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1 ]_Ie.ﬂl/l, 3alaYi U IUVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyquml o TMCIOMIIJIMHE

L]envio M3ydeHus: TUCHMIUIMHBI «MaIIMHHOE OOYYCHHS» 3aKIII0YaeTCs B O3HAKOMJICHHUHU C
0a30BBIMH TMOHATUSIMH U AITOPUTMAMHU MAIIMHHOTO 00y4eHus. PaccmarpuBaroTess 0COOCHHOCTH UX
NPUMEHEHHsS K CHUCTEMaM TEXHHYECKOro 3peHHs [uis obOecredeHusi paboTOCHOCOOHOCTH U
0€30MaCHOCTH PAJUOTECXHUYECKUX CHUCTEM, a TaKKE alTOPUTMbl KJIACCHYECKOTO MAIIMHHOTO
o0yueHwst, 00y4eHUs C TIOJKPEIUICHUEM, aHCaMOJIEBbIE METO/IbI, @ TAK)KE apXUTEKTypa, pa3padoTka
U HCITOJIb30BaHME HEHPOHHBIX CETEH [Tl PEIICHHS TEXHOJOTHUCCKUX 3a/1au.

3adauu uzyuenus OUCYUNIUHbL:

e (O3HAKOMIJICHHS C Pa3JIMIHBIMU KJIaCCaMU aJITOPUTMOB MAIlIMHHOI'O 06yqu1/1;1;

L HOJ’IyquI/Iﬂ MMPAKTUYCCKOI'0O HaBbIKA MPOrpaMMHUPOBAHUS 3TUX aJITOPUTMOB;,

e (O3HaKOMJICHHE C npuMepamMu HUCIOJb30BaAHUA MCTOAOB MAIIWHHOTO O6y‘-I€HI/ISI B

PCATBbHBIX TCXHOJIOITMYCCKHUX 3aJjavyax.

OOyuenue no nucrmiuimHe «MamuHHOe OOyueHHe» HampaBiIeHO Ha (OPMHPOBAHUE Y
00YyYaIoUIMXCS CIIEAYIOINX KOMIETECHIINN:

Koa u HammMeHoBaHue
KOMIIEeTeHIIMH

I/IHJII/[KaTOpl)I JOCTHIKCHUSA
KOMIICTCHIIUUN

HaumeHnoBanue noxkasarejs
OLlCHUBAaHUA

IK-7. Criocoben
pa3pabaThIBaTh U MPUMEHSTH
METO/IbI HCKYCCTBEHHOTO
UHTEJUICKTa ¥ MAIIMHHOTO
00y4eHust )i perieHus
npoeCCHOHATBHBIX 3324

NIIK-7.1 Beibupaet MeToabl 1
MHCTPYMEHTAJIbHbIE CPE/ICTBA
HCKYCCTBEHHOI'O MHTEIIEKTa
Y MAIIMHHOTO 00y4eHus A7
pelieHus 3a/1a4 B
3aBUCUMOCTH OT
0COOEHHOCTEHN MpoOIEeMHON U
MpeAMETHOM 00Js1acTen
UIIK-7.2 Onpenensier
METPHUKH OLIEHKU Pe3yJIbTaTOB
MOJIETTUPOBAHUSA U KPUTEPUU
KauecTBa MOCTPOEHHBIX
MojeleH

UIIK-7.3 ITpuaumaet yyactue
B OILICHKE, BBIOOpE U NpU
He00X0IMMOCTH pa3padoTKe
METOJI0B UCKYCCTBEHHOT'O
MHTEJJIEKTa U MAIlIMHHOTO
oOydeHus

3HaTh:

MeTobl U aITOPUTMBI
MAaIIMHHOTO 00yYeHuUs
MIPUMEHUMBIE JIJIs1 00pabOTKH
W/WTH 3aIUTHI JAHHBIX
Ymers:

[ToxOuparh 1 UCTIOTB30BATH
QITOPUTMBI MAIIIMHHOTO
00y4eHust st
MIPOEKTUPOBAHUS CUCTEM
yIOpaBlIeHUs, XPAaHSHUS U
oOMeHa JaHHBIMH IS
perieHus mpoheccuoHaTbHBIX
3amad

Baaners:

HaBbikaMu HanucaHUS U

Mo IU(UKAIIH TPOTPAMMHOTO
KOJIa Ha S3BIKE BEICOKOTO
YPOBHS, BBITIOJHSIOIIETO
U3ydaeMble KIIACCUIECKUE
AITOPUTMBI MAIITUHHOTO
o0y4deHus 1Jis pereHus
npohecCHOHATBHBIX 3a7a4

2 MecTO IMCHUILTHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

I[I/ICI_II/IHJ'II/IHEI OTHOCUTCA K 4YacCTu,

dbopmHupyeMoil yyaCTHUKaMu 00pa30BaTeIbHbIX

oTHomeHuid Onoka bl «/lucuumiaussl (Moxynn)». JIMCUUMIUIMHA HENOCPEICTBEHHO CBSI3aHA CO

CJIEIyIOIIMMH JUCHMILIIMHAMU U npaktukamu OOIT:
NHTemiekTyanbHbIi aHAIA3 JaHHBIX;
HNHdpopManoHHbIE TEXHOJIOTHH;




KomneroTepHoe 3penue;

OOBEKTHO-OPHEHTUPOBAHHOE ITPOrPAaMMHPOBAHUE;

OCHOBBI AITOPUTMH3AIAN U TPOTPAMMHUPOBAHUS;
[IpouzBoacTBEeHHAs MpaKTHKA (IPEeAIUIIIIOMHAs);

[TpoMBINITICHHBIN MHTEPHET BElel B aBTOMOOMJIECTPOCHUH;

IIpoMBIIITIEHHBIM HHTEPHET BELEH B MAIIMHOCTPOCHHUHN.

3 CTpyKTypa M cofep:KaHNe U CHUILTHHBI

OO61mas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aueTHble eauHuIbI (108 gacoB).

3.1 Buasbl yueOHOii padoThl M TPYA0EMKOCTh

Ne ni/m . KommuectBo | Cemectp
Bup y4eoHoii padoTsl
4acoB 7
1 AyIMTOpHBIE 3aHATHS 94 o4
B ToMm uucne:
1.1 Jlekmun 18 18
1.2 CeMHHapCKUE/TIPAKTUYECKHUE 3aHATHS 36 36
2 CamocTosiTejibHasi padoTa 54 54
B ToM yucne:
2.1 [TonroroBka 0TU4ETOB 1O NPAKTHUECKUM paboTam 24 24
2.2 PaboTa ¢ KOHCIIEKTOM JICKITNi 16 16
2.3 IToarororka k nud.3a4yéty 14 14
3 IIpomexyTOUHAS aTTECTALMSA
3auet/nud.3auer/7K3aMeH aud.3aueT
Hroro 108 108

3.2 TemaTnuecKuii MJIaH H3YYCHUS TUCHUITIJIUHBI

TpynoeMKoOCTb, Yac

AynuTopHasi padora E
o o g = 2
] A S
Ne Pasjnennbi/TemMbl ° = S e S| 3=
= = 25w az| 92| &£
n/n JUCHUILINHBI @ § 2 o = S = g S =
s & &
R 5 TEF 2| Eg| A
= SEE PR o S M =)
== 9 8 ? o) =
o o < e = =
OB = = ®)
Pa3znen 1. BBenenne. Padora ¢
1 A o 20 6 10 0 0 10
JaHHBIMH
Tema 1. O630p 3a7au, pemaeMbIx
METOJI0M MAITMHHOTO 00yYEeHUSI.
1.1 2 2 2
Knaccudukanms anroputMoB
MaIIMHHOTO 00yUYeHus
Tema 2. O030p OCHOBHBIX OMOINOTEK
1.2 | sa3eixa Python misa anropurmMosn 2 2
y
KJIACCMYECKOT0 MAIIIMHHOTO 00y4YeHUs
Tema 3. [ToaroroBka JaHHBIX, UMIIOPT
1.3 | Da”HBIX U ClIEHMUAILHBIE OMOJIMOTEKU 2 2 4
Python




1.4

Tema 4. ®opMupoBaHUe TECTOBOU U
oOyuarorieit BBIOOPOK ist
TEXHOJIOTHYECKOH 3a1aun

Pa3gen 2. AHcaMOJIeBbIe METOAbI.

24

12

2.1

Tema 1. berrunr, Crekunr, Byctunr

(e}

2.2

Tema 2. OOy4eHHe ¢ MOJKPEITICHUEM

Pa3znen 3. HeiiponHnble ceTn

64

32

3.1

Tema 1. BBeneHre B HEHPOHHBIE CETH.
OCHOBHBIE TIOHSTHS, KJIacCU(UKAIUH,
APXUTEKTYPhI

3.2

Tema 2. OnHOCIIOHBIE HEMPOHHbBIE
ceTu. JInHeHas U HeIMHENHAs
knaccudukanus. O0ydeHue ¢
MOMOIIBIO TIpaBuiIa Xeb0a.

3.3

Tema 3. MHorocinoiinsle
NIEPLENTPOHBI: BBEJICHUE B
MHOTI'OCJIOMHBIE HEUPOHHBIE CETH,
00paTHOE PacIpOCTPaHEHUE OMIUOKH.

