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OC sBnsitOTCA 3IEMEHTOM CUCTEMBI OIICHUBaHUS CHOPMHUPOBAHHOCTH KOMIIETEHIIMI y 00yYaromMxcsl B IEJIOM UM Ha OINpPENEICHHOM 3Tare ee

dhopmupoBaHus.

OC pa3pabatbIBatoTcs B COOTBETCTBUM C pabouelt mporpammoit (PII) apucuuruivbel ¥ BKIOYaeT B ceOs HaOOp OLEHOYHBIX MATEpUANIOB IS
MIPOBEICHUS TEKYIIETr0 KOHTPOJIs YCIEBAEMOCTH M MPOMEXKYTOUHOM aTTecTaluu 1no gucuuivinae «I myOuHHoe o0ydyeHue»

1. KomneTreHIuu 1 pe3yJabTaThbl 00y4eHus:, (GOpMUpPYeMble B pe3yJibTaTe 0CBOEHHsI TUCHUILIUHBI «['1yOMHHOE 00yueHHne»

Kon " Hanmenosatne Kputepnnu onennBanus pe3yJbTaToB 00y4eHHs
pe3yJIbTaTOB
Kommerenuus g:ﬂ:g:;fm o0y4eHus (nnaHIgpyeMme
PesyIIbTATEL 0byHdeHHA, Xopotio HeynosnerBopurensx
XapaKTepU3yIoLIIe STaIbI OtingHO VY 10BNETBOPUTETBHO o
(hopMupOBaHHS KOMITETSHIIHH)
VYK-1. Cnocoben | MYK-1.1. BeisiBnsieT OP-1.1.1. 3uars mporenypsl | OCHOBaTeIbHO Xopormo opuentupyercs B | Cmabo opuentupyercs B|He  3HaeTr  ocHOB
OCYILECTBIIATH MpOOJIEMHYIO CHTYallUio, | BBISBICHHS, (OPMUPOBAHUS W |pa3duUpaeTcs B OCHOBAaX |OCHOBaX  COBPEMEHHBIX |OCHOBAX COBPEMEHHBIX | COBPEMEHHBIX
KPUTUYECKUI Ha OCHOBE CHCTEMHOTrO | COIJIacOBaHUsl  TPEOOBaHMI K | COBPEMEHHBIX TEXHOJIOTHIl | TEXHOJIOTUI TITyOMHHOTO | TEXHOJIOTHH TITyOUHHOTO | TEXHOJIOTHIA
aHau3 MMOJIXOAA OCYILECTBIISET | pe3yabTaTaM AHAJMTHUYECKHUX | TITyOMHHOTO o0yueHus | 00yueHus aHasm3a | 00y4eHust aHaJM3a | TITyOMHHOTO
IPpOOIIEMHBIX eé MHOTO(aKTOPHBIA | paboT c MPUMEHEHHUEM | aHaJIn3a Pa3HOPOHBIX | pPA3HOPOIHBIX JIAHHBIX | pA3HOPOAHBIX  JAHHBIX | 00YYEHUs aHanm3a
CUTyalui Ha | aHalM3 U AUATHOCTHUKY. TEXHOJIOTHH TITyO0KOro 00y4eHHs. | JaHHBIX (TabnuyHele, | (TabIUYHELE, (TabnuyHebIe, Pa3HOPOIHBIX AaHHBIX
OCHOBE NYK-1.2. Ocymectpiser | OP-1.2.1. 3nats MIPHUHIUIIBL | U300paXKCHUS, CUTHANBI, | HK300PaKCHUS, CHTHAJBI, | K300paXKCHUsS, CUTHAIBL, | (TaOIHYHEIC,
CHUCTEMHOTO TIOWCK, otbop U | IUTAaHUPOBaHWA ¥ OPraHM3aIM{ |ITOCIEAO0BATEIFHOCTH) VIS | TIOCHIEI0BATENLHOCTH) IS | TOCIIEIOBATEIbHOCTH) n300pakeHus,
MOJIX0Aa, CHUCTEMAaTH3ALHIO AHATUTHYECKHUX pabor C | mocTpoeHus TTOCTPOCHUS Ut MOCTPOCHHS | CUTHAJIBI,
BbIpa0aThIBaTh nHpOpMau JUIsl | CTIOJIb30BaHNUEM TEXHOJIOTHH | IPETUKTHBHBIX MOJENEH, | TPEAUKTUBHBIX MOJIEJICH, | IPEINKTHBHBIX MOJIEINEH, | TOCIIEI0BATEILHOCTH )
CTpaTETHIO oTIpeeTICHUS TTyOOKOTO O0YUYCHHSI. IOATOTOBKHA OM3HEC- | TOATOTOBKH OM3HEC- | TOATOTOBKH ousHec- | s TTOCTPOCHHUS
JEeUCTBHI aJIbTEPHATHBHBIX OP-1.3.1. YMeTh MOATOTAaBIMBATH | aHATUTHKHY, pELICHNS | aHATUTHKH, pelIeHNs | aHATUTHKHY, pELICHUS | TPEIUKTUBHBIX
BapHAHTOB JTaHHbIC JUIS NPOBEACHUS |3aad IpEACTaBICHUA M |3aJad MpPEICTAaBICHUS U |3aJad NPEACTaBICHUS U |MoJieNel, TOATOTOBKU
CTpPaTeru4ecKux AHAIIMTUYECKUX pabot no |o0paboTku jaHHbIX. Ha|oOpa®otku JIAaHHBIX. | 00paboTkn aaHHbIX. C | OM3HEC-aHAINTHKHY,
pemieHuil B mMpoOIeMHO | MCCIeNOBaHMIO OOJBIIMX AAHHBIX | BBICOKOM ypoBHE pemraeT | CmocobeH C | CyIIECTBEHHBIMU pelieHus 3aga4
CUTYaIIH. METOJIaMH TJTyOOKOro 00y4YeHusl. | IpaKkTHYeCKue 3a/1a4y | HE3HAUUTEIbHBIMU 3aTPYJHEHUSIMH  peIIaeT | IPeACTaBIECHUs u
NVYK-1.3. Ilpenyaraer u IIPOEKTUPOBAHUS 3aTPpyIHEHUSIMH  peIlaTh | IPaKTHYeCKue  3aja4u | 00paboTKM  JaHHBIX.
000CHOBBIBaET MIPUIIOKEHNUH, MPaKTHYEeCKHe 3a/la4H | IPOEKTHPOBAHUS He yMeeT
CTpaTeru0 JAEUCTBUH C HCIIOJIB3YIOLIHNX MIPOEKTUPOBAHUS TIPUIIOKEHHH, HCIIOJIb30BATh pu
y4eTOM  OTpaHHYEHUi, riyOuMHHOe OOydYeHHe C | IPHIOKEHHH, HCHOJIb3YOLINX peleHnu
PUCKOB U BO3MOXHBIX MOMOILBIO  COBPEMEHHBIX | HCIOb3YHOIUX riyOuMHHOe OOYy4eHHE C|IMpaKkTHYECKHX 3ajad
TIOCIIEACTBHH. MIPOTPaMMHBIX riyOMHHOE O0O0ydYeHHE C|MOMOIIBI0 COBPEMEHHBIX | COBPEMEHHBIE




