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PA3JIEJ 1. OPT AHU3AIIMOHHO-METOIUYECKHIA

1.1. OEJY JUCHOUATLINHBI

HenstMmu OCBOEHHSI TUCIHMIUIMHBI SBISETCS W3ydeHHe O0a30BBIX MOl HEWPOHHBIX ceTed, METOIOB U
AITOPUTMOB MX MCIIOJIb30BAHUS JIJIS PEIICHUS IPOCTEHIINX 3314 C IPUBJICICHIEM IOTOBBIX Onbmmotek Ha Python.

1.2. YYEBHBIE 3AJTAYU JUCTIMITIJINHbI

OCBOCHHUE CTYJCHTAMHU TCOPUU U MPAKTUKHU WCIOIb30BAHHUS HEHPOHHBIX CETCH JUISA PEIICHUS MPAKTHUSCKUX
3a/1a4 aHAIM3a N300paKeHUH 1 aHaTN3a TaOJUIHBIX TaHHBIX.

1.3. MECTO JUCHUIIVIMHBI B CTPYKTYPE OCHOBHOU OBPA3OBATEJIBHOU
ITPOI'PAMMBI

Iukn (pazznern) OIIOIT BO: |51.0

1.3.1. Jucyunauna "Cucmemol uckyccmeennoz2o unmeinniexkma'’ onupaemcs Ha ciedyiowjue 1emMeHmbl
OIlOIl BO:

TeOpI/IH BCpOHTHOCTefI 1 MaTCMaTH4YCCKasl CTaTUCTUKaA

Jlunetinas anredpa

Nudopmaruka mo HanpapIeHUSM MTOJrOTOBKH

1.3.2. Jlucyunauna "Cucmemvl uckyccmeenHoz2o unmeniekma’ —evicmynaem Onopou 0s Cle0yiouux
SNIEMEHMO8:

[IpennumnmomMaas mpakTHKa

Hudporeie puHaHCH

Komrmutekcuerii ananu3 prHAHCOBOH NESTETHHOCTH

1.4. PE3YJIBTATBI OCBOEHUSA JUCHUIIJINHBI:

IIK-5.1:  Hcnonv3yem 3HAHUe OCHOBHLIX MemMOOO8 UCKYCCMBEHHO20 UHMeNIeKma 6 Rnociedyiouell
npogeccuonanbHoll OesimenbHOCmu

3HaTh:

ypOBeHB 1 | TunbI 3a1a4 MalllnHHOT'O O6y‘IeHI/IH U MIPUMCHACMBIC K HUM KJIACChI aJITOPUTMOB

ypOBeHL 2 | ocHOBHBIC HaIIpaBJICHUS pa3BUTUA I/ICCJ'IellOBaHI/Iﬁ B 00JIACTH CHCTEM HCKYCCTBCHHOI'O MHTCIIJICKTA

YpoBensb 3 | TeOpeTHYECKUE OCHOBBI AITOPUTMOB MAITMHHOTO O0Y4EHHS

YMeTh:

ypOBeHL 1 NOATrOTOBUTH JAHHBIC K UCITIOJIB30BAHUIO aJITOPUTMA MAIIIMHHOTO OGy‘IeHHH

YpoBensb 2 | OIICHUBATh KQ4€CTBO PELICHUI CHCTEM MAITMHHOTO 00yUYeHHUS

ypOBeHL 3 aJIalITUPOBATh AJITOPUTMbI MAIIIMHHOT O O6y‘leHI/I${ K pCHICHUTIO IPAKTUYCCKUX 3a/1a4

Bnaners:

YpoBenb 1 | MeTomONOTHEH pa3paOOTKX PEMICHI MAIIIMHHOTO 00Y9ICHHUS

ypOBeHL 2 npuMepamMu NPAKTUICCKOro MPUMCHCHUA apXUTCKTYP UCKYCCTBECHHOI'O MHTCJJICKTA

YpoBenb 3 | METOaMHU OHJIAWH TECTUPOBAHMS PELIICHUH MAIIMHHOTO O0yYEHHS

B pesynomame oceoenus Oucyunaunst ""Cucmemsvl ucKyccmeennozo unmeiekma'’  ooyuarowuiica

3.1|3uarn:

- MCETOAbI pa3pa60TKH OpPUI'MHAJIBHBIX aJITOPUTMOB W MPOrpaMMHBIX peHICHI/Iﬁ C HCIIOJIb30BAHHUEM
COBPCMCHHBIX TeXHOJ’IOFI/IfI;

- IPUHIMITEI OOYYEHUS U IPUMEHEHNSI HEHPOHHBIX CeTel;

- TCOPCTUUCCKUC OCHOBLI U aJITOPUTMBI O6y‘l€HI/I$I C NOAKPCIIJICHUEM

3.2| YMmeTh:

- IPUMCHATH MCTOJAbI MAIITMHHOT'O O6y‘l€HI/ISI, noAroTaBIUBATh JAHHBIC 1 UHTCPIPCTUPOBATH PEC3YJIbTAThI;

- HaCTpauBaThb H€06X0}_II/IMOC OKPYKCHUC IJId pa6OTI>I C HeﬁpOHHLIMH CCTsIMU,

- PUMEHSATH M T000yYaTh MPeI00yUeHHBIC HEHPOHHBIC CETH M3 TOCTYITHBIX OHOIMOTEK;

- BRIOMpATh U PEATN30BBIBATH AITOPUTMBI 00yUEHHS C TIOJAKPEIUICHHEM C YIeTOM crieliuUKy 3a1a9u

3.3 | Baagern:

- HaBbIKaMHM OIICHKW MNMPUMCHHUMOCTHU aJITOPUTMOB, BO3MOXKXHBIX PHCKOB U HOCJ'IGI[CTBI/If/’I OH_II/I6OK, HaXOJHTh
OIITUMAJIBHBIC PECIICHUSA JJIA pa60q1/1x 3aJa4,




- HaBBIKOM HCIOJIb30BaHMs CYIECTBYIOIIUX IIPOTPAMMHBIX OMOIMOTEK U MOJENeH, CO34aHusl IPOrpaMMHBIX
peanu3anuii TIyOOKUX HEMPOHHBIX CETEH;

-BJIaICCT HABBIKOM HCIIOJIB30BAHUA CYHICCTBYIOIIUX IIPOTpaMMHBIX OMONMNOTEK U MOHCHCﬁ, CO3aaHuA
IMpOorpaMMHBbIX peaﬂH?,auHﬁ Ha OCHOBC aJITOPUTMOB O6y‘IeHI/Iﬂ C NOAKPCIVICHUEM

1.5. ®OPMbI KOHTPOJISA

Texynmii KOHTPONb YCIIEBAEMOCTH IO3BOJSIET OICHHUTh YPOBCHb C(OPMUPOBAHHOCTH DJIIEMEHTOB
KOMIICTCHIIUY (3HAHWH, YMEHUH U TPUOOPETCHHBIX HABBIKOB), KOMIIETCHIIMN C TIOCICIYIOIUM 00BhEIUHEHHNEM OLICHOK
¥ TPOBOIUTCS B (pOopMe: yCTHOTO Ompoca Ha JIGKIIMOHHBIX W CEMHHAPCKUX/TIPAKTHYECKHUX 3aHATHAX ((DpOHTANBHEIH,
VHAWBUIYAIbHBIA, KOMIUICKCHBIN), MUChMEHHOW IPOBEPKU (TECTOBBIC 3a/JaHus, KOHTPOJb 3HAHUU MO pa3Jeny,
CUTYAIlMOHHBIX 3a/IaHUH W T.IL.), OIICHKM aKTUBHOCTH Pa0OThI OOYydYaIOUIErocs Ha 3aHSATHH, BKIIOYAS 3afaHus JJis
CaMOCTOSATEIHLHON pabOTHI.

prneofcymounaﬂ ammecmauus

Pe3ynpraTthl Tekymiero KOHTPOIS W TPOMEXKYTOYHOH aTTecTaliuil (POPMHPYIOT PEHUTHHTOBYIO OIIEHKY
paboThI cTyaeHTa. Pacnipenenenue 6amioB npu GOpMUPOBAHUN PEUTUHTOBOM OLIEHKU pa0OThI CTYACHTA OCYIICCTBIIACTCS
B COOTBETCTBHM C JCUCTBYIOIIMM JOKAJIbHBIM HOpPMATUBHBIM akToM. Ilo aucnumnuse "CHCTEMBI HCKYCCTBEHHOTO
VHTEJUIEKTa" BHUJIOM MPOMEKYTOUHOU aTTECTALINU SIBISIETCST 3a4ET

PA3JIEJ 2. COAEP KAHUE JUCHUIIJINHBI

2.1. TPYAOEMKOCTb OCBOEHMU S INCIHUIIJINHBI

Obmas Tpyno€MKOCTh AMCHUTUTHHBI "CHCTEMBI HCKYCCTBEHHOTO WHTEIUIEKTa" COCTaBIsAeT 2 3a4ETHBIE
€JIMHULIBI, 72 4acoB.

KonnvecTBo yacoB, BeIIENSEMBIX Ha KOHTaKTHYIO padOTy C HpenoAaBaTesieM U CaMOCTOSTEIbHYI0 padoTy
00yJaroIIerocs, OnpeaenseTcs yaeOHbIM TIAHOM.

2.2. COAJEP/KAHUE PA3JIEJIOB JUCIUIIJIMHBI

HaunMeHoBaHMe pa3aeioB ¥ TeM /BUJ 3aHATHUS/ Cemectp | Yacos | Kommneren- | Jluteparypa | Uure | [Ipumeuanue
/ Kype MM PakT.

Paznen 1. BBenenne B HCKYCCTBEHHbI HHTEJIEKT
M OCHOBHBIE METO/Ibl MALLIMHHOTO 00y4eHHs I
PadoThI ¢ TAOJIMYHBIMH JAHHBIMH

OCHOBHBIE 33/1a4U CUCTEM UCKYCCTBEHHOT'O 5 2 T1IK-5.1 JI1.1 JI1.2 0
nHTeekTa. Knaccudukars, JI1.3J12.1
KJIacTepHu3alys, perpeccus. TUIbl MaITmHAOTO JI2.2J13.1
o0ydeHus: ¢ yuuTenem, 0e3 yuurTes, ¢ JI3.2JI3.3
YaCTUYHBIM NIPUBJICUCHUEM YUHUTENS, 00yIeHNE 213233

¢ nmonkperuienreM. Kimaccngukanus va 24 35

MpuMepe anropuTMa k-6mmkaimmx coceneit
(kNN). MeTtpuku oleHKH Ki1acCu()UKAINK:
MoJIHOTa, TouHOCTh, F1, ROC, AUC.
Banmunanmonnas u TectoBas Beioopka. Kpocc-
Banuanys. Pabora ¢ kareroprainbHbIMU
npusHakami. /Jlex/

[IpopaboTka yue6HOr0 MaTepraia JEKIHH. 5 1 IK-5.1 JIL.1J11.2 0
IMoaroroska k 1aboparopHbIM padoTtam /Cp/ JI1.3J12.1
J12.2J13.1
JI3.2J13.3
0109233
24 95
MeTtop1 paboThI ¢ TabnuamMu B Python. 5 2 IIK-5.1 JIT.1 JI1.2 0
Arperanys v BU3yanu3aius JI1.3J12.1
naHHbIX. [IpoBeIeHIE IEPBUYHOTO aHAIHM3A JI2.2J13.1
naHHbIX. /J1ab/ JI3.2 JI3.3
0109233
34 35

[IporpaMMHO-aNTOPUTMHYECKOE OCBOCHHE 5 2 IK-5.1 JI1.1J11.2 0




matepuaia /Ip/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
0122033
24 095
Perpeccus. Metpuku onieHkH perpeccun: MSE, IIK-5.1 JIT.1 JI1.2
MAE, R2 — koad et JI1.3J12.1
JnerepMuHanuu. JInHeHas perpeccus, JI2.2J13.1
MOJIMHOMHUAJIbHAsI perpeccusl. JI3.2J13.3
[lepeobyuenne u perymnspuzaius, rpeOHeBas 21032233
perpeccust, LASSO, Elastic Net. 34 25
JInneiinbie MomenH IS KiTacCU(UKAIINH.
[epuenTpoH, TorucTHYECKAs
perpeccusi, TOTHOCBS3HbIE HEHPOHHBIE CETH,
CTOXaCTUYECKUI IPAIUECHTHBIN CIIyCK U
o0paTHOE pacpoCTpaHeHHE IPaIUCHTA.
Perynspuzanus nuHeHbIX
Moenelt knaccudukarun. /Jlex/
[IpopaboTka yaeOHOTr0 MaTepraia JEKIHH. IK-5.1 JIL.1JI1.2
[Moxroroska k maboparopHsiM padbotam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
2013233
24 25
Hcnonb3oBaHue U CpaBHEHUE AIITOPUTMOB IIK-5.1 JIT.1 JI1.2
knaccuukarmm: KNN, JI1.3J12.1
peraroniue qepeBhest U uX ancamom, JI2.2J13.1
JorucTrdeckas perpeccus. /J1ad/ JI3.2J13.3
2013233
24 25
[IporpaMMHO-aNTOPUTMHYECKOE OCBOCHHE IK-5.1 JI1.1J11.2
matepuana /T1p/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
0102233
24 25
Knacrepuzanus. k-means, k-means++, IIK-5.1 JI1.1J11.2
DBSCAN, armomeparuBHas JI1.3J12.1
KJIacTepu3aIis. MeTpUKH OTICHKH JI2.2J13.1
knacrepusanui. /Jlex/ JI3.2J13.3
213233
24 35
[IpopaboTka yaeOHOTO MaTeprata JCKIIHA. IIK-5.1 JIT.1 JI1.2
[Noxroroska k madoparopHsiM padotam /Cp/ JI1.3J12.1
J12.2J13.1
JI3.2J13.3
213233
24 35
Hcnonb3oBaHue U OLIEHKA aITOPUTMOB [K-5.1 JIT.1 JI1.2
perpeccun. [Tom6op onTUMaTBEHBIX JI1.3J12.1
napameTpoB perpeccuu. /J1ab/ JI2.2713.1
JI3.2J13.3
2013233
24 35
[IporpaMMHO-aITOpUTMUUECKOE OCBOCHUE [K-5.1 JIT.1 JI1.2
Mmatepuana /I1p/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3

