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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

Pabouas mnporpamma mucHUmiIMHBL (Moayisi) «CTaTHCTHYECKas TEOpUs OOYUYCHHUsS»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHMsi — OakanmaBpuar 1o cnequanbHocT 02.03.01 Marematuka u
KOMIIbIOTEPHBIE HAaYKH, Tpo¢puiib PazpaboTka, yTBep kK IeHHbIN IPUKa30M MUHUCTEPCTBA HAYKH U
BeIciero oOpasoBanust Poccuiickoit deneparu Ne 807 ot 23.08.2017 roxa.

N3zyuenne aucuuiuimHbel (Monyisi) «CTaTHCTHUECKass TEOpUs OOYy4EHUs» HHTErpupyer
MaTeMaTHYECKUE METOABI BEPOSTHOCTH U CTATUCTHKH C JITOPUTMAaMHU KOMITBIOTEPHOTO aHAJIN3a
JIAaHHBIX, o0ecreuynBas TEOPETHUYECKYI 0a3y JUlsl CO3JaHMs HAIEKHBIX M MHTEPIPETUPYEMbIX
MOJeNiell MAlIMHHOTO OO0y4eHus. OTa JTUCHMIUIMHA CHOCOOCTBYET pa3BUTHIO HaBBIKOB
KPUTUYECKOIO MBIIUIEHUS] M HMHHOBALIMOHHBIX IOJXOAOB K pEIIeHUI0 3a7ady B 001acTu
HCKYCCTBEHHOT'O MHTEIIJIEKTA, aHaIu3a OOJBIIMX JaHHBIX U ONTHMM3ALNHU, YTO BOCTPEOOBAHO B
COBPEMEHHBIX TEXHOJIOTHUAX, TAKUX KaK [NyOOoKoe 00y4eHHe U aBTOMAaTU3UPOBAHHBIC CUCTEMBI.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosias nucuumnianHa (Moayiib) BKIOYEHA B Y4EOHBIH IJ1aH 110 POrpaMMe MOArOTOBKU
OakanmaBpuata no HampasieHuto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAyKH, MPOQUIb
Pa3paboTka u BXOOUT B BapuaTUBHYIO dYacThb bioka 1, Qopmupyemyro ydacTHUKaMU
00pa3oBaTebHBIX OTHOIICHUH.

Jucuunnuna (MOAYINb) SIBISETCS BHIOOPHOM M JOCTYIHA A7 M3y4eHUs Ha 3 uim 4 Kypce
B 5, 6, 7, 8 cemecTpax Ha BBIOOD.

Heab u3ydyeHus: TUCHMILVIMHBI (MoOAyJisi): (OPMHUpPOBaHHME Y CTYIEHTOB TIIyOOKOTO
INOHUMaHMs TEOPETUYECKMX OCHOB MAIMHHOIO OOYYeHHs, BKJIIOYas aHajau3 o0oOuaromien
CIIOCOOHOCTH aJITOPUTMOB U UX 3(P(GEKTUBHOCTH B 3aJadax KiIacCU(UKALUU U PErpeccuu, JJs
HNOJArOTOBKM CIELUAINCTOB B OOJIACTM MaTeMaTHUKH M KOMIIBIOTEPHBIX HAyK, CIOCOOHBIX
pa3pabarbIBaTh U ONTUMH3UPOBATH METO/IbI 00PAOOTKN OOIBIINX TaHHBIX.

3agauun u3y4eHust JMCHUILIMHBI (MOIYJIS):

— H3Y4uTh (PyHIaMEHTAJIbHbIE KOHIIETIIINY CTATUCTUYECKOM TeOpUr 00ydeHus, TaKue KaKk
PAC-o0yuenue, VC-pa3MepHOCTh W TPUHITUIIBI PETYIISIPU3AINHN, JIJIS IOHUMAHHUS MEXaHH3MOB
00001IeHNs MOEIIEN Ha HOBBIX JAHHBIX

— OCBaMTh METOJIbl AHAIN3a COCTOATENIILHOCTH U 3()(hEKTUBHOCTH AITOPUTMOB, BKIIHOYAs
HMIIUPUYECKHE TPOLECCHl M HEPAaBEHCTBA KOHLEHTpallMM, TNPUMEHSs HUX K 3ajadaM
KJIaCCU(UKALIMHU, PETrPECCUH U KJIACTEpU3aIH B BBICOKOMEPHBIX MPOCTPAHCTBAX;

— MPaKTUYECKU MPUMEHSTh TEOPETUUECKHUE 3HAHUS JIJIsl OLIEHKU PUCKOB MepeoOyueHus u
pa3paboOTKN YCTOMUMBBIX aITOPUTMOB, @ TAKXK€E MOATOTOBKY K CAMOCTOSITEIbHOMY MCCIIEIOBAHUIO
B 00J1aCTH CTaTUCTHUYECKOTO O0YyUYEHUS M €r0 UHTErpallii ¢ KOMIIbIOTEPHBIMU METOJIaMU;

— Ppa3BUTh HAaBBIKOB MAaTE€MaTHYE€CKOIO0 MOJEIMPOBAHUS U MPOrPaMMHUPOBAHUS JUIS
peanu3ayy U BepupUKaIMH TEOPETUUECKUX PE3YIbTATOB B IPOIPAMMHOM 00ECIICUEeHUH.

B pesyibTare 0CBOCHUSI TUCHMILIMHBI (MOAYJIs1) 00YUYAIOLIUIICS OJI/KEH

3HaAMmMb:

— OCHOBHBIE MOJeNH OHIAlH-o0yueHus (mistake bound, expert advice), kiroueBbIE
anroput™mel (Halving, Weighted Majority, Perceptron, Kernel Perceptron) u ux Teoperuueckue
rapaHTuuy,

— OCHOBBI CTaTHCTUYECKOH TEOpHH OOYYEeHHs: HEOOXOIMMOCTh KJIaCCOB THIIOTE3,
peanusyemas Mmozenb, VC-pa3mepHocTh, PyHaamenTanbnyto Teopemy (PAC-o0yuenue);

— COBpPEMEHHbIE Mephl CIOKHOCTH Kilacca Tumote3: PagemMaxepoBCKyIO CIOKHOCTh U
CBSI3aHHBIE C HEll TEXHUKH (CUMMETpU3alus, CKaTne), HEPaBEHCTBO OIPaHUUYEHHBIX PA3HOCTEH;

— TEOPHI0 MapKMHAIBHBIX METO/IOB 0000IIEHNUS, CBSI3b MEXTy Map Kol 1 00oO0Iaromen
CIIOCOOHOCTBIO;
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— ocHoBsl Teopun sanep (RKHS, teopema npencraBnenns) u coBpeMeHHbIE KOHLENIUN
oOyuenus Heiipocereit (HeBbimykiiocts, NTK, lazy training, cTabmIIbHOCTS TPaIUCHTOB);

ymembw:

— TMPUMEHSATH U aHAJIM3UPOBAThH AJTOPUTMbI OHJIAH-00y4eHHUs U1 IPOCTHIX 3a/a4;

— paccuutbiBaTh VC-pasMepHOCTh [ NOPOCTBHIX KJIACCOB TUIOTE3 (MHTEpBabl,
OpSMOYTOJIbHUKHM) W UCIOJNB30BaTh €€ s OLEHKM JOCTAaTOYHOTO pa3Mepa BBHIOOPKH B
peannzyeMoil Mojieny;

— HCHOJb30BaTh PaleMaxepoBCKYIO CIOXHOCTh JJI MOJy4eHUs OOMIMX TIpaHUI]
000011IeHNS;

— BBIBOJUTh M HMHTEPIPETUPOBATH TPAHUIIBI PUCKA, OCHOBAHHBIE HA MapiKe, JUIs
anroputMoB Bpojsie SVM u AdaBoost;

— mnpumenatrh konnernuuu spep (Kernel Trick) na mnpakTuke W TOHMMaTh HX
teopernueckue ocHoBbl (RKHS);

enademp:

— HaBBIKAMHM TEOPETHYECKOr0 aHallu3a CBOMCTB alrOpUTMOB O0y4YeHHs (CXOAMMOCTH,
TPaHMITBI OITMOOK) B Pa3HBIX MOJEIAX (OHJIalH, 6aTy);

— METOOJIOTHEHN OLIEHKH CJI0OKHOCTH KJIacca TMIIOTE3 U BBIBOJAA TapaHTHUl 00OOIIEHHUS C
ucnonb3zoBanueMm VC-pazmepHoctu u PajieMaxepoBCKO# CI0KHOCTH,

— TEXHUKOH JIEKOMITO3UINH 0’KUAaeMOT0 pUCKa (Ha OMIMOKY anpOKCUMALIUU B OIIHOKY
OILICHKH) U aHaJIM3a BKJIaJa KaXI0i KOMIIOHEHTHI;

— aHaNM30M BIMSHHS perysspusaiuu (BKJIIoYas HEeIBHYIO Yepe3 Mapky mwiu dropout) Ha
00001IAIONTY0 CITOCOOHOCTh MOJICTICH;

— MOHMMaHHEM COBPEMEHHBIX TEOPETUUECKUX TOIXO0/I0B K aHAIHU3Y 00y4eHHS TITyOOKHX
HEHPOHHBIX ceTel (HeBbImyKI0cTh, NTK, quHaMuka rpalu€HTHOTO CITYCKa).
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IPOBE/ICHUH Y4EOHBIX 3aHATUH B (popMe KOHTAaKTHON pabOThl 00YYaOLINXCS € MeJarorn4eCKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xanue Nuauxkarop IlepeyeHpb MIAHMPYEMBIX
KOMIIeTeHII U KOMIIETeHIIN U pe3yJbTaTOB 00y4eHus Mo
JUcCHUIIMHE (MOTYJIIO)

VK-1. Crocoben VK-1.1. 3HaeT METOALI IOMCKA U aHAJIN3a
OCYIIECTBIISTH ITOUCK, nHpopMaIy B 001aCTH pa3pabOTKH,
KPUTHYECKAN aHaIINu3 U OCHOBHBIE TIPUHIIUTIBI KPUTHYECKOM
cUHTe3 HH(popManuy, OIICHKY UCTOYHUKOB MH()OPMAIIUU U UX
MIPUMEHSATH CUCTEMHBIH peJIeBaHTHOCTH.

