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

PaGouast mporpamma nepecMoTpeHa, o0cykeHa u o1o0peHa it ncrnonHerus B 2024 - 2025 yueOGHOM roy Ha
3acemannu kadenpsr MHGOPMAITMOHHBIX TEXHOJIOTHH

[Iportokom ot " " 2024 1. No__

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

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

Pabouas nmporpamMma nepecMoTpeHa, 00CyxaeHa U oo0peHa A ucnoianeHus B 2025 - 2026 yueOHOM Toy Ha
3acenaHny Kagenps! MHGOpMannOHHBIX TEXHOIOTUI

[Ipotokom ot " " 2025 . No_

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

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

PaGouyas mporpamma nepecMoTpeHa, 00cyxIeHa 1 0100peHa it nucnojHerus B 2026 - 2027 yaeOHOM roy Ha
3acenanunu kadenpbl MHGOpMAaIMOHHBIX TEXHOJIOTHIA

[Ipotokom oT " " 2026 . No_

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

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

Pabouas mporpamMma repecmMoTpeHa, o0CykneHa u omodpena aisa ucroaenns B 2027 - 2028 yaeOHOM TOIy Ha
3acenannu kadenpbl MHOOPMAaIMOHHBIX TEXHOIOTHIA

[Ipotokon ot " " 2027 r. Ne__

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

wuxi (pazgen) OIIOIT BO: | b1.0

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

Jluneiinas anreopa

WHadopMaioHHbIe TEXHOIOTUH B MPOPECCHOHANBHON ESATETbHOCTH

Teopust Urp U NPUHITHE PELICHUN

WnudopmanmonHbsie TEXHOJIOTHH B yIpaBieHNH (OKOHOMUYecKas WH(OpMaTHKA)

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

Hpe[[,I[I/IHHOMHaﬂ IMpaKTUKa

LndpoBble TEXHOIOTUN B FOCYJAapPCTBEHHOM H MYHHIUIIAJIHHOM YIPaBICHUU

1.4. PE3YJIBTATBI OCBOEHUA JUCIHUIIJIMHBI:

H-TIK-10.1: Hcnonv3yem 3HaHUe OCHOBHBIX MEMOO08 UCKYCCMBEHHO20 UHMEIeKma 6 nociedyruel
npogheccUoHanbHOU OesiImenIbHOCHU

3HaTb:

ypOBeHL 1 | Taner 3aJa4 MallliHHOI'O O6y‘leHI/IH 1 IPUMCHACMBIC K HUM KJIACChI aJITOPUTMOB

YpoBeHb 2 | OCHOBHBIC HAIIPABIICHUS PA3BUTHS UCCIICIOBAHUN B 00JIACTH CHCTEM MCKYCCTBEHHOTO HHTEIUICKTA

YI)OBQHL 3 TCOPCTUUCCKUC OCHOBBI aJITOPUTMOB MAIIMHHOT'O 06y'-ICHI/I$l

YMeTh:

YpOBeH]) 1 | moAroTOBUTH MaHHBIE K UCITOIb30BAHHIO ajJropurMa MalinHHOI'O 06yqum

YpoBeHb 2 | OLICHUBATh Ka4E€CTBO PEIICHHI CHCTEM MAIIMHHOTO 00ydeHHsI

ypOBeHL 3 aalnTUPOBATh AJITOPUTMbBI MAIIUHHOTO O6y‘ICHI/IH K pCHICHUIO MPAKTUYCCKUX 3aJ1a4

Bnanerts:

Yposenb 1 | MeTomOIOTHEH pa3paOOTKH PEIICHIH MAITHHHOTO O0YICHUS

ypOBeHL 2 OpuMEpaMu IMPaKTUICCKOTO MPUMCHCHUS apXUTCKTYP UCKYCCTBCHHOI'O MHTCIJICKTA

YpoBenb 3 | MeTOIaMU OHJIAMH TECTUPOBAHUS PEIICHUH MAITMHHOTO O0yJeHUs

B pe3ynemame oceoenusa oOucuunaunvt "'Cucmemuvl ucKyccmeennozo unmenyiekma' ooyuarouguiica

3.1 |3uarh:

- MeToNbl pa3pabOTKH OPHUIMHAJBHBIX alTOPUTMOB H IPOTPAMMHBIX pEIIeHHH C HCIIOIb30BaHUEM
COBPEMEHHBIX TEXHOJIOTUI;

- IPUHIIMIIEI 00YIeHHS U IPUMEHEeHHsI HEHPOHHBIX CeTel;

- TCOPECTUYCCKHUE OCHOBEI U aJITOPHUTMBI o6yquH;1 C MOAKPCIJIICHUEM

3.2 (| Ymern:

- IPUMECHATH METOAbI MAIIMHHOT'O 06yquH51, IMOATOTAaBIIMBATh JaHHBIC U MHTCPIIPETUPOBATE PE3YIIbTAThI;

- HacTpamBaTh HEOOXOIMMOE OKpPYKEeHHUE ISl paObOThl C HEHPOHHBIMHU CETSAMU;

- IPUMEHSTh U J000y4aTh NpeaoOydeHHbIC HEHPOHHBIE CETH U3 JOCTYITHBIX OMOJINOTEK;

- BLI6I/IpaTB U pCajin30BbIBATH AJITOPUTMbI O6yLIeHI/I$I C MMOJAKPCIJICHUEM C YUCTOM CHCI_II/I(i)I/IKI/I 3aJa4dn

3.3 | Baagersn:

