degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: OmnutaiiH-MeTOobl B MALTMHHOM O0y4YeHHH
110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

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

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHnnpoBaHHblil 3a4eT

AynuTOpPHBIX YacoB: 45 BCero, B TOM YHCIIE:
nexuuu: 30 gac.
ceMuHapsl: 15 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonuecTBo KOHTPOIBHBIX paboT, 3a1aHuil: 4

[Iporpammy cocrtaBui: H.A. Ilyukun, xann. ¢pu3.-MaT. HayK

[Iporpamma obcyxneHa Ha 3acefjanny Kadeapsl MareMarnieckux ocHoB yrpaenenus 03.04.2024



AHHOTANMA
B kypce paccmarpuBaroTCs KIIOYEBBIE IIOHSATHS W COBPEMEHHBIE MAaTeMaTH4eCKUE METOIbl TEOpUH
OHJIAMH-MAIIMHHOTO OOYYEeHMS, a TaKKe MX MPHIOKEHHS AJS MPOTHO3UPOBAHMS B Pa3IMUYHBIX 00MacTIX
Hayku. XapakTepHas uepra JaHHOIO II0AXOJa — OTCYTCTBHE IPENAIONOKEHUS O CYyLIECTBOBAHUU
CTOXAaCTUYECKUX MEXaHU3MOB, T€HEPUPYIOUIUX JAHHBIE. BMECTO 3TOro paccMaTrpuBarOTCs KOHKYpPHUPYIOIINE
KJIaCcChl METOZIOB IIPOTHO3MPOBAHUS, HA OCHOBAHUU KOTOPBIX CTPOUTCS ONTUMAJIbHBIM METOlH, KOTOPBIH
MPOTHO3UPYET HE XyXKe, 4eM 000 MeToJ M3 3aJaHHoro kiacca. llepBas yacTe Kypca cCOOepX HT 0030p
OCHOBHBIX IIOHATUH M KJACCHYECKUX anroputmoB JlumicroyHa u Bapmyra, BoBka, @poiinna u [lanumpe.
[lomydyeHbl OLEHKM perpera 3THUX aldropuTMoB. [IpuBeneHbI Takke WX MNPWIOKEHUS I IOCTPOCHHA
anroputMa OyctuHra AdaBoost u yHuBepcambpHOoro mnoptdens (puHaHCOBBIX HWHCTpyMeHTOB) Kogepa.
[Ipencrasnena Teopust npecka3aHusl B YCIOBHUIX HEMOJHOW HH(POpMAaLIKU.
B BTOpOM 4YacTM wu3MAraeTcs TEOPUS OHJIANH-BBIIYKJIOW ONTUMH3ALUK - AJITOPUTMBL CIIEAOBaHUS 3a
PEryJIApU30BaHHBIM JINJEPOM, AJITOPUTMBI OHJIAHH-TPAAMEHTHOIO CITyCKa M OHJIAMH-36pKaJIBHOTO CIycka. B
TpeThel 4acTu Teopus NpeAcKa3aHUs WHAMBUIYAIbHBIX IOCIEI0BATEIbHOCTEH UCXOA0B paccMaTpuBacIcs B
cBeTe TeopuH Hrp. /[okazaHa MUHUMAaKCHas TEOpeEMa M M3y4arOTCsl Pa3IMYHbIE BHJIbI PABHOBECHS B UIPAX C
nonHoi wuHpopmarmeid. [IpuBoAsTCS anropuTMbl MOCTPOCHUST KAIMOpyeMbix mo JleiBumy mnpeackazaHuid.
Joxazana Teopema biiekyana 0 JOCTHKHMOCTH M pACCMOTPEHBI €€ IPHITOKEHUS.
JIns yCHemIHOro OCBOEHHS Kypca CIyIIAaTeNI0 JKeJIaTelIbHO 3HAaTh OCHOBHBIE pasliesibl oOuield Teopuu
ITOPUTMOB M 00JIaAaTh AJIEMEHTAPHBIMU 3HAHUSMH B OOJIACTH T€OpUHM BeposiTHOcTel. CiymarensMm Kypca
npeasaraercst 00JIbIIOe KOITUYECTBO 3a/1a4 110 YKa3aHHBIM TEMaM.

