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Annoranus

HuctunnnHa «VHTenneKTyansHblli aHalu3 JaHHBIX Ha OCHOBE METOJIOB MAIIMHHOTO
0o0ydeHHUs» BXOJUT B 0OpPa30BaTEIbHYIO MPOrpaMMy BBICIIET0 00pa30BaHUS — MPOTPaAMMY
OakanmaBpuaTa MO HampaBlieHHIO moaroToBku/ crenuansHocTH 09.03.04  «IIporpammHas
WHXEHepHus» HampaBieHHOCTH «lIpoexTupoBaHMe MPOrpaMMHBIX cHCTeM». JlucrurimHa
peanu3zyercs kapenpoit «Ne43».

JlucuuIinHa HalejeHa Ha (POPMUPOBAHUE Y BHIMTYCKHUKA CIICTYFOIIAX KOMITCTCHITHIA:

[IK-6 «['OTOBHOCTH WCHOIB30BaTh 3HAHWE OCHOBHBIX METOJOB HWCKYCCTBEHHOTO
WHTEJJICKTA B TIOCIICIYIOIICH TPO(EeCCUOHATBHOMN JICITECIHHOCTHY

ConepkaHne TUCIUTUTMHBI OXBATHIBAET KPYT BOMIPOCOB, CBS3AHHBIX C MAITMHHBIM
o0ydeHneM, a IMEHHO €r0 COBPEMEHHBIM Pa3BUTHEM — TITyOOKMM 00ydeHUEM, KaK COBPEMEHHON
METOOJIOTHEH WHTEIIEKTYaIbHOTO aHalW3a JaHHBIX B MPOTPAMMHON WHXCEHEPUH, U €€
MPUMEHEHUEM B TIPOTPAMMHO-AITOPUTMHUYECKOM OOecTieueHUH MHOOPMAIIMOHHBIX CHUCTEM, IS
MOBBIIIEHHSI KA4eCTBa CUCTEMHOTO aHalln3a JaHHBIX B MHPOPMAITHOHHBIX TEXHOJIOTHSX.

[IpenogaBanvie AUCHUIUIMHBI TpeAycMaTpuBaeT cieayiomme (GopMbl OpraHU3aIUH
y4eOHOro mpoiiecca: JeKIH, TabopaTopHble paboThl, cCAMOCTOsATENbHAS paboTa 00yJaroIerocs,
KYPCOBOE MPOCKTHUPOBAHHE.

OOmas TpyA0EeMKOCTh OCBOCHHS ITUCIMILIMHBI COCTaBIseT 5 3adeTHhIX efunwmil, 180
Y4acoB.

SA3bIK 00yUeHUS MO AUCIUIUIMHE «PYCCKHUH »



1. TlepedeHp MIaHUPYEMBIX Pe3yabTAaTOB OOYUCHHUS MO TUCITUILTHHE

1.1. llenu npenoaaBaHUs AUCLUIUIAHBI
Uzydyenne MOMUANCIMIUIMHAPHBIX 3HAHUH B MHQPOPMAIMOHHBIX CHCTEMax C MPUMEHEHHEM
COBPEMEHHBIX paszenoB HCKYCCTBEHHOTO HHTEIIEKTA. [Tonyuyenue HaBLIKOB
Mpo(heCCHOHATTLHOTO BJIAJICHHUS B OO0JIACTH WHTEJUICKTYAJIbHOTO aHalM3a JAaHHBIX Ha OCHOBE
COBPEMCHHBIX METOJIOB MAIIMHHOTO/TTTyOOKOr0 OOydYeHHs B pa3paboTke WHGOPMAITHOHHBIX
AHATTUTUYECKUX CUCTEM, B YAaCTHOCTH, PEIICHWH 3a]lad WHTEIUICKTYaThbHOTO aHalin3a JaHHBIX
CpPEeICTBAMH  MAaTEMaTHYECKOTO, aJTOPUTMUYECKOTO0 M  MpOrpaMMHOro  oOecreveHUs:
MPEIBAPUTEILHOTO aHallu3a, 00pabOTKU U MPEJCTaBICHHS JAHHBIX, KilacCH(DUKAIMA 00bEKTOB
pa3IUYHON TIPHUPOABI, TOCTPOCHUS PETPECCHOHHBIX 3aBUCUMOCTEH U TMPOTHO3UPOBAHUS
MPOIIECCOB PEATBHOTO MHpa HAa OCHOBE PSIOB JAHHBIX PA3IMYHOW MPHUPOIBI, KOMILIOTEPHOTO
3peHHUS, aHAIIN3a TEKCTOBBIX JTaHHBIX.

1.2. [ucummiauHa BXOAWT B  COCTaB  4YacTH, (HOPMHPYEMOW  yYaCTHUKAMH
00pa3oBaTEeIbHBIX OTHOIICHNH, 00pa30BaTEIbHON MPOTPaMMBI BBICIIIETO 00Opa3oBaHus (nanee —
OIl BO).

1.3. TlepeueHb MIaHUPYEMBIX PE3yJIbTATOB OOYUCHHS MO JUCIMIUTMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ynbratamu ocBoeHus OI1 BO.

B pesynbTaTe m3ydeHHs] TUCIUILTMHBI OOYYaOIIUICS JOJDKEH 00JagaTh CIEAYIONIMMHU
KOMITETEHIIMSIMHA WJIA UX YacTsAMU. KoMImeTeHIMy 1 MHIUKATOPHl UX JOCTHKCHUS TIPUBEJICHBI B
Tabmue 1.

Tabmuna 1 — [lepedeHb KOMIETEHITNI ¥ MHANKATOPOB MX JIOCTHXKEHUS

Kon u
Kareropus (rpynna) Kon 1 HanMeHoBaHNE MHAMKATOPA JOCTUKCHUS
HalMEHOBaHUE
KOMIIETEeHIINH KOMIETEHIINN
KOMIIETEHIIUU

T1IK-6.3.1 3HaTh MaTEMaTUYECKHUE METObI
HUCKYCCTBCHHOT'O MHTEJUICKTa U 00pabOTKH
AHHBIX

T1K-6.3.2 3HaTh OCHOBHBIE METOAbI, MOJIEIN 1
aJTOPUTMBI HCKYCCTBEHHOTO MHTEIIJICKTA U

T1K-6 T'oToBHOCTE

MCIOJIb30BaTh
o0acTy ux MpUMEHEHUS
3HAHUE OCHOBHBIX
METOOB [IK-6.VY.1 ymeTs npUMeHSATh METO/BI, MOJIETH U
[Tpodeccruonanbuble ITOPUTMBI UCKYCCTBEHHOT'O MHTEJUIEKTA MPU
MCKYCCTBEHHOTO
KOMIIETEHIIUN HNPOEKTUPOBAHUM U pa3pabOTKe CHEeLUAIbHOTO

HHTCJIIICKTA B
IporpaMMHOro obecrieueHus

HoCJIe Ay oLIeH
FYTOT . | IIK-6.Y.2 ymeTp cTaBUThH 3a1a4H U BBIIOIHSITD
npodeccroHanbHON
NPOEKTHPOBAHUE CUCTEM HUCKYCCTBEHHOTO
JeATeIbHOCTU

HHTEJUIEKTA
TIK-6.B.1 BiageTs HaBBIKAMH HCIIOJIb30BaHUI
WHCTPYMEHTAILHBIX CPEACTB pa3paboTKu CHCTEM
HMCKYCCTBCHHOI'O MHTEJUICKTA

2. Mecro aucuumiuHbl B cTpyktype Ol
JucuunnuHa MokeT 0a3upoBaThCsA Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00Y4arOIIUMUCS
[P U3YYCHHUHU CIICAYIOMINX AUCLUUIUINH!
— OCHOBBI MAIIMHHOT'O O0YYEHHH,
— IlpukinagHsle MOJENIN ONTUMU3ALINHY,
— BrpluncnurenbHas MaTeMaTHKa,
— IlpukmagHas TeopHs BEPOATHOCTEN U CTATUCTHKA,
— Teopus BeposATHOCTEH,
— MaremaTtnka. MaTtemaTudecKuil aHaIIN3,
— Maremartuka. AHaIuTHYECKasi TeOMETPUs U JIMHeHHas anredpa,
— JluckperHas MaTeMaTHKa,




— OcCHOBBI IPOrPaMMHPOBAHHUA,
— AJITOPUTMBI U CTPYKTYPHI IaHHBIX,
— OOBEKTHO-OPUEHTUPOBAHHOE MTPOTPAMMHUPOBAHHE,
— IIpoekTupoBaHe NPOrpaMMHBIX CHCTEM.
3HaHMS, TOJYYCHHBIC NPH HM3YYCHWH MaTepuana JaHHOH AMCHMIUIMHBI, MUMEIOT Kak
CaMOCTOSITENIHOE 3HAYEHHE, TAaK W MCHOJNB3YIOTCS TPH JTUIUIOMHOM IPOCKTUPOBAHUHM U
U3y4YCHUH APYTHX JUCHHIUINH:
— Cucrembl HICKYCCTBEHHOTO MHTEIUICKTA,

3. OOBEM ¥ TPYIOEMKOCTh JIUCITUTUTAHBI
Janubsie 00 oOmeM o0beMe MUCHIUIUIMHBI, TPYJOEMKOCTH OTIEIBHBIX BHIOB Y4eOHOM
paboThI MO0 TUCIMIUTHHE (M pacIpeeNIiCHHEe ITOH TPYAOEMKOCTH 110 CEMECTpaM) MpeCTaBICHBI B
Tabmure 2.

Tabmuna 2 — O0beM U TPYJI0EMKOCTh JTUCIUIIITHHBI

TpynoeMKocTb 1o

Bun yue6Hoit paboTbl Bcero cemMecTpam
Ne9
1 2 3
Obwasn mpyooemKocmb oucUUnIUHbLL, 5/ 180 5/ 180
3E/ (dac)
U3 Hux uacoe npakmuueckoii R0020no6KuU 16 16
Ayodumopuvie 3anamus, BCETo 4ac. 24 24
B TOM YHCIIE:
nekimu (JI), (gac) 8 8
npakTuueckue/cemunapckue 3anstus  (I13), ] ]
(dac)
nabopartopHubie pabotsl (JIP), (dyac) 8 8
KypcoBoii mpoekT (pabora) (KII, KP), (gac) * *
JK3aMeH, (Jac) 9 9
CamocmoamenvHas paboma, Bcero (dac) 147 147
Buo npomesicymounon ammecmayuu: 3a4er,
madd. 3ager, sk3amen (3auer, Hdudd. 3au, JK3. JK3.
JK3.*%)

*d
[Ipumeuanue: KaHAMIATCKUIH K3aMeEH
* - yacpl , He BXOJSIINE B ayJUTOPHYIO HAIPY3Ky

4. CopepxaHue JUCITUTUTHHBI
4.1. PacnpenencHue TPYAOESMKOCTH JTUCITUTUTAHBI IO pa3JieyiaM U BUIaM 3aHSATHH.
Paznensl, TeMbl TUCIUTUIMHBL U UX TPYJAOEMKOCTh TIPUBEICHBI B TA0OIHIIE 3.

Ta6nmma 3 — Paznensl, TeMbI TUCIUTUINHBL, UX TPYAOEMKOCTh

Paznensl, TeMbl AUCHUIIIHHEI Jerwn | 113 (C3)) - JIP K CPC
’ (dac) (dac) (dac) (dac) (gac)
Cemectp 9
Paznen 1. MammaHOe/TITy00KO€ 00YYEeHHE KaK 1 0.5 0.5 21

COBpEMEHHAasi METOIOJIOTHSI MHTEJUIEKTYalIbHOTO
aHaNM3a JaHHbBIX.

Tewma 1.1. Onpenenenuie u 3aaa4u
MAaIIMHHOTO/TITy00KOT0 00y4eHus. THIbl cucteM
MAaIIMHHOTO/TITyO0KOT0 00Y4eHUs, BUABI 00yUeHHS.
Tema 1.2. JlanHbIe B MaIIMHHOM O0y4YEHUH.

Tema 1.3. OCHOBHBIE METPUKH OIICHKH MOJIEIEH




MAaIIMHHOTO/TITyO0KOT0 00Y4YeHUsI.

Tema 1.4. Python st 3aga4 HHTEIUIEKTYaIBHOTO
aHanmmM3a U 00pabOTKH JaHHBIX HA OCHOBE
METOJOJIOTHH MaIIMHHOTO 00y4uenus. Cpena
paspaboTku Anaconda, UHCTpYMeHTHI Spider u Jupyter
Notebook. OcHOBHBIE TaKeTHl Pa3pabOTKU CUCTEM
MAaIIMHHOTO 00yueHus. I1omHbIH TpoeKT
HMHTEJUIEKTYAIIbHOTO aHaNN3a JaHHBIX HA OCHOBE
METOJI0JIOTHH MAaITHHHOTO/TITYOOKOTO 00yUCHHSL.

Paznen 2. OcHOBBI HCKYCCTBEHHBIX HEHPOHHBIX CETEH.
Tewma 2.1. buonorudecknii HEHPOH, KaK dJIEMEHT
Mo3ra. Mcropus ncKkyccTBEHHBIX HEMPOHHBIX CETEH.
OCHOBHBIE 3a]1a4H, pelaeMble HCKYCCTBEHHBIMU
HEHUPOHHBIMU ceTAMU. [IpuMepsl IpuMeHEeHNs
HCKYCCTBEHHBIX HEMPOHHBIX CETEH.

Tema 2.2. Moaenp HCKyCCTBEHHOTO HelipoHa. Busl
aKTHBAIMOHHBIX QyHKIMH. OCHOBHBIE KOMIIOHEHTHI 1
BU/IBI HEHPOHHBIX CETEM.

Tema 2.3. Tumbl 00y4eHNsT HEHPOHHBIX CETEH.
Teopema Konmoroposa.

0.5

0.5

0.5
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Paznen 3. ['myOokoe 00y4eHrEe OCHOBHbBIE MIOHSATHUS U
KOHIIETIIIUH

Tema 3.1. I'myObokoe oOydeHHe, ONpeneieHUEe U
KoHUenuus. [uyOokas HeWpoHHas ceTb, NPUHLUI
00yuyeHus 1 pabOTHI.

Tema 3.2. IlpencraBineHue NaHHBIX JUIsI HEWPOHHBIX
ceTel: CTPYKTYpHpPOBaHHE JaHHBIX, TEH30PBl KaK
OCHOBHAsl CTPYKTypa [aHHBIX IJyOOKOro oOyd4eHus,
reoMerpuyeckas  MHTEpIpeTaluss  olepauuil ¢
TEH30paMH U TITyOOKOTO O0yUYEeHHS.

Tema 3.3. bazoBblii anroputm 0O0y4deHHs] HEHPOHHBIX
ceTed — anropuTM O0OpaTHOTO PacIpOCTPaHEHUS
OIIMOKU MJIU TPAAUEHTHOTO CIIyCKa.

Tema 3.4. ®peiimBopk Keras — 06a30BbIli HHCTPYMEHT
pa3paboOTKH HEUPOHHBIX CeTel TITyO0KOTo 00ydeHUs.
Tema 3.5. [onHocBs13HBIE HENWPOHHBIE ceTH. CpaBHEHUE
C MOJENbBI0 JIOTUCTHYECKOM perpeccun. Ilpumep
pelLeHus 3ajaud Paclo3HaBaHUs [TOJHOCBI3HOMN CEThIO,
peann3oBaHHO Ha s3bike Python cpeacrBamu Keras.
Tema 3.6. IIpoGnemMbl HCYE3HOBEHUS W B3PBIBHOTO
pocTa rpaiueHToB. MeTOAbl pelleHUs: HHUIHATH3aLus]
BECOBBIX KOX((HIIMEHTOB, HEHACHIIIaeMble (YHKINH
AKTUBAIIWH, TAKETHAS HOPMaJIU3aIlHsl.
Tema 3.7. CoBpeMeHHBIE METOAbI M AJITOPUTMBI
00y4eHHUsT HEHPOHHBIX CETeH: IAaKeTHOEe OOy4YeHUE,
MUHHU-TIIAKETHOE o0yueHue, CTOXaCTHYECKHH
TpaJWEHTHBIA  CIOYCK, MOMEHTHAas  ONTUMH3Alus,
yckopeHHbIH TpaaueHT Hecreposa, anroputm AdaGrad,
anroput™M RMSProp, anroputm Adam.

Tema 3.8. Perymsipuzanuss HEHpOCETEBBIX MOJEIEH]
paHHee IpeKpallleHHe, JAWHAMHUYECKOe H3MEHEHUE
CKOpOCTH O0YYEHUs U IPUMEHEHUE OOpaTHBIX BHI30BOB
JUTS. BO3IEHCTBUSA Ha MOJeNb B xone oOydenus; 11, 12
perynspusanys; peryispu3alus HUCKIIOYCHUEM  —
dropout; perynspu3amus J0MOoJTHEHHEM TaHHbIX.
Tema 3.10 Ilpumeps! pemieHus 3aja4 perpecCUOHHOTO
u KJIacCH(UKAINOHHOTO aHamn3a
MOCJIEIOBaTeNFHOCTE  JAHHBIX  MOJHOCBS3HBIMH
HEHPOHHBIMU CETSIMH.