- HaBbIKaMMU OIICHKHW NPHUMCHUMOCTHU AJITOPUTMOB, BO3MOZKHBIX PHCKOB U HOCJ'ICI[CTBI/Iﬁ OH_II/I6OK, HaXOJHUThb
OINITUMAJIBHBIC PEUICHUSA [JI pa60‘lI/IX 3aaad4,




- HaBBIKOM HCITOJIb30BAaHUS CYIIECTBYIOMIMX MPOTPAMMHEIX OMONHOTEK W MOJENEH, CO3MaHus MPOrpaMMHBIX
peanu3anuil ryOOKHX HEWPOHHBIX CETEH;

-BJIaJICET HABBIKOM WCIIOJIB30BAHUS CYIICCTBYIOIIMX IPOTPAMMHBIX OHOJHOTEK ¥ MOJCNCH, CO3TaHMS
MPOrPaMMHBIX PeaTU3aluii HA OCHOBE aJITOPUTMOB OOYUCHUS C MOJAKPEIUICHUEM

1.5. ®OPMbI KOHTPOJIsA

Tekymuii KOHTPOJb YCIIEBAEMOCTH TIO3BOJISIET OLEHHUTh YPOBEHb C(HOPMUPOBAHHOCTH 3JIEMEHTOB
KOMIIETCHIMH (3HaHWH, YMEHMH W TPHOOPETEHHBIX HABBIKOB), KOMIIETCHLUHUH € TIOCIEAYIOIINM OOBbeIUHEHHUEM
OLIEHOK M HPOBOAUTCS B (OpME: YCTHOIO ONpoca Ha JICKIMOHHBIX M CEMUHAPCKUX/IPAKTUYECKUX 3aHATUAX
(ppoHTaANBHBIN, WHAMBUAYAIBHBIA, KOMIUICKCHBINH), MHCHMEHHOW MPOBEPKH (TECTOBBIC 3a/JaHUs, KOHTPOJb 3HAHUI
1O pasfeny, CHTYallMOHHBIX 3aJaHUil W T.I.), OLEHKA aKTUBHOCTH paboThl 0Oydalollerocst Ha 3aHATHH, BKIIOYas
3aJaHys AJIs1 CAMOCTOSITETIbHOM PabOTHI.

Hpomeafcymounaﬂ ammecmayus

Pe3ynpraThl TEKymiero KOHTPOIS W TPOMEXKYTOYHOW arTecTaliuil (OPMHPYIOT PEHTHHTOBYIO OLIEHKY
pabotel cTymeHTa. PacmnpeneneHue OamioB mnpu  (POPMHUPOBAHUM PEUTHHTOBOM OICHKHM pPabOThI  CTYIEHTA
OCYILIECTBJISIETCSI B COOTBETCTBUM C JCHCTBYIOIIMM JIOKAJIHHBIM HOPMATHBHBIM akToM. [lo  nucuuruimHe
"CucTeMbl UCKYCCTBEHHOTO MHTEJUIEKTA" BUAOM IIPOMEKYTOUHOM aTTeCTallUu SBISIETCS 3adeT

PA3JIEJI 2. COAEPKAHUE JUCIIUITJIMHBbI

2.1. TPYIOEMKOCTBb OCBOEHUA JUCHUIIJIMHBI

OO6mas Tpyao€MKOCTh TUCHHMILINHBI "CHCTEMBI MCKYCCTBEHHOTO HMHTEIUICKTA" COCTaBISeT 2 3a4ETHHIC
€IMHMUIIEI, 72 9acoB.

KonmuecTBO 9acoB, BBIACISIEMBIX Ha KOHTAKTHYIO pabOTy C IPEMOJaBaTeieM M CAMOCTOSITEIBHYIO paboTy
00yJaroIIEerocs, OnpeAeseTcs yIeOHbIM IUIAHOM.

2.2. COAEPKAHUE PA3JEJIOB JUCIHUIIJIMHBI

HaumeHoBaHue pa3fenoB U TeM /BU/ 3aHATHS/ Cemectp | Yaco | Komneren- | JIuteparypa | Uute | IIpumeuanue
/ Kype M PaKT.

Pa3nen 1. BBeieHue B HCKYCCTBEHHbIH MHTEJIEKT
H OCHOBHBbIE METO/IbI MAIIMHHOTO 00Y4eHU 1JIsI
PadoThI ¢ TAOIUYHBIMU JAHHBIMH

OCHOBHBIE 3a/1a4H CHCTEM MCKYCCTBEHHOTO 6 2 WA-TIK- | JI1.1J11.2 0
uHTemekra. Kimaccuduxanus, 10.1 JI1.3J12.1
KJIacTepu3alus, perpeccus. TUIbl MAIIMHHOTO J12.2J13.1
00yueHUs: ¢ yauTesneM, 0e3 yIuTels, ¢ JI3.2JI3.3
YaCTUYHBIM MPUBJICYEHUEM YUUTENS, 00ydeHHe 012233

¢ noxakpermienueM. Knaccudukanus Ha 2435

MIpUMeEpe aaropuT™Ma K-Ommkaimmx coceneit
(kKNN). MeTpuku olleHKH KJIaCCH()UKAIH:
nojHota, Tounocts, F1, ROC, AUC.
Banmumannonnas u TectoBas Beibopka. Kpoce-
Bamuaanvs. PaboTa ¢ kareropualbHBIMU
npusHakamu. /Jlex/

