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)

o AMCHUIIJIMHE: MaremaTudecKrue OCHOBBI MAIIMHHOTO 06y‘{eHI/I$I. I[OHOJ'IHI/ITGJ'H:HBIC TJ1aBbI
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: PaZ[I/IOTeXHI/IKa 1 KOMIIBFOTCPHBIC TCXHOJIOTUH

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadenpa nmpobiem repenadn HHGOPMAIIMY U aHAIIN3A JTAHHBIX

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 15 gac.
ceMuHapsl: 15 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.

Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy cocraBui: B.B. Betorus, a-p ¢uz.-mar. Hayk, npodeccop

[Iporpamma obcyxneHa Ha 3aceqanuu Kadenpsl npodieM nepenadn nHGpopManuu v ananusa ganHaeix 05.06.2023



AHHOTANMA

B kypce paccMarpuBaroTCsl KIIHOUEBble MOHSTHS U COBPEMEHHBIE MAaTeMaTWyeCKUE METO/bl MAallMHHOI'O
o0y4eHHUs, a TaKkKe MX NPWIOKEHHs B Pa3MYHbIX oOnactax. B mepBoil wactu Kypca paccMaTpUBarOTCS
CTaTHCTHUYECKUE METO/IbI MALIMHHOTO 00y4eHus. Pemaercs 3aaua kiaccuuKauy Npy MpeArnoaokeHHH, YTO
JAHHBIE PACHpPEIENIEHbl HE3aBHCHMO IO OJHOMY M TOMY € HEHW3BECTHOMY JUI1 HAC pPacHpelesICHHUIO.
BBogutcs moustue VC-pasmepHoctu Bamnmka — UYepBoHeHKHCa W TPUBOASTCS OLEHKA BEPOSATHOCTH
omnOku 000OIIEHUsT AJIs1 MOCTPOCHHOTO Kiaccuukatopa. M3ydaroTcs alropuTMbl HOCTPOCHHUS! MAallUMH Ha
ONOPHBIX BekTopax. BBoaurcs M wu3ydaercss mOHATUE cpenHero Panemaxepa, NpPUBOIATCS OLIEHKH
BEpOSITHOCTH OIIMOKM B TepMUHaX cpenHero Pagemaxepa. M3ydaercs moHsTHE rMib0epTOBa MPOCTPAHCTBA,
MOPOXKICHHOTO BOCIPOU3BOSIINM sAApoM. BTopas wacTh Kypca coAep>KUT 0030p OCHOBHBIX IMOHATHH M
KJIACCUYECKUX aropuTMOB JInTicroyna u Bapmyta, BoBka, ®poitna u anupe. IlomydeHsl oneHkH perpera
3TUX AITOpUTMOB. lIpuBeneHsl Takke WX MPHIOKEHUs I MOoCTpoeHHs anropurMa OyctuHra AdaBoost u
yHHUBepcanbHOro noprdens (puHaHcoBBIX HHCTpyMeHTOB) KoBepa. XapakrepHas uepra JaHHOTO MOAXOAA —
OTCYTCTBUE IPENIOIOKEHUSI O CYIIECTBOBAHUU CTOXACTUYECKMX MEXAHW3MOB, I'€HEPUPYIOLIUX JaHHBIE.
BmecTo »TOrO, paccMarprBarOTCs KOHKYPHPYIOIIHE KJIAacChl METOAOB IPOTHO3UPOBAHUS, Ha OCHOBAaHUU
KOTOPBIX CTPOMUTCSI ONTUMAJIbHBIM METOA, KOTOPBII MPOTHO3UPYET HE Xy’Ke, UeM JI000H METO U3 3aaHHOTO
kiacca. J{s ycrnemHoro ocBOeHHs Kypca CIyLIaTeNto XKeJaTelbHO 3HaTh OCHOBHBIE pa3zeibl 00meil Teopun
QJITOPUTMOB M 00J7aJaTh 3JIEMEHTapHBIMH 3HAHUSMU B 001acTH TeopuH BepositHocTeil. Crymarensm Kypcea
npeiaraercs 60JIbIIOE KOIUYECTBO 3a1a4 [0 YKa3aHHBIM TEMaM.

