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Ouenounbie cpeacrBa (OC) ABISIOTCS JIEMEHTOM CHCTEMbI OLICHUBAHUS C(HOPMUPOBAHHOCTH KOMITETEHIIMM y 00yYaroIuXCs B LEJIOM WJIHM Ha

OIIpeICIIEHHOM 3Tare ee (OPMUPOBAHHUSL.

OC pa3pabaTeiBaeTcs B COOTBETCTBUU ¢ padoueit mporpammoit (PIT) muctuminHel.

1. KomnereHuuu u pe3yjbTaThl 00yueHus, GopMupyembie B pe3yJibTaTe 0CBOCHUS AU CUMIIIMHBI

Kon u naumenoBanue
pe3yJbTaToB

KpuTtepuu oneHuBaHus pe3ybTaTOB 00y4YeHUs

HNupukartop 00yueHus (TIaHUPyEMbIE
Komnerenuus
KOMIIeTeHIINH pe3ybTaTsl 00ydeHus, Xopouo HeynoBiieTBOpUTeIIH
XapaKTepH3yIOIIHe STAIBI OT1nuuHO Y I0BIETBOPUTENBHO o
(hopMupOBaHUS KOMITCTCHIINH)
VK-1. Cnocoben | UYK-1.1. Beiasnser OP-1.1.1 OcHoOBaTeNbHO Xoportro Cnabo He 3naeT ocHOB
OCYIIECTBIIATE npobremHyio cutyaruio, | Obydarommiicst Oyaet: pazbupaercs B OPHEHTHUPYETCS B OPHUEHTHUPYETCS B COBPEMEHHBIX
KPUTHYCCKUUN Ha OCHOBC CUCTCMHOI'O - 3HaTh npoueayphbl BbIABICHNA, OCHOBAaXx OCHOBaX OCHOBAaXx TeXHOJIOTUH
aHasm3 TIOAX0NA OCYILECTBIACT @OpMHPOB%HH’I 1 COITIACOBAHUA | ¢oppeMeHHBIX COBpPEMEHHBIX COBpPEMEHHBIX rIyOMHHOTO
IPOOIEMHBIX €& MHOTO(aKTOPHBIi TpeOOBaHMI1 K pe3yabTaTaM o o o
N TEXHOJIOT U TEXHOJIOTHH TEXHOJIOT U o0y4eHus aHanuza
CUTyalluu Ha AHAJIN3 U JTUAarHOCTUKY. AHAJIUTUYCCKHUX pa60T C
. IIyOMHHOTO O0Y4eHUsl | TITyOMHHOTO OOy4YeHHs | TIIyOWHHOTO Pa3HOPOIHBIX
OCHOBE MNPUMEHCHUEM TEXHOJIOTUH 6
CHCTEMHOTO NYK-1.2. TIYBOKOT0 0BYHeHHS aHaJM3a pa3HOPOJIHBIX | aHAJIM3a PA3HOPOAHBIX | OOyYEHUs aHATU3a JTAHHBIX
ToJIX0Ia, OcyIIecTBISeT NOUCK, OP-1.2.1 JaHHBIX (TaONMMYHBIe, | MaHHBIX (TAOMWYHBIE, | PA3HOPOHBIX (Tabnm4HbIe,
BHIPAGATHIBAT 0T6Op 1 O6yuarommiics Gyer: HM300paKeHHUs, M300pakeHus, JAHHBIX (TaOJIMYHBIE, | U300paXKEeHHUS,
CTpATErUio CHCTEMATH3ALHNIO - 3HATH PUHINIIBI TVIAHUPOBAHKsS | CUTHAJIBI, CUTHAJIBL, n300paxeHus, CUTHAJIBL,
JEHCTBUM uH(popManuy s Y OPTaHU3al1H aHATMTHIECKUX MOCJIEIOBATEIFHOCTH) | TOCIIEIOBATEIFHOCTH) | CHUTHAJIBI, MOCJIe0BATEILHOC
ONpEACTICHUA paboT ¢ MCToNb30BaHHEM JUISL IIOCTPOEHUS JUISL IOCTPOEHUSA ITOCJICTIOBATEILHOCTH | TH) JUIS
aJITCPHATHBHBIX TEXHOJIOTHH IJTy6OKOrO O6YHEHUS | rpe /K THBHEIX MPEeTUKTUBHBIX ) 7151 IOCTPOCHHUS MOCTPOEHUS
BapHaHToB MoOJIeJIeH, TOJTOTOBKU | MOJIENEH, MOJITOTOBKK | MPEIUKTUBHBIX NPEAUKTUBHBIX
CTPATETrUNICCKUX v o
N N OM3HeC-aHAIUTHKH, OM3HEeC-aHATUTHKH, MoJIeIeH, Moese,
pelIeHu B IpoOIeMHOM
cutyarm peleHus 3agay peleHus 3aaay MOJIrOTOBKY OW3HEC- | MOJATOTOBKU
WUYK-13. pearaer 1 | OP-1.3.1 MpeJCTaBICHUS 1 MpeCTaBICHUS U AHAJIMTHKY, pellieHus | Ou3Hec-
0GOCHOBLIBAET OGyuarowMicst CMOKET: 00paboTKH JIaHHBIX. 00pabOTKY 1aHHBIX. 3aJa4 IpPeICTaBICHHs | aHAJIUTUKHY,

CTpaTeruio JeHCTBUM ¢
Y4E€TOM OTPaHUYEHU,

PUCKOB U BO3MOKHBIX

MIOCJIEICTBUM.