1. lean u 3apa4n

].le.]'ll) AUCHUIIINHBI
- UI3Yy4YCHHNEC OCHOBHBIX MMOHSATHN U METOJ0B OHJIAaHH-METOJ0B B MAIlTHHHOM OGy‘-ICHI/II/I.

3axayu QUCHUNIHHBI
- OCBOGHHE CTYJICHTaMHU 0a30BBIX 3HAHUI B 00JIACTH MALIMHHOTO O0YYeHHS;
- IPUOOpETEHNE TEOPETUIECKIX 3HAHMH B 00JIACTH 0aileCOBCKON TEOPHUH MAITUHHOTO O0yUYEeHUS;
- OKa3aHHE KOHCYJIBTAIMI 1 IOMOIIM CTY/ICHTaM B PEIICHUH TEOPETUUCCKHUX U MPAKTHYECKUX 3a/1a4.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHUS KOMIIETEHIINH

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOUW MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
MPAaKTHYECKYI0, METOANYECKYI0 M MHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXHIAEMBbIC PpE3yIbTaThl M BO3MOXKHBIC
VK-2 Crioco0GeH yrpasiisTh IPOEKTOM Ha BCeX |CPEphl MX IPUMEHEHHS

JTanax ero >KU3HECHHOIO KA YK-2.2 Cnocoben IIPOTHO3UPOBATh pe3yabTar
JEATEIbHOCTH U ILUIAHMPOBATh IIOCIIEAOBATEIbHOCTD IIATOB
Ui JOCTHXKEHUS  JaHHOro pesynerara. ®opmupyer
IaH-rpaduK peanu3aluy IpoeKTa B LEIOM U ILIaH
KOHTPOJISI €r0 BBIITOJIHEHUS

[IK-2.1  3naeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIbCKOM
JEATENIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIeeT 3HAHUEM OCHOB (PHIIOCO(OUU U METOJIOIIOTHU HAYKH;
3HAHHEM METOJIOB HAyYHBIX MCCIIEOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbIH

[IK-2.2 YMeeT NMpUMEHATH MOMyYEHHBIE 3HAHUS B 00JacTH
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUHU WH(POpMALUU H
pemarb CTaHIApPTHBIE  3a/auHl B COOCTBEHHOM
HAy4YHO-HCCIIEA0BATEILCKOM eI TEeNFHOCTH

MaTeMaTHYEeCKHI armapar U ajJropuTMBbl,
COBPEMCHHBIE
MH()OPMAIMOHHO-KOMMYHHKAIIHOHHBIC

TAYHONTINTIATA

[IK-2.3 Nwmeer MIPaKTU4YECKUN OIIBIT
HAay4YHO-HCCIICIOBATENILCKOW  AEATENBHOCTH B 00JacTu
UH(POPMALIOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTUI




LvAIvUVIUL Xaxa

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHUs 3a1a4y
uupoBoil 00pabOTKM CHUTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
UCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOI'O, IMCbMEHHOI'0 U
BHUPTYaJILHOTO (pa3MelecHHIE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MAaTePHaOB COOCTBEHHBIX
HCCIEeI0BaHUI

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

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

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAay4HBIX
CTyICHYECKUX KOH(PEPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSIX Hay4YHbIX MpoOieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaTh:

- qJYH,Z[aMeHTaHLHLIC IOHATHA, 3aKOHBI, MCTObI CTaTUCTUYECKOM TCOPUU MAIIUMHHOTO O6y‘I€HPI§I;
- OCHOBHBIC CBOICTBA COOTBCTCTBYHOIIUX MATCMATHYCCKUX 06’LGKTOB;
- AHAJIMTUYCCKHUEC U YUCICHHBIC TOAXO0AbI 1 MCTOAbI IJIsI PECIICHUA TUTIOBBIX ITPUKIIAAHBIX 3a1a4.