0109233




24 95

ANTOpPUTMBI, OCHOBaHHBIE HA TPUMEHEHNHU IK-5.1 JI1.1J11.2
pemaronux aAepeBbeB. Kpurepun pasaencHus JI1.3J12.1
y371a: HH)OPMAITMOHHBIA BBRIMTPHIII, KPUTEPHIA JI2.2J13.1
JxuHu. JI3.2 J13.3
AHcamOITH pemaronvx 1epeBbeB: CITyYailHbIH 21032233
Jiec, TpaJeHTHBIN OyCTHHT. 24 25
Merton onopHBIX BEKTOpOB. [IpsimMast 1 obpaTHAas
3agauya. OnpeneneHue ONOPHBIX BEKTOPOB.
Snepubrit Tprok. /Jlex/
[IpopaboTka yueOHOro MaTepuaa JeKIUH. IK-5.1 JIT.1 JI1.2
[Moxarororka k madoparopHbsiM padotam /Cp/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
010233
24 95
OnNTUMU3ALMOHHBIE 331241 U UX PEILICHUS. [IK-5.1 JIT.1JI1.2
[TonGop rumepmapaMeTpoB aaropuT™a ¢ JI1.3J12.1
MOMOIIBIO METOIOB onTUMH3au. /J1ab/ J12.2J13.1
JI3.2J13.3
01322 33
24 95
IIporpaMMHO-alNrOpUTMHUYECKOE OCBOCHUE [K-5.1 JI1.1J11.2
Mmatepuana /I1p/ JI1.3J12.1
J12.2J13.1
JI3.2J13.3
0102233
24 25
[loaroroBka x pyoexxHoMmy KoHTpoIIE0 /Cp/ IK-5.1 JI1.1J11.2
JI1.3J12.1
J12.2J13.1
JI3.2J13.3
2132233
24 25
Paznen 2. CucreMsl riry0oKoro ooyueHust
Heiiponnsie cetnn. OyHKINN OMIHOKH IK-5.1 JIL.1J11.2
HEHPOHHBIX ceTel 1 00ydeHue ¢ JI1.3J12.1
MTOMOIIIBIO 0OPATHOTO PACIIPOCTPAHEHUS JI2.2J13.1
rpaaueHTa. [lonsrue 63T4a 1 3moxu. /JIex/ JI3.2J13.3
2132233
24 25
[IpopaboTka yaeOHOTO MaTepuata JCKITHA. IIK-5.1 JIT.1 JI1.2
IMoaroroska k 1aboparopHbIM padoTtam /Cp/ JI1.3J12.1
J12.2J13.1
JI3.2J13.3
0132233
34 35
Knaccudukanus nzobpaskennii u TpaHchepHoe IK-5.1 JI1.1J11.2
oOyuenue. /J1ad/ JI1.3J12.1
J12.2J13.1
JI3.2J13.3
0109233
24 95
[IporpaMMHO-aITOPUTMHUIECCKOE OCBOCHHE IIK-5.1 JIT.1 JI1.2




matepuaia /[p/ JI1.3J12.1
J12.2J13.1
JI3.2J13.3
01322 33
24 35
Pabora ¢ n300pakeHUsSIMHU C TTIOMOIIBIO IK-5.1 JIT.1 JI1.2
HEHpOHHBIX ceTeil. CBepTOUHbIE HEMPOHHBIE JI1.3J12.1
cetn. Omnepanuu CBepTOK, max-pooling. JI2.2J13.1
[omymnsipHBIE apXUTEKTYPHI CBEPTOTIHBIX JI3.2 JI3.3
Heiiponnsix ceteil: AlexNet, VGG, Inception 013233
(GoogLeNet), ResNet. Tpancheproe 24 25
oOyuenwue. /Jlex/
[IpopaboTka yaeOHOr0 MaTepraia JEKIHH. IIK-5.1 JIT.1 JI1.2
[Moxrororka k madoparopHbsiM padotam /Cp/ JI1.3J12.1
J12.2J13.1
JI3.2J13.3
01322 33
34 25
Pabora ¢ TekcTaMu U BEKTOPHBIMU IIK-5.1 JIT.1 JI1.2
MpeacTaBIeHUsIMH TeKCTOB /J1ab/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
2013233
24 35
[IporpaMMHO-aIrOpUTMHUIECKOE OCBOCHUE [IK-5.1 JIT.1JI1.2
matepuana /T1p/ JI1.3J12.1
J12.2J13.1
JI3.2J13.3
2132233
34 35
O0paboTka TekcToB. PaboTa ¢ ecTeCTBEHHBIM IK-5.1 JIT.1 J11.2
SI3BIKOM C TIOMOIIBI0 HEHPOHHBIX CETEH. JI1.3J12.1
BexropHble npeacTaBieHus A1 TEKCTA: JI2.2J13.1
word2vec, skipgram, JI3.2J13.3
CBOW, fasttext. PexyppeHTHbIe HEHpPOHHBIE 213233
ceru, LSTM, GRU. 24 35
Tpaucdopmepsr, BERT, GPT. /Jlex/
[oaroroska x pydesxxHoMy KoHTpoIIr0 /Cp/ IK-5.1 JI.1JI1.2
JI1.3J12.1
J12.2J13.1
JI3.2J13.3
0102233
24 25
Pazgen 3. OGyyeHnue ¢ noakpenieHueM
ITonsiTus arenra, cpejibl, COCTOSHUS, I€UCTBUIA IIK-5.1 JIT.1 JI1.2
1 Harpasl. OyHKITHS JI1.3J12.1
neHHoctu coctosiaus (Value function) u JI2.2J13.1
dbyukamst kauectsa nericteus (Qfuntion). JI3.2 JI3.3
OnTuMH3anKs CTPATETHH C IIOMOIIBIO 2013233
MaKCUMH3aLUUHU QYHKUIUI IEHHOCTH B KaYeCTBA. 24 35
Q-o0yucnue. /Jlex/
[IpopaboTka yaeOHOTO MaTeprata JCKIIHA. IIK-5.1 JIT.1 JI1.2
[Moaroroeka k 1aboparopHbsiM padoTam /Cp/ JI1.3J12.1
J12.2J13.1

JI3.2J13.3




0109233
24 95

[Ipumenenne Q-Networks s permeHus 5 4 IIK-5.1 JIT.1 J11.2 0
MPOCTHIX OKpYkeHuH. /J1ab/ JI1.3J12.1
J12.2J13.1
JI3.2J13.3
0135233
24 35

[IporpaMMHO-aITOPUTMUIECCKOE OCBOCHHE 5 4 IIK-5.1 JIT.1 J11.2 0
matepuana /I1p/ JI.3J12.1
J12.2J13.1
JI3.2J13.3
0135233
24 35

I'my6okoe oOyuenne ¢ mogkperuienueM. Deep Q 5 2 IK-5.1 JIL.1J11.2 0
-Networks, Actor-critic. /Jlex/ JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
0139233
24 35

[IporpaMMHO-aIrOpUTMHUUECKOE OCBOCHUE 5 4 [IK-5.1 JIT.1JI1.2 0
matepuana /I1p/ J1.3J12.1
JI2.2J13.1
JI3.2J13.3
010233
04 95

[ToaroroBka x pydexxHoMy KoHTpoIII0 /Cp/ 5 1 IK-5.1 JI1.1J11.2 0
JI1.3J12.1
J12.2J13.1
JI3.2J13.3
01022033
24 35

Pasznensr 1-3 /Kouc/ 5 2 [IK-5.1 JI1.1J11.2 0
JI1.3J12.1
JI2.2J13.1
JI3.2J13.3
D152 93
24 35

PA3JAEJI 3. OBPA3OBATEJ/IBHBIE TEXHOJIOI'MU

B npouecce ocBoeHHMS IUCHUIUTUHBI HCHOIB3YIOTCS CIEAYIOMIME 00pa3oBaTelIbHbIE TEXHOJIOTHH: JICKIUH
(J), npakrtuyeckue 3ansarus ([IP), maGopatopueie pabotel (JIP), camoctostensHas pabora crymentoB (CP) mo
BBITIOJTHEHHIO Pa3MYHBIX BUOB 3a/1aHUH.
1. B mpomecce ocBOEHHMSI AMCHUWIUIMHBI MCIONB3YIOTCA CIENYIONINEe WHTEPAaKTUBHBIE 0Opa3oBaTeNbHBIE TEXHOJIOTUU:
npoonemuas jgexkuus (I1J]). JlekuuonHbIi MaTepurai npeAcTaBieH B BUJIE cnaia-npe3eHTanuu B popmate «Power Pointy.
JUist HarIsAgHOCTH HMCIOJIB3YIOTCS MaTepHajbl Pa3iIMYHBIX HAYYHBIX M TEXHUYECKHUX SKCHEPHUMEHTOB, CIIPaBOYHBIX
MaTepHaloB, HAyYHbBIX craredl T.1. B Xone neknuu npeaycMorpeHa oopaTHast CBsI3b CO CTYIECHTaMH, aKTHBH3UPYIOIINE
BONIPOCHI, TMPOCMOTP M oOCyxkieHue BuiaeopunbMoB. [Ipu mpoBeneHHHM JIEKUMIT HCIOJIB3YeTCs MPOOJIEMHO-
OPHEHTHUPOBAHHBIN MEKANCLUITTMHAPHBINA TOIXO0/1, IPEAIoaraloinii TBOpYECKHE BOPOCHI U CO3/IaHUE JUCKYCCHOHHBIX
CUTYyallUM.
2. [lpu n310KEHNN TEOPETHIECKOTO MaTepralia HCIIOIB3YIOTCS TaKUe METO/BI:
— MOHOJIOTUYECKUI];
— TIOKa3aTeIIbHBIN;
— JINAJIOTHYCCKHIA;
— IBPUCTHYECKHIA;
— UCCJIEI0BATCIbCKUIA,
— Ipo0JIEMHOE U3JI0KEHHE.
3. Ucnonp3yroTes CieayIoye MPUHIMIIB IUAAKTUKY BBICIIEH IIIKOJIbIL:




— [IOCJIEAOBATEIILHOCTE O0YUCHUS;
— CHCTEMaTH4HOCTb OOYUCHUS;

— JIOCTYITHOCTh O0yYeHHST;
— IPUHLIUT HAYYHOCTH;

— IPUHLUTIBI B3aUMOCBS3H TEOPUH U IPAKTHKU;

— MIPHUHIMI HATJISHOCTH U JIp.

B KoHIIe K101 JEKIUHU [TPEyCMOTPEHO BpeMsl AJIsl OTBETOB Ha MPOOIEMHBIE BOTIPOCHI.
4. CamocTosTenbHas paboTa nperHa3HaueHa sl BHEayIMTOPHOM padOTHI CTYIEHTOB, CBSI3aHHOW C KOHCIIEKTHPOBAaHHEM
HCTOYHHUKOB, Y4eOHOr0 MaTepHana, W3y4eHHEM JIONOJHUTEIBHON JHMTepaTypsl 1O AWCIMIUIMHE, IMOJATOTOBKOM K
TEKyIIEMY U IPOMEXYTOYHOMY KOHTPOJIIO, & TAKKE BHIIOIHEHNEM HHANBUIYaIBHOTO 331aHHS B ()OPME IMITHPHIECKOTO

Huccica

OBaHMUI.

PA3JIEJI 4. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIHIEYEHMUE JUCHUIIVINHBI

4.1. PexomeHnayemasi Jureparypa

1. OcHoBHasi iMTEpaTypa

ABTODHI, 3arnaBue MsparenscTBO, rox
JI1.1 | ®nax IL MarmmnaHoe 00yueHue. Hayka u HCKyCCTBO MOCTPOCHHUS M: IMK Ilpecc, 2015
ANTOPUTMOB, KOTOPBIE N3BIIEKAIOT 3HAHUS U3 NTaHHBIX
(400 c.)
JI1.2 | Hukonenko C., I'my6okoe oOyuenue (480 c.) CII6.: ITurep, 2018

Kanypun A.,
Apxanrensckas E.

