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JlabopaTopnasi pa6ora
IIpome:kyTouHasI aTTeCTAIINS:

3amura KypcoBoro npoekra | 3 cemecrtp - 0,3 yaca;

IK3aMeH 3 cemectp - 0,5 yaca;

Bcero - (0,8 yaca
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Bnapeney

BosowuH A.A.
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MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

BosowuH A.A.

Waentuduratop

Ra915003b-VoloshinAA-408ebd73

(pacmudpoBka
MIOJITIHUCH)

A.A. BomommH

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Leab ocBoeHMs TUCHUILIMHBI. V3ydeHre MpUHLIUIIOB pabOThl MOJENeld MAIlMHHOTO O0ydeHus,
npruoOpeTeHne HaBBIKOB aHalTu3a U MPe100pad0TKU JaHHBIX, TOCTPOSHHS MPEIUKTUBHBIX MOJIEIeH

33[{3‘11/1 AUCHHUITIMHbI

- OcBoeHUE 3HAHUN O MPUHIIUIIAX TOCTPOEHUS U PabOTHI MOJIENICH MATMHHOTO 00y4eHUs,
npeao0paboTKK U aHaIM3a JIaHHbIX;
- ®opMupoBaHue yMeHHs BHeApeHus MeTooB MU i pemenns 3aqad KiaccupuKanum u
pPErpeccuu B 3JIEKTPOIHEPTETUKE;
- [IpuoOperenne nepBUYHBIX HABBIKOB Pa0OTHI ¢ MPOTPAMMHBIMU KOMITJIEKCAMU U OMOIMOTEKaMHU,
peanusyronmMu anroputmel UU;
- OcBoeHUE HABBIKOB pabOTHI ¢ MHCTPYMEHTAMHU BU3YaJIH3aIMH JaHHBIX.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

[TIK-3 CnocoGen Bectu
pa3paboTKy
ABTOMATHYECKUX CHCTEM B
AJIEKTPOIHEPTETUKE

N-2nk-3 [Ipumensiet
CHeIHATH3UPOBAHHOEC
porpaMmmMHoOe o0ecredeHue

3HATh:
- —CHHTAKCHC BBICOKOYPOBHEBOTO SI3bIKa
nporpammupoBanus Python; —
pacmipocTpaHeHHbIC OMOINOTEKH,
PEaTM3YIONINX MOJICIIA MAITHHHOTO
00y4eHHUs; —paclpoCTpaHEHHbIE
OUOIMOTEKH, PEATU3YIOIINX
BH3YaIH3aIUIO JAHHBIX;.

YMETh:

- —-IIPUMEHSATH BHICOKOYPOBHEBBI S3BIK
Python nns ananuza u nmpeno6paboTku
JAHHBIX; —HCIIOJIb30BATh HHTEPAKTUBHYIO
cpeny pa3paboTKH;.

IIK-3 Cnocoben BecTu
pa3paboTKy
ABTOMAaTUYCCKUX CUCTEM B
INEKTPOIHEPTETUKE

W ]T-41ik-3 [pumensiet
COBpPEMEHHBIE TPOTPAMMHBIE
METO/IbI JJIS PELICHUS 3a/1a4
pPENEHHON 3a1UThI U
aBTOMAaTUKH

3HATH:
- — YCTPOMCTBO MOJIE€NIEH MAallIMHHOTO
o0yueHHs; —KJacc 3aa4, peau3yeMbIxX
METOAaMU MallIMHHOI'O 06y‘~I€HI/I$I;.

YMETB:
- — CTPOUTH NPEIUKTUBHBIE MOACIIN IS

3a1a4 KIIacCU(HUKALNT U PETPECCUH; —
OLIEHUBATh Ka4€CTBO MO/ MAIIMHHOTO
00y4eHus;.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccHoHambHON 00pa3oBaTeIbHON MpOrpaMme

WnTennekryanbHble CUCTEMBI 3alllUThl, aBTOMATUKU M yIipaBiieHHs sHeprocucremamu (manee — OIIOIT),
HanpasieHus: moArotoBku 13.04.02 DrnexTposHepreTuka M 3JIEKTPOTEXHHMKA, YPOBEHb OOpa30BaHMUS:
BhICIIee 00pa30BaHUE - MAarucTpaTypa.

bazupyercs Ha ypoBHE cpeaHero oomero oopa3oBaHusl.




