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PaGouas nmporpamma auctuuruinHbl “CHCTEMBI UICKYCCTBEHHOTO MHTEIIEKTa” cocTaBiieHa B 2022
rozy B coorBercTBuM ¢ TpedboBanuamMu @I'OC BO — 6akanaBpuar 1o HanpaBJIe€HUIO OTOTOBKU

44.03.01 — IMeparoruueckoe oopazoBanue ot 22 despanb 2018 T Nel21.

Pa3zpabotumnk(u): kadenpa TUCKPETHOH MaTeMaTWKd M WH(DOPMATHKH, TpernoaaBareih MOaBoB

Temupnan MneMyTaAnHOBUY.
Paboyas mporpamma JUCIMIUIMHBI 0JI00pEHa:

Ha 3aceaHnu KadeIpbl JUCKPETHON MaTeMaTUKHU U UH(POPMATUKHU OT «28» ¢pespansa 2022 r.,
npotokoJt Ne 6.

3aB. kadempoii __ “ Maromenos A.M.

(moamuck)

Ha 3acenanuu Metoanuecko komuccun @MuKH ot
«24» maprta 2022r., mpotokost Ne 4.

I

[Ipencenarens . PuszaeB M.K.

(moamuce)

Pabouas nporpamMmma JUCHUILIIMHBI COTJIaCOBaHa C y‘le6HO'MCTO,I[I/I‘leCKI/IM

yrpasiienueM «31» mapra 2022 r.

/"ﬁ R
—— / Y,

Hauansnuk YMVY I'acanramxneBa A.T'.

(moamuce)



AHHOTAI U padoyeil MPOrpaMMsbl AU CHUILIMHBI

I[I/ICL[I/IHJII/IHa «CucreMsl HCKYCCTBCHHOT'O HMHTCJUICKTAa» BXOIOHWUT B 065133T€JIBHYIO qacCThb
OIIOII 6akanaBpuata 1o HampasieHuio noarotoBku 44.03.01 — Ilenarorndyeckoe oopazoBaHue.

HucuunnuHa peanusyeTcss Ha (akylIbTeTe MaTeMaTHKA W KOMITBIOTEPHBIX HayK
kadempoi TUCKPETHON MaTeMaTUKH U NHPOPMATHKH.

CopnepxaHue IUCHUILUIMHBI OXBaThIBAET KPYI' BOIPOCOB, CBSI3aHHBIX C OCHOBHBIMU
3aJayaMil  MalIMHHOTO OOYUYeHHs: KJacTepH3aluH, KiIacCU(UKAIWU, PETrPEecCHH, MOHKCHHS
pa3MepHOCTH, NPUKIATHBIMA MOJAEISIMU MAaIlIMHHOTO OOyYeHUsi: HEUPOHHbIE CETH, 0OydeHue ¢
yuuTeneM U 0e3 yuuTens, paHKUpPOBaHUE, alallTUBHOE MPOTrHO3UPOBAHUE .

JlucuurinHa HaleJeHa Ha (JOPMUPOBAHUE CIICTYIOMINX KOMIICTCHIIUN BBITYCKHUKA!
obmenpodeccrnonanpabix — OITK-9.

[IpenonaBanue JUCHUILUIMHBI TPEAYCMATPUBAET MPOBEICHHUE

y‘-Ie6HI)IX 3aHATHIL: JICKOWHW U TPAKTUYCCKUC 3aHATUA.

CIEIYIOIINX BHUIOB

PaGouass mporpamMmma JUMCHUIUIMHBI MPEAyCMAaTPUBAET MPOBEJACHHE CIEAYIOIIUX BHIOB
KOHTpPOJISl yCIEBAaeMOCTH B (DOpME KOHTPOJBHBIX PabOT M KOJUIOKBUYMAa, M MPOMEKYTOUHBIH
KOHTpPOJIb B popMe 3auéra.

O6beM IUCHMIUIMHBI 2 3a4eTHbIE €IUHUIBI, B TOM YHCIIE B aKaJeMHUYECKHUX 4Yacax Io
BHJIaM y4eOHBIX 3aHsATHH: 4 nekuwii, 4 npaktudeckux, 60 — CPC, 4 - UTOroBBIi KOHTPOJIb B
dhopme 3aueTa.

YyeOHbIC 3aHATHS dopma
= B TOM YHCIIE: MIPOMEXKYTOUYHO
ot KonTtakTHas paboTa oOydarommxcs ¢ CPC, B Tom 1 aTTecTauuu
3 pernojaBaTesieM YHCIIe 3a4eT, (3auer,
© g U3 HUX mupdepenun | auddepeHnupo
2 g Jlekuun | Jlaboparopusie | [IpakTuueck | POBaHHBIH BAaHHBIN 3ader,
2 3aHATHS € 3aHATHUS 3auyer, 5K3aMEH)
IK3aMEH
4 72 | 8 4 4 60+4 3a4€T




1. Ileau ocBOeHMSI TUCHUILTHHBI

Henstmu ocBoeHuss aucuuIUIMHBl «CHUCTEMBI HMCKYCCTBEHHOTO MHTEJUIEKTa» SBJIAETCS
U3Y4YEHHE MAaTEeMaTHUYeCKUX OCHOB U TEXHOJOTMH MAIIMHHOTO OOYYeHHUs, IIOJydeHHE
NpeACTaBIeHUS 00 OCHOBHBIX 3a/1a4aX MAIIMHHOTO OOYYeHHs, TOCTPOCHUS U OOydeHHs
HEHWPOHHBIX CETEM.

]_ICJII/I HGO6XOI[I/IMI)I€ JIUIS. JOCTHKCHUS ITIOCTABJICHHOM 3a/1a9M COCTOSAT B CJICOAYIOIICM:

— Bripa®oTaTh HaBBIKM NPEACTABICHUS 33124 B IPOCTPAHCTBE COCTOSTHUNA M ONTHMHU3AIIUH
IIOMCKA PEIICHUN.

— [IpnoOpecTu HaBBIKM CBEACHUS CIOKHBIX 3a/1a4 K M0/[3a/1a4aM C MpUMEHEHHEeM rpadoB
«/NII».

— I/I3y‘~II/ITI) MOJCIIN NPCACTABICHUA 3HAaHUH B HUHTCIUICKTYAJIbHBIX CUCTEMAX.

— [onyuuTs IpeacTaBiIeHNE O MPUHIUIIAX OPraHU3allMK HHTEpdelica Ha ECTECTBEHHOM SI3bIKE K
0a3e 3HaHUI UHTEJUIEKTYaJIbHOI CHCTEMBI.

— M3yunTh BOIIPOCH! OpraHU3aliyi MAlllMHHBIX CIIOBAPEN I PELIEHUS 33/1a4 KOMIIBIOTEPHOU
00pabOTKH TEKCTOB €CTECTBEHHOM SI3BIKE.

2.MecTto nucuumiinibl B cTpykrype OITOII 6akanaBpuara

Huctumummaa «CHCTEMBI HMCKYCCTBEHHOTO HMHTEJUIEKTa» BXOOUT B O00S3aTENbHYIO YacTh
OIIOII 6akamaBpuaTa 1mo HarnpasiaeHuIO oAroToBKH 44.03.01 — Ilemaroruyeckoe oOpa3oBaHue.

N3yuenne mucuurianabl «CHCTEMBl HCKYCCTBEHHOTO WHTEJIEKTa» OCHOBBIBAETCS Ha
3HAHUSX M YMEHHUAX CTYACHTOB, MOJYYEHHBIX B MpPOIECCe TAKUX AUCHUIUIMH Kak «OCHOBBI
nmporpaMMmupoBanusi», «COBpeMEHHbIE TEXHOJOTHMH MPOrpaMMUPOBaHUs», «JlHCcKpeTHas
MaTemaTHkay, «OCHOBBI MaTeMaTuyeckoil o0paboTku mHpopmanun», «Benenue B anredbpy u
TEOMETPHION.

3HaHuA, TONyYEHHbIE B pe3y/bTaTe U3yuyeHUs AUCUUILTUHBI «CHCTEMBI HCKYCCTBEHHOTO
WHTEJJIEKTa» OyAyT HCIOJIb30BAThCS B IOCIEAYIOUIEM OCBOCHHH JUCUUIUIMH, B KOTOPBIX
UCIOJIb3YIOTCSL HH(OPMALIMOHHBIE TEXHOJIOTHH.

3HaHUA, HABBIKK U YMEHUsI, IPHOOPETEHHBIE B MPOIIECCE M3YUYEHUs AUCLUIUIMHBI B X0OJI€
JEKUUH, TNPaKTUYECKUX 3aHATHH U CaMOCTOSTENbHOM pabOThl, JOJDKHBI BCECTOPOHHE
WCIIOJIb30BAThCA CTYIEHTAMH Ha 3aBeplIalolleM JTane OOy4YeHHs, a TakkKe B Ipolecce
JanbHenIe npodeccuoHaIbHON AeSITENFHOCTH MPU PEIIEHUH IUPOKOTO KiIacca MPUKIaIHBIX
3azay.

3. Kommnerenuuu oOyuawiuerocsi, ¢(opmupyemMble B pe3yJibTaTe
OCBOEHMS IUCIHHUIUVIMHBI (MepevYeHb IJIAHUPYEMbIX Pe3yJbTATOB O0y4YeHHS] M
npoueaypa 0CBOCHHUS).



