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

PaGouast mporpamma nepecMoTpeHa, o0cyxeHa u onodpena i ucnoiaHenus B 2025 - 2026 yueOGHOM roy Ha
3acenannu 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"

PaGouas mporpamma nepecMoTpeHa, o0cyx/ieHa u o100peHa it ucnoiaHenus B 2026 - 2027 yueOHOM roy Ha
3acenannu kadenpbl MHGOpMAaIMOHHBIX TEXHOIOTHIHA

[Ipotokom ot " " 2026 . No__

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

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

PaGouas mporpamma nepecMoTpeHa, o0cyxieHa u 0100peHa i ucnoiaHenus B 2027 - 2028 yueOHOM roy Ha
3acenannu kadenpbl MHGOpMAaIMOHHBIX TEXHOIOTHIA

[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 mporpamMma repecmMoTpeHa, o0CykaeHa u ogodpena ais ucromaeHus B 2028 - 2029 ygebHOM TOIy Ha
3acenannu kadenpbl MHOOpPMAIMOHHBIX 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 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:

WHdopManoHHbIe TEXHOJIIOTHH B YIPABICHUH

MareMaTuueckul aHaju3

Bricirag maremaTtuka

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

Hpe}.‘[,ZlI/IHHOMHaSI IMpaKTUKa

1.4. PE3YJIbTATBI OCBOEHUA JUCIHHUIIJIMHBI:

1IK-4.1: Jlexomnoszupyem, ¢popmanuzyem npoyeccvl u 00bekmbl 018 UCHONbI0BAHUS 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 oOucyunaunst ""Cucmemsvt UCKycCmEeHH020 unmennekma'’ ooyuarowjuiica

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

Pe3ynpraThl TeKymiero KOHTPOJIST W TPOMEXKYTOYHOW arTecTaliud (OPMHPYIOT PEHTHHTOBYIO OILEHKY
paboTel cTymeHTa. PacmpenencHme OaiioB Tpu  (OPMHUPOBAHWHM PEUTHHTOBON OIEHKH pabOTHl  CTYIEHTA
OCYIIIECTBIISIETCSI B COOTBETCTBMU C JICHCTBYIOIIMM JIOKAJIHHBIM HOPMATHBHBIM akToM. [lo  nmucnuroimHe
"CucTeMbl HCKYCCTBEHHOTO MHTEIUICKTA" BUAOM MIPOMEKYTOUHOM aTTECTAINU SIBISIETCS 3adeT

PA3JIEJI 2. COAEPKAHUE JUCIIUITJIMHbI

2.1. TPYIOEMKOCTDb OCBOEHUA ANCIUIIINHBI

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

/ Kype U paKT.

Pa3nen 1. BBeieHue B HCKYCCTBEHHbIH MHTEJIEKT
U OCHOBHBIE METO/IbI MAIIIMHHOIO 00y4YeHUsl 1JIs1
PadoTsI ¢ TAOJIMYHBIMH JAHHBIMU

OCHOBHBIE 3a/1a4U CUCTEM HCKYCCTBEHHOI'O 6 1 I1K-4.1 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-Onmxaiimmx coceneit
(kNN). MeTpuku o1ieHKH KJTacCH(DHUKAITIH:
noJjiHoTa, TouHocts, F1, ROC, AUC.
Banunanuonnas u TectoBas Beibopka. Kpocc-
Bayaanus. Paborta ¢ kaTeropuaibHBIMU
npusHakamu. /JIex/

[IpopaboTka yaeOHOTO MaTepHaa JICKINH. 6 4 I1K-4.1 JI1.1J11.2 0
IToaroroBka k maGopaTopHbIM padoTam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
MeTtons! paboTel ¢ Tabnunamu B Python. 6 1 I1K-4.1 JI1.1J11.2 0
Arperanys ¥ BU3yanu3anus JI1.3J12.1
nIaHHBIX. [IpoBeneHe mepBHYHOTO aHATN3a JI2.2J13.1
nanseix. /T1p/ JI3.2J13.3
213233
2435
Perpeccus. Metpuku onienku perpeccun: MSE, 6 1 TIK-4.1 JIT.1 JI1.2 0
MAE, R2 — ko3¢ punment JI.3J12.1

nerepMmuHanuy. JIMHEHAS perpeccus, JI2.2J13.1




TTOJIMHOMHAJIFHAST PETPECCHSL.

