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OueHoYHbIEe CpeICcTBA SIBISIOTCS AJIEMEHTOM CUCTEMbl OIEHHBaHHUS C(HOPMHUPOBAHHOCTH KOMIIETEHIMM y oOydaromuxcs B LIEJIOM WM Ha

orpezieIeHHOM 3Tane ee GopMHUpOBaHHUSL.

OC pa3pabatbIBatoTcs B COOTBETCTBUM C padboueilt mporpammoit (PII) apucuuruivbel ¥ BKiIOYaeT B ceOs HaOOp OLEHOYHBIX MATEpUANIOB IS
IIPOBEJIEHUS TEKYILEro KOHTPOJI yCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTecTaluu 1o qucuuiinbe « HelipoHHelie cetn»

1. KomneTreHuu 1 pe3yJabTaThl 00y4eHusi, (popMUpPYyeMble B pe3yJibTaTe 0CBOeHHs JUcHUIIHHbI «HelipoHHbIe ceTH»

Kox u HammeHoBaHHe Kpurtepuu ouennBaHusi pe3yJibTaTOB 00y4eHUs
pe3yJabTaToB
Mnmkarop o0ydeHuss  (IUIAHUPYEMBIC
KoMnerenuus Pe3yIbTATHI o0yueHws,
KOMIETEHIHU XapaKTepU3yIoIIue STaIIbI O XOpOIHO YZ[OBJ'IGTBOpI/ITeJ'II)HO HeyZ[OBJ'IeTBOpI/ITeJ'ILH
TJINYHO (3aYTEHO)
dopMupoBaHus (3aureHO) (3auTeHo) 0 (He3a4TeHO)
KOMITCTEHITHI )
VK-1. Cnocoben | MYK-1.1. BeisBasier OP-1.1.1 OcHoBaTenbHO Xoporio opueHtupyercs B | Cnabo opuentupyercs B|He  3HaeTr  ocHOB
OCYIIECTBIIATh mpobseMHyI0 cutyaiuio, | OOyuaromuiicst Oyaer: pa3dupaeTcsi B OCHOBax |OCHOBAaX  COBPEMEHHBIX | OCHOBaX COBPEMEHHBIX | COBPEMEHHBIX
KPUTHYCCKHIA HAa OCHOBE CHCTEMHOIO | - 3HaTh IPOIICAYPH! | COBPEMEHHBIX TEXHOJIOTUH | TEXHOJIOTUH TTyOWHHOTO | TEXHOJOTHI TJIyOHMHHOTO | TEXHOJIOTHI
aHamu3 MOJX0/Ia OCYIICCTBIIACT | BBIABICHUSA, (OPMHUPOBAHUS | ITyOHMHHOTO o0yueHuUs | 00y4eHUs aHanm3a | 00yueHus aHaJn3a | TITyOMHHOTO
MPOOJIEMHBIX ed MHOTO()AaKTOPHBIN | U COTJIACOBAHUS TPEOOBAHUIA |aHAJM3a Pa3HOPOIHBIX | PA3HOPOIHBIX JIAHHBIX | PA3HOPOJIHBIX  JIaHHBIX | 00yYCHUS aHam3a
CUTyaIui HA | aHAJM3 U JTUATHOCTUKY. K pe3yabpTaTtaM | JaHHBIX (TabnuyHeIe, | (TaOIUIHEIC, (TabnuvHEIC, PAa3HOPOIHBIX TAHHBIX
OCHOBE NYK-1.2. OcymecTBIsSeT | aHATUTHICCKAX  paboT ¢ |M300pakeHUs, CUTHAJBI, | HI300paXKCHUS, CHTHAIBI, | N300paXCHUS, CUTHAIEL, | (TaOIHYHEIC,
CUCTEMHOTO TTOHCK, otbop U | IPpUMCHEHHEM  TEXHOJOTHH |TOCIENOBATSIFHOCTH) IS | IOCIEIOBATEIIEHOCTH) JUIA | TOCTICIOBATEIIEHOCTH) U300paKeHs,
TOIX0/1a, CHUCTEMATH3AIHIO HEHPOHHBIX ceTelt MTOCTPOCHHUS TTOCTPOCHHUS JUTS MTOCTPOCHMUS | CHTHAIIEI,
BBIpa0aTHIBATH nHpOpMaHN JUTSt MIPETUKTUBHBIX MOJIEINEH, | IPEIUKTUBHBIX MOJIENEH, | IPEAUKTUBHBIX MOJETIEH, | TOCIIeI0BATEIEHOCTH)
CTpaTETHIO oTIpeeTICHUS OP-1.2.1 TOATOTOBKH OM3HEC- | TOATOTOBKH OM3HEC- | TOATOTOBKH ousHec- | s TTOCTPOCHHUS
i (57 (exn:1707 8 AJIbTEPHATHBHBIX OO0yuaromuiics Oyaer: AHATUTHKH, pEIICHUS | aHATTUTHKH, peIICHHS | aHATUTHKH, pelieH s | MPeIUKTUBHBIX
BapHaHTOB - 3Hath NPUHIMIGI |330a4 [PEACTABICHHUS W |3ama4 MPEIACTABICHUS U |3amad NPEACTABICHUS U |MOJENEH, MOATOTOBKU
CTpaTeruaecKux TIJTAHUPOBAHUS n |o0paboTkn maHHBIX. Ha|o6paboTku JIaHHBIX. | 00paboTkK nmaHHBIX. C | OM3HEC-aHATUTHKH,
pelIeHui B MPOOJIEMHON | OpraHU3alMK aHAJIUTHYCCKUX | BBICOKOM ypoBHE periaet | CriocodeH C | CyIIIECTBEHHBIMU penieHus 3aau
CUTYaIHH. paboOT C HCIOJH30BAHHUEM | MPAKTHYCCKHE 3a/1a4H | HE3HAYUTECILHBIMU 3aTPYAHCHUSIME  PEIIACT | IPEACTABICHUS u
NVYK-1.3. [Ipeuiaraer 1 | TEXHOJIOTHA HEUPOHHBIX |IPOEKTUPOBAHUS 3aTpyIHEHUSIMH  peIlaTh | IPaKTHYECKUe  3ajadu | 00paboTKM  JaHHBIX.
000CHOBBIBAET ceTei TIPHJIOKCHUH, MIPaKTHYCCKHE 3a/1auH | IPOCKTHPOBAHUS He yMeer
CTPaTeTuI0 JICHCTBHIA C HCTIOJIB3YFOIIIX MIPOCKTUPOBAHUS MIPHUIIOKCHUH, HCIIOJH30BATh pu
yuerom  orpanuyennii, | OP-1.3.1 riyOMHHOE OOy4YeHHE C | IPHIJIOKEHHH, HCHOJIb3YOLINX peleHnu
PUCKOB W BO3MOXKHBEIX | OOydarOmmics CMOXKET: MTOMOIIBI0  COBPEMEHHBIX | HCITOB3YFOIINX riryOMHHOe OOydYeHHe C |TIpaKTHIEeCKUX 3a1ad
ITOCJICICTBHH. - TloaroraBnuBaTh HNaHHBIE | TPOTPAMMHBIX rryOuHHOE OO0YyYeHHE C |TIOMOIIBI0 COBPEMEHHBIX | COBPEMECHHEBIE
JUTSI MIPOBEICHUS | HHCTPYMEHTOB (SI3BIKH | IOMOIIBIO  COBPEMEHHBIX | IPOTPAMMHBIX MIPOTpaMMHEIE
AHATMUTUYECKUX paboT IO | MPOrpaMMHUPOBAHHS, MPOrPaMMHBIX WHCTPYMEHTOB  (SI3BIKH | HHCTPYMEHTHI (SI3BIKH




