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Annoranus

HuctunnnHa «VHTenneKTyansHblli aHalu3 JaHHBIX Ha OCHOBE METOJIOB MAIIMHHOTO
0o0ydeHHUs» BXOJUT B 0OpPa30BaTEIbHYIO MPOrpaMMy BBICIIET0 00pa30BaHUS — MPOTPaAMMY
OakanmaBpuaTa TO 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 WCHONIB30BaTh 3HAHWE OCHOBHBIX METOJOB HCKYCCTBEHHOTO
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 OpraHH3aIUH
y4eOHOro mpoiiecca: JeKIH, TadopaTopHble paboThl, cCAMOCTOsATENbHAS paboTa 00yJaroIerocs,
KYpPCOBOE MPOCKTHPOBAHHE.

[IporpaMMoil TUCIUIIIMHBI MPEILyCMOTPEHBI CIEAYIOUINE BHJIbI KOHTPOJS: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsS aTTecTalus B opMe IK3aMeHa.

OO0mas TpyA0EeMKOCTh OCBOCHHS JTUCIMILIMHBI COCTaBIseT 5 3adeTHhIX efunwmil, 180
Y4acoB.

SA3bIK 00yUYeHUS MO AUCIUIUIMHE «PYCCKHUH »



1. TlepedeHp MIaHUPYEMBIX Pe3yabTAaTOB OOYUCHHUS MO TUCITUILTHHE

1.1. llenu npenoaaBaHUs AUCLUIUIAHBI
Uzydyenne MOMMANCIMIUIMHAPHBIX 3HAHUH B MHQPOPMAIMOHHBIX CHCTEMax C MPUMEHEHHEM
COBPEMEHHBIX paszenoB HCKYCCTBEHHOTO HHTEIIEKTA. [Tonyuyenue HaBLIKOB
Mpo(heCCHOHATTLHOTO BJIAJICHHUS B OO0JIACTH HWHTEJUICKTYAIbHOTO aHAJM3a JAHHBIX HAa OCHOBE
COBPEMCHHBIX METOJIOB MAIIMHHOTO/TTTyOOKOr0 OOydYeHHs B pa3paboTke WHGOPMAITMOHHBIX
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
MIPOIIECCOB PEATBHOTO MHpa HAa OCHOBE PSIOB JAHHBIX PA3IMYHOW MPHUPOIBI, KOMIIBLIOTEPHOTO
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 JUCIUIUTMHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ynbratamu ocBoeHus OI1 BO.

B pesynbraTe m3ydeHHs] ITUCIUILTMHBI 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 METOABI, MOJIETH U
[Tpodeccruonanbuble ITOPUTMBI UCKYCCTBEHHOT'O MHTEJUIEKTA MPU
MCKYCCTBEHHOTO
KOMIIETEHIIUN HNPOEKTUPOBAHUM U pa3pabOTKe CHEeLUAIbHOTO

HHTCJIJICKTA 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
WHCTPYMEHTAIBHBIX 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. MaTtemaTuyecKuil aHAIIN3,
— Maremartuka. AHaIuTHYECKasi TeOMETPUs U JIMHeHHas anredpa,
— JluckperHas MaTeMaTHKa,




— OcCHOBBI IPOrPaMMHPOBAHHUA,
— AJITOpUTMBI U CTPYKTYPHI TaHHBIX,
— OOBEKTHO-OPUEHTUPOBAHHOE MTPOTPAMMHUPOBAHHE,
— IIpoekTupoBaHe NPOrpaMMHBIX CHCTEM.
3HaHMS, TOJYYCHHBIC NPH HM3YYCHWH MaTepuana JaHHOH IUCHMIUIMHBI, UMEIOT Kak
CaMOCTOSITENIHOEC 3HAYEHHE, TAaK W MCHOJNB3YIOTCS TPH JTUIUIOMHOM IPOCKTUPOBAHUHM U
U3y4YCHUH APYTHX JUCIHILUIAH:
— CucremMBbl HCKYCCTBEHHOT'O MHTEJIIEKTA.

3. OOBEM ¥ TPYIOEMKOCTh JIUCITUTUTAHBI
Janubsie 00 oOmeM o0beMe MUCHUIUTMHBI, TPYJOEMKOCTH OTIEIBHBIX BHIOB Y4eOHOM
paboThI MO0 MUCIMIUTHHE (M pacIpeeNICHHEe ITOH TPYAOEMKOCTH 110 CEMECTpam) MpeCTaBICHBI B
Tabmure 2.

Tabmuna 2 — O0bEeM U TPYJIOEMKOCTh JTUCIUIIITHHBI

. Tpy10eMKOCTb 10 ceMecTpaM
Bun yue6HOit paboThI Bcero py. No7 Nos P
1 2 3 4

Obwasn mpyooemKkocmb OuUCUUNTUHDL, 5/ 180 4/ 144 1/36
3E/ (gac)
U3 Hux uacoe npakmuueckoii n0020no6KuU 44 34 10
Ayoumopusie 3anamus, BCETO 4ac. 78 68 10
B TOM YHCIIE:

nekimu (JI), (gac) 34 34

npaktudeckue/cemunapekue 3ausartus  (113),

(dac)

naboparopusie padotsl (JIP), (dac) 34 34

KypcoBoii mpoekT (pabora) (KII, KP), (gac) 10 10

JK3aMeH, (Jac) 36 36
CamocmoamenvHnas paboma, Bcero (dac) 66 40 26
Buo npomesrcymounoii ammecmayuu: 3auer,
mudd. 3ader, sk3ameH (3auer, Hudd. 3au, OK3., JK3.
DK3.%%)

' o
[Ipumedanue:  kaHAMAATCKHUI SK3aMEH

4. CopeprxaHue JUCITUTUTHHBI
4.1. PacnpenencHue TPYAOESMKOCTH JTUCIUTUTAHBI IO pa3JieyiaM W BUIaM 3aHSATHH.
Paznensl, TeMbl TUCIUTUIMHBI U UX TPYAOEMKOCTh TIPUBEICHBI B TA0HIIE 3.

Ta6jmua 3— Pa3,I[eJ'II>I, TEMbI JUCHUILINHBI, UX TPYAOCMKOCTb

Paznensl, TeMbl AUCHUIIIHHBI Jerwn | 113 (C3)) - JIP K CPC
’ (dac) (gac) (dac) (dac) (gac)
Cemectp 7
Paznen 1. MammaHOe/TITy00KO€ 00YUEeHHE KaK 4 4 6

COBpEMEHHAast METOI0JIOTHS UHTEIUIEKTYalbHOTO
aHaNM3a JaHHbBIX.

Tewma 1.1. Onpenenenue u 3aaa4u
MAaIMHHOTO/TITy00KOT0 00y4eHus. THIbl cucreM
MAaIIMHHOTO/TITyO0KOT0 00Y4eHUs, BUABI 00yUeHHS.
Tema 1.2. JlanHbIe B MaIIUHHOM O0y4YEHUH.

Tema 1.3. OcHOBHBIE METPUKH OIICHKH MOJIEIEH
MAaIIMHHOTO/TITy00KOT0 00YYeHUS.

Tewma 1.4. Python jy1s1 3a)1a4 HHTEIJICKTYAIIBHOTO




aHann3a U 00pabOTKK JaHHBIX HA OCHOBE
METO/0JIOrMH MallMHHOro o0yuenus. Cpena
pa3paboTku Anaconda, UHCTpYMeHTHI Spider u Jupyter
Notebook. OcHOBHBIE TaKeThI Pa3pabOTKU CUCTEM
MAaIIMHHOTO 00yueHus. I1omHbIH TpoeKT
HHTEJUIEKTYAJIbHOTO aHAIN3a JaHHBIX HA OCHOBE
METO/JI0JIOTUH MAITUHHOTO/TITy00KOr0 00y4eHusl.

Paznen 2. OcHOBBI HCKYCCTBEHHBIX HEHPOHHBIX CETEH.
Tema 2.1. buonorudeckuii HelpoH, KaKk 3JEMEHT
Mo3ra. Mcropus nckyccTBEHHBIX HEMPOHHBIX CETEH.
OCHOBHBIE 3a]lauH, pelaeMble HCKYCCTBEHHBIMU
HEHUPOHHBIMU ceTAMU. [IpuMepsl IpuMeHEeHNs
HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

Tema 2.2. Mopenp HCKyCCTBEHHOTO HelipoHa. Busl
AKTUBAMOHHBIX (PpyHKIMHA. OCHOBHBIE KOMIIOHEHTHI U
BUJIBI HEHPOHHBIX CETEH.

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

Paznen 3. ['mybokoe oOy4eHre OCHOBHBIE TIOHSTHS 1
KOHIIETILIUH

Tema 3.1. I'mybokoe oOydeHue, ompeneieHue U
KoHUenuus. [uyOokas HeWpoHHas ceTb, NPUHLUI
00yueHust 1 pabOTHI.
Tema 3.2. IlpencraBineHue NaHHBIX JUIsI HEWPOHHBIX
ceTel: CTPYKTYpHpPOBaHHE JaHHBIX, TEH30PBl KaK
OCHOBHAas CTPYKTypa JaHHBIX IJIyOOKoro oOydeHus,
reoMerpuyeckas  HMHTEpOpeTalus  Omepauuil o
TEH30paMH U TITyOOKOTO O0y4YEeHHS.
Tema 3.3. ba3oBblii anroput™M 0O0y4eHUS HEHPOHHBIX
ceTel — anropurM OOpaTHOrO PaclpOCTPaHEHUs
OIIMOKH WM TPAAUEHTHOTO CITyCKa.
Tema 3.4. ®peiimBopk Keras — 06a30BbIli HHCTPYMEHT
pa3pabOTKU HEUPOHHBIX CeTel TIIyOOoKOro 00yUeHusl.
Tewma 3.5. [lonHOCBsI3HBIE HEHpOHHBIE ceTH. CpaBHEHUE
C MOJENbI0 JIOTUCTHYECKOM perpeccun. Ilpumep
pelLleHus 3ajau Paclo3HaBaHUs [TOJHOCBI3HOMN CEThIO,
peanu3oBaHHO Ha s3bIke Python cpeacramu Keras.
Tema 3.6. IIpobnemMbl HCYE3HOBEHUS W B3PBIBHOTO
pocTa rpaiueHToB. MeTobl pellieHns: UHUIMAIU3aLus
BECOBBIX KO3((UIMEHTOB, HEHAChIIaeMble (YHKIUH
aKTUBALMK, IaKeTHasl HOpMaIu3alys.
Tema 3.7. CoBpeMeHHBIE METOAbI M AITOPUTMBI
o0yueHHs HEHWpOHHBIX ceTeil: NakeTHoe OOydyeHHE,
MUHHU-IIAKETHOE o0yueHue, CTOXaCTHYECKHH
TpaJWEHTHBIA  CIOYCK, MOMEHTHas  ONTUMH3alus,
yckopeHHbIH TpaaueHT Hecreposa, anroputm AdaGrad,
anroput™ RMSProp, anroputm Adam.

Tema 3.8. Perymsipuzanmss HeHpOCETEBBIX MOJEIEH]
paHHee TMpeKpalleHne, AWHAMUYECKOE H3MEHEHHUE
CKOpOCTH O0YYEHUs U IPUMEHEHUE OOpaTHBIX BHI30BOB
JUISL BO3JICHCTBHUS HA MOJENb B Xoje oOyueHwus; 11, 12
peryiaspusanus; peryjispusalus HUCKIIOYEHUEM  —
dropout; perynspuzanus JONOJIHEHHEM 1aHHBIX.
Tema 3.10 Ilpumeps! pemieHust 3a1a4 perpecCUOHHOTO
u KJIACCU(PUKALMOHHOTO aHaJmn3a
[IOCJIEJOBAaTEIbHOCTEH  JAHHBIX  IOJHOCBSI3HBIMH
HEHPOHHBIMH CETSIMH.




Pazgen 4. CBepTOUHBIC HEUPOHHBIE CETH.

Tewma 4.1. CBepTouHble 2-MepHBIE HEMPOHHBIE CETH:
ApPXUTEKTypa, OCHOBHBIE OTEpaIly M MPUHIIHIIBI
paloThl cBepTOUYHOI! ceTu. IIpuMeps! pemeHus 3anad
KOMIIBIOTEPHOTO 3pEHUS 2-MEPHBIMU CBEPTOYHBIMU
CETAMU.

Tema 4.2. Vicionb3oBaHue MpeaBapUTEIbHO 00yUSHHOM
CBEPTOYHON HEUPOHHOM CETH U €€ JJ000yUCHHUE.

Tewma 4.3. CBeprounble 1-MepHbIE HEHPOHHBIE CETH:
aHaJM3 [I0CIIeJ0BaTEIbHOCTEN NaHHbIX. IIpumepbl
peleHus 3a1a4 PerpecCUOHHOIO U
KJIaCCU(UKAIIMOHHOTO aHaJIU3a M0CIeI0BaTeNbHOCTEH
JIAHHBIX.

Paznen 5. Pexyppentasie HeiiponHbie cetu (PHC).
Tema 5.1. PexyppeHTHBIE HEHPOHHBIE CETH:
ApXUTEKTypa U MPUHLIUIIBI pabOThI, OCHOBHBIE 3a1a4H
MAaIIMHHOTO/TITy00KOT0 00ydeHHS aHaIHn3a
I10CJI€J0BAaTEIbHOCTEH TaHHbIX.

Tewma 5.2. IIpocteie PHC.

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

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

Tema 5.5. YirydiieHHbIE METOBI HCIIOIB30BaHUSA
PEKYpPEHTHBIX HEMPOHHBIX CETEH: PEKYPPEHTHBIH
dropout, mocnenoBaTeTpHOE 00 BETUHEHHE
PEKYPPEHTHBIX HEHPOHHBIX CIOEB, IBYHANPaBIICHHbIE
PHC.

Tema 5.6. IlpuMepbl NporpaMMHBIX pean3annit
PEKYPPEHTHBIX HEUPOHHBIX CETeH U pelieHus 3a1a4
PErpecCHOHHOTO U KITaCCH(UKAIMOHHOTO aHAIN3a
[10CJIEJOBATENIbHOCTEH TaHHBIX.

Pazgen 6. ABTOKOIUPOBIIHKHY.

Tema 6.1. ApxurekTypa aBTOKOJUPOBIINKA U
TIPUHIIATIEL paboTHI, 00yUeHNE.

Tema 6.2. Cxumaroniue aBTOKOAUPOBINNKA. AHATN3
IJIaBHBIX KOMIIOHEHTOB C IIOMOILBIO COKUMAIOLIETO
JIMHEHHOTO aBTOKOAUpoBIuKa. [Ipumep nmporpammHoit
peanu3anuu.