IIpopaboTka yaeOHOTO MaTepHaa JISKINH. 6 1 NA-TIK- | JI1.1JI1.2 0
[ToaroroBka k 1abopatopubM pabotam /Cp/ 10.1 JI1.3J12.1
JI2.2713.1
JI3.2J13.3
0122 33
2435
MeTtonst paboTsl ¢ Tabnmunamu B Python. 6 0 WJI-TIK- JI1.1 J11.2 0
Arperarus ¥ BU3yaTr3aIius 10.1 JI1.3J12.1
naHHbIX. [IpoBeieHre nepBUYHOTO aHaIMu3a JI2.2J13.1
naHHbIX. /J1ad/ JI3.2 JI3.3
01022 33
2435

[IporpaMMHO-aJITOPUTMUYECKOE OCBOEHUE 6 0 WA-TIK- | JI1.1JI1.2 0




marepuaia /I1p/ 10.1 JI1.3J12.1
JI2.2J13.1
JI3.2 J13.3
212233
2435
Perpeccus. Metpuku ouenku perpeccun: MSE, N-TIK- JI1.1J11.2
MAE, R2 — koaddurimeHT 10.1 JI1.3J12.1
neTepMuHanuu. JInHeitHas perpeccus, JI2.2J13.1
MOJIMHOMUANBHAS PETPECCHsL. JI3.2J13.3
[lepeoOyuenue u perynspusanus, TpeOHEBas 213233
perpeccusi, LASSO, Elastic Net. 24 35
JluneitHble MOJIENH TS KIaCCU(PHUKALIUH.
[lepuentpoHn, norucTuueckas
perpeccusi, MOTHOCBI3HBIE HEHPOHHBIE CETH,
CTOXaCTUYECKHUI IPAIUEHTHBIN CITYCK U
o0paTHOE paclpoCTpaHeHHEe IpaucHTa.
Perynsapuzanust TuHEeHHBIX
Moenel kiaccudukanuuu. /Jex/
[IpopaboTka yaeOHOTO MaTepHaa JICKINH. N-TIK- JI1.1J11.2
IToaroroBka k maGopaTopHbIM padotam /Cp/ 10.1 JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
Hcnonp3oBaHKEe U CpaBHEHUE aITOPUTMOB N-TIK- JI1.1J11.2
knaccuuxanum: kNN, 10.1 JI1.3712.1
peTrarore IepeBhest U MX aHCaMOJIH, JI2.2J13.1
JorucTrdeckas perpeccust. /J1ad/ JI3.2J13.3
0102233
2435
IIporpaMMHO-aJITOPUTMHUUECKOE OCBOCHUE NJI-TIK- JIT.1 JI1.2
matepuaina /I1p/ 10.1 JI.3J12.1
JI2.2J13.1
JI3.2J13.3
0102233
2435
Knacrepuzanus. k-means, k-means++, WA-TIK- | JI1.1J11.2
DBSCAN, arnomepaTuBHas 10.1 JI1.3J12.1
Kinactepusaiys. MeTpuku olleHKH JI2.2J13.1
kinacrepusaru. /JIex/ JI3.2 JI3.3
0102233
2435
[IpopaboTka yaeOHOTO MaTepHaia JICKINH. WN-TTK- JIT.1J11.2
[MoaroroBka k 1abopaTopubM padboTtam /Cp/ 10.1 JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
0102233
2435
Hcnonb3oBaHUE U OLIEHKA aIrOPUTMOB NJI-TIK- JI1.1 JI11.2
perpeccun. [Togbop onTuManbHBIX 10.1 JI1.3J12.1
rmapameTpoB perpeccud. /J1ad/ JI2.2J13.1
JI3.2J13.3
0102233
D435
IIporpaMMHO-aJITOPUTMHUUECKOE OCBOCHUE N-TTK- JI1.1 JI11.2
matepuaia /I1p/ 10.1 JI1.3J12.1
JI2.2J13.1
JI3.2J13.3

0109233




24 35

ANTOpPUTMEBI, OCHOBAaHHBIC HAa IPUMEHEHUHU WN-TIK- JIT.1J11.2
pemaronux aepeBbeB. Kputepuu pazaenenus 10.1 JI1.3J12.1
y37a: HH(POPMAIIMOHHBII BRIUTPHIIIL, KPUTEPHA JI2.2J13.1
JoxuHn. JI3.2JI3.3
AHcaMOJIn pelaromux AepeBbeB: ClydailHbIH 0102233
Jiec, TpaJIneHTHBIN OYCTHHT. 24 35
MeTton onopHBIX BeKTOpoB. [Ipsimast u oOpatHas
3anava. OnpesieneHne ONOPHBIX BEKTOPOB.
Snepusrii Tprok. /Jlex/
IIpopaboTka yaeOHOTO MaTepuaia JCKITHH. WI-TIK- | JI1.1JI1.2
[Monroroska k 1abopatopHbiM paboTtam /Cp/ 10.1 JI1.3712.1
JI2.2J13.1
JI3.2J13.3
012233
2435
OnTUMU3ANMOHHEIC 3aa91 U UX PEIICHIS. NI-TTK- JI1.1 J11.2
[TonGop runeprapaMeTpoB ajiropuTMa ¢ 10.1 JI1.3J12.1
HOMOIIIBIO METOAOB onTUMuU3anuu. /J1ad/ JI2.2J13.1
JI3.2J13.3
012233
2435
IIporpaMMHO-aITOPUTMHUYIECKOE OCBOCHUE WIA-TIK- | JI1.1J11.2
marepuana /T1p/ 10.1 JI1.3712.1
JI2.2J13.1
JI3.2J13.3
012233
2435
IToaroToBka k pyoesxkHoMy KoHTpoto /Cp/ WIO-TIK- | JI1.1J11.2
10.1 JI1.3J12.1
JI2.2713.1
JI3.2J13.3
012233
2435
Paznen 2. Cucrembl r1y00Koro o0y4eHus
Heiiponnsie cetn. OyHKIIMU OMIHOKH UA-TIK- | JI1.1J11.2
HEWPOHHBIX CeTel U 00ydeHHE C 10.1 JI1.3J12.1
MTOMOTIBIO 0OPATHOTO PaCIPOCTPAHEHUS J12.2J13.1
rpaguenTa. [lonstue 6314a u snoxu. /JIex/ JI3.2JI3.3
012233
2435
IIpopaboTka yaeOHOTO MaTepHaia JCKITHH. WIA-TIK- | JI1.1JI1.2
[Monroroska k 1abopaTopHbiM paboTtam /Cp/ 10.1 JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
012233
2435
Knaccubukanus n3o0pakeHuid 1 TpaHcPepHOe WIO-TIK- | JI1.1J11.2
oOyuenue. /J1a6/ 10.1 JI1.3J12.1
JI2.2713.1
JI3.2J13.3
012233
2435
IIporpaMMHO-aJITOPUTMHUYECKOE OCBOCHUE NJ-TIK- JIT.1 JI1.2