MOAXOA ISl peLICHUS YK-1.2. YMeeT KpUTHYECKH OLICHHBATh

MOCTaBJICHHBIX 3a/1a4 UCTOYHHMKHU MH(DOPMAIIUU U
CHUHTE3UPOBATh JAHHBIC U3 PA3TUIHBIX
VMCTOYHHUKOB IS pENICHUS 3a/ad,
MIPUMEHATH CUCTEMHBIH IMOIX0 K
aHaJM3y ¥ PEIICHUIO KOMITIEKCHBIX
pooseM

YK-1.3. Nwmeet npakTudeckuii OmbIT paboTHI C

COBPEMEHHBIMU MHCTPYMEHTAMH U
TEXHOJIOTHSAMH U 00pabOTKU
nH(popMaIuu, GOpMyINPOBAHUH H
CTPYKTYPUPOBaHUH 3a]1a4 Ha OCHOBE
NOoJy4eHHOH nHGOopMaIu

YK-2. CriocobeH onpeiensTh YK-2.1. 3HaeT JeCTBYIONINE PAaBOBbIE HOPMEI,
KPYT 337249 B paMKax PETYIHPYIONIUE IEATEIILHOCTD B
MOCTaBIICHHOH LIEJIN U1 00J1acTH penIieHus 3a/1a4, OCHOBHBIC
BBIOUpATH METO/IbI ¥ TIOAXOBI K OTIPEIEIICHUIO
ONTUMAJTBHBIE CIIOCOOBI Kpyra 3agad
WX pEIIeHUs], HCXOJIS U3 YK-2.2. YMeeT onpenensaTs Kpyr 3a/1a4 B paMKax
JIEUCTBYIOIIUX MIOCTABJICHHOH 11€JTH, BEIOUPATh
MIPAaBOBEIX HOPM, ONITUMAJIbHBIE CIIOCOOBI pelieHHs 3a1a4,
UMEIOIINXCS PECYpCOB U YYUTHIBast UMEIOITUECS PECYPCHI H
OTpaHUYECHUI OIPaHUYCHUSA

YK-2.3. NwmeeT npakTU4ecKuii OmbIT
MIPUMEHEHUS 3HAHUH O TIPaBOBBIX
HOpMax M pecypcax B peallbHbIX
CUTYyalUsX, pa3pabOTKU U peaan3anun
pEllIeHU B COOTBETCTBUH C
YCTaHOBJICHHBIMH OTPaHUUYCHUSIMHU
OIIK-1. Crioco0€eH HaxOdUTh, OIIK-1.1. 3HAaeT OCHOBHBIE METOIBI U MMOAXOIBI K
bopMynupoBaTh U PEIICHHIO 3aj1a4 TIPUKJIATHON U
peliaTh aKTyaabHbIE U KOMITLIOTEPHON MaTeMaTHKH, BKIIFOYas
3HAYUMBIE TIPOOTIEMBI AITOPUTMBI, MATEMATHIECKOE
MPUKJIAHON U MOJICIIUPOBAHUE U TEOPHIO
KOMITBIOTEPHON ONITUMH3AIINH, & TAKIKE COBPEMECHHBIC
MaTeMaTHKH WHCTPYMEHTHI H TEXHOJIOTHH,
HCTOJIb3YEMBIE B 3TOH 00J1aCTH
OIIK-1.2. YMeeT aHanu3upoBaTh U
(hopMyITMpOBaTH MATEMATHUECKUC
3aJa4u, IPUMEHITH COOTBETCTBYIOIIUE
METO/IbI ¥ AIITOPUTMBI JIJISl KX PEIIeHHUS,
a TaKKe MHTEPIPETUPOBATH U
MIPEJICTABIISITh PE3YAbTATHI B IOHITHOHN H
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JIOCTYITHOM popme

OIIK-1.3. Hmeer npakTHUECKUI OMBIT paOOTHI HAJ
MPOEKTaMHU MU UCCIICAOBAHUSMH B
00J1aCTH PHUKITATHON M KOMITBIOTEPHOM
MaTEeMaTHKH, BKJIIOYasl y9acTHe B
KOHKYPCax, OMMITNAIaX WIIN HayYHBIX
My OMKAIMsIX, TJe ObUTH pEeIIeHbl
aKTyaJIbHBIC M 3HAYMMBIC 3aJa9H
[K-1. CriocobeH onpeaensTh IK-1.1. 3HaeT OCHOBHBIE TEOPETUUECKUE
obmmue GpopMsl U KOHIICTIIIUH ¥ IPUHLUIIBI, OTHOCSIIINECS
3aKOHOMEPHOCTH K 00J7aCTH MAIlIMHHOTO 00y4YeHus, a
00JIaCT! MAIIMHHOTO TaKOKe KIFOUEBBIE 3aKOHOMEPHOCTHU U
o0yueHus MOJIEJIN, KOTOPBIE MOMOTAIOT B aHAJIM3e
Y MHTEPIIPETaluH JaHHBIX
[K-1.2. YMeeT MpoBOAUTh CUCTEMATHIECKIIA
aHanmn3 00JacTu pa3pabOTKH, BBISBIAT
1 (hopMyIUpPOBaATH 00IIHE
3aKOHOMEPHOCTH M TCHACHIINH, a TAKKe
MPUMEHSTH METO/IbI HCCIICIOBAHHUS JUIS
NOJTY4eHUs HOBBIX 3HAHUK M MOHUMAaHUS
IK-1.3. Hmeer npakTHUECKUI OMBIT padOTHI B
o0JacTu MalIMHHOTO OOYYEHUS,
BKJIIOYasl y4acTHE B HAYYHBIX MPOEKTAX,
MCCIIEIOBAHUSX WM MPAKTUIECKUX
3aaHUsIX, TJe ObUTH BBISBICHBI U
orucaHbl o01re Gopmel 1
3aKOHOMEPHOCTH
[K-2. CriocobeH pemaTh IK-2.1. 3HaeT OCHOBBI HH()OPMAIIMOHHON U
TUTIOBBIE 33/1a91 oubrorpaduyeckoil KyIbTypsl, a
npodecCHOHANTEHON TaKXe MPUHIMITEI HTHPOPMAIIMOHHOH
JIeSITEIbHOCTH B 0€30MacHOCTH W IPUMEHEHHUSI
obnactu pa3paboTKH, nH()OPMaMOHHO-KOMMYHHKAIIMOHHBIX
oIupasich Ha TEXHOJIOTHH B TPO(ECCHOHAITBLHOM
UHQOPMAITMOHHYIO 1 JeSITENIbHOCTH
oubnuorpaduveckyro IK-2.2. Ymeer 3¢ hekTHBHO UCTIONB30BATH
KyJbTYpPY, UCTIONIB3YS nH(pOPMaMOHHO-KOMMYHHKAIIHOHHEIE
UHQOPMaIIOHHO- TEXHOJIOTHH JIJISl PEILICHHs] CTaHIapPTHBIX
KOMMYHHKAIIHOHHBIE 3aja4 podeccHoHaIbHON
TEXHOJIOTUH U JeATeNIbHOCTH, YUNThIBas TpeOOBaHUS
YYUTHIBast OCHOBHBIE nHpOpPMaLMOHHON 0€30MacHOCTH
TpeOoBaHUs IK-2.3. Nwmeet ombIT paboThI €
UH()OPMALMOHHOM nH()OPMAMOHHBIMU pecypcaMy U
0e3onmacHOCTH TEXHOJIOTHSIMU B 00J1acTH pa3paboTKH,

BKJTIOYAs COOTIOCHIE HOPM
nHGOPMALMOHHON 0€30MacHOCTH
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3. Temaruueckuii njiax

Nen/ TpynoeMKocTh, akageMH4YecKHe Yachl
I HaumeHoBanue Ounas ghopma TKY
pa3aena THCOUIIITHHBI KonraxkTHas (Tekymui
(Monyas) pabdoTa CamocrosiTesb KOHTPOJIb
Jlekuun | Cemunap Kourposs Hasi paboTa ycmeBaeMocTu)
bl
1 OCHOBBI OHJTAMH-00YICHIS 2 4 10 Jlomarraee 3amanue
ITonroroBka k
CEMHUHAPY
2 Teopust PAC-00yuenus 4 8 12 JlomanHee 3agaHue
3 PamemaxepoBckas 4 8 12 Jlomarraee 3amanme
CJIIO)KHOCTh KonTponbshas
pabora
4 Map>kiHaJIbHBIE METOTBI 4 8 2 12 Jomaninee 3aganue
Kontponbphas
pabota
5 Sapa u RKHS 4 8 12 Jlomaninee 3aganue
IloaroroBka x
CEMHUHApY
6 byctunr 4 8 12 [ToaroroBka k
CeMHHapy
7 Hetipocetnn m NTK 4 8 12 Jomaninee 3aganue
KonTponphas
pabota
8 CoBpeMeHHBIE aCTIeKThI 4 8 12 Jomarninee 3aganue
KontponbsHas
paboTa
3auem ¢ oueHKoil 4
Hmozo: 30 60 6 94
Obvem oucyunaunovt (mooyns) (6 190
ax. 4.)
Oobvem Oucyunaunvt (Mooynsn) (8 5

3au. eo.)
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4. CopepxaHue TMCUUILTHHBI (MOTYJIs)

HaumenoBanue pasgesia
AUCHUILIMHBI (MOYJIs1)

Conep:xanue TUCHUIUTHHBI (MOYJIs1) IO TeMaM

OCHOBBI OHJTAWH-00yYEeHHS

— Mogens mistake-bound. Anropurmer Halving n Weighted
Majority.

