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1 leap TUCHUTITHHBI.

B pesynprare oOCBOEHHS MaHHON IUCHUIUIMHBI y OOYYarolIerocs JMOJDKHBI OBITh

c(OpPMHUPOBAaHbI KOMIIETEHIIMA OCHOBHOHM MPO(eCCHOHAIBHON 00pa30BaTeIbHON IMPOrPaMMBbI
Maructparypsl (gainee - OITOII):

OIIK-2 Cnocoben cosepuiencmeosams U pearu308bléams HOGble MAMeMamuiecKue
Memoobl peuleHus NPUKIAOHbIX 3a0ay

CO,I[Cp}KaHI/IC KOMIIETEHIIUHA KaK IIaHUPYEMBIX PE3YJIBTATOB O6yLIGHI/IH IO JUCHHMIIIIMHE

cM. Tadymnel 1 u 2.

1.1 ®opmupyemble KOMIETEHIIUN
Tabmuna 1 - @opMupyemMbie TUCITUTUIMHON KOMITETEHITUN

HanmenoBanue Buna
KOMIIETEHIINA
(yHueepcanvhas,
obujenpogpeccuonanvras,
npogheccuonanvuas)

HaunmenoBanue KaTeropuun KOIL 1 Ha3BaHHWEC KOMIICTCHIIMH

(TpyTmITel) KOMIIETEHITHI

0bwenpogeccuonanvhast

Teopernueckue u OIIK-2 Cnocoben cosepuiencmeosams u
IIPaKTHIECKUE OCHOBBI peanu3o8sbléambsb HOBble MamemamudecKue
npodeccHoHabHOM MemoOobl peueHUs NPUKIAOHbIX 3A0ay
JESITENBHOCTH

1.2 UHauKaTOPHI 10CTHKEHUSI KOMIIeTeHIUii
Tabnuna 2 — UHauKaTopsl JOCTHKEHUST KOMIIETEHUIUH, (JOpMUpPyEMbIe JUCIUILTUHON

Kon u na3zpanne komnerenuuu | UHIUKATOPH JOCTHKEHUS

kommnereHnnuu no OITOIT

JAvcuuninHel U NpakTUKH,
dhopmupyronme kommnerernuto OIIOI

OIIK-2 Crocoben
COBepHICHCTBOBaTI) n
peaJ'II/I?,OBBIBaTB HOBBIC
MaTeMaTHYECKHE METOIBI

pPEeIICHUA MMPUKIIAIHBIX 3a1a4

OIIK 2.1. AHanu3upyet
MaTeMaTHYECKHE METO/IBI
peleHus PUKIaTHBIX 3a1a9
OIIK 2.2. Peanusyer
MaTeMaTHYECKHE METO/IbI
peleHus IPUKIaTHBIX 33139
OIIK 2.3 Moaudunupyer
MaTeMaTHYECKHE METO/IBI
peleHus IPUKIaTHBIX 3a1ad

K.M.02.04 MeToabl MalllMHHOT'O
o0OydeHus

K.M.02.05 MeToabl MATEMAaTHYECKOTO
MPOTHO3UPOBAHUS

K.M,02.06 Metosr 00paboTku
MHOTOMEPHBIX JTAHHBIX

K.M.06.02(H) HayuHo-
UCCIIC/IOBATENIbCKAS PAKTHKA

K.M.07.01(/1) Bemomaenue u 3amura
BBIITYCKHOM KBaJTM(PHUKAITMOHHON
paboTHI

1.3 3nanusi, yMeHnusi, HaBbIku (3YB) nmo aucunnminHe
Tabnuua 3 — 3HaHus, yMeHUs, HABBIKU, (OPMUPYEMBIE TUCIIUITITMHON

Konx u Ha3sBanue
KOMITETECHITNH

Muaukatopsl 10CTUKEHUS
KOMIIETECHIINH, 3aKPETIICHHbIE
3a JUCUUILINHOMN

3HaHus, yMeHus, HaBbIkU (3YB),
(dhopmMHpyeMble TUCUUTUIMHON

OIIK-2 Criocoben
COBepHIeHCTBOBaTI) nu
peaNn30BEIBATh HOBBIC
MATEMATUYCCKHUEC METOAbI
peIHeHI/ISI HpI/IKJIaJIHBIX
3a71a4

OIIK 2.1. Ananu3upyer
MaTeMaTHYECKHE METO/IbI
peleHus NPUKIaIHbIX 3a1a4
OIIK 2.2. Peanmuzyer
MaTeMaTHYECKHE METO/IbI
peleHus NpUKIaIHbIX 3a1a4
OIIK 2.3 Moaugunupyer
MaTeMaTHYECKHE METOJIbI