J1.3

Carron P. C., bapro
2. JIx.

OO0yuyenue ¢ nogkpemieHueM: Beenenue. 2-¢ usg. (552

c.)

M.: AIMK Ilpecc, 2020

2. lonoJIHMTE/IbHASI JIMTEpaTypa

ABTODHI,

3ariaBue

W3parenscTBO, TON

J12.1

E.B.boposckas, H.
A. JlaBBIIOBa

OCHOBBI HCKYCCTBEHHOTO HHTEJIIEKTa: y4eOHOe Tocodue
(130 ¢.)

M. : JlabopaTopus 3HaHUIA,
2020

JI2.2 | I1. doxomru HckyccTBeHHBIN HHTEIUICKT ¢ ipuMepamu Ha Python CII6. : 000
(440 c.) " Munanekruka", 2019
3. MeToanuyeckue pa3padoTku
ABTOpBHI, 3arnaBue UznarenscTBO, TON
J3.1 CucreMBl HCKYCCTBEHHOTO MHTEIUIEKTa: KOHCTIEKT OI'bOY BO
Bpanyn H.B. neknui s ooydaromuxcs o OI1 6akanaBpuaTa Bcex "IOHAYUI'C", 2023
HarnpasieHul noarotosku (135 c.)
JI3.2 CucteMbl HCKYCCTBEHHOT'O MHTEIIEKTa: MeTonIecKue dI'bOY BO
H.B. bpanyn peKOMeHAANH 1715 TaOOPAaTOPHBIX U MPAKTHUECKUX "ITOHAVYUI'C", 2023
3aHATHHN U1 oOydarormxcs 1o Ol 6akamaBpuara Bcex
HarpasieHui moarorosku (120 c.)
JI3.3 CucTeMbl HCKYCCTBEHHOT'O MHTEIUIEKTA: MeTouuecKue OI'bOY BO
H,B, Bpanyn PEKOMEHIALMY 10 OPTaHU3ALMH CAMOCTOATEIBHON "ITOHAYUI'C", 2023

paboTer obyuaromuxcs mo OIT GakanaBpuaTta Bcex
HarpaBlieHui moarotoBku (125 c.)

4.2. IlepeueHnb pecypcoB
HHGOPMaNMOHHO-TeJIeKOMMYHUKAIIMOHHOK ceTH "'MHTepHeT"

Bubnnoreka ®IBOY BO «IOHELIKASL AKAJEMUSI

Sl | yIIPABJIEHMS M TOCY JAPCTBEHHOM CJTY)KBbLy | Mitps://donampa.ru/biblioteka
np | Open Machine Learning Course https://mlcourse.ai
33 ]I3BC:Z[CHI/IC B MammuHHOe oOydyenue ot «Bioinformatic https://stepik.org/course/4852/promo

nstitute»

Crnenmanmzarss MamuHHOEe O0ydeHHe W aHadu3 JaHHBIX C e .

. https://ru.coursera.org/specializations/machine-
D4 | o «MOoCKOBCKHH (HPU3HKO- . .
. learning-dataanalysis

TEXHUYECKUI WHCTUTYTH

35 Ilnarpopma mam8 mNpoBeACHHS COpeBHOBaHMM 10 Data https:// Kaggle.com

Science



http://www.kaggle.com/

4.3. [lepeyeHb MPOrPaMMHOI0 00ecmeYeHus

JIuneH3noHHOE ®  CBOOOAHO  pacHpOCTpaHsAEeMOe  IPOrpaMMHOE oOecnedeHWe, B TOM  4HCIe
OTEYECTBCHHOTO MPON3BOCTBA!
[lpn mpoBeneHMM NEKIMH HMCHONB3YETCS ayJUTOPHS C MYJBTHMEIUHHBIM 000pyIOBaHHEM. AyYAWTOPHBIC 3aHATHS
MPOBOJATCS B KOMIIBIOTEPHBIX KJlaccax ¢ AOCTYNOM K ceTu MuTepHeT. [ mpoBeaeHus KOHCyIbTanui B online- pexume
ucrnons3yetcst LMS Moodle u Slanexc. Tenemocr.

IporpammHoe obecrieueHuE:

1. Onepaunonnas cucrema Windows 7 1 BbIIIe.

2. 11O B cocraBe makera MS Office 2010 u Brime, BkIto9ast nmporpamMmmel MS Project m MS Visio, nuctpudyTus
Python BmMecTe ¢ 0oCHOBHBIME OHOIHOTEKAMU ISl aHAIH3a TAHHBIX U TAKETHBIM

MeHeKepoM conda

4.4. Ilpodeccnonaabubie 6236l JAHHBIX 1 HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMBI

KommbloTepHasi TexHWKa ¢ BO3MOXHOCTBIO TMOIKIIOUEHHUs K ceTH «MHTepHeT» ® oOecrnedeHueM AocTyna B
ANEKTPOHHYIO WHpOpMaIOHHO-00pa3oBarenbHyto cpeny (QUOC ®I'bOY BO JOHAVYUI'C), a Takke BO3MOKHOCTHIO
WHIWBUAYAIBHOTO HeorpanndeHHoro poctymna odydvatomuxcs B ObC u DUOC nocpeactBom Wi-Fi ¢ mepcoHanbHBIX
MOOWIIBHBIX YCTPOUCTB.

Python-6mbamoTeka 11t HAyYHBIX U MHXXEHEPHBIX pacu€ToB http://scipy.org/

oubimorexa is1 3 HeKTUBHOM pabOTHI ¢ MHOTOMEPHBIMH MacCUBaMH JTAaHHBIX http://www.numpy.org/

OubimoTeKka Ha sI3bIKe MporpaMMupoBanus Python ass Busyanuzanuu gaHHbIX https://matplotlib.org

4.5. MaTepuajJbHO-TeXHUYECKOE O0ecneuyeHue TUCIUNINHBI

1. JlexuuoHHbIe 3aHATUS. AYAUTOPUU C MYJIBTUMEIUWHBIMU CpEJICTBAMH M HMEIOLINE BBIXOJ B CETh
«uTepuer». [lomemenus 11t MpOBEACHUS ay JUTOPHBIX 3aHATHUH, 000PYAOBaHHbBIE Y4eOHOH MeOeIbIo.
2. JTabopartopHble paboThl. KOMIIBIOTEPHBIH KITacc ¢ KOMILIEKCOM MPOTrPaMMHBIX CPEJICTB,
MO3BOJIIIOIINX KaKIOMY CTYAEHTY pa3pabaTblBaTh MNPOrPaMMHBIE pPEaNIM3aliH MPaKTHIECKUX 3amad B XOJe
BBITTOJIHEHUS
J1abopaTOPHEIX PaboT.
3. Ilpaktnueckue 3aHATHI. KOMIBIOTEpHBIN KJIACC ¢ KOMILJIEKCOM NPOrPaMMHBIX CPEJICTB, MO3BOJIIOLINX KaXKIOMY
CTYAEHTY pa3palaTbIBaTh NPOrpaMMHbIE peai3ally MPaKTHYECKUX 3a/a4 B XOJI€ BBIIOJIHEHUS 1aOOpaTOpHBIX padoT.
4. CamocrositenbHas paborta. bubmmoreka, mumeromas pabouue mecra sl CTYACHTOB. AYIAMTOPUH, OCHAIICHHBIE
KOMITBIOTEPAMH C IOCTYIIOM K ceTH «MHTepHEeT».

PA3JIEJI 5. DOH/I OHEHOYHbBIX CPE/ICTB

5.1. KoHTpoabHbIe BONPOCHI U 3aJaHUS

Bormpocs! k 3auery.

1. BaiiecoBckwii knaccugukarop. Onenka npusHakoB (Gaussian, Bernoulli, Multinomial). EM anropurm.

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

3. Aacambmau. Soft and Hard Voting. Bagging. Ciyualinblii nec.

4. Metpuueckuii knaccugpuraropsl. KNN. WKNN.

5. Jluneitnas perpeccusi. LASSO, LARS. CART.

6. lepeBbs pemennit. MudopmannonHsiii BEIMTpeint. OmmoKa Kinaccu(puKauum, SHTPONus, KpuTepuid JkuHu.
[IpyHuHr.

7. 'nobanbreiii mouck. Ciyuaiiubiii nouck. Grid search. Ciydaiinoe Oy nanue. baliecoBckast ONTUMH3AIHS.
8. Jluneitnas perpeccus. [lommHoMuanpHas perpeccus. [ pedHeBast perpeccusi.

9. AdaBoost. 'pagueHTHBIN OYCTHHT PEIIAIOLINX AEPEBHEB.

10. Kinacrepuzanus. Agglomerative Clustering. MeTpuku Ki1acTepH3aliyy.

11. Ouenka knaccudukaiuu. pdexkruBaocTs 1o [Tapero. Precision-Recall 1 ROC kpussie. AUC.

12. Heiiponnsie cetu. [lepuentpon Pozendnarra. OOpatHoe pacnpocTpaneHue rpaarenTa. OyHKIUN aKTHBALIH.
Softmax.

13. Jlokanbhsrii mouck. Hill Climb u ero pasnopuanoctu. OTKUr. ['eHETHUECKUN arOPUTM.

14. MeTo1 OMOPHBIX BEKTOPOB. SAmpa.

5.2. Tembl NUCbMEHHBIX PadoT

[TucermeHHBIE PaOOTHI HE MTPETYCMOTPEHBI.

5.3. ®oHa OLIEHOYHBIX CPEACTB

@®oHIT OLEHOYHBIX CPEACTB JUCHUIUIMHBI "CHUCTEMBI HCKYyCCTBEHHOTO WHTEIUIEKTa" pa3paboTaH B
COOTBETCTBHH C JJOKAIBHBIM HOpMaTHBHEIM akToM PI'BOY BO "JJOHAYUI'C".

@DOHJ| OIEHOYHBIX CPENCTB MUCIUIUIMHBI "CHUCTEeMBl HCKYCCTBEHHOTO HWHTE/UIEKTAa" B IIOJIHOM OOBeMe
MpEJICTABJIEH B BU/JIE IPUJIOKEeHUs K nanHomy PIIJI.



http://scipy.org/
http://www.numpy.org/

5.4. IlepevyeHb BHAOB OLICHOYHBIX CpPeICTB

YcTHBIHM onpoc (KOHTPOJIh 3HAHHH pa3jaeiia YIeOHOH TUCITUTLTIHBI )
CobecenoBanne (caMocTosATEIbHAS padoTa)
WnnusuayansHble 3a7aHus (BBITOTHIIOTCS Ha JJA0OPATOPHBIX 3aHSATHSIXK )

PA3JIEJ 6. CPEACTBA AJAIITAIIMU ITPEITIOJABAHUSA JUCHUIIJIMHBI K
INOTPEBHOCTAM JINI] C O PAHUYEHHBIMHU BO3MOKHOCTAMMU 3JOPOBbSA

B ciyuae HeoOXomuMocTH, 00ydYarOMIMMCS U3 YHCIA JIML ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 370POBbsI (TI0
3asBJICHUIO0 OOYYalOLIerocsi) MOTYT MpeiaraTthCsi OJHH W3 CIEAYIOUIMX BapUaHTOB BOCIPHITHS WHPOPMALUH C
YUETOM HX WHAWBUAYAIBHBIX ICUXO(U3NIECKUX 0COOCHHOCTEH:

1) ¢ nmpruMeHeHHeM 3JIEKTPOHHOTO OOYYCHHUS W JUCTAHIIMOHHBIX TEXHOJOTHH.

2) ¢ mpUMEHEeHHEeM CIENHaIbHOTO 000PYI0BaHHA (TEXHUKH) ¥ MIPOTPaMMHOI0 00ecTiedeHus], IMEIOIINXCS B
OI'bOY BO "IOHAYUI'C".

B nporiecce 00y4deHus pu HEOOXOJUMOCTH JUISL JIUIL C HAPYIICHUSIMH 3PEHHUSI, CITyXa M OTIOPHO- JIBUTATEIILHOTO
ammapara npeIoCTaBIISIOTCS CIEYIONINE YCIOBUS:

- Ui JIAL ¢ HApyIICHUSMH 3pEHHS: y4eOHO-METOANYECKHUE MaTepualbl B MeYaTHOW (opMe yBeTHYCHHBIM
mpudTOoM; B PopMe FIEKTPOHHOTO JOKYMEHTa; B popme aynuodaiina (mepeBox ydeOHBIX MaTepUaIoB B ayanodopmar);
WHIWBUIyalbHBIC 3aJTAaHHAS U KOHCYJIBTAI[HH.

- JUIA JHIl C HapylIeHWsAMH clyxa: ydeOHO-METOAWYecKHe MaTepualibl B TedaTHou ¢(opme; B (dopme
AJIEKTPOHHOTO JIOKYMEHTa; BHJEOMAaTepHaibl C CyOTHTpaMu; WHAWBUAyaJbHBIC KOHCYIbTALMM C MPUBICYCHUEM
CYpIONEPEeBOTUNKA; WHIUBUIYaTbHbIC 3aJaHUST U KOHCYJIbTAIINH.