YMETb:
- IIOHSThH IIOCTABJICHHYIO 3a/1a4y;

- HCHOJIb30BAaThb CBOW 3HAHUA [JIA PCHICHUSA (l)yHI[aMeHTaHBHBIX U TPHUKIAAHBIX 3aJa4d TCOpHUU

MAaIIMHHOTO O0yYeHUS;

- OLIEHUBATh KOPPEKTHOCTh MOCTAHOBOK 33]1a4;
- CTPOro JI0Ka3blBaTh UM ONPOBEPIaTh yTBEPAKICHUE;
- CaMOCTOSITEIIbHO HAXOAUTH aJITOPUTMBI PELICHHUS 3a7ad TEOPUH MAIIMHHOTO OOYY€HHUs, B TOM YHCIIE U

HECTAaHAAaPTHBIX, U ITPOBOAUTH UX aHAJIU3,

- CaMOCTOATCIIBHO BUJCTH CIICACTBUS MOJYUYCHHBIX PC3YJIbTATOB.

BJIAJIETh:

- HaBbIKAMH OCBOECHHUS OOJBINIOr0 00beMa HHGOPMAIIUN U PEIICHUS 3a/1a4;

- HaBBIKAMH CaMOCTOSITEIEHON paOOThI M OCBOCHUS HOBBIX JUCIHMILINH;

- KyJIBTYpOW NOCTaHOBKH, aHAJIM3a U PEIICHHs MaTeMaTHYeCKHX M NPUKIAIHBIX 331ad, TPEOyIOIHX
JUIS. CBOETO PEIICHMS HCIIOJIb30BaHUS MaTeMaTH4YeCKHUX MOAXOJ0B M METOJOB TEOPUH MAIIMHHOTO

00y4eHus;

- IPEIMETHBIM S3BIKOM JUCKPETHON MaTeMaTHKH U HaBBIKAMU TPAMOTHOTO ONIMCAHUS PELICHUS 3a1ad U
[IPEJCTABICHUS [IOJyYEHHBIX PE3YJIbTaTOB.

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

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

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 IToctaHoBKa 3amgaunm MpeACKa3aHHA C 10 5 15
HCIOJIb30BaHUEM SKCIEPTHBIX CTPATETUH.
) Anroputm 9KCHOHEHIMAIEHOTO 10 5 15
B3BEIIMBAHMS YKCIIEPTHBIX PEIICHHH.
3 [IpumeHeHne pa3IMYHBIX AJITOPUTMOB 10 5 15
JUIsI MHOTOMEPHOH perpeccum.




Wtoro wacos

30

15

45

HO,I[FOTOBKa K 3K3aMCHY

0 gac.

OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.em.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. ITocTaHoBKa 3a7a4u MpeICKa3aHus C UCTIONb30BAHMEM SKCIEPTHBIX CTPATETHH.

ITocTaHoBKa 3a/1a4u IPEACKa3aHMs C UCIOIBb30BaHNEM IKCTIEPTHBIX cTpareruil. [lonsTue (BHemHero)
perpera. AJIITOpUTM B3BEIIEHHOTO OosbIIMHCTBA. OLEHKa YUCIia OLIHOOK.

AJ'IFOpI/ITM ONTUMAJIBHOI'O PAaCIIpCACICHUA ITOTCPb B PCIKUMC OHJIAIH. OL[CHKa €ro perpera.

ANTOpUTM CIIENOBaHUS 32 BO3MYIICHHBIM JuaepoM. OneHka ero perpera. COCTOSATEIBHOCTH IO
XaHHaHY.

3ajaua MUHUMU3ALUKU PErpera C TOYKH 3PEHHs] TEOPUM ONTUMU3ALUHU. AJITOPUTM ClIeOBaHMA 3a
PEryJIAprU30BaHHBIM JTUAECPOM.

OmnnaifH-MeTOo TPaJeHTHOTO CITYCKa.
OmnuaitH-MeTo 3epKaIbHOTO CITyCKa.
HepasencTBa Oonbiunx yxinoHeHuid. BapuanTsl HepaBeHcTBa XedauHra.

2. AIIFOpI/ITM OKCITOHCHIMAJIBHOT'O B3BCIINBAHUA SKCIICPTHBIX peH.IeHPIfI.

Anr OpPUTM 3KCIIOHCHIHNAJIBHOI'O B3BCIIMBAHUA IKCIICPTHBIX peIIIGHHﬁ.

