JlutepaTtypa ais nporpaMmmbl 00pa3oBaTeIbHOTO MOYJIsI
«CHCcTeMBbl HCKYCCTBEHHOTO HMHTE/LIEKTA»

IJI 00y4Yaromuxcsi 00pa3oBaTeIbHbIX OPraHNu3alMid BbICIIEr0 00pa3oBaHuUs

HaumenoBanne Ilepe4yens Bonpocos, @opMBbI BHEAYAUTOPHON CaMOCTOATEILHOH PaGoThl
TeM (pa3aeJioB) OTBOJUMBIX HA
JUCHMILTHHBI CaMOCTOsITeJIbHOE
OCBOCHHeE
Pazgen 1: «BBegeHue B HCKYCCTBEHHbIH HHTEJLUIEKT M OCHOBHbIE MeTO/Ibl MAIUIMHHOI0 00y4eHHs 11

padoThI ¢ TAOJMYHBIMHU

JAHHBIMHW)

Tema 1.
OcHOBHBIE
3aa4M CHCTEM
HCKYCCTBEHHOTO
HHTE/UIEKTA.

OCHOBHEIE 3aJa4u
CUCTEM HUCKYCCTBEHHOTO
MHTEJJIEKTA.
Knaccudukanus,
KJIacTepu3alus,
perpeccus. Tunbl
MaITUHHOTO 00YYEHUS: C
yuutenem, 6e3 yuurens,
C YaCTUYHBIM
MIPUBJICYCHUEM YUHTETIS,
oOy4eHue C
MOIKPETIIICHUEM.

1. «l.3.3agaum cucTeM UCKYCCTBEHHOT'O MHTEILICKTa
(ITaraeBa, A. B. IHTenIEeKTYyanbHbIE CUCTEMBI U
TEeXHOJIOTHH : yueOHoe mocodue / A. B. Ilaraesa, K. B.
PaeBnu. — Kpacnosipck : COVY, 2018. — ISBN 978-5-
7638-3873-2. — TekcT : aneKTpoHHBIH // JIanb :
3JIEKTPOHHO-0MOIHnoTeyHas cuctema. — URL:
https://e.lanbook.com/book/157576 (maTa obOpaieHus:
24.07.2023). — Pexxum qoctyna: Ajig aBTOPH3.
nostp3oBateneir. — C. 17.).

«1.3. KTACCUDOUKALIMA MHTEJUIEKTY AJIBHBIX
CUCTEM» (I'pud, M. I'. laTenneKTyanbHbIe CHCTEMBI U
TexHoioruu : yueobnoe mocodbue / M. I'. I'pud. —
Hosocubupck : HI'TY, 2021. — ISBN 978-5-7782-4552-
5. — Tekcrt : aneKkTpoHHbIi // JIaHb : 3JIEKTPOHHO-
oubnmoreunas cucrema. — URL:
https://e.lanbook.com/book/306377 (maTa oOpareHus:
24.07.2023). — Pexxum qoctyna: A aBTOPH3.
noas3oBateneit. — C. 14.).

«1.2.2 Tunst mammuHOTO 00yUeHUs» (Canpeikus, O. H.
WHTennexTyaabHbIi aHAIU3 JaHHBIX ;| yueOHOe mocooue /
O. H. Canpsikun. — Camapa : CaMapcKuil yHUBEPCHUTET,
2020. — ISBN 978-5-7883-1563-8. — TekcT :
3JIEKTPOHHBIH // JIaHb : 3JIEKTPOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/188906
(marta oopamenus: 24.07.2023). — Pexxum nocryna: mist
aBTopm3. mois3oBareneit. — C. 11.).

«1.5.1. 3amaum o0ydeHUs ¢ yUUTEIEM 1 00ydeHue 6e3
yuautens» (Kommoroposa, C. C. OcHOBBI HCKYCCTBEHHOTO
UHTEJUIEKTa : yuyeOHoe nmocobue amns ctyaentos / C. C.
Konmoroposa. — Cankr-IletepOypr : CIIGIJITY, 2022.
— ISBN 978-5-9239-1308-8. — TekcT : 31eKTpOHHbIH //
Jlanb : anekTpoHHO-OnOIMOTeYHast cucrema. — URL:
https://e.lanbook.com/book/257804 (maTa oOpareHus:
24.07.2023). — Pexxum qoctyna: A aBTOPH3.
noas3oBateneit. — C. 39.).

Tema 2.
Kuaaccndunxanu
sl HA IpuUMepe
agropurma k-
OsKaIux
coceneit (KNN).

Knaccudukamnus va
npuMepe anropurma k-
OJMKaNIIUX cocenei
(KNN) [OnumoHanbHO:
BricTphlii mouck
OMmmKalImx cocenci.|.
Metpuku OLEHKH
KJ1accu(puKaum:
IMOJIHOTA, TOYHOCTh, F1,
ROC, AUC.
Bamunanuonnas u

1. «5.5. Anroput™m Gnmxkaiiiero cocena» (OCHOBBI
HMCKYCCTBEHHOI'O MHTEJIIEKTA : yueOHoe mocodue / 10. A.
Anroxuna, A. A. OBoaenxo, M. JI. Kpuuesckuit, 1O. A.
MaptsiHoBa. — CankTt-IletepOypr : I'VAIL 2022. —
ISBN 978-5-8088-1720-3. — TekcT : 3JeKTPOHHbIH //
Jlans : anekTponHO-0MOIMOTeYHAas cructema. — URL:
https://e.lanbook.com/book/263933 (nara oOpareHwUs:
24.07.2023). — Pexxum qoctyna: AJjig aBTOPH3.
nostp3oBateneir. — C. 116.).

«1.6.2. Kpocc-Bamunamusa» (Konmmoroposa, C. C. OcHOBHI
HCKYCCTBEHHOT'O MHTEIIEKTA : yueOHOe mocodue s
crynenroB / C. C. Koamoroposa. — Cankr-IlerepOypr :
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TECTOBAs BBIOOPKA.
Kpocc-Banupanus.
PabGoTa ¢
KaTeropuaibHBIMU
MPU3HAKAMHU.

