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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

Pabouas mnporpamma mucHUmiIMHBL (Moayisi) «CTaTHCTHYECKas TEOpUs OOYUYCHHUsS»
COCTaBJIEHa B COOTBETCTBUU C (eIepalIbHBIM rOCyIapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM
BEICIIEr0 oOpa3oBaHmsi — OakamaBpuar 1o crernuanbHOcTH 38.03.05 busnec-undopmaruka,
npoduns busHec-aHamMTHKA, YTBEPKIEHHBIM MpHKa3oM MUHHCTEPCTBA HAYKU W BBICIIETO
obpazoBanus Poccuiickoit @eaepannu Ne 8§38 ot 29.07.2020 rona.

Wzyuenue aucummiuHbl (Momyisi) «CraTUCTHUECKas Teopusi OOydeHHUs» HHTErpUpYeT
MaTeMaTHYECKUE METOABI BEPOSTHOCTH U CTATUCTHKH C JITOPUTMAaMHU KOMITBIOTEPHOTO aHAJIN3a
JTaHHBIX, o0ecreunBas TEOPEeTUYEeCKyl0 0a3y IUIsl CO3/IaHUS HANEKHBIX M HHTEPIPETUPYEMBIX
MOJeNiell MAlIMHHOTO OO0y4eHus. OTa JTUCHMIUIMHA CHOCOOCTBYET pa3BUTHIO HaBBIKOB
KPUTHYECKOTO MBIIUICHUS W WHHOBAIMOHHBIX IOAXOJOB K pELIEHUIO 3a7ad B 00JacTH
HCKYCCTBEHHOT'O MHTEIIJIEKTA, aHaIM3a OOJBIINX JAHHBIX U ONTUMH3AIMU, YTO BOCTPEOOBAaHO B
COBPEMEHHBIX TEXHOJIOTUAX, TAKHX KaK ITyOOKOe 00yuyeHUe U aBTOMaTHU3UPOBAHHBIE CUCTEMBI.

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

Hacrosias nucuumnianHa (Moayiib) BKIOYEHA B Y4EOHBIH IJ1aH 110 POrpaMMe MOArOTOBKU
OakanmaBpuata mo Hampasieruto 38.03.05 busnec-undopmaruka, npoduns busnec-ananuTuka
U BXOJIUT B BapuaTHBHYIO 4YacTh bioka 1, ¢opmupyemyro ydacTHHKaMu 0Opa3oBaTelbHBIX
OTHOLIEHHUM.

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 aJIrOPUTMOB U UX 3(P(HEKTUBHOCTH B 3a/adax KiaccU(UKALUU U PErpeccuu, AJs
HNOJArOTOBKM CIELUAINCTOB B OOJIACTM MaTeMaTHUKH M KOMIIBIOTEPHBIX HAyK, CIOCOOHBIX
pa3pabarbiBaTh 1 ONTUMH3UPOBATH METOIbI 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 METOJIbI AHAIN3a COCTOATENLHOCTH U 3()(HEKTUBHOCTH AITOPUTMOB, BKIHOUAS
HMIIMPUYECKUE TPOLECCHl M HEPaBEHCTBA KOHIEHTpallUuW, MNPUMEHsAs UuX K 3aJadam
KJIaCCU(UKALIMHU, PETrPECCUH U KJIACTEpU3aIH B BBICOKOMEPHBIX MPOCTPAHCTBAX;

— MPaKTUYECKU MPUMEHSTh TEOPETUUECKHUE 3HAHUS JIJIsl OLIEHKU PUCKOB MepeoOyueHus u
pa3paboOTKN YCTONUMBBIX aITOPUTMOB, A TAKXKe MOJrOTOBKY K CAMOCTOSITEIbHOMY HCCIIeI0BaHUIO
B 00J1aCTH CTaTUCTHUYECKOTO OOYyUYEHUS M €r0 UHTErpallii C KOMIIbIOTEPHBIMUA METOIaMU;

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

B pesyabTare 0CBOCHUSI TUCHMILIMHBI (MOAYJIs1) 00y4AIOLIUIICH 10JIKEeH
3Hamy:

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

— OCHOBBI CTaTHCTUYECKOHW TEOpPHH OOYYCHHs: HEOOXOJMMOCTh KJIaCCOB THIIOTE3,
peanusyemas Mmozenb, VC-pa3mepHocTh, PynaamenTanbnyto Teopemy (PAC-o0yuenue);

— COBpPEMEHHbIE Mephl CIOKHOCTH Kilacca Tumote3: PagemMaxepoBCKyIO CIOKHOCTh U
CBsI3aHHBIC C HEl TEXHUKH (CHMMETpPHU3aIlus, CKATHE), HEPABEHCTBO OIPaHIUUCHHBIX Pa3HOCTEH;

— TEOPHI0 Map KHMHAIBHBIX METOJIOB 000OIIEHHS, CBSI3b MEXKTy Map koW U 00oO0Iaromen
CHOCOOHOCTBIO;
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— ocHoBsl Teopun sanep (RKHS, teopema npencraBnenns) u coBpeMeHHbIE KOHLENIUN
oOyuenus Heiipocereit (HeBbimykiiocts, NTK, lazy training, cTabmIIbHOCTS TPaIUCHTOB);

ymembw:

— TMPUMEHSATh U aHAJTM3UPOBATH AITOPUTMbI OHJIAWH-00y4EHHUS U1 IPOCTHIX 3a/1a4;

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

— HCHOJb30BaTh PaleMaxepoBCKYIO CIO0XHOCTh JJisi TOJy4YeHHUS OOMIMX TIpaHUI]
000011IeHNS;

— BBIBOJUTh M HMHTEPIPETUPOBATH TPAHMIIBI PHUCKA, OCHOBAHHBIE HA Mapxke, IS
anroputMoB Bpojsie SVM u AdaBoost;

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

enademp:

— HaBBIKAMHM TEOPETHUYECKOr0 aHallu3a CBOMCTB alIrOpPUTMOB OOy4YeHHs (CXOAMMOCTH,
TPaHMITBI OITMOOK) B Pa3HBIX MOJIEIAX (OHJIalH, 6aTy);

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

— TEXHUKOH JIEKOMITO3UIINH 0’KUIAEMOT0 pUCKa (Ha OMMOKY anpOKCHMALIUU B OIIHUOKY
OILICHKH) U aHAJIM3a BKJIaJa KaXI0i KOMIIOHEHTHI;

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

— MOHMMaHHEM COBPEMEHHBIX TEOPETUYECKHUX MOAXO0I0B K aHAIHU3Y 00y4eHHS TITyOOKHX
HEHPOHHBIX ceTel (HeBbImyKI0cTh, NTK, nuHamuka rpaiu€HTHOTO CITYCKa).
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
paboTHUKaMU YHUBEpCUTETA U B POpPME CAaMOCTOSATENILHONU PabOThI 00yUYarOIIUXCS:

Komnerenuus Conep:xanue Nuauxkarop IlepeyeHpb MIAHMPYEMBIX
KOMIIeTeHIIMH KOMIIETeHLIMH pe3y/1bTaTOB 00y4eHHs 10
JUcCHUIIMHE (MOTYJIIO)
VK-1. Crocoben VK-1.1. 3HaeT METOALI IOMCKA U aHAJIN3a
OCYILECTBIISITH IIOUCK, nHpOpMaLuH B 001aCTH aHAJTUTHUKHY,
KPUTUYECKUN aHAIN3 U OCHOBHBIE IPUHIIMIIBI KPUTHUECKON
cUHTe3 HH(popManuy, OLIEHKM MCTOYHHUKOB HH(OPMALIMHU U UX
IPUMEHSTh CUCTEMHBIH PEIEeBAaHTHOCTH.
MOAXOA ISl peLICHUS YK-1.2. YMeeT KpUTHYECKH OLICHHBATh
MOCTaBJICHHBIX 3a/1a4 MCTOYHUKHU HH(POPMALIUU H
CHUHTE3UPOBATh JAHHBIC U3 PA3TUIHBIX
HMCTOYHUKOB [UIS PELICHUs 3a1ad,
MIPUMEHSTH CUCTEMHBIH MOIXO0 K
aHaJM3y ¥ PEIICHUIO KOMITIEKCHBIX
pooseM
YK-1.3. Nwmeet npakTudeckuii OmbIT paboTHI C
COBpPEMEHHBIMH HHCTPYMEHTAMH U
TEXHOJIOTHSAMH U 00pabOTKU
nH(popMaIuu, GOpMyINPOBAHUH H
CTPYKTYPUPOBAHUH 3a]1a4 HAa OCHOBE
NOoJy4eHHOH nHGOopMaIu
OIIK-4. Crioco0OeH MoHUMaTh OIIK-4.1. 3HaeT OCHOBHbIE MPUHITUITBI PAOOTHI
HPUHLMIIEL PaOOTHI WH(POPMALMOHHBIX TEXHOJIOTUN U UX
WHPOPMAITUOHHBIX BJIMsIHUE HA OM3HEC-TIPOIIECCHI
TEXHOJIOTHiA; OIIK-4.2. VYMeeT UCIIO0JIB30BaTh METOBI B
UCIIOJIb30BaTh MIporpaMMHBIE CpesicTBa i cOopa,
WH(POPMAITUIO, METOIBI 00paboTKu 1 aHaIM3a HH(HOPMAITUH,
U POTpaMMHBIC o0ecrieurBasi KA4eCTBEHHYIO
cpeznctsa ee cOopa, UHQOPMAIOHHO-aHATU THYECKYIO
00paboTKy U aHATH3a MOJEPKKY
A7 ’THPOPMALIOHHO- OIIK-4.3. NmeeT nmpakTuveckuii OTbIT B
aHATUTHYECKOH NPUMEHEHUH aHATUTHYECKUX
NOJ/ICP’KKU TIPUHATHUS HHCTPYMEHTOB ISl HOAJIEPKKHI
yIpaBIIEHIECKUX MPUHATHS YIIPABJICHYECKUX PELICHUH B
peeHuit OpraHu3alusIX
[K-2. Crniocoben IK-2.1. 3HaeT OCHOBHBIE MAaTEMaTHIECKHE
UCIIOJIb30BaTh METOABI U HHCTPYMEHTAJIbHBIE CPE/CTBA,
COOTBETCTBYIOIINI MpUMeHsIeMbIe 7151 00paboTKU U
MaTeMaTHYeCKUI aHanm3a nHhopManuu
anmnapar u IK-2.2. Ymeer apdekTnBHO UCTIONB30BATH
MHCTPYMEHTAJIbHBIC MaTeMaTHYECKHH anmapar JUIst
CpezcTBa JUIst CHCTEMaTH3al[UH JAHHBIX U PEIICHUS
00paboTKH, aHann3a u npoeccHOHAIBHBIX 3324
CUCTEMATH3ALNN [K-2.3. Hmeer npakTHUECKHUA OTBIT pabOTHI €
WHPOPMAITUH IO TEME WHCTPYMEHTaMH aHalln3a HHGOpMaLuu
WCCIICIOBAHUS JIJISI B PaMKax HCCIIE/IOBATEIbCKUX MTPOEKTOB
peleHus 3aga4
npohecCHOHANTBHOMN
JeSITE€IbHOCTH
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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.

— OkcmnieptHble 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: omnpeaesicHre 1 IpUMepHl (HHTEPBAbI,
MIPSIMOYTOITEHUKH ).

— @OynpamenTanbHas Teopema PAC-o0yueHus.

— O1eHKa JI0CTaTOYHOTO 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: aNTOpUTMbI CKATHS JIJIs1 TUHEHHBIX MOJICIICH.

MapskuHaJIbHbIE METOIBI

— Teopus mapxu s SVM.
— I'panuiibl 0600meHus yepes Mapxky. [Ipaktuka: cpaBaeHre SVM
1 JIOTUCTUYECKOH PerpeccHu.

SAnpa u RKHS

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

Byctunr

— AdaBoost: anropuT™ U rpaHHIIbl OITHOOK.
— IlpakTuka: peanuzauusi OyCTHHra HA ACPEBbHSIX.

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: cpaBaerne SVM
U JIOTUCTUYECKOH PEerpeccHu.

15

3aKkIroueHne U IIOATOTOBKA K
HUTOTOBOM aTTECTALUU

— Dropout u perymisipuzanys.
— 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  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

Ocnosnasa Ocnosnasn tumepamypa:

1. Ocokun, A. H. Teopus undopmanuu : yuyebnuk s By3oB / A. H. Ocokun, A. H.
ManpsuykoB. — Mocksa : U3narensctBo FOpaiit, 2025. — 208 c. — (Briciiee oOpa3zoBanue). —
ISBN 978-5-534-16333-9. — Tekcrt : anektponHsblii // Obpa3oBatenbHas 1iardgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/561389.

2. Dnarckas, H. FO. MaremaTnueckasi CTATUCTHKA M CITyYaifHbIe TPOLECCH | YICOHHK 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 : anektponnbiii / 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 : UznatensctBo 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
oOpazoBanme). - ISBN 978-5-16-018445-6. - Tekcr : onextpoHHbsii. - URL:
https://znanium.com/catalog/product/2002583.

Jononnumenvnas numepamypa:

1. I'paxem P., Kuyt /1., [Tatamuuk O. KonkperHas maremaTuka. MareMaTn4ecKue 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. KaH. 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 MaTepuaibHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecreunBarolIeii MpoBeieHUE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXJIHWCUUIUIMHAPHOW MOATOTOBKM, NPAKTHUYECKOH M HAy4YHO-
UCCIIEIOBATEILCKON PabOT 00YJarONMXCsl, MPEAYCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[ToMerieHus1, KOTOpPBIE PEACTABIISAIOT COO0H yueOHbIE ayAUTOPUU AJIsl IPOBEIECHUS 3aHATHH
JEKLUMOHHOTO THMA, 3aHATHUM CEMHHApCKOro (MPaKkTUYECKOro) THUMA, TPYNIOBBIX U
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WHIUBUIyaJIbHBIX KOHCYJIbTALUN, TEKYILIETO KOHTPOJIA U MPOMEXYTOYHOW aTTECTAllMH, a TaKkKe
MOMEIIEHUS JUISI CAMOCTOSTEIILHOM paOOThl M IOMEIICHHUS JJIsI XPAHCHUS U TPOPUIAKTHIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIIMATU3UPOBAHHON
MeOEIBI0 U TEXHUYECKUMH CPEJICTBAMU OOY4YEHUS, CIYXKAIIUMHU JJisl TPEACTaBICHUS YIeOHOM
nHpopMaIuy OOJIBIION ayAUTOPHH.

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

— CTOJIaMH U CTYJIbSIMU;

— KOMITbIOTEPHOU TEXHUKOM;

— MEXaHUYECKUMH KaJbKYJISATOPaMu;

— CIEUHaTU3UPOBAHHBIM 000PYI0BaHHEM, BKIIIOUasi JEMOHCTPALlMOHHOE 000pYyI0BAaHUE.

[TomemeHust U1k CAMOCTOATEIBHOM paOOThHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUISl MCIIOJIb30BAaHMS WHBAIMJAMHM M JIMI[AMU C OIPAaHUYEHHBIMH BO3MOYKHOCTSMH 3/10POBbS,
OCHAILEHbl KOMIIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO NOAKIIOUECHUS K ceTu «/HTepHeT» u
o0ecriedyeHHEeM  JIOCTylla B  JJIEKTPOHHYIO  HH(OPMAalMOHHO-00pa30BaTeNbHYIO  Cpely
YHuBepcurera.

