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®onj ouneHoyHbIX cpeacTB (POC) sBuseTcs 3IEMEHTOM CHCTEMbI OIEHUBAaHMS C(HOPMHUPOBAHHOCTH KOMIIETCHITMH y OOyJaronIuxcs B IEJIOM

WJIN Ha OTPE/ICTICHHOM JTare ee (OpMHUPOBAHUSI.

®OC paszpabaTsiBaeTcs B COOTBETCTBUU ¢ padoueid mporpammoit (PIT) mucrurummHbl ¥ BKITIO4aeT B ceOs HA0Op OLIEHOYHBIX MATepPUANIOB IS

MPOBEJCHUS TEKYLIETO KOHTPOJISI YCIIEBAEMOCTH M ITPOMEKYTOYHOM aTTecTaluu 1o gucuuiuimie «HelpoHHele cetny

1. KomnereHuuu u pe3yjbTaThl 00yueHus, GopMmupyemble B pe3yJibTaTe 0CBOCHHUs AUCHUILINHBI «HelipoHHbIe ceTn»

Kon u naumenoBanue
pe3yJbTaToB

KpuTtepuu oneHuBaHus pe3ybTaTOB 00y4YeHUs

HNupukartop 00yueHus (TIaHUPyEMbIE
Komnerenuus
KOMIIETEHI MU pe3yabTaThl 00ydeHus, o ( ) Xopowo Y I0BIETBOPUTENBHO Heynosnersopureins
TJIUYHO (3a4YTCHO
XapaKkTCPU3YIOMHC STalIbl (3auTeHo) (3auTeHo) HO (HE3a4TEHO)
(hopMupOBaHUS KOMITCTCHIINH)
OIIK-2. HMOIIK-2.1. O6nanaer OoP-2.1.1 OcHoBaTeIbHO Xoportio Crabo He 3Haet ocHOB
Crocoben HEOOXOIMMBIMH OOGyuaromiics Oyzer: pasbupaercs B OPHEHTHpPYETCS B OpHMEHTHpYETCS B COBPEMEHHBIX
MIPUMCHATH 3HaHUAMHU f)CHOBHLIX - 3HaTh nmpoueayphbl BbIABJICHUSA, OCHOBAaXx OCHOBaX OCHOBAaXx TeXHOJIOTUH
KOMIBIOTEPHBIE/C | KOHUEMIHH ‘I’OpMHpOB%HHH 1 COITIACOBAHUA | ¢oppeMeHHBIX COBpPEMEHHBIX COBpPEMEHHBIX rIyOMHHOTO
YIEPKOMIBIOTEPH | COBPEMEHHBIX TpeOOBaHMI1 K pe3yabTaTaM o o o
TEXHOJIOT U TEXHOJIOTHH TEXHOJIOT U o0y4eHus aHanuza
bIC MCTObI, BBIYUCIIMTCIBbHBIX AHAJIUTUYCCKHUX pa60T C
. IIyOMHHOTO O0Y4eHUsl | TITyOMHHOTO OOy4YeHHs | TIIyOWHHOTO Pa3HOPOIHBIX
COBPEMCHHOC CHUCTEM.. MNPUMEHCHUEM TEXHOJOTUH 6
MPOrpaMMHOe VOTIK-2.2. crionbayer | HelipoHHbIX ceTeii aHaJM3a pa3HOPOJIHBIX | aHAJIM3a PA3HOPOAHBIX | OOyYEHUs aHATU3a JTAHHBIX
obecrieuenme, B METOBI JaHHBIX (TaONMWYHBIe, | MaHHBIX (TAOMWYHBIE, | PA3HOPOIHBIX (Tabnm4HbIe,
TOM YHCITE BBICOKOTpOM3BOAMTENLH | OP-2.2.1 HM300paKeHHUs, M300pakeHus, JAHHBIX (TaOJIMYHBIE, | U300paXKEeHUS,
OTEYECTBEHHOTO BIX BBIUYMCIIUTEIBHBIX OO6yuatomiuiicst Oyner: CUTHAJIEI, CUTHAJIBI, H300pakeHus, CUTHAJIBI,
NPOMCXOXKICHHUS, | TEXHOJIOTHI, - 3HaTh NPUHINIIB TUIAHUPOBAHKS | [TOCIIEIOBATEIILHOCTH) | MOCIEI0BATEIBHOCTH) | CHTHAIBI, M0CIIe/IOBATELHOC
AJIsL peHICHUA COBPEMECHHOI'O W OpraHv3anny aHATUTHICCKAX JUISL IIOCTPOEHUSA JUISL IOCTPOEHUSA ITOCJICTIOBATEILHOCTH | TH) JUIS
safad HpOrpaMMHOT0 pabor ¢ UCIOMB30BAHUCM MIPEeIMKTUBHBIX MPEeTUKTUBHBIX ) 7151 IOCTPOCHHUS MOCTPOEHUS
Hgoq’eCCHOHam’H obecnedeHns, B ToM TCXHOJIOTHH HEMPOHHBIX CCTCH MoOJIeJIeH, TOJTOTOBKU | MOJIENEH, MOJITOTOBKH | MPEIUKTHBHBIX NPEAUKTUBHBIX
OH. YHUCJIC OTCUYCCTBECHHOI'O v o
OM3HeC-aHAIUTHKH, OM3HEeC-aHATUTHKH, MoJIeIeH, MoJeneii,
e O Op-2.3.1 LICHUS 3a]1a4 LICHUS 32714 MOJrOTOBKU OM3H MOJTOTOBKH
NOIIK-2.3. Ucnone3yer | OOy4aromuiicst CMOXET: pere 3all pere 3all OIroTo 3Hece OAroTo
HHCTPYMEHTATBHBIE - TIoATOTAB/MBATS TAHHbIE JUIS MpeJCTaBICHUS 1 MpeCTaBICHUS U AHAJIMTHKY, pellieHus | Ou3Hec-
cpejicTBa NPOBE/IEHNs aHATUTHYECKHX 00pabOTKH TaHHBIX. 00paboOTKH TaHHBIX. 3a/1a4 MMPEeICTABICHNS | aHAIUTHKH,

