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: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
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 cocraBui: B.B. BetoruH, n-p pus.-mar. Hayk, npodeccop

[Iporpamma obcyxneHa Ha 3acefjaHuy Kadeapsl MaTeMaTu4ecKiuXx OcHOB yrpaeienus 15.05.2020



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 XYKe, UYeM JII000H METol M3 3aJaHHOro kjacca. IlepBas yacTb Kypca COAEPKUT 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

Henb 1ucUMNIMHBI
N3y4yeHne 0CHOBHBIX HOHATHUN U METO0B OHJIAI{H-METOJI0B B MAIIMHHOM O0Yy4EHHH.

3axayu QUCHUNIHHBI
* OCBOEHHE CTyJIEHTaMH 0a30BbIX 3HAHUK B 00IACTH MAIIMHHOTO O0YYCHUS;
* TpuoOpeTeHNe TEOPETUYECKUX 3HAHUH B 001acTH O0alleCOBCKOM TEOPHH MAIIMHHOTO O0YYEHUS;
* OKa3aHHe KOHCYJBTAalUi ¥ IOMOIIY CTYACHTaM B PEIICHUU TEOPETUYECKUX M MPAKTHUECKHUX 3a/1au.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHUS KOMIIETEHIINH

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBisier MOHCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHOH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
JOCTYTHBIX KICTOYHUKOB HH(pOpMaH

aHaJIn3 HpOGJ’IeMHLIX CI/ITyaL[I/Iﬁ Ha OCHOBC

YK-1.3 PazpabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTABJICHHOM 1€ Kak IOCJICAOBATeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAO0TO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHHUPYEMOM
JEATEIIbHOCTH W Ha B3aUMOOTHOIICHHS] YYaCTHUKOB 3TOMN
NesITeTbHOCTH

CHCTEMHOTO TT0JIX0/1a, BEIpAaOaThIBATh
CTPATEruIo NEUCTBUN

OIIK-5.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-5 Umeet npencraBnenue o6 akryanpHbix |OIIK-5.2 Crocoben OLICHUBATh aKTyaJlbHOCTh
npo0OiemMax HayKH U TEXHUKH B 00macTi WCCIIeZIOBAHUM B 001acTH MHPOPMATHKH M BEIYMCITUTEIBHOM
MH()OPMATUKHU U BBIYUCIIATELHON TEXHUKH, TEXHUKH U UX MPAKTHYECKYIO 3HAYMMOCTh

CcrocoOeH Ha HayYHOM si3bIKe opMyInpoBaTh  |OITK-5.3 BiameeT mnpodecCHOHANBHON TePMHUHONOTHEHH,
PO(eCCHOHAIBHBIC 324K HCIIONIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU

auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
W3JIOKEHUS PE3YJIBTaTOB HAYYHOW JESATENBHOCTH B PaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU




IIK-1 I'0TOB K BK/IIOUEHUIO B
npodeccruoHaabHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHBIE UCCIIEMOBAHUSI HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOU
obyacTu mpoheCCUOHATBHOU JISATEILHOCTH

[IK-1.1 3Haer npuHIUIB TMOCTPOEHUS HAYYHQIAOOTHI,
Merogsl cOopa W aHanM3a TIIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIIaJECT HABBIKAMH IIOATOTOBKU
Hay4yHbIX  0030poB,  mnyOnjkammpedepatoB U
oubnuorpadun’ 1Mo TeMaTHKe MPOBOIUMBIX HCCICOBAHUU
Ha PYCCKOM H aHIJIH CKOM SI3bIKE

[IK-1.2 Ymeer pemarp Hay4yHbIE 33aJa4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETICH
HIPOrPaMMHOTO 00eCHeyeHus: B CBA3UM C IOCTaBICHHOM
LENbIO U B COOTBETCTBUM C BEIOPAHHOW METOAUKOU

[IK-1.3 Hmeer mNpakTUYECKHBIBIT BBICTYIUICHUM
Hay4yHOW apTryMEHTAallU{ TMpH aHalin3e OObEeKTa HAyYHOH
po¢eCcCUOHANTBHOH ACATEIbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI

3HATb.

