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[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu 0CBOCHUSI TUCHUIUIUHBI «OCHOBBI MAIIMHHOTO O0YUEHUS» SBIISAIOTCS:

- (hopmupoBaHue y CTYZACHTOB MOHUMAHUS COBPEMEHHOI METOA0JIOTMH MATUHHOTO
o0yJeHus;

- (hopmupoBaHHE y CTYACHTOB yMEHHUS IPUMEHITh COBPEMEHHbIE
HEYETKOJIOTHYECKHE U HEHPOCETEBbIE METO/IBI;

- (hpopmupoBaHMEe y CTYACHTOB HAaBBIKOB OCO3HAHHOTO BbIOOPA U 3 (HEKTUBHOTO
MIPUMEHEHUS COBPEMEHHBIX ITPOrPaMMHBIX CPEJICTB.

Jis nocTrKeHs OCTaBJICHHBIX 1eNei B Kypce « OCHOBBI MAIIMHHOTO O0YYEHUS»
peliaroTes 3a/1a4n:

- U3y4YEHHE METOJI0JIOTUYECKUX OCHOB MAIIMHHOTO 00Y4EHUS;

- U3y4YEeHHE aITOPUTMUYECKUX OCHOB MAaITMHHOTO 00Y4YeHHUS;

- OCBOCHHE COBPEMEHHOT0 MPOrPaMMHOI0 00eCIIeYeHHUsI, PEaTU3YIOLIEr0 METOIbI
MalIMHHOTO 00yUYEHUSI.

2 MecTo qucHuIIMHBI (MOYJIsl) B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpaMMbl

Juctunnuaa OCHOBBI TEOPUHM MAIMHHOTO 00YU€HHUsI BXOJUT B 4aCTh Y4eOHOTO
wiaHa popMHupyeMyro ydacTHUKaMU 00pa30BaTelIbHBIX OTHOIICHUH 00pa30oBaTeNnbHOM
MPOrPAMMBI.

JIist u3ydeHwusl TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIAICHHS),
c(hOpMHUPOBAHHEIC B PE3YJIBTATE U3YUCHUS JUCIHUILINH/ TPAKTHK:

HNHTennexTyallbHble CUCTEMBI

bubnuoreku s3bika nporpammupoBanus Python

[TporpamMmmMHoOe obecrieueHue 71 MPECTaBICHUS PE3YyIbTATOB HAYYHBIX
HUCCIeJ0BaHUU

CucTeMHBIH aHaMU3 B CTPYKTYPUPOBAaHUU TpOodecCHOHATbHON HH(pOpMaIIUn

CoBpemeHHbIe MPoOIeMbl U(DPOBU3AIUY MPEATPUATHN U OpraHUu3alnul

3nanus (yMEHHUsI, BIAJICHUS ), TOJIYYCHHBIC TTPU M3YUCHUU JAHHOUW TUCIIUTIITUHBI
OyIyT HEOOXOIUMBI I U3yUEHUS TUCIUTITAH/TIPAKTHK:

Meroasl Hay4HOI O ITOMCKA

BrimonHeHe 1 3amuTa BBITYCKHONM KBATU(DUKAITMOHHON paboOThI

HHubopMalinoHHO-yIIPaBIISIONINE CUCTEMBI IPEINPHUATHIA U OpraHU3aIHi

Metoapl ONTUMHU3AIMH B UX ITU(POBasi peain3aius

3 Komnerenuun odyuarouierocsi, popmupyembie B pe3yJibTaTe 0CBOEHUS

AUCUMIUTUHBI (MOYJIs1) M IIAHUPYEMbIe Pe3yJIbTaThl 00y4eHus

B pesynbrare ocBoeHUs AUCHUITUHBI (MOyJsi) «OCHOBBI TEOPUH MAIIMHHOTO
o0y4yeHHs» 00ydarouiics JoKeH 00J1a/1aTh CIeyIOIUMH KOMITETeHIIUAMU:

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHIKCHUA KOMIICTCHIITNNU

[1K-4 OGnanaer cnocoOHOCTBIO K pa3pabOTKe KOMIIOHEHTOB CUCTEMBI yIIpaBieHUs 0a3zamMu
TaHHBIX, OTJIAJKE pa3padaTbIBAeMOI CHCTEMBI YIIPaBJICHUs 0a3aMU JaHHBIX,
JIOKYMEHTUPOBAHHUIO pa3pab0OTaHHON CHUCTEMBI yIIpaBieHUs 60a3aMu JaHHBIX B LIEJIOM U €€
KOMITOHCHTOB U COIMPOBOXICHHIO COS}IaHHOﬁ CHUCTCMbI YIIPABJICHUSA 0azamu JaHHBIX

[1K-4.1 Omnpenensier He0OXOIUMOCTh Pa3pabOTKNU KOMIIOHEHTOB CHUCTEMBI
yropaBieHus 6a3aMu JaHHBIX

[1K-4.2 OrieHMBaeT KauecTBO pa3pabOTKH KOMIIOHEHTOB CHCTEMBI yIIpaBJICHUS
0asaMu TaHHBIX




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 2  3a4€THBIX €IMHMI] 72 aKaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHas padora — 34,1 akaj. 4acos:

— aynutopHas — 34 akajl. 4acos;

— BHeayauTopHas — 0,1 akan. 4acos;

— camocTosTenpHas pabora — 37,9 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

