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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:

AnropuTMHU3aIus U IPOrpaMMHPOBaHNE

MareMaTu4eckuii aHajinu3

Anrebpa

1.3.2. Hucyunauna "Cucmemsl uckyccmeennozo unmennekma' @vicmynaem OROpoU 01 Cle0yioujux
9NIEMEHNO8.

Hpe[[,Z[I/IHJ'IOMHaH IpaKTHUKa

1.4. PE3YJIBTATBI OCBOEHUSA JUCIIMIIJINHBI:

1IKc-6.1: Jlexomnosupyem, ¢hopmanuzyem npoyeccol u 00bekmvl 018 UCNONb308AHUS UHMELIEKMYAIbHbIX
NPOCPAMMHBIX PeuleHul

3HaTh:

YPOBQHL 1 | Tumsr 3aga4 MallliHHOI'O 06y‘ICHI/I${ " IIpUMEHAEMBIE K HUM KJIaCChl aJITOPUTMOB

YpoBeHb 2 | OCHOBHBIC HANPABJICHUS PA3BUTHS UCCIICOBAHUI B 00JIACTH CHCTEM UCKYCCTBEHHOT'O MHTEJICKTA

ypOBeHL 3 TCOPECTUICCKUC OCHOBBI AJITOPUTMOB MAILIMHHOT O 06y‘ICHI/I$I

VYMmeTn:

YPOBQHL 1 |mOAroTOBHUTH MaHHBIE K MCIIOJIH30BAHUIO aJIropurMa MallliHHOT'O O6y‘ICHI/I$[

YpoBeHb 2 | OLICHUBATh KAYECTBO PEIICHHUH CHCTEM MAIMHHOTO 00Yy4eHHS

YPOBQHL 3 AalITUPOBATh AJITOPUTMbBI MAIITUHHOT'O 06yquI/15{ K pEIICHHUIO MTPAKTUYCCKUX 3a1a4

Bnaners:

YpoBenb 1 | MeTOM00THEH Pa3paOOTKH PEIICHUI MAIITMHHOIO O0YYCHHS

ypOBeHL 2 npuMepaM NPAKTUICCKOT0 MPUMCHCHUSA aPXUTCKTYP UCKYCCTBCHHOI'O MHTCIIJICKTA

YpoBenb 3 | MeTogamMu OHJIAMH TECTHPOBAHUS PEIICHUN MAIIMHHOTO O0YUICHUS

B pesynomame oceoenua oucyunaunwvt ""Cucmemvl uckKyccmeennozo unmennekma' ooyuarouwjuiics

3.1|3HaTh:

- METONBl pa3pabOTKh OpPWUTHHAIBHBIX QITOPUTMOB W TPOTPAMMHBIX PEIICHHA C HMCIOJIb30BAHHEM
COBPEMEHHBIX TEXHOJIOTUH;

- IPUHIIMITEI 00YYEHHUS ¥ TPUMEHEHUS HEHPOHHBIX CEeTeH;

- TCOPETUYCCKUE OCHOBEI U aJITOPUTMEIL O6y‘-IeHI/I$I C MMOAKPCIUICHUEM

3.2| Ymerh:

- IPUMEHATH METOABI MAIlTMHHOI'O o6yqu1/1;1, moATroTaBJIMBAaTh JAHHBIC U HHTCPIIPETUPOBATH PE3YJILTATHI,

- HaCTpanBaTh HEOOXOIUMOE OKPYKEHHE ISl paOOTHI C HEHPOHHBIMHU CETSIMU;

- IPAMEHATH U 1000y4aTh NnpeoOydeHHbIe HEHPOHHBIE CETH U3 IOCTYITHBIX OMOIHOTEK;

- BI)I6I/IpaTI> 1 pC€aJIN30BbIBATH AJITOPUTMBI O6y‘IEHI/I$[ C NIOAKPEIINIECHUEM C YUETOM CHGHI/I(bI/IKI/I 3aga4dn

3.3| Baagers:

- HaBbIKaMHU OLCHKU IIPUMCHUMOCTU AJITOPUTMOB, BO3MOXHBIX PHCKOB U HOCJ'ICZ[CTBI/If/i OIHI/IGOK, HaxoauThb
OINITUMAJIBHBIC PECIICHUSA I pa60q1/1x 3aaa4,

- HaBBIKOM FHCIIOJIb30BaHHUS CYIIECTBYIOMIMX ITPOTPAMMHBIX OMOIMOTEK M MOJENeW, CO3JaHMs MPOTPaAMMHBIX
peanm3anuii TIy00KIuX HEHPOHHBIX CETEH;




-BJIaICET HABBIKOM HCIIOJb30BAHUS CYLIECTBYIOIIMX IPOrPaMMHBIX OHONMOTEK M MOZEIeH, CO3maHus
MPOTPaMMHBIX pealn3alrii Ha OCHOBE aITOPUTMOB O0yUYEHUS C MOIKPEIUICHUEM

1.5. ®OPMbI KOHTPOJIA

Texymuii KOHTPOJb YCHEBAaE€MOCTH TIO3BOJSIET OIEHWUTh YPOBEHb C(HOPMHPOBAHHOCTH DIIEMEHTOB
KOMIETCHIMI (3HAaHWW, YMEHHH M NPHOOPETEHHBIX HABBIKOB), KOMIIETEHIMH C TMOCIEAYIOMUM OOBbeINHEHUEM
OIICHOK W TMPOBOAUTCSA B (OpPME: YCTHOTO ONpOca Ha JIEKIHMOHHBIX M CEMHUHAPCKUX/TPAKTHUECKUX —3aHATHIX
(bpoHTaTBHBIA, WHAWBUAYATHHBIA, KOMIUIEKCHBIN), MHUCHMEHHOW MPOBEPKHM (TECTOBBIC 3aaHUs, KOHTPOJHh 3HAHUI
10 pasfeNy, CHTYyallMOHHBIX 3aJaHWi M T.N.), OUEHKA aKTHMBHOCTH Pa0OTHl OOYYalOIIerocs Ha 3aHSATHH, BKIOYAs
3aJaHus AJIs1 CAMOCTOSITEIbHON paboThI.

Hpomeofcymowmﬂ ammecmayus

PesynpraThl TeKyIIero KOHTPOJNS W ITIPOMEKYTOYHOM aTTecTanud (OPMHUPYIOT PEHTHHTOBYIO OICHKY
paboTel cTymeHTa. Pacmpenmenenme OamtoB TmpH  (QOPMHPOBAHWUM PEHTHUHTOBON OIEHKHM pabOTHI  CTyAEHTa
OCYIIECTBIISIETCS. B COOTBETCTBHUH C JCHCTBYIOIIMM JIOKAJFHBIM HOPMATHUBHBIM  aKTOM. I[Io gucHuInHEe
"CucTeMbl HCKyCCTBEHHOTO MHTEIUIEKTa" BHJIOM MPOMEKYTOUHON aTTECTALlMU SIBIISIETCA 3aueT

PA3AEJI 2. COAEPKAHUE JTUCIUIIJIMHbI

2.1. TPYJOEMKOCTHb OCBOEHUA JUCHHUITIMHBI

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

KommuecTBo 4acoB, BBIAENAEMBIX Ha KOHTAKTHYIO pabOTy C TpemnojaBaTelieM M CaMOCTOSITENBbHYIO paboTy
00ydJaromerocs, onpenensieTcss yaeOHbIM TIAHOM.

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 MAIIMHHOI0 00y4eHus A5
PadoThI ¢ TAOTUYHBIMU JAHHBIMH

Tema 1.1. OcHOBHBIE 3a1a4H CUCTEM 5 2 ITKc-6.1 JI1.1J11.2 0
HCKyCCTBEHHOTO MHTeIUIekTa. Kimaccuduranms, JI1.3J12.1
KIACTepH3alus, perpeccus. THITbI MAIIMHHOTO 2.2
o0OydeHus: ¢ yuuresiem, 0e3 yUuTers, ¢ JI2.3J13.1
YaCTHYHBIM IIPUBJICUEHUEM YUHUTENS, 00yIeHNe JI3.2J13.3

¢ noxakperieHueM. Knaccugukanus Ha 0102233
npumepe aaroputMa k-Ommxaimmx coceneit 24

(kNN). MeTpuku OIIeHKH KTacCH(PUKATIH:
nojHora, TouHocTh, F1, ROC, AUC.
Banmupanuonnas u TecroBas Beioopka. Kpocc-
Banuanus. Pabota ¢ kaTeropuaabHbBIMU
npusHakamu. /Jlex/

Tema 1.1. [IpopaboTka yueOHOTO MaTeprana 5 2 [TKc-6.1 JI1.1J11.2 0
nekuuu. [ToaAroToBka K NpakTUYeCKUM JI1.3J12.1
pabdoram /Cp/ J2.2
JI12.3J13.1
JI3.2J13.3
012233
24
Tema 1.1. Metoas! paboTsI ¢ TaONIHUIIaMU B 5 2 TTKc-6.1 JIT.1 JI11.2 0
Python. Arperamus u Bu3yanu3anus JI1.3J12.1
JIaHHbIX. [IpoBeeHre MepBUYHOTO aHAIN3a J2.2
nmaHHbIx. /IIp/ JI2.3J13.1
JI3.2J13.3
012233
24

