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1 leap AUCHUNJINHBI.
B pE3yiabTaTeC OCBOCHUA HaHHOﬁ JUCHUIIIMHBL Yy o6yqafomeroc;1 JOJIXDKHBI 6BITB

c(OpMHUPOBAHbI KOMIIETEHIIMA OCHOBHOWM MPO(ecCHOHAIBHOW 00pa30BaTeIbHON IMPOrpaMMBbI
Maructparypsl (naiee - OIIOII): OIIK-3

CopepxaHre KOMIICTCHIIMH KaK TUIAHUPYEMBIX PE3yJIbTaTOB OOYUEHHUS MO JTUCIUILUIHHE
cM. Tadymnsl 1 u 2.

1.1 ®opMupyemblie KOMIIETEHIMH

Tabmuna 1 - @opMupyemMbie TUCITUTUIMHON KOMITETEHITUN

HanmenoBanue Buna
KOMIIETEHIINA
(ynusepcanvHas,
o0bwenpogeccuonanvhast
, hpogheccuonanvuas)

o0bwenpogeccuonanvhas

HanmenoBaHue kater opun KOIL 1 Ha3BaHHUEC KOMIICTCHIIMH

(TpyTIIBI) KOMITETEHITHIA

Teoperndeckue u OIIK-3 CriocobeH IpuMEHSTh U
MOJU(PUIIMPOBATH MATEMATHYCCKHEC

MOJCIIN JJIA PCHICHUA 3a/1a4 B obnactu

MPaKTUYECKUE OCHOBBI
npohecCHoHaTbHON

ACATEIIBHOCTH PO EeCCHOHAIBHON e TETHHOCTH

1.2 UHauKaToOpbl J0CTHKEHUSI KOMIIETeH M i
Tabnuna 2 — UHauKaTopsl JOCTHKEHUS KOMIIETEHIUH, (OpMUpPyeMble AUCIUILITTHON

Kon v nasBanue
KOMIIETEHLINU

NHnukaTopsl JOCTUAKEHUS
xommereHun o OITOIT

JMCUUIUIMHBI U NPAaKTUKH,
¢dhopmupytomme kommnerennuo OINOIT

OIIK-3 Cnocoben
MPUMEHSITh U
MoaU(pUIIMPOBAThH
MaTeMaTU4YeCKUe
MOJICTI JIJISl PEIICHHUS
3a7a4 B 00J1aCcTH
npo¢ecCuOHAITBHON
JEATeIIbHOCTH

3.1 IlpumeHsieT TUTIOBBIE
MaTeMaTHYeCKUe MOJIEIH TS
penieHus 3aaa4 B 00J1acTu
npodeccHoHaNbHOM
JIeSITEIIbBHOCTH

3.2 Anantupyet
MaTeMaTUYeCKHUEe MOJIEH K
KOHKPETHBIM
poeCCHOHANIBHBIM 3a/1a4aM
3.3 IIpousBoauT
MoupUKAITIT
MaTeMaTHYECKUX MOJIeNen

b1.0.15 OcHOBEI MaTEMaTHYECKOT'O
MOJIETTUPOBAHUS

Bb1.0.21 MaremaTuueckoe
MOJIETTUPOBAHUE B

PO eCCUOHAIBHON JIEATETHHOCTH
b1.0.23 Tlpuknaanslie 3agaun
MaTeMaTUYECKON CTaTUCTUKU
b1.0.24 Cnyudaiinble npoleccsl 1
UMUTAIIMOHHOE MOJICITMPOBAHNE
b1.0.27 MammunHoe o0yueHue
b2.0.02(Y) Hayuno-
uccienoBarensckas pabora
(TToTy9YeHHe TIePBUYHBIX HABBIKOB
HAyYHO-UCCIIEeIOBATENbCKON
paboThI)

b2.0.04(IT) Hayuno-
nccreaoBarenbekas pabora

1.3 3nanus, ymMeHus, HaBbIKU (3YB) no qucuunanxe
Tabnuna 3 — 3HaHus, yMEeHUsI, HaBBIKU, GOPMUPYEMbIE AUCIUILTUHON