— JlokazarenbcTBO Tpanul ommoOokK. [IpakTuka: peanuzanus Ha
Python.

— OkcneptHble coBeTh (Expert Advice). Anroputm Hedge.

— Pemenue 3ama4 nporHo3upoBaHUs C SKCIEPTAMHU.

— IlepuenTpoH U €ro CXOAUMOCTb.

— Snepnsiit neprientpos (Kernel Trick). ITpumepsr B Scikit-learn.

Teopust PAC-00yuenus

— Peanmsyemas u Hepeanuzyemast MOACIIH.

— VC-pa3MepHOCTD: onpeesieHre U IpUMephl (HHTEPBAbI,
MIPSIMOYTOITEHUKH ).

— @OynpamenTanbHas Teopema PAC-o0yueHus.

— O1eHKa T0CTaTOYHOTO pa3Mepa BHIOOPKH.

— PaBHOMepHBIe HepaBeHcTBa (I MBerK0-KanTemmm).

— IIpakTtuka: oueHka VC-pa3MepHOCTH IJIs1 TUHEUHBIX
KJ1accu(hUKaTOPOB.

PangemaxepoBckasi CII0)KHOCTh

— Onpenenenue u cBoiicTBa. CuMMeTpHU3aIusl.

— CBs13b ¢ 0000mIaromniel cnocoOHOCTEIO.

— HepaBeHCTBO OrpaHHUYEHHBIX Pa3HOCTEH.

— IlpumeneHue k HeHpoceTsM (OLIEHKA CI0KHOCTH).

— TexHuky cxaTus TaHHBIX.

— [IpuMepbl: alroOpUTMbI CKATHUS JIJ1s1 TUHEHHBIX MOJICIICH.

MapskuHaJIbHbIE METOIBI

— Teopus mapxu s SVM.
— I'panuiibl 06001meHus yepes Mapxy. [Ipaktuka: cpaBaeHre SVM
1 JIOTUCTUYECKOH PerpeccHu.

SAnpa u RKHS

— Teopema npencrapieHus. SaepHbIN TPIOK.
— Ionynspusle sapa (RBF, nonnnomuansHoe).

Byctunr

— AdaBo0ost: anropuT™ U rpaHHUIlbl OIIHOOK.
— [IpakTyka: peanu3anusi OyCTHHra Ha JIEPEBbSX.

Heiipocetu u NTK

— Hesbimyxiiocts 1 lazy-pexum.
— S nepnas Teopus mis Herpocerert (NTK).

CoBpeMeHHBIE aCTIEKTHI

— Teopus mapxu s SVM.
— I'pannust 0000menus yepe3 Mapxy. Ilpaktuka: cpaBuenne SVM
U JIOTUCTUYECKOH PEerpeccHu.

15

3aKkIroueHne U IIOATOTOBKA K
HUTOTOBOM aTTECTALUU

— Dropout u peryssipuszanusi.
— CTaOuIBHOCTh I'PaIMEHTHOTO CITYCKa.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnognasa numepamypa:

1. Ocokun, A. H. Teopus undopmanuu : yuyebnuk s By3oB / A. H. Ocokun, A. H.
ManpsuykoB. — Mocksa : U3narensctBo FOpaiit, 2025. — 208 c. — (Briciiee oOpazoBanue). —
ISBN 978-5-534-16333-9. — Tekcrt : anektponHsblii // Obpa3oBatenbHas 1iardgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/561389.

2. Dnarckas, H. FO. MaremaTnueckasi CTAaTUCTHKA U CITyYaifHbIE TPOLECCH | YISOHUK ISt
By30B / H. FO. DHarckas. — Mocksa : M3garensctBo IOpaiit, 2025. — 191 c¢. — (Bricuiee
obpazoBanue). — ISBN 978-5-9916-9808-5. — Texkct : amexktpoHHbIN // OOpa3zoBareibHAs
wiatgopma Opaiir [caiit]. — URL: https://urait.ru/bcode/561150.

3. Kpemep, H. I1I. MaremaTuueckas CTaTUCTHKA : y4eOHHK U MpakTUKyM 171 By3oB / H. 111.
Kpemep. — 5-e m3n. — Mocksa : UsparenscrBo IOpaiit, 2025. — 259 c. — (Bricuee
oOpazoBanue). — ISBN 978-5-534-01654-3. — Tekcr : anektponnsiii / OOpa3oBarenbHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/561039.

4. Tepcenos, A. C. Jlekiuu 1o npukiagHoMy GyHKIIMOHATFHOMY aHAIU3Y : YYCOHHK JIJIst
By30B / A. C. TepcenoB. — Mocksa : HznatensctBo HOpaiit, 2025. — 83 c. — (Bricuiee
obpazoBanmue). — ISBN 978-5-534-18812-7. — Texkct : anmekTpoHHBIN // OOpa3zoBareibHAs
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/568927.

5. [lanTeneeB, A. B. Uucnennoie meronabl. [Ipaktukym : yueGHoe mocobme / A. B.
[TanTtenees, . A. KynpsBueBa. — MockBa : UH®PA-M, 2023. — 512 c. — (Bricuiee
oOpazoBanmue). - ISBN 978-5-16-018445-6. - Tekcr : onektpoHHbsii. - URL:
https://znanium.com/catalog/product/2002583.

Jononnumenvnas numepamypa:

1. I'paxem P., Kuyr /1., [Taramuuk O. KonkperHnas marematuka. MaremMaTnyeckue OCHOBBI
uHpopmatuku. — M. : Bunbsmc, 2009. — 784 c.

2. Jloktuonos, 1. K. Uucnennsie metos! : yaeoHuk / U. K. Jloktnonos, JI. I1. MupoHeHko,
B. B. Typymnanos ; mox o011 pea. kKaH. TexH. Hayk, mpod. B. B. Typynanosa. - Mocksa ; Bonorna
: Undpa-Umxenepust, 2022. - 380 c. - ISBN 978-5-9729-0786-1. - TekcT : anexTponHbIii. - URL:
https://znanium.com/catalog/product/1902598.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

YHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUIaM M HOPMaM M 0OeCTIeYrBaroIleli MpOBEACHNE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXJIHWCUUIUIMHAPHOW MOATOTOBKM, NPAKTHUYECKOH M HAy4YHO-
UCCIIEIOBATEIbCKON PabOT 00yJaromuxcs, MPeayCMOTPEHHBIX YU€OHBIM IIIIaHOM.

[ToMerieHus1, KOTOpPBIE PEACTABIISAIOT COO0H yueOHbIE ayAUTOPUU AJIsl IPOBEIECHUS 3aHATHH
JEKLUMOHHOTO THMA, 3aHATHUM CEMHHApCKOro (MPaKkTUYECKOro) THUMA, TPYNIOBBIX U
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WHAUBUAYAIbHBIX KOHCYJIbTALMHA, TEKYIIIETO KOHTPOJISI U MMPOMEKYTOYHON aTTECTalllH, a TaKkKe
MOMEIIEHUS JUISI CAMOCTOSITEIILHOW pa0OThl M IOMEIICHUS JJII XPAHCHUS B TPOPUITAKTHIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIIMATU3UPOBAHHON
MeOEIbI0 U TEXHUYECKHUMH CPEJCTBAMHU OOYUYCHUS, CIYXKAIIUMHU JJIsl MPEACTAaBICHUS YIeOHOM
nHpopMaIuy OOJIBIION ayAUTOPHH.

W3ydeHne qUCIHUIUTMHBI (MOTyJIsl) 0OECTICUNBACTCS B YUCOHBIX ayAUTOPHIX, OCHAIICHHBIX

— CTOJIAaMH U CTYJIbSIMU;

— KOMITbIOTEPHOU TEXHUKOM;

— MEXaHWYECKUMH KaJIbKYJISTOpaMHu;

— CIEUHaTU3UPOBAHHBIM 000PYIOBaHUEM, BKIIIOUAsl JEMOHCTPALlMOHHOE 000pYyI0BAaHUE.

[TomemeHust U1k CAMOCTOATEIBHOM paOOTHI 00yUYAIONINXCSI, B TOM YHCIIE TPUCTIOCOOTICHHBIE
JUISL MCTIOJIb30BaHMs MHBAJIUIAMH M JIMIAMU C OTPAaHMYEHHBIMU BO3MOXHOCTSMH 3J0POBBS,
OCHAILEHbl KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
oOecriedyeHHEeM  JIOCTyla B  JJIEKTPOHHYIO  HMH(OPMAalMOHHO-00pa30BaTEIbHYI0  CpEeay
YHuBepcurera.

