degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
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Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Craructuieckas TEOpHsi MAIIMHHOTO O0Y4YeHUs
110 HANIPABJICHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABICHUS

Kypc: 1
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Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH
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nexuuu: 30 gac.
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[Iporpammy coctaBui: H.A. Tlyukun
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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-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
MaTeMaTHYECKNX HCCICIOBAaHWH B paMKaxX TeMaTHYeCKOU
o0JacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

OIIK-2.2  Cnooco0eH  OLEHHTHh  aKTyalbHOCTb  H

OIIK-2 CriocoOeH coBepIICHCTBOBATh U MPaKTHYECKYI0 3HAUMMOCThH MPHUKIAIHBIX MaTeMaTUYeCKUX
pean30BBIBaTh HOBBIE MAaTEMAaTHYECKHE HCCIICAOBAaHUM B CBOEH Mpo¢eCcCHOHANBHOM 001acTn
METOABI PCIICHUS IIPUKIaHBIX 3314 OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,

HCIIONIb3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
W3JIOKEHUS PE3YJIBTaTOB HAYYHOW JESATENBHOCTH B PaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[MK-1.1 3HaeT OPUHIUNBI MTOCTPOCHHS HAYYHQPAOOTHI,
Merogsl cOopa W aHamM3a TIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIAJECT HABBIKAMH IIOATOTOBKU
Hay4YHbIX  0030poB,  myOnjkammpedepatoB U
oubnuorpadun’ 1Mo TeMaTHKe MPOBOIUMBIX HCCICOBaHUU
Ha PYCCKOM M aHIJIH CKOM SI3bIKE

IIK-1 I'oTOB K BKIIIOUYEHHIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH

MIPOBOAMTH IOJT HAYYHBIM PYKOBOACTBOM
JIOKaJIbHBIC UCCJIEIOBaHUS HA OCHOBE
CYIIECTBYIOIINUX METOIOB B KOHKPETHOU
oOmactu mpoeccruoHaTbHON e TEIIbHOCTH

[IK-1.2 VYMmeer pemarp Hay4dHbIE 3aJa4d C TOHUMaHUEM
CYLIECTBYIOIIMX TMOAXOAOB K BEpUPHUKALMKU MOAETICH
HIPOrpaMMHOTO 00ecHeyeHus B CBA3UM C IOCTaBICHHOM
LENbIO U B COOTBETCTBUM C BEIOPAaHHOW METOAUKOU

[IK-1.3 Hmeer mnpakTUYECKHBIIBIT BBICTYIUICHUM
HAy4YHOW apryMEHTAIMW TpU aHalu3e 00beKTa HayYHOH
po¢ecCUOHATBHOU ACATEIbHOCTH

I[IK-2.1 3HaeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIHCKOU
NEATENBHOCTH B oOmnactu
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUU
BJIaJIe€T 3HAHHEM OCHOB (HII0OCO(OUN U METOJOIOT U HAYKH;
TIK-2 IToguMaeTt u criocooer NIPUMEHUTH B 3HAaHUCM METOHOB HAYYHBIX HCCIICAOBAaHUN M HaBBIKAMH HX

Hay4YHO-HCCIICA0BATEIILCKON U IIPUKIIaIHON IIPOBCACHUS




NEeSTENbHOCTH COBpeMeHHbI Matemarnyeckuil ([1K-2.2  HMeeT mnpakTHUEeCKUABIT HCIOIb30BaHUS

armapar ¥ aJropuTMbl, OCHOBHBIE 3aKOHBI CYIIECTBYIOIIUX METOIOB ¥ QJITOPUTMOB pPELICHUS 3a1ad
€CTECTBO3HAHMSI, COBPEMEHHBIC S3bIKU dpoBor 00pabOTKM CUTHAJOB, MCHOJIB30BAHUSI CETH
POrpaMMHPOBAHHS ¥ TPOTPAMMHOE Wureprer, AQHHOTUPOBAHUS, pedepupoBaHus,
o0ecrieyeHne; ornepanuoOHHbIE CUCTEMBI 1 oubnuorpaduyeckoro paspICKaHWS © ONUCAHHSA, OIBIT
CETEBbIC TEXHOJIOTHU paboThI C HAyYHBIMH UCTOYHUKAMH