(bYH)IaMeHTaJ'ILHLIe IIOHATHS, 3aKOHbI, MCTObI CTaTUCTUYCCKOMI TCOpHUU MAlLIMHHOI'O O6y‘lCHPI$I;
OCHOBHBIC CBOMCTBa COOTBETCTBYIOIIUX MATEMAaTUUICCKUX O6’beKTOB;
AHAJIUTUYCCKUC U YUCJICHHBIC MMOAXOAbI U MCTOAbI IJId PCIICHUS TUIIOBBIX ITPUKJIIAAHBIX 3a1a4.

YMETB:
MOHATH MOCTABIEHHYIO 3a4a4y;

HCIIOJIB30BaTh CBOU 3HAHUA JIA PCIICHUA @yHHaMeHTaHBHHX H TMPUKIAJHBIX 3a4a4 TECOpHUHU

MAaIIruHHOI'O 06yquH$[ )

OLICHMUBATb KOPPEKTHOCTL NOCTAHOBOK 3a1a4;
CTPOT0 JOKA3bIBATh UJINM OIIPOBECPIraTh YTBCPIKACHUC,
CaMOCTOATCIIbHO HAaXOAWUTH aJIIOPUTMbI PCHICHHA 3adad TCOPUHM MAIIWHHOTO 06yqu1/I>1, B TOM
YUCJIC U HCCTAHAAPTHBIX, U IPOBOAWUTH UX aHAJIN3;
CaMOCTOATCIIbHO BUJACTH CJICACTBUS NMOJTYUCHHBIX PE3YyJIbTATOB.

BJIAJIETh:

HaBEIKAMU OCBOEHUS 0OJILIIOr0 00beMa I/IH(I)OpMaL[I/II/I " pCUICHUA 3a1a4;

HaBBIKAMH CaMOCTOSITEJIbHON pa6OTI>I N OCBOCHUS HOBBIX JUCHUIIIINH;

KYHBTypOfI IMOCTAaHOBKH, aHAJIN3a U PCHICHUA MATCMATUYCCKUX U IMMPUKIIAJIHBIX 3a1a4, Tpe6YIOH_II/IX
JIA CBOCIO PCHICHHUS HCIIOJIB30BAHUA MATEMATUYCCKUX IMMOAXOAOB W METOAOB TCOPUHM MAIIMHHOIO

oOyueHus;

MPEAMCTHBIM SI3bIKOM IlPICKpCTHOﬁ MAaTEMAaTUKU W HABbIKAMU I'PAMOTHOI'O ONHCAHUS PCEIICHUA
3a1a4 U IpCACTABJICHUA MTOJYUYCHHBIX PE3YJILTATOB.

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

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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 [locranoBka 3amaum MpeacKa3zaHUS C 10 5 15
UCTIONIb30BaHMEM SKCIEPTHBIX CTPATETH.
) Anroput™ 9KCTIOHEHIAJIBHOTO 10 5 15
B3BEILMBAHUS SKCIEPTHBIX PEILICHUM.
3 [IpumeHeHne pa3nUYHBIX AJITOPUTMOB 10 5 15
JUIsl MHOTOMEPHOM perpeccuu.
Hroro wacos 30 15 45

HO,I[FOTOBKa K 3K3aMCHY

0 gac.




OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.ex.

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

Cemecrtp: 2 (Becennuit)

1. ITocTaHoBKa 3a7a4n MpeICKa3aHus C UCTIONb30BAaHMEM SKCIEPTHBIX CTPATETHH.

1. TIlocraHoBka 3afayM TMpencKa3aHUs C MCIOJIb30BAaHMEM OJKCIEpTHhIX cTpareruil. [lonarue
(BHEMIHETO) perpera. AITOpUTM B3BEIIEHHOTO OONMBIMMHCTBA. OIeHKa YHCIa OMTUOOK.

