MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.B.20

(undexc Oucyuniumvl)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

[IpakTUKYM 110 MALIUHHOMY 00y4Y€HHUIO M AHAJIN3Y JAHHBIX

(HauMeHo8aHUe OUCYUNIUHDBL)

10 HAMPABJICHUIO IMOATOTOBKH
09.03.04 TIporpamMmmHast HHKEHEPUS

HaIpaBJIEHHOCTH (TIPpOdUIIB)
[IporpammHas uHxeHepus ¢ npuMmeHeHrneM M -rexHonoruit
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®opma KOHTPOJIA 3a4eT Hroro
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Jlexun 4 4
JlaboparopHsble
IIpakTHueckue
PykoBO/ICTBO: KypcoBbie paboThI (poekTsi) / PI'P
[TpoMexxyTouHast aTTeCcTanus 0,25 0,25
KonraktHas pabota 4,25 4,25
CamocTosTenpHas padora 136 136
KonTtpons 3,75 3,75
Hroro 144 144
[IOKYMEHT MOAMUCAH

QJIEKTPOHHOW NOAMNUCHIO

CepTuchukat: 0142DCIF0055B3D1934B6831AA3A12CC5D
Bnageneuy: MNywuHa OkcaHa MuxaiinosHa
[DevictButeneHx: ¢ 11.09.2025 go 11.09.2026




Pabouyto mporpammy coctaBui(u):
JOLEHT WHCTUTYTA MU(PPOBBIX TEXHOJIOTHH, KaHJA. TeXH. HayK, XpunyHos H.B.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Penensent

(OoadicHOoCmb, yueHoe 36anue, cmenets, H.O. @amunus)

PaGouas nmporpamma aucuumiinHel coctaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHoro miana
HAIPABJICHUS TIOITOTOBKU
09.03.04 TIporpamMmmHast HHKEHEPUS

Cpok neiicTBusi padoueii mporpaMMsbl AMCUMIIMHBI 10 «31» aBrycra 2031 r.

YTBEPXIEHO

Ha 3acepanuu nHcTUTYyTa HUGPOBHIX TEXHOIOT UM

(mporokou 3acenanus Ne 1 ot «05» centsiops 2025 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp — yruyOneHue 3HAHUW W COBEPLICHCTBOBAHME INPAKTUYECKUX HABBIKOB IO
UCIIOJIb30BAaHUIO CUCTEM UCKYCCTBEHHOT'O MHTEJUIEKTA.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUIMHBl M TPAaKTUKH, HAa OCBOEHMM KOTOpBIX Oasupyercs JaHHas AUCHUIUIMHA:
«AJTOPUTMBI U TTpOorpaMMHupoBanue Ha ocHoBe Pythony, «CucTeMbl HCKYCCTBEHHOTO HHTEIIEKTA.

JIMCUMIUTMHBI U TIPAKTUKH, JUISI KOTOPBIX OCBOSHUE JaHHOUW TUCIUILUIMHBI HEOOXOIMMO KaK
npenuiecTByomiee: «BololHeHne U 3aluTa BBIITYCKHOM KBaTU(PUKAIMOHHON pabOThI»

3. Iliianupyembie pe3yJibTAThl 00y4eHUs

dopmMupyemsbie U HNuagukaropbl
KOHTPOJIMpYyeMble AOCTUKEHM S Ili1anupyemMbie pe3yJibTaThl
KOMIIeTeHLM U KOMIIeTeHI Ui o0yueHust

(Ko ¥ HAMMEHOBAHUE)

(Ko ¥ HAMMEHOBAHUE)

[TK-2. Cniocoben
pa3pabaThiBaTh U
OTIIAXXUBATh
IIPOTrPaMMHBIN KO/ HA
A3BIKAX
IPOTPaMMHUPOBAHUS

[IK-2.1. 3HaeT OCHOBHEIE
MpaBmUIIa
KOHCTPYUPOBAHHUSI U
OTJIA/IKU TIPOTPAMMHOTO
Koza

3HaTh: OCHOBHBIE MpaBUia
KOHCTPYMPOBAHUS U OTJIAJIKU
IPOrpaMMHOT0 K0Jia

YMeTh: IpUMEHSATh OCHOBHBIE
IpaBHJia KOHCTPYUPOBAHUS U
OTJIa/IKU IPOTPaMMHOT0 KOJa,
Brnazners: HaBbIKaMU IPUMEHEHUS
MIpaBWJI KOHCTPYHPOBAHUS U
OTJIAJKU IPOIPaMMHOI0 KOJa

[IK-2.2. Ymeer
OTJIa)XUBATh
MIPOTrpaMMHBIN KOJ Ha
A3BIKaxX
IIPOTPaMMHUPOBAHUSA

3HATh: A3BIKH IPOTPAMMUPOBAHUS
YMeTh: 0TIaXKUBaTh MPOrPaMMHBIN
KOJI Ha A3bIKaxX IpOrpaMMHUpPOBaHUS
Brnaners: HaBbIKaMU OTIAJKU
MIPOrPaMMHOT0 KOJ1a Ha SI3bIKaxX
IIPOrPaMMHUPOBAHMUS

[1K-2.3. Bnageer
HaBbIKaMU pa3pabOTKH U
OTJaJIKA IPOTPAMMHOTO
KOJIa Ha A3bIKax
IPOrpaMMHUPOBAHUS

3HaTh: A3BIKU IPOTPAMMHPOBAHUS
YMmeTh: pa3pabaTbiBaTh
MIPOTPaMMHBIN KOJ Ha SI3bIKax
IIPOrpaMMHUPOBAHUA

BrnaneTs: HaBbIKamMH pa3paboOTKu
IMpOrpaMMHOI0 KoJa Ha A3bIKax
IIPOrpaMMHUPOBAHMUS




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

@®opMbI TEKYLIETO
Bux . HaumenoBanue TeM 3aHATHI Oo0nbem, HNuTepa KOHTpOJIi
Monayasb (pa3agena) | yueOHoi . Cemectp Bbanabl (HaMMeHOBaHuUe
(yuedHoli padoThI) u, KTHB, 4.
padoThI OLICHOYHOI'0
cpeacTna)
Monyns 1 — Jlek 1 Tema 1. BBeneHne B AMCUUILUINHY (‘-IaCTI) 1). 9 2 . -
Beenenue B CP CamocToATeNnbHOE U3Y4YEHUE JIUTEPATYPHI 110 9 4 - -
MCKYCCTBEHHbIH KYpCY HpH MOArOTOBKE K MPAKTHYECKUM PaboTaM.
WHTEJJIEKT,
HEWPOHHBIE CETH U
MalIMHHOE
oOyueHue
Mopyns 2 - 3agauu | Jlek 2 Tema 2. [IpoekTupoBaHuEe HEUPOCETEBBIX 9 2 - -
Kiaccuukanum apXUTEKTYP
CP CaMocTosTeNbHOE U3YUYEHHUE JIUTEPATYPHI 110 9 4 - -
KYpCY IpH HOATOTOBKE K MPAKTHYECKUM paboTaM.
CP ITp 1. bunapsslii knaccudukarop Ha 9 4 3 - Otuer no
nostHocBsizHoM HC. MpaKkTUYeCKon padbore
1
CP ITp 2. MHOrokIaccoBblii Ki1accupuKaTop Ha 9 4 3 - Otuer no
nostHocBsizHoM HC. MpaKkTUYeCcKon padbore
2
CP [Tp 3. MHoroKIIacCOBBIHN KiaccuuKaTop Ha 9 4 3 - Otuer o
ceeprounoit HC. MPaKTHYECKOH paboTe
3
CP I1Ip 4. IlpenBapurenbHblii aHAINU3 TaHHBIX. 9 4 3 - Otuer no
Perpeccus, acconmanus, aHoMaauu u MPaKTHIECKOM padoTe
Busyanu3anus. Ha npumepe naracera TuTaHuk. 4
CP [Ip 5. UccnenoBanue BAUSHUS KaueCcTBa 9 4 3 - Ortuer 110
JaraceTa Ha paboTy OMHApHOTO PaKTUYEeCKO paboTe
knaccudukaropa (dacts 1). o
CP IIp 5. UccnenoBanue BAMSHUS KaueCTBA 9 4 - -




®opMbI TEKYLIETO

Bug . KOHTPOJIs
Monayasb (pa3gena) | y4ueOHoi HaHMeHOBamfe TEM AT Cemectp Obnem, Bbanabl Hurepa (HaMMeHOBaHuUe
(yuedHoli padoThI) u, KTHB, 4.
padoThI OLICHOYHOI'0
cpeacTna)
JnaTacera Ha paboTy OMHAPHOTO
knaccudukaropa (dacts 2).
Cp [Ip 6.AHanu3 npou3BOJILHOTO TAOIUYHOTO 9 4 3 - Otuer no
Jaracera. NPaKTUYECKOH paboTe
6
CP [Ip 7. UccnenoBanue u BU3yanu3anus 9 4 3 - OTueT 1O
MIPOU3BOJILHOTO TAOJIWYHOTO J1aTaceTa. MpaKkTUYeCcKon padbore
7
Cp [Ip 8. [Ipumenenne OuHApHOTO 9 4 3 - Otuer mo
KJ1accuguKaTopa K MpOu3BOJILHOMY MPaKTHYECKO paboTte
Tabauunomy natacety (4acts 1). 8
CP I[Ip 8. IlpumeHenue OMHApPHOTO 9 4 - -
KJaccu(ukaTopa K Mponu3BOJILHOMY
TabmuaHOMy naTaceTy (4acTs 2).
CP I[Ip 8. IlpumeHeHue OMHApHOTO 9 4 - -
KJaccu(ukaTopa K Mpou3BOJILHOMY
TabmuuaHOMy naTaceTy (4acTs 3).
Monyis 3 — CP Tema 3. BBenieHne B 00pabOTKy €CTECTBEHHOTO 9 4 - -
O6paboTka SI3bIKA
€CTECTBEHHOTO CP Tema 4. BekTopHO€ IIpe/ICTaBICHUE CIIOB. 9 4 - -
SI3BIKA Word2vec
CP CaMocTosATENbHOE U3YUEHUE JIUTEPATYPHI 110 9 4 - -
KYpCY IpH HOATOTOBKE K MPAKTHYECKUM paboTaM.
Cp [Ip 9. AHanu3 aHTIUHCKOTO TEKCTa (‘{aCTB ). 9 4 3 - Oruer no
CP Ip 9. AHanu3 aurmuiickoro Tekcra (dacts 2). 9 4 - - NpaKTHieCKol pabote
Cp [Ip 9. AHanu3 aHTIUHCKOTO TEKCTa (qaCTL 3). 9 4 - - o
CP Ip 10. Ananus pycckoro Tekcta (vacts 1). 9 4 3 - |Oruer no




®opMbI TEKYLIETO

Bug . KOHTPOJIs
Monayasb (pa3gena) | y4ueOHoi HaHMeHOBamfe TEM AT Cemectp Obnem, Bbanabl Hurepa (HaMMeHOBaHuUe
paGoThi (yueoHO¥ paGoThI) q. KTHB, 4. OICHOMHONO
cpeacTna)
CP Ip 10. Ananu3s pycckoro Tekcta (dacts 2). 9 4 - - MPaKTHYCCKOM paboTe
CP Ip 10. Ananus pycckoro Tekcta (dacts 3). 9 4 - - 10
Cp [Ip 11. AHanu3 TOHANBHOCTH PYCCKOTO TEKCTA 9 4 3 - Otuer no
(wacts 1). [IPaKTHYECKOM paboTe
CP IIp 11. AHanu3 TOHAIBHOCTH PYCCKOTO TEKCTa 9 2 - - 11
(wacts 2).
Cp [Ip 11. AHanu3 TOHANBHOCTH PYCCKOTO TEKCTA 9 2 - -
(uacts 3).
Cp [Ip 12. Knaccudukanus npenioxkeHuit ¢ 9 2 3 - Otuer no
TIOMOIIBIO CBEpTOUHOIH HeitpocetH (acTs 1). PaKTHYECKOH paboTe
CpP [Tp 12. Knaccuduxarus npeasioxeHui ¢ 9 2 - - 12
IIOMOIIBIO CBEPTOYHON HEUPOCETU (qaCTL 2).
CP ITp 12. Knaccuduxauus npeioxxeHuil ¢ 9 2 - -
TIOMOIITBIO CBEPTOUHOIH HeitpoceTH (gacTs 3).
CP IIp 13. I'enepanus TekcTa ¢ TOMOIIBIO 9 2 3 - Otuer no
pexyppenTHoii HeitpoceTu (dacTs 1). PaKTHYECKON paboTe
CP ITp 13. I'eneparus TeKCTa ¢ TOMOIIBIO 9 2 - - 13
PEKYPPEHTHOU HEMPOCETH (qaCTL 2).
CP IIp 13. I'enepanus TekcTa ¢ TOMOILIBIO 9 2 - -
PEKYPPEHTHOM HENPOCETH (qaCTB 3).
CP IIp 14. Ilpumenenne LSTM 11 renepannn 9 2 3 - Otuer no
TEKCTa. MPaKTHIECKOM padboTe
14
CP IIp 15. CpaBHEHHE KayecTBA TEKCTOB Ha 9 2 3 - Otyer mo

BbIXO/i€ pa3HbIx Moaudukanui LSTM .

PaKTUYEeCKO paboTe

15




®opMbI TEKYLIETO

Bug . KOHTPOJIs
Monayasb (pa3gena) | y4ueOHoi HaHMeHOBamfe TEM AT Cemectp Obnem, Bbanabl Hurepa (HaMMeHOBaHuUe
paGoThi (yueoHO¥ paGoThI) q. KTHB, 4. OICHOMHONO
cpeacTna)
Monyib 4 — CP Tema 5. OCHOBBI TEOPUH PACTIO3HABAHUS 9 2 - -
Pacrio3HaBanue 00pa3oB
00pazos. CP CaMocTosTenbHOE U3YUEHUE JIUTEPATYPHI 11O 9 2 - -
MaiuHHOE 3peHue KYypCy IpH HOATOTOBKE K MPAKTHYECKUM PabOTaM.
CP [Ip 16. Ananu3 IPOM3BOIBHOTO JaTaceTa 9 2 3 - OTt4er 1o
u306paxenuit (qacts 1). MPAaKTHICCKON pabore
CP [Ip 16. AHanu3 MpoOM3BOIBHOTO JaTaceTa 9 2 - - 16
u306paxenuit (qacts 2).
Cp [Ip 16. Ananu3 npou3BOIBHOIO J1aTacera 9 2 - -
uzobpaxenuit (vacts 3).
CpP [Ip 17. Ilpumenenne GUHAPHOTO 9 2 - - OTyeT mo
KJaccu(uKkaTopa K Mpou3BOJILHOMY JaTaceTy PaKTUYECKOH paboTe
n3o6paxenuit (dacts 1). 17
CP ITp 17. Ilpumenenne GMHAPHOTO 9 2 - -
KJaccu(uKaTopa K MpOu3BOJILHOMY JaTaceTy
u300paxenuit (dacts 2).
CP ITp 17. Ilpumenenne GMHAPHOTO 9 2 - -
KJaccu(uKaTopa K Mpou3BOJILHOMY JaTaceTy
u306paxenuit (qacts 3).
CP IIp 18. MHTennexTyanbHas 00paboTKa BUIEO 9 2 2 - Otuer 1o
(qaCTL 1). MPaKTHIECKOM padboTe
CP ITp 18. MHTenekryanbHast 00paboTKa BUIEO 9 2 - - 18
(wacts 2).
CP ITp 18. UnTenekTyanpHast 00pabOTKa BHICO 9 2 - -
(wacts 3).
Moayns 5 - CP Tema 6. OCHOBBI TEOPUH TPOTHO3UPOBAHUS 9 2 - -

[IpenukTBHAA

BPEMEHHBIX PSJIOB




Monayasb (pa3ae)

Bun
yueOHoi
padoThI

HaumenoBanue TeM 3aHATHIA
(yuedHoli padoThI)

Cemectp

Oo0nbem,

Baaiabl

HNuTepa
KTHB, 4.

®opMbI TEKYLIETO
KOHTPOJIfA
(HauMeHOBaHHeE
OLIEHOYHOI 0
cpeacTna)

AHAJIMTHUKA
BPEMCHHBIX PsAI0B

CP

CaMocTosTenbHOE U3YUEHUE JIUTEPATYPHI 11O

KypCY NIpH NOATOTOBKE K NPAKTHYECKUM pPabOTaM.

CP

IIp 19. [Ipencka3anue 1eHbI aKTUBA Ha
OCHOBaHMH Tpauka U3MEHEHHUS IIEHBI C
HCIOJIB30BaHNEM Hedipocetn Ha 1 mar (4acTs

1).

Ortuer 110
MpaKkTUYECKOr pabore
19

CP

IIp 19. [Ipencka3anue 1eHbl aKTUBA Ha
OCHOBaHMH Tpadka H3MEHEHHUS IIEHBI C

HucroNb30BanueM Heipocetu Ha 1 mar (vacTb

2).

CP

[Ip 19. Ilpenckazanue 11eHbI aKTUBA Ha
OCHOBaHUU Tpadrika U3MEHEHUS IIEHBI C

HNCITIOJIb30BAHHUECM HeﬁpOCCTI/I Ha | mar (‘IaCTL
3).

CP

ITp 20. IIpenckazanue MEeHBI aKTUBA HA
OCHOBAaHMHU TpaduKa U3MEHEHUs LIEHBI C
HCTIOJIb30BaHUEM HEHPOCETH Ha HECKOIIBKO

maros (gacts 1).

Otuer 110

PaKTUYECKOH paboTe
20

CP

IIp 20. ITpenckazanuie eHbI aKTHBA Ha
OCHOBaHUU Tpadrika U3MEHEHUS IIEHBI C
UCIIOJIb30BaHUEM HEUPOCETH Ha HECKOJIBKO

maros (gacts 2).

CP

[Ip 20. ITpenckazanuie IeHbI aKTHBA Ha
OCHOBaHUWU Tpadka N3MEHEHUS IIEHBI C
MCIIOJIb30BaHNEM HEHPOCETH Ha HECKOJIBKO

maros (gacts 3).

CP

IIp 21. Ilpencka3zanue IeHBI aKTHBA Ha

Otuer 110




Monayasb (pa3ae)

Bun
yueOHoi
padoThI

HaumenoBanue TeM 3aHATHIA
(yuedHoli padoThI)

Cemectp

Oo0nbem,

Baaiabl

HNuTepa
KTHB, 4.