marepuaia /I1p/ 10.1 JI1.3J12.1
JI2.2713.1
JI3.2J13.3
212233
2435
PaGorta ¢ n300pakeHUsIMU C TOMOIIIBIO WA-TIK- | JI1.1J11.2
HeUpoHHBIX ceTel. CBepTOUHbIE HEHPOHHBIE 10.1 JI1.3J12.1
cetr. Onieparuu cBepTOK, max-pooling. JI2.2J13.1
[TonynsipHbIE apXUTEKTYpPBI CBEPTOUHBIX JI3.2J13.3
HeliponsbIx ceteii: AlexNet, VGG, Inception 212233
(GooglLeNet), ResNet. Tpaucdepnoe 24 35
oOyuenwue. /Jlex/
IIpopaboTka yaeOHOTO MaTepHraa JISKINH. NA-IIK- | J1.1JI1.2
[ToaroroBka k 1abopatopubM pabotam /Cp/ 10.1 JI1.3J12.1
JI2.2713.1
JI3.2J13.3
012233
2435
Paborta ¢ TekcTaMU U BEKTOPHBIMH WA-TIK- | JI1.1JI1.2
MIpeICTaBICHUSIMHI TEKCTOB /J1ab/ 10.1 JI1.3J12.1
J12.2713.1
JI3.2J13.3
212233
2435
[IporpaMMHO-aJITOPUTMUYECKOE OCBOEHUE NA-TIK- | JI1.1J11.2
marepuaina /I1p/ 10.1 JI1.3J12.1
JI2.2713.1
JI3.2J13.3
212233
2435
O06paboTka TekcToB. PaboTa ¢ ecTecTBeHHBIM WA-TIK- | JI1.1J11.2
SI3BIKOM C TTIOMOIIBI0 HEMPOHHBIX CETEH. 10.1 JI1.3J12.1
BexTopHbIe npencTaBieHus 11 TeKCTa: JI2.2J13.1
word2vec, skipgram, JI3.2J13.3
CBOW, fasttext. PekyppeHTHbIE HEHPOHHBIE 213233
cetn, LSTM, GRU. 24 D5
Tpanchopmepst, BERT, GPT. /Jlex/
[ToaroroBka k pyoesxHOMy KoHTpoto /Cp/ NA-TIK- | JI1.1J11.2
10.1 JI1.3712.1
JI2.2713.1
JI3.2J13.3
012233
2435
Pa3gen 3. O0ydeHnne ¢ nogkpenaieHueM
TToHsTHs areHTa, cpefibl, COCTOSIHUS, TIEUCTBUHN NI-TTK- JI1.1 J11.2
u Harpajsl. OyHKIusA 10.1 JI1.3J12.1
neHHoct cocrossnus (Value function) u J12.2J13.1
¢ynkuus kauectsa aercteus (Qfuntion). JI3.2J13.3
OnTuMH3anys CTPATETHH C TIOMOIIBIO 012233
MaKCUMU3aIUK (PYHKIIMH [ICHHOCTH U KauecTBa. 2435
Q-o0yuenwue. /Jlex/
IIpopaboTka yueOHOTO MaTepuaa JCKITUH. WIA-TIK- | JI1.1JI1.2
[onroroska k nabopatopHeiM paboTtam /Cp/ 10.1 JI1.3J12.1
JI2.2J13.1

JI3.2J13.3




01022 33
24 95

[Ipumenenne Q-Networks aist perenus 6 2 WA-TIK- | JI1.1JI1.2 0
MIPOCTHIX OKpYKeHH. /J1ab/ 10.1 JI1.3J12.1
JI2.2J13.1
JI3.2 J13.3
01022 33
24 95

IIporpaMmMHO-aITOpUTMUYECKOE OCBOCHUE 6 2 NI-TIK- JI1.1J11.2 0
Matepwuana /I1p/ 10.1 JI1.3J12.1
JI2.2J13.1
JI3.2 J13.3
212233
2435

I'myboxoe obydenue ¢ noakpemneaueM. Deep Q 6 0 WUA-TIK- | JI1.1J11.2 0
-Networks, Actor-critic. /JIex/ 10.1 JI1.3J12.1
J12.2J13.1
JI3.2J13.3
5132 33
24 35