1. leau u 3apauu

eap AUCUMNIMHBI

Jare KpaTkuii 0030p OCHOBHBIX MAaréMaTHYeCKMX METOIOB M AJITOPUTMOB MALIMHHOTO OOYy4YEeHHS,
Hanbosee MUPOKO 00CYKIaeMBIX B MUPOBOM Hay4YHOI TUTEpaType MOCIEIHUX JIET.

3agaum AUCHUILUIMHBI
- OCBOCHME 33/1ad CTATHCTUYECKOM TEOpPHHM MAIIMHHOTO OOydYeHHs, 33/ad KIacCH(PHUKAMH U
perpeccuy ¢ ONOPHBIMU BEKTOpaMmH, Teopuu 0000mmeHuss Bamnuka—YepBoHEHKHCA M aJTOPUTMOB
MOCTPOCHHUS Pa3ICIISIONINX THUIIEPIIOCKOCTEH;
- OCBOGHME 3a7a4 QJaNTHBHOIO NPOTHO3UPOBAHUS B PEKUME OHJAWH B TEOPETUKO-UTPOBOH H
CPaBHHUTEIIFHON ITOCTAaHOBKE: WIPBHl C PaHIOMU3UPOBAHHBIMH TIPEICKA3aHUSAMH, IPEICKA3aHUSL
UCTIONIb30BaHMEM SKCIEPTHBIX CTPATETHH.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kon 1 HauMeHOBaHHME KOMIIETEHIINH NHIuKaTOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CniocobeH npuMeHSITh OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
(dyHIaMeHTalbHbIC 3HAHNUS, I0JIyYCHHBIC B MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

obnacty GpU3MKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK, U HCIIOJIb30BATh UX B
npodeCcCHOHAIBHOMN JIeATeIBHOCTH

[MK-3 CriocobeH BbIOMpATh U IPUMEHSTh [MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
noaxozsiee 000py10BaHHE, HHCTPYMEHTBI M |UCIIONB3YEMBIX ~ TEOPETUYECKUX IOJAXOMOB M YMCHHE
METO/IbI MICCIICIOBAHMH JUISl PSLIICHHS 32/1a4 B |OLCHUBATh TOYHOCTh NPUOJMKCHHBIX —aHAIUTHYECKUX

n30paHHON MPEAMETHOM 00IacTi METOJ0B BBIUYMCIICHHH

[1K-4 CriocoGeH KpUTHYECKH OLIEHUBATh [IK-4.2 3HaeT WCTOYHUKM TIPOMCXOXKACHUS M yMEET
[IPUMEHUMOCTb UCII0JIb3YEMbIX METOIUK U [IPOU3BOIUTH  OLIEHKY  IIOTPEIIHOCTH  WU3MEPEHHH WU
METOOB JIOCTOBEPHOCTH SKCIIEPUMEHTANIBHBIX PE3YIBTATOB

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI
3HAThb!



- CTAaTUCTUYECKYIO TEOPUIO MAIIMHHOTO O00YYEeHHs, METO/IbI KJIaCCU(UKALIUU M PETPECCHH C OTIOPHBIMH
BEKTOpaMH, TEOPHIO 0000meHNsI BanHnka—YepBoHEHKICA U aITOPUTMBI TOCTPOCHUS PA3IEISIONINX
TUIEPIIIIOCKOCTEN;
- METOIbl TEOpUHW aJAlTUBHOIO MPOTHO3UPOBAHMSI B PEKUME OHJIAH B TEOPETUKO-UTPOBOM U
CPaBHHTEIIHON ITOCTAHOBKE: HWIPBHl C PaHIOMHU3MPOBAHHBIMH IPEICKA3aHUSMH, IPEIACKa3aHUs C
HCIIOIh30BAHUEM DKCIIEPTHBIX CTPaTEeTHH;
- OCHOBHBIC TIOHSATHS TCOPUH UTP.