CIIoTJITY, 2022. — ISBN 978-5-9239-1308-8. —
Texkcr : 37eKTpOHHBIH // JIaHb : 3JIEeKTPOHHO-
oubnmoreunas cucrema. — URL:
https://e.lanbook.com/book/257804 (maTa oOpareHus:
24.07.2023). — Pexxum qoctyna: A aBTOPH3.
noas3oBateneit. — C. 54.).

«k-6nmmxatimme cocenu (KNN)» (ITanemos, C. B.
CucTeMbl U METOJIbl HICKYCCTBEHHOTO MHTEIUICKTA :
yuaebnoe nocobue / C. B. [lanemoB. — Camapa : [II'YTH,
2020. — 191 c. — Texcr : 3nexTpoHHbIH // Jlans :
3JIEKTPOHHO-0MOIHnoTeyHas cuctema. — URL:
https://e.lanbook.com/book/255557 (maTa obpareHus:
26.07.2023). — Pexxum qoctyna: A aBTOPH3.
nostb3oBateneir. — C. 40.).

Tema 3. Metpuku OLEHKH «1. TEXHOJIOT' A OBYUEHUA: PETPECCUS»
Perpeccus. perpeccun: MSE, MAE, (Copokwun, A. B. TexHonoruu o0ydeHUs: perpeccus u
R2 — ko3 durment HIPOTHO3UPOBaHUE | y4eOHO-METOIUUECKOe ocodue / A.
JleTePMUHALIUN. b. Copoxwum, JI. M. XKenesnsxk, P. 3. CemeHoB. —
JIuHeiiHas perpeccs, Mockaa : PT}’ MUPDA, 2022. — 106 ¢. — Tekcr :
O THHOMHATEHAS 3IIEKTPOHHBIH // JIaHb : 3MeKTpOHHO-ONOINOTE Has
cucrema. — URL: https://e.lanbook.com/book/265742
perpeccus. (marta obparenus: 24.07.2023). — Pexxum moctyna: ais
IlepeoOyqenue n aBTopu3. monb3oparenein. — C. 7.).
peryisipusanus, «5.8. Perpeccus» (ITanemos, C. B. CucteMbl 1 METOIBI
rpebHeBast perpeccus, HCKYCCTBEHHOTO MHTEJLIEKTA : yueOHoe mocobue / C. B.
LASSO, Elastic Net. IManemoB. — Camapa : IITYTH, 2020. — 191 ¢. —
Texct : anexTpoHHbIH // JlaHb : 371€KTPOHHO-
oubnmoreunas cucrema. — URL:
https://e.lanbook.com/book/255557 (maTa obOpareHus:
26.07.2023). — Pexxum qoctyna: Ajig aBTOPH3.
noas3oBateneit. — C. 120.).
Tema 4. JIuHelHbIe MOJIeNIH 1JTs «2.8. Ilepuentpon» (Ceprees, A. I1. Beenenue B
JIuHeiliHbIe KJ1acCH(HUKALIUH. HEHpPOCETeBOE MOCIIMPOBaHKE : yueOHoe mocodue / A.
MoeH IS [TepuentpoH, I1. Ceprees, [. A. TapacoB. — ExarepunOypr : Yp@V,
KIACCHPUKALHA | [jororania 2017. — ISBN 978-5-7996-2124-7. — TekcT :
H. perpeccs, 3JIEKTPOHHBIH // JIaHb : 3JIEKTPOHHO-OMOIHOTEUHAS
OTHOCBSI3HBIC cucrema. — URL: https://e.lanbook.com/book/170047
N (marta obpamenus: 26.07.2023). — Pexxum nocryna: mist
HENPOHHBIE CETH, .
. aBTopm3. moin3oBareneit. — C. 38.).
CToxaCTqucfﬂﬂ «5.4. Jloructrueckuii kiraccuduxarop» (Ilansmos, C. B.
TPATUCHTHBIN CITYCK 1 CHCTEMBI ¥ METOJIBI HCKYCCTBEHHOTO HHTEILIEKTA
obparHoe yuebnoe mocobue / C. B. ITanemoB. — Camapa : IIT'YTHU,
pacnpocTpaHeHue 2020. — 191 ¢. — TekcT : a5eKTpoHHbI#H // JIaHb :
rpagueHTa. 3NEKTPOHHO-OnOIoTeuHas cucrema. — URL:
Perynsapuzarus https://e.lanbook.com/book/255557 (maTa obpareHus:
JTUHEHWHBIX Mojenei 26.07.2023). — Pexxum qoctyna: A aBTOPH3.
KJIacCH(UKAINH. nonb3oparened. — C. 102.).
Tema 5. Kunacrepuzamus. k- «1.1. [lonsaTne Tepmuna «kaacrepuzauusi»» (CopokuH,
Kunacrepusauust | means, k-means—++, A. b. Texaonoruu oOydeHUs: KIaCTepU3aAINS U

DBSCAN,
arJioMepaTuBHAas
KJIacTepHU3aIusl.
MeTtpuku OLEHKU
KJIaCTepHU3AIIH.

kiaccudukaims : yaeoHoe nocobue / A. b. Copokus, JI.
M. XKenesusk. — Mocksa : PTY MUPDA, 2021. — 49
c. — TeKcT : 31eKTpoHHbIH // JIaHb : SIIEKTPOHHO-
oubimoreunas cucrema. — URL:
https://e.lanbook.com/book/182493 (nara oOpameHwus:
26.07.2023). — Pexxum qoctyna: Ajig aBTOPH3.
nostp3oBatenein. — C. 5.).

«10.1. Knactepuszauus. Beioop metpukm» (MakimaHoB,
A. B. TexHONOTUYM HHTEIICKTYaIbHOT'O aHAJIN3a JaHHBIX
: yueOHoe nocodue / A. B. Makiranos, A. E. XXypagsnes.
— 2-¢ u3., crep. — Cankr-IletepOypr : Jlanp, 2022, —
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ISBN 978-5-8114-4493-9. — TekcT : 2JeKTPOHHBIH //
Jlans : anekTporHHO-0MOIMOoTeYHAast cructema. — URL:
https://e.lanbook.com/book/206711 (nara oOpareHwus:
26.07.2023). — Pexxum qoctyna: Qi aBTOPH3.
nostp3oBateneir. — C. 93.).

