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AHHOTanuA padoyeil MPOrpaMmbl THUCUUIIMHBI

Jucuumnuaa «CucTeMbl UCKYCCTBEHHOTO MHTEJUIEKTa» BXOAMT B 00S3aTENbHYIO YacTh
OIIOII 6akanaBpuata 1o HampabieHuto noarotoBku 01.03.02 — Ilpuknamgnas mMareMaTvka U
uHpOpMaTHKA.

JucuumnnuHa peanusyeTcss Ha ¢akylbTeTe MAaTeMaTUKU M KOMIIBIOTEPHBIX HAyK
Kadenpol AUCKPETHON MaTeMaTHUKU U HHPOPMATHKHU.

CopepxaHue IUCLMILUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C OCHOBHBIMHU
3ajjayaMM MalIMHHOTO OOYYeHHMs: KJIACTepU3alMM, KIacCU(UKALUU, perpeccuu, MOHUKEHUS
pPasMEpPHOCTH, NMPHUKIAJHBIMU MOJAEISIMH MAlIMHHOTO OOy4eHUs: HEMpOHHBIE CETH, 00yueHHEe ¢
yduTeneM u 06e3 yuuTels, paH)KUpOBaHUE, aallTUBHOE IIPOTHO3UPOBAHUE.

JucuuiuinHa HaneneHa Ha (POpMHUPOBAHUE CIICAYIOIIUX KOMIIETCHIIMH BBITYCKHUKA!
obmenpodeccruonanbubix — OITK-4.

HpeHOHaBaHI/IC AUCHUIITIMHBL  MIPEAYCMATPUBACT IIPOBCACHHUC CICAYHOINHUX BHUIAOB
y‘le6HHX 3aHSATHI: JICKOHUU U ITPAKTHUYCCKHUEC 3aHATHA.

PaGouass mporpamma QUCHUIUIMHBI MPEAyCMaTPUBAET MPOBEACHHUE CIEAYIOIIUX BHIOB
KOHTPOJISI yCIeBaeMoCcTH B (opMe KOHTPOJBHBIX PA0OT M KOJJIOKBUYMA, M MPOMEXKYTOUYHBIN
KOHTpOJIb B popme 3auéra.

OO0beM IHUCIHUILUIMHBI 2 3a4eTHBIE €IUHHIBI, B TOM YHCIE B aKaJeMHYECKHX Yacax IO
BUJaM Y4eOHbIX 3aHaTuii: 16 nekuwmii, 14 npaktuueckux, 42 — CPC.

VueOHble 3aHATUSL ®opma
o IIPOMEKYTOUHO
£ B TOM YHCIIE: T —
o)
=
3 KonrtakTHas paboTta oOyJaronmxcs ¢ CPC, B Tom (saver,
IpenoaaBaTenemM 4HCIIE 3a4ET, AudepeHnmpo
. muddepermy | BAHHBI 3a4eT,
= U3 HUX o 9K3aMEH)
3 POBaHHBII
a e 3a4eT
S Jlexuun | Jlaboparopuslie | IlpakTuuec ’
M 9K3aM€H

3aHATUSA KHE 3aHATUA

8 72 | 30 16 14 42 3auéT




1. Ileau ocBOeHMS TUCHUIIJIMHBI

IenssMu ocBOeHUs AUCHMIUIMHBI «CHCTEMBI HMCKYCCTBEHHOI'O HMHTEJIEKTa» SIBIISETCS
U3y4yeHHEe MaTeMaTHMYeCKUX OCHOB M TEXHOJOIMH MAIIMHHOIO OOydYeHHs, IOJy4YeHue
npeicTaBieHuss 00 OCHOBHBIX 3a/layaX MAaLIMHHOTO OOY4YeHUs, IMOCTPOEHUS M 0O0ydeHUs
HEHPOHHBIX CETEH.

]_[CJ'II/I HeO6XOI[I/IMBIe JJI1 JOCTUXKCHU S IMOCTaBJICHHOM 3aaa4u COCTOAT B CICAYIOLIEM:

— BeipaboTaTh HaBBIKM NPEACTABICHUS 337a4 B IPOCTPAHCTBE COCTOSIHUN U ONTHMU3ALUN
IIOMCKA PEIICHU.

— IIproOpecTy HaBBIKU CBENIEHUS CIIOKHBIX 33/1a4 K M0/[3a]]a49aM C IIPUMEHEHUEM rpadoB
«U/NIN».

— I/I?,yT-II/ITI) MOACIIN MPCACTABICHUA 3HAaHUU B HUHTCJUICKTYAJIbHBIX CUCTEMAX.

- HOJ’Iy‘{I/ITL MMpCACTABJICHUEC O IIPUHIUIIAX OpraHU3aluu HHTep(beﬁca Ha CCTCCTBCHHOM A3BIKE K
0ase 3HaHuH HHTCHHCKTY&HBHOﬁ CHUCTCMBI.

— M3y4nTh BOIIPOCHI OpraHU3aly MalllMHHBIX CIIOBAPEH I pELICHUS 33/1a4 KOMIIBIOTEPHOU
00pabOTKU TEKCTOB €CTECTBEHHOM S3BIKE.

2.Mecto qucuuiuiuHbl B cTpykrype OIIOII 6akanaspuara

Jucrummaa «CHCTeMbl MCKYCCTBEHHOTO HMHTEJUIEKTA» BXOAUT B O0S3aTENBbHYIO 4YacTh
OIIOIT GakamaBpuara mo Hampasiennto moarorosku 01.03.02 — TlpukinagHas MaTemaTwka u
UHpOpMaTHKA.

N3ydyenne aucuumiuuHbel «CHCTEMBI HCKYCCTBEHHOIO MHTEIUIEKTa» OCHOBBIBAETCS Ha
3HAHMAX M YMEHMSX CTYACHTOB, MOJYYEHHBIX B IPOLECCE TAKUX JUCHUIUIMH Kak «OCHOBBI
IPOrpaMMUpPOBaHusA», «COBpPEMEHHBIE TEXHOJIOIMM IPOIPaMMHUPOBAaHUA», «JluckpeTHas
MmaTteMaTHkay, «OCHOBBI MaTeMaTH4eckoil o0paboTku uHpopman», «Beenenue B anredpy u
TEOMETPUION.

3HaHMsI, NTOJIyYEHHBIE B PE3yJIbTaTe M3Y4YEHUS AUCHMUILUIMHBI «CUCTEMBl HCKYCCTBEHHOTO
MHTEJJIEKTa» OyAyT HCIOJIb30BAThCA B IMOCIEAYIOLIEM OCBOCHHUU JUCUUIUIMH, B KOTOPBIX
UCIOJIB3YIOTCSI TH(POPMAIIMOHHBIE TEXHOJIOTUH.

3HaHus, HaBBIKM M YMEHUS, IPUOOPETEHHBIE B MPOILIECCE N3YUYEHUS TUCHUIUIMHBI B X0J1€
JeKIMHA, TPaKTHUECKUX 3aHATHA M CaMOCTOSATENBHOW paboOThl, MOJDKHBI BCECTOPOHHE
UCITOJIb30BaThCsl CTY/EHTAMM Ha 3aBepIIAlOIIeM »JTarne oOydeHHus, a Takke B Ipoliecce
nanpHeimeil npodeccuoHanbHOM NeATeNbHOCTH MPU PEIIEHUH IHUPOKOTo Kilacca MPHUKIATHBIX
3ajad.

3. Kommnerenuuu oOyuyawmerocs, ¢Qopmupyembie B pe3yJabTare
OCBOCHHS JUCHUILUIUHBI (MepevyeHb IVIAHUPYEMbIX pPe3yJibTATOB 00Y4YeHUsl H
Npoueaypa 0CBOCHUs).



Kon n Kon n HanmeHoBaHue IInannpyemsbie pe3yJibTaThl IIpouenypa
HauMeHOBaHMe HHINKATOPA I0OCTHKEHUS | 00y4YeHHsl 0CBOCHMS
KOMIIEeTEeHIINH U3 KOMIeTeHIn i

onon

OIIK-4. Cnoco0en | OIIK-4.1.3naer 3HaeT: OCHOBHBIC TIPHUHIIHIIBI Pedepar,
MIOHUMATh OCHOBHBIE TIOJIOXKEHUS U | JOKYMEHTAI[HOHHOTO MUCHbMEHHBIN
MPUHIUIEL paOOThI | KOHIICTIIIUN obecredeHust onpoc,
COBpPEMECHHBIX IMPUKIAAHOIO u Hpo(l)eccuoﬁaﬂ[,ﬂo]}i YCTHBIﬁ
WH(OPMALIMOHHBIX | CHCTEMHOTO JESITEIBHOCTH C YYETOM onpoc
TEXHOJIOTUI U | IPOTPaMMHUPOBAHUA, TpeGoBanuii HHMOPMALHMOHHOMN
WCIIOJIb30BaTh  UX | APXUTEKTYPHI Ge30MaCHOCTH; ANTOPHTMBI

JUTSL peLIeHUs 3a/1a4d | KOMIIBIOTEPOB U ceTei (B DCIIICHHS CTAHIAPTHEIX

npoecCHOHATLHOU | TOM qrcIie M | O praH3AIMOHBIX 3a1av;

JEeSTEIbHOCTH r1100aIbHBIX ).

OCHOBHBIC ITOHATHA,
TEOPETUYECKUE TTOJIOKCHHS U
MCTOJbI ITPOTrpaMMHUPOBAHUA
Ha SI3bIKAX BBICOKOI'O YPOBHSI.
YMeer: NpUMEHATh METObI
MIpOrpaMMHUpPOBaHU IIPU
pelIeHnr pa3HOOOPa3HBIX
3a]]a4 TeOPETUIECKOTO U
MPAaKTUYECKOTO COACPIKAHMSL.
Bnageet: MmeTonamu
MIporpaMMHUpOBaHUs Ha
Pa3IMYHBIX SI3BIKAX BHICOKOT'O
YPOBHS 11 peLICeHUs
TEOPETUYECKUX U
MPaKTUYECKUX 3a71ad.

OIIK-4.2.Ymeer
UCIOJIb30BaTh
MH(pOpMalLlMOHHbIE
TEXHOJIOTUU B
npoQeCCHOHAIbHON
JeSITebHOCTH

3HaeT: OCHOBHbBIE HAIIPABJICHUS
MPUMEHEHUS
UHPOPMAITHOHHO-
KOMMYHHMKaIIHOHHBIX
TEXHOJIOTHI B HAyKE U
00pa3oBaHUH; TPUHIIUTIBI
MOCTPOCHUS CETEH; TOKaNbHbIC
U IJ100aJbHbIE CETH; CETh
WnTtepHeT; 6€30MacHOCTD
KOMIIBIOTEPHBIX CETEH.

VYMeer: BHIOHpATh

3¢ PeKTHBHBIC
UH(POPMaIIMOHHbIE
TEXHOJIOTHH IS
HCIIOJIb30BaHWA B HAYYHBIX
UCCIIEIOBAHUAX U YIeOHOM
npouecce. Bianeer: meTonamu
MaTeMaTH4YEeCKOI0 U
ANTOPUTMUYECKOTO




MOJIEIIMPOBAHHUS U
WH()OPMAITMOHHO-
KOMMYHHKaIIHOHHBIX
TEXHOJIOTHI B HAYKE U
00pa3oBaHHM.

OIIK-4.3.1meer
MPAKTUYECKHE  HABBIKU
pa3paboTKu
MPOrPaMMHOTO
obecrieueHus JUTSt
pelieHus 3az1a
poQeCCHOHAIBHON
JESTEIIbHOCTH.

