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Annoranus

JucruninnHa «MammnHHoe 00y4eHue cpeAcTBaMU s3blka R» BXOIUT B 00pa3oBaTeIbHYIO
MPOTrpaMMy BBICHIETO 0Opa30BaHUs — MPOrpaMMy MaruCTpaTyphl IO HAPABJICHUIO MOJATOTOBKH/
cneruansHoctn 09.04.04 «Ilporpammuas mHXeHepus» HampaieHHOCTH «[IpoekrupoBanue
MHTEJUIEKTYaJIbHBIX IPOTPAaMMHBIX cucTeM». Juciuminaa peanusyercs Kapeapoid «Ne43y.

JlucruiiiHa HarelieHa Ha (GOpMUPOBAHKE Y BBIITYCKHAKA CIICAYIOIINX KOMITCTCHIINI:

VK-1 «Cnoco0GeH OCyIIECTBIATh KPUTHYCCKHH aHAIW3 NPOOJIEMHBIX CHUTyalud Ha
OCHOBE CHCTEMHOTO TIOZX0/1a, BEIpAaOaThIBATh CTPATETUIO ICHCTBHI

IMK-1 «CrocobeH MpuMEHSTh METOIOJIOTHH Pa3pabOTKU M yIPABICHHUS KOJUIEKTUBHBIMU
NpoeKTaMH  pa3pabOTKM  TPOTPaMMHOTO  OOECTeYeHUs] H  HOPMAaTHUBHO-TEXHHYECKYIO
JOKYMEHTALUIO B 3TOHM 001acTh»

I[IK-3  «CmocoOHOCT,  BHaZeTh METOJAMH W CHOCO0AMU  TIPOSKTHPOBAHUSA
MHTEJUIEKTYaJbHBIX MPOTPAaMMHBIX CHUCTEM, BKJIIOYash METOJbl B3aUMOJCHCTBUS MPOrpaMMHOMN
CHCTEMBI CO CBOUM OKPYKEHUEM»

CopnepkaHue IUCHMIUIMHBI OXBAaTbIBA€T KPYI BOIPOCOB, CBSI3aHHBIX C MAallMHHBIM
o0ydyeHueM, C IpPUMEHEHHEM CpPEIACTB s3blka HpPOrpaMMHUpoOBaHUs R, Kak CcOBpeMeHHOM
METO0JIOTHEe MHTEIIEKTYaIbHOTO aHaJIn3a U 00pabOTKU JaHHBIX B MPOrPaMMHOIN MHXEHEPHH,
U ee IPUMEHEHUEM B MaTeMaTHYeCKOM 00eCIeYeHNH U aIMUHUCTPUPOBAHUH HH(POPMALIMOHHBIX
cucTeM, /Ui TMOBBIIIEHUS KauyecTBa CHCTEMHOTO aHajlnW3a JaHHbBIX B HH(GOPMALMOHHBIX
TEXHOJIOTUSIX U B IIpOLecce aIMUHUCTPUPOBAHUS IPOrPAMMHOTI0 00ECIIEUEeHUSI.

[IpenonaBanue AUCLUIUIMHBI TpEAyCMaTpUBAeT ClEAyIomUe (OpPMblI OpraHU3aLUuU
yueOHOro nporecca: JeKIHH, 1adopaTopHble paboThl, MPAKTHUECKUE 3aHATHUS, CAMOCTOSITEIbHAS
pabora o0yyaromnierocsi, KypcoBOM MPOEKT.

[IporpaMMoil IUCUMIIMHBI MPELyCMOTPEHBbI CICAYIOUIME BBl KOHTPOJS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHASI aTTeCTalus B (hopMe IK3aMeHa.

OOmas TpyA0EeMKOCTh OCBOCHHS JTUCIMILIUHBI COCTaBIsAET 9 3a4eTHBIX euHMI, 324
yaca.

S3p1K 00yUYEHUS IO TUCIIUILINHE «PYCCKHM »



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(heCCHOHATLHOTO BJIAJICHUST B 00JACTH COBPEMEHHBIX METOJIOB MAIIMHHOTO U TIyOOKOTO
o0OydeHus1 cpelicTBaMU si3bika R mipu pa3paboTke MHPOPMAIIMOHHBIX aHAIMTHUCCKUX CHUCTEM, B
YaCTHOCTH, PEIICHWH  33/Jad  WHTEJUISKTYaJhbHOTO  aHalW3a  JIaHHBIX  CPEJACTBaAMU
MaTeMaTHIeCKOT0, aJITOPUTMUYECKOTO M MPOTrPaMMHOTO O0OECTICUCHHUS: IIPEIABAPUTEIHLHOTO
aHanm3a, oOpabOTKW W TPEJACTaBICHHS JAHHBIX, CTATUCTHYCCKOTO aHaju3a, KIacCUu(UKaInu
OOBEKTOB  pa3jMYHOW  TPHUPOJBI,  TIOCTPOCHHUS  PETPECCHOHHBIX  3aBUCHMOCTEH U
MIPOTHO3UPOBAHUS TIPOIIECCOB PEATLHOTO MHUpPa Ha OCHOBE PSOB NAHHBIX PA3IUYHON TPHUPOJIHI,
KOMITBIOTEPHOTO 3pPEHMUS, aHAIIN3a TEKCTOBBIX JaHHBIX CPEICTBaMHU si3bika R.

1.2. [ucummiauHa BXOAWT B  COCTaB  4YacT, (HOPMHPYEMOH  yYaCTHUKAMH
00pa3oBaTeIbHBIX OTHOIICHNUH, 0Opa30BaTEIbHON MPOTPaMMBI BBICIIIETO 0Opa3oBaHus (nanee —
OIl BO).

1.3. TlepedeHs MIaHUPYEMBIX PE3yJIbTATOB OOYUCHHS MO JUCIUIUTMHE, COOTHECEHHBIX C
IJIaHUpYyeMbIMU pe3ynbTratamu ocBoeHus OI1 BO.

B pesynbTaTe m3ydyeHHs] TUCIUILTMHBI OOYYaIOIIUICS JOJDKEH 00JMagaTh CIeAYIOIIMME
KOMITETEHIIMSIMHA WJIA X YacTAMU. KoMIeTeHIMy 1 MHIWKATOPhl UX JOCTHKCHUS TIPUBE/ICHBI B
Tabmue 1.

Tabmuna 1 — [lepedyeHb KOMIETEHINI ¥ HHANKATOPOB MX JOCTHIKEHUS

Kon u
Kareropus (rpynna) Kon 1 HanmeHOBaHKE MHAMKATOPA JOCTUKECHUS
HalMEHOBAaHUE

KOMIICTCHIIMHN KOMIICTCHIIMHN
KOMIICTCHII M

VK-1 Crnocoben
OCYILIECTBIIATh

KPUTHYECKHUN aHAIN3
VYK-1.3.1 3HaTh METOBI KPUTHUECKOTO aHATIN3a U
MPOOJIEMHBIX

YHuBepcanbHbIE . CUCTEMHOT'O TIOJIX0/Ia; METOJIUKH Pa3pabOTKH
CHUTYyallMil HA OCHOBE o N
KOMIICTECHITHH CTpaTeTuu JEHCTBUN IS BBISIBICHUS U PEIICHUS

CUCTEMHOTO .
MPOOIEMHBIX CUTYyaITHi
MOJX0/a,

BEIpa0aTHIBATh
CTpATETHIO ACHCTBUM

I1K-1 Crocoben
NPUMCHSTh
METOJIOJIOTHH
pa3paboTKu u
yIpaBJICHUsI
KOJIJIEKTUBHBIMH
[TpodeccronanbHbIe | MPOSKTaMU
KOMIIETEHIIUH pa3paboTKu
POrpaMMHOTO
oOecrneueHHs U
HOPMATHUBHO-
TEXHUYECKYIO
JIOKyMCHTAITUIO B
JTOM 00IaCTH

I1IK-1.Y.1 ymeeT 060CHOBBIBATH BHIOOpP METO/IOB
NPOEKTUPOBAHMSI U IPOTOKOJIOB B3aUMOJIEHCTBUS
KOMITIOHEHTOB IIPOrPaMMHBIX CUCTEM

[IK-3 Cnocobnocts | [1K-3.3.1 3HaeT crmocoObl MPOSKTHPOBAHUS
BJIAJICTh METOAAMHU M | MHTEJUICKTYaJIbHBIX MPOTPAMMHBIX CHCTEM,
crocobamu CO3JIaHMS APXUTEKTYPBI IPOTPAMMHOTO TIPOEKTA,
POCKTHPOBAHUS TEXHOJIOTHH U CPEJICTBA Pa3pabOTKH
MHTEJUICKTYaJbHBIX | MPOTPAMMHOTO 00ECIICYCHHS], BKIIIOYAsI CUCTEMBI

[Tpodeccuonanbuble
KOMIIETEeHIHN




MPOrpaMMHBIX YOPaBICHUS] HCXOIHBIM KOZOM
CHCTEM, BKJIFOYAS [IK-3.B.1 Bnageet MeTogamMu MPOEKTUPOBAHUS
METO/IBI MHTEIUICKTYaJbHBIX MPOTrPAMMHBIX CUCTEM
B3aUMOJICVCTBUSA
MIPOTrpaMMHOMN
CHUCTEMBI CO CBOUM
OKPYKCHHEM

2. Mecro pucuuruinHel B ctpykrype Ol
JucuunnuHa MokeT 0a3UpoBaThCsa Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00Y4arOIIUMUCS
IIPY OCBOEHUU MPOrpaMMbl OakajgaBpuaTa.
3HaHUs, MOJYYEHHbIE NPH W3yYEHUHM MaTepuana JaHHOM IUCLMIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAYeHUE, TaK U HMCIOJb3YIOTCS MPH MPOXOKACHUHU MPAKTUK U JUITIOMHOM
MIPOEKTHUPOBAHUM.

3. OOBeM U TPYAOSMKOCTh TUCIIUTUINHBI
Janubie 00 oOmieM o0beMe MUCHUILIMHBI, TPYJOEMKOCTH OTICIBHBIX BHIOB Y4eOHOMH
paboThI 1O TUCIMIUIMHE (M PAacTpeelICHHE ITOM TPYAOSMKOCTH 110 CEMECTpam) Mpe/ICTaBICHbI B
Tabmue 2.

Tabmmma 2 — O6beM U TPYAOEMKOCTh JUCIIAILTHHEI

. TpymoeMKOCTb 0 ceMecTpaM
Bun yue6HOit paboThI Bcero NoD No3
1 2 3 4
Oobwasn mpyooemKocmb OuCyUnIUHbL, 9/ 324 6/216 3/108
3E/ (gac)
H3 nux uacoe npakmuueckoii n0020moeKu 51 34 17
Ayodumopuvie 3anamus, BCETo 4ac. 85 68 17
B TOM YHCIIE:
nekimn (JI), (gac) 17 17
npakTuaeckue/cemunapckue 3ansatus  (113),
17 17
(dac)
nabopartopubie padoTsl (JIP), (dac) 34 34
KypcoBoii mpoekT (padota) (KII, KP), (4ac) 17 17
9K3aMeH, (Jac) 36 36
Camocmosmensnas paboma, Bcero (4ac) 203 112 91
Buo npomesrcymounoii ammecmayuu: 3auer,
mudd. 3ader, sk3ameH (3auer, Hudd. 3au, 9K3., JK3.
OK3.%%)

%k
[Ipumeuanue: KaHAMIATCKUI K3aMeEH

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

Ta6n14ua 3— Pa3,I[eJ'II>I, TEMbI JUCHUILIMHBI, UX TPYAOCMKOCTb

Paznensl, TeMBI AUCHMILIMHEI Jlexumn | 113 (C3)| - JIP KIT CPC
’ (dac) (dac) (dac) (dac) (gac)
Cemectp 2
Paznen 1. MammaHOe 00yyeHHE KaKk COBpEMEHHAas 2 2 4

METO/I0JIOTHUSI MHTEJUICKTYaJIbHOTO aHAJIN3a U
00pabOTKH JTAHHBIX.
Tewma 1.1. Onpenenenne u 3a7a491 MAITuHHOTO




00y4eHus. TUITBI CUCTEM MAIIMHHOTO O0YYCHUS, BUBI
00y4eHusI.

Tema 1.2. f3pik R panma 3amay MHTENIEKTYyalIbHOTO
aHaJIM3a JaHHBIX Ha OCHOBE METOOJIOTMY MAIIHHHOTO
oOyueHus. SI3pIk R, UCTOpUS CO3MaHMS, ILTIOCHI» U
«vuHycs» R. S3pik R u cpena paspaborku RStudio:
MaKeThl, pa00Ta CO CKPUNTAMH, TOJIC3HBIC KOMAH/IbI.

Paznen 2. OcHOBEI s13bIKa R. 10
Tema 2.1. Knaccel 0OBEKTOB, THUIBI JAHHBIX U

CTPYKTYpbI 00BEKTOB B R.

Tema 2.2. Onepanuu HaL Ppa3TUIHBIMA

nepeMeHHbIMH. MaTeMaTHka B R.

Tewma 2.3. Onepatopsl IWKJIa ©  YCJIOBHA.

Co3pnanne coOcTBeHHBIX (yHKIHI B R.