3HaThL:
—  COBPEMEHHBIC METO/IbI, HCIIOJIb3yEeMbIC B
MalIMHHOM 00YYCHUU

— TEHAGHUUM  DPa3BUTUSA,  Hay4dyHble U
MIPUKJIaTHBIE JIOCTIDKEHUS B obmacTtu
MaIIMHHOTO O0yYeHHUS

Ymers:

— - aHATM3UpPOBaTh W  MOIU(HUINPOBATH

3




Kopn u HazBanue WNHnukaTopsl JOCTHXEHUS 3HaHus1, yMeHus, HaBbIkU (3YB),

KOMIIETEHIINHA KOMIICTCHIINH, 3aKpeIicHHbIe | (JOpMUPYEMbIC AUCLIUILTHHOM
3a JUCHUILINHOMN
pelIeHus MPUKIAIHbIX 33124 METO/IBI MAIIMHHOTO 00yueHus TUTS

ompeneNeHus Hamboiee TOAXOAMIETO TIPH
MIPOTHO3€ KOHKPETHOTO IpoLecca

—  HCIIOJB30BaTh METOIbI MAIIHHHOTO
0OydYeHHS AJIs pelIeHUs] HaydHO-
HCCIIEOBATEIbCKUX U MIPUKIIAHBIX 3a/1a4.
Baanernb:

— HaBBIKaMU UCIIOJIb30BaHUS COBPEMEHHBIX
METOJIOB MAIIUHHOTO OOYYCHUS IS PEUICHUS
TIPUKJIaJHBIX 3a4a4

2 O0BbEM M TPYI0EMKOCTH JUCHMILIMHBI 110 BUAAM YUeOHBIX 3aHATHI.

DopMBbI IPOMEKYTOUYHON ATTECTALUH.

Tabmuna 4 — O6beM U TPYAOEMKOCTh JUCIUTUINHBI TI0 BUJAM YYeOHBIX 3aHATHN

. O06BéM yacos o popmam
OO0mas TpyT0eMKOCTh ¥ BHJBI y9€OHOH pabOTHI MO JUCIHUILINHE,

o0y4eHust
MIPOBOIMMEIE B pa3HbIX (opmax 000 0300 390
1 O0mas TpyI0eMKOCTh JUCITUTLIAHBI 216
2 KonrakrtHas pabota oOydarommxcs ¢ pernoaaBareneM (10 BUAAM 64

Y4eOHBIX 3aHATHIA) (BCETO)

AynuropHas pabora (Bcero): 64

B TOM YHUCIJIC:

JIEKITHA 32

MPaKTUICCKUE 3aHATHU, CCMUHAPhI

MIPaKTUKYMBbI

nmabopaTopHbIe PadOTHI 32

B WHTEPAKTUBHOI popme

B 3JICKTPOHHOH (opme

BueaynuropHas padota (Bcero): 116

B TOM 4YHCJIC, WHAUBUAYAJIbHAA pa60Ta OGy‘laIOIIII/IXCH C
MmpernogaBaTcicM

MOJITOTOBKA KypCOBOW pabOTHI /KOHTAaKTHas paboTta

IpynnoBas, MHAWBUAYadbHAs KOHCYJbTAllUsl U WHBIC BUIBI
y4eOHON NeATeNbHOCTH, MPelyCMaTPHUBAIOIINE TPYHIIOBYIO
WIM  WHAMBHUAYyalbHYI0O  paboTy  oOydarommxcsi ¢

HPETo/IaBaTelieM)

TBOpUecKas pabora (3cce)
3 CamocrosTenpHast pabota oOydaromuxcs (Bcero) 116
4 TlpomexyTouHass arrecTanusi OOydaromerocsi U OOBEM YacOB, 36

BBIJICIICHHBIN Ha MPOMEXYTOUHYIO aTTECTAIMIO: - 3a4eT 3 ceMecTp,
JK3aMeH 4 ceMecTp