3HaeT: TEOPETUICCKUE
MOJIOXKEHUS U METOIbI

MPOrPaMMHUPOBAHUS HA S3BIKAX

BBICOKOT'O YPOBHS. Y MEET:
BBIOMPATH (P PEKTUBHEBIE
WH(POPMAITMOHHBIC
TEXHOJIOIUU IJIA
WCTIOJIb30BaHMS B HAYUHBIX
UCCIIEIOBAHUAX U YIEOHOM
nporecce.

Brnaneet: HaBbikKamMu
MOCTPOCHUS allTOPUTMOB U
MPOTrpaMM pas3IHYHbIX
SIBJIEHUW U MPOLIECCOB,
HaBBIKAMM HMCIIOIB30BAHMUS
WHPOPMALTMOHHBIX
TEXHOJIOTHIA AJ11 00pabOTKH
JIAHHBIX.

4. O0beM, CTPYKTYpa U COAepKAHNE JUCHHUILIUHBI.

4.1. O6beM OUCLHUILIMHBI COCTABIISIET 2 3aU€THBIE €AUHULIBI, 72 aKageMUUECKUX

qgaca.

4.2. CTpyKTypa TUCIUILUINHBL.

4.2.1. CTpyKTypa IUCIHIUIUHBI B OYHON (hopme

Buabl yueOHol padoThl, BKIIOYAst
CaMOoCTOSATeJIbHYI0 Pa0OTy CTyAEHTOB (B

yacax)

Pa3nennl 1 TeMBbI

=9

=

[>]

)
Ne UCHUILIHHBI 5 =
© =
g
n/n 10 MOIYJIsAM %
=

IIpakTHYeckue

3aHATHS
JlaGopaTopHbie
3aHATHS
CaMmocrosiTeJILHAas
JK3aMeH

padora B T.4. 3a4eT,

DopMBbI TEKYLLIEro
KOHTPOJISI
yCneBaeMoCTH 1
MPOMEKYTOYHOM
aTTecTaluu

Monyas 1. Mamemamuueckue 0CHOBbL MAWUHHO20 00yYeHUA




1 OcHOBHBIE MOHATHUSA n|l |2 2 8 VYcrHeIH ompoc,
IIPUMEPBHI IIPUKIIAIHBIX 33134 ITucemenHbIN

ompoc.
2 Jluneinslii knaccudpukarop u |1 | 2 2 8

CTOXaCTHYECKHUM IpaueHT

3 Hetiponnsie cetm. |1 |2 2 8
I'paguenTHbIE METO/IbI
ONITUMH3ALIUHT

Hmozo no mooynio 1: 36 | 6 6 24

Moayas 2. MeToas! kKiiaccupurauuu

1 MeTtpuueckue METO/IbI 2 2 4 KonTponbHas
KJIACCU(UKAIIH U PETPECCUI paboTta

2 MeTo1 OTTIOPHBIX BEKTOPOB 2 2 4

3 MHuoromepHas TUHeWHas 2 2 4
perpeccust

4 Kpurepun BeiOOpa mMoneneit u 4 2 2

METO/TIbI 0TOOpa MPU3HAKOB

Hmozo no moodynio 2: 36 | 10 8 18

HUTOro: 72 | 16 14 56 3auér

4.3. Conep:kanue JTUCUUILIMHBI, CTPYKTYPUPOBaHHOE 10 TeMaM (pa3aesiam).

4.3.1. Coodeprcanue 1eKyuOHHBIX 3AHAMUN NO OUCHUUNTIUHE.
MOI[yJ'IB 1. MaTtemaTH4ecKkye OCHOBLI MAIIIMHHOIO oﬁyqem/m

Tema 1. OcHOBHBIC MOHATHA ¥ MPUMePBI NPUKJIAJIHBIX 32124

[TocranoBka 3agau oOyueHus no npeueaeHTaM. OObeKThl U MpU3HAKU. TUIBI IKaJl: OMHApHBIE,
HOMUHAJIbHBIE, TOPAJKOBBIC, KOJWYECTBEHHbIC. THIIBI 3ajad: kiaccudukanus,  perpeccus,
[IPOTHO3UPOBAHUE, PAH)KUPOBAHUE. OcHoOBHBIE TMOHATHS: MOJEIIb AJIITOPUTMOB, METOJ
o0yueHust, GyHKIUs. 1OTeph U (DYHKIIMOHAJ KAadeCTBA, MPUHIMIT MHHUMH3AINAN  SMITHPHIECKOTO
pucka, 00001amas  CriocoOHOCTh, CKONB3AIMINA KOHTpOib. JIMHEHHBIE MOJENM PETPECcCUu U
kinaccupukanuyu. MeTtoa HauMeHbUIMX KBazapaToB. llonmmHomuanbHas perpeccus. ITpumepst
MPUKIAIHBIX 3a1a4. MeToanKa dKCIEPUMEHTAIBHOIO MCCIIE0BAaHU U CPABHEHUS aJrOPUTMOB
Ha MOJENBHBIX W pealbHbIX AaHHBIX. Ilomuron anropurmoB kiaccudpukanuu. CRISP-DM —
MEXOTPACIEBOM CTaHAAPT BEICHHUS IPOEKTOB HHTEIUICKTYAJIbHOTO aHATIN3a JAHHBIX.

Tema 2. JInHeiiHbIi KIacCH(PUKATOP M CTOXACTHYECKHI TPAIMEHT

JInneitnplii - knaccudukarop, momenb MakKamtoka-Ilnurrca, HenmpepblBHBIE aNIIPOKCUMALUH
NOpOroBOi (YHKIMU TOTEpPh. Meton croxactuueckoro rpaguenta SG. Meroa CTOXacTHYECKOro
cpennero rpamueHta SAG. OBPUCTUKHU: WHHUIMAIU3AIUA BECOB, TMOPSAIOK MPEAbIBICHUS
00BEKTOB, BHIOOP BETUYMHBI I'PAJAUEHTHOIO Ilara, «BbIOMBaHUE» M3 JIOKAIbHBIX MHHUMYMOB.



http://www.machinelearning.ru/wiki/index.php?title=%D0%9A%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F
http://www.machinelearning.ru/wiki/index.php?title=%D0%A0%D0%B5%D0%B3%D1%80%D0%B5%D1%81%D1%81%D0%B8%D1%8F
http://www.machinelearning.ru/wiki/index.php?title=%D0%9F%D1%80%D0%BE%D0%B3%D0%BD%D0%BE%D0%B7%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
http://www.machinelearning.ru/wiki/index.php?title=%D0%A0%D0%B0%D0%BD%D0%B6%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C_%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC%D0%BE%D0%B2
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F
http://www.machinelearning.ru/wiki/index.php?title=%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F_%D0%BF%D0%BE%D1%82%D0%B5%D1%80%D1%8C
http://www.machinelearning.ru/wiki/index.php?title=%D0%9F%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF_%D0%BC%D0%B8%D0%BD%D0%B8%D0%BC%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8_%D1%8D%D0%BC%D0%BF%D0%B8%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D1%80%D0%B8%D1%81%D0%BA%D0%B0&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9F%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF_%D0%BC%D0%B8%D0%BD%D0%B8%D0%BC%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8_%D1%8D%D0%BC%D0%BF%D0%B8%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D1%80%D0%B8%D1%81%D0%BA%D0%B0&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9E%D0%B1%D0%BE%D0%B1%D1%89%D0%B0%D1%8E%D1%89%D0%B0%D1%8F_%D1%81%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://www.machinelearning.ru/wiki/index.php?title=%D0%A1%D0%BA%D0%BE%D0%BB%D1%8C%D0%B7%D1%8F%D1%89%D0%B8%D0%B9_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C
http://www.machinelearning.ru/wiki/index.php?title=%D0%9F%D0%BE%D0%BB%D0%B8%D0%B3%D0%BE%D0%BD_%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC%D0%BE%D0%B2_%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B8
http://www.machinelearning.ru/wiki/index.php?title=CRISP-DM
http://www.machinelearning.ru/wiki/index.php?title=Data_Mining
http://www.machinelearning.ru/wiki/index.php?title=%D0%9B%D0%B8%D0%BD%D0%B5%D0%B9%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%82%D0%BE%D1%80
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D1%81%D1%82%D0%BE%D1%85%D0%B0%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D0%B3%D1%80%D0%B0%D0%B4%D0%B8%D0%B5%D0%BD%D1%82%D0%B0
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D1%81%D1%82%D0%BE%D1%85%D0%B0%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D1%81%D1%80%D0%B5%D0%B4%D0%BD%D0%B5%D0%B3%D0%BE_%D0%B3%D1%80%D0%B0%D0%B4%D0%B8%D0%B5%D0%BD%D1%82%D0%B0&action=edit
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[Ipobnema  MyJbTHKOJUIMHEAPHOCTH W TEPEOOYYCHHUs, PErYISApU3alUsl  HIU peayKIus
Becos (weight decay). BeposTHOcTHas mocTaHOBKa 3amauu  kinaccudukaruu. [IpuHIun
MaKCHUMyMa TMpaBAonoaoous. BeposTHOCTHAs WHTEpIpeTalus pPEeryaspu3alii, COBMECTHOE
npaBaonono0ue JaHHBIX W Mojend. [IpUHIMI MakCUMyMa amoCTEPHOPHOW BEPOSTHOCTH.
l'ayccoBckuii ©  JaniacoBCKUM  perynsipu3aropbl. Jloructuueckas perpeccus. [IpuHImn
MaKCUMyMa IMpaBIONoA00us W Jsorapudmuveckas (YHKIHS TOTEPb. MeTo[ CTOXacTUYECKOTro
rpajuenTa sl JIorapugMuueckod  (QYHKIUM TOTEepb. MHOrOKJIAcCOBask  JIOTUCTHYECKAsI
perpeccus. PerynspuzoBaHHas JIorucTHuecKas perpeccusi. KamiGposka [lnarra.

Tema 3. Heiiponnble ceTd. 'paaneHTHBIE METOABI ONTHMHU3ANNU

buonornueckuit HelpoH, momens MakKasmtoka-ITutrca Kak nuneiinsii  knaccudukatop. DOYyHKIMU
aktuBanmu. IIpobGremMa MoOTHOTHL 3amaya uckiodaromiero wik. [1oJHOTa IBYXCIOMHBIX ceTel B
MpPOCTpaHCTBE OyJeBbIX (YHKIUNA. AIroput™M 0OpaTHOrO pacmpocTpaHeHus: ommbOok. bwicTphie
METOJIbI CTOXacThueckoro rpamuenta: Ilomska, HecrepoBa, AdaGrad, RMSProp, AdaDelta,
Adam, Nadam, nuaronansusiii meton JleBenGepra-Mapksapara. [IpoGiema B3pbiBa rpajueHTa U
sBpuctuka gradient clipping. Meron cinydaiiHeIX OTKIIOUeHHW HelpoHoB (Dropout).
Wntepnperaumu Dropout. O6patueiii Dropout um L2-perynspuszanus. DOyHKUUM aKTUBALUU
ReLU u PReLU. IlpobGnema «mapanunua» cetn. DBPUCTUKU A7 (POPMHUPOBAHUS HAYAIBHOTO
npubmkeHus. Meron mocnoiHoW HacTpoiiku ceTu. [logbop CTPYKTypbl CETH: METOJIbI
MOCTENIEHHOTO YCJIOXHEHHUSI CETH, ONTHMATLHOE MPOpEKUBaHME HelpoHHbIx cetet (Optimal brain
damage).

