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Ouenounbie cpeactBa (OC) SBIAIOTCS 37IEMEHTOM CUCTEMBI OLIECHUBAHUS C(POPMUPOBAHHOCTU KOMIIETEHIUH y 00yUYaroIuXCs B 11€JIOM WM Ha

OTIpE/IETICHHOM 3Tare ux (GopMHUpPOBAHHUS.
OC pa3pabaThIBarOTCs B COOTBETCTBHH ¢ paboueii mporpammoii (PIT) qucuurnamHeL.

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

Kon u naumeHoBanue
pe3yJIbTaToB
o0y4eHus (TUIaHUPYEMbIE

Kpurepuu oneHuBaHus pe3ybTaToB 00y4YeHUs

Komnerenuus NuaukaTop KoMneTeHuuu
pe3yabTaThl 00y4eHHs, VY nosnersopurens | Heynosiersopu
XapaKTepU3YIOIINE STAIbl Ormiraro Xopomo HO TelLHO
(hopMupOBaHUS KOMITCTCHIINH)
OIIK-3. HOIIK-3.1. Jlemonctpupyer | OP-1. OcHoBaTtenbHO Xoporto opuentupyercs | Crnabo He 3HaeT ocHoB
Criocobex HaBBIKH IPUMEHEHUS OO6yu4atommiicst OyneT: pa3bupaeTrcsi B OCHOBaxX B OCHOBAX COBPEMEHHBIX | OPUEHTHPYETCA B | COBPEMEHHBIX
MIPUMEHSTH U COBPEMEHHOTO - 3HaTh TPOLEAYPHI BHISBICHUSA, COBPEMEHHBIX TEXHOJIOTHH ITyOMHHOTO | OCHOBax TEXHOJIOTHIA
MOIU(HUIMPOBATh | MaTEMAaTHIECKOTO anmapaTa | (OpMHUpPOBAHHUS U COTIIACOBAHUS TEXHOJIOTHH TITyOMHHOTO | OOYYeHHs aHaIH3a COBPEMEHHBIX ITyOMHHOTO
MaTeMaTHYeCKUe | I MMOCTPOCHUS TpeOOBaHUI1 K pe3yabTaTaM oOy4yeHHs aHaT3a Pa3HOPOIHBIX JaHHBIX TEXHOJIOTHIA o0OyueHHs
MOJICNH JIIIs a/IeKBaTHBIX AHATUTHYECKUX padoT ¢ Pa3HOPOTHBIX JAHHBIX (TabnuuHbIE, TITyOMHHOTO aHanm3a
pelIeHus 3aa9 B | MaTeMaTHISCKUX MoJeIen MPUMEHEHHUEM TEXHOJIOTHI (Tabnm4HEIE, N300paKeHHS, CUTHANBI, | OOyJeHUs Pa3HOPOTHBIX
obmacTu peanbHBIX MPOIIECCOB, HEHPOHHBIX CEeTEH. W300paKeHHSI, CHTHAIIBI, | MOCIIEI0BATEIHHOCTH) aHaJM3a JTAHHBIX
npodeccroHanbH | 0OBEKTOB U cucTeM B cBoedl | OP-2. HOCJIEIOBATEIEHOCTH) JUIS1 IOCTPOEHUS Pa3HOPOJHBIX (TabnuuHsle,
O IeITeTbHOCTH. | MIPEeIMETHOH 0bmacTu. OO6yuatomuiics Oyner: JUIsL TIOCTPOEHMSL IPEAUKTUBHBIX JlaHHBIX n300paKeHH ,
HOIIK-3.2. JlemoHCcTpupyeT | - 3HATH NPUHIUIIBI INIAHUPOBAHUS | NPEAMKTUBHBIX MOJEICH, | MOJENEH, MOATOTOBKH (TabGnuuHbIE, CUTHAJIBI,
yMeHHe coOnpaTh 1 Y OpTaHU3AINH aHATUTUIECKUX MOJITOTOBKU OM3HEC- Ou3HEC-aHATTUTHKH, HU300paKeHMsI, noclie0BaTesb
00pabaThIBaTh padoT ¢ HCIOIB30BaHUEM AHATTUTHKH, PEIICHUS pelieHus 3a1a4q CHUTHAJIBL, HOCTH) JUTS
CTaTUCTHYECKHE, TEXHOJIOTHH HEHPOHHBIX CETEH. 3a/a49 IpeACTaBICHUS H MIpeJCTaBICHUS 1 MOCTICTOBATENBHO | TIOCTPOCHUS
AKCIICpPUMCHTAIBHBIC, OP-3. 00paboTkn maHHBIX. Ha 00pabOTKU JaHHBIX. CTH) JUIS TIPETUKTHBHBIX
TEOpETHYECKHE U T.II. OOyJaronmiicss CMOXKET: BBICOKOM ypoBHe pemraer | CriocoOeH ¢ MTOCTPOCHHUS MoOJIeNeH,
JAHHBIC JJIS TIOCTPOCHUS - [loaroTaBnmuBaTh MaHHEIE IS MIPAKTUIECKHE 3a1a4H HE3HAYUTCITHHBIMHU TIPETUKTHBHBIX ITOITOTOBKH
MaTeMaTH4YeCKUX MOJIENeH, MPOBEJICHUS AHATTUTUYECKHUX MIPOEKTUPOBAHUS 3aTpyIHEHUSIMU pelaTh | MOAeNel, omsHec-
pacdeToB ¥ KOHKPETHBIX paboT 1O UCCIIEIOBAHUIO TIPUIIOKESHUH, MIPAKTHIECKHE 3a]1a4H TOATOTOBKH AHAIUTHKH,
MIPAKTUYECKUX BHIBOJIOB. OONBIINX TaHHBIX METOJAMHU HCTIOTB3YIONTUX MIPOEKTUPOBAHHS Ou3Hec- pelIeHus 3amaq
HEWPOHHBIX ceTen TIyOMHHOE 00y4YeHUe C MPUIIOKEHUH, AHAJINTUKH, MPEICTABIICHUS
OP-4. ITOMOIIBIO COBPEMEHHBIX | MCIOJIB3YIOIINX pemeHns 3aga4y 1 00paboTKn

