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Ounenounble cpeacrBa (OC) sBIAIOTCS 3JIEMEHTOM OLICHMBAHUS CHOPMUPOBAHHOCTH KOMIETEHLMH y oOydyaromuxcs B LI€JIOM WM Ha

OTIpeIeIEHHOM dTare ee GOpMUPOBAHHUSL.

OC pazpabaTbIBaloTCsl B COOTBETCTBUU ¢ paboueit mporpammoit (PII).

1. KomnereHuuu u pe3y/bTaThbl 00yueHusi, GopMmupyembie B pe3yJibTaTe 0CBOEHUS JUCHUILTUHBI

Koa m HauMeHoOBaHMe
pe3yabTaToB

KpuTepun oneHuBaHusd pe3y1bTATOB 00yUeHH

HNupukarop 00y4eHus (II1aHUPYEMBIS
Komnerenuus
KOMITCTCHIIHH pe3yIbTaThl 00y YCHHS, Xoporo Y10BIETBOPUTEIBHO HeynosnerBopurens
Otnu4HO (324TEHO)
XapaKTCPpU3YIOMINE STaIIbI (3a4TeHO) (3a4TeHO) HO (HE3a4YTEHO)
($hopMupOBaHUS KOMIIETEHIIUN)
YK-1. Cnocoben | MYK-1.1. BeisiBusier Op-1.1.1 OcHoBaTenbHO Xopomro Crnabo He 3naer ocHoB
OCYIIECTBIIAT npobiemuyro cutyaumio, | Oyuaroumiics by net: pazbupaercs B OpPHUEHTHUPYETCA B OpHUEHTHpYETCA B COBpPEMEHHBIX
KpI/ITI/I‘{eCKI/Iﬁ Ha OCHOBE CUCTEMHOTI'O - 3HaTh npoucayphbl BhIsIBJICHHUA, OCHOBAaX OCHOBAaX OCHOBAaX TeXHOHOFHﬁ
aHaJIu3 noaxoga oCyumecCTBIIsCT (I)OpMI/III)OBaHI/ISI H corjiacoBaHuA COBpeMeHHBIX COBpeMCHHBIX COBpeMCHHBIX FJ'IY6I/IHHOFO
pOoOJIEMHBIX e€ MHOTO(aKTOPHBIN TpeOOoBaHUIA K pe3ybTaTamMm . . . 6
8 TEXHOJIOTUH TEXHOJIOTUH TEXHOJIOTUH 00yueHus aHaIM3a
CUTyalluu Ha aHaJIn3 1 JUaTrHOCTHUKY . AHAaJITUTHYCCKHUX pa60T C 6 6 6 6 6
OCHOBE NYK-1.2. OcymiecTBiaser | mMpUMEHEHHEM TEXHOJIOTHI [ITyOHHHOTO OOYICHI | TTyOMHHOTO OOYHCHI | Ty OMHHOTO pasHOPOAHBIX
CHCTEMHOTO HOHCK, 0T6Op H HelpOHHBIX ceTeil aHaJn3a Pa3HOPOHBIX | aHATU3a PA3HOPOJHBIX | 00yYEHUS aHAN3a JIaHHBIX
o/IX0J1a, CHCTEMA TH3A [TUIO JIaHHBIX (TaOJMYHBIC, | JaHHBIX (TAaOJWYHBIE, | Pa3HOPOIHBIX (TaGnuuHEIE,
BBIPa6aTHIBATH uHOpMA UK AT OP-1.2.1 N300paKeHHS, M300pakeHMS, JIaHHBIX (TaOJIMYHEIC, | N300paXKeHNU,
CTpaTETHIO oTpeeTeHUs O6yuaroruiics Gy aer: CUTHAJIbI, CUTHAJIbI, M300paxeHusl, CUTHAJIBI,
JeicTBuil AJbTCPHATUBHBIX - 3HaTh NPHUHLUIIEI 11714 HAPOBA HIA HOCJIGI[OBaTeJILHOCTI/I) HOCJICI[OBaTeJIBHOCTI/I) CUTHAJIFBI, IIOCJIEJOBATEIHLHOC
BapHaHTOB U OpraHu3aly aHaJIATHICCKUX JJIS1 IOCTPOCHUS JJI HOCTPOCHUA MOCIIeIOBATEIbHOCTH | TH) IJISI
CTpaTeF’fquK"’% _ | paborcucronssosanmem NpeIUKTUBHBIX PEIUKTUBHBIX ) LIS TOCTPOCHUS MOCTPOCHHUS
IIICHUHU B IT MHOU TEXH! TUHU HCUPOHHBIX TCU 1% o
petue PODJICMHO CXHOTO enpo cere MoJeJel, MOATOTOBKH | MOJI€JIEH, MOTOTOBKU | MpEeIUKTUBHBIX MPEAUKTUBHBIX
CUTyaluu. o o
H3HEC-aHaJMTHKHI HU3HEC-aHaJIMTUKU M T M 7|
MYK-13. Tpexnaraern | OP-1.3.1 Ou3HEeC-aHaI , Ou3HeC-aHa , ojeeH, ; onenei,
060CHOBBIBACT OBy aOMHICS CMOKET: peueHus 3anay peuieHus 3a1a4 MOATOTOBKYU OM3HEC- | MOJATOTOBKHU
CTpATer IO AeHCTBHIT ¢ - [IoAroTa BIHBATH X3 HHEIE LA MpPEACTABJICHUS U NpEeACTaBIICHUS U AHAJTUTUKY, PEIIeHus | Ou3Hec-
YHETOM OrpaHUueHHi, NPOBeIeHHS 2 HATUTHYECKUX 00pabOTKH JJaHHBIX. 00pabOTKHU JIaHHBIX. 3a7a4 MPEICTaBICHUS | aHATUTHKH,
PHCKOB U BO3MOYKHEIX paboT 10 UCCIe[0BA HHIO Ha Beicokom ypoBae | CriocoOeH ¢ 1 00paboTku peuieHus 3a1aq
MOCIIEACTBHIA. OOJIBIIKMX Ja HHBIX METONa MU pelaeT NpakKTUIeCKUE | He3HAUUTEIbHBIMU JaHHbIX. C MpEeACTaBICHUS U
HEHPOHHBIX CeTei 3a/1auu 3aTpyAHEHUSIMU CYILLECTBEHHBIMU 00paboTku
IIPOEKTUPOBAHUSA peuaTh NpakTUYECKUE | 3aTPyAHEHUSIMA nanHbix. He ymeer




