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1 Heawn, 3a0a4M ¥ IVIAaHUPYeMble Pe3yJbTAThI 00y4eHHs M0 AUCHUILIHHE

L]envro M3ydeHUs] TUCHUIUTMHBI «MallMHHOE OOYyYeHUs» 3aKII0YaeTCsl B O3HAKOMIICHUH C
0a30BBIMH MMOHATHAMHU U AITOPUTMaMHU MAaIIMHHOTO 00yueHus. PaccmaTpuBaroTcst 0COOCHHOCTH HX
OPUMEHCHHS K CHCTEMaM TEXHHYECKOro 3peHHs i obOecredeHUs pabOTOCIOCOOHOCTH U
0€30MaCHOCTH PATUOTEXHUYECKUX CHUCTEM, a TaKKE alTOPUTMbI KJIACCHYECKOTO MAIIWHHOTO
o0ydeHus, 00y4eHHS C TIOJKPEIUICHUEM, aHCAaMOJIEBbIE METOIbI, & TAK)KE apXUTEKTypa, pa3padoTka
U KCII0JIb30BaHKE HEMPOHHBIX CETEH IS PEHICHHUS TEXHOJOTHUSCKUX 3a/1ad.

3a0auu uzyuenus OUCYUNTUHBL:

e  (O3HAKOMJICHHS C Ppa3jInuHbIMU KJIaCCaMHU AJITOPUTMOB MAILIMHHOT'O 06yquI/151;

L4 HOJ'Iy‘lCHI/IH IMPAKTHUYCCKOI'0 HaBbIKa IIPOIrpaMMUPOBaHUA 3TUX aJITOPUTMOB,

e (O3HakoOMIIEHHE C npuMEpaMn HCII0Jb30BaHUA METOJOB MAIIMHHOI'O 06y‘leHI/I${ B

PCAIbHBIX TCXHOJIOTHYCCKUX 3aJavax.

OOyuenne mno nucnMIUiMHE «MamuHHOE OOy4YeHHe» HampaBiIeHO Ha (OPMHpPOBAHUE Y
00yYaroIuxcst CIeYOUX KOMIIETeHIIUHI:

Kox 1 HauMeHOBaHHe
KOMIIeTeHIN i

HHI{I/IK&TOPBI JOCTHIKCHUSA
KOMIIETCHIIU N

HaumeHnoBanue nmoxkasarejs
OllCHUBAaHUSA

IIK-7. Cniocoben
pa3pabarhiBaTh U MPUMEHSTh
METO/TbI ICKYCCTBEHHOTO
UHTEJUICKTa ¥ MAIIMHHOTO
00y4eHUs Il pereHUs
npoeCCUOHATILHBIX 3a1a4

HIIK-7.1 Beibupaetr MeTO bl 1
UHCTPYMEHTAJIbHBIEC CPEJICTBA
UCKYCCTBEHHOI'O MHTEJIJIEKTA
Y MAIIMHHOTO O0YYEeHHUS JIsI
pelIeHus 3a/1a4 B
3aBUCHUMOCTH OT
0COOEHHOCTEHN MpoOIEMHON U
peIMETHOM 00J1acTe
HIIK-7.2 Onpenenser
METPUKH OIEHKU PE3yIbTaTOB
MOJICIIMPOBAHUS U KPUTEPUU
Ka4yecTBa MOCTPOSHHBIX
MoJeIen

UIIK-7.3 ITpuHuMaeT yyactue
B OIIEHKE, BBIOOpE U NpHU
HEO0OXOAMMOCTH pa3padoTKe
METOJI0B UCKYCCTBEHHOTO
UHTEIJIEKTa ¥ MAITUHHOTO
oOydeHust

3HaTh:

MeTo/1b1 U aITOPUTMBI
MAaIIMHHOTO 00yUYeHus
MIPUMEHUMBIE I 00pabOoTKH
W/WJIH 3aIIUATHI JAHHBIX
Ymersn:

[TogOupate 1 UCMONB30BATH
AJITOPUTMBI MAIIIMHHOTO
00yueHus ist
MPOEKTUPOBAHUS CUCTEM
YIpaBJICHUS, XPaHEHUS U
oOMeHa JaHHBIMU IS
perieHust mpo(ecCHOHaTBLHBIX
3a1aq

Baagers:

HaBbikamu Hamucanus u

MO A (DHUKAIIH TPOTPAMMHOTO
KOJIa Ha SI3bIKE BBICOKOTO
YPOBHSI, BBITTOJTHSIOIIETO
M3y4aeMble KJIaCCUUYECKUe
QJITOPUTMBI MAIITMHHOTO
0o0ydeHus Ui pelieHus
npoecCHOoHANBHBIX 3a]a4

2 MecTo TUCHUIUIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOM NMPOrpaMmbl

I[I/ICL[I/IHJ'II/IHa OTHOCUTCA K 4YaCTH,

dbopMupyemMoil ydacTHUKamMu 00pa30oBaTeNbHBIX

oTHomeHud Omoka bl «/luctummmaer (Momynu)». JucnumiimHa HEMOCPEACTBEHHO CBSi3aHA CO

CJEeIYIOIMMHU JUCUUIUTMHAMU U nipakTukamu OOIT:
NHTemiekTyanbHbId aHAW3 JaHHBIX;
HudopManinoHHbIE TEXHOIOTUH;




KomneroTepHoe 3penue;

OOBEKTHO-OPUEHTUPOBAHHOE IPOTrPAMMUPOBAHHE;

OCHOBBI AITOPUTMU3ALUN U TPOTPAMMUPOBAHUS;
[Ipou3BoacTBEHHAS MpaKTHKA (TIPEAIUIIIIOMHAs);
[TpoMBIIICHHBI HHTEPHET BEllel B aBTOMOOMIICCTPOCHHH;
IIpoMBINIUIEHHBIM HHTEPHET BELIEH B MALIMHOCTPOEHUMU.

3 CTpyKTypa u coJep:KaHHe IUCHUTLTUHDI
OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI COCTaBIIAET 3 3aueTHble enuHUIBI (108 gacoB).

3.1 Buabl yueOHoii padoThl H TPYA0EMKOCTD

(mo popmam 0OyueHus)

3.1.1 Ounas hopma o0ydeHus

Ne Cemectp
n/ Buj y4eOHoii padoThI Kommaecrso
I 4acoB 7
1 AyIMTOPHBbIE 3aHATHS 54 54
B ToMm unce:
1.1 | Jlexuuu 28 28
1.2 | CemuHapcKkue/MPaKTHICCKUEC 3aHATHS 26 26
2 CamocrosiTesibHas padora o4 94
B Tom uncne:
2.1 | IloaroroBka OT4ETOB MO MPAKTHYECKUM paboTam 24 24
2.2 | Pabora c KOHCIIEKTOM JIEKIIUI 16 16
2.3 | llonroroBka k qud.3a4éry 14 14
3 IIpomMe:kyTOoUHasi aTTECTALUSA
3auet/nud.3auer/7K3aMeH Jud.3aueT
Hroro 108 108
3.1.2 3aounas ¢popma oOyueHUst
Ne CemecTtpbl
n/ Buj yueOHoi1 padoThI Kouecrso
I 4acoB 9
1 AyIMTOPHBIC 3AaHATHS 12 12
B Tom uucrne:
1.1 | Jlexuun 6 6
1.2 | CemuHapckue/mpaKTUIECKHUE 3aHATHS 6 6
2 CamocrosiTesbHast padora 96 96
B ToMm uucrne:
2.1 | IloaroroBka OT4ETOB MO MPAKTHUYECKUM paboTam 44 44
2.2 | Pabora c KOHCTIEKTOM JIEKIIUI 30 30
2.3 | [loaroroBka k qud.3a4éry 22 22
3 IIpomexyTouHast aTTeCTANMUSA
3auet/nud.3auer/>K3aMeH nud.3aueT
Hroro 108 108




3.2 TemaTH4yecKHii IJIaH H3YyYCHUST NUCHUIIIINHDbI

(mo hpopmam oOydeHMS)

3.2.1 Ounas popma oOydeHuUs

Ne
n/n

Pa3genbl/TeMbl
JTUCIHHUIIINHEI

TpynoeMKocTh, 4ac

Bcero

AyauTopHasi padora

Jlexmun

Cemunapckue/
NPaKTHYECKHE
3aHATHUS
JlaboparopHbie
3aHATHUS

[IpakTnueckas

IIOATr0OTOBKA

CamocrosaTeJbHas
pabora

Pasznen 1. Beenenue. Padora ¢
JAaHHBIMH

o

[ By
o

11

Tema 1. O030p 3212y, penraeMbIx
METOJIOM MalTMHHOTO 00yYeHUS.
Knaccugukarus anroputMoB
MAaIIMHHOTO 00y4Y€eHus

1.2

Tema 2. O030p OCHOBHBIX OUOIHOTEK
si3pika Python miist anropurmos
KJIACCHYECKOTO MAIIMHHOTO 00y4YeHUs

13

Tema 3. [loaroroBka JaHHBIX, UMIIOPT
MAHHBIX U CHelUaIbHBIE OMOINOTEKU
Python

14

Tema 4. ®opmupoBaHHUe TECTOBON U
oOyuaroreit BBIOOpPOK ist
TEXHOJIOTMYECKOH 3a7aun

Pa3zngen 2. AHcaM0J1eBbIe METOABI.

24

12

2.1

Tewma 1. berrunr, Ctekunr, BycTuHr

(e}

2.2

Tema 2. O0yueHue ¢ NoAKpernyIeHueEM

Pa3nen 3. HelipoHHble ceTH

64

32

3.1

Tema 1. BBeneHne B HEHPOHHBIE CETH.
OcHOBHBIE TIOHSTHS, KJIaCCU(UKAIUH,
APXUTEKTYPhI

3.2

Tema 2. OtHOCIIOMHBIE HEMPOHHBIE
cetu. JIuHeHas U HeNMHEWHAs
knaccudukanusa. Odydenue ¢
MOMOIIBIO TTpaBuia Xeb0a.

