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®onj oneHoyHbIX cpeacTB (POC) sBuseTcs 3IEMEHTOM CHCTEMbI OIEHUBAaHHS CHOPMHPOBAHHOCTH KOMIIETCHITUH y OOyJaronuXxcsi B IEJI0OM

WX Ha OTPE/ICTICHHOM JTare ee (OpMHUPOBAHUSI.
®OC paszpabaTeiBaeTcs B COOTBETCTBUU ¢ paboueid mporpammoil (PIT) mucturummHbl ¥ BKITIOYaeT B ceOst HA0Op OIIEHOYHBIX MATepPUANIOB IS

IMPOBCACHHUA TCKYIICTO KOHTPOJIA YCIICBACMOCTH U HpOMC)KyTO‘IHOfI arrccTanuu 110 JUCHHUIIIIMHE <<Heﬁp0HHBIC CCTU»

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

Kon n HauMeHOBaHUe pe3y/IbTaTOB
o0y4eHus (IIaHUPyEMbIE

KpuTtepuu oneHuBaHus pe3ybTaToB 00yueHUs

K HNupukarop 6
OMIIeTeHINSA pe3yJbTaThl 00yUCHHUS, Heyn0BIeTBOpH-
KOMIICTCHIIUH Xoporto Y IOBIETBOPUTEITIHH Y P
XapaKTCPU3YIOIINC STAIlbI OTin4HO (3a4TEHO) TEJNBHO
(hopMHpOBaHUS KOMIICTEHIINH ) (sadreno) 0 (3areH0) (He 3a4TeHO)
OIIK-1. NOTIK-1.1 Yuursisaer OP-2.1.1 OcHoBartenpHO Xopormio Cnabo He 3HaeT ocHOB
Crocoben COBPEMCHHBIC OOGyuaromiics Oyzer: pasbupaercs B OpHMEHTHpYETCS B OPHEHTHPYETCS B | COBPEMEHHBIX
OLCHHUBATE POJIb | TCHACHIMH PasBUTHA - 3HaTh NPOLEIYPEI BIABICHHS, OCHOBaX COBPEMEHHBIX | OCHOBAaX COBPEMEHHBIX | OCHOBaX TEXHOJIOTHH
unopmai, HHq’OpMameHHHX . ‘I’OpMHpOB%HH’I 1 COTTIACOBAHMA TEXHOJIOTHA TEXHOJIOTHIA COBpPEMEHHBIX rIyOUHHOTO
I/IH(i)OpMaL[I/IOHHLI TCXHOJIOT'MH B CBOCHU Tpe6OBaHI/II/I K pe3yJibTaTaM >
y . rIyOMHHOTO 00y4YeHHs | MIIyOMHHOIO OOy4eHHs | TEeXHOJIOTUI oOyueHus
X TEXHOJIOMHI 1t | IPOdeCCHORAMLHON QHAITHTINCCKITX paboT ¢ aHayM3a pa3HOPOJIHBIX | aHAJIW3a PA3HOPOAHBIX | TITyOMHHOTO aHanmm3a
UH(OPMALIMOHHO | JEeSITENbHOCTH [IPUMEHEHUEM TEXHOJIOTUH p PoA p PO 1y
i Ge30HACHOCTH B HEHpOHHBIX ceTeii JaHHBIX (TaONUYHbIE, | JAHHBIX (TaOJIW4YHBIE, | OOYy4eHUS Pa3HOPOIHBIX
COBPEMEHHOM n300pakeHus, n300pakeHus, aHamM3a JaHHBIX
ofrecTBe, nx CUTHAJIBI, CUTHAJIBL, Pa3sHOPOAHBIX (Tabnm4HbIe,
3HaueHHE IS MOCIIE0BATEILHOCTH) | TOCIIEIOBATEILHOCTH) | JAaHHBIX n300paxeHus,
obecrieveHus OP-2.2.1 JUTS IOCTPOCHUS JUIs1 IOCTPOCHUS (TabnuyHbIe, CHUTHAJIBL,
OOBEKTHBHBIX OOyvaromuiicst OyneT: MIPEAUKTUBHBIX IPEANKTUBHBIX I/I306pa>l(eHI/I5{, MOCJICIOBATEIBHO
noTpeOHOCTEH - 3HaTh NPUHIHIIB! TUTAHUPOBAHKSA 1 MOJIEJIEH, TOATOTOBKH | MOJEJIEH, TOATOTOBKH | CUTHAJIEI, CTH) JUIs
JHAHOCTH, OPTaHH3ALMH aHATMTHICCKIX pabor c OM3HeC-aHAINTHKH, OM3HeC-aHAINTHKH, MOCJIEIOBATENILHO | MOCTPOCHUS
O6H.[eCTBa u HUCIIOJIb30BAHUEM TCEXHOJIOTHH
. . pereHus 3agay peleHus 3aga4y CTH) JUJIsI NPEAUKTUBHBIX
rocygapcrsa HCUPOHHBIX CETCU o
NpEeACTaBICHUS U MpeCTaBICHUS U MOCTPOCHUS MoJeneii,
OTIK-2. MOIK-2.3 00pabOTKH TaHHBIX. 00pabOTKH JIaHHBIX. MPEIUKTHBHBIX MIOJITOTOBKHU
Criocoben dopmyHpyeT Ha BpIcOokoM ypoBHE Crioco0eH ¢ MoJielieH, ousHec-
[PUMEHSATD TPEIOKEHUS TI0 OP-2.3.1 pelaeT NpakTHUECKHe | He3HAUYUTEIbHBIMU MOJATrOTOBKH aHaJIMTHKY,
IPOrpaMMHBIE NIPUMEHEHUIO OO0yJaronmiicss CMOXKET: 3aga4u 3aTPYIAHECHUSIMU OusHec- peueHus 3anaq
cpencrsa HPOrPaMMHBIX CPEJICTB - lloArorasiuBarh JJaHHbIE [JIst MPOSKTHPOBAHUS pelaTh MpakTUYeCKUe | aHaJUTHKH, NpeJICTABICHUS U
CUCTEMHOI'0 U CUCTEMHOI'0 U MPOBEICHUS AHATMTHYECKUX PadoT IPUIIOKEHUIA, 3a71a4U pelieHus 3aaa4 00paboTKn
MPUKIIAIHOTO MPUKIIAHOTO 10 UCCJICJOBAHHIO OOJIBIINX JaHHBIX MIPOCKTUPOBAHUS MIPEACTABICHUS U JTAHHBIX. He