3.4

Tema 4. ApXUTEKTYpbl HEUPOHHBIX
CeTel: CBepTOYHbIE HEHPOHHBIE CETH
(CNN) u pexyppeHTHbIE HEHPOHHbIE
cetu (RNN)

3.5

Tema 5. IIpobnema nepeoOyyeHus u
METObI peryysapu3alu. AanTHUBHbIE
MeToAbI onTuMu3anuu: Adam,
RMSProp u npyrue.

3.6

Tema 6. [IpoaBUHYTBIE ApXUTEKTYPBHI:
IyOOKHE HEHPOHHBIC CETH: MX
MPEUMYIIECTBA U CIIOKHOCTH;
TeHEePAaTUBHBIE COCTSI3aTENbHBIE CETU
(GAN) anig reHepaiiii KOHTEHTA.

3.7

Tema 7. DTHueckue U coliaIbHELIE
ACIeKTHI: ATUIECKUE BOIIPOCHI B
WCITOJIb30BAaHNH HEWPOHHBIX CETEM,
aBTOMATH3AaIUs U 3aMeIleHne pabounx
MPOLIECCOB, BIUSHUE U
pacnpocTpaHeHHE CMEIEHUN 1
MIPEJB3ATOCTH B TAHHBIX.

Hroro

108

18

36

54

3.3 CoaeprxaHue TMCUHIITHHBI

Pazoen 1. Beeoenue. Paboma c oannvimu

B »TOM pazgene cTyneHTBHl O3HAKOMATCA C METOJaMH MAIIMHHOTO OOyuYeHHs W HX
npuiiokeHussMU. OHM U3ydaT KiIacCU(PUKAIMIO alTOPUTMOB MAIIMHHOTO 00Y4YEeHUs U OUMYT, KaKue
3aJ]aud MOYKHO pelaTh ¢ UX momolipio. Takke OyAeT pacCMOTPEHO HUCIOJIb30BaHHUE OCHOBHBIX
oubmmorek s3pika Python nnst kmaccuuyeckoro mammHHOrO oOyueHusi. CTyneHThl Haydartcs
HOJrOTaBIUBATh JaHHbIE, UMIOPTUPOBATh UX U UCIOJIb30BATh CHEIMATU3UPOBAHHbIE OUOINOTEKH.
OHM TarKe OBJIAJCIOT HABBIKAMU (POPMHUPOBAHUS TECTOBBIX W OOYYAIOUINX BHIOOPOK JUIS PELICHUS

TCXHOJOI'M4YCCKUX 3ada4.




Paszoen 2. Ancamonegvie memoownt

B aTOM pa3zzgene cTyeHThI yIUIyOsIT CBOM 3HAHUS B METOAAX MAITMHHOTO OOY4YCHUsI, H3yUnB
aHcaMOJIEBbIC METO/IbI, & TAaK)KE TaKUE CTPYKTYPbI KaK OCTTHHT, CTEKUHT M OycTHHT. Takxke Oymer
paccMoTpeHo oOyueHue ¢ mnoakperuieHueM. CTyIeHTBl OCBOST METOJbl, IO3BOJISIOIINE
KOMOMHHMPOBATH MPEICKa3aHMs HECKOJIBKUX MOJIENIEH IS yIIydIlIeHUs 001el MPOU3BOIUTEIILHOCTH.

Pazoen 3. Heitponnwie cemu

B stom pazmene cryneHThl OynyT H3ydaTh OCOOCHHOCTH M CIHOCOOBI HCIOJB30BaHUS
HEHpOHHBIX ceTel. OHM M3y4aT OCHOBHBIC MOHATHS, KIACCU(PHUKAIMUA U PA3JIMYHbIE apXUTEKTYPHI
HelpoHHBIX ceTeil. [lomydar mpencraBieHne o paboTe OMHOCIOWHBIX HEHPOHHBIX CETEH, X
CHOCOOHOCTH K JIMHEHHOW M HENIMHEHHON KJIacCU(pHKAIMU, a TaKKe O NPUHIUIE OO0ydYeHHS C
noMmouiplo mpaBwia Xe00a. Ilo3nHee cTyneHTH mnepedAyT K M3YyYEHHUI0O MHOTOCIOMHBIX
NEepUENTPOHOB, OCBOMB METO 00paTHOTO pacmnpocTpaneHust omuoOku. OHU y3HAIOT, KaK cO37aBaTh
u o0ydaTh CJIOXKHBIE HEHpOHHBIE CETH s Pa3HbIX 3a7ad. ByayT paccMOTpeHBI apXUTEKTYpbI
CBEPTOYHBIX HEHPOHHBIX CETEH IS aHAIN3a N300paKEHUH U PEKYPPEHTHBIX HEHPOHHBIX CETEeH IS
00paboTKku nocienoBaTebHOCTeH. Takke CTyIeHTH U3y4yaT mpoOiieMy rnepeoOyueHust U MEeTObl
peryJsipu3alnu, O3HaKOMSTCS € aJallTUBHBIMU METOAAMHM ONTHUMM3ALMM BECOB HEHPOHHBIX CETEH,
takumMu kak Adam u RMSProp. B 3akmounTtensHON 4acTH paszenia CTYJASHTHI IMMO3HAKOMSTCS C
MPOJABUHYTHIMU apXUTEKTypaMH HEHPOHHBIX CeTel, BKIIouYas TinyOokue HeipoHHble ceTd. OHH
Y3HalOT O TPEUMYILECTBaX U CIOXKHOCTSIX TJIyOOKMX CeTe, a Takke O TIeHEPaTHBHBIX
coctazatenbHbIX ceTsX (GAN), KOTopble MCIOJNB3YIOTCS Ul TeHepauuu KoHTeHTa. Kpome Toro,
OyneT o0CyKIaThCsl STUUYECKHE U COLIMAIbHBIE aCIIEKThI HCII0JIb30BaHUsl HEUPOHHBIX CETEH, BKIIIOYas
BOIIPOCHI 3TUKU, aBTOMATU3ALIMHU U BO3ACHCTBUS CMEILIEHUN U MTPEAB3ATOCTU B JaHHBIX.

3.4 TemaTnKa CEMUHAPCKUX/MPAKTHYECKUX U JIA00PATOPHBIX 3aHATHH

3.4.1 CemuHapcKue/mpakTHUYECKHE 3aHITUS

Cemunap 1. BBenenue B MammmHHOe 00y4eHrEe U METObI BEIOOpa
Cemunap 2. [ToaroroBka 1aHHbIX U crienuanbHble Python-O0ubnmorexu
Cemunap 3. Anroput™m Q-learning

Cemunap 4. ['eHeTHYECKHE QITOPUTMBI

CemuHap 5-6. @opmupoBaHue BRIOOPOK IS 33Ja9H

Cemunap 7-8. Anropurm Random forest u anroputm Gradient boosting
Cemunap 9-10. OCHOBBI HEHPOHHBIX CETEH: TIOHSATHS U ApXUTEKTYPBI
Cemunap 11-12. OiHOCHOMHBIE 1 MHOTOCJIONHBIE HEHPOHHBIE CETH
Cemunap 13-14. Céprounsie HeiiponHbie cetr (CNN)

Cemunap 15-16. Pexyppentasie Cetu (RNN)

Cemunap 17-18. Pa3paboTka HEHPOHHBIX CETEH JUIS PEIICHUS TEXHOJIOTHUSCKHX 3a1a4

3.4.2 JlaGopaTopHbIE 3aHATHUS
He npenycmotpensr
3.5TemaTnka KypcoBbIX POEKTOB (KYpPCOBBIX padoT)

He npenycmoTpensl



4 YyeOHO-MeTOaAMYECKOE H MH(OPMALTMOHHOE o0ecreyeHne
4.1 Hopmatusnblie 1o0KyMeHTbI 1 'OCTob1

He npenycmorpensr

4.2 OcHOBHAas1 JIUTEpPATypa

1. Koanwo, JI. I1. IlocTpoeHue cucteM MammuHHOTO 00y4deHust Ha si3bike Python / JI. I1. Koanbo,
B. Puuapr ; nepeBona ¢ anrauiickoro A. A. CiimakuH. — 2-e u3a. — Mocksa : JIMK Ilpecc, 2016. —
302 c. — ISBN 978-5-97060-330-7. — TekcT : 351eKTpOHHBIH // JIaHb : 3JIeKTpOHHO-OMOIHOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/82818

2. Pamka, C. Python u MmamuHaHOe 00yueHuUe: KpaitHe HE0OX0uMOe 1TocoOre 0 HOBEHIIICH
npeJcKa3aTeIbHON aHATMTHKE, 00s3aTelbHOe Al Oosee TIyOOKOro MOHMMAHUS METOAOJIOTHU
MalIuHHOTO 00yueHus : pykoBojactBo / C. Pamka ; mepeBon ¢ anriuiickoro A. B. JloryHoBa. —
Mocksa : JIMK IIpecc, 2017. — 418 c. — ISBN 978-5-97060-409-0. — TekcT : 31MeKTPOHHBIH //
Jlans : anekTpoHHO-0ubIHoTeuHas cucrema. — URL: https://e.lanbook.com/book/100905

3. CrankeBuy, JI. A. MHTENNEKTyalbHbIE CUCTEMBI M TEXHOJIOTHH : YICOHUK U MPAKTUKYM
111 By3oB / JI. A. CtankeBud. — 2-¢€ u3l., nepepad. u non. — Mocksa : M3natenscTBo FOpaiit, 2023.
— 495 c¢. — (Bwicmee obpazoBanue). — ISBN 978-5-534-16238-7. — TekcT : 3IeKTpOHHBIN //
O6pasoBarenbHas wiathopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/530657

