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PA3JIEJI 1. OPTAHU3AIIMOHHO-METOIUYECKHN

1.1. OEJA JUCIIAITJINHBI

LlenssiMi OCBOEGHHSI IUCLHMIUIMHBI SIBISICTCA HM3Y4YeHHE 0a30BBIX MoJesiell HEHpOHHBIX CeTed, METOAOB W
ITOPUTMOB MX UCTIOB30BaHUS JJIsl PEIICHHs TIPOCTEHINIX 3a]]a4 ¢ IPUBJIEYCHUEM TOTOBBIX Onbnmmorek Ha Python.

1.2. YYEBHBIE 3AIAYU U CHUTIJINHbI

OCBOGHUE CTYJICHTAMH TEOPUHU W MPAKTUKU WCIOJIH30BAHHMS HEHPOHHBIX CETEH A PelIeHUS MPaKTUYeCKUX
3a/1a49 aHAIM3a N300paKCHII W aHaIN3a TAOJIMIHBIX TaHHBIX.

1.3. MECTO JUCHMIUIMHBI B CTPYKTYPE OCHOBHOH OBPA3OBATEJIBHOM
ITPOI'PAMMBbI

Luxn (pa3aen) OTIOII BO: |b1.B

1.3.1. Jucyunauna "Cucmemvl uCKyccmeeHH020 uHmeniekma" onupaemcs Ha ciedyrouue ieMeHmol
OIlIOIl BO:

Bricmias maTemaTuka

BBenenue B crienuaibHOCTD

1.3.2. Hucyunnuna "Cucmemst uckyccmeennozo unmennekma' @vicmynaem OROPoOU 01 Cle0yioujux
9NIEMEHNO8.

Hpe,[l,Z[I/IHJ'IOMHaSI IIpaKTHUKa

1.4. PE3YJIBTATBI OCBOEHUSA JUCIUIIJINHBI:

IIKc NI - 5.1: [Jlekomnosupyem, ¢opmanusyem npoyeccbl U 00vekmbl 018 UCHOLb30BAHUSL
UHMENNEKMY ANbHbIX NPOZPAMMHBIX PEeUeHUT

3HaTh:

YPOBCHL 1 | Tumel 3aga4 MaIMHHOTO 06y‘IeHI/IH " IIPUMCHACMBIC K HUM KJIaCChI aJl'OPUTMOB

YpoBeHb 2 | OCHOBHBIC HANPABJICHUS PA3BUTHS UCCIICOBAHUI B 00JIACTH CHCTEM MUCKYCCTBEHHOTO MHTEJIICKTA

ypOBe]—lL 3 TCOPECTUICCKUC OCHOBBI AJITOPUTMOB MAIIIMHHOT O OGy‘ICHI/IH

VYMmeTn:

ypOBe]—[L 1 MMOATOTOBUTH JAHHBIC K HUCITOJIB30BAHUIO aJIrOpUTMa MAllIMHHOI'O O6y‘-IeHI/I$[

ypOBeHL 2 OICHHUBATh KAYCCTBO peHICHI/II‘/'I CHUCTEM MalllMHHOT'O O6y‘{eHI/I$I

YpoBenb 3 | amanTHpoBaTh ANTOPUTMBI MAITHHOTO O0YYEHHS K PEIICHNIO TPAKTHIECKIX 32124

Bnaners:

YpoBens 1 | MeTOM00THEH Pa3paOOTKH PEIICHUI MAIITMHHOTO O0YYCHHS

ypOBeHL 2 npuMepaMu NPAKTUICCKOTO0 MPUMCHCHUA aPXUTCKTYP UCKYCCTBECHHOI'O MHTCIIJICKTA

YpoBenb 3 | MeTogamMu OHJIAMH TECTHPOBAHUS PEUICHUN MAIIMHHOTO O0YUICHIS

B pesynomame oceoenua oOucyunaunwvt ""Cucmemvl uckKyccmeennozo unmennekma' ooyuarouwjuiicsa

3.1|3HaTh:

- MEeTOAbl pa3padOTKW OpPUTHHAJIBHBIX QJITOPUTMOB W TPOTPAMMHBIX pPEIIEHHH C HCMOJIb30BaHUEM
COBPEMEHHBIX TEXHOJIOTU;

- IPUHIIMITEI 00yYEeHHUS ¥ TPUMEHEHUS HEHPOHHBIX CEeTeH;

- TCOPETUYCCKUE OCHOBBI U aJITOPUTMEIL O6y‘-ICHI/I$I C MOAKPCIUICHUEM

3.2| Ymerh:

- IPUMECHATH MCTOABI MAITUHHOI'O o6yqu1/m, moAroTaBJIMBaTh JaHHBIC U HHTCPIIPETUPOBATH PE3YJIbTATHI,

- HacTpamBaTh HEOOXOIUMOE OKPYKEHHUE JIJIsT pa0OTHI C HEHPOHHBIMH CETSIMU;

- MPUMEHSATH U J000y4aTh Ipeo0yIeHHBIC HEHPOHHBIE CETH U3 TOCTYITHBIX OMOIHOTEK;

- BBIOMPATh U PEATH30BHIBATH AITOPUTMBI OOYUEHHS C MOAKPETIICHHEM C YIETOM CIIenn()UKU 3a1a9i

3.3| Baagers:

- HaBbIKaMHU OLCHKU IMPUMCHUMOCTU AJITOPUTMOB, BO3MOXHBIX PHCKOB U HOCJ'IG,I[CTBI/Iﬁ OIHI/I6OK, HaxXoauThb
OINITUMAJIBHBIC PECIICHUSA JJIA pa60‘-II/IX 3aJaa4,

- HaBBIKOM FHCIIOJIE30BaHHUS CYIIECTBYIOMINX MTPOTPAMMHBIX OMOIMOTEK M MOJENeH, CO3JaHMs MPOTPaMMHBIX
peanu3aiuil ri1y0OKuX HEMPOHHBIX CETEH;




- BJaJeeT HAaBBIKOM HCIOJb30BAHMS CYLIECTBYIOUIMX IPOrPaMMHBIX OMOJMOTEK M MOZEIEH, CO3maHus
MPOTPaMMHBIX peaIn3alrii Ha OCHOBE aITOPUTMOB O0yUYEHUS C MOIKPEIUICHUEM

1.5. ®OPMbI KOHTPOJIA

Texymuii KOHTPOJb YCHEBAaEMOCTH TIO3BOJSIET OIEHWUTH YPOBEHb CGHOPMHPOBAHHOCTH DIIEMEHTOB
KOMIETCHIMI (3HAaHWW, YMEHHH M NPHOOPETEHHBIX HABBIKOB), KOMIIETEHIMH C TOCIEAYIOMUM OOBeINHEHUEM
OIICHOK W TMPOBOAUTCSA B (OpPME: YCTHOTO OMpOca Ha JIEKIHMOHHBIX WM CEMHUHAPCKUX/TPAKTHUECKUX —3aHATHIX
(bpoHTaTBHBIA, WHIWBUAYAIHHBIA, KOMIUIEKCHBIN), MHUCHMEHHOW MPOBEPKH (TECTOBBIC 3alaHUs, KOHTPOJIHh 3HAHUI
1O paseNy, CHTYyallMOHHBIX 3aJaHui M T.I.), OUEHKA aKTHMBHOCTH Pa0OTHl OOY4YalOIIerocsi Ha 3aHSATHH, BKIOYAs
3aJaHus AJIs1 CAMOCTOSITENIbHON paboThI.

Hpomeofcymowmﬂ ammecmayus

PesynpraTel TeKyImIero KOHTPOJNS W TIPOMEKYTOYHOM aTTecTanud (OPMHUPYIOT PEHTUHTOBYIO OIECHKY
paboTel cTymeHTa. Pacmpemenenme OamtoB TmpH  (QOPMHPOBAHWUM PEHTHUHTOBON OICHKHM pabOTHl  CTyAEHTa
OCYIIECTBIISIETCS. B COOTBETCTBHUU C JCHCTBYIOIIMM JIOKAJFHBIM HOPMATHUBHBIM  aKTOM. I[Io gucrumInHEe
"CucTeMbl HCKyCCTBEHHOTO MHTEIUIEKTa" BHJIOM MPOMEKYTOUHON aTTECTALlMU SIBISIETCA 3aueT

PA3AEJI 2. COAEPKAHUE JTUCIUIIJIMHbI

2.1. TPYJOEMKOCTHb OCBOEHUA JUCHHUITIMHBI

O6mas Tpyao€MKOCTh TUCIMIUTUHBI "CHCTeMbl HMCKYCCTBEHHOTO HWHTEIUICKTa" COCTaBiseT 2 3a4éTHBIC
SIMHULIBI, 72 YacoB.

KommuecTBo 4acoB, BBIAENAEMBIX Ha KOHTAKTHYIO pabOTy C mpemnojaBaTelieM M CaMOCTOSITENBbHYIO paboTy
00ydJaromerocs, onpeaesieTcss yaeOHbIM IIAHOM.

2.2. COAEPKAHUE PA3JIEJOB JUCHUIIJINHBI

HaumenoBaHue pa3/iesioB M TeM /BH/I 3aHATHSA/ Cemectp | UacoB | Komneren- | JIluteparypa | Uute | [lpumeuanue
/ Kypce M PaKT.

Paznes 1. BBegeHue B HCKYCCTBEHHBIH HHTELIEKT
U OCHOBHBIE MeTO/IbI MAIIMHHOTO 00y4eHus A5
PadoThI ¢ TAOTUYHBIMU JAHHBIMH

Tema 1.1. OcHOBHBIE 3a1a4H CUCTEM 5 2 ITKc IIT - J1.1 0
HCKyCCTBEHHOTO MHTeIUIekTa. Kimaccuduranms, 5.1 JI1.2J12.1
KIacTepu3anys, perpeccusi. TUbpl MaluHHOTO J12.2J13.1
o0OydeHus: ¢ yuuresuem, 0e3 yUuTers, ¢ JI3.2J13.3
YaCTHYHBIM IIPUBJICUEHUEM YUHUTENS, 00ydIeHNE 012233

C TIOJKPETIIEHUEM. 2435

Knaccugukaius Ha npuMepe anroputma k-
ommkaiimux coceneit (kNN). MeTpuku olieHKA
KIaccu(UKaIMU: TIOJTHOTA, TOYHOCTH, F1, ROC,
AUC. BanugaioHHas ¥ TeCTOBasi BEIOOPKA.
Kpocc-Banunanus. PaboTa ¢ kareropuaibHbIMU
npusHakamu. /Jlex/

Tema 1.1.ITpopa6oTka yue6HOTO 5 2 | HKe Il - JIL.1 0
MaTepuana JeKIUi. 5.1 J1.2J12.1
[Toarororka k npakruueckum padoram /Cp/ J12.2J13.1
JI3.2J13.3
32132253
34 35
Tema 1.1.MeTozs! paGoTHI ¢ TAOIHIIAMH B 5 2 | IKc I - JIL.1 0
Python. 5.1 J1.2712.1
Arperarus 1 BU3yaau3anus JI2.2J13.1
nauHbIX. [IpoBeeHe TEPBUYHOTO aHATTN3A JI3.2 JI3.3
nanHblX. /CeM 3an/ 919233
24 35
Tema 1.1.IIporpaMMHO-aIrOpUTMHYECKOE 5 2 HKc I - JI1.1 0
ocBoeHue marepuana /I1p/ 5.1 J.2J12.1

JI2.2J13.1




JI3.2 J13.3

3122 33
24 35
Tema 1.2. Perpeccusi. MeTpuku OlleHKU ITKc III - JI1.1
perpeccun: MSE, MAE, R2 — ko3¢ durpenrt 5.1 JI1.2J12.1
JeTepMuHanMHy. JInHeitHas perpeccus, J12.2J13.1
MOJMHOMHUAJIbHAS PerPeCCHsl. JI3.2 J13.3
[lepeobyuenne u perynspuszanus, rpeOHeBas 012233
perpeccus, LASSO, Elastic Net. 24 35
JluneitHble MOJIENU TS KIacCH(DUKALINY.
IlepuenTtpoH, jorucTudeckas
perpeccus, OJIHOCBS3HbIE HEMPOHHBIEC CETH,
CTOXaCTHYECKUH IpalueHTHBIN CITyCK U
0o0paTHOE pacpocTpaHeHHE TPATUCHTA.
Perynsipuzanus TMHEHHBIX
Mozenel kiaccupuranuuu. /Jlex/
Tema 1.2. [IpopaboTka yueOHOTO HKe I - JI1.1
MaTepuaa JEeKIuil. 5.1 JI1.2J12.1
[MoaroroBka k npakruueckum paboram /Cp/ J12.2J13.1
JI3.2J13.3
31 322 33
24 35
Tewma 1.2. Vcrionb30BaHue U CpaBHEHUE HKe 1T — JI1.1
anroputMoB Knaccupukanuu: kNN, 5.1 JI1.2J12.1
peliaroliye AepeBbes U X ancamony, J12.2J13.1
nmoructryeckas perpeccus. /Cem 3an/ JI3.2J13.3
31322 33
24 35
Tema 1.2. IMKc 1T — J1.1
IIporpaMMHO-aJITOPUTMUYECKOE OCBOCHUE 5.1 JIL.2J12.1
matepuana /I1p/ JI2.2J13.1
JI3.2J13.3
31322 33
34 35
Tema 1.3. Knactepu3zamus. k-means, k- IIKc III - JI1.1
means++, DBSCAN, arinomepaTuBHas 5.1 JI1.2J12.1
K1actepusanus. MeTpUKd OIICHKH JI2.2J13.1
K1acrepuzanud. /JIex/ JI3.2 JI3.3
31322 33
24 35
Tema 1.3. IIpopaboTka yueOGHOTo ITKc¢ I - JI1.1
MaTepHuaa JCKIHH. 5.1 JI1.2J12.1
[Toarororka k npakruueckum padoram /Cp/ J12.2J13.1
JI3.2J13.3
3132233
34 35
Tema 1.3.Mcnonb30Banne 1 OLiEHKA K¢ IIT — JI.1
anroputmoB perpeccun. [Togdop 5.1 JI1.2J12.1
ONTUMAJILHBIX TIApaMETPOB JI2.2]13.1
perpeccuu. /Cem 3an/ JI3.2J13.3
3132 53
34 35
Tema 1.3.IlporpaMMHO-aNTOPUTMHYECKOE HKe I - JI1.1
ocBoenue marepuaia /IIp/ 5.1 JI1.2)12.1
J12.2713.1
JI3.2J13.3
3132253