- [logroraBiuBarh JaHHBIE JUJIs
MPOBEICHUS aHAJTUTHYECKUX
paboT MO UCCIIEJIOBAHUIO
OOJIBIINX IAHHBIX METOIaMH
rryOoKOro 00ydeHHs

Ha Bricokom ypoBHE
perIaeT mpakTHIeCKue
3a/1a4n
MPOEKTUPOBAHUS

Cnoco0eH ¢
HC3HAUYUTCIIbHBIMH
3aTpyAHEHUSIMHA
pelaTh MPaKTHUECKUE

1 00paboTKH
mauueix. C
CYIIECTBCHHBIMH
3aTpyTHECHUSAMHU

peuieHus 3aaau
[IPEACTABIIEHUS U
00paboTku
naHHbiX. He ymeer




OIIK-3.
CnocobeH
pa3pabaTbeIBaTh
MaTeMaTHIECKHE
MOJIETTH 1
MIPOBOIUTH KX
aHaIu3 Ipu
pellleHNH 337124 B
obnactu
po¢eCCHOHATBH
OM ICATEILHOCTU

I1K-6. Ciocob6en
YOPaBIATH
MTONyICHUEM,
XpaHCHUEM,
nepenayei,
00paboTKOi
OOJIBIINX

NOMK-3.3.
PazpabaTsiBaet u
aHATM3NPYyET HOBBIC
MaTeMaTHIECKUE MOJICIH
IUTSL peIIeHUS
TIPUKIIATHBIX 32719
po¢heCCHOHATBHOM
JeATeILHOCTH B 001acTu
MIPUKJIaTHON
MAaTEMAaTUKHU U
nHdopmMaTuKy.

UIIK-6.1. OcymecTBiseT
MOHHTOPHHT U OLICHKY
NPOU3BOAUTEILHOCTH
00paboTKH OOIBIIHX
JaHHBIX.

HUIIK-6.2. Ucnonk3yet
METOJIbl 1 UHCTPYMEHTBI
MOJTYYeHHUs], XpaHEHUS,
nepeaadu, 00padoTKu
OONBLINX TAHHBIX

HUIIK-6.3.
PaspabatriBacT
NPEJI0KEHHS 110
MOBBILICHHUIO
MIPOM3BOUTEIBHOCTH
00paboTKH GOJTBIINX
JIAHHBIX

OP-6.1.1

OO6yyarouIuiicst CMOXKeT:

- IPOBOAUTH aHAJIUTUYECKOEC
UCCle/IOBaHNe U pa3pabaThiBaTh
TMPUIIOKCHUA C MIPUMEHCHUEM
TEXHOJIOTHH TITyOOKOTr0o 00y4YeHus
B COOTBETCTBHH C TPEOOBAHUAMHU
3aKa3vnKa

OP-6.1.2

OO6yuatomuiics OyneT 3HaTh
METOAbI ITIOATIOTOBKHU NAHHBIX JJISA
MMPOBEACHUA AaHATTUTHICCKUX
paboT MO UCCIIEIOBAHUIO
6OJ'II)IHI/IX JaHHBIX ME€TOJaMU
ri1yOOKOro 00yJYeHus

OP-6.1.3

OO0yu4aromuiicst OyIeT BIaIeTh
METOJaMH IPOBEICHHS
AHAJIMTUYECKUX UCCIIEA0BaHUN U
pa3paboOTKu MPUIIOKEHUH C
MMPUMEHCHUEM TEXHOJIOTUI
TIyOOKOT0 00YyYeHHUS B
COOTBETCTBHUH C TPEOOBaHUAMHU
3aKa3ymKa

MPUITOKEHUH,
HCTIONB3YIOIINX
riyOnHHOE 00yUYeHre
C TIOMOIIBIO
COBPEMEHHBIX
MPOrPaMMHBIX
UHCTPYMEHTOB (SI3BIKU
POTrPaMMHUPOBAHUS,
OMOIMOTEKH U
(bpeliMBOpKH),
UCTIONIb30BAHHUS
TEXHOJIOTHIA
MAalllMHHOI'O "
[IIyOOKOTro 00ydeHHst
IUTSE OTOOpaKeHHS
B3aUMO3aBUCHUMOCTEN
B JaHHBbIX.

3a7auu
IIPOEKTUPOBAHUS
IPUWIOKEHUN,
UCTIONIB3YIOINX
TTyOMHHOE 00y4eHre
C TIOMOIIIBIO
COBpPEMEHHBIX
MPOTrPaMMHBIX
UHCTPYMEHTOB (SI3bIKH
MPOrpaMMHUPOBaHUS,
OoubmmoTeKn u
(hpeMBOpPKH),
UCTIOJIb30BaHHUS
TEXHOJIOTHH
MAIIUHHOTO U
rIy0OKOTo 00yueHHs
JUTSE 0TOOpaKeHUst
B3aMMO3aBHCUMOCTEN
B JIaHHBIX.

pemiaer
MPaKTHYECKUE
3aJa9u
MIPOEKTHUPOBAHUSI
MPUITOKEHUH,
HCTIONB3YIOINX
riryOuHHOE 00yUYeHne
C ITOMOIIBIO
COBPEMEHHBIX
MPOrpaMMHBIX
WHCTPYMEHTOB
(s13B1KH
IIPOrPaMMUPOBAHNU,
OMOIMOTEKN U
(hpeiiMBOpKH),
UCTIOJIb30BaHUS
TEXHOJIOTU
MAIINHHOTO U
IyOOKOTO O0YYEeHHS
IUIsE OTOOpaKEeHUs
B3aMMO3aBHCHUMOCTEH
B JIaHHBIX.