YMETb:
- IPUMEHATh OCHOBHBIC MATEMaTUIECKUE METOJIBI M aJITOPUTMBI TEOPHH MALTHHHOTO 00YYCHUS;
- IPUMEHSTH METO/Ibl TEOPHUHU AIATITUBHOTO MPOTHO3UPOBAHUS B PEXKUME OHJIAKH.

BJIAJICTh:
- HaBBIKOM OCBOEHUsI 0OJIBIIOro 00beMa HH(pOpMAIUH;
- HaBBIKAMU MOCTAHOBKH HAYYHO-HUCCIICAOBATCIBCKUX 3a/1a4.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTh 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Arperupyromuii anroput™ Boska 3 3 3
2 YHuBepcanbHbIE IPEICKA3AHNS 3 3 3
3 DJIeMEHTBl ~ CPaBHUTEJIBHOW  TEOpHHU 3 3 3
MAaIIMHHOTO OOY4EHUs
4 DneMeHTHl TEOPUH UTP 3 3 3
5 DJIeMEeHTBl TEOpUM KIacCU(PHUKALUK U 3 3 3
perpeccuu ¢ OTIOPHBIMU BEKTOPAMHU
Hroro yacos 15 15 15
[ToaroTroBka k sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 45 vac., 1 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 8 (Becennuii)
1. Arperupyronuii anroputm Boska

OKCMOHEHIMAILHO BBIMTYKIIble (YHKLIUU MOTEPb. ATrpETUPYIOIIMN aIrOpUTM AJisl KOHEYHOTO YMCIia
9KCIIEPTOB.

Arperupyromuii - aIropuT™M Uil OECKOHEYHOTO0 IPOCTPAHCTBA AKCIEPTOB. ATperupyromui
MICEBA0AITOPUTM, (PYHKIHS TOJCTAHOBKH.

Arperupyronmii anropuT™ Uisi KOHEYHOTO yHciia 3kcreptoB. Urpa c norapudmMudeckoil GpyHKIue
noteps. [TocTpoenne GpyHKINM MOACTaHOBKH.

Arperupyrouuii aaropuT™M Ajs KOHEYHOIo uucia skcneproB. IIpocras urpa Ha mnpeickasaHus.
[TocTpoenne GpyHKLINHU TOACTAHOBKH.

Arperupyronmmii anropuT™M sl KOHEYHOTO 4ucia dkcnepToB. Urpa ¢ kBagpatuuHoi (yHKIHEH
noteps. [TocTpoenne GpyHKINN MOACTaHOBKH.

MHoromepHasi OH-JaliH perpeccuss ¢ IIOMOIIBIO Aarperupyroliero ajaropurMa. AJropuTMm
MHOTOMEPHOM JTMHEHHO! perpeccun, OLEHKH OMNUOKY NpeICcKa3aHusl.




VYHuBepcanbHblii  mopTdenb. [IpuMeHeHHe arperupyroliero airoputMa Juis  [OCTPOCHUS
YHHUBEPCAIBHOTO MOPTQETs.

2. YHUBepcanabHbIE IPeICKa3aHus

3a)1aqa YHUBCPCAJIBHOI'O ITPOTHO3UPOBAHUS B PCIKUMEC OH-JIalH: CTAaTHCTUYCCKHI IOAXOM.
KaJ’II/I6pyeMOCTB IMPOrHO30B. AJ'IFOpI/ITM BbIYHCJICHHUA XOPOILIO KaJ'II/I6pyeMBIX MMPOTHO30B.
HpOFHO3I/IpOBaHI/Ie C IIPOU3BOJIbHBIM AAPOM.

3. DneMeHTHl CpaBHUTEIBLHON TEOPUU MAITUHHOTO 00yUYEHHUS

Anr OpPUTM OINTUMAJIBHOTO pAaCHpCACICHUA ITOTCPh B PCIKUMEC OH-JIAiiH.