21

Pazgen 4. CBepTOUuHBIC HEUPOHHBIE CETH.

Tema 4.1. CBepTounble 2-MepHBIE HEMPOHHBIE CETH:
apXUTEKTYpa, OCHOBHBIE OIIEpallMU U IPUHIIUIIB]
paloThl cBepTOUYHOI! ceTu. IIpuMeps! pemenus 3a1a4y
KOMIIBIOTEPHOTO 3pEHUS 2-MEPHBIMU CBEPTOYHBIMU
CETAMHU.

Tema 4.2. Vicnionb3oBaHue MpeIBapUTEIbHO 00yUSHHOM
CBEPTOYHON HEUPOHHOM CETH U €€ JJ000yUCHNUE.

Tema 4.3. CBeprounble 1-MepHBIE HEHPOHHBIE CETH:
aHaJu3 MOCleoBaTeNbHOCTEN JaHHBIX. [IpuMepsl
peleHus 3a1a4 PErpecCUOHHOTO U
KJIaCCU(UKAIIMOHHOTO aHaJI3a MOCIeI0BaTeIbHOCTEH

JIAHHBIX.

1.5

1.5

1.5
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Paznen 5. Pexyppentasie HeiiponHubie cetu (PHC).
Tema 5.1. PexyppeHTHBIE HEHPOHHBIE CETH:
ApXUTEKTypa U MPUHLIUIIBI paObOThI, OCHOBHBIE 3a1a4H
MAaIMHHOTO/TITyO0OKOTO 00ydeHHS aHaIHn3a
I1OCJIEI0BAaTENIbHOCTEHN TaHHBIX.

Tema 5.2. IIpocteie PHC.

Tema 5.3. PHC tuna Long Short-Term Memory —
LSTM PHC.

Tema 5.4. PHC trna Gated Recurrent Units — GRU
PHC.

Tema 5.5. YyumieHHbIE METOBI HCIIOTIB30BAHUS
PEKypPEHTHBIX HEMPOHHBIX CETEN: PEKYPPEHTHBIN
dropout, mocnenoBaTenbpHOE 00 BETUHEHHE
PEKYPPEHTHBIX HEMPOHHBIX CIIOEB, IBYHAIPaBICHHBIE
PHC.

Tema 5.6. IlpuMepbl IporpaMMHBIX pean3annui
PEKYPPEHTHBIX HEHPOHHBIX CeTeH U peleHus 3a1a4
PETPECCHOHHOTO U KIACCH()UKAIIMOHHOTO aHaIN3a
110CJI€J0BAaTENIbHOCTEH TaHHBIX.

1.5

1.5

1.5

21

Paznen 6. ABTOKOAMPOBIINKY.

Tema 6.1. ApxutekTypa aBTOKOJUPOBIIKKA U
MIPUHIUIIEL Pa0OTHL, 00yUEHHE.

Tema 6.2. Cxxumaronye aBTOKOAUPOBINUKN. AHATIN3
IJIaBHBIX KOMIIOHEHTOB C IIOMOILBIO CKUMAIOLIETO
JIMHEWHOTO aBTOKOAUpoBIUKa. [Ipumep nmporpammHoit
peanu3anuu.

Tema 6.3. Muorocnoiasle aBTokoaupoBIuKy. [Ipumep
IIPOrpaMMHOH peau3alyu.

Tema 6.4. IllymononaBisiouiye aBTOKOAWPOBIIUKH,
[Ipumep nporpamMMHOIl peanuzanuu.

Tema 6.5. Ceprounsle aBTOKOAUPOBLINKY. [Ipumep
IIPOrpaMMHOH peau3alyu.

Tema 6.6. PexyppeHTHBIE aBTOKOUPOBIIHKH. [Tprmep
IIPOrpaMMHOH peau3aliu.

Tema 6.7. OOyueHne HEHPOHHBIX CETEH Ha YACTUIHO
pa3MedyeHHBIX JaHHBIX. [Ipenobydenue u TouHast
HacTpoiika HelipoHHo# ceTH. [IpemoOydenue ¢
MPUMEHEHNEeM OTPaHIMYEHHBIX MalliH bojbpimMaHa.
IIpenoGyuenue ¢ UCIOIB30BAHUEM
aBTOKOMPOBLIMKOB. [IprMeps! mporpaMmMHOi

peajin3anuu.

1.5

1.5

21




Pasnen 7. HeiipocereBas 06pabOTKa TEKCTOBBIX 1.5 1.5 1.5 21
nansbix (Natural language processing — NLP).

Tema 7.1. IlogroroBka TEKCTOBBIX JAHHBIX:
CTaHJApTU3aLUsI U TOKEHU3aLKs.

Tema 7.2. IlpsiMoe KOAMPOBAHKE CIOB U CHMBOJIOB.
[psimoe xemmpoBaHue npusHakoB (one-hot hashing
trick).

Tema 7.3. nnexkcupoBanue cioBapsi. Mcronb3oBanue
ciost TextVectorization.

Tewma 7.4. IlpeacraBneHue TPyl CJI0B MHOYKECTBAMH:
YHUTPaMMBbI, OUTpaMMbl, HOPMaJIN30BaHHbIE OUTPAMMBI
¢ TF-IDF xonupoBanuem.

Tema 7.5. IlpencraBneHue Tpymni ciIoB Kak
MOCJIEI0BAaTeNFHOCTEN: IPSIMOE KOJUPOBaHHE,
BEKTOPHOE KOMIIAKTHOE IPEACTaBlIeHHe, CIION
Embedding, npenBaputensHo 00yueHHBIC BEKTOPHBIC
TIPEe/ICTaBICHHS TEKCTOBBIX JaHHBIX Word2vec
GloVe.

ITpumepsl pereHus 3a1aun aHanu3a 1 00padoTKu
TEKCTOBBIX JIAHHBIX.

BrimonHenne KypcoBoro mpoexTa 0

Hroro B cemecTpe: 8 8 8 147

Hroro 8 8 8 0 147

[IpakTHyeckas TOATOTOBKA 3aKJIIOYAE€TCS B  HEMOCPEACTBEHHOM  BBIMOJIHEHUU
o0yJaromuMHCs  ONpPEACICHHBIX  TPYAOBBIX  (YHKIMH,  CBS3aHHBIX C  Oyaymei
npogeccHoHaNbHOMN AesTeIbHOCTHIO.

4.2. CopepxaHue pa3aeiaoB U TEM JEKIIMOHHBIX 3aHITHM.
Coneprxanne pa3/IeloB U TeM JEKIIMOHHBIX 3aHATHI IPHUBEICHO B Ta0mwuie 4.

Tabnmma 4 — ComeprxaHue pa3aesioB U TEM JICKITMOHHOTO ITHKJIA

HOMep pas3acia Haspanue u COACPIKAHUEC PA3ICJIOB U TEM JICKIITMOHHBIX 3aHITUN

1. Pazgen 1. MammaHOE/TITy00KO€ 00Yy4eHHE Kak COBpEMEHHAs METOI0JIOTHS
WHTEJUIEKTYJIbHOTO aHANIN3a IaHHbIX.

Tema 1.1. Ompenenenue u 3aJa4l MAIIMHHOTO/TITyO0KOro 00y4deHus. THIbI
CHCTEM MAIITHHOTO/TITYOO0KOTr0 00y9IeH s, BUIBI O0yIEHHS.

Tema 1.2. JlanHbIC B MAIIUHHOM O0yUYEHUH.

Tema 1.3. OCHOBHBIE METPHUKH OIIEHKH MOJIENIEH MallIMHHOTO/TITYOOKOTO
o0y4eHwusl.

Tema 1.4. Python ams 3a1a4 MHTEIUIEKTYaIBbHOTO aHATN3a H 00PaObOTKH
JTAaHHBIX Ha OCHOBE METOJI0JIOTHH MalllMHHOTO 00y4eHus. Cpena
paspaboTku Anaconda, uHcTpyMeHTHI Spider u Jupyter Notebook.
OCHOBHBIE MAaKETHl pa3padOTKU CUCTEM MAIIMHHOTO 00y4eHus. [1omHbIi
IIPOEKT UHTEJIEKTYaJIbHOI'O aHAJIM3a IaHHBIX HAa OCHOBE METO/10JIOTUH
MAaITUHHOTO/TITYOOKOT0 00YYEHHUSI.

2. Paznen 2. OCHOBBI HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

Tewma 2.1. Buonorudecknii HEHPOH, Kak AMeMeHT Mo3ra. Vcropus
HCKYCCTBEHHBIX HEMPOHHBIX ceTel. OCHOBHBIE 3a/]auH, pelIacMble
HCKYCCTBEHHBIMU HEHPOHHBIMHU ceTsAMU. IIpumeps! npuMeHeHus
HCKYCCTBEHHBIX HEMPOHHBIX CETEN.

Tewma 2.2. Moaens HCKyCCTBEHHOTO HeHpoHa. BHpI akTHBAITMOHHBIX
¢ynkuuii. OCHOBHBIE KOMITOHEHTHI M BUJIbI HEHPOHHBIX CETEH.

Tewma 2.3. Tumner 006yuennst HelpoHHBIX ceteld. Teopema Kommoroposa.




3. Paznen 3. 'myOokoe 00y4eHrE OCHOBHBIE MOHSATHUS ¥ KOHICTIITHH }J
Tema 3.1. I'myGokoe oOydeHue, ompeneneHne W KoHIenuus. [ myOoka
HEHpOHHAS CeTh, IPUHLIUT 00y4eHHs U paboThI.

Tema 3.2. llpeacraBneHwe  [MaHHBIX  JUII  HEHPOHHBIX  CETEW!
CTPYKTYpUpPOBaHHE IaHHBIX, TEH30pHl KaK OCHOBHAs CTPYKTypa IaHHBIX
rmy0okoro oOydeHHs, TeOMeTpHYecKas WHTEpIpeTalus OIlepanuid ¢
TEH30paMH U TIIyOOKOTO O0yUYCHHS.

Tema 3.3. ba3oBblil anroputM 0oOyd4eHHS HEHPOHHBIX CETed — aNTrOpUTM
00paTHOro pacpoCTpaHEeH!Us OIMOKH WM I'PaJUeHTHOIO CITyCKa.

Tema 3.4. OpeiimBopk Keras — 0a30BbIif HHCTpYMEHT pa3pabOTKH
HEHPOHHBIX ceTell IIyOoKoro 00y4eHusl.

Tema 3.5. TlonmHocBsi3HbIE HelpoHHbIE ceTH. CpaBHEHHE C MOJIENBIO
joructuueckoi perpeccuu. Ilpumep pemieHus 3agaud  paclio3HABaHMS]
MIOJTHOCBSI3HOM CEThI0, pealM30BaHHOM Ha a3bIke Python cpenctBamu Keras.
Tema 3.6. IIpoGiieMbl HCU€3HOBEHHS M B3PBIBHOIO POCTa I'PAJHUEHTOB,
Mertonpl  pelIeHUs:  MHUIMANMA3ALUS  BECOBBIX  KOA((HUIHMEHTOB,
HeHachIIaeMble QYHKIIMN aKTUBALIUH, TTAKSTHAS] HOPMATTH3aIlHsL.

Tema 3.7. CoBpeMeHHblE METOIBl M AJITOPUTMBI OOY4eHHs HEHpOHHBIX
ceTell: makeTHoe OOyuyeHHE, MHUHH-IIAKETHOE OOydeHHe, CTOXacTUYeCKHUil
TPaJMEHTHBIA CIYCK, MOMEHTHAas ONTHUMH3ALUS, YCKOPEHHBIH TpaIreHT
Hecrepoga, anroputm AdaGrad, anroputm RMSProp, anroputm Adam.
Tema 3.8. Perynspusanus HeilpoceTeBbIX MOAeNel: paHHEe MpeKpalleHHUe,
TUHAMHYECKOE M3MEHEHHE CKOPOCTH OOy4YeHHs W NMpUMEHEHHe OOpaTHBIX
BBI30BOB JUII BO3JCHCTBHSA Ha MoJenb B Xxofe oOywenws; 11, 12
peryispuzalus; peryspusalus UCKIroueHneM — dropout; peryispusaius
JIOTIOJIHEHUEM JJAHHBIX.

4. Paznen 4. CBepTouHBIC HEUPOHHBIE CETH.

Tema 4.1. CBeprouHble 2-MepHBIE HEUPOHHBIE CETH: aPXUTEKTYPa,
OCHOBHBIE OTIEPAIlH U IPUHLUIBI paboThl CBEPTOYHOH ceTh. [Ipumepsl
peleHuns 3a1a4 KOMIIBIOTEPHOTO 3PEHUS 2-MEPHBIMU CBEPTOYHBIMU CETSIMH.
Tema 4.2. Mcnionp3oBaHue MpeABapUTEIbHO 00yUeHHOM

CBEPTOYHOI HEWPOHHOW CETH U ee J0OOyUIeHHE.

Tewma 4.3. CBeprounble 1-MepHbIE HEUPOHHBIE CETH: aHAIH3
nocienoBaTeNbHOCTeN NaHHbIX. [IprMephl pereHus 3a1ad perpecCHOHHOTO
U KJIacCU()UMKAIIMOHHOT0 aHaJIM3a [10CIIe/I0BATeIbHOCTEeH JaHHBIX.

5. Paznen 5. Pexyppentnsie netiponnsie cetu (PHC).
Tewma 5.1. PexyppeHTHBIC HEHPOHHBIE CETH: apXUTEKTYPa U IPUHITHITHI
paboThl, OCHOBHBIE 33/1a41 MAIIMHHOTO/TITyOOKOTO 00yUeHHs aHaIH3a
[10CJIeJ0BAaTENIbHOCTEN TaHHbIX.
Tewma 5.2. TIpocteie PHC.
Tema 5.3. PHC tuna Long Short-Term Memory — LSTM PHC.
Tema 5.4. PHC tuna Gated Recurrent Units — GRU PHC.
Tema 5.5. YyuiieHHbIE METOBI HCTIOIB30BAHUS
PEKYpPEHTHBIX HEHPOHHBIX CeTel: peKyppeHTHBIN dropout,
MoCJIeI0BaTeNIbHOE 00 BEINHEHNE PEKYPPEHTHBIX HEHPOHHBIX CIIOEB,
nByHamnpasienHsie PHC.
Tema 5.6. IIpuMepbl mporpaMMHBIX peanu3anuii ¥ penieHus 3aaad
PETPECCHOHHOTO U KIACCH()UKAIMOHHOTO aHAIN3a MOCIIEI0BaTeIbHOCTEN
JTAHHBIX.

6. Paznen 6. ABTOKOANPOBIIUKY.

Tema 6.1. ApxuTeKkTypa aBTOKOJUPOBIIIKA U MPUHLIUIBI paboThl, 00yUYeHHe,
Tema 6.2. Crxumarolye aBTOKOAUPOBIIMKY. AHANIN3 ITIaBHBIX KOMIIOHEHTOB
C TIOMOIIBIO CKMMAIOIETo JINHEHHOro aBToKoAMpoBIIKKa. [Tpumep
IIPOrpaMMHOH peanu3aluu.

Tema 6.3. MHorociolHble aBTOKOAUPOBIIMKH. I[Ipumep mnporpamMMmHoOi
peanuzanum.

Tema 6.4. llymononasisitomye aBTokogupoBUMKH. [IprMep nmporpaMMHoi




peanuzanum.

Tema 6.5. Ceprounsie aBTOKOAUPOBIIMKH. [IpriMep mporpaMMHOiA
peanuzanum.

Tema 6.6. PexyppenTtHbie aBTOKOAUpOBIIMKH. [IpriMep mporpaMMHOA
peanuzanum.

Tema 6.7. OOyueHue HEUPOHHBIX CETEH Ha YACTUYHO Pa3MEUCHHBIX JAHHBIX.
[Ipenobydenue u TouHast HaCTpoiika HelpoHHoii ceTu. [IpenoOyuenue ¢
MpUMEHEHUEeM OTpaHMYeHHBIX MaliH bosibpiMana. [IpenoOyyenue ¢
HCIIOJIb30BaHUEM aBTOKOJUPOBLIUKOB. IIprMepsl mporpaMMHoOi
peanu3alnuy.

7. Paznen 7. HeitpoceteBast 00paboTka TeKCTOBBIX JaHHBIX (Natural language
processing — NLP).

Tema 7.1. IloaroToBKa TEKCTOBBIX JAHHBIX: CTAHAAPTU3ALUS U
TOKEHU3AIHS.

Tewma 7.2. IIpsiMoe KOogupOBaHKE CIIOB U CUMBOJIOB. [IpsiMoe xemmpoBanue
npusHakoB (one-hot hashing trick).

Tewma 7.3. nnekcupoBanue cioBapsi. Vcronb30BaHue cios
TextVectorization.

Tewma 7.4. IlpencraBneHne TPyl CIIOB MHOKECTBAMH:

YHHUTPaMMBbI, OUTpamMMbl, HopMaiu3oBaHHable Ourpammsel ¢ TF-IDF
KOJMPOBAHUEM.

