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BusupoBanue PII/I 1,151 MciOTHEHUSI B 04epeIHOM y4eOHOM Toay
"YTBEPXKIAIO"

PaGouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogo0peHa s ucronHeHus B 2023 - 2024 y4eGHOM ToAy Ha
3acemannu Kadenpsl MHGDOPMATMOHHBIX TEXHOIOTHN

[IpoToxom ot " " 2023 1. Ne_

3aB. xadbennoii kaun.hus.-mMaT.Havk. noueHT. boanva H.B. (nomce)

Busuposanue PII/I nj1s1 ucnio/iHeHUs B 0YepeIHOM YUeOHOM rogy
"YTBEPXKJAIO"

Pabouas mporpamMma nepecMoTpeHa, 00CykaeHa U ogo0peHa g ucrnonHenus B 2024 - 2025 yaeOHOM roay Ha
3acenanny Kadenpel MHGOpMaLMOHHBIX TEXHOJIOTHI

[IpoTtoxomn ot " " 2024 1. Ne__

3aB. kadeapoii kaua.(¢pu3.-MaT.HayK, Ao1eHT, bpamxyn H.B. " (nommucs)

Busuposanue PII/] nj1s1 ucniojiHeHUs B 0YepeTHOM YUeOHOM IOy
"YTBEPXKJIAIO"

PaGouyast mporpamma nepecMoTpeHa, 00cyxaeHa u ogo0peHa s ucrnonnenus B 2025 - 2026 yyeOHOM roay Ha
3acenanuu Kadeapsl MHGOPMAIIMOHHBIX TEXHOIOTHIT

[IpoToxomn ot " " 2025 1. Ne_

3aB. xadbennoii kaun.hus.-mMaT.Havk. noueHT. boanva H.B. (nomuce)

Buzuposanue PIIJ] 1j1s1 ucniojiHeHUsI B 0YepPETHOM YUYE€OHOM IOy
"YTBEPXKJIAIO"

Pabouas mporpamMma repecMoTpeHa, 00CykaeHa u ogo0peHa s ucnoiaHeHus B 2026 - 2027 yaeOHOM roay Ha
3acenanuu Kadeapsl MHPOPMAIMOHHBIX TEXHOIOTHIA

[Ipotokomn ot " " 2026 . Ne__

3aB. kadeapoii kana.¢u3.-MaT.HayK, HoueHT, bpagyn H.B. ~ (nommucE)



PA3JIEJI 1. OPTAHU3AIIMOHHO-METOIUYECKHN

1.1. OEJA JUCIIAITJIMHbBI

LlenssiMH OCBOEGHHSI IUCLMIUIMHBI SIBISICTCA HM3Y4YeHHE 0a30BBIX MoJesiell HEHpOHHBIX CeTed, METOAOB W
ITOPUTMOB MX UCTIONB30BaHUS JJIsl PEIICHHs IPOCTEHINIX 3a]]a4 ¢ IPUBJIEYCHUEM TOTOBBIX OnbimmoTek Ha Python.

1.2. YYEBHBIE 3AIAYU U CHUTIJINHBbI

OCBOCHUE CTYJICHTAMH TEOPUHU W MPAKTUKU WCIOJIH30BAHHS HEHPOHHBIX CETEH A pPelIeHUS MPaKTUIeCKUX
3a/1a49 aHAIM3a N300paKCHII W aHaIN3a TAOJIMIHBIX TaHHBIX.

1.3. MECTO JUCHMIUIMHBI B CTPYKTYPE OCHOBHOH OBPA3OBATEJIBHOM
ITPOI'PAMMBbI

Luxn (pa3aen) OTIOII BO: |oT]

1.3.1. Jucyunnuna "Cucmemvl ucKyccmeeHHo20 unmeiiekma'" onupaemcs Ha ciedyioujue 1emMeHmbl
OIlIOIl BO:

Teopus BeposATHOCTEN U MaTEMaTUUECKasi CTATUCTUKA

OKOHOMETpHUKa

Briciiag MmareMaTuka

MeToasl ONITUMHU3AIINHA

DKOHOMHYECKass HHPOpMaTHKa
1.3.2. Hucyunauna "Cucmemsr uckyccmeennozo unmennekma' @vicmynaem Onopou OJis Cle0yroujux
SNeMEHMO8:

HpeﬂI[I/IHIIOMHaﬂ MMpaKTHUKa

HNHdopMaioHHbIE CUCTEMBI B OyXTalITEpPCKOM ydeTe

JlaGopaTopHbIii MPaKTUKYM T10 aHAIN3Y

1.4. PE3YJIBTATBI OCBOEHUSA JUCIMIIJINHBI:

IIK-9.1: Hcnonvsyem 3HaHUe OCHOBHBIX MEMOO08 UCKYCCMBEHHO20 UHMENIeKmd 6 Nocieoyiouyetl
npopeccUoOHANbHOU desmenbHOCU

3HATB:

YMeTs:

Bmaners:

B pesynomame oceoenusn Oucyunaunovt ""Cucmemvl UCKycCmEeHHO020 unmennekma' oodyuarowuiics

3.1|3naTh:

- METOABl pa3padOTKW OPHTHHAIBHBIX aQITOPUTMOB W TPOTPAMMHBIX pEIIeHHH C HCIOIE30BaHUEM
COBPEMEHHBIX TEXHOJIOTH;

- IPUHLIMITEI 00yYeHHUs ¥ IPIMEHEHUST HEHPOHHBIX CeTeil;

- TEOPETUYECKIE OCHOBBI M AITOPUTMBI O0YUEHHS C TIOJKPETUIEHUEM

3.2| Ymerh:

- IPUMCHATH MCTOAbBI MAITMHHOT'O O6y‘l6HI/I$[, MOATOTaBJINBATh JaHHBIC U UHTECPIIPETUPOBATH PE3YJIbTATHI;

- HaCTpanBaThb HCO6XOI[I/IMO€ OKPY>XCHUC IJI1 pa6OTI>I C HeﬁpOHHLIMH CCTAMU,

- IPUMEHATH U J000y4aTh npeaoOyueHHbIE HEMPOHHBIE CETH U3 IOCTYIHBIX OMOINOTEK;

- BBI6I/IpaTI) " pCaIn30BbIBATH aJITOPHUTMbIL O6y‘lCHI/ISI C MOAKPCIVICHUEM C YUCTOM CHCI_[I/I(l)I/IKI/I 3aJadn

3.3| Baagers:




- HaBbIKAMH OLIEHKH HPUMEHHMOCTH aJrOPUTMOB, BO3MOXXHBIX PHCKOB W IIOCJIEICTBHHA OLIMOOK, HAXOIUTh
ONTHMAaJIbHBIE PEIIeHUs IS pabovrX 3a/1a4;

- HaBBIKOM HCIIOJIb30BAaHHUS CYIIECTBYIOMIMX MTPOTPAMMHBIX OMOIMOTEK M MOJENeH, CO3JaHMs MPOTPaMMHBIX
peanu3aiuii riyOOKuX HEMPOHHBIX CETEH;

-BJIaJICET HABBIKOM HCIIOJIB30BaHWA CYHICCTBYIOIINUX IIPOIPaMMHBIX OnONMMoTEK W MOI[GJIGI:I, CO31aHuA
MMpOrpaMMHBIX peanmaum?l Ha OCHOBC aJITOPUTMOB O6y‘lCHI/I$I C MMOAKPCIVICHUEM

1.5. ®OPMbI KOHTPOJIA

Texkymmii KOHTPOJb YCIIEBAEMOCTH TIO3BOJISIET OLIGHUTh YPOBEHb CHOPMHPOBAHHOCTH 3JEMEHTOB
KOMIETCHIMH (3HaHWH, YMEHUH M NPHOOPETEHHBIX HABBIKOB), KOMIIETEHIMH C MOCIEAYIOUIMM OO0beIUHEHUEM
OLICHOK M TPOBOAMTCS B (OpMe: YCTHOTO ONpoca Ha JEKIHOHHBIX M CEMHHAPCKUX/TIPAKTHUECKUX 3aHSITHUSIX
((ppoHTaNBHBIN, MHAMBUAYAIBHBIA, KOMILICKCHBIN), MHUCHMEHHON NPOBEPKH (TECTOBBIC 3aJaHMs, KOHTPOJb 3HAHUI
1O pasfeny, CHUTyallMOHHBIX 3aJaHUi M T.N.), OUCHKA AKTMBHOCTH PAabOTHl OOY4YaroIIerocsi Ha 3aHITHH, BKIIOYAs
3aJaHUs AJIs1 CAMOCTOSTEIILHON pabOoThI.

Ilpomesrcymounan ammecmayus

PesynmbTarthl TeKymero KOHTPOJS W MPOMEKYTOYHOH aTTecTaluyd (OPMUPYIOT PEHTHHTOBYIO OIEHKY
pabotel crtynenta. Pacmpenenenue OamuioB mpu  (GOPMHPOBAHMM PEHTHHIOBOM OLIGHKH pabOTHl  CTyJEeHTa
OCYIIECTBIISICTC B COOTBETCTBHHM C JICHCTBYIOIIUM JIOKATGHBIM HOPMATHBHBIM  AKTOM. Mo aucrumInHEe
"CucTeMBbl HCKYCCTBEHHOTO MHTEIUIEKTA" BHIIOM IPOMEKYTOYHON aTTECTAIINH SBIISIETCS 3adeT

PA3JAEJI 2. COAEPKAHUE JUCIIUAIIJIMHBI

2.1. TPYJOEMKOCTb OCBOEHUSA IUCLHUITIMHBI

O6mas TpyAo€MKOCTh MUCHHUILITHHBL "CHCTeMBl HMCKYyCCTBEHHOTO HWHTEIUIeKTa" COCTaBiseT 2 3a4€THBIC
€IMHUILBI, 72 4acoB.

KonuuecTBo 4acoB, BBIJCISAEMBIX Ha KOHTAKTHYH pa0OOTy C MpernojaBaTelieM M CaMOCTOSATEIBbHYI paboTy
00y4aromierocs, onpenesieTcs yaeOHbIM ILIaHOM.

2.2. COOIEPKAHHUE PA3JIEJIOB JUCHUIIJINHDBI

HaumeHnoBaHue pa3/iesioB U TeM /BU/I 3aHATHS/ Cemectp | YUacoB | Komneren- | Jluteparypa | Uurte | [lpumeuanue
/ Kype 107071 PaKT.

Paznen 1. BBeeHue B MCKYCCTBEHHbIH MHTEIEKT
M OCHOBHBbIE METO/IbI MAIIMHHOI0 00y4YeHusI A5
PadoThl ¢ TAOTUYHBIMH JAHHBIMHA

OcCHOBHBIC 331a41 CUCTEM UCKYCCTBEHHOTO 5 1 I1K-9.1 JIT.1J11.2 0
unresekra. Knaccudukanus, JI1.3J12.1
KJIacTepu3aius, perpeccus. TUIbI MAITMHHOTO JI2.2J13.1
00yYeHMS: C yIuTeNIeM, 0e3 yUuTes, C JI3.2JI3.3
YaCTUYHBIM NPHUBJICUECHHEM YUUTENS, O0yUeHHUE 0102233

¢ noakperuieHueM. Knaccuduxarus Ha 24 35

nprMepe anroputma k-Ommkaiimmx coceeit
(kKNN). MeTpHku OLEHKH KIacCUpUKALIH:
nojHoTa, TouHocTh, F1, ROC, AUC.
BammnmanmonHas u TectoBasi BEIOopka. Kpocc-
Banuaanus. Pabora ¢ kaTeropuaabHBIMA
npu3Hakamu. /Jlex/

IIpopaboTka yueOHOTO MaTeprana JESKITHH. 5 1 I1K-9.1 JIT.1J11.2 0
[oxroroBka k naboparopusiM pabotam /Cp/ JI1.3712.1

JI2.2713.1

JI3.2J13.3

31322 33

24 35

MeTtonp! paboTsl ¢ Tabmuramu B Python. 5 1 I1K-9.1 JIT.1J11.2 0
Arperanys U BU3yaau3aius JI1.3J12.1
JaHHbIX. [IpoBeeHNE IEPBUYHOIO aHAIU3A J12.2J13.1
naHHbIx. /J1ad/ JI3.2JI3.3