3. YueOHO-TeMaTH4YeCKHi IJIAH U CO/IepPsKaHue NUCUUILIMHBI.

3.1 Y4yeOHO-TeMaTH4eCKHIl IVIaH
Tabnuma 5 - YyeOHo-TeMaTnyeckuil miad ouHoi popmbl oOyueHus

HCOC

O6mias TpymoeMKOCTh 3aHATHIA (Yac.) DopmbI
Tpyn0éM 0dO | 030 TEKyIIero

= Pa3HeJ'H)I U TEMbI JUCHUITIINHBI




IO 3aHITUSIM KOCTh | AYIUTOpH. AyIUTOpH. KOHTPOJIL U
(sceeo 3aHATHA CPC 3aHATH CPC Hﬁp %ﬁé‘g;ﬁ;ﬁo
yac.) | meku. | mao. JIKI. | TPAKT. YCIIEBAEMOCTH
1-8 | 1. BBenenue B METOABI MAIIHHHOTO 36 8 8 20 Ortyet Mo
00yueHus nabopatopH
BIM paboTaM
9- 2. Merpuueckue METOAbI MaITUHHOTO 36 8 8 20 Ortyet Mo
16 | obyuenus nabopatopH
BIM paboTaM
1-8 | 3. JIuneiiHble METOIBI MAITHHHOTO 54 8 8 38 Otuer 1o
00y4eHus nabopatopH
BIM paboTaM
9- 4. Knacrepusanus 1 BEpOSTHOCTHOE 54 8 8 38 OTyert no
16 | MomenupoBaHME JAHHBIX 71a00paToOpH
BIM paboTam
IIpomexxyTouHas arrecranus (3a4etr 3 36 36
ceMecTp, 9K3aMeH 4 cemecTp)
Bcero: | 216 32 32 116 3auer 3
ceMecTp
Dx3amMeH 4
ceMecTp

3.2. Coaep:kaHue 3aHATHHA 10 BUAAM y4eOHOH padoThI
Tabnuna 6 — ConepxaHue TUCIUIUTMHBI

No HaumenoBanue paznena,
Conepsxanue 3aHATHS
/I TEMBI JUCIUATUIUHBI
Cooepoicanue 1eKYUOHHO20 KypCa
1 BBeneHue B MeTOIbI OO011ast MOCTaHOBKA 337aud MATHHHOTO 00yueHus. OOyUeHHE C YIUTEIIEM
MAaIIAHHOTO O0yYCHHUS u Oe3 yumurens, o0ydeHne ¢ MOAKpETUICHIEM. 3a1a4un Kiaccu UKL,
BOCCTaHOBJICHUS PErPECCHU, TpeIcKazaHus. Moaenu aaropuTMOoB.
[pu3naku. Tumns! npuzHakoB. [loraTHe QyHKIIOHAA Kad4eCTBa.
BeposarHocTHas moctaHOBKa 3aqaun. OeHKa 000IIaIoneld CIOCOOHOCTH.
[Ipobnema nepeoOyuenns. Kputepun oneHKH KagecTBa paboOTHI
aNropuTMOB MamuHHOTO 00y4yeHus. ROC-kpussie. IIpumepsr
MPAaKTUYECKHX 33]1a4 MAIIMHHOTO 00Y4YeHHUs
2 Mertpuyeckue METO/Ibl O060011IeHHbII MeTpuIecKuid Kiaccupukarop. Buasl MeTpuk. Meton
MAaIIMHHOTO O0y4YeHHUs Ommkaiiiiero cocena. Anroputm k-Gmmxaimux coceneil. B3pemennas
Bepcust anropur™a k-Onvkaiimmx coceneit. Meron oxna ITapsena. Meron
noTeHUMa bHbIX QyHKuuMi. [ToHsTue stanona. OTcTymsl ¥ Kiaccudukanms
00BEKTOB.
3 JIuneitaple MeTo b1 MamHHOTO | [locTaHOBKA 33734 JIMHEWHOW PETPECCUU U JTMHEWHOU KiacCu(UKAIIIN.
0o0ydJeHust MeTo1 HaMMEHBIIIMX KBAIPaTOB B MaTPUIHON (hopMe. AHAITUTHIECKOE
pemeHne. Perynsapuzanus B 3aa9 perpeccud. MyIbTHKOUTHHEAPHOCTh U
I0Xast 00yCIIOBICHHOCTh KOBapHAIIMOHHON MaTpuIbl. [ peOHeBast
perpeccusi. Meton nacco. JIuneitapie knaccupukaTopsl. MeTos
CTOXaCTHUYECKOI'0 IpareHTa. YiydleHue cxoqumoctu metona SGD.
Jloructuueckast perpeccusi. MeTo1 OnopHBIX BEKTOPOB. JIMHEHHO
pasnenuMele BBIOOpKHU. JIBolicTBeHHAs 3a7a4da. HenHelHbie 0001IeHNSI.
Bo3MoxHbIe BUABI A11ep
4 Knacrepuzanus u MerTomp! KacTepuanyi. THIB KITACTEPHBIX CTPYKTYp. PYHKIIMOHAT
BEPOSITHOCTHOE MOJICTIMPOBaHUE | KauecTBa kiactepusanuu. EM-anroputMm. Meron k-cpegnux.
JTAHHBIX Uepapxuueckas knacrepuzanus. ®opmyna Jlanca-Yunesamca. beictpas
arJIoMepaTUBHAsI KJIACTePH3aIHSL.
Cooepoicanue 1a60pamopHvIx 3aHAMULL
1. BBenenue B MeTOIBI OcHoBsl Python. Pabora ¢ 6ubnuorekoit NumPy
MaIIMHHOTO 00yUYeHHUs [epBryHbIi aHaM3 gaHHBIX ¢ Pandas
2 MeTpuueckre MeTOIblI BusyainbHblil aHaIU3 JaHHBIX