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUJIaM y4eOHOI paboTh

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK p /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 dopmanbHas 19 3 - 4 4 - - - 1 - 10 - Iloozomogka k nabopamopnoit padome: Jns
noctanoBka 3anad MO. BBIMOJTHEH U 33JJaHUI 110 JTAO0OpaTOpHOU padboTe
Mertpuueckue u HEOOXOAUMO TPEBAPUTEIEHO U3YUHTh TEMY U
JIMHEHHBIE METOBI 3aJ1a4M BBITIOJHEHHMS JTAOOpaTOpHOIl paboThl, a
KiacCU(UKAIMU U TaK K€ M3y4YUTh BOIPOCHI BApUAHTOB
perpeccum. 00paboTKH pe3ysIbTaToOB 10 U3YYEHHOMY B
11 ®dopmanbHas 19 - 4 4 - - - 1 - 10 - paszgene "dopManbHas noctaHoBKa 3agad MO.
nocranoBka 3axad MO. MeTtpuueckue 1 TMHEHHBIE METOIBI
Mertpuueckue u KIaccH(UKaIMy U perpeccun.” MaTepuainy.
JIMHENHbIE METOBI Ilodzomoexa Kypcosou padomuwi: Kypcopas
KiaccuuKanyuu u paborta npezacTaBiIeHa B BUAE KPYIHOH 3a1aqu
perpeccum. 10 y4eOHOMY KelCy, OXBaThIBAIOIIEH
HECKOJIBKO PACYETHBIX BOIIPOCOB U BEIOOD
BapHaHTa IPOEKTHOTO PEIICHUS.
Ilo0z0moeKka K npaKmu4ecKum 3aHAMUAM:
N3ydenne Matepuana no pazaeny "dopmaibHas
nmocraHoBka 3agad MO. Metpudeckue u
JIMHEHHBIE METObI KIIacCU(PUKAIINN 1
perpeccun."”
Camocmoamenvhoe usyuenue
meopemuueckozo manepuana: zydenve
JIOTIOJTHUTENBHOTO MaTepHaa o pas3zierny
"®dopMmanbHas noctaHoBka 3agad MO.
Mertpuyeckue U JTUHEHHbIE METOIbI
KiacCuUKalny U perpeccun.”
2 Pemarommue nepeBbs, 19 - 4 4 - - - 1 - 10 - Iloozomoeka K rabopamopnoii padome: J1ns

KOMIIO3UIUU
aJTOPUTMOB U

BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
HE00XO0IMMO NPEABAPUTEIHHO U3YIUTh TEMY H
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o0yueHue 0e3 yuuTels.

2.1

Pemaromue nepesbs,
KOMIIO3UIIH
AIrOPUTMOB U

oOyuenne 6e3 yauTens.

19

10

3a71a4M BBITIOJIHEHHMS JTaOOpaTopHOil paboThl, a
TaK K€ U3yYUTh BOIPOCHI BApHAHTOB
00pabOoTKU Pe3yNIbTATOB 10 H3YYCHHOMY B
pasznene "Pemaromue 1epeBbs, KOMIIO3UIIHN
NTOPUTMOB U 00y4YeHne 0e3 yauTens."
MaTepHainy.

Ilodzomoeka Kypcosoit pabomui: Kypcopas
paboTa mpeacTaBiIeHa B BHIE KPYITHOH 3a1aun
Mo yaeOHOMY Keiicy, OXBaThIBAIOMIEH
HECKOJIBKO PAaCUETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IpoeKTHOro pemenus. [Ipumep
3a7aHusL:

I10020mo6Ka K npaKmu4eckum 3aHAmuam:
N3yyenne matepuana no paszaeny "Pemaromue
JACPEBbA, KOMITIO3UIIMU aJITOPUTMOB U 06y‘IeHI/Ie
0e3 yunrens."

CamocmosamensbHoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia 1o pa3aery
"Pemaromue qepeBbsi, KOMIO3HIIUI
NTOPUTMOB U 00y4eHHe 0e3 yuuTens."

Heiiponusie cetu
MPSMOTO
PpacIpoCTpaHEHUsI.
I'my6Gokue HelipoHHBIE
CBEPTOYHBIE CETHU.

19

10

3.1

Heiiponnsie cetn
MPSMOTO
PacnpoCTpaHEHHUS.
I'my6okue HelipoHHBIE
CBEPTOUHBIE CETU.