24 95




Tema 1.4. AnropuT™MBI, OCHOBaHHEIC HA ITKc III - JI1.1
MIPYMEHEHHUH pelaroImuX aepeBseB. Kputepuu 5.1 JI1.2J12.1
paszenenus y3ia: HHPOpMaIMOHHbIH J12.2J13.1
BBIUTPHIL, KpuTepuit [[xuHu. JI3.2J13.3
AHCaMOmH peraronyx A1epeBbEeB: CIIyJIalHbII 213233
Jiec, TpaAMEeHTHBIA OYCTHHT. 2435
Merton onopHbIx BekTopoB. [Ipsimas n oOpaTtHas
3agada. OnpeneneHue OnopHbIX BEKTOPOB.
SAnepusiii Tprok. /Jlex/
Tema 1.4.ITpopa6oTka yueGHOTO 1Ke IIT - J1.1
MaTepHuaa JEKIHH. 5.1 JI1.2J12.1
[Toarororka k npakruueckum padoram /Cp/ JI2.2J13.1
JI3.2J13.3
01022 33
34 35
Tema 1.4.0nTHMU3ALMOHHBIC 3aa4H U UX HKe I - JI1.1
pemenusi. [Tonbop runepnapaMeTpos 5.1 J1.2J12.1
ITOPUTMA C TIOMOIIBIO METOJIOB JI2.2713.1
ontumusanuu. /CeM 3an/ JI3.2J13.3
0102233
34 35
Tema 1.4.IlporpaMMHO-aITOPUTMHYECKOE HKe I - JI.1
ocBoenue marepuaia /IIp/ 5.1 JI1.2J12.1
J12.2713.1
JI3.2J13.3
01022 33
34 35
Tema 1.4.IToxroToBKa K pyoesxHOMY KOHTpoio /Cp/ [TKe IIT - J1.1
5.1 JI1.2J12.1
J12.2713.1
JI3.2J13.3
01022 33
24 95
Paznes 2. Cucremsbl I1y00Koro o0y4eHus
Tema 2.1. Hefiponnsie cetn. yHKIMM OMMOKH [Kc III - JI1.1
HEHPOHHBIX CETEeH 1 00yUeHHE C 5.1 JI1.2J12.1
MOMOIIBIO 00PAaTHOTO pacIpoCTPaHEHHS J12.2J13.1
rpaauenta. [lonstue 63T4a u 3moxu. /Jlex/ JI3.2 JI3.3
01022 33
34 35
Tema 2.1.ITpopa6oTka yue6HOro 1Ke I - JI1.1
MaTepuaa JEeKIU. 5.1 J1.2J12.1
[Toarororka k npakruueckum padoram /Cp/ JI2.2J13.1
JI3.2J13.3
01022 33
34 35
Tema 2.1. Knaccudukauus n3o0pakeHuii u HKe I - JI.1
tpanchepHoe ooydenue. /Cem 3an/ 5.1 JI1.2J12.1
J12.2713.1
JI3.2J13.3
01022 33
34 35
Tema 2.1.ITporpaMMHO-aITOPUTMHYECKOE HKe I - JIL.1
5.1 JI1.2J12.1

ocBoeHue Marepuana /I1p/

JI2.2J13.1




JI3.2 J13.3

012233
2435
Tema 2.2. PaboTa ¢ n300pakeHUSIMH C IIKc III - JI1.1
MOMOIIIBIO HEHPOHHBIX ceTell. CBepTOUHbIE 5.1 JI1.2J12.1
HelipoHHbIe ceTH. Onepannu CBEPTOK, max- J12.2J13.1
pooling. ITonynspHbIe apXUTEKTYPHI JI3.2JI3.3
CBEPTOYHBIX HelipoHHBIX cereil: AlexNet, VGG, 012233
Inception 2435
(GoogLeNet), ResNet. Tpancthepnoe
obyuenwue. /JIex/
Tema 2.2. TIpopaGoTka yae6HOTO 1TKe IIT - J1.1
MaTtepuaa JeKIHUH. 5.1 J1.2J12.1
IToaroroBka k nmpakrudeckuM padbotam /Cp/ JI2.2J13.1
JI3.2J13.3
0122 33
2435
Tema 2.2. Pabota ¢ TeKCTaMU U 1K 1T — JIL.1
BEKTOPHBIMU MPE/ICTABICHUSIMH 5.1 JI1.2]12.1
tekcToB /CeM 3aH/ JI2.2713.1
JI3.2J13.3
012233
2435
Tema 2.2. [Kc III - JI1.1
[IporpaMMHO-aIrOPUTMHUYECKOE OCBOCHHE 5.1 JI1.2J12.1
matepuana /I1p/ JI2.2]13.1
JI3.2J13.3
0102233
2435
Tema 2.3. O6paboTka TekcToB. PaboTa ¢ IKc I - J1.1
€CTECTBEHHBIM SI3BIKOM C TIOMOILBIO HEHPOHHBIX 5.1 JI1.2J12.1
cereil. BekropHbie npecTaBIeHUs AJIsl TEKCTa: JI2.2J13.1
word2vec, skipgram, J13.2J13.3
CBOW, fasttext. PexyppeHTHbBIC HEHpPOHHEIE 0102233
cetn, LSTM, GRU. D435
Tpauchopmepsr, BERT, GPT. /Jlex/
Tema 2.3.IToaroToBKa K pyoesxHOMY KOHTpoio /Cp/ K¢ T — JI1.1
5.1 JI.2J12.1
J12.2713.1
JI3.2J13.3
0122 33
2435
Paznes 3. O0yueHue ¢ nogkpenjieHueM
Tema 3.1. [loHsiTust arenra, cpenibl, COCTOSIHUS, IIKc I - JI1.1
JIeUCcTBUM 1 Harpaabl. OyHKIUSA 5.1 JI1.2J12.1
nenHoctu cocrosaus (Value function) u JI2.2713.1
(hynkuus kadectsa aericteus (Qfuntion). JI3.2J13.3
OnTuMu3aius CTpaTeruu ¢ MOMOIIBIO 921 5293
MakCHMMH3aKuK QYHKIUH [IECHHOCTH U KayeCTRa. 24 95
Q-o0yucHue.
I'myboxoe oOyuenne ¢ mogxpereHueM. Deep Q
-Networks, Actor-critic. /JIex/
Tema 3.1. TIpopaGoTka yae6HOTO 1TKe IIT - J1.1
MaTtepuaa JeKIHUH. 5.1 JI1.2J12.1
IToaroroBka k nmpakruaeckuM padbotam /Cp/ JI2.2J13.1




JI3.2J13.3
0102033
04 95

Tema 3.1.ITpumenenne Q-Networks st 5 2 | IKe I - J1.1 0

peLIeHHs TIPOCTHIX OKpYKeHuit. /CeM 5.1 JI1.2J12.1
3an/ J12.2J13.1

JI3.2J13.3
01022033
24 95

Tema 3.1.ITporpaMMHO-aJITOPHTMUYECKOE 5 2 | HKc I - J1.1 0

ocBoenue matepuaina /IIp/ 5.1 JI1.2J12.1
J12.2J13.1

JI3.2J13.3
0109233
94 95

Tema 3.1.TToaroroska k py6esxxnomy kourpomo /Cp/ 5 4 | IKelI- J1.1 0
5.1 JI1.2J12.1

J12.2J13.1

JI3.2 J13.3

0102233
24 95

Pasnensr 1-3 /Konc/ 5 2 IIKc III - JI1.1 0
5.1 JI1.2J12.1
JI2.2J13.1
JI3.2 JI3.3
D152 33
D4 95

PA3JEJI 3. OBPA3OBATEJIBHBIE TEXHOJIOT' MU

B mpouecce ocBoeHHsI AUCHUILIMHBI UCTIONB3YIOTCS CIEAYIOIUe 00pa3oBaTeNbHble TexHojaoruu: jekauu (J1),
npakrnyeckue 3anstus (IIP), mabopartopusie paboter (JIP), camocrtosrenbhas pabora oOywarommxcsi (CP) mo
BBINIOJTHEHUIO Pa3JINYHbIX BUAOB 3a1aHUH.

1. B mporecce 0cBOCHHUSI AMCUUILIMHBI HCIOJIB3YIOTCS CICAYIONUE HHTEPAKTUBHBIE OOpa30BaTENbHBIE TEXHOJOTHH:
npobnemuas nexuust (I1JI). JlexkumoHHBI MaTepuan HpeAcTaBieH B BHAE Ciaia-npeseHTanun B ¢opmarte «Power
Point». [l HarassIHOCTH HWCIOJB3YIOTCSA MAaTE€pHanbl Pa3MYHBIX HAyYHBIX M TEXHHUYECKUX HKCIEPHUMEHTOB,
CTIPaBOYHBIX MaTEpUANlOB, HAyYHBIX CTaTed T.n. B Xome jekuu mNpeaycMOTpeHa oOpaTHAas CBsI3b CO CTY/ICHTaMHU,
aKTHBU3UPYIOIIUE BOIPOCH], MPOCMOTP M 0OCyXAeHHe BUACOPHIbLMOB. [Ipu mpoBeneHMH NEKIMHA HCHOIb3YeTCs
npoOIEMHO-OPUEHTUPOBAHHBIM MEXANCIMIUIMHAPHBIA MOAXOA, MPEAIONaraloliuid TBOPYECKHE BOIPOCHI M CO3AaHHUE
JMICKyCCUOHHBIX CUTYalUH.

2. [1pu U3M0KEHNN TEOPETHIECKOT'O MaTepralla UCIOIb3YIOTCS TAKUE METOMBI:

— MOHOJIOTHYECKHIA;

— MOKa3aTeNLHBIN;

— JTUAJIOTUYCSCKUI;

— DBPUCTUYECKUL;

— UCCIIeI0BATENbCKHIA;

— Mpo0OJIeMHOE U3JI0KEHHE.

3. Ucnonp3yroTes cleayrolye NpUHINIBL AUIAKTUKA BBICIICH IIKOJbL:

— MOCJIE0BAaTENLHOCTh 00yUCHHUS;

— CHCTEMaTH4YHOCTb O0yUYCHHUS;

— IOCTYIHOCTH O0yUYEeHHS;

— IPUHIIXI HAYYHOCTH;

— IPUHLXIBI B3aUMOCBSI3U TEOPUH U IIPAKTHKY;

— NPUHIINI HATJISTHOCTH | JIp.

B koHIIe KaXKI0# JIeKUUH IPEAYCMOTPEHO BpeMs U1l OTBETOB Ha MPOOIeMHBIE BOMPOCHL.

4. CamocrositenbHass paboTa mpenHa3sHayeHa [UId  BHEAYAUTOPHOM  pPabOTBl  CTYICHTOB, CBSI3aHHOM C
KOHCTIEKTHPOBaHHEM HCTOYHHKOB, YUEOHOTO Marepuaia, U3y4eHHEM JIOTIOJIHUTEIbHOMN JINTepaTyphl MO JUCIMILUINHE,
MOJTOTOBKOM K TEKyIleMy W HPOMEXKYTOUHOMY KOHTPOJIO, a TAaKoKe BBIOJHEHHWEM WHAMBUAYAILHOTO 3aJaHUs B
(hopme IMIIUPUIECKOTO HCCIECIOBAHMS.




PA3JIEJI 4. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIHHEYEHUE JUCIIUIIJIMHbI

4.1. PekoMenayemasi JuTepaTypa

1. OcHoBHas1 InTEpaTypa

ABTOpBHI,

3ariaBue

H3narenscTBO, IO

JI1.1 | Kpesemxwmii A. B.,

OCHOBBI TEXHOJIOTHI HNCKYCCTBCHHOI'O MHTCJIJICKTA :

Nomxkap-Omna :

Poxxennosa H.H., yueboHoe nocodue / Teker : anexrponnsiit. - URL: IMoBoimkCcKui
Hnatos 10.A. https://znanium-ru.rdb.rgub.ru/catalog/product/2133953 rOCy1apCTBEHHBIH
(272 ¢.) TEXHOJIOTHICCKHIA
yHHUBepcutet, 2023
JI1.2 | AappeitunkoB A.B., | uTennexryanbHbie HHGOPMAIIMOHHBIE CUCTEMEI H Mocksa : UHOPA-M, 2025
AHppeiankoBa METO/IbI NCKYCCTBEHHOT'O MHTEIUIEKTA : Y4eOHUK / TeKcT :
O.H. anekrpoHHbId. - URL: https://znanium-

ru.rdb.rgub.ru/catalog/product/2194412 (530 c.)

2. lonoJHUTEIbHAS JJUTEpa

Typa

ABTOpBHI,

3ariaBue

W3narenscTBO, IO

JI2.1 |Martees M. T.,
Ceupunos A. C.,

Arnerinukosa H. A.