OOyyarommMcst TPeNOCTaBIAETCS MAOCTYN (B TOM 4YHCIE YIAlICHHBIN) K pecypcam
WH(OPMAIMOHHO-TEIICKOMMYHHKAITMOHHON ceTn «HTEepHET», MIEKTPOHHBIM pecypcaMm (B TOM
YHclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHANBHBIM 0Oa3am
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaunmMeHoBaHue nmoprasa Ccblika
(u3naHus, Kypca, 10KyMEHTA)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OonbIHOTEKA
2. Basa gausbsix mus | T-cnienuanucTos https://habr.com
3. Basza gauaeix ScienceDirect https://www.sciencedirect.com
4. | OdunmanbHbIi caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BEICIIIEro oopazoBanus Poccutickoit deneparuu

5. | ®enepanbubiii mopran «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. | Mudopmanmonnas cucrema "Exannoe okHo noctymna | http://window.edu.ru/
K 00pa3oBarenbHBIM pecypcam”

7. | Enunas xomnexiums nudpoBsix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr WH(OPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHHUH
00pa3zoBaTeNbHOTO MpoIiecca Mo AUCIUIUIMHE (MOIYJIE), B TOM YHCIIE KOMIUIEKT JTUIIEH3HOHHOTO
IpPOrpaMMHOTO  OOeclieueHus, COBPEMEHHble mpodeccHoHanbHbie 0a3bl  JaHHBIX U
MH(OpPMaILMOHHbBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTBO JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanMoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapyGexsoe | muuensnonHoe
BpaysepsI:
Sunekc.Bpaysep OTEUECTBEHHOE | CBOOOJIHO pacpoCTpaHsiIeMOe
Google Chrome 3apyOexHoe CBOOOHO pacIpoCTpaHsieMOe
OducHble NPUITOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0exKHOe JIMIEH3HOHHOE
TeXstudio 3apyOexKHOE CBOOOHO pacIpOCTpaHsIeMOe
Adobe Acrobat Reader 3apyOexkHOE CBOOOHO pacIpOCTpaHsIeMOe
IporpamMmHoOe o0ecnieyenne JUIs IVIAHUPOBAHHUS U YY€TA BPEMEHM:
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Toggle app | 3apyOexkHOE | CBOOOHO pacIpoCTpaHsIeMOe
CucreMbl ynpapJjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGesxHoe | nuuensmonHoe

Cucrtembl ynpapjeHHusi 0a3aMH JaHHBIX:

Microsoft Imagine (SQL Server) | 3apy6erxHoe | muueHsnoHHOE

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapyGesxHoe | nuuensmonHoe
CnpaBoYHO-IIPABOBbIE CHCTEMbI:

KoncynpranTllnroc: cipaBoyHO-TIpaBOBast OTCUECTBEHHOE | JIMIICH3UOHHOE

cucTeMa

Cpe/cTBa AHTHBMPYCHO# 3aIUTHI:

Kaspersky Endpoint Security mst 6usaeca OTE€YECTBEHHOE | JIUIIEH3NOHHOE

Cranpaptaeiii Russian Edition

Cpensl pa3padoTKm:

Visual Studio Code 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Bash (Unix shell) 3apy0eKHOE CBOOOIHO PACIIPOCTPAHIEMOE
Anaconda 3apyOeKHOE CBOOOJTHO pacIpoCTpaHsIeMOoe
Robotic Operating System 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOeIKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
ITakeThbl NPOrpaMMHBIX CPEACTB U OUOJIHOTEK:

AutoPsy 3apyOexKHOE CBOOOIHO PaCIpPOCTPaHsIEMOe
Interactive Disassembler (IDA) 3apy0exHoe cBOOOJTHO PACIPOCTPAHIEMOE
Cucrtembl ynpapjieHusi 0ndanorpaguyeckoii HHGpopManueii:

Zotero | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CepBHuCHI U CJIYKObI:

Bind 3apyOexKHOE CBOOOIHO PaCIPOCTPaHAEMOE
Docker 3apyOexKHOE CBOOOIHO PaCIPOCTPaHIEMOE

7. MeTtoanyeckue v OlleHOYHbIE MATEPHAJIBI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS M0 OCBOEHUIO TUCHHIIMHBI (MOYJIs1)

B mnpouecce uzyueHust aucuuiuivHel (Momynsa) «CraTucTudeckas Teopus OOy4deHHs» B
paMKax TEKyIIEero KOHTPOJI YCIEBA€MOCTH HCIOJIb3YIOTCS TaKUe BUABI y4eOHOU paboThl, Kak
JeKIHsI, CEMUHAphl, KOHTPOJbHbIE PAa0OTHl M JOMAIIHUE 33JaHHUs, a TaKKe Pa3InYHbIC BHJIbI
CaMOCTOSITENIbHOM padOThl 00yYaroIIMXCs IO 3aJaHUI0 IpEernojaBaTelis, HalpaBICHHbIE Ha

pa3BUTHC HaBBIKOB HpO(I)eCCHOHaHBHOfI JICKCHUKHU, 3aKpCIUICHUC MMPAKTHYICCKUX
HpO(beCCI/IOHaJ'H)HBIX KOMHGTGHHI/IfI, MOOIIPCHNUE HHUITUATUB.
ﬂeKL!M}Z - CUCTEMATUYCCKOC, OCICa0BATCIIbHOC, MOHOJIOTHYCCKOC H3JI0KCHUC

npernojiaBaTeneM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOIO XapaKTepa.

B mpouecce nmeknui peKOMEHIYeTCs BECTU KOHCIEKT JIEKIMH: KPaTKO U CXEMAaTHUYHO
¢bukcupoBaTh OCHOBHBIE WJIEW, BBIBOJBI M OOOOIIEHMS JIEKIMH; BBIIEISITh BaXKHbIE MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0IMMO OTMETUTH BONPOCHI MM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYJHEHHUs, U MONBITATHCS HAUTU OTBETHI B PEKOMEHJIOBAaHHOW nuTeparype. Eciu
pa3o0paThCsi B MaTepuane He YAaercs, clieAyeT cOpMYIMpPOBaTh BONPOC M 3a7aThb €ro
IpenoaaBaTesio Ha KOHCYJIbTAlUK WM BO BPEMsI CEMUHAPCKOTO (ITPAKTUYECKOI0) 3aHATHSI.

Cemunap — 310 Gopma yueOHOI esATeTbHOCTH, IPOBOUMAs B Y4eOHOM 3aBEJCHHUH IO
PYKOBOACTBOM IIp€noJaBatciid, rA€ CTYACHTbBI AKTUBHO Y4YaCTBYIOT B O6CY)KI[6HI/ISIX,
NPaKTUYECKHX 3a/IaHUSAX U IPYTUX (popMax B3aMMOJCHCTBHSL.

Jns ycnenmHon moAroToBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMHTBLCA C TEMOU
3aHATHUA WU OCHOBHBIMHU MaATCpUAIaMU, I-ITO6I:.I HUMCTb BO3MOXHOCTL AKTUBHO Y4YdaCTBOBAThL B
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ob6cyxaeHuu. Takke MOJIe3HO MOATOTOBUTH BOIPOCHI M UIEH MJIsi OOCYKICHHSI, YTO TTIOMOXKET
Iy0Ke MOHATh MaTepual U IPOJEMOHCTPUPOBATH 3AMHTEPECOBAHHOCTD.

Ayoumopnas paboma — akTUBHasl paboTa CTYAEHTAa Ha CEMUHApe, €ro OTBETHI Ha BOIIPOCHI
IPEenoIaBaTeNs U y4acTHEe B IUCKYCCHU.

Jlns ycrienHoro y4acTusi B CEMHHApE CTyJCHTaM PEKOMEHIYeTCs 3apaHee 03HAKOMHTHCS C
TEMON OOCYXXAEHHUS, IPOYUTATh HEOOXOJMMBIE MaTe€pHUalbl U MOATOTOBUTH BOMPOCHL. BaxkHO
aKTHBHO CIIYIIaTh M BOBJIEKATHCS B IUCKYCCHIO, BHICKA3bIBas CBOM MHEHHS M apTyMEHTUPYS HX.
[Ipu oTBeTax Ha BOIPOCHl MPEMOJIABATENS CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
OIUpAsiCh HAa U3y4YEHHBIN MaTepHrai. Takke MoJIe3HO MOICPKUBATH TUATIOT C OJTHOKYPCHUKAMH,
4T00BI 000TaTUTH 00CYXKAECHUE U PACIIUPUTH CBOHM 3HAHUSI.

Homawnee 3a0anue — HaOOp 3a7a4 MO TeMaM HEJIEIH.

[Ipu pabore Ham AOMAlTHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTBCS C
TpeOOBaHUSIMU U CPOKaMU BBIMOJIHEHHs. PekoMeHyeTcss pa3douBaTh 3aaHUs Ha STarbl, YTOObI
n30exaTh TEeperpy3kd W JIydille YCBOUTH Marepuai. Vcmonab30BaTh pas3iuyHble UCTOYHUKU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCypChl, AJi 0oJee rTyOOKOro MOHUMAaHUS TEMBI.

Konmponvhas paboma — nmicbMeHHas paboTa ¢ HaOOpPOM 3a1a4, KOTOPBIE HY>KHO PEIIHTH 32
OTPaHUYEHHOE BpEMS.

Llenp KOHTPOIBHOM PabOTHI - MOTYYUTH CICIHUAIBHBIC 3HAHUS IO OJHOW HJIM HECKOJIBKUM
TeMaM JUCUHUIUIMHBI (MOAYJIS) U MTPOJEMOHCTPUPOBATH HABBIKH UX MPAKTUYECKOTO MPUMEHEHHUS.

Camocmosmenvruas paboma — padoTa CTYJEHTOB, HAIpaBJE€HHAs Ha YINIyOJEHHOE
W3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YUYECOHON AUCIMILTUHBI (MOTYIs).

B miporiecce caMocTosITENbHOM paboOThI CTYIEHTHI B3aUMOJIEHCTBYIOT C PEKOMEHJOBAaHHBIMHU
MaTepuaiaMy Mpu MUHUMAIILHOM yYacTHH MpenoiaBaTes. 3aauu CTyJeHTa BKIIOYa0T padoTy
C KOHCIIEKTaMu JIKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHAJIOB TIAHOB
U TE3UCOB OTBETOB, U3YyUEHHUE JOMOIHUTEIBHBIX TEM, BHIMIOJHEHHE YUeOHO-HUCCIIEeI0BATENbCKUX
3aJJaHUuI U IPYTOE.