Tewma 7.5. IlpencTaBneHue TPyl CIOB KakK MOCIEI0BATEIFHOCTEN: IPSIMOE
KOAMPOBaHKE, BEKTOPHOE KOMIIAKTHOE MIpeAcTaBieHue, cioi Embedding,
IIpeABapUTEIbHO 00yUeHHbIE BEKTOPHBIE IPEACTaBIEHHS TEKCTOBBIX
nanHblx Word2vec u GloVe.

ITpumepsl pelieHus 3aja4u aHanu3a 1 00pabOTKU TEKCTOBBIX JaHHBIX.

4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHATHL
TeMbl MpakTHYECKHUX 3aHATUI U UX TPYIOEMKOCTb IPUBEACHBI B TabnHIe 5.

Tabauna 5 — [IpakTuyeckue 3aHITUS U UX TPYAOEMKOCTh

Ne N3 Hux 5 No
1'[7 Tembl TIPaKTHYECKHX ®opMbI TPaKTHYECKHX TpynoemMKocTh, | MpaKTUYECKOH | pazzena
0 3aHATUI 3aHATUA (dac) MOATOTOBKH, | TUCLIUII
(dac) JIMHBI
CemecTtp 9
1 Pemienne 3agaun perpecCHOHHOrO aHalIKu3a JaHHBIX 2 2 1-5
Ha OCHOBE MOjeliell HeHPOHHBIX CETEH.
2 Pemenne 3amaun kinaccuUKAIMM JaHHBIX Ha 2 2 1-5
OCHOBE MOJIEJIEY HEHPOHHBIX CETEH.
3 Pemienne 3agaud  MPOTHOCTHUYECKOTO — aHAIM3 1 1 3-6
JTAHHBIX HAa OCHOBE MOJieJIell HEHPOHHBIX CETEH.
4 Pemienue 3a1a4 KOMIBIOTEPHOTO 3PEHUS HA OCHOBE 1.5 1.5 3-6

Mo/ieJIell HEHPOHHBIX ceTeil: COOCTBEHHOM
pa3paboTky U Npeno0yUeHHBIX/ T000yYCHHBIX
MOJIeJIE.

5 Pemenune 3amad 00pabOTKU TEKCTOBBIX JIAHHBIX HA 1.5 1.5 3-7
OCHOBE MOJIEJIE HEHPOHHBIX CETEH.

Bcero 8 8

4.4. JlabGopaTopHble 3aHITHS
Tembl 1aO0OpaTOPHBIX 3aHATUH U UX TPYIOEMKOCTb MTPUBEICHHI B TabiwHIe 6.

Tabauna 6 — JlabopaTopHble 3aHIATUS U UX TPYILOEMKOCTb




N3 Hux No
Ne HammMenoBanue mabopaTOpHBIX paboT TpyOeMKOCTS, | MPAKTHHCCKOH | pasiena
/1 (qac) IMOATOTOBKH, | AWCIIHI
(gac) JIMHBI
CemecTtp 9
1 Pemienne 3amaun  perpecCHOHHOrO  aHanu3a 2 2 1-5
JIaHHBIX Ha OCHOBE MOJIeNiell HEHPOHHBIX CeTeH.
2 Perrennie 3amaun knmaccu(UKalMyA JAHHBIX Ha 2 2 1-5
OCHOBE MoJiesiell HEMPOHHBIX CETEH.
3 Pemenne 3amadyd  MPOTHOCTUYECKOTO — aHAIHU3 1 1 3-6
JIaHHBIX Ha OCHOBE MOJIeJiell HeHPOHHBIX CeTeH.
4 Pemrenue 3a1a4 KOMIIBIOTEPHOTO 3PEHUS HA 1.5 1.5 3-6
OCHOBE MOJIelieli HEMPOHHBIX CeTel: COOCTBEHHOM
pa3paboTKu U mpeo0yUeHHBIX/ T000yUSHHBIX
MOJIEIEH.
5 Pemenue 3anau 00pabOTKM TEKCTOBBIX JJAHHBIX HA 1.5 1.5 3-7
OCHOBE MO/JIENIe HEUPOHHBIX CETEH.
Bcero 8 8
4.5. KypcoBoe npoekTHpoBaHUE/ BHIMOJIHEHUE KyPCOBOW pabOTHI
Lenp KypcoBOro MpOEKTA: 3aKPEIUICHHUE W Pa3BUTHE  HABBIKOB  METOAOB

MAIIMHHOTO/TTY0OKOTO  O0yd4eHHs B MPOSKTHPOBAHMM UM  Pa3pabOTKE  MPOTPaMMHO-
QITOPUTMHUYECKOTO OOECTIeUeHus, yaydllleHne KadectBa U 3(pPeKTHBHOCTH WH(POPMALMOHHBIX

CHCTEM.
[IpumepHBIEe TEMBI 3aJaHUI HAa KYyPCOBOM MPOEKT mpuBeaeHsl B pasaene 10 PII/I.

OO0s13aTeNnbHO yKa3aTh TEMbI Ha KypCOBOM MPOEKT W BBIACTUTH 1iisi Hero BpeMmsi B CPC

4.6. CamocrositenbHas paboTa 00yJaronmuxcs
Bunpsl camocTosiTenbHOM paboThl U €€ TPYI0EMKOCTb IPUBEACHBI B Ta0nuLe 7.

Tab6muna 7 — Busibl caMOCTOSTEIBHOM paOOThI U €€ TPYJOSMKOCTh

. Bcero, | Cemectp 9,
Bun camocrositensHoiM paboOTHI

qac qac
1 2 3
W3yuenne TeopeTHIeckoro MaTepuaa 45 45

muctuiinael (TO)

Kypcosoe npoekruposanue (KII, KP) 48 48

PacuerHo-rpaduueckue 3amanus (PI3)

Brimonnenne pedepara (P)

IloaroroBka k TCKYUIEMY KOHTPOJIIO

ycneBaemoctu (TKY) 45 45
Jlomamnee 3aganue (/13)
KoHTtposbHbIe paboThl 3a04HUKOB (KP3)
[ToaroroBka kK MpoOMeEXyTOUHOU 9 9
arrecranuu (I1A)

Bcero: 147 147

5. IlepeueHb yueOHO-METOJUUECKOTO O0eCTIeYEeHUS
IUISL CAMOCTOSITEIIbHOM paboThl 00yJaromuXcs MO AUCIUILTHHE (MOIYITIO)




Y4eOHo-MeToIMYEeCKHE MaTepuaibl JJis CaMOCTOSITENIbHON PabOThl OOyYaloONIMXCsl YKa3aHbl B
n.a. 7-11.

6. IlepedeHb neYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3aHUN
[lepedyeHp MeYaTHBIX U AJIEKTPOHHBIX yUeOHBIX H3IaHUN PUBEICH B Ta0IUIE 8.

Tabnuna 8— IlepedeHp NeyaTHBIX U

SJIEKTPOHHBIX YUeOHBIX M3IaHUN

Mudp/
URL anpec

bubnuorpagudeckas ccpuika

Komuectso
9K3EMIULIPOB B
oubmoreke
(kpome
JIEKTPOHHBIX
IK3EMIUISIPOB)

https://e.lanbook.com/book/348086

Maxkkunnau Y. Python u ananuz
nanabiX. [lepBuanas oOpaboTka
JAHHBIX ¢ IPUMEHEHueM pandas,
NumPy u Jupiter. - U3natenscTBO
"IMK TIlpecc", 2023.

https://e.lanbook.com/book/131721

Maxkuaan Y. Python u ananu3
TTAHHBIX
WznparensctBo "MK IIpecc", 2020.

https://e.lanbook.com/book/107901

I'yadennoy A., benmxuo U.,
Kypeumis A. ['myGokoe oOydenue. -
MznparensctBo "MK IIpecc", 2018.

https://e.lanbook.com/book/241199

Oepaurm 3. [1labnoHs! 1 MpakTHKa
rimy0okoro o0y4enus. - M3naTenscTBo
"JIMK TIlpecc", 2022.

https://e.lanbook.com/book/111438

Antonuo Jxynmu, Cymxur [Tan
bubnuoteka Keras — MHCTpyMeHT
rirybokoro ooy4uenus. Peanuzanust
HEWPOHHBIX CETEH C MOMOIIbIO
o6ubmmorex Theano u TensorFlow. -
MzmarensctBo "JIMK Ilpecc", 2018.

https://e.lanbook.com/book/116122

IMarrepcon k., ['mocon A. I'mybokoe
o0y4eHHue ¢ TOYKU 3pEeHUsl IPAKTHKA. -
WznparensctBo "MK IIpecc", 2018.

7. IlepedeHb 21EKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHHUKALIMOHHON ceTH «VHTepHeT»
JIEKTPOHHBIX
«HTepHeT?,

[lepeuyenn
TEJIEKOMMYHHUKAIIMOHHON ceTu
npuBezieH B Tabnuue 9.
Tabmuma 9 —

00pazoBaTeIbHbIX pecypcos

TEJICKOMMYHHUKAIMOHHOU ceTu «HTEepHET»

WH(GOPMAITUOHHO-
HEOOXOAUMBIX MJISi OCBOCHUS JAWCIUIUTMHBI

[lepeueHb HIEKTPOHHBIX OOpa30OBAaTEIbHBIX PECYPCOB HHGPOPMALUOHHO-

URL anpec

HanmenoBanune

https://anaconda.cloud/support-
center/product-documentation

JlokymeHTanus 1o cpeae pa3padoTku Anaconda, ee

KOMIIOHCHTaAM U HHCTPYMCHTaM

https://www.anaconda.com/open-
source

CoBpeMeHHBIE TTaKeThl, OMOITMOTEKH U HHCTPYMEHTHI
pa3paboTKu crcTeM MalIMHHOTO 00y4eHus B Python




https://keras.io/ [MTaker pa3paboTku HelipoceTeBbIX Mojenel Keras.

https://www.tensorflow.org/ [Maker pa3paboTku HelipoceTeBbIX Mojenel Tensorflow.

8. IlepeueHs HHPOPMAIIMOHHBIX TEXHOJIOTHI
8.1. Ilepedyenp mnporpaMMHOro oOecneueHHsl, HCIOJIb3YEMOIr0 MpH OCYILECTBICHUH
00pa3oBaTeabHOro Mpolecca Mo AUCHUIIMHE.
Ilepedenp Mcnonb3yeMOro NporpaMMHOro odecreyeHus npejacrasieH B Tadbauie 10.

Tabmuna 10— [lepeueHp mporpaMMHOTO 00ecTieUeHHs

Ne o/ HaumenoBanue

CBobojgHO pacnpoctpansemoe [10:

- HHTEpNpeTaTop sA3blka mporpaMmMmupoBanus Python 3.%;

- cpena pa3paboTku Anaconda ¢ COOTBETCTBYIOIIMMHU HHCTpyMeHTaMmu (Spyder,
Jupyter Notebook) 1 makeTamu MamImHHOTO/TITyOOKOT0 00ydeHHsI, 00pabOTKH U
BU3YyaJM3alMH JAHHBIX.

https://www.anaconda.com/products/distribution

8.2. IlepeueHb MHPOPMAIIOHHO-CIIPABOYHBIX CHCTEM,HCITIOb3yEMBIX npu
OCYIIECTBICHUN 00pa30BaTEIHHOTO MPOLEcca MO AUCIHUITITHHE

[lepedyeHb HCHOMB3yEeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IMPEICTAaBICH B
Tabmume 11.

Tabmuna 11— IlepeueHp nHGOPMAIIMOHHO-CIPABOYHBIX CUCTEM

Ne o/ HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHHUECKas 0a3a
CocrtaB MaTepHabHO-TEXHUYECKOW  0a3bl, HEOOXOAMMOW [UIsi  OCYIIECTBIICHHS
0o0pa3oBaTeLHOTO MpoIecca M0 JUCIUTUIHHE, IPECTaBlicH B Tabuie12.

Tabmuna 12 — CoctaB MaTepualibHO-TEXHUYECKOM 0a3bl

Ne HanmenoBanne cocTaBHON 9acTH Howmep aynutopun
/i MaTepUaTbHO-TEXHHYECKON 0a3bl (pr HEOOXOIUMOCTH)
MynpTuMenniiHas JEKIUOHHAS ayTUTOPHS b.M., 32-03, 32-04
5 | CneunanusupoBaHHast nabopatopus «HazBanue» b.M. 23-08, 23-09, 23-
10

10. OueHouHble cpeaCcTBa AJIS MPOBEJECHUS IPOMEKYTOUHOM aTTecTaluu
10.1. CocTaB OIIEHOYHBIX CPEACTBAJIA MPOBEACHUS MPOMEKYTOYHOM aTTecTaluu
o0y4Jaronuxcs Mo AUCUUIIMHE IpUBeieH B Tabnuue 13.
Tabmuna 13 — CocTaB OIICHOYHBIX CPEJICTB JJIs MPOBEACHHS MPOMEXYTOUYHOU aTTeCTalluU

Bun npoMexxyTOUHOMW aTTecTanuu [TepedeHb OLIGHOUHBIX CPEJCTB
DK3aMeH Cnucok BOTIPOCOB K SK3aMEHY;
TecThl.
BrinonHeHME KypcOBOTO TIPOEKTa DKcrnepTHasi OIlEHKa Ha OCHOBE TpeOOBaHUU K
COJICPIKAHUIO KYPCOBOTO MPOEKTA.




10.2. B kauecTBe KpUTEpUEB OLEHKU YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHMS)
KOMIETEHIIMH 00yJyaroluMuUCs NpUMEHseTcsl S-0anibpHas IIKanda OLEHKH c(HOpMHUPOBAHHOCTU
KOMIIETEHIIMH), KOTOpas npuBeseHa B Tabuune 14. B TedeHne cemectpa MOXKET MCIOIb30BATHCS

100-6ayutpHas  mIKasa

MOJIyJIbHO-PETUHIOBOH  CHUCTEMbl ~ YHHMBEpCHTETa,  IpaBHia

HCIIOJIb30BaHUA KOTOpOﬁ, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM

I'YAIL

Tabauna 14 —Kpurtepun orieHKH ypoBHS C(hOPMHPOBAHHOCTH KOMIIETSHIHIA

Or1eHKa KOMIICTEHITUN

5-OajuTbHAs IIKaIa

XapakTteprcTrka c(hOpMHUPOBAHHBIX KOMITETCHITUIA

«OTJIMYHO»
<GaYTCHO»

— oOyuaronuiicss TIIyOOKO W BCECTOPOHHE YCBOWJI IPOTPaMMHBIN
MaTepuan;

— YBEPEHHO, JIOTUYHO, MTOCIEA0BATEIBHO U TPAMOTHO €T0 U3JIaraer;

— ONMpasCh Ha 3HAHWA OCHOBHOM M JOMOJHUTENHHOW JHUTEpaTypHl,
TECHO MPUBS3bIBAET YCBOEHHBIE HayYHbIE TIOJIOKEHUS C TPAKTHUECKOM
JIESITENIbHOCTHIO HAITPABJICHUS;

— yMeno 000CHOBBIBACT M APTYMEHTHPYET BBIJIBUTACMbBIC UM HJICH;

— JIeJIacT BBIBOJIBI M 0000IICHUS;

— cBOOOJIHO BJIAJICET CUCTEMOMN CHCIIMATU3NPOBAHHBIX TIOHSATHH.

«XOpOIIO»
<«GaYTCHOY

— 00y4aroUuiicss TBEPJO YCBOMI NPOrpaMMHBIN MaTepHai, IpaMOTHO U
MO CYyWIECTBY H3JIaraeT €ero, ONUpasCch HA 3HAHUS OCHOBHOM
JUTEPATYypPHI;

— HE JIOMYCKAaeT CYLIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHHUS C MPAKTUUYECKOH MAESITEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTHUPYET Hay4HbIE ITOJIO0KCHHUS;

— JIeJTaeT BBIBOJIBI M 000OIICHNS;

— BJIaICET CUCTEMOM cllelIMaIu3UPOBAHHBIX TOHATHUIA.

«YAOBJICTBOPUTCIILHO»
<Ga4YTCHO»

— 00y4arouuiicss yCBOWJI TOJbKO OCHOBHOM MpPOrpaMMHBINA MaTepua,
MO CYLIECTBY M3JIaraeT €ro, OnMpaschb Ha 3HAHUS TOJIBKO OCHOBHOM
JIUTEPATYypPHI;

— JIONyCKaeT HECYLECTBEHHbIE OIMOKU 1 HETOYHOCTH;

— UCTBITHIBAECT 3aTPYAHECHHS B NPAKTUYECKOM NPUMEHEHWUH 3HAHHM
HarpaBJICHUS;

— cnmabo apryMeHTHPYeT HaydHbIE TIOJ0KEHUS;

— 3aTpyaHsETCS B (JOPMYIMPOBAHUN BBIBOJIOB B 0000IICHUIA;

— YaCTMYHO BJIAJICET CUCTEMOH CIIeIMaIN3UPOBAHHBIX MOHATHUI.

«HCYIOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

— O0ydJaroUuiicss HE YCBOWJI 3HAYUTEIBHOH YacTH MPOTPaMMHOTO
MaTepHuana;

— JIONyCKaeT  CYIIECTBEHHblE  OIMMOKM W HETOYHOCTH  MpHU
paccMOTpeHHH po0IeM B KOHKPETHOM HallpaBJICHHUH;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUUECKOM IPUMEHEHUH 3HAHU;

— HE MOXET apryMEHTHPOBATh HAyYHbIE MOJIOKEHUS;

— He GOPMYJIMPYET BBIBOJIOB M 00OOIICHHUH.

10.3. TunoBble KOHTPOJIbHBIE 33JaHUS WM UHBIE MAaTEpHAIIbI.
Bompocsr (3agaun) amnst 3x3aMmeHa npejcTaBieHbl B Tabmuie 15.

Tabmuua 15 — Bonpocs! (3amaun) 1u1st 5K3aMeHa

Kon
Ne m/mt [lepeuens BompocoB (3ama4) Il 3K3aMeHa HHKaTOpa

1. Omnpenenenne u 3a7a9u MamiHHOTO 00y4yeHus. Tumsl cucrem | [1K-6.3.1,
MAIIMHHOTO 00YYeHUsl, BUIBI O0YUICHUSL. [1K-6.3.2

2. I1K-6.3.1,
JlaHHBIC B MaITMHHOM/TITyOOKOM O0y4YEeHHUH. [1K-6.3.2,

ITK-6.Y.1

3. MeTpHKH OLIEHKH Ka4ecTBa MOJEJIe perpeccuH. [IK-6.3.1,




I1K-6.3.2,

[IK-6.Y.1
4. [IK-6.3.1,
MeTpuKH OIEHKH KadecTBa MOJIeTel KilacCH()UKAIHH. [IK-6.3.2,
[IK-6.Y.1
5. buonornueckuii HelipoH, Kak daeMeHT Mo3ra. OCHOBHBIE 1IK-6.3.1,
33144, PEeIIaeMble HCKYCCTBEHHBIMU HEHPOHHBIMHU CETSIMH. [1K-6.3.2
6. Mogenb HCKyCCTBEHHOTO HEMpOHa. BHbI aKTHBALIMOHHBIX [IK-6.3.1,
¢ynkuuii. OCHOBHBIC KOMIIOHEHTHI M BHIBI HepoHHBIX ceTeil. | [TK-6.3.2
7. Tumnbel 00yueHust HelpoHHBIX ceTelt. Teopema Konmoroposa TK-6.3.1,
' ' [1K-6.3.2
8. [IK-6.3.1,
I'my6okoe oOyuenue, onpenenenue u koHuennus. [myOokas 1K-6.3.2
HEWpOHHAs! CETh, MPUHIUI 00yUSHHS U paOOTHI. K- 6'37' 1’
9. IIpencTaBneHune NaHHbBIX JUJIs1 HEHPOHHBIX CETEH: IK-6.3.1,
CTPYKTYpPUPOBAaHHUE AaHHBIX, TEH30Phl Kak ocHOBHAas cTpykTypa | [1K-6.3.2,
JIAHHBIX TITYOOKOT0 00yUeHUs, reOMeTprUIecKast IIK-6.VY.1
MHTEPIIPETALHS ONEPaIiid C TEH30paMH U TITyOOKOTO
obydeHwus.
10. bazoBerit anroputM 00y4eHUs HEHPOHHBIX CeTEH — AITOPUTM IK-6.3.1,
00paTHOTO pacnpocTpaHeHus omuoOKu/rpagrentHoro cnycka. | 11K-6.3.2
11. . [1K-6.3.1,
[TonHoCBs3HBIE HEWpOHHBIE ceTH. CpaBHEHUE C MOJIEIIBIO K-63.2
JIOTUCTUYECKOU PETPECCHUHU. K- 6.Y. 1’
12. [TpoGyieMbl HCUe3HOBEHMSI M B3PBIBHOT'O POCTA TPaIMEHTOB. IK-6.3.1,
Merton penieHus: METOAbl MHUIIMATU3aLlUd BECOBBIX I1K-6.3.2,
K03 (UITMEHTOB. I1K-6.Y.1
13. [1K-6.3.1,
[Tpob6nembl MiCYEe3HOBEHHMSI ¥ B3PHIBHOTO POCTA TPATUCHTOB. K-6.3.2
Mertox penieHns: HeHachlaeMble QYHKIINHA aKTUBAIIHH. K- 6.Y. 1’
14. [1K-6.3.1,
[Tpo6nembl MiCYE3HOBEHHSI M B3PHIBHOTO POCTA TPATUCHTOB. K-6.3.2
Merton pemeHus: MakeTHass HOpMaIu3anusl. K- 6.Y. 1’
15. CoBpeMeHHbIE METOIbI 00yUeHHsI HeUPOHHBIX ceTeii: maketHoe | [1K-6.3.1,
o0OydeHne, MUHH-TIAaKeTHOE 00YyYeHUE, CTOXaCTUIECKHI I1K-6.3.2,
IpaJIueHTHBIN cnyck. CpaBHEHHE. I1K-6.VY.1
16. . . [1K-6.3.1,
CoBpeMeHHbIE aNTOPUTMbI 00YUeHHU HEHPOHHBIX CETEH: K-6.3.2
MOMEHTHAs OITHMH3AIIHS. K- 6.Y. 1’
17. . . [IK-6.3.1,
CoBpeMeHHbIE aNTOPUTMbI 00yUeHH HEHPOHHBIX CETEH: 1K-6.3.2
YCKOpEeHHBIN rpagueHT Hectepona. MK-6.Y 1
18. . . [IK-6.3.1,
CoBpeMeHHbIE alTOPUTMbI 00yUeHH HEHPOHHBIX CETEH:
anroput™ AdaGrad IK-6.3.2,
' I1K-6.V.1
19. . . [IK-6.3.1,
CoBpeMeHHbIE aNTOPUTMbI 00YUeHH HEHPOHHBIX CETEH:
[IK-6.3.2,
anroput™ RMSProp. MK-6.Y 1
20. . . [IK-6.3.1,
CoBpeMeHHbIEe aNropuUTMbl 00yUeHHs] HEHPOHHBIX CETEH: TK-63.2
anroput™ Adam. K- 6.Y. 1’
21. Perynsipusanyst HeHpoceTeBbIX MOJIENICH: paHHEE [IK-6.3.1,




MpeKpalleHue, JMHaMA4YecKoe n3MeHenue ckopoctu oOyuenust | [1K-6.3.2,
U TIPIMEHEHHEe 00PaTHBIX BBI30BOB JIJIsl BO3ACHCTBHS HA [IK-6.Y.1
MOJIEJIb B X0JI¢ O0yUEHHUSI.

22. IK-6.3.1,
Perynsapusanus HeiipoceTeBbix Moneneit: 11, 12 perymsapuzanus. | [1K-6.3.2,
[IK-6.Y.1
23. . . I1K-6.3.1,
Perynspusanus HelipoceTeBbIX MOJIEIICH: PeryIspU3aLus TK-6.3.2,
UCKIIIoueHneM — dropout. MK-6.Y 1
24, . . IK-6.3.1,
Perynsapusanus HelipoceTeBbIX MOJIENIEH: peryispu3anus TK-6.3.2,
JIONIOJTHEHUEM JTaHHBIX. MK-6.Y 1
25. . IK-6.3.1,
CBepTouHbIe 2-MEpHbIE HEHPOHHBIE CETH: apXHTEKTYPa, TK-6.3.2,
OCHOBHBIE ONEpaly U MPUHIUIBI paO0Thl CBEPTOUHOHN CETH. MK-6.Y 1
26. . IK-6.3.1,
CaepTouHBIE l-MepHLvIe HEMpPOHHBIE CETU: aHAIN3 TK-6.3.2,
II0CJIEIOBATEILHOCTEH JJAHHBIX. K-6.Y 1
27. PexyppeHTHBIE HEPOHHBIE CETH: APXUTEKTYPA U MIPUHIUIIBI [IK-6.3.1,
paboThI, OCHOBHBIE 331241 MAIITMHHOTO/TITyOOKOTO 00yUdeHHS [IK-6.3.2,
aHaJIM3a MOCJIE0BATEIbHOCTEN JaHHBIX. [IK-6.Y.1
28. [1K-6.3.1,
IIpoctsie PHC. I1K-6.3.2,
I1K-6.V.1
29. [1K-6.3.1,
PHC tuna Long Short-Term Memory — LSTM PHC. I1K-6.3.2,
I1K-6.V.1
30. [1K-6.3.1,
PHC tuna Gated Recurrent Units — GRU PHC. I1K-6.3.2,
[IK-6.Y.1
31. VYydlieHHbIe METOIbI HCTIOIb30BaHUA IK-6.3.1,
PEKYPPEHTHBIX HEHPOHHBIX CeTel: peKyppeHTHBIN dropout, I1K-6.3.2,
MIOCJIeIOBATEIEHOE 00BETMHEHUE PEKYPPEHTHBIX HEHPOHHBIX [IK-6.Y.1

cioes, apyHanpasieHHsie PHC.
32. IK-6.3.1,
ApPXUTEKTypa aBTOKOIUPOBIIUKA ¥ MIPUHIIUITEI pabOTEHI, TK-6.3.2,
oOyudenue. CKUMAOIIME U aBTOKOAUPOBILHKH. MK-6.Y 1
33. IK-6.3.1,
[ymomnonassitoLie aBTOKOAUPOBILHKH. [IK-6.3.2,
[IK-6.Y.1
34. IK-6.3.1,
CBepTrouHble aBTOKOIUPOBLIUKH. [IK-6.3.2,
[IK-6.Y.1
35. I1K-6.3.1,
PexyppeHTHBIE aBTOKOAUPOBIIUKH. I1K-6.3.2,
I1K-6.V.1
36. [Ipenobydenne u TOYHASI HACTPOIKA HEHPOHHOM CETH. IK-6.3.1,
OrpanudeHHbIe MaIUHBI bosblMaHa, pego0ydyeHne ¢ I1K-6.3.2,
MIPUMEHEHUEM OTPAHMYEHHBIX MallINH bospliMaHa. I1K-6.VY.1
37. [IpenoOyveHne U TOYHAS HACTPONKA HEHPOHHOU CeTH 1K-6.3.1,
) I1K-6.3.2,

[IpenoOydeHne ¢ UCTIOTH30BAHUEM ABTOKOUPOBITUKOR.

IT1K-6.VY.1




38. HeiipocereBas 06paboTka TekcTOBBIX qaHHbIX (Natural [IK-6.3.1,
language processing — NLP). Paznuunsie Buas! npeacrasienus | [1K-6.3.2,
Y MOArOTOBKH TEKCTOBBIX JAHHBIX JJis pemeHus 3a1a4 NLP. T1IK-6.VY.1

39. I1K-6.3.1,
PaznuuHnble BUBI IPEACTABICHUS U MOTOTOBKH TEKCTOBBIX K-6.3.2
naHHbIX 115 pemieHus 3agad NLP: TextVectorization. ’

[IK-6.Y.1

40. Paznu4nble BUIBI NPEACTaBICHUS U IOATOTOBKH TEKCTOBBIX [IK-6.3.1,
JaHHBIX 17151 perienus 3agay NLP: yHurpaMmmebl, OurpamMmmet, [IK-6.3.2,
ourpammel ¢ TF-IDF kommpoBanuem. [IK-6.Y.1

41. I1K-6.3.1,
Paznuunble BUIBI IPEACTABICHUS U TOJTOTOBKHU TEKCTOBBIX

. [IK-6.3.2
JaHHBIX 171 pemeHus 3agad NLP: Bexkropusauus, Embedding. K-6.Y 1’

42. Paznu4Hble BUIBI NPEACTaBICHUS U TIOATOTOBKH TEKCTOBBIX [IK-6.3.1,
JaHHBIX 17151 perienus 3agay NLP: npensapurensHo [IK-6.3.2,
00y4eHHbIE BEKTOPHBIE MPEJCTABICHUS TEKCTOBBIX JaHHBIX [IK-6.Y.1
Word2vec u GloVe.

43. Python nns 3amad uHTENIEKTYa IbHOTO aHATN3a B 00pabOTKH [IK-6.B.1
JAHHBIX Ha OCHOBE METOAOJIOTMH MALTUHHOTO O0yUYEHHUSI.

44. OcCHOBHBIE TTAKETHI Pa3pabOTKH cucTeM MamuHHOTO 00ydenus. | [TK-6.B.1

45. Cpena pa3paborku Anaconda, mactpymenTsl Spider u Jupyter | I[1K-6.B.1
Notebook.

46. Pemienne 3agaun perpecCHOHHOTO aHAIN3a [IK-6.VY.1,
MOCJIeI0BAaTEIbHOCTEN TaHHBIX MONMHOCBI3HBIMU HelpoHHbMU | [TK-6.Y.2,
CEeTSIMU cpejicTBaMu si3bika Python u makeToB IIK-6.B.1
MalIMHHOTO/TTTy00KOT0 00Y4eHHsI.

47. Pemenue 3amaun kinaccupruKaruoOHHOTO aHAINA32 [IK-6.Y.1,
MOCJIeI0BAaTEILHOCTEN TAaHHBIX MONMHOCBI3HBIMU HelpoHHbIMU | [TK-6.Y.2,
CeTsIMU cpejicTBaMu si3bika Python u makeToB IIK-6.B.1
MaIIMHHOTO/TTTy00KOT0 00Y4eHHSI.

48. Pemienne 3agaun perpecCHOHHOTO aHAIN3a [IK-6.Y.1,
MOCJIeI0BAaTEIbHOCTEN TAHHBIX 1-MEpHBIMU CBEPTOUYHBIMU [IK-6.Y.2,
HEHPOHHBIMU CETSIMH Cpe/icTBaMu sizbika Python u maketoB IIK-6.B.1
MAIIMHHOTO/TITYOOKOTO 00yUeHHSL.

49. Pemenue 3amaun kinaccupuKaruoOHHOTO aHAIN32 [IK-6.VY.1,
MOCIIEA0BATEIbHOCTEH TaHHBIX 1-MEpHBIMU CBEPTOYHBIMU [IK-6.Y .2,
HEMPOHHBIMU CETSAMU CpPEICTBaMU si3bika Python u makeToB [IK-6.B.1
MAIIMHHOTO/TITY0OKOTO 00yUeHHSL.

50. Pemenue 3agaun perpecCHOHHOTO aHATU3a IIK-6.Y.1,
MOCIIEA0BATEIbHOCTEN JaHHBIX pEKyppeHTHbIMHU HelipoHHbIMU | [TK-6.Y .2,
CeTSMH CpeAcTBaMH s3b1ka Python n makeroB [IK-6.B.1
MAIIMHHOTO/TITY0OKOTO 00yUeHHUSL.

51. Pemenue 3a1aun kaccu(pUKAMOHHOTO aHAINA3A TIK-6.V.1,
MOCIIEA0BATEIbHOCTEN JaHHBIX pEKyppeHTHbIMHU HelipoHHbiMU | [TK-6.Y .2,
CeTSMH CpeAcTBaMH s3bika Python n makeroB [IK-6.B.1
MAIIMHHOTO/TITY0OKOTO 00yUeHHSL.

52. Pemienust 3a1a4 KOMIBIOTEPHOTO 3PEHUS 2-MEPHBIMU [IK-6.Y.1,
CBEPTOYHBIMU CETSIMH CpeJICTBaMU si3bika Python u maketoB [IK-6.Y.2,
MaIIMHHOTO/TTTy00KOT0 00Y4eHHSI. I1K-6.B.1

53. Pemiennst 3a1a4 KOMIBIOTEPHOTO 3PEHUSI HEUPOHHOM CEThIO C [IK-6.Y.1,
npenoOydeHrneM C Ha OCHOBE aBTOKOIUPOBIIMKA HITH [IK-6.Y.2,
OTrpaHMYeHHOM MamnHbI bonbiMaHa. I1K-6.B.1

54. Pemienust 3a1a4 KOMIBIOTEPHOTO 3pEHMSI IPEIBAPUTENHHO I1K-6.Y.1,




00y4eHHOM CBEpPTOYHOW HEUPOHHON CETHIO U €€ J0O0yJdeHNe. I1K-6.Y.2,

[TIK-6.B.1
55. Pemenus 3agaun ananu3a TEKCTOBBIX JaHHBIX peKyppeHTHbiMu | [TK-6.Y.1,
HEHPOHHBIMU CETSAMU CpeICTBaMU si3bika Python u makeToB [IK-6.Y .2,
MAIIMHHOTO/TITY0OKOTO 00yUeHHSL. [IK-6.B.1
56. Pemrenns 3aga4un aHanmm3a TEKCTOBBIX JAHHBIX HEMPOHHBIMHU [IK-6.V.1,
CETSIMU THIIA OJTHOMEPHBIE CBEPTOUYHBIE CETU CPEACTBAMH IK-6.V .2,
si3pka Python 1 makeToB MammHHOTO/TITy0OKOTO 00YYeHUSL. [IK-6.B.1
57. Pemenust 3amaum aHanmM3a TEKCTOBBIX JaHHBIX HeWpoHHbMH | [TK-6.Y.1,

cetaMu ¢ mnpenoOyuenmemM Ha ocHoBe mpumeHenus | [1K-6.Y.2,
aBTOKOAMPOBIMKOB, OTpaHWYeHHOW MammHbl bomeiMana, | [TK-6.B.1
npenoOydeHHBIX BEKTOPHBIX mpencrasineHuii cioB  GloVe,
Word2vec  cpeactBamm  sizbika  Python w makeTtoB
MAITUHHOTO/TITY0OKOTO 00yUYeHHSI.

