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AHHOTaUA

HNucuumnuHa «VHTENNeKTyanpHbld aHANMM3 W O0pabOTKa JaHHBIX» BXOJUT B
0o0pa30oBaTeNbHYI0 MPOrpaMMy BBICIIEr0 OOpa30BaHUS — MpOrpamMMy MarucTpaTypsl IO
HampaBieHuio  noarotoBku/  cnenmanmbHocTH  09.04.04  «IIporpamMMHas  MHXKEHEpHUS»
HanpasieHHocTH «[IpoexkTupoBaHMe MHTEIUIEKTyalbHBIX NIPOrPaMMHBIX cUCTeM». JlucuunianHa
peanusyercs kapenpoit «Ne43».

JlucuuiuinHa HatesleHa Ha ()OpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOIUX KOMIIETCHIIUMI:

VYK-1 «CrocobeH ocymecTBIsATh KPUTUYECKHH aHajdu3 MpOoOJEeMHBIX CHUTyallud Ha
OCHOBE CUCTEMHOI0 MTOJIX0/Ia, BEIpaOaThIBaTh CTPATErHIO 1€HCTBUI»

I1K-1 «CriocobeH mpuMeHSTh METOIOJIOTHH PAa3pabOTKU U YIPABICHUS KOJUIEKTUBHBIMU
IPOEKTaMH  Pa3pabOTKM  MPOrpaMMHOIO  O0ecle4eHUuss U  HOPMAaTHBHO-TEXHHYECKYIO
JOKYMEHTAITUIO B 3TOU 007IacT»

ConepkaHue AMCLUUIUIMHBI OXBAaThIBA€T KPYI BOIPOCOB, CBA3AHHBIX C MAalIUHHBIM
o0yueHHeM KaK COBPEMEHHOW METOAOJIOTHEH MHTEUICKTYalbHOTO aHaiu3a U 00paboTKu
JAHHBIX B MPOTrPAMMHON MHXXEHEPHH, U €€ NMPUMEHEHUEM B MAaTEeMaTU4YE€CKOM OOECIEeUeHUH U
aJIMUHUCTPUPOBAHUM HMH(OPMAIIMOHHBIX CHCTEM, Il TOBBIIICHUS KauecTBa CHCTEMHOIO
aHalu3a JaHHBIX B HHQOPMALMOHHBIX TEXHOJOTMSX M B Ipolecce aJIMUHUCTPUPOBAHHUS
IPOTPaMMHOTO 00ECTIeUCHHS.

IIpenonaBaHue OUCHMIUIMHBI IPEAyCMAaTpPUBAET cleAyioue (OpMbl OpraHu3aluu
y4eOHOT0 Tpoliecca: JISKIIUH, JJAb0opaToOpHbIe PadOThI, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTta 00yuaromerocsi, KypcoBOoi IpOeKT.

IIporpaMMoil IUCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIOIIUE BHUABI KOHTPOJSA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTalus B popMe 3K3aMeHa.

OOmiasi TpyA0EMKOCTh OCBOEHUS JUCHUILIMHBI COCTaBIsET 9 3a4eTHBIX eauHul, 324
yaca.

SI3bIK 00y4YeHUs IO TUCIUIUTNHE «PYCCKHM »



1. Tlepedyenb muaHUPYyEMBIX pe3yIbTaTOB OOYUEHHUS MO TUCHUIUINHE

1.1. Ienu npenogaBaHus TUCUUILTAHBI
W3ydyeHue MONUAUCHUILUIMHAPHBIX 3HAaHUM B HMHQOPMAIIMOHHBIX CUCTEMaX C MPUMEHEHUEM
COBPEMEHHBIX pasziesnoB HCKYCCTBEHHOTO WHTEIJICKTA. [Tomyuenue HABBIKOB
MpoQeCCHOHAIBHOTO BIIAJCHUSI B 00JIACTH MHTEJUICKTYyaJIbHOTO aHaju3a U 00pabOTKH JaHHBIX
Ha OCHOBE COBPEMEHHBIX METOJOB MAIIMHHOIO OOy4YeHHs B pa3paboTke HH(OPMAIMOHHBIX
QHAIUTUYECKUX CUCTEM U  aJAMHHHCTPHUPOBAaHUHM, B  YAaCTHOCTH, pELIEHUH  3aJad
WHTEIJICKTyaJIbHOTO aHanu3a © 00pabOTKM JAaHHBIX CPEACTBAMU MAaTEMaTHYECKOrO U
IPOrpaMMHOr0 obOecreyeHus: KiaccuuKaluu U KiacTepu3alii 00bEKTOB, MPOTHO3UPOBAHUS
IPOIIECCOB PEaTbHOI0 MUpPA HA OCHOBE JAHHBIX PA3JIMYHOTO TUIIA.

1.2. JlucuumniwHa BXOAWT B  COCTaB  4acTH, (QopMuUpyemMoi  ydacTHUKaAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeIbHOM MPOrpaMMBbl BBICIIET0 00pa3oBaHus (naee —
OI1 BO).

1.3. TlepedeHp IaHUPYEMbIX PE3YIbTATOB O0OYUYECHHUS MO TUCIHUILIIMHE, COOTHECEHHBIX C
MJIaHUpyeMbIMH pe3ysbTaTamMu ocBoeHus OI1 BO.

B pesynbrare m3ydeHus AWCHMILTUHBI OOyYAIOIMIUNCA AODKEH 00JaJaTh CIETyHOIIMMHA
KOMIETSHIMSIMH WM UX YacTsMHU. KoMIeTeHIIMY U MHIMKATOPhI UX JTIOCTHXKEHUS MPUBEICHBI B
tabnure 1.

Ta6mmma 1 — [lepeyeHb KOMIIETEHIIMI ¥ HHIUKATOPOB MX TOCTHIKCHUS

Kon u
Kareropus (rpymnmna) Kon v HanMeHOBaHME NHIUKATOPA JOCTHKECHHUS
HalMEHOBaHHE

KOMIIETCHIIUN KOMIICTCHII N
KOMIICTCHIIM

YK-1 Cnocoben
OCYUIECTBIISATh
KPUTHYECKUI
ananu3 npooseMubix | YK-1.3.1 3HaTh METObI KPUTHUUECKOTO aHAIIA3a U
YHuBepcaibHbIE CUTyallii Ha OCHOBE | CHCTEMHOTO TOJX0/Ia; METOANKH pa3padOoTKu
KOMIETEHIINU CUCTEMHOT'0 CTpaTeruu JeHCTBUI 1715 BBISABICHUS U PELICHUS
noaxozja, MPOOJIEMHBIX CUTYaIUN

BBIPa0aTHIBATh
CTpaTeruto
NeUcTBUHI

IMK-1 Cnocoben
PUMEHSTh
METOJIOJIOTUHU
pa3paboTKu u
yIpaBJICHUS
KOJIJICKTHBHBIMH
[IpodeccruonanbHbie | MpOEKTaMU
KOMITETCHITH pa3paboTku
MPOrPaMMHOTO
o0ecrnieueHus u
HOPMaTHUBHO-
TEXHUYIECKYIO
JOKYMCHTAIlMIO B
9TOM 06J1aCTH

ITIK-1.VY.1 ymeer 060CHOBBIBATh BHIOOP METO/IOB
IIPOEKTUPOBAHMSI U ITPOTOKOJIOB B3aMOAEHCTBHUS
KOMITOHEHTOB IIPOIPAMMHBIX CHCTEM C YYETOM
HOPMAaTUBHO-TEXHUYECKON JOKYMEHTAUU B OTOU
obusacTu

2. Mecro aucuuruinHel B cTpykType Ol
JucuumnirHa MokeT 0a3upoBaThCsl HAa 3HAHUAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHCS
IIPU TIPOTPaMMBbI TTOATOTOBKM OakasiaBpuara 1o Hampasienuio 09.03.04.
3HaHMs, TOJYyYEHHBblE NPU M3YYEHHH MaTepuana JaHHOW AMCLUIUIMHBI, MMEIOT Kak
CaMOCTOSITeNIbHOE 3HAYE€HHE, TaK U MOTYT MCIOJIb30BaThCS MPU U3YUESHUU APYTUX TUCHUIUINH:




— TectupoBaHue 1 CONPOBOXKIECHUE MTPOTPAMMHOTO 00ECIICUCHHUS
— JlunnomMHOE MPOEKTUPOBAHUE

3. O0BeM u TPyA0EMKOCTh TUCIUILIAHBI
Jlanueie 00 obmemM o0beMe AUCIUILUIMHBI, TPYIOEMKOCTH OTAEIBHBIX BHUIOB Y4eOHOH
paboThI O AUCHUILIMHE (M paclpeAeseHue 3TON TPYJOEMKOCTH IO ceMecTpaM) IPEeACTaBICHbI B
tabnure 2.

Ta6mmia 2 — O0beM U TPYJT0EMKOCTh JUCITUTIIIUHBI

. TpyI0eMKOCTb 10 ceMecTpam
Bun yueGHOM paboThI Bcero NoD No3
1 2 3 4
Oowan mpyooemKocmep OUCYUNTIUHDL, 9/ 324 6/216 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuueckoii n0020mosKu 42 25 17
Ayoumopnuie 3auamus, BCETO 4ac. 85 68 17
B TOM YHCJIE!
nexuu (J1), (qac) 17 17
npaktudyeckue/cemunapckue 3anstus  (113),
17 17
(qac)
naboparopusie padbots (JIP), (dac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP), (gac) 17 17
9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 203 112 91
Buo npomesxcymounoit ammecmayuu: 3a4er,
mudd. 3auer, sx3ameH (3ager, udd. 3au, | DOk3, OK3.
OK3.%%)

*k .
HpI/IMeanI/Ie: KaHIUJaTCKUHU 3K3aMCH

4. CoaepxaHue TUCIUTIIINHBI
4.1. Pacnpeznenenue TpyJA0€MKOCTH TUCHUIUIMHEI MO pa3jenaM U BUIaM 3aHITHIM.
Pazgenbl, TeMBbI TUCITUTIIIUHBI K KX TPYJOEMKOCTh TPUBECHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, X TPYAOEMKOCTh

Paznensl, TeMBI TUCIMITITHHBI Jlexwmn | T13 (C3) ) JIP KIT CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 2
Paznen 1. MamunaHOE 00y4YeHHE Kak COBpEMEHHas 2 2 10

METOJI0JIOTHS HHTEJUIEKTyalTbHOTO aHAIN3a U
00pabOTKM TaHHBIX.

Tema 1.1. Onpenenenue u 3a1a4M MAITUHHOTO
o0yuenus. Tunsl cucTeM MaIMHHOTO 00yYEeHHUSI, BUIBI
o0yJeHMS.

Tewma 1.2. J/laHHBIC B MAIIUHHOM O0yUYECHUH.

Tema 1.3. Python nj1s 3a1a4 HHTEIICKTYaJILHOTO
aHanm3a 1 00pabOTKH JAHHBIX HAa OCHOBE
METOJIOJIOTUH MAITMHHOTO 00yueHwus. Cpena
pa3pabotku Anaconda, mHcTpyMeHTHI Spider u Jupyter
Notebook. OcHOBHBIE TAKETHI pa3pabOTKH CHCTEM
MAIUHHOTO 00yueHus. [ToMHBII MPOeKT
HUHTEJUICKTYAIbHOTO aHaIu3a U 00pabOTKK JaHHBIX HA
OCHOBE METOJIOJIOTHH MAITUHHOTO 00YUCHHSI.




Pa3nen 2. Perpeccronnsie Moaemnu.

Tema 2.1. Perpeccuonnsie Monenu. bunapHslii u
MHOTOMEPHBIN CITydau.

Tema 2.2. OOydeHue perpecCHOHHBIX MOJICTICH Ha
OCHOBE METO/a TPAJFEHTHOTO CITyCKa U €T0
Pa3IHYHBIX MOIU(DUKAIIHH.

Tema 2.3. Metoas!l peryisipu3aium.
PerynspusnpoBaHHbIe perpecCHOHHBIE MOJEIH.

20

Paznen 3. Monenu kimacCupUKaIIvH.
Tema 3.1. 3amaua xnaccudukanmuu Kak —3aaa4a
o0yuyeHus: ¢ yuuteneM. BUHapHBIH U MHOT'OKJIACCOBBIH
cayyau. MeToapl  OLEHKM — KadyecTBa  MoJenei
KJIACCHU(UKAIHH.
Tema 3.2. MamuHbl ONOPHBIX BEKTOPOB (Support
Vector Machine - SVM).

Tema 3.3. JlepeBbs IPUHATHS PEIICHUT.

Tema 3.4. AacambieBoe oOyueHHE U CIydaiiHbIe Jeca.

30

Paznen 4. Metoapl knacTepusaium.
Tema 4.1. 3agada KiacTepusanuu Kak 3amada o0yIeHws]
0e3 yunrens. MeToIpI KIlaCTepU3aIii.
Tema 4.2. OnieHKa KauecTBa KJIaCTEPU3ALUU.
Tema 4.3. Bei0op 4ncia K1acTepos.

10

Paznmen 5. HelipoceTeBbie Mojienu Ii1y0OKOro 00y4eHusl,
Tema 5.1. HeilipocereBbie MojienH, Ti1y00Koe 00yUCHHE
OCHOBHBIC TTOHATHSI U KOHLETILINH.
Tema 5.2. [TomHOCBS3HBIE HEWpOHHBIE ceTH. CpaBHEHHE
C MOJIENBIO JIOTUCTHYECKOH PETPECCHH.
Tema 5.3. OOyueHne HEHPOHHBIX CETe — METOJ
IrPaAMEHTHOTO CIycKa/ OOpaTHOro pacrnpoCTpaHEHHS
Mopudukanun MeToga TPaAWeHTHOTO CIyCcKa —
COBpPEMEHHBIE allTOPUTMbI 00yUeHHUS HEHPOHHBIX CETEH,
Meroas! perynspu3aLuu.