3.3

Tema 3. MHOTOCIOMHEIC
MEPLENTPOHBI: BBEJCHUE B
MHOT'OCJIOVHBIE HEHPOHHBIE CETH,
o0paTHOE pacpoCTPAHEHHUE OIIHUOKH.

3.4

Tema 4. ApXUTEKTYpbl HEHPOHHBIX
CeTel: CBEPTOYHBIE HEMPOHHBIE CETH
(CNN) u pexyppeHTHbIE HEHPOHHBIE
cet (RNN)

3.5

Tema 5. IIpoGnema nepeoOyyueHus u
METO/bI peryisipu3aliu. AJlanTHBHbIE
MeToAbl onTuMu3anuu: Adam,
RMSProp u npyrue.




3.6

Tema 6. [IpoaBHUHYTBIE apXUTEKTYPHI:
r1y0OKHe HEHPOHHBIE CETH: UX
IIPEUMYILIECTBA U CII0)KHOCTH;
TE€HEPAaTUBHBIE COCTSI3aTENbHbBIE CETU
(GAN) a1 reHepali KOHTEHTA.

3.7

Tema 7. OTUUEeCKHE U COIIHAIIBHBIE
ACIEeKThI: ATUYECKHE BOIIPOCHI B
MCIIOJIb30BAaHUM HEMPOHHBIX CETEM,
aBTOMATH3AIMS U 3aMEIeHUE padounx
MPOLIECCOB, BIUSIHUE U
pacrpoCTpaHEHHE CMELIEHUN U
MIPEAB3SITOCTH B JTAHHBIX.

Hroro

108

28

26

54

3.2.2 3aounas popma oOydeHus

n/n

Pa3znenanl/Tembl
JUCIUINLINHBI

TpynoemkocTh, 4ac

Bcero

AyauTopHasi padora

Jlexknuum

Cemunapckue/
NPaKTUYECKHE

3aHATUA

JlaboparopHbie

3aHATUA

[IpakTnueckas

IoAroToBKa

CamocrosiTeJabHas
padora

Pasznen 1. Beenenue. Padora ¢
JNAHHBIMHUA

|

[EEN
(2]

11

Tema 1. O030p 3a1a4, perraeMbIx
METO/I0M MallIMHHOTO 00yUYeHHUs.
Knaccugukarus anroputMon
MaIIMHHOTO 00yUY€eHus

0,25

1.2

Tema 2. O030p OCHOBHBIX OUOIHOTEK
a3bika Python 11s anroputmos
KJIACCHUYECKOI'0 MALTMHHOTO 00y4eHUs!

0,25

13

Tewma 3. [logroroBka JaHHBIX, UMIIOPT
MAHHBIX U CHENUAIbHBIE OMOINOTEKH
Python

0,25

0,25

14

Tema 4. ®opMupoBaHHe TECTOBON U
oOyuato1ieit BBIOOpOK AJist
TEXHOJIOTMYECKOM 3a7a4u

0,5

0,5

Pa3znen 2. AHcaM0J1eBbIe METOALI.

18

16

2.1

Tewma 1. berrunr, Ctekunr, bycTunr

0,5

0,5

(e}

2.2

Tema 2. OOyueHue ¢ NOAKPEIIICHUEM

0,5

0,5

Pa3znen 3. HeiiponHnble ceTn

72

64

3.1

Tema 1. BBeneHne B HEHPOHHBIE CETH.
OcCHOBHBIE TIOHATHS, KJIaCCU(pUKAIUH,
APXUTEKTYPBI

0,5

0,5

3.2

Tema 2. OHOCIOMHBIE HEMPOHHBIE
ceru. JIuHelHas ¥ HEJIMHEWHAs
kiaccugukanus. O6ydyeHue ¢
MOMOIIBIO TTpaBmiIa Xeb0a.

0,5

0,5




Tema 3. MHOrocnoitHele
MEPLENTPOHBI: BBEJACHHUE B
MHOTI'OCJIOMHBIE HEHPOHHBIE CETH,
o0paTHOE pacrpoCTPAHCHHUE OIUOKH.
Tema 4. ApXUTEKTYpbl HEHPOHHBIX
CeTe: CBEpTOYHBIC HEHPOHHBIE CETH 1 1 16
(CNN) u pexyppeHTHbIE HEHPOHHBIE
cetu (RNN)

Tema 5. [Ipobiema nepeodydeHus u
METOJIbI PETYJIIPU3ALNU. ATalITUBHEIC 05 05 8
MeTOABI onTUMHu3anun: Adam, ! !
RMSProp u npyrue.

Tema 6. [IpoaBHUHYTHIE apXUTEKTYPHI:
r1y0OKHe HEHPOHHBIE CETH: UX

3.6 | mpeuMyIIeCTBa U CIOKHOCTH; 0,5 0,5 8
TeHEPATUBHBIE COCTS3ATEIbHBIE CETH
(GAN) a1 reHepalii KOHTEHTA.
Tema 7. DTHUUecKue U COMAIbHBIC
ACTEKTHI: STUYECKHE BOIIPOCHI B
MCIIOJIb30BaHNU HEMPOHHBIX CETeH,
3.7 | aBTOMaTH3aIMs U 3aMEIICHUE PA00UNX 0,5 0,5 8
MPOLIECCOB, BIUSHHUE U
pacnpoCcTpaHeHUE CMELLICHUIN U
MPEJIB3STOCTU B JAHHBIX.

3.3

3.4

3.5

Hroro | 108 6 6 96

3.3 Conep:xaHue TUCHUILTUHBI

Paszoen 1. Beeoenue. Paboma c oannvimu

B osTtoM pazmene CTyaeHTHI O3HAKOMATCS C METOJaMU MAIIMHHOTO OOYy4YeHUs M HUX
npuiokeHussMA. OHU U3y4aT KJIacCU(UKAIMIO aJITOPUTMOB MAITUHHOTO O0YUEHUS U TOUMYT, KaKue
3a/1a4d MOXKHO peIIaTh C WX TMOMOIIbI0. Takke OyJeT pacCMOTPEHO HCIOIb30BAHUE OCHOBHBIX
oubnuorek s3pika Python s kmaccuyeckoro mamuHHOTO oO0y4deHus. CTyOeHTHl HaydaTcs
MOATOTaBIUBATh JaHHBIC, UMIOPTUPOBATh UX M MCIIOJIH30BATh CHEIUATN3NPOBAHHBIC OMOINOTEKH.
OHu Takke OBNAJICIOT HABBIKAaMHU (DOPMHUPOBAHUS TECTOBBIX U OOYYAIOIINX BBIOOPOK MJISl PEIICHUS
TEXHOJOTHYECKUX 3a/ad.

Paszoen 2. Ancamonesvie memoowi

B sToM pazzene cTyneHThl yriayOaT CBOM 3HAHHUS B METOJIaX MAIIMHHOTO O0yUYeHHUsI, U3YIUB
aHcamOJeBbIe METOJIbI, a TAKXKe TaKU€ CTPYKTYphI Kak OCTTHUHT, CTeKUHT U OycTuHTr. Takke Oyaer
paccMOTpeHo oOydeHwe ¢ moakperuieHneM. CTyIeHTB OCBOSIT METOJIbI, ITO3BOJISIOIINE
KOMOMHHPOBATH MPEICKA3aHMsI HECKOJIBKUX MOJIENEH TSl yaydIIeHusl 00Iei TpOu3BOAUTEILHOCTH.

Pazoen 3. Heitpounwie cemu

B osrom pazmene cTyneHTH OyayT H3ydaTh OCOOCHHOCTH U CHOCOOBI HCIIOJIB30BAHHUS
HEeHWPOHHBIX ceTeld. OHM M3ydaT OCHOBHBIE MOHATHSA, KJIACCU(PUKAIIMU U PA3TUIHBIC apXUTEKTYPHI
HelipoHHBIX cereil. [lomyuaT mpencTaBieHue O paboTe OTHOCIOWHBIX HEMPOHHBIX CETEH, MX
CIIOCOOHOCTH K JIMHEHHOW W HEeNMHEHHOW KiaccMpUKalMK, a TakKKe O MPHUHIUIE OOydeHHs ¢
noMmoIiplo mpaBmwia Xe00a. [lo3mHee CTyneHTh MepedAyT K M3YUYEHUI0 MHOTOCIOWHBIX
MePIENTPOHOB, OCBOUB METO/1 00paTHOTO pacrpocTpaneHus ommOku. OHM y3HAIOT, KaK CO3/1aBaTh
U o0ydaTh CIIOXKHBIE HEHPOHHBIC CETH MM Pa3HBIX 3a7ad. ByAayT pacCMOTpPEHBI apXHUTEKTYpPbI
CBEPTOYHBIX HEMPOHHBIX CETeH /Iy aHaIM3a U300paKeHU U peKypPEHTHBIX HEUPOHHBIX CceTel s
00paboTKku mocienoBaTenbHOCTeH. Takke CTYAEHTH M3ydaT IMpoOiieMy MepeoOydeHHs] U METOJIbI
peryspu3alui, 03HAKOMSITCS C aJIallTUBHBIMU METOJIaMUA ONTUMHU3AIIMN BECOB HEHPOHHBIX CETEH,



takumMu kak Adam u RMSProp. B 3akmountensHON 9acTu pas3jena CTYACHTHI MO3HAKOMATCS C
IPOJABUHYTHIMU apXUTEKTypaMU HEMPOHHBIX CETEH, BKJIIOUYasi IiIyOokue HelpoHHble ceTh. OHu
y3HAIOT O MPEUMYILECTBAX M CIOXKHOCTAX IIIYyOOKHX ceTel, a Takke O TI'eHepaTUBHBIX
coctsazarenbHbIX ceTsX (GAN), KoTopble MCHONB3YIOTCS AJI TeHepaluu KoHTeHTa. Kpome Toro,
Oyzner 00Cy)KIaTbCsl STUUECKUE U COLMANIbHBIE ACHIEKThI HCIIOIb30BaHNs HEHPOHHBIX CETEH, BKIIIOUast
BOIPOCHI TUKHU, ABTOMAaTU3aLlMU U BO3/IEUCTBUS CMEIIEHNUN U TIPEAB3SITOCTH B IAHHBIX.