HCIIONTE30BATh IPH
peleHnu
MIPAKTHYECKUX
3a1a4
COBpEMEHHBIE
MIPOrpaMMHBIC
WHCTPYMCHTBI
(s13B1KH
MIPOTPaMMHUPOBAHU
s1, OMOJIMOTEKHU U
(hpeirtMBOpKH)
MIPUMEHSATh
TEXHOJIOTHH
MAaIIIMHHOTO H
rIIyOOKOTO
oOyueHus s
OTOOpaKECHUS
B3aMMO3aBHCHUMOC
Tell B JaHHBIX.




2. Oranbl GOpMUPOBAHMS KOMIIETEHIIUI U BUAbI OLIEHOYHBIX CPEICTB

Jrtansl GOPMUPOBAHHUSA KOMIIETeHIUI
(pa3aennbl AMCHUILINHBI)

Koa m HamMeHoBaHHe
pe3yJbTaToOB 00yUeHHsI

Buj oueHo4HOro cpeacTBa
(TecTsl, 3a1aHus, KEHChI, BOMPOCHI U Jp.)

Paznmen 1. OcHOBBI 1 apXUTEKTYPHI
IITyOOKHX HEHPOHHBIX CETEH.
APXHUTEKTYpHI TTTYOOKHUX HEHPOHHBIX

OP-1.1.1,0pP-1.2.1

Onpoc Ha 3aHATHAX, TOATOTOBKA K
J1a00PATOPHBIM 3aHITHUSM,
myOnryHas 3aIuTa JJa00opaToOpHOM

L ceTelt. BeimoaHeHne madopaTopHOit pabotsr Ne 1.
paboter Ne 1 (Peanmm3anms riryOoxux
MOJTHOCBSI3HBIX HEHPOCETEBBIX MOJIETICH )
Paznen 2. Pa3paboTka mpuIoxKeHHIA, OP-1.1.1, OP-1.2.1, OP- |Ompoc Ha 3aHATHSIX, IOATOTOBKA K
WCTIONB3YIOMINX TIIyOOKOe O0yUeHHe. 1.3.1, OP-6.1.1 T1a00paTOPHBIM 3aHATHSM,
[IpoexTrpoBaHue U pa3BepTHIBAHHE myOJIMYHAs 3a1UTa J1ab0paTOPHOM
MPUIOKEHUH, UCTIONB3YIOIIUX TIYOOKHE pabotsl Ne 2.

2. |melipoHHEIE ceTH. Brimonnenne
nabopaTopHOi
pabotel Ne 2 (Pa3paboTka u
pa3BepThIBAaHUE MIPUIOKEHHUH € IITyOOKUMHU
HEHpOoCeTeBBIMHU MOJCIISIMH)
Pazgen 3. IlpakTrueckue acrieKTh OP-6.1.1, OP-6.2.1, OP- |Onpoc Ha 3aHATHUSX, TOJATOTOBKA K
00y4eHHs TITyOOKHUX HEMPOHHBIX CETEH. 6.3.1 1a00paTOPHBIM 3aHSITHSIM,
MeTo 1 IOBBITIIEHUS 3P PEKTHUBHOCTH myOIMYHAas 3aIrTa 1a00paTOPHOMI
pa3paboTKu 1 00yIeHUs TITYOOKIX paboTsr Ne 3.

3 |HelipoHHBIX ceTeii Brimonnenune
nmaboparopHOit paboTs! Ne 3
(MECTpYMEHTHI TOBBIICHUS
3G HEKTHBHOCTH MPOSKTUPOBAHUS 1
00y4eHus rTyOOKUX HEWPOHHBIX ceTel)
Paznen 4. IlpakTideckne actieKThl OP-1.1.1, OP-1.2.1, OP- |Ompoc Ha 3aHATHSIX, IOATOTOBKA K
MOJIETTUPOBAHMS TTOCIIE0BATEIEHOCTEH. 1.3.1, OP-6.1.1,0P-6.2.1 |nabopaTOpHBIM 3aHATHUSM,

4 |Beimonuenune nabopatopHoil paboTsl Ne 4 nyOJIMYHAs 3a1UTa J1adopaTOPHOM
(MccnenoBanue TEKCTOB IITyOOKHMU paboTsr Ne 4.
HEeHpOoCceTeBbIMHU MOJIEIISIMH)
Pazgen 5. IlpakTrueckue acrieKThI OP-1.2.1, OP-1.3.1 Ormpoc Ha 3aHATHIX, TOATOTOBKA K
WCTIOJIb30BaHMS TITyOOKUX HEMPOHHBIX 1a00paTOPHBIM 3aHSITHSIM,
ceTell B KOMIBIOTEPHOM 3PEHHUHU. nyOJIM4HAas 3a1uTa J1abopaTopHOM
CepToUHbBIE HEUPOHHBIE CETH U pabothr Ne 5.

5 |ABTOSHKOIEPHI [l PEMICHHS 33124
KOMIIBIOTEPHOTO 3peHusl. BeimonHeHue
nabopatopHoii padoTsl Ne 5 (CermenTanus
U Kinaccudukanus 0ObEeKTOB Ha
M300paKEHUAX C MOMOIIBIO TITYOOKHUX
HEHPOHHBIX CeTeil)
Pazgen 6. IlpakTrueckue acrieKThl OP-1.2.1, OP-7.1.1, OP- |Omnpoc Ha 3aHATHUSX, TOJrOTOBKA K
WCTIOJIb30BaHUS TITYOOKUX HEHPOHHBIX 6.2.1 1a00paTOPHBIM 3aHSITHSIM,
ceTel B 3aJja4aX MOHUMAaHUS MyOJIMYHAs 3aIUTa JJab0PaTOPHOM
€CTECTBEHHOTI'O 53bIKa. Mcronbp30BaHue pabotsl Ne 6.