Tema 2.4. Knaccsl nanHbIX B R: BEKTOpBI, MaTpuIsl,

MHOTOMEpPHBIE  MAacCHUBBI, CIHCKH, (akTopel W

TaOIULBI, TAOJIHIEI JAHHBIX.

Tema 2.5. Buzyanuszanus JaHHBIX U pe3yIbTaTOB

aHanusa B R.

Tewma 2.1.

Pasgen 3. Cratuctnyeckuii anamms B R. 10
Tema 3.1. OCHOBBI MaTeMaTHYECKONW CTATHCTUKU B R.

CraTucruyeckue XapaKTEPUCTHUKHU. Ananus

KaTeTOpUATbHBIX M YHUCIOBBIX JaHHBIX. OIeHKH

HEM3BECTHBIX MapaMmeTpoB B R (MeTOJpl MOMEHTOB U

MaKCUMaJbHOTO MpaBrononodus). JloBepurenbHbie

nHTepBaisl B R. [IpoBepka cTaTuCTHUECKUX THUIIOTE3 B

R m1st omHOM 1 GoTee BEIOOPOK.

Tewma 3.2. Cratuctuueckue wmogenu B R

KPUTEPUH U METOJbl UX olleHuBaHus. OCHOBHBIE IIAaTU

MOCTPOCHUS U BepUPHUKALWH, ONTUMU3ALIHA MOZAETCH.

[poeunpoBanue MHOTOMEpHBIX  JIaHHBIX  Ha

MIJIOCKOCTH. MHOTOMEpPHBIM CTaTUCTUYECKUN aHaIu3

JIQHHBIX.

Paznen 4. Perpeccrnonnsie mosienu B R. 16
Tewma 4.1. MeTpuKu OLIEHKH MOJIENIEH pEerpecCHH.

OT60p onTHMaTBEHOTO HabOpa MPU3HAKOB JTMHEWHOM

Mozenu B R.

Tewma 4.2. JIuneitHple perpecCHOHHBIE MOJIEIH.

OO0yueHHe perpecCHOHHBIX MoJieel B R.

Tewma 4.3. IlonnHOMHUaNEHAs perpeccus B R.

Tema 4.4. MeTob! peryispu3aiuu .

PerynspusupoBaHHbIe perpecCHOHHbIe MozienH B R.

Paznen 5. Moaenu knaccudukanyu u perpeccun B R. 28

Tema 5.1. MeTpuku OIEHKM KadecTBa MOJeETeH
Kiaccupuxanuy B R.

Tema 5.2. Jloructuueckast perpeccusi. buHapHBIA |
MHOTOKJIacCOBBIN citydau B R.

Tema 5.3. MamuHbel ONOPHBIX BEKTOPOB (Support
Vector Machine - SVM). JIuHeiHbI 1 HETMHEHHBIN
ciydan. KiaccuukamoHHBIE ¥ perpecCHOHHBIH
ciaydau B R.

Tema 54. JepeBbs MIPUHATUSA pelIeHuH,
KrnaccugukamoHHBIH U perpecCHOHHBIH citydan B R.
Tema 5.5. AncambneBoe oOydeHHe: KIacCUPHUKATOPHI O
rOJIOCOBAaHMEMH, O3TTHHT U Clly4aiiHble jeca, OyCTHHT B

R.




Paznen 6. Metoas! knacrepuzanuu B R.
Tema 6.1. 3agaua kmacTepu3anuy Kak 3a1a4a o0ydeHus
0e3 yuutens. Meroabl knactepuszanuu: k-means, k-
medoids (PAM — Partitioning Around Medoids),
uepapxuyeckas kiactepusanus B R.

Tema 6.2. Onenka kauecTBa Kiacrepusanuu B R.
Tewma 6.3. Bei6op uncna knactepos B R.

10

Paznen 7. HeiipoceTeBble MoneNnu TIIyOOKOTO 00y4eHUS
Tema 7.1. T'mybokoe oOy4yeHHE OCHOBHBIC TOHATHS U
koHuenuuu B R. ITaker Keras mist R.
Tema 7.2. [lonHOCBsI3HBIE HEHpOHHBIE ceTH. CpaBHEHUE
C MOJIENbI0 JIOTUCTHYECKOM perpeccuu. Ilpumepsl
aHaNM3a JaHHBIX TIOJTHOCBSI3HEIME ceTsiMu Ha R/Keras.
Tema 7.3. IlpuHUunel oOyueHHs HEWPOHHBIX CeETeH!
METOJ TPalueHTHOTO CIyCKa/00paTHOTQ
pacnpoCcTpaHeHuUs. Moaudukarun MeTona
IPaJluE€HTHOrO CIIyCKa — COBPEMEHHBIE aJIOPUTMBI
00ydeHns HeUPOHHBIX cereil B R/Keras.

Tema 7.4 Ocobennoctn 0oOydeHHs  TIIyOOKHX
HEHpOHHBIX ceTell: mpoOjeMbl HMCYE3HOBEHHS U
B3PBIBHOTO POCTA I'PAJANEHTOB, WHUIMAIU3AIMS BECOB,
HEHachllllaeMble  (YHKIWM  aKTUBAllMM, IIaKeTHas
HOpMaJIM3auus, MeTo bl perysipusanun B R/Keras.
Tema 7.5. CBepTouHbIe HEHPOHHBIE CETH: 2-MEpHEIE U
1-mepHble. PacnosHaBanme u300pakeHWH. AHamu3
TIOCIIZIEOBATEIHLHOCTHBIX TaHHBIX Ha R/Keras.

Tema 7.6. Pexyppentnsie Heliponnsie cetu (PHC):
npoctast PHC, LSTM PHC, GRU PHC. HeiipocereBas
00paboTKa TEKCTOBBIX H OCIEAOBATEILHOCTHBIX
JIAHHBIX peKyppeHTHBIMU ceTsimu Ha R/Keras.

12

34

HUroro B cemectpe:

17

17

34

112

Cemectp 3

Brinonnenne KkypcoBoi paboThl

17

Htoro B CEMCCTpC:

17

91

Hroro

17

17

34

17

203

[MpakTrdeckass TOATOTOBKA  3aKIIOYACTCS
GhyHKIHH,

OOyJaromUMHCS  ONPEACICHHBIX  TPYIOBBIX
poQeCCHOHATBHON NeSTETHHOCTHIO.

B  HCIIOCPEACTBCHHOM
CBsA3aHHBIX

4.2. ConepxaHue pa3JeiaoB U TEM JEKIIMOHHBIX 3aHITHM.
Coneprkanne pa3/IeloB U TeM JEKIIMOHHBIX 3aHATHI NPHUBEICHO B Ta0mwuie 4.

Ta6jmua 4 — Conepma}me pPasaciioB U TCM JICKIIMOHHOI'O TWMKJIa

BBIIIOJTHCHHUH

C

Oymymeii

Howmep pazgena

Hazpanue u COACPIKAHUEC PA3JACIIOB U TCM JICKIITUOHHBIX 3aHITUH

1. Paznen 1. MammHHOE 00y4eHne Kak COBpEMEHHAsI METOJI0JIOTHs

HWHTEIUICKTYaThHOTO aHaln3a M 00pabOTKN JaHHBIX.

Tewma 1.1. Onpenenenne U 3a1a4 MAIIHHAOTO 00y4YeHHs. THITBI
CHCTEM MAIIMHHOTO OOYYEHHUs, BUABI O0YUCHHUS.
Tema 1.2. S3pik R nmst 3aa4 MHTENIEKTYaIbHOTO aHATN3a TaHHBIX Ha
OCHOBE METOJIOJIOTUM MAaIIMHHOTO o0y4eHms. S3pik R, wmcropus




CO3JIaHUS, «IUTIOCB M «MHUHYCB» R. fI3pik R u cpema paspaboTku
RStudio: makets1, paboTa co CKpHUIITaMH, TIOJIE3HbIE KOMAH/IBI.

Paszgen 2. OcHoBrI sA36IKa R.

Tema 2.1. Kiaccet  00BEKTOB, THNBI JaHHBIX W CTPYKTYPBI
00BbeKTOB B R.

Tewma 2.2. Onepanmu~ HaA  Pa3NWYHBIMH  TIEPEMEHHBIMH.
Maremaruka B R.

Tema 2.3. Oneparops! nukia u ycnoBus. Co3nanue cOOCTBEHHBIX
¢yHkmmit B R.

Tema 2.4. Knaccel naHHbIX B R: BEKTOpBI, MaTpHIbl, MHOTOMEPHBIE
MAaCCHBEI, CITACKH, (PaKTOPHI U TAOIHITBI, TAOJIUIIBI TAHHEIX.
Tewma 2.5. Busyanuszaiysi 1aHHBIX U pe3yIbTaTOB aHauu3a B R.

Pasgen 3. Cratucrnueckuii anamms B R.

Tema 3.1. OcHOBBI MaTeMaTH4ecKoOl cratucTuku B R. Ctatuctuueckue
XapaKTePUCTUKHA. AHAIN3 KaTeTOPHAIBHBIX W YHCIOBBIX JIAHHBIX.
OlleHKU HEM3BECTHBIX IMapaMeTpoB B R (MeTomsl MOMEHTOB H
MaKCUMAJIBHOTO TMpaBaononodus). JloBeputenbHble MHTEpPBAIBI B R.
[IpoBepka craTucTHuecKkux Tunote3 B R st ogHoit u Oonee BEIOOPOK.
Tema 3.2. Cratuctrueckue Mojenu B R: KpUTepun U METOJIbI UX
omneHuBaHus. OCHOBHBIE IIard TIOCTPOCHHsSI ¥ BepU(HUKAIINH,
ontumu3anuu mozeneil. [IpoermupoBane MHOTOMEpPHBIX aHHBIX Ha
MJI0CKOCTH. MHOTOMEPHBIN CTAaTHCTUYECKUI aHAIH3 TaHHbBIX.

Paznen 4. Perpeccuonnsie mosenu B R.

Tema 4.1. Metpuku onieHku mozeneit perpeccun. OT60p
ONTUMAJIBHOTO Habopa MPHU3HAKOB JIMHEWHOU Mozaenu B R.
Tema 4.2. Jlunelinsle perpeccoHHbie MoJenu. O0ydeHue
perpeccuoHHbIX Mojeneit B R.

Tewma 4.3. ITonmnaOMHanBHAs perpeccus B R.

Tema 4.4. Metoas! perynsipusanui . PerynsipusupoBaHHbIE
perpeccruoHHble Mojenu B R.

Paznmen 5. Monenu knaccudukanmm u perpeccun B R.

Tema 5.1. MeTpuku olleHKH KadecTBa Mojenel knaccnpukannu B R.
Tema 5.2. Jloructuueckass perpeccus. bUHapHBI ¥ MHOTOKJIACCOBBIH
ciydau B R.

Tema 5.3. Mammsbl onopHBIX BeKTOpoB (Support Vector Machine -
SVM). JluHeliHblii W HenuHeWHBIH cinydau. KnmaccupukauuoHHBIA U
perpeccroHHsIi ciydan B R.

Tema 5.4. JlepeBbs mnpuHsATHA peimeHud. KiaccupUKaIMOHHBIA H
perpeccroHHsIi ciydan B R.

Tema 5.5. AmncambneBoe oOyueHue: KJIaCCU(PHUKATOPBl G
TOJIOCOBaHMEMH, O3ITHHT U cilyuyaiiHble jieca, OycTuHT B R.

Paznen 6. Metoas! knacrepuzanuu B R.

Tema 6.1. 3amauya kiacTepu3anvy Kak 3afada oOydeHHs! 0e3 yduTems
Meronsl knacrepusanuu: k-means, k-medoids (PAM — Partitioning
Around Medoids), nepapxudeckas kiacrepusanus B R.
Tema 6.2. O1eHka KauecTBa Kiactepu3anuu B R.

Tewma 6.3. Bei6op uncna kmactepos B R.

Paznen 7. HefipocereBble Moaeny TiIy00OKOTo 00ydeHusI.

Tema 7.1. I'mybokoe oOyueHHe OCHOBHBIC MOHITHA M KOHIENINU B R
[Taker Keras misa R.

Tema 7.2. IlomHOcBsI3HBIE HEWpoHHbIE ceTH. CpaBHEHHE C MOJIENBIO
JorucTryeckor perpeccun. [Ipumepsl aHau3a JaHHBIX TOJTHOCBSI3HBIMY]|
cersimu Ha R/Keras.
Tema 7.3. Ilpuammmel oOy4deHWsS HEWPOHHBIX CETEH: METOJ
TPaJMeHTHOTO CITyCKa/00paTHOrO pacmpocTpaHeHus. Moaudukanuy
METOAa TPaAMEHTHOTO CIIyCKa — COBPEMEHHBIE aITOPUTMBI OOyuYeHHS
HelipoHHbIX cereil B R/Keras.




Tema 7.4 OcoOeHHOCTH OOy4eHHUsT TIIYOOKMX HEHPOHHBIX CETeH!
NMpoOJeMbl  HMCUE3HOBEHHSI M B3PBIBHOIO  pOCTa  IPaJUCHTOB,
WHHULMATU3AIAS  BECOB, HEeHachlllaeMble (YHKIUU aKTHBALWH,
MaKeTHas HOpMaJIH3aIlis, METOABI peryspusanun B R/Keras.