Ko n Ha3BaHue
KOMIIETEHI[NHA

I/IH,E[I/IKaT OPbI JOCTUKCHUS
KOMIIECTCHIH, 3aKPCIIJICHHBIC
3a TUCUUIIMHOU

3.1 [IpumeHsieT TUTIOBBIE
MaTeMaTUYECKUE MOJEIN

3HaHus, yMmeHus, HaBbiku (3YB),
(dhopMupyeMbIe TUCIUTUTHHOM

3HaTh:
—  COBPEMEHHBIC METO/IbI, HCIIOJIB3YEMbIC B
MAIIMHHOM O0Y4YEeHUH

OIIK-3 Coocoben
HpI/IMeHSITB H

MOAU(GUIIUPOBATH TSl peIlIeHUs 3a/1a4 B

6 — TEHACHLUUU pa3BuTHA, HAay4YHBIC nu
MaTCMaTHICCKHC 006JacTH o IIPUKJIaTHBIC JOCTHMXKCHUA B 06HaCTI/I
MOJEIH I npo¢eCCHOHATBHON MAIIHHHOTO 06y IeHHs




Kon 1 na3spanue

NHaukaTops! JOCTHKEHUS

3nanus, ymeHus, HaBbIkH (3YB),
(hopMupyemMbIe TUCIUTUTHHOM

KOMITIETEHIINU KOMIIETEHIINH, 3aKPEILIEHHEIE
3a QUCITUIIMHOMN

pelIeHus 3a/1a4 B JIeITeIIbHOCTU

obnactu

npodeccnoHaTbEHOM

JIEeITEIbHOCTU

YMeTh:
— - aHANW3UPOBaTh H  MOIU(HUIMPOBATH
METOIBI MAaIITTHHOT'O 00yUeHU IS
omnpejiesieHusT HaumOosee MOAXOAAIIEro MpH
MIPOTHO3€ KOHKPETHOT'O Ipolecca

—  HCIIOJIb30BaTh METOAbI MAIITUHHOTO
00y4YeHHUS JJIs1 PEIICHUS HAYYIHO-
HCCIIEN0BATENbCKUX U MPUKIIAJHBIX 3a/1a4.
Baanernb:

— HaBBbIKaMU HCIOJIb30BaHUS COBPEMEHHBIX
METOZOB MAITMHHOTO 00YUEHUS IS PELICHUS
MIPUKJIAHBIX 3a7a4

2 O0BbEM U TPYI0EMKOCTD JUCHUILIMHBI 110 BUAAM YUeOHBIX 3aHATHIA.

DopMBbI IPOMEKYTOUHON ATTECTAIUH.
Tabmuna 4 — O0beM U TPYAOEMKOCTh JTUCIUTUINHBI TI0 BUJaM YIeOHBIX 3aHATHN

. O0BEM vacoB o
OO0mast TpyT0eMKOCTh ¥ BHJBI yU€OHOH pabOTHI MO JUCIHUILINHE,
dhopmaM o0yueHwMsI
MIPOBOJIMMEIE B pa3HbIX (Gopmax
(00:]0)
1 O0mas TpyI0eMKOCTh JUCIUTLIAHBI 180
2 KonrakTHas paboTa 00y4arommxcs ¢ mpernoaaBareneM (10 BUAAM YIeOHBIX 58
3aHATHUH) (BCEro)
AynuropHas pabora (Bcero): 58
B TOM YHCIIE:
JIEKITANA 24
nabopaTopHbIE pabOTHI 34
Bueayaurophnas pabora (Bcero):
3 CamocrosTenpHas pabota oOyuatomuxcs (Bcero) 86
4 TIpomekyTOuHasl aTTecTalysi O0ydJaromerocss 1 00bEM YacoB, BBIJCICHHBIH 36
Ha IPOMEKYTOYHYIO aTTECTAIHIO: - 9K3aMeH 8 cemecTp