3a)1aqa HaxXOXIACHHA OINTHMaJIbHBIX pemeHHﬁ C YUYCTOM DOKCIHCPTHBIX CTpaTeFHfI. AJ'IFOpI/ITM
9KCIIOHCHIIMAJIbHOTO B3BCIIMBAHHNA SKCIICPTHBIX pemeHI/Iﬁ.

PanomMu3npoBaHHBIE TPOTHO3BI.
Yeunenne npocThix kinaccuduraropos — Boosting. Anroputm AdaBoost.

4. DneMeHTHI TEOPUU UTP

AHTaroHUCTHUYECKUE UTPBI IByX UTPOKOB. J0CTaTOYHOE yCI0BUE CYIIECTBOBAHUS CEIJI0BOM TOUKHU.
JlocraTouHoe yclIOBUE CYLIECTBOBAHUS CEUIOBOM TOUKH. CMEIIaHHbIE PacIIUPEHUsl MaTPUUHBIX UTD.
MuHuMakcHas Teopema.

Uuctsle cTparernn. Pemenne MatpuuHoil urpsl Thna 2 X M. Pemenune urpel Tuna N x M.
beckoHeuHBIE UTpPEl € pPaHAOMU3HPOBAHHBIMU INpelacKa3aHMsIMH. [locTpoeHHMe BBIUTPBIIIHON
CTpaTeruu NpescKa3aTess C UCIO0Ib30BaHUEM MUHUMAKCHOH T€OPEMBI.

Xopomio kanubpyemble NMpeacka3anusl. YHUBEpcaabHash KaInOPyeMOCTh CO CHETHBIM YHCIIOM IPaBHII
BBIOODA.

5. DneMeHThI TCOpUHn KJ'IaCCI/I(l)I/IKaI_II/II/I " perpecCcuu C ONIOpHbIMU BECKTOPpaAMHU

[locranoBka 3amaun knaccuukanuu. baifiecoBckuii kinaccudukarop. JInnelHsle KiaccupuKaTopbl:
nepcentpoH. Anroput™m Pozenbnarra. Teopema HoBrukoBa 0 cXoquMocTH.

Teopuss 0000menuss Bamnuka—YepBoneHnkuca. BepxHsiss olleHKa BEpOSTHOCTH  OIIMOKH
knaccuuxanuu yepe3 VC-pa3mMepHOCTh Kiacca (yHKUUN KiIacCu(UKaLIH.

VC-pa3MepHOCTh, OIpeneieHne, OCHOBHOE CBOMCTBO. VC-pa3sMepHOCTh Kjacca BCEX JIMHEWHBIX
(omHOPOIHBIX) KIaccU(PUKATOPOB.

Merton onopHbIX BeKTOpoB. OnTHManibHas TMIEPIUIOCKOCTb. AJITOPUTM MOCTPOCHUS ONTUMAaIbHON
runepruiockocti. OueHKa BeposSsTHOCTH OIMOKK 0000IISHHUS Yepe3 YNUCIIO ONOPHBIX BEKTOPOB.

SVM - MeTtof B IpocTpaHCTBE NPU3HAKOB, IpUMEpPHI. A apa.

Cny4aii HEOTHenMMOW BBIOOPKH. BekTop mepeMeHHbIX Msrkoro orcryna. OleHka BeposSTHOCTH
omunOKky 0006menns. OnTUMHU3aIMOHHAS 3a1a9a TS KiIacCu(pUKaIyy ¢ OMMOKaMHu B KBaJPaTUIHON
HOpME.

Cnyvaii HEOTHenMMOW BBIOOPKH. BekTop mepeMeHHbIX Msrkoro orcryna. OleHka BeposSTHOCTH
omunOku 00oO0meHuss. OnTUMHU3AIMOHHAs 3a/ada JUIsS KiIacCH(UKAIMKA C OIMUOKaMU B JMHEHHON
HopMe. OnTUMU3AIMOHHAs 3aja4a i KiIacCupUKanuu ¢ omrbkaMu B GopMme 3a7a4u JIMHEHHOTO
MPOrpaMMHPOBAHUSI.