Kon n Kon u HanMeHOBaHHMe HHAMKATOpA IL1anupyembie IMpoueaypa
HAaUMEHOBaHUE JOCTHKECHUSA KOMIIETCHIINHU pe3yabTarhbl 0CBOCHUSA
KOMIICTEHIIMH U3 06yqul/m
oron
OIIK-9. OIIK-9.1. BeiOupaer coBpeMeHHbIE | 3HAET: OCHOBHLIE Pedepar,
Cnocoben UHPOPMAITMOHHBIE  TEXHOJOTHMH ¥ | IPMHLUIIBI U MMHChbMEHHBIH
[IOHUMATh IpPOrpaMMHBIE CPEJCTBa, B TOM 4ucie | KOHICIIHN PasBUTHA | oppoc,
TPUHIHITBI OTEYECTBEHHOIO IIPOM3BOJACTBA, g | CYHWCCTBYIOMMIX YCTHBIH
paboThI pemieHus 3amad  MpoeCCHOHATBLHON uthop MAUMOHHBIX oTpoc
TCXHOJIOI'HH,
COBPEMEHHBIX JESITEITbHOCTD
AJITOPUTMBI PCIICHUA
HH@OPM&HHOHH\, CTaHJaPTHBIX
BIX TCXHOJOrHH OpraHu3aluOHHBIX

U UCTOJB30BaTh
WX JUIS PEIIeHUs
3amad
npodeccuoHab
HOM
JESITeITLHOCTH

3aJ1a4; OCHOBHBIC
TOHATHA,
TEOPETHYUECKUE
IIOJIOKEHUA U METOABI
NIpOrpaMMHUpPOBaHUSA
Ha A3bIKaX BBICOKOI'O
YPOBHSL.

YMeeT: IpUMeHsTh
METOJIbI
IIpOrpaMMHUpPOBaHUSA
TIPH PELICHUH
pa3HOOOpa3HbIX 3a7a4
TEOPETHYECKOTO
MIPAKTHIECKOTO
COJIepKaHUSI.
Bianeer: Mmeronamu
perieHus 3a1aqu
npodeccrnoHambHOM
JIeSITETFHOCTH C
WCTIOJIH30BAHUEM
CYIIECTBYIOIINX
WH()OPMAITHOHHBIX
TEXHOJIOTUH.




OIIK-9.2. JlemoHcTpUpyeT
CIOCOOHOCTh UCIIOJIb30BATh
UQPOBBIE pecypchl Ui  PELICHUS
3a1a4 npoeccuoHaTbHON
JeSTEIILHOCTH.

3HaeT: OCHOBHbIE
HaIPaBJICHHS
MIPUMEHCHUS
UH(OPMAITMOHHBIX
TEXHOJIOTUH B HAyKe U
00pa3oBaHuu;
IIPUHIHUIIBI
IIOCTPOEHUS CETEN;
JIOKAJIbHBIC U
r00aabHBIC CETH;
cerb IHTEpHET;
0e30macHOCTh
KOMIIBIOTEPHBIX
cereil. Ymeer:
BBIOHpATH

3¢ dhexTHBHEBIE
WH(POPMaIIOHHEIE
TEXHOJIOTUH JIs1
UCIIOJIL30BAHHS B
Hay4HBIX
HUCCIICNOBAHUIX U
y4eOGHOM TIporiecce.
Biageer: Mmeronamu
MAaTEMATHUYCCKOIo 1N
AJIT'OPUTMHUYECKOI'O
MOJICTTUPOBAHUS U
UH()OPMAITHOHHBIX
TEXHOJIOTUH B HAYKE U
o0pa3oBaHUU.

4. O0beM, CTPYKTYpa U COAepKaAHHUE TUCHUIINHBI.

4.1. O6beM TUCIHUILIMHBI COCTABIISET 2 3a4eTHBIE €AUHUIIBI, 72 aKaJeMHYSCKUX

gaca.

4.2. CTpyKTypa JUCUUILIAHBIL.

4.2.1. CTpyKTypa IUCIUILIUHBI B 3209HON popme

Buawbl yueoHo#i padoTbl, BKJIKOYAs
CaMOCTOSITEJILHYIO PafoTy CTYIeHTOB (B
Hacax) DopMbI TEKYILIETO
Pa3gesnl 1 TeMbl E‘ — KOHTPOJIsS
2 @ @ g 2 yCreBaeMocTH U
s = ) I o
Ne AMCUMIIHHbI 3 = § = z z 5% = TPOMEKYTOUHOM
= = e E = : = aTTecTAlMH
n/n 0 MOYJISIM 5 E = S = S x g
= £8 | &8 g = =
(=7 < = s
= = <9
© 2
Moayas 1. MaTremMaTH4ecKHe OCHOBBI MAIIMHHOIO 00y4eHUs!
1 OcHOBHBIE MOHSITHA nll |2 10 YcTHBI# onpoc,
NPUMEPBI MPUKIIAAHBIX 3a1a4 IIuceMenHbBIH




2 Jluneiinbiit xknaccudukarop u | 1 12 orpoc.
CTOXaCTHYECKUHN TPajueHT

3 Heiiponnsie ceru. | 1 2 10
I'panueHTHBIC METOIbI
ONTHUMH3ALUH

Hmozo no moodynio 1: 36 |2 2 32

Moayab 2. MeTtoabl Kjiaccu(pukanuu

1 Merpuueckue METO/IbI 9 KonTponbHas
KJIACCU(PUKAIIUN U PETPECCHH pabota

2 Mero/ OTIOPHBIX BEKTOPOB 9

3 MHuoromepHast TMHEHHAS 2 9
perpeccust

4 Kputepun BeIOOpa Mojenell u 2 9

METOBI 0TOOpa MPU3HAKOB

Hmozo no mooynio 2: 36 |2 2 36

HUTOTO: 72 | 4 4 60+4 3auér

4.3. Conepkanue JUCUUILIMHBI, CTPYKTYPUPOBAaHHOE 110 TeMaM (pa3jaejiam).

4.3.1. CogepxaHue JeKIMUOHHBIX 3aHATHI MO JUCIUIIMHE.
Monayas 1. MaTemaTu4ecKue OCHOBBI MAIIIMHHOTO 00y4eHUs

Tema 1. OcHOBHBIE TOHATHSA U MPUMePHI NPUKJIATHBIX 32124

[TocTanoBka 3aau 0OyueHus no npeueneHTam. OO0beKThl U Ipu3HaKu. THIIBI HIKan: OMHApPHEIE,
HOMHHAJIbHBIE, TMOPSAIKOBBIC, KOJIMYECTBEHHbIe. TuMbl 3ajgau: Kinaccudukanus, perpeccus,
MIPOTHO3UPOBAHUE, PAH)KHUPOBAHUE. OcHOBHbIE  TIOHSTHS: MOJEIb QITOPUTMOB, METO]I
oOyueHusi, GyHKIHS TOTEPh U PYHKIIMOHAN KauyeCTBa, MPUHIUI MUHUMH3AINH SMIUPUIECKOTO
pucka, ododmiaromiasi crnocoOHOCTh, CKOJIB3SIIUNA KOHTPOJIb. JIMHEHHbIE MOJEIN PErpeccu u
knaccudukanuu. Meton HaumMeHbIIUX KBaaparoB. llommHoMuanbHas perpeccusi. Ilpumepst
MPUKIAIHBIX 331a4. MeToauKa 3KCIePUMEHTAIBHOTO UCCIEOBAaHUS U CPAaBHEHHUS aJTOPUTMOB
Ha MOJENBHBIX U peanbHbIX AaHHBIX. [lomuron amroputmoB kinaccudukanuu. CRISP-DM —
MEXOTpaClIeBOM CTaHIAPT BEACHUS MPOEKTOB MHTEIIEKTYaIbHOTO aHAIM3a JaHHBIX.

Tema 2. JIuneiinblii Kaaccu(PUKATOP U CTOXACTHYECKHI TPATHEHT

JIuneitnbit kinaccudukarop, moaenb MakKamnoka-IIutrca, HenpepbiBHbIE aNMpPOKCHUMALUH
MOporoBo#l (yHKMK otepb. MeTos cToxacTuueckoro rpaauenta SG. MeTo cToXacTH4eCKOTro
cpenHero rpaaueHta SAG. DBpUCTHKH: WHUIUAIHU3AINS BECOB, MOPAIOK MPEAbSBICHUS
00BEKTOB, BHIOOP BENMYMHBI TPAJAUEHTHOTO Iara, «BHIOMBAHUE» W3 JIOKATHHBIX MHHHMYMOB.
[Ipobnema  MyJIBTHUKOJIUHEAPHOCTH W TMEPEOOydEeHHs, peryaspu3alus WIU PEAyKIus
BecoB (weight decay). BeposiTHocTHas moctaHoBKa 3amauu  kinaccupukanuu. [IpuHImn
MakcHUMyMa TMpaBAonoAoOus. BeposTHOCTHass HMHTEpHpeTanus peryaspu3alidd, COBMECTHOE
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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

npaBaomnogooue NaHHBIX M Mojend. [IpyHIMO MakcMMyma armoCTePHOPHON BEPOSTHOCTH.
l'ayccoBckuii M narmnacoBCKui  peryispusaropsl. Jlorucrtuyeckas perpeccus. lIpuHnun
MakCUMyMa MHpaBaonoaodus u jorapupmuyeckass (yHKIUS MOTEPb. METOJ] CTOXaCTHYECKOTO
rpaueHTa Juis  JorapugMuyueckord (GyHKIUH MOTepb. MHOroOKjIaccoBas —JIOTHCTUYECKast
perpeccusi. PerynspuszoBannas noructuueckas perpeccusi. Kanubposka [lnatra.