JI3.2 J13.3

[epeoOyuenne u perynsipusanms, rpeOHeBas 012233
perpeccus, LASSO, Elastic Net. D24 D5
JluneitHbIe MOEIH TS KIIaCCH(HUKAIIHN.
IlepuenTpoH, JoTUCTUYECKAS
perpeccus, MOJIHOCBA3HBIE HEWPOHHBIE CETH,
CTOXaCTHUYECKUH TPaJMeHTHBIN CITYCK U
o0paTHOe pacTpoCTpaHEHUE TPAINEHTA.
Perynspuzanus TMHERHBIX
Mojener knaccudukanuuu. /Jlex/
IIpopaboTka yaeOHOTO MaTepuaia JCKITHH. 11K-4.1 JIT.1J11.2
[Monroroska k abopaTopHbiM paboTam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
012233
2435
Hcnonb3oBaHue U cpaBHEHUE aITOPUTMOB TIK-4.1 JIT.1 JI1.2
knaccuduranum: kNN, JI1.3J12.1
peniaronue 1epeBbes U MX aHCaMOITH, J12.2J13.1
nmoructuaeckas perpeccus. /I1p/ JI3.2JI3.3
012233
2435
Knactepuzamms. k-means, k-means++, TIK-4.1 JI1.1 J11.2
DBSCAN, armomepaTuBHas JI1.3J12.1
KJ1acrepusanus. MeTpuky oLeHKH J12.2J13.1
knacrepusaru. /JIex/ JI3.2JI3.3
012233
2435
IIpopaboTka yaeOHOTO MaTepHraa JISKINH. I1K-4.1 JIL.1J11.2
[Monroroska k slabopaTopHbiM pabotam /Cp/ JI1.3712.1
JI2.2713.1
JI3.2J13.3
012233
2435
Hcnonbs3oBaHuE U OLEHKA aJrOPUTMOB TIK-4.1 JIT.1 JI11.2
perpeccun. [log6op onTHMaTBHBIX JI1.3J12.1
napameTpoB perpeccuu. /TIp/ JI2.2713.1
JI3.2J13.3
012233
2435
AJNTOpPUTMBI, OCHOBaHHBIE Ha IPUMEHEHUU I1K-4.1 JI1.1J11.2
pemaronux aepeBbeB. Kpurepun pazmeneHus JI1.3J12.1
y371a: HHPOPMAIIMOHHBIH BEIMTPBILI, KPUTEPHHA JI2.2J13.1
Joxunu. JI3.2J13.3
AHCamM0ITH perrammx IepeBheB: CIydaiHbINd 21032233
Jiec, TpaiueHTHBIN OYCTHHT. 2435
Merton onopHbIX BekTopoB. [Ipsimast 1 oOpaTHast
3amava. OnpesieneHue ONOPHBIX BEKTOPOB.
Snepusiit Tprok. /Jlex/
[IpopaboTka yaeOHOTO MaTepHralia JICKIUH. I1K-4.1 JI1.1J11.2
[ToaroroBka k 1abopaTopuabM paboTtam /Cp/ JI.3J12.1
JI2.2J13.1
JI3.2J13.3
0102233
2435
OnTUMHU3AIMOHHBIC 331aUX U UX PEIICHUSL. TIK-4.1 JIT.1 JI1.2
[Tox6op runepnapaMeTpoB alropuTMa ¢ JI1.3J12.1
MTOMOIIBI0 METOA0B onTrMu3artuu. /I1p/ JI2.2J13.1