[IK-4. Criocoben | UIIK-4.1. Ocymecteusier | OP-4.1.1. Ymetsb MIPOBOJIUTH | HHCTPYMEHTOB (S3BIKM | TOMOIIBI0  COBPEMEHHBIX | POTPAMMHBIX MPOTpaMMHBIE
YIIPaBJIATD MOHHUTOPUHI Y OLICHKY | aHAJIMTUYECKOE MCCIENOBAHUE U |IIPOrpaMMUPOBAHUA, MIPOTPpaMMHBIX UHCTPYMEHTOB  (SI3BIKH | MHCTPYMEHTHI (A3BIKU
MIOJTyYEHUEM, NIPOU3BOIUTEILHOCTH pa3pabaThIBaTh TMPHIOKEHHUs C | OHOIMOTEKH U | MHCTPYMEHTOB (SI3BIKM | TPOTpaMMUPOBAHUS, IIPOrpaMMUPOBAHHS,
XpaHEHHEM, 00paboTKH OOJIBIINX | IPUMEHEHUEM TEXHOJIOTH | pperiMBOpKH), MIPOTPaMMHUPOBAHHUS, O6ubIMoTeKN u | OnbanoTexn u
nepenauei, JTaHHBIX. riryOoKoro o0y4eHust B | HCIIOJIb30BaHUSA 6ubmMoTeKH u | pperiMBOpKH), (dpeiiMBOpKN)
00paboTKoii WIIK-4.2. Vicnionb3yet COOTBETCTBUM C TpeOOBaHHUSAMH | TEXHOJIOTMI MAIIMHHOTO U | ppeiMBOPKH), HCIIOJIb30BAHUS MIPUMEHSTh
(310189111754 METO/bl U MHCTPYMEHTHI | 3aKa3uuKa. rIIyOOKOro OOydYeHHsI ISl | UCTIONb30BAHMS TEXHOJIOTUH MAaIIMHHOTO | TEXHOJIOTUH
JTAaHHBIX. monmyueHus, xpaHenus, | OP-4.2.1. 3nars METOIBI | 0TOOpakeHUs TEXHOJIOTUI MAITMHHOTO ¥ | TITyOOKOTO OOYYCHHUS | MAIIMHHOTO u
nepenayd,  OOpabOTKH | MOJATOTOBKH JaHHBIX JUIS | B3aMMO3aBHCHMOCTEil B | TITyOOKOrO OOyYEHHS IS | IS oToOpaxxeHus | TITyO0Koro 00y4YeHUs
OOJBIINX JaHHBIX. TPOBENICHUS AHAIUTHYCCKUX | TaHHBIX. 0TOOpaXKeHHs B3aHMO3aBUCUMOCTEH B | 1A 0TOOpaxeHHs
UIIK- paboT 1o ucciae10BaHuIO OOJBIITNX B3aMMO3aBUCUMOCTEN B | JaHHBIX. B3aUMO3aBUCHUMOCTEN
4.3. Pa3pabatbiBaer MAaHHBIX METOJaMH TIIyOOKOTO JTaHHBIX. B JaHHBIX.
NIPEAJIOKEHUS mo | oOyueHwus.
MTOBBIIICHUIO OP-4.3.1. Bnanets METOAaMHU
MMPOU3BOANUTEIILHOCTHU IMPOBEACHUA AHAJIUTUYCCKUX
00paboTKH OOJIBIINX | UCCIICIOBAHUM ¥ pa3paboOTKH
JIaHHBIX. NPWIOKEHUH C  TNpUMEHEHHEM
TEXHOJIOTHH TITyOOKOTro 00ydeHus
B COOTBETCTBHHU C TpeOOBaHHSIMHU
3aKa34MKa.
IIK-9. Cnocoben | UIIK-9.1. Pa3pabarsiBaer | OP-9.1.1. YMmeer paspabateiBath | YMeeT paspabaTbIBath | YMeeT pa3pabatbiBath | YMeeT — paspabartbiBath | He ymeer
pa3pabaTbiBaTh U | IMpOrpaMMHOE U | MPOrpaMMHOE ¥  amllapaTHOE |[IPOrPaMMHOE U | IpOrpaMMHOE U | IpOorpaMMHOE U | pa3pabaTbiBaTh
MOJICPHU3UPOBAT | ammapaTHoe obecrieueHHe  TEXHOJOTHI W |ammapaTHoe oOecIieueHue |anmnaparHoe 00ecIeyYeHHe |anmnapaTHoe NpOrpaMMHOE "
b TIPOrpaMMHOE U | obecrieyeHue cucTeM HCKYCCTBEHHOT'O |TEXHOJIOTMH M  CHCTEM | TEXHOJIOTHH M  CHCTEM | obecredeHne annapaTHoe
annapaTHoe TEXHOJOTUH W CHCTEM | MHTEJJIEKTa C YYeTOM TPeOOBaHMH | ICKYCCTBEHHOTO HCKYCCTBEHHOT'O TEXHOJIOTUA W cucTeM | obecrieueHne
obecrieueHne HCKYCCTBEHHOTO nH}poOpMaMOHHON 0€30MacHOCTH |MHTEIUIEKTa C  YYETOM | MHTEJUIEKTa C  YYeTOM | ICKYyCCTBEHHOTO TEXHOJIOTUH U CUCTEM
TEXHOJIOTHH W | MHTEJUICKTA JUIS PELICHUs | JUIsl peIIeHNs TPO(eCCHOHATIBHBIX | TpeOOBaHUHA TpeboBaHM MHTEJIEKTA C  y4YETOM | HCKYCCTBEHHOTO
cHcTeM PO eCCHOHATBHBIX 3a7a4 B Pa3IMYHBIX MPEAMETHBIX | HH()OPMALMOHHOM MHPOPMALIMOHHON TpeOoBaHMI MHTEIJIEKTA C Y4EeTOM
HCKYCCTBEHHOI'O | 3a1ad c y4eToM | 00macTsx. 6e3omacHoCTH ULl | 6€301acHOCTH JU1st | MTH(OPMAIIOHHON TpeboBaHMI
MHTEIUIEKTa ¢ | TpeboBaHwMiA pemeHus pemieHus 0e30MacHOCTH IUTS | ”H(OPMAITHOHHOMN
Y9eTOM WHPOPMAITMOHHON mpo¢heCCHOHANBHBIX 3a/1a4 | MPo(ecCHOHANBHBIX 3a]1ad | PeIICHUS 0e30MacHOCTH JUTS
TpeOoBaHuUi 0e3011acHOCTH B B Pa3JIMYHbIX MIPEIMETHBIX | B pa3IMYHBIX IPEAMETHBIX | TPO(eCCHOHATBHBIX pelIeHns
UH(OPMALIMOHHO | Pa3IMYHBIX HPEIMETHBIX obJacTsx. o0nacTsX, HO JOICKaeT |3agad B  Pa3IMYHBIX | IPOGECCHOHATBHBIX
i 6e3onacHoCTH B | 001acTsX. HE3HAYHUTENbHBIC OLIMOKH. | IPEAMETHBIX 00JacTsX, |3alad B PasIH4YHBIX
Pa3INYHBIX HO JOITYyCKaeT MHOTO | HPE€AMETHBIX
HpeJMETHBIX OLIHOOK. 00J1acTsIX.