4.3 lonoJHUTE/IbHAS JJUTEpPaTypa

1. IInatoHoB, A. B. MammuHoe oOyuenue : yuebHoe nocodue 1t By30B / A. B. IlnatoHoB.
— Mocksa : M3aarensctBo FOpaiit, 2023. — 85 ¢. — (Bricmee oopa3zoBanue). — ISBN 978-5-534-
15561-7. — Texct : anektpoHHbl // OOpazoBatenvHas miuatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/520544

2. Yepnbimues, C. A. OcHoBbl nporpamMmmupoBanus Ha Python : yueOHOe mocoOue s
cpenHero mpogdeccuonansHoro oopazosanus / C. A. UepHblleB. — 2-¢ u3J., iepepad. u J0Mm. —
Mocksa : UznatensctBo HOpaiit, 2023. — 349 ¢. — (Ilpodeccuonansaoe odpazoBanue). — ISBN
978-5-534-17056-6. — TekcT : anmektpoHHbIi // OOpa3oBarenpHas wiatdpopma IOpait [cait]. —
URL.: https://urait.ru/bcode/532292

3. Kpemep, H. 11I. MaremaTiueckasi CTATUCTHKA : yYeOHHUK U PaKTUKyM Jutst By30B / H. 111
Kpemep. — Mocksa : U3natensctBo FOpaiit, 2023. — 259 c¢. — (Briciiee o6pazoBanue). — ISBN
978-5-534-01654-3. — Tekct : anmektpoHHbIi // OOpa3oBarenpHas wiatdpopma IOpait [cait]. —
URL.: https://urait.ru/bcode/511953

4.4 JnexkTpoHHBIE 00pPa30BaTeIbHbIE PECyPChI
He npenycmoTtpensl

4.5 JInuieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoOe
o0ecmeuyenue

1. Anaconda

2. Python

3. Microsoft-Office

4. Microsoft-Windows



4.6 CoBpeMeHHbIe TPOo(ecCHOHATIbHBbIE 0a3bI IaHHBIX U HH(OPMaIlMOHHbIE
CIPAaBOYHbIEC CHCTEMbI

1. Hayunas anextponHas 6ubnuoteka http://www.elibrary.ru

2. Poccwmiickas rocymapctBeHnas oubianoreka http://www.rsl.ru

3. EaumnHoe okHO gocTyma K oOpa3oBareibHBIM pecypcam DenepanbHbIi  MOpTal
http://window.edu.ru

4. OBC «YHuBepcuterckas oubnuoreka onnaiiny https://biblioclub.ru/index.php

5 MarepuajbHO-TeXHHYECKOE o0ecrneueHne

1. KomnblOTepHBIII KJacC € MPEeAyCTAaHOBJIEHHBIM IPOrPaMMHBIM OOECHEUYEHUEM,
yKa3zaHHBIM B 1. 4.5, MyJbTUMEIUIIHOE 000pyZ0OBaHUE (IIPOEKTOpP, MEPCOHAIBHBIA KOMIBIOTEP
npernoaaBartess).

2. AynuTtopust Ajs JIEKIMOHHBIX, IPAaKTUYEeCKUX 3aHATHHA. OO0pyaoBaHME U ammapaTypa:
ayJUTOpHAasA AO0CKAa, BO3MOXXHOCTE MCIIOJIb30BaAHUA MYJ'II)TI/IMGI[I/II\/'IHOFO KOMIIJIEKCA.

6 MeToauueckue peKOMeHIAIUN

6.1 MeToanuyeckue peKoMeHIaIUM JIs MIPenoaaBaTeis M0 OpraHu3anuu
00y4eHuUs

Ha nmepBom 3aHATHH N0 IUCIUILIMHE HEOOXOUMO 03HAKOMUTH CTYJICHTOB C MOPSAIKOM €€
u3y4eHus (TeMaMu Kypca, (popmMamu 3aHATUH, TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJIS ), PACKPBITH
MECTO U pOJIb IUCLUUIUIMHBI B CUCTEME HAyK, €€ IIPAKTUYECKOE 3HAUEHHE, IOBECTH JIO0 CTYJIEHTOB
TpeOoBaHus K (hOopMe OTYETHOCTU M IPUMEHEHHSI BUJIOB KOHTPOJIS.

[Ipu noaroToBKe K NpakTUYECKUM paboTaM MO NepevHIo 00bSABICHHBIX TEM IPEIO0/1aBATEIIO
HEO0OXO0IUMO YTOYHHTD IIJIaH UX MPOBEACHUS, TPOAYMaTh (OPMYIUPOBKHU U CO/IEPKAHUE yUEOHBIX
BOIIPOCOB, BHIHOCUMBIX Ha 00CYKJCHHE.

B xozme paboTel BO BCTYMUTENBHOM CJIOBE PACKPHITH MPAKTHUECKYIO 3HAYUMOCTH TEMBbI
paboThI, ONIPENIENUTh MOPSAAOK €€ TPOBEICHHS, BpeMs Ha 00CYKICHHE KaK0r0 y4eOHOTr0 BOIpoca.
[Tpumensis  QpoHTaNbHBIA  ONpPOC JaTh BO3MOXKHOCTH  BBICTYIIUTH BCEM  CTYJIEHTam,
MPUCYTCTBYIOIINM Ha 3aHATHUH.

B 3axmrounTtenbHON YacTu paboOTHI CIeIyeT MOABECTH €€ UTOTU: AaTh OLIEHKY BBICTYIUICHUN
Ka)KI0r0 CTy/I€HTa U y4eOHOM IpyMIIbI B LIEJIOM. PacKpbITh OJI0XKUTENbHBIE CTOPOHBI M HETOCTATKH
npoBeJIcHHON paboThl. OTBETUTH Ha BOMPOCHI CTYEHTOB. BbIAaTh 3a1aHUs 17151 CAMOCTOSITENIEHOM
paboTHI 110 MOATOTOBKE K CIEAYIOIIEMY 3aHITHIO.

Metonuka mpenoaaBaHus —AUCHMILIUHBL  «MammHHOe 00y4eHHe» U peaau3anus
KOMIIETEHTHOCTHOT'O IMOJIX0Ja B M3JIOKEHUM W BOCIPUATUU MaTepuala IpeayCMaTpUBACT
UCIIONIb30BAaHUE CIIEIYIOMIMX AaKTUBHBIX M WHTEPAKTUBHBIX (OpPM MPOBEACHUS TPYIIOBBIX,
WHAMBUIYAIbHbIX, ayJUTOPHBIX 3aHATHH B COYETAaHMM C BHEAYJUTOPHOH paboTOil ¢ IIENbIo
dbopMUpPOBaHUA U Pa3BUTHS MPOPECCHOHATHHBIX HABBIKOB 00YUYaOIUXCS:

— TOArOTOBKAa K BBIMOJHEHMIO M 3alUTa MPAKTUYECKUX pabdoT ¢ IOMOIIBIO
CHEIUAIN3UPOBAHHOTO MTPOTPAMMHOTO O0eCTIeUeHus;

— TEXHOJIOTMM aHajlu3a CUTyallud JUIsi aKTUBHOTO OOYy4Y€HHS, KOTOpBIE IO3BOJISIOT
CTYJIEHTaM COEIMHUTH TEOPHIO U MPAKTUKY, IPEACTABUTh IPUMEPHI IPUHUMAEMBIX PEIICHUN U UX
NOCJE/ICTBUMA, JEMOHCTPHPOBATh pAa3NUYHBICE TO3HWIWH, (POPMHUPOBATH HABBIKM  OIEHKH
aJIbTEPHATUBHBIX BAPUAHTOB B BEPOSITHOCTHBIX yCIIOBUSX.
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OOyueHue o JUCUUIUIMHE BEAETCS ¢ IPUMEHEHUEM TPaJAULIMOHHBIX IOTOKOBO-TPYIITOBBIX
UH(POPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHBIX TeXHONOTH. [Ipu ocyiecTBiennn 06pa3oBaTeIbHOTO
npoliecca 1o JUCHUIUIMHE UCIIOb3YIOTCA ClIEAYIONINE HH(POPMALMOHHO-TEIEKOMMYHUKAI[HIOHHBIE
TEXHOJIOTUH: MPE3CHTALUH ¢ IPUMEHEHNEM MPOEKTOpa U rmporpammsl PowerPoint.

6.2 MeToanuyeckue yKa3aHusl JJIs1 00y4al0UIUXCsl 0 OCBOCHUIO TH CIUNIMHBI

CamocrositenbHass paboTa sBIsSETCS OJHUM M3 BHJIOB YyueOHbIX 3aHsATHHA. Llenb
CaMOCTOSITENIbHON pabOThl — MPAKTUYECKOE CAMOCTOSITENIbHOE MOJyYE€HUE CTYJAECHTaMU HaBBIKOB
paboThl B IPOrPaMMHBIX IPOAYKTAX, pACCMATPUBAEMBIX B MIPOLECCE U3YUEHUS TUCIUTUTHHBI.

AynutopHas caMoCTOsITeNIbHAs paboTa Mo JUCLMILIMHE BBINOIHIETCA HAa yUeOHBIX 3aHATHIX
101 HENIOCPEICTBEHHBIM PYKOBOJICTBOM IIPENOJABATEINS U IO €r0 33JaHUIO.