J3.2J13.3




01022 33

24 35
[Toxnroroska k pyoexunomy KonTpoo /Cp/ [1K-4.1 JI1.1J11.2
JI1.3J12.1
JI2.2713.1
JI3.2J13.3
212233
34 35
Pa3gen 2. Cucremsbl ri1y6oKoro o0y4ueHust
Hetiponnsie cetn. OyHKIIMN OMIOKH I1K-4.1 JIL.1J11.2
HEHPOHHBIX ceTel 1 00ydeHne ¢ JI1.3J12.1
TIOMOIIIBIO 0OPATHOTO PaCIPOCTPAHCHUS JI2.2J13.1
rpaauenTa. [lonstre 63149a 1 snoxw. /JIex/ JI3.2JI3.3
012233
24 35
IIpopaboTka yaeOHOTO MaTepHraa JISKINH. TIK-4.1 JIT.1 JI11.2
[ToaroroBka k 1abopatopubM pabotam /Cp/ JI1.3J12.1
JI2.2713.1
JI3.2J13.3
012233
24 35
Krnaccudukanus nzo0pakeHuii u TpaHchepHOe [1K-4.1 JI.1J11.2
obyuenmue. /I1p/ JI1.3J12.1
J12.2713.1
JI3.2J13.3
212233
34 35
Pabota ¢ n300pakeHUsIMHU C TOMOIIIBIO 11K-4.1 JI1.1 JI11.2
HEUPOHHBIX ceTeil. CBepTOUHBIC HEHPOHHEIE JI1.3J12.1
cetu. Onieparuu cBepToK, max-pooling. JI2.2J13.1
[TomynspHbIE apXUTEKTYPHI CBEPTOUYHBIX JI3.2 J13.3
HelpoHHbIX ceTer: AlexNet, VGG, Inception 212233
(GoogleNet), ResNet. Tpaucdepnoe 24 35
oOyuenwue. /Jlex/
IIpopaboTka yaeOHOTO MaTepHaa JISKINH. 11K-4.1 JIT.1J11.2
[Monroroska k slabopaTopHbiM pabotam /Cp/ JI1.3712.1
JI2.2713.1
JI3.2J13.3
31322 33
24 35
Paborta ¢ TekcTaM1 U BEeKTOPHBIMH I1K-4.1 JIL.1J11.2
npecTaBIeHUIMHU TeKcToB /I1p/ JI1.3J12.1
JI2.2713.1
JI3.2J13.3
012233
24 35
O06paboTtka TekcToB. PaboTa ¢ ecTecTBeHHBIM I1K-4.1 JI1.1J11.2
SI3BIKOM C TIOMOIITBI0 HEUPOHHBIX CETEH. JI1.3J12.1
BexTopHble npencTaBieHus 11 TEKCTa: JI2.2J13.1
word2vec, skipgram, JI3.2J13.3
CBOW, fasttext. PekyppeHTHBIC HEHpOHHBIC 213233
cetn, LSTM, GRU. 24 D5
Tpanchopmepst, BERT, GPT. /Jlex/
IToaroToBka k pyoesxkHoMy KoHTpoIo /Cp/ I1K-4.1 JIT.1J11.2




J1.3J12.1
J12.2J13.1
J13.2J13.3
212233
24 95

Pa3nen 3. O0ydeHnne ¢ nogkpenieHueM

IlonsTus arenTa, cpepl, COCTOSIHUS, ACUCTBUIA
u Harpazabl. OyHKIUSA

neHHoctH coctostHus (Value function) u
(hynkius xkadectBa aeiictus (Qfuntion).
OnTuMH3anys CTPATETHH ¢ TTIOMOIIBIO

MaKCUMH3aIUK (PYHKIMH [ICHHOCTH U KauecTra.

Q-o0yuenue. /Jlex/

[1IK-4.1

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

IIpopaboTka yaeOHOTO MaTepHaia JCKITHH.
[ToaroroBka k 1abopaTopubM padotam /Cp/

[1K-4.1

JI1.1JI11.2
J1.3J12.1
J12.2J13.1
JI3.2 J13.3
01022033
24 95

ITpumenenne Q-Networks mis pemenus
NpOCTHIX OKpYkeHui. /TIp/

[1IK-4.1

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

I'mybokoe oOyuenne ¢ moakpermieaneM. Deep Q
-Networks, Actor-critic. /JIex/

I1IK-4.1

JI1.1J11.2
J1.3J12.1
J12.2J13.1
JI3.2 J13.3
010233
24 95

ITporpaMMHO-aITOPUTMHYECKOE OCBOCHHE
matepuaina /Tlp/

I1K-4.1

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

[ToaroroBka k pyoesxHoMy KoHTpoIt0 /Cp/

[1K-4.1

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

Pasnensr 1-3 /Konc/

[1K-4.1

JI1.1J11.2
JI1.3J12.1
J12.2J13.1
J3.2J13.3
012233
24 95

PA3JIEJI 3. OBPA3OBATEJIBHBIE TEXHOJIOI'UH

B mpomecce ocBoeHHsS IUCHMIUIMHBI HCIONB3YIOTCS CIIEAYIONIME O00pa3oBaTelbHBIC TEXHOJOTHUH: JICKIUU
(JD), npakruueckue 3anstus (IIP), mabGopatopueie paboter (JIP), camoctostensHas pabora crymentoB (CP) mo

