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®ouj oueHoYHbIX cpeacTB (POC) gBiIsIeTCs HIEMEHTOM CHCTEMBI OLIEHUBAHUS CHOPMUPOBAHHOCTH KOMIETCHIIMNA Y OOYYAIOIINUXCS B IIETIOM
WM Ha OTIpe/IeTICHHOM JTare ee (OpMHUPOBAHUSI.
®OC pazpabaTbiBaeTcs B COOTBETCTBUU ¢ pabdoueit mporpammoii (PIT) aucuumnuuel ¥ BKIO4aeT B ceds HaOOp OLIEHOYHBIX MaTepHasIoB IS

IIPOBEICHMS TEKYILLErO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUYHOM arTeCTaluu 110 JUCLHUILINHE.

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

Kon u naumeHoBanue
pe3yJbTaToB
o0y4eHus (TIaHUPyEMbIE

KpuTtepuu oneHuBaHus pe3ybTaTOB 00y4YeHUs

Komnerenuus NuaukaTop KoMIeTeHuuu
pe3yabTaThl 00y4eHHUs, VY nosnersopurens | Heynosiersopu
XapaKTepU3yIOIIue STarlbl Ormeraso Xopomo HO TENBHO
(hopMupOBaHUS KOMITCTCHIINH )
OIIK-3. NOIIK-3.1. lemoucTtpupyer | OP-1. OcHOBaTEIHHO Xopomo opuentupyercs | Cmabo He 3naer ocHOB
Crnocoben HaBBIKH IPUMEHCHHUS OOyuaromuiicst Oyzer: pa3Oupaercsi B OCHOBaxX B OCHOBaX COBPEMEHHBIX | OPHEHTUPYETCSI B | COBPEMEHHBIX
MIPUMEHSATH U COBPEMEHHOTO - 3HaTh NPOLEAYPHI BHISIBICHHSA, COBPEMEHHBIX TEXHOJIOTHH TITyOMHHOTO | OCHOBax TEXHOJIOTHH
MOIU(UIMPOBaTh | MaTEMAaTHYECKOTO anmapara | (OpMHPOBaHMS M COTIACOBAHMA TEXHOJIOTHH TTTyOMHHOTO | OOydeHMs aHaIn3a COBPEMEHHBIX TITyOMHHOTO
MaTeMaTHYeCKue | JUIsl TIOCTPOCHUS TpeOOBaHUH K pe3yapTaTaM o0ydJeHHs aHaIn3a Pa3HOPOJHBIX JaHHBIX TEXHOJIOTHH 00y4eHHs
MOJIEIH AJIs aJIeKBaTHBIX aHAJIMTHYECKHUX PaboT ¢ Pa3HOPOIHBIX JAHHBIX (TabnuyHseIe, rTyOMHHOTO aHanM3a
peleHust 3a7ja4 B | MareMaTHYeCKUX MOJesen MPUMEHEHHUEM TEXHOJIOTHI (TabnuyHbIe, N300paKEeHUs], CUTHAJIBI, | OOyueHHUs Pa3HOPOIHBIX
obmactu peabHBIX MIPOIIECCOB, HEHPOHHBIX CETEH. U300paKEHNsI, CHTHAJIBI, | IIOCJIeIOBATENbHOCTH) aHajm3a JIAHHBIX
npodeccroHanbH | 00BEKTOB U cucTeM B cBoeil | OP-2. HOCJIE/IOBATEIEHOCTH) JUIS1 IOCTPOEHUS Pa3HOPOJHBIX (TabnuuHsle,
O IeITeTbHOCTH. | MPEeIMETHOH 00IacTu. OO6yuatommiics Oyner: JUIsL TIOCTPOEHMSL IPEIUKTUBHBIX JIaHHBIX n300paKeHH ,
HOIIK-3.2. JlemoHCcTpupyeT | - 3HATH NPUHIIUIBI INIAHUPOBAHUS | NPEAMKTUBHBIX MOJEICH, | MOJENEH, MOATOTOBKH (TabnuuHbIe, CUTHAJIBI,
yMeHHue cooupaTh n Y OpraHU3alny AHATUTHYECKUX TIOJITOTOBKH On3HEC- OM3HEeC-aHAUTHKH, N300paKeHH, TIOCIIEI0BATEIh
oOpabaTsIBaTh paboT ¢ MCIOIb30BaHNEM AQHAINTHKH, PEIICHUS pemieHus 3ana4y CHUT'HAJIBI, HOCTH) JUTs
CTaTUCTHYECKHE, TEXHOJIOTHI HEHPOHHBIX CETEH. 3aj1a4 MPEACTAaBICHUS U | TPEJICTABICHUS U TIOCIIEIOBATENIFHO | TIOCTPOCHHUS
AKCIICpPUMCHTAIBHBIC, OP-3. 00paboTkn maHHBIX. Ha 00pabOTKU JaHHBIX. CTH) JUIS MIPETUKTHBHBIX
TEOPETHYECKHE H T.II. OOy4aronmuiics: CMOXeT: BBICOKOM ypoBHe pemraer | CrocobeH ¢ TIOCTPOCHUS MOJIeTNeH,
JIaHHBIE IS TIOCTPOCHUS - [logrorasnuBate 1aHHBIE IS MIPaKTHYECKUE 3aJaur HE3HAYHUTEIIbHBIMU TIPEANKTHBHBIX TIOJITOTOBKH
MaTeMaTHYECKHX MOJIEIIeH, MPOBEICHHS aHAJTUTHYECKUX MIPOSKTUPOBAHUSI 3aTPYOHEHUSIMH PemiaTh | MOJAETCH, 6msHec-
pacueToB M KOHKPETHBIX paboT 1Mo UCCIIeI0BAaHUI0 TIPUIIOKEHHUH, MpaKTHYECKUe 3a71a49u MOJITOTOBKH AHAJIMTHKH,
MPaKTHYECKUX BBIBOJIOB. OOJIBIINX IAHHBIX METOIaMH HCTIOJB3YIOINX MPOEKTUPOBAHHUS 6msHec- pemeHus 3aga4d
HEUPOHHBIX ceTen TIyOMHHOE 00y4YeHUe C MPUIIOKEHUH, AHAJIUTUKH, MPEICTABICHUS
OP-4. ITOMOIIBIO COBPEMEHHBIX | MCIOJIB3YIOIINX pemeHns 3aga4y 1 00paboTKn