IIK-4. Criocoben
YIIPaBJIATD
MIOJTyYE€HUEM,
XpaHEeHHUEM,
nepenaye,
00paboTKOM
OOJIBIIIHX.

HIIK-4.1. OcymecTBisier
MOHUTOPUHT M OILIEHKY

MMPOU3BOANUTEIILHOCTHU
00paboTKH OO0JIBIITIX
JIAHHBIX.

UIIK-4.2. Ucnionb3yeT
METOJbl U MHCTPYMEHTHI

OOJIBIITNX
METOaMU

UCCIIEI0OBAHHIO
JIAHHBIX
HEHUPOHHBIX CETEeH

OP-4.1.1

OOy4JaroLIHIACsS CMOXKET:

- MPOBOJWTEH AHAIUTHYECKOE
HCCITETIOBAHUE u
pa3pabaThIBaTh TPHUIOKEHHUS
C TIPUMEHEHHWEM TEXHOJIOTHit

OuOIHOTEeKH u
¢bpeiimMBopkn),
HCIIOJI30BAHMS
TEXHOJIOTHI MAITMHHOTO K
riry6oKoro oOyueHHs JUist
0TOOpaKeHHS
B3aUMO3aBUCUMOCTEH B
JIAHHBIX.

HHCTPYMEHTOB (sI3BIKHT
POrpaMMHUPOBAHUS,
OuOIMOTEKH u
(bpeiiMBopKn),
HCIIOIB30BaHUS

TEXHOJIOTUH MaIllInHHOTO U
riryOoKoro oOy4eHus uist

0TOOpaKeHHS
B3aUMO33aBUCUMOCTEH
JaHHBIX.

B

POrpaMMHPOBAHM,
O6ubIMoTEKN "
(bpeitMBoOpKN),
UCIIONIb30BaHHMs
TEXHOJIOTUH MaIInHHOTO
n TIyOOKOro oO0y4eHUs
Ut 0TOOpaKEeHUs
B3aHMO3aBUCUMOCTEH B
JaHHBIX.

POrpaMMHPOBAHUS,
O6ubIMoTeKN u
(bpeiiMBOpKH)
MMPUMEHATH
TEXHOJIOTUH
MAIIHHHOTO u
riryookoro oOy4eHus
IUIST OTOOpasKEeHHS
B3aMMO3aBUCUMOCTEH
B TAHHBIX.

NOJIy4EHHs], XpaHEHHMs], | HEHPOHHBIX ceTeit B
nepenaud,  0OpabOTKH | COOTBETCTBHHU c
OOJIBIINX JaHHBIX TpeOOBaHUAMH 3aKa34unKa
OP-4.2.1: Oo6yyaromnuiics
cyMeeT MIPOBOJTUTH
WIIK-4.3. PazpabarbiBaeT | aHaIUTHYECKOE
MIPEUIOKCHUS MO | UCCIICIIOBAHUC "
TTOBBIIIICHUTO pa3pabaTbIBaTh MPHUIOKCHUS
MIPOU3BOIUTEILHOCTH C MIPUMEHCHUEM TEXHOJIOTHH
00paboTKH OoNBIINX | HEHPOHHBIX ceTei B
JIAHHBIX COOTBETCTBUH c
TpeOOBAHUSAMH 3aKa39nKa
OP-4.3.1: OO0yuaromuiics
OBJIAJICET METOZaMuU
pa3pabOoTKH MPEIOKESHUH 10
IIOBBIIICHUIO
MPOU3BOTUTCILHOCTH
00paboTKH OOJIBIITIX
JaHHBIX.
IIK-6. Cnoco6en | UTIK-6.1. Bwibupaer wu | OP-6.1.1. 3HaeT MeTOABI U 3HaeT METOBI U 3HaeT METOBI U 3HaeT METOIBI 1 He 3HaeT MmeTons!
BBIOMpATb, paspabarbiBaet WHCTPYMEHTAJILHBIE WHCTPYMEHTAJILHBIE WHCTPYMEHTAJIEHBIE WHCTPYMEHTAaJIbHbIE WHCTPYMEHTAaJIbHbIE
paspadathiBaTh M | NPOrpaMMHbIe CpeJcTBA CUCTEM CpejIcTBa CUCTEM CpeJIcTBa CUCTEM CpejcTBa CUCTEM CpeJIcTBa CUCTEM
TPOBOAHTD KOMIOHCHTEI cnerem HCKYCCTBEHHOTO HCKYCCTBEHHOTO HCKYCCTBEHHOTO HCKYCCTBEHHOTO HCKYCCTBEHHOTO
9KCIIEPUMEHTATb | UCKYCCTBEHHOIO
HYI0  TIPOBEPKY | HMHTELTEKTA. WHTEJUICKTa, KPUTCPUH UX WHTEIUICKTa, KPUTCPUH WHTEIUICKTa, KPUTCPUHU WHTEJUICKTA, KPUTCPUHN | MHTCIIICKTA,

