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Ouenounsle cpeacrBa (OC) ABISAIOTCA 3JIEMEHTOM CUCTEMbI OLIEHUBaHUS C(POPMUPOBAHHOCTH KOMITETCHIIUH y 00YJarOIUXCs B LIEJIOM MM Ha
OIIpeAeTICHHOM 3Tare ux (GopMUpOBaHHUSL.
OC pa3pabaTpIBaloTCsl B COOTBETCTBHHU C paboueit mporpammoii (PII) aucuumimael

1. KommneTeHUMH U pe3yJbTaThl 00yueHusi, popMupyeMbie B pe3yJibTaTe 0CBOCHUSI JUCHUIIMHBI «[J1yOuHHOE 00yueHue)»

Koa n HaumeHoBaHue
pe3yabTaToB
00y4eHus (ITAHUPYEMEIC

Kpurepnu oueHnBaHus pe3yjbTaToB 00y4eHUs

peleHui B

oOy4deHus

K HNuaukarop
OMIICTeHINS pe3yJIbTaThl 00yUeHHS,
KOMIIETeHIIUH
XapaKTEpU3YIOLINE STAllbl OTnnyHO Xopoo Y 10BIETBOPUTETBHO HeynosnerBopurensno
(dhopmupoBaHus
KOMIIETCHIIMIA)
YK-1. NVYK-1.1. Beigenser OP-1.1.1 JemoHcTpanys CdopmupoBanHble, HO | ®parmeHTapHbIe OTtcyTcTBHE 3HAHUI
CnocobeH IpOOJIEMHYIO OOyuatonuiica Oyaer: BBICOKOTO YPOBHS coJiepaKaIiye 3HaHUS NIPOLIEAYPHI MIPOIIeTypPHI BBIABICHHUS,
OCYIIECTBIIATH CHUTYaINIO, HA OCHOBE | - 3HATh IPOLETyPHI 3HAHMH NMPOLEAYPHl | OTAEIBbHBIC IPOOEIIEI BBISIBIICHUS, ¢dbopMupoBaHus U
KPUTHYECKHUH CHCTEMHOT'0 TTOIX0/1a BBISBJICHUS, JOPMUPOBAHUS | BBISBICHHS, 3HAHMS TIPOLIETYPhI ¢dbopMupoBaHus U COTJIACOBAHUS
aHaIH3 OCYIIECTBISIET ¢ Y COTJIACOBAHMUS (dbopMupoBaHUs U BBISABIICHUS, COTJIACOBAHUS TpeboBaHui K
IPOOIEMHBIX MHOTO(aKTOPHBIH TpeOOBaHMUI K pe3yabTaTaM | coriaacoBaHHA (dopMupOBaHUS U TpeboBaHNi K pe3ynbTaTtam
CUTYyalii Ha aHaNN3 u AHATMTHYECKHUX PaboT ¢ TpeOOBaHUH K COTJIaCOBAHUSA pe3ynbTaTtam AHAJTUTHYECKHUX PabOT ¢
OCHOBE JMarHOCTHKY. MPUMEHEHNEeM TEXHOJIOTHH | pe3yibraTam TpeOOBaHU K AQHATUTHYECKHUX PadOT | MpUMEHEHHEM
CHCTEMHOT'0 rTy00KOro 00y4eHus AQHATTUTHYECKUX pe3ynpTaTaMm C IPUMEHEHHEM TEXHOJIOTHH ITyOOKOro
MOJIX0/1a, pabot ¢ aHAJTUTHYECKUX paboT | TexHosorui riybokoro | o0y4deHus
BBIpPAabaTHIBATh IPUMEHEHHUEM C IPIMEHEHUEM o0yueHus
CTpaTEruio TEXHOJIOT Ui TEXHOJIOTHH T'Ty0OKOro
JeiicTBuit rTyOOKOro o0y4yeHus
oOydeHus
NVYK- OP-1.2.1 JemoHcTpanys CdopmupoBannsie, HO | OparmeHTapHbIe OtcyTcTBHE 3HAHUM
1.2. OcymiectBisier OO6yuarommiics Oyner: BBICOKOTO  YPOBHS | conepKaliue 3HAHUSA MPUHIUIIOB | MPUHIINIIOB
IIOWCK, 0TOOp U - 3HaTh IPUHIIHITBI 3HaHUI TPHUHIUIOB | OTACIBbHBIE TPOOENBl | MTaHUPOBaHHA 1 | TUIAaHUPOBAHUS u
CUCTEMATHU3ALUI0 TUTAaHUPOBAHUS U IUIAHUPOBaHMS W | 3HAHUA MIPUHIUIIOB | OpraHU3alUH OpraHM3aIin
nHdopmanuu s OpTaHM3aln OpraHM3aIin TUITAHUPOBAHMUS U | aHanUTHYECKHX pPadOT | aHAIMTHYECKHX PaboT ¢
onpeneneHus AQHAJMTHYECKHUX PaboT ¢ aHATUTHUYECKUX OpraHu3aluu c HCIOJb30BAaHUEM | UCIOJIB30BaHUEM
IbTEPHATHBHBIX UCIIOJIb30BaHUEM pabor C | aHAJIMTHYECKHX pabOT | TEXHOJOTH IITyOOKOTO | TEXHOJIOTHH TIIyOOKOTo
BapHAHTOB TEXHOJIOTHH TITyOOKOTo HCIOJNb30BaHUEM c UCTIONIb30BaHUEM | 00ydeHus o0y4eHust
CTpaTeTHIeCKUX o0yueHus TEXHOJIOTHA TEXHOJIOTHH TTyOOKOTO




