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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-2 CniocoGen pa3pabarbiBaTh U MPUMEHSATh TEXHOJIOTHH cOOpa, 00pabOTKM 1 aHATIU3a
Pa3sHOTUIHBIX JAHHBIX JUIA pacyeTa U MPOSKTUPOBAHUS CUCTEM U CPE/ICTB aBTOMATH3AIMU U
yIpaBiIeHUS
N/I-3 JleMOHCTpHpYET 3HAHHE PA3IUYHBIX CIIOCOOOB MAIIMHHOTO O0YYEHHUS ¥ CIOCOOHOCTD
MPUMEHSTh UX HA MIPAKTHKE
NJ1-4 Vicionb3yeT cTaHAapTHOE MPOrpaMMHOE 00€CIIeUeHUE U CIICIUATU3UPOBAHHBIC
OuOIMOTEKH N1l 00paOOTKHU M aHAJIM3a JTAHHBIX

1 BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®Dopma peanuzanuu: buneTsl (MUCEMEHHBINA OMPOC)
1. Tect Ne 1 (TectupoBanue)
2. Tect Ne 2 (TectupoBanue)
3. Tect Ne 3 (TectupoBanue)

Popma peanmzanun: KomnerotepHoe 3a1anue
1. JJabopaTopHas pabota Nel (JlaGopaTopHas pabota)
2. JJaboparopHnas pabota No2 (JIaboparopnas paboTta)
3. JJaboparopHast pabota Ne3 (JIaboparopHas paboTa)
4. JIaboparopnas padota Ne4 (JIaGoparopHas paboTa)

BPC aucuunjavHbl

7 cemecTp

Beca KOHTpOIBHBIX MeponpusTHii, %o

Hanekc KM- | KM- | KM- | KM- | KM- | KM- | KM-

Pa3nen muCHMIINHEI KM: 1 2 3 4 5 6 7

Cpox KM: 3 4 6 8 10 12 14

TeopeTnueckre OCHOBBI IITyOOKHX
HEHPOHHBIX CETEN

Beenenue B MmammHHOE 00yUYeHUE. + +
BeposiTHOCTHBIE TOAX0/IbI K MAIIUHHOMY + +
00y4eHUIO.

dopmanu3zanus HeJld MaTHHHOTO 00y4eHUs + +
Ha MPUMEpPE PErPECCHH.

dopmanu3zanms Held MaTHHHOTO 00y4eHUs + +
Ha NpUMepe Ki1accuUKaIm.

BBenenne B UCKyCCTBEHHbIE HEHPOHHbIE + +

CCTH.




OO0y4ueHrne MHOTOCITIOMHBIX HCKYCCTBEHHBIX
HEHPOHHBIX CETEH.

[TpakTnyeckue cooOpakeHus IpH 00y4eHUH
HEHPOCETEM.

ApXuTeKTypa riiy0OKHUX HEHPOHHBIX CETEH.

MonenupoBanue u 00ydeHne rIyooKux
HEUPOHHBIX CETeH

MonenupoBanue u 00ydeHne rIyo0Kux
HEUPOHHBIX CETeH

YcKopeHHe BEIYUCTICHHUH TTyOOKHX
HEUPOHHBIX CETEH.

CrpykTypa riryboKkoil HeHpOHHOI ceTH.

Ocobeunoctu ' HC.

I'pad Beruncienuit u quddepeHupoBaHme
Ha HEM.

[Tpencrasnenune 'HC B Buge rpada
BBIYMCIICHHUI

[TporpaMMHBbIe U anmapaTHbIe CpeICTBa AJIs
peamuzanuu THC.

[ToaroroBka u 00pabOTKa JaHHBIX B
NIYOOKHX HEHPOHHBIX CETAX

Merto/bl IpeICTaBICHUS JaHHBIX B (hopMe,
npuroaHoit s oopadotku 'HC.

[Toka3zarenu kauecTBa METOZ0B MAITUHHOTO
00y4eHwUsI.

HaGops! nannbix amns ooyuenus I'HC.