HICITOJTB3YFOTITIX




Ha3HA4YCHHUH, B
TOM YHCIIE
OTE€YECTBEHHOT'O
TIPOU3BOJICTBA,
IUTA PEIIeHHS
3a7a4
po¢eCCHOHATBH
OH IeATEILHOCTU

OIIK-3.
CriocobeH Ha
OCHOBaHUHU
COBOKYITHOCTH
MaTeMaTHYECKUX
METOI0B
pa3pabaThIBaTh,
000CHOBBIBATH U
pearu30BbIBATh
MPOIICTYPHI
pelieHus 3a1a4
po¢eCCHOHATBH
Ol JIeATENBHOCTH

[TK-2. Cnocoben
pa3pabaTbIBaTh
TpeOOBaHUS K
MPOrPaMMHO-
anmnapaTHbIM
cpeacTBaM
3aIIUTHI

Ha3HAYCHUH, B TOM
YHUCJIE OTEYECTBEHHOTO
TIPOU3BOJICTBA,
HCTIONB3YEMBIX IS
petIeHus 3aaaq
poheCCHOHATBHOM
JIEATEIbHOCTH

HOIIK-3.2
OcymecTBisier
MIPUMEHECHNE OCHOBHBIX
MOHATHH, (PaKTOB,
KOHIICTIIINH, IPUHIIAIIOB
MaTEMAaTHKHU U
HHPOPMATUKH IS
peleHus 3aaa4
npo¢eCCHOHATBHOM
JeSITeIIBHOCTU
HOIIK-3.3 BrisiBnsiet
HAYYHYIO CYIIHOCTh
po6IIeM, BO3HHKAFOIIINX
B XO7I¢
poeCCHOHATBHOM
JeSITeIbHOCTH, H
MIPUMEHSET
COOTBETCTBYFOIIUI
MaTeMaTH4eCcKui
ammapar JJis uX
(dbopmanu3zaiyu, aHaau3a
1 BBIpaOOTKH PELICHUS

UIIK-2.2.
PazpabarsiBaer
MaTeMaTH4ecKHe
MOJIETIH, peau3yeMble B
CpeACTBAax 3alIUThI
uHpOpMALUU

HUIIK-2.3. TIpoBoaut

METOJlaMU HEMPOHHBIX ceTel

OP-2.2.2

OOy4aroNHIACs CMOXKET:

- IPOBOJIUTH AHATTUTUYECKOE
HCCle/IOBaHNe U pa3pabaThIBaTh
MPUI0KEHUS C IPUMEHEHHEM
TEXHOJIOTMil HEUPOHHBIX CETEH B
COOTBETCTBHUH C TpeOOBaHUAMU
3aKa34nKa

OP-2.2.3: O0y4atomuiicst cymeeT
MPOBOJUTH AaHATUTHYECKOE
HCCIIeIoBaHKE U pa3pabaThiBaTh
MPUIOKEHUS C IPUMEHEHHEM
TEXHOJIOTMil HEUPOHHBIX CETEH B
COOTBETCTBHUH C TpeOOBaHUAMU
3aKa3yMKa

OP-2.2.4: O0y4aromuiicsi OBIaiceT
METOAAaMH pa3pabOTKU MPEATOKSCHHN
I10 ITOBBIIIEHHUIO
MPOU3BOIUTENEHOCTH 00pabOTKH
OOJBIINX JAHHBIX.

rITyOMHHOE 00y4eHre
C TIOMOTIIHIO
COBpPEMEHHBIX
MPOrPaMMHBIX
WHCTPYMEHTOB (SI3BIKH
MPOTrpaMMHUPOBaHHS,
OubIMOTEKN U
bpeitMBOpKN),
WCTIOTTb30BAHMUS
TEXHOJIOTUI
MAIIIMHHOTO U
IIyOOKOTO O0Y4YeHHS
JUTSE 0TOOpaKeHUst
B3aUMO3aBUCUMOCTEN
B JJAHHBIX.

MPUITOKEHUH,
HCTIONB3YIOIINX
riryOuHHOE 00yUYeHne
C TIOMOIIBIO
COBpPEMEHHBIX
MIPOTPaMMHBIX
HWHCTPYMEHTOB (SI3bIKH
MPOTPaMMHUPOBAHUS,
OHOIHOTEKH U
(bperiMBOpKH),
HCTIOTb30BaHMUS
TEXHOJIOTHI1
MAalIIMHHOT'O 1
[IIyOOKOTro 00ydeHHsI
IUTSE OTOOpaKeHHS
B3aMMO3aBUCUMOCTEN
B JaHHBIX.