3anaua MHOroMepHO# perpeccun. IIpocras nunelinas perpeccus. [ pedueBas perpeccusi.

3amaua MHOTOMEpHON perpeccuu. Perpeccusi ¢ omopueiMu BekTtopamu. OmmoOka o0oOmieHus: npu
perpeccun. Pemenue 3anaun rpeGHEBOM perpeccun ¢ momMonipio SVM.

I'pebueBas perpeccus B npsimoii popme U B ABOMCTBEHHOM (JOpPME KaK YACTHBIN ClTydail perpeccuu ¢
ONOPHBIMHM BEKTOpaMH B Cilydae KBagpaTWUYHOW (yHKUIMHM moTepb. HenmHeiliHas MHOromepHas
rpeOHeBast perpeccus (C SIpoMm).

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)



KommbroTepHblii Ki1ace, 10cka, HOyTOYK M MYJITUMEIUITHOE 000pyI0BaHKe (ITPOSKTOP MM TUIa3MEHHAS
ITaHEIIb).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Maremaru4eckie OCHOBBI MAIIIMHHOTO 00YYCHHUS U MPOTrHO3UPOBAHUS, DJICKTPOHHAS BEPCUS
nedarHoit mybnukaiuu / B. B. Betorua. — Mocksa, MIJTHMO, 2014

JlononHuTenbHAs TUTEpaTypa
¢doHp muTeparyphl Kadeapel
1. Cristianini N., Shawe-Taylor J. An introduction to support vector machines (and other kernel-based
learning method). Cambridge UP, 2000. 187 p. [umeercs B 6ubnmnoreunoM honje Kadenps! |
2. Cesa-Bianchi N., Lugosi G. Prediction, Learning and Games. New York: Cambridge University
Press, 2006. 394 p. [umeercst B OubmuoreuHoM GoHe Kadeapsi|

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

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

[Iporpammuoe obecnieueHre 1 HHHOPMAITMOHHBIE TEXHOJIOTUH HE TPEOYIOTCSL.
9. MeTonuueckue yKa3anus 1J1s 00y4al0IUXCs 110 0CBOSHHIO TUCHMILTHHBI (MOTYJIsT)

CTyneHT, W3ydYarolmMi JUCIUIUINHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.
B pesynbrare u3yyeHUs AUCUUIUIMHBI CTYACHT MOJKEH 3HATh OCHOBHBIE OMNPEICICHUS, MHOHSTHS,
aKCHOMBbI, METOJbI JJOKA3aTEIbCTB.

VYenemrHoe 0ocBoeHHE Kypca TpeOyeT HanpspKEHHOW caMOCTOSTENIbHOM paboThl cTyaeHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs [uii paboThl CTyAEHTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHUE U KOHCIICKTHPOBAHNE PEKOMEH/IOBAHHOM JIUTEPATYPHI,

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW IHUTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpPENHA3HAYEHHBIX [UII CAaMOCTOSITEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— BBINOJIHEHNE J1TA00OpaTOpPHBIX paboT, AN OCO3HAHMS CBS3€H MEXIy TEopued M NpakTH4eCKUMHU
HaBBIKaAMH.

— MOJATOTOBKY K AH()(hepeHIIMPOBAHHOMY 3aUeTy.

PyKOBOICTBO ¥ KOHTPOJIb 3a CaMOCTOSTENBHOW pPabOTO CTylneHTa OCyIIecTBIseTcss B (opme
WHIMBUyaJ bHBIX KOHCYJIBTALIUH.