obuacTax




2. Jtanbl GopMUPOBAHUS KOMIIETEHIMI M BU/IbI OLIEHOYHBIX CPeICTB

Jrtanbl GopMUPOBAHUS KOMIIETEHIIUT

Koa u HamMeHOBaHMe

Bua oueHo4Horo cpeacrsa

Ne (TecTsl, 3a1aHMs1, KEWCHI, BOTIPOCHI U
(pa3aeJibl AMCUMILIHHBI) pe3yJIbTaTOB 00y4eHHsI p.)
Paznen 1. OCHOBBI M apXUTEKTYpHI ITyOOKHX OP-1.1.1, OP-1.2.1 Onpoc Ha 3aHATUSX, MOATOTOBKA K
HEHPOHHBIX CeTeH. ApPXHUTEKTYPhI TIyOOKHX 7Ta0OpaTOPHBIM 3aHATHSM, ITyOIMYHAS
1 HEHUPOHHBIX ceTei. Brmonzenue 3ammTa JabopaTopHoi paboTsr Ne 1.
" | maboparopHO
paborer Ne 1 (Peammsamust TayOOKHX
MIOJTHOCBA3HBIX HEMPOCETEBBIX MOAETIEH)
Pasmen 2.  Paspabotka  mpwioxenuit,| OP-1.1.1, OP-1.2.1, OP- |Ompoc Ha 3aHATHAX, MOATOTOBKAa K
UCIIOJB3YIOLINX riryookoe o0ydeHue. 1.3.1,0P-8.1.1 71a00paTOPHBIM 3aHATHAM, ITyOIUYHAS
IIpoexTupoBanue u pa3BepThIBaHUE 3anuTa 1abopatopHoi paboTsl Ne 2.
2 NPWIOKEHNH,  WCHOJIB3YIONMX  TJIyOOKHe
HeHpOHHKIE ceTH. BrImonHeHue madbopaTopHOit
paboter Ne 2 (Pa3paboTka W pa3BepThIBAHUE
MPWIOKEHNH ¢ TIyOOKMMH HEWpOCEeTeBBHIMU
MOJIEIISIMH )
Paznen 3. IIpaktmueckue acriektsl oOyuenms| OP-8.1.1, OP-8.2.1, OP- |Onpoc Ha 3aHATHAX, IOIrOTOBKA K
rTyOOKMX  HEHpOHHBIX  ceTeil.  Metoabl 431 7a00paTOPHBIM 3aHATHAM, ITyOIUYHAS
MOBBIIEHUS () ()EeKTUBHOCTH pa3pabOTKA U 3amuTa 1abopatopHoi paboTsl Ne 3.
3 oOydeHUsT TIyOOKHX HEWPOHHBIX  ceTeit
Beimonnenue aboparopHoit paboTer Ne 3
(MucTpyMeHThl MOBBIMIEHUST AP (GEKTUBHOCTH
MPOEKTUPOBAHUSA U  OOY4YEeHUS TIyOOKHX
HEHPOHHBIX ceTel)
Pazpen 4. IIpakTryeckue acnektel | OP-1.1.1, OP-1.2.1, OP- |Omnpoc Ha 3aHATHSIX, IOATOTOBKA K
MOJIETUPOBAHUS nocnenoBarensHocTeil. | 1.3.1, OP-8.1.1,0P-8.2.1 |naGopaTopHBIM 3aHATHAM, IyOIM4YHAS
4 |BpimonHenue naboparopHoil paborer Ne 4 3amuTa JabopaTopHoi padboTsr Ne 4.
(UccnenoBanme TEKCTOB rITyOOKNMH
HEHPOCETEBBIMH MOICIISIMH)
Paznen 5. [pakTrueckue ACTIEKTHI OP-1.2.1, OP-1.3.1 Onpoc Ha 3aHITHSX, MOJrOTOBKA K
UCTIONB30BaHMA I'TyOOKMX HEHPOHHBIX CETEH B Ta00paTOPHBIM 3aHATHSM, ITyOIMIHAS
KOMIBIOTEPHOM 3peHHH. CBepTouHBIC 3anuTa 1abopatopHoi paboTsl Ne 5.
HEMpOHHbIE CETH U  aBTODHKOAEPHI  JUIs
5 |pemieHus 3agady  KOMIBIOTEPHOTO 3PEHHS.
Beimonaenue maboparopHoir paboTer Ne 5
(CermenTanust 1 knaccudukaiys o0bEKTOB Ha