- TSI JTMII C HApYIIECHUSMU OTIOPHO-IBUTATEILHOTO ammapara; y4eOHO-METOJHUECKIE MATEPHAITbI B TICYATHOU
¢dopme; B popme dIEKTPOHHOTO TOKYMEHTa; B popMe ayanodaiiia; MHINBUAYaJIbHBIEC 3aJaHNs 1 KOHCYJIbTAIHH.

PA3/IEJI 7. METOJIMYECKHUE YKA3AHMS J1JIS1 OBYYAIOILMXCS [0 YCBOEHMIO
TUCHUATIINHBI

JleKIIMOHHBIC 3aHATUS TOCBAIICHBI PACCMOTPEHHIO KITIOUEBBIX, 0a30BBIX MOJOXKCHUH Kypca W Pa3bACHECHHIO
y4eOHBIX 33/JaHUH, BHIHOCHMBIX Ha CAMOCTOSTEIBHYIO TPOPAOOTKY.

JlabopaTtopHbele pa®OThl MpeJHA3HAYCHBI JJIsi MPHOOPETEHHs OMbITA MPAKTHYECKON peanu3alud  OCHOBHOM
nmpoecCHOHAIBHONH — 00pa3oBaTEeNbHOW MpOTrpaMMbl. MeETOAUUYECKHUE YKa3aHus K J1JaOOpaTopHbIM  paboTam
Mpopa0daThIBAIOTCS CTYJACHTAMU BO BpPEMsS CaMOCTOSATENBHONH MOArOTOBKH. HeoOXOAMMBIM ypOBEHb MOATOTOBKH
KOHTPOJIMPYETCS Mepe/i MPOBEICHUEM 1a00paTOPHBIX PabOT.

CamocrosiTennbHass paboTa CTYJICHTOB BKJIIOYAET CIEAYIONIME BHUIBL TPOpaboTKa y4eOHOro Mmarepuaia JeKIUi,
MOJITOTOBKA K JIAOOpaTOPHBIM paboTaM, MOATOTOBKA K TEKYIIEMY

KOHTPOJIFO U IPYTUE BUJIbI CAMOCTOSITEIIBHOM paObOThI. Pe3ynbTaThl BceX BUAOB pabOThI CTYICHTOB (DOPMHUPYIOTCS B BUJIC
WX JIMYHOTO PEUTHHTa, KOTOPBI YYHTHIBACTCS Ha MPOMEXyTOuHOW arrectanmu. CamocrostenbHas paboTa
MpeayCcMaTpUBaeT He TOJIBKO MPOPabOTKy MaTepHajioB JIEKIIMOHHOTO Kypca, HO U MX pacIlipeHHe B pe3yJsibTare MmorcKa,
aHamu3a, CTPYKTypUPOBaHUS

U MIPEJCTaBJICHUS B KOMIIAKTHOM BUE COBPEMEHHOM MH(POPMAIIK U3 BCEX BO3MOKHBIX

HCTOYHUKOB.

Texylmunii KOHTPOJIb YCIIEBAEMOCTH IIPOBOJIUTCS B TEUEHUE KAXKIOTO MOIYJISL.

OcBoenre Moayssi M ero ycrHeurHoe 3aBeplLIeHHE Ha CTaJAud MPOMEXYTOYHOH aTTecTallii BO3MOXKHO TOJBKO IPH
perysipHOii paboTe BO BpeMs ceMecTpa M IUIaHOMEPHOM NPOXOXKICHUN TEKYIero KoHTposist. HabpaThk pedTHHT 10 BceM
O0mokaM Mojyiisi B KaXKJIOM CEMEeCTpe, TPOUTH TUIAHOBbIE KOHTPOJIbHBIE MEPOTIPHSTHS B TEUEHHE 3K3aMEHAIIMOHHOM
CECCHUU HEBO3MOXKHO.

Jist 3aBepieHust padOThl B CEMECTpPe CTYJCHT I0JDKEH BBIITOIHUTD BCE KOHTPOJIbHBIE MEPOIPUSITHA.

[TpomesxyTouHast aTTecTanus MPOXOAuT B popMe 3aueTa.
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PA3JIEJI 1.
MACIOPT ®OHJIA OLIEHOYHBIX CPEJICTB
Mo AUMCIUIIJINHE
«CI/ICTeMbI HCKYCCTBCHHOI'0O HHTCJIJIEKTA)»

1.1. OcHOBHBIE CBeACeHHS 0 TUCIUILINHE
Tabmuma 1
XapaKkTepUCTUKA TUCIUIIINHEI
(cBenmeHus COOTBETCTBYIOT pasneny PIIJI)

OO6pa3zoBatenbpHasi mporpaMma OakanaBpuar
Hanpagnenue noarotoBku 38.03.01 DxoHOMHKA
[Tpodun «DUHAHCHI U KPEIIUT»
KonuyectBo pasznenoB yueOHOU 3
TV CLUTITUHBI
JuctumimHa 0a30BOM  YacTH 51.0.20

00pa30BaTeIbHOI MPOrPaMMBI

PEBHOYpOBHGBBIG 3aJaHuA,

®opMBbI KOHTPOJIS nabopaTopHbIe paboTHI,
YCTHBIHN OMPOC, TECTOBBIC 3aJIaHUS

lloxazamenu Ounas dpopma oOydeHUs

KonnuecTBo 3a4eTHBIX €IUHHIIL 5

(kpenuToB)

Cemectp 5

Oowan mpyooemkocmsp 7

(akaodem. uacoes)

Ayoumopnas  KoHmaxkmHasn 56

paboma:

Jlek1ImoHHbBIE 3aHATUS 18

[IpakTrueckue 3aHATHA 18

JlaGopatopHbie pabOThI 18

Koncynbpranum 2

CamocrosiTesibHas padoTa 16

KonrtpoJsb -

Dopma npomexncymouHou S

ammecmauyuu




1.2. IlepeyeHb KOMIETeHUMI ¢ yKa3aHueM 3TanoB GopMHPOBAaHMA B
npoiuecce 0CBOCHUs 00pa3oBaTeIbHOM NPOrPaMMBbI

Tabnuna 2
[lepeyeHb KOMIETEHIINI U UX AIIEMEHTOB
Nunukarop
OnemeHTsl MHANKaTOpa | WHIekc
Komnerentus KOMIIETEHIIUU U €r0
KOMITETEHITUH AIIEMEHTA
(bopMyIHpOBKa
[IK-5 [TIK-5.1. Ucnionb3yet | 3nams:
CnocoO6HOCTh 3HAHUE OCHOBHBIX | THUIBI 331a4 MAILIMHHOTO
HCIIOJIB30BaTh METOJIOB oOyueHus u I1IK-5.1
3HAHUE OCHOBHBIX UCKYCCTBEHHOIO IIPUMCHSCMBIC K HUM 3-1
METOJIOB HHTEJUICKTA B KJIaCChI &JITOPUTMOB
HWCKYCCTBEHHOI'O MOCTIEAYIOIEH OCHOBHBIC HAITPABJICHUA
WHTEIJIEKTA B npopeccuonanpHoi | Pa3BUTHA HCCICAOBAHUN | [y 5
mocneyromei IesITeTbHOCTH B 00n1acTH cncTeM 32
npodecCHOHATBHOI HCKYCCTBEHHOTO
NEATEIIbHOCTHU B MHTCILICKTA
KAUECTBE HAYIHBIX TEOPETUYECKUE OCHOBBI TIK-5.1
COTPYIHHKOB JITOPUTMOB 33
i MalIMHHOTO 00yYEeHUs
npenojiaBaresnen
Ymems:
o0Opa3oBaTeIbHBIX
. MMOATOTOBUTH JaHHBIE K [1IK-5.1
OpraHu3aIuii
HCITOJIF30BAHHUTO V-1
6BHCIHerO aJrOpUTMAa MAITUHHOTO
oOpa3oBaHusl, 06yHeHHs
MHKCHEPOB, MCIIOIB30BaTh [K.5.1
TCXHOJIOTOB COBPEMCHHBIC v 2'
POrpaMMHBIE CPEICTBA )
aJanTUPOBATh
AJTOPUTMBbI MAaILIUHHOT'O [1K-5.1
00y4YeHUs K peLICHUIO VY3
MPAKTUYECKUX 3324
Bnaoemow:
METOI0JIOTUEN
A y IK-5.1
pa3pabOTKU pelIeHu B-1
MAaIIUHHOTO 00YYEeHHUSI
npuMepaMu
MPaKTUYECKOTO
IIPUMEHEHUS [TK-5.1
apXUTEKTYP B-2
HCKYCCTBEHHOTO
MHTEJJIEKTa
METOJIaMU OHJIANH
A | TIK-5.1
TECTUPOBAHUS PEILICHUM BA

MAaIIMHHOTO 00yUYeHUs




Ta0muma 3

Oransl HOpMHUPOBAHHS KOMIIETEHIIUI B MPOIIECCE OCBOCHUSI OCHOBHOM
00pa30BaTENbHOM MPOrPaMMbI

/11

Kontponupyembie
pazieinbl (TeMbI)
JVCTIATUTHHEI

Drarbl
(dbopMUpOBaHUS
KOMIETEHIIHI
(HOMED
ceMecTpa)

Koa nunaukaropa
KOMIIETEHIINHN

HaumenoBanue
OII€HOYHOT'O
CpeAcTBa

PEBI[CJI l. BBGI[GHI/IG B HCKYCCTBCHHBIP'I HHTCIIJICKT 1 OCHOBHBIC MCTObI
MAallTMHHOT O 06y‘-ICHH}I JJIA pa60TBI C TaOJUYHBIMHA JaHHBIMUA

Tema 1.1.
OcHOBHBIE  3aJauu
CHUCTEM
HCKYCCTBEHHOTO
HWHTEJUICKTA.
Knaccudukarms,
KJIaCTepH3aIvs,
perpeccust. Tunsl
MaITUHHOTO
oOyueHus: ¢
yuureneM, 0e3
YUUTENS, C
JaCTHUYHBIM
MIPUBJICYCHUEM
YUHTEIsA, 00yueHue
C TIOJIKPETUICHUCM.
Knaccuduxkanus Ha
npuMepe
anroputMma k-
OJmKaNIIIX
coceneit (KNN).
MeTtpuku OLEeHKH
KJIacCU(UKAIIUU:
MIOJTHOTA, TOYHOCTD,
F1, ROC, AUC.
Banmunanuonnas u
TeCTOBas BLIOOpKa.
Kpocc-Banunnarusi.
Pabora ¢
KaTeropuaIbHBIMU
MPU3HAKAMU.

[IK-5.1 3-1,2,3
IIK-5.1 ¥V-1,2,3
IIK-5.1 B-1,2,3

Pa3noypoBHeBbIE
3a1aHus,

TECTOBEIC
3a/1aHMs,

naboparopHas
pabota Nel

Tema 1.2.
Perpeccus.
MeTpuku OLIEHKH

[IK-5.1 3-1,2,3
[IK-5.1 ¥V-1,2,3
[IK-5.1 B-1,2,3

Pa3znoypoBHEBBIE
3a/1aHUS,




perpeccun: MSE,
MAE, R2 —

KO3 PUIHEHT
JIeTEPMUHAIUY.
Jlunerinas
perpeccus,
MOJIMHOMUAJIbHAS
perpeccus.
[lepeoOyuenue u
peryJsipu3anus,
rpeOHeBast
perpeccusi, LASSO,
Elastic Net.
JInnenHrsle MOJIETIN
JUTS
KJ1acCU(PUKaIIUHU.
[IepuenTpoH,
JIOTUCTUYECKAS
perpeccusl,
MTOJTHOCBSI3HBIE
HEUPOHHBIE CETH,
CTOXaCTUYECKUHN
rpaguCHTHBIN
CITyCK U 00paTHOE
pacrpocTpaHeHue
rpaiueHTA.
Perynapusanus
JIMHENHBIX
MoJieJIer
KJIacCU(UKAITUNH.

TECTOBEIE
3a1aHus,

naboparopHas
pabota Ne2

Tema 1.3.
Knacrepuszanus. k-
means, k-means++,
DBSCAN,
arjioMmepaTuBHas
KJIacTepHU3aIIUs.
MeTpuKHu OLIEHKH
KJIACTEPHU3ALINH.

IIK-5.13-1,2,3
[IK-5.1 V-1,2.3
[IK-5.1 B-1,2,3

PasHoypoBHeBbIE
3a1aHus,

TECTOBBIE
3aaHus,

naboparopHas
pabota Ne3

Tewma 1.4.
ANTOpUTMBI,
OCHOBAHHBIE Ha
IPUMEHEHUN
pelIarInX
JIEPEBbEB.
Kpurepun

[IK-5.1 3-1,2,3
[IK-5.1 ¥-1,2.3
[IK-5.1 B-1,2,3

Pa3zHoypoBHEBBIE
3a1aHU,

TCCTOBBIC
3aaHMsd,

nabopaTopHas




paszeseHus ysna:
uHGOPMAIMOHHBIH
BBIUTPBIII,
Kputepu J[>KnHu.
AHcambiu
pELIAOIINX
JIEPEBBEB:
CJIy4YalHBbIH JIeC,
IrpaguCHTHBIN
OyCTHUHT.