CoBpeMeHHbIE apXUTEKTYPBhI TTTyOOKHUX
HEHUPOHHBIE CETEN

CBepTOYHbIE HEHPOCETH U pacrio3HaBaHKE
M300paX)eHHIH.

PexyppeHTHBIE HEHPOHHBIE CETU U
IIpEJCKa3aHue MOCIEN0BATEIBHOCTEMN.

CrneunanusupoBaHHblie apxutekTypbl LSTM,
GRU.

ATaku Ha HelpoceTeBbIe KIAacCU(DUKATOPHI.

ABTOKOAMPOBIIHUKHN U OOHAPYKEHHE
AHOMAJIUH.

Bec KM:

10

15

10

15

20

10

20

$06m1as gacts/JIy1s1 MPOMEKYTOYHOM aTTecTarund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
I1K-2 N-3nk2 Hdemonctpupyer | 3HATh: Tect Ne 1 (TectupoBanue)
3HaHHUE Pa3IMYHBIX | METOJbI HEUPOCETEBOTO JlaboparopHuas padota Ne3 (JJaGopaTopHas pabota)
croco6oB MAaIIMHHOIO | aHaJINU3a U300pa’keHuH, Tect Ne 3 (TectupoBanue)
o0OydeHHsT U CIOCOOHOCTH | CUTHAJIOB M JAHHBIX HHBIX JlaboparopHuas pabota Ned (JlaGopaTopHas pabota)
NPUMEHSTH UX Ha MPAKTHKE | BUIOB
YMeTs:
(dbopmMHpOBaTh BEIOOPKU
M300paKeHU, CUTHAJIOB U
JTAHHBIX MHBIX BU/IOB U
MIPUBOANUTH UX K
MaTeMaTHYEeCKOMY BUIY
I1K-2 N-4nk-2 Hcnone3yer | 3HATh: JIaGoparopnas pabota Nel (JIabopaTopnas pabora)
CTaHJApTHOE TporpammHoe | coBpemeHHbie Onbanoreku U | Tect Ne 2 (TectupoBaHue)
o0ecrieueHue U | IPOrpaMMHBIE CPEICTBA JIaGoparopnas pabota Ne2 (JIabopaTopHas pabora)
CIIENAJIM3UPOBAHHbIE o0OyueHus riIy0oKux
6ubnoTexku st 0OpabOTKU | HEHPOHHBIX ceTei
Y aHaInu3a JaHHBIX VYMeTh:
UCIOJIb30BATh COBPEMEHHBIE
O6uOIMOTEKN U
MIpOrpaMMHBIE CPECTBA IS
oOyueHus riry0oKux
HEWPOHHBIX CeTel




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. Teer Ne 1

@opmbl peasu3anun: bunets (MMCbBMEHHBINA OITPOC)

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa mpoBeaeHUs] KOHTPOJILHOIO MEPONPHUSTHA: MPOXOXKJICHHUE TECTUPOBAHUSA MyTEM
BbIJIaya CTyJeHTaM OJIAaHKOB C BOIIPOCAMU ISl TECTUPOBAHUS, JINOO MPOXOXKIEHUE TECTUPOBAHUS C
MOMOIIBIO CPEJICTB TUCTAHIIMOHHOTO 00yueHus. [IpoBepka pe3yabTaToB BHITOJIHEHMUS.

Kpartkoe cogep:kanue 3aiaHusA:
TecT BKI04aeT 13 Bonpocos 1o Teme «OCHOBBI apXUTEKTYPhl U 00yUeHUs TIIyOOKUX
HeHpoHHBIX cereily. Kaxxaplit Borpoc TpeOyeT BbIOOpa OAHOTO U3 PABUIIbHBIX OTBETOB,
YCTaHOBJIEHHSI COOTBETCTBUS IMOHATHH, YIIOPSII0UEHUS 10CIIE0BATEIbHOCTU AEUCTBUN MU
peleHus mpuMepa ¢ BBOJOM oTBeTa. Ha OTBeTHI BhIJeNsAeTCS OrpaHudeHHOE BpeMs — 45
MUHYT.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMeTs:  GopMHUpOBaTH  BBIOOPKHU 1.BeiBeute popmyny baiieca Ha ocHOBE pacuera
n300pa’keHHi, CUTHAJIOB U JJAaHHBIX YCIIOBHOU BEPOATHOCTH.