N300paXEHUAX C  TIOMOIIBIO  TIIyOOKMX
HEHPOHHBIX ceTel)
Pazpen 6. IIpakTryeckue acnektel | OP-1.2.1, OP-8.1.1, OP- |Omnpoc Ha 3aHATHAX, IOATOTOBKA K
UCTIONIb30BaHMA I'TyOOKMX HEHPOHHBIX ceTel B 8.2.1 1a00paTOpPHBIM 3aHATHAM, ITyOIUYHAs
3aJadyax IMOHWMAaHUS €CTECTBEHHOTO S3BIKA. 3amuTa 1abopatopHOr paboTsl Ne 6.
6 Hcnonp3oBanue riry0OKNX HEHPOHHBIX CeTel B
3a7a4ax TTOHMMAHUS ECTECTBEHHOTO S3bIKa.
Beimonaenue jtaboparopHoit paboTel Ne 6
(Peanmzanuss 4ar-00T CHCTEM C HOMOIIBIO
WHCTPYMEHTOB I1yOOKOT0 00y4eHHsI)
Pasznmen 7. I'myOokue mopoxmatoniue monenu. | OP-1.2.1, OP-8.1.1, OP- |Omnpoc Ha 3aHATHAX, MOJArOTOBKAa K
I'enepaTuBHO-COCTSI3aTENbHBIE HepoHHBIE 8.2.1,0P-8.3.1 71a00paTOPHBIM 3aHATHAM, TyOIUYHAs
7 | ceru. BeimonHenue naboparopHoii paboTst Ne 7 3amuTa JabopaTopHoi padoter Ne 7.
(Tenepaumss n300pakeHMH M BpPEMEHHBIX
MIOCIIEI0BATEILHOCTEH)
Pasnen 8. McciemoBanus mo riry0oKoMy OP-1.2.1,0P-8.1.1, OP- |Ompoc Ha 3aHATHAX, NOATOTOBKA K
8 OOYUCHHMIO. Azamramis  HEHpOCETEBEIX 8.2.1, OP-8.3.1, OP-9.1.1. |mabopaTopHBIM 3AHATHAM, myOnIHas
Mozeneli. OOydeHWE ¢ MOIKPEIIICHHUEM. sauuTa n1abopatopHoit pabots! Ne 8.

Bremonaenne maboparopHoir paboTer Ne §




(UccnenoBanne  mpoueaypbl  I1000y4eHHs
HEHPOHHBIX ceTel).

[IpomexxyTounas aTrecTanus (10 pe3yabTaTaM OP-1.3.1 [IyOnmuHOE TpencTaBIeHHE W 3allldTa
g |BbITOTMHEHMS nabopatopHbIX padot (min 70%) OP-4.1.1 pe3yIbTaToB HUHIWBUIYaJIBHOTO

Y MIPE3eHTAlUH HHANBHIYaJIBHOTO MIPOEKTA -2- MIPOEKTA.

3 MuH/4eII.)

3. TumoBble KOHTPOJIbHBbIE 3aJaHUsl WM HHble MaTepHalbl, HEOOXOAMMBbIE I
OLICHKH 00pa30BaTe/IbHbBIX Pe3yJIbTATOB 00y4YeHHUS

3.1. TumoBele 3amaHus Al MPOBEACHUS TEKYIIETO KOHTPOJS YCIIEBAEMOCTH TIO TUCIMILIHHE
«I'nmybunnoe oOydeHue».

JlaGopaTtopnasa pabGora Nel. «Peanmu3zanust riayOOKHMX IOJHOCBS3HBIX HEHPOCETEBBIX
MOJEIC»

Heas padoThl — HanKcaTh IporpaMMy Ha si3bikax Python u R, BeimonHstoyto
MIOCTPOEHKE U 00yUeHUE HEMPOHHBIX CETEH MPSAMOT0 pacpOCTPAHEHUs, PELIAIOIINX 3aJa4l
KJaccu(UKaluy U perpeccuu (BbIOOPKH MOJTydeHbl OT IpenoaBares), TpedyeTcs nogooparh
0€3u30BITOUHYI0 APXUTEKTYPY CETH, paboTarolel C JOMYCTUMBIM YPOBHEM OLIUOKHU U
BU3YyaJIM3UPOBATh Mpolecc 00yueHus: Mojesei. Peaynprarsl paboThl IPUBECTH B OTYETE.