MAIIMHHOT O O6yq€HI/I$I




3 JIuneiiHble MEeTOABl MAIMHHOTO | JlepeBbs NPUHATHS pEUICHUN
00y4eHHS JIunelinple METOBI
Jluneitnas perpeccus, Lasso u RF-perpeccust. [Toctpoenne u or6op
MIPU3HAKOB
4 Knacrepuzanus n OO6yuenue 6e3 yunrterns. MeTox TIaBHBIX KOMIIOHEHT. Kiactepuzarms
BEPOSATHOCTHOE MOJICTTHPOBAHHE
JTAHHBIX

4 HOpﬂI[OK OIICHUBAHUA YyCIIEBACMOCTH H

chopmupoBaHHOCTH

KOMHeTEHHHﬁ oﬁyqamlueroca B TeKy]_l_[eﬁ u leOMe)KyTO‘IHOﬁ arTrecranmmm.
I[HSI IMOJIOKUTEIBHOM OILIEHKHU II0 pe3yjibTaTaM OCBOCHUA AUCHUIIJIMHBI O6yanOIHCMYCH

HEOOXOJUMO BBHITIOJHUTh BCE YCTAHOBJICHHBIE BHBI y4eOHOU paboThl. OneHKa pe3yibTaToB

paboThl oOy4arorierocst B 0amiax (1mo BuaaM) mpuBeeHa B Tadymie 7.

Tabmuma 7 - Illkasa W Mmoka3aTead OIEHUBAHHWS PE3YyJbTAaTOB Y4eOHOW paboThI

oOyyaronuxcs 1o BuaaM B 0aibHO-pedTHHroBoi cucteme (bPC)

3 cemectp
VYuebHas padbora |Cymma  |Bumsr u pe3ynsTaThl OueHka B aTTecTalluu bannst
(BUIBI) GamIoB  |y4eGHOI paboThl (mkana ¥ TIoKas3aTeny OLCHUBAHNU )
\Tekymias yuebHas |80 JlekunoHHbIE 3aHATUS 5 damioB mocenieHne U KOHCHeKT 1 15-40
paborta B cemectpe (koHcTekT). (8 3aHATHI) |MTEKIHOHHOTO 3aHSITHS
(ITocemenue
3AHSTHI 10 JlaGopartopHsle paboTsl  |OTYeT 1O JadopaTopHOii padoTe (4 18-40

pacnrcanunro u

0T4YeTa):
5 6ayu1oB (BbImosiHEHO 51 - 65% 3ananuit)

BBITIOJTHECHHE
saamii) 7 6anna (BeIMOIHEHO 66 - 85% 3amanuii)4
10 6annos (Beinonueno 86 - 100% 3ananuii)
HToro mo Tekymeii padore B ceMecTpe 41 -80
IIpomexxytounas |20 Pemenue 3amaun 1. 5 6ayutoB (TOPOTOBOE 3HAYUCHUE) 5-10
aTTecTanus 10 6anoB (MakcuMaJbHOE 3HAUCHUE)
(3auer) Penrenue 3amaun 2. 5 6aJut0B (ITOPOrOBOE 3HAYCHUE) 5-10
10 6anoB (MakcuMaJIbHOE 3HAUCHHUE)
HToro no npoMe:KyTo4YHOIi aTTecTanuu (3a4er) 10-20
CymmapHasi oneHka o qucuumianne: CymMma 0ajutoB TEKyIeH 1 IpoMexyTodHol artectaiun 51 — 100 ©.
4 cemecTp
Yuebnas pabota |Cymma  |Bumpl u pe3ynbTaThbl OrneHka B aTTecTaluu Bbannst
(BUIBI) 6amoB  |yueGHO# paboThI (mKasia ¥ moka3aTesu OlleHUBaHNSA)
\Tekymas yueOnast |60 JlexnoHHEBIE 3aHATHS 2 0aJuI0B 1ocelieHne 1 JEKIIMOHHOIO 8-16
pabota B cemecTpe (KOHCIIEKT) 3aHATHSA
(ITocemenue (8 3amstTHin)
3aHATHH 1O JlaGopatopHsie pabotsl  |OTYeT 1Mo JabopaTopHoii padore (4 18-44

PACIHCAHHIO

oT4era):