AJNTOPUTM SKCIIOHEHIIMATBHOTO B3BEIIMBAHUS JKCIIEPTHBIX PEIICHHH C MEPEMEHHBIM IMapaMeTpoOM
o0yd4eHusI.

3agaya 0 MHOropykom Oanaurte. CToxacThdeckass M AETEPMHHUPOBAHHAs MOCTAHOBKU. AJITOPUTM
JUTSL IETEPMUHAPOBAHHOMN MIOCTAHOBKH.

Byctunr. Anroputm AnabycTt U ero CBOKCTBA.
Arperupyrouuii anroputm BoBka. KoHeuHoe 1 OeCKOHEUHOE MHOKECTBO 3KCIIEPTOB.

3. HpI/IMCHCHI/Ie PAa3JINYIHBIX AJITOPUTMOB IJId MHOFOMepHOﬁ perpeccuu.

[IpuMeHeHne arperupyromero aaropuTMa IS pa3iuyHbIX (PyHKOHMHA TOTEeph: Jiorapu(Mudeckoi,
KBaJpPAaTUYHOM, IPOCTOM.

YHuBepcanbHbIi moptdens akiuii Kopepa. AnroputM nocrpoenus noprdens. OueHka
[IprMeHeHnE arperupyoIero AIropuTMa Jjisi MHOTOMEPHOU PErpecCuu B PEXKUME OHIIAMH.
KanmnbpyemocTs npeackazanuii o J[3suay. AIropuTMbsl IOCTPOEHUS KaTHMOPYeMbIX IpeCKa3aHUi.

VYuuepcanpasle RKHS. IlocTpoenue yHuBepcanbHBIX aNrOpUTMOB MJis OHJIAMH perpeccuy Ha
OCHOBE METOJa KaTHOPyeMOCTH.

Cpennne Pamemaxepa u orieHKa KaTHOPOBOYHOHN OITUOKH.
Arperupyromuii aNropuTM Kak pe3ynbTaT MOCTPOCHUS KATMOPYEMBIX TIPEICKa3aHUN.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

Heo0xonumMoe o6opynoBaHue ISt JICKIHNA U MPAKTHUECKUX 3aHITHN: KOMIBIOTED U MYJIBTUMETHIHOE
o0opynoBaHue (MPOEKTOP, 3BYKOBasi CUCTEMA).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI



OcHoBHas nuTeparypa
1. KonmoropoBckast CI0)KHOCTb U aJITOpUTMUYECKas cirydaiiHocThb [Tekcr] : yueO. mocoOue 1ist By30B /

B. B. Brtorus ; M-Bo o0pazoBanus u Hayku PO, Mock. ¢pu3.-texs. uH-T (roc. yH-T), MH-T mpoOiiem
nHpopmauuu uM. A. A. Xapkesuua .— M. : MOTHU, 2012 .— 140 c.

JomnonHurensHas auTeparypa

1. Teopus urp [Tekcr] : yue6. mocodue /i By30B : pek. M-BoM 00111, u ipod. oopazoBanus PO / JI. A.
[Terpocsn, H. A. 3enkeBuy, E. A. Cemuna .— M. : Breicmas mkomna, 1998 .— 304 c.

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

http://www.iitp.ru/ru/userpages/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

He npenycmorpeHo.
9. Metonu4yeckne yKkazaHusi JUIsl 00y4AIOIIMXCH 10 OCBOCHUIO U CHUILTHHBI (MOXYJIs)

Crynent, n3ydaromuii Kype "OHnaiiH-METOAbI B MAalllMHHOM OOy4eHHUH', JOJKEH, C OAHOM CTOPOHBI,
OBJaJeTh OOLIMM MOHSATUHHBIM ammapaToM, a C JPYroil CTOPOHBI, JOJDKEH HAyYUThCS NPUMEHSThH
TEOPETUYECKHE 3HAHMSI HA MTPAKTHKE.