Mopenu 1 MeTOIbI HCKYyCCTBEHHOTO HHTEIIEKTA.
[Ipumenenue B 3KOHOMUKE : yaeOHoe nmocobue / Teker :
anexkrponHsbiid. - URL: https://znanium-
ru.rdb.rgub.ru/catalog/product/2124314 (448 c.)

Mocksa : ®uHAHCH U
craTuctuka, 2023

J12.2 |Kooanwo JI., Puuapt
B.; nep. ¢ anrm.

Cnuakuga A. A.

ITocTpoenue cucteM MallIMHHOTO O0yUYEHUS Ha S3bIKE
Python : mpakrudeckoe pykoBojacTBo / Teker :
anekrpoHHBIHA. - URL: https://znanium-
ru.rdb.rgub.ru/catalog/product/2102618 (304 c.)

Mocksa : JIMK Ilpecc,
2023

3. MeTonnueckue pa3padboTku

ABTOpBHI, 3arnaBue WsnarensctBO, TOO
J13.1 CHCTeMBbI HCKyCCTBEHHOTO MHTEIICKTa: KOHCIEKT JICKIHI ISt OI'bOY BO
oOyuaromuxcsi 00pa3oBaTesIbHOM MPOrpaMMbl OakaaaBpHaTa
bpanyn H.B. HaﬁpaBJILgHI/ISI HO,I[?OTOBKI/I 38.03.01p3KIZ)H0MI/IKa (l‘[pO(b[I)/IJIL «Oxonomuka | AOHAYHUI'C", 2025
MPEANPHUATHS») OUHOM PopMmbl 00yueHust (135 c.)
JI3.2 CucTeMbl HCKYCCTBEHHOT'O MHTeIUIekTa: Metonuueckue pekomennaumu | @I'BOY BO
H.B. Bpamyn JUTsl TA0OPATOPHBIX M MPAKTHYECKUX 3aHATH AJIsl 00yJaronmXxcs "TOHAYUI'C", 2025
o0pa3oBaTelbHO IPOrpaMMbl OakanaBpraTa HaIPaBICHHUS OATOTOBKH
38.03.01 Dxonomuka (mpopuiib « IKOHOMHKA TPEATPUATH» ) OUHOH
¢dopmsl obyuerns (120 c.)
JI3.3 CucTeMBI HCKYCCTBEHHOTO HHTEIIIEKTA: METOJMIECKUE dI'bOY BO
H.B. Bpaxyn PEKOMEHIAIMY TI0 OPTraHU3aIiU CAMOCTOSTEILHON paboThI s | n JIOHAVUI'C", 2025

oby4aronuxcsi 00pa3oBaTeNIbHON NMPOrpaMMbl OakataBpuarta
HanpasieHus moarotoBku 38.03.01 Dxonomuka (mpoduib
«DKOHOMHUKa NPEeANPUsITHsDY) 04HOU Gopmbl 00yueHus (125 c.)

4.2. IlepeyeHb pecypcoB

HH(OPMANMOHHO-TeJIEKOMMYHHKAIIMOHHOH ceTH ''UHTepHeT"

51 |2bC «JIAHD» https://e.lanbook.com

2 | 9BC «SHAHUYM» https://znanium.ru

33 Elzfﬁﬁige B MaumuHoe  obyuerme ot «Bioinformatic https://stepik.org/course/4852/promo
n4 |Hayunas snexrponnas 6ubinorexka «KUBEPJIEHMHKA» https://cyberleninka.ru/

75 | 9bC «SOCHUM» https://sochum.ru

4.3. IlepeyeHb NPOrpaMMHOIro odecrnedeHust

JInieH3nonHoE

)54

CBOOOJHO  paclIpoCTpaHseMOE  MPOrpaMMHOE

OTEUECTBEHHOTO TPOM3BOJICTBA:
- Libre Office (muuen3us Mozilla Public License v2.0.)

- 7-Zip (mmunen3ust GNU Lesser General Public License)

- AIMP (munensus LGPL v.2.1)

- STDU Viewer (freeware for private non-commercial or educational use)
- GIMP (mmuniensus GNU General Public License)

obOecrieuenue,

B TOM quCJIe




- Inkscape (mumensus GNU General Public License).

4.4. IIpodeccuonanbHble 0a3bl JAHHBIX H HH(OPMAIIMOHHbIE CTIPABOYHbIE CHCTEMbI

He ucnonb3yrorces.

4.5. MaTepuajJbHO-TEXHMYECKOE o0ecrevyeHre TUCIUIINHBI

Jnsa npoBemeHus: y4eOHBIX 3aHITHIA, TNPEILyCMOTPEHHBIX OO0pa30BaTENBFHOW MPOTPaMMOM, 3aKperIeHBI
ayJIMTOPUH COTJIACHO pPAclMCaHUIO Y4YeOHBIX 3aHATHM: pabouee MeCTO MperojaBaTeNs, IMOCaJovYHbIE MecTa I10
KOJIMYECTBY OOYyYaroOlMXCsl, JIOCKA MEJIOBas, ICPCOHAIBHBI KOMIBIOTED C JIMIIEH3UPOBAHHBIM IPOIPAMMHBIM
obOecrniedeHneM 00IIero Ha3HAUEHUS, MYJIbTUMEANIHBIN TPOEKTOP, IKPaH, HHTEPAKTHBHAS MTAHEIb.

PA3JEJI 5. DOHL ONEHOYHBIX CPEJICTB

5.1. KonTpobHbIe BONIPOCHI M 3aJaHUSsI

Bomnpocs! k 3auery.

1. HcKyccTBeHHBIN MHTEIJIEKT: TOHATHE, BUIBIL, HCTOPHS Pa3BUTHS.

2. Cdepbl mpuMEHEHHSI HICKYCCTBEHHOTO MHTEIIIEKTA.

3. OCHOBHBIE 33/1a4M CUCTEM HCKyCCTBEHHOTO WHTEIIJIEKTA.

4. AJITOPUTMBI UCKyCCTBEHHOTO MHTEIJIEKTA.

5. Mertonp! KIaccuukanuy U KIacTepu3aluu: crenuduka 1 0COOEHHOCTH.

6. Hcnonp3oBanue perpeccu B MAalIMHHOM OOYYEHUH.

7. Tunbl MAIIMHHOTO OOYYEHHS: C YUHUTENEM, 0e3 YUUTEIsl, C YACTUYHBIM MPHUBJICUCHHEM YUHUTENS, O0yUeHUe
C TOJIKPEITICHUEM.

8. Kiraccndukanms ¢ ucnonp3oBanreM anropuTMa k-Ommkanmmx coceneit (KNN).

9. MeTpuku OLICHKH Kiaccu(UKaIMK: MOJIHOTa, TouHOCTh, F1, ROC, AUC.

10. Banupnaunonnasi u TecToBasi BHIOOPKM B MalIMHHOM o0ydeHnH. Kpocc-Banmumanusi.

11. Pabora ¢ kareropua bHBIMA TPHU3HAKAMH.

12. baiiecoBckuii kaccudurarop. Ouenka npusnakoB (Gaussian, Bernoulli, Multinomial). EM anroputm.
13. Knacrepuszanus. kMeans, kMeans++, MeanShift, DBSCAN.

14. Ancam6in. Soft and Hard Voting. Bagging. Cny4aiinsiii sec.

15. Mertpuueckuii wiaccuduraropsr. KNN. WKNN.

16. Jluneitnas perpeccus. LASSO, LARS. CART.

17. Hepesbst pemennii. MHpopManuoHHbIi BRIUTphIm. Omulka KiaccupuKaluy, SHTPOIHS, KpUTEPUH
Joxvnu. [IpyHuUHT.

18. I'noGanbueiit mouck. Cnyuaiinsiii mouck. Grid search. Ciyuyaitnoe Oy nanue. baliecoBckas onTuMu3anusi.
19. Jluneiinas perpeccus. [lonnHoMuansHas perpeccusi. ' pebHeBas perpeccus.

20. Perpeccus. Metpuku onenku perpeccun: MSE, MAE, R2 — koo dummenT nerepmuHanuy.

21. [MepeoOyuenue u perymsipusaius, rpednesas perpeccust, LASSO, Elastic Net.

22. IlepuenTpoH, JIOTHCTUYECKAST PErPECCUSL.

23. [TonHOCBSI3HBIE HEUPOHHBIE CETH.

24, CroxacTHuecKuii TpalMeHTHBIN CITyCK M 00paTHOE PacIpoCTpaHEHUE TpaTueHTa.

25. Perynsipuzarust TMHEHHBIX MOJIeNIEH KIacCH(UKAIIIY,

26. AdaBoost. 'pagueHTHBII OyCTHHT pelIaronux IepeBbEeB.

217. Knactepuzamus. Agglomerative Clustering. MeTpuku KiacTepu3aiiim.

28. Onenka knaccupukanuu. Dddekrusaocts mo [apero. Precision-Recall 1 ROC kpussie. AUC.

29. Heiiponnsle cetu. [lepuentpon Pozenbmarra. ObpaTHoe pacnpocTpaHeHue rpaguenTa. OyHKuInu
akTuBanuu. Softmax.

30. Jloxanprerit mouck. Hill Climb u ero pasnoBuanocTr. OTxur. I eHeTHYECKU anToOpuTM.

31. Mertoz onopHbIX BEKTOpOB. SAapa.

5.2. TeMbl NUCBMEHHBIX padoT

[TuceMeHHBIE paOOTHI HE MPETYCMOTPEHBL.

5.3. ®oHJ OLIEHOYHBIX CPEICTB

®DOHJT OICHOYHBIX CpPEACTB JUCHUIUIMHBI "CHCTEMBl HUCKYCCTBEHHOTO WHTelulekra' pa3paboTaH B
COOTBETCTBHUH C JIOKAJILHBIM HopMaTHBHEIM aktoM PI'BOY BO "JJOHAYUI'C".

®DOHJ| OICHOYHBIX CPEACTB AUCHUILUIMHBI "CHCTEMbl HCKYCCTBEHHOT'O HHTE/UIEKTa" B IOJHOM 0O0beMe
MPEJCTABIIEH B BUJIE IPUIIOKEHUS K faHHOoMY PII/I.

5.4. IlepeyeHb BU/IOB OLIEHOYHBIX CPEACTB

YcTHBIN onpoc (KOHTPOJIh 3HAHUN pa3jiena yaeOHOH AUCITUTUINHEI)
CobecenoBanue (camocTosiTebHas paboTa)

WnpnBupyaneHble 3a1aHus (BBIIOTHSAIOTCS HA 1JAOOPATOPHBIX 3aHATHAX/
[IpomexyTouHas aTTecTanus —3a4er.




PA3JIEJI 6. CPEJACTBA AJANTAIMU NPENNIOJABAHUA JUCHUIIJIMHBI K
INOTPEBHOCTAM JINI C O PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbSA

B cnydae HeoOxoauMocTH, 00y4arOMIMMCS U3 YHCIIA JIMLl C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMH 310pOBbs (IO
3asBJICHUIO OO0YYaIOIIEerocsi) MOTYT TpeliaraThbCsi OJHW W3 CIEAyIONIMX BapHaHTOB BOCIPHUATUS HH(opMamuu c
YYETOM MX WHIWBUAYaIbHBIX ICUXO()U3NIECKIX 0COOEHHOCTEH:

1) c npuMeHEeHneM 3JIEKTPOHHOTO 00Yy4EHHSI U AUCTAaHLUOHHBIX TEXHOJIOTHH.

2) ¢ MPUMEHEHUEM CHelHaIbHOr0 000pyA0oBaHUs (TEXHUKU) M MPOTPaMMHOTO OOECTIeUeHHs, UMEIOLIUXCS B
OI'BOY BO "IOHAYUI'C".

B mpomecce oOydeHuss mpu HEOOXOAMMOCTH Uil JIML C HAapyUICHUSIMH 3pEHHs, ClIyXa U OIOPHO-
JBUTATEIILHOTO aIIapara MpeaoCTaBIAIOTCS CIeIYIOIINE YCIOBHS:

- Ul JIUL C HapyUICHUSIMH 3pEHHS: yu4eOHO-METOAWYECKUE MaTepualibl B NeYaTHOH (opMe yBeTUUECHHBIM
mpudpToM; B (popMe DSIEKTPOHHOTO MOKyMeHTa, B ¢opMme aynuodaiina (mepeBox Y4YeOHBIX MaTepuajoB B
aynuodopmMart); MHIUBHIyaJIbHbIE 3a0aHUSI U KOHCYJIbTALUH.

- JUId JML C HapylIeHWSAMH CllyxXa: Yy4eOHO-METOJMUYECKHE MaTepHaibl B IedaTHol ¢opme; B (opme
9JIEKTPOHHOTO JOKYMEHTA; BHUIEOMAaTepHalbl ¢ CYOTUTpaMH; HHIMBHIYyalbHbIE KOHCYJIBTAllUd C MpPUBICYCHUEM
CYpIOIIEpeBOIUMKA; HHANBUAYAIbHBIC 3aJaHNUS U KOHCYJIbTALIUH.

- JUIsL JIMI] C HapyUICHUSIMH OIOPHO-IABHUTATEIbHOTO ammapara: y4eOHO-METOJIUYECKHE MaTepualibl B
neyaTHOil Qopme; B (opMe DSJIEKTPOHHOTO JAOKyMeHTa; B (opme ayamodaiina; WHAMBUAYyAIbHBIE 3aaHUS U
KOHCYJIbTaLIH.

PA3JIEJI 7. METOJUYECKHME YKA3AHUS 1JIS1 OBYYAIOIMXCS 110 YCBOEHUIO
TUCHMUIIIMHBI

JlekMoHHBIE 3aHATHS TOCBAIICHBI PACCMOTPCHHIO KITFOYCBBIX, OA30BBIX TIOJOXKEHHH Kypca U Pa3bICHEHUIO
yueOHBIX 33J[aHN I, BHIHOCHMBIX Ha CAMOCTOSATENLHYIO TIPOPA0OTKY.