Tema 6.
AJITOPHUTMBI,
OCHOBaHHbIE Ha
NpHUMeHeHUH
pelIarouux
JepeBbeB.

AJITOPUTMBI,
OCHOBaHHBIE Ha

MPUMEHEHHUH PEIA0LINX

nepeBbeB. Kpurepuu
pasieseHns y3na:
MH(POPMAIMOHHBIH
BBIUTPBILI, KPUTEPUNA
Jlxuau. Aucambmu
pelaroIux 1epeBbEeB:
CIIy4alHBIi JIec,
IpaJiMeHTHBIN OyCTHHT.

«2.1. IlonsTHE TepMUHA «AepeBbs pemeHnii»» (CopokuH,
A. B. Texnonoruu o0y4eHus:: KJlacTepH3aLus v
kiaccudukaiys : yaeoHoe nocobue / A. b. Copokus, JI.
M. Kenes3usk. — Mocksa : PTY MUPDA, 2021. — 49
c. — Tekcr : anexkTpoHHsli // JIaHb : 3eKTpOHHO-
oubimoreunas cucrema. — URL:
https://e.lanbook.com/book/182493 (maTa obOpareHus:
26.07.2023). — Pexxum qoctyna: Ajig aBTOPH3.
noas3oBateneit. — C. 22.).

«6.2. llepeBo pemrenwnii 3aaaum» (CTPyKTypHI U
JITOPUTMBI 00pabOTKH AaHHBIX | y4eOHO-METOJUUECKOE
moco6ue / JI. A. CxBopuoa, K. B. I'yces, A. C. ®unaros,
C. P. EpmakoB. — Mockga : PTY MUPDA, 2022 —
YacTts 2 : HeanemeHnTapHbie CTPYKTYPHI JaHHBIX — 2022,
— 360 c. — TexkcT : aneKTpoHHBIH // JIaHb : 37IeKTpOHHO-
oubimoreunas cucrema. — URL:
https://e.lanbook.com/book/311015 (maTa obpareHus:
26.07.2023). — Pexxum qoctyna: Ajig aBTOPH3.
noas3oBateneit. — C. 324.).

«1.7. AHCaMOJeBbIe METOBI: OATTHHT, OyCTHHT,
crekuar» (Makmranos, A. B. bonpmme nanasie. Big Data
/ A. B. Makmanos, A. E. XKypasnes, JI. H. TeiHAbIKaps.
— 3-e u3n., crep. — Cankr-IlerepOypr : Jlansp, 2023. —
ISBN 978-5-507-46866-9. — TekcT : 37eKTPOHHBIH //
Jlanb : snekTpoHHO-OnOIMOTeYHast cucrema. — URL:
https://e.lanbook.com/book/322664 (nara oOpareHus:
26.07.2023). — Pexxum qoctyna: A aBTOPH3.
noas3oBateneit. — C. 18.).

Tema 7. MeTox
OIOPHBIX
BEKTOPOB.

Metoz onOpHBIX
BEKTOPOB. [Ipsimas u
oOpaTHas 3amayva.
Onpenenenne OmoOpHbIX
BEKTOPOB. S nepHbIi
TPIOK.

«7.2. Unes metona ONMOPHBIX BEKTOPOBY (Makuianos, A.
B. bonbiiue nanusie. Big Data : yueOHHK a1 By30B / A.
B. Makmanos, A. E. XKypasnes, JI. H. TerHIBIKapE. —
Cankr-IletepOypr : Jlanb, 2021. — ISBN 978-5-8114-
6810-2. — TekcT : anekTpoHHbIH // JIaHb : 37IeKTpOHHO-
oubimoreunas cucrema. — URL:
https://e.lanbook.com/book/165835 (nara oOpameHws:
26.07.2023). — Pexxum qoctyna: Ajig aBTOPH3.
nostb3oBateneit. — C. 78.).

«2.4. Meron onopHbIx BekTopoy (ITamsmos, C. B.
CucTeMBbl U METO/IBI HCKYCCTBCHHOTO MHTEJUICKTA !
yuebHoe nocooue / C. B. ITaasmoB. — Camapa : [II'YTH,
2020. — 191 ¢. — TekcT : a5eKTpoHHbI# // JIaHb :
ANEKTPOHHO-OMbOIMoTeynas cuctema. — URL:
https://e.lanbook.com/book/255557 (nara oOpameHwus:
26.07.2023). — Pexxum qoctyna: A aBTOPH3.
noas3oBateneit. — C. 35.).

Tema 8.
HauBHbI1ii
OaliecOBCKMH
KJaaccuGpuKaTo

p-

Hausng1ii OaiiecoBCKuii
KJ1accuukarop.
MeToab! OLlEHKHU
pacrpeeneHus
npusHakoB. EM-
QITOPHUTM Ha MPUMEPE
CMECH TayCCHaH.

«5.5. HauBHelii OaiiecoBckuit KimaccudukaTop»
(ITampmos, C. B. CucteMbl 1 METOIBI HCKYCCTBEHHOTO
HHTEIIeKTa : yaeOHoe nocobue / C. B. [NanpmoB. —
Camapa : I[II'VTU, 2020. — 191 c. — TexcT :
3IIEKTPOHHBIH // JIaHb : 3MeKTpOHHO-ONOIUOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/255557
(marta obpamenus: 26.07.2023). — Pexxum nocryna: mist
aBTOpHU3. monb3oBareneid. — C. 107.).

«EM-anroputmy» (Camnpeikus, O. H. MHTeIIeKTYaTbHBIH
aHaJIM3 JaHHbIX : yueOHoe mocobue / O. H. CanpbikuH. —
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Camapa : Camapckwnii yausepcuteT, 2020. — ISBN 978-
5-7883-1563-8. — Tekcr : aaekTpoHHbIH // JIaHb :
ANEKTPOHHO-OMOMMoTeyHast cuctema. — URL:
https://e.lanbook.com/book/188906 (maTa obOpareHus:
26.07.2023). — Pexxum qoctyna: A aBTOPH3.
noas3oBateneit. — C. 62.).

Tema 9.
MeTtoasbl
0e3rpagueHTHO
i
ONTHUMM3AIUH.