B pesynbrare u3ydeHWs IUCLHUIUIMHBI CTYAEHT JOJDKEH 3HAaTh OCHOBHBIE OIIPENEIECHMs, MOHATHA,
aKCHOMBI, METO/IbI I0KA3aTEIIbCTB.

YcnemHoOe 0CBOCHHE Kypca TpeOyeT HaNpsKEHHOW caMOCTOATEILHOU padoThI CTy/ileHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAILHO HEoOXomMMoe Bpemsl Juis pabdoThl CTyleHTa HajJ TEMOHU.
CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YTEHHE U KOHCIIEKTUPOBAHUE PEKOMEHIOBAHHOU JIUTEPATYPHI,

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JICKIWiH, y4eOHOH M Hay4yHOW JHTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEJHA3HAUYCHHBIX JUISI CAMOCTOATEIHFHOTO — M3YYeHHS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

— pelieHue 3a/ad, MpeAsaraeMbIX CTyIAEHTaM Ha MPAKTHYECKUX 3aHATHUSX M B KaueCTBE KypCOBOTO
3aaHus,

— MOJTOTOBKY K AH((HepeHIIMPOBAHHOMY 3aUeTy.

PyKoOBOICTBO ¥ KOHTPOJIb 3a CaMOCTOSTENBHOW pPabOTOil CTyneHTa OCyIecTBisercss B (opme
WHIMBUyaJ bHBIX KOHCYJIBTALIUH.

ITokazaTteneM BiaJieHUs] MaTepUaJOM CIYXKHUT YMEHHUE pelarh 3agadd. g dbopMupoBaHus yMeHUs
NPUMEHSATh TEOPETHYCCKHE 3HAHHUS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pelarh Kak MOXHO OOJbIle
3amad. [Ipu pemennu 3a1a4 Kaxaoe qeiicTBHE HEOOXOAMMO apryMEHTHPOBATh, CChUIAsICh HA U3BECTHBIC
TEOPETUYECKUE CBEICHHS.

BaxHo 100UTHCA NMOHMMAHMS HM3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPYIHCHUU W3Y4YCHUS OTIEIBHBIX TEM, BOIPOCOB, CJIEAYeT OOpaIarbesi 3a KOHCYJIBTAlUSAMH K
JIEKTOPY WJIH IIPENOAABATENI0, BEAYIEMY IPAKTHUECKUE 3aHATHS.

Jlureparypa J1st caMOCTOSTENTbHON paOoTHI:

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

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

3. 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).



4. 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.



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: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

PaszpatGoTunk: H.A. Ilyukun, xann. ¢pu3.-MaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero >KU3HEHHOTO LKA

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pcain3ann IMpPOCKTa B LCJIOM W IIJIaH
KOHTPOJIA €0 BBIIIOJIHCHUSA

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCJIEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbII
MaTeMaTH4YeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

I[IK-2.1 3naeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIbCKOM
JEATeIILHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (PHIIOCO(OUN U METOJIOIIOTHU HAYKH;
3HAHHEM METOJIOB HAyYHBIX MCCIIEIOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

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

pelarhb CTaHJapTHbIE 3a1aun B COOCTBEHHOM
HAay4YHO-UCCIIE0BATEIBCKON AESITETBHOCTH

[IK-2.3 Nwmeer MIpaKTU4YECKUN OIIBIT
Hay4YHO-MCCIICIOBATENILCKOW  AEATENBHOCTH B 00JacTu

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

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHus 3a1a4y
uuppoBoil 00pPabOTKKM CHTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOMCKa, OMBIT PabOThl ¢ HAYYHBIMHU
UCTOYHUKAMHU

[1IK-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOI'O, IMCbMEHHOI'0 U
BHUPTYaJILHOTO (pa3MeleHHIE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MAaTePHaOB COOCTBEHHBIX
HCCIEeI0BaHUI

[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(PEPEHIMUAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIINHBL «OHJ'IB.ﬁH—MeTOI[LI B MAalliIMHHOM O6y‘ICHPIPI)> O6y‘laIOHIHI>'IC$I JOJIKCH:

3HAThb:

- qJYH,Z[aMeHTaHLHLIC MOHATHA, 3aKOHBI, MCTOIbI CTaTUCTUYECKOM TCOPUU MAIIMHHOTO O6y‘I€HPI§I;
- OCHOBHBIC CBOICTBA COOTBCTCTBYHOIIHUX MATCMATHYCCKUX 06’LGKTOB;
- AHAJIMTUYCCKHUE U YUCICHHBIC TOAXO0AbI 1 MCTOABI IJIsI PCIICHUA TUTIOBBIX ITPUKJIAAHBIX 3a1a4.

yMeThb:
- IOHATH MIOCTABJICHHYIO 3a/1a4y;

- HCHOJIb30BAaThb CBOW 3HAHUA [JIA PCHICHUA (l)yHI[aMeHTaHBHBIX U TPHUKIAAHBIX 3aJa4 TCOpHUU

MAaIIMHHOTO O0yYeHUS;

- OLIEHUBATh KOPPEKTHOCTh OCTAHOBOK 33]1a4;
- CTPOro JI0Ka3blBaTh UM ONPOBEPIaTh yTBEPAKICHUE;
- CaMOCTOSITEIIbHO HAXOAUTH aJITOPUTMBI PELICHHUS 3a7ad TEOPUH MAIIMHHOTO OOY4Y€HHUs, B TOM YHCIIE U

HECTAaHAAaPTHBIX, U TPOBOAUTH UX aHAJIU3,

- CaMOCTOATCIBHO BUJCTH CIICACTBUS MOJYUCHHBIX PC3YJIbTATOB.




BJIAA€Th:

- HaBBIKAMH OCBOCHUS OOJIBIIIOr0 00heMa HHGOPMAIIUN U PEIICHUS 3a/1a4;

- HABBIKAMH CAMOCTOSITEIbHON paOOThl U OCBOCHUS HOBBIX JUCIMILINH;

- KyJAbTYpOU TOCTAHOBKH, aHAU3a M PEHICHUS MAaTEMAaTHYCCKMX M MPUKIAJHBIX 3a]1ad, TPeOYIOIHX
JUIS CBOCTO PEIICHHS HCIOJIb30BaHUs MaTeMaTH4YeCKUX MOAXOJ0B M METOJOB TEOPHUH MAITHHHOTO
oOyueHus;

- IPEJIMETHBIM SI3bIKOM JIMCKPETHOI MaTeMaTHKH W HABBIKAMHU TPAMOTHOTO OITMCAHUS PEIICHUS 3a/1a4 1
MPECTABICHHUS MOJYYCHHBIX PE3YJIBTATOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I yLIC6HOl"O Marcpuajia MmpoBOAUTCA YCTHBII\/’I OIIpoC B
HavaJi€ 3aHsATUA 110 TCMC ITPOULJIIOTO 3aHATUA.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. TlocraHoBKa 3adayM MpPEACKa3aHUSl C HCIOJIB30BAHMEM OKCIEPTHBIX crpareruid. Ilonarue
(BHeIIHETO) perpeTa. AITOpuTM B3BEUICHHOTO 0OoIbIMHCTBA. OIIeHKa YHCia OIHOOK.

2. AJTOpWTM ONTUMAJIFHOTO paclpeesieHns MoTeph B pexkuMe onjaitH. OlieHKa ero perpera.

3. AnroputMm cienoBaHMs 3a BO3MYyILIEHHBIM JuaepoM. OreHka ero perpera. CocToATeIbHOCTh IO
XaHHaHY.

4. 3agaya MUHUMM3ALKU PErpeTa ¢ TOUYKH 3PEHHS TEOPHH ONTUMHU3ALUHN. AJITOPUTM CIIEIOBAHUS 32
peryssipru30BaHHbBIM JIUAEPOM.

OmnutaiiH MeToJ] TpaJUEHTHOIO CILYCKa.

OmnutaiiH MeToJ| 3epKajibHOIO CITyCKa.

HepaBencTBa Oonbinux ykinoHeHHd. BapuanTsl HepaBeHcTBa XedauHra.
AJNropUTM IKCIIOHEHIIMATIBHOIO B3BEILINBAHUSI S3KCIEPTHBIX PELICHUH.