OO0y4aronIuiicst CMOXKET:
- IPOBOAUTH aHAJIUTUYECKOEC
UCCIICIOBaHHE U pa3padaThiBaTh

MIPOTPaMMHBIX
HHCTPYMEHTOB (S3BIKH
IIPOrpaMMHPOBaHMUS,

rITyOMHHOE 00yUeHue ¢
MOMOIUIBIO COBPEMEHHBIX
MPOTPaMMHBIX

MIPEACTaBICHUS U
0b6paboTku
nmaHHbex. C

naHHbIX. He
yMmeer
MCIIOJIL30BaTh




MPWIOKEHUS C IPUMEHEHHEM
TEXHOJIOTMil HEUPOHHBIX CETEH B
COOTBETCTBHH C TPEOOBAHUSIMHU
3aKa34yrKa

OP-5.

OOyyaromuiicst cymeer
MPOBOIUTH aHAJTUTUYECKOE
UCCleIOBaHNe U pa3pabaThiBaTh
MPUIOXKEHUS C IPUMEHEHUEM
TEXHOJIOTMil HEUPOHHBIX CETEH B
COOTBETCTBHH C TPEOOBaHUSIMHU
3aKa34ynKa

OP-6.

OO0yJatonimiicsi OBIaieeT
METOJlaMH1 pa3paboTKu
MPEI0KEHHH 110 MOBBIIIIEHHUIO
TIPOM3BOIUTEIHHOCTH 00PaOOTKH
OOMNBIINX TaHHBIX.

OMOINOTEKHU U
(bperiMBOpKH),
HCIIOJIB30BAHUS
TEXHOJIOTHH MAITUHHOT'O
1 TIIyOO0KOTO 00yUeHUS
JUTS. OTOOpaXKCHHS
B3aMMO3aBUCHMOCTEN B
JaHHBIX.

HHCTPYMEHTOB (S3BIKH
HpOrpaMMHPOBaHHS,
OmbnmMoTeKu n
¢bperiMBOpKN),
UCIIONB30BAHUSA
TEXHOJIOTUH MallTMHHOTO
U r1yOOKOro 00y4eHus
IUTS. OTOOpasKeHUS
B3aUMO3aBHCUMOCTEI1 B
JIAHHBIX.

CYIIECTBEHHBIMHU
3aTpYAHCHUSMHA
permaer
MIPaKTHIECKHE
3a1aun
MPOSKTHPOBAHUS
NIPUIIOKECHUH,
HCTIOJB3YIOIINX
riryOMHHOE
oOyueHwme ¢
MTOMOIIBIO
COBPEMEHHBIX
MIPOTPaMMHBIX
WHCTPYMEHTOB
(s13BIKH
MIPOrpaMMHPOBaH
usi, OMOIMOTEKH U
¢bpeiiMBOpKH),
UCTIOJIb30BaHHS
TEXHOJIOTH I
MAIIUHHOTO U
TTyOOKOro
o0y4eHus s
0TOOpaKeHUS
B3aMMO3aBUCHMOC
TEH B JaHHBIX.

NP PELICHUH
MPaKTHIECKHUX
3amayq
COBpEMCHHBIC
MPOrpaMMHBIE
MHCTPYMEHTEI
(s13BIKH
pOrpaMMHUpPOBa
HHS,
OMOTHOTEKH U
(bpeitMBOpKN)
NPUMCHSTD
TEXHOJIOTUH
MAaIIHHHOTO H
TITyOOKOTO
o0Oy4eHHs s
0TOOpasKeHUS
B3aMO3aBHCUM
oCTel B
JIAHHBIX.