BBICOKOIIPOU3BOIUTEIbH
BIX BBIYUCIIEHUH B
Hay4HOH U
NIPaKTUYECKON
JIeSITEILbHOCTH.

paboT MO UCCIIeIOBAHUIO
OOJIBIINX JAaHHBIX METOdaMU
HEHUPOHHBIX ceTel

Ha Bricokom ypoBHE
perIaeT mpakTHIeCKue
3a/1a4n
MPOEKTUPOBAHUS

Cnoco0eH ¢
HC3HAUYUTCIIbHBIMH
3aTpyAHEHUSIMHA
pelaTh MPaKTHUECKUE

1 00paboTKH
mauueix. C
CYILIECTBECHHBIMH
3aTpyTHECHUSAMHU

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




IIK-2. Ciocoben
MPOEKTUPOBATH
0a3el JaHHBIX,
pa3pabaTbIBaTh
KOMITOHEHTBI
MPOTrPaMMHBIX
CHCTEM,
00eCceYnBaIOIIH
X paboty ¢
0a3zaMu JaHHBIX,
C IIOMOILBIO
COBPEMEHHBIX
HHCTPYMEHTAIbH
BIX CPE/ICTB U
TEXHOJIOTHH.

UIIK-2.2. T'otoB
OCYIIECTBISATh OUCK,
XpaHeHne, 00paboTKy 1
aHanu3 UHGOPMAIUH U3
Pa3TUYHBIX HCTOYHUKOB
u 0a3 JaHHEIX,
MPE/ICTAaBIISTh €€ B
TpebyeMom opmaTte ¢
HCIOJIb30BAHUEM
UH(pOPMALMOHHBIX,
KOMITBIOTEPHBIX U
CETEBBIX TEXHOJIOTHH.

OP-2.2.2

OO0yJaronmiicss CMOXKET:

- IPOBO/ANTH AHATUTHYECKOE
HCCIIEZI0OBaHNE 1 pa3pabaThIBaTh
MPWIOKEHUS C IPUMEHEHHEM
TEXHOJIOTMil HEUPOHHBIX CETEH B
COOTBETCTBHH C TPEOOBaHUSIMHU
3aKa3duka

OP-2.2.3: Ob6yuarommiicst cymeer
MPOBOJIUTH aHAJTUTUYECKOE
UCccleI0BaHNe U pa3pabaThIBaTh
MPWIOKEHUS C IPUMEHEHHEM
TEXHOJIOTMIl HEMPOHHBIX ceTEH B
COOTBETCTBHH C TPEOOBAHUSIMHU
3aKa34ynKa

OP-2.2.4: O6y4arommmiics
OBJIaJICET METOJaMH Pa3padOTKH
MPEJIOAKEHUHN 10 OBBILLIEHUIO
MPOU3BOIUTENEHOCTH 00pabOTKN
OONBIINX TaHHBIX.

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

3a7auu
IIPOEKTUPOBAHUS
IPUWIOKECHUN,
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,
OMOJIMOTEKH U
(hpeiiMBOpKH),
UCTIOJIb30BaHUS
TEXHOJIOTU
MAIINHHOTO U
IyOOKOTO O0YUYEeHHS
IUIsE OTOOpaKEeHUs
B3aMMO3aBHCHUMOCTEH
B JIaHHBIX.

HCIIOJIB30BaTh IIPU

peleHnn
MIPAKTHYECKUX
3a1a4
COBpEMEHHbBIE
MIPOrpaMMHBIC
WHCTPYMCHTBI
(s13B1KH

MIPOTPaMMHUPOBAHU

s1, OMOJIMOTEKHU U
(hpeirtMBOpKH)
MIPUMEHSITH
TEXHOJIOTHH
MAaIIIMHHOTO H
rIIyOOKOTO
oOyueHus s
OTOOpaKECHUS

B3aMMO3aBHCHUMOC

Tell B JaHHBIX.