Meton onopHsIX
BeKTOpOB. [Ipsimas
u oOpaTHas 3aj1aya.
Onpenenenue
OTNIOPHBIX BEKTOPOB.
S nepHsblii TPIOK.

paborta Ned

Paznen 2. Cuctemsl riry00KOro o0yueHus

Temsr 2.1.
HeliponHsle cetn.
OyHKIMY OIIHOKH
HEUPOHHBIX CETEU U
oOyueHue ¢
MOMOILBIO
oOpaTHOTo
pacnpoCTpaHeHus
I'PaJUEHTA.
[TonsiTue 0314a U
AMOXHU.

MK-5.13-1,2,3
MK-5.1Y-123
MK-5.1 B-1,2,3

Tema 2.2. Paborta c
HN300paKEHUSIMU C
MIOMOILBIO
HEUPOHHBIX CETEH.
CBepTouHbIe
HEUPOHHBIE CETH.
Onepanuu CBEpTOK,
max-pooling.
[lomynsapHbIE
apXUTEKTYPBI
CBEPTOYHBIX
HEUPOHHBIX CETEM:
AlexNet, VGG,
Inception
(GoogleNet),
ResNet.
TpancdepHoe

[IK-5.1 3-1,2,3
IIK-5.1 ¥V-1,2,3
IIK-5.1 B-1,2,3

Pa3noypoBHeBbIE
3a1aHus,

TECTOBBIE
3aIaHus,

naboparopHas
pabota Ne5




oOyJeHwue.

Tema 2.3.
O6paboTtka
TekcToB. Pabora ¢
€CTECTBEHHBIM
A3BIKOM C
MTOMOIIBIO
HEUPOHHBIX CETEM.
BekTopnbie
MpEACTaBICHUS AJIs
TexcrTa: word2vec,
skipgram,

CBOW, fasttext.
PexyppenTHbie
HEWPOHHBIE CETH,
LSTM, GRU.
Tpanchopmepsl,
BERT, GPT.

[IK-5.1 3-1,2,3
[IK-5.1 V-1,2,3
IIK-5.1 B-1,2,3

Pa3noypoBHEBBIE
3aJlaHMsl,

TCCTOBBIC

3aaHMsd,

naboparopHas
pabota Neb

Pa3znen 3. O0yueHue ¢ NoaKperieHueM

Tewma 3.1. [TonsTus
areHTa, Cpepl,
COCTOSIHUSI,
JNEUCTBUN U
Harpajibl. OyHKIUS
IIEHHOCTH
cocrosinug (Value
function) u
(GyHKLMS KayecTBa
JIeNCTBUS
(Qfuntion).
OnruMuzanys
CTpaTETHH C
MTOMOIIIBIO
MaKCHMU3aLH
byHKIUI IEHHOCTH
1 KauecTBa. Q-
oOyueHue.

[IK-5.1 3-1,2,3
[IK-5.1 V-1,2.3
[IK-5.1 B-1,2,3

Tema 3.2.
['my6okoe
oOyueHue ¢
MOJIKPETITICHUEM.
Deep Q-Networks,
Actor-critic.

[IK-5.1 3-1,2,3
[IK-5.1 ¥-1,2.3
[IK-5.1 B-1,2,3

Pa3znoypoBHeBbIe
3a7aHus,

naboparopHas
pabota Ne7

YCTHBIN OIIPOC




PA3JIEJ 2.
TEKYIUI KOHTPOJb MO JUCLHUIIINHE
«CI/ICTEMBI HCKYCCTBCHHOI'O HHTCJ/IJICKTA)»

Tekyunii KOHTPOJIb 3HAHUHM UCTIOJIb3YETCS [IJIS1 ONIEPATUBHOTO U PETYIISIPHOTO
yIpaBJIeHUs] y4eOHON NEeATETbHOCTHIO (B TOM YHKCJIE CaMOCTOSITENIbHOU pabOTO)
00yJaroIMXCs.

B ycnoBusix OamibHO-pEHTHHTOBOM CHUCTEMBI KOHTPOJS PE3yJIbTaThl
TEKYILLEro OLEHUBAHMS OOYYarOIIErocss HCIONb3YIOTCA Kak IO0Ka3aTeilb €ro
TEKyLIEro peuTuHra. TeKylmmd KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBISETCS B
TEYEHUE CEMECTPa, B X0Ji€ MOBCEAHEBHON yueOHOU paOOThl MO MHAWBHUAYAIbHOU
WHUIIMATUBE TmpenojaBarens. JlaHHBIA BHUJ  KOHTPOJSL  CTUMYJHPYET Y
oOydJarouierocsi CTpeMJIeHHE K CHCTEMATHYECKOW CaMOCTOATEIbHON padoTre 1o
M3YUYCHUIO JUCHIUIUIAHBI.

Tabnuma 2.1
Pacnipenenennie 6amioB 1o BugaM yueOHOM EeATeTbHOCTH
(OamIbHO-pEUTHHTOBAsI CHUCTEMA)

Bup 3amanus
HanmeHnoBanue
Pasniena/Tewst | Jpp 113 Bcero K3P CP
(P3) zatemy | (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
P2.T.2.1 g 1
P2.T.2.2 5 5 5
P2.T.2.3 8 10
P.3.T.3.1
P.3.T.3.2 8 . 13 . >
Hroro: 1006 55 15 70 15 15

I13 — npakTHyecKoe 3aHSTHE;

JIP — naGopaTtopHbie pabOThI

T3 — TecToBbBIC 3aJ]aHUS;

YO — ycTHBIN 01pOC;

P3 — pazHoypoBHEBEBIE 3a/1aHMS;

K3P — koHTpOb 3HAHUI 110 pa3aeny;

CP — camocrosiTenbHas pabota 00y4aromerocs

2.1. PexomMeHgauMM 10 OUEHUBAHHUIO JIAa0OPATOPHBIX  PpadoT
00y4arouuxcs

MakcumasibHOe Kpurepuu




KOJINYECTBO 0AJJIOB*

OT1iIu4HO

OOyuyaromuiics BBINOJIHWI  33JaHUE  IOJIHOCTBIO
MPaBUJILHO; JIOTUYHO, YETKO M SICHO HU3JIaraeT OTBETHI
Ha  [IOCTaBJEHHBIE  BOMNPOCHI;  OTBET  HOCHT
CaMOCTOSITEIIbHBIN Xapakrep, oOyyJarommiics
BBINIOJIHWJI TA0OpATOPHBIE pabOTHI B IOJTHOM 00BEME.

Xoporo

IOpU BBINOJIHEHUU 3a7aHusl OOyYaroIIMUCS JOMYCTUI
OTJIEJIbHBIE HETOUYHOCTH (HECYIECTBEHHbIE OLIMOKH);
OTBET OTJIMYAETCA MEHBIIEH O0OCTOSTENbHOCTHIO,
rIyOMHOM, OOOCHOBAaHHOCTBIO W TMOJHOTOW; OJHAKO
JOMYIICHHbIE  OMHMOKH  HMCIPABISIIOTCS  CaMUM
CTYAEHTOM TIOCJI€ JONOJHUTEIbHBIX  BOIIPOCOB,
oOyyJarouuiicss BBIIOJHUI JJa0OpaToOpHbIE padOThl B
IIOJIHOM 00OBEME.

Y I0OBIIETBOPUTEIIHHO

IPY BBITIOJIHEHUH 3aJlaHus 00yYarouuiicss JTOMyCTHII
HETOYHOCTH M  CYIIECTBEHHbIE  OIIUOKH;, TpHU
apryMEHTallud  OTBeTa CTYJACHT HE MPUMEHSET
TEOPETUUYECKHUE 3HAHUS JIJIs1 OOBSICHCHUS Oy IIICHHBIX
OIMUOOK, B IIEJIOM OTBET OTJIMYACTCS HU3KUM YPOBHEM
CaMOCTOSITCTbHOCTH,  OOYYalONmUHCS  BBITOJTHUIT
1abopaTtopHbie pabOTHI B TOJHOM O00BEME.

HeynosnerBopurenbHO

OOyuarouiicsi He BBITIOJIHWI 3aJlaHUE; B OTBETE Ha
BOIIPOCHI CTYACHT JIONYyCKACT OITUOKU B ONPEICITICHUH
OCHOBHBIX TIOHATHI; OECHOpSIOYHO M HEYBEPECHHO
u3JlaraeT MaTrepuaj, OOYydYaroIIuHCS HE BBITIOJIHUI
n1abopaTopHbie pabOTHI B TOJTHOM 00BEME.

* IIpencraBneno B Tabsmie 2.1.

THUITIOBBIE 3AJJAHUA IJ151 IABOPATOPHbBIX PABOT JJIA
INPOBEPKH YPOBHSA KOMIIETEHIIUAN

Pa3nen 1. BBeieHne B MCKYCCTBEHHbIN HHTEJJIEKT U OCHOBHBIE METO/bI
MAIIMHHOI0 00y4eHusl it pa0oThl ¢ TAOJUYHBIMU JAHHBIMHU

Jlabopamopuas paboma Nel

Metoasl paboTel ¢ Tabmuuamu B Python. Arperamuss u Busyanusanus
naHHbIX. [IpoBeieHne epBUYHOIO aHANN3a JaHHBIX.

Lenu: m3yueHue MeToAoB pabOThl ¢ AaHHbIMU B Python u mpoBenenue
NEPBUYHOIO aHAJIN3a JAHHBIX.

3amanue: 3arpysute gatacer B pandas naragpeiim. BeiBeaure OCHOBHBIE
napaMeTpsl jaaracera. OIpenenuTe, CKOJBKO B JaTaceTe CIIy4aeB OTCYTCTBUS
npu3HakoB. Omnpenenure, CKOJbKO IPU3HAKOB SBISIOTCS KaTErOpUaJIbHBIMU.
Busyanusupyite pacrpenenesue NpPU3HAKOB IO KiaccaM. Busyamumsupynrte
3aBUCUMOCTb MEXy IPU3HAKAMH.




Jlabopamopnas paboma N2

Hcnonb3oBanne u cpaBHEHHE alroputmoB kiaccuduranumm: kNN,
peniaronme AepeBbest U UX aHCaMOJIH, JJOTUCTUYECKAs PErpecCusl.

[lenu: mpuMeHeHHe U OLIEHKa aITOPUTMOB KJIacCHU(PUKAIUH.

3amanue: Pazgenure nataceT Ha OOydalromuid W BadWAAMOHHBIA C
coxpaHeHueM mnponopuuii kiaccoB. Kiaccuduuupyiite TOUKM M3 Jaracera ¢
nomoliibto anroputmoB KNN, noructuueckoit perpeccun, CART, ciydaiiHoro seca,
CatBoost. IlombGepute syyiiuwe napaMeTpbl AJITOPUTMOB C  TMOMOUIBIO
BaJuAAIIMOHHON BhIOOpKH. CpaBHUTE BpeMsi pabOThl aJITOPUTMOB U 3aBUCHUMOCTD
OTHpen00paboTKH JaHHBIX.

Jlabopamopnasa paboma Ne3

Hcnonb3oBaHre U OlIEHKA alrOpuTMOB perpeccuu. [londop onTuManbHBIX
MapaMeTpPOB PErPECCHUM.

[lenu: u3yueHue anropuTMOB PErPECCHUMU.

3aganue: [IpuMeHUTE METOX JIMHEMHOM PErpecCuy I PEIICHUS 3a1a4d Ha
natacere. JloO0aBbTe B 1aTaceT MOJMHOMUATIBLHBIC IPU3HAKU. J{00aBIsiTe IPU3HAKU
MOKa HE YBUJUTE IMepeoOydyeHHEe Ha BallMJallMOHHOM naaracete. llpumenwute
rpebHeByto perpeccuto u LASSO, uToObl n30aBUTHCS OT IEPEOOYUEHHUS.

Jlabopamopuan paboma Nod

OnTuMu3alMoHHble 3a7aun U ux pemieHus. Ilogbop runepmapamerpoB
aIropuTMac MOMOIIbI0 METOAOB ONTUMU3AIUN

Lenu: u3ydyeHue anropuTMOB PEIICHHS ONTUMHU3ALIMOHHBIX 3a/1a4.

3amanue:

1. OnTuMH3MpyHTE MIMHY MapIIpyTa B 33/1a4€ KOMUBOSKEPA C TIOMOILBIO
anroputmoB hill climb, otkura u reneTnyeckoro anropurma. Beieaure
MOJIYYUBIIHICS TyTh U €r0 JJIUHY.

2. OnTuMU3UpYHTE TUTIEpIIapaMETPhI aJTOPUTMa MAIIMHHOTO O0y4deHus (Ha
BBIOOP) C TMOMOIIIBIO CIIyYaitHOTO TOMCKA, MOWCKa MO pemieTke, anroputMma hill
climb, reneTHYECKOTOANTOPUTMA.

Pasnen 2. Cucrembl ri1y00KOro o0y4eHust

Jlabopamopuan paboma No5

Knaccudukanus nzobpaxkenuii u TpanchepHoe o0yueHue.

Llenu: w3ydyeHWe METONOB TIJIyOOKOro oOyueHus Juis paboTbl C
M300paKCHUSMU.