Moayab 2. Meroasbl kiaaccupurannu
Tema 1. MeTpnuyeckue MeTOAbI KIaCCH(UKAIMHU U perpeccuu

['unoTe3sl KOMMAKTHOCTH M HeMpephIBHOCTH. OO0OIMEHHBIN MeTprUecKuii Kiaccudukarop. Meros
ommkainmx coceneit KNN u ero 06061menHus. [Tog6op uncna K mo KpuTepuio CKOIb3SIIIETo
KOHTpOJIsL. Metox okHa [Tap3eHa ¢ MOCTOSIHHOM M IEPEMEHHOMN IIMPUHON OKHA. MeTtox
MOTEHIHAIBHBIX (YHKIHI U €Tr0 CBA3b € JIMHEHHON Mozienbio kiaccudukanuu. 3aiada orobopa
3TasIoHOB. ITosHbi ckomnb3smuii KouTposts (CCV), popmyiia ObICTPOro BEIYUCICHUS U1 METOAA
INN. IMpodunas kommakTaOCTH. OTOOP ITATOHHBIX 0OBEKTOB HA OCHOBE MUHHUMH3AIIUH

(G yHKIIMOHaa MOJHOT0 CKOJIb3s11ero KoHTpoJs. Hemapamerpuueckast perpeccus. JlokanbHo
B3BCILICHHBIN METO/] HAMMEHBIINX KBaIpaToB. SnepHoe criaxuBanue. Ouexka Hanapas-Barcona ¢
MOCTOSTHHOW 1 NIEpeMEHHOM IupHUHOI OkHA. Bb1O0p QpyHKIINY Sapa U MIUPUHBI OKHA
CriakuBaHMs. 3aada oTceBa BbIOpocoB. PobacTHas HenmapaMeTpruecKasi perpeccus. Airopurm
LOWESS.

Tema 2. MeTo ONIOPHBIX BEKTOPOB

OntumanbHasi pa3fesionias THIEPIUIOCKOCTh. [loHsATHE 3a30pa MeXay Kiaccamu (margin).
Ciyqan JMHEHHOM pa3leMMOCTH M OTCYTCTBUS JIMHEWHOW pasgenumoctd. CBs3p ¢
MUHUMH3AMUEH pPEryJIspU30BaHHOTO 3MIMPHUYECKOrO prcka. KycouHo-iuHelHas GyHKIus
noTepb. 3a/1aua KBaJpaTUIHOTO MPOTPAMMHUPOBAHHS U IBOMCTBEHHAS 3a/1aua. [IoHATHE onopHbIX
BEKTOPOB. Pexomennanuu o BbIOOpDY  KoHcTaHTHI C. ®yuxuus  sapa (kKernel
functions), cnpsmusironiee  mpoctpanctso, Teopema  Mepcepa. CnocoObl  KOHCTPYKTHBHOTO


http://www.machinelearning.ru/wiki/index.php?title=%D0%A0%D0%B5%D0%B4%D1%83%D0%BA%D1%86%D0%B8%D1%8F_%D0%B2%D0%B5%D1%81%D0%BE%D0%B2&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%A0%D0%B5%D0%B4%D1%83%D0%BA%D1%86%D0%B8%D1%8F_%D0%B2%D0%B5%D1%81%D0%BE%D0%B2&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9B%D0%BE%D0%B3%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%B5%D0%B3%D1%80%D0%B5%D1%81%D1%81%D0%B8%D1%8F
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D1%81%D1%82%D0%BE%D1%85%D0%B0%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D0%B3%D1%80%D0%B0%D0%B4%D0%B8%D0%B5%D0%BD%D1%82%D0%B0
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D1%81%D1%82%D0%BE%D1%85%D0%B0%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D0%B3%D1%80%D0%B0%D0%B4%D0%B8%D0%B5%D0%BD%D1%82%D0%B0
http://www.machinelearning.ru/wiki/index.php?title=%D0%9A%D0%B0%D0%BB%D0%B8%D0%B1%D1%80%D0%BE%D0%B2%D0%BA%D0%B0_%D0%9F%D0%BB%D0%B0%D1%82%D1%82%D0%B0&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C_%D0%9C%D0%B0%D0%BA%D0%9A%D0%B0%D0%BB%D0%BB%D0%BE%D0%BA%D0%B0-%D0%9F%D0%B8%D1%82%D1%82%D1%81%D0%B0
http://www.machinelearning.ru/wiki/index.php?title=%D0%9B%D0%B8%D0%BD%D0%B5%D0%B9%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%82%D0%BE%D1%80
http://www.machinelearning.ru/wiki/index.php?title=%D0%97%D0%B0%D0%B4%D0%B0%D1%87%D0%B0_%D0%B8%D1%81%D0%BA%D0%BB%D1%8E%D1%87%D0%B0%D1%8E%D1%89%D0%B5%D0%B3%D0%BE_%D0%B8%D0%BB%D0%B8&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC_%D0%BE%D0%B1%D1%80%D0%B0%D1%82%D0%BD%D0%BE%D0%B3%D0%BE_%D1%80%D0%B0%D1%81%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F_%D0%BE%D1%88%D0%B8%D0%B1%D0%BE%D0%BA&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%94%D0%B8%D0%B0%D0%B3%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BC%D0%B5%D1%82%D0%BE%D0%B4_%D0%9B%D0%B5%D0%B2%D0%B5%D0%BD%D0%B1%D0%B5%D1%80%D0%B3%D0%B0-%D0%9C%D0%B0%D1%80%D0%BA%D0%B2%D0%B0%D1%80%D0%B4%D1%82%D0%B0&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9F%D0%B0%D1%80%D0%B0%D0%BB%D0%B8%D1%87_%D1%81%D0%B5%D1%82%D0%B8&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9E%D0%BF%D1%82%D0%B8%D0%BC%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D1%80%D0%B5%D0%B6%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BD%D0%B5%D0%B9%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D1%85_%D1%81%D0%B5%D1%82%D0%B5%D0%B9
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B5%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%82%D0%BE%D1%80
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%B1%D0%BB%D0%B8%D0%B6%D0%B0%D0%B9%D1%88%D0%B8%D1%85_%D1%81%D0%BE%D1%81%D0%B5%D0%B4%D0%B5%D0%B9
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%B1%D0%BB%D0%B8%D0%B6%D0%B0%D0%B9%D1%88%D0%B8%D1%85_%D1%81%D0%BE%D1%81%D0%B5%D0%B4%D0%B5%D0%B9
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%BE%D0%BA%D0%BD%D0%B0_%D0%9F%D0%B0%D1%80%D0%B7%D0%B5%D0%BD%D0%B0&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%BF%D0%BE%D1%82%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D1%85_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B9
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%BF%D0%BE%D1%82%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D1%85_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B9
http://www.machinelearning.ru/wiki/index.php?title=%D0%9F%D0%BE%D0%BB%D0%BD%D1%8B%D0%B9_%D1%81%D0%BA%D0%BE%D0%BB%D1%8C%D0%B7%D1%8F%D1%89%D0%B8%D0%B9_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C
http://www.machinelearning.ru/wiki/index.php?title=%D0%9F%D1%80%D0%BE%D1%84%D0%B8%D0%BB%D1%8C_%D0%BA%D0%BE%D0%BC%D0%BF%D0%B0%D0%BA%D1%82%D0%BD%D0%BE%D1%81%D1%82%D0%B8
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%BD%D0%B0%D0%B8%D0%BC%D0%B5%D0%BD%D1%8C%D1%88%D0%B8%D1%85_%D0%BA%D0%B2%D0%B0%D0%B4%D1%80%D0%B0%D1%82%D0%BE%D0%B2
http://www.machinelearning.ru/wiki/index.php?title=%D0%AF%D0%B4%D0%B5%D1%80%D0%BD%D0%BE%D0%B5_%D1%81%D0%B3%D0%BB%D0%B0%D0%B6%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
http://www.machinelearning.ru/wiki/index.php?title=%D0%9E%D1%86%D0%B5%D0%BD%D0%BA%D0%B0_%D0%9D%D0%B0%D0%B4%D0%B0%D1%80%D0%B0%D1%8F-%D0%92%D0%B0%D1%82%D1%81%D0%BE%D0%BD%D0%B0
http://www.machinelearning.ru/wiki/index.php?title=%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC_LOWESS
http://www.machinelearning.ru/wiki/index.php?title=%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC_LOWESS
http://www.machinelearning.ru/wiki/index.php?title=%D0%97%D0%B0%D0%B7%D0%BE%D1%80&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9E%D0%BF%D0%BE%D1%80%D0%BD%D1%8B%D0%B9_%D0%B2%D0%B5%D0%BA%D1%82%D0%BE%D1%80&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9E%D0%BF%D0%BE%D1%80%D0%BD%D1%8B%D0%B9_%D0%B2%D0%B5%D0%BA%D1%82%D0%BE%D1%80&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F_%D1%8F%D0%B4%D1%80%D0%B0
http://www.machinelearning.ru/wiki/index.php?title=%D0%A1%D0%BF%D1%80%D1%8F%D0%BC%D0%BB%D1%8F%D1%8E%D1%89%D0%B5%D0%B5_%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%BE&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%A2%D0%B5%D0%BE%D1%80%D0%B5%D0%BC%D0%B0_%D0%9C%D0%B5%D1%80%D1%81%D0%B5%D1%80%D0%B0

noctpoenus saep. Ilpumepsr simep. SVM-perpeccus. Perymspuszanmmm it otOopa
npu3HakoB: LASSO SVM, Elastic Net SVM, SFM, RFM. Metox peneBaHTHBIX BEKTOPOB RVM

Tema 3. MHoromepHas JinHeilHasi perpeccust

3ajgaya pErpeccuu, MHOTOMEpHasi JHMHEWHass perpeccus. MeToJ HAMMEHBINUX KBaJparoB, €ro
BEPOATHOCTHBI  CMBICI M TEOMETPUYECKHMH  CMbICH.  CHHTYISIpHOE  pasJIoXKEHHE.
[TpoGaeMbl My IbTHKOJUTHHEAPHOCTH U TIepeobydenns. Perynsipusarms. ['pebHeBas perpeccust uepes
CHHTYJISIpHOE pasjioxkeHne. Metoasl oTOopa mnpu3HakoB: Jlacco Twubmmpanu, Elastic  Net,
CpaBHEHHE C TpeOHEBOW perpeccuedl. MeToq TJIABHBIX  KOMIIOHEHT M JEKOPPENUPYIOIiee
npeobpasoBanue KapyHnena-JIo3Ba, €ro cBsi3b C CHUHIYJSIPHBIM pasziokeHueM. CrnekTpaibHbIN
NOIXO0J K PEIICHUIO 3aJaud HAaUMEHBIIMX KBaJApaToB. 3aJadyd M METOAbl HU3KOPAHTOBBIX
MaTPHUYHBIX PA3JIOKECHUH.

Tema 4. Kpurepuu Bpioopa MojeJieii 1 MeTOIbl 0TOOPA MPU3HAKOB

Kputepun kayectBa kilacCM(pUKALMU: YYBCTBUTENBHOCTh M creuupuyHocts, ROC-kpuBas u
AUC, Tounoctes u mnonmHoTa, AUC-PR. BHyTpeHHHE U BHemHHe KpuTepuu. DMIMPUYECKHE U
AQHAJIUTUYECKUE KPUTEpUU. CKONB3SMMA KOHTPOJIb, PA3HOBUIHOCTU SMIIUPUYECKUX OLEHOK
CKOJIB3SIIIETO  KOHTpoOJisi. Kpurepuii  HenmpoTHBOpPeYMBOCTH. Pa3HOBUAHOCTH  aHAIMTUYECKHUX
omeHOK. Perymspusanus. Kpurepuii Axauxe (AlC). BaitecoBcknii madopmannonnsiii kputepuii (BIC).
Ouenka Bannuka-YepBonenkuca. CI0KHOCTb 3a/1a4i 0TO0pa npu3HakoB. [1osHbii mepeGop. Metox
Jno0aBiIeHUs W yAaieHus, ILIaroBas perpeccus. Ilouck B riyOuMHY, METOJ BETBEW M TPAHUL.
Y Ceu€HHBIN MOKCK B IIUPUHY, MHOTOPSIHBIA  MTepannoHHblii  anroputm MI'YA. Tenerndeckuii
anropurm, ero cxoacTBo ¢ MI'VA. Cnyuaiinsiii mouck U Ciydaitaslit nouck ¢ aganranueii (CITA).