19

10

Iloozomoeka Kk nadopamopnoii pavome: Jns
BBITIOJTHEHUS 33/IaHUH 110 TabopaTopHoi paboTe
HEOOXOAMMO TPEIBAPUTEIEHO U3YUHTh TEMY U
3aJ1a4y BBITIOJHEHUS 1abopaTOpHOH paboTsl, a
TaK K€ M3y4YUTh BOIPOCHI BAPUAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
paznene "HeilpoHHbIE CETH MPSIMOTO
pactpoctpanenust. [ rybokne HefipoHHbIE
CBEPTOYHBIE CETH."

Ilodzomoeka Kypcosoit padomui: Kypcoas
pabora npezacTaBieHa B BUE KPYIHOH 3a1auu
10 y4eOHOMY KeliCy, OXBaThIBaIOIIEH
HECKOJIFKO PACYETHBIX BOIIPOCOB U BEIOOD
BapHaHTa IPOEKTHOTO PEIICHUS.

ITodzomoeka Kk npakmuyecKum 3aHAMUAM:
N3ydenne Matepuana no pazaeny "HelipoHHbie
CeTH IMPSAMOTO pacrpocTpaHeHus. [ rybokue
HEHpOHHBIE CBEPTOYHBIE CETH."




Camocmoamenvroe usyuenue
meopemuueck02o mamepuana: VIsyaenue
JIOTIOJTHUTENIBHOTO MaTepHaia o pasjierny
"HeiipoHHBIE CETH TPSMOTO PACIIPOCTPAHEHUS.
I'my6Gokne HelpoHHBIE CBEPTOUYHEIC CETH."

4 PexyppentHabie 19 - 4 4 - - 10 - Iloozomoeka k nabopamopnoit pabome: Jns
HEHpPOHHBIE CETH. BEITIOJTHEHHS 3aJaHUH TI0 JTabopaTopHOH paboTe
Oobyuenmue ¢ HEOO0XOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
MOAKPETIICHUEM. 3a71a9M BBITIOHEHMS TaOOpaToOpHOil paboThI, a
4.1 PexyppentHbie 19 - 4 4 - - 10 - TaK >K€ U3y4UTh BOIIPOCHI BAPHAHTOB
HEWPOHHBIE CETH. 00paboTKH pe3ysIbTaToOB 10 U3YYEHHOMY B
OOyu4enue ¢ paszzene "PexyppeHTHbIE HEHPOHHBIE CETH.

MOAKPEIIICHUEM. OO0y4eHue ¢ moaKpervieHuem. "
Ilodzomoska Kypcosoit padomul: Kypcopas
pabora npeacTaBieHa B BUAE KPYITHOHW 3a1a4u
1o y4eOHOMY KelCy, OXBaThIBaIOIICH
HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IPOEKTHOTO PEIICHNS.
I10020mo6Ka K npaKmu4eckum 3auAmuam:
N3zy4yenne marepuana 1o pasaeny
"PexyppeHTHBIC HelipoHHEIE ceTr. OOyUueHme ¢
MOJKperieHueM. "
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Mzyuenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"PexyppeHTHbIe HelipoHHbIE ceTn. OOyueHue ¢
MOJIKperIeHueM. "

Ox3aMeH 36.0 - - - - 0.5 - 335
Kypcogoit mpoexr (KII) | 68.0 - - - 16 0.3 51.7 -
Bcero 3a cemecTp 180.0 - 16 16 16 0.8 91.7 335
Hroro 3a cemecTp 180.0 - 16 16 18 4 0.8 125.2

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuyansHble KOHCYIbTAlMH 0 KYpCOBBIM IpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padora crynenta; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyTrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. @opmanvras nocmanosxa 3a0ay MO. Mempuueckue u aunelinble Memoobl KiacCudukayui u

pezpeccuu.

1.1. ®opmanbHas noctaHoBka 3agad MO. MeTpuueckue u TMHEHHBIE METO/IBI KiIacCu(UKAUU
U perpeccuu.

dopmanbHas nmocraHoBka 3amad MO. Omucanue 00BbeKTOB U OTBETOB. O030p MPOrpaMMHBIX
uHCTpyMeHTOB. Metoa k Ommkaiimux coceneil. Meton okHa Ilapzena. OneHKa KauecTBa MOICIIH.
Kpocc-pamunanus. Jluneiinas monens kinaccudukanuu. HauBHbI OaeiicOBCKUI KitacCH(pHUKATOD.
CroxacTHyecKui rpaJueHTHBIN ciryck. MeTo/] OOpHBIX BEKTOPOB. MeTO/ ONOPHBIX BEKTOPOB JJIs
HenuHeHoro ciyyas. IIpoGnema mnepeoOyuenus. Perymspusanus. Jloructuueckas perpeccusi.
Perynsapuzamus jor. perpeccun. MeTpuku KadecTBa: accuracy, precision, recall. F-mepa. AUC-PR,
AUC-ROC xpussie..

