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PA3JIEJI 1. OPTAHU3AIIMOHHO-METOJINYECKHUIA

1.1. OEJIUA JUCHOUTIJINHDbI

LlenssiMi OCBOGHHUS OUCLUIUIMHBI SABJSIETCSl HM3ydeHHEe Oa30BBIX MoAeled HEHPOHHBIX ceTeld, METOHOB U
ITOPUTMOB WX MUCTIOJNB30BAHMUS JIJISI PEIICHNs] TIPOCTEHIINX 3a/1a4 C MPUBJICUYCHUEM TOTOBBIX OnOimnoTek Ha Python.

1.2. YYEBHBIE 3AJIAYU JTUCIUIIINHBI

OCBOEHHE CTYJCHTaMH TEOPHH M NMPAKTUKW HCIIOJIb30BaHUS HEHPOHHBIX CETEH JUIS PElICHUs MPaKTHYECKUX
3a/1a4 aHAIM3a N300paKeHUH 1 aHaN3a Ta0JIMIHBIX JaHHBIX.

1.3. MECTO JUCHUILUIMHbI B CTPYKTYPE OCHOBHOMW OBPA3OBATEJIBHOM
ITPOT'PAMMBI

Luxn (paszen) OIIOII BO: |B1.B

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

AnropuTMH3anus U IPOrpaMMHUPOBAHUE

MareMaTuuecKkul aHaju3

Anrebpa

1.3.2. JQucyunnuna "Cucmemsl uckyccmeennoz2o uumennekma' —evicmynaem onopou Osl Cledyioujux
9/1EMEHMOB:

Hpe}.‘[,ZlI/IHHOMHaSI IMpaKTUKa

1.4. PE3YJIbTATBI OCBOEHUA JUCIHHUIIJIMHBI:

1IKc-9.1: Jlexomnosupyem, ¢popmarusyem npoyeccvl u 00vekmbvl O0jisi UCNONb30BAHUSL UHMELIEKMYANbHbIX
NPOCPAMMHBIX PeuleHul

3HaTh:

YPOBeH]) 1 | Tone: 3aJa4 MalllMHHOI'O 06yquH5{ " IPUMCHACMBIC K HUM KJIACChI AJITOPUTMOB

YpoBeHnb 2 | OCHOBHBIC HAIIPABIICHUS PA3BUTHS UCCIICIOBAHUN B 00JACTH CHCTEM UCKYCCTBEHHOTO MHTEIUICKTA

ypOBeHL 3 TCOPECTUUCCKUC OCHOBBI AJITOPUTMOB MAIIIMHHOT'O 06ylieHI/I$I

VYMeTh:

YPOBeHb 1 |moAroTOBUTH MaHHBIE K UCITOIB30BAHUIO ajJropurMa MalinHHOI'O o6yquI/m

YpoBeHb 2 | OLICHUBATh KAYECTBO PEILICHUI CHCTEM MAIIMHHOTO O0Y4eHHUS

YPOBeH]) 3 AalTUPOBATh AJITOPUTMbBI MAIIUHHOTO OGy‘ICHI/IH K pEIICHUIO IMTPAKTUYCCKUX 3a1a4

Bnaners:

Ypoeenb 1 | MeTOA0sI0THEH pa3paOOTKH PEIICHNH MAIMHHOTO 00YYEHUS

ypOBeHL 2 NpUMCpPaMU IMMPAKTUICCKOTO MPUMCHCHUS apXUTCKTYP UCKYCCTBCHHOI'O MHTCIJICKTA

YpoBenb 3 | MeTOTaMH OHJIAWH TECTHPOBAHUS PEIICHUNA MAaITHHHOTO O00YdEHHS

B pesynomame oceoenua oOucyunaunst ""Cucmemuvt UCKycCmEeHHO020 unmennekma'' oodyuaroujuiics

3.1 |3uarh:

- MeToIbl pa3pabOTKM OPHUIMHAJBHBIX aJrOPUTMOB M IPOrPAMMHBIX pEIICHHH C HCII0Jb30BaHUEM
COBPEMEHHBIX TEXHOJIOTHIA;

- IPUHIMIEI 00yYeHUsI U PUMEHEHHST HEHPOHHBIX CeTeild;

- TCOPCTUYCCKNUE OCHOBEI U aJITOPHUTMbI 06yquH;1 C MOAKPCIJICHUEM

3.2 | YMmeTh:

- IPUMCHATH METO/Ibl MAIIMHHOT'O O6y‘IeHI/I$I, IMOATOTaBIIMBATh JaHHBIC U MHTCPIPETUPOBATE PE3YJIbLTAThI;

- HacTpamBaTh HEOOXOAMMOE OKpPYKEeHHUE sl paObOTHl C HEHPOHHBIMHU CETSAMU;

- IPUMEHATH U 1000y4JaTh MpenoOydeHHbIe HEHPOHHBIE CETH U3 JOCTYITHBIX ONOINOTEK;

- BLI6I/IpaTI> 1 pC€aJIN30BbIBATH AJITOPHUTMBIL 06y‘ICHI/I$I C NOAKPEIIJICHUEM C YYETOM CHGI_II/I(I)I/IKI/I 3aJa4dn

3.3 | Baagersn:

- HaBbIKaMMU OIICHKHW HNPHUMCHUMOCTHU AJITOPUTMOB, BO3MOKHBIX PHCKOB U HOCJ'IGI[CTBPIIZ OH_II/I6OK, HaXOJHUThb
OIITUMAJIBHBIC PCIICHUSA JJI pa601mx 3aaa4,

- HaBBIKOM HCITOJI30BAHUS CYIIECTBYIOMIMX MPOTPAMMHBEIX OMONHOTEK W MOJENEH, CO3MaHus MPOrPaMMHBIX
peain3anui ryOOKHX HEWPOHHBIX CETEH;




-BJIaZICCT HABBIKOM MHCIIOJB30BaHUA CYHICCTBYIOIIUX TIPOrPaAMMHBIX OMONHOTEK U MOHeHeﬁ, CO3aaHuA
IIporpaMMHBIX peanmaunﬁ Ha OCHOBE aJIrTOPUTMOB 06yqu1/I;[ C MMOJAKPCIICHUEM

1.5. ®OPMbI KOHTPOJIA

Texymuii KOHTPOJH YCHEBAaGMOCTH IIO3BOJISIET OIEHHUTHh YPOBEHb C(HOPMHUPOBAHHOCTH 3IIEMEHTOB
KOMITETCHIMH (3HaHWH, YMEHMH W TPHOOPETEHHBIX HABBIKOB), KOMIIETCHLUHUH C TIOCIEAYIOMINM OOBbeIUHEHHUEM
OIICHOK W TPOBOIUTCS B (opMe: YCTHOTO OMpoca Ha JEKIHOHHBIX M CEMHHAPCKHUX/MPAKTUYECKUX 3aHATHIX
(bpoHTaNBHBINA, WHIWBUIYATHHBIA, KOMIUICKCHBIN), MMCHBMEHHOW IPOBEPKH (TECTOBBIC 3alaHWs, KOHTPOJIL 3HAHHUM
1O pasfeny, CHTYallMOHHBIX 3aJaHWil W T.I.), OICHKA aKTUBHOCTH paboThl 00ydalolIerocsi Ha 3aHSATHH, BKIIOYAs
3aJaHus AJIs1 CAMOCTOSITETIbHOM PaOOTHI.

Ilpomesicymounan ammecmayusn

PesynpTaTel TeKymiero KOHTPONSI W TPOMEXKYTOUHOW arTecTaliud (QOPMHPYIOT PEHTHHTOBYIO OILEHKY
paboTel cTymeHTa. PacmpenmeneHue OaiioB Tpu  (OPMHUPOBAHWHM PEUTHHTOBON OIEHKH pabOTHl  CTyAEHTA
OCYIIIECTBIISIETCSI B COOTBETCTBMU C JICHCTBYIOIIMM JIOKAJIHHBIM HOPMATHBHBIM akToM. [lo  nmucnuroimHe
"CucTeMbl UCKYCCTBEHHOTO UHTEJUIEKTA" BUAOM ITPOMEKYTOUHOM aTTECTAllUU SIBISIETC 3aueT

PA3JIEJI 2. COAEPKAHUE JUCIIUITJIMHbI

2.1. TPYJOEMKOCTDb OCBOEHUA JUCIIUIIJIMHBI

OO6mas Tpyao€MKOCTh TUCHMILIMHBI "CHCTEMBI MCKYCCTBEHHOTO WHTEJUICKTA" COCTABISCT 2 3a4ETHHIC
SIMHULIBI, 72 YacoB.

KonmdecTBo 4acoB, BBIAENSEMBIX Ha KOHTAKTHYIO PabOTy C IpermojaBaTeieM W CaMOCTOSATENBHYI0 PadoTy
00yJaroIerocs, OnpeAeIsIeTCs yIeOHBIM TUTAHOM.

2.2. COAEP)KAHUE PA3JIEJIOB JUCIIUIIJIMHbI

HaunMeHoBaHuUe pa3ieioB U TeM /BU/I 3aHATHsI/ Cemectp | UacoB | Komneren- | JIlutreparypa | Uute | [lpumeuanue
/ Kypce M PaKT.
Pa3nen 1. BBeieHue B HCKYCCTBEHHbIH MHTEJIEKT
M OCHOBHbIE€ METOAbI MAILIMHHOI'O 06y‘IEHl/Iﬂ JJId
PadoThI ¢ TA0AMYHBIMHU JAHHBIMH
OCHOBHBIE 3a/1a4U CUCTEM HCKYCCTBEHHOI'O 5 1 ITKc-9.1 JIL.1J11.2 0
uHTtemekra. Kimaccuduxarus, JI1.3J12.1
KJlactepu3anus, perpeccus. TUmbl MallInHHOTO JI2.2J13.1
00y4eHUs: C yauTelneM, 0e3 yauTels, C JI3.2J13.3
YaCTUYHBIM TPUBJICUYCHUEM YIHUTENS, 00ydeHNe 012233
¢ nmoxakperieHneM. Knaccudukanus Ha 2435
npuMepe anroputma k-Oirbkaimmx coceneit
(kNN). MeTpuku o1ieHKH KJTacCH(DHUKAITIH:
noJjiHoTa, TouHocts, F1, ROC, AUC.
Banunanuonnas u TectoBas Beibopka. Kpocc-
Banmamnus. Pabora ¢ kareropuanbHBIMH
npusHakamu. /JIex/
[IpopaboTka yaeOHOTO MaTepHaa JICKINH. 5 2 ITKc-9.1 JI1.1J11.2 0
IToaroroBka k maGopaTopHbIM padoTam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
213233
2435
Mertonsl paboTsl ¢ Tabnunamu B Python. 5 1 [TKc-9.1 JI1.1J11.2 0
Arperanys ¥ BU3yanu3anus JI1.3J12.1
nmaHHbIX. [IpoBeieHre mepBUYHOTO aHaIHM3a JI2.2J13.1
na”HbIX. /J1a6/ JI3.2 JI3.3
213233
2435
IIporpaMMHO-aJITOPUTMHUECKOE OCBOCHUE 5 0 ITKc-9.1 JIT.1 JI1.2 0
matepuaina /Ip/ JI.3J12.1
JI2.2J13.1




JI3.2 J13.3

012233
2435
Perpeccus. Metpuku orieHkn perpeccuu: MSE, ITKc-9.1 JIT.1 JI1.2
MAE, R2 — xo3ppunueHt JI1.3J12.1
nerepmuHanuu. JInneitHas perpeccusi, J12.2J13.1
MOJMHOMHUAJIbHAS PETPECCHS. JI3.2 J13.3
[epeoOyuenne u perynsipusanus, rpeOHeBas 012233
perpeccus, LASSO, Elastic Net. D4 D5
JluneitHble MOIEIH TS KIIaCCH(DHUKAIINN.
IlepuenTpoH, JorucTUYECKAS
perpeccus, OJIHOCBA3HbIE HEWPOHHBIE CETH,
CTOXAaCTUYECKHI TPAIMEHTHBIH CITYCK U
o0OpaTHOe pacTpoCTpaHEeHUE TPaINeHTa.
Perynspuzanust TMHEHHBIX
Mojenel knaccudukanuuu. /JIex/
IIpopaboTka yaeOHOTO MaTepuaia JCKITHH. ITKc-9.1 JIT.1J11.2
[Monroroska k 1abopatopHbiM pabotam /Cp/ JI1.3712.1
J12.2J13.1
JI3.2J13.3
012233
2435
Hcnonb3oBaHue U cpaBHEHUE aITOPUTMOB ITKc-9.1 JIT.1 JI1.2
knaccuduranuu: kNN, JI1.3J12.1
penianme 1epeBbes U X aHcaMOIIH, JI2.2J13.1
JorucTuieckas perpeccus. /J1ad/ JI3.2J13.3
012233
2435
IIporpaMMHO-aIrOpUTMUYECKOE OCBOCHUE ITKc-9.1 JIT.1 JI11.2
marepuana /T1p/ JI1.3712.1
J12.2J13.1
JI3.2J13.3
012233
2435
Knacrepuzanms. k-means, k-means++, I1Kc-9.1 JI1.1J11.2
DBSCAN, armomepaTuBHas JI1.3J12.1
KJacTepusaius. MeTpuku OIeHKU JI2.2J13.1
knactepusamu. /Jlex/ JI3.2 JI3.3
012233
2435
[IpopaboTka yaeOHOTO MaTepHaa JISKINH. ITKc-9.1 JI1.1J11.2
IToaroroBka k mabopaTopHbIM padoTam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
Hcnons3oBaHuE U OLIEHKA aJTOPUTMOB I1Kc-9.1 JI1.1 J11.2
perpeccun. [log6op onTHMaTBHBIX JI1.3J12.1
napameTpoB perpeccud. /J1a6/ JI2.2713.1
JI3.2 J13.3
212233
2435
IIporpaMMHO-aJITOPUTMHYECKOE OCBOCHUE ITKc-9.1 JI1.1J11.2
Matepuana /I1p/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233