BBITNIOJTHCHUIO PA3JIMYHBIX BUIOB 3aJIaHUH.




1. B mpormecce ocBOeHHS AMCHWIUIMHBI MCIIONB3YIOTCA CIEMYIOIINEe WHTEPAaKTHBHBIE OOpa3oBaTelIbHBIE TEXHOJOTHH:
npobOnemuas sekius (I1J1). JlekuuoHHBIH MaTepuan NpeACTaBICH B BUJC chlaiia-npeseHranuu B (opmare «Power
Pointy. [Ins HarnmsgHOCTH WCIOJB3YIOTCS MaTepHallbl Pa3IMYHBIX HAYYHBIX M TEXHUYECKUX OSKCIEPUMEHTOB,
CIIPaBOYHBIX MAaTEpHalioB, HAYYHBIX CTaTedl T.1. B Xone Jekumm mpemaycMoTpeHa oOpaTHas CBA3b CO CTYIEHTAMH,
aKTUBU3MPYIOIMIUE BOIPOCH, TPOCMOTP W 0OCyXKaeHHe BuAeohUIbMOB. Ilpwm mpoBeACHWH JIEKIMH WCIOIL3YeTCS
POOJIEMHO-OPUCHTUPOBAHHBIA MEXIUCIUIUIMHAPHBIA MOAXO0], NPEIOIararoliuii TBOPYECKHE BOIPOCHI U CO3JaHUC
JUCKYCCUOHHBIX CUTYyallUH.

2. Ilpu U310KEHUN TEOPETUUECKOIO MaTEpUaa UCIOIb3YOTCS TaKUE METOBI:

— MOHOJIOTHYECKUI;

— MOKa3aTeJbHBbII;

— INAJTOTHYCCKHI;

— OBPUCTHYECKHUIA;

— HUCCJIeI0BATEIbCKUIA;

— MPOOJIEMHOE HU3JIOKEHHE.

3. Ucronp3yroTes CaeayroIue MPUHITUIBI TUAAKTHKA BBICIIICH ITKOJTHI:

— MOCJIeZI0BATEIbHOCTh OOYUCHUS;

— CHCTEeMAaTUYHOCTb OOy4YCHUS;

— IOCTYITHOCThH OOyICHWSI;

— MPUHITUAT HAYIHOCTH;

— MPUHLUIIBI B3aUMOCBSI3U TEOPUHU U TIPAKTUKHY;

— MPUHLUIT HAITISIAHOCTHU U JIp.

B KoHIIe KaXX10i JEKIINN PEIYCMOTPEHO BpEeMsI JIJIs1 OTBETOB HA MPOOJIEMHBIE BOIIPOCHI.

4. CamocrostenbHass paboTa mpeAHa3HaueHa Ui BHEAYJAMTOPHOW  pabOThl  CTYACHTOB, CBSI3aHHOHW C
KOHCIIEKTUPOBAaHHUEM HCTOYHUKOB, y4eOHOro Marepuala, W3ydeHHeM [OTIONIHUTEIILHOW JIUTEPaTyphl MO AUCIUILIINHE,
MOATOTOBKOM K TEKYyIIEMY K MPOMEKYTOUYHOMY KOHTPOJIO, a TAKXKE€ BBIIIOJIHEHHEM WHJWBHUYaJIbHOTO 3aJaHUs B
(hopMe IMITUPUUYECKOTO UCCIICOBAHUS.

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

4.1. PexomeHnayemasi JuTepaTrypa

1. OcHoBHas IMTepaTypa

ABTODBHI, 3arinaBue W3 paTenbcTBO, IO
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 ooyuenue (480 c.) CIIG.: ITurep, 2018
Kanypun A.,

Apxanrensckas E.