pobIeMHO TIryOOKOTO
CUTYAaIHH. o0OyueHus
NVYK-1.3. Ilpegnaraer | OP-1.3.1 CdhopmupoBarHOE B nmenom ycmieraoe, HO | B menmom ycnemrHoe, HO | OTCyTCTBHE YMEHUH
1 000CHOBEIBAET OO0yJaronmiicss CMOXKET: yMeHHE COIIPOBOKAAOIIEECS HE  CHCTEMAaTHYECKH | IMOATOTABINBATH JaHHEIC
cTpareruto eiictBuii ¢ | - [loaroraBiauBaTh JaHHBIE | MOJATOTaBIUBATH OTAEIBbHBIMU OCYIIECTBIISIEMOE ULt MIPOBEJCHUS
y4ETOM OIpaHWYEHHH, | JUIS IpOBEACHUS JIaHHbIE Uil | oIMOKaMu yYMEHHE | YMEHHUE aHAJIMTUYECKHUX PaboT 10
PHCKOB M BOBMOXHBIX | aHAIUTHYECKUX paboT 1o MIPOBECHUS MIO/IrOTaBJIUBATh MOJTOTaBINBATh UCCIIEJOBAaHHIO OOJIBIINX
MOCTECTBUH. UCCIIEIOBAaHUIO OOJIBITHX AQHAITUTHYECKUX JlaHHbBIE JUIsl | maHHbIe JUISL | TaHHBIX METO/IaMHU
JIaHHBIX METOJAMH pabot 110 | MPOBEACHHUS IIPOBEICHUS ITy0oKOoro o0y4deHus
riy0oKOro o0yueHus HCCIICIOBAHUIO AQHAIUTHYECKUX paboOT | aHaJMTHUECKHX paboT
OONBPIMX  JaHHBIX | MO HCCIICIOBAHHIO | IO HCCIICIOBAaHUIO
MeTOIaMu 0O0JTBIIIX JMAHHBIX | OONBIINX JTAaHHBIX
TIryOOKOTO METOJaMH TJIIyOOKOTO | METOHaMH TIyOOKOTO
o0yueHHs o0OyueHHs o0yueHHs
I1K-4. WIIK- OP-4.1.1 CdopmupoBaHHOE B nienom yememsoe, Ho | B menom ycrnentoe, OTcyTCTBHE YMEHU
CriocobeH 4.1. OcyuiecTBiusieT OO0yyarouIuiicst CMOXeT: yMeHHE MPOBOJUTH COTPOBOXKAAIOIIEECS HO HE CUCTEMATHYECKU | MPOBOIUTH
yIPaBJIsATh MOHHTOPMHT ¥ OLEHKY | - mpoBOAUTE aHAJUTUYECKOE OTJebHBIMU OCYILIECTBIIIEMOE aHAJTUTHYECKOe
MOJTyYCHUEM, MIPOU3BOIUTEIBHOCTH | aHATUTHYIECKOE HCCIIeIOBaHNUE U OUIMOKaMu yMEHHE YMEHHE IPOBOAUTH HCCIIeI0BaHUE U
XpaHEHUEM, 00paboTKH GONBIINX WCCIIeIOBaHHE U paspabartbiBaTh MIPOBOJIUTH AHaJIMTUYECKOE paspabarbIBaTh
nepenayei, JTAHHBIX. paspabaThIBaTh HPUITOXKEHUS C aHAJTUTUYIECKOE HCCIIeIOBaHNE U MIPUIIOKEHUS C
00paboTKoit IPUIOKEHUS C MIpUMEHEHHEM HCCIIeIOBAaHHE U pa3pabartbIBaTh MIPUMEHEHUEM
(§11391110:¢ IpUMEHEHUEM TEXHOIOTUH | TEXHONOTHH pa3pabaTeIBaTh MIPIIOKEHUS C TEXHOJIOTHH TITyOOKOTO
r_r[y60K0r0 06y‘I€HI/I$I B FJIy6OKOFO MPUIIOKCHUSA C MNPpUMEHCHUCM O6y‘16HI/I$[ B
COOTBETCTBHH C oOyueHHs B TIPUMEHEHUEM TEXHOJIOTHH TITyOOKOTO | COOTBETCTBHU C
TpeGOBaHMAMY 3aKa34UKa COOTBETCTBHUH C TEXHOJIOTHH TITyOoKoro | 0OydeHHs B TpeOOBaHUSIMH
TpeOoBaHUSIMU oOydeHus B COOTBETCTBUU C 3aKa34yMKa
3aKa3yumKa COOTBETCTBHUH C TpeOOBaHUSIMHU
TpeOoBaHUSIMU 3aKa34MKa
3aKa3unKa
WIIK-4.2. Ucnons3yer | OP-4.1.2 JemoHcTpanys CdopmupoBannsie, Ho | DparmenTapHbie OTtcyTcTBHE 3HAHUN

METO/BI U
HHCTPYMEHTBI
MTOJIyYCHHSI, XPAHCHUSI,
nepenadu, 0opaboTku
OOJIBIINX TaHHBIX

OO6yuaroniuiicst OyeT 3HaTh
METO/BI IIOATOTOBKHU
JTAHHBIX JUJIS IPOBEACHUS
AHATUTHYECKHUX paboT 1Mo
HCCIIEIOBAHUIO OOJIBIIINX