Tema 3. Heiiponnble ceTu. 'paqueHTHBIE METOAbI ONTUMU3ALUU

buonoruveckuii  HelipoH, momenb — MakKammoka-ITuTTca kak JIMHEHHBIA — Ki1accu(UKATOP.
Oynkuuu  aktuBauuu. Ilpobimema mosHOTHL 3ajmada  uckimouaromero wid.  IlonHota
JIBYXCIOMHBIX CeTed B  MpOCTpaHCTBE OyneBbIX (QYHKIUI. AJITOpUTM  0OpaTHOrO
pacnpocTpaHeHuss oOmuOoOK. bBbicTpple MeToapl croxacTueckoro rpaauenta: Iloinska,
HecrepoBa, AdaGrad, RMSProp, AdaDelta, Adam, Nadam, auaronanbubiit Mmeto JleBenOepra-
Mapxksapara. [Ipobiema B3pbiBa rpaaueHTa u 3Bpuctuka gradient clipping. Meron ciyyaiiHbIX
oTkimoueHui HeripoHoB (Dropout). Wutepnperaniuu Dropout. O6patnsiii Dropout u L2-
perynspuzanus. Dyaknuu aktuBanmm ReLU u PReLU. IlpoGnema «mapamugay» ceTH.
OBpUCTHKU I (OPMHUPOBAHUSI HAYAIBHOTO TPHOMMXKEHU. MeTo TOCIOMHOW HACTPOUKH
cetu. [logbop CTPYKTyphl CE€THU: METOJAbl MOCTENEHHOIO YCIOXKHEHHsI CETH, ONTUMaIbHOE
npopeKMBaHUe HEHpOHHBIX ceTeit (optimal brain damage).

Moayab 2. MeToabl KjaaccH(puKammuu
Tema 1. MeTpuuecKkue MeTOAbI KJIACCH(PUKAIIUM U Perpeccun

['mmoTe3b KOMIAKTHOCTH U HENPEephIBHOCTH. OO0OIMIEHHBIA METPUUECKHH KIacCU(UKATOP.
Merton 6mmxkaiimmx coceneit KNN u ero 0606menwus. [Togoop urcaa K mo kpurepuio
CKOJIb3411IeT0 KOHTpoJisi. MeTon okHa [lap3eHa ¢ MOCTOSIHHON M TEPEMEHHOM IMPUHON OKHA.
MeToa MoTeHIUATBHBIX (PYHKIIMI 1 €ro CBs3b ¢ JMHEHHOW MOJICNbIO Kilaccudukauu. 3amada
oTOopa 3TanoHoB. [lomHeli ckob3smit KOHTPOJb (CCV), dopMyiia ObICTPOTO BEIYUCICHHS IS
Metoaa INN. IIpoduns kommakTHOCTH. OTOOP STATOHHBIX 00BEKTOB HA OCHOBE MHHUMU3AIUN
(G yHKIMOHAJa MOJIHOTO CKOJIB3SIIero KOHTposis. Hemapamerpuueckast perpeccusi. JlokanbHO
B3BEIICHHBIN METOJ] HAMMEHBIINX KBaJIpaToB. SnepHoe crnaxusanue. Ouenka Hagapas-
Barcona ¢ mocTositHHOM 1 MepeMEeHHON MUPUHON OKHA. BBIOOp (yHKIIMHU si/ipa ¥ IIUPUHBI OKHA
criaxkuBaHus. 3aaya oTceBa BbIOpocoB. PoOacTHas HemapaMmeTpuieckasi perpeccus. AJIroputM
LOWESS.

Tema 2. MeTo 0nOPHBIX BEKTOPOB

OntuManbHas paseisionias TUIepIUIOCKOCTh. [loHsATHE 3a30pa MeXay Kiaccamu (margin).
Cnyyam JMHEWHOW pa3enMMOCTH W OTCYTCTBUS JHHEWHOW pazgenumoctu. CBs3b C
MUHUMU3ALKUEH PEryNIpu30BaHHOTO SMIIMPHUECKOTO pucka. KycouHo-nuHelHas QyHKIus
moTepb.  3ajada  KBaApaTUYHOTO  TPOTPAMMHUpPOBAaHMS U JIBOMCTBEHHas  3ajava.
[ToHsTHE OMOPHBIX BEKTOPOB. PexoMenmamnmu mo BeiOopy KoHcTanTsl C. dynkius sapa (kernel
functions), cpsimisiromiee  pocTpaHcTBO, Teopema Mepcepa. CrocoObl  KOHCTPYKTHBHOTO
noctpoerust  sep. [lpumepsr  sgep. SVM-perpeccusi.  Perymsapuzanmu g otbopa
npuzHakoB: LASSO SVM, Elastic Net SVM, SFM, RFM. Metox peneBanTHbIX BekTopoB RVM

Tema 3. MHoromepHas JIMHeiiHasi perpeccust
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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%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%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%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%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
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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

3amaua perpeccuy, MHOTOMEpHas JIMHEHHas perpeccus. MeToJ HauMEHbIIUX KBaJIpaToB, €T
BEPOATHOCTHBIA ~ CMBICI M reoMeTpuueckuil  cmbici.  CHHTYIspHOE  pa3jo)KeHHe.
[Tpo6nemMbl MyIbTUKOJITMHEAPHOCTH U TIEPEOOYICHHUS. Perynspuzauus. ['peOueBast
perpeccusi uepe3  CHHTYISIpHOE  pasjoxkeHue. Meronsl  oTOopa  mpu3HaKoB: Jlacco
Tubmmpanu, Elastic  Net, cpaBHenume ¢ rpeOHEBON perpeccueit. Meroa  TIaBHBIX
KOMIIOHEHT U JIeKoppenupyromiee mpeodpasoBanne Kapynena-JIo3Ba, ero cBsi3b ¢ CHHTYJISIPHBIM
paznoxxenneM. CreKTpagbHBIA MOJIXO0 K PEHICHHIO 33Ja4ud HAMMEHBIINX KBAJPAaTOB. 3a/aud U
METO bl HU3KOPAHTOBBIX MATPUYHBIX PA3JIOKEHUH.

Tema 4. Kpurepuu BoiGopa Mojiesieil 1 MeTOAbI 0TOOPA MPU3HAKOB

Kputepun kauectBa kiaccuuKaluy: YyBCTBUTEIBHOCTh U creuupuyHocts, ROC-kpuBas u
AUC, tounocts u noiHota, AUC-PR. BHyrpeHHue u BHEIIHME KPUTEPUH. DMIUPUUYECKHUE U
aHaJUTU4YeCKhe KpuTepuH. CKOJB3SIIUNA KOHTPOJIb, Pa3HOBUIHOCTU SMIMPHUYECKUX OLIEHOK
CKOJIB3SIIeT0 KOHTpoJisi. Kputepuii HenmpoTHUBOPEUMBOCTH. Pa3HOBUAHOCTH aHATUTHYECKHX
oneHok. Perymsapusanus. Kpurepnii Axauke (AIC). baiiecoBckuii MH(OPMaITMOHHBII
kputepuii (BIC). Onenka Bannuka-YepBoHeHKucCA. Cno>xHOCTB 3aauu 0TOOopa
npu3HakoB. [lonHblll mepebop. Meroa nobaBneHuss U yaaneHus, marosas perpeccusi. [louck B
rI1yOHMHY, METOJT BETBEW U rpaHUIl. Y CEUEHHBIN MOUCK B IIUPUHY, MHOTOPSIHBIA UTEPAIHOHHBIN
anmroput™m  MI'VA. T'enermueckmii anmroput™m, ero cxoactso ¢ MIYA. CuydaliHblid
nouck u CimyqaifHeiid mouck ¢ amanrtanuei (CIT1A).

4.3.2. Conep:xaHue NPAKTHYECKUX 3aHATHI M0 TUCUMILIIMHE.
Moayas 1. MaTteMaTH4yecKkre OCHOBBI MAIIMHHOTO 00y4YeHUs
Tema 1. OcHOBHEBIC TIOHATHS U IMPUMEPBI NPUKJIATHBIX 3aa4

e Ilpakmuueckoe 3anamue Nel:
o IIpu momomtu sklearn mokazats nmpumep Upucos dumiepa.

o Ilonsarue MOJACIIN AJITOPUTMOB, aJITOPUTM 06yquI/1${, IIpouecC ONTUMU3AINN IJIA
KOHKpGTHOfI 3aJa4du.

o Ilepexoa oT GMHAPHON K MHOTOKJIACCOBOM.
o IlepeoOyuenue. boprba ¢ mepeoOydeHUsIM.

o HemHoro o Tumax 3aJa4 MalllMHHOI'O 06yquI/1>1: IMPUKIIaIHBIC U
HCCIICO0BATCIIbCKHUC.

Tema 2. JIuHeiiHbIN KJIaCCU(PUKATOP U CTOXACTUYECKUN I'PATMEHT

o Ilpakmuueckoe 3anamue No2:
= Pa3bop camocTosaTenbHOrO 3amanus Nel
*» Meroa CTOXaCTUYECKOTO IPaIMEHTA HA MTPAKTHUKE.

» Hcnons3oBanus torch framework 11 HaxoXkaeHUS rpaUeHTa CI0KHON
GbyHKIMH.

. BepOHTHOCTHaH IIOCTaHOBKA 3aJa4i MAallIMHHOT'O 06yquH;1. Perynﬂpnsaunﬁ 11,
12.

* AHanu3 pemieHus 3aaul ONTUMU3AIUK OT NTapaMeTpa peryispu3aui.
» BriOop napamerpa perymnsgpuzanuu npu nomomu LOO.

Tema 3. Heiiponnbie cetu. 'pagueHTHBIC METOABI ONTHMU3ALNHA

o Ilpakmuueckoe 3anamue Ne3:
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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%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=%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%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%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%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%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%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_%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%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%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&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

Pazbop camocTosTenpHOrO 3amaHus No2.

ITocTpoenue pocToi HEUPOCETEBOM MOJIEIN: MHOTOCIIOMHBIN NIEPCENTPOH.
OOyuenue nepcentpona Ha Beibopke MNIST.

[Ton6op runepmnapamMeTpoB MOJIEIH.

[IppopexuBanue ceteit (63 K0/a, TOIBKO rpapuKm).