Tema 5.4. CBepTouHbIe HEHPOHHBIE CETH: 2-MEpHBIC
1-MepHBIE.

Tema 5.5. Pexyppentnsie Hetiponnsie cetu (PHC):
npoctas PHC, LSTM PHC, GRU PHC.

14

42

HUroro B cemectpe:

17

17

34

112

Cemectp 3

BrimonHenue kypcoBoii paboThl

17

Hroro B cemectpe:

17

91

Hroro

17

17

34

17

203

[IpakTHyeckass TOITOTOBKA  3aKIIOYAETCS
byHKIHH,

0o0y4JaloImUMUCS ~ OMNpPEAETCHHBIX  TPYIOBBIX
npo¢eCcCHOHATIBHOM 1S TETbHOCTBIO.

B HENOCPECACTBCHHOM
CBs3aHHBIX

4.2. CopepxaHue pa3ieiioB U TEM JEKIIMOHHBIX 3aHITHH.
Copep:xanue pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEICHO B Ta0HIIE 4.

Tabnuna 4 — ConeprxaHue pa3esioB U TEM JICKIIMOHHOTO UK

BBITTIOJTHCHHUH

C

Oynyuei

Howmep paznena

Ha3Banue u copeprxanue pa3zeinoB U TeM JEKIIMOHHBIX 3aHATHN

1 Tema 1.1. OnpenencHue 1 3a1a4y MaTUHHOTO 00yUeHHMs. THITBI




CUCTEM MAIIMHHOTO O0YYCHUsI, BUIBI O0YUCHHSL.
Tewma 1.2. J/laHHBIC B MAIIMHHOM OOYYCHHH.

Tema 2.1. Perpeccrnonnsie Moaenu. buHapHBIA 1 MHOTOMEPHBIT
CIIydau.

Tema 2.2. ObydeHHNE perpecCHOHHBIX MOIEIICH Ha OCHOBE METO1a
IPaJHEHTHOTO CITYCKa W €r0 Pa3IMYHbIX MOIH(DUKAIHH.

Tema 2.3. Metonbl perynspusanuy. PerynsapuzupoBaHHbie
pETPECCHOHHBIE MOJICIIH.

Tema 3.1. 3agada kmaccupuKaIMy Kak 3amada OOydYeHHUS C YUHUTEIEM.
bunapHblii ¥ MHOTrOKJIAcCOBBIM ciiydyan. MeToAbl OIEHKH KadyecTBd
MoJenel KiaccupuKaIiH.
Tema 3.2. Maiunbl onopHeIX BekTOpoB (Support Vector Machine -
SVM).

Tema 3.3. JlepeBbst IPUHSTHS PELLICHU.

Tema 3.4. AacambieBoe oOyueHHe U CIydaiiHbIe Jeca.

Tema 4.1. 3agava kiacrepu3anuy Kak 3amada oOydeHHs 0e3 yduTes.
MeToibl KIlacTepU3aIuu.

Tema 4.2. OnieHKa KauecTBa KJIaCTEPU3ALUU.

Tema 4.3. Bei0op 4ncia Ki1acTepos.

Tema 5.1. HefipocereBbie Momenu, TiyOokoe 0OyYeHHE OCHOBHBIC
MOHATHUS ¥ KOHIICIIIIUH.

Tema 5.2. [lonHocBsi3HBIE HEMpoHHBIE ceTU. CpaBHEHHE C MOJETBIO
JIOTUCTUYECKOU PErpecCcuu.

Tema 5.3. OO0yueHre HEUPOHHBIX CETEH — METOJ TPAIUEHTHOTO CITYCKa/
oOpaTtHOTO pacmpocTpaHeHus. Monupukanuu MeToAa TPaTUCHTHOTO
CIIyCcKa — COBpPEMCHHBIC AQJTOPUTMBI OOYUYEHUsS HEWPOHHBIX CETEH,
Mertobl peryasipu3aluu.

Tema 5.4. CBepTouHBIE HEHPOHHBIE CETU: 2-MEPHBIE U 1-MEpHBIE.

Tema 5.5. Pexyppentusie mHeripornsie cetu (PHC): mpocras PHC,
LSTM PHC, GRU PHC.

4.3.

[IpakTrueckue (CeMUHAPCKUE) 3aHATH

TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTh IIPUBECHBI B TAOIUIIE 5.

Ta6mmma 5 — [IpakTHdeckue 3aHsITHS U UX TPYI0EMKOCTh

N3 Hux No
Ne | Temsbl npaktudyeckux | @opmel npakTudeckux | TpyaoeMKOCTb, |MPaKTUYECKOM |pasiena
/1 3aHATHI 3aHATHH (uac) MMOATOTOBKH, | IACIIMII
(dac) JINHBI
Cemectp 2
1 Python st 3amau [TpakTrka 2 2 1

HMHTEJUIEKTYalIbHOTO
aHanM3a U 00pabOTKH
JAaHHBIX Ha OCHOBE
METOOIOTHA
MalIHHHOTO
obOyuenus. Cpena
pa3paboTku
Anaconda,
MHCTpYMEHTHI Spider
u Jupyter Notebook.
OCHOBHbIE TAKEThI
pa3pabOTKH CUCTEM
MaIIHHHOTO




oOydenus. [TomHbrii
MIPOCKT
HMHTEJUIEKTYaIbHOTO
aHann3a U 00pabOTKH
JTAHHBIX Ha OCHOBE
METOOIOTHA
MaIIHHHOTO
o0y4JeHMSI.

Perpeccuonnsie [IpakTuka
MOJIe/IH, O0OyUeHHUE U
peryisipu3aiiusl.

Knaccudukanns IIpakTrka
JaHHBIX, 00yUYEHUE,
OIICHKA KayecTBa
KJ1acCU(UKALHH.

Knacrepuzanus IIpakTrka
JAHHBIX, OLICHKA
KayecTBa
KJIacTepU3allny,
BBIOOp UHnCIIa
KJIACTEPOB.

[TakeTs! pazpaboTKH IIpakTrka
HEUPOCETEBBIX
mozenen Keras u
Tesorflow.
HeiipocereBas
KJIaccupuKams
Ta0JIMYHBIX JTAHHBIX
1 N300pakeHHI.
IIporuosuposanue.
['ubpunabIe
HEHUPOCETEBBIC
MOJEIIH.

Bcero

17

[IpakTuka

4.4. JlabopaTopHBbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYIOEMKOCTb ITPUBEACHBI B TAOIUIIE 6.

Tabmumia 6 — JlabopaTopHbIe 3aHITHS M UX TPYI0EMKOCTh

Ne
/o

HaunmenoBanue 1abopatopHbIX padboT

TpynoeMKocTsb,
(qac)

N3 Hux
IIPAaKTUYECKOU
HOJTrOTOBKH,
(gac)

Ne
paznena
JIACIIMIT

JIMHBI

Cemectp 2

[NocTpoenne nuHENHON perpecCHOHHON MOETH.

~

4

[\S}

ITocTpoeHre TOrUCTUYECKON PETPECCUOHHON
MOJICTIH JUTsI PEIISHUS 3a/1a4M KJIacCU(UKAIIUY,

4

IMocTpoenne oAMHOYHOTO KiaccupuKaTopa.
OueHka KauecTBa KJIaCCH(PHUKAIHH.

[MocTpoenne ancambieBOro Kiaccupuraropa.
O1ieHKa KauecTBa KiaacCH(pHKAIIHH.

Pemenue 3aa4u KJIaCTCpUu3alnu, OIICHKA




KauecTBa KJIacTepU3allii, aBTOMATUIECKHIA
BBIOOP ONTUMAJIBHOTO YHCIIa KJIACTEPOB.

6 [Iporuno3upoBanre 3Ha4€HNH BPEMEHHOTO psiia ¢ 4 5
MOMOUIBIO PA3JTMYHBIX TUIIOB HEMPOHHBIX CETEH.

7 Kiraccudukanus n3o0pakeHuii CBEpTOUYHBIMH H 5 5 5
MTOJIHOCBSI3HBIMUA HEHPOHHBIMH CETSIMHU.

8 Krnaccudukamnus Ha ocHOBE 00paOOTKU TEKCTOBO 5 5 5

nH(pOPMAIUN PEKYPPEHTHBIMA U TIOJTHOCBSA3HBIMHU
HEUPOHHBIMHU CETSIMHU.

Bcero 34

4.5. KypcoBoe nmpoeKTupoBaHKe/ BRITIOTHEHUE KypCOBOU pabOThI

enp KypcoBoil paboOThI: 3aKpeIIeHHE HaBHIKOB MAIIMHHBIM OOY4YEHHEM Kak
COBPEMEHHOM METOAOJIOTHEH MHTEIUIGKTYAIbHOTO aHaiu3a M OoO0padOTKM JaHHBIX B
IPOrpaMMHOM HWHXXEHEpUH, U €€ MPUMEHEHHMEM B MaTeMaTUYecKOM OOecledeHUH |
aJIMUHUCTPUPOBAHUM HMH(OPMAIIMOHHBIX CHCTEM, Il TOBBIIICHUS KauecTBa CHCTEMHOIO
aHaJlM3a JaHHBIX B HWH(GOPMALMOHHBIX TEXHOJOTUSX M B Ipolecce aIMHUHUCTPUPOBAHUS
IPOTPaMMHOTO 00ECTIeUCHHS.

YacoB npakTUyecKol moAroToBKu: 17

[TpumepHbIe TEMBI 331aHUI Ha KypCcOBYIO padoTy npuBeneHsl B paszaene 10 PITI.

4.6. CamocrodrenbHas paboTa 00y4aroUXcs
Buapl camocTosiTennbHON paboOThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE 7.

Tabnuna 7 — Buabl caMoCTOATEIbHOM paboThI M €€ TPYJ0EMKOCTh

. Bcero
Bun camocrosTensHO#M paboThI qac ’ Cemectp 2, yac Cemectp 3, uac
1 2 3 4
N3yueHne TeopeTHdeckoro Marepuana 40

nucuurinHbl (TO)

Kypcoroe npoektuposanue (KII, KP) 91

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonnenue pedepara (P)

[ToaroroBka Kk TeKyIieMy KOHTPOJIIO

ycneBaemoctu (TKY) 40
Jomamnee 3aganue ([3)
KonTtposbabIe paboThl 3a09HnKOB (KP3)
ITogroroBka kK IpOMeEKyTOUYHON 32
arrectaruu (I1A)
Bcero: | 203 112 91

5. TlepeyeHn yueOHO-METOAMUECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEILHON PabOThl 00YUYaIOIIMUXCS 110 AUCITUTUTHHE (MOIYJTIO)
Y4eOHO-MeTOANYEeCKHE MaTepuallbl IJIsl CaMOCTOSITENIbHOW paboThl 00yJalomuXcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX M3JAaHUN
IlepedyeHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUI NTpUBEIEH B TaOauIIE 8.
Tabmuua 8— [lepeyeHb MmevaTHBIX U AEKTPOHHBIX YUEOHBIX U3AaHUI




Kormtuectso
AK3EMIUTSIPOB B

Hlngp/ Oubmmorexe
URL azpec bubnnorpadudeckas ccpliaka (kpone

MIEKTPOHHBIX

9K3eMIULIPOB)

https://www.pdfdrive.com/%D0%93%
D0%BB%D1%83%D0%B1%D0%BE
%D0%BA%D0%BE%D0%BS5-
%D0%BE%D0%B1%D1%83%D1%87
%D0%B5%D0%BD%D0%B8%D0%B
5-%D0%BD%D0%B0-python-
¢184715133.html

Monne @. 'my6okoe oOyueHue Ha
Python. — I16.: ITutep, 2018. — 400
C.

https://www.pdfdrive.com/%D0%9F%
D1%80%D0%B8%D0%BA%D0%BB
%D0%B0%D0%B4%D0%BD%D0%B
E%D0%B5-
%D0%BC%D0%B0%D1%88%D0%B
8%D0%BD%D0%BD%D0%BE%D0
%B5-
%D0%BE%D0%B1%D1%83%D1%87
%D0%B5%D0%BD%D0%B8%D0%B
5-%D1%81-
%D0%BF%D0%BE%D0%BC%D0%B
E%D1%89%D1%8C%D1%8E-scikit-
learn-%D0%B8-tensorflow-
e188679436.html

XKepon O. IlpuknaaHoe MamHHOE
oOydenue ¢ momomisto Scikit-Learn
u TensorFlow:

KOHIIEMIUN, HHCTPYMEHTHI U
TEXHUKU JJI51 CO3/IaHus
MHTEJJIEKTYaJIbHBIX CUCTEM.

ITep. ¢ anra. - Cub.: OO0 "Anspda-
knura': 2018. - 688 c.

https://www.pdfdrive.com/%D0%93%
D0%BB%D1%83%D0%B1%D0%BE
%D0%BA%D0%BE%D0%B5-
%D0%BE%D0%B1%D1%83%D1%87
%D0%B5%D0%BD%D0%B8%D0%B
5-e187403623.html

Huxonenko C., Kanypun A.,
Apxanrensckas E.  ['myGokoe
obyuenue. — CII6.: [Tutep, 2018. —
480 c.

https://www.pdfdrive.com/%D0%9C%
D0%B0%D1%88%D0%B8%D0%BD
%D0%BD%D0%BE%D0%BS5-
%D0%BE%D0%B1%D1%83%D1%87
%D0%B5%D0%BD%D0%B8%D0%B
5-
%D0%9D%D0%B0%D1%83%D0%B
A%D0%B0-%D0%B8-
%D0%B8%D1%81%D0%BA%D1%8
3%D1%81%D1%81%D1%82%D0%B
2%D0%BE-
%D0%BF%D0%BE%D1%81%D1%82
%D1%80%D0%BE%D0%B5%D0%B

®max [1. MammaHOE 00yUueHue.
Hayka u MCKyCCTBO IOCTPOCHHS
AITOPUTMOB, KOTOPBIE M3BIIEKAIOT
3HaHUS U3 JaHHBIX / TIep. ¢ aHIL. A.
A. Cnunkuna. — M.: IMK Ilpecc,
2015.-400 c.