Tema 1.2. Perpeccus. MeTpuku OlIeHKH 5 2 ITKc-6.1 JIT.1J11.2 0




perpeccun: MSE, MAE, R2 — ko3¢ dunreHT JI1.3J12.1
nerepmuHanyn. JInHeitHas perpeccus, J12.2
MIOJINHOMHUAJIbHAS PETPECCHsl. JI2.3J13.1
[Tepeobyuenne u perynspusamnus, TpeOHeBas JI3.2J13.3
perpeccusi, LASSO, Elastic Net. 2195233
Jluneiinbie MoEIM JUIS KITacCU(UKAIIHH. 24
[lepuenTpon, morucruyeckas
perpeccusi, MOTHOCBSI3HBIE HEHPOHHBIE CETH,
CTOXaCTUYECKHIA IPaJJUEHTHBIN CITyCK U
o0paTHOE paclpocTpaHeHHE TPAJHEHTA.
Perynsapuzanns nuHeRHbIX
Moenei kiaccupukanuuu. /JIex/
Tema 1.2. [IpopaboTka yueOHOTO MaTepraia [TKc-6.1 JI1.1J11.2
nekuuu. [ToaAroToBka K NpakTU4eCKUM JI1.3J12.1
pabdotam /Cp/ J2.2
JI2.3J13.1
JI3.2J13.3
012233
24
Tema 1.2. Mcnonb3oBaHue U cpaBHEHUE TTKc-6.1 JIT.1 JI11.2
anroputMoB Kinaccudukanuu: kNN, JI1.3J12.1
pelaronye AepeBbs U UX aHCaMOIH, J2.2
noructuueckas perpeccus. /I1p/ JI2.3J13.1
JI3.2J13.3
012233
24
Tema 1.3. Knmactepmsamus. k-means, k- ITKc-6.1 JIT.1J11.2
means++, DBSCAN, arnomepatuBHas JI1.3J12.1
KacTepusanus. MeTpuKu OLEHKU J12.2
Knactepuzanyi. /JIex/ JI2.3J13.1
JI3.2J13.3
0102233
24
Tema 1.3. [IpopaboTka yueOHOTO MaTepraa ITKc-6.1 JI1.1J11.2
nexuuu. [IoaroroBka K NpakTU4ECKUM JI1.3J12.1
pabortam /Cp/ J2.2
JI2.3J13.1
JI3.2J13.3
212233
24
Tema 1.3. Ucnonb3oBaHue U OLEHKA ITKc-6.1 JI1.1J11.2
anropuTMoB perpeccun. [londop onTuManbHBIX JI1.3J12.1
napameTpoB perpeccun. /I1p/ J2.2
JI12.3J13.1
JI3.2J13.3
012233
24
Tema 1.4. AnropUT™MBI, OCHOBaHHBIE HA [TKc-6.1 JI1.1J11.2
MIPUMECHEHHH PENIAIONINX IepeBheB. Kputepnun JI1.3J12.1
paszieneHus y3ia: HH(GpOpPMAaIMOHHBIH J2.2
BBIMTPBIL, KpUTEPUH J[KHUHH. J12.3J13.1
AHCcamMO0ITH pemIalonIyX 1epeBbeB: CITyYaiHbIH JI3.2 J13.3
JieC, TPaJMCHTHBIN OYCTHUHT. 213233
Merton onopHbIx BekTopoB. [Ipsimas u oOpaTtHas 24
3amava. OnpeneneHne ONOPHBIX BEKTOPOB.
Snepusiit Tprok. /Jlex/
Tema 1.4. [IpopaboTka yueOHOTO MaTepuana [TKc-6.1 JI1.1J11.2
nexuu. [IoaroToBka K NpakTH4eCKUM JI1.3J12.1
paboram /Cp/ J2.2




J12.3J13.1

JI3.2J13.3
0102233
24
Tema 1.4. OnTUMHU3aIHOHHBIE 3a0aYNA U UX I1Kc-6.1 JI1.1 J11.2
pemrenus. [Togbop runeprnapaMeTpoB JI1.3J12.1
aJropuTMa C MOMOIIBIO METO/IOB J12.2
orrrumuzanuu. /Tp/ JI2.3J13.1
JI3.2J13.3
212233
24
Tema 1.4. [TonroroBka k pyOexHOMY ITKc-6.1 JI1.1J11.2
koHTporo /Cp/ JI.3J12.1
2.2
JI2.3713.1
JI3.2J13.3
012233
24
Pazpnes 2. Cucremsbl I1y00Kkoro o0yueHus
Tema 2.1. HetipoHubie ceTr. OyHKITHH ONTHOKH TTKc-6.1 JIT.1 JI1.2
HEWPOHHBIX CeTeH U 00y4eHHE ¢ JI1.3J12.1
MTOMOILBI0 0OPaTHOTO PACTIPOCTPAHEHUS J12.2
rpaguenta. [lonstue 03T9a u amoxu. /Jlex/ JI2.3713.1
JI3.2J13.3
0102233
24
Tema 2.1. [IpopaboTka yueOHOr0 MaTepraa ITKc-6.1 JIT.1J11.2
nexuuu. [ToaroroBka K NpakTUH4ECKUM JI1.3J12.1
paboram /Cp/ J2.2
JI2.3J13.1
JI3.2J13.3
0122 33
24
Tema 2.1. Knnaccuduxarus n300pakeHuit u ITKc-6.1 JIT.1J11.2
TpaHcdepHoe oOyuenue. /I1p/ JI1.3J12.1
J2.2
JI2.3J13.1
JI3.2 J13.3
212233
24
Tema 2.2. PaGoTa ¢ n300pakeHUsIMU C [TKc-6.1 JI1.1J11.2
TTOMOIITEI0 HEUPOHHEIX ceTeil. CBepTOUHBIC JI1.3J12.1
HelipoHHble ceTu. Onepannu CBepTOK, max- J2.2
pooling. IlonyssipHble apXUTEKTypBI J12.3J13.1
CBEpTOYHBIX HelpoHHBIX cereii: AlexNet, VGG, JI3.2J13.3
Inception (GoogLeNet), ResNet. Tpancdeproe 213233
oOyuenue. /Jlex/ 24
Tema 2.2. [IpopaboTka yueOHOTO MaTeprana [TKc-6.1 JI.1J11.2
nexiuy. [1oaroToBka K mpakTHIeCKuM JI1.3J12.1
paboram /Cp/ J2.2
JI2.3J13.1
JI3.2J13.3
012233

24




Tema 2.2. PaboTa ¢ TekcTaMH ¥ BEKTOPHBIMH TTKc-6.1 JI1.1 JI1.2
npejicTaBIeHUsIMA TekcToB /T1p/ JI1.3J12.1
J2.2
JI2.3J13.1
JI3.2J13.3
0102233
24
Tema 2.3. O6paboTka TekcToB. PaboTa ¢ ITKc-6.1 JIT.1J11.2
€CTECTBEHHBIM SI3bIKOM C ITIOMOILBIO HEUPOHHBIX JI1.3J12.1
ceTell. BekropHble npeAcTaBieHus s TEKCTa: JI2.2
word2vec, skipgram, JI2.3J13.1
CBOW, fasttext. PexyppeHTHbIC HEHpPOHHBIE JI3.2J13.3
cetu, LSTM, GRU. 213233
Tparcdopmepsr, BERT, GPT. /Jlex/ 24
Tema 2.3. [IporpaMMHO-aJITOPUTMUYIECKOE JIT.1J11.2
ocBoeHue matepuana /Ip/ JI1.3J12.1
J2.2
JI2.3J13.1
JI3.2 J13.3
212233
24
Tema 2.3. [lonroroBka k pyOexHOMY [TKc-6.1 JI1.1J11.2
koHTpoITo /Cp/ JI1.3J12.1
2.2
JI2.3713.1
JI3.2J13.3
012233
24
Pazpnes 3. O0yueHue ¢ nogkpenjieHueM
Tema 3.1. [loHsTHS aredTa, Cpembl, COCTOSHHUS, I1Kc-6.1 JI1.1 JI1.2
JeHcTBUi 1 Harpaabl. OyHKIIUS JI1.3J12.1
neHHocTu coctosuus (Value function) u J12.2
(dhynxuuns kagectsa aericteus (Qfuntion). JI2.3J13.1
OnTuMu3aIys CTPaTeruy ¢ IMOMOIIBIO JI3.2 JI3.3
MaKCHUMU3alMK GYHKIUN IIEHHOCTH U KayecTBa. 0102233
Q-o0yuenwne. I mybokoe oOydeHue ¢ 24
nojkperieaneM. Deep Q-Networks, Actor-
critic. /Jlex/
Tema 3.1. [IpopaboTka yueOHOTO MaTeprana ITKc-6.1 JIT.1J11.2
nexiuii. [loaroroBka K 1a00paTOPHEIM JI1.3J12.1
paboram /Cp/ 2.2
JI2.3J13.1
JI3.2J13.3
012233
24
Tema 3.1. [Ipumenenne Q-Networks mis ITKc-6.1 JIT.1J11.2
pelieHus IpoCThiX OKpyxeHuit. /I1p/ JI1.3J12.1
J2.2
JI2.3J13.1
JI3.2J13.3
0102233
24
Tema 3.1. [ToaroToBKa K pyOe)KHOMY ITKc-6.1 JIT.1J11.2
koHTpoto /Cp/ J.3J12.1

2.2




JI2.3J13.1

J3.2J13.3

019233
24

Pasnensr 1-3 /Konc/ 5 2 I1Kc-6.1 JI1.1 J11.2 0
JI1.3J12.1
2.2
J12.3J13.1
J13.2 J13.3
D13233
D4

PA3JIEJI 3. OBPA3OBATEJIBHBIE TEXHOJIOT' T

B mporecce ocBOeHMSI AMCHUILIMHBI HCHOJB3YIOTCS CIEIyrone o0pa3oBaTelbHBIC TEXHOJOTHU: JICKIUH
(JI), mpakruueckue 3ansatus (IIP), maGopatopubie pabotbl (JIP), camoctostenbHas pabota cryaeHToB (CP) mo
BBIITOJTHEHUIO Pa3IMYHBIX BUAOB 3a1aHUM.
1. B mponecce ocBOeHUS AMCLUILIMHBI MCIOJIb3YIOTCS CIEAYIOIUME MHTEPAaKIHBHBIE OOpa30BaTENIbHBIC TEXHOJOTHH:
npoonemuast siekimst (I1J1). JlekimoHHBIM MaTepuall TpEACTaBICH B BHJE Claiij-ipe3eHTanuu B ¢opmare «Power
Point». Jlas HariasimHOCTH WCHIOJNB3YIOTCA MAaTe€pHalbl Pa3IMUHBIX HAayYHBIX M TEXHHUYECKUX HKCIEPHUMEHTOB,
CIPaBOYHBIX MaTEpUalloB, HAy4YHBIX cTaredl T.n. B Xome nekuum mpeaycMoTpeHa oOpaTHas CBs3b CO CTYACHTaMH,
AKTUBU3UPYIOIIUE BOIPOCH], MPOCMOTP M 00CyXAeHHEe BUACOPUIBLMOB. [IpH mMpoBeNeHMH JEKIHMHA HCHOIb3YeTCs
MpoOJIEMHO-OPUEHTHUPOBAHHBIN MEKAUCIUIIMHAPHBIA MOAX0M, MPEANOIaralolliii TBOPUYECKHE BOIPOCHI M CO3AaHHUE
JVCKYyCCHOHHBIX CUTYaIUH.
2. Ilpn n310XEeHNH TEOPETHIECKOTO MaTeprasia UCTIONb3YIOTCS TaKHe METOIBI:
— MOHOJIOTUYECKHIA;
— MOKa3aTeJbHbII;
— IHATOTHYICCKUM;
— DBPUCTUYECKUIL;
— HCCIIEIOBATEIbCKUM;
— MpoOJIEMHOE U3JIOKCHHE.
3. Mcnonp3yroTces ciaenyromye IPUHIUIbBI TUAAKTUKI BBICIIEH IIKOJIBL:
— MOCJIe0BaTENEHOCTh 00yUSHHUS;
— CHCTEMaTH4YHOCTb O0yUYCHHUS;
— IOCTYITHOCTH O0YYeHHS;
— IMIPUHLIUI HAY4YHOCTH;
— IPUHLHXIBI B3aUMOCBSI3U TEOPHH U IIPAKTHKY;
— NPUHLIXI HAIJIAHOCTH U Ap.
B koHIIe KaXKI0# TIEKIUH TPEAYCMOTPEHO BpeMs [UIsi OTBETOB Ha MPOOIeMHBIE BOIPOCHL.
4. CamocrosTenbHass paboTa mpenHa3sHayeHa Uil BHEAYAUTOPHOM  pabOTBl  CTYICHTOB, CBSI3aHHOM C
KOHCIIEKTUPOBAHUEM HCTOYHHUKOB, Y4eOHOro MaTepHaja, U3yUeHHUEM AOIOIHUTENbHON JUTEPaTyphl 110 AMCLUILIIMHE,
MOJITOTOBKOM K TEKyIIEMy M MPOMEXYTOYHOMY KOHTPONIO, a Tarke BBINOJHEHHEM WHAWBHIYaJbHOTO 3aJaHUs B
(hopme IMIIUPUIECKOTO HCCICIOBAHHUS.