®opMbI TEKYLIETO
KOHTPOJIfA
(HauMeHOBaHHeE
OLIEHOYHOI 0
cpeacTna)

OCHOBaHMH Ipauka U3MEHEHHUS 1IEHbI, 00BEMa
TOPI'OB U LIEHBI CBA3aHHOI'O aKTHUBa(MHAEKCA) ¢
HucroNb30BanueM Heipocetu Ha 1 mar (vacTb

1).

[IPAKTUYECKOM paboTte
21

CP

[Ip 21. Ilpenckazanue 1ieHbI aKTUBA Ha
OCHOBaHUU Tpadka U3MEHEHUS IIeHbI, 00BEMa
TOPTOB U IIEHBI CB3aHHOTO aKTUBa(MHJEKCA) C

HMcroNb30BanueM Heipocetu Ha 1 mar (vacTb

2).

CP

IIp 21. [Ipencka3aHue LIeHbI aKTUBA Ha
OCHOBaHUU TpaduKa U3MEHEHHUS [IeHbl, 00BEMA
TOPTOB U IIEHBI CBSI3aHHOTO aKTUBa(MHJEKCA) C

HNCITIOJIb30BAHHUECM HeﬁpOCCTI/I Ha | mar (‘IaCTL
3).

CP

IIp 22. [Ipencka3aHue 1EHbI aKTUBA Ha
OCHOBAaHMU TpaduKa U3MEHEHHs LIeHbl, 00bEMa
TOPTOB U IIEHBI CBSI3AHHOTO aKTUBa(MHJEKCA) C
UCIOJIb30BaHUEM HEHPOCETH Ha HECKOJIBKO
I1aroB.

Otuer 110

PaKTUYEeCKON paboTe
22

ITA

HpOMC)KYTO‘-IHaH aTTeCTanusAa

0,25

KoHTpoib

3auer

8,75

40

M TOTOBBIM TECT

Hroro:

144

100




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B pamkax wusydenus nucuuiuimHbel «lIporpammupoBanue s 3a4ad HCKYCCTBEHHOTO
WHTEJUICKTA M aHaJu3a JaHHBIX)» MPETyCMOTPEHO MCIOJIB30BAHKUE CIACAYIOIMMX 00pa30BaTEIbHBIX
TEXHOJIOTUU:

®  TCXHOJOTHS TPAJAMIMOHHOTO OOY4YCHHS: JIGKIMM W TPaKTHYeCKue paboThl,
caMOCToOsITelIbHas paboTa;

®  TEXHOJOTHS MPOCKTHOTO OOYUYCHHS: pean3alis U 3allUTa OTYCTOB MO MPAKTUICCKUM
paboram.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIIMHBI

6.1. PekxoMeHIa1IUM 110 NOATOTOBKE K JeKIMOHHBIM 3aHATHAM

W3y4yeHne IUCHUIUIMHBI TPeOyeT CHUCTEMAaTHYECKOrO M IOCIEJOBATEIbHOTO HAKOIUICHHS
3HaHUH, CIIEI0BATEIBHO, TPOIYCKH OTAEIBHBIX TEM HE TO3BOJISIOT IITyOOKO OCBOHUTD MPEIMET.

B Xxonme neKIMOHHBIX cieayeT oOpamiare BHUMaHHE Ha KaTeropuu, (HOpMYIHpPOBKH,
PacKphIBAIOIIME COACPIKAHWE TEeX WM HWHBIX SIBICHUH M TPOIECCOB, HAYYHBIC BBIBOJBI U
IPaKTUYECKHE PEKOMEHJAMM. 3ajaBaTh MPENOJaBaTeIl0 YTOYHSIOIIME BOIPOCHL C LENbIO
YSICHEHUS TEOPETHUECKUX MOJIOKEHHUH, pa3pPEIICHHUS CIOPHBIX CUTYaIIHiA.

OOyyaromuiicsi MOXKET JIOMOJHHUTH CIIMCOK HMCIIOJIb30BAHHOHN JIMTEPaTYphl COBPEMEHHBIMU
UCTOYHHKAMH, HE MPEJICTABICHHBIMH B CIIUCKE PEKOMEHIOBAHHOM JIUTEPATYphl, U B JAalbHEHIIEM
UCIIOJIb30BAaTh COOCTBEHHBIC MOJATOTOBIICHHBIE YueOHBIC MaTepuallbl MPH HANMCAHUU KYPCOBBIX U
BBIITYCKHBIX KBATU(UKAIIMOHHBIX PadoT.

6.2. PekoMeHIaIM ¥ 110 MOATOTOBKE K MPAKTHYECKUM 3aHATHAM

OOyuaronmMcst ciaegyeT JOBOIUTH KaXIyl0 NPAKTHYECKYyI0 padoTy /0 OKOHYATEIHHOTO
pelIeHts], IeMOHCTPUPOBATh TOHUMaHHE MPOBE/ICHHBIX PACcYeTOB (aHAJIM30B, CUTYalUil), B CiIydae
3aTpyaHEHUI 00paIaThCs K MPeroaaBaTelio.

Jlnist Toro 4yToOB! MPAKTUYECKUE 3aHATHSI MPUHOCUIM MAaKCUMAJIbHYIO I0JIb3Y, HEOOX0AUMO
INIOMHUTBH, YTO YHPAXKXHCHUC KW PCIICHHUC 3aJad HNPOBOJAATCA IO PACCMOTPCHHOMY Ha JICKIHAX
MaTepHuaiy U CBS3aHbl, KaK MPaBUJIO, C JETAJIbHBIM pa300pOM OTAEIbHBIX BOIPOCOB JIEKIIHOHHOTO
kypca. Crnemyer MOAYEpKHYTh, YTO TOJNBKO IIOCIE€ YCBOCHHS JIEKIIMOHHOTO MaTepHaiga C
OTIpe/IelIEeHHOW TOYKU 3peHHUs (a UMEHHO C TOHM, C KOTOPOH OH M3JIaraeTcsl Ha JIEKIMX) OH OyneT
3aKPCILIATHCA O6y‘~IaI-OHII/IMC$I Ha MPAKTHYCCKUX 3aHATHUAX KaK B PE3YyJIbTATC O6CY)K)1€HI/I$[ 1 aHajin3a
JEKIIMOHHOTO MaTepHaia, Tak M C IMOMOIIbIO pelIeHusl TpoOJeMHbBIX cUTyalui, 3anad. [Ipu stux
ycnoBusax OOyJaromuiicss He TOJIBKO XOPOIIO YCBOUT MaTepHall, HO U HAyYUTCSI IPUMEHSTh €r0 Ha
NpPaKTUKe, a TaKXe IMOJYYUT JOMOJHUTEIbHBI CTHUMYN (M 3TO OYEHb BA)XXKHO) JUIsl aKTUBHOMU
popabOTKHU JIEKITHH.

ITo pe3ynbTaTam BBHINOJTHEHUS! paOOTHI COCTABIISETCS OTUYET, KOTOPHIH NMPH HEOOXOAUMOCTH
HYXHO COIIPOBOXKAAaTb KOMMCHTAapHUAMU, CXEMaMU, UCPTCIKAaMU U pUCYHKaAMH.

Crenyer NOMHHUTb, 4YTO BBIIOJHEHHE KaXJI0W pabOThl JOHKHO JOBOAMTHCA JO
OKOHYATEIHHOTO JIOTHYECKOTO OTBETA, KOTOPOTO TPEOYET yCIOBHE, U TI0 BO3MOXKHOCTH C BBIBOJIOM.
[Tonmy4deHHBIH OTBET cleqyeT MPOBEPUTH CIIOCOOAMH, BBITEKAIOUIMMH M3 CYIIeCTBa JaHHON 3aJlauu.
[Tone3Ho Taxke (eciM BO3MOXKHO) peliaTh HECKOIBKHMMH CIIOCOOAMH W CPAaBHUTH ITOTyYCHHBIC
pe3yibTarel. PemieHue 3agay JaHHOTO TUINA HYXXHO MPOJOJDKATH 10 MPHOOPETEHUs TBEPABIX
HAaBbIKOB B X PCIICHUMU.

6.3. PexomeHganmm 1o noAroToBKe K 3a4eTy

[ToarotoBka K 3a4eTy CHOCOOCTBYET 3aKPEIUICHUIO, YIIyOIeHHIO M OOOOIICHUIO 3HAHUM,
MOJIy4aeMBIX, B IpoIecce 00YUeHHs], a TaKKEe MPUMEHEHUIO UX K PEUICHHUIO MPaKTUYECKUX 3a/ad.
['oToBsich K 3a4eTy, OOyYarOUIMIiCs JIMKBUANPYET MMEIOIIUECS MPOOENbl B 3HAHUSX, YIIyOJser,



CHCTEMaTH3UPYET U YHOPSAOYMBAaET CBOM 3HaHMs. Ha 3auére oOydaromuiics AeMOHCTpPHUPYET TO,
YTO OH IpUoOpe B Iporecce 00y4eHHs 0 KOHKPETHON y4eOHON AUCLUILINHE.

Heo6xoanMo opueHTHpPOBATh 00YYAIOIIMXCS HA CUCTEMATHYECKYIO TIOATOTOBKY K 3aHATHSM B
TEYEHHE CEMeCTpa, YTO II03BOJIMT MCIOJIb30BaTh BpEMsS OSK3aMEHALMOHHOM CECCUU Ul
CUCTEMAaTU3alU1 3HAHHUMN.

7. OneHoYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Cemectp Koa xonTpoMpyemoi HanmeHoBanue
KOMIleTeHIMH (MJIH ee YacTH) OLIEHOYHOI0 CPeJCTBA
9 [1K-2 OTueTsl O MpakTHIeCKuM padboTtam 1-22
Bompocsr k 3auery 1-50

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUalibl, H606X0}1HMBIC AJIA TEKYIEro KOHTPOJIsA

7.2.1. Illpumep NpaKTHYECKUX PadoT

[pakTuueckas padbora Ne 1. burapHsIii kitaccudpukarop Ha noaHocBsi3HoM HC

Ienb: mocTpoeHne OMHAPHOIO KJIACCH(PHUKATOPAa C MOMOILIbIO IMOJHOCBSA3HOM HEHPOHHOMH
CETH, OIPEIEIISIOINNA TUI IUTPYCOBBIX

3agaHue.

1. YcranoBuTe Bce HEOOX0AUMbIE OMOINOTEKU M UMITIOPTUPYNUTE UX B TPOEKT

2. BpINOMHUTE CUUTBIBAHUE U TPOCMOTP Habopa TaHHBIX

3. TNonroroBere nannbie. [IpoBepbTe, 4YTO MAaHHBIA HA0Op MdaHHBIX HE COJICPKUT
NPOMYIIEHHBIX 3HAUE€HUH U BHIOPOCOB.

Y6enureck, 4TO B JaHHOM HAaO0Ope JaHHBIX, KJIacChl cOAIaHCUPOBAHbI

BeinonHuTe KOAMpPOBaHUE METOK IieNeBoro kiacca nugpamu: 1 — ato anenbcud, 0 — 310
rpeingpyt

PasbeliTe BCIo BEIOOPKY Ha 00YUAIOIIyI0 U TECTOBYIO.

BeinonHuTe cTaHIapTU3ALNIO

4. 3anaiiTe MOJeNb MOJHOCBA3HON HEHPOHHOM CETH ¢ UCIOJIb30BaHuEM (peliMBopka Keras

B kauecTBe MOz€ENM MpeaIaraeTcsi UCIOJIb30BaTh MOJIEIb C TPEMS IOJTHOCBA3HBIMU CIOSMH.
[lepoMy cioro aoKHA TepenaBaTbesi (GopMa BXOAHBIX JaHHBIX. Mcmonb3ylTe ¢yHKIUU
aKTUBAIMK JUIsI EpBOro M BTOporo cios relu. MyHKIUS aKTUBAIMM BBIXOHOTO CJIOS JOJDKHA
BO3BpAIlaTh BEPOATHOCTh MPUHAAIEKHOCTH 3K3EMIUISIpa 1EJIEBOMY KJIAcCy.

Hactpoiite mponecc obydenus. 3amaiite onTuMuzatop W (QyHKIU(-U) TOTEPb, KOTOPHIE
JTOJI’KHBI UCTIOJIb30BAThCSI MOJIEIIBIO, @ TAKXKE BCE METPUKU JJI1 MOHUTOPUHTA BO BpeMsi 00yUueHus

5. Bemmonuute o0yuenue moaenu Ha 20 snoxax, 20 nmpoiueHToB o0yyaromieil BIOOpku Oyner
MCIIOJIb30BAHO ISl OLIEHKH MOJIEH, BO BpeMsl 00ydeHus, pazmep nakera 32.

ITocTpoiiTe npenckazanus U Bu3yanusupyite ux. Iloctpoiite M rpaduk a1 BU3yalu3aluu
M3MEHEHHUS OLIEHKH MOJIeNIM Ha Pa3HbIX dM0XaX.

IIpakTtuyeckas pabora Ne 2. MHOrokIaccoBblil KinaccupukaTop Ha nonHocsszHoi HC

Hens: Pa3paborath u 00y4uTh MHOTOKJIACCOBBIM  KIACCU(PUKATOP C  IOMOIIBIO
MIOJTHOCBSI3HOM HelpoHHO# cetn (MLP) anst pacno3HaBaHus pyKONHMCHBIX HU(p U3 HabOpa JaHHBIX
MNIST.

3amanue.




1. YcraHoBka OMOIMOTEK U UMIIOPT:

YcranoBute Bce HeoOxoaumbie onbmuoTeku: tensorflow (wmm keras), numpy, matplotlib,
sklearn.

Nmmoptupyiite ux B npoekT: tensorflow.keras.models, tensorflow.keras.layers,
sklearn.model_selection, sklearn.preprocessing, numpy, matplotlib.pyplot.

2. 3arpy3ka u 0030p nanabpix MNIST:

3arpy3ure Habop JTAHHBIX MNIST, UCIIOJIb3YsI BCTPOEHHBIE byHKIIN
keras.datasets.mnist.load_data().

[IpocMoTpuTE pa3sMEpPHOCTH 3arpy’KEHHBIX IAHHBIX (KOJMYECTBO HM300pa)XEHUH, pa3zMepbl
HU300paKCHHM ).

BusyanuzupyiiTe HECKOJIBKO MPUMEPOB H300paKEHHWH PYKOMHCHBIX LU(PpP BMECTE C UX
HUCTUHHBIMU METKaMHU.

3. IloaroroBka AaHHBIX:

[IpoBepka Ha mpornycku u BeiOpocsl: Habop MNIST 00bIuHO HE COAEPIKHUT MPOIYIIEHHBIX
3HaueHui. Ybeaurech B 3TOM. BbIOpOCHl B KOHTEKCTE M300pa)K€HUI MajOBEPOSTHBI, HO MOYHO
MIPOBEPUTH, YTO 3HAYCHHUSI MUKCENIeH HAXOASTCS B JJOMYCTUMOM JHAaIa3oHe.

CoOanancupoBanHocth kiaccoB: HabGop MNIST xopomio cOamaHcupoBaH 1O Kiaccam
(xaxxnmas uudpa mnpeacTraBieHa MPUMEPHO OJMHAKOBBIM KOJIMYECTBOM MPUMEPOB). YOeautech B
3TOM, IOCYUTAB KOJUYECTBO IPUMEPOB JUIS KXK10M LIU(PPHL.

KomupoBanue wmerok: Wcrunnbie wetku (0-9) yke SBISIOTCS 4UCHOBbIMH. Jliis
MHOTOKJIACCOBOW KJIaCCU()MKAIMK C MOMOIIBIO TOJHOCBSA3HOW CETH, UCIONB3YIOUICH ()YHKIIHIO
akTuBanuu softmax B BbIxogHOM cioe, one-hot encoding (mpsiMoe KOIWPOBAHME) SIBISETCS
npeanovYTuTeNbHeIM. [IpeoOpasyiite meTku B ¢gopmar one-hot, rae, Hanpumep, mudpa '3' Oyzer
npencrasiena kak [0, 0,0, 1,0, 0, 0, 0, 0, 0].

Hopmanmszamus nwukceneid: [IpeoOpasyiiTe 3HaueHUs THKCENeH W300paxkeHHid (KOTOpBIC
00bIYHO HaxonaTcs B Auamasone 0-255) B nuanazoH [0, 1] umu [-1, 1], pazaenus Ha 255.0.

N3menenune ¢opmbl nanueix: [lnockue (flatten) nzobpaxkenus MNIST (28x28 nukceneil) B
OJIHOMEpHBIH BekTop (784 anmeMeHTa).

Paznenenne Ha BbIOOpKM: Paznmenutre Bech HaOOp JaHHBIX Ha oOydaromiyro (train) u
TecToBYyIO (test) BoiOOpku. B G6onbmmacTBe cimyyaeB MNIST yske mocraBnsieTcs pas3zieneHHbIM, HO
yOenuTech, YTO y Bac €CTh OTAENbHbIN HA0Op A1 (PMHATBHON OLIEHKH.

4. TloctpoeHue MoIeH MOTHOCBA3HON HelipoHHoM cetn (MLP):

Ucnone3yiite GppeliMBopk Keras 11s1 co3taHust MOJIENH.

Co3paiite Mozens Tuna Sequential.

Jlob6aBbTe BxoaHO#M cioit: InputLayer unm Dense ciiol, ykazeiatomuii input_shape=(784,).

Jlo6aBbTe Kak MHUHUMYM JBa CKpBITBIX MOJHOCBsA3HBIX (Dense) cnosa. Mcmonb3yiite
(GYHKIMIO aKTUBaLUU relu A1 CKPBITHIX CIIOEB.

Jlo6aBbTe BBIXOJTHOU cioil: Dense ciolf ¢ KOTUYECTBOM HEHPOHOB, paBHBIM KOJIWYECTBY
kiaccoB (10 g MNIST). Ucnionp3yitTe GyHKIMIO akTUBaMKM softmax, koTopas OyneT BbIaBaTh
BEPOATHOCTH NPUHAIEKHOCTH K Kaxkaomy u3 10 kimaccos.