0102233




24 35

[IporpaMMHO-aITOPUTMHUYECKOE OCBOECHHE [K-9.1 JI1.1J11.2
matepuana /I1p/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
0122 33
2435
Perpeccust. MeTpuxu orieHku perpeccuu: MSE, I1K-9.1 JIT.1J11.2
MAE, R2 — xoaddunuent JI1.3J12.1
nerepMmuHanuu. JInHeitHas perpeccus, J12.2J13.1
MOJTMHOMHUANIBbHAS PETPECCHSL. JI3.2J13.3
[lepeoOyuenue u perynspusanus, rpeOHeBast 0102233
perpeccusi, LASSO, Elastic Net. D435
Jluneitapie Moaen TS KIIaCCUGMUKAITIH.
IlepuenTpoH, norucTuueckas
perpeccusi, MOJTHOCBS3HbIE HEHPOHHBIE CETH,
CTOXaCTUYECKUI FPaJUEHTHBIN CITyCK U
o0paTHOE pacrpocTpaHeHHE TPAIUEHTA.
Perynsapuzanus nuHenHbIX
Mozeneii Kaccupukanuuu. /JIex/
IIpopaboTka yueOHOTO MaTepuaa JSKIHHT. IK-9.1 JI1.1J11.2
[Moarororka k mabopatopubeM paboTtam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
3122 33
D435
Hcnonb3oBaHue U CpaBHEHUE aJTOPUTMOB I1K-9.1 JIT.1J11.2
knaccudurarmu: kNN, JI1.3J12.1
pelaromnme AepeBbes 1 uX aHCaMOIH, JI2.2J13.1
Joructuyeckas perpeccus. /J1a6/ JI3.2J13.3
3122 33
24 35
[IporpaMMHO-aITOPUTMHUYECKOE OCBOCHUE IIK-9.1 JI1.1J11.2
marepuana /I1p/ JI1.3712.1
JI2.2J13.1
JI3.2J13.3
31322 33
24 35
Knacrepuzanus. k-means, k-means++, T1IK-9.1 JI1.1 J11.2
DBSCAN, arnomepaTuBHast JI1.3J12.1
KacTepusanus. MeTpuKu OLeHKU JI2.2J13.1
Knactepuzanyi. /JIex/ JI3.2JI3.3
31 22 33
2435
IIpopaboTka yueOHOTO MaTeprana JESKITHH. I1K-9.1 JIT.1J11.2
[oxroroBka k naboparopusiM pabotam /Cp/ JI1.3712.1
JI2.2J13.1
JI3.2J13.3
31322 33
2435
Hcnonb3oBaHue U OLIEHKA AITOPUTMOB TIK-9.1 JIT.1 JI1.2
perpeccun. [logbop onTrMambHBIX JI1.3J12.1
napameTpoB perpeccud. /J1a6/ J12.2J13.1
JI3.2J13.3
31 322 33
2435
IIporpaMMHO-aITOPUTMHUYECKOE OCBOCHHUE TIK-9.1 JIT.1 JI1.2
marepuana /I1p/ JI1.3712.1




J12.2J13.1

JI3.2J13.3
0102233
2435
ANTOPUTMBI, OCHOBaHHbIE Ha TPUMEHEHUH [K-9.1 JI1.1J11.2
pemaromux nepeBseB. Kputepuu pazaenenus JI1.3J12.1
y371a: HHOOPMAITMOHHBIA BEIUTPHIII, KpUTEPUit JI2.2J13.1
JoxuHn. JI3.2JI3.3
AHCaMOJIn pelaronnX JepeBbEB: CITydadHbIH 0102233
JieC, TPaJANeHTHBIA OYCTHUHT. 24 35
Meton onopHBIX BeKTOpoB. [Ipsimas u obparHas
3anava. OnpeaeneHre ONOPHBIX BEKTOPOB.
SAnepusiii Tprok. /Jlex/
IIpopaboTka yueOHOTO MaTepraa JCSKITUH. I1K-9.1 JIT.1J11.2
[Moxarororka k tabopatopubiM paboTtam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
012233
2435
OnTHMH3AITMOHHBIC 3a]]a9H U UX PEIICHUS. I1K-9.1 JIT.1J11.2
[TonGop runepnapaMeTpoB aaropuTMa ¢ JI1.3J12.1
ITOMOIIHIO METOIOB onTUMU3anuu. /J1ad/ J12.2J13.1
JI3.2J13.3
012233
2435
IIporpaMMHO-aITOPUTMHUYECKOE OCBOCHUE TIK-9.1 JIT.1 JI1.2
marepuana /I1p/ JI1.3712.1
JI2.2J13.1
JI3.2J13.3
012233
2435
IloaroroBka K pydexxHoMy KoHTpoIt0 /Cp/ I1K-9.1 JIT.1J11.2
JI1.3J12.1
JI2.2713.1
JI3.2J13.3
012233
2435
Pa3zpen 2. CucteMbl r1y6oKoro ody4eHus
Heiiponnsie cetn. OyHKIMN OMmuOKN I1K-9.1 JI1.1J11.2
HEMPOHHBIX CEeTeH U 00yUeHHE ¢ JI1.3J12.1
MIOMOILBI0 0OPATHOTO PACTIPOCTPAHEHUS J12.2J13.1
rpamuenTa. Ilonstue 63T4a u smoxu. /JIex/ JI3.2JI3.3
012233
2435
IIpopaboTka yueOHOTO MaTeprana JESKITHH. I1K-9.1 JIT.1J11.2
[oxroroBka k naboparopusiM pabotam /Cp/ JI1.3712.1
JI2.2J13.1
JI3.2J13.3
012233
2435
Kiraccudukanms m3o00pakeHnii 1 TpaHchepHoe I1K-9.1 JIT.1J11.2
oOyuenue. /J1ad/ JI1.3J12.1
JI2.2713.1
JI3.2J13.3

9192 33




24 35

[IporpaMMHO-aNTOPUTMHUYECKOE OCBOECHHE IK-9.1 JI1.1J11.2
matepuana /I1p/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
0122 33
2435
PaboTa ¢ n300pakeHUAMH C TTOMOIIHIO I1K-9.1 JIT.1J11.2
HEHpOHHBIX ceTell. CBEpTOUHbIE HEHPOHHBIE JI1.3J12.1
cetu. Onepaum cBepToK, max-pooling. JI2.2J13.1
[TomymnsipHBIE aPXUTEKTYPHI CBEPTOYHBIX JI3.2J13.3
HelipoHHbIX ceteil: AlexNet, VGG, Inception 0102233
(GoogLeNet), ResNet. Tpancthepnoe D435
oOyuenmue. /Jlex/
[IpopaboTka yueOHOTO MaTepHana JCKIIHT. IIK-9.1 JI1.1J11.2
[Moaroroska k mabopatopabeM pabotam /Cp/ JI.3J12.1
J12.2713.1
JI3.2J13.3
0122 33
2435
Pabora ¢ TekcTaMu ¥ BEKTOPHBIMHU I1K-9.1 JIT.1J11.2
MIPEICTaBICHUSIMU TEKCTOB /J1ab/ JI1.3712.1
JI2.2J13.1
JI3.2J13.3
0122 33
2435
[IporpaMMHO-aJITOPUTMUYECKOE OCBOECHUE IIK-9.1 JI1.1J11.2
matepuana /I1p/ J1.3J12.1
JI2.2J13.1
JI3.2J13.3
0122 33
2435
O6paboTka TekcToB. PaboTa ¢ eCTECTBEHHBIM I1K-9.1 JIT.1J11.2
SI3BIKOM € TOMOIIBI0 HEHPOHHBIX CeTei. JI1.3J12.1
BekropHble npecTaBieHus AJIs TEKCTa: JI2.2J13.1
word2vec, skipgram, JI3.2J13.3
CBOW, fasttext. PexyppeHTHbIE HEHpPOHHBIE 0102233
cetn, LSTM, GRU. 2435
Tpanchopmepsr, BERT, GPT. /Jlex/
[ToaroroBka k pyoexxHOMY KOHTpOIEO /Cp/ IIK-9.1 JI1.1J11.2
JI.3J12.1
J12.2713.1
JI3.2J13.3
0122 33
2435
Paznes 3. O0yueHue ¢ nogxkpenjieHueM
IlonsTua arenTa, cpeabl, COCTOSHUS, ACUCTBUI T1IK-9.1 JI1.1 J11.2
" Harpaasl. OyHKIHS JI1.3712.1
nenHoctu cocrosaus (Value function) u JI2.2713.1
(dhyHkuus kadectsa aericteus (Qfuntion). JI3.2J13.3
Onrumuzanus CTpaTeruy ¢ OMOIIbIO 212233
MakCHMMH3aKuK QYHKIUH [ICHHOCTH U KaYeCTRa. 24 95
Q-o0yuenue. /Jlex/
IIpopaboTka yueOHOTO MaTeprana JCSKITHH. I1K-9.1 JIT.1J11.2




IToarororka k mabopatopabsiM padotam /Cp/ JI1.3J12.1
JI2.2713.1
JI3.2J13.3
3132 53
34 35

[Ipumenenune Q-Networks s pemeHus 5 4 [K-9.1 JI1.1J11.2 0
MIPOCTBIX OKpYx)eHwid. /J1a6/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
01022 33
24 95

IIporpaMMHO-aArOPUTMHUECKOE OCBOCHUE 5 4 [K-9.1 JI1.1J11.2 0
matepuana /I1p/ JI.3J12.1
JI2.2J13.1
J3.2J13.3
019233
24 95

I'my6okoe oOyuenue ¢ moakperieHreM. Deep Q 5 2 [K-9.1 JI1.1J11.2 0
-Networks, Actor-critic. /JIex/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
0102233
24 35

[IporpaMMHO-aJITOPUTMUYECKOE OCBOECHUE 5 2 IIK-9.1 JI1.1J11.2 0
matepuana /I1p/ J1.3J12.1
JI2.2J13.1
JI3.2J13.3
0103233
34 35

[onroroBka k py6esxxHoMy KoHTpodto /Cp/ 5 4 MK-9.1 JI1.1J11.2 0
J1.3J12.1
J12.2713.1
J3.2713.3
515233
54 55

Pasnensr 1-3 /Konc/ 5 2 TIK-9.1 JI1.1 J11.2 0
JI1.3J12.1
J12.2J13.1
J13.2 J13.3
D103233
D4 D5

PA3IEJI 3. OBPA3OBATEJIBHBIE TEXHOJIOT' T

B mporecce ocBoeHHMS AMCHUIUIMHBI WCTIONB3YIOTCSA CIEMyromue 00pa3oBaTelbHbIE TEXHOJOTHH: JIEKIIUU
(JI), mpakrmueckue 3amsatus (IIP), maboparopueie pabotel (JIP), camocrostensHas pabora cryaertoB (CP) mo
BBITIOJTHCHUIO Pa3JIUYHbIX BHJIOB 3a/IaHUM.
1. B mporecce oCBOGHUS MUCIMILTAHBI MCIOJB3YIOTCS CIIEAYIOUINE WHTEPAKTUBHBIE 00pa30BaTeIbHBIE TEXHOJOTHH:
npoonemuas sekuus (I1JI). JleknnoHHBINM MaTepwal TPENCTaBleH B BHIE cilaim-mpe3eHTarmu B dopmare «Power
Point». Jlas HariasimIHOCTH HWCIONB3YIOTCS MaTepHalbl pa3lIMYHBIX HAayYHBIX M TEXHHUYECKUX DKCIEPHUMEHTOB,
CIPaBOYHBIX MaTepHaliOB, HAYYHBIX CTaTedl T.1. B Xome nexuuu mpeaycMOTpeHa oOpaTHast CBS3b CO CTYJCHTaMH,
AKTUBU3UPYIOIMIAE BOIPOCHL, MPOCMOTP H 00CyXIeHue BumeopuabMoB. [lpw mpoBeneHWH IEKIWA HCIIONb3yeTcs
poOJIEMHO-OPUEHTHPOBAHHBI MEXIUCIMIUTMHAPHBIA TIOJX0J, TPEIIONaraloniii TBOPUYECKHE BOIPOCH M CO3JaHUE
JIUCKYCCHUOHHBIX CUTYaITUH.
2. Ilpn n3N0XeHNH TEOPETHIECKOTO MaTepHalia UCTIONb3YIOTCS TaKHE METOIBI:
— MOHOJIOTHYECKHIM;
— MOKa3aTEIbHBII;
— INATOTHYCCKUM;
— 3BPUCTUYECKUI;




— ACCIICIOBATCIIbCKHUIA;

— po6JIEMHOE U3JI0KEHHE.
3. Ucnonp3yroTes cleayonye NpUHINIbL AUAAKTHKA BBICIICH IIKOJIbL:
— HOCJIEN0BAaTENbHOCTh O0yUCHHUS;

— CUCTEMATUYHOCTH O6y‘-IeHI/I$I;

— IOCTYIHOCTH O0yUYEeHHST;

— IpUH

[UIT HAYYHOCTH;

— IPUHIUIIBI B3AUMOCBA3U TCOPHUU U ITPAKTHUKHU,
— [NPUHIUIT HATJIIAHOCTHU U AP.
B KOHIIC Ka)K,I[Oﬁ JICKIIMU MPEAYCMOTPCHO BpEMs AJid OTBETOB Ha HpO6H€MHLIe BOIIPOCHI.

4. CamocrosATelIbHasg

pabora

mpeqHa3HaueHa [UIsi  BHEAYJUTOPHOH  paloThHI

CTYJIEHTOB, CBSI3aHHOUI

C

KOHCIICKTUPOBAHUEM HCTOYHHKOB, yqe6Horo marepuaia, U3y4YCHUEM HOHOHHHTGHBHOﬁ JIATEPATyphbl 110 JUCHUILIIUMHE,
MMOATOTOBKON K TCKYLIEMY W MNPOMECKYTOUHOMY KOHTPOJIFO, a TAKXKC BBIIIOJIHCHHUEM HWHAUBUAYAJIBHOI'O 3aJaHUA B
(1)0pM€ OMITUPHUYCCKOTO UCCIICAOBAHUS.

