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Ouenounbie cpeactBa (OC) SBISIOTCA 2JIEMEHTOM OIICHUBAaHUS C(HOPMUPOBAHHOCTH KOMIIETEHIIMH y OOyYaroIIMXCs B IIEJIOM WJIM Ha

OIIpEICIIEHHOM 3Tare ee (OPMUPOBAHHUSL.

OC pa3pabaThIBarOTCsl B COOTBETCTBHH ¢ paboueit mporpammoii (PIT).

1. KomnereHuuu u pe3yjbTaThl 00y4eHus, GopMmupyembie B pe3yJibTaTe 0CBOCHUS AU CHMILIMHbBI

Kox u HanmeHoBaHuUe
pe3yabTaToB

Kpurepun oneHuBaHus pe3yibTAaTOB 00y4eHUsI

HNugukarto 00y4eHnus (IIaHUPYyEMBIE
Komnerenuus P Y ( Py
KOMIIETEHI MU pe3ynbTaThl 00yueHus, o ( ) Xopowo Y I0BIETBOPUTENBHO Heynosnersopureins
TJIUYHO (3a4YTCHO
XapaKTCPU3YIOIUC STAIIbI (3a4TeHO) (3a4TeHO) HO (HE3aYTeHO)
(hopMupOBaHUS KOMITCTCHIINH )
VK-1. Cnocoben | UYK-1.1. Beissnser OP-1.1.1 OcHoOBaTeNbHO Xoporto Cnabo He 3naeT ocHOB
OCYIICCTBIIATE npobueMHyto cutyauuto, | Obydatowuiicst Gy ner: pazbupaercs B OpPHEHTHUPYETCS B OPHUCHTHPYCTCS B COBPECMCHHBIX
KPUTUYECKUI Ha OCHOBE CUCTEMHOIO - 3HaTh IpOUEIyPH! BRISBICHNUS, OCHOBAaX OCHOBAaX OCHOBAaX TeXHOJIOTHiA
aHanus TOZIX0/a OCYMIECTBIAET | HOPMHMPOBAHNS M COTNIACOBAHMA | (o pneveHEIX COBPEMEHHBIX COBPEMEHHBIX r1yOHHHOTO
MIPOOJIEMHBIX €€ MHOTO(paKTOpHBIH TpeGOoBaHUIl K pe3yIbTaTam o o o
N TEXHOJIOTHI TEXHOJIOTHH TEXHOJIOTHI oOydeHus aHamn3a
CUTyalluu Ha aHaJIn3 U TUAarHoCTUKY. AHAJIUTHYCCKUX pa6OT C
N IIyOMHHOTO 00YyYeHUsl | TITyOMHHOTrO OOydYeHHs | TIIyOMHHOTO Pa3HOPOIHBIX
OCHOBE NYK-1.2. OcymiecTBiseT | MpIMEHCHHEM TEXHOJIOTUH 6
CHCTEMHOTO TTOHCK, 0TGOp H HEHPOHHBIX ceTeil aHaJIM3a Pa3HOPOJHBIX | aHAIM3a Pa3HOPOIHBIX | O0yUeHHUS aHaIu3a JTAHHBIX
TOJIX01a, CHCTEMATH3AIIHIO JNaHHBIX (TaONW4HbIe, | NAHHBIX (TaOJIMYHBIE, | PAa3HOPOIHBIX (TabnnuHbIe,
BHIPAGATHIBATD MHOPMAIHH [T OP-1.2.1 HM300paKeHHUs, M300pakeHus, JAHHBIX (TaOJIMYHBIE, | U300paXKEeHHUS,
CTpaTeruio onpeaeseHus OO6yJatommiicst OymeT: CUTHAJIBL, CUTHAJIBI, H300pakeHus, CUT'HAJIBI,
JIEHCTBUI AILTEPHATHBHBIX - 3HaTh NPUHIHUIIEI INIAHUPOBAHKUS | [TOCJICJOBATEIBHOCTH) | TOCJICIOBATEILHOCTH) | CUTHAJIBI, IOCJIEIOBATEILHOC
BapHUAaHTOB W OpraHu3alvuy aHATATUICCKUX JUIS IOCTPOCHUS JJIA TTIOCTPOCHHUS IOCJIEIOBATEIILHOCTHU TI/I) TS
CTpaTernyeckux pabor ¢ ncronb3oBaHueM MIPEeIMKTUBHBIX MPEeTUKTUBHBIX ) U1 TIOCTPOEHUS MOCTPOEHUS
peleruii B MpOONEMHON | TeXHONOTHI HEHPORHBIX ceTelt MoJIeJIel, TIOATOTOBKH | MOJIEJIEH, IIOATOTOBKH | NPEJMKTHBHBIX IPEIUKTUBHBIX
CHUTYaIVH. 6 o o
W3HEC-aHATUTUKU OM3HEeC-aHAIUTUKU Mojenen Mojenen
NYK-1.3. Ilpegnaractu | OP-1.3.1 ’ ’ a ’ 6 a ’
06OCHOBLIBACT OByuaomuiics CMOKET: penieHus 3aaad pelieHus 3aaa4 MOATOTOBKHU OU3HEC r6[0)1r0TOBKH
CTpaTeruo sieficTaHii ¢ - TloAroTaBMBaTh JaHHbIE MIPEACTABICHHUS 1 MIPEACTABICHUS U aQHAJTUTHUKY, PEIIeHUsT | OU3HeC-
00pabOTKH TaHHBIX. 00paboTKM TaHHBIX. 3a/1a4 MPEICTABIICHNS | aHAJIUTUKH,

Y4€TOM OrpaHUYEeHUH,
PHUCKOB U BO3MO>KHBIX
MOCJEICTBHIA.

