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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
y4eOHOM IOy Ha 3aceaHuy Kapeapbl BBIYMCIUTENHHON TEXHUKH U IPOrPAMMHUPOBAHUS

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

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM roJly Ha 3aceJaHuu Kadeapsl BBUUCIUTENBEHON TEXHUKU U TPOTPAMMUPOBAHUS

[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 HaBBIKOB 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 MAaTMHHOTO O0Y4EHHUS;

- 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.Mutsikos, E. C. UckyccTBEeHHBIN HHTEIUICKT M MAIIUHHOE 00y4eHHUe : yueOHOe
nocobue 11t By30B / E. C. Mutsikos, A. I'. IlImenesa, A. U. Jlagsiaun. — 2-€ u31., cTep. —
Cankr-IlerepOypr : Jlans, 2026. — 252 ¢. — ISBN 978-5-507-51198-3. — TekcT :
9JIeKTPOHHBIH // JlaHb : anekTpoHHO-Onbnmoreunas cucrema. — URL:
https://e.lanbook.com/book/507451 (nara obpamienus: 08.03.2026). — Pexxum poctyna: s
aBTOPH3. NIOJIb30BATENIEH.

0) /lomoJiHUTe IbHASA JIUTEpaTypa:

1. lanmymkun, A.W. HelipoHHbIE CETH: OCHOBBI TEOPHH [ DIIEKTPOHHBIN pecypc]. /
AMW. Tanymkua  M.: Dopsiaast muauns — Tenexom, 2012, — 496 c. — Pexxum poctyna:
http://ibooks.ru/reading.php?productid=333386 . 3ariaBue ¢ 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 pacnpeneaeHHbIe 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., ITpunsiTue pelieHui B yCIOBUSIX HEONIPEAEIEHHOCTU
[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 ¢ s3xkpana 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. Komapriosa, JI.I'. HeiipokomnbioTepsl: Yue6. 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.

[Teker] / C. Xaiikua.  M.: 000 «1. 1. Buibsamey, 2006. — 1104c.

9. Tonkaues, C.d. HeiipoHHOE IpOrpaMMHUpPOBaHHUE JUATIOTOBBIX CUCTEM.

[Texcr] / C.®. Tonkaues. CII6.: 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) [IporpammHuoe obecnneuenue u UHTepHeT-pecypcebl:

IIporpamMHoe odecnevenue

HaunmenoBanue .
10 Ne noroBopa CpoKk JeiicTBUS JIUIICH3UH
JetBrains IDEA
Community cB00OHO pacnpocTpansemoe [10 6eccpodHo
Edition
JetBrains
PyCharm
Community cB0OOHO pacnpocTpansemoe [10 O6eccpouHo
Edition
Anaconda Python | cBo6oaguo pacnpoctpansemoe 10 OeccpovHO
IMpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbIE CHCTEMbI
Ha3zBanue kypca Cchlika
DnekTpoHHas 6aza nepuoandeckux m3ganuii OO0 https://eivis.ru/
«VIBHC» PS-TTBIVIS.
HanmonansHas uHGOpMaImOHHO-aHATUTHYECKAST URL:
cucrema — Poccuiickuii nuiekc HaydHoro nutupoBanust | https://elibrary.ru/project_risc.
(PUHIT) asp

9 MaTtepuajibHO-TEXHHYECKOe o0ecnevyeHne JUCHUUIIIMHBI (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 ycraHoBkH cepBepHoro 110, Beixogom B IHTEpHET U € 1OCTYNIOM B 3JIE€KTPOHHYIO
MH(POPMAIIMOHHO-00Pa30BATEIbHYIO CPEly YHUBEPCUTETA.

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

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

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

6. Ilomemenust 1 XpaHeHHUs U TPOPUIAKTHIECKOTO 00CITy)KUBaHUS Y4€OHOTO
obopynoBanus. LleHTp MHPOPMAITMOHHBIX TEXHOJIOTHIA — ayid. 372.