OOyyarommMcst TPeNOCTaBIAETCS MAOCTYN (B TOM 4YHCIE YIAlICHHBIN) K pecypcam
WH(OPMAIIMOHHO-TEIICKOMMYHHKAITHOHHON ceTH «VHTEepHET», 3JICKTPOHHBIM pecypcaMm (B TOM
YHclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHANBHBIM 0Oa3am
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHoBaHue moprasia CcbLika
(u31aHusl, Kypca, IOKYMEHTA)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubnnoTeka
2. | baza mnanneix s I T-cnenuanncToB https://habr.com
3. | ba3a mannsix ScienceDirect https://www.sciencedirect.com
4. | OdunmaneHeii calT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit deneparuu

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

6. WNudopmarmonnas cucrema "Enunoe okHO noctyna | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. | Enunas xomnekiums nudpoBbix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. denepanbHbIN HEHTP UHHOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTesIbHBIX PECYPCOB

[lepeuenr MH(OPMALIMOHHBIX TEXHOJOTHM, MCHOIB3YEMBIX IPU  OCYIIECTBICHUU
00pa30BaTeNLHOTO Mpolecca MO TUCHUIIMHE (MOJIyJIE), B TOM YHCIIe KOMILJIEKT JIMIEH3UOHHOTO
IPOrpaMMHOr0  OoOecreyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
UH(POPMALIMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTBO JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanMoHHBbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exnoe | nuiensnonsoe
BpaysepsI:
Sunexc.Bpaysep OTEUECTBEHHOE | CBOOOIHO paclpOCTpaHIEMOe
Google Chrome 3apyOeKHOe CBODOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NpUIOKEHUS:
Microsoft Imagine (Visio, OneNote) 3apy0ekHOoe JIMILIEH3MOHHOE
TeXstudio 3apyOexkHOE CBOOOHO pacIpOCTpaHsIeMOe
Adobe Acrobat Reader 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
IIporpammHoe obecneyeHne Uisl IVIAHUPOBAHHUSI M Y4eTa BPeMEHH:
Toggle app | 3apy6exHoe | cBOGOIHO pacpocTpaHseMoe
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Cucrtembl ynpaBJjeHHs IPOEKTAMU:

Microsoft Imagine (Project) | sapyGesxHoe | nuuensmonHOe
CucTeMbl ynpaBJjieHus1 0a3aMH TaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxuoe | nuuensHonHOE
Cucrtemsbl pe3epBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapyGexuoe | nuuensuonnoe
CnpaBoYHO-IIPABOBbIE CHCTEMBI:

KoncynprantlLmioc: cripaBoOuHO-IIpaBOBast OTEYECTBEHHOE | JIMIIEH3UOHHOE
cucTeMa

CpencrBa aHTMBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security mist 6usaeca OTE€YECTBEHHOE | JTUIIEH3MOHHOE

Crampmaprasii Russian Edition
Cpensl pa3padoTKm:

Visual Studio Code 3apy0exHoe CcBOOOJTHO PACIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Anaconda 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOoe
Robotic Operating System 3apy0eKHOE CBOOOJIHO PACIIPOCTPAHIEMOE
CopelliaSim 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe cBOOOJTHO PACIIPOCTPAHIEMOE
IlakeTbl IPOrPaMMHBIX CPEeACTB M OMOJINOTEK:

AutoPsy 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMoe
Interactive Disassembler (IDA) 3apy0exHoe CcBOOO/THO PACTIPOCTPAHSIEMOE
Cucrtembl ynpapjieHusi 0ndanorpagudeckoii HHGpopManueii:

Zotero | 3apyOeKHOE | CBOOOIHO pacIpOCTpaHsIEMOe
CepBuchl U C1yKObI:

Bind 3apy0eKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOexKHOE CBOOOIHO PaCIPOCTPaHAEMOE

7. MeToauuyecKue 1 Oll€eHOYHbIE MaTepHuaJibl
MeToanuyecKkue YKazaHud AJad 06yqamumxcs1 110 OCBOCHMIO JHCHUIIJINHBI (MO)ly.]'[ﬂ)

B mpouecce mzydenuss nucuuruinHbl (Moayns) «CraTtuctudeckass Teopust O0OydeHMs» B
paMKax TEKYyILIEro KOHTPOJs yCIEeBAeMOCTH HMCIIONB3YIOTCS Takhe BHUbI yueOHOW paboThl, Kak
JIKIMsl, CEMUHApbl, KOHTPOJIbHbIE pa0bOThl M JOMAIIHHE 33JaHUs, a TAKKE pPa3JIU4HbIE BUIbI
CaMOCTOSITENIbHOW paboThl 0Oyyaromuxcst MO 3aJaHHI0 TpernojaBaTes, HalpaBJIeHHbIE Ha
pa3BUTHE  HAaBBIKOB  MpO(ecCHOHATBHOM  JIEKCUKH,  3aKpeIUIeHWe  TMPaKTUYECKUX
npo¢eCcCHOHATBHBIX KOMIETEHIIMH, TOOIPEHNE HUHUIATHB.

Jlekyuss — cUCTEMAaTHYECKO€, IMOCIEOBAaTEIbHOE, MOHOJOTHYECKOE H3JIOKECHHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOr0 XapaKkTepa.

B mpomecce neknuii peKOMEHIYETCS BECTH KOHCHEKT JISKIUI: KPaTKO M CXEMaTHYHO
(UKCUpOBaTH OCHOBHBIE WJEW, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BOMPOCHI WM MaTepUaNbl, KOTOPHIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HATH OTBETHl B PEKOMEH0BaHHON nuTeparype. Eciu
pa3oOpaTbcsi B Marepuane He yHaercs, cieayeT chopMyiIupoBaTh BONPOC U 3a7aTh €ro
IPEMo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BPEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 (hopma y4eOHOU NEATeTLHOCTH, MPOBOANMAs B y4eOHOM 3aBEJICHHUH IO
PYKOBOJICTBOM IpenojaBareisi, TI/€ CTYACHThl aKTUBHO YYacTBYIOT B OOCYXIEHUSX,
NPaKTUYECKUX 3alaHUSAX U IpYTux (popMax B3aMMOAEHCTBHSL.

Jl1s ycrenmHou moAroToBKM K CEMUHAPY PEKOMEHIYETCs 3apaHee 03HAKOMUTBLCS C TEMOU
3aHATHS. U OCHOBHBIMH MaTepHajaMy, 4ToObl MMEThb BO3MOXKHOCTh AaKTMBHO Y4YacTBOBaTh B
oOcyxnenuu. Taxke MOJE3HO MOATOTOBUTH BOIPOCHI U MIEH JJIsi OOCYXKICHHUS, YTO MOMOXKET
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r1y0Ke MOHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Ayoumopnas paboma — akTUBHas paboTa CTy/leHTa Ha CEMUHApe, €ro OTBETHI Ha BOIIPOCHI
[pernojaBaTess U y4acThe B JUCKYCCHH.

Jl1g ycnemHoro yyacTusi B CEMMHApe CTYAEHTaM PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C
TeMOU OOCYXXIEeHHs, MPOYUTAaTh HEOOXOAMMbIE MaTepualbl U MOATOTOBUTH BOIPOCHL. BaxkHO
AaKTHUBHO CJIyIIaTh M BOBJIEKAThCS B IUCKYCCHUIO, BHICKA3bIBasi CBOU MHEHHUS U apTyMEHTUPYS HX.
[Ipu oTBeTrax Ha BONPOCHI MPENOJABATENSI CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
ONMPAsCh HA U3YYEHHBIN MaTepuall. Takxke MOJIE3HO MOAECPKUBATH IUAJIOT C OJHOKYPCHUKAMU,
4TOOBI 000TaTUTH OOCYXKJCHHE U PACIIUPUTH CBOU 3HAHUSI.

Homawnee 3a0anue — HaOOp 3a7ad 10 TeMaM HEAECIH.

[Ipu pabGore Hax JOMAIIHUMM 33JaHUSIMM  BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMHU M CPOKaMH BBINIOJHEHUS. PexoMeHayeTcs pa3OuBaTh 3aJaHusl Ha STAllbl, YTOOBI
u30exaTh NEperpy3ku M Jydllle yCBOUTb Marepual. Vcrnonb30BaTh pa3iuyHble HUCTOYHUKU
UH(OpPMAaLKK, BKIIIOYas YIeOHUKH U OHJIAWH-PECYPCHI, U 0osiee TITy00KOro MOHUMAHHUS TEMBI.

Konmponvnaa paboma — nucbMenHasi pabota ¢ HAOOpOM 3a/1a4, KOTOPbIE HY>KHO PELIUTH 32
OTrpaHUYEHHOE BpeEMSI.