MPOBEICHUS aHATUTUYECKUX
paboT 1o McciIeJ0BaHNI0
OOJIBIINX TAHHBIX METOAAMH
HEHPOHHBIX ceTeit

Ha Bricokom ypoBHE
perIaeT mpakTHIeCKue
3a/1a4n
MPOCKTUPOBAHUS

Cnoco0eH ¢
HC3HAUYUTCIIbHBIMH
3aTpyIHEHUSIMHI
peniaTh MPaKTHUECKUES

1 00paboTKH
maufeix. C
CYILIECTBCHHBIMU
3aTpyTHCHUSIMH

peuieHus 3aaau
[IPEACTABIIEHUS U
00paboTku
naHHbeiX. He ymeer




IIK-5. Cnocoben
yIPaBJIsTh
MOJTyYEHHUEM,
XpaHeHHeM,
nepenayei,
00paboTkoit
OOJNIBIINX

HUIIK-5.1. OcymecTBisier
MOHHTOPHHT U OLICHKY
MIPOM3BOIUTEIEHOCTH
00paboTKU OOJBIIHX
JIaHHBIX.

WIIK-5.2. Ucnione3yet
METO/IbI © HHCTPYMEHTBI
MOJIY4Y€HUsA, XPAHEHMS,
nepenaqyu, 06paboTku
OOJBINNX TaHHBIX

WUIIK-5.3.
PazpabatriBacT
TPEIUIOKEHHS 110
MOBBIILICHUIO
NPOU3BOIUTEILHOCTH
00paboTKH OOTBIIHX
JIAHHBIX

OP-5.1.1

OOy4aroNIHIACs CMOXKET:

- IPOBOANTH AaHAJUTHYECKOE
UCccleI0BaHNe U pa3pabaThIBaTh
MPWIOKEHUS C IPUMEHEHHEM
TEXHOJIOTMIl HEMPOHHBIX CETEHl B
COOTBETCTBHH C TPEOOBAHUSIMHU
3aKa34ynKa

OP-5.2.1: O0yu4arommmiicsi cymeeT
MPOBOJIUTH AaHATUTHIECKOE
UCcleJIOBaHue U pa3padaThiBaTh
TMPUIIOKCHUA C IPUMCHCHUEM
TEXHOJIOTMil HEUPOHHBIX CETEH B
COOTBETCTBHUH C TpeOOBaHUAMU
3aKa34yMKa

OP-5.3.1: O6yuvaromuiics
OBJIaJIcET METOAaMH pa3pabOTKH
MPEIOKEHHH 110 MOBBIIIIEHHUIO
TIPOU3BOIUTEIHHOCTH 00PaOOTKH
GOJIBIINX TAaHHBIX.

MPUITOKEHUH,
HCTIONB3YIOIINX
riryOuHHOE 00yUueHHe
C TIOMOIIBIO
COBpPEMEHHBIX
MPOTPaMMHBIX
HWHCTPYMEHTOB (SI3bIKH
MPOTPaMMHUPOBAHUS,
OMOIMOTEKH U
(bpeliMBOpKH),
HCTIOTb30BaHMUS
TEXHOJIOTHIA
MAalllMHHOI'O "
riry0oKoro 00y4eHust
IUTSL OTOOpaKeHHS
B3aUMO33aBUCHUMOCTEN
B JaHHBbIX.

3a7auu
IIPOEKTUPOBAHUS
MIPUIOKECHUN,
UCTIONIB3YIOIINX
TIyOMHHOE 00yUeHHe
C TIOMOMIBIO
COBpPEMEHHBIX
MIPOTrPaMMHBIX
WHCTPYMEHTOB (SI3bIKH
MPOTrpaMMHUPOBAHUS,
OoubmmoTeKu u
(hpeMBOpPKH),
UCTIOJIb30BaHHS
TEXHOJIOTHH
MAIIUHHOTO U
rIyOOKOT0 00ydeHHsI
JUTSE 0TOOpaKeHUst
B3aMMO3aBUCUMOCTEN
B JIaHHBIX.

pemraer
MIPAaKTHYECKUE
3a1a9n
POCKTHPOBAHUS
MPUITOKEHUH,
UCTIOJIB3YIOIINX
riryOuHHOE 00yueHue
C ITOMOIIBIO
COBPEMEHHBIX
POTrPaMMHBIX
WHCTPYMEHTOB
(s13B1KH
IpOTrpaMMHUPOBAHUS,
OMONMNOTEKU U
(hpeiriMBOpKH),
UCTIOJIb30BaHUS
TEXHOJIOTUI
MAaIIMHHOTO U
IIyOOKOTO O0y4YeHHS
IUTSE OTOOpaKeHHs
B3aMMO3aBUCHMOCTEN
B JIAaHHBIX.