BBINOJIHEHHE 5 6ayutoB (BhimostHeHO 51 - 65% 3amanmit)
3aJIaHUH) 7 6aana (BBINONHEHO 66 - 85% 3amanmii)4
11 6angoB (BeimonHeHO 86 - 100% 3amanuii)
HToro no texkyuieii padbore B cemecTpe 41 - 60
IIpomexyTtounas |40 Teoperuueckue Bompocs! |10 6amIoB (MOPOroBoe 3HAYCHHUE) 10-20
aTTecTanus ( 2 Bompoca) 20 6a/10B (MaKCHMAILHOE 3HAYCHHE)
(oK3amen)
Peurenve 3amau( 2 5 6aJut0B (ITOPOrOBOC 3HAYCHUE) 10-20
3a7a4n). 10 6amIoB (MaKCHMaIbHOE 3HAYCHUE)
HToro no npoMeXyTo4HoO# aTTecTanuu (IK3aMeH) 20-40

CymmapHasi oneHka no gucuuminte: CymMma 6ayuioB TeKyIei 1 mpomexyTodHoi arrectanun 51 — 100 6.




B mpomexyTouHOW arTecTtaniuM OIEHKa BBICTABIAETCS B BeaoMocTh B 100-O0aymbHON
1IKaje ¥ B OyKBEHHOM dKBUBaJIeHTE (Tabnuia 8)
Tabmuma 8§ — CootHecenue 100-0aypHOM MIKaIBl 1 OYKBEHHOT'O SKBUBAJICHTA OLICHKU

YPpOBHU OCBOCHUS Ox3amen 3auem
Cymma nabpannwix » ”
banios JUCHUTUTAHBI 1 Oyenka byxeennviil oxeueanenm byxeennuiii
KOMITCTCHIIU I 9KBUBANEHTN
86 - 100 [TpoaBuHYTHIN 5 OTJIUYHO
66 - 85 [ToBBIIIICHHBIH 4 XOPOIIIO 3auTeHO
51 - 65 [Toporossiit 3 YI0BJIETBOPHUTEIHHO
0-50 [epBbIit 2 HEYJIOBJIETBOPUTENBHO He 3aureno

5 MarepuajJibHO-TEXHUYECKOE, POrPAMMHOE U y4eOHO-MeToAn4ecKoe
o0ecreuyeHne TUCHUIIJINHEI.
5.1 YueOHas iureparypa

OcnosHas yuebnas numepamypa

1. ®nax, II. MammaHOEe 0OydeHnme. Hayka w MCKYCCTBO TIOCTPOEHHS ajJTOPUTMOB, KOTOPBIE
u3BINeKarT 3HaHuA U3 AaHHbIX / [1. ®aax. — Mocksa : IMK Ilpecc, 2015. — 400 ¢. — ISBN 978-5-
97060-273-7. — Tekcrt : anekTpoHHblid // JlaHb : 3nekTpoHHO-OMONMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/69955. — Pexum noctyma: ist aBTOPH3. MOJIB30BaTENEH.

Jlononnumenvhas yuebnas numepamypa

1. I'mapgumun, I1. E. Texaonorun MamuHHOTO 00y4eHuUs : yueOHO-MeToamaeckoe nocobue / I1. E.
I'magumun, K. O. bouwenmna. — Cankr-llerepbypr : HUY UTMO, 2020. — 75 c.— Teker:
3JICKTPOHHBIH // Jlanp : 3NIEKTPOHHO-ONOIMOTeUHAS cUCTeMa. — URL.:
https://e.lanbook.com/book/190885. — Pexum mocTyma: ajist aBTOPHU3. MOTb30BATEICH.

2. anes-1lIBapm, L. Mnen mamuaHOTO 00ydeHUs : yueOHOe mocodume / L. Ilames-IlIBapii,
ben-/laBunlll. ; mepeBoy ¢ anrnmiickoro A. A. Cnuakuna. — Mocksa : JIMK Ilpecc, 2019. — 436 ¢c. —
ISBN 978-5-97060-673-5. — Tekcr : anekTpoHHsbli // JIaHb : 3JeKTpOHHO-OMOMMOTEYHasl cucTeMa. —
URL.: https://e.lanbook.com/book/131686. — Pesxxum noctyma: uist aBTOPH3. TOJIb30BaTENEH.

3. baiimyparos, 1. P. MeTop1 aBTOMaTH3aiy MallIMHHOTO 00y4YeHHs : yueObHoe mocodue / U. P.
Baiimyparos. — Cankr-Ilerepbypr : HUY UTMO, 2020. — 40 c. — Tekcr : a1ekTpoHHblit // JlaHb :
3NIEKTPOHHO-OnOHoTeunast cucrema. — URL: https://e.lanbook.com/book/190871. — Pexxum nocrtyma:
JUISL aBTOPH3. TTOJIb30BATENEH.