BBICOKOTO YPOBHS
3HAHUHA METOJIOB
MOATOTOBKA TaHHBIX
JUTSI TIPOBEICHUS
AHAJIMTHYECKUX
pabor 1o

cozepkaue
OTJeNbHBIC TPOOEITHI
3HaHUA MCTOJI0B
IIOATOTOBKH JAHHBIX
JUISL TIPOBEJICHUS
AQHAIUTHYECKUX padoT

3HAHHUS METO/IOB
MTOJITOTOBKH JTaHHBIX
JUTSE IPOBCICHHS
aHATMTUYECKUX paboT
0 MCCIIEI0BAHUIO
OOJBIINX TaHHBIX

METOJI0B II0IrOTOBKH
JAHHBIX JJIS1 IPOBEIACHUS
AHATUTHYECKHUX paboT
I10 MCCJIEJOBAHUIO
OOJIBIINX JAaHHBIX




JaHHBIX METOJAMHU HCCIIEJOBAaHHIO TI0 MICCIIEIOBaHUIO METOJIaMH TITyOOKOTO METO/IaMH TITyOOKOTO
rIyOOKOT0 00ydIeHNUS OOJBIIIX TaHHBIX OOJBIIIX TaHHBIX o0ydeHus 00y4deHHS
METOaMH METO/IaMH TITyOOKOTO
TIryOOKOTO o0OyueHus
o0OyueHus
UIIK-4.3. OP-4.1.3 HemoHcTpanys CoopmupoBanHble, HO | YacTH4HO OCBOCHHBIE OTcyTCcTBHE BIaJeHUN
PazpabarsiBaer OO6yuaromuiics 6yaeT BBICOKOT'O YPOBHS cozieprKaniye HaBBIKH BJIaJICHUS METO/IaMH TIPOBE/ICHUS
TIPEAI0KEHHS 110 BIAETh BJIAJICHUSI METOJIAMH | OTJEJIbHBIC IPOOEIIBI METOJIaMH TIPOBE/ICHHST | aHAITUTHYECKUX
TIOBBILIEHUIO METO/IaMH TIPOBEICHHUS MIPOBECHUS HaBBIKY BJIaJICHUS AHAJTUTUYECKUX nccIeJ0BaHUN U
MIPOU3BOUTENBHOCTH | aHAIMTHIECKUX AHAITUTHYECKUX METO/IaMH TIPOBEACHHS | MCCIICIOBAHUN 1 pa3paboTku
00paboTkn OOIBIINX HCCIIeIOBAHMI 1 HCCIIEIOBAaHUH U AQHATUTHYECKUX pa3paboTku TIPWIOKEHUH C
JaHHBIX paspaboTKu NpuoxkeHuii ¢ | paspaboTku HCCIIEIOBAaHUN U MPWIOKEHUH C MIPUMCHEHHEM
IpUMEHEHHEM TeXHOJIOTUi | TIPHIOKEHUH ¢ pa3paboTkn MIPUMEHEHHAEM TEXHOJIOTHH TITyOOKOTO
r1y60K0ro 06yueHus B MIPUMEHEHNEM TIPUWIIOKEHUH C TEXHOJIOTHH TIIyOOKOoTro | 00ydeHus B
COOTBETCTBHH C TEXHOJIOTHH MIPUMEHEHNEM o0yJeHus B COOTBETCTBHH C
Tpe6OBaHI/IHMI/I 3aKa3uyuka FHy6OKOFO TEXHOJIOTUH FHy6OKOFO COOTBCTCTBHUHU C Tpe6OBaHI/I$1MI/I
o0y4eHUs B o0y4eHus B TpeOOBaHUSIMHU 3aKa3umKa
COOTBETCTBUH C COOTBETCTBUH C 3aKa3yuuKa
TpeGOBaHUAMHU TpeGOBaHUSIMHU
3aKa3z4yMKa 3aKa3yuKa