[IK-4. Cniocoben
YIIPaBIATh

MOy YCHUEM,
XpaHEHHEM,
nepenayven,
00paboTkoit
0OJBIINX

UIIK-4.1. OcymiectBiuser
MOHHUTOPHUHT M OIICHKY
MIPOU3BOIUTEITHFHOCTH
00paboTku OOTBIINX

Ja HHEIX.

WIIK-4.2. Ucnonbe3yeT
METOIBI U HHCTPYMEHTHI
HOJTy9CHHUS, XPaHEHNUS,
nepenadn, 0opadboTku
OOJIBIINX 1a HHBIX

WUIIK-4.3.
PazpabaTbiBaeT
IpeI0KEHHUS 110
MOBBILICHUIO
HPOU3BOANUTEIBHOCTH
00paboTku 00TBIINX
JIaHHBIX

OP-4.1.1

OOyuarouuiicss CMOXKET:

- IPOBOJINUTH A HATUTHIECKOE
HCCIIeJIOBaHNE U pa3pabaTeIBaTh
MPUIOXKEHUS C MPUMEHEHHUEM
TEXHOJIOTHH HEMPOHHBIX CETEH B
COOTBETCTBHH C TPeOOBA HUSIMU
3aKa34MKa

OP-4.2.1: Obyuaromuiicst cymeeT
IIPOBOANTE AHAJUTHIECKOE
HCCIIeJOBaHNUE U pa3pabaTeIBaTh
IPUIOKEHHS C IPUMECHEHHEM
TEXHOJIOTUM HEIPOHHBIX CETEH B
COOTBETCTBHHU C TPeOOBAa HUSIMU
3aKa34MKa

OP-4.3.1: O0yu4aromuics
OBJIaJIe€T METOJa MU pa3paboTKu
IPEeII0KEHUH M0 MOBBIILCHUIO
MIPOU3BOIUTEIBHOCTH 00paboTKU
OOJIBIINX J1a HHBIX.

TIPUIIOKEHUH,
UCTIOJIB3Y IOLIUX
ryOMHHOE 00ydyeHue
C TOMOTIBIO
COBPEMEHHBIX
POrpaMMHBIX
WHCTPYMEHTOB (SI3BbIKU
IpOrpaMMHUpPOBAHUS,
O6ubamoTexu u
(hpeliMBOpKH),
UCTIOJIb30BaHMUS
TEXHOJIOTUM
MaIIMHHOTO U
ri1yOoKoro 00y4eHus
JUTISL OTOOpaXKeHUS
B3aMM03aBHCHMOCTEH
B JIaHHBIX.

3a/1auu
MPOEKTUPOBAHUS
MIPUIIOKEHUH,
MCTIOJIB3YIOIINX
rIyOMHHOE 00ydeHue
C MTOMOIIBIO
COBPEMEHHBIX
MPOrPaMMHBIX
WHCTPYMEHTOB (SI3bIKU
POTPaMMHUPOBAHUS,
OMOITUOTEKH U
(bperiMBOpPKH),
UCTIOJIb30BaHUs
TEXHOJIOTUI
MaIIuHHOTO H
rI1y00KOT0 00ydeHUs
JIT1s1 OTOOpaskeHust
B3aMM03aBHCHUMOCTeH
B JIaHHBIX.

pemraet
MPaKTHYECKUe
3aa4u
MIPOEKTHPOBAHUS
MIPUJIOKEHUH,
MCTIOJIB3Y IOIIMX
ryOuHHOE 00yUeHne
C ITOMOIIBIO
COBPEMEHHBIX
MPOTPAMMHBIX
WHCTPYMEHTOB
(SI3BIKH
IPOrpPaMMHUPOBAHUS,
OMOIHOTEKU U
bpeitMmBOpKH),
MCTIOJIb30BaHHUS
TEXHOJIOTUI
MaIlIMHHOTO U
ry00KOTO 00YydeHUs
IS OTOOPasKeHUs
B3aMMO3aBHUCHMOCTEN
B JaHHBIX.