Ipunoxenue 1. YueOHO-MeTOoAMYECKOE 0O0ecIIeYeHHE CAMOCTOATEIbHON padoThl
00yyarIuXxcs
Jlabopamopnas paboma Nl
0030p OCHOBHBIX HEOOXOAMMBIX OMOIMOTEK si3bIKa Python. bubnuoreka NumPy mist
ONTUMM3UPOBAHHBIX BBIYMCIIEHUI HA/l MACCBAMU JIaHHBIX. BBeieHNE B MacCHUBBI OMOIMOTEKN
NumPy. Beimonaenue BeranciaeHnii Has MmaccuBamu 0ubnunorexkn NumPy, yHuBepcanbHbIe
dbyukun Onepanuu Haj naHHbIME B Oubimoteke Pandas. O6paboTka OTCYTCTBYIONIUX JaHHBIX.
ArperupoBaHue U TpynnupoBKa. Busyanmusanus ¢ momomipio 6ubianorexn Matplotlib. JInneitabie
rpaduku, TuarpaMMbl paccessHUs, THCTOTPaMMBbI, TPeXMEpPHbIE rpauKu. 3HAKOMCTBO C
o6ubmmoTexkoi MamuHHOTO 00OyueHus Scikit-Learn. ['unepmapamerpsl u npoBepka KauecTna
MOJIeNTU
Jlabopamopnas paboma No2.
3ananue 1. Iloctpoenue u ot00p npusHakoB M3Bneuenue npusHakos (FeatureExtraction).
[IpeoOpazoBanus npusHakoB (Featuretransformations): kogupoBaHue HEUUCTOBBIX JaHHBIX,
HOPMHPOBKaA U KaJIMOpOBKa, 3al0JIHEHUE NpoIyckoB. Beioop npusHakos (Featureselection):
CTaTUCTHYECKHUE MTOIXOIbI, BU3YAIN3aIIUsl, OTOOP C HCIIOIB30BAaHUEM MOJIEIIEH.
3ananue 2. Pemenue 3agauun perpeccun Paz6op npuMepa mocTpoeHust MOJIeIH JTMHEHHON
perpeccuu JUIsl 3a/1a4d peAcKa3aHus BeIocuIeHoro Tpadpuka OT0op u KoaupoBaHUe
NpU3HaKOB. BusyanbHoe cpaBHEeHHE 00IIEro U MpeicKka3aHHOro MoJenbio Tpaduka. [Ipoepka
Ka4yecTBa.
3ananue 3. Pemenue 3agaun kinaccudukanuu. Pazdop nmpuMepa nocTpoeHus MoJeNn
JIOTHCTUYECKOM Perpeccuu TSl 3a/1a4u TpeACKa3aHnsl OTTOKA KIIMEHTOB MOOHMIIBHOTO OIIepaTopa.
OT160p 1 KoaMpOBaHKE NMPU3HAKOB. [IpoBepka kayecTBa MOJIENN C MOMOIIBIO MTEPEKPECTHOI
MIPOBEPKH.
Jlabopamopnas paboma Ne3
3amanwue 1. J[peBoBHUIHBIE MOJIETU: JEPEBhS PEIICHHM, clTydaiHbIi ec Pazbop mpumepa
MOCTPOCHMS MOJIENIN IePEBA PELICHUN IS 33a4H MpecKa3aHus ucxoza GpyrooapHOro Marya.
AHam3 epeBbeB, MOyYSHHBIX MTPH UCTIONB30BaHUH Pa3IMYHBIX METPHUK. [locTpoeHne Moaenn
CJIy4aifHOT'O Jieca Ha IpuMepe 331a4 KpeAUTHOro ckopuHra. KonupoBaHue Npu3HaKoB U
3aITOJTHEHHUE TIPOITYIIEHHBIX TaHHBIX.
3ananue 2. Aucam6iu mozeneit barrunr, 6ycTuHr, rpaaueHTHbIN OycTHHT Pa3zbop nmpumepa
MIOCTPOCHHS MOJICJIN TPAIMEHTHOTO OyCTHHTA JIUTSl 3a/1a4X PACIIO3HABAHUS PYKOITMCHBIX U(P U3
oubmmoreku MNIST.
Jlabopamopnas paboma Ne 4
AHaln3 TeKCTOBBIX JaHHBIX Pa300p mpumepa mocTpoeHust MOAETH aHaIN3a TEKCTOBBIX TaHHBIX
JUTSL 3a/1a4¥ OTpeieIeHHs] TOHAIbHOCTH KMHOOT3BIBOB.