6 |ryGoKMX HEMPOHHBIX CETEH B 3a1a4ax
MMOHUMAaHHUS €CTECTBEHHOT'O SI3bIKA.
Brimonnenne nadopatopHoit pabotsl Ne 6
(Peanu3zanus 4aT-00T CUCTEM C TIOMOIIIBIO
WHCTPYMEHTOB TUIyOOKOT0 00YUEHUS)
Paznen 7. I'myGokue mopoxaaroniie OP-1.2.1, OP-6.1.1, OP- |Omnpoc Ha 3aHATHUSX, IOJArOTOBKA K
Mozenu. ['eHepaTuBHO-COCTSI3aTENbHBIC 6.2.1, OP-6.3.1 71a00paTOPHBIM 3aHSITHSM,

7 |meitponnslie ceT. Buimonnenue MyOIMIHAs 3auTa 1abopaTopHOi

nabopaTopHoit pabotsl Ne 7 (I'eneparus
M300paKCHUH U BPEMEHHBIX

pabotsr Ne 7.




Jrtansl GOPMUPOBAHHSA KOMIIETeHIUI Koa n HanmeHoBaHue Buj oneHo4HOrO0 cpefcTBa

N (pa3aebl AUCHUIIMHBI) pe3yJbTaToB o0yueHusi | (TECTbI, 3aJaHMs, KEHCHI, BOIIPOCHI U JIp.)
TOCJIe TOBATEIHLHOCTEH)
Paznen 8. MccenoBanus 1o rioyookomy | OP-1.2.1, OP-6.1.1, OP- |Onpoc Ha 3anATHAX, HOATOTOBKA K
00y4€eHMIO. AnanTamus HelipoceTeBbIX 6.2.1, OP-6.3.1 71a00paTOPHBIM 3aHSITHSM,

g |Mozerneil. OOy4eHHE C TIOJKPEIICHUEM. myOMIHast 3aIUTa 1abopaToOpHOit
Breimonnenue nabopaTopHoi paboTsr Ne 8 paborer Ne 8.

(MccnemoBanue mpoueaypsl J000ydeHuUs
HEWPOHHBIX CETEH).

[IpomexyTrounas arrecrarus (10 OP-1.3.1 [TyGnuuHOE TIpeICTaBICHUE U
g [Pe3yIbTaTaM BBIIOTHCHHS 1ab0pPaTOPHBIX 3alUTa Pe3ybTaToB
pab6ot (min 70%) u npe3eHTaINN OP-6.1.1 WHAWBHIyaJIFHOTO MTPOEKTA.

WHIMBHUIYaJIbHOTO TPOSKTA -2-3 MHH/YEI.)

3. TunoBbie KOHTPOJbHBIE 3aJaHHUSl WM HWHbIe MaTepHAJbl, HeOOXOMHMBIE [IJIsi
OLIEHKH 00pa30BaTeJbHBIX Pe3yJbTATOB 00y4eHHUSs

3.1. TumoBble 3amaHus Al MPOBEACHUS TEKYIIETO KOHTPOJIS YCIIEBAGMOCTH IO JAWCIMIUINHE
«I'mybuHHOE 00yUeHUE.

Jlaboparopuas paGora Nel. «Peanuzanus miyOOKHX TOJHOCBA3HBIX HEHWPOCETEBBIX
MozeIen»

Ieab paGoThbl — HamKcaTh MPOrpamMMy Ha si3bikax Python u R, BeImONHSIOIIYTO
MIOCTPOCHHE U 00yYeHUE HEUPOHHBIX CETEH MPSMOT0 pacpOCTPAHCHUS, PEIIAONINX 33 a9n
KJ1acCU(pUKalUU U perpeccuu (BHIOOPKU MOTy4YeHBI OT MpernoaBaTeis), TpedyeTcs nogo0parhb
0e3U30BITOYHYIO APXUTEKTYPY CETH, paOOTAIONICH ¢ JOIMMYCTHMBIM YPOBHEM OIIHOKH U
BU3YaIM3UPOBATh Mpoliecc 00ydeHust Mmozeneil. PeaynbraTsl paboThl IPUBECTH B OTUYETE.

Onmucanne 3a1anusl.
Hanucats nporpammy Ha Python, koTopast 00y4aet HelipoceTeBo KinaccudukaTop u perpeccop,

¢ nomotnpto Oubnuorek scikit-learn u keras (omumonansHo PyTorch). B kadectBe BbIOOpOK
BO3bMHTE BapUaHTBl HUXKE.

BeiOpare mpu3HAKH, UCHONB3YIOLIMECS MPH OOY4YEeHUH, M, €CIM HEeO0OXOAMMO, BBIMOJIHUTh MX
npenobpaboTky. Paznenuts BBIOOpPKY Ha oOydarolrylo M TecToBylo. B pabore HeoOxoaumo
UCCIIeIoBaTh paboOTy apXUTEKTYpP U aJTOPUTMOB 00YUEHUS C Pa3HBIMH 3HAUECHUSIMU I1apaMeTpoB
CTPYKTYpbI U 00y4eHHUs (TUIeprapaMeTpoB) CETEH U BHIOPATh HAMIYUIINE 3HAUEHUS TOCIEAHMX.