Onucanue 3agaHus.
Hanucats nporpammy Ha Python, kotopas 00y4aet HelipoceTeBo# KiaccUPHUKATOP U perpeccop,

¢ nomomrsto 6mommotek scikit-learn u keras (ommuonansHo PyTorch). B kauectBe BBIOOpOK
BO3bMUTE BapPUAHTHI HIKE.

BbIOparh mpH3HAKH, WCHOIB3YIONMIUECS MPH OOYYECHUH, W, €CJIM HEOOXOAWMO, BBIMOJHUTH MX
npenoopadboTky. Pasgenuts BeIOOpPKY Ha oOydYarolnlyr0o W TecToByk. B pabore HeoOXomammo
UCCIIEIOBATh pabOTy apXUTEKTYp U alTOPUTMOB OOYUYEHHS C Pa3HBIMU 3HAUYCHUSMHU MTapaMeTPOB
CTPYKTYpbI 1 00y4eHus (THUIIeprapaMeTpoB) CETeH U BEIOpATh HAMITYUIIINE 3HAUCHUS TIOCTICTHUX.

Harmmcats KOpOTKI/Iﬁ OTYCT I10 pa60Te, BKJIFOUMB B HECTO IMpOorpaMmy ¢ KOMMCHTApPUAMU, 3HAYCHUA
KauecTBa MOJEIIEii. BLIGpaTB JIy4YlIyro MOJCIIb.

Jln1st cBOero BapuaHTa perpeccopa HeoOX0AUMO MTOCMOTPEThH MOCIIETHIO ITUPPY
HOMEpa CBOEH 3a4eTHOW KHIKKHU (MIJIM CTYIEHYECKOT0 OMIIeTa) U BBHITIOTHUTH CIEAYIOIINE
KOPPEKTHPOBKH:

* ecnii mocnenHss uugpa 0 unm 5: natacer — JlecHble moxapsl
(https://archive.ics.uci.edu/ml/datasets/Forest+Fires), mpeacka3piBaeMoe 3HaUe€HNE — TUIOIIA/Ib
noxkapa (Area);

* ecniu mocnenHsst mudpa 1 wam 6: matacet — KayecTBo BuHa
(https://archive.ics.uci.edu/ml/datasets/Wine+Quality) npencka3piBaeMoe 3HaYCHHUE — KaYeCTBO
(Quality), 1 matacera ¢ KpacHBIM BUHOM, winequality-red.csv;

* ecu mocnenHss nudpa 2 wim 7: natacet — KadectBo BuHa
(https://archive.ics.uci.edu/ml/datasets/Wine+Quality) nmpeackassiBaeMoe 3HaU€HHE — KAa4€CTBO
(Quality), s natacera ¢ GenbiM BUHOM, wWinequality-white.csv;

* ecnu mocnenHss mudpa 3 uim 8: matacetT — ApeH/ia BeJIOCUTIE0B
(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), npeacka3siBaeMoe 3HAUCHUE —
KOJIMYECTBO apeH/] BEJIOCHUIIEIOB B CYTKH (Area), naracet day.csv;

* ecu mocnenHss nudpa 4 wim 9: natacer — ApeHja BeJIOCUIIeIOB
(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), npencka3siBaeMoe 3HaueHUE —
KOJIMYECTBO apEeH/I BETIOCUIIEIOB B yac (Area), matacet hour.csv;




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

Jli1s 3TOr0 HEOOXOIMMO ITOCMOTPETH MOCIEIHIOW U(PY HOMEPA CBOEH 3a4E€THOI
KHIDKKU (MJIA CTYJIEHYECKOTO OMIIeTa) U BBHITIOTHUTH CIEAYIONINE KOPPEKTUPOBKH:

Mertka knacca — Cover_Type. Tak kak He0OX0IUMO cO37aTh OWHAPHBIE
KJIaCCU(UKATOPHI 2 BOBMOXKHBIX KJIACCOB — 7, TO CHayalla HEOOXOAMMO U3MEHUThH 3HAYCHHE
metku Cover Type.

J17ist 3TOr0 HEOOXO0IMMO MMOCMOTPETH MOCIEIHIOW U(PY HOMEPA CBOEH 3a4eTHOI
KHIDKKY (WJIA CTYACHYECKOTO OMIIeTa) M BBITIOJHUTD CIICAYIOIINE KOPPEKTUPOBKU: €CITN
nocneansis uudpa 0 wim 5: meTky 0 3aMeHUTH Ha Kiacc A, MeTku 1, 2, 3, 4 3aMeHUTh Ha KJlacc
B;

ecnu nocnennsis uudpa 1 unm 6: meTky 1 3ameHuTh Ha Kiacc A, metku 0, 2, 3, 4
3aMEHUTH Ha Kitacc B;

ecnu nocneuss 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 nocneusis uudpa 4 unn 9: meTky 4 3aMmeHuTh Ha kiacc A, metku 0, 1, 2, 3
3aMEHUTH Ha Kjacc B.

JlaGopaTopnas padora Ne2 «Pa3paboTka u pa3BepThIBaHHE MPHJIOKEHUN C MITyOOKUMHU
HEHpOCEeTEBBIMU MOACIISIMIDY

Heas padorsl — pa3paborarth BeO-MpUIIOKEHHE Ha s3bIke Python, wmcmosb3yromiee
OOyUYeHHYI0 HEHpOHHYIO Ce€Tb, IOJIyYEHHYIO B THpeablaylieid paboTe, MpeacTaBisionIee
MIOJTI30BATENIO CEPBUC IS BBOJIA UCCIICAYEMBIX JaHHBIX U BBIBOJIA Pe3yJIbTaTa KIIACCH(PHUKAINN
JaHHBIX. Pe3ynbTaTel paboThl IPUBECTH B OTUETE.