D%D0%B8%D1%8F-
%D0%B0%D0%BB%D0%B3%D0%B
E%D1%80%D0%B8%D1%82%D0%B
C%D0%BE%D0%B2-
%D0%BA%D0%BE%D1%82%D0%B
E%D1%80%D1%8B%D0%B5-
%D0%B8%D0%B7%D0%B2%D0%B
B%D0%B5%D0%BA%D0%B0%D1%
8E%D1%82-
%D0%B7%D0%BD%D0%B0%D0%B
D%D0%B8%D1%8F-
%D0%B8%D0%B7-
%D0%B4%D0%B0%D0%BD%D0%B
D%D1%8B%D1%85-e183777651.html

https://dokumen.pub/qdownload/python | Pamxka C., Mupmxanunu B. Python u
-python-scikit-learn-tensorflow-2- MalIuHHOE O0yYEHHE: MAIIMHHOE U
3nbsped-9785907203570.html riy0okoe o0y4yeHue ¢
ucnonb3oBanueM Python, scikit-learn
u TensorFlow 2, 3-e uz.: Ilep. ¢
anr. - CII6. : OO0 "Jluanektuka",
2020. - 848 c.

7. IlepedyeHb AIEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn « THTepHeT»
[lepeuenn 3JIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAIIMOHHONH ceTn «VHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS TUCHUILUIMHBI
npuBe/eH B Tabymiie 9.

Tabmuua 9 — IlepedyeHb SIEKTPOHHBIX OOpaA30BATEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHeT»

URL anpec Haumenosanue
https://anaconda.cloud/support- JloxymenTanus 1o cpene pazpadotrku Anaconda, ee
center/product-documentation KOMITOHEHTaM U WHCTPYMEHTaM
https://www.anaconda.com/open- | CoBpeMEeHHBIC MTaKEeThl, ONOJIMOTEKH U UHCTPYMEHTBI
source pa3paboTKu CUCTEM MalIMHHOTO 00y4eHus B Python
https://keras.io/ [Maket pa3zpaboTku HeiipoceTeBbIX Moaeneii Keras.
https://www.tensorflow.org/ [Taker pa3paboTku HeipoceTeBbix Moaeneit Tesorflow.

8. Ilepeuerr MHGOPMAITMOHHBIX TEXHOJIOTUH
8.1. Ilepeuenpr mporpaMMHOro OOECHEeUYEHHsI, HCIOIb3yeMOro MpPH OCYIIECTBICHUU
00pa3oBaTENBFHOTO MpoIiecca MO JUCIUIUIHHE.
[lepedeHp UCTIONIB3YyEMOT0 IPOTPAMMHOT0 obecrieueHus npeacrasieH B Tadbnure 10.

Ta6muma 10— [Tepeyers mporpaMmMHOTO 00ecrieueHuUs

Ne /1 HaumenoBanue

CBoOoano pacmpoctpansiemoe [10:
- HHTEPIIPETaTOP sA3bIKa IporpaMmupoBanus Python 3.%;
- cpena pa3paboTku Anaconda ¢ COOTBETCTBYIOIITUMHU HHCTpYMeHTaMHu (Spider, Jupyter




Notebook) 1 makeramu MarmMHHOTO 00yUeHUsI, 00PaOOTKU U BU3YyaIH3allUU JaHHBIX.
https://www.anaconda.com/products/distribution

8.2. [lepeuenn MH(pOPMaITMOHHO-CIIPABOYHBIX CHCTEM,UCITOJIb3YEMBIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTAHE

[lepeuenp HCHOIB3yEMBIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTaBICH B
tabmuue 11.

Ta6mmma 11— [lepeyerr nHOOPMAITMOHHO-CITPABOYHBIX CHCTEM

No i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUUYECKast 0a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW UIi  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILINHE, IPeACTaBiIcH B Tabnumel?2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

No HanmeHnoBaHue cOCTaBHOM 4acTh Howmep ayautopuu
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )
1 MynsTuMeauitHas JIEKIUOHHAS ay AUTOPUS b.M., 32-04
2 CrnenunanusupoBanHas aboparopust «Hazpanue» b.M. 23-08, 23-09, 23-

10

10. OueHouHble cpeACTBa sl IPOBEICHUS TPOMEKYTOUHOM aTTECTAUI
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUISL IPOBEJIEHUS MPOMEXKYTOUYHOM aTTECTALUU
00ydJaronuxcs mo TUCIUILIMHE TTPUBeIeH B Tabmwuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEICHHsI IPOMEKYTOYHOHM aTTecTalluu

Bug npomeXyTOUHOM aTTecTanuu [lepedeHb OIIEHOYHBIX CPEICTB
DK3aMeH Cnucok BOIpocoB K SK3aMEHY;
TecTsl.
BrimosnHenne KypcoBoit paboThl DKcrepTHas OLIEHKAa Ha OCHOBE TPeOOBaHHM K
COJIEPKAHUIO KypCOBOM paboThI 1o
JUCLUTLIMHE.

10.2. B kauecTBe KpHUTEpPHEB OLEHKH YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00y4aroluMucsa NMpUMeHseTcsl 5-0ajuibHas MIKajla OLIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIM, KOTopas MmpuBeaeHa B Tabnuie 14. B TeueHne cemecTpa MOXET UCIOIB30BaThCS
100-6amnpHass  mKaja  MOJYJBHO-PEUTHHTOBOM  CHCTEMBl ~ YHUBEPCHUTETa,  IpaBUiIa
MCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kputepuu oLieHKH YpOBHSI CHOPMHUPOBAHHOCTH KOMITETCHIIUH

OreHKa KOMITETEHINHI

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHITHI
S-0aibHas IIKajIa PAKTCP (bopvp

— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJI MPOTPaMMHBII

MaTepua;
«OTIIMYHO — YBEPEHHO, JJOTUYHO, [TOCJIEI0BATEILHO U TPAMOTHO €r0 U3J1araer;
«3aYTEHO — OMHUpasiCh Ha 3HAHUS OCHOBHOM W JIOTMOJHUTEIHHOM JHUTEpaTyphl,

TECHO IPHUBA3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSA C HpaKTquCKOﬁ
ACATCIIbHOCTBIO HAIIPABJICHHU A




Or1eHKa KOMITETEHLINH

5-OayUIbHAs IKaIa

XapakTeprcTrKa ChopMUPOBAHHBIX KOMITCTCHITHIA

— yMeJl0 000CHOBBIBAET M apTyMEHTUPYET BbIIBUTAaEMbIE UM HUJIEH;
— JIeJIaeT BBIBOJBI U 0000IIECHMS;
— cBOOOHO BJIAZICET CHCTEMOM CIEUATU3UPOBAHHBIX MOHSITHH.

«XOPOLLIO»
«3a4TEHO

— oOyyJaronuics TBEpI0 yCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
MO0 CYILIECTBY WM3JlaraeT €ro, OINUpasiCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;

— HE JIONYCKAeT CYIIECTBEHHBIX HETOUHOCTEM;

— YBSI3bIBAET YCBOCHHBIC 3HAHUS C MPAKTUYECKOW JESATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HAyUYHbIE MOJIOKEHHUS;

— JIeJIaeT BBIBOABI U 00OOIICHHS;

— BIAJICET CUCTEMOU CEUATM3UPOBAHHBIX TTOHSITHH.

«yJOBJIETBOPUTEIIBHO
«3aUTEHO

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepual,
[0 CYILIECTBY M3JaraeT €ro, OMMpasch Ha 3HAHUSA TOJIBKO OCHOBHOM
JUTEPaTypHI;

— JIOMYCKaeT HeCYIECTBEHHbIE OIIMOKU U HETOYHOCTH;

— UCHBITHIBAET 3aTPYJHEHUS B IPAKTUYECKOM NPUMEHEHHUU 3HAaHUUI
HaIlpaBJICHUS;

— cJ1abo apryMeHTHPYET HayuHbIE MMOJI0KEHHUS,

— 3aTpyaHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHU;

— YaCTUYHO BJaJIe€T CUCTEMOM CENMAIN3UPOBAHHBIX TOHSATHIA.

«HEYJOBJIETBOPUTEIIBHO
«HE 3a4TEHO»

— o0yyJaronuiics He YCBOMJI 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
MaTepuana,

— JIONyCKaeT  CYIICCTBCHHBIC  OIMMOKA W  HETOYHOCTH  IPH
paccMOTpeHHH MPOOIEM B KOHKPETHOM HaIpaBJICHUH;

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;

— HE MOXET apryMCHTHPOBATh HAYYHBIC ITOJIOKCHUS;

— He GOopMYJIHpYET BBIBOJIOB M 0000IICHUI.

10.3. TunoBbie KOHTPOJIBHBIE 3aTAHUS UM UHBIE MaTEPHUAIIbI.
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tadnuue 15.

Tabmuna 15 — Bonpocs! (3agaun) s 9K3aMeHa

Kon
Ne i/ [lepeuens BompocoB (3a1a4) AJist IK3aMEHa HHKaTOpa

1 OmnpezeneHne U 3a1a4d MallTuHHOTO 00y4YeHus1. TUIIBI cucTeM VK-1.3.1
MaIIMHHOTO 00y4YeHHMs, BUIbI 00yUeHUsI. IK-1.V.1

2 JlaHHbIC B MAaIIMHHOM OOYYEHUH. YK-1.3.1
IK-1.V.1

3 JIuneitnas perpeccus. YK-1.3.1
IK-1.V.1

4 OOGyueHne perpecCHOHHBIX Mojienei. Merop rpaaueHTHoro cnycka. | YK-1.3.1
[TakeTHBIN ¥ MUHU-IIAKETHBII TPAJUEHTHBIN CITYCK. IK-1.V.1

5 OOyueHne perpecCHOHHBIX MoJIeneid. MeToIbI CTOXaCTHIEeCKOTO YK-1.3.1
rPagMEHTHOrO CIyCKa. IIK-1.V.1

6 Meroas! perynspusanud. PeryisapusnpoBaHHbIle PETPECCUOHHBIC YK-1.3.1
MOJIETH. I1IK-1.V.1

7 Jloructuueckas perpeccusi. buHapHbIN citydail. YK-1.3.1
IIK-1.V.1

8 MynbTHHOMMANIBHAS JIOTHCTUYECKAS PETPECCHUS. YK-1.3.1
IIK-1.V.1




9 3anaua KiIaccUpUKAIMK KaK 3a/1aua O0yUeHHUS C YUUTEIIEM. YK-1.3.1
buHapHbIl 1 MHOTOKJIACCOBBIN CITyYau. IIK-1.V.1

10 MeTo/1bI OIIEHKM KadecTBa MoAeNel Kiaccupukauu. VK-1.3.1
IIK-1.V.1

11 MamuHsl  onopHBIX BekTopoB (Support Vector Machine - SVM)| VK-1.3.1
JIuHeiHbIN ciyyait. TIK-1.V.1

12 MaiuuHs! onopHbIX BeKTopoB (Support Vector Machine - SVM). VK-1.3.1
Henuneltnpiii ciry4dait. MIK-1.V.1

13 JlepeBbsl IPUHATHUS PELIEHUM. YK-1.3.1
IIK-1.V.1

14 Amncam0OneBoe obyuenue. barrusr. YK-1.3.1
IIK-1.Y.1

15 AHncambneBoe oOydeHue. bycTunr. YK-1.3.1
IIK-1.V¥.1

16 AncambneBoe oOydenue. CiayuaiiHbIE Jieca. YK-1.3.1
IIK-1.V¥.1

17 3amaua KiacTepu3alry Kak 3aj1ada o0ydeHus: 0e3 yIuTers. YK-1.3.1
MeTo1bl KJIACTEpHU3ALIMH. IIK-1.V.1