UCII0JIB30BaTh MPHU
petieHnn

MPaKTHY ECKHX
3a1a4
COBpPEMECHHBIC
porpaMMHbBIC
WHCTPYMEHTBI
(s13BIKK
MIPOTPaMMHUPOBAHU
51, ONOJTMOTEKH U
(bpeitMBOpKH)
IPUMEHATH
TEXHOJIOTHH
MAIIIMHHOTO U
ri1y00KOTo
00yYeHHUs JJIs
OTOOpaKCHHS
B3aMM03aBHCHMOC
Teil B TaHHBIX.




2. Dranbl GopMHUPOBAHUS KOMIIETEHIIHI U BUIAbI OLIECHOYHBIX CPeICTB

ST1ansl GOPpMUPOBAHHUS KOMITETEHITH I
(pa3neJibl TUCHHUIINHBI)

Konx u HanMeHOBaHHe
pe3yJabTaToB 00y4YeHus

Bun onenounoro cpeacTsa
(TecTsl, 3a JaHUS, KEHCHI, BOIIPOCHI U IP.)

Pasnen 1. OcHOBEBI
HEHPOKOMIIbIOTEPHBIX BEIYHCIICHUI.
OCHOBHBIC TIOJIOKECHHUS HEHPOCETEBBIX

OP-1.1.1,0p-1.2.1

Omnpoc Ha 3aHATHSX, TIOJTOTOBKA K
1a00paTOpHBIM 3aHITHIM,
My OJIMYHAS 321 UTa T1a00PaTOPHO I

1. |Bbrunciennii. Beimonnenue paboThr Ne 1.
naboparopHoOit
pa6otst Ne 1 (IToctpoenue
HEHPOCETeBOro perpeccopa)
Pazgen 2. Hetiponnsle cetu Bctpeunoro| OP-1.1.1,0P-1.2.1, OP- |Omnpoc Ha 3aHATHSX, IOATOTOBKA K
pacmpocrpanenus. Hacrpoiika 1.3.1,0P-4.11 71a00paTOPHBIM 3aHATHAM,
apXUTEKTYPHI U aJITOPUTMbI HACTPOIKH myOnu4Has 3anura 1a60 paTopHO I
2 HEWPOHHBIX CETEH BCTPEYHOTO paboTs Ne 2.
" |pactpocrpanenus. BeimonHenue
naboparopHOM
pabotel Ne 2 (OOyueHue
HeWpoceTeBoro KiaccudukaTopa)
Paznen 3. Anroputmel ontummzarv B | OP-4.1.1, OP-4.2.1, OP- |Onpoc Ha 3aHATHSIX, TOATOTOBKA K
00y4YCHHIH HEUPOCETEBBIX MOJICIICH. 431 71a00paTOPHBIM 3aHATHAM,
3 OnTuMu3aTOpsl 00yICHHS HEHPOHHBIX my OnmaHas 3aniura 1a00 paTOpHO I
ceTeil. BrimmoHeHne 1a00paTtopHOit paboTer Ne 3,
pa6oTter Ne 3 (Mccnenopanue
APXUTCKTYPbl HEHPOHHOM CETH)
Paznen 4. Pexyppentabie Heliponabie | OP-1.1.1,0P-1.2.1, OP- |Omnpoc Ha 3aHATHSIX, TOATOTOBKA K
ceru. Heiiponnsie cetu ¢ oopatasiMu | 1.3.1, OP-4.1.1,0P-4.2.1 | naboparopHbIM 3aHATHIM,
4 | cs3simu. BeimosHeHMe 1a00paTopHOi My OJTMYHAS 3a1UTa T1a00PaTOpHO T
pabotsr Ne 4 (Knacrepuzauus naHHBIX paboTei Ne 4.
SOM)
Pazgen 5 CeepTounbie HEHPOHHBIE OoP-1.2.1, OP-1.3.1 Ornpoc Ha 3aHATHSIX, TOJITOTOBKA K
cetu. CBepTOUHBIC HEHPOHHBIE CETH U 71a00PaTOPHBIM 3aHATHAM,
5 |aBrosHKOAEPHL. BhINONHeHue myOnmaHas 3anura 1a00 paTOpHO I
naboparopHoii pabotsl Ne 5 paboTeI Ne 5.
(Knaccuguxarop n300paxke HHif)
Pazgen 6. O0yueHue 6e3 yuntens u OP-1.2.1, OP-4.1.1, OP- |Onpoc Ha 3aHATHSX, TOATOTOBKA K
00yueHHe C MOJKPEIICHHEM B 421 nabopaTopHBIM 3aHSITHAIM,
HelpoceTeBbIX Moaensix. HelipoHHbie My OJTMYHasI 3a1uTa 1abopaTopHO U
6 |ceTH, oOyuJarormecs 6€3 yUIUTENs 1 C paboThi Ne 6.
MOIKpeTUIeHueM. BrimomHeHne
naboparopHoit paboTel Ne 6
(Busyanusanus mporecca
(bYHKIIMOHUPOBAHMSI HEHPOHHOM CETH)
Paznen 7. Buzyanuzanus u OP-1.2.1, OP-4.1.1, OP- |Omnpoc Ha 3aHATHUSX, TOJATOTOBKA K
00BSICHUMOCTh HEHPOHHBIX CETEH. 42.1,0P-431 1a00paTOPHBIM 3aHATHAM,
Buszyanuzanmst u 00bICHUMOCTh Iy 0Ty Has 3a1TuTa 1a00paTOpHO I
7 HelipoceTeBbIX Moienell. BeimonHeHue paboTer Ne 7.
naboparopHoit paboTer Ne 7
(MccnemoBanue peKky ppeHTHOM
HEHpOCeTH)
Paznen 8. [lamsATh HEMPOCETEBBIX OP-1.2.1, OP-4.1.1, OP- |Omnpoc Ha 3aHATHUSX, TOJATOTOBKA K
MOJIeJIei. XpaHeHHe acCoManii 1 4.2.1,0P-43.1 J1a00paTOPHBIM 3aHITHAM,
yIIpaBJIeHUE TaMATHIO B HEHPOCETEBBIX Iy 019 HAas 3aIHTa 1a00paTOPHOI
8 |monensx. Beimonnenue 1a6oparopHoii pabotsl Ne 8.