IIporpaMMHO-aITOPUTMUYECKOE OCBOCHUE 6 0 NA-TIK- | JI1.1J11.2 0
matepuaina /Ip/ 10.1 JI.3J12.1
JI2.2J13.1
J3.2J13.3
019233
24 935

[onroroska k pyoexunomy koHTpoto /Cp/ 6 6 UA-TIK- | JI1.1J11.2 0
10.1 J1.3J12.1
JI2.2J13.1
JI3.2J13.3
0105233
24 35

Paspensr 1-3 /Konc/ 6 2 WO-TIK- | JI1.1J11.2 0
10.1 J1.3J12.1
J12.2J13.1
JI3.2 J13.3
3132253
24 95

PA3JIEJI 3. OBPA3OBATEJIBHBIE TEXHOJIOI'HU

B mpomecce ocBoeHHMS IHCIUIUIMHBI HCIMONB3YIOTCS CIIEAYIOIINE OO0pa3oBaTeNbHBIE TEXHOJIOTHH: JIEKIHH
(J), npakruueckue 3austus (IIP), maGopartopubie paboter (JIP), camoctositenbHas pabota crysentoB (CP) mo
BBITIOJTHEHUIO PA3JIMYHBIX BUIOB 3aJJaHUN.
1. B mpomecce ocBOeHMS AMCUWIUIMHBI HCIIONB3YIOTCSA CIEIYIONINe WHTEPAKTHBHBIE OOpa30BATEIbHBIE TEXHOJOTHH:
npobnemuas nekius (ILJI). JlekunoHHBIN MaTepwan NIpeAcTaBIeH B Bue ciain-mpeseHtanuu B (opmare «Power
Pointy. [Ins HarmsgHOCTH WCIIONB3YIOTCS MaTepHalibl Pa3jIMYHBIX HAYYHBIX M TEXHHYECKUX OSKCIEPUMEHTOB,
CIIPaBOYHBIX MAaTEpPHaliOB, HAYYHBIX CTaTed T.1. B Xome Jekuumm mpemaycMOTpeHa oOpaTHas CBA3b CO CTYIEHTAMH,
AKTUBU3UPYIOIINE BOIMPOCH, MPOCMOTp W oOCyxkneHHe BuaeohmibMoB. llpyn TpoBeieHWM JEKIWHA HCTOIB3yeTCS
po0IeMHO-OPHEHTHPOBAHHBIH MEXIUCIUTUIMHAPHBIN MMOAX0M, MPEATNOJararolliii TBOPYECKUE BOIPOCHI M CO3/AaHUE
JUCKYCCHOHHBIX CUTYaLluH.
2. Ilpu n3NMOXKEHNH TEOPETUIECKOTO MaTepraa HCIOIb3YIOTCS TAKHE METOIBI:
— MOHOJIOTHYECKHUI;
— MOKa3aTebHBI;
— INATOTHYCCKHUI;
— 3BPUCTHYECKHUIA;
— HUCCJICIOBATEIbCKUIA;
— Mpo0JIEMHOE M3TIOKEHHE.
3. Mcnonp3yroTes cleayronie MPUHINIBI TUAAKTHKA BBICIIIEH TKOJTBI:




— MOCIIEI0BATENNFHOCTh O0YUEHUS;

— CUCTEeMaTUYHOCTb OOYJIEHHS;

— IOCTYIHOCTb OOY4ECHHS;

— MIPUHIIAT HAYIHOCTH;

— INPUHOHUIIBI B3AUMOCBA3U TCOPHUU U IIPAKTUKHU;

— [PUHOUII HATJIAAHOCTU U JIP.

B koHIIe KaXKI0H JIEKIIUK TPEAYCMOTPEHO BPEeMs I OTBETOB Ha MPOOJIEMHBIE BOIIPOCHI.

4. CamocrosiTenbHass paboTa TpemHa3HaueHAa JUIT BHEAYAWTOPHOW  pabOTBl  CTYAEHTOB, CBS3aHHOW C
KOHCIICKTUPOBAHUEM HCTOYHUKOB, y‘IC6HOFO Matepuaia, U3ydCHUEM IlOHOJIHI/ITCHBHOﬁ JIMTEpaTypbl 1O JUCHUILIAHE,
NOATOTOBKOM K TEKYyIIEMY M MPOMEXYTOYHOMY KOHTPOJIIO, @ TAKXKe BBIMOJHEHWEM HHIMBHUIYaJIbHOTO 3aJaHus B
(hopMe SMITHPHIECKOTO UCCIIEAOBAHUS.

PA3JIEJI 4. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHMUE JUCHHUIIJINHbI

4.1. PexoMeHayemas JuTeparypa

1. OcHoBHas TUTEpaTypa

ABTODHI, 3arnaBue W3 narenscTBO, 1O
JI1.1 | ®nax I MammaHOe 06y4derne. Hayka 1 MCKYCCTBO MTOCTPOCHUS M: JIMK Ilpecc, 2015
AJITOPUTMOB, KOTOPBIC U3BJICKAIOT 3HAHUA U3 JaHHBIX
(400 c.)
JI1.2 | Huxonenko C., I'my6oxoe oOydenue (480 c.) CII6.: [Turep, 2018
Kanypusn A.,

Apxanrensckas E.

JI1.3 | Catron P. C., Bapro |O0yuenue ¢ nmomkperuieareM: Beenenue. 2-¢ u3z. (552 M.: IMK IIpecc, 2020
9. Ix. c.)