JlaGopaTopHble pPabOTHI MpEAHA3HAYCHBI JUIS MPHOOPETCHHMS OIbITa IPAKTUYECKOW pealid3alldd  OCHOBHOM
npo)eCCHOHANILHOW ~ 00pa3oBaTenbHOW NpOrpaMMbl.  MeToJuueckie yka3aHus K  Ja00OpaTOpHBIM — paboTam
npopabaThIBAIOTCA CTYJACHTAMH BO BpEMs CAMOCTOSTENbHOH MOAroTOBKH. HeoOXOoAMMBIA ypOBEHL MOATOTOBKU
KOHTPOJIUPYETCS TIepeT MPOBEACHUEM JTa00PaTOPHBIX paboT.

CamocrosTenbHas paboTa CTYAEHTOB BKIIOYAET CIEAYIOIIME BUABL: MpopaboTka y4eOHOro MaTepHasa JIeKIHH,
MOJITOTOBKA K JIA0OpaTOpHBIM pPadoTaM, MOATOTOBKA K TEKYIIEeMy KOHTPOII W JIPyrHe BHUIBl CaMOCTOSTEIHHON
paboThl. Pe3ynmbTaThl BceX BUJIOB Pa0OTHI CTYJCHTOB (OPMHUPYIOTCS B BHJE WX IJHMYHOTO PEUTHHTa, KOTOPBIN
YUUTBHIBACTCS HA NMPOMEKYTOUYHOH aTTectanuu. CamocTosTe bHas padoTa MpeaycMaTpUBaeT HE TOJIBKO MPOPa0OTKY
MaTEpUANIOB JICKIIMOHHOTO Kypca, HO WM WX pacCIIUpPeHUE B pe3yJbTaTe IOMCKA, aHaiu3a, CTPYKTYPHUPOBAaHUS U
NPEJICTABIICHHS B KOMIIAKTHOM BHJIE COBPEMEHHON HH()OpPMAIINU U3 BCEX BOZMOXKHBIX

NCTOYHUKOB.

Tekymuil KOHTPOJIb YCIIEBAEMOCTH IIPOBOAUTCS B TEUEHHE KA 0I0 MOLYJIS.

OcBoenre Monynss M ero ycremrHoe 3aBeplieHre Ha CTaJid MPOMEXYTOYHOW aTTeCTAlUH BO3MOXHO TOJBKO IIPH
peryisipHoii paboTe BO BpeMs ceMecTpa M TUIAHOMEPHOM TPOXOXKICHUU TEKyIero KoHTpois. HaOparbe peHTHHT 1o
BceM Oyiokam Moayias B KaKJAOM CEMECTpe, IPOMTH IUIAHOBBIC KOHTPOJbHBIE MEPOINPHUITHS B TEUYCHUC
SK3aMEHAIIMOHHOW CECCHU HEBO3MOKHO.

Jist 3aBepineHus paboThl B cEMECTPE CTYCHT JIOJDKEH BBHITIOJIHUTE BCE KOHTPOJIBHBIC MEPOITPUSTHSL.

[IpomesxyTouHas aTTecTalis MPOXOaAUT B (hopMe 3aueTa.




MHUHHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUS
POCCHUMCKOM ®EJEPALINU

OEJEPAJBHOE 'OCYJAPCTBEHHOE BIO/KETHOE
OBPA3OBATEJIBHOE YUYPEKJIEHUE BBICHIETI'O OBPA3OBAHUA

«JOHELIKASI AKAJAEMMUSA YIIPABJIEHUSA U FOCYI[APCTBEHHOfI
CJHOYXbBbl»

DaxkyabTeT roCyIapCTBEHHOH CJIYKOBI M yIIpaBJICHHUS
Kadenpa nndpopmanuoHHbIX TEXHOJIOIHH

POH/I OHEHOYHLIX CPEJICTB

IO AU CHUIIJINHE
«Cucremsbl HCKYCCTBCHHOI'0 MHTECIJICKTA)

Hampasnenue noaroroBku 38.03.01 DxoHoMuKa
[Tpodunnb DKOHOMUKA IPEANPUATHSA
KBamudukanms OakamnaBp
dopma oOydeHuUs o4Has

JloHenk

2025
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PA3JIEJI 1.

ITACIHOPT ®OHJA OHEHOYHBIX CPEACTB

o IMCIOMIIJIMHE

«Cucremsbl HCKYCCTBCHHOI'0 MHTECLJICKTA)

1.1. OcHoBHBIE CBeJAeHHS O TUCIHHUILJINHE

Taomuna 1

XapakTepUCTUKA JUCIUIIIINHBI

ObpazoBarenbHas MporpaMma

OakanaBpuaT

Hanpasnenue noaroroBku
[Tpoduns

38.03.01 DxoHoMuKa

«IKOHOMMKA NMPEINPUATHUS

KonunuectBo paznenos
y4eOHOM TUCIUTLTMHBI

3

Junciumiamaa 0a30BOM  9acTH
00pa3oBaTenbHON NPOrpaMMBbl

B1.B.16 agucuunamMHa 4actu, gopmupyemoi
y4acTHMKaMy 06pa3oBaTe/ibHbIX OTHOLLEHWNIA

DopMbI KOHTPOJIS

Pa3zHoypoBHEBBIE 3aaHNS,
MpaKTUYECKue paboThl,

YCTHBIﬁ OIIpOC, TCCTOBLBIC 3aIaHNA

ammecmayuu

lloxazamenu Ounas ¢popma 00yueHus
KonuyecTBO 3a4€THBIX €IMHUIL 5
(kxpenauToB)
Cemectp 5
Oowasn mpyooemkocmo 29
(akadem. uacoes)
Ayoumopnas Konmaxkmuasn 50
paboma:
JIEeKIIMOHHBIE 3aHITHS 16
[IpakTueckue 3aHATHS 16
CemuHapckue 3aHsITus 16
KoHncynbramuun 2
CamocrosiTesibHas padoTa 20
Konrpoanb 2
Dopma npomexcymouHou sager




1.2. IlepeyeHbp KOMIETEHHHUI C¢ yKa3aHueM 3TanoB (GopMHpPOBaHHS B
npoiecce 0CBOeHNs 00pa3oBaTeIbHOI MPOrpaMMbl

Tabmuma 2
[lepeyeHb KOMIETEHIIUN U UX PJIEMEHTOB
Nuaukarop
Komnerenuus KOMITETEHIIMU U €r0 IeMCHTHI HH/MKATOPA Mupexe
KOMITETCHITUN AIIEMEHTA
dhopMyIHpOBKa
[MKc IIT -5 ITKc III - 5.1. 3namo:
Crioco6eH BBISIBUTh | J[eKOMIO3UpYET, |THIIBI 33]1a4 MAIIMHHOIO
€CTECTBEHHO dbopmanuzyer 0Oy4eHHS ¥ PUMEHSIEMbIC HKe g_ll_ >1
Hay4HYIO CYIITHOCTh MIPOIIECCHI U K HAM KJIACCHI QJITOPUTMOB
npooIeM, OOBEKTHI A1 OCHOBHbIE HaITpaBJICHUS
BO3HHKAIOIINX B UCIIOJIL30BAHUS | pa3BUTHS UCCIECIOBAHUN B TKe 11l — 5.1
X0JIe WHTEJUICKTYaJIbHBIX |00JIaCTH CUCTEM 3.2
npodeccruoHanbHOM IPOIPAMMHBIX | UCKYCCTBEHHOTO
JeSATEILHOCTH B penieHuit WHTEJICKTa
o0nacTu TEOPETHIECKUE OCHOBBI [Ke Tl — 5.4
MOJICIUPOBAHUS U aNTOPUTMOB MAITMHHOTO 33
aHaJIM3a CIOXKHBIX oOyJeHMS
€CTCCTBCHHBIX U Yuemes:
HCKYCCTBCHHBIX OATOTOBUTH JAHHBIC K [IKc I -5.1
CuCTeM HCIOJIb30BAHUIO aJITOPUTMa v-1
MaITUHHOTO O0yUYeHHUS
OLIEHMBATL KAueCTBO [Tie I — 5.1
pelieHuit cucTemMm V.2
MaITUHHOTO OOyYEHHUSI
aJanTUPOBATh aJITOPUTMBI
MaIlIMHHOTO OOY4YEeHUs K [MKc I - 5.1
PEILICHUIO TIPAKTHYSCKUX y-3
3aja4
Bnaoembo:
METOJI0JI0THEN pa3paboTKU
perieHunit MamHII){H(I))ro HKe ]g_ll_ >1
00y4eHUs
IpUMEPaMH MPAKTHUECKOTO
MIPUMEHEHUS apXUTEKTYP IMIKc I -5.1
HCKYCCTBEHHOT'O B-2
WHTEJUICKTA
METOJaMH1 OHJIAaWH
TECTHPOBAHMS PEIICHUH HKe 1131_137 >1

MAIIMHHOTO 00y4YeHUsI




Tao0muna 3

Otanbl HopMUPOBaHMS KOMIIETEHLUMHA B MPOLECCE OCBOEHUS OCHOBHOM

00pa30BaTeNbHON MPOTPAMMBI

/11

Kontponupyemsie
paznebl (TeMbI)
TUCUUIUTUHBI

Oranbl
dbopmupoBanus
KOMITETCHIM

(HOMEp

ceMecTpa)

Koa nnaukaropa
KOMIIETCHIIUHA

Haumenosaunue
OIIEHOYHOTO
cpeacTna

PaSI[CJI 1. BB@I[CHI/IC B HCKYCCTBGHHBIﬁ HHTCIIJICKT 1 OCHOBHBIC MCTO/bI
MAalllMHHOI'O O6Y‘I€HI/I$I JJIsL pa6OTLI ¢ TaOJIMIHBIMU JaHHBIMHA

Tema 1.1.

OcHoOBHBIE 337241
CUCTEM
HCKYCCTBEHHOTO
HHTEIJIEKTA.
Knaccudukanus,
KJIacTepu3alus,
perpeccus. Turbl
MaIIMHHOTO O0YYEHUS:
Cc yuuTtenem, 0e3
YUUTENS, C YACTUYHBIM
IPUBJICUCHHUEM
yuutensi, 00y4eHue ¢
MOJKPEIJICHUEM.
Kiaccudukanus Ha
npumMepe anroputma k-
O KalIIMX cocenei
(kKNN). MeTpuku
OIICHKH
KJ1acCU(UKAIIUU:
MOJIHOTa, TOYHOCT,
F1, ROC, AUC.
Bamupanmnonnas u
TECTOBasi BHIOOPKA.
Kpocc-anmpanusi.
PaboTa c
KaTeropuabHBIMU
MIPU3HAKAMU.

5

IIKc I -5.1
3-1,2,3

[IKc III-5.1
v-1,2,3

IMKc I -5.1
B-1,2,3

Pa3HoypoBHEBBIE
3a/1aHus,

TECTOBBIE
3a1aHus,

MIpaKTUYECKasI
pabota Nel

Tema 1.2.
Perpeccus. MeTpuku
OLIEHKH PETPECCUU:
MSE, MAE, R2 —
K03 puIeHT

[IKc IIT-5.1
3-1,2,3

IMKc I -5.1
v-1,2,3

Pa3zHoypoBHEBEIE
3aaHus,

TECTOBBIE
3aJaHus,




JIETEPMUHALIUY.
JIunennas perpeccusl,
MOJIMHOMUAIbHAS
perpeccus.
[TepeoOyuenue u
perynsipuszanus,
rpeOHeBas perpeccus,
LASSO, Elastic Net.
JInnelHsle MOJETN IS
KJIacCU(UKAIIUH.
[TepuenTpoH,
JIOTHCTHYECKAas
perpeccus,
MMOJTHOCBSI3HBIC
HEUPOHHBIE CETH,
CTOXaCTUYECKUM
TPaUEHTHBIN CITyCK U
oOpatHoe
pacupoCTpaHEHHE
rpajueHTa.
Perynsipuzanms
JIMHEHUHBIX MOJIeIeH
KJIaCCU(UKAITUNH.

[IKc III-5.1
B-1,2,3

IIpaKTHYeCKast
pabota Ne2

Tema 1.3.
Kiacrepusanus.
kmeans, k-means++,
DBSCAN,
arJioMepaTuBHas
KJIaCTepU3allUsl.
Metpuku OLIEHKH
KJIACTEpU3aALIHH.

IMIKc I -5.1
3-1,2,3

[IKc III-5.1
v-1,2,3

IMIKc I -5.1
B-1,2,3

Pa3zHoypoBHEBbIE
3a7aHus,
TECTOBbIE
3a1aHus,

MpaKTUYECKast
paboTta Ne3

Tema 1.4.
AJITOPUTMBI,
OCHOBAHHBIE Ha
PUMEHEHUU
pEeLIAIMX JEPEBLEB.
Kpurepuu pazaenenus
y37a:
UH(OPMAITMOHHBIN
BBIUTPHILL, KPUTEPUU
JlxuHau. AHCAMOIH
pelaroInX JEPEBLEB:
CIIy4alHBbIN JIEC,
rpaJli€HTHBIN

IMIKc I -5.1
3-1,2,3

[IKc III-5.1
v-1,2,3

IMIKc I -5.1
B-1,2,3

Pa3znoypoBHeBbIE
3aJjaHus,

TECTOBBIE
3a1aHusd,

MpaKTHYCCKasI
pabota Ne4




OyCTHHT.

MeToz onopHbIX
BeKTOpOB. [IpsimMas u
oOparHas 3ajaya.