Tema 7.5. CBepTouHble HEHpOHHBIE CETH: 2-MEpHbIE U 1-MepHBIE,
Pacnio3naBanune  u300pakeHWil. AHaIM3  MOCIACOBATEILHOCTHBIX]
nma"HbeIx Ha R/Keras.

Tema 7.6. PexyppentHslie Heliponnsie cetu (PHC): mpocras PHC,
LSTM PHC, GRU PHC. HeiipocereBasi 00pab0TKa TEKCTOBBIX U
IOCJIEIOBATEILHOCTHBIX JJAHHBIX peKYPPEeHTHBIME ceTsiMi Ha R/Keras.

4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHATHL
TeMbl IpaKTHYECKUX 3aHATHH ¥ UX TPYAOEMKOCTb IIPHBE/ICHBI B TA0IHILIE 5.

Tabnuna 5 — [IpakTuueckue 3aHATHS U UX TPYAOEMKOCTb

No
n/m

TeMbl IpakTHUECKUX
3aHATUA

Ne
paszznena
JIACIIVII

JIMHBI

N3 aux
MIPaKTUYECKON
MOATOTOBKH,
(uac)

PopMBbI
MNPaKTUYECKUX
3aHATUN

TpynoeMKocTs,
(gac)

Cemectp 2

S3bik R 1 cpena
paspabotku RStudio:
nakeTsl, paboTa co
CKPHUIITaMH, TIOJIE3HBIC
KOMAaH/IBI.

[IpakTuka 2 2 1

OcHOBHI s3bIKa R.

[IpakTrka 2 2 2

CraTucTHUEeCKUI
anamus B R.

[IpakTuka 2 2 3

PereCCI/IOHHBIC
MOACIIH, O6y‘I€HI/IC nu
OIICHKAa Ka4ycCTBa
PErpeCCUOHHOrO
aHaJij3a.

[IpakTuka 2 2 4

Knaccudukanus
JaHHBIX, 00y4YEHHE,
OLICHKA KauecTBa
KIaccu(uKaIuu.

[IpakTuka 3 3 5

Knacrepuzanus
JAHHBIX, OLICHKA
KayecTBa
KJIacTepU3aLUH, BEIOOP
YHCIIa KJIAcTEePOB.

[IpakTuka 3 3 6

[Taker pa3paboTku
HEWpOCEeTEBBIX MOIeNel
Keras nns R.
HeiipocereBas
KJ1accu(pUKanus
Moce0BaTEIbHBIX
JAHHBIX U
N300paKeHHH.
HeiipocereBoii ananus
MOCJIEA0BATEIHLHOCTHBIX

[IpakTuka 3 3 7




| JAHHBIX. |

Bcero 17 17

4.4. JlabopaTopHbIe 3aHATHUSL
Tembl 1a00OpaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MTPUBEICHHI B TabiHIIE 6.

Tabauna 6 — JlabopaTopHble 3aHITUS U UX TPYILOEMKOCTb

N3 Hux No
1?/.911 HaunmenoBanue nabopaTopHbIX paboT przlz):;v([;;ocn, H}fj;?g::;ﬁn E{?{ﬁfpﬁ
(dac) JIUHBI
CemecTp 2
Crarucriyeckuii aHainms B R. 2 1 1,2,3
2 Pa3BenouHbIi 1 IPETUKTUBHBINA aHATN3 TaHHBIX 6 3 1,24
Ha OCHOBE 0a30BbIX PErpecCHOHHBIX MOAETICH.
3 [IpenmnkTUBHBIN aHaTM3 JaHHBIX Ha OCHOBE 6 3 1,2,5

perpeccuonnsix wmojener SVM, CART wu
aHcamOJIeBBIX MOIeTIeH.

4 Knaccudukaryst TaHHBIX BpDEMEHHBIX PSIIOB 6 3 1,2,5,7
Ha OCHOBE MOJEJIEH JIOTUCTUYECKOMN perpeccuy,
SVM, CART, ancam0neBbIX 1 HEHPOCETEBBIX
MOJIEIEN.

5 Pemenue 3aaun kiactepusaiuu, orieHKa 4 2 1,2,7
KaydecTBa KJIACTEPU3ALUY, AaBTOMAaTUUECKUI
BBIOOP ONTHMAIBHOTO YHCIIA KJIACTEPOB.

6 Knaccudukarmst n300pakeHui CBEpTOYHBIMH U 5 2 1,2,7
TIOJTHOCBSI3HBIMU HEHPOHHBIMU CETSIMU.
7 Kiraccugukamust TeKCTOBBIX TaHHBIX 5 3 1,2,7

PEKYPPEHTHBIMH, CBEPTOYHBIMU U
MIOJTHOCBSI3HBIMH HEHPOHHBIMHU CETSIMU.

Bcero 34 17

4.5. KypcoBoe npoekTupoBaHue/ BHIOIHEHUE KypCOBOH pabOTHI

Ilenp KypcoBoif paboThI: 3aKpeljieHHe HABBIKOB MAIIMHHOIO OOyuYeHHs CpelcTBaMH
a3plka R Kak COBpPEMEHHOH MeTOJ0JOorued MHTEIUIEKTYyaJbHOIO aHaliu3a JaHHBIX B
IIPOrpaMMHON WH)KEHEPUH, U €€ IPUMEHEHHEM B pa3paboTKe MPOrpaMMHO-AITOPUTMUUECKOTO U
MaTeMaTHYecKoro  o0ecrnedeHuss B MpoLecce  NPOEKTUPOBAHMS  MHTEUIEKTYyalbHbIX
IPOrpaMMHBIX CHCTEM JJIsl OBBIIICHHUS KauecTBa CUCTEMHOTO aHAJIN3a JaHHBIX B COBPEMEHHBIX
MH(QOPMALIMOHHBIX TEXHOJOTHIX ¥ TEXHOJOTHSIX UCKYCCTBEHHOTO MHTEJIEKTA.

YacoB npakTH4eCKOM MOATOTOBKH: 17

[TpumepHBIe TeMBI 3aJITaHUI HAa KYypCcOBYIO paboTy npuBeaeHsl B pasaene 10 PITI.

4.6. CamocrositenbHas padoTa 00yJaronmuxcs
Bunpsl camocTosiTenbHOM paboThl U €€ TPYI0EMKOCTb IPUBEACHBI B TabnuLe 7.

Tabmuna 7 — Busibl caMOCTOSITEIIBHOM paOOThI U €€ TPYJO0EMKOCTh

o Bcero,
Bun camocrositensHON paboThI qac CemecTtp 2, yac CemecTp 3, yac
1 2 3 4
W3ydenne TeopeTnueckoro Marepuana
40 40
muctuuinHb (TO)




Kypcosoe npoekruposanue (KII, KP) 91 91
PacuerHo-rpaduyeckue 3amxanus (PI3)
Brimonnenne pedepara (P)
IToaroToBka K TeKyIIeMy KOHTPOJIIO 40 40
ycneBaemoctu (TKY)
Jlomamaee 3aganue (/13)
KonTponbabie pabothl 3a04ankoB (KP3)
IToaroroBka K MpOMEXyTOYHOH 32 3
arrecrauuu (I1A)
Bceero: | 203 112 91

5. IlepeueHb yueOHO-METOJUUECKOTO O0EeCTIEYEHUS
U1l CAMOCTOSITEIbHOM paboThl 00yUaromuXxcs o AUCHUIIINHE (MOAYIIIO)
VY4eOHO-MeTOoMueCKue MaTepuabl ISl CaMOCTOSITENbHOM paboThl 00y4aroLIMXCs yKa3aHbl B

n.a. 7-11.

6. IlepedeHb nMeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3aHUN
IlepedyeHp neyaTHBIX M AIEKTPOHHBIX YUEOHBIX U3/JaHUN NpUBEAEH B TabiuIe 8.

Tabmuna 8— IlepeueHp NMevaTHbIX M 3JEKTPOHHBIX YICOHBIX H3AaHHN

KornmaecTBo 3K3eMILIsIpoB
ludp/ B OMONMMOTEKE
URL azpec bubnuorpaduueckas ccpuika (KPOME EKTPOHHBIX
JK3EMIUISIPOB)

https://e.lanbook.com/book/315488 | [11osute D. I'nmy6okoe oOyueHue ¢ R

n Keras

Mzmarensctro "JIMK Ilpecc", 2023

https://e.lanbook.com/book/348083 PobGepr U., Kabaxos, R B aeiicTBun.
N3narensctBo "JIMK Ilpecc”, 2023

https://e.lanbook.com/book/379400 | Mapkuna H. B., benenkosa 3. 1.,
Hunenko I'. A., Kacrok C. T.,
Cremnanona O. A., [llamaesa T. H.
OCHOBBI HICKYCCTBEHHOTO

WHTEIJICKTA: MPAKTUICCKUE pabOThI
MO0 KJIACTEPU3AINU U
KJIaCCU(UKAIUN METUITTHCKUX
JaHHbIX Ha s3bike R. FOxHO-
Ypanbsckuii rocygapCTBEHHBIN
MEUITMHCKIN yHUBepcuTeT, 2023

https://e.lanbook.com/book/456701 | Yukem X., I'poccep M., Bymann X.
R. K Bepmmaam mMactepcTBa
Mzmatensctro "JIMK Ilpecc", 2024.

7. IlepedeHb 21€KTPOHHBIX 00pPa30BaTENbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHHUKALIMOHHON ceTH «VHTepHeT»

HCpE‘IGHB SJICKTPOHHBIX 06p a30BaTCIbHBIX

TGHGKOMMyHHKaHHOHHOﬁ CCTHU «I/IHTCpHeT»,

npuBezieH B Tabnuue 9.

pecypcos UH(POPMALMOHHO-

HCO6XOI[I/IMI>IX JJIi OCBOCHHUA AWCIHMIIIMHBI




Tabouuma 9 — IlepedeHb 5SJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYPCOB HHGPOPMALUMOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceTn «MHTepHeT»

URL anpec HawnmenoBaHMe
https://keras.io/ [TakeT pa3paboTku HelpoceTeBbIX Moaenel Keras
https://docs.posit.co/ide/user/ | ntepakTtuBHas cpena paspadotku RStudio
https://r-coder.com/ CropaBounukH 1o pabote Ha R 1 MCTONTb30BaHMs €T0 MAKETOB

https://cran.r-

project.ore/manuals.html JokymenTanus no padore Ha R 1 ucnonp30BaHuUs €T0 MAKETOB

https://rdrr.io/cran/caret/man/ | JlIokyMeHTanus 10O MakeTy caret

8. IlepeueHb HHPOPMAIIMOHHBIX TEXHOIOTHI
8.1. Ilepedenr mPOrpaMMHOTO OOECHEUEHHs, HCIIOIB3YEeMOTO TPH OCYIIECTBICHUU
00pa3oBaTEeIBHOTO MPOIECcca MO AUCIUTLIINHE.
[Tepeuens UCIOIB3YEMOro NPOrpaMMHOT0 OOecriedeHust peacTaBieH B Tadauue 10.

Ta6numa 10— ITepeyeHpr nporpaMMHOT0 00€CIICUCHHUS

Ne o/ HaumenoBanue

CBobojHO pacnpocTtpansemoe 110:

- HHTEPNPETATOP SA3bIKAa IPOrpaMMUpPOBaHus R;

- cpena paspabotku RStudio (oTnenbHOE MpUIokeHHe WM KOMIIOHEHT 3KOCHUCTEMBI
Anaconda) 1 makeTaMy MallTMHHOTO 00y4YeHHS, aHaJII3a, 00padOTKU M BU3yaJIN3aI[H
JAHHBIX JUIS sA3bIKa R.

https://www.anaconda.com/products/distribution
https://posit.co/download/rstudio-desktop/

https://www.r-project.org/

8.2. IlepeueHn MH(POPMAITTOHHO-CITPABOYHBIX CHCTEM,UCITOJIb3yEeMBIX pu
OCYIIECTBIECHUU 00pa30BaTEIHLHOTO MPOIECCa MO TUCIUTITNHE

[lepeuens HCMONB3yeMbIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHUCTEM MPEJACTABICH B
Tabmie 11.

Tabnuna 11— IlepeueHp nHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TexHHUECKas 6a3a
CoctaB  MaTepualIbHO-TEXHMYECKOM 0a3bl, HEOOXOAMMOW Ul  OCYIIECTBIECHUS
00pa3oBaTeabHOro Mpolecca o AUCHUILIMHE, IpeicTaBlIeH B Tabaunel?2.

Tab6muna 12 — CocTaB MaTepHaIbHO-TEXHUICCKOM 0a3bl

No HaumenoBanue coctaBHON 4acTu Howmep aynutopun
n/m MaTepHaIbHO-TEXHUYECKON 0a3bl (mpu HEOOXOAMMOCTH)

b.M. 23-08, 23-09, 23-

2 | CnenunanusupoBanHas jJadoparopus «Ha3sanue» 10

10. OueHouHble cpeaCcTBa AJIS MPOBEJECHUS IPOMEXKYTOUHOM aTTecTaluu
10.1. CoctaB OLIEHOYHBIX CPEACTBAJIA MPOBEAEHUS MPOMEXKYTOYHOM aTTecTaluu
o0ydJaronuxcs Mo AUCUUIUIMHE NpUBeieH B Tabauue 13.
Tabmuna 13 — CocTaB OIICHOYHBIX CPEACTB JJIs MPOBEACHHUS MPOMEXKYTOUHOUN aTTeCTaluu




Bupx npomMexXyTO4YHON aTTecTalnuu [TepeyeHp OLICHOYHBIX CPEJICTB
DK3aMeH Cromcok BOIPOCOB K IK3aMEHY;
TecTsl.
Brimonnenne KypcoBoii paboTbl DKcrepTHas OLEHKa Ha OCHOBE TpeOOBaHHU K
COAEPKAHUIO KYpCOBOM paboTsI o
JVCLIUTUINHE.