Tema 6.3. MHorocnoiiasle aBTokoaupoBIMKY. [Ipumep
IIPOrpaMMHOH peau3alyu.

Tema 6.4. Llymononasisonye aBTOKOAWPOBIIUKU,
[Ipumep nporpaMMHOH peanu3anuH.

Tema 6.5. Ceprounsie aBTOKOAMPOBIIUKH. [Ipumep
MIPOrpPaMMHOM peaTn3aIiy.

Tema 6.6. PexyppeHTHbIE aBTOKOUPOBIIUKY. [Tprmep
MIPOrpPaMMHOM peaTn3aIiy.

Tema 6.7. OOyueHne HEHPOHHBIX CETEH Ha YACTUIHO
pa3MeuyeHHBIX JaHHBIX. [Ipenodydenue u TouHast
HacTpoiika HelipoHHo# ceTH. [IpemoOyduenue ¢
MpUMEHEHNUEeM OTPpaHIMYEHHBIX MalluH boJbpiMaHa.
IIpenoGyuenue ¢ UCIOIB30BAHUEM
aBTOKOMPOBLIMKOB. [IprMeps! mporpaMMHOi
peai3aimu.




Pasnen 7. HelipocereBast 00pab0TKa TEKCTOBBIX 6 6 6

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 ciosapsi. Mcnonb3oBanue

cios TextVectorization.

Tewma 7.4. IlpeacraBneHue TPyl CJI0B MHOYKECTBAMH:
YHUTPaMMBbl, OUTpaMMbl, HOPMaJIM30BaHHbIE OUTPAMMBI

¢ TF-IDF xonupoBanuem.

Tema 7.5. IlpencraBneHue Tpymni ciIoB Kak
MIOCJIEI0BATENILHOCTEN: IPSIMOE KOJIMPOBAHUE,
BEKTOPHOE KOMIIAKTHOE IPEACTaBlIeHHe, CIION
Embedding, npenBaputensHo 00yueHHBIC BEKTOPHBIC
TIPEe/ICTaBICHHS TEKCTOBBIX JaHHBIX Word2vec

GloVe.

ITpumepsl perieHus 3a1aun aHanu3a 1 00padoTku

TCKCTOBBIX JaHHBIX.

Hroro B cemectpe: 34 34 40
CemecTp 8
BrinonHeHne KypcoBoro npoexra 10
Uroro B cemectpe: 10 26
Uroro 34 0 34 10 66

[IpakTuueckas

NNOArOTOBKA  3aKJIO4YacTCsA B  HCIOCPEACTBCHHOM  BBIIIOJHCHUH

o0yJaromuMHcs  ONpPEACTCHHBIX  TPYAOBBIX  (YHKIMH,  CBS3aHHBIX C  Oyaymei
poQeCCHOHATBHON NeSTETHHOCTHIO.

4.2. ConepxaHue pa3JeiaoB U TEM JEKIIMOHHBIX 3aHITHM.
Coneprxanne pa3/IeloB U TeM JEKIIMOHHBIX 3aHATHI MPHUBEICHO B Tabnwuie 4.

Ta6nmma 4 — ComeprxaHue pa3aesioB U TEM JICKITMOHHOTO IHKJIA

Howmep pasznena

HazBanme n COACPIKAHUE PA3ACJIOB U TEM JICKITMOHHBIX 3aHATUN

1.

Pazgen 1. MammaHOE/TITy00KO€ 00YyUeHHE Kak COBpEMEHHAs METOI0JIOTHS
HHTEJUIEKTYJIbHOTO aHANIN3a IaHHbIX.

Tema 1.1. OnpeneneHue u 3aJa9M MAIMHHOTO/TITy00KOro 00y4YeHus. THITBI
CHCTEM MAaIITHHOTO/TITYOO0KOTr0 00ydIeH s, BUIBI O0yIEeHHS.

Tewma 1.2. JlanHbIe B MAIIHHHOM O0yUYEHUH.

Tema 1.3. OcHOBHBIE METPHUKH OLIEHKH MOJIENE MallIMHHOTO/TITyOOKOTO
oOydeHusl.

Tema 1.4. Python ans 3ama4 MHTEIUIEKTYaIbHOTO aHATN3a U 00PabOTKH
JTaHHBIX Ha OCHOBE METOJI0JI0I'MH MALIMHHOIO 00yueHus. Cpena
paspaboTku Anaconda, uHCTpyMeHTHI Spider u Jupyter Notebook.
OCHOBHBIE NTAKETHI pa3padOTKU CUCTEM MALIMHHOTO 00y4eHus. [1omHbIi
IIPOEKT UHTEJIEKTYaJIbHOI'O aHAJIM3a IaHHBIX Ha OCHOBE METO/10JIOTUH
MAaITUHHOTO/TITYOOKOT0 00YYEHHUSI.

Paznen 2. OCHOBBI HCKYCCTBEHHBIX HEHPOHHBIX CETEH.
Tewma 2.1. Buonornueckuit HeMpoH, Kak 3neMeHT Mo3sra. Mcropus

HNCKYCCTBCHHBIX HeﬁpOHHLIX cereil. OCHOBHEIE 3aJa4M, pelIacMbIC




HCKYCCTBEHHBIMH HEHPOHHBIMU CceTsIMU. [Ipumepsl mpuMeHeHus
HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

Tema 2.2. Moaenpb HCKYCCTBEHHOTO HelipoHa. Bupl akTHBAITMOHHBIX
¢yskuuil. OCHOBHBIE KOMIIOHEHTHI M BUJIbI HEHPOHHBIX CETEH.

Tewma 2.3. Tunsl o0yuenus HeiipoHHbIX cetedl. Teopema Konmoroposa.

3. Pazgnen 3. ['my6okoe o0yueHre OCHOBHBIE MOHATHS ¥ KOHILIETIIIUH
Tema 3.1. I'myOokoe oOydeHue, ompeneieHue W KOHIenuus. [ yOokas
HEHpOHHAS CeTh, IPUHLIUT 00y4eHHs U paboThI.
Tema 3.2. IlpeacraBneHue  JaHHBIX  JUIi  HEUPOHHBIX  CETEH:
CTPYKTYpUpPOBaHHE IaHHBIX, TEH30pHl KaK OCHOBHAs CTPYKTypa IaHHBIX
riny0okoro oOydyeHHs, TeoOMEeTpUYecKas HWHTEpIpeTalys OIlepaui ¢
TEH30PaMH U TTYOOKOTO O0YUYCHHS.
Tema 3.3. bazoBelif anroput™M OOy4deHHS HEHPOHHBIX CETEH — aITOPUTM
00paTHOTO pacpoOCTpaHEHUs OMIMOKH WM TPaJUEHTHOTO CITyCKa.
Tema 3.4. @peiimBopk Keras — 0a30BbIli HHCTPYMEHT pa3pabOTKH
HEHPOHHBIX ceTell rITyOOKOTo 00y4YeHusI.
Tema 3.5. IlomHocBsi3HBIE HelipoHHBIE ceTH. CpaBHEHHE C MOJIENBI)
joructuueckoi perpeccuu. Ilpumep pemieHus 3agaud  paclio3HABaHMS]
MIOJTHOCBSI3HOH CEeTHI0, pealn30BaHHON Ha s13b1ke Python cpencramu Keras.
Tema 3.6. IIpoGiieMbl HCU€3HOBEHHS M B3pBIBHOIO pPOCTa I'PAJHUEHTOB,
Mertonpl  pelIeHUs:  MHUIMANMA3ALUS  BECOBBIX  KOA((HUIMEHTOB,
HEHACBIIIaeMble (DYHKIIMH aKTHBALUH, TAKeTHAs] HOpMaTU3allHs.
Tema 3.7. CoBpeMeHHbIE METOIBl M AITOPUTMBI OOY4YEHHs HEHpPOHHBIX
ceTell: makeTHoe OOy4yeHHE, MHUHH-IIAKETHOE OOydeHHe, CTOXacTUYeCKHUil
TPaJMEHTHBIA CIYCK, MOMEHTHAas ONTHUMH3ALUS, YCKOPEHHBIH TpaIreHT
Hecrepoga, anroputm AdaGrad, anroputm RMSProp, anroputm Adam.
Tema 3.8. Perymspusauus HelpoceTeBbIX MojeNeil: paHHee MpeKpalleHue,
JTUHAMUYECKOE M3MEHEHUE CKOPOCTH O0OydeHMsS U IPUMEHEHHE OOpaTHBIX
BBI30BOB JIII BO3JCHCTBUS Ha MoOHelnb B Xoie oOydenms; 11, 12
peryispuzalus; peryspusalus HCKIroueHneM — dropout; peryispusaius
JIOTIOJTHEHHUEM JJAHHBIX.

4. Paznen 4. CBepTouHBIC HEUPOHHBIE CETH.
Tema 4.1. CBepTouHble 2-MepHbIE HEUPOHHBIE CETH: aPXUTEKTYPa,
OCHOBHBIE ONEPallK U PUHLUIIBI pab0Thl CBEpTOUHOM ceTu. IIpumepsl
peLeHus 3a1a4 KOMIIbIOTEPHOIO 3pEHUS 2-MEPHBIMU CBEPTOUYHBIMU CETSIMH.
Tewma 4.2. Vicionp30Banne NpeABapUTEIEHO 00YIEHHOM
CBEPTOYHOI HEWPOHHOW CETH U ee J0OOyUIeHHE.
Tewma 4.3. CepTouHble 1-MepHbIE HEHPOHHBIE CETH: aHAIN3
nocienoBaTenbHOCTeN NaHHbIX. [IprMephl pereHus 3a1ad perpecCHOHHOTO
U KIacCU()UKAIIMOHHOTO aHAJIN3a MTOCIIeI0BATENbHOCTEH JaHHBIX.

5. Paznen 5. Pexyppentnrie netiponnsie cetu (PHC).
Tewma 5.1. PexyppeHTHBIE HEHPOHHBIE CETH: apXUTEKTYPa U MPUHIIUIIBI
paboTHI, OCHOBHEIE 33/1a9H MAIIMHHOTO/TITy0OOKOTO 00YUCHNUS aHATH3a
[10CJIeJ0BAaTENbHOCTEN 1aHHbIX.
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. YydilieHHbIE METO/IbI HCTIOIB30BaHUS
PEKYPPEHTHBIX HEHPOHHBIX CeTel: peKyppeHTHbIH dropout,
[10CJIeJ0BAaTEeNbHOE 00BEIMHEHNE PEKYPPEHTHBIX HEHPOHHBIX CIIOEB,
nByHanpasienHsie PHC.
Tewma 5.6. [IpuMepsl MpOorpaMMHBIX peaNn3anyii U perieHus 3a1ad
PErpecCHOHHOTO U KIaCCH(PHUKALMOHHOTO aHAIN3a TTOCIIEI0BATENbHOCTEH
JIaHHBIX.

6. Paznen 6. ABTOKOIUPOBIIUKH.

Tema 6.1. ApxuTexTypa aBTOKOJUPOBIIMKA U IPUHLUIBI paboThl, 00ydYeHue,
Tema 6.2. CxxumMaronye aBTOKOAUPOBIIUKU. AHATIHN3 IJ1aBHBIX KOMIIOHEHTOB




C TIOMOIIBIO CKMMAIOILETo JIMHEIHOro aBToKoAMpoBIIKKa. [Tpumep
IIPOrpaMMHOH pean3aluu.
Tema 6.3. MHorocioliHble aBTOKOAUPOBIIMKH. I[Ipumep mnporpamMMmHoi
peanu3anuy.
Tema 6.4. lymononasistomuye aBToOKoAUpoBIIMKH. [IprMep nmporpaMMHoi
peanuzanum.
Tema 6.5. CeprouHble aBTOKOAUPOBUIMKH. [IprMep nmporpaMMHoOM
peanuzanum.
Tema 6.6. PexyppenTtHbie aBTOKOAUpOBIIMKH. [IpriMep mporpaMMHOA
peanu3anuy.
Tema 6.7. OOyueHne HEUPOHHBIX CETE Ha YACTUYHO Pa3MEUEHHBIX JaHHBIX.
[Ipenobydenue u TouHast HaCTpoiika HelpoHHoi ceTu. [IpenoOyuenue ¢
IIPUMEHEHUEeM OTpaHMYCHHBIX MalluH bosibiMana. [IpenoOyuyenue ¢
HCIOJIb30BaHUEM aBTOKOAMPOBLIMKOB. [IprMeps! mporpaMmMHO#I
peaau3aunuy.

Pazgen 7. HeiipoceteBast 00paboTka TeKCTOBBIX JaHHBIX (Natural language
processing — NLP).
Tema 7.1. IloaroToBKa TEKCTOBBIX JAHHBIX: CTAHAAPTU3ALUS U
TOKEHU3ALMS.
Tewma 7.2. IIpsiMmoe KoaupoBaHKE CIOB U CUMBOJIOB. [IpsiMoe xemmpoBanue
npusHakoB (one-hot hashing trick).
Tewma 7.3. InnekcupoBanue cioBapsi. Mcronb30BaHue cios
TextVectorization.
Tewma 7.4. IlpencraBneHne TPyl CIIOB MHOYKECTBAMH:
YHUTPaMMBbl, OUTpaMMbl, HopMain3oBaHHble Ourpammel ¢ TF-IDF
KOAUPOBAHUEM.
Tewma 7.5. IlpencTaBneHue TPyl CIOB KakK MOCIEI0BATEIFHOCTEN: IPSIMOE
KOZIMpPOBaHKE, BEKTOPHOE KOMITAKTHOE TIpecTaBiieHue, cioit Embedding,
MpeABapUTeIbHO 00yUeHHBIE BEKTOPHBIEC PEACTaBIECHHS TEKCTOBBIX
nanHbelx Word2vec u GloVe.

[TpuMmepsl pelieHus 3a1a4u aHanu3a ¥ 00pabOTKU TEKCTOBBIX JaHHBIX.