2. Oranbl GOpMUPOBAHMS KOMIIETEHIIUI U BUAbI OLIEHOYHBIX CPEICTB

Iranbl GOPMHUPOBAHHA KOMIIETCHIUH

Konx u HammeHoBaHHe

Buj oueHo4HOro cpeacTBa

N (pa3neJibl JHCUUTIINHBI) pe3yJ1bTaToB 00y4eHHs (TecTsl, 3a1aHUsL, KEHCHI, BOTIPOCHI U AP.)
Pazmen 1. OcHOBEI OP-2.1.1,0P-2.2.1 Onpoc Ha 3aHATHAX, TOATOTOBKA K
HEHPOKOMIBIOTEPHBIX BHIYHCICHU. 71a00paTOPHBIM 3aHSITHSM,
OCHOBHBIE MTOJIOKEHUST HEUPOCETEBBIX myOJIMYHAs 3a1UTa J1ab0paTOPHOM

1. |Beruncnennii. Bemonnenne pabotsr Ne 1.
nabopaTopHOi
pabotsl Ne 1 (ITocTpoenue
HEHWPOCETEBOT0 perpeccopa)

Pasnen 2. HelipoHHble CeTH BCTPEYHOIO OP-2.1.1, OP-2.2.1 Ompoc Ha 3aHATHAX, TOATOTOBKA K
pactpoctpanenus. Hactpoiika OP-2.3.1, OP-2.2.2 J1a00PATOPHBIM 3aHSITHUSM,
APXHUTEKTYPBI M AITOPUTMBI HACTPOUKH myOJIMYHAas 3a1UTa J1ab0paTOPHOM

9 HEUPOHHBIX CETEH BCTPEIHOTO paboTsr Ne 2.
pacnpocTpaHeHus. Beimonnenue
1a00PaTOPHOM
pabotsr Ne 2 (OOyuenue
HEWPOCETEBOro Kiaccuukaropa)

Pazgen 3. AnropuTMBI ONTUMHU3AIIMN B OP-2.2.2, OP-2.2.3, Ormpoc Ha 3aHATHIX, TOATOTOBKA K
00y4YEeHNUU HEHPOCETEBBIX MOJICIICH. OP-2.2.4 1a00paTOPHBIM 3aHSITHSIM,

3 OnTuMH3aTOpEl 00YUIeHHS HEHPOHHBIX myOIMYHAas 3aIrTa 1a00paTOPHOMI
ceteil. BemonaeHne maboparopHoit paboTsr Ne 3.
pabotsl Ne 3 (MccnenoBanue
ApXUTEKTYPhl HEHPOHHOM CETH)

Paznen 4. PexyppeHTHBIE HEHPOHHEIE OP-2.1.1,0P-2.2.1 Onpoc Ha 3aHATHAX, TOATOTOBKA K
ceru. Heliponnsie cetu ¢ oopataeiMu  |OP-2.3.1, OP-2.2.2, OP-2.2.3|n1abopaTOpHBIM 3aHATHSIM,

4 |cszsamu. Beimonnenue 1abopaTopHOi myOIMYHas 3aluTa JJa00paTOPHO
pabotsr Ne 4 (Knactepuzars TaHHBIX paboTsr Ne 4.

SOM)
Pazgen 5 Ceeprounsie HEHPOHHEIE OP-2.2.1, OP-2.3.1 Ormpoc Ha 3aHATHIX, TOATOTOBKA K
cetu. CBepTOUYHbIC HEHPOHHBIE CETH U 1a00paTOPHBIM 3aHSITHSIM,

5 |aBTO%HKOIEPHL. BBINONHEHHE MyOJIMYHAs 3alUTa JJA00PATOPHO
nabopaTopHOit paboThl Ne 5 paboThl Ne 5.

(Kmaccuukatop n3obpaxeHuii)

Paznen 6. O0yuenue 6e3 yuntens u OP-2.2.1, OP-2.2.2, OP-2.2.3|Ompoc Ha 3aHATUsX, TOATOTOBKA K

o0y4eHHne ¢ OJKPEIUICHUEM B a00pATOPHBIM 3aHSITHSM,

HelpoceTeBbIX Moziemsx. HeliponHsie MyOJIMYHAs 3a1UTa JJad0paTOPHOI
6 |ceth, obyyJaroruecs: 6€3 yIUTens U ¢ paboThl Ne 6.

MOJIKpeTUIeHueM. BrimonHeHue

nabopaTopHoOit paboTsl Ne 6

(Busyanu3aims nporecca

(bYHKIIMOHUPOBaHKS HEHPOHHOM CeTH)

Pazgen 7. Buzyanuszauus u OP-2.2.1, OP-2.2.2, OP- |Onpoc Ha 3aHATHUSX, TOJTOTOBKA K

00BSICHUMOCTh HEHPOHHBIX CETEH. 2.2.3,0P-2.24 1a00paTOPHBIM 3aHSITHSIM,

Busyanuzanust 1 00bsICHUMOCTh myOIMyHas 3aluTa JIabopaTopHOi
7 |nelipoceTeBBIX MOJiE€El. Brimonnenne pabotsr Ne 7.

nabopaTopHoii padoTsl Ne 7

(MccrenoBanne peKyppeHTHOM

HEHWpOCeTH)

Paznen 8. [TamsATh HEMPOCETEBBIX OP-2.2.1,0P-2.2.2, OP-  |Ompoc Ha 3aHATHAX, IOJTOTOBKA K

Mojienieii. XpaHeHne accoluanuii u 2.2.3,0P-2.24 JTa00paTOPHEBIM 3aHATHSM,

YIpaBIICHUE MaMATHIO B HEHPOCETEBBIX nyOIMYHast 3aIUTa 1abopaTOPHOIt
8 pabotsl Ne 8.