3. YueOHO-TeMaTHUYeCKHil IUIaH U co/iep:KaHne TUCIHUILIUHBL.

3.1 YueOHO-TEMATHYCCKHH IJIAH

Tabnuma 5 - YyeOHo-TeMaTnyeckuil miad ouHoi popmbl oOyueHus

- Ob6mas TpyaoeMKocTh
B Tpynoém|  3aHsTHi (dac.)
S Pazaensl 1 TeMBbl TUCIUTIITUHBI KOCTB 0D®O DOpMBI TEKYIIEro KOHTPOIIs
S (6cez0 [ A Y IIPOMEKYTOYHOU
5{ 10 3aHATUIAM YAUTOPH. aTTeCTallUM YCIIEBAEMOCTHU
T uac.) 3aHSTHS CPC
P JeKI. | Ja0.
1-8 | 1. BBegeHue B METOABI MALLIMHHOTO 29 6 8 15 Otuer 1o 1a00paTOPHBIM
o0yueHus pabotam
9- | 2. MeTpHuuecKne METO bl MAIIIMHHOTO 29 6 8 15 | Oruer no nabopaTopHBIM
16 | o6yuenus pabotam
1-8 | 3. JIuHeiiHbIe METOIBI MAIIMHHOTO 44 6 8 30 | Otuer o nabOpaTOPHBIM
o0yueHus pabotam
9- | 4. Kimactepusanus 1 BEpOSATHOCTHOE 42 6 10 26 | Oruer 10 TaOOPATOPHBIM
16 | momenupoBaHue TaHHBIX pabotam
[TpomexyTouHast aTTeCTAIUs 36 Ok3aMeH 8 ceMecTp
Bcero: | 180 24 34 86 36




3.2. Conep:kaHue 3aHATHH 10 BUAAM YU4eOHOM padoThI
Tabmuma 6 — ConepxaHue TUCITUTUTMHBI
Ne Haumenoanue paszjena,
ConepsxaHue 3aHsITHS
/i TEMBI JUCIUTUINHBI
Coolepoicanue 1eKYUOHHO20 KypCa
1 BBenenne B MeTOIBI OO01mast MocTaHOBKA 33aJa4i MaITHHHOTO 00y4ueHns. OOydeHHe ¢ yIuTeeM
MAaIIAHHOTO O0yYCHHUS u Oe3 yumurens, o0ydeHne ¢ MOAKpPETUICHIEM. 3a1a4n KIacCu (UKL,
BOCCTAHOBJICHUSI PETPECCUH, TIPECKa3aHusl. Moesn anropuTMOB.
[pu3naku. Tums! npusHakoB. [lorsaTue QyHKIIOHAA KadyeCcTBa.
BepositHocTHas mocTaHoBKa 3a1a4un. OieHKa 000Iaronel ClIocCOOHOCTH.
[TpoGnema nepeoOydenus. Kpurepun oneHkn kadectsa paboThI
ITOpUTMOB MamMHHOTO 00yueHusi. ROC-kpussie. [TIpumepst
NPaKTHYECKUX 33/1a4 MAllTMHHOTO 00y4YeHUs!
2 Mertpuyeckne METOIbI O0001IeHHBI MeTpuUecKuil kinaccudukarop. Bumsr Mmetpuk. Metos
MAaIIMHHOTO 00y4YeHuUs omwkaiiniero cocena. Anroput™ k-6mmwkaiimunx coceneid. B3penienHas
Bepcus anropur™a k-6nmmkaiimmx coceneit. Meron oxna [Tapsena. Meron
MOTeHIMANbHBIX (QyHKIUH. [ToraTHE 3Tanona. OTCTynBI U Kiaccu(uKanms
00BEKTOB.
3 JIunetinsie Metonsl MammHHOTO | [TocTaHOBKA 337324 TMHEWHOW PErpecCHH M TMHEHHON KIacCHU(pIKAIIHH.
o0ydeHus MeTo HANMEHBIINX KBaPAaTOB B MATPHYHON (hopMe. AHATTUTHIECKOE
penienue. Perymsapuzais B 3a1a4d perpeccuy. MynbTHKOJIMHEAPHOCTh U
Ioxast 00yCJIOBJICHHOCTh KOBAPHAILIMOHHON MaTpHUIbL. | peOHeBas
perpeccusi. Meron nacco. Jluneitnsie knaccugukaropsl. Meron
CTOXAaCTHUYECKOTO IpaiueHTa. YIIydieHne cxoaumoctu Merona SGD.
Jloructuueckas perpeccust. Meron onopHbIX BEKTOPOB. JIMHEHHO
paszaenuMbie BEIOOpKHU. J{BolicTBeHHAs 3aqaua. HenuHeiiHbie 000IeHHs.
Bo3MoxHbIE BUIBI sS1ED
4 Knacrepuzanus u Metonp! kiactepuanuu. TUIIBL KIACTEPHBIX CTPYKTYpP. PyHKIMOHAI
BEPOSATHOCTHOE MOJICTIMPOBAHUE | KadyecTBa kiactepusanuu. EM-anroputM. Meron k-cpeanux.
JAHHBIX Uepapxuueckas knacrepusanust. opmyna Jlanca-Yunbsmca. boictpas
arJoMepaTHBHAs KJlacTepU3alysl.
Codeporcanue 1abopamopHbix 3aHAMULL
1. Baenenue B MeTozpl IToaroroBka MaHHBIX ISl MOJIEINPOBAHUS
MaIIMHHOTO 00y4EHHs OcHoBsl Python. Pabora ¢ 6ubnmorekoit NumPy
IepBruHEIi aHanmn3 aHHBIX ¢ Pandas
2 MeTpuueckrue METOb BusyainbHblil aHanu3 JaHHBIX
MaIIMHHOTO 00y4YeHuUs
3 JIuneitHble METOBI MAIIMHHOTO | JlepeBbsi NPUHSATHUS pELICHUI
o0y4eHust JlnHeHHBIE METOTBI
Jluneiinas perpeccus, Lasso u RF-perpeccus. [Toctpoenue u ot60p
MIPHU3HAKOB
4 Knacrepuzanus u OO6yuenue 6e3 yunurens. MeTo1 TaBHBIX KOMIOHEHT. Kiactepusarus

