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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: |oTA

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

Teopusi BEpOsSTHOCTEN W MaTeMaTU4eCcKas CTaTUCTHKA

Bricmias maTematuka

WHadopMaoHHbIe TEXHOIOTUN B YIPABICHUH

OCHOBEBI HH(bOpMaTI/IKI/I ¥ BBEIYHUCIUTEIIFHON TEXHUKHU

1.3.2. Jucyunnuna "Cucmemsl uckyccmeennozo uumennekma' —evicmynaem onopou Os CLeoyioujux
9/1EMEHMO8:

Hpe[[,I[I/IHHOMHaﬂ IMpaKTUKa

9HeKTpOHHO€ MMpaBUTECIBCTBO

1.4. PE3YJIBTATBI OCBOEHUA JUCIHUIIJIMHBI:

IIK-6: Cnocobrocmb ucnonv306ams 3HAHUE OCHOBHLIX MEMOO008 UCKYCCMBEHHO20 UHMENLeKma 8
nocieoyrwuell  npopeccuoHaibHOU  0esmeNbHOCMU 8 — Kauecmee  HAYUHbIX — COMPYOHUKO8,  Npenodasamenel
00pa3z08amenbHbIX 0P2AHU3AYULL BbICUIE20 0OPA30BAHUS, UHIHCEHEPOS, MEXHON0208

3HaTh:

YpoBenb 1 | THITBI 33124 MAITHHHOTO OOYYEHUS M IPUMEHSEMbIE K HUM KJIacChl alTOPUTMOB

YpoBeHB 2 | OCHOBHBIC HAITPaBJICHUS PAa3BUTHS MCCIICIOBAHUI B 00JIACTH CUCTEM UCKYCCTBEHHOTO MHTEIUICKTA

YPOBeH]) 3 TEOPETUICCKUE OCHOBBI AJITOPUTMOB MAITUHHOT'O 06y‘IeHI/I$I

VYMeTh:

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

ypOBeHL 2 OIICHHUBATHb KA4YCCTBO pGH_ICHI/Iﬁ CHUCTEM MAIIIMHHOI'O O6y‘l€HI/I$I

YpoBenb 3 | amanTtUpoBaTh AITOPUTMBI MAITMHHOTO OOYYEHHSI K PEIIEHUI0 PAKTHIECKUX 3a/1a1

Bnaners:

Yposenb 1 | MeTOA00THEH pa3paOOTKU PEIICHNH MATMHHOTO O0YUEHUS

YpoBeHb 2 | IpEMepaMu MPAKTUUIECKOTO MPUMEHEHHS apXUTEKTYP UCKYCCTBEHHOTO MHTEIJUICKTa

YpoBenb 3 | MeTOAaMH OHJIAIH TECTHPOBAHHUS PEUICHUA MAIIMHHOTO 00yJYEeHHUS

B pesynomame oceoenua oOucyunaunvt ""Cucmemsvt UCKyccmeeHH020 unmennekma'' oodyuaroujuiica

3.1 |3uarh:

- MeToabl pa3paboTKW OpPUTHHAIBHBIX alTOPUTMOB M TPOTPAMMHBIX pEIIEHHH C HCHOJIb30BaHHEM
COBPEMEHHBIX TEXHOJIOTH;

- IPUHIUIBI 00y4eHHsI U TPUMEHEHHsI HEHPOHHBIX CeTeil;

- TCOPCTUYCCKNEC OCHOBLI U aJITOPHUTMbI O6y‘-ICHI/ISI C MOAKPCIJICHUEM

3.2 | YMmeTh:

IMPUMCHATH MCTOAbl MAILIMHHOT'O 06yquH51, IMOATOTaBJIMBAThL JaAHHBIC U UHTCPIPECTUPOBATE PE3YJIbTAThI;

HACTpauBaTh HEOOXOAMMOE OKPY)KEHHUE JIIsl pabOThl C HEHPOHHBIMHU CETAMU;

MPUMEHSATH B J000y4IaTh Mpeao0ydeHHbIe HEHPOHHBIE CETH U3 IOCTYITHBIX OMOITHOTEK;

BBIOMPAThH U PEATM30BBIBATH AITOPUTMBI O0YIECHHUS C TIOAKPEIVICHHEM C YIETOM CTIenn(UKY 3a1a91

3.3 | Baagers:




- HaBBIKAMHU OIICHKW MPUMEHHUMOCTH aJTOPHUTMOB, BO3MOXXHBIX PHCKOB W IIOCIIEACTBUN OIIMOOK, HAXOIUTH
ONTHMAJIBHBIE PEIIeHUS I pabodnx 3a1ad;

- HaBBIKOM HCITOJIb30BAaHUS CYIIECTBYIOMINX IPOTPAMMHBIX OMONHOTEK W MOJENEH, CO3MaHus MPOrPaMMHBIX
peam3anuii IyOOKHX HEUPOHHBIX CETEH;

-BJIAZICCT HABBIKOM MCIIOJB30BaHUA CYHICCTBYIOIIUX IIPOTrpaMMHBIX OMONMMoTEK U MOI[CJIGIZ, CO31aHuA
IMporpaMMHBIX peanmaunﬁ Ha OCHOBC aJITOPUTMOB O6y‘leHI/I$I C MMOAKPCIICHUEM