paborocnocobHO

BLI60pa 1 MCTOJBI

ux BLI60pa 1 MCTOJBI

ux B},160pa 1 MCTOJBI

ux BBI60pa 1 MCTOJbI

KpPHUTEpUH UX BBIOOpA




CTH
NpOTPaMMHBIX
KOMITOHEHTOB
cHCTeM
HCKYCCTBEHHOTO
HHTEJIEKTAa 110
o0ecreueHuIo
TpeOyeMbIX
KPHTEPHEB

3¢ (eKTUBHOCTH U
KayecTBa
(yHKIMOHUPOBAH
ust

KOMIUTIEKCHPOBAHHS B
paMKax CO3JaHus
WMHTErPUPOBAHHBIX
THOPHUITHBIX
MHTEJUICKTYaIbHBIX CHCTEM
Pa3IMYHOTrO Ha3HAYCHUS.

KOMILTIEKCHPOBAHHS B
paMKax Co3JaHus
WHTETPUPOBAHHBIX
THOPHUITHBIX
MHTEIICKTYaTbHBIX
CUCTEM Pa3IMYHOIr0
Ha3HAUYCHUS.

KOMITJIEKCUPOBAHUS B
paMKax co3aHus
HWHTETPUPOBAHHBIX
THOPHUTHBIX
HHTEIUICKTYalIbHBIX
CHUCTEM Pa3IUYHOrO
Ha3HAYEHUS, HO
JTOITyCKaeT
HE3HAYUTENIbHBIE
OIINOKHU.

KOMILTEKCHPOBAHHS B
paMKax CO3JaHus
WMHTETPUPOBAHHBIX
THOPHUITHBIX
MHTEIUICKTYaTbHBIX
CHUCTEM Pa3IHYHOTrO
Ha3HAYEHUS, HO
JIOITyCKAaeT MHOTO
OIIHOOK.

¥ METOJIBI
KOMILJIEKCUPOBAHUSI
B paMKax CO3/1aHHs
HMHTETPUPOBAHHBIX
THOPHITHBIX
HHTEIUICKTYaTbHBIX
CUCTEM Pa3TUYHOIr0
Ha3HAUYECHUS.