00paboTKH
ma"ubeix. C
CYIIECTBEHHBIMHU
3aTPYJHCHUSAMU
periaet
MPaKTUYECKUC
3aJa4u
MIPOCKTUPOBAHMS
MIPUITIOKEHUH,
HCTIOJIB3YIOIINX
riryOuHHOE
oOydeHue ¢
ITOMOIIBIO
COBPEMEHHBIX
MPOTPaMMHBIX
WHCTPYMEHTOB
(s13BIKH
MPOrpaMMHUpPOBAH
Hsi, OMOIMOTEKHU U
(bperMBOpKH),
HCIOJIB30BaHUS
TEXHOJIOTHH
MAIIIUHHOTO U
rI1yOO0KOTOo
oOydeHus s
OTOOpaKeHHS
B3aUMO3aBHCHMOC
Tell B JaHHBIX.

yMeeT
HCIIONTE30BaTh
TIPH PEIICHUU
MIPAKTHYECKUX
3amaq
COBpPEMEHHBIC
MIPOrpaMMHBIC
WHCTPYMEHTHI
(s13B1KH
MPOrpaMMHUPOBaH
¥s1, OMOIMOTEKHU U
(hpeiriMBOpKH)
MIPUMEHSTh
TEXHOJIOTHH
MAaIIMHHOTO U
riryOOKOro
oOyueHus s
OTOOpaKeHUS
B3aMMO3aBHCHUMO
CcTeH B JaHHBIX.




nHpOpPMALIUH
KOMIIBIOTEPHBIX
CHCTEM M CeTel

UCCIIEOBAHMS C [EIBIO
HaXOXKJeHHs Hanboee
eJIeco00pa3HbIX
MIPaKTUYECKUX PELIECHUI
o 00ecTIeYeHHIO
3aIIUTHl HHPOPMAIUU




2. Oranbl GOpMUPOBAHMUS KOMIIETEHIUI U BUbI OLIEHOYHBIX CPEIACTB

ITtansl GOpMHUPOBAHUSI KOMIIETEeHIMIT

KO}I U HAUMCHOBAaHHE¢

Bun oneHouHoro cpeacrsa

Ne (TecTsl, 3a1aHUSL, KEHCHI, BOTIPOCH 1
(pa3neJibl AMCUMIJIMHbI) pe3yJIbTaToOB 00y4YeHust )
Paznen 1. OcHOBBI OP-2.1.1, OP-2.2.1 Ormpoc Ha 3aHATHAX, TTOATOTOBKA
HEHPOKOMIBIOTEPHBIX BHIYMCIICHHH. K J1a00paTOPHBIM 3aHSATHSIM,
OCHOBHBIE TIOJIO’KEHUST HEHPOCETEBhIX myOIMYHas 3aInTa

1. |Beruncnenuii. Beimonnenue nmabopaTopHOit paboThl Ne 1.
1a00PaTOPHOMA
pabotsl Ne 1 (ITocTpoenue
HEHPOCETEBOTO perpeccopa)

Pazgen 2. HelipoHHBIEC CETH BCTPEYIHOTO OP-2.1.1, OP-2.2.1 Ormpoc Ha 3aHATHIX, TTOATOTOBKA
pacnpoctpanenus. Hactpoiika OP-2.3.1, OP-2.2.2 K 1a00paTOPHBIM 3aHSATHUSM,
APXHUTEKTYPBI ¥ AITOPUTMBI HACTPOUKH nyOJIMYHAs 3a1uTa

2. HEUPOHHBIX CETEH BCTPEIHOTO nmabopaTopHOit paboThI Ne 2.
pacnpoctpaHenus. Beinonnenue
nabopatopHoi
pabotsr Ne 2 (OOy4enue
HelpoceTeBoro Kiaccuuxaropa)

Pazgen 3. AnropuTMBI ONTUMHU3AIIMN B OP-2.2.2, OP-2.2.3, Ormpoc Ha 3aHATHIX, TOATOTOBKA
00y4YeHUHU HEHPOCETEBBIX MOJICIICH. OP-2.24 K J1a00paTOPHBIM 3aHSATHSIM,

3 OnTuMH3aTOpEl 00YYEHHS HEHPOHHBIX myOMYHas 3aInTa
ceTeil. BeinonHeHue 1abopaTopHoi naboparopHoii paboTer Ne 3.
paboter Ne 3 (HccnenoBanue
APXUTEKTYPHl HEHPOHHOI CETH)

Pazgen 4. PexyppeHTHbIC HEHPOHHBIE OP-2.1.1, OP-2.2.1 Ornpoc Ha 3aHATUSIX, TOATOTOBKA
cetu. Heiliponnsie cetu ¢ oopataeivu  |OP-2.3.1, OP-2.2.2, OP-2.2.3 |k 1a00paTOPHBIM 3aHATHSIM,

4 |cBsa3siMu. Beinonsenue nabopaTtopHoii MyOJIIMYHAs 3a1uTa
pabotsr Ne 4 (Knactepuzarst TaHHBIX nmaboparopHoii paboTer Ne 4.
SOM)

Pazgen 5 Ceeprounsie HEHPOHHEIE OP-2.2.1, OP-2.3.1 Ormpoc Ha 3aHATHIX, TTOATOTOBKA
cet. CBepTOUYHBIE HEUPOHHBIE CETH U K 1a00paTOPHBIM 3aHATHSM,