@dopma arTecTaluy - 3a4eT

AynutopHast ] o
KOHTakTHas paboTa E = dopma TeKyIero
o =
5 B aKaJ. yacax 5] Bn KOHTPOJIS
Paznen/ Tema 3 (B axan ) == A . P Kox
g & © | camocrosTenpHOM | ycmeBaeMOCTH U
JTUCLUTUTAHBI 3 e o . | xommerenuu
O g g paboThI MIPOMEKYTOUHOH
Tlek mab. | mpaxr. 'S aTTeCTaluu
3aH. 3aH. | O &
1. BeeneHue B MalinHHOE
o0OyyeHune
CamocrosTenpHoe
HU3y4YCHHE becenma —
1.1 OcHoBHBIE OHMOTHMOTEKU yHeHy A I1K-4.1, TIK-
4 8 yueOHOM U 00CyX/ICHHE.
u uHeTpyMeHTsl  Python . M 4.2
Hay4YHOMU VYerHslif onpoc.
JUTEPATYpPbI
CamocTosaTenbHoe
U3y4YeHHE
eOHOH 1
3 i N becena —
Hay4IHOH
HTeDaTYDEL o0cyxaeHue.
1.2 Tunsl 3a1a4 MallTMHHOTO PatTypbl. Ananuz I1K-4.1, TIK-
4 2 TToaroroBska k
oOyueHus MPOrPaMMHOTO 4.2
1a00paTOpHOMY
KoJa.
3aHATHIO. <
VYerHbii onpoc.
Brinmonnenue
nabopaTopHOM
paboTHL.
HWroro no pazaeny 8 10
2. Pemenue 3aau perpeccuu 1
KJaccupUKauu
CaMmocrosTensHoe
U3y4YCHHE
eOHOIi 1
v N becena —
HaY4IHOH
HTeDaTYDEL o0cyxaeHue.
2.1 Pemenne 3anauu PaTypbl. Ananus TK-4.1, TIK-
4 6 TToaroroBska k
perpeccun MIPOTPaMMHOI0 4.2
1ab0paTOpHOMY xoma
3 3aHSTHIO. o
YcTHBI ompoc.
Brimonnenue
nabopaTopHOI
paboThL.
CamocrosTensHoe becena —
2.2 Pemienue 3agauu 6 8 H3y4eHHE o0cyxxaeHue. I1K-4.1, IIK-
K1accupuKanum y4eOHOil u Amnamms 4.2
Hay4YHOU MPOrPaMMHOTO




JUTEPATYPBHI.
TToaroroBka k

1a00paTOpHOMY xona
3aHSTHIO. VN
VYcTHbIi onpoc.
Brinmonnenue
nabopaTopHO’
paboThI.
Hroro no pazzneny 10 14
3. ApeBoBUAHBIE MOAETH U
aHcamOJu Mofenen
CamocrosTenpHOe
n3yvdeHne
yueOHOM U Becena
Hay4YHOU
3.1 JIpeBoBHIHbBIC MOJEIIH: nnTe};Typm obcyxnenne.
) M ' ) AnHanms IK-4.1, IK-
JIepeBbsI pEIIeHNH, 6 4 IloaroroBka k
N IIPOTPAMMHOT'O 4.2
CITyJalHbIH Jiec 1ab0paTOPHOMY xona
3aHATHIO. S
YceTHbI onpoc
Brimonnenue
nabopaTopHOM
paboThI
CamocrosTensHoe
H3y4eHUe Becema —
N eOHOH 1 oOcyxaeHue.
3.2 Ancam6iiu Mojienei. vt . YK
HayqIHOU Ananus TIK-4.1, TIK-
Barrunr, OycTuHr, 6 4
. JUTEPATYPBHI. MPOTPaMMHOTO 4.2
rpajieHTHBINH OyCTHHT
IloaroroBka k KoJa.
nabopaTopHOMY YcTHbIi onpoc
3aHATHIO
Hroro no pazaeny 12 8
4. AHanu3 TEeKCTOBBIX JaHHBIX
CamocTosiTenbHOe
U3yueHHE
y4eOHOi u Becena
HAay4YHOU
4.1 CoBpeMeHHBIE JII/ITG};;TprI obcyxacHue.

) ) Amnanus T1K-4.1, TIK-
MIpOrpaMMHBIE CPE/ICTBa 4 59 IoaroroBka k HDOEDAMMHOLO 42
rITy0OKOTO 00yJIeHHS 1ab0paTOpPHOMY p iona '

3aHSTHIO. L
VYcerHbI onpoc
Brinmonnenue
nabopaTopHOi
paboTsI
HWroro no pazaeny 4 5,9
Hroro 3a cemectp 34 37,9 3a4éT
Uroro no aucuuruinee 34 37,9 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. TpaguumonHsie 00pa3oBaTeIbHBIC TEXHOIOTUH, OPUEHTUPOBAHHBIE HA
OpTaHU3aIMI0 00PA30BATEIBHOTO MPOIECCa U MPEAIOIATAIOUIYI0 IPSIMYIO TPAHCISIIHIO
3HAHUHU OT MpenoJaBaTelis K CTYICHTY.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanronHas JIeKIus — MocaeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpeno1aBaTelis).

JlaboparopHas paboTa — opranu3amnus yaeOHoi paboTsl C peaTbHBIMU
MaTepHabHBIMU M HH(POPMALIMOHHBIMHA 00BEKTaMH, SKCIIEpUMEHTalIbHast padoTa ¢
aHAJIOTOBBIMU MOJEIISIMU PEATIbHBIX O0OBEKTOB.