2. Pema;omue O€D€6b}l, KoMno3uyuu aicopummos u 06VH€HM€ bes yaumeii.

2.1. Pemaromyie n1epeBbsi, KOMITO3UIIMK JITOPUTMOB U 00y4deHHEe 0€3 yUIUTels.

Pematomee nepeBo. OOpeska. Kommosumuu anroputmoB. barrunr. Crywaiineiii  Jec.
I'panuentHelid OycTHHr. ['paguieHTHBIA OYCTMHT Haj pEIIAlONIMMU JEPEeBbsIMH. AHATU3 U
npeaBapuTenbHas o0paboTka JaHHbIX. PaboTa ¢ KareropuanbHbBIMU M TEKCTOBBIMH IPHU3HAKAMHU.
TF-IDF. O6yuenune 6e3 yunrens. Knacrepuzanus. k-cpennnx. Msirkas xinacrepusanusi k-cpenux.
ArsiomepaTuBHas KJIaCTEpU3aLIUL..

3. HeﬁDOHHble cemu npAMo2o0 pacnpoCmpareHuA. FJZV60K1/!€ HelZDOHHble C8EPMOYHbBIE CeMU.

3.1. HeilipoHHbIe ceTy NpsMOro pacrpocTpaHeHus. [ 1yboknue HeHpoHHbIE CBEPTOUHBIE CETH.

Jluneiinas monens HedpoHa. dynkumm aktuBanmu. SG u BackProp. Hcnonp3oBanne GPU.
O630p Keras. T'otoBble cioum HeWpoHHBIX ceTeil. DyHKUuM akTHBaUUU. DYHKIHUU TMOTEPb.
[Toxazarenn kauyectBa. OnTumuzatopsl. BBeneHue B cBepTOUHblE CceTH. BXonHble KapTbl
npu3HakoB. DddexT rpanul, nononHenue. llar ceeprku. Max-pooling. Pacimpenue nanubix s
CBEpPTOYHBIX ceTel. BbiaeneHrne NPU3HAKOB IOCPEICTBOM IPEIBAPUTEIBLHO OOYYEHHOW CETH.
Joobyuenue..

4. Pexyppernmmuvie HeUpPOHHbIE CemU. O6VU€HM€ c I’lO@KD@I’UleHueM.

4.1. PexyppeHTtHble HelipoHHbIe ceTh. OOyueHHe ¢ TOAKPEIIIICHUEM.

Pexyppentnas Heiiponnas cetb. [Ipocteie siueiiku PHC. Tonomormum PHC. Hcuesaroumuit u
B3pbiBHOW rpaaueHT. LSTM. GRU. [Isynanpasnennsie PHC. PHC c 3anmoMuHaHueM cOCTOSHUS.
[Torpyxenust cnoB. Pacnpenenennsie npexacrasneHus. word2vec. GLoVe. OOyuenue c
HoJKperieHneM. Makcumu3anus Oyaylnux Bo3HarpaxaeHuil. Q-odydyenue. ['mybokas Q-ceTh kak
Q-pyukmmst. HMccnemoBanme W UCHONb30BaHWe. Bocmpowmssenenuwe ombita. [lopokmaroniue
COCTA3aTEIIbHBIE CETH..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. Iorpy>xenus cioB. Pacripenenennsie npeacrasnenus. word2vec. GLoVe. (1 gac).;
2. PexyppenTtHas HeliponHas cetb. [Ipoctsie sueitku PHC. Tonosnoruun PHC. Ucueszarommii u
B3pbIBHOU rpagueHT. LSTM. GRU. JIBynanpasnennsie PHC. PHC ¢ 3anomunannem
cocrosiHuA (1 gac).;
3. Pacmmpenue 1aHHBIX 17151 CBEPTOYHBIX ceTeil. Bolaenenne npu3sHakoB OCPEICTBOM
npenBapuTenbHo 00ydeHHol cetu. Jloodydenue (1 vac).;
4. BeneHue B cBepTOUYHBIE ceTH. BXo1HbIE KapThl MPU3HAKOB. D (EKT IpaHull, TOMOIHEHHE.
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[Tar cBeptku. Max-pooling (1 gac).;