5 |aBTosHKOEPHL. BhInoiHeHNEe myOMYHas 3aIIuTa
nabopatopHoii padoTsl Ne 5 nabopatopHoii padoTsl Ne 5.
(Knaccugukarop nzo0pakeHuil)

Paznen 6. O0yuenue 6e3 yunrens u OP-2.2.1, OP-2.2.2, OP-2.2.3 |Onpoc Ha 3aHATUAX, TOATOTOBKA
o0OydJeHue ¢ MOIKPETUICHUEM B K 1a00paTOPHBIM 3aHATHSM,
HelpoceTeBbIX Mojiensx. Heitponnbie nmyOIMYHas 3alura

6 |ceTH, oOyuJatomuecst 0€3 yUuTeIs 1 ¢ nabopatopHoii padoTsl Ne 6.
MoJIKperuieHneM. BeimonHeHne
nabopaTopHoit paboTsl Ne 6
(Buzyanu3zanus nporecca
(YHKIMOHUPOBAaHUSL HEUPOHHOH CeTH)

Pazgen 7. Buzyanuzanus u OP-2.2.1, OP-2.2.2, OP- |Omnpoc Ha 3aHATUSX, TOATOTOBKA
00BSICHUMOCTh HEHPOHHBIX CETEH. 2.2.3,0pP-2.24 K 1a00paTOPHBIM 3aHATHUSM,
Buzyanuzanus u 00bICHUMOCTD nyOJIM4HAas 3a1uTa

7 |ueitpoceTeBbiX Mojeei. BoimonHeHe nabopatopHoii paboTsl Ne 7.
nabopaTopHO# paboTs! Ne 7
(UccnemoBanne peKyppeHTHOU
HelpoceTH)

Pasnen 8. ITamMsATh HelipoceTeBBIX OP-2.2.1,OP-2.2.2, OP- |Ompoc Ha 3aHATHAX, IOATOTOBKA
Mojienieii. XpaHeHne accoluanuii u 2.2.3,0P-2.2.4 K JTa0OPATOPHBIM 3aHSATHSIM,
g |YIPaBJICHHE MAMSTHIO B HEHPOCETEBbIX nyOIIaHas 3aIuTa

MoensX. Beimonaenne mabopaTtopHoit
pabotsl Ne 8 (I'eHepanys My3bIKaIbHBIX
KOMIIO3UIIMHA C TOMOIIBIO

nabopatopHoii paboTsl Ne 8.




. Bux orieHOYHOTO cpencTBa
Iranbl GOPMHUPOBAHHSA KOMIIETCHIUH Koa n HaumenoBanue N
Ne (TecTsl, 3a1aHusL, KSHChI, BOTIPOCHI I
(pa3neJibl AU CUMIJIMHBI) pe3yJIbTaToOB 00y4YeHust )

PEKYPPEHTHBIX MOJICNIECH).
[IpomexyTrounas arrecrarms (1o OP-2.3.1 [TyOnuuHOE TIpeICTaBICHUE U
pe3yabTaTaM BBIIOJIHEHUS 3alllATa Pe3yJbTaTOB

9 |maboparopubix pador (min 70%) u OP-2.2.2 WHAWBHIyaJIFHOTO ITPOEKTA.
Mpe3eHTalul UHANBUIYIBHOTO
MpoeKTa -2-3 MHUH/4ed1.)

3. TunoBble KOHTPOJIbHBIC 3aJaHUs HJIH HHbBIC MaTepuaJibl, HCOﬁXOIlI/IMbIe AJIA
OICHKH OﬁpaSOBaTeJILHLIX pe3y/ibTaToB oﬁyqe}mﬂ

3.1. TunoBble 3ajaHus A NPOBENEHUS TEKYIIET0 KOHTPOJS YCHEBAEMOCTU IO AMCLHUILIMHE
«HeunpoHHbIE CceTH».

1.IlocTpoeHue HelpoceTEBOr0 perpeccopa

Hanmcares mporpammy Ha Python, koTtopas oOyuaer HeiipoceTeBoil perpeccop, ¢ HOMOIIBIO
oubmuorek scikit-learn u keras (ommumonansHo PyTorch). B kauectBe BBIOOpOK BO3bMHTE
BapHaHTHI HIKE.

BbiOpars mpu3HAKH, UCHOJIB3YIOUIMECS MPH OOYYEHUH, W, €CIIM HEOOXOIUMO, BBIMOJHUTH HX
npenodpaboTky. Pa3genuTs BHIOOpKY Ha OOydaIIyl0 M TECTOBYH. B pabore HEoOX0IuMo
UCCIIEIOBATh Pa0OTy apXUTEKTYpP M aJTOPUTMOB OOYYCHUS C Pa3HBIMH 3HAUCHHUSIMH ITapaMETPOB
CTPYKTYpHI B 00y4eHHUs (THIIepIIapaMeTPOB) CETEH 1 BEIOpATh HAMITYUIINE 3HAUYCHUS TIOCIICTHUX.
Hamwucate kopoTkuii oT4eT Mo paboTe, BKIOYHMB B HEro IPOrpaMMy C KOMMEHTapHSIMH,
3HAYCHHS KayecTBa Mojelieid. BeiOparh Jydiryto MOeb.