HCIIONTE30BaTh IPH
peleHnu
MIPAKTHYECKUX
3a1a4y
COBpEMEHHBIE
MIPOrpaMMHBIC
UHCTPYMEHTHI
(s13B1KH
MIPOrPaMMHUPOBAHU
s1, OMOJIUOTEKH U
(hpeiriMBOpKH)
MIPUMEHSATH
TEXHOJIOTHH
MAaIIIMHHOTO H
rIIyOOKOTO
oOydeHus st
OTOOpaKECHUS
B3aMMO3aBUCHUMOC
Tell B JaHHBIX.




2. Oranbl GopMHUPOBAHUS KOMIIETEHIIUI U BUAbI OLIEHOYHBIX CPEICTB

Irtansl GOpMHPOBAHUS KOMIIETEHIIN

Koa m HamMeHoBaHHe

Bun oueHo4HOr0 cpecTBa

Ne (pa311e.111,1 }II/ICIII/IIUII/IHLI) pe3yjJabTaToB 06yqe}mﬂ (TeCTI)I, 3aaHus, KeﬁCLI, BOIIPOCHI U le)
Paznen 1. OcHOBBI OP-1.1.1,0pP-1.21 Ormpoc Ha 3aHATHIX, TTOATOTOBKA K
HEHPOKOMIBIOTEPHBIX BHIYMCIICHHH. 7a00paTOPHBIM 3aHSTHUSIM,
OCHOBHBIE MTOJIOKEHUSI HEUPOCETEBBIX nyOJIMYHAs 3a1UTa J1ab0paTOPHOH

1. |Berumncnenuii. Bemonnenne paboter Ne 1.
nabopaTopHOit
pabotsl Ne 1 (IToctpoenue
HEHWPOCETEBOr0 perpeccopa)

Pasnen 2. Hefiponnsie cetn Bctpeunoro| OP-1.1.1, OP-1.2.1, OP- |Ompoc Ha 3aHATHAX, MTOATOTOBKA K
pacnpoctpanenus. Hactpoiika 1.3.1,0P-5.1.1 1a00paTOPHBIM 3aHATHUSM,
APXHUTEKTYPBI H AITOPUTMBI HACTPOUKH nyOJIM4HAas 3a1uTa J1abopaTOpHOM

2. HEUPOHHBIX CETEH BCTPEIHOTO paboTer Ne 2.
pacnpocTpaHeHus. Beimonnenue
nabopatopHoi
pabotsr Ne 2 (OOyuenne
HEWpoceTeBOro Kiaccudukaropa)

Pazgen 3. Anroputmsl ontumu3zanuu B | OP-5.1.1, OP-5.2.1, OP- |Omnpoc Ha 3aHATHSX, TOATOTOBKA K
00y4YeHNN HEHPOCETEBBIX MOJIEIICH. 53.1 7ab0paTOPHBIM 3aHSTHUSIM,
3 OnTuMH3aTOpPEI 00YUSHHS HEHPOHHBIX ImyOUYHAS 3alIUTa JJa00opaToOpHOI
ceTeil. BemonaeHne mabopatopHoit paboTsr Ne 3.
pabotsl Ne 3 (MccnenoBanue
ApXUTEKTYPhl HEHPOHHOM CETH)
Paznen 4. PexyppeHTHBIE HEWPOHHBIE OP-1.1.1, OP-1.2.1, OP- |Ompoc Ha 3aHATHSX, IOATOTOBKA K
ceru. Heliponnsie cetu ¢ ooparaeiMu | 1.3.1, OP-5.1.1,0P-5.2.1 {maGopaTopHBIM 3aHSATHSIM,
4 |cszsamu. Beinonnenue 1abopaTopHOi nyOJIMyHas 3a1IuTa JJabopaToOpHO
pabotsr Ne 4 (Knactepuzarus TaHHBIX paboTsr Ne 4.
SOM)
Pazgen 5 Ceeprounsie HEHPOHHEIE OP-1.2.1,0P-1.3.1 Ormpoc Ha 3aHITHIX, TOATOTOBKA K
cetr. CBepTOUYHbIE HEHPOHHBIE CETH U 71ab0paTOPHBIM 3aHSTHSIM,
S |aBTO®HKOJEPHI. BhInosHeHne nyOJIMYHAS 3a1UTa JJA00PATOPHOM
nabopaTopHoOit paboThl Ne 5 paboter Ne 5.
(Kmaccudukatop n3obpaxeHuii)
Paznen 6. O0yuenue 6e3 yuurens u OP-1.2.1, OP-5.1.1, OP- |Omnpoc Ha 3aHATHIX, TOJrOTOBKA K
o0ydJeHue C MOJIKPETUICHUEM B 521 nab0paTOPHBIM 3aHATHUSM,
HelpoceTeBbIX MojiemsX. HeliponHsie nyOJIMYHAs 3a1uTa J1abopaTOpPHOM
6 |ceth, obyuJaroruecs: 6€3 yUUTeNs U ¢ paboter Ne 6.
MOJIKpeTUIeHueM. BrImonHeHue
nabopaTopHOit paboTsl Ne 6
(Busyanu3zarus nporecca
(bYHKIIMOHUPOBAHHSI HEUPOHHOM CETH)
Pazgen 7. Buzyanuszanus u OP-1.2.1, OP-5.1.1, OP- |Omnpoc Ha 3aHATHUSIX, TOJrOTOBKA K
00BSICHUMOCTh HEHPOHHBIX CETEH. 5.2.1,0P-5.3.1 1ab0paTOPHBIM 3aHATHUSM,
Busyanuzanus u 00bICHUMOCTh myOJIMYHAS 3a1UTa JIA00paTOPHOM
7 |ueitpoceTeBbIX MOJIE€EN. Brinonnenue paboter Ne 7.
nabopaTopHoii padoTsl Ne 7
(MccrnenoBanne peKyppeHTHOM
HEeHWpoceTH)
Paznen 8. [lamsATh HEMPOCETEBBIX OP-1.2.1, OP-5.1.1, OP- |Omnpoc Ha 3aHATUAX, IOArOTOBKA K
MoOJIeNIel. XpaHeHHEe accolranuii u 5.2.1,0P-5.3.1 1ab0paTOPHBIM 3aHSITHSIM,
YIPABICHUE aMSIThIO B HEHPOCETEBBIX nyGyHas 3auTa J1ab0paTOpPHOM
8 pabotsl Ne 8.