BueayauropHas camocrosiTenibHass paboTa  BBIIOJIHAETCS CTYACHTOM 110  3a/IaHUI0
npernojaBaTess, Ho 0€3 ero HemoCPEICTBEHHOTO Y4acTHsL.

3amaun caMOCTOSITEIIbHON pabOThI CTyIeHTA!

- pa3BUTHE HABBIKOB CAMOCTOSITEIbHON Y4eOHON paboThI;

- OCBOCHHE COJIEP>KAHUS JUCIUILIUHBL;

- yriryOJieHre CoepKaHUs U OCO3HAHUE OCHOBHBIX MOHATHHA AUCUUIUINHBL

- ICTOJIb30BaHUE MaTepUasa, COOPaHHOIO U MOJIYYEHHOTO B X0JI€ CAMOCTOSATEIbHBIX 3aHATUN
U1 3P PEKTUBHOM MOATOTOBKH K 3aUETy.

Bunbl BHEay IUTOPHOI caMOCTOSITENIbHOM pabOThI:

- CaMOCTOSTEIBHOE U3yUYEHUE OTAEIBHBIX TEM JUCLHUIIINHBL;

- [IO/ITOTOBKA K NMPAKTUYECKUM 3aHATHUSIM;

- o(hopMIIeHHE OTYETOB IO BHIIOJIHEHHBIM IPAKTHUYECKUM paboTam;

J171s1 BBITIOTHEHUS JIFOOOTO BHJIa CAMOCTOATEILHON paboThl HEOOXO0IUMO IPOUTH CIICTYIONINE
JTambl:

- OTIpEJIeICHUE 1IETTH CAMOCTOSATEIbHON PadoOTHI;

- KOHKpETH3alus M03HaBaTEIbHOM 3a1a4H;

- CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITENTLHON paboTe;

- BBIOOD aJIeKBaTHOTO crioco0a JeCTBHS, BEAYIIEro K PEeIIeHUIO 3a/1auH;

- IUIAaHUPOBaHKE PabOTHI (CAaMOCTOSATEIBHON WU C TOMOUIBIO IPENOIaBATENs ) HAJl 3a/laHUEM;

- OCYIIECTBIICHHE B TMPOIIECCE BBIMOJHEHUS CAMOCTOSITETbHOW pabOThl CaMOKOHTPOJIS
(TPOMEKYTOYHOTO M KOHEUHOTO) Pe3yJIbTaTOB pabOThI, © KOPPEKTHUPOBKA BBHITIOTHEHHUS paOOTHI;

- pednekcus;

- Ipe3eHTalus paboThI.

7 DOoHJ OLEHOYHBIX CPEACTB

B nponecce 00yueHHs CTIONB3YIOTCS CIEAYIOIINE OLEHOYHbIE (POPMBI CAMOCTOSTENBHOM
paboThI CTYJICHTOB, OLIEHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHBIX
aTTecTalui

- OTYETHI 110 MPAKTUYECKUM paboTaM;

- KOHTPOJIbHBIE Pa0OTHI;

- muddepeHIIMPOBaHHbBIN 3a4ET.

OneHouHBbIE CPeCTBA TEKYIEr0 KOHTPOJIA yCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE
3aJaHMs [0 MPAKTUYECKUM padoTaM MHIUBUAYAIbHO AJIS KaXXI0ro 00ydaromerocs.

B pesynbrare 0OCBOCHUS AUCHUILTUHBI (MOYJIs1) GOPMUPYIOTCS CIEAYIOIINE KOMIIETEHIINH:
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Kon
HauMeHoBaHHe KOMIIETEHIIUH BbINTYCKHUKA
KOMIIeTeHIIUH
MK-7 CnocobeH pa3pabaTbiBaTh U MPUMEHATh METOJIbl UCKYCCTBEHHOT'O MHTEIIEKTA
Y MaIIMHHOTO O0YYeHUs 7S pelIeHus MPoPeCCUOHANBHBIX 3a/1a4

7.1 MeToabl KOHTPOJISI U OLlCHUBAHMS Pe3yJbTATOB 00y4eHus!

Hepequb OIICHOYHBIX CPEACTB 110 JUCHUIITIMHE «MammHHOE 06yquI/Ie»

Buna xonTposs
pe3yIbTaTOB

n/m
o0yJeHus

HaunmenoBanue
KOHTPOJI Pe3yIbTaTOB
0o0y4eHus

KpaTkas xapakrepucTika KOHTPOJIs
pe3yJIbTaToB 00y4YeHUs

Tekymmit

[TpakTuueckas pabora

[IpakTnyeckast  paboTa  BBITIOJHSACTCS
WHAMBUIYAIbHO KaXIbIM cTyaeHToM. [lo
pe3ynbTaram BBITTOJTHEHHS paboTHI
CTyJeHT odopMIIsieT OTYET, CoAep KaIIuit
NoJpoOHOE  OMUCaHue  MpoJETaHHOU
paboThl C HArJISAHBIM TPEJCTABICHUEM
pesynbratoB.  OdOpMIIGHHBIH  OTYET
CTYJEHT CHaeT TMpenojaBareii0  Ha
IIPOBEPKY B 3apaHEE YCTAHOBIICHHBIN CPOK.
[Tpu mpoBepke mpenogaBaTenb OLIEHUBAET
Ka4ecTBO O(opmIeHHs, KOPPEKTHOCTb
OpoJeNaHHbIX  IIIaros, pe3yNIbTaTOB
pabotel U  BBIBOJOB. Yacte paboT
MoJipa3yMeBaeT yCTHYIO  3allUTy B
dbopMmaTe TOKJIa1a/Ipe3eHTAITIH.

Texymun

KonrpomnsHas pabora

KontponsHast ~ paboTa  BBINOJHSAETCS
WHAUBUAYAJIbHO KaXXJIbIM CTYJCHTOM.
3ajaHue TOJpa3yMeBAacT  BBIIOJHEHUS
psga  mAaroB € HCIOJIb30BAHHEM
IPOTrPaMMHOT0 00ECTIeYeHHs, U3y4aeMOro
B COOTBETCTBYHIOIIEH TeMme. PesynpraTom
BBIIIOJIHEHUSI ~ KOHTPOJBHOW  PaboTHI
SABJISICTCA BHGKTPOHHBIﬁ JOKYMCHT C
KpPaTKUM OIMCAHUEM BBIITOJIHEHHBIX IIIar0B
W  TOJYy4YEeHHbIX  pe3ynbTaToB. Ilpm
IPOBEPKE IMPENoiaBaTellb OLIEHUBAET, KaK
pe3yapTaT  paboThl, TaK H  MYCTh
JOCTHIKEHHsI pe3yJIbTara.

[IpomexxyTOuHBII

JuddepeHunpoBaHHbIi
3a4€T

ITpomexxkyTouHas aTTeCTalus
o0yyaromuxcs B dopme
nudepeHITpPOBaHHOTO 3auéra
MPOBOJUTCS 110 PE3YJIHTATaM BBITIOTHEHUS
BCEX BHJIOB y4eOHOU paboTHI,
MPEyCMOTPEHHBIX yYeOHBIM IUIAHOM 10
JTAHHOM TUCIUTUIMHE (MOIYJIIO), TIPH ATOM
VYHUTHIBAIOTCS.  PE3YJIBTAThI  TEKYIIETO
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KOHTPOJIA  YCIIEBAEMOCTH B  TEYEHHUE
ceMecTpa.

Onenka CTCIICHU JOCTHKCHUS
00yJaromuMucs IUTAHUPYEMBIX

pe3yapTaToB OOyueHHs] MO JUCLHUIUIMHE
(MomynI0) MPOBOAMTCS MPENOaaBaTENIEM,
BEAyIIMM  3aHATUA [0  JAUCLUUIUINHE
(MOIyJI}0) METOJIOM 3KCHEPTHOM OLIEHKH.
[To uroramM npoMexyTOYHOH aTTecTalUH
10 JUCLUIUIMHE (MOJIYJIIO) BBICTABIISAETCS

OLICHKa «OTJINYHOY, «XOpOLLOY,
«YIOBJIETBOPUTEIILHO W
«HEYIOBJIETBOPUTEIILHO.

Bo BpeMs [IPOBEICHUS

T pepeHIIMPOBaHHOrO 3a4éTa CTYICHTY
IIPEIaraeTcs BHIIOJHUTD 3 MPAKTUUECKUX
3amanusa. [lo pesynbrary BBINOJIHEHUS
CTYJEHTY  3aJalTci  BOIPOCH  Ha
IIOHMMAaHHE BBITNIOJTHEHHBIX 3a1a4.
KomnyecTBO NOMOIHUTEIBHBIX BOIPOCOB
3aBUCHUT OT ITOJIHOTBI OTBETA CTY/ICHTA.

K IIPOMEKYTOUHOU arrecTalyuu
JIOITy CKarOTCs TOJIBKO CTYZIEHTBI,
BBITTOJIHUBIIINE BCE BUJIBI y4eOHOU paboThI,
IpeayCMOTpEeHHbIe paboueil mporpaMMoit
1o guciuminHe «ManmHHoe o0yueHue»

7.2 Ikajia 1 KPpUTEPUH OLEHMBAHMS Pe3yJIbTATOB 00yYeHUsI

[Tokazarenem olleHUBaHMs KOMIIETEHIIMH Ha pa3IUYHbIX ATanax UX GOPMUPOBAHUS SIBIISIETCS

JTOCTHXKEHNE 00yJaroIMMHUCS IJIAHUPYEMbBIX PE3yJIbTaTOB 00yUEHUS MO AUCIUILTHHE (MOIYIIIO).