[MK-2.3 YMeer mpUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUHU MH(POpMALUU H
pemarb CTaHIApPTHBIE  3a/aud B ~ COOCTBEHHOM
HAy4YHO-HCCIIEA0BATEILCKON JAESITeIbHOCTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare 0CBOCHUS TUCIUILUIHMHBI 00yJYarOIUeCcs JOMKHBI
3HATh:
- pyHIamMeHTanbHBIE TIOHSTHS, 3aKOHBI, METOJIbI CTATHCTUYECKOW TEOPHH MAIIMHHOTO O0YYEHUS;
- OCHOBHBIEC CBOMCTBA COOTBETCTBYIOIIMX MaTeMaTHIECKHX OOBEKTOB;
- aHAIUTUYECKHUE W YHCIICHHBIC TIOAXOAbI U METOJIbI [T PEUICHHS TUIIOBBIX MPUKJIAIHBIX 3a/1a4.
YMETh:
- IOHSTH IOCTABJICHHYIO 33/1a4Y;
- WCMOJIb30BaTh CBOW 3HAHWS JUIS PEIICHUSA (DYyHIAMCHTAIBHBIX W TPUKIAJAHBIX 3a1ad TECOPUH
MAaIIMHHOTO O0yYeHUS;
- OIICHUBATh KOPPEKTHOCTh MOCTAHOBOK 3a/1a4;
- CTPOTO JIOKa3bIBaTh WM OTIPOBEPTaTh YTBEPKICHUE;
- CaMOCTOSITEIILHO HAXOAUTh AJITOPUTMBI PEIICHUS 3324 TCOPUH MAIIIMHHOTO OOYYCHHUS, B TOM YHCIIC U
HECTaH/IapPTHBIX, U IPOBOJNTD UX aHAIIN3;
- CaMOCTOSITCIILHO BUJIETh CIICACTBHUS MOTYUYCHHBIX PE3yJIbTATOR.
BJIAJICTh:
- HaBbIKAMH OCBOCHHUS OOJBIIOr0 00beMa HHGOPMAIIUN U PEIICHUS 3a/1a4;
- HaBBIKAMH CaMOCTOSTEIBHON pabOThl M OCBOCHHUS HOBBIX JHUCIUILINH;
- KyJAbTYpOW TIOCTAHOBKH, aHANIM3a M PEHICHUS MAaTEMAaTHYEeCKHX M TPUKIAJHBIX 3a]iad, TPeOyrommx
JUIS CBOETO PEIICHUS MCIOJb30BaHUS MATeMaTHYeCKUX MOJXOAO0B M METOMOB TCOPUH MAIIUHHOTO
00y4eHust;
- IPEIMETHBIM SI3BIKOM JIUCKPETHOM MaTEeMaTUKH U HABBIKAMU TPAMOTHOTO OTMIMCAHUS PEIICHUS 3a7a4 U
MPECTABICHHS MTOYYEHHBIX PE3yJbTaTOB.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora

[TocraHoBka 3amaunl  KiIacCU(HUKALUH.
1 PAC-o0yuenue. MunnuMu3anus 10 5 20
HIMITUPUYECKOTO PHCKA.

2 MeTozn OnOpHBIX BEKTOPOB. 10 5 20

3 Ananms n30paHHBIX AITOPUTMOB 10 5 20
MAaIIMHHOTO O0Yy4eHUSI.

Nroro gacos 30 15 60

[TonroToBka k 3K3aMeHy 30 gac.

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




4.2.