pabotsl Ne 8 (I'eneparyst My3bIKaIbHBIX]
KOMITO3MIMN C TOMOUIBIO
PEKYPPEHTHBIX MOJIENEH ).




N Jtanbl GopMUPOBAHUS KOMIIEeTEH Ui Koa u HauMmeHoBaHue Buj oneHo4yHoro cpeacTaa
: (pa3mesibl THCHHIINHBI) pe3yJabTaToB o0y4yeHHus | (TECTHI,3aJaHUs, KEHCHI, BOIIPOCHI U JIp.)
[IpomesxyTouHas aTrecTanms (IO OP-1.3.1 [Ty6nuaHoe mpeacTaBieHue U
pe3yibTaTaM BBIIOJIHEHUS 3alluTa pe3yIbTaToOB
9 |ma6oparopubix pabor (min 70%) u OP-4.1.1 WHUBUTY JILHOTO TP OCKTA.
pe3eHTali UHAUBUY ATbHOIO
pPOEeKTa -2-3 MUH/YEIL)

3. TunoBble KOHTPOJIbHbIE 3aJaHUSl WJIM HHble MaTepua/bl, He0OXOAMMbIE Il
OLICHKH 00pa30BaTe/IbHBIX Pe3yJIbTATOB 00y4eHHUs!

3.1. TunoBele 3ajaHus A7 IPOBEACHUS TEKYIIEr0 KOHTPOJS YCIHEBAEMOCTH IO JAUCLUIIIMHE
«HelpoHHBIE CcETHY.

1.IlocTpoeHue HelipoceTeBOro perpeccopa

Hammcare nmporpammy Ha Python, xotopas oOydaer HelipoceTeBOil perpeccop, ¢ MOMOIIBIO
oubmmorek scikit-learn u keras (ommuonansHo PyTorch). B kadecTBe BBIOOPOK BO3BMHUTE
BapUaHTHI HUKE.

BriOparh mpu3HAKH, UCIONB3YIONIMECS TPH OOYYCHHH, W, €CITM HEO0OXOIMMO, BBIITOTHUTH U X
npenoopaboTky. Pasgenuth BBIOOpKY Ha OOydYarouryr0o W TecTOBYk. B pabore HeoOxomumo
HCCIIEIOBATh PabOTy apXUTEKTyp U aJlTOPUTMOB OOYUEHHS C pa3HBIMU 3HAYCHUSMHU MTapaMeTpPOB
CTPYKTYpPHI U 00yueHUs (TUIIepIIapaMeTPOB) CETEH U BHIOPATH HAMTYUIIIHE 3HAYEHU I TOCIIECTHUX.
Hamucats KopoTkuit oT4eT 1o padoTe, BKIIOUHUB B HEr0 MPOrpaMMy ¢ KOMMEHTApHUSIMH, 3HaYCHUS
KauecTBa Mojieneil. BeIOpaTh ydIiyto MOETb.

Jlist cBOEro BapuaHTa perpeccopa HeoOX0 MO MTOCMOTPETH TOCIETHIO HH(PY
HOMepa CBOEH 3a4eTHON KHUKKU (MJIU CTYJIEHYECKOT0 O1JieTa) U BHIOIHUTb CIIEAYIOIINE
KOPPEKTHUPOBKHU:

* ecnii mocnenHsist udpa 0 unu 5: natacet — JIecHbIE MOXKaphI
(https://archive.ics.uci.edu/ml/datasets/Forest+Fires), mpeacka3siBaeMoe 3HaYCHUE — MIIOMIAb
noxapa (Area);

* ecyii mocnenHsist udpa 1 unm 6: matacer — KauectBo BuHa
(https://archive.ics.uci.edu/ml/datasets/Wine+Quality) mpenckaspiBacMoe 3HAUCHHE — Ka4e€CTBO
(Quality), s naracera ¢ KpacHBIM BUHOM, winequality-red.csv;

* ecy mocnenHsist udpa 2 unu 7: natacet — KauecTtBo BuHa
(https://archive.ics.uci.edu/ml/datasets/Wine+Quality) mpenckaspiBacMoe 3HaYCHHE — KAYECTBO
(Quality), ms matacera ¢ OenbiM BHHOM, winequality-white.csv;

* ecnu nnocnenHss uudpa 3 wium 8: natacet — ApeHia BeJIOCUIIeI0B
(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), npeacka3piBaeMoe 3HaYCHUE —
KOJIMYECTBO apeH/I BEJIOCUTIEIOB B CyTKH (Area), naracer day.csv;