Llenb KOHTPOJIBHOM pabOTHI - MOMYUYUTh CIIELUAIBHBIE 3HAHUS 110 OJHON WM HECKOJIBKUM
TE€MaM JUCUUILUIMHBI (MOAYJIS) U IPOJAEMOHCTPUPOBATh HABBIKM UX MPAKTUYECKOTO IPUMEHEHHUS.

Camocmosmenvnas paboma — paboTa CTYJEHTOB, HaIpaBICHHAs Ha YIIIyOJEHHOE
U3YYEHHUE OTJENIbHBIX TEM U BOIPOCOB YUEOHON AUCHMILIUHBI (MOTYJIS).

B nporuecce camoctosTensHON paboThI CTYACHTHI B3aUMOJIEHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepuaiamMH Mpu MUHUMAJILHOM yYacTHH MpenojiaBatess. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCIEKTaMH JIeKIui (00paboTka TeKcTa), MIOBTOPHOE U3ydeHHE YIeOHBIX MaTepHaIoB IJIAHOB
U TE€3UCOB OTBETOB, N3yUEHUE JIONOJHUTENIBHBIX TEM, BHINOIHEHHE YU€OHO-NCCIIEI0BATENbCKUX
3aIaHUI U IpYyToe€.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo TMCHMIIJIMHE (MO}IyJIlO)

Kpurtepun nosyyeHusi ypoBHsi M OLleHUBAaHUA CPOPMUPOBAHHOCTH KOMIIETEHUMA 10
aucuumianue (MoayJe) «CTaTucTu4ecKas Teopusi 00y4eHus»

OneHuBaHue YpOBHSA Y4€OHBIX JOCTI)KEHUH, OOYYaroMIMXCs MO TUCIUIUIMHE (MOIYIIO),
OCYIIECTBIISIETCS B BUJIE TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTAIlUH.

IIpomexyTouHasi aTrecTamusi MO AUCUUIUIMHE (MOAYJIO) OCYIIeCTBIseTcs B (opme
3ayema ¢ OWeHKOW, TIPU ITOM TIPOBOJUTCS OIEHKAa KOMIIETCHIIMH, C(OPMHUPOBAHHBIX TIO
JMCIIUILIMHE.

21.]'[5[ OLCHUBAHWA TCKYHUICTO KOHTPOJIA YCIICEBACMOCTU H HpOMe)KyTOIIHOI\/'I aTTecTalluu
WCIIONIB3YETCS JICCATHOAINTbHAS IIIKaJIa OIEHWBAHMS, KOTOpas COOTHOCUTCS C TPaJAUIIMOHHON
MATUOATITPHON MIKAIOHN CIEAYIONIUM 00pa3oM:

HdecaTubannbuas IlaTudannbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Onenka 3a 3a4er
OLIEHKA OLICHKA o0y4eHuUs MO TUCHUTINHE (MOILYJII0)
10 OTtnuaHO 3auTeHo CTyIeHT MOJHOCTBIO BIAACET 3HAHHUSIMHU,
9 OTIINYHO 3a4TeHO M3IIOKCHHBIMA B pabodeil mporpamme, H
) OTIMYHO 3auTeHo DIyOOKO  OCMBICTISICT jaucnuiuinHay. OH
CaMOCTOSITETILHO u JIOTHYECKH
[I0CJIEI0BAaTENILHO OTBEYAET Ha BCE BOIIPOCHI,
aKUeHTHpYys BHHMaHHe Ha  HauOolee
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yueHusl 1O JUCHUILIUHE (MOYJII0)

BaYKHOM. YmMmeer aHaJIM3UPOBATH,
CpaBHUBATH, KJIACCH(UIIUPOBATH, 0000IIATh,
KOHKPETH3UPOBATh W CHUCTEMaTH3HPOBAThH
W3y4YCHHBIH MaTepual, BBLACISS KIIIOYEBbHIC
MOMEHTBl W yCTaHaBIUBas IPUYUHHO-
clelcTBEHHbIE CBs3H. YeTko ¢opmymnupyer
OTBETHI, YBEPEHHO HUHTEPIPETUPYET
pe3ynbTaThl aHAITN30B u JOpyTHX
HCCJIEIOBAHNMN, a TaKXe peIIaeT CIOKHBIE
3agauyd. CTyOeHT XOpOLIO 3HAaKOM C
METOAaMHU HCCIEOBaHMs, HEOOXOIUMBIMH
U TPAKTUYECKOW AEATEIBHOCTH, U yMEET
CBSI3BIBATH TEOpeTUIeCKUe ACTIeKTHI
JUCIHUIUTUHBL (MOJyJsl) C MPAaKTHYECKUMHU
3a7auyamH.

Xoporo

3auTeHo

Xoporo

3auTeHo

CryneHt oOmamaeT 3HAHUSIMHU MpeaMeTa
MOYTH B TIOJHOM oObeMe paboueii
MPOTPAMMBI U CAMOCTOSITEIIBHO, JIOTHUECKH
MOCJIC0BATEIILHO U BCECTOPOHHE OTBEYACT
Ha BCE BOIMPOCHI, aKIICHTUPYSl BHUMaHKUE Ha
Haunbosnee 3HaUMMBIX MOMeHTaxX. OH ymeeT
aHaJIM3UPOBATh, CpaBHMBATb,
KJIACCU(UIIMPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh M CHUCTEMAaTHU3MPOBATH
M3YYCHHBIM  Marepuaj, BBIACHAS  €ro
KIIOYEBbIC  ACMEKThl M yCTaHABIHBAs
MPUYUHHO-CJICJICTBCHHBIC CBSI3W.
®dopMyUpyeT CBOH OTBETHI, YBEPCHHO
HHTEPNPETUPYET PE3YJIbTAThl AHAIHU30B W
JIpyTUX HCCIIEIOBAaHUM, a TaKXKe pellaeT
CJIOKHBIC CUTYyalMOHHbIe 3a1aun. CTyneHT
XOPOIIO 3HAKOM c MEeTOAaMH
HCCIIEN0BaHMSI, HEOOXOAMMBIMHA IS
MPAKTUYECKON JEATENbHOCTH, U YMEeT
CBSI3bIBATh TEOPETHUUECKUE ACIIEKTHI
npeaMeTa ¢ MPaKTHUECKUMH 33[a4aMH.

YI[OBHCTBOPI/ITGHLHO

3auTeHo

YI[OBHCTBOPI/ITGHLHO

3auTeHo

CryneHnt obnamaer 0a30BBIMH 3HAHHSIMH
0 TUCIUILTHHE (MOYJITIO), HO HCTIBITHIBAET
TPYAHOCTH MIPU CAMOCTOATENFHBIX OTBETAX
1 MCIIOJIb3yeT HETOUHbIE (OopMyIHupoBKU. B
X0Jlie OTBETOB OH JIOMYCKaeT OLIMOKH,
Kacarolmuecss CyTH BomnpocoB. CryneHT
CIIOCOOEH pelaTh TOJIBKO CaMble MPOCTHIE
3aJjauyd M BJaJeeT JHIIb MHUHUMAaJIbHBIM
HaOOpOM METOJIOB HCCIICTOBAHUSI.

He cnan

He 3aureno

He cman

He 3auteno

CrymeHT He OBIafel 00s3aTebHBIM
MHUHHMYMOM 3HaHUH IO TIPEIMETy U He
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Hecarubannpuas) I[IarudanabHas O0uiast xapakTepuCTHKA pe3yabTaTa

OneHka 3a 3a4yert

OLICHKA OLICHKA 0o0y4eHUs IO TMCHUTUINHE (MOIYJIIO0)

1 He cnan He 3aureno MOXKET OTBCTHUTbL Ha BOIPOCHI, NAKE CCJIU
nmpernogaBareiib 3adacT JOIMOJTHHUTCEIIBHBIC

HaBOJISIIIIIE BOTIPOCHI.