Moensx. Beimonaenue mabopaTtopHoit
pa6oter Ne 8 (I'enepanms My3bIKATBHBIX
KOMITO3UIIMHA C TTOMOIIBIO
PEKYPPEHTHBIX MOJIEJICH).




Jrtanbl GopMHUPOBAHUA KOMIIETeHUN T Koa m HamMeHoBaHHe Bun oueHo4HOr0 cpecTBa

Ne .

(pa3neJibl THCUUTIHHBI) pe3yJbTaToOB 00y4eHHsl | (TECTBI, 3aJaHHs, KEHChI, BOIPOCHI M JIp.)
[Ipomexyrounas arrectamus (110 OP-1.3.1 [lybmuanOoe pencraBieHrne u
pe3yabTaTaM BITOJTHCHUS 3aIuTa pe3yibTaToB

9 |ma6oparopusix pador (min 70%) u OP-5.1.1 WHIMBHTy AJILHOTO MTPOEKTA.

NPEe3CHTANU HHIUBHIYAILHOTO
npoekTa -2-3 MHUH/4ed1.)

3. TunoBble KOHTPOJIbHBIC 3aJJaHUsl WM HMHBIC MaTEpHAJIbI, H606XOI[I/IMLIe AJIs
OICHKH 06pa30BaTeJI]>H]>IX pe3y/ibTaToB 06y‘leHI/IH

3.1. TunoBble 3aJaHus A MPOBEACHUS TEKYLIEr0 KOHTPOJS YCHEBAEMOCTU MO AMCLMUILIMHE
«HelipoHHble ceTn».

1.IlocTpoeHue HelpPoCeTEBOIO perpeccopa

Hammucate mporpammy Ha Python, koropas oOydaer HeHpoceTeBOW perpeccop, ¢ MOMOIIBIO
oubmuorek scikit-learn u keras (ommumonansHo PyTorch). B kauectBe BBIOOpOK BO3bMHUTE
BapHUaHThI HIDKE.

BriOparh mpu3HAKH, UCTONB3YIOMMECS MPH OOYYEHUH, W, €CIIM HEOOXOIUMO, BBIOJHUTH HX
npenodpaboTky. Pa3genuts BBIOOpKY Ha OOydarIIyl0 UM TECTOBYIO. B pabore HeoOXoammo
UCCIIEIOBATh Pa0OTy apXUTEKTYpP M aJITOPUTMOB OOYYEHUS C PA3HBIMH 3HAUCHHUSIMU ITapaMETPOB
CTPYKTYpHI B 00y4eHHsI (THIIEpIIapaMeTPOB) CETEH U BEIOpATh HAMITYUIIINE 3HAUCHUS TIOCTICTHUX.
Hammcate kopoTkuii oT4eT Mo paboTe, BKIOYHMB B HEro IMPOrpaMMy C KOMMEHTApHSIMH,
3HAYCHHS KayecTBa Mojeleid. BeiOpaTs J1ydinyto Moeb.

Jlyis cBOero BapuaHTa perpeccopa HeoOX0AUMO TOCMOTPETh MOCIIEIHIOK UPPY
HOMEpa CBOCH 3a4eTHOW KHIDKKH (WJIA CTYICHYECKOT0 OMJIeTa) M BBITIOJHUTH CIICTYIOIINE
KOPPEKTHPOBKH:

* ecnu iocnenuss mudpa 0 unm S: natacet — JlecHbie moXKapsl
(https://archive.ics.uci.edu/ml/datasets/Forest+Fires), mpeackaspiBaeMmoe 3HaU€HUE — MIIOMIAIb
noxkapa (Area);

* ecyiu ocsenHsis udpa 1 wim 6: natacer — KayectBo BuHa
(https://archive.ics.uci.edu/ml/datasets/Wine+Quality) npeacka3siBaeMoe 3HaYeHHE — Ka4eCTBO
(Quality), s matacera ¢ KpacHbIM BUHOM, winequality-red.csv;

* ecnu niocnenHsis mudpa 2 unu 7: naracet — KauecTBo BuHa
(https://archive.ics.uci.edu/ml/datasets/Wine+Quality) mpenckassiBaeMoe 3HaUEHHE — Ka4eCTBO
(Quality), s maracera ¢ OenbiM BUHOM, winequality-white.csv;