Moayab 2. MeTtoabl Kjiaccu(pukanuu

Tema 1. MeTpuueckue MeTOAbI KIACCU(PUKAIIUM U Perpeccun

o Ilpakmuueckoe 3anamue Nel :

o

o

o

Pa36op nomarinero 3agaHusl.

[Ipumep Kak MOXKHO OTKa3aThCs OT MPU3HAKOB B JINHEHHOM KJIacCU(UKATOPE.
Merton OmuxalIIMX coceiel, aHaJIu3 pa3HOTO KOJUYECTBA COCEEH.

SAnpa B meToae Onkalmx coceneil.

Meron Ilap3eHOBCKOTO OKHA.

Mertoa MOoTeHIMANBHBIX PYHKINH (peamu3armsi).

OT160p 3TaNOHHBIX 37eMeHTOB, aaroput™ STOLP.

®opmyna Hanapas Barcona.

Tema 2. MeToa OMOPHBIX BEKTOPOB

Ilpakmuueckoe 3a0anue:

o

o

o

o

SVM st knaccudukamm.

[Tpumeps! ucnosibzoBanus suep st SVM.

SVM nns perpeccuu.

['eneparus npU3HAKOB HA OCHOBE OTIOPHBIX SJIEMEHTOB.

Tema 3. MHoromepHasi JinHelHasi perpeccus

Ilpakmuueckoe 3a0anue Ne3:

o

o

o

MHoromMepHasi IMHEHHasi perpeccus.

CuHrynspHoOE pa3ioKeHHUe.

Perynspuzanus ajis MHOroMEpHOU perpeccuu: ucnoinszys SVD.
3aBUCHUMOCTh Ka4eCcTBa alMPOKCHUMAIIMK OT YUCIia 00yCIOBICHOCTH.
Merton rnaBHbIX KOMIOHEHT: Bu3yanu3anus MNIST.

Merto ri1aBHBIX KOMIIOHEHT: JIJIsl H300payKCHHIA.

Tema 4. Kputepuu BbiGopa Mojieseii 1 MeTOAbI 0TOOPA NMPU3HAKOB

o Ilpakxmuueckoe 3a0anue Ne4:

o

o

O

OreHka KayecTBa MOJIENN: BHEIIHUI U BHYTPEHUI KpUTEPUH.

Ot160p MpHU3HAKOB: MOJHEIN epedop, anropurm Add, anroputm Add-Del.
KagectBo knaccuduxanuu: Precision, Recall.

ITpumep 3anaun information retrieval.

O coctaBiieHrH BBIOOPKHU JJIS IOCTAaHOBKY 3a1aun ML.



5. O0pa3oBaTesibHbIE TEXHOJIOTHHU

OOpazoBaTeibHbIC TEXHOJIOTUH, WCIOJb3yeMbIC IPH PEeaTH3allMi Pa3JIMYHbIX BHJIOB
y4eOHOI eI TeTbHOCTH

— JIEKLUMHU: JIEKIUs C KOMIIbIOTEPHBIMH MPE3EHTAUSAMU, UHTEPAKTUBHbBIE IPOOJIEMHBIE
nexuuy; — nabopaTtopHas padora: MeTo 00y4eHHs, IPH KOTOPOM CTYJEHTHI I10]] PyKOBOJCTBOM
[IpenoAaBaTeNs 10 3apaHee HAMEUEHHOMY IUIaHY BBINIOJHSIOT OIPENEICHHBIE MPAKTUYECKUE
3aJJaHus U B TIPOLIECCE UX YCBAaWBAIOT HOBBIM y4eOHBIH MaTepHal;

— ACJIOBAs Urpa: METOoa UMHUTALIUU TPUHATHA peHIeHPIfI B pa3JIMYHBIX IMTPONU3BOJACTBCHHBIX
CUTyallUsIX TIpH HAIMYMKA HWHQOpPMAIMOHHOW HeompeAenéHHOCTH. B xome oOyueHus
MPUMEHSIOTCSL CIeAYomue (opMbl yueOHOTO TMpoIlecca: JEKIUU H JIa0OpaTOpHBIC 3aHSATHA,
y4acTHe B JISTIOBOM UTPe, CAMOCTOSITENIbHASI BHEAYTUTOPHAS padoTa.

B kauectBe Merona NMpOBEpPKH 3HAHUN HCMOJb3YETCsl HanucaHue pedeparoB, YCTHBIN
OIIPOC CTYJIEHTOB, PEIICHNE KeNC-3a1au.

6. YueOHO-MeTOAMYECKOE 00ecTeYeHHe CAMOCTOATEIbHOI padoThl CTYACHTOB.
CamocrosiTensHas paboTa CTy/IEHTOB CKJIAJILIBACTCS U3

- mpopabOTKM MaTepuallia MPAKTUYECKUX  3aHATHH  (HACTOSATENBHO  PEKOMEHAYETCS
CaMOCTOSITENIbHOE MPAKTUYECKOE pellIeHre BCeX Pa300OpaHHbIX Ha 3aHATUAX YIPaXXKHEHUI);

- W3y4YCHHS pPEKOMEHIOBAHHOW JINTEPAaTypbl W MAaTEpHUAIOB COOTBETCTBYIOIIUX (HOPYMOB
WHTEPHET; - MOJTOTOBKH K C/Iadye TEKYIIMX U TMPOMEXYTOUYHBIX (POPM KOHTPOJIS (MIPAKTHUECKUX
pabort, ypoka u pedeparta).

ITaker 3a,[[aHPII>1 JIIA CaMOCTOATEIbHOMN paGOTBI BbIJACTCA II0 HMCTCUYCHHIO MECiALla C
Ha4dajla CEMECTpa, ONMpECACIIAOTCA IMPEACIBbHBIC CPOKU MX BBITNIOJIHCHUA U CAAYH.

No | Bun camocCTOsITeIbHON PabOThI Buna xouTpons YyebHo-
METO/IUYECKOE
obecrieueHue

1 [IpopaboTka TeOPETHUECKOTO KonTponbubiit pponTanbueiii | Cm. pazgenst 7.3, 8, 9

Marepuana OTpoC JAHHOTO TOKyMEHTa

2 N3yuenue pekoMeH10BaHHOM KonTponbubiit pponTanbueiii | Cm. pazpenst 7.3, 8, 9

TUTEPaTyphl OTIPOC, MPHUEM U JAHHOTO TOKyMEHTa
npecTaBieHne pedepaTton

3 | HoaroroBka k oT4éTam 1Mo IIpoBepka BBHITIOJIHEHUS CwMm. pasgensr 7.3, 8, 9

1a00paTOpHBIM paboTam paboT, orpoc no Teme JTAHHOTO TOKyMEHTa

4 | IlogroroBka K craue KonTtposnbHbIe paboThI 10 CwMm. pasgensr 7.3, 8,9

MPOMEXKYTOUHBIX (JOPM KOHTPOJISL | KAKAOMY MOJIYIIIO JTAHHOTO TOKyMEHTa

Texkymuilt KOHTPOJIb:
1. TlpoBepka mporpaMm Ha SI3bIK€ BHICOKOTO YPOBHS 110 3a/laHUSIM;

2. HpOBepKa BBITNIOJTHCHUS JOMAIIITHUX SaﬂaHHﬁ;

3. IIpomexyrouHas arrecTanus B popMe NTUCHbMEHHON pabOTHI.




Texymmii KOHTPOJIb BKJIIOUAET, KPOME €KEHEIEIBHOIO OIIPOCca U IMPOBEPKHU 3HAHUH 1O
TEKYLIEMY MaTepually, BEIEHHE 3IIEKTPOHHOIO ypHajla MOCEUIaeMOCTH, IPOBEPKY
BBITIOJTHEHUS] KOMITBIOTEPHBIX Mporpamm. Iloapa3zymeBaercs HepepbIBHOE OOIIEHHE 110
AJIEKTPOHHOM mouTe (OOIIeHHEe MO CKalIly He IelIecoo0pa3Ho, T.K. HE IMO3BOJISET
OCYILECTBIIAThH JOCKOHAIBbHYIO IIPOBEPKY 3a/1aHuil).

IIpomexkyTOUYHBIN KOHTPOJIL IPOBOJUTCS B BUJIE TMCbMEHHON pabOThl, pacCUUTaHHON

Ha 20- 30 MuHYT.

HToroBpiii KOHTPOJIb TNPOBOIUTCS B BUJE NMHUCBMEHHOM pabOThl € 00s3aTENbHBIM
YCTHBIM cOo0ece0BaHUEM IO pe3yabTaTaM MPeIBAPUTEIbHOMN MPOBEPKH.

Kpurtepun BbICTaBJIEHHS OLEHOK «OTIUYHO», «XOPOULIO», «YIOBIECTBOPUTEIBHO
ONPENENAIOTCS  CTENEHBIO  BIAJICHUS MATepHaIioM M JIOCTUTHYTBIM  YPOBHEM
KOMIIETEHTHOCTH B PELICHWH 3aJa4 JUCKPETHOM MAaTeMaTHKU. B HCKIFOUMTENbHBIX
CIy4asiX YYHTBIBAKOTCS YCIIEXM Ha BCEPOCCHUHCKMX OJIMMIMAAAX M KOHKypcax IO
HOMUWHAIIMA TAHHOM JHMCIUIUIMHBI.