Jlyis cBOero BapuaHTa perpeccopa HeoOX0AMMO MTOCMOTPETh MOCIIEIHIOI TUPPY
HOMEpa CBOCH 3a4eTHOW KHIDKKH (WJIA CTYJCHYECKOTO OMIeTa) U BBITIOJHUTH CIICTYIOIINE
KOPPEKTUPOBKHU:

* ecnu iocnenssst mudpa 0 umum S: natacet — JlecHbie moXKapsl
(https://archive.ics.uci.edu/ml/datasets/Forest+Fires), mpeackaspiBaeMmoe 3HaU€HUE — MIOMIAIb
noxkapa (Area);

* ecu nocnenHss nudpa 1 wm 6: natacer — Kayectso BuHa
(https://archive.ics.uci.edu/ml/datasets/Wine+Quality) mpeackaspiBaeMoe 3Ha4€HHE — KaueCTBO
(Quality), oy matacera ¢ KpacHbIM BUHOM, winequality-red.csv;

* ecnu niocnenssis mudpa 2 unu 7: naracet — KauecTBo BuHa
(https://archive.ics.uci.edu/ml/datasets/ Wine+Quality) mpeacka3biBaeMoe 3HaUYE€HHE — Ka4eCTBO
(Quality), nyis natacera ¢ 6enbiM BUHOM, winequality-white.csv;

* ecnu mocnenHssa nudpa 3 win §: natacet — ApeHa BeIOCHIIEI0B
(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), mpencka3siBacmoe 3HaYCHUE —
KOJIMUECTBO apeH]I BEJIOCUTIESIOB B CYTKH (Area), matacet day.csv;

* ecnu iocnenssis mudpa 4 unu 9: naracet — ApeHia BeIOCUTIE0B
(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), mpencka3piBaeMoe 3HaUCHUE —
KOJTMYECTBO apeH/| BeJIoCcHIeoB B uac (Area), qatacet hour.csv;

2. O0y4eHme HellpoceTeBOIro Kiaaccupukaropa

Hanwucare nporpammy Ha Python, koTopast 06y4aet HelipoceTeBoi Kiaccu(puKaTop, ¢ MOMOIIbIO
o6ubmuorek scikit-learn u keras (ommuonansHo PyTorch). B kauectBe BBIOOpOK BO3bMHTE
BapHUaHTHI HIDKE.

BbiOpats mpHU3HAKH, WUCTONB3YIOUIHECS MPH OOYYEHWH, W, €CIU HEOOXOIUMO, BBHIOIHUTH HX
npenobpabotky. Pazgenuts BbIOOpKY Ha OOydarolmlyl0 M TECTOBYH. B pabore HeoOXoIumo




UCCIIEIOBATh PadOTy apXUTEKTYp U aNTOPUTMOB OOYUYCHHSI C Pa3HBIMU 3HAUCHUSMH [apaMeTPOB
CTPYKTYPHI B 00yueHus (TUneprapaMeTpoB) CeTeil M BRIOpATh HAWTYUIIINE 3HAYEHUS TTOCIICTHHX.
Hamucate kopoTkuii oTueT 1o paboTe, BKIOYMB B HEro MPOrpaMMy C KOMMEHTApHUSIMU,
3HAYCHMsI KauecTBa Mojieliei. BeIOpaTh mydinyro MOIeb.

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

J1yist 5TOr0 HEOOXOIMMO IMMOCMOTPETH MOCIETHIOK U(PY HOMEpPa CBOCH 3a4eTHOM
KHIMDKKH (WUJIH CTYICHUYECKOTO OMJIeTa) M BBIMOJHUTD CIIEIYIONINE KOPPEKTUPOBKU:

Mertka knacca — Cover Type. Tak kak He0OX0IUMO cO37aTh OMHAPHBIE
KJ1IacCU(PUKAaTOPHI, @ BOBMOKHBIX KJIACCOB — 7, TO CHavaja HE0OX0IMMO U3MEHHUTh 3HaUEHUE
metku Cover Type.

st 5TOr0 HEOOXOUMO MOCMOTPETH TOCIIEIHIO ITUGPY HOMEPa CBOCH 3a4ETHOM
KHIDKKH (WJIA CTYJICHYECKOTO OMJIeTa) U BBITIOJHUTH CIEAYIONINE KOPPEKTHPOBKH: €CITH
nocienusst mudpa 0 uaum 5: metky 0 3aMeHHTh Ha Kiacc A, MeTku 1, 2, 3, 4 3aMeHUTH Ha KJ1acc
B;

ecnu nocneuss uudpa 1 umm 6: Mmetky 1 3ameHuTH Ha Kiacc A, metku 0, 2, 3, 4
3aMCHHUTH Ha Kiracc B;

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

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

ecnu nocneass uudpa 4 unm 9: Mmetky 4 3aMmeHUTH Ha Kiiacc A, metku 0, 1, 2, 3
3aMEHUTH Ha Kjacc B.

3.UcciienoBanne apXuTeKTypbl HePOHHOI ceTH

Jliis BeINONIHEHMST pabOThl HEOOXOAUMO B35ITh HEHPOHHYIO CETh, IMOJIYUYEHHYIO Ha MPEblIyLIeM
3a/laHui. BBINOJHUTH NOBTOPHOE OOYyYEHHE IMOJIYYEHHOW apXUTEKTYpbl WM BHM3YyaJIU3UpOBATH
IOBEPXHOCTh (PYHKIIMM TOTeph B TPOCTPAHCTBE JABYX BBIOPAaHHBIX BECOB, a TaKXe
MOCJIEZIOBATEbHOCTh M3MEHEHHUs O3TUX BECOBBIX KO3(DPUIMEHTOB Ha KaxJA0H UTepaluu
oOyueHus. IlodyduTh Ba)kKHOCTH BECOB C IMOMOILBIO HCCIEIOBaHUS YYBCTBHTEIBHOCTH CETH.
HccnenoBarh BO3MOXHOCTH IO PEAYKIIUU CETH € YYETOM IOJIy4€HHOM BaKHOCTH.