Coneprxanue JUCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwii)

1. MocranoBka 3anaun knaccudukanyu. PAC-o0y4yenne. MUHUMH3AINS SMITUPHUYECKOTO PUCKA.

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

2. MeToa OnopHBIX BEKTOPOB.

MeToz OIOPHBIX BEKTOPOB B CiIy4ae pazneianumoin BbeIOOpku. OOoOImaromas criocoOHOCTh METoa
OIOPHBIX BEKTOPOB B CIydae pas3[eauMOi BbIOOpKHM. MeToJq OHOpHBIX BEKTOPOB B Ciydae
HepazaenuMon BbiOOpku. Ilepemennble Mmsrkoro orctyna. OO6oOmiaromas crocoOHOCTh METona
OIIOPHBIX BEKTOPOB B CiIydae HEpasAeIMMON BBIOOPKH. MeTo ONMOpPHBIX BEKTOPOB B NMPOCTPAHCTBE
npusHakoB. IIpoctpancTBa, mnopoxneHHsle BocnpousBogamuM siapom (RKHS). Teopema o
npencrapurene. O600maoNas CrnocOOHOCTh METOJa OMOPHBIX BEKTOPOB B Cllydae paseliuMoin
BBIOOPKH B MPOCTPAHCTBE NMPHU3HAKOB. [10JOKHUTENBHO U OTPULATENBHO ONPEACICHHBIC SApa U UX
cBorictBa. Teopema Mepcepa.

3. AHanu3 n30paHHBIX AITOPUTMOB MAIIMHHOTO O0Y4EHUs.

VYenoue manoro myma MammeHna-1{pi6akoBa. OneHka rnpeacka3aTeaIbHOi CioCOOHOCTH alropuTMa 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 ckatusi BBIOOpOK ¢ morepsiMu. OLieHKa CKOpOCTH 00y4eHHUs B Ki1acce co
CXeMOM cxkatusi ¢ morepsimu pasmepa k. [lepcentpon. BepxHsist olieHKa yucia UTepaluii aropuTMa
B cllydae JIMHEHHO pa3ienumoli BeiOopku. Heliponnsie cetn. Ouenka o6obmaromei crnocoOHOCTH
HEHPOHHBIX CeTeM.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

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

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. KonMoropoBcKast CII0)KHOCTh U aJITOpUTMUYEcKas ciry4aiiHocThb [Tekct] : yue0. mocobue Juist By30B /
B. B. Briorun ; M-Bo o0pazoBanus u Hayku P®, Mock. ¢us.-texH. uH-T (Toc. yH-T), UH-T mpobiem
nHpopmanuu uM. A. A. Xapkesuua .— M. : MOTHU, 2012 .— 140 c.

JlononHuTenbHas TUTEpaTypa
1. BepositHocth [Teker] : B 2 T. : yueOHuk s By30B / A. H. lllupsieB .— 4-e nepepad. u gorm. — M. :
MIHMO, 2007, 2011 .— T. 2 : CyMMBI U IOCTIEI0BATEIbHOCTH CIIy4allHbIX BETUYHH -
CTalMOHApHBIE, MapTHUHTAJIBI, MapKoBckue 1end. - 2007, 2011. - 416 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)



https://www.dropbox.com/sh/1ci86mgxjjnxc96/AABal LkJ2dnclXx-C2ar6¢cbSa?d1=0
http://www.iitp.ru/ru/userpages/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AMMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He nmpexycmotpeHo.
9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)

Crynent, m3ydaomuii kypc "Cratuctudeckas TEOpHs MAaIIMHHOTO OOydeHHs'", JOJDKEH, C OJHOU
CTOPOHBI, OBJIQZACTh OOIIMM MOHATUHHBIM anmapaToM, a C APYrod CTOPOHBI, NOJKEH HAyYHTHCS
NPUMEHATh TEOPETHUYECKHE 3HAaHUs Ha INpakTuke. B pesynprate M3yueHHs IUCLUIUIUHBI CTYAEHT
JOJDKEH 3HAaTh OCHOBHBIE ONpEACTICHHs, MOHSATHUS, AKCHOMBI, METOABI JOKA3aTeNbCTB. YCIELIHOE
OCBOCHHUE Kypca TpeOyeT HampspKEHHOM caMoCTOSTENbHON paboThl cTyfaeHTa. B mporpamme kypca
MPUBEICHO MHHHMAJIBbHO HE0OXoAMMOE BpeMs ajisi paboThl cTyaeHTa Haj TeMoil. CamocTosTenbHas
pabora BKIto4aeT B ceOs:

— YTEHHUE U KOHCIIEKTHPOBAHNE PEKOMEH/I0BAHHOM JINTEPATYPHI,

— TpopaboTKy ydeOHOro marepuaia (IO KOHCIIEKTaM JICKIHH, y4eOHOH M Hay4dHOW JuTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEJHA3HAUYEHHBIX M CAaMOCTOSTEIBHOTO  HM3Y4EHUs,
JIOKa3aTeJIbCTBO OTACIBHBIX YTBEPKICHUI, CBOMCTB;

— MOATOTOBKY K 9K3aMEHY.