3agaHus AJ151 CAMOCTOAATE/ILHOM padoThI:

e B 3amaue mo nepexoay ot OuHapHO# KiIacCHUpUKAIIMU K MHOTOKJIACCOBOM JOOABHUTH
KOHCTaHTY M CKOPPEKTHUPOBATH COOTBETCTBETCBYIONIUE Pa3ICIISIONINE THIIEPIIOCKOCTH.

o Tloxackaska: B LogisticRegresion Hy)xHO 700aBHUTh CIIEIMAIBHBIN TTapaMeTP
fit_intercept=False, 4ToOBI BHYTpY YEPHOTO SIIIMKA CBOSI KOHCTAHTTA HE
n00aBIIsIIach(BIUST HA PE3YJIbTAT).

e Hcnonb3ys BepOSATHOCTHYIO TIOCTAHOBKY 3a/1a4y JJIsl IMHEHHON PEerpeccuu C alpuopHbBIM
npeanonoxerneM p(w) = N(0, [) momyduts aHATUTHYECKOE PEIICHUE HA ONITUMAJIbHBIN
BEKTOP TIapaMEeTPOB W.

e Hcmonw3oBarb Metos Cross-Validation BMecto meToga LOO st BBIOOpa ONITUMAIIEHOTO
napameTpa perysipu3aiid gamma.

e [Ipoxenats ToO, uTO OBLIO HA ceMuUHape s BEIOOpKK FashionMnist: moxbop
TUIIEpIIapaMeTPOB MO (BBIIOJHUTE 00Jiee MOAPOOHO YeM Ha CEMUHAPE), TAKKE
MPOBECTH aHAJIN3 MOJYYCHHBIX PE3YIbTATOB.

e VYKa3zaTh Kakue MUHYCHI Bbl YBHJIEIH B TIOJ00pE rUIepriapaMeTpoB Ha ceMUuHape (MX Kak
MUHUMYM 3).

e BpIOpaTh 0JIMH U3 METPUUYECKUX KIIaCCU(DUKATOPOB (KJIacCU(PHUKAIIUN WU PETPECCUH) U
BBITIOJTHUTH MIOUCK ONTHMAJIbHBIX THIIEPIIAPAMETPa P MOMOIIH KPOCC BATUAAIINY.

e IIpoBecTH 3KCIIEPUMEHT C MOJIUHOMHAIBHBIM SIPOM: CT€HEPUPOBATH CHHTETUUYECKYIO
BBIOOPKY, HA KOTOPOU MOJTMHOMHATILHOE PO UMEET JTydlllee Ka4eCTBO allMpPOKCUMAIINH
yeMm rbf u nmuHelHOe S1po.

e Jlyis CUHTETHYECKU CreHepupoBaHHOM BbIOOPKH (beta=2, mu=0.01) mocTpouts rpadux
3aBHCHUMOCTH KauecTBa allpOKCUMAaIUU KOHTPOJIbHOM BOBIOPKH OT K03 duiinenTa
peryaspusanuu. CpaBHUTH CKOPOCTh PabOTHI B Cilyyae UcIoJib3oBanus SVD
pasnoxxeHus 1 6e3 Hero.

o Hcnonws3oBath MOZJCIIb I BEKTOpHU3allun Hpe,Z[J'IO)KeHI/Iﬁ Hu3 CEMHHapa. Ha ocnHoge MMOJTY4YCHHBIX
BEKTOPOB PEIINTH 33/1a4y CEHTUMEHT aHaju3a Jyis BelOopku Twitter (3agaya OuHapHON
Kiaccudukanum). B kauecTBe MOAEIH pacCMOTPETh JIOTUCTUYECKYIO perpeccuto. PekoMeHmyercs
HCIIOJB30BaTh MOACIIb PCI'CCptI'OIl C TPEThEro CEMUHApA, a TAK¥KC q)YHKLII/IIO OLINOKH



torch.nn.BCELoss. Ccbuika Ha
nannsle: https://drive.google.com/file/d/1k4Jrn\VcoePEENCY15iyl17dyV h133j2X/view?usp=sha
ring (mpeanoxeHus st Kiaccu(UKaIMy 9TO MOCIEAHIIA CTOO I, a LeNieBas epeMEeHHAs 3TO
BTOpOIi cTomnber).

e peanm3oBarh MeTOJ 0TOOpa npu3HakoB Add-Del.

e MPEUIOKECHUTHh BHEITHUN KPUTEPHUNA Ka4eCTBa /ISl 3a/1a4i TIOMCKA OIMIHMOOK B TEKCTaX.

7. @OHJ OLICHOYHBIX CPEACTB MJISl IPOBEJACHUS TEKYLIEro KOHTPOJIS

yCIIeBaeMOCTH, IPOMEKYTOYHON aTTeCTAIUN 110 HTOraM OCBOEHHUS

JTUCIMILIMHBI.

7.1. Tunossie KOHTPOJIBHBIC 3aIaHUA

Bomnpocsl k 3auery:
baiiecoBckasi Kiaccupurkanus

3anucath ob1yio hopmyny OaliecoBCKoTo KiaccudukaTopa (Ha0 MIOMHUTH POPMYITY).
Kaxue BbI 3HaeTE TpH MOIX0/1a K BOCCTAHOBJICHHUIO TUIOTHOCTH PaCIIpeIeNICHHsI TI0 BBIOOpKE?
Uto Takoe HauBHBIN OaliecOBCKHI KiaccupuKaTop?

Uro Takoe oneHka riotHoctu Ilap3ena-Po3zen6narra (Ha1o noMHUTH popmyity). Beimucars
dhopmyny anroput™Ma KiracCU(PUKAIUA B METOIE TTAp3E€HOBCKOTO OKHA.

Ha uro Bausier mmprHa OKHa, a Ha YTO BUJ SApa B METOJE Map3eHOBCKOT0 OKHA?
MHoroMepHOe HOpMaJILHOE pacrpeesieHne (Haao MOMHATE GopMyiy). BeiBecTu dhopmyry
KBaJIpaTUYHOTO AUCKpUMHUHaHTA. [Ipy KakoM yCIIOBUM OH CTAHOBUTCS JIMHEHHBIM?

Ha xakux npennosioxkeHusIx 0COBaH JIUHEHHbBIA TUCKpUMUHAHT Duiepa?

Uro Takoe «mpobiieMa MyIbTUKOJUIMHEAPHOCTHY», B KAKUX 3a/1a4ax U MPU UCHOJIb30BaHUU
KaKHX aIrOpUTMOB OHA Bo3HUKaeT? Kakue ecTbh moaxo/pl K €€ perieHuno?

UTto Takoe «cMech pacnpeesieHuit» (Hago MOMHUTh hopmyiy)?

Yto Takoe EM-anroputm, kakoBa ero ocHoBHas uies? Kakas 3agaya pemaercs Ha E-mare,
Ha M-mare? KakoB BEpOSATHOCTHBIM CMBICII CKPBITBIX IIEPEMEHHBIX ?

[TocnenoBarensHOe no0OaBiIeHHEe KOMIIOHEHT B EM-anroputme, OCHOBHAsI UJes allrOpUTMA.
UYto Takoe croxactuueckuit EM-anroputm, kakoBa ocHOBHas ujies? B uém ero
MPEeUMYIIEeCTBO (Kakoi HelI0CTaToK cTanaapTHoro EM-anroputma oH ycTpanser)?

UTto Takoe ceTh paaualibHbIX 0a3UCHBIX (PYHKIIUN?

Uro Takoe «BbIOpock»? Kak ocymiectBisercs GpuiabTpanus BEIOPOCOB?

Mertpuueckasi Kiaccupuranus

Yro Takoe 0600UIEHHBIN aNrOpUTM KiIaccuuKauu (Haao MOMHUTE popmyiny)? Kakue Bbl
3HaeTe YacTHBIE CITyyau?

Kak onpeznensiercs NOHATHE OTCTYIA B METPUUECKUX aJlTOPUTMaX KiaccuuKauu?

Yo Takoe OKHO MEePEeMEHHOM MUPUHBI, B KAKUX CIIy4asiX €ro CTOMT UCIOJIb30BAThH?

Yro Takoe MeTOJ1 MOTEeHIMAIBHBIX QYHKIMI? Mnes anroputMa HacTpoiiku. CpaBHUTE C
METOJIOM PaJMaTIbHBIX Oa3UCHBIX (QYHKIUI.

3aueM HYXCH OT60p OIIOPHBIX 00BEKTOB B MCTPUUCCKUX AJITOPUTMAX KJ'IaCCI/I(I)I/IKaI_[I/II/I?


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

» OcHoBHas uzes anropurma CTOJIII.

* Yto0 Takoe (yHKIUSA KOHKYpeHTHOTO cxoacTBa? OcHoBHas uaes anropurma FRiS-CTOJIIL.

= [lpuBeaure mpuMep METPUUECKOTO AITOPUTMA KIacCU(PHUKAIIMH, KOTOPBIA 0JTHOBPEMEHHO
SIBJISIETCSI 0AieCOBCKHMM KJIACCU(UKATOPOM.

= [lpuBeaure mpuMep METPUIECKOTO AITOPUTMA KIACCUPHUKAIIMH, KOTOPBIA 0THOBPEMEHHO

SIBJISIETCS JIMHEMHBIM KI1acCU(UKATOPOM.
JIuneiiHas kiaccupukanus

*  Yro Takoe moxens MakKamnoka-ITutrca (Hamo noMHUTE hopmyny)?

»  Meroa CTOXaCTHYECKOTO rpasneHTa. Pacniucars rpaiueHTHBIN 1Iar JUIsl KBaJIpaTUYHON
(YHKIIUM TOTEPh U CUTMOUTHOM (DYHKITUU aKTUBAIUH.

» Henocratku Merona SG 1 kak ¢ HUMH OOpOThCsI?

* UYrto Takoe nuHelHbIN aganTuBHEIN 2eMeHT ADALINE?

* Yro Takoe mpasmiio X»306a?

*  YT0 Takoe «COKpaIIeHUuEe BECOBY?

» (OO6ocHOBaHUE JIOTUCTUYECKON perpeccur (OCHOBHAs TeOpeMa), OCHOBHBIE MOCHUIKH (3) 1
cnenctBus (2). Kak BeIpaXkaeTcst aocTeprOpHasi BEPOSITHOCTh KJIACCOB (HA0 TIOMHUTH
(opmymy).