Kputepun oneHuBanus

NPUMEHHUMBIE JUIS
00paboTku n/mm
3alIUThI JaHHBIX

CIEeNYIOUINX 3HaHUK!

Metonp! u
AJITOPUTMBI
MAaIlIuHHOT'O
00yUYeHUs
MPUMEHUMBIE IS
00paboTKH W/Uin
3allUThl JaHHbIX

IToka3aTean 5 3 4 5
3HATD: OO0yuaronuiics OO0yuaromuiics OO0yuaromruiics OO0yuaromuiics
Mertobl 1 JIEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
AITOPUTMBI MOJTHOE OTCYTCTBHE HEIOJIHOE YaCTUYHOE IIOJTHOE
MAIIIHHHOTO WU HEAOCTATOYHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
0o0ydeHus COOTBETCTBHE CJeNyIOUINX 3HaHUM: | 3HaHUU: MeToasl u 3HAHUHU METOJOB U

Mertons u QJITOPUTMBI ITOPUTMOB
AJITOPUTMBI MAaIIHHHOTO MAIIMHHOTO
MaUIMHHOIO 00yueHHs 00yueHHs
o0yueHus MPUMEHUMBIE JIs MPUMEHUMBIE IS

MIPUMEHUMBIC JIJI
00paboTKH W/UITu
3aIIUTHI TAHHBIX.
Honyckarorcst
3HAYHUTEIEHBIC
OIIINOKH,
TIPOSIBIISIETCS
HEIOCTaTOYHOCTh
3HaHUM, 1O PAAY
MoKa3aTesieH,

00paboTKK W/KITU
3aIUTHI TAaHHBIX.
Homyckarores
HE3HAYUTCIIbHBIC
OINOKH,
HETOYHOCTH,
3aTpyIHEHUS [pU
AHAJTMTHYECKUX
oreparmsx.

00paboTKK W/HITH
3aIIUTHI TAHHBIX B
PaIMOTEXHUYECKOM
crucTeMe.
CBoOonHO
ornepupyer
pHOOPETEHHBIMHU
3HAHUSMHU.
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oOyuarommiics
UCIIBITBIBACT
3HAYUTEIILHBIE
3aTpYAHCHUS IPH
OIIEPUPOBAHUH
3HaHUAMU IIPU UX
HepeHoce Ha HOBbIE
CUTYyallUU.

yMeTb! OO6yyaronuiics He OO0yyaromuiics OOGyuaromuiics OOGyuatomuiics
[on6upats yMeeT WIu B JIEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
HCIOJIh30BATh HEIOCTaTOYHOU HETIOJTHOE YaCTUYIHOE MOJTHOE
QITOPUTMEI CTCIICHU yMeeT COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHE
MAITUHHOTO noJI0UpaTh U CIIEAYIOIIIX CIIETYFOLIIX CIIETYFOIIIX
o0yueHus Juist HCIIOJIb30BATh YMEHHIA: YMEHHIA: YMEHHIA:
MIPOEKTUPOBAHHS ANTOPUTMBI noJ0upaTh u no0upaTh U no0UpaTh U
CHCTEM YINPABJICHUS, | MAIIMHHOTO UCIIONb30BaTh HCIIOJIb30BATh UCIIONIb30BaTh
XpaHeHHs ¥ 0OMeHa | oOyueHus Juis ANTOPUTMBI AJITOPUTMBI AJITOPUTMBI
JAHHBIMH JJIS MPOEKTUPOBAHHUS MAaIIHHHOTO MAIlIUHHOTO MAIHHOTO
pelIeHust CHUCTEM YIIpaBJICHHs, | OOYYCHHUS IS o0yueHHs IS 00yUeHHs IS
poheCCHOHATBHBIX | XpAaHEHUS U OOMEHa | MPOCKTUPOBAHUS MIPOCKTHPOBAHUS MIPOCKTHPOBAHUS
3amad JAHHBIMH TS CHUCTEM YIIPaBJICHHS, | CHCTEM YIPABJICHHUSA, | CUCTEM
peleHust XpaHeHUs 1 OOMEHa | XpaHCHUS M OOMeHa | YIpaBICHHUS,
MpOoQECCHOHATBHBIX | JaHHBIMU IS JAaHHBIMH JIJIs XpaHeHHs U 0OMeHa
3a71a4 petieHust peteHus JIAHHBIMH JIJIS1
npodeCCHOHANBHBIX | MPOGECCHOHATIBHBIX | pEeIICHHs
3aj1ad. 3aja4. podeCcCHOHATBHBIX
Homnyckarores YMeHUsI OCBOCHEI, 3a7ad4.
3HAYUTEIbHEIC HO JIOITyCKArOTCs CoboxHO
ook, HE3HAYHTENbHbIC orepupyer
MPOSIBISIETCS OLIHOKH, NpUOOpPETEHHBIMU
HEIOCTaTOYHOCTh HETOYHOCTH, YMCHHUSMH,
YMCHHH, 110 PALY 3aTPYIHCHUS IPH MPUMEHSICT UX B
MoKa3aTee, AHATUTHYCCKIX CUTYyAIHIX
00yJaronmncs orepanusx, MOBBIIICHHON
UCTIBITHIBACT MEPEHOCE YMCHHUI Ha | CIIOKHOCTH.
3HAYHUTEIEHBIC HOBBIC,
3aTpyAHCHUS MIPH HECTaHIapTHHIC
OTIePUPOBAHUHU CUTYAIHU.
YMEHUSIMHU MPH UX
MepeHoce Ha HOBbIE
CHUTYAIIH.
BJIAJIETh: Oo6yuaromuiics  He | OOyyaromuiics B OO0yuarornuiics OO0yuaromuiics B
Hasbikamu BJIaaCeT  WIM B | HEAOCTATOYHOM YaCTUYHO BIIAZICET MTOJTHOM 00beMe
HAIMCAHUS U HEIOCTATOYHOU CTCIICHH BJIAJICET HaBBIKAMU BJIaJICCT HABBIKAMU
MO U UKAIIH CTCITICHU BIIAICET HABBIKAMU HATMCAHUS U HATIMCAHUsS U
MPOrPAaMMHOTO KOJIa | HaBBIKAMH HATIMCAHU U MO TU(DUKAIIAA MO TUGBUKAIAN
HA SI3BIKC BBICOKOTO HATIMCAHUS U MO TUGUKAIN MPOTPAaMMHOTO KOZIa | IPOTrpaMMHOTO
YpOBHH, MO UKAIIH MPOTPAMMHOTO KOAa | Ha S3BIKE BHICOKOTO KOJ/Ia Ha SI3BIKE
BEITIOTHSFOIIETO MPOTPAaMMHOTO KOZIa | Ha S3BIKE BBICOKOTO YpOBHS, BBICOKOTO YPOBH,
H3yJacMble Ha SI3BIKE BEICOKOTO | YPOBH, BEITIOJTHSIOIICTO BEITIOJTHSTIOICTO
KJIACCHUUYECKHE YPOBHH, BBIMTOJTHSIOIIETO n3y4yaeMbie u3ydaembie
AJITOPUTMBI BBIMOJHSIOIIETO n3y4yaeMbie KJIACCUYECKHE KJIaCCHYECKUE
MAaIUHHOTO n3y4yaeMbie KJIACCHYECKHE AJITOPUTMBI AITOPUTMBI
00yYeHUS IS KJIACCUYCCKHE aJITOPUTMBI MAIIUHHOTO MAIIUHHOTO
pelIeHust aJIrOPUTMBI MAIIIMHHOTO o0yueHUs 15 00yUeHUS 15t
MpOo(eCCHOHANBHBIX | MAIIMHHOTO o0y4eHust st pelieHus pelieHus
3amau 00yUeHUs ISt peleHust npOoGECCHOHATBHBIX | MPO(PECCHOHATBHBIX
pelIeHUsI npoeCCHOHANBHBIX | 3a1a4 3a1a4
npoeCCHOHANBHBIX | 3a7ay TEXHOJIOTUYECKUX TEXHOJIOTUYECKUX
3amad TEXHOJIOTUIECKUX 3aau. 3aa.
TEXHOJIOTUICCKHAX 3ajay. HaBbIku 0CBOECHBI, CBoboaHO
3a1a4 HO JIOITyCKAKTCS MPUMEHSICT
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OO0yuaronuiics HE3HAYHTEIEHBIC MOy YCHHBIC
UCIIBITBIBACT OLINOKH, HaBBIKU B
3HAYUTEIILHBIE HETOYHOCTH, CHUTYalHUsIX
3aTpYAHCHUS IPH 3aTPYAHEHUS IPH HOBBIILIEHHOM
HNpUMEHEHUI QHAJIUTUYECKUX CIIOXKHOCTH.
HAaBBbIKOB B HOBBIX ornepanusix,
CUTyaIusIX. repeHoce yMEHU Ha

HOBBIE,

HecTaHJJapTHbIE

CHUTYaIHH.