1.5. ®OPMbI KOHTPOJIA

Tekymuii KOHTPOJb YCIIEBAEMOCTH IO3BOJIIET OLEHHUTH YPOBEHb C(HOPMHUPOBAHHOCTH 3JIEMEHTOB
KOMITETCHIMH (3HaHWH, YMEHHH W TNPHOOPETEHHHIX HABBIKOB), KOMIIETCHLHUH € TIOCIEAYOIINM OOBbEIUHEHUEM
OLICHOK W TPOBOAWUTCS B (OpME: YCTHOTO ONpoca Ha JIEKIMOHHBIX W CEMHUHAPCKUX/IMPAKTHYECKHX 3aHSATHSIX
(ppoHTaNBHBIN, WHAMBUAYAIBHBIA, KOMIUIEKCHBINH), MHCHMEHHOW MPOBEPKH (TECTOBBIC 3aJaHUs, KOHTPOJb 3HAHUM
1O pasfeny, CUTYallMOHHBIX 33JaHUil W T.I.), OLCHKH aKTUBHOCTH paboThl 0O0ydalolIerocst Ha 3aHATHH, BKJIIOYAs
3aJaHUs ATl CAMOCTOSITEIIbHOM PabOTHI.

Hpome.ucymounaﬂ ammecmauus

Pe3ynbratel TEKylIero KOHTPOJS W TPOMEXKYTOYHOH arTecTalud (HOPMHUPYIOT PEUTHHTOBYIO OICHKY
pabotel ctynenra. Pacmpenenenue 0aimnoB mpu  GOPMHUPOBAHMM PEHTHHTOBOM OLEHKH Pa0OTBHl  CTyAEHTa
OCYIIIECTBISICTCS. B COOTBETCTBUM C JICHCTBYIOIMM  JIOKAJIbHBIM HOPMATHUBHBIM akTOM. [lo  TUCHUIUIMHE
"CucTeMBI HCKYCCTBEHHOTO MHTEIUIEKTA" BHIOM ITPOMEKYTOYHOM aTTECTAIINH SIBISICTCS 3adeT

PA3JIEJI 2. COAEPKAHUE JUCIIUITJIMHBbI

2.1. TPYAOEMKOCTBb OCBOEHUA JUCIHUIIJIMHBI

O6mas Tpyao€MKOCTh MUCHHITIMHBI "CHCTEMBI WCKYCCTBEHHOTO WHTEIUIEKTAa" COCTaBIseT 2 3a4ETHBIC
€IMHHUILBI, 72 4acoB.

KosmndecTBO 4acoB, BBIACISEMBIX Ha KOHTAKTHYIO PabOTy C MperojaBaTeieM U CaMOCTOSATENIBHYIO PaboTy
00yJaroIerocs, onpeAensieTcs y4eOHbIM TUTAHOM.

2.2. COJEPKAHUE PA3JEJIOB JUCIUIIJIMHBI

HaunmeHoBaHue pa3jesioB M TeM /BU] 3aHATHUSL/ Cemectp | YUacoB | Komneren- | Jluteparypa | Uurte | Ilpumeuanue
/ Kypce A PaKT.

Pa3nen 1. BBeaeHue B MCKYCCTBEHHbIH HHTEIEKT
M OCHOBHBbIE METO/IbI MAIIMHHOTO 00Y4eHUs 115l
padoTsl ¢ TAOJIMYHBIMHM JAHHBIMU

OCHOBHBI€ 3aJ1a4M CUCTEM UCKYCCTBEHHOTO 6 2 JI1.1J11.2 0
uHTemekra. Kinaccuduxanus, JI1.3J12.1
KJIacTepuzanus, perpeccus. TUmbl MammHHOTO JI2.2J13.1
00y4eHHs: C yuuTeneM, 0e3 yunuTens, ¢ JI3.2J13.3
YaCTHYHBIM MIPUBJICUYCHUEM YUHUTEIs, 0OydeHHE 0102233

¢ nogkperuieaneM. Knaccudukanus Ha 24 35

npuMepe ajaropuTMa k-Gmmxaiimux coceneit
(kKNN). MeTpuxu onieHKH Kiaccu(puKaluu:
nojHota, TouHocts, F1, ROC, AUC.
BammnanmonHas u TectoBas BeIOOpKa. Kpocce-
Banmuaanus. Pabota ¢ kareropuaabHBIMU
npusHakamu. /Jlex/

IIpopaboTka yaeOHOTO MaTepuaia JCKITHH. 6 6 JIT.1J11.2 0
[Monroroska k 1abopatopHbiM paboTtam /Cp/ JI1.3712.1

JI2.2713.1

JI3.2J13.3

31322 33

24 35

Mertonbl paboThI ¢ Tabnumamu B Python. 6 0 JIT.1J11.2 0
Arperarus 1 BU3yaau3aius JI1.3J12.1
JaHHbIX. [IpoBeeHne nepBUYHOIO aHam3a J12.2J13.1
naHHbBIX. /J1ab/ JI3.2JI3.3