= Kak BeipaxaeTcsi QyHKIHS IOTEPh B JJOTUCTUYECKON perpeccuu (Hagao MOMHUTE GOPMYITy).

» JIBe MOTHBALIUU U MIOCTAHOBKA 331a4l METOJ[a OMIOPHBIX BEKTOPOB. YMETh BBIBECTH
MOCTaHOBKY 3aauil SVM (pexomMeHyeTcs TOMHHUTH (OpMYITy TIOCTAaHOBKH 3aJ1a4H ).

» Kaxkas ¢yHkius noreps ucnosb3yercs B SVM? B noructuueckoii perpeccun? Kakue emnié
¢bynkuuu nmoreps Bel 3Haere?

* Yo takoe sapo B SVM? 3auem BBojasTCs siapa? JIro6ast i GyHKIMS MOXKET OBITh siapoM?

= Kakoe a1po noposxaaet noiMMuaIbHble pa3Aessioniie mIoBepXHOCTH?

* UYrto takoe ROC-kpuBas, kak oHa onpeaensercs? Kak ona a3¢phekTuBHO BeUUCIACTCS?

» B kakux anropurmax xinaccu@uKanuu MOXKHO y3HATh HE TOJBKO KIaCCOBYIO
MIPUHAIICKHOCTD KIacCU(DUIUPYEMOTO 00BEKTa, HO U BEPOSITHOCTH TOTO, UTO JaHHBIN
00BEKT MPUHAUICKUT KaXKIOMY U3 KIIACCOB?

= KakoB BeposATHOCTHBIN cMbICT peryaspuzanuu’? Kakue Tumnsl perynaspusatopoB Bei 3Haete?

* Yro Takoe MPUHIIMII MAKCUMyMa COBMECTHOTO MPaBA0IO0A00Us JaHHBIX U MOJAETH (HAI0

MOMHUTH Gopmyiy)?
Perpeccus

* Yro Takoe saepHOE criaKuBaHue?

*  Yro ecTh 001IETO MEXTY SPOM B HEMapaMeTpHuecKoil perpeccuu u aapom SVM?

» Ha uro BamseT mmprHa OKHA, a Ha YTO BUJ Spa B HEMapaMeTPUUIECKOI perpeccuu?

*  Yro Takoe OKHA MEPEMEHHON ITUPUHBI, U 3a4eM OHU HY>KHBI?

* Yro Takoe «BeIOpoCH»? Kak ocymiecTBisieTcss GuibTpaius BBIOPOCOB B HEMapaMeTPpUIECKOM
perpeccun?

» [locraHoBKa 3374 MHOITOMEPHOM JIMHEWHOW perpeccuu. MarpruyHasi 3amch.



Uto Takoe CUHIYIsIpHOE pasiiokeHrne? Kak OHO UCHoJb3yeTces Ul pelIeHUs 3a1a4u
HaWMEHBIINX KBaJAPaTOB?

UYro Takoe «mpobiaeMa MyJIbTUKOJIMHEAPHOCTH» B 3a/1auaX MHOTOMEPHOH JIMHEHHOU
perpeccun? Kakue ecTs Tpu 1oaxo/ia K €€ yCTpaHSHHIO?

CpaBHHTB TPEOHEBYIO PETPECCHIO | Jacco. B Kakux 3amadax mpeanoyTHTeIbHee
HCII0JIb30BATH Jacco?

Kakyro npo6iemy pemaer MeTo/] riIaBHBIX KOMIIOHEHT B MHOTOMEPHOH JIMHEHHOM
perpeccun? 3anucarb MAaTPUUHYIO IOCTAHOBKY 3a/1a4M JUIsl METO/Ia I1aBHBIX KOMIIOHEHT.
Kak cBectu 3a1auy MHOTOMEPHOI HETMHEITHON perpeccuu K Mocie0BaTeIbHOCTH
JIMHEWHBIX 3a7a4?

Merton HacTpoiiku ¢ Bo3BpameHusmu (backfitting): moctaHoBKka 3a1auu 1 OCHOBHAs Ues
METO/1a.

Kakwne MeTopl MOCTpOEHHUS JOTUCTUYECKON perpeccuu Bel 3Haere?

[IpuBeauTe mpuMepsl HEKBAAPATUUHBIX (YHKIMI MOTEPh B pErpPeCCHOHHBIX 3afauax. C

KaKO! IEJILI0 OHU BBOIATCS?

Bb10op Moesid 1 0TOOP MPU3HAKOB

B uém oTnmumsi BHyTpEHHUX W BHEITHUX KPUTEPUEB?

Pa3HOBHIHOCTH BHEIIHUX KPUTEPHUEB.

Pa3HoBHIHOCTH KpUTEPHUS CKOJB3SIIETO KOHTPOJIS.

Uto Takoe KpUTEpUil HEMPOTUBOPEUMBOCTH? B uéMm ero Hemocrarku?

UT0 Takoe MHOTOCTYIIEHYATHI BBIOOP MOJIEIIN 110 COBOKYITHOCTH KpUTEPHEB?

OcHoBHas uzest 0T00pa NPU3HAKOB METOJIOM MOJIHOTO nepedopa. J{edCTBUTENBHO I 3TO
TIOJIHBIN TIepedop?

OcHoBHas uzest 0T00pa MPU3HAKOB METOI0M J00aBJICHUN U UCKIIOUHEHUH.

Uro Takoe maroBas perpeccus? MokHO i e€ UCII0JIb30BaTh I KiacCU(PUKAIIUHU, B KAKOM
meTone?

OcHoBHas uzes 0T00pa MPU3HAKOB METO/IOM MOUCKA B TIIyOUHY.

OcHoBHas uzes 0T00pa NPU3HAKOB METO/IOM MOUCKA B IIHPHUHY.

Yto Takoe MI'YA?

OcHoBHas uzes 0T00pa NPU3HAKOB C MOMOIIBIO TEHETUYECKOTO aITOPUTMA.

OcHoBHas uzes 0T00pa MPU3HAKOB C TOMOIIBIO CIIy4alfHOTO TIOMCKA.

B uém oTnnums cirydaiiHOTO MOKCKA OT CIIy4ailHOTO NOKMCKA ¢ afganTaiuei?

HeiiponHnsble ceTn

[Ipusenure npuMep BEIOOPKH, KOTOPYIO HEBO3MOXKHO KIacCU(PHUIIMPOBATH O€3 OLINO0K C
MIOMOIIIBIO JIMHEHHOT 0 alropuTMa kinaccudukanuu. Kakoa MUHMMalbHAas JUTMHA BBIOOPKH,
oOnanaronas JaHHBIM cBoiicTBOM? Kakue cylecTByIOT crnoco0bl MOIU(PHIMPOBATH
JMHEWHBIA aITOPUTM TaK, YTOObI JaHHAs BEIOOpKA cTaia JMHEHHO pa3/ienuMoif?

[Touemy moGast OyneBa QyHKIHMS MpecTaBUMa B BUe HelpoHHOH ceTu? CKOJIBKO B HEl

CII0EB?



= Meton oOpatHOTO pacnpocrpaHeHus omuoOok. OcHoBHas uaes. OCHOBHBIC HETOCTATKH H
COCOOBI UX YCTPAaHEHHS.

= Kak MOXHO BbIOMpATh HAYaIbHOE PUOIIKEHUE B TPAAUEHTHBIX METOJaX HACTPONKHU
HEHUPOHHBIX CeTen?

» Kak MOXHO yCKOpUTbH CXOAUMOCTh B I'PaINEHTHBIX METOJIaX HACTPONKHU HEHPOHHBIX ceTei?

* UYrto Takoe nuaroHanbHbId MeTo 1 JIeBenOepra-Mapksapara?

* Yro Takoe «mapanuy» CeTH, U Kak ero u30exarh?

= Kaxk BbIOMpaTh 9MCIO CIOEB B TPAIMEHTHBIX METOJaX HACTPOUKHA HEMPOHHBIX CeTei?

» Kak BpIOMpaTh YMCII0O HEWPOHOB CKPBITOTO CJIOS B TPAJIMEHTHBIX METOJaX HACTPOIKHU
HEHUPOHHBIX ceTen?

» B uém 3akimouaercs MeTo ] ONTUMAJILHOTO NMPOpeXUBaHUs HeWpoHHOH cetn? Kakue
HEJO0CTaTKU CTaHAapTHOIO aIropuT™Ma 0OpaTHOTO pacpOCTPAHEHUS OINOOK MTO3BOJISIET

ycTpanuts Mmetog ODB?

IIpumepsI 3a1a4

» 3amanHa 11eHa 0TKa3a oT kKiaccudukanuu. Beimucats MoaudunupoBanuy0 GopMyiny
0aiiecOBCKOTO KiIaccugpukaropa.

* BriBectu GpopMyny TMHEHHOTO TUCKPUMHHAHTA JUISl CITydasi HE3aBUCHUMBIX MPU3HAKOB.

* BriBectu hopmyny HauBHOTO 0aleCOBCKOTO Kilaccu(UKaTOpa JUIs Cirydast OMHAPHBIX
MIPU3HAKOB (JI0Ka3aTh, YTO OH JINHECH).

* BriBecTu GhopMyny rpalu€HTHOTO [Iara B METO/I€ JIOTUCTUYECKON perpeccuu i 3a1auu
Kjaccudukanuu ¢ AByms kiaaccamu. CpaBHUTH ¢ mpaBuiioM X360a.

* BriBectu hopmyny Hemapamerpudeckoi perpeccun Hamgapas-Barcona.

* BriBectu GhopMyny peryispuzoBaHHOTO peUIeHHs 3a1a4¥ MHOTOMEPHOM TMHEHHON
perpeccuu uepe3 CUHIYJISIPHOE Pa3ioKeHHeE.