3.4 TemaTnka ceMUHAPCKUX/MIPAKTHYECKHUX U JIA00OPATOPHBIX 3aHATHIA

3.4.1 CemuHapcKue/IPaKTUICCKUEC 3aHATHS
3.4.1.1 Oynas dhopma oOyueHUs

Cemunap 1. BBegenue B MammHHOE 00y4€HUE U METO/IbI BBIOOpA
Cemunap 2. [ToaroroBka 1aHHbIX U crienuanbHbie Python-6ubnmorexu
Cemunap 3. Anroputm Q-learning

CemuHap 4. ['eHeTHUECKHE AITOPUTMBI

Cemunap 5. ®opmupoBaHue BHIOOPOK 7S 3a7a4n

Cemunap 6-7. Anropurm Random forest u anroputm Gradient boosting
Cemunap 8. OCHOBBI HEUPOHHBIX CETEH: MOHATUS U APXUTEKTYPBI
Cemunap 9. Oz1HOCIIOHBIE 1 MHOT'OCJIOMHBIE HEHPOHHBIE CETU
Cemunap 10. Céprounsie Heliponnble cetu (CNN)

Cemunap 11. PexyppentHbie Cetu (RNN)

Cemunap 12-13. Pa3zpaboTka HEHPOHHBIX CeTEH JUIs peIICHUs TEXHOJIOTMYECKUX 3a1a4

3.4.1.2 3aounas ¢popma oOyueHus

Cemunap 1. Beenenue B MammHHOe o0y4eHHe U MeTO/Ibl BbIOOpa. [loroToBKa TaHHBIX U
cnenuanbabie Python-Onbnuorexu

Cemunap 2. ®opmupoBanue BEIOOPOK st 3a1a4n. AnroputM Random forest u anroputm
Gradient boosting

Cemunap 3. OziHOCIIOIHBIE M1 MHOTOCJIONHHBIE HEHpOHHBIE ceTH CBEPTOUHBIE U
pexyppentHbie Heliponnble ceTd (CNN u RNN)

3.4.2 JlaGopaTopHbIe 3aHATUSA

He npenycMmoTrpensl

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBBIX padoT)

He npenycMoTtpensl
4 Y4yeOHO-MeTOAUYECKOEe M HHPOPMALIMOHHOE o0ecleueHne
4.1 HopmatusHblie 1o0KyMeHTbI 1 'OCTo1

He npenycMmoTrpensl
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4.2 OcHoBHasi TUTepaTypa

1. Koanpo, JI. I1. [TocTpoenne cucreM MamuHHOTO 00y4deHwus Ha s3b1ke Python / JI. I1. Koanbo,
B. Puuapt ; nmepeBoa ¢ anrnuiickoro A. A. CnuakuH. — 2-e u3a. — Mocksa : [IMK Ilpecc, 2016. —
302 c. — ISBN 978-5-97060-330-7. — TekcT : 2neKTpoHHbIH // JIaHb : 2IeKTpOHHO-OMOIMoTeYHast
cucrema. — URL: https://e.lanbook.com/book/82818

2. Pamka, C. Python u MmammnHOe oOyueHue: KpaiiHe He00X0AUMOe TTOCOOHE 0 HOBEHIIEH
npejcKa3aTeIbHON aHAMTHKE, 00s3aTelbHOe I Oosiee TIyOOKOrO MOHMMAaHUS METOIO0JIOTHU
MammHHOTO 00yueHus : pykoBojactBo / C. Pamika ; mepeBox ¢ anrnuiickoro A. B. JloryHoBa. —
Mocksa : JIMK Ilpecc, 2017. — 418 c¢. — ISBN 978-5-97060-409-0. — TekcT : 371€KTpOHHBIH //
Jlans : anexTpoHHO-OMOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/100905

3. CrankeBuy, JI. A. VHTemIeKkTyaabHbIE CUCTEMbI U TEXHOJIOTUH : YYCOHUK U MPAKTHKYM
qutst By30B / JI. A. CrankeBud. — 2-¢ u3., nepepad. u qorn. — Mocksa : M3garenscto FOpaiit, 2023.
— 495 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-16238-7. — Tekcr : 3AEKTpOHHBIN //
O6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/530657

4.3 JlonoTHUTEIbHAS JIUTEPATYypa

1. [Tnaronos, A. B. MammunHoe oO0y4eHue : yaeOHOoe mocobue it By30B / A. B. [InaToHoB.
— Mocksa : M3garensctBo FOpaiit, 2023. — 85 c. — (Briciiee o6pa3oBanue). — ISBN 978-5-534-
15561-7. — Texkcr : anekTpoHHBIH // OOpaszoBarenbHas miatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/520544

2. YepnsbimeB, C. A. OcHoBbl nporpamMmMupoBanus Ha Python : ydyeGHOEe mocobue mmst
cpenHero npodeccuonansHoro oopasopanus / C. A. UepHblieB. — 2-¢ U3[., nepepad. u 10m. —
Mocksa : U3natenscrBo HOpaiit, 2023. — 349 ¢. — (IIpodeccuonanproe odbpazosanue). — ISBN
978-5-534-17056-6. — TexcT : anexkrponHbiii // ObpazoBarenbHas muatdopma FOpaiit [cailt]. —
URL: https://urait.ru/bcode/532292

3. Kpemep, H. I1I. MaremaTnueckasi cTaTUCTUKA : y4eOHUK U MpakTUKyM i By3os / H. I1I.
Kpemep. — Mocksa : U3narensctBo FOpaiit, 2023. — 259 c. — (Bsicmiee obpa3oBanue). — ISBN
978-5-534-01654-3. — Tekcr : anekTpoHHbIN // OOpa3oBarenbHas miatdopma IOpaiit [caiit]. —
URL: https://urait.ru/bcode/511953

4.4 )1eKTpOHHbBIE 00pa3oBaTe/IbHbIE PeCYPChI

He npenycmotpeno

4.5 JIuueH3noHHOoe ¥ CBOOOIHO pacnpocTpaHsieMoe NPOorpaMMHoOe
o0ecreuenue

1. Anaconda

2. Python

3. Microsoft-Office

4. Microsoft-Windows

4.6 CoBpeMeHHBbI€e NPo(ecCHOHATIbHbIE 0a3bl JTaHHBIX U MHGOPMALIMOHHBIE
CIIPABOYHbIE CUCTEMbI

1. Hayunas snextponHas 6unbnmoreka http://www.elibrary.ru
2. Poccwuiickast rocymapctBenHas ouoaroreka http://www.rsl.ru



https://e.lanbook.com/book/82818
https://e.lanbook.com/book/100905
http://www.elibrary.ru/
http://www.rsl.ru/
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3. EamHoe oxHO nocTyma Kk oOpa3oBaTenbHBIM pecypcam DenepaibHbI  mOpTal
http://window.edu.ru
4. ObC «YHuBepcuTeTcKas oubimoreka onnain» https://biblioclub.ru/index.php

5 MarepuajabHO-TeXHHUYECKOE o0ecrievyeHne

1. KomnbloTepHbIi KjlacC € MPeIlyCTaHOBICHHBIM MPOTPAMMHBIM 0OeCHeueHUEM,
yKa3aHHBIM B 1. 4.5, MyJIbTUMenuitHOe 000pymoBaHME (IIPOEKTOP, MEPCOHAIBHBIH KOMIIBIOTEP
npenojaBaTes).

2. Ayouropust Ui JEKIMOHHBIX, MPAKTHUECKUX 3aHATHH. OOOpynoBaHUE M ammaparypa:
AyaAUTOPHAaA JOCKA, BOSMOKHOCTH UCIIOJIb30BAHUA MYHBTHMCHHﬁHOFO KOMIIJICKCA.

6 Mertoauyeckue peKOMeHAANNHU

6.1 MeTonnueckue peKOMeHAAIUM [IJI MPenoaaBaTeis N0 OPraHu3auuu
00y4eHus1

Ha nepBom 3aHsTHM N0 IUCHUIUIMHE HEOOXOAMMO O3HAKOMUTH CTYAECHTOB C MOPSAJIKOM €€
U3y4eHus (TeMaMu Kypca, GopMaMu 3aHATUH, TEKYIIEro U TPOMEKYTOUHOTO KOHTPOJIS ), PACKPHIThH
MECTO M POJIb JIUCLUUIUIMHBI B CUCTEME HAyK, €€ IPAKTHYECKOE 3HAUYEHUE, JOBECTU J0 CTYACHTOB
TpeboBaHus K (hopMe OTUYETHOCTU M MPUMEHEHHS BUI0OB KOHTPOJIS.

[Tpu moArOTOBKE K MPAKTUYECKUM paboTaM 10 MepeuHI0 OOBSIBICHHBIX TEM IIPETIOIaBATEIIO
HEO0OXOMMO YTOUHHTH IUIaH UX MPOBEACHUS, TIPOAYMaTh GOPMYIUPOBKH U COJIepKaHNEe yUEOHBIX
BOIIPOCOB, BHIHOCHMBIX Ha OOCYKIEHHE.

B xozme paboThl BO BCTYHNHUTEIHHOM CIIOBE PACKPBITH MPAKTHUYECKYI 3HAYMMOCTH TEMbI
paboThI, ONPEeNETUTh MOPSAIOK €€ MPOBEACHNUS, BpeMs Ha 00CyKIeHIE KayK0ro y4eOHOro BoIpoca.
[Tpumensisi  ¢poHTaNBHBIH  ONpPOC  JaTh  BO3MOXHOCTb  BBICTYIIUTh BCEM  CTYACHTaM,
MPUCYTCTBYIOIIMM Ha 3aHSATUH.

B 3akmrounTenbHOM yacTH paboThI CieyeT MOABECTH €€ UTOTH: 1aTh OLICHKY BBICTYIICHHUH
Ka)KJ0r0 CTY/IEHTa U y4€OHOM IpYIIIbI B LIEIOM. PaCKpBITh MOJI0XKUTENbHbBIE CTOPOHBI U HEJIOCTATKH
npoBeieHHON paboThl. OTBETUTH HA BONIPOCHI CTYJCHTOB. BbIAaTh 3aaHus Ui caMOCTOSTEIbHOM
paboTHI 1O MOATOTOBKE K CIEAYIOLIEMY 3aHITHIO.