Onpenenenue
OTIOPHBIX BEKTOPOB.
S nepHsblii TPIOK.
Paznen 2. Cuctemsl riry0oKkoro oOy4eHust
Tewmsr 2.1. 5 [Ke III-5.1 PaznoypoBHEBBIE
Hewponnsie cetu. 31,23 3aJ1aHus,
OyHKIUHU OMIHUOKH IIKc I — 5.1
HEUPOHHBIX CETEU U V-1,2,3 TECTOBEIC
oOydeHue ¢ 3aJjaHus,
TIOMOIIIBIO 0OPATHOTO HKI; 11112_35'1
pacrnpocTpaHeHUs - MpaKTH4eCKast
rpanueHTa. [lonstue pabota Ne5
03Tua U MOXMU.
Tema 2.2. 5 [TKe IIT-5.1
Pabora c 3123
U300PKEHUSIMU C [Ke I — 5.1
[OMOILBIO } V123
HEUPOHHBIX CETEH.
CBepTouHbIE [MKc 1 - 5.1
HEUPOHHBIE CETH. B-1,2,3
Onepanun CBEPTOK,
max-pooling.
[TommynsipHbie
apXUTEKTYpPbI
CBEPTOYHBIX
HEUPOHHBIX CETEH:
AlexNet, VGG,
Inception
(GoogLeNet),
ResNet.
Tpanchepnoe
oOyueHue.
Tema 2.3. 5 [Ke III-5.1 PasHoypoBHEBBIE
O0paboTKa TEKCTOB. 3-1.2.3 3a/1aHusl,
le)?feOCTTigHHHM HKe T~ 5.1
V-1,2,3 TECTOBBIC
S3BIKOM C IIOMOILIBIO
. N 3a1aHus,
HEUPOHHBIX CETEH. [MKc II1-5.1




Bektopubie B-1,2,3 MpaKTHIecKast

IPEICTaBICHUS IS pabota Neb6
Tekcra: word2vec,

skipgram, CBOW,

fasttext.
PexyppeHTtHbIE
HEHpPOHHBIE CETH,
LSTM, GRU.
Tpanchopmepsi,
BERT, GPT.
Pa3zpnen 3. OOyueHue ¢ NoAKpENICHUEM
8. | Tema 3.1. Iloustus 3) HKe III-5.1 PaznoypoBHEBBIE
arcHra, Cpcabl, 3-12,3 3aJIaHMs,
COCTOAI, MK 111 - 5.1
ACHCTBHH H V-1,2,3 IpaKTHYECKas
Harpa/pl. OyHKIHS paGora No7
LICHHOCTH IMKc III-5.1
cocrosuus (Value B-1,2,3

function) n YCTHBIH OIIpocC

(GyHKUHS KauecTBa
nevicteusi(Qfuntion).
OnruMuzanus
CTpaTEruu ¢
MOMOILBIO
MaKCUMU3alUN
(GyHKUMNA LIEHHOCTU
Y KauecTBa.
Q-o0yueHwue.
['mybokoe 00yueHue
C MOJKPEIJIEHUEM.
Deep Q-Networks,
Actor-critic.

PA3JIEJI 2.
TEKYIIHMI KOHTPOJb MO JUCHUTLIAHE
«CI/ICTCMLI I/ICKYCCTBCHHOFO HHTECJIJIECKTAa»

Tekymmil KOHTPOJb 3HAHUM  MUCIOJB3YETCAd JUId  ONEPaTUBHOTO U
pEeryjasipHOrO  yOpaBiIeHHs  y4eOHOW  JeSITeNbHOCThIO (B TOM  4YHCIE
CaMOCTOSITENIbHOM paboToi) 00yUaroIXCs.

B ycinoBusx OamiabHO-pEHTHHTOBOM CHCTEMBI KOHTpPOJS  pe3yibTaThl
TEKYIEr0 OLIEHWBAHMUA OOYYalOLIErocsi HCIONB3YIOTCd KakK II0Ka3areidb €ro



TeKymero peitunra. Tekymuid KOHTPOJb YCIIEBAEMOCTH OCYIIECTBISETCS B
TEUEHHE CEMECTpa, B XOJ€ MOBCEIHEBHON yueOHOW paboThl MO WHANBUAYAIHHOU
UHUIMATUBE TmpenofaBaTensd. JlaHHBII BHI  KOHTPOJSA  CTUMYJIHPYET y
o0ydJaromerocss CTpeMJeHHEe K CHCTEMaTHYeCKOW CaMOCTOATENIbHOW paloTe o

HN3YUCHUIO NUCHUILIINHBI.

Taomuma 2.1

Pacnipenenenne 6aisioB 1o BuAaM yueOHOU JeSITEIbHOCTH
(OannpHO-PEUTHHIOBAs CHCTEMA)

Bun 3ananus
HaunmenoBanue
Pasnena/Temst | [pp 113 Bcero 3a K3P CP
(P3) TeMy (T3,YO) | (YO)

P.1.T.1.1 7 9

P.1.T.1.2 8 9

P.1.T.1.3 8 > 9 > °

P.1.T.1.4 8 9

P2.T.2.1

P.2.T.2.2 8 5 1 5 5)

P2.T.2.3 10

P.3.T.3.1 5 13 5 5)
Hroro: 1006 95 15 70 15 15

I13 — npakTUyecKkoe 3aHSTHE;
[1P — mpakTuyeckue paboThI,
T3 — TecToBbIC 3a1aHUS;

YO — yCcTHBII 0onpoc;

P3 — pazHoypOBHEBBIE 33/1aHUS;
K3P — koHTpOJIb 3HAHUI 110 pa3aeny;
CP — camocTosTenbHast pabota 00y4aromerocs.

2.1. PexomeHgauMu 10 OLEHUBAHHUI) TMPAKTHYECKHUX  padoT

o0yyarmmxcs

MakcuMajbHOe
KOJIMYEeCTBO 0a/JIOB¥

Kpurepuu

OTJINYHO

OOyuaronuiicsi  BBIMOJHWII  3aJaHUE  TOJHOCTHIO
MPAaBUJIBLHO; JIOTUYHO, YETKO U SICHO H3JIaracT OTBETHI
Ha  TIOCTaBJICHHbIE  BOIPOCHI; OTBET  HOCHT
CaMOCTOSITEJIbHBIN Xapaxkrep, oOydJaronuiics
BBITTOJTHUII TIPAKTUYECKHE PAOOTHI B ITIOJTHOM 00BbEME.




[Ipu BBIMOSHEHWN 3aMaHWs] OOYYAFOIIMIACS JOMYCTHI
OT/ICJIbHBIC HETOYHOCTH (HECYIICCTBEHHBIC OIINOKH);
OTBET OTJIMYAETCS MEHBIIEH OOCTOATEIBLHOCTEIO,
INIyOMHOM, 0OOCHOBAHHOCTBIO M TOJHOTOM; OJTHAKO
JONYIIICHHBIE  OIIMOKA  UCHPABIAIOTCA  CaMHUM
CTYAEHTOM TOCJ€ JOMNOJHUTEIbHBIX  BOMPOCOB,
0oOy4JaroImMiiCss BBIMOJIHUI TpaKTHYECKUEe pPabOTHl B
ITOJIHOM 00BEME.

Xopo1o

[Ipy BBIMOJHEHUM 3aJaHHUS OOYYAIOIIMICS TOMYCTHUI
HETOYHOCTH W  CYIISCTBEHHBIC  OIIMOKH; TpH
apryMeHTalluu OTBETa CTYJEHT HE MPUMEHSET
VY 10BIE€TBOPUTEIBLHO TEOPETUUYCCKHUE 3HAHUS JIJIs1 OOBSICHEHUS JOMYIIIEHHBIX
OIKOOK, B IIEJIOM OTBET OTJIMYACTCS HU3KUM YPOBHEM
CaMOCTOSTCIIBHOCTH, oOyuarommics BBIITOJIHHUII
MpaKTUYECKHUE pabOThI B TIOJITHOM 00BEME.

OOyuaronuiicss He BBINOJHWI 3a/laHUE; B OTBETE Ha
BOIIPOCHI CTYACHT JIOMYCKAET OIIMOKU B ONPEICICHUN
HeynoBneTBOpUTENBbHO | OCHOBHBIX TOHSITHH; OECHOPSIIOUHO M HEYBEPEHHO
u3JIaraeT Marepuasl, OOYYaloIIMIiCS HE BBITTOIHUII
MPaKTUYECKHUE pabOThI B TIOJITHOM 00BEME.

* [Ipencrapieno B Tabmure 2.1.

THUIIOBBIE 3AJAHUA JIA IPAKTUYECKHUX PABOT JJIAA
IHNPOBEPKH YPOBHA KOMIIETEHIIUAN

Paznen 1. BBegeHue B HCKYCCTBEHHbII HHTEJJIEKT M OCHOBHbIE METO/AbI
MAIIMHHOI0 00y4eHusl it padoThl ¢ TAOJUYHBIMU JAHHBIMU

Ilpaxkmuueckas paooma Nel

Meronbl pabotel ¢ Tabmuiamu B Python. Arperamms u Busyanuzanus
naHHbIX. [IpoBeieHUE TEPBUYHOIO aHAIN3a JAHHBIX.

[enu: m3zydeHue meToa0B pabOThl ¢ maHHBIMU B Python u mpoBenenue
MEPBUYHOTO aHAJIW3A JIaHHBIX.

3aganue: 3arpysurte garaceT B pandas gatadpeiiMm. BriBenuTe OCHOBHBIC
napameTpbl gataceta. Omnpejenurte, CKOJIBKO B JlaTaceTe CIIy4aeB OTCYTCTBHUSI
npu3HakoB. Ompenenute, CKOJBKO TMPU3HAKOB SBISIOTCS KaTEeropuaibHBIMHU.
Busyanusupylite pacnpenesicHue IPU3HAKOB 10 KjaccaM. Buszyanmsupyure
3aBUCUMOCTH MEXy IPU3HAKAMH.



Ilpakmuueckaa paboma Ne2

Hcnonp3oBaHne u CpaBHEHHWE anroputMoB kiaccudukamuu: kNN,
pemaronme AepeBbesi U UX aHCaMOJIM, TIOTUCTUYECKAs] pErpecCHs.

[enu: mpyuMeHEHHUE U OLIEHKA aJITOPUTMOB KJIacCU(PHUKAIIUU.

3amanue: Pazgenure pataceT Ha OOy4aromuid W BaJWJAANMOHHBIN  C
coxpaHeHHeM mponopuui kiaccoB. Knaccuduumpyiite TOYKM M3 JaTacera ¢
nomompio anroput™MoB kNN, mormctuueckoir perpeccun, CART, cmydaitHOTO
neca, CatBoost. IlonOepute nyuinme mnapaMeTpbl ajirOpuTMOB C TOMOUIBIO
BaNUAAIMOHHON BBIOOpKHU. CpaBHUTE BpeMsi pabOThl aJITOPUTMOB U 3aBUCUMOCTD
OT Npeno0pPadbOTKH TaHHBIX.

Ilpakmuueckaa paboma Ne3

Hcnonb30BaHne M OLEHKa aJroOpuTMOB perpeccuu. [Tonbop onTumanbHbBIX
IapaMeTPOB PETPECCHH.

Llenu: n3ydeHue alrOpuTMOB PETPECCUN.

3ananue: [IpuMeHnTE METON TMHENHOW PETPECCUU I PELICHUS 3a/1a4d Ha
natacere. JloOaBpTe B Jaracer MNOJMHOMHUANbHBbIE mNpu3HaKu. JloOaBisiiTe
OpU3HAKW IIOKAa HE YBHUJIWUTE NEpeoOydeHHE Ha BaJUIAIMOHHOM JlaTaceTe.
[Ipumenute rpebHeByro perpeccuto U LASSO, 4ToObl M30aBUTBCS  OT
nepeoOyydeHHUs.

Ilpaxkmuueckan paooma Ned

OnTuMu3alMoHHble 3a7au U ux pemieHus. [logbop rumepmapaMerpos
ITOPUTMA C MOMOIIBIO METO/I0B ONTUMHU3ALINH

[enu: u3ydyeHue aaropuTMOB PEIICHUS ONITUMU3AIIMOHHBIX 3a4a4.

3amaHue:

1. Ontumu3upyiite AJIMHY MapuIpyTa B 3aJadye KOMHUBOSDKEpPA C MOMOUIBIO
anmroputmoB  hill climb, omkura u reHetmueckoro anroputMa. BreiBenute
MOJTYYMBIIHICS TyTh U €0 JIJTUHY.

2. ONTUMU3UPYUTE THUNIEpIIApaMETPhl aJITOPUTMa MAITMHHOTO 00y4YeHus (Ha
BBHIOOp) C MOMOIIBIO CIy4ailHOTO TMOMCKA, MOMCKa MO pemieTke, anroputma hill
climb, reHeTH4eCKOro ajJropuTma.

Pazgea 2. Cucremsl 1i1y00KOro o0y4eHus

Ilpaxmuueckaa paboma Ne5
Knaccudukanus nzodpaxenuit u tpanchepHoe oOyueHue.
Lenu: wu3ydyeHne MeTOAOB TiayOokoro oOydeHus i paboOTel  C
HU300paKEHUSIMHU.



3amanue: 3arpy3ure JaTaceT W CO3JaiTe UTepaTop U MOCIH TIyOOKOTO
oOyueHnus. 3arpy3ute npenodydyeHHyro Ha ImageNet cBeprounyro ceth (AlexNet,
VGG umu ResNet) u no6aBeTe k backbone monHOCBSI3HBIN CIOW A1 00y4YEHUS.
OOyunte HelipoHHYIO ceTh Ha ImageNet, Bu3yanm3upoBaB rpaduk QyHKIHH
nmoTepb Ha oOydwaromed ¢ BadWJAMOHHOW BBIOOpKe. Peamusyiite Momxynb
NPUMEHEHUs HEHPOHHOW CEeTH K JaHHBIM, MPOBEPhTE KA4YEeCTBO OOYy4YEHHUS Ha
TECTOBOM BBIOOPKE.