JI1.3 |Cartron P. C., Bapro | O0yuenue ¢ nogkperieHueM: Beenenue. 2-e usg. (552 M.: IMK IIpecc, 2020

9. Ix. c.)
2. JlonoJIHUTEIbHASA JUTEPaTypa
ABTOpBHI, 3arnaBue W3narenscTBO, O
JI2.1 | E.B.boposckas, H. | OCHOBBI HCKYCCTBEHHOTO MHTEIUICKTA: yaeOHOe mocodue | M. : JlabopaTopus 3HaHUM,
A. JlaBbI10Ba (130c.) 2020
JI2.2 | I1. Jxoum WckyccTBeHHBIN HHTEIDIEKT ¢ puMepaMu Ha Python CII6. : 000
(440 c.) "Muanextuka", 2019
3. Meroanuyeckne pa3padoTKu
ABTOpBHI, 3arnaBue W3natenscTBO, TOX
JI3.1 Cucrembl HCKYCCTBEHHOTO MHTEIIeKTa: KoHcnekTt OIBOY BO
bpanyn H.B. nexuit s obydaromuxcs o OI1 6akanaBpuaTa Bcex "ITOHAYUIC", 2024
HaIpaBJIeHH moAroToBku (135 c.)
JI3.2 CucreMBbl HICKYCCTBEHHOTO MHTEIIEKTa: MeToaudeckue OIBOY BO
H.B. bpanyn PEKOMEH AN 151 JTA0OPATOPHBIX U MPAKTUYECKIX "IOHAYUIC", 2024

3aHATHH 17151 oOygaroruxcst mo OIT GakanaBpmara Bcex
Harpasienuit moarotosku (120 c.)

JI3.3 CucteMbl HCKYCCTBEHHOTO MHTEIIEKTa: MeTonuyeckue dIBOY BO
H,B, bpanyn PEKOMEHAAIMH 110 OPraHU3aLMU CaMOCTOSTEIBHON "HOHAYUIC", 2024




ABTODHI, 3arnaBue W3 narenscTBO, 1O

paboTsr oOyuaromtuxcs mo OIl 6akanaBpuara Bcex
HaIpaBJICHUHA MOATOTOBKH (125 c.)

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

51 bubmuoreka ®IBOY BO «JOHELIKAS AKAJIEMUA

VIIPABJIEHIS ¥ TOCY JAPCTBEHHOI CITYXKBbIy | Mtps:/donampa.ru/biblioteka

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

Brenenne B MammHHOe 00ydeHume ot «Bioinformatic

33 Institute»

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

Crnenmanuzanusi MammHHoe OOydeHHE W aHalU3 JaHHBIX
D4 | ot «MOCKOBCKH (HPU3HKO-
TEXHUYECKAN HHCTUTYT»

https://ru.coursera.org/specializations/machine-
learning-dataanalysis

[Mnarpopma pans mpoBeneHus copeBHoBaHWit 1o Data

95 Science

https://www.kaggle.com

4.3. IlepevyeHb MPOrpaMMHOro obecredeHust

JluneHsuoHHOoe W CBOOOJHO  pacmpocTpaHseMoe  HIporpaMMHOe  oOecriedeHWe, B TOM  YHCIE
OTE4ECTBEHHOT'0 IIPOU3BOJICTBA!
IIpn mpoBeneHUM JEKIMHA HCIIONB3YEeTCS ayIAUTOPHS C MYJIbTHMEIUNHBIM 00OpyZOBaHHUEM. AYIUTOPHBIC 3aHITHS
NPOBOAATCS B KOMIBIOTEPHBIX KJIaccax ¢ JOCTyoM K ceth WuTeprer. Jns mpoBeneHHsT KOHCYAbTaluid B online-
pexxume ucrionb3yercss LMS Moodle u Supexc. Tenemocr.