Hacrpoiika mporecca o0yueHus:

- Onrtumuszarop: Mcnonsayiite Adam nimm SGD.
- Oynkius notepb: s MHOTOKIIacCOBOM Kiaccudukanuu ¢ one-hot encoded
METKaMM UCTOJb3yiTe categorical crossentropy.
- Mertpuku: 3anaiite METpUKY accuracy AJis MOHUTOPHHTA BO BpeMsi 00y4eHUs.
5. ObOyuenue Monemnu:
O6yunte mozaenb Ha 20-30 smoxax.
YcranoBure pa3mep nakera (batch size) paBubiM 32 unu 64.
Ucnonsayiite 20% oOyuatomei BEIOOpKH iis Banuaanuu (mapametp validation_split).
CoxpaHuTe UCTOPHIO 00ydeHUs (Pe3yIbTAThI TOX).
6. OreHKa U BU3yaIu3alus:
Crenaiite mpecka3aHus Ha TECTOBOI BEIOOpKe.



[Toctpoiite  rpadmk  u3MEeHEHHUs TouyHOoCcTH (accuracy) W QYHKIMH  TOTEPh
(categorical crossentropy) Ha oOyu4aromiel 1 BaTUJAIMOHHON BHIOOPKAX IO ATIOXaM.

BusyanusupyiiTe HECKOJIBKO NpEACKa3aHHBIX HM300paXEHUH W3 TECTOBOW BBIOOPKH,
MOKa3bIBasi HCXOTHOE N300pKEHHUE, HCTUHHYIO METKY U MPEJICKa3aHHYI0 METKY.

Onenute 0011yI0 TOYHOCTh MOJIEH HAa TECTOBOM BBIOOPKE.

[pakTudeckas pabora Ne 3. MHOTOKIacCOBBIN Kiaccupukarop Ha cBeprounoid HC

Lenb: PazpaboTtath U 00y4HUTh MHOTOKJIACCOBBIM KilaccH(PUKATOp Ha OCHOBE CBEPTOYHOU
Heiiponnoii cetn (CNN) 111 pacnio3HaBaHuUsI pyKONUCHBIX LGP nu3 Habopa nanasix MNIST.

3amanue:

1. YcraHoBka OMOIHOTEK M UMIIOPT:

VYcranoBute Bce HeoOxomumble OmOmmoreku: tensorflow (mmm keras), numpy, matplotlib,
sklearn.

Nmnoprupyiite ux B  mpoekt: tensorflow.keras.models, tensorflow.keras.layers,
sklearn.model_selection, sklearn.preprocessing, numpy, matplotlib.pyplot.

2. 3arpyska u 0630p ganabix MNIST:

3arpysute  Habop  maHHbix ~ MNIST,  wucnons3ys  BCTpoeHHBIE  (YHKIUH

keras.datasets.mnist.load_data().

[TpocMmoTpuTE pa3MepHOCTh 3aTPYKEHHBIX JaHHBIX.

BusyanusupyiiTe HECKOJIBKO MPUMEPOB H300paKEHUH PYKOMHUCHBIX IHUPp BMECTEe C HX
WUCTHUHHBIMU METKaMHU.

3. IloaroroBka JaHHBIX:

[TpoBepka Ha MPOITYCKH U BEIOPOCH: AHATIOTHYHO padore No2.

COanaHcupOBaHHOCTH KJ1acCOB: AHANIOTUYHO padboTe Ne2.

KomupoBanue wmerok: Ilpumenure one-hot encoding x merkam meneBoro kiacca (10
Kiaccos, 0-9).

Hopmanuzanus nukceneii: [IpeoGpasyiite 3HaueHus nukcenei B auanaso [0, 1].

N3menenne ¢opmbl naHHBIX: [l CBEpTOYHBIX CETEl JaHHBbIE IOJKHBI UMETh (opMmy,
COOTBETCTBYIOIYIO KaHajaMm uzoOpaxkeHus. Jns MNIST sto Oyaer (koimyecTBO M300pa)kKeHUIH,
BBICOTA, IIMPUHA, KOIUUYECTBO KaHajoB). [lns uepHo-0enoro nzobpaxkenuss MNIST ato (N, 28, 28,
1).

Paznenenne Ha BbIOOpkM: Pasnenure Bech HaOop AaHHBIX Ha oOydarouryro (train) u
TECTOBYIO (test) BEIOOpKH.
4. TlocTpoeHue MozaenH cBepTouHoi HeliporHOi cetn (CNN):
Ucnone3yiite ppeliMmBopk Keras 111 cozaHust MOJENH.
Co3paiite Mozens Tuna Sequential.
Cseprounsle ciou: JlobaBbTe Kak MUHUMYM JiBa Os0ka ceepTku (Conv2D) ¢ mocneayromum
cioem nynunra (MaxPooling2D).
Conv2D: Bribepute koiandecTBo GuUiabTpoB (Harpumep, 32, 64) u pazmep sapa (Harmpumep,
(3,3)). Ucnonp3yiiTe GyHKIUIO aKTUBALIUU relu.
MaxPooling2D: Ncnonp3yiiTe pa3mep OKHaA IMyJIuHTa (Harpumep, (2,2)).
Cnoii crnaxuBanus (Flatten): Ilocne cBepTounbix OnokoB moOaBbTe cioi Flatten mms
npeoOpa30BaHus IBYMEPHBIX KapT MPU3HAKOB B OJTHOMEPHEII BEKTOD.
[TonmHocBs3HbIe cron: J[00aBbTe OIMH MM J1Ba MOJHOCBA3HBIX (Dense) cios ¢ GpyHKIuei
akTuBanuu relu.
Breixognoii cnoii: Jlo6aBeTe BbIXOAHONW Dense cmoit ¢ 10 Heiiponamu u QyHKUIMEH
akTHUBauMu softmax.
Hacrpoiika nporiecca o0ydeHus:
- OnTtumuszartop: Ucnons3yiite Adam.
- Oynkius noteps: categorical_crossentropy.
- Mertpuku: accuracy.
5. ObOyuenue Monemnu:



OOyunte monmens Ha 20-30 smoxax.

Ycranosute pasmep nakera (batch size) papabim 32 wim 64.

Hcnonp3yiite 20% oOyuarorielt BBIOOPKH /17151 BaJTUIAIUH.

CoxpaHuTe UCTOPUIO OOYUEHHUS.

6. OneHka 1 BU3yalnu3aLus:

CrenaiiTe mpencKka3aHusi HA TECTOBOM BBIOOPKE.

[Toctpoiite  rpadmk  u3MEeHEHHMs ToyHOCTH (accuracy) W QYHKIMH  OTEPh
(categorical_crossentropy) Ha oOyuaroIeil 1 BaTHIAIIMOHHON BBIOOPKAX IO AMOXaM.

Busyanu3upyiTe HECKOIBKO TPEIACKA3aHHBIX W300paXCHUN U3 TECTOBOH BBIOOPKH,
MOKa3bIBask UICXOAHOE U300pakeHne, HICTUHHYIO METKY U IIPEICKa3aHHYIO METKY.

Onenute OOIIYI0 TOYHOCTH MOJICIM Ha TECTOBON BBIOOPKE M CpPaBHUTE €€ C TOYHOCTHIO,
JTOCTUTHYTOM B pabote No2 (MLP).

[Ipaktuueckas padora Ne 4. IIpenBapurtenbHblii aHanu3 AaHHBIX. Perpeccus, accomuanus,
aHomanuu ¥ Buszyanusauus. Ha npumepe naracera Turanuk

Lenb: BeimonHUT IpeiBapUTENbHBIN aHAIN3 JaHHBIX

3anaHue.

Hatacet "TutaHuk" coaepKuT uHMOPMAIUIO O Maccaxkupax Kopadss "Turanuk", BKIrOYas
uX nemMorpaduveckue JaHHbIe, KJI1acc OMIeTa, BO3pacT, MO, KOJIMYECTBO POJICTBEHHUKOB HA OOPTY
U (aKT BBDKUBAHMUSL.

HocrymHocTh B Oubnmmoteke Seaborn (sns.load dataset('titanic'))

Onenutb 00BEM W KadyecTBO JaHHBIX (HOMEHKIATypa, THIN JaHHBIX, MPOMYIICHHbIE
3Hau€HUs, BBIOPOCHI, N30BITOYHOCTH).

[Ipaktuueckas pabora No 5. HccnenoBanue BiMSHUS KauecTBa jJaTaceTa Ha padoTy
OuHapHOTro Ki1accudukaropa
ensb: MccnenoBath BIUSHUE KaueCcTBA JaHHBIX HA Pe3yJabTaT pabOThl HEHPOHHOH ceTH
3ananue.
1. BHectn uckaxxeHus B naraceT TUTaHHK.
IIponymieHHble 3HaUEHUS:
Br16pocsl (AHOMabHbIE 3HAYEHHUS):
Hy6nukatsl (IToBTOpsOMMEcs 3anucu):
HexoHncucreHTHOCTH
Ilepen BHECEHHEM MCKaKEHUI HEOOXOAMMO COXPAHUTh KOMMIO UCXOJHOIO JaTaceTa, YToObl
MO>KHO OBUIO CPaBHUTH PE3Y/IbTAThl aHAJN3Aa J0 U MOCJIE€ BHECEHUS NCKAKEHUH.
Ilenb cocTOUT HE B TOM, YTOOBI MOJHOCTHIO MUCIIOPTUTH J1aTaceT, a B TOM, YTOObI BHECTU
peaIMCTUYHbIE NCKAXKEHMSI, KOTOPbIE MOTYT BCTPEYAThCsl B PEAIbHBIX JTaHHBIX.

2. Ananm3 kadectBa naHHBIX: Hamummre Python-kox, KOTOpBIA BBISBISET M MOJCUYUTHIBAET
CIeayroIIue mpoOJieMbl B 1aTaceTe (0 U OCIie BHECEHHS HCKaKEHUH ):
KonnuecTBo npomnyiieHHbIX 3HaY€HUI B KaXJI0M CTOJIOIE.
KonnyectBo BbiOpocoB B ctonOue fare (ompenenute mopor BbIOpoca, HampUMeEp, C
nomoinbio Metona IQR).
KomnmaecTBo BEIOpOCOB B cToOIE age (3HaueHus oombiie §0).
KonnuectBo ny0amkaTos.
KonnyecTBO HEKOHCUCTEHTHBIX 3amuceil "BO3pacT - BbLKUBaHUE" .
3. Busyanmzarus 1aHHBIX:
[Toctpoiite ructorpaMmy mis croibia age (C y4eToM MPOMYIICHHBIX 3HAYCHHH H
BBIOPOCOB).
[Toctpoiite cTonmbuaTyro nuarpamMmmy st crosnbua embarked (¢ yueTom mpomymieHHBIX
3HAYCHHM ).
Hcnons3yiite boxplot 1 Bu3yanuzaum BEIOPOCOB B cTomoLe fare.



4. AHanu3 KaTeropuajJbHbIX IPU3HAKOB!

[Toctpoiite cronmbuaryio AuarpaMMmy s CTOJOIA seX ¢ pazielieHueM Mo survived
(moKa3bIBaeT 3aBUCMMOCTH BEDKHBAEMOCTH OT T10JIA).

[TocTpoiite cTombyaryro auarpammy st cronbma pclass ¢ pasgenenuem mo survived
(moka3bIBaeT 3aBUCMMOCTh BEDKMBAEMOCTH OT KJlacca OuiieTa).

5. ®opmynupoBka 3agaun MO:

Omnpexpenut 3aady MalIMHHOTO O0YYEHUS, KOTOPYIO MOXHO PEIIUTh C UCIIOIb30BaHUEM
9TOro JaTaceTa JI0 BHECEHMs] HMCKa)XeHUU (Hampumep, Mpejacka3aHue BBDKMBAHHS Ha OCHOBE
MIPU3HAKOB MacCaXXUpa).

VYka3atb 1eneByro nepeMeHnyo (survived).

[IpeuiokuTh METPUKY OIICHKH, HOIXOMAAILIYI0 JJs BBHIOpaHHOH 3amaum (Hampumep,
accuracy, precision, recall, F1-score).

6. CrnpoektupoBaTh U 00y4HTh HelipoceTb (0 A MpeacKa3aHUsl BBDKUBAHMS IAaCCaXKUPa
Tutanuka Ha 6a3e UCXOAHOTO JaTacera.

CrpoexktupoBaTb M O0yuuTh HeHMpoceTb 1 ayid mpencka3aHUs BbDKHMBAHMS MaccaXupa
Tutanuka Ha 6a3e UCKAKEHHOTO JaTaceTa.

PeanuzoBate paboTy ¢ HEHpOCETAMH B JMAJOTOBOM PEXHME — I0JH30BaTElIb BBOJUT
JaHHBIE TacCaKUpa U MOIy4YaeT OTBET, Hanpumep, Takoil: Helipocets 0 — BbimibLl, Heiipocets 1 -
YTOHYI

[Ipoananu3upoBath Iporecc U KauecTBO 00ydeHue Heripocereit 0 u 1

[IpoBecTr 5 BBIYMCIUTENBHBIX 3KCIIEPUMEHTOB B IEHTPE U C MPENEIbHBIMA 3HAYCHUSIMHU
YHCIOBBIX (BO3pacT) WJIM KBa3MUYUCIOBBIX (kjmacc Ounera 1,2,3) mapaMeTpoB MO KaXAOMY
U3MEPEHUI0. B KaX/I0M BBIYHMCIMTENBHO IKCIEPHUMEHTE BBIOMPATh M MOMJIEPKUBATH TOCTOSHHBIM
HOBOE COUYETaHHE HEYHCIIOBBIX TapaMeTpoB (TI0J, MOPT MOCAJKH U T.I1.)

ITpakTuyeckas pabora Ne 6. AHaIU3 IPOU3BOIBHOIO TAOJIMYHOTO JlaTaceTa

ens: Ananu3 kauecTBa JaHHBIX U BHECEHUE UCKAXXEHUW B MPOU3BOJILHBIN 1aTaceT

3ananue.

1. Ha pecypce Kaggle (wim apyrom) BBIOJTHUTH MOWCK JaTaceTa JuIsl 3ajad OMHApHOUM
KJaccupUKalUU 0 TaOIUYHBIM Mpu3HakaMm. CoracoBaTh HalIEHHBIN JaTaceT C Mpeno/iaBaTeaeM.

[Ipumeps! nataceToB

Heart Disease UCI (wim apyrue Bapuainuu 3Toro naraceta): JlaHHble O cCepJeuHBIX
3a0oneBanusax. I[lpusnaku: Bo3pact, mos, KpoBsiHOE JaBJi€HHE, YPOBEHb XOJIECTEPUHA, PE3YIbTaThl
OKT', nanunume crenokapauu. 3agada: [Ipenckasars Hanuuue cepaedanoro 3adoneBanus (0 wm 1).

Breast Cancer Wisconsin (Diagnostic) Data Set: XapakTepuCTHKH OIyXOJield MOJIOYHOM
xene3pl. [IpusHaku: Pasnuunble mapameTpsl KieTok (pasmep, ¢opma, TEKCTypa, TIIIaaKOCTb,
KOMIIAKTHOCTb, CHMMETpUs, (hpakTaibHas pa3MepHOCTh). 3aaaya: KinaccupuuupoBaTh OMyXoJib Kak
3I0KadecTBeHHYI0 (malignant) unu goopokadectBeHnyto (benign).

Credit Card Fraud Detection: Tpan3akuuu 10 KpeAMTHBIM Kaptam. [Ipu3HaKH:
AHoHuMu3upoBaHHble npusHaku (V1-V28), BpeMs TpaH3aklIuu, CyMMa TpaH3akIUH. 3ajgaya:
Onpenenuts, BISETCS JIM TpaH3aKus MoleHHHYeckoi (0 unu 1).

Diabetes Dataset (Pima Indians Diabetes Database): /laHHbIe 0 XEHIIMHAX W3 IJIEMEHU
[luma u wHamuuue y Hux nuabdera. [lpusnaku: KommdectBo OepeMEeHHOCTEH, KOHIIEHTpaIUs
TJIFOKO3BI B IIJIa3Me€, KPOBSIHOE AABJIEHUE, TOJIIIMHA KOXKHOM CKJIaJKH TPUIIETICA, YPOBEHb UHCYIIHMHA,
MHJEKC Macchl Tela, reHeanornueckas GyHkuus quadera, Bospact. 3agayda: [Ipeackasath, eCTh i y
keHuHb 1uadet (0 umu 1).

2. Jlatp oOmiee omucaHuWe aaTaceTa — KaKWe JIaHHBIE COJICPKHUT, KaK MOXET OBITh
WCTIONIb30BaH JJIsi OMHAPHOW KJIacCU(UKAIIHH.

3. IIpoBecTn aHAINU3 JaHHBIX

BriBenuTe nepBbie HeCKoIbKO cTpok nartaceta (head()).

BriBenure obmryro wmHpopmanuio o gartacete (info()), 4TOOBI y3HATHh THUIIBI JTaHHBIX W
KOJINYECTBO HEHYJIEBBIX 3HAYCHUH B Ka)KJJOM CTOJIOIIE.




Onucarh Ka4eCTBO JIAHHBIX — MPOIYIIEHHBIC 3HAUCHUS, TYOTUPYIONINE CTONOIBI U T.1.

Hcnonw3ys describe() BbIBECTHM CTAaTUCTUYECKHE IIOKA3aTeNM Il YUCIIOBBIX CTOJIOIIOB
natadpeiiMa.

[TpoBecTn aHaTU3 KayeCcTBA YUCIOBBIX JTAHHBIX.

4. ChopmynupoBath 00ITHE BHIBOIBI

[IpakTuueckas pabora Ne 7. MccnenoBanue U BU3yaIHM3alys MPOU3BOIBLHOTO TAOJIMIHOTO
JaTacera

Lenb: UccnenoBanue n BU3yanu3anus 3aBUCUMOCTEN MPOU3BOJIBHOIO JlaTaceTa

3amanue.

Hcnonp3oBatk garacet paboThl 6

1. CopmynupoBaTh 1 060CHOBATH HE MEHEE 5 TUIIOTE3 OTHOCUTENBHO JAHHBIX J1aTaceTa

2. HccnenmoaTh jgaraceT Ha MpPEAMET MOATBEPKACHUS WM OMPOBEPIKCHUS THUIIOTE3.
Pe3ynbrarhl npeAcTaBUTh B BUJIE TEKCTOBOT'O OMKUCAHUS, AUArpaMM U IrpaduKoB.