Hucuummna (Moxyns) «CraTucTHUecKass Teopus OOyueHHs» OLIEHUBACTCS CIEIYIOLIM

obOpazoM:
AKTHBHOCTB Bec |KonunyecTBo Onucanue

Homamnaue 3aganus | 20% 13 HaGop 3ama4 mo TeMaM Heenu

KouTponbHbIe 30% 2 IMuceMeHHas paboTta ¢ HaOOpPOM 3a/1a4, KOTOPBIE HYKHO

paboThI PELINTH 32 OrPAHUUCHHOE BpeMs

AynutopHas pabora | 15% 1 OTBeTHI Ha BOIIPOCHL, CIMCOK KOTOPBIX U3BECTEH CTYACHTY
3apaHee

3a4er c OICHKOM 35% 1 [MuceMenHas paboTta ¢ HaOOPOM 3a/1a4, KOTOpbIE HYKHO
PEIIUTh 332 OrPAaHUYCHHOE BPEMS1, BOZMOXKEH
JIOTIOJTHUTENbHBIA YCTHBIN IK3aMEH

®opmyJia pacyéra MTOrOBOM OLEHKH MO JMcHHMILUIMHEe (Moaytae) «CrarucTuyeckasi
Teopusi odyuenus». «0,2x cpennee 3a momammHue 3amanus + 0,3X cpenHee 3a KOHTPOJLHBIC
pabotsl + 0,15 x3a aynutopuyto padoty + 0,35 X3a4eT ¢ OLIEHKON».

Texkymmii KOHTPOJIb YCIIeBAeMOCTH 00YYAIOIIUXCS 110 JUCHHUILINHE (MOayJIe)

IIpumepHbIe BONpoCHI 1J1Sl CEMHHAPOB

OcHOBBI OHJIAITH-00yueHUs

1.

10.

11.
12.
13.

Uro Takoe mozaenb mistake-bound B oOHIaiiH-00y4yeHMM M Kak OHA OTJIMYAETCS OT
TPaIULMOHHBIX MoJiesiel 00ydeHus?

Onumure anroput™M Halving um o0bscHUTE, Kak OH paboTaer B 3ajgaye OMHApHOU
KJIacCU(pUKaIUU.

Kak anroputm Weighted Majority ucnosib3yeT Beca SKCIIEpPTOB JJis IPUHSITHS peIIeHUi?

JlokaxkxuTe BEpXHIOIO I'paHUIy Ha 4uciao omubok s anroputma Halving B Xyamem
ciIy4ae.

Kak nokaspiBaetcs rpanuia omuook ams anroputma Weighted Majority?

Uro takoe skcrepTHbie coBeThl (Expert Advice) m kak OHUM MOAETUPYIOTCS B OHIJIANH-
00y4yeHuun?

Onummmre anroput™m Hedge u ero nmapameTpsl, BIUSIONIME HA TPOU3BOJUTEIBHOCTD.
Kak anroputm Hedge agantupyercs kK H3MEHSIOIIMMCS BECaM SKCIIEPTOB?

Yro Takoe 3ajada MPOTHO3MPOBAHUS C HKCIEPTAMU M KaK OHA PEIIAeTCs C MOMOIIBIO
OHJIaHiH-aJITOPUTMOB?

OObsICHUTE CXOAMMOCTh TIEPLENTPOHA B OHJIAHH-OOYYEHWHM U  YCJIOBHUS  €ro
rapaHTHPOBAHHOW PabOTHI.

Kak paboraeT sinepHbIi IEPLENTPOH U B UEM CYTh SJIEPHOTO TproKa?
[TpuBeauTe MpUMep peanusaiiiu nepuentpona Ha Python ¢ ucrons3oBanuem Scikit-learn.

Kak simepHBIil TpIOK TpUMEHSETCS I HEIMHEWHBIX KJIacCH(PUKATOPOB B OHJIAWH-
oOyueHun?
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14.

15.

CpaBHHUTE MPOU3BOIUTEILHOCTh anroputMoB Halving, Weighted Majority u Hedge na
CUHTCTHUUYCCKUX JaHHBIX.

Kaxkue npakrtrueckye OrpaHM4eHHUs] CYLIECTBYIOT IIPU PeAIM3aliii OHJIAHH-aJIrOPUTMOB B
peabHBIX MPUIIOKCHUSIX?

Teopuss PAC-00yuenus

1.

10.
11.
12.

13.
14.

15.

Uro Takoe peanm3yemas mojeib B Teopun PAC-o0ydeHUs M KaKk OHA OTJIMYACTCS OT
Hepeannu3yemMon?

Omnpenenure VC-pa3MepHOCTh U PUBEIUTE IPUMEPHI JIJIsl HHTEPBAJIOB HAa MPSAMON.
Kak Beruncnute VC-pa3mMepHOCTb 1Sl IPSIMOYTOJIbHUKOB B IByMEPHOM MPOCTpaHCTBE?

Chopmynupyiite dyHaameHTanbHytl0 Teopemy PAC-00yueHus u oOBICHHTE €€
KOMITOHCHTEI.

Kak omeHuTh HOCTaTOYHBIA pa3Mep BBIOOPKH JUISl TOCTH)KCHHUS 33JaHHOW TOYHOCTH B
PAC-o0yuenun?

Yro Takoe paBHOMEPHBIC HEPAaBEHCTBA M KaK OHM CBSI3aHbI C TeopeMoi I JIMBEHKO-
Kanrenmu?

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

Kak VC-pa3mMepHOCTb BIUSET HA CIOKHOCTh TUTIOTE3HOTO Kiacca?

Jokaxwure, uro VC-pa3MepHOCTb I TUHEHHBIX KilaccupukaropoB B R"d paBra d+1.
Urto Takoe g-HeTouHas runote3a B Kontekcrte PAC-o0yuenus?

Kak nmpumenuts Teopemy PAC st onienkn o6o01maromeit cnocodHoctu anropurma?

Onumure  mpomecc  BbaucieHuss  VC-pasmMepHOCTH Ui TOJMHOMHAIBHBIX
KJ1acCU(UKaTOPOB.

B uem pasznuna mexay PAC-o06ydyeHuem U TpaJuIMOHHON CTaTUCTUYECKOM OIIeHKOM?
[TpuBennTe npakTryeckuil npumep oueHku VC-pa3MepHOCTH [UIsl TMHEUHBIX MOJENEH C
ITOMOIIBIO KOJA.

Kaxk Teopust PAC-00yuenust npuMeHsieTcs B 3a/1auax MalIMHHOTO OOy4eHUs ¢ OOJIbIIUMHU
TaHHBIMA?

PangemaxepoBckas Cl10)KHOCTh
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UYro Takoe pasieMaxxepoBCKasi CJIOKHOCTh M KaK OHA OTpeessieTcs A kiacca pyHKIun?
OOBsiCHUTE TPOLIECC CHMMETPH3AINN B KOHTEKCTE PaAeMa’kepPOBCKOI CII0)KHOCTH.

Kak pagemakepoBckasi CI0KHOCTh CBsi3aHa ¢ 0000111aro1iell CHocCOOHOCTHI0 MOIETH?
CdhopmynmupyiiTe HepaBEHCTBO OrpaHHUEHHBIX PA3HOCTEH U €ro MpUMEHEHHE.

Kak oneHuTh pajemMakepoBCKYIO CI0KHOCTD JUIsl TUHEHHBIX QYHKIIMIA?

Yro Takoe TEXHUKU CHKATHS TAaHHBIX U KaK OHU MCIIOJB3YIOTCS B aHAJTU3€ CIIOKHOCTH?
[TpuBeauTe MpUMEp ANTOPUTMA CXKATUS IS TMHEHHBIX MOJIENIEH.

Kak pagemakepoBcKasi CIOKHOCTh PUMEHSETCSI K OIIEHKE CI0KHOCTU HelpoceTeit?
OOBscHUTE CBOWCTBA PaIeMaKEPOBCKOM CIOKHOCTH (KOHBEKCHOCTbD, CyOalTATUBHOCTD ).

. Kak BeIUncinTh BCPXHIOKO I'paHULY paﬂeMa)KepOBCKOﬁ CJIOKHOCTHU JJIA KJIaCCa BBIITYKIIBIX

byHKINIA?

