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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 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.




