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AHHOTANMA

B kypce paccmarpuBaroTcsi KIHOYEBBIE MOHITUS M METOIbI CTATHCTUYECKON TEOPUHM MAIIMHHOTO O0y4YeHH,
UccieAyonel npolieMy Hale)KHOCTH BOCCTAHOBJICHUS 3aBUCHUMOCTEN 110 SMIMPUUYECKUM AaHHBIM. [Ipexae
BCEro CTaBUTCA 3a/1aua kinaccudukanuu, BBoAsATcs moHsTHs PAC-00yuenus, arHoctuiaeckoro PAC-o0yuenus,
nepeoOyuenus,  oOoOmawmeil  crmocodHocTH  anropuTMmoB.  JlatloTcss  TOHATHSL  pa3MEPHOCTH
Bannuka-UepBoHeHKHCAa M cpeiHUX IO Panemaxepy, UIparoIMe€ BaKHYXO pPOJb B aHAIU3€ AJITOPUTMOB,
MUHUMH3UPYIOIUX 3MIMPUYECKYI0 OmuOKy. OOCyXIaroTcs HepaBEHCTBAa KOHIICHTPALMKM MEPHI, BKIIOYAS
HepaBeHCTBO Xeddaunra, HepaBeHcTBO Mak/Inapmuna u HepaBeHcTBO bepHinTeitna. [IpoBoaurcs ananus
QITOPUTMOB MAIIMHHOTO OOYyYeHHs, TAKUX KaK MeTox k Omwkalmmx coceneld, METOA OMOPHBIX BEKTOPOB,
nepcentpoH, HeifpoHHble cetu. Kypc comepxut obcyxkneHne 0a30BBIX BOINPOCOB CTAaTHCTHUECKOH TeopHH
MAaIIMHHOTO OOy4eHus, pa30op 3amad. [[ns ycrmemHoro ocBoeHMs Kypca CIyIIaTrelr0 HeoOXOAMMO BIAAETh
OCHOBaMH TE€OPUH BEPOSTHOCTEH.

1. lean u 3apa4n

].le.]'ll) AUCHUIIINHBI
- UI3YUYCHNEC OCHOBHBIX MMOHSATUN U METOJ0B CTaTUCTUYECKOMN TCOPUHN MAIIKMHHOTO o6yqu1/1;1.

3anayu QUCHUNIHHBI
- OCBOGHHE CTYJICHTaMHU 0a30BBIX 3HAHUI B 00JIACTH MALTMHHOTO 00YYeHHS;
- IpUOOpETEHNE TEOPETUIECKIX 3HAHMH B o0nacTy baliecoOBCKO# TeoOpruu MalIMHHOTO 00YYCHUS;
- OKa3aHME KOHCYJIBTAIMH 1 IOMOIIM CTY/ICHTAM B PEILICHUH TEOPETUUCCKHUX U MMPAKTHYECKUX 3a/1a4.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIIUHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1.1 3HaeT W cmocoOeH — HCIOIL30BaTh B
nmpo)eCCHOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAyYHBIC MPUHIMITEI U METOJbI
HccienoBaHuil B 00macTi MHGOOPMATHKY U BEIYUCITUTEIILHON
TEXHUKHU

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
HAy4HBIX 3HAaHUH B 00J1aCTH HH(OPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MH()OPMATUKHU U BBIYHUCIUTEIBHON TEXHUKH M CIIOCOOECH MX
NPUMEHATh MpPU PpelIeHWH 3agad  [po¢eCCHOHANBHOM
JeSITeIbHOCTU

I[IK-2.1 3HaeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIbCKOM
JEATeIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIeCT 3HAHUEM OCHOB (PHIIOCO(OUU U METOJIOIOTHU HAYKH;
3HAHHEM METO/IOB HAyYHBIX MCCIICOBAaHHMI M HAaBBIKAMH HX
MPOBEICHUS

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCJIEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbII
MaTeMaTHYECKUH anmnapar ¥ aJlfOPUTMBI,

[IK-2.2 YMeeT nmpUMEHATH MONy4YEHHBIE 3HAHUS B 00JacTh
($yHIaMEHTaIbHBIX HAYYHBIX OCHOB TEOPUHU WH(POpMALIUU H
pemarb CTaHIApTHBIE  3a/auHl B COOCTBEHHOM
HAy4YHO-HCCIIEA0BATEILCKOM eI TEeNFHOCTH

[IK-2.3 Nwmeer MIPaKTU4YECKUN OIIBIT
COBpPEMEHHbIE .