Metonabl
0e3rpalueHTHON
ONTHMH3AIIHH:
CITy4JaiiHbIN mouck, hill
climb, omxur,

T€HETUYECKUMN aJITOPUTM.

«7. CJIVYAMHBIN [TOMCK» (Punumonos, A. B.
MeTo/p! ONITUMU3AIMY : yueOHoe mocodue / A. b.
®umumonos, H. b. ®unmnmonoB. — Mocksa : PTY
MUPDA, 2021. — 90 c. — Texkcr : anekTpoHHsli // Jlanb
: BJIEKTPOHHO-0nOnoTeyHast cuctema. — URL:
https://e.lanbook.com/book/218639 (maTa obpareHus:
26.07.2023). — Pexxum qoctyna: Ajig aBTOPH3.
noas3oBateneit. — C. 39.).

«8.2. Merox nmuranuu oTxkuray (LlImatos, I'. I1.
HefipoHHble ceTH U TeHETHYSCKUHN alITOPUTM : ydeOHOE
nmoco6wue / I'. I1. llImaTo. — Treps : TBRI'TY, 2019. —
ISBN 978-5-7995-1007-7. — TekcT : 3JeKTPOHHBIH //
Jlaus : anekTpoHHO-0MOMIMOoTeUHast cuctema. — URL:
https://e.lanbook.com/book/171312 (nara oOpameHus:
26.07.2023). — Pexxum qoctyna: A aBTOPH3.
nostb3oBateneit. — C. 164.).

«10.5. T'enernueckue anroputMbdy (Makmanos, A. B.
Bonpmme nannsle. Big Data : yueOnuk 11st By30B / A. B.
Makmanos, A. E. Xypasnes, JI. H. ToinabIkapb. —
Cankr-IlerepOypr : Jlans, 2021. — ISBN 978-5-8114-
6810-2. — TekcT : anekTpoHHbIH // JIaHb : 3eKTpOHHO-
oubimoreunas cucrema. — URL:
https://e.lanbook.com/book/165835 (maTa obOpareHus:
26.07.2023). — Pexxum qoctyna: Ajig aBTOPH3.
noas3oBateneit. — C. 119.).

JlabopaTopHasn
pabora
JIP1.1

Mertobl paboThI ¢
tabnuamu B Python.
Arperauus u
BU3YaJIM3alUsl TaHHBIX.

IIpoBeneHue NEPBUYHOTO

aHaJIn3a JaHHBIX

«JIABOPATOPHAS PABOTA 3.IIPUMEHEHUE
OJIEKTPOHHBIX TABJIUI U A3bIKA PYTHON JIJIA
OBPABOTKU U AHAJIU3A JAHHbBIX» (I"aneiruna, .
B. OCHOBBI HCKYCCTBEHHOIO HHTEJUIEKTa. JlabopaTopHbIit
npaktukyMm / W. B. I'aneiruna, JI. B. Taneiruna. —
Cankr-IlerepOypr : Jlanb, 2022. — ISBN 978-5-507-
44552-3. — TekcT : 371eKTpOoHHBIH // JIaHb : 3IEKTPOHHO-
oubimoreunas cucrema. — URL:
https://e.lanbook.com/book/261143 (nara oOpareHus:
24.07.2023). — Pexxum qoctyna: AJjig aBTOPH3.
nostb3oBateneit. — C. 134.).

JlabopaTopHasn
pabora
JIP1.2

Hcnonn3oBanue u
CpaBHEHHE aTOPUTMOB
knaccupukanuu: kNN,
pelaronme 1epeBbes u
HX aHcaMmOJIH,
JIOTUCTUYECKAs
perpeccusi.

«.1. 3amaga xraccudukanum» (Koamoroposa, C. C.
O6paboTKka JaHHBIX ATOPUTMAMU UCKYCCTBEHHOT'O
WHTEJUIEKTa B cucteMe nHTepHera Beuierd / C. C.
Konmoroposa. — Caunkr-IletepOypr : Jlans, 2023. —
ISBN 978-5-507-46186-8. — TekcT : 31eKTpOHHbIH //
Jlanb : anexTpoHHO-OnbIHOTeYHas cucrema. — URL:
https://e.lanbook.com/book/327356 (maTa obOpareHus:
26.07.2023). — Pexxum qoctyna: i aBTOPH3.
noaws3oBateneit. — C. 67.).

JlabopaTopHasi
padora
JIP1.3

Hcnonb3oBanue u
OLIEHKa aJITOPUTMOB
perpeccun. [Togbop
ONTUMAJIBHBIX
MapaMeTpoB PErpeccuu

«2.2. 3apaua perpeccumn» (Konmmoroposa, C. C.
O0paboTKa JaHHBIX AITOPUTMAaMU UCKYCCTBEHHOTO
WHTEIJICKTa B cucTteMe nHTepHeta Bemeit / C. C.
Konmoroposa. — Cankr-IletepOypr : Jlans, 2023. —
ISBN 978-5-507-46186-8. — TekcT : 3JeKTPOHHBIH //
Jlanus : anekTponHO-0MOIMOTeYHAas cructema. — URL:
https://e.lanbook.com/book/327356 (nara oOpaieHus:
26.07.2023). — Pexxum qoctyna: A aBTOPH3.
nostb3oBateneir. — C. 69.).
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JlabopaTopHasi | OnTUMU3ALMOHHEIE 1. «I'naBa 5. IIpakTrueckoe 3anatue «Pemenne
pa60Ta 3aJa49d U UX pelIcCHUs. ONTUMH3AIMOHHBIX 337a4 METOJaMH JTHHEHHOTO
JIP1.4 [on6op nporpaMMupoBanus»» (Pomanos, I1. C.
TUIIePIapaMeTPOB MaremaTruueckue OCHOBbI TEOpUU cUCTEM. [TpakThKyM :
ATMOPHTMA C TIOMOIIIBIO yuebHoe nocooue / I1. C. Pomanos, U. I1. PomanoBa. —
Cankr-IletepOypr : Jlanb, 2022. — ISBN 978-5-8114-
METOLOB ONTUMU3ALUH. N
3645-3. — TekcT : aneKTpoHHBIH // JIaHb : 37IeKTpOHHO-
oubimoreunas cucrema. — URL:
https://e.lanbook.com/book/206675 (nara oOpateHwus:
27.07.2023). — Pexxum qoctyna: A aBTOPH3.
nostb3oBateneir. — C. 64.).
Paszjnen 2. «CucteMbl IJ1y00KOro 00y4eHns»
Tema 1. Hetiponnsie cetu. 1. «1. OCHOBHBIE IIOHATWS 11 OBJIACTU
Heiiponnsie OyHKIMY OMUOKH HPUMEHEHNS UCKY CCTBEHHBIX HEMPOHHBIX
ceTH. CETEN» (Pocrosries, B. C. UckyccTBeHHBIE HEHPOHHBIC