2. TexHonoruu npoOJIEMHOT0 00ydeHUs — OpraHu3aIys 00pa30BaTEIBHOTO MpoIecca,
KOTOpas MpearnoaraeT NoCTaHOBKY MPOOJIIEMHBIX BOIIPOCOB, CO3JJaHUE y4EOHBIX
MPOOJIEMHBIX CUTYAIUi JJIsl CTUMYJIHPOBAHUS aKTUBHOM TTO3HABATEILHON JIEATEIIEHOCTH
CTYJIEHTOB.

3. aTepakTUBHBIEC TEXHOJIOTUU — OpraHu3alus 00pa3oBaTeNbLHOrO MpoIiecca,
KOTOpasi IperonaraeT akTHBHOE U HEJIMHEWHOE B3aMMOJIEHCTBUE BCEX YUACTHUKOB,
JOCTHKEHHE Ha ATON OCHOBE JINYHOCTHO 3HAYUMOTO /71l HUX 00pa30oBaTeIbHOTO pe3yibTara.

@DopMbl yUeOHBIX 3aHATHI C UCMOJIB30BaHUEM CIEIUATN3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlekuus «oOpaTHOM CBA3M» — NEKIUSI—TIPOBOKALIMS (M3I0KEHIE MaTepHala ¢ 3apaHee
3aIIaHUPOBAHHBIMU OIIMOKaMu), TEeKIUsA-0ecea, TeKIUI-TUCKYCCUs, JTeKIUs-
KOH(EpeHIIHS.

4. UudopmanmoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTHH —
opranmzaius 00pa3oBaTeIbHOr0 MPOoIecca, OCHOBAHHAS HA IPUMEHEHUU MPOTPAMMHBIX CPEJl
U TEXHUUYECKUX CPEACTB PaOOTHI CO 3HAHUSAMH B PA3JIMUYHBIX MPEAMETHBIX 0071aCTAX.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIuXCcst

[IpencraBieHo B mpuioxeHuu 1.

7 OueHo4YHbIe CpeAcTBA IJISl IPOBeAeHHUS IPOMEKYTOYHON aTTeCTalluu
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMUYEeCKOEe M HH(POPMALIMOHHOE 00ecTieYeHHue TUCIHUIINHBI

a) OcHoBHas JUTEpaTypa:

1. Boponuna, B. B. Teopus u npakTuka MalmimHHOTO o0y4yeHus : yueOHoe mocolue /
B. B. Boponuna. — YabsiHoBCK : Yl TV, 2017. — 290 c. — ISBN 978-5-9795-1712-4. —
Texcr : anexTpoHHbI // JIaHb : 31eKTpoHHO-OnbIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/165053 (nara obpamienus: 04.07.2022). — Pexxum goctymna: 1jis
aBTOPH3. MOJIb30BATEIICH.

0) /lomoJiHUTe IbHASA JIUTEpaTypa:

1. lanmymkun, A.W. HelipoHHbIE CETH: OCHOBBI TEOPHH [ DIIEKTPOHHBIN pecypc]. /
AMN. I'anymkua  M.: 'opsiuasd nunnsa — Tenexom, 2012. — 496 c. — Pexxum nocrymna:
http://ibooks.ru/reading.php?productid=333386 . 3arnaBue ¢ sxpana ISBN 978-5-9912-0082-
0

2. Huxonenxko C. I'my6okoe obyuenue. / C. Hukonenko, A. Kagypum, E.
Apxanrensckas. [106.: [Tutep, 2018. — 480 c.

3. Acpatsa P.O. UHTEpHET U pacnpeneneHHble MHOTOAreHTHBIE CUCTEMBI / P.O.



Acparsn, B.H. Jle6enes, P.1. Imutpues. M.: IEHAH/I, 2007. — 72 ¢

4. JleontneBa H.H. ABToMaTnueckoe IIOHMMAaHUE TEKCTOB: CUCTEMBI, MOJICIIH,
pecypcest / H.H. JleonTseBa. M.: U3narenbckuit meHTp «Akamemus»; 2006. — 304 c.

5. demunosa, JI.A., ITpunstue pelieHuil B yCIOBUSIX HEONPEAECIEHHOCTH
[DnexTponnslii pecypce]. / JLA. emunosa, B.B. Kupakosckuii, A.H. ITbuibkua.  M.:
[opsiuas munus — Tenexkom, 2012. — 290 c. — Pexxum nocrymna: http://ibooks.ru/reading.php?
productid=333975 . 3arnasue ¢ 3xpana ISBN 978-5-9912-0112-7;

6. baimmaxkos, A.W. HTemeKTyanbHbie HHGOOPMAIMOHHBIE TEXHOJIOTUU: YUeO.
nocobue [Teker] / A.W. bammakos M.A bammakos. — M.: 31 Bo MI'TY um. H.O. baymana,
2005. —304c.

7. Komapriona, JI.I'. HeiipokommnbroTepsl: Yueb. mocobue ais By30B.[ Teker] /

JLT. KomapnoBa, A.B. Makcumos. — M.: U3x1 Bo MI'TY um. H.O. baymana, 2002. —320c.

8. Xaiikun, C. HeiipoHHbIe ceTH: MOJHBIN Kypc, 2 € u3., uctp.: [lep. ¢ anr.

[Texer] / C. Xaiikua.  M.: OO0 «1.[. Bunbsimcy, 2006. — 1104c.

9. Tonkaues, C.d. HeiipoHHOE TPOrpaMMHUpPOBAHHUE JUAIOTOBBIX CUCTEM.

[Tekcr] / C.®. Tonkaues. CI16.: KOPOHA — Bek, 2006. — 192 c.