Cucrema oneHUBaHHA Pe3yJIbTATOB 00y4YeHHS MO JUCHHUILIHHE (MOAYJIIO)

Kpurtepuu nosiydyeHusi ypoBHSl ¥ OLlEHUBAHUA C(POPMHPOBAHHOCTH KOMIETEHIHI MO
AucHuIuInHe (MoayJie) «CTaTHCTHYeCKasi TeOPUsi 00yYeHHs»

OueHuBaHue ypoBHS Y4€OHBIX JOCTH)KEHUH, OOy4arolmMXcs MO JUCIUIUIMHE (MOIYIIO),
OCYILIECTBIISICTCS B BUJIE TEKYILET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTalUH.

IIpome:xxyTouHasi arrecTaumsi 1O JUCIUIUIMHE (MOIYJIIO) OCYIIECTBISIETCS B (opme
3auema ¢ OWeHKOU, TIPU HTOM TPOBOJHUTCSA OIIEHKA KOMIETEHIUH, C(HOPMHUPOBAHHBIX IO
JVICTIATUTHHE.

Jlnst olleHWBaHMS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEKYTOYHON AaTTecTaluu
UCTIONB3YETCS JIecATUOAIIbHAS IIIKalla OLIEHWBAHHUSA, KOTOpask COOTHOCUTCS C TPaJAULIMOHHOU
nATHOATUTPHON MITKAJION CIIETYIOIIMM 00pa3oM:

JecarubannbHas IlaTtudamnbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Ouenka 3a 3a4eT
OLlCHKA OLICHKA 00y4eHUs MO TMCHUTUINHE (MOIYJII0)
10 OTanaHO 3auTeHo CTyneHT TOJHOCTHIO BIAJCET 3HAHUSIMH,
9 OTIMYHO 3auTeHo W3J0KEHHBIMH B paboueil mporpamme, H
8 OTIMIEO - ry0OKo  ocMblcisieT  aucuuiuiuHy. OH
CaMOCTOSTEIBHO u JIOTHYECKU
MOCJIEA0BATENBHO OTBEYAET Ha BCE BOMPOCHI,
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yueHusl 1O JUCHUILIUHE (MOYJII0)

aKIEHTUPYs BHUMaHWe Ha  HauOolee
Ba)KHOM. Vmeer aHAJIM3UPOBATH,
CpaBHHBATH, KJ1acCU(pUIUPOBaAThH, 000011aTh,
KOHKPETHU3HUPOBATh W CHCTEMATH3HPOBAThH
W3yUYCHHBIH MaTepuall, BBIICISSI KITIOYCBEIC
MOMEHTBI W YCTAHABIWBAas MPUYNHHO-
CIIeJICTBEHHBIE CBs3H. YeTko (opmynupyer
OTBETEI, YBEPEHHO HHTEPIPETUPYET
pe3yIbTaThI aHAJIN30B u JIPYTHX
HCCIICIOBAHNIN, a TaKXKe PEIIacT CIOKHBIC
3agaud. CTyIEHT XOpOIIO 3HAKOM C
METOJAMH HCCIIEIOBAHUS, HEOOXOIMMBIMU
JUTS TIPAKTHYECKOU JEATEIBHOCTH, ¥ yMEET
CBSI3BIBATH TEOPETUIECKUE ACIIEKTEI
TUCIUTUTAHBL  (MOIyJIsl) C TPaKTHYECKUMHU
3a/1a4aMH.

Xopomo

3auTeHo

Xopomo

3auTeHo

Crynent oOnajgaeT 3HAHUSIMUA IIpeaMeTa
MOYTH B TIOJHOM o0beMe pabodeid
mporpaMmbl 1 CaMOCTOATCIIBHO, JIOTUYCCKU
MOCJIEeJOBAaTeIFHO U BCECTOPOHHE OTBEYAET
Ha BCE BONPOCHI, aKIECHTHPYSI BHUMaHHUE Ha
HaunOoJee 3HaUMMBIX MOMeHTax. OH ymeeT
aHAJIHM3HUPOBATH, CpaBHHMBATB,
KJIACCU(HUIIMPOBATD, 00001IaTh,
KOHKPETU3UPOBaTh M CHUCTEMaTH3UPOBATh
U3y4YEeHHBIH  Marepuaji, BBLACIAS  €ro
KIIFOUEBbIC ACIICKThI u yCTaHaBJIMBast
NPUYUHHO-CIIEICTBEHHbIE CBSI3M.
®dopmynupyeT CBOM OTBETHI, YBEPEHHO
HHTEPIIPETUPYET PE3YIbTAaThl AHAIU30B U
JOPYTHX HCCIEIOBaHUI, a TaKkkKe pelaer
CJIOKHBIE CUTYallnoOHHBIC 3aaaun. CTymeHT
XOpOIIO 3HAKOM c METoJlaMU
UCCIICZIOBaHUS,  HEOOXOOMMBIMH  JUIS
HpaKTH‘IeCKOﬁ ACATCIIBHOCTH, W YMECT
CBSI3BIBATH  TEOPETUUECKHE ACIICKTHI
nmpeamMeTa C MPaKTUHICCKUMU 3aJiadyaMu.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

Crynent obOmamaer 0a30BBIMU 3HAHUSIMH
0 TUCIUILTHHE (MOJYJIIO), HO HCIIBITHIBACT
TPYJHOCTH TIPU CAMOCTOSITEIHLHBIX OTBETaX
1 UCIIOJIb3yeT HeTOUHbIe (hOpMyIMpOBKH. B
X0JI¢ OTBETOB OH JIOIyCKAeT OIIHOKH,
Kacarorquecst cyTH BompocoB. CTyaeHT
CIOCOOCH peliaTh TOJNBKO CaMbIe MPOCTHIC
3aJa4d W BIIAJCET JIHUIIb MHHUMAIbHBIM
Ha0OPOM METO0B UCCIICAOBAHUS.

He cnan

He 3auteno

CrygeHT He OBIafen o00sS3aTeIbHBIM
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Hecarubannpuas) I[IarudannbHas O0uiast xapakTepuCTHKA pe3yabTaTa

OneHka 3a 3a4yert

OLICHKA OLICHKA 0o0y4eHUs IO TMCHUTUINHE (MOIYJIIO0)
2 He cnan He 3aureno MUHUMYMOM 3HaHUI O TpeaMeTy U He
1 He cnoan He 3aureno MOJKCT OTBCTHTH Ha BOIIPOCHI, HAXE CCIH

nmpernogaBaTciib  3a4acT JOIMOJIHHUTCIILHBIC

HaBOJISIIINE BOTIPOCHI.

Jucnumnnuna (Moayib) «CTtaTucTUdecKas Teopus OOyYeHUS» OLEHUBACTCS CIIEAYIOIIUM

o0pazoM:
AKTHBHOCTH Bec |KoauuyectBo Onucanne

Homamnue 3aganus | 20% 13 Habop 3amau o Temam Hegenu

KonrtponbHbie 30% 2 [MuceMenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPbIE HYKHO

paboTHI PELINTH 32 OrPAHUYCHHOE BPEMS

AynuropHas padora | 15% 1 OTBETHI Ha BOMIPOCHI, CIICOK KOTOPBIX N3BECTEH CTYACHTY
3apaHee

3auer ¢ oleHKOn 35% 1 [Mucermennas pabota ¢ HabOpoM 3aad, KOTOPbIE HYKHO
PELIUTh 3a OTPaHUYEHHOE BPEMSI, BOZMOXKEH
JOMNOJHUTCIIbHBIN YCTHBIN 3K3aMCH

@opmyJia pacyéra MTOrOBOW OlEHKH MO aucHMILUIMHEe (Moayte) «CraTucTuyeckas
Teopusi odyuenus». «0,2x cpennee 3a nomamiHue 3aaanus + 0,3x cpenHee 3a KOHTPOJBHBIC
paboter + 0,15 x3a aynuropHyto padory + 0,35 X3a4eT ¢ OneHKOW».

Texkyumii KOHTPOJIb yceBAeMOCTH 00y4AKOLIUXCH M0 AUCHUIINHE (MO/yJIe)

IIpumepHBIe BONPOCHI /IS CECMHHAPOB

OcHOBBI OHJIAITH-00yYEeHUS

1.

2.

~ow

o

o N

10.
11.
12.
13.

14.

Yro Takoe Mmojmenp mistake-bound B oHnaiiH-oOyueHMM W Kak OHA OTJIMYAETCS OT
TPAAUITMOHHBIX MojieTiel 00ydeHus?

Onumure anroput™m Halving um o0bscHUTE, Kak OH paboTaer B 3ajgaye OMHApHOU
KJIaCCU(UKAIUU.

Kak anroputm Weighted Majority ucrnonb3yeT Beca S3KCIEpTOB JJIsl IPUHATHUS PELICHUNA?
JlokaxxuTe BEpXHIOIO T'paHUIly Ha 4MciIo omuOok ans ainroputMa Halving B xynamem
ciyuae.

Kaxk noxaspiBaercs rpanuiia ommook st anroputma Weighted Majority?

Yro Takoe skcreptHble coBeThl (Expert Advice) U Kak OHU MOJEIUPYIOTCS B OHJIANH-
00y4yeHuun?

Onwumute anroput™ Hedge u ero napameTpsl, BIUSIONNE HA TIPOU3BOJUTEIBHOCTD.

Kak anroputm Hedge agantupyercs kK H3MEHSIOIIMMCS BECaM SKCIIEPTOB?

Yro Takoe 3aqaya MPOTHOZUPOBAHUS C HKCIEPTAMU M KaK OHA PEIIaeTcs C MOMOIIbIO
OHJIAMH-AJITOPUTMOB?

OOBscCHUTE CXOOMMOCTh MEPLENTpPOHAa B OHJAMH-OOYYEeHHMM M  YCIOBHS  €ro
rapaHTHPOBAHHOW PabOTHI.