2. Jtanbl GopMUPOBAHUS KOMIIETEHIMI M BU/IbI OLIEHOYHBIX CPeICTB

Irtansl GOpMUPOBAHUS KOMIIETEHIHIT

Koa n naumeHoBaHue

Bua oueHo4Horo cpeacrsa

Ne (TecTsl, 3a1aHMs1, KEWCHI, BOTIPOCHI U
(pa3aenbl TUCHUTIMHBI) pe3yabTaToB 00y4eHHs p.)
Paznmen 1. OcHoBwl HelipokomnbroTepHbix | OP-1.1.1, OP-1.2.1, OP-6.1.1. |Ompoc Ha 3aHATHAX, MOATOTOBKAa K
BbuMcHeHNH.  OCHOBHBIE — TOJIOXKEHHS 7Ta0OpaTOPHBIM 3aHATHSM, ITyOIMYHAS
1 HEHUpPOCETEBBIX BbIYMCIEHUI. Brinonnenue 3ammTa JabopaTopHoi paboTsr Ne 1.
" | maboparopHO
paboter Ne 1 (IToctpoenue HeiipoceTeBOro
perpeccopa)
Pasmen 2. Heiiponnsie cetu Bctpeunoro| OP-1.1.1, OP-1.2.1, OP-1.3.1, |Ompoc Ha 3aHATHAX, MOATOTOBKAa K
pacrnpocTpaHeHusl. Hacrpoiika OP-4.1.1 J1a00OpaTOpHBIM 3aHATHAM, MyOIMYHAS
apXUTEKTypbl W QJITOPUTMBI HACTPONKH 3amura JjabopaTopHoit paboTsl Ne 2.
2 HEIPOHHBIX ceTei BCTPEYHOI'O
" | pacmpocTpaHeHusl. Brimonnenue
nabopaTopHO
pabotsr Ne 2 (OOyueHne HeHpoOceTeBOTO
Kiaccudukaropa)
Pazmen 3. Amropurmer ontummzanmu B| OP-4.1.1, OP-4.2.1, OP-4.3.1 |Ompoc Ha 3aHATHAX, MOATOTOBKAa K
oOyueHNH HEHPOCETEBBIX MOJIETIEH. 7a00paTOPHBIM 3aHATHAM, ITyOIUYHAS
3 OnTuMu3atopsl  00ydeHHS  HEHpPOHHBIX 3amuTa 1abopatopHoi paboTsl Ne 3.
ceteil. Bemmonnenne mabopaTopHoii paboTsI
Ne 3 (MccnenoBaHue — apXHUTEKTYpHI
HEeHpOHHOH ceTH)
Pasnen 4. Pexyppenthbie Heliponnbie cet. | OP-1.1.1, OP-1.2.1, OP-1.3.1, |Omnpoc Ha 3aHATHAX, MOATOTOBKAa K
4 HeiipoHHble cetn ¢ 0OpaTHBIMH CBSI3SIMH. OP-4.1.1,0P-4.2.1 71a00paTOpPHBIM 3aHATHAM, ITyOIUYHAs
Brmmonnenue naboparopHoit padotsr Ne 4 3amuTa JabopaTopHoi paboter Ne 4.
(Knacrepuzanus nanasix SOM)
Paznen 5 CepTouHble HEHPOHHBIE CETH. OP-1.2.1,0P-1.3.1 Onpoc Ha 3aHATUAX, MOATOTOBKA K
CBeprouyHble  HEHpOHHBIE  CeTH W 1a00paTOpPHBIM 3aHATHAM, ITyOIUYHAs
5 |aBTO3HKOIEPHI. Bemonnenue 3amuTa JabopaTopHoi paboTer Ne 5.
nmabopaTopHOit paboThI No 5
(Knaccuduxarop nzodpaxeHui)
Pazmen 6. OOyuenme ©0e3 yuurens u| OP-1.2.1, OP-4.1.1, OP-4.2.1 |Omnpoc Ha 3aHATHAX, MNOArOTOBKAa K
o0y4eHue c MOJIKPEIICHHEM B 1a00paTOPHBIM 3aHATHAM, ITyOJIUYHAs
HelipoceTeBBIX MozieisIX. HelipoHHbIe ceTH, 3anuTa 1abopatopHoi paboTsl Ne 6.
6 oOyyarommecst 06e3  yuurens W C
TOJIKPETIICHUEM. BrinonHenue
nabopaTopHoii paboTsl Ne 6 (Busyanusanus
npouecca (GyHKIIMOHUPOBaHUS HEHPOHHOU
ceTn)
Paznen 7. Busyanmuzamust u o0bsicammocts | OP-1.2.1, OP-4.1.1, OP-4.2.1, |Onpoc Ha 3aHATHAX, MOATOTOBKAa K
HEHpOHHBIX ceTel. Bmyammsamus u OP-4.3.1 1a00paTOPHBIM 3aHATHSAM, ITyOIIIHAs
7 | 0OBSICHUMOCTh HEWPOCETEBBIX MOICTECH. 3amuTa 1abopatopHOi paboTsl Ne 7.
Bemonnenne naboparopuoit pabotsr Ne 7
(MccaenoBanue peKyppeHTHOI HelipoceTn)
Pasmen 8. IlamsTh HeﬁpoceTeBHx OP-1.2.1, OP-4.1.1, OP-4.2.1, |Onpoc Ha 3aHATHSIX, I[OATOTOBKA K
MOJIEIEIA. XpaHeHne —accouuauuii OP-4.3.1 nabopaToOpHBIM SaHHI‘HHM, myOnuaHas
yIpaBJeHHE TMaMAThI0 B HEHPOCETEBBIX sauuTa nabopatopHoii pabotsr Ne 8.
8 |momemsix. BemonHenuwe — 1a6OpaTOPHOI
paborel Ne 8 (I'eHepamusi My3bIKaJIbHBIX
KOMITO3MLIMI C TIOMOILBIO PEKYPPEHTHBIX
MoJenei).
[IpomesxxyTounast aTTecTalus (o OP-1.3.1 [TyOnwyHOE TpeiCTaBICHUE W 3alluTa
g |Pe3ynbTaTaM BbIOIHEHUS 11a00paTopHBIX OP-4.1.1 pe3yJIbpTaToB MHIIUBHUYAJIEHOTO
pabor (min 70%) w mnpe3eHTaLUH MIPOEKTA.

WHAWBHAIYAIBHOTO MIPOEKTA -2-3 MUH/YeN.)




3. TunoBble KOHTPOJbHBbIE 3a/IaHUSI HJIM HHBbIE MATepPHAJbl, HEOOXOAUMBbIE s
OLIEHKH 00pa30BaTe/IbHBIX Pe3yJIbTaTOB 00y4eHHs

3.1. TumoBsle 3amaHuUs A MPOBEACHUS TEKYIIEro KOHTPOJS YCIIEBAEMOCTH MO TUCIMILUIMHE
«HenpoHHsle ceTn».

1.ITocTpoenue HeiipoceTeBOro perpeccopa

Hanucars nporpammy Ha Python, kotopas oOyuaer HeilpoceTeBoil perpeccop, ¢ HOMOIIbIO
oubmmotek ScCikit-learn u keras (ommmonansHo PyTorch). B kaudecTBe BBIOOPOK BO3BMHTE
BapHaHTHI HIDKE.

BriOpate mpu3Haky, WCMONB3YIOIIUECS TPHU OOYYEHHH, W, €CIM HEOOXOAMMO, BBHIMOIHHUTH HX
npenoopadboTky. Pasgenuts BRIOOpPKY Ha oOydYaroniyr0o W TecToByl. B pabore HeoOxommmo
UCCIIEIOBATh PabOTy apXUTEKTYp U alTOPUTMOB OOYUYECHHS C Pa3HbIMU 3HAUYCHUSMHU MMapaMETPOB
CTPYKTYpbI U 00y4eHuUs (TUrepnapaMeTpoB) CETeH U BbIOpaTh HAMITYUIINE 3HAUEHUS TIOCIIEHUX.
Hamucatp kopoTkuii oTueT 1o paboTe, BKIIOUUB B HETO MIPOrPaMMy ¢ KOMMEHTAPHUSIMU, 3HAUCHUS
KadecTBa MoJjiesieil. BeiOpaTs maydInyro Moaens.