* ecy mocnenHsis udpa 4 unu 9: mataceT — ApeHja BEIOCUTIE0B
(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), npeacka3siBaeMoe 3HaYCHUE —
KOJIMYECTBO apeHI BEJIOCHUTIEIOB B Yac (Area), naracer hour.csv;

2. O0y4eHue HeiipoceTeBOro Kiaaccupukaropa

Hanucarte nporpammy Ha Python, koTtopast o0y4aer HeilpoceTeBoil Kiaccu@puKaTop, ¢ MOMOIIbIO
ouommorek scikit-learn wm keras (ommuonaneHo PyTorch). B kadectBe BBIOOPOK BO3BMHTE
BAapUaHTHI HUXKE.

BriOpaTh mpu3HAKK, WCMONB3YIOIIMECS TPU OOyYeHUHU, M, €CIIH HEOOXOIMMO, BBITOJIHHUTH HX
npenodpaboTKy. PaznenuTe BBIOOpKY Ha 0O0ydYaroIlyl0 U TeCTOBYK. B pabore HeoOXoanmo
UCCIIEIOBAaTh Pa0OTy apXUTEKTYpP U alTOPUTMOB OOyUEHUS C Pa3HBIMU 3HAYEHUSIMH apaMeTPOB
CTPYKTYpPHI ¥ 00y4ueHUsI (TUTIepIIapaMeTPOB) CETEH M BHIOPATH HAMTYUIIIHE 3HAYEHU I TTOCICTHUX.




HamucaTts KOpOTKH OTYET 11O paboTe, BKIIOUNB B HETO TPOTPaMMy C KOMMEHTapHSIMU, 3HAUCHU S
KauecTBa Mojieneil. BeIOpaTh ydIiyto MOETb.

Bribopka s kinaccugpukaropa Covertype Data Set
(https://archive.ics.uci.edu/ml/datasets/Covertype).

J1y1st 5TOr0 HEOOXOAUMO MOCMOTPETh MOCIEAHIO0 Py HOMEpa CBOEH 3a4eTHOM
KHWKKH (MJTU CTYICHYECKOTO OMJIETa) M BBITTOJIHUTD CIEAYIONMNE KOPPEKTUPOBKH

Mertka knacca — Cover_Type. Tak kak He0OX0IUMO cO3/1aTh OMHAPHBIC
KJIaCCH(UKATOPHI, 2 BO3BMOXKHBIX KJIACCOB — 7, TO CHa4ajia HEOOXOAMMO U3MEHUTH 3HAYCHUE
metku Cover Type.

J171st 5TOr0 HEOOXOAUMO MOCMOTPETh MOCIEAHIO0 Py HOMEpa CBOEH 3aueTHOM
KHWKKH (UJTU CTYJICHYECKOT0 OHMIIeTa) ¥ BBITIOJTHUTH CISAYIONINE KOPPEKTUPOBKHU : €CITH
nocienssis nudpa 0 unu 5: metky 0 3amMeHUTH Ha Ki1acc A, MeTku 1, 2, 3, 4 3aMEHHUTH Ha KJ1acc
B;

eciu nocnenHsist mugpa 1 wim 6: metky 1 3ameHuTh Ha Kitacc A, metku 0, 2, 3, 4
3aMEHHUTh Ha Kjacc B;

ecnu nocnenHsis nudpa 2 wim 7: MeTky 2 3aMeHUTh Ha kiace A, metku 0, 1, 3, 4
3aMCHHUThH Ha Kiacc B;

ecnu nocienHss nudpa 3 uiau 8: MeTKy 3 3aMeHUTh Ha Kitace A, metku 0, 1, 2, 4
3aMEHUTH Ha Kiacc B;

ecim rocenHsis mudpa 4 wm 9: MmeTky 4 3aMeHuTh Ha Kitacc A, metku 0, 1, 2, 3
3aMEHHUTH Ha Kjacc B.

3.UccnenoBanue apxXuTeKTypbl HePOHHOM CeTH

JUis BbIOSTHEHUS pa0OThl HEOOXOMMO B35Th HEHPOHHYIO CETh, OJYUYEHHYIO Ha MPEIbIIyLEM
3a7aHUM. BBINOTHUTH MOBTOPHOE OOy4YeHHE MOJIYYCHHON apXUTEKTYpbl UM BU3yalU3UPOBATH
MOBEPXHOCTh (PYHKIIMU TMOTEph B MPOCTPAHCTBE JBYX BHIODAaHHBIX BECOB, a TaK¥kKe
[OCJIeI0BATEIbHOCTh H3MEHEHHUs AITHX BECOBBIX KOI(PQUIIMEHTOB Ha KaXIOW HTepalnuu
O6y‘-I€HI/I}I. HOHy‘-II/ITL BaAXXHOCTb BCCOB C IMOMOIIBIO HCCICAOBAaHUS YyBCTBUTCIBHOCTU CCTH.
HccenenoBaTh BO3MOXKHOCTH IO PEAYKIIUN CETH C YUETOM MOJYyYEHHOW BaXKHOCTH.