4.3.2. Coodeprcanue npakmuyeckux 3aHAMUIL no OUCYUNIUHE.

Mooynse 1. Mamemamuueckue ocnoev Mawunnozo odyuenus
Tema 1. OcHOBHBIE IOHATHS H NpUMEPLI NPUKIIAAHBIX 3a1a4

o Ilpaxmuueckoe 3anamue Nel:
o Ilpu nomouwm sklearn mokasars npumep Mpucos @uiepa.

o IloHsATHE MO/IENM aNTOPUTMOB, AITOPUTM O0yUYEHHS, POIIECC ONTUMM3AINN IS
KOHKPETHOH 3aJ1a4H.

o Ilepexom oT GMHAPHON K MHOT'OKJIACCOBOM.
o Ilepeobyuenue. boprba ¢ nepeoOydeHuUsIM.

o Hewmnoro o tumax 3aJa4 MalllMHHOI'O 06y‘l€HI/I$IZ MPUKJIAAHBIC 1
HCCICA0OBATCIBCKHUC.

Tema 2. JINHEHHBIN KIaCCH(PUKATOP U CTOXACTHYECCKUH IPAJHEHT

o [Ilpakmuueckoe 3anamue No2:
» Pazbop camocrositenbHOrO 3amaHus Nel
* MeTo CTOXaCTUYECKOIO IPAIMEHTA Ha MTPAKTHUKE.

» Hcnonb3oBanus torch framework 11 Hax0XkJEHUS TPaAUEHTA CIOKHOM
GyHKINU.

» BeposTHOCTHas mocTaHOBKA 337aul MalIMHHOTO 00y4yeHus. Perynspuszanus 11,
12.

*  AHaju3 peleHus 3a4a4u ONTUMU3ALNY OT [TapaMeTpa peryisipu3aui.

» BriOop mapamerpa peryispusanuu npu nomomnm LOO.


http://www.machinelearning.ru/wiki/index.php?title=LASSO_SVM&action=edit
http://www.machinelearning.ru/wiki/index.php?title=Elastic_Net_SVM&action=edit
http://www.machinelearning.ru/wiki/index.php?title=SFM&action=edit
http://www.machinelearning.ru/wiki/index.php?title=RFM&action=edit
http://www.machinelearning.ru/wiki/index.php?title=RVM
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D0%BC%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%BB%D0%B8%D0%BD%D0%B5%D0%B9%D0%BD%D0%B0%D1%8F_%D1%80%D0%B5%D0%B3%D1%80%D0%B5%D1%81%D1%81%D0%B8%D1%8F
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%BD%D0%B0%D0%B8%D0%BC%D0%B5%D0%BD%D1%8C%D1%88%D0%B8%D1%85_%D0%BA%D0%B2%D0%B0%D0%B4%D1%80%D0%B0%D1%82%D0%BE%D0%B2
http://www.machinelearning.ru/wiki/index.php?title=%D0%A1%D0%B8%D0%BD%D0%B3%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%BE%D0%B5_%D1%80%D0%B0%D0%B7%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BB%D0%BB%D0%B8%D0%BD%D0%B5%D0%B0%D1%80%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://www.machinelearning.ru/wiki/index.php?title=%D0%9F%D0%B5%D1%80%D0%B5%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
http://www.machinelearning.ru/wiki/index.php?title=%D0%A0%D0%B5%D0%B3%D1%83%D0%BB%D1%8F%D1%80%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%93%D1%80%D0%B5%D0%B1%D0%BD%D0%B5%D0%B2%D0%B0%D1%8F_%D1%80%D0%B5%D0%B3%D1%80%D0%B5%D1%81%D1%81%D0%B8%D1%8F
http://www.machinelearning.ru/wiki/index.php?title=%D0%9B%D0%B0%D1%81%D1%81%D0%BE_%D0%A2%D0%B8%D0%B1%D1%88%D0%B8%D1%80%D0%B0%D0%BD%D0%B8
http://www.machinelearning.ru/wiki/index.php?title=Elastic_Net&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%B3%D0%BB%D0%B0%D0%B2%D0%BD%D1%8B%D1%85_%D0%BA%D0%BE%D0%BC%D0%BF%D0%BE%D0%BD%D0%B5%D0%BD%D1%82
http://www.machinelearning.ru/wiki/index.php?title=%D0%94%D0%B5%D0%BA%D0%BE%D1%80%D1%80%D0%B5%D0%BB%D0%B8%D1%80%D1%83%D1%8E%D1%89%D0%B5%D0%B5_%D0%BF%D1%80%D0%B5%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%94%D0%B5%D0%BA%D0%BE%D1%80%D1%80%D0%B5%D0%BB%D0%B8%D1%80%D1%83%D1%8E%D1%89%D0%B5%D0%B5_%D0%BF%D1%80%D0%B5%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%92%D0%BD%D0%B5%D1%88%D0%BD%D0%B8%D0%B5_%D0%BA%D1%80%D0%B8%D1%82%D0%B5%D1%80%D0%B8%D0%B8&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%A1%D0%BA%D0%BE%D0%BB%D1%8C%D0%B7%D1%8F%D1%89%D0%B8%D0%B9_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C
http://www.machinelearning.ru/wiki/index.php?title=%D0%9A%D1%80%D0%B8%D1%82%D0%B5%D1%80%D0%B8%D0%B9_%D0%BD%D0%B5%D0%BF%D1%80%D0%BE%D1%82%D0%B8%D0%B2%D0%BE%D1%80%D0%B5%D1%87%D0%B8%D0%B2%D0%BE%D1%81%D1%82%D0%B8&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%A0%D0%B5%D0%B3%D1%83%D0%BB%D1%8F%D1%80%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9A%D1%80%D0%B8%D1%82%D0%B5%D1%80%D0%B8%D0%B9_%D0%90%D0%BA%D0%B0%D0%B8%D0%BA%D0%B5
http://www.machinelearning.ru/wiki/index.php?title=%D0%91%D0%B0%D0%B9%D0%B5%D1%81%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9_%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BA%D1%80%D0%B8%D1%82%D0%B5%D1%80%D0%B8%D0%B9
http://www.machinelearning.ru/wiki/index.php?title=%D0%9E%D1%82%D0%B1%D0%BE%D1%80_%D0%BF%D1%80%D0%B8%D0%B7%D0%BD%D0%B0%D0%BA%D0%BE%D0%B2&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9F%D0%BE%D0%BB%D0%BD%D1%8B%D0%B9_%D0%BF%D0%B5%D1%80%D0%B5%D0%B1%D0%BE%D1%80&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%B4%D0%BE%D0%B1%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B8_%D1%83%D0%B4%D0%B0%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B5%D1%82%D0%BE%D0%B4_%D0%B4%D0%BE%D0%B1%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B8_%D1%83%D0%B4%D0%B0%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9F%D0%BE%D0%B8%D1%81%D0%BA_%D0%B2_%D0%B3%D0%BB%D1%83%D0%B1%D0%B8%D0%BD%D1%83&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9F%D0%BE%D0%B8%D1%81%D0%BA_%D0%B2_%D1%88%D0%B8%D1%80%D0%B8%D0%BD%D1%83&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D1%80%D1%8F%D0%B4%D0%BD%D1%8B%D0%B9_%D0%B8%D1%82%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC_%D0%9C%D0%93%D0%A3%D0%90&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC
http://www.machinelearning.ru/wiki/index.php?title=%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC
http://www.machinelearning.ru/wiki/index.php?title=%D0%A1%D0%BB%D1%83%D1%87%D0%B0%D0%B9%D0%BD%D1%8B%D0%B9_%D0%BF%D0%BE%D0%B8%D1%81%D0%BA&action=edit
http://www.machinelearning.ru/wiki/index.php?title=%D0%A1%D0%BB%D1%83%D1%87%D0%B0%D0%B9%D0%BD%D1%8B%D0%B9_%D0%BF%D0%BE%D0%B8%D1%81%D0%BA_%D1%81_%D0%B0%D0%B4%D0%B0%D0%BF%D1%82%D0%B0%D1%86%D0%B8%D0%B5%D0%B9&action=edit

Tema 3. Heiiponnble ceTu. I'paaneHTHBIE METOABI ONTHMHU3ALNU

o Ilpakmuueckoe 3anamue No3:

(¢]

(¢]

(¢]

(¢]

o

Paz6op camocrostensHorO 3amanus No2.

ITocTpoenue nmpocToi HEUMPOCETEBOM MOICIIN: MHOTOCIIOMHBINA MEPCENTPOH.
OO6yuenue nepcentpona Ha Beioopke MNIST.

[TonGop runepnapaMeTpoB MOJIEIH.

[TppopexuBanue cetelt (6€3 Koaa, TOIBKO TpaduKm).

Monayas 2. MeTtoas! kjiaccupukanun

Tema 1. MeTpnuyeckne MeTOAbI KIaCCH(UKALMHI U perpeccun

o Ilpaxmuueckoe 3anamue N1 :

O

O

O

Paz6op nomamHero 3axaHus.

[Ipumep Kak MOXKHO OTKa3aThCs OT IIPU3HAKOB B JINHEHHOM KJIacCH(UKaToOpe.
Merton OmKalIIMX COCEeIeH, aHaIu3 PA3HOTO0 KOJMYECTBA COCEICH.

Snpa B MeToae OMMKauImx cocee.

Metop I1ap3eHOBCKOTO OKHA.

MeTtoa noTeHIaNbHbIX QYHKIUHN (peanu3aius).

OT60p 3TaNOHHBIX 311eMeHTOoB, anroput™m STOLP.

®opmyna Hagapas Barcona.

Tema 2. MeTo ONOPHBIX BEKTOPOB

Ilpakmuueckoe 3anamueNe2:

(o]

(o]

(o]

(o]

SVM st knaccudukaru.

[Tpumeps! ucnosib3oBanus saep st SVM.

SVM st perpeccun.

['enepanust mpu3HAKOB HA OCHOBE OMOPHBIX DJIEMEHTOB.

Tema 3. MHOromepHas JiMHeiiHasi perpeccusi

Ilpakmuueckoe 3anamue Ne3:

(o]

(0]

(0]

MHoromepHas JTMHENHas: perpeccus.

CUHTYJIIpHOE Pa3JIOKEHHE.

Perynsapusanus aji1 MHOrOMEpHOH perpeccuu: ucnonb3ys SVD.
3aBUCHUMOCTh Ka4eCTBa alllPOKCUMAIIUU OT YHCJia 00YCIOBIEHOCTH.
Merton ri1aBHBIX KOMIIOHEHT: Bu3yamn3anus MNIST.

MeTo/ riaaBHBIX KOMIIOHEHT: 17151 H300pakeHUH.

Tema 4. Kpurepuu Bbigopa MojieJieii 1 MeTOIbI 0TGOPa MPU3HAKOB

o Ilpakmuueckoe 3anamue Ned:

o

(o]

(o]

OreHka KayecTBa MOJIENIU: BHEIIHUI U BHYTPEHUI KpUTEPUH.