PA3JIEJI 4. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIIEYEHHUE JUCIIAIIJIMHbI

4.1. PekoMmenayemasi JuTepaTypa

1. OcHoBHas TUTEpaTypa

ABTODHI, 3armaBue WsnarenscTBO, IO
JI1.1 | dnax I1. MamuaHoe o0yuenne. Hayka v HCKyCcCTBO IMMOCTPOCHUS M: IMK TIlpecc, 2015
aNTOPUTMOB, KOTOPBIE U3BJIEKAIOT 3HAHUS U3 TaHHBIX
(400 c.)
JI1.2 | Huxonerko C., I'myGoxoe obyuenue (480 c.) CIIG.: ITutep, 2018
Kanmypun A.,
Apxanrensckas E.
JI1.3 |Carrou P. C., bapro | O0y4enne ¢ moakperieHuem: Beenenue. 2-e uzm. (552 M.: JIMK IlIpecc, 2020

2. JIx.

c.)

2. lonoJHUTEeIbHAS JUTEpPa

Typa

ABTOpHI, 3armnaBue WznatenscTBO, rojg
JI2.1 |E.B.bopoBckasi, H. | OcHOBBI HCKYCCTBEHHOI'O HHTEIJIEKTa: yueOHoe mocodue | M. : JlabopaTopus 3HaHHH,
A. JlaBpIIOBa (130¢.) 2020
JI2.2 | I1. Jxommu HckyccTBeHHBINM HHTEIUICKT ¢ mpuMepamu Ha Python CIIb6. : OO0
(440 ¢c.) "Tuanexruka", 2019
3. Meronnueckue pa3padorku
ABTOpBHI, 3arnaBue H3narenscTBO, IO
JI3.1 CucteMbl HCKyCCTBEHHOTO HHTeIUIeKTa: KoHcnekr OI'bOY BO
bpanyn H.B. JeKuui 1 ooyuqaromuxcs o OIT 6akanaBpuara Bcex "ITOHAYUI'C", 2024
HanpasjeHui noarorosku (135 c.)
JI3.2 CucreMbI HCKYCCTBEHHOTO MHTEIIeKTa: MeTtoanyeckue ®I'bOY BO
H.B. bpanyn pEeKOMEHAAINH 715 TAOOPATOPHBIX U MPAKTUYECKUX "ITOHAYUI'C", 2024
3aHATHH 11 oOyuatommxcs mo OI1 6akanaBpuara Bcex
Hanpasiernid noarorosku (120 c.)
JI3.3 CucteMbl HCKyCCTBEHHOTO HHTEIJIEKTa: MeToaudecKre dI'bOY BO
H,B, bpanyn PEKOMEHIalUU IO OPTaHU3ALUY CAMOCTOSTENBHON "IOHAYUI'C", 2024

pabotsl oOyuaromuxcs o OIl 6akamaBpuara Bcex
HaIpaBJICHUHA TOATOTOBKH (125 c.)

4.2. IlepeyeHnb pecypcoB
HH(OPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTu ""UHTepHeT"

bubmuoreka ®I'BOY BO «JOHELIKAS AKAJEMUS ) _—

Sl | VIIPABJIEHMS M TOCY IAPCTBEHHO CJTYXKBBLy | Mtps://donampa.ru/biblioteka

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

33 ?BG:I[CHI/IG B MammHHOe oO0ydeHne orT «Bioinformatic https://stepik.org/course/4852/promo
nstitute»

34 Cneunanusanus MammHHOE OOyYeHHE M aHAIU3 JIAHHBIX https://ru.coursera.org/specializations/machine-
0T «MOCKOBCKHA (PU3HKO- learning-dataanalysis




TEXHUICCKHUMN HUHCTUTYT»

[Inarpopma 1 mpoBeneHHs copeBHOBaHW 1o Data

95 Science

https://www.kaggle.com

4.3. IlepeyeHb NPOrpaMMHOIro odecrnedeHust

JluueH3uoHHoe ®  CBOOOJAHO  paclmpocTpaHseMOe  MpPOrpaMMHOE  o0ecrieueHHe, B TOM  YHCIIe
OTEYECTBEHHOT'O ITPOU3BOCTBA!
[Ipn mpoBeneHWM JEKUWN WMCIONB3YETCS AyIAUTOPHS C MYJIbTUMEAHWHBIM O00OpYyZOBaHHUEM. AYIUTOPHBIE 3aHATHS
NPOBOAATCS B KOMIBIOTEPHBIX Kiaccax ¢ JIocTynmoMm K cetd MartepHer. [ns mpoBeaeHus koHCynbTauuii B online-
pexume ucnonssyercss LMS Moodle u SInaexc. Tenemocr.

[IporpammHOe obecnieueHHE:

1. Onepanuonnas cucrema Windows 7 u BbILIE.

2. 11O B cocraBe maketa MS Office 2010 u Bpimie, BTO4as mporpammbl MS Project 1 MS Visio, muctpuOyTuB
Python BMecTe ¢ OCHOBHBIMM OHOIHMOTEKAMH IS aHAJIN3a JAHHBIX M TAKSTHBIM

MeHeKepoM conda

4.4. IIpodeccnonanbHble 0a3bl JAaHHBIX 1 HHPOPMAIMOHHBIE CIIPABOYHBIC CHCTEMBbI

KommnprorepHas TeXHMKAa C BO3MOXKHOCTBIO MOJKIIOUEHUs K cetn «MHTepHeT» W oOecmedeHHeM J0cTyna B
JNIEKTPOHHYI0  WH(pOpMaImoHHO-00pa3oBarenpaylo  cpeny (ODMOC ®OI'bBOY BO JHOHAYUIC), a Tarke
BO3MOXKHOCTBIO MHIUBUAYAIBHOIO HeorpaHuueHHOro moctyma obyuarommxcs B OBC u DMOC nocpencteom Wi-Fi ¢
MEepCOHATBHBIX MOOMJIBHBIX YCTPOMCTB.

Python-6mbnmoTeka yist HAyYHBIX U MH)KEHEPHBIX pacu€ToB http://scipy.org/

oubmmoTeka s 3P HEeKTUBHOM pabOTH ¢ MHOTOMEPHBIMH MacCHUBaMH JaHHBIX http://www.numpy.org/

OubImoTeKa Ha si3bIKe MporpamMmMupoBanust Python st Bu3yanusanun qanssix https:/matplotlib.org

4.5. MaTepuajibHO-TeXHUYECKOe ofecneyeHne TUCUUILINHBI

1. JlekuuoHHBIE 3aHATHS. AYIUTOpPUM C MYyJIbTHMEAMWHBIMH CpPEICTBAMH M HMMEIOIIME BBIXOA B CETh
«MuTepHeT». [ToMemeHus 171 MPOBEACHUS ay TUTOPHBIX 3aHATHH, 000py/TI0BaHHbIE YUeOHOUH MeOebIo.
2. JJabopatopHbIe paboThl. KOMITEIOTEPHBIN KIIaCC ¢ KOMIICKCOM ITPOTPaMMHEIX CPEIICTB,
MO3BOJIIONIMX KaXKAOMY CTYJIEHTY pa3pabaThiBaTh NpPOTPAMMHBIC peali3alliyd MpakTHYECKUX 3aJad B  XOJe
BBITTOJTHEHHUS
7a00paTOPHBIX PadoT.
3. Ilpakrtnyeckue 3aHATHA. KOMIBIOTEpHBIN KIacc ¢ KOMIUIEKCOM IPOTPAaMMHBIX CPEACTB, MO3BOJIAIONINX KaXIOMY
CTYACHTY pa3palbaTbiBaTh HpPOTpaMMHBIE pealu3alliyd MPAaKTHUECKUX 3aJad B XOJE BBHIMOJHEHHs JabopaTOpHBIX
pabor.
4. CamocrositenbHas pabora. bubnmoreka, mmeromas padodne MecTa Ui CTYIEHTOB. AYAHTOPHH, OCHAIICHHBIE
KOMIIBIOTEPAaMH C AOCTYIIOM K ceTu «IHTepHeT.

PA3JIEJI 5. DOHZI ONEHOYHBIX CPEJICTB

5.1. KoHTpoJibHbIE BONPOCHI M 3aaHUS

Bomnpocs! k 3auery.

1. BaifecoBckuii kaccudukarop. Onenka npu3nakos (Gaussian, Bernoulli, Multinomial). EM anropurm.

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

3. Aucambmu. Soft and Hard Voting. Bagging. Cnyuaiinsrii nec.

4. Metpuueckuii k1accuduratopsl. KNN. WKNN.

5. Jluneitnas perpeccus. LASSO, LARS. CART.

6. lepeBbs pemennii. HpopMamoHHblil BeUrpsin. Omunoka K1accupUKaALNM, SHTPONUS, KpUuTepuil J>KuHH.
IIpyHuHr.

7. 'mo6anbueiii nouck. Ciryuaitasiii nouck. Grid search. Cnyyaiinoe Omyxnanue. baiiecoBckast onTuMHU3aIus.
8. Jluneiinas perpeccus. [lonunomuanbHas perpeccus. [ pedHeBas perpeccus.

9. AdaBoost. I'pagrieHTHBII OYCTHHT pemIaronX AePEBHEB.

10. Knacrepuzanus. Agglomerative Clustering. MeTpuky KiacTepu3aiim.

11. Ouenka xnaccuduranyun. IppexruBHocTh 10 [lapeto. Precision-Recall u ROC xpussie. AUC.

12. Heiiponnsie cetu. [lepuentpon Pozen6marra. O0paTHOE pactpocTpaHeHue rpaaneHTa. OyHKIUN aKTHBaIUH.
Softmax.

13. Jlokanwnerii mouck. Hill Climb u ero pazHoBugnoctu. O1xur. ['eHeTHYECKUT anropuTm.

14. MeToJ1 OTIOpHBIX BEKTOPOB. S apa.

5.2. Tembl NUCbMEHHBIX padoOT

IIucemenHEBIC pa6OTI>I HC NPpEAYCMOTPCHBI.

5.3. ®oHJ OLIECHOYHBIX CPEICTB

DoHI ONCHOYHBIX CPEACTB AUCHMILIAHBI "CHCTEMBI HMCKYCCTBEHHOTO WHTEJUICKTa" pa3padoTaH B




COOTBETCTBHUH C JIOKAJILHBIM HopMaTHBHEIM aktoM PI'BOY BO "JJOHAYUI'C".
®DOHJ| OICHOYHBIX CPEACTB AUCHUIUIMHBI "CHCTEMbl HCKYCCTBEHHOT'O HHTE/UICKTa" B IOJHOM 0OBbeMe
MPEACTABIICH B BUAE NPWIOKEHU K fanHoMYy PITJI.

5.4. IlepeyeHb BU/I0OB OLIEHOYHBIX CPEACTB

YcTHBIH onpoc (KOHTPOJIh 3HAHUN pa3iena yaeOHOH AUCITUTUINHE)
CobecenoBanue (caMOCTOsATENbHAS PaboTa)
WUnpuBupyaneHble 3a1aHus (BBIIONHSAIOTCS Ha 1a00PaTOPHBIX 3aHITHUSX)

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

B ciydae HeoOxonuMoOCTH, 00ydYarOIIMMCS M3 YUCIIA JIML C OIPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBs (110
3asBJICHUIO OO0YYaIOIIEerocsi) MOTYT TpeluiaraThbCsi OJHM W3 CIEAYIONMX BapHaHTOB BOCIPHUATUS HH(opMamuu c
YYETOM HX WHIWBUAYaIbHBIX ICUXO()U3NIECKIX 0COOCHHOCTEH:

1) c mpuMeHEeHneM 3JIEKTPOHHOTO 00YyYEHHSI U AUCTAHLMOHHBIX TEXHOJIOTHH.

2) ¢ IPUMEHEHUEM CHEeIHaIbLHOr0 000pyAOBaHMS (TEXHUKH) M MPOTPaMMHOTO OOECTIEUEHHs, MMEIOUINXCS B
OI'BOY BO "AOHAYUI'C".

B mpomecce oOydeHuss mpu HEOOXOAMMOCTH Uil JIML C HApyLICHUSIMH 3PEHHS, ClIyXa U OIOpPHO-
JBUraTeJIbHOIO allapara IpeloCTaBISIOTCS CIEeLYIOLINE YCIOBUS:

- U JIAL C HapYUICHUSIMH 3pEHHS: y4eOHO-METOANYECKUEe MaTepualibl B NeYaTHOH (opMe yBeTUUECHHBIM
mpudrom; B ¢GopMe D3IEKTPOHHOTO MJOKyMeHTa; B ¢opMme aynuodaina (mepeBox y4eOHBIX MaTepHajioB B
aynuodopmMart); MHIUBHIyaIbHbIE 330aHUSI U KOHCYIbTALUH.

- JUId JIML C HapylIeHWSIMH CllyxXa: y4eOHO-METOJMUYECKHE MaTepHaibl B IedatHol ¢opme; B dopme
9JIEKTPOHHOTO JOKYMEHTA; BHUIEOMAaTepHalbl C¢ CYOTUTpaMH; HHIMBHIYyalbHblE KOHCYJIBTAllUM C MpPUBICYCHUEM
CYpIOIIEpeBOIUMKA; HHANBUAYAIbHBIC 3aJaHNUS M KOHCYJIbTALIUH.