2. lonoJIHUTEIbHAS JIUTEpPAaTypa

ABTODBHIL, 3arinaBue HznaTenscTBO, TO
JI2.1 |E.B.bopoBckas, H. | OcHOBBI HCKYCCTBEHHOTO MHTEJUIEKTA: yueOHOE ocoOue M. : JlabopaTopus 3HaHUH,
A. laBpImOBa (130¢.) 2020
JI2.2 |I1. Jxorm HckyccTBeHHBINM HHTEIUIEKT ¢ mpuMepamu Ha Python CII6. : 000
(440 c.) "Muanextuxa", 2019
3. Metoanyeckue pa3padoTku
ABTODHI, 3araBue W3 narenscTBO, 1o
JI3.1 CucteMbl HCKYCCTBEHHOTO MHTEIUTeKkTa: KoHCcTIeKT dIBOY BO
Bpanyn H.B. nekiuit uist ooydaromuxcs mo OIT GakaiaBpuara Bcex "IOHAYUIC", 2024
HanpaBJIeHuN ToarotoBku (135 c.)
JI3.2 CucteMbl NCKYCCTBEHHOTO MHTEIUICKTa: MeToInIecKre dIBOY BO
H.B. Bpanyn peKOMeHIAMH A1 Ta00paTOPHBIX U MPAKTUIECKUX "ITOHAYUIC", 2024

3aHATUH 17 oOyuaronuxcs o Ol OakanaBpuaTa Beex
HarpasieHuit moarotosku (120 c.)

JI3.3 CucteMbl HCKYCCTBEHHOTO UHTEIICKTa: MeTonuecKkre ®dIBOY BO

H.B, bpanyn PEKOMEHAAINH 110 OPraHU3aLUU CAMOCTOSTEIbHON "ITOHAYUIC", 2024
paboTer ooydaromuxcs o OIT 6akanmaBpuara Bcex
HaIpaBJIeHU moAroToBkH (125 c.)

4.2. Ilepevyenb pecypcoB
HH(OPMAIHOHHO-TEJIEKOMMYHHNKAIIMOHHOI ceTH "UHTepHeT"

bubmoreka ®IBOY BO «JAOHELKAS AKAIEMUS ) o
Sl | VIIPABJIEHMS M TOCY IAPCTBEHHOI CJTY)KBbly | tps://donampa.ru/biblioteka

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

Brenenne B MammHHOe o0O0ydeHume ot «Bioinformatic

33 Institute»

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

Crnenmanuzanusi MamuHHOe OOydeHHE W aHalU3 JaHHBIX
34 | ot «MOCKOBCKH (HPU3HKO-
TEXHUYCCKUI HHCTUTYT»

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

[Mnarpopma pans mpoBeneHus copeBHoBaHWit 1o Data

35 Science

https://www.kaggle.com




4.3. IlepeyeHb MpPOrpaMMHOro odecredeHHs

JlunieH3noHHOe M CBOOOJHO  PacmpoCTpaHsSeMoe  MNporpaMMHOE  oOOecredeHHe, B TOM  4YHCIE
OTEYECTBEHHOTO IIPOU3BOACTBA!
[Ipu mpoBeneHWH JEKUUH HCIOJB3YETCS AyTUTOPUS C MYIBTUMEIUHHBIM OOOpYIOBaHHEM. AYIUTOpDHBIC 3aHATHS
IPOBOJATCS B KOMITBIOTEPHBIX KJIaccaX ¢ JIOCTynoM K cetd MHrteprer. [[ns mpoBeneHus KOHCynbTanuii B online-
pexxnme ucnonb3yercs LMS Moodle n Slngexc. Tenemocr.

[IporpaMmmHoOe obecnieueHue:

1. Onepartmonnas cucrema Windows 7 u BEIIIIE.

2. TIO B cocraBe makera MS Office 2010 u Bwie, Bkirouas mporpammbl MS Project 1 MS Visio, nuctpuOyTus
Python BMecTe ¢ OCHOBHBIMH OHOJIMOTEKaMH JJIsl aHAJIN3a TAHHBIX M AKETHBIM

MeHepKepoM conda

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

KoMmmbroTepHass TexHMKa C BO3MOXKHOCTBIO HOAKIIOYEHHS K ceTu «VHTepHeT» m obecneueHueM JOCTyna B
JNEKTPOHHYIO  MH(pOpMaIMOHHO-00pa3oBarenbayto  cpeny (DUOC @®IBOY BO JIOHAYUIC), a Takxke
BO3MOXKHOCTBIO MHIMBHUIYaJbHOTO HeOrpaHHMYeHHOro noctyma obydaromuxcs B ObC nu DUOC nocpeactBom Wi-Fi ¢
MEePCOHAIBHBIX MOOMIIBHBIX YCTPOICTB.

Python-6ubaroTeka 1j1sl HayYHBIX U MH)KEHEPHBIX pacdyéToB http://scipy.org/

oubnmorexa st 3 HeKTHBHOM pabOTHl ¢ MHOTOMEPHBIMH MacCMBaMHU AaHHBIX http://www.numpy.org/

OunbaroTeKa Ha sA3bIKe TporpaMMupoBaHus Python mns Busyanuzanum maHHbBIX https://matplotlib.org