0102233




24 35

[IporpaMMHO-aITOPUTMUYECKOE OCBOCHUE JI1.1J11.2
matepuaia /I1p/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
0102233
24 35
Perpeccus. Metpuku orienku perpeccuu: MSE, JIT.1J11.2
MAE, R2 — ko3¢ ¢punmeHt JI1.3J12.1
nerepmuHanuu. JInHeitHas perpeccus, J12.2J13.1
MOJTMHOMHUATbHAS PETPECCHSL. JI3.2J13.3
[lepeoOyuenue u peryasipusanus, rpeOHEBas 0102233
perpeccusi, LASSO, Elastic Net. D435
Jluneitapie MoaeNH TS KiTacCH(DUKAITIH.
ITepuenTpoH, JlorucTudeckas
perpeccusi, IOJIHOCBS3HBIE HEHPOHHBIE CETH,
CTOXaCTUYECKHUI IPAIUEHTHBIN CITYCK U
o0OpaTHOe pacTpoCTpaHEHHUE IPaHeHTa.
Perynsipuzanus nuHeHHBIX
Mozenel kiaccudukanuuu. /Jlex/
IIpopaboTka ydeOHOTO MaTepHaia JICKIUH. JIT.1J11.2
[onroroska k 1abopaTopHeiM pabotam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
0102233
24 35
Hcnonb3oBaHue U CpaBHEHUE aITOPUTMOB JIT.1J11.2
knaccupukanuu: kNN, JI1.3J12.1
pelaroniye qepeBbes U uX aHcaMOIIH, JI2.2J13.1
JorucTudeckas perpeccus. /J1ad/ JI3.2J13.3
012233
24 35
[IporpaMMHO-aITOPUTMHYECKOE OCBOCHUE JI1.1J11.2
matepuaina /I1p/ J1.3J12.1
JI2.2J13.1
JI3.2J13.3
012233
24 35
Knactepuzamms. k-means, k-means++, JI1.1 J11.2
DBSCAN, arnomepaTuBHas JI1.3J12.1
KJactepuzanus. MeTpuKu OLEHKU JI2.2J13.1
Kiactepu3aruu. /JIex/ JI3.2JI3.3
012233
2435
IIpopaboTka yaeOHOTO MaTepuaia JCKITHH. JIT.1J11.2
[Monroroska k 1abopatopHbiM paboTtam /Cp/ JI1.3712.1
JI2.2J13.1
JI3.2J13.3
012233
2435
Hcnonb3oBaHue U OlEHKA aITOPUTMOB JIT.1 JI1.2
perpeccun. [logbop onTUMambHBIX JI1.3J12.1
napameTpoB perpeccud. /J1a6/ J12.2J13.1
JI3.2J13.3
012233
2435
IIporpaMMHO-aJITOPUTMHYECKOE OCBOCHUE JIT.1 JI1.2
marepuana /T1p/ JI1.3712.1




J12.2J13.1

JI3.2J13.3
0102233
2435
ANTOPUTMEBI, OCHOBaHHBIE Ha IPUMEHEHUHU JI1.1J11.2
peuaronux aepesbeB. Kputepuu pasaeneHus JI1.3J12.1
y37a: HH(POPMAIIMOHHBII BRIUTPHIIIL, KPUTEPHA JI2.2J13.1
JoxuHn. JI3.2JI3.3
AHcaMOJIn pelaromuX AepeBbeB: CydailHbIH 0102233
Jiec, TpaJIneHTHBIN OYCTHHT. 24 35
MeTtoz onopHBIX BeKTOpoB. [Ipsimast u oOpatHas
3anava. OnpesieneHne OnOpHBIX BEKTOPOB.
SAnepusiit Tprok. /Jlex/
IIpopaboTka yaeOHOTO MaTepuaia JCKITUH. JIT.1J11.2
[MoaroroBka k mabopaTopubM padotam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
012233
2435
OnTUMU3aIMOHHEIC 3a0a91 U UX PEIICHIS. JIT.1J11.2
[TonGop runepnapaMeTpoB ajropuTMa ¢ JI1.3J12.1
ITOMOIIBIO METOIOB onTHMHU3anuu. /J1ad/ J12.2J13.1
JI3.2J13.3
012233
2435
IIporpaMMHO-aJITOPUTMHUYECKOE OCBOCHUE JIT.1 JI1.2
marepuana /I1p/ JI1.3712.1
JI2.2J13.1
JI3.2J13.3
012233
2435
[ToaroroBka k pyoesxxHoMy KoHTpoto /Cp/ JIT.1J11.2
JI1.3J12.1
JI2.2713.1
JI3.2J13.3
012233
2435
Pa3znen 2. Cucrembl r1y00Kkoro ody4eHus
Heiiponnsie cetn. OyHKIINU OMIHOKH JI1.1J11.2
HEWPOHHBIX CeTel 1 00ydeHHE C JI1.3J12.1
MIOMOILBI0 OOPaTHOTO PacCIPOCTPaHEHUS J12.2J13.1
rpaguenTa. [lonstue 6319a n snoxu. /JIex/ JI3.2JI3.3
012233
2435
IIpopaboTka yaeOHOTO MaTepHaia JCKITHH. JIT.1J11.2
[Monroroska k abopatopHbiM pabotam /Cp/ JI1.3712.1
JI2.2J13.1
JI3.2J13.3
012233
2435
Knaccubukanus n3o0pakeHuid 1 TpaHcPepHOe JIT.1J11.2
oOyuenue. /J1ad/ JI1.3J12.1
JI2.2713.1
JI3.2J13.3