3amanue: 3arpy3uTe JaTaceT M CO3JanTe UTepaTop IJIA MOENHU TIyOOKOTro
o0yueHus. 3arpy3urte npenodydeHHyro Ha ImageNet cBeprounyto ceth (AlexNet,
VGG wm ResNet) u no6aBbtre k backbone moiHOCBS3HBIN clloW i1 00y4YeHHS.
OO6yuuTte HelipoHHy1O ceThb Ha ImageNet, Bu3yanu3zupoBaB rpaduk QyHKIIUU IOTEPD
Ha oOydyammieldl M BaduJalMOHHOW BbIOOpKe. Peanusyiite MoIynb



MPUMEHEHUsT HEUPOHHOM CETH K JaHHBIM, MPOBEPHTE KAueCTBO OOy4YeHUs Ha
TECTOBOM BBIOOPKE.

Jlabopamopnasa paboma Neb
PaboTa ¢ TekcTaMu U UX BEKTOPHBIMHU TpeacTaBieHusMu. Lenu:
U3y4YEHHUE MOJIEJIe BEKTOPHOTO MPEICTABICHHUS TEKCTOB.
3ananue: Ckauaiite npenoOydeHHbIe BekTopa st cioBaps. C MOMOIIbIO
moboro kinaccudpukaropa MamuHHoro oOydenuss (KNN, SVM, CatBoost)
KiaccuuuMpyiTe TEKCTBI W3  Jaracera MO CyMME BEKTOPOB  CJIOB.
Knaccudumupyiite Tekctsl ¢ momonisio LSTM cetu.

Pazgea 3. O0y4enne ¢ moaKkpenjgieHueM

Jlabopamopnasn paboma Ne7
[Tpumenenue Q-Networks fist perieHus MpoCThIX OKPYKEHHIA.
[enu: u3ydyeHue mpuMeHEHUs O0yUeHUs C MOJKPEIUICHUEM IS pelieHui
3a/1a4 KOHTPOJISL.
3amanue: OOyuuTe TMPOCTYIO TOJHOCBSI3HYIO (Q-ceTh JJIs  pelIeHUs
okpyxenusa LunarLander.

2.2. PexkoMeHIAUM 1O OUECHUBAHHUI0 KOHTPOJS 3HAHUHM MO pasaelry
AUCUMILTHHBI 00y4al0IUXCH

2.2.1. KoHTposib 3HaHUW MO pazfenam 1-2 AUCHUIIMHBI NPOBOJUTCS B
dbopme TecTUpOBaHUSI.

B 3aBepmieHun u3ydeHUs KaXIOTO pasjesia JAUCIHUIUIMHBI  MOXET
MPOBOAUTHLCSA TECTUPOBAHKE (KOHTPOJIb 3HAHUH MO pa3ieny, pyOeKHbIM KOHTPOJIb).

Kpumepuu oyenusanus. YpoBeHb BBIIOTHEHUS TEKYLIUX TECTOBBIX 3aJaHHM
OIICHMBAeTCs B Oamwiax. MakcuMaiabHOE€ KOJWYECTBO OayloB IO TECTOBBIM
3aJIaHUSIM OTIPEICIIICTCS MPENOoIaBaTeNsIM U MPECTaBIeHO B Taduie 2.1.

TecToBble 3a/1aHKs TIPEACTABICHBI B BUJIC OIIEHOYHBIX CPEACTB U B MOJTHOM
o0beMe TIpeICTaBIICHbl B OaHKE TECTOBBIX 3aJlaHUK B 3JIEKTPOHHOM Buje. B poHe
OIICHOYHBIX CPEJICTB MPEJICTABICHBI TUIIOBBIC TECTOBLIE 3aJaHUs, pa3paOOTaHHbIE
JUISL U3YUYEHUS TUCTUTUTMHBI « CHCTEMBI HCKYCCTBEHHOTO MHTEIUICKTA.

THUIIOBBIE TECTOBBIE 3ATAHUSA JJI51 ITPOBEPKHU YPOBHA
COPOPMUPOBAHHOCTHU KOMIIETEHIIUN

Pa3znes 1. BBeieHue B MICKYCCTBEHHbII HHTEJIEKT U OCHOBHbIE METO/IbI
MAIIMHHOT0 00y4eHUs JIs PA00ThI ¢ TAOJMYHBIMU JAHHBIMHU

1. Kro B 50-e romet XX Beka co3lal MaTeMaTHYECKyl0 MOJIEINb
(GYHKIIMOHUPOBAHUS CETEH HEPB-HBIX KJIIETOK KUBOTO OpraHu3ma?

a) Anan TeropuHr

0) ®pasK PozentOnarr



B) Bau [1aBnoB

r) bunn elite

2. YacTb METOJIOB HCKYCCTBEHHOTO MHTEIUIEKTA, O3HAYAIOIASl U3BJICYEHUE
3HAHUU U3 JAHHBIX:

a) Data Science

0) CratucTuka

B) Data Mining

r) Big data

3. HakaTueM Kakux KJIaBHUII MOKHO J100aBUTH siueiiku B Notebook Jupyter
(Bo3moskHO 6oJiee 0JTHOTO MPAaBHIILHOTO OTBETA)?

a)M

0) A

B)Y

r)C

n) B

4, SI3pIkM  MPOrpaMMHUPOBAHUS, KOTOPbIE OTHOCSTCS K OOBEKTHO-
opueHTUpoBaHHON mapaaurme (Bo3MoxkHO 06oJiee 0JHOTO MTPABUIILHOTO OTBETA):

a) Python

0) Haskell

B) C#

r)C

5. Kro saBnsiercs coznarenem si3bika Python?

a) I'eugo Ban Poccym

0) Mapk Llykep6epr

B) Jlennuc Putun

r) Tomac Kypig

6. Ywcino ¢ nuaBaroniei Toukoil 0003HaYaeTCs:

a) list

0) bool

B) int

r) float

7. S=list('12345") C nomombto pynkuuu list() cozgaercs:

a) MHO>XeCTBO

0) Koprex

B) Crnucok

r) CrnoBapb

8. Kakum Oyzer pe3ynbrar:

In [1]: a={1, 2, 3}

a.intersection_updpte({1, 5})
print(a)

a) {1}

0) (2,3,5}

B) (1,2, 3,5}

r)(1,1,2,3,5}

9. ®yuknus tuple() mpuMeHsieTCs IS



a) O4KMCTKHU KOpTexa

0) OumrcTKa crHcKa

B) Co3maHust mycToro KopTexa

r) JloO6aBneHus anemMeHTa B KOHEll CITUCKa

10. Kakoe Haznauenue QpyHKuuit coOpanHbIX B Motysie random?

a) OOpaboTKa CTATUCTUYECKUX JTAHHBIX

0) MaTeMaTnuecKre pacueThbl

B) PabGora ¢ 6azamu naHHBIX

r) ['eHeparus caydyaiHbIX Ynuces

11. Kaxoil MaccuB ObLJT CTEHEPUPOBAH TIPU BHIMIOJHEHUU WHCTPYKIIUU
data=np.linspace(10, 18, 5)?

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

6)[10., 15.]

B) [10., 18., 5]

r)[10, 15]

12. beut coszman nByMmMepHbl MaccuB mas. Kakoi pesynbrar Oyjaer
BBIBE/ICH B KOHCOJIb MIPU BHI-MTOJTHEHUU MHCTPYKIMU print(mas[3, 3]):

-8, 3, 10],

mas=np.array([[
[10, 2, O],

[7, 17, 4]1)
print(mas[3, 3])
a) 4
6) -8
B) 0

r) byzet BriBeieHa ommoka
13. bein co3man aBymMepHBIM MaccuB mas. Kakoi pesynbrar Oyner
BBIBEJICH B KOHCOJIb MPY BBINIOJIHEHUH UHCTPYKUMU print(mas|3, 3]):

mas=np.array([[-8, 3, 10],
[191 2, 9],
[7, 17, 4]])

print(mas[3, 3])

a)—8

0) byner BeiBesieHa ommOKa

B) 0

r)4

14. IIaxmaTHBIN CYyNIEpKOMIBIOTEP, KOTOPBIN BHIMTPA MaT4 y YEMITHOHA
mupa no maxmaram ['appuKacnaposa:

a) AlphaGo

0) ®yraky

B) Deep Blue

r) JlJomoHOCOB-2

15.  C nmoMompr Kakoro CMMBOJIA MOXHO CO3JaTh 3arojOBOK Ha SI3BIKE
pasmetku Markdown?

16. a)*

0) #

B) %



r &

17.  Kakwue Teru ucronb3yroTcs Uil CO3JaHus JKUPHOTO prudTa Ha SI3bIKE
pazmetku HTML?

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

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

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

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

19. Kako#i cumMBOJI UCHONb3yeTcs i HaOopa (OPMYJIBI C TOMOIIBIO
LaTeX B Notebook Jupyter?

20. a)$

0) %

B) //

r &

21.  Kakwue BapuaHThl UMEH NIEPEMEHHBIX TOMycTUMbI B Python?

a) x1

0) k&

B) main

r) 1x

1) NeW_TepeMeHHas

22.  C noMouipl0 Kako omepanuu Haj JBYMs IEIbIMU YUCIAMH MOYKHO
MOJIyYUTh OCTATOK

a) %

0) /

B) //

r)*

23. IlycTp mepeMeHHOW a MPUCBOEHO 3HaueHue S5, T. €. a = 5. Kakue
omnepaluy BO3MOXKHBI?

a) at+=lI

0) a/*=3

B) a=a+1

r)a//=2

24.  Jlns yero npumensieTcst pyHkus inpoot()?

a) Jlnis onipeneneHus TUma JaHHbIX

0) Jl1s1 BO3BEICHUS YKCIIa B CTETICHD

B) J1J1s1 BBIBOJIa TAHHBIX B KOHCOJIh

r) JIJ1s BBOJIa TAHHBIX C KJIABUATYPbI

25. Kakwue omepaTopbl UCHOJB3YIOTCSA IS peaU3allui ITUKINYECKUX
ITOPUTMOB?

a) for

0) while

B) elif

r) switch

26. C=(1,2,3,4,5). Bo3M0XHO 711 B JaHHOM KOPTEXKE 3aMEHUTH 5 Ha 67

a) Her

0) [a



Pa3zpnea 2. Cucremsbl ri1y00KOro 00y4eHus

1. B MammHHOM 00y4eHHUH JaHHBIE AEJSTCS Ha:

a) O0yyarornryto 1 00y4aeMyIo BEIOOPKY

0) bonbryro 1 Maayro

B) OCHOBHYIO U HEOCHOBHYO

r) O0yuaroIyto ¥ TECTOBYIO BEIOOPKY

2. Kak HasplBaeTcs METOJ IMOJyuyeHUs KOI(PPUIHNEHTOB ypaBHEHMS
perpeccuu, Ipyu KOTOPOM MUHUMU3UPYIOTCS KBapaThl OIIUOOK?

a) Meroa MakcMMajIbHOIO MPaBAONO 00U

0) Metoa MUHUMU3ALUU CPEAHEN KBaIpaTUUECKOM OMNOKU

B) MeToa MUHUMU3ALUK MOZTyJIEH OIINOOK

r) Meroa HauMEHBIINX KBaIpaToB

3. B HellpoHHOW ceTH BBIUMCIMUTENIbHAS €IMHHLA, KOTOpas MOJy4yaeT
UH(pOpPMAaIUIO, IPOU3BOAUTHA HEH MPOCThIE BBIYMCIICHUS U MIEPEAACT €€ AAJIbIIIE:

a) ['panuent

0) Heiipon

B) AKCOH

r) Cunaric

4. Kaxkoit aJrOPUTM HCTOJIb3YETCS B METO/E oOpaTHOTO
pacnpocTpaHeHHs OIIMOOK AJis MOMCKaMUHUMYyMa?

a) Meton quxXoTOMUU

0) Anroput™m JIedKCTpbI

B) MeToJ1 HAaUMEHbBIINX KBAaJPaTOB

r) 'pagueHTHbIN criycK

5. Kak Ha3zplBaeTcs oOJHAa MTepauMs B Ipouecce  oOyudeHwus,
BKJIIOUAIOIIAS MPEABSBICHUE BCEXIIPUMEPOB U3 00YyUaroIero MHOKeCcTBa?

a) Omoxa

0) ITaker

B) Cer

r) Mununaker

6.  UrtoObl mOAKIIOUNTH OUONMOTEKY HEOOXOAMMO HCHOIb30BaTh
KITIOYEBOE CJIOBO:

a) import

0) is

B) from

r) install

7. And co3nanus QyHKIHUU UCTIONb3YETCS KIHYEBOE CIOBO

a) func

0) lambda

B) class

r) def

8. Kakoil MeTo MCnoIb3yeTcsl IPU CO3aHUU CIIOBAps?

a) dict()