Kak pabGotaeT saaepHblii HEpUENTPOH U B YEM CYTh SAEPHOTO TPIOKa?

[IpuBenuTe mpuMep peanusaluu nepuentpona Ha Python ¢ ucnonbs3oBanuem Scikit-learn.
Kak siiepHbIif TprOK NpUMEHsieTcs Ul HEJTMHEHHBIX KIacCU(UKATOPOB B OHJIANH-
00y4yeHun?

CpaBnaute npousBoauTenbHOCTh anroputMoB Halving, Weighted Majority u Hedge na
CHUHTETUYECKUX JaHHBIX.

DNEeKTPOHHBIA JOKYMEHT



15.

Kakue npaktudeckne orpaHUueHHs CyIECTBYIOT IIPU PEaTU3alui OHIAHH-aJITOPUTMOB B
peaIbHBIX TPUIIOKEHUSAX?

Teopus PAC-00yuyeHus

1.

Hown

13.
14.

15.

Uro Takoe peanm3yemas mojeib B Teopun PAC-o0ydeHUs M Kak OHA OTJIMYACTCS OT
Hepeaanu3yemMon?

Omnpenenure VC-pa3MepHOCTb U IPUBEAUTE PUMEPHI IJIs1 HHTEPBAJIOB HA MPSMO.

Kak Berunciinte VC-pa3MepHOCTb 17151 IPSIMOYTOJIBHUKOB B IBYMEPHOM IIPOCTPAHCTBE?
Chopmynupyiite ¢Qynnamenranpayto Tteopemy PAC-o0yduenuss u oObacHUTE &
KOMITOHEHTHI.

Kak oueHuTh A0CTAaTOYHBIA pa3Mep BBIOOPKM JUIsl JAOCTHXKEHHS 3alaHHOM TOYHOCTH B
PAC-o6yuenun?

Yrto Takoe paBHOMEPHBIE HEPABEHCTBA M KAaK OHM CBS3aHbl C TeopeMou [JIMBEHKO-
Kanrennu?

[TpuBeauTe MpUMeEp HepeaTn3yeMoil MO/IEH U OOBSICHUTE, TOYEMY OHA TaKOBa.

Kak VC-pa3mepHOCTb BIUSET Ha CI0KHOCTh THIIOTE3HOTO Kiacca?

Jokaxwure, uro VC-pa3MepHOCTh I TUHEHHBIX KilaccupukaropoB B R*d paBra d+1.

. Uto Takoe e-HeTouHas runore3a B koHTekcte PAC-00yuenus?
. Kax npumennts Teopemy PAC mis onenkn o6o0maromieit cnocoOHocTu anropurma?
.Onuummre  mpouecc  BbluuciieHus:  VC-pasMepHOCTH  UId  HOJIMHOMHAJIbHBIX

KJIacCU(UKATOPOB.

B yem paznuna mexay PAC-o0yuenuem U TpaAUIIMOHHOM CTATUCTUYECKOM OLEHKOM?
[TpuBenute npakTuyeckuil npumep oueHku VC-pa3MepHOCTH JUIsl ITMHEHHBIX MOJIENel ¢
MOMOIIBIO KOJIA.

Kak teopust PAC-o0yueHus npuMeHsieTes B 3a/1a4aX MalTMHHOTO O0YYEeHHS ¢ OOJIBITUMU
INAHHBIMA?

PangemaxepoBckas Cl10KHOCTh

CoNoOARWNE

[EEN
o

11.
12.

13.
14.
15.

Yro Takoe paJieMaskepOBCKasi CIOKHOCTh M KaK OHa ompeaessieTcs A kinacca pyHKIui?
OO0bsicHUTE TPOLIECC CUMMETPHU3ALMU B KOHTEKCTE PaIeMaXXEPOBCKOM CII0)KHOCTH.

Kak panemakepoBcKas ClI0’KHOCTh CBs3aHa ¢ 00001aroIIel CiocoOOHOCThIO MOIENHU?
CdopmynmpyiiTe HepaBEHCTBO OTPaHUUYEHHBIX Pa3HOCTEH U €ro IPUMEHEHHUE.

Kak o1ieHuTh pasieMaxepoBCKYIO CIOXKHOCTb JUISl TMHEHHBIX (yHKIMI?

YTo Takoe TEXHUKH CKATHS JAaHHBIX U KaK OHH UCITIOJB3YIOTCS B aHAJIU3EC CJIO)KHOCTH?
[TpuBenuTe npUMep aaropuT™Ma CKaTHsl Ul TUHEHHBIX MOJEIIEH.

Kak pagemakepoBcKas ClI0KHOCTb IPUMEHSETCSI K OLICHKE CII0KHOCTH HelpoceTen?
OOBsicHUTE CBOWCTBA paIeMaKEPOBCKOM CIOKHOCTH (KOHBEKCHOCTb, CyOalTUTUBHOCTD ).

. Kak BeramciuTs BCPXHIOIO I'PaHUIY paILCMa)KepOBCKOfI CJIOKHOCTH JJT KJIaCcCa BBIITYKIIBIX

byHKII?

B dem pazHuia mexnay pagemaxepoBckoid 1 VC-pa3MepHOCThIO?

[TpuBenutTe mpumep, T1e pageMakepOBCKas CI0KHOCTb aeT 060Jiee TOUHYIO OIIEHKY, YeM
VC-pa3MepHOCTb.

Kak TexHUKHU CKaTHs MTOMOTAIOT B MPAKTUYECKON OIIeHKE 0000IIaromIei crnocooHoCcTH?
OnumMre NpUMEHEHNUE PaIeMakKePOBCKOM CII0KHOCTH K IITyOOKHM HEWPOCETSM.

Kakue orpaHnyeHusi CymiecTBYIOT MPH HCIOJIb30BAHUHU PATEMakePOBCKON CIIOKHOCTH
JUIST CIHOKHEBIX MoJienen?

Map)KI/IHaJ'IBHBIe MCTOABI

1.

ook own

Uro Takoe Teopusi mMapku B KOHTeKcTe SVM M Kak OHa BIMSIET Ha 00O0OIIAOINIYIO
CIOCOOHOCTH?

Kaxk rpanuiisl 060011eHHS 3aBUCST OT IMTUPUHBI Mapku B SVM?

CpaBHute SVM 1 JOTUCTUYECKYIO PETPECCHIO 110 UX MTOAXOLY K MapiKe.

Kak BpIYMCINTE MapKy U1l 33JaHHOTO KiaccudukaTopa?

Yro Takoe MArkas mapka B SVM u korja oHa npuMeHsieTcs?

OOBsicHUTE POJIb AAEP B MApKUHAIBHBIX MeToAax st SVM.

DNEeKTPOHHBIA JOKYMEHT
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Kaxk rpanuipl 06001eH s 1711 Map>KMHATBHBIX METO/IOB TOKA3hIBAIOTCS?

8. IlpuBemure mpumep, rae SVM ¢ MHPOKOH Mapkoil NPEBOCXOAMUT JIOTUCTHYECKYIO
perpeccuro.
9. Yro Takoe moreps hinge B SVM u kak oHa CBsi3aHa C Map>KOU?
10. Kak ontumMu3upoBaTh MapKy B 3a71au€ MHOTOKJIACCOBOH Kitaccupukanun’?
11. Onummre NpakTUYECKYIO peau3alnio cpaBHeHUs: SVM U JIOTHCTUYECKON perpeccuu Ha
Jlatacere.
12. B ueM npeumyIiecTBa Map>KMHAIBHBIX METOJIOB JUIS BHICOKOPA3MEPHBIX JaHHBIX?
13. Kak map»a BIusieT Ha YCTOHYHMBOCTb MOJIENIN K IIyMYy B JaHHBIX?
14. IlpuBeaute dhopMyIty Ajs TpaHUIBI 000OIIEHUS Yepe3 MapxKy Ui TUHEHHBIX SVM.
15. Kakue Mogudukanuu MapXUHAJIbHBIX METOJOB HCHOJB3YIOTCA B COBPEMEHHBIX
anroputmax?
Snpan RKHS
1. Yro Ttakoe Teopema npezacraBiieHus: B KoHTeKcTe siaep 1 RKHS?
2. OOBbscHUTE AJEpHBIN TPIOK U €0 POJIb B HEJIMHEHHOM 00y4eHUH.
3. Kakwue cBoiicTBa TOIKHBI YAOBJIETBOPATH GYHKINU siep?
4. Omnumute RBF-a1po u ero mapamerpsl.
5. Kak pabotaeTr noimHOMHUAIBHOE SAPO U KOTJa OHO TIPUMEHSIETCS?
6. UYro takoe RKHS (BocmpousBomsiee siipo ['miibOepTOBO NMPOCTPAHCTBO) U KaK OHO
cTpouTcs?
7. TlpuBenute npuMep NpUMEHEHHUS SAECPHOIO TPIOKA K JIMHEHHOMN perpeccuu.
8. Kak BbIUMCINTE TpaM-MaTpUILy AJIS 3a1aHHOTO siapa?
9. B uem pa3HHMLA MEXIYy MOJOXUTEIBHO OIPEACICHHBIMU U YCIOBHO IOJIOXXUTEIBHO
OTpEIETICHHBIMU SAPaMU?
10. O06BscHUTE, KaK s/ipa NO3BOJSAIOT pellaTh 33Jaud B BHICOKOMEPHBIX MPOCTPAHCTBAX 0e3
SIBHOTO OTOOpaXKEHUS.
11. Kak ontumuzupoBath napameTpsl RBF-sipa st nydmieit mpon3BoAnTeIbHOCTH?
12. TlpuBeauTe mpuMepHI OMyJSIpHBIX siaep momumo RBF u monmnnomuansHOTO.
13. Kak RKHS ucnons3yercs B 3aauax perpeccu ¢ siapamu’?
14. Yro Takoe siepHble METO/BI B 3a7jauax KiIacTepu3aluu?
15. Kakue orpaHuM4eHus CyHIECTBYIOT NIpU HCHOJIb30BaHMU sJep B OosblmMx Habopax
MaHHBIX?
byctuHr
1. Onummre anroput™m AdaBoost u ero ocHoBHBIE 11ary.
2. Kak AdaBoost crpout ancam0:i1b c1a0bIX KI1acCU(PUKATOPOB?
3. Hokaxwute rpanuis! ommoOok st AdaBoost B TepMUHAX IKCTIOHEHIIMATBHON MTOTEPH.
4. Yro Takoe crnabblil yueHUK B KoHTekcTe AdaBoost?
5. Kak AdaBoost amantupyeT Beca mpuMepoB Ha KaKJI0H UTEpaIiu?
6. Ilpusenure npumep peanuzanuu AdaBoost Ha nepeBbsix pemenuii B Python.
7. B uewm paznuna mexay AdaBoost u apyrumu meTogamMu aHcaMOIMpPOBaHUS?
8. Kak onenuts npousBoaurenbHocTh AdaBoost Ha HecOaaHCUPOBAHHBIX JAHHBIX?
9. OOBsCHUTE POJIb SKCIIOHEHIHATBHOH moTepu B AdaBoost.
10. Yro Takoe nepeoOydyeHre B OyCTUHTE U KaK ero n30exaTh?
11. Kak AdaBoost mpuMeHsieTcs K 3a1adyaM perpeccuu’?
12. IlpuBeaure mpakTudeckuil npumep cpaBHeHus: AdaBoost ¢ apyrumu anropuTMaMu Ha
Jaracere.
13. Kak rpanuis! omm6ok AdaBoost cBsizansl ¢ VC-pa3MepHOCTBIO?
14. Yro Takoe rpagueHTHbIN OyCTUHT U Kak OH oTiinyaetcs oT AdaBoost?
15. Kakue wmomudukammu AdaBoost HCIONB3YyIOTCS B COBPEMEHHBIX OMOIMOTEKaX
MaITUHHOTO 00Y4YeHUS?
Heitpocetn u NTK
1. Yto Takoe HEBBITYKJIOCTh B ONTUMHU3AIMHN HEUPOCETEH M KaK OHA BIUSET HA 00ydeHUE?