Hammcars KOpOTKI/Iﬁ OTUET IIO0 pa60Te, BKJIFOYMB B HCEro IIiporpamMmmy C KOMMCHTApPUAMU,
3HAYCHHUS Ka4eCTBa MOJECIICH. BBI6paTB JIy4IIyro MOJCIIb.

Jlnist cBOero BapuaHTa perpeccopa HeoOXO0AMMO MTOCMOTPETH MOCIIETHIO TUPPY
HOMeEpa CBOEH 3a4eTHOM KHUKKH (MJIM CTY/I€HYECKOTro OMiieTa) U BBIIIOJHUTD CIIEIYIOLIHIe
KOPPEKTHPOBKH:

* ecnii mocienHss uudpa 0 unu 5: natacer — JlecHsle moxapsl
(https://archive.ics.uci.edu/ml/datasets/Forest+Fires), mpencka3siBacmoe 3HaYCHUE — TUIOIIA/Ib
noxkapa (Area);

* ecniu mocnenssis mudpa 1 unum 6: naracetr — KauecTBo BuHa
(https://archive.ics.uci.edu/ml/datasets/Wine+Quality) nmpeacka3piBaeMoe 3HaU€HHE — Ka4eCTBO
(Quality), mis maracera ¢ KpacHBIM BUHOM, winequality-red.csv;




* ecn mocienHss nudpa 2 unum 7: natacer — KayectBo BuHa
(https://archive.ics.uci.edu/ml/datasets/Wine+Quality) npeacka3siBaeMoe 3HaY€HHE — KaYeCTBO
(Quality), nyis maracera ¢ GenbiM BUHOM, winequality-white.csv;

* ecyim ocienusis nudpa 3 unu §: matacet — ApeHa BEIOCHIIESIOB
(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), mpeicka3bpiBacMOe 3HAaUCHHE —
KOJIMYECTBO apeH]] BEJIOCUTIEIOB B CYTKH (Area), natacet day.csv;

* ecnu mocnenHss nudpa 4 wim 9: natacer — ApeHa BEJIIOCUIICIOB
(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), mpencka3siBacmoe 3HaYCHUE —
KOJIMYECTBO apeH]I BEJIOCUIIEIOB B yac (Area), qaracet hour.csv;

Bri6opka ais knaccudukaropa Covertype Data Set
(https://archive.ics.uci.edu/ml/datasets/Covertype).

J1yist 5TOr0 HEOOXOIMMO IMMOCMOTPETH MOCIETHIOK U(PY HOMEpa CBOCH 3a4eTHOM
KHIDKKH (WJIH CTYICHUYECKOTO OMJIeTa) ¥ BBITIOJHUTD CIICAYIOMNUE KOPPEKTUPOBKH:

Mertka knacca — Cover Type. Tak kak HeoOX0IUMO cO37aTh OMHAPHBIE
KJIacCU(PUKATOPHI @ BOZMOXHBIX KJIACCOB — 7, TO CHadajga HE0OX0IMMO U3MEHUTh 3HaUCHUE
metku Cover Type.

Jy1st 3TOr0 HEOOXOIMMO MMOCMOTPETH MOCIEIHIOW U(PY HOMEPA CBOEH 3a4eTHOM
KHIDKKH (WJTA CTYJICHYECKOTO OMJIeTa) U BBITIOJHUTH CIICAYIONINE KOPPEKTHPOBKH: €CITH
nocneansis uudpa 0 uian 5: metky 0 3aMeHUTH Ha Kiacc A, MeTku 1, 2, 3, 4 3aMeHUTh Ha KJ1acc
B;

ecnu nocnensis nudpa 1 umm 6: Mmetky 1 3amenuTh Ha kinacc A, metku 0, 2, 3, 4
3aMEHHUTH Ha Kitacc B;

ecyu nocneaHss uudpa 2 unm 7: MeTKy 2 3aMeHuTh Ha kiacc A, metku 0, 1, 3, 4
3aMCHHUTH Ha Kitacc B;

ecnu nocneHss uudpa 3 unu 8: MeTky 3 3aMeHuTh Ha kiacc A, metku 0, 1, 2, 4
3aMEHHUTH Ha Kiracc B;

ecnu nocneusis nudpa 4 unu 9: Mmetky 4 3aMeHuTh Ha kinacc A, metku 0, 1, 2, 3
3aMEHUTh Ha Kjacc B.

JlaboparopHas padora Ne2 «Pa3paboTka U pa3BepTblBaHUE MPUIIOKEHUH C TITYOOKHUMHU
HEeHpOCeTeBBIMU MOAETISIMID)

Heas padorbl — pa3paborarh BeO-mpwiIokeHne Ha s3bike Python, ucmomb3yromiee
O00y4eHHYI0O HEHpOHHYIO CeTb, MOJYYEHHYI0 B Hpeablayliell pabote, MpeicTaBisiomiee
MIOJTH30BATEII0 CEPBUC LIS BBOJIA MCCIIEAYEMBIX JTAHHBIX M BBIBOAA Pe3yibrara KilacCH(pHUKauu
JaHHBIX. Pe3ynbrarsl paboThl IPUBECTH B OTYETE.