HEUPOHHBIX CETEH 1
00y4eHHE C TTOMOIIBIO
o0OpaTHOTO
pacnpocTpaHeHus
rpaauenTa. [lonsatue
09T4a U SIOXMU.

cetu / B. C. PoctoBueB. — 3-¢ uzn., crep. — CaHKT-
[erepOypr : Jlanp, 2023. — ISBN 978-5-507-46446-
3. — Tekcrt : aneKkTpoHHbIi // JIaHb : 3JICKTPOHHO-
oubimoreunas cucrema. — URL:
https://e.lanbook.com/book/310184 (nara oOpareHwus:
26.07.2023). — Pexxum noctyna: Ajisg aBTOPH3.
nostp3oBateneit. — C. 4.).

2. «7.OBYUYEHME HEMPOHHOM CETU METO/IOM
OBPATHOI'O PACTIPOCTPAHEHU OIIINBOK»
(bacap, A. A. MeToIbl HICKyCCTBEHHOT'O MHTEJIICKTA :
yuebHoe mocooue / A. A. bacap. — HoBocubupck :
CI'VYI'uT, 2022. — ISBN 978-5-907513-45-7. — Texkcr :
3JIEKTPOHHBIH // JIaHb : 3eKTpOHHO-ONOIHOTeUHAs
cuctema. — URL: https://e.lanbook.com/book/317474
(marta obpamenus: 26.07.2023). — Pexxum nocryna: mist
aBTOpHU3. monb3oBateneir. — C. 31.).

Tema 2. PadoTa
c

PaGora ¢
M300paKESHUSIMU C

1. «1.3. Onepanus ceeptkm» (Copodun, A. b. CBepTounbIe
HEUPOHHBIC CETH: TIPUMEPHI peaau3aluii : yaeOHo-

M300PAKEHUAM | [[OMOIIBIO HeHPOHHBIX meroguueckoe nocobue / A. b. Copobun. — Mocksa :
U ¢ IOMOUIbIO0 ceteit. CBepTOUHbBIC PTY MI/IPBA,;O?.O. — 159 ¢c. — Teéccg :
HellpOHHBIX o 3JIEKTPOHHBIHN // JIaHb : 37IEKTPOHHO-OMOIMOTEUHAS
ceTei. gﬁg;iiiec;z;;&( cucrema. — URL: https://e.lanbook.com/book/163853
. ’ (marta obpamenus: 26.07.2023). — Pexxum nocryna: mist
max-pooling. .
aBTopm3. moik3oBarenein. — C. 11.).
Tomyssprble 2. «l1.3. Ceprounsie HeiipoHHbIe ceTn» (Pumunmos, @. B.
apXUTCKTYpBL MoenupoBanue HEWPOHHBIX CETEN TITyOOKOro 00yUeH s
CBCPTOYHBIX HEUPOHHBIX : yuebnoe mocobue / ®. B. ®umunmos. — CaHKT-
cereii: AlexNet, VGG, [TerepOypr : CIIOI'YT um. M.A. Bonu-Bpyesuua, 2019.
Inception (GoogLeNet), — 79 ¢. — TeKcT : 3neKTpoHHbI // JIaHb : 3IeKTPOHHO-
ResNet. Tpancdepnoe oubnnoreynas cucrema. — URL:
o0yueHue. https://e.lanbook.com/book/180053 (maTa obOpareHus:
26.07.2023). — Pexxum qoctyna: Ajig aBTOPH3.
noas3oBateneit. — C. 11.).
Tema 3. O0paboTKa TEKCTOB. 1. «9.4.4.2. Merox World vectors» (Bonocosa, A. B.
Oo6padoTka Pa6ora ¢ ecTeCTBEHHBIM TexHomornu NCKycCcTBeHHOTO MHTEIUIEKTa B ULS-
TEKCTOB. cucrteMax : yaeOHoe mocobue ais By30oB / A. B.

SI3BIKOM C TIOMOIIIBIO
HEHUPOHHBIX CETEH.
BekropHbie
MIpeICTaBICHUS JIJIs
TexcTa: word2vec,
skipgram, CBOW,
fasttext. PekyppeHTHbBIC
HelipoHnHbie ceth, LSTM,
GRU. Tpanchopmepsl,

Bonocosa. — Cankt-IletepOypr : Jlanp, 2022. — ISBN
978-5-8114-8839-1. — Tekcr : anekTpoHHbIH // JIaHb :
ANEKTPOHHO-OMOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/208568 (nara oOpareHus:
26.07.2023). — Pexxum qoctyna: A aBTOPH3.
nostb3oBateneit. — C. 270.).

2. «JIABA VI. PEKYPPEHTHBIE HEMPOHHBIE
CETWN» (XmuBHenko, JI. B. IIpaktuka HeiipoceTeBOTO
MOJIeJTUpOBaHMs : yueOHOe mocobue s By3oB / JI. B.
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BERT, GPT.

XmuBHEHKO, @. A. IIsTakoBud. — 2-¢ U31I., CTep. —
Cankr-IlerepOypr : Jlans, 2021. — ISBN 978-5-8114-
8264-1. — TekcrT : 3neKTpoHHbIH // JIaHb : 31eKTPOHHO-
oubimoreunas cucrema. — URL:
https://e.lanbook.com/book/173811 (maTa obOpareHus:
26.07.2023). — Pexxum qoctyna: Ajig aBTOPH3.
noaws3oBateneit. — C. 126.).