[IporpammHoe obecrieueHue:

1. Onepannonnas cucremMa Windows 7 u BbIIIIe.

2. 11O B cocraBe makera MS Office 2010 u BpIe, BKITIOUas mporpammbl MS Project ' MS Visio, muctpuOyTus
Python BMecTe ¢ OCHOBHBIMU OMOJIMOTEKAMU JJIs aHAJIN3a JAHHBIX U TAKETHBIM

MeHeKepoM conda

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

KommbloTepHasi TeXHMKa C BO3MOXKHOCTBIO TIOAKIIOYEHUs K ceTth «lVHTepHeT» W o0ecmedeHueM J0CTyna B
JNEKTPOHHYI0  HHPOPMannOHHO-00pazoBarenpHylo cpenxy (DUOC @OIBOY BO JOHAVYHUIC), a Taxxke
BO3MOXKHOCTHIO MHIMBHUIYaIbHOTO HeorpaHHueHHOro noctyma obydaromuxcs B ObC n OUOC nocpeacrtBom Wi-Fi ¢
NEePCOHAIBHBIX MOOMJIBHBIX YCTPONCTB.

Python-6mbnmoTeka 1st HAyIHBIX ¥ MHKEHEPHBIX pacy€éToB http://scipy.org/

oubimorexa ist 3 HEeKTHBHOM pabOTHl ¢ MHOTOMEPHBIMH MacCHBaMH AaHHBIX http://www.numpy.org/

OoubimoTeka Ha si3bIke mporpamMMupoBanust Python ans Busyanusanuu manHbIX https://matplotlib.org

4.5. MaTepuajabHO-TeXHHYECKOe olecrevyeHHne IUCHUILIMHBI

1. JlekunmoHHBIE 3aHATUSA. AYOUTOPHUH C MYIbTUMEIWHHBIMH CpPEACTBAMH M HWMCIOIIME BBIXOA B CETh
«WutepHery. [ToMemmenns i MpOBEeICHUS ayTUTOPHBIX 3aHATHI, 000pY/I0BaHHBIE YIeOHOW MeOeIbIo.
2. JIabopatopubie paboTsl. KoMmbroTepHBIi KiTacc ¢ KOMIUIEKCOM IPOTPaMMHBIX CPEJICTB,
MO3BOJSIIONIMX KOKAOMY CTYASHTY pa3padarblBaTh INPOrpaMMHBIC peajM3allid TNPaKTUYeCKUX 3aJad B XOJe
BBITIOJTHEHUS
1abopaTOPHBIX padoT.
3. Ilpaktrueckue 3aHsATHSA. KOMIBIOTEpHBI KIacC C KOMILIEKCOM IPOTPAMMHBIX CPEJICTB, MO3BOJIIOIIUX KaXKIOMY
CTYACHTY pa3pabaTbiBaTh NPOrpaMMHBIC peajH3alud NPAaKTHYECKUX 3afad B XOJE BBHIMOJNHEHHS JTa0opaTOpHBIX
pabor.
4. CamocrositenpHas padora. bubmmoreka, umeromas pabouue Mecra Al CTYACHTOB. AYIUTOPWH, OCHAIIEHHBIE
KOMITBIOTEpaMH C TOCTYIIOM K ceTd «HTepHeT».

PA3JIEJI 5. ®OHJI OHEHOYHbIX CPEACTB

5.1. KonTponbHbIe BONPOCHI M 3aaHUS

Bomnpocs! k 3aueTy.

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

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

3. Aucam6bmu. Soft and Hard Voting. Bagging. Cirygaiinbrii jec.

4. Metpuueckuit knaccupukaropbl. KNN. WKNN.

5. Jluneitnas perpeccus. LASSO, LARS. CART.

6. llepeBnbs pemennii. Tapopmannornblil BRIUTPhIL. OmuOKa KiaccuUKaINK, SHTPOIUS, KpuTepuit J[xuHu.
IIpyHuHr.




7. I'mo6anbrerit mouck. Ciryuaitasnii mouck. Grid search. Ciydaiinoe Omyxnanue. bafiecoBckass OnmTHMH3AITHSI.

8. Jluneiinas perpeccus. [lomuHomMuanbHas perpeccusi. [peOHeBas perpeccusi.

9. AdaBoost. [paareHTHBIN OYCTHHT peIIaIOINX ACPEBLEB.

10. Knacrepuzamus. Agglomerative Clustering. MeTpuku KitacTepr3aniy.

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

12. Heiiponnsie cetu. [lepuentpon Po3endnarra. O6parHoe pacipocTpaHeHue rpajaueHTa. OyHKIIMHA aKTHBAIIHH.
Softmax.

13. JlokameHsrit mouck. Hill Climb u ero pazHoBumHOCTH. OTXUT. [ €HETHIESCKII alTOPUTM.

14. MeTo/ OTIOPHBIX BEKTOPOB. Smpa.

5.2. Tembl NUCBMEHHBIX PadoT

[TuceMeHHBIE paOOTHI HE MPEAYCMOTPEHBI.