Ilpakmuueckasa paooma Neb
PaboTa ¢ TekcTaMu ¥ BX BEKTOPHBIMU TIPEICTABICHUSMH.
Lenu: nzyyeHue mojieseii BEKTOPHOTO MPECTABICHUS TEKCTOB.
3amanue: Ckauaiite mpenoOydeHHBIC BekTopa mis cioBaps. C MOMOIIBIO
moboro knaccudukaropa MamuHHOTO oO0yueHuss (KNN, SVM, CatBoost)
KiaccupuupyiTe TEKCThl M3  JaTaceTa 10 CyMME BEKTOpPOB  CJIOB.
Knaccudumupyiite Texkctsl ¢ momonisto LSTM cetu.

Pa3znes 3. O0y4eHne ¢ mogkpenjieHueM

Ilpaxkmuueckaa paooma Ne7
[Tpumenenne Q-Networks miis pemeHus MPOCTHIX OKPYKCHHIA.
[enu: n3ydyeHue npuMeHEHUs OOYy4YEeHUs C MOJKPEIUICHUEM IS PEIICHUI
3a/1a4 KOHTPOJISL.
3aganue: OOyuyuTe TMPOCTYIO TMOJHOCBSI3HYIO Q-ceTb Mg pEIICHHS
okpyxenus LunarLander.

2.2. PekoMeHAAUMH MO OLEHMBAHUIO KOHTPOJISI 3HAHMH MO pasjaery
AUCHUILIMHBI 00y4YAKOIUXCSA

2.2.1. KonTtpons 3HaHui no paszaenam |-2 NUCUUIUIMHBI MPOBOJUTCA B
dbopme TecTUpOBaHUS.

B 3aBepmieHuM HM3y4YeHHS KaXJIO0ro pasjaeia JUCIHUIUIMHBI  MOXKET
MPOBOAUTLCA TECTUPOBAHME (KOHTPOJb 3HAHUW 10 pasleny, pyOeKHBIM
KOHTPOJIb).

Kpumepuu oyenusanus. YpoBeHb BBITIOJHEHUS TEKYIIUX TECTOBBIX 3alaHUMN
OllcHMBaeTCcs B Oamiax. MaKcHMaJIbHOE KOJIMYECTBO Oa/uioB II0 TECTOBBIM
3QTAaHUSIM OIIPEACIISACTCS MPEIoAaBaTeIsIiM U IIpeACcTaBieHo B Tabuie 2.1.

TecToBble 3a1aHus TIPEACTaBICHBI B BUJI€ OLIEHOYHBIX CPEJICTB U B MOJHOM
o0beMe TIpeICTaBlICHbl B OaHKE TECTOBBIX 3aJlaHUM B 3JIEKTpOHHOM Bujie. B poHe
OIICHOYHBIX CPEJCTB MPEJICTABICHBI TUIIOBBIC TECTOBBIC 3aJlaHUs, pa3padOTaHHBIC
JUISL U3YUYEHUs TUCITUTIIUHBI «CHCTEMBbI UCKYCCTBEHHOTO MHTEIIICKTAY.



THUIIOBBIE TECTOBBIE 3AJIAHUA JJIAA ITPOBEPKU YPOBHSA
COPOPMUPOBAHHOCTHU KOMIIETEHIINA

Paznen 1. BBeeHue B HCKYCCTBEHHbII MHTEJJIEKT M OCHOBHbIE METObI
MAIIMHHOTO 00y4YeHUs ISl pad0ThI ¢ TAOJUYHBIMH JAHHBIMHU

1. Kro B 50-¢ rompt XX Beka co031all MaTeMaTHYECKYIO MOJIEIb
(YHKIIMOHUPOBAHUS CETEH HEPB- HBIX KJIETOK KHBOTO OpraHu3Ma?
a) Anan TweropuHr
0) ®psuk Po3zeHtOnaTT
B) UBan IlaBnoB
r) bunn leiitc
2. YacTtp METOJOB HWCKYCCTBEHHOTO  HWHTEJUICKTa, O3HAYaromas
U3BJICUCHUE 3HAHUM U3 JTAHHBIX:
a) Data Science
0) CraTtucTuka
B) Data Mining
r) Big data
3. Haxatumem Kakux KIaBHII MOXXHO 100aBUTH A4erku B Notebook
Jupyter (Bo3mosxHo 6oJiee 0JTHOTO MPaBUILHOTO OTBETA)?
a)M
0) A
B) Y
r)C
n) B
4,  SI3pIKM IPOrPaMMHUPOBAHWS, KOTOpBIE OTHOCSTCS K
00BEKTHOOPUEHTHPOBAHHOM Mapaaurme (Bo3moxkHo 0osee 0HOTO MPaBUILHOTO
OTBETA):
a) Python
0) Haskell
B) C#
r)C
5. Ko sBnsercs co3maresem s3pika Python?
a) I'Buno Ban Poccym
6) Mapk Llykep6epr
B) [lennuc Putumn
r) Tomac Kypu
6. UYwucro ¢ miaBaromiei Toukoi 0003HaAYAETCS:
a) list
0) bool



B) int
r) float
7. S=list('12345") C momompto ¢dynkiuu list() cozmaercs:
a) MHO>XeCTBO
6) Koprex
B) Criucok
r) CioBapb
8. Kakum OyzaeTt pe3yibTar:

In [1]: |a={1, 2, 3}
a.intersection_update({1, 5})
print(a)

a) {1}

0) (2, 3,5}

B) (1,2, 3,5}

r)(1,1,2,3,5}
9. ®ynknus tuple() npuMeHseTCs A

a) OUHCTKH KOpTEkKa

0) OuncTKa CrucKa

B) Co31anHusl mycTOro KOpTexka

r) JloGaBiieHust s35ieMeHTa B KOHEIl CITMCKa

10. Kakoe HazHaueHune QyHKIMN cCOOpaHHBIX B MoayIe random?
a) O0paboTKa CTAaTUCTUYECKUX JTAHHBIX

0) MareMaTtuyeckue pacyeTsbl

B) PaboTa ¢ 6a3aMu TaHHBIX

r) ['enepanus cirydaifHbIX Yncen

11. Kako#t maccwB ObUI Cr€HEPUPOBAH MPH BBIMOJHEHUH WHCTPYKIIMH

data=np.linspace(10, 18, 5)?

a)[10.,12., 14., 16., 18.]

0)[10., 15.]

B) [10., 18., 5]

r) [10, 15]

12. bein co3maH AByMepHBIH MaccuB mas. Kakod pesymbrar OyaeT

BBIBEJICH B KOHCOJIb IPU BbI- MOJTHEHUU MHCTPYKIMHK print(mas[3, 3]):

mas=np.array([[-8, 3, 10],
[10, 2, @],
[7, 17, 4]])

print(mas[3, 3])

a) 4

6)-8

B) 0

r) byner BoiBenena ommodka



13. bwin co3man aByMmepHbli MaccuB mas. Kakol pesynbrar OyaeT
BBIBEJICH B KOHCOJIb TP BbI OJIHEHUW MHCTPYKIMH print(mas[3, 3]):

mas=np.array([[-8,
10,
7, A
)

—ir—

print(mas[3, 3

a) -8

0) Byner BriBeieHa OMIMOKa

B) 0

r)4

14. IllaxMaTHBIH CYIIEPKOMITBIOTEDP, KOTOPBIM BBIMTPA MaTd y YeMITHOHA
mupa no maxmaram ['appu Kacnaposa:

a) AlphaGo

0) dyraky

B) Deep Blue

r) JlomoHOCOB-2

15. C momormipi0 Kakoro CHMBOJIA MOYKHO CO37aTh 3aroJIOBOK Ha SI3BIKE
pa3merku Markdown?

a)*

0) #

B) %

r &

16. Kaxkue Tern UCIonb3yIOTCS IS CO3/IaHUs JKUPHOTO MprudTa Ha S3BIKE
pasmetrkn HTML?

a) <I>...</I>

6) <P>...</P>

B) <SUB>...</SUB>

r) <B>...</B>

17. Kakoii cMMBOJ HCHOJB3yeTcs s Habopa (GOpMyJabl ¢ ITOMOIIBIO
LaTeX B Notebook Jupyter?

a)$

0) %

B) //

r) &

18. Kaxkue BapuaHThl IMEH MEPEMEHHBIX 10mycTUMbI B Python?
a) x1

0) k&

B) main

r) 1x

1) new_TepeMeHHast



19. C nomompio KakoW ornepanuu HaJl ABYMsI LEIbIMH YWCIAMU MOKHO
MOJIYYUTh OCTATOK
a) %
0)/
B) //
r) *
20. IlycTe mepeMeHHOW a MPHUCBOEHO 3HaueHue 5, T. €. a = 5. Kakwue
oriepaluu BO3MOXKHbBI?
a) at+=1
0) a/*=3
B) a=a+1l
r) all=2
21. Jns gero mpuMensieTcst GyHKIHs inpoot()?
a) Jlna onpeieneHus TUIa TaHHbIX
0) Jlns1 Bo3BeieHUsI Ynclia B CTEIICHb
B) /1711 BRIBO/IA TAHHBIX B KOHCOJIb
r) [l1st BBO/Ia TAaHHBIX C KJIABUATYPHI
22. Kakue omepaTopbl HUCIOJB3YIOTCS I PEAM3alUU  ITUKIUYECKUX
aNrOpUTMOB?
a) for
0) while
B) elif
r) switch
23. C=(1,2,3,4,5). Bo3M0XHO 711 B JAHHOM KOPTEXKE 3aMCHUTH 5 Ha 67
a) Her
0) Ja

Pazgea 2. Cucremsl ri1y00KOro o0y4eHus

1. B mMammHHOM O00y4eHHH JaHHBIC JACIIATCS Ha:

a) O0yuaronyro u o0y4aeMyro BBIOOPKY

0) bonpinyto u manyio

B) OCHOBHYIO U HEOCHOBHYIO

r) OOy4aroIyo 1 TECTOBYIO BHIOOPKY

2. Kak wnaspiBaeTcs Meroa moiydeHuss KOI(P(OUIIMEHTOB ypaBHEHUS
perpeccuu, Ipxu KOTOPOM MHHUMHU3HPYIOTCS KBaAPAThI OIMTHOOK?

a) MeToa MaKCHMaJTbHOTO TIPaBAOIIOA00MS

0) Metox MUHUMH3AIIUN CPETHEH KBAIPATHUECKOU OITMOKHN

B) MeTo MUHUMU3AIUU MOAYJIEH OITHOOK

r) MeToa HauMEHBIINX KBAJpaTOB



3. B HelpoHHOW ceTU BBIYUCIUTENbHAS €AMHHIA, KOTOpas MOJTy4yaeT
uH(popMaIuIo, MPOU3BOAUT HaJ HEW MNPOCThIE BBIYMCICHUS W TEpPEAacT ee
TANTBIIIE:

a) 'pagueHt

0) Helipon

B) AKCOH

r) Cunarc

4. Kakoil  anropuTM = HCHOOJB3YeTCS B METOAE€  0OpaTHOro
pacnpocTpaHeHus OMMOOK JIsl MTOMCKa MUHUMYyMa?

a) Meroz nuxotoMuu

0) Anroputm JleiikcTphl

B) MeTo/1 HAMMEHBIIIMX KBAJIpaTOB

r) 'panueHTHBIN ciyCcK

5. Kak Ha3pIBaeTcs o7HA UTEpaIs B MPOIecce 00yUSHUS, BKITFOYAIOIIas
MPEABIBICHUE BCEX TPUMEPOB U3 00YYAIOIIETO MHOXKECTBA?

a) Dnoxa

0) Ilaker

B) Cet

r) Munumnaker

6. UroObl MOIKIIOYUTH OHOIMOTEKY HEOOXOIWMO HCIOJIb30BATh
KITFOUEBOE CJIOBO:

a) import

0) is

B) from

r) install

7. ns co3manusi PyHKIIMU UCTIONIB3YETCS KITFOYEBOE CIIOBO

a) func

0) lambda

B) class

r) def

8. Kakoii MeToa UCTIONB3YETCS TP CO3IaHUU CIIOBAPS?

a) dict()

0) tupe()

B) list()

r) set()

9. Kakyro onepatiito MOKHO BBITIOJIHUTH C TIOMOIIBbIO MeTo/1a union()?

a) CuMmeTpu4Hasi pa3HOCTh

0) O0benuHeHNE

B) [lepeceuenue

r) JononHenue



10. Kaks dyHKIMsS U3 OMOIMOTEKH NUMPY CIYXKUT JJIsI YMHOKEHHUSI IBYX
Matpuir?

a) det()

0) dot()

B) len()

r) mult()

11. Kakoil Tun naHHBIX B OuONMOTEeKe pandas mpeacTaBisieT coOoi
MPOUH/IEKCUPOBAHHBI MHOT'O MEPHBI MacCUB?

a) DataFrame

0) list

B) Series

r) Array

12. Kakue Qynkmmuu u3 6ubnauorexku matplotlib ciyxar mist moctpoeHus
rpaduka

a) figure()

0) hist()

B) plot()

r) func()