- JUIsL JUMI] C HapyUICHUSIMH OIOPHO-IABHUTATEIbHOTO ammapara: y4eOHO-METOJUYECKHe MaTepualibl B
neyaTHoil Qopme; B (opMme DJIEKTPOHHOTO JOKYMEHTa; B (Qopme ayawodaiina; HHAMBUAYAJIbHBIE 3aaHUS U
KOHCYJIbTaLH.

PA3/IEJI 7. METOJIUYECKME YKA3AHUS 1JISI OBYYAIOIMXCS 110 YCBOEHUIO
TUCHUTIINHBI

JlekuMOHHBIC 3aHATHS TOCBAIICHBI PACCMOTPCHHIO KIFOYECBBIX, OA30BBIX TIOJOXKEHHH Kypca U Pa3bICHECHUIO
yueOHBIX 33J[aHNH, BHIHOCHMBIX Ha CAMOCTOATEILHYIO TIPOPA0OTKY.

JlaGopaTopHble pabOTHI MpeAHA3HAYCHBI [UIS MPHOOPETCHHMS OIbITa IPAKTUYECKOW pealid3alldd  OCHOBHOMU
npo)eCCHOHAILHOW ~ 00pa3oBaTeNbHONW NpOrpaMMbl.  MeToJuuYecKie yKa3aHus K  Ja0opaTOpHBIM — paboTam
npopabaThIBAIOTCS CTYJCHTAMH BO BpEMs CAMOCTOSTEIbHOH MOArOTOBKH. HeoOXOAMMBINA ypOBEHL TMOATOTOBKU
KOHTPOJIUPYETCS Tepe MPOBEACHUEM Ta00PaTOPHBIX padoT.

CamocrosiTenbHas paboTa CTYAEHTOB BKIIOYAET CIEAYIOIIME BUABL: NpopaboTka y4eOHOro MaTepuala JICKIHH,
MOJITOTOBKA K JIA0OPATOPHBIM PabOTaM, TIOJrOTOBKA K TEKYIEMY

KOHTPOJIIO U JIPyTUe BHJBI CAMOCTOATENBbHOW paboThl. Pe3ynbTaThl BceX BHJOB pabOTHI CTYNEHTOB (HOPMHUPYIOTCS B
BUJI€ WX JMYHOTO PEUTHHTa, KOTOPHIA YUYMTHIBAETCA Ha MPOMEXKYTOUHOH arrectamuu. CamocToATedbHass paboTa
MpeyCMaTpPUBaeT HE TOJBKO MPOPabOTKy MaTepHaliOB JICKIIMOHHOTO Kypca, HO M HMX DACHIMPCHHE B pPE3yJIbTare
MIOWCKA, aHAJIN34a, CTPYKTYPUPOBAHHUS

U MIPEJICTABIICHUS B KOMIIAKTHOM BHJIC COBPEMEHHOM MH(POPMAITUH U3 BCEX BO3MOMHBIX

HCTOYHUKOB.

Tekymuii KOHTPOIb YCIIEBAEMOCTH POBOUTCS B TCUCHHUE KaXKJOTO MOJTYJIS.

OcBoeHrie Mojysist U ero ycrhemrHoe 3aBeplIcHHE Ha CTaJUH MPOMEXKYTOUYHOW aTTECTAIUM BO3MOXKHO TOIBKO IPH
peryJisipHOi paboTe BO BpeMs ceMecTpa M IIAHOMEPHOM IMPOXOXKICHUM TEKyIIero KoHTpoJisi. HaOpaTh pedTHHTr 1O
BceM Oyiokam Moayns B KaXKJAOM CEMECTpe, IPOHWTH IUIAHOBBIC KOHTPOJBHBIE MEPOIPHUSITHS B TEUYCHUC
9K3aMEHAIIMOHHOW CECCUH HEBO3MOXKHO.

HHH 3aBCPUICHUA pa6OTI>I B CEMECTPE CTYACHT HOJIXKCH BBIITIOJIHUTE BCEC KOHTPOJIBHBIC MCPOITIPUATHA.

[IpomesxyTouHas arTecTalys NPoXoauT B hopMe 3aueTa.
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@OHJ OIEHOYHBIX CPEICTB MO IUCHUIUIHHE «CHUCTEMBI HCKYCCTBEHHOTO
UHTEIUIEKTa» Uil oOydarommxca 3 Kypca o00pa3oBaTelbHOW MpPOrpaMMbl
OakanaBpuatra HampaBieHuss mnoAroroBku 38.03.01 DOxonomuka (mpoduiib:
«byxranTepckuil yuet, aHaJIu3 U ayAUT») OYHON POPMBI 00yUICHUSI.

AgsTOD,
pa3paboTIHK: 3aB. kadenpoii, kaua. ¢pus.-mMar. HayK, noneHt, bpaxyn H.B.

®OC paccMOTpeH Ha 3acelaHUH
Kadenpbl UHGDOPMAYUOHHBIX MEXHOTIO2UL

[TpoToxkon 3acenanus kadeapsl OT 20.04.2023 1. Ne 9

3aBenyromuit kadenpoit H.B. bpanyn




PA3JIEJ 1.

HHACITIOPT ®OHJAA OHEHOYHbLIX CPEJACTB

mo AIMCIOMIIJINHE

«CucremMbl HCKYCCTBCHHOI'0 MHTCJIJICKTA»

1.1. OcHoBHBIC CBeIeHHUSA 0 TUCHHUILIHHE

XapaKTepUCTUKA THCIUIUIMHBI
(cBeneHust cOOTBETCTBYIOT pazzaeny PIIJI)

Tabnuua 1

OOpa3zoBaTenbHas IporpaMmma

OakanaBpHar

HaHpaBHeHI/Ie IIOATOTOBKH

38.03.01 DxoHoMHKa

[Tpodunb «byXTalNTepCKU yyeT, aHAJIu3 U
ayauT»
KonuuectBo paznenoB yueOHOM 3
JVCLATIIINHBI
HucuuninuHa (paxkyabT.4acTu
OT/.05

00pa3oBaTenbHON TPOrPaMMBI

DopMBbI KOHTPOJIS

Pa3zHoypoBHEBBIE 3a1aHMS,
nJabopaTopHbIe pabOTHI,
YCTHBIN OMPOC, TECTOBBIE 3aTaHUS

lloxazamenu

OuHnast popma 00yueHUs

KomnuecTBO 3a4e€THBIX €IUHHAII

(KpeauToR) 2
Cemectp 5
Oowasa mpyooemkocmeo 79
(akadem. uacoes)
Ayoumopnaa  KOHmaKmuas 36
paboma:
JIeKIIMOHHbIE 3aHITHUS 16
[IpakTrueckne 3aHATHS 16
JlabopaTopHbie paOOThI -
Koncynpranmu 2
CamocrosiTeqibHast paéoTa 38
Kountpoanb -
Dopma npomesrcymoyHol

3a4yeT

ammecmayuu




1.2. IlepeyeHb KOMIIETEHUMH € yKa3aHHEM 3TaloOB (pOPMHPOBAHUA B
npouecce 0CBOCHUsI 00pa3oBaTeJIbHOM NPOrpaMMbl

Tabnuma 2
[lepeyeHb KOMIIETEHIIMN U UX DJIEMEHTOB
Nuaukarop
DneMeHThl uHuKaTopa | Mumekc
Komnerennus KOMIIETCHIUHU U €r0
KOMITETEHIUU AJIEMEHTA
(dbopMynrpoBKa
I1K-6. [IK-6.1. Ucnonw3yer | 3nams:
Cnoco6HOCTh 3HAHUE OCHOBHBIX | THIBI 33]1a4 MAITUHHOTO
UCIIOJIb30BATh METO/]IOB oOy4eHus u [1K-6.1
3HAHUE OCHOBHEIX HCKYCCTBECHHOI'O INPUMCHACMBIC K HUM 3-1
METOJ/10B WHTEJJICKTA B KJIaCChlI aJI'OPUTMOB
VMCKYCCTBEHHOT'O MOCJIEAYIOLIEH OCHOBHBIC HaIIpaBJIICHUA
UHTEIIEKTA B npodeccroHanbHol | PA3BUTHA NCCIACTOBAHUN | - & 4
HOCIIE Y FOLIEH JEATEILHOCTH B 00nacTu cuctTeM 3-2
po)eCcCHOHANTBHOM HCKYCCTBCHHOTO
NeSATeIbHOCTH B MHTCJIICKTA
KAYECTBE HAYUHBIX TEOPETHYECKUE OCHOBBI [K-6.1
aJITOPUTMOB
COTPY/JIHUKOB, 3-3
. MaIIMHHOTO 00yUYeHHUs
npenojaaBaTenei
Ymemo:
o0pa3oBaTeIbHBIX
. MOATOTOBUTH TAHHBIE K [1K-6.1
OopraHu3anun
VCII0JIb30BAHUIO V-1
BBICIIETO
5 aNropuT™Ma MalluHHOTO
o0Opa3oBaHus, OGyueHus
MHXCHCPOB, UCII0JIb30BaTh [K-6.1
TEXHOJIOTOB COBpPEMEHHBIE V.2
IPOrpaMMHBIE CPEJICTBA
aanTUpOBaTh
anroput™Mbl MamuaHOro | I1K-6.1
O0Oy4YeHHUSI K PEIICHUIO VY-3
MPaKTUYECKUX 33]1a4
Baaoemos:
METOI0JIOTUEN
g y IK-6.1
pa3pabOTKH penieHui B-1
MaITUHHOTO O0yYeHHUS
npuMepamu
MPaKTUYECKOTO
MPUMEHEHHUS [1K-6.1
apXUTEKTYP B-2
HCKYCCTBEHHOI'O
WHTEJUICKTa
METOJIaMU OHJIAH
A . | TIK-6.1
TECTUPOBAHUS PEIICHUIN B-3

MaIllMHHOTO O0y4YeHUs!




Tabmuna 3

Oranbl pOpMUPOBAHUS KOMIIETEHLIMN B MPOLECCE OCBOCHUS OCHOBHOM

o0pa3oBaTeabHOM MPOrpaMMBI

o/

Kontponupyemsie
paznenbl (TEMBbI)
JTUCIUTUTUHBI

DTamnsl
dbopMHpoBaHUs
KOMIIETEHIIUI
(HOMeEp
ceMecTpa)

Kon nnaukaropa
KOMIETEHIIUU

HaumenoBanue
OILIEHOYHOT'O
CpelcTBa

Pasznen 1. BBenenue

B HCKYCCTBGHHBIﬁ HHTCEIJICKT 1 OCHOBHBIC MCTOAbI
MallITMHHOI'O O6yquI/ISI JIIsA pa6OTBI ¢ TaOJIUYHBIMHU JaHHBIMHA

Tema 1.1.
OcHOBHBIE 3ajadu
CUCTEM
UCKYCCTBEHHOTO
UHTCIIJICKTA.
Knaccuduxanmus,
KJIacTepH3aIus,
perpeccus. Tumsl
MaITuHHOTO
0o0y4eHus: C
yauresem, 6e3
YUUTENS, C
YaCTHUYHBIM
PUBJICYEHUEM
YUHTEIIS, O0yYeHHUE
C TIOJIKPETIJICHUEM.
Kiaccudukanus Ha
npuMepe
anroputMma k-
OJDKaNIIIIX
coceneii (kKNN).
MeTpuKku OLEHKH
KJIaCCH(pUKAITUH:
MIOJTHOTA, TOYHOCTb,
F1, ROC, AUC.
Bammnannonnas u
TeCTOBas BHIOOPKA.
Kpocc-Banunanus.
PaGora ¢
KaTeropuaabHbIMH
MpU3HAKAMH.

PasHoypoBHeBbIe
3aJlaHu,

TECTOBBIC
3aJIaHus,

naboparopHas
pabora Nel

Tema 1.2.
Perpeccusi.
MeTpuKu OLIEHKHU

Pa3zHoypoBHEBEIE
3aJaHus,




perpeccun: MSE,
MAE, R2 —

K03 puLeHT
J€TepMUHALINU.
Jluneninas
perpeccus,
MOJIMHOMHUAJTbHAS
perpeccus.
[Tepeobyuenue u
peryisipusanus,
rpeOHeBas
perpeccusi, LASSO,
Elastic Net.
JIuneviHble MOEIIH
TUISt
KJaccuuKaImm.
ITepuenTpos,
JIOTUCTUYECKas
perpeccus,
MOJTHOCBSI3HBIC
HEHPOHHBIE CETH,
CTOXAaCTHYECKUI
rpaJUEeHTHBIN
CIIyCK M 00paTHOe
pacrpocTpaHeHue
rpaJiieHTa.
Perynspuzanus
JIMHEHNHBIX
MoOJeJIen
KJIAaCCU(UKAITIUH.

TECTOBEIE
3a7aHusl,

nabopaTopHas
pabota Ne2

Tema 1.3.
Knacrepuzanus. k-
means, k-means++,
DBSCAN,
arjoMepaTHuBHas
KJIAaCTepU3AIUA.
MeTpuKku OLEHKHU
KJIACTCPU3ALUH.