4. Makkunanu, Y. Python un ananus mganmsix / Y. MakKHHHHE ; TIEPEBOJ C aHTIHICKOTO A. A.
CnunkuHa, — 2-0€ u3f., uerp. u jgorn. — Mocksa : JIMK Ilpecc, 2020. — 540 c¢. — ISBN 978-5-97060-
590-5.— Tekcr: osnexrtponnsiii/ JlaHp : osnekTpoHHO-OmOnmoreuHass cucrtema. — URL:
https://e.lanbook.com/book/131721. — Pexxum mocTyma: ajist aBTOPH3. MOIB30BATEIEH.

5.2 MarepuajbHO-TEXHHYECKOe W  TPOrpaMMHOe olOecnedyeHue

AUCHUITJIMNHBI.

YueOHbIe 3aHATHS IO TUCHUILTMHE TPOBOAITCS B yueOHbIX ayautopusx KITIN KemI'V:
410 YueOnas ayauropust (MyJIbTUMEIUITHAS) JUIST TIPOBEJICHUS: 654079,
- 3AHATHH JISKIIHOHHOTO TUTIA; Kemeposckas
- TPYIIOBBIX M MHMBUIYaJIbHBIX KOHCYJIbTAIINI; o0nacth, T.
- TEKYIIETO KOHTPOJISL ¥ TPOMEKYTOYHOH aTTeCTallHu; HoBoky3Helk,
CrenmanusupoBaHHas (yuyeOHas) MeOenb: Jocka MenoBas, Kadezapa, MOHOOJIOKH |HP-KT
ayJMTOPHBIE. Merasurypros,
OO6opynoBaHue: CTAIIMOHAPHOE - KOMIIBIOTEP, SKPaH, IPOEKTOP. o 19
HUcnons3yemoe nporpaMMHOE obecrieueHue: MSWindows
(MicrosoftimaginePremium), LibreOffice (cBoGomgno pacmpoctpansemoe [10),




Snnexc.bpaysep (oreuecTBeHHOE cBOOOIHO pacnpocTpansemoe [10).

HutepueT ¢ obecneuenneM moctymna B 9MOC.

508 JIabopaTopusi KOMITBIOTEPHOTO MOJICIIUPOBAHUS 654079,
YyeOHas ayautopus (MyabTHMEIUIHAS) 711 IPOBEACHUS: KemepoBckas

- 3aHATHUH JTa0OPATOPHOTO THUTIA; o0IacTs, T.
- CaMOCTOSITEIBHON pabOTHI; HoBoky3Helk,

CrenmanusupoBanHas (yueOHas1) MeOelb: Tocka MenoBasi, Kaeapa, CTONbL, CTYNbs.  |IpP-KT
ObopynoBaHue A5l Mpe3eHTAlMU y4yeOHOro MaTepualia: CTalMOHAapHOE - KOMITbIOTep|MeTamnypros,
MPENoIaBaTes, IPOSKTOP, SKPaH. . 19
JlaboparopHoe 000OpyZOBaHUE: CTAIIMOHAPHOE — KOMIBIOTEPHI st oOydaroruxcs (18
IT. ).

HUcnonszyemoe MIPOrpaMMHOE obecrieueHue: MSWindows
(MicrosoftimaginePremium), LibreOffice (cBobogro pacmpoctpansemoe [10),
FoxitReader (cBobomno pacnpoctpansiemoe I10O), Firefox 14  (cBoOomHO
pacrpocTpaHsieMoe I10), Sunnexc.bpaysep (oTeuecTBEHHOE CcBO0OOTHO
pacmpoctpansemoe I10), Opera 12 (cBobomuo pacmpocrpansemoe I10), Python ¢
pacumpenusimu PIL, Py OpenGL, (cBoGoano pacmpoctpansemoe [10)

HuTepHeT ¢ 06ecnieuenneM aoctyna B SMOC.

5.3  CoBpemeHnHble  npodeccMoHAIbHbIE  0a3bl  JAHHBIX H

HH(pOPMALMOHHBIE CTIPABOYHbIE CHCTEMBI.

IMepeuvens CIIB u UCC no qucuunimnHe

1. WudopmaumonHas cucrema «OOIIEPOCCUNCKUI MAaTEMAaTUYECKUIN MOPTAI», PEKUM
nocryma : http://www.mathnet.ru/

2. WapopManmoHHAs cHcTeMa «DKCIOHEHTa» - IEHTP HHXCHEPHBIX TEXHOJOTUH U

MOJICTTMPOBaHHUS, PeKUM TocTyna :http://www.exponenta.ru

3. basa mannbix Science Direct (6osee 1500 sxypHanoB usmgarensctBa Elsevier, cpenu
HUX M3JIaHUs 10 MaTeMaTHKe U nHPOpPMaTHKe), pexxum goctyma :https://www.sciencedirect.com
4. WudbopmanuonHas cucrtema «EmuHoe OKHO JgocTynma K HH(OPMAIMOHHBIM

pecypcam» http://window.edu.ru/catalog/
5. basel MaHHBIX W aHATUTHYECKHE MyOJMKAIMA Ha MopTajge «YHHUBEPCUTETCKAs
uHopmanronHas cucrema Poccus», peskum pocryma: https://uisrussia.msu.ru/