IIpuMepsl TECTOBBIX 3aJaHUI

Tect Ne 1

3ananue 1: Yro Takoe nuHeWHas perpeccus?
Bapuant 1 310 dyHKIIMOHATBHAS 3aBUCUMOCTD, KOTOPAasi MO3BOJISIET MPOTHO3UPOBATH
M3MEHEHHSI HEMPEPHIBHBIX YMCIOBBIX TAPAaMETPOB;
BapuanT 2 mojenb 3aBUCMMOCTH HEMPEPHIBHON MEPEMEHHON y OT OOBSICHSIIOIINX €€
(hakTopoB, B KOTOPOU (DYHKIUSI 3aBUCUMOCTH SIBJISICTCS JIMHEHHOM
BapuanT 3 mojenb 3aBUCMMOCTH IUCKPETHOM MEPEMEHHOH Y 0T 00BSACHSIONIUX €€
(hakTopoB, B KOTOPOU (DYHKITUSI 3aBUCUMOCTH SIBJISICTCS JIMHEHHOM

3ananue 2: OcHOBHAs XapaKTepUCTUKA 3a1aul OMHApHOH KiaccuUKalum:
BapuanT 1 xnaccupukaiys ocymecTBIsIeTcs 10 OJHOMY PU3HAKY
BapuanT 2 3aBucruMas nepeMeHHas MOKeT IPUHUMATh TOJIBKO J1Ba 3HAYCHUS
BapuanT 3 xinaccugukaiys oCymecTBIsIeTcs M0 IBYM MPU3HaAKaM

3amanwne 3: Kitaccudukamus OTHOCUTCS K CTPATETHH:
BapuanTt 1 o0y4yenus 6e3 yuauresns
Bapuant 2 o0yueHus ¢ yuurenaem
BapuanTt 3 06a oTBeTa HeBepHBI

3ananue 4: SIBneHue nepeoOydeHUus XapaKTepUu3yeTcs ...
BapuanT 1 upe3aMepHO TOUHBIM COOTBETCTBHUEM MOJIEIH KOHKPETHOMY Habopy
o0yJaromux MPUMEPOB, IIPU KOTOPOM MOJIEITh TEPSET CIIOCOOHOCTH K 0000IICHUIO
BapuaHT 2 BO3HUKHOBEHHEM, B CIy4ae CIUIIKOM JOJITOro o0yueHus, HeIOCTaTOYHOT O
grciaa 00yJaronux MPUMEPOB WIIH CIUIIKOM CIIOKHOM CTPYKTYPBI MOJICITH
BapuanTt 3 BO3HUKHOBEHHEM, B CIy4ae CIUIIKOM JOJITOro 00yueHusl, CIIUIIKOM CIIOKHOM
CTPYKTYPBI MOJICIH

3ananue 5 3amava kinaccuUKaKA CBOAUTCA K ...
BapuaHT 1 HaX0XICHUIO YaCTBIX 3aBHCUMOCTEH MEX/Ty 0ObEKTaMH WIH COOBITHUSMU;
BapuanT 2 omnpeneneHuto kinacca 00beKTa 10 ero XapakTepUCTHKAM;
BapwuanT 3 omnpeneneHuro mo H3BECTHBIM XapaKTepUCTHKaM 00BEKTa 3HAYCHNE
HEKOTOPOTO €ro napamerpa;
BapuaHT 4 IoMCKy HE3aBUCUMBIX IPYII U UX XapaKTEPUCTHK B BCEM MHOXKECTBE
aHAIIM3UPYEMbIX TAHHBIX.