Hanucatb KOpOTKHii OTYET 10 paboTe, BKIOYUB B HETO IPOrpaMMy ¢ KOMMEHTApUSIMU, PUCYHKH
HAaCTPOMKH MOJIEIIN U 3HAYEHUsI METPUK IOJIHOW U PELyLUPOBAHHBIX ApXUTEKTYP.

4.Knacrepuzanus 1asabix SOM

B kagecTBe 00ydaromux JaHHBIX PEKOMEHIYETCS B3STh HA0Op U3 J1abopaTOpHOM pabOTHI
2. Hamucats mporpamMMmy Ha sizbike Python, BBITTONHSIIONIYIO 33734y KJIACTEPHU3AIlMHU JTAaHHBIX C
UCIIOJIb30BAaHUEM CaMOOPTaHU3yIoUMXcs apxuTekTyp SOM, Tpebyercs mono0pars apXuTeKTypy
ceTH (BBIMOJHUTD PETY/ISALUIO Pa3MEPOB ABYMEPHOM M TPEXMEPHOM CETH, a TAK)KE MPOU3BECTH
uccaeaoBanue (GyHKIIMA OJU30CTH U MX MTapaMEeTPOB), MPUBECTH METPUKH KadeCTBAa MOJCIH U
BU3YAJIM3UPOBATH MIPOIIECC 00YUEeHUs MOJIeNHU. Pe3ynbTarsl paboThl IPUBECTH B OTUETE.

5. Knaccndukarop uzodpakeHui

Hanucare mnporpammy Ha Python, kotopas oOydaer OuHapHBIM KiaccudukaTop
M300pakeHU I Ha OCHOBE CBEPTOYHBIX HEMPOHHBIX CETEH.

Jljis 3TOro HY’KHO MOJATOTOBUTH JIBE MAIKH C M300paXKEHUSIMHU, IPUHAIISKAIIUMHU JIBYM
KjaccaM (M300pakeHUsT MOXKHO 3arpy3uTh Hu3 cetn HVHTepHeT). Pasmenuts BbIOOpKY Ha
00yYaronIyo u TECTOBYIO.

[TocTpouTs HaOOp CBEPTOUYHBIX HEHPOHHBIX CETEH, OTIIMYAIOIUXCSA KOJIUUYECTBOM CJIOEB,
YepeIOBaHUEM CIIOCB, HAJIMYMEM IMPOPEKUBAHUSA M OOYYUTh MX Ha IMOATOTOBICHHOM Habope
H300paKECHUH.

BreiOpath ceTh, MO3BOJISIONIYIO KJIacCH(UIMPOBATh H300paXEHHs] C JOCTaTOYHBIM
KaueCTBOM, U He 00JIaJJatoIly0 U30bITOUHOCTBIO.



Hamnucarte kopoTkuit oTueT o paboTe, BKIOYHUB B HET'O MPOrpaMMy ¢ KOMMEHTapUsSIMU, FpapUuKu
HACTPOWKHU MOJIENTU ¥ 3HAYEHUSI METPUK MOJIeNIel (TOUHOCTh, ITOJIHOTA).

6. Buzyasmmzauus npouecca (pyHKIIMOHUPOBAHMS HEIPOHHOM CeTH

J{ns1 BBIOTHEH WS 3a1aHU S B3ATh HEHPOHHYIO CETh, OYYEHHYIO Ha MPEIbIAYIIEM 3aJaHUH.

1. BBIMOTHUTE BU3yaTH3aI[MI0 aKTHBAIIMH CBEPTOYHBIX CI0€B (IIPOMEKYTOUHBIX aKTHBALIHH ) TS
HECKOJIBKUX O0BEKTOB Pa3HbBIX KJIACCOB.

2. OcylIeCTBUTH BU3yalU3alHI0 (PUITBTPOB CBEPTOYHBIX CIIOEB CETH.

3. [Ipon3BecTH BU3yalTM3alHIO TEIJIOBBIX KAPT aKTUBAITUH KJIacCOB ¢ TTomMoITpio meroga CAM.
Hamucate kOpoTKHii OT4eT Mo paboTe, BKIIOYHUB B HEr0 MPOrpaMMy C KOMMEHTApUSMHU H
pe3yJIbTaThl BU3YAJIU3ALHU.

7. UccnenoBanue peKyppeHTHOI HeHpoceTH (IIPOrHO3 TeMIepaTypbl)

Hanucats nporpammy Ha Python, koTopast o0y4yaer perpeccuoHHbIE MOJIEIH,
MPEJICKa3bIBAIOIINE TEMIIEPATYPy Ha 3aBTPAIIHUM JICHb B OJJHOM M3 TOPOJIOB M IIOCTPOSCHHBIX Ha
Habope TaHHBIX C TOMOIIBIO TPEX ANTOPUTMOB: MPOCTast PEKyppeHTHAs HelipoHHas ceTh, LSTM

(nmu GRU), u ctexk LSTM (umu crek GRU).

Br10path nmpu3HaKH, UCTIOIB3YIONIHECS IPU 00YYEHUH, U, €CITH HEOOXOIUMO, BHITIOTHUTH HX
npeaoopaboTky. PaznennTs BEIOOPKY Ha 00YYaOIIyI0 U TECTOBYIO.