Mertoauka mnpenojaBaHus JUCHMIUIMHBI «MalmHHOEe O0OyueHHe» U peaau3alus
KOMIIETEHTHOCTHOT'O TMOJXO0Ja B M3JIOKEHUM U BOCIPHUATHM MaTepuajia IpeaycMaTpUBaeT
UCMOJIb30BaHUE CIEAYIOIUX AKTUBHBIX M MHTEPAKTUBHBIX (OPM TPOBEJCHUS TIPYIMIOBBIX,
WHAVBUAYAJIbHBIX, ayAUTOPHBIX 3aHSATHM B COYETAaHMM C BHEAYJUTOPHOM pabOTON C LENbio
(bopMHpOBaHUs U pa3BUTHs TPO(ECCHOHATBHBIX HABBIKOB 00yYarOIIUXCSL:

— TOJArOTOBKA K BBIMOJHEHMIO M 3alUTa MPAKTUYECKUX pabdoT ¢ MOMOIIBIO
CHELHATU3UPOBAHHOTO MIPOTPAMMHOTO OOecTieueHHMs;

— TEXHOJOTMM aHalu3a CUTyallud JUIsi aKTUBHOTO OOyuYeHHUs, KOTOpbIE IO3BOJISIOT
CTYJEHTaM COEAMHUTH TEOPUIO U ITPAKTHUKY, IPEACTABUThH ITPUMEPBI IPUHUMAEMBIX PEIICHUH U UX
MOCNEACTBUM, JE€MOHCTPUPOBATh pPA3IMYHbIE MO3UIUH, (OPMUPOBATH HABBIKU  OIIEHKH
aIbTEPHATUBHBIX BAPUAHTOB B BEPOSITHOCTHBIX YCIOBHSIX.

OO0y4eHue 1Mo IMCHUIUIMHE BEAETCS ¢ IPUMEHEHUEM TPaJUIIMOHHBIX TOTOKOBO-TPYIIIOBBIX
UH(POPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHBIX TeXHOJOTHH. [Ipu ocymiecTBieHnu 06pa3oBaTeIbHOTO
mporecca Mo JUCIUIUIMHE UCTIONb3YIOTCS CelyIole HH()OPMAalMOHHO-TEIEKOMMYHUKAINOHHbBIE
TEXHOJIOTUH: NPE3EHTALUH ¢ IPUMEHEHHEM MPOeKTopa U nporpammsl PowerPoint.
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6.2 MeTozmquKne YKazaHus 1Jist oﬁyqamumxcn 10 OCBOCHHUIO U CHHUIIJINHBI

CamocrosarenbHass paboTa sBISETCS OJHUM W3 BHJOB y4yeOHBIX 3aHsaTuid. Llensb
CaMOCTOSITENIbHOW paboThl — MPAKTUYECKOE CaMOCTOATENIBHOE IOJTY4YE€HHE CTYAECHTaMH HaBBIKOB
paboThI B IPOrpaMMHBIX IMPOAYKTAX, pACCMAaTPUBAEMBIX B ITPOLECCE U3YUCHHSI TUCIIUTUIMHEL.

AynuTopHas caMOCTOsTeNIbHAs paboTa 110 AUCLUILIIMHE BBINOIHAETCS Ha yUEOHBIX 3aHATHUAX
101 HENIOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOJABATEINS U IO €r0 33JaHUIO.

BreaynuropHas camocrosiTenbHas paboTa BBIIOJHSETCA CTYJEHTOM IO  3a/laHUI0
IpernoaaBaTess, Ho 0e3 ero HemocpPeACTBEHHOIO y4acTusl.

3agaun caMOCTOSTENIbHON pabOThI CTY/IEHTA:

- Pa3BUTHE HAaBBIKOB CAMOCTOSITENIHON y4eOHOU pabOThI;

- OCBOEHHE COJICPKaHUS JUCLUIUINHBL;

- yriIyOJieHHEe COJEPKAHUS U OCO3HAHWE OCHOBHBIX TOHSATHH JUCIUIUIAHBL

- ICTI0JIb30BaHUE MaTepHaia, COOPaHHOTO U MTOJYYEHHOT'O B X0/I€ CAMOCTOSTENIbHBIX 3aHATUI
Uit 9 PEKTUBHOM MOATOTOBKH K 3aU€TYy.

Busl BHEayAUTOpHON CaMOCTOSITENIbHON pabOTHI:

- CAMOCTOATEIBHOE N3YYEHUE OT/IEIbHBIX TEM AUCIUIUINHBL;

- IOJITOTOBKA K MTPAKTUYECKUM 3aHATHUM;

- o(opmIIeHHE OTYETOB IO BBHITIOJHEHHBIM IPAKTUYECKUM padoTaMm;

JU1s BBIOJIHEHHUS JIF0OOOT0 BHJIa CAaMOCTOSTENbHOM paboThl HEOOXO0AUMO IPOUTH ClIeaAyrOIne
ITaIbI:

- OIpeieIeHNe 1IeJI CaMOCTOSITEIbHON paboThl;

- KOHKpETH3alusl TI03HABATEeIILHON 3a/1auu;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENIbHON paboTe;

- BEIOOp a/IeKBaTHOTO crioco0a AEHCTBHS, BEAYIIETO K PEIICHUIO 3a/1a4H;

- INIaHUPOBaHUE PabOThI (CAMOCTOATENBHOM WM € TOMOILBIO IPENOAaBaTeNsl) Hajl 3a/1aHUEM;

- OCYIIECTBJIEHHE B TMPOIECCE BBINOJIHEHUS CAMOCTOATEIbHOM pabOThl CaMOKOHTPOJIS
(TPOMEXYTOYHOTO U KOHEUHOT'0) pe3yIbTaToOB pabOThl, 1 KOPPEKTHUPOBKA BHITIOJIHEHUS paOOTHI;

- pednexcust;

- Ipe3eHTaus paboThl.

7 MoHJ OLIEHOYHBIX CPEACTB

B nporecce 00ydeHus: UCTIONB3YIOTCS CIeyIOIUe OLEHOYHbIE (POPMBI CAMOCTOSATEIBHOM
paboThI CTYJIEHTOB, OLICHOUHBIE CPECTBA TEKYLIET0 KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOUHBIX
aTTecTalui

- OTYETHI 110 MPAKTUYECKUM paboTam;

- KOHTPOJIbHBIE PaOOTHI;

- muddepeHIpOBaHHBIN 3a4ET.

OneHoYHbIE CPEICTBA TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE
3aJjaHus TI0 MPAKTHUECKUM paboTaM UHIUBUIYATbHO JUIS KaKI0TO 00Yy4aroIIerocs.

B pe3ynbrare 0cBOGHUS NUCIUILTUHBI (MOYJIs1) POPMUPYIOTCS CIENYIOINE KOMIIETCHIINN:

Ko
A HanMeHoBaHMe KOMIIETEHIIUM BbINYCKHUKA
KOMIIeTeHIIUH
K-7 CnocoOeH pa3pabaThiBaTh U MPUMEHSATh METOJIBI HCKYCCTBEHHOTO MHTEIICKTA
U MAIIIMHHOT O O6yquI/I${ JJISL pemeHI/m HpO(l)eCCI/IOHaJ'II)HI)IX 3aaa4
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7.1 MeToabl KOHTPOJISI U OLlCHUBAHUSA Pe3yJbTATOB 00y4eHUs!

HepequL OLCHOYHBIX CPEACTB 1O JUCHUIIIIUMHE «MammaHOoe O6y‘-ICHI/Ie))

n/n

Buna xouTpons
pe3yabTaTOB
oOyueHus

HaumenoBanue
KOHTPOJIA Pe3yJIbTaTOB
oOyueHus

Kpatkas xapakTepucTuka KOHTPOJIS
PE3yIbTaTOB O0yUYEHUS

Texymmit

[IpakTuueckas pabora

[TpakTuyeckas paboTa BBIIOIHICTCS
WHIUBUAYAIBHO KaXAbIM CTYJICHTOM.
[To pe3ynbraTtaM BBINOJTHEHHS] PAaOOTHI
CTYJEHT odopmiiser OTYET,
coJlepkallvii  moApoOHOE OMHCaHUe
MPOJICJIAHHON PAa0OTHl C HATJISIHBIM
Ipe/CTaBICHUEM pe3yJIbTaTOB.
OdopmIleHHBIIT OTYET CTYAEHT CHaeT
MPEIoIaBaTEeII0 Ha IPOBEPKY B 3apaHee
YCTaHOBJICHHBIM cpoK. IIpm mpoBepke
npenojaBaTelib OIEHUBACT KayecTBO
odopmieHHUs, KOPPEKTHOCTh
MpOJICNIaHHBIX  IIaroB, pe3yJibTaToOB
paboTel M BBIBOAOB. YacTte pabor
MOJpa3yMeBaeT yCTHYIO 3alluTy B
dbopMate TOKIIa/1a/Ipe3eHTAIUH.

Texymmit

KonTponbhas padora

Kontponbnast pabGoTa BBINOIHAETCS
WHIUBUJIYAIbHO KaXJbIM CTYIAEHTOM.
3ajaHue MOApPa3yMEBAET BBINOJHEHUS
psoa 1AroB € HUCMHOJIb30BaHUEM
MIPOTrpaMMHOTI0 o0ecrieueHus,
M3Y4aeMOT0 B COOTBETCTBYIOLIEH TeMe.
PesynbTaTom BBITTOJTHEHHS
KOHTPOJIbHOM paboTsl SBJISICTCSI
ANIEKTPOHHBIA JOKYMEHT C KpaTKUM
ONHUCAaHUEM BBHITIOJIHEHHBIX IIIATrOB W
MOJIYYEHHBIX pe3ynbTaTOB. [Ipu
MPOBEPKE IMPEMNO/iaBaTelib OLICHUBAET,
KaKk pe3ynpTaT paboThl, Tak M MYyCTh
JIOCTH>KEHUS pe3yJibTara.