3. Hanucarsp 3aximoyeHue

[Tpumep nis natacera Tutanuka (pparMeHT)

1. I'mnoressl

I'umotesa 1: bonee Boicokuit kinace karoThl (Pclass) yBenuunBaeT BepOITHOCTh BBKUBAHUSI.

I'umote3a 2: JKeHIMHBI BBDKUBAIH Yallle, YeM MY)KUHHBI.

l'umote3a 3: Ilaccaxkupsl ¢ OOJIBIIUM KOJIWYECTBOM POACTBEHHHKOB Ha OOpPTy HUMENU
MEHBIIIC IAaHCOB HA BHDKUBAHHUE.

I'umotesa 4: Monojble maccaxxupsl (IETH) BEDKUBAIIN Yallle, YeM OKHUIIbIE.

I'mmore3a 5: bomee Beicokas meHa Ownera (Fare) koppemmpyer ¢ 0Oojiee BBICOKOU
BEPOATHOCTHIO BEIKMBAHUS.

I'umotesa 6: [Topt mocaaku BIUSET HA BEPOSITHOCTh BBDKUBAHUS

2. UccnenoBanue nataceta U mpoBepKa TUMOTeE3
Hcnonw3ytorcs 6ubanorexku Pandas, Matplotlib u Seaborn.

IIpoBepka runores:
['nnoresa 1: bonee Bricokmii kiace karoThl (Pclass) yBennunBaeT BEpOSITHOCTb BEIKUBAHMUSL.

Mbl BUIMM, YTO BBDKHBAEMOCTh 3HAUMTEIBHO BBIIIE JISI MACCAXXUPOB 1-ro kjacca 1o
CpPaBHEHHUIO CO 2-M U 3-M KJlaccaMUu. DTO TMOATBEPKIAET TUIIOTE3Y.
['unotesa 2: JKeHIIMHBI BBDKUBAIH Yallle, YeM MY>KUHHBL.

JKeHIMHBI BBDKUBAIM 3HAYUTENBHO 4Yalle, YeM MYXKXYHHBI. OJTO TaKXe MOJITBEPKIAeT
TUIIOTE3Y.

['umotesa 3: [Taccaxupbl ¢ OONBIIUM KOTUIECTBOM POJCTBEHHHKOB Ha OOPTY MMENIN MEHBIIIE
IIIAHCOB Ha BDKUBAHUE.

['padux moka3wIBaeT, YTO BHDKMBAEMOCTh CHauaja YBEJIIMYMBAETCS C POCTOM pa3Mepa CEMbU
(o ompeneneHHOr0O MOMEHTA), a 3aTeM CHI)KAeTCs JUIsl oueHb Oonpimmx cemeil. Takum obpazom,
TUTIOTE3a O TOM, YTO TOJBKO OOJBIINE CEMbH MMEIOT MEHBINYIO BEDKHBAEMOCTh, HE COBCEM BEpHA.
Cpennue 1o pazMepy ceMbu (2-4 yenoBeka) UMeNn OOJIbIIE IIAHCOB HA BBDKUBAHUE.

3akinro4eHne

Ha ocHoBe amammsa maracera Titanic, HECKOJIBKO THUIOTE3 ObUIM TOATBEPKICHBI. B
YaCTHOCTH, YCTaHOBJIEHO, 4YTO Oosiee BBICOKHI Kiacc KaroThl (Pclass) 3HauuMTeNbHO yBEIWYMBAI
IIaHCHI Ha BbDKMBaHHE. JKEHIIMHBI BBDKUBAIN 3HAYUTEIBHO Yallle, YeM MY>KUYUHBI, YTO, BEPOSTHO,
CBSI3aHO C TIPUOPUTETHOW HBakyarueil. MoJojple MaccaXupbl TaKKe MMETH HECKOJIBKO Ooiee
BBICOKYIO BBDKHBaeMOCTb. CyIIeCTBYeT KOppPEJALMs MEXIy LIEHOW Ouiera W BBDKHBAEMOCTBIO,
yKa3bIBaIOIasi Ha TO, YyTO Oosiee OoraThle MaccaXUpbl UMETH OOJbIle IAHCOB BBDKHTH. Pazmep



CCMbH TAaKXXC BJIMAJI Ha BBDKUBACMOCTb, HO HC TaK MPOCTO, KaK MNPCAIOIarajloCb M3HAYaAJIbHO.
Haccamﬂpm ¢ HEeOOJIBIIUMH U CpEAHUMHU CEMbSIMU HMECIIN OoJibllle IIAHCOB Ha BbBIDKMBAaHUEC, YEM
OIWMHOKHC WK TMAaCCAXKUPBI H3 OYCHb OOJIBIIIMX CEMEIA. HOpT HoCaaKn TaKXKXE BJIMAI Ha
BBIDKMBAa€MOCTb.

[IpakTuueckas padora Ne 8. [Ipumenenue OuHapHOro KiaccuukaTopa K MPOU3BOIBHOMY
Ta0JIMYHOMY J1aTaceTy

Henb: Mcnonp30BaTh OMHAPHBIN Ki1acCU(DUKATOP AJI TPOBEPKU THIIOTES

3anaHue.

[TpoBepuTh rUMOTE36! PAOOTHI 7 C UCIIOJIB30BAHUEM HEHPOHHBIX CETEH.

[IpakTryeckas padorta Ne 9. AHanu3 aHTIIMICKOTO TEKCTa

Ilenp: BeIMOTHUTH HadadbHYIO OOpa0OTKY aHTJIMWCKOTO TEKCTa ¢ Hcroyib3oBanuem NLP
MHCTPYMEHTOB

3amanue.

0. Haiftu u 3akpenuth 3a co00il Kakyro-TubOO KHUTY B TeKcToBOM ¢aitne. Knura momkHa
OBITH M Ha PYCCKOM M Ha aHTJIMHCKOM SI3bIKaX.

1. 3arpy3uTh aHITIMHCKYIO KHUTY

2. BBIMOTHUTH MTO/ICUET CJIOB

3. BBINOIHUTH OJICYET YACTOTHI BCTPEYAEMOCTH CJIOB, BBIBECTH IepBbie 10

4. Ucnonw3oBate NLTK st TOKeHU3aMU M yJald€HUS CTOM-CJIOB. BBIMOTHUTH mojacueT
4acTOThI BCTPEUYAEMOCTH CJIOB, BbIBECTH nepBble 10. CpaBHUTH pe3ynbTar ¢ 1.3

5. DBBbINOTHUTH JEMMATU3ALMIO. BBITOTHUTE MOACYET YacTOThl BCTPEYAEMOCTH CJIOB,
BbIBeCTH IepBble 10. CpaBHUTH pe3ynbTat ¢ 1.3 u 4

6. BBIoTHUTE aHAIM3 TOHAJIBHOCTU U HAPUCOBAaTh 00JIaKO CJIOB

[pakTudeckas padora Ne 10. AHayM3 pyccKOro TeKCTa

Ienb: BpIMOMHUTH HayadbHYI0 OOpPabOTKY PYCCKOIO TEKCTa ¢ HcHojib3oBaHueM NLP
MHCTPYMEHTOB

3anaHue.

0. Mcrionp30BaTh KHATY Ha PYCCKOM sI3bIKE C paboThI 9.

1. 3arpy3uTh pyccKyro KHUTY

2. BBITIOIHUTE IIOACUYET CIIOB

3. BBINOIHUTB MOACYET YaCTOTHI BCTPEYAEMOCTH CJIOB, BBIBECTH NepBbIe 10

4. Ucnons3oBats NLTK st TOKeHU3aMK M yJaJI€HHUSI CTOM-CJIOB. BBIMOTHUTH mojaCUET
4aCcTOTBI BCTPEUAEMOCTH CJIOB, BbIBECTH IepBble 10. CpaBHUTH pe3ynbTar ¢ 1.3

S. BBINONHUTE JIEeMMAaTH3alMI0. BBINOIHUTE IMOJACYET YaCTOTHI BCTPEYAEMOCTH CIIOB,
BbIBeCTH niepBble 10. CpaBHUTH pe3ynbTar ¢ 1.3 u 4

6. HapucoBath 001axo cioB

[Ipaktrueckas padorta Ne 11. AHanu3 TOHATLHOCTH PYCCKOTO TEKCTa

Ilenb: BeInonHUTE aHANNU3 TOHAIBHOCTH PYCCKOIO TEKCTA

3anaHue.

0. Mcnonb30BaTh KHUTY Ha pyCCKOM s3bIKe ¢ paboTsl 10.

1. 3arpy3uTh pyCcCKyrO KHUTY

2. AHanu3 TOHaJIBHOCTH NMEPBBIX 12 MPEIokKEHUH ¢ BBIBOJIOM pe3yibTaTa

3. BbINOTHUTH aHAaU3 TOHAJILHOCTH BCErO TEKCTa C BHIBOJIOM CYMMapHOIO MTPOLIEHTA

[pakTuueckass pabdora Ne 12. Knmaccudukanus NpeaiokeHUH ¢ MOMOIIBI0 CBEPTOYHOM
HEWpOCEeTH

ens: Paspabotars 1 00yunTh cBepTOUHYIO HelpoHHYIO ceTh (CNN) mist kimaccuduxanuu
TEKCTOBBIX MPEIOKEHHI 110 KX CEMAHTHUYECKON MPUHAIICKHOCTH K PA3INIHBIM KaTErOPHUSIM




3amanue.
1. YcranoBka OMOIHOTEK ¥ KUMIIOPT:

YcranoBute HeoOxoaumeie 6ubmnorTexku: tensorflow (mnmm keras), numpy, pandas, nltk
(wim gensim, spacy it mpenoopadoTku Tekcta), sklearn.

WNmnoprupyiite ux: tensorflow.keras.models, tensorflow.keras.layers,
tensorflow.keras.preprocessing.text, tensorflow.keras.preprocessing.sequence, numpy, pandas, nltk,
sklearn.model_selection, sklearn.preprocessing.

2. 3arpy3ka u 0030p Habopa JTaHHBIX:

Breibepute moaxonsmmii Ha0Op JAHHBIX IS KJIACCU(UKAMHU  MPEITIOKEHUN
(manpumep, IMDB dataset mins ananu3a TtoHampHOCTH, 20 Newsgroups s TeMaTHYeCKOU
KJIaCCU(UKALIUH, WX APYTO JATACET C COOTBETCTBYIOIIUMU METKAMU ).

3arpy3ute gaHHbie (Harpumep, u3 CSV daiina ¢ moMoripio pandas).

W3yuute CTPYKTYpy AAHHBIX: TEKCTHI MPEJIOKEHUH M MX COOTBETCTBYIOIINE METKHU
KJIACCOB.

3. IIpenoOpaboTka TeKcTa:

Toxenusanus: Paz0eiiTe kaxkoe npeanoKeHue Ha OTAeIbHbIE CI0Ba (TOKEHBI).

OuncTka Tekcra: YJauuTe 3HAKH TMPENUHAHHSA, CIICHUAIbHBIE CHMBOJIBI, MPHUBEIUTE
TEKCT K HUKHEMY PETUCTpY.

VY nanenue cron-cioB: Y IadUTe 4acTO BCTPEUAIOIIMECS CIIOBA, HE HECYLIUE 3HAUUMOTO
cMmebIcia (Hampumep, "the", "a", "is").

Jlemmaruzanus/Cremmunr: [IpuBeaute cioBa k ux 6a30Boi Gopme.

Cosznanue cnoBaps: Co3naiiTe clioBaph BCEX YHUKAIBHBIX CIOB B KOpIyCe, IPUCBOUB
Ka)X/IOMY CJIOBY YHUKAJIbHBIH LEITOUYHNCICHHBIA HHIIEKC.

[IpeoOpa3zoBanue TekcTa B mocieaoBareabHocTu: [IpeoOpa3yiite kaxmoe mpeaaoKeHue
B TIOCJIEJIOBATEIHOCTD IEJTIOYNCIICHHBIX HH/IEKCOB CJIOB.

[Magnuur (Padding): Y6eautech, 4To BCe MOCIEAOBATEIHHOCTH HWMEIOT OJUHAKOBYIO
JUTMHY, OTIONHSST OoJjiee KOPOTKME TMocieaoBaresibHOCTH HymsiMu (padding) unm obpesast Oosee
JuinHHBIE. OIpeaenuTe MaKCUMalIbHYIO JUTMHY TOCIEeI0BATEIbHOCTH.

4. IloctpoeHne CBEPTOUHON HEHPOHHON CETH ISl TEKCTa:

Hcnons3yiite dppeiimBopk Keras i1t cozganus moaenu.

Co3zmaiite moaens Tuma Sequential.

Cnoit Embedding: JIo6aBbTe Embedding cnoii. On Gyner oToOpaxarh HeJI0YHCICHHbIE
MHJEKCHl CIIOB B IUIOTHBIE BEKTOpbI (3MOenauHru). Ykaxute input dim (pasmep cioBaps),
output_dim (pazmepHocTh 3MOeqaunra, Hanpumep, 100-300) u input_length (MakcumanpHas JyiMHA
MOCJIEA0BATEIBHOCTH).

Ceeprounsie crmou (ConvlD): JloGaBbTe oaMH wiau Heckoibko cioeB ConvlD. Onu
paboTatoT aHanoruuHo 2D cBepTkaM, HO AJisi OTHOMEPHBIX JIaHHBIX (TekcTa). Mcnonb3yiiTe pa3Hbie
pasmepsl saep (filters) nist 3axBaTa n-rpamm paszHoW ATUHBI (HapuMep, 2-TpaMMbl, 3-rpamMMmsbl, 4-
TPaMMBl).

[Tynunar (GlobalMaxPoolinglD wunun MaxPoolinglD): Ilocrne cBepTOYHBIX CIIOEB
NPUMEHNUTE MYJIUHT JUIsS MOJIydeHUs HamOojee BakHbIX Mpu3HakoB. GlobalMaxPoolinglD wacto
s dekTuBeH IS Kiaccu (UK TeKCTa.

[TomrocBsi3HBIE ciou: JloGaBbTe OauMH WM ABa MOMHOCB3HBIX (Dense) cmos ¢
¢bynkuueit akrupanuu relu.

Brixoanoit crnoii: Jlo6aBbTe BbixoaHOM Dense cioii ¢ KOJIMYeCTBOM HEHPOHOB, paBHBIM
KOJINYECTBY KJaccoB, W (yHkmuen aktuBaiuu sigmoid (Juist OuHapHOW KiacCU(PUKAIMM) WIH
softmax (111 MHOTOKJIaCCOBOH Ki1accu(UKaIig).

5. Hactpoiika u o0yueHue Mmoaenu:

OnrtummsaTtop: Adam.

OyHkius noTeph: binary crossentropy (s OMHapHOM KiacCM(pUKALMK) —WIH
categorical_crossentropy (st MHOTOKJIACCOBOIA).

Mertpuku: accuracy.



Paznenute naHHble Ha 00YYAIONIYIO U TECTOBYIO BEIOOPKH.
OOyunTe MoieNb, HACTPOUB TUIIEpIIAPAMETPHI (KOJINYECTBO 310X, pa3Mep Oarda).
6. OneHka 1 BU3yalu3aLus:

Ouenure Mozienb Ha TECTOBOM BBIOOpKeE, HMCIIONB3Ys METPUKH (accuracy, precision,
recall, F1-score).

Busyanusupyiite rpaduk ©3MEHEHHS METPUK II0 SITOXaM.

[TponeMoHCTpUpPYITE MpenCKa3aHus MOJIENM HA HECKOJIBKUX MPHUMEPAX MpPeaIOKEeHHMA
U3 TECTOBOW BBIOOPKHU.

[Ipaktrueckas padota Ne 13. ['eneparus TeKcTa ¢ TOMOIIBIO PEKYPPEHTHOM HEUPOCETH

Iens: PaspaboraTh W OOY4YHTH TPOCTYIO pPEKYpPpeHTHYIO HeipoHHyto cethb (RNN) ms
reHepaluy HOBOrO TEKCTa, OCHOBAHHOT'O Ha CTATUCTHUYECKUX 3aKOHOMEPHOCTAX BXOJHOTO KOPIyca.

3anaHue:

1. YcranoBka OMOIMOTEK ¥ HMIIOPT:

YcranoBute HeoOxonumble Ondmmoreku: tensorflow (wm keras), numpy, nltk.

HUmnoprupyiite ux: tensorflow.keras.models, tensorflow.keras.layers,
tensorflow.keras.preprocessing.text, tensorflow.keras.preprocessing.sequence, numpy, nltk.

2. 3arpy3ka 1 0030p TEKCTOBBIX JTaHHBIX:

Br16epute npocToii TEKCTOBBIN KOPITYC (HallpuMep, HECKOJIBKO IJIaB KHUTHU, KOJUIEKIUIO
CTHXOB, HA0Op HOBOCTHBIX cTarTeii). HeOonbIoii KOpmyc NOMOXKET ObICTpee 00YUUTh MOIETIb.

3arpy3ure u NpO4YUTaNTE TEKCT.

3. IlpenoGpaboTka TeKcTa:

Toxenuzamusi: Pa3z0eiiTe BeCh TEKCT Ha TOKEHBI (CJIOBa WM CHUMBOJIBI). Jljisi Havasna
Jy4llle UCTOIb30BaTh CUMBOJIBHYIO TOKEHH3AILUIO (CUMBOJ 33 CHMBOJIOM), TaK Kak OHa MpOIlEe B
peanu3anuu ¥ TpeOyeT MEHbIIIE JTaHHBIX.

Cosnanue cnopapsi: Co3jaiiTe c10Bapb YHUKAIbHBIX CUMBOJIOB (MJIM CJIOB) M IIPUCBOMTE
KaXKJIOMY MHJIEKC.

ITonroroBka maHHbIX ana  wmogenu: CozfgaiiTe  NOCIENOBAaTENbHOCTH  JUIMHON
sequence length (mampumep, 40-100 cuMBOJIOB), T/i€ BXOJHBIE CHMBOJIBI HCIIOJB3YIOTCS ISt
IpeCKa3aHms CIEAYIOLIEr0 CUMBOJIA.

Hanpumep, ecau sequence_length = 40, to Bxoxa: [char_1, char_2, ..., char_40],
BeIx0: char_41.

One-hot encoding: IIpeoOpa3yiiTe BXOIHBIC TIOCICIOBATSIBHOCTH W BBIXOJIHBIC
cuMBOJIBI B popmar one-hot encoding.