24 95




AJNropUTMBI, OCHOBaHHBIE HA TPUMEHEHUHN ITKc-9.1 JI1.1 JI1.2
pemaronmx aepesbeB. Kpurepun pasaencHus JI1.3J12.1
y371a: THPOPMAIMOHHBII BEIMTPHILI, KPUTEPHHA J12.2J13.1
JxuHM. JI3.2 JI3.3
AHcamOITH perranmx IepeBbeB: CIIyIaiHbId 012233
Jiec, TpaAUEHTHBIN OYCTHHT. 2435
Meton onopHBIX BeKTOpoB. [Ipsmas u oOpatHas
3amava. OnpeseneHne ONOPHBIX BEKTOPOB.
SAnepusrii Tprok. /Jlex/
IIpopaboTka yaeOHOTO MaTepHaa JISKINH. ITKc-9.1 JI1.1J11.2
IToaroroBka k madopaTopHbIM padotam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
OnTUMU3ALMOHHBIC 3aa41 U UX PELICHMUS. [1Kc-9.1 JIT.1 J11.2
ITon6op runepmapaMeTpoB aIropuT™Ma ¢ JI1.3J12.1
MOMOIIBIO METOAOB ONTUMU3aNKu. /J1ab/ JI2.2713.1
JI3.2 J13.3
212233
2435
IIporpaMmMHO-aIrOpUTMUYECKOE OCBOCHUE ITKc-9.1 JI1.1J11.2
Matepwuana /I1p/ JI1.3J12.1
JI2.2J13.1
JI3.2 J13.3
212233
2435
[ToaroroBka k pyoeskHOMY KOHTpOIto /Cp/ ITKc-9.1 JI1.1J11.2
JI.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
Pa3gen 2. Cucrembl ri1y6oKkoro o0yueHust
Hetiponnsie cetn. OyHKIMU OMMOKA [TKc-9.1 JI1.1J11.2
HEHPOHHBIX ceTeH M 00yJIeHHE ¢ JI1.3J12.1
MIOMOIIIbIO 0OPATHOTO pacpOCTPaHEHUs J12.2J13.1
rpaauenTa. [lonstue 6319a 1 snoxu. /Jlex/ JI3.2 JI3.3
212233
2435
[IpopaboTka yaeOHOro Marepurana JEKIHH. [TKc-9.1 JI1.1J11.2
IToaroroBka k mabopaTopHbIM padoTam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2 J13.3
212233
2435
Knaccudukanus nzo0pakeHuit u TpanchepHoe ITKc-9.1 JI1.1J11.2
obyuenmue. /J1a6/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233
2435
IIporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE ITKc-9.1 JI1.1J11.2
matepuana /I1p/ JI.3J12.1

JI2.2J13.1




JI3.2 J13.3

012233
2435
PaboTa ¢ n300pakeHUSMH C TTOMOIIHIO ITKc-9.1 JIT.1J11.2
HEeHpOHHBIX ceTeil. CBepTOUHbIE HEHPOHHBIE JI1.3J12.1
cetr. Oniepanuu cBepToK, max-pooling. J12.2J13.1
IlonmynsipHbIE apXUTEKTYPbI CBEPTOUYHBIX JI3.2 J13.3
Heiiponnbix ceteii: AlexNet, VGG, Inception 012233
(GoogLeNet), ResNet. TpanchepHoe 2435
oOyuenue. /Jlex/
IIpopaboTka yueOHOTO MaTepuaa JCKITUH. ITKc-9.1 JIT.1J11.2
[onroroska k nabopatopHeiM paboTtam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
0102233
24 35
PaboTa ¢ TekcTaMu ¥ BEKTOPHBIMH ITKc-9.1 JIT.1J11.2
MIPEJICTABIICHUSIMH TEKCTOB /J1ab/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
012233
24 35
[IporpaMMHO-aITOPUTMHUYECKOE OCBOCHHE [TKc-9.1 JI1.1J11.2
marepuana /I1p/ JI1.3712.1
J12.2J13.1
JI3.2J13.3
012233
2435
O6paboTka TekcToB. PaboTa ¢ ecTecTBEHHBIM ITKc-9.1 JIT.1J11.2
A3BIKOM C TTOMOIIIbIO HEHPOHHBIX CETEH. JI1.3J12.1
BekropHbIe peACcTaBlIeHUs JUIsl TEKCTA: J12.2J13.1
word2vec, skipgram, JI3.2 J13.3
CBOW, fasttext. PekyppeHTHBIC HEHPOHHBIC 215233
cetu, LSTM, GRU. 24 95
Tpancdopmepsr, BERT, GPT. /JIex/
[Monroroska k pydoexuomy koHTpoto /Cp/ [Kc-9.1 J1.1J11.2
JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
0102233
24 35
Pa3gen 3. OGyyenne ¢ nogkpenaieHueM
ITonsTus arenra, cpeabl, COCTOSIHUS, IE€UCTBUI I1Kc-9.1 JI1.1 JI1.2
U Harpagbl. OyHKIUS JI1.3J12.1
neHHocTtH cocrostaus (Value function) u JI2.2J13.1
¢dynkums kadectsa aercteus (Qfuntion). JI3.2J13.3
OnTuMH3anKs CTPATETHH C TOMOIIBIO 0102233
MaKCHMU3alluu QYHKIWNA EHHOCTH 1 Ka4eCTBa. 24 35
Q-o0yuenue. /Jlex/
[IpopaboTka yaeOHOTO MaTepHaa JICKINH. ITKc-9.1 JI1.1J11.2
IToaroroBka k maGopaTopHbIM padoTam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
212233

24 95




IIpumenenne Q-Networks mis permenus 5 4 ITKc-9.1 JIT.1J11.2 0
NPOCTBIX OKpYyKeHuit. /J1ab/ JI1.3712.1
JI2.2713.1
JI3.2J13.3
31322 33
24 35

IIporpaMMHO-aJITOPUTMHUYECKOE OCBOCHUE 5 4 ITKc-9.1 JI1.1 JI1.2 0
marepuana /T1p/ JI1.3J12.1
J12.2J13.1
JI3.2J13.3
012233
2435

I'mybokoe oOyuenne ¢ noakperieaneM. Deep Q 5 2 ITKc-9.1 JIT.1J11.2 0
-Networks, Actor-critic. /JIex/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
215233
2435

IIporpaMMHO-aIrOpUTMUYECKOE OCBOCHUE 5 4 [TKc-9.1 JIL.1J11.2 0
marepuana /T1p/ JI1.3712.1
J12.2J13.1
JI3.2J13.3
01022 33
24 95

[ToaroroBka k pyoesxHOMy KoHTpoto /Cp/ 5 4 [TKc-9.1 JI1.1J11.2 0
JI1.3J12.1
J2.2J13.1
JI3.2J13.3
313233
24 35

Pasznensr 1-3 /Konc/ 5 2 T1Kc-9.1 JI1.1 J11.2 0
JI1.3J12.1
JI2.2J13.1
JI3.2 J13.3
D152 33
D4 95

PA3JIEJI 3. OBPA3OBATEJIBHBIE TEXHOJIOI'UH

B mpouecce ocBoeHMS IUCIUIUIMHBI HCIONB3YIOTCS CIIEAYIOIIME 0O0pa3oBaTeNbHBIE TEXHOJIOTHH: JIEKIUH
(JD), npakruueckue 3austus (IIP), mabGopatopueie paboter (JIP), camoctositensHas pabora crymentoB (CP) mo
BBIIIOJIHEHUIO PA3JIMUHbIX BUIOB 33JaHUN.
1. B mpomecce ocBOeHHMs] AMCUMIUIMHBI HCIIONB3YIOTCA CJEIYIONINEe WHTEPaKTHBHBIE 00pa30BaTEIbHBIE TEXHOJOTHH:
npobnemuas jekuusi ([1JI). JlekunoHHBIH MaTepuan NpeACTaBICH B BHIE claii-mipe3eHTaund B (opmare «Power
Pointy. [Ins HarnsgHOCTH WCIIONB3YIOTCS MaTepHalibl Pa3IMYHBIX HAYYHBIX M TEXHHYECKUX OSKCIEPUMEHTOB,
CIIPAaBOYHBIX MAaTEpHajioB, HAyJHBIX CcTaTedl T.J. B Xome 5ekumm mpemaycMoTpeHa oOpaTHasl CBA3b CO CTYIEHTAMH,
AKTHBU3UPYIOLIME BOIPOCH], MPOCMOTp M 0oOCykaeHue BuIeoduinbMoB. [Ipn mpoBeaeHWM JEKIHMH HCIIOIB3YeTCs
poOJIEeMHO-OPUEHTUPOBAHHBIN MEXAUCIMILIMHAPHBIA MOAXO0[, MPEIIONaraloiiii TBOPYECKUE BOMPOCHL U CO3JaHUE
JUCKYCCHUOHHBIX CUTYaLMi.
2. IIpu U3m0XeHUN TEOPETUYECKOTO MaTepHalia UCTIONb3YIOTCA TaKHEe METOIBI:
— MOHOJIOTHYECKHI];
— MOKAa3aTeILHBIN;
— IUAJIOTHYECKUI;
— DBPUCTUYECKUIA;
— HCCIEAO0BATEIbCKUM;
— MpoOIEMHOE H3JIOKEHHE.
3. Ucnonb3yroTes cineayrole NPUHIMIBI TUAAKTUKN BBICIIEH HIKOJIBI:
— MOCJIEe0BaTEIbHOCTE OOYUCHUS;
— CHCTEeMaTUYHOCTb OOyJIEHUS;




— IOCTYITHOCThH OOyICHWSI;

— NPUHIIMI HAYYHOCTH;

— IPUHIIMITEI B3aUMOCBSI3U TEOPHHU U IIPAKTUKH;

— TPUHIMIT HATJISIJHOCTH U JIP.

B koHIIE KaXKI0#1 JIEKIHU MPEeTyCMOTPEHO BPEeMs JIJIsl OTBETOB Ha POOJIEMHBIE BOIIPOCHL.

4. CamocroarensHast paboTa mpegHa3HadeHa s BHEAyAUTOPHOW  pabOTBl  CTYIEHTOB, CBSI3aHHOH C
KOHCITIEKTHPOBAHUEM HCTOYHHKOB, yI€OHOTO MaTepHania, U3ydeHHEeM JOTOJIHUTEIBHOH JINTEPATyphl 10 AWCIHUILIUHE,
HOATOTOBKOM K TEKyIIEMY M IPOMEKYTOYHOMY KOHTPOJIIO, @ TAaKXKe BBINOIHCHHEM WHIMBHAYAIBHOTO 3a/aHHS B
(hopMe SMIIUPUIECKOTO UCCIICIOBAHUSL.

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

4.1. PexomeHayemasi Jureparypa

1. OcHoBHast IMTepaTypa

ABTODBHI, 3arnaBue N3parenscTBO, rOg
JI1.1 | Dnax I1. MammnaHoe o0yueHne. Hayka u MCKycCTBO MOCTpOeHUs M: IMK Ilpecc, 2015
AITOPUTMOB, KOTOPBIE M3BJICKAIOT 3HAHUS U3 NaHHBIX
(400 c.)
JI1.2 |Hukonenko C., I'my6okoe odyuenue (480 c.) CIIG.: ITurep, 2018
Kanypun A.,
Apxanrenbckas E.
JI1.3 |Cartron P. C., Bapro | O0yuenue ¢ noakpemieHueM: Beenenue. 2-¢ usg. (552 M.: IMK IIpecc, 2020
9. Ix. c.)
2. lonotHUTEJILHAS TUTEPATYypa
ABTOpBHI, 3arnaBue W3narenscTBO, O
JI2.1 | E.B.boposckas, H. | OCHOBBI HCKYCCTBEHHOTO MHTEIUIEKTA: yaeOHOe mocodue | M. : JlabopaTopus 3HaHUM,
A. JlaBb110Ba (130c.) 2020
JI2.2 | I1. Jxoum WckyccTBeHHBIN HHTEIDIEKT ¢ puMepaMu Ha Python CII6. : OO0
(440 c.) "MuanekTuka'", 2019
3. Meroanueckue pa3padoTKu
ABTOpBI, 3arnaBue WznarenscTBO, rOA
JI3.1 CucteMbl UCKYCCTBEHHOTO MHTEIekTa: KoHcnekT ®IBOY BO
bpanyn H.B. nexuit st ooydaromuxcs mo OIT GakanaBpuara Bcex "ITOHAYUIC", 2024
HaIpaBJIeHUH moAroToBkH (135 ¢.)
JI3.2 CucremMBbl HCKYCCTBEHHOTO MHTEIIEKTa: MeToaudeckue OIBOY BO
H.B. bpanyn PEKOMEHIAINH TSI 1a00PaTOPHBIX M MIPAKTUIECKUX "HOHAVYUIC", 2024
3aHATHH 17151 oOygaroruxcs mo Ol 6akanaBpraTta Bcex
HarpasieHuit moarotosku (120 c.)
JI3.3 CucteMbl HCKYCCTBEHHOTO UHTENIEKTa: MeTonnyeckue dIBOY BO
H,B, bpamxyn pPEKOMEHIAITNH 110 OPTAHU3AITHN CaMOCTOSTEIIBHON "IOHAYUIC", 2024
paboTtsl oby4datonuxcs o OI1 6akanaBpuata Bcex
HanpaBJIeHUN ToAroToBKH (125 c.)