. B uem paznuia mexay pagemaxepoBckoid 1 VC-pa3MepHOCThIO?
. I[lpuBenuTe mpumep, Tae pageMakxepoBCKasi CI0KHOCTh JaeT 00jiee TOUHYIO OLICHKY, YeEM

VC-pa3MepHOCTb.

DNEeKTPOHHBIA JOKYMEHT
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14.
15.

Kaxk TexHUKH cKaTHsl TOMOTAIOT B MPAKTHYECKOM OlleHKe 00001maromei crnocoonoctu?
OnumrTe NIPUMEHEHHUE PAJIEMaXKEPOBCKOM CIIOKHOCTH K IITYOOKHM HEHPOCETSM.

Kakue orpaHnyeHusl CyIICCTBYIOT NMPH HMCIOJIb30BAaHUHU PATECMaKEPOBCKOM CIIOKHOCTH
IUISL CIIOKHBIX MOJIenein?

Map}KI/IHaJ'IBHBIe MCTOABI

1. Yrto takoe Teopus Mapxku B KOHTeKCTe SVM M kak oHa BIHMSET Ha 00OOIIAFOIIYIO
CIIOCOOHOCTB?

2. Kax rpanuier 06001eHUS 3aBUCAT OT ITUPUHBI Mapku B SVM?

3. CpaBaute SVM U JTOTHCTUYECKYIO PETPECCHUIO IO UX MOIXOIY K MapiKe.

4. Kak BBIYMCIUTH MapXKy JJIs 3alaHHOTO Kiaccugpukatopa?

5. Uro Takoe msarkas Map>xa B SVM u korja oHa npuMeHsercs’?

6. OOBsCHUTE POJIb AP B MAPKUHAIBHBIX MeToax it SVM.

7. Kak rpanutisl 00001meHus U1 MapKHHAIBHBIX METOAOB JI0KA3bIBAIOTCA?

8. IlpuBemure mpumep, rae SVM ¢ MHPOKOH MapKOil NPEBOCXOAMT JIOTUCTHYECKYIO
perpeccuio.

9. Uro Takoe noteps hinge B SVM u kak oHa cBsi3aHa ¢ MapxKoit?

10. Kak ontuMu3upoBaTh MapKy B 3a7jaue MHOTOKJIACCOBOM kiaccupukanmu?

11. OnuimmTe NpakTUYECKYIO peanu3alnio cpaBHeHUss SVM U JIOTUCTUYECKON perpeccuu Ha
JlaTacere.

12. B ueM npeumyIiecTBa Map>KMHAIBHBIX METOJIOB JUIS BEICOKOPA3MEPHBIX JaHHBIX?

13. Kak map>a BIUsIeT Ha YCTOHYUBOCTD MOJIENU K IIIyMY B TaHHBIX?

14. [IpuBeaute hopmyiy Ass rpaHULBl 0000IIEHUS Yepe3 MapKy JUIs TMHEHHBIX SVM.

15. Kakue wmonudukanuu Map>KMHAJIBHBIX METOJIOB HCIOJB3YIOTCS B COBPEMEHHBIX
anropuTmax?

Anpau RKHS

1. Yro Ttakoe Teopema npezacraBieHus: B KoHTeKkcTe siaep 1 RKHS?

2. OOBsCHUTE ICPHBIN TPIOK U €TO POJIb B HEIMHEHHOM OOY4EHUH.

3. Kakwue cBoiicTBa TOIKHBI YAOBIETBOPATH GYHKINU siep?

4. Onumute RBF-s1po 1 ero mapamerpsi.

5. Kak paGoTaeT moJTuHOMHUAIBHOE SIPO U KOTJIa OHO IPUMEHSETCS?

6. Uro Takoe RKHS (BocnpousBojsmiee sapo ['mib0epTOBO MPOCTPAHCTBO) M KaK OHO
cTpouTcs’?

7. TlpuBenute mpuMep NpUMEHEHUS SAEPHOTO TPIOKA K JTMHEHHON PEerpecchy.
Kaxk BbIUMCIUTD TrpamM-MaTpHUIly AJid 3aAaHHOTO siapa?

9. B uem pa3HHIIa MEXIy IOJOXHUTEIEHO OIMPEICIICHHBIMH U YCIOBHO TIOJIOXKHTEIBHO
OIpeCIEHHBIMU I ApaMu?

10. O6®wscHUTE, KaK s/ipa MO3BOJSAIOT peliaTh 3aJaud B BHICOKOMEPHBIX MPOCTPAHCTBax 0e3
SIBHOTO OTOOpa)KEHUS.

11. Kak ontumu3upoBath napamerpbl RBF-sapa mist mydmieid mpon3BoauTeabHOCTH?

12. TlpuBeauTe mpuMepsl MOMYJISIPHBIX siep momuMo RBF u monmmuomMuansHOTO.

13. Kak RKHS ncnonbs3yercs B 3a1auax perpeccuu ¢ siapamu?

DNEeKTPOHHBIA JOKYMEHT
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15.

Urto Takoe siepHble METOIbI B 3a/1a4ax KjiacTepusauu?

Kakue orpaHuveHus CymecTBYIOT IPU HMCIOJb30BaHUHU saep B OoJbIIMX Habopax
JTAHHBIX?

Byctunr
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15.

Onumute anroputM AdaBoost 1 ero OCHOBHBIE IIarHy.

Kakx AdaBoost ctpout ancam0:1b Ci1a0bIX Ki1acCu(pUKaTOPOB?

Jokaxure rpaHuiisl omuook 11t AdaBoost B TepMuHaxX SKCIIOHEHIIMATBHOM MOTEPH.
UYro Takoe cinabbiii yueHUK B KoHTekcTe AdaBoost?

Kak AdaBoost aganTupyer Beca mpuMepoB Ha KaXI0W UTeparuu’?

[TpuBenute npumep peanuzanuu AdaBoost Ha nepeBbsix pemenuii B Python.

B yem paznuna mexny AdaBoost u gpyrumu MetoaMu aHcamMOIUpOBaHuUs?

Kak onenuts npousBoautenbHocTs AdaBoost Ha HecOanaHCUPOBAHHBIX TAHHBIX ?
OO0bsicHUTE POJIb SKCIIOHEHIHANIBHOM noTepu B AdaBoost.

. Uto Takoe nepeoOyueHne B OyCTUHTE U KaK ero n3bexars?
. Kax AdaBoost mpumeHsieTcs K 3aa4aM perpeccuu?
. I[lpuBenute npaktuueckuit npumep cpaBHenust AdaBoost ¢ apyrumu anroputmMamu Ha

JaTacere.
Kak rpanuist ommbok AdaBoost cBs3anbl ¢ VC-pa3zMepHOCTHIO?
Uro Takoe rpaJueHTHbIA OYCTHHT U Kak OH oTiinyaercs oT AdaBoost?

Kakne womuduxanmum AdaBoost wucnonp3yroTcs B COBPEMEHHBIX OHMOIHMOTEKAX
MAIIMHHOTO 00yueHus?

Heitpocetn u NTK
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Urto Takoe HEBBIYKIIOCTh B ONITUMHU3ALIMU HEMpoceTel U Kak OHa BIUSET Ha 00ydueHue?
OO0®bsicHUTE KOHIENIMIO lazy-pexuma B HEUPOCETSX.

Uro Takoe snepHas teopus HeripoceTeit (NTK) u kak ona mojenupyer oOyuenue?

Kak NTK annpokcumupyer nosejieHue HelpoceTn B O€CKOHEUHOU mupruHe?

B uem pa3znuna Mexay TpaauiMoHHbIM 00ydeHueM Herpoceteit 1 NTK-niogxonom?
Kak HeBBIYKJIOCTh MPUBOAMT K NMPOOIEMaM B IPaJUEHTHOM CITyCKe?

Onumute, kak NTK ucnonb3yercs i1 aHain3a CXOAMMOCTH HEUpOCeTe.

[TpuBenute npumep, rae lazy-pexxum ynpoIuaer aHaiu3 HeHpoCceTH.

Kak NTK cBs3aH ¢ raycCOBCKMMU ITPOLIECCAMU?