Hay4YHO-HCCIICIOBATENILCKOW  AEATENIBHOCTH B 00JacTu
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE .

UH(POPMALIOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTUI
TEXHOJIOTUH

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH peIIeHus 3a7a4y
uuppoBoii 00pPabOTKKM CHUTHAJIOB, WCIOJNBb30BAHUS CETH

Wnrepner, AHHOTHPOBAHUS, pedepupoBanus,
O6ubnmorpaduyecKoro MOMCKa, OMBIT PabOThl ¢ HAYYHBIMHU
HUCTOYHUKAMU

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS




11RK-D DJIdACCT HdBbIKAMU y‘i'dC'l‘l/l)l B H'dy‘-ll—lblx
JCKYCCHSIX, BBICTYTUICHHUS C COOOIIEHUSIMH U
JIOKJIaJaMU yCTHOTO, MUCbMEHHOTO U
BHUPTYaJIbHOTO (pa3MelieHue B
MH()OPMAIIMOHHBIX CETSIX) XapakTepa,
MPECTaBICHHS MAaTePHaiOB COOCTBEHHBIX
HCCIIEIOBaHUH

[MK-3.2 Ymeer BecTH KOPpPEKTHYIO JHMCKYCCHIO B 0O0JacTH
WH(POPMALIMOHHBIX TEXHOJOTWM 3aJaBaTh BOIPOCH U
OTBEYaTh Ha IIOCTABJIIEHHbIE BOIPOCHI N0 TEME HAy4YHOU
pabotbl

[IK-3.3 MMeer mpakTHYECKUH OMNBIT Y4acTHsl B Hay4HBIX
CTyI€HYECKHX KOH(EpeHUUSAX, OYHBIX, BUPTYAJIbHBIX,
3a0UHBIX OOCYXIEHHUSIX Hay4YHbIX MpoOieM B objactu
MH(OPMAIMOHHBIX TEXHOJIOTHl

IIK-1 I'0TOB K BK/IIOYEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIENOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOM
obyiacTy Mpo(heCCUOHATBHOM IEATEILHOCTH

[MK-1.1 3HaeT OPUHIUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHamM3a TIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIaJECT HABBIKAMH IIOATOTOBKU
Hay4yHbIX  0030poB,  myOnukanuii,  pedepatoB  u
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

[IK-1.2 YMmeer pemarp Hay4dHbIE 3aJa4d C TOHUMaHUEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
IPOrpaMMHOTO O0ecHedeHus B CBA3UM C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIMKON

[IK-1.3 Hmeer mnpakTU4YEeCKUH ONBIT BBICTYIUIECHUA H
HAyYHOW apryMeHTalUy MpH aHajiu3e OOheKTa HAyYHOH M
npo¢ecCHOHANBHON eI TeNbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4aIOIINecs JOIKHbBI

3HATb.

- (I)YH,E[aMeHTaJILHLIe IIOHATHA, 3aKOHBI, MCTO/bI CTaTUCTUYCCKON TCOpHUUN MAILIMHHOTO O6y‘l€HI/I$I;
- OCHOBHBIC CBOMCTBA COOTBETCTBYIOIIUX MATECMAaTHICCKUX 06’56KTOB;
- AHAJIMTUYICCKUC U YUCIICHHBIC ITOAXOABI 1 METOABI AJId PCHICHUSA TUIIOBBIX IMPUKJIAAHBIX 3a1a4.

YMETB:
- IOHATH NOCTABJICHHYIO 33/1a4y;

- HCIIOJIb30BaTb CBOM 3HAHUA [JIsI PCHICHUA (bYHZ[aMeHTaHBHBIX U TPUKIAJHBIX 3a4a4 TEOpUHU

MAallIruHHOI'O 06yquH$[;

- OLICHMUBATb KOPPEKTHOCTb NOCTAHOBOK 3a1a4;
- CTpOT'0 JOKAa3bIBATh UJIM OIIPOBECPIraTh YTBCPKACHUC,
- CaMOCTOATEJIIbHO HAXOAUTH AJITOPUTMbI pCHICHUSA 3aaa4 TCOPUN MAIITMHHOTO O6y‘ICHI/I}I, B TOM 4YHUCJIC U

HCCTAHAAPTHLIX, U ITPOBOAUTH UX aHAJIU3,

- CaMOCTOATEJIbHO BUACTD CIICACTBUSA MMOJTYUCHHBIX PE3YyJIbTATOB.