MoensixX. Beimonaenue 1abopaTopHoit
pabotsl Ne 8 (I'enepartiusi My3bIKaTbHBIX
KOMITO3UIIMH C TOMOIIBIO
PEKYPPEHTHBIX MOJIETeH).




Irtanbl GOPMUPOBAHHA KOMIIETCHIUH Koa n HanmmenoBanue Buj oneHo4HOrO0 cpefcTBa

Ne N
(pPa3neJibl THCUUTIINHBI) pe3y1bTaToB 00y4eHHs (TecTsl, 3a/1aHKs1, KEUChI, BONPOCHI U JIp.)
[Ipomexyrounas arrectanms (110 0OP-2.3.1 [Ty6nmaHO€ TIpeicTaBIeHUE ’
pe3ysIbTaTaM BITOJHCHUS 3alUTa Pe3yabTaToB
9 |maGopatopusix padot (min 70%) u OP-2.2.2 WHIMBUTyJILHOTO MTPOCKTA.

MPEe3eHTANU HHIUBHIYaILHOTO
MpoeKTa -2-3 MHUH/4ed1.)

3. TunoBble KOHTPOJIbHBIC 3aJJaHUsl HJIH HMHBIC MaTEpHalibl, H906X0):[I/IMLIC AJIsL
OICHKH oﬁpasoBaTeanﬂx pe3y/abTaToB oﬁyqennﬂ

3.1. TunoBble 3aJaHus A MPOBENCHUS TEKYLIEr0 KOHTPOJIS YCHEBAEMOCTH MO AUCIMILTAHE
«HeliponHeie cetny».

1.IlocTpoenue HelipoceTeBOro perpeccopa

Hammcate mporpammy Ha Python, xotopas oOywaer HeipoceTeBOW perpeccop, ¢ MOMOIIbIO
oubmotek scikit-learn u keras (omumonanmsHO PyTorch). B kadecTBe BBIOOPOK BO3BMHTE
BapHUaHThI HIDKE.

BriOparb npu3HaKy, WCHOIB3YIOIIUECS MPH OOYYEHUH, M, €CIM HEOOXOAWMO, BBIMOIHUTH MX
npenodpabotky. Pazgenuts BbIOOpKY Ha OOydaromlyl0o M TeCTOBYH. B pabore HeoOxoammo
UCCIIEIOBATh pab0OTy apXUTEKTYp U aJTOPUTMOB OOYUEHUS C Pa3HBIMU 3HAUYCHUSIMH TTapaMeTPOB
CTPYKTYpHI 1 00y4ueHHs (TUIIEpIIapaMETPOB) CETEH U BHIOPATh HAWIIYUIIINE 3HAYCHUS TIOCIICIHHX.
Hanmcares kopoTkuii oTuer 1o paboTe, BKIOYHB B HETO NPOTPaMMy C KOMMEHTAPHSIMH,
3HAYCHUs KaueCTBa Mojiejiei. BbIOpaTh JIydIiyro MOJIeIb.

Jnist cBOero BapuaHTa perpeccopa HeoOX0AMMO TOCMOTPETH MOCIIEIHIO TUPPY
HOMEpa CBOEH 3a4eTHOW KHWKKH (WM CTYICHYECKOTO OMJIeTa) U BBIIIOIHHUTD CIICAYIOIIHNE
KOPPEKTHPOBKH:

* ecyii ocienHsis mudpa 0 i 5: natacer — JIecHbIe OXKaphI
(https://archive.ics.uci.edu/ml/datasets/Forest+Fires), mpencka3piBacMoe 3HaUCHHE — ILJIOIIA/Th
noxapa (Area);

* ecnu niocnenssis mudpa 1 umm 6: naracetr — KauectBo BuHa
(https://archive.ics.uci.edu/ml/datasets/ Wine+Quality) npeacka3piBaeMoe 3HaYCHHE — Ka4eCTBO
(Quality), s matacera ¢ KpacHBIM BUHOM, winequality-red.csv;

* ecn mocienHsAs uudpa 2 unm 7: natacer — KauectBo BuHa
(https://archive.ics.uci.edu/ml/datasets/Wine+Quality) mpeackazpiBaeMoe 3HaU€HHE — KaueCTBO
(Quality), s naracera ¢ 6enbpiM BUHOM, winequality-white.csv;

* ecnu niocnennss mudpa 3 unum 8: naracet — ApeH/ia BeIOCUIIE0B
(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), npeacka3siBaeMoe 3HaU€HUE —
KOJIMYECTBO apeH]] BEJIOCUIIEIOB B CyTKHU (Area), natacet day.csv;

* ecnu mocnenHss uudpa 4 unu 9: natacetr — ApeHaa BEIOCHUIIE0B
(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), mpeickaspiBacMoe 3HaUCHHE —
KOJINYECTBO apeH/] BeJocume1oB B yac (Area), naracet hour.csv;

2. O0yuyeHne HellpoceTeBOro Kiaaccu(puKaTopa

Hanucars nporpammy Ha Python, koTopas oOydaer HelipoceTeBoi KilacCu(pUKATOP, C MOMOIIBIO
o6ubmuorek scikit-learn u keras (ommuonansHo PyTorch). B kauectBe BBIOOpOK BO3bMHTE
BapHUaHThI HIDKE.