B) MeToanuyeckue ykasaHus:
1. XKunpuos B.B. IIpakTukyM 1o HEHpOCETEBBIM TEXHOJIOTHAM. [ DIEKTPOHHBIN
pecypc]. Pexxum nocryna: http://bek.sibadi.org/fulltext/epd6.pdf

r) lIporpammHuoe obecnneuenue u UHTepHeT-pecypcebl:

IIporpamMHoe odecnevenue

HaunmenoBanue .
10 Ne noroopa CpoKk JeiicTBUS JIUIICH3UH
JetBrains IDEA
Community cB00OHO pacnpocTpansemoe [10 6eccpodHo
Edition
JetBrains
PyCharm
. B HO pacapocTpansemoe 1 YH
Community cB00O0HO pactpocTtpansemoe [10 O6eccpouHo
Edition
Anaconda Python |cBoboaHo pacnpoctpansiemoe [10 0eccpovHO
IMpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbIE CHCTEMbI
Ha3zBanue kypca Cchlika
HanmonansHas uHGOpMaImOHHO-aHATUTHYECKAST URL:
cucrtema — Poccuiickuii nuiekc HayuHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHIT) asp

DjekTpoHHas 0a3a mepruoIuUecKuX u3manuii East View
Information Services, OO0 «MMIBUC»

https://dlib.eastview.com/

9 MaTtepuajibHO-TeXHHYECKOe o0ecreyeHne TUCUUIINHDBI (MOLYJIs1)

MaTepHaHBHO-TCXHquCKOG obecneyeHne JUCIHHUIIIIMHBI BKIIIOYACT:



1. JIexknmonHas aynutopus MyiabTUMEINIHBIE CPEICTBA XPAHEHUS, IEPEAAUN U
NpeJCTaBIeHNUs HHPOPMALIUU

2. Komnetorepnsiii kiacc. [lepcoHanbHble KOMIBIOTEPHI C BUPTYaIbHOW MalIMHON
11 ycTaHoBKH cepBepHoro 110, Beixoqom B IHTEpHET U € 1OCTYIIOM B 3JIEKTPOHHYIO
MH(POPMAIIMOHHO-00Pa30BATEIbHYIO CPEly YHUBEPCUTETA.

3. AyauTopuu Ajsl caMOCTOSITENIbHOM pabOThl: KOMIIBIOTEPHBIE KIIACChl; YUTAJIbHBIE
3asbl Oubsmoreku. Bee kimacesl YUT u ACY ¢ nepcoHambHBIMU KOMITBIOTEPAMH, BEIXOJIOM B
WHTEepHeT U ¢ JOCTYNOM B 3JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTEIbHYIO CPENY
YHHUBEPCUTETA.

4. Aynutopuii Juis TpyNIOBBIX U UHAUBUAYAJIBHBIX KOHCYIbTAIUM, TEKYILETO
KOHTPOJISL U TPOMEXYTOUHOM arrectanuu. Aya. 282 u kiaccel YUT u ACY.

5. ITomemeHus 7St CAMOCTOSITENILHOM pabOThI 00YJAIOIINXCS, OCHAIIEHHBIX
KOMITBIOTEPHOU TEXHUKON C BO3MOYKHOCTBIO ITOAKIIOYEHUS K ceTH «IHTEepHET» N Hann4uem
JOCTYIA B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEeIbHYIO Cpeay opranusanun. Kiaccer
YUT u ACY.

6. Ilomermenust 1 XpaHeHHUS U TPOPUIAKTHIECKOTO O0CITY>KUBAaHUS YI€OHOTO
obopynoBanus. LleHTp MHPOPMALMOHHBIX TEXHOIOTUN — ayn. 372.

Ipuao:xenue 1. YueoHo-MeToANYECKOE 00eciedeHUE CAMOCTOSITEIbHOM PadoThI
00y4YarIIHUXCs

Jlabopamopnas paboma Nel

0030p OCHOBHBIX HEOOXOAUMBIX OHOIHOTEK st3bika Python. bubmuorexka NUMPY st
ONTUMHU3UPOBAHHBIX BBIYMCICHHUI HAaJl MAaCCHBAaMU JTaHHBIX. BBeZieHne B MacCUBBI OMOIMOTEKH
NumPy. BeinonHenue BerurcieHuil Hal maccuBamu Oubmuotexku NUMPY, yHUBepcaabHbIE
Gynkimuu Onepaiuu Hall TaHHBIMU B OnOmoreke Pandas. O6paboTka OTCYTCTBYIONIMX JAHHBIX.
ArperupoBaHue U rpynmupoBka. Busyanusaius ¢ moMoiisbio 6ubiuorexku Matplotlib. JIuneiinsie
rpaduKu, TMarpaMMbl paccesHus, THCTOTPAMMBI, TpEXMEpHbIe rpaduku. 3HAKOMCTBO C
OubIMoTeKON MaHHOTO 00y4ueHus SCikit-Learn. I'uneprapamerpsl U MpoBepKa KayecTa
MOJIEH

Jlabopamopnas paboma Ne2.

3ananue 1. [Toctpoenue u 0T60p npu3HakoB M3Biedenue npusHakos (Feature Extraction).
[IpeobOpazoBanus npusHakos (Feature transformations): koaupoBaHue HEYUCIOBBIX JaHHBIX,
HOPMHPOBKa M KaTMOPOBKa, 3a0THEHUE MPoIycKoB. Beioop mpusHakos (Feature selection):
CTaTUCTHUYECKHUE MOIXOIbI, BU3YyAIN3alus, OTOOP C UCIOIb30BaHUEM MOJEIEH.