Hanucath kopoTkuii oT4eT 1o paboTe, BKIIOUYUB B HETO IPOrpaMMy C KOMMEHTAPHSIMU, PUCYHKH
HaCTPOWKHU MOJIENIN ¥ 3HAYEHUS METPUK IOJHON U PEAyLIUPOBAHHBIX APXUTEKTYP.

4. Knacrepusanus 1anabix SOM

B kauecTBe 00y4arImuUX JaHHBIX PEKOMEHAYETCS B3STh HAOOP U3 J1a0OpaTopHO paboThI
2. Hanucarp nporpammy Ha si3blke Python, BbImonHsroNIyto 3aiady KiacTepu3alii JaHHBIX C
MCIIONB30BaHUEM CaMOOPTaHU3YIOMIUXCS apxXxuTekTyp SOM, Tpebyercs mogo0pars apXUTEKTypy
CeTH (BBIMOJIHUTH PETYISALUIO pa3MEPOB JIByMEPHOW U TPEXMEPHOM CETH, a TaKXKe MPOU3BECTU
uccienoBanne QyHKIUNA OMU30CTH U UX MApaMeTPOB), MPUBECTU METPHUKU Ka4ecTBa MOJAEIH U
BH3YQJIN3UPOBATh Mporiecc 00ydeHust Mojiesin. Pe3ynbraTsl paboThl PUBECTH B OTUETE.

5. Knaccugukarop usodpakeHui

Hamucars mnporpammy Ha Python, koropas oOy4daer OuHapHBI Kiaccupukarop
1300paXeHUI Ha OCHOBE CBEPTOYHBIX HEMPOHHBIX CETEH.

JU1st 5TOr0 HYXHO TOATOTOBUTH JIBE MANKH ¢ U300pAKEHUAMH, NPUHAJICKAITUMH TBYM
KjaccaM (M300pa)kKeHUSI MOXKHO 3arpy3uth u3 cetu Htepner). Pasmenuts BbIOOpKY Ha
00yuaroIIyto U TECTOBYIO.

[TocTpouTh HAOOpP CBEPTOUHBIX HEHPOHHBIX CETEH, OTIIMYAIOIIMXCS] KOJIUYECTBOM CIIOEB,
Yyepe0OBaHUEM CJIOEB, HAJMYMEM IPOPEKUBAHUA U OOyYUTh MX Ha IOJATOTOBIEHHOM Halbope
M300pakKeHUH.

BeiOpare ceTh, MO3BOJIAIOUIYIO KJIACCU(UIMPOBATH M300paXKEHUS C JAOCTAaTOYHBIM



KaueCTBOM, U He 00J1aJar0I1yI0 U30BITOYHOCTBIO.
Hanucath kopoTkuii oT4eT no paboTe, BKIIOYMB B HETO IPOrpaMMy ¢ KOMMEHTapUAMU, IpaduKku
HACTPOMKN MOJIEIH U 3HAYEHUS] METPUK MOJIENIEH (TOUHOCTD, ITOJIHOTA).

6. Buzyanuszanus npouecca GyHKIMOHMPOBAHMS HelPOHHOI ceTH

J{71s1 BBIMOJTHEHMS 3a/1aHUS B3ATh HEHPOHHYIO CETh, MOJYYCHHYIO HA MPEIBIAYIIEM 3aIaHUH.

1. BoIMOTHUTE BU3yalU3aIMIO aKTUBALUNA CBEPTOUYHBIX CJIOEB (MPOMEKYTOUHBIX aKTHUBAIIUN) IS
HECKOJBKMX 00OBbEKTOB Pa3HBIX KJIACCOB.

2. OCyIIeCTBUTh BU3YAIH3AIHIO (PHIBTPOB CBEPTOYHBIX CIIOCB CETH.

3. IlpousBecTy BU3yaIM3alIMIO TEIUIOBBIX KapT aKTUBAIMU KJIACCOB ¢ MoMoIIbi0 MeToga CAM.
Hamucate KOpoTKH OTYET MO paboTe, BKIIOYMB B HETO NPOrpaMMy C KOMMEHTApPUSMHU H
pe3yJbTaThl BU3YaAJU3aAIIUH.

7. UccaenoBanmne peKyppeHTHOH HelipoceTH (IIPOTrHO3 TeMIIepaTypbl)

HanucaTs nporpammy Ha Python, koTopast 00y4aeT perpecCHOHHBIC MOJICTH,
MPeJICKa3bIBAIOIINE TEMIIEPATypy Ha 3aBTPAIIHUINA JCHb B OJHOM U3 TOPOJOB U MOCTPOCHHBIX Ha
HaOOpe JaHHBIX C IOMOIIBIO TPEX AITOPUTMOB: IIPOCTasi PEKyppeHTHas HeilpoHHas cetb, LSTM
(umu GRU), u crexk LSTM (unu crek GRU).

BriOpaTh npu3Haku, UCTIONB3YIOLIUECS TTPU OOYUYCHHH, U, €CITM HEOOXOIMMO, BBITIOTHUTD UX
npenodpabotky. Pa3nenuTs BRIOOpKY Ha 00YYAIOIIYIO U TECTOBYIO.