PA3JAEJI 4. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHHEYEHHME JUCIIAIIJIMHBbI

4.1. Pekomengyemasi JiuTepatrypa

1. OcHoBHast IMTEpaTypa

ABTOpHI, 3arnaBue WznatenscTBO, rojg

JI1.1 |Kpeseuxuii A. B., OCHOBBI TEXHOJIOTUH UCKYCCTBEHHOT'O MHTEJUIEKTA : Nomkap-Omna :

Poxennosa H.U., yaebHoe nocobue / Teker : anexrponHsIif. - URL: [ToBomkckuit

Hmaros 10.A. https://znanium-ru.rdb.rgub.ru/catalog/product/2133953 TOCYIapCTBEHHBIN

(272 ¢.) TEXHOJIOTUYECKUIA
yHuBepcureT, 2023

JI1.2 | AappeitunkoB A.B., |HWHTemIekryainbable HH)OPMAITMOHHBIE CHCTEMBI 1 Mocksa : UHOPA-M, 2025

AHppeitunkoBa METO/BI HCKYCCTBEHHOT'O MHTEIJIJIeKTa : yueOHUK / Teker :

O.H. anexrpoHHbIi. - URL: https://znanium-

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




ABTOpBHI,

3ariaBue

WsnarenscTBO, IO

J1.3

Crenanos 10.A.,
Brurersxkanmaa
A.B., bypmun JI.H.

CucTeMbl HCKYCCTBEHHOTO HHTEIJIEKTA : yueOHOe
nocobue / Teker : anekrponnsiid. - URL:
https://e.lanbook.com/book/427532 (102 c.)

Kemeporo : KemI'VY, 2024

2. lonoJHUTEIbHAS JUTEPA

Typa

ABTOpBIL, 3ariaBue UsnarenscTBO, TONI
JI2.1 |MarBees M. T., Mopenu 1 METOIbl HCKyCCTBEHHOTO MHTEIIEKTA. Mocksa : PuHaHCH 1
Ceupumnos A. C., IIpumenenue B 3KOHOMUKE : yaebHOoe mocodue / TekcT : cratucTrka, 2023
AnetinnkoBa H. A. | anekrponnsiid. - URL: https://znanium-
ru.rdb.rgub.ru/catalog/product/2124314 (448 c.)
J12.2 |Koonwo JI., Pugapr | IlocTpoenue cucreM MammHHOTO O0yUEHUS Ha S3BIKE Mockaa : JIMK IlIpecc,
B.; mep. ¢ anrm. Python : mpakrudeckoe pykoBojacTBo / Teker : 2023
CmunkrHa A. A anexrpoHHbIi. - URL: https://znanium-
ru.rdb.rgub.ru/catalog/product/2102618 (304 c.)
J12.3 |Kotenwuukos E.B., |Bpenenue B ManmaHOe 00y4YeHNE U aHAIN3 IaHHBIX | Kupos : Barl'V, 2023
KorenpaukoBa A.B. |y4ue6HOe mocobue / Tekcr : anekrpoHHsit. - URL:
https://e.lanbook.com/book/390698 (68 c.)
3. Metonnueckue pa3padoTku
ABTODHI, 3ariaBue UznarenscTBO, TOX
JI3.1 | bpanyn H.B. CucreMbl HCKYCCTBEHHOTO MHTEIUTekTa: KoHcmekT OI'bOY BO
JeKIui i1 o0yvarorumxces 3 kypea mo OI1 "ITOHAYUI'C", 2024
OakayraBpuaTa HampasieHHs noarotoBku 38.03.01
OxoHomuka (npouns «Hamnoru u
HAJIOT000I0KeHUEY ) 0uHON PopMbl 00yuenus (135 c.)
JI3.2 |bpamyn H.B. CuctemMbl HCKyCCTBEHHOTO MHTEIJIEKTa: MeToAnuecKre ®I'bOY BO
PEKOMEHIAITAH JJTS TTPAKTHICCKIX "INOHAYUI'C", 2024
3aHATHH 1151 o0yyatomuxcs 3 kypca o Ol
OaxanaBpuaTa HanpasieHusa noarorosku 38.03.01
Oxonomuka (IIpoduns "Hanoru u nHanoroobiaoxenue")
ouHo# dhopMmbl o0yuenus (120 c.)
JI3.3 | bpamym H.B. CucTteMBl HCKyCCTBEHHOTO HHTEIIEKTa: MeToaudecKre dI'bOY BO

PEKOMEHIAIUU TI0 OPTaHU3aAIIH CAMOCTOSTEITHbHON
paboTtsl oOyuatomnuxcst 3 kypea o OIl 6akanaBpuara
HarpasieHus noarotoBku 38.03.01 SxoHoMuKa
(ITpoduns "Hanoru u Hasoroo6noxxenne") ouHOU
¢dopmel oOyuenus (125 c.)

"HOHAYUI'C", 2024

4.2. IlepeyeHb pecypcoB
HH(OPMALHOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ''UHTepHeT"

OBC «3HAHUYM» [OnexTpoHHBIH pecypc]: 37eKTPOHHO-

D1 |Oubnmoreunas cucrema. - MockBa. - Pexxum pocrtyma: | https://znanium.ru
https://znanium.ru/
Hayunas 3JIEKTpOHHAS o6ubimoTeka
«KubepJlennnka» [DIeKTPOHHBIH pecypc]|: 3JIeKTpPOHHAs ) .

2 oubnmorexa / Hayd. snexrpoH. 0-ka. - MockBa. - Pexum https://cyberleninka.ru/
moctyma: https://cyberleninka.ru/
OBC «JIAHb» [OnekTpoHHBII pecypc]: 3JIEKTPOHHO-

D3 | bubauoTeuHas cucrema. - Pexxum Jocryna: | https://e.lanbook.com
https://e.lanbook.com/
eLIBRARY.RU [DnexrpoHHBIA pecypc]: DIeKTpOHHas

D4 |oubmnoreka / Hayd. snmexrpoH. 6-ka. — Mocksa. — Pexxum | http:/elibrary.ru/defaultx.asp
noctyna: http://elibrary.ru/defaultx.asp

4.3. IlepeyeHb NPOrpaMMHOIr0 odecrnedeHust

Jlunien3nonHoe W cBOOOJHO
OTEYECTBEHHOTO MPOMU3BO/ICTBA!
- Libre Office (uuen3us Mozilla Public License v2.0.);
- 7-Zip (munens3us GNU Lesser General Public License);
- AIMP (munensus LGPL v.2.1);

pacrpocTpaHseMoe

mporpaMmMHoOC 066CH€‘ICHI/I€, B TOM qUCJIC

- STDU Viewer (freeware for private non-commercial or educational use);




- GIMP (munen3us GNU General Public License);
- Inkscape (nuuensust GNU General Public License).

4.4. IIpodeccnonanbHble 0a3bl AAHHBIX U HH(OPMAIMOHHBIE CTIPABOYHBIE CHCTEMBbI

He ucnons3yrorces.

4.5. MaTepuaibHO-TeXHUYECKOe o0ecneyeHne TUCHUILINHBI

Jnsa npoBeneHuss y4eOHBIX 3aHATHHA, TNPELyCMOTPEHHBIX 00pa30BaTeNbHOW MPOTPaMMOM, 3aKperyIeHb
ayJUTOPUH COTJIACHO PAcIMCAHUIO YUeOHBIX 3aHSATHI:
pabodee MeCTO INperojaBaress, MOCaJA0UYHbIE MECTa M0 KOJUYECTBY OOydaroIUXCs, 1OCKa MeJIOBas, NEPCOHAIbHBIN
KOMITBIOTEp C JIMIIEH3MPOBAHHBIM MPOTPaMMHBIM OOECTIedYeHHEeM OOINero Ha3HA4YeHHs, MYJbTUMEIUHHBIA MPOEKTOP,
SKpaH, UHTEPAKTUBHAS ITAHEIIb.

PA3JIEJI 5. DOHZI ONEHOYHBIX CPEJICTB

5.1. KoHTpoJibHbIE BONIPOCHI M 3aaHUS

Bomnpocs! k 3auery.

HCKYCCTBGHHBIﬁ HUHTCJUICKT: TIOHATUEC, BU/IbI, UCTOPUA PA3BUTHU.

Coepbl mpUMEHEHHSs UCKYCCTBEHHOTO MHTEIUICKTA.

OCHOBHBIE 32/1a41 CHCTEM UCKYCCTBEHHOT'O WHTEIUICKTA.

AJNITOPUTMBI UCKYCCTBEHHOTO MHTEJIICKTA.

Mertoapl KIacCU(PUKAIIMK U KIACTEPU3aIIUU: CrIeIU(pUKa 1 OCOOCHHOCTH.

Hcnonb30BaHue perpecCHy B MAIIMHHOM OOYYCHHH.

Tumbl MAIIMHHOTO OOYYEHHUS: C YIUTENEM, 0€3 YUUTEIIs, C YACTUYHBIM MPHUBIICUCHHEM YUUTEINS, O0y4IeHUE
C MOJIKPETUICHHUEM.