3ananue 2. Pemenue 3agaun perpeccun Pa3doop npumepa nocTpoeHus MOIEIH JIMHEHHON
perpeccuu i 3aa4u NpejacKa3aHus BenocuneqHoro tpapuka OTéop U KoAUpOBaHUE
NPU3HAKOB. Bu3yanbHOE cpaBHEHHE O0IIETo M MpeIcKa3aHHOr0 MoJIeNbio Tpaduka. [IpoBepka
Ka4yecTBa.

3ananue 3. Pemenue 3agaun kinaccudukanuu. Pazoop npruMepa nocTpoeHust MOAeIn
JIOTUCTUYECKOM perpeccuu JUlsl 3a1auu IpeAcKa3aHus OTTOKa KIMEHTOB MOOUIIBHOTO OIlepaTopa.
Ot60p n KogUpOBaHME MpU3HAKOB. [IpoBepKka KauecTBa MOJENH C TOMOIIBIO TTEPEKPECTHOM
IPOBEPKH.

Jlabopamopuas paboma Ne3

3ananue 1. J{peBoBUAHBIE MOJIENHN: JIEPEBBS pellIeHui, cirydaitHbli iec Pa3dop npumepa
MIOCTPOCHHS MOJISNIN JIEPEBA PEICHHUI IS 331a49H MpecKa3aHus uexoaa GyrooapHOro MarTya.
AHanu3 JiepeBbeB, MOTyYEHHBIX IPU UCTIOJIb30BAaHUH Pa3IMYHbIX MeTpHK. [locTpoeHue Moenu
CIIy4aifHOTO Jieca Ha TIpuMepe 3a1a4ll KpeAUTHOTO cKopuHTa. KommpoBaHue Mpru3HAKOB U
3aI0JIHEHHE MPOMYIIEHHBIX TaHHbIX.

3ananue 2. AncamOnu mojenet barrunr, 6yctuHr, rpagueHTHbIN OycTuHr Pazbop npumMepa
MOCTPOCHHS MOJICNIN TPATMEHTHOTO OYyCTHHTA JUIS 3a/1a4l PACIIO3HABAHUS PYKOIIUCHBIX LU(DD U3
o6ubmuoreku MNIST.

Jlabopamopnas paboma Ne 4

AHain3 TEKCTOBBIX JaHHBIX Pa300p npumepa nocTpoeHust MOAEIHN aHaIN3a TEKCTOBBIX TaHHBIX
JUIS 33]1a4¥ ONPEeIeNICHHsI TOHATbHOCTH KHHOOT3BIBOB.



[Ipumepsl TECTOBBIX 3a4aHUNA

Tect Ne 1

3aganue 1: YUto Takoe nuHelHas perpeccusi?

BapuanTt 1 310 pyHKIIMOHANBHAS 3aBUCUIMOCTbD, KOTOPasi IO3BOJISIET IPOTHO3UPOBATH U3MEHEHUS
HEIPEPBIBHBIX YUCIOBBIX TAPaMETPOB;

BapuanT 2 Mo/ienb 3aBUCIMOCTH HETPEPHIBHOM MEPEMEHHOHN Y OT OOBSICHSIOMHNX e€ (PaKTopoB, B
KOTOPOH (DYHKITHS 3aBUCUMOCTH SIBJISICTCS JIMHCHHOM

Bapuant 3 Moaens 3aBUCMMOCTH JUCKPETHOM MEPEMEHHON Y OT 00BACHSIOMUX ee (GaKkTOpOB, B
KOTOPOH (DYHKIIHS 3aBUCHMOCTH SIBJISICTCS INHEHHON

3ananue 2: OCHOBHAs XapaKTEPUCTUKA 3aa4ll OMHAPHON KITaCCU(pUKAIN:

Bapuanr 1 knaccuduxaiys ocymecTBiasieTcs 1o 0 JHOMY MPU3HAKY

BapuanT 2 3aBucrMas nepeMeHHas MOKET IPUHUMATh TOJIBKO J1Ba 3HAUEHUS

Bapuanr 3 knaccuduxaiys ocymecTBisieTcs o IByM Mpru3HaKam

3ananue 3: Knaccuukanus OTHOCUTCS K CTPATETUH:

Bapuant 1 o0yuenus 6e3 yuurens

BapuanT 2 o0yueHus ¢ yuurenem

Bapuant 3 06a oTBeTa HEBEpHBI

3ananue 4: SIBneHue nepeoOy4eHUs XapaKTepUu3yeTcs ...

BapuanT 1 upe3amepHO TOUHBIM COOTBETCTBHEM MOJIENIM KOHKPETHOMY Hab0py 00ydaronix
MIPUMEPOB, IPU KOTOPOM MOJIENb TEPSIET CIIOCOOHOCTH K 0000IIIEHUI0

BapuaHT 2 BO3HUKHOBEHHUEM, B CIIy4ae CIMLIKOM JI0JIFOT0 00Y4EeHHUsl, HEA0CTAaTOYHOTO YKClia
00y4arouuX MPUMEPOB WIIH CIHUILIKOM CIOKHOU CTPYKTYPBI MOJIECTU

BapuaHT 3 BO3HUKHOBEHHEM, B CITydae CIHMIIKOM JIOJTOTO OOYUEHHUS, CIUIIKOM CIIOKHOM
CTPYKTYpbI MOJIEIN

3amanue 5 3amava kiaccuuKanuu CBOJUTCA K ...