10.2. B kadecTBe KpUTEpUEB OLEHKM YypPOBHSA c(HOpMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00yJalomMUMHUCS TPUMEHsETCS S-0aipHas IIKajda ONeHKH c(HhOpMUPOBAHHOCTH
KOMIIETEHIINH, KOTOpas puBeieHa B Tabmuie 14. B Teyenne cemectpa MOXKET HCIIOIB30BATHCS
100-6ampHast  mKama — MOXIYJIbHO-PEHTHHTOBOW  CHCTEMBl ~ YHHBEpPCHTETa,  IMpaBHia
HCIIONIb30BAaHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'VAIL
Ta6nuna 14 —Kpurepuu onieHKH ypoBHS ¢POPMUPOBAHHOCTH KOMITCTCHIIHIMA

OlieHKa KOMICTEHITUN

XapakrepucTika cOpMUPOBAHHBIX KOMITETEHIII
5-OayuTbHAs IIKaIa P P (bopmrp

— oOyyaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJI MPOTPaMMHBIH
MaTepHa;

— YBEpPEHHO, JIOTHYHO, TIOCTICIOBATEIILHO M IPAMOTHO €T0 M3JIaracr;

— ONMUpasiCh HAa 3HAHWUS OCHOBHOW W JIOTIOJHHUTCIILHOW JIUTEPATYpHI,
TECHO MPUBS3BIBAET YCBOCHHBIC HAYYHBIC MOJOKEHUS C MPAKTUIECKON
JIeSITENIbHOCTBIO HAMPABJICHHUS,

— yMeno 000CHOBBIBACT M aPTYMEHTHUPYET BBIJIBUTACMbIC UM HJICH;

— JIeJTaeT BBIBOJELI M 000OIIEHHUS

— cBOOOJIHO BJIAJICET CUCTEMOMN CHCIIMATU3NPOBAHHBIX TIOHATHH.

COTJIIMIHO»
<GaYTCHO»

— 00yJaroUIHiAcsl TBEPJO YCBOMII MPOTPAMMHBIN MaTepHall, TPAMOTHO H
[0 CYHIECTBY M3JaraeT e€ro, ONHWpasch HAa 3HAHUSI OCHOBHOM
JIUTEPATYPHL,

— HE JI0IYCKaeT CYLIECTBEHHbIX HETOYHOCTEN;

— YBSI3bIBAET YCBOCHHBIE 3HAHMs C IPAKTUYECKOH JAESITEIbHOCTBIO
HaIlpaBJIEHUS;

— aprYMEHTHUPYET Hay4HbIE [10JI0KECHHUS;

— JIeJTaeT BBIBOJIBI M 000OIICHNS;

— BIIAJIEET CUCTEMOMN CIIENNAIN3HPOBAHHBIX MTOHATHMN.

«XOpOILIO»
<«GavTEHOY

— 00y4arouuiicss yCBOWJI TOJbKO OCHOBHOM HMpPOTrpaMMHBIA MaTepua,
MO CYUIECTBY M3JIaraeT €ro, OnMpasichb Ha 3HAHUS TOJILKO OCHOBHOM
JUTEPATYypPHI;

— JIONyCKaeT HECYLECTBEHHbIE OIIMOKU 1 HETOYHOCTH;

— UCTBITHIBAECT 3aTPYAHECHHS B NPAKTUYECKOM NPUMEHEHUU 3HAHHM
HarpaBJICHUS;

— cnmabo apryMeHTHPYeT HaydHbIE TIOJI0KEHUS;

— 3aTpyaHsETCS B (JOPMYIMPOBAHUN BBIBOJIOB B 000OIICHHIA;

— YaCTMYHO BJIAJICET CUCTEMOM CIIeIIMaIN3MPOBAHHBIX MOHATHUI.

«yIOBJIETBOPUTEIIEHO)
<«GauTCHOY

— O0ydJarouuiicss HE YCBOWJI 3HAYUTEIBHOH YacTH MPOTPaMMHOTO
MaTepuania;

— JIONyCKaeT  CYIIECTBEHHblE  OMMOKM W  HETOYHOCTH  HpHU
paccMOTpeHUH MpobJieM B KOHKPETHOM HaIpaBlICHUH;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUUECKOM IPUMEHEHUH 3HAHU;

— HE MOXET apryMEHTHPOBATh HAyUHbIE NIOJIOKEHUS;

— He GOPMYJIMPYET BBIBOJIOB M 00OOIIICHHUH.

«HEYJIOBJICTBOPUTEIILHO
«HE 3a4TEHO»

10.3. TunoBble KOHTPOJIBHBIC 3aJaHUSI UJIM UHBIE MATEPHAIIBL.
Bompocsr (3agaun) ans sx3aMeHa npeacTaBiieHsl B Tabaune 15.

Tabmuna 15 — Bonpocs! (3amaun) 1u1st 3K3aMeHa




Ne i/t

Ilepeuyens Bonpocos (3aaa4) AJs K3aMeHa

Kon
HHIUKATOpa

OmnpeneneHne u 3aa94 MaIMHHOTO 00y4eHus. TUIbl cucTeM
MAIIMHHOTO 00Y4eHUs, BUIBI O0OYUICHHSI.

YK-1.3.1
IK-1.V.1
IK-3.3.1
I1K-3.B.1

Knaccel 00beKTOB, THIIBI TAHHBIX U CTPYKTYPBI 00BEKTOB B R.

IK-1.V.1
IK-3.3.1
I1K-3.B.1

Omneparuu Ha/K pa3TUIHBIMA ITIEpEMEHHBIMU. MatemaTuka B R.

IK-1.V.1
IK-3.3.1
I1K-3.B.1

Oneparops! nukia u ycinoBus. Co3aanne cOOCTBEHHBIX (PYHKIUN B
R.

IK-1.V.1
IK-3.3.1
I1K-3.B.1

Kiraccel mannasix B R: BEKTOpHI, MaTPHITEl, MHOTOMEPHBIE MACCHBHI,
CIUCKH, (aKTOPBI U TAOJIHIIBI, TAOTHIIBI TAHHBIX.

IK-1.V.1
IK-3.3.1
I1K-3.B.1

Busyanuszanus qJaHHBIX U Pe3yJbTaTOB aHaIu3a B R.

IK-1.V.1
IK-3.3.1
I1K-3.B.1

OCHOBEBI MATEMATUYECKON CTATUCTHUKH B R.

YK-1.3.1
IIK-1.V.1
I1K-3.3.1
I1K-3.B.1

CratucTrueckue MoJenu B R: KPUTCPUN U METOABI UX OLICHUBAHUA.

YK-1.3.1
IIK-1.V.1
IK-3.3.1
I1K-3.B.1

JInneiinas perpeccus B R.

YK-1.3.1
IK-1.V.1
IK-3.3.1
I1K-3.B.1

10

MeTtpuku OLEHKU MOJENEH perpeccuu B R.

YK-1.3.1
IK-1.V.1
IK-3.3.1
I1K-3.B.1

11

OOy4eHHE perpecCHOHHBIX Mojienieii B R/

YK-1.3.1
IK-1.V.1
IK-3.3.1
I1K-3.B.1

12

ITonmmaoMuanbeHas perpeccus B R.

YK-1.3.1
IK-1.V.1
IK-3.3.1
IK-3.B.1

13

Mertonbl perymisipuzaiuu. PeryisipuznpoBaHHbIe perpeCCUOHHbBIC
monenu B R.

YK-1.3.1
IK-1.V.1
IK-3.3.1
I1K-3.B.1

14

Jloructuueckas perpeccust B R. buHapHsliii ciry4daid.

YK-1.3.1
IIK-1.V.1
I1K-3.3.1




I1K-3.B.1

15

MynsTHHOMHAIBHAS JIOTUCTHYECKAS perpeccus B R.

YK-1.3.1
IK-1.V.1
IK-3.3.1
I1K-3.B.1

16

Mepbl olleHKH KadecTBa Mojeliel kinaccudukamnuu B R.

VYK-1.3.1
IK-1.V.1
IK-3.3.1
I1K-3.B.1

17

Marmuss! onopHbIX BeKTopoB (Support Vector Machine - SVM).
Jluneiinbrit cnyvaid. Kimaccudukanus B R.

YK-1.3.1
IK-1.V.1
IK-3.3.1
I1K-3.B.1

18

Marmuss! onopHbIX BeKTopoB (Support Vector Machine - SVM).
JInnelinelil ciyygaii. Perpeccus B R.

YK-1.3.1
IK-1.V.1
IK-3.3.1
I1K-3.B.1

19

Marmussl onopHbIX BeKTopoB (Support Vector Machine - SVM).
Henwunelinplii ciydaii, a1epHbId TpIOK B R.

YK-1.3.1
IK-1.V.1
I1K-3.3.1
I1K-3.B.1

20

JepeBbs npunsaTus pemennii B R. Knmaccudukarms.

YK-1.3.1
IIK-1.V.1
I1K-3.3.1
I1K-3.B.1

21

JepeBbs npuHATHA pemeHni B R. Perpeccus.

YK-1.3.1
IK-1.V.1
IK-3.3.1
I1K-3.B.1

22

AHcam0iieBoe o0yueHue. barrunr u BctaBka B R.

YK-1.3.1
IK-1.V.1
IK-3.3.1
I1K-3.B.1

23

AmncambneBoe oOyuenne. Ciydaiinbie neca B R.

VYK-1.3.1
IK-1.V.1
IK-3.3.1
I1K-3.B.1

24

AmncambrieBoe obyuenne. bycrunr: I'paguentasiii Oyctunr B R.

YK-1.3.1
IK-1.V.1
IK-3.3.1
I1K-3.B.1

25

3amada KIacTepu3ay Kak 3a7ada oOydeHust 0e3 yIuTes.
Meroap! kiactepusanuu B R.

VYK-1.3.1
IK-1.V.1
IK-3.3.1
I1K-3.B.1

26

Orenka kadecTBa KiacTepu3anuu. Beidop uncna kimactepos B R.

YK-1.3.1
IK-1.V.1
I1K-3.3.1
I1K-3.B.1

27

HeiipoceTteBbie Monenu, Try0okoe 00ydeHHe OCHOBHBIC MTOHSITHS U
xoHnenuu B R/Keras.

YK-1.3.1
IIK-1.V.1
I1K-3.3.1




I1K-3.B.1

28

[TonmHOCBs3HBIE HelipoHHBIE ceTh R/Keras.

YK-1.3.1
IK-1.V.1
IK-3.3.1
I1K-3.B.1

29

OOyueHne HEHPOHHBIX CETEH — METOJ] TPaJHUEHTHOTO CITycKa/
obparHoro pacnpoctpanenust R/Keras/

YK-1.3.1
IK-1.V.1
IK-3.3.1
I1K-3.B.1

30

Monugpurkanuym MeToa TPAIUEHTHOTO ciycka. ONTUMU3aIHs
METOJ0OM MOMEHTOB.

YK-1.3.1
IK-1.V.1
IK-3.3.1
I1K-3.B.1

31

Moandukanum MeToa rpaJieHTHOTO CITycKa. Y CKOPEHHBIN
rpagueHT Hecrepoga.

YK-1.3.1
IK-1.V.1
IK-3.3.1
I1K-3.B.1

32

Moaudukanuu Merona rpagueHTHoro ciycka. Anroputm AdaGrad.

VYK-1.3.1
IK-1.V.1
I1K-3.3.1
I1K-3.B.1

33

Moaudukanum MeToa rpaJieHTHOTO CITycKa. AJIITOPUTM
RMSProp.

YK-1.3.1
IIK-1.V.1
I1K-3.3.1
I1K-3.B.1

34

Moandukanuu MeToa rpaJueHTHOTO cirycka. Anroputm Adam.

YK-1.3.1
IK-1.V.1
IK-3.3.1
I1K-3.B.1

35

Pannee npekpamienue. [lpumenerrne oOpaTHHIX BBI3OBOB IS
BO3JICHCTBUS Ha MOJIETh B XOJI¢ O0yJeHHUS

YK-1.3.1
IK-1.V.1
IK-3.3.1
I1K-3.B.1

36

Mertoap! peryisipu3aliii HEMPOHHBIX ceTel. Perynsapusanus
JIOTIOJTHEHUEM JaHHBIX .

YK-1.3.1
IK-1.V.1
IK-3.3.1
I1K-3.B.1

37

Metoasl perynsipu3aniuy HeWpoHHBIX ceteir. L1 u L2
perynspuzanusi.

YK-1.3.1
IK-1.V.1
IK-3.3.1
I1K-3.B.1

38

Mertoap! peryisipu3aliii HEMPOHHBIX ceTel. Perynsapuzanus
UCKI0YeHneM — Dropout.

YK-1.3.1
IK-1.V.1
IK-3.3.1
I1K-3.B.1

39

[TakeTHas HOpMamM3aLysl.