5. O630p Keras. ['oToBBIC clTOM HEHPOHHBIX ceTeld. DYHKITUN akTHBAIIMU. DYHKITUN TTOTEPb.
[Tokazatenu kauectBa. OnTumuzaropsl (1 gac).;

6. Jlunetinas mozenp Heipona. @ynkuuu aktuBanuu. SG u BackProp (1 gac).;

7. O0yuenwue 6e3 yunrtens. Knacrepuzanus. k-cpeanux. Msrkas kinacrepuzanus k-cpegHux.
ArnomepartuBHas kinactepusanus (1 gac).;

8. CToxacTuueckuil TpalueHTHBIN CIIyCK. MeTOo/1 OITOPHBIX BEKTOPOB. MeTO ] ONOPHBIX
BEKTOPOB I HelduHeHoro ciydas. [Ipobiema nepeodydenus. Perynspusamnus (1 gac).;

9. Pemaromiee nepeo. O6peska. Komnosunuu anroputmoB. barrunr. Ciny4aiinslii jec.
I'pamuenTtHbIil OycTUHT. ["paMeHTHBIN OyCTHHT HaJ| peIIalOIUMHK JIepeBbiMu (1 Jac).;

10. Jloructuueckas perpeccus. Perynspu3zanus jor. perpeccud. MeTpuku kauecTna:
accuracy, precision, recall. F-mepa. AUC-PR, AUC-ROC kpussbic (1 gac).;

11. O6yuenue ¢ moakperieHneM. Makcummu3aius Oyaymux Bo3HarpaxacHuii. Q-o0y4ueHue.
I'my6okas Q-ceth kak Q-pynkiusa. MccnenoBanue u ucnoib3oBanue. BocnpounsseaeHue
onbiTa (1 yac).;

12. HauBHbIl OaciicoBckuii kinaccudukarop (1 gac).;

13. Merox k 6mmkaiimux coceneii. Meron okHa [lapsena. Onenka kadectBa Mmojaenu. Kpocc-
Banuaanus. Jluaeitnas mojaenp kinaccudukanuu (1 gac).;

14. ®opmanpHas nocranoBka 3ana4 MO. Onucanue 00beKToB 1 0TBeTOB. O030p
MPOrpaMMHBIX HHCTPpYMEHTOB (1 gac).;

15. Ananu3s u peaBapuTenbHas 00padoTka naHHbIX. PaboTa ¢ kaTeropuaibHbIMH U
tekcToBbIMH Npu3Hakamu. TF-IDF (1 gac).;

16. IMoposxnatomue coctsazarenbHbie ceTr. Mcnons3oBanue GPU (1 wac)..

3.4. Tembl 1260paTOPHBIX PadoT

1. 1.Meton k-Onmxkaitmmx coceneit. JInnerinbie MmeTo bl (4 4aca).;

2. 2.Pewaromee nepeBo. Komnosumus pemarommx AepeBbeB. S epHbII METOA ONOPHBIX
BEKTOPOB (4 yaca).;

3. 3.MHorocoiHbIi nepuenTpoH (4 yaca).;

4. 4.PexyppeHTHbIC HEpOoHHBIE ceTH (4 Jaca)..

3.5 KoncyabTanuu

el AN

Unousuoyanvuwvie KoHcyIbmauuu no kypcogomy npoemy /pabome (MKKII)

KoHcynpTanum npoBoasATCs 0 KypCOBOMY IIPOEKTY
KoHcynpTanum npoBoJsATCs 10 KYpCOBOMY IIPOEKTY
KoHcynpTanum npoBoasATcs 0 KypcOBOMY IIPOEKTY
KoHcynpTanum npoBoJsTCs 10 KYpCOBOMY IIPOEKTY

3.6 TemaTnka KypcoOBBIX POEKTOB/KYPCOBBIX padoT

3 Cemectp

Kypcosoii npoekt (KIT)

Tewmsr:

- [IpuMeHeHne METO10B MAITMHHOTO O0YYEHUS /7S peIIeHHs 3a/1a4 AJIEKTPOIHEPTeTUKU
I'padguk BbINOJHEHHS KYPCOBOIO IIPOEKTA

