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1. IlepedeHb NJIAHMPYEMBIX Pe3yJbTATOB 00yUeHHs MO TUCIHUILINHE,
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS MPOTrPaMMBbI

1.1. JducuuniuHa b1.B./IB.01.02 «baiiecoBckue METObI» obecrnieunBaeT
COBEPLICHCTBOBAHUE CIEAYIOLIIMMH KOMIIETCHIUAMMU:
Kon HaunmenoBanue Kon stana | HaumeHoBaHue 3Tana OCBOEHUS
KOMITETCHIIUH KOMITETEHIINH COBEPIIIECHCTBOBAHHS KOMIIETEHIINH
KOMITETCHIIUU
IIKc-2 Crocoben npoBoauth | [1Kc-2.2 Cmocoben Kk  paspaboTke,
AHATTUTUIECKOE MTOBEPKE, OLICHKE
WCCIICIOBaHUC c HCTOB3YEMBIX MOJIETICH
MPUMEHEHUEM
TEXHOJIOTHIA OOJTBITINX
JTAHHBIX
1.2, B pe3ynbraTe 0OCBOSHHSI TUCHUIUIMHBI Y CTYIEHTOB JOJKHBI ObITH CHOPMUPOBAHBI:
[Tpodeccuonanpupie | Kon JTana Pesynbrarer 00yueHus
neiicTBUA OCBOCHHUS
KOMIICTCHIINU
BEJICHIIC [1Kc-2.2 3HaTh:
AHATTUTUYECKOU ® ANITOpPUTMBI MAIlIMHHOTO OOYYCHUs: O0yUYCHHE C YUUTEIICM,

TesATeIbHOCTH B
00JIaCTH HYKOHOMUKHU

oOyueHue 0e3 yuYuTeNs, IMONYyIpaBiseMoe OO0ydeHwHe,
00y4eHHe ¢ MOJKpEIUICHUEM

e OnpenensTs TEOpeTHUECKHe BEpPXHHUE OILIEHKH
1epeo0yYeHHOCTH: CJIO’KHOCT, pas3nenuMocTs,
YCTOMYHBOCTH

e Pemarte mpoOieMbl  TiepeoOydeHuss ©  HemooOydeHUs
aIropuT™Ma

e OopMHpOBaTh  MPEIOKEHUS 10  HWCIIOJIB30BAHUIO
pe3yJIbTATOB aHAIK3a

e MammHHOe OO0ydYeHHue: KiacCUpUKaNuUs, KIacTepuU3alus,
oOHapyXeHre BHIOPOCOB, PUITbTpAIIHS

e MeTonbl W MoOJENW KJIACCH(UKAIUK:  JIOTUCTHYECKast
perpeccus, JIePEBbsI PpEIICHMIA, npeapeTyKIns,
MOCTPEAYKIUS, MOJICNH, OCHOBAaHHBIE HAa MpaBUIaX,
HauBHBIM  OalieCOBCKUIM  anroput™m, Teopema baiieca,
YCUJIGHUE SHTPOITUH WHPOPMAIH

e OunbTpanys IIYMOBBIX  BBIOPOCOB, BHJBI  IIYMOBBIX
BBIOPOCOB: TTI00AIbHBIHN, KOHTEKCTYAIbHBIN, KOJJICKTUBHBIN

® AHanmu3 M300pakKeHWil: TEMIOBbIE KapTbl, aHAJIU3 ceTeil,
aHaJM3 TPOCTPAHCTBEHHBIX JIAHHBIX, aHAIU3 BPEMEHHBIX
psIoB

e MeTo/ibl HaeHTH(PHUKAIIMY TIa0JIOHOB

® MeTo/ibl OIIEHKM MOJIEJEH: OllEHKAa KauecTBa MOCTPOEHHOM
MOJIETT TI0 TECTOBOW BBIOOPKE W aHaIM3 O00O0OIIAIOIIUX
CIIOCOOHOCTEH anropuTMa

e PacrnipejieNIeHHbIN aHAIU3 TaHHBIX

® AHaiu3 IaHHBIX B peaIbHOM BPEMEHH

Ymern:

e OcymiecTBIAT, MOUCK  HMH(GOpMAIMM O HOBBIX U
MEPCIEKTUBHBIX METOJaX aHajuu3a OOJIbIIMX JIaHHbBIX,
CpaBHUTEJIbHBIN aHAJIN3 METOJIOB

2. O0BeM u MecTO TUCHUILIMHBI B cTpyKTYype OI1 BO




pacueTe CTpYKTYphl JUCLUILIMHBI IPUMEHEHBI aKaJeMUUECKHE Yachl (aK.4.).

O6mmit o6vem muctmmuimHbl 3 3E (108 ak.u./81 actp.u.). B nensx mmanupoBaHus, pU

KonnyecTBo akajeMU4ecKHX 4acoB, BBIICICHHBIX Ha 3aHATHS JICKIIMOHHOTO THIa — 16
aK.d., 3aHATHS CEMHUHAPCKOTo ThNa — 16 ak.4.; Ha caMOCTOATENbHYIO paboTy oOydarouuxcs — 72
aK.4. ¥ POMEXKYTOUYHYIO aTTECTAlUIO — 4 aK.4.

MecTo TUCHMITIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOTPaMMBbI:
— muciuminHa b1.B.JIB.01.02 «baitecoBckre MeToab» U3ydaeTcs B 3 ceMecTpe Ha 2 Kypce;
— NUCIHILIMHA PeaTH3yeTCsl MOCIe H3yYCHUs TUCITUTUINH:
MaTeMaTHYeCKHii aHanu3 (B 00beMe OakaiaBpuara),
nuHelHas anredpa (B o0beMe OakanaBpuara),
sKOHOMHYEcKas nH(popMaTHKa (B 00beMe OakagaBpuaTa),
JTMCKpeTHas MaTeMaTnka (B o0beMe OakanaBpuara),
TEOPHsI BEPOSATHOCTH U MaTeMaTHