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PA3JIEJI 1. OPTAHU3AIIMOHHO-METOJINYECKHUIA

1.1. OEJIUA JUCHOUTIJINHDbI

LlenssiMi OCBOGHHUSI OUCLUIUIMHBI SABJSIETCSl HM3ydeHHEe Oa30BBIX MoAeled HEHPOHHBIX ceTeld, METOAOB U
ITOPUTMOB HX MCITONB30BAHUS JUIS PEIICHUS MPOCTEHINNX 3a/1a4 C MPUBJICUYSHHEM rOTOBBIX OHOIMoTeK Ha Python.

1.2. YYEBHBIE 3AJIAYU JTUCIUIIINHBI

OCBOEHHE CTY[CHTaMH TEOPHH M NMPAKTUKW HCIIOJIb30BaHUS HEHPOHHBIX CETEH JUIS PElICHUs MPaKTHYECKUX
3a/1a4 aHAIM3a N300paKCHII 1 aHaIN3a TaOJIMIHBIX TaHHBIX.

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:

AnropuTMH3anus U IPOrpaMMHUPOBAHUE

MareMaTHueckuil aHaIu3

Anrebpa

1.3.2. Jqucyunnuna "Cucmemsl uckyccmeennozo uumennekma' —evicmynaem onopou Osi CLedyioujux
9/1EMEHMOB:

Hpe}.‘[,ZlI/IHHOMHaSI IMpaKTUKa

1.4. PE3YJIbTATBI OCBOEHUA JUCIHHUIIJIMHBI:

1IKc-9.1: Jlexomnosupyem, ¢hopmarusyem npoyeccvl u 00vekmbvl O0jisi UCNONb308AHUSL UHMELIEKMYANbHbIX
NPOCPAMMHBIX PeuteHul

3HaTh:

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

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

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

VYMeTh:

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

YpoBeHb 2 | OLICHUBATh KAYECTBO PEILICHUI CHCTEM MAIIMHHOTO O0Y4eHHUS

YPOBeH]) 3 AalTUPOBATh AJITOPUTMbBI MAIIUHHOTO OGy‘ICHI/IH K pEIICHHUIO ITPAaKTUYCCKUX 3a1a4

Bnaners:

Ypoeenb 1 | MeTOA0sI0THEH pa3paOOTKH PEIICHNH MAIMHHOTO 00YYEHUS

ypOBeHL 2 OpuUMCEpaMU IMPAKTUICCKOTO MPUMCHCHUS apXUTCKTYP UCKYCCTBCHHOT'O MHTCIIJICKTA

YpoBenb 3 | MeTOTaMH OHJIAWH TECTHPOBAHUS PEIICHUNA MAaITHHHOTO O00YdEHHS

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

3.1 |3uarh:

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

- IPUHIHIBI 00yYeHHS U PUMEHEHHST HEHPOHHBIX CETel;

- TCOPCTUYCCKNUE OCHOBEI U aJITOPHUTMbI 06yquH;1 C MOAKPCIJICHUEM

3.2 | YMmeTh:

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

- HaCTpamBaTh HEOOXOANMOE OKPYKEHHE Il Pa0OTHI C HEHPOHHBIMH CETIMU;

- MPUMEHATH U 1000ydJaTh MpeIoOydeHHbIe HeHPOHHBIE CETH U3 AOCTYITHBIX ONOINOTEK;

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

3.3 | Baagersn:

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

- HaBBIKOM HCIIOJIb30BAHUS CYIIECTBYIOMIMX MPOTPAMMHBIX OMONHOTEK W MOJENEH, CO3MaHus MPOrPaMMHBIX
peain3anui ryOOKHX HEHPOHHBIX CeTel;




-BJIaJICCT HABBIKOM HCIIOJb30BAHUS CYIIECTBYIOIIMX IPOTPaMMHBIX OHOMMOTEK W MoOJeNeHd, CO3JaHus
MPOTPaAaMMHBIX peaTn3auii Ha OCHOBE AJITOPUTMOB OOYHIEHHS C TIOJKPETIICHHEM

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 CEMHHAPCKUX/TPAKTUYECKUX 3aHATHIX
(bpoHTaNBHBINA, WHIWBUIYATHHBIA, KOMIUICKCHBIN), MMCHBMEHHOW IPOBEPKH (TECTOBBIC 3alaHWs, KOHTPOJIL 3HAHHUM
1O pasfeny, CHTYallMOHHBIX 3aJaHWil W T.I.), OICHKA aKTUBHOCTH paboThl 00ydalolIerocsi Ha 3aHSATHH, BKIIOYAs
3aJaHus AJIs1 CAMOCTOSITETIbHOM PaOOTHI.

Ilpomesicymounan ammecmayusn

PesynpTaTel TeKymiero KOHTPONSI W TPOMEXKYTOYHOW arTecTalud (OPMHPYIOT PEHTHHTOBYIO OILEHKY
paboTel cTymeHTa. PacmpenmeneHue OaiioB Tpu  (OPMHUPOBAHWHM PEUTHHTOBON OIEHKH pabOTHl  CTyAEHTA
OCYIIIECTBIISIETCSI B COOTBETCTBMU C JICHCTBYIOIIMM JIOKAJIHHBIM HOPMATHBHBIM akToM. [lo  nmucnuroimHe
"CucTeMbl HCKYCCTBEHHOTO MHTEIUICKTA" BUAOM MIPOMEKYTOUHOM aTTECTAINU SIBISIETCS 3adeT

PA3JIEJI 2. COAEPKAHUE JUCIIUITJIMHbI

2.1. TPYJOEMKOCTDb OCBOEHUA JUCIIUIIJIMHBI

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

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

2.2. COAEP)KAHUE PA3JIEJIOB JUCIIUIIJIMHbI

HaunMeHoBaHuUe pa3ieioB U TeM /BU/I 3aHATHsI/ Cemectp | UacoB | Komneren- | JIlutreparypa | Uute | [lpumeuanue
/ Kypce M PaKT.
Pa3nen 1. BBeieHue B HCKYCCTBEHHbIH MHTEJIEKT
M OCHOBHbIE€ METOAbI MAILIMHHOI'O 06y‘IEHl/Iﬂ JJId
PadoThI ¢ TA0AMYHBIMHU JAHHBIMH
OCHOBHBIE 3a/1a4U CUCTEM HCKYCCTBEHHOI'O 5 1 ITKc-9.1 JIL.1J11.2 0
uHTtemekra. Kimaccuduxarus, JI1.3J12.1
KJlactepu3anus, perpeccus. TUmbl MallInHHOTO JI2.2J13.1
00y4eHUs: C yauTelneM, 0e3 yauTels, C JI3.2J13.3
YaCTUYHBIM TPUBJICUYCHUEM YIHUTENS, 00ydeHNe 012233
¢ nmoxakperieHneM. Knaccudukanus Ha 2435
npuMepe anroputMa k-Oarkaimmx coceneit
(kNN). MeTpuku orieHKH Ki1acCH(DUKATTHN:
noJjiHoTa, TouHocts, F1, ROC, AUC.
Banunanuonnas u TectoBas Beibopka. Kpocc-
Banmamnus. Pabora ¢ kareropuanbHBIMH
npusHakamu. /JIex/
[IpopaboTka yaeOHOTO MaTepHaa JICKINH. 5 2 ITKc-9.1 JI1.1J11.2 0
IToaroroBka k maGopaTopHbIM padoTam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
213233
2435
Mertonsl paboTsl ¢ Tabnuamu B Python. 5 1 [TKc-9.1 JI1.1J11.2 0
Arperanys ¥ BU3yanu3anus JI1.3J12.1
nIaHHBIX. [IpoBeneHe mepBHYHOTO aHATN3a JI2.2J13.1
Ia”HbIX. /J1a0/ JI3.2 JI3.3
213233
2435
IIporpaMMHO-aJITOPUTMHUECKOE OCBOCHUE 5 0 ITKc-9.1 JIT.1 JI1.2 0
matepuaina /Ip/ JI.3J12.1
JI2.2J13.1




JI3.2 J13.3

012233
2435
Perpeccus. Metpuku orieHkn perpeccuu: MSE, ITKc-9.1 JIT.1 JI1.2
MAE, R2 — xo3ppunueHt JI1.3J12.1
nerepmuHanuu. JInneitHas perpeccusi, J12.2J13.1
MOJMHOMHUAJIbHAS PETPECCHS. JI3.2 J13.3
[epeoOyuenne u perynsipusanus, rpeOHeBas 012233
perpeccus, LASSO, Elastic Net. D4 D5
JluneitHble MOIEIH TS KIIaCCH(DHUKAIINN.
IlepuenTpoH, JorucTUYECKAS
perpeccus, OJIHOCBA3HbIE HEWPOHHBIE CETH,
CTOXaCTHYECKUH rpaJieHTHBIN CITYCK U
o0OpaTHOe pacTpoCTpaHEeHUE TPaINeHTa.
Perynspuzanust TMHEHHBIX
Mojenel knaccudukanuuu. /JIex/
IIpopaboTka yaeOHOTO MaTepuaia JCKITHH. ITKc-9.1 JIT.1J11.2
[Monroroska k 1abopatopHbiM pabotam /Cp/ JI1.3712.1
J12.2J13.1
JI3.2J13.3
012233
2435
Hcnonb3oBaHue U cpaBHEHUE aITOPUTMOB ITKc-9.1 JIT.1 JI1.2
knaccuduranuu: kNN, JI1.3J12.1
peliaronme 1epeBbes U MX aHCaMOIy, JI2.2J13.1
JorucTuieckas perpeccus. /J1ad/ JI3.2J13.3
012233
2435
IIporpaMMHO-aIrOpUTMUYECKOE OCBOCHUE ITKc-9.1 JIT.1 JI11.2
marepuana /T1p/ JI1.3712.1
J12.2J13.1
JI3.2J13.3
012233
2435
Knacrepuzanms. k-means, k-means++, I1Kc-9.1 JI1.1J11.2
DBSCAN, armomepaTuBHas JI1.3J12.1
KJacTepu3aius. MeTpuKu OlleHKH JI2.2J13.1
knactepusamu. /Jlex/ JI3.2 JI3.3
012233
2435
[IpopaboTka yaeOHOTO MaTepHaa JISKINH. ITKc-9.1 JI1.1J11.2
IToaroroBka k mabopaTopHbIM padoTam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
Hcnons3oBaHuE U OLIEHKA aJTOPUTMOB I1Kc-9.1 JI1.1 J11.2
perpeccun. [log6op onTHMaTBHBIX JI1.3J12.1
napameTpoB perpeccud. /J1a6/ JI2.2713.1
JI3.2 J13.3
212233
2435
IIporpaMMHO-aJITOPUTMHYECKOE OCBOCHUE ITKc-9.1 JI1.1J11.2
Matepuana /I1p/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233

24 95




AJNropUTMBI, OCHOBaHHBIE HA TPUMEHEHUHN ITKc-9.1 JI1.1 JI1.2
pemmaronux aepeBbeB. Kpurepuu pazmeneHus JI1.3J12.1
y371a: THPOPMAIMOHHBII BEIMTPHILI, KPUTEPHHA J12.2J13.1
JxuHM. JI3.2 JI3.3
AHcamM0ITi perranux 1epeBheB: CIydaiHbINn 012233
Jiec, TpaAUEHTHBIN OYCTHHT. 2435
Metoz onopHbBIX BeKTOpOB. [IpsiMast u oOpaTHast
3amava. OnpeseneHue ONOPHBIX BEKTOPOB.
SAnepusrii Tprok. /Jlex/
IIpopaboTka yaeOHOTO MaTepHaa JISKINH. ITKc-9.1 JI1.1J11.2
IToaroroBka k madopaTopHbIM padotam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
OnTUMU3ALMOHHBIE 33a41 U UX PELICHUSL. [1Kc-9.1 JIT.1 J11.2
ITon6op runepmapaMeTpoB aIropuT™Ma ¢ JI1.3J12.1
MOMOIIBIO METOAOB ONTUMU3aNKu. /J1ab/ JI2.2713.1
JI3.2 J13.3
212233
2435
IIporpaMmMHO-aIrOpUTMUYECKOE OCBOCHUE ITKc-9.1 JI1.1J11.2
Matepwuana /I1p/ JI1.3J12.1
JI2.2J13.1
JI3.2 J13.3
212233
2435
[ToaroroBka k pyoeskHOMY KOHTpOIt0 /Cp/ ITKc-9.1 JI1.1J11.2
JI.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
Pa3gen 2. Cucrembl ri1y6oKkoro o0yueHust
Hetiponnsie cetn. OyHKIMU OMMOKA [TKc-9.1 JI1.1J11.2
HEHPOHHBIX CETeH u 00ydeHne C JI1.3J12.1
MIOMOIIIbIO 0OPATHOTO pacpOCTPaHEHUs J12.2J13.1
rpaauenTa. [lonstue 63149a U snoxw. /JIex/ JI3.2 JI3.3
212233
2435
[IpopaboTka yaeOHOro Marepurana JEKIHH. [TKc-9.1 JI1.1J11.2
IToaroroBka k mabopaTopHbIM padoTam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2 J13.3
212233
2435
Krnaccudukanus nzo0pakeHuii U TpaHChepHOES ITKc-9.1 JI1.1J11.2
obyuenmue. /J1a6/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
IIporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE ITKc-9.1 JI1.1J11.2
matepuana /I1p/ JI.3J12.1

JI2.2J13.1




JI3.2 J13.3

012233
2435
PaboTa ¢ n300pakeHUSIMH C TIOMOIITHIO ITKc-9.1 JIT.1J11.2
HEeHpOHHBIX ceTell. CBepTOYHbIE HEHPOHHBIE JI1.3J12.1
cetr. Oniepanuu cBepToK, max-pooling. J12.2J13.1
IlonmynsipHbIE apXUTEKTYPBI CBEPTOYHBIX JI3.2 J13.3
HeliponHbIx cereit: AlexNet, VGG, Inception 012233
(GoogLeNet), ResNet. TpanchepHoe 2435
oOyuenue. /Jlex/
IIpopaboTka yueOHOTO MaTepuaa JCKITUH. ITKc-9.1 JIT.1J11.2
[onroroska k nabopatopHeiM paboTtam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
0102233
24 35
PaboTa ¢ TekcTaMu ¥ BEKTOPHBIMH ITKc-9.1 JIT.1J11.2
MIPEJICTABIICHUSIMH TEKCTOB /J1ab/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
012233
24 35
[IporpaMMHO-aITOPUTMHUYECKOE OCBOCHHE [TKc-9.1 JI1.1J11.2
marepuana /I1p/ JI1.3712.1
J12.2J13.1
JI3.2J13.3
012233
2435
O6paboTka TekcToB. PaboTa ¢ ecTecTBEHHBIM ITKc-9.1 JIT.1J11.2
S3BIKOM C ITOMOIIbIO HEHPOHHBIX CETEH. JI1.3J12.1
BekropHbIe peACcTaBlIeHUs JUIsl TEKCTA: J12.2J13.1
word2vec, skipgram, JI3.2 J13.3
CBOW, fasttext. PekyppeHTHBIC HEHPOHHBIC 215233
cetu, LSTM, GRU. 24 95
Tpancdopmepsr, BERT, GPT. /JIex/
[Monroroska k pydoexunomy KoHTpoo /Cp/ [Kc-9.1 J1.1J11.2
JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
0102233
24 35
Pa3gen 3. OGyyenne ¢ nogkpenaieHueM
ITonsTus arenra, cpeabl, COCTOSIHUS, IE€UCTBUI I1Kc-9.1 JI1.1 JI1.2
U Harpagbl. OyHKIUS JI1.3J12.1
neHHocTtH cocrostaus (Value function) u JI2.2J13.1
¢dynkums kadectsa aercteus (Qfuntion). JI3.2J13.3
OnTuMH3anKs CTPATETHH C TOMOIIBIO 0102233
MaKCHMU3alluu QYHKIWNA EHHOCTH 1 Ka4eCTBa. 24 35
Q-o0yuenue. /Jlex/
[IpopaboTka yaeOHOTO MaTepHaa JICKINH. ITKc-9.1 JI1.1J11.2
IToaroroBka k maGopaTopHbIM padoTam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233

24 95




IIpumenenne Q-Networks mis permenus 5 4 ITKc-9.1 JIT.1J11.2 0
NPOCTHIX OKpYKeHu. /J1a6/ JI1.3J12.1
JI2.2713.1
JI3.2J13.3
31322 33
24 35

IIporpaMMHO-aJITOPUTMHUYECKOE OCBOCHUE 5 4 ITKc-9.1 JI1.1 JI1.2 0
marepuana /T1p/ JI1.3J12.1
J12.2J13.1
JI3.2J13.3
012233
2435

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

IIporpaMMHO-aIrOpUTMUYECKOE OCBOCHUE 5 4 [TKc-9.1 JIL.1J11.2 0
marepuana /T1p/ JI1.3712.1
J12.2J13.1
JI3.2J13.3
0122 33
24 95

[ToaroroBka k pyoesxHoMy KoHTpodt0 /Cp/ 5 4 [TKc-9.1 JI1.1J11.2 0
JI1.3J12.1
J2.2J13.1
JI3.2J13.3
3513233
24 35

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

PA3JIEJI 3. OBPA3OBATEJIBHBIE TEXHOJIOI'UH

B mpouecce ocBoeHMS IUCIUIUIMHBI HCIONB3YIOTCS CIIEAYIOIME O0O0pa3oBaTeNbHBIE TEXHOJOTHM: JIEKIHH
(JD), npakruueckue 3anstus (IIP), mabGopatopueie paboter (JIP), camoctostensHas pabora crymentoB (CP) mo
BBIIIOJIHEHUIO PA3JIMYHbIX BUJOB 3aJaHUM.
1. B mpomecce ocBOEHHS AMCUWIUIMHBI MCIIONB3YIOTCA CIEMYIOIINEe WHTEPAaKTHBHBIE OOpa3oBaTeIbHBIE TEXHOJOTHH:
npobnemuas jekuusi ([1JI). JlekunoHHBIH MaTepuan NpeACTaBICH B BHIE claii-mipe3eHTaund B (opmare «Power
Pointy. [Ins HarmsgHOCTH WCIIONB3YIOTCS MaTepHalibl Pa3IMYHBIX HAYYHBIX M TEXHUYECKHX OKCIEPUMEHTOB,
CIIPAaBOYHBIX MAaTEpHajioB, HAy4HBIX cTaTedl T.J. B Xome 5ekumm mpemaycMoTpeHa oOpaTHasl CBA3b CO CTYIEHTAMH,
AKTHBU3UPYIOLIME BOIPOCH], MPOCMOTp M 0oOCyxkaeHHe BuIeoduinbMoB. [Ipn mpoBeaeHWM JNEKUMH HCIONB3YeTCs
poOJIEeMHO-OPHEHTUPOBAHHBIN MEXIMCIMIUVIMHAPHBIA MOAXOM, MPEIIONaraloiiii TBOPYECKUE BOMPOCHl U CO3JaHUE
JUCKYCCUOHHBIX CUTYyalluH.
2. IIpu U3n0Ke€HNH TEOPETUYECKOTO MaTepHalia UCIIOIb3YIOTCS TaKHE METOIbI:
— MOHOJIOTHYECKHI];
— MOKAa3aTeILHBIN;
— TUAJIOTHYECKHI;
— DBPUCTHYECKUIA;
— HCCIEA0BATEIbCKUM;
— MpoOIEMHOE H3JIOKCHHE.
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 Ka)K/I0¥ JIEKIIUU MTPEyCMOTPEHO BPeMs JIJIsl OTBETOB Ha TIPOOJIEMHBIE BOIIPOCHI.