BJIAJIETD:

- HaBBIKAMH OCBOCHMUS OOJIBIIIOr0 00heMa I/IH(I)OpMaL[I/II/I " PpCIICHUA 3a1a4,

- HaBBIKAMH CaMOCTOSITEIIbHOM pa6OTLI N OCBOCHUS HOBBIX JUCIUIIINWH,

- KyanypOﬁ MMOCTAaHOBKH, aHaJin3a W PCHICHUA MATCMATHUYCCKHUX W NPHUKIAAHBIX 3a1a4, TpGGYIOH_[I/IX
U1 CBOCIO PCHICHHS HCIIOJIB30BAHUA MATEMATUYCCKUX IMOAXOAO0OB W METOAOB TCOPUHM MAIIMHHOIO

oOyueHus;

- IPSAMCTHBIM SA3bIKOM ,I[I/ICerTHOI\/'I MAaTEMAaTUKU U HAaBbIKAMU I'PaMOTHOI'O OIMMCaHUA PCIICHUA 3a4a4 U
NpCACTABJICHUS MOJTYYCHHBIX PC3YJIETATOB.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

No Tema (pa3nen) TUCIUTUTMHBI

TpyaoeMKoCTh 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

CamocT.

Jlexiuu
pabora

Cemunapsl | Jlabopar. paboTh




[ToctanoBka 3amaun  KiIacCU(HUKALUH.

1 PAC-o0yuenue. MunnMu3anus 10 5 20
HMITUPUYECKOTO PHCKA.

2 MeToza OOpHBIX BEKTOPOB. 10 5 20
Amnanmus N30paHHBIX QJITOPUTMOB

3 P P 10 5 20
MAalIMHHOTO O0y4eHUSI.

Nroro yacos 30 15 60

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)

1. [MocranoBka 3anaun knaccupukanyu. PAC-o0yvyenne. MUHUMH3AINS IMITUPHUUECKOTO PUCKA.

[MocranoBka 3amaun oOyueHws. SIBneHue mnepeoOyueHus. PAC-o0ydaeMOCTh W arHOCTHYECKas
PAC-o0yuyaemocts. Munumakcuele nopsiikd. HeoOywaemocTh kimacca Bcex (QyHKuui. IIpuHummn
PaBHOMEPHON CXOAMMOCTH. ATHOCTHYECKas 00y4aeMOCTh KOHEUYHbIX KiaccoB. DyHKIUS pocra.
OneHka Ha MpeACcKa3aTelIbHYI0 CIHOCOOHOCTh alropuTMa udepe3 (YHKLUHIO pocTa B OECIIyMHOM
cinydae. PasmepHocts Bannuka-UepBonenkuca. Jlemma 3ayapa. Cpennee no Panemaxepy. Onenka Ha
MpeacKa3aTeIbHyI0 CIOCOOHOCTh allropuTMa uepe3 cpennee no Pagemaxepy. Uuncno mokpeiTus u
yucio ynakoBku. OneHka Ha cpenHee 1o Pagemaxepy uepes uncio noxpeitus. OyHaaMeHTanbHas
teopema PAC-o0ydenus.

2. MeToa OnopHbIX BEKTOPOB.

MeToz OIOPHBIX BEKTOPOB B CiIydae pazneianumoin BeIOOpku. OOoOImaromias criocoOHOCTh METOja
ONOPHBIX BEKTOPOB B CIy4ae pa3[eauMOi BbIOOpKHM. MeToJ OHOpHBIX BEKTOPOB B CIydae
HepazaenuMon BbiOOpku. Ilepemennble Mmsrkoro orctyna. OO6oOmiaromas crocoOHOCTh METona
OIIOPHBIX BEKTOPOB B CiIydae HEpasAeIMMON BBIOOPKH. MeTo ONMOPHBIX BEKTOPOB B NMPOCTPAHCTBE
npusHakoB. IIpoctpancTBa, mnopoxneHHsle BocnpousBogamuM siapom (RKHS). Teopema o
npencrapurene. O600maloNas CrocOOHOCTh, METOJa OMOPHBIX BEKTOPOB B Cllydae paseliuMoin
BBIOOPKH B MPOCTPAHCTBE NMPHU3HAKOB. [10JOKHUTENBHO U OTPULATENBHO ONPEACICHHBIC SApa U UX
cBorictBa. Teopema Mepcepa.