JlabopaTopHasn
paboTta
JIP2.1

Knaccudukanus
MU300paXeHUI 1
TpaHchepHoe odyueHue.

«9. PEHIEHUE 3ATAUN KITACCUDUKAIINU
N30BPAXEHUIC ITIOMOILBIO CBEPTOUYHOU
HEWUPOHHO CETH» (Bacap, A. A. Metozs!
HMCKYCCTBEHHOI'O MHTEJIIEKTA : yueOHOoe mocodue / A. A.
bacap. — Hosocubupck : CI'YI'uT, 2022. — ISBN 978-
5-907513-45-7. — TexkcT : aneKTpoHHBIH // Jlanb :
ANEKTPOHHO-OMOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/317474 (maTa oOpareHus:
26.07.2023). — Pexxum qoctyna: Ajig aBTOPH3.
noas3oBateneit. — C. 40.).

«6.4. Tpaucheproe odyuenue» (Bomocosa, A. B.
TexHomornn nCKyccTBeHHOTO MHTEIUIEKTa B ULS-
cucreMax : yueOHoe nocodue 1iist By3oB / A. B.
BomnocoBa. — Cankr-IletepOypr : Jlanp, 2022. — ISBN
978-5-8114-8839-1. — Tekcr : anekTpoHHbIH // JIaHb :
ANEKTPOHHO-OMOIMoTeynas cuctema. — URL:
https://e.lanbook.com/book/208568 (nara oOpameHwus:
26.07.2023). — Pexxum qoctyna: A aBTOPH3.
nostb3oBateneir. — C. 179.).

JlabopaTopHasi
padora
JIP2.2

PaboTa ¢ TekcTaMH U UX
BEKTOPHBIMHU
MIPEJICTABICHUSIMH
TEKCTOB.

««JJABOPATOPHAS PABOTA 2.MCITIOJIb3OBAHHUE
TEKCTOBBIX ITPOLIECCOPOBU SA3bIKA PYTHON
I[MPU ObPABOTKE UHOOPMAILIMU Ob OB BEKTE
[TPO®ECCUOHAJIBHOM JIEATEJIBHOCTW»
(Fanprruna, M. B. OCHOBBI HCKYCCTBEHHOTO MHTEIICKTA.
Jlaboparophsrii npaktukyMm / M. B. anbiruna, JI. B.
Ianeiruna. — Cankr-IlerepOypr : Jlans, 2022. — ISBN
978-5-507-44552-3. — TekcT : anexTpoHHsbIi // Jlans :
3JIEKTPOHHO-0MOIMoTeyHast cuctema. — URL:
https://e.lanbook.com/book/261143 (maTa oOpareHus:
24.07.2023). — Pexxum noctyna: Ajig aBTOPH3.
noas3oBateneit. — C. 35.).

Paznen

3. «O0yuenue ¢ NOAKPeNJIeHeM

Tema 1.
TlonsTus
areHTa, cpebl,
COCTOSIHUS,
nelcTBH 1
Harpajasbl.

[TonsiTus arenra, cpenpl,
COCTOSIHUSI, ASUCTBUM U
Harpaabl. DyHKIUS
LICHHOCTH COCTOSHUS
(Value function) u
(GyHKIHS KayecTBa
nevictus (Qfuntion).
OnTumu3anus cTpaTeruu
C IIOMOIIILIO
MaKCUMU3AIUH G YHKIIHHA
LIECHHOCTH U KadecTBa. Q-
oOyueHue.

1.

«6.5. O6yuenune ¢ monkpereHueM» (Bomocosa, A. B.
TexHomoruu UCKyccTBeHHOTo uHTEeekTa B ULS-
cucreMax : yueOHoe nmocodue 1Jis By3oB / A. B.
BomnocoBa. — Cankr-IletepOypr : Jlans, 2022. — ISBN
978-5-8114-8839-1. — Tekcr : anekTpoHHbIH // JIaHb :
ANEKTPOHHO-OMOIMoTeynas cuctema. — URL:
https://e.lanbook.com/book/208568 (maTa obpareHus:
26.07.2023). — Pexxum qoctyna: A aBTOPH3.
noas3oBateneit. — C. 185.).

«8.3. AnroputMmsbl 00y4eHus ¢ ycuneHnem» (OCHOBBI
HMCKYCCTBEHHOI'O MHTEJIIEKTA : yueOHoe mocodue / 10. A.
Anrtoxuna, A. A. OBoaenxo, M. JI. Kpuuesckuit, 1O. A.
MaptsiHoBa. — Cankrt-IletepOypr : I'VAIL 2022. —
ISBN 978-5-8088-1720-3. — TekcT : 3JeKTPOHHBIH //
Jlans : anekTpoHHO-0MOMIMOoTeUHast cuctema. — URL:
https://e.lanbook.com/book/263933 (nara oOpareHwus:
26.07.2023). — Pexxum qoctyna: Ajig aBTOPH3.
nostb3oBateneir. — C. 161.).

Tema 2.
I'ry6oxoe
odyueHue ¢

I'my6okoe oOyuenue ¢
noakperieHuem. Deep
Q-Networks, Actor-critic.

«['my6okoe obyuenue ¢ nonkpemienuem.» (Moaenu u
CHOCOOBI B3aMMOJICHCTBHUS MOIB30BATENS C
KnOep(hU3NIECKUM HHTEIUICKTYaTbHBIM TPOCTPAHCTBOM :
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noakpemienue | Jljisi ypoBHSI DKCIIEPTHBIN: MoHnorpadwus / U. B. Baramantok, JI. K. JlesoneBckuii, /1.
M. REINFORCE, A2C, A. Manos [u ap.]. — Canxkr-IletepOypr : Jlanp, 2022. —
PPO, DDPG. ISBN 978-5-8114-3877-8. — TekcT : 3NeKTPOHHbIH //
Jlans : anekTporHHO-0MOIMoTeuHast cucrema. — URL:
https://e.lanbook.com/book/206672 (maTa oOpaieHus:
27.07.2023). — Pexxum qoctyna: A aBTOPH3.
noaws3oBateneit. — C. 69.).