JlaGoparopnass  paGora Ne3  «MHcTpymMeHThl — moBblIeHus — 3(pdexkTuBHOCTH
IIPOEKTUPOBAHUA U O0YUEHHSI INTyOOKUX HEHPOHHBIX CETEID)

Iean padoTsl — nccienoBark Ha s3bikax Python u R metons! HacTpoiiku mapaMeTpoB u
TUIepriapaMeTpoB HEHPOHHBIX CeTel C TMOMOIIbI0 pa3HBIX ONTHUMU3ATOPOB, Nepedopa
apXUTEKTyp JUIsl pelleHHs 3ajJad MHOTOKJIACCOBOM, OMHapHON Kiaccupukauu, a Takxke
perpeccuu s BIOOPOK, MPEAOCTaBICHHBIX MpernoaaBareneM. Pe3ynbraTel paOboThl NpUBECTH B
oTyere.

JlaGoparopnasi padora Ned «MccrnenoBaHue TEKCTOB TIIYOOKMMH HEMpPOCETEBBIMU
MOJEIISIMU»

Heas pabGorsl — Hamucarh nporpaMMy Ha s3plke  Python, BbIMonHSAOLIYIO
KJIaCCU(UKAIIMIO TEKCTOBBIX JaHHBIX Ha OcCHOBe Oubmuoreku Keras ¢ wucnonb3oBaHueM
uHcTpyMeHToB NLTK: TokeHH3anuu u seMMaru3annu, BEKTOPHOTO MpeoOpa3oBaHus TeKCTa s
BBIOOPKH, TOJIYYEHHO OT npenojasareis. Pe3ynbrarsl paboThl IPUBECTH B OTYETE.



JlaboparopHas paGora NeS «CermeHtammss W kinaccuduxanuss OOBEKTOB Ha
M300pKEHUSIX C TIOMOIIBIO TITYOOKUX HEHPOHHBIX CETEI»

Heas padoTsl — HanmcaTh mporpaMmy Ha s3bike Python, mcnomp3yromnryto (Ha BBIOOD)
nnn  Oombmuoreky PyTorch wmmm Keras, BpImonHsonyr0 aBe 3amadd: 1) KiaaccuUKAIMIO
n300pakKeHU, 2) JOKaTM3alMI0 3HAYMMBIX obOjacTeii Ha W300paKeHWH, C MPUMEHEHHEM
CBEPTOYHBIX HEUPOHHBIX ceTel. BBIOOpKM H300pakeHHWI TOJMydeHBI OT NpernojaBarensi. B
paboTe cieqyeT UCIOJIb30BaTh MPOLEAYPY ayrMEHTALMH JaHHBIX U NPOBECTH TECTUPOBAHUE C
CEThI0, IOJYYCHHON IyTeM MepeHoca o0yueHus. Pe3ynbrarsl paboThl IPUBECTH B OTUETE.

Onucanue 3a1aHuA

Hamucare mnporpammy Ha Python, koropas oOywaer OwHapHbBIA Kiaccudukarop
n300paKeHUI Ha OCHOBE CBEPTOUHBIX HEHPOHHBIX CETEH.

JlJ1s 3TOTO HYXKHO MOJATOTOBHUTH JBE MANKU C U300paKeHUSIMHU, PUHAJICKAIIUME JIBYM
KjaccaM (M300pakeHUS] MOXKHO 3arpy3uTh W3 cetn VHTepHeT). BBINOIHHUTH ayrMeHTaIruro
JTAHHBIX, HApUMeEp, C MOMOIMIbIO MOBOPOTAa WM MacumTabupoBanus. Pa3ngenuTs BBIOOPKY Ha
00y4aroIIyI0 U TECTOBYIO.

[TocTpouth HAOOpP CBEPTOUYHBIX HEHPOHHBIX CETEH, OTIMYAIOIIUXCS KOJIMYECTBOM CJIOEB,
YepelOBaHUEM CJIOEB, HAIMYHEM IMPOPESKUBAHHUS M OOYYHUTh WX Ha TOATOTOBIEHHOM Habope
N300paKCHUMH.

BeiOpare ceTh, MO3BOJISIONIYIO KJIACCH(PUIIMPOBATH HM300paKEHUS C JAOCTAaTOYHBIM
KaueCTBOM, U He 00JIaJJatoIIyI0 U30BITOUHOCTHIO.

Hammcarp kopoTkmii oT4yeT 1mo padore, BKIIOYMB B HETO MPOrpaMMy C KOMMEHTapHSIMHU,
rpaduKu HACTPOMKHU MOJAETH U 3HAYCHHSI METPUK MOJIesIel (TOUHOCTb, MTOJHOTA).

JlaboparopHas paGora Ne6 «Peanuzanust 4ar-60T CUCTEM C MOMOIIbI0 HHCTPYMEHTOB
[TyOOKOTO 00yUeHHSD

Ieas padorbl — Hamucarth nporpammy 4ar-Oota Ha s3pike Python, BeimonHsromyro
3a1a4y B3aWMOJICWCTBUSI HYEIOBEKa ¢ OOTOM, MCHOJNB3YIOMIMKA HEHpOCETEeBBIN Kiaccu(pukarop
BBICKa3bIBAaHUN 10 OJHOM M3 TeM, KOTOPYIO HPEJIOKWI IpernojaBaresb. Pe3ynbrarel paboThl
IIPUBECTH B OTYETE.

Onucanue 3a1aHuA

Hanucare mnporpammy Ha Python, koTopas ocymiecTBiseT B3auUMOAECHCTBHE C
II0JIb30BATENIEM, OTBEYas Ha €ro BOINPOCHl O HEKOTOPOM JUCLMIUIMHE, IPENOAABacMON B
YHHUBEPCUTETE.