3. AHanu3 n30paHHBIX aJTOPUTMOB MAITUHHOTO OOyUYCHMSI.

VYenoue manoro myma MammeHna-1{pi6akoBa. OneHka rnpeacka3aTeaIbHOi CioCOOHOCTH adropuTMa B
ycioBusix wmanoro myma. Meton k Ommxkaiimux cocezeil. beictpele mopsaku s plug-in
knaccudukaropoB. Cxembl cxaTusi BbIOOpOK. OleHka cKopocTH OOydeHHs B KJacce CO CXeMOH
ckarus pasmepa k. Cxemsl ckarusi BBIOOpOK ¢ morepsiMu. OlLieHKa CKOpOCTH 00y4eHHUs B Ki1acce co
CXeMOM cxkatusi ¢ morepsimu pasmepa k. [lepcentpon. BepxHsist olieHKa yucia UTepaluil aropuTMa
B cllydae JIMHEHHO pa3ienumoli BeiOopku. Heliponnsie cetn. Ouenka o6obmaromei cnocoOHOCTH
HEHPOHHBIX CeTeM.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMON AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

HeobxonumMoe obopynoBaHue Jist JISKIUNA: KOMIIBIOTEP B MYJIBTUMEIUITHOE 000pyI0BaHue (ITPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa



1. KonmoropoBckast CI0)KHOCTb U aJITOpUTMUYEcKas cirydaiiHocTh [Tekcr] : yueO. mocoOue 1ist By30B /
B. B. Brtorus ; M-Bo o0pazoBanus u Hayku PO, Mock. ¢u3.-texs. uH-T (roc. yH-T), MH-T mpoOiiem
uHpopmauuu uM. A. A. Xapkesuua .— M. : MOTHU, 2012 .— 140 c.

JlononHuTeNbHAS TUTEPATypa
1. BepositHocTh [Teker] : B 2 T. : yueOHUK a7t By30B / A. H. llupsieB .— 4-¢ nepepad. u gomn. — M. :
MIIHMO, 2007, 2011 .— T. 2 : CyMMBI U IOCIEA0BATENILHOCTH CIIy4YaiHBIX BEJTMYNH -
CTal[MOHAapHBIE, MAPTHUHT AN, MapKoBckue 1end. - 2007, 2011. - 416 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

https://www.dropbox.com/sh/1ci86mgxjjnxc96/AABalL LkJ2dncIXx-C2ar6¢cbSa?dl=0
http://www.iitp.ru/ru/userpages/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

He npenycmorpeHo.
9. MeTonuyeckne yKazaHus JJIsl 00y4AIOIIMXCH 10 OCBOCHUIO AU CHUILTHHBI (MOXYJIs)

Crynent, m3yuatonmuii kypc "CrarucTudeckass TEOpUs MAIIMHHOTO OOy4YeHHS'", IOJKEH, C OJHOU
CTOpPOHBI, OBJAJETh OOLIMM IOHATHUIHBIM aIlIapaTtoM, a C JAPYrod CTOPOHBI, JODKEH HAyYHUThCS
NPUMEHATh TCOPETHYECKHE 3HAHUs Ha IMpakTUKe. B pesynprate HM3ydeHHs TUCHUIUIUHBI CTYACHT
JOJDKEH 3HAaTh OCHOBHBIC OIPEAETCHUS, IMOHATHS, aKCHOMBI, METOABI JIOKA3aTEIbCTB. YCIIEHIHOE
OCBOCHHE Kypca TpeOyeT HampsHKEHHOW CaMOCTOSTEIbHOW paboThl cTyneHTa. B mporpamme kypca
MPUBEICHO MUHUMAJIbHO HEOOXOAMMOE BpeMs Ul paboThl CTyAeHTa Haa TeMmoil. CamocTosTenbHas
pabora BKItO4aeT B ceOst:

— YTEHUE U KOHCIICKTHPOBAHNE PEKOMEH/IOBAHHOM JIUTEPATYPHI,

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JICKIWiH, y4eOHOH M Hay4dyHOW JmTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEJHA3HAUYCHHBIX IS CAMOCTOATEIBFHOTO — M3Y4eHHS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— MOJTOTOBKY K AK3aMEHY.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSITENLHOW paboTOM CTyJaeHTa ocymiecTBisieTcss B (opme
WHIUBUyaJIbHBIX KOHCYJbTanui. [lokasarereM BIIQJCHUs MaTepHaIOM CIYXXHT yMEHHE pelarb
3agaun. J{nst GopMupoOBaHUS yMEHHMS NPHMEHSTH TEOPETUYECKHE 3HAHWSA Ha IPAKTHUKE CTYIEHTY
HEOOXOAMMO pelIaTh Kak MOKHO Ooublire 3a1ad. [Ipu pereHun 3agaq Kaxjaoe JAeHCTBHE HEOOXOIUMO
apryMEeHTHPOBaTh, CChUIASICh HAa M3BECTHBIC TEOPETHUYECKHE CBEIEHHA. BakHO MOOMTHCSA MOHUMAHUS
U3y4aeMoro Marepuaia, a He MEXaHHYECKOTOo ero 3armoMuHaHus. [lpu 3arpyaHeHHH H3yYeHHS
OTZIEJIBHBIX TE€M, BOIIPOCOB, CJIEAYET 00paInaThes 3a KOHCYIBTAlUsAIMH K JIEKTOPY WM MPENOaBaTeio,
BE/IyIIEMY NTPAKTUIECKUE 3aHSATHSL.

Jluteparypa Ju1sl CaMOCTOSTEILHON paOOTHI:

1. Beiorun B.B.. Maremaruueckue OCHOBHI MAIIMHHOTO OOYYE€HHS W IPOTHO3UpOBaHUSA. — M.:
MIIHMO, 2013.

2. Bousquet, O., Boucheron, S., and Lugosi, G.: Introduction to statistical learning theory. in:
Advanced Lectures on Machine Learning. pp. 169--207 (2004)

3. Steinwart, I.: On the influence of the kernel on the consistency of support vector machines. Journal
of Machine Learning Research. 2, 67--93 (2001)

4. Rakhlin, A., Sridharan, K., Tewari, A.: Online learning: Beyond regret. In Proceedings of the 24rd
Annual Conference on Learning Theory, v/ 19 of IMLR Workshop and Conference Proceedings, pages
559--594, 2011. longer version available as arXiv:1011.3168 (2011)

5. S Bubeck and N. Cesa-Bianchi, Regret Analysis of Stochastic and Nonstochastic Multi-armed
Bandit Problems. In Foundations and Trends in Machine Learning, Vol 5: No 1, 1-122, 2012.



6. S. Shalev-Shwartz and S. Ben-David. «Understanding Machine Learning: From Theory to
Algorithmsy». Cambridge University Press, USA, 2014.

7. S. Boucheron, O. Bousquet, G. Lugosi, «Theory of Classification: a Survey of Some Recent
Advances», ESAIM: PS 9 323-375 (2005), DOI: 10.1051/ps:2005018



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABJICHUS

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: H.A. ITyukun



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
HAy4HBIX 3HAHUH B 00J1aCTH HHGOPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.1 3gaeT W cmocoOeH — HCIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
rccienoBaHuil B 00macTi MHGOOPMATHKY U BEIYUCITUTEIIEHON
TEXHUKH

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MH()OPMATUKHU U BBIYUCIUTEIBHON TEXHUKH M CIIOCOOECH MX

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
JEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbII
MaTeMaTH4YeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

OPUMEHATh MpPU PpEHIeHWH 3agad  [po¢eCCHOHANBHOM
JEATEIIbHOCTH
[IK-2.1 3naeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIbCKOM

JEATEIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (HIIOCO(OUU U METOJIOIIOTHU HAYKH;
3HAHHEM METO/IOB HAyYHBIX MCCIIEIOBAaHHMI M HABBIKAMH HX
HPOBE/ICHHUS

[IK-2.2 YMeeT nMpUMEHATH MONyYEHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H

pelarhb CTaHJapTHbIE 3aaun B COOCTBEHHOM
HAay4YHO-UCCIIE0BATEIBCKON AESITETBHOCTH
[IK-2.3 Nwmeer MIPaKTU4YECKUN OIIBIT