DNEeKTPOHHBIA JOKYMEHT



OO0BsicHUTE KOHLIETIIHIO lazy-pexxumMa B HEHPOCETIX.
Uro Takoe snepHas Teopus Helipoceteit (NTK) u kak ona mojenupyer oOydeHnue?
Kak NTK anmpokcumMupyet rmoBeieHne HepoceTn B 06CKOHEUHOH IMpUHE?
B yem pazauna Mexay TpaauuuoHHbIM oOyueHneM Heipocereit 1 NTK-nogxomzom?
Kak HeBBITYKJIOCTh MPUBOAMT K MPoOIeMaM B IPaJUEeHTHOM CITycKe?
Onummre, kak NTK ucnonb3yercst 1uist aHann3a cXOAUMOCTH HEUPOCETEH.
[TpuBenute npumep, rae lazy-pexxum ynporiaer aHaiuu3 HeHpoCceTu.
Kak NTK cBs3an ¢ rayccoBCcKuMHU nporeccamu?
0. Yto Takoe 6eckoneunas mupura B NTK u e€ implications?
11. Kak HEBBITYKIJIOCTh BIMAET HA JaHIMAPT MOTEPh B IIIyOOKUX CeTsIX?
12. O6bsacuuTte, kak NTK momoraer B TeopeTHYECKOM aHaIM3€ TITyOOKOr0 00ydUeHHUs.
13. IlpuBeaure npaktuueckuii npumep npumenenns NTK k mpocToit Helipocern.
14. B yvem npeumymiectBa NTK mist mnormmanust 06001maroniei crrocoonoctu?
15. Kakue orpannyenus cymectBytoT B ipuMeHeHuu NTK k peanbHbIM apXuTekTypam?
CoBpeMeHHbIE aCTIeKThI
1. Yro Ttakoe Teopus mapxu a1 SVM B COBpEMEHHBIX KOHTEKCTaX?
Kak rpanuiipl 000011eHHS Yepe3 Map Ky IPUMEHSIOTCS K TITyOOKHUM Mozensam?
CpaBaute SVM U JTOTUCTUYECKYIO PETPECCHUIO 110 UX TpaHUIlaM 0000IICHHS.
Kak map:ka BnusieT Ha yCTOWYUBOCTH K adversarial mpumepam?
Onumure NpakTUYECKYyI0 peaan3anuio cpaBHeHUs! SVM U JTOTUCTHYECKON perpeccuu Ha
peallbHOM J1aTaceTe.
6. Yro Takoe Map)KMHAJIHHBIE METO/IbI B KOHTEKCTE OOJIBIINX TaHHBIX?
7. Kaxk rpanuisl 0600111eHUS A1 Map>KU I0Ka3bIBAIOTCS. B COBPEMEHHBIX TEOPUSX?
8
9

BOoo~NoOR~WN
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[TpuBenure npumep, rae Map>KMHaJIbHbIE METO/IbI IPEBOCXOIAT APYTUE MOIXOIbI.
Yro Takoe MArkas Mapka u €€ poJib B peryispusanuu?
10. Kak onTuMU3upoOBaTh MapKy JJISi MHOTOKJIACCOBBIX 3a/1a4?
11. B ueM npeumyIiecTBa Map>KMHAIBHBIX METO/IOB JUISI HHTEPIPETUPYEMOCTH ?
12. Kak map>a cBsi3aHa C MOHATHEM robustness B MallIMHHOM O0y4eHHH?
13. IlpuBeaure Gpopmyity sl COBpEMEHHOMN TpaHULbl 0000IIEHUS Yepe3 MapxKy.
14. Kax map»uHaJIbHbIE METO/AbI HHTETPUPYIOTCS C HEHpPOCETIMU?
15. Kakue BbI30BBl BO3HMKAIOT TNpU NPUMEHEHUHM Map)KMHAJIBHBIX METOJIOB K
BBICOKOPa3MEPHBIM JIaHHbIM?
3aKJIIO4YEHNE U MOArOTOBKA K UTOMOBOM aTTeCTalluu
1. Yro takoe Dropout u kak oH paboTaeT Kak METOJ| perysipu3auun’?
Kak Dropout Biusier Ha 0600111a10111y10 CITOCOOHOCTD HelpoceTeit?
OO0BsicHUTE CTAOMIIBHOCTD TPAIMEHTHOTO CITyCKa U (DAKTOPHI, €€ BIUSIOIIHUE.
Kak perymnspuzanus momoraer nNpeaoTBpaTUTh nepeodyueHue?
[TpuBenute npumep npuMeHeHus: Dropout B mpakTuke r1y00Koro o0ydeHusl.
Yro takoe Bapuanuu Dropout (Hanpumep, DropConnect) u ux npeumyuectsa’?
Kak o1eHuTh cTaOMIBHOCTH IPAIMEHTHOTO CITyCKa Ha NMpakTuke?
B uem pazauna mexnay L1 u L2 perynspusanueil B KOHTEKCTE UTOTOBOM aTTecTalun’?
Kak Dropout koMOuHUpYETCS ¢ APYTUMU METOJIaMU PETYIISIpU3auu?
0. O0BsicHUTE, KaK HECTaOWJIBHOCTh TPAaJUEHTHOrO CITyCKa MPHUBOAMT K IpoOiiemMaM B
00yJeHUH.
11. IlpuBeaute npumep, rae peryspu3anus yIyqliaeT IPOU3BOAUTEIEHOCTh MOAETH.
12. Kak moarotoBuThCs K Bompocam 1o Dropout Ha sk3amene?
13. Yto Takoe aanTHUBHBIE METO/IbI ONITUMHU3AINU U UX CBSI3b CO CTAOMIBLHOCTHIO?
14. Kak oLileHUTh BIMSIHHE PEryJIspU3alliy Ha rPaHULIbl 00001eH s ?
15. Kakue xiaroueBble TEMBI U3 Kypca ClIeyeT TOBTOPUTH AJIs YCIIEHIHON aTTecTalun’?

HB©OooNOoO O AWDN
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IIpumepHbIe 3a1aHUA TT0 KOHTPOJLHOM padoTe
KonTtpoabsnas padora Nel

1. Onwumwure anroput™m Halving 1u1st onnaiiH-00y4eHHs U JOKQXKUTE BEPXHIOIO IPaHUILy Ha
YHCII0 OMMOOK B 3a/1a4e OMHAPHOM KiIacCH(PUKALMU C M TUIOTE3aMH.

2. Cdopmymupyiite hpynnamentanpayio Teopemy PAC-o00ydueHus: u oobsicaute, kak VC-
pasMEepHOCTh BIUSET Ha TpeOyemblil pa3mep BBIOOPKH ISl JOCTHD)KEHHUS €-TOYHOCTH C
BEPOSTHOCTHIO 1-0.

3. Borunciure VC-pazmepHOCTh AJs KJlacca MHTEPBAJIOB HA BEUICCTBEHHOW MPSAMOU H
IPUBEIUTE IpUMeEp pa3OueHMsI, WILTFOCTPUPYIOLIUI 3TOT pa3Mep.

4. Ormpenenure pageMaXxepoBCKYIO0 CIOXKHOCTh Kiacca QYHKIHMNA U OOBSCHHUTE MPOIECC
CUMMETpPU3ALIUHU TSl OLICHKH 0XKUIAEMOM OINOKH.