4. TloctpoeHnue Monenu pekyppeHTHOU HelipoHHOU ceTH (RNN):

Hcnonwayiite PpperimBopk Keras mist cozmanust MoJeH.

Co3zmaiite moaens Tuma Sequential.

Bxomnoit cnoii: Input cmoii ¢ shape=(sequence length, num unique chars), tae
nuM_unigque_chars — KOJIHYeCTBO YHUKAIBHBIX CHMBOJIOB B CJIOBapeE.

[Tpoctoiit RNN cunoit: JIo6aBbte cioit SimpleRNN ¢ konudecTBoM HEHPOHOB (€IMHMII)
(marmpumep, 128-256). return_sequences=True MOKeT MOTPeOOBATHCS, €CIAM Bbl IUIAHUPYETE
ucnosbp30BaTh Heckosbko RNN cioes nozpsa.

BerxonHoit cioit: Dense ¢ioif ¢ KoIu4ecTBOM HEHPOHOB, paBHBIM num_unique_chars, u
¢ynkuueil akTuBamuMu softmax s MpeAcKasaHHs BEPOATHOCTH KaXJOro CHMBOJIA OBITH
CIIETYIOIIHM.

5. Hactpoiika u o0yueHue Moaenu:

OnrtummsaTtop: Adam.

OyHKIMS OTepk: categorical crossentropy.

Pa3nenute moAroToBieHHbIE TaHHBIE HA O0YYaIOIIYI0 U BATUAAIIMOHHYIO BHIOOPKH.

OOyunTe MOAENIb, HACTPOMB THUIepHapamMeTpbl (KOJMYECTBO 3IOX, pa3mep OaTda).
OOy4eHre MOXKET 3aHATh BpEMSI.

6. I'enepauus Tekcra:




Hanummure QyHKINIO 11 TeHEpAIIUU TEKCTA.

Haunute ¢ "3epHa" (seed text) — HEOOIBINOW HAYAIBHOW TIOCIEIOBATEIBHOCTH
CHUMBOJIOB.

[TomaiiTe "3epHO" B MOJIE/Ib, YTOOBI MTOJYIUTh BEPOSITHOCTH CIEAYIONIETO CUMBOJIA.

Beibepure crnenyromuii  CUMBOJN  (HampuMmep, COMIUTHUPYS M3 paclpenesieHus
BEPOSTHOCTEH WJIM BHIOMpPast HanboJee BEPOSITHBIN).

JloGaBbTe creHepupoBaHHBIA CUMBOJ K "3epHY'", yAanuTe NepBblid CUMBOJ "3epHa" U
MOBTOPUTE MPOLIECC JJIsl TeHEpallK CIeAYIOIIero CUMBOJIA.

Crenepupyiite TEKCT 3aJJaHHOU JJTUHBI.

7. Ananu3 pe3yJbTaToB:

OneHuTe KayecTBO Cr€HEPUPOBAHHOIO TEKCTA: HACKOJIBKO OH YUTAEM, €CTh JIM B HEM

CMBICJIOBBIE TIATTEPHBI, TOXO0K JIM OH Ha UCXOHBINA TEKCT.

[Ipaktrueckas padora Ne 14. [Ipumenenrie LSTM 1151 reHepaninu TeKcTa
Lenb: Pa3paboTars u 00yunts Moaens Ha ocHoBe LSTM (Long Short-Term Memory) amns
reHepanuu 0ojee KaueCTBEHHOTO U CBA3HOIO TEKCTa MO CpaBHEHUIO ¢ mpocToif RNN.
3anaHue.
1. YcranoBka OMOIMOTEK ¥ HMIIOPT:
Amnanoruano padore Nel3: tensorflow (nmu keras), numpy, nltk.
2. 3arpy3ka 1 0030p TEKCTOBBIX JTaHHBIX:
Hcnonp3yiiTe TOT e (11K O0JIbIINIA) TEKCTOBBIN KOpITyC, 4TO U B padore Nel3.
3. IlpenoGpaboTka TeKcTa:

Toxenuszanus: VMcnonp3yiiTe CUMBOJIBHYIO WK CIOBAapHYIO TokeHu3anuto. J(ins LSTM
CJIOBapHasi TOKEHU3AlKs MOXKET JAaTh Jy4lllhe Pe3yabTaThl, €CIU JaHHBIX JOCTATOYHO.

Coznanue cinoBaps.

[ToaroroBka ganneix: Co3paiiTe mociaen0BaTeIbHOCTH JUIMHON sequence length.

One-hot encoding BXOHBIX ITOCIICIOBATEILHOCTEH M BBIXOTHBIX CHMBOJIOB/CIIOB.

4. Tloctpoenne moaenu LSTM:

Hcnonw3yiite pperimBopk Keras.

Cozpnaiite moaens Tuna Sequential.

Cnoit LSTM: Jlo6aBbTe omuH min Heckoibko cioeB LSTM. VYkaxure KOIHMYECTBO
enuuui (Hanpumep, 128-256).

Ecnu ncnons3yere Heckonbko LSTM croes, y Bcex, KpOMe MOCIIETHET0, YCTAHOBUTE
return_sequences=True.

Brixonnol cioii: Dense ciioil ¢ KOJIMYECTBOM HEHPOHOB, PABHBIM pa3Mepy CoBaps, U
dbyHKIMEH akTUBaIK softmax.

5. Hacrpoiika u 00y4yeHune Moaenu:

Ontumuzarop: Adam.

OyHKIUS MOTeph: categorical crossentropy.

Paznenute nanHbie HAa O0YYAIONTYIO U BaTUAAIIMOHHYIO BEIOOPKH.

OO6yuute Mmozaens. OOyuenue LSTM mosker norpeboBaTh Oouibliie BpeMEHU U JTaHHBIX,
yem npoctas RNN. Hactpoiire runepmapamerpbl (KOJIMYECTBO 3I0X, pazMep 0arda, CKOpPOCTh
o0Oy4deHus).

6. I'enepauus Tekcra:

Harnumuire GyHKIMIO 4719 TeHepaliy TeKCTa, aHATOTHYHYI0 padote Nol3.

Haunwure ¢ "3epna".

Ucnonp3yiite o0yuennyro LSTM wmomens i mpeackasaHus — CIICTYIONIETO
CUMBOJIa/CJIOBA.

CreHepupyinTte TEKCT 3aJJaHHOW JIJTUHBI.

7. AHanu3 pe3ysbTaToB:

CpaBHUTE KauecTBO CT€HEPUPOBAHHOTO TEKCTA C TEKCTOM, CTEHEPUPOBAHHBIM MPOCTOM

RNN (u3 pabotst Nel3). OnieHuTE CBSI3HOCTD, TPAMMATHKY U CEMAHTHKY.




[Ipaktnueckass pabota Ne 15. CpaBHeHue KayecTBa TEKCTOB Ha BBIXOJIE Pa3HbIX
moupukarnmii LSTM
Hens: MHWccnenoBaTh BAMsSHUE pa3audHbIXx KoHpurypauuid u Momudukamuii LSTM
(HampuMmep, KOJIUYECTBO CJIOEB, KOJIWYECTBO FOHUTOB, HCIONb3oBaHue Dropout, Bidirectional
LSTM) Ha ka4ecTBO r€HepUPyEeMOro TeKCTa.
3anaHue:
1. TloaroroBka Kopryca u JaHHbIX:
Hcnonbs3yiiTe TOT e KOPIYC U MOATOTOBKY JIaHHBIX, 4TO U B padore Nel4. Yoenurecs,
YTO y Bac €CTh XOPOIIO NOJArOTOBJICHHBIN HA0Op NaHHBIX Ui 00y4eHHS.
2. Coznanue u 00y4eHHne HecKoIbkux moaeneit LSTM:
Pazpabotaiite 3-4 paznuunbie apxutekTypsl LSTM:
bazoBast LSTM: Ogna LSTM cioii ¢ yMepeHHBIM KOJIMYECTBOM FOHUTOB (HAIIpUMep,

128).
I'my6okas LSTM: /Ia wim 6omnee LSTM cirost.
LSTM c Dropout: [o6aBbre Dropout ciou mocie LSTM wunm Dense cnoeB st
00pBOBI C IepeoOydeHUEM.
Bidirectional LSTM: Ucnone3yiite Bidirectional(LSTM(...)) ana ydera KOHTEKCTa
KaK B IPSMOM, TaK ¥ B 00paTHOM HarpaBJICHUH.
(Onmuumonansuo) GRU: CpaBuute ¢ GRU (Gated Recurrent Unit), koTopas siBisercs
ynpoieHHoi Bepcueit LSTM.
Jist kakoit Moenu:
3anaiTe apXUTEKTYpYy.
HacTtpoiiTe KoMIuisiuio (ONTUMU3aTop, GYHKIUS TOTEPb, METPUKH).
OOyunTe MOAENb HAa OJHOM U TOM € HAaOOpe MAHHBIX, MCIOJb3YS OJUHAKOBOE
KOJIMYECTBO 3MO0X M pa3Mep 0aTua (HACKOJIBKO 3TO BO3MOXKHO). VICIonb3yiiTe paHHIOIO OCTaHOBKY
(EarlyStopping) nmst 607ee TOUHOTO ONpeIeTICHUsT ONTUMAIFHOTO KOJIMYECTBA dI0X.
Coxpanute 00y4eHHbIE MOJICIH.
3. T'enepanust TEKCTOB:
Jis kax10i 00yuyeHHON MOAETH:
Ucnons3yitTe onqunakoBoe "3epHo" (seed text).
CrenepupyiTe TeKCT GUKCUPOBAHHOM JUTHHBIL.
4. OrieHKa U CpaBHEHUE KaYyeCTBA TEKCTOB:
CyOBeKTHBHas OLICHKA:
IIpounTaiite U CpaBHUTE Cr€HEPUPOBAHHBIE TEKCTHI OT KaXKI0H MOJIEIIN.
OneHuTe WX YUTAEMOCThb, CBSI3HOCTb, TPAMMATHUYECKYIO MPAaBUIBLHOCTb, HAJIUYHE
CMBICJIOBBIX MMATTEPHOB, COOTBETCTBUE CTUIIIO UCXOAHOIO TEKCTA.
OObexTHBHAS OlleHKa (OMIIMOHAIBHO, 00JIee CIIOKHAS):
Paccuuraiite MmeTpuku, Takue kak Perplexity (a5 oLleHKH TOTrO, HACKOJIBKO XOPOIIO
MO/IEJIb TIPECKA3bIBAET MOCIEA0BATENLHOCTB).
(dns 6onee npoasunytoii ouenku) Mcnonssyiite BLEU, ROUGE (xots onu yaie
MPUMEHSFOTCS JIJIS 3a/1a4 TIEpeBO/Ia U CyMMapHU3allii, X MOKHO aJanTHPOBATh).
Busyannsanus:
[Toctpoiite Tpaduku u3MeHEeHHS METpHK (accuracy, loss) mo smoxam JuUIsl Bcex
Mojiesiel, YTOOBI OKa3aTh, KaKk pa3Hble apXUTEKTYpPbl 00yYaIUCh.
5. BeiBoabl:
ChopmynupyiiTe BBIBOOBI O TOM, Kakas wMomudukamus LSTM (umm  agpyras
apXUTEKTypa) MOKa3alia HAaWIy4Ilue pe3ynbTaThl A7 JAHHOH 3a7aud TeHepaliy TeKCTa U TIoYeMy.
Wznoxkure CBOM B3IJsS[ Ha KOMIIPOMHUCCHI MEXAY CIIOKHOCTBIO MOJETH, BpPEMEHEM
00y4YeHHsI ¥ Ka4eCTBOM I'€HEpaLIUH.

IIpaktuyeckas pabora Ne 16. AHanu3 NpoU3BOIILHOTO JaTaceTa n300paskeHHi




enp: O3HaKOMUTBCS C TPOIECCOM HCCICNOBAaHUA M MPeaoOpabOTKH MPOU3BOILHOTO
Habopa JaHHBIX U300paKCHUH.

3anaHue.

1. YcranoBka OMOIMOTEK U UMIIOPT:

YcranoBute HeoOxonumble Oubmmoreku: numpy, pandas, matplotlib, PIL (Pillow) umu
cv2 (OpenCV), sklearn (ast CTaTUCTUKK U pa3acieHHs JaHHBIX ), 0s, glob.

NmMnioptupyire ux.

2. BwiOop u 3arpy3ka maracera:

Bri6op naracera: Haiiaure wim cosnaiite mpon3BoIbHBIN HA0Op JaHHBIX U300paKEeHUH.

3TO MOXET OBITh:

Co6opHuk ortorpaduii pa3HbIX BUIOB IIBETOB.

®ororpaduu pa3IuYHbIX )KUBOTHBIX.

N300paxeHus pa3TuvHbIX 00BEKTOB (Hampumep, GPyKThI, MEOEIb).

Hatacer ¢ u300pakeHUSIMH, TJe MPHUCYTCTBYIOT WM OTCYTCTBYIOT OIpElEICHHbIE
OOBEKTHI.

Crtpyktypa naracera: YOeauTech, YTO HM300pa)KEHUS OPraHU30BaHbI TaKUM 00pa3oM,
YTOOBI UX MOXKHO OBUIO JIETKO 3arpy3uTh (HalpuMep, B ManKax Mo KJiaccam, WM B BUJAE CIIMCKA
(baitioB ¢ COOTBETCTBYIOIIUMU METKAMH).

3arpy3ka uzoopaxenuil: Hanumure ckpunt i 3arpy3ku U300pakeHUMN U3 yKa3aHHbBIX
JIUPEKTOPUH.

3. UccnenoBarenbckuit ananu3 qanueix (EDA):

[Tpocmotp wu300pakeHuit: Busyanusupyiite ciiydaiiHyr0 BBIOOPKY H300pa)keHUil W3
JaTacera, 4To0bl MOJIYYUTh 00IIee IPEICTaBICHHUE O COAEPKAHUM U KAUECTBE JIaHHBIX.

Pasmep uzobpaxenuii: Onpenenute pazMmeps! (IIMPUHA, BHICOTA) BCEX M300paKEHUN B
natacete. [locTpoiiTe ructorpaMmy pacnpenesieHus pa3MepoB, YTOObI BBISIBUTh BAPUATUBHOCTb.

KonnuectBo wu300pakeHuit mo kimaccam (ecnu mpuMeHHMo): Ecmm  nmartacet
KJaccuuIupoBas, MpoBepbTe OamaHc kiaccoB. [locTpoiiTe cTonbOuaryto nuarpammy.

[IBeToBBIE mpocTpaHcTBa: Omnpenenure, B KAKOM I[BETOBOM IIPOCTPAHCTBE HAXOIATCS
uzoopaxenus (RGB, Grayscale).

AHau3 SPKOCTH/KOHTpAcTa (OMIMOHAIBHO): MOXHO paccuuTaTh CPEAHIOI SPKOCTh
WM KOHTPACT U300paKeHUH.

4. TlpenobpaboTka U300pakeHuit:

[IpuBenenune k enuHOMy pasmepy: BoliOepure craHmapTHBIE pa3Mep A BCex
u3o0pakenuit (Hanpumep, 224x224, 128x128). Bece uzo0OpakeHus, UMEIOIIME IpyTrue pa3Mepsl,
JIOJIKHBI OBITH U3MEHEHHI (Tesize).

Hopmanuzamus: [IpeoOpa3yiiTe 3HaueHus nukcenei u3 quamna3ona [0, 255] B quana3oH
[0, 1] wm [-1, 1].

[TpeoOpa3oBanue IBETOBOI'O MpOCTpaHcTBa (eciau HeoOxoaumo): Eciu Moens oxunaer
OTIpeNIeTIEHHOE I[BETOBOE MpOCTpaHcTBO (Hampumep, RGB), ybGemurtech, uTo Bce M300pakeHUS
MIPUBEJIEHBI K HEMY.

AyrmeHTanus JaHHBIX (OMIIMOHAIBHO, MJIs TOJATOTOBKM K CIEAyIIIer pabdore):
[Ipumenute 0az0Bble TEXHUKH AayrMEHTAIMM: CIydailHble TOBOPOTHI, CIBUTH, OTPAKECHUS,
MacTabupoBaHue. ITO MOXKET ObITh C/IEJIAHO 3/IeCh WM HEMOCPEICTBEHHO TIEpel 00ydeHUEM.

5. Paznenenue naHHbIX:

Paznenure mnpenobpaboTaHHble JaHHBIE Ha oOydarolryro (train), BaJUAALIMOHHYIO
(validation) u TecToBYyIO (test) BRBIOOPKH.

6. CoxpaHeHue npenoOopabOTaHHBIX JAHHBIX (OMIIMOHAIBHO):

Ecnu nmpenoOpaboTka 3aHMMaeT MHOTO BPEMEHH, MOYKHO COXpPAaHUTh 00pabOOTaHHbIE
M300paKeHUsI U METKH, YTOOBI HE BBIMIOJIHATH 3TY ONEpalfio KaxX/blil pas.

[Ipaktrueckas padora Ne 17. [Ipumenenne OMHapHOTO KiIacCU(pUKATOpa K TPOU3BOIHHOMY
JaTaceTy u300paxKeHun



Lenp: Paspabotrath M 0O0y4uTh OWHApHBIM KiIacCH(UKATOP HAa OCHOBE CBEPTOYHOMN
HeriponHoi cetu (CNN) mns pemeHus 3agaum Kiaccudukanuu w300pakeHUH Ha JBa Kiacca
(manpumep, "Hamuume oObekta X" vs "orcyrcrBue oObekra X", "tum 1" vs "tum 2"). Lensro
sapisieTcss npuMeHeHne 3HaHMM o CNN K pelmeHHI0 peaJbHOM 3aJadd  KiIacCu(pUKauu
N300paXKeHUM.