IIpoMexxyTOuHBII

JuddepenurpoBaHHbIN
3a4ér

[TpomexxyTouHas arrecTamnus
0o0y4aromuxcs B dopme
nudepeHITIPOBaHHOTO 3a4éTa
IIPOBOAMTCSA 1o pe3yabTaTam
BBITIOJIHEHUSI BCEX BHUIOB Yy4eOHOU
paboThl, MPEAyCMOTPEHHBIX Yy4eOHBIM
IJJAHOM [0 JIaHHOW  JIMCLUIUIMHE
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(MOOyI0), MpPU STOM YUHUTBHIBAKOTCS
pe3ysbTaThl  TEKYLIETO
yCIIEBaEMOCTH B TEUEHUE CEMECTPA.

Ouenka JOCTHKEHUS
o0yyaromuMucs IUTAHUPYEMBIX
pe3yabTaTOB 00YUEHUS 110 TUCLUILIIMHE
(MotyIH0)
IpenoaaBaTesieM, BEyILUM 3aHATUS 110

(MoyI10)
oueHku. Ilo

KOHTPOJISL

CTCIICHHU

IIPOBOJIUTCSA
JUCLUATIIINHE METOA0M
SKCIEPTHOM HATOraM
IIPOMEKYTOUHOM  aTrTeCTallud 110

JUCHUTIINHE (MOIYJII0) BBICTABIISICTCS

OLIEHKa «OTIMYHOY, «XOPOIIOY,
«yIlOBJIETBOPUTEIBHO» WIH
«HEYJOBJIETBOPUTEIBHO.

Bo BpeMs [IPOBECHUS
¢ GepeHIIPOBAHHOTO 3auéra

CTYJICHTY TpeJiaraeTcs BBIIIOJHUTH 3
npakTuyeckux 3ananus. [1o pesynprary
BBIIIOJIHEHHUSI ~ CTYAEHTY  3aJaroTcs
BOITPOCHI HA TIOHUMAHUE BBINIOJHEHHBIX
3anad. KoaumdecTBO IOMOIHUTENBHBIX

BOIIPOCOB 3aBHCHUT OT IIOJIHOTBI OTBCTA

CTYJEHTA.
K MIPOMEKYTOUHOMN aTTecTaluu
JIOITYCKAOTCS TOJILKO CTY/EHTHI,

BBIMIOJTHUBIIME BCE BUIBl yueOHOM
paloThl, HpPEIyCMOTpPEHHBIE pabouei
IIPOrpamMMoi 1o

JUCHUILINHE «MalluHHOE 06y‘IeHI/IC»

7.2 1llkana ¥ KPpUTEPUU OLIEHMBAHUSA Pe3yIbTATOB 00yUeHHUS

IlokazaTeneM olieHMBaHMS KOMIECTEHIIMN Ha Pa3JIMYHBIX 3TAllaX UX (I)OpMI/IpOBaHI/IH SABJIACTCA
JOCTHIXXCHHC O6y‘-IaIOH_II/IMI/ICH IIaHUPYCMBIX PE3YJILTATOB 06y‘-IeHI/I}I 10 JUCHHUITIIMHE (MOILYJ'IIO).

Kpurepun oueHnBanus

Ioka3zarenn 5 3 4 5
3HATH: OOGyuarontuiicst OO0yuarontuiicst OOGyuaronuiics OOGyuaronuiics
Mertonbl u JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
AJITOPUTMBI MOJIHOE OTCYTCTBHE HETIOJTHOE YaCTUYHOE MOJTHOE
MAIIHHHOTO WIH HEJIOCTAaTOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBUE
00yueHUs COOTBETCTBHUE CIIEIYIOIMX 3HAHUI: | 3HaHU: MeTo/bl U 3HAHWUN METOJIOB U
MIPUMEHUMBIE IS CIIEIYIOMINX 3HAHUU: | MeTobl U AITOPUTMBI AITOPUTMOB
00paboTKK W/ uiu Meroibl 1 AITOPUTMBI MAIIHHHOTO MAIIHHHOTO
3alIUTHI JAHHBIX AITOPUTMBI MAaIIHHHOTO o0yueHust o0yJeHust
MAallIuHHOTI'O 06y‘IeHI/IH MIPUMEHUMBIC JIJIA MIPUMEHUMBIC JIJIA
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o0y4eHus MPUMEHUMBIE IS 00paboTku u/mnu 00paboTku 1/ mnu
MPUMEHUMBIE IS 00paboTku u/mnu 3aIIUTHl JAHHBIX. 3aIIUTHl JAHHBIX B
00paboTku u/nnu 3aIIUTHl JaHHBIX. Jonyckarorcst paIroTEeXHUIECKOH
3aIIUThI JJAHHBIX Jonyckarorcst HEe3HAaYMTENbHbIC cucTeMe.
3HAYUTEIIbHBIE OIINOKH, CB00OIHO
OIIHOKH, HETOYHOCTH, orepupyer
MPOSIBIISIETCS 3aTpyJHEHHS IPU PHUOOPETEHHBIMU
HEJIOCTATOYHOCTh AHATTUTHYECKUX 3HaHMSAMH.
3HaHWM, 10 psAy onepanusx.
MOKa3aTescH,
oby4aromuics
UCTIBITBIBAET
3HAYUTEIbHBIC
3aTpyJHEHUS IPU
OTIEpUPOBAHUH
3HAaHUAMH [IPU UX
MIEpeHOCE Ha HOBBIC
CHUTYaIHH.
yMeTh! OOyJatontuiics: He OO0y4atomtmiics OO0y4atontuiics OO0y4atontuiics
IMonOupate n YMEeT W B JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
HCTIONIb30BaTh HEJIOCTATOYHOH HETIOJIHOE YaCTHYHOE MIOJTHOE
AJITOPUTMBI CTEIICHN YMEeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MalIMHHOTO noadGuparh u CIIETYFOLIHX CIIETYFOLINX CJIETYIOIIIX
oOydeHust aJ1st HCIIONb30BATh YMEHHUIL: YMEHHUII: YMEHHUIA:
MIPOCKTUPOBAHUS AJITOPUTMBI noaOuparh u noaduparh u noaOuparh u
CUCTEM YIPaBJICHUs, | MAalIMHHOTO UCIIOJIb30BaTh UCIIOJIb30BATh UCIIOJIb30BaTh
XpaHeHHs ¥ OOMeHa | OOyueHus JuIs AITOPUTMBI AITOPUTMBI ANTOPUTMBI
JaHHBIMH JIJISL MPOEKTUPOBAHUS MAaIIHHOTO MAaIIMHHOTO MAaIIMHHOTO
pemeHus CHCTEM YIIpaBJICHHS, | 0OydeHus s o0ydeHus st 00yJeHus A1t
po(eCCHOHANBHBIX | XpAaHEHUs 1 OOMEHa | IPOEKTHPOBaHMS MPOEKTUPOBAHUS MIPOEKTUPOBAHHUS
3amaq JTAHHBIMH JJIS CHCTEM YIIPABJICHHS, | CHCTEM YNPABICHUS, | CHCTEM
pemieHus XpaHeHHs M OOMEHa | XpaHEHUS M OOMEHa | ynpaBIeHUS,
npoQeCcCHOHANBHBIX | JTaHHBIMH JUIS JTAaHHBIMH JJIS XpaHeHHs1 1 oOMeHa
3a1a4 peuieHust peuieHust JIAHHBIMH JJISI
npodecCHOHANBHBIX | MPO(PECCHOHAIBHBIX | PEILICHHs
3a/1a4. 3azad. po¢eCcCUOHATBHBIX
JonyckatoTcs YMeHus OCBOEHHI, 3aj7ad.
3HAUUTEbHBIE HO JIOTYCKalOTCS CBoOOIHO
OILIMOKH, HEe3HaYHTeNIbHbIC orepupyer
MPOSIBIISIETCS OIIHNOKH, PHOOPETEHHBIMHU
HEJIOCTaTOYHOCTh HETOYHOCTH, YMEHUSIMH,
YMEHHUH, 110 Py 3aTpyJHEHHS IPU MPUMEHSET UX B
MoKa3zaTeJeH, AHAJTUTHYECKUX CUTYaIUsIX
oOyyaromuiics oreparnmsx, TIOBBILIEHHOM
WCTIBITBIBAET MepeHoce YMEHUI Ha | CI0XKHOCTH.
3HAYUTEIIbHbIC HOBBIE,
3aTpyIHEHUs IPU HecTaHJapTHbIC
OTIEPUPOBAHUH CHUTYaIIH.
YMEHHSIMH TIPH X
MepeHoce Ha HOBBIC
CHUTYaIHH.
BJIaJIeTh: Obyuaromuiicst  He | OOyuarowmuiics B OO0yuaronuiics OO0yuaronuiics B
Hasbikamn BlIafeeT WIM B | HEJOCTaTOYHOMH YaCTHYHO BJIaJeeT MIOJTHOM 00BeMe
HaluCcaHus u HEJIOCTaTOYHOM CTETICHH BIIaJIeeT HaBBIKAMH BJIajIeeT HaBbIKaMU
Mou(UKAINT CTETICHH BIIaJIeeT HaBbIKAMHU HalMCaHus U HaluCcaHus U
MIPOTrPaMMHOTO KOJja | HaBBIKAMH HaluCcaHus 1 MoJU(UKAIIT Mou(UKaINT
Ha S13bIKE BBICOKOTO | HAIMCaHHS U Mou(UKaIIN MPOTPAaMMHOT0 KOJIa | NPOTPaMMHOTO
YPOBHS, Mo UKaIU MPOTPaMMHOI0 KOJIa | Ha SI3bIKE BHICOKOT'O KOJIa Ha SI3bIKE
BBINOJTHSIOIIET0 MPOTrPaMMHOI0 KOJIa | Ha sI3bIKE BHICOKOTO | YPOBHS, BBICOKOTO YPOBHI,
n3ydyaembie Ha s13bIKE BBICOKOTO | YPOBHS, BBITIOJTHSFOIIETO BBITIOJTHSIOIIETO
KJIaCCHYECKHE YPOBHSI, BBITIOJTHSFOIIIETO n3ydyaemble n3ydyaemble
ITOPUTMBI BBITIOJIHSFOIIET0 n3ydyaemble KJIACCHYECKHE KJIACCHYECKHE
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MAaIIHHHOTO
0o0yueHUs 115
petieHus
poeCCHOHATBHBIX
3aj1aq