YK-1.3.1
IK-1.V.1
I1K-3.3.1
I1K-3.B.1

40

Ceeprounble Heliponnble cetu R/Keras: 2-mMepHblit ciyuai.

YK-1.3.1
IIK-1.V.1
I1K-3.3.1




I1K-3.B.1

41

Caeprounsie HelipoHHbIe ceTn R/Keras: 1-mMepHbIii ciydaid. YK-1.3.1
[K-1.¥.1
IK-3.3.1
[IK-3.B.1

42

Pexyppentnsie netiponnsie cetn (PHC) R/Keras: nmpoctast PHC. YK-1.3.1
[K-1.V.1
I1K-3.3.1
[1K-3.B.1

43

Pexyppentnsie metiponnsie cetn (PHC) R/Keras: LSTM PHC. YK-1.3.1
[K-1.V.1
I1K-3.3.1
[1K-3.B.1

44

Pexyppentnsie vetiponnsie cetn (PHC) R/Keras: GRU PHC. YK-1.3.1
IK-1.V.1
I1K-3.3.1
[1K-3.B.1

45

HetipoceTeras 00paboTKa TEKCTOBBIX U ITOCIIEIOBATEIIHHOCTHBIX YK-1.3.1
ma"ubeix R/Keras. TIK-1.V.1
I1K-3.3.1
I1K-3.B.1

Bompocsr (3agaun) ans 3adera / qudd. 3auera npeacraBieHsl B Tabmauie 16.
Tabnuma 16 — Borpocs! (3anaum) i 3a4yeTa / nudd. 3auera

Ne i/t

Kon

ITepeuens BompocoB (3agay) I 3aueta / Ju . 3a4€Ta
P P ( 5 )H 5 (b(b HHAWKATOopa

VY4eOHbIM IUIaHOM HE NPEyCMOTPEHO

IlepeyeHp TeM A KypcOBOrO NPOEKTHPOBAHMSA/BBIMOIHEHUSI KypcOBOH paboOTh
peCcTaBiIeHBI B Tabmwmie 17.
Tabnuma 17 — IlepedeHp TeM Uil KypCOBOTO MTPOSKTHPOBAHUS/BBIITOIHEHUSI KYPCOBOM pabOoTHI

Ne i/

[TpumepHBIii IepeYeHb TeM U1l KypPCOBOTO MPOEKTUPOBAHHS/BBITTOTHEHHS
KypcoBOii paboThI

1

Pa3paboTtaTh npuiioxkeHne Ha OCHOBE KJIaCCU(UKAIMOHHON perpecCHOHHON MOJENN
1 TIOJTHOCBSI3HOW HEHPOHHOM CETH (B UTOTE CPABHUTH), KOTOPOE ONpEACIIsieT
TEXHUYECKOE COCTOSHAE MaJIOTO KOCMUYECKOTO almnapara Ha OCHOBE TaHHBIX €T0
TEJIEMETPUIECKON HHPOPMALIUH.

Pazpaborath npuioxkeHne Ha OCHOBE KJIaCCH()UKAITMOHHON MOJETH MAIINHBI
OTIOPHBIX BEKTOPOB, KOTOPOE ONPEAEIIAET TEXHUIECKOE COCTOSTHUE MAJIOTO
KOCMHYECKOTO armapara Ha OCHOBE JaHHBIX €r0 TeJIeMeTPHIECKON HH(pOpMAIIHH.
HccaenoBaTh TMHEHHBIN 1 HETMHEWHBIN BapuaHTel SVM H CpaBHUTH Pe3yJIbTATHI.

Pa3paborath npuioxkeHne Ha OCHOBE KJTacCU(DUKAIIMOHHONW MOJIEIH JICPCBhEB
MIPUHSATHUS PEIICHUH, KOTOPOE OMPEEIeT TEXHHUECKOE COCTOSTHIE MaJIOTO
KOCMHUYECKOTO almapara Ha OCHOBE JaHHBIX €ro TeJIEMETPHUYSCKON HH(OpMAIIUH.

Pa3pa60TaTL MPUIIOKCHUC Ha OCHOBE aHcamoOIs Mo/ielieii MaIlIMHHOTO O6y‘-I€HI/I}I
METOA0OM 63FFHHF3, KOTOPOC OMnpeAcIaCT TEXHUICCKOC COCTOSAHUC MAJIOTO
KOCMHUYECKOI'O aIrapara Ha OCHOBE JaHHBIX €TO TCHCMCTpI/I‘{CCKOﬁ I/IH(l)OpMaLII/II/I.
HccnenoBath Pa3HbIC MOACIIN 0a30BOro KJ'IaCCI/I(l)I/IKaTOpa 1 CPaBHUTH PC3YyJIbTATHI.

Pa3pa60TaTL MPUIIOKCHUC Ha OCHOBE aHcamoOIs Mo/Ielieii MaIlIMHHOTO O6y‘-I€HI/I}I
METOAOM 6yCTI/IHFa, KOTOPOC OMNpeACIACT TCXHUICCKOC COCTOSAHUC MAJIOTO
KOCMHUYECKOI'O aIrapara Ha OCHOBE JaHHBIX €TO TCHCMCTpI/I‘{CCKOﬁ I/IH(l)OpMaLII/II/I.
HccnenoBath Pa3HbIC MOACIIN 6y0THHFa U CPAaBHUTH PE3YJIbTAThI.




PazpaboraTh npuioxxeHrne Ha OCHOBE aHCAaMOJIS MOJIeNieii MAIIMHHOTO O0Y4YeHUS
METOJIOM CITy4alHOTO Jieca, KOTOPOE OMPENEIAET TEXHUUECKOE COCTOSTHIE MAJIOTO
KOCMHYECKOTO armapara Ha OCHOBE JaHHBIX €r0 TeJIeMeTPUIECKON HH(pOpMAIIHH.
CpaBHHTB pe3yIbTAaThI C MOAEIHIO OATTHHTA.

Pa3zpaborath npuiioxKeHHe HA OCHOBE KJIACCU(UKANMOHHON MOJICITA PEKYPPEHTHOM
HelponHo# cetu Tuna LSTM, koTopoe onpeaensieT TeXHUIECKOe COCTOSHUE
MaJIOTO KOCMHUYECKOTO anmnapara Ha OCHOBE JAHHBIX €70 TEIEMETPUIECKON
UHOpPMALUH.

Pazpaborath npuioxeHne Ha OCHOBE KJIaCCHU()UKAITMOHHON MOJETH PEeKYPPEHTHOM
HeliporHoi cetu Tunia GRU, koTopoe ompenenser TEXHNIeCKOe COCTOSIHIE MaJIOTO
KOCMHYECKOT0 armapara Ha OCHOBE JAHHBIX €r0 TeJIeMeTPHIECKON HH(OpMAIIHH.

Pazpaborath npuioxeHne Ha OCHOBE KJIaCCH()UKAITMOHHON MOEH 1-MepHOi
CBEPTOYHON HEMPOHHOM CETH, KOTOPOE ONPENEIAET TEXHUUECKOE COCTOSTHHAE
MaJIOTO KOCMHUYECKOTO anmnapara Ha OCHOBE JAHHBIX €T0 TEIEMETPUIECKON
nH(OpMaIuy.

10

Pazpaborath npuoxkeHne Ha OCHOBE KJIaCCH()UKAITMOHHON MOAETN THOPHIHOM
HEWPOHHOHU CETH, KOTOPOE ONPEAEIISIET TEXHUYIECKOE COCTOSTHUE MAJIOTO
KOCMMYECKOTI'0 anmnapara Ha OCHOBE JaHHBIX €ro TeJeMeTpUYecKol uH(popMaluu.

11

Pazpaborath npuioxkeHne Ha OCHOBE KJIaCCH()UKAITMOHHON pPerpecCHOHHON MOJIEIN
U TIOJIHOCBSI3HOM HEHPOHHOM ceTH (B UTOTe CPaBHUTH), KOTOPOE ONpeAesieT
CEeTEBbIe aTaKU HA OCHOBE JIAHHBIX CETEBOT0 TpaduKa.

12

Pazpaborath npuoxkeHne Ha OCHOBE KJIaCCH()UKAITMOHHON MOJETH MAIINHBI
OIOPHBIX BEKTOPOB, KOTOPOE OMPEEISIET CETEBbIE aTAKU HA OCHOBE JTaHHBIX
ceteBoro Tpaduka. MccienoBaTs TUHEHHBIN W HEJTMHEHHBIN BapuaHThl SVM u
CPaBHUTb PE3YJIbTaThI.

13

Pa3paborath npuioxkeHne Ha OCHOBE KiTacCU(DUKAIIMOHHOW MOJIEIH JICPECBhEB
MIPUHATUA pemeHHﬁ, KOTOPOC€ OMnpeACIACT CETCBBIC aTaKM Ha OCHOBC JaHHBIX
ceTeBoro Tpaduka.

14

Pa3paboraTh npuoxxeHrne Ha OCHOBE aHCAMOJIS MOJIeNieil MAIIMHHOTO O0YYeHUS
METOJIOM O3TTHHIa, KOTOPOE OIpEeIEsieT CETeBbIE aTAKW HA OCHOBE JAHHBIX
cereBoro Tpaduka. MccnenoBars pazHbie MoaeIH 6a30BOro KiaccudukaTopa u
CPaBHHUTD PE3YyJIbTaTHI.

15

PazpaboTaTh npuioxxeHne Ha OCHOBE aHCAaMOIIS MOJIeNieii MAIIMHHOTO O0Y4YeHUs
MEeT0/I0M OyCTHHIa, KOTOPOE ONPEEIISIET CETEBbIC aTaKK Ha OCHOBE JaHHBIX
cereBoro Tpaduka. MccnenoBars pa3Hble MOAETH OYCTHHTA U CPAaBHHUTH
pEe3yIbTaTHI.

16

PazpaboTaTh npuioxxeHrne Ha OCHOBE aHCAaMOIIS MOIeNieii MAIIMHHOTO O0YYeHUS
METOJIOM CITy4ailHOTO Jeca, KOTOPOE ONPENEIAET CETEBBIE aTaKW HA OCHOBE JTAHHBIX
cereBoro Tpaduka. CpaBHUTH PE3yIbTATHI C MOJCIBIO OATTHHTA.

17

Pa3zpaborath npuioKeHHe HA OCHOBE KJIACCU(UKANMOHHON MOJICITA PEKYPPEHTHOM
HelponHo# cetu Tuna LSTM, koTopoe onpeaenseT ceTeBble aTaku Ha OCHOBE
JTAHHBIX CETEBOTO TpaduKa.

18

Pa3zpaborath npuiioKeHHe Ha OCHOBE KJIACCU(UKANMOHHON MOJICITA PEKYPPEHTHOM
HelponHo# cetn Tuna GRU, koTopoe omnpenensier ceTeBble aTaKu Ha OCHOBE
JTAHHBIX CETEBOTO TpaduKa.

19

Pazpaborath npuioxeHne Ha OCHOBE KJIaCCH()UKAITMOHHON MOIEH 1-MepHOi
CBEPTOYHON HEUPOHHOH CETHU, KOTOPOE OMPEACIISIET CETEBBIC ATAKU HA OCHOBE
JTAHHBIX CETEBOTO TpaduKa.

20

Pa3paboTarth npuinoxeHne Ha OCHOBE KIacCH()PUKAIIMOHHON MOJIENN THOPUIHON
HEMPOHHOM CeTH, KOTOPOE ONPEJIENISET CETEBbIC aTAKH HA OCHOBE JIAHHBIX CETEBOTO
Tpaduka.

21

Pa3paboTtaTh NpuiI0kKeHHe Ha OCHOBE KJIaCCU(UKAIIMOHHON perpecCHOHHON MO




Y TIOJTHOCBSI3HOW HEHPOHHOM CETH (B UTOTE CPABHUTH), KOTOPOE OMpEAeIIsieT
JIMarHo3 NalMeHTa Ha OCHOBE €ro OMOMEAMIMHCKUX JTaHHBIX.

22

Pa3zpaborath npuioxkeHne Ha OCHOBE KJTacCU(DUKAIIMOHHONW MOJICITH MAITHHBI
ONOPHBIX BEKTOPOB, KOTOPOE OMPEICISAET JUAarHO3 MAlMEHTa HA OCHOBE €0
OMOMEIUIIMHCKUX NaHHBIX. Mlccei0BaTh IMHEWHBIN 1 HETMHCWHBIN BapUAHTHI
SVM u cpaBHHUTbH pe3yJabTaThl.

23

Pazpaborats npuoxxeHne Ha OCHOBE KJIaCCH()UKAITMOHHON MOIEIH IEPEBHEB
NIPUHATHUS PEMIEHUH, KOTOPOE ONPENEIAET AMATHO3 MAMEHTa HA OCHOBE €T0
OnoMeIMIMHCKUX AaHHbIX. MccnenoBate pazHble Mogenu 6a30Boro
KJ1acCHu()UKATOPA U CPABHHUTH PE3YJILTATHI.

24

PazpaboTaTh npuioxxeHne Ha OCHOBE aHCAaMOIIS MOJIeNieii MAIIMHHOTO O0YYeHUs
METOJI0OM O3TTHHIa, KOTOPOE OIpeAessieT JUarHo3 NalleHTa Ha OCHOBE €ro
OMOMEIMIMHCKHUX JaHHBIX.