PykoBOACTBO W KOHTPONb 3a CaMOCTOSATENBHOM paboTON CTygeHTa ocymiecTBisieTcss B (opme
MHIUBUyaJIbHBIX KOHCydbTanui. Iloka3arenem BiafeHUs MaTepHajoOM CIYXHT yMEHHE pelarh
3agaun. Jns dopmupoBaHMs yMEHHs NPHUMEHSITh TEOPETUYECKUE 3HAHUS HA IPAKTUKE CTYACHTY
HEOOXOMMO pelaTh Kak MOKHO Oonbiiie 3a1ad. [Ipu pereHnu 3aaaq Kaxaoe JeHCTBHE HEOOXOAUMO
apryMEHTHPOBaTh, CCHUIASCH HA M3BECTHBIE TEOPETHUECKHE CcBeleHMA. BakHO 10OWTHCS MOHUMAaHHS
M3y4aeMoro Marepuana, a He MEXaHHYeCKOro ero 3amoMuHaHus. Ilpu 3arpyaHeHMHM H3ydeHHs
OTAETBHBIX TEM, BOIIPOCOB, CIIeIyeT 00palaTbes 3a KOHCYIBTALMSIMH K JIEKTOPY WM MPErnoAaBaTesio,
Be/lyIIEMY NPAKTUYECKUE 3aHATHSL.

Jlureparypa J1st caMOCTOSTENTbHON paOOTHI:

1. Bretorun B.B.. Maremaruveckrie OCHOBbI MAalIMHHOTO OOYYeHHWS M IMPOTHO3WpOBaHHI. — 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 JMLR 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
Algorithms». 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: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

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-2 CriocoOeH coBEepIICHCTBOBATh U
pean30BbIBaTh HOBBIC MaTEMaTHYECKHE
METO/IbI PEIICHHUS TPUKIIATHBIX 33/1a4

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
MaTeMaTHYECKNX HCCICIOBAaHUHA B paMKaxX TeMaTHYEeCKOU
o0JyacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

OIIK-2.2  Cnooco0eH  OUEHHTh  AKTYalbHOCTb  H
[IPAKTUYECKYIO 3HAYMMOCTh NPHUKJIAJHBIX MaTeMaTHUECKUX
HCCIICAOBAaHUM B CBOCH Mpo¢eCCHOHANBHOM 001acTn

OIIK-2.3 Bnaxmeer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTeparype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

IIK-1 I'0TOB K BK/IIOYEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIENOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOU
obyacTu MpoheCCUOHATBHOU JICATEILHOCTH

[IK-1.1 3Haer npuHIUIB TMOCTPOEHUS HAYYHQIAOOTHI,
Merogsl cOopa W aHanM3a TIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIIAJECT HABBIKAMH IIOATOTOBKU
Hay4yHbIX  0030poB,  mnyOnjkammpedepatoB U
oubnuorpadun’ 1Mo TeMaTHKE MPOBOIUMBIX HCCIECTOBaHUU
Ha PYCCKOM H aHIJIH CKOM SI3BIKE

[IK-1.2 Ymeer pemarp Hay4YHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIMX TMOAXOAOB K BEpUPHUKALMKU MOAETCH
HIPOrPaMMHOTO 00ecHeyeHus B CBA3UM C IOCTaBICHHOM
LENbIO U B COOTBETCTBUH C BEIOPAHHOW METOAUKOU

[IK-1.3 Hmeer mNpakTUYECKHBIIBIT BBICTYIUICHUM
Hay4yHOW apTryMEHTallu{ MpH aHalln3e OObEeKTa HAyYHOH
po¢ecCUOHATBHOU ACATEIbHOCTH