18 OrneHka KauecTBa KiacTepusanun. Beibop uncia KiacTepos. YK-1.3.1
IIK-1.¥.1

19 HetipocereBsie Moaenu, riayookoe oOydeHue ocHoBHbIC TOHATUA 1 | YK-1.3.1
KOHLIEITLIHH. IIK-1.¥.1

20 [TonHOCBsI3HBIEC HEMpOHHBIE ceTH. CpaBHEHUE C MOJIETBIO YK-1.3.1
JIOTUCTUYECKOU PETPECCHH. IK-1.V.1

21 OO0y4deHne HEUPOHHBIX CETEH — METOJ] TPAJUEHTHOTO CITyCKa/ YK-1.3.1
00paTHOTO pacpoCTpaHEHHUS IIK-1.V¥.1

22 Moaudukanuu MeToaa rpaaueHTHoro cinycka. Ontumuzanus merogom | YK-1.3.1
MOMEHTOB. [IK-1.¥.1

23 Moaudukaiuyu MeToaa rpaiueHTHOTO CITyCKa. Y CKOPEHHBIH YK-1.3.1
rpagueHT Hectepona. IK-1.V.1

24 Moauduxaiuu MeToaa rpagueHTHoro ciycka. Anroputm AdaGrad. | YK-1.3.1
IIK-1.V.1

25 Moaudukauyu MeToia rpaiueHTHOTO CITyCKa. AJITOPUTM YK-1.3.1
RMSProp. IIK-1.Y.1

26 Moaudukaium MeToa rpaiueHTHOTO ciycka. Anroputm Adam. YK-1.3.1
IIK-1.Y.1

27 MeTtobl perynspu3anuy HelpoHHbIX ceTel. L1 u L2 YK-1.3.1
peryssipu3aius. IK-1.V.1

28 Merons! perynspu3zalui HEUPOHHBIX ceTell. Perynspusanus YK-1.3.1
nckiItoueHneM — Dropout. IK-1.V.1

29 CBepTOYHBIE HEHPOHHBIE CETU: 2-MEPHBIN CITydaid. YK-1.3.1
IIK-1.¥.1

30 CBepToUHBIC HEHPOHHBIE CETHU: |-MEpHBIN CiTydaid. YK-1.3.1
IIK-1.¥.1

31 Pexyppentnsie Heriponnsie cetu (PHC): mpocras PHC. YK-1.3.1
IIK-1.¥.1

32 Pexyppentusie Heriponnsie cetu (PHC): LSTM PHC. YK-1.3.1
IIK-1.¥.1

33 Pexyppentnsie Heriponnsie cetu (PHC): GRU PHC. YK-1.3.1

ITK-1.V.1




Bomnpocsr (3amaun) nms 3avera / qud . 3adera npeacTaBieHsl B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3auera

Ne i/t

Kon

[Tepedens BompocoB (3a1a4) mis 3a4era / In . 3a4€Ta
p P ( g )H A (b(b HHAUKaTOopa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHp Tem Ui KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHHS KypCOBOH pabOTHI
MpeICTaBICHBI B Tabmwmie 17.
Tabmuua 17 — IlepeueHb TeM JJIsi KYPCOBOTO MPOSKTUPOBAHMS/BHIIIOJTHEHUS. KYPCOBOM paboThI

Ne i/t

[TpumepHSBIi IepedeHb TeM AJIsl KypCOBOTO IMTPOSKTHPOBAHMS/BBIITOTHEHHS
KypCOBOH pabOThI

1

Pa3zpaboTaTs npuiioxeHne Ha OCHOBE KJIaCCH(UKAITMOHHONW PErPeCCHOHHON MOJIeTH
Y TIOJTHOCBSI3HOUW HEWPOHHOM ceTH (B UTOTE CPABHUTH), KOTOPOE KIACCUPUITUPYET,
Kakue coOOLIeHUS MOJIb30BaTeNell B COLUAIbHON CETH MOCBALICHBI PeaIbHbIM
OCACTBHSIM, a KAKHE HET.

Pazpabotars npunoxeHue Ha OCHOBE MOJICNIN MaILIMHBI OIIOPHBIX BEKTOPOB, KOTOPOE
KJaccu(uIupyer, Kakue cooOIIeHus MMOJIb30BaTeNeil B COUaNbHOM ceTH
MIOCBSIIEHBI peaJIbHbIM O€JCTBUSIM, a KAKHE HET.

PazpaboTtars npuioxeHue Ha OCHOBE MO/ICININ IEPEBBEB MIPUHSATHUS PELICHUH,
KOTOpoOe Ki1accu(uuupyeT, Kakue COOOIeHuUs TI0JIb30BaTeNel B COLIMATILHON CeTH
TIOCBSIICHBI peaJIbHBIM O€JICTBHSIM, a KAKHE HeT.

Pa3paboraTs npunokeHue Ha OCHOBE aHCAMOJI MOJIeTIeH MAITUHHOTO O0YYCHHUS
METOJ0OM OATTHUHTA, KOTOPOE KIAaCCU(UIIMPYET, KAKKE COOOIIECHUSI MTOJTb30BaTeNei B
COLIMAJILHOW CETH MOCBAIICHBI PeaTbHBIM OCICTBHSIM, a KaKHE HET.

Pa3zpaboraTs npuiioxeHne Ha OCHOBE aHCaMOJIsl MOICJIe MAallIMHHOTO 00y4YeHUs
METOAOM OyCTHUHTa, KOTOPOE KiacCu(UIUpPyeT, Kakue COOOIIEHUS MOIb30BaTeNeil B
COIMAJIBHON CETH MOCBSIICHBI PEAIFHBIM OC/ICTBHSM, a KAKHE HET.

Pa3paboraTs mpuokeHue Ha OCHOBE aHCAMOJIs MOJIeTIe MAITUHHOTO O0YYCHHUS
METOOM CIyYaiHOTO Jieca, KOTOpOe KIIaCCH(PHUIIUPYET, KaKHe COOOIICHHUS
MOJIb30BaTENICH B COIMAIILHON CETH TOCBSIIECHBI PEAIbHBIM OC/ICTBUSM, a KaKUe
HET.

PazpaboTtars npuiioxeHue Ha OCHOBE MOJIENI PEKYPPEHTHOM HEHPOHHOM ceTH TUma
LSTM, koropoe kinaccuuiupyer, Kakue COOOIICHHS T0JIb30BaTelIeh B
COIIMAJIBHOW CETH MOCBAILICHBI peallbHbIM O€JICTBHSIM, a KAKHE HET.

PazpaboTaTs mpriioxeHne Ha OCHOBE MOJICIIH PEKYPPEHTHOW HEMPOHHOM CETH THIIA
GRU, xoTopoe kinaccupuiupyer, Kakue COOOIIEeHUS TOIb30BaTeNeH B COIIMATBHOM
CETH MOCBSIICHBI peabHbIM O€ICTBUSAM, a KAKHE HET.

Pazpabotars npuinoxeHue Ha OCHOBE MOJIENIM THOPUIHON HEHPOHHOM ceTH,
KOTOpO€ KJIaCCU(PHUIUPYET, KaKHe COOOLIECHHS OIb30BATENEH B COLUAIBHON CETH
MIOCBSIICHBI peaJIbHBIM O€JICTBHSIM, a KAKHe HeT.

10

Pa3zpaboraTs npriioxeHne Ha OCHOBE KJIaCCH(UKAITMOHHONW PErPECCHOHHON MOJIeTH
Y TIOJIHOCBSI3HOM HEHPOHHOM CeTH (B UTOTe CPaBHUTH), KOTOPOE ONPEIEIISIET
TEXHUYECKOE COCTOSHUE MAJIOTO0 KOCMHUYECKOI0 anmnapara Ha OCHOBE IAHHBIX €T0
TeJIeMEeTPUIeCKOr HH(OpMAIIUK.

11

Pazpabotars npuinoxeHue Ha OCHOBE KJIaCCU()UKALMOHHON MOJIEIIH MalIHHBI
OTOPHBIX BEKTOPOB, KOTOPOE OIPEEIIsieT TEXHUYECKOE COCTOSHUE MaIoro
KOCMHMYECKOI'0 afrapara Ha OCHOBE JIaHHBIX €ro TeJeMeTpUYecKor HHPOPMALIUH.

12

Pa3paborate npusoxeHue Ha OCHOBE KJIacCCU(UKALMOHHONW MOJIETH JIEPEBHEB
IIPUHATHSI PELIEHUH, KOTOPOE ONPEAEIAET TEXHUUECKOE COCTOSTHUE MAJIOTO
KOCMHUYECKOI0 afmnapara Ha OCHOBE JIaHHBIX €r0 TeJeMeTPUUYECKON HHPOpMAaIIHH.

13

Pa3paboraTs mpunokeHue Ha OCHOBE aHCAMOJI MOJIeTIeH MAITUHHOTO O0YYCHHUS
METOAOM O3TTHHTa, KOTOPOE OMPEIEIIIeT TEXHHYECKOE COCTOSHUE MAJIOT0




KOCMHUYCCKOr'O armapaTta Ha OCHOBC JdHHLIX €TO TGHGMGTpH‘IGCKOﬁ HHq)OpMaI_[I/II/I.

14

Pa3zpaboraTs mpuiioxeHne Ha OCHOBE aHCaMOJIsl MOICJIe MAallTMHHOTO 00yUYeHUs
METOJIOM OyCTHHTa, KOTOPOE OIpEeNeisieT TEXHNUYECKOE COCTOSIHIE Majoro
KOCMHYECKOT0 ariapara Ha OCHOBE JIaHHBIX €ro TeJIeMEeTPHUECKOW HHPOPMALIUH.

15

Pa3paboraTts npunokeHue Ha OCHOBE aHCAMOJI MOJIeTIeH MAITUHHOTO O0YYCHHUS
METOOM CITyYaifHOTO Jieca, KOTOPOE OMpEACIsIeT TEXHUIECKOE COCTOSTHIE MaJIOTO
KOCMHUYECKOT0 armapara Ha OCHOBE JIAHHBIX €0 TeJIeMETPUIECKON HHPOPMAIIHH.

16

Pa3zpaboTaTs mpuiioxeHne Ha OCHOBE KJIACCU(PUKAIIMOHHON MOJICIIA PEKYPPEHTHOM
HelpoHHOM cetn Tna LSTM, KoTOpoe onpenenseT TEXHUUECKOE COCTOSIHUE
MaJIoro KOCMHU4€CKOro anmnapara Ha OCHOBE JaHHBIX €0 TEJIEMETPUYECKON
uHpopMaLuu.

17

Pa3zpaboTaTs mpuiioxeHne Ha OCHOBE KJIaCCU(PUKAIIMOHHONW MOJCIIA PEKYPPEHTHON
HeliponHoit cetu Tuna GRU, koTopoe ornpezenser TeEXHUYECKOe COCTOSIHUE MaJIoro
KOCMHUYECKOI0 afnmnapara Ha OCHOBE JIaHHBIX €ro TeJeMeTPUUYECKON HHPOpMAaIIHH.

18

PazpaboTtars npuinoxeHue Ha OCHOBE KilacCU()UKALMOHHON Mosienu 1-MepHOit
CBEPTOYHON HEMPOHHOU CETH, KOTOPOE OMPEAEIAECT TEXHUUYECKOE COCTOSTHUAE
MaJIoro KOCMHUYECKOI0 almnapara Ha OCHOBE JIaHHBIX €0 TEJIEMETPUUECKOM
nH(opMaIuu.

19

PazpaboTtars npuioxeHue Ha OCHOBE KJIacCU(UKAMOHHOM MOJIENN THOPUAHOM
HEWPOHHOI CeTH, KOTOPOE OTpeIesieT TEXHUYECKOEe COCTOSHIE MaJIoro
KOCMHMYECKOI'0 afrapara Ha OCHOBE JIAaHHBIX €ro TeJeMeTpUYecKord HHPOPMALIUH.

20

PazpaboTtars npuinoxeHue Ha OCHOBE KJIacCU(UKAMOHHOM PerpecCHOHHON MOJIeNTH
Y TIOJTHOCBSI3HOW HEHPOHHOM CeTH (B UTOTE CPABHUTH), KOTOPOE ONPEILISIET
CeTeBbIe aTaKU HAa OCHOBE JJAHHBIX CETEBOro Tpaduka.

21

PazpaboraTs mpuinoxeHne Ha OCHOBE KJIaCCH(UKAITMOHHOW MOJICITH MalliHbI
OIIOPHBIX BEKTOPOB, KOTOPOC OIMPCACIIACT CCTCBBIC aTAKW Ha OCHOBC JJaHHBIX
CETeBOTO Tpaduka.

22

PazpaboTtars npuioxeHue Ha OCHOBE KJIacCU(UKALMOHHOM MOJIENHN IEPEBbEB
NPUHSATHS PEIICHUH, KOTOPOE OIPEIEIIsIET CETEBbIC aTaK! HA OCHOBE JaHHBIX
ceTeBoro Tpaduka.

23

Pa3zpaboraTs npuiioxeHne Ha OCHOBE aHCaMOJIsl MOICNIe MAallIMHHOTO 00yYeHUS
METOJIOM O3TTHHTA, KOTOPOE OMPEIEIIIeT CETeBbIC aTaKi HA OCHOBE JIAHHBIX
CETEeBOTO Tpaduka.

24

Pa3paboraTs mpunokeHue Ha OCHOBE aHCAMOJI MOJIeTIeH MAITUHHOTO O0YYCHHUS
METOAOM OyCTHHTA, KOTOPOE OTPE/ICISIET CETEBbIC aTaK Ha OCHOBE JTAHHBIX
CeTeBoro Tpaduka.

25

Pa3zpaboraTs mpuioxeHne Ha OCHOBE aHCaMOJIsl MOICJIe MAallIMHHOTO 00yYeHUS
METOJIOM CITy4alHOTO Jieca, KOTOPOE OMpPEIENsieT CeTEBbIC aTAaKh Ha OCHOBE JIaHHBIX
CETeBOTO Tpaduka.

26

Pa3paborats npunokeHue Ha OCHOBE KJIACCU(UKAIMOHHONW MOJIETH PEKYPPEHTHON
HelipoHHoi cetn Tuna LSTM, KoTopoe omnpeienser ceTeBble aTakKu Ha OCHOBE
JTAHHBIX CETEBOTO TpaduKa.

27

Pa3paboraTs npunoxkeHue Ha OCHOBE KJIACCU(UKANMOHHONW MOJICTH PEKYPPEHTHON
HeliponHoii cetn Tuna GRU, koTopoe onpeaesnsieT ceTeBble aTaku Ha OCHOBE
JTAHHBIX CETEBOTO TpaduKa.