. Urto takoe 6eckoneynas mupuHa B NTK u e€ implications?

. Kak HeBBIMYKIJIOCTH BIMSET Ha JIaHAMA(T MOTEPh B TITyOOKUX CETAX?

. O6BsicauTe, kak NTK momoraeT B TEOpETHUYECKOM aHATN3€ TIIyOOKOTO OO Y4YCHHS.

. IIpuBenure npaktuyeckui npuMep npumeHeHuss NTK k rpocToii HelipoceTH.

. B uem npeumymecta NTK ns monumanus o6o6matoreit cnocooHocT?

. Kakue orpannuenns cymectBytoT B npumeHeHH NTK k peanbHbIM apxurekrypam?

CoBpeMEHHbIE aCTIEKThI

1.

Urto Takoe Teopust Mapxku 111 SVM B COBpEMEHHBIX KOHTEKCTax?

DNEeKTPOHHBIA JOKYMEHT



Kaxk rpanuipl 00001IeHHs uepe3 Map Ky MPUMEHSIOTCS K TITyOOKUM MOJENSIM?
CpaBauTe SVM U JIOTHCTHYECKYIO PETPECCHUIO0 110 UX TpaHUIlaM 0000IICHHMS.
Kak map:ka BrnusieT Ha yCTOWYMBOCTH K adversarial mpumepam?

o~ w

OnummuTe NpakTUYECKYH0 pealin3aluio cpaBHeHUs SVM U JIOTHCTUYECKON perpeccuu Ha
pEaIbHOM J1aTaceTe.

6. Yro Takoe MapKMHAJIHHBIE METOIbI B KOHTEKCTE OOJIBIINX TaHHBIX?

7. Kak rpanuisl 00001eH s U1 Map KK JJOKa3bIBAIOTCS B COBPEMEHHBIX TEOPHSX?
8. IlpuBenute mpumep, Iae Map>KUHAIBHBIE METO/IbI IPEBOCXOAAT APYTHE MOIXOIBI.
9. Uro Takoe MATKast Mapka U €€ polib B peryisipu3aiun’?

10. Kak onTuMu3upoBaTh MapKy JJisi MHOTOKJIACCOBBIX 3a/1a4?

11. B yem npeumyiecTBa MapKUHAIbHBIX METO/IOB JIIsl HHTEPIPETUPYEMOCTH?

12. Kak map»a cBsi3aHa C MOHATHEM robustness B MaIIMHHOM O0y4eHHN?

13. IlpuBeaute GopMyIty ISl COBPEMEHHON TPaHUIIBI 0000IICHHUS Yepe3 MapixKy.

14. Kax map»uHaJIbHbIE METO/IbI HHTETPUPYIOTCS C HEHpoceTIMuU?

15. Kakue BbI30BbI BO3ZHUKAIOT NPU MPUMEHEHUH Map)KUHAIbHBIX METOJOB K
BBICOKOPAa3MEPHBIM JIaHHBIM?

3aKjIouYeHue U IMOATOTOBKA K HTOTrOBOM arrecTaluu

Urto takoe Dropout u kak oH paboTaeT Kak METOJl peryisipu3anuu’?

Kak Dropout Biusier Ha 0000IIAOIIYI0 CIIOCOOHOCTH HEepoceTen?

OO0BsicHUTE CTAOMIBHOCTD TPAIUEHTHOTO CITyCKa U (DAKTOPHI, €€ BIUSIOIIHUE.

Kak perynsipuzanusi momoraet npeaoTBpaTuTh rnepeodydeHue?

[TpuBenute npumep npuMeHeHus: Dropout B npakTuke r1y00Koro o0yueHusl.

Urto takoe Bapuanuu Dropout (Hanpumep, DropConnect) u ux npeumyiectna?

Kak o1eHuTh cTabMIBHOCTH IPaIMEHTHOTO CITyCKa Ha MpakTuke?

B uem pazauna mexay L1 u L2 perynspusaiueil B KOHTEKCTE UTOTOBOM aTTecTalun?

©oNo Ok~ WNRE

Kak Dropout koMOuHUpYETCS ¢ APYTUMU METOJIaMU PETYIsipU3auu?
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. O0BsicHuTe, KaK HECTAOMJILHOCTh TPATUEHTHOTO CITyCKa MPUBOIUT K TpoljemMaMm B
o0y4eHuH.

11. IlpuBeaure npumep, rae peryspu3anus yiIyqliaeT IpOU3BOAUTEILHOCTh MOAETH.
12. Kak nmoarotoButhest kK Bonpocam o Dropout Ha sk3amene?

13. Yro Takoe ajanTUBHBIE METO/IbI ONITUMHU3AIIMH U UX CBSI3b CO CTAOMIBHOCTHIO?

14. Kak o11eHUTb BIUSHHUE PETYIISIPU3AMH HA TPAHUIBI 0000IIEeHUs?

15. Kakue ki1roueBble TEMbI U3 Kypca ClIeyeT MOBTOPHUTD ISl YCHEIIHON aTTecTalun’?

IIpumepHbIe 3a1aHNS 10 KOHTPOJILHOM padoTe
KonTtpoabsnas padora Nel

1. Onummre anroput™ Halving nuist oHnaitH-00y4eHUS 1 TOKaXXUTE BEPXHIOIO TPaHUILy Ha
quCII0 OMIMOOK B 3a/1aue OMHApHOM KilacCU(UKALMU C M TUIOTE3aMH.

2. Cdopmymupyiite pynnamenTanpHyto Teopemy PAC-o0ydenus u oObsicaute, kak VC-
pasMepHOCTh BIUSET Ha TpeOyemblil pa3mep BBIOOPKH ISl JOCTH)KEHUS €-TOYHOCTH C
BEPOSITHOCTHIO 1-0.
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3. Boruuciure VC-pazMepHOCTh I Kjlacca MHTEPBAJIOB Ha BEIIECTBEHHOW MPSMON M
MPHUBEANUTE IPUMEP pa3OneHUs!, HIUTFOCTPUPYIONIUHI 3TOT pa3Mep.

4. Omnpenenure paeMaxepoOBCKYIO CIOKHOCTb Kjacca (QYHKIHMH U 0OBSCHUTE MPOIECC
CUMMETPHU3AIHH JUTS OIICHKH OKUIAEMOMN OIIUOKH.

5. JlokaxxuTe HEpaBEHCTBO OTPAHMUEHHBIX PA3HOCTEH ISl paieMaXXE€pPOBCKOM CIIOKHOCTH
Y TIPUMEHHUTE €T0 K OlleHKe 0000MaroNIeil criocoOOHOCTH JTMHEHHOTO KiaccudukaTopa.

6. OObBsicHuTe Teopuio Mapku B SVM, Bkirodass ¢GopMmyny s IIUPUHBI MapKu, U
MOKAXXHUTE, KaK OHA CBsI3aHa C rpaHuiield 00600menus mo Vapnik.

7. OnumuTe SASPHBINA TPIOK JUIS TEPLENTPOHA M peaTu3yiTe mpocToil mpumep Ha Python
¢ ucnonb3zoBanueM RBF-sapa mist HenmmHeHO#H kiaccudukaiy 1ByX KIacCOB.

8. Mznoxute maru anroputMa AdaBoost, Jokakutre 3KCHOHEHLHAIBHYIO TpaHUILY
OLIMOKH U pealln3yiTe ero Ha AepeBbsIX peuieHui s nataceta Iris ¢ momorpo Scikit-learn.

9. OObscHUTE KOHIENIHIO lazy-pexxuMa B HeipoceTsx W kak sjepHas teopust (NTK)
anmpPOKCUMHUPYET TOBEICHUE IIIUPOKON CETH B TEPMHUHAX T'ayCCOBCKUX MTPOIIECCOB.

10. Onummte mexanu3m Dropout kak perynspu3auud, OOBSICHUTE €ro BIMSHHE Ha
CTaOMIILHOCTh TPATUEHTHOTO CITyCKa M TPUBEIUTE MpUMEp Kona it nobaBieHus Dropout B
pOCTyIo HelpoceTh Ha Keras.