* ecyim ocienHss mudpa 3 unu §: matacet — ApeHa BEIOCHIIECIOB
(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), nmpenckassiBacmoe 3HaUCHUE —
KOJIMUECTBO apeH]1 BEJIOCUTIEIOB B CyTKH (Area), natacer day.csv;

* ecnu niocnenssis mudpa 4 unu 9: naracet — ApeH/ia BeIOCUTIE0B
(https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset), mpencka3piBaeMoe 3HAaUEHUE —
KOJIMYECTBO apeH/| BeJIocHIeoB B yac (Area), qatacet hour.csv;

2. O0y4yeHue HellpoceTeBOro Kiaaccupukaropa

Hanucars nporpammy Ha Python, koTopas o0ydaer HelipoceTeBoil Ki1acCU(pUKATOP, C MOMOIIBIO
oubmuorek scikit-learn u keras (ommumonansHO PyTorch). B kauecTBe BBIOOpPOK BO3BMHTE
BapHUaHTHI HIDKE.

BriOparh npu3HaK, UCHOIB3YIOIIUECS NMPU OOYYEHUH, M, €CIM HEO0OXOAMMO, BBITOIHUTH UX
npenoopadboTky. Pa3genuts BRIOOpPKY Ha OOydYarolIyl0 MW TECTOBYHO. B pabore HEoOXoammo
UCCIIeIOBaTh paboOTy apXUTEKTYpP U aJITOPUTMOB OOyUEHUS C pa3sHBIMHU 3HAUECHUSIMH I1apaMeTpoB
CTPYKTYpbI 1 00y4eHHUsl (TUIepnapaMeTpoB) CeTei U BbIOpaTh HAMITYUIINe 3HAUE€HUS TIOCTIETHUX.




Hanucarp xopoTkuit oTyer mo paboTe, BKJIIOYMB B HEr0 IpOrpaMMy C KOMMEHTapHUsIMHU,
3HauEHUs KayecTBa Mojieniell. BeiOparh myurnryto Moieib.

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

J51s 3TOr0 HEOOXO0IMMO MMOCMOTPETH MOCIEIHIOI HU(PY HOMEpPA CBOEH 3a4eTHOM
KHIDKKH (WJIA CTYJIEHYECKOTO OMJIeTa) U BBITIOTHUTH CIEAYIONINE KOPPEKTUPOBKHU:

Mertka knacca — Cover_Type. Tak kak HEOOXOUMO CO3/1aTh OMHAPHBIE
KJIACCHU(UKATOPHI, & BO3ZMOXKHBIX KJIACCOB — 7, TO CHa4ajia HEOOXOAMMO U3MEHUThH 3HAYCHHE
metku Cover Type.

J1yist 5TOr0 HEOOXO0IMMO IMMOCMOTPETH MOCIETHIOK U(PY HOMEPA CBOCH 3a4eTHOM
KHIDKKU (WM CTYJIEHYECKOro OMIeTa) U BBHIOJHUTH CIIEAYIONINE KOPPEKTUPOBKH: €CIIU
nocneansis mudpa 0 vam 5: MmeTky 0 3aMeHUTh Ha Kiacc A, MeTku 1, 2, 3, 4 3aMEeHUTh Ha KJIacc
B;

ecyu nocneansis nudpa 1 umm 6: metky 1 3ameHuTh Ha Kiacc A, metku 0, 2, 3, 4
3aMEHUTH Ha Kkiacc B;

ecy TocieaHss mudpa 2 uam 7: MeTKy 2 3aMeHUTh Ha kinacc A, metku 0, 1, 3, 4
3aMEHUTH Ha Kiacc B;

ecy nocneaHss mudpa 3 unu 8: MeTKy 3 3aMeHuTh Ha Kiacc A, metku 0, 1, 2, 4
3aMEHUTH Ha Kiacc B;

ecy nocneaHss nudpa 4 unu 9: MeTky 4 3aMeHuTh Ha Kitacc A, metku 0, 1, 2, 3
3aMEHUTH Ha Kiacc B.

3.UccienoBanne apXuTEeKTYPbl HEHPOHHOM CeTH

Jnst BeIMOSTHEHUS pabOThl HEOOXOIUMO B3SITh HEHPOHHYIO CETh, MOTYUYEHHYIO HA TPEAbLAYIIEM
3aJaHUU. BBIMOIHUTH MOBTOpHOE OOydYEHHE MOJYYEHHOH apXUTEKTYyphl M BU3YAIU3HPOBATH
MOBEPXHOCTh (PYHKIIMM TIOTEph B TIPOCTPAHCTBE JBYX BBIODAaHHBIX BECOB, a TaKXe
MOCIEA0BATEIbHOCTh M3MEHEHHUsI OSTUX BECOBBIX KOI((UIMEHTOB Ha KaXJI0H HTepanuu
06y‘~IeHI/I$[. HOJ’Iy‘-II/ITI: BAXXHOCTb BC€COB C IIOMOIIBLIO HCCICIOBAHUA YYBCTBUTCIBHOCTH CCTH.
HccnenoBath BO3MOXKHOCTH 110 PEAYKIIMHM CETH C YYETOM IMOIYYEHHOM BaXKHOCTH.