4.2. llepevyeHb pecypcoB
HH(OPMANHOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH ""UHTepHeT"

bubmuoreka ®IBOY BO «JOHELKAA AKAIEMUA ) i
Sl | yIIPABJIEHUS M TOCYIAPCTBEHHOM CITYKBBLy | itps:/donampa.ru/biblioteka
2 | Open Machine Learning Course https://mlcourse.ai
3 ?Begeﬂue B MammHHOe oOydeHne ot «Bioinformatic https:/stepik.org/course/4852/promo
nstitute»
Criernanmzanuss MammHHOEe OOydeHHe W aHaW3 JaHHBIX S .
N https://ru.coursera.org/specializations/machine-
D4 | ot «MOCKOBCKH (pU3HUKO- . .
N learning-dataanalysis
TEXHUYECKUH HHCTUTYT»
35 ls'Icnie;(i)gpMa JUI TPOBEACHUS COpeBHOBaHWMi 10 Data https://www kaggle.com

4.3. IlepevyeHb MpPOrpaMMHOro odecrevyeHus

JInieH3uonHoe

u

CBOOOJTHO  PACIPOCTPAHSIEMOE  MPOrPaMMHOE

obecrieueHrue, B

TOM

YHCJIC



OTE4ECTBEHHOT'O IIPOU3BOJICTBA!

[Ipn mpoBeneHUM JEKIMHA HCIONB3YEeTCS AyIAUTOPHS C MYJIbTHMEIUNHBIM O00OpyAOBaHHEM. AYIUTOPHBIE 3aHITHS
NPOBOAATCS B KOMIIBIOTEPHBIX KJIaccax € JOCTyroM K cetd WuTeprer. ns mpoBeneHHsT KOHCYAbTauuid B online-
pexxnme uctonb3yercs LMS Moodle n Slanexc. Tememocr.

[IporpammHoe obecrieueHue:

1. Onepannonnas cucreMa Windows 7 u BbIIIIe.

2. 11O B cocraBe makera MS Office 2010 u BrIme, BKITIOuas mporpammbl MS Project m MS Visio, muctpuOyTus
Python BMecTe ¢ OCHOBHBIMU OMOJIMOTEKAMU JIJISl @aHAJTN3a JIAHHBIX U MTAKSTHBIM

MeHeKepoM conda

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

KommbloTepHasi TeXHHKa € BO3MOXKHOCTBIO TIOAKITIOYEHUS K ceTH «lVHTepHeT» W o0ecmedeHHeM J0CTyrna B
JMEKTPOHHYI0  HHpOpMannoHHO-oOpazoBatenpHylo cpeay (QUOC @OIBOY BO JOHAVHUIC), a Takxe
BO3MOXKHOCTBIO MHIMBHUIYyabHOTO HEOTpaHHYeHHOro noctyma obydatomuxcs B ObC u DUOC nocpeactBom Wi-Fi ¢
HIEPCOHAIBHBIX MOOMIIBHBIX YCTPOMCTB.

Python-6mbnmoTexa st HAyYHBIX W MH)KEHEPHBIX pacdy€ToB http://scipy.org/

oubimorexa st 3 HeKTHBHOM pabOTHl ¢ MHOTOMEPHBIMH MacCUBaMH JaHHbIX http://www.numpy.org/

OoubimoTeKa Ha si3bIke mporpamMMupoBanusi Python ans Busyanmsanuu manHbIX https://matplotlib.org

4.5. MaTepuajabHO-TeXHHYECKOe olecrevyeHHne TUCHUILIMHBI

1. JlekunmoHHBIE 3aHATUSA. AYOUTOPHUH C MYJIbTUMEIWHHBIMH CpPEACTBAMH M HWMCIOLINE BBIXOJ B CETh
«uTeprery. [loMemenns Ui MPOBEACHUS ayTUTOPHBIX 3aHIATHH, 000PYIOBaHHEIE yIeOHOI MEOEIBIO.
2. JIabopaTopHuble paboTsl. KoMmbroTepHBIN Ki1acc ¢ KOMIIJIEKCOM MPOTPAMMHBIX CPEZCTB,
MO3BOJSIIONIMX KaKIOMY CTYASHTY pa3pabaThlBaTb MPOrpaMMHBIE pealu3alidd MPaKTHYeCKUX 3aJad B XOJe
BBIIIOJTHEHUS
nmabopaToOpHBIX PaboT.
3. Ilpaktrueckue 3aHATHA. KOMIBIOTEpHBIH KJIACC ¢ KOMIIEKCOM MPOTPAMMHBIX CPEICTB, MO3BOJISIONINX KKIOMY
CTYICHTY pa3pabaTbiBaTh NPOrpaMMHBIC peajM3aldd NPAaKTHYECKHX 3afad B XOJAE BBINOJHEHHS JaOopaTOpHBIX
pabor.
4. CamocrositenpHas pabora. bubmmoreka, umeromast pabouue Mecra Al CTYACHTOB. AYIUTOPWH, OCHAIIEHHBIE
KOMITBIOTEpaMH C TOCTYIIOM K ceTd «HTepHeT».

PA3JIEJI 5. ®OHJI OHEHOYHbIX CPEJACTB

5.1. KonTpoabHbIe BONPOCHI M 3aaHUS

Bomnpocs! k 3auery.

1. baiiecoBckwii knaccuduxarop. Onenka npusnakos (Gaussian, Bernoulli, Multinomial). EM anroputwm.

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

3. Aucambmu. Soft and Hard Voting. Bagging. Cydaiinbrii mec.

4. Metpuueckuit knaccupukaropbl. KNN. WKNN.

5. Jluneitnas perpeccus. LASSO, LARS. CART.

6. llepeBns pemennii. MapopmanroHHblil BRIUTPHITL. OmmOKa KraccuUKaIium, SHTPOINS, KpuTepuit JKiuHmM.
IIpyHuHr.

7. I'mo6anbuelii nouck. Ciyyaitnenid nouck. Grid search. Cnydaiinoe Gmyxnanue. baliecoBckas onTuMu3anusi.
8. Jluneitnas perpeccus. [lonmHomMuansHas perpeccus. [ peOHeBas perpeccus.

9. AdaBoost. I'pagrieHTHBIN OYCTHHT PENIAIONINX JICPEBHEB.

10. Knactepuzanus. Agglomerative Clustering. MeTpuku KiacTepu3anny.

11. Ouenka xknaccuduranun. IppextuBHocTh 110 [lapeto. Precision-Recall 1 ROC xpussie. AUC.

12. Heiiponnsie cetn. [lepuentpon Pozenbnarra. O6patHoe pacrpocTpaHeHue rpaareHTa. OyHKINT aKTHBAIIHH.
Softmax.

13. Jlokaneusiii mouck. Hill Climb u ero pazHoBuanoct. OTxur. [eHeTHYECKUH adrOpuTM.

14. MeTo onopHBIX BEKTOPOB. SAapa.

5.2. Tembl MMCbMEHHBIX pPadoT

[MucemenHbIe pabOTHI HE MIPETYCMOTPEHBI.

5.3. ®oHA OLEHOYHBIX CPeCTB

®DoHI OIEHOYHBIX CPEACTB IUCHUILIMHBI "CHUCTEeMBI HWCKYCCTBEHHOTO WMHTEIUIEKTa" pa3paboTaH B
COOTBETCTBHH C JIOKaIbHBIM HOpMaTuBHBIM akToM PIBOY BO "ITOHAVYUITC".

®DOHJT OIEHOYHBIX CPEACTB MUCHHUILTUHBI "CHCTEMBl HCKYCCTBEHHOTO WHTEIUIEKTa" B TIOJTHOM OOBeMe
MIpEJICTaBJIEH B BUJIE MPUIIOKEHUS K anHomy PITJI.

5.4. IlepeyeHb BUIOB OLIEHOYHBIX CPEICTB

YcTHBIH onpoc (KOHTPOIh 3HAHUH pa3zena yaeOHO! TUCITUTLTNHBI)




CobecenoBanne (caMoCTOsATEIbHAS paboTa)
WnpnBuayanbHble 3anaHus (BHITIONTHSIOTCS HA Ta00paTOPHBIX 3aHSATHSX )

PA3JIEJI 6. CPEJJCTBA AJAIITAIIMU TPENNIOJJABAHUA TUCHUIIJIMHBI K
MNOTPEBHOCTAM JIML] C OTPAHUYEHHBIMHU BO3MOXHOCTSAMMU 310POBbSA

B ciayyae HeoOXoaMMOCTH, OOyJaIOMIMMCSL M3 YUCIA JIUL ¢ OTPAaHMYCHHBIMUA BO3MOKHOCTSIMH 30POBbs (110
3asBJICHUIO OOYYArOIErocs) MOTYT MpEIIarathCs OJHH W3 CICAYIONMX BaPUAHTOB BOCHPHUATHS WHPOPMAIMH C
YIETOM UX WHIUBUIYATbHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEMH:

1) c npuMeHEeHUEeM BIEKTPOHHOTO OOYYCHHS M JAUCTAHIMOHHBIX TEXHOJOTHH.

2) ¢ MPUMEHEHHEM CIEIUATLHOTO 000pYI0BaHHs (TEXHUKH) M MPOrPAMMHOIO 00ECTICUCHUS, UMEIOIIUXCS B
OIBOY BO "ITOHAVYUIC".

B mpomecce oOydeHHss Tpu HEOOXOAMMOCTH JJsl JIMI C HapylIICEHUSIMH 3pCHHUS, CIyXa H OIOPHO-
JBUTaTEJILHOTO alnapaTa IpeAoCTaBISIOTCS CIESAYIOIINE YCIOBHUS:

- JUIA JIMI] C HApYIICHUSMU 3pEHUS: Y4eOHO-METOMUYECKHUEe MaTepHalbl B MEYaTHOH (GopMe yBEeTMYCHHBIM
mpudrom; B (GOpMe DIECKTPOHHOTO JIOKyMeHTa; B (Qopme aymuodaiina (miepeBo]i y4eOHBIX MaTepHalioB B
aynuodopmar); WHIWBUIyaTbHBIC 3aJaHNUsl M KOHCY/IbTAIHU.

- JUIA JIMI C HapyIICHHSIMH ClyxXa: y4eOHO-METOAMYECKHE Marepuansl B medaTHOW (opme; B (opme
SIIEKTPOHHOTO JIOKYMEHTA; BHJCOMATEPUANbl C CYOTHUTPaMH; WHAWBUAYAIbHBIE KOHCYIBTAllMU C MPUBJICYCHUEM
CypAonepeBOAUYNKA, MHANBUAYAJIbHBIC 3aJaHNd U KOHCYJIIbTAallUH.

- UIA JUI C HapyIICHUSIMH OIOPHO-ABUTATEIBHOTO ammapara: y4eOHO-METOAWYECKUE MaTepualibl B
rnmeyaTHoW ¢opme; B (popMmMe DIIEKTPOHHOTO OKyMeHTa;, B ¢opMe aymuodaiina, HWHAWBHAyaIbHBIC 3adaHus |
KOHCYJIbTallUuH.

PA3JIE] 7. METOAWUYECKHUE YKA3AHUSI JJIS1 OBYYAIOLLIMXCSI 10 YCBOEHUIO
JUCHUILINHDBI

JIeKIIMOHHBIE 3aHSATHUS TOCBAIICHBI PACCMOTPEHMIO KITFOYEBBIX, Oa30BBIX IMOJOXCHUN Kypca W PazbsCHEHHIO
y4eOHBIX 3aJaHUIN, BBIHOCUMBIX Ha CAMOCTOSITCIILHYIO POPAOOTKY.

JlaGopatopHble pPa0bOTH MpeAHA3HAYEHBI I NPUOOPETEHUS OMbITA MPAKTHYECKOW pealu3alud OCHOBHOU
npodecCHOHANBHON  00pa3oBaTeNbHON mporpaMMbl. Meroandeckne yKa3aHhsd K JTaOOpaTopHBIM — paboTam
popadaThIBAIOTCS CTYACHTaMH BO BpPEeMS CaMOCTOSATEILHOW IMOATOTOBKM. HeoOXOIUMBI ypOBEHb IOATOTOBKH
KOHTPOJIUPYETCS Mepe]i MPOBEACHUEM JIA00PATOPHBIX padoT.

CamocTosTenbHass paboTa CTYINCHTOB BKIIOYACT CIEAYIOIIME BHIBL: MPOpaboTKa y4eOHOro marepuana JICKIuH,
MOJITOTOBKA K JIA0OPaTOPHBIM paboTaM, IMOArOTOBKA K TEKYIIIEMY

KOHTPOJIIO U JPyrue€ BUJBI CaMOCTOSTEIBbHOW paboThl. Pe3ynbraThl BceX BHIOB PabOTHI CTYAEHTOB (hOpMHUpYIOTCS B
BUJIC WX JIMYHOTO PEUTHHTa, KOTOPHIA YUUTHIBAETCA Ha IMPOMEXKYTOUHOW arrectanuu. CamocTosATeNbHas paboTa
MpeaycMaTpUBaeT HE TOJNBKO MpopabOTKy MAaTepUalioB JIEKIIMOHHOTO Kypca, HO M WX PaclIMpPEHUE B pe3ylbTare
MOMCKA, aHAJIN3a, CTPYKTYPUPOBAHUS

Y TIPE/ICTABJICHUS B KOMITAKTHOM BHJIE COBPEMEHHOW MH(POPMAIIMH U3 BCEX BO3MOKHBIX

HCTOYHUKOB.