0) tupe()
B) list()
r) set()
9. Kaky1o onepaiuio MOKHO BBITIOJHUTH C IIOMOIIBI0 MeTo 1a union()?
a) CuMMeTpu4Has pasHOCTb
0) O0beaHEHNE
B) [lepeceuenue
r) JlononHenue
10. Kaxks ¢pyHKIus uz OuOIMOTEKH NUMPY CITY>KHT JIJIST YMHOKEHUS JIBYX
Marpuir?
a) det()
0) dot()
B) len()
r) mult()
11. Kakoit tun nmaHHeIX B OuOnmoreke pandas mpejcTtaBisieT coOoi
IPOUH/IEKCUPOBAHHBII MHOTOMEPHBIA MaCcCUB?
a) DataFrame
0) list
B) Series
r) Array
12. Kakwue pyHkuu u3 6mdbimorexku matplotlib ciysxar mist moctpoeHus
rpaduka
a) figure()
0) hist()
B) plot()
r) func()
13.  Jns gero coyxut ¢pynkuus head uz Oubnaroreku pandas?
a) Jlis mojcuera yucia cToyiIONOB U CTPOK TaOJIUIIbI
0) J1y1s1 BBIBO/IA JTFOOBIX MSITH CTPOK TAOTUIIBI
B) /{7151 BBIBOIa TIOCIIETHUX TIATH CTPOK TAOJIUIIBI
r) [{ns1 BBIBOJ MEPBBIX MATU CTPOK TAOIUIIBI
14. C momompio Kakoi (GyHKIMKA U3 OuOIMoTekn matplotlib mMoxHO
COXPaHUTh PUCYHOK C Tpadurom?
a) save()
6) fig()
B) show()
r) savefig()
15. B kakoM [umama3oHe 3HAUYCHUH  W3MEHSAETCA  KOA(DOHUIMEHT
JeTepMUHaIUKU?
a) [-1; 1]
0) [0, 1]
B) [0, +oo]
r) [—o0; +o0]
16. Kakue mokazaTenu UCMOJB3YIOTCS JJIs OLICHKU KayecTBa JIMHEHHOU
MOJIETIN?



a) Ko puunent nerepmunanum

0) Koadumment uncroii perpeccuun

B) Root Mean Squared Error

r) Mean Absolute Error

17. Kakue 3Hau€HUS MOXKET IPUHUMAThH KO3(PPHUIIMEHT KOppesun?

a) 1,2

6) 0,9

B) 0

27.bubnmnoreka, KOTopas npegHa3HauYeHa JJi1 MAllIMHHOTO 00yYEeHUSI:

a) random

0) sklearn

B) pandas

r) numpy

28.C mOMOIIBIO KaKUX MOKA3aTEJIE MOXKHO BBISIBUTh HAIMUHUE B3aUMOCBS3U
MEKy ABYMS CIIy4aliHBIMU BEJIMYNHAMMU ?

a) lucnepcus

0) Koappuuuent koppensiumu

B) KoBapuarus

r) CpeaHee KBagpaTHYECKOE OTKIIOHEHHE

29.BeiOepute BepHbie yTBepxkAcHUS (Bo3M0xHO O0jiee 0JHOTO MTPaBUIILHOTO
OTBeETA):

a) [lepuentpon Po3zenOnaTra — 370 mpuMep HEMPOHHOM CETH C yUUTENIEM

0) HeiipoHHble ceTH MOXXHO NPUMEHATh TOJIBKO JJIi pelIeHus 3ajad
MIPOTHO3UPOBAHUSI.

B) HelipoHbl COETMHSIFOTCSI CHHAIICAMHU TOJIBKO C TEMU HEUPOHAMH, KOTOPBIE
HaxoJATCA B OJJHOMCIIOE

r) Bec cunarica — 310 uncio B auamnazone [—1; +1]

30.Kakue Tumbl HEMPOHOB MOTYT OBITH B nieprienTpoHe PozenOnarra?

a) HopmupoBaHHbie

0) OTKpBITBIE

B) BxonHbIe

r) CKpbIThIE

31.Kakue pyHKIMU U3 MEPEUMCICHHBIX HU)KE MPUMEHSIOTCS B KauecTBE
(GyHKIUNA aKTHBAIUU BHEUPOHHBIX CETSIX?

a) Curmowua

0) Curuym

B) Jlorapudmuueckast GyHKIHS

r) DKCIIOHEHTA

n) [ToauHOM BTOpOM CTENEHU

32.Kakas 0u01moTeKa UCIOIb3YeTCs 111 paboThl C HEHPOHHBIMU CETIMMU?

a) keras

0) numpy

B) matplotlib

r) seaborn

33.Kakoii nmoka3aresiab UCIOJIb3YeTCs JUIsl OLIEHKU KayecTBAa HEMPOHHOU ceTu



B 3aJ1aue Kiaccudpukamm’?
a) Root Mean Squared Error
0) Koaddunuent nerepmunanum
B) accuracy
r) Mean Squared Error

2.2.2. KonTposab 3HaHUH 110 pa3aeny 3 JUCHUILUIMHBI TPOBOAUTCS B (opMme
YCTHOTO OIpoca.

Kpurepuu oneHku.

Ouyenka «OmauyHo» CTaBUTCS, €CITU 00yYaroUIHiics:

1) MOJIHO ¥ apTYMEHTHUPOBAHO OTBEYAET IO COACPIKAHUIO BOIIPOCA;

2) oOHapyXHWBaeT TOHMMAaHHE MaTepuajga, MOXKET OO0OCHOBaTh CBOU
CYXKJIEHUs, TPUMEHUTh 3HaHUS HA MIPAKTUKE, IPUBECTH HEOOXOUMBIEC IPUMEPHI;

3) uznaraeT martepuai MoCiae0BaTEIbHO U MPABWIHHO, C COOJIOICHUEM
HMCTOPUYECKOU U XPOHOJOTHUECKOHN MOCIIe10BaTEIbHOCTH;

Ouyenka «xopowio» — CTaBUTCSA, €CIU OOYyYarOIIUICSd JaeT OTBET,
yIOBJIETBOPSIONMIUN TEM >K€ TPEOOBaHUSAM, YTO U JJISl OIEHKU «OTJIIMYHO», HO
JOTYyCKaeT OJ[HA-JBE OITMOKU, KOTOPBIE CaM e UCIIPABIISACT.

Ouenka «yooenemeopumenvHo) — CTaBUTCA, €CIU OO0yYaroIIUKCA
0OHapy>KMBaET 3HAHUE U TOHUMAHUE OCHOBHBIX MOJIOXKEHUHN JaHHOTO 3aJIaHMUsl, HO:

1) uznaraer Marepuang HEMOJHO M JIONMYCKAET HETOYHOCTU B OIpEeICHUN
MOHATUH WK (POPMYIIUPOBKE MPABHUI;

2) HE yMeEeT JOCTaTOYHO TIIyOOKO M J0Ka3zaTeJibHO O0OOCHOBAaTh CBOU
CYXKJIEHUS U TIPUBECTH CBOU TIPUMEDHI;

3) uznaraeT Matepua HEmoCiIeA0BaTEIbHO U JOMYCKAET OLIUOKHU.

THUITIOBBIE BOITPOCHI U151 ITPOBEPKH YPOBHA
COOPMHUPOBAHHOCTHU KOMIIETEHLIUN

Konmponupyemoie
Bonpocwt 0na noozomoexku Kk uHOUEUOYATbHOMY YCHIHOMY
pazoenvt (memui)
Onpocy no memam OUCUUNIUHbL
OUCUUNIUHBL

Pazpnen 3. O0yueHue ¢ NoJKperieHueM

Tema 3.1. Ilonarus
areHra, Cpejbl,
COCTOSTHHS,
JICUCTBUM U
Harpajibl. OyHKIHS
IIEHHOCTH
cocrosHus (Value
function) u
byHKIUS KauecTBa

JIEUCTBUS
(Qfuntion).

1. ITonsaTus: areHT, cpeaa, COCTOSIHUAE, IEUCTBUE, HArpaaa.

2. @yHKIMA IEHHOCTU COCTOSIHUS.

3. ®yHKIMS KaueCcTBA ACHCTBUS.

4. OnTumuzanusg CTPAaTeTUM C TMOMOIIbI0 MAaKCHUMHU3ALUU
(GyHKIUH 1IEHHOCTH U Ka4ecTBa.

5. Q-o0yueHue.




Ontumuzanus
CTpaTeruu ¢
MTOMOIIBIO
MaKCHUMH3AITIH
(YHKIIHMI IEHHOCTH
1 KauecTBa. Q-
oOydeHue.

Tema 3.2.
['myGokoe
o0yueHue ¢
MTOIKPETIIICHUEM.
Deep Q-Networks,
Actor-critic.

1. I'mybokoe 00yueHue ¢ TOAKPEIICHUEM.
2. Cetb Deep Q-Networks.
3. ACHHXpOHHBIN anroput™ Actor-critic.

THUITIOBBIE BOITPOCHI IJ1s1 CAMOIIOAT'OTOBKH
JJIAA ITPOBEPKHU YPOBHSA COPOPMUPOBAHHOCTHU KOMIIETEHIIUA

Koumponupyemvie
pazoenvt (memut)
OUCUUNTIUHDL

Bonpocwt 013 noo2omoexku Kk uHOUBUOYATIbHOMY YCIHHHOMY
Onpocy no memam OUCYUNTUHbBL

Paznen 1. BBeaeHnue B HICKYCCTBEHHBIN MHTEIJIEKT U OCHOBHBIE METO/IbI
MAIlIMHHOTO 00y4eHUSs JJisl pa0OThI C TAOJIMUYHBIMUA JAHHBIMU

1.1.
3aa4uu

Tema
OcCHOBHBIE
CUCTEM
HCKYCCTBEHHOTO
WHTEJIICKTA.
Knaccudukanus,
KJIaCTepHU3aIINs,
perpeccus. Turbl
MAaITMHHOTO
OoOy4eHHS: C
yuuresuem, 6e3
YUHTEs, C
YaCTUYHBIM
MIPUBJICUCHUEM
yuuTens, 00yueHue
C TIOJIKPETIICHUEM.
Knaccuduxanus Ha
npuMepe
anroputMa k-
OnmmxKaImmx
coceneit (kNN).
MeTpuku OLeHKH

1. OCHOBHBIE 3a/1a4d CUCTEM HCKYCCTBEHHOI'O MHTEJUICKTA.
2. Khnaccudukauus, kiacrepuzanus, perpeccus. TuIb
MaIllMHHOTO OOY4YeHMs: C YyuHuTelneMm, O0e3 y4duTess, C

YaCTUYHBIM  MPUBJICYEHUEM  Yy4yuTels, OOydeHue ¢
MOJIKPETIJICHUEM.
3. Knaccudukanus Ha npumepe aiaropurma k-Onvxaiiimx
coceneit (kNN).

4. Perpeccus. Merpuku ouenku perpeccun: MSE, MAE, R?
— KO3 UIMEHT TeTCPMHUHAIIUH.

5. JIuneniHas perpeccusi, HOJIMHOMUAAIbHAS PErPECCUSL.

6. [TepeoOydenue u perynsipusaius, rpeOHeBast perpeccus,
LASSO, Elastic Net.

7. Jlunelinble mMopenu i kiaccupuxanuu. [lepuenTpow,
JIOTUCTUYECKAS] pETpecCusi, MOTHOCBI3HbIE HEHPOHHBIE CETH,
CTOXaCTUYECKUWA  TPAJUEHTHBIM CIlycK M 0OpaTHOe
pacrnpoCTpaHEHUE IPaIUCHTA.

8. Perynspuzanus IMHEHHBIX MOJCIECH KIacCU(UKAITMHH.

9. Knacrepuzamusa. k-means, k-means++, DBSCAN,
arJIoMepaTUBHAs KJIacCTEPU3ALIUS.

10. MeTpuKku OLICHKH KJIaCTEPU3ALIIH.

11. Aaroput™msbl, OCHOBaHHbIE HA TPUMEHEHUH PEIIAOLINX
JIEPEBLEB.




KJ1accu(puKaIuu:
II0JIHOTA, TOYHOCTD,
F1, ROC, AUC.
BammnanmonHas u
TECTOBasi BLIOOPKA.
Kpocc-Banupanus.
Pabora c
KaTeropuaIbHBIMHU
IIpU3HaKaMHU.

Tema 1.2.
Perpeccus.
MeTpuKH OLICHKH
perpeccuu: MSE,
MAE, R%-

KO3 (HULIIEHT
JETEpMUHAIUY.
JIuneriHnas
perpeccus,
MOJIMHOMHUAJIbHAS
perpeccusi.
ITepeoOyuenue u
peryJsipu3anus,
rpeOHeBas
perpeccusi, LASSO,
Elastic Net.
JInnenHnrsle MOIETN
TUTSt
KJIacCU(pUKaIUH.
[TepuenTpos,
JIOTUCTHUYECKas
perpeccus,
MTOJTHOCBSI3HBIC
HEUPOHHBIE CETH,
CTOXACTUYECKUU
IrpaguEHTHBIN
CITyCK U 00paTHOe
pacrnpocTpaHeHHE
rpajueHTa.
Perynspuzanus
JIMHEWHBIX
Moenen
KJ1acCU(DUKAIUHNH.