2. dtanbl (GOPMUPOBAHKSI KOMIIETEHIIHI U BHIbI OLIEHOYHBIX CPEICTB

Jrtansl GOPMUPOBAHUS KOMIIETeHIUI

Koa u HaumeHoBaHuUe

Bua oneHouHoro cpexacraa

Ne (TecTsl, 3aaHus, KSHCHI, BOIIPOCH 1
(pa3neJibl AUCHMIIIMHBI) pe3yJIbTaTOB 00y4eHHusI )
Paznmen 1. OCHOBBI U apXUTEKTYphI TIYOOKHX OP-1.1.1,0P-1.2.1 Ompoc Ha 3aHATHSIX, NOATOTOBKA K
HEWPOHHBIX CeTeH. APXHUTEKTYpPBI TIyOOKHX 7a00paTOPHBIM 3aHATHUSIM, ITyOJIMYHAS
1 HEWPOHHBIX CeTeu. Brimonnenue 3ammra J1abopatopHoit padboTsr Ne 1.
" | mabopatopHoit
padotet  Ne 1  (Peamuszarms  Ti1yOOKuX
TIOJTHOCBSI3HBIX HEHPOCETEBBIX MOJIEICH)
Pasgen 2. Pazpabotka npuioxernnit, | OP-1.1.1, OP-1.2.1, OP- |Ompoc Ha 3aHATHAX, MOATOTOBKAa K
HCTIONB3YIOIIIX riryboxoe obOyueHwue. 1.3.1,0P-8.1.1 1a00paTOPHBIM 3aHATUSAM, ITyOJIHMYHAS
IIpoextupoBanue u pa3BepThIBaHUE 3amuTa 1abopaTtopHoit paboTsr Ne 2.
2 NPWIOKEHUH,  HCTONB3YIONMX  IIIyOOKHe
" |Heliponnsle ceTH. BrmonHeHne mabopaTopHOit
padotel Ne 2 (Pa3paboTka W pa3BepThIBAHUC
NPWIOKEHUH € TIyOOKUMH HEHWpPOCETEBBIMU
MOJIETISIMHU )
Paszmen 3. Ilpaktuyeckue acnekThl oOydenus| OP-8.1.1, OP-8.2.1, OP- |Ompoc Ha 3aHATHAX, MOJATOTOBKA K
rIyOOKMX  HEWpOHHBIX  ceTed.  Mertonsl 431 JTa00paTOPHBIM 3aHATHUSIM, ITyOJIMYHAS
NoBbIIIeHUS A(P(EKTHBHOCTH pa3paboTKu U 3amuTa JabopaTopHoi pabotsr No 3.
3 o0y4deHUss TIIyOOKMX HEHPOHHBIX  CceTel
Brmonnenue mabopatopHoi paboTer Ne 3
(UaCcTpyMeHTHI TOBBIIEHHUS 3((EKTHBHOCTH
NPOEKTUPOBAaHUA M  OOy4eHHUs TIyOOKHX
HEHPOHHBIX CETEH)
Pasnen 4, IIpakTudeckue acnektel | OP-1.1.1, OP-1.2.1, OP- |Onpoc Ha 3aHATHSX, MOATOTOBKA K
MOJICTUPOBAHUS nocnenoBarensHocreil. | 1.3.1, OP-8.1.1,0P-8.2.1 |naGopaTropHbIM 3aHATUSAM, MyOIMYHAsS
4 |Bpimonnenue naboparopHoil pabotel Ne 4 3amuTa J1abopaTopHOi paboTsl Ne 4.
(Uccnenosanue TEKCTOB TIIyOOKUMHU
HEHPOCETEeBBIMU MOJIEIISIMN)
Pasznen 5. IIpakTudeckue aCIIEKTHI OP-1.2.1, OP-1.3.1 Ompoc Ha 3aHATHSIX, TOJATOTOBKA K
MCTIONIb30BaHMS TIIyOOKMX HEHPOHHBIX ceTel B 7a00PaTOPHBIM 3aHATHSIM, ITyOIMIHAS
KOMITBIOTEPHOM 3pEHUM. CaepTouHbIC 3amuTa J1abopaTopHOit paboTsl Ne 5.
HEWpOHHBIE CETH W AaBTOSHKOAEPHI  JUIs
5 |pemeHuss 3ama4  KOMIIBIOTEPHOTO  3PEHHMS.
Brmonnenue mabopatopHoir paboTel Ne 5
(CermenTanus u k1accupuKays 00beKTOB Ha
M300paKEHHUAX C  TIOMOINBI  TIIyOOKMX
HEHPOHHBIX CeTeH)
Pazgen 6. IIpaktuueckue acmektel | OP-1.2.1, OP-8.1.1, OP- |Ompoc Ha 3aHATHAX, MOArOTOBKA K
HCIIOJIb30BaHMS ITyOOKHX HEHPOHHBIX ceTel B 8.2.1 71a00paTOPHBIM 3aHATUSAM, ITyOJIHYHAs
3a/jayaX TOHMMAHHUS €CTECTBEHHOTO S3bIKa. 3amuTa 1abopatopHoit paboTs! Ne 6.
6 Hcnonp3oBaHue rryOOKINX HEHPOHHBIX CETEH B
3a7a4aX MOHUMAaHHUA E€CTECTBEHHOTO SI3BIKA.
Brimonnenne naboparopHoit paboter Ne 6
(Peanmuzanus 49aT-00T CHUCTEM C IIOMOIIBIO
MHCTPYMEHTOB I'TyOOKOTO 00y4eHMs)
Paznmen 7. I'myGokue mopoxmatonmme momemu. | OP-1.2.1, OP-8.1.1, OP- |Omnpoc Ha 3aHATHSX, MOJITOTOBKAa K
I'enepaTtuBHO-COCTS3aTENBHBIE HEHpOHHBIE 8.2.1,0P-8.3.1 71a00paTOPHBIM 3aHATUSAM, ITyOJHYHAs
7 | cetn. Bemmomnnenne nabopatopHoii paboTsr Ne 7 3amuTa 1abopatopHoit paboTsr Ne 7.
(Tenepanust  M300paKeHUH UM BPEMEHHBIX
MIOCJIEIOBATEIEHOCTEH )
Paszzen 8. MccenoBanus 1mo THYGOKOMY OP-1.2.1,0P-8.1.1, OP- |Onpoc Ha 3aHATUSX, IOATOTOBKA K
8 OOYUCHHIO. Azamtamus — HefipoceTeBbix 8.2.1, OP-8.3.1, OP-9.1.1. |naGopaTtopHbIM 3aHATHAM, myOnnaHas
Mmojneneii. OOydeHHE C  TOIKPEIUICHHEM. samuta naGoparopHoit paboter Ne 8.

Beimonaenne nabopatopHoi paboTter Ne 8




(UccnenoBanne  mpoueaypbl  T000ydeHUS
HEHPOHHBIX ceTeil).

[IpomexyrouHast aTrectanus (0 pe3yabraTaMm OP-1.3.1 [TyOGmuuHOe mpeacTaBieHUE M 3alUTa
g |BPITOMHEHUA nabopaTopHbIX padboT (min 70%) OP-4.1.1 pe3yabTaToB UHAWBUIYaJIHOTO

Y MIPE3eHTALUH UHIUBHIYAILHOTO MIPOEKTA -2- MIPOEKTA.

3 MuH/4en.)

3. TunoBble KOHTPOJIbHbIE 3aJaHUSl WJIM HHbIe MaTepHaJibl, HeoOXogUMbIe IJs
OLIEHKH 00pa30BaTe/IbHbIX Pe3yJbTATOB 00y4YeHUs

3.1. TumoBkie 3amaHusl IS MPOBEACHUS TEKYIIETO KOHTPOJS YCHEBACGMOCTH IO JUCIUTUIAHE
«I'nyOuHHOE 0OYy4CHHEY.

JlabopaTopHasi padora Nel. «Peanmzarus TiyOOKHX ITOJHOCBSI3HBIX HEHPOCETEBBIX
MOJETEN»

Hean pabdoThl — HanMcaTh MpoOrpaMMy Ha si3bikax Python u R, BemosnHsromnyto
MIOCTPOCHHE U 00yYeHUE HEUPOHHBIX CETEH MPSMOT0 pacCIpOCTPaHEHUS, PEIIAFOIINX 3a1a91
KJIacCU(UKALUU U perpeccuu (BBIOOPKHU MOTyUYEeHBI OT MpenoaBaTes), TpedyeTcs nogooparhb
0e3U30BITOYHYIO APXUTEKTYPY CETH, paOOTAIONICH ¢ JOIMMYCTHMBIM YPOBHEM ONIHOKH U
BU3YaIM3UPOBATh Ipolrecc 00ydeHust mojeneil. PesynpraTsl paboThl IPUBECTH B OTUETE.

