMHHOT0 00y4YeHHsl 1JIsi padoThl ¢ TAOJUYHBIMU JAHHBIMU

Bapuant 1. B Tabnune npuBeeHsl JaHHbIE 0 KBapTHpax 1Mo Bonrorpaackoi

obmactu
Ilena, TeIC. pYO. [Tnomans, M? | XKuag romab, M2
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 paHHOM TaOnuMIBI CO3/[aTh CJIOBaph, KOTOPBIM 3aTeM
npeodpazoBath B DataFrame. Haiitu mMakcuMasnbHble 3HAYEHUS IO KaXIOMY
MoKasaTeso, CpelHee W MEJAMaHHOE 3HaueHue Iutomaau. OnpenenuTh Yucio
KBAPTHUP, Y KOTOPHIX IIOIAAb Oonbie 50 M2,

[TocTpouts rpadmk 3aBUCUMOCTH CTOMMOCTH KBApTUPBI OT IUIOIIAIA

KBapTHUPBL.




Bapuant 2. B Tabnuime npuBeneHbl [JaHHBIE O KBapTHpax IO
Bonrorpanckoii obmactu

Ilena, ThIC. PYO. [Tnomans, M° | JKumas ruomasb, M2
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 paHHON TaOmMIBl CO34aTh CJIOBapb, KOTOPBIA 3aTeM
npeobpazoBate B DataFrame. HailTu MuHMMalibHbIE 3HAYEHHS MO KaXKIOMY
IIOKA3aTeNio, CpelHee M MEAMAHHOE 3HadeHue mromanu. OnpenenuTs 4uciio
KBapTUP, Y KOTOPBIX XKUIIast IIIomans Menbie 40 M2,

[TocTpoute rpauk 3aBUCUMOCTH CTOMMOCTH KBAapTUPBI OT IUIOIAIN
KBapTHUPHI.

Bapuanr 3. B Tabnuue npuBeAeHbl [JaHHBIE O KBapTUpax IO
Bonrorpanckoii o6mactu

Llena, Toic. py6. | Ilnomans, M?> | JKunasg 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 maHHOW TaOmUIBI CO37aTh CJOBapb, KOTOPBIM 3aTeMm
npeoOpazoBath B DataFrame.

HailTu MuUHHManbpHBIE 3HAYEHUS MO KAXKIOMY INIOKA3aTENI0, CPEIHEE U
MEIMaHHOE 3HAYCHUS KWIOW 1uiomaan. OnpeaenuTb YUCI0 KBapTUP, Y KOTOPBIX
IIEHA HE MPEBBIMIACT 2 MJTH. PYO.

[TocTpouTs Tpaduk 3aBUCUMOCTHA CTOMMOCTH KBAPTHUPHI OT JKUJION TIITOTIA U
KBAapTUPBL.



Paszpnes 2. Cucrembl ri1y00Koro o0y4eHust

3ananue 1. [logcuuraiite pe3ynbTarT HEHPOHHOW CETH, U300paKEHHOW Ha
PHUCYHKE, UCTIOJIb3YsI PYHKIIUIO CUTMOMI, U €€ OIUOKY, ucnoiib3zys MSE.
; 2 : 2 ; 2
(i —a))*+ (p —ax)* + -+ (i —ay)
n

MSE =

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

Hannsie: 1;=1, 1,=0, w;=0,45, w,=0,78 ,w3=-0,12 ,w4=0,13 ,ws=1,5 ,ws=-2,3.
PemnTh mocraBieHHYIO 3a7a4y MO CIAEAYIOIIMM HadaJIbHBIM JIaHHBIM: [1=1,
1,=0, Wi = W; XN, TIe N — HOMEP IO CIUCKY B KypHAaJe.

Pa3znes 3. O0y4eHue ¢ mogKpenjieHueM

3ananue 1. Vcnone3ysa anroputm Q-oOydeHusi pa3paboTaTh ONTUMAIBHYIO
MOJINTUKY (CTpATEruio BHIOOpA NEUCTBUS) JJII MAaKCUMH3AlUKA BO3HATPAXKICHUS B
cpene Frozen Lake.