Henens 1-4 5-8 3auerHas
Pasgen 1,2,3 | 4,5 3ammra
KypCOBOTO KYpPCOBOTO
MIPOEKTa MIPOEKTa
O0BeM 50 50 -




paznena, %

BrimonmaeHHbBIN
00BeM
HapacTarumM
uroromM, %

50 100 -

Howmep paznena

Pasnien kypcoBoro mpoekra

Dopmanu3zanys 3aJa41 MAITHHHOTO 00y4eHUs

Co6op u popMuUpoBaHUE JAHHBIX

AHanu3 1 npenodpaboTKa JaHHBIX

O6ocHoBaHME BEIOOpA aNTrOpUTMa MAIIMHHOTO O0yUYSHHS

OO6yyeHue anropurma

OO~ WN -

OrneHka KayecTBa ajJropuTma
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTUCIUIUTUHBI (B

OueHo4yHOE CPEACTBO
(TUII ¥ HAUMEHOBAHHUE)

3amnaHupOBaHHBIEC PE3yabTaThl 00yUEHUS IO JUCIUILINHE Konst
COOTBETCTBUHU C
(B COOTBETCTBHHM C pazneiiom 1) WHJIMKAaTOPOB 1.3.1)
11234
3HaTh:
—CHUHTAaKCHUC BBICOKOYPOBHEBOI'O sI3bIKa MporpaMmupoBanus Python; — JlaboparopHas
pacmipocTpaHeHHbIC OMOTNOTEKH, PEATU3YIOIINX MOJICTH MamuHHOTO o0yueHust, | -2mk-3 + pabora/3amuTa
—pacnpocTpaHeHHbIE OMOINOTEKH, PeaTH3YIONINX BU3YAIN3alUI0 TAaHHBIX; naboparopHoil paboTel Ne2
— YCTPOKCTBO MOJICIICH MAIIMHHOTO O0yYEHUS; —KJIAcC 3aj1a4, PeaTu3yeMbIX JlabopaTopHas
METOJIaMU MAIIMHHOTO O0YYEeHHUS; WUJI-4nk-3 + pabora/3amnura
nabopaTopHoi paboTsr Nel
Ymern:
—IIPUMEHATH BHICOKOYPOBHEBBIH A3bIK Python nis ananusa u npenoOpaboTku JlaboparopHas
JAHHBIX; —MCII0JIb30BAaTh UHTEPAKTUBHYIO Cpelly pa3paboTKu; N-2rx-3 + | pabora/3amura
naboparopHoii paboTel Ned
— CTPOMTH NMPEIUKTHBHBIC MOJICIH TS 3a]1a4 KJIacCU(DUKAIIMH U PETPECCUU; — JlabopaTopHas
OILICHHUBATh KAYECTBO MOJIENIEH MAITMHHOTO O0YUYECHHS; NI-4nk-3 + paboTta/3ammTa
nabopaTopHoi paboThr No3
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJCTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUILINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

®dopma peanuzanuu: 3anmra 3aaaHus
1. 3amuTa naboparopuoit padotel Nel (Jlaboparopras paboTa)
2. 3amuTa 1aboparopHoii padotel Ne2 (JlabopartopHas padbora)
3. 3amura naboparoproii padoter Ne3 (Jlaboparopnas padoTa)
4. 3anuta maboparopHoit pabotsl Ned (JlabopaTopHas padbora)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLMILINHBEI SABJISETCS IPUIOKEHUEM A.
baniabHO-peUTHHIOBasi CTPYKTYpa KypCOBOTO MPOEKTA ABJISIETCS MPUIIOKEHUEM b.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Oxzamen (Cemecmp Ne3)
Ouenka ompezaensercs B cooTBeTcTBUU ¢ [lonokeHueM o OanbHO-pEUTHHIOBON CHUCTEME IS
crynentoB HUY «MOW» Ha 0CHOBaHMU CEMECTPOBOM U aTTECTALlMOHHOM COCTaBIISAIOMIMX.

Kypcosoii npoexm (KI1) (Cemecmp Ne3)
Onenka ompenensercss B cooTBeTcTBUU ¢ llonoxkeHuem o OaiabHO-pEHTHHIOBOM cUCTeMe JUis
crynentoB HUY «MOW» Ha ocHOBaHUHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleuaTHble B 3JIEKTPOHHBbIC U31aHUSA .