UHBIX BHUJIOB U IIPUBOJUTH HUX K 2.Pa3paloTaiiTe apXUTEKTypy HEHPOHHOM ceTu AJis
MaTeMaTUYEeCKOMY BUIY peamm3zaiuu GyHkuuu XOR u aprymeHTHpyiTE €€.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 30
Onucanue xapakxmepucmuxu 6vinoaneHus sanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHIIIOJIHEHO

KM-2. JlabopaTopHasi padora Nel

®opmbl peaausannu: KoMnboTepHOE 3a1aHNE

Tun koHTpoIbHOTO MeponpusitTus: Jlaboparopnas pabora

Bec konTposabHoro meponpusitust B bPC: 15

IIpoueaypa nposeaeHHs] KOHTPOJIBbHOIO0 MEPONPUATHSA: BblJlaya CTYAECHTAM WHIMBUIAYAJIBbHBIX
KOHTPOJBHBIX 3amaHui. KOHCynpTamuMum 10 coAepKaHWIO 3aJaHus. BeinmosHeHue 3agaHui
cryaeHTamu. [IpoBepka pe3ysbTaToOB BBIITOJIHEHHUS.

KpaTKOE CoA€cpKaHME 3alaHUA:




nabopaTopHasi paboTa 1o Teme “ApXUTeKTypa U 00ydeHHe TITyOOKUX HeHpOHHBIX ceTell” Llennb
- [TonyunTth mpakTHUECKHe HaBBIKU CO3AaHUs, O0yYEHUS U PUMEHEHUS HCKYCCTBEHHBIX
HEHPOHHBIX CeTel Ha MpUMepe pelIeHus 3a/1a41 PACIIO3HABAHUS PYKOIIUCHBIX HU(D.
HayuuThcsi 3arpyskaTh JaHHbBIE U IPOBOJUTH UX MpeBapUTEIbHYI0 00paboTKy. Hayuurbcs
OIICHUBATh KAU4eCTBO pabOThI 00YUCHHON HEMPOHHOU ceTh. MccienoBarh BIMsSHUC
ApXUTEKTYpbl HEPOHHOM CETH Ha KAYECTBO pPELICHUs 3a/1a4

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: COBpPEMEHHBbIE OMOINOTEKU 1.ITocranoBKa 3a1a4 Kj1accu(puKauy 0ObEKTOB U
u IpOrpaMMHbIe cpeacTBa pacriozHaBaHMs 00pa30B

o0y4yeHHsT TIIyOOKHMX HEHPOHHBIX 2.0nuuuTe MOJEINb UCKYCCTBEHHOI O HelipoHa. Uto
ceTen Takoe Beca, HYHKIUS aKTUBAIUHU?

Onucanue MKAJbI OICHUBAHUA:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax.: 80
Onucanue xapakmepucmuku binonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 30
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJ]aHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-3. Tecer Ne 2

®opmbl peajau3anum: bunersl (MMCbMEHHBIN OIPOC)

Tun kouTpobHOrO Meponpusitus: TectupoBanue

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpouenypa mpoBeneHusi KOHTPOJIBbHOIO0 MEPONPHATHA: IPOXOXKIECHUE TECTHUPOBAHUS IIyTEM
BbIJIaya CTyJ€HTaM OJIaHKOB C BOIIPOCAaMU JUIsl TECTUPOBAHMUS, JINOO MPOXO0KIEHUE TECTUPOBAHUS C
MOMOIIBIO CPEACTB AUCTAaHIIMOHHOTO 00y4eHus. [IpoBepka pe3yibTaToB BBIITOJTHEHHS.