n3y4yaemble KJIaCCHYECKHE AJITOPUTMBI AITOPUTMEI
KJIaCCHYECKHE AJITOPUTMBI MaIIMHHOTO MaIIMHHOTO
AITOPUTMBI MaIIMHHOTO o0y4eHus aust o0ydeHust st
MAaIIMHHOTO o0y4eHus At pemeHus pemeHus
oOyueHus s pemeHns PO eCCHOHATIBHBIX | IPO(ECCHOHATBHBIX
pemeHust npodeccHoHanbHBIX | 3a1ad 3amadq
npodeccHoHanpHBIX | 3a1ad TEXHOJIOTHYECKHX TEXHOJIOTHYECKUX
3ama4 TEXHOJIOTHYECKUX 3ajad. 3ajad.
TEXHOJIOTMYECKUX 3aad. HaBbiku 0cBOEHEI, CB00OIHO
3amaq OO6y4atontmiics HO JOMYCKAOTCS MIpUMEHSIET
UCTIBITBIBAET HEe3HAYHTENbHbIE MOJTyYeHHBIE
3HAYUTEIbHBIC OILIMOKH, HaBBIKH B
3aTpyJHEHUS IPU HETOYHOCTH, CUTYyaLUsIX
NPUMEHEHUU 3aTpyJHEHHS IPU MOBBILIEHHOH
HaBBIKOB B HOBBIX AHAJTUTUYECKUX CJIO’KHOCTH.
CUTYaISIX. oreparnmsix,
[IEpEeHOCE YMEHUH Ha
HOBBIE,
HecTaHJapTHbIC
CHUTYaIHH.

Ikana oueHUBaHUA NPOMEKYTOYHOM aTTecTauuu: A depeHIUPOBaAHHBIN 324€T

[Ixana orieHnBaHus

Omnucanue

O1ianyHo

yMEHHUil,

BrinosHeHb!

HUCIBITBIBACT

BC€ BHIBI

yueOHOl paboThI,
y4eOHbIM 11aHOM. CTyZIEHT AEMOHCTPHPYET COOTBETCTBUE 3HAHUMA,

IpelyCMOTPEHHbIE

HAaBBIKOB IIPUBCACHHBIM B Ta6J'II/II_IaX IIOKa3aTcJIiM,
Onepupyer HpI/IO6peTeHHBIMI/I SHAHUSIMHU, YMCHUAMHU, HABBIKAMH,
NPpUMCHACT HUX B CUTyalUsIX MOBBIIICHHOMH CJIIOXKHOCTH, HC
Sany,I[HeHI/Iﬁ IIpru aHAJIUTUYCCKHUX  OICpaluix,

IIEPEHOCE 3HAHHH U YMCHI/Iﬁ Ha HOBLIC, HCCTAHJAPTHBIC CUTYyalluU.

Xopo1o

BrinosHeHbI

BC€ BHUIBI

yueOHOU paboThI,

pelyCMOTPEHHbIE

y4eOHBIM

m1aHoM. CTYIEHT IEMOHCTPHPYET YaCTUIHOE COOTBETCTBUE 3HAHUM,
YMEHMH, HaBBIKOB TNPUBEIEHHBIM B Ta0NMIAX IOKa3aTemsM,
OTepupyeT MNPUOOPETCHHBIMU 3HAHHUSIMH, YMEHHUSIMH, HaBbIKAMHU,
MPUMEHSIET UX B CUTYaIlUsAX TMOBBIIIEHHOW cioxHOCTU. [Ipu 3TOM
MOTYT OBITh JOMYIICHbI HE3HAYUTENbHbIE OIIUOKH, HETOYHOCTH,
3aTpyJHEHUS TIPH aHAJTUTHYECKUX OIEpaIusaX, MepeHoce 3HaHUN U
YMEHHI Ha HOBBIC, HECTAHIAPTHBIC CUTYAIIHH.

y,Z[OBJ'IeTBOpI/ITeJ'IBHO

BoimonHensl Bce BUABl y4eOHOM paboThI,
y4eOHBIM CTyneHT  N€eMOHCTpUPYET  HEIOJIHOE
COOTBETCTBHUE 3HAHUH, YMEHUH, HABBIKOB IIPUBECHHBIM B Ta0JIMIIaX
MOKa3aTessiM, JOMYyCKalOTCs 3HAUYUTENIbHbIE OUIMOKH, MPOSBISAETCS
OTCYTCTBHE 3HAHMM, YMEHHUH, HAaBBIKOB IO DSy IIOKa3aTesei,

CTYACHT HCIIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA npu

pelyCMOTPEHHbIE
IUTAHOM.

ONEPUPOBAHUM 3HAHUSIMU M YMEHHUSIMU MPU UX MEPEHOCE HA HOBBIE
CUTYallUH.

HeynosierBoputensHO

He BpimonHen onuH win Oosnee BUIOB ydeOHOW paloOTHI,
MPEIYCMOTPEHHBIX y4eOHbIM IIaHOM. CTYAEHT JeMOHCTPHPYET
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CUTyalluH.

MOJIHOC OTCYTCTBUC HWJIIM HCAOCTATOYHOC COOTBCTCTBUC 3HaHI/II>’I,
YMGHHfI, HaBbIKOB TNPHUBCACHHBIM B Ta6JII/II_[aX IIOKa3aTcisM,
JOIIYCKAKOTCA 3HAYUTCIIBHBIC OIHI/I6KI/I, IMPOABIACTCA OTCYTCTBHUE
3HaHHI>'I, YMCHI/Iﬁ, HABBIKOB I10 psAaY HOKaBaTeJICI;'I, CTYACHT HC MOXKET
OIICpHUPOBATh 3HAHWAMH U YMCHUAMH IIpHU UX IIEPEHOCEC HA HOBBLIC

IIIxana oneHUBAHUSA TEKYLIEro KOHTPOJIdA

HanmeHnoBanue [Ixana oueHnBaHus Ornucanue
KOHTPOJIS
pe3yJIbTaTOB
oOy4deHus
3aureHo: HaOpaHo 2 u 6oee OaJIoB. B kagectBe opm Tekyiiero
He 3aureno: HaOpano 1 u MeHee | KOHTPOJISA 3HAaHUU CTYIEHTOB
OaJLyIoB. UCIIOJIB3YIOTCSL  OTYETHI 11O
Kputepun orieHnBaHus: IPAKTUYECKOHN paboTe
OO6muit Oan pU oueHke | OTYET MO MNPAKTHYECKOU
CKJIa/IbIBAETCS u3 CIEIYIOIMUX | paboTe COMEPKUT OMUCAHUS
TIOKa3aTeNei: psi/ia MIaroB MO BBITOIHEHUIO
- opopmiieHrEe pabOThI COOTBETCTBYET | MPAaKTHUECKOM paboThI
TpeOoBaHusAM — 1 Gai; COIJIACHO 3aJIaHUIO0 c
- BC€ IYHKTHI 33J]aHUS BBIIOJIHEHBI B | MMOAPOOHBIM OICaHHEM
[IpakTrnueckas R . o
Sota MIOJIHOM 00bEMe — 2 Oaia; MPOJICIAHHbIX JEHCTBUM U
ba - U3TI0’KEHHE, ONTMCAHNE W BBIBOJBI IO | MTOJTyYSHHBIMH
pabore  rpamMOTHBl ¥ TOJHO | Pe3yJbTaTaMH. 3ammra
OIUCBIBAIOT coJiepKaHue | MPAaKTHYECKUX paboT (ecinu
MIpaKTUYeCcKoi paboThl — 2 Gasia. TpeOyeTcsl) OCYIIECTBISAETCS
uHAuBUAYyanbHO. CTyaeHTOM
MIPEIOCTABIIAETCS
o opMIIEHHBIH OTUET.
CTyneHTbl, He BHITIOJTHHUBIIHNE
MPaKTUYECKYyl0 pabory, K
3alIUTe HE JOMYCKAITCs
Otnuuno -  PabGotra  BbICOKOro | 3amuTa TEMbI BKIIOYAET
KayecTBa, YpPOBEHb  BBINOJHEHHS | BBIIOJHEHUS MPAKTUYECKOTO
OTBEYaeT BCEM TpeOOBaHUAM, | 33JaHUS MO U3YYCHHOMY
TEOPETHUYECKOe COoJAepXKaHUe Kypca | MaTepuaiy B ayJUTOpPUU B
KounTponbHas OCBOEHO TOJHOCTHIO, 0€3 MpoOesoB, | TEUEHUU OJHOU Maphl.
paboTta HE0O0XOMMBbIC IPAKTUYECKHE HABBIKK | BHIIETHI coCTOST M3 3a1ad,

paboThl C OCBOEHHBIM MaTepHaJIOM
c(OpMHPOBAHBI, BCE
NPEyCMOTPEHHBIE pOTpaMMoii
00y4eHUs yueOHbIe 3aJaHuA

IIO3BOJIAIOIIIUX OLICHUTH
c(OpMHpOBaHHBIE
KomreTeHn. Ha pemienue
otBoauTcs 1.5 waca.
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BBITIOJTHEHBI, JIMOO HEKOTOphIE U3
BBIMIOJIHEHHBIX  3aJaHUi  CoJepKar
HE3HAYUTEJIbHbIE OIIMOKH

Xopomio - YpOBEHb BBINOJHEHUS
paboThl  OTBEYAeT  OOJBIITUHCTBY
OCHOBHBIX TpeOoBaHUM,
TEOPETUYECKOE COJEpKAHUE Kypca
OCBOCHO YaCTUYHO, HO TpOOeNbl He
HOCAT CYIIECTBEHHOTO XapakTepa,
HEO0OXOIMMBIC MTPAKTUICCKIE HABBIKH
paboThI C OCBOGHHBIM MaTEepHAJIOM B
OCHOBHOM c(hOpMHUPOBaHBI,
HEKOTOpHbIE BU/IBI 3a/laHui
BBITIOJTHEHBI C OLTHOKaMH.