» BriBecTu rpaMeHTHBIN MeTo1 00y4eHUs B JJIOTUCTUYECKON pEerpeccui.
Criucoxk Tem pedeparoB o guciuruimie «CHUCTeMbl HCKYCCTBEHHOTO MHTEIUICKTa»

1. Tema: Cuctembl aBTOMaTU3aMU MPoeKTHBIX padoT (CAIIP).

2. Tema: DKciepTHBIE CUCTEMBI, UX IPUMEHEHUE JJIs1 PELICHUS 33]1a4 Pa3IMYHbIX IPEAMETHBIX
obmnacTei.

3. Tema: Cuctembl HCKYCCTBEHHOTO UHTEIJIEKTA, KIIacCU(UKAIUs, 0COOSHHOCTH.

4. Tema: Posib aBTOMAaTU3UPOBAHHBIX CUCTEM HOJJEPKKU MIPUHATHUS PELLICHUM B YIIPABICHUHN
HKOHOMHYECKUMHU OOBEKTaAMHU.

5. Tema: O0nacTu MpUMEHEHUS HEHPOHHBIX CETeH, KIacChl 3ajiay, pelIaeMbIX Oaroaaps ux
HCIIO0JIb30BAHUIO.

6. Tema: dopmanuzanus U CTPYKTYpHPOBaHUE 3HAHUH TIPU MTPOSKTUPOBAHUU 0a3 3HAHUIA.
Mogenu 3HaHUN.

7. Tema: ABTOMaTH3UpPOBaHHBIE HHPOPMAITHOHHBIC TEXHOJIOTHUH U CUCTEMBI IS
MHTEJUIEKTYaTbHOM MOAIep>KKH (PMHAHCOBOTO YIPABIIEHUS U MPOBEACHUS (DUHAHCOBOTO



aHaJIn3a COCTOSIHUS IPEIIPUSITHSL.
8. Tema: Ha3znauenue u 061acTv NpUMEHEHHUS TIPABOBBIX HH(POPMAIIMOHHO — MOUCKOBBIX
CIIPaBOYHBIX CUCTEM.

9. Tema: DneKTpOHHbBIE IPOTPAMMBI — CJIOBApH.

10. Tema: [Iporpammsl mepeBojia TEKCTOB C OJHUX S3BIKOB HA JAPYTHE.

11. Tema: UHCTpyMEHTAJIbHBIEC CPEACTBA U SI3BIKU TPOTPAMMHUPOBAHUS, IPUMEHSIEMBbIE JIJIsI
pa3pabOTKU CUCTEM MCKYCCTBEHHOTO MHTEIUICKTA.

12. Tema: OOrmiasi XxapaKTepUCTHKA KIACCOB 33]1a4, PEIIAEMbIX C TIOMOIIBIO CHUCTEM
HCKYCCTBEHHOT'O MHTEJJIEKTA.

13. Tema: OOmias XxapakTepuCTUKa U OCHOBHBIE KOMITIOHEHTHI aBTOMATU3UPOBAHHBIX CHCTEM
MOJUIEPKKH MPUHATHSI PEIICHUN MOJIETTLHOTO THUTIA.

14. Tema: I'uneprexcToBble MOUCKOBBIE Internet — cucTeMBl.

15. Tema: MHTEMIIEKTYaNbHBIE 00yYarOIIUe MPOrpaMMBbl 110 AUCIUIIMHAM CPEIHEN U BbICIIEH
IIKOJIBI, CIIEIIUATEHBIM KypCaM.

16. Tema: OcHOBHBIE OHSTHSI TEOPUU IPETUKATOB, €€ UCIOJIB30BaHUE JJISl IPECTABIICHUS
3HaHUMU.

17. Tema: HeuéTkue MHOKeECTBa, oniepaliui HaJ HUMU. Mcnoib30BaHre HEYETKUX BHIBOJIOB B
SKCHEPTHBIX CUCTEMAX.

18. Tema: OnpeneneHre 1 METO bl IOCTPOCHMS KOTHUTUBHBIX KapT. [IpuHsATHE pemennii ¢
MTOMOTIIHI0 KOTHUTHBHBIX KapT.

19. Tema: [IpumeHeHE aBTOMATU3UPOBAHHBIX CUCTEM MOMJICPKKHU TPUHATHS PEIICHUN
MOJENBHOTO TUIIA B YIIPABJICHUU MPENTPUITHIMH.

20. Tema: IIpuMeHeHHE CUCTEM UCKYCCTBEHHOTO MHTEJUIEKTA JIJIsl CTATUCTUYECKOrO aHajau3a
JAHHBIX U IPOTHO3UPOBAHUS TIOBEACHUS OOBEKTOB U CUCTEM.

21. Tema: OLAP — texHos0THMH.

22. Tema: ndopmaliMoHHbIe XpaHWINILA: TPUHLIHUIIBI TIOCTPOCHUSI, OCHOBHbBIE KOMIIOHEHTHI.
23. Tema: CASE — TexHOJ0TUM: Ha3HAYEHUE, IPUMEPHI.

24. Tema: Knaccudukamus CHCTEM UCKYCCTBEHHOT'O MHTEIIJICKTA.

25. Tema: KoHTEKCTHBIE CHCTEMBI IOMCKA: HA3HAYEHUE, TPUMEPHI.

7.2. Meroauueckue MaTepualibl, OMPEACIISAIONINE NPOLeAYPY OLICHUBAHUS 3HAHUM,
YMEHUM, HaBBIKOB M (WJIM) ONbITA ACSATEIBHOCTH, XapaKTEPU3YIOIIMX 3Tallbl
dbopMupOBaHUS KOMIICTEHITHM.

1. OOmmit pe3ynpTaT MO MOIYTIO BBIBOAUTCS KaK HHTETpaAbHAS OIICHKA,
CKJIaJBIBAOIIAs U3 TeKyIIe pabotsl - 50% u Tekymiero KoHTpods - 50%.
Tekymuit paboTa M0 AUCHUILUIMHE BKIIOYAET:

- mocemenue 3anaTuii - 30 6amos,

- y4acTHe Ha MPaKTUYECKUX 3aHATHsIX - 70 Ganos,

Tekymuii KOHTPOJIb 1O TUCIUILIMHE BKIIOYAET:

- yCTHBIN omnpoc - 70 6aos,

- MUChbMEHHAsI KOHTPOJIbHAs padoTta - 20 OannoB

- pepepar — 10 Gannos.

8. YueOHO-MeTOAMYECKOE 0O0ecniedyeHHe JUCHHUIIINHBI.
a) ajpec caiita 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 acconuanus uckyccrseHHoro untesuiekra (PAVN) -
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. Pacno3naBanue 00pa3oB. BBeneHne B METO/IbI CTATUCTHYECKOTO OOyUYCHHS.

2011. 256 c.
0) OTIOTHUTENIbHAS TUTEpaTypa:

1. Mepxos A. b. Pacio3znaBanue o6pazoB. [loctpoenne n 00ydeHrne BEpOSTHOCTHBIX
mozenen. 2014. 238 c.
2. Kosnvo JLII., Puuapm B. TlocTpoeHune cUCTEM MAaITUHHOTO 00ydeHus Ha si3bike Python.
2016. 302 c.

9. Ilepeyenr pecypcoB HHPOPMANUOHHO-TEIEKOMMYHHUKALIMOHHOM CeTH

«I/IHTepHeT», HCOﬁXO[[I/IMLIX AJIsA OCBOCHMUA JUCHHUIIJINHBI.
1. Pemaxtop onrtosnoruii Protégé — cBOOOIHO pacmpocTpaHseMblii HHCTPYMEHTAPUN ISt

IIOCTPOCHUA U UCIIOJIB30BAHUA OHTOJIOTHH.

2. IHMC CmapTool — cBo6oaHO pacipocTpaHseMblii HHCTPYMEHTAPHIA /IS TOCTPOCHUS
KOHIIENTyalbHbIX KapT 3Hauuit (http://cmap.ihmc.us/).

3. 3aropynsko FO.A. DnekTponHslil yueonuk «Umxenepus 3uanuii». HI'Y, 2011, — url:
http://193.124.209.204/default.aspx?db=book_zagorulko&int=VIEW&el=1684&templ= 1206

10. MeToanuyeckue yKazaHus JJ151 00y4aloIMXCs M0 0CBOEHUIO JUCIUIJINHBI.
Kpr npeayCcCMaTpuBacT 3aHATUSA B KOMIIBIOTCPHOM KJIACCE, IMOAKIHOYCHHOM K I/IHTCpHeTy C
YCTAHOBJICHHBIM CIICHUAIMU3UPOBAHHBIM  ITPOT'PAMMHBIX O6CCHC‘ICHI/I6M. Hpe,HYCMOTpeHBI
JICKOWH, IMPAKTHYCCKUC 3aHATHA B BHUAC BBIIIOJIHCHHA ITPAKTHYCCKHUX 3a,HaHPII>i 110 pa60Te (6/0)
3HAHUSAMU.

[[J'IH 3(1)(1)6KTI/IBHOFO HN3YUCHU HpaKTquCKOﬁ qaCTu AUCHUIIJIIMHBI HACTOATCIBHO
PEKOMCHAYCTCA:

— CHCTCMATHYCCKU BBIIIOJHATE MOATOTOBKY K MNPAKTHUYCCKHUM 3aHATUAM 110 MPCAJIOKCHHBIM
npenoaaBaTejieM TEMaM,
— CBOCBPCMCHHO BBIIIOJIHATDH U 3allIAIIATh IPAKTUYCCKUC 3aIaHUS.

CaMOCTOHTCHLHaH pa60Ta CTyACHTa - OIWH U3 BAOXXHEUIIINX DJTAIIOB B IIOATOTOBKE
CIICOHUAJINCTOB. OHa an/I06maeT CTYACHTOB K I/ICCHe,Z[OBaTeHLCKOﬁ pa60Te, 060ra111aeT OIIBITOM U
3HaHUAMU, HCO6X0,I[I/IMBIMI/I JJIA nanLHeﬁmero HUX CTAHOBJICHHUA KaK CIICHUAJIMCTOB, IIPHUBUBACT
HABBIKU PabOTHI C TUTEPATYPOM.