IIxaja oeHUBAHUA IPOMEKYTOYHOM aTTecTanun: AuddepeHINPOBAHHBIN 3249€T

IIIxana oneHuBaHusa

Omurcanue

OTIM4HO

BeimonHensl Bce Buibpl yueOHOH paboThI, MHpPEIyCMOTPEHHBIE
y4eOHBIM Tu1aHOM. CTyIE€HT IEMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB NPUBEJCHHBIM B TaOIMIaX MOKa3aTessM,
onepupyeT NPUOOPETEHHBIMH 3HAHUSIMH, YMEHHMSIMH, HaBbIKaMH,
IIPUMEHSET WX B CHUTyalUsX IIOBBILICHHOM CIIO)KHOCTH, HE
WCIBITBIBACT 3aTPyAHEHUM IIPU  AHAJIUTUYECKHUX OIEeparusix,
[IEPEHOCE 3HAHUW U YMEHUHN HA HOBBIC, HECTAHAPTHBIEC CUTYALUU.

Xopomuio

BoinonHensl Bce BuAbl y4eOHON pabOThl, NPELyCMOTPEHHBIE
yueOHbIM  miaHoM.  CTyJIeHT  JeMOHCTpUpYeT  YacCTHYHOE
COOTBETCTBHUE 3HAHWM, YMEHU, HABBIKOB IIPUBEICHHBIM B TaOJIUIIAX
1oKa3aTessiM, OlepupyeT NPUOOPETCHHBIMHU 3HAHUSMH, YMEHUSIMH,
HaBBIKAMH, IPUMEHSET UX B CUTYalHsAX IOBBIIIEHHOW CIIOKHOCTH.
IIpu »>TOM MOryT OBITH JONMYLIEHBI HE3HAYUTEIbHbIE OIIUOKH,
HETOYHOCTH, 3aTPYJHEHHsS NP AHAJUTUYECKHUX OlEepalusix,
[IEPEHOCE 3HAHUN U YMEHUH HA HOBBIC, HECTAHJAPTHBIC CUTYALUU.

y,Z[OBJ'IeTBOpI/ITCHBHO

Boimonnensl Bce BuAbBl y4eOHON pabOThl, MpPEeayCMOTPEHHBIE
y4eOHbIM  T1aHoM.  CTyJIeHT  JEMOHCTPUPYET  HEMOJHOE
COOTBETCTBHUE 3HAHMM, YMEHU, HABBIKOB MTPUBEICHHBIM B TaOIUIIAX
MOKAa3aTesIM, JIOMYCKAIOTCsl 3HAYUTENIbHBIE OIIMOKH, MPOSBISETCS
OTCYTCTBHE 3HAHMW, YMEHHUH, HaBBIKOB IO psAy TIOKa3aTelneH,
CTYACHT UCIIBITHIBACT 3HAYUTCIBbHBIC 3aTPyAHCHUA npu
OINICpHUPOBAHUHN 3HAHUAMH WU YMCHUAMU IIPpHU UX IIEPEHOCC HA HOBBIC
CUTYaIUH.

HeynosnerBopurensHo

He BeimonHeH oauH Wik Ooyiee BHJAOB y4YeOHOW pabOTHI,
MPEeyCMOTPEHHBIX Y4eOHBIM TUIaHOM. CTYAEHT JEeMOHCTPUPYET
MOJTHOE€ OTCYTCTBHE WJIM HEJOCTATOYHOE COOTBETCTBHE 3HAHHM,
YMEHHUH, HaBBIKOB TPHBEJACHHBIM B TaOMUIAX IOKa3aTelsIM,
JOMYCKAIOTCS 3HAYUTEIbHBIC OINUOKH, TPOSBISIETCS OTCYTCTBHE
3HaHUM, YMEHUN, HABBIKOB 110 PsIly MOKa3aTeseH, CTyACHT HE MOXKET
OTIEpUPOBATh 3HAHUSAMH U YMEHHSMHU TIPU UX MEPEHOCE Ha HOBBIC
CUTYaIlUH.
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IIIkana oneHUBAHUSA TEKYIIETr0 KOHTPOJISA

HaumenoBanue
KOHTPOJIS
pe3yJIbTaToOB
o0yueHus

IIkaa oneHUBaHUA

Omnucanue

[IpakTuyeckas pabora

3auteHo: HaOpaHo 2 u 6osee OAIIOB.
He 3aureno: wabpano 1 u wMeHee

0aJIoB.

Kpurepun onenuBanus:

OO0wmii 6amn pu OLIEHKE
CKJIa/IbIBAETCsI u3 CJIeIyIOIINX
[IOKa3aTeNen:

- odopmiieHre pabOThl COOTBETCTBYET
TpeboBanusM — 1 Ga;

- BCC IYHKTHI 3aJIaHUS BBITIOJHCHBI B
MOJIHOM 00BEMeE — 2 Oainia;

- M3JI0KCHHE, ONTMCAHKUE W BBIBOBI 110
paboTe rpaMOTHBI U TIOJTHO OMHCHIBAIOT
coJiepKaHue MPaAKTUICCKOM pabOThI — 2
Oarmna.

B kauectBe (opm TekyIiero
KOHTPOJIA 3HAHUH CTYACHTOB

HCIIONB3YIOTCA  OTYETHl 110
MIpaKTU4eCKon padoTe
Otuér 1O  MpaKTUYECKOU

paboTe COIEPKHUT OIHUCAHMS
psila MIaroB MO BBIMOJHEHHUIO

MIPAaKTHYECKOU paboThI
COTJIaCHO 3a/1aHUI0 c
MOAPOOHBIM ONMCaHHEM
NPOJACIAHHbIX JEUCTBUUA U

IIOJIYUYCHHBIMU PE3yJIbTaTaMH.
3a1u1/1Ta MMPAKTUYCCKUX pa60T

(ecnu TpeOyeTcst)
OCYLIECTBIISETCS
uHauBUAyanbHo. CTyaeHToM
IIPEIOCTABIISIETCA

o OopMIICHHBII OTYET.

CrylieHTbl, HE BBINOJHUBIINE
MpakTU4eCKyro  pabdoTy, K
3alIUTe HE JOIyCKAITCs

Kontponbhas pabota

OTtnuuHo - PaboTa BLICOKOTO KauecTBa,
YPOBEHb BBINOJHEHUSI OTBEYAET BCEM

TpeOOBaHUsAM, TEOPETHYECKOE
coJiepKaHue Kypca OCBOEHO
MTOJTHOCTHIO, 0e3 po0eioB,

HEOO0XO/IMMBIE MPAKTUYECKHE HABBIKU
paboThl C OCBOEHHBIM MaTepUaIoM
c(OpMHPOBAHBI, BCE
MPEeNYyCMOTPEHHBIE MPOTPaMMOit
o0yueHHs yueOHbIe 3aJJaHUA
BBHITIOJIHEHBI, JIMOO HEKOTOphIE W3
BBIMOJIHEHHBIX ~ 3a/laHU  cozepkaT
HE3HAYUTENILHBIC OITHOKH

Xopomo - VYpoBeHb BBINOJIHEHUS
paboTel  OTBe4aeT  OOJBUIMHCTBY
OCHOBHBIX TPeOOBaHUH, TEOPETHUECKOE
coJiep;kaHue Kypca OCBOEHO YaCTHYHO,
HO MpoOesbl HE HOCAT CYIIECTBEHHOTO
XapakTepa, HEOOXOANMBIC
NPAKTUYECKHE HAaBBIKM pPabOTBI C
OCBOCHHBIM MAaTe€pHajoM B OCHOBHOM
c(OPMHPOBAHBI, HEKOTOPBIE  BHJIBI
3aJJaHU{ BBIIIOJIHEHBI C OIIMOKaMH.

Y 10BIIETBOPUTEIIBHO -

3amura TeMBI BKIIFOYAET
BBITIOJTHEHUS IPAKTUYECKOTO
3a/IaHMS 0 U3YYEHHOMY
MaTepuaily B ayIUTOPUU B
TE€YEHUU OJTHOM mapbl. bruieTsl
COCTOAT U3 3a7ady,
MTO3BOJISIFOIINX OLICHUTh
c(opMHpPOBaHHBIE
KomnereHuu. Ha pemenune
orBoguTcs 1.5 gaca.
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Teopernueckoe coaepkaHue Kypca
OCBOGHO YaCTHUYHO, HCOOXOIUMBIC
MPAKTUYECKHE HABBIKK pabOThI HE

c(hOpMHUPOBAHHI, OOJBIIMHCTBO
MPeyCMOTPEHHBIX porpaMMoit
3aJlaHU  HE  BBINOJHEHO;  IIpHU

JIOTIOJTHUTSIIBHOM  CaMOCTOSITEILHOM
paboTe Ham  MarepualioM  Kypca
BO3MOXKHO  IIOBBIIIEHHE  KayecTBa
BBITIOJTHEHMSI YICOHBIX 3aJaHH.
HeynonerBoputenbHO -
Teopernueckoe coaep:kaHue Kypca He
OCBOCHO, HEOOXOIUMBIE MPAKTHIECCKUE
HaBBIKM PpabOTHl HE C(HOPMHUPOBAHEI,
MPEAYCMOTPEHHBIC porpamMmoit
3aJIaHUs HE BEIITOJHCHBI

7.3 OueHoYHbBIE CPeACTBA

7.3.1 Texymuii KOHTPOJIb

Tunoeoe 3aoanue «Ilpakmuueckaa paooma 1»