Al

8. Knaccuduxkanus ¢ ncnonp3oBaHueM anroputma k-ommwkaiimux coceneit (kKNN).

9. MeTpuKr OTICHKH KTacCH(pUKAMK: MOTHOTa, TOYHOCTH, F1, ROC, AUC.

10. BammnannonHnas u TecToBas BRIOOPKH B MAIIMHHOM 00ydeHUH. Kpocc-Banmmanus.

11. Pabota ¢ kaTeropraabHBIMH MPH3HAKAMH.

12. batiecoBckuii knaccudurarop. Ouenka nmpusHakoB (Gaussian, Bernoulli, Multinomial). EM anroputm.
13. Kiracrepuzamus. kMeans, kMeans++, MeanShift, DBSCAN.

14. Ancamb0iu. Soft and Hard Voting. Bagging. Cnyuaiinbiii Jiec.

15. Mertpuyeckuii kiaccuduraropsl. KNN. WKNN.

16. Jlunetinas perpeccus. LASSO, LARS. CART.

17. Hepesbst pemennii. MHbopMauoHHbIH BRIUTPhI. Ommbka KiaccuUKaIUK, SHTPOIHS, KpUTEPUH
Joxunu. IIpyHunr.

18. I'moGanbrenit mouck. Cyvaiinsnii mouck. Grid search. Ciyuaitnoe Oy panue. baifecoBckast onmTuMu3anusi.
19. Jluneiinas perpeccus. [loauHomuanbHas perpeccus. [ peOHeBas perpeccusi.

20. Perpeccus. Metpuku orenku perpeccun: MSE, MAE, R2 — koadunmeHT nerepmMuHamuy.

21. ITepeobyuenue u perynspusanusi, rpednesas perpeccust, LASSO, Elastic Net.

22. [TeprienTpoH, JIOTHCTHYCCKAST PETPECCHSI.

23. ITonmHOCBSI3HBIE HEMPOHHBIE CETH.

24. CroxacTHUeCKUil TPaJeHTHBIH CIYCK 1 00paTHOE pacIpOCTpaHEHUE TPAJHEHTA.

25. Perynspu3zanus TuHEHHBIX MOACIeH KITacCH(pUKAITIH.

26. AdaBoost. 'pagrieHTHBII OyCTHHT pelaronXx JepeBbEeB.

27. Knacrepuzanus. Agglomerative Clustering. MeTpuku KiacTepuzalu.

28. Onenka xnaccuduranuu. IddexruBHocTs 1o [lapero. Precision-Recall 1 ROC kpussie. AUC.

29. Heiiponnsie cetn. Ilepnientpon Pozenbmarra. O0paTHOE pactpocTpaHeHue rpaguenTa. OyHKII
akTuBanyu. Softmax.

30. Jlokanensrit nouck. Hill Climb u ero pasHoBuanoctu. OTxur. ['eHeTHIECKHA aITOPUTM.

31. MeToa OTTOpHBEIX BEKTOPOB. Smpa.

5.2. Tembl NUCbEMEHHBIX padoT

ITnceMeHHbIE PabOTHI HE MIPEAYCMOTPEHBI.

5.3. ®oHA OLIEHOYHBIX CPeCTB

®DOHJ OICHOYHBIX CPEACTB JUCHUIUIMHBI "CHCTeMBbl HUCKYCCTBEHHOTO MHTe/UIekTa' pa3paboTaH B
COOTBETCTBUH C JIOKaJIbHBIM HopMaTHBHBIM akToM PI'BOY BO "JTOHAYUI'C".

®DOHJ OIEHOYHBIX CPENCTB MUCIUIUIMHBI "CHCTEMBI HCKYCCTBEHHOTO HHTEUIEKTa' B TONHOM OOBeMe
MIPEACTABIICH B BUJE IPUIIOKEHUS K TlanHOMY PITJI.

5.4. IlepeyeHb BUIOB OIIEHOYHBIX CPENCTB

YcTHBIH opoc (KOHTPOJIh 3HAHHUN pa3iena yaeOHO! AUCITUTLINHBI)
CobecenoBanme (caMOCTOSTEIbHAS paboTa)
WnnuBuayansHble 3aaHus (BBIMOIHAIOTCSA Ha JAOOPATOPHBIX 3aHATHUAX)




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

B cnydae HeoOxoauMocTH, 00y4arOMIMMCS U3 YHCIIA JIML C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMH 310pOBbs (II0
3asBJICHUIO OO0YYaIOIIErocsi) MOTYT TpeluiaraThbCsi OJHM W3 CIEAyIONIMX BapHaHTOB BOCIPHATUS HH(opMamuu c
YYETOM HX WHIWBUAYaIbHBIX ICUXO()U3NIECKIX 0COOEHHOCTEH:

1) c npuMeHEeHnEeM 3JIEKTPOHHOTO 00Yy4EHHSI U AUCTAHLUOHHBIX TEXHOJIOTHH.

2) ¢ MpUMEHEHUEM CHelHaIbHOr0 000pyA0BaHUS (TEXHUKH) M MPOTrPaMMHOTO OOECTIeUeHHs, UMEIOLIUXCS B
OI'BOY BO "IOHAYUI'C".

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

- Ul JIML C HapYUICHUSIMH 3pEHHA: y4eOHO-METOAWYECKUE MaTepualibl B NEYaTHOH (opMe yBeTUUECHHBIM
mpudpToM; B (popMe DSIEKTPOHHOTO MOKyMeHTa, B ¢opMme aynuodaiina (mepeBon Y4eOHBIX MaTepuajioB B
aynuodopmMart); MHIUBHIyaIbHbIE 3a0aHUSI U KOHCYJIbTAlUH.

- JUId JML C HapylIeHWSAMH CllyXa: Yy4eOHO-METOJMUYECKHE MaTepHaibl B IedaTHoi ¢opme; B dopme
9JIEKTPOHHOTO JOKYMEHTA; BHUIEOMAaTepHalbl C CyOTUTpaMH; HHIMBHIYyalbHbIE KOHCYJIBTAllUd C MpPUBICYECHUEM
CYpIIOIIEpEeBOIUMKA; HHANBUAYAIbHBIC 3aJaHNUS U KOHCYJIbTALIUH.

- JUIsL JMI] C HapyUICHUSMH OIOPHO-IABHUTATEIbHOTO armapara: y4eOHO-METOJIMYECKHE MaTepuallbl B
neyaTHOl Qopme; B (opMe DSJIEKTPOHHOTO JAOKyMeHTa; B (opme ayamodaiina; WHAMBUAyAJIbHBIE 3aaHUS U
KOHCYJIbTaLUH.

PA3JIEJI 7. METOJUYECKHME YKA3AHUS 1JIS1 OBYYAIOIMXCS 110 YCBOEHUIO
TUCHMUIIIMHBI

JleKiMOHHBIE 3aHSATHS TOCBALICHBI PAcCMOTPEHHUIO KIIOUEBBIX, 0a30BbIX MOJOXKEHUH Kypca W Pa3bsCHEHHIO
y4eOHBIX 3aJJaHNi, BEIHOCHUMBIX Ha CAMOCTOSTENILHYIO IIPOPA0OTKY.

JlaGopaTopHble pabOTHI TpeAHA3HAYEHBI IS TNPHOOPETEHHS OIBITa MPAKTHYECKOW peasu3allid  OCHOBHOU
npodeccroHanbHONH  00pa3oBaTeNbHON mporpamMmbl. Meronuueckue ykKazaHUsl K J1a0OpaTOpHBIM — paboTam
npopalaThIBalOTCA CTYIACHTAaMH BO BpEMs CaMOCTOSTEIbHON mNoArotoBkd. HeoOXoauMblld ypoBEeHb MOATOTOBKU
KOHTPOJIUPYETCS TIepeT MPOBEACHUEM JTa00PaTOPHBIX pabdoT.

CamocrosTenbHas paboTa CTYAEHTOB BKIIOYAET CIEAYIOIIME BUABL: MpopaboTka y4eOHOro MaTepHaia JISKIHH,
MOATOTOBKA K 1a00paTopHBIM paboTam, MOArOTOBKA K TEKYLIEMY

KOHTPOJIFO U JIPyTHe BHIBI CAMOCTOATENBbHOW paboThl. Pe3ynbraThl Bcex BHIOB pabOTHI CTYICHTOB (DOPMHUPYIOTCS B
BUJIE WX JIMYHOTO PEHTHHIra, KOTOPBIM YYWUTHIBAETCS Ha IMPOMEXKYTOUHOH arrtecranuu. CamocTosTenbHas pabora
IpeayCMaTpUBAeT HE TOJBKO HPOPaOOTKY MAaTEepUaVIOB JISKIMOHHOTO Kypca, HO M HMX PpacIIMpeHHe B pe3yJbTaTe
MTOMCKA, aHAJIN3a, CTPYKTYPHUPOBAHUS

Y TIPE/ICTABJICHHSI B KOMITAKTHOM BHJIE COBPEMEHHON MH(POPMAIINH U3 BCEX BO3MOKHBIX

HCTOYHHKOB.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH POBOJUTCS B TEUEHHE KaKJJOTO MOJTYJIS.

OcBoenne Monynst U €ro ycHeIHOe 3aBEpILIeHHE Ha CTaJud NPOMEXYTOYHOW aTTECTALMM BO3MOXKHO TOJBKO IIPH
peryisipHOH paboTe BO BpeMs ceMecTpa M IUIAHOMEPHOM MPOXOXKICHHU TEKylIero KOHTpois. HabpaTh pedTHHT 1o
BceM OmokaM Moayiast B KaXAOM CEeMeCcTpe, MNPONTH IUIaHOBBIE KOHTPOJIBHBIE MEPONPHSTHS B TEUYEHHUE
9K3aMEHAIIMOHHON CECCHH HEBO3MOKHO.

[ 3aBepiieHust paboThl B CEMECTPE CTYACHT J0JDKEH BBIITOJHUTH BCE KOHTPOJIbHBIE MEPOIPUATHS.

[IpomexxyTouHas aTTecTanus NpoxXoauT B popme 3ayera.




MHUHHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUS
POCCHMCKOM ®EJEPALINU

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

«JOHELLKASI AKAJAEMMUA YIIPABJIEHUSA U FOCYI[APCTBEHHOfI
CJHOYXbBbl»

DaxkyabTeT rOCyIapCTBEHHOH CJIYKOBI M yIIpaBJICHUS
Kadenpa nndpopmannoHHbIX TEXHOJIOIHH

POH/I OHEHOYHBLIX CPEJICTB

IO AU CHUIIJINHE
«Cucremsbl HCKYCCTBCHHOI'0 MHTCIJICKTA)

Hanpagnenue noarotoBku 38.03.01 DxoHomuka
[Tpoduib «Hanoru u Ha;IOrooOI0KEHHEY
KBanudukanmus Oakamnasp
dopma oOydeHuUs OoYHas

JloHenk

2024



@OHJT OIEHOYHBIX CPEACTB MO AucHHUIUIHE «CHCTEMBbI HCKYCCTBEHHOTO
UHTEIJICKTa» 17 oOydaomuxcs 3 Kypca 00pa3oBaTeNbHONH MPOrpaMMEI
OakanaBpuata HampaBieHuss mnoarotoBku 38.03.01 Oxonomuka (mpoduuib:
«Hanoru u Hamoroo0610’)KeHne» ) OUYHOU (POpMBbI 00yUSHHS.