OO0y4aronHiicss CMOXKET:
- MPOBOJIUTH AHAITUTUIECKOE

MIPOTrPaMMHBIX
WHCTPYMEHTOB (SI3BIKH

riyOnHHOE 00y4YeHue ¢
MIOMOIIBIO COBPEMEHHBIX

NpEJCTaBIECHHUS 1
00paboTKH

nanHbelx. He
yMeeT




HCCIIEZIOBaHNE U pa3pabaThIBaTh
MPUIOXKEHUS C IPUMEHEHUEM
TEXHOJIOTMil HEUPOHHBIX CETEH B
COOTBETCTBHH C TPEOOBAHUSIMHU
3aKa34nKa

OP-5.

OOyyaromuiicst cymeer
MPOBOJIUTH aHAJTUTUYECKOE
UCcleIOBaHNe U pa3pabaThBaTh
MPUIOXKEHUS C IPUMEHEHUEM
TEXHOJIOIMil HEUPOHHBIX CETEH B
COOTBETCTBHH C TPEOOBaHUSIMH
3aKa34nKa

OP-6.

OO0yJatoniuiicsi OBIaieeT
METOJlaMHt pa3paboTKH
MPEIJIOKEHUH MO NOBBIIIEHHUIO
MPOU3BOIUTENEHOCTH 00pabOTKN
OONBIINX TaHHBIX.

POrpaMMHPOBAHHUS,
OuOIMHOTEKH U
(bperiMBOpKH),
HCIIONB30BaHHS
TEXHOJIOTUI MAallIMHHOTO
U riry0oKoro o0y4eHust
JUISL OTOOpaXKEHUS
B3aMMO3aBHCHUMOCTEH B
JAHHBIX.

HPOrPaMMHBIX
HHCTPYMEHTOB (S3BIKH
IpOrpaMMHPOBaHHS,
OnbnmoTeKu n
¢bperiMBOpKN),
UCTIOJIb30BaHMS
TEXHOJIOTUH MallTMHHOTO
U r1yOOKOro 00y4eHus
IUTS. OTOOpasKeHUS
B3aUMO3aBHCUMOCTEI1 B
JIAHHBIX.

manubex. C
CYIIECTBEHHBIMHU
3aTpYAHCHUSMHA
pemaer
MIPAKTHIECKHE
3aaun
MPOSKTHPOBAHUS
NIPUIIOKECHUH,
HCTIOJB3YIOIINX
riryOMHHOE
oOyueHwme ¢
TTOMOIIIBIO
COBPEMEHHBIX
MIPOTPaMMHBIX
WHCTPYMEHTOB
(s13BIKH
MIPOrpaMMHPOBaH
ust, OMOIHOTEKN U
¢bpeiiMBoOpKH),
UCTIOJIb30BaHHS
TEXHOJIOTU I
MAIIUHHOTO U
rITyOOKOT0
oOy4eHus s
0TOOpaKeHUS
B3aMMO3aBUCHMOC
TEH B JaHHBIX.