Heo6xoaumo co3aath 00ydaroIyto BEIOOPKY CBSI3BIBAIOIIYIO TOJT YeJIOBEKa (MYKCKOH /
KEHCKHI) M JUIMHY CTPYXKKH (KopoTKast / aymHHas). O0yyaromas BEIOOpKa T0JKHA XPAaHUTCS B
daiine Tuna * . xIs uam * xIsx. Paspaborars mporpamMmy Ha si3bike Python ocHOBBIBasich Ha
anroputMme "HausHsblii baiiec". O0yunTth mporpaMMy Ha o0ydaroliei BHIOOpKE U IPOTECTUPOBATH
Ha TecTOBOM. BbIBO/BI 0 paboTe mporpaMMbl U OLEHKY €€ TOUHOCTH MPUBECTH B BHJIE
KOMMEHTapHeB B KOJIE WJTH B MIPHIIOKEHHOM (aiine *.txt. B kauecTBe pe3yibTaTta HEOOXOIMMO
MPEJICTaBUTh:

1. ®aiin koga TporpaMmsl *.py

2. ®aiin oOyyvaromei BEIOOPKH

3. @aiin *.txt ¢ BBIBOJAMH U MTOSICHCHUSIMHE (€CITH HEOOX0IUMO)

Tunoeoe 3aoanue «Ilpakmuueckasn paboma 2»

CoznaTth 00yyarolryo BBIOOPKY MyTEM CHHTE3a TOUEK OJIM3KHUX K CUHYCOUAATEHOMY
3akoHy. KoopIMHATEI TOUEK JOJIKHBI XpaHUTCS B Qaiine *.x1s wim *.xlsx. Pazpaborars nmporpamMmmy
Ha s13bIke Python ocHOBBIBasick Ha MeTO/I€ TMHEHHOM U MOTMHOMUANBHOMN perpeccuu. O0y4nuTh
nporpaMMmy Ha o0ydJarolei BBIOOpKe U IPOTECTUPOBATh Ha TeCTOBOM. BbIBOIBI 0 paboTe
MPOrPaMMBbI U OIIEHKY €€ TOYHOCTH IMPUBECTH B BUJIE KOMMEHTAPHEB B KOJI€ WIIH B MPHIIOKEHHOM
daiine *.txt. B xauecTBe pe3ynbTara HEOOXOIUMO MPEICTABUTH:

1. ®aiin koaa mporpaMmsl *.py

2. ®aiin oOyyaroiel BEIOOPKU

3. ®aiin *.txt ¢ BBIBOAAMH U TIOSICHEHUAMU (€CITH HEOOXO0IUMO)

Tunoesoe 3a0anue «Ilpakmuueckasn paboma 3»
Hano: 2 Bxoxa - x1,x2,x3, 1 BeIxog - y
Boi6opku
X1 X2 X3 Y
OOyuarommii Hadop 1 0 0 1 0
OOyuarommii Habop 2 1 1 1 1
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Bui0opku

X1 X2 X3 Y
OOyyaromwii Habop 3 1 0 1 1
OOyuaromuii HaOop 4 0 1 1 0
TecToBsIit HAOOP 1 0 0 ?

Heo6xomumo pazpaboTtaTh HEHPOCETh U CAENATh MPEACKa3aHue M0 TECTOBOMY HaOOpy
JaHHbIX. ONpenenuTh ONTUMAIBHOE KOJIMYECTBO AIIOX.

B kauecTBe pe3yipTaTa HEOOXOIUMO MPEACTABUTD:

1. daiin koxa nporpamMmsl *.py

2. daiin *.txt ¢ BEIBOJAMU U MTOSICHEHUSIMU

Tunoeoe 3a0anue «lIpakmuueckan paboma 4»

[IpennoxxuTs perieHue TeXHUYeCKoi 3a1a4a myTéM pa3paboTKi CBEPTOUHOM HellpoceTH.
OnucaTh Uepapxulo U CTPYKTYpy pazpaboTaHHON HeHpoceTH, 00bACHUTE BBIOOpP GYHKIUU
aKTUBaLUU.

B kauectBe pe3yspTaTa HEOOXOIUMO MPEACTABUTD:

1. daiin koxa nporpamMmsl *.py

2. @aiin *.txt ¢ BEIBOJAMU U MOSICHEHUSIMU

Tunoewie 6onpocel 011 RO020MOGKU K KOHMPOAbHOU padome Nel

Tewmbl: BBenenue B mamnHHoe 00y4yeHue U paboTa ¢ JaHHBIMU

1. OOBscHUTE, YTO TAKOE€ METOJ| MAIIMHHOTO OOyYeHMs] M TMPUBEAUTE IMPUMEPHI 3aaad,
KOTOPBIE MOKHO PEUIUTh C €ro OMOIIIbIO.

2. CpaBHUTE UX IUIIOCHI U MUHYCHI JITOPUTMOB KJIaCCU(DUKALMU: JePEBbS PEIICHHIA, METO]
0N KalIIKUX coceiel U JTOrMCTUYECKask PErpecCusl.

3. Kakue ocHoBHBIE OMOMoTeKH s13b1Ka Python dare Bcero ncmonb3yroTcs Aist alrOPUTMOB
KJIACCMYECKOro MaMHHOTO o0yueHusi? [IpuBenurte npumMepsl NX MPUMEHEHUS.

4. TloueMy HOATrOTOBKA JAaHHBIX SIBISETCS Ba)XKHBIM 3TallOM B MAIIMHHOM OOy4eHHH?
VYkaxuTe Ha crieranbHble 0nbnuoTexu Python, koTopsie MOTyT MOMOYB B 3TOM MpoIlecce.

Tunoewie 6onpocel 011 ROO20MOGKU K KOHMPOJIbHOU padome Ne2

Tembl: AHcamOIieBble METOIBI M O0YUYEHHE C MOKPEIICHHEM

1. Kakue OCHOBHBIE TNPUHIMIBI JIEKAT B OCHOBE aHCaMOJEBbIX METOJ0B? OObsCHHUTE
OerruHr, CTeKUHT U OYCTHHT.

2. Pacckaxute O CWIBHBIX U CJAa0BIX CTOPOHAX METOAAa OOYYEHHS C MOJKPEIUICHHEM.
[TpuBenuTe mpuMepsI 3a/1a4, B KOTOPBIX ATOT METOJ MOXKET ObITh IPUMEHEH.

3. OObsicHute mnoHsATUs "areHT"', "cpema" u "Harpaga" B KOHTEKCTe OOydeHHs C
MOJIKPETUICHUEM.

4. CpaBHUTE U CONOCTaBbTE IOHATHS OEITHMHIa, CTEKMHra W OyCTMHra B KOHTEKCTE
aHcamMOIIeBbIX METOJIOB. B ueM 3akiitouaroTcs ux OTINYus?

Tunoewie 6onpocel 011 ROO20MOBKU K KOHMPOJAbHOU padome Ne3

Tembl: OCHOBBI HEHPOHHBIX CETEN U OJHOCIOWHBIE HEUPOHHBIE CETH

1. Uro Takoe HEMpPOHHBIE CETH U KaKue 3a7aud OHM MOTyT pemiats? IIpuBennure nmpumepsl
pa3IMYHBIX aPXUTEKTYp HEHPOHHBIX ceTe.

2. Onumure CTpYKTYpy U NPUHIMI paOOThl OAHOCIONHON HelipoHHOM ceT. Kak oHa pemaet
3aaun Kiaccupukanum?

3. Yro Takoe NMHEWHas U HeMuHelHas kiaccudukanus? [IpuBenure npumepsl.

4. Kakoe mpaBWJIO JIGKUT B OCHOBE OOy4YEHHUS OJHOCIOWHBIX HEHpOHHBIX ceTeil? Kakwue
MPUHLIMIIBI OHO UCIIOJIb3YET AJis1 OOHOBJIEHUS BECOB?

Tunoegwie 6onpocwl 0111 NOO20MOGKU K KOHMPOJIbHOU padome Nod

Tembr: MHOTOCTIONWHBIE TEPUENTPOHBI, APXUTEKTYPbl HEHPOHHBIX ceTel W Oopnba C
nepeodydeHrneM
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1. Yto mpencTaBisoT cOO0M MHOTOCIIONWHBIE TTeprienTpoHbl? Kakoi By 3a71a4 OHU CITIOCOOHBI
pemars?

2. OOBsICHUTE TIPUHITUIT OOpPATHOTO pachpocTpaHeHus: omuoOku. Kak oH mpuMmeHsieTcs s
00y4YeHHsI MHOTOCTIOWHBIX HEHPOHHBIX CeTen?

3. B 4em 3akiodaeTcss 0COOCHHOCTh apXUTEKTyp CBEpTOYHBIX HeHpoHHBIX ceTelt (CNN) u
PEKYpPpPEHTHBIX HEHpOHHBIX ceTeil (RNN)?

4. Uto Takoe nepeoOydeHHEe U KaKhe METOJbI PeryJsipu3aly MoMOralT O0pOThCs € ATOU
npobaemoii? Pacckaxure 00 aJanTUBHBIX METO/IaX ONTUMHU3AINH, TakuX kKak Adam u RMSProp.