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 BBINOIHCHHEM WHIMBHAYAIBHOTO 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. MamnaHOe o0ydenue. Hayka 1 HCKyCCTBO IOCTPOESHHS M: JIMK IIpecc, 2015
AITOPUTMOB, KOTOPBIE M3BJICKAIOT 3HAHUS U3 NaHHBIX
(400 c.)
JI1.2 |Hukonenko C., I'my6okoe odyuenue (480 c.) CIIG.: ITurep, 2018
Kanypun A.,
Apxanrensckas E.
JI1.3 |Cartron P. C., Bapro | O0yuenue ¢ noakpemieHueM: Beenenue. 2-¢ usg. (552 M.: IMK IlIpecc, 2020
9. Ix. c.)
2. lonotHUTEJILHAS TUTEPATYypa
ABTOpBHI, 3arnaBue W3narenscTBO, O
JI2.1 | E.B.boposckas, H. | OCHOBBI HCKYCCTBEHHOTO MHTEIUICKTA: yaeOHOe mocodue | M. : Jlaboparopwst 3HaHUH,
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. nexnuit uis ooydaromuxcs o OIl 6akanaBpuaTa Bcex "ITOHAYUIC", 2024
HaIpaBJIeHUH moAroToBkH (135 ¢.)
JI3.2 CucremMbl HCKYCCTBEHHOTO MHTEIIEKTa: MeTouueckue OIBOY BO
H.B. bpanyn PEKOMEHIANH IS 1a00PaTOPHBIX U MPAKTUIECKUX "HOHAVYUIC", 2024
3aHATHH 17151 oOygarormuxcst mo OIT 6akanaBpmara Bcex
HarpasieHuit moarotosku (120 c.)
JI3.3 CucteMbl HCKYCCTBEHHOTO MHTENIEKTa: MeToauyeckue dIBOY BO
H,B, bpamxyn pPEKOMEHIAITNH 110 OPTAHU3AITHN CaMOCTOSTEIIBHON "IOHAYUIC", 2024
paboTtsl obydatonuxcs mo OI1 6akanaBpuara Bcex
HanpaBJIeHUN ToAroToBKH (125 c.)

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

bubmuoreka ®IBOY BO «JOHELKAA AKAIEMMA ) i
S | yIIPABJIEHUS M TOCYIAPCTBEHHOM CIIYKBbLy | 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 MamvHHOEe OOydeHHe W aHaW3 JaHHBIX S .
N https://ru.coursera.org/specializations/machine-
D4 | oT «MOCKOBCKHIA (hU3HUKO- . .
N learning-dataanalysis
TEXHUYCCKUN MHCTUTYT
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-
pexume ucrionb3yercss LMS Moodle u Slupexc. Tenemocr.