Onucanmne 3a1anusl.
Hanucars nporpammy Ha Python, koTopast 00y4aet HelipoceTeBo# KiIaccuPpUKAaTOp U perpeccop,

¢ nmomotpto Oubnmmorek scikit-learn u keras (ommmonansHo PyTorch). B kadectBe BBIOOpOK
BO3bMHUTC BAPHUAHTHI HUKC.

BeiOpare nmpu3HAKM, MCHONB3YIOLIMECS MPU OOyYeHUH, U, €CIU HEOOXOIUMO, BBINOJHUTH UX
npenodpaboTky. Pa3genuTs BBIOOpPKY Ha OOydYarOIIyI0 M TECTOBYIO. B pabore HeoOXomamMo
HCCJIEIOBATh pabOTy apXUTEKTYp U aJTOPUTMOB O0YUYEHMsI C Pa3HBIMU 3HAUEHUSIMU [1apaMeTPOB
CTPYKTYpbI U 00y4eHHUs (TunepnapaMeTpoB) CETel U BbIOpaTh HAUTYUIINE 3HAYEHUS TIOCIIEIHUX.

HamnucaTb kopoTkHii oTueT 1o padboTe, BKIIOUYKB B HETO MPOTrpaMMy ¢ KOMMEHTApUSMU, 3HAUECHUS
KauecTBa MoJieneil. BeiOpaTs qydnnyro Moiens.

Jlnist cBOero BapuaHTa perpeccopa HeoOXOAMMO MTOCMOTPETH MOCIIETHIO TUPPY
HOMepa CBOEH 3a4eTHOW KHIKKHU (MJIM CTYJEHUECKOTro OHIIeTa) U BBITIOJTHUTD CIEAYIOIIHE
KOPPEKTUPOBKHU:

* ecnu nocnenHss nudpa 0 wiu 5: natacet — JlecHble moXkapsl
(https://archive.ics.uci.edu/ml/datasets/Forest+Fires), mpencka3siBacmoe 3HaYEHUE — IO/
noxapa (Area);

* ecnu niocnenssis mudpa 1 umm 6: naracetr — KauecTBo BuHa
(https://archive.ics.uci.edu/ml/datasets/Wine+Quality) npencka3siBaeMoe 3HaYCHUE — Ka4eCTBO
(Quality), mis matacera ¢ KpacHBIM BUHOM, winequality-red.csv;

* ecnu mocnenHss nudpa 2 wim 7: natacetr — KadectBo BuHa
(https://archive.ics.uci.edu/ml/datasets/ Wine+Quality) mpeackaspiBaeMoe 3Ha4€HHE — Ka4eCTBO
(Quality), s naTacera ¢ GensiM BHHOM, Winequality-white.csv;

* ecnu niocnenssis mudpa 3 unum 8: maracet — ApeH/ia BeTOCUTIE0B
(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), npeacka3piBaeMoe 3HAaUCHUE —
KOJIMYECTBO apeH/] BEJIOCHUIIEIOB B CYTKH (Area), nartacet day.csv;

* ecniu mocnenHss nudpa 4 unm 9: natacetr — ApeHaa BEIOCHIIE 0B
(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), mpencka3siBacmoe 3HaYCHUE —
KOJINYECTBO apeH/] BeJIocuIe1oB B yac (Area), naracet hour.csv;




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

J1yist 5TOr0 HEOOXOIMMO IMMOCMOTPETH MOCIETHIOK U(PY HOMEpa CBOCH 3a4eTHOM
KHIDKKH (WJIH CTYICHUYECKOTO OMJIeTa) M BHIMOJHUTH CIICAYIONINE KOPPEKTUPOBKU:

Mertka knacca — Cover_Type. Tak kak He0OX0IUMO cO371aTh OUHAPHBIC
KJIacCU(PUKATOPHI @ BOBMOXHBIX KJIACCOB — 7, TO CHadaja HE0OX0IMMO U3MEHUThH 3HaUEHUE
metku Cover Type.

st 3TOr0 HEOOXOUMO MMOCMOTPETH MOCIIETHIO TUGPY HOMEPA CBOCH 3a4ETHOM
KHIDKKH (WJTA CTYJICHYECKOTO OMJIeTa) U BBITIOTHUTH CIEAYIONINE KOPPEKTHPOBKH: €CITH
nocienusst mudpa 0 wim 5: Mmetky 0 3aMeHHUTh Ha Kiacc A, MeTkH 1, 2, 3, 4 3aMEHUTH Ha KJ1acc
B;

eciu nocneAsis nudpa 1 wim 6: metky 1 3ameHuTh Ha Kiacc A, metku 0, 2, 3, 4
3aMEHHUTH Ha Kitacc B;

eciu nocneaHss nudpa 2 wim 7: MeTKy 2 3aMeHuTh Ha kiacc A, metku 0, 1, 3, 4
3aMEHHUTH Ha Kitacc B;

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

ecnu nocneauss uudpa 4 unu 9: MmeTky 4 3aMmeHUTH Ha Kiacc A, metku 0, 1, 2, 3
3aMEHUTh Ha Kjacc B.

JlabopaTopnasi paGora Ne2 «Pa3paboTka u pa3BepThIBaHHE MPUIIOKEHUN C TITYOOKUMHU
HEHPOCETEBBIMU MOJICIISIMIDY

Heabr pabdoThl — paspabortarh BeO-TIPHIOKEHHE Ha s3bIke Python, ucmomb3yromiee
OOy4YeHHYI0 HEHpPOHHYIO Ce€Th, IOJIYUCHHYIO B TpeAblAylled pabore, NpecTaBistoIiee
MIOJIb30BATENIO CEPBUC IS BBOJIA UCCIIEAYEMBIX JAHHBIX U BBIBOJIA PE3yJIbTaTa KJIACCU(PUKAIIIH
JAHHBIX. Pe3ynbTaThl pabOThI IPUBECTH B OTUYETE.