Pa3zHoypoBHEBEIE

3aJIaHus,

TECTOBBIC
3aJIaHus,

nabopatopHas
pabota Ne3

Tema 1.4.
ANTOpUTMBI,
OCHOBAaHHBIE Ha
MIPUMEHECHUU
pelarmmx
JEPEBBEB.
Kpurepun

Pa3zHoypoBHEBBIE

3aJIaHus,

TECTOBBIC
3aJIaHus,

nabopatopHas




paszesieHus y3ina:
UH(}OPMAIMOHHBIN
BBIMTPBILL,
Kkputepui [pxunu.
Ancamb6nu
pelarmnx
NEPEBBEB:
CJIy4aiHbIN Jec,
rpaJuEHTHBIN
OYyCTHUHT.

MeTton onopHbIX
BeKTOpOB. [Ipsimas
u oOpaTHas 3ajaya.
Onpenenenue
OTOPHBIX BEKTOPOB.
S nepHbI TPIOK.

pabota Nod

Paznen 2. Cuctembl riay0oKoro oOy4eHus

Tembr 2.1.
Heiiponnsie cern.
OYHKIIUHA OMTHOKH
HEUPOHHBIX CETEU U
oOydeHue ¢ [1K-6
[IOMOIIILIO 5 I1K-6.
00paTHOro I1K-6
pacmpocTpaHeHUs
rpajiveHTa.
[Tonsitue 631ua 1
AIOXHU.

Tewma 2.2. Pabora ¢
U300paKEHUSIMH C
MOMOIIIBIO
HEUPOHHBIX CETEM.
CBepTouHbIe
HEUPOHHBIE CETH.
Onepanuu CBEpTOK,
max-pooling. [TK-6
[lonynsipabie 5 [TK-6.
APXUTEKTYPEI [1K-6
CBEPTOYHBIX
HEUPOHHBIX CETEM:
AlexNet, VGG,
Inception
(GoogLeNet),
ResNet.
Tpancdepnoe

Pa3znoypoBHEBBIE

3aJIaHus,

TECTOBBIC
3aJIaHus,

nabopaTopHas
pabota NoS5




oOydeHmue.

Tema 2.3.
O6paboTtka
TekcToB. PaboTa ¢
€CTECTBEHHBIM
SA3BIKOM C
MIOMOILIBIO
HEUPOHHBIX CETEM.
BexropHsble
pEACTaBICHUS IS
TekcTa: word2vec,
skipgram,

CBOW, fasttext.
PexyppeHTHBIE
HEHPOHHBIE CETH,
LSTM, GRU.
Tpancdopmepsl,
BERT, GPT.

Pa3zHoypoBHEBEIE
3a/1aHus,

TCCTOBBIC

3aJIaHusl,

nabopaTopHas
pabota No6

Paznen 3. OOyueHue ¢ NogKperIeHHEM

Tema 3.1. IlonsTus
areHTa, Cpebl,
COCTOSTHHS,
JEHUCTBUHN U
Harpaapl. OyHKIHS
IIEHHOCTH
cocrosinug (Value
function) u
GbyHKIHS KauyecTBa
JIEHUCTBUA
(Qfuntion).
OnruMuzanus
CTPaTEeTHH C
TTOMOIIIBIO
MaKCHMU3AIUH
(bYHKITUH TIEHHOCTH
1 KauecTBa. Q-
obOydeHue.

[1K-6.1 3-1,2,3
[1K-6.1 V-1,2,3
[1K-6.1 B-1,2,3

Tema 3.2.
I'my6okoe
obydeHue ¢
MNOAKPCINICHHUCM.
Deep Q-Networks,
Actor-critic.

[1K-6.1 3-1,2,3
[1K-6.1 V-1,2,3
[1K-6.1 B-1,2,3

Pa3znoypoBHEBbIE
3a/1aHus,

nabopaTopHas
pabota Ne/

YCTHBIN OIPOC




PA3JEJI 2.
TEKYIAI KOHTPOJIb IO JJUCHUIJIUHE
«CI/ICTeMbI I/ICKyCCTBeHHOFO HHTCIJICKTAa»

TekylMii KOHTPOJIb 3HAHUM HCHOJIB3YETCS JUIsl  OIEPAaTUBHOIO U
pPEryJISIpHOrO  yIpaBieHUss  y4eOHOM  JeATenbHOCThIO (B TOM  4YHCIIE
CaMOCTOSITEILHON PaboTOM) 00yUarOIIUXCS.

B ycnoBusix OajuIbHO-PEUTHHIOBOM CHUCTEMbI KOHTPOJISI PE3yJbTaThl
TEKYIIEro OLICHUBAaHUS OO0YyYalolIerocsi HCHOJB3YIOTCS Kak IOKa3aTellb €ro
TEKYyIIEro peuThHra. TeKylmHil KOHTPOJIb YCIEBAEMOCTH OCYLIECTBIACTCS B
TEYEHHE CEMECTpPa, B XOJ€ MOBCEAHEBHON yueOHOIl paOOThl MO MHIWBHUAYATbHOU
WHULIMATUBE IIpernojasarensd. JlaHHbIM BUJA  KOHTPOJISA  CTUMYJMPYET Y
oOy4aromerocsi CTpeMJeHHe K CUCTEeMaTUYECKON CaMOCTOSITeNIbHONW paboTte IO
U3YUYCHUIO TUCLUIUIMHBI.

Tab6auma 2.1
Pacnipenenenue 6anioB o BugamM yuyeOHOU E€ATEITbHOCTH
(OambHO-pEUTHHTOBasE CUCTEMA)

Bun 3aganus
HanmenoBanue
Pasnena/Temst | jpp 113 Beero K3P Cp
(P3) satemy | (T3,YO) | (YO)
P.1.T.1.1 7 9
P.1.T.1.2 8 9
P.1.T.1.3 8 ° 9 > >
P.1.T.14 8 9
P.2T.2.1
P.2.T.2.2 8 5 11 5 5
P.2.T.2.3 8 10
P.3.T.3.1
P.3.T.3.2 8 ° 13 > >
Hroro: 1006 55 15 70 15 15

[13 — npakTUYeCcKOe 3aHATHUE;

JIP — naGopaTopHbie pabOThI

T3 — TecToBBIC 3aJaHUS;

YO — ycTHBIi ompoc;

P3 — pazHoypoBHEBBIE 3a/1aHUS;

K3P — koHTpOabs 3HAHUH TIO pa3aeny;

CP — camocTosTenbHas padoTa 00ydaromerocs

2.1. PexomMeHaamum 1O OIEHHBAHUIO JA0OPATOPHBIX PpPadoT
o0yJarommxcs

MakcumaJibHOe Kpurepun




KOJIUYECTBO 0aJ1IJIOB*

OTJIMYHO

OOyuaromuiics  BBINOJHMI  33aJaHHE  IOJHOCTBHIO
NPaBUIBHO; JIOTUYHO, YETKO U SICHO HM3JIaracT OTBETHI
Ha  TIOCTaBJICHHBIE  BONPOCH;  OTBET  HOCHT
CaMOCTOSITETTbHBIN XapaxTep, oOyyJaromuiics
BBITNIOJIHUJI JIaOOpaTOpHbIE PAOOTHI B MOJTHOM O0BEME.

Xopouo

IIPW BBITIOJIHGHUH 33JIaHUS OOYYArOIIUICS JTOIMYCTHII
OTJICJIbHBIE HETOYHOCTHU (HECYIIECTBEHHBIC OIIUOKH);
OTBET OTJIIMYAETCS MEHBIIEH O0O0CTOSATENLHOCTEIO,
IyOMHOM, OOOCHOBAaHHOCTBHIO W TIOJHOTOMW; OJHAKO
JOMYIICHHBIC  OIMIMOKM  HWCIHPABISAIOTCS  CaMUM
CTYJICHTOM  TIOCJI€  JOTOJHHUTCIBHBIX  BOIPOCOB,
oOy4aromuiicss BBINOJHUI J1abopaTOpHbIE pabOTHI B
IIOJIJHOM OOBEME.

Y 10BIETBOPUTEIHHO

IIPH BBITIOJTHECHUU 3aJaHKS OOYYArOIIMICS JTOMYCTHII
HETOYHOCTH W  CYIICCTBEHHBIC  OIIMOKHW;  TIpHU
apryMEHTAaIlMd  OTBETa CTYJACHT HE MPUMEHSCT
TEOPETUYECKUEC 3HAHUS JIIT OOBSICHCHHMS JIOMYIEHHBIX
OIIMOOK, B IICJIOM OTBET OTJIMYACTCS HU3KUM YPOBHEM
CaMOCTOSITENTLHOCTH,  OOYYAIOIIMKCS  BBITTOJHUI
1abopaTopHbIe pabOTHI B TIOJIHOM 00BhEME.

HeynosnerBoputensHo

OOyuaromuiicss HEe BBITOJHHUI 3aJlaHue; B OTBETE Ha
BOIIPOCHI CTYJICHT JIOIYCKAaeT ONTMOKH B OTNPEACIICHUH
OCHOBHBIX TOHATHH; OECTOPSAAOYHO W HEYBEPEHHO
u3jaraeT Marepual, OOYyYaroIMiCcsS HE BBITOIHUII
JabopaTopHbIe pabOTHI B TIOJIHOM 00BEME.

* [IpencraBneno B Tabmure 2.1.

THUITIOBBIE 3ATAHUA IJIAA IABOPATOPHBIX PABOT IJISA
INPOBEPKH YPOBHSA KOMIIETEHIIUU

Pa3znen 1. BBeieHne B HCKYCCTBEHHbI NHTEJJIEKT M OCHOBHBIE METO/bI
MAIMHHOT0 00yUYeHHs JJIs1 padoThl ¢ TAOJUYHBIMU JAHHBIMH

Jlabopamopnasa paboma Nel

Metonbt pabotel ¢ Tabmunamu B Python. Arperamus u BU3yaiau3anus
naHHbIX. [I[poBenenre nepBUYHOrO aHAIN3a TAHHBIX.

Ilenn: m3ydenme MeTomoB paboThl ¢ naHHBIMEH B Python m mpoBenenue
MIEPBUYHOTO aHAIN3a JAHHBIX.

3amanue: 3arpy3ute nmaracer B pandas matadpeiim. BreiBeawTe OCHOBHBIC
napameTpel aatacera. Omnpenenure, CKOJBKO B JaTAaceTe CIy4aeB OTCYTCTBUSA

npusHakoB. Onpenenure,

CKOJIbBKO IIPHU3HAKOB ABJIAIOTCA KaTCTOpHaJIbHBIMU.

Busyanusupyiite pacnpenenceHue NPU3HAKOB IO KiaccaM. Busyanusupynirte
3aBUCUMOCTb MEX]y ITPU3HAKAMU.




Jlabopamopnasa paboma Ne2

Hcnonb3oBanue W cpaBHeHWe anroputMoB kimaccudukarmm:  KNN,
pelIaronye 1epeBbes U X aHCaMOJIH, JJIOTUCTUYECKAsl PErPECCHs.

Lenu: npuMeHEeHHE U OLIEHKA aJTOPUTMOB KJIacCU(UKAIIH.

3amanue: Pazgenute mpatacer Ha oOyyaromMii W BaduJAllMOHHBIA C
COXpaHeHHeM Mponopuui kinaccoB. Knaccuuuupyiite TOYKM U3 JaTacera C
nomotibio anroput™MoB kNN, noructuueckoit perpeccun, CART, cnydaitHoro
neca, CatBoost. ITlonOGepute mnydinue mnapamMeTpbl aJrOPUTMOB C IOMOIIBIO
BaNuAAIMOHHON BBIOOpKH. CpaBHUTE BpeMs pabOThl alrOPUTMOB M 3aBHUCHUMOCTb
oTTpe00pabOTKU JTaHHBIX.

Jlabopamopnasa paboma Ne3

Hcnonb3oBaHue U OLEHKA alropuTMOB perpeccuu. [logbdop onTumanbHbIX
apaMeTpOB PETPECCHH.

Lenu: n3ydyeHue anropuTMOB PETPECCUMU.

3ananue: IlpumeHnTe METON TMHEHHON PErpeccuu sl pelICHUs 3a1a4l Ha
natacete. JloOaBbTe B JaraceT IMOJMHOMHUAIbHBIE Tpu3Haku. JloOapmusiite
NpU3HAKU TOKa HE YBUAUTE TMepeoOyuyeHHe Ha BalUIAIMOHHOM JlaTacere.
[Ipumenute rpeOHeByto perpeccuto U LASSO, 4robsl wu30aBUTHCA OT
nepeooyyeHus.

Jlabopamopnasa paboma Ned

OnTumuzanoHHble 3afadud W ux pemeHus. [logbop runepnapameTpoB
ITOPUTMAC TTOMOIIBI0 METO0B ONTUMU3AIUU

Lenu: u3ydyeHue anropuTMOB PEIICHUs ONTUMHU3AIMOHHBIX 3a/1a4.

3aganue:

1. OnTuMu3upyiTe JUIMHY MaplipyTa B 3aJ1a4€ KOMUBOSIKEPA C TIOMOIIIBIO
anroputmoB hill climb, omkura u reaeTrudeckoro anropurMma. BeiBenure
MOJIYYUBIIUIACS MTYTh U €r0 JJTHHY.