13. Jlns gero coyxut Qyukmus head n3 6ubnmorexu pandas?

a) JIns mojcyeTa yucia cTojI00B U CTPOK TaOIUIIBI

0) Jlnst BbIBOJIA JTFOOBIX MATH CTPOK TAOIHIIBI

B) JIJ1s BBIBOJIA TIOCTICHUX IISITH CTPOK TAOJIAIIBI

r) 17151 BBIBOJT IEPBBIX MSATH CTPOK TAOIHUIIBI

14. C nomoupto kakod (yHkuu u3 Oubnrorekun matplotlib MoxHO
COXpaHUTh PUCYHOK C Tpadu kom?

a) save()

6) fig)

B) show()

r) savefig()

15. B  kakom [uama3oHe 3HAuYe€HUM uU3MeHsAeTcs K03 UIIUEHT
JieTepMUHAIUN?

a) [-1; 1]

0) [0, 1]

B) [0, +o0]

r) [o0; +o0]

16. Kakue mokaszaTenu MCHOJB3YIOTCS ISl OLIEHKH KauyecTBa JIMHEHHOU
Monaenn?

a) Koadduutient nerepmunaiium

0) Koaddumuent aucroit perpeccun

B) Root Mean Squared Error



r) Mean Absolute Error

17. Kakue 3Ha4eHUS MOXKET IPUHUMATH KOO PUITMEHT Koppensiuu?

a) 1,2

0) 0,9

B) 0

18. bubnuoTteka, KOTOpas MpeaHa3HaueHa JJsl MAIIMHHOTO O0YYEeHHUS:

a) random

0) sklearn

B) pandas

r') numpy

19. C nmnomomipl0 KakuWx TOKa3aTesled MOKHO BBISIBUTH HaJIHune
B3aMMOCBSI3M MEX]y IBYMs CITy4ail HBIMU BeTUUMHAMU?

a) ucnepcus

0) Koadpuument xoppensiuun

B) KoBapuanus

r) CpenHee KBaApaTUIECKOE OTKIOHEHHUE

20. BwiOepute BepHble yTBepxkaeHuss (Bo3moxkno OGosiee ojHOTO
IPABUJIBHOTO OTBETA):

a) Ilepuentpon Po3enbsarra — 370 npuMep HEHPOHHOM CETH C YUUTEIEM

0) HelipoHHble c€TH MOXKHO IPUMEHATDH TOJIBKO JJIs PELIEHUs 3a7a4
IPOTHO3UPOBAHMUSL.

B) HelipoHsl coeauHSIOTCS CUHANCaMU TOJIBKO C TEMU HEWpPOHAMH,

KOTOpBIE€ HAXOASATCS B OJHOM CJI0€

r) Bec cunanca — 310 uncio B quanasone [—1; +1]

21. Kakwue Turbl HEHpOHOB MOTYT OBITh B nieprienTpone Pozenbnarra?

a) HopmupoBanHbie

0) OTKpbITHIE

B) BxoaHbie

r) CKpBITBIE

22. Kakue QyHKIMH U3 IEPEUUCICHHBIX HUKE MPUMEHSIIOTCS B Ka4eCTBE
GyHKIMNA aKTUBAIMK B HEHPOHHBIX CETsIX?

a) Curmouia

0) Curaym

B) Jlorapudmudeckas GyHKius

r) DKCIIOHEHTA

1) [TonrHOM BTOpPOM CTETIEHU

23. Kakas Oubnuoreka wucnonb3dyercs s pabOThl C HEHPOHHBIMU
ceramu’?

a) keras

0) numpy



B) matplotlib

r) seaborn

24. Kakoil mokaszaTeslb UCHOJB3YETCs JIJIsl OLEHKHA KauyecTBa HEMPOHHOMN
CEeTH B 3ajJiaye KiaccupuKaim?

a) Root Mean Squared Error

0) Koappuruent nerepmunanym

B) accuracy

r) Mean Squared Error

2.2.2. KonTponb 3HaHU# 10 pazfeny 3 IUCHUIUITMHBI IPOBOAUTCS B hopMe
YCTHOTO OITpoca.

Kpurtepumn onieHkwu.

Ouyenka «OomauuHo» CTaBUTCS, €CIIU 00yUYarOITUNCS:

1) mMOJNHO M apryMEHTHPOBAHO OTBEYAET IO COACPIKAHUIO BOMPOCA;

2) oOHapyXHBaeT TNOHMMAaHUE MaTepHayia, MOXXET OOOCHOBaTb CBOHU
CYXKIEHUS, TPUMEHUTh 3HAHUS Ha MTPAKTHUKE, PUBECTH HEOOXOIUMBIC IPUMEPHI;

3) wu3naraeT MaTepUall MOCICIOBATEIBHO U TPABUIBHO, C COOJIIOICHHEM
HUCTOPUYECKON U XPOHOJOTHUUECKOHN MOCIEI0BaTEILHOCTH.

Ouyenka «xopouwio» — CTaBUTCS, €CIM OOYYarONIUICS JaeT OTBET,
YIOBJIETBOPSIIONIMN TEM >K€ TPEOOBAHUSAM, YTO U JUISl OIEHKU «OTIUYHOY», HO
JIOMyCKaeT OJIHY-/IBE OIIMOKHU, KOTOPHIE CaM K€ HUCIIPABJISET.

Ouyenka «y0oeiemeopumenbHo» — CTaBUTCSA, €CIM OO0yYaroIuics
OOHapyXUBaeT 3HAHUE W MOHUMAHUE OCHOBHBIX IMOJOXKCHUN NAHHOTO 3aJlaHMs,
HO:

1) wu3maraer Marepual HEMOJHO W  JONYCKaeT HETOYHOCTH B
onpeieSICHUH MOHITUN Uiu (GOPMYJIMPOBKE MTPABUIL

2) He yMeeT AOCTAaTOYHO MIYyOOKO M JI0Ka3aTelbHO O00OCHOBaTh CBOU
CY>KJIEHUS U TIPUBECTU CBOU TIPUMEDHI;

3) wu3maraeT MaTepuas HEMOCIeI0BATSIbHO U JOITYCKAET OIITHOKH.

THUITOBBIE BOITPOCHI JJIs1 IPOBEPKH YPOBHSA
COOPMUPOBAHHOCTHU KOMIIETEHIINUN

Koumponupyemuwie pazoenvt | Bonpocwl 0712 no02omosKku K uHOUBUOYATIbHOMY
(memwt) oucuyuniunvl YCHIHOMY ORPOCY RO MemMam OUCUUNTUHDBL

Paznen 3. OOydenue ¢ moAKperIiCHuEM

Tema 3.1. IlonsTua arenra, 1. IlonsiTus: areHr, cpena, COCTOSTHUE,
Cpellbl, COCTOSIHUSA, IEUCTBUN U NeHCTBYE, HArpaJIa.
Harpa/pl. @yHKIMs HEHHOCTH 2. OyHKIUS IEHHOCTH COCTOSHHSL.

coctosiHus (Value function) u




(Qfuntion).
IIOMOIIIBO MaKCUMU3aIllN

Q-o0yueHue.

['my6okoe obyueHue ¢
noakperienuem. Deep Q-
Networks, Actor-critic.

GyHKIIHS Ka4ecTBa ICUCTBUS

OnTuMu3zanus CTpaTeruu ¢

(GyHKIUH 1IEHHOCTHU U Ka4eCcTBa.

w

. OyHKIMS Ka4eCcTBA JEHUCTBUS.
. OntuMu3anus CTpaTeruy ¢ NOMOILBIO

D

MaKCUMH3aIuK QyHKIMNA ICHHOCTH U
Ka4ecTBa.
. Q-o0yueHue.
. 'myOokoe 00y4eHue ¢ MOAKPEILICHUEM.
. Cetn Deep Q-Networks.
. ACUHXPOHHBIH alropuT™ Actor-Critic.

o N O O1

THUITIOBBIE BOITPOCHI JJIAA CAMOITIOATI'OTOBKHA
JJISA ITPOBEPKH YPOBHSA COOPMUPOBAHHOCTHU KOMIIETEHIIMHN

Konmponupyemwie
pazoenvt (memut)
OUCUUNIUHDL

Bonpocwt 01 noozomoeku K uHOUGUOYATbHOMY
YCHIHOMY OnpPOCY O Mmemam OUCUUNIUHDL

Paznien 1. BBenenue B MICKYyCCTBEHHBIN MHTEIUIEKT K OCHOBHBIE METO/IbI
MaIIMHHOTO O0YyYeHUs JIJIs1 paOOTHI ¢ TAOTMYHBIMH JTAHHBIMHU

Tema 1.1.

OCHOBHBIE 337141 CUCTEM
UCKYCCTBEHHOTO
HWHTEJUICKTA.
Knaccudukanus,
KJIacTepHU3aIlus,
perpeccus. Turbl
MAITUHHOTO OOYUYEHHUS: C
yuurtesneM, 6e3 yuuTes, C
JaCTUIHBIM
PUBJICUCHUEM YUHUTEIIA,
oOyueHue ¢
MOJIKPETIIICHUEM.
Kiaccudukanus Ha
MpUMeEpPEe aIrOpuTMa
kOmmxaimmx coceneit
(kNN). MeTpuku OlieHKH
KJ1accu(UKaMu: MOJHOTA,
touHocTth, F1, ROC, AUC.
Banmupanmonnas u
TECTOBasi BHIOOPKA.
Kpocc-panmuumanus. PaGota
C KaTeropyuaabHbIMH

1. OcHoBHBIE 3aJa4l CHUCTEM HCKYCCTBEHHOTO
WHTEJUICKTA.

2. Kunaccuduxkanus, kraactepuszaiusi, perpeccus.
Tunel MamuHHOTO OOy4YeHHUs: C y4uTenem, O0e3
YUHUTENSA, C YaCTUYHBIM TPUBJICUYCHHEM YUUTEIS,
o0y4eHue ¢ MOJKPEIUICHUEM.

3. Knmaccudpukanuss Ha mnpumepe anropurma k-
ommxainmmx coceaeit (KNN).

4. Perpeccusa. Merpuku oueHnku perpeccun: MSE,
MAE, R? — k09 }HIMEHT AeTepMHAHALIHH.

5. Jluneitnas
perpeccusi.
6. IlepeoOydyenwe wu perynspu3anus,
perpeccust, LASSO, Elastic Net.

7. Jluneiinpie Moaenmu A KjIaccHUKaIuM.
[TepuenTpoH, JIOTUCTUYECKAsI perpeccus,
MOJIHOCBS3HBIE HEUPOHHBIE CETH, CTOXACTUYECKUU
TPaJMEHTHBIN CIYCK M 0OpaTHOE paclpoCTpaHEHHUE
rpajreHTa.

8. Perymspuzanus
KJ1acCU(DUKAITUUN.
9. Knacrepusanus. k-means, k-means++,

perpeccus, MOJIMHOMHUATbHAS

rpeOHeBast

JIMHEUHBIX MOJEeJIeH




MIPU3HAKaMHU.

Tema 1.2.

Perpeccusi. Metpuku
orieHkH perpeccun: MSE,
MAE, R*ko3¢dumenT
JIeTepMUHALINU. JIMHEHas
perpeccus,
NOJIMHOMHAJIbHAS
perpeccusi. [lepeobyuenue
U peryispuzanus,
rpeOHeBast perpeccus,
LASSO, Elastic Net.
JIuHenHbIle MOIEeNH IS
KJIaCCU(UKAIIUH.
[lepuentpom,
JIOTUCTUYECKAs pETPECCHs,
ITOJTHOCBSI3HBIE HEMPOHHBIE
CETH, CTOXaCTUYCCKUM
IPaIMEHTHBIN CIIyCK U
oOpatHoe
pacrnpocTpaHeHue
rpaauenTa. Perynsapuzanus
JIMHEWHBIX MOJIEJIEN
KJ1accu(pUKaIuum.

Tema 1.3.
Kiactepu3zanums. k-means,
k-means++, DBSCAN,
araoMepaTUBHAs
KJactepusanus. Metpuku
OLICHKH KJIaCTEepU3aLINH.

Tema 1.4.

AJITOPUTMBI, OCHOBAHHBIE
Ha PUMEHECHUU
peLIaoIINX JEPEBLEB.
Kpurepun pasnenenns
y371a: UHGOPMaIMOHHBIN
BBIUTPBIL, KPUTEPUI
JlxuaN. AHCAMOIH
pelIaIINX JEPEBLEB:
CIIy4alHBIU JIEC,
rpaJiMeHTHBIN OYCTHUHT.

DBSCAN, arnomeparuBHas KJacTepH3alusl.

10. MeTpuKH OIIEHKH KJIacTepH3aIliu.

11. AnropuTmbl, OCHOBaHHBIE HA IPUMEHEHUU
PEIIAIONINX IEPEBHEB.

12. Kputepuu pazneneHus y3ia: HHGOpPMaIlMOHHBIN
BBIMTPBILI, KpUTepu /[)KnHu.

13. ArcamOau perraromux 1epeBbeB: CIIyYaHbIN
Jec, TPaJUeHTHbII OyCTHHT.

14. Metox onopHbIX BeKTOpOB. [Ipsmas u oOpatHas
3ajayqa.

15. Onpenenenre oNOPHBIX BEKTOPOB. S 1epHBIN
TPIOK.




Metoa OnopHBIX BEKTOPOB.
[Ipsimas u obpaTHas
3agada. OnpeneneHue
ONIOPHBIX BEKTOPOB.
SlnepHbId TPIOK.

Paznen 2. Cuctemsl riry00KOT0 00y4YeHUs

Tewmsr 2.1.

Hewpounnsie cetu.
OYHKINY OMIUOKU
HEUPOHHBIX CETEU U
oOy4eHHEe C MOMOIIbIO
oOpaTHOTO
pacupocTpaHeHUs
rpanuenTa. [lonsitue 6314ya
Y JTIOXMU.