HamnucaTbs xopoTkuit oT4eT no padote, BKIOYUB B HETO IPOrpaMMy ¢ KOMMEHTapUsSIMHU, PUCYHKH
HaCTPOWKHU MOJIENI U 3HAYEHHUS METPUK MOJHON U PEAyLIUPOBAHHBIX apXUTEKTYD.

4.Knacrepuszanus nanasix SOM

B xauecTBe 00y4aromux JaHHBIX PEKOMEHIYETCS B3SITh HAOOp U3 1ab0opaTOpHOM padOThI
2. Hamucare nporpammy Ha si3bike Python, BhIMOSHsIOIIYIO 3aJady KJIacTepU3alluM JAHHBIX C
MCIIOJIb30BaHUEM CaMOOpTaHu3yroumxcs apxurekryp SOM, tpebyercs mogo0parb apXUTEKTypy
ceTH (BBINMOJIHUTH PETyJSIMIO pa3MEpOB JIByMEPHOH M TPEXMEPHOW CETH, a TakXkKe NMPOU3BECTH
Uccle/IoBaHNEe (PyHKUMN ONM30CTH U UX MAapaMeTpoB), MPUBECTH METPUKU KadecTBa MOJEIU U
BU3YaJIM3UPOBATH Mpoliecc 00yuyeHust Mojienu. Pe3ynbrarel paboThl IPUBECTH B OTUETE.

5. Knaccuduxkarop nzodpaxenui

Hanucare mnporpammy Ha Python, koTopas o0ydaer OuHapHBIH KiacCHPHUKATOP
n300pakeHUI Ha OCHOBE CBEPTOYHBIX HEHPOHHBIX CETEH.

Jlj1s 3TOrO HY>KHO MOATOTOBUTH JIBE MANKU ¢ M300pakKeHUSAMHU, TPUHAICKAIIUMH JIBYM
KjJaccaM (M300pakeHUsT MOXKHO 3arpy3ute u3 cetu HHTepner). Pasgenuths BbIOOpKY Ha
00y4JaroNIyI0 1 TECTOBYIO.

ITocTpouTs HAGOP CBEPTOYHBIX HEHPOHHBIX CETEH, OTIAMYAIOIINXCS KOJIUYECTBOM CIIOEB,
YyepeOBaHUEM CIIOE€B, HAJIMYUEM IPOpPEKHUBAHUS UM OOy4YUTh MX Ha MOATOTOBIEHHOM Halope
U300paKeHUH.

BoiOpath ceThb, MO3BONIAIONIYIO KJIACCU(PHUIIUPOBATh H300pPAKEHUS C JIOCTAaTOYHBIM
KaueCTBOM, U HE 001aJat0I1y10 H30BITOUHOCTHIO.



Hanucatb kopoTkuii oT4yet o paboTe, BKIIOYHUB B HETO MPOTPAMMy C KOMMEHTapUSIMU, IpaQuKu
HACTPOMKN MOJIEIH U 3HAYEHUSI METPUK MOJIENEH (TOUHOCTD, ITOJIHOTA).

6. Buzyanuszanus npouecca GyHKIIHOHMPOBAHMS HEHPOHHOI ceTH

JI1 BBINIOJIHEHUS 3aJaHKs B3STh HEMPOHHYIO CETh, IOIYUYCHHYIO Ha IIPEBIIYIIEM 3aJaHHH.

1. BBINOJIHUTH BU3yaIM3aLUI0 aKTUBAIMH CBEPTOYHBIX CIOCB (IIPOMEKYTOUHBIX aKTHBALIUIT) JUIs
HECKOJIbKUX 00BEKTOB Pa3HBIX KJIACCOB.

2. Ocy1iecTBUTh BU3YyaIH3alUio (PMIBTPOB CBEPTOYHBIX CIIOEB CETH.

3. IlpousBecTu BU3yaau3alMio TEIUIOBBIX KapT aKTUBALIMK KJIACCOB C nomolbio Metoga CAM.
Hanucare KOpoTKHii OTUeT mo paboTe, BKIIOYMB B HEr0 MPOTrpaMMy C KOMMEHTApPHSIMU H
pe3yJIbTaThl BU3YyaIU3aluu.

7. UccnenoBanne peKyppeHTHOM HeillpoceTH (IPOrHO3 TeMIIepaTyphbl)

Hamucats nporpammy Ha Python, koTopas o0yuyaeT perpecCHOHHbBIE MOJIETH,
MPeJICKa3bIBAOIME TEMIIEpaTypy Ha 3aBTPAIIHUA JeHb B OJHOM U3 FOPOJIOB U MOCTPOCHHBIX Ha
HabOpe JaHHBIX C IOMOILIBIO TPEX AITOPUTMOB: NIPOCTast PEKyppeHTHAs HelpoHHas ceTb, LSTM
(umu GRU), u crexk LSTM (unu crek GRU).

BrIOpath mpu3HaKH, UCIIONB3YIOIIHUECS TPH 00YYCHHUH, U, €CITH HEOOXOIUMO, BBITIOJTHUTE X
npenodpaboTky. PazaenuTs BEIOOpKY Ha 00YYArOIIYIO U TECTOBYIO.