Jlaboparopnasi pa6ora Ne3  «MHCTpyMeHTH  TOBBIMICHUS  3(P(HEKTUBHOCTH
MIPOEKTUPOBAHUS U O0YyUECHHS TTTyOOKHX HEHPOHHBIX CETEID»

Iean pa6oThl — uccienoBarh Ha si3bikax Python u R MeTonb1 HacTpoiiku mapaMeTpoB H
rUTnepnapaMmeTpoB HEMPOHHBIX CETEH € MOMOIIBIO Pa3HBIX ONITUMU3ATOPOB, ITEpedopa APXUTEKTYP
JUIsL pellleHusl 3a7ad MHOTOKJIAaCCOBOM, OWHapHOW Kiaccuukamu, a TaKKe perpeccud s
BBEIOOPOK, TIPEIOCTABIICHHBIX TperoiaBareneM. Pe3ynbTaTsl paboTh MPUBECTH B OTYETE.

Jlaboparopnass padora Ned «lccinenoBanue TEKCTOB TTyOOKUMH HEUPOCETEBBIMU
MOJAEIISIMI»

Heas pabdorbl — HamucaTh nOporpaMMmy Ha s3bike  Python, BemmonHsonIyio
KJacCU(UKALMI0O TEKCTOBBIX JAaHHBIX Ha OCHOBe Oubnuoreku Keras ¢ ucnonb3oBaHueM
uHctpymeHToB NLTK: TokeHU3amu u jeMmMaTi3aium, BEKTOPHOTO MpeoOpa3oBaHus TEKCTA NSt
BBIOOPKH, MOJYYSHHOH OT IpernoaaBarens. Pe3ynbraTel paboThl IPUBECTH B OTUETE.

Jlaboparopnasi paGora NeS «CermeHtrammsi W Kiaccudukaius OOBEKTOB Ha
U300paKEHHSIX C MOMOIIBIO TITyOOKMX HEMPOHHBIX CETEID

Leab padoTsl — HamKcaTh MporpaMMmy Ha sizbike Python, ncnomne3sytoiryto (Ha BEIOOD) WK
oubmmotexy PyTorch nnm Keras, Bermosasrontyro ase 3aaauu: 1) KiraccupuKaimio n300pakeHuid,
2) JOKalIM3alMI0 3HAYUMBIX O0O0JacTel Ha H300paK€HUH, C TMPUMEHEHHEM CBEPTOYHBIX
HEHPOHHBIX ceTel. BrIOOpKH M300paXK€HM MOIy4eHBI OT mpernojaaBarens. B pabore ciuemyer
MCIIONIE30BATh MPOLIEAYPY AyTMEHTALIMU JaHHBIX U IPOBECTH TECTUPOBAHHE C CEThIO, TOTYYSCHHON
myTeM nepenoca o0yueHust. Pe3ynbraTel paboThl IPUBECTH B OTYETE.

Onucanue 3aganus

Hanmcares mporpammy Ha Python, kortopas oOyuyaer OwHapHBIH KiacCHPHUKATOP
M300paXeHH Ha OCHOBE CBEPTOYHBIX HEUPOHHBIX CETEH.



Jlj1s 5TOro Hy’KHO MOATOTOBUTH JIBE MAaIKHU C U300paXKEHUAMHU, PUHAUIEKAIIUMU ABYM
KjaccaM (M300pakeHUs MOXKHO 3arpy3uTh u3 cetd MHTepHer). BrimonHuTh ayrmeHTanuio
JaHHBIX, HalpUMep, C MOMOUIbIO MOBOPOTA WIM MacliTabupoBaHus. Paznenuts BbIOOpKY Ha
00yyaroIyto 1 TECTOBYIO.

[Moctpouth HaOOp CBEPTOYHBIX HEUPOHHBIX CETEH, OTIMYAIONINXCS KOJHMYECTBOM CJIOEB,
YyepeloBaHUEM CIIOEB, HAJMYUEM MPOPEKHUBAHUS U OOYUYUTh MX Ha MOATOTOBIEHHOM Habope
N300paXKeHUH.

BriOpath ceTb, MO3BOJISIOUIYI0 KIACCU(UIMPOBATH M300paXEHUS C JAOCTATOYHBIM
KayecTBOM, U HE 00J1aJJatoI1y 0 N30bITOYHOCTBIO.

Hanwucare kopoTkuii oT4eT mo paboTe, BKIOYHUB B HETO MPOrpaMMy C KOMMEHTapHUsIMU,
rpauky HACTPOWKHU MOJENN U 3HAYEHUS METPUK MOJiesiel (TOYHOCTD, MOJTHOTA).

Jlaboparopuasi pabora Ne6 «Peaymzarusi 4aT-00T CHCTEM C MOMOIIBIO HHCTPYMEHTOB
ri1y0OKOro 00yueHHs»

Henab padoTsl — HanucaTh IporpaMMy 4at-00ta Ha si3bike Python, BeinonHsOIIYy 10 33124y
B3aUMOJICHCTBUSA uelOBeKa ¢ OOTOM, UCHONB3YIOUIMA HeWpoceTeBblil  Kiaccudukarop
BBICKA3bIBAaHUI MO OJHOW M3 TE€M, KOTOPYIO MPEUIOKMI TpernoaaBaTesb. Pe3ynbraTel paboThl
IPUBECTH B OTUETE.