© %0 N o

. AJNITOPUTM SKCIIOHEHIIMAJIbHOTO B3BEIIMBAHUS IKCIIEPTHBIX PEHICHUH C MEPEMEHHBIM ITapaMeTpoM
oOyueHwusl.

10. 3agaya o MHOTOpYKOM OanauTe. CTOXacTHUYecKass U JETEPMUHUPOBAHHAS TIOCTAHOBKU. AJITOPUTM
IS I€TEPMUHUPOBAHHOM MOCTAaHOBKHU.

11. Byctunr. AnroputMm AnabycT 1 ero CBOMCTBA.

12. Arperupyromuii anroputm Boska. KoHeuHoe 1 OeCKOHEUHOE MHOKECTBO IKCIIEPTOB.

13. IIpuMeHeHre arperupyronero aropuT™Ma Uil pasindHblX (QYHKIMN MOTEph: JOrapu(MUUECcKoi,
KBaJIpaTUYHOM, IPOCTOM.

14. Yuusepcanbhbiii noprdens akuuii Kosepa. Anroputm noctpoenns noprdens. OueHka BbIUTPHILIA.
15. IlpuMeHeHne arperupyromero aaropuTMa Ajii MHOTOMEPHOUW PErpecCri B PEKUME OHJIAMH.

16. KamubOpyemocts mpenckazanuii mo JBuay. AJTOpUTMBI  MOCTPOCHHSA — KaIHOpPyeMBIX
MpeACKa3aHum.

17. Yuusepcansasie RKHS. Tloctpoenune yHHBepcanbHbIX aJTOPUTMOB AJI OHJIAH perpeccuu Ha
OCHOBE METOJa KaTHOPyeMOCTH.

18. Cpennue Pagemaxepa u orieHKa KaTHOPOBOYHOHN OITHOKHY.
19. Arperupyrommii anropuT™M Kak pe3yabTaT MOCTPOSHUS KaTuOpyeMbIX MpeICKa3aHmii.

Kputepun onennBanus

onmyHo 10 oumenka «ormmuuHo (10)» BBICTaBISETCS CTYOCHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
MPUHATHIX PEIIEHUN;

OTINYHO 9 olleHKa «omIMYHO (9)» BBICTABISIETCS CTYACHTY, IIOKa3aBIIeMy BCECTOPOHHUE,
CHCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha IMPAKTHKE NPU PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBWIbHOE 00OCHOBaHME MPHHATHIX
PpELICHMUI;



OTIIMYHO & OLIEHKa «OTIUYHO (8)» BBICTABIISCTCS CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yuyeOHOM MporpaMMbl AUCIUIIIIMHBL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPH PEILICHUH KOHKPETHBIX 3aJiad, U IPaBUIbHOE 000CHOBAHUE MPUHSTHIX PELICHUN;

xopomo 7  omeHKa «xopomo (7)» BBICTaBISETCA CTYAEHTY, €CIM OH TBEPAO 3HAeT Marepual,
IPaMOTHO M MO CYIIECTBY HM3JIaraeT ero, yMeeT NPUMEHSTh IOJyYCHHBbIC 3HAHMS Ha NPAKTUKE, HO
JOIYCKaeT B OTBETE WM B PEILICHUH 3a/1a4 HEKOTOPbIe HETOYHOCTH;

XOpo1Io 6 OIICHKa «XOpOouIOo (6))) BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MATCpHrajl, rpaMOTHO U 110
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCEHATD NOJTYUYCHHBIC 3HAHNA Ha IMPAKTUKE, HO JOIYCKACT B OTBCTC
HJIN B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTHU,

XOpOIIO 5 OIIEHKa «XOpomo (5)» BBICTABISAETCS CTYAEHTY, €CIIM OH 3HAeT MaTepHal, U 1O CyIIeCTBY
M3JIaraeT ero, yMeeT NPUMEHSTHh MOJTy4YCHHbIC 3HAHHWS Ha MpPAKTHKE, HO JOMYCKaeT B OTBETE WIH B
peLIeHNH 3a/1a4 HEKOTOpble HETOYHOCTH;