2. Oranbl GOpMUPOBAHMS KOMIIETEHIIUI U BUAbI OLIEHOYHBIX CPEICTB

Iranbl GOPMHUPOBAHHA KOMIIETCHIUH
(pa3neJibl TUCUUTIHHBI)

Konx u HammeHoBaHHe
pe3yJIbTaToB 00y4YeHust

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

Paszgen 1. OcHOBEI
HEHPOKOMIBIOTEPHBIX BBIYHCIICHHIA.
OCHOBHBIC TTOJIOKEHUST HEUPOCETEBIX

OP-1, OP-2

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

1. |Beruncnennii. Bemonnenne pabotsr Ne 1.
nabopaTopHO# paboTs! Ne 1
(IocTpoeHue HeHpoCeTEBOTO
perpeccopa)
Pasnen 2. Hetipounsie cetu Bctpeunoro| OP-1, OP-2, OP-3, OP-4  |Ompoc Ha 3aHSTHSX, TOATOTOBKA K
pacopoctpanenus. Hactpoiika J1a00PATOPHBIM 3aHSITHUSM,
APXHUTEKTYPBI M AITOPUTMBI HACTPOUKH myOJIMYHAas 3a1UTa J1ab0paTOPHOM
2. |HEHpPOHHBIX CETEH BCTPEYHOTO paboTsr Ne 2.
pacnpocTpaHeHus. Beimonnenue
nabopatopHoii padoTsl Ne 2 (O0yueHue
HEHWpOCceTeBOro Kiaccudukaropa)
Paznmen 3. AnropuTMBI OITUMU3AINH B OP-4, OP-5, OP-6 Onpoc Ha 3aHATHAX, TOATOTOBKA K
00y4YEeHNU HEHPOCETEBBIX MOJICIICH. 1a00paTOPHBIM 3aHSITHSIM,
3 Ontumusaropsl 00y4eHNs HEHPOHHBIX nyOJIMYHAs 3a1UTa J1adopaTOPHOM
ceteil. BemonaeHne maboparopHoit paboTsr Ne 3.
pabotsr Ne 3 (MccrnenoBanne
ApXUTEKTYPbI HEHPOHHOM CETH)
Pazgen 4. PexyppeHTHBIC HEHPOHHEIE OP-1, OP-2, OP-3, OP-4, |Onpoc Ha 3aHATHUSX, TIOJATOTOBKA K
cetu. HelipoHnslie ceTn ¢ 0OpaTHRIMU OP-5 abOPaTOPHBIM 3aHITHSIM,
4 |cszsamu. Beinonnenue 1abopaTopHOi myOIMYHas 3aluTa JJa00paToOpHO
pab6otel Ne 4 (Knactepuzarust JaHHBIX pabothl Ne 4.
SOM)
Paznmen 5 CBeprounbie HEHPOHHBIE OP-2, OP-3 Onpoc Ha 3aHATHAX, TOATOTOBKA K
cetu. CBepTOUYHbIC HEHPOHHBIE CETH U 1a00paTOPHBIM 3aHSITHSIM,
S |aBTO’HKOJEPHL. BhInonnenue myOMYHas 3aluTa JJa00paTOpHO
nabopatopHoii padoTs! Ne 5 paboth Ne 5.
(Kmaccugukatop n3obpaxeHmii)
Paznen 6. O0yueHue 6e3 yuutens u OP-2, OP-4, OP-5 Onpoc Ha 3aHATHUSAX, TOJATOTOBKA K
o0y4eHHne ¢ OJKPEIUICHUEM B 1a00pATOPHBIM 3aHSITHSM,
HeipoceTeBbIX Mojiemsx. HeliponHsie MyOJIMYHAs 3alUTa JJab0PaTOPHOI
6 |ceth, obyyJaroruecs: 6€3 yIUTens U ¢ paboThl Ne 6.
MoJIKperuieHueM. BrimonHenue
nabopaTopHoii padoTsl Ne 6
(Busyanu3aims nporecca
(GYHKIIMOHUPOBaHHS HEHPOHHOI ceTH)
Pazgen 7. Buzyanuszauus u OP-2, OP-4, OP-5, OP-6 |Onpoc Ha 3aHATHSX, TOJrOTOBKA K
00BSICHUMOCTh HEHPOHHBIX CETEH. na00pATOPHBIM 3aHSITHSM,
Busyanuzanust 1 00bsICHUMOCTh myOIMyHas 3aluTa JIabopaTopHOi
7 HelpoceTeBbIX MOJieel. BolnonHeHue paboThl Ne 7.
nabopaTopHoii padoTsl Ne 7
(UccnenoBanue pekyppeHTHO#
HeWpoceTH)
Paznen 8. [lTamsATh HEMPOCETEBBIX OP-2, OP-4, OP-5, OP-6  |Onpoc Ha 3aHATHAX, TOATOTOBKA K
MoOJIeJIel. XpaHeHHe acCOIMaIii U nabopaTOPHBIM 3aHATHAM,
yIpaBJIeHHUE NaMAThIO0 B HEHPOCETEBBIX nyOnudHas 3aIIMTa JA00PATOPHOH
8 pabotsr Ne 8.