HAyYHO-HCCIICJIOBATENILCKON  JICATEIILHOCTH B 00JacTu

I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX TCXHOJIOTHI

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHus 3a1a4y
uupoBoii 00pabOTKKM CHTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
HCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOT'O, IMCbMEHHOI'0 U
BHUPTYaJILHOTO (pa3MelleHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPEICTABICHHUS MaTePHaOB COOCTBEHHBIX
HCCIIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(QOPMAIIMOHHBIX ~TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAy4HBIX
CTyICHYECKUX KOH(PEpPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH
MIPOBOUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEOBAHUS Ha OCHOBE
CYILECTBYIOIIUX METOJOB B KOHKPETHOU
oOnacTu mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT OpUHOUNBI MOCTPOCHHUS HAYYHOM pPaOOTHI,
MeTrogsl cOopa W aHamu3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEeHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukanmuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 VYmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMU Mojene
MPOrpaMMHOIO OOECHeYeHHss B CBA3M C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHONW METOIUKON

[IK-1.3 HMmeer mnpakTU4YEeCKUH OMBIT BBICTYIUICHHM H
HAy4YHOM apryMeHTAallH IMpH aHalIu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIBHON 1S TeTbHOCTH

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH




B pesynprare msyuenus mucuuiuinHbl «CTaTHCTHYECKas TEOpHs MAIIMHHOTO OOyuYeHMs» OOydaromuics
JOJKEH:

3HATh:
- (yHIaMEHTaIbHBIC IOHSTHS, 3aKOHBI, METObI CTATUCTHYECKOI TEOPUH MAIIMHHOTO O0y4eHHS;
- OCHOBHBIEC CBOHCTBA COOTBETCTBYIOIINX MaTeMaTHIECKHX OOBEKTOB;
- QHAJIMTHYECKUE U YUCIICHHBIE TTOAXO0/bI U METO/bI [UISl PELICHHS THIIOBBIX NPUKJIAIHBIX 3a1a4.
yMeThb:
- IOHSTH [TOCTABJICHHYIO 33]1a4y;
- HCIOJNB30BaTh CBOW 3HAHHA JUIA pemeHus (yHAaMEHTalIbHBIX M TPUKIAJAHBIX 33134 TEOPHU
MAaIIMHHOTO O0y4eHUS;
- OLICHMBATh KOPPEKTHOCTH IIOCTAHOBOK 3a/1a4;
- CTPOTO JI0Ka3bIBaTh MJIM OIPOBEPraTh YTBEPIKICHNUE;
- CAaMOCTOSITEIBHO HAXOIUTh AJITOPUTMBI PEIICHNUS 3a/1a4 TEOPHH MAITHHHOTO OOYYEHUS, B TOM YHCIIE U
HECTaHJapPTHBIX, U IIPOBOJIUTD MX aHAJIH3;
- CAaMOCTOSITEIBHO BUCTH CJICJCTBUS IOTYYCHHBIX PE3YJIbTATOB.
BJIA/IETh:
- HaBbIKAMH OCBOCHUS OOJIBINIOr0 00beMa HHGOPMAIIUN U PEIICHUS 3a/1a4;
- HaBBIKAMH CaMOCTOSITEIbHON paOOThI M OCBOCHUS HOBBIX JUCIHMILINH;
- KyJIBTYpOW IOCTaHOBKH, aHAJIM3a U PEIICHHs MaTeMaTHYeCKHX M NPUKIAIHBIX 331ad, TPEOyIOIHX
JUIS. CBOETO PEIICHMS HCIOJIb30BaHUS MaTeMaTH4YeCKHUX MOAXOJ0B M METOJOB TEOPUH MAIIMHHOTO
00y4eHus;
- IPEIMETHBIM SI3bIKOM JIUCKPETHON MaTeMaTHKH U HaBBIKAMHU TPaMOTHOTO OITMCAHUS PEIICHHS 33/1a9 1
NPENICTABICHHUS MTOJTYYCHHBIX PE3yJIbTaTOB.

3. IlepeyeHb THNOBBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
Hayaje 3aHATUS 110 TEME IPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

1. IMocranoBka 3aaaun knaccuduranuu. baiiecoBckuii knaccupukarop. [Tpumepsl kinaccupukaropos:
MIEPCENTPOH, HEUPOHHBIE CETH.