B pabote He0OX01uMO UCCIIeI0OBaTh pabOTy HEMPOHHBIX CETEH, TOCMOTPETh BO3MOKHOCTH
HACTPOMKHU CETH C MPOPEKUBAHUEM, ONPEACTUTH KOTUYECTBO JAHEH 0 MPOrHO3HOTO AHS, JUIS
KOTOPBIX JIOCTUTACTCS] HAUBBICIIAsI TOYHOCTH MPOTHO3UPOBAHHUS

Hanucatp kopoTkuii oT4eT o paboTe, BKIIOUKB B HETO MPOrpaMMy ¢ KOMMEHTapUsIMHU, TpaduKu
HACTPOMKM MOJICIIM U 3HAYCHHS METPUK Mojiesiel (Ko (OUIIMEHT IeTepMUHAIINH, CPETHIOKO
KBaJIPATHUHYIO U CPEIHIOI0 aOCONIOTHYIO OIIUOKH).

BriOpaTh HamTy4IIIyt0 MOJIEbh U3 MOJYYEHHBIX PETPECCOPOB.

Jlnst cBOEro BapuaHTa HEOOXOJMMO MTOCMOTPETh MOCIEAHIO0 U Py HOMepa CBOeH 3a4eTHON
KHWKKU (WM CTYJI€HUYECKOro OmiieTa) v BbIOpaTh CBOM HaOOp JAHHBIX:

* ecnu mocnenHss nudpa 0 wium 5: natacetr — Beibopka nmoroga Coun (2010-2019 rogasr);

* eciu nocnenHsaa uugpa 1 wim 6: natacer —Beibopka noroga Xadaposck (2010-2019 roasr);

* ecnu mocnenHss nudpa 2 win 7: natacet — Beibopka noroga Kanununrpazg (2010-2019 roasr);
* eciu nocnenHsaa uugpa 3 win 8: natacetr — Beibopka noroga Axyrck (2010-2019 roasr);

* ecnu nocnenHss nudpa 4 wim 9: natacer — Beibopka nmoroga Boarorpaza (2010-2019 rozsi);

8. I'enepanus My3bIKaJbHBIX KOMIIO3HIMI ¢ TOMOIIBI0 PEKYPPEHTHBIX MoO/eJIeil

IToaroroBuTh HAOOP BPEMEHHBIX MOCIEAOBATEIBHOCTEW HOT He MeHee 20 My3bIKaJIbHBIX
KOMIIO3UIIMK OIHOTO CTWis (HampasiieHus, aBTopa). OOyunTh HaOOp PEKyppPEeHTHBIX MOjeen
JUISL UCCIIENIOBAHUSL ATUX BPEMEHHBIX IOCIEN0BAaTEIbHOCTEN M HAIMCaThb TE€HEPATOP MEJIOANH,
MO3BOJISAIOIIUI CO3/1aBaTh MEJIOAMIO, ITOXOXKYIO Ha UCCIIETyeMBbIE.

Hanwucare kopoTkuii oT4eT 10 paboTe, BKIIFOYUB B HETO MPOrpaMMy ¢ KOMMEHTApUsIMH,
rpaduku HACTPOUKH MOJeNiel 1 3HAaUeHUs METPUK MOJeleH.

TeMbl HHAMBUAYAJIbLHBIX IPOEKTOB:

Jlns ykperuieHusi M3yd4eHHOro MaTrepHaia MpelycCMOTPEHO BBIMOJIHEHNE UHIUBUYaTbHOTO
IpOEKTa B paMKax YacoOB CaMOCTOSTEIbHOM paboThl. IIpoeKT MOKeT OBITh BBIIOJHEH Kak
WHAMBUAYAJIbHO, TaK U B MHUHHU-Tpymme (2-3 yeln.), IpuU YCIOBUH, YTO 00bEM pabOThl TaKxke
Oyznet yBenuueH. B koHIle ceMecTpa Mo KaxI0My NMPOEKTY MPEICTABISAETCS MUHU-TIPE3EHTALINS O
pesyabpTarax paboThI.

Temarnka MHIMBUAYaAJTIBHOTO poeKTa cBsizaHa ¢ TeMoid BKP marucrpanta. Llens paboTsl —
WCITOJIb30BAaHUE METOJIOB TNIYOMHHOTO OOY4YCHHS B CBOSH HAydHOU padore.



TeMbI OIPOCOB HA 3aHATHAX:

CBsi3aHBI C MarcpuajioM MHNpCAbIAYIINX HGKHHﬁ, a TaKXXC JIMYHBIM OIIBITOM CTYACHTOB.
CryneHTbl MOTryT mpeularaTb BapUaHThl PEUICHWM IOCTaBICHHOW IpenojaBareeM 3aJadd, a
TAKXK€ HHCTPYMEHTBI PELICHHUS.

ITpumepr! BOIPOCOB:

1.Kakas HeifpoceTeBast MOZEIb U3 IEPEUUCICHHBIX B JIyUlleld CTENEHU MOAXOIUT IS
IIPOrHO3MPOBAHUS BPEMEHHBIX IIOCIIEA0BATENbHOCTEN?

a) Single-Layer Perceptron b) CNN

c) LSTM d) Multi-layer Perceptron

2. Kak Ha3pIBaeTCsi HECKOJbKO NPHUMEPOB M3 OOy4arouieil BBIOOPKH, HCHOJB3YIOUIUXCS IS
OJIHOMOMEHTHOT'0O pacyeTa I'paJeHTa U BECOB CETU?