3ananne6: MHOXECTBO MPUMEPOB, UCTIOIB3yEeMOE Il KOHCTPYHPOBAHUS MOJIENN, Ha3bIBACTCHL. ..
BapuanT 1 o0y4aromumm MHOXKECTBOM
BapuaHT 2 TeCTOBBIM MHO>KECTBOM
BapuanT 3 BanuIaiimoOHHBIM MHOXKECTBOM

IlepeueHp BONPOCOB K 3a4eTy

1. OcHoBHBIE OHATHS MAaIMHHOTO 00yueHusi. OCHOBHBIE MOCTAaHOBKH 3a1a4. [Ipumepnl
MIPUKJIAIHBIX 3a7ad.

2. JIuHeiHble METOABI KJIACCU(PHUKALIUU U pEerpeccui: GyHKIIMOHAIbI Ka4ecTBa, METO/IbI
HACTPOUKH, 0COOEHHOCTH MPUMEHEHHUS.

3. MeTpuku KauecTBa alfOPUTMOB PETPECCUM U KIIaCCU(PHUKAIIUU.

4. Jluneiinas perpeccus. [Ipoctas MmHOroMepHas perpeccusi. Perpeccust ¢
MMOJTMHOMHAJIBHBIMU TIpU3HaKamMu. MeTobl perynspusanuu: Ridge, Lasso, ElasticNet.
5. Jloructuueckas perpeccus.

6. [lepeBps pemenuii. MeTopl mocTpoeHus AepeBbeB. MX perynspuzanus.

7. Komnozunuu anroput™MoB. PasznokeHne ommoOku Ha cMelieHue 1 pa3opoc.

8. Cry4aifHbIii JIeC, €r0 0COOEHHOCTH.

9. I'pamueHTHBINA OYCTHUHT, €r0 OCOOEHHOCTH IPU MCIIOJIb30BAaHUH JICPEBLEB B KAUECTBE
0a30BbIX AJITOPUTMOB.

10. Ananu3 TE€KCTOB.

Ipunoxenne 2. OueHoYHbIE CPeACTBA 1JIS1 MPOBEAEHHUS MPOMEKYTOUYHON aTTeCTAIINH



a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA 1JIsl IPOBeICHUS
NMPOMEKYTOYHOM aTTeCTAIMHU:

Kon
WHAWKATOpa

Muaukatop AoCTKEHUS
KOMIIETCHIIUU

OreHOYHBIC cpe€acTaa

[1K-4: OGmnagaet cmocoOHOCTHIO K pa3pabOTKe KOMIIOHEHTOB CUCTEMBI yIIpaBlieHNs1 0a3aMu TaHHBIX,

oTnajKe pazpabaTeiBaeMOil CHCTEMBI yIIpaBIeH!s 0a3aMy JaHHBIX, TOKYMEHTHPOBAHUIO pa3paboTaHHON
CUCTEMBI YITpaBlieHUs 0a3aMU JIAaHHBIX B IIEJIOM U €€ KOMIIOHCHTOB U COIIPOBOXKICHUIO CO3/IaHHOM

CHUCTEMBI YIIPaBJICHUSA Oazamu JAaHHBIX

I1K-4.1

Ornpenenser
HEO0XO0IMMOCTh
[pa3pabOTKN KOMIIOHCHTOB
CHICTEMBI YIIPABICHHUS
0azaMu JaHHBIX

I1K-4.2

OrieHUBaeT Ka4eCTBO
pa3pabOTKN KOMITOHEHTOB
CHUCTEMBI YIIPABICHUS
0azaMM JaHHBIX

HepeueHb meopemu4ecKux 6onpocoes

1. OcHOBHBIE OHATHS MAITTHHOTO 00y4YeHnss. OCHOBHEIE
MOCTaHOBKY 3aa4. [I[puMepsl NpUKIaAHbIX 3a/1a4.

2. JluneiiHble METO/TBI KITAaCCH(DHKAIINH U PETPECCHH:
(YHKIIMOHANBI KaYeCTBA, METO/ABI HACTPOHKH, 0COOCHHOCTH
MIPUMEHEHUSI.