OT16op mpu3HAKOB: NOJHKIN Tiepedop, anmroput™ Add, anropurm Add-Del.
KauectBo knaccuduxanuu: Precision, Recall.

[Tpumep 3amaum information retrieval.



o O cocraBneHUM BBIOOPKH IS TIOCTAHOBKH 3a1a4ui ML.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTUHU

OO6pa3zoBaTenbHbIE TEXHOJOTHH, HCIOIB3YEMbIC TPH peaM3allii Pa3IMYHBIX BHJIOB
y4eOHOU JeATETbHOCTH:

— JIKIMU: JIEKIHsI ¢ KOMIBIOTEPHBIMU MPE3CHTAMSIMU, UHTEPAKTHBHBIE MPOOJIEMHBIC
Jexuu; — nabopatopHas paboTa: MeTol 00yueHUsl, P KOTOPOM CTYAEHTHI MOJT PYKOBOJCTBOM
IIpEnojaBarelid M0 3apaHee HaMEYCHHOMY IUIaHY BBINOJIHSIOT OIPEACIICHHBIE MPAKTUYECKUE
3aJjaHus U B TPOLIECCE UX YCBAMBAIOT HOBBIM yueOHBII MaTepua;

— JIeJIOBasl UTPa: METOJI UMHUTAITUHU TIPUHATHS PEUICHUHN B Pa3JIMUHBIX MPOU3BOICTBEHHBIX
CUTyallMsiX TMpH HaJIMuuud HHPOPMAIMOHHON HeompeaenéHHocTH. B xome oO0yuyeHus
OPUMEHSIOTCS clefyromue (GopMbl y4eOHOTO mpolecca: JIKIMH U JabOpaTOpHbBIE 3aHATHS,

y4acTue B JICIIOBOM urpe, CaMoCToATCIIbHAasd BHCAYAUTOPHAs pa60Ta.

B kauecTBe Mmetojna IIPOBCPKU 3HAHUM HCIIOJIB3YCTCA HAIlMCAHHC pe(bepaTOB, YCTHLIﬁ
OIpoC CTYACHTOB, PCUHICHUC Keiic-3a1au4.

6. YueOHO-MeTOAMUYECKOE 00eceyeHre CaMOCTOATEeIbHON PadoThI CTYICHTOB.
CamocTosTenpHas padoTa CTYACHTOB CKJIAIBIBACTCS U3

- mpopa®OTKM Marepuaia MPaKTHUYECKUX 3aHATHH  (HACTOATENBHO  PEKOMEHIYETCS

CaMOCTOSITENIbHOE NMPAKTUYECKOE PEIlIeHUE BCEX pa300paHHbIX HA 3aHITUAX YIPa)KHEHUN);

- U3YYEHHS pPEKOMEHJOBAHHOM JIUTEpaTypbl W MAaTEepUaJIOB COOTBETCTBYIOUIMX (HOPYMOB
MHTEPHET; - MOJATOTOBKU K CAaue TEKYIIMX U MPOMEXKYTOUHBIX (POPM KOHTPOJIS (IIPaKTHUECKUX
pabort, ypoka u pedeparta).

[Taker 3amaHuil JUIsI caMOCTOSITENILHOM pabOThl BBIIAETCS MO HCTEUEHUIO Mecsla ¢
HayaJla CEMeCTpa, ONPEIEISAIOTCS NMPEAEIbHBIE CPOKU UX BBINOJIHEHUS U CAAYH.

Ne | Bun camocTositenbsHOM paboThI Bun koHTpOIS VY4eOHo-
METOAMYECKOE

oOecrieueHne

1 | [IpopaboTka TEOPETHYECKOTO
marepuaa

KoHTponbHbIN GpOHTANBHBII
oIpoc

Cwm. paznensl 7.3, 8, 9
JTAHHOTO JJOKYMEHTA

2 | M3yueHne peKOMEHIOBaHHOM
JUTEPATYPHI

KoHTponbHbIN (GpOoHTANbHBII
OIIpOC, MPUEM U
npeJcTaBieHne peepaToB

Cwm. paznensl 7.3, 8, 9
JTAHHOTO JOKYMEHTAa

3 IToaroroBka K oTyéTaM o
nabopaTopHBIM paboTam

[TIpoBepka BBITTOTHEHUS
paboTt, ompoc 1o Teme

Cwm. paznensl 7.3, 8, 9
JTAHHOTO JOKYMEHTAa

4 IToxaroroBska K cpade
MIPOMEKYTOUHBIX (HOPM KOHTPOJIS

KonTtposbHbIe paboThI MO
KaXIOMY MOIYJTEO

Cwm. paznenst 7.3, 8, 9
JTAHHOTO JOKYMEHTA




Texkyummii KOHTPOJIb:

1. TlpoBepka mporpaMM Ha SI3bIKE€ BBICOKOT'O YPOBHS 110 3a/1aHUSM;

2. TIpoBepka BBITIOJHEHUS JOMAIIIHUX 3a1aHUN;

3. IIpomexyrouHas arrectanus B popMe NMCbMEHHON paboThl.
Texymmii KOHTPOJIb BKIIIOYAET, KPOME €KEHEJEIBHOIO OpOca U MPOBEPKU 3HAHUI 110
TEKYLIEMY MaTepuaily, BEICHHE 3JIEKTPOHHOIO >KypHaJla IIOCEIIAEMOCTH, IIPOBEPKY
BBITOJIHEHUS] KOMITBIOTEPHBIX Mporpamm. [lonpazymeBaeTcs HepepbIBHOE OOIIECHHE 110
IEKTPOHHON mo4ure (00lIeHHe MO CKalily He MLeJIecoo0pa3Ho, T.K. HE IO3BOJISET
OCYILLIECTBIIATh IOCKOHAJIbHYIO IPOBEPKY 3aJaHUA).
IIpomexyTOYHBIN KOHTPOJIb IPOBOJUTCS B BUJIE TUCbMEHHON pabOThl, pacCUUTaHHON

Ha 20- 30 MuHyT.

HToroBblii KOHTPOJIb IPOBOJUTCS B BUJE IMHUCBMEHHOM paboThl ¢ 00s3aTeNbHBIM
YCTHBIM COO€CeJOBaHUEM I10 pe3yJIbTaTaM NpeABapUTEeIbHON IPOBEPKH.

Kpurepun BBICTAaBJICHHSI OLEHOK «OTJIMYHO», «XOPOIIO», <«YyAOBIETBOPUTEIBHO»
ONPEIENAIOTCS  CTENEHBIO  BIAJCHUS MATEpUaIOM M JIOCTUTHYTBIM  YPOBHEM
KOMIIETEHTHOCTH B PELICHUU 3a4a4 JUCKPETHOM MaTeMaTHKU. B HCKIIFOYMTENIBHBIX
Clly4asX YYMTBHIBAIOTCS YCIIEXH Ha BCEPOCCHUICKUX OJIMMIIMAAAX M KOHKypcax IIO
HOMUHALIUUA TaHHON JUCLUIUIMHBIL.

3agaHus 119 CaMOCTOSITeIbHON padoThI:

e B 3anaue o nepexoay ot OMHapHOU Ki1acCU(pUKAIIMN K MHOTOKJIACCOBOM J100aBUTH
KOHCTAHTY M CKOPPEKTHPOBATh COOTBETCTBETCBYIOIINE PA3ICISIONINE THIIEPIIOCKOCTH.

o Tloackaska: B LogisticRegresion Hy»HO 100aBUTh CHEIIMAJIbHBIN TapamMeTp
fit_intercept=False, 4T00bI BHyTpH YEpHOTO SIIMKA CBOSI KOHCTAHTTA HE
n00aBysIach(BIUAT HA PE3YIIbTAT).

o Hcnonp3ys BepOSTHOCTHYIO MOCTAHOBKY 3a/1auM ISl JINHEHHOHN perpeccuu ¢ anpuopHbIM
npeanonoxenrem p(w) = N(0, [) moayduTh aHaTUTHYECKOE pellIeHNne Ha ONTUMATbHBIN
BEKTOp MapaMeTpOB W.

o Hcnonw3oBats MeTox Cross-Validation Bmecto merona LOO amnst BeIOOpa onTUMaIbHOTO
napaMeTpa peryJsipu3aluy gamma.

o IIpoxenats TO, uTO OBUTO HAa ceMMHape s BeIOOpKU FashionMnist: mox6op
TUIeprapaMeTpoB MOJAENH (BBIOJIHUTE O0Jiee MoApOoOHO YeM Ha CEMUHApE), TaKXKe
IPOBECTH aHAJIN3 MOJTYYEHHBIX PE3yIbTATOB.

e VYKazaTh Kakue MUHYCHI BBl YBU/IEIH B TO00OPE TUIIEpIIapaMeTpOB Ha CEMHHApe (MX Kak
MUHUMYM 3).

o BriOparh 01MH U3 METPUYECKUX KIACCU(PHUKATOPOB (KJIacCU(DUKALUU UITH PETPECCUU) U
BBITTOJIHUTH IMTOMCK ONTHMAIBHBIX TUTIEpIIapaMeTpa P IIOMOIIH KPOCC BATUAAIINH.

o IIpoBecTu 3KCHIEPUMEHT C MOJIMHOMHAIBHBIM SPOM: CTEHEPHPOBATH CHHTETHUECKYIO
BBIOOPKY, Ha KOTOPOW MOJMHOMHAIBLHOE SIIPO MMEET JIydIliee KaueCTBO allpPOKCHMAIIUU
gyem rbf u nuHENHHOE SIpO.

e Jlnsl CHHTETHUYECKHU CTeHepUpoBaHHOM BhIOOpKH (beta=2, mu=0.01) moctpouts rpadux
3aBUCUMOCTH Ka4eCTBa alMpOKCUMAIIMH KOHTPOJIBHOM BOBIOPKH OT KO3 duimeHTa



perynspuzaiui. CpaBHUTH CKOPOCTh PabOTHI B Cllydae UCHOIb30BaHus SVD
pasnokeHus U 06e3 Hero.

e Ncnons3oBaTh MOJENB AJI1 BEKTOPU3ALIUU MIPEAJIOKEHUN U3 ceMHHapa. Ha OCHOBE MOJTy4EHHBIX
BEKTOPOB PEIINTH 33/]a4y CECHTUMEHT aHaIn3a Uit BEIOOpKH Twitter (3amada OnHapHON
Kkiaaccugukanun). B kauecTBe MOJETH pacCMOTPETh JIOTHCTHUSCKYIO perpeccuio. PekoMeHyeTcst
HUCIIOJIB30BaTh MOACIIb P CI'CCptI'OIl C TPETHEro CEMMHApa, a TaK¥Ke (1)YHKHI/IIO OLINOKHU
torch.nn.BCELoss. Ccpika Ha
nannbie: https://drive.google.com/file/d/1k4JrnVcoePEENCY15iy17dyV_h133j2X/view?usp=sha
ring (mpeanoxeHus st Kiaccu(UKAIMU 9TO MOCIEAHUI CTONORI, a LieJieBast IepEeMEHHast 3TO
BTOPOH CTOJIOET).

e peamu3oBaTh MeTOA 0TOOpa npu3HakoB Add-Del.

e MPEAJIOKEHUTh BHEIIHUN KpUTEPUN KauecTBa JUIs 3a7a4u IIOUCKa OMMOOK B TEKCTAaX.

7. ®oH/1 OLIEHOYHBIX CPEACTB /ISl MPOBEAEHNsI TEKYIIEero KOHTPOJIsI

yYcnneBaeMocCTu, HpOMe)I(yTO‘IHOﬁ aTTeCTallii 110 uToraMm OCBOCHHUHA

JTUCIHHUILINHBI.