MojiensX. BeimonHeHue 1abopaTopHOit
pa6otel Ne 8 (I'eHeparyst My3bIKaIbHBIX
KOMIIO3UIINH C IIOMOIILIO
PEKYPPEHTHBIX MOJIETICH).




Irtanbl GOPMUPOBAHHA KOMIIETCHIUH Koa n HanmmenoBanue Buj oneHo4HOrO0 cpefcTBa

Ne .
(pa3neJibl THCUUTIHHBI) pe3y1bTaToB 00y4eHHs (TecTsl, 3a/1aHKs1, KEUChI, BONPOCHI U JIp.)
MEXXyTO4Has! arTecranys (11 -3, OP- JIMYHOE MPECTABICHNUE U
[IpomexxyTounas aTrecTa 0 OP-3, OP-4 ITy6 0€ IPEeICTaBICHUE
pe3ysbTaTaM BITOTHEHHUS 3alIUTa pe3yIbTaToB
9 |na6oparopubix pa6or (min 70%) u WMHAMBUIyaJIHOTO MIPOEKTA.

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

3. TunoBble KOHTPOJIbHbIE 3aJaHUsl MJIH HHbIE MATepHAJIbI, HEe0OXOAUMBbIe 1JIsi
OLIEHKH 00pa30BaTe/ILHBIX Pe3y/JbTaTOB 00y4YeHHusI

3.1. TunoBble 3a7aHMsi AJIs1 NPOBEAECHUS TEKYIIEro KOHTPOJSl YCIEeBAeMOCTH 10
aucuunnne «Heliponnbie ceTm».

1.IlocTpoeHune HelpPoceTEBOIro perpeccopa

Hammcarp mporpammy Ha Python, kotopas oOydaer HeHpoceTeBOil perpeccop, ¢
nomMomeio Oubmmorek scikit-learn u keras (onmumonansno PyTorch). B kadectBe BBIOOpOK
BO3bMHUTE BapPHAHTHI HIKE.

Br1Opath npu3Haku, UCHOIB3YIONIHECS TPU O0YUCHHH, U, €CITH HEOOXOIUMO, BBIITOJIHUTh
ux npenoopadoTky. PazgenuTs BEIOOPKY Ha OOydarolIyl0 M TECTOBYIO. B pabore HeoOXoauMo
HCCIIEIOBATh PabOTy apXUTEKTYp U aJTOPUTMOB OOYUYECHHsSI C Pa3sHBIMU 3HAUCHUSIMU [apaMeTPOB
CTPYKTYpbI 1 00y4eHuUs (TUIIepriapaMeTpoOB) CETEH U BHIOPATh HAMITYUIINE 3HAUCHUS TOCIEAHHX.

Hanucats xopoTkuii oT4er mo paboTe, BKIIOYHUB B HETO MPOrpaMMy ¢ KOMMEHTapUIMU,
3HAYEHUS KayecTBa Mojeneil. BeiOpatTh ydIiyro Moienb.

Jiis cBOero BapuaHTa perpeccopa HEOOXOIUMO TOCMOTPETh MOCICIHIOW IUPpPY
HOMEpa CBOEH 3a4eTHOW KHIDKKM (WJIM CTYJEHUYECKOro Owiiera) W BBITOJHHUTH CIIEAYIOIINE
KOPPEKTHPOBKH:

e ecmm  mocienmHss  muppa 0 wmom 5: maracet  —  JlecHble  MOXKApBI
(https://archive.ics.uci.edu/ml/datasets/Forest+Fires), mpencka3piBaeMoe 3HauCHHE — ILIOMIAIb
noxapa (Area);

* ecnmu mociuenHas uudppa 1 wmmm 6:  maracer —  KadectBo  BHWHa
(https://archive.ics.uci.edu/ml/datasets/ Wine+Quality) mpenckaspiBaeMoe 3HA4eHHE — Ka4eCTBO
(Quality), s maracera ¢ KpacHsIM BUHOM, Winequality-red.csv;

* ecau mocnenHss 1mudpa 2 wmimm 7: patacer  —  KadecTtBo  BHMHa
(https://archive.ics.uci.edu/ml/datasets/Wine+Quality) npencka3piBaeMoe 3Ha4€HHE — KaueCTBO
(Quality), s naracera ¢ 6enbiM BUHOM, winequality-white.csv;

* ecnu mocnenHss mudppa 3 wiam 8 gataceT — ApeHAa  BEIIOCUIIEOB
(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), nmpeacka3zpiBaeMoe 3HAuCHHE —
KOJIMYECTBO apeH]] BEJIOCUIIEIOB B CyTKHU (Area), natacet day.csv;

* ecnu nocienHsas uuppa 4 wmm 9: nmatacer — ApeHIa  BEJIOCHIIEOB
(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), mpeackassiBaeMoe 3HAYCHHE —
KOJINYECTBO apeH/] BeJocumenoB B yac (Area), naracet hour.csv;

2. O0yueHne HelipoceTeBOro Kiaccu(pukaTopa

Hanwucate nmporpammy Ha Python, kotopast oOy4aer HeifpocereBoil KiaccupuKaTop,
nomouibto Oubmuotek scikit-learn u keras (onuumonanmsHo PyTorch). B kauectBe BBIOGOpOK
BO3bMHTE BapUAHTHI HUXKE.