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
HAy4HO-HCCIICAOBATEILCKON U PUKIIATHOM

JEATEJIbHOCTA COBPEMEHHBIA MaTeMaTUYECKUI

anmapar ¥ ajJrOpUTMbl, OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUSI, COBPEMEHHBIE SI3bIKU
MPOrpaMMHUPOBAHUS U IPOTPAMMHOE
obecrieueHne; oneparroHHbIe CUCTEMBI U
CETEBbIE TEXHOJIOTHUHI

[IK-2.1 3HaeT OCHOBBI  HAyYHO-HCCIIEIOBATEIHCKOU
JesITeTbHOCTH B oOmnactu
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUH

BJIaJ€CT 3HAHUEM OCHOB (1)I/IJ'IOCO(1)I/II/I 1 MCTOHOJIOTUHN HAYKHU,
3HAaHUEM METOHOB HAYyYHBIX HUCCJICIOBAaHUM 1 HAaBBIKAMHU HX
MMPOBCACHU

[IK-2.2 Vmeer mnpakTUYeCKUAIBIT WCIOIH30BAHUS
CYIIECTBYIOIIUX METOIOB M QJITOPUTMOB DPELICHUS 3aad
uppoBoH 00pPaOOTKA CHTHAJIOB, HWCIONB30BAHUS CETH
Wureprer, AQHHOTUPOBAHUS, pedepupoBaHus,
oubnuorpaduyeckoro paspICKaHWS H ONUCAHHSA, OIBIT
paboThI C HAyYHBIMH UCTOYHUKAMH

[IK-2.3 YMmeeT nmpuUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H
pemarb CTaHIApTHBIE  3a/auHl B COOCTBEHHOU
HAy4YHO-HCCIIEA0BATEILCKON JAESITeIbHOCTH

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B PE3YJbTATC HU3YUCHUA JUCHUIIINHBI «Craructuueckas TCOpHA MAIIHWHHOTO 06yLIGHI/I$I)) O6y‘{aIOH_II/II\/’IC$I

JOJIKCH:

3HATb:

- (I)YH,E[aMeHTaJ'H)HLIe IIOHATHA, 3aKOHBI, MCTO/IbI CTaTUCTUYCCKON TCOpHUUN MAILIMHHOTO O6y‘l€HI/I$I;
- OCHOBHBIC CBOMCTBA COOTBETCTBYIOIIUX MATEMAaTHICCKUX 06’56KTOB;
- AHAJIMTUYICCKUC U YUCIICHHBIC ITOAXOABI 1 METOABI AJI PCUHICHUSA TUIIOBBIX IMPUKJIAAHBIX 3a1a4.

yMeTh:




- IOHSTH [TOCTABJICHHYIO 33]1a4y;
- HCIOJNB30BaTh CBOW 3HAHHA JUIA pemeHus (yHAaMEHTalIbHBIX M TPUKIAJAHBIX 33734 TEOPHU
MAaIIMHHOTO O0yYeHUS;
- OLICHMBATh KOPPEKTHOCTH IOCTAHOBOK 33/1a4;
- CTPOTO JI0Ka3bIBaTh MJIM OIPOBEPraTh YTBEPIKICHNUE;
- CAaMOCTOSTEIBHO HAXOIUTh AJTOPUTMBI PEIICHNUS 3a/1a4 TEOPHH MAITHHHOTO 00YYEHUS, B TOM YHCIIE U
HECTaHJapTHBIX, U IIPOBOJIUTD MX aHAJIH3;
- CAaMOCTOSITEIBHO BUCTH CIICICTBUS IOTYYCHHBIX PE3YJIbTATOB.