9192 33




24 35

[IporpaMMHO-aJITOPUTMUYECKOE OCBOCHUE JI1.1J11.2
matepuaia /I1p/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
0122 33
2435
PaGora ¢ n300pakeHUsAMU C TOMOIIBIO JI1.1J11.2
HEHpOHHBIX ceTel. CBepTOUHbIE HEHPOHHBIE JI1.3J12.1
cetn. Onieparuu CBepTOK, max-pooling. JI2.2J13.1
[omynsipHbIE apXUTEKTYPBI CBEPTOYHBIX JI3.2J13.3
HelipoHHbIx ceteil: AlexNet, VGG, Inception 0102233
(GoogLeNet), ResNet. TpanchepHoe D435
oOyuenue. /Jlex/
[IpopaboTka yaeOHOTO MaTepHraia JICKIUH. JI1.1J11.2
[ToaroroBka k 1abopaTopubM paboTtam /Cp/ JI.3J12.1
J12.2713.1
JI3.2J13.3
0122 33
2435
Pabota c TekcTaMu U BEKTOPHBIMH JI1.1J11.2
TIpeCTaBIeHUSIME TEKCTOB /J1ab/ JI1.3712.1
JI2.2J13.1
JI3.2J13.3
0122 33
2435
[IporpaMMHO-aJITOPUTMUYECKOE OCBOEHUE JI1.1J11.2
matepuaia /I1p/ J1.3J12.1
JI2.2J13.1
JI3.2J13.3
0122 33
2435
O06paboTka TekcToB. PaboTa ¢ ecTecTBEHHBIM JI.1J11.2
SI3BIKOM C IOMOILbIO0 HEUPOHHBIX CETEH. JI1.3J12.1
BekropHbie npencTaBieHus AJisl TEKCTa: JI2.2J13.1
word2vec, skipgram, JI3.2J13.3
CBOW, fasttext. PekyppeHTHBIC HEHPOHHEIE 0102233
cetn, LSTM, GRU. 2435
Tpancdopmepsr, BERT, GPT. /JIex/
[ToaroroBka k pyoeskHOMY KOHTpOIto /Cp/ JI1.1J11.2
JI.3J12.1
J12.2713.1
JI3.2J13.3
0122 33
2435
Pa3gen 3. O0yyeHnne ¢ nogkpenieHueM
IlonsTus arenTa, cpepl, COCTOSIHUS, ACUCTBUIA JI1.1 J11.2
u Harpaasl. OyHKIUSA JI1.3712.1
neHHoctH cocrosinus (Value function) u JI2.2713.1
(hynkius xkadectBa aeiictus (Qfuntion). JI3.2J13.3
OnTtuMu3aius CTpaTeruy ¢ MOMOIIbIO 212233
MaKCUMH3aIUK (PYHKIMH [ICHHOCTH U KauecTRa. 24 95
Q-o0yuenue. /Jlex/
IIpopaboTka yaeOHOTO MaTepHaia JCKITHH. JIT.1J11.2




IToaroroBka k mabopaTopHbIM padoTam /Cp/ JI1.3J12.1
JI2.2713.1
JI3.2J13.3
3139253
34 35

[Ipumenenne Q-Networks ms perenus 6 2 JI1.1J11.2 0
MIPOCTHIX OKpYKeHui. /J1ab/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
01022 33
24 95

IIporpaMMHO-aITOPUTMUYECKOE OCBOCHUE 6 0 JI1.1J11.2 0
matepuaina /Ip/ JI.3J12.1
JI2.2J13.1
J3.2J13.3
019233
24 95

I'myboxoe obydenue ¢ noakpemnenueM. Deep Q 6 0 JI1.1J11.2 0
-Networks, Actor-critic. /JIex/ JI1.3J12.1
JI2.2J13.1
J3.2J13.3
0102233
24 35

[IporpaMMHO-aITOPUTMUYECKOE OCBOCHUE 6 2 JI1.1J11.2 0
matepuaia /I1p/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
0103233
34 35

[onroroska k pyoexunomy koHTpoto /Cp/ 6 6 JI1.1J11.2 0
J1.3J12.1
J12.2713.1
J3.2713.3
015233
54 55

Paznensr 1-3 /Kouc/ 6 4 JI1.1 J11.2 0
JI1.3J12.1
J12.2J13.1
J13.2 J13.3
D1039233
D4 D5