Br1Opath mpu3HaKH, UCHOIB3YIONIHECS TPH 00YICHUH, H, €CII HE0OXOAUMO, BEITIOITHUTh
ux npenoOpaboTky. Pa3zaenuts BHIOOPKY Ha 0Oyyarollyro M TecToByl0. B pabore HeoOxonumo
UCCIIEIOBATh pabOTy apXUTEKTYpP M aJTOPUTMOB OOYYEHUS C Pa3HBIMH 3HAUCHHSIMH ITapaMeTPOB
CTPYKTYpbI U 00y4ueHHs (TUIIEpIIapaMeTpOB) CETel U BHIOpATh HAWIIYUIINE 3HAUEHUS TOCIEIHHX.

Hanmcate KOpOTKHI OTYET MO padoTe, BKIOYHUB B HETO MPOTPaMMy ¢ KOMMEHTAPHSIMH,
3Ha4YeHUs KadecTBa Mozesei. BeiOpars styurnyto Mojens.




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

Jis 3Toro HEOOXOIUMO IMOCMOTPETh MOCIEeNHIO HHU(py HOMepa CBOEH 3a4eTHOU
KHIDKKU (WJIM CTYJICHUYECKOTro OMIeTa) U BBIIIOJHUTH CIEAYIOLINE KOPPEKTUPOBKHU:

Metka kmacca — Cover Type. Tak kak HeoOXOquMO CO3/1aTh OWHAPHBIE
KJIaCCU(UKATOPbI, a BO3MOXHBIX KJIACCOB — 7, TO CHayaja HEOOXOJUMO HM3MEHHUTh 3HAUCHUE
metku Cover Type.

s sTOoro HeoOXOAMMO IMOCMOTPETh MOCIEAHIOI LU(PY HOMepa CBOEH 3aueTHOMN
KHIOKKM (WM CTYJIEHYECKOro OWIeTa) W BBINOJHUTH CHEAYIOIINE KOPPEKTHPOBKU: €CIH
nocneansis mudpa 0 umum 5: metky 0 3aMeHuTh Ha Kitacc A, MeTku 1, 2, 3, 4 3aMeHuTh Ha Kitacc B;

eciu mocnenHss nuudpa 1 wim 6: metky 1 3amenuth Ha kmace A, metku 0, 2, 3, 4
3aMEHUTH Ha Kiacc B;

ecnu mocnenHss uudpa 2 wim 7: MeTKy 2 3aMeHHTh Ha kiacc A, metku 0, 1, 3, 4
3aMEHUTH Ha Kiacc B;

ecnu nocnenHsis nuudpa 3 wim §: meTky 3 3amenuth Ha kimace A, metku 0, 1, 2, 4
3aMEHUTH Ha Kiacc B;

ecnu nocnenusas muppa 4 wim 9: mMerky 4 3ameHuTh Ha kiacc A, metku 0, 1, 2, 3
3aMEHUTH Ha Kiacc B.

3.UcciienoBaHue apXUTEKTYPbl HeHPOHHOI ceTH

Jlis BbIMOMHEHUS paboThl HEOOXOIMMO B3ATh HEHPOHHYIO CETh, MOJYYEHHYIO Ha
IpeIblAyIieM 3aJaHuU. BBINOJHUTE NOBTOPHOE OOy4YEHHE TOJIYYEHHOW apXUTEKTyphl U
BU3YaIM3UPOBATh MOBEPXHOCTh (YHKIIMH MOTEPh B MPOCTPAHCTBE ABYX BBHIOPAHHBIX BECOB, a
TaKXe TOCJIeJOBATEIIbHOCTh M3MEHEHUS STHX BECOBBIX KOI()(UIIMEHTOB Ha KaXI0H UTepanuu
oOyuenus. IlomyuyuTh BaXXKHOCTh BECOB C TOMOINBIO HMCCIEIOBAHUS YYBCTBUTEIHHOCTH CETH.
HccnenoBaTh BO3MOXHOCTHU IO PEAYKLIUU CETH C YYETOM IOJIyY€HHOM Ba)KHOCTH.

Hanucats xopoTkuii oT4er mo paboTe, BKIIOYHUB B HErO MPOrpaMMy ¢ KOMMEHTapUIMU,
PUCYHKHM HACTPOWMKH MOJEIU U 3HAUE€HUSI METPUK MOJHON U pEeIyLIUPOBAHHBIX apPXUTEKTYP.