3. MeTpuKHU Ka4yecTBa AITOPUTMOB PErpeccuu U
KJIACCU(DUKAITIH.

4. Jluneiinas perpeccus. IIpoctas MHOroMepHas perpeccus.
Perpeccus ¢ noaMHOMHANBHBIMY OpU3HAKAMA. MeETOIbI
perynsipuzanun: Ridge, Lasso, ElasticNet.

5. Jlorucruyeckast perpeccusl.

6. epeBps pemieHuid. MeTo bl mOoCcTpoeHus aepeBbeB. Mx
peryisipu3anus.

7. Komnosunmu anroputMoB. Paznoxenne ommoOKu Ha
CMEIIIeHUE U Pa3dpoc.

8. CirydaiiHbIii Jiec, ero 0COOEHHOCTH.

9. I'papueHTHBIN OYCTHHT, €r0 0COOCHHOCTH TIPH
WCTIOJIb30BAaHNH JIEPEBHEB B KAUECTBE OA30BBIX aITOPUTMOB.

10. AHanu3 TEKCTOB.
Tpaxmuueckue 3adanus
Jlabopamopnas paboma Nel

0030p OCHOBHBIX HEOOXOMMBIX OHOIHMOTEK s3bIKa Python.
bubnmnorexa NumPy aist ONTUMU3NPOBAHHBIX BHIYHCICHHH
HaJl MacCUBaMH JaHHBIX. BBegeHue B MacCuBBI OMOIMOTEKH
NumPy. BrinosiHeHue BbIYUCIEHUH HAJl MacCUBaMU
oubimorexkn NumPy, ynuBepcansuble QyHKun Onepaunu
HaJ| JaHHBIMU B OnOsimoteke Pandas. OOpaboTka
OTCYTCTBYIOIIUX JAHHBIX. ATPErUpOBAHUE U TPYIIIMPOBKA.
Busyanuzarust ¢ momorpio oudmmorekn Matplotlib.
JIuneiinsle rpaduky, AUArpaMMbl PaCCESHUS, THCTOIPAMMBI,
TpeXMepHbIe rpapuKi. 3HAKOMCTBO ¢ OUOIHOTEKOM




Kon
WHAWKATOpa

Muaukarop gocTmkeHus
KOMIIETCHILIUU

OneHoYHBIE CpeCTBA

MarmuHHOTO 00y4enns Scikit-Learn. 'mnepmapamerps! u
MPOBEPKA KAa4eCTBA MOJICITH

Jlabopamopnas paboma Ne2.

3ananwue 1. [Toctpoenue u orOop npu3HakoB M3BnedeHue
npusHakoB (FeatureExtraction). [IpeoOpa3oBanus mpu3HaKOB
(Featuretransformations): KoZUpOBaHNE HEYHUCIOBBIX JAHHBIX,
HOPMHUPOBKA 1 KaTHOPOBKa, 3all0JHEHHNE MTPOITyCcKOB. Bb1Oop
npusHakoB (Featureselection): craTucTHYeCKHE MTOAXOIEI,
BU3yaJM3alusi, OTOOp C UCHONIb30BaHHEM MOZECTICH.

3anmanue 2. Pemenue 3amaun perpeccuu Pa3zdop mpumMepa
IIOCTPOEHUSI MOZEIIN JIMHEUHON PErpeCcCuu s 3a1a4u
MpeIcKka3anus BeJocurieTHoTo Tpaduka OTd0p u
KOAMPOBaHKE MPU3HAKOB. Bu3yanbHoe cpaBHEHHE OOIIETO U
IpeacKa3aHHOro MoJenbio Tpaduka. IIpoBepka kayecTsa.