Tema 1.3.
Knacrepuzanms. k-
means, k-means++,

12.  Kpurepuu pazaenenus ys3iga: UHGOPMAIMOHHBIN
BBIMTPBILIL, KpUTEPUU [ KUHM.

13. AncaMOnu pemarolux JIepeBbEB: CIy4YallHBIM Jiec,
I'PaJUEHTHBIN OYCTHUHT.

14. Meton onopHbIX BeKTOpOB. [Ipsmas u oOpaTHast 3agaua.
15. Onpenenenne onoOpHBIX BEKTOPOB. S AEpHBIN TPIOK.




DBSCAN,
arJioMepaThBHAA
KJIACTEpU3aLIHSL.
MeTpuKH OLIEHKH
KJIACTEPU3ALINH.

Tema 1.4.
AJITOPUTMBI,
OCHOBAHHBIE Ha
IPUMEHEHUN
pemarommx
JI€PEBHEB.
Kpurepun
pazzieneHus y3ma:
MH(OPMALIMOHHBIH
BBIUTPBIII,
Kkputepuii J[KuHu.
AHcaM0Oiu
pELIArOIINX
JIEPEBHEB:
CJIy4alHBbIH JIeC,
I'PaJIUECHTHBIN
OyCTHUHT.

MeTton OnopHBIX
BEKTOPOB. [Ipsamas
u oOpaTHas 3a/1a4a.

Onpenenenue
ONOPHBIX BEKTOPOB.
S nepHbId TPIOK.
Paznen 2. Cuctemsl rimy0okoro o0ydeHus
Tewmpr 2.1. 1. Heitponnslie cetu. yHKIMN OUTMOKN HEHPOHHBIX CETEH.

Heuponnsie cetn.
OYHKIIMU OIIMOKH
HEUPOHHBIX CETEU U
oOyueHue ¢
MOMOIIBIO
oOpaTHOTO
pacrpocTpaHeHus
rpagueHTa.
[Tonsitue 6314a 1
ATIOXH.

2. OOyyeHue C MOMOIIbIO OOPaTHOTO PacCHpPOCTPAHEHUS
rpajieHTa.

3. [onsTue 63T4Ya U MOXMU.

4. PaboTa ¢ n300pakeHUSIMU C TTIOMOILIbIO HEUPOHHBIX CETEH.
5. CBepTOUHbIC HEHPOHHBIE CETH.

6. Onepanuu cBepTOK, max-pooling.

7. llomyJsispHbIE ApPXWUTEKTYpPbl CBEPTOUYHBIX HEUPOHHBIX
cereit: AlexNet, VGG, Inception (GoogleNet), ResNet.

8. TpancdepHoe oOyueHue.

9. O6padoTka TekcToB. PaboTa C ecTeCTBEHHBIM SI3BIKOM C

Tema 2.2. PabGota ¢
M300paKEHUSIMHU C
MOMOIIBIO
HEUPOHHBIX CETEM.
CBepTouHbIe

IMOMOIIBI0 HEUPOHHBIX CETEH.

10. BekTopHbie npecTaBlIeHus 1Jis TekcTa: word2vec,
skipgram, CBOW, fasttext. PekyppeHTHbIe HEHPOHHBIE CETH,
LSTM, GRU.

11. Tpanchopmepsr, BERT, GPT.




HEUPOHHBIE CETH.
Onepanuu CBEpTOK,
max-pooling.
[TommynsipubIe
APXUTEKTYPBI
CBEPTOUYHBIX
HEUPOHHBIX CETEN:
AlexNet, VGG,
Inception
(GoogLeNet),
ResNet.
Tpaucdhepnoe
oOyJeHwue.

Tema 2.3.
O6paboTka
TekcToB. PaboTa ¢
€CTECTBEHHBIM
SI3BIKOM C
IIOMOIBIO
HEUPOHHBIX CETEH.
BekropHbie
peACTaBICHUS IS
TekcTa: word2vec,
skipgram,

CBOW, fasttext.
PexyppenTHbie
HEUPOHHBIE CETH,
LSTM, GRU.
Tpanchopmepsi,
BERT, GPT.

Pazpnen 3. O0yudeHue ¢ NoJKperieHueM

Tema 3.1. Ilonarus
areHTa, Cpebl,
COCTOSTHHMS,
JICUCTBUU U
Harpajibl. OyHKIHS
IIEHHOCTHU
coctosiaust (Value
function) u
(YHKIIMS KauecTBa
JIEUCTBHUSA
(Qfuntion).
Ontumnsanus
CTpaTeruu ¢
ITIOMOIIBIO

1. MapkoBcKu€ caydaiiHbIe TPOLECCHI.

2. Ilenu Mapkoga.

3. YpaBuenue bennmana.

4. ATOpUTMBI ITyOOKOT0 00yU€HHUS C MOAKPETIICHUEM.
5. Q — anropuTMbl 00y4YEeHHUS.




MaKCUMH3AIIH
(YHKIIMI ICHHOCTH
1 KauvecTBa. Q-
oOydeHue.

Tema 3.2.
I'my6oxkoe
oOyueHue ¢
MTOIKPETIIICHUEM.
Deep Q-Networks,
Actor-critic.

2.3. PexkoMeHaanmuM 10 OLECHUBAHWI) Pa3HOYPOBHEBBIX 3aJaHMU

00y4arouuxcs

MaxkcumMaJjibHoOe
KOJIMYECTBO 0aJJIOB*

Kpurepun

OT1iIu4HO

BrictaBnsercs oOy4aronieMycsi: €CJid BBITIOJHEHBI BCE
MYHKTHI pabOThl CaMOCTOSITENIbHO, 0€3 OmMUOO0K, ecliu
IPEJIOKEH 0oJiee palMOHAIBHBIN aITOPUTM PEIICHUS
3a/1a4u.

Xoporio

BricTaBnsiercst o0y4daroneMycs: eclii CaMOCTOSITEIBLHO
BBITIOJTHEHBI  BCE€ MYHKTHI  PabOThI, JOMYIICHBI
HE3HAYUTEIbHBIC OIMMOKH, eClIu TMpeyIoKeH Ooree
palMOHAIBHBIN AITOPUTM PELICHUS 3aJaUH.

Y 10BIIETBOPUTEIIBHO

BricTaBisieTcs o0ydaronemMycs: eCiii CaMOCTOSATENEHO
(MM C TIOMOIIBIO MPENOAaBaTelNsi) BHITIOJHEHBI BCE
YHKTHI pabOTHI, TOMYIIEHBI TPyObIe OIMOKH.

HeynosnerBopurenbHO

BricTaBnsiercs oOydaromemMycsi: €cl ¢ TTOMOIIBIO
npenoaaBaTesis BHITIOJHEHBI HE BCE MyHKTHI pabOTHI,
JIOTTYTIIEHBI TPYOBIE OMTHOKH.

* IIpencraBieHo B Tabnuie 2.1.

3AJAHUSA JJIA ITPOBEPKU YPOBHSA COOPMUPOBAHHOCTH

KOMIIETEHIIUH

Pa3nen 1. BBeieHne B MCKYCCTBEHHbIN HHTEJJIEKT U OCHOBHBIE METO/bI
MAIIMHHOI0 00y4YeHusl st padoThl ¢ TAOJUYHBIMU JAHHBIMHU

BapuanT 1. B Tabnuiie npuBeeHbl JaHHBIE 0 KBapTUpax 1mo Boirorpaackoit

obnactu

[{ena, ThIC. pYO.

[Tnomans, M*

Kunas momans, M

2300 44,2 27,2
2700 61 33
2900 57 24




4350 68 39,2
2190 52 34
2150 36 18
1980 47 31,7

Ha ocHoBe pmaHHOW TaOnMIbl C€O3JaTh CJIOBAapb, KOTOPBIA 3aTeM
npeobpazoBath B DataFrame. HaiiTu MakcuMmasnbHble 3HAYEHUS 1O KaKIOMY
MOKA3aTEN0, CPEIHEE M MEIMAHHOE 3HAadYeHHE Iuiomann. OnpeaenuTs Yucio
KBAPTHUP, Y KOTOPBIX ILIOMAAb Gobiie 50 M.

[TocTtpouTh rpaduK 3aBUCUMOCTH CTOMMOCTH KBAapTUPBl OT IUIOHIAAU
KBapTHPHI.

Bapuant 2. B Tabnuiie npuBeeHbl TaHHbIE O KBapTUpax 1o Bonrorpasackoit
oOnacTu

[lena, ThIC. pyO. [Tnomans, M*> | Kumasg mromans, M
2300 442 272
2700 61 33
2900 57 24
4350 68 39,2
2190 52 34
2150 36 18
1980 47 31,7

Ha ocHOBe pamHOM TaOmUIIBI CO31aTh CJIOBaph, KOTOPBIM 3aTeM
npeobpazoBath B DataFrame. Halitu MuHUMaNbHBIC 3HAYCHUS IO KaXIOMY
MOKA3aTeN0, CpEeIHee M MEIMAHHOE 3HaueHue Iomaan. OnpeaenuTb Yucio
KBAPTHUP, Y KOTOPBIX JKUJIasl IIOMAas MeHbLIe 40 M2,

[Toctpouts rpaduk 3aBUCHMOCTA CTOMMOCTH KBApTUPHl OT TUIOIIAIU
KBapTHUPHI.

Bapuanr 3. B Tabnuue npuBeeHsl JaHHbIE O KBapTUpax 1o Bonrorpanackoi
obnacTu

[lena, ThIC. pyO. [Tnomans, M*> | Kumasg mromans, M2
2300 44,2 272
2700 61 33
2900 57 24
4350 68 39,2
2190 52 34
2150 36 18
1980 47 31,7

Ha ocHoBe pjanHON Tabmuiel C€O3/aTh CJOBapb, KOTOPBIM 3aTeM
npeobpazoBath B DataFrame.

HaiiTh MuUHMMAalIbHBIE 3HAYE€HHUS 10 KaXKJIOMY IIOKa3aTelto, CpeaHee U
MEIMaHHOE 3HAUYCHUS XKUIoM momanu. OnpeaenuTb YUCa0 KBAPTUP, Y KOTOPBIX
II€Ha HE MpEeBbIIIaeT 2 MJIH. pyo.

[Toctpouts rpadvk 3aBUCUMOCTH CTOMMOCTH KBapTHUPHI OT KUJIOW TUIOIIATH
KBapTHUPBI.



Pasnen 2. Cucrembl ri1y00KOro o0y4eHust

3ananue 1. [loxcuuTaiite pe3yiabTaT HEUPOHHOU CETH, M300pPAKEHHOM Ha
PHUCYHKE, UCTIOJIb3YsI PYHKIIUIO CUTMOUI, U €€ OIUOKY, ucnoiib3yst MSE.

MSE = (il—a1)2+(i2—a2)2+...+(in—an)2
n

1
fooW=__ . f @=f ®0-f )

sigmoid 1 + e—x sigmoid sigmoid sigmoid

Hannerie: [1=1, [,=0, w,=0,45, w,=0,78 ,w3=-0,12 ,w4=0,13 ,ws=1,5 ,ws=-2,3.
PemmuTh mocTaBiieHHYIO 3a/1ady 10 CIACAYIOINIMM HadyalbHbIM JaHHbIM: [1=1,
1,=0, wi= Wi Xn, rJie n — HOMEp I10 CIIMCKY B KypHaJe.

Pa3zgea 3. O0y4enne ¢ moaKpenjgieHueM

3ananue 1. Vcnons3ys anroputm Q-o0y4deHus pa3paboTaTh ONTHUMAIBHYIO
MOJIUTUKY (CTpaTETUIO BHIOOpA NEUCTBUS) NI MAKCUMU3AIMKA BO3HATPAXKICHUS B
cpene Frozen Lake.

BOITPOCHI K 3AYETY 110 PA3JIEJIAM (TEMAM) INCHUTIJIMHBI

1. BaitecoBckmii kaccudukarop. Onenka npusnakos (Gaussian, Bernoulli,
Multinomial). EM anroputwm.

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

3. Auncam6mu. Soft and Hard Voting. Bagging. Cny4aiiHsiii jec.

4. Metpuueckuii kitaccudukaTopbl. KNN. WKNN.

5. JIunerinas perpeccusi. LASSO, LARS. CART.

6. JlepeBbsi  pemenuil. MHpopManuoHHbIi  Bemrphim.  OmumOka
Kiaccudukanuu, suTponus, kpurepud Jxunu. [IpyHuHT.

7. I'moGanpHbli mouck. Cnydaitapli mouck. Grid search. CrnyuaitHoe
onyxmaanue. bailecoBckas onTuMu3aIus.



8. Jluneiinas perpeccus. IlonmHomuansHas perpeccus. ['pebHeBas
perpeccus.

9. AdaBoost. I'pagueHTHBIN OYCTHHT PEIIAOITUX JEPEBHEB.

10. Knacrepuzanus. Agglomerative Clustering. MeTpuku Kiactepu3aiiu.

11. Ouenka knaccudpukanuu. IpdextTuBHOCTh Mo [TapeTo. Precision-Recall
u ROC kpusbie. AUC.

12.  Hei#ipounsie  cetu.  Ilepuentpon  Pozenbmarra.  OOGpartHoe
pacnpocTpaHeHue rpaguenTa. OyHKIMN akTHUBaIMK. Softmax.

13. Jlokanbubiii mouck. Hill Climb u ero pasHoBugHOCTH. OTXMWT.
['eHeTYECKU aITOPUTM.

14. MeTtop onmopHBIX BEKTOPOB. A pa.