Texymuii KOHTPOJIb YCIIEBAEMOCTH IIPOBOJAUTCS B TEUEHUE KAXKI0IO MOJLYIIS.

OcBoenrne Moayisi ¥ €ro yCHEIIHOE 3aBEpIICHHWE HAa CTAWH MPOMEKYTOYHOH aTTeCTAllMd BO3MOXHO TOJBKO TpHU
peryasipHoii paboTe BO BpeMsi ceMecTpa W IUIAHOMEPHOM MPOXOXKJICHUU TEKYIIEro KOHTpoJisi. HabpaTh pedTHHT Mo
BceM OyiokaM Moayins B KaXIOM CEMECTpe, IHPONTH TIJIAaHOBBIE KOHTPOJIBHBIC MEPONPHUATHS B TEUCHUE
9K3aMEHAIIMOHHOHN CeCCHU HEBO3MOXKHO.

Jliisa 3aBepiiieHust pabOThI B CEMECTPE CTYIEHT JTOJDKEH BBIMIOJIHUTH BCE KOHTPOJIBHBIE MEPOTIPUSTHSL.

[IpomesxyTouHast aTTecTaIys MPoOXoauT B GopMe 3adera.
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PA3JIEJI 1.

ITACIIOPT ®OHJA OHEHOYHBIX CPEACTB

o IMCIOMIIJIMHE
«Cucremsbl HCKYCCTBCHHOI'0 MHTECIJICKTA)

1.1. OcHoBHBIE CBeJAeHHS O TUCIHHUIIJINHE

XapakTepUCTUKA JUCIUIIIINHBI
(cBenmeHust cooTBeTCTBYIOT pazaeny PIIJT)

Taomuna 1

ObpazoBarenbHas MporpaMma

OakanaBpuaT

Hanpasnenue noarotoBku

38.03.01 DxoHoMuKa

00pa3oBaTenbHON NPOrpaMMBbl

Hpodumb «DUHAHCHI U KPEIUT»
KonunuectBo paznenos 3
y4eOHOM TUCIUTLTMHBI
ACHUIUINHA 0a30BOM YacTH
A b1.B.14

DopMbI KOHTPOJIS

Pa3zHoypoBHEBEIE 3aaHNS,
nabopaTopHbIe paboTHI,

YCTHBIﬁ OIIpOC, TCCTOBLBIC 3alaHNA

ammecmayuu

lloxazamenu Ounas ¢popma 00yueHus
KonuyecTBo 3a4eTHBIX €IMHUIL 5
(kpenauToB)
Cemectp 5
Oowasn mpyooemkocmo 79
(akadem. uacoes)
Ayoumopnasa Konmaxkmuas 50
paboma:
JIEeKIIMOHHBIE 3aHITHS 16
[TpakTueckue 3aHATHS 16
JlaGopatopHbie paboThI 16
KoHncynbrammuun 2
CamocrosiTesibHAs padoTa 20
Konrpoanb 2
Dopma npomexncymouHou sager




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

Tabmuma 2
[TepeyeHb KOMIIETEHIIMI U UX JIEMEHTOB
Nupukarop
Komnerennus KOMTIETCHIIUU U €TO DIEMEHTbI HHIHKATOpa Hrzexe
KOMITETEHIIUN JJIEMEHTA
dbopmyIpoBKa

[MKc — 1: [TKc —1.2: 3namo:

Crnioco6en roroButh | Mcnonb3yeT 3HaHUE |THITHI 334324 MAIIHHHOTO MKe — 1.2

HCXOJIHYIO OCHOBHBIX METOZIOB |00YYCHUS U IIPUMECHSICMbIC 3-1 '
uHGOPMAITHIO U UCKYCCTBEHHOTO  |K HUM KJIaCChI aJITOPUTMOB

MIPOBOIUTH PACUETHI UHTEIJIEKTA B OCHOBHBIE HAIIPABJICHHUS
9KOHOMHYECCKHUX, OCJIE Y OIIEN pa3BUTHS UCCIIEAOBAHUI B [IKc - 1.2
COILIMAJIBHO- npodhecCUOHaIbHON |00JIACTH CUCTEM 3-2
DKOHOMMYECKUX M | JEATENBbHOCTU IIPU  |MCKYCCTBEHHOI'O MHTEILIEKTA
d)I/IHaHCOBI:IX pacueTax TEOPETUYECKUE OCHOBEI Ke — 1.2
nokaszaTelsiel Ha SKOHOMHUYECKUX,  |aJTOPUTMOB MAIIMHHOTO 3.3 '
OCHOBE THUIIOBBIX COLIMATBHO- 00y4eHus
METOJTUK U / WIT! YKOHOMUYECKUX U | Vyemb:
9KOHOMHKO- (puHAHCOBBIX MMOATOTOBUTH JJAHHBIE K [IKc - 1.2
MaTEMATHUUYCCKUX [IOKa3aTcjIicu HWCHOJIb30BAHUIO aJITOPUTMA V-1
METOJIOB U MOJICIICH MAaIIMHHOTO 00YYCHHUS
OLEHUBATH KAYECTBO MKe — 1.2
pELICHHI cucTeM V-2
MAIIMHHOTO O0YYEeHHSI
a/IaliTUPOBAThH AITOPUTMBI
MAaIIMHHOTO 00YYEeHHUSI K [IKc—-1.2
PEIICHHUIO TIPAKTUIECKUX V-3
3as1a4
Bnaoemp:
MeTooNorHel pa3paboTKH MKe — 1.2
pEeIIeHN MaIllMHHOTO B-1
o0y4eHus
MPHMEPAaMH MPAKTHIECKOTO | v 4 5
IPUMCHCHUS apXUTCKTYP B-2
MCKYCCTBEHHOTO MHTEJUICKTA
METOJIJaMH OHJIAIH ) MKe — 1.2
TECTUPOBAHUS PEIICHUI B-3
MalIMHHOTO 00yUYeHus

YK OC-6: YK OC-6.3: Snamo:

Crniocoben JIeMOHCTpUPYET  (COBPEMEHHbBIC YK OC-6.3
BBICTpAUBaTh U HABBIKU MHTEIJUICKTYaIbHBIC 3-1
pean30BbIBAThH UCIIOJIB30BAHUS  [TEXHOJIOTHH JUISI PEIICHUS

TPAeKTOPHUIO MH(QOPMALMOHHBIX [MPO(ECCHOHABHBIX 3a1a4




CaMOpa3BUTHUS HA
OCHOBE NPUHIIUAIIOB
00pa3oBaHUs B
TEUEHHE BCEU KM3HU

TEXHOJOTHH IS
peuieHus
AHAJIMTUYCCKHUX U
YIIPaBJICHYECKUX
3aJ1a4

[PA3JIMIHBIC MCTOAbBI 1
MMOAXO/Jbl, UCIIOJIBb3YCMBIC B
MCKYCCTBCHHOM MHTCJIJICKTC

YK OC-6.3
3-2

IPUMEPBI IPUMCHCHHS
HCKYCCTBEHHOT'O
MHTEJUICKTa B (QMHAHCOBO-
PKOHOMHYECKOH chepe

YK OC-6.3
3-3

Ymems:

000CHOBBIBAThH BHIOOD
COBPEMEHHBIX
MHTEJUICKTYaJIbHBIX
TEXHOJIOTUHA U POTPAMMHOM
Cpelbl IpU PEIICHUH
npodeccruoHaIbHBIX 33724

YK OC-6.3
V-1

0OOCHOBBLIBATh U pcain30BaThb
AJITOPUTMBI HCKYCCTBCHHOT'O
MHTCJIJICKTA JJIA PCIICHUA
AHAJTIUTUYCCKUX U
YIPABJICHYCCKUX 3adav

YK OC-6.3
V-2

OIICHUBATh TOYHOCTH
AJITOPUTMOB HCKYCCTBEHHOTO
WHTEJUIEKTA U UCTIO30BaTh
Pe3yJIbTATHl X paOOTHI IS
[PEIIeHUSI TIOCTABICHHBIX
3aja4y npodeccuoHATbHON

chepnl

YK OC-6.3
V-3

Brnaoemou:

HaBBIKAMHM ITPUMCHCHUS
METOJIOB TIPEIBAPUTEIHLHOM
00pabOTKH, aHaIIN3a U
BU3YaTH3AIH JAaHHBIX

YK OC-6.3
B-1

HaBbIKAMU HUCTIOIB30BaHUS
COBPEMEHHBIX
WHTEJUICKTYaIbHBIX
TEXHOJIOTUMN JJISl PEIICHUS
npodeCCUOHANILHBIX 3a7a4

YK OC-6.3
B-2

HAaBBbIKAMHU HUCTIOJIb30BaHUS
CYLIECTBYIOIINX
MPOTPaMMHBIX OMOJIMOTEK 1
MOJICIICH, CO3TaHUs
[MPOTPAMMHBIX pean3alni

r1yOOKUX HEUPOHHBIX CETEH

YK OC-6.3
B-3




Tao0muna 3

Otanbl HopMUPOBaHMS KOMIIETEHIIMA B IPOLIECCE OCBOEHUSI OCHOBHOM

00pa30BaTeNbHON MPOTPAMMBI

Oranbl
No Kontponupyemsie q)opMI/IpOBaHI:I;I KoJ1 MEIMKaTOpa HaunmenoBanue
i paznebl (TeMbI) KOMITETCHITUI KOMITETEHIIIHN OILICHOYHOTO
JTVCIUIIIMHBI (HOMED cpeacTna
ceMecTpa)
Paznen 1. BBeneHnue B MCKYCCTBEHHBIM MHTEIEKT U OCHOBHBIE METO/IbI
MaITMHHOTO O0y4YeHHUsl 17151 pabOThI ¢ TAOJIMYHBIMU JAHHBIMU

1. |Tema 1.1. 5 [IKc - 1.2 PazHoypoBHEBBIC
OcHoOBHBIE 337241 Hi- 1’2’f ) 3a/1aHus,
CUCTEM y_cl, 2’3'

HCKYCCTBEHHOTO Kc— 1.2 TECTOBbIC
MHTEJUICKTA. B-1,2,3 3aJaHus,
Knaccuduxanus,

KJIaCTEePH3aLIHs, YK OC-6.3 nabopaTopHas
perpeccud. Tunel 3-1,23 pabora Nel
MAIIUHHOTO O0yUYCHHUSI: Y1§2C223

C yuurenem, 0e3 VK 0C-6.3

YUUTENS, C YACTUYHBIM B-1,2,3

IPUBJICUCHUEM

yuutensi, 00y4eHue ¢

MOJKPEIJICHUEM.

Kiaccudukanus Ha

npuMepe ajroputMa k-

O KalIIMX cocenei

(kKNN). MeTpuku

OIICHKH

KJ1acCU(UKAIIUU:

MOJIHOTa, TOYHOCT,

F1, ROC, AUC.

Bamupanmnonnas u

TECTOBasi BHIOOPKA.

Kpocc-anmpanusi.

PaboTa c

KaTeropuabHBIMU

MIPU3HAKAMU.

2. |Tema 1.2. 5 [IKe - 1.2 PazHoypoBHEBBIC
Perpeccusi. MeTpuku 3-1,23 3aJ1aHusA,
OIICHKHU PErPECCUU: H50172132
MSE, MAE, R2 — MKe N ’1_2 TECTOBEIE
Kod(ppunreHT B-1.2,3 3aJlaHus,




JICTEePMHUHAITIH. YK OC-6.3 1abopaTopHas
Jluneiinas perpeccus, v 13(1)(2:% 3 pabota No2
MOJIMHOMUAJIbHAS V123
perpeccusi. VK OC-6.3
[TepeoOyuenue u B-1,2.3
peryispuzanus,
rpeGHeBast perpeccus,
LASSO, Elastic Net.
JInnelHsle MOJETN IS
KJIacCU(UKAIIUH.
[TepuenTpoH,
JIOTUCTUYECKAS
perpeccus,
MOJTHOCBSI3HBIC
HEUPOHHBIE CETH,
CTOXaCTUYECKUM
TPaUEHTHBIN CITYCK H
oOpatHoe
pacrnpocTpaHeHue
rpaIueHTA.
Perynsipuzanms
JMHEWHBIX MOJENEN
KJIacCU(UKAIIUUU.
Tewma 1.3. [IKc —1.2 Pa3HoypoBHEBBIC
Kiacrepusanus. 3-123 3a7aHus,
kmeans, k-means++, MKe—1.2 TECTOBBIE

v-1,2,3
DBSCAN, MKc — 1.2 3aJaHus,
arJioMepaTuBHas B-1,2,3
KJIaCTepU3allUsl. VK OC-6.3 nabopaTopHas
MeTpuku olleHKH 3-1,2.3 paborta Ne3
KJIaCTepU3alIUH. VK OC-6.3

v-1,2,3

VK 0C-6.3

B-1,2,3
Tewma 1.4. IIKe - 1.2 PazHoypoBHEBBIC
AJITOpUTMBI, H?{' 1’2’f ) 3aJlaHus,
OCHOBAHHBIC HA y.cl, 2,3'
MIPUMCHECHUU MKc — 1.2 TECTOBBIC
pelaImX J1epEBhEB. B-1,2,3 3a/1aHus,
Kpurepuu pazaenenus VK OC-6.3
y3Ja: 3123 nabopatopHas
UH(OPMAITMOHHBIN VK OC-6.3 pabota Ned
BBIUTPHILI, KPUTEPUI v-1,2,3
Jlxuau. AncamOIn YK OC-6.3




peuiarommx JCPCBLEB:

CJIy4aWlHBIH JIeC,
rPaJUECHTHBIN
OyCTHHT.