4.3. Tlpaktuueckue (CEMHUHAPCKUE) 3aHATHSI
TeMbl MpakTHYECKHUX 3aHATUI U UX TPYIOEMKOCTb IPUBEACHBI B Ta0IHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U X TPYJIOEMKOCTb

N3 aux Ne
Ne | Tewmsl npaktndeckux | PopMbI IPAKTUYECKHUX | TpPyIOEMKOCTb, |MPAaKTHUECKOM [pazaena
n/m 3aHATUI 3aHATU] (gac) MMOATOTOBKH, | THCIIMII
(dac) JIMHBI
Y4eOHBIM MJIAHOM HE MPETYCMOTPEHO
Bcero
4.4. JlabGopaTopHbIe 3aHITHS
Tembl 1a00paTOPHBIX 3aHATHI U UX TPYJOEMKOCTh NPUBECHBI B Ta0OIHIIE 6.
Tabnuna 6 — JlabopaTopHbIe 3aHATHS U UX TPYAOEMKOCTb
N3 vux Ne
Ne TpynoeMKOCTh, | IPAKTUYECKOH | pa3aena
HanmMenoBanue mabopaToOpHBIX paboT pyA - | P pasa
n/m (dac) MMOATOTOBKH, | JUCITUII
(1ac) JIUHBI




Cemectp 7

1 Pemenne 3amaun  perpecCHOHHOTO  aHalM3a 8 8 1-5
JIaHHBIX Ha OCHOBE MOJIeJiell HeHPOHHBIX CeTeH.

2 Perrennie 3amaun kimaccu(UKalMyd JAHHBIX Ha 8 8 1-5
OCHOBE MoJiesiell HEMPOHHBIX CETEH.

3 Pemenne 3amaun  MPOrHOCTHMYECKOTO — aHAIU3 6 6 3-6
JIaHHBIX Ha OCHOBE MOJIeJiell HeHPOHHBIX CeTeH.

4 Pemrenue 3a1a4 KOMIIBIOTEPHOTO 3PEHUS HA 6 6 3-6

OCHOBE MOJIelieli HEMPOHHBIX CeTel: COOCTBEHHOM
pa3paboTKH U MPpeo0ydeHHBIX/T000yIeHHBIX
MOJIETIEH.

5 Pemenne 3anau 00pabOTKM TEKCTOBBIX TAHHBIX Ha 6 6 3.7
OCHOBE MOJIENIe HEUPOHHBIX CETEH.

Bcero 34 34

4.5. KypcoBoe npoekTupoBaHue/ BHIOIHEHUE KypCOBOH pabOTHI

Ilenp  KypcoBOro  IpOEKTa: 3aKpeIUIEHWE U pa3BUTHE  HABBIKOB  METO/OB
MAaIIMHHOTO/TIy0OKOro  oOy4yeHMs B  IPOSKTHMPOBAHMM U pa3paboTKe  MPOrpaMMHO-
JITOPUTMHUYECKOr0 oOecredeHus], yayyllleHue KadecTBa U 3(pPeKTHBHOCTH MH(POPMALMOHHBIX
CHUCTEM.

YacoB npakTudeckoil moarotoBku: 10

[IpumepHBbIe TeMbI 3aJJaHU HAa KypCOBOM MPOEKT npuBeneHs! B pazaene 10 PII/I.

4.6. CamocrosiTenbHas paboTa 00yJaronmxcs
Bunpsl camocTosiTenbHOM paboThl U €€ TPYI0EMKOCTb IPUBEACHBI B TabnuLe 7.

Tabmuna 7 — Buzbl caMoCTOSTENbHOM paOOThI U €€ TPYI0EMKOCTh

. Bcero
Bun camocrositenpbHON paboOThI qac ’ CemecTtp 7, 4ac CewmecTp 8, gac
1 2 3 4
Nzydenne TeopeTHUECKOTO MaTepuaa 15 15

muctuiinasl (TO)

Kypcosoe npoektuposanue (KII, KP) 26 26

PacuerHo-rpadmueckue 3amaanus (PI'3)

Brimonnenne pedepara (P)

IToaroToBka K TEKyLIeMy KOHTPOIIIO

ycneBaemoctu (TKY) 15 15

Jomamnee 3apanue (13)

KonTponbasie pabotel 3a04ankoB (KP3)

[ToaroroBka Kk MpoMexXyTOYHOU 10 10
arrecranuu (I1A)

Bcero: 66 40 26

5. TepeueHb y4eOHO-METOANICCKOTO 00CCIICUCHHUS
IUISL CAMOCTOSITEIIbHOM paboThl 00yJaromuXCcs MO AUCIUILTHHE (MOIYIIIO)
VY4eOHO-MeTOIMUECKNe MaTepUabl sl CAMOCTOSITEIbHON paboThl O0YJaromIMXCsl yKa3aHbl B
m. 7-11.

6. IlepeueHp eYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3IaHUN




IlepedyeHp neyaTHBIX M AIEKTPOHHBIX YUEOHBIX U3/JaHUN NpUBEAEH B TabiuIe 8.
Tabmuna 8— IlepedeHp NMevaTHBIX M DJICKTPOHHBIX YUCOHBIX U3AAHUN

Komuectso

9K3EMIUTPOB B

Hlp/ OubmoTeKe
URL anpec bubmuorpaduyeckas ccblika (kpome

AJICKTPOHHBIX
IK3EMIUISIPOB)

https://e.lanbook.com/book/348086 | Makkuuuu Y. Python u ananm3 gaHHBIX.
[epBuynas 06paboTKa JaHHBIX C
npuMeHneHueM pandas, NumPy u Jupyter.
- U3natenscTtBo "JIMK Ilpecc", 2023.

https://e.lanbook.com/book/131721 | Makkuuau Y. Python u ananu3 qaHHBIX
NznarensctBo "JIMK Ilpecc”, 2020.

https://e.lanbook.com/book/107901 | T'yndemroy ., benmkuo U., Kypsuiib
A. T'my6Gokoe oOydenue. - 3naTenscTBo
"IMK IIpecc", 2018.

https://e.lanbook.com/book/241199 | ®epauriu D. [11aba0HBI 1 IPaKTHKA
ri1y6okoro o0y4enus. - M3naTeabpcTBo
"IIMK Ilpecc", 2022.

https://e.lanbook.com/book/111438 | Aaronuo Jxymiu, Cymkur [lan
bubnmuotexa Keras — mHCTpyMEHT
riry6okoro o0yuenus. Peanmsanus
HEHPOHHBIX CETEM C MMOMOIIBIO
o6ubmmorex Theano u TensorFlow. -
NznarensctBo "MK Ilpecc”, 2018.

https://e.lanbook.com/book/116122 | Tlarrepcon Jx., ['ubcon A. I'mybokoe
o0y4yeHHe C TOUKU 3pEeHUs MpaKTHKa. -
NznarensctBo "JIMK Ilpecc”, 2018.

7. IlepedeHb 31€KTPOHHBIX 00pa30BaTENBFHBIX PECYPCOB
MHPOPMAMOHHO-TEIEKOMMYHHKAIIMOHHOU ceTH «HTepHeT»
Ilepeuenn 3JIEKTPOHHBIX 00pazoBaTeIbHbIX pecypcos UH(POPMALMOHHO-
TEIEKOMMYHHUKAIIMOHHON ceTn «lHTepHeT», HEOOXOAMMBIX Ui OCBOCHMS JUCLMIUINHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedeHp SIIEKTPOHHBIX OOpa30BATEIBHBIX PECYpCOB HH(MOPMAIIHOHHO-
TEJICKOMMYHHKaIMOHHO cetn «MHTepHeT)

URL anpec HaunmenoBanue
https://anaconda.cloud/support- | Jlokymenramus mmo cpeae paspabotku Anaconda, ee
center/product-documentation KOMITOHEHTaM B HHCTPYMEHTaM
https://www.anaconda.com/open- | CoBpeMeHHBIE TTaKeThl, ONOITMOTEKN U HHCTPYMEHTHI
source pa3paboTKH CHCTEM MAIIMHHOTO 00y4eHus B Python
https://keras.io/ [MTaker pa3paboTku HelipoceTeBbIX Moaenei Keras.
https://www.tensorflow.org/ [MTaker pa3paboTku HelipoceTeBbIX Moaenel Tensorflow.

8. Ilepeuenb HHPOPMAIIMOHHBIX TEXHOJIOTHI




8.1. Ilepedyenp mnporpaMMHOro oOecneueHHs, HCIOJIb3YEMOIr0 MpPH OCYILECTBICHUH
00pa3oBaTeIbHOro MpoLecca Mo AUCHUILIHHE.
Ilepedenp McnoNB3yeMOro MporpaMMHOro odecreyeHus npejacrasieH B Tadbauie 10.

Tabmuna 10— IlepeueHp mporpaMMHOTO 00ecTieUeHHs!

Ne i/t HaumenoBanue

CBob6oaHo pacnpoctpansemoe [10:

- HHTEPNPETATOp SA3bIKa porpamMmupoBanus Python 3.%;

- cpena pa3pabotku Anaconda ¢ COOTBETCTBYIOIIMME HHCTpyMeHTamu (Spyder,
Jupyter Notebook) u makeramMmu MaImmMHHOTO/TITyOOKOT0 00ydeHus, 00pabOTKH 1
BU3YyaJIN3alM1 TAaHHBIX.

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

8.2. I[epeueHn MH(POPMAITTOHHO-CITPABOYHBIX CUCTEM,HCITOJTb3YEMBIX npu
OCYIIECTBIICHUH 00pa30BaTEILHOTO TpoIiecca Mo JUCIUILITHHE

[lepeuens HCMONB3yeMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHUCTEM TMPEJACTABICH B
Tabmume 11.

Ta6numa 11— [lepeyeHp MHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne o/ HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TexHHUYECKas 6a3a
CoctaB  MaTepHalbHO-TEXHMYECKOH 0a3bl, HEOOXOAMMOW Uil  OCYIIECTBIECHUS
00pa3oBaTeabHOro Mpolecca o AUCHUILIMHE, IIpeicTaBiIeH B Tabaunel?2.

Tabnuma 12 — CoctaB MaTepuaabHO-TCXHUYCCKOH 0a3bl

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

10. OueHouHble cpeAcTBa I IPOBEACHUS POMEKYTOUHOM aTTecTaluu
10.1. CoctaB OLEHOYHBIX CPEACTBIUISI TPOBEIEHUS MPOMEXKYTOUHOH aTTecTaluu
oOyuarontuxcs Mo IUCIUILTMHE TpUBe/ieH B Tabmuie 13.
Tabnuma 13 — CocTaB OIEHOYHBIX CPEACTB IS MPOBEACHUS IPOMEKYTOYHOM aTTeCTalluU

Bua npomexyTo4uHON aTTecTaluu [TepeyeHb OLICHOYHBIX CPEJICTB
DK3aMeH Croucok BOIIPOCOB K IK3aMEHY;
TecTbl.
BrimonaeHMe KypcoBOTO MPOEKTa DKcrepTHas OIICHKa Ha OCHOBE TPEeOOBaHHN K
COJIEPXKAHUIO0 KYPCOBOTO MPOEKTA.

10.2. B kauecTBe KpUTEpUEB OLEHKU YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHMS)
KOMIETEHIIMH 00yJyarolUMuUCs NpUMEHseTcsl S-OamibHas IIKanda OLEHKH cHOpMUPOBAHHOCTHU
KOMIIETEHIIU), KOTOpas npuBeseHa B Tabuune 14. B Tedenne cemectpa MOXKET MCIOIb30BATHCS
100-6annpHast  mKala  MOJYJIbHO-PEUTHHTOBOM  CHCTEMBl ~ YHUBEpPCHTETa,  IpaBHIIa




HCITI0JIb30BaAHUA KOTOpOﬁ, YCTAHOBJICHbBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM 4AKTOM

I'VAIL

Tabmuna 14 -Kputepuu olieHKH YpoBHsI cQOPMHUPOBAHHOCTH KOMITETEHITHIA

OrleHKa KOMITETEHITUHI

5-OayuTbHAs IIKaIa

XapakTteprcTrika c(hOpMHUPOBAHHBIX KOMITETCHITUIA

«OTJIMYHO»
<Ga4YTCHO»

— oOyvatonuiicss TIIyOOKO W BCECTOPOHHE YCBOWJI MPOTPaMMHBIN
MaTepual;

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

— OMMpasCh Ha 3HAHHWA OCHOBHOM M JOMOJHUTENHHOW JHUTEpaTypHl,
TECHO MPUBS3bIBAET YCBOCHHBIE HayYHbBIE TIOJIOKEHUS C TPAKTHUECKOM
JIeATEeTbHOCTBIO HAIIPaBICHUS;

— yMeno 000CHOBBIBACT M apTYMEHTHUPYET BBIJIBUTACMbIC UM UJIEH;

— JIeJIacT BBIBOJIBI M 0000IICHUS;

— cBOOOJIHO BJIAJICET CUCTEMOMW CHCIIMATU3UPOBAHHBIX TIOHSATHH.

«XOpOIIO»
<«GavTEHO

— 00y4aroUuiicss TBEpJO YCBOMII NPOrpaMMHBIN MaTepHal, IPaMOTHO U
MO CYyWIECTBY H3JIaraeT €ero, ONUpasCh HA 3HAHUS OCHOBHOM
JUTEPATYPHL;

— HE JIOMYCKAaeT CYLIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHHUS C MPAKTUUYECKOH JAESTEIbHOCTHIO
HarpaBJICHUs;

— apryMEHTHUPYET Hay4HbIE ITOJ0KCHHUS;

— JIeJTaeT BBIBOJIBI M 000OIICHNS;

— BJIaJICET CUCTEMOI CllelIMaIu3UPOBAHHBIX TOHATHUIA.

«yIOBJIETBOPUTEIILHO)
<«GavTEHOY

— 00y4JaroUIHiACsl YCBOWJI TOJBKO OCHOBHOW MPOTPAMMHBIA MaTepHal,
[0 CYIIECTBY M3JAraeT €ro, ONMUpasCh HA 3HAHMS TOJBKO OCHOBHOM
JIUTEPaTYpPhI;

— JIOIYCKAaeT HeCYIIECTBEHHbIE OMIMOKH U HETOYHOCTH;

— UCHBITBIBAET 3aTPYAHEHUS B IPAKTUYECKOM IIPUMEHEHUHU 3HAHWU
HaIpaBJICHUS;

— cnabo apryMeHTHPYeT HaydHbIE TIOJI0KEHUS;

— 3aTpyaHsETCS B (JOPMYIMPOBAHUN BBIBOJIOB H 000OIICHHIA;

— YaCTUYHO BIAJECET CHCTEMOMN CIIEIINATU3UPOBAHHBIX OHSITHIA.

«HEYIOBJICTBOPUTEIILHO»
«HE 3aYTCHO»

— OOydJarouuiicss HE YCBOWJI 3HAYUTEIHHOH YacTH MPOTPaMMHOTO
MaTepuana;

— JIONyCKaeT  CYIIECTBEHHblE  OIIMOKM W HETOYHOCTH  HpHU
paccMOTpeHUH Mpo0JieM B KOHKPETHOM HalpaBlICHUH;

— UCHBITHIBAET TPYAHOCTH B IPAKTUYECKOM IIPUMEHEHUH 3HAHMUIL;

— HE MOXET apryMEHTHPOBATh HAyYHbIE MOJIOKEHUS;

— He GOPMYITMPYET BBIBOJIOB M 00OOIICHHUH.