Kparkoe conepxanue 3ajanus:
TECT BKJItOYaeT 21 BOIpoc 1o Teme «ApXUTEKTypa U BO3MOKHOCTH OMOIMOTEK /1151 00ydeHUst
rIIyOOKHX HEMPOHHBIX ceTeit». Kaxapiii Bonpoc TpeOyeT BbIOOpa OJHOIO U3 MPaBUIIbHBIX
OTBETOB, YCTAHOBJICHUSI COOTBETCTBUS MTOHATUH, YIIOPSAA0YEHUS ITOCIIEN0BATEILHOCTH
JICMCTBUI WM PELICHUs] IPUMEpPa ¢ BBOJOM OTBeTa. Ha OTBETHI BBIIENAETCS OTPaHUYEHHOE
Bpems — 45 MUHYT.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: COBpPEMEHHbIE OMOIMOTEKU 1.Ilepeuncaure ocHOBHbBIE (DYHKIIMHM aKTUBAIUH,

u [IpOTpaMMHBIE cpeacTBa npumensemsie B ' HC.

o0yuyeHHsT TJIyOOKHMX HEHpPOHHBIX 2.Kakue BEIYMCIUTENbHBIE APXUTEKTYPBI HCTIOJIB3YIOTCS
ceTen Ju1st peanmzaruu [HC?

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5




Huosicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MTOJIHOM 00bEME WITH BBITIOJHEHO MMPEUMYIIICCTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 30
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISETCS
€CJIM 3aJJaHuE PEUMYIIECTBEHHO BHITIOJIHEHO

KM-4. JIabopaTopHasi padora Ne2

®opmbl peanuzannu: KoMnproTepHoe 3a1aHue

Tun KOHTPOJIBLHOT0 MeponpusiTus: Jlaboparopras padora

Bec kouTposabHoro meponpusitusi B bPC: 15

IIpouenypa nmpoBeaeHnss KOHTPOJBLHOI0O MEPONPUSTHS: BbIaya CTYICHTAM WHIHBHIYIbHBIX
KOHTPOJIbHBIX 3ahaHui. KoHCymbTammu 10 COACpIKaHUIO 3aJaHus. BbIoiHEHHE 3adaHui
cryaeHTamu. [IpoBepka pe3yJibTaTOB BBIITOJIHEHHS.

Kpartkoe cogep:kanue 3aiaHuA:
JlaboparopHas padoTta o reme “O0Hapyxenue anomanuii”. Lens - [ToydnuTs mpakTHIecKue
HaBBIKM CO3/1aHUs, 00yUeHHs U IPUMEHEHUsI UCKYCCTBEHHBIX HEMPOHHBIX ceTei Tuna
ABTOKOAMPOBIIMK. HayuuThCst 3arpyxaTh TaHHBIE M TPOBOIUTH UX MPEIBAPUTEIBHYIO
o0pabotky. MccnenoBaTh BIUSHHE apXUTEKTYpPhl aBTOKOJMPOBILMKA U KOJIUYECTBA 310X
0o0ydeHus Ha 00J1acTU B IPOCTPAHCTBE IPU3HAKOB, PACIIO3HABAEMbIE aBTOKOIMPOBIIUKOM
nocie oOyuenus. Hayuntbes olieHMBaTh KayecTBO 0OYUEHUsS! aBTOKOIMPOBIIIMKA Ha OCHOBE
OIIMOKK peKOHCTPYKIMU U HOBBIX MeTpuK EDCA. Hayuntbcs pemars akTyallbHYIO 3a7a4y
oOHapy’KeHHsI aHOMaJIMH B JAHHBIX C MOMOIIBIO ABTOKOAMPOBIIMKA KaK OJJHOKJIACCOBOTO
KJIacCU(UKaTopa.