B pabote HE0OX01MMO HcCIeIoBaTh paboTy HEHPOHHBIX CETEH, TOCMOTPETh BO3ZMOKHOCTH
HACTPOWKH CETH C TIPOPEIKUBAHUEM, OIIPEICITUTH KOJTUYESCTBO JTHEH IO TPOTHO3HOTO JHS, JJIs
KOTOPBIX JOCTUTACTCS HaWBBICIIAsi TOYHOCTh TPOTHO3UPOBAHUS
Hammcarb KopoTKuii OTYET 110 paboTe, BKIFOYUB B HETO TPOrpaMMy ¢ KOMMEHTAPHU MU, TpaduKu
HACTPOWKH MOJICIT ¥ 3HAYCHHS METPUK Moziesel (Ko3(pdUIMeHT nreTepMIuHaIIHU, CPEIHIO0
KBaJIPATUYHYIO U CPEIHIOI0 a0CONIIOTHYIO OIIMOKH).

BrI0OpaTh HanuTydIyto MOJIENTb U3 MOTYYEHHBIX PETPECCOPOB.
J15is cBOero BapraHTa He0OXOAMMO TOCMOTPETh MOCIIECAHIO U (PY HOMEpa CBOCH 3a4eTHOM
KHWKKH (MU CTYJIEHYECKOT0 OMiieTa) U BRIOpaTh CBOM HA0Op JaHHBIX:

* eciim ocenusis nudpa 0 wim 5: natacer — Beibopka noroma Coun (2010-2019 rossr);

* ecyu mocenusis nudpa 1 niam 6: natacer —Bribopka nmoroaa Xabdaposck (2010-2019 romsr);

* ecxin ocieusis uudpa 2 wim 7: natacet — Bridopka norona Kamuuuuarpan (2010-2019 rousr);
* ecm mocearsst mudpa 3 uau 8: matacet — Berbopka moroga SAxyrck (2010-2019 rogmn);

* ecnu ocenusis nudpa 4 nam 9: natacer — Beibopka moroma Boarorpan (2010-2019 rosr);

8. I'eHepauusi My3bIKaJbHbIX KOMIIO3UIIHIT ¢ TIOMOIIbI0 PEKYPPEHTHBIX MoiesIei

[ToaroroBUTH HAOOP BPEMEHHBIX MOCEI0BATENBHOCTEN HOT HE MeHee 20 My3bIKaJIbHbIX
KOMIIO3UIUI OIHOTO CTHIIS (HampasiieHus, apropa). OOyuuTh HaOOp peKyppPEHTHBIX MOAEIEH JUIs
UCCIEAOBaHUS JTHUX BPEMEHHBIX IIOCJIEIOBATEIBHOCTE M HaIMCaThb ICHEPATOp MEJIOAWH,
MO3BOJISIIONIMM CO3aBaTh MEJIOIUIO, IIOX0KYIO Ha UCCIIETyEMBIE.

Hanucatb KOpOTKHi OTYET 1O paboTe, BKIIIOYUB B HET'O IPOr'paMMy ¢ KOMMEHT apHsIMU,
rpaduKu HaCTPOHKH MOZETIeH U 3HAUYCHHUSI METPUK MOJIETICH .

TeMbl HHIMBUAYAJIbHBIX IPOEKTOB:

Jlnst ykpenieHus u3y4eHHOro MaTepuaia NpeayCMOTPEHO BBIIOJHEHNUE HHANBHU Iy aJIbHOTO
IPOEKTa B paMKax YacoB CAMOCTOATENbHOM palOoThl. [IpoekT MokeT OBbITh BBIMOJHEH Kak
WHJIMBUAYaIbHO, TAK U B MUHU-TpyMIE (2-3 Yel.), Ipu YCIOBUH, YTO 00bEM pabOThI Takke OyaeT
yBenuuyeH. B KoHIlE cemecTpa IO KaXIOMYy IPOEKTY IPEACTaBISACTCS MHUHU-NPE3EHTALUs O
pe3yapTaTax paboThI.

TemaTnka MHAMBUAYAIBHOTO TpOeKTa cBs3aHa ¢ Temoid BKP marucrpanra. Llens pabotsr —
MCIIOJIb30BaHME METOJIOB IITyOMHHOTO O0OYYEeHHUsI B CBOECH HaydHOH paborTe.



TeMbl OIPOCOB HA 3aHATHSAX:

CBs13aHBI C MaTcpuaJIioM HNpCAbLAYIIUX HCKI.[PIﬁ, a TaKXC JIMYHBIM OIIBITOM CTYACHTOB.
CryneHThl MOTYT Ipejajiarath BapuaHThl PEUICHMI MOCTaBIEHHOHN MperojaBaTeleM 3ajadd, a
TaK>Xe HHCTPYMEHTBI pELICHUS.

IIpumeps! BOIIpoCoB:

1. Kakasa HeﬁpOCCTeBaﬂ MOJCJIb U3 MCPCUNUCIICHHBIX B J'Iy‘lH.IefI CTCIICHU NTOAXOOUT IJIA
IIPOTHO3UPOBAHHUSI BpDEMEHHBIX 1OCJIEOBATEIbHOCTEN ?
a) Single-Layer Perceptron b) CNN
c) LSTM d) Multi-layer Perceptron

2. Kak Ha3wpIBaeTcs HECKOJIBKO IIpuMEpoOB U3 o6yqa101uel71 BbI60pKI/I, HUCIIOJIB3YOIIUXCA It
OIHOMOMCHTHOTI'O pacdy€Ta rpaJucHTa 1 B€CCOB cetu?