MeTtoz OropHBIX
BEKTOpOB. [Ipsimas n
oOpaTHas 3a71a4a.

B-1,2,3

OmnpeneneHue
OTIOPHBIX BEKTOPOB.
S nepHsblii TPIOK.
Pa3nen 2. Cuctemsl riry0oKoro oOy4eHus
Temsr 2.1. 5 [IKc —1.2 PazHoypoBHeBbIC
HelipoHHsle cetn. 3-1,23 3aJjaHus,
[MIKc—-1.2
OYHKIUY OMIUOKU V123
HEHPOHHBIX CeTeH U K¢ - 1.2 TECTOBBIC
00y4eHue ¢ B-1,2,3 3a/1aHus,
MOMOIIIbIO 0OPATHOTO YK OC-6.3
pacmpocTpaHeHUS 3-1,23 nabopaTopHas
rpaaucHTa. [ToHsTHE ylég(;gs pa6ota Ne5
09T4a U BIIOXU. VK 0C-6.3
B-1,2,3
Tema 2.2. 5 IIKe - 1.2
PaGora ¢ H?{' 1’2’f2
M300paKEHUAMH C y_cl’ 23
TMOMOTLBIO . MKe - 1.2
HEHPOHHBIX CETEH. B-1,2.3
CBepToUHbIC
HEHPOHHBIE CETH. YK OC-6.3
Onepauun CBEPTOK, 3-12,3
max-pooling. YKOC-6.3
[TonynspHbie v-1.23
YK OC-6.3
aApPXUTEKTYPBI B-123
CBEPTOUYHBIX
HEUPOHHBIX CETEH:
AlexNet, VGG,
Inception
(GoogLeNet),
ResNet.
Tpanchepnoe
oOy4JeHwue.
Tewma 2.3. 5 Héﬁi —2 %2 Pa3noypoBHEBBIC

O6paboTKa TEKCTOB.

3aJaHus,




PaGora ¢ IIKc-1.2
€CTECTBEHHBIM y-12.3 TECTOBEBIC
SIBI?,IKOM C HOMOHIUBIO H}i(?]_,_z,]fgz 3aJlaHus,
HEUPOHHBIX CETEH.
Bexropubie YK 0(23-3?-3 nadoparopHas
IIPEACTABICHUSA I 3-1,2,
TGIE)KCTa: word2vec, VK OC-6.3 pabora Ne6
skipgram, CBOW, v-123
fasttext. YKOC-6.3
PekyppeHTHbIE B-123
HEUpPOHHBIE CETH,
LSTM, GRU.
Tpanchopmepsi,
BERT, GPT.
Pazpen 3. OOyueHue ¢ nogKpenIeHueM
Tewma 3.1. IlonsTus ) H§<01 —2 é-Z Pa3HoypoBHEBbIE
o . v-1,2,3
ACHUCTBHH 1 K¢ - 1.2 nabopatopHas
Harpaapl. OyHKIUSA B-1,2,3 pabota Ne7
[EHHOCTH
coctosaus (Value YK OC-6.3 y
function) 1 3-1,2,3 YCTHBIA OTIIPOC
YK OC-6.3
(yHKIMS KauecTBa V123
nevicteusi(Qfuntion). VK 0C-6.3
Onrtumuzanus B-1,2,3
CTPATETHH C
TTOMOIIIBIO
MaKCHMM3aIAH
(GyHKUMNA IEHHOCTH
U KauecTBa.
Q-o0yuenmue.
Tewma 3.2. 5 HK(i—z %:,'2
['mybokoe 00yueHue H?(c’— 19
C TIOJIKPETIIICHUEM. V-123
Deep Q-Networks, MKc — 1.2
Actor-critic. B-12,3
YK OC-6.3
3-1,2,3
YK OC-6.3
v-1,2,3
YK OC-6.3

B-1,2,3




PA3JIEJI 2.
TEKYIIHWI KOHTPOJIb MO JTUCIUTLINHE
«CI/ICTCMBI HCKYCCTBCHHOI'0 HHTE/IVICKTA)

Texkymuii KOHTPOJIb 3HAHWM UCHOJB3YETCS Uil  ONEPaTUBHOTO U
PETryJISIPHOrO  yHOpaBJIEHHs ~ y4eOHOHM  JIEATENBbHOCTBIO (B TOM  4HCIE
CaMOCTOSITeJIbHOM paboTON) 00yUYarOIINXCsl.

B ycinoBusx OamiIbHO-PEUTUHIOBOM CHUCTEMBI KOHTPOJS  pEe3yiIbTaThl
TEKYLIEro OLICHMBAaHUSI OOYYaromIerocs MCHOJb3YIOTCS Kak IIOKa3aTellb €ro
TEKyIIEro peUTHHTa. TeKylHd KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBISICTCS B
TEYEHHE CEeMEeCTpa, B XOJ€ MOBCEIHEBHON yueOHOW paboThl MO WHIANBUAYATbHON
WHUALMATUBE mpenojasarens. JlaHHBIM  BHJA  KOHTPOJIA  CTUMYJIHMPYET Yy
0Oy4aroerocss CTpeMJICHHE K CHCTEMaTHYEeCKOM CaMOCTOSTENbHOM paboTe mo
W3YYEHHIO JUCLUIUIAHBI.

Tabmuua 2.1
Pacnipenenenue 6aiioB no BuaaM yueOHOM IeSTEIbHOCTH
(OGanmpHO-PEUTUHTOBASI CUCTEMA)

Bun 3ananus
Haumenosanue
Pazniena/Temst | jp 113 Bceero 3a K3P CP
(P3) temy | (T3,YO)| (YO)

P.1.T.1.1 7 9

P.1.T.1.2 8 9

P1T.13 8 > 9 5 5

P.1.T.1.4 8 9

P.2.T.2.1

P2.T.22 8 5 11 c .

P.2.T.2.3 8 10

P.3.T.3.1

P3T32 | ° | ° 13 5 5
Hroro: 1006 | 55 15 70 15 15

I13 — npakTryeckoe 3aHATHE;

JIP — naGopaTopHbie pabOTHI;

T3 — TecToBbBIC 3aaHUS;

YO — yCTHBIN 0onpoc;

P3 — pa3sHoypoBHEBBIE 3a/1aHU4;

K3P — koHTpOJIb 3HAHUI 110 pa3aeny;

CP — camocTosTenbHas paboTa 00y4aromerocs.



2.1. PexomeHpammM 1O OIECHUBAHUIO JIA0OPATOPHBIX  PpadoT

o0y4arImmxcs

MaxkcumMmaJjabHOe
KOJIMYEeCTBO 0AJJIOB*

Kpurepuu

OT1aIu4HO

OOyuvaromuiicss  BBIOJHWI  3aJaHUE  MOJHOCTBHIO
IPAaBWIBHO; JIOTUYHO, YETKO U SCHO M3JaraeT OTBETHI HA
MIOCTaBJICHHBIE BOTIPOCHI; OTBET HOCHT
CaMOCTOSITEIIbHBIN XapakTep, 00y4YaromUNUCs BBITOTHUIT
nabopaTopHbIe pabOTHI B TIOJTHOM OOBEME.

Xopouio

[lpu BBIMONHEHWM 3aJaHUS OOYYAIOIIUHCS JOMYCTHII
OTACTbHBIE HETOYHOCTH (HECYIIECTBEHHBIC OIIMOKH);
OTBET  OTJMYAETCS  MEHBIIEH  OOCTOSTEILHOCTHIO,
rIIyOMHOW, OOOCHOBAaHHOCTHIO W TIOJHOTOW; OJHAKO
JOMYIICHHbIE  OMMOKKA  HWCHPABISIOTCA  CaMUM
CTYJEHTOM  IOC]Ieé  JIOTIOJIHUTENBHBIX  BOIIPOCOB,
oOyJarouuiicsi BBIMOTHWI J1abopaTOpHbIe paldOTHI B
MOJIHOM 00BeMeE.

YI[OBJ'ICTBOPI/ITGJ'IBHO

[Ipu BbITIOJIHEHUU 3a7aHUS OOYYAIOLIUMNCS JTOMYCTHI
HETOYHOCTH W  CYIIECTBEHHBbIC  OIIMOKHU;  TpHU
apryMeHTalud  OTBE€Ta  CTYJEHT HE  IPUMEHSET
TEOPETUYECKHE 3HAHUS NJIs1 OOBSICHEHUS JOMYLIEHHBIX
OIIMOOK, B IIEJIOM OTBET OTJIWYAETCS HU3KUM YPOBHEM
CaMOCTOSITEJIbHOCTH, oOyyJaronuiics BBITTOJTHUI
nabopaTtopHbIe pabOTHI B TIOJTHOM 00BEME.

HeynosnersopurenbHO

OOyuaromuiicss HE BBITIOJHWJ 3aJaHUE; B OTBETE Ha
BOIIPOCHI CTYJICHT JIOMYCKAeT OIMMOKH B ONpPEICICHUU
OCHOBHBIX TIIOHATHH; OCCIOPSIOYHO M HEYBEPECHHO
u3JaraeT Marepuay, OOYyYaIOUIMICSI HE BBIMOTHHI
nabopaTtopHbIe pabOTHI B TIOJTHOM 00BEME.

* [Ipencrapieno B Tabmure 2.1.

THUIIOBBIE 3AJAHUSA JIA IABOPATOPHBIX PABOT JJIAA
INPOBEPKH YPOBHA KOMIIETEHIIUA

Pa3znes 1. BBeieHne B HCKYCCTBEHHbI HHTEJIEKT U OCHOBHbIE METO/IbI
MAIIMHHOT0 00y4eHus il pa00ThI ¢ TAOJIMYHBIMY TAHHBIMHU

Jlabopamopnuas paooma Nel

Metoasl pabotel ¢ Tabmuuamu B Python. Arperanus u Bu3yanuzauus

JaHHBIX. HpOBeI[eHI/Ie IICPBUYIHOI'O aHAJIM3a JAHHBIX.




Lenu: u3yueHue MeToAoB pabOThl ¢ JaHHbIMU B Python u mpoBenenue
NEPBUYHOTO aHAJIW3a JIaHHBIX.

3amanue: 3arpysure gataceT B pandas patadpeiim. BriBeauTe OCHOBHEBIC
napameTpbl jgatacera. Omnpenenure, CKOJIbKO B JaTaceTe CIy4aeB OTCYTCTBUSA
npu3zHakoB. Onpenenure, CKOIbKO TMPU3HAKOB SIBIAIOTCS KaTeroOpHalbHBIMHU.
Busyanmsupyite pacnpeieneHrue NPU3HAKOB II0  KiaccaM. Buzyanusupyure
3aBUCUMOCTb MEX]y IPU3HAKAMH.

Jlabopamopnasa paboma Ne2

Hcnonb3oBaHne © CpaBHEHHE alropuTMoB Kiaccuduramuu: kNN,
pelaIue AepeBbes U X aHCaMOJIU, IOTUCTUYECKAsI pETPECCHSL.

[enu: mpuMEeHEHHE U OLICHKA allTOPUTMOB KJIaCCU(PUKAIIUH.

3amanue: Pazgenure natacer Ha oOOydaroluii M BaJMJALMOHHBIA C
COXpaHEHueM IMpomnopuuid kmnaccoB. Knaccudumupyiite TOukn M3 garacera ¢
nomompo anroput™MoB kNN, moructuueckoir perpeccun, CART, ciydaitHOro
neca, CatBoost. Ilogbepute mnyuiine napaMerpbl aJIrOpUTMOB C IMOMOIIBIO
BaJIMJAIMOHHON BBIOOpKHU. CpaBHUTE BpeMsl pabOThl aIrOPUTMOB M 3aBUCUMOCTD
OT NMpe10OpadbOTKU JaHHBIX.

Jlabopamopnas paooma Ne3

Hcnonb3oBaHne U OLIEHKA aJrOpUTMOB perpeccuu. [lonbop onTumaibHbIX
apamMeTPOB PErPECCHUMN.

Llenu: n3ydeHue alrOpuTMOB PETPECCUMN.

3ananue: [IpuMeHUTE METON TMHEWHOW PETPECCUM IS PELICHUs 3aa4u Ha
naracere. JloObaBpTe B JaraceT IMOJWHOMHUANIbHBIC TpU3HAKW. JloOaBisiiTe
OpU3HAKW TOKa HE YBHUJIWUTE NEepeoOydeHHEe Ha BaJUIAIMOHHOM JlaTaceTe.
[Ipumenute rpebHeByr0 perpeccuto U LASSO, 4ToObl U30aBUTBCS  OT
nepeoOyydeHuUs.

Jlabopamopnas pavoma Ned

OnTuMu3alMoHHble 3aaud W uX pemieHus. [lombop runeprnapameTpos
aJIrOpUTMAa C MOMOIIBIO METOJ0B ONTUMU3AIIUU

enu: u3ydyeHue aaropuTMOB PEIICHUS ONITUMU3AIIMOHHBIX 3a4a4.

3amaHue:

1. OnTumMu3upyiiTe IIMHY MapuipyTa B 3ajjadye KOMHUBOSIKEpA C MOMOILBIO
anmroputmoB  hill climb, omxkura u reHeTnueckoro anroputMa. BeiBenute
MOJTYYMBIIHMICS TTyTh U €0 JIJTUHY.

2. ONTUMU3UPYITE TUIEpIIapaMeTPhl AITOPUTMA MAITMHHOTO 00y4YeHus (Ha
BBIOOp) C MOMOIIBIO CIy4ailHOTO TMOMCKA, MOMCKa IO perieTke, anroputma hill
climb, reHeTHYECKOTO alrOpUTMA.