3. Hoquy MOJCIIN Ha CBCPTOYHBIX HeﬁpOHHbIX CCTAX IMOKA3bIBAOT HAWTYYIINE ITOKA3aTCIJIN 110
KJ'IaCCI/I(bI/IKaI_[I/II/I 00BEKTOB Ha I/I306pa)KeHI/I$[X 10 CPAaBHCHUIO C IPYIr'UMHU MO,Z[GJ'IHMI/I?

a)OHHU B BBICOKOI CTETIEHN ONTUMU3UPOBaAHbI | b)OHM  00najgaroT  MHUPOKUM  HabOpoMm

I 00pabOTKU BEKTOPOB C YHCJIOBBIMH, a HE | HHCTPYMECHTOB npeoOpa3oBaHus
KaTeropruaIbHBIMU TPU3HAKAMH NPU3HAKOBOTO  IMPOCTPAHCTBA,  KOTOPHIC
MOJKET BapbHPOBATh Pa3pabOTUHK B MOJCIIH

¢)OHH YYHTHIBAIOT KOppersinuio CMEXKHBIX | d)OHH HMCHONB3YIOT CYIIECTBEHHO OoJiblee
KOMIIOHEHT BEKTOpa YUCJIO HACTPaMBaeMbIX IapaMETPOB, IO
CPaBHEHMIO C IPYTHUMH MOJAEISIMU

3.2. Tunosble 3aJaHus A NPOBEICHUS IPOMEXKYTOUHOM arTeCTAllMK IO AMCLHIIINHE
«HenpoHHBIE CETH»
CryneHT BBINIOJHSAET MPE3eHTAINI0, a TaKkKe AEMOHCTPUPYET IpOorpaMMHBIN Koa. Borpock! no
pe3yJibTaTaM MOTYT 33J1aBaTh BCE CTYAECHTBI IPYIIIIBI, HE TOJIBKO IIPEIO1aBaTENb.

4. MeToanueckue MaTepHuaJbl, onpeaensonue npouenypbl OlleHUBAHUS
00pa3oBaTe/IbHBIX Pe3yJIbTATOB 00y4eHHus

4.1. Metonuueckue Marepuanbl IS OLEHKH TEKYIIEro KOHTPOJIsS YCHEBaeMOCTH IO
JMCIUILIIHHE.

JIJ1s1 OLIEHKY TEKYIIEeH YCIIEBAaEMOCTH HUCIIONB3YETCsl PEUTHHIOBAsI CUCTEMA OLICHUBAHUS
Tabnmuia — basuibHble OLIEHKH /7S 2JIEMEHTOB KOHTPOJIS

o MakcuMaibHBIN OrueHuBaemas
OneMeHThl yueOHOit
OaJu1 ¢ Hauasa KOMITETEHIIUS
NEeATEILHOCTU
ceMecTtpa
ITonroroBka K 15*4=60 HMOIIK-1.1; UOIIK-2.3;

NOIIK-3.2; NOIIK-3.3;

J'Ia60paTOpHBIM 3aHATUAM
UIIK-2.2; UT1K-2.3

U 3al{Ta 0TYeTa M0
naboparopHoii paboTte

3ammTa HHANBUIYaTbHBIX 40 HOIIK-1.1; UOIIK-2.3;
MIPOEKTOB HOIIK-3.2; UOIIK-3.3;

UIIK-2.2; UT1K-2.3




4.2. MeTtoauueckrue MaTepralibl sl TPOBEACHUS MPOMEXYTOUHON aTTECTAIMHU 110 JUCHUILIMHE.

OneHka 3a HK3aMEH BBICTABISETCS HA OCHOBE BBINOJIHEHHBIX JAOOPAaTOPHBIX paboT
MNpEACTaBJIICHUA W 3alllUThl UHAWBUAYAJIbHOT'O ITPOCKTA. HpI/IMeHSIeTCSI peﬁTI/IHFOBaH CucreMa ajis
OLIEHKH TEKYIIell ycrieBaeMOCTU 00y4arOLIXCs.

Tabnuna — baybHBIE OLIGHKU )1 3JIEMEHTOB KOHTPOJIS

o MaxkcuMaiibHBIN OueHnBaeMas
OneMeHTHl y4eOHOH
0aJu1 ¢ Hayaia KOMITETEHIIAS
JIEATENLHOCTH
cemecTpa
ITonroroska x 15*4=60 HMOIIK-1.1; KOIIK-2.3;
71a00PATOPHBIM 3aHITHIM MOIIK-3.2; NOTIK-3.3;

HIIK-2.2; UTIK-2.3
M 3allUTa OT4YeTa I10

nabopaTopHOU paboTte

3ammuTa HHAUBUIYaTbHBIX 40 HNOTIK-1.1; NOIIK-2.3;
IIPOEKTOB HOIIK-3.2; NOIIK-3.3;
UIIK-2.2; UI1K-2.3

9K3aMCH

Ilepecuer 62/110B B OLIEHKH NPOMEKYTOYHOH YCIIEeBAEMOCTH

basutel Ha 1aTy KOHTPOJIBHON TOYKH Onenka
> 90% OT MaKCUMaJIbHOW CYMMBbI OaJlJIOB 5 (3auTeHo)
Ot 70% 1o 89% oT MaKCUMaJIbHON CyMMBbI OaJIIOB 4 (3a4TeHO)
Ot 60% 10 69% oT MaKCUMaJIbHON CyMMBbI OaJIJIOB 3 (3aureHo)
< 60% OT MakcHUMaJIbHOW CyMMBI 0aIOB 2 (He 3aYTEHO)