[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 OUOJIMOTEKAMU JIJIsl aHAJIN3a JAHHBIX U TAKETHBIM

MeHeKepoM conda

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

KommbloTepHasi TeXHHMKa € BO3MOXKHOCTBIO TIOAKITIOYEHUS K ceTH «lVHTepHeT» W o0ecmedeHHeM J0CTyrna B
JNEKTPOHHYI0  HHGPOPManuOHHO-00pazoBarenpHylo cpenxy (OUOC @IBOY BO JOHAVYHUIC), a Taxxke
BO3MOXKHOCTHIO MHIMBHUIyaIbHOTO HeOTrpaHHYeHHOro noctyma obydaromuxcs B ObC u SUOC nocpeactBom Wi-Fi ¢
HIEPCOHANBHBIX MOOMIIBHBIX YCTPOHCTB.

Python-6mbnmoTeka 1s1 HAyYHBIX ¥ MHKEHEPHBIX pacy€ToB http://scipy.org/

oubmorexa st 3 HEeKTHBHOM pabOTH ¢ MHOTOMEPHBIMH MacCHBaMH AaHHBIX http://www.numpy.org/

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

4.5. MaTepuajabHO-TeXHHYECKOe ofecrevyeHHne TUCHUILIMHBI

1. JlekumoHHBIE 3aHATUSA. AYOUTOPUH C MYJIbTUMEIWHHBIMH CpPEACTBAMH M HWMCIOLINE BBIXOA B CETh
«uTteprery. [loMerenns 1 TpOBEACHUS ayTUTOPHBIX 3aHATHIA, 000pyTOBaHHBIE YaeOHOI MEOEIbI0.
2. JIabopaTopHuble paboTsl. KoMmbroTepHBIi KiTacc ¢ KOMIUIEKCOM IPOTPaMMHBIX CPEJICTB,
MO3BOJSIIONINX KOKAOMY CTYISHTY pa3padarTblBaThb NpPOTpaMMHBIE peaju3alid MPaKTUYeCKUX 3aJad B XOJAe
BBIIIOJTHEHUS
mabopaTOPHBIX padoT.
3. Ilpaktrueckue 3aHATHA. KOMIBIOTEPHBI KIacC C KOMILIEKCOM IPOTPAMMHBIX CPEJICTB, MO3BOJIIIOIIUX KaXKIOMY
CTYICHTY pa3pabaTbiBaTh NPOrpaMMHBIC peajM3alUdd NPAaKTHYECKUX 3afad B XOJIE BBINOJHEHHS JaOOpaTOpHBIX
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. Metpuueckuii knaccugpukaropsr. KNN. WKNN.

5. Jluneitnas perpeccus. LASSO, LARS. CART.

6. llepeBns pemennii. TapopMannornblil BRIUTPHIIL. OmmnOKa KiaccuUKAIIN, SHTPOIHS, KpuTepuit J[xuHN.
IIpyHuHr.

7. I'mo6anbuelii nouck. Ciyyaitneiid nouck. Grid search. Crydaiinoe 6myxnanue. baliecoBckast ontumMusanusi.
8. Jluneitnas perpeccus. [lonmmHoMuansHas perpeccus. [ peOHeBas perpeccus.

9. AdaBoost. I'pagrieHTHBIH OYCTHHT PEIIAIOIINX ICPEBLEB.

10. Knactepuzanus. Agglomerative Clustering. MeTpuku KiiacTepu3aium.

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. [eHeTHUeCKUil anroputM.

14. MeTon OnOpHBIX BEKTOPOB. S npa.

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
MIpEeJICTaBJIEH B BUJIE MPUIIOKEeHUS K fanHoMy PTIJI.