YIOOBJIETBOPUTEIBHO 4  OLEHKA «YHOBJICTBOPUTENIBLHO (4)» BBICTABISETCS CTYIEHTY, HOKa3aBIIEMY
(dparMeHTapHbBIi, pa3pO3HEHHBIH XapakTep 3HAaHWH, HEJOCTATOYHO IPaBWIbHBIE (QOPMYIUPOBKU
0a30BbIX MOHSATHH, HAPYLICHHS JIOTUYECKOM MOCIEA0BAaTEIbHOCTH B H3JIOKEHUH MPOrPaMMHOIO
Marepualia, HO TPy 3TOM OH BIafIeeT OCHOBHBIMHU pasziellaMu y4eOHON HporpamMmbl, HEOOXOIUMbBIMU
JUI IajbHEWHIero oOy4eHUs U MOXKET NMPUMEHATH MOJIyYeHHbIE 3HaHMSA MO 00paslly B CTaHIapTHON
CUTYyalluy;

VIOBJIETBOPUTEIBHO 3  OLEHKA «YHOBJICTBOPUTENIBHO (3)» BBICTABISETCS CTYIEHTY, HOKa3aBIIEMY
(dparMeHTapHbBIi, pa3pO3HEHHBIH XapakTep 3HAaHWUH, HEJOCTATOYHO MPaBWIbHBIE (QOPMYIUPOBKU
0a30BbIX MOHSATHH, HAPYLICHHS JIOTUYECKOM MOCIEA0BAaTEIbHOCTH B H3JIOKEHUH MPOrPaMMHOIO
Marepuaia, HO TMPH 3TOM OH BJajeeT (parMeHTapHO OCHOBHBIMHU paslesiaMH y4eOHOH MPOrpaMMBbl,
HEOOXOAMMBIMHU 7151 JaJibHEimero o0y4eHus 1 MOXET NPUMEHSTh NOIy4YeHHbIE 3HAaHHUA 0 00pasily B
CTaHJAPTHOU CUTyaluu;

HEYIOBJIETBOPUTEIBHO 2  OIIEHKA «HEYOBJIETBOPUTEIHHO (2)» BBICTABISIETCS CTYIEHTY, KOTOPBIA He
3HaeT OOJIbLIEH YaCTH OCHOBHOT'O COAEPKaHUs y4eOHOU MPOrpaMMBbl TUCIHUIIIMHEI, TOITYCKAEeT rpyoOble
ouMOKu B GOPMYINPOBKaX OCHOBHBIX MOHSITHUN JUCLHUIUIMHBI U HE YMEET MCIIOIb30BaTh IOJIyYCHHBIE
3HaHUS IPU PELICHNUH TUIIOBBIX MIPAKTUYECKUX 3a]a4

HEYJIOBJICTBOPUTEIBHO | OLIEHKA «HEYIOBIETBOPUTEILHO (1)» BBICTABISIETCS CTYACHTY, KOTOPBIA He
3HaeT OCHOBHOTO COZAEpKaHMs y4eOHOHN MporpamMMbl JUCHUILIMHBI, AOIMyCKaeT rpyoeiime ommOku B
(dhopmynupoBkax 0a30BBIX MOHATUN IWUCLUILIUHBI M BOOOIIE HE MMEET HABBIKOB PEIICHUSI THIIOBBIX
[IPAKTUYECKUX 3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpemss mpoBeaeHus auddepeHIMpPOBAHHOTO 3aveTa OOydaroluecss MOTYT IOJIb30BaThCs
OporpaMMON JAMCHMIUIMHBL, a TakXke CIPAaBOYHOW JIUTEPATypOH, BBIYUCIUTEIBHOW TEXHHUKOM,
KOHCIIEKTaMH JICKIIAH.

JupdepeHnnpoBaHHBIA 3a4€T MOXKET MPOBOJUTHCS MO HTOraM TEKYIIEeH yCIIeBa€MOCTH U CHauu
3aJ[aHUi, WU ITyTEeM OpraHU3aliy CIICIHAIBHOTO OIPOca, MPOBOIUMOTIO B YCTHOH (hopme.