6. UCI Machine Learning Repository — penosuropuii HaOOpOB [TaHHBIX LISt
MalIMHHOTO 00y4eHwus - http://archive.ics.uci.edu/ml/
7. 1APR Education Committee & Resources — KOUIEKIMS CCBUIOK Ha

o0Opa3oBaTenbHbIe PEeCypChl MO PACIIO3HABAHHIO 00pa30B, MAIIMHHOMY OOYy4YeHHIO, 00paboTKe
CUTHAJIOB, 00pabOTKe H300paKEHUW U KOMIBIOTEPHOMY 3pPEHHIO, TOJIEpKUBacMast
MexnynapoaHou acconuanuen pacro3HaBaHus o0pa3oB -
http://homepages.inf.ed.ac.uk/rbf/IAPR/index.php

8. ITlopranm mo WHTEIEKTYalbHOMY aHAIM3Y IaHHBIX, MOIJEpKUBaeMblii I puropuem
[Mareuxum-Ianupo - http://www.kdnuggets.com/

9. [TIlpodeccronanbHblii UHGOPMAIMOHHO-aHATUTUYECKH  PECypC, TOCBSIICHHBIN
MaIIMHHOMY OOYYEeHHIO, PaclO3HABAHHIO O0Pa30B U WHTEIUIEKTyaJIbHOMY aHAIHU3y JTaHHBIX. -
http://machinelearning.ru

6 Nnble cBeaeHus U (MJIM) MaTepHAJIbI.
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6.1. IlpumepHble BONPOCHI M 3aJaHus / 3aJa4H I NPOMEKYTOYHOI

aTTecTAlMH

Taﬁ.lmua 9 - HpHMepHLIe TEOPETUYECCKUE BOIIPOCHI U MPAKTUYECCKHUE 3aJaHUiA /

3a/1a4YH4 K 3a9€eTy

Paznensr u Tembl

HpI/IMepHLIe TCOPECTUYCCKHUEC BOIPOCHI

IIpumepHsbie
MIpaKkTHYeCKue 3a1aHus /
3a1a4u

Beenenue B 1. ITocraHOBKa 3a7a4y MamIMHHOTO 00yueHus. OOyueHue ¢ IToxaxkute, 4TO ¢ POCTOM
METOJIBI yduTeneM u 6e3 yuurens. THITbl IPU3HAKOB Pa3MEpHOCTH
MalIMHHOTO 2. Tumel 3ama4. JInHeHBIE MOIETH NIPOCTPAHCTBA IPU3HAKOB
o0ydeHms 3. [Ipumepsr 3agad o0ydenuns Oe3 yaurens (3-5 npumepos) IIpU PaBHOMEPHOM
4. ITpumeps! 3amaq o0ydeHus ¢ yanteneM (3-5 mpumepos) pacripeielleHIH TOYeK B
5. dyHKIMOHAT KauecTBa. MUHNMH3ALU SMINPUIECKOro pucka | kyoe [0; 1]d BeposiTHOCTB
6. ITepeobydenne. Metons! Banunannu moaenei. Kpocc- morracTsb B ky06 [0; 0, 99]d
BaIAAALHS CTPEMHTCS K HyNI0. ITO
OJIHa U3 WITIOCTpaLui
MIPOKJISITUS Pa3MepHOCTEN
(dimension curse).
[ompoOyiiTe mpuayMaTh
WJIN HAHTH elle KaKyro-
HUOYIb MILTFOCTPAIHIO K
3TOMY SIBJICHUIO U KPAaTKO
M3JI0XUTE. B gem mo-
BaIlleMy CyTb IPOKIIATHS
Pa3MEepHOCTH U KaKoe 3TO
UMeeT 3HaueHHue i
3a/a4 MalluHHOTO
o0yuenus?
Merpuueckue 7. MeTpuueckue MeTobl Kiaccudukanuu. Buabl paccrosiHuit 1. Moxer u B Mmetone k
METOJIBI 8. Merton Gnmxkaiimero cocena. Meroz k 6mmkaimx cocenei. OmKalIInX cocenel npu
MAIIIUHHOTO Bssemennslii Mmeron k Ommkaimmx cocenei k =2 nony4nthes
o0y4eHust 9. Ot6op 3TanoHHbIX 00BeKTOB. [loHATHE OTCTYMA. JTy4IINN pe3ynbTat, 4eM
Knaccudukamms ooObexToB npu k = 1? OTkassl ot
10. Perpeccus no cocenanM oobexTam. OkHo Ilap3ena KIIacCU(PHKAIIIN TOXE
CUUTATh OIIHOKAMH.
Jluneiinbie 11. JIuneiinas perpeccus. [locranoBka 3amaun. MaTtpudHast 1. ITokaxxure
METOIBI ¢dbopmynupoBka. TouHoe perieHne ACHMIITOTHYECKYTO
MAIIAHHOIO 12. Perynspu3zarus B THHEHHON perpeccun. Bujs OKBUBAJIEHTHOCTD
o0y4eHust pETyNIApHU3aTOPOB SHTPONUIHOTO H
13. I'pebueBas perpeccust. Jlacco-perpeccus CTaTHCTUYECKOTO
14. ItepaTtuBHAas BepcUs PEIICHUS 3a1a4H JTUHEHHON perpeccuu | KpUTEpPHEB
0e3 perynsipu3alyy 1 ¢ peryispusanueil. MeToa rpalMeHTHOTO | MH(POPMAaTHBHOCTH.