Paznen 2. CucreMbl ri1y00KOro 00y4eHust

Jlabopamopnasa paboma Ne5

Knaccuduxkanus nzobpaxeHuit u TpaachepHoe o0yueHue.

Llenu: wu3ydyeHHe METOAOB TIIyOOKOro oOy4deHus miig  pabOTel €
HU300paKEeHUSMHU.

3amanue: 3arpy3ure JaTaceT W CO3JaiTe UTepaTop Ui MOJCIHU TIIyOOKOTO
oOyuenusi. 3arpy3ute npenodyueHnyro Ha ImageNet cBepTounyto cetb (AlexNet,
VGG wm ResNet) u no6aBbere k backbone momHOCBS3HBIN cllON A1 00y4YEHHS.
OOyunte HelipoHHyl0 ceTh Ha ImageNet, Bu3yanusupoBaB rpaduk QyHKIHU
moTepb Ha oOydwaromeld © BaduJAlMOHHOW BBIOOpKEe. Peamusyiite Momxynb
NPUMEHEHUsT HEHUPOHHOW CEeTH K JAaHHBIM, IMPOBEPHTE KA4eCTBO OOY4YCHHUS Ha
TECTOBOM BBIOOPKE.

Jlabopamopnasa paboma Neb
PaboTa ¢ TekcTaMu U UX BEKTOPHBIMU NPEJICTABICHUSIMH.
[enu: n3ydenme Moiesiel BEKTOPHOTO MPEACTABICHUS TEKCTOB.
3ananue: Ckauaiite npenoOydeHHbIe BekTopa i cioBaps. C MOMOIIbIO
moboro knaccudukaropa MamuHHOrOo oOyueHuss (KNN, SVM, CatBoost)
KiaccupuuupyiTe TEKCTbl K3 JaraceTa 10 CYMME BEKTOPOB  CJIOB.
Knaccudumupyiite Texctsl ¢ momorisio LSTM cetu.

Pasznen 3. O0y4eHue ¢ moaKpenjieHueM

Jlabopamopnuasa paooma Ne7
[Mpumenenne Q-Networks aist pereHns: mpOCThIX OKPYKEHHIA.
lenu: m3yuyeHue mpuUMEHEHUsT OO0Y4YEHUsI C MOAKPEIUICHUEM ISl pelieHUui
3a/1a4 KOHTPOJIS.
3amanue: OOy4yuTe TMPOCTYIO IOJHOCBSI3HYIO (Q-ceThb MJid PpEIICHHS
okpyxenus LunarLander.

2.2. PekoMeHAAUMH MO OLEHMBAHUIO KOHTPOJISI 3HAHMH MO pasjaeny
TUCHMILUTUHBI 00Y4ar0IIuXcsi

2.2.1. KonTtposnb 3HaHui 1o paszaenam |-2 OUCUUIUIMHBI MPOBOAUTCA B
dhopme TecTUPOBaHHUS.

B zaBepmieHun uM3ydeHUsS KaXIOro paszjena JUCHUIUIMHBI  MOXKET
MPOBOJUTHCA TECTUPOBaHHWE (KOHTPOJb 3HAHWM TI0 pa3ieny, pyOeKHBIH
KOHTPOJIb).



Kpumepuu oyenusanus. YpoBeHb BBINOTHEHUS TEKYIIUX TECTOBBIX 3aJaHUIM
OolleHMBaeTcss B Oamnax. MakcuMmaiabHOE€ KOJMYECTBO OauiloB MO TECTOBBIM
3aJJaHUSIM OIpeIeTIseTCs MPENoJaBaTeNsIM U MpeicTaBIeHo B Tabmure 2.1.

TecToBbIe 3aanus MPEACTaBICHBI B BUJI€ OIIEHOYHBIX CPEACTB U B IMOJTHOM
o0beMe MpeICTaBICHbI B OaHKE TECTOBBIX 3aJaHUil B 3JIEKTPOHHOM Buje. B dhonme
OLIGHOYHBIX CPEJCTB MPEACTABICHBI TUIIOBBIC TECTOBBIC 3aJlaHUs, pa3padOTaHHBIC
JUTSL U3YYEHMSI TUCUUTLTUHBI « CUCTEMBI HCKYCCTBEHHOTO MHTEIIEKTa.

THUIIOBBIE TECTOBBIE 3AJIAHUA JJISA ITPOBEPKU YPOBHSA
COPOPMUPOBAHHOCTHU KOMIIETEHIINA

Pa3nes 1. BBeieHne B HCKYCCTBEHHbI HHTEJIEKT U OCHOBHbIE METO/IbI
MAIIMHHOTO 00y4eHusl 1Jisi pa0oThl ¢ TAOJUYHBIMUA JAHHBIMHU

1. Kro B 50-¢ rompl XX Beka co031ajl MaTeMaTHYECKYIO MOJIEIb
(GYHKIIMOHUPOBAHUS CETEM HEPB- HBIX KJIETOK )KUBOT'O OpraHu3Ma?
a) Anan TeropuHT
0) ®pouk Pozentbnarr
B) NBan [laBnoB
r) bunn leiitc
2. Yactp METOJOB HCKYCCTBEHHOTO  HWHTEJUIEKTa, O3HAYaromas
W3BJICUCHHUE 3HAHUH U3 JaHHBIX:
a) Data Science
0) CraTtucTuka
B) Data Mining
r) Big data
3. Haxatumem Kakux KIaBHII MOXXHO 100aBUTH g4erku B Notebook
Jupyter (Bo3mosxHO 6oJiee 0JTHOTO MPaBUILHOTO OTBETA)?
a) M
0) A
B) Y
r)C
n) B
4.  SI3pIkm IPOrpaMMHUPOBAHHSI, KOTOpbIE OTHOCATCS K
00BEKTHOOPUEHTHPOBAHHOM mapagurme (Bo3mokHo 0osee 0aHOTO MPaBUILHOTO
OTBETA):
a) Python
0) Haskell
B) C#
r)C



5. Ko sBnsercs co3maresem s3bika Python?
a) I'euno Ban Poccym
6) Mapk Llykep6epr
B) [lennuc Putun
r) Tomac Kypi
6. Ywcno ¢ maBaromiel TOUkoil 0003HavaeTCs:
a) list
0) bool
B) int
r) float
7. S=list('12345") C momompto ¢dynkiuu list() cozmaercs:
a) MHO>eCTBO
0) Koprex
B) Criucok
r) CioBapn
8. Kakum Oyzaert 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() mpuMeHsIETCS IS
a) OYHCTKH KOpTEkKa
0) Ouunctka crmcka
B) Co3/1aHus IMyCTOTO KOPTEkKa
r) JloGaBiieHust seMeHTa B KOHEIl CITMCKa
10. Kakoe HazHauenue QyHKIIMHA cOOpaHHBIX B MoayIe random?
a) O6paboTKa CTATUCTUUYECKUX JTaHHBIX
0) MaremaTtuyeckue pacyeTsbl
B) PaboTa ¢ 6a3aMu TaHHBIX
r) ['enepanus ciydaifHbIX Yncen
11. Kaxkoit maccwB ObUI Cr€HEPUPOBAH TPH BBHIMOJHEHUH WHCTPYKIIMH
data=np.linspace(10, 18, 5)?
a) [10., 12, 14., 16., 18.]
6) [10., 15.]
B) [10., 18., 5]
r) [10, 15]



12. bwin co3maH aAByMmepHbI MaccuB mas. Kakol pesynbrar OyaeT
BBIBEJICH B KOHCOJIb TP BbI- OJIHEHUU MHCTPYKIIUK print(mas|3, 3]):

mas=np.array([[-8, 3, 10],
[J‘e) 2) 6])
[7, 17, 4]])

print(mas[3, 3])

a) 4

6) -8

B) 0

r) bynert BeiBesieHa ommoka
13. beim co3man aByMmepHbIE MaccuB mas. Kakoi pesynbTar OyaeT
BBIBEJICH B KOHCOJIb IIPH BbI IOJIHEHUU MHCTPYKIMH print(mas[3, 3]):

mas=np.array([[-8, 3, 10],
[10, 2, o],
[7, 17, 4]])
print(mas[3, 3])
a) —8
0) byner BriBesieHa OoMIMOKa
B) 0
r) 4
14. IllaxmaTHbBIN CYNIEPKOMITBIOTEP, KOTOPBIM BHIMIPATl MaTd y YeMITHOHA
Mupa no maxmaraMm ['appu Kacmaposa:
a) AlphaGo
0) dyraky
B) Deep Blue
r) JlomoHOCOB-2
15. C nomMomipl0 Kakoro CMMBOJIA MOKHO CO37aTh 3aroJIOBOK Ha SI3BIKE

pasmerku Markdown?

a)*

0)#

B) %

r) &

16. Kaxkue Teru UCronb3yrOTCs IS CO3/IaHUs JKUPHOTO MpudTa Ha S3BIKE
pasmetrkn HTML?

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

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

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

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

17. Kakoil cMMBOJ HCHOJIB3yeTCs i HaOopa (GOpMysbl ¢ MOMOIIBIO
LaTeX B Notebook Jupyter?

a)$

0) %



B) //
r &
18. Kaxkue BapuaHThl IMEH MIEPEMEHHBIX TOMycTUMBI B Python?
a) x1
0) k&
B) main
r) 1x
1) new_TepeMeHHast
19. C nomompio Kakod ornepanuu Haja ABYMs LEIbIMU YMCIAMU MOKHO
MOJIYYUTh OCTATOK
a) %
0)/
B) //
r) *
20. TIlyctp mepemMeHHOM a MPUCBOEHO 3HadeHwe S5, T. €. a = 5. Kakue
omnepanuy BO3MOXKHBI?
a) at+=1
0) a/*=3
B) a=a+1l
r) all=2
21. Jnsa gero mpumensieTcst GyHKIHs inpoot()?
a) Jlnsa onpeeneHus Tuia JaHHbIX
0) Jlns1 Bo3BeieHUsI Ynclia B CTEIICHb
B) /171 BBIBOJIA TAHHBIX B KOHCOJIb
r) [l1st BBO/IA TAaHHBIX C KJIABHATYPHI
22. Kakue omepaTopbl HUCIOJB3YIOTCS IS peaM3alluu  ITUKIUYECKUX
aNrOpUTMOB?
a) for
0) while
B) elif
r) switch
23. C=(1,2,3,4,5). Bo3M0oXHO 711 B JAHHOM KOPTEXE 3aMCHUTH 5 Ha 67
a) Her
0) Ja

Paspnen 2. Cucrembl ri1y00Koro o0yueHust

1. B mammHHOM OOy4Y€HUU JaHHBIE IENATCS Ha:
a) O0yuaronyro u o0y4aeMyro BBIOOPKY
0) bonbiryro u Manyro



B) OCHOBHYIO U HEOCHOBHYIO

r) OOy4aroIyto 1 TECTOBYIO BHIOOPKY

2. Kakx wnaspiBaeTcs MeTon MOdydeHUs KOX(D(UIIMEHTOB ypaBHEHUS
perpeccuu, mpyu KOTOPOM MUHUMHU3UPYIOTCS KBaAPAThl OUTHOOK?

a) MeTo1 MakCHMaIbHOTO MPAaBAONOI00us

0) Meroax MUHMMH3allUK CPEAHEN KBapaTHUECKOW OIIMOKHU

B) MeTo1l MUHUMM3AIIUU MOIYJEeH OMInOOK

r) MeTos HaMEeHbBIINX KBAJAPATOB

3. B HelipoHHOW ceTH BBIYMCIUTENbHAS €AUHUIA, KOTOpas IMOJIy4yaeT
uH(popMaIuIo, MPOU3BOAUT HaJ HEW MNPOCThIE BBIYMCICHUS W TIEpPElacT ee
JaJblIe:

a) 'pagueHt

0) Helipon

B) AKCOH

r) Cunarc

4. Kakoil  anropuTM = HCHOOJB3YeTCs B METOAE€  O0OpaTHOro
pacrpocTpaHeHus OMMOOK JIsl TOUCKa MUHUMYyMa?

a) MeTtosl AMXOTOMUU

0) Anroputm JleiikcTphl

B) MeTo/1 HAMMEHBIIINX KBAJIPaTOB

r) 'panueHTHBIN cIIyCcK

5. Kak naspiBaeTcs o/iHa UTepanus B Mporecce 00yUdeHMs, BKIIOYArOIIast
IpeIbsBICHUE BCEX MPUMEPOB U3 00yJaroIero MHOXecTBa?

a) Dnoxa

0) Ilaker

B) Cet

r) Mununaker

6. UroObl MOIKIIOYUTH OHMOIMOTEKY HEOOXOAWMO HCIOJIb30BATh
KJIFOUEBOE CJIOBO:

a) import

0) is

B) from

r) install

7. Jns co3panus QyHKUIMU UCTIOIB3YETCs KIIFOUEBOE CIIOBO

a) func

0) lambda

B) class

r) def

8. Kaxoif MeTos ucnosp3yeTcs pu CO3/1aHuU CIIOBaps?

a) dict()



0) tupe()

B) list()

r) set()

9. Kakyro onepalryio MOKHO BBITOJHUTH C MIOMOIIBI0 MeToAa union()?

a) CuMMeTpuYHas pa3HOCTb

0) O0BbeaHeHNE

B) [lepeceuenue

r) JlononHenue

10. Kaks dyHKIMSA 13 OMOIMOTEKH NUMPY CIYXKUT JJIsI YMHOKEHHUSI IBYX
Matpuir?

a) det()

0) dot()

B) len()

r) mult()