Y 10BNIETBOPUTENHHO -
Teopernueckoe copepkanue Kypca
OCBOCHO 4YaCTHUYHO, HEOOXOIMMEIC
MPAKTUYECKHEC HABBIKM pPAOOTHI HE
c(OpMHPOBAHBI, OOJIBIIIMHCTBO
MIPETyCMOTPEHHBIX IpOrpaMMoit
3alaHuil  HE  BBIOJIHEHO; MpH
JIOTIOTHUTEIPHOW  CaMOCTOSITETTbHOM
paboTe Hax MaTepuaIoM Kypca
BO3MOYKHO  TIOBBIIICHHE KayecTBa
BBITIOJTHEHUS YICOHBIX 33 JaHUH.
HeynosnersopurensHo -
Teopernueckoe copepkanue Kypca
HE OCBOCHO, HEOOXOIMMEIE
MPAKTUYECKHE HaBBIKM pPaOOTHI HE
chOpMHUPOBAHbI, TMPEAYCMOTPEHHBIC
MIPOrpPaMMOii 3a1aHUS HE BHITIOJTHEHbI

7.3 O1leHO4YHBbIE CpeICTBA

7.3.1 Texymuii KOHTPOJIb

Tunoeoe 3a0anue «Ilpakmuueckasa paboma 1»

Heo6xo0a1uMo co31aTh 00y4arolyto BEIOOPKY CBSI3bIBAIOLIYIO TOJ YeJIOBEKa (MY>KCKOM /
JKEHCKHI) U ITTMHY CTPHXKKHU (KopoTkas / ayinaHas ). O0yJaroriasi BRIOOpKa JOJKHA XPAHUTCS B
daiine Tuna *.xlIs nwim *.xlsx. PazpaboraTts nporpammy Ha sizbike Python ocHOBBIBasich Ha
anroputMme "HausHelii Baitec". O0yunTtsh nmporpamMmy Ha oOydarolieid BHIOOpKE U MPOTECTUPOBATH
Ha TeCTOBOM. BBIBOIBI 0 paboTe mporpaMmbl U OLIEHKY €€ TOUHOCTH NMPUBECTU B BUJIE
KOMMEHTapHeEB B KOJIE UM B MpUJIoKeHHOM (haiine *.txt. B kauecTBe pe3ysnbpTara HE0OX0IUMO
IIPEICTAaBUTH!

1. ®aiin koma mporpaMmsl *.py

2. @aiin obyyaroliei BIOOpKU
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3. ®aiin *.txt ¢ BBIBOJAMH U MOSICHEHHUAMU (€CJIM HEOOXOMMO)

Tunoeoe 3a0anue «Ilpakmuueckaa paboma 2»

Co3aare 00y4aroIyto BEHIOOPKY MyTEM CHHTE3a TOUEK OJM3KUX K CHHYCOUAIbHOMY
3akoHy. KoopinHaTHl TOUEK TOJDKHBI XpaHUTCs B ¢aiine *.xls nmu * . xlsx. Paspaborars nmporpamMmy
Ha s3bIke Python ocHOBBIBasich Ha MeTO/Ie TMHEWHOM U OJIMHOMUAIBHOM perpeccu. O0y4nTh
nporpaMMmy Ha oOydaronieil BIOOpKe U MPOTECTUPOBATH Ha TeCTOBOW. BhIBOIbI 0 paboTe
MPOrPaMMBbI U OIICHKY €€ TOYHOCTH IMPUBECTU B BUJIE KOMMEHTAPHUEB B KOJE WU B MPUIIOKCHHOM
daiine *.txt. B kauecTBe pe3ynbrata HEOOXOIUMO MPEICTABUTH!

1. ®aiin koga mporpamMmmsl *.py

2. daiin obyyaromiel BEIOOPKH

3. @aiin *.txt ¢ BBIBOAAMH U MOSICHEHUSIMH (€CJIM HEOOXO0IMO)

Tunoeoe 3a0anue «llpakmuueckan paboma 3»
Hano: 2 Bxoxa - x1,x2,x3, 1 BeIXOf - Y

Bbi0opku

X1 X2 X3 Y
OO6yuarommii Habop 1 0 0 1 0
OO6yuarommii Habop 2 1 1 1 1
OOGyuarommii Habop 3 1 0 1 1
OO6yyarommii Habop 4 0 1 1 0
TecToBbIit HAOOP 1 0 0 ?

Heobxomumo pazpaboTtaTh HEUPOCETh U ClIEIaTh MPeICcKa3aHue M0 TECTOBOMY HaboOpy
naHHbIX. ONpeeTuTh ONTUMAIBHOE KOJIMYECTBO AMOX.

B kauecTBe pe3ynabTaTa HEOOXOIUMO MPEACTABHUTD:

1. @aiin koxa mporpaMmsl *.py

2. daiin *.txt ¢ BHIBOJAMU U TOSICHEHUSIMU

Tunoeoe 3a0anue «Illpakmuueckas paooma 4»

IIpeioxxuTh perieHne TeXHHYEeCKOH 3a/1a4a myTéM pa3paboTKH CBEPTOUHON HelpoceTH.
Onucarh Uepapxuio U CTPYKTYpPY pa3paboTaHHON HEHPOCETH, OOBSICHUTH BHIOOP (PYHKITUU
AKTHUBALINN.

B kauecTBe pe3ynbTaTa HEOOXOIUMO NMPEACTABUTD:

1. daiin koga mporpammsl *.py

2. @aiin *.txt ¢ BBIBOJAMU U MOSCHEHUSIMU

Tunoevte 6onpocwt 01 ROO20MOBKU K KOHMPOIbHOU padome Nol

Tewmbl: BBenenue B MamnHHoOe 00y4deHue U paboTa ¢ JaHHBIMU

1. OOBsACHHUTE, YTO TAKOE€ METOJ MAIIMHHOTO OOyYeHMs] W TMPUBEAUTE MPUMEPHI 3aaad,
KOTOPbIE MOKHO PEIIUTH C €T0 MOMOIIBIO.

2. CpaBHHTE WX IUTIOCHI I MUHYCHI QITOPUTMOB KJIACCU(PUKAIIMK: JEPEBbS PEIICHUN, METO/T
ONKalIIUX coceiell U JTIOTUCTUYECKas! perpeccusl.

3. Kakue ocHoBHBIE OnOIMOTEKH s3bIKka Python yale Bcero uCnoab3yroTes AJi aJrOpuTMOB
KJIACCHYECKOT0 MAIlMHHOTO 00yueHus1? [IpuBenuTte mpuMepsl UX MPUMEHEHHS.

4. TloueMy TOITOTOBKA JaHHBIX SBJISICTCS BAKHBIM OSTallOM B MAaITHHHOM OOYy4YeHUH?
YkaxkuTe Ha crieruanbHbie Onbmotexu Python, koTopsie MOTYT MOMOYBL B 3TOM TIpOIIECCE.

Tunoevie 6onpocwt 011 NOO20MOEKU K KOHMPOJIbHOU padome Ne2

Tembl: AHCamMOeBbIe METO/IBI M O0YUYCHHE C TIOJIKPEIIIICHHEM

1. Kakue OCHOBHBIC MPUHIMUIBI JIEKAT B OCHOBE aHCaMOJEeBBIX MeTO0B? OOBsCHUTE
OCrTHHT, CTEKUHT U OYCTHHT.
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2. PacckaxuTe O CHJIBHBIX MU CJIA0OBIX CTOPOHAaX MeTo/a OOY4YEeHMsI C MOAKPEIJICHHEM.
[TpuBeauTe MpUMEPHI 33124, B KOTOPBIX 3TOT METO/ MOKET OBITh IPUMEHEH.

3. OObscaute mnoHsaTus "areHt", '"cpema" u "Harpama" B KOHTEKCTE OOydYCHHs C
HOJIKPEIJIEHUEM.

4. CpaBHUTE U COMNOCTaBbTE IMOHATHS OCTTHHra, CTEKMHra W OyCTUHra B KOHTEKCTE
aHCcaMOJIeBBIX METOJIOB. B 4eM 3akiio4aroTcs ux OTIandus?

Tunoewie éonpocel 013 n0020MOBKU K KOHMPOAbHOU padome No3

Tembl: OCHOBBI HEPOHHBIX CETEN U OJJHOCIOWHbIE HEHPOHHBIE CETU

1. Uto Takoe HEMpPOHHBIE CETH M KaKHE 3aJlaud OHM MOTYT pemarb? [IpuBeaute npumepsl
Pa3IMYHBIX aPXUTEKTYp HEHPOHHBIX CETEH.

2. OnumuTe CTPYKTYPY ¥ PUHIUI PaOOTHI OTHOCIOWHON HelpoHHOH ceTr. Kak oHa perraer
3a1a4u KiaccupuKanumn?

3. Uro Takoe nuHelHas 1 HenuHeHas kinaccudukaiusa? [IpuBenure mpumepsl.

4. Kakoe mpaBWJIO JIEKUT B OCHOBE OOyueHHMS! OJHOCIIONHBIX HEHpoHHBIX ceTeil? Kakue
MPUHIIUIIBI OHO KCIIOJIB3YET JIJIsl OOHOBIICHUS BECOB?

Tunoevte 6onpocwt 011 ROO20MOBKU K KOHMPOAbHOU padome Ned

Tembl: MHoOroCOiiHBIE MEPIENTPOHBI, APXUTEKTYpPbl HEHPOHHBIX ceTeil u Oopnba ¢
nepeoOy4eHruemM

1. Uro mpencTaBisioT co60it MHOTOCIOHBIE neprienTponbl? Kakoii BUA 3a1a4 OHU CLIOCOOHBI
pemars?

2. OOBsACHUTE MPHUHIIUI OOPAaTHOTO pacrpocTpaHeHus omuoOku. Kak oH mpumMeHsercs s
00y4€eHHUsI MHOTOCJIOMHBIX HEHPOHHBIX CETEH?

3. B yem 3akmioyaercs 0COOEHHOCTh apXUTEKTYp CBEPTOUHBIX HeHpOHHBIX ceTeit (CNN) u
pPeKyppeHTHbIX HeWpOoHHBIX ceTeil (RNN)?