3amanue:

1. YcraHoBka OMOIMOTEK U UMIIOPT:

YcranoBure HeoOXxomumbie OubOMMoTeku: tensorflow (wmm keras), numpy, matplotlib,
PIL (Pillow) wu cv2 (OpenCV), sklearn (1t METpUK U pa3jeiicHus JaHHBIX ), 0S, glob.
Nmnoptupyiite ux.
2. 3arpy3ka ¥ MOJIr0OTOBKA JaHHBIX:
Brei6op nartacera: Mcmonws3yidTe naTaceT, MOATOTOBICHHBIH B pabore Nel6, wuimum
HaiiuTe HOBBIM OWHapHBIM garacer u3oOpaxkeHwil. Ecnm matacer He sBisercs OWMHApPHBIM,
MoIUGUIMPYHTE €ro, BBIOpaB Ba Kiacca AJs KIacCU(UKALUH.
[TpemobpabdoTka: BeimomHauTe Bee maru npenodpadoTku u3 padboTs Nel6:
[TpuBeneHue K enMHOMY pa3Mmepy.
Hopmanmsanus nukceneu.
®dopmupoBanue npaBuibHOM pazmeproctH st CNN (manpumep, (N, H, W, C)).
KoaupoBanue merox: Konupyiite Mmetku kiaccoB mudpamu: 0 ajis oaHoro kmacca, 1
JUIsL APYTOro.
Paznenenue na BeiOOpku: Pa3znenure manHbie Ha 00ydvaronyo (train), BaTUAalMOHHYIO
(validation) u TecToByIO (test) BBLIOOPKH.
3. Iloctpoenue OuHapHo# KinaccupukanronHon CNN:
Ucnonssyiite PpperimBopk Keras.
Cosmaiite Mmogens Tumna Sequential.
Ceeprounble 0i0ku: J[o6aBbTe HecKoNbKko cBepTOUHBIX cinoeB (Conv2D) ¢ gyHKIme
aktuBaiuu relu u cnoes mynunra (MaxPooling2D).
Croit crnaxxuBanus (Flatten): IIpeoOpa3yiiTe BbIXO/I CBEPTOUHBIX CIIOEB B OJJHOMEPHBIH
BEKTOD.
[TonHocBs3HBIE ciou: JloOaBbTe OAMH WM JABa MOJHOCBA3HBIX (Dense) cnos c
¢byHKIMeN akTuBauu relu.
BeixonHoii cioit: Dense cioil ¢ oqHuM HeillpoHOM M (yHKUMEH akTHBaLuHU sigmoid.
Sigmoid BbIIaCT BEPOATHOCTH MPUHAIEKHOCTH U300paskeHus K kiaccy "1".
4. Hacrpoiika 1 00yueHue MOJIEIH:
Onrummzatop: Adam.
OyHKIuMs MoTeph: binary crossentropy (Tak Kak 3a7aya OMHapHON KiacCU(PUKALUH).
Mertpuxku: accuracy, Precision, Recall, AUC (Area Under the ROC Curve).
OO6yunte momens Ha 20-50 smoxax, HMCHONb3ys BaTUJALMOHHYIO BBIOOPKY st
MoHuTopuHra. Hacrpoiite pasmep 6arya.
PaccmoTpuTe MCHoOIb30BaHNE ayTMEHTAlMU JaHHBIX BO BpeMsi o0yueHHsl (Harpumep, C
nomouipio ImageDataGenerator B Keras) mist yBenuueHus pasmepa oOydaromieid BBHIOOPKH U
yIy4IIeHus: 00001aroel CiocOOHOCTH MOIEIH.

5. OueHka u BU3yanu3anus:

Orenka Ha TecToBOM BhIOOpKe: CrienaiiTe npeicka3anust Ha TECTOBOW BBIOOPKE.

[Toctpoenne wmatpunbl ommbok (Confusion Matrix): Busyanusupyiite wmarpuity
OLIMOO0K, YTOOBI OHSATh, KAKHE KJIacChl MOJIENb MTyTaeT.

ROC-kpuBas u AUC: IToctpoiite ROC-kpuByro u paccuutaiite 3HaueHne AUC.

I'papux metpuk: Iloctpoiite rpaduku H3MEHEHUs TOYHOCTH, mnoTephb (loss) Ha
oOydJaromei 1 BaTuAAIIMOHHONW BRIOOPKAX IO ATOXaM.

Busyanuzanus mnpenckazanuii: Ilokaxure HECKOIbKO H300paKEHHM M3 TECTOBOM
BBIOOPKHU C UCTUHHBIMHM METKaMHM U MPEACKa3aHHBIMU BEPOSTHOCTSIMH/KJIACCAMHU.

6. AHanu3 pe3ysbTaToB:



IIpoananu3upyiTe Mosy4eHHble METPUKU. HaCKOIBKO XOpPOIIO MOJENb CIPABIISIETCS C
3ajgaueil?, Kak ayrmeHTanus JaHHBIX IOBJIMsIA Ha pe3ynabTarbl?  [Ipennoxure BO3MOKHBIE
YIIYYIICHUS.

[IpakTuueckas pabora Ne 18. MuTemnekryanpHas 00paboTKa BUIEO

Lenb: Pa3paboraTth U NPUMEHUTH CUCTEMY KOMIIBIOTEPHOTO 3PEHHUS ISl aBTOMATHYECKOIO
oOHapyxeHHsI U Kiaccupukanuu oO0bEeKTOB Thma "aBTomMoOWIb", "aBTOOyc" W "memexon' B
BujeonoToke. Llenpio siBisercs co3gaHue paboTOCHOCOOHOrO JAeTeKTopa OOBEKTOB, CIIOCOOHOTO
paboTaTh B TMHAMHYECKHX YCIOBUSIX PEaJIbHOIO MHUPA, U OLEHKA er0 A(P(PEKTUBHOCTH.

3amanue.

1. BeiOop 1 MOArOTOBKA JIaHHBIX:

* Bribop maracera: Haiigure wiu chopmupyiite HabOp BHICOAAHHBIX, COAEPIKALIUX
CICHBl C aBTOMOOWISIMM, aBTOOycamMM U TemexoaaMu. PeKOMEHIyeTcsi HCIOJIb30BaTh
OOIIeIOCTYITHBIE JaTaceThl, CIEUHUaIbHO MpelIHa3HAaYeHHbIe IJI1 JETEKTUPOBaHUS OOBEKTOB B
ropojckoi cpene (Hanpumep, COCO, KITTI, Cityscapes).

* AHHOTHpOBaHUE (MpU HEOOXOAUMOCTH): Ecnu BeIOpaHHBIN JaTaceT He UMEeT HY>KHBIX
AHHOTAIMK (OTPAHUYMBAIOIINE PAMKH BOKPYT OOBEKTOB C YKa3aHHMEM KJIAcCa), BBIMIOJIHUTE PYYHOE
AHHOTHUPOBAHME YaCTH JAaHHBIX. DTO BKIIOYAET OTPUCOBKY MPSIMOYTOJBHHUKOB BOKPYT KaXKIOTO
1[eJIeBOro 00beKTa (aBTOMOOMITL, aBTOOYC, TIEIIEX0/T) U MPUCBOCHNUE COOTBETCTBYIOIIETO KJlacca.

Pazmenenme nanubix: Pa3menuTe aHHOTHpOBaHHBIE JaHHBIE Ha OOYYaromIyIO,
BAIUJAIIMOHHYIO ¥ TECTOBYIO BEIOOPKH.

2. Bo1bop u HacTpoiika MOJIETH I€TEKIIMU OOBEKTOB:

* Bribop apxutekTypbl: Beibepute COBpEeMEHHYIO apXUTEKTypy HEHPOHHOW CeTH IS
JIETeKTUPOBaHUs 00BEKTOB. PekoMeHTyeMble BapUAHTHI:

- Onnosranneie aerekropsl (One-Stage Detectors): YOLO (v3, v4, v5, v7), SSD (Single
Shot MultiBox Detector), RetinaNet. Oxu 6bIcTpee, YTO BaXXHO [T BHJIEO.

- JIByxaTamubie aerektopsl (Two-Stage Detectors): Faster R-CNN, Mask R-CNN. Yacto
6oJiee TOUHbIE, HO ME/IJICHHEE.

*  Hcnonp3oBanue mpenoOydeHHBIX BecoB: HauHUTE C WCIONB30BaHUS MOJIEINH,
npenoOydeHHoi Ha OonbioM obmiem naracete (Hampumep, ImageNet, COCO). DTo 3HaYUTENBHO
YCKOPUT MpoIiecc 00ydeHHs U MOBBICUT ero 3QpeKTuBHOCTH (transfer learning).

* Apantanus k 3amade: IlepeoOyuute (fine-tune) BBHIOpaHHYHO MOJENIb Ha CBOEM
MOATOTOBJICHHOM JlaTaceTe, UCTOJIb3Yys TOJIBKO Kiacchl "aBroMoomiib", "aBTolyc", "memexon".

3. O0yyenne MoaemNu:

» Hactpoiika runepmapamerpoB: OnpenennuTe onTUMabHbBIE TUIIEpIapaMeTpbl 00yUIeHHs,
Takue Kak ckopocTh oOyueHus (learning rate), pasmep Oarua (batch size), xkommdecTBO 310X
(epochs), ontumuzatop (Adam, SGD).

» Oynkuus noreps: Vcnonp3yiTe cTaHgapTHbIe YHKIUM MOTEPh A JETEKTHPOBAHUSA
00BEKTOB, KOTOpPHIE OOBIYHO BKIIOUAIOT ToTepro kKiaccupukamuu (confidence loss) m mortepro
nokanuzamuu (bounding box regression loss).

*  Monwutopusr: OTciexuBaiiTe METPUKHM KauecTBa (CM. HHUXKE) Ha BaJlMJallMOHHOU
BbIOOpKE BO BpeMsi OOy4deHHs, 4YTOOBI IMpeNoTBpaTUTH Iepeodydenue (overfitting) u BeIOpaTh
HAWTYYIIYIO MOJICTTb.

4. I[TpuMeHeHHe U OLIeHKa MOJIEJIN Ha BUJIEO:

* OO6pabotka BuaeonoToka: Hamummure ckpunT, KOTOpBIA uuTaeT Buaeodain kaap 3a
KaJ[poOM.

» Jlerekuus Ha KaxaoM Kamape: Jsi KaKI0To MPOYUTAHHOTO KaJpa MoJaiTe ero Ha BXO/T
0o0y4eHHOH MoJenu AeTeKuuu. Mojens J0KHA BEPHYTh CIUCOK OOHAPYKEHHBIX OOBEKTOB C MX
OTPaHWYHMBAIOIINMH paMKaMH, KJIJacCaMU M YBEpeHHOCTHIO (confidence score).

*  QuubTpanus pe3ynbTaToB: OTOUIBTPYHTE OOHApYXKEHHS C HHU3KOW YBEPEHHOCTHIO
(manpumep, Hrxe nopora 0.5).




*  Busyanmmsanua: Hapucylite orpaHMuuMBaroliie€ paMKH M HAa3BaHMs KJIACCOB IIOBEPX
UCXOJHBIX KaJIpOB BUJIEO.
* Ol1leHKa METPUK:
- mAP (mean Average Precision): OCHOBHasI METpUKa JJIs OIIEHKH TOYHOCTH JIETEKITUH
00BEeKTOB. PaccunThiBaeTcst OTACTBHO AJISl KQXKI0TO KJlacca, a 3aTeM YCPeaHsIeTCs.
- Precision & Recall: Onenka qonv npaBuiIbHBIX OOHAPYKEHUN U JIOJIM OOHAPYKEHHBIX
00BEKTOB OT OOIIEr0 YHCIIA.
- IoU (Intersection over Union): Mcmomp3yeTcs s ONpeaeicHUs, CUUTACTCS JIH
oOHapyXeHHE BEpPHBIM (CPaBHUBACTCS MEPECCUCHUE MPECKA3aHHON U NCTUHHOW PaMKH).
- FPS (Frames Per Second): Onienka ckopocTu paboThl MOJICTH, KPUTHUICCKH BayKHAS JIJIS
00pabOoTKH BUAEO B pEalbHOM BPEMEHH.
5. AHanu3 U ynyduieHue:
* IlpoananusupyiiTe mOJydyEHHBIE pE3YyNbTATHI: I/I€ MOJENIb OuMbaeTcs (JI0XKHbIE
cpabaTbIBaHUsI, TPOITYCKH ), HACKOJIBKO BBICOKA CKOPOCTH PabOTHI.
* IlpemnoxuTe BO3MOXHBIC MYTH YIY4IICHHS: HWCIIOJIb30BaHHE OO0Jee MPOABUHYTHIX
aApXUTEKTyp, cOOp OONBIIEro KOJIWYECTBA PA3HOOOPA3HBIX JJAHHBIX, AayrMEHTAIUs JaHHBIX,
M3MEHEHHE TapaMeTpoB MPpe1o0padOTKU WM ITOCT-00pabOTKH.

[Ipaktuyeckas pabora Ne 19. Ilpenckazanume [EeHb aKTUBA HAa OCHOBAaHWU Tpaduka
U3MEHEHUs LICHbI C UCIO0Ib30BaHUEM HelipoceTn Ha 1 mar

Lens: Pa3pabotath W 0Oy4YHTH MPOCTYIO HEHPOHHYIO CETh JUIsI TMPOTHO3HPOBAHUS
CJICAYIOLIETO 3HAYEHUs LIEHbl aKTHBA, ONMMUPAsCh HUCKIIOYUTEILHO HAa MCTOPUYECKHUE JAHHBIE €ro
LIEHOBBIX KOJICOaHUM

3agaHue.

1. COo0p ¥ mOATOTOBKA JAaHHBIX:

* Bribepure oauH (UHAHCOBBIM aKTUB (HAampHUMeEp, AaKIMIO H3BECTHOM KOMIIAHMHU,
KPUITOBAJIIOTY, BAJIIOTHYIO NIapy) M HalaAUTe UcTopudeckue AaHHble o ero uexne (Open, High, Low,
Close, Volume) 3a onpeieieHHbIN EPHOA.

* OcymiecTBuTe NpeaoOpabOTKy JaHHBIX: OYUCTKA OT MPOMYCKOB, IPUBEIEHUE K HY)KHOMY
dopmary, BO3MOXKHO, HOpMaIU3alys WIK CTaHAapTH3alUs [EH.

* Cdopmupyiite nmapsl "BXOJHBIC JaHHBIC - BBIXOJHBIC JaHHBIC": BXOJHBIMU JTAHHBIMU
OyzaeT MmocnefaoBaTeNbHOCTh MpeNblIymuX LeH (Hampumep, 10-20 mpeaslaymmx 3HaueHHi), a
BBIXOJTHBIMH — CIIEAYIOIIEe 3HAaUEHUE [IEHBI.

2. [TocTpoenue Mozenu:

» Hcnonp3yiite OMOIMOTEKY s MalIMHHOTO oOyduenus (Hanpumep, TensorFlow/Keras
win PyTorch) muis noctpoenus nmpoctoit pekyppeHnTHoi HeiiponHoii cetr (RNN), Takoit kak LSTM
(Long Short-Term Memory) nin GRU (Gated Recurrent Unit), wiu gake mpoCTOi MOJTHOCBSA3HBIH
cinoit (MLP), ecnu mocinenoBaTenbHOCTh OyIeT mpeodpa3oBaHa B PUKCUPOBAHHBIN BEKTOP.

* Omnpexnenute apxXUTEKTYPy CETH: KOJIUYECTBO CJIOEB, KOJIMYECTBO HEHMPOHOB B KAKIOM
cioe, (PYHKIIMIO aKTHUBAIUH.

3. O0y4eHue MOJIeIH:

 Paznenute naHHble HAa 0OYYAIOLIYIO U TECTOBYIO BBIOOPKH.

* OOyunTe HEWPOHHYIO CETh Ha OO0ydJawmiel BBIOOPKE, HCIONB3YS I0IXOISAIIYIO
¢ynkuuio noreps (Hanpumep, Mean Squared Error - MSE) u ontumusarop (Hampumep, Adam).

» HacrpoiiTe runepnapaMeTpsl MOCTH (CKOPOCTh OOYYEHHs, KOJIMIECTBO 310X, Pa3Mep
6arya) s TOCTUIKEHUSI HAMITY4IIuX Pe3y/IbTaTOB Ha BAIMAAIIMOHHOM BHIOOPKE.

4. OueHka pe3yabTaToB:

* OueHUTe KAa4ecTBO MpeACKa3aHUW Ha TECTOBOH BHIOOpPKE, MCIONB3Ysl METPUKHU, TAaKUE
kak MSE, RMSE (Root Mean Squared Error), MAE (Mean Absolute Error) nin R2.

* Busyanusupyiite peanbHble IIEHBI U TpEACKa3aHHbIC LIEHbl Ha TpaduKe AJs HArJISTHON
OIICHKH pabOTHI MOJICIIH.