4. Knacrepusauusi 1anHabix SOM

B kadecTBe 00yuaronmMx JaHHBIX PEKOMEHIYETCs B3STh HA0Op U3 I1ab0paTopHOM paboTHI
2. Hanwmcare nporpammy Ha si3bike Python, BwImonHsronryro 3amady KiacTepus3aliyl JaHHBIX C
MCIIOJIb30BaHUEM CaMOOpPTaHU3yroIMXcs apxurekryp SOM, Tpedyercs mogoOparb apXUTEKTYpy
CeTH (BBIMOJIHUTH PETYJSAIMIO pa3MEpOB ABYMEPHOM M TPEXMEPHOM CeTH, a TakKe MPOU3BECTU
Uccle/IoBaHNEe (PYHKUMN OJIM30CTH U UX MApaMeTpoB), MPUBECTU METPUKU KadecTBa MOAEIU U
BU3YaJIM3UPOBATH Mpoliecc 00yueHust Mojienu. Pe3ynbrarsl paboThl IPUBECTH B OTUETE.

5. Knaccndukarop usodpaxeHui

Hanucars mnporpammy Ha Python, koropas oOydaer OuHapHbIi Ki1accupuKarop
1300paXeHUI Ha OCHOBE CBEPTOYHBIX HEMPOHHBIX CETEH.

JU1st 5TOro0 HYXHO HOATOTOBUTH JIBE MANKH ¢ U300paKEHUSAMH, MPUHAJICKAIUMH TBYM
KjlaccaM (M300pa)KeHUS MOXHO 3arpy3uth u3 cetu VHtepHer). Pasnenuts BbIOOpKY Ha
00y4arolyt0 U TECTOBYIO.

[TocTpouTh HAOOpP CBEPTOUHBIX HEHPOHHBIX CETEH, OTIIMYAIOIIMXCS KOJIUYECTBOM CIIOEB,
YyepeI0OBaHUEM CJIOEB, HAJMUYMEM IPOPEXKHUBAHUA U OOyYUTh MX Ha IMOJATOTOBIEHHOM HalOope
M300pakKeHUH.

BeiOpare ceTh, MO3BOJISIONIYIO KIACCU(UIIMPOBATh H300pa)KeHUs C JOCTATOYHBIM
Ka4eCTBOM, U HE 00JIaat0NTyI0 N30BITOYHOCTHIO.

Hanwucate kopoTkuii oT4eT MO paboTe, BKIOYHUB B HETO MPOrpaMMy C KOMMEHTapUsIMHU,
rpaduKu HACTPOWKH MOJENHU U 3HAYE€HUSI METPUK MoJeliel (TOYHOCTb, TOJIHOTA).

6. Buzyanuszanus npouecca GyHKIMOHHPOBAHUS HEHPOHHOM ceTH

Jlis BBINIOJTHEHUS 3aJaHusl B3ATb HEHPOHHYIO CETh, IMOJIYUEHHYIO Ha MPEeAbIIyLIEM
3a/laHuN.

1. BHINOAHUTH BU3YaNU3ALMIO AaKTHBAIMM CBEPTOYHBIX CJIOEB (IIPOMEXYTOUHBIX
AKTHBAIUI) TSI HECKOJIIBKAX 00BEKTOB PAa3HBIX KJIACCOB.



2. OcymiecTBUTh BU3yaIH3aluio (PUIBTPOB CBEPTOUHBIX CJIOEB CETH.

3. [IpousBecTy BU3yalIM3alMIO TEIUIOBBIX KapT aKTUBAIMM KJIACCOB C MOMOUIBIO METOJa
CAM.

Hanucats kopoTkuit oT4eT 1o padote, BKIIIOUUB B HETO IPOrpaMMy ¢ KOMMEHTApUSIMU U
pe3yIbTaThl BU3YaU3aIUH.

7. UccnenoBanmne peKyppeHTHOH HeHpoceTH (IIPOrHo3 TeMIlepaTypbl)

Hammcate mnporpammy Ha Python, koropas o0ydaeT perpeccHOHHbIE MOJIENH,
MPEJICKa3bIBAIOIINE TEMIIEPATYPy Ha 3aBTPALIHUI I€Hb B OJIHOM U3 TOPOJOB U MOCTPOSHHBIX HA
HaOOpe JaHHBIX C MOMOILBIO TPEX AITOPUTMOB: IPOCTasi PEKyppeHTHas HelipoHHas ceTb, LSTM
(wmm GRU), u crexk LSTM (wm crek GRU).

BriOpath npu3HaKH, UCHOIB3YIOLIUECS IPH 00YYEHUH, H, €CIIM HE0OXOAUMO, BHIIOIHUTh
ux npenoopadoTky. Pa3znenuts BEIOOPKY Ha 00YUYaOIIYIO U TECTOBYIO.

B pabore HeoOXomuMo wHccienoBaTh pabOTy HEWPOHHBIX CETEH, IOCMOTPETh
BO3MOXXHOCTH HACTPOMKH CETH C THPOPEKUBAHUEM, OMNPEICIUTh KOJIUYECTBO JAHEH M0
MPOTHO3HOTO JIHSA, IJIsl KOTOPBIX JOCTUTAETCS HAUBBICIIAS TOYHOCTD TPOTHO3UPOBAHUS

Hanucats xopoTkuii oT4yer mo paboTe, BKIIOUYHUB B HETO MPOrpaMMy ¢ KOMMEHTapUsIMU,
rpaduKd HACTPOWKH MOJEIHM M 3HAYCHHs] METPUK Mozeneil (Kod(h(UIMEeHT neTepMHHAILNH,
CPEIHIOI0 KBAAPATUYHYIO U CPEIHIOI0 a0COTIOTHYIO OIIUOKH).