4.5. MaTtepuajJbHO-TeXHUYECKOe oOecrevyeHne TUCUMIIIUHBI

1. JlexnuoHHBIE 3aHATHA. AyOUTOPUH C MYJIBTUMEIWWHBIMH CpPEICTBAMH M HMEIONINE BBIXOJ B CETbH
«uTeprer». [loMemenns 11 MpoBeACHNS ayTUTOPHBIX 3aHATHH, 000PYI0BaHHbIE yIe0HOI MEOETBIO.
2. JTabopatopublie paboThl. KOMITBIOTEPHBIH Kacc ¢ KOMIJIEKCOM MTPOTPaMMHBIX CPE/ICTB,
MO3BOJISIIONINX K&KIOMY CTYACHTY pa3pabaTbiBaTb MPOrpaMMHBIC pealM3alud MPAKTUYECKUX 3a7ad4 B XOJe
BBINOJIHEHUS
nmabopaToOpHBIX PaboT.
3. Ilpaktnueckue 3aHATHSA. KOMOBIOTEpHBIH Ki1acc ¢ KOMIUIEKCOM IPOTPAMMHBIX CPEJICTB, MO3BOJISIIOMINX KaXKIOMY
CTYICHTY pa3pabaTbiBaTh NPOrpaMMHBIE peaM3aldd NPAaKTUYECKHX 3afad B XOAE BBINOJHEHHS J1a0OpaTOpHBIX
pabor.
4. CamocrositensHas paborta. bubnmorexa, umeromias paboume Mecta AN CTYOCHTOB. AYIUTOPUH, OCHAIIEHHBIE
KOMIIBIOTEPAMH C JOCTYNOM K ceTu «IHTepHET».

PA3JIEJI 5. ®OHJI OHEHOYHbIX CPEJACTB

5.1. KonTponbHbIEe BONPOCHI M 3aJaHUS

Bomnpocs! k 3auery.

1. baitecoBckuii knaccudukatop. Ouenka npusnakos (Gaussian, Bernoulli, Multinomial). EM anroputwm.

2. Knactepuzamms. kMeans, kMeans++, MeanShift, DBSCAN.

3. Aucam0Omu. Soft and Hard Voting. Bagging. Ciry4aiinblii jec.

4. Metpuueckuit knaccupukatopsl. KNN. WKNN.

5. JIuneitnas perpeccusa. LASSO, LARS. CART.

6. llepeBns pemennid. MapopmanroHHblil BRIUTPHIIL. OmuroKka KiaccuuKaIii, SHTPOINS, KpuTepuit JKIHM.
IIpyHuHr.

7. I'mo6anbuelii nouck. Ciyyaiineiid nouck. Grid search. Crydaiinoe Giyxnanue. baliecoBckast onTumusanusi.
8. Jluneitnas perpeccus. [lomnaomMuanpHas perpeccus. [ pedHeBas perpeccus.

9. AdaBoost. ['paareHTHBIN OYCTHHT pEIIAONINX JICPEBHEB.

10. Knactepuzauus. Agglomerative Clustering. MeTpuku KiacTepu3anuy.

11. Ouenka knaccuuxanuu. IddexruBHOCTh 10 [lapeto. Precision-Recall 1 ROC kpussie. AUC.

12. Hetiponnsie cetn. [leprentpon Pozenbnarra. O0patHOe pacmpocTpaHeHue rpaguenTa. OyHKINY aKTHBAIIHH.
Softmax.

13. Jlokanphsriii mouck. Hill Climb u ero pasHoBugHOCTH. OTXKUT. | @HETHUECKUH allTOPUTM.

14. MeTon OTIOPHBIX BEKTOPOB. Sapa.

5.2. TeMbl MICbMEHHBIX padoT

[IncemeHHBIE paOOTHI HE IPETYCMOTPEHEI.

5.3. ®oHA OLIEHOYHBIX CPEACTB

®DOHJ| OICHOYHBIX CPEACTB IUCHUILIUHBI "CHCTEeMBl HCKYCCTBEHHOTO HWHTE/UICKTa" pa3paboTaH B
COOTBETCTBHH C JIOKaIbHBIM HOpMaTuBHBIM akToM PIBOY BO "ITOHAYUITC".

@DOHJ OIEHOYHBIX CPEeNCTB MUCHHUILTUHBI "CHCTEMBl HCKYCCTBEHHOTO WHTEIUIEKTa" B TIOJMHOM 0OBeMe
MIPEJCTABIIEH B BUJIE PUIIOKEHUS K anHoMy PITJI.




5.4. Ilepeyenb BHI0OB OIIEHOYHBIX CPeICTB

YcTHBIN onpoc (KOHTPOJIb 3HAHUH pa3nena yueOHOW AUCIUIIIHHBI)
CobecenoBanue (caMmocTosiTeIbHas paboTa)
WNHnuBHuIyanbHBIC 3a1aHUS (BBITIOTHSIIOTCS Ha JTA0OPATOPHBIX 3aHATHX )

PA3JIEJI 6. CPEJCTBA AJAIITAIIMU TPENNIOJJABAHUA JTUCHUIIJIMHBI K
INOTPEBHOCTAM JIMI] C OTPAHUYEHHBIMHU BO3MOXKHOCTAMMUA 3/10POBbA

B ciyqae HeoOxoauMocTH, 00yJarOmUMCs U3 YKCia JIMIl ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBbs (TI0
3aABJICHUIO OOYYAIOIIETOCsA) MOTYT IpeiaraThCs OAHW M3 CIEAYIOIIMX BapUAaHTOB BOCHPHUATHS HHPOPMAIMH C
Y4E€TOM MX MHIAUBUAYATBHBIX ICUXO(QHU3MUECKUX 0COOCHHOCTEH:

1) ¢ mpuMeHeHneM 3JIeKTPOHHOTO OOy4eHUS W AMCTAHIIMOHHBIX TEXHOJIOTHH.

2) ¢ IpUMEHEHHEM CIEeUUATBFHOr0 000pYAOBaHHs (TEXHWKH) M MPOTPaMMHOTO 0OeCTIeUeHUs, UMEIOIUXCS B
OIBOY BO "TOHAYUIC".