BeiOpare mpH3HAKH, UCTIONB3YIONIHECS MPH OOYYEHWH, W, €CITU HEOOXOIUMO, BBIOIHUTH HX
npenobpabotky. Pa3genuTs BbIOOpKY Ha oOydamwInyi0 U TeCTOBYIO. B pabore HeoOXoammo
UCCIIEIOBATh PabOTy apXUTEKTYpP M aJTOPUTMOB OOYYEHUS C Pa3HBIMH 3HAUCHHSIMH ITapaMeTPOB
CTPYKTYpbI U 00y4ueHHs (TUIIEpIIapaMeTPOB) CETel U BHIOpATh HAMIIYUIINE 3HAUEHUS TTOCIEIHHX.




Hamucate kopoTkuii oTueT mo paboTe, BKIOYMB B HEro MPOrpaMMy C KOMMEHTApHUsIMH,
3HAYCHMsI KayecTBa Mojieiei. BeIOpaTh mydnryro Moeb.

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

J1yist 3TOr0 HEOOXOIMMO IMMOCMOTPETH MOCIECTHIOK U(PY HOMEpPa CBOCH 3a4eTHOM
KHIDKKY (MJIH CTYICHUYECKOTO OMJIeTa) ¥ BBITIOJHUTD CIICAYIOMNE KOPPEKTUPOBKH:

Mertka knacca — Cover Type. Tak kak He0OX0IUMO cO37aTh OMHAPHBIE
KJ1acCu(PUKAaTOPHI, @ BOBMOKHBIX KJIACCOB — 7, TO CHavaja HEOOX0IMMO U3MEHHUTh 3HaUYEHUE
metku Cover Type.

st 5TOr0 HEOOXOUMO MMOCMOTPETH MOCIEAHIO UGB PY HOMEPA CBOCH 3aYETHOM
KHIDKKH (WJIA CTYJICHYECKOTO OMJIeTa) U BBITIOJHUTH CIEAYIONINE KOPPEKTHPOBKU: €CITH
nocienusst mudpa 0 wim 5: Mmetky 0 3aMeHHUTh Ha Kitacc A, MeTkH 1, 2, 3, 4 3aMEHUTH Ha KJ1acc
B;

eciu nocneaasis nudpa 1 wim 6: metky 1 3ameHuTh Ha Kiacc A, metku 0, 2, 3, 4
3aMEHHUTh Ha Kitacc B;

eciu nocneaHss nudpa 2 wim 7: MeTKy 2 3aMeHUTh Ha kiacc A, metku 0, 1, 3, 4
3aMEHHUTH Ha Kiracc B;

ecnu nocneaHss uudpa 3 unm 8: MeTKy 3 3aMeHUTh Ha kiacc A, metku 0, 1, 2, 4
3aMCHHUTH Ha Kiracc B;

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

3.UcciienoBanne apXuTeKTypbl HeHPOHHOI ceTH

Jlis BeINIONTHEHMS pabOThl HEOOXOAUMO B35ITh HEHPOHHYIO CETh, IOJIYUYEHHYIO Ha MPEblIylLieM
3a/laHud. BBINOTHUTH NOBTOpPHOE OOYyYEHHE IMOIYYEHHOM apXUTEKTYpbl W BHM3YyaJIU3UpOBATH
IOBEPXHOCTh (PYHKIMM TOTEph B IMPOCTPAHCTBE JABYX BBIOPAaHHBIX BECOB, a TaKXe
MOCJIEIOBATEIBHOCTh W3MEHEHHMS JTHX BECOBBIX KOI()(PUIMEHTOB Ha KaXa0il wHTepanuu
oOyueHus. Ilody4uTe Ba)kKHOCTh BECOB C IOMOILBIO HCCIEIOBAaHUS YYBCTBHTEIBHOCTH CETH.
HccnenoBars BO3MOXKXHOCTHU 110 PEAYKIUU CETH € YYETOM IOJIy4€HHOM BaKHOCTH.

Hanucath kopoTkuii oT4eT 1o paboTe, BKJIIOUYUB B HETO IPOrpaMMy ¢ KOMMEHTapUsSIMHU, PUCYHKH
HaCTPOWKHU MOJIENIN Y 3HAYEHUsI METPUK IOJHON U pEAyLIMPOBAHHBIX APXUTEKTYP.