7.1. TuioBBIE KOHTPOJIBHBIE 3aJaHUS
Bomnpocs! k 3auery:
BaiiecoBckas kiaaccupukanus

3anucats o0uryto hopmyny OaiiecoBckoro kiaccudukaropa (Ha1o IOMHUTH GOPMYITY).
Kakwue BBl 3HaeTe Tpu MOAX0/a K BOCCTAHOBJICHUIO IJIOTHOCTU paclpeeNieH s Mo BEIOOpKe?
Yrto Takoe HauBHBIN OalleCOBCKUN KiracCu(puKaTop?

Uro Takoe onenka motHoctu Ilap3ena-Pozenbnarra (Hago noMHUTH Gopmyny). Beimucars
dopmyy anroputMa KiacCupUKalMK B METO/I€ Tap3€HOBCKOI'O OKHA.

Ha 4ro BimseT mmpuHa OKHa, a Ha YTO BUJ S1pa B METOE NMap3€HOBCKOT0 OKHA?
MHoromepHoe HOpMalbHOE pachpeeneHue (Ha1o ToMHUThL Gopmyny). Beiectu popmyy
KBaJpaTUYHOr0 JUCKpUMUHAHTA. [Ipy KakoM yCIIOBUM OH CTAHOBUTCS JTMHEUHBIM?

Ha xakux npeanosokeHusx 0CoBaH JUHENHBIN 1uckpuMuHaHT @umiepa?

Uro Takoe «mpodiaemMa MyIbTUKOJIIMHEAPHOCTHY», B KAKUX 3a/la4axX U MpU UCTIOJIb30BAHUU
KaKHX aJIrOPUTMOB OHa BO3HUKaeT? Kakue ecTb MOAXO0MAb! K €€ PEIICHNI0?

Yro Takoe «cMech pacnpeaeaeHuin» (Halo MOMHUTE Gpopmyity)?

Uto takoe EM-anroputm, kakoBa ero ocHoBHas uaesi? Kakas 3amaya pemaerca Ha E-mare,
Ha M-mare? KakoB BEpOSITHOCTHBIN CMBICIT CKPBITBIX IIEPEMEHHBIX ?

[TocnenoBarenbHOe JoOaBieHUe KOMIOHEHT B EM-anroputme, OCHOBHAs Uies aJilrOPUTMA.
Yro Takoe croxactuueckuii EM-anroputM, kakoBa OCHOBHas uaes? B 4ém ero
IPEeUMyIIeCTBO (KaKOM HeJOCTaToOK cTangapTHoro EM-anroputMa oH yctpauser)?

Yro Takoe ceTh pajualbHbIX 0a3UCHBIX QYHKIUI?

UYro Takoe «BrIOpOCH»? Kak ocyrecTBisercs: GuibTpaius BLIOPOCOB?

Merpuyeckas Kiaccu(puraumus

Yro Takoe 00001EHHBIN aNropuT™ Kiaccuukanuu (Hago noMHUTH hopmyiy)? Kakue Bbl
3HAETE YaCTHBIE CIy4an?

Kak onpenensiercss HOHATHE OTCTYIA B METPUUYECKUX AITOPUTMAX KiIacCHpUKamu?


https://drive.google.com/file/d/1k4JrnVcoePEENCYt5iy17dyV_h133j2X/view?usp=sharing
https://drive.google.com/file/d/1k4JrnVcoePEENCYt5iy17dyV_h133j2X/view?usp=sharing

UTo Takoe OKHO MEPEMEHHOM MIMPHUHBI, B KAKUX CIy4asiX €ro CTOMT UCMOJIb30BaTh?

Uro Takoe MeTo1 MOTeHIUANBHBIX QyHKImii? Vnest anroputma HacTpoiiku. CpaBHUTE ¢
METOJIOM PaJUaIbHBIX 0a3UCHBIX (DYHKIUH.

3aueM Hy»eH 0TOOp OMOPHBIX 00BEKTOB B METPUUECKUX alropuTMax kiaccupuxanmuu?
OcnoBHas unes anroputma CTOJIII.

UYro Takoe GyHKIHSA KOHKYpeHTHOTO cxoacTBa? OcHoBHas uaes anroputma FRiS-CTOJIII.
[TpuBenuTe MpUMEp METPUIECKOTO AITOPUTMA KIacCH(PUKAIIUU, KOTOPHIH OJHOBPEMEHHO
ABIIseTCS 0alieCOBCKUM KIJIACCU(UKATOPOM.

[TpuBenuTe MpUMEp METPUIECKOTO ANTOPUTMA KIacCH(PUKAIIUU, KOTOPHIH OJHOBPEMEHHO

SIBIISICTCS JIMHEHHBIM KJ'IaCCI/I(bI/IKaTOPOM.

Jluneiinas kiaaccupuxkanus

Uro Takoe moxens MakKamioka-ITutrca (Hago moMHUTE hopMyty)?

Metoj croxacTuyeckoro rpajauenTa. Pacnucats rpalMeHTHBIN Iar 111 KBaAPATUIHON
(GYyHKINY TIOTEPh ¥ CUTMOHUTHOW (DYHKIIMU aKTHBALIWH.

Henocratku merona SG u kak ¢ HUMH O0POTHCS?

Urto Takoe nmuHenHbIN ananTuBHbIM 37eMeHT ADALINE?

UYro Takoe npasuio X>300a?

UTto Takoe «COKpalleHHe BECOBY»?

O6ocHOBaHME TOTUCTUYECKON perpeccud (OCHOBHAsS T€OpeMa), OCHOBHBIE MOCBHUIKH (3) U
cieactsus (2). Kak BbIpaxaercst anocTepropHasi BEpOSITHOCTb KJIacCOB (HA10 IIOMHHUTH
opmyy).

Kak BeIpaskaercs pyHKIMS MOTEPH B JIOTHCTHYECKOM perpeccur (Haao MOMHUTH (PopMyity).
JIBe MOTHBaLMY U TIOCTAHOBKA 3a7ja4l METO/IA ONIOPHBIX BEKTOPOB. Y METh BBIBECTU
MOCTaHOBKY 3a7auul SVM (pekoMeHayeTcsi MOMHUTB (DOPMYITy MOCTAHOBKH 3a1a4H).
Kakas ¢pynkuus noreps ucnonb3yercst B SVM? B noructuyeckoit perpeccun? Kakue emé
¢yHkuu norepb Bl 3HaeTe?

Urto takoe sanpo B SVM? 3auem BBoasTcs siapa? Jltobast 11 GyHKIIUS MOXKET OBITH SIPOM?
Kakoe siipo nopoxaaet noJiMMuaibHble pa3iestoniie MOBEpXHOCTH?

Yro takoe ROC-kpuBas, kak oHa onpezensercsa? Kak oHa appexTuBHO BbrUncasieTcs?

B kakux anropurmax kiaaccu(UKaMi MOKHO y3HAaTh HE TOJIBKO KJIACCOBYIO
NPUHAIIEKHOCTD KIaCCUPUIIMPYEMOTo 00BEKTa, HO U BEPOSTHOCTH TOTO, UTO JJAHHBIH

00BEKT MPUHATICKHUT KAXKIOMY U3 KJIacCOB?
KaxoB BeposITHOCTHBIN cMBICI perynspusannn? Kakue tumsl perynspusatopoB Bel 3Haere?

Yto Takoe IMPpUHOUIT MAKCUMYyMa COBMECTHOI'O npa13;10n0no6ml JaHHBIX U MOJCIIN (Ha,[[O

MOMHUTE hopmyy)?

Perpeccus

Yro Takoe siepHOe CTiIakKuBaHue?
Yto ecTh 00111€T0 MEXKTY SAPOM B HEMTapaMEeTPUIECKOM perpeccuu u siampom SVM?

Ha 4yTo BnugeT mmprHa OKHA, a Ha 4TO BUJ A/Ipa B HEMapaMeTpUUIECKoil perpeccun?



Uto Takoe OKHa MEPEMEHHON IIUPUHBI, U 3a4€M OHU HY>KHBI?

Uro Takoe «BeIOpoCck»? Kak ocymiecTBisiercs GUIbTpanus BEIOPOCOB B HEMapaMeTPHISCKON
perpeccun?

ITocTaHoBKa 3a71a4M MHOIOMEPHOM JIMHEHHOU perpeccur. MaTtpuyHasi 3ammuch.

Uro Takoe CUHTYIsIpHOE pasiokeHue? Kak 0HO MCIONB3YeTCsl U1l pELIeHMs 3a1a41
HaMMEHbIINX KBaJApaToOB?

Uro Takoe «mpobiieMa MyIbTUKOUTMHEAPHOCTH B 33/1a4aX MHOTOMEPHOM JIMHEHHON
perpeccun? Kakue ecTb Tpu nojaxoaa K €€ ycTpaHEHU0?

CpaBHHTB TpEOHEBYIO PETPECCHIO U Jacco. B Kakux 3a1a4ax mpeArnouTUTeIbHEe
MCII0JIB30BATh Jacco?

Kakyro mpoGiemy peraet MeTo 1 IJIaBHbIX KOMIIOHEHT B MHOTOMEPHOM JIMHEMHOU
perpeccun? 3anucath MaTpUYHYIO MOCTAHOBKY 33/1a4M JUIsl METO/IA TJIABHBIX KOMITOHEHT.
Kak cBectu 3a1auy MHOrOMEpHOM HETMHEMHOMN PErpeccuu K MOCIE10BaTEIbHOCTH
JIMHEHHEIX 3a1a4?

Merton HacTpoiiku ¢ Bo3BpameHusmu (backfitting): mocraHoBKka 3a1au 1 OCHOBHAS UICS
METO/A.

Kakue MeToapl OCTpOEHUs JOTUCTUYECKOU perpeccuun Bol 3Haere?

[TpuBenuTe MpUMEPHI HEKBAIPATHYHBIX (YHKITUH IMOTEPh B PETPECCHOHHBIX 3aadax. C

KaKOH! LIEJILI0 OHU BBOIATCS?

Br100op Mogean u 0TOOP NPU3HAKOB

B uém oTiMuns BHYTpEHHUX U BHEIIHUX KPUTEpUEB?

Pa3HOBHIHOCTH BHEIIHUX KPUTEPHUEB.

Pa3zHOBHIHOCTH KPUTEPHSI CKOJIB3SALIETO KOHTPOJIS.

Uro Takoe kputepuit HempoTuBopeunBocT? B uéM ero HegocraTku?

UTto Takoe MHOTOCTYIIEHYAThIi BBIOOP MOJIENH [0 COBOKYITHOCTH KPUTEPUEB?

OcHoBHas nacs 0T60pa IMPU3HAKOB MCTOAOM ITOJIHOT'O nepe6opa. Z[el‘;ICTBHTeHBHO JIK 3TO

MIOJIHBIN TIepedop?

OcHoBHas ujes 0TOOpa MPU3HAKOB METOJIOM JTI00aBICHUN U UCKITIOUHEHUMN.

Yro Takoe marosas perpeccusi? MoKHO JI1 €€ HCIOIb30BaTh M KIaCCU(PHUKAINU, B KAKOM
Merone?

OcHoBHas unes oT0opa NpPU3HAKOB METOJOM IOUCKA B IIIYOUHY.

OcHoBHast uziest 0T6opa NpU3HAKOB METO/I0OM TIOUCKA B LIUPUHY.

Yro Takoe MI'YA?

OcHoBHas usiest 0T60pa NPU3HAKOB C MOMOIIBIO0 TEHETUYECKOTO aJrOpUTMA.

OcHoBHas usiess 0T00pa NPU3HAKOB C MOMOIIBIO CITY4aiiHOTO TIOHCKA.