Onucanue 3agaHus

Hanucate mnporpammy Ha Python, koTopas ocylecTBiseT B3aUMOICHCTBUE C
M0JIb30BaTEIEM, OTBEYass Ha €ro BONPOCHl O HEKOTOPOH IUCIUIUIMHE, IpernojaBacMoil B
YHHUBEPCHUTETE.

1. IToaroToBUTH HAOOP BO3ZMOKHBIX TEM BOIIPOCOB IO JUCHUIUIMHE (MUHUMYM 9 TeM: 4To
U3Yy4aloT, KAKHE HHCTPYMEHTBI UCIIOJIb3YIOTCS, KaK IPOUCXOIUT 3aueT/ 3K3aMEeH U T.1.)

2. Ilo xax0¥ U3 TeM 3a/1aTh MUHIMYM TPH BOIIPOCAa K MUHUMYM TPU BO3MOXKHBIX OTBETA.

3. IIpuBectu BOpoCH! B BEKTOPHYIO (pOpMY € MOMOIIBIO JIF0O0ro U3 moaxoaoB Text-To-
Vec.

4. O0yuuTh KIaccu(UKATOP BOIIPOCOB.

5. [locTpouTh cUCTEMY B3aUMOJEHCTBHUS YaT-00Ta ¢ yesnoBekoM. [Ipr MOBTOPHOM 3a1aHUH
BOIpOca OJIM3KOTO MO CMBICTY, 4aT-00T A0JKEH OyIeT yKa3aTh, UTO OH YXKe JaBasl Ha 3TOT BOIIPOC
OTBET M OTBETUTh CHHOHUMUYHBIM OTBETOM, HE HCIIOJIH30BABIINMCS paHee.

Hanummure xopoTkoe 3akioueHHe O Haumbojiee MHTEPECHBIX pe3yibTaTax U OIINOKax,
BO3HHKIIUX ITPH BHITIOJIHEHUH PaOOTHI.

JlabopaTtopnas  paGora Ne7  «l'eHepauust  u300pa)k€eHUH U BPEMEHHBIX
HOCJIEIOBATEIBHOCTE»

Heas padoTbl — HanTUCATh MPOTpaMMBbI Ha si3bIke Python, BEIMOTHSIONIYIO TOCTPOSHHE U
oO0y4eHHe MOJEIH TeHEepalud BPEMEHHBIX MOCIEIO0BATEIbHOCTEH M M300pakeHWi (BBHIOOPKH
n300paKeHH U BpEMEHHBIE TTOCIIEI0BATEIbHOCTH, HCIIONB3YIOIINECS TSI HACTPOUKH, TTOTyYIEHBI
OT TpenoaBaTes), Tpedyercst moxoopaTh apxUTeKTypsl GAN, HCHONB3YIOMUXCS IS CO3/IaHUS
pe3ysbTaTa U OIEHKH €ro KayecTBa, BU3YaIM3UPOBATh MPOIecC OOYUECHUSI MOIETICH 1 IPUBECTH
METPHKH KadyecTBa. Pe3ynbTaTel pabOTHI IPUBECTH B OTYETE.

JlaGopaTopnas padora Ne8 «lccienoBanue mnpoueaypsl 1000ydeHUs HEMPOHHBIX
ceTen»
Leanb padoThl — HanMcaTh TporpaMMy Ha si3bike Python, BHIOTHSIOIIYIO TOCTPOEHUE U
oOyueHue MoJenu KinaccupukaTopa (BbIOOpKa H300pakeHUH MOIydeHa OT MPernoaaBaTes), a
TaKXe [IPUBECTHU SKCIIEPUMEHTHI 110 1000YUEHHIO HEHPOHHOM CeTH ITyTeM 100aBIEHUs HOBBIX
o0yyaromux JaHHbIX, B polecce GyHKIMOHUpoBaHUs Moenu. [TokazaTe Ha Kakux Habopax
JAHHBIX MOJIENIb COXPaHsIET 3HaHMsI [TOJyUYCHHbIE paHee, a Ha KaKUX HAYMHAET TePATh MaMATh O
3aBHCUMOCTSX. Pe3ynbTaThl paboThl MPUBECTH B OTYETE.



TemMbl HHAMBHYAJIbHBIX MPOEKTOB:
Jis  yKpemieHus HU3yueHHOIo

MaTepuajia npeayCcMOTpCHO BBITIOJTHCHHUC

WHIMBUAYAIBHOTO MPOEKTa B PaMKaX YacOB CaMOCTOSATENBbHOW padoThl. IIpoeKT MokeT OBITh
BBINOJIHEH KaK MHAMBUAYAIbHO, TaK U B MHMHHU-Tpymme (2-3 4en.), MpH YCJIOBUH, YTO O00bEM
paboTel Takke OyaeT yBenudeH. B KoHIle ceMecTpa o KaKIoMy MPOEKTY INPEeACTaBISIEeTCS MUHU-

MMpE3CHTal U O pE3yJibTaTax pa60TH.

TemaTnka MHIUMBHyaIbHOTO IIPOEKTa cBs3aHa ¢ TeMod BKP marucrtpanrta. Llens
paboThI — UCIIOIB30BAaHUE METOAOB IITyOMHHOT0 00y4eHUs B CBOCH HayyHOI paboTe.