BaxHO 10OWThCA MOHMMaHHS M3y4aeMOTO MaTepHaja, a He MEXaHHYECKOTO ero 3anoMHuHaHus. [Ipu
3aTPYIHEHUU H3y4YCHHs OTICNBHBIX TEM, BOIPOCOB, CleIyeT oOpamiarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa nmpobiem repenadn HHGOPMAIIUY U aHAIIN3A JTAHHBIX
Kypc: 4
KBaJupuKaAnus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 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

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTaIbHbBIC 3HAHNUS, MOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

OIIK-1.2 CnocobeH CcTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

[MK-3 CriocobeH BbIOMpATh U IPUMEHSTh
noaxozsiiee 000pyaoBaHIE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM [T peIlieHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBATh TOYHOCTh HPUONMKEHHBIX AHATUTUYECKHUX
METO/I0B BBIYMCIICHHMA

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[IK-4.2 3HaeT WCTOYHUKM TIPOMCXOXKACHUS M yMEET
[IPOU3BOIUTH  OLIEHKY  IIOTPELIHOCTH  MU3MEPEHHH WU
JIOCTOBEPHOCTH SKCIIEPUMEHTANIBHBIX PE3YIBTATOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B PpE3ynbTaTe U3YyUCHHS AUCHUIIIMHDBL «MareMaru4ecKrue OCHOBBI MAIlTMHHOIO 06y11eH1/1;[. I[OHOJ'IHI/ITCJ'ILHBIG

TJ1aBbD» O6y‘IaIOH_H/II\/’IC$I JOJDKCH:

3HAThb:

- CTaTUCTUYECKYIO TEOPHIO MAIIMHHOIO 00y4YeHHUs, METO/bI KJIacCU(HUKALUU U PETPECCHH C OTIOPHBIMU
BEKTOpaMH, TEOpHI0 0000meHns1 Bannnka—YepBoHEHKHCA U aITOPUTMBI TOCTPOCHHUS PA3IEIIAIOIINX

TUIIEPIUIOCKOCTEM;

- METOABl TEOPUM AaJANTHBHOIO IPOTHO3ZUPOBAaHUSA B pEXKHME OHJAWH B TEOPETUKO-UTPOBOM U
CPaBHUTEJIbHOW IIOCTAHOBKE: HUIPBHl C PAHIOMU3UPOBAHHBIMHU IIPEICKa3aHUAMM, IPEACKA3aHUSA C

HUCIIOJIb30BAHUCM IKCIICPTHBIX CTpaTeFI/Iﬁg

- OCHOBHbIE MOHATHS TEOPUH UTP.
yMeThb:

- IPUMEHATH OCHOBHBIC MATECMAaTUYC€CKNE MCTOAbI U AJITOPUTMbI TCOPUN MAILIMHHOT'O O6y‘-I€HI/I$I;
- IPUMCHATH MCTOABI TCOPHUU aJAIITUBHOTO IPOTHO3UPOBAHUS B PCIKUME OHJIAMH.

BJIaJeTh:

- HaABBIKOM OCBOCHUS OOJBIIOr0 00beMa I/IH(i)OpMaI_II/II/I;
- HaBbIKaMH IMIOCTaHOBKH HAYYHO-HUCCJICAOBATCIILCKUX 3a4a4.

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

. 3anaua knaccudukanuy. JInHelHble KI1acCU()UKATOPBI: IEPCENTPOH.

. MeToz OIIOPHBIX BEKTOPOB.
. OntumanbHas THIIEPIIIOCKOCTb.

. AJITOpUTM NOCTPOEHUSI ONITUMAJIbHOMN TUIIEPIUIOCKOCTH.

. BexTop nepeMeHHBIX MSTKOIO OTCTYIIA.

. OnTuMuzanuoHHas 3aj1a4a st KiiacCuUKaIK ¢ OmrOKaMu.

1
2
3
4
5. Cny4aii Hepa3genTuMoN BBIOOPKH.
6
7
8

. Perpeccusi ¢ onmopHBIMH BEKTOpaMH.