B 4ém oTnnuus cirydyaliHOro MOMCKa OT CIY4ailHOTO MOUCKA ¢ aanTaiuen’?

HeiliponHnbie ceTn

[TpuBeauTe mpumMep BEIOOPKH, KOTOPYIO HEBO3MOXKHO KJIACCH(PHUIMPOBATH 0€3 OMIHMOO0K C

MOMOIIIBIO JIMHEHHOT0 anroputMa kinaccudukannu. KakoBa MUHMMabHas AJTMHA BEIOOPKH,



oOafaromas 1aHHbIM cBorcTBOM? Kakune cymecTByIoT crioco0bl MOAM(PHUIIMPOBATH
JUHEHWHBIN aJITOPUTM TaK, 4TOOBI JaHHAs BRIOOPKA CTajla JIMHEHHO pa3IeTuMoil?

» [louemy mobas OysneBa QyHKIHS MpEACTaBUMA B BHJIE HEHpOHHOU ceTr? CKOJIBKO B HEl
CIOEB?

= Merton oOpaTtHOrO pactpocTpaneHus omuoOok. OcHoBHas uaes. OCHOBHBIC HEIOCTATKHU H
CIoCoObI UX yCTpaHEHHUS.

= Kak M0XHO BBIOMpATh HauaIhbHOE IPUOIIKEHNE B TPAJAMCHTHBIX METOIaX HACTPOUKH
HEUPOHHBIX ceTen?

» Kak MOKHO YCKOPUTb CXOJUMOCTh B TPAIMCHTHBIX METOIaX HACTPOUKH HEUPOHHBIX CETEh?

* Yro Takoe nuaroHanbHbIA MeTo JIeBenOepra-Mapksapara?

* Uro Takoe «mapanuy» CeT, 1 Kak ero u30exarn?

» Kak BpIOMpaTh 4yuCIIO CIOEB B IPaIMEHTHBIX METOAAaX HACTPONKU HEMPOHHBIX ceTei?

» Kak BeIOMpaTh YUCIIO HEUPOHOB CKPBITOTO CJIOS B TPAJMCHTHBIX METOJaX HACTPONKHU
HEUPOHHBIX ceTen?

» B uém 3akirouaercs MeTo/1 ONTUMAIILHOTO NPOpeXXUBaHUsI HEWpoHHOH cetn? Kakue
HEIOCTAaTK! CTaHAAPTHOTO aJrOpUTMa 0OPaTHOTO PacIpOCTPaHEHHsI OIIMOOK MO3BOJISET

ycTpanutbh metog ODB?

IIpumepsl 32124

» 3ajanHa 1ieHa OTKasa OT kiaccudukanuu. Beimucats MoauGumpoBaHHy0 GopmMyny
0aiiecOBCKOro Ki1accu(pHUKaTopa.

* BeiBectu Gpopmyity TUHEHHOT0 JUCKPUMUHAHTA JUIS CIy4as HE3aBUCHMBIX IPU3HAKOB.

* BriBectu ¢popMyny HauBHOTro OailecOBCKOro Kiaccupukaropa AJis cirydas OMHapHbBIX
NPU3HAKOB (J10Ka3aTh, YTO OH JIMHEEH ).

* BriBecTu GpopMyiy rpalu€HTHOrO 11ara B METO/I€ JIOTUCTUYECKON PErpeccuu JUisl 3a1a4u
KJaccupukanum ¢ AByms kinaccamu. CpaBHUTH C IpaBUIoM X300a.

* BeiBectu Gpopmyny HenmapameTpudeckoil perpeccun Hanapas-BaTtcona.

* BriBecTu GpopMyiy peryiasipu30BaHHOIO PELIEHHS 331a4d MHOTOMEPHOW JTMHEMHON
PErpecCrur Yepes3 CUHTYIISIPHOE Pa3IOKEHUE.

= BriBecTu Fpa,[[HeHTHLIﬁ METOA O6quHHH B JIOTUCTHUYECKOMH perpeccun.
Crucok Tem pe(bepaTOB 10 JUCIHHMITIIMHE «Cucremsbl HCKYCCTBCHHOI'O MHTCIIJICKTA»

1. Tema: Cuctembl aBTOMaTHU3alMU MPOeKTHBIX padoT (CAIIP).

2. Tema: DKcIiepTHBIE CUCTEMBI, UX MPUMEHEHUE [Tl pelIeHUs 3a/1a4 pa3InYHbIX TPEIMETHBIX
oOnacreil.

3. Tema: CucteMbl HICKYCCTBEHHOT'O MHTEIJIEKTA, KilacCU(UKaIHsI, OCOOEHHOCTH.

4. Tema: Posib aBTOMAaTU3MPOBAHHBIX CUCTEM MOAJEPKKH MPUHSITHSI PEIICHNUI B YIIPaBICHUH
HKOHOMHUYECKUMH OOBEKTaMHU.

5. Tema: OGnacTu npUMEHEHUSI HEHPOHHBIX CETE, KI1acChl 3ajiay, pelaeMbIX Onarogaps ux



HCITOJIb30BAHUIO.

6. Tema: ®opManu3zaius U CTPYKTYPHUPOBAHUE 3HAHUH MPU MPOSKTUPOBAHUN 0a3 3HAHUH.
Moaenu 3HaHUM.

7. Tema: ABTOMaTU3UPOBAHHBIE HHPOPMALIMOHHBIE TEXHOJIOTHH U CHCTEMBI JIJIs
WHTEIICKTYaTbHOU MOIEPKKH (PHHAHCOBOTO YIIPABIICHUS U TIPOBEACHUS (PMHAHCOBOTO
aHaJIM3a COCTOSIHUS IPEANPUATHUSA.

8. Tema: Haznauenue u 0671aCcTH MpUMEHEHHS MPAaBOBBIX HH(POPMALIMOHHO — MOMCKOBBIX
CIIPaBOYHBIX CUCTEM.

9. Tema: DyIeKTpOHHBIE TPOTPAMMBI — CIIOBAPH.

10. Tema: [Tporpammsl nepeBojia TEKCTOB C OJIHUX SA3bIKOB Ha JIPYyTHE.

11. Tema: MHCTpyMEHTAJIbHBIEC CPEICTBA U SI3BIKU MTPOTPAMMUPOBAHUS, TPUMEHSIEMBbIE JITIS
pa3pabOTKU CUCTEM UCKYCCTBEHHOT'O MHTEILJICKTA.

12. Tema: O01mas XxapakTepUCTHKA KJIACCOB 33]1a4, PEIIAEMBIX C IIOMOIIBIO CUCTEM
HCKYCCTBEHHOT'O UHTEILJICKTA.

13. Tema: O61mas xapakTepUCTHKA U OCHOBHbIE KOMIIOHEHTHI aBTOMATH3UPOBAHHBIX CUCTEM
MOAJIEPKKU IPUHATHS PELICHUI MOJIETIbHOTO TUIIA.

14. Tema: 'uneprekcToBbie MOUCKOBBIE Internet — cucTeMsl.

15. Tema: MHTennekTyanbHbple 00y4aromye IporpaMMsl 10 IUCHUIUIMHAM CPEIHEN U BBICIIEH
IIKOJIBI, CIIEIIUATIBHBIM KypCaM.

16. Tema: OCHOBHBIE TIOHITHS TEOPUU MTPEAUKATOB, €€ UCIIOIB30BAHUE JIJISl TPEICTABICHUS
3HAHUM.

17. Tema: HeuéTkue MHOKECTBA, oniepaliuy HaJl HUMU. Mcrionb30BaHne HEYETKUX BHIBOJIOB B
HKCIIEPTHBIX CUCTEMAX.

18. Tema: OnpenenieHne U METObI MOCTPOECHUSI KOTHUTUBHBIX KapT. [IpuHsTHe pemenuii ¢
MTOMOIIIbI0 KOTHUTUBHBIX KapT.

19. Tema: [IppumeHeHEe aBTOMAaTU3UPOBAHHBIX CUCTEM MOIEPKKU IPUHATHUS PEIICHUI
MOJICJIbHOT'O TUIIA B YIIPABJICHUU TIPEANPUATUSIMH.

20. Tema: [IpuMeHeHHE CUCTEM UCKYCCTBEHHOTO MHTEIUIEKTA JIJISi CTATUCTUYECKOTO aHAIN3a
JAHHBIX U IPOTHO3UPOBAHUS MTOBEJICHUS OOBEKTOB U CHUCTEM.

21. Tema: OLAP — TexHomoruu.

22. Tema: NndopmaninoHHbIe XPaHUIHINA: TPUHIUIIBI TOCTPOCHHS, OCHOBHBIE KOMITOHEHTHI.
23. Tema: CASE — TexHosOrnu: Ha3HauYeHue, IpUMEpHI.

24. Tema: Knaccudukanus CUCTEM HCKYCCTBEHHOTO MHTEIUICKTA.

25. Tema: KOHTEKCTHBIE CUCTEMBI TOMCKA: HA3HAYEHUE, IPUMEPHI.

7.2. MeTtonuueckue MaTepHuabl, ONPEICISIONINE MPOLENYPY OLICHUBAHNS 3HAHUU,
YMEHUM, HaBBIKOB W (WJIM) OMNbITA JAESITEIbHOCTH, XapaKTePU3YIOIIUX ITarbl
(bopMHpOBaHUS KOMITETCHIIUH.

1. OO6mmii pe3yabTaT MO MOMIYJTIO BBIBOJUTCS KaK WHTETpajbHas OIICHKA,
CKJIaJpIBArOIIas U3 TEKyIIeil padoTsl - 50% u Tekyrero kKouTpoJs - 50%.
Texymuii paboTa Mo JUCIUTUIMHE BKIIOYALT:

- mocelieHue 3augaTui - 30 0aIoB,

- y4acTHe Ha MPAKTHYECKUX 3aHATHSIX - 70 0aios,

Tekyiuii KOHTPOJIb MO0 AUCIUTIIINHE BKITIOYACT:



- yCTHBIU omnpoc - 70 0anos,

- MICbMEHHAs1 KOHTpOJIbHas padoTa - 20 6ayioB

- pedepat — 10 Ganos.

8. Yue0Ho-MeTOAN4YECKOE 00ecneyeHne TUCIUILINHDBI.
a) ajJipec caita Kypca

GATE - https://gate.ac.uk/

Protégé - http://protege.stanford.edu/ UIMA - https://uima.apache.org/

Wikipedia
http://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BA%D1%83%D1%81%D1%81%D1%82
%D0%B2%DPPoccuiickas accounanus uckyccrseHHoro nnteiekra (PANUN) -
http://www.raai.org/

0) oCHOBHas JUTEpaTypa:

1. Hastie T., Tibshirani R., Friedman J. The Elements of Statistical Learning. Springer,
2014, — 739 p.

2. Bishop C. M. Pattern Recognition and Machine Learning. — Springer, 2006. — 738 p.

3. Mepkos A. b. Pacnio3naBanue o0pa3oB. BBeneHre B METO/IbI CTATUCTHUECKOTO OOyUEHUSI.
2011. 256 c.
0) TOMOTHUTENbHAS JIUTEpaTypa:

1. Meprog A. b. Pacnio3naBanue 00pa3oB. [locTpoenne u 00ydeHre BEpOSITHOCTHBIX
Mmoxenei. 2014. 238 c.
2. Koanvo JIII., Puuapm B. IlocTpoeHne cucTeM MalIMHHOTO 00y4YeHHs Ha si3bike Python.