Jliist cBOero BapuaHTa perpeccopa HeoOX0AUMO MTOCMOTPETh MOCIIEIHIO TUPPY
HOMEpPA CBOEH 3a4eTHOM KHIKKH (MJIM CTYJECHYECKOTO OMIIeTa) U BBITIOJHUTD CICAYIOIINE
KOPPEKTHPOBKH:

* ecu mocnenHss mudpa 0 wim 5: natacet — JlecHbIe OKaphl
(https://archive.ics.uci.edu/ml/datasets/Forest+Fires), mpencka3piBaeMoe 3HaUCHHE — IIOIIA/Ib
noxkapa (Area);

* ecyii nocnenHss nudpa 1 unm 6: natacer — KayectBo BuHa
(https://archive.ics.uci.edu/ml/datasets/ Wine+Quality) mpeacka3zbiBaeMoe 3HaU€HUE — Ka4eCTBO
(Quality), nms matacera ¢ kpacHbIM BHHOM, winequality-red.csv;

* ecyi mocnenHss nudpa 2 unu 7: natacet — KagectBo BuHa
(https://archive.ics.uci.edu/ml/datasets/Wine+Quality) nmpeackassiBaeMoe 3HaUeHHE — KAa4e€CTBO
(Quality), s natacera ¢ GenbiM BUHOM, Winequality-white.csv;

* ecyi ocnenHss nudpa 3 win §: mataceT — ApeH/ia BEIOCHIIEIOB
(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), mpencka3piBaeMoe 3HAYCHHE —
KOJIMYECTBO apeH]] BEJIOCUTIEIOB B CYTKH (Area), matacet day.csv;

* ecu mocnenHss udpa 4 wim 9: natacet — ApeHja BeJIOCHUIICIOB
(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), npencka3siBaeMoe 3HaUeHUE —
KOJIMYECTBO apeH]I BEJIOCHUIIEIOB B yac (Area), matacet hour.csv;

2. O0y4yeHue HelpoceTeBOro Kjaaccupukaropa
Hanucats nporpammy Ha Python, koTopas 00y4aet HelipoceTeBoil KiacCU(PUKATOP, C TOMOIIBIO
oubmmotek scikit-learn u keras (ommmonanmsHO PyTorch). B kauecTBe BBHIOOpPOK BO3BMHTE
BapHaHTHI HILKE.
BriOparh npu3HaKM, MCMONIB3YIOMIMECS TMPU OOYYEHHH, M, €CIIM HEeOOXOAMMO, BBITIOJHHUTH UX
npenoopaboTky. Pasgenuts BeIOOpPKY Ha oOydYaronlyr0o W TecToByk. B paboTe HeoOxomammo
UCCIIEIOBATh paO0OTy apXUTEKTYpP M aJTOPUTMOB OOYUEHUS C Pa3HBIMH 3HAUCHHUSIMH ITapaMeTpOB
CTPYKTYpbI 1 00y4eHus (TUIepnapaMeTpoB) CETei U BEIOpaTh HAMITYUIIINE 3HAUCHUS TIOCTIETHUX.
Hanmcats KopoTkuit 0TueT 10 paboTe, BKIOYHB B HETO MPOTPAMMY ¢ KOMMEHTAPHSIMHU, 3HAYCHHS
KauecTBa Mojieseld. BeiOpaTh MydInyto MOJeNb.

Bri6opxka mis knaccudukaropa Covertype Data Set
(https://archive.ics.uci.edu/ml/datasets/Covertype).

Jli1s 3TOr0 HEOOXOIMMO ITOCMOTPETH MOCIEIHIOW U(PY HOMEPA CBOEH 3a4E€THOM
KHIDKKU (MJIA CTYJIEHYECKOT0 OMIIeTa) U BBHITIOTHUTH CIEAYIONINE KOPPEKTUPOBKHU:



Mertka knacca — Cover Type. Tak kak HE0OOX0IUMO CO37aTh OMHAPHbBIE
KJIaCCU(UKATOPHI, a BO3ZMOKHBIX KJIACCOB — 7, TO CHa4aja He0OXO0AMMO U3MEHUTh 3HAUCHHE
metku Cover Type.

J171s 3TOTr0 HEOOXOIMMO MMOCMOTPETH MOCIEIHIO U(PY HOMEpPaA CBOECH 3a4eTHOM
KHIDKKY (WJIA CTYACHYECKOTO OMIIeTa) U BBITIOTHUTD CIICAYIOINE KOPPEKTUPOBKU: €CITN
nocneansis uudpa 0 wim 5: meTky 0 3aMeHUTH Ha Kiacc A, MeTku 1, 2, 3, 4 3aMeHUTh Ha KJ1acc
B;

ecnu nocnennss uudpa 1 unm 6: meTky 1 3amenuTh Ha kiacc A, metku 0, 2, 3, 4
3aMEHUTH Ha Kitacc B;

ecnu nocnensis uudpa 2 uin 7: METKy 2 3aMeHUTh Ha kiacc A, metku 0, 1, 3, 4
3aMEHUTH Ha Kitacc B;

ecnu nocneAnsis uudpa 3 win §: MeTKy 3 3aMeHuTh Ha kiacc A, metku 0, 1, 2, 4
3aMEHUTH Ha Kitacc B;

ecnu nocnensis uudpa 4 v 9: meTky 4 3aMeHuTh Ha kiacc A, metku 0, 1, 2, 3
3aMEHUTH Ha Kjacc B.