Tewma 2.2. Pabora ¢
M300paXKEHUSIMU C
MTOMOIIbIO HEMPOHHBIX
cereil. CBEpTOUHBIE
HEUPOHHBIE CETH.
Onepannu CBEPTOK, max-
pooling.

[TonynsipHBbIE apXUTEKTYPhI
CBEPTOYHBIX HEUPOHHBIX
cerei: AlexNet, VGG,
Inception

(GoogLeNet), ResNet.
TpancdepHoe odyueHue.

Tema 2.3. O6paboTtka
TekcToB. PaboTa ¢
€CTEeCTBEHHBIM

SI3LIKOM C TTOMOIIBIO
HEUPOHHBIX CETEH.
BektopHbie
MPEACTABICHUS JIS
TexcTa: word2vec,
skipgram, CBOW, fasttext.
PexyppeHTHBIE HEHPOHHBIE
cetu, LSTM, GRU.
Tpancdopmepsl,

BERT, GPT.

1. Heliponnslie cetu. DyHKIMN OIIMOKA
HEUPOHHBIX CETEH.

2. O0y4eHue ¢ MOMOIIbIO 00PaTHOTO
pacrpocTpaHeHus FPaJIueHTA.

3. [lonsaTue 63T9a U AMOXH.

4. Pabota ¢ n300paKEHUAMH C TIOMOIIBIO
HEUPOHHBIX CETEH.

5. CBepTOUYHBIE HEUPOHHBIE CETH.

6. Oneparnuu cBepTOK, max-pooling.

7. [lonynspHbIe apXUTEKTYPbl CBEPTOYHBIX
HeliponHbix ceteil: AlexNet, VGG, Inception
(GoogLeNet), ResNet.

8. TpancdepHoe oOyueHue.

9. O6paboTka TekcToB. PaboTa ¢ ecTecTBEeHHBIM
A3BIKOM C ITOMOIIBbI0 HEUPOHHBIX CETEH.

10. BekrtopHble npeACcTaBIeHUs AJIs TEKCTA!
word2vec, skipgram, CBOW, fasttext.
Pexyppentnsie Heliponnsie cetn, LSTM, GRU.

11. Tpancpopmepsr, BERT, GPT.




Paznen 3. OOydeHue ¢ nmogkperieHueM

Tewma 3.1. [lonsaTus
areHTa, Cpe/ibl, COCTOSIHUA,
JICICTBUN U HArpaJibl.
OyHKIMS IIEHHOCTH
coctostHus (Value
function) u ¢pyHKIUSA
KadecTBa JCHCTBUS
(Qfuntion).

OnTumu3anus cTpaTeruu
C TTIOMOIIIBIO
MaKCUMM3alUK (QyHKITHI
IIEHHOCTH U KayecTBa.
QoOyueHnue.

['my6okoe obydeHue ¢
noakperuieHuem. Deep Q-
Networks, Actor-critic.

1. MapkoBckue ciiy4yaitHbI€ MPOIIECCHI.
2. Ilertu Mapxkoga.

3. YpaBuenue bennmana.

4. AnropuTMBbI I1yOOKOr0o 0Oy4YeHUs ¢
MOIKPETUICHUEM.

5. Q — anropuT™Mbl 00y4YEHUS.

2.3. PexkomeHgauuu N0 OLEHMBAHMI) PAa3HOYPOBHEBBIX 3aJaHMU
o0yyarimmxcs
MaxkcumMasbHOe
. Kpurepuu
KOJIN4eCTBO 0a/1J10B
BricTaBisierca 00ydaromeMycs: €y BBIIOJIHEHBI BCE
0 MYHKTHI pabOThl CaMOCTOSITENIbHO, 0€3 OIMOO0K, eciu
TIUYHO .
npeyIokKeH 00siee palMOHABHBIN aITOPUTM PELICHUS
3a/1ay.
BricTaBnsiercs oOydaronemMycs: eciiu caMOCTOSITENIbHO
% BBINIOJIHEHBI ~ BC€ IMYHKTBl paOOThl, JOMYIICHBI
OpOI1I0
P HE3HAYUTENbHbIE OLIMOKH, €Clii MpensiokeH Ooee
paloHaIbHBIN AJITOPUTM PELICHUS 3a/1auH.
BricTaBnsiercs oOyuaromemMycs: eciii CaMOCTOSITEIIbHO
Y 10BJIETBOPUTENBHO (UM ¢ TIOMOLIBIO TMPENOJABaTENsI) BBIIOJHEHBI BCE
MYHKTHI pabOThl, IOMYILIEHbI TPyOble OIIMOKH.
BricTaBnsiercs oOydaromeMycsi: €Clii C TOMOIIBIO
HeynoBneTBOpUTENbHO | IpenoaBaTessi BBIIOJHEHbI HE BCE MYHKTBI padOTHI,
JOTMYIIEHBI TPYOBIE OITHOKH.

* [Ipencrapieno B Tabmure 2.1.




3AJAHMSA JJIA ITPOBEPKHX YPOBHA COOPMUPOBAHHOCTHU
KOMIIETEHIIMHN

Paznen 1. BBegeHue B HCKYCCTBEHHbII MHTEJJIEKT M OCHOBHbIE METObI
MAIIMHHOTO 00y4YeHusl I Pa00Thl ¢ TAOJIMYHBIMU JAHHBIMU

Bapuant 1. B Tabnurie nmpuBeaeHs! JaHHBIE 0 KBapTHpax 1Mo Bonrorpaackoi
o0nactu

Llena, ThIC. PYO. Ilnowans, M° | JKutast mwiomans, M-
2300 442 27,2
2700 61 33
2900 S7 24
4350 68 39,2
2190 52 34
2150 36 18
1980 47 31,7

Ha ocHOBe pmaHHOI TaOJIUIIBI

Co3JaTb CJI0OBapb,

KOTOPBIM  3aTeM

npeoOpazoBatk B DataFrame. HaiiTu mMakcumalibHbIe 3HAYEHUSI MO KaXKIOMY

MOKAa3aTelll0, CPpeAHee U MEIUAHHOE 3HaueHHe Iomaad. OnpeneauTh Yucio
2

KBapTHUP, Y KOTOPHIX IUIONIa/1b OoJibiie 50 M”.

[TocTpouth rpauk 3aBUCUMOCTH CTOMMOCTH KBAapTUPBI OT IUIOMIAIA
KBapTHUPBL.

Bapuantr 2. B Tabnuue npuBeIeHb JaHHbIE O KBapTUpax IO

Bonrorpanckoii o6mactu

Ilena, ToIC. PYO. IImomane, M’ Kunas miomanm, M
2300 44,2 27,2
2700 61 33
2900 57 24
4350 68 39,2
2190 52 34
2150 36 18
1980 a7 31,7

Ha ocHOoBe maHHOW TaOIHIIBI

CO3/1aTh  CIIOBaphb,

KOTOPBIA  3aTEM

npeodpazoBath B DataFrame. HaliTu MuHUManbHBIE 3HAUEHUS IO KaXIOMY

MOKA3aTeNio, CpeHee W MEIMAaHHOE 3HadyeHue Iuiomand. OnpenenuTs YUciIo
2

KBapTHUP, Y KOTOPBIX Kujas Miomaabs Mmenbiine 40 m°.



[TocTpouth rpaduk 3aBUCUMOCTH CTOMMOCTH KBApTUPBI OT IUIOIIAIU
KBapTHUPHI.

Bapuant 3. B Tabmuie mnpuBeneHb JaHHBIE O KBapTHpax II0
Bonrorpasnckoii obmactu

Ilena, Toic. py6. | Ilnomans, M° | Kumast miomans, M°
2300 442 21,2
2700 61 33
2900 of 24
4350 68 39,2
2190 52 34
2150 36 18
1980 47 31,7

Ha ocHoBe pmaHHOW TaOauubpl co3AaTh CJOBapb, KOTOPBIA 3aTeM
npeodpaszosath B DataFrame.

HailTu MuHHManbpHBIC 3HAYEHUS MO KAKIOMY MOKA3aTENI0, CPEIHEE U
MEJIMaHHOE 3HAYEHUS KWION mtormaan. OnpeaeuTh YUCIO KBAPTUP, Y KOTOPBIX
IIEHA HE MPEBBIMIACT 2 MJIH. PYO.

[Toctpouth rpaduk 3aBUCUMOCTH CTOMMOCTH KBapTHUPbl OT JKHJIOU
TJIOIAI KBAPTUPHI.

Paszpnesa 2. Cucremsl riiy0oKoro o0y4eHust

3amanue 1. [lopcuuraiite pe3ynbTaT HEWPOHHOW CETH, U300paKEHHOW Ha
PUCYHKE, UCTIOJIb3Ys (DYHKITUIO CUTMOMU/I, U €€ OIIMOKY, ucroyib3yst MSE.
. 2 . 2 . 2
(ll - al) + (lz - az) +t (ln - an)
n

MSE =

1
fsigmoid (x) = m'f\sigmoid (x) = fsigmoid (x)-(1- fsigmoid (%))

I[aHHBIe: I]_:l, |2=0, W1=0,45, W2:O,78 ,W3:'0,12 ,W4:0,13 ,W5:1,5 ,W6:'2,3.
Pemnth mocraBieHHYIO 3a7ady MO CIEAYIONIMM HadaJbHBIM JaHHbIM: [1;=1,
1,=0, w; = W; XN, rae N — HOMEp MO CIUCKY B KypHaJe.



Paznen 3. O0ydeHue ¢ nogKpenieHueM

3amanue 2. Mcnone3ys anroputm Q-oOydeHus pa3paboTarh ONTHUMAIBHYIO
MOJINTUKY (CTPATErwi0 BHIOOpA JEUCTBHS) JJII MAKCHMH3AlUA BO3HATPAKICHUS B
cpene Frozen Lake.

BOITPOCHI K 3AUYETY 110 PA3JIEJIAM (TEMAM) INCHUIIJIMHbI

W cKkyccTBEHHBIN MHTEIUIEKT: TIOHSTHE, BUJIBI, HCTOPHUS PA3BUTHA.

Cdeprl mprMEHEHNS UCKYCCTBEHHOTO MHTEIJICKTA.

OCHOBHBIE 33]a41 CUCTEM HCKYCCTBEHHOTO MHTEJIJIEKTA.

AJTOPUTMBI HCKYCCTBEHHOTO MHTEIIEKTA.

MeTtob! Kilaccu(uKaluy U KilacTepu3aluu: cnennduka 1 o0COOEHHOCTH.

ook owdE

Hcnonb30BaHne perpeccuu B MalIMHHOM OOY4YEeHUH.

/. Tunel MammHHOTO OOYYEHUS: C yduTeaeM, 0e3 yuyuTess, ¢ YaCTUYHBIM
MIPUBJICUCHUEM YUUTEINS, 00yUeHNE C TIOIKPETLICHUEM.

8. Kiaccudukanus ¢ ucmnonap3oBaHueM airoputMa k-Ommkaimmx cocenei
(KNN).

9. MeTtpuku OIeHKH Kiaccu(pUKaIuu: mojaHoTa, Tounocts, F1, ROC, AUC.

10. BasmmmanyoHHas ¥ TeCTOBasi BHIOOPKH B MalIMHHOM 00ydeHuu. Kpocc-
BaJTUAITH.

11. PaGora ¢ kareropuaabHbIMHU PU3HAKAMH.

12. BaitecoBckmii kinaccudukatop. Onenka npuszHakos (Gaussian, Bernoulli,
Multinomial). EM anroputwm.

13. Kimacrepuzarus. kMeans, kMeans++, MeanShift, DBSCAN.

14. Aucamb6iu. Soft and Hard Voting. Bagging. Ciydaitnslii jiec.
15. Metpuuecknii knaccudukaropsl. KNN. WKNN.
16. JIuneiinas perpeccus. LASSO, LARS. CART.



17. llepeBbst  pemienuii.  MHpopmarmoHHbiii  BeIMTphINL.  OmuOka
KJaccudukanuu, SHTponus, kpurepuit Jpxunau. [IpyHuHr.

18. I'noGanpubiii mouck. Coywalnbeii nouck. Grid search. CnydaitHoe
onyxnanue. baiilecoBckasi onTUMM3ALIUSL.

19. Jluneitnass perpeccusi. [lommHOMmManwHas perpeccusi. ['peOHeBas
perpeccus.

20. Perpeccust. Metpuku ouenku perpeccun: MSE, MAE, R2 -
ko2 PUITMEHT TeTepMUHAIINN.

21. TlepeoOyuenue u peryispusaius, rpednesas perpeccus, LASSO, Elastic
Net.

22. TlepuenTpoH, TOTUCTHYECKASI PETPECCHSL.
23. TlonHOCBS3HBIC HEHPOHHBIE CETH.

24. CToXacTUYECKU TpaJMeHTHBIA CIYCK U OOpaTHOE pachpOCTpaHEHHE
rpajueHTa.

25. Perynsipuzaiusi TMHEWHBIX MOJIENIEH KiIacCU(UKAIINH.
26. AdaBoost. I'pagrieHTHBIN OYCTHHT PEIIAIONINX JICPEBBEB.
27. Knactepuzanusa. Agglomerative Clustering. MeTpuku KiiacTepu3aiyi.

28. Onenka kinaccudukaruu. DddexktuBHOCTh M0 [lapero. Precision-Recall
u ROC kpussie. AUC.

29. Heiiponnsie CETH. [lepuentpon Pozenbnarra. Oo6partHoe
pacripocTpaHeHue rpaarueHTa. OyHKIMY akTUBanuu. Softmax.

30. Jlokanpabiii momck. Hill Climb wu ero pasnoBumHoctu. OTXWUT.
['eHeTHYECKUI aJITOPUTM.

31. MeTox onmopHBIX BEKTOPOB. Smpa.