Br1OpaTh HamTy4IIyro MOAEIh U3 MOJyYEHHBIX PETPECCOPOB.

Jlisg cBoero BapwaHTa HEOOXOAMMO IMOCMOTPETHh MOCIEAHIO MHU(pPYy HOMEpa CBOEH
3aUETHOW KHIDKKH (WJIH CTYJIEHYECKOro OMiieTa) M BBIOpaTh CBOW HAOOp JaHHBIX:

* ecit mocnneauss nudpa 0 wau 5: matacer — Beibopka moroga Coun (2010-2019 roapr);

* ecnu nocienuss nudpa 1 wim 6: naracer —Bribopka morona Xabaposck (2010-2019
TOJIBI);

* ecniu nocnenHss nudpa 2 wim 7: naracet — Beidopka norona Kanmuaunrpan (2010-2019
TOJIBI);

» ecnu nocaenusiss uuppa 3 wim 8: maracer — Bribopka moroma Skyrck (2010-2019
TOJIBI);

* ecxin nocnenss udpa 4 i 9: maracer — Bridopka moroga Bosrorpan (2010-2019
TOJIBI);

8. 'enepanus My3bIKAJIbHBIX KOMIIO3UIMI € MOMOIIBIO PeKYPPEHTHBIX Mo/Ieei

IToaroroBuTh HAOOP BPEMEHHBIX MOCIEAOBATEIBHOCTEW HOT HEe MeHee 20 My3bIKaJIbHBIX
KOMIIO3UIIMN OHOTO CTWis (HampasiieHus, aBTopa). OOyunTh HAOOp PEKyppPEeHTHBIX MOjeen
JUIS UCCIIeIOBaHMS THX BPEMEHHBIX IOCIEI0BAaTEeIbHOCTEH M HamucaTh TeHEepaTrop MeNOoIHi,
MIO3BOJISTFOIIIMI CO3/1aBaTh MEJIOJIUIO, TIOXOXKYIO Ha UCCIIETyeMBbIE.

Hanwucate kopoTkuii oT4eT Mo paboTe, BKIYKUB B HETO MPOrpaMMy ¢ KOMMEHTAPHIMH,
rpauKu HACTPOMKU MOJIENIEH U 3HAUCHUSI METPHUK MOJIETICH.

Tembl HHAMBUAYATBHBIX IPOEKTOB:

Jig  ykpermuieHMs ~— M3y4EHHOrO0  Marepuajga  IPeJyCMOTPEHO  BBIIOJIHEHHE
UH/IMBUYaJIbHOTO MPOEKTa B paMKax 4acoB CaMOCTOATENbHOHM palOoThl. IIpoekT mMokeT ObITh
BBIMIOJIHEH KaK WHAUBUAYaJIbHO, TaK U B MHMHHU-Tpynne (2-3 4yeln.), Mpu yCIOBUH, YTO O0BEM
paboThl TakXke OyAeT yBenauueH. B koHIle cemecTpa 1o KaXJ10My MPOEKTY MPeACTaBIsAETCs] MUHU-
IPE3EHTAIMs O pe3ynbTarax padoThl.

Temaruka MHAMBUYaILHOTO MpoeKTa cBsi3aHa ¢ Temoid BKP maructpanra. Llens paboTsl
— UCTOJIb30BaHUE METOJOB INIYOMHHOTO 00y4YeHHs B CBOEH Hay4dHOI pabore.

TeMbl 0NIPOCOB HA 3AHATHAX:

Cpsi3aHbl ¢ MarepuajoM MpEeAbIAYIINX JEKLIUH, a TAKKe JMUYHBIM OIBITOM CTYAEHTOB.
CryneHTel MOTYT IpeJiaraTb BAPUAHTHI PEIICHHWM IMTOCTAaBIECHHOM IPENoJaBaTelIeM 3aladM, a
TaKK€ MHCTPYMEHTBI PELICHUS.

[Ipumeps! BOITpOCOB:



1.Kakas HeipoceTeBas MOJIEIb U3 MIEPEUUCICHHBIX B JIYUILIEH CTENEHU MOIXOAUT IS
MIPOTHO3UPOBAHUS BPEMEHHBIX MOCIEA0BATEIIbHOCTEN ?

a) Single-Layer Perceptron b) CNN

c) LSTM d) Multi-layer Perceptron

2. Kak Ha3bpIBaeTCsl HECKOJbKO NPHUMEPOB M3 OOy4arouiel BBIOOPKH, HCHOJB3YIOLIUXCS IS
OJIHOMOMEHTHOT'0 pacyeTa I'paJeHTa U BECOB CETU?