TeMbl OIIPOCOB HA 3aHATHUAX:

Cas3aHbl € MaTepraJIoOM IMPCAbIAYIIUX J'IGKIII/II\/’I, a TaxKXK€ JIMYHBIM OIIBITOM
CTYACHTOB. CTy,HCHTBI MOTYT IpcajiaraTb BapuaHThLL peI_HeHI/Iﬁ IIOCTaBJICHHOM npenoaaBaTejicM

3a1a4M, a TAK)KE HHCTPYMEHTHI PELLICHUS.
IIpumepsl BOIIPOCOB:

1.Kakas HeiipoceTeBast MOAEIb U3 IEPEUNCIICHHBIX B JIy4IlI€H CTEIIEHH TOAXOINUT IS
IIPOrHO3MPOBAHMS BPEMEHHBIX IIOCIIEI0BATEIbHOCTEN?

a) Single-Layer Perceptron

b) CNN

c) LSTM

d) Multi-layer Perceptron

2. Kak Ha3bIBa€TCS HECKOJBKO IPUMEPOB H3

oOyyJaromieii BBIOOPKH, HMCTIOIB3YIOIMUXCS IS

OIHOMOMCHTHOTI'O pacdeTa IrpaJluCHTa U BECOB cetu?

3. HO‘-ICMy MOJCJIN Ha CBEPTOYHBIX HeﬁpOHHBIX CCTAX IMOKAa3bIBAOT HAWITYYIIHUEC ITOKA3aTCIN

1o KJaccu(uKaui 0ObEKTOB Ha H300PaKEHUSAX 110 CPABHEHUIO C IPYTUMHU MOACITISIMU?

a)OHI/I B BBICOKOM CTCIIEHH OIITUMU3UPOBAHBI
JJIA O6pa6OTKI/I BCKTOPOB C YHCJIOBBIMH, a4 HC
KaTCropuajJlbHbIMU IIPU3HAKAMHA

b)Onn  oOnagaroT  MHUPOKMM  HAOOpPOM
WHCTPYMEHTOB MPE0Opa30BaHHS IPU3HAKOBOTO
NPOCTPAHCTBA, KOTOPHIE MOXET BapbHUPOBATH
pa3paboTYHK B MOJIEIH

c)OHM YUYUTBHIBAIOT KOPPEJSALMI0 CMEXKHBIX
KOMITOHEHT BEKTOpa

d)OHM uUCMONB3YIOT CYIIECTBEHHO OoJibliee
YUCII0 HACTPaWBaeMbIX  IapamMeTpoB, TIO
CpaBHCHHIO C APYTUMH MOJCISIMU

3.2. TunoBble 3afaHusl JJIST TPOBEICHHUS
«I'nmyObunHOE 00YyUYCHUEY

HpOMeH(YTOHHOﬁ arTTeCTaluy 110 JUCIMIIIINHC

CTy,Z[CHT BBIITOJHACT MPE3CHTAINIO, a@ TAKKC JEMOHCTPUPYCT HpOFpaMMHBIﬁ KOI. BOHpOCBI 10
pe3yjibTaTaM MOTYT 3aaBaTh BCC CTYACHTHI I'PYIIIbI, HC TOJIBKO NPCIIOAABATCIIb.

4. Meroanuyeckue MaTepHuaJbl,

omnpeesiiome

npoueaypsl OLlCHUBAHMS

o0pa3oBaTe/IbHBIX Pe3yJbTATOB 00y4eHHsA
4.1. Metonuueckre Marepuaabl JUIsl OLEHKH TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH TIO

IUCLIUILINHE.




Jl1s o1leHKH TeKyIel yCreBaeMOCTH UCIIONb3yEeTCsl pEHTHHIOBAsi CUCTEMa OLIEHWBaHUS:
Tabnuna — bannpHble OIIEHKH AJISl 2IEMEHTOB KOHTPOJIS

o MakcumanbHbIN OnenuBaeMas
DJIeMEHTHI yu4eOHOM
0ast c Havyana KOMTICTCHITHS
JIESITEITBHOCTH
cemecTpa
[Toaroroska K 15*4=60 YK-1,I1K-8
71a00paTOPHBIM  3aHSATHUSM
W 3amy|Ta  oT4deTra 110
nabopaTopHoii pabote
3amura MHIUBHUYaIbHBIX 40 YK-1,IIK-8
MIPOEKTOB

4.2. Metonyeckie MarepHuaibl JUIS TIPOBEICHHUS IPOMEXKYTOUYHOW aTTECTallid IO
JUCLUTIIINHE.

OHCHKa 3a OJK3aMCH BBICTABJIKICTCId Ha OCHOBE BbIIIOJIHECHHBIX J'Ia60paT0pHBIX pa60T n
MPEACTABJICHHUA WU 3allIUThl UHAUBUAYAJIBHOI'O IIPOCKTA. HpI/IMeHﬂCTCH peﬁTI/IHF OBadA cucreMa I
OLICHKHU TCKYH_[CI‘/’I yCieBacMOCTHU o6yqa}0m1/1xc;1.

Tabnuua — baysibHbBIE OICHKH IS DJIEMEHTOB KOHTPOJIS

. MakcuManbHBIN OrnenuBaemMas
OnemMeHTbl yueOHOI
0aJu1 ¢ Hadana KOMIIETEHITUS
NESTENLHOCTH
cemecTpa
IToaroroska K 15*4=60 YK-1,IIK-8
71a00paTOPHBIM  3aHATHUSAM
M 3aluMra  oTdeTra  IIo
nabopatopHoit paboTe
3ammuTa WHIWBHIYATbHBIX 40 VK-1,IIK-8
IPOEKTOB
SK3aMEH

ITepecuer 62/110B B OLIEeHKH POMEKYTOYHOMH yCIIeBaeMOCTH

Banel Ha 1aTy KOHTPOIBHON TOYKU Ornenka
> 90% 0T MakCHUMaJIbHOM CyMMBI OaJIJIOB 5 (3auTeHo)
Ot 70% no 89% ot MakCUMaIbHOW CyMMBI OAJIIIOB 4 (3auTeHo)
Ot 60% 1o 69% ot MakcUMaJIbHOW CyMMBI OAJIIIOB 3 (3auTeHo)
< 60% OT MakCUMAaJIbHOI CyMMBI OaJsioB 2 (He3a4TeHO)