4.Knacrepusanus 1anabix SOM

B kauecTBe 00y4aromux JaHHBIX PEKOMEHAYETCS B3STh Ha0Op U3 J1a00paTOpHON pabOThI
2. Hamucare mporpammy Ha si3bike Python, BBIMONHSIONIYIO 3a7ady KJIacTepU3alluu JIaHHBIX C
MCIIONB30BaHMEM CaMOOPTaHU3YIOMIHUXCS apxXxuTekTyp SOM, Tpebyercs mogo0pars apXUTEKTypy
CeTH (BBIMOJIHUTH PETYISALUI0 Pa3MEpOB JIByMEPHOW U TPEXMEPHOM CETH, a TaKXKe MPON3BECTU
uccienoBanne QyHKIUNA ONM30CTH U UX MApaMeTpoB), MPUBECTH METPUKU KadecTBa MOJAEIU U
BU3YQJIN3UPOBATh Mpoiiecc 00ydeHust Mojies. Pe3ynbrarsl paboTHI MPUBECTH B OTUETE.

5. Knaccuduxarop usodpaxenuii

Hanucarp mnporpammy Ha Python, koropas oOy4daer OuHapHBI Ki1accupuKaTop
M300paXeHUI Ha OCHOBE CBEPTOYHBIX HEMPOHHBIX CETEH.

JU1st 5TOr0 HYXHO TOATOTOBUTH JIBE MANKH ¢ U300paKEHUAMH, NPUHAJICKAITUMHI TBYM
KjlaccaM (M300paKeHUS MOXHO 3arpy3uth u3 ceTu VHtepHer). Paznenuts BBIOOpKY Ha
00y4aroIIyI0 U TECTOBYIO.

[TocTpouTh HAOOpP CBEPTOUHBIX HEHPOHHBIX CETEH, OTIIMYAIOIIMXCS KOJIUYECTBOM CIIOEB,
Yyepel0OBaHUEM CJIOEB, HAJMUYMEM IPOPEKHUBAHUA U OOyYUTh MX Ha IOJATOTOBIEHHOM Halbope
M300pakKeHUH.

BeiOpare ceTh, MO3BOJISIONIYIO KJIACCU(HUIIMPOBATh H300paKEHUS] C JAOCTATOUYHBIM
Ka4eCTBOM, U HE 00JIaat0NTyI0 N30BITOYHOCTHIO.



Hanwucare KopoTkuii oT4eT 10 paboTe, BKIIIOYMB B HETO MPOTrPaMMy ¢ KOMMEHTApUsIMH, rpaduKu
HACTPOMKH MOJIENIN U 3HaYEHUsI METPUK MOJENeH (TOYHOCTb, IOJTHOTA).

6. Buzyaau3zauus npouecca (PyHKIMOHMPOBAHUS HEHPOHHOM ceTH

JI71s1 BBIOJTHEHUS 3a/1aHUS B3Th HEUPOHHYIO CETh, MOJYYEHHYIO HA NMPEIBIAYIIEM 3aIaHUU.

1. BbIMOJHUTD BU3yaIN3aI[MI0 aKTUBAIIUH CBEPTOYHBIX CIIOEB (IPOMEKYTOUHBIX AKTHBAIUI) IS
HECKOJIbKUX 00BEKTOB PAa3HBIX KJIACCOB.

2. Ocy1IecTBUTh BU3YyAIU3AIHIO (PHIBTPOB CBEPTOYHBIX CIIOEB CETH.

3. [IpousBecTr BU3yaan3aIyio TEIUIOBBIX KapT aKTHBAIMH KJIACCOB ¢ MmoMoIisio Metona CAM.
Hanucarh xopoTkuii oTyeT mo paboTe, BKIIOYMB B HETO MPOTrpaMMy C KOMMEHTapHsIMH U
pe3yNbTaThl BU3YAITU3AIIUU.

7. UcciienoBaHue peKyppeHTHOM HelipoceTH (IPOrHO3 TeMIlepaTyphbl)

Hanucars nporpammy Ha Python, kotopast 00y4aet perpeccuoHHbIE MOJIEINH,
MPEJICKA3BIBAIOINNE TEMIIEPATypy Ha 3aBTPAIIHUINA JCHb B OJHOM U3 TOPOJIOB M MMOCTPOCHHBIX HA
Habope JaHHBIX C MTOMOIIBIO TPEX AITOPUTMOB: MPOCTasi PEKyppeHTHAs: HelpoHHas ceTh, LSTM
(umu GRU), u crexk LSTM (nnu crek GRU).

Br16paTh npu3HaKy, UCIIONB3YIOLIUECS PU 0O0YyUEHUH, U, €CIIU HEOOXOJUMO, BHITIOTHUTD UX
npenodpadboTky. Pa3nenuTs BRIOOPKY Ha 00YJAFOIIYIO U TECTOBYIO.