11. Kako#t tunm paHHBIX B OuOiMoTeKe pandas mpejcTaBisieT coOoit
IIPOUHAEKCUPOBAHHBIN MHOTO MEPHBI MACCHUB?

a) DataFrame

0) list

B) Series

r) Array

12. Kakue Qynkumu u3 6ubnnorexku matplotlib ciyxar mist moctpoeHus
rpaduka

a) figure()

0) hist()

B) plot()

r) func()

13. Jlns gero coyxut Qyukius head n3z 6ubnmorexu pandas?

a) JIns moacyera yucia cToI00B U CTPOK TaOIUIIBI

0) Jlnst BbIBOJIA JTFOOBIX MSATU CTPOK TAOIHIIBI

B) JIJ1s BBIBOJIA TIOCTICTHUX IISITH CTPOK TAOJIHAIIBI

r) 17151 BBIBOJI IEPBBIX MATU CTPOK TAOIHUIIBI

14. C nomoupto kakod (yHkuu w3 Oubnnoreku matplotlib moxHO
COXpaHUTh PUCYHOK C Tpadu kom?

a) save()

6) fig)

B) show()

r) savefig()

15. B kakom [uama3oHe 3HAY€HUM U3MeHsAeTCS  KOdP UIIUEHT
JieTepMUHAIUN?

a) [-1; 1]



6) [0, 1]

B) [0, +o0]

r) [~o0; +o0]

16. Kakue mokazaTenu UCHOJIB3YIOTCS JJIsi OICHKU KayecTBa JIMHEHHOM
Mozenu?

a) Koadduutient gerepmunanmim

0) Koadduruent gucroit perpeccun

B) Root Mean Squared Error

r) Mean Absolute Error

17. Kakue 3Ha4eHHUS MOXKET IPUHUMATH KO PUITMEHT Koppesiuu?

a) 1,2

0)—0,9

B) 0

18. bubnuoTteka, KoTOpas MpeaHa3HaueHa JJIsl MAIIMHHOTO O0YYCHHUS:

a) random

0) sklearn

B) pandas

r) numpy

19. C nmomomipl0 KakuWx TOKa3aTeleld MOKHO BBISIBUTH HaJIHune
B3aMMOCBSI3M MEX]Ty IBYMs CITy4ail HBIMU BeTUYMHAMU?

a) ucnepcus

0) Koadpument xoppensiuun

B) KoBapuanus

r) CpemaHee KBaApaTUIECKOE OTKIOHEHHE

20. BwiOepute Bepubie yTBepxkaeHuss (Bo3moxkno Oosiee omHOTO
MPaBUJIBHOTO OTBETA):

a) Ilepuentpon Po3enbsarra — 370 npuMep HEHPOHHOM CETH C YUUTEIEM

0) HelipoHHble ceTH MOXKHO IPUMEHSATDH TOJILKO JJIsl PEeLLeHUs 3a7a4
IPOTHO3UPOBAHMSL.

B) HelipoHsl coeauHsIOTCS CHUHANCaMU TOJIBKO C TEMU HEWpOHAMH,

KOTOpBIE€ HAXOASATCS B OJHOM CJI0€

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

21. Kakwue Tumbl HEHpOHOB MOTYT OBITh B nieprientpone PozenOnarra?

a) HopmupoBaHHbIie

0) OTKpbIThIE

B) BxoaHbie

r) CKpBITBIE

22. Kakue pyHKIIMM U3 NEPEUUCICHHBIX HUKE MTPUMEHSIOTCS B KAUECTBE
GyHKINNA aKTUBAIIMY B HEHPOHHBIX CETIX?

a) Curmouia



0) Curaym

B) Jlorapudmuueckas GyHKIus

r) DKCIIOHEHTA

1) [TonrHOM BTOpPOM CTETICHU

23. Kakas Oubnmnorexka uCHoib3yeTcss Ajig paboThl ¢ HEHPOHHBIMU
CeTAMMU?

a) keras

0) numpy

B) matplotlib

r) seaborn

24. Kakoi mokaszaTellb UCHOJB3YETCs NIl OLEHKHA KauyecTBa HEMPOHHOMN
CEeTH B 3ajJiaye KiaccupuKaim?

a) Root Mean Squared Error

0) Koaddurment nerepmuHanim

B) accuracy

r) Mean Squared Error

2.2.2. KoHTpoab 3HaHUI MO pa3zieny 3 TUCUUILIMHBI MPOBOJUTCS B popMe
YCTHOTO OIpoca.

Kpurepuu oneHku.

Ouenka «omauuHo) CTaBUTCS, €CIIU O0y4JarOIIMIIC:

1) mNOJHO M APTYMEHTUPOBAHO OTBEYACT 110 COJICPIKAHUIO BOIIPOCA;

2) oOHapyXHBaeT IMOHMMAaHUE MaTepHayia, MOXXET OOOCHOBaTh CBOH
CYXKIEHUS, TPUMEHUTh 3HAHUS HA MMPAKTUKE, TIPUBECTH HEOOXOUMBIE TIPUMEPHI;

3) wu3naraeT MaTepuall MOCICIOBATEIBHO U TPABUIBHO, C COOJIIOICHHEM
UCTOPUYECKON M XPOHOJIOTHUYECKOM MOCIEeI0BATEIHHOCTH.

Ouyenka «xopouwio» — CTAaBUTCS, €CIM OOydYarOIIUHCS JaeT OTBET,
YIOBIIETBOPSIIONIMN TE€M K€ TPEOOBAHUSAM, YTO W JJISl OIEHKU «OTIUYHOY», HO
JIOTTYCKAEeT OJIHY-IBE OLINOKH, KOTOPBIE CaM K€ UCITPABIISIET.

Ouyenka «y0oeiemeopumenbHo» — CTaBUTCSA, €CIH OOyYaroIuics
OoOHapy)XMBaeT 3HAHHE W MOHUMaHHE OCHOBHBIX TOJIOKEHUH JAHHOTO 3aJaHUs,
HO:

1) wu3maraer Marepual HEMOJHO W  JONMYCKaeT HETOYHOCTH B
OTIpeETICHUH TTOHATHI WU GOPMYITHUPOBKE MPABHUIT,

2) He yMeeT JIOCTaTOYHO MIyOOKO M JOKa3aTelbHO OOOCHOBAThH CBOW
CYXKJIEHUS Y TIPUBECTU CBOU TIPUMEDHI;

3) wu3naraeT MaTepuall HEMOCIEAOBATEIBHO U JIOMYCKACT OIIMOKH.



THUITIOBBIE BOITPOCHI JIJIA ITPOBEPKH YPOBHSA
COOPMUPOBAHHOCTHU KOMIIETEHIIUN

Koumponupyemuie pazoenni
(membt) oucyunIuHbl

Bonpocwt 015 noozomogku K uHOUEUOYATbHOMY
YCHIHOMY OnpPOCY RO MeMam OUCYUNTUHbL

Paznen 3. OOydeHue ¢ mogKperyieHueEM

(Qfuntion).

Q-o0yuenue.

Tema 3.1. IlonsaTus aresra,
Cpellbl, COCTOSIHUS, ICUCTBUN U
Harpaabl. OyHKIUS EHHOCTH
coctosiHus (Value function) u
GyHKIIAS Ka4ecTBa NCUCTBUS

OnTuMu3alus CTpaTeruu ¢
IIOMOILBIO MaKCHUMH3aLUU
(GyHKUMIA IEHHOCTH U KayecTBa.

1. TlonsTus: areHT, cpeaa, COCTOSHUE, IEUCTBUE,
Harpaja.

2. DyHKIMS ICHHOCTH COCTOSIHUS.

3. OyHKIMS KauyecTBa JICUCTBUS.

4. OnTumMu3anms CTPaTEruy ¢ MOMOIIBIO
MaKCUMM3aIUKA (PYHKIIMM [ICHHOCTH U KauyecTBa.
5. Q-o0yuenwue.

Tema 3.2.
['mybokoe o0ydyeHue ¢

Networks,
Actor-critic.

noakperenuem. Deep Q-

1. 'myGokoe oOy4eHue ¢ MOJKPEIICHUEM.
2. Cetp Deep Q-Networks.
3. ACHHXPOHHBII anropuT™ Actor-Critic.

THUITIOBBIE BOITPOCHI JIs1 CAMOITIOAT'OTOBKHA
JJIA ITPOBEPKHX YPOBHSA COPOPMUPOBAHHOCTHU KOMIIETEHIIUHN

Konmpoaupyemoie
pazoenvt (memowt)
OUCUUNIUHDL

Bonpocel 014 nodzomoeku kK uHOUBUOYATbHOMY
YCHHOMY OnpPOCYy O Mmemam OUCUUNIUHDL

Paznen 1. BBenenue B MICKYyCCTBEHHBIN MHTEJUIEKT U OCHOBHBIE METO/bI
MaIIMHHOTO O0yYeHUS JJIs1 paOOTHI ¢ TAOTMYHBIMY JTAHHBIMHU

Tema 1.1.

OCHOBHBIE 337141 CUCTEM
HCKYCCTBEHHOTO
WHTEJICKTA.
Knaccuduxanus,
KJIacTepU3aIlus,
perpeccus. Turbl
MaIlIMHHOTO O0yYEHUS: C
yautesnem, 6e3 yuuTens, ¢
JaCTUYIHBIM
MIPUBJICYCHUEM YUUTEIS,

1. OcHOBHBIC 3aJladu  CUCTEM HCKYCCTBCHHOI'O
HHTCIIIICKTA.

2. Knaccudwukarus, KiaacTepusaius, perpeccHs.
Tumel MamuHHOTO OOYyYeHMS: C yduTenaeM, 0e3
YUUTENSA, C YaCTUYHBIM TPUBJICYCHHEM YUUTEIS,
o0y4eHure ¢ MOJAKPEIUICHUEM.

3. Kmaccudpukanmuss Ha mnpumepe anroputma k-
ommkaitmux coceneit (KNN).

4. Perpeccusa. Merpuku oneHku perpeccun: MSE,
MAE, R? — k09 }HIHEHT AeTepMHAHALIHH.




o0yueHue ¢
MTOKPETUICHUEM.
Knaccuduxanus Ha
MpuUMeEpPe aIropuTMa
kOnmxaimmx cocenen
(kNN). MeTpuku ornieHKA
KJ1acCU(UKaLMU: TIOTHOTA,
touHocTth, F1, ROC, AUC.
BanupanuonHas u
TECTOBasi BEIOOPKA.
Kpocc-Bamumanus. Pabora
C KaTeropuaabHbIMU
IpU3HAKaMH.

Tema 1.2.

Perpeccus. Metpuku
olieHKHU perpeccun: MSE,
MAE, R*ko3¢dumenT
nerepMmuHanuu. JInneinas
perpeccus,
MOJIMHOMHMATbHAS
perpeccus. [lepeoOyuenue
U peryispuzanus,
rpeOHeBas perpeccus,
LASSO, Elastic Net.
JlunelHpIe MoIEIH JJIs
KJIacCU(UKAIIUH.
[TepuenTpoH,
JIOTUCTUYECKAs perpeccusl,
MOJTHOCBSI3HBIE HEUPOHHBIC
CETH, CTOXaCTUYSCKUM
IPAMEHTHBIN CIIyCK U
obpartHoe
pacrpocTpaHeHue
rpaaueHTa. Perynspuzamnus
JIMHEWHBIX MOJEIICHN
KJ1accu(puKanuum.

Tema 1.3.
Knacrepuzamms. k-means,
k-means++, DBSCAN,
arJjomMepaTvBHas
Kjacrepusauus. Merpuku

5. Jluueiinas
perpeccusi.

perpeccus, MOJIMHOMHUAJTbHAS

6. Ilepeobyuenne u perynspuzanus, TpeOHEBas
perpeccus, LASSO, Elastic Net.

7. Jlumentnpie Momenw I KiIacCUUKAIUH.
[IepuenTpoH, JIOTUCTUYECKAS perpeccus,

MOJTHOCBSI3HBIE HEWPOHHBIE CETH, CTOXACTUYECKUU
TPaJMEHTHBIN CIYCK M OOpaTHOE pacrpoCTpaHEHUE
rpajueHTa.

8. Perynsapuzanus
KJ1accu(UKaIuum.
9. Knacrepusanus. k-means, k-means++,
DBSCAN, arnomepaTuBHas KjlacTepU3alUs.

JIMHEUHBIX MoOJeJieH

10. MeTpuKky OLIEHKH KJIaCTEePHU3AIIH.

11. AnropuTmbl, OCHOBaHHbIE HA IPUMEHEHUH
pEILIAIOIINX JIEPEBBEB.

12. Kpurepuu pasneneHus y3ia: HHPOPMAITMOHHBIH
BBIUTPBILL, KpUTEPUHN [ KHUHMU.

13. ArcamOnu penaromux 1epeBbEeB: CIIyIaHbIN
Jiec, TPaIueHTHBIA OYCTHUHT.

14. Meton onopHbIX BeKTOpoB. [Ipsimasi u oOpaTHas
3a/aya.

15. Onpenenenne onopHBIX BEKTOPOB. S 1epHbIN
TPIOK.




OLCHKHN KJIaCTCPHU3alIUN.

Tema 1.4.

ANTOpUTMBI, OCHOBAHHBIE
Ha MPUMEHEHUU
pELIAOIINX IEPEBHEB.
Kpurepun paznenenus
y371a: "H(HOPMAaIIMOHHbBIN
BBIUTPBILL, KPUTEPHIA
JlxuHn. AHCAMOIIH
pPEILIAOIINX JEPEBHEB:
CIIlyYalHBIH JIEC,
IpaJuEeHTHBIN OYCTHHT.
Metoa OnOpHBIX BEKTOPOB.
[Ipsimast u oOpaTHas
3agava. OnpeneneHue
OTIOPHBIX BEKTOPOB.
SInepHslil TPIOK.