28

Pa3zpaboraTs npuiioxxeHne Ha OCHOBE KJ1acCH(UKAITMOHHOW MOJIENH 1-MepHOM
CBEPTOYHON HEUPOHHOW CETH, KOTOPOE OMPEAENSAET CETEBBIE aTAKU HA OCHOBE
JAHHBIX CETEBOT0 TpaduKa.

29

PazpaboTtars npuinoxeHue Ha OCHOBE KJacCU(UKALMOHHOM MOJIeNN THOPUAHOM
HEWPOHHOI CeTH, KOTOPOE OTpE/eNsieT CETEBbIC aTaK! Ha OCHOBE JJAHHBIX CETEBOTO
Tpaduxka.

30

Pa3zpaboTaTs mprioxeHne Ha OCHOBE KJIaCCH(UKAITMOHHONW PErpecCHOHHOM




MOJIETIH, KOTOPOE OMpeIesieT TUarHo3 MayueHTa Ha OCHOBE €ro OMOMEUIIMHCKIX
JaHHBIX.

31

Pa3paborats npunokeHue Ha OCHOBE KJIACCU(UKAIMOHHONW MOJIETH MAITUHBI
OIIOPHBIX BEKTOPOB, KOTOPOE OINpEAEIAeT JUArHO3 NalMeHTa Ha OCHOBE €ro
OMOMEIMITMHCKUX JAHHBIX.

32

Pa3paborate npusoxkeHue Ha OCHOBE KJIaCCU(UKALMOHHONW MOJIETH JIEPEBHEB
MIPUHATHSL PELIEHUH, KOTOPOE ONPEAEIAET IUarHo3 MalueHTa Ha OCHOBE €ro
OMOMEIUIIMHCKUX JaHHbBIX.

33

Pa3paboraTs npunokeHue Ha OCHOBE aHCAMOJI MOJIeTIeH MAITUHHOTO O0YYCHHUS
METOAOM O3TTHHTa, KOTOPOE OMPEIEIISeT TUarHo3 MalueHTa Ha OCHOBE €T0
OMOMEINITMHCKUX JAHHBIX.

34

Pa3zpaboraTs mpriioxeHne Ha OCHOBE aHCaMOJIsi MOICNIe MAallIMHHOTO 00yYeHUs
METOJIOM OyCTHHTa, KOTOPOE OIMpeNeiseT TUarHo3 MaueHTa Ha OCHOBE €ro
OMOMETUITMHCKHX JTAHHBIX.

35

Pa3paborats mpunokeHue Ha OCHOBE aHCAMOJI MOJIeTIeH MAITUHHOTO O0YYCHHUS
METOOM CITyYaiHOTO Jieca, KOTOPOe OTpeAeseT JUarHo3 MaieHTa Ha OCHOBE €ro
OMOMEIUITMHCKUX JaHHBIX.

36

Pa3zpaboraTs mpuioxeHne Ha OCHOBE KJIACCU(PUKAIIMOHHONW MOJCIIA PEKYPPEHTHON
HelpoHHoU cetn TMna LSTM, koTopoe omnpenenseTr [uarHo3 nanueHTa Ha OCHOBE
ero OMOMEIUIIMHCKHUX JaHHBIX.

37

Pa3zpaboTaTs mpriioxeHne Ha OCHOBE KJIACCU(PUKAIIMOHHONW MOJICIIA PEKYPPEHTHON
HeripoHHoM cetu TMna GRU, koTopoe onpenenser quarHo3 NaueHTa Ha OCHOBE
ero OMOMEIMIIMHCKHUX JaHHBIX.

38

Pazpabotars npuinoxeHue Ha OCHOBE KilacCU()UKALMOHHON Mosienu 1-MepHOit
CBEPTOYHON HEUPOHHOMW CETH, KOTOPOE OMPEAENAET JUarHo3 MaueHTa Ha OCHOBE
ero OMOMEIMIMHCKUX JAHHBIX.

39

PazpaboTaTs mpuioxeHne Ha OCHOBE KJIaCCH(UKAITMOHHOW MOJICIIA THOPHUTHON
HEHPOHHOI CEeTH, KOTOPOE OMpeIesieT TUarHo3 MaueHTa Ha OCHOBE €ro
OMOMETUITMHCKHX JTAHHBIX.

40

PazpaboTtars npuioxeHue Ha OCHOBE KJIacCU(UKAMOHHOM MOJIeNN THOPUAHOM
HEWPOHHOI CEeTH, KOTOPOE OTNpeeNsieT AUAarHO3 MAllMeHTa Ha OCHOBE €T0
OMOMETUITMHCKHX JTAHHBIX.

41

PazpaboTaTs mpuioxeHne Ha OCHOBE KJIaCCH(UKAITMOHHONW MOJICIIA THOPHUTHON
HEHPOHHOM CEeTH, KOTOPOE OMpEeIesieT JUarHo3 MaueHTa Ha OCHOBE €ro
OMOMETUITMHCKHX JTAHHBIX.

42

PazpaboTtars npuioxeHue Ha OCHOBE KJIacCU(UKAMOHHOM MOJIeNN THOPUAHOM
HEWPOHHOI CeTH, KOTOPOE ONpe/eNsieT AUArHO3 MAMEeHTa Ha OCHOBE €T0
OMOMETUITMHCKHX JTAHHBIX.

43

PazpaboTaTs nmpuioxxeHne Ha OCHOBE MOJIEITH 2-MEPHOUW CBEPTOYHOW HEUPOHHOM
CETH, KOTOPOE OMPELIISICT M0 N300PAKEHUIO JIMIIA BXOISIIETO YeI0BeKa TOMYCK B
MOMEIEHUE U MPU MOJOKUTEIHHOM PElIeHUH YPOBEHb €ro JI0MyCKa.

44

PazpaboraTs nmpuiioxxeHne Ha OCHOBE 2-MEPHOUM CBEPTOYHOM HEUPOHHOM CETH,
KOTOPOC CTABUT AMATHO3 MALUCHTY IO CHUMKY JICTKOTO.

45

PazpaboTtaTs MOOMIIBHOE TPHIIOKEHUE HA OCHOBE 2-MEPHOW CBEPTOYHOM
HEHWPOHHOM CETH Ul PACIIO3HABAHUsI HOMEPOB JIOMOB.

BOHpOCBI AJiL OpPOBCACHUSA HpOMe)KYTO‘-IHOI\/'I arrecCralluu B BUAC TCCTUPOBAHUA

MpeICTaBICHBI B TabmwuIe 18.

Ta6muma 18 — [IpumepHbIii TepedeHb BONPOCOB ISl TECTOB

Ne i/t

Kon

[IpumMmepHbIil epedeHb BOMPOCOB JIJIsl TECTOB
MHIUKATOpa




1 Yro Takoe MamnHHOE 00y4yeHue? YK-1.3.1
IIK-1.V.1
2 VYkazarh TuIbl 33714, riae MO noka3bIBaeT OJeCTAIUE Pe3yabTaThl? YK-1.3.1
IIK-1.V.1
3 Yro Takoe moMeyeHHbI oOyuatomuii Habop? YK-1.3.1
IIK-1.V.1
4 | KakoBbl Haubosiee pacpocTpaHeHHbIE 3a/1a4 00yueHHs ¢ yuuTenem? YK-1.3.1
IIK-1.Y.1
5 KakoBbl Hanbosiee pacpocTpaneHHble 3a1aun o0yueHus 0e3 yuurens? | YK-1.3.1
IIK-1.V.1

6 Kakoii Tun anroputma Bbl ObI IPUMEHSUIH JJ1s1 ceTMeHTHpoBaHus ceoux | YK-1.3.1
3aKa3YMKOB B HECKOJIBKO I'PYNN U B KAKUX CIydasx? IK-1.V.1

7 Kaxk O»I BBI IpeiIcTaBUIIM 33729y BBISBIICHUS ClIaMa - KaK 3a7aqy VK-1.3.1
00y4YeHHMs C YUUTEIEeM WM KaK 3a1auy oO0yueHus 0e3 yuutens? IK-1.V.1

8 Uro umryT anropuT™Mbl o0ydeHus Ha ocHoBe Mozeinei? Kakyro manbonee | YK-1.3.1
PacCIpOCTPAHEHHYIO CTPATErUI0 OHU UCIIOJIb3YIOT IS JOCTHKECHUS IIK-1.V.1
ycrnexa?

9 | Yto mpoucXoIuT, €Clii Ballla MOJAEIh XopouIo padoraet ¢ odyyaromumu | YK-1.3.1
JAHHBIMH, HO TIJI0X0 000011aeTcss Ha HOBbIE 00pa31ibl? MosKeTe 1 BB [IK-1.V.1
Ha3BaTh BO3MOXHbBIE PELICHUS?

10 | Kakue Busb1 HAOOPOB JIAaHHBIX MPUMEHSIIOTCS B MPOIECCE O0YyUCHHS YK-1.3.1
mozaenu MO? IIK-1.¥.1

11 | Yro Takoe nepekpecTHas npoBepka? YK-1.3.1

IK-1.V.1

12 | B yem npenmMyI1ecTBO NEPEKPECTHON MPOBEPKHU MEPET OAUHOYHBIM YK-1.3.1
TECTOBBIM Habopom? ITK-1.V.1

13 | Kakue 6ubmmorexu Python 00bIYHO HCTIONB3YIOTCSI B MAIIIMTHHOM YK-1.3.1
o0yueHuun? IMK-1.V.1

14 | Kakoii U3 cieayromux METOI0B MOYKHO HUCII0JIb30BaTh /I ymMeHblneHnsa | YK-1.3.1
s dexra nepeodyuenus? (Heckonpbko BapuaHTOB) IK-1.V¥.1

15 | IIpaBuibHO 1M YTO HAIIPABJIEHUE BAOJIb OTPULIATEIBHOIO IPaJUEHTA YK-1.3.1
JOJDKHO OBITh ONTHUMAJIbHBIM HallpaBJieHHEM? I1IK-1.V.1

16 | BepHO 1 4TO QJITOPUTM TPAIMEHTHOTO CITycKa JaeT Bceraa riobdansHoe | YK-1.3.1
ONTUMAJIHLHOE PEelIeHUE Mpu 00yueHun Mojaeneit MO? IK-1.V.1

17 | Bce nu anropuTMsl TpaAMEHTHOTO CIIyCKa IPUBOJIAT K TOM XKeE caMOi YK-1.3.1
MOJIEJIU TIPU YCIOBUU, YTO BbI O3BOJIAETE UM BBIMOJIHATHCSA JocTtaToyHo | [TK-1.V.1
J10JIr0?

18 | Xopoma 1 uaess HEeMEIJIEHHO OCTaHABIMBAaTh MUHU-TTAKETHBIN VK-1.3.1
I'paIMEHTHBIN CITYCK, KOTJIa OMKOKa MPOBEPKU BO3PACTACT? IK-1.V.1

19 | Kakas moaudukamus aropurMa rpaiIu€HTHOTO CITyCKa OBICTpee Bcex YK-1.3.1
JOCTUTHET OKPECTHOCTEN oNTUMaJIbHOTO perienus? Kakoii IIK-1.V.1
AITOPUTM JIEUCTBUTENBHO coieTcsi? Kak Bbl MOKETE 3aCTaBUTh
COWTHUCH TAKXKE OCTAJIbHBIE AJITOPUTMBI?

20 | JlomycTuM, BBI HCIIOJIb3yeTe TPEOHEBYIO PETPECCHIO U 3aMETHIIH, YTO YK-1.3.1
omnOka o0yueHHs ¥ oMOKa MPOBEPKH MOYTH OAWHAKOBHI M oBosibHO | [TK-1.V.1
BbICOKH. CKazanu Obl Bbl, UTO MOJEIb CTPAJAECT OT BBICOKOTO CMEILEHUS
WA BBICOKOM fucriepcuu? JI0MKHBI 1M BBl YBEJIMYUTD THIIEPIIApaMETp
PEryJsIpU3ally a WIK YMEHbIIUTh ero?

21 | [louemy BbI 3aXOTeNIM ObI MPUMECHSTH: YK-1.3.1
- TpeOHEBYIO perpeccuio BMECTO OOBIKHOBEHHOM MHeHo perpeccun? | I[1K-1.V.1

- JJACCO-PETPECCHI0 BMECTO I'peOHEBOM perpeccun?




- 3JJaCTUYHYIO CETh BMECTO JIACCO-PErPeECCUU?

22 | Kakoil u3 cieyromumx nokazaresieil MOKHO UCIOJIb30BaTh ISl OLIEHKH VK-1.3.1
MO/IEJIN JIMHEHHOM perpeccuu (MHOKECTBEHHBIH BbIOOP)? IK-1.V.1

23 | Ckonbko K03 (HUIIMEHTOB MHE HYXKHO JIJISl TOCTPOEHUS MPOCTEHIIIEH YK-1.3.1
MOJIETH JIMHEHHOW PErpeECCUH JUIsl OAHOM HE3aBUCUMOU NTEPEMEHHOM ? IK-1.V.1

24 | Kak pazMepHOCTh 00ydaroIiei BEIOOPKH BIUSAET HA IEpeoOydeHHE YK-1.3.1
Mozenu MO? Ilpumeuanue: napaMeTpbl OJMHAKOBBI BO BCEX CIydasiX. IK-1.V.1

25 | Jloructuueckas perpeccus OrpaHUYMBaET BBIXOIHYIO BEPOSTHOCTD /10 YK-1.3.1
[0,1]. Kakas u3 cnenyromux QyHKIHHI 310 Aenaer? (BapHaHThI) IK-1.V.1

26 | CoBmaaaroT v B JIMHEHHON PErPECCUU U JJOTUCTUYECKON PErpecCuu YK-1.3.1
byHKUMU oTeph? IK-1.V.1

27 | CoBnazaroT JIM B JUHEHHON PErPECCUU U JIOTUCTUYECKON PErPeECCUN YK-1.3.1
YaCTHBIC MPOU3BOIHBIC TI0 TIEPEMEHHBIM BECOBBIX KO3(DPHUIINEHTOB IK-1.V.1
¢byHKuMi noreps?