9. Pemenue 3aaun perpeccuu ¢ nomouso SVM.

10. IIporuo3upoBaHue ¢ MPOU3BOIBHBIM SIIPOM

11. AnTropuT™M SKCIIOHEHIIMATIFHOTO B3BEUTNBAHUS SKCIIEPTHBIX PEIICHHM.

12. Arperupyrommii anroput™ BoBka.
13. KoHeuHOe MHOXECTBO IKCIIEPTOB.

14. Arperupyromyii anropuT™ Ui KBaapaTHIHOW (QYHKIIUS TIOTEPb.
15. AHTaroHuCTUYECKHE UTPHI ABYX UTPOKOB.

4. IlepeyeHb THNOBBIX (IIPMMeEPHBIX) BONPOCOB M TeM /IJ1 IPOBeJAeHHs POME:KYTOYHOH aTTecTaluu

o0yuaruuxcst




. Bepxuue onenku BeposiTHOCTH omnOkH Kiaccuuramuu. VC-pa3MepHOCTb.
. SVM-meToa B IPOCTPAaHCTBE MPU3IHAKOB.

. 3ajaga MHOTOMEPHON perpeccuu.

. IIpocras nuHeliHas perpeccus.

. I'pebueBas perpeccus.

. YHUBEpPCAIBHOE POTHO3UPOBAHUE B PEIKUME OHJIAKH.

. KanubpyemocTh Mporao3os.

0 3O L AW~

. AJTOpPUTM BBIYUCICHUS KAIMOPYEMbIX IPOrHO30B.

9. ANropuTM ONTHUMAJIBHOTO paclpeiesieHHs, IOTEPh B PeXKUME OHJIANH.
10. Ycunenue mpocThIX KIACCU(PUKATOPOB - OYCTUHT.

11. Arperupyromuii anroput™ Jist Jorapu@MuIeckoil GyHKIHS TOTePb.
12. MHOrOMepHast OHJIAH perpeccusl.

13. JlocTtaTtouHOE yCIOBUE CYIIECTBOBAHMS CEJIOBOI TOUKH.

14. CMemianHbIe pacIIUPEHUS] MATPUYHBIX UTP.

15. MunnMakcHast Teopema.

Kpurepun onennBanus

Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommyHO § OamioB - BBICTABJIAETCA CTYIAEHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3aj]lad, NPaBMIBHOE 00OCHOBAHME MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OHeHKa XOpouIo 7 0alI0B - BEICTABISACTCS CTYACHTY, €CJIK OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJTYUCHHBIC 3HAHWA HaA IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHa, IPaMOTHO H I10
CYILLECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.

OHeHKa XOpo1Io 5 0aIoB - BEICTABIAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTcpuall, rpaMOTHO
" IO CYHCCTBY H3JIaracT €ro, ymMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAcCT B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

Onenka ynoBIeTBOpUTENbHO 4 Oamja - BBICTABIACTCS CTYICHTY, IOKa3aBlIeMy (parMeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapylLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3JieNibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHka yHIOBICTBOPUTENBHO 3 0Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIN,
pa3po3HEHHBIH XapakTep 3HaHWM, JONycKarollemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEIOBAaTEIbHOCTH B W3JIOKEHUH IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JiejaMH y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 0Oaluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUs Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

OueHKa HEyIOBJIETBOPUTENHHO | 0aii - BBICTABISACTCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOIO
cozepKaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX NOHATHH JUCHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.



5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mnposenmenus auddepennupoBaHHoro 3adera  oOydaromimecs MOTYT TIOJb30BaThCS
OporpaMMON IHCUMIUIMHBL, a TakXKe CIPAaBOYHOH JINTEPaTypoil, BBIYUCIUTEIBHON TEXHUKOM,
KOHCIIEKTaMH JICKIIAH.

JupdepeHnrpoBaHHBIH 3a4e€T MOKET HPOBOIUTHCSA II0 HMTOraM TEKyIeH YCIEeBaeMOCTH M CIa4H
3aJ[aHuUil, WU ITyTEeM OpraHU3aliy CIICIHAIBLHOTO OIPOca, MPOBOIUMOTIO B YCTHOH (hopme.