3anmanue 3. Pemenue 3amaun kinaccudukamnuu. Pazoop
pUMepa MOCTPOCHHUS MOJIEITH JIOTHCTHYECKOM PErpecCHu [Uist
3a]auM MpeaCcKa3aHus OTTOKA KIIMEHTOB MOOHMIBHOTO
oneparopa. OT6op 1 KoarpoBaHue mpuzHakoB. [IpoBepka
Ka4ecTBa MOJICIIH C TIOMOIIBIO MEPEKPECTHOM MPOBEPKH.

Jlabopamopuas paboma Ne3

3amanwue 1. [[peBoBUAHBIC MOETHU: AEPEBhs PEIICHU,
ciry4aiiHblii tec Pa30op nmpuMepa mocTpoeHHs: MOJIeN JiepeBa
peleHui IS 3a1a9u peicka3zaHus ucxoqa GyTooapHOro
Mar4a. AHaIN3 JePEBbEB, MOTYYSHHBIX IPH UCTIOJIB30BAHUU
pa3nuuHbIX MeTpHK. [locTpoeHne MoienH ciry4aifHOro Jieca Ha
pUMepe 3a/1a4d KpeaIuTHOTro ckopunra. Konuposanue
MPU3HAKOB M 3aIIOJHEHUE TPOITYIIEHHBIX JaHHBIX.

3amanue 2. Aucam0iu Mojeneit barrunr, OycTuHr,
rpaagueHTHbIA OycTuHT Pazbop npumepa nmocTpoeHus MOAEIH
IPaJMEHTHOr0 OYCTHHTA JJIS 3a]1a41 PACTIO3HABAHUS
pykonucHbIX nudp nu3 oudmmorexkn MNIST.

Jlabopamopnas paboma No 4

AHanu3 TeKCTOBBIX TaHHBIX Pa3bop mpumepa mocTpoeHus
MOJIETIN aHAJIN3a TeKCTOBBIX JaHHBIX JUIS 33/Ja4H OTIPEIEICHNS
TOHAJIBHOCTH KHHOOT3BIBOB

3adanus na pewienue 3a0ay u3 npogeccuoHarbHoU obracmu,
KOMNIIEKCHbIE 3A0aAHUS

B pamkax naHHOTO 331aHUsT HEOOXOAMMO PEIINTh 3a7ady
OmHapHOH KIacCUMUKAIMY IS TIPECKa3aHus YPOBHS
3apabOTHOM TIJIATHI TIO TEKCTY OOBSBICHUS O BAKAaHCHH Ha




Kon Muaukarop gocTmkeHus

OneHoYHBIE CpeCTBA
WHINKATOPa KOMITETECHIINU

npuMepe Habopa JTaHHBIX

1) PazGeliTe momyduBIIyOCs BEIOOPKY Ha 00YYAIOIIYIO U
KOHTpPOJBbHYIO B cooTHOIeHu# 70/30

2) Co3zaaiiTe TEKCTOBOE ONMCaHNE 00BEKTOB 00yUaroIIeh 1
KOHTPOJIbHOM BBIOOPOK, 00BEIMHNB 3HAYCHUS BCEX MPU3HAKOB
Ka)X1oro 00beKTa BRIOOPKH Yepe3 cuMBOJIBI ipodena. [Tocie
3TOTO MOJTyYUTE MPU3HAKOBOE ONMHUCAHHE OOBEKTOB,
OCYIIECTBUB BEKTOPH3AIIUIO MTOJyYHBIIUXCS TEKCTOB MIPU
oMoty CountVectorizer, 00y4uB ero Ha o0y4Jarorei
BBIOOpKE ¥ IPUMEHHB Ha TECTOBOM.

3) OOyuuTe JIOTHCTUYECKYIO perpeccuto u3 moayJs sklearn ¢
MapaMeTpamH 1Mo YMOJTYaHUIO Ha 00yJarome BEIOOpKe:

4) Beruncnure 3nauennss ROC-AUC, F-mepsl, a Takoke
ITOCTPOWTE MATPHUILy OIMMHOOK HA TECTOBOW BHIOOPKE.