cIycKa
15. BeposiTHOCTHast MOAi€b JaHHBIX. MakcuMym
MIPaBIOIIOO0HS

16. JIunetinsiii knaccudukarop. Orerymsr. yHKIIHOHAT
KaJgecTBa

17. Meton croxactuueckoro rpaguerta (SGD). [Ipeumymiecta
1 HEJIOCTaTKH

18. Metoppt ynyumenust cxonumocta SGD (MeTo MOMEHTOB,
Meton Hecteponra)

19. Metomst ynyunierns cxoqumoctu SGD (AdaGrad,
RMSProp, Adam)

20. Jloructuueckas perpeccus. [Ipocroii 6aiiecoBcknit
knaccupukatop. CurMouanbHas GyHKIUS

21. Merop onopHbIX BekTOopoB (SVM). [TocTaHoBKa 3a1a4u IS
JIUHEWHO pa3/IeluMOii BEIOOPKH 0e3 BEIOPOCOB

22. Orcrynsl B SVM. Yuer Bo1OpocoB. @OpMyIMPOBKA TEOPEMEI
Kyna-Takkepa. [IBoiicTBeHHas 3ana4ya

23. Knaccuduxkamust o6bextoB B SVM. IlocTanoBKa 3a1aqu
4yepe3 ABOMCTBEHHBIE IEPEMEHHBIE A

2. Kakas ctparerus
TTOBEJICHUSI B JIUCTHSIX
pelaromnero aepesa
TIPUBOANT K MCHBIICH
BEPOSTHOCTH OIINOKHU:
0TBEYaTh TOT KJIACC,
KOTOPBI# MpeodamacT B
JIMCTE, WM OTBEYATh
CIIy4ailHO C TEM XK€
pacripesienieHIeM
KJIACCOB, YTO U B JIUCTE?
3. IlokaxwuTe, 4TO
peryisipuszarop B 3a1a4ye
JMHEeHON
KIacCH(DUKAIIUN UMEET
BEPOSITHOCTHBIN CMBICI
aTpUOPHOTO
pacripenieeHus
11apaMeTPOB MOJIENIEH.
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24. Henunetinsie siapa B Merone SVM. I[pumepst saep.
CriocoObI UX MOCTPOSHUS
25. OcHOBHBIE METPUKH KadecTBa aropuTMoB. ROC-kpuBbIe

Kaxkue pacripenenenus
3anatot [1-perynsipusarop
u [2-perynspuzarop

Knacrepuzanus u
BEPOSITHOCTHOE
MOJECTUPOBAHUE
JIAHHBIX

26. Mertoap! kiactepuanui. THIBI KIIACTEPHBIX CTPYKTYP

27. ®yHKIMOHAJ Ka4yecTBa KJIaCTepU3aLNH.

28. EM-anropurm B KJIaCTEpHOM aHan3e

29. Meron k-cpeanux

30. Uepapxuueckas xnacrepuzanusi. Dopmyna Jlanca-Yunbsmca
31. BricTpas armoMepaTuBHAs KIACTEPHU3AIIHSL.

IToxaxwure, Kak
MOJIy4aeTCsl yCIOBHAs
OIITHMH3AI[MOHHAS
3amaya, pemaemas B SVM
U3 cooOpaskeHu i
MaKCHMH3AIIH
pasaengmoen NoJochl
MEXAY KIacCaMH.
Mo3KHO OTTaIKHUBATHCS
OT JTMHEWHO pa3AeIUMOro
cilydasi, HO UTOTOBO€E
BBIPaKEHHUE JO0JDKHO
ObITE 1151 001ero. Kak
9Ta 3aJa4a CBOJMTCS K
0e3yCIIOBHOM 3a/1a4e
ONTUMM3AIAN?

CocraBurensb (n): Pemernukona E.B., nonent
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