BapuaHT 1 HaX0XAEHUIO YaCTBIX 3aBUCUMOCTEHN MeX ]y 00BEKTaMU WIIH COOBITUSIMH;

BapuanT 2 onpezaeneHuto kiacca 00beKTa M0 €ro XapaKTepUCTHKAM;

BapuanT 3 onpeneneHuro Mo U3BECTHBIM XapaKTepUCTUKAMU 00bEKTa 3HaU€HUE HEKOTOPOT'o €ro
napamerpa;

BapuaHT 4 noucky He3aBUCUMBIX IPYII U UX XapaKTEPUCTUK B BCEM MHOKECTBE aHAIU3UPYEMBIX
JTAHHBIX.

3ananue6: MHOKECTBO IPUMEPOB, UCIIOIB3YEMOE U1 KOHCTPYHMPOBAHUS MOJIENH, HA3bIBAETCH. ..
BapuanTt 1 o0yuaromum MHOXKECTBOM

BapuaHT 2 TECTOBBIM MHOKECTBOM

BapuanT 3 BanualinoOHHBIM MHOKECTBOM

ITepeueHb BOIPOCOB K 3a4ETy

1. OcHOBHBIE TOHATHS MAIIMHHOTO 00yueHusi. OCHOBHBIE MOCTAHOBKH 3a/1a4. [Ipumepnt
MPUKJIATHBIX 33]1a4.

2. JIuHeiHbpIe METOABI KJIacCU(PUKAIIUU U PETPECCUH: (PYHKIIMOHAIBI KA4eCTBa, METOIBI
HACTPOIKH, 0COOEHHOCTH MPUMEHEHHUS.

3. MeTpuku KauecTBa alTOPUTMOB PETPECCUH U KITACCH(PHUKAIUH.

4. JInnerinas perpeccus. [Ipoctas MHOroMepHas perpeccusi. Perpeccust ¢ moJMHOMHAIbHBIMU
npusHakaMu. Metossl perynspusaruu: Ridge, Lasso, ElasticNet.

5. Jloructrueckas perpeccus.

6. [lepeBbs pemienuii. MeTopl mocTpoeHus iepeBbeB. VX perynspuzanus.

7. Kommosumuu anroputMmoB. Pa3iokeHne ommoOKy Ha CMEIIeHUE U pa3opoc.

8. CyJaifHblii Jiec, ero 0COOEHHOCTH.

9. I'paauveHTHBIN OyCTUHT, €r0 0COOEHHOCTH MPHU UCIOIH30BAaHUU JIEPEBLEB B KauecTBE 0a30BbIX
AITOPUTMOB.

10. AHanu3 TEKCTOB.

Ipuio:xkenne 2. OueHoYHbIE CPeACTBA JJIA MPOBeIeHHUS IPOMEKYTOYHOI aTTeCTAlNH



a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA 1JIsl IPOBeICHUS
NMPOMEKYTOYHOH aTTeCTALMHU:

K Nupukarop
on
JIOCTUKECHUS OneHouHble CpeICTBA
WHIUKAaTOpa
KOMIIETEHIIUH

[1K-4: Obnanaer cniocoOHOCTBIO K pa3paboTKe KOMIIOHEHTOB CUCTEMBI YIIpaBieHUs 6a3amu
JTAHHBIX, OTJIAJKE pa3pabaTbiBaeMON CUCTEMBI YIIpaBlieHUs 0a3aMH JaHHBIX, JOKYMEHTHPOBAHUIO
pa3paboTaHHON CHUCTEMBI YIIpaBlieHUs1 Oa3aMU JIaHHBIX B IIEJIOM U €€ KOMIIOHEHTOB U
COIIPOBOKICHUIO CO3/IaHHON CHCTEMBI YIIPaBIeHUS Oa3aMy JaHHbBIX

[1K-4.1 Ornipenenser Ilepeuenv meopemuueckux 60npocos
HE00X0IUMOCTh

pa3pa6OTKI/I 1. OcHOBHBIE TTOHATHS MAIlTUHHOT'O 06yquI/m. OCHOBHBIE

IIOCTAaHOBKH 3aJa4. HpI/IMCpr MNPUKIAIHBIX 3a/1a4.
KOMIIOHCHTOB CHCTCMbI

yTpaBieHus 6asamu 2. JIuneiiHble METOBI KJIacCU(DMKALMU U PETPECCUU:

AaHHBIX (YHKIIHOHAIIBI KAYeCTBa, METOILI HACTPOMKH,
0COOEHHOCTH IIPUMEHEHUS.
[1K-4.2 OlLieHUBaeT KaueCTBO p
paspaboTku 3. MeTpuk# KayecTBa aJiITOPUTMOB PETPECCUU U

KOMITOHEHTOB CHCTEMBI | kjjaccudyrKalim.

yrpaBiieHus: 0a3aMu
TAHHBIX 4. JIuneiinas perpeccus. [Ipoctas MHOroMepHas

perpeccus. Perpeccus ¢ moamHOMUAAIbHBIMU
npusHakamu. Merossl perynspusanuu: Ridge, Lasso,
ElasticNet.

5. Jloructuueckas perpeccusi.

6. [lepeBbs pemenuii. MeToael moctpoeHus aepesbes. Mx
peryspusanus.