2. AJ'IFOpI/ITM ONITUMAJIBHOI'O paCIipCACIICHUSA ITOTCPb B PCIKUMC OHJIAIH. OLICHKa €ro perpera.

3. Anroput™m ciefoBaHHs 32 BO3MYIIEHHBIM jmaepoM. OnerHka ero perpera. CoCcTOATENbHOCTD 110
XaHHaHY.

4. 3ajaya MUHMMM3ALKU PETPETa C TOUKU 3pEHHs TEOPUU ONTUMHU3ALMU. AJTOPUTM CII€OBaHUS 3a
PeryJIaprU30BaHHBIM JTUACPOM.

5. OunaiiH MeTOoA TPaAMEHTHOIO CITyCKa.
6. OnnailH MeTOA 3epKaIILHOTO CITyCKa.
7. HepaBencrBa O6onpnx ykjIoHeHUH. BapuanTtel HepaBeHcTBa XedauHra.

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

8. AJIl"OpI/ITM OKCIIOHCHIIMAJIbHOTO B3BCIINMBAHUS SKCIICPTHBIX peH.IeHHﬁ.

9. ANTOPUTM SKCIIOHEHIIHAIBHOTO B3BEIIMBAHMUS SKCIIEPTHBIX PEIICHUH ¢ IEPEMEHHBIM MTapaMeTPOM
o0yd4eHusI.

10. 3amada o MHOTOpYKOM OaHauTe. CroxacTuieckas v JICTEpPMUHUPOBAHHAS TIOCTAHOBKH. AJNTOPHTM
JUISL AE€TEPMUHUPOBAHHOMN ITOCTAHOBKH.

11. bByctunr. Anroputm AnalycT U €ro CBOMCTBA.
12. Arperupyroumii anroputm BoBka. KoHeuHoe 1 6eCKOHEUHOE MHOKECTBO IKCIIEPTOB.

3. HpI/IMCHCHI/Ie PAa3JIMYIHBIX AJITOPUTMOB IJIA MHOFOMepHOﬁ perpeccuu.

13. IlpuMeHeHHE arperupyroLero aaropuTMa Ajsl Pa3iudHbIX QyHKIHUNA MOTEPh: JOrapuMHUUECKOH,
KBaJPAaTUYHOH, IPOCTOM.

14. VYuumepcanbublii moprdens aknuii KoBepa. Ausroputm moctpoeHust mnopTdens. OreHka
BBIMTPBIILA.

15. HpI/IMeHGHI/Ie arperupyrouiero aJropurma Jajisa MHOFOMepHOﬁ pPerpeccumn B pCKUMe OHJIAMH.

16. KamubpyemocTts mnpenckazanuii mno [[3Bumy. ANTOPUTMBI TOCTPOCHHUSI KadHOpyeMbIX
MpeACKa3aHum.

17. Yuuepcansasle RKHS. IlocTpoenne yHuBepcaiIbHBIX aJrOpUTMOB ISl OHJIAWH perpeccud Ha
OCHOBE METOJa KaTHOPyeMOCTH.

18. Cpennue Pagemaxepa u orieHKa KaTHOPOBOYHOHN OIITHOKHY.
19. Arperupyromnuii anropuT™ Kak pe3ysbTaT HOCTPOCHUS KAINOPyeMbIX MpeACcKa3aHui.

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

Heobxonumoe obopynoBaHue Jist JICKIUKA ¥ MPAKTUYECKUX 3aHSATHI: KOMITBIOTEP U MYJIbTUMEIHHHOE
o0opynoBaHue (MPOEKTOP, 3BYKOBasi CUCTEMA).

6.IlepeyeHb 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.

JomnonHurenbsHas 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. : Breicias 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 NPpOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

He npenycmorpeno.
9. MeTonuyeckne yKkazaHusi JUIsl 00y4AIOIIMXCH 10 OCBOCHUIO AU CIUILTHHBI (MOXYJIs)

Crynent, u3yyaromnii kypc "OHiallH-METOAbl B MAIIMHHOM OOYYEHHMH», JOJKEH C OJHOH CTOPOHBI,
OBJaJeTh OOLIMM MOHATUHHBIM ammapaToM, a C JPYroil CTOPOHBI, JODKEH HAyYUThCS NPUMEHSThH
TEOPETUYECKHE 3HAHMSI HA ITPAKTHKE.