5.2 JIMueH3MO0HHOE 1 CBOOO/IHO pacnpocTpaHsieMoe NPOrpaMMHoe odecreyeHme:
1. Office;
2. Windows.

5.3 UaTepHeT-pecypcesl, BKJIIOYas NPoecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMAIIMOHHO-
CIPaBOYHbIE CUCTEMBI:

1. 3BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcuTeTcKas 6M0JIM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. ba3a nannbix Web of Science - http://webofscience.com/

5. ba3za nannbix Scopus - http://www.scopus.com

6. HainonanbHas 3JieKTpOHHAsi ouémoTeka - https://rusneb.ru/

7. 93BC "KoncyabsTanT crygenra' - hitp://www.studentlibrary.ru/

8. ba3a nannsbix IEL uznarenncrBa IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

9. Daexkrponnasi oudauoreka MOU (36 MIMN) - http://elib.mpei.ru/login.php

10. MopTaa oTKpHITHIX AaHHBIX Poccuiickoit dexepamuu - https://data.gov.ru
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6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeneHust Homep aynutopum, OcHanenue
HAHMEHOBaHHe
VYyeOHbIC ayIUTOPUU IJIS J11-209, Yuebnas rapTa co CKaMbeid, CTOJI IIPEernoaBaTels,
MPOBEICHUS JIEKIITUOHHBIX ayAUTOpHUs CTYJI, IOCKa MEJIOBas

3aHATHH U TEKYLICTO

KOHTPOJIS
VYyeOHbIC ayAUTOPUU IJIS J11-209, Yuebnas rapTa co CKaMbeid, CTOJI IIPEernoaBaTelis,
IPOBEICHUS ayIUTOpUs CTYJI, JOCKa MeJIoBast
MPAKTUYECKHUX 3aHSATHUH,
KP u KII
VYyeOHbIC ayIUTOPUU IJIS I'-1018-1, CTyJI, mKad 11 JTOKYMEHTOB,
MIPOBEICHUS Jlaboparopus KOMITBIOTEPHASI CETh C BBIXOJIOM B MIHTEpHET,
1abopaTOpHBIX 3aHATHI | ABTOMATHKHU Kaeapsl | MyJIbTUMEAUNHBINA IPOEKTOP, 000pyI0BaHHE
P3uAD

CIICUAJIM3UPOBAHHOC, KOMIIBIOTCP
HepCOHaHLHLIﬁ, KOHIUITUOHCP

VY4eOHble ayAUuTOpUU IS

J1-209, YueOnas

mapra co CKaMbei, CTOJI IPernoiaBaTesis,

MIPOBECHUS ayuTopus CTYJ, TOCKa MeJoBast
IIPOMEKYTOUHON
aTTecTaluu
[Tomewmenus nis J-114, CTOJI, CTYJI, KOMIIBIOTEPHAS CETh C BBIXOJ0M
camocTosTeNnbHOM paboTel | KomnbloTepHbIi Ki1ace B MlHTEpHET, KOMIBIOTEP MEPCOHAIBHBIN
kadenpsl P3uAD
J1-105, CTOJI, CTYJI, KOMIIBIOTEPHAS CETh C BBIXOJIOM
Komnerorephsiil kitace | B MIHTEpHET, JOCKAa MapKepHas, KOMIIBIOTEP
kadenpsl P3uAD [IEPCOHAJIbHBIN

Ilomemenust misa
KOHCYJIbTUPOBAHUS

J1-108, Kabuner
COTPY/AHUKOB Kag.
"P3uAD"

Kpecio pabouee, CTol, CTYJI, KOMIIbIOTEpHAs
CETh C BBIXOJOM B MIHTEpHET, n0CKa
MapKepHasi, KOMIBIOTEP NEPCOHAIbHBIN,
IPUHTED

11-106, Kabuner
COTPYJIHUKOB Kad.

Kpecio paboyee, CTOJ, CTYJI, MKad,
KOMITIBIOTCPHAA CCTh C BBIXOJ0OM B I/IHTCpHeT,

"P3uA>" KOMIIBIOTEP NEPCOHAIbHBIN
J-103/1, [Tomemenue Kpecyo pabouee, CTOJ, CTYJ, mKad st
kag. "P3uAD" JOKYMEHTOB, KOMIIBIOTEpHAs CETh C

BBIXOJ0M B IHTEpHET, 10CKa MapKepHas,
KOMIBIOTEP NEPCOHAIBHBIN, IPUHTED

1-210, [Tomemenue
COTPYIHUKOB
kadenpsl P3uAD

Kpecyo pabouee, CTOJ, mKad s
JIOKYMEHTOB, KOMITbIOTEpHAs CETh C
BBIXOJ0M B HHTepHCT, KOMIIBIOTEP