10.3. TunoBble KOHTPOJIbHBIE 33JJaHUS WU UHBIE MAaTEPHAIIbI.
Bompocsr (3agaun) amnst 3x3aMeHa npejcTaBieHbl B Tabmuie 15.

Tabmuna 15 — Bonpocsl (3axaun) y1st SK3aMeHa

Kon

Ne i/t [Tepeuens BompocoB (3a1a9) IS IK3aMEeHA HHKaTOpa
1. Omnpenenenre u 3aa9u MamHHOTO 00y4yeHus. Tumsl cucrem | [1K-6.3.1,
MAIIMHHOTO 00Yy4YeHUsl, BUIBI O0YUIEHHUSL. [1K-6.3.2
2. [IK-6.3.1,
JlaHHBIE B MaITMHHOM/TITyOOKOM 00y4YeHHUH. [IK-6.3.2,
[IK-6.Y.1
3. I1K-6.3.1,
MeTpHKH OLEHKH KadecTBa MOAEIIei perpeccuH. [1K-6.3.2,
[IK-6.Y.1
4. MeTpuKH OlleHKH KadecTBa MojieNiell KiraccurKauu TIK-6.3.1,
' [1K-6.3.2,




I1K-6.V.1

5. buonornueckuii HeiipoH, Kak dmeMeHT Mo3ra. OCHOBHBIE 1IK-6.3.1,
33144, PeIIaeMble HCKYCCTBEHHBIMU HEHPOHHBIMHU CETSIMH. [1K-6.3.2
6. Mogenb HCKyCCTBEHHOTO HEMpOHa. BHbI aKTHBaLIMOHHBIX [IK-6.3.1,
¢yskuuii. OCHOBHBIC KOMIIOHEHTHI M BHJIBI HepoHHBIX ceTeil. | T1K-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 oOyueHue, onpenenenue u koHnennus. [myOoxas 1K-6.3.2
HEWpOHHAsI CETh, MPUHIUI 00yUSHHS U paOOTHI. MK-6.Y 1
9. IIpencraBnenne naHHBIX I HEHPOHHBIX CETEH: [IK-6.3.1,
CTPYKTYpUPOBaHUE AaHHBIX, TEH30Pbl Kak OCHOBHasA cTpykrypa | [1K-6.3.2,
JAHHBIX TITyOOKOT0 00ydYeHHs, TeOMETpUIeCcKas [IK-6.Y.1
MHTEPIPETALHS ONEepaIiid C TEH30paMH U TITyOOKOTO
obydeHwus.
10. bazoBerit anroputM 00y4eHUs HEHPOHHBIX CETEH — AITOPUTM IIK-6.3.1,
00paTHOTO pacnpocTpaHeHus: omuOKu/rpagrenTHoro cnycka. | 11K-6.3.2
11. . [1K-6.3.1,
HonHOCBsBHH(i HelpoHHble ceTd. CpaBHEHHE ¢ MOJIETIBIO TK-6.3.2,
JIOTUCTHYECKOM PErpecCHH. MK-6.Y 1
12. [TpoGiieMbl HCUe3HOBEHMSI M B3PBIBHOT'O POCTA TPaIMEHTOB. IK-6.3.1,
Merton penieHus: METOAbl MHUIIMATU3aLUA BECOBBIX I1K-6.3.2,
K03 (UITUEHTOB. I1K-6.Y.1
13. [1K-6.3.1,
[Tpobnembl MCYE3HOBEHHSI M B3PHIBHOTO POCTA TPATUCHTOB. T1K-6.3.2,
Merton pelieHus: HeHachlaeMble QYHKIMHY aKTUBALUU. MK-6.Y 1
14. [1K-6.3.1,
[TpoOnembl HCUE3HOBEHUS U B3PBIBHOI'O pOCTa IPaJUEHTOB. T1K-6.3.2,
Meron pemieHus: NMaKeTHas HOPMaIA3aLKA. MK-6.Y 1
15. CoBpeMeHHbIE METOIbI 00YUeHHsI HeUPOHHBIX ceTeii: maketHoe | [1K-6.3.1,
o0ydeHne, MUHH-TIAaKeTHOE 00yYeHUE, CTOXaCTUIECKHI I1K-6.3.2,
TpaJIueHTHBIN cnyck. CpaBHEHHE. I1K-6.VY.1
16. . . I1K-6.3.1,
CoBpeMeHHbIE aNTOPUTMbI 00yUeHHS HEHPOHHBIX CETEH: TK-6.3.2,
MOMEHTHAs ONITUMHU3ALU. MK-6.Y 1
17. . . [1K-6.3.1,
COBpeMeHHf,Ie aNropuTMbl 00y4eHHUs] HEHPOHHBIX CETeH: TK-6.3.2,
YCKOpEeHHBIN rpagueHT Hectepona. MK-6.Y 1
18. . . [IK-6.3.1,
CoBpeMeHHbIE aNTOPUTMbI 00YUEeHHU HEHPOHHBIX CETEH:
anroput™ AdaGrad. IK-6.3.2,
[IK-6.Y.1
19. . . [IK-6.3.1,
CoBpeMeHHbIE aNTOPUTMbI 00yUeHH HEHPOHHBIX CETEH:
anroput™ RMSProp. IK-6.3.2,
[IK-6.Y.1
20. . . [IK-6.3.1,
CoBpeMeHHbIE aNTOPUTMbI 00yUeHH HEHPOHHBIX CETEH: TK-6.3.2,
anroputm Adam. MK-6.Y 1
21. Perynspusanus HelipoceTeBbIX MOJIENICH: paHHEE [IK-6.3.1,
MpeKpalleHue, JMHaMA4YecKoe n3MeHeHue ckopoctu oOyuenust | [1K-6.3.2,
Y IpUMEHEHNE OOpaTHBIX BHI30BOB JIJIsl BO3/ICHCTBHUS Ha IIK-6.VY.1
MOJIeJIb B X0JI€ 00y4EeHHUsL.
22. Perynsapusamms HeiipoceTeBbix Moneneid: 11, 12 perynmsapusanus. | I1K-6.3.1,




I1K-6.3.2,

[IK-6.Y.1
23. . . [IK-6.3.1,
Perynsapusanus HelipoceTeBbIX MOJIENIEH: peryisipu3anus T1K-6.3.2,
UCKIIIoueHHeM — dropout. MK-6.Y 1
24, . . [IK-6.3.1,
Perynsapusanus HelipoceTeBbIX MOJIENIE: peryispu3anus T1K-6.3.2,
JIOTIOJTHEHUEM JIaHHBIX. MK-6.Y 1
25. . [IK-6.3.1,
CBeprouHble 2-MepHbIE HEMPOHHBIE CETH: apXHTEKTYpa, TK-6.3.2,
OCHOBHBIE ONEpalyy U MIPUHIUIBI paO0Thl CBEPTOUHOMN CETH. MK-6.Y 1
26. . [IK-6.3.1,
CaeprouHsbie 1—MepHLvIe HEHPOHHBIE CETH: aHAJIN3 TK-6.3.2,
[I0CJIEIOBATEILHOCTEH JAHHBIX. MK-6.Y 1
27. PexyppeHTHBIE HEMPOHHBIE CETH: APXUTEKTYPA U MIPUHIUIIBI [IK-6.3.1,
paboThI, OCHOBHBIE 331241 MAIITUHHOTO/TITyOOKOT0 00ydeHHS [IK-6.3.2,
aHaJIM3a MOCJIE0BATEIbHOCTEN JaHHBIX. [IK-6.Y.1
28. [IK-6.3.1,
[Ipocteie PHC. [IK-6.3.2,
[IK-6.Y.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,
I1K-6.V.1
31. VYydlieHHbIe METOIbI HCTIOIb30BaHUA IIK-6.3.1,
PEKYPPEHTHBIX HEHPOHHBIX CeTel: peKyppeHTHBIN dropout, I1K-6.3.2,
noclei0BaTeNbHOE 00bETUHEHHE PEKYPPEHTHBIX HEHPOHHBIX IIK-6.VY.1

cioes, apyHanpasieHHsie PHC.
32. [1K-6.3.1,
ApXUTEKTypa aBTOKOJUPOBIINKA U MPUHIUIIBI pabOTHI, TK-6.3.2,
oOyudenue. CKUMAOIIME U aBTOKOAUPOBILHKH. MK-6.Y 1
33. [1K-6.3.1,
[ymomnonassitoLIe aBTOKOAUPOBILHKH. [IK-6.3.2,
[IK-6.Y.1
34. [1K-6.3.1,
CBepTouHble aBTOKOIUPOBLINKH. [IK-6.3.2,
[IK-6.Y.1
35. [IK-6.3.1,
PexyppeHTHBIE aBTOKOIMPOBLIUKH. [IK-6.3.2,
[K-6.Y.1
36. [Ipenobydenne u TOYHASI HACTPOIKA HEHPOHHOM CETH. IIK-6.3.1,
OrpanudeHHbIe MaITUHBI bosiblMaHa, pego0ydeHne ¢ I1K-6.3.2,
MIPUMEHEHUEM OTrpaHUYCHHBIX MallliH boJsibIiMaHa. I1K-6.V.1
37. . . . I1K-6.3.1,
[IpenoOy4enne u ToUHAst HACTPOHKA HEUPOHHOM CeTH. TK-6.3.2,
[IpenoOydenne ¢ NCNOTB30BAaHIEM aBTOKOAUPOBIINKOB. MK-6.Y 1
38. HetipocereBas 00paboTka TekcToBbIX JganHbIX (Natural I1K-6.3.1,
language processing — NLP). Paznuunsie Buabl npeacrasnenus | [1K-6.3.2,
Y MOJATOTOBKHU TEKCTOBBIX JIAHHBIX JUIsl pemeHus 3agad NLP. I1K-6.VY.1
39. PaznuuHble BUBI IPEICTABICHUS U MMOJATOTOBKH TEKCTOBBIX I1K-6.3.1,




JaHHBIX JUIs pennenus 3anad NLP: TextVectorization. 11IK-6.3.2,
[IK-6.Y.1

40. Paznu4nble BUIBI NPEACTaBICHUS U TIOATOTOBKH TEKCTOBBIX [IK-6.3.1,
JaHHBIX 1711 perienus 3agay NLP: yHurpaMmmebl, OurpamMmmel, [IK-6.3.2,
ourpammbl ¢ TF-IDF koampoBanueMm. [IK-6.Y.1

41. I1K-6.3.1,
Paznuunble BUBI IPEACTABICHUS U TOATOTOBKH TEKCTOBBIX K-6.3.2
JaHHBIX 71 pemeHns 3agad NLP: Bexkropuszamums, Embedding. K- 6'37' 1’

42. Paznuunble BUIBI NPEACTaBICHUS U IOATOTOBKH TEKCTOBBIX [IK-6.3.1,
JaHHBIX 17151 pernenus 3agay NLP: npensapurensHo [IK-6.3.2,
00y4eHHBIE BEKTOPHBIE MPEJCTABICHUS TEKCTOBBIX JaHHBIX [IK-6.Y.1
Word2vec u GloVe.

43. Python nns 3amad uHTEIEKTYa IbHOTO aHATN3a U 00padOTKH [IK-6.B.1
JAHHBIX Ha OCHOBE METOAOJIOrMH MALTUHHOTO O0yUYEHHUSI.

44. OCHOBHBIE TTAKETHI Pa3pabOTKH cucTeM MammHHOTO 00yuenus. | [TK-6.B.1

45. Cpena pa3pabotku Anaconda, uHctpymenTsl Spider u Jupyter | I[1K-6.B.1
Notebook.

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

47. Pemenue 3amaun knaccupuKaruoOHHOTO aHAIN32 [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.

48. Pemienne 3agaun perpecCHOHHOTO aHAIN3a [IK-6.Y.1,
MOCJIeI0BAaTEIbHOCTEN TAHHBIX 1-MEPHBIMU CBEPTOUYHBIMU [IK-6.Y.2,
HEHPOHHBIMU CETSIMH CpeicTBaMu sizbika Python u maketoB IIK-6.B.1
MaIIMHHOTO/TTTy00KOT0 00Y4eHHSI.

49. Pemenue 3amaun knaccupuKaruoOHHOTO aHAIN32 [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.

50. Pemienne 3agaun perpecCHOHHOTO aHAIN3a [IK-6.VY.1,
MOCIIEA0BATEIbHOCTEN JaHHBIX PEKyppeHTHbIMHU HelipoHHbiMUu | [TK-6.Y .2,
CeTSMH CpecTBaMH s3bika Python u makeroB [IK-6.B.1
MAIIMHHOTO/TITY0OKOTO 00yUEHHSL.

51. Pemenue 3a1aun kaccu(pUKaMOHHOTO aHAIN3A TIK-6.V.1,
MOCIIE0BATEIbHOCTEN JaHHBIX pEKyppeHTHbIMHU HelipoHHbiMU | [TK-6.Y .2,
CeTSMH CpeAcTBaMH s3b1ka Python n makeroB [IK-6.B.1
MAIIMHHOTO/TITY0OKOTO 00yUeHHUSL.