Bomnpocsr (3agaun) s 3auera / audd. 3auera npencrainensl B Tadbaume 16.
Tabmmmua 16 — Bonpocs! (3agaun) s 3auera / qudd. 3agera

Kon

Ne n/m ITepeuens Bonpocos (3axau) ais 3aueta / Aud¢. 3aueta
P P (sana) 1 pd WHAMKATOpa

Y4eOHBIM IJIAHOM HE NMPEAYCMOTPEHO

Ilepeyenp TeM A KypcOBOrO NPOEKTHPOBAHMSA/BBIMOIHEHUS] KypcOBOH paboOThI
npeacTaBieHbl B Tabmume 17.
Tabauua 17 — IlepeueHsb TeM Ui KypCOBOTO MPOSKTHUPOBAHUS/BBIIOJHEHUSI KYPCOBOM paboThI

No 11/ ITpumepHBIii nepedeHs TeM sl KypCOBOIO IPOEKTUPOBAHUS/BBITIOIHEHHS
B KypcoBoil paboTbl

1 PazpaboraTts npuinoxeHne Ha OCHOBE MOJIeNIM THOPUTHON HEHpoceTeBOn
MOJIeJIU: TI0CJIE0BATEIbHOCTHOE COEIUHEHNE OJHOMEPHBIX CBEPTOUHBIX U
pekyppeHTHbIX LSTM HelpoceTeBbIX CI0€B C MOTHOCBSI3HBIM
KJIaccu(uKaTOpOM, KOTOPOE ONPEAEIsIeT TEXHHYECKOE COCTOSHIE MAJIOTO
KOCMHYECKOI'0 anmnapaTta Ha OCHOBE JaHHBIX €ro TeJIeMETPUIECKOM
UH(OpMAIUH.

2 Pazpabortats nmpuoxkeHne Ha OCHOBE MOJICIIH THOPUIHON HEHpoceTeBOn
MOJIEJIH: TTOCJIEIOBATEIbHOCTHOE COEIMHEHNE OJHOMEPHBIX CBEPTOUHBIX U
pexypperTHbIx GRU HEHpOCETEBBIX CI0EB C MOTHOCBSI3HBIM
KJIaccu(uUKaTOPOM, KOTOPOE ONPEAeIsIeT TEXHHYECKOE COCTOSHIE MaJIOTO
KOCMHYECKOI'0 anmnapaTta Ha OCHOBE JaHHBIX €ro TeJIeMETPUIECKOM
UH(OPMAIUH.

3 Pazpaborats nmpuoxkeHne Ha OCHOBE MOJICIIH THOPUIHON HEHpoceTeBOn
MOJIIN: TIOCIIEA0BATEILHOCTHOE COCJTMHEHNUE OJHOMEPHBIX CBEPTOUHBIX H
PEeKyppeHTHBIX AByHampaBieHHbIX (Bidirectional layer) HefipoceTeBbIx
CJIOEB C TIOJTHOCBSI3HBIM KJIACCU(PHUKATOPOM, KOTOPOE OTIPEIENIsIeT
TEXHUYECKOE COCTOSIHUE MaJOro KOCMUYECKOTO amrapara Ha OCHOBE JaHHBIX
€ro TeIeMETPUIECKON HHPOPMALIUH.

4 Pazpabotats npuoxxeHrne Ha OCHOBE MOJICIIN aHCaMOJIsl HeHPOHHBIX ceTei
TUMa O3TTUHT HA OCHOBE CBEPTOYHON HEHPOCETEBOW MOJIEIH C
MOJTHOCBSI3HBIM KJIACCU(PHUKATOPOM, KOTOPOE OTpeNeIsieT TEXHIIECKOe
COCTOSIHME MaJIOTO KOCMHUYECKOT0 allapara Ha OCHOBE JaHHBIX €ro
TeJeMEeTpUUECKO HH(pOpMAIHH.

5 Pazpabotath npunoxeHne Ha OCHOBE MOJIEJIN aHCAaMOJIsl HEHPOHHBIX ceTei
THTa O3TTUHT HAa OCHOBE HelpoceTeBoi pekypperTHoit GRU monenu c
HOJHOCBSI3HBIM KJI1aCCU(PHUKATOPOM, KOTOPOE ONpeiesieT TEXHUIECKOe




COCTOSIHME MAJIOTO0 KOCMHYECKOI0O armapaTa Ha OCHOBE JaHHBIX €TI0
TEJIEMETPUIECKON HH(POPMAITHH.

Pazpabotats npunoxxeHne Ha OCHOBE MOJICIIN aHCaMOJIsl HeHPOHHBIX ceTei
TUMa O3TTUHT Ha OCHOBE pekyppeHTHoit LSTM HeiipoceTeBol Moaenn ¢
MOJTHOCBSI3HBIM KJIACCU(PHUKATOPOM, KOTOPOE OTIPENIENIICT TEXHUIECKOEe
COCTOSTHME MaJIOTO KOCMHUYECKOT0 arnapara Ha OCHOBE JaHHBIX €ro
TEJIEMETPUIECKON HH(POPMAITHH.

Pazpabotats npunoxxeHne Ha OCHOBE MOJICIIN aHCaMOJIsl HeHPOHHBIX ceTei
TUMa O3TTUHT Ha OCHOBE PEKYppPEHTHOM JByHarpasieHHoi (Bidirectional
layer) HeiipoceTeBOil MOIEH C MOIHOCBSA3HBIM KIACCU(PUKATOPOM, KOTOPOE
onpezAessieT TEXHUIECKOe COCTOSIHIE MAJIoro KOCMUYECKOr 0 anmnapara Ha
OCHOBE JIAHHBIX €T0 TeJIEMETPHUYECKON HH()OpMAIIHH.

Pazpaborats npunoxxeHrne Ha OCHOBE MOJICIIN aHCaMOJIsl HeHPOHHBIX ceTei
TUMa OYCTHHT Ha OCHOBE CBEPTOYHON HEHPOCETEBON MOJIEIH C
HOJHOCBSI3HBIM KJI1aCCU(PHUKATOPOM, KOTOPOE ONpeesIeT TEXHUIECKOe
COCTOSIHME MaJIOTO KOCMHUYECKOT0 allllapaTta Ha OCHOBE JaHHBIX €ro
TeJeMEeTPUYECKON HH(POpMAIHH.

Pazpabotath npunoxeHne Ha OCHOBE MOJIENIN aHCAaMOJIsl HEHPOHHBIX ceTei
Thmna OyCTHHT Ha OCHOBE HelpoceTeBol pekyppenTHoit GRU mozenu ¢
HOJHOCBSI3HBIM KJIaCCU(PHUKATOPOM, KOTOPOE ONpeeseT TEXHUIECKOe
COCTOSIHUE MaJIOro KOCMHUYECKOT0 anmapara Ha OCHOBE JJaHHBIX €T0
TeJIeMEeTPUUECKON HH(OpMAIHH.

10

Pazpabotath npunoxeHne Ha OCHOBE MOJIENIN aHCaMOJIsl HEHPOHHBIX ceTei
Tumna OycTHHT Ha ocHOBe pekyppeHTHOH LSTM HeiipoceTeBoi Moaenu c
HOJHOCBSI3HBIM KJI1aCCU(PHUKATOPOM, KOTOPOE ONpeesIeT TEXHUIECKOe
COCTOSIHUE MaJOro KOCMHUYECKOT0o anmapara Ha OCHOBE JJaHHBIX €T0
TeJIeMETPUUECKON HH(POpMAIHH.

11

PazpaboTath npunoxeHre Ha OCHOBE MOJICTIH aHCAMOJIsI HEWPOHHBIX ceTeil
THTa OYCTHHT Ha OCHOBE PEKYPpPEHTHOH JByHanpasineHHol (Bidirectional
layer) He#poceTeBON MOJENU C MOJHOCBSI3HBIM KJIaCCH()UKATOPOM, KOTOPOE
OIpeessieT TEXHUYECKOe COCTOSHIE MaJOro KOCMUYECKOro armnapara Ha
OCHOBE JITAaHHBIX €r0 TeJIEMETPUIECKON MHPOPMAIIHH.

12

Pazpabortats npuoxkeHne Ha OCHOBE MOJICIIH THOPUIHON HEHpoceTeBOn
MOJIEJI: TOCJIEIOBATEIbHOCTHOE COEIMHEHNE OJHOMEPHBIX CBEPTOUHBIX U
pexypperTHbIx LSTM HefpoceTeBhIX CII0EB C MOTHOCBSI3HBIM
KJIaccu(puKaTOpOM, KOTOPOE ONPEAETISeT CETEBbIE aTaKH HAa OCHOBE JIaHHBIX
ceTeBoro Tpaduka.

13

PazpaboraTts npuinoxeHne Ha OCHOBE MOJICNIM THOPUTHON HEHpoceTeBOn
MOJIeJIU: TIOCJIE0BATEIbHOCTHOE COEIUHEHUE OJHOMEPHBIX CBEPTOUHBIX U
pexyppenTHbix GRU HelipoceTeBhIX CIOEB € MOJIHOCBI3HBIM
KJaccu(puKaTOpOM, KOTOPOE ONpEeAEseT CETeBbIE aTAKK HA OCHOBE JIaHHbBIX
CeTeBOro Tpaduka.

14

PazpaboraTts npuinoxeHne Ha OCHOBE MOJIeNIM THOPUTHON HEHpoceTeBOn
MOJIEJIU: TIOCJIEI0BATEIbHOCTHOE COCTUHEHNE OJHOMEPHBIX CBEPTOUHBIX U
PEKyppEeHTHBIX JABYyHampaBieHHbIX (Bidirectional layer) HeiipoceTeBbIx
CJIOEB C IIOJHOCBSI3HBIM KJIACCU(PHUKATOPOM, KOTOPOE OTIPEIEIISET CETEBbIE
aTaKM Ha OCHOBE JIAHHBIX CETEBOT0 TpaduKa.

15

P3.3pa6OTaTB IMPUIJIOKCHUEC Ha OCHOBC MOJCJIN aHcamOJIs HEﬁPOHHLIX ceTei
THIA O3TTUHT HA OCHOBE CBCpTO‘-IHOﬁ HeﬁpOCGTeBOﬁ MOACIIH C
IOJTHOCBA3HBIM KJ'IaCCI/I(l)I/IKaTopOM, KOTOPOC ONPEACIIACT CECTCBBIC ATAKN HA
OCHOBC JaHHBIX CCTCBOI'O Tpaq)m(a.

16

P33pa6OTaTB IMPUJIOKCHUEC Ha OCHOBC MOJCIN aHcaMmOJIs HCﬁpOHHLIX ceTei




THTa O3TTUHT HAa OCHOBE HelipoceTeBot pexkyppertHoit GRU monenu ¢
TIOJTHOCBSI3HBIM KJIACCU(UKATOPOM, KOTOPOE OTIPEACIIAET CETEBbIC aTaKH Ha
OCHOBE JIAaHHBIX CETCBOrO TpaduKa.

17

Pa3zpaborats npuiioxeHne Ha OCHOBE MOJICIIA aHCaMOJIsl HSHPOHHBIX CETEH
TUMa O3TTUHT Ha OCHOBE peKkyppentHoit LSTM HeiipoceTeBol Moaenn ¢
TIOJTHOCBSI3HBIM KJIACCU(PHUKATOPOM, KOTOPOE OTIPENIeNIsIeT CETEBbIC aTakh Ha
OCHOBE JIAHHBIX CETEBOTO TpaduKa.

18

Pazpabotats npunoxxeHne Ha OCHOBE MOJICIIN aHCaMOJIsl HeHPOHHBIX ceTei
TUMa O3TTUHT Ha OCHOBE PEKYppPEHTHOM JByHarpasieHHoi (Bidirectional
layer) HeiipoceTeBOil MOIEH C MOIHOCBSA3HBIM KIACCU(PUKATOPOM, KOTOPOE
OTIPEJIEIISET CETEBBIC aTAaKW HA OCHOBE JAHHBIX CETEBOTO TpaduKa.

19

Pazpabotats npunoxxeHne Ha OCHOBE MOJICIIN aHCaMOJIsl HeHPOHHBIX ceTei
TUMa OYCTHHT Ha OCHOBE CBEPTOYHON HEHPOCETEBON MOJEIH C
TIOJTHOCBSI3HBIM KJIACCU(PHUKATOPOM, KOTOPOE OTIPENeNIsIeT CETEBbIC aTaki Ha
OCHOBE JIaHHBIX CETEBOr0 TpaduKa.

20

Pazpabortats npunoxxeHrne Ha OCHOBE MOJICIIN aHCaMOJIsl HeHPOHHBIX ceTei
THTa OYCTHHT Ha OCHOBE HelipoceTeBol pekyppenTHoir GRU mozaenu ¢
HOJHOCBSI3HBIM KJIaCCU(PHUKATOPOM, KOTOPOE ONpeIeNsIeT CETEeBbIe aTaku Ha
OCHOBE JIaHHBIX CETEBOr0 Tpaduka.

21

Pazpabotath npunoxeHne Ha OCHOBE MOJIENIN aHCaMOJIsl HEHPOHHBIX ceTei
Tumna OycTHHT Ha ocHOBe pekyppeHTHOH LSTM HeiipoceTeBoi Moaenu c
HOJHOCBSI3HBIM KJIaCCU(PHUKATOPOM, KOTOPOE ONpeieNsIeT CETEeBbIe aTaku Ha
OCHOBE JIaHHBIX CETEBOr0 TpaduKa.

22

PazpaboTath npunoxeHre Ha OCHOBE MOJICTIH aHCAMOJIsI HEWPOHHBIX ceTel
THTa OYCTHHT Ha OCHOBE PEKYPpPEHTHOH JByHanpasieHHol (Bidirectional
layer) He#poceTeBON MOJENU C MOJHOCBSI3HBIM KJIaCCH()UKATOPOM, KOTOPOE
OIIpeIeTIsIeT CETEeBbIe aTaKU HAa OCHOBE JaHHBIX CETEBOTO TpagHKa.

23

Pazpabortats nmpuoxkeHne Ha OCHOBE MOJICIIH THOPUIHOW HEHpoceTeBOn
MOJIEJI: TTOCJIEIOBATEIbHOCTHOE COEIMHEHNE OJHOMEPHBIX CBEPTOUHBIX U
pexypperTHbIx LSTM HefpoceTeBhIX CII0EB C MOTHOCBSI3HBIM
KJIaccu(puKaTOpoM, KOTOPOE OTpeIeIsIeT AUArH03 MalleHTa Ha OCHOBE €ro
OMOMETUIIMHCKUX JTAHHBIX.

24

Pazpabortats npunoxkeHne Ha OCHOBE MOJICIIH THOPUIHON HelipoceTeBOn
MOJIEJI: TTOCJIEIOBATEIbHOCTHOE COEIMHEHNE OJHOMEPHBIX CBEPTOUHBIX U
pexypperTHsIx GRU HEHpOCETEBBIX CIOEB C MOTHOCBSI3HBIM
KJIaccu(uKaToOpoM, KOTOPOE OTpeIeIsIeT AUAarH03 MalMeHTa Ha OCHOBE €ro
OMOMETUIIMHCKUX JTAHHBIX.

25

Pazpabortats npuoxkeHne Ha OCHOBE MOJICIIH THOPUIHON HelipoceTeBOn
MOJIEIN: TIOCIIEA0BATEILHOCTHOE COCJTMHEHNE OJHOMEPHBIX CBEPTOUHBIX H
PEKyppEHTHBIX JABYyHanpaBieHHbIX (Bidirectional layer) HeiipoceTeBbIx
CJIOEB C TIOJTHOCBSI3HBIM KJIACCU(PUKATOPOM, KOTOPOE OINIpEeIIseT TUarHo3
HalMEeHTa HAa OCHOBE €ro OMOMEINIIMHCKUX JAHHBIX.

26

P3.3pa6OTaTB IMMPUIJIOKCHUEC Ha OCHOBC MOJCIN aHcamOJIs HeﬁPOHHLIX ceTei
THIA O3TTUHT HAa OCHOBE CBCpTO‘-IHOﬁ HeﬁpOCGTeBOﬁ MOACIIH C
IMOJTHOCBA3HBIM KJ'IaCCI/I(l)I/IKaTOPOM, KOTOPOC ONpeACIACT AUArHo3 MalucHTa
Ha OCHOBC €TI0 6I/IOMGIII/ILII/IHCKI/IX JaHHBIX.