1. IToaroroBUTH HA0OP BO3MOKHBIX TEM BOIIPOCOB MO AUCHUIUINHE (MUHUMYM 9 TeM: 4TO
U3Y4aloT, KAKM€ HHCTPYMEHTHI UCIOIb3YIOTCS, KaK MPOUCXOIUT 3a4€T/ HK3aMEH U T.11.)

2. Ilo kaxnoi W3 TeM 3aJaTb MUHUMYM TPH BOIPOCAa U MUHUMYM TPH BO3MOMKHBIX
OTBETA.

3. IlpuBecTH BONPOCHI B BEKTOPHYIO (OPMY € HOMOIIbIO Jto6oro u3 moaxonos Text-To-
Vec.

4. O6yunThb Kiaccu(uKaTop BOIPOCOB.

5. Iloctpouth cucteMy B3auMMOAEWCTBUA 4yar-00Ta c dyenoBekoM. [Ipu moBTOpHOM
3aJJaHMM BOMpoca OJIM3KOTO MO CMBICITY, 4aT-00T J0JKEeH OyleT ykas3aTh, UTO OH YK€ JlaBajl Ha
ATOT BOIIPOC OTBET U OTBETUTh CHHOHMMUYHBIM OTBETOM, HE MCII0JIb30BABILIMMCS paHee.

Hanummre KopoTkoe 3akioueHHe O Hambosiee MHTEpeCHBIX pe3yibTraTax M OIIMOKax,
BO3HUKILIUX ITPH BBITOJTHEHUH PAOOTHI.

Jlaboparopnass  paGora Ne7  «leHepanusi  u300pakeHM M BPEMEHHBIX
[IOCJIEI0BATEILHOCTE»

Heap padorbl — HanKcaTh MPOrpaMMbl Ha sA3bIke Python, BBIMOIHSIONIYIO TOCTPOCHUE U
o0y4yeHHe MOJIeI TeHEepalMl BPEMEHHBIX IOCIIEA0BaTeIbHOCTEN U M300paxeHuil (BBIOOPKU
M300paXeHUd W BpPEMEHHbIE IIOCIEI0BAaTEIbHOCTH, HCIIOJIB3YIOIIMECs s HacTpOMKH,
HOJIY4EHBI OT Ipernojanaress), Tpedyercs monoopars apxutekTypsl GAN, HCIOIB3YIOLIUXCS IS



CO3JaHMsI pe3yJbTaTa U OLIEHKH €ro KauecTBa, BU3YyaJU3UpOBaTh Mpolecc o0ydyeHus Mozeneil u
NPUBECTH METPUKH KauecTBa. Pe3ynbrarsl paboThl IPUBECTH B OTUYETE.

JlaboparopHasi paGora Ne8 «lccinemoBanue mnponeaypsl J000ydeHUS HEUPOHHBIX
cereiy
IHeab paGoThl — HarKUCaTh MPOrpaMMy Ha si3bike PYthOn, BBIOIHSIONIYIO TOCTPOCHUE U
oOydeHue Mojienu kinaccupukaropa (BeiOopka H300pakeHUH ToIy4deHa OT MpernoaBaress), a
TaK)Ke MPUBECTU HKCIIEPUMEHTHI 110 1000YyUEHUIO0 HEHPOHHON CETH IMyTeM J100aBIIEHUSI HOBBIX
00yJaromux TaHHBIX, B porecce GyHKIIMOHUpoBaHus Moenu. [loka3aTh Ha Kakux Habopax
JAHHBIX MOJIEJIb COXPaHsET 3HAHUS MTOJIyYCHHbIE paHee, a Ha KaKUX HAYWHAET TePTh MaMsTh O
3aBUCUMOCTSIX. Pe3ynbTaThl pabOThI MPUBECTH B OTYETE.

TemMbl HHAMBHAYAJIBHBIX IIPOCKTOB:

Jlig yKkperuieHust M3y4eHHOro Marepuala MpelyCMOTPEHO BBIIIOJIHEHUE WHAUBUAYAIBHOTO
[IPOEKTa B paMKax YacoOB CaMOCTOSTEIbHOM palOoTbl. IIpoeKT MOXeT OBITh BBIMOJHEH Kak
UH/IMBUYaJIbHO, TaK U B MUHHU-rpymme (2-3 4ein.), Ipu yCIOBHH, YTO O00BEM pabOTHI TaKxke
Oyzner yBenuueH. B koHIe ceMecTpa o KaxI0My NPOEKTY MPEICTaBIsAeTCS MUHU-TIPE3EHTALIUS O
pe3yabrarax paboThl.

Temaruka MHIMBUAYaAIBHOTO IpoeKTa cBA3aHa ¢ TeMoil BKP marucrpanra. Llens paboTsr —
UCTIOJIb30BaHIE METOIOB IITYOMHHOTO 00Y4eHHs B CBOSH HAay4HOIl pabore.

TeMbI ONIPOCOB HA 3aHATHIX:

CBsizaHbl ¢ MaTepualioM NPEAbLAYLIUX JIEKIUH, a TakKe JUYHBIM OIBITOM CTY/IECHTOB.
CryneHTbl MOTYT MpejJlararh BapuUaHThl PELIEHUM MOCTaBIECHHOW IMpenojaBareieM 3aJadyd, a
TaKXe HHCTPYMEHTBI PELICHUSI.