52. Pemenus 3aga4 KOMIBbIOTEPHOTO 3PEHHUS 2-MEPHBIMHU [IK-6.V.1,
CBEPTOYHBIMH CETSIMH CpeACTBaMU si3bika Python n makeroB [IK-6.Y .2,
MAIIMHHOTO/TITY0OKOTO 00yUEHHSL. [IK-6.B.1

53. Pemienunst 3aa4 KOMIBIOTEPHOTO 3PEHUS] HEUPOHHOM CEThIO C [IK-6.Y.1,
npenoOydeHneM C Ha OCHOBE aBTOKOIUPOBIIMKA HITH [IK-6.Y.2,
OTrpaHWYeHHON MamnuHbl bonbiMaHa. I1K-6.B.1

54. [1IK-6.V.1,
Pemenus 3aga4 KOMIBbIOTEPHOTO 3PEHUS MIPEIBAPUTEIBHO K-6.Y 2
00y4YEeHHO CBEPTOYHON HEMPOHHOM CETBIO U €€ 1000y4EHHE. IK-6.B 1’

55. Pemennst 3aaun aHanmm3a TEKCTOBBIX JaHHBIX peKyppeHTHbiMU | [IK-6.Y.1,
HEHPOHHBIMU CETSIMH Ccpe/icTBaMu sizbika Python u maketoB I1K-6.Y.2,




MAIIMHHOTO/TITY0OKOTO 00yUeHHSI. [IK-6.B.1

56. Pemrenns 3aqa4un aHanmm3a TEKCTOBBIX JAHHBIX HEMPOHHBIMHU [IK-6.V.1,
CETSIMU THIIA OJTHOMEPHBIE CBEPTOUYHBIE CETU CPEACTBAMH IK-6.Y .2,
si3pika Python 1 makeToB MammHHOTO/TITy0OKOTO 00YYeHUSL. [IK-6.B.1

57. Pemenust 3amaum aHanmM3a TEKCTOBBIX JaHHBIX HeWpoHHbME | [TK-6.Y.1,

cetaMu ¢ mnpenoOyuenmemM Ha  ocHoBe mpuMmeHenus | [1K-6.Y.2,
ABTOKOAMPOBIUKOB, OTpaHWYeHHOW MammHbl bomernmana, | [TK-6.B.1
npenoOydeHHBIX BEKTOPHBIX mpencrasineHuii cioB  GloVe,
Word2vec  cpeactBamm  sizpika  Python  w makeTtoB
MAITUHHOTO/TITyOOKOTO 00yUYeHHSI.

Bomnpocsr (3agaun) ans 3adera / aud . 3auera npencranensl B Tadbaume 16.
Tabmmma 16 — Bonpocs! (3agaun) s 3aueta / qudd. 3agera

Ne i/t

Kon

ITepeuens Bonpocos (3axau) ams 3aueta / aug¢. 3aueta
P P (sana) 1 pd WHAMKATOpa

Y4eOHBIM [JIAHOM HE NMPEAYCMOTPEHO

[lepeyenr TeM g KypCcOBOTO TPOCKTHPOBAHMS/BBITIONHEHUS KYpPCOBOW pabOTHI
MpeACcTaBiIeHBI B Tabmwmie 17.
Tabauma 17 — [lepedeHp TeM Uil KypCOBOTO MTPOSKTHPOBAHUS/BBIIIOTHEHUSI KYPCOBOM pabOTHI

Ne i/t

ITpumepHBIii nepedeHs TeM sl KypCOBOIO IPOEKTUPOBAHUS/BBITIOIHEHHS
KypcoBoil paboTbl

Pazpaborats npunoxeHne Ha OCHOBE MOJIeNIM THOPUTHON HEHpoceTeBOH
MOJIeJIU: TIOCJIE0BATEILHOCTHOE COEIUHEHNE OJHOMEPHBIX CBEPTOUHBIX U
pexkyppeHTHbIX LSTM HelpoceTeBbIX CI0€B C MOTHOCBSI3HBIM
KJaccu(puKaTOpoM, KOTOPOE ONpeAessieT TEXHUUECKOe COCTOSHIE MaJIOro
KOCMMYECKOTI'0 anmapaTta Ha OCHOBE JaHHBIX €r0 TeJIeMeTPUIECKOM
UH(OPMAIUH.

PazpaboraTs npuinoxeHne Ha OCHOBE MOJIeNIM THOPUTHON HEHpoceTeBOn
MOJIEJI: TOCJIEIOBATEIbHOCTHOE COEIMHEHNUE OJHOMEPHBIX CBEPTOUHBIX U
pexypperTHbIx GRU HEHpOCETEBBIX CI0EB C MOTHOCBSI3HBIM
KJIaccu(UKaTOPOM, KOTOPOE ONPEAEIsIeT TEXHHYECKOE COCTOSHIE MAJIOTO
KOCMHYECKOI'0 anmnapaTta Ha OCHOBE JaHHBIX €ro TeJIEMETPUIECKOU
UH(OPMAIUH.

Pazpaborats npuoxkeHne Ha OCHOBE MOJIEIIH THOPUIHON HEHpoceTeBOn
MOJIIN: TIOCIIEA0BATEILHOCTHOE COCJTMHEHUE OJHOMEPHBIX CBEPTOYHBIX H
PEeKyppeHTHBIX AByHanpaBieHHbIX (Bidirectional layer) HefipoceTeBbIxX
CJIOEB C TIOJTHOCBSI3HBIM KJIACCU(PHUKATOPOM, KOTOPOE OTIPEIENIsIeT
TEXHUYECKOE COCTOSTHUE MaJOro KOCMUYECKOTO amnrmapara Ha OCHOBE JaHHBIX
€ro TeIeMETPUIECKON HHPOPMALIUH.

Pazpabotats npuoxxeHrne Ha OCHOBE MOJICIIN aHCaMOJIsl HeHPOHHBIX ceTei
THUMA O3TTUHT HA OCHOBE CBEPTOYHON HEHPOCETEBOW MOJIEIH C
MIOJTHOCBSI3HBIM KJIACCU(PHUKATOPOM, KOTOPOE OTpeNeIsieT TEXHIIECKOe
COCTOSIHME MAJIOTO KOCMHYECKOI0 armapaTa Ha OCHOBE JaHHBIX €TI0
TeJeMEeTpUUECKO HH(POpMAIHH.

Pazpabotats npunoxxeHne Ha OCHOBE MOJICIIN aHCaMOJIsl HeHPOHHBIX ceTei
THTIa O3TTHHT HAa OCHOBE HelpoceTeBoit pekyppentHoit GRU monenn ¢
HOJHOCBSI3HBIM KJIaCCU(PHUKATOPOM, KOTOPOE ONpeesIeT TEXHUIECKOe
COCTOSIHME MaJIOTO KOCMHUYECKOT0O allapara Ha OCHOBE JaHHBIX €ro
TeJeMeTpUYECKO HH(pOpMAIHH.

P33pa6OTaTB IMPUIJIOKCHUEC Ha OCHOBC MOJCJIN aHcamoOJIst HCﬁpOHHLIX ceTei

THIIa O3TTHHT Ha OCHOBE pekyppeHTHor LSTM HelipoceTeBor MOACIN C




TIOJTHOCBSI3HBIM KJIACCU(UKATOPOM, KOTOPOE OTIPEACIIAET TEXHUUECKOE
COCTOSIHHE MaJIOT0 KOCMHUYECKOI0 anmnapara Ha OCHOBE JAHHBIX €T0O
TEJICMETPUICCKON HH(OPMAIIHH.

Pazpabotats npuoxxeHne Ha OCHOBE MOJICIIN aHCaMOJIsi HeHPOHHBIX ceTei
TUMa O3TTUHT Ha OCHOBE PEKyppPEeHTHOM JByHarpasieHHoi (Bidirectional
layer) HeiipoceTeBOil MOIENH C MOIHOCBSA3HBIM KIACCU(PUKATOPOM, KOTOPOE
onpezAessieT TEXHNIECKOe COCTOSIHIE MAJIoro KOCMUUYECKOr 0 anmnapara Ha
OCHOBE JIAHHBIX €T0 TeJIEMETPHUECKON HH()OpMAIIHH.

Pazpabotats npunoxxeHrne Ha OCHOBE MOJICIIN aHCaMOJIsl HeHPOHHBIX ceTei
TUMa OYCTHHT Ha OCHOBE CBEPTOYHON HEHPOCETEBON MOJEIH C
MIOJTHOCBSI3HBIM KJIACCU(PHUKATOPOM, KOTOPOE OTpeNeIsIeT TEXHIIECKOe
COCTOSIHME MAJIOTO KOCMHYECKOI0O armapaTa Ha OCHOBE JaHHBIX €TI0
TeJeMEeTPUUECKON HH(POpMAIHH.

Pazpabotats npunoxxeHne Ha OCHOBE MOJICIIN aHCaMOJIsl HeHPOHHBIX ceTei
THmna OyCTHHT Ha OCHOBE HelpoceTeBol pekyppenTHoit GRU mozenu ¢
HOJHOCBSI3HBIM KJIaCCU(PHUKATOPOM, KOTOPOE ONpeeNsieT TEXHUIECKOe
COCTOSIHME MaJIOTO KOCMHUYECKOT0 allapara Ha OCHOBE JaHHBIX €ro
TeJeMEeTpUIECKO HH(OpMAIHH.

10

Pa3pabotath npunoxeHne Ha OCHOBE MOJIENIN aHCAaMOJIsl HEHPOHHBIX ceTei
Tumna OycTHHT Ha ocHOBe pekyppeHTHOH LSTM HeiipoceTeBoi Moaenu c
HOJHOCBSI3HBIM KJIaCCU(PHUKATOPOM, KOTOPOE ONpeesIeT TEXHUIECKOe
COCTOSIHUE MaJIOro KOCMHUYECKOT0 anmapara Ha OCHOBE JJaHHBIX €T0
TeJIeMETPUUECKON HH(POpMAIHH.

11

PazpaboTath npunoxeHre Ha OCHOBE MOJICTIH aHCAMOJIsI HEWPOHHBIX CeTel
THTNa OYCTHHT Ha OCHOBE PEKYPpPEHTHOH JByHanpasineHHol (Bidirectional
layer) He#poceTeBON MOJENN C MOJHOCBSI3HBIM KJIaCCH()UKATOPOM, KOTOPOE
oIpeessieT TEXHUYECKOe COCTOSHIE MaJOro KOCMUYECKOr0 armnapara Ha
OCHOBE JIAaHHBIX €r0 TeJIEMETPUIECKON HHPOPMAIIHH.

12

PazpaboraTs npuinoxeHne Ha OCHOBE MOJIeNIM THOPUTHON HEHpoceTeBOn
MOJIEJIU: TI0CJIEI0BATEIbHOCTHOE COEIUHEHNE OJHOMEPHBIX CBEPTOUHBIX U
pekyppeHTHbIX LSTM HelpoceTeBbIX CI0€B C MOTHOCBSI3HBIM
KJaccu(puKaTOpOM, KOTOPOE ONpEeAEseT CETEBbIE aTaKK HAa OCHOBE JIaHHbBIX
ceTeBoro Tpaduka.

13

Pazpabortats nmpuoxkeHne Ha OCHOBE MOJICIIH THOPUIHOW HEHpoceTeBOn
MOJIEJI: TOCJIEIOBATEIbHOCTHOE COEIMHEHNE OJHOMEPHBIX CBEPTOUHBIX U
pexypperTHbIx GRU HEHpOCETEBBIX CIOEB C MOTHOCBSI3HBIM
KJIaccu(puKaTOpOM, KOTOPOE ONpPEAETISeT CETEBbIE aTaKK HAa OCHOBE JIAHHBIX
ceTeBoro Tpaduka.

14

PazpaboraTts npuinoxeHne Ha OCHOBE MOJICNIM THOPUTHON HEHpoceTeBOH
MOJIeJIU: TIOCJIE0BATEILHOCTHOE COEIMHEHNE OJHOMEPHBIX CBEPTOUHBIX U
PEKyppEHTHBIX JABYyHampaBieHHbIX (Bidirectional layer) HeiipoceTeBbIx
CJIOEB C IIOJHOCBSI3HBIM KJIACCU(PHUKATOPOM, KOTOPOE OTIPEIEIISET CETEBbIE
aTaKl Ha OCHOBE JIAHHBIX CETEBOT0 TpaduKa.

15

P3.3pa6OTaTB IMPUIJIOKCHUEC Ha OCHOBC MOJCJIN aHcamOJIs HEﬁPOHHLIX ceTei
THIA O3TTUHT HA OCHOBE CBCpTO‘-IHOﬁ HeﬁpOCGTeBOﬁ MOACIIH C
IMOJTHOCBA3HBIM KJ'IaCCI/I(l)I/IKaTopOM, KOTOPOC ONPEACIACT CECTCBBIC ATAKU HA
OCHOBC JaHHBIX CCTCBOI'O Tpaq)m(a.

16

Pazpabotath npunoxeHrne Ha OCHOBE MOJIENIN aHCaMOJIsl HEHPOHHBIX ceTei
THMa O3TTUHT HAa OCHOBE HelpoceTeBoi pekypperTHoit GRU mozenu c
HOJHOCBSI3HBIM KJIaCCU(PHUKATOPOM, KOTOPOE ONpeieNsIeT CETEeBbIEe aTaku Ha
OCHOBE JIaHHBIX CETEBOr0 TpaduKa.

17

P33pa6OTaTB IMPUJIOKCHUEC Ha OCHOBC MOJCIN aHcaMmOJIs HCﬁpOHHLIX ceTei




TUMa O3TTUHT Ha OCHOBE peKkyppentHoit LSTM HeiipoceTeBoi Moaenu ¢
MIOJTHOCBSI3HBIM KJIACCU(PHUKATOPOM, KOTOPOE OTIPENIeNIsIeT CETEBbIC aTaki Ha
OCHOBE JIAHHBIX CETEBOTO TpaduKa.

18

Pazpabotats npuoxxeHne Ha OCHOBE MOJICIIN aHCaMOJIsi HeHPOHHBIX ceTei
TUMa O3TTUHT Ha OCHOBE PEKyppPEeHTHOM JByHarpasieHHoi (Bidirectional
layer) HeiipoceTeBOil MOIENH C MOTHOCBSA3HBIM KIACCU(PUKATOPOM, KOTOPOE
OTIPEJIENISCT CETeBBIC aTAaKW HA OCHOBE JAHHBIX CETEBOTO TpaduKa.

19

Pa3zpaborats npuioxeHne Ha OCHOBE MOJICIIA aHCAaMOJIsl HSHPOHHBIX CETEH
TUMa OYCTHHT Ha OCHOBE CBEPTOYHON HEHPOCETEBON MOJIEIH C
TIOJTHOCBSI3HBIM KJIACCU(PHUKATOPOM, KOTOPOE OTIPENeNIsIeT CETEBbIC aTakh Ha
OCHOBE JIAHHBIX CETEBOTO TpaduKa.

20

Pazpabotats npunoxxeHne Ha OCHOBE MOJICIIN aHCaMOJIsl HeHPOHHBIX ceTei
THTa OYCTHHT Ha OCHOBE HelipoceTeBol pekyppenTHoit GRU mozxenu ¢
TIOJTHOCBSI3HBIM KJIACCU(PHUKATOPOM, KOTOPOE OTIPENeNIsIeT CETEBbIC aTaki Ha
OCHOBE JIaHHBIX CETEBOr0 Tpaduka.

21

Pazpabotats npunoxxeHrne Ha OCHOBE MOJICIIN aHCaMOJIsl HeHPOHHBIX ceTei
Tuna OyCTHHT Ha ocHOBe pekyppeHTHO LSTM HelipoceTeBoit Monenu ¢
HOJHOCBSI3HBIM KJIaCCU(PHUKATOPOM, KOTOPOE ONpeIeNsIeT CETEeBbIe aTaku Ha
OCHOBE JIaHHBIX CETEBOr0 TpaduKa.