4. Yro Takoe mnepeo0yueHHEe U KaKhe METOJbI peryjspu3ali MoMOralT 00poThes ¢ ATOU
npobaemoii? Pacckaxure 00 aJanTUBHBIX METO/IaX OMTUMU3AINH, TakuX Kak Adam u RMSProp.

7.3.2 TIlpomexxyToUHast aTTeCTaIUs

UYro Takoe METO/] MAILIMHHOTO 00YyYeHUs U I KaKuX 3a]1a4 €ro MOXKHO

UCIIOJIb30BaTh? TK=7
Kakue ocHOBHBIE IIaru BKJIIOYAET B ce0s Mpoliecc padoThl C TaHHBIMU Tepest

MIPUMEHEHUEM AITOPUTMOB MAILIUHHOTO 00y4YeHUs? TK=7
Kakue anroputmsl KJacCMU€CKOTo MalllMHHOTO 00y4eHus Bbl 3HaeTe? B uem nx

OCHOBHBIC OTJINYHA? N
JlaiiTe onpezeneHre aHcaMOJIeBbIX MeTo10B. [IpuBeuTe MpuMepsl TAKUX METOJIOB. [K-7
Kakue anroputMel 00yueHHs ¢ MOJKPENJICHUEM Bbl MOXeTe Ha3BaTh? B uem

3aKJIF0YAETCS UX CyTh? TK=7
Uto Takoe HelipoHHbIE ceTh? Kakue 3aja4u OHU MOTYT pelath? TIK-7
OnumuTe CTpyKTYpy OAHOCIONHON HEMPOHHOM cetn. Kak oHa BBINOIHAET

KJIaCCU(PUKAITHIO? TK-7
UYro Takoe TMHEWHAs U HeNMHEHHas kinaccupukanusa? [IpuBenure npuMepsl. IK-7
Kak paGotaeT npaBuiio 00paTHOro pacrpoCTpaHEHHsI OIIMOKH B MHOTOCIONHBIX

HEHUPOHHBIX CETAX? TK=7
UYem cBepTouHble HelipoHHBIE ceTH (CNN) OTINYaroTCs OT peKYypPPEHTHBIX

HelpoHHbIX ceTeil (RNN)? N
Yro Takoe nepeoOyueHne u Kakue METO/Ibl TIOMOTal0T €ro Mpel0TBpaIlaTh? [K-7
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Kakune aZaIlITUBHBIC MCTOAbI OIITUMH3all BBl MOXKCTC Ha3BaTh? B yeM 3akirouaeTcs

UX pUMeHeHue? N
OOBpsicHUTE NOHATHS OETTHHIra, CTEKUHIa U OyCTHHTra B aHCaMOJIEBBIX METOAX. IK-7
Kakue aTHueckue u couaabHble aCIEKThl CYLIIECTBYIOT B HCIOJIb30BaHUN

HEUPOHHBIX CETEH? TK-7
Kakne 6ubmmorexku Python yaie Bcero ncnomp3yroTes A1 alrOPUTMOB

KJIACCHYECKOT0 MAITMHHOTO 00y4eHus? N
B gem 3akmovaercs npouecc popMupoBaHus 00ydaroiel U TeCTOBOI BEIOOPOK? [1K-7
Kakue metozb! perynspusanuy IOMOrarT 00poThes ¢ nepeodydyeHuem? IK-7
Kakne 0co0eHHOCTH UMEIOT ITyOOKHEe HEHPOHHBIE CETH 110 CPABHEHHUIO C

OJTHOCJIOMHBIMU? TK-7
Kakue npeumyiecTBa 1 CJI0)KHOCTH CBOMCTBEHHBI T€HEPATUBHBIM COCTA3aTEIbHBIM

corsiv (GAN)? TK-7
Kakue npuHIune 00yd4eHus ¢ MoJKPerIeHUEM UCTIONIb3YOTCS JUIsl 00ydeHus

areHToB? N
Kakue anroput™msl kiaccu(UKaluy MOKHO MCIIOJIb30BaTh I PELICHUs 3a1a4K
MHOT'OKJIACCOBOM Ki1accuukanuu? N
B ueMm cyTh MeTona onopHbIX BeKTOpOoB (SVM)? IK-7
Kakue MeTpuky UCIIONIB3YIOTCS /1711 OLIEHKH KauecTBa pabOoThl aITOPUTMOB

MalIMHHOTO 00yUeHus? K7
UYro Takoe Kpocc-BaIMAALNS U KaK OHA [IOMOTaeT OLEHUTh IPOU3BOIUTEILHOCTh

Monaenu? TK-7
Kaxkue maru Britouaer B cedst mpoliecc 00y4ueHust HeUPOHHBIX CeTei? [IK-7
B ueM 3akmrouaeTcss apXUTEKTypa CBEPTOYHBIX HEMPOHHBIX CETEH U JUIsl KaKMX 3a/1a4

OHU HamboJjee noaxXoaAsT? HK-7
Kakue MeTosbl ¥ alnropuT™Mbl HCHOIB3YIOTCS AJIS1 aBTOMATHYECKOT0 BBIOOpa

TUIEepIIapaMeTpoB MOAEIN? TK-7
UYro takoe (QpyHKIM akTUBALUK B HelipoHHOI ceTn? [IpuBenute npumMepbl

MOMYJSAPHBIX QYHKIMNA aKTUBAIUH. N
Kakue npaktuyeckue METOAbl IOMOTAalOT YCKOPUTH Ipoliecc 00yueHus: HEHPOHHBIX

cereit? N
B yem cocTout 3agaua 0OHapyKeHUsI aHOMaIUK (AaHOMaJILHOTO MOBEACHMS)? IK-7
Kakue npuHIUIbI IeXaT B OCHOBE METOJ1a TPAJUEHTHOTO CITyCKa IpU 00y4eHUH

HEHPOHHBIX ceTen? RN
Kaxue ocobeHHOCTH €CTh Yy 3a]]aui Perpeccui Mo CPaBHEHUIO ¢ 3a7aueit

KJaccupukanum? HK-7
Kaxue metoab! npeaBapuTenbHOi 00pabOTKU JaHHBIX TOMOTAIOT YIY4IIUTh

pe3yJbTaThl MOJIETIEH? TK-7
B yem 3akmiouaercs mero ontumuzanuu Adam u kak oH pabortaer? ITK-7
Kakue Byl HEHPOHHBIX CeTel MCTONIb3YIOTCS I 00pabOTKH MMOCe10BaTeIbHOCTEN

MaHHBIX ? HK-7
Uro Takoe pexkyppeHTHble HelipoHHble ceTd (RNN) u kak oHM pemarot 3agaun’? IK-7
Kaxum 06pazoM MoxHO M30€kaTh MPOOJIEMBbI 3aTyXaOLIEro WK B3PbIBAIOLIETOCS K7

rpaaueHTa rnpu ooyueHn RNN?
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B yem 3akimogaercss MexaHU3M 0OpPaTHOTO PaclpOCTPaHEHHsI OIIMOKH B HEHPOHHBIX

ceTsix? TK-7
Kakue Buibl GyHKIHHA TOTEPHh UCTIONB3YIOTCS MPU 00yUYECHUN HEHPOHHBIX CETEH? IK-7
Kakum 00pa3oM MOXKHO MPOBOAMTH ayTMEHTAIIMIO JJAHHBIX JIJIS YIIYYIICHUS Ka4ecTBa
moneen? TK-7
Kakue xapakTepuCTUKN BXOIHBIX JAHHBIX BXXHBI I BEIOOPA ONTUMAIBHON

apXUTEKTYpbl HEHPOHHOU ceTu? K7
B yem cocTout MeTo 1 ayrMeHTAIMH JAHHBIX M KaK OH MOKET TIOBBICUTh

MIPOU3BOIUTEIILHOCTh MOJICIH? N
Kakwue ¢akTopsl MOTYT IpUBECTH K TIepeoOydeHuto moenu? Kak ero

PEOTBPATUTH? RN
Uro Takoe rumnepriapamMeTpbl MOJICTH M KaK UX MOKHO HACTPOUTD IS TOCTHUKCHHS

JYYIIUX Pe3yabTaToOB? HK-7
Kakue MeTopl TOMOIHUTEIIEHON 00pa0OTKH TaHHBIX HCIIOIB3YFOTCS TS

YMEHBIIICHUS TUcOalaHCca KJIaccoB? N
B 4em 3akirogaercst mpUHIMIT O0YYCHHUS C MOAKPEIUICHUEM U KaKHUe areHThl B HEM
y4acTBYIOT? RN
Kakue anroput™bl ¥ METOIBI UCTIOIB3YIOTCS JIJIs1 OOyYEHUS areHTOB B 3a/1a4e

00y4YeHUs C MOJKPETUICHUEM? RN
UTto Takoe CI0KHOCTh MOJICTH M KaK OHA MOJKET TOBIIUATH Ha KAY€CTBO

npeacKazaHui? TK-7
Kakue MeToapl TOMOTaIOT CIpaBUTHCS ¢ poosiemoii ""cmemienus” (bias) mpu

oOyueHuu Mojenei? TK-7
B yewm 3akmogaercs mpuHIMIT pabOTHI METO/1a TPAJMEHTHOTO OYCTHHTA M KaK OH

VIIydIIaeT MmpeAcKa3aHus MoJIee? TK=7
B dem 3aknrouaercs mpuHIUI OOYYSHUS ¢ MOIKPEIUICHHEM U KaKue

areHThl B HEM Y4YaCTBYIOT? TK-7
Kakue airopuT™Mbl 1 METO/IbI UCTIONB3YIOTCS JIJIs1 00yUEHHS ar€HTOB B

3a1a4e O0y4eHUs C TOAKPEITIEHUEM? HK-7
YT0 TaKkoe CI0KHOCTh MOACIN U KaK OHA MOXKET IIOBJIMATH HAa KAYE€CTBO
npecKa3aHuii? HK-7
Kaxue MeTopl momMorarot cripaButhes ¢ npobiemoit "cmemenus" (bias)

npu oOydeHUr Mojiesiei? HK-7
B dem 3aknrouaercs npuHIUN paboOThl METOAa TPAUEHTHOTO0 OYCTHUHTA U —

KaK OH YJIy4IlIaeT MpeIcKa3aHus Mojieaei?