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

YMeTs: HCIIOJIb30BATh 1.Kak BausieT apXuTeKkTypa aBTOKOIUPOBILMKA Ha
COBpEMEHHble  OuUOIMOTEKH U Ka4yecTBO OOHapyXeHUH aHOMaJii?
IporpaMMHbIE  CpelacTBa s 2.Kaxk BausieT nopor omuOKu peKOHCTPYKIIMH Ha
o0yuyeHMsI TJIyOOKHMX HEHpOHHBIX Ka4yecTBO OOHapyXeHUH aHOMauii?

cere

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe svinonnenus sadanus 6 npoyernmax. 30




Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHkKa "y10BIETBOPUTEIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

KM-5. JlabopaTopHasi padora Ne3

®opmbl peaju3anuu: KoMIbloTEPHOE 3a1aHKE

Tun koHTpoaBLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec koHTpOobHOr0 Meponpustusi B BPC: 20

IIpouenypa npoBeaeHHss KOHTPOJIBHOIO MEPONPHUATHSA: BblJa4ya CTyIEHTAM HHIMBHUIYaJIbHBIX
KOHTPOJIbHBIX 3a7aHui. KoOHCynpTammu 1o conep:KaHuio 3aJaHus. BeinosHeHue 3agaHui
cryneHTamu. IIpoBepka pe3ynbTaToB BBIIIOJHEHUS.

Kpatkoe cogep:xanue 3aganus:
JlaGopaTtopHas pabora 1o Teme ‘“PacrnoznaBanue uzoopaxenuii”. Llens - [Tomyants
MPaKTUYECKHE HABBIKU CO3JaHUsl, OOYUYECHUS U IPUMEHEHUS CBEPTOYHBIX HEHPOHHBIX CETEH
JUTsL pacrio3HaBaHus n300pakeHui. [[03HAKOMUTBHCS € KITACCUYECKUMU TTOKA3aTeNIIMU KauecTBa
KJIacCU(UKAIIAN

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: METOJbl HEWPOCETEBOIO 1.06nactv npUMEHEHNS CBEPTOYHBIX HEUPOHHBIX CETEH
aHau3a U300paKeHUH, CUTHAJIOB U U 33/1a4M, pelIaeMble ¢ UX OMOIIbIO
JTAaHHBIX UHBIX BUJIOB 2.B 4yem 3axitoyaroTcs 0COOEHHOCTH M IPEUMYLIECTBA

CBEPTOYHBIX HEHPOHHBIX CETEH MPH pacO3HABAHUH
M300paKEHUI 110 CPAaBHEHUIO C TIOJTHOCBSI3HBIMHU
HEHPOHHBIMU CETSIMU?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHkKa "Xopoo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpPaBICHHUE JUIsl pEIICHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 30
Onucanue xapaxmepucmuxu 6vinoaneHus sanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHIIIOJIHEHO

KM-6. Tect Ne 3

®opmbl peajusanum: buners (MMCbMEHHBIH OMPOC)

Tun koHTpoILHOrO Meponpusitus: TectupoBanue

Bec konTposbHoro meponpusitusi B BPC: 10

IIpouenypa mpoBeneHHsi KOHTPOJIBbHOIO MEPONPHUATHA: IPOXOXKIECHUE TECTHUPOBAHUS IIyTEM
BbIJIaya CTyJe€HTaM OJIaHKOB C BOIIPOCAaMU ISl TECTUPOBAHMUS, JINOO MPOXOKIEHUE TECTUPOBAHUS C
MOMOIIBIO CPEACTB AUCTAaHIIMOHHOTO 00y4eHus. [IpoBepka pe3ynbTaToB BBITOJTHEHHS.

Kpatkoe cogepxanue 3agaHusi:
TecT BKI04aeT 19 Bompocos 1o teme «COBPEMEHHBIE apXUTEKTYPhI TTTyOOKHUX HEUPOHHBIX
cetei». Kaxapiit Borpoc TpedyeT BbIOOpa 0JTHOTO M3 MPABWIIBHBIX OTBETOB, YCTAHOBIICHHS




COOTBETCTBUA HOHHTHP'I, YHOopsasAO0UCHUA TOCICAOBATCIIbHOCTH I[CﬁCTBHfI HJIN pCUICHUA
npuMepa ¢ BBOAOM oTBeTa. Ha OTBETHI BhIACISIETCA OrpaHUYEHHOE BpeMs — 45 MUHYT.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: METOJbl HEWPOCETEBOIO 1.IIpuBenute MeToAbI MPenoOpabOTKH rpauIecKux

aHajan3a u300pakeHUH, CUTHAJIOB U nagueIx g FHC.