B pabote HE0OX01MMO Hccae10BaTh paboTy HEHPOHHBIX CETEH, TOCMOTPETh BO3MOKHOCTH
HACTPOIMKHU CETH C MPOPEKUBAHUEM, ONIPENCTUTH KOJTUYECTBO JHEH 1O MPOrHO3HOTO JHS, JUIS
KOTOPBIX JIOCTUTAETCSl HAMBBICIIAs TOYHOCTH TIPOTHO3UPOBAHHUS

Hanucatp kopoTkuii oT4eT o paboTe, BKIIOUKB B HETO MPOrpaMMy ¢ KOMMEHTapUsIMHU, TpaduKu
HACTPOMKM MOJICIM U 3HAYCHUS METPUK Mojieliei (Koa((HHUIIMEHT TeTepMUHALINH, CPETHIO0
KBaJIPATUUHYIO U CPEIHIOI0 aOCOIIOTHYIO OIMUOKK).

BrI0OpaTs HaMTydIITy0 MOJICITb U3 MTOJIYYCHHBIX PErPecCcOpOB.

Jlns cBoero BapuaHTa HEOOXOIMMO MTOCMOTPETh MOCIEAHIO ITUPY HOMEpa CBOEH 3a4eTHON
KHWKKU (WM CTYJIEHYECKOro OuiieTa) 1 BbIOpaTh CBOM HaOOp JaHHBIX:

* eciu mocaenusist dpa 0 win 5: gatacet — Beibopka moroma Coun (2010-2019 rofpi);

* ecnu oceaHsist udpa 1 wim 6: natacet —Bridopka noroaa Xadaposck (2010-2019 rospr);

* ecni mocyeaHsist iudpa 2 win 7: gatacet — Beibopka nmorona Kamuuuurpaa (2010-2019 romsr);
* eciu ocieaHsist udpa 3 win 8: natacet — Bridopka nmoroaa Sxyrck (2010-2019 romsr);

* ecni oceaHsst dpa 4 nin 9: naracet — Beibopka moroaa Bosrorpan (2010-2019 rozsr);

8. I'eHepanus My3bIKaJbHBIX KOMIIO3HIMI ¢ IOMOIIbI0 PEKYPPEHTHBIX MO/ieJIei

IToaroroBuTh HAGOP BPEMEHHBIX MOCIEAOBATEIBHOCTEN HOT He MeHee 20 My3bIKalIbHbIX
KOMITO3UIIUN OJHOTO CTWII (HampasiieHus, aBropa). OOyuuTh HAOOp pEKyppEeHTHBIX Mopeei
JUISL UCCIIENIOBAHUSL ATHX BPEMEHHBIX IIOCIEN0BATEIBHOCTEN M HANKMCATh T€HEPATOpP MENOANH,
HO3BOJISIFOIUI CO3/1aBaTh MEJIOJIUIO, IOXOXKYH0 HA UCCIIETyEMBIE.

Hanwucare KopoTkuii oT4eT 10 paboTe, BKJIIOYUB B HETO MPOrpaMMy ¢ KOMMEHTapUsIMH,
rpaduku HACTPOUKH MOJENel 1 3HaUeHUsI METPUK MOeNeH.

TemMbl HHIMBHAYAJIbHBIX IPOCKTOB:

Jlns ykpensaeHus: n3y4eHHOro MaTrepHralia MpeayCMOTPEHO BbIMOJIHEHUE UHIUBUYaIbHOTO
IPOEKTa B paMKax YacoOB CaMOCTOSTEIbHON paboThl. IIpoeKT MOXKeT OBITh BBIOJHEH Kak
WHAUBUAYaIbHO, TaK U B MHUHU-Tpynne (2-3 yein.), Ipu yCIOBUHU, YTO O00bEeM pabOThl TaKke
Oyzner yBennueH. B KoHIle ceMecTpa Mo Kax10My MPOEKTY MPECTABISETCS MUHU-TIPE3EHTAlINS O
pe3yabTaTax padoThI.

TemaTrka MHIMBUAYAIBHOTO pOeKTa cBsizaHa ¢ TeMoid BKP marucrpanra. Llens pabotsr —
HCIIOJIb30BaHNE METOJI0B ITyOMHHOTO 00yUeHUs B CBOEH HaydHOU padorTe.



Tembl ONIPOCOB HA 3AHATHUSAX:

CBsa3aHbl C MarcpuaJioM MHNpCAbIAYHINUX HGKHHﬁ, a TaKXC JIMYHBIM OIIBITOM CTYACHTOB.
CryneHTbl MOTYT TIpejylaraTb BapHUaHThl PEUICHUM MOCTaBIECHHOW MpernojaBaTeiieM 3ajadyu, a
TaK)Ke HHCTPYMEHTHI pELICHUS.

[Tpumepsl BOITPOCOB:

1.Kakas HeifpoceTeBast MOZI€b U3 IEPEUUCICHHBIX B JIyUlllel CTENIEHH! MOAXOIUT IS
IPOrHO3MPOBAHUS BPEMEHHBIX IIOCIIEN0BATENbHOCTEN?

a) Single-Layer Perceptron b) CNN

c) LSTM d) Multi-layer Perceptron

2. Kak Ha3bpIBaeTCsl HECKOJBKO NPHUMEPOB M3 OOydaromieil BBIOOPKH, HCHOJB3YIOLIUXCS JUIS
OJIHOMOMEHTHOT'O pacyeTa IrpaJeHTa U BECOB CETU?