3. [Touemy Mozenu Ha CBEPTOUYHBIX HEHPOHHBIX CETAX MOKA3BIBAIOT HAUTYYIINE MTOKA3aTEIH 110
KJ1acCU(pUKaUu 00BEKTOB Ha U300paXKEHUSIX IO CPABHEHHIO C IPYTUMH MOJAEISAMU?

a)OHH B BBICOKOM CTEIIEHH ONTUMHU3UPOBaHbl | D)OHKM  00nagar0T  mHMPOKUM  HAOOPOM

JUIsi 00pabOTKU BEKTOPOB C YUCIIOBBIMH, @ HE | HHCTPYMEHTOB npeoOpazoBaHus
KaTeropuaJibHbIMU MIPU3HAKAMU MPU3HAKOBOTO  IPOCTPAHCTBA,  KOTOPHIE
MO’KET BapbUpOBaTh pa3pabOTYUK B MOJENIN

C)OHH YYHTBHIBAIOT KOPPEIAUI0 CMEXHBIX | 0)OHH HCHOJB3YIOT CYIIECTBEHHO OoJibliiee
KOMIIOHEHT BEKTOpa YUCJIO HACTPaMBaEMbIX IapaMETPOB, IO
CPaBHEHMIO C IPYTMMH MOJAEISIMU

3.2. TunoBble 3agaHusA JAJsl [POBeJAeHMS] TNPOMEKYTOYHOH aTTecTalud 10
aucuuninne «Heiiponnbie ceTm»

CTyaeHT BBINOJHAET MPE3CHTAIIUIO, & TAK)KE IEMOHCTPHUPYET MPOrpaMMHBIN Kof. Bompockt
0 pe3yJibTaTaM MOTYT 3a]1aBaTh BCE CTYACHTHI IPYIIIIbI, HE TOJIBKO MPENOaBaTelb.

4. MeTtonuuecKkHe  MaTepHaJibl, ONpeNeIsIONMe  TNPOUeIyPbl  OLEHHBAHUS
o0pa3oBaTeJbHBIX Pe3yJILTATOB 00y4eHHUSs

4.1. MeTonuuecKkne MaTePHAJIbI sl OLEHKH TEKYIIEero KOHTPOJISI YCIeBAeMOCTH MO
AMCIUTIIIHHE.

JIJ1s1 OLIEHKY TEKYIEH YCIIEBa€MOCTH HCIIONIb3YETCsl PEUTUHIOBAsI CUCTEMA OLICHUBAHUS :
Tabnuia — basuibHble OLIEHKU /1715 2JIEMEHTOB KOHTPOJIS

o MaxkcuMaJibHBIN OrnennBaemas
OnemMeHTHl yueOHOI
0aJu1 ¢ Hadaa KOMITETEH IS
JeSITebHOCTH
cemecTpa
IlonroroBka k 15*4=60 OIIK-3
71a00paTOPHBIM 3aHATHIM
¥ 3aIIXTa OTYEeTa 110
naboparopHoii pabore
3amuTa MHAUBUIYaJTbHBIX 40 OIIK-3
IIPOEKTOB

4.2. Meroguyeckrue MaTepHaJibl AJIsl NPOBEICHUS] NMPOMEKYTOYHON arrecTaluu 1o
AUCIHHUILIMHE.

OreHka 3a PK3aMEH BBICTABISETCSI Ha OCHOBE BBINOJHEHHBIX JTAOOPAaTOpHBIX padoT U
IIPEACTABIICHUS U 3alUThl UHAUBULYAIBHOIO IIpoekTa. [IpuMeHseTcs peuTUHIoBast CUCTEMa JUIs
OLIEHKHU TEKYIIEH yCeBaeMOCTH 00yJaromuxcsl.



Tabnuna — baybHbBIE OLIGHKU JJI1 9JIEMEHTOB KOHTPOJIS

N MaxkcuMasibHBIN OuenuBaemast
DNIeMEeHTHI y4eOHOM
0as1 ¢ Hauana KOMITETEHITUS
JESITEIIbHOCTH
cemecTpa
[ToaroroBka k 15%4=60 OIIK-3
1a0b0PaTOPHBIM 3aHITHSIM
U 3al1UTa OT4eTa 1o
naboparopHoil pabote
3amuTa MHAUBUYaJIbHBIX 40 OIIK-3
MIPOEKTOB
JK3aMEH

Ilepecyer 6a/1710B B OLIEHKH MPOMEKYTOYHOM yCIIeBAeMOCTH

basutel Ha 1aTy KOHTPOJIBHON TOYKH Onenka
> 90% OT MaKCUMaJIbHOW CYMMBbI 0aJlJIOB 5 (3auTeHo)
Ot 70% no 89% oT MaKCUMaJIbHON CyMMBbI OQJIJIOB 4 (3auTeHO)
Ot 60% 10 69% OT MaKCUMaJIbHON CyMMBI OaJIJIOB 3 (3auTeHo)
< 60% OT MakcHMaJIbHOW CyMMBI 0aJIOB 2 (He3auTeHO)