JlaGopatopnas  paGora Ne3  «lHcTpymeHTbl  moBbIIeHHS — 3(PPeKTUBHOCTH
MPOEKTUPOBAHUS U 00yUEHUs TITyOOKUX HEUPOHHBIX CETEM»

ILean pabdoTsl — uccrnenoBaTh Ha s3bikax Python u R meronsl HacTpoiiku mapameTpoB u
TUIeprapaMeTpoB HEMPOHHBIX CETEN C MOMOIIBIO pa3HbIX ONTUMH3AaTOPOB, IIepedopa apXUTEKTYp
JUI pelIeHus 3a/lad MHOTOKJIAcCOBOM, OMHApHOM KiaccM(UKauu, a TakKe perpeccuu s
BBIOOPOK, TPEIOCTABIEHHBIX MpernoaaBareiaeM. Pe3ynpTaTsl paboThl IPUBECTH B OTYETE.

JlabopaTtopuasi padora Ned «lcciemoBaHue TEKCTOB TIIyOOKMMH HEMPOCETEBBIMHU
MOJAEIISIMID)

Henar pabdorbl — HamucaTh nporpamMmy Ha s3bike Python, BeImonHsonyro
KJaccU(UKALMI0 TEKCTOBBIX JAHHBIX Ha OCHOBe OuOnmmorekn Keras ¢ wucnonb3oBaHHEM
uHctpymeHToB NLTK: TokeHu3anuu u ieMMaTu3aiuu, BEKTOPHOTO MPeoOpa3oBaHus TEKCTa s
BBIOOPKH, MOJIy4€HHOH OT nmpenojasarens. Pe3ynbTaTsl paboThl IPUBECTH B OTYETE.

JlabopaTopnasi padora NeS «CermeHtamuss u KiaccupuKanusg OOBEKTOB Ha
M300paXeHUIX C TTOMOIIBIO TTYOOKHX HEHPOHHBIX CeTen»

Ileas padoTsl — HanMcaTh porpammy Ha s3bike Python, ucnonbs3ytoniyto (Ha BeIOOp) Win
6ubmuoreky PyTorch nnu Keras, BeimomnHstonyto Ase 3a1auu: 1) kiaaccudukanuio n3o0paxkeHui,
2) JIOKaIM3alMI0 3HAYMMBIX O0JlacTeld Ha H300paKeHUH, C TNPUMEHEHHEM CBEPTOYHBIX
HEHWPOHHBIX ceTeil. BriOOpKM m300pakeHMi MOMy4YeHBI OT mpernojaBareis. B pabore ciemyer
MCII0JIb30BAaTh MIPOLEAYPY ayTMEHTALlMU JaHHBIX ¥ IIPOBECTH TECTUPOBAHUE C CETBIO, TOJTYYEHHON
nyTeM nepeHoca o0y4yeHus. Pe3ynbraTsl paboThl IPUBECTH B OTYETE.

Onucanue 3agaHus

Hanucate mnporpammy Ha Python, koropas oOyuaer OuHapHBIM KiaccUpUKaTOp
n300pa’keHHi Ha OCHOBE CBEPTOYHBIX HEHPOHHBIX CEeTEeH.



Jlist 3TOr0 HYXHO MOATOTOBUTH JBE MAIKH ¢ H300paXCHUSIMH, MPUHAIIICKAIIUMHU JIBYM
KiaccaM (M300paKeHHS MOXKHO 3arpy3uTh U3 ceth VHTepHeT). BBINOMHUTH ayrMeHTaIruio
JTAHHBIX, HAIpUMeEp, C MOMOIIBI0 MOBOPOTA WJIM MaciuTabupoBaHus. Pa3nenuTs BBIOOPKY Ha
00y4aroIyto U TECTOBYIO.

[TocTpouts HAOOpP CBEPTOYHBIX HEMPOHHBIX CETEH, OTIIMYAIOIIUXCS KOJIMYECTBOM CJIOEB,
YepeOBaHUEM CJIO€B, HAJIMYMEM NPOPEKMBaHUSA U OOYYUTh MX HA MOATrOTOBIEHHOM Habope
N300paXKeHUH.

BroiOpats ceThb, NO3BOJSIONIYIO KJIAacCHU(DUIHUPOBATH H300paKEHUS C JOCTATOYHBIM
KaueCTBOM, U HE 00JIaAI0NIYI0 U30BITOYHOCTHIO.

Hanucats xopoTkuii oT4er mo paboTe, BKIIOYUB B HETO MPOrpaMMy ¢ KOMMEHTapUIMU,
rpaduKy HACTPOHKM MOAETH U 3HAYEHUSI METPHUK MOJIeNel (TOYHOCTD, TIOJTHOTA).

JlabopaTopHasi padora Ne6 «Peanm3zanus 4ar-00T CHCTEM C MOMOIIBIO HHCTPYMEHTOB
ITyOOKOTO 00Y4YCHUS»

Leas padoTsl — HanMcaTh NporpaMmMy yaT-0ota Ha si3b1ke Python, BemonHstonyo 3anauy
B3aMMOJICHCTBHUSL 4eloBeKa ¢ OOTOM, WCHOJB3YIOMIMA HEHpOCeTeBBbId  KiacCU(PUKATOP
BBICKA3bIBAaHUI 110 OJHOW U3 TEM, KOTOPYIO MPEIOKUI MpernojaaBareib. Pe3yiabTarsl paboThl
MIPUBECTH B OTYETE.