BEPOATHOCTHOC MOJACIIUPOBAHUE
JAHHBIX

4 TlopsinoK OLEHMBAHUSI YCIIEBAEMOCTH H

chopMHUPOBAHHOCTH

KOMIIETCHIMH 00yYalIIerocs B TeKyleil U NPOMesKyTOYHOM aTTeCTallUM.
JUist TIOJIOKUTENFHON OIIEHKH 10 pe3yiabTaTaM OCBOEHHS JIMCLUHUIUIMHBI 00ydarolemMycs
HEO0XO/IMMO BBINIOJIHUTh BCE YCTAHOBIIEHHBIE BHJbI y4eOHOW paboThl. OIeHKa pe3ylbTaToB
paboTsl oOydatomierocst B 6amiax (Mo Bujgam) MpuBeaeHa B Tabmuie 7.

Tabmuma 7 - Ilkxama u

MOKa3aTeNu OLIEHWBAaHUS Pe3yNbTaTOB Y4eOHOH padoThI

oOyuJaronuxcs 1o Buaam B 6apHo-peiiTuaronoii cucteme (bPC)

8 cemectp
Vuebnas pabora |Cymma  |Buapl u pe3ynbraThb
(BUBI) OamoB  |yueOHOMU paboTHI

O1eHKa B aTTeCTALIUU bannel

(mKaJia ¥ oKa3aTesd OICHUBAHNS)




Tekymias yueOnas (60 JlexunonHble 3aHATHUS 2 6amoB TocemeHue | JIeKIUOHHOrO 3aHsaTHs |8-16
pabota B cemecTpe (KOHCIIEKT)
(ITocemenue (8 3amsTHiIA)
3aHATHH 110 JlaGoparopHble paboTsl  |OTYeT MO JadopaTopHOii padote (4 oT4era): 18-44
PacIUCaHuIo U 5 6ayutoB (BeimontHEeHO 51 - 65% 3amanwnii)
BBITIIOJTHEHUE 7 6aju1a (BEIIONTHEHO 66 - 85% 3amanmii)4 11
3a1aHMi) 6aJutoB (BemmonHeHO 86 - 100% 3amanmii)
Hroro nmo Texyuieii padore B cemecTpe 41-60
IMpomexyrounas |40 Teopernueckue Borpockl |10 6anaoB (moporoBoe 3HaUCHHUE) 10-20
aTTecTanus (2 Bompoca) 20 6annoB (MakcHMalIbHOE 3HAUCHUE)
(ox3amen)
Perenue 3amau( 2 5 6ayutoB (TTOpOTOBOE 3HAYUCHNUE) 10-20
3a/1a49H). 10 6ans0B (MaKCHMaITLHOE 3HAUYCHUE)
HToro mo mpoMeKyTo4HO# aTTecTanun (IK3aMeH) 20-40

CymMmapHasi oneHka no gucuuminte: CyMmma 6ajuioB TeKyILeH U MpoMexyTouHoi arrectauun 51 — 100 6.

B mpoMexyTouHO#l arTecTalyu OIeHKa BBICTaBIsieTcs B BenomocTh B 100-0ammbHOIM
1IKajge ¥ B OyKBEeHHOM 3KBUBasIeHTEe (Tabnuia &)
Tabnuma 8 — Cootnecenue 100-6annpHOM 1IKaIbl 1 OYKBEHHOTO SKBUBAJICHTA OLEHKU