27

Pazpabotath npunoxeHne Ha OCHOBE MOJIENIN aHCaMOJIsl HEHPOHHBIX ceTei
THMa O3TTUHT HAa OCHOBE HelpoceTeBoi pekypperTHoit GRU monenu c
HOJHOCBSI3HBIM KJI1aCCU(PHUKATOPOM, KOTOPOE ONpeesieT AUarHo3 naueHra
Ha OCHOBE €ro OMOMEIUIMHCKUX JAHHBIX.

28

Pazpabotath npunoxeHne Ha OCHOBE MOJIENIN aHCaMOJIsl HEHPOHHBIX ceTei
THMa O3TTUHT Ha OCHOBE pekyppeHTHoi LSTM HelpoceTeBoil Moienn ¢




MOJTHOCBSI3HBIM KJIACCU(UKATOPOM, KOTOPOE OTPEACIIACT TUArHO3 MaIlUCHTA
Ha OCHOBE €ro OMOMEIUIIMHCKHUX JAHHBIX.

29

Pazpabotats npunoxxeHne Ha OCHOBE MOJICIIN aHCaMOJIsl HeHPOHHBIX ceTei
TUMa O3TTUHT Ha OCHOBE PEKYpPEHTHOH JByHarpasieHHo# (Bidirectional
layer) HeiipoceTeBoOil MOIENH C MOIHOCBSA3HBIM KIACCU(PUKATOPOM, KOTOPOE
OTIpPEJIeNISIET TMArHO3 MAIMEeHTa HA OCHOBE €r0 OMOMEIUIIMHCKHX JTAaHHBIX.

30

Pa3zpaborats npuiioxeHne Ha OCHOBE MOJICIIA aHCaMOJIsl HEHPOHHBIX CETEH
TUMa OYCTHHT Ha OCHOBE CBEPTOYHON HEHPOCETEBON MOEIH C
MIOJTHOCBSI3HBIM KJIACCU(PHUKATOPOM, KOTOPOE OTPEIEISIeT IUarHo3 MalueHTa
Ha OCHOBE €ro OMOMEIUIIMHCKUX JAHHBIX.

31

Pa3zpaborats npuiioxeHne Ha OCHOBE MOJICIIA aHCAaMOJIsl HEHPOHHBIX CETEH
Tha OYCTHHT Ha OCHOBE HelipoceTeBol pekyppentHoit GRU mozenu ¢
TOJTHOCBSI3HBIM KJIACCU(UKATOPOM, KOTOPOE OTPEACIACT IUArHO3 MaIlUeHTa
Ha OCHOBE €r0 OMOMETUITMHCKIX JAHHBIX.

32

Pazpabotats npunoxxeHrne Ha OCHOBE MOJICIIN aHCaMOJIsl HeHPOHHBIX ceTei
Tuna OyCTHHT Ha ocHOBE pekyppeHTHoi LSTM HelipoceTeBoit Monenu ¢
MOJTHOCBSI3HBIM KJIACCU(PHUKATOPOM, KOTOPOE OTPENeNsIeT IUarHo3 maueHTa
Ha OCHOBE €ro OMOMEIUIIMHCKUX JAHHBIX.

33

Pazpabotats npunoxxeHne Ha OCHOBE MOJICIIN aHCaMOJIsl HeHPOHHBIX ceTei
THTa OYCTHHT Ha OCHOBE PEKYPpPEHTHOH JByHanpasineHHol (Bidirectional
layer) HelipoceTeBOil MOZIeNH C MOJHOCBSA3HBIM KIacCU(PUKATOPOM, KOTOPOE
OIpeJieJIeT IMarHo3 NalyeHTa Ha OCHOBE €ro OMOMEIMIIMHCKUX JTAaHHBIX.

34

P3.3pa6OTaTB IMPUIJIOKCHUEC Ha OCHOBC MOJCIN HeﬁpOHHBIX ceTel Tuma
ABTOKOAMWPOBIINK, KOTOPOC ONPCACTACT aHOMAJIBHOC COCTOSAHUEC 30POBb
nannycHTa Ha OCHOBC €T0 6I/IOMG,Z[I/ILII/IHCKI/IX JaHHBIX.

35

Pa3zpaborats npuiioxeHne Ha OCHOBE MOJIC]IM HEHPOHHBIX CETeH THIa
aBTOKOJUPOBIIUK, KOTOPOE ONPEACIISIET aHOMAJIbHOE COCTOSIHUE 3J0POBbS
MaIMeHTa HA OCHOBE €T0 OMOMEIUITMHCKHX JaHHBIX.

36

Pa3zpaborats npuiioxeHne Ha OCHOBE MOJIC]IM HEHPOHHBIX CETeH THIa
ABTOKOAUPOBIIHUK, KOTOPOE ONPEACIICT AHOMAIbHOE TEXHUYECKOE
COCTOSIHHE MAJIOr0 KOCMHYECKOI0 anmnapara Ha OCHOBE JAHHBIX €TO
TEJICMETPUICCKON HH(POPMAIIHH.

37

Pa3zpaboraTts npuiioxeHne Ha OCHOBE MOJICIIM HEHPOHHBIX CETeH THIa
ABTOKOJUPOBIIUK, KOTOPOE OMPEACIISIET CETEBbIC ATAKW HA OCHOBE JTAHHBIX
ceTeBoro Tpaduka.

BOHpOCLI AL TIPOBECACHUSA HpOMe)ICYTO‘IHOﬁ arreéCraiuyi B BHJAC TCECTUPOBAHUA

MpeACTaBICHBI B Ta0mie 18.

. Kon
Ne /m IIpuMepHBIii TepedeHs BONPOCOB JI TECTOB
WHAMKATOpa
1. | Uactpykuus: [IpounTaiite Bompoc, BeiOepuTe oauH npaBuwibHbil otBeT | [1IK-6.Y.1,
¥ 3aIUIIATE apTYMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETA [IK-6.Y.2
Bompoc: Kakoii u3 npuBeeHHBIX TUIIOB MOJENIEH MAIIMHHOTO 00y4YeHUs
MOJKET PELIUTh 3a/1a4y IPYNIHUPOBKH 3aKa3UUKOB B CIIy4ae HATHYUS
JAHHBIX C KATETOPUAIIbHBIMU 3TAJIOHHBIMU METKaMH?:
1. Mogenp KnacTepu3aiium
2. Mogens onpeneneHuss aHOMaTUui
3. Mopenb knaccupukanuu
4. Mopens perpeccuu
2. | Muctpyknus: [lpounTaiite Bompoc, BRIOEPUTE MPAaBUIIbHBIC BAPHAHTHI IK-6.3.1,
OTBETA M 3aIIMIIUTE apryMEHThI, 000CHOBBIBAIONTUE BEIOOP OTBETOB I1K-6.3.2,




Bompoc: Kakue u3 ciaenytomux METoA0B ABISIOTCS METOJAMHU [IK-6.Y.1,
perynspu3anuy riry0OKIX HEMPOHHBIX CeTen?: [IK-6.Y.2
1. Meron 11/12
2. Merton ucknrouenus — dropout
3. Meron Adam
4. Merox 1ONOTHEHUSI JAHHBIX (AyrMEHTAIIHA)

3. | Uuctpykuus: [lpounTaiiTe 3aaHue yCTaHOBUTE COOTBETCTBHE. [IK-6.3.2,
Bomnpoc: YcraHoBHTE COOTBETCTBHE MEXK/ITY TUIIAMHU CJIOEB TTyOOKHX [IK-6.V.1,
HEHPOHHBIX CeTeH M MX 0003HAYEHHEM B IPOTPAMMHON MOJEIH B [IK-6.B.1

nakerax Keras/Tensorflow sizpika Python:

A IToaHOCBS3HBIN 1 Conv2D
clon

B | PexyppeHTHBII 2 Dense
cion Tuna Long
Short-Term
Memory

C | IlpocToii 3 ConvlD
PEKYppEHTHBIN
cIou

D | OngaOMepHBII 4 LSTM
CBEpPTOYHBIN CIION

E | ABymepHbiit 5 SimpleRNN
CBEpPTOYHBIHN CIOU
4. | UncTpykuus: [IpounTaiiTe 3ajaHue U 3allUIINTE COOTBETCTBYIONIYIO I1K-6.3.1,
IOCJIEI0BATEILHOCTh HOMEPOB OTBETOB CJIEBA HAIPaBo. I1K-6.3.2,

Bonpoc: 3anummre Bujabl MeTOAa TIPajMCHTHOrO cCrycka 00y4eHus | [TK-6.V.1,
Mozeneld TIyOOKMX HEMPOHHBIX CE€Ted B MOPAIKE YBEIMYEHHUS | [[K-6.Y.2
pa3MEpHOCTH MaKeTa, Ha KOTOPOM BBIUHCISAETCA (YHKLHUS OLIMOKM 3a
OJIHY DIIOXY:

1. MuHu-nakeTHsIi

2. CroxacTtuueckuit

3. IlaxerHsIit

5. | CKoaBbKO HEHPOHOB B BBIXOJHOM CJIO€ TIyOOKOW HelipoHHOH cetn Bam [IK-6.3.1,

MOHAI00UTCSI, €CII HY>KHO Paclio3HaTh Ha TaOJIMUYKaX OJHOPA3psIHBIC [1K-6.3.2,
LEJNbIe IECATUUHbIE HOMEpPa JOMOB (IIPEAIOJIaraeTcs, 4YTO HyJIE€BbIX [IK-6.Y.1,
HOMEPOB JIOMOB HE UCTIONIB3YETCs ), KAKYI0 (PYHKIIUIO aKTHBALIUH BB [IK-6.Y .2,
JIOJKHBI MCTIOJIB30BATh B BEIXOJAHOM CJIO€, KaKas pa3MEepHOCThb [IK-6.B.1

CBEPTOYHON HEHPOHHOU CETH JIOJKHA OBITH?

Cucrema OLEeHUBaHUS TECTOBBIX 3aJaHUM:
1 tum) 3aganue KOMOMHUPOBAHHOTO THIIA C BELIOOPOM OJTHOTO BEPHOTO OTBETA U3 YETHIPEX
MIPEUIOKEHHBIX M 000CHOBaHMEM BBIOOpA CUMTACTCS BEPHBIM, €CIH MPABWIBHO yKa3zaHa Iudpa




M TPUBEACHBI KOHKPETHBbIC apryMEHThI, HCIOJb3yeMble Tpu BbIOOpe otTBera. [lomHoe
COBTIAJICHUE C BEPHBIM OTBETOM OIlCHMBAETCs | OayijioM, HEBEPHBIN OTBET MITU €r0 OTCYTCTBHUE —
0 6amoB.

2 tun) 3ajaHne KOMOMHUPOBAHHOTO THUIMA C BRIOOPOM HECKOJBKHX BapHUaHTOB OTBETA U3
MIPEUIOKEHHBIX M Pa3BepHYTHIM OOOCHOBAaHHEM BBIOOpA CUMTAETCS BEPHBIM, €CIIU MPABHIBHO
yKa3zaHbl UQPPHl U MPUBEICHB KOHKPETHBIE apTyMEHTHI, UCTIOIb3yEeMbIe TIPH BBIOOPE OTBETOB.
[TonHoe coBnazeHue ¢ BEpPHBIM OTBETOM OLICHUBAeTcs | 06ayuiom, eciy AOMyLIeHbl OIIHMOKH WIN
OTBET OTCYTCTBYET — () GayuioB.

3 tumn) 3agaHue 3aKpbITOrO THUIIA HA YCTAHOBJIEHUE COOTBETCTBUS CUUTAETCS BEPHBIM, €CIIN
YCTaHOBIICHBI BCE COOTBETCTBUS (TIO3UIMM W3 OJHOTO CTOJOIA BEPHO COIMOCTaBJICHBI C
MO3UIUSAMU Apyroro cronbdna). [loaHoe coBmageHne CBEpHBIM OTBETOM OlLleHHBAeTCs 1 Oamiom,
HEBEPHBIN OTBET WM ero orcyrcTeue —0 6amios

4 Tun) 3agaHue 3aKpHITOrO THUIA HA YCTAHOBIIEHHE IOCJIEIOBATEIBHOCTH CUMTAETCS BEPHBIM,
€clli MpPaBWIbHO YyKa3aHa Bcs MocienoBareiabHOCTh nudp. IlonHoe coBmageHue ¢ BEpPHBIM
OTBETOM OLieHHBaeTcs 1 OanioM, eciy AOMyIIEeHbl OIMOKH WIN OTBET OTCYTCTBYET — () 6auioB.

5 Tum) 3ajaHre OTKPBITOTO THIA C PA3BEPHYTHIM OTBETOM CUHMTAETCSl BEPHBIM, €CJIH OTBET
COBNAJAET C OTAJOHHBIM N0 COJepKaHuI0 M mosHoTe. [IpaBUibHBIM OTBET 3a 3agaHue
OlleHMBaeTCs B 3 Oaljia, eciiu JAOMyIeHa 0JHa OMMOKa \HETOYHOCTh \ OTBET NMPaBUIILHBIN, HO HE
MoJIHBIN - 1 Ga, ecnu gomymieHo Oonee 1 ommOKK \ OTBET HEMPaBUWIBHBIN \ OTBET OTCYTCTBYET
— 0 6amnoB.

IlepeyeHb TeM KOHTPOJBHBIX PAa0OT MO AMCUUILIMHE OOYYAIOLIMXCS 3a04HOM (OPMBI
o0yd4eHus, pecTaBieHb! B Tabauie 19.

Ta6numa 19 — [lepedeHb KOHTPOIBHBIX PabOT

Ne m/mt [IepeueHp KOHTPOJIBHBIX paboOT

He npenycmotpeno

10.4. Meroauueckue  MaTepualibl,  ONpEJENAIOUIME  HPOLEAYpbl  OLEHMBAHUS
MH/IMKAaTOPOB, XapaKTepU3YIOUIMX JTambl (OPMUPOBAHMSA KOMIIETEHIMH, coJepxkKarcs B
JOKaNbHBIX HOpMaTuBHBIX akTtax [YAII, pernamMeHTHpyOIMX HOPSJIOK M MPOLERypy
MPOBEIEHUS TEKYIEro KOHTPOJIsSl YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTecTalu 00y4aroluxcst
'YAIL

11. Meroauueckue yka3aHus i 00ydaronuXCcs MO0 OCBOCHUIO JTUCIUILTAHBI
(Huoice npusoosamces pekomeHOayuu no cocmasiienuro 0anHo2o pazoena)

11.1. MeTtonuueckue ykazaHusi [Uis OOYy4YalOUIMXCS IO OCBOCHHUIO JIEKIIMOHHOIO
Marepuana .

OcHOBHOE Ha3HAYEHHUE JIEKIMOHHOTO MaTepHaja — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riy0oOKoe W SCHOE H3JIOKeHHe yueOHoro matepuana. Ha3HaueHue COBpEMEHHOW JIEKIUH B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO MO TeME, a B OCBOCHHH
(byHIaMEHTANBHBIX MPOOJEM JAUCHUIUIMHBL, METOJOB HAYYHOTO TIO3HAHHSA, HOBEUIIHX
JOCTIDKEHHI HaydHOW MBICTH. B y4eOHOM mpoliecce JeKIHs BBITOIHIET METOIOJOTHUECKYIO,
OpTraHU3alMOHHYI0 ¥ MH()OPMAIMOHHYIO (QYHKIUH. JIeKIHs pacKpbhIBaeT MOHATUIHBIN ammapaT
KOHKPETHOH 00JacTH 3HaHHA, €€ MpoOJEeMbl, AaeT IEJIbHOE IMPEICTABICHUE O JHUCIUILUINHE,
MOKa3bIBAET B3aMMOCBSI3b C APYTUMHU AUCLHUILIMHAMU.

ITnanupyemMsble pe3ynbTaThl IPU OCBOCHUH 00yYalOMMMUCS JEKIIMOHHOTO MaTepuana;

— IIOJyYeHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBECHb
KOTOPBIX OINpEeIIIeTCsl IeJIEeBOM YCTaHOBKOM K KayKI0H KOHKPETHOH TeMe;

— TOJY4YEeHHE ONbITa TBOPUYECKON PabOTHI COBMECTHO C MPEINOIaBaTeIeM;




— pa3BuTHE TNPO(ECCHOHATBHO-IEIOBBIX  KadecTB, JIOOBM K  TOpeaMeTy |
CaMOCTOSITENILHOI'O TBOPYECKOT'O MBIIIJICHUS.

— MOSIBJICHHE HEOOXOIMMOI0 HHTEpeca, HE0OX0IMMOTro /ISl CAMOCTOATEIbHON pabOThI;

— TOJy4YeHHE 3HAaHUM O COBPEMEHHOM YpPOBHE Da3BUTHS HAYKH M TEXHUKA H O
MPOTHO3€ WX Pa3BUTHS Ha OJMKaWIINe TO/IbI;

— Hay4yuTbCid METOAMYECKM oOpalaThiBaThb MaTepual (BBLACIATH IJVIABHBIE MBICIH U
MOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOAAM, IOBTOPSATh HUX B  Pa3jIMYHBIX
(hopMynHUpOBKax);

— MOJy4YeHHE TOYHOTO MOHUMAHHMS BCEX HEOOXOTUMBIX TEPMUHOB M MTOHATHH.

JIEKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCS JIEMOHCTpPALMENd CHAlAOB U
WCTIONb30BAaHMEM pa3[aTOYHOTO MaTepuana TIpH TPOBEJCHHH KOPOTKUX JUCKYCCHH 00
0COOEHHOCTSIX IPUMEHEHHSI OT/ICIBHBIX TEMATHK IO JHCIUTUTAHE.

CTpyKTypa npeiocTaBlieHus JICKIIMOHHOTO MaTepuana:

Paznen 1. MammaHOe/TTy00KOE 00yUeHHE KaK COBPEMEHHAsI METOIOJIOTHS HHTEIUIEKTYalIbHOTO
aHaNIN3a TaHHBIX.
Tema 1.1. Onpenenenue u 3aa9u MAIIMHHOTO/TITYOOKOTO 00ydeHus. THITBI cucTeM
MalIMHHOTO/TTy00KOT0 00Y4YeHHS, BUIbI O0YUCHUSI.
Tema 1.2. JlanHbIC B MAIIMHHOM OOYYCHHH.
Tema 1.3. OCHOBHBIE METPHKH OLIEHKU MOJIeJIe MAITMHHOTO/TTy00KOT0 O0Y4YCHHS.
Tema 1.4. Python 1 3a1a4 MHTENIEKTYalbHOTO aHAJIU3a U 00OpabOTKHU JTaHHBIX Ha OCHOBE
METOJIOJIOTUU MaluHHOTO 00y4eHnus. Cpena pazpadbotku Anaconda, MHCTpYMeHTHI Spider u
Jupyter Notebook. OcHOBHBIE MakeThl pa3pabOTKX CUCTEM MAIIMHHOTO o00y4eHws. [onHbIi
HPOEKT UHTEJUIEKTYaJIbHOTO aHAJIN3a JaHHBIX HA OCHOBE METO/10JIOTHH
MalIMHHOTO/TTTy00KOTO 00y4eHUSI.
Pazgen 2. OCHOBBI HCKYCCTBEHHBIX HEHPOHHBIX CETEH.
Tema 2.1. buonorudeckuit HEHPOH, KaK AJIEMEHT Mo3ra. McTopus NCKYCCTBEHHBIX
HEHpOHHBIX ceTel. OCHOBHBIE 33]1a4M, PEIIaeMble UICKYCCTBEHHBIMH HEHPOHHBIMU CETSIMHU.
IIpuMepsl NpUMEHEHNS HCKYCCTBEHHBIX HEHPOHHBIX CETEM.
Tema 2.2. Mogenb HCKyCCTBEHHOTO HelipoHa. Buibl akTuBanmoHHbIX (GyHKInH. OCHOBHBIC
KOMITOHEHTHI M BUJIBI HEMPOHHBIX CETEH.
Tema 2.3. Tunbl 00yuenust HelipoHHBIX ceTeil. Teopema Koamoropoga.
Paznen 3. myGokoe o0ydeHHEe OCHOBHBIE TIOHSATHS U KOHIICTIITUN
Tema 3.1. I'mybokoe oOyueHuWe, ompejeiicHue W KoHuenmus. [nyOokas HEHpOHHAs CETh,
OPUHIHI 00y4YeHHs U pabOTEHI.
Tema 3.2. [lpencraBieHue OaHHBIX ISl HEWPOHHBIX CETEH: CTPYKTYpPUPOBAHHUE IaHHBIX,
TEH30pHl KaK OCHOBHAas CTPYKTypa JaHHBIX TIyOOKOro oOydeHHs, TeOoMeTpHdecKas
UHTEpIpETaLus ONepauii ¢ TEeH30paMH U IITyOOKOTro 00ydeHHUs..

Tema 3.3. bazoBblii anroputm o0Oy4YeHHs HEHPOHHBIX CETed — alrOpuTM OOpaTHOTO
pacnpocTpaHeHUs1 OUIMOKU MIIM FPaJMEHTHOTO CITyCKa.
Tema 3.4. ®peiimBopk Keras — 0a30BbIli WHCTPYMEHT pa3pabOTKM HEHPOHHBIX CeTel

riryOoKOTo 00y4YeHHUs.

Tema 3.5. TlonmHocBsA3HBbIE HeilpoHHBIE ceTH. CpaBHEHHME C MOJENbBIO JOTUCTUYECKOH
perpeccun. IIpumep pemieHus 3anaud paclo3HaBaHUS IOJHOCBSI3HOW CETHIO, peaJlM30BaHHOM
Ha si3pike Python cpenctBamu Keras.

Tema 3.6. [Ipobnembl MCUE3HOBEHHWS W B3PLIBHOI'O POCTA TPATUCHTOB. METOABI pEIICHUS:
MHHULMAIN3AHUs BECOBBIX KOA(P(HUIMEHTOB, HEHAChIaeMble (DYHKIIMH aKTHBALMH, MaKeTHas
HOpMaJIH3arusl.

Tema 3.7. CoBpeMeHHBIE METOABI W AJITOPUTMBI OOYYECHHS HEHPOHHBIX CETEH: MaKeTHOE
oOydeHue, MUHHU-TIAKETHOE OOyYeHHE, CTOXACTUYECKMH TPAJUCHTHBIM CIIyCK, MOMEHTHas
ONTUMU3ANNs, YCKOPeHHBIN rpagueHT Hecreposa, anmroputm AdaGrad, anmroputm RMSProp,
anroput™ Adam.



Tema 3.8. Perymspuszanusi HeHpOCETEBBIX MOJENEW: paHHEe MpEeKpalleHue, TUHAMUYECKOE
U3MEHEHUE CKOPOCTH OOYYEHHUS M NPUMEHEHHE OOpaTHBIX BBI30BOB I BO3ACHUCTBUS Ha
MoJenb B xone oOydenus; 11, 12 perynspuzanus; perynspusanus MckioueHueMm — dropout;
perysspusanus JONOJHEHUEM JaHHBIX.

Pazgen 4. CBepTodHbIe HEHPOHHBIE CETH.
Tema 4.1. CBepTouHbIe 2-MEpHbIE HEUPOHHBIE CETH: APXUTEKTYPa, OCHOBHBIE ONICPALIUU U
MPUHLUIBEL pabOThI CBEPTOUHOM ceTu. [Ipumepsl pemenus 3a1a4 KOMIbIOTEPHOTO 3pEHUs 2-
MEPHBIMHU CBEPTOUYHBIMH CETSIMHU.
Tema 4.2. Micnonbs3oBaHue MpeIBaAPUTEIEHO 00YUEHHOM
CBEPTOYHON HEHPOHHOU CETH U €€ T000yICHHE.
Tema 4.3. Ceprounsie 1-MepHBIC HEHPOHHBIE CETH: aHAIIN3 ITOCIEA0BATEILHOCTEN JTaHHBIX.
[Tpumeps! pemeHus 3aqa4 PErpeCCHOHHOTO U KITACCU(PHUKAIIMOHHOTO aHAIIN3a
MOCJIE0BATEIBHOCTEH TaHHBIX.

Paznen 5. Pexyppentnsie Heliponnsie cetu (PHC).
Tema 5.1. PexyppeHTHbIe HEHPOHHBIE CETU: ApXUTEKTYpa U MPUHLUIIBI paOOThI, OCHOBHBIE
3aJa4i MallMHHOT0/TIIy00KOro 00yueHHs aHalu3a Moce10BaTeIbHOCTEN JaHHbIX.
Tema 5.2. ITpocteie PHC.
Tema 5.3. PHC tuna Long Short-Term Memory — LSTM PHC.
Tema 5.4. PHC tuna Gated Recurrent Units — GRU PHC.
Tema 5.5. ViiydnieHHbIE METOABI UCTIOIb30BAHMS
PEKYPPEHTHBIX HEHPOHHBIX CeTel: peKyppeHTHbIN dropout, ocieaoBaTeIbHOE 00bEANHEHHE
PEKYPPEHTHBIX HEMPOHHBIX c0€eB, AByHarnpaBieHHble PHC.
Tema 5.6. [Ipumepsl TporpaMMHBIX peau3aliid U pelieHus 3a1a4 perpecCuOHHOr0O U
KJaccu(pUKAIMOHHOTO aHAIN3a MOCJIE0BATEIbHOCTEH TAHHBIX.

Pazgen 6. ABTOKOAMPOBIINKHY.
Tema 6.1. ApxuTekTypa aBTOKOJUPOBIIIKA W MPUHIHITEI pabOThI, 00y4YeHNE.
Tema 6.2. CxxuMaromme aBTOKOIUPOBIINKH. AHAINA3 ITTABHBIX KOMIIOHEHTOB C IIOMOIIIBIO
CYKUMAIOIIET0 JIMHEHHOTO aBTOKOAUPOBINUKA. [Ipumep nmporpaMMHON peann3arym.
Tema 6.3. MHOrOoCI0MHBIE aBTOKOIMPOBLIUKY. [IpuMep mporpaMMHOM pean3anuu.
Tewma 6.4. llymonogasisitonye aBTOKOAUPOBIIUKY. [Ipumep nmporpaMMHoOi peann3anuu.
Tema 6.5. CBepTouHbIC aBTOKOAUPOBIIMKH. [IprMep mporpaMMHON peanu3anim.
Tema 6.6. PexyppeHTHbIe aBTOKOAUPOBIIUKH. [IprMep nporpaMMHO# peanu3aiuy.
Tema 6.7. OOyueHre HEHPOHHBIX CETEH Ha YACTMYHO pa3MEUYeHHbIX AaHHbIX. [IpenoOyuenue u
TOYHAsl HACTPOIKa HEWpPOHHOI ceTu. [IpenoOyyeHne ¢ npruMeHEeHHEM OIPaHUYEHHBIX MAIlIUH
Bbonbimana. [IpenoOyueHue ¢ UCIOIb30BaHUEM aBTOKOMPOBLIMKOB. [Ipumeps! mporpaMMHoi
pean3anuu.

Paznen 7. HeiipocereBas 00paboTka TekcToBbIX AaHHbIX (Natural language processing — NLP).
Tema 7.1. ITonroToBKa TEKCTOBBIX JaHHBIX: CTAHAAPTH3ALUI U TOKEHU3ALU.
Tema 7.2. [lpsamoe KoaupoBaHuE CIOB M cCUMBOJIOB. [IpsiMoe xemupoBaHue Mpu3HAKoB (one-
hot hashing trick).
Tema 7.3. MaaexkcupoBanue ciopapsi. Mcnonb3oBanue ciost TextVectorization.
Tewma 7.4. IIpeactaBiieHne TPy CIOB MHOXXECTBAMU:
YHUTPaMMBbl, OUrpaMMbl, HopManu3oBanHbie Ourpammsel ¢ TF-IDF koaupoBanuem.
Tema 7.5. Ilpencrasienue TPy CJIOB KaK I10CJIEN0BATEIbHOCTEN: IPSIMOE KOJUPOBAHUE,
BEKTOPHOE KOMITAaKTHOE TpeicTaBieHue, cioit Embedding, mpenBaputensHo 00y4deHHBIE
BEKTOPHBIE MPEICTaBICHNS TeKCTOBBIX TaHHBIX Word2vec u GloVe.
[Ipumeps! pemieHus 3a1a4u aHaIu3a 1 00paOOTKH TEKCTOBBIX JTaHHBIX.

11.2. MeTtoauueckue yKa3aHus Ui OOYYAIOMIUXCA IO MPOXOKACHUIO MPAKTUIECKHUX
3aHATHI



[IpakTudeckoe 3aHATHE SBISICTCSI OJHOM W3 OCHOBHBIX (DOpM OpraHu3anuy y4eOHOTro
Mpoliecca, 3aKI0YaroNiascs B BBIMOJIHEHUH 00YYarOIIMMUCS MOJT PyKOBOJCTBOM MPETNojaBaTels
KOMIUIEKCa YYeOHBIX 3aJaHUi C IEJIbI0 YCBOGHHUS HAYYHO-TEOPETHUECKHUX OCHOB Y4eOHOU
JTUCIHUIIIUHBI, TPUOOPETCHUS YMEHHUI U HABBIKOB, OTIBITA TBOPUECKOM /IS TEIILHOCTH.

[epr0 MPaKTUYECKOTO 3aHATHUS JIUIS O0YYAOIIETOCs SBJISCTCS MPUBHTHE O0YYArOIIIMMCS
YMEHUHI U HaBBIKOB MPAKTUYECKOU IESITEIBHOCTH MO U3y4aeMOM JUCLUILIAHE.

[Tnanupyempie pe3ybTaThl IPU OCBOSHUU O0YJAFOIIMMCS TPAKTUICCKUAX 3aHATHN:

— 3aKpeIuvicHWe, YIIyOJieHWE, paclIMpeHHe W JeTauu3alus 3HAaHWH TpH pEIICHUU
KOHKPETHBIX 3a7aY;

— pa3BUTHE T[I03HABATENBHBIX  CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBINIICHHUS,
TBOPUYECKOM aKTUBHOCTH;

— OBNAJICHHWEC HOBBIMH METOJaMH W METOJWKAMU H3YYCHHs KOHKPETHOW ydeOHOU
JTUCUUTUTUHBL,

— BBIpa0OTKA CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHHUS TOJMYYCHHBIX 3HAHWHN s
BEITIOJIHCHUS 3aJaHUM;

— ofecrnieueHUe palMOHATIBHOTO COYCTAHMS KOJUICKTUBHOW W WHIWBHUIYaTLHOU (hopM
oOyueHusl.

TpeboBaHus K IPOBEACHUIO IPAKTHYECKUX 3aHITHI
CrpykTypa npeAcTaBlIeHHs MaTepuala A MPaKTUYECKUX 3aHITHH

1. Pemenue 3agaund perpecCMOHHOTO aHANW3a JTAHHBIX HA OCHOBE MOJENed HEWpPOHHBIX
ceTew.

2. Pemenwne 3anaun knaccupuKalvy JaHHBIX HA OCHOBE MOJIeTieil HEHPOHHBIX CETEH.

3. Pemienue 3a7auM MPOTHOCTUYECKOTO aHANU3 JAHHBIX Ha OCHOBE MOJENed HEeUpOHHBIX
ceTew.

4. Pemenue 3a1a4 KOMIBIOTEPHOTO 3pEHUS HA OCHOBE MOJeJIeld HEHPOHHBIX CEeTeM:
COOCTBEHHOH pa3pabOTKH U Mpen00ydeHHBIX/T000yYCHHBIX MOICTICH.

5. Pemenwne 3amaq 00pabOTKH TEKCTOBBIX TAHHBIX HA OCHOBE MOJIEJIeH HEHPOHHBIX CeTeH.

11.3. Meroauueckue ykazaHUs UIi OOydJaromUMXCs MO BBIMOJHEHHUIO JTa0OpaTOPHBIX
pabot

B xome BwImonHeHWs 1a00OpaTOpHBIX pabOT OOYYAIOUIMICA JJOIDKEH YIIyOuTh U
3aKpeNHTh 3HAHUS, MPAKTUYECKUE HABBIKH, OBJAJETh COBPEMEHHOW METOJMKOW M TEXHHKOMN
HKCIEPUMEHTAa B COOTBETCTBHM C KBAIM(UKAIMOHHON XapaKTEPUCTUKOW OO0YyJaromerocs.
Brimonnenne mabopaTopHBIX padOT COCTOUT M3 JKCIIEPUMEHTAIBHO-TIPAKTUIECKOH, pacyeTHO-
aHAJIMTUYECKON yacTel M KOHTPOJIBbHBIX MEPONIPUATHI.

Brinonnenue nabopaTOpHBIX paboT 0OyyaromuMCs SIBISETCS HEOThEMJIEMON YacThlO
U3y4YeHHs] JUCLUIUIMHBI, ONpeAensieMOoll yueOHbIM IUIAHOM, M OTHOCHUTCS K CpEICTBaM,
00ecreyrBaOLIMM PELICHNE CIEAYIOIUX OCHOBHBIX 3a7a4 00y4aloIerocs:

— mpuoOpeTeHHe HaBBIKOB HCCIICOBAaHHUS TIPOLIECCOB, SBICHHH H  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCIUIUINHBL;

— 3aKperuieHHe, Pa3BUTHE W ACTAIH3AlUs TEOPETHYCCKHX 3HAHWH, IMOJNyYCHHBIX Ha
TEKIHAX;

— IOJy4YyeHHEe HOBOM MH(pOpPMALUH 110 U3y4aeMO AUCIUILINHE;

— mpuoOpeTeHHe  HAaBBIKOB  CAMOCTOSTEIBHOH  padOTel ¢ JTaOOpaTOPHBIM
00opynoBaHUEM B TPUOOPAMH.