Paznen 2. Cuctemsl riry00oKoTro 00y4eHus

Temsr 2.1.

HelipoHHsle cetn.
OYHKIUY OIIHOKH
HEUPOHHBIX CETEU U
o0y4eHHre ¢ MOMOIIbIO
oOpaTHOTO
pacrpocTpaHeHus
rpaguenTa. [lonstue 03T4ya
Y DIIOXH.

Tema 2.2. Pabora ¢
U300PKEHUSIMU C
ITOMOILBKO HEUPOHHBIX
cerer. CBepTOUHBIE
HEHUPOHHBIE CETH.
Onepauun cBEpTOK, max-
pooling.

[TonynsipHbIE APXUTEKTYPHI
CBEPTOYHBIX HEUPOHHBIX
cereii: AlexNet, VGG,
Inception

(GoogLeNet), ResNet.
Tpancdeproe odbydyeHue.

Tema 2.3. O6paboTka

1. Heiiponnsie cetu. DyHKIIMN OMTUOKA
HEUPOHHBIX CETEM.

2. O0y4deHne ¢ MOMOIIBI0 00pPaTHOTO
pacnpocTpaHEHUS TPaUCHTA.

3. [lonsatue 63TYa U SMOXHU.

4. PaboTa ¢ n300paKeHUSIMH C IOMOIIBIO
HEUPOHHBIX CETEM.

5. CBepTOUYHbIE HEUPOHHBIE CETH.

6. Onepanuu cBepToK, max-pooling.

7. [onynsapHbIe apXUTEKTYPbl CBEPTOUYHBIX
HeliponHbIX ceteil: AlexNet, VGG, Inception
(GoogLeNet), ResNet.

8. TpauncdepHoe oOyueHue.

9. O6paboTka TekcToB. PaboTa ¢ ecTrecTBEHHBIM
A3BIKOM C TTOMOIIbI0 HEUPOHHBIX CETEH.

10. BexropHble mpeacTaBieHUs 7S TEKCTA:
word2vec, skipgram, CBOW, fasttext.
Pexyppentnbie Heliponnbie cetu, LSTM, GRU.

11. Tpancdopmepsr, BERT, GPT.




TekcToB. PaboTa ¢
€CTECTBEHHBIM

A3BIKOM C IIOMOUIBIO
HEHUPOHHBIX CETEM.
BekropHsbie
MPEACTaBICHUS 1JIS
TekcTa: word2vec,
skipgram, CBOW, fasttext.
PexyppeHTHBIE HEVPOHHBIE
cetu, LSTM, GRU.
Tpanchopmepsl,

BERT, GPT.

Paznen 3. OOydenue ¢ mogkperieHueM

Tema 3.1. [lonsTus
areHTa, Cpelibl, COCTOSIHUA,
JICICTBUI U HArpaJibl.
OyHKIMA [IEHHOCTH
coctostHus (Value
function) u pyHKIMS
KauyecTBa JCHCTBUS
(Qfuntion).
OntuMuzanms CTpaTeruu
C IIOMOILBIO
MaKCUMM3aluK QYyHKIIUI
LEHHOCTH U KayecTBa.
QoOyueHnue.

Tema 3.2.

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

1. MapkoBckue ciy4aitHbI€ POIIECCHI.
2. lleniu Mapxosa.

3. YpaBuenue bennmana.

4. AropuTMBI I1yOOKOro 0Oy4eHHUs C
MOJIKPEIICHUEM.

5. Q — anropuT™MBI 00YUYEHUS.

2.3. PexkomeHgauuu 10 OLECHMBAHHMIO PAa3HOYPOBHEBBIX 3aJaHUM

o0yyarimmxcs

MakcumMajabHoe
KOJINYECTBO 0AJLJIOB*

Kpurepuu

OTJINYHO

BricTaBisiercs 00ydaromeMycsi: €clid BBIIIOJHEHbI BCE
MYHKTHI pabOThl CaMOCTOSITENIbHO, 0€3 OMMOO0K, ecliu
npeyIokKeH 00siee palMOHATBHBIN aITOPUTM PELICHUS
3aj1auu.




Xopomio

BricTapisiercs oOy4daromnmemMycs: eclid CaMOCTOSTENBHO
BBITIOJIHEHBI BCE IMYHKTHI  PaOOThI, JIOMYIICHBI
HE3HAYUTENbHbIE OIIMOKH, €Cli MpensioxkeH Ooee
palMOHATBHBINA aJTOPUTM PEILICHUS 3a/1auu.

yI[OBJ'ICTBOpHTeJIBHO

BeicTaBnseTcsa o0ydaromemMycs: eciu caMOCTOSITEIbHO
(MM ¢ TIOMOIIBIO MPENOJABATENsI) BBIIOJHEHBI BCE
MYHKTBI paOOTHI, TOMYIIEHBI TPyObIe OMIMOKH.

HeynosnersopurensHo

BricTaBnsiercs oOydaromemMycsi: €ClIH ¢ TTOMOIIBIO
MPEToIaBaTelisl BHITIOJIHEHBI HE BCE MYHKTHI PaOOTHI,
JIOMYIIEHBI IPyObIe OIMMOKH.

* [Ipencrapiieno B Tabmure 2.1.

3AJAHUSA JJISA HPOBEPKH YPOBHA COOPMHUPOBAHHOCTH

KOMIIETEHIIMN

Pa3znes 1. BBeneHne B HCKYCCTBEHHbI HHTEJIEKT U OCHOBHbIE METO/IbI
MAIIMHHOT0 00y4YeHMsl 1JIsi padoThl ¢ TAOJUYHBIMHU JTAHHBIMU

Bapuant 1. B Tabnuiie npuBeieHbl TaHHBIE O KBapTUpax no Bonrorpaackoi

obOnacTn
I{eHa, ThIC. PYO. [lnomaas, M° | YKuuas mwiomais, 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 maHHOW TaOmuibl CO3[aTh CJIOBapb, KOTOPBIA 3aTeM
npeobpazoBath B DataFrame. Haiitu mMakcuManbHble 3HAYEHUS MO KaXIOMY
MOKA3aTeNi0, CPEeJHEEe W MEIMAHHOE 3HadyeHue Iuiomanu. OnpenenuTbs YUcio
KBAPTHP, Y KOTOPBIX ILIOMIAAb GoubIre 50 M.

[TocTpouts rpaduk 3aBUCUMOCTH CTOMMOCTH KBApTUPBI OT IUIOIIAIU

KBapTUPBL.

Bapuanr 2. B Tabnmme mnpuBeAeHBI JaHHBIE O KBapTUpax IO

Bonrorpasackoii o6i1actu




Ilena, ToIC. pYO. [Inomans, M° | JKumas mwiomans, 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 pgaHHOW TaOmMIbl CO34aTh CJIOBapb, KOTOPBIA 3aTeM
npeoOpazoBate B DataFrame. Haiitu MuHMMalbHBIE 3HAYEHMsI MO KaXAOMY
IIOKA3aTell0, CPpeAHee W MEAUMaHHOE 3HadyeHue Iuomanu. OmnpenenuTs Yucio
KBapTHUP, Y KOTOPBIX XKuJjas mromans Mmexbie 40 M.

[loctpouth rpapuk 3aBUCUMOCTH CTOMMOCTH KBapTUPbl OT IUIOIIAIU
KBapTHUPBHI.

Bapuantr 3. B Tabnuue npuBeAeHbl [JaHHBIE O KBapTUpax IO
Bonrorpasackoii o6i1actu

Lena, Toic. py0. | Ilnomans, M° | Kumast miomans, M°
2300 442 27,2
2700 61 33
2900 o7 24
4350 68 39,2
2190 52 34
2150 36 18
1980 47 31,7

Ha ocHoBe pmaHHOW TaOmuubpl co3AaTh CJIOBapb, KOTOPBIA 3aTeM
npeodpaszoBath B DataFrame.

HailTu MuHHUManbHBIC 3HAYECHUS MO KAXKAOMY MOKA3aTeNI0, CPEIHEE U
MEJIMAaHHOE 3HAYEHUS KWION rtomaan. OnpeaennuTsb YUCIO KBApTUP, Y KOTOPBIX
IIEHA HE MPEBBINIACT 2 MJIH. PYO.

[Toctpouth TrpadMK 3aBUCUMOCTH CTOMMOCTH KBapTHPBI OT JKHIJIOU
MJIOIIAIN KBAPTHUPHI.

Pasnen 2. Cucrembl ri1y00Koro o0y4eHust

3amanue 1. [lopcumraiite pe3ynbTaT HEWPOHHOU CETH, M300paKEHHOW Ha
PHUCYHKE, UCTIOJIB3YS (DYHKIIUIO CUTMOUI, U €€ OLINOKY, ucnoian3ys MSE.



MSE =

I[aHHLICZ Ilzl, |2=0, W1=O,45, W2=0,78 ,W3=-0,12 ,W4=0,13 ,W5=1,5 ,W6=-2,3.
PemnTh mocraBiieHHYIO 3a7ady MO CIAEAYIOIIMM HadaJlbHbIM JTaHHbIM: [1=1,
1,=0, w; = W; XN, TIe N — HOMEP IO CIUCKY B )KypHAaJIe.

Pasznen 3. O0y4eHue ¢ mogKpenjieHueM

3amanue 2. Mcnone3ys anroputm Q-oOydeHus pa3paboTaTh ONTHUMAIBHYIO
MOJINTUKY (CTPATErwi0 BHIOOpA JEUCTBHS) JJII MAKCHMH3AlUA BO3HATPAKICHUS B
cpene Frozen Lake.

BOITPOCHI K 3AUYETY I10 PA3JIEJIAM (TEMAM) INCIHUIIJIMHBI

VckycCTBEHHBINM MHTEJUICKT: TIOHITHE, BUIBI, HICTOPHUS PA3BUTHS.

Cdepbl npuMeHEHHS UICKYCCTBEHHOTO WHTEIUICKTA.

OcCHOBHBIC 33]a91 CHCTEM MCKYCCTBEHHOTO MHTEIIICKTA.

ANTOPUTMBI HCKYCCTBEHHOTO MHTEJUIEKTA.

Mertozs! knaccuuKkauu 1 Kiactepusaluu: crnenuduka 1 0COOCHHOCTH.

o gk whE

Hcnonp30BaHue perpeccuu B MalllMHHOM O0YYEHHH.

/. Tunel MamIMHHOTO OOYYEHUS: C ydyuTeJeM, 0e3 yuuTens, ¢ YaCTUYHBIM
MIPUBJICYCHUEM YUUTENS, 00YUICHHE C TTOIKPEIIIICHUEM.

8. Kiaccuduxkanus ¢ ucmonap3oBaHreM airoputMa k-Ommkaimmx cocenei
(KNN).

9. Mertpuku orieHKH Kiaccuukanuu: moxHora, Tounocts, F1, ROC, AUC.



10. BanimmanyioHHasi ¥ TeCTOBasi BHIOOPKK B MalIMHHOM 00yudeHuu. Kpocce-
BaJIMIAIIA.

11. PaGoTa ¢ kaTeropraJbHbIMH IPU3HAKAMHU.

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

13. Kimacrepmsarnus. kMeans, KMeans++, MeanShift, DBSCAN.

14. Ancamb6nu. Soft and Hard Voting. Bagging. Ciy4aiinbli jec.

15. Metpuueckuii knaccudukaropbl. KNN. WKNN.

16. Jluneiinas perpeccusi. LASSO, LARS. CART.
17. lepeBbst  pewmenuii.  Mupopmarmonnslii  Bbmrpeim. — OmuOka
KJ1accuuKaIyu, SHTponus, kpurepuit Jkunau. [IpyHuHr.

18. I'noGanpubiii mouck. Cnyuadnbeii mnouck. Grid search. CrywaitHoe
onyxnanue. bafiecoBckas onTUMM3AIIUSL.

19. Jluneitnass perpeccus. [lommHOMManeHas perpeccus. [ 'peOHeBas
perpeccus.

20. Perpeccust. Metpuku ouenku perpeccun: MSE, MAE, R2 -
KO3 PUIIMEHT 1eTepMUHALINN.

21. TlepeoOyuenue u perymnspusaius, rpedoneBas perpeccusi, LASSO, Elastic

Net.

22. TlepuenTpoH, TOTUCTHYECKAS PETPECCHSL.

23. TlonHOCBS3HBIC HEHPOHHBIE CETH.

24. CToxacTHUeCKU TPaJUEeHTHBIA CIYCK U OOpaTHOE pPacHpOCTpaHEHHE
rpaJueHTa.

25. Perynsipuzaiusi TMHEWHBIX MOJIEIEH KITacCHU(UKAIINH.
26. AdaBoost. I'paareHTHBINA OyCTUHT PEIIaIOIINX JEPEBHEB.
27. Knacrepuzamus. Agglomerative Clustering. MeTpuku KiacTepu3aliny.

28. Ouenka kinaccudukarmu. DddexktuBHocTh Mo [lapero. Precision-Recall
u ROC kpusbie. AUC.
29. Heiiponnsie CETH. [lepuentpon PozenOnarra. Oo6parHoe

pacrnpocTpaHeHue rpagueHTa. @yHKIMM akTrBauu. Softmax.
30. Jloxanmpupii momck. Hill Climb wm ero pasnoBumHoctH. OTXKWT.
['eHeTHYECKUI alITOPUTM.

31. MeTto onopHBIX BEKTOPOB. Aapa.



	ОФ_Системы искусственного интеллекта.pdf
	РПД+ФОС_СИИ_2025_ФиК_ОФ (3)