YpoBHU OCBOCHUSA Ox3zamen 3auem
Cymma HabpaHHbIX - -
o8 JACLHUIIIIMHEL A Oyenka byxeennuiii sx6usanenm byxeennuviti
KOMTIETeHIIN ] 9KBUBANEHIN
86 - 100 [TponBuHyTHIH 5 OTIIUYHO
66 - 85 [ToBbIIIIEHHBIH 4 XOpOHIOo 3auTeHo
51-65 [Toporossiii 3 yJIOBJICTBOPUTEIHHO
0-50 [epBoIit 2 HEYJIOBJIETBOPUTENIEHO He 3aureno

5 MarepuajibHO-TeXHHYECKOe, IPOrPaAaMMHOE M Y4eOHO-MeTOoAn4YecKoe
o0ecrneyeHne TMCHUIIUHBI,

5.1 YueOHnas iureparypa

OcHosHas yuebHas 1umepamypa

1. ®nax, 1. MamunaHoe oOyvenue. Hayka W MCKYCCTBO MOCTPOCHHS AlTOPUTMOB, KOTOPBIC
W3BJIEKalOT 3HaHus U3 aanHbix / [1. ®aax. — Mocksa : IMK Ilpecc, 2015. — 400 ¢. — ISBN 978-5-
97060-273-7. — Texkct : snexTpoHHbM // Jlans : snekTpoHHO-OMOMMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/69955. — Pexum noctymna: uist aBTOPH3. MOJIB30BaTENEH.

Hononnumenvras yuebnas aumepamypa

1. I'magunun, 1. E. Texnonorun mammuaHoro o0y4yenus : yueOHo-meroanueckoe nocoodue / I1. E.
I'magumua, K. O. bouenmna. — Cankr-Iletepbypr : HUY HUTMO, 2020. — 75 c¢.— Texkcer:
3IIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTEeYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/190885. — Pexwum moctyna: st aBTOpHU3. OJIb30BATEINCH.

2. Wanes-Bapm, L. Muen mamuuHOro oOyueHus : yueOHoe mocobue / L. Hlanes-IlIBapii,
ben-/laBunlll. ; mepeBoy ¢ anrmmiickoro A. A. CrmakuHa. — Mocksa : JIMK Ilpecc, 2019. — 436 ¢c. —
ISBN 978-5-97060-673-5. — Tekcr : amekTpoHHbli // JlaHb : 37eKTpOHHO-OMOIMOTEYHasl cucTeMa. —
URL.: https://e.lanbook.com/book/131686. — Pexxum mocTyma: s aBTOPH3. MOJIB30BATENEH.

3. baiimyparos, W. P. MeTonbl aBTOMaTH3aMK MalllMHHOTO 00y4YeHus : yueOHoe nocobue / 1. P.
BaiimyparoB. — Cankr-Iletepoypr : HUY UTMO, 2020. — 40 c. — TekcT : 3nexTpoHHbIH // JlaHb :
JNEKTPOHHO-OnOMMoTeynas cucrema. — URL: https://e.lanbook.com/book/190871. — Pexum nmoctymna:
JUISL aBTOPHU3. TI0JIb30BaTENEH.

4. Maxkunny, Y. Python u ananu3 manHbix / Y. MakkuHHY ; NEpeBOJ ¢ aHIIUiicKoro A. A.
CrnunkuHa. — 2-0€ u3f., uctp. u gorm. — Mocksa : JIMK Ilpecc, 2020. — 540 c¢. — ISBN 978-5-97060-
590-5. — Tekcr: oiekTpoHHbIi / JlaHb : 2JaeKTpOHHO-OMONMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/131721. — Pexxum mocTyma: ajst aBTOPH3. OIB30BATENEH.




5.2 MarepuajbHO-TEXHUYECKOE
TUCIHUITHHBI.

U TNporpamMmHoe

odecmeuenmne

Y4eOHble 3aHTHS 10 IUCHUIUIMHE TPoBOAATCS B yueOHbIX ayautopusx KI'TIN KemI'V:

610 YueGnast aynuropust (MyJIbTUMEINITHAS )UIsl IPOBEICHHUS:

- 3aHATUH JEKIMOHHOTO THIIA,

- TEKYILETro KOHTPOJISt ¥ IPOMEXXYTOYHOH aTTeCTaIHH.
Croenuaau3npoBaHHasn (yueOHasi) MedelIb: TocKa MesioBast, kKad)eapa, CTONBI, CTYJIbSL.
OobopynoBanue A/ Npe3eHTALIMU Y4eOHOro MaTepuaJsia: CTALlMOHAPHOE - KOMIIBIOTED, SKPaH,
MPOEKTOP.
Hcnoab3yemoe nmporpammHoe obecmeuenne: MSWindows (MicrosoftimaginePremium 3 year
o cyommuer3snonHoMy noroopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 1.), LibreOffice
(cBobomuO pacmpoctparsemoe I10), FoxitReader (cBobomno pacmpoctpansemoe I10), Firefox
14 (cBoGomno pacmpoctpansiemoe I10), Snpmekc.bpayszep (oredecTBeHHOE CBOOOIHO
pacnpoctpansiemoe [10).
HNnTepHeT ¢ o0ecnneyenueM gocryna B JUOC.