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

YcnemHoOe 0CBOCHHE Kypca TpeOyeT HaNpsKEHHONW caMOCTOSTEIBLHOM padoThI CTy/leHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAIBLHO HEOOXomMMoe Bpemsl Juis paboThl CTyleHTa HajJ TEMOMU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE U KOHCIIEKTHPOBAHUE PEKOMEHIOBAHHOU JIUTEPATYPHI,

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JICKIWiH, y4eOHOH M Hay4yHOW JHTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEJHA3HAUYCHHBIX IS CAMOCTOATEIBFHOTO — M3YYCHHS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— peleHue 3a/ad, MpeAsaraeMbIX CTyIEHTaM Ha MPAKTHYECKUX 3aHATUSX M B KaueCTBE KypCOBOTO
3aaHus,

— MOJTOTOBKY K AH((hepeHIIMPOBAHHOMY 3aUeTy.

PyKOBOICTBO ¥ KOHTPOJIb 3a CaMOCTOSTENBbHOW pPabOTOil CTyneHTa OCyIecTBisercss B (opme
WHIMBUIyaJbHBIX KOHCYJIBTALIUH.

ITokazaTteneM BiaJeHUs] MaTepUaOM CIYXKHUT YMEHHUE pelarh 3agadd. g dopMupoBaHus yMeHUs
NPUMEHSATh TEOPETHYCCKHE 3HAaHHUS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pelarh Kak MOXHO OOJbIle
3amad. [Ipu pemiennu 3a1a4 Kaxaoe qeiicTBHE HEOOXOAMMO apryMEHTHPOBaTh, CChUIAsICh HA U3BECTHHIC
TEOPETUYECKUE CBEICHHS.

BaxHo 100UTHCA NMOHMMAHMS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPYIHCHUU W3Y4YCHUS OTICNBHBIX TEM, BOIIPOCOB, CJIEAYeT OOpaIarbesi 3a KOHCYJIBTAlUsAMH K
JIEKTOPY WJIH ITPENOAABATENI0, 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: [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: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

Pa3paborunk: B.B. BetoruH, n-p pus.-mar. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTAaBJICHHOM 1€ Kak IOCJICAOBATEeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIIFHOCTH W Ha B3aUMOOTHOIICHHS] YYaCTHHUKOB 3TOMN
JesITeIbHOCTH

OIIK-5 Nmeet npeacrapieHne 00 aKTyalbHBIX
npo0OiemMax HayKH U TEXHUKH B 001acTi
MH(OPMATUKHU U BBIYUCIIATEILHON TEXHUKH,
croco0OeH Ha HayYHOM SI3bIKe (DOPMYITHPOBATH
npodeccuoHaIbHBIE 3a/1a9H

OIIK-5.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4yeckoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-5.2 Criocoben OLICHUBATb aKTyaJbHOCTb
uccie0BaHui B 00s1acTH HHGOPMATHKHU U BBIYUCIHTEIILHON
TEXHHUKH U UX MPAKTHYECKYIO0 3HAYMMOCTh

OIIK-5.3 Bnanmeer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, 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 METO/IOB B KOHKPETHOU
obyiacTu MpoheCCUOHATBHOU JICATEITLHOCTH

[MK-1.1 3HaeT TPUHIUNBI MOCTPOCHHS HAYYHQPAOOTHI,
Merogsl cOopa W aHanW3a TIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluH; BIaJEeT HABBIKAMH IIOATOTOBKU
Hay4yHbIX  0030poB,  mnyOnjkammpedepatoB U
oubnuorpadun’ 1Mo TeMaTHKe MPOBOIUMBIX HCCICIOBAHUU
Ha PYCCKOM M aHIJIH CKOM SI3bIKE