5. JlokaxuTe HEpaBEHCTBO OTPAaHMUYCHHBIX PAa3HOCTEH IS PaieMaKEPOBCKOW CII0KHOCTH
U IPUMEHHUTE €ro K OLIEHKEe 000011aroniel ciocoOHOCTH IMHEHHOTr0 Ki1accuukaropa.

6. OObsacHuTe Teopuro Mapku B SVM, Bruouast GopMmyny [Uis IIHPUHBI MapXkH, U
MOKaKHTE, KaK OHA CBsI3aHa ¢ TpaHuIleii 0000menus mo Vapnik.

7.  OnummuTe SASpHBIA TPIOK JUIA NEPUENTPOHA U pean3yiTe mpocTor npumep Ha Python
¢ ucrnonpzoBanueM RBF-snpa s HenuHeliHON KinaccupuKauy JByX KJIACCOB.

8. MUznoxure maru amroputmMa AdaBoost, JOKaXUTE€ HKCIOHEHIHAIBHYIO TPaHUILY
OILIMOKH U peau3yiTe ero Ha IepeBbsIX pelleHui st qartacera Iris ¢ momorieto Scikit-learn.

9. OObsacHUTE KOHIENIUIO lazy-pexknMa B HelipoceTsix W kak spepHas teopus (NTK)
anmnpOKCUMUPYET MOBEICHUE IIMPOKON CETH B TEPMHUHAX rayCCOBCKUX MPOLIECCOB.

10. Onmmure mexanm3m Dropout Kak perymspu3aniu, OOBSCHUTE €ro BIUSHHE Ha
CTa0WIIBHOCTh T'PAJIMEHTHOIO CIlyCKa M IpHUBEIUTE NMpHUMep Koa Juid nobasiieHus Dropout B
IIPOCTYIO HelpoceTh Ha Keras.

IIpuMepHbIe JoMalIHUE 32 JaHUSI

JlomamHee 3aganue 1

1. Peanusyiite anroputm Weighted Majority Ha Python as 3amaun nporao3upoBaHust ¢ 5
skcriepTamMu. OLEHUTE ero NpOM3BOJUTENLHOCTh Ha CUHTETHYEeCKOM fatacere ¢ 100 mpumepamu
U 00BACHUTE, KaK Beca BIUSAIOT Ha (PMHATBHBIN IPOTHO3.

2. Jlokaxkute (pyHmameHTanbHyro Teopemy PAC-00ydeHus U pacCUMTalTe JOCTATOYHBIN
pasmep BeIOOpKU m a1t VC-pazmepHoct d=3, €=0.1, 6=0.05. [IpuBeanTe ynucieHHbIN NpUMep.

3. Ompenenute pageMaKEPOBCKYIO CIOKHOCTD JUIS Kjlacca JUHEHHBIX QyHKIHA B R™n u
OPUMEHUTE HEPABEHCTBO OIPAaHMUYEHHBIX PA3HOCTEH I OLEHKH BEpXHEW T'paHUIlbl OLINOKH
000011eHus.

4. Cpaaure SVM u noructuueckyio perpeccuto Ha natacere MNIST (moaMHOXECTBO U3
1000 mpumMepoB) 10 METpUKAM TOUHOCTH U LIMpPUHE MapKu. PeanusyiiTe cpaBHEHHE C TOMOILBIO
Scikit-learn u BU3yanu3upyiite pe3ynbTaThl.

5. Omumurte anroput™ AdaBoost, mokaxkute ero rpaHuily OmMOOK MW pealu3yiTe Ha
JIepeBbsIX pelIeHuil sl OmHapHOW kiaccugukanuu Ha naracere Breast Cancer (Scikit-learn),
OIICHUB OIIMOKY Ha TECTe.

JlomamHee 3agaHue 2

1. Omumure monens mistake-bound u anroputm Hedge ays SKCHEpTHBIX COBETOB.
Peanu3yiite Hedge na Python ¢ 10 skcnepramu u mpoaHanu3UpyiiTe BIUSHUE Mapamerpa 3 Ha
YHCIJIO OIIHOOK.

2. Beraucnoute VC-pa3MepHOCTh 7S Kjlacca MPSMOYTOJIBHUKOB B R"2 u 00BscHUTE,
nouyeMmy oHa KoHeuHa. [IpuBenuTe mpumep shattering-gokazarenbcTBa.

3. OOBSICHUTE CUMMETPHU3ALINIO B PATIEMAKEPOBCKOM CIIOKHOCTH U IPUMEHUTE €€ K OIICHKE
CJI0’KHOCTH JJIs ABYXCIIOMHOM HEMPOCETH C CUTMOUIHBIMU aKTUBALIUSIMH.
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4. OnumwuTe saepHbI TproK U Teopemy npeactasienus B RKHS. Peanusyiite RBF-sapo
JUISL pETPECCUM Ha CHHTETUYECKUX TaHHBIX U CPABHUTE C MOJTMHOMHAIIBHBIM siipoM 110 MSE.
5. O6wsacuaute lazy-pexxum B HelipoceTsx U saepHyro Teoputo NTK. Ilpusenure npumep,
kak NTK ucnone3yercs 1t aHaiau3a CXOAUMMOCTH I'PaJIUEHTHOTO CITyCKa B IIMPOKUX CETSX.

3amanus AJ151 IPOMEKYTOUYHOM ATTECTANUM 110 JUCHUILIMHE (MOTYJII0)

Ne n/m 3ananue OtBer Kommnerenuus
1 HazoBuTe MOieNb, TI€ ANTOPUTMBI 00YUaIOTCS mistake-bound YK-1
MOCJeI0BaTEIbHO, MUHUMH3HPYS YUCIO OIIMOOK Ha KaXKIOM
miare.
2 Kaxkoii anroputm OHIaiH-00yYEHHs UCIIOIb3YET B3BEIIMBAHHUE Weighted VK-1
9KCHEPTOB JAJIsl TPOTHO3UPOBAHUS? Majority
3 VYKakuTe aaropuT™, KOTOPBII SKCIOHEHINAIEHO YMEHBIIIAET Hedge YK-1
Beca SKCIIEPTOB IIPH OITHOKAX.
4 Ha3oBute anroput™, rapaHTHUPYIOLIIUI CXOAUMOCTb JJIs [Iepuentpon YK-1
JIMHEHHO pa3eTUMbIX JTaHHbIX.
5 B PAC-00yueHnn ykakuTe Mepy CIIOKHOCTH THIIOTE3HOTO VC-pa3MepHOCTh YK-2
KJ1acca, ONPEAEISIONIYI0 €r0 MOLUTHOCTb.
6 HazoBute Teopemy, cBszpiBatomtyto VC-pa3mMepHOCTD € dyHIamMeHTaIbHa YK-2
o0o01maroniei crnocoOHOCTHIO. st reopema PAC-
o0OyueHus
7 YKaXuTe HepaBEHCTBO, YCTAHABIMBAIOLLEE PABHOMEPHYIO I'nmuBenko- YK-2
CXOJIMMOCTh SMIIUPHYECKHUX MEP. KanTennu
8 HasoBute MeTo cCUMMETpU3aLUH, UCIIOIb3YEMBIN B CumMeTpusanus YK-2
pazeMa)kepOBCKON CI0KHOCTH.
9 B panemMaxepoBCKOH CIOXKHOCTH YKaKUTE HEPABEHCTBO IS HepagenctBo OIIK-1
OIICHKH Pa3HOCTEH (PYHKIIHH. OIPaHUYECHHBIX
pa3HoCTEN
10 HazoBuTe MeTo1, IO3BOJISIONINIA OIIEHUBATH 000OIIEHNE Yepe3 Teopus Mapxu OIIK-1
IIUPUHY Pa3AedsIonei MoJIOCH. g SVM
11 Ykaxure TeopemMy, KOTopas IMo3BOJISIET TPEACTABIATh Teopema OIIK-1
(dyHKIIMM yepes siipa. npeCcTaBICHUSI
12 HazoBute nomymnsipHoe A1p0, OCHOBAHHOE Ha €BKJINI0OBOM RBF OIIK-1
PaccTOSIHUU.
13 Ykaxute aaroputM OyCTHHTa, UTEPATUBHO KOPPEKTUPYIOIIHUN AdaBoost [K-1
Beca MPUMEPOB.
14 B HelipoceTsax Ha30BUTE pexuM, ryie 00ydeHue MoxXoxke Ha lazy-pexum IK-1
SIICPHBIE METOIBL.
15 HazoBuTe Teopuio, ONMKUCHIBAIONIYIO THHAMHUKY 00y4eHUS NTK [K-1
LIMPOKUX HEHPOCETEH.
16 VYKaXuTe TEXHUKY PeryJspru3alny, CIy4yailHO OTKIIIOYAIOIIYIO Dropout [K-1
HEHpPOHBI BO BpeMsi 00yUYeHHSI.
17 Ha3oBuTte cBONHCTBO, ONMUCHIBAOIIEE YCTOWYMBOCTh CrabmibHOCTD IK-2
I'PaJIMEHTHOTO CITYCKA K IITyMaM. IPaJHEHTHOTO
cIycKa
18 B Map>knHaNbHBIX METOJaX YKaKUTE MOAETID, SVM [K-2
MaKCUMH3HPYIOIIYIO MapKy MEXKIY KJIACCAMHU.
19 YKaXuTe TPIOK, [TO3BOJISIOMMI BEIUHUCIIATE CKAJISIPHBIE SnepHbIi TPIOK IK-2
MPOM3BEICHUSI B BHICOKOMEPHBIX ITPOCTPAHCTBAX.
20 HazoBute anroput™, npuMeHsieMbIi U1 CKaTHsI JaHHBIX B ANTOpUTMBI [K-2
JTUHEHHBIX MOJICTISIX. COKaTUs JUIs
JIMHEWHBIX
Mojienen

DNEeKTPOHHBIA JOKYMEHT
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