25

Pa3paboTaTh npuoxxeHrne Ha OCHOBE aHCAMOIIS MOJIeNieil MAIIMHHOTO O0YYeHUS
MeT0I0M OyCTHHTa, KOTOPOE ONpeesieT IUarHo3 MalueHTa Ha OCHOBE €ro
OMOMEIMIMHCKUX AaHHBIX. MccnenoBaTe pa3Hble MOZAEIN OYCTHHIA U CPAaBHUTD
pEe3yIbTaTHhI.

26

PazpaboraTh npuioxxeHne Ha OCHOBE aHCAMOIIS MOJIeNieil MAIIMHHOTO O0YYeHUS
METOJIOM CITy4alHOTO Jeca, KOTOPOe ONpeNeNsseT AMArHo3 MallueHTa Ha OCHOBE €T0
OMOMETUIIMHCKUX JaHHBIX. CpaBHUTh PE3yJIbTaThl C MOJIEJIbIO O3ITHHTA.

27

Pa3paborath NpuioKeHHe HA OCHOBE KJTaCCU(UKANMOHHON MOJICITA PEKYPPEHTHOM
HelponHo# cetn Tuna LSTM, xoTopoe onpenensieT [uarHo3 NalueHTa Ha OCHOBE

€ro 6I/IOMeIlI/ILII/IHCKI/IX JaHHBbIX.

28

ero OMOMeUIIMHCKUX JaHHBIX.

Pa3paboraTts npunoxeHne Ha OCHOBE Ki1acCU(DUKAIIMOHHON MOJIEIH PEKYPPEHTHOM
HeliponHoi cetu Tuna GRU, koTopoe onpenenser AUarHo3 naiyveHTa Ha OCHOBE

29

ero OMOMEUIIMHCKUX JTaHHBIX.

Pa3paborats npuioxeHre Ha OCHOBE KiacCU(DUKAIIMOHHON MoJienu 1-MepHO
CBEPTOYHON HEUPOHHOM CETH, KOTOPOE ONPEACISIET AUArHo3 NalueHTa HA OCHOBE

30

OMOMEUIIMHCKNAX JaHHBIX.

Pazpaborath npuoxkeHne Ha OCHOBE KJIaCCH()UKAITMOHHON MOAETN THOPHTHOM
HEWPOHHOU CETH, KOTOPOE ONPEAEIIAET UArHO3 MaleHTa Ha OCHOBE €T0

Bompocsr s mpoBenieHHST TPOMEXKYTOYHOM aTTeCTallil B BUJE TECTHPOBAHUSA
MpeCTaBICHBI B Ta0mwmie 18.

Tabmuna 18 — IlpumMepHblil IepedeHb BONPOCOB ISl TECTOB

. Kon
Ne m/mt IIpuMepHBIii TepedeHs BOIPOCOB JI TECTOB
WHAMKATOpa
1. | Unctpykuus: [Ipouuraiite Bonpoc, BeiOepuTe oauH npaBuibHbid orBeT | YK-1.3.1,
¥ 3aIUIIATE apTYMEHTHI, 000CHOBBIBAIOIINE BEIOOpP OTBETA [IK-3.B.1
Bompoc: Kakoit u3 npuBeaeHHBIX TUIIOB Moenel MamnHHoro ooyuenns | [1K-3.3.1
MOJKET PELIUTh 3a/1a4y TPYNIHUPOBKH 3aKa3UUKOB B CIIy4ae HATUYHUS
JAHHBIX C KATETOPHUAIbHBIMU 3TAJIOHHBIMU METKaMH? :
1. Mogenp KnacTepusarim
2. Mogens onpeeneHus aHOMaIui
3. Mogenpb kiaccupuKanuu
4. Mogens perpeccuu
2. | Uuactpykuus: [IpounTtaiite Bonpoc, BEIOEpUTE MPaBUIIbHBIC BAPUAHTHI VK-1.3.1,
OTBETa W 3aIUIINTE ApTyMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETOB IIK-3.B.1
Bonpoc: Kakue u3 cienyrommx METo10B SIBJISIOTCS METOIaMU




perynspuzanuy riry0OKIX HEMPOHHBIX CETeH?:
1. Meron 11/12
2. Merton ucknrouenus — dropout
3. Merog Adam
4. Metoa AONOJHEHUS JAHHBIX (AyrMEHTALIHA)

3. | Uuctpykuus: [IpounTaiite 3a1aHue yCTAaHOBUTE COOTBETCTBHE. YK-1.3.1,
Bomnpoc: YcranHoBHTE COOTBETCTBHE MEXKITY TUIIAMHU CJIOEB TTyOOKHX [IK-3.B.1
HEHPOHHBIX CeTeH M MX 0003HAUYEHHEM B IPOTPAMMHON MOJEIIH B [IK-3.3.1
naketax Keras/Tensorflow si3pika Python: [K-1.¥.1

A | [TonHOCBSI3HBIH 1 | layer conv 2d
(071

B | PexyppenTHsrii 2 | layer dense
cion Tuna Long
Short-Term
Memory

C | pocroii 3 | layer _conv_1d
PEKYppEHTHBIN
(071

D | OngnomepHbIit 4 | layer Istm
CBEPTOYHBIN
cion

E | ABymepHblit 5 | layer_simple rmn
CBEpPTOYHBIN CIOU

4, Wuctpyxknus: [IpounTaiite 3a1anre 1 3aUIINTE COOTBETCTBYIONIYIO VK-1.3.1,
MIOCJIEI0BATEIILHOCTh HOMEPOB OTBETOB CJIEBA HAIIPABO. [K-3.B.1
Bonpoc: 3anummure BHABI METOJA TPAJUEHTHOIO CIycKa 0O0ydeHus | [TK-3.3.1
Mozeiel TriayOOKMX HEHpOHHBIX CeTed B TOPSJKE YBEIMUYEHUS
pa3MepHOCTH TaKeTa, Ha KOTOPOM BBIYMCIIAETCS (YHKIUS OMIMOKM 3a
OJHY JIIOXY:

1. MuHH-TIaKeTHBIHA

2. CroxacTtudyeckuit

3. IlakeTHbIi

5. | CxonbKO HEMPOHOB B BBIXOHOM CJIO€ INIyOOKOIH HEMpOHHOH cetn Bam YK-1.3.1,
MOHAI00UTCSI, €CIIM HY>KHO PAacIiO3HATh Ha TaOJIMUYKaxX OJHOPA3psIHbIC [IK-3.B.1
LeJNbIe IeCATUUHbIE HOMEpPa JOMOB (IIPEAINOJIaraeTcs, 4YTo HyJIEBBIX [IK-3.3.1
HOMEPOB JIOMOB HE UCTIONIB3YETCs), KAKYIO (PYHKIIUIO AKTHBALIUH BB [K-1.¥.1
JOJKHBI MCTIOIb30BATh B BEIXOAHOM CJIO€, KaKasi pa3MEepHOCTh
CBEPTOYHON HEMPOHHOH CEeTH AOKHA OBITH?

[lepedeHp TeM KOHTPOJBHBIX PAa0OT MO AMCHUILIMHE OOYYAOUIMXCS 3a04HOW (OPMBI
o0OydeHus1, IPeJICTaBIICHBI B TadmuIEe 19.




Tabmuna 19 — IlepeyeHb KOHTPOIBHBIX pabOT

Ne m/mt [IepeueHp KOHTPOJIBHBIX paboOT

He npenycMoTpeHo

10.4. MeTonuueckue  Marepualibl,  ONpPENEJSIIOIIKME  MPOLEAYPHl  OLECHUBAHHS
WHINKATOPOB, XapaKTEPH3YIOUIMX JTambl (HOPMUPOBAHMS KOMIIETECHIIMH, COJEpKarcs B
JIOKaNbHbIX HOpMaTuBHBIX aktax [ YAII, periaMeHTHpYIOIIUX TOPSAOK H MPOLELYPY
MIPOBEICHUS TEKYIIETO KOHTPOJISI YCTIEBAEMOCTH U TIPOMEKYTOYHOM aTTeCTalluyd 00YJarOIIiXCs
I'VAIL

11. Meroauveckue yka3aHus i 00ydaroNIuXCcs MO0 OCBOCHUIO JTUCIUILTAHBI

11.1. MeTtomuueckre yka3zaHUs Ui OOYYalONIMXCS IO OCBOCHHIO JIGKIIMOHHOTO
Marepuaia .

OcHOBHOE Ha3HAYeHHUE JIEKIIMOHHOTO MaTepHalia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
rIyboKoe W sICHOE M3JIOKEeHHe ydeOHoro matepuana. Ha3HaueHue COBpEMEHHOW JIEKIUH B
paMKax JUCHUILUTUHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MHPOPMAIMIO IO TeME, a B OCBOCHHUH
(dyHIaMEHTAIBHBIX MPOOJEeM JHWCHUWIUIMHBI, METOJOB HAYYHOTO IIO3HAHMS, HOBEHIINX
JOCTHXEHUIH HaydHOW MbICIH. B ydeOHOM mpoliecce JEeKIUsl BBIIOTHSIET METOI0JIOTHYECKYIO,
OpraHM3alMoOHHYI0 1 HH(popMannoHHyo (GyHKIMU. JIeknus packpbiBaeT MOHATUHHBIN anmapar
KOHKpETHOW 00nacTu 3HaHUs, €€ MpOoOJIeMbl, JaeT IeJbHOE MNpEJICTABICHUE O JUCIHILINHE,
MOKa3bIBAET B3aUMOCBS3b C APYTHUMH TUCHUTLTUHAMHU.

[Mnanupyemble pe3ysIbTaThl IPH OCBOCHUH 00YYAIOMUMHUCS JICKIIMOHHOTO MaTepraa:

— TIOJIydeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aWMOCBSI3aHHBIX 3HAaHWW, YypPOBEHBb
KOTOPBIX ONPEAEINSIETCS LEIEBOM YCTAHOBKOM K KaXKOM KOHKPETHON TEME;

— TOJY4YEeHHE ONbITa TBOPUECKON PabOTHI COBMECTHO C TPEMNo/iaBaTeseM;

— pasBuTHEe TPOPECCUOHATLHO-ICIOBBIX  KAauecTB, JIIOOBU K MPEAMETy H
CaMOCTOSITEIbBHOTO TBOPUYECKOT O MBILIJICHHUS.

— TOsBIICHHE HEOOXOIMMOT0 HHTEpeca, HEOOXOAMMOTO JIJIsl CAMOCTOSITETLHON PadoThI;

— TIONydeHHE 3HAHUM O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH W TEXHUKH U O
MPOTHO3€ WX Pa3BHTHUS Ha OJIMKANUIINE TOJIbI;

— Hay4YHTbCS METOAMYECKH o0OpabaThiBaTh Marepuan (BBIACHATH TJIABHBIE MBICIH H
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, TIOBTOPATh HMX B  Pa3IUYHBIX
(hopMynHupoBKax);

— TIOJYYCHHE TOYHOTO MOHWUMAHHUS BCEX HEOOXOJUMBIX TCPMUHOB M MTOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCS JEMOHCTpPALMENd CHAlAoOB U
WCTIOJIb30BAaHUEM Pa3faTOYHOTO MaTepualia TpPU TMPOBEJCHUU KOPOTKHX JUCKYyCCHd 00
O0COOCHHOCTSIX MTPUMEHEHUS OT/ICIBHBIX TEMATHK I10 JIUCIUTUIHHE.

CrpyKTypa npeaocTaBieHns JEKIIMOHHOTO MaTepHraia:

Paznen 1. MamwmnaHOE 00ydeHHE KaK COBPEMEHHASI METOIOJIOTHSI MHTEIUICKTYIbHOTO aHAIN3a U
00pabOTKH TaHHBIX.

Tema 1.1. Onpegenenue W 3aJadd MALIMHHOTO OOy4yeHHUs. THIBI CUCTEM MAaIIMHHOTO
0o0y4eHUS, BUABI O0YUCHHUS.

Tema 1.2. f3pik R nmsg 3amad MHTEIUICKTYyaIbHOTO aHalIM3a JaHHBIX Ha OCHOBE
METOJIOJIOTUM MamluHHOTO o0yueHus. S3bik R, ucTopus co3pgaHus, «ILTIOCHY U «MHUHYCBD» R.
A3k R u cpena pazpaborku RStudio: makeTsl, paboTa co CKpUNTaMu, TOJIE3HbIC KOMAH/IBI.
Paznen 2. OcHoBrI s13b1Ka R.

Tema 2.1. Knaccel 00beKTOB, TUTIBI JAHHBIX U CTPYKTYPBI 00BEKTOB B R.
Tema 2.2. Omnepanuu Haj pa3TUYHBIMY NTepeMEeHHbIMU. MaTemaTuka B R.
Tema 2.3. Oneparops! nukia u ycnosus. Co3nanne coOCTBeHHBIX QyHKINH B R.

Tema 2.4. Knacchl jaHHBIX B R: BEKTOpBI, MaTpHIlbl, MHOTOMEPHBIE MACCHUBBI, CIUCKH,
(hakToOpBI ¥ TAOIHUIIBI, TAOTHUIIHI JAHHBIX.




Tema 2.5. Busyanusanus 1aHHBIX U pe3ylbTaToOB aHaiu3a B R.
Pa3nen 3. Cratuctudeckuii ananus B R.