2. PAC-teopus ommbok. Teopus o606menuss Bannuka — UepBonenkuca. BepxHnue oueHkHn ommoOKd
Kiaccu(ukanmu.

3. VC-pasmepHocTb. Jlemma Bamanka — Ueponenkuca (Cayapa, [llenaxa)

4. VC-pa3MepHOCTh Kiacca JIMHEHHBIX KiaccudukatopoB. [Ipumeps! Beramcnenus VC-pazMepHOCTH
JOpyTuX KiIaccoB GyHKLIUH.

5. Teopust 0000IeHHs 151 33/1a9 KITACCH(PUKAIMH C TIOMOIIBIO TOPOTOBBIX PEIIAIOMINX MpaBmiI. Yucio
MOKPBITHSA 1151 KJaccoB QyHKIMH. OneHKa OIMMOKN 0000IIEHHSI Yepe3 YMCIIO MOKPHITHS.

6. [Toporosas pazmepHoCTh. OTleHKa OIMOKN 0000IIEHHS Yepe3 TOPOTOBYIO Pa3MEPHOCTb.

7. IlokpbITHS U YIIAKOBKH B METPUYECKUX MpocTpaHCcTBaxX. Teopema Anona, ben-/laBuna, Xaycnepa u
UYesza-bpaHKu.

8. Cpename mo Panemaxepy. PaBHOMepHass OIEHKa OTKJIOHEHHS SMIIMPHUYECKOTO CPEIHETO OT
MaTeMaTHYeCcKOTO OXKUIaHUs JJIs Kiacca GyHKIUH.

9. HepaBenctBo Mak-/lnapMoH/a 1 €ro mpuMeHeHusl.
10. Cpennee Pagemaxepa KOMITIO3HIIMH.

11. Cpennue no Pagemaxepy u apyrue mMepbl eMKOCTH kiaccoB (yHkmuii (VC-pa3MepHOCTb, YUCIO
MOKPBITHSA).

12. Onenka ommOku 0000IIEHNS C MTOMOIIBI0 cpenHero o Pamemaxepy.

13. AnroputMm MOCTPOCHHS ONTHUMAJIBHOW pa3AeisIOIeH THIEPINIOCKOCTH. 3ajadya ONTHMU3ALUU.
OnopHble BEKTOPBHI.

14. SVM-meTox B mpocTpaHCTBe Ipu3HaKkoB. [IpocTpaHcTBa, TOPOXKACHHBIE BOCITPOU3BOASIINM SIIPOM
(RKHS) u ux cBoiicTga.

15. Iloctpoenue kanonndeckoro RKHS.
16. Teopema o npencTaBUTENE.



17. Cnyuaii Hepaznenumoil BbIOOpKU. BekTop mepeMeHHbIX MsTKoro orctyna. OrleHkKa OmHuOKH B
cllydae Hepa3AeIuMoin BBIOOPKH.

18. 3amada onTumMHu3aMK )15 Kilaccu(UKAUK ¢ OIIMOKaMU B KBaAPATUIHON HOPME.

19. 3agaua onTuMu3ayK IS KITacCU(PUKAINY ¢ OIIMOKaMU B TMHEHHOW HOpME.

20. MuoromepHas perpeccusi ¢ nomoiupto SVM. ['peGHeBast perpeccusi.

21. Kondopmasie npeackazanus. Meraanroputum. [lpumepsr mep HekoHDOPMHOCTH.

HpI/IMepBI OK3aMCHAIIMOHHBIX OUIIECTOB:

buner 1

1. PAC-teopus ommbok. Teopus 0600menust Bannuka — UepBoHeHnkuca. BepxHue oueHkH OmmOKu
Kiaccu(ukanmu.

2. 3agada ONTUMU3ALNY JUT KJIACCU(PUKALIIK C OIINOKaMH B KBaJAPaTUYHON HOPME.

buner 2
1. VC-pa3mepnoctb. Jlemma Banauka — UepBoHeHkuca.
2. OneHka omuoOKu 0000IIeHHS Yepe3 MOPOTOBYI0 Pa3MEPHOCTb.