5.3. ®oHAa OLEHOYHBIX CPeICTB

®DOHJT OIEHOYHBIX CPEACTB IUCHUILTUHBI "CHCTEeMBl HCKYCCTBEHHOTO WHTeIUIeKTa" pa3paboTtaH B
COOTBETCTBHUU C JOKaIbHbIM HOpMaTHUBHBIM akToM PIBOY BO "JIOHAVYHUIC".

®DoHI OIECHOYHBIX CPEACTB MUCIUIUIMHBI "CHCTEMBl HMCKYCCTBEHHOTO HWHTEIUIEKTa" B IIOJIHOM O0BeMe
MPEACTABJIEH B BUJIE NPUJIOKEHUS K JaHHOMY PIT/JI.

5.4. llepeyeHb BH/I0B OLCHOYHBIX CPEACTB

YerHBIH onpoc (KOHTPOIIb 3HAHUH pasesna yaeOHOM TUCITATIIIHBI)
CobecenoBanue (caMocTosITeIbHAs paboTa)
WunuBuyanbHbIe 3a1aHUs (BBITOIHSIOTCS HA TJAOOPATOPHBIX 3aHATHUSX)

PA3JIEJI 6. CPEJACTBA AJIAIITALIUU NTPENNIOJABAHUSA JTUCHUIIJIMHBI K
INOTPEBHOCTAM JIML C OTPAHUYEHHBIMHU BO3MOXHOCTSAMMU 310POBbA

B ciyqae HeoOxonuMOCTH, 00y4arOIIMMCST U3 YHCJa JIMI ¢ OTPAHUYCHHBIMH BO3MOXXHOCTSIMU 310pPOBbs (IO
3asBJICHUIO OOYYArOIIETOCs) MOTYT TIpeIiaraThCsi OJHW W3 CIEYIOIMX BapHAaHTOB BOCHPUATHS WH(QOPMAIMH C
Y4EeTOM MX WHAWBUAYAIBHBIX IICUX0(PHU3NIECKUX OCOOCHHOCTEH:

1) ¢ npUMEHEHUEM IIEKTPOHHOIO OOYYCHMS U AUCTAHLIHOHHBIX TEXHOJIOTHH.

2) ¢ MpUMEHEHUEM CIIEMATBHOTO 000pYyAOBaHUS (TEXHHKH) W MPOTPAMMHOTO 00ecreueHus, IMEIOINXCS B
OIBOY BO "JOHAVYUIC".

B mponecce oOyueHHs NOpu HEOOXOIAMMOCTH AJsl JIML C HApyLMIEHUSIMH 3pPEHHUS, CIyXa M OIOpPHO-
JBUTAaTEJIHOTO allllapaTa IPeA0CTaBIAIOTCS CIEAYIOLIIE YCIOBHUS:

- JUISL UL C HapYIICHUSIMHU 3pEHHUs: YydeOHO-METOIUYECKHEe MaTepuaibl B MeYaTHOH (opMme yBenWdeHHBIM
mpudrom; B ¢GOpMe DIIEKTPOHHOIO JOKyMeHTa; B (opme ayauodaiina (mepeBo] Y4eOHBIX MaTepHalioB B
aynuoopmar); WHIWBUIyaJlbHbIC 3aJaHNUS U KOHCY/IbTAlUU.

- JUId JIAI C HapyUICHMSIMH CcIyxa: y4eOHO-METOJMYEeCcKhe Marepuansl B mnedaTHo (opme; B (opme
9NIEKTPOHHOTO JOKYMEHTa; BHJEOMATepUanbl C CyOTHUTPaMH; WHAWBUAYyaIbHBIE KOHCYIBTallMd C MPUBICYCHUEM
CYpAOIEPEBOAYNKA; HHANBUAYAIbHBIE 3aJaHUS U KOHCYAbTALNH.