3. [Touemy Mozenu Ha CBEPTOUYHBIX HEHPOHHBIX CETAX MOKA3bIBAIOT HAUITYUIINE [TOKA3ATEIH 110
KJaccu(puKanuy 0ObEeKTOB Ha H300PaKEHUSX 10 CPABHEHHUIO C IPYTUMHU MOACTISIMHE?

a)OHH B BBICOKOM CTEIICHU ONTUMU3UpOBaHbl | D)OHM  oOnagaroTr  mHMpokuM  HAbOpOM

I 00pabOTKN BEKTOPOB C YHCJIOBBIMH, a HE | HHCTPYMEHTOB npeoOpazoBaHus
KaTeropuaJlbHbIMHU PU3HAKaMU IIPU3HAKOBOTO  IPOCTPAHCTBA,  KOTOpHIE
MO’KET BapbHpPOBaTh pa3padbOTYUK B MOJEIIN

C)OHHM YYHTBHIBAIOT KOPPEIAIHMIO CMEXHbIX | )OHU HCMOB3YIOT CYIIECTBEHHO OoJibIlee
KOMIIOHEHT BEKTOpa YHCIO HACTPAaWBAaE€MbIX MapaMeTpoB, IO
CPaBHEHMIO C IPYTUMH MOJAEISIMU

3.2. TunoBble 3aJaHus AJs [POBEACHHUS IPOMEXKYTOUHOH arTecTaluy MO JAWCLUIUIMHE
«HenpoHHble ceTn»
CryzneHT BBINIOJHSAET MPE3EHTALMI0, a TAaKXKE AEMOHCTPUPYET IIPOrpaMMHBIN Koa. Bompocs! 1o
pe3yJbTaTaM MOT'YT 3aaBaTh BCE CTYACHTBHI IPYIIIbI, HE TOJIBKO IPENOAABATEb.

4. Metonnueckue MaTepuaJbl, onpeneasomme Npoueaypsl OLICHMBAHMS
o0pa3oBaTeJIbHBIX Pe3yJIbTATOB 00y4eHUs!

4.1. Meronuueckue Marepuanbl Ui OLIEHKM TEKYyIIEro KOHTPOJIsl YCHEeBAaeMOCTH IO
JUCITUITIIINHE.

I[J'IFI OLICHKH TCKYHIGI\/’I YCI€BaCMOCTH HCIIOJIB3YCTCA peﬁTI/IHFOBaSI CUCTEMA OLICHUBAHUWA
Ta6n1/1ua — bannbHbIe OLCHKHU IJISL DJIECMCHTOB KOHTPOJIA

o MaxkcuMaJILHBIN OuenuBaeMas
OnemMeHThl yueOHO
OaJu1 ¢ Havasia KOMITETEHIIUS
JIeITENLHOCTH
ceMecTtpa
IlonroroBka k 15*%4=60 VK-1,IIK-5
1a60paTOPHBIM 3aHITHUSIM
M 3alATa OTYETA IO
naboparopHoii paboTte
3amuTa UHAUBUTYaJIbHbBIX 40 VYK-1,IIK-5
MIPOEKTOB

4.2, Metoguueckue MaTCpualibl Ui NIPOBCACHUA HpOMG)KyTO‘{HOI‘;I arTeCTaluu 110 JUCHHUITIIINHE.



OneHka 3a DK3aMEH BBICTABISETCS HA OCHOBE BBIMOJHEHHBIX JIAOOPAaTOPHBIX paboT H
IIPEACTABIICHUS U 3aIUTHl UHAUBUAYAJIBHOIO IpoekTa. [IpuMeHsaeTcs peMTUHIoBas CUCTeMa JUls
OLIEHKHU TEKYIIEeH yCIeBaeMOCTH 00yYarOIuXCsl.

Tabnuna — bayibHbBIE OLIGHKU )11 3JIEMEHTOB KOHTPOJIS

N MaxkcuMalibHBIN OuenuBaemas
DneMeHThI Yyu4eOHOM
6asu1 ¢ HavasIa KOMITETEHITUS
JESITEIIbHOCTH
cemecTpa
[ToaroroBka k 15*4=60 VK-1, IIK-5
71a60PaTOPHBIM 3aHITHUSIM
Y 3al1UTa 0T4eTa 1Mo
nabopaTopHOM paboTte
3amuTa HHAUBUYaJIbHbBIX 40 YK-1, lIK-5
MIPOEKTOB
IK3aMEH

Ilepecuer 62,1710B B OLIEHKH NPOMEKYTOYHOMH yCIIeBaeMOCTH

basutel Ha 1aTy KOHTPOJIBHON TOYKH Onenka
> 90% OT MakCUMaJIbHOW CyMMBI 0aJlioB 5 (3auTeHo)
Ot 70% 1o 89% oT MakCUMaJIbHON CyMMBI OaJJIOB 4 (3a4TEeHO)
Ot 60% 10 69% OT MaKCUMaJIBHON CyMMBI OaJIJIOB 3 (3auTeHO)
< 60% OT MakcCHUMaIbHOM CyMMBI 0aJJIOB 2 (He3a4TeHO)