7. Komnozuruu anroputmoB. Paznoxkenne ommoky Ha
CMelleHHe U pa3dpoc.

8. Ciy4aifHbIii JIeC, €r0 0COOEHHOCTH.

9. I'panueHTHBIN OYCTUHT, €T0 OCOOCHHOCTH MPH
HCTIOIB30BaHUH JIEPEBHEB B KAYECTBE 0A30BBIX
aITOPUTMOB.

10. AHanu3 TEKCTOB.
IIpakmuueckue 3a0anus
Jlabopamopuas paboma Nel

O0630p OCHOBHBIX HEOOXOAMMBIX OMOIMOTEK S3bIKA
Python. bu6nrorexka NUMPY it onTHMU3UPOBAHHBIX

BBIUMCIICHU N Hag MaCCUBAMH JAaHHBIX. BBGI[GHI/IG B




Kon
HHAUKATOpPa

Nupukarop
JOCTH)KEHUS
KOMIICTCHIINU

O1ieHOYHBIE CPENCTBA

MaccuBbl 6ubmmorexku NUMPY. Beimonnenue
BBIYHCIICHUH HaJl MaccuBamu OnOimoTexku NUmPy,
yHUBepcabHble GpyHKIMU Onepanny Ha/| TaHHBIMH B
oubmmoreke Pandas. O6paboTKa OTCYTCTBYIOIIUX
JIAHHBIX. ATpEerupoBaHue U TPyNIUpoBKa. Busyanuzanus
¢ nmomoripio oudarnorexu Matplotlib. JInneitasie
rpaduKu, TUarpaMMbl pPaccesTHusl, THCTOTPAMMBI,
TpeXMepHbIe TpaduKu. 3HAKOMCTBO ¢ OMOIMOTEKOM
MamHHOro 00yueHust SCikit-Learn. ['unepnapamerpsl u
MpOBEpKa KayecTBa MOJICIN

Jlabopamopnuas paboma Ne2.

3amanue 1. [Toctpoenue u oT60p mpusHaKoB M3BieueHue
npusHakoB (Feature Extraction). IIpeoOpa3oBanust
npusHakoB (Feature transformations): kogupoBanue
HEYHCIIOBBIX JJAHHBIX, HOPMHUPOBKA M KAIHOPOBKa,
3aroJIHeHHEe poIryckoB. Beibop npusnakos (Feature
selection): craTucTUUeckue MOAXO0/IbI, BU3YyaTH3aLHS,
0TOOp C HCIOJIL30BAHUEM MOJICIICH.

3ananue 2. Pemenue 3anaun perpeccun Pazdoop npumepa
ITOCTPOEHHUSI MOJIEIH JINHEWHON PErPECCUu ISl 3aa4u
npesicKa3aHus BesocunenHoro rpagpuka Otoéop u
KOAMPOBaHUE NMPHU3HAKOB. Bu3yanbHOe cpaBHEHME
00I1Iero U MpeicKa3aHHOro MoAembio Tpaduka. [IpoBepka
KayecTna.

3ananue 3. Pemenue 3agauun kinaccudpukanuu. Pazoop
IIpUMepa MOCTPOEHUS MOJIEH JIOTUCTUYECKON PErPECCUH
JUIS 331a4M MIPEICKa3aHusl OTTOKA KIIMEHTOB MOOMIILHOTO
orneparopa. OT0op u koupoBaHue npusHakos. [IpoBepka
KayecTBa MOJIENIN C TIOMOIIIbIO MEPEKPECTHON POBEPKHU.

Jlabopamopnas paboma Ne3

3ananue 1. J[peBoBUIHbIE MOAEIN: AEPEBbS PELLICHUH,
ciryuaitHbiit iec Pa30op npumepa nocTpoeHus: Moaenu
JiepeBa peLIeHN Ul 3aja4y [IPeCKa3aHus UCX01a
¢yTOoNbHOTO MaTua. AHANU3 JIEPEBHEB, MOJTYUEHHBIX
IIPY UCIOJIB30BAaHUM PA3INYHbIX MeTpUK. [locTpoenune
MOJIEJIH CIIy4alHOro Jieca Ha IpUMepe 3a1aun
KpeauTHoro ckopunra. KoguposaHnue npu3HakoB U
3aI10JIHEHUE MTPONYIICHHBIX JaHHBIX.




Kon
HHAUKATOpPa

Nupukarop
JOCTH)KEHUS
KOMIICTCHIINU

O1ieHOYHBIE CPENCTBA

3ananue 2. Aucambau mopenel barrunr, OycTuHT,
rpaaueHTHBIN OycTuHT Pazbop npumepa mocTpoeHus
MOJIENIM TPAIMEHTHOTO OyCTHHTA JUIS 3a/1a41
pacrno3HaBaHUs PyKOMHUCHBIX ITU(p U3 ONOIHOTEKN
MNIST.

Jlabopamopnas paboma No 4

AHanu3 TeKCTOBBIX JaHHBIX Pa3zbop mpumepa
IMOCTPOEHHUS MOJICNIM AHAJIN3A TEKCTOBBIX JAHHBIX IS
3a7a4M ONPENEIICHUS TOHAJTbHOCTH KHHOOT3bIBOB

3aoanus na pewenue 3a0a4 uz npogheccuoHaIbHOU
obnacmu, KOMNieKCHvle 3a0aHUs

B pamkax maHHOTO 3a/1aHUSI HEOOXOMMO PEIIUTH 3a/1a9y
OMHapHON KiIaccHu(pUKAMKU TSI TPEICKA3aHUS YPOBHS
3apabOTHOM IIATHI 10 TEKCTY OOBSIBIEHUS O BAKAHCUU Ha
npumMepe Habopa TaHHBIX