ABTOD,
pa3paboTUuK: 3aB. kadenpoii, kana. ¢us.-maT. HaYyK, 10o1eHT, bpaaxyn H.B.

®OC paccMOTpeH Ha 3acelaHuu
Kadeapbl UHDOPMAUUOHHBIX MEXHOI02UL

[Tporokon 3acenanus kadeapsl OT 16.04.2024 r. Ne 9

3aBenyromnuii kageapoit H.B. bpanyn




PA3JIEJI 1.

ITACIHOPT ®OHJA OHEHOYHBIX CPEACTB

o IMCIOMIIJIMHE

«Cucremsbl HCKYCCTBCHHOI'0 MHTECIJICKTA)

1.1. OcHoBHBIE CBeJAeHHS 0 TUCIHHUIIJINHE

XapakTepUCTUKA JUCIUIIIINHBI
(cBenmeHust cooTBeTCTBYIOT pazaeny PIIJT)

Taomuna 1

ObpazoBarenbHas MporpaMma

OakanaBpuaT

Hanpasnenue noaroroBku

38.03.01 DxoHoMuKa

o0pa3oBaTenbHON NPOrpaMMBbl

IIpoduns «Hajsoru n Haimoroo010KeEHUEY
KonunuectBo paznenos 3
y4eOHOM TUCIUTLTMHBI
ACHUIUINHA 0a30BOM YacTH
A B1.B.03

DopMbI KOHTPOJIS

Pa3zHoypoBHEBEIE 3aaHNS,
MpaKkTU4YECKue paboThl,

YCTHBIﬁ OIIPpOC, TCCTOBLBIC 3aIaHNA

ammecmayuu

lloxazamenu Ounas ¢popma 00yueHus
KonuyecTBO 3a4€THBIX €IMHUIL 5
(kpenauToB)
Cemectp 5
Oouas mpyooemkocma 29
(akadem. uacoes)
Ayoumopnas Konmaxkmuasn 34
paboma:
JIEeKIIMOHHBIE 3aHITHS 16
[IpakTueckue 3aHATHS 16
JlaGopatopHbie pabOThI -
KoHncynbrammu 2
CamocrosiTesibHas padoTa 36
Konrpoanb 2
Dopma npomedxcymouHou sager




1.2. IlepeyeHbp KOMIETEHHHUI C yKa3aHueM 3TanoB (GopMHpPOBaHHUS B
npoiecce 0CBOeHNs 00pa3oBaTeIbHOH MPOrpaMMbl

Tabmuma 2
[lepeyeHb KOMIETEHIIUN U UX PJIEMEHTOB
Nuaukarop
Komnerennus KOMITIETEHIIMU U €r0 IeMCHTHI HH/KATOPA Mupexe
KOMIETEHIIUH AJIEMEHTa
dhopMyIHpOBKa
[1Kc-6 [TKc-6.1 3namo:
CnocoOeH BbISIBUTH | JIeKOMIIO3UPYET, |THUIIBI 33/a4 MAIIMHHOTO
€CTECTBEHHOHAYY- dbopmanuzyer 0Oy4eHHS ¥ PUMEHSIEMbIC HK3C__16'1
HYIO CYIITHOCTb MPOIIECCHI U K HUM KJIaCChl aJITOPUTMOB
pooIIeM, OOBEKTHI A1 OCHOBHbIE HaITpaBJICHUS
BO3HUKAIOIIKX B UCIIOJIb30BAHUS | pa3BUTHS MUCCIEJOBAHMIA B —
X0J1e WMHTEIJIEKTYaJIbHBIX |00JaCTHU CUCTEM 3.9
npodeccruoHanbHOM IPOIPaMMHBIX  |UCKYCCTBEHHOI'O
JEATEIIbBHOCTH B peleHui WHTEJICKTa
o0nacTu TEOPETHIECKUE OCHOBBI Ke-6.1
MOJEIUPOBAHUS U AJITOPUTMOB MAIlIMHHOTO 3.3
aHaJIu3a CIOKHBIX 00y4eHus
€CTCCTBCHHBIX U Yuemos:
HCKYCCTBCHHBIX OATOTOBUTH JAHHBIC K T1Kc-6.1
CUCTEM HUCHOJIb30BAHUIO aJITOPUTMA v-1
MaITUHHOTO OOyYEHHUSI
OLICHHBATH KAYECTBO Ke-6.1
pELIEHU CUCTEM V.2
MaITUHHOTO OOyYEHHUSI
aJlan TUPOBATh AJITOPUTMBI
MaIllMHHOTO O0Y4YEeHUs K [MKc-6.1
PEILICHUIO TIPAKTHYSCKUX y-3
3aja4
Bnaoembs:
METOL0I0rHeH pa3paboTKu Ke-6.1
pelIeHn MallIMHHOTO B-1
00y4eHUs
pUMepaMy MPAKTUYECKOTO
MIPUMEHEHUS apXUTEKTYP [1Kc-6.1
HCKYCCTBEHHOT'O B-2
WHTEJIJICKTA
MeTOJlaMHU OHJIalH ) TKe-6.1
TECTUPOBAHUS PEIICHUI B-3

MAIIMHHOTO 00y4YeHUsI




Tao0muna 3

Otanbl (OpMUPOBAHUS KOMIETEHIIMH B TPOIECCE OCBOCHUS OCHOBHOM
00pa30BaTEeNbHON MPOTPAMMBI

/11

KonTponupyemsie
paznesbl (TeMBbI)
JTUCLUIUIHBI

Oranbl
dopmupoBanus
KOMITETCHINM

(HOMEp

ceMecTpa)

Koa unaukaropa
KOMIIETCHIIUHA

Haumenosaunue
OIIEHOYHOTO
cpeacTna

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

Tema 1.1.

OcHoOBHBIE 337241
CUCTEM
HCKYCCTBEHHOTO
HHTEIJIEKTA.
Knaccudukanus,
KJIacTepu3alus,
perpeccus. Turbl
MAIIMHHOTO O0YYEHUS:
Cc yuuTtenem, 0e3
YUUTENS, C YACTUYHBIM
IPUBJICUCHHUEM
yuutens, 00y4eHue ¢
MOJIKPETIIICHUEM.
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
KaTeropuajbHBIMU
MIPU3HAKaAMU.

5

[1Kc-6.1
3-1,2,3

[1Kc-6.1
v-1,2,3

[1Kc-6.1
B-1,2,3

Pa3HoypoBHEBBIE
3a/1aHus,

TECTOBBIE
3a1aHus,

MIpaKTUYECKasI
pabota Nel

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

[TKc-6.1
3-1,2,3

[1Kc-6.1
V-1,2,3

Pa3zHoypoBHEBEIE
3aaHus,

TECTOBBIE
3aJaHus,




JIETEPMUHALIUY.
JIunennas perpeccusi,
MOJIMHOMUAIbHAS
perpeccus.
[TepeoOyuenue u
peryisipuszanus,
rpeOHeBas perpeccus,
LASSO, Elastic Net.
JInnelHsle MOJEITN IS
KJIacCU(UKAIIUH.
[TepuenTpoH,
JIOTHCTHYECKAas
perpeccus,
MMOJTHOCBSI3HBIC
HEUPOHHBIE CETH,
CTOXaCTUYECKHUM
TPaAUEHTHBIN CIIyCK U
oOpatHoe
pacupoCTpaHEHHE
rpajuecHTa.
Perymsipuzanus
JIMHEHMHBIX MOJIeIeH
KJIaCCU(UKAITUHH.

[1Kc-6.1
B-1,2,3

IIpaKTHYeCKast
pabota Ne2

Tema 1.3.
Kiacrepusanus.
kmeans, k-means++,
DBSCAN,
arJioMepaTuBHas
KJIaCTepU3aLlUsl.
Metpuku OLIEHKH
KJIACTEpU3ALIHH.

I1Kc-6.1
3-1,2,3

I1Kc-6.1
v-1,2,3

I1Kc-6.1
B-1,2,3

Pa3zHoypoBHeBbIE
3a7aHus,
TECTOBbIE
3a1aHus,

MpaKTUYECKast
paboTta Ne3

Tema 1.4.
AJITOPUTMBI,
OCHOBAHHBIE Ha
PUMEHEHUU
peIIAIMX JEPEBLEB.
Kpurepuu pazaenenus
y37a:
UH(OPMAIMOHHBIN
BBIUTPHILL, KPUTEPUU
Jlxunu. AHCAMOIH
pelaroInX JEPEBLEB:
CIIy4alHBIN JIEC,
rpaJli€HTHBIN

T1Kc-6.1
3-1,2,3

I1Kc-6.1
v-1,2,3

T1Kc-6.1
B-1,2,3

Pa3znoypoBHeBbIE
3aJjaHus,

TECTOBBIE
3a1aHus,

MpaKTUYCCKasI
pabota Ne4




OyCTHHT.

MeTon OnopHbIX
BeKTOpOB. [IpsimMas u
oOparHas 3ajaya.