BJIA/IETh:
- HaBbIKAMH OCBOCHHUS OOJBIIIOr0 00beMa HHGOPMAIIUN U PEIICHUS 3a/1a4;
- HaBBIKAMH CaMOCTOSITEIEHON paOOThI U OCBOCHUS HOBBIX JWCIHMIUINH;
- KyJIBTYpOW IOCTaHOBKH, aHAJIM3a U PEIICHHs MaTeMaTHYeCKHX M NPUKIAIHBIX 33134, TPEOyIOIHX
JUIS. CBOETO PEIICHHS HCIIOJIb30BaHUS MaTeMaTH4YeCKHUX MOAXOJ0B M METOJOB TEOPUH MAIIMHHOTO
00y4eHust;
- IPEIMETHBIM SI3BIKOM JIMCKPETHON MaTeMaTHKH U HaBBIKAMHU TPaMOTHOTO OITMCAHUS PEIICHHS 33/1a9 1
NPENICTABICHHUS MTOJTYYCHHBIX PE3yJIbTaTOB.

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

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

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. IMocranoBka 3aaaun knaccuduranuu. baiiecoBckuii knaccudukarop. [Tpumepsl kinaccupukaropos:
[IEPCENTPOH, HEHPOHHBIE CETH.

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

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

4. VC-pa3MepHOCTh Kiacca JIMHEHHbBIX KiaccudukatopoB. [Ipumeps! Beraucnenus VC-pazMepHOCTH
JOpyTuX KJIaccoB (GyHKLUH.

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

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

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

8. Cpename mo Panemaxepy. PaBHOMepHass OIEHKa OTKJIOHEHHS SMIIMPUYECKOTO CPEIHETO OT
MaTeMaTHYeCcKOTro OXKUIaHUs JJIs Kiacca GyHKIUH.

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

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

12. Onenka ommOKku 0000IIEHNS C TOMOIIBI0 cpenHero o Pamemaxepy.

13. AnroputMm MOCTpOCHHS ONTHUMAJIBHOW pa3AeisIOIeH THIEPINIOCKOCTH. 3ajavya ONTHMH3ALUU.
OnopHbIe BEKTOPBHI.

14. SVM-meToxn B mpocTpaHCTBe Ipu3HaKkoB. [IpocTpancTBa, TOPOXKACHHBIE BOCITPOU3BOASIINM SIIPOM
(RKHS) u ux cBoiicTsa.

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

17. Cnyuait Hepa3nenumoinl BBIOOpKH. BekTop mepeMeHHbIX MsArkoro orcryma. OmeHka OmuOKd B
cilydae HepasAeTuMOi BRIOOPKH.

18. 3aiada ontumMu3ayH JJis Kjiaccu(GUKAIUK ¢ OIMMOKaMHU B KBIPATUIHON HOpME.
19. 3ajada onrrumu3aIyy JJis Kjiaccu(GUKaIuy ¢ OIMOKaMHy B JIMHEHHON HOpMeE.

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

21. Kondopmasie npeackazanus. Meraanroputm. [Ipumepsl mep HeKOH)OPMHOCTH.



[Tpumeps! 3K3aMEHAMOHHBIX OUIIETOB:

buner 1

1. PAC-teopust ommbok. Teopust 0600menust Bannuka — UepBoHeHkuca. BepxHue oneHkH ommoOKH
KJIacCU(DUKAIINY.

2. 3aga4a ONTUMU3AINY JUTS KIACCU(PHUKAIINH C OIIMOKaMU B KBaJPaTUIHOW HOPME.

buner 2
1. VC-pasmeprocth. Jlemma Barmanka — UepBoHeHKkwHcA.
2. OueHka omunOKu 00001EeHHs Yepe3 MOPOTOBYI0 Pa3MEPHOCTb.

Kpurepun oneHuBaHus
OLIEHKA «OTJINYHO (10)» BBICTABIISIETCS CTYZIEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
MPUHATHIX PELIEHUN;

OLIEHKA «OTIUYHO (9)» BBICTABISETCS CTYACHTY, [IOKa3aBIIEMy BCECTOPOHHHE, CUCTEMAaTHU3UPOBAHHBIE,
n1yOokue 3HaHUS y4eOHOM HporpaMMbl JUCHUIUIMHBI M YMEHHE NPUMEHATh UX Ha NPAKTUKE IPU
peIlIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U IPAaBUIIBHOE 0O0CHOBAHUE MPUHSTHIX PELICHUN;