Onucanue 3aganus

Hanucate mnporpammy Ha Python, kortopas ocyliecTBiasieT B3auMOJAEHCTBHE C
[I0JIb30BAaTEIEM, OTBEYass Ha €ro BOIPOCHl O HEKOTOPOM IUCIUIUIMHE, IPEnojiaBaeMoil B
YHHUBEPCUTETE.

1. IToaroToBUTH HAOOP BO3MOKHBIX TEM BOIIPOCOB IO JUCHUIUIMHE (MUHUMYM 9 TeM: 4TO
M3Y4Yal0T, KAKUE HHCTPYMEHTHI UCIIOJIb3YIOTCA, KaK MPOUCXOIUT 3a4eT/ SK3aMeH U T.J.)

2. 1o kaxxo¥ U3 TeM 3aJ1aTh MUHUMYM TPH BOIIPOCAa U MUHUMYM TPU BO3MOXHBIX OTBETA.

3. IIpuBecTu BOMPOCHI B BEKTOPHYIO (pOpMY ¢ OMOIIBIO JIF000ro u3 noaxoaos Text-To-
Vec.

4. O0y4uTh KIACCUPHUKATOP BOIPOCOB.

5. IlocTpouTs cucreMy B3auMozecTBUs yaT-00Ta ¢ yenoBekoMm. IIpu moBTopHOM 3a1aHUN
BOIpOca OJIM3KOrO M0 CMBICITY, 4aT-00T 10JKeH OyIeT yKa3aTb, YTO OH yKe JaBajl Ha 3TOT BOIPOC
OTBET U OTBETUTh CHUHOHUMUYHBIM OTBETOM, HE HCIIOJIb30BABILINMCS PaHEE.

Hanummre KopoTkoe 3akiitoueHHe O Hanbojee MHTEPECHBIX pe3yibTaTax M OIIMOKax,
BO3HUKILUX ITPU BBIOJIHEHUU PAOOTHI.

JlabopaTtopnass  paGora Ne7  «l'eHepamus  u300pakeHMI U BpPEMEHHBIX
[IOCJIEA0BATENBHOCTE

Heab padoTsl — HanMcaTh NporpamMmbl Ha si3bike Python, BeIIONMHSIONTYIO TOCTPOEHKE U
o0y4yeHHe MOJENTN T'eHepaldd BPEMEHHBIX IOCIIeA0BAaTeIbHOCTEH U M300pakeHuil (BBIOOPKHU
M300paXeHUI U BpEMEHHBbIE M10CJIEJ0BATEIbHOCTH, UCTIOIb3YIOIIUECS AJIsl HACTPONKHU, TIOTYUYEHBI
OT IpernojiaBaTens), Tpedyercs nogoopaTh apxuTekTypsl GAN, HCHOIB3YIOMUXCS Ul CO3/1aHUS
pe3yibTara U OLEHKH €ro KayecTBa, BU3YyalIM3UPOBaTh MPOIECC 00YUYEHUSI MOJIeNel U IPUBECTU
METPHUKHU KauecTBa. Pe3ynbraTsl pabOThl IPUBECTH B OTYETE.

JlaGopaTtopuas paGora Ne8 «liccrnenoBanue mnpouenypsl J000ydYeHHUs HEHpPOHHBIX
ceTen»
Lless padoThl — HamKcaTh MPOrpaMMy Ha s3bike Python, BBIMONHAONTYIO TOCTPOSHHE U
o0ydeHue moenu kiaccudukaropa (BIOOpKa H300paXeHUH MOTyIeHA OT MPETo/1aBaTesis), a
TaKXe MMPUBECTH SKCIIEPUMEHTHI 110 J1000YUEHUIO HEHPOHHOM CeTH MmyTeM J100aBIeHUsT HOBBIX
00ydJaronmx JaHHbBIX, B Mporiecce GyHKIMOHUpOBaHUs Mojenu. [Toka3aTs Ha Kakux Habopax
JTAaHHBIX MOJEJIb COXPaHSET 3HAHMSI IIOJIyYEHHBIE paHee, a Ha KaKUX HAYMHAET TEPSATh NaMsITh O
3aBHUCUMOCTSX. Pe3ynbTarhl paboThl IPUBECTH B OTYETE.



TeMbl MHAUBUAYAJIbHBIX POEKTOB:
Jns  ykpemjeHuss HM3y4yeHHOTO

MaTepuaia MPEAYyCMOTPEHO  BBIMOJHEHUE

WH/IMBUYAJIbHOTO MPOEKTa B PaMKaxX 4YacOB CaMOCTOSATENIBbHOW paboThl. IIpoekT MoxkeT OBbITh
BBINOJIHEH KaK MHAWBUIYaJIbHO, TaK U B MMHHU-Tpymme (2-3 4ei.), Ipu YCIOBUH, YTO 00BEM
paboThI TaKke OyIeT yBearueH. B KoHIle cemecTpa 1o KaXJ1I0My IPOEKTY MIPEACTABISAETCS MUHU-

MpPEe3EHTALNS O pe3yJbTaTax padoThI.

TemaTuka MHIMBHIYAJIBHOIO IIpOEKTa cBs3aHa ¢ TeMod BKP marucrpanra. Liens
paboThI — UCIIOJIB30BAaHUE METO/I0B IITYOMHHOI0 00yUY€eHHs B CBOEH Hay4yHOH padoTe.