Tema 3.1. OcHOBBI MaTeMaTH4ecKol cTaTUCTUKH B R. CTaTucTHdecKue XapakTepUCTHKU.
AHanu3 KaTeropuajgbHbIX U YUCIOBBIX JaHHbIX. OLIEHKHM HEM3BECTHBIX MapaMeTpoB B R (MeTobl
MOMEHTOB M MaKCHUMaJbHOIO Ipasjononodus). JlosepurenbHbie uHrepsaisl B R. Ilposepka
CTaTUCTHYECKHX runote3 B R 1 onHoM 1 6osee BEIOOPOK.

Tema 3.2. Cratuctuueckue Mojenu B R: KpuTepuum M METOIbl UX OLICHUBAHMA.
OcHOBHbIE IIATM MOCTPOCHUS M BepUPUKALMU, ONTHUMHU3aLMU Mojened. I[IpoerupoBanue
MHOTOMEPHBIX JAHHBIX Ha INIOCKOCTH. MHOTOMEPHBIM CTaTUCTUYECKUIN aHAJIN3 JaHHbBIX.

Pa3nen 4. Perpeccuonnsie mogenu B R.

Tema 4.1. Metpuku oueHku wmozeneil perpeccuu. OTO60p omTuMansHOTO Habopa
MIPU3HAKOB JIMHEWHON Mozenu B R.

Tewma 4.2. JIunelinsie perpeccuonnbie Mojen. O0yueHue perpecCHOHHBIX Mojienei B R.

Tewma 4.3. [TonuHOMHUaIbHast perpeccus B R.

Tema 4.4. Metogsl perynsipuzanuu . PerynspuznpoBaHHbIe perpecCHOHHbIE MOIENH B R.
Paznen 5. Mopenu knaccudukanmuy u perpeccun B R.

Tema 5.1. MeTpuku olleHKH KauecTBa Mojeiel kiaccudukarmu B R.

Tema 5.2. Jloructudeckas perpeccusi. BuHapHbI 1 MHOTOKJIACCOBBIH ciiyyau B R.

Tema 5.3. Mammabl onopHBIX BeKTOpoB (Support Vector Machine - SVM). Jluneiinsii u
HeJMHEeWHbIN cnyyan. KnaccudukalmoHHbIN 1 perpeccHOHHbBIN citydaun B R.

Tema 5.4. JlepeBbsi mpuHATHS pemeHuid. KiaccUpUKAMOHHBIA W PErpecCHOHHBIN
ciayyau B R.

Tema 5.5. AncamOneBoe oOyueHMe: KiIacCH(UKATOPbI C TOJOCOBAHUEMHM, OIITHHI U
Cly4aiiHble Jieca, OycTuHr B R.

Pazgen 6. Metonas! kinactepuzanuu B R.

Tema 6.1. 3amaya knactepuzanuu Kak 3agada oOydeHus Oe3 yuuTens. MeTomabl
kiactepusanuu: k-means, k-medoids (PAM — Partitioning Around Medoids), nepapxuueckas
Kyactepusanus B R.

Tema 6.2. OueHka kadecTBa KjacTepusanuu B R.

Tema 6.3. BeiGop uuncna kimactepos B R.

Paznen 7. HeiipocereBbie Moaenu riay0oKoro o0y4eHusl.

Tema 7.1. I'myOokoe o0yueHVe OCHOBHBIC MOHTHS M KoHmenuuu B R. ITaker Keras st
R.

Tema 7.2. IlonHocBsizHble HeWpoHHble ceTH. CpaBHEHHE C MOJEJBIO JIOTMUCTHYECKON
perpeccun. [Ipumepb! aHamm3a TaHHBIX TOJTHOCBSI3HBIME ceTsiMu Ha R/Keras.

Tema 7.3. Ilpuammnel oOydeHHs HEHpPOHHBIX CeTEH: METOJ T'pPaJHEeHTHOTO
crycka/o0paTtHOro pacrnpoctpaHeHus. MoaupuKkanuu MeToJa TPAJUCHTHOTO CIyCKa —
COBpPEMEHHBIE aJITOPUTMBI 00y4YeHUsI HepOHHBIX ceTell B R/Keras.

Tema 7.4 OcobenHoctd o0O0ydeHHs TIyOOKHX HEHPOHHBIX CeTeil: MmpoOiIemMbl
HCYE3HOBEHUS M B3PBIBHOI'O pOCTa TIPaJUEHTOB, WHULMAIW3ALUsA BECOB, HEHACHIILAEMBbIE
(GyHKIMY aKTUBALUK, TAaKEeTHAs HOpMaJIu3auus, MeTo bl perynspusanuu B R/Keras.

Tema 7.5. CBeprouHble HEHpOHHBIE CceTU: 2-MepHble M |-mepHble. PacmnosznaBaHue
n300pakeHuid. AHAIH3 MMOCIICOBATEIHHOCTHRIX TaHHBIX Ha R/Keras.

Tema 7.6. Pexyppentnsie Heiponnsie cetu (PHC): mpocras PHC, LSTM PHC, GRU
PHC. HeiipocereBast 00paboTKa TEKCTOBBIX U MOCIEI0BATEIFHOCTHBIX TAHHBIX PEKYPPEHTHBIMU
ceramu Ha R/Keras.

11.2. MeTomuueckue ykasaHHsS IS OOYyYaroIIMXCsl MO yYacTHIO B CEMHHApax (eciu
npedycMompeHo yueOuviM RIAHOM N0 OAHHOU OUCYUNIUHE)
He npexycMoTpeHo.



11.3. Meronuueckue ykasaHHs JUis OOy4aroOIIMXCs IO IMPOXOXKICHHIO MPAKTHYECKHUX
3aHATUH (ecu nPedycCMOmpeHo Y4eOHbIM NIAHOM HO OAHHOU OUCYUNIUHE)

[TpakTHyeckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX ()OPM OpraHU3alUHU Yy4eOHOTrO
npolecca, 3aKII0YaloNIascsl B BHIIOJIHEHUU 00YYaIOIUMUCS T10/1 PYKOBOJICTBOM IIPETIOaBaTelst
KOMIUIEKCa YYeOHBIX 3a/JlaHUil C IIeTbI0 YCBOGHHS HAYYHO-TEOPETHYECKHX OCHOB Yy4eOHOMH
IMCUIUTUTAHBI, IPHOOPETEHNSI YMEHHI ¥ HaBBIKOB, OITBITA TBOPYECKOM JIEATEITHLHOCTH.

Lesb0 MPaKTHUECKOTO 3aHATHS sl 00yUaromerocst SBISETCS IPUBUTHE 00yJarOIuMCs
YMEHUH 1 HaBBIKOB MPAKTHYECKON JCATSILHOCTH M0 N3y4aeMOM TUCIHILIAHE.

[TmanupyemMbie pe3ynbTaThl IPU OCBOSHUH 00yJarOIIUMCS MPAKTHYECKUX 3aHATHI:

— 3aKpeluleHHe, YIIyOJeHHe, pacIlMpeHHue M JeTalu3alys 3HAHWM NpHU PelICHHH
KOHKPETHBIX 33/1a4;

— pa3BUTHE TO3HABATEIFHBIX  CIIOCOOHOCTEH, CAaMOCTOSATENFHOCTH  MBIIUICHUS,
TBOPYECKOM aKTUBHOCTH;

— OBJAJCHHWE HOBBIMH METOJaMU M METOJUKAMU W3YYeHHs KOHKPETHOW Y4eOHOM
JIMCIMIUINHBI;

— BbIpa0OTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICTICHHS TIONYyYCHHBIX 3HAHUHA JUIS
BEITIOJIHCHUS 3aJaHUH;

— ofecrieueHrne palMoOHAIBLHOTO COYETAHUS KOJUIEKTHBHOW M MHAMBUAYaIBHOH (OpM
oOyueHusl.

TpeboBaHus K MPOBEACHUIO MPAKTHYECKUX 3aHATUI
CrpyKTypa pencTaBieHus MaTepraia JUisl IPaKTHUECKUX 3aHATHH

1. f3pik R u cpena paszpaborku RStudio: makersl, paboTa co CKpHUNTaMU, MOJIE3HKIE
KOMaH/Bl.
OcHoBbI s13b1Ka R.
Cratuctuueckuii aHanus B R.
Perpeccruonnsie Moenu, 00y4eHHe U OLIEHKA KaueCTBA PErPECCHOHHOrO aHaIU3a.
Knaccudukarus naHabIx, 00ydeHne, OleHKa KauecTBa KIIacCU(UKAIHIH.
Knacrepu3anusi JaHHBIX, OIEHKAa KayecTBa KIACTEPH3AaLMHU, BBIOOp dHMCIA
KJIACTEPOB.

7. Tlaker pa3pabotkm HeipoceTeBeix wmonenedr Keras mma R. Heiipoceresas
KJaccu(uKays MOCIeIOBATeNbHBIX MaHHBIX W W300paxeHuit. HeiipocereBoit
aHAJIN3 MOCIEA0BATEIbHOCTHBIX JaHHBIX.

11.4. Meroauueckue ykazaHUs Ui OOydJaromMXCs MO BBIMOJHEHHUIO JTa0OpaTOPHBIX
pabot
B xone BBIMOJTHEHUS J1a0OPaTOPHBIX pabOT OOYYAIOMIMICS JODKEH YIIYyOWTh W 3aKpETHTh
3HAHUS, IPAKTUYECKUE HABBIKH, OBJIAJETh COBPEMEHHON METOIMKON U TEXHUKOH 3KCIIEpUMEHTA
B COOTBETCTBUM C KBAJU(PHUKALMOHHOM XapakTepUCTHKOWH oOyuaromerocs. BeinomHenue
71a00paTOPHBIX pabOT COCTOUT U3 IKCHEPUMEHTANBbHO-IPAKTUYECKOH, pacueTHO-aHATUTHYECKOM
4acTed U KOHTPOJIBHBIX MEPOIPUATHII.

Brinonnenue 1abopaTOpHBIX paboT 0OyyaromuMCs SIBISETCS HEOThEMJIEMON YacThlO
U3y4YeHMs] JUCLUIUIMHBI, ONpeAensieMOoll ydueOHbIM IUIAHOM, M OTHOCHUTCS K CpEICTBaM,
00eCreyrBaOLIMM PELICHNE CIEAYIOIUX OCHOBHBIX 3a7a4 00y4aloIerocs:

— mpuoOpeTeHHe HaBBIKOB HCCIICAOBAaHHUS TIPOLIECCOB, SBICHHH H OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW AMCLMUIUIMHBI;

— 3aKpeIUICHUE, pa3BUTHE U JAETajau3alysl TEOPETUYECKUX 3HAaHUM, IOJIY4YEHHBIX Ha
JIEKLIHUAX;

— IOJyYyeHHE HOBOM MH(POPMALUH 110 U3yd4aeMO AUCIUILIHHE;

— mpuoOpeTeHHEe  HAaBBIKOB  CAMOCTOSTEIBHOM  padOTBl ¢ JTaOOpaTOPHBIM
00opynoBaHUEM U TPUOOPAMH.

SNk WD

3ajanue u TDG6OBaHI/I}I K MPOBCACHUIO Ha6ODaTODHBIX Da60T




3ajaHue Ha BBINOJHEHHE JIAOOPATOPHBIX pabOT BKIOYAET (DOPMYJIUPOBKY 3ajauu
MHTEJUIEKTYaJIbHOTO aHaln3a U 0O0paOOTKM JaHHBIX, yKa3aHHE NPEAMETHOH 00JacTH JaHHBIX,
i1 KOTOPOM  CTYINEHT  pa3pabaTblBaeT  MPOrpaMMHO-UH(MOPMALMOHHYIO  CHUCTEMY
MHTEJUIEKTYyaJbHOTO aHalM3a M OOpaOOTKM JAaHHBIX HAa OCHOBE METOJOJOIMHM MAIIWHHOIO
oOydyennsi. B cozmaBaemoil mporpaMMHO-HH()OPMAIIMOHHON CHUCTEME CTYACHT pa3padaThiBaeT
COOTBETCTBYIOILIYIO M3y4aeMOMY pa3Aeidy MOJEiIb MAIIMHHOTO OOyYeHHUS W €€ MPOrpaMMHYIO
peanu3anuio A PEHIeHUsl IOCTaBJIEHHOW 3anaud. CTyAEHT NPOBOJAUT AaHAIU3 M OLEHKY
KadyecTBa pa3pabOTaHHOTO PEIICHUS C TOMOIIBIO0 COOTBETCTBYIOIIUX METPUK U METO/IOB.

Crpykrypa u hopMa oT4eTa O TaOOpaTOPHOU pabote

OTueT 0 BBIIOJIHEHHH J1a00paTOPHOM PabOThI JOIDKEH OBIThH MPEICTABICH B JJIEKTPOHHOM
Buie B (hailyie, MOATOTOBJICHHOM B TEKCTOBOM pEIAKTOPE, B COOTBETCTBHH C IPaBUIAMHU
http://guap.ru/guap/standart/titl_main.shtml.

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

TpeboBanusa Kk 0pOPMIIEHHIO OTYETA O Ja00paTOPHON padborte
ConepxaHue oT4yeTa

TuTyNbHBIN JHCT.

WuauBuayansHOE 3aaHye IO BapUaHTY.