JlaGopaTtopnas | [Ipumenenue Q- 1. «Anroputm Q-o6ydenwus (TD-ynpasieHnec pa3aeineHHOH
paboTta Networks m1s penenns cTparerueit) s OTlCHUBAHUS
JIP3.1 TIPOCTBIX OKPYKEHHIA. S |

S*y» (OcHOBBI
HCKYCCTBEHHOI'O MHTEJIIEKTA : yueOHoe mocodue / 10. A.
Amnrtoxuna, A. A. OBoaenxo, M. JI. Kpuuesckuit, 1O. A.
MaptsiHoBa. — Cankrt-IletepOypr : I'VAIL 2022. —
ISBN 978-5-8088-1720-3. — TeKcT : 3JeKTPOHHBIH //
Jlanb : anekTpoHHO-OMbIHOTeyHas cucrema. — URL:
https://e.lanbook.com/book/263933 (nara oOpameHus:
26.07.2023). — Pexxum qoctyna: A aBTOPH3.
nostb3oBateneir. — C. 163.).

IlepeyeHb OCHOBHOM M JONOJHUTEILHOM Y4e0HOH JTUTEPATYPbI, HEOOXOAUMOT 11

OCBOCHMUSA NUCHOHUILIMHBI:

1. T'pu¢, M. I'. IHTenIeKTyaIbHbIe CUCTEMBI M TEXHOJIOTUH : yueOHoe nmocobue / M. I'. I'pud. —
Hosocubupck : HI'TY, 2021. — 72 c. — ISBN 978-5-7782-4552-5. — TeKcT : 2IeKTpOHHBIH //
Jlans : anexTpoHHO-OMOMMOTEeuHas cuctema. — URL: https://e.lanbook.com/book/306377 (nata
obpamenusi: 24.07.2023). — Pexum goctyna: AJis aBTOPHU3. MMOJIb30BaTEIIECH.

2. Canpsikus, O. H. UnTemnekTyanbHblii aHaN3 JaHHBIX : yuebHoe nmocodue / O. H. CanpblkuH. —
Camapa : Camapckuit yausepcutet, 2020. — 80 c. — ISBN 978-5-7883-1563-8. — Tekcr :
AJIeKTPOHHBIH // JIaHb : anekTpoHHO-Onbmmoreunas cucrema. — URL:
https://e.lanbook.com/book/188906 (mara obpamenus: 24.07.2023). — Pexxum qoctyna: mist
aBTOPU3. II0JIL30BATEIICH.

3. Ilsaraea, A. B. UHTEmIeKTyanpbHbIE CUCTEMBI M TEXHOJOTHH : yueOHoe mocobue / A. B. Ilstaesa, K.
B. PaeBnu. — Kpachnosipck : COY, 2018. — 144 c. — ISBN 978-5-7638-3873-2. — Tekcr :
3eKTpOHHBIN // JlaHb : anekTpoHHO-OnbOMnoTeunas cucrema. — URL:
https://e.lanbook.com/book/157576 (nara ob6pamenus: 24.07.2023). — Pexum nocryna: ams
aBTOPH3. MOJIb30BATEIICH.

4. Koamoropona, C. C. OCHOBBI HCKYCCTBEHHOT'O HHTEIIEKTA : yueOHoe mocodue ais cryneHTos / C.
C. Konmoroposa. — Cankr-IlerepOypr : CIIOIJITY, 2022. — 108 c. — ISBN 978-5-9239-1308-
8. — TekcT : anexkTpoHHbIH // JIaHb : anekTpoHHO-Onbnmoreynas cucrema. — URL:
https://e.lanbook.com/book/257804 (mara obpamenus: 24.07.2023). — Pexxum qoctyna: mist
aBTOPU3. II0JIL30BATEIICH.

5. OcCHOBBI HICKYCCTBEHHOT'O HHTEJUICKTA : yueOHoe mocooue / FO. A. Antoxuna, A. A. OBoaeHko, M.
JI. Kpuuesckuii, FO. A. MapteiHoBa. — Cankr-IlerepOypr : I'VAIL 2022. — 169 c¢. — ISBN 978-5-
8088-1720-3. — Texkcr : anexkTpoHHBIH // JIaHb : anexkTpoHHO-0MOMMoTeYHas cuctema. — URL:
https://e.lanbook.com/book/263933 (narta ob6pamenus: 24.07.2023). — Pexum nocryna: amis
aBTOPH3. MOJIb30BATEIICH.

6. Tanbiruna, M. B. OcHOBBI HCKYCCTBEHHOTO MHTEIIeKTa. JlaboparopHusbiit nmpaktukym / 1. B.
laneiruna, JI. B. INaneiruaa. — Cankrt-IlerepOypr : Jlanp, 2022. — 364 ¢. — ISBN 978-5-507-
44552-3. — TexkcT : 31eKTpoHHBIH // JlaHb : 3nekTpoHHO-0MOmoTeyHas cucrema. — URL:
https://e.lanbook.com/book/261143 (mara obpamenus: 24.07.2023). — Pexxum qocryna: mist
aBTOPU3. II0JIb30BATEIICH.

7. Copokwun, A. b. TexHonoruu o0y4eHus: perpeccus U MPOTHO3ZUPOBAHUE ;| YIEOHO-METOIUUECKOE
nocobue / A. b. Copokum, JI. M. XKenesusik, P. 3. CemenoB. — Mocksa : PTY MUPDA, 2022. —
106 c. — Tekct : anekTpoHHbIH // JlaHb : 251ekTpoHHO-O0MOMMoTeuHas cucrema. — URL:
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

https://e.lanbook.com/book/265742 (nata ob6pamenus: 24.07.2023). — Pexum nocryna: ams
aBTOPH3. MOJIb30BATEIICH.

Ceprees, A. I1. Beenenue B HeiipoceTeBoe MoienupoBanue : yaueoHnoe mocodue / A. I1. Ceprees, /1.
A. TapacoB. — ExkatepunOypr : Yp®V, 2017. — 128 c. — ISBN 978-5-7996-2124-7. — TexkcrT :
AJIeKTPOHHBIH // JIaHb : anekTpoHHO-Onbmmoreunas cucrema. — URL:
https://e.lanbook.com/book/170047 (mara obpamenus: 26.07.2023). — Pexxum qoctyna: mist
aBTOPU3. II0JIb30BATEIICH.