[IK-1.2 VYMmeer pemarp Hay4dHbIE 3aJa4d C TOHUMaHUEM
CYLIECTBYIOIIMX TMOAXOAOB K BEpUPHUKALMKU MOAETCH
HIPOrpaMMHOTO 00ecHedeHus B CBA3M C IOCTaBICHHOM
LENbIO U B COOTBETCTBUH C BEIOPAaHHOW METOAUKOU

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

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydenus AUCIUTUIMHBI «OHIAMH-METO/IBI B MAIIMHHOM O0YYEeHUN» 00YYarOIIUICs TOTKEH:

3HATb:

(bYHI[aMeHTaJ'ILHLIe IIOHATHS, 3aKOHBI, MCTObI CTaTUCTUYCCKOMI TCOpHUU MAILIMHHOI'O O6y‘leHPI$I;
OCHOBHBIC CBOMCTBa COOTBETCTBYIOIIUX MATEMAaTUICCKUX O6’beKTOB;
AHAJIUTUYCCKUC U YUCJIICHHBIC MMOAXOAbI U MCTOAbI IJId PCIICHUS TUIIOBBIX ITPUKJIIAJHBIX 3a1a4.

yMeTh:
MOHATH MOCTABIEHHYIO 3a4a4y;

HCIIOJIB30BaTh CBOU 3HAaHUA JIA PCIICHUA Q)yHHaMeHTaHBHBIX H MPUKIAJHBIX 3aJa4 TECOpHUHU

MAallIruHHOI'O 06yquH$[ )

OLICHMUBATb KOPPEKTHOCTL NOCTAHOBOK 3a1a4;
CTPOTO JOKA3bIBATh UJIN OIIPOBECPIraTh YTBCPIKACHUC,
CaMOCTOATCIIbHO HAaXOAWUTH aJIIOPUTMbI PCHICHHA 3adad TCOPUHM MAIIMHHOTO 06yqu1/I>1, B TOM
YUCJIC U HCCTAHAAPTHBIX, U IPOBOAWUTH UX aHAJIN3;
CaMOCTOATECIIbHO BUJACTH CJICACTBUS NMOJTYUCHHBIX PE3YJIbTATOB.

BJA€Th:




HABBIKAMU OCBOCHUS OOJIBIIOT0 00beMa HHPOPMAIIUN U PELICHHS 33]1a4;

HaBBIKAMH CAMOCTOSITEIIbHON paOOThI U OCBOCHUS HOBBIX JUCIMIUINH;

KYJBTYpOH TOCTAHOBKH, aHAIN3a U PEIICHUS MAaTeMaTHYCCKUX M TPUKIAIHBIX 33]1a4, TPEOYIOIIHNX
JUIS CBOCTO PEIICHHsS HCIOJIb30BaHUS MaTeMaTH4YeCKUX MOAXOJ0B M METOJOB TEOPHUH MAIIHHHOTO
oOyueHus;

NPEJMETHBIM SI3BIKOM JHCKPETHOW MaTeMaTHKH W HAaBBIKAMHU T'PAMOTHOTO OIMCAHHUS PEIICHHS
3a]1a4 ¥ MPECTABICHHUS MOJYYCHHBIX PE3YJbTATOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 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€ 3aHATUA 110 TCMC ITPOULJIOTO 3aHATUA.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

1. IlocraHoBka 3amauM MpeACKa3aHUSl C HCIOJIb30BAHMEM OKCIEPTHBIX crpareruid. Ilonarue
(BHeIIHETO) perpeTa. ANTOpuTM B3BEUICHHOTO 0OoIbIMHCTBA. OIIeHKa YHCia OIHOOK.

2. AJTOpUTM ONTUMAJIBLHOTO paclpeesieHns MoTeph B pexkuMe onjaitH. OleHKa ero perpera.

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

4. 3agaya MUHUMM3ALKU PErpeTa ¢ TOUYKH 3PEHHS TEOPHH ONTUMHU3ALUHN. AJTOPUTM CIIEIOBaHUS 32
peryssipru30BaHHbBIM JIUAEPOM.