2. OnTUMHU3UpYITE TUTIEpIIApaMETPhl AIrOPUTMa MAITMHHOTO 00ydYeHus (Ha
BHIOOpP) C MOMOIIBIO CIIYYallHOTO ITOWMICKA, MOWCKa Mo pemeTke, aaroputMa hill
climb, reneTndeckoroanropuTma.

Pa3nen 2. Cucremsl riry0okoro ooyueHust

Jlabopamopnas paboma Ne5

Kiaccudukanus nzoopaxkeHuit u TpanchepHoe oOydeHue.

Ilenn: w3yueHne MeETOMOB TyOOKOTO OOydeHus s paboThl ¢
M300paKEHUSMHU.

3ananue: 3arpy3uTe JaTaceT M CO3JIailTe UTEepaTop JUIsl MOJEIU IIyOOKOro
oOydeHus. 3arpy3ute npenodydeHnyro Ha ImageNet cBepTounyro ceth (AlexNet,
VGG win ResNet) u no6aspre k backbone momHocBsI3HBIN citoit muist 00OydeHusI.
OOyuute HelipoHHylo ceTh Ha ImageNet, BuszyanuszupoBaB rpaduk (yHKIUU
MoTeph Ha oOOywawIllieil M BaluJallMOHHOW BbIOOpKe. Peanusyiite Momyib



MPUMEHEHUS HEHPOHHOW CETH K JaHHBIM, MPOBEPHTE KayeCTBO OOYYCHHUS Ha
TECTOBOM BBHIOOPKE.

Jlabopamopnasa paboma Neb
PaboTa ¢ TekcTaMu ¥ UX BEKTOPHBIMH MPEICTaBICHUSIMHU.
Ienn: n3ydyeHue Moeel BEKTOPHOrO IIPEICTABICHNS TEKCTOB.
3ananue: Ckavaiite npenoOydeHHble BeKTOpa Juis cioBaps. C MOMOIIbIO
moboro kinaccudukaropa MammaHOro obydenus (KNN, SVM, CatBoost)
KiaccuuuupyiiTe  TEKCTbl W3  Jaracera 10 CyMME BEKTOPOB  CIIOB.
Knaccupunmpyiite Tekctsl ¢ momoibio LSTM cetn.

Pasznen 3. O0y4enue ¢ mogKpenieHueM

Jlabopamopnasa paboma Ne7
[Mpumenenne Q-Networks ms perieHust IPOCTHIX OKPYKEHUH.
Lenu: n3ydyeHue nmMpuMEHEHUsT OOyYECHHS C TOJKPETUICHHEM JJIsl pelieHui
3aJ1ay KOHTPOJISL.
3amanue: OOy4yuTe TMPOCTYH TMOJHOCBA3HYIO Q-ceTh I penieHus
okpyxxenus LunarLander.

2.2. PexoMeHIaUMHU MO OUEHUMBAHMIO KOHTPOJIS 3HAHMH MO pa3aeny
AUCUMILUTHHBI 00Y4a0uXCsl

2.2.1. KonTpons 3HaHWi MO pazaenaM 1-2 JUCHUIUIMHBI TPOBOJUTCS B
dbopme TecTUpOBaHUS.

B 3aBepmieHMM M3ydeHHS KaXJOTO pasjeia  JAUCHUIUIMHBI  MOXKET
IPOBOJIUTHCS  TECTUpOBaHHWE (KOHTPOJb 3HAHMK 1O pasleny, pyOeKHBIH
KOHTPOJIb).

Kpumepuu oyenusanus. YpoBeHb BBINOJHECHHUS TEKYIIUX TECTOBBIX 3aaHUN
olleHMBaeTcs B Oamaax. MakcHMMalIbHOE KOJIMYECTBO OaUIOB II0 TECTOBBIM
3QIaHUSIM OTIPEIEIIAETCS MPEToaBaTelIsIM U IPeICTaBIeHo B Tabnuie 2.1.

TecToBble 3a/1aHMs TPEACTABICHBI B BUJIE OIICHOYHBIX CPEJICTB M B ITOJTHOM
o0beMe TIpeicTaBIeHbl B OaHKE TECTOBBIX 3aJaHUN B JJICKTPOHHOM BHjie. B porme
OIICHOYHBIX CPEACTB IPECTABICHBI TUIIOBBIC TECTOBBIC 3aJIaHM, Pa3paOOTaHHBIC
JUTISL U3YUYCHUS TUCIHUIUIMHBI «CUCTEMBI UCKYCCTBEHHOT'O HHTEIIICKTA.

THUITOBBIE TECTOBBIE 3ATAHUA JIUISA ITPOBEPKHU YPOBHSA
COPOPMUPOBAHHOCTHU KOMIIETEHIIUHN

Pa3nen 1. BBegeHue B MCKYCCTBEHHbIM MHTEJIEKT U OCHOBHBIE METO/IbI
MAIIMHHOT0 00yuYeHHs JAJIs1 padoThl ¢ TAOJUYHBIMU JAHHBIMH

1. Kro B 50-e romer XX Beka co37adl MaTeMaTHYECKYIO MOJECIIb
(GYHKIIMOHUPOBAHUS CETEN HEPB-HBIX KJIETOK KUBOTO OpraHu3Ma?

a) Anad TwropuHr

6) ®pank Pozentomart



B) UBan IlaBnoB

r) bun [efite

2. YacTh METOJIOB MCKYCCTBEHHOTO MHTEIICKTA, O3HAYAIONIAsT U3BIICUCHUE
3HAHUU U3 TAHHBIX:

a) Data Science

0) CrarucTuka

B) Data Mining

r) Big data

3. HaxaTtuem kakux KJaBUII MOKHO 100aBUTH siueliku B Notebook Jupyter
(Bo3moskHO 60Jiee 0JTHOTO MPaBMWIILHOTO OTBETA)?

a)M

0) A

B)Y

r)C

n) B

4. S3plkMm  mporpaMMHPOBAHUS, KOTOPBIE OTHOCATCS K OOBEKTHO-
opueHTUpoBaHHOW mapaaurme (Bo3moxkHO 00jiee 0JTHOTO PABMIIBHOTO OTBETA):

a) Python

0) Haskell

B) C#

r) C

5. Kro sBnsiercs coznatenem sizbika Python?

a) 'suno Ban Poccym

0) Mapk LlykepOepr

B) Jlennuc Putun

r) Tomac Kypu

6. Ywucno ¢ muaBaromiei Touko 0003HavYaeTCs:

a) list

0) bool

B) Int

r) float

7. S=list('12345') C momomsto ¢pynkiuu list() cozgaercs:

a) MHOXeCTBO

0) Koprex

B) Cnncok

r) CinoBapb

8. Kaxkum Oynet pe3ynbrar:

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 35}

9. ®ynkius tuple() npumensiercs 1is:



a) O4nCTKH KOpTeXka

6) Ouncrtka crnmcka

B) Co31aHus MyCTOr0 KOpTEXa

r) [lo6aBneHus seMeHTa B KOHEI[ CITUCKa

10. Kaxkoe HazHaueHue QyHKIHIA COOpaHHBIX B MO Iy e random?

a) O6paboTKa CTATUCTUYECKUX JIAHHBIX

0) MaremMatuyeckue pacyeTbl

B) Pabora c 6azamu TaHHBIX

r) ['enepanus cayyallHbIX YKCel

11. Kakoii maccuB ObUT CreHEepUpPOBaH MPU BHINOJHEHUU WHCTPYKIIUU
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 JnByMepHbI MaccuB Mas. Kakoit pesynsTaT OyaeT
BBIBE/ICH B KOHCOJIb TIPU BBI-TIOJIHEHUU UHCTPYKIIUU print(mas|3, 3]):

mas=np.array([[-8, 3, 18],
[1e, 2, @],
[7, 17, 4]1)

print(mas[3, 2])

a)4d

6)-8

B) 0

r) Byner BeiBeeHa ommbka
13. beu1 co3maH nByMepHbI MaccuB Mas. Kakoit pesynsTaT OymeT
BBIBEJICH B KOHCOJIb TIPH BBITIOJTHEHUU MHCTPYKIMH print(mas[3, 3]):

mas=np.array([[-8, 3, 18],
[1e, 2, @],

print(mas[3, 355, oD

a)—8

0) byner BeiBeieHa ommobOKa

B) 0

r) 4

14. TIllaxmaTHBIN CyNepKOMIBIOTEP, KOTOPBINA BBHIMIPAI MAaTy y YeMIIMOHA
mupa no maxmaraMm ['appuKacmnaposa:

a) AlphaGo

0) dyraky

B) Deep Blue

r) JIJoMmoHOCOB-2

15. C noMouipl0 Kakoro CMMBOJIa MOKHO CO3/1aTh 3aroJIOBOK Ha SA3bIKE
pa3metku Markdown?

16. a)*

0)#

B) %

2]
4



r) &

17. Kakue Teru UCHONB3YIOTCA JJISI CO3/IaHUsI KUPHOTO MIpudTa Ha A3BIKE
pasmerku HTML?

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

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

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

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

19. Kakoif cuMBOJI HUCHOJB3YyeTCS g HaOopa (GOpMyJbl C MOMOIIBIO
LaTeX B Notebook Jupyter?

20. a)$

0) %

B) //

r) &

21. Kakwue BapuaHTBl IMEH IIEPEMEHHBIX TOMyCTHMBI B Python?

a) x1

0) k&

B) _main

r) 1x

1) neW_IepeMeHHas

22. C moMmoInpl0 KakoW orepanyu HaJl ABYMS IEJIBIMH YHCIaMU MOYKHO
MOJIYYUTh OCTATOK

a) %

0)/

B) //

r)*

23. Ilycth mepeMeHHON a MpUCBOEHO 3Ha4yeHWe 5, T. €. a = 5. Kakue
omnepalur BO3MOKHBI?

a)a+=1

0) a/*=3

B) a=a+l

r) all=2

24.  Jlns gyero npuMeHseTcs QyHKus inpoot()?

a) Jlns ompeneneHus TUMa TaHHBIX

0) st BO3BEIEHUS YKCIIa B CTEIICHD

B) Jl111 BBIBOJIa JTAHHBIX B KOHCOJIb

r) Jl;1st BBOJIa JAHHBIX C KJIABUATYPbI

25. Kakue omeparopbl HCHONB3YIOTCS JUIsl peaTu3aliyd [THKIAYEeCKUX
aNropuTMOB?

a) for

0) while

B) elif

r) switch

26. C=(1,2,3,4,5). Bo3M0XHO 11 B JTaHHOM KOPTEKE 3aMCHHTH 5 Ha 67

a) Het

0) Jla



Paspnen 2. Cucremsl riry00Koro ody4eHust

1. B mammHHOM 00y4Y€HUU JaHHBIE JEISATCS Ha:
a) OOy4aroniyro 1 00y4yaeMyto BEIOOPKY
0) bosbiiyto u Manyro
B) OCHOBHYIO 1 HEOCHOBHYIO
r) O0y4arolyIo U TECTOBYIO BEIOOPKY
2. Kak HazpIBaeTCsi METOJ TMOJy4YeHHUS KOI(P(PUIHUEHTOB YpaBHEHUS
perpeccuu, Mpu KOTOPOM MUHUMM3UPYIOTCS KBaJIpaThl OMIMOOK?
a) Meroa MakCMMaIbHOTO MPaBIONOA00US
0) Meroa MUHMMU3aLMK CPEHEN KBApaTHUECKON OIIMOKH
B) MeToa MUHUMH3ALMKU MOTYJIeH OmKrOoK
r) MeTos HaMMEHBIINX KBaJIPaTOB
3. B HelipoHHOIW ceTH BbIYUMCIWTENbHAS €IMHHUIIA, KOTOpas IMOJIy4aeT
UHGOpPMAIIHIO, TPOU3BOIUTHA HEM MPOCTHIE BHIYMCICHHUS U MEPEAAET €€ Jajbllie:
a) 'pagueHt
0) Helipon
B) AKCOH
r) Cunarc
4., Kakoil  aaropuT™ = HMCHOJIB3YETCSA B MeToje  oOpaTHOro
pacnpocTpaHeHHs] OIMOOK JJisi TOMCKaMUHUMYyMa?
a) Meron auxoromuu
0) Anroputm JleKCTphI
B) MeToa HauMeHbBIINX KBAapaToOB
r) 'paaneHTHBIN CIyCK
5. Kak Ha3piBaeTcs oOIHa WTepanus B Ipolecce  OOydeHHs,
BKJIIOUAIOIIAs MPEABSIBICHUE BCEXIPUMEPOB U3 00YUAIOIEro MHOXKECTBA?
a) Dnoxa
0) Ilaker
B) Cet
r) Mununaket
6. UToOBl MOAKIIOYHTE OHUOIMOTEKY HEOOXOIWMO  HCIOJIB30BATh
KJIFOUEBOE CJIOBO:
a) import
0) is
B) from
r) install
7. s co3nanus QyHKIIUH UCIIONIB3YETCS KITFOUEBOE CIIOBO
a) func
6) lambda
B) class
r) def
8. Kakoii MmeTo1 uCriosib3yeTcs Mpu CO3TaHUH CIIOBAPSI?