3. IToueMy Moz€enM Ha CBEPTOYHBIX HEHPOHHBIX CETAX MOKA3bIBAIOT HAUITYUIIHE [TOKA3ATEIH 110
KJ1accu(puKaum 0ObeKTOB Ha N300paKEHUSX 110 CPABHEHHUIO C IPYTUMHU MOJEIISIMU ?

a)OHH B BBICOKOM CTENIEHH ONITUMHU3UPOBaHbI
JUiss 00pabOTKH BEKTOPOB C YHCIOBBIMH, a HE
KaTeropuaabHbIMU IPU3HAKAMU

b)OHu oOnamaloT MWHMPOKUM  HAOOPOM
UHCTPYMEHTOB npeoOpa3oBaHus
PU3HAKOBOTO IIPOCTPAHCTBA, KOTOPHIE MOXKET
BaphUPOBATH Pa3pabOTUHK B MOJEITH

C)OHU YUYUTHIBAIOT KOPPEISAIUIO CMEXKHBIX
KOMITOHEHT BEKTOpa

d)OHH HCIONB3YIOT CYIIECTBEHHO OoJbliee
YHUCIIO HAcTpauBaeMbIX IapaMerpoB, IO

CpaBHCHHIO C IPYTUMU MOJCIIAMU

3.2. TunioBble 3a7aHusl 11 MPOBEACHUS MPOMEKYTOYHOM ATTECTAMM IO JUCIUILINHE
«HelponHsle ceTn»
CryneHT BBIMOJIHIET MPE3EHTALNI0, @ TAK)KE JAEMOHCTPUPYET MPOrpaMMHBIN KOJ. Bompocs! 1o
pe3yJibTaTaM MOTYT 3a/1aBaTh BCE€ CTYJAEHTHI IPYIIIbI, HE TOJIBKO MPEMOIaBaATEb.

4. MeTtoau4yeckne MaTepHaJibl, onpe/e/isiloniie Npoueaypbl OLleHUBAHUSA 00Pa30BaTeJIbHbIX
pe3yJIbTaTOB 00y4eHust
4.1. MGTOIII/I‘-ICCKI/IQ MaTCpUuaIbl IJIs1 ONCHKU TCKYIICTO KOHTPOJIA YCIICBAEMOCTU 1O AUCHUIIJIMHE.

JU1sl OLIEHKHU TEKYyIleH yCIeBaeMOCTH UCIOJIb3YeTCsl pEUTHHIOBAsI CUCTEMa OLICHUBAHMUSL:
Tabnuia — bayuibHBIE OLICHKH JUIS 3JIEMEHTOB KOHTPOJIS

. MaxkcuManbHBIN OnenuBaemas
DneMeHThl yueOHOMI
0aJI ¢ Hayana KOMITETEHIIH S
JIeITENbHOCTH
ceMecTpa
[MoaroroBka k 15*4=60 YK-1,IIK-5
J1a00pPaTOPHBIM 3aHATHUSM
M 3aIUTa OTYeTa 10
11a00paTOpHOI padoTe
3anmTa UHAMBU Iy aJIbHbIX 40 YK-1,IIK-5
IIPOCKTOB

4.2, MGTOJII/I‘ICCKI/IG MaTCpUuaIbl JJI ITPOBCACHU A HpOMe)KYTO‘{HOI)'I aTTeCTalu IO JUCIHHUIIIINHE.



OI_[eHKa 3a OK3aMCH BbBICTABILICTCI Ha OCHOBC BBIIIOJTHCHHBIX Ha60paTOpHBIX pa60T n
MpCACTABICHNA U 3alIUTbl MHAWBUAYAJIBHOI'O ITPOCKTA. HpI/IMerleTCﬂ pCfITHHFOBaSI cucremMa ajid

OLICHKH TEKYILEH yCIIeBaeMOCTH O0YYarOLHXCSI.

Tabnuua — bannpHbIE OIIEHKH IS SIEMEHTOB KOHTPOJIS

o MakcuMaabHBIH OuenuBaemast
OneMeHTHl y4eOHOM
0aJI ¢ Hayana KOMITETEHIIH S
JIeATeIbHOCTH
ceMecTpa
IloaroroBka k 15*4=60 VK-1, IIK-5
J1a00PaTOPHBIM 3aHATHSIM
U 3aIUTa OTYeTa 10
J1a00paToOpHOI padoTe
3amyTa HHAUBUIY ATTbHBIX 40 YK-1, IIK-5
MPOEKTOB
JK3aMeH

Ilepecuyer 0a/110B B OLICHKH NPOME:KYTOYHOI yClIeBaeMOCTH

banel Ha 1aTy KOHTPOJIBHOM TOUKHU

Ornenka

> 90% oT MakCHUMaJIbHOW CYMMBI OajlJIOB

5 (3a4TeHo)

Ot 70% 1o 89% OT MakCHMaJIbHOM CYMMBI OaJIJIOB

4 (3a4TCeHO)

Ot 60% 10 69% OT MakCUMaJIbHON CyMMBI OaJJIOB

3 (3auTeHO)

< 60% OT MaKCUMAaJILHON CyMMBI OaJlJIOB

2 (He3a4TeHO)