Onpenenenue
OTIOPHBIX BEKTOPOB.
S nepHsblii TPIOK.
Paznen 2. Cuctemsl riry0okoro oOy4eHust
Temsbr 2.1. 5 11Kc-6.1 PasnoypoBHEBBIC
Hewponnsie cetu. 3123 3aJaHusl,
OyHKIMU OIIUOKH MKc-6.1
HEUPOHHBIX CETEU U v-1,2,3 TECTOBBIC
oOydeHue ¢ 3a7aHus,
IIOMOIIBI0 00PATHOTO glic';él
pacrnpocTpaHeHuUs - MpaKTH4ECKast
rpanueHTa. [lonstue pabota Ne5
03Tua U MOXMU.
Tema 2.2. 5 11Kc-6.1
PaGora ¢ 3123
U300PKEHUSIMU C [Ke-6.1
HO%\J’IOHH)IO 5 v-1,2,3
HEUPOHHBIX CETEH.
CBepTouHbIE [Kc-6.1
HEUPOHHBIE CETH. B-1,2,3
Onepanun CBEPTOK,
max-pooling.
[TommynsipHbie
apXUTEKTYpPbI
CBEPTOYHBIX
HEUPOHHBIX CETEH:
AlexNet, VGG,
Inception
(GoogLeNet),
ResNet.
Tpancdepnoe
oOyueHue.
Tema 2.3. 5 11Kc-6.1 Pa3noypoBHEBBIC
O0paboTKa TEKCTOB. 3-1.2.3 3a/1aHusl,
Paobort
e?f:CTigHHBIM lKe-6.1
V-1,2,3 TECTOBBIC

A3BIKOM C TOMOUIBIO

. N 3a1aHus,
HEUPOHHBIX CETEH. ITKc-6.1




Bektopubie B-1,2,3 MpaKTHIecKast

IPENCTaBICHUS IS pabota Ne6
TekcTa: word2vec,
skipgram, CBOW,

fasttext.
PexyppeHTtHbIE
HEHPOHHBIE CETH,
LSTM, GRU.
Tpanchopmepsi,
BERT, GPT.
Pa3zpnen 3. OOyueHue ¢ NoAKpENICHUEM
8. | Tema 3.1. IlonsTHst 3) ITKc-6.1 PaznoypoBHeBbIE
areHTa, Cpepl, 3-1,23 3aJaHus,
COCTOAHN, TKc-6.1
ACHUCTBHH 1 V-1,2,3 IIPaKTUYECKAsI
Harpajibl. OyHKIMS pa6ota Ne7
IICHHOCTH [TKc-6.1
cocrostaus (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
peryjasipHOrO  yopaBiieHMsl  y4eOHOM  NIeATEeNbHOCThIO (B TOM  4YHCIE
CaMOCTOSITENIbHOM paboToi) 00yUaroIXCs.

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



TEKYLIEro peUTUHra. TeKylmuid KOHTPOJb YCIIEBAEMOCTH OCYILIECTBIISIETCS B
TEUEHHE CEeMEeCTpa, B XOJ€ MOBCEIHEBHOIN yueOHOW paboThl M0 WHAMBUAYATbHON
WHHALMATUBE mpenojasaTtens. JlaHHBIM BHJA  KOHTPOJIA  CTUMYJNHMPYET Yy
o0ydJaromerocss CTpeMJeHHEe K CHCTEMaTHYeCKOW CaMOCTOATENIbHOW paloTe o

HN3YUCHUIO NUCHUILIINHBI.

Taomuma 2.1

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

Bun 3ananuns
HanmenoBanmne 13 Bcero K3P CP (YO)
Pasnena/Temsl | [1p (P3) 3a (T3,Y0)
TEMy

P.1.T.1.1 7 9

P.1.T.1.2 8 9

P.1.T.1.3 8 > 9 ° °

P.1.T.14 8 9

P.2.T.2.1

P.2.T.2.2 8 5 H 5 5

P.2.T.2.3 10

P.3.T.3.1 5 13 5 5

Hroro: 1006 55 15 70 15 15

I13 — npakTryeckoe 3aHATHE;
[1P — npakTuyeckue padboThI,
T3 — TecToBbBIC 3aJ]aHUS;

YO — yCTHBIN 0onpoc;

P3 — pa3sHoypoBHEBBIE 3a1aHU4;
K3P — kOHTpOJIb 3HAHUI 110 pa3aeny;
CP — camocTosTenbHas paboTa 00yyaromerocs.

2.1. PexomMeHganmuM 1O OUECHUBAHUIO TMPAKTHYECKHMX  PpadoT

o0yyarmmxcs

MakcuMajbHOe
KOJMYEeCTBO 0a/JIOB*

Kpurepuu

OTJINYHO

OOyuaronuiicsi  BBIMOJHWII ~ 3aJaHUE  TOJHOCTHIO
MPABWIBHO; JIOTHYHO, YETKO U SICHO WU3J1araeT OTBETHI
Ha  [IOCTAaBJICHHBIE  BOIPOCHI; OTBET  HOCHUT
CaMOCTOSITEIIbHBIN Xapaxkrep, oOyyvaronuiics
BBITTOJTHUII TIPAKTUYECKHE PAOOTHI B ITIOJIHOM 00BEMe.




[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

Hcnonb3oBaHne # CpaBHEHHE anropuTMoB Kiaccuduramuu: kNN,
pemaronme AepeBbesi U UX aHCaMOJIM, TIOTUCTUYECKAs] pErpecCHs.

[enu: mpyuMeHEHHUE U OLIEHKA aJITOPUTMOB KJIacCU(PHUKAIIUU.

3amanue: Pazgenure pataceT Ha OOy4aromuid W BaJWJAANMOHHBIN  C
coxpaHeHueM mnponopuuid kiaccoB. Kiaccuduumpyiite TOUKM M3 Jaracera c
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 NpeaoOpabOTKH TaHHBIX.

Ilpakmuueckaa paboma Ne3

Hcnonb30BaHne M OLEHKA aJrOpuTMOB perpeccuu. [Tonbop onTumanbHbBIX
IapaMeTPOB PETPECCHH.

Llenu: n3ydeHue alrOpuTMOB PETPECCUN.

3ananue: [IpuMeHnTE METON TMHENHOW PETPECCUU I PELICHUS 3a/1a4d Ha
natacere. JloOaBbTe B JaraceT MNOJMHOMHUANbHBbIE MNpu3HaKu. JloOassiiTe
OpU3HAKW IIOKAa HE YBHUJWUTE NEpeoOydeHHE Ha BaJUJAIIMOHHOM JlaTaceTe.
[Ipumenute rpebHeByro perpeccuto U LASSO, 4ToObl M30aBUTBCS  OT
nepeoOyydeHHUs.

Ilpaxkmuueckan paooma Ned

OnTuMu3alMoHHble 3a7au U ux pemieHus. [logbop rumepmapaMerpos
QITOPUTMA C MTOMOILBIO METOJIOB ONTUMHU3ALIUN

[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 TTyTh U €ro JIJIMHY.

2. ONTUMU3UPYITE TUTEpIIapaMeTphl AITOPUTMA 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 nzo0paxenuit 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 mmu ResNet) u no6aseTe k backbone momHOCBS3HBIN coi A 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.

Ilpaxmuueckaa paboma Neb
Pabota ¢ TekcTamMu ¥ UX BEKTOPHBIMHU MPECTABICHUSMHU.
Lenu: nzyyeHue mojieseii BEKTOPHOTO MPECTABICHUS TEKCTOB.
3amanue: Ckauaiite mpenoOydeHHBIC BekTopa mis cioBaps. C MOMOIIBIO
naroboro kinaccupukaropa wMammHHOro o0Oyuenus (KNN, SVM, CatBoost)
KiaccuuupyiTe TEKCThl M3 JaraceTa IO CYMME BEKTOPOB  CJIOB.
Knaccudumupyiite Texkctsl ¢ momonisto LSTM cetu.

Pa3znes 3. O0y4eHne ¢ mogkpenjieHueM

Ilpaxkmuueckaa paooma Ne7
[Tpumenenne Q-Networks miis pemeHus MPOCTHIX OKPYKCHHIA.
[enu: n3ydyeHue nmpuMeHEHUs OOy4YEHUs C MOJAKPEIUVICHUEM 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. Kontpons 3HaHui no paszaenaM |-2 OUCUUIUIMHBI MPOBOAUTCA 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
OllEHMBacTCcsl B OamiaXx. MakKcHMMaldbHOE KOJIMYECTBO OaJUIOB II0 TECTOBBIM
3QTAaHUSIM OIIPEACIISACTCS MPEIoAaBaTeIsIiM U IIpeACcTaBieHo B Tabuie 2.1.

TecToBble 3a1aHus TIPEACTaBICHBI B BUJI€ OLIEHOYHBIX CPEJICTB U B MOJHOM
o0beMe TpeICTaBlIeHbl B OaHKE TECTOBBIX 3aJlaHUM B 2JIEKTPOHHOM Buje. B gonae
OIICHOYHBIX CPEJCTB MPEICTABICHBI TUIIOBBIC TECTOBBIC 3aJaHus, pa3paboTaHHBIC
JUISL U3YUYEHUs TUCITUTIIUHBI «CHCTEMBbI UCKYCCTBEHHOTO MHTEIIICKTAY.



THUIIOBBIE TECTOBBIE 3AJIAHUA JJIAA ITPOBEPKU YPOBHSA
COPOPMUPOBAHHOCTHU KOMIIETEHIINA

Pa3znen 1. BBegeHue B HCKYCCTBEHHbII MHTEJJIEKT M OCHOBHbIE METO/bI
MAIIMHHOTO 00y4YeHUs I pA00ThI ¢ TAOJMYHBIMU 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 [eittc
2. Yactp METOJOB HWCKYCCTBEHHOTO  HWHTEJUICKTa, O3HAYaromias
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 IPOrPaMMHUPOBAHWSI, KOTOPbIE OTHOCATCS 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 IIPU BbI IOJIHEHUU MHCTPYKLMH 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 CO3/IaHUU CIIOBApPS?

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 TAOIUIIBI

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 IPUMEHSATH TOJILKO JJISl PELLIEHUs 3a1a4
MIPOTHO3UPOBAHMUSL.

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. KouTpoab 3HaHuil o pasfeny 3 AUCHUIUIMHBI TPOBOAUTCS B opMe
YCTHOTO OITpoca.

Kpurtepumn onieHkwu.

Ouyenka «OomauuHo» CTaBUTCS, €CIIU 00yUYarOITUNCS:

1) mMOJNHO M apryMEHTHPOBAHO OTBEYAET IO COACPIKAHUIO BOMPOCA;

2) oOHapyXHBaeT MOHMMAaHUE MaTepHayia, MOXXET OOOCHOBaTh CBOH
CYXKIEHUS, TPUMEHUTh 3HAHUS Ha MTPAKTHUKE, PUBECTH HEOOXOIUMBIC IPUMEPHI;

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

Ouyenka «xopouwto» — CTaBUTCS, €CIM OOYYArONIUICS JaeT OTBET,
YIOBJIETBOPSIONIMN TEM K€ TPEOOBAHUSAM, YTO U JJISl OILCHKU «OTIUYHOY», HO
JIOMyCKaeT OJIHY-/IBE OIIMOKHU, KOTOPHIE CaM K€ HUCIIPABJISET.

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

1) wu3maraer Marepual HEMOJHO W JIONYCKaeT 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 KOMIIETEHIINN

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

Paznen 3. O0ydeHue ¢ moAKperiCHuEM

Tema 3.1. IlousTus arenra, 1. Tlonsatus: areHt, cpena, COCTOSTHUE, ICHCTBUE,
Cpellbl, COCTOSIHUSA, IEUCTBUN U Harpaja.