- JUI1 JUII C HapyLIEHUSIMH OIIOPHO-IBUIATEIbHOTO ammapara: y4eOHO-METOAWYECKUE MaTepuasbl B
neyaTHoi Qopme; B ¢dopMe OBIEKTPOHHOTO JOKyMeHTa; B ¢opme aynuodaiina; HWHAWBUAYaIbHBIC 3aJaHUS |
KOHCYJIBTalluH.

PA3JIEJI 7. METOJIMYECKHUE YKA3AHUS JJISI OBYUAIOILIMXCS IO YCBOEHUIO
TV CIUTIINHBI

JleKuMOHHBIE 3aHSATHS TOCBAIICHBl PACCMOTPEHHIO KIIOYEBBIX, Oa30BBIX MOJOXEHUH Kypca W PazbsCHEHHIO
y4eOHBIX 3aJIaHUH, BEIHOCUMBIX Ha CAMOCTOSTEIFHYIO IPOPAOOTKY.

JlabopatopHble pa0OOTHI TMpeAHAa3HA4YeHBl I TPUOOPETEHHS OMbITa MPAKTHYECKOW peann3alud OCHOBHOU
npo)eCCUOHANBHON  00pa3oBaTeNbHON mporpaMMbl. MeETOAMYECKHE yKa3aHUs K JIJAOOpaTOpHBIM  paboTam
npopabaThIBAIOTCS CTYACHTAMH BO BpeMsl CaMOCTOSTEIbHOM MOATOTOBKH. HeoOXoguMblii ypOBEHb MOATOTOBKH
KOHTPOJIUPYETCS Mepe]l MpOoBeIeHuEM JTab0paTOPHBIX PadoT.

CamocrosiTenibHass paboTa CTYNEHTOB BKIIIOYACT CIEAYIONIME BHIBL: INPOpadoTKa y4eOHOTro Marepuana JIeKIWH,
MOJTOTOBKA K TaOOpaTOpHBIM paboTaM, MOJArOTOBKA K TEKYIIEMY

KOHTPOJIIO W JIPYTH€ BUABI CAMOCTOSITENFHOW paboThl. PesynbTaTel BceX BHIOB pabOTHI CTyAEHTOB (DOPMHUPYIOTCS B
BUJE WX JIMYHOTO PEHTHHTa, KOTOPBIA YYMUTHIBAETCA Ha IMPOMEXYToyHOW arrectanuu. CamocTodTenbHas pabora
npeaycMaTpuBaeT HE TOJILKO NpopabOTKy MaTepHalioB JIEKIMOHHOTO Kypca, HO M WX PAaCUIMPEHUE B pe3ylbTare
MOMCKA, AaHANIN3a, CTPYKTYPUPOBAHUS

Y TIPEICTABJICHNS B KOMITAKTHOM BHJIE COBPEMEHHOW MH(POPMAIINH U3 BCEX BO3MOKHBIX

HCTOYHHKOB.

Texyluil KOHTPOJIb YCIIEBAEMOCTH IIPOBOUTCS B TEUEHUE KAXKAOTO MOIYIIS.

OcBoenue Mopayns U €ro yCHelIHOE 3aBEpLICHHE Ha CTaJud MNPOMEXYTOUHOM AaTTeCTallMd BO3MOXKHO TOJIBKO IPHU
peryisipHOii paboTe BO BpeMsl CeMecTpa W IUIAaHOMEPHOM MPOXOXKACHHWW TEKyIero KoHTpois. HalOpare pedTwHT 1Mo




BceM OmokamM Moayns B KaXAOM CeMecTpe, NPONTH TIIJIAaHOBHIE KOHTPOJBHBIE MEpPONPHUATHS B TeUEHUE
9K3aMEHAI[HOHHOW CECCHH HEBO3MOKHO.

st 3aBepiueHust paboTHl B CEMECTPE CTYACHT JOJKEH BHIITOJHUTH BCE KOHTPOJIBHBIE MEPOIPHSTHSI.

[IpomexyrouHas aTTecTalus IPOXOJUT B (hopMe 3adeTa.