OLICHKA «OTIINYHO (8)» BBICTABIIACTCS CTYAEHTY, MOKa3aBIIEMy BCECTOPOHHUE CHCTEMAaTH3MPOBAHHBIE,
DIyOOKHe 3HaHMS Y4eOHOW MpOrpaMMBbl AUCUUIUIMHBL M YMEHHE NPUMEHSITh MX Ha NPAKTUKE IPH
pelLIeHnN KOHKPETHBIX 3aJ1a4, ¥ IPaBUIbHOE 000CHOBAaHME MPUHATHIX PELICHU;

OLCHKa «XOpowio (7)» BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpHajl, rpaMOTHO H IIO
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCEHATD NOJTYUYCHHBIC 3HAHNA Ha IMPAKTUKE, HO JOIYCKACT B OTBCTC
HJIN B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

OIIEHKa «XopoiIo (6)» BBICTaBIAETCS CTYAEHTY, €CIIM OH 3HAeT MaTephal, rPaMOTHO U IO CYIIECTBY
U3JIaraeT ero, yMeeT HPUMEHSTh MOJy4YeHHbIE 3HAHUS Ha MPAaKTHKE, HO JIOMYCKaeT B OTBETE WJIHU B
peLIeHNH 3a/1a4 HEKOTOpble HETOYHOCTH;

OLCHKA «XOpouio (5)» BBICTABJIACTCA CTYACHTY, CCJIXM OH 3HACT MATCpHraJl, U MO CyHICCTBY U3JIaract €ro,
YMECT NPUMCHATH IMOJYUCHHBIC 3HAHUA HA NPAKTUKE, HO AOIMYCKACT B OTBCTC WM B PCHICHWUU 3ada4d
HCKOTOPLIC HCTOUYHOCTH,

OLICHKA «YIOBJETBOPUTEIBbHO (4)» BBICTABIAETCS CTYACHTY, IIOKa3aBIIEMYy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyLIeHHs JJOTUYECKONW MOCIIEA0BATENBHOCTH B U3JI0KEHUH ITPOrPaMMHOIO MaTepHasa, HO MPU 3TOM
OH BIIJCeT OCHOBHBIMH pa3ieiaMu Y4eOHOH mporpamMMbl, HEOOXOAMMBIMH JUIS JaJIbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pasily B CTAHAAPTHOM CUTYalUH;

OLICHKA «YIOBJIETBOPUTENHHO (3)» BBICTABIAETCS CTYIACHTY, IIOKa3aBlleMy (parMeHTapHbIi,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BBIX MOHSITHIA,
HapylleHHsl JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUN [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BiajeeT (parMeHTAPHO OCHOBHBIMH pa3lielaMd Y4eOHOW NpOrpaMMbl, HEOOXOOUMBIMHU JUIS
JanbHENIIero oOyueHHs M MOXKET NPUMEHSATHh IOJNyYeHHbIE 3HAHUS MO 00paslly B CTaHAApTHOMN
CUTYalluu;

OLICHKA «HEYIOBJIECTBOPUTEILHO (2)» BBICTABISIETCS CTYIACHTY, KOTOPBIA HE 3HaeT OOJNbIIeH 4acTh
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIMyCKaeT rpyOble OmHOKH B
(hopMyIIMPOBKaX OCHOBHBIX MOHATHI JUCUUIUIMHBI K HE YMEET UCIIOJIb30BaTh NOJIYYCHHBIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTUYECKUX 3a7a4;



OLICHKA «HEYJOBJIETBOPUTEIBHO (1)» BBICTABIAETCS CTYICHTY, KOTOPBI HE 3HAaeT OCHOBHOIO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue ommOK B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3a/1ad.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNne MPoueIypPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

Bo Bpems mpoBeneHust 3k3amMeHa 0Oydaroliuecss MOTYT IOJIb30BaThCsl MPOrPaMMON AMCLUIUIMHBL, a
TaK)Ke CIPaBOYHOW JHUTEpPaTypod, BBIUMCIUTEIBbHON TEXHUKOM, KOHCMEKTaMU JeKIud. OK3aMeH
MPOBOJUTCS MTyTEM OPTaHU3aLNH CIIECHAIBFHOTO OIPOCa, MPOBOIUMOTO B YCTHOH (opme.