Kpatkue Teopernueckre cBeACHUS.

[Mporpamma Ha s3b1ke R, peanmsyromas pazpaboTaHHYIO MOJENb MAITHHHOTO O0Y4eHUS,

U Pe3yJIbTaThl BHIIIOJIHEHUS! MHAWBUYaJbHOTO 3a1aHUSI C KOMMEHTAPHSIMH.

5. Omnenka W aHaiu3 KadecTBa paspaboranHoi moxenn MO ¢ rpadukamu, TaHHBIMHA H
JPYTUMHU WLTIOCTPALUSMH, U BBIBOJAAMHU.

6. OtBeT Ha KOHTPOJBHBIA BOMPOC MO BapUAHTy (HOMEP KOHTPOJIBHOI'O BOIPOCA COBMANACT
C HOMEPOM BapHaHTa).

7. B dIeKTpOHHOM BHZE JOIDKCH OBITH MPHIOXKEH (ailnm ¢ mporpamMmoi Ha s3blke R u

pe3yabTaTaMu ee PaboThI.

Ll S

11.5. MeTtomuueckre yKazaHusl i OOydYalomuXcs TO MPOXOXKIACHHUIO KypCOBOTO
MMPOCKTUPOBAHU/BBITIOIHCHUS KYPCOBOH PabOThI (eciu npedycmompeHo yuyeOHbIM NIAHOM NO
OauHOU oucyuniume)

KypcoBoii nmpoekt/ paboTa mpoBOIUTCS ¢ 11Ebi0 (OPMUPOBAHUS Y 00yHaIOIIUXCS OIbITA
KOMIUIEKCHOTO PEIIEHUS] KOHKPETHBIX 33724 MPOodeCCHOHANBHON IEATETbHOCTH.

KypcoBoii mpoexT/ paboTa mo3BOJSET 00yJaromeMycsi:

— CHCTEMAaTH3UpOBATh M 3aKPENUTh TIIOJyYCHHBIE TEOPETUYECKUE 3HAHHUA H
NPAaKTHYeCKHe YMEHHS M0 MPO(PECCHOHATIBHBIM YYEOHBIM IUCHUIUIMHAM W MOAYJISAM B
COOTBETCTBHH C TPEOOBAaHHUSAMU K YPOBHIO MOATOTOBKH, YCTAHOBJICHHBIMH ITPOTPaMMOil y4eOHO
IUCUUIUIAHBI,  TPOTPAaMMOM  TIOATOTOBKH  CIIEIMANICTa  COOTBETCTBYIOIIETO  YPOBHH,
KBaNH(pUKAIVH;

— TPUMEHUTH TOJy4YEHHbIC 3HAHUS, YMEHHS M TPAKTHUECKUW OMBIT MPH pPEHICHUU
KOMIUICKCHBIX 33]1a4, B COOTBETCTBHH C OCHOBHBIMH BUAAMH NMPOGECCUOHATHHON JIESTEILHOCTH
M0 HAIMPaBJICHUIO/ CTICUAIBHOCTH/ IPOrPaMME;

—  yIIIyOWTH TEOPETHYECKUE 3HAHUSI B COOTBETCTBUH C 33aHHOU TEMOIA;

— chopmMupoBaTh YMEHHS TPUMEHATh TEOPETHYECKHE 3HAHUS TIPH  PEHICHUH
HECTaHAAPTHBIX 33/1a4;

— mnpuoOpecTH ONBIT aHAJUTHYECKOH, pPAaCUETHON, KOHCTPYKTOPCKOW paboThl H
c(hopMHPOBaTh COOTBETCTBYIOIUE YMEHHUS;

— chopmupoBaTh yMeHHS pabOTBl CO CHEIMANBHOW JIMTEPAaTypOd, CIIPaBOYHOM,
HOPMAaTHUBHOW Y IPaBOBOM JIOKyMEHTAIIMEH U MHBIMHA WH(GOPMAITMOHHBIMA HCTOUHUKAMU;



— chopmupoBath yMeHHUS (OPMYIHPOBATH JIOTUYECKH OOOCHOBAHHBIC BBIBOJEI,
NpeATI0KEHHs U PEKOMEHAAINH TI0 pe3yJIbTaTaM BbINOJHEHUs PabOTHI;

—  Pa3BUTh Npo(eCcCHOHANBHYIO MMCHbMEHHYIO U YCTHYIO Pe4b 00Y4aIOIIerocs;

— pa3BUTh CHCTEMHOE MBIIUICHHE, TBOPYECKYIO HHUIMATHBY, CAMOCTOSTEIHLHOCTD,
OpPTraHN30BaHHOCTh M OTBETCTBEHHOCTH 3a IPHHUMAECMBbIC PEIICHNUS;

— copMHUpOBaTh HABHIKM IIJTAHOMEPHOW pEryJsipHOW paboThl Haja peUIeHUEM
MOCTABJICHHBIX 33/1a4.

CTpyKTypa HOSICHUTEIBHOM 3alIMCKH KYPCOBOTO HDOGKTa/ Da6OTBI

Tabmuna 20 — IlpuMepHas CTPYKTypa MOSICHUTEIBHOM 3aMMCKU K KYPCOBOMY MPOEKTY

Pazgen Conepxanue
1. Onucanue nmpegMeTHON ITocTaHoBKa 3a1aun, KOTOpas OyneT pelaTbcst Ha OCHOBE
obnactu MHTEJJIEKTYalbHOT0 aHaIN3a U 00pabOTKU JaHHBIX,

METOA0JIOTUU MATMHHOTO 00yUYeHHs

2. Bribop u onrcanue AaHHBIX dopmupoBanne ©  omucaHue — oOydaromed, Tpu
JUTSI aHaJIn3a HEOOXOJUMOCTH BaJHJALMOHHON M TECTOBOM BBIOOPOK
naHHbIX. [Tpu HeoOXoauMocT mpenoOpadboTKa, OYMUCTKA
WIH JIOTIOJHEHHWE [AHHBIX, MOATOTOBKA ISl pelIaeMoin
3a/1a4yM aHajIu3a.

3. Mojenb MaIIuHHOIO Bribop B COOTBETCTBHMM C BapUaHTOM  MOJIEIH

00y9YeHUS I BBHITTOTHCHIS MAIIMHHOTO OOy4YeHHS W €€ TMPEJACTaBJICHHE Ha

WHTEIUICKTYaJIbHOTO aHAIIN3a (hopMaIbLHOM W OMUCATENILHOM YPOBHSX.

JaHHBIX

4. OnpeneneHrie napamMeTpoB 1 | BeiOop B cOOTBETCTBUM C BApHaHTOM M THUIIOM MOJEIH

THIepHapaMeTpoB MOJICIH 3HaYEHU MapaMeTpoB W THUIIEPIAPAMETPOB MO/IEIH.

MalTHHHOTO O0YYCHHS. OKCIIEPUMEHTAIBHOE MJIU aHAJIMTHYECKOEe 000CHOBAHUE.

5. Be16op MeTpHK 1 METOJIOB Br160p B COOTBETCTBUM C BapUaHTOM, THIIOM MOJEIH U

OIICHKH pa3paboTaHHO! MOJIENIM | TIOCTaBJICHHON MPHUKIATHON 3ajadeil BEIOOP METPUK U

MalIMHHOTO O0YYCHHUSI METOJIOB OIIGHKH pa3pabOTaHHON MOJeNu MalIMHHOTO
00yUYeHHs THUIA U PeaTTU3YIONICH ee MPOrpamMMmbl.

6. [ponecc o0yueHus BriBoam COOTBETCTBYIOIIMX TpaguKOB HIW JAHATPAMM
METPHK KaueCcTBa MOJIEIH MAIIMHHOTO O0yUYEeHHSL.

7. Pe3ynprar BriBos 3HAUEHUIT METPHUK KadecTBa MOJEIHM MAIIMHHOIO

oOyueHuss nans  oOydvaromield, Npu  HEOOXOJUMOCTH
BAJIMJALIMOHHON U TECTOBOI BBIOOPOK B BUJE I'pa(UKOB,
auarpamyM, — TaOJaMIl  3KCIEPUMEHTAIbHBIX  JaHHBIX.
IIpoBenenue u IIPEJICTaBJICHUE pe3yJIbTaToB
CPaBHMTEIBHOIO aHaiu3a M pa3HbIX 3HA4YCHUN
napaMeTpoB M rumnepnapaMmerpoB  mogenu  MO.
IIpoBenenue u IPEJICTaBJICHUE pe3yJIbTaTOB
CPaBHUTEIBHOTO aHaim3a pazpadoraHHoil mogenn MO ¢
M3BeCTHBIMH perreHrsiMH MO 151 TOCTaBIEHHOM 3a/1auu
aHanu3a. BeIBOJBI.

TpeboBanus K 0OPMIICHHIO NOSICHUTEIHHOHN 3aMCKN KYPCOBOTO MPOEKTa/ pabOTHI

[MosicHuTenpHass 3amucka K KYpPCOBOMY TIIPOEKTY OQOPMIISIETCS B COOTBETCTBHH C
tpeboBarusmu [OCT 7.32-2001 u TOCT 2.105-95.

[MosicHuTenpHass 3amUcKa K KypCOBOMY MPOEKTY JIOJDKHA OBITh TPEJCTaBICHA B
AJIEKTPOHHOM BHIE B (paiiie, MOATOTOBICHHOM B TEKCTOBOM pENAKTOpPE, B COOTBETCTBHH C
npasmwiamu http://guap.ru/guap/standart/titl_ main.shtml.




http://lms.guap.ru/course/view.php?id=4306
Metoandeckue yka3aHus 1O BBIIOJHEHUIO KypCOBOM paOOTHI:
[nexTpoHHBIN pecypc kadeapbl Ne43B nokanbHOU ceTH Kadeapsl|, myTh
\\dcbm\Metonuueckoe obecneuenne kadeaper 43\ Huadopmartuka\ ¢ax Ne3\2 cemectp\
Metoanuka 1o KypcoBoit padote.pdf.

11.6. MeTtoauueckue yKa3zaHHUS Uil OOYJAIOUIUXCS 10 MPOXOKICHUIO CAMOCTOSTEITLHOM
paboTeI

B Xone BBHIMONHEHHUS CaMOCTOSTENTBHON PabOThI, 0OYUAIOMIMKCS BBHIONHSAET PadoTy 1O
3aJIlaHUI0 U TPU METOAMYECKOM PYKOBOJCTBE MpENOJaBaTelis, HO 0€3 ero HemocpeaCTBEHHOIO
y4acTusl.

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

B mnpouecce BBINOIHEHUS CaMOCTOSATENILHOW paboThl, y oOyuaromerocs (GopMupyercs
1esecooOpasHoe MIaHUPOBaHUE PabOvYero BpPEMEHH, KOTOPOE MO3BOJIIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHUM M CHCTEMaTH3allUM NPUOOpETaeMbIX 3HaHUM, 0OecreunBaeT BBICOKHMI
YPOBEHb YCIIEBA€MOCTH B MEpuUoJ OOyueHHs, I[OMOraeT HOJIYYUTh HAaBBIKM IOBBIIICHUS
po¢eCCHOHATBHOTO YPOBHS.

MetoandeckuMu ~ MaTepuaiaMy, — HAMpaBISIOIIMMH  CaMOCTOSITENbHYIO  paboTy
00y4aroIUXCAABISAIOTCA:

—  y4eOHO-METOAMYECKUI MaTeprall 0 JUCLHILINHE;

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

11.7. Meronuueckue yKa3zaHHA I OOYYAIOUIMXCS 10 MPOXOKACHUIO TEKYIIEro
KOHTpOJI YCIIEBAEMOCTH.

Texkymuii KOHTPOJIb YCHEBAEMOCTH MPEIyCMAaTPUBAET KOHTPOJb KaudecTBa 3HAHHU
00yYaromuxcs, OCYIIECTBISIEMOTO B TEYCHHUE CEMECTpa C ILEJbI0 OICHMBAHMS XOJa OCBOCHUS
JVCLIUTIINHBL.

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

11.8. MeTtoauueckue ykazaHHs A 00ydaromuXcs MO MPOXOXKICHHIO TMPOMEKYTOUHON
aTTeCcTaluu.

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

— D9K3aMeH — (opMa OLIEHKH 3HAHWH, MOJYYEHHBIX OOydYarolUMMcs B Ipolecce
W3yYeHHs BCeW MMCHUIUIMHBI MM €€ YaCTH, HaBBIKOB CaMOCTOSITENFHON pabOTHI, CIIOCOOHOCTH
MPUMEHATh MX U1 PEIICHUS MPaKTHYECKUX 3aJad. DK3aMeH, Kak MpPaBWIIO, IMPOBOJIUTCS B
MIEpUOJ DK3aMEHAllMOHHOW CECCHMM W 3aBEPINACTCA aTTECTALMOHHOM OLIEHKOW «OTIMIHOY,
«XOPOILIOY, «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».



Jluct BHECeHUs U3MEHEHHH B pabovyIo NporpaMmy AUCLUILITUHbI

JlaTa BHeceHUs
W3MCHCHHUH U
IOIIOJTHEHHUH.

IToanuck BHECIIETO
H3MEHEHUS

Copneprxkanue I3MEHEHUN U TOTIOJTHEHUH

Hata u No
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3aceaHus
kadenpsr
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