28 | Uto Takoe OMOpHBI BEKTOP? YK-1.3.1

IK-1.V¥.1

29 | Ilocne oO6yuenuss SVM MBI MOKEM COXPaHUTH TOJILKO OTTOPHBIS YK-1.3.1
BEKTOPBI U OTOPOCUTH BCE HEOMIOPHBIE BEKTOPHI. BepHo 1 3107 ITK-1.V.1

30 | Yay4muT i1 Ka4eCTBO MOJIEJIA MAIlIMHbI OTIOPHBIX BEKTOPOB YK-1.3.1
yBEJIMYECHUE 3HaUeHUe mrpadHoro napamerpa? ITK-1.V.1

31 | Ilycts BB 0Oyuaete knaccudukarop SVM c ssapom RBF. Kaxercs, on YK-1.3.1
HeooOyyaercst Ha oOyuarorieM Habope: BaM CIIeyeT YBEIHYUTh UK IIK-1.V.1
K€ YMEHBIINTH Y (gama)?

32 | Kak BbI q0omkHBI yeTaHOBUTH mapameTpsl QP (H, f, A u b), uroOsr YK-1.3.1
penmTh 3a1a4y JTuHEeHHOTo Kiaccudukaropa SVM ¢ MATKHUM 3a30pOM, IK-1.V.1
UCI0JIb3Ysl TOTOBBIN pematess QP?

33 | JIosg Toro, 9ToOBI TPATUTH MEHBIIIE BPEMEHU Ha 00yUeHUE MOICTTH YK-1.3.1
JiepeBa peIIeHu, YTo SBISETCS MPABUIBHBIM YMEHBIINUTh TITyOUHY IIK-1.V.1
JiepeBa WK YBEIHUUTh KOJIUYECTBO JEPEBHEB?

34 | Kak rmyOuHa nepeBa BIUsSET Ha TOYHOCTH Kiaccudukanuu u Ha d3¢pdext | YK-1.3.1
nepeoOyuenus? IK-1.V¥.1

35 | Kakoii Oyaet npubnu3uTenbHas TIIyOrHa JepeBa MPUHATHS PEIICHUH, YK-1.3.1
o0yuyeHHoro (06e3 orpannyeHuii) Ha oOyuatomieM Habope ¢ | muwmmuonom | I1K-1.V.1
00pa3noB?

36 | SIBnsiercs n 3arpsA3HEHHOCTH /KUHU y371a 0OBIYHO MEHbILE HITH YK-1.3.1
0O0JIBIIIE, UeM Y €T0 poauTeIbcKoro y3ia? Ona o06pr9yHO MeHbIne/6onbime | [IK-1.Y.1
WJIHM BCeTJa MeHbIe/00bIe?

37 | Eciu BBl 0Oy4WIIH ISITH pa3HBIX MOJIENICH HA TOYHO TeX ke oOyvaronux | YK-1.3.1
JAHHEIX, ¥ BCC OHU JIOCTUTAIOT TOYHOCTH 95%, TO MOXKHO JIM KaK- I[IK-1.V.1
HUOYIh CKOMOMHUPOBATH 3TU MOJEIIH, YTOOBI MOTYUUTh JTyUITNe
pesynbtarel? Ecnu fna, To kak? Eciiu HeT, To moyemy?

38 | B uem pa3Huiia Mexay KiacCu(puKaTopaMu C )KECTKUM U C MATKUM YK-1.3.1
r0JIOCOBaHUEM? IIK-1.¥.1

39 | MoXHO 1 YCKOPUTH 00y4eHHE aHCaMOJIsi ¢ O3TTUHTOM, pacipeieiiB YK-1.3.1
€ro 10 MHOKECTBY CEpBEPOB? IIK-1.¥.1

40 | MoHO U YCKOPUTH 00yueHre aHcaMOJ1si ¢ OyCTUHTOM, pacipe/iesiuB YK-1.3.1
€ro 10 MHOKECTBY CEpPBEPOB? IIK-1.¥.1

41 | Yro nemaet ocobo cimyuaitubie nepeBbs (Extra-Trees) B 6ombiueit YK-1.3.1
CTENIEHHU CITy4allHbIMH, YeM OOBIKHOBEHHBIC ClTydaifHbIe jJeca? Uem IK-1.V.1
MOYKET ITOMOYb TaKas 100aBOYHas CIy4alHOCTH?

42 | Ocobo0 caydaliHbIE AepEBbsl MEJUICHHEE HJIM ObICTpee OOBIKHOBEHHBIX YK-1.3.1




CIIy4alHbIX JECOB?

ITK-1.V.1

43 | Ecim Bam ancam6sp AdaBoost HenooOy4aeTcs Ha oOydaromux qaHubix, | YK-1.3.1
TO KaKue TUIIepIIapaMeTpsl Bbl JOJKHBI ITOACTPAUBATh U KAKUM IIK-1.V.1
obpazom?

44 | Ecnu Bam ancaM0JIb € TPaJAMEHTHBIM OYCTUHTOM IepeodydaeTcst YK-1.3.1
o0ydJarorumM HabopOM, TO BbI JIOJKHBI YBETUYUTh HJIM YMEHBIIUTh IK-1.V.1
CKOpOCTb 00y4eHus?

45 | Kakue u3 ¢popm anroputm k-cpeqHUX MOXKET HE arperupoBaTh? YK-1.3.1
(Heckonbko BapuaHTOB) IMK-1.¥.1

46 | Otaunume metona k-medoids (PAM) ot k-cpeaaux? YK-1.3.1

IK-1.V.1

47 | Jlns Kakux JaHHBIX JIYYIlI€ UCIIOIb30BaTh METOT MEPAPXUUECKOM YK-1.3.1
KJlactepu3anuu B cpaBHeHHH ¢ k-cpennux u k-medoids? ITK-1.V.1

48 | HazoBuTe Tpu NOMYJISPHBIX (YHKIMU aKTUBALUU U YCTAHOBUTE YK-1.3.1
COOTBETCTBHE C rpadukamMu’? IK-1.V¥.1

49 | CkoJbKO HEHPOHOB B BHIXOJHOM CJIO€ BaM MOHAJ00UTCS, €CIIH HY>KHO YK-1.3.1
KJIacCU(PUITPOBATh TIOUTOBBIE cO0OIIeHus Ha criaMm u He criam? Kakyro | TTIK-1.V.1
(YHKIMIO aKTUBAIIMH BbI JOJDKHBI HCIIOIH30BATh B BBIXOAHOM ciioe?

50 | CKkoJIbKO HEMPOHOB B BBIXOHOM CJIO€ BaM MTOHAA00UTCS, €CITH HY>KHO VK-1.3.1
pacro3HaTh oiHOpa3psiHbIe HoMepa goMoB? Kakyto ¢pyHKIHIO IIK-1.V.1
AKTUBALIMU BbI JOJKHBI HCIOJIB30BaTh B BBIXOJIHOM cjioe?

51 | Kakue QpyHKIMU aKTUBALMU MOYKHO UCIIOJIb30BATh B CIIydae peIieHus YK-1.3.1
3a7a4¥ TPOTHO3MPOBAHHUS 3HAYCHHI BPEMEHHOTO psifa’? IIK-1.V.1

52 | Kakoif ocHOBHOM aJIrOpUTM 00y4YeHHsI HEHPOHHBIX CETEH U Kak OH YK-1.3.1
pabortaer? IK-1.V¥.1

53 | Mosere 11 BbI IEPEUUCIUTH TUIIEPIIAPAMETPBI, KOTOPBIE TOMYCKAOT YK-1.3.1
MOACTPOMKY HelipoHHOU ceTn? Ecnu HelipoHHas ceThb nepeolOydaercs, IK-1.V.1
TOrAa KaKMM 00pa30M BbI MOTJIN ObI MOACTPOUTH ATH T'HIIEPIIapaMeTphI,

YTOOBI MOMBITATHCS YCTPAHUTH MPOoOIemMy?

54 | B xakux ciaydasx Bbl Obl HCIIOJIB30BAIH CIEAyIONEe PYHKIIUU YK-1.3.1
aktuBaruu: ELU, ReLU c yreukoii (u paznoBugHoctH), ReLLU, IK-1.V¥.1
runepOoJIMYecKOro TAHT€HCa, JOTMCTHYECKYI0 M MHOTOIIEPEMEHHYI0?

55 | Yro Takoe cBepTOUYHAsI HEWPOHHAA ceTh? J{J1s KaKUX NaHHBIX U 3a7a4 YK-1.3.1
OHA IPUMEHSIETCS? IIK-1.V.1

56 | KakoBbl mpenMyIiecTBa CBEPTOYHON CETH B CpaBHEHUU C nonHocBa3Ho | YK-1.3.1
CETBIO JIJIsl KilacCu KAy n300pakeHui? [IK-1.V.1

57 | Kakue OCHOBHbIE OTIEPALIMH CBEPTOYHON HEUPOHHOI ceTu? YK-1.3.1

IIK-1.Y.1

58 | IlpunHimn paboThl CBEPTKH Ui 2-MEpHOM U 1-MepHON CBEpTOUYHBIX YK-1.3.1
ceren? ITK-1.Y.1

59 | Yto Takoe omneparus cyoauckperusanun? Buast u nenu npumenenus. 2- | YK-1.3.1
MEpHBIN U 1-MEpHBIN CIydau. IIK-1.V.1

60 | Moxer JIu CBepTOYHASA CETh MPUMEHSATHCS I aHATN3a TAOIUYHBIX YK-1.3.1
TAHHBIX? I1IK-1.V.1

61 | OcHOBHBIEC MaTeMaTHUYECKHUE MTOHITUS U OTIepaIU Ty OOKHX YK-1.3.1
HEUPOHHBIX CETEN? IK-1.V.1

62 | Uto Takoe ayrMeHTalus JaHHbIX ? VK-1.3.1

IK-1.V.1

63 | YBenuueHue pazmepa CBEpTOYHOTO s/Ipa YIYUIIUT Npou3BoauTenbHoCTh | YK-1.3.1
CBEpTOYHOH HelipoHHOU cetn? OOOCHYITE. IMK-1.¥.1

64 | IloueMy MOXET MOHATOOUTHCS TOOABICHUE CIIOS 10 MAaKCUMYMY, a HE YK-1.3.1




CBEPTOYHOI'O CJIOSl C TEM XK€ CAMbIM CTpangoM? ITK-1.V.1

65 | Uto Takoe mpocTasi peKyppeHTHas HelipoHHas ceTh? s kakux nqanubix | YK-1.3.1
Y 3a/1a4 OHA MPUMEHSIETCS? IIK-1.V.1

66 | Moaens LSTM pexyppeHTHOH HelipoHHOM ceTu. B uem oTiinune u YK-1.3.1
npeumyuiectso LSTM pexyppeHTHOI HelipoHHOM ceTu 1o cpaBHeHuto ¢ | [IK-1.V.1
MPOCTON PEKYPPEHTHON HEUPOHHOU CETHIO?

67 | Monens GRU pekyppeHTHOI HelipoHHOI ceTu. B ueM oTinuue u YK-1.3.1
npeumyiectBo GRU pexkyppeHTHON HelpoHHOM ceTH 1o cpaBHenuto ¢ | [IK-1.V.1
LSTM pekyppeHTHOW HEHPOHHOU CeThI0?

68 | Kak BbI MOTJIH ObI OOBEAMHUTE CBEPTOUHYIO HEUPOHHYIO CETh C YK-1.3.1
PEKYPPEHTHON HEHPOHHOU CEThIO, YTOOBI KIacCU(PHUIIMPOBATH [K-1.¥.1
BHUJICOPOITUKH?

69 | Kak BbI Mo Ob1 OOBEAMHUTH CBEPTOUYHYIO HEUPOHHYIO CETh C YK-1.3.1
PEKYPPEHTHOM HEUPOHHOU CEThIO, YTOOBI KJIIACCU(PUITUPOBATH TAHHBIC IK-1.V.1

BpeMeHHoro psijga? Kakast pa3MepHOCTh CBEPTOYHOM CETH B 3TOM CIydae
1- wum 2-mepHas?

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHOM (OpPMBI
o0ydeHus1, IpeCTaBIeHbI B Ta0buie 19.

Ta6muma 19 — [lepeyeHb KOHTPOIBHBIX PadOT

Ne i/t [TepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmorpeno

10.4. Meronnueckue  MaTepuaibl,  ONPEIAEISIOIIME  MPOLEAYpbl  OLICHWBAHMSA
UH/MKATOpPOB, XapaKTEpU3YIOIIMX JSTanbl (OPMUPOBAHMS KOMIIETEHLMH, COZIEpXKarcs B
JOKaJIbHBIX HOpMaTuBHbIX akTax [YAII, pernameHTUpyOIMX MOPAJOK W IHPOLEAYpY
IPOBE/ICHUS TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTecTalMi 00y4aroIuXxcs
I'VAIL

11. Metonuueckne yka3zaHus sl OOyYArOIINXCS 0 OCBOCHHIO JUCITATIIUHBI

11.1. MeTtonuueckne yKa3aHUs JUIsI OOYYaIOMIUXCS TI0O OCBOCHHUIO JICKIIMOHHOTO
Marepuania .

OcHOBHOE Ha3HAuYEHHWE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
rIy0OKoe W SICHOE HW3JIoKeHHEe ydeOHoro marepuana. Ha3HaueHue COBPEMEHHOU JEKIUU B
paMKax JUCIUIIMHBI HE B TOM, YTOOBI MOJYYHUTHh BCIO MH(OPMAIMIO MO TeME, a B OCBOCHHH
dyHIaMEHTAIBHBIX TPOOIEM JUCHHIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIIINX
JTOCTMDKCHUH HaydyHOW MbICIH. B ydeOHOM mporiecce JIEKIHs BBITOJIHSIET METOJA0JI0TUYECKYIO,
OpPTraHU3aIMOHHYI0 U WHPOpMaMoHHYI0 (PyHKIMU. JIEKIMS pacKphIBaeT MOHATHIHBINA anmmapar
KOHKPETHOW 00JiacTh 3HaHUs, €€ MpoOJEMBbI, JaeT IEIbHOE MPEJCTaBIECHUE O JAWCIUILUIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C JPYTUMU JUCIUTUTMHAMMU.