22

PazpaboTath npunoxeHre Ha OCHOBE MOJICTIH aHCAMOJIsI HEWPOHHBIX ceTeil
THNa OYCTHHT Ha OCHOBE PEKYPpEHTHOH JByHanpasineHHol (Bidirectional
layer) He#poceTeBON MO C MOJHOCBSI3HBIM KJIaCCH()UKATOPOM, KOTOPOE
OIIpeIeTIsIeT CeTEeBbIe aTaKU HAa OCHOBE JaHHBIX CETEBOTO TpagHKa.

23

Pazpaborats npunoxeHne Ha OCHOBE MOJIeNIM THOPUTHON HEHpoceTeBOn
MOJIeJIU: TIOCJIE0BATEIbHOCTHOE COETUHEHNE OJHOMEPHBIX CBEPTOUHBIX U
pekyppeHTHbIX LSTM HelpoceTeBbIX CI0€B C MOTHOCBSI3HBIM
KJaccu(puKaToOpoM, KOTOPOE ONpeAessieT AUAarHo3 MalueHTa Ha OCHOBE €ro
OMOMETUIIMHCKUX JaHHBIX.

24

Pa3pabortats nmpuoxkeHne Ha OCHOBE MOJICIIH THOPUIHOW HEHpoceTeBOn
MOJIEJI: TOCJIEIOBATEIbHOCTHOE COEIMHEHNE OJHOMEPHBIX CBEPTOUHBIX U
pexypperTHsIx GRU HEHpOCETEBBIX CI0EB C MOTHOCBSI3HBIM
KJIaccu(uKaTOpoM, KOTOPOE OTpeIesieT AUAarHo3 MalieHTa Ha OCHOBE €ro
OMOMETUIIMHCKUX JAHHBIX.

25

Pazpabortats npuoxkeHne Ha OCHOBE MOJICIIH THOPUIHON HEHpoceTeBOn
MOJIIN: TIOCIIEA0BATEILHOCTHOE COCJMHEHNUE OJHOMEPHBIX CBEPTOYHBIX H
pPeKyppeHTHBIX AByHampaBieHHbIX (Bidirectional layer) HefipoceTeBbIX
CJIOEB C TIOJTHOCBSI3HBIM KJIACCH(PHUKATOPOM, KOTOPOE OTIPEIEIISET TUarHO3
NalKMEeHTa HAa OCHOBE €ro OMOMEINIIMHCKUX JAHHBIX.

26

Pazpabotats npunoxxeHrne Ha OCHOBE MOJICIIN aHCaMOJIsl HeHPOHHBIX ceTei
THUMA O3TTUHT HA OCHOBE CBEPTOYHOM HEHPOCETEBOM MOJENN C
HOJHOCBSI3HBIM KJIaCCU(PHUKATOPOM, KOTOPOE ONpeesieT AUarHo3 naueHra
Ha OCHOBE €ro OMOMEIUIMHCKUX JAHHBIX.

27

Pazpabotath npunoxeHrne Ha OCHOBE MOJIENIN aHCAaMOJIsl HEHPOHHBIX ceTei
THMa O3TTHHT Ha OCHOBE HelipoceTeBoi pekypperTHoit GRU monenu c
HOJHOCBSI3HBIM KJIaCCU(PHUKATOPOM, KOTOPOE ONpeesieT AUarHo3 nanueHra
Ha OCHOBE €ro OMOMEIUIMHCKUX JAHHBIX.

28

Pazpabotath npunoxeHne Ha OCHOBE MOJIENIN aHCaMOJIsl HEHPOHHBIX ceTei
THTa O3TTUHT Ha OCHOBE peKyppeHTHoi LSTM HelipoceTeBoil Moaenu ¢
HOJHOCBSI3HBIM KJI1aCCU(PHUKATOPOM, KOTOPOE ONpeesieT AUarHo3 naueHra
Ha OCHOBE €ro OMOMEIUIIMHCKUX JAHHBIX.

29

PazpaboTath npunoxeHre Ha OCHOBE MOJIETIH aHCAMOJIsI HEWPOHHBIX CeTel
THTa OSTTHHT HAa OCHOBE PEKYPPEHTHOH NByHanpaBieHHo# (Bidirectional




layer) HeiipoceTeBoOil MOIEH C MOTHOCBSA3HBIM KIACCU(PUKATOPOM, KOTOPOE
OTIpPEJISNISICT TMArHO3 MAIMEeHTa HA OCHOBE €r0 OMOMEIUIIMHCKHX JTAHHBIX.

30

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

31

Pa3zpaborats npuiioxeHne Ha OCHOBE MOJICIIA aHCaMOJIsl HSHPOHHBIX CETEH
ThTa OYCTHHT Ha OCHOBE HelipoceTeBol pekyppenTHoit GRU mozenu ¢
MOJTHOCBSI3HBIM KJIACCU(UKATOPOM, KOTOPOE OTPEACIIACT IUArHO3 MaIlUeHTa
Ha OCHOBE €r0 OMOMETUITMHCKIX JAHHBIX.

32

Pa3zpaborats npuoxeHne Ha OCHOBE MOJICIIA aHCaMOJIsl HEUPOHHBIX CETEH
Tuna OyCTHHT Ha ocHOBe pexyppeHTHoi LSTM HelipoceTeBoit Monenu ¢
MIOJTHOCBSI3HBIM KJIACCU(PHUKATOPOM, KOTOPOE OTPEIEISIeT IUarHo3 IMalueHTa
HAa OCHOBE €ro OMOMEIUIIMHCKUX JAHHBIX.

33

Pazpabotats npuoxxeHrne Ha OCHOBE MOJICIIN aHCaMOJIsl HeHPOHHBIX ceTei
TUMna OYCTHHT Ha OCHOBE PEKYpPpPEHTHOM AByHanpasienHoi (Bidirectional
layer) HeiipoceTeBoOil MOIEH C MOTHOCBSA3HBIM KIACCU(PUKATOPOM, KOTOPOE
OIpeJieJIIeT IMarHo3 NalyeHTa Ha OCHOBE ero OMOMEIMIIMHCKUX JITAaHHBIX.

34

Pa3zpaborats npuiioxkeHne Ha OCHOBE MOJICIIM HEHPOHHBIX CETeH THIa
aBTOKOJMPOBILKK, KOTOPOE OMpENEAeT aHOMAIbHOE COCTOSHUE 3/10POBbS
MAIMEeHTa HA OCHOBE €r0 OMOMETUITMHCKIX JaHHBIX.

35

Pa3zpaborats npuiioxkeHne Ha OCHOBE MOJIC]IM HEHPOHHBIX CETeH THIa
aBTOKOJMPOBILKK, KOTOPOE OMpENEAeT aHOMAIbHOE COCTOSHUE 3/10POBbS
NAIMEeHTa HA OCHOBE €r0 OMOMETUITMHCKIX JaHHBIX.

36

Pazpaborats npuinoxeHne Ha OCHOBE MOJICNIM HEHPOHHBIX CeTel Thma
ABTOKOAUPOBIIHUK, KOTOPOE ONPEACIIET AHOMAIbHOE TEXHUYECKOE
COCTOSIHHE MAJIOT0 KOCMHYECKOI0 anmnapara Ha OCHOBE JAHHBIX €T0O
TeJICMETPUICCKON HH(OpMAIIHH.

37

Pa3zpaborats npuiioxkeHne Ha OCHOBE MOJIC]IM HEHPOHHBIX CETeH THIa
ABTOKOJUPOBIIUK, KOTOPOE OMPEACIISIET CETEBbIC ATAKU HA OCHOBE JIAHHBIX
ceTeBoro Tpaduka.

Bomnpocsr

JUIsL TPOBEICHUS MPOMEKYTOUYHOM aTTeCTallMM B BHAE TECTUPOBAHHA

MpeACTaBiIeHBI B Tabmwmie 18.

Tabnuna 18 — IlpumMepHblil IepedeHb BONPOCOB ISl TECTOB

. Kon
Ne /m IIpuMepHBIi TepedeHs BONPOCOB IJI TECTOB
WHAMKATOpa
1. | Uactpykuus: [IpounTaiite Bompoc, BeiOepuTe oauH npaBuwibHblil otBeT | [1IK-6.Y.1,
¥ 3aIUIIATE apTYMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETA [IK-6.Y.2
Bompoc: Kakoit u3 npuBeeHHBIX TUIIOB MOJEJIEH MAIIMHHOTO 00y4YeHUs
MOJKET PELIUTh 3a/1a4y IPYNIHUPOBKH 3aKa3UUKOB B CIIy4ae HATHYUS
JAHHBIX C KATETOPUAIbHBIMU 3TAJIOHHBIMU METKaMH?:
1. Mogenp KnacTepu3arium
2. Mogens onpeneneHns aHOMaIui
3. Mopenb knaccupukanuu
4. Mogens perpeccuu
2. | Muctpyknus: [lpounTaiite Bompoc, BEIOEPUTE MPABUIIbHBIC BAPHAHTHI IK-6.3.1,
OTBETa W 3aIUIINTE apPTYMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETOB I1K-6.3.2,
Bomnpoc: Kakue u3 cienyromumx METOIOB ABISIOTCS METOIaMU [IK-6.Y.1,

PETYIApU3AIMHU TTYOOKHX HEHPOHHBIX CeTei?: I1K-6.Y.2




1. Meron 11/12
2. Merton ucknrouenus — dropout
3. Meron Adam
4. Mertox AONOJHEHUSI JAHHBIX (AyrMEHTAIINA)
3. | Uuctpykuus: [lpounTaiiTe 3a1aHue yCTaHOBUTE COOTBETCTBHE. [IK-6.3.2,
Bomnpoc: YcraHoBHTE COOTBETCTBHE MEX/ITY TUIIAMHU CJIOEB TTyOOKHX [IK-6.V.1,
HEHPOHHBIX CeTeH M MX 0003HAUYEHHEM B IPOTPAMMHON MOJEIH B [IK-6.B.1

nakerax Keras/Tensorflow si3bika Python:

A | IloTHOCBSI3HBIN 1 Conv2D
clon

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

C | IlpocToii 3 ConvlD
PEKYPPEHTHBII
cion

D | OgaOMepHBII 4 LSTM
CBEpPTOYHBIN CIION

E | ABymepHbiit 5 SimpleRNN
CBEpPTOYHBIN CIOU
4. | UncTpykuus: [IpounTaiiTe 3ajaHue U 3allMIINTE COOTBETCTBYIONIYIO I1K-6.3.1,
IOCJI€I0BATEILHOCTh HOMEPOB OTBETOB CJIEBA HAIPaBo. [1K-6.3.2,

Bonpoc: 3anummure BABl METOJA TPAJMEHTHOrO Chycka 00y4eHus | [[K-6.V.1,
Mozenel TIIyOOKMX HEMPOHHBIX CEeTed B NOPAAKE YBEIMYEHHUS | [[K-6.Y.2
pa3MEpHOCTH MaKeTa, Ha KOTOPOM BBIUHCISAETCA (YHKLUS OLIMOKM 3a
OJIHY DIIOXY:

1. MuHu-nakeTHsIi

2. CroxacTUYeCKHH

3. IlakerHbIit

5. | CKoabKO HEHPOHOB B BBIXOJJHOM CJIO€ TIyOOKOW HelipoHHOH cetn Bam IK-6.3.1,

MOHAIO0UTCS, €CITU HY)KHO paclo3HaTh Ha TaOJIUYKaX OJHOpa3psAHbIE I1K-6.3.2,
LEJNbIe IECATUUHbIE HOMEPa JOMOB (IIPEAIOJIaraeTcs, YT0 HyJIEeBbIX [IK-6.Y.1,
HOMEPOB JIOMOB HE UCTIONIB3YETCs), KAKYI0 (PYHKIIUIO aKTHBALIUH BBI [IK-6.Y .2,
JIOJKHBI MCTIOJIB30BATh B BBIXOJAHOM CJIO€, KaKas pa3MEepHOCTh [IK-6.B.1

CBEPTOYHON HEHPOHHOU CETH TOJKHA OBITH?

Cucrema OLEHUBaHUS TECTOBBIX 3aaHUN:

1 Tum) 3aganne KOMOMHUPOBAHHOTO THIIA C BEBIOOPOM OJTHOTO BEPHOTO OTBETA U3 YETHIPEX
MIPEUIOKEHHBIX M 000CHOBaHMEM BBIOOpA CUMTACTCS BEPHBIM, €CIH MPABWIHHO yKa3zaHa Iudpa
W TIpUBEICHBI KOHKPETHBIE AapryMEHTHI, HCIOJb3yeMble TpH BbIOOpe otBera. [lomHOE




COBTIAJICHUE C BEPHBIM OTBETOM OIlCHUBAeTCs | OayijioM, HEBEPHBIH OTBET MITU €r0 OTCYTCTBHUE —
0 6amoB.

2 tun) 3ajaHne KOMOMHUPOBAHHOTO THUIMA C BHIOOPOM HECKOJBKHUX BapHUaHTOB OTBETA U3
MPE/UIOKEHHBIX U pa3BepHYTHIM OOOCHOBAHHMEM BBIOOpA CUMTACTCS BEPHBIM, €CIU MPABUIBHO
yKa3zaHbl UQPHl U MPUBEICHB KOHKPETHBIE apTyMEHTHI, UCTIOIb3YeMbIe TIPH BBIOOPE OTBETOB.
[TonHoe coBnazeHue ¢ BEpPHBIM OTBETOM OLICHUBaeTcs | 06ayuiom, eciy AOMyLIeHbl OIIMOKH WIN
OTBET OTCYTCTBYET — () Gayuios.

3 tumn) 3agaHue 3aKpPbITOrO THUIIA HA YCTAHOBJIEHUE COOTBETCTBUS CUUTAETCS BEPHBIM, €CIIN
YCTaHOBIICHBI BCE COOTBETCTBUS (TIO3UIMHM W3 OJHOTO CTOJOIA BEPHO COIMOCTaBJICHBI C
MO3UIUSAMU Jpyroro cronbdna). [lonHoe coBmageHne CBEpHBIM OTBETOM OlLleHHBAeTCs 1 Oamiom,
HEBEPHBIN OTBET WM ero orcyrcTBrue —0 6amios

4 Tun) 3ajaHue 3aKpLITOrO THUIA HA YCTAHOBIIEHHE IMOCIEIOBATEIBHOCTH CUMTAETCS BEPHBIM,
ecIIi TIPAaBWIBHO YyKa3aHa BCS TOcienoBaTenbHOCTh Iu(pp. [lomHOe coBmaseHHe ¢ BEPHBIM
OTBETOM OLieHHBaeTcs 1 OanioM, eciy AOMyIIeHbl OIMOKH WIN OTBET OTCYTCTBYET — () 6auioB.