IIpaktuyeckas pabora Ne 20. Ilpenckazanue IeHbl aKTUBA HAa OCHOBAaHMU Tpaduka
M3MEHEHUS LIEHBI C UCIOIb30BaHMEM HEHPOCETH Ha HECKOJIBKO 1IaroB
Lens: Pa3paborath u O00y4uTh HEWPOHHYIO CETh, CIIOCOOHYIO IPOTHO3UPOBATh
MOCIIEI0BATEIbHOCTh U3 HECKOJIbKMX OyIyIIMX 3HAYEHUH IIeHbl aKTHBa, OCHOBBIBAACH Ha €ro
UCTOPUYECKON TUHAMHUKE.
3amanue.
1. Co0op 1 mOArOTOBKA TAHHBIX:
* Mcnonw3yiiTe Te ke TaHHbIe, 9TO U B paboTe Nel9.
» CdopmupyiiTe mapsl "BXOJIHBIC JaHHBIC - BHIXOAHBIC JaHHBIC": BXOIHBIMH JIaHHBIMH
OyJIeT TOCIeIOBAaTEIbHOCTh MPEAbIAyIuX IeH (Hampumep, 10-20 mpeaplaymux 3HAYEHUM), a
BBIXOJITHBIMHU — TIOCJIEJIOBATEIILHOCTh U3 HECKOJIBKHUX CIEYIONIMX 3HaYeHUH 1eHbl (Harmpumep, 5-10
I1aroB BIIEPE).
* Ilpu HEoOXOIMMOCTH aJanTUpyHTe MNpenoOpadoTKy MaHHBIX IOA MHOTOIIAr0OBOE
MIPOTHO3UPOBAHHUE.
2. [loctpoenue monenu:
. Ucnone3yiite pekyppentHsie Heiiponnble cetu (LSTM, GRU) wmm nppyrue
ApXHUTEKTYPHI, MIOAXOSIINE IJIsl TeHepalliy ociieoBarenibHocTel (Hanpumep, Encoder-Decoder).
* ApxurekTypa [0JDKHA OBITh crocoOHA BBIABaTh NpPEACKa3aHHUS Ha HECKOJIBKO
BPEMEHHBIX IIaroB. Bo3MoKHbIE TTOAXOJIBI:
- Recursive forecasting: OOyuuTh MOJeNnb MNpeAcKa3biBaTh OJWH IIAr, a 3aTeM
MCIIOJIb30BaTh NPECKAa3aHHOE 3HAUEHNE KaK BXOJ JUIs CIEYIOIIET0 NPeACKa3aHusl.
- Direct forecasting: O6y4untb Mo€Nb peCKa3bIBaTh Bce N 1IaroB BIepe1 HAMIPSIMYIO.
- Seq2Seq Moxens: Mcnonp3oBaTh KOAMPOBIIMK Uil O0OpaOOTKH  BXOJHOM
MOCIIEA0BATEIHLHOCTH M IEKOAUPOBIIHK JIJIsl TEHEPAIMH BHIXOAHOM MOCIIEI0BATEILHOCTH.
3. O0y4eHue MoJIeIu:
*  AmnanornyHo pabore Nel9, pasgenurte pgaHHBIE, O0y4yMTe MOJENb, MOJOEpHUTE
rUIeprapamMerphl.
* O@yHKIUA NOTEph JODKHA KOPPEKTHO padoTaTh ¢ MHOTOMEPHBIMU BBIXOJHBIMHU
JTaHHBIMU (Hanmpumep, ycpeanenHas MSE no BceM miaram).
4. OueHka pe3yabTaToB:
* OneHuTe KavyecTBO MpeICKa3aHUIl A KaKJOro Iara MPOTHO3WPOBAHUS, HUCIOJIB3YS
metpuku (MSE, RMSE, MAE).
* CpaBHHUTE, KaK MEHSETCS] TOYHOCTh IIPOTHO3a C YBEITMUYEHNEM TOPU30HTA IIPEICKAa3aHMsL.
* Busyanusupyiite peanbHble IIEHbl M HpEJCKa3aHHbIC MOCIEIOBATENIbHOCTH ILIEH Ha
rpaduxke.

[Ipaktuyeckas pabora Ne 21. Ilpernckazanue IeHbI aKTUBAa HAa OCHOBAHHWU Tpaduka
U3MEHEHMs IIeHbl, 00beMa TOPrOB M IIEHbI CBA3aHHOTO AaKTHUBA(MHIECA) C HCIOJIb30BAHUEM
HelpoceTH Ha 1 mar

Lenb: MccnenoBaTh BIMSHUE TOMOJHUTENBHBIX (DAKTOPOB, TAKUX KaK 00bEM TOPTOB CAMOTO
aKTHBAa ¥ I1I€Ha CBSI3aHHOTO AaKTWBa (HampuMep, OWPHKEBOTO WHACKCA), Ha TOYHOCTh
IIPOrHO3MPOBAHUS LICHBI.

3anaHue:

1. CO0p ¥ OATOTOBKA TAHHBIX:

* BribepuTe 11eneBoil akTHB.

 HaiinuTe nctopuueckue JaHHbIE O 1IeHEe, 00bEeMe TOPTOB 1IEJIEBOI0 aKTHBA.

* Hailigute ucTtopuyeckrue JaHHBIE O IIEHE CBA3aHHOTO akTuBa (Hampumep, S&P 500,
NASDAQ, ecnu 1eneBol akTUB — aKIMs aMEPUKAHCKOM KOMIIAHWHM, WM COOTBETCTBYIOLIMM
WHJEKC JJIsl APYTOro PhIHKA).

* IlpousBeante CHHXPOHU3ALMIO JaHHBIX 110 BPEMEHH.

* BeinosnnuTe npe1oOpaboTKy: 04UCTKA, HOPMaIU3aLUsA/CTaHJapTU3aLsl BCEX IPU3HAKOB.




* CdopmupyiiTe mapsl "BXOJIHBIC TaHHBIC - BHIXOAHBIC JaHHBIC": BXOIHBIMH JTaHHBIMH
OyIeT MmocienoBaTeIbHOCTh MPOILIBIX I[€H, 00bEMOB U I[€H CBA3aHHOI'O aKTHBA; BBIXOJIHBIMH —
CJIeAyIOIIee 3HAUeHUE LICHBI 1IEIEBOTO aKTHBA.

2. ITocTpoenue Mmoaemnu:

* Ucnonesyiitre neiiponnsie cetu (LSTM, GRU), kotopble cmocoOHBI paboTaTh C
MHOTOMEPHBIMH BXOJHBIMH JIaHHBIMH.

* ApXUTEKTypa MOJIENIH JOJDKHA MPEAYCMaTPUBATh BOZMOXKHOCTh 00pabOTKH HECKOIBKUX
BXOJIHBIX TPU3HAKOB HA KaXKIOM BPEMEHHOM IIIare.

3. O0y4enne Moemu:

» Paznenute nanusie.

* OOyuuTe MOJIENb, UCTIONB3Ysl MYJIbTUBAPHAHTHBIC BXOIHbIE JaHHBIC.

* CpaBHuTe pe3ynpTaThl OOyueHUS M IMpelcKa3aHuil ¢ Mojenbio u3 padborsl Nel
(0OydeHHOW TOJBKO Ha II€HAX), YTOOBI KOJMYECTBEHHO OIECHUTH 3(P(eKT oT m0OaBiIeHHST HOBBIX
MPU3HAKOB.

4. OrneHKa pe3ynbTaToB:

* OueHuTe Ka4eCcTBO MPEJCKa3aHUl Ha TECTOBOM BHIOOPKE, UCTIOIB3YSI METPUKHU.

* IIpoBeanTe cpaBHUTEIBHBIN aHAIN3 TPOU3BOAUTEIIEHOCTH MOZEIH C U 0e3 ydera oobema
TOPIOB U CBA3aHHOT'O aKTHBA.

* Busyanusupyiite peanabHble U IPEICKA3aHHBIC LICHBI.

[Ipaktuyeckas pabora Ne 22. [lpernckazanue IeHbI aKTUBA HAa OCHOBAHHWU Tpaduka
U3MEHEHHs IeHbl, 00beMa TOPrOB M IIEHbl CBA3aHHOIO AaKTUBA(MHJECA) C HCIOJIb30BAHUEM
HEWPOCETH Ha HECKOJIBKO I11aroB

Hens: OO0benuanTh mOAXOABI M3 paboT Ne20 m No2l, pazpaboraB Momenb, KoTopas
IPOTHO3UPYET MOCIIEeI0BATEIBHOCT OYIYINX [IEH aKTHBA Ha HECKOJIBKO IIaroB BIIEPEl, yUUTHIBAs
IPU 3TOM MHOKECTBO BXOAHBIX ()aKTOPOB (1IeHa, 00bEM, CBA3aHHBINA aKTHB).

3aganue:

1. CO0p ¥ MOATOTOBKA TAHHBIX:

* Hcmonb3yiiTe Te ke MyJIbTHBAapUAaHTHBIE TAaHHBIE, YTO U B paboTe Ne2l.

* Cdopmupyiite mapsl "BXOAHbIE JaHHBIE - BBIXOJHBIE JAaHHBIE": BXOIHBIMU JaHHBIMU
OyZeT mocienoBaTeNIbHOCTh MPOILIBIX II€H, 00bEMOB U II€H CBS3aHHOI'O aKTHBA; BBIXOJHBIMU —
MIOCJIEI0BATEIBHOCTD U3 HECKOJIBKUX CIIEIYIOIINX 3HAYEHUH LIEHBI LIEJIEBOTO aKTHBA.

2. [loctpoenue monemnu:

* Hcnonw3yiiTe apXHUTEKTypbl, MOAXOAAIIUE JUIsl MHOTOIIArOBOIO IPOrHO3MPOBAHUS C
MHOTOMEPHBIMM  BXOJHBIMM  JaHHbIMU  (Hampumep, Seq2Seq ¢ LSTM/GRU, wumm
CIENUAIN3UPOBAaHHBIE MOJIENH ISl MYJIbTUBAPUAHTHBIX BPEMEHHBIX PSJIOB).

* Mogenb 10KHA yMETh 00pabaThIBaTh HECKOJIBKO MPU3HAKOB Ha BXOJIE€ U F€HEPUPOBATH
NOCJIEA0BATENBHOCTD IIPEJCKA3aHNN Ha BBIXO/JIE.

3. O0y4eHue MOJIeIH:

* Paznenute naHHbIE.

* OOyuute MOJEINb, ONTUMHU3HUPYS €€ ISl MHOTOIIArOBOrO MPOTHO3HPOBAHUS C YUETOM
BCEX BXOJHBIX IPU3HAKOB.

* CpaBHHTE pe3yibTaThl C MOJENbI0 U3 paboThl Ne2 (MHOromaroBoe MporHO3MpOBaHHE
TOJIBKO I10 1I€HE), YTOOBI OLIEHUTH T00ABOYHYIO [IEHHOCTh MYJIbTHBAPHAHTHOTO MOJIXOAA.

4. OueHka pe3yabTaToB:

* OueHuTe KauecTBO NPEACKA3aHNUN I KaKIO0ro 11ara IporHo3UpOBaHMUsL.

* [Ipoananuzupyiite, Kak 700aBI€HHE HOBBIX IPU3HAKOB MOBJIHAJIO HA TOYHOCTh MTPOTHO3a
Ha pa3HbIX BPEMEHHBIX TOPU30HTAX.

* Busyanuzupyiite peanabHble IIEHbI U MPECKa3aHHbIE TOCIEI0BATEILHOCTH 1IEH.




TpeGoBanus k 0popMIICHUIO
Otuer HODKEH cojaepXkaTh MOJAPOOHOE omnucaHue (BKIoyas wuunocTpanuu). OTuér mo
NPAaKTUYECKOMY 3aHSATHIO BBITIOJHIETCS Ha CTpaHUIax Gpopmara A4 B 3JIEKTPOHHOM BHJIE.
[Tpu odopmieHun oT4ETa UCIIONIB3YETCSl CKBO3HAS HyMepalus CTPAHMII, CUYUTAs TUTYJIbHBIH
JIMCT MEepBOM cTpanuued. HoMep cTpaHuULbl HA TUTYJIBHOM JIMCTE HE CTaBUTCA. HoMepa cTpaHHULlbl
CTaBSITCS IO LEHTPY BBEPXY.
[Tpu opopmienun otuéra codIOAATH CIEAYIOMINE TPEOOBAHUS:
e J[11s 3aroI0BKOB: MONYKUPHBIA WIPUQT, 14 0T, HIEHTPUPOBAHHBIM.
e Jlns OCHOBHOTO TEKCTA: HEXHUPHBINA MPHUPT, 14 1T, BBIpaBHUBAHUE I10 IIUPUHE.
e Bo Bcex cinyuasx tum mpudra — Times New Roman, orctyn a63ana 1.25 cM, noiayTopHBIT
MEXIyCTPOUYHBIN UHTEPBAI.
e [lons: neBoe — 2 cM, mpaBoe, BepxHee U HIKHEE — 1 cMm.

Kputepun onenkmn:

[Ipouenypa oueHuBaHus

Onenka 3a MpakTUYeCKHe pabOThl BBICTABISETCS Ha OCHOBE MHCHbMEHHOTO OTYeTa
oOyuatomierocsi. [lpenonaBarens MOXKET MHONPOCUTh OOYYArOIIETrocs WUCIPaBUTh 3aMEUYaHUs 110
0(OPMIICHUIO UITH COAECPKAHHUIO OTYETA MO MPAKTUYECKON padoTe.

Dopmbl Kputepun u HOpMBbI OLIEHKHU
TeKylIero
KOHTPOJIst
OTtueTsl mo | 1-3 Oamma craBuTCcAa  0OOydYarOImEMycs, KOTOPBIM  IMPOJIEMOHCTPUPOBAIT
MPAKTUYECKUM pe3yNnbTaThl  BBIMOJIHEHHS]  MPAKTUYECKOW  paboThl, COOTBETCTBYIOIINE
paboram 1-16 MOCTaBJIEHHBIM 3aJladaM, U MPEeJOCTaBHII OTYET, O(OPMIIEHHBIH JOJIKHBIM
00pa3oM U cofieprKaluil KpaTKoe OMMCaHNe OMYyYEeHHBIX Pe3yIbTaToOB
0 6amioB — paboTa He ObljIa BRIMOJHEHA
OTtyeTsl mo | 1-2 OGamnma craBurca O0OydarmeMycs, KOTOPBIM MPOJIEMOHCTPUPOBAT
MPAKTUYCCKUM PE3YIbTATHI BBITIOJTHCHU A HpaKTI/ILIGCKOI\/JI pa6OTI)I, COOTBECTCTBYIOIIIMEC

pabotam 17-22

MOCTaBJIIEHHBIM 337ayaM, W TPEAOCTaBUI OTYET, O(GOPMIIEHHBIH JIOJIKHBIM
00pa3oM U cofepKaIinii KpaTKOe OMMCAHKE ITOJTyYSHHBIX PE3YJIbTaTOB
0 6ay10B — paboTa He ObLIA BHINOJIHEHA

7.3. OuneHovHnblie cpeacrea A HpOMe)KyTO‘lHOﬁ aTTeCTallu M0 HUTOoraMm OCBOCHHUSA

AUCHUIIJIMHBI

7.3.1. Bonpochl K NPpOMeKYTOYHOM aTTecTaluu

Cemectp 8
Ne Bonpocsl k 3a4eTy
n/n
1 | OcHoBHBIE OHATHS UCKYCCTBEHHOTO HHTeIIekTa (MIN).
2 | Bzaumocsszp MU ¢ paznuaHbIMU 00J1aCTSIMU HAYKH M TEXHUKH
3 | Onumute apxutektypy FCN, npuHIUIBI TPSMOTO U OOPAaTHOTO pacpOCTPAHEHUS

omn6Oku. [lpuBenure npumep 3anaum.

4 | Ha3oBuTe KJIIOUEBbIe TapaMeTphl (CIIOU, HEUPOHBI, aKTUBALIMHU ) U TIPUHIIMIIBI

IIPOEKTUPOBAHMSI HEUPOHHBIX ceTeil s knaccudukanuu. Kak oHn BIMSIOT Ha MOENB?

5 | Ilepeuncnute meroasl ontumuzanuu. Oowscaute L1/L2 perynspuszanuio, Dropout u Batch

Normalization.

6 | Onummure HazHaueHue ¢yHkumii aktuBanuu. [Ipusenure npumeps! (ReLU, Sigmoid,
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n/n
Softmax) u UX NpUMeHEHUE B Pa3IUYHBIX CIIOSIX.

7 | Haiite onpenenenus nepeoOydeHus 1 Heoo0ydeHus. Ha3oBUTE MPUYMHBI U METOBI
MIpeIOTBpAIEHUS lepeoOyUeHusl.

8 | Camoopranumsyromuecs cetu (SOM): O6bsicuute npuHIun padotsr SOM. B uem ux
OTJIMYME OT MOJIHOCBS3HBIX ceTeil? [IpuBenuTe npumepsl npuMeHeHusl.

9 | Knaccudukanus BusyaibHbIX 00pa3oB: Kakue npoGiieMbl BOSHUKAIOT NP UCIIOIb30BAHUN
FCN mns knaccudukarum nzoopaxenuii? [Ipeyioxkure nyTn ux penieHus.

10 | Ilepeuncnute u 0OBSICHUTE KIFOYEBBIE METPUKH Kiaccupukanuu (Accuracy, Precision,
Recall, F1-score, ROC-AUC). B kakux ciydasx Kakias U3 HuX Harbosee nH(hopMaTHBHA?

11 | OOpsaAcHHUTE Ha3HAYCHUE O0YYAOIICH, BAIMIAIIMOHHON M TECTOBOM BBIOOPOK. OnummTe
npuHun k-01049HOM Kpocc-Balnaanuu.

12 | Jlaiite onpeneneHue runeprnapamerpos. [IpuBeaute npumepsl 1 00bICHUTE UX BIUSHUE HA
oO0y4yenne. Ha3oBHUTE METO/IBI MX HACTPOUKH.

13 | Haiite onpenenenue O6pabotku EcrectBennoro fA3bika (NLP). HazoBute 3-4 ocHOBHBIE
3a/1a4y, pemaeMble ¢ noMoupio NLP, 1 KpaTko onumuTe OJJHy U3 HUX.

14 | OOBsACHHUTE KOHIICTIIIUIO MOCIH "MEIIKa CI0B" JJIs peIcTaBlIeHus TeKcTa. KakoBhl €€
OCHOBHBIE OTPaHUYEHUs?

15 | Onumwmte nBa ocHOBHBIX moaxona B Word2Vec: CBOW (Continuous Bag-of-Words) u
Skip-gram. B yem ux npuHIMNHAIBHBIC PA3JIMYUs M KaKyH0 33724y OHH PELIaloT?

16 | Kakue ceMaHTHYECKHE U CHHTAKCUYECKHE CBOMCTBA CIIOB MOTYT YIIaBITUBATHCS
BekTopHBIMU nipecTaBieHusMu (Word Embeddings)? TlpuBenure mpumMepsl.

17 | Yro takoe npensapurenbHo odyueHHsle (pre-trained) Word Embeddings (nanpumep,
GloVe, FastText)? B uem ux npeumymiecTBo nepe; 00y4eHueM SMOEIMHTOB C HYJIs1?

18 | OnummTe apXUTEKTYpy ¥ MPUHIUT pabOTH 0a30BOM PEKYpPEHTHON HEHPOHHOM CeTH
(RNN). O6bsicauTe, Kak 00pabaThIBaeTCs MOCIEI0BATENBHOCTh IaHHBIX.

19 | KakoBa npobnema 3atyxaromux (vanishing) u B3peiBaromuxcs (exploding) rpaaueHToB B
6a30BbIXx RNN? [Touemy oHa BO3HHKaeT?

20 | O0bsicauTe apxutekTypy cetd LSTM. Onummute Ha3HAYSHUE W TPUHIIAIT PaOOTHI
"Bentuieit" (gates) B LSTM-sueiike (3a0bIBatoninii, BXOJHON, BBIXOIHOM).

21 | Yro takoe nBynampasineHHas LSTM (BiLSTM)? Ins xakux 3agad NLP ona ocobenHO
s dexTrBHA U ToUeMy?