IIpumeps! BOIPOCOB:

1.Kakas HeiipoceTeBas MOJIENb U3 IEPEUUCICHHBIX B JIYUIlIeH CTENIEHU MOAXOIUT JIJIst
MIPOTHO3MPOBAHMSI BPEMEHHBIX MMOCIIEI0BATEIIbHOCTEHN ?

a) Single-Layer Perceptron b) CNN

c) LSTM d) Multi-layer Perceptron

2. Kak Ha3pIBaeTCs HECKOJIBKO MIpuMCEpPoOB H3 OGy‘I&IOIlIGfI BBI60pKI/I, HCIIOJIB3YIOIIUXCA  JJIsL
OJHOMOMCHTHOTI'O pacye€Ta IrpaJuCHTa U BECOB cetu?

3. Hoquy MOZCIIN Ha CBEPTOYHBIX HeﬁpOHHBIX CCTAX IMOKAa3bIBAKOT HAWJTYHIINEC ITOKA3aTCJIN 110
I(J'IaCCI/I(l)I/IKaI_[I/II/I 00BEKTOB Ha I/I306pa)KeHI/I$IX 110 CPABHCHUTIO C IPYT'UMHA MOI[CJ'I?IMI/I?

a)OHM B BBICOKOM CTENIEHH ONTUMHU3UPOBaHbl | D)OHKM  00nagaroT  HIMPOKUM — HAGOPOM

Ui 00pabOTKU BEKTOPOB C YHCIOBBIMU, a HE | MHCTPYMEHTOB npeoOpa3oBaHUs
KaTeropraJibHBIMU MTPU3HAKAMU MPU3HAKOBOTO  MPOCTPAHCTBA,  KOTOpbIE
MOJKET BapbHpPOBaTh pa3padOTUHK B MOJEIN

C)OHH YYHTBHIBAIOT KOPPEIAUI0 CMeXHBIX | )OHH HCHOIB3YIOT CYIIECTBEHHO OoJibIiiee
KOMITOHEHT BEKTOpa YUCJIO HACTpauBaeMbIX IMapaMeTpPOB, IO
CPaBHEHUIO C IPYTUMU MOJEISIMU

3.2. TunioBble 3aJaHus ISl MPOBEICHUS MPOMEKYTOYHOM AarTeCTalMu IO JUCIUIUIMHE
«['myOunHOE 00yueHue»
CTyaeHT BBINOJNHIET MPE3EHTAlNI0, & TAKXKe AEMOHCTPUPYET MPOrpaMMHBIN Koja. Bompockl mo
pe3ynbraraMm MOTYT 3aJaBaTh BCE CTYAEHTHI TPYIIIbI, HE TOJIBKO MPENOAAaBaTENb.



4. MeTonnueckKue MaTepuaJibl, onpenesiomme

06p330BaTe.]'[bHLIX pe3yjJabTaToB Oﬁy‘leHI/IH

npoueaypsbl OlleHUBAHMS

4.1. Meronuyeckue Marepuanbl Ui OLIEHKM TEKYIIEro KOHTPOJIsSl YCIEBAEMOCTHU IO

NUCHUIIINHE.

JUI OLICHKH TEKyIIeW yCIIeBA€MOCTH MUCIIOIb3YETC PEUTUHIOBAs CUCTEMA OLICHUBAHMSL:
Tabmuna — bayuibHbIe OLIEHKH /17151 2JIEMEHTOB KOHTPOJIS

o MaxkcuMaJILHBIN OrneHuBaemas
DIeMEeHTHI y4eOHOM
0aJu1 ¢ Havaia KOMIIETEHIIUSI
IEITEILHOCTH
cemecrpa
IToaroroska x 15*4=60 VK-1,IIK-6
1ab0paTOPHBIM 3aHITHSIM
M 3alATa OTYETA 1O
naboparopHoit pabote
3amuTa UHAUBUAYaTbHBIX 40 VK-1,IIK-6
MIPOCKTOB

4.2. MeTtonudeckue Marcpualibl 1JId IIPOBCACHUA HpOMG)KyTO‘IHOfI arTeCTaluy 110 JUCHUIIIINHE.

Onenka 3a dK3aMEH BBICTABISIETCS HA OCHOBE BBHIMOJHEHHBIX Ja0OparopHBIX paboT u
IIPEJCTaBICHUS U 3allUThl MHIMBUYaJIbHOTO MpoekTa. [Ipumensiercs peTuHrosas cucrema ajs
OLICHKH TEKYIEH ycrieBaeMOCTU 00yYarouXcsl.

Tabnuua — banibHble OLIEHKH JIsI 7IEMEHTOB KOHTPOJIS

. MaxkcuMaJILHBIN OrennBaemas
OnemMeHTbl yueOHOI
0aJu1 ¢ Havaia KOMITETEHIIUSI
IEeATEILHOCTH
ceMecTtpa
ITogroroBka k 15*4=60 VK-1,IIK-6
T1a00paTOPHBIM 3aHATUSIM
U 3allliTa OT4YeTa Mo
nabopaTopHOi paboTte
3amura UHAUBUAYAIbHBIX 40 VK-1,IIK-6
MIPOEKTOB
9K3aMeH

ITepecyer 6a/1J10B B OLICHKH NIPOMEKYTOYHOM YCIIeBaeMOCTH

baibl Ha 1aTy KOHTPOIBHON TOYKH Ouenka

> 90% oT MakCUMaTbHON CYMMBI 0aJlIOB 5 (3aureHo)

Ot 70% 1o 89% oT MakcuMaIbLHON CYMMBI OQJITIOB 4 (3auTeHO)

Ot 60% 10 69% OT MaKCUMaJIbHON CyMMBbI OQJIJIOB 3 (3aureHo0)

< 60% OoT MakcHUMaIbHOW CyMMBI 0aIOB 2 (HE3a4TEeHO)