VY4eOHblii KOpIyC
Ned.

654079,
KemepoBckas
0071acTh, I.
Hosoky3Henk, np-
KT Mertamnypros,
n. 19

502 KoMnbloTepHBIi Kiacc.
YuebHas ayauTopus (MyJIbTUMEIUIHAS) U1 IPOBEACHUS:

- 3aHATUH JEKINOHHOTO THIIA;

- 3aHATHH CEMHHAPCKOTO (MPAaKTHYECKOT0) THIIA;

- 3aHATHH 1a00PaTOPHOTO THIIA,

- TPYIIIOBBIX M HHANBHUYaIbHBIX KOHCY/IbTalNH;

- CaMOCTOSTENIFHOH paboTHI;

- TEKYILETro KOHTPOJISt ¥ IPOMEKYTOYHOH aTTeCTaIHN.
CrnenuanusupoBaHHas (yueOHas) Mebesib: TOCKa MEJIOBasi, CTOJIbI KOMITBIOTEPHBIE, CTYJIbSI.
O0OopynoBaHue ISl TIpe3eHTAIIMM Y4YeOHOTr0 MaTepualia. CMmayuoHapHoe - KOMIIBIOTEp,
9KpaH, IPOEKTOP, HAYIIHUKH.
JlaGopaTopHoe 060pyI0BaHME: CTAI[IOHAPHOE — KOMITBIOTEPHI T oOyuatomuxcs (16 mr.).
Hcnoan3yemoe nporpammHoe odecneuenue: MSWindows (MicrosoftimaginePremium 3 year
o cyonuiieH3noHHOMY oroBopy Ne 1212/KMP ot 12.12.2018 r. g0 12.12.2021 r.), LibreOffice
(cBobomgro pacmpoctpansemoe I10), Firefox 14 (cBobomHo pacmpoctpansemoe I10),
SAnnexc.bpaysep (oredecTBeHHOE cBOOOAHO pacmpoctpansemoe I10), MicrosoftVisualStudio
(MicrosoftimaginePremium 3 year mo cybnunen3unonHomy gorosopy Ne 1212/KMPor
12.12.2018 r. mo 12.12.2021 r.), Cpena cratuctideckux BeraucieHuid Rv.4.0.2 (cBobomHO
pacmpoctpansemoe [10).
HNuTepHer ¢ o6ecnieyennem gocryna B JUOC.

VY4eOHbIil KOpIyC
Ned.

654079,
Kemeposckas
00J1aCTh, T.
Hosoky3Henk, np-
KT MeTtamiypros,
n. 19

5.3

HH(pOpPMALMOHHBIE CIPABOYHBIE CHCTEMBI.
Ilepeuens CIIB/I u UCC no aucumnmniinne

CoBpeMeHHble  mpodeccHOHAIbHBbIE  0a3bl

AaHHBIX

H

1. Hudopmannonnas cuctema «OOLMEPOCCUHCKUN MaTEMAaTHUECKUN MOPTAID», PEXUM
nocryma : http://www.mathnet.ru/
2. WHpOpMamMOHHAs cHCTeMa «DKCIOHEHTa» - LEHTP WH)XCHEPHBIX TEXHOJOTHHA W

MOJIETTMPOBaHUS, PEXUM nocTyna :http://www.exponenta.ru
3. baza mannbix Science Direct (6osiee 1500 >xypHaJIOB M31aTENbCTBA

Elsevier, cpenu

HUX U3JaHUs 110 MaTeMaTHKe 1 HHPOpMaTHKe), peskum poctyma :https://www.sciencedirect.com