22 | OnmmmTe apXUTEKTypy yIpaBisieMol pekyppeHTHoi sueiikin GRU. B yem e€ otnuunme ot
LSTM u kakoBbI €€ NpeuMyIIecTBa/HET0CTATKN ?

23 | Kak moxHo ncrnosib3zoBate RNN mmu LSTM st 3anaun kitacCUpUKAUN TPEI0KCHHN?
Kaxue oco0eHHOCTH apXUTEKTYPhI U BHIXOJOB MOJIETH BaXKHBI JIJIsl OTOM 3aaun?

24 | Kpatko ommummre kouteniuio RNN-CF. Kakue "kKoHTeKCTHBIC TPU3HAKK" MOTYT
WCIOJIb30BATHCS U KaK OHM MHTETPUPYIOTCS B MOJICTH?

25 | Onummre o0IIyI0 apXUTEKTYPY CUCTEMBI MAIlTMHHOT'O TTepeBoia Ha 0cHOBE Seq2Seq
mozenei (Encoder-Decoder). KakoBa ponbs sHKOEpa M Iekoiepa?

26 | Yro Takoe MexaHU3M BHUMaHHs (Attention) ¥ mo4eMy OH CTall PEBOJTIOIMOHHBIM B 3a7ja4ax
NLP, ocobenno B maminHHOM 1niepeBojie? Kak oH moMmoraer Mojaenu GoKycupoBaThCs Ha
PEJIEBAaHTHBIX YAaCTAX BXOAHOW MOCIET0BATEIHHOCTH?

27 | ITomumo RNN, kakue apyrue moaxoasl (Hampumep, Ha ocHoBe Bag-of-Words ¢ ML-
KIaccupuKkaTopaMu, WM Ha ocHoBe Transformer) MOTYT HCIIOTB30BATHCS [
KJIACCU(DMKAIIMH TIPETOKEHUHN?

28 | Kparko onumute apxutektypy Tpanchopmepa. Kakue kitoueBbie koMmoHeHTHI (Self-
Attention, Positional Encoding) nenatot ero MOutHeIM i1t 00pabOTKH
MOCJIeI0BATEILHOCTEMN ?

29 | Yro Ttakoe mpeaBapuTeabHO 00yueHHbIe s3b1koBbIe Moenu (PLMs) tuma BERT, GPT? B




n/n
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4EM MX OCHOBHAad MJCA U IIOYEMY OHHM TaK YCHGH_IHBI?

30

Omnumure nporecc "noodyuenus" (fine-tuning) nmpenBapuTeNbHO 00YIEHHBIX S3BIKOBBIX
MOJICJICH JJIsl pelIeHUs] KOHKPETHBIX 3a1a4d NLP

31

Kaxkue akTyanpHbIe HanpaBJIeHUs UCCIIe0BaHU 1 pa3BuThs B NLP BBl MOkeTe Ha3BaTh
(HarmpuMep, NOHUMaHKUEe AUAJIOrOB, FeHepalysl TEKCTa, BOIPOCHO-OTBETHbIE CUCTEMBI,
MyJbTUMOIabHble NLP)?

32

UYro Takoe 3aj1a4a pacro3HaBaHus 00pa3oB? ONUIIATE OOIIYI0 CXEMY PEIICHUS 3a1auH
pacrno3HaBaHus 00pa30B, BKIFOUYAs 3TAIlbl MPEA00PaOOTKH, BBIACICHUS TPU3HAKOB H
KJIacCU(DUKAIINH.

33

OOBsicHHTE, UTO TaKOE MPU3HAKK B KOHTEKCTE pacro3HaBaHus oOpas3os. [IpuBeaure
IPUMEpPHI IPOCTHIX PU3HAKOB (HAIPUMEP, Kpasi, YIIIbl, IIBETOBBIE THCTOIPaMMBI) U Ooliee
cioxHbIX (Hanpumep, SIFT, HOG).

34

Kak meton onopHbix BekTopoB (SVM) MokeT ObITh UCHIOIB30BaH JIs KiIacCU(PUKaUU
00pa3oB? OOBsicHUTE NPUHIHUIT PabOThl SVM, BKIIHOYas HOHATUE TUIEPIUIOCKOCTH
pa3JiesieHns U BEKTOPOB HNOACPKKU.

35

Onummure apXuTeKTypy cBepTouHOi HelipoHHoi cetu (CNN). O0bsicHUTE POITh
CBEPTOYHBIX CJIOEB, CI0€B MynuHra (pooling) u moaHOCBs3HBIX ciioeB B CNN st
00pabOTKH N300PAKCHUIA.

36

JleranpHO OOBSCHUTE Olepanuu cBepTKH (convolution) u mynuara (pooling) B CNN.
KakoBo nx Ha3HaueHNE U KaK OHU BIMSIOT HA MPEICTABICHIE MPU3HAKOB U300paKeHU?

37

[Ipuseaute npumepsl coBpeMeHHbIX apxuTekTyp CNN (Hanpumep, AlexNet, VGG,
ResNet, Inception) 1 KpaTKO ONMUIINTE UX KIFOUEBBIC OTIMYHS WIM HHHOBAIMH, KOTOPHIE
MO3BOJIMIIM JIOCTUYb JYUIIUX PE3YIbTATOB B PACIIO3HABAHUN 00Pa30B.

38

UYro takoe Transfer Learning (mepeHoc 3HaHUI) U Kak OHO IPUMEHSETCS] B MAIIMHHOM
3penun? Onumute npouenypy fine-tuning (1oo0yueHus) npegoOdyuyeHHOH MOETH JIIs
HOBOM 33/1a4M KJ1acCU(UKaLMU U300paKeHUH.

39

[TomuMmo knaccudukanum n300paKeHH, HA30BUTE M KPATKO OMMUILIUATE APYTHE 3a1a4u
MAaIIMHHOTO 3pEHHs, TAKHE KaK JIeTeKTUPOBaHUE 00BEKTOB, CETMEHTAIIHS H300pasKeHHUH,
OTCJIE)KMBAHNE 00BEKTOB

40

Kakue ocHOBHBIE 3Tamnbl npe1o0padoTKH N300paskeHU NCIOIB3YIOTCS Mepest mojaueil B
Mojienb pacniozHaBanus? [lpuBenure npumMepsl (HOpManu3anus, ayrMeHTalus TaHHbIX,
U3MEHEHHE pa3Mepa).

41

Kakne ocHOBHbIE TPOOJIEMBI M OTPAaHMUYEHHSI CYLIECTBYIOT B 3a]lauax pacro3HaBaHMs
00pa30oB ¥ MAIIMHHOTO 3peHMs (HalpuMep, BAPHATUBHOCTh OCBEIIECHUS, paKypca,
Macitaba, okkiito3us)? Kak coBpeMeHHbIe METO/1bI BITAIOTCS UX PEIIUTH?

42

UYro Takoe BpeMeHHOU psia? ONUIINTE OCHOBHBIE KOMIIOHEHTHI BPEMEHHOT'O psJia (TpeH I,
CE30HHOCTh, IIMKJIMYHOCTD, IIyM) U METOBI €r0 JEKOMITO3UINH (aIIUTUBHAS U
MYJIbTUTUTMKATUBHAS MOJIEIIN).

43

OOBsicHUTE OHATHE CTAIIMOHAPHOCTH BPEMEHHOTO psijia. [foueMy cTaniMoHapHOCTh BaskHA
JUISL KJIJACCUYECKUX MOJIENIEN TPpOrHo3upoBanus? Kakue MeTo1bl HCIIOJIBb3YOTCS IS
IIPUBEICHNS BPDEMEHHOTO Psiia K CTAlMOHAPHOMY BUAY?

44

OrnumuTe TpuHIMI padoThl U KoMoHeHTHI Mosienn ARIMA (p,d,q). Kak onpenensitorcst
nopsiaku p, d, q? Ilpuseaure npumepsl 3anay, rae ARIMA Gyner ymecTtHa.

45

Mertpuku nporano3upoBanus: Kakue METpUKH UCTIONB3YIOTCS IS OIIEHKH Ka4eCcTBa
nporHo3oB BpeMeHHBIX psanoB (MAE, MSE, RMSE, MAPE)? O0bscHuTe UX pa3inuuus U B
KaKUX CUTYalMsIX Kak/1as U3 HUX MPEANOoYTHTEIbHA

46

Kakue HoBbIe mpu3HakH (features) MOXKHO M3BJI€Yb U3 UCXOAHOTO BPEMEHHOTO psijia s
UCIOJIb30BAaHUS B MOJEIISX MAIIMHHOIO 00y4eHus (HalpuMep, 3ana3blBatoliye 3HaueHus,
CKOJIb3SIIIIME CTaTUCTUKH, KaJleHAapHble pu3Haku)? [TpuBenure npuMepsl.

47

Kaxkue obmue Mozenn MammHHOT0 00ydeHus (Hanmpumep, TUHEHHas: perpeccus,




n/n
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CITy4alHBIN JIec, TPaueHTHBIN OYCTHHT) MOT'YT OBITh aIalITUPOBAHBI JIJIs
MIPOTHO3UPOBAHHUS BpeMEHHBIX psi1oB? Kakne 0COOEHHOCTH MX MPUMEHEHHS B 3TOM
KOHTEKCTE?

48 | OOwscHUTE, MoUyeMy peKkyppeHTHbIE HeiipoHHbIe cetr (RNN) u ux pasHosunnoctu (LSTM,

GRU) ocobeHHO MoAXOoAT Ui 3a7a4 IPOTHO3UPOBAHUS BPEMEHHBIX PsiioB. KakoBbl
npeumyniectBa LSTM/GRU no cpaBuenuto ¢ mpocteiMu RNN?

49 | ITomumo RNN-1ogo0OHBIX ceTeid, Kakue eIe HeMpoceTeBbIe apXUTEKTYphI (Harpumep, 1D

CNNSs, Transformer-noo0Hbie MOEIH) IPUMEHSIFOTCS JUTS aHAIM3a U POTHO3UPOBAHHUS
BpeMEeHHBIX psa0B? KpaTko onummTe X NpeuMyecTBa.

50 | Yro takoe onxHomiaroBoe (single-step) u MmHoromarosoe (multi-step) nmporaozupoBanwe?

Kakue cyiiecTByroT OCHOBHBIE CTPATErMy I Pealu3allii MHOTOIIarOBOro
IIPOrHO3UPOBAHUS (HAIIpUMEp, peKypCHUBHasl, IpsiMasi, MHOTOBBIXO10Bast)?

7.3.2. Kputepuu 4 HOPMbI OLEHKH

®opma
NpoBeAeHUsA
Cemectp . Kpurtepun u HOpMBbI OLICHKH
MPOMEKYTOUHOI
aTTecTaunu
9 3auger 3a4TEHO Ot 0 1o 100 6amoB

HE 3a4TCHO

Menee 55 0amnoB




8. YueoHO-MeTOoAMUYECKOE M HH(POPMALIMOHHOE 00ecnedyeHrue TUCIHIIINHbI

8.1. O6s13aTesibHAsI JIUTEPATypa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAYYHOU
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3nanus ounodaunorexe /
n/n MeToIMYecKoe nocooue,
HaumeHoBaHue
NPaKTHKYM, JP.) 3EC

1. | CeicoeB JI. B. BBenenne B Teopuio HCKYCCTBEHHOTO VYuebHoe mocodue 2021 OBC «IPRbooks»
WHTEJUICKTA : yueOHoe rmocobue / /1. B.
Cricoes, O. B. Kypunra, /. K. [Ipockypus.
— Mockasa : Aii [Iu Ap Menua, 2021. —
170 c.

2 | Casonos C. H. Cucrembl HCKYCCTBEHHOTO MHTEIJIEKTA : YyeOHoe nmocodue 2023 3BC «IPRbooksy»
yuebnoe nocodue / C. H. CazonoB. —
VYIIBSIHOBCK : Y IbSHOBCKHUM
rOCyJIapCTBEHHBIA TEXHUYECKUI
yHuBepcuteT, 2023. — 84 C.

3 | Opnos A.W. VckyccTBEHHBIN HHTEIIICKT: SKCIIEPTHBIC Y4aeOHHuK 2022 3BbC «IPRbooks»
orieHkH : yueOHuk / OpioB A.M.. — MockBa
: Aii I[Tu Ap Meaua, 2022. — 436 C.

4 | Pyukun B.H. CucreMpl HCKYCCTBEHHOTO MHTEJIEKTA. VY4uebHuk 2024 3BC «IPRbooks»

HeiipoceTn 1 HEHPOKOMITBIOTEPHI : YUEOHUK
/ Pyukun B.H., Koctpos b.B., CBupuna
A.I'.. — Mocksa : KYPC, 2024. — 288 c.




8.2. lonosiHMTEILHAS JIUTEPATYpPaA

Tun (yueOHUK, yueOHOE

KoanuyecTtBO B

HAYYHOU
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeToauYecKoe mocooue,
HaumenoBaHue
NPAaKTHKYM, JP.) 3EC
1. | [HaBnos C. H. CucreMbl HCKYCCTBEHHOTO UHTEIJIEKTA. VY4eOHoe nocobue 2011 3bC «IPRbooks»
Yacts 1 http://www.iprbo
okshop.ru/13974.
html
2. | [Tanos C. H. CucreMbl HCKYCCTBEHHOTO HHTEIJIEKTA. VY4eOHoe nocobue 2011 3BbC «IPRbooks»

Yacts 2

http://www.iprbo
okshop.ru/13975.
html




8.3. Ilepeuennr mpodeccHOHAIBHBIX 0a3

AAHHBIX U WH(GOPMALMOHHBIX CHPABOYHBIX

CUCTEM
Ne
- HaumenoBanue Ccbuika
1 Springer Nature (Hommorexcrosas https://www.springernature.com/gp/products
KOJUICKITHSI )KyPHAJIOB)
Springer eBooks (ITomHOTEKCTOBAS
2 KOJUIEKIIUS AJIEKTPOHHBIX xuur | https://link.springer.com/
n3aarenbcTBa Springer Nature)
3 | «Komekc» https://kodeks.ru/
4 ELIBRARY.RU (anekrtponnas 6ubnmoteka | http://elibrary.ru
HAYYHBIX TTyOIHUKAITHiT)
5 ["Tapant"” https://www.garant.ru/
6 | "KoncymnprantlLioc" https://www.consultant.ru/
7 | Texakcmept https://cntd.ru/

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneYeHu sl

Ne Hanmenosanue IO PexkBU3HUTEI uoron:)pa
n/n (nata, HOMep, CPOK JeHCTBHUA)
1 | WinPro 10 RUS Upgrd OLP NL Acdmc JHorosop Ne 757 ot 04.07.2018, cpok
JIeHCTBUSI — OECCPOUHO;
Kontpakt Ne 1653 ot 14.12.2018, cpok
JIefcTBUS — 6ECCPOUHO
2 | Office Stdandard 2013 Russian OLP NL | Kontpakr Ne 690 ot 19.05.2015, cpok
AcademicEdition) JICUCTBHS — OECCPOYHO
3 Python 3.11 Jluniensus Python Software Foundation
License (PSFL)
4 | Jupyter Notebook JIuuenswust: Modified BSD License (Open
Source).
5 | TensorFlow Jlunensusi: Apache License 2.0.
6 | Visual Studio Code 1.75 Free Software
6 | Django 1.11.29 Free Software

8.5. Onucanue MaTepHAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYLIeCTBJIEHHUA
o0pa3oBaTeIbHOIO MpoLecca Mo JMCUUIIMHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKHUX H JP.

Ne 00bEKTOB VISl IPOBEACHUS MPAKTUYECKHUX H IlepeyeHb OCHOBHOIO
n/n JIA00PATOPHBIX 3aHATHI, TOMEIEeHUH 1JIs1 odopynoBanust
CaMOCTOSITE/IbHOI Pa0d0ThHI 00y4ar0IMXCH
(Homep ayauTOpHN)
KomnbrotepHsiii kiacc. YuebHas ayautopus 1 | Komnbrotep (MoHUTOpP DEXP
mpoBefeHUs  3aHATH  JekuuoHHoro  Ttuma. | DF27N1, cucremnsiit 6mok Intel Core
1 VYuebuas ayauTopust A TpoBeaeHus 3aHstuii | 17-12700, 2100MI'n, 16 T'6 RAM,
ceMHUHApcKoro tuma. YueOuas aymutopus mius | UHD  Graphics  770),  crousl
npoBeAcHUsT  J1abopaTopHbIX paboT. YdeOHas | yueHUUYECKHeE, CTOJ
ayIUTOpUsl Ui KypCOBOI'O IIPOEKTHPOBAHUS | MPENOAaBaTeIbCKUM, CTYJIbS,



https://www.springernature.com/gp/products
https://link.springer.com/
https://kodeks.ru/
http://elibrary.ru/
https://www.garant.ru/
https://www.consultant.ru/
https://cntd.ru/

HaumeHoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0UHEeTOB, J1a00paTopuii, MACTEPCKHUX H JP.

Ne 00BbEeKTOB /IJIsl MPOBEACHUSA MPAKTUYECKUX H IlepeyeHb OCHOBHOIO
n/n JIa00pPATOPHBIX 3aHATHIL, MOMEIeHUH 1151 odopynoBaHus
CaMOCTOSITEJIbHOM PadoThl 00y4arOIUXCH
(Homep ayauTopun)
(BBIMOJTHEHUST ~ KYPCOBBIX ~ paboT). YueOHas | akycTHYECKas aHeb.
aymqUTOpPUSL Ui TIPOBEACHHSI TPYIIOBBIX U
WHIUBUAYAIBHBIX  KOHCyJIbTaluil.  YyeOHas
ayTUTOPUS IS TPOBEACHUS 3aHATHH TEKYIIETO
KOHTpOJISI ¥ TpoMexyTouHoi artectaruu. (UTII-
211)
[Tomemienue a5 caMOCTOSTENbHOM pabOTHI Croubl, cTyINbA, CTEIUIaXH (B T.4Y.
5 obyuaromuxcs (YJIK-105). BBICTABOYHBIC) C KHUTAMH,
KOMIBIOTEPHI, MOOMIIbHEIE paboyre
MECTA.
[Tomemenue asi caMOCTOSTENbHOM paObOTHI CToJbl KOMIIBIOTEPHBIE, CTYJIbS,
3 | obyuarommxcs (YJIK-406). MHKPOKOMITBIOTEPHI raspberry pi

32 hit.
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