B pabote Heobxoaumo uccnenoBatb paboTy HEHPOHHBIX ceTel, TOCMOTPETh BO3MOKHOCTH
HACTPOMKHU CETH C TPOPESIKUBAHUEM, ONPEACTUTH KOJUIESCTBO JHEH 0 TPOrHO3HOTO JTHSI, JUIS
KOTOPBIX JIOCTUTAaeTCsl HAaUBBICIIAsl TOYHOCThH MPOTHO3UPOBAHUS

HamucaTths KOpoTKHU# O0TYeT 10 paboTe, BKIIOYHB B HETO MPOTrPAMMYy ¢ KOMMEHTapHsIMHU, rpauKu
HACTPOIKU MOJIEIH U 3HAYEHHS] METPUK Mojiesiel (KorddUIIMEeHT AeTepMUHALINY, CPETHIO0
KBaJIpaTUUHYIO U CPEIHIOI0 a0COIIOTHYIO OIINOKH).

Br16paTh HauTy4I1yro MOAENb U3 MOTyUYEHHBIX PErPeccopoB.

Jnist cBOero BapuaHTa HEOOXOAUMO MTOCMOTPETH MOCIIEIHIO U(PPY HOMEpa CBOEH 3a4eTHOM
KHIDKKH (WJIA CTYJIEHYEeCKOTro OmiieTa) v BhIOpaTh CBOM HAOOp JaHHBIX:

* ecy mocsenass nudpa 0 wau 5: natacet — Beibopka moroga Coun (2010-2019 rosr);

* ecyi mocsaenuss mudpa 1 wiaum 6: matacer —Beidopka moroga Xabaposck (2010-2019 rogwr);

* ecau ocyeaHsist udpa 2 win 7: natacet — Beidopka nmorona Kamuaunrpan (2010-2019 romsr);
* ecny ocyeaHstst udpa 3 nm 8: matacet — Boibopka moroaa Sxyrck (2010-2019 romsr);

* eciu oceaHsist udpa 4 win 9: natacer — Beidopka nmoroma Bonrorpan (2010-2019 roger);

8. Fenepaum{ MY3bIKAJbHbIX KOMIIO3HIIUHA ¢ MOMOIIbIO PECKYPPEHTHBIX Mojaeeit

[ToaroroBuTh HAOOpP BPEMEHHBIX MOCIENOBATENBHOCTEN HOT HE MeHee 20 My3BIKaJIbHBIX
KOMIIO3ULIMH OAHOTO CTHIIS (HampaBieHHs, aBTopa). OOyuuTh HaOOp PEKyppEeHTHBIX Mojesei
JUISL UCCIIEIOBAHUSl ATHX BPEMEHHBIX MOCIEI0BAaTEIbHOCTEH U HamucaTb F€HepaTop MeNOoIuH,
MO3BOJIIOIIMI CO3/1aBaTh MEJIOAMIO, TIOXOKYIO Ha UCCIIEyEMBIE.

Hanucatbs xopoTkuii oT4eT 1o padboTe, BKIIOYHUB B HETO MPOrPaMMy C KOMMEHTApHUSIMU,
rpaduKy HACTPOMKU MOJENEH U 3HaUeHUsI METPUK MOJIETIEH.

Tembl HHAMBHUIYAJIbHBIX IPOEKTOB:

Jns ykpenneHus u3y4eHHOro Marepuaia npeayCMOTPEHO BBIIIOJIHEHUE WHIUBUYAJIBHOTO
MPOEKTa B paMKaX YacOB CaMOCTOSTEIHHOW paboThl. [IpOEKT MOXKET OBITh BBIOJHEH Kak
WHAWBUAYAIbHO, TaK U B MHUHHU-Tpymme (2-3 4eln.), mpu YCIOBUHM, YTO O00bEM pabOThI TaKXke
OyneT yBenuueH. B koHIe ceMecTpa 1Mo Kaxa0My IPOEKTY PEICTaBIICTCS] MUHU-TIPE3CHTAITHUS O
pe3ynbrarax padoThl.

Temaruka HHAMBUIYATLHOTO TIpOeKTa cBsizaHa ¢ TeMord BKP marucrpanTa. [ens paGoTer —
MCIIOJB30BaHNE METOIOB IITyOMHHOTO 00yUeHUs B CBOCH HaydHOU padorTe.



Tembl ONIPOCOB HA 3AHATHUSAX:

CBsi3aHbl ¢ MarepHalioM NPENbIAYIIUX JIEKIUH, a TakKe JMYHBIM ONBITOM CTY/IECHTOB.
CryneHTbl MOTryT mpejularaTb BapuUaHThl PEUIEHMH MOCTaBICHHOW IpenojaBareieM 3aJadyd, a
TaKXe HHCTPYMEHTBI PEIICHUS.

IIpumepsl BOIIPOCOB:

1.Kakas HeipoceTeBas MOJIeb U3 IEPEUUCICHHBIX B JIYUILIEH CTEIIEHU MOAXOIUT st
MIPOTHO3MPOBAHMSI BDEMEHHBIX MMOCIIECI0BATEIIbHOCTEN ?

a) Single-Layer Perceptron b) CNN

c) LSTM d) Multi-layer Perceptron

2. Kak Ha3bIBaeTCsi HECKOJIHKO NMPUMEPOB M3 OOYyYaroled BBIOOPKH, HCHOIB3YIOUIUXCS IS
OJIHOMOMEHTHOI'O pacyeTa rpaJIneHTa U BECOB CETU?