a) dict()



0) tupe()
B) list()
r) set()
9. Kakyto oneparuto MO>KHO BBIIIOJIHUTB € TOMOILBIO MeToa union()?
a) CuMMeTpHryYHas pa3HOCTh
0) O0benuHeHNE
B) Ilepeceuenue
r) JlonmonHenue
10. Kaks dyHkums u3 6uOIMOTeKH NUMPY CIYKHUT JJIT YMHOXKEHUS JBYX
Martpuil?
a) det()
0) dot()
B) len()
r) mult()
11. Kakoif Tum naHHBIX B OuONHMOTeKe pandas mpencTaBisieT coOoi
NPOUHICKCUPOBAHHBIIT MHOTOMEPHBIN MaccuB?
a) DataFrame
0) list
B) Series
r) Array
12. Kakwe ¢pynkiuu u3 6ubnuorexku matplotlib ciyxat ns moctpoeHus
rpaduka
a) figure()
0) hist()
B) plot()
r) func()
13.  [Jus gero cnyxut ¢pyHkius head 3 oubiamorexku pandas?
a) Jlns mojcyueTa yucia CToJOIOB U CTPOK TaOTHITBI
0) /{51 BEIBOZA JIFOOBIX TIATH CTPOK TAOJIUIIBI
B) JlJ1s1 BBIBO/IA TTOCTIEIHUX TISITH CTPOK TAOIHIIBI
r) JlJ1s BBIBOJ NIEPBBIX MATU CTPOK TAOIHIIBI
14. C nomomipto kakod GyHkmuu u3 Oubamoreku matplotlib moxHO
COXPAaHUTh PUCYHOK C TpadukomM?
a) save()
6) fig()
B) show()
r) savefig()
15. B kakoM Jmama3oHe 3HAYCHWH  MW3MEHSAETCS  Kod(phUIMEeHT
JeTepMUHALINM ?
a) [-1; 1]
6) [0, 1]
B) [0, +o0]
r) [-o0; +00]
16. Kakme mokazaTenw HWCIMOJB3YIOTCS MJIs OIEHKH KadecTBa JIMHEWHOMN
Mojenu?



a) KoadpuuneHnt nerepmuHanm

0) Koappunuent uncroii perpeccun

B) Root Mean Squared Error

r) Mean Absolute Error

17. Kaxue 3HaueHUs: MOXXET MPUHUMATH KOA(DPUIUEHT KOppensiuu?

a)l,2

6)-0,9

B) 0

2(.bubnnoTeka, KoTopas npeaHazHayeHa JJii MalluHHOTO OOY4EHHUS:

a) random

0) sklearn

B) pandas

r) numpy

28.C nmoMonibl0 Kakux MokaszaTesied MOKHO BBISIBUTh HaJIM4HME B3aUMOCBSI3H
MEXy IByMsI CITy4aliHBIMU BEJTMYMHAMM ?

a) lucniepcus

6) Koappurment xoppensiuu

B) KoBapuanus

r) CpenHee KBaipaTUYECKOE OTKIIOHEHUE

29.BriGepuTte BepHble yTBepkeHus (Bo3moxHO 6oJiee 0IHOro MpaBUiIbLHOTO
OTBETA):

a) [lepuenTpon Po3en6iaTTa — 3TO IpUMeEp HEUPOHHOM CETH C YUUTEIIEM

06) HeiiponHbsie ceTH MOXXHO TPUMEHATH TOJBKO /I peUIeHUs 3aaad
IPOTHO3UPOBAHMUSL.

B) HelipoHbl COEAUHAIOTCS CHHAIICAMU TOJIBKO C TEMH HEMPOHAMH, KOTOPbIE
HAXOJATCSI B OJTHOM CJIO€

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

30.Kakue Turbpl HeHpOHOB MOTYT OBITH B Tiepiientpone Po3enOmarra?

a) HopmupoBanHbie

0) OTKpBITBIC

B) Bxoausie

r) CKpbIThIE

31.Kakne GyHKIMM W3 TEPEYUCICHHBIX HUXKE MPUMEHSIOTCS B KayeCTBE
(GYHKIIUN aKTUBAIIMU BHEHPOHHBIX CETAX?

a) Curmonja

0) Curaym

B) Jlorapudmuaeckas GyHKIms

r) DKCIIOHEeHTa

n) IlonruHOM BTOpOI1 CTENEHH

32.Kakas 6ubauoTexa UCTIONb3YeTCs TSl pabOThl C HEHPOHHBIMH CETSIMU ?

a) keras

0) numpy

B) matplotlib

r) seaborn

33.Kakoli moka3arenb UCTIONb3yeTCs ISl OIEHKH KadecTBa HEUPOHHOU CeTH



B 3aj1a4e Kiaccuukanuu?
a) Root Mean Squared Error
0) KoaddurmeHT nerepMuHaiuu
B) accuracy
r) Mean Squared Error

2.2.2. KoHTposib 3HAaHUU 1O pa3feny 3 JUCUUILIMHBI IPOBOAUTCS B (opMme
YCTHOTO OIIpOca.

Kpurepun oueHku.

Ouenka «omauyHo» CTaBUTCS, €CJIN O0yUarOUIUICs:

1) noMHO M apryMEHTUPOBAHO OTBEYAET 110 COAEPIKAHUIO BOIIPOCA;

2) oOHapyXHBaeT MOHUMaHUE MaTephana, MOXeT OO0OCHOBAaTb CBOU
CYXKIEHUS, IPUMEHUTh 3HAHUS Ha MIPAKTUKE, MPUBECTU HEOOXOAUMbIE TPUMEPDL;

3) u3naraeT MmaTepualn IMOCIEI0BAaTEIbHO M MPAaBUIBHO, C COOJIIOACHHUEM
HUCTOPUUYECKOHN M XPOHOJOTNYECKON MOCIIEA0BATEIBHOCTH;

Ouenka «xopouio» — CTaBUTCS, €CAM OOYy4YalOLIMICS JaeT OTBET,
yIIOBJIETBOPSIONINI TeM e TpeOOBaHUAM, YTO U JUJIS OLEHKU «OTIUYHO», HO
JOITyCKaeT OJHa-1BE OLIMOKHU, KOTOPbIE CaM K€ UCIIPABIISET.

Ouenka «yoosénemeopumenbHo» — CTABUTCA, €CIM OOy4aromuics
oOHapy’>KMBaeT 3HAHUE U TTOHUMAHUE OCHOBHBIX IMOJIOKEHUHN JAHHOTO 3aJ]aHusl, HO:

1) m3naraer Marepuan HENOJHO U JIOIYCKAaE€T HETOYHOCTH B ONPEIEICHUU
HOHATUHN WK (OPMYJIUPOBKE IPABUI;

2) He yMeeT JAOCTaTOYHO TJIyOOKO M JI0Ka3aTeabHO OOOCHOBaTh CBOU
CYXKIEHHUS Y IPUBECTH CBOU NPUMEPHI;

3) u3naraeT MaTepual Hemocae10BaTebHO U I0YCKAET OIINOKH.

THUITOBBIE BOITPOCHI JJIA ITIPOBEPKHU YPOBHA
CPOPMHUPOBAHHOCTHU KOMIIETEHIIMHN

Koumponupyemoie
Bonpocwt 013 no02omoeku Kk uHOUBUOYATbHOMY YCHIHOMY
pazoenvt (memout)
Onpocy no memam OUCUUNTUHDBL
OUCUUNTTUHBL

Paznen 3. OOy4eHue ¢ mogKpeIICHHEM

Tema 3.1. Ilonarus
areHTa, Cpebl,
COCTOSIHHMS,
JNICUCTBUU U
Harpaabl. OyHKIASL

1. IloHsiTHS: areHT, cpena, COCTOSIHUE, JEUCTBUE, HArpaaa.
2. @yHKIMSA HEHHOCTU COCTOSHUA.
3. @yHKIHS KayeCcTBa JICMCTBUS.

LIEHHOCTHU
coctosmms (Value 4. Ontumuzanusi CTpaTerMd C IMOMONIBI0 MaKCUMHU3alUU
function) u (GYHKITUH TIEHHOCTH W Ka4eCTBa.

5. Q-o0y4eHue.
GyHKIIMS KauecTBa
JNEUCTBUS

(Qfuntion).




OnruMuzanus
CTpaTEruu C
MOMOII[LIO
MaKCHMH3aIHH
GyHKIMI IIEHHOCTH
1 KadecTBa. Q-
oOyJeHmue.

Tema 3.2.
I'myGokoe
oOydeHue ¢
MOJIKPETIICHUEM.
Deep Q-Networks,
Actor-critic.

1. 'myOokoe oOydeHue ¢ MOAKPEIICHUEM.
2. Cetb Deep Q-Networks.
3. AcunxpoHHbIN anroput™ Actor-critic.

THUITOBBIE BOIIPOCHI JJIs1 CAMOITIOATOTOBKHA
JJIA ITPOBEPKHX YPOBHSA COOPMUPOBAHHOCTHU KOMIIETEHIIUN

Konumponupyemote
pazoenvt (memot)
OUCUUNTTUHDBL

Bonpocel 013 noocomoeku K uHOUBUOYATbHOMY YCHIHOMY
Onpocy no memam OUCUUNIUHbL

Pa:men 1. BBGIIGHI/IG B I/ICKYCCTBGHHBIﬁ HHTCJIJICKT 1 OCHOBHBIC MCTO/bI

MAallTMHHO

ro o0y4eHus 11l paboThl C TAOJIMYHBIMU JAaHHBIMU

1.1.
3a/1aun

Tema
OcHoBHBIC
CUCTEM
HUCKYCCTBEHHOTO
MHTEJUICKTA.
Knaccudukarmus,
KJIacTepu3aIus,
perpeccust. Tumsl
MAIIMHHOTO
00yYeHUS: C
yauTenem, 0e3
YUUTENS, C
YaCTUYHBIM
MIPUBJICUCHUEM
yuuTens, o0ydeHue
C TIOJKPETIICHUEM.
Knaccudukanus na
npuMepe
anroputma k-
OMVKaNIIINX
coceneit (KNN).
MeTpuKu OLIEHKHU

1. OcHOBHEBIE 3aJa49 CUCTCM HCKYCCTBCHHOI'O HMHTCILIJICKTA.

2. Knaccudukamus, KiacTepusanus, perpeccus. THITbI
MallMHHOTO OOy4YeHHUs: ¢ yuyuTeleM, O0e3 Yy4yuTens, C
JaCTUYHBIM  TPUBJICUYCHHUEM  yuHTels, oOydeHue ¢
IOJTKPETUICHUEM.
3. Kiaccudukanus Ha mpumepe anroputma k-Ommkaimmx
coceneit (kNN).

4. Perpeccusi. Metpuku ouenku perpeccuu: MSE, MAE, R?
— K03 HUIUEHT JeTepPMHUHAIIIH.

5. JIunenHas perpeccus, NOJIMHOMUAIIbHASL PErPECCHSL.

6. [lepeoOydenue u perymnspusaiusi, rpedHeBas perpeccus,
LASSO, Elastic Net.

7. Jluneiinpie monenu i kinaccudukanuu. Ilepuentpos,
JIOTUCTUYECKAsI PErPECCHS], TOJIHOCBA3HBIC HEMPOHHBIE CETH,
CTOXaCTHYECKUW  TPAgUEHTHBI CIyCK ©  oOpaTHOe
pacnpoCTpaHeHue rpaJueHTa.

8. Perymsipu3anus IMHEHHBIX MOJIeTIeH KiTacCU(UKAIUNH.

9. Knacrepuzamus. k-means, k-means++, DBSCAN,
arJoMepaTrUBHAs KJIacTepHU3alusl.

10. MeTpuKH OLIEHKHU KIIACTEPU3ALINH.

11. Airoput™mbl, OCHOBaHHbIE HA TPUMEHEHHUH PEIIAOIINX
JEPEBBEB.




KJ1accu(uKanuu:
MOJIHOTA, TOYHOCTH,
F1, ROC, AUC.
Banunanuonnas u
TeCToBas BHIOOPKA.
Kpocc-Banmupanus.
Pa6ora ¢
KaTeropuaibHbIMU
MIPU3HAKAMH.

Tema 1.2.
Perpeccusi.
MeTpuku OLEHKH
perpeccun: MSE,
MAE, R%-

K03 HUIHEeHT
JeTepMUHAIIHH.
Jlunerinas
perpeccus,
MOJIMTHOMHAJTbHAS
perpeccusi.
[Tepeobyuenue u
peryisipuzanus,
rpeOHeBast
perpeccusi, LASSO,
Elastic Net.
JIunennbie MOIEIHN
ISt
KJ1accu(pUKaIUH.
[TepuenTpoH,
JIOTUCTHYECKAs
perpeccus,
MIOJIHOCBSI3HBIE
HEUPOHHBIC CETH,
CTOXaCTUYECKUM
rpaJuCHTHBIN
CITyCK U 00paTHOE
pacrpocTpaHeHue
rpajveHTa.
Perynsapuszaums
JIMHEUHBIX
Mozenen
KJIacCU(UKAIUUU.