4. UCI
MalIMHHOTO 00yueHus - http://archive.ics.uci.edu/ml/

Machine Learning Repository — pemno3uropuii HaOOpPOB JMaHHBIX IS

5. IAPR Education Committee & Resources — KOIEKIMs CCBUIOK Ha
o0Opa3oBaTenbHbIE PECypChl MO PACIO3HABAHHIO 00pa30B, MAIIMHHOMY OOY4YeHHIO, 00paboTKe
CUTHANOB, 00pabOTKe W300paKEHUH ¥ KOMIBIOTEPHOMY 3pEHHIO, TMOJAepKUBacMast
MexnyHapoaHou acconuanuen pacro3HaBaHus o0pa3oB -

http://homepages.inf.ed.ac.uk/rbf/IAPR/index.php

6. Ilopram mo WHTEIUIEKTYalIbHOMY aHAIM3y JaHHBIX, MOJEpKUBaeMblid [ puropruem

[MTarenxum-IIamupo - http://www.kdnuggets.com/
7. TlpodeccmonanbHplii  MHPOPMAIMOHHO-AaHATUTHYECKHN  pecypc,

MMOCBSIICHHBIN



http://www.exponenta.ru/
http://archive.ics.uci.edu/ml/
http://homepages.inf.ed.ac.uk/rbf/IAPR/index.php
http://www.kdnuggets.com/

MaIIMHHOMY OOy4Y€HHIO, PAaclOo3HaBaHHUIO OOPa30B M HMHTEIJICKTYAIbHOMY aHAJIM3y JAHHBIX. -
http://machinelearning.ru

6 Huble cBegeHUs U (MJIM) MATEPHUAJIBI.
6.1. IlpumepHble BONPOCHI M 3aJaHus / 3aJa4H I NPOMEKYTOYHOM

aTrrecrainum
Tabauna 9 - IlpuMepHble TeopeTHYecKHe BONPOCHI W NpPaKTHYecKuHe 3agaHusi /
3a/1a4M K 3a4eTy

Pazgenel v Temsl | [IpuMepHBIE TEOPETUUECKHUE BOIIPOCHI IIpumepHsbie
MPaKTHICCKUE 3aJaHus /
3a1a4n

Bgenenne B 1. [TocranoBKa 3ama4un MamuHHOTO 00y4deHns1. O0y4ueHue ¢ [Toxaxxute, 9TO ¢ POCTOM

METOIBI yuurenem u 0e3 yuntens. TUnsl mpu3HaKoB pa3MepHoCTH

MAalIuHHOI'O 2. Tunel 3ana4. JInHeiHble MOeNN IIPOCTPAHCTBA IIPU3HAKOB

oOy4eHust 3. Ilpumeps 3a1au 00ydeHus 6e3 yuurens (3-5 npumMepoB) IpU paBHOMEPHOM

4. Ilpumepsl 3ama4 o0ydeHus ¢ yuautesaeM (3-5 npumepoB) pacIpenereHH TOUEK B
5. @yHKIMOHAN KauyecTBa. MUHUMU3AIMS SMIIMpHUYECcKoro pucka | kyode [0; 1]d BeposTHOCTH
6. [lepeoOyuenne. Metoas! Banmunammu Moaeneii. Kpocc- morracThb B ky06 [0; 0, 99]d
BaJTAAALMS CTPEMUTCS K HYJIO. JTO

OJ1Ha U3 WLTIOCTPALMM
MIPOKJIATUSA pa3MepHOCTEN
(dimension curse).
[ompoOyiiTe npumymaTh
WJIM HalTH ellle KaKyo-
HUOYIb WIUTFOCTPAIIUIO K
3TOMY SIBJICHUIO U KPATKO
W3JI0KUTh. B ueM mo-
BalllEMy CyTb MPOKJIATHS
Pa3MEpPHOCTH U KaKoe 3TO
MMeeT 3HaUeHHE IS
3a/1a4 MalllMHHOTO

oOyuenus?
Mertpuueckue 7. MeTpuueckne MeToIbl Kitaccuukanui. Buasl paccrosHuit 1. Moxer 11 B MeToge k
METObI 8. MeTox Oimkaiinero cocema. Meron k OikaiImx cocenei. Onxailimux cocenei mpu
MalIMHHOIO BsBemennsiii Meton k Ommxalimmx cocenei k =2 momy4utscs
o0y4eHust 9. Ot6op 3TanoHHbIX 00beKTOB. [loHsTHE OTCTYIA. Jy4IINA pe3yNbTart, YeM
Krnaccudukarms o0bekToB npu k = 1? Otkassl oT
10. Perpeccust o coceqauM oobektam. OkHo [lap3ena KJIacCU(UKAIIIH TOXKE
CUNTATh OIINOKaMH.
JInnelinsie 11. JIuneiinas perpeccus. [locraHoBka 3agaun. MatpuuHas 1. ITokaxwure
METO/bI ¢dopmynupoBka. Tounoe perienne ACHMIITOTUYECKYIO
MalIMHHOIO 12. Perynsipusanust B TMHEHHON perpeccuu. Bumst SKBUBAJICHTHOCTb
oOydeHust peryaspu3aTopoB SHTPONUIHOTO U
13. I'pebHeBas perpeccust. Jlacco-perpeccus CTaTUCTUYECKOTO