]_IGJ'IL CaMOCTOSITEILHON pa6OTLI - cucTreMaruizanusd, 3aKpCIJICHUEC U paCllupCHUC
TCOPCTUYCCKUX U IMPAKTHYCCKUX 3HAHUN C HCIOJb30BAHUEM COBPCMCHHBIX I/IH(I)OpMaI_II/IOHHLIX
TEXHOJIOTUH U JIATCPATYPHBIX UCTOYHUKOB. I[J'IH Pa3sBUTHUA HABBIKOB CaMOCTOSTEJILHO U pa6OTLI
CTYACHTAaMHU BO BpPCM: CaMOCTOSTEILHOU pa6OTBI BBIIIOJIHAKTCA: — 3CCEC II0 HpO6HCMaM


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

COBPEMEHHBIX TEHJCHLIUN pa3BUTUS HH(POPMAITMOHHBIX TEXHOJIOTUH YIPABJICHUS; — JOMAIIHUE
3aJaHus 1Mo MOUCKY B MHTepHeTe MH(MOpManyy Ha 3aJaHHYI0O HAy4yHYIO TEMY M IOATOTOBKE
JO0KIaga. Occe MM JOKIaJ TOTOBUTCS CTYAEHTOM CaMOCTOSATENIBHO, B HEM 0000mIaroTcs
TEOPETUYECKHE MAaTepUallbl IO MCCIEAYyeMOM TEME C HCIOJIb30BAaHUEM MAaTEpUAIOB U3
OOIIeTeXHUYEeCKOM M  CHEeNManbHOM JUTEpaTypbl, HOPMATUBHO-TIPABOBBIX JIOKYMEHTOB,
CTaH/JAPTU3UPYIOLUINX paccMaTpuBaeMyro chepy. B conmepkanum [okimaza IODKEH OBITH
COOCTBEHHBI aHAU3 M KPUTUYECKHH TMOIXOJ] K PEIICHUIO0 MpOoOIeMbl MO BBIOPaHHOW TeMe
HUCCIICAOBAaHUA. MaTCpI/IaJ'II)I JOJIKHBI OBITh M3JI0KEHBI Ha BBICOKOM TCOPCTUUICCKOM YPOBHE, C
MNPUMCHCHUCM IMPAKTHYCCKUX IOAHHBIX, HNPUMCPOB. CTYI[GHTaM PEKOMCHAYCTCSA HCIIPECPLIBHO
MIPOBOJIUTH HAYYHBIE UCCIIOBAHMS 110/ PYKOBOJICTBOM IIperoaBaTelis Kadeapsl mo n30paHHOM
TEME W TOTOBHTH COOOIIEHHS Ha HaydHble KoH(epeHuuu, ctatbu B COOpPHHK MOJIOIBIX
HCCIEA0BATENIeH U HAyYHBIE )KypPHAJIBI.

O6yquHe CTYACHTOB C OIrpaHUYCHHBIMH BO3MOKXHOCTAMU OPraHU3yCTCA B COOTBCTCTBHUU
¢ TpeOOBaHUAMH «MeTOINYECKNX PEKOMEHJALUI 110 OpraHu3aluu 00pa3oBaTeIbHOIO Ipolecca
JIIsL O6y‘-I€HI/I$[ HHBAJIMLJA0OB W JIMIO C OrpaHUYCHHBIMKA BO3MOXHOCTAMH 3JI0POBbs B
00pa30BaTeNIbHBIX OpPraHU3alusiX BBICIIEr0 MpodeccuoHaTIbHOr0 00pa3oBaHUsI» OT «8» ampens
2014 r. B ocBoenun JUCHUIIVIMHBI MHBAJIMJAMU W JIMOaMU C OrpaHUYCHHBIMU BO3MOKXHOCTAMU
3I0pOBbsl OOJIBIIOE 3HAYEHHE HMEET HHAMBHyaldbHas y4deOHas paboTa (KOHCYJIbTAllMH) —
JOMOJIHUTEIBHOE Pa3bsICHEHNE YUeOHOTr0 MaTepHana.

I/IH)II/IBI/I)IyaJ'II)HI)Ie KOHCYJIbTAllUKM 110 MPEAMETY ABJIAIOTCA BaXXHBIM q)aKTOpOM,
CHOCO6CTBYIOHII/IM HHIUBUAYAIU3allUA 06y‘-IeHI/I$I MU YCTAHOBJICHHUIO BOCIIMTATCIIBHOI'O KOHTAKTa
MCXKIAY MNOpc€rnogaBarciicM U 06y’~IaIOH_[I/IMC${ HWHBAJIMAOM WJIHA JIMOOM C OI'paHUYCHHBIMU
BO3MOXHOCTAMHM 3J0POBbSL.

11. Ilepeyenr WHPOPMANMUOHHBIX TEXHOJOIWiIl, MCHOJb3yeMbIX TMPH
OCYHIIeCTBJICHUH 00pa30BaTeJIbHOIO MpoHecca MO0 AWCHUIIMHE, BKJIKYas
nepeyeHb MPOrPAMMHOrO odecrnevyeHnsi 1 MHGPOPMANMOHHBIX CHPABOYHBIX

CHUCTEM.

[lepedyeHp HEOOXOAUMOTO TPOTPAMMHOTO 00CCIICUCHHSI

— Microsoft Word 2010 wiu 6oJiee 103 0HUM;

— IIporpammHublii ipoaykT Microsoft Visio;

— CpenctBo utenust PDF-daiinos Adobe Acrobat wnu anaior.
— Cpena paspaborku PyCharm/Intelij Idea

12. Onmucanue MaTepuaJbHO-TEeXHUYECKOW 0a3bl, HeOOXOAMMOW JJIs

OCYyIICCTBJICHUSA 06pa30BaTeJILHOFO nmpomecca mo ITMCIHMILJIMHE.
MynbsTuMenuiiHas ayIMTOPUs COCTOUT U3 UHTETPUPOBAHHBIX WHIKCHEPHBIX CUCTEM C €UHOMN

CUCTEMOH YIIPABJICHHUS, OCHALLEHHAs! COBPEMEHHBIMU CPEICTBAMH BOCIIPOU3BEACHNUS U
BU3YaJIM3al1K JH000H BUIEO U ayino UH(OpMAIMH, OIyYeHHs U Iepeayu 3JeKTPOHHBIX
JOKYMEHTOB. THUIIOBask KOMIUIEKTALMSI MYJbTUMEAUMHON ayAUTOPUHU COCTOUT U3:
MYJBTUMEIUINHOTO ITPOEKTOPA, aBTOMATU3UPOBAHHOIO NTPOEKIIMOHHOTO dKpaHa, aKyCTHYECKON
CHCTEMBI, a TAKXKE HHTEPAKTUBHON TPUOYHBI NPENoaaBaTes, IepCOHANbHbIA KOMIBIOTED (C
TEXHUYECKUMH Xapakrepuctukamu He Hiwke Intel Core i3-2100, DDR3 4096Mb, 500Gb), 610k
yIipaBliieHUs1 000pyoBaHueM, naTepdericel noakmouenus: USB,audio, HDMI. MurepakTuBHas
TpuOyHa MpenoaBaTes ABIAETCs KIUYEBbIM 3JIEMEHTOM YIPaBJIeHUs, 00bEIUHSIIONIUM BCe
YCTPOMCTBA B €IMHYIO CUCTEMY, U CIIYXKUT MOJHOLIEHHBIM pab0YMM MECTOM IpenojaBaTersl.
[IpenosaBaTens ©IMEET BO3MOXKHOCTD JIETKO YIIPABJISATH BCEH CUCTEMOM, HE OTXO/I OT TPHUOYHBI,
YTO MO3BOJISIET MPOBOAUTS JIEKLIUH, TPAKTUYECKHUE 3aHATHSI, IPE3EHTAIUU, BEOUHAPHI,
KOH(EpEeHIINH U IpYTHe BUAbI AyTUTOPHON HArpy3KH 00YJaOLINXCs B YA0OHOH U JOCTYITHOM



U1t HUX (OopMe ¢ IPUMEHEHHUEM COBPEMEHHBIX MHTEPAKTUBHBIX CPEACTB O0yUECHHUs, B TOM YHCIIC
C MCII0JIb30BAaHUEM B IIpoliecce 00yUeHHs BCEX KOPIOPATUBHBIX pecypcoB. MynbTuMeauiiHas
ayJIUTOpUS TaKXKE OCHAIIIEHA IIMPOKOIIOIOCHBIM JJOCTYIIOM B CETh MHTEpHET. KoMmbroTEpHOE
000pyZI0OBaHNEM UMEET COOTBETCTBYIOIIEE JTUIIEH3HOHHOE IPOrpaMMHOE 00ecTieYeHuE.
KomMmnbroTepHbli Ki1acc, peacTaBisoninil codoii pabouee MeCTO IpernoaaBaTess U He MeHee 15
pabounx MECT CTYJCHTOB, BKJIIOYAIOIINX KOMIBIOTEPHBIH CTOJI, CTYJ, IEPCOHATBHBIN
KOMIIBIOTEP, JIMIIEH3MOHHOE IIporpaMMHoe obecriedenue. Kaxxapiii KoMnploTep HMeeT
LIMPOKOIOJIOCHBIN 10CcTyM B ceTh HTepHET. YueOHO-MeToanvecKas Jiuteparypa s JaHHOU
JTUCIUTITUHBI UMEETCS B HAUIMYUU B 3JICKTPOHHO-OMOIMOTEUHOMN CUCTEME.
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