5.4. IlepeyeHb BUIOB OLIEHOYHBIX CPEICTB

YcTHBIH onpoc (KOHTPOIh 3HAHUH pa3zena yaeOHO! TUCITUTLTNHBI)




CobecenoBanne (caMoCTOsATEIbHAS paboTa)
WnpnBuayansHble 3a1aHus (BBITONIHSIOTCS Ha T1a00paTOPHBIX 3aHSTHSIX)

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

B cayyae HeoOxomaumocTH, 0OyJarOUIMMCsl M3 YUCIA JIUML ¢ OTPAaHMYCHHBIMHA BO3MOKHOCTSIMH 30POBbs (110
3asBJICHUIO OOYYArOIErocs) MOTYT MpEIIarathCs OJHH W3 CICAYIONMX BaPUAHTOB BOCHPHUATHS WHPOPMAIMH C
YIETOM UX WHAMBHIYATBHBIX MCUXO(PHU3MIECKNX 0COOEHHOCTEH:

1) ¢ npuMEeHEeHUEM DIEKTPOHHOTO OOYYeHHSI W AUCTAHIHOHHBIX TEXHOJIOTHH.

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

B mpomecce oOydeHHss Tpu HEOOXOAMMOCTH JJsl JIMI C HapyIICHUSIMH 3pPCHUS, 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 CIyxa: 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 IMOJOXEHUH Kypca W PazbsCHEHHIO
y4eOHBIX 3aJIaHUH, BRIHOCUMBIX Ha CAMOCTOSTSIILHYIO POPAOOTKY.

JlaGopatopHble pPa0bOTH MpeAHA3HAYEHBI I NPUOOPETEHUS OMbITA MPAKTHYECKOW pealu3alud OCHOBHOU
npodecCHOHANBHON  00pa3oBaTeNnbHON mporpaMMbl. MeTonudeckne yKa3aHhs K JTaOOpaTopHBIM — paboTam
mpopadaThIBAIOTCS CTYACHTaMH BO BpPEeMS CaMOCTOSATEILHOW IMOATOTOBKH. HeOoOXOMUMBIH ypOBEHb IOATOTOBKH
KOHTPOJIUPYETCS Mepei MPOBEACHUEM JIA0OPATOPHBIX PpaboT.

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

KOHTPOJIIO U JIPYTHE BUJBI CAMOCTOSTENILHOW paboThl. Pe3ynbTaThl BceX BUIOB pabOTHI CTYACHTOB (DOPMUPYIOTCS B
BUJC WX JIMYHOTO PEUTHHTa, KOTOPHIA YUUTHIBAETCA Ha IMPOMEXYTouHOW arrectanuu. CamocTosATeNbHas pabora
MpeaycMaTpUBaeT HE TOJNBKO MpopabOTKy MAaTepUalioB JIEKIIMOHHOTO Kypca, HO M WX PaclIMpPEHUE B pe3ylbTare
MOMCKA, aHAJIN3a, CTPYKTYPUPOBAHUS

Y TIPE/ICTABICHUS B KOMITAKTHOM BHJIC COBPEMEHHOW NWH(POPMAIIMH U3 BCEX BO3MOXKHBIX

HCTOYHUKOB.

Texyiuiit KOHTPOJIb YCIIEBAEMOCTH IPOBOIUTCS B TCUCHUE KAXKIOT0 MOIYJIS.

OcBoeHue Monynsi ¥ €ro yCHEIIHOE 3aBEpIICHHWE HA CTAWH MPOMEKYTOYHON aTTeCTallMd BO3MOXHO TOJBKO TpPHU
peryasipHoli paboTe BO BpeMsi ceMecTpa W IIAHOMEPHOM MPOXOXKICHUH TEKYIIero KOHTpoJiss. HabpaTh pedTHHT Mo
BceM OyiokaM Moayins B KaXIOM CEeMECTpe, IMPONTH TIJIAHOBBIE KOHTPOJIBHBIC MEPONPHUATHS B TEUCHHUC
9K3aMEHAI[IOHHOHN CeCCHU HEBO3MOXKHO.

Jliisa 3aBepiiieHust paboThI B CEMECTPE CTYIEHT JTOJDKEH BBIITOJIHUTH BCE KOHTPOJIbHBIE MEPOTIPUSTHSL.

[IpomesxyTouHast aTTecTays MpOXoAuT B hopMme 3adera.