Tembl OIIPpOCOB HA 3aHATUSAX:

CBs3aHbl € MaTrepraJioM MNpPCAbIAYIHIUX JIGKI.[Hﬁ, a TaxKXXC JIMYHBIM OIIBITOM
CTYACHTOB. CTy,I[eHTBI MOT'YT npe€ajiaratb BapHaHTHI peH_ICHI/Iﬁ IMOCTaBJICHHOM mpenoaaBaTcicM

3a/1a4M, a TAKXKE€ UHCTPYMEHTBI PEILICHUS.
[Tpumepsl BOIIPOCOB:

1.Kakas HeilpoceTeBast MOEIb U3 IEPEUUCICHHBIX B JIyUIlIel CTENEHU MOAXOIUT IS
IIPOrHO3MPOBAHUS BPEMEHHBIX IIOCIIEI0BATEIbHOCTEN?

a) Single-Layer Perceptron

b) CNN

c) LSTM

d) Multi-layer Perceptron

2. Kak Ha3bIBaeTCs HECKOJIBKO MPUMEPOB U3

oOyuJaromieil BHIOOPKH, HCIOJIB3YIONUXCS IS

OJHOMOMCHTHOI'O pacdycTa rpaiu€HTa 1 BECOB ceTu?

3. Hoquy MOZCIIN Ha CBEPTOYHBIX HeﬁpOHHBIX CCTAX IMOKAa3bIBAKOT HAMJTYYIIUC ITOKA3aTC/IN

1o KHaCCI/IQ)I/IKaHI/II/I 00BEKTOB Ha I/I306pa)KeHI/I$IX 10 CPABHCHUIO C APYI'UMHA MO,I[CJ'IHMI/I?

a)OHI/I B BBICOKOM CTEIIECHH ONTUMHU3UPOBAHBI
JJIA O6pa6OTKI/I BCKTOPOB C YHCJIOBBIMHU, a4 HC
KaTeropruajbHbIMH NPpU3HAKaAMHU

b)OHu  oOmajmaroT  MUPOKUM  HabOpoOM
UHCTPYMEHTOB IIPe0Opa30BaHus MPU3HAKOBOTO
MPOCTPAHCTBA, KOTOPBIE MOXKET BapbUPOBATH
pa3paboTUuK B MOJAETU

c)OHM YYUTHIBAIOT KOPPEISIHUI0 CMEXKHBIX
KOMITOHEHT BEKTOpa

d)OHM uCMONB3YIOT CYIIECTBEHHO OoJibliee
YHUCII0 HACTPAaWBaEeMBIX  IAapaMmeTpoB, TIO
CPaBHEHHUIO C APYTUMHU MOJIETISIMU

3.2. TunoBele 3afaHus AN MPOBEICHUS
«'nmybunHOE 00yueHue»

HpOMe)KYTO‘{HOI\/'I arreCTagvuu 110 AUCHUIIIINHC

CTyleHT BBITIOIHSAET MPE3CHTAMIO, a TaKXKE JEMOHCTPUPYET MPOTPpaMMHBIN Koja. Bompocs! mo

pe3yiabTaTaM MOr'yT 3agaBaTb BCC CTYACHTEI I'PYIIIIbI, HC TOJBKO IMPEIogaBaTCIIb.

4. Meroau4yeckue MaTepHuaJbl,

omnpeesil0Iue

npoueaypsI OLlCHUBAHMS

o0pa3oBaTe/IbHBIX Pe3yJIbTATOB 00yUYeHH s
4.1. Meroauyeckre Marepuaibl Ui OLEHKHM TEKYLIero KOHTPOJS YCIEBAEMOCTH IO

IUCIIAIIINHE,




J11 OIIeHKH TEeKYIIe yCreBaeMOCTH UCIIONIB3YETCsl pEHTHHIOBasi CUCTEMa OILICHUBAHMUS:
Tabnuia — bannpHble OIIEHKU 7151 3JIEMEHTOB KOHTPOJIS

o MaxkcumanbHbBIN OrneHuBaemas
DneMEeHTHI y4eOHOM
OaJu1 ¢ Hayvana KOMIIETEHIIUS
IEeITEIbHOCTH
cemectpa
ITonroroska K 15*4=60 YK-1,ITK-8
1a00paTOPHBIM  3aHSATHUSAM
A 3ammra OoT4Yera 110
nabopaTopHoi pabore
3amura WHIMBUAYaIbHBIX 40 VK-1,IIK-8
MIPOEKTOB

4.2. MeTonuueckre MaTepuaiabl Il TPOBEICHUS IMPOMEKYTOYHOW AaTTECTAIllUd  II0

JIUCILIUILINHE.

Onenka 3a 5K3aMEH BBICTABISIETCS HA OCHOBE BBINOJHEHHBIX JIA0OPATOPHBIX paboT u

MMpEaACTaBJIICHUA U 3alllUThl UHAWNBUAYAJIIBHOT'O ITPOCKTA. HpI/IMeHHGTCﬂ peﬁTHHFOBaﬂ CHUCTEMA IJIA

OLICHKH TEKYIIEH ycrieBaeMOCTH 00yUYaroluXCsl.

Tabnuia — banpHble OIIEHKU /17151 3JIEMEHTOB KOHTPOJIS

. MaxkcumanbHbIN OrennBaemast
DnemMeHThl yueOHOI
0aJu1 ¢ Havana KOMIIETEHIIUS
EITEILHOCTH
cemecrtpa
ITonroroska K 15*4=60 YK-1,ITK-8
1a00paTOPHBIM  3aHSATHUSAM
A 3ammra oT4yera 110
nabopaTopHoi paboTe
3almuTa WHIMBHUAYaIbHBIX 40 VK-1,I1K-8
MIPOCKTOB
JK3aMeH

ITepecyer 6a/1JI0B B OLICHKH NIPOMEKYTOYHOM yCIIEBAEMOCTH

baiel Ha 1aTy KOHTPOJIBHOW TOYKU

OneHka

= 90% OT MakcumanbHOM cymMmMbl 6annos

5 (3auteHo)

Ot 70% 10 89% OT MakcHMaJbHOM CyMMBI OajlIOB

4 (3auTeHO)

Ot 60% 1o 69% ot MakcUMaIbHOW CyMMBI 0aJIOB

3 (3auteHo)

< 60% OT MakCHUMaJbHOI CyMMBbI OaJIJIOB

2 (He3a4TeHo)