CopokuH, A. b. TexHonorun o0y4eHus: KiiacTepu3anus 1 Kiaccudukamus : yaeoHoe mocodue / A.
b. Copokumn, JI. M. Kene3nsak. — Mocksa : PTY MUPDA, 2021. — 49 c. — Texkcer :

3eKTpOHHBIN // JlaHb : anekTpoHHO-OnbOMnoTeunas cucrema. — URL:
https://e.lanbook.com/book/182493 (narta ob6pamenus: 26.07.2023). — Pexum nocryna: ams
aBTOPH3. MOJIb30BATEIICH.

Makmanos, A. B. TexHOIOTHH HHTEIUIEKTYaJIbHOTO aHaIN3a JaHHBIX : ydeOHoe mocodue / A. B.
Makmuranos, A. E. XKypasneB. — 2-¢ u3z., crep. — Cankr-Iletepoypr : Jlans, 2022. — 212 ¢. —
ISBN 978-5-8114-4493-9. — TekcT : a5eKTpoHHbIH // JIaHb : 31eKTpOHHO-O0MOInoTeYHas cucTeMa.
— URL: https://e.lanbook.com/book/206711 (mata obpamenus: 26.07.2023). — Pexxum moctyma:
JUISl aBTOPU3. TIOJIB30BATENIEH.

CTpyKTYpHI ¥ QJITOPUTMBI 00pa0OTKHU JaHHBIX : yueOHO-MeToaudeckoe mocodue / JI. A. CkBopIioBa,
K. B. I'yces, A. C. ®unaros, C. P. EpmakoB. — Mocksa : PTY MUP3OA, 2022 — YacTts 2 :
HesnemenTtapusie cTpykTypbl 1anHbIXx — 2022. — 360 ¢. — Texkcr : anexTpoHHsii // JlaHs :
ANEeKTpoHHO-OnbOMMoTeunas cuctema. — URL: https://e.lanbook.com/book/311015 (mara
obpamienusi: 26.07.2023). — Pexum goctyna: A1 aBTOPHU3. MOJIb30BaTEIICH.

Makmanos, A. B. bonemme nanneie. Big Data / A. B. Makmanos, A. E. XKypasnes, JI. H.
TemabIKapb. — 3-¢ u31., crep. — Cankr-IletepOypr : Jlans, 2023. — 188 ¢. — ISBN 978-5-507-
46866-9. — TexkcT : aneKTpoHHBIH // JIaHb : 3nekTpoHHO-OMOMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/322664 (mara obpamenus: 26.07.2023). — Pexum qoctyna: mist
aBTOPU3. II0JIb30BATEIICH.

[TanemoB, C. B. CucteMbl 1 METOJIbI HCKYCCTBEHHOTO MHTEJUIEKTA : yueOHoe mocobue / C. B.
[ManemoB. — Camapa : [II'YTH, 2020. — 191 ¢. — Tekcr : anekTpoHHbIH // JIaHb : 2JIEKTPOHHO-
oubmmoteunas cuctema. — URL: https://e.lanbook.com/book/255557 (nata obpamenus:
26.07.2023). — Pexum poctyna: 1Ji aBTOPU3. M10JIb30BATEIEH.

dunumonos, A. b. Meroas! ontumuzanuu : yaeoHoe nocooue / A. b. ®unumonos, H. b.
®unrmoHoB. — Mocksa : PTY MUPDA, 2021. — 90 c. — TekcT : aneKTpoHHbIi // JlaHb :
ANeKTpOHHO-0MOmoTevHas cuctema. — URL: https://e.lanbook.com/book/218639 (nata
obpamienusi: 26.07.2023). — Pexxum noctymna: i aBTOPH3. MOJIb30BATEICH.

Pocrogues, B. C. VckyccTBennsie Heliponnbie cetu / B. C. PocroBuieB. — 3-¢ u3g., crep. — CaHKT-
[TetepOypr : Jlanb, 2023. — 216 c. — ISBN 978-5-507-46446-3. — Tekcr : anekTpoHHbIH // JIaHb :
ANEKTpOHHO-0MOmoTevHas cuctema. — URL: https://e.lanbook.com/book/310184 (naTa
obpamienusi: 26.07.2023). — Pexxum noctymna: i aBTOPH3. MOJIb30BATEICH.

Bacap, A. A. MeToabl HICKYCCTBEHHOT'O MHTEJUIEKTA : yueOHoe mocooue / A. A. bacap. —
Hoocuobupck : CI'YIuT, 2022. — 164 c. — ISBN 978-5-907513-45-7. — TekcT : 31eKTpOHHBIH //
Jlanb : anexTponHO-OMOMMOTEYHAs cuctema. — URL: https://e.lanbook.com/book/317474 (nata
obpamienusi: 26.07.2023). — Pexxum noctymna: it aBTOPH3. MOJIb30BATEICH.

Copo0Oun, A. b. CBepTOUHBIC HEUPOHHBIE CETH: MPUMEPHI peaTU3aHi ;| YIeOHO-METOANIECKOE
nocobue / A. b. Copobun. — Mocksa : PTY MUPDA, 2020. — 159 ¢. — TeKcCT : 31eKTpOHHBIH //
Jlanb : anexTponHO-OMOMMOTEYHAs cuctema. — URL: https://e.lanbook.com/book/163853 (nara
obpamienusi: 26.07.2023). — Pexxum noctymna: i aBTOPH3. MOJIb30BATEICH.

Oununmos, ®. B. MoaenupoBanre HEUPOHHBIX CETEH TITy00KOro 00yueHus : yaueOHoe nocodue / .
B. ®ununmnos. — Cankr-IlerepOypr : CII6GI'YT um. M.A. bonu-bpyesuua, 2019. — 79 c. — Teker :
AeKTPOHHBIN // JlaHb : anekTpoHHO-OnbOMnoTeunas cucrema. — URL:
https://e.lanbook.com/book/180053 (nata ob6pamenus: 26.07.2023). — Pexum nocryna: amis
aBTOPH3. MOJIb30BATEIICH.

XnuBHEHKO, JI. B. [IpakTuka HeilpoceTeBOro MoAeIMpoBanus : yaeoHoe mocodue st By30B / JI. B.
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