PA3JIEJI 3. OBPA3OBATEJIBHBIE TEXHOJIOT'HU

B mpomecce OcBoeHHS IUCIUIUIMHBI HCMONB3YIOTCS CIEAYIOIIHME OO0pa3oBaTeNbHBIE TEXHOJIOTHH: JIEKIHH
(J), npakruueckue 3austus (IIP), maGopartopubie paboter (JIP), camocrostenbHas pabGora cryaeHtoB (CP) mo
BBIMTOJIHCHUIO PA3JIMYHBIX BUIOB 3a[aHUN.
1. B mpormecce ocBOeHHUS AMCUMIUIMHBI HCIIONB3YIOTCS CIEIYIOIINe WHTEPaKTHBHBIE 0Opa30BaTEIbHBIE TEXHOJOTHH:
npobnemnas yeknws (ILJ1). JleknmoHHBIM MaTepuan MpEACTaBICH B BHAE claia-mpeseHtanud B (opmarte «Power
Point». JIns HarIsgHOCTH WCHONB3YIOTCS MaTepUalbl Pa3IHYHBIX HAYYHBIX W TEXHHYECKUX OKCIIEPUMEHTOB,
CIPAaBOYHBIX MaTEpPHaiOB, HAYYHBIX CTaTed T.J. B Xome Jekuumu mpemaycMOTpeHa oOpaTHas CBS3b CO CTYICHTAMH,
AKTUBU3UPYIOIINE BOIMPOCH, MPOCMOTP W oOCyXIeHHe BuaeohmibMOB. llpn TpoBeeHWM JEKIUH HCTOIB3yeTCS
MpOoOJIEMHO-OPUEHTHPOBAHHBIA MEXAUCHUIUIMHAPHBIN MMOAXO0/, MpEroiararoliii TBOpYECKHe BOIPOCH U CO3AaHHE
JIUCKYCCHOHHBIX CUTYallnH.
2. Ilpu n3nOXKEHNH TEOPETUIECKOTO MaTepHaa HCIOIb3YIOTCS TAKHE METOIBI:
— MOHOJIOTHYECKHI;
— MOKAa3aTCIbHBIN;
— INAJTOTHYCCKHUIM;
— 3BPUCTUUECKUI;




— HACCIICIOBATENLCKHIA;

— npo0JIeMHOE U3JI0KEHHE.

3. Mcnonp3yroTcs cneayoue NpUHIMIbBI JUAAKTUKN BBICIIEH HIKOJIBI:

— MOCIIEI0BATENNFHOCTh O0YUEHUS;

— CHCTEeMaTUYHOCTb OOyJIEHHS;

— IOCTYIHOCTb OOY4ECHHS;

— MIPUHIIAI HAYIHOCTH;

— MIPUHIIXIIEI B3aHMOCBSI3M TE€OPUH U TIPAKTHKH;

— [NPUHOUII HATJIAAHOCTU U JIP.

B koHILIe KaXKA0# JeKIMHU NPEeTyCMOTPEHO BPEMsI AJIsl OTBETOB Ha MPOOIEMHBIE BOIPOCHL.

4. CamocrostenpHass paboTra mpeAHa3HadeHa I BHEAYAWTOPHOW  pabOTHl  CTYACHTOB, CBSI3aHHOH C
KOHCIIEKTUPOBAHUEM HCTOYHUKOB, yqe6H0r0 Marepuaia, U3ydCHUEM I[OHOJIHI/ITCIILHOf/i JIMTEpATypbl IO JUCHUILINHE,
MOJITOTOBKOM K TEKyIIeMy M IMPOMEXYTOUHOMY KOHTPONIO, a TakXKe BBIOJHEHHEM HHIMBHIYaJIbHOTO 3aJaHus B
(hopMe SMITUPHYECKOTO UCCIIEAOBAHUS.

PA3JIEJI 4. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME JUCHUIIJINHbBI

4.1. PexoMeHayemas JuTeparypa

1. OcHoBHas TUTEpaTypa

ABTODHI, 3arnaBue WznaTenscTBO, TON
JI1.1 | ®aax I1. MammaHOe 00y4yeHne. Hayka u rcKyccTBO TOCTpOSHUS M: IMK Ilpecc, 2015
ANTOPUTMOB, KOTOPBIE H3BJIEKAIOT 3HAHUS U3 TaHHBIX
(400 c.)
JI1.2 |Huxonenxko C., I'mybokoe obyuernne (480 c.) CIIG.: ITutep, 2018
Kanypusn A.,

Apxanrensckas E.

JI1.3 |Cartron P. C., bapro | O0yuenue ¢ nmogkperenneM: Beenenue. 2-e u3g. (552 M.: IMK IIpecc, 2020
2. JIx. c.)

2. JlonoyTHUTEIBHAS JTATEPaTypa

ABTOpHI, 3arnaBue W3natenscTBO, TOX
JI2.1 |E.B.bopoBckas, H. | OcHOBBI HCKYCCTBEHHOTO MHTEJUIEKTA: yieOHOE mocoOue M. : JlabopaTopus 3HaHUH,
A. laBbItOBa (130¢.) 2020
JI2.2 | I1. Jxommu W ckycCTBEHHBIN MHTEIUIEKT ¢ ipuMepaMu Ha Python CIIb6. : OO0
(440 ¢c.) "MuanekTuka'", 2019
3. MeToanueckue pa3padoTKku
ABTODHI, 3arnaBue W3 narenscTBO, O
JI3.1 CucteMbl HCKYCCTBEHHOTO HHTEIEeKTa: KoHcnekT "TOHAYUIC"
Bpanyn H.B. nexui st obygaromuxcs mo OIl 6akanaBpuara Bcex
HanpasJeHUN noarotoBku (135 ¢.)
JI3.2 CucTeMbl HCKYCCTBEHHOTO MHTEIUICKTa: MeToInIecKre "ITOHAYUIC"
H.B. bpanyn PEKOMEHIAINHY JUTS 1a00PATOPHBIX U MPAKTUUYECKUX

3aHATUHN 175 oOyuaronuxcs o Ol OakanaBpuaTa Beex
HanpasJjeHui noarotosku (120 c.)