HCIIOJIb30BaTh
[IPU pEIICHUN
MPaKTHYECKUX
3a1a4
COBPEMEHHbBIE
NpOrpaMMHBIE
MHCTPYMEHTEI
(s13BIKH
pOrpaMMHUpPOBa
HUS,
OHONMHOTEKH U
(hperiMBOpKN)
MIPUMEHS T
TEXHOJIOTUH
MAIIIUHHOTO H
TITyOOKOTO
o0Oy4eHHs s
0TOOpasKeHHUS
B3aMO3aBHCUM
oCTel B
JIAHHBIX.




2. Oranbl GoOpMUPOBAHMUS KOMIIETEHIIUI U BU/bI OLIEHOYHBIX CPEACTB

Iranbl GOPMHUPOBAHHA KOMIIETCHIUH
(pa3neJibl TUCUUTIHHBI)

Konx u HammeHoBaHHe
pe3yJIbTaToB 00y4YeHust

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

Paszgen 1. OcHOBEI
HEHPOKOMIBIOTEPHBIX BHIYHCIICHHIA.
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, IOJTOTOBKA 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.)
[IpomesxyTounas arrecTanus (1o [Ty6nu4HOE npeacTaBieHue U
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.

BriOpats mpu3Haku, UCHIOJIB3YIOIIMECS TP 00YYEHUH, U, €CIIM He0OXOAUMO, BBITTOJTHUTH
ux npenoopadoTky. PazgenuTs BEIOOPKY Ha OOydarolIyl0 M TECTOBYIO. B pabore HeoOXoauMo
HCCIIEIOBATh PabOTy apXUTEKTYp U aJTOPUTMOB OOYUYECHHsSI C Pa3sHBIMU 3HAUCHUSIMU [apaMeTPOB
CTPYKTYphI 1 00y4eHus (THUIIeprapaMeTpoB) 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 0Oydarollylo M TecToByl. B pabore HeoOxomumo
UCCIIEIOBATh pabOTy apXUTEKTYpP M aJTOPUTMOB OOYYEHUS C Pa3HBIMH 3HAUCHHSIMH ITapaMeTPOB
CTPYKTYpbI U 00y4ueHHs (TUIIEpIIapaMeTpOB) CETel U BHIOpATh HAWIIYUIINE 3HAUEHUS TOCIEIHHX.

Hanmcate KopoTKHii OTYET 1O padoTe, BKIIOYHUB B HETO MPOrpaMMy C KOMMEHTapHSIMHU,
3Ha4YeHUs KadecTBa Mozesei. BeiOpars styurnyto Mojens.




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

Jist 3TOro HEOOXOAMMO TOCMOTPETh TMOCIEIHIO HUdpPy HOMEpa CBOEH 3a4eTHOM
KHIDKKU (WJIM CTYJI€HUYECKOTro OMIeTa) U BBIIOJHUTD CIEAYIOUINEe 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 MOCIENHIO LU(py HOMEpa CBOEH 3auyeTHOM
KHWKKA (WM CTYJCHUYECKOro OWiieTa) W BBIMOJHUTH CJICAYIOIIUE KOPPEKTUPOBKH: €CIIU
nocneansis mudpa 0 umum 5: metky 0 3aMeHuTh Ha Kitacc A, MeTku 1, 2, 3, 4 3aMeHuTh Ha Kitacc B;

eciu nocnenHss uudpa 1 wim 6: metky 1 3amenuTs Ha kiace 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 mudpa 4 wiam 9: Metky 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
NpEeAbIAYIIEM 3aJaHUU. BBIMOIHUTE TOBTOPHOE OOYYEHHE TMOJYYCHHOM apXUTEKTYphl U
BU3YaIM3UPOBATh MOBEPXHOCTh (YHKIIMH MOTEPh B MPOCTPAHCTBE ABYX BBHIOPAHHBIX BECOB, a
TaK)Ke IMMOCJICIOBATEILHOCTh U3MEHEHHUS 3TUX BECOBBIX KOI(DPHUIIMEHTOB Ha KaXJIOH WTEpaluu
oOyudenus. IlomyuyuTh BaXXKHOCTh BECOB C MOMOINBIO HCCIEIOBAHUS UYBCTBUTEIBHOCTU CETH.
HccnenoBath BO3MOKHOCTH 110 PEAYKIIMH CETH C YUETOM MOJIYYECHHON BaXKHOCTH.