3.UccaenoBanne apxuTeKTypbl HEHPOHHOM CeTH

Jlnist BIIONTHEHUS pabOThl HEOOXOAUMO B35ITh HEHPOHHYIO CETh, MOJyUYEHHYIO Ha MPEIblIyIIeM
3a/laHud. BBINOTHUTH MOBTOpPHOE OOyYE€HHE IOIYYEHHOM apXUTEKTypbl U BHU3YyaJIU3UPOBATh
HOBEPXHOCTh (PYHKIIMM TIOTeph B TNPOCTPAHCTBE JBYX BBIOPAaHHBIX BECOB, a TaKKe
MOCJIEI0BATEIbHOCTh W3MEHEHUS OSTUX BECOBBIX KOA(D(PUIMEHTOB HaA KaXJAOW HUTEpaluu
oOyuenus. IlodyduTs Ba)kHOCTH BECOB C IOMOILIBIO HCCIEAOBAaHHMS UyBCTBUTEIBHOCTH CETH.
HccenenoBaTh BO3MOKHOCTH 110 PEAYKIIMM CETH C YYETOM ITOIYYEHHON BaXKHOCTH.

Hanucare kopoTkuii oT4yeT 1o padoTre, BKIIOUUB B HETO MIPOrpaMMy C KOMMEHTAPHUSIMU, PUCYHKH
HAaCTPOWMKHU MOJIENIN Y 3HAYEHHUsI METPUK IOJHON U peyLIMPOBAHHBIX APXUTEKTYD.

4. Knacrepuzauus 1anabix SOM

B xauecTBe 00y4Jaronux JaHHBIX PEKOMEHAYETCS B3SATh HA0Op M3 Ja00OpaTOpHOMN pabOThI
2. Hanwmcatp mporpammy Ha si3bike Python, BeITIONHSIONIYIO 3a/ady KiacTepU3alliu JaHHBIX C
HCITOJIb30BAaHUEM CaMOOPTaHHU3YIONUXCs apxuTekTyp SOM, Tpebyercs moao0paTh apXUTEKTy Py
CeTH (BBIIIOJHUTh PETYJISALHUIO pa3MEpPOB JIBYMEPHOM U TPEXMEPHOI CETH, a TaKKe MPOU3BECTU
ucciaenoBanue GyHKIMK OJM30CTH M MX MapaMeTpPOB), MPUBECTH METPUKH KauyecTBa MOJICTH U
BU3YaJIM3UPOBAThH MpoIiecc 00ydeHust Moemu. Pe3ynbraTel paboThl MPUBECTH B OTYETE.

5. Knaccudukarop uzodopaxeHuii

Hanucare mnporpammy Ha Python, kotopas oOyuyaer OuHapHBIH KiaccudUKaTOp
n300pa’keHMi Ha OCHOBE CBEPTOYHBIX HEHPOHHBIX CETEH.

JUi 3TOro HY>KHO MOATOTOBUTH JBE MANKU ¢ U300PAKEHUSAMH, IPUHAUICKALUMH IBYM
KjJaccaM (M300pakeHUsT MOXHO 3arpy3utb u3 cetu HHTepHer). Pasmenuts BBIOOpKY Ha
00yyaroIyto 1 TECTOBYIO.

[MocTpouts HAOOp CBEPTOYHBIX HEUPOHHBIX CETEH, OTIMYAIOUINXCS KOJIMYECTBOM CJIOEB,
Yyepe0BaHUEM CJIO€B, HAJMYHMEM HpPOPEXHUBAHUSA U OOYyUUTh MX Ha MOATOTOBIEHHOM Habope
U300paKECHHH.

BeiOpath ceTh, MO3BOJIAIOLIYI0 KIACCU(UIMPOBATH M300pa)KEHUs C JAOCTATOUYHBIM
KayecTBOM, U HE 00J1aJat0I1y 0 N30bITOYHOCTBIO.

Hanucaths kopoTKuii 0T4ET 10 paboTe, BKIIIOYMB B HETO IPOrPaMMy ¢ KOMMEHTapUsIMH, rpaduku
HACTPOIMKU MOJIEIH U 3HAYEHUSI METPUK MOJIENIEH (TOUHOCTb, MTOJIHOTA).

6. Buzyaan3anusi npouecca pyHKIMOHMPOBAHUS HEHPOHHOI ceTH

J11s1 BBINTOJTHEHUS 3aJaHHS B3SITh HEHPOHHYIO CETh, ITOJyUYEHHYIO Ha MPEIbIIyLIEM 3aJaHHH.

1. BBIMOTHUTE BU3YyaTM3AIMIO aKTUBAIIUNA CBEPTOYHBIX CJIOEB (MMPOMEKYTOYHBIX aKTUBAIUH) JIs
HECKOJIBKUX 00BEKTOB Pa3HbIX KIACCOB.



2. OcymiecTBUTh BU3yaIH3alnio (PUIBTPOB CBEPTOYHBIX CIIOEB CETH.

3. IlponsBecTr BU3yanu3alHio TEILUIOBBIX KapT aKTUBALMU KJIACcCOB ¢ momouipto metoga CAM.
Hamucate xopoTkuii oTder mo paboTe, BKIIOYKMB B HETO NPOrpaMMy C KOMMEHTApUSMU U
pe3yabTaThl BU3yaIU3aLlUu.