2016. 302 c.
9. Ilepeyenb pecypcoB HHGPOPMALNMOHHO-TEJIEKOMMYHUKANMOHHON CeTH

«I/IHTepHeT», HGOﬁXOI[I/IMbIX AJIFd OCBOCHUA JUCHUIIJINHBI.
1. Penakrop onTonoruii Protégé — cBoGOIHO pacrpocTpaHseMblii HHCTPYMEHTApUH 1Jis

MOCTPOCHUSA U UCITOJIB30BAHUA OHTOJIOTHH.

2. IHMC CmapTool — cBobogHO pacrpocTpaHsIeMblii HHCTPYMEHTApHil sl TOCTPOCHHS
KOHIIENTYaJ bHBIX KapT 3HaHui (http://cmap.ihmc.us/).

3. Baropynbko FO.A. DnexrponHblii yueOHHK «Hxenepus 3Hanuity. HI'Y, 2011. — url:
http://193.124.209.204/default.aspx?db=book_zagorulko&int=VIEW&el=1684&templ= 1206

10. MeToanyeckue yKazaHus 1Jsi 00y4aOIIUXCH M0 OCBOCHHUIO U CHMILJIMHBI.
Kypc nmpenycmaTtpuBaeT 3aHATHS B KOMIIBIOTEPHOM Kiacce, MOAKIOYEHHOM K MHTepHeTy ¢
YCTAHOBJICHHBIM  CIICHHUAJIM3UPOBAHHBIM  IIPOTPAMMHBIX obecreyeHneM. HpCI[yCMOTpCHBI
JICKOWH, NPAaKTUYCCKHUE 3aHATUSA B BUAC BBINMOJIHCHUA MNPAKTHYCCKUX SaﬂaHI/Iﬁ 110 pa60Te CcO
3HaHUAMMU.

Jnst 5pheKTUBHOTO M3YYCHHS TPAKTUYECKONW YaCTH TUCHUIUIMHBI HACTOATEIHHO
PCKOMCHAYCTCA:
— CHUCTCMATHYCCKH BBIIIOJHATh IMOATOTOBKY K IMPAKTUYCCKUM 3aHATUAM 110 MPCAJTOXKCHHBIM
npenoaaBaTcyicM TCMaM;
— CBOCBPEMCHHO BBINIOJHATH U 3alIUINATh NPAKTHYCCKUEC 3aJaHUs.

CamocrosTenbHas pa60Ta CTyACHTa - OJUWH U3 BaXHEHUIINX DTarloB B noaAroToBKE


https://uima.apache.org/
http://www.raai.org/
http://cmap.ihmc.us/

cnernuanvctoB. OHa MPHOOIIAET CTYACHTOB K HCCIIEIOBATENILCKON paboTe, 000raiaeT OnbIToM U
3HAHUSAMHU, HEOOXOTUMBIMU ISl AAJIbHEHIIET0 X CTAHOBJIEHUS KaK CHEIHAMCTOB, MPUBUBAET
HABBIKK Pa0OTHI C TUTEPATYPOM.

Lenp camocTosiTeNbHOM pabOThl - CUCTeMAaTH3allus, 3aKpelUieHHe MW pacllupeHHe
TEOPETUYECKUX U MPAKTHUYECKHX 3HAHUU C MCIOIB30BAHUEM COBPEMEHHBIX MH(pOPMAIMOHHBIX
TEXHOJIOTHI U JIUTEePaTYpPHBIX UCTOYHHUKOB. (11 pa3BUTHSI HABBHIKOB CaMOCTOSITEIbHON pabOThI
CTYACHTAaMH BO BpEeMsI CaMOCTOATENBbHON palbOThl BBINOJHAIOTCSA: — 3cce MO mpobdiemam
COBPEMEHHBIX TEHACHUUN Pa3BUTHS MHPOPMAIIMOHHBIX TEXHOJOTHH YIpaBICHUS; — JOMAIHNE
3aJaHus 10 TMOUCKY B MHTepHeTe mH(OpManuyu Ha 33aJaHHYI0 HAy4YHYIO TeMy M IOATOTOBKE
JIoKiana. Jcce WM JOKIAJ TOTOBUTCA CTYIEHTOM CaMOCTOSITENIbHO, B HEM 00001matorcs
TEOPETUYECKHE MaTepualibl 10 HCCIEAYEMOW TEME C HCIOJIb30BAHUEM MAaTEpHAJIOB U3
OOLIETEXHUYECKOW U  CHENUAIBbHON JIUTEepaTypbl, HOPMATHUBHO-NIPABOBBIX JIOKYMEHTOB,
CTaHJAPTU3UPYIOIIUX paccMarpuBaeMyio cdepy. B coxmepkanum mokiana JODKEH OBITh
COOCTBEHHBIM aHANIU3 U KPUTHYECKHM IMOAXOJ K PEUICHHIO MPOOJeMbl MO BHIOpAHHON Teme
UCCIIeIOBaHMsL. MaTepuanbl JOKHBI OBITh M3JI0)KEHBI Ha BBICOKOM TEOPETHYECKOM YPOBHE, C
NPUMEHEHHEM MPAKTUYECKUX MaHHBIX, MpuMepoB. CTyIeHTaM pPEKOMEHIYETCs HENPEPHIBHO
IIPOBOJUTH HAyYHBIE MCCIIEIOBAHMS 10T PYKOBOJCTBOM TIpernoaBareis Kageapsl o n30paHHoH
TeMe U TOTOBHUTH COOOIEHUS HAa Hay4yHble KOH(pepeHUuHu, crtaTbu B COOPHUK MOJOJIBIX
HCCJIEI0BATEIICH U HAyYHBIE )KYPHAJIBI.

OOy4eHue CTy/IEHTOB C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH OPTaHU3YETCSI B COOTBETCTBUU
¢ TpeboBaHUSIMH «METOIUYECKUX PEKOMEH AN 110 OpraHn3aluu 00pa3oBaTeIHLHOTO IpoIecca
Uisi  OOy4YeHHMs WHBAIUAOB U JIMI C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0pOBbS B
00pa30oBaTeNbHBIX OPTaHU3AIMIX BHICHIETO MPO(ECCHOHAIBHOTO 00pa30BaHUA» OT «8» ampens
2014 r. B ocBoeHUM AUCUUIUIMHBI WHBAJIUAAMU U JIMIIAMUA C OTPAHUYEHHBIMH BO3MOXHOCTSMU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMH) —
JOTIOTHUTEIFHOE PAa3bsICHEHHE YyUeOHOr0 MaTepurara.

WupuBuayanbHble  KOHCYJNBTAllMM 1O TPEIMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3AaLUU OOYUYEHHS U YCTAHOBJIEHUIO BOCIMTATEIbHOTO KOHTAKTa
MEXIy TMpernojaBaTesieM M OO0yJaomUMCS WHBAJIHIOM WM JIMIIOM C OrpaHUYeHHBIMHU
BO3MOYKHOCTSIMH 3/10POBbSI.

11. Ilepeyenbr uHGPOPMANMOHHBIX TEXHOJOIUN, MCHOJb3YeMbIX HNPH
OCYHIECTBJICHMH 00pa30BaTeJIbHOIO Mpolecca MO JWCIHUIJIMHE, BKJIKYAs
nepeyeHb MPOrPpaMMHOr0 odecrneYyeHUsi U MH(OPMANUOHHBIX CIPABOYHBIX

CHUCTEM.

[TepeueHb HEOOXOIMMOTO IPOTPAMMHOTO OOECTIeUEHHS

— Microsoft Word 2010 i Gosee o3 HuiH;

— IIporpammusIii mpoaykT Microsoft Visio;

— Cpenctpo utenusi PDF-gaiinos Adobe Acrobat wim anasor.
— Cpena paspabdotku PyCharm/Intelij Idea

12. Omnmcanue MaTepUAIbHO-TEXHUYECKOH 0a3bl, HeOOXOAUMOM ISt

OCYILIECTBJIEHHS1 00pa30BaTeJbLHOI0 Mpolecca Mo JMCUMILINHE.
My.]'[BTHMCI[PIfIH&H AyAUTOpUA COCTOUT U3 UHTCTPUPOBAHHBIX MHKCHCPHBIX CUCTEM C CHHHOﬁ

CHCTEMOM yIpaBIICHHUS, OCHAIIICHHAS COBPEMEHHBIMHU CPEJICTBAMH BOCIIPOM3BEICHUS U
BU3yaJIU3aIMH JF000# BHICO U ayino HHGOPMAIINH, TIOTYUYEHHUS U TIEpeaayH dJIEKTPOHHBIX
JOKYMEHTOB. THIIOBast KOMILICKTAIUS MYJIbTUMEINHHON ayTUTOPUHA COCTOUT H3:
MYJIbTHMEAMHHOTO MPOEKTOPa, ABTOMATH3UPOBAHHOT'O MPOEKIIMOHHOTO dKPaHa, aKyCTHUECKOM
CHCTEMBI, a TAKXKE WHTCPAKTUBHOU TPUOYHBI MPEIOIaBaTeIsl, IEPCOHATIBHBIN KOMIBIOTED (C
TeXHHYECKUMHU Xapakrepuctukamu He Huxe Intel Core 13-2100, DDR3 4096Mb, 500Gb), 610k



ynpasieHus: ooopyaoBanueM, narepdericel noakmouenus: USB,audio, HDMI. UaTepakTuBHas
TpI/I6YHa nmpenoaaBaTeiida ABJISICTCA KIHOUCBBIM 3JICMCHTOM YIIPABJICHUA, O6'bel[I/IHSIIOH_[I/IM BCC
YCTPOKMCTBA B €AMHYIO CUCTEMY, U CIIY’KUT IOJHOIIEHHBIM Pa0OYHM MECTOM NPETOAaBATEIS.
[IpenoaBaTens UMEET BOZMOXKHOCTD JIETKO YIIPABIATH BCEH CUCTEMOM, HE OTXO0/Is1 OT TPUOYHBI,
YTO MO3BOJIACT NPOBOAUTD JICKIUHA, ITPAKTUYCCKUC 3aHATUA, TPE3CHTAILIUHU, BC6I/IHapBI,
KOH(EpEeHIIMH U APYTUe BUAbI ayJUTOPHON HArpy3KHU 00ydaromuxcs B yA00HOU U AOCTYIHOM
JUIsL HUX (popMe C MPUMEHEHHEM COBPEMEHHBIX HHTEPAKTUBHBIX CPEACTB 00YUECHHUSI, B TOM YHUCIIE
C UCIOJIb30BAaHUEM B IIpoliecce 00yueHHUs BCeX KOPIOPATUBHBIX pecypcoB. MynbTuMeuitHas
ayJIUTOPUS TaKXkKe OCHAIlleHa IIMPOKOMOIOCHBIM JOCTYIIOM B CeTh HHTepHET. KoMmbloTepHOE
000pyI0BaHUEM UMEET COOTBETCTBYIOIIEE JIMIIEH3MOHHOE TPOTPAaMMHOE 0OecrieueHHe.
KommnbroTepHsbIil Ki1ace, mpeacTaBisIomui co0oi pabodee MecTo MmpernoaaBaTels 1 He MeHee 15
pabouMX MECT CTYIEHTOB, BKIIOYAIOIINUX KOMIBIOTEPHBIN CTOJI, CTYJI, IEPCOHATbHBIN
KOMIIBIOTEP, JTUIICH3NOHHOE MPOrpaMMHOe o0ecrieueHne. KaxIplii KOMITBIOTEp UMEeT
HIMPOKOMOJIOCHBIN TocTyn B ceTh HTepHeT. YueOHO-MeToauuecKas TuTepaTypa ajs JaHHON
JTUCIUIIMHBI UMEETCS B HAIMYKMH B 3JICKTPOHHO-OMOIMOTEYHOM CUCTEME.