Hanucats xopoTkuii oT4er mo paboTe, BKIIOYHUB B HErO MPOrpaMMy ¢ KOMMEHTapUIMU,
PUCYHKU HACTPOMKU MOJICIIA U 3HAYECHUSI METPUK TTOJIHON U PEIYIIUPOBAHHBIX apXUTEKTYP.

4. Knacrepusanusi 1anHabIx SOM

B xauecTBe 00yJarOImMUX JaHHBIX PEKOMEHIYETCS B3STh HA0OP U3 JIA0OpATOPHOH PabOTHI
2. Hanwmcare nporpammy Ha si3bike Python, BwImonHsronryro 3amady KiacTepus3aliyl JaHHBIX C
MCIIOJIb30BaHUEM CaMOOpPTaHU3yroIMXcs apxurekryp SOM, Tpedyercs mogoOparb apXUTEKTYpy
CeTH (BBIMOJIHUTE PETYISAIUIO Pa3MEPOB IByMEPHOUW U TPEXMEPHOM CETH, a TaKkKe MPOU3BECTH
uccienoBanne QyHKIUNA OMM30CTH U MX MapaMeTpPOB), MPUBECTH METPUKU KauecTBa MOJEITH U
BU3YJIM3UPOBATh Mpoliecc 00yueHust Moaenu. Pe3ynbprarsl paOoThl MPUBECTH B OTUETE.

5. Knaccndukarop usodpaxeHnui

Hanucare mporpammy Ha Python, koTopas oOyudaer OuHapHBIH KiIaccu(HUKaTop
1300paXeHUI Ha OCHOBE CBEPTOYHBIX HEMPOHHBIX CETEH.

J17is 3TOTO HY)KHO MOJATOTOBHUTH JIBE MANKW C M300paKeHUSIMHU, TPUHAICKAIIUMH TBYM
KiaccaMm (M300pakeHUsT MOXXHO 3arpy3uTb u3 cetu MuHTepHet). Paszmenuth BBIOOPKY Ha
00y4aromnyro u TECTOBYIO.

[TocTpouTh HAOOpP CBEPTOUHBIX HEHPOHHBIX CETEH, OTIIMYAIOIIMXCS KOJIUYECTBOM CIIOEB,
YepeoBaHUEM CJIOEB, HAJIMYHEM MPOPEKUBAHUA M OOYyYUTh HUX Ha IMOATOTOBICHHOM Habope
M300pakKeHUH.

BreiOpats ceTh, MO3BOJSIONIYIO KIACCH(PHUIIMPOBATh HM300pPAKEHUS C JIOCTATOYHBIM
Ka4eCTBOM, U HE 00JIaat0NTyI0 N30BITOYHOCTHIO.

Hanucats kopoTkuit oT4eT mo paboTe, BKIIOYHUB B HETO MPOrpaMMy ¢ KOMMEHTapUSIMU,
rpauKu HACTPOMKUA MOJICIIM U 3HAYCHHSI METPHUK MOJieiel (TOYHOCTB, MOJTHOTA).

6. Buzyanuszanus npouecca GyHKIMOHMPOBAHMSA HEHPOHHOM ceTH

Jlnsi BBITIOJTHEHUS 3aJaHUsl B3ATh HEWUPOHHYIO CETh, TMOJYYCHHYIO Ha MPEABIIyIIEeM
3a/1aHUH.

1. BrImoaHUTH BHU3yaNM3aIMI0 AKTUBALMA CBEPTOYHBIX CJOEB (MTPOMEKYTOUHBIX
AKTUBAIMIA) JIJIS1 HECKOJIBKUX OOBEKTOB Pa3HbIX KJIACCOB.



2. OcymiecTBUTh BU3yalIU3aluio (GUIBTPOB CBEPTOYHBIX CIIOEB 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 peKyppeHTHOM HellpoceTH (IPOrHO3 TeMIIepaTypbl)

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

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

B pabore HeoOxomumo wuccienoBaTh pabdOTy HEMPOHHBIX CETEH, IOCMOTPEThH
BO3MOXXHOCTH HACTPOMKH CETH C TMPOPEKUBAHUEM, ONPEACIUTh KOJIUYECTBO JHEH 10
MPOTHO3HOTO JIHSA, IJIsl KOTOPBIX JOCTUTAETCS HAUBBICIIAS TOYHOCTD TPOTHO3UPOBAHUS

Hanucats xopoTkuii oT4yer mo paboTe, BKIIOUYHUB B HETO MPOrpaMMy ¢ KOMMEHTapUsIMU,
rpaduKd HACTPOWKH MOJCIH M 3HAYEHHs] METPUK Mozeneid (Kod(pQUIMEHT AeTepMUHAIHNH,
CPEIHIOI0 KBAAPATUYHYIO U CPEIHIOI0 a0COTIOTHYIO OIIUOKH).