7. UccaenoBanue peKyppeHTHOM HellpoceTH (IPOrHO3 TeMIIepaTypbl)

Hanucats nporpammy Ha Python, kotopast 00y4aet perpeccuoHHbIE MOJIENH,
MPEACKa3bIBAIOIINE TEMIIEPATYPY HA 3aBTPAILIHUM JIEHb B OJJHOM M3 TOPOJIOB U MTOCTPOEHHBIX Ha
HaOOpe JaHHBIX C MOMOIIBIO TPEX AITOPUTMOB: MPOCTas PEKyppeHTHAs HelpoHHas ceTb, LSTM
(umu GRU), u ctexk LSTM (unu crek GRU).

Br16path npu3HaKku, UCTIONB3YIOMIUECS TTPU O0YYCHHH, U, €CITM HEOOXOIUMO, BHITIOTHUTD UX
npenodpaboTky. PaznenuTs BEIOOPKY Ha 00yUaIOIIyI0 U TECTOBYIO.

B pa6ote Heo6xoauMo uccienoBaTh paboTy HEHPOHHBIX CETEH, TOCMOTPETHh BO3MOKHOCTH
HAaCTPOUKHU CETH C MPOPEKUBAHUEM, ONPEIETUTh KOJIMYECTBO JHEN JO MPOTHO3HOIO JHS, AJIs
KOTOPBIX JIOCTUTACTCS] HAUBBICIIAsk TOYHOCTh IPOTHO3UPOBAHUS

Hamucate kopoTKuit oT4eT 1Mo padboTe, BKIYHUB B HETO MPOTPAMMY C KOMMEHTapHUAMHU, rpaQuKu
HACTPOUKHU MOJICNI Y 3HAYCHUS METPUK MoJiesiel (K03 UIIMEeHT TeTepPMUHAIINHN, CPEIHIO0
KBaJJPaTUYHYIO U CPEHIOK a0COIIOTHYIO OLIHMOKH).

Br16paTh HarTyuI1yto MOZIEIb U3 MOJyUYEHHBIX PErPECCOPOB.

Jliis cBoero BapuaHTa HEOOXOAUMO [TOCMOTPETh MOCIEIHIO PPy HOMEpa CBOEH 3a4eTHOI
KHIKKU (WJIM CTyJIeHYeCKoro Ouiera) v BbIOpaTh CBOM HaOOp JaHHBIX:

* ecnu mocnenHssa nudpa 0 wum 5: natacetr — Beibopka nmoroga Coun (2010-2019 roasr);

* ecu nocnenHsaa uugpa 1 wim 6: natacer —Bribopka noroga Xadaposck (2010-2019 roaer);

* ecnu mocnenHss nudpa 2 wiu 7: natacet — Beibopka nmoroga Kamununrpan (2010-2019 roner);
* ecu nocnenHsaa uudpa 3 wiu 8: natacetr — Beibopka noroga Axyrck (2010-2019 roner);

* ecnu mocnenHss nudpa 4 wim 9: natacetr — Beibopka nmoroga Bonrorpazg (2010-2019 rogsr);

8. Feﬂepaunﬂ MY3bIKAJbHBbIX KOMIIO3UIUI ¢ MOMOIIbIO PEKYPPEHTHBIX Mojaeaei

[ToaroroBuTh HA0OP BPEMEHHBIX MOCIEI0BATENBHOCTEN HOT HE MeHee 20 My3bIKaIbHBIX
KOMITO3HIINI OTHOTO CTHIIS (HampaBieHus:, apTopa). O0yunuTh HaOOp PEKYPPEHTHBIX MOIETICH ISt
UCCJIEAOBAHUS ATHUX BPEMEHHBIX IIOCIIEIOBATEIBHOCTEN W HANMCaTh TIE€HEpaTop MEJOIUN,
MO3BOJIAIOIINI CO3/1aBaTh MEJIOIUIO, IOXO0XKYIO Ha HCCIIEAyEMBIE.

Hamucatp kopoTkuii oT4eT 1o paboTe, BKIOYHUB B HETO MPOTPAMMY C KOMMEHTAPUSIMU,
rpaduKy HACTPOHKHU MOJETIeH U 3HAaYE€HUSI METPUK MOJICIICH.

TemMbl HHAMBHUAYATbHBIX IPOEKTOB:

JUia  yKkpemseHuss HM3yYEeHHOro Marepuajla IpPeIyCMOTPEHO  BBIIIOJIHEHUE
UH/IMBUAYAIbHOTO MPOEKTa B PaMKaX YacoB CaMOCTOATENBbHOW paboThl. IIpoekT MoxkeT ObITh
BBINIOJIHEH KaK WHIUBUAYalbHO, TaK U B MUHHU-Tpynne (2-3 d4ein.), Mpu YCIOBHM, YTO 0OBEM
paboThl Takxke OyZeT yBenauueH. B koHIle ceMecTpa 1Mo KakJoMy IPOEKTY MpeACTaBIsIeTCss MUHU-
IIPE3EHTALNS O pe3yibTaTax pabOTHI.

TemaTtnka MHIUBUIYATBHOTO MpoekTa cBa3aHa ¢ Temoil BKP marucrpanra. Iens
paboThI — HCTIOIB30BaHUE METO/I0B TTTyOMHHOT0 00yUYeHMsI B CBOEH HayyHOU padoTe.

TeMbI OIPOCOB HA 3AHATHAX:

Cpsi3aHpl ¢ MarepuajlioM MPEABIAYIIMX JIEKIHHA, a TaKXe JMYHBIM OIBITOM
cTyeHToB. CTyJeHTBl MOTYT NIpe/ularaTh BapMaHThl PELICHUI MOCTaBICHHON IpenojaBaTesieM
3a/1a4M, a TAK)KE MHCTPYMEHTBI PEILICHUSI.