3. ITouemy Mozenu Ha CBEPTOUHBIX HEMPOHHBIX CETSAX MOKA3BIBAIOT HAUIYUIINE [TOKA3ATENH 110
KJaccu(puKanuy 0ObEeKTOB HAa M300PaKEHUSAX 10 CPABHEHUIO C IPYTUMHU MOACTSIMH?

a)OHH B BBICOKOHM CTEIICHU ONTUMU3MpOBaHbl | D)OHM  oOnajgaroT  mHMpoOKUM — HAOOpPOM

I 00pabOTKH BEKTOPOB C YHCIOBBIMH, a HE | HHCTPYMEHTOB npeoOpazoBaHus
KaTeropuaJIbHBIMU NPU3HAKaAMU IIPU3HAKOBOTO  IPOCTPAHCTBA,  KOTOpHIE
MOJKET BapbHpPOBATh Pa3pabOTUUK B MOJEIIN

C)OHHM YYHMTBHIBAIOT KOPPEIAIHMIO CMEXHbIX | )OHU HCMOJB3YIOT CYIIECTBEHHO OoJibIlee
KOMIIOHEHT BEKTOpa YHCIO HACTPaWBa€MbIX MapaMeTpoB, IO
CPAaBHEHMIO C IPYTMMU MOJAEIAMU

3.2. TunoBble 3amaHust JIsI TPOBEICHUS MPOMEXKYTOUYHOM aTTECTAlMU IO IUCHIUILIAHE
«HeuponHble ceTn»
CTyaeHT BBINOJIHIET MPE3CHTALNIO, & TAKXKE JEMOHCTPUPYET MPOrpaMMHbINA Koa. Bompockl o
pe3ynbraramMm MOTYT 33JaBaTh BCE CTYAEHTHI TPYIIIbI, HE TOJIBKO MPENOAaBaTENb.

4. Meronnueckue MaTepHAaJIbl, onpeneasilomue Npoueaypsbl OLICHMBAHMS
o0pa3oBaTeJIbHBIX Pe3yJIbTATOB 00y4eHH

4.1. Metoguyeckne Marepuanbl JUIsi  OLEHKH TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH  TIO
JUCITUITIIINHE.

JUI OLIEHKH TEeKYIIEW yCIIEBaEMOCTH UCIIOIb3YETCs PEUTUHIOBAsE CUCTEMA OLICHUBAHMSL:
Tabnuua — banibHbIE OLIEHKH JIsI 27IEMEHTOB KOHTPOJIS

" MaxkcuMaJILHBIN OrennBaemas
DneMeHThl y4eOHOI
0aJu1 ¢ Havaia KOMIIETEHITHS
eI TENLHOCTH
ceMecTtpa
IloaroroBka k 15*4=60 VK-1,[IK-8
Ta00paTOPHBIM 3aHATHIIM
U 3allliTa OT4YETa IO
nmabopaTopHO paboTte
3amura UHAUBUAYATbHbIX 40 VK-1,IIK-8
MIPOEKTOB

4.2, Meroauueckue MaTepualibl JJIsd TPOBECACHU A HpOMC)KyTO‘-IHOﬁ arTeCTalu 110 JUCHHMITIIINHE.



OneHka 3a HK3aMEH BBICTABISETCS HA OCHOBE BBINOJIHEHHBIX JIAOOPAaTOpHBIX paboT
IIPEACTABIICHUS U 3aIUThl UHAUBUYAIILHOIO IIpoeKTa. [IpuMeHsaeTcs peMTUHIoBask CUCTEMa JUIs
OLICHKH TEKYIIEH ycrieBaeMOCTU 00yYarouXcsl.

Tabnmuia — bayibHbIe OLIEHKH /17151 2JIEMEHTOB KOHTPOJIS

N MaxkcuManbHbII OuenuBaemas
OneMeHTHl y4eOHOM
0asu1 ¢ Havaga KOMITETEHITHUS
JEeSITEIIbBHOCTH
ceMecTtpa
ITogroroBka K 15*4=60 VK-1,ITK-8
1ab0pPaTOPHBIM 3aHITHSIM
U 3al1UTa OT4eTa 1o
naboparopHoil pabote
3anuTa UHAUBUIYaIbHbBIX 40 YK-1,ITK-8
MIPOCKTOB
9K3aMeH

Ilepecuer 62/1710B B OLIEHKH NPOMEKYTOYHOH yCIIeBaeMOCTH

baiel Ha 1aTy KOHTPOJIBHOM TOYKHU Onenka
>90% 0T MakCUMaIbHON CYMMBI 0aJsIOB 5 (3auTeHO)
Ot 70% 1o 89% oT MaKCUMAJIBHON CyMMBI OQJIJIOB 4 (3auTeHO)
Ot 60% 10 69% OT MaKCUMAaJILHON CyMMBbI OQJIJIOB 3 (3auTeHO)
< 60% oT MakcHMaJIbHOW CyMMBbI 0aJIOB 2 (HEe3a4TEeHO)