JIaHHEBIX UHBIX BUJOB 2.Ilepeunciaute OCHOBHbIE METPUKH KayeCcTBa
KJIacCU(DUKAIINH.

Onucanue MKAJbI OICHUBaAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00'bEME WJIH BBITIOJTHEHO MMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OleHKa "Xopouo" BEICTaBIsAETCS €CIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 30
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-7. Jlaboparopnasi padora Ne4

®opmbl peaausanuu: KoMnbsroTepHOE 3a1aHNE

Tun koHTpoALHOTrO MeponpusitTus: Jlaboparopnas pabora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa nposeaeHHsi KOHTPOJIBbHOIO0 MEPONPUATHSA: Bbllaya CTYAECHTAM WHIMBUIAYAJIBHBIX
KOHTPOJbHBIX 3alaHui. KOHCynpTammum 1O CcoAepKaHUIO 3aJaHusA. BeinmosHeHWE 3agaHui
cryaeHTaMmu. [IpoBepka pe3ysbTaToOB BBIITOJIHEHHUS.

Kpartkoe cogep:xxanue 3ajaHus:
JlaboparopHas paboTa o teme “Pacno3naBanue nocienoBatensHoctei”. Llens - [Tomyunts
MPaKTUYECKHE HABBIKK 00PAaOOTKHU TEKCTOBOM MH(GOPMAITUHU C TTIOMOIIBI0 PEKYPPEHTHBIX
HMCKYCCTBEHHBIX HEMPOHHBIX CETEU MPU PELICHUU 33/1a4l ONPEAEIEHNS] TOHAIBHOCTH TEKCTA.

KoHTpoJibHbIe BONIpochl/3aJaHUA:

Ymerb:  ¢GopMHpOBaTH  BBHIOOPKH 1.0OnummTe CTpyKTypy MPOCTOrO PEKYPPEHTHOTO
M300paKE€HUM, CUTHAJIOB U JTaHHBIX HEWpOHa

UHBIX BHJIOB U IPUBOIUTH HUX K 2.0nummuTe CTpyKTypy pekyppeHTHoit LSTM-saueiiku
MaTE€MaTH4eCKOMY BUY

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50

10




OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 30
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1)  CnaOblii ¥ CUIBHBIN HCKYCCTBEHHBIH MHTEIUICKT. TUIIMYHBIC 3a1a4H.
2)  MamunHoe o0y4yenue. Buabl 00ydueHus. PasMeTka TaHHBIX.

IIpouenypa npoBeaenust

[Tpouenypa mpoBeaeHUs 3adeTa OMPEIeNIeTCs TEKYIIUM IOJIOKEHHEM 00 SK3aMeHax M 3aderax
HUY «MDW». CryneHT mosydaer OuneT ¢ 2 BOIpocamHl IO JISKIIMOHHOMY Kypcy. Bpewmsi Ha
noArotoBky oreera — 60 muH. [lanee oH oTBeuaeT Ha MOCTaBJICHHBIE BOMPOCHL, a TakXKe Ha
JIOTIOJIHATEILHBIE BOIPOCHI TpenojaaBaTelis, MpUHUMAroIero 3ader. [lo pesynpTaTam OTBETOB
BBICTABIISIETCS OLIEHKA 32 3a4eT, KOTOpasi COOOIIAeTCs CTYICHTY.