IImanupyeMble pe3yJabTaThl IPH OCBOSHUHU 00YYAIOIIMMUCS JIEKIIMOHHOIO MAaTEPHaa;

— TIOJyYeHHUE COBPEMCHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHWH, YpPOBCHb
KOTOPBIX ONPEEIISICTCS LEJIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHOM TEME;

— TIOMy4Y€HUE OIMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIO/IaBaATEIIEM;

— pa3BuTHE TNPO(ECCHOHANBHO-IENOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEJIbHOT'O TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHE HEOOXOAMMOT0 MHTEPECa, HEOOXOAUMOTO IS CAMOCTOSTEIIHHOM padOTHI;

— TIOJIy4YyeHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTUA HAYKH M TEXHUKH H O
MIPOTHO3€ WX Pa3BUTHS HA OJFMKAUIIINAE TOJIBI;




— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACNIATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOJAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IUYHBIX
bopMyITUpOBKax);

— TOJy4YeHHE TOYHOIO MOHMMaHUS BCeX HEOOXOIUMBIX TEPMUHOB U MOHSATHUH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTPALMEN CIIAIOB U
UCIIOJIb30BAaHMEM pa3/laTOYHOTO MaTepuaja TIpU MPOBEACHUU KOPOTKUX TUCKyccHil 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK 10 JUCIUTIIHHE.

CrpyKTypa npelocTaBiIeHUs JEKIHOHHOTO MaTepraa:

Pazmen 1. MamumHHOe OO0yueHHE KaK COBPEMEHHAs METOAOJOTHS HMHTEIIEKTYallbHOTO
aHajan3a U 00pabOTKU JaHHBIX.

Tema 1.1. Ompenenenue M 3aAa4dl MALIMHHOTO OOy4eHHUs. THIBI CHCTEM MAaIIMHHOTO
00y4eHus1, BUIbI O0yUCHUS.

Tema 1.2. JlaHHbIC B MAITUHHOM OOYYCHHUU.

Paznen 2. PerpeccuoHHbie MOAEIH.

Tema 2.1. PerpeccuonHble Moaenu. buHapHbI 1 MHOTOMEPHBIH ClTydau.

Tema 2.2. O0yueHne perpeCCHOHHBIX MOJIEJICH HAa OCHOBE METOJIa TPAJAMECHTHOTO CITyCKa
U €T0 Pa3IUYHBIX MOAU(PUKAIUH.

Tema 2.3. Metoasl peryisipusanuu. Peryispu3npoBaHHbIe perpeCCUOHHBIE MOJIEIIH.

Paznen 3. Mogenu kiaccudukanuu.

Tema 3.1. 3amaua kimaccuukanmMu Kak 3a7ada OOydeHHUs ¢ y4duTeleM. buHapHbId u
MHOTOKJIACCOBBIN clTydau. MeTo/Ibl OLIEHKH KauecTBa MOJIENIeH KIIaCCU(PUKALIUU.

Tewma 3.2. Mammabl OoOpHBIX BEKTOPOB (Support Vector Machine - SVM).

Tema 3.3. JlepeBbsi NPUHSTHSI PELLICHUN.

Tewma 3.4. Aucam6GiieBoe 00ydeHHE U CIydalHbIE Jieca.

Paznen 4. MeToibl KacTepu3aluu.

Tema 4.1. 3amaua kjacTepu3alMyd Kak 3amada oOydeHus Oe3 yuutens. MeTomabl
KJIACTEPU3ALINH.

Tema 4.2. OueHka KauecTBa KJIaCTEpU3AIUH.

Tema 4.3. BbiOop uncna KiacTepos.

Paznen 5. HeiipoceTeBbie Mo TIIyOOKOTO OOYYCHHUS.

Tema 5.1. HelipocereBble Monenu, TIiIyOOKoe OOyueHHE OCHOBHBIC IOHATHS H
KOHLICTILINH.

Tema 5.2. IlonHoCBs3HBIE HEMpOHHBIE ceTH. CpaBHEHHE C MOJEIBIO JIOTMCTHUYECKOM
perpeccuu.

Tema 5.3. OOydyeHue HEHpPOHHBIX CeTeil — METOJ TPaJUCHTHOrO CITycka/ 0OpaTHOTO
pacnpocTpaHeHusi. Moaudukauu MeTofa IrpaJueHTHOTO CIyCKa — COBPEMEHHBIE aJITrOPUTMBI
00y4eHUsT HEHPOHHBIX CeTeil. MeTO bl peryspu3alui.

Tema 5.4. CBepTOUHBIE HEHPOHHBIE CETU: 2-MEPHBIE U 1-MEpHBIE.

Tema 5.5. Pexyppentnsie Heviponnsie cetn (PHC): mpocras PHC, LSTM PHC, GRU

PHC.

11.2. Meronuyeckue ykazaHusi il OOYYaIOMIMXCS MO TNPOXOXKACHUIO IMPAKTUYECKHX
3aHATHN

[IpakTHyeckoe 3aHATHE SIBISETCS OAHOM M3 OCHOBHBIX (POpM OpraHu3aluu y4eOHOTO
npoliecca, 3aKIYaroliascs B BbITOJHEHUH 00y4aroLUIMMUCS 11Ol PYKOBOJCTBOM IIPENoiaBaTels
KOMILJIEKCAa YYEOHBIX 3aJaHUi C LEJIbI0 YCBOGHHUS HAYyYHO-TEOPETUYECKHX OCHOB Y4YeOHOM
JUCLUIUIMHBL, TPUOOPETEeHNs] yMEHUN 1 HaBBIKOB, OIbITa TBOPUECKOU JESTEIbHOCTH.

Lenbt0 MPaKTUYECKOTO 3aHATUS JUIsl 00yUaloIIerocs sBIsSETCS NPUBUTHE O0YUYaIOIIMMCS
YMEHUH 1 HaBBIKOB IPAKTUYECKOH 1E€ATEIbHOCTH 110 U3Y4aeMON JUCLUIUINHE.

[Tnanupyemblie pe3yabTaThl P OCBOSHUH 00yUYaIOMIMMCS PAKTUUECKUX 3aHATHI:

— 3aKperuvieHue, yriyOleHue, pacIIMpeHue M JAeTalu3alus 3HAHUM TpH pelIeHUN
KOHKPETHBIX 3a/1a4;



— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIILHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBIAJCHHE HOBBIMH METOJAMH U METOJUKAMU H3Y4YCHHs] KOHKPETHOH yueOHOMH
JUCLHTIINHBI;

— BBIpAaOOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TOJYYEHHBIX 3HAHUU JIJIs
BBITIOJTHEHMS 3aJJaHUI;

— ofecrnieueHne parMOHAILHOTO COYETAaHUs KOJUIEKTUBHON M WHIMBUAYATbHON (opM
00y4eHwusI.

TpeboBanust K MPOBEACHUIO MPAKTUYECKUX 3aHATUH

CrtpykTypa npeacTaBieHUs MaTepualia i MPaKTHYeCKUX 3aHATHI

1. Python mis 3amay WHTEUIEKTYallbHOTO aHaln3a M OOpaOOTKH JaHHBIX HAa OCHOBE
METOAOJIOTUN MamuHHOro o0ydeHus. Cpenma paspabotku Anaconda. OcHOBHBIE
makeTbl  pa3paboOTKu  cucTeM  MamMHHOrO  oOyueHus. [lomHbli  mpoekT
WHTEIJICKTyalIbHOTO aHalM3a W O00pabOTKM [aHHBIX Ha OCHOBE METOJOJIOTHUH
MaIIuHHOTO 00yYEeHUSI.

Perpeccruonnsie Moaenu, 00ydeHre U perysspu3armsl.

Knaccudukanust nanHpIX, 00yueHne, OIIeHKa KaueCcTBa KIIacCU(PpUKAIIIH.
Krnacrepusanus naHHBIX, OIIEHKA Ka4yeCcTBa KJIACTEPHU3AINH, BHIOOP YMCIIa KIACTEPOB.
[TakeTsl pa3zpaboTku HeWpoceTreBbix Mozeneir Keras um Tesorflow. HeiipocereBas
KJaccuuKanus TaOJIMYHBIX JaHHBIX U n300pakenuii. [Ipornosuposanue. ['ubpuaabe
HEUPOCETEBBIE MOJICIIH.
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11.3. MeTtonuueckne yKazaHus sl OOYyYaroNIMXCsl TIO BBIMOJHEHUIO JIA0OPATOPHBIX
pabot

B xoxe BemonmHeHus 1abopaTOpHBIX pabOT OO0yYalOmUNUCS JODKEH YIIIyOUTh |
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METONUKOM M TEXHUKOU
JKCHEPUMEHTa B COOTBETCTBUU C KBAIM(UKAMOHHOW XapaKTEPUCTUKOW OO0yYarolerocs.
Brimonaenne m1abopaTOpHBIX pabOT COCTOMT U3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHO-
AHAJIUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITHH.

BrimonHenue 51a00paTopHBIX pabOT OO0y4aromMMCs SIBJISETCS HEOTHEMJIEMOH 4YacThiO
U3yYEHUs] JUCLMIUIMHBI, OINpeNeNseMOi ydeOHbIM IIJJaHOM, U OTHOCUTCS K CpEICTBaM,
00eCTeynBaOIIUM PEIICHUE CIeTYIOINX OCHOBHBIX 3a/1a4 00yYaroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B PAMKAX JJAHHOW AUCUUIUINHBL;

— 3aKpeIUIeHHe, pa3BUTHE U JAETAIN3aluUs TEOPETHUUECKUX 3HAaHUH, MOJYyYEHHBIX Ha
JCKIHSIX;

— ToJIyueHHe HOBOW MH(OPMAIUH 110 U3Y4aeMON JUCLHUIUINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboTel ¢ Ja00OpaTOpPHBIM
000pyI0BaHUEM U TPUOOPaAMHU.

3ayanue ¥ TpeboBaHUs K IPOBEJICHUIO T1a00paTOPHBIX padoT

3ajaHrie Ha BBIMOJHEHHE JaOOpPaTOPHBIX padOT BKIOYAET (OPMYJIUPOBKY 3amadu
WHTEJUICKTYyaJIbHOTO aHajn3a U 00paOOTKM JAaHHBIX, yKa3aHHE MPEIMETHOW 00JacTh JaHHBIX,
JUISE  KOTOpOM  CTYyJGHT  pa3padarbiBaeT  MPOTPaMMHO-UH(OPMAIMOHHYIO  CUCTEMY
WHTEJUICKTYaJIbHOTO aHaln3a W OOpa0OTKM JaHHBIX Ha OCHOBE METOJOJIOTHH MAIIHHHOTO
oOyuenus. B co3maBaemoii mporpaMMHO-MH(POPMALMOHHOM CHCTEME CTYACHT pa3padaThIBacT
COOTBETCTBYIOIYIO M3y4aeMOMY pa3felly MOJENbh MAaIlIMHHOTO OOydYeHHs W €€ MPOrPaMMHYIO
peanm3anuio JUisi peuieHus MocTaBleHHOW 3amgadu. CTYACHT MPOBOIUT aHAIM3 U OIEHKY
Ka4yecTBa pa3pabOTaHHOTO PEIICHHS C TIOMOIIHIO0 COOTBETCTBYIONINX METPHK H METOIOB.

Crpykrypa 1 dhopMma oTdera 0 1adboparopHoii pabore




OTueT 0 BBIIOJTHEHUH JIA0OPATOPHOU PAOOTHI JOJKEH OBITH IPEACTABICH B JIEKTPOHHOM
BuZe B (pailsie, MOATOTOBIEHHOM B TEKCTOBOM pEIAKTOpPE, B COOTBETCTBUU C IPaBHIAMH
http://guap.ru/guap/standart/titl_main.shtml.

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

TpeboBanusa kK 0hOPMIIEHHIO OTYETA O JIA00paTOpHOU padbore
Conep:xkanue oTyera

TUTyJIbHBIN JUCT.

NuauBuayanbHOE 3ajaHKE 110 BAPUAHTY.

Kpatkue TeopeTnyeckue cBEICHUS.

[Iporpamma Ha Python, peanusyromiast pazpaboTaHHy0 MOJIEIh MATUHHOTO 00YUYEHUS, U

pe3yNIbTaThl BHIIOTHEHUS HHINBUYyaIbHOTO 33/IaHUSI ¢ KOMMEHTAPHUSIMHU.