3ajaHue U TpeOOBaHUs K MPOBEJCHHUIO J1a00PATOPHBIX PadoT

3ajaHMe Ha BBINOJHEHHE JIAOOPATOPHBIX pabOT BKIOYAET (DOPMYIUPOBKY 3ajauu
MHTEJUIEKTYaJIbHOTO aHaln3a M 0O0paOOTKM JaHHBIX, yKa3aHHE NPEAMETHOH 00JacTH JaHHBIX,
Ui KOTOPOHM  CTYINEHT  pa3pabaThlBaeT  MPOrpaMMHO-UH(MOPMALMOHHYIO  CHUCTEMY




MHTEJUIEKTYyaJbHOTO aHalM3a M OOpabOTKM JaHHBIX HAa OCHOBE METOJOJOIMHM MAIIMHHOIO
oO0ydyeHus. B cozmaBaemoil mporpaMMHO-MH(OPMAIIMOHHON CUCTEME CTYAEHT pa3pabaTbiBaeT
COOTBETCTBYIOIIYIO M3y4aeMOMY pa3Jielly MOJIeJIb MAaIIMHHOTO OOy4YeHHs U €€ MPOrpaMMHYIO
peanu3anuio JUIsl peIleHHs MOCTaBICHHOM 3anaud. CTyIeHT NPOBOAUT aHAIM3 U OLECHKY
KadecTBa pa3pabOTaHHOTO PEIICHUS C TOMOIIBIO0 COOTBETCTBYIOIIUX METPUK U METOIOB.

Crpykrypa u hopMa oT4eETa O TaOOpPaATOPHOH paboTe

OTueT 0 BBIIOJIHEHUH J1a00paTOPHOM PabOThI JOIDKEH OBIThH MPEICTABICH B JJIEKTPOHHOM
Buie B (hailyie, MOATOTOBJICHHOM B TEKCTOBOM PEIaKTOPE, B COOTBETCTBUH C IPaBHUIAMHU
http://guap.ru/guap/standart/titl_main.shtml.

http://Ims.guap.ru/course/view.php?id=4306

TpeboBanusa K 0hOPMIIEHHIO OTYETA O Ja00OpaTOPHON paborte
ConepxxaHue oT4yeTa

TuUTyNbHBIN JTHCT.

WHauBuayansHOE 3aaHye IO BapUaHTY.

Kpatkue TeopeTnueckre cBEACHNUS.

ITporpamma Ha Python, peanusytoriast pa3paboTaHHYO MOJIe/Ib MAIIMHHOTO O0Y4eHus, 1

pe3yJIbTaThl BBIIOJIHEHHU HHAMBUAYAIBHOTO 3aJaHUs C KOMMEHTApUAMU.

5. Omnenka u aHanu3 KadecTBa paspaboranHoi moxenn MO ¢ rpadukamu, TaHHBIMA H
JPYTUMU WLTIOCTPALUSIMH, U BBIBOJAAMHU.

6. IlucbMeHHBI OTBET Ha KOHTPOJIBHBIM BONPOC MO BapuaHTy (HOMEP KOHTPOJIBHOTO
BOIPOCA COBIAZAECT C HOMEPOM BapHAHTA).

7. B snexTpoHHOM BHIE HODKEH ObITh pritokeH (daiin Jupyter Notebook ¢ mporpammoii u

pe3yabTaTaMu ee PaboThI.

el e

11.4. MeTomuveckre yKazaHWs I OOYyYalOIMIUXCS TIO MPOXOXKIACHHUIO KypCOBOTO
MPOCKTUPOBAHHUS/BBITIOHEHUSI KypPCOBOU PaOOTHI (eciu npedycMompeHo YueOHbIM NIAHOM N0
OanHOU oucyuniuHe)

KypcoBoii nmpoekt/ paboTa mpoBOIUTCS ¢ 11Ebi0 (OPMUPOBAHUS Y 00yHaIOIUXCS OIbITA
KOMIUJIEKCHOTO PEIIEHUS] KOHKPETHBIX 3a7a4 MpodeCCHOHANBHON IEATETbHOCTH.

KypcoBoii mpoexT/ paboTa mo3BoOJSET 00yJaromeMycs:

— CHCTEMAaTWU3UpOBaTh W 3aKPENUTh TMOJYYCHHbIE TEOPETHYECKHE 3HAHUS U
MPAKTUYCCKHE YMEHHS 1O TPOGECCHOHATBHBIM YUYEOHBIM JHCIUIUIMHAM W MOJYJIIM B
COOTBETCTBHH C TPEOOBAHHUSAMH K YPOBHIO MOATOTOBKH, YCTAHOBJICHHBIMH ITPOTPaMMOil y4eOHO
IUCUUIUIAHBI,  TPOTPAaMMON  TIOATOTOBKH  CIIEIHANICTa  COOTBETCTBYIOIIETO  YPOBHS,
KBaH(HKaIVH;

— TPUMEHUTH TOJy4YCHHbIC 3HAHUS, YMEHHS M TPAKTHUYECKUW OMBIT MPH pPEHICHUU
KOMIUICKCHBIX 33]1a4, B COOTBETCTBHH C OCHOBHBIMH BUAAMH MPOGECCUOHATBHON JIESTEIHHOCTH
M0 HAIMPaBJICHUIO/ CTIEUATBHOCTH/ IPOTPaMME;

—  yriIyOWTh TEOPETHUYECKHE 3HAHUS B COOTBETCTBHH C 33J]aHHOUN TeMOii;

— chopmMupoBaTh YMEHHS TPUMEHATH TEOPETHYECKHE 3HAHUS TPH  PEHICHUH
HECTaHIApPTHHIX 3a/1ay;

— mnpuoOpecTH OMBIT aHAJUTHYECKOH, pPACUETHON, KOHCTPYKTOPCKOW paboThl H
c(hopMHPOBaTh COOTBETCTBYIOIUE YMEHHUS;

— chopmupoBaTh yMeHHS pabOTBl CO CHEIMANBHOW JIMTEPAaTypod, CIIPABOYHOM,
HOPMAaTHUBHOW Y IPaBOBOH JIOKyMEHTAIIMEH U MHBIMH WH(GOPMAITMOHHBIMA UCTOUHUKAMMU;

— cdopmupoBaTh yMeHUs (GOPMYITUPOBATH JIOTHUYECKH OOOCHOBAHHBIE BBIBO/IBI,
MPEATIOKEHUS K PEKOMEHIAINY 110 Pe3yIbTaTaM BBIIOJHEHUS PaOOTHI;

—  pa3BUTH MPOPECCHOHATBHYIO MMCBbMEHHYIO U YCTHYIO pedb 00yJaromerocs;



— pa3BUTh CHCTEMHOE MBIIUICHHE, TBOPYECKYI0 HHUIIMATHBY,
OpPraHU30BaHHOCTh U OTBETCTBEHHOCTH 3a IPUHUMAEMbIE PEILECHHUS;

— chopMupoBaTh HABBIKM IUIAHOMEPHOH peryssipHoi  paboTbl
MOCTABJICHHBIX 3aa4.

CaMOCTOATCIBbHOCTD,

Haa pPEeIICHUCM

CT‘DVKTVD& MMOSICHUTESILHON 3aIMCKH KYPCOBOTO HDOGKTa/ Da6OTLI

Tabmuna 20 — IlpumMepHast CTPYKTypa MOSICHUTEIbHOM 3aIMCKH K KYPCOBOMY IPOEKTY

Paznen

Conepxanne

1. Onucanue npeaMeTHON
obnactu

[TocranoBKa 3a7aumn, KOTOpast OyA€T penaThCcsi Ha OCHOBE
MHTEJUICKTYaJIbHOTO aHaN3a 1 00paOOTKY TaHHBIX,
METOJOJIOTUH MAITHHHOTO 00yUYeHHs

2. Be1bop u onucaHue JaHHBIX
JUISL aHAJTH3a

dopmupoBanne ©  omucaHue  oOydwaromed, Tpu
HEOOXOJUMOCTH BaJHIAUMOHHON M TECTOBOMl BBIOOPOK
nanseix. [Ipn HeoOXoamMocTu mpenodpaboTka, OYHCTKA
WIH JIOTIOJHEHHWE [AHHBIX, MOATOTOBKA ISl peliaeMoin
3a/1a4M aHaJIu3a.

3. Mopuenb riry6oKoro
00y4eHHSI JJIs1 BBIMOTHEHUSI
MHTEIUICKTYaIbHOTO aHAITN3a U
00pabOTKH JaHHBIX

BeiGop B COOTBETCTBMM C BapHaHTOM  MOJCIH
MAIIMHHOTO OOydYeHHss H €€ TNpEeACTaBICHHE Ha
(hopMaTEHOM H OTIHCATETTHHOM YPOBHSIX.

4. Omnpenenenue napaMeTpoB u
THIIEPIIapaMETPOB MOJICIH
MaITUHHOTO O0yYCHHS.

BrIOOp B COOTBETCTBHM C BapUAHTOM W THIIOM MOJICITH
3HAYCHWM TapaMeTpoOB W THUIIEPIAPAMETPOB MOJIEIH.
OKCIIepUMEHTAIBHOE WITH aHAJTUTHIECKOEe 000CHOBAHKE.

5. Bb16op MeTpHK 1 METOJIOB
OLIEHKH pa3paboTaHHOI Mojienn
MAaIIMHHOTO 00yuYeHUs

Bb100op B COOTBETCTBUM C BapHaHTOM, THUIIOM MOJENIU U
IOCTaBJICHHOM NpUKJIaJHON 3ajauell BbIOOp METPUK U
METOOB OLEHKH pa3pabOTaHHON MoOJAeIM MAaIIuHHOIO
00y4YeHHUs TUIA U pealIU3yIoUIeH ee MPorpamMMal.

6. [ponecc oOyueHus

BriBon COOTBCTCTBYIOIIIHUX Fpa(bI/IKOB Win Javarpamm
MCTPHUK KadeCTBa MOJCJIM MAIIMHHOI'O 06y‘IeHI/ISI.

7. Pe3ynprar

BriBox 3HaueHHH METpPUK KauecTBa MOJEJIM MAalIMHHOIO
oOyueHuss nans  oOydvaromield, Npu  HEOOXOJUMOCTH
BAJIMJALIMOHHON U TECTOBOI BBIOOPOK B BUJE I'pa(HKOB,
auarpamM, TaOiWL  OKCIEPUMEHTANIbHBIX  JaHHBIX.
IIpoBenenue u MIPEACTABIICHUE pe3yapTaToB
CPaBHHUTEIBHOTO aHalu3a [ pa3HbIX 3HA4YCHUH
napaMeTpoB M rumepmapamerpoB  mogenu  MO.
IIpoBenenue u IIPEACTABIICHUE pe3yapTaToB
CPaBHUTEIBHOTO aHaim3a pazpadoraHHoil Mogenn MO ¢
M3BeCTHBIMH petieHrsiMH MO 151 TOCTaBIEHHOM 3a/1auu
aHanu3a. BeIBOABI.

TDGGOBaHI/Iﬂ K Od)ODMJ'IeHI/IIO MOSICHUTEIbHOM 3aIMCKH KYPCOBOTO HDOCKTa/ DaGOTH

[MosicHuTenpbHAs 3amUcKa K KYpPCOBOMY TIPOEKTY OQOPMIISIETCS B COOTBETCTBHH

tpeboBanusimu ['OCT 7.32-2001 u T'OCT 2.105-95.

[TosicHuTenbHas 3amUcka K KypCOBOMY HPOEKTY JOJDKHAa ObIThb HpeJCTaBlIeHAa B
JIEKTPOHHOM BHJE B (paiine, MOATOTOBIEHHOM B TEKCTOBOM pENAKTOpPE, B COOTBETCTBHU C
npaBuamMu http://guap.ru/guap/standart/titl_main.shtml.

http://lms.guap.ru/course/view.php?id=4306
Metoandeckue yka3aHus 1O BBIOJHEHUIO KypCOBOM paOOThI:
[nexTpoHHBIN pecypc kKadenpsl Ne43B nokanbHON ceTH Kadeapsl|, myTh




\\dcbm\Metonuueckoe obecneuenne kadeaper 43\ Huadopmartuka\ dax Ne3\2 cemectp\
MeTtonnika o KypcoBoii pabote.pdf.

11.5. MeTomuveckue ykazaHus JJis 00yUYaIONIUXCS MO TMPOXOXKIACHUIO CaMOCTOSTEIILHOM
paboTsI

B Xone BBHIMONHEHHUS CaMOCTOSTEIBHON paboThI, 0OYUAIOMIMICS BBHIONHSAET PadoTy 1O
3aJIJaHUI0 U TPYU METOAMYECKOM PYKOBOJCTBE MpENoJaBaTelis, HO 0€3 ero HemocpeaCTBEHHOIO
y4acTusl.

st oOygaromuxcsi o 3a04Hoi (popMe OOydeHHs, caMOCTOsITeIbHAs padoTa MOXKET
BKJIIOYATh B ce0s KOHTPOJIbHYIO padoTy.

B mpouecce BBINOIHEHUS CaMOCTOSATENILHONW padoThl, y oOyuaromerocs (GopMupyercs
1esnecooOpa3Hoe MIaHUPOBaHUE PabOYero BPEMEHH, KOTOPOE MO3BOJIIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHUHM M CHCTEMAaTHU3allMM NPUOOpETaeMbIX 3HaHUM, 0OecreunBaeT BBICOKHMH
YPOBEHb YCIIEBAEMOCTH B MEpuoJ OOyueHHs, I[OMOraeT HOJIYYHUTh HAaBBIKM IOBBIIICHUS
po¢eCCHOHATBHOTO YPOBHS.

MetoandeckuMu ~ MaTepuaiaMy, — HAMpaBISIOIIMMH  CaMOCTOSITENbHYIO  paboTy
00y4aroIUXCAABISAIOTCA:

— y4eOHO-METOAMYECKUI MaTepHrall 0 JUCIHILINHE;

— METOJMYECKHE YKA3aHHS IO BBITOJIHEHHIO KOHTPOJBHBIX paboT (st oOydarommxcs
0 3209HOU (popMe 00yUCHHS).

11.6. Meromuueckue yka3zaHHA I OOYYAIOUIMXCS IO MPOXOKACHUIO TEKYIIEro
KOHTpOJI YCIIEBAEMOCTH.

Texkymuii KOHTPOJIb YCHEBAEMOCTH MPEIyCMaTPUBAET KOHTPOJb KadecTBa 3HAHHU
00yYaromuxcs, OCYIIECTBISIEMOTO B TEYCHHUE CEMECTpa C IHEJbI0 OICHMWBAHHSA XO/a OCBOCHUS
JUCIUILTAHBL.

Cucrema OLEHOK MPHU MPOBEACHUU TEKYLIETO KOHTPOJS YCIEBAEMOCTH OCYIIECTBISIETCA
B COOTBETCTBHH C TpeboBaHmsAMHU [lomokennit «O TeKyIeM KOHTpOJIE YCIIEBAEMOCTH U
MPOMEXYTOUHOM arrecTaunu cTyaeHToB ['YAIIL, oOyuarommxcs mo mporpaMMaM BBICILIETO
obpa3zoBaHuss» U «O MOAYJIBHO-PEHTHMHIOBON CHCTEME OLEHKM KauyecTBa Y4eOHOM paboThl
cTyneHToB B 'Y AID».

11.7. MeTtonuueckue ykazaHusl AJs1 OOYYaroIIKMXCs MO MPOXOKACHHUIO MPOMEKYTOUHOU
aTTeCcTaluu.

[Ipomexyrounass  arrectauust  OOydYarOIIMXCSl  MPEAYCMAaTpUBAaEeT  OLEHUBAHHUE
MIPOMEKYTOYHBIX M OKOHYATEIBHBIX Pe3yNbTaToB oOydeHHs 1o aucimiumHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — (opMa OLIEHKHM 3HAHWH, MOJYYEHHBIX OOyJarolmUMcs B IIpoLecce
W3yYeHHs BCeW MMCHUIUIMHBI MM €€ YaCTH, HaBBIKOB CaMOCTOSITENFHON pabOTHI, CIIOCOOHOCTH
MPUMEHATh MX U1 PEIICHUS MPaKTUYECKUX 3ajady. DK3aMeH, Kak MpPaBWIIO, IPOBOJIUTCS B
MIEpUOJ DK3aMEHAllMOHHOW CECCHMM W 3aBEPINACTCA aTTECTALMOHHOM OLIEHKOW «OTIMIHOY,
«XOPOILOY, «yIAOBICTBOPUTEIBHOY, «HEYJOBIETBOPUTEIHHO.

CucremMa OLEHOK MpHU NPOBEACHUHA NPOMEXKYTOYHON aTrTecTallii OCYIIECTBISIETCS B
cooTBeTcTBUM ¢ TpeboBanusMu [lomoxkenuii «O TekylieM KOHTpOJE YCIEBAEMOCTH U
MPOMEXYTOUHOW arTecTanuu cTyaeHToB ['YAIIL, oOyuarommxcs Mo MporpaMMaM BBICIIIETO
obpa3zoBaHuss» U «O MOAYJIBHO-PEHTHHIOBOI CHCTEME OLEHKM KauyecTBa Y4eOHOM paboThl
cTyneHToB B 'Y AID».
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