14. ItepaTtuBHAast Bepcus PEIICHHUS 3a/1a49H JIMHEHHON perpeccun | KpUTEPHEB
0e3 perynspu3alii 1 ¢ peryispusanueii. MeTox rpaiueHTHOr0 | MH(GOPMAaTHBHOCTH.

cIIycKa 2. Kakas ctpaTerus

15. BeposiTHOCTHasi MOJIeh TAHHBIX. MakCUMyM MOBEACHUS B IUCThIX
TIPaBAOIO 00U pEeIIaoIero aepesa

16. JIunetinsiit kmaccudukarop. Orcrymsr. OyHKITHOHAT IIPUBOJUT K MEHbILIEH
KauecTBa BEPOSITHOCTH OLINOKH:
17. Merop croxactnueckoro rpaguenta (SGD). [IpenmymiectBa | oTBewarth TOT Kiacc,

U HEJIOCTaTKU KOTOPBIN 1peobiagaeT B
18. Metoap! ynyumenus cxonumoctu SGD (MeTon MOMEHTOB, JIUCTE, WIN OTBEYATH
Meto Hecteposa) CIIy4aiHO C TeM XKe

19. Metops! ynyumienus cxonumoctd SGD (AdaGrad, pacnpeneneHueM
RMSProp, Adam) KJIACCOB, YTO U B JMCTE?
20. Jloructrdeckas perpeccus. [IpocToii baiiecoBckmii 3. [Mokaxwure, 9TO
knaccuukarop. CurmonganbHas QyHKINS PETYISPU3ATOp B 3a1a4e

8
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21. Meton onopHbIX BekTopoB (SVM). [TocTanoBKka 3amadu ist
JIUHEWHO pa3/IeIuMOii BEIOOPKH 0e3 BEIOPOCOB

22. Otcrynsl B SVM. Yuer BeIOpocoB. DOpMYIIHPOBKa TEOPEMBI
Kyna-Takkepa. J[BoiicTBeHHas 3a1aua

23. Knaccuduxanus 006ektoB B SVM. [loctaHoBKa 3a1aun
4yepe3 JBOHCTBEHHBIE IEPEMEHHBIE A

24. Henuneiinsie sinpa B Metoae SVM. [Ipumepst saep.
CriocoOBI UX TOCTPOCHHUS

25. OcHOBHBIE METPUKHU KadecTBa anroputMoB. ROC-kpuBeie

JMHEHHON
KJIacCU(pUKaIK NMEeT
BEPOSITHOCTHBIN CMBICIT
aTnpHOPHOTO
pacnpeneneHus
apaMeTpoB MOJCIIEH.
Kakue pacnpenenenus
3amaroT [1-perymspuzaTop
u [2-perynspuzarop

Knacrepuzauus u
BEPOSITHOCTHOE
MOJIEITMPOBaHNE
JaHHBIX

26. Metopp! KiTacTepuanyui. THIBI KITACTEPHBIX CTPYKTYP

27. ®yHKIMOHAJ KayecTBa KIacTeprU3alliuu.

28. EM-anroput™ B KIacTepHOM aHAIN3E

29. Meron k-cpenuux

30. Uepapxuueckas knacrepuzanusi. Dopmyna Jlanca-Yunbsmca
31. beicTpas arnoMepaTHBHAsI KJIacTEpHU3aIMsL.

Tlokaxwnre, Kak
MTOJTy9YaeTCs YCIOBHAS
ONITUMH3AIHOHHAS
3a1aya, pemaeMas B SVM
U3 COOOpaKCHUI
MaKCHUMHU3AIUH
pa3aendroeil noJ0Chl
MEX1y KJIacCaMu.
MoO’KHO OTTaJIKUBATHCS
OT JINHEHHO pa3IeTuMOro
clIydasi, HO HTOTOBOE
BEIpaKEHUE TOJDKHO
OBITH M1 00mero. Kak
9Ta 3a[a9a CBOIMTCS K
0e3ycloBHOM 3a/1aue
ONTUMU3AIIH?

CocraBurens (n): Pemernukona E.B., nornent