Harpajpl. OyHKIHs HCHHOCTH | 2 dyHKIMs [IEHHOCTH COCTOSHUS.
coctosiHus (Value function) u




(Qfuntion).
OnTuMu3zanus CTpaTeruu ¢
MOMOIIbI0 MAaKCUMU3AIUU

Q-o6yuenue. ['myGokoe

Deep Q-Networks,
Actor-critic.

GyHKIIHS Ka4ecTBa ICUCTBUS

(GYHKIMI [IGHHOCTH U KayecTBa.

00y4YeHUE C MOAKPETIICHUEM.

3. OYHKIMS KaueCcTBa JCHCTBUSL.

4. OnTuMu3anms CTPaTEruy ¢ MOMOIIBIO
MaKCUMU3aluu (QYHKITUH [ICHHOCTH W KauecTBa.
5. Q-o0yuenwue.

6. I'mybokoe oOydeHHE C TOAKPEIIICHUEM.

7. Cetb Deep Q-Networks.

8. ACHHXpOHHBIN anropuT™ Actor-Critic.

THUITIOBBIE BOITPOCHI JIUVIAA CAMOIIOATI'OTOBKHA
JJISA ITPOBEPKH YPOBHSA COOPMUPOBAHHOCTHU KOMIIETEHIIMHN

Koumponupyemvie
pazoenvt (memut)
OUCUUNIUHDBL

Bonpocwt 0151 noozomosku K uHOUGUOYATbHOMY
YCHIHOMY ORPOCY RO MeMAM OUCUUNTUHDL

Paznen 1. BBeneHne B MCKYCCTBEHHBIN MHTEIJIEKT K OCHOBHBIE METO/IbI MAIIMHHOTO
0o0yueHus 1Jis1 paboThl ¢ TAOIMYHBIMU JAHHBIMU

Tema 1.1. OcHOBHEIE 3a1aUu
CUCTEM HCKYCCTBEHHOT'O
MHTEJJIEKTA.
Knaccudukanus,
KJIACTEpU3alIUsl, PETPECCUSL.
Turbl MallIMHHOTO OOYYEHUS:
C yuuTenem, 0e3 yuuTes, ¢
YaCTUYHBIM MTPUBJICUCHUEM
yauressi, 00y4eHue ¢
MOAKPEIJICHUEM.
Knaccuduxanus Ha npumepe
anroputMa komkanmmx
coceneit (kNN). Merpuku
OLICHKU KJacCU(UKaIU:
MOJIHOTA, TOYHOCTh, F1, ROC,
AUC.

BammmanmonHast u TecToBas
BBIOOpKA.

Kpocc-pammanus. PaGoTa ¢
KaTeropuaibHBIMU
pU3HAKaMHU.

Tema 1.2. Perpeccus.
MeTpuKHU OLIEHKH PETPECCUM:

1. OcHoBHBIC 3agadyn  CHUCTCM HCKYCCTBCHHOI'O
HHTCIIJICKTA.

2. Krnaccudukanus, Kiactepusalus, perpeccusl.
Tunel MammMHHOrO O0O0y4YeHUs: C yduTelneMm, Oe3
YyUUTENs, C YaCTUYHBIM MPHUBJICYCHUEM YUUTEI,
o0y4eHHe C MOJAKPEIUICHUEM.

3. Knaccudukamuss Ha mnpumepe anroputma k-
ommkaimmx cocenet (KNN).

4. Perpeccus. Merpuku onenku perpeccun: MSE,
MAE, R* — k03 bUILHEHT IeTepMUHALIHH.

5. JluneitHas perpeccus, MOJIMTHOMHUAJIbHAS
perpeccus.

6. IlepeoOyuenue wu perymspusainus, rpeOHeBas
perpeccus, LASSO, Elastic Net.

7. Jluneitnple  MoAenu IS KJIaccUPUKAIUU.
[TeprienTpoH, JIOTUCTUYECKAS perpeccus,

MOJIHOCBSI3HBIE HEHMPOHHBIE CETH, CTOXACTUYECKUU
TPaIMEHTHBIN CITYCK M 0OpaTHOE pacmpocTpaHEHUE
rpajueHTa.

8. Perynspuzamus
KJ1accu(pUKauuu.
9. Knacrepuzanus. k-means, k-means++,

JIMHEWUHBIX MOJEJIEN




MSE, MAE, R*kosddumaent
nerepmuHanuu. Jlnneiinas
perpeccusi, MOIMHOMUAJIbHAS
perpeccusi. [lepeoOyuenue u
peryisipusanus, rpeOHeBast
perpeccusi, LASSO, Elastic
Net.

JInnelHsle MOJEITN IS
KJ1accu(uKaImm.
[IepuenTtpoH, JorucTuyecKas
perpeccusi, MOJIHOCBA3HbIE
HEUPOHHBIE CETH,
CTOXACTUYECKUN
TPaAUEHTHBIN CIIyCK U
oOpaTHOE pacipocTpaHEeHUE
rpaaueHTa. Perynsapuzanus
JIMHEWHBIX MOJIEJIEN
KJ1accu(uKanuum.

Tema 1.3. Knactepuzamnus. k-
means, k-means++,
DBSCAN, arnomepaTuBHas
KJactepusaius. MeTpuku
OIICHKH KJIACTEPHU3aIINH.

Tema 1.4. Anroputw™msl,
OCHOBAHHbIE HA TPUMECHEHUU
peLIaoIINX JEPEBLEB.
Kpurepun pasnenenus ysna:
uHGOPMAITMOHHBIN
BBIUTPBIL, KpUTEPUH [[KHUHMU.
AHcCamMOJI pelarmx
JIEPEBBEB: CIy4YalHbIN JIeC,
rpaJMeHTHBIN OYCTHUHT.
MeTton ONOpPHBIX BEKTOPOB.
[Ipsimast u obpaTHas 3amaya.
Onpenenenue OMOPHBIX
BEKTOPOB.

SnepHsbIii TPIOK.

DBSCAN, arnomepaTtuBHas Ki1acTepu3alusl.

10. MeTpuKH OIICHKH KJIaCTEepU3aIUH.

11. AnropuTmbl, OCHOBaHHbIE HA IPUMEHEHUU
peIIaonuX 1ePEBbEB.

12. Kputepuu pazneneHus y3ia: “HGOPMaIlMOHHbBIN
BBINTPBILI, KpuTepud [[xuHu.

13. AHcaMOiH pemamux 1epeBbEeB: CIyIaiHbIHI
Jlec, TPaJueHTHbII OyCTHUHT.

14. Meton onopHbIX BeKTOpOB. IIpsimas u oOpaTHas
3ajaya.

15. OnpeneneHne onOPHBIX BEKTOPOB. S nepHbIN
TPIOK.

Paznen 2.

Cuctembl TiTyOOKOTO 00yUYEHUS

Tewma 2.1. HeiipoHHbIe ceTH.
OYHKITUN OTHUOKH

1. Heitponnslie cetn. @yHKIIMH OIIHUOKU
HEUPOHHBIX CETEH.




HEUPOHHBIX CETEN U
00y4eHHE C MOMOUIBIO
00paTHOTO paclpOCTPAHECHHUS
rpaauenTa. [lonsitue 63T4ya u
AIIOXH.

Tewma 2.2. Pabora ¢
HU300PKEHUSIMH C TIOMOTIIHIO
HEUPOHHBIX CETEM.
CBepTouHble HEHPOHHBIE
cetu. Onepannn CBEpTOK,
max-pooling.

[TonynsipHBIE apXUTEKTYPHI
CBEPTOYHBIX HEHPOHHBIX
cereii: AlexNet, VGG,
Inception

(GoogLeNet), ResNet.
Tpancdepnoe oOyueHue.

Tema 2.3. O6paboTtka
TekcToB. PaboTa ¢
€CTECTBEHHBIM

SI3bIKOM C ITOMOIIBIO
HEUPOHHBIX CETEH.
BekTopHbIe nipeicTaBaeHus
U1 TekcTa: word2vec,
skipgram, CBOW, fasttext.
PexyppeHTHBIE HEMPOHHBIE
cetu, LSTM, GRU.
Tpancdopmepsi,

BERT, GPT.

2. O0y4eHue ¢ MOMOIIBI0 0OPAaTHOTO
pacipocTpaHeHUs TPaJUCHTA.

3. [lonsaTue 63T9a U AMOXHU.

4. Pabota ¢ n300paKEHUAMH C TIOMOIIBIO
HEUPOHHBIX CETEM.

5. CBepToUHbIC HEUPOHHBIC CETH.

6. Oneparuu cBepTOK, max-pooling.

7. llomynsipHbIE apXUTEKTYPHI CBEPTOYHBIX
Heliponnsix cereit: AlexNet, VGG, Inception
(GoogLeNet), ResNet.

8. TpancdepHoe obyueHue.

9. O6paboTka TekcToB. PaboTa ¢ ecTecTBEHHBIM
SI3BIKOM C TIOMOIIIbIO HEHPOHHBIX CETEH.

10. BekrtopHble NpeACcTaBIeHUs AJIs TEKCTA!
word2vec, skipgram, CBOW, fasttext.
Pexyppentnsie Heliponnsle cetn, LSTM, GRU.

11. Tpancpopmepsr, BERT, GPT.

Paznen 3. OOy4denue ¢ moAgKperieHuEM

Tema 3.1. [onsarus
areHTa, CpeJibl, COCTOSAHUS,
JICICTBUI U HArpaJibl.
OyHKIMA [IEHHOCTH
coctosiHus (Value
function) u hyHKIHS
KauecTBa JICUCTBUA
(Qfuntion).
OntuMuzanms cTpaTeruu
C IOMOIIBIO
MaKCUMM3aluK QyHKIIUI
IICHHOCTH ¥ Ka4eCTBa.

1. MapkoBckue ciiy4aitHbI€ POIIECCHI.
2. lleniu Mapxosa.

3. YpaBuenue bennmana.

4. AAropuTMBI I1yOOKOTr0 0Oy4eHHUs C
MOJIKPEIICHUEM.

5. Q — asropuT™MBbI O0yYEHUS.




QoOyuenue.

['myGoxoe oOyuenue ¢
noakperieHueM. Deep Q-
Networks, Actor-critic.