MIePCOHANBHBIN, IPUHTEP

J-208, ITomemenne

CTOJI, CTYJI, KOMIIBIOTEP MEPCOHATBHBIN

kadenpsl P3nAD
J-211, [Tomemenne Kpecyo pabouee, CTOJ, CTYJ, mKad It
kadenpsr P3nAD JIOKYMEHTOB, KOMIIBIOTEP MEPCOHAIbHBIH,

IIPUHTED

r-1018-3, Pabouce

Kpecio pabouee, CTyII, mKad s

MOMeEIlleHUE JIOKYMEHTOB, KOMITbIOTEpHAs! CETh C
COTPYJIHUKOB BbIX0ZI0M B IHTEpHET, KOMIIBIOTED
kadenpsl P3uAD NIEPCOHAJIbHBIN, KOHIUIIMOHED

Ilomemmenust misa

J1-103/2, Cxnan

KOMITBIOTCPHAA CCTh C BBIXOJIOM B I/IHTepHCT,
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XpaHeHHus1 000pyI0BaHUS
¥ y4eOHOTO MHBEHTaPSI

kadeaps P3uAD

000pyI0BaHUE CIICITUATU3NPOBAHHOE
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

[Ipumenenune metonoB MU B 351eKTpO3HEPTETUKE

(Ha3BaHME AUCIMILIMHBI)
3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 3amura maboparopHoii padotsl Nel (JTaboparopHas pabota)
KM-2 3ammura naboparoproit pabotsl Ne2 (JlaboparopHas paboTa)
KM-3 3amura maboparopHoii padotsl Ne3 (JTaboparopHas pabota)
KM-4 3ammura naboparopnoit pabotsl Ned (JlabopaTopHas paborta)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Nupekc KM- | KM- | KM- | KM-
Howep Paznen qucuumimnHbl KM: L 2 3 4
paznena Henens 4 8 12 16
KM:
1 ®opmanibHas ocraHoBka 3a1a4 MO. Merpuueckue u
JMHENHHbIE METO/bl KJIACCU(PUKALIUU U PETPECCUH.
11 ®opmanibHas octaHoBka 3a1a4 MO. Metpuueckue u +
] JMHENHHbIE METO/1bl KJIACCU(PUKALIUU U PETPECCHUH.
2 Pemaroniue nepeBbsi, KOMIIO3ULIUU AITOPUTMOB U 00yd€eHHE
0e3 yuuTens.
21 Pemaroniue nepeBbsi, KOMIIO3UILIUU AITOPUTMOB U 00yd€eHHE +
0e3 yuuTerns.
3 Heiiponnsie cetu npsMoro pacnpoctpanenus. ['mybokue
HEHPOHHBIC CBEPTOYHBIE CETH.
31 HeuﬁpOHHHe CETH IPAMOTrO paclpoCTPaHEHH. I'my6okue +
HEHPOHHBIC CBEPTOYHBIE CETH.
4 PexyppenTHbIe HelipoHHbIE ceTu. O0y4eHue ¢
MTOIKPETUICHUEM.
41 PexyppenTHbIe HelipoHHbIe ceTu. O0y4eHue ¢ +
MTOIKPETUICHUEM.
Bec KM, %: | 25 25 25 25
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

IIpuioxenue b

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

[Ipumenenune metonoB MU B a5ieKTposHEPTETUKE

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

Hepeqenb KOHTPOJBHBIX Mep0HpI/I$lTI/Iﬁ TEKYIIET0 KOHTPOJAHA YCIIEBAEMOCTH IO KYPCOBOMY

NMPOEKTY:

KM-1 Cobmonenue rpaduka Beimonaenus KII/KP 1-3 pa3nena kypcoBoro mpoekra
KM-2 Cobmonenune rpaduka BoimoaHenus KII/KP 4-6 pa3nena kypcoBoro npoekra

Bua npomexyrounoii arrecranmu — 3ammura KII.

Nunekc KM-1 | KM-2
Howep Paznen KkypcoBoro npoekta/KypcoBoii paboThl RM:
pasjena A yp p yp p Henens 4 8
KM:
1 dopmanu3anms 3a1a4d MAITHHHOTO 00yUeHUS +
2 CO6op u hopMupoBaHUE JAHHBIX +
3 AHanu3 1 npeaodpaboTKa JaHHBIX +
4 ObocHoBaHMEe BbIOOpA aropUT™Ma MAIMHHOTO 00yUYeHHS +
5 OO0yueHnue aaroputma +
6 OreHka KayecTBa aaropuTMma
Bec KM, %: 50 50
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