JI3.3 CucteMbl UCKYCCTBEHHOTO MHTEJUICKTa: MeTonndeckre "TOHAYUIC"
H,B, bpanyn PEKOMEHJauu 110 OPTraHU3aluu CaMOCTOSATENBHON
paboTsr oOyuaromuxcs o Ol 6akanaBpuara Bcex
HaIpaBJICHUHA MOATOTOBKH (125 c.)

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

21 brbmorexa https://donampa.ru/biblioteka

2 | Open Machine Learning Course https://mlcourse.ai

Brenenne B MammHHOe 0O0ydeHume ot «Bioinformatic

33 Institute»

https://stepik.org/course/4852/promo

Crenpanusanus MammHHOe 0oOydeHHE W aHANU3 AAHHBIX | https://ru.coursera.org/specializations/machine-

24 o . :
oT «MOCKOBCKHH (PU3UKO- learning-dataanalysis




TEXHUYECKUH HHCTUTYT»

[Inardpopma s mpoBemeHusi copeBHoBaHWM 1o Data

95 Science

https://www.kaggle.com

4.3. Ilepevyenb MPOrpaMMHOro odecredeHust

JluueH3uoHHoe ©  CBOOOJHO  pacmpocTpaHseMoe  IporpaMMHoOe  oOecredeHue, B TOM  YHCIE
OTEYECTBEHHOT'0 IIPOU3BOJICTBA!
IIpn mpoBeneHWM JEKIHMHA HCIIONB3YEeTCS AyIUTOPHS C MYJIbTHMEIUHHBIM 000pyZOBaHHEM. AYIUTOPHBIE 3aHITHS
NPOBOAATCS B KOMIBIOTEPHBIX KJIacCax € JOCTymoM K cetd WuTepHer. JIns mpoBeneHHsT KOHCYAbTauuid B online-
pexxume ucnonssyercss LMS Moodle n Snnexc. Texemoct.

[IporpammHoe obecrieueHue:

1. Onepannonnas cucreMa Windows 7 u BbIIIIE.

2. TIO B cocraBe makera MS Office 2010 u Beime, Bkirodas mporpamMmmbl MS Project m MS Visio, muctpubyrus
Python BMecTe ¢ OCHOBHBIMHU OHMOJIMOTEKAMU JIJISl aHAJIN3a JIAHHBIX M [TAKSTHBIM

MeHeKepoM conda

4.4. lIpodeccnonanbHbie 6a3bl JAHHBIX U HH()OPMALUOHHbIE CIIPABOYHBIC CHCTEMBbI

KoMmmbroTepHast TeXxHUKa C BO3SMOKHOCTBIO OAKIIOYEHUS K ceTH «VHTepHeT» 1 o0ecrieueHueM OCTyNa B 3JICKTPOHHYIO
nHpopmaIronHo-o0pazoBatenbHyto cpeny (OMOC JOHAYUIC), a takke BO3SMOXKXHOCTHIO WHAWBAYATEHOTO
HeorpanmdeHHoro joctyna odydaromuxcs B 9bC u DMOC nmocpenctBom Wi-Fr nepcoHanbHBIX MOOMIBHBIX YCTPOWUCTB.
Python-0ubanoTeka aj1st HAydYHBIX U MHXKEHEPHBIX pacyéToB http://scipy.org/

oubnroTeka st ¢ (HEeKTUBHON pabOTHI ¢ MHOTOMEPHBIMH MaCCHBAMH JaHHBIX http://www.numpy.org/

OmOIMOTEeKa Ha SA3bIKE TTporpaMMupoBanus Python mis Busyanmsanmm gaHHbIX https://matplotlib.org

4.5. MaTepuajabHO-TeXHHYECKOe o0ecnevyeHue TUCHUILIMHBI

1. JlekunmoHHBIE 3aHATUSA. AYOUTOPUH C MYJIbTUMEIWHHBIMH CpPEACTBAMH M HWMCIOIINE BBIXOJ B CETh
«MuTepuery. [loMemeHus A TPOBEICHUS ayTUTOPHBIX 3aHATHH, 000PYIOBaHHbIC YUeOHOW MeOEIbIO.
2. JJabopaTopubIe paboTel. KOMIIBIOTEPHBIH KIacC ¢ KOMITIEKCOM IPOTPaMMHBIX CPENICTB,
MO3BOJSIIONIMX KaXKIOMY CTYACHTY pa3pabaThiBaTh MPOTpaMMHBIE pealu3alldd MPAKTHYeCKUX 3a7ad4 B XOJC
BBITTOJTHEHUS
mabopaTOPHBIX PaboT.
3. IlpakTnueckue 3aHATHSA. KOMIBIOTEpHBIH KiIacc ¢ KOMIUIEKCOM MPOTPAMMHBIX CPEJICTB, TMO3BOJISIIOMINX KaKIOMY
CTYACHTY pa3pabaThiBaTh NPOrpaMMHBIC peau3aludd NPAaKTHYECKUX 3afad B XOJAE BBHIMOJNHEHHs JTabopaTOpHBIX
paboT.
4. CamocrostenpHast pabota. bubnmorexa, mmeromass paboune MecTta IJsl CTYIEHTOB. AyIHTOPWH, OCHAIICHHBIE
KOMITBIOTEpaMH C JIOCTYIIOM K ceTd «HTepHeT».