5) OTcopTupy¥iTe Beca mpu3HaKoB st Moaenu. Kakue cioBa
13 BCTPCUAIOIINUXCA B Bm60p1<e HUMCIOT
HanOoJbIIIee/HANMEHbIIICE BIMSHIE HA 3HAYCHUE 1IEICBOH
nepeMeHHO? [IponHTEepIpeTUPYIITE MOTYYEHHBIN PE3yNbTar.

6) CosznaiiTe TeKCTOBOE OMMUCaHne 00BEKTOB 00yJaroIIeH U
KOHTPOJIBHOM BEIOOPOK, 00heTMHUB 3HAUEHUS BCEX PU3HAKOB
KaxJ0ro 00beKTa BHIOOPKHU uepe3 CUMBOJIBI ipodena. [loce
ATOTO MOIYYUTE MPU3HAKOBOE ONHMCAHUE OOBEKTOB, BHIYHCIIHB
Bekrop tf-idf muis xaxxaoro oowvekta momomnu TfidfVectorizer,
00y4uB ero Ha 00ydaroleil BRIOOPKE U MPUMEHUB Ha
TECTOBOM.

7) 3aHOBO 00yUMTE MOJEIH

8) Boruncnure 3nauenuss ROC-AUC, F-mepsl, a Takke
[IOCTPOWTE MATPUILy OMMOOK HA KOHTPOJIHHON BBIOOPKE.

9) CpaBHUTE 3HAYCHHSI METPHUK U3 I1. § CO 3HAUCHUSIMU,
MOJTYYEHHBIMHU B I1. 4, U CPAaBHUTE COOTBETCTBYIOLINE MOJCIH
10 Ka4eCTBY U3 paboTHI.

10. OtcoptupyiiTe Beca NpU3HAKOB I MOJIENH
JIOTHCTUYECKOW perpeccuu u3 scikit-learn, momydeHHou B 11. 7.
Kakwue cnoBa u3 BcTpeyaromuxcsi B BHIOOpKE UMEIOT
HanOosbIIee/HaNMEHbIIIee BIMSIHIE Ha 3HAYCHUE 1IENIeBOH
nepeMeHHoU? [IponHTeppeTHpyiTe MOTyYEHHBIA PE3YbTaT.

0) Ilopsiiok mpoBeaeHUs MPOMEKYTOUYHOM aTTECTAIlUN, IOKA3ATE/IN U KPUTEPHH
OLlCHUBAHMUSL:

[TpomexyTouHas aTTecTanus 1o aucuuIuimae «OCHOBBI TEOPUH MATMHHOTO 00Y4EHUS
BKJIIOYACT TCOPCTUUCCKHUEC BOIIPOCHI, ITO3BOJIAIOINNEC OLICHUTL YPOBCHL YCBOCHUA OGy‘IElIOH.[I/IMI/ICSI




3HAHW, ¥ TPAKTUYECKUE 3aJaHHsI, BBISBIISIONINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHN 1
BIIaJICHUH, IPOBOUTCS B (hopme B hopme 3adeTa.

3aueT Mo AMCHUILTUHE MPOBOUTCS 10 PE3yIbTaTaM OTUYETHOCTHU 32 BHITIOJTHEHHBIC
CaMOCTOSTENIbHBIE pa0OTHI C OIIPOCOM B YCTHOH (popMe 110 3Taram BBITIOJTHEHUS B
Oecee-00CYKIEHNU Ha JEKIUOHHBIX 3aHATHSX.

IMoka3aTeu U KPUTEPUH OIlEHUBAHUSI 3a4eTAa:

— Ha OIEHKY «32aYTeHO0» — 00YJarOIIHIiCsS IEMOHCTPUPYET IMTOPOTOBEIN YPOBEHB
c(OPMHUPOBAHHOCTH KOMITCTCHIIHA;

— Ha OILICHKY «He 32aYTeHO0» — 00yJaroluiics 1eMOHCTpUpyeT 3Hanus e dosee 20%
TEOPETUYECKOTO MaTepraa, JOIMyCKaeT CYIECTBEHHbBIC OIMOKH, HE MOXKET I0Ka3aTh
WHTEIJICKTYaTbHbIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.