Br1OpaTh HamTy4IIyro MOAEIh U3 MOJyYEHHBIX PETPECCOPOB.

Jlisg cBoero BapwaHTa HEOOXOAMMO IMOCMOTPETHh MOCIEAHIO MHU(pPYy HOMEpa CBOEH
3a4eTHOM KHIKKH (MJIM CTYJCHYECKOro OmiieTa) u BEIOpaTh 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: naracetr — 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. 'enepanust My3bIKaJbHBIX KOMIO3UIIUI ¢ MOMOIILIO PEKYPPEHTHBIX MojeJeii

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 MEJIOUIO, TIOXOXKYIO Ha UCCIIETyEeMBbIE.

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 YacoB CaMOCTOATENbHOM paboThl. IIpoekT mMokeT ObITh
BBIMIOJIHEH KaK WHAUBUAYaJIbHO, TaK U B MHMHHU-Tpynne (2-3 4yeln.), Mpu yCIOBUH, YTO O0BEM
paboThl TakXke OyaeT yBeauueH. B koHIle cemecTpa Mo KaXJ10My MPOEKTY MPeACTaBIsAETCS MUHU-
IPE3eHTalMs O pe3ynbTaTax paboThl.

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

TeMbl 0NIPOCOB HA 3AHATHAX:

Cpsi3aHbl ¢ MarepuajoM MPEAbIAYIIMX JEKLIUH, a TaKXKe JIMYHBIM ONBITOM CTYACHTOB.
CryneHTel MOTYT IpeJiaraTb BAPUAHTHI PEIICHHWM IMTOCTAaBIECHHOM IPENoJaBaTelIeM 3aladM, a
TaKK€ MHCTPYMEHTBI PELICHUS.

[Ipumeps! BOITpOCOB:



1.Kakas HeipoceTeBas MOJI€NIb U3 NMIEPEUUCICHHBIX B JIYUYIlIeH CTENEHU MOAXOIUT ISt
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

JUIsl 00pabOTKU BEKTOPOB C YUCIIOBBIMH, @ HE | HHCTPYMEHTOB npeoOpazoBaHus
KaTeropuajibHbIMU MTPU3HAKAMU MPU3HAKOBOTO  IPOCTPAHCTBA,  KOTOPHIE
MO’KET BapbUpOBaTh pa3pabOTYUK B MOJENIN

C)OHH YYHTBHIBAIOT KOPPEIAUI0 CMEXHBIX | 0)OHU HCHOIB3YIOT CYIIECTBEHHO OoJibliiee
KOMIIOHEHT BEKTOpa YUCJIO HACTPAMBAEMbIX IapaMETpPOB, IO
CPaBHEHMIO C IPYTMMH MOJAEISIMU

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

CTyaeHT BBINIOJHAET MPE3CHTAIINIO, & TAKXKE JEMOHCTPUPYET MPOTpaMMHBIN KoJl. Borpocsl
10 pe3yJibTaTaM MOTYT 3a]1aBaTh BCE CTYAEHTHI IPYIIIbI, HE TOJIBKO MPEIO/1aBaTeb.

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

4.1. MeTonuueckne MaTepPHAJIbI ISl OLEHKH TeKYIIero KOHTPOJIsI yCIeBaeMOCTH 110
AMCIUTIIIHHE.

JIJ1st OLIEHKY TEKYIEH YCIIEBAEMOCTH HUCIIOIb3YETCsl PEUTHHIOBAsI CUCTEMA OLICHUBAHUA
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 paboTte
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
MIPEACTABIICHUS U 3alUThl UHIUBUYAJILHOTO NpoeKTa. [IpuMeHseTcs peuTUHIoBast CUCTEMa JUIs
OLIEHKHU TEKYIIEH yCeBaeMOCTH 00yJaromuxcsl.



Tabnuna — baybHbBIE OLIGHKU JJI1 9JIEMEHTOB KOHTPOJIS

N MaxkcuMasibHBIN OuenuBaemast
DNIeMEeHTHI y4eOHOM
0as1 ¢ Hauasa KOMITETEHITUS
JESITEIIbHOCTH
cemecTpa
[ToarotoBka 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 OaJljIOB 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)