7.3.2 IlpomexyToUyHasi aTTeCTalus

Uro Takoe MeTo1 MAIlIMHHOTO O0yUY€eHUs U JIJIs KaKUX 3a7a4 €ro MOKHO

HCIIOJIb30BaTh? N
Kakue ocHOBHBIE 11Iaru BKJIIOYAET B ce0s mpoiiecc paboThl C JaHHBIMU ME€pe]]

MPUMEHEHHEM aJITOPUTMOB MAIIMHHOTO 00y4YeHHs? N
Kakue anroput™bl KJIacCHYECKOTO MAIIMHHOTO 00y4YeHws BbI 3HaeTe? B uem nx

OCHOBHBIE OTJINYUSA? TK-7
Haiite onpenenenue aHcaMOi1eBbIX MeTOAOB. [IpuBennTe npuMepsl TaKUX METO/OB. [K-7
Kakue anropurmbl 0o0yueHus ¢ MOAKPEIsIEHUEM Bbl MOKeTe Ha3BaTh? B yuem

3aKJI0YAETCS UX CYTh? N
Uro Takoe HelipoHHsble cetu? Kakue 3a1aun oHM MOTYT peruaTh? IK-7
Onuiure CTpyKTypy OQHOCIOWHOM HEHPOHHOH ceTu. Kak oHa BBINIOJIHSAET

KJ1acCupuKanuo? TK-7
Urto Takoe nuHelHas U HeuHeHas kinaccudukanus? [Ipuseaure npuMepsl. [K-7
Kak pabortaeT npaBuio o6paTHOTO pacnpoCTpaHEHHs OITHOKH B MHOTOCIIOWHBIX

HEUPOHHBIX CeTAX? TK-7
Uewm cBeprounblie HeilpoHHbIe ceTH (CNN) oTnnyaroTcs OT peKyppeHTHBIX

HelipoHHbIX ceTeit (RNN)? TK-7
Yro Takoe nepeoOydeHue U Kakue METO/IbI IOMOTal0T €T0 MPeI0TBpaIaTh? I1K-7
Kakue agantrBHBIE METOABI ONITUMU3AIMU BBl MOXKETE Ha3BaTh? B uem 3akimrouaercs

UX TIPUMEHEHNE? TK-7
OObsacHUTE IOHATHSA OETTHUHTa, CTEKUHTa U OyCTHUHIa B aHCAMOJIEBbIX METOIaX. I1K-7
Kaxkue sTndeckue u coluanbHble aClIEKThl CYIIECTBYIOT B UCIIOJIb30BAHUU

HEHUPOHHBIX ceTen? N
Kaxue 0ubnuorexu Python vaie Bcero ucnoiab3yroTes A7 alfOPUTMOB

KJIACCUYECKOr0 MalTMHHOTO 00y4eHus? N
B uewm 3akmiouaercs npouecc (opMUpOBaHUS 00yYaroliel U TECTOBOM BHIOOPOK? I1K-7
Kakue meToapl perynspu3aiiy moMoraT 60poThes ¢ nepeodydeHneM? IK-7
Kakne 0co0eHHOCTH UMEIOT IITyOOKHEe HEHPOHHBIE CETH 110 CPAaBHEHHUIO C

OJIHOCJIOHHBIMU? TK-7
Kaxkne npeumyiiecTBa 1 CII0)KHOCTH CBOMCTBEHHBI T€HEPATUBHBIM COCTSI3aTEIbHBIM

cesiv (GAN)? TK-7
Kakue npunimumnsl 00y4eHus ¢ TOJKPEIUIEHUEM UCTIONb3YIOTCS Al 00y4deHus

areHToB? TK-7
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Kakne AJITOPUTMBI KJ'IaCCI/I(I)I/IKaI_II/II/I MOKHO HUCIIOJIB30BAThH ULl PCIICHUA 3aJaUU

MHOTOKJIAaCCOBOM Kiaccudukanuu? K7
B uem cyTh MeToa ontopHBIX BEKTOPOB (SVM)? ITK-7
Kakne MeTpuKky HCIIONB3YIOTCS UIS OLIEHKH Ka4eCcTBa paObOTHI alTOPUTMOB

MAaIIMHHOIO 00y4YeHus? N
Yro Takoe Kpocc-BaluAanMs U KaK OHA IIOMOTAaeT OLIEHUTh IPOU3BOJUTEIBHOCTD

Mozenu? N
Kakwue maru Bxirodaet B cedst mpoiecc o0ydeHus HEHPOHHBIX ceTei? [1K-7
B dem 3akimrouaercs apXUTEKTypa CBEPTOUYHBIX HEMPOHHBIX CETEN U JUISl KAKUX 3a/1a4

OHHU HauboJsee noaxoaAiT? HK-7
Kakue MeTozbl ¥ alnropuT™Mbl HCHOIB3YIOTCA AJI1 aBTOMaTUYECKOI0 BIOOpa

TUIepIIapaMeTpoB MOAEIN? N
Yro takoe (pyHKIM aKTUBAUK B HEHpoHHOI ceTn? [IpuBenute npumMepbl

MOMYJIIPHBIX (DYHKIMNA aKTHBALIWU. N
Kakue npaktuyeckue METOAbl HOMOTalOT YCKOPUTh IIPOLECC 00yUeHUs] HEMPOHHBIX

ceTeit? N
B 4yem cocrout 3a1aya oOHapyKeHUsI aHOMaIUI (AaHOMaJIbHOTO MOBeIeHHs)? I1K-7
Kakue npuHIUIIbI JIeKaT B OCHOBE METO/1a TPAIMEHTHOTO CITyCKa MPpU 00yYeHUH

HEHUPOHHBIX CeTen? N
Kakue ocoO0eHHOCTH €CTh Yy 3aJ]aul PETPECCUU 110 CPABHEHUIO C 3a7adeit

Kiaccupukanum? TK-7
Kaxue metoab! npeaBapuTenbHOM 00pabOTKU JaHHBIX IOMOTAIOT YJIyULIUTh

pe3yJIbTaThl MOJIETICH? TK-7
B gem 3akmogaercs meron ontumuzanuu Adam u kak oH paboraer? I1K-7
Kakue Buibl HEHPOHHBIX CETEeH UCTIONB3YIOTCS sl 00pabOTKH MMoCce10BaTeIbHOCTEH
MaHHBIX? TK-7
Uro Takoe pexyppeHTHbIe HelipoHHbIe ceT (RNN) u kak oHM pemaroT 3agaun? I1K-7
Kaxum 06pa3oM M0kHO M30€KaTh MPOOIEMbI 3aTyXarOIIEro WM B3PbIBAIOLIETOCs

rpaauenTa rnpu ooydeHuu RNN? TK-7
B 4em 3akiogaercss MEXaHU3M 0OpPaTHOTO PaclpoCTPaHEHHsI OIIMOKH B HEHPOHHBIX

ceTsax? N
Kakwue Buabl QyHKINI TOTEPh UCTIONB3YIOTCS MTPHU 00yUEeHHH HEHPOHHBIX ceTei? [K-7
Kaxum 06pa3oM MOKHO MPOBOJUTH ayTMEHTALIMIO JAHHBIX JIJIS YIYUIICHHUs KauyecTBa
Monaenen? HK-7
Kakue xapakTepuCTUKH BXOJHBIX JAHHBIX Ba)KHBI JJIs BBIOOpa ONTUMAJIbHOM

apXUTEKTYpbl HEHPOHHOM ceTn? TK=7
B uem cocrout MeTo1 ayrMEHTalMK JaHHBIX U KaK OH MOKET IIOBBICUTh

IIPOU3BOUTENILHOCTh MOAENN? K7
Kakue gaxTopsl MOTyT npuBecTH k nepeodydenuto moaenu? Kak ero

MPEIOTBPATUTD ? TK-7
Yro Takoe runeprnapamMeTpsl MOJEIN U KaK UX MO’KHO HACTPOUTD Il JOCTUKECHUS

Jy4YUINX pPe3yJbTaToB? N
Kakue MeTosp! T0ToHUTENbHONH 00paObO0TKU TaHHBIX UCHIOIB3YIOTCS IS K7

yMEHbIIeHU qucOanaHca KjiaccoB?
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B uewm 3akmrouaercs IMIPUHIIUIT o6yquI/m C IMOAKPCIVICHUEM U KAKHUEC aI'CHTbI B HCM

y4acTBYIOT? N
Kakue anropuTMbl 1 METO/IbI HCHIOIB3YIOTCA U1l OOYUYEeHHUs ar€HTOB B 3aj1aue

00y4YeHHS C TIOAKpPEIUIeHuEM? K7
Yro Takoe CI0KHOCTh MOJIEJIN U KaK OHA MOXKET IMOBJIMATh HA KAUeCTBO

npeacKazaHui? HK-7
Kakue meTozpl momMoraroT cupaBuThes ¢ pobiemoil "cmemenus” (bias) npu

o0ydeHuu Mojieneit? TK-7
B 4em 3akimogaeTcss mpUHIMI pabOThl METO/A TPAJAUEHTHOTO OyCTHHTA M KaK OH

yIIydIlaeT npeacKa3aHus Mojeseit? TK=7
B 4em 3akiogaercss npuHLUKI 00YUYEeHHUs C MOAKPEIUIEHUEM U KaKUe areHThl B HEeM
Y4acCTBYIOT? TK-7
Kakue aropuT™el 1 METO/IbI HCHIOJIB3YIOTCA JJ1s1 OOYUYEeHHUsI ar€HTOB B 3ajaue

00y4YeHHs ¢ MOAKpEeIUIeHueM? HK-7
Yro Takoe CI0KHOCTh MOJICNIM M KaK OHA MOXKET MOBJIHMATH Ha KAYECTBO

npeAcKa3aHuii? TK-7
Kaxue metoapl moMoraror cripaBuThes ¢ rnpodiemoit "cmemienus" (bias) nmpu

o0y4eHuu Moienei? HK-7
B 4em 3akimogaercs npuHLIMI pabOThl METO/A I'PaJIMEHTHOTO OyCTUHTA U KaK OH [IK-7

yJIydlIaeT NpeacKa3aHus MoJenen?