Kpurepun onennBanus
OIIEHKA «OTJINYHO (10)» BBICTaBIISIETCS CTYZIEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUM;

OLICHKA «OTIMYHO (9)» BBICTaBIIAETCS CTYJCHTY, IOKa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTH3UPOBAHHbIC,
IyOOKHe 3HaHWS y4eOHOW MpOrpaMMbl AUCUUIUIMHBL M yMEHHE NPUMEHSITh MX Ha NPAKTUKE IPH
pelLIeHnN KOHKPETHBIX 3aJ1a4, CBOOOIHOE M MPAaBMIIbHOE 000CHOBaHNE MPHHATHIX PELICHUI;

OLIEHKA «OTINYHO (8)» BBICTABISETCS CTYIEHTY, [TOKAa3aBIIEMy BCECTOPOHHUE CUCTEMAaTH3UPOBAHHBIE,
nyOokue 3HaHUS y4eOHOM HporpaMMmbl JUCHUIUIMHBI M YMEHHE NPUMEHATh UX Ha NPAKTUKE IPU
pEILIeHUH KOHKPETHBIX 3a]1a4, U MPaBUIbHOE 00OCHOBaHHUE MPUHSTHIX PEILICHU;

OLICHKA «XOpoIuo (7)» BBICTABISETCS CTYAEHTY, €CIM OH TBEPAO 3HAET MaTepHaj, IPaMOTHO H IO
CYILECTBY M3JIaraeT ero, yMeeT MPHUMEHSTh IOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPble HETOYHOCTH;

ONCHKa «XOpOLIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MATCpuajl, rpaMOTHO U IO CYHICCTBY
n3jaract €ro, yMeCT NpPHUMCHATH IMOJYUYCHHBIC 3HAHUA Ha IMPAKTUKE, HO JOMYCKACT B OTBECTC HJIK B
peIICHNHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

OLICHKA «XOpomIO (5)» BBICTABISIETCS CTYICHTY, €CIIM OH 3HAeT MaTepuall, 1 10 CYIIECTBY U3JIaraeT ero,
yMeeT NMPHUMEHSTH MOJTy4YEeHHbIC 3HAHUS Ha NMPAKTHKE, HO JIOIyCKAeT B OTBETE MM B PEIICHHU 33134
HEKOTOpBIE HETOUHOCTH;

OLICHKA «YIOBJIETBOPUTENBHO (4)» BBICTABIAETCS CTYIACHTY, IIOKa3aBlIeMy (parMeHTapHbIi,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHUs JOIrMYECKON M0CIeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJIQJCET OCHOBHBIMU pa3lelaMd Yy4eOHOH NporpamMMbl, HEOOXOOMMBIMH JJsl AalbHEHIIETo
00yueHHs M MOXET IPUMEHSTh NOJIyUYeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHON CUTYaIUH;

OLICHKA «YOOBIETBOPUTENBbHO (3)» BBICTABIAETCS CTYACHTY, IIOKa3aBIIEeMYy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyLIeHHs JJOTUYECKONW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHaa, HO MPU 3TOM
OH BJajeeT (parMEeHTapHO OCHOBHBIMH pa3[elaMH Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH JUIS
nanpHeimero o0y4eHHs U MOXET IPUMEHSTh MOJy4YeHHbIE 3HAaHUS MO o0pas3ly B CTaHAAapTHOU
CUTYyalluy;



OLICHKA «HEYJOBJIETBOPUTENIBHO (2)» BBICTABISACTCS CTYHACHTY, KOTOPbIM HE 3HAeT OouiblIed 4yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AMCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYECHHBIC 3HAHUS MIPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7aY;

OLICHKA «HEYJOBJIETBOPHUTEIHHO (1)» BBICTABIACTCS CTYIACHTY, KOTOPBI HE 3HAaeT OCHOBHOIO
cojiep )KaHusl y4eOHOW MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiine omuOK B GOpPMYTUPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYECKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEeHU, HABHIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpems mpoBeneHus 3k3aMeHa 0OydarolIMecss MOTYT IOJIb30BaThCS MPOrPaMMON JUCHMIUINHBI, a
TaK)Ke CIIPABOYHOM JMTEPaTypOd, BBIYMCIUTEIBHONM TEXHUKOW, KOHCIIEKTaMHU JIEKIUH. ODK3aMeH
MPOBOIUTCS MyTEM OpPTaHU3aLUH CIEIHUATBHOTO OIPOCa, IPOBOJUMOTO B YCTHOH (opMme.