Tema 1.3.

Kunacrepuzanus. k-
means, K-means++,

12.  Kpurepuum pazneneHuss ysna: HHPOPMALMOHHBIN
BBIUTPBILLL, KpUTepUil JKUHH.

13. AncaMOnu pemawimux JepeBbEB: CIy4alWHbIN Jiec,
IPaJUEHTHBIN OYCTHHT.

14. Meton onopHbIx BeKTOpoB. IIpsimas u oOpatHas 3anava.
15. Onpenenenne OOpHBIX BEKTOPOB. SAAEPHBIN TPIOK.




DBSCAN,
arJaoMepaTuBHAas
KJIacTepu3anus.
MeTpuKku OUEHKHU
KJIACTEPU3ALUH.

Tema 1.4.
ANTOpPUTMBHI,
OCHOBAaHHBIEC Ha
MIPUMEHECHUU
pelIarnmx
JI€PEBHEB.
Kpurepun
pa3ziesieHus y3ia:
uH(OPMaIIMOHHBIN
BBIUTPBIII,
Kpurepuil [ xuHu.
Ancambiu
pelarmx
JICPEBBEB:
CIIy4aWHBIN JIEC,
rpaJuCHTHBIN
OyCTHHT.

Meton OnopHBIX
BeKTOpOB. [Ipsimas
U oOpaTHas 3ajaya.
Onpenenenue
OMOPHBIX BEKTOPOB.
S nepHbIN TPIOK.

Paznen 2. CucreMsl TIIyOOKOTO 00yUYSHHUS

Tewmbr 2.1.
Heiiponnsie cetn.
OYHKITUU OMUOKH
HEUPOHHBIX CETEU U
obOydeHue ¢
MTOMOIIBIO
oOpartHOTO
pacnpoCTpaHeHUS
rpaJIucHTA.
ITonsTue 6314a U
AMOXH.

Tema 2.2. Pabora c
M300pKEHUSAMHU C
MTOMOIIIBIO
HEUPOHHBIX CETEM.
CBepTouHbIe

1. Heitponnsie cetn. @yHKIMU OMMOKH HEUPOHHBIX CETEH.
2. OOydeHne C TMOMOIIBIO OOpPATHOTO PACTIPOCTPAHCHUS
rpaJieHTa.

3. [lonsiTre 63T4a U SMOXHU.

4. Pabota ¢ n300paK€HUSIMHU C TIOMOIIbIO HEUPOHHBIX CETEH.
5. CBepTOYHbIE HEUPOHHBIE CETH.

6. Onepanuu cBepToK, max-pooling.

7. llomynspHbIE apXWUTEKTYpPhl CBEPTOYHBIX HEUPOHHBIX
cereil: AlexNet, VGG, Inception (GooglLeNet), ResNet.

8. TpanchepHoe oOyueHHe.

9. O6paboTKka TeKCTOB. PaboTa C €CTECTBEHHBIM SI3BIKOM C
MIOMOUIBI0 HEMPOHHBIX CETEM.

10. BexropHbie npeactaBieHus Jjs Tekcta: word2vec,
skipgram, CBOW, fasttext. PekyppeHTHbIE HEUPOHHBIE CETH,
LSTM, GRU.

11. Tpaunchopmepsr, BERT, GPT.




HEUPOHHBIE CETH.
Onepanuu CBEPTOK,
max-pooling.
ITonynsapHble
ApXUTEKTYPbI
CBEpPTOYHBIX
HEUPOHHBIX CETEM:
AlexNet, VGG,
Inception
(GoogLeNet),
ResNet.
Tpancdepnoe
oOyJeHmue.

Tema 2.3.
O6paboTtka
TeKCTOB. PaboTa c
€CTECTBEHHBIM
SI3BIKOM C
MTOMOIIBIO
HEUPOHHBIX CETEMU.
BekropHsbie
IpeACTaBICHUS IS
Tekcra: word2vec,
skipgram,

CBOW, fasttext.
PexyppenTtHbie
HEUPOHHBIC CETH,
LSTM, GRU.
Tpanchopmepsl,
BERT, GPT.

Paznen 3. OOydenune ¢ mogKpeIrieHHEeM

Tema 3.1. Ilonarus
areHTa, Cpeibl,
COCTOSTHHS,
JNICUCTBUHU U
Harpaabl. OyHKIHSL
IIEHHOCTH
cocrosinus (Value
function) u
byHKITMS KauecTBa
JICUCTBUS
(Qfuntion).
Ontumu3anus
CTpaTeruu ¢
ITOMOIIBIO

1. MapKoBCKHE CiTy4allHbIE MPOLIECCHI.

2. llentm Mapkosa.

3. YpaBuenue bennmana.

4. AnropuTMBI TIIy00KOTO 00YYEHHS C TIOJKPEIIICHUEM.
5. Q — anropuT™MBI O0yUYCHUHI.




MaKCHMH3aIHH
GyHKIMI IEHHOCTH
U KadecTBa. Q-
oOydeHue.

Tema 3.2.
I'myGokoe
oOydeHue ¢
MOJAKPEIJICHUEM.
Deep Q-Networks,
Actor-critic.

2.3. PexoMeHaanmuMm 10 ONEHUBAHUIO PA3HOYPOBHEBBIX 3aJaHUil

o0y4yarommxcst

MaxkcumaJibHOe
KOJIMYECTBO 0AJLJIOB*

Kpurepun

OTJIMYHO

BricTaBisiercst 00y4aroneMycsi: €CJId BBITIOJTHEHBI BCE
IMYHKTHl pabOThl CaMOCTOSITENbHO, 0€3 OIMOOK, eclu
NpeUIoKEeH 00Jiee palMOHAIbHBINA aTOPUTM PEIICHHUS
3aJa4u.

Xopo1io

BricTaBnsieTcs 06yqa}0meMyc;1: CCJIN CaMOCTOATCIBHO
BBIIIOJTHCHBI BCC ITYHKTBI pa6OTLI, JOITYIICHBI
HC3HAYUTCJIIbHBIC OI.III/I6KI/I, CCJIn MPCAJIOKCH Ooiee
paHI/IOHaJIBHBIﬁ AJITOPUTM PCIICHUA 3aJa4YU.

Y 10BIETBOPUTEIHHO

BricTaBnsiercs oOydaroremMycsi: ecil caMOCTOSTEIbHO
(WM ¢ TIOMOIIBIO TPENOAABATENs]) BBIMNOJIHEHBI BCE
YHKTHI paOOTHI, JOMYIIEHbBI TPYObIC ONTHOKH.

HeynosnerBopurenbHO

BricTaBisiercss oOydaromemMycsi: €CJId ¢ TIOMOIIBIO
NIPEIIo/IaBaTelsl BBIIIOJIHEHBI HE BCE ITYHKTHI pa0OTHI,
JOMYIIEHBI TPYObIe OMMUOKH.

* I[IpencraBneno B Tabmure 2.1.

SAJAHUA JIA ITIPOBEPKH YPOBHA COOPMUPOBAHHOCTHU

KOMIIETEHIIUH

Pa3nen 1. BBegeHue B MCKYCCTBEHHbIM MHTEJJIEKT U OCHOBHBIE METO/bI
MAIIMHHOT0 00yuYeHHs JAJIs1 padoThI ¢ TAOJUYHBIMU JAHHBIMHA

BapuanT 1. B Tabnuie npuBeneHsl JaHHBIE O KBapTUpax 1Mo Bonrorpanckoi

obmacTu
Ilena, ThIC. pyoO. [Tnomans, M | YKunas miomaip, M2
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 panHOM Tabiuubl co3AaTh CJIOBapb, KOTOPBIM 3aTeM
npeobpazoBath B DataFrame. HaiiTu MakcumanbHble 3HAYEHHUS MO KaXIOMY
[IOKA3aTEN0, CPENHEE M MEIMAHHOE 3HadeHHe Iuomanan. OnpenenuTs Yucio
KBapTHP, y KOTOPBIX IUIOAAs 6onbiie 50 M2,

[Toctpouts Tpaduk 3aBUCUMOCTH CTOMMOCTH KBapTHpPbl OT ILJIOLIAIU
KBapTHUPBI.

BapuanTt 2. B Tabnuie npuBeaeHbl JaHHbIE 0 KBapTUpax no Boarorpaackoit
obnactu

Ilena, ThIC. PYO. ITnomans, M2 | Kunas nnomans, M2
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 pmaHHOW Tabnuibl CO37aTh  CJIOBAapb, KOTOPBIA 3aTeM
npeobpazoBats B DataFrame. HaiiTu MuHuUManpHblE 3HAYEHUS MO KaXKIOMY
NOKa3aTeNlo, CPEeIHEe W MEIMAHHOE 3HaueHue Iuiomaan. OnpeaenuTb 4YHCIIO
KBapTHP, y KOTOPBIX JKMJIas II0maas MeHbine 40 m2,

[Toctpouts TpaduK 3aBUCUMOCTH CTOMMOCTH KBApTUPBI OT IUIOHIAAH
KBapTHUPBI.

BapuanT 3. B Tabnuiie npuBeeHbl JaHHBIE 0 KBapTHpax 1o Boarorpaackoi
obOnacTu

Ilena, Toic. py6. | Ilmomans, M? | XKunas nuomans, M2
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 pgaHHON TaOnuibl C€O3[aTh CIOBapb, KOTOPBIA 3aTeM
npeodpaszoBath B DataFrame.

HaiitTu MuHMMalIbHBIE 3HAYE€HUS MO KaXJAOMy IOKa3aTelllo, CPEIHEE U
MEJIMAaHHOE 3HA4YCHUA KUjoi romand. OnpeaeauTh YUCiIo KBAPTHUP, Y KOTOPHIX
IIeHa He MPEeBBIIIAcT 2 MJIH. pyO.

[ToctpouTth rpaduk 3aBUCUMOCTH CTOMMOCTH KBApPTHUPHI OT >KUJIOW TUIOMIAIN
KBapTHUPBHI.



Paspnen 2. Cucremsl riry00Koro ody4eHust

3ananue 1. Ilogcumraiite pe3yabTaT HEUPOHHOW CETH, M300paKEHHOM Ha
PUCYHKE, UCTIOJIB3Ys (PYHKIIUIO CUTMOM, U €€ OIUOKY, ucnois3ys MSE.

MSE — (ii-a) +(i,~a,) +...+(i,~a,)’
n
fSingid (X) = 147> fsggmoid (X) = fsigmoid (X) ) (1_ fsigmoid (X))

I[aHHBIeZ |1=1, |2=0, W1=O,45, W2:O,78 ,W3:-0,12 ,W4=0,l3 ,W5=1,5 ,W6=-2,3.
Pemmuth mocraBiaeHHyo 3a7a4y Mo CIASAYIOIIUM HayaldbHbIM JaHHBIM: |1=1,

1,=0, Wi = W; XN, rie N — HoMep MO CIHUCKY B XKypHAaJe.

Paznen 3. O0y4eHue ¢ mogKpenieHueM

3ananue 1. Mcnonw3ys anroputm Q-oOydenust pa3paboTaTh ONTUMAIbHYIO
MOJIUTUKY (CTPATETUIO BHIOOpA NEWCTBUS) JJIsI MAKCUMHU3ALMKA BO3HATPAXKICHUS B
cpene Frozen Lake.

BOIIPOCHI K 3AYETY 110 PA3BJAEJIAM (TEMAM) INCHUIIJIMHBI

1. baiiecoBckuii kinaccudukatop. Onenka npusHakoB (Gaussian, Bernoulli,
Multinomial). EM anropurm.

2. Knacrepuzamus. kMeans, kMeans++, MeanShift, DBSCAN.

3. Aucamb6mu. Soft and Hard Voting. Bagging. Cirydaiinsrii nec.

4. Metpuueckuit knaccupurkatopsl. KNN. WKNN.

5. Jluneitnas perpeccus. LASSO, LARS. CART.

6. MepeBbss pemenmit. MuapopmanuonHblid  BeATphII.  OmmbOka
Kiaccudukanuu, sHTponus, kpurepui xxunu. [IpyHuHr.

7. I'moGanpubii mouck. Conyuaiinbli mouck. Grid search. Cnyuaiinoe
onmyxnanue. baliecoBckasi ONTUMHU3AIHA.



8. Jlumentnas perpeccus. llonuHomuansHas perpeccusa. ['peOHeBas
perpeccusi.

9. AdaBoost. 'paniueHTHBIN OYCTUHT PEIIAIONINX JI€PEBHEB.

10. Knactepuzanus. Agglomerative Clustering. MeTpuku KiiacTepu3alum.

11. Ouenka knaccudukanuu. IpdexruBHocTh mo Iapero. Precision-Recall
u ROC kpussie. AUC.

12.  Heiijponnsie  cetu. Ilepuentpon  Poszenbnarra.  OOpatHoe
pacnpocTpaHeHue rpaaueHTa. OyHKUUM akTUBauuu. Softmax.

13. Jlokanbubii mouck. Hill Climb u ero pasHoBuaHocTH. OTXWT.
I'eneTnueckuii anropuTm.

14. MeTton onopHBIX BEKTOPOB. S pa.