1) Pa36eiiTe mosmyuuBIIytocst BRIOOPKY Ha 00y4aroIIyIo U
KOHTpPOJIbHYIO B cooTHOo1eHuu 70/30

2) Co3znaiiTe TEKCTOBOE OMMCAaHUE 00BEKTOB 00y4aroIen
1 KOHTPOJIbHOM BBIOOPOK, OOBbETMHUB 3HAYEHHS BCEX
MIPU3HAKOB KaXKJI0TO O0BEKTA BHIOOPKH Yepe3 CUMBOJIBI
npo6ena. [Tocie 3Toro nosyunTe NpU3HAKOBOE ONKMCAHUE
00BEKTOB, OCYIIECTBUB BEKTOPU3ALIUIO TOITYUHBLIMXCS
TekcToB npu nomomm CountVectorizer, o0y4us ero Ha
oOyyaroleit BBIOOpKe ¥ IPUMEHHUB Ha TECTOBOM.

3) OOyuuTe JOrMCTUYECKYIO PEIPECCUI0 U3 MO
sklearn c mapamerpamu 1o yMOJT4aHHIO Ha 00yYaroIIeH
BBIOOpKE:

4) Beruucnute 3Hauenns ROC-AUC, F-mepsl, a Taxoke
MOCTPOMTE MaTPUILy OLIMOOK Ha TECTOBOW BHIOOPKE.

5) Otcoprupyiite Beca mpu3HaKoB s Moaenu. Kakue
CJIOBA U3 BCTPEUAIOIIUXCS B BEIOOPKE UMEIOT
HauOoJblIee/HaUMEHbIIIee BIMSHNUE Ha 3HAaYCHUE
LeneBoi nepeMeHHoi? Ilponnrepnperupyiite
MOJyYEHHBIN pe3yybTarT.

6) Co3paiiTe TEKCTOBOE ONMCAHNE 0OBEKTOB 00Y4JaroIIeH
U KOHTPOJIBHOM BBIOOPOK, 0OBEAMHUB 3HAUEHUS BCEX
MPU3HAKOB KAXKJO0TO 00BEKTA BHIOOPKH Yepe3 CUMBOJIBI




Nupukarop

Kon
IIOCTHKEHUS OreHOYHBIC CPEJICTBA

WHJIUKaTopa
KOMIIETEHLINU

npo6ena. [Tociie 3Toro moay4nuTe NpU3HAKOBOE OITUCAHUEC
00BbeKTOB, BhrunciuB Bektop tf-idf s kaxaoro oobekra
nomoinu TfidfVectorizer, o6y4us ero Ha oOydaromiei
BBIOOPKE U IPUMEHHB Ha TECTOBOIA.

7) 3aHOBO 00y4YHTE MOJCIH

8) Beruncnure 3nauenuss ROC-AUC, F-mepsl, a Takxke
MOCTPONTE MaTPUILy OUTHOOK Ha KOHTPOJIBHOM BBIOOPKE.

9) CpaBHUTE 3HaYEHUS METPHUK M3 T1. 8§ CO 3HAUCHUIMH,
MOJTYYEHHBIMH B T1. 4, U CPABHUTE COOTBETCTBYIOIINE
MOJIEH 110 KaYeCTBY U3 pabOThI.

10. OTcoprupyiite Beca NpU3HAKOB JIJIsl MOJEIN
JIOTHCTUYECKO# perpeccun u3 SCikit-learn, mosiyuentoii B
1. 7. Kakue c10Ba U3 BCTpEUYarolUXcs B BHIOOPKE UMEIOT
HanOoJbIIIee/HAUMEHbIIIee BIMSHNAE Ha 3HAYCHUE
ueneBoi nepemenHoil? Ilpounrepnperupyiite
MIOJIy4YEHHBIN pe3yNbTarT.

0) [lopsinok npoBeeHust NPOMEKYTOUHOM aTTeCTALMH, TOKA3aTeJH U KPUTepUu
OLICHUBAHUS:

[TpomexyTouHas aTTecTanus 1o JucuuIuiiie «OCHOBBI TEOPUH MAITMHHOTO O0YyUEHUS»
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, TO3BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHHSI 00YyUYaIOIIUMUCS
3HaHWUM, U MPAKTUYECKUE 3aJaHMs], BHIBIISIONINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUN U
BJIaJICHU, IPOBOUTCS B popMe B hopMme 3aueTa.

3aueT no AMCUUIIMHE MPOBOIUTCS MO pe3yIbTaTaM OTUETHOCTH 32 BHITIOJHEHHbBIE
CaMOCTOsITeNIbHbIE pabOThI C OIIPOCOM B YCTHOH (popMe 1o 3Tanam BHIIOJIHEHUS B
Oecene-00CYKIEHNN Ha JICKIIMOHHBIX 3aHATHSX.

IMoxa3aTeu U KPUTEPUH OLIEHUBAHUS 3a4eTa:

— Ha OLIEHKY «3a4YTeH0» — 00yJaroIIHiics TEMOHCTPUPYET ITOPOTOBbI YPOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIINH;

— Ha OLIEHKY «He 3a4TeH0» — 00yJaronuiicst 1eMoHCTpupyeT 3HaHus He 6os1ee 20%
TEOPETUYECKOTr0 MaTepuaa, J0MyCKaeT CYyIeCTBEHHbIE OIIMOKH, HE MOXKET IMOKa3aTh
MHTEJJIEKTYaJIbHbIE HABBIKW PEIIEHUS MPOCTHIX 3a/1ad.