OmnutaiiH MeToJ] TpaJUEHTHOIO CILYCKa.

OmnilaiiH MeTOJ 3€pKaJIbHOIO CIIYCKa.

HepaBencTBa Oonbinnx ykioHeHHd. BapuanTsl HepaBeHcTBa XedauHra.
AJTrOpUTM 3KCIIOHEHIIUAIBHOI'O B3BEIIMBAHUS JKCIEPTHBIX PELICHUH.

© %0 N o

. AJITOPUTM SKCIIOHEHIIMAIBHOTO B3BEUIMBAHKS AKCIEPTHBIX PELICHUI C TIEPEMEHHBIM TapaMeTpOM
oOyueHwusl.

10. 3amaua 0 MHOTOpYKOM OanauTe. CToXacTHUecKast U JeTePMUHUPOBAHHAS TTOCTAHOBKU. AJTOPUTM
JUTSL IETEPMUHUPOBAHHOM TTOCTaHOBKH.

11. Byctunr. AnroputMm AnabycT 1 ero CBOMCTBA.

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

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

14. YuuBepcanbhbiii noprdens akuuii Kosepa. Anroputm noctpoenns noprdens. OLeHka BbIMTPHILIA.
15. IlpuMeHeHne arperupyroiero aaropuTMa Ajii MHOTOMEPHOUM PErpeCcCUH B PEKUME OHJIAMH.

16. KamubOpyemocts mpenckazanuii mo J[9Buay. AJTOpUTMBI  MOCTPOCHHSA  KaIHOpPyeMBIX
MpeACKa3aHu.

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

18. Cpennue Pagemaxepa u orieHKa KaTHOPOBOYHOHN OITHOKHY.

19. Arperupyromnuii anropuT™ Kak pe3ysbTaT HOCTPOCHUS KAIMOPyeMbIX MpeICcKa3aHui.

Kputepun onennBanus

onmyHo 10 oumenka «ormiuuHo (10)» BBICTaBISETCS CTYOCHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
NPUHATHIX PELICHUI

OTINYHO 9 olleHKa «omIMYHO (9)» BBICTABISIETCS CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHUE,
CHUCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha IMPAKTHKE NPU PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M HpPaBWIIbHOE 00OCHOBaHME MPHHATHIX
peleHui

OTIIMYHO & OlleHKa «OTINHYHO (8)» BBICTABISCTCS CTY/ACHTY, IIOKa3aBIIEeMy BCECTOPOHHHUE
CHCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha IIPAaKTUKE PU PEIICHUN KOHKPETHBIX 3aJ1a4, U MPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUI



xopomo 7  oueHka «xopomo (7)» BBICTaBISETCS CTYACHTY, €CIIM OH TBEpAO 3HAET Marepual,
IPaMOTHO U IO CYIIECTBY M3JIaraeT €ro, yMeeT IPUMEHATh IOJIY4YEHHbIE 3HAHHUS HA IIPAKTUKE, HO
JOITYCKaeT B OTBETE WIIM B PEIICHHUH 33]1a4 HEKOTOPBIE HETOYHOCTH;

Xopomo 6  oleHKa «XopolIo (6)» BBICTABIAETCS CTYIEHTY, €CJIM OH 3HAeT Marepuall, TpaMOTHO H 110
CYLIECTBY M3J1araer ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPble HETOYHOCTH;

XOopo1Io 5 OIICHKA «XOpOouIOo (5))) BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MATCpHall, U 11O CYHICCTBY
n3jaracTt €ro, yMeCT NpPHUMCHATH IMOJYUYCHHBIC 3HAHUA Ha IMPAKTUKE, HO JOMYCKACT B OTBECTC HJIKN B
pelICHNHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