5. Omenka W aHajau3 KadecTBa paszpaboranHou moaenu MO c rpadukamu, NTaHHBIMH U
JIPYTHEMH WJUTFOCTPAIUSIMU, H BBIBOIAMHU.

6. IluceMeHHBIH OTBET Ha KOHTPOJBHBIA BOMPOC IO BapuaHTy (HOMEpP KOHTPOJBHOTO
BOIIPOCA COBIA/IaE€T C HOMEPOM BapUaHTA).

7. B amekTpoHHOM BHJIE TOJDKEH OBITh mpuiiockeH ¢ain Jupyter Notebook ¢ mporpammoit u

pe3yJabTaTaMu ee paboThl, U OTJENIBHO (hailil ¢ TekcToM mporpammsl Ha Pyhon.
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11.4. MeTtonuueckre yKazaHUs IJIs1 OOYydYalOIMMXCA TIO TPOXOXKICHHUIO KypCOBOTO
POEKTHUPOBAHUS/BBIMOIHEHUS KypCOBOU pabOThI

KypcoBoii mpoekT/ paboTa mpoBOAUTCS C 1ETbI0 (POPMUPOBAHKS Y 00YUAIONTUXCS OIBITA
KOMILJIEKCHOTO PELICHUsI KOHKPETHBIX 33724 IPO(PeCcCHOHATBHOM 1S TeNbHOCTH.

KypcoBoii mpoekT/ paboTa 1mo3BoJisieT 00y4JaromeMycs:

— CHCTEMAaTU3HpOBaThb U 3aKPENUTh TMOIYYEHHbIE TEOPETHUYECKHE 3HAHUS U
MPAKTUYECKHE YMEHUS MO0 MNPOPECCHOHAIBHBIM YUYeOHBIM AUCHHUILIMHAM W MOIYJsSIM B
COOTBETCTBUU C TPEOOBAHUSIMHU K YPOBHIO MIOJTOTOBKH, YCTAaHOBJIEHHBIMH NPOTrpaMMOi yueOHOH
JUCLHUIUIMHBL,  MPOrpaMMOl  MOATOTOBKM  CIELUANINCTAa  COOTBETCTBYIOLIETO  YPOBHS,
KBaTH(UKAIIH;

— TPUMEHUTH MOJIyYCHHbIE 3HAHUS, YMEHHS M NPAKTUUYECKUH OMNBIT MpPU PEIICHUU
KOMILJIEKCHBIX 3371a4, B COOTBETCTBUU C OCHOBHBIMU BHJIAMH IPOPECCUOHATBHON eSITeIbHOCTH
10 HAMPABJICHHUIO/ CIICIIUATLHOCTH/ TIPOTPAMME;

—  yIIIyOUTh TEOpEeTUYECKHe 3HAaHUSI B COOTBETCTBHUHU C 3aJJaHHOW TEMOI;

— cdopMupoBaTh yYMEHHUS MPUMEHITh TEOPETHYECKHE 3HAHMUS TMPU PEIICHUU
HECTaH/IaPTHBIX 3a/1a4;

— TPHOOPECTH OIBIT aHAJUTUYECKOM, pPAacYETHOM, KOHCTPYKTOPCKOW paboThl H
c(hopMHPOBATH COOTBETCTBYIOIINE YMEHHUS;

— chopMupoBaTh yYMEHHs pabOTHl CO CIEIHATbHON JIMUTEpaTypod, CIPaBOYHOMH,
HOPMAaTUBHO U MPaBOBOM JOKYMEHTAIMe U HHBIMU HH()OPMALIMOHHBIMU UCTOYHUKAMU;

— chopmupoBath yMeHUS (OPMYJIUPOBATh JIOTUYECKH OOOCHOBAaHHBIE BBIBO/IBI,
IPEUIOKEHUS U PEKOMEH/IAINH 10 Pe3yJIbTaTaM BBIIIOTHEHUS PaOOTHI;

—  pa3BUTh Npo(hecCHOHANBHYIO MMCbMEHHYIO H YCTHYIO pedb 00y4aromerocs;

— pa3BUTh CHCTEMHOE MBIIUICHHE, TBOPUYECKYI0 HHHMIMATHBY, CaMOCTOSTEIBHOCTS,
OpPraHU30BaHHOCTh M OTBETCTBEHHOCTH 33 IPUHUMAEMBbIE PEIICHMUS;

— cdopMupoBaTh HaBBIKM IUIAHOMEPHOM peryispHOi paboThl Haja peleHUEM
NIOCTAaBJICHHBIX 3a/1a4.

CTDVKTVDa MOSICHUTEILHOM 3alIMCKH KYPCOBOT'O HDOGKTa/ Da6OTI>I

Tabmuua 20 — [IpumepHast CTpyKTypa MOSICHUTEIBHOM 3aMUCKU K KypPCOBOMY IPOEKTY



Paznen

Conepxxanue

1. Onucanue npeaMeTHON
o0acTu

[TocranoBka 3amxa4n, KOTOpas Oy/AET penaThCsi HA OCHOBE
MHTEJUIEKTYyabHOTO aHajIu3a U 00pabOTKM JaHHBIX,
METOJI0JIOTHH MAIIMHHOTO 00yUeHHS

2. Beibop u onucaHue JaHHBIX
JUISL aHAJIA3a

dopmupoBaHue U ommcaHue  oOyuaromen, mpu
HEOOXOAMMOCTH BaJUAAIIMOHHOW M TECTOBOM BBIOOPOK
naHHbIX. [Ipu HEoOXomuMocTH mpenoOpadoTKa, OYHUCTKA
WM JOTIOJHEHUE JAHHBIX, MOATOTOBKA JJIA pPelIacMoi
3aaud aHaJIn3a.

3. Moxenb MalIuHHOIO
00ydeHUsl JJIs BEIIOJTTHEHUS
WHTEJUICKTYaIbHOTO aHAJIn3a 1
00pabOTKH JaHHBIX

Beibop B COOTBETCTBMM C BapuUaHTOM  MOJENHU
MAaIlMHHOTO OOyYeHHs W ee TpPEICTaBICHHE Ha
¢dbopManbHOM U ONMHUCATEIILHOM YPOBHSIX.

4. OnpeneneHre napameTpoB u
TUIEPIIapaMeTPOB MOAEIU
MalTHHHOTO 00YYEHUSI.

Bb160p B COOTBETCTBHM C BapUAHTOM U TUIIOM MOJEIU
3HAQUEHUN NapaMeTpPOB M THUIEPIAPAMETPOB MOJIENH.
DKCrepuMEHTAIbHOE WM aHAIUTHYECKOe 000CHOBAHHUE.

5. Be16op MeTpHK U METOI0B
OIICHKH pa3pabOTaHHOW MOJIEIH
MAIIMHHOTO O0yYCHHS

Bb160op B COOTBETCTBUU C BapuUaHTOM, THUIIOM MOJEIH U
MOCTABJICHHOW TPHUKIATHOW 3amadell BHIOOP METPUK U
METOJIOB OILIGHKH pa3pa0OTaHHOW MOJENU MAITMHHOTO
0o0y4YeHHs TUIA U pealIu3YIOlIeii ee MPOrpaMMbl.

6. [Tporecc oOyueHust

BbIBOo COOTBETCTBYIOHIMX TpauKOB WM JAWArpamMM
METPHUK Ka4eCTBa MOJEIN MAIIMHHOTO 00y4EeHHUsL.

7. Pesynprar

BbIBOJ 3HAUYECHUIT METPUK KadecTBa MOJIEIM MAIIMHHOTO
oOydeHuss ansg oOydaromiedl, mnpu HeoOXOIUMOCTH

BaJIMJAIIMOHHON M TECTOBOW BBHIOOPOK B BUIE T'papuKOB,
auarpamM, — TaONHIl  SKCIEPUMEHTAIBHBIX  JaHHBIX.
[TpoBenenue u Mpe/ICTaBICHHE pe3yJIbTaToOB
CpPaBHHUTCIIBHOT'O aHaJin3a JJIA PAa3HbIX 3HA4YCHUU
nmapaMeTpoB W runepnapamerpoB  monenu  MO.
IIpoBencHue 51 IIPEICTaBIICHUE pe3yabTaToB
CpPaBHUTEIBHOTO aHanu3a paspadboranHoil moaenu MO c
N3BCCTHBIMU PCHICHUAMUA MO JJIA IOCTaBJICHHOU 3agadyu
aHann3a. BEIBOOEL.

TpeboBanust k 0HOPMIICHUIO TOSICHUTEIBHOW 3aMUCKH KYPCOBOTO MPOEKTa/ paboThl

[TosicHuTenpHast 3amMcKa K KYpCOBOMY TPOEKTY O(OpMIIsieTcss B COOTBETCTBHH C
tpeboBanusimu 'OCT 7.32-2001 u 'OCT 2.105-95.

[TosicHuTenpHas 3ammMcKka K KypCOBOMY TMPOEKTY JOJDKHA OBITh TpEACTaBICHA B
DIIGKTPOHHOM BHJE B (hailie, MOATOTOBICHHOM B TEKCTOBOM pPENaKTOPE, B COOTBETCTBHH C
npaBuiamu http://guap.ru/guap/standart/titl main.shtml.

http://Ims.guap.ru/course/view.php?id=4306
Mertoandeckue yKa3zaHus IO BBITIOJTHEHUIO KypCOBOM paboThI:

[3nexTpoHHBIH pecypc Kadenpel Ne43B nokanbHOU ceTu Kadeapsl], myTh
\\dcbm\Metonnueckoe obecneuenne kadeapor 43\ HMnadopmarmka\ dax Ne3\2 cemectp\
Metoaunuka 1o KypcoBoii padore.pdf.

11.5. Meronuyeckue yka3aHus IJisi 00y4aromUXcs MO MPOXOXKACHUIO CaMOCTOSTETbHON
paboTsl

B Xoze BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YYaIOUINIICS BBITOIHAET paboOTy IO
3aJJaHUI0 M TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelis, HoO 0e3 ero HenocpeiCcTBEHHOIO
y4YacTHA.



st oOydvaroruxcst Mo 3a04HOM (opme 0OydeHHs, caMOCTOsITeNbHAs paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIBbHYIO paboTy.

B mporiecce BBITTOTHEHUST CaMOCTOSITEIBLHOM pabOTHI, y O0ydaromerocss (popMUpyeTCs
nenecooOpasHoe MIaHUpOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
Y HABBIKM B YCBOCHHHM M CHCTEMATH3allU NPUOOPETAaeMbIX 3HAHHI, 0OECTICUYMBACT BBICOKHIA
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOYYEHHS, MOMOTaeT TOJYyYUTh HABBIKA TIOBBIIICHUS
po()eCCHOHAIBHOTO YPOBHSI.

MeToaudyeckumMi ~ MaTepualaMH,  HAMPaBISIIONIMMH  CaAMOCTOSITENIbHYIO — paboTy
00yJarONTUXCASBIISIOTCS:

—  y4e0HO-METOIUYECKUI MaTepHal 1Mo TUCIUILIHHE;

— METOJUYECKUE YKA3aHHUS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
1o 3a049HOU (popme oOydeHHS).

11.6. Meronuyeckue yka3aHus I OOYYAIOUIMXCS 10 TPOXOXKACHUIO TEKYIIEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymui KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauecTBAa 3HAHUMI
00y4aroIuxcs, OCYIECTBISEMOIO B TEYEHUE CEMECTpa C IIEJIbI0 OLIEHUBAHMUSA XO/Ja OCBOCHHUS
JUCLUIUINHBI.

Cucrema OLEHOK IPU IPOBEICHUM TEKYLIETO KOHTPOJISA YCIIEBAEMOCTH OCYLIECTBIIACTCS
B COOTBETCTBMM C TpeOoBaHusMu Ilonoxxkennit «O TekylieM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUYHOU arrectanuu cryfeHToB ['YAII, oOyuarommxcs Mo mporpamMMmaM BBICHIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHTOBOW CHCTEME OIICHKH KayecTBa Y4yeOHOW paboThI
ctyaeHToB B 'Y AID».

11.7. MeTonuueckue ykazaHUs sl 00YYaIOIMIUXCS MO MPOXOKACHUIO MPOMEKYTOUHON
aTTECTaIUU.

[IpomexyTouHas  artectanus  OOydYalOIIMXCS  MpeAycMaTpUBaeT  OIICHUBaHHE
MPOMEKYTOUYHBIX U OKOHYATEIHHBIX PE3yJIbTAaTOB O0y4YeHHS Mo auciuiuimHe. OHa BKIIIOYAET B
ceost:

— D9SK3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX O0OydYaroIuMcs B IpoLEecce
W3YYCHHS BCEH NUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSTEIBHOU pabOThI, CTIOCOOHOCTH
OPUMEHSTh MX JUIsl PEHIeHMs] MPaKTUYECKUX 3a7ad. DK3aMeH, KaK IpPaBUJIO, MPOBOJIUTCS B
NEepUOJ SK3aMEHALIMOHHOM CECCHMM W 3aBEpIUAETCs AaTTECTAlMOHHON OLEHKON «OTIMYHOY,
«XOPOILIOY», «YIOBIETBOPUTEIHHOY», «HEYTOBIETBOPUTEIHHOY.

Cucrema OLEHOK IpU IPOBENECHUU INPOMEKYTOYHOW aTTECTALMU OCYIIECTBIISIETCS B
COOTBETCTBUU ¢ TpeboBanusamu [lomoxkeHnit «O TeKylmieM KOHTPOJIE YCIIEBAEMOCTH U
OPOMEXYTOuHOW aTTtectanuu cTyAeHTtoB ['YAII, oOydwarommxcss Mo mporpaMmam BBICIIETO
obpazoBanus» u «O MOIYJIbHO-PEUTHHTOBOM CHCTEME OIICHKH KadecTBa ydeOHOH palOoThI
ctynentoB B 'Y Aly.



Jluct BHeceHUs U3MEHEHUH B pabouylo IpOrpaMMy TUCHUTLIMHbI
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