5 Tum) 3ajaHre OTKPBITOTO THIA C PA3BEPHYTHIM OTBETOM CUHMTAETCSl BEPHBIM, €CJIH OTBET
COBNAJAET C JTAJOHHBIM IO COJepKaHuIO M mosHoTe. [IpaBUibHBIM OTBET 3a 3agaHue
OlleHMBaeTCs B 3 Oaljia, eciiu JAOMyIeHa 0JHA OMMOKa \HETOYHOCTh \ OTBET NPaBUIILHBIN, HO HE
MoJIHBIN - 1 Ga, ecnu gomymieHo Oosee 1 ommOKK \ OTBET HEMPaBWIBHBIN \ OTBET OTCYTCTBYET
— 0 6anoB.

IlepeyeHb TeM KOHTPOJBHBIX PAa0OT MO AMCUUILIMHE OOYYAIOLIMXCS 3a04HOM (OPMBI
o0y4eHus, pesicTaBieHb! B Tabauie 19.

Tabmuna 19 — IlepeyeHb KOHTPOIBHBIX PabOT

Ne m/mt [IepedeHp KOHTPOJIBHBIX paboOT

He npenycmotpeno

10.4. Meroauueckue  MaTepualibl,  ONpENENAIOUIME  HPOLEAYpbl  OLEHMBAHUS
MH/IMKAaTOPOB, XapaKTepU3YIOUIMX JTambl (OPMUPOBAHMSA KOMIIETEHIMH, coJepKarcs B
JOKaNbHBIX HOpMaTuBHBIX akTtax [YAII, pernamMeHTHpYOIMX HOPSJIOK M MPOLERypy
MIPOBE/IEHUS TEKYILEro KOHTPOJIs YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTecTaluu 00y4aroluxcst
I'VAIL

11. Meroauueckue ykazaHus i 00ydaronuXcs MO0 OCBOCHUIO JTUCIUILTAHBI

11.1. MeTtonuueckue yka3zaHus [Uis OOYy4YalOUIMXCS II0 OCBOCHHIO JIEKIIMOHHOIO
Marepuana .

OcHOBHOE Ha3HAYEHHUE JIEKIHUOHHOTO MaTepuaja — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riy0oOKoe W SICHOE H3JI0KEeHHe y4ueOHoro matepuana. Ha3HaueHue COBpEMEHHOW JIEKIUH B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJXYYUTh BCIO MH(POPMAIMIO MO TEME, a B OCBOCHHH
(byHIaMEHTANBHBIX TMPOOJEM JUCHUIUIMHBL, METOJOB HAYYHOTO TIO3HAHHSA, HOBEUIINX
JOCTIDKEHHI HaydHOW MBICTH. B yd4eOHOM mporiecce JNEeKIHs BBITOIHIET METOIOJOTHUECKYIO,
OpTaHU3aIMOHHYI0 ¥ MH()OPMAIMOHHYIO (QYHKIUH. JIEKIHMs pacKpbhIBaeT MOHATUIHBIN ammapaT
KOHKPETHOH 00JacTH 3HaHHA, €€ MpoOJEeMbl, AaeT IEJIbHOE IMPEICTABICHUE O JHCIUILUINHE,
MOKAa3bIBAET B3aUMOCBSI3b C IPYTUMH JUCIUILTHHAMM.

ITnanupyemsble pe3ynbTaThl IPU OCBOCHUH 00yYalOUMUCS JEKIIMOHHOTO MaTepuana;

— IIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBECHb
KOTOPBIX OINpEeIIeTCsl IeJIEBOM YCTaHOBKOM K KayKI0H KOHKPETHOM TeMe;

— TOJY4YEeHHE ONbITa TBOPUYECKON PabOTHI COBMECTHO C MPEINOIaBaTEeIeM;




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

— MOSIBJICHHE HEOOXOIMMOI0 HHTEpeca, HE0OX0IMMOTro /ISl CAMOCTOATENIbHON pabOThI;

— TOJy4YeHHE 3HAaHUM O COBPEMEHHOM YpPOBHE DAa3BUTHS HAyKH M TEXHUKA H O
MPOTHO3€ WX Pa3BUTHS Ha OJIVKaWIINe TOIbI;

— HAy4yuTbCid METOAMYECKM oOpalaThiBaThb MaTepuall (BBLACIATH IJIABHBIE MBICIU 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. MammnaHOe/TTy00KOE 00yUYeHHE 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 OILIEHKU MOJIeJIe MAITMHHOTO/TTy00KOT0 O0Y4YCHHS.
Tema 1.4. Python 1 3a1a4 MHTENIEKTYalbHOTO aHAJIU3a U 00OpabOTKHU JTaHHBIX Ha OCHOBE
METOJIOJIOTUU MalnHHOTO 00yueHus. Cpena pazpadbotku Anaconda, MHCTpYMeHTHI Spider u
Jupyter Notebook. OcHOBHBIE MakeThl pa3pabOTKX CUCTEM MAIIMHHOTO 00y4eHws. [onHbIi
HPOEKT NHTEJUIEKTYaJIbHOTO 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 ceTell. OCHOBHBIE 33]1a4M, PEIIaeMble UICKYCCTBEHHBIMH HEHPOHHBIMU CETSIMHU.
IIpuMepsl NpUMEHEHNS HCKYCCTBEHHBIX HEHPOHHBIX CETEM.
Tema 2.2. Mozaenb HCKyCCTBEHHOTO HelipoHa. Buabl akTuBanmoHHbIX (GyHKInH. OCHOBHBIC
KOMITOHEHTHI M BUJIBI HEMPOHHBIX CETEH.
Tewma 2.3. Tunbl 00yuyenust HelipoHHBIX ceTeil. Teopema Koamoropoga.
Paznen 3. 'myGokoe o0ydeHHEe OCHOBHBIE TIOHSATHS U KOHIICTIITHN
Tema 3.1. I'mybokoe oOyueHuWe, ompejeiicHue W KoHuenmus. [nyOokas HEHpOHHAs CETh,
OPUHIHI 00y4YeHHs U pabOTEHI.
Tema 3.2. [lpencraBieHue OaHHBIX ISl HEWPOHHBIX CETEH: CTPYKTYPUPOBAHHUE IaHHBIX,
TEH30pHl KaK OCHOBHAas CTPYKTypa JaHHBIX TIyOOKOro oOydeHHs, TeoMeTpHdecKas
UHTEPIpETaLs ONepauii ¢ TEH30paMH U IITyOOKOTro 00y4eHHUs..

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 si3bike Python cpenctBamu Keras.

Tema 3.6. [Ipobnembl MCUE3HOBEHHWS W B3PLIBHOI'O POCTA TPATUCHTOB. METOABI pEIICHUS:
MHHULAAINA3AUs BECOBBIX KOA((QHUIMEHTOB, HEHAChIaeMble (DYHKIMM aKTHBALMH, MAKETHas
HOpMaJIH3arusl.

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



Tema 3.8. Perymspuszanusi HEHpOCETEBBIX MOJENEW: paHHEe MpEeKpalleHue, TUHAMUYECKOE
U3MEHEHUE CKOPOCTH OOYYEHHUS U NpPUMEHEHHE 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. CBepTouHbBIE 2-MEPHbIE HEUPOHHBIE CETH: APXUTEKTYPa, OCHOBHBIE ONICPALIUHU U
MPUHLUIBEL pabOThI CBEPTOUHOM ceTu. [Ipumepsl pemenus 3a1a4 KOMIbIOTEPHOTO 3pEHUs 2-
MEPHBIMHU CBEPTOUYHBIMH CETSIMHU.
Tema 4.2. Micnonbp3oBaHue 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 MPUHLMUIIBI 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. [Tpumepsl TporpaMMHBIX peau3aliid U pelieHus 3a1a4 perpecCuOHHOr0 U
KJaccu(pUKAIMOHHOTO aHAIN3a MOCJIE0BATEILHOCTEH JaHHBIX.

Pazgen 6. ABTOKOAMPOBIINKHY.
Tema 6.1. ApxuTekTypa aBTOKOJUPOBIIIKA W MPUHIHITEI pabOThI, 00y4YeHNE.
Tema 6.2. CxxuMaromme aBTOKOIUPOBIINKH. AHAIHA3 ITTABHBIX KOMIIOHEHTOB C ITOMOIIIBIO
CYKUMAIOIIET0 JIMHEHHOTO aBTOKOAUPOBINUKA. [Ipumep nmporpaMMHON peann3arym.
Tema 6.3. MHOrOoCI0MHBIE aBTOKOIMPOBLIUKY. [IpuMep mporpaMMHOM pean3anuu.
Tema 6.4. llymonogasisitonye aBTOKOAUPOBIIMKY. [Ipumep nmporpaMMHoOi peann3anuy.
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 HEWPOHHOI ceTu. [IpenoOyyeHue ¢ npruMeHEeHHEM OIPaHUYECHHBIX MAIIUH
Boneimana. [IpenoOyueHue ¢ UCIOIb30BaHUEM aBTOKOMPOBLIMKOB. [Ipumeps! mporpaMMHoi
pean3anuu.

Paznen 7. HeiipocereBas o0paboTka TekcToBbIX AaHHBIX (Natural language processing — NLP).
Tema 7.1. IToAroToBKa TEKCTOBBIX JaHHBIX: CTAHAAPTU3ALMUI U TOKEHU3ALH.
Tema 7.2. [Ipsamoe 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. IlpencrasieHue TPy CJIOB KakK I10CJIEN0BATEIbHOCTEN: IPSMOE KOJUPOBAHUE,
BEKTOPHOE KOMITAaKTHOE TpeicTaBieHue, cioir Embedding, mpenBaputensHo 00y4deHHBIE
BEKTOPHBIC MPEICTaBICHNS TEKCTOBBIX MaHHBIX Word2vec u GloVe.
[Ipumeps! pemieHus 3a1a4u aHaIu3a U 00paOOTKH TEKCTOBBIX JTaHHBIX.

11.2. Meroauueckue ykazaHUs UIsi OOydJaromuXCs MO BBHIMOJHEHHUIO JTa0OpaTOPHBIX
pabot

B xome BwImonHeHWs 1a00OpaTOpHBIX pabOT OOYYAIOUIMICA JOIDKeH YIIyOuTh U
3aKpENUTh 3HAHMS, MPAKTHYECKWE HABBIKH, OBIAJECTh COBPEMEHHOMW METOAMKOW M TEXHHUKOU



IKCIIEPHMEHTA B COOTBETCTBUH C KBaIU(UKAIMOHHOW XapaKTePUCTUKOH OO0yYaroIerocs.
BeinonHenune n1abopaTopHBIX pabOT COCTOMT M3 IKCIECPUMEHTATBHO-TIPAKTHYECKOW, PAacYeTHO-
AHAJIMTUYCCKOI YacTell M KOHTPOJILHBIX MEPOIIPHSTHI.

BeinonHenue n1abopaTtopHbIX paboT 00ydaroluMCs SIBISIETCS HEOThEMIEMON YacThio
HU3YUYCHHUA JUCHHUIIIVHEIL, OHpeZ[eHHeMOﬁ y‘le6HBIM IUITaHOM, W OTHOCHUTCA K CpE€ACTBaM,
00eCIeYrBarOIIMM PEIICHUE CICAYIONIMX OCHOBHBIX 3aj1ad 00yJaronierocs:

— mpuoOpeTeHHe HaBBIKOB WCCIICOBAaHHUS TIPOLIECCOB, SBICHHH H  OOBEKTOB,
U3y4aeMbIX B paMKaXx JaHHOH IHMCIUILIHHBL;

— 3aKpCIUICHUC, Pa3sBUTHC W ACTAJIM3alUsd TCOPCTUYCCKUX 3HaHI/H71, IMOJIYYCHHBIX Ha
JIEKITUSX;

— MOJy4eHHe HOBOM MH(OPMAIMH [0 H3y4aeMOi JHUCIUILIHHE;,

— mnpuoOpeTeHMEe  HABBIKOB  CaMOCTOSTENbHOW  paboThl ¢ J1abOpaTOpHBIM
000pyaOBaHNEM U TIPHOOpaMH.

3aganne ¥ TpeOOBaHMs K IPOBEAEHNUIO 1aDOPAaTOPHEBIX PadboT

3amaHne Ha BBIOJHEHHE JIAOOPATOPHBIX pabOT BKIOYAET (GOPMYITUPOBKY 3a7adul
MHTEJJICKTYaJIbHOTO aHAIM3a JIAHHBIX, YKa3aHHE MPEIMETHOW 00JacTH JaHHBIX, JUIS KOTOPOM
CTYJICHT pa3padaThIiBacT MPOTPAMMHO-UH(POPMAIIMOHHYIO CUCTEMY MHTEIUICKTYaTbHOTO aHaIn3a
JMAHHBIX HA OCHOBE METOJOJIOTMM MAIMHHOTO/TIy0oKoro oOyueHus. B cosmaBaemoit
MpPOrpaMMHO-UH(OPMAIIMOHHONH ~ CHCTEME  CTYACHT  pa3pabaThlBaeT  COOTBETCTBYIOIIYIO
M3y4aeMoMy paszzelly MOJeidbh IIyOOKOro OOYYCHHS W €€ MPOrpaMMHYI0 pealli3aluio s
pelieHus TMOCTaBIeHHOW 3amauu. CTyJIeHT TPOBOJUT aHAIM3 M OIEHKY KauyecTBa
pa3paboTaHHOTO pelIeHHsI C TOMOIIBIO COOTBETCTBYIOIIUX METPUK U METOIOB.

Crpykrypa ¥ hopMa 0TYETA 0 JaOOpaTOpHOK paboTe

OTueT o BBITIOJIHEHUH J1a00paTOPHOM PabOThI JOIDKEH OBITh MPEICTABICH B AJICKTPOHHOM
Bujie B (ailyie, MOATOTOBJICHHOM B TEKCTOBOM pEIAKTOPE, B COOTBETCTBUU C IpPaBUIAMHU
http://guap.ru/guap/standart/titl_main.shtml.

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

TpeboBanusa Kk 0pOPMIIEHHIO OTYETA O J1a00OpaTOPHON padborte
ConepxaHue oT4yeTa

TUTyNbHBIN JHCT.

WunnBuayansHoOe 3a/jaHue 110 BapUaHTY.