BOITPOCHI K 3AUYETY 110 PA3JIEJIAM (TEMAM) ANUCHUIIJIMHBI

VcKkyCCTBEHHBINM MHTEIUICKT: MIOHATHE, BHJIbI, HICTOPHUS Pa3BUTHSL.

Cdepsl MPUMEHEHHS HCKYCCTBEHHOTO MHTEIIJICKTA.

OCHOBHBIE 33/1a91 CHCTEM MCKYCCTBEHHOTO MHTEIIICKTA.

AJTOPUTMBI HCKYCCTBEHHOTO MHTEJUICKTA.

MeTtonp! knaccuduKaIuy 1 KjaacTepu3aluu: crneruduka 1 0COOCHHOCTH.

© 0k ownE

Hcnonb3oBaHue perpeccuy B MallMHHOM O0yUY€HUHU.
/. Tumpl MalIMHHOTO OOYYEHMs: C yduTesaeM, 0e3 yUuTeNs, ¢ YaCTUIHBIM
MPUBJICUCHUEM YUUTEINSI, 00yUEHHUE C TIOJIKPETIIEHUEM.



8. Krnaccuduxamus ¢ ucrnonabp3zoBaHueM anroputma k-Ommxaiimmx coceaei
(KNN).

9. Mertpuku OIEHKH KiIaccu(PuKauu: mogHoTa, TouHocTs, F1, ROC, AUC.

10. BanupamnuonHast U TecToBasi BRIOOPKH B MammuHHOM oOydeHuu. Kpocc-
BaJUaIusl.

11. PaGoTa ¢ kaTeropruaJbHbIMH IPU3HAKAMHU.

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

13. Kimacrepusarnus. kMeans, KMeans++, MeanShift, DBSCAN.

14. Ancam6mmu. Soft and Hard Voting. Bagging. Ciy4aitablii jec.
15. Metpuueckuii knaccudukaropsl. KNN. WKNN.
16. Jluneiinas perpeccusi. LASSO, LARS. CART.

17. lepeBbst  pewmenuii.  Mudopmarmonuslii  Bbmrpeim.  OmuOka
Kjaccuukanuu, 3HTponus, kpurepuit Jxunu. [IpyHuHr.

18. I'moGaneueiii mouck. Cuywaitaeiii mouck. Grid search. Cmydaiinoe
omyxnanue. baiiecoBckas onTUMH3AIIHSL.

19. Jluneiinass  perpeccusi. [lommHomuanvHas perpeccusi. ['peOHeBas
perpeccusi.

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

21. TlepeoOyuenue u peryispusanus, rpedneBas perpeccusi, LASSO, Elastic

Net.

22. TlepuienTpoH, TOTUCTHYECKAS PETPECCHSL.

23. TlonHOCBSI3HBIC HEHPOHHBIE CETH.

24. CToxacTHYeCKU TPaJUEeHTHBIA CIYCK U OOpaTHOE pacHpOCTpaHEHHE
rpaJeHTa.

25. Perynspuzanus TMHEWHBIX MOJIeJIel KilacCu(UKAIINN.
26. AdaBoost. ['paarieHTHBIN OyCTHHT PENIAIOIINX JEPEBhEB.
27. Knacrepuzamus. Agglomerative Clustering. MeTpuku KiacTepu3aliny.

28. Onenka knaccudukaruu. DddexTuBHOCTH 110 [TapeTo. Precision-Recall u
ROC kpussie. AUC.

29. Heitponnsie CETH. [Tepuentpon PozenOnarTa. Oo6parnoe
pacnpoctpaHeHue rpaaueHTa. ynkmun aktuBanuu. Softmax.

30. Jloxanmpupii momck. Hill Climb wu ero pasHoBumHoctH. OTXKWUT.
['eHeTHYECKUI aITOPUTM.

31. MeTto omopHBIX BEKTOPOB. Aapa.