PA3JIEJI 5. ®OHJI OHEHOYHbIX CPEJACTB

5.1. KouTpoJibHbIEe BONPOCHI U 3aJaHUSA

Bomnpocs! k 3auery.

1. BaifecoBckuii knaccugukarop. Ouenka npuznakos (Gaussian, Bernoulli, Multinomial). EM anroputwm.

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

3. Aucambmu. Soft and Hard Voting. Bagging. Ciry4aiinsrii nec.

4. Metpuuecknii kiaccuuraropsr. KNN. WKNN.

5. Jluneitnas perpeccus. LASSO, LARS. CART.

6. lepeBbs pemenuii. Madopmanronnslii BeIUrphin. OmunOKa KiIaccupUKalum, SHTPONHUs, KpuTepuid [ xunu.
IIpyHuHr.

7. I'no6anbueiii nouck. Ciyyaitneiii nouck. Grid search. Crydaiinoe Oiyxnanue. baliecoBckas onTuMu3anusi.
8. Jluneitnas perpeccus. [lonmHoMuansHas perpeccus. [peOHeBas perpeccust.

9. AdaBoost. I pagueHTHBIH OYCTHHT pelIaroInX JepeBbEB.

10. Kimactepuzanus. Agglomerative Clustering. MeTpuku KiacTepu3anny.

11. Ouenka knaccuduranun. IppextuBHocTh 1Mo [apeto. Precision-Recall 1 ROC xpussie. AUC.

12. Heiiponnsie cetn. [lepuentpon Po3endnarra. O6paTHoe pacmpocTpaHeHue rpaaneHTa. OyHKIMHA aKTHBAIIHH.
Softmax.

13. Jlokaneueiii mouck. Hill Climb u ero pazHoBuanocTd. OTKUT. [eHETHYECKUH aITOPUTM.

14. MetoJ OITOpHBIX BEKTOPOB. Sapa.

5.2. Tembl MUCbMEHHBIX PadoT

[TuceMeHHBIE pa0OTHI HE MPETYCMOTPEHBI.

5.3. ®oHA OLEHOYHBIX CPeaCTB

@DOoHJ OIEHOYHBIX CPEeACTB IMUCHUILIHHBI "CHCTEeMBl HCKYCCTBEHHOTO WHTeIUIekTa" pa3paboTtaH B




COOTBETCTBHUH C JIOKATHHBIM HOpMAaTUBHEIM akToM "JIOHAYUIC".
®DOHJ OIICHOYHBIX CPEACTB AUCHUIUIMHBI "CHCTEMBI HCKYCCTBEHHOTO UHTE/UIEKTa" B MOJHOM OO0BbeMe
MPEACTABJIEH B BUJIE PUJIOKEHUS K nanHoMy PII/I.

5.4. IlepeyeHb BUIOB OLIEHOYHBIX CPEICTB

YerHBIHM onpoc (KOHTPOJIb 3HAHUH pasesna yaeOHOM TUCITATIIINHBI)
CobecenoBanue (caMocTosITeIbHAs paboTa)
WunuButyanbHbIe 3a1aHUs (BBITIOTHSIOTCS Ha TJA00OPATOPHBIX 3aHATHSX )

PA3JIEJI 6. CPEJACTBA AJAIITALIUU NTPENNIOJJABAHUA JTUCHUIIJIMHBI K
INOTPEBHOCTAM JIML C OT'PAHUYEHHbBIMHU BO3MOXHOCTSAMMU 310POBbA

B ciyqae HeoOxoauMocTH, 00y4arOIIUMCST U3 4YHCTa JIMI ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 310pOBbs (110
3asBJICHUIO OOYYarolerocsi) MOTYT TMpe[iaraThcs OJHU M3 CICAYIOUIMX BapUAaHTOB BOCHPHUATHS HHPOPMAIMH C
Y4E€TOM MX MHAMBUAYaIbHBIX MCUXO(PHU3HYECKHX 0COOCHHOCTEH:

1) c nprMEeHEHUEM IEKTPOHHOTO OO0Y4eHHS U AUCTAHIMOHHBIX TEXHOJIOTHH.

2) ¢ IpUMEHEHHEM CIIeIUATBFHOTO 000pYIOBaHHs (TEXHUKH) H MPOTPaMMHOTO 0OECIIeYEeHUs, UMEIOIIUXCS B
OIBOY BO "IOHAYUIC".