2.3. PeKOMeHI[aIII/II/I Mmoo OINCHUBAHMIO Pa3HOYPOBHEBLIX 33H3HHVI

00y4JaImmnxcs
MakcumajibHoOe
. Kpurtepuu
KOJIN4€eCTBO 0a/1JI0B
BricTapisiercs o0ydaromeMycsi: eCiu BBIMOJIHEHBI BCE
0 MYHKTHI pabOThl CaMOCTOSITENIbHO, 0€3 OMMOO0K, ecliu
TIAUIHO .
MIPEIIOKEH 00JIee PAMOHABHBIN aJTOPUTM PEIICHUS
3aJlayi.
BricTaBisercs 00yqaromeMycs: €Clii CaMOCTOSTETHHO
X BBITIOJIHEHBI  BCE€ IMYHKTHl  paOOThl, JIOMYIICHBI
OpOIII0
P HE3HAYUTEIbHBIE OIIMOKH, €CIU MPEeIJIoKeH Ooiee
paIMOHAIBHBIN ATOPUTM PEIICHUS 3aaqH.
BricTaBisercs 00yqaronemMycsi: €Cii CaMOCTOATEIIEHO
Y 10BJIETBOPUTEITHHO (WM ¢ TIOMOIIBI0 TIPETOoAaBaTess) BBHITIOJHEHBI BCE
MYHKTHI pabOThl, AOMYIIEHBI TPyObIe OMIMOKH.
BricTaBnsercs oOydaromeMycs: €Clii C TTOMOIIBIO
HeynoBneTBOpUTENBbHO | IpemojjaBaTesisi BHIIIOJHEHBI HE BCE MYHKTHI PabOTHI,
JOMYLIEHBI TPyObIe OLUTUOKU.

* [Ipencrasneno B Tadbnuue 2.1.

3AJAHMSA JJIA ITPOBEPKHX YPOBHA COOPMUPOBAHHOCTH

KOMIIETEHIIMHN

Pa3znen 1. BBegeHue B HCKYCCTBEHHbII MHTEJIEKT M OCHOBHbIE METO/bI
MAIIMHHOI0 00y4YeHHsI JJIs padoThl ¢ TAOJUYHBIMHU JAHHBIMU

Bapuant 1. B Tabnuiie npuBeaeHsl 1aHHbIE 0 KBapTHpax mo Bonrorpaackoi

o0JactTu
Ilena, ThIC. pYO. IInomans, M’ Kunas noomans, M’
2300 442 27,2
2700 61 33
2900 57 24
4350 68 39,2
2190 52 34
2150 36 18
1980 47 31,7




Ha ocHoBe pgaHHOM TabnMibl CO34aTh CJIOBapb, KOTOPBIA 3aTeEM
npeodpazoBath B DataFrame. Haiitm mMakcuMasnbHbIe 3HAYEHUS MO KaXIOMY
MOKAa3aTelll0, CPeAHEe U MEIUAHHOE 3HaueHHe Iomaad. OnpenenuTs 4HCIIo
KBapTHUp, Y KOTOPBIX MIIOMIa1b Oosbiie 50 M,

[TocTtpouTs rpadmKk 3aBUCUMOCTH CTOMMOCTH KBAapTUPBHI OT IUIOIIAIA
KBapTHUPBL.

Bapuant 2. B Talbnume mnpuBeneHbl JaHHBIE O KBapTHpax IO
Bonrorpanckoii o6mactu

Ilena, TrIC. pYO. Ilnouanp, M° JKutast mwiommazp, M°
2300 44,2 21,2
2700 61 33
2900 57 24
4350 68 39,2
2190 52 34
2150 36 18
1980 47 31,7

Ha ocHoBe paHHOW TaOmMibl CcO34aTh CJIOBapb, KOTOPBIM 3aTeM
npeodpazoBath B DataFrame. HaiiTu MuHUManbHBIE 3HAYEHUS MO KaXIOMY
IIOKA3aTelll0, CPEAHEe W MEAUAHHOE 3HadyeHHe Iuomaau. OnpenenuTs 4HciIo
KBapTHUP, Y KOTOPBIX XKuJjas mromans Mmenbie 40 M.

[loctpouth rpapuk 3aBUCUMOCTH CTOMMOCTH KBapTUPbl OT IUIOIIAIU
KBapTHUPBI.

Bapuantr 3. B Tabnuue mnpuBeAeHbl JaHHbBIE O KBapTUpax IO
Bonrorpanckoii o6mactu

Ilena, TrIC. pYO. Ilnouans, M° JKutast mwiomazp, M°
2300 44,2 27,2
2700 61 33
2900 57 24
4350 68 39,2
2190 52 34
2150 36 18
1980 47 31,7

Ha ocHoBe pmanHO# TaOmuIBl co34aTh CIIOBAapb, KOTOPBIM 3aTeM
npeoOpazoBath B DataFrame.
HailTu MuUHHManpHbIE 3HAYEHUS MO KAKIOMY MOKA3aTENI0, CPEIHEE U
MEIMaHHOE 3HAYCHUS KWIOW 1iomaan. OnpeaenuTs YUCao KBapTUP, Y KOTOPBIX
[IEHA HE MPEBBINIAET 2 MJTH. PYO.



[TocTtpouts rpaduk 3aBUCUMOCTH CTOMMOCTH KBapTUPbl OT >KUJIOU
IJIOIIAAN KBAPTHUPBHI.

Paszpnes 2. Cucremsl ri1y00Koro o0y4eHust

3ananue 1. [logcuuraiite pe3ynbTarT HEUPOHHOW CETHU, M300paKEHHON Ha
PUCYHKE, UCTIONB3Ys (DYHKITUIO CUTMOW/I, U €€ OmuOKY, ucoib3yst MSE.
; 2 : 2 ; 2
(i —a))*+ (p —ax)* + -+ (i —ay)
n

MSE =

1
fsigmoid (x) = m:f\sigmoid (x) = fsigmoid (x) ) (1 - fsigmoid(x))

I[aHHBIGZ I]_:l, |2:0, W1:0,45, W2:O,78 ,W3:-0,12 ,W4:0,13 ,W5:1,5 ,W6:-2,3.
Pemmnth mocraBiieHHYIO 3a7ady MO CIACAYIONIUM HadaJlbHBIM JaHHbIM: [;=1,
1,=0, W; = W; XN, TIe N — HOMED IO CIUCKY B )KypHAJIE.

Pa3znen 3. O0y4eHne ¢ moakpenjieHueM

3apanue 1. Wcnonb3ya anroputm Q-oOydeHus pa3zpaboTaTh ONTHUMAJIbHYIO
MOJIUTUKY (CTpaTeruio BbIOOpa AEHCTBUS) A MaKCUMM3AlMU BO3HArpa)/I€HUS B
cpene Frozen Lake.

BOIIPOCHI K 3AYETY 110 PA3JAEJIAM (TEMAM) INCIHUIIJIMHBI
M cKyCCTBEHHBIM UHTEIUIEKT: ITIOHATHE, BUBI, UCTOPUS PAa3BUTHS.

Cdepsl npuMeHEHN UCKYCCTBEHHOTO MHTEJIJIEKTA.
OcHOBHBIE 337]a4l CUCTEM UCKYCCTBEHHOTO MHTEJUIEKTA.

o

AJTOPUTMBI HCKYCCTBEHHOTO MHTEJIEKTA.



5. Mertonbl kaccuduKaluy U KiiacTepu3aluu: crerudrka u 0CoOOeHHOCTH.

6. Hcnosb3oBaHue perpeccu B MallIMHHOM OOYYEHUHU.

7. Tunel MamuHHOTO OOYYEHUS: C yduTenIeM, 0€3 yuuTess, ¢ 4aCTUIHBIM
MPUBJICUCHUEM YUUTEINSI, 00yUeHUE C TIOJIKPETIICHUEM.

8. Kraccuduxamus ¢ ucrnonap3oBaHueM anroputma k-Ommxaimumx coceaei
(KNN).

9. MetpuKu OLIEHKH KJIaccU(UKAIUU: MTOJIHOTA, TouHOCTh, F1, ROC, AUC.

10. BasimmanmonHasi ¥ TeCTOBasi BHIOOPKK B MalMHHOM 00yudeHuu. Kpocce-
BaJUaIusl.

11. PaGoTa ¢ kaTeropruaJbHbIMH IPU3HAKAMHU.

12. baiiecoBckmii kinaccudukaTop. Onenka npusHakos (Gaussian, Bernoulli,
Multinomial). EM anroputwm.

13. Kitacrepuzanus. kMeans, kMeans++, MeanShift, DBSCAN.

14. Ancamb6mu. Soft and Hard Voting. Bagging. Cry4aiinblii jec.

15. Metpuueckuii knaccupukaropsl. KNN. WKNN.

16. JIuneiinas perpeccus. LASSO, LARS. CART.

17. lepeBbst  pewmenuii.  Mudopmanmonnslii  Bbmrpeim. — OmuOka
kiaccudukanuu, 3HTponus, kpurepuit Jxunu. [IpyHuHr.

18. I'noGanpubiii mouck. Coywailnbeiii nouck. Grid search. CrydaitHoe
onyxnanue. baiiecoBckasi onTUMM3aIIUSL.

19. Jluneiinass perpeccus. [lommHOMmManbHass perpeccus. [ 'peOHeBas
perpeccus.

20. Perpeccusi. Metpuku onenku perpeccun: MSE, MAE, R2 -
KO3 PUIIMEHT 1eTepMUHALIUN.

21. TlepeoOyuenue u peryispusanusi, rpedHeBas perpeccus, LASSO, Elastic
Net.

22. TlepuenTpoH, TOTUCTHYECKAS PETPECCHSL.
23. TlonHOCBSI3HBIC HEHPOHHBIE CETH.

24. CToXxacTHYeCKU TPaJUeHTHBIA CIYCK U OOpaTHOE pacHpOCTpaHEHHE
rpagueHTa.

25. Perynsipuzaiusi TMHEWHBIX MOJIEIEH KITacCU(UKAIINH.
26. AdaBoost. I'paarieHTHBIN OyCTHHT PENIAIONINX JEPEBHEB.
27. Knactepuzanus. Agglomerative Clustering. MeTpuku KiiacTepu3aimi.

28. Ouenka kinaccudukaiuu. DdpdexkruBHocTh no [lapero. Precision-Recall
u ROC kpussie. AUC.
29. Heiliponnblie CETH. [lepuentpon PozenOnarra. Oo6partHoe

pacnpocTpaHeHue rpaaueHTa. OyHKIMM akTUBauu. Softmax.



30. Jloxkanbubiii mouck. Hill Climb wu ero pasHoBumHoctu. OTXKWUT.
['eHEeTHYECKUI aNTOPUTM.

31. MeTto onmopHBIX BEeKTOPOB. Aapa.