YAOBJICTBOPUTENIBHO 4  OLIEHKA «YyIOBJICTBOPUTEIBHO (4)» BBICTABISACTCS CTYICHTY, [TOKa3aBLIEMY
(¢parMeHTapHbIl, pa3pO3HEHHBIH XapakTep 3HaHUH, HEJOCTATOYHO MPABWIbHBIE (QOPMYIUPOBKU
0a30BBIX TMOHATUH, HAPYIIEHHWsS JIOTUYECKOH MOCJIEIOBaTeJIbHOCTH B M3JI0KEHHHM IPOrPaMMHOTO
Marepuaia, HO [PHU 3TOM OH BIIAZICeT OCHOBHBIMH pa3ieiiaMH Yy4eOHOW MporpaMMbl, HEOOXOIUMBIMU
IUIS TanbHENIIero o0y4eHuss 1 MOKET HPUMEHATh MOTyYeHHbIE 3HaHUSA 10 00pasily B CTaHIapTHOU
CUTYalluu;

YAOBJICTBOPUTENIBHO 3 OLIEHKA «YyIOBICTBOPUTEIHHO (3)» BBICTABISACTCS CTYICHTY, [TOKa3aBLIEMY
(parMeHTapHbIl, pa3pO3HEHHBIH XapakTep 3HaHUUM, HEJOCTATOYHO MPABWIbHBIE (QOPMYIHUPOBKU
0a30BBIX TMOHATUH, HAPYIIEHHWS JIOTHYECKOH MOCJIEIOBaTeJIbHOCTH B M3JI0KEHHHM MPOrPaMMHOTO
Marepuaga, HO MPHU 3TOM OH BiajeeT (hparMeHTapHO OCHOBHBIMH pa3ieiiaMH yueOHOH Mporpammel,
HEOOXOAMMBIMU ISl JaJIbHENIIEro o0y4eHHsl 1 MOKET IPUMEHATh HOITy4eHHbIE 3HaHUS 10 00pas3ily B
CTaHJAPTHOU CUTYyalluu;

HEYJIOBJICTBOPHUTEIBHO 2  OLIEHKA «HEYIOBIIETBOPUTEIHHO (2)» BBICTABISETCS CTYNEHTY, KOTOPBIA HE
3HaeT OoNbLIeH YacTH OCHOBHOTO COJEpPKaHUs Y4eOHOM MporpaMMbl JUCLHUIUIHHBL, JOMYCKaeT rpyoble
om0k B (OPMYTUPOBKAX OCHOBHBIX MOHATUN IUCIHUILIMHBI U HE YMEET UCIOJIb30BATh MOTyUYCHHBIE
3HaHUA IPU PELICHUH TUIIOBBIX IIPAKTUYECKUX 3a]a4

HEYIOBJICTBOPUTENIBHO 1 OIEHKA «HEYJOBIETBOPUTENBHO (1)» BBICTABIAETCS CTYACHTY, KOTOPBII He
3HAaeT OCHOBHOTO COZEP)KaHUsS y4eOHOW MporpamMmbl AMCHUILUIMHBI, AONMYCKaeT rpyoeiimmre ommoKy B
¢dopMynupoBkax 0a30BBIX MOHATHH TUCLUIUIMHBI U BOOOINE HE MMEET HAaBBIKOB PEIICHMS THUIIOBBIX
MPAaKTUYECKUX 3ajad.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEJILHOCTH

Bo Bpems mpoenenus auddepeHUMPOBAHHOIO 3auyera OOydaromuecss MOTYT II0JIb30BaTbCs
NpOrpaMMOM JUCLHUILIMHBI, a TAaKXE CHOPABOYHOM JIMTEPAaTypOM, BBIYMCIUTEIBHON TEXHUKOMU,
KOHCIIEKTaMH JICKIIHH.

HuddepeHpoBaHHBIA 3a4€T MOXKET MPOBOJUTHCA IO WTOTaM TEKyLIeH YCINEeBaeMOCTH W CHa4H
3aJIaHui, WK ITyTeM OpraHu3alMy CIIELHAIBHOTO OIIPOca, IPOBOIUMOIO B YCTHOH (hopme.