B mpouecce oOydeHuss mpu HEOOXOOUMOCTH IJI JIMI C HApYIIEHUSMH 3pEHHS, Cllyxa MU OIOPHO-
JIBUTATENILHOTO arfrapaTa MpeJoCTaBISIIOTCA CIeIYyIOIINe YCIOBHS:

- JUIS JIUL ¢ HapyLICHUSMHU 3pEeHUs: Yy4eOHO-METOIUYECKHEe MaTepuanbl B MEYaTHOH (opMme yBenWYEHHBIM
mpudpToM; B (opMe DdIEKTPOHHOTO JOKyMeHTa; B (Qopme aymuodaiina (mepeBon y4eOHBIX MaTepHajoB B
aynmuodopmar); WHIWBUIyaTbHbBIC 3aJJaHUST U KOHCYJIBTaIlHH.

- JUId NI C HapylIeHMsIMH clyXa: y4eOHO-METOAMYEeCKHe MaTepuansl B medaTHo ¢(opme; B (opme
AJICKTPOHHOTO JIOKYMEHTa; BHICOMAaTepuasibl ¢ CYOTHTpaMH; WHAWBUIYyaJIbHbIC KOHCYJIBTALMM C MPUBICYCHUEM
CYpPIOTIEPEBOAUNKA; MHANBUIYAJIbHBIC 3aJJaHUS U KOHCY/IbTAIINH.

- IS JUIl C HapylIEeHUSMH OINOPHO-ABUTATEIHHOTO amnmapara: y4eOHO-METOAWYEeCKUE MaTepualibl B
neyaTHO ¢Qopme; B ¢opMe DISKTPOHHOTO [OKyMeHTa;, B ¢opme aynuodailia; HHAMBUAYAIbHBIC 33aHUS U
KOHCYJIBTalluH.

PA3JIEJ 7. METOJAWYECKUE YKA3ZAHMS 1151 OBYYAIOM[AXCS 110 YCBOEHUIO
TACIATLITAHBI

JIeKUMOHHBIE 3aHSATHS TMOCBAIICHBl PACCMOTPEHMIO KIIOYEBBIX, OA30BBIX IMOJOXKEHUH Kypca U Pa3bsCHEHHIO
y4eOHBIX 3a1aHUH, BBIHOCUMBIX Ha CAMOCTOSITEIbHYIO IPOPA0OTKY.

JlaboparopHble pabOTBl TpeAHA3HAYEHBI JJsI MPUOOpETeHHs OIbITa MPAKTUYECKOW pealu3allid  OCHOBHOM
npodeccuoHabHOH ~ 00pa3oBaTenbHOM NporpamMMbl. MeToauuyeckue Yyka3aHusi K JjabopaTopHbIM — paboTam
npopabaThIBAIOTCS CTYACHTAMH BO BpEeMsl CaMOCTOSATEIbHOM mnoaroroBku. HeoOxommmblii ypoBEHb IOATOTOBKU
KOHTPOIIUPYETCS TIepe]l MPOBEACHUEM JTa00OPaTOPHBIX paboT.

CamocrosiTenbHass paboTa CTYIEHTOB BKIIOYACT CIEAYIOIIME BHIBL NpOpadoTKa y4eOHOro Marepuana JIEeKLIUH,
MOJTOTOBKA K 1JaOOpaTOpHBIM paboTam, MOArOTOBKA K TEKYIIEMY

KOHTPOITIO U JPyrue BUJBI CaMOCTOSTEIBHOW paboThl. Pe3ynbrarthl BceX BHIIOB PaOOTHI CTYACHTOB (DOpMUpYIOTCS B
BU/IC HMX JIMYHOTO DPEHTHHTA, KOTOPBIM YYUTHIBAETCS Ha TPOMEXKYTOUHOH arTectaunmu. CamocTosiTenbHas padoTa
npeaycMaTpuBaeT HE TOJIBKO NPopabOTKy MaTepHaloB JIEKIMOHHOTO Kypca, HO M UX DPACLUIMPEHUE B PE3ylbTaTe
MIOKUCKA, aHAIIN3a, CTPYKTYPUPOBAHUS

Y TIPEJICTABJICHUS B KOMIIAKTHOM BU/Ie COBPEMEHHOM WH(POPMAITUH U3 BCEX BO3MOMXKHBIX

HUCTOYHHKOB.

Texymuii KOHTPOJIb YCIIEBAEMOCTH IIPOBOJUTCA B TEUEHHE KaXKA0T0 MOAYIIS.

OcBoenrne Moaysst U ero ycHemrHoe 3aBeplleHHe Ha CTauM MPOMEXYTOYHON aTTeCcTallMd BO3MOXKHO TOJBKO TpHU
peryisipHoil paboTe BO BpeMsi ceMecTpa M IUIAaHOMEPHOM MPOXOXKICHHU TEKyllero KoHtpons. HabOpate pedtuHr mo
BceM OnokaM Monynsi B KaXAOM CEMECTpe, MpPOHTH IUIAHOBbIE KOHTPOJIBHBIE MEPONPUATHS B TEUCHHUE
9K3aMEHAIIOHHOH cecCUU HEBO3MOXHO.

st 3aBepieHust pabOThl B CEMECTPEe CTYACHT JOJKEH BHIOTHUTH BCE KOHTPOJIBHBIE MEPOTIPUSTHSI.

[IpomesxyrouHast aTTecTalysl IPOXOAUT B hopMe 3auerTa.