IIpumepHbIe JOMANIHUE 3aTaHUST

JlomamHee 3aganue 1

1. Peanmsyiite anroputm Weighted Majority Ha Python miist 3amaun nmporao3upoBanust ¢ 5
skcriepramu. OIEHUTE ero MPOU3BOIUTEIBHOCTh Ha CHHTETHYECKOM faracere ¢ 100 mpumepamu
U 00BSACHUTE, KaK Beca BIUSAIOT Ha (PMHAIBHBIN MPOTHO3.

2. Jlokaxure ¢yHnamentanbHyto teopeMy PAC-o0yueHus u paccuuTaiTe JOCTaTOYHBIN
pasmep BeiOopku m miist VC-pazmeproctu d=3, €=0.1, §=0.05. [IpuBeanuTe 4ncieHHBIA TpUMED.

3. Ompenenure pageMakepOBCKYIO CIOXHOCTB JJIs Kjlacca JTMHEHHBIX (yHKIuit B R*n n
NPUMEHUTE HEPAaBEHCTBO OTPAHMYCHHBIX PA3HOCTEH ISl OLEHKH BEPXHEH TpaHUIIbl OMIMOKH
000011eHNS.

4. CpaBuute SVM u norucruueckyro perpeccuto Ha natacere MNIST (moaMHOXKeCTBO U3
1000 mpumepoB) 1O METPUKAM TOYHOCTH M LIMPHHE MapKH. Peanusyiite cpaBHEHHE ¢ TIOMOIIIBIO
Scikit-learn u BU3yanu3upyiite pe3yibTaThl.

5. Omummte anroputM AdaBoost, mokaxure ero TpaHHUIy OMIMOOK M peannu3yilTe Ha
JIepeBbsIX peLICHUi il OnMHapHOW Kiaccugukanuu Ha naracere Breast Cancer (Scikit-learn),
OLICHHB OLTHOKY Ha TeCTe.

JlomamHee 3ajaHue 2

1. Onummre Mmonens mistake-bound u anroputm Hedge s 3KCepTHBIX COBETOB.
Peanusyiite Hedge Ha Python ¢ 10 skcnepramu u mpoaHanusupyiiTe BIMsHUE apaMerpa 3 Ha
YHCJIO OIIHOOK.

2. Beruncnure VC-pa3MepHOCTh ISl Kjlacca MpsIMOYTOJBHUKOB B R™2 m oObscHUTE,
noyemy oHa koHeuHa. [IpuBenuTe npumep shattering-nokasarenbcTBa.

3. OOBsCHUTE CHMMETPHU3AINIO B PAZIEMaXEPOBCKON CIIOKHOCTH U TPUMEHUTE €€ K OI[CHKE
CJIOKHOCTH JJIs1 ABYXCIIOMHON HEMPOCETH C CUTMOUIHBIMU aKTUBALIUSIMU.

4. Onuumre saepHbI Tpiok U Teopemy npeactasienus B RKHS. Peanusyiite RBF-sapo
JUISL PETPECCUM Ha CUHTETUUYECKUX JIaHHBIX U CPAaBHUTE C MTOJIMHOMHUAJIBHBIM A71poM 1o MSE.

5. O6bsicaute lazy-pexxuM B HelpoceTsix U saepHyto Teoputo NTK. [Ipuseaure mpumep,
kak NTK ucnonbe3yercs nis aHanmsa cX0JUMOCTU I'PAAUEHTHOTO CITyCKa B IIMPOKUX CETAX.
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3amanus 1J151 NPOMEKYTOYHOM ATTeCTANUM 10 JUCHUILIMHE (MOTYJII0)

Ne n/m 3ananue OtBer Kommnerenuus
1 HazoBuTe Mojenb, T aNTOPUTMBI 00YUaIOTCS mistake-bound YK-1
MocJe10BaTeIbHO, MUHUMH3HPYS YUCIO OIIMOOK Ha KaXKIOM
miare.
2 Kaxkoii anroputm OHIaiH-00yYEHHs HCIIOIB3YET B3BEIIMBAHHUE Weighted VK-1
9KCHEPTOB JJIs TPOTHO3UPOBAHUS? Majority
3 VYkaxkuTe alropuT™, KOTOPBIA SKCIOHEHIMAIEHO YMEHbBIIAET Hedge YK-1
Beca DKCIEPTOB IIPH ONTHOKAX.
4 Ha3oBute anroput™, rapaHTUPYOLUIUI CXOAUMOCTb JJIs ITepuenTtpon YK-1
JIMHEHHO pa3eTUMbIX JaHHbIX.
5 B PAC-00yueHnn ykaskuTe Mepy CIIOKHOCTH TMIIOTE3HOTO VC-pa3mepHOCTh YK-1
KJ1acca, ONPEEISIONIYI0 €r0 MOLUTHOCTb.
6 HazoBute Teopemy, cBszpiBaromtyto VC-pa3MepHOCTb € dyHIamMeHTaIbHa YK-1
o0o01maroniei crnocoOHOCTHIO. st reopema PAC-
o0OyueHust
7 YKaxXuTe HepaBEHCTBO, YCTAHABIMBAIOILEE PABHOMEPHYIO I'nmuBenko- YK-1
CXOJIMMOCTD AIMIIUPHYECKHUX MEP. KanTennu
8 HasoBute MeTo cCUMMETpU3aLUH, UCIIOIb3YEMBIN B CumMeTpusanus [K-2
pazneMa)kepOBCKON CIO0KHOCTH.
9 B panemMaxepoBCKON CIOXKHOCTH YKaKUTE HEPABEHCTBO IS HepagenctBo OIIK-4
OILICHKH Pa3HOCTEH (PYHKIIUH. OI'PaHUYECHHBIX
pa3HocTeN
10 HazoBuTe MeTo1, MO3BOJISIOMINN OLIEHUBATH 0000meHue yepe3 | Teopust Mmapxku OIIK-4
IIAPUHY Pa3JesIoNIei MoJOCH. s SVM
11 YKaxxute TeopeMy, KOTopasi O3BOJIAET MPEACTABIISTh Teopema OIIK-4
(dyHKIIMM yepes siipa. npeCTaBICHUsI
12 HazoBute nomymnsipHoe A1p0, OCHOBAHHOE Ha €BKJINI0OBOM RBF OIIK-4
PacCTOSIHUMU.
13 YkaxuTe aaroput™ OyCTHHTa, UTEPATUBHO KOPPEKTUPYIOIIHUN AdaBoost OIIK-4
Beca MPUMEPOB.
14 B HeiipoceTsix Ha30BUTE PEXUM, I7I€ 00YUICHUE ITOXOXKE Ha lazy-pexxum OIIK-4
SIICPHBIE METOIBL.
15 HazoBute Teopuio, ONMKUCHIBAIONLYIO THHAMHUKY 00y4eHUs NTK [K-2
LIUPOKUX HEHPOCETEH.
16 VYKaxuTe TEXHUKY PErysprU3alii, CIIy4ailHO OTKITIOYAIOIIYIO Dropout IK-2
HEHPOHBI BO BpeMst 00yUYeHHSI.
17 HasoBuTte cBONHCTBO, ONMCHIBAOIIEE YCTOMYUMBOCTD CrabuinbpHOCTh [K-2
IPaJMEHTHOrO CIYCKA K IIIyMaM. IPaJHEHTHOTO
cIycKa
18 B Map>knHaNbHBIX METOJaX YKaKUTE MOAETID, SVM [K-2
MaKCUMH3HPYIOIIYIO MapKy MEKIY KJIACCAMHU.
19 YKaXuTe TPIOK, TO3BOJISIONMI BEIUNUCIATE CKaJISIPHbIE SnepHbIi TPIOK IK-2
MPOM3BEICHUSI B BHICOKOMEPHBIX ITPOCTPAHCTBAX.
20 HazoBute anroput™, npuMeHsieMbIil U1 CKaTHsI JaHHBIX B ANTOpUTMBI [K-2
JTUHEHHBIX MOJICTISIX. COKaTUs JUIs
JIMHEWHBIX
Mojienen

DNEeKTPOHHBIA JOKYMEHT
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