3. IIporpamma Ha Python, peanu3yromiast pa3paboTaHHY0 MOJENIb MAIIMHHOTO O0Y4EHUs, 1
pe3yJbTaThl BBINOJHEHNS HHIMBUYaIbHOTO 331aHUsI C KOMMEHTapUsAMH.

4. OueHka W aHanW3 KadectBa paspaboranHoil mozenu MO c rpadukamu, JaHHBIMH U
JIPYTUMH WILTIOCTPAIMSMU, U BEIBOJIAMHU.

5. B a1ekTpoHHOM BHE TOHKEH OBITh TpritoskeH ¢aitn Jupyter Notebook ¢ mporpammoii u

pe3yabTaTaMu ee paboThI.

o =

11.3. MeTomuveckue yKazaHWs Ui OOYyYalOMUXCS TIO MPOXOXKIACHHUIO KypCOBOTO
MPOCKTHPOBAHHUS/BBITIOJTHEHUS KypCOBOW PabOTHI

KypcoBoii mpoexT/ paboTa MpoBOIUTCS C HEIbI0 POPMHUPOBAHUS Y 00yUJAIOMINUXCS OMBITA
KOMIIJIEKCHOTO PeIeHUs] KOHKPETHBIX 3a/1a4 POPEeCCHOHATBHON eI TeTbHOCTH.

KypcoBoii mpoekT/ paboTa mo3BoisieT 00y4aromeMycsi:

— CHCTEeMaTH3MpOBaTb W 3aKPENHUTh TMOJYyYCHHBIE TEOPETHYECKUE 3HAHHA U
NPAaKTHYECKHE YMEHHS MO TNPO(PEeCcCCHOHANBHBIM YYEOHBIM JAUCHMIUIMHAM M MOAYJISM B
COOTBETCTBHH C TPEOOBAHUSIMH K YPOBHIO ITOJrOTOBKH, YCTAHOBICHHBIMH MIPOTPaMMO yueOHOM



JUCLMIIMHBI, [POrpaMMOM  MOATOTOBKM  CHELMAJIUCTa  COOTBETCTBYIOIIETO  YPOBHS,
KBanu(UKamm;

— TPUMEHUTHb TOJYYEHHBIC 3HAHWSA, YMEHHS M NPAKTHUYECKUH OMNBIT MPH PELICHUH
KOMIIJICKCHBIX 33/1a4, B COOTBETCTBHM C OCHOBHBIMHU BHUIAMHU NPO(ECCHOHAIBHON JesTEeNbHOCTH
10 HapaBJIEHUIO/ CTIEUAIBLHOCTH/ IPOrpaMMe;

—  yriIyOWUTh TEOPETHUYECKHE 3HAHUSI B COOTBETCTBHH C 33JJaHHON TEMO;

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

— I[puOOpecTH ONbIT AHATUTHYECKOW, pAcCYETHOW, KOHCTPYKTOPCKOM paboThl U
c(hopMHPOBaTh COOTBETCTBYIOIINE YMEHHUS;

— chopmupoBaTh yMeHHS pabOTBl CO CHEIMANBHOW JIMTEPAaTypOH, CIIPaBOYHOM,
HOPMATHUBHOMW M MPAaBOBOH JOKYMEHTAIMEH M HHBIMU HH(OPMAIIMOHHBIMUA UCTOYHUKAM;

— chopmupoBath yMeHHUs (GOPMYIHPOBaTH JIOTUYECKH OOOCHOBAHHBIE BBIBOABI,
MPEUIOKEHHS U PEKOMEHAlNU 110 pe3yIbTaTaM BBIIOJIHEHUS paboThl;

—  pa3BUTH MPOPECCHOHATBHYIO MMCBbMEHHYIO U YCTHYIO pedb 00yJaromerocs;

— Ppa3BUTh CHCTEMHOE MBIIUIEHHE, TBOPYECKYI0 HHHUIMATHUBY, CaMOCTOSTENIBHOCTb,
OpPraHU30BaHHOCTh U OTBETCTBEHHOCTH 33 IPUHUMAEMBIE PEIICHUS;

cpopMHUpOBaTh HAaBBIKM IUIAHOMEPHOW  peryjaspHOM paboThl Haj  pELICHUEM
[IOCTABJICHHBIX 3a1ad.

CTpyKTYypa NOSCHUTEIbHOH 3alMCKU KyPCOBOTO MPOEKTa/ pabOTHI
Tabmuna 20 — IlpumMepHast CTPYKTypa NOSICHUTEIbHOM 3aIMCKH K KYPCOBOMY IPOEKTY

Paznen Conepxanne
1. Onucanue npeaMeTHON IloctanoBka 3amaun, KOTOpasi OyJIEeT penaTbcsi Ha OCHOBE
obmactu WHTEJUICKTYyaJIbHOTO aHAIN3a JAHHBIX U METOJ/IOB

MAIIMHHOTO/TITY00KOT0 00yUeHHS

2. Bribop u onrcanue JaHHBIX QdopmupoBanne ®  omucaHue  oOydaromed, Tpu
JUTSL aHAJIH3a HEOOXOIUMOCTH BaJMIAIIMOHHON M TECTOBOH BBIOOPOK
naHHbIX. [Tpu HeoOXoauMocTH mpeaoOpadoTKa, OYMCTKA
WIN JOTOJHEHUE NIaHHBIX, MOATOTOBKA IS peIIaeMoin
3a]1a4d aHaJIM3a.

3. Mopnenp MammHHOTO BeiGop B COOTBETCTBMM C BapHaHTOM  MOJCIH
00y4eHHUs IS BHITIOTHEHUS MAIIMHHOTO/TITyOOKOT0 OOYyYeHUS M €€ IpEeICTaBICHUE
MHTEJUICKTYaJIbHOTO aHANIM3a U | Ha (hOpPMAILHOM U OIIMCATEIEHOM YPOBHSIX.

00pabOTKH JaHHBIX
4. Onpenenenne mapaMeTpoB 1 | BeIOOp B COOTBETCTBHM C BapHMAHTOM W THUIIOM MOJEIU

TUIEeprapaMeTpoB MOAEIH 3HaYEHUH MapaMeTpoB MW THUIIEPIAPAMETPOB MOJEIH.
MAIIMHHOTO O0YYEeHHSL. OKCHepUMEHTAIbHOE WM aHAJUTHYECKOEe 000CHOBAHHUE.

5. BeIOOp MeTpUK ¥ METOJI0B Bb160op B COOTBETCTBUM C BapHaHTOM, THUIIOM MOJENIU U
OLIEHKH pa3pabOTaHHOI MOJIeNH | MOCTABJICHHOM MPUKIATHON 3ajjaueil METPUK U METOJIOB
MAaIIMHHOTO 00yUYeHUs OLIEHKH KayecTBa pa3paboTaHHON MOJeNu

MalIMHHOTO/TTTy00KOT0 00y4eHus

6. [Ipouiecc oOyueHus u OOydenre MOJAENM Ha TOCTPOCHHOW oOydaromen
HpOBEPKU BelOOpKke. IIpoBepka M TecTHMpoBaHHME MOJAEIM Ha

COOTBETCTBYIOIIMX BBIOOpKaxX. BEIBOMI COOTBETCTBYIOMIUX
rpadyUKoOB WIIM JUarpaMM METPHK KadecTBa MOJACIH
MAIIMHHOTO/TITY00KOTO 00yUeHHS.

7. Pe3ynprar BriBon 3HAUEHUIT METPHUK KadyecTBa MOJEIH MAIIMHHOIO
oOyueHuss nans  oOydvaromield, Npu  HEOOXOJUMOCTH
BaJIMJIAIIMOHHON W T€CTOBOW BHIOOPOK B BHJIE TPapUKOB,
quarpamMM,  TaOmWIl  DKCIEPUMEHTAIBHBIX  JIAHHBIX.




[IpoBenenue u npeCTaBICHNE pe3yIbTaTOB
CPaBHHUTEIBHOIO aHalu3a [ pa3HbIX 3HA4YCHUH
napaMeTpoB M rumnepnapaMmerpoB mozaenu Ilposenenue u
MPEJICTaBICHUE PE3YJIbTATOB CPAaBHUTEILHOIO AaHaIn3a
pa3paboTaHHOM MOJENW C M3BECTHBIMU PELICHUSMHU
MAIIMHHOTO/TITyOOKOTO0 O0Yy4eHHUsS s TOCTaBICHHOMN
3a7a91 aHaian3a. BEIBOIEBI.

TpeGoBanus K 0OPMIICHHIO NOSICHUTEIHHOH 3aIMCKU KYPCOBOTO MPOEKTa/ pabOoTHI

[TosicHuTenbHas 3amucka K KYpCOBOMY MpPOEKTYy OQOpPMIISIeTCS B COOTBETCTBHU C
tpeboBanusimu ['OCT 7.32-2001 u T'OCT 2.105-95.

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

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

\\dcbm\Metoauueckoe obecnieuenne xadeapsl 43\ Nudopmatuka\ dax Ne3\2 cemectp\
MeTtonnika o KypcoBoii pabote.pdf.

11.4. MeTtoauueckue yKa3zaHHUS Uil OOYJAIOLIUXCS 10 MPOXOKICHUIO CAMOCTOSTEIILHOM
paboTsl

B Xoze BBHIMONHEHHUS CaMOCTOSTENBHON PabOoThI, 0OYUAIOMIMICS BBHIONHSAET padoTy 1O
3aJIJaHUI0 U TPYU METOAMYECKOM PYKOBOJCTBE MpENOJaBaTelis, HO 0€3 ero HemocpeaCTBEHHOIO
y4acTusl.

st oOygaromuxcsi o 3ao4Hoi (opMe OOydeHHs, caMOCTOsTeIbHAs padoTa MOXKET
BKJIIOYATh B ce0s KOHTPOJIbHYIO padoTy.

B mpomecce BBIIOTHEHUST CaMOCTOATENEHOW paboThl, y oOydaromerocs (GopMupyercs
1esecooOpasHoe MIaHUPOBaHUE PabOYero BpPEMEHH, KOTOPOE MO3BOJIIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHUM M CHCTEMaTH3allMM NPUOOpETaeMbIX 3HaHUM, 0OecreunBaeT BBICOKHMH
YPOBEHb YCIIEBA€MOCTH B MepuoJ OOyueHHs, I[OMOraeT HOJIYYHUTh HAaBBIKM IOBBIIICHUS
po¢eCCHOHATBHOTO YPOBHS.

MeToauueckuMu ~ MaTepuallaMi, — HAOpaBiSIOUIMMH  CaMOCTOSITENIbHYIO — paboTy
00yUaIOITUX CSSIBIISIOTCS

—  yueOHO-MEeTOJMUYECKUIM MaTepHall 1o JUCLMIUINHE,

— METOJMYECKHE YKA3aHHS IO BBITOJIHEHHIO KOHTPOJBHBIX paboT (st oOydarommxcs
o 3204HOM (hopMe 0OyUeHHUS).

11.5. Meroauueckue yka3zaHus M8 OOy4YalOUIMXCS IO MPOXOKACHUIO TEKYILEro
KOHTPOJISl YCTIIEBAEMOCTH.

Texyumii KOHTpPOJb YCIIEBAEMOCTH IpelyCMaTpUBAeT KOHTPOJIb KauyecTBa 3HAHUMN
00y4Yaromuxcs, OCyIIECTBIIEMOr0 B TEUEHHUE CeMecTpa C LIEbl0 OLIEHMBAHMS XO/a OCBOEHUS
JTUCLUITUHBIL.

CucteMa OLEHOK IpU MPOBEJEHUU TEKYILEro KOHTPOJIS YCIEeBAEMOCTH OCYLIECTBIISIETCS
B COOTBETCTBMM C TpeboBaHusMu [lonokeHuit «O TekylieM KOHTpOJIE YCIIEBAEMOCTH U
MPOMEXYTOUHOW arTecTanuu cTyaeHToB ['YAIIL, oOyuarommxcs Mo MOporpaMMaM BBICIIETO
obpaszoBanmss» U «O MOAYIBHO-PEUTHHIOBOM CHCTEME OIEHKH KadecTBa Y4eOHOH paboThI
ctynentoB B 'Y AIDy.



11.6. MeTomuueckre ykazaHusi AJsl OOYYaroOIIUXCS MO MPOXOXKIACHHUIO MPOMEXKYTOUHOM
aTTecTaluu.

IIpomexxyrouHast ~ arrecTauuss  OOyyaroIIMXCs  NpPEeAyCMaTpUBaeT  OLIEHHBAHUE
MIPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJlbTaTOB 00yueHMs 1o auciuiuinHe. OHa BKIIOYAeT B
ceOst:

— DJK3aMeH — (opMa OIEHKM 3HAHWA, MOJYYCHHBIX OOYYarOIUMCS B TIpOIECcCe
U3y4YeHHs BCeH AMCLUIUIMHBI MM €€ YaCTH, HaBBIKOB CaMOCTOSTENbHON paboThl, CIOCOOHOCTH
INPUMEHATh HX JUISl pellieHHs MPAaKTHYeCKHX 3aJay. DK3aMeH, Kak IpaBUJIO, MPOBOAMUTCS B
NEepUOoJ SK3aMEHAIIMOHHON CecCHM M 3aBepllaeTcsl aTTeCTALMOHHOW OIEHKOH «OTJIMYHOY,
«XOPOILOY, «yIAOBICTBOPUTEIBHOY, HEYJOBIETBOPUTEIHHO.

CucremMa OLEHOK MpHU NPOBEACHUHA NPOMEXKYTOYHOM aTrTecTallid OCYIIECTBISIETCS B
cooTBeTCTBUM C TpeOoBanusmMu Ilonoxenuit «O TeKylmeM KOHTpPOJIE YCHEBAaeMOCTH U
MPOMEXYTOUHOM arrecTaunu cTyaeHToB ['YAIIL, oOyuarommxcs mo mporpaMMaM BbICILETO
obpaszoBanms» U «O MOAYIBHO-PEUTHHIOBON CHCTEME OIEHKH KadecTBa Y4eOHOH paboThI
ctynenToB B 'Y AIDy.



Jluct BHECeHUs U3MEHEHHH B pabo4yIo MporpaMMmy AUCLHUILITUHbI

JlaTa BHeceHUs
W3MCHCHHUH U
IOIIOJTHEHHUH.

IToanuck BHECIIETO
H3MEHEHUS

Copneprxkanue I3MEHEHUN U TOTIOJTHEHUH

Hata u No

MIPOTOKOJIA
3aceaHus
kadenpsr

Iloammce
3aB.
kadenpoit