[Ipumeps! BOIIPOCOB:

1 .Kaxkas HeiipoceTeBast MOAEIb U3 IEPEUNCIICHHBIX B JIy4IlIed CTEIICHU TOAXOANUT AJIs
IPOrHO3MPOBAHUS BPEMEHHBIX NOCIIEA0BATEIbHOCTEN?



a) Single-Layer Perceptron

b) CNN

C) LSTM

d) Multi-layer Perceptron

2. Kak Ha3pIBaeTCcs HECKOJBKO IIpUMCPOB U3

oOyuJaromieii BIOOPKH, HCIIONB3YIOMIUXCS TS

OJHOMOMCHTHOTI'O pacyeTa rpagJuC€HTa U BECOB cetu?

3. Hoquy MOJEJIN Ha CBEPTOYHBIX HCprOHHBIX CCTAX IMMOKAa3bIBAKOT HAMITYYIIHE ITIOKAa3aTCIN

o KJ'IaCCI/I(I)I/IKaL[I/II/I 00BEKTOB Ha I/I306pa)KeHI/I$IX 10 CPAaBHCHUIO C IPYTIr'UMHU MO)ICJ'IS{MI/I?

a) OHu B BBICOKOM CTENEHU ONTHUMU3UPOBAHBI
s 00pabOTKH BEKTOPOB C YHCIIOBBIMH, a HE
KaTeropuaJIbHbIMU IIPU3HAKAMHU

b) Ounm o6magaroT MHPOKHM  HAOOPOM
UHCTPYMEHTOB NPe00pa30BaHUs PU3HAKOBOTO
POCTPAHCTBA, KOTOPHIE MOXET BapbHUPOBATH
pa3paboTYMK B MOJIEIN

c) OHM YYHUTBHIBAIOT KOPPEISALHUI0 CMEXKHBIX
KOMITOHEHT BEKTOpa

d) OHu HCHONB3YIOT CYIIECTBEHHO OoJibliee
YHCIIO HACTPAaMBACMBIX  MApaMETPOB, IO
CPaBHEHHIO C APYTUMH MOJICIISIMUA

3.2. TunoBeie 3amgaHus ISl TPOBEICHUS
«HenpoHHble ceTu»

HpOMC)KYTOQHOfI arrecraguu 110 AMCHUIIIIMHE

CTy,[[eHT BBIITOJHACT MPE3CHTAINIO, a@ TAKKC JECMOHCTPUPYCT HpOFpaMMHHﬁ KOI. BOHpOCBI 1o

pe3yjibTaTaM MOTYT 3adaBaTb BCC CTYACHTHI I'PYHIIbI, HC TOJBKO IIPEII0JaBaTeClIb.

4. Meroanuyeckue MaTepHaJIbl,

onpeaeasoume

npoueaypsl OlleHUBAHUS

00pa3oBaTe/IbHBIX Pe3yJIbTATOB 00yYeHHUS
4.1. MeTonuueckre Matepuaabl JUIsl OIEHKH TEKYIIEer0 KOHTPOJISI YCIEBAEMOCTH TIO

NUCILIUILINHE.

21.]'[5{ OLICHKH TeKYHIeﬁ YCI€BAa€CMOCTH HUCIIOJIB3YETCA peﬁTHHFOBaSI CHUCTEMA OLICHUBaAHHA:
Ta6nnua — bannsHBIC OIOCHKH IJIs1 DJICMCHTOB KOHTPOJIA

o MaxkcuMaNbEHBIN OnennBaeMas
OnemMeHTsl yueOHOI
0as c Havaa KOMTICTCHITHSI
JIESTEITbHOCTH
cemecTpa

[MoaroroBka K 15*4=60 YK-1, IIK-4
71a00paTOPHBIM  3aHATHUSM
W 3ammMTa  oT4era 110
nabopaTopHO# paboTe
3amuTa UHIUBUIYaJIbHBIX 40 YK-1, IIK-4
IIPOEKTOB

4.2. Metonuyeckre Martepuaibl JUIs TPOBEICHHS MPOMEXKYTOUHOW aTTeCTallud IO

JUCITATIIINHE.

OneHka 3a 9SK3aMEH BBICTaBJISIETCSI HA OCHOBE BBINOJHEHHBIX JIaDOpaTOPHBIX paboT u
MPEJICTaBICHUS U 3aIlUThl MHAUBUIYaTbHOTO MpoekTa. [IpumenHsieTcss pedTHHTrOBasi cuctema s
OIICHKH TEKYIIEH yCreBaeMOCTH 00yJarOIInuXCsl.



TaGJII/II_Ia — bannpHbIe OIEHKU I DJIEMEHTOB KOHTPOJIA

o MakcumanbHbIN OnenuBaeMas
DJIeMEHTHI yu4eOHOM
0ast c Havyana KOMTICTCHITHS
JIESITEITBHOCTH
cemecTpa

[Toaroroska K 15*4=60 VYK-1, I1K-4
71a00paTOPHBIM  3aHSATHUSM
W 3amy|Ta  oT4deTra 110
nabopaTopHoii pabote
3amura MHIUBHUYaJIbHBIX 40 YK-1, [IK-4
MIPOEKTOB
IK3aMeH

Ilepecuer 0a,1710B B OLIEHKH MIPOMEKYTOYHOH yCIIeBAeMOCTH

bajuibl Ha 1aTy KOHTPOJIBHON TOYKH Ouenka

> 90% OT MakcMManbHOW CyMMbl H6anios 5 (3auteno)

Ot 70% no 89% ot MakcUMaJIbHOW CyMMBI OAJIIIOB 4 (3auTeHo)

Ot 60% 1o 69% oT MakCUMaIbHOW CyMMBI OAJIIIOB 3 (3auTeHo)

< 60% oT MakCUMaJIbHOI CyMMbI OajljioB 2 (He3a4YTEeHo)