L. Ilepeuens Komnemenyuit/uHOUKaAMOPoO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Muaukarop: U-3nk-2 JleMoHCTpUpYyeT 3HaHNE Pa3IMYHBIX CLIOCOOOB
MAIIMHHOTO O0y4YEHUS U CIIOCOOHOCTH MIPUMEHSITh UX Ha MPAKTUKE

Bomnpocel, 3axanus
1.Ilepeuncanre OCHOBHbIE METPUKH KayecTBa KiIacCU(UKALIUY.
2.Kakue BbIUMCINUTEIbHBIE APXUTEKTYPBl UCHIOJB3YIOTCS A1 peanuzauuu [HC?
3.JlaiiTe onpeneneHne aTaku Ha KIACCU(PHUKATOP U MPUBEAUTE PUMEPBI BO3MOXKHBIX aTaK Ha
CUCTEMY yIIpaBJeHHsI OECITUIOTHOTO aBTOMOOWIISL.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1./1ns rmy6okoro mamuHHoro ooyuenus (Deep Learning) 6omb11e moaxoauT GppeiMBOpK

OTBETHI:
1. TensorFlow
2. Matlab

3. Statistica Neural Network
Bepnsiii otBeT: 1
2.YKaxnuTe QYHKIUIO ONIHOKHY IS 33/1a49H KilacCu(puKanuu:

OtBeTsI:
1. CyMMa KBaapaToB OTKJIOHEHUH
2. Paccrosnue Kynb6aka-JleitOnepa

BepHs1it otBeT: 2

3.K kaxoii rpynne mokazareneit orHocutcs Merpuka Deficit?
OtBerTsI:

1 OreHka kayecTBa B Ipoliecce 00ydeHus

2 [Toka3zarenu kadecTBa Kiaccu(HuKauu

3. [Toxazarenu kauecTBa perpeccun

4 [Toxazarenu ycToHYMBOCTH
BepHnplii otBeT: 4

4.K xakoii rpyrmre nokasatenei oTHocutcs Mmetpuka Validation Error?
OtBeThI:

1. Ornenka kayecTBa B npoiiecce o0yueHus
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2. [Tokazarenu kauecTBa KiaccuPUKAITUN
3. IloxazaTtenu kauecTBa perpeccuu
4. IToka3zaTenu yCTOMYUBOCTH
Bepnsiit otBeT: 1
5.Yem oxHoOKIaccoBas Kinaccudukanus or OMHApHOM Kiaccudukanun?

OTBeTHI:
1. OTcyTCTBHEM pa3METKHU B JaHHBIX
2. HepaznenmmocTh TaHHBIX Ha JIBa Kj1acca

Bepuriii otBert: 1
6.I'ne B 'HC HaxoasTcsa NOJHOCBSI3HBIE CIIOM HEUPOHOB?

OTBETHI:
1. Ha Bxone
2. B mo6om MecTe
3. Ha Beixone

Bepnplii oTBeT: 3
7.3aBUCHUT JIM KOJMUYECTBO BECOBBIX KOI()(HUIIMEHTOB HEHPOHOB CBEPTOYHOIO CJIOS OT pazMepa
BEKTOpa (MaTpuULbl) Ha BXxojie?

OTBETHI:
1. Ha
2. Her

Bepwnsriii otBeT: 2

2. Komnerenuust/Muaukarop: M/1-4nk-2 Mcnonb3yeT crannapTHoe IporpaMMHOe obecrieueHue u
CHeHATU3UPOBAHHBIC OMOINOTEKH 111 00padOTKU M aHAIN3a JaHHBIX

Bonpocel, 3a1anusa
1 .ITpuBenure metoas! npenodpadotku rpadpudeckux naHubx st [HC.
2 Ilepeuncanre ocHOBHbIE (PYHKIIMM akTUBaLUK, npuMeHsiemble B 'HC.
3.0mumure ommmuuns ssueek LSTM u GRU.

MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.Uem 'HC otnuuaeTcst OT MHOTOCIIOWHOTO TIepIienTpoHa?
OTBeTsI:

1 bonpnIMM KOIM4ECTBOM CIIOEB

2 Hannuumem crnieninann3npoBaHHBIX CIOEB

3. [TpuMeHeHreM METOJI0B YCKOPEHHUsl 00ydeHHUs

4 Hanuuuem HecurmonaanbHbIX QYHKIHMA aKTUBALIUN
Bepnpiii otBert: 2,4

2.Yxaxure GyHKLIUIO OLIMOKU JJIs 331a4K PErPecCuu:

OTBeTHI:
1. CymMa KBaJpaToB OTKJIOHEHHA
2. Paccrosinue KynsOaka-Jleitonepa

Bepuniii otBeT: 1

3.K kaxoii rpynne nokasaresneii otHocutcs Metpuka Recall?
OTBeThI:

1 Orenka kayecTBa B npoiiecce o0yueHus

2 [Toka3zarenu kauecTBa Kiaccu(uKaluu

3. [Toxazarenu kauecTBa perpeccuu

4 IToka3zaTenu yCTOMYUBOCTH
Bepnsiit otBeT: 2

4 K kakoi rpymnmne nokasaresneil orHocutcs Merpuka MAPE?
OTBeTHI:

1.  Ouenka kayecTBa B mpolecce 00ydeHus
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2. [Tokazarenu kauecTBa KiaccuPUKAITUN
3. [Tokazarenu kauecTBa perpeccuu
4. IToka3zaTenu yCTOMYUBOCTH
Bepnpiii oter: 3
5.KakoBa ocHoBHast MoTuBanus pa3padorku LSTM u GRU

OTtBeTsI:
1. [TpoGiiema ucuesarouux rpaglieHToB
2. OrpaHuueHMs Ha IPOU3BOAMUTEIBHOCTh PEKYPPEHTHBIX HeHpoceTen

Bepuriii otBerT: 1
6.ITouemy curmounanbpHas GyHKIHS aKTUBAIIMKA OTpaHUYEHHO ucnoyib3yercs B [HC?

OTtBeThI:
1. BrraucnauTensHas CI0XHOCTh peann3aluu
2. [TpoGiiema Hy1€BOI POU3BOAHOM NPU HACBILIEHUH

Bepusiit oteT: 2
7.3a4eM UCTONb3yeTCsl Mpeio0yueHre BXOJHBIX CIIOCB?

OTtBeTsI:
1. Jlns yCKOpEHUs MOCIEIYIOIIEro 00yueHus
2. Jlnsa cCHUKEHUS BEPOSITHOCTH IOTIAIaHMsl B JIOKAJIbHBI MUHUMYM
3. ns xoHTpois Hax nepeoOyueHuem (overfitting)

Bepnsiit otBeT: 1
8.Kaxkas apxutekTypa HEMpOCETH UCTIOIB3YyeTCs IS IpenooyyueHus?

OTBeTHI:
1. LSTM
2. MHOroCI0MHBIN NepLHenTPOH
3. ABTOKOJIUPOBIIUK

Bepnpsiii oter: 3
II. Onucanue wkanvl oueHueanus

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIIOIIHEHa B paMKax "MPOABUHYTOT0"
ypoBHs. OTBETHI 1aHbI BEPHO, YETKO CPOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenka: 4
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIloIHEHa B paMKax "0a30Boro"
yYpOBHS. BOJIBIIMHCTBO OTBETOB JJaHbl BEPHO. B yacTu MaTtepuana ecTh He3HAUUTEIbHbIE
HEJ0CTaTKU

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 30
Onucanue xapaxmepucmuxu 6binoaHeHus 3nanus: Pabora BBIIOIIHEHA B paMKax "Toporooro"”
ypoBHs. OCHOBHasl YacThb 3aJJaHHs BHINOJIHEHA BEPHO. HAa BONIPOCHI YIIIYOJIEHHOTO YPOBHS

1I1. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B coOTBETCTBUHM ¢ [lonoxeHnem o OalibHO-PEUTHHTOBOM CHCTEME IS
cryaenToB H1Y «M3OW» Ha 0OCHOBaHMM CEMECTPOBOW U 3aYETHOM COCTABJISIOIIMX.
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