B mponecce oOyueHHMs Npu HEOOXOAMMOCTH AJsl JIML C HAapyLMIEHUSIMH 3pEHHUS, CIyXa M OIOPHO-
JBUTAaTEJIBHOTO allllapaTa IpeA0CTaBIAI0TCS CIEIYIOIIIE YCIOBHUS:

- JUIS JIUI ¢ HapYIICHUSMHU 3pEHUs: ydeOHO-METOIUYECKHEe MaTepuanbl B MeYaTHOH (opMe yBennYeHHBIM
mpudrom; B ¢GOpMe DIIEKTPOHHOIO JOKyMeHTa; B (opme ayauodaiina (mepeBoJ yueOHBIX MaTepHalioB B
aynuoopmar); WHIWBUIyaJIbHbIC 3aJaHNUS U KOHCY/IbTAlUH.

- JUId JIAI C HapyHICHMsIMH clyxXa: y4eOHO-METOAMYEeCKHe MaTepuansl B medaTHoW Qopme; B (opme
9JIEKTPOHHOTO JOKYMEHTa; BHJEOMATepuanbl C CyOTHUTpaMH; WHAWBUAYyAJIbHBIE KOHCYIBTAllMM C MPUBICYCHUEM
CYPAOIEPEBOAYNKA; HHANBUAYAIbHBIC 3aJaHHUS U KOHCYIbTALMH.

- IS JUIl C HapyIIEHUSMH OIOPHO-JIBUTATEIHHOTO amnmapara: y4eOHO-METOJANYEeCKUE MaTepuallbl B
neyaTHoi Qopme; B ¢GopMe DISKTPOHHOTO JOKyMeHTa; B ¢opme aynuodaiina; HHAWBUAYaIbHBIC 33JaHUS |
KOHCYJIBTalluH.

PA3/IEJI 7. METOJIMYECKHUE YKA3AHUS JJISI OBYUAIOILIMXCS IO YCBOEHUIO
TUCHUTIIINHBI

JleKUMOHHBIE 3aHSATHS TOCBAIICHBl PACCMOTPEHHIO KIIOYEBHIX, OAa30BBIX MOJOXEHUH Kypca W PazbsCHEHUIO
y4eOHBIX 3a1aHUH, BBIHOCUMBIX Ha CAMOCTOSITEIbHYIO IPOPA0OTKY.

JlaGopatopHble pa0OTHI TMpeAHAa3HA4YeHBI I TPUOOPETeHHS OMbITa MPAKTHYECKOW peanu3alud OCHOBHOU
npodeccHoHabHOH ~ 00pa3oBaTenbHONW TporpamMMbl. MeToauueckue Yka3aHusi K  JabopaTopHbIM — paboTam
npopabaThIBAIOTCS CTYACHTAMH BO BpEMsl CaMOCTOSTETIbHOM MOATOTOBKH. HeoO0Xommmblii ypoOBEHb MOATOTOBKH
KOHTPOJIMPYETCS TIEpeT TPOBeIeHHEM Tab0paTOPHBIX padoT.

CamocrosiTenibHass paboTa CTYNEHTOB BKIIIOYACT CIEAYIOIIME BHIBL: NPOpadoTKa y4eOHOTo Marepuana JIeKIWH,
MOJTOTOBKA K TaOOpaTOpHBIM paboTam, MOJArOTOBKA K TEKYIIEMY

KOHTpOJIIO U JPyrde€ BUABI CaMOCTOSITEIbHOW paboThl. Pe3ynbraTtel Bcex BHIOB pabOThI CTYAEHTOB (hOpMHUpYHOTCA B
BUJE WX JIMYHOTO PEHTHHTa, KOTOPBIA YYMTHIBAETCA Ha IPOMEXKYTOYHOW arrectanmu. CamocTodTenbHas paboTa
npeaycMaTpuBaeT HE TOJIBKO NpopabOTKy MaTepHalioB JIEKIMOHHOTO Kypca, HO M WX PAaCUIMPEHUE B pe3ylbTare
MIOMCKA, aHAIIN3a, CTPYKTYPUPOBAHNUS

U NIPEJICTABIICHHUS B KOMIIAKTHOM BUJI€ COBPEMEHHOM NH(POPMAIUK U3 BCEX BO3MOXKHBIX

HCTOYHHKOB.

Texyluil KOHTPOJIb YCIIEBAEMOCTH IIPOBOJUTCA B TEUEHHUE KaXKA0T0 MOAYIIS.

OcBoenne Moaynsi M €ero ychemHoe 3aBepllieHHE Ha CTaJud HNPOMEXYTOYHOH aTTecTaldyd BO3MOXHO TOJBKO IPH
perynsipHoii paboTe BO BpeMs CeMecTpa U IUIAaHOMEPHOM MPOXOXKIEHHUH TEKyIlero KoHTpois. HalGpare pedTuHT 1Mo
BceM Onokam Monynsi B KaKAOM CEMECTpe, MPOMTH IUIAHOBbIE KOHTPOJIBHBIE MEPOINPHUATHS B TEUYEHHUE
9K3aMEHAIIMOHHON CECCHH HEBO3MOXHO.

Jng 3aBepiieHust pabOTHI B CEMECTPE CTYIEHT JOJHKEH BBIITOIHUTH BCE KOHTPOJIBHBIE MEPOTIPUSTHSL.

[IpomeskyrouHas aTTecTalys MPOXoaAUT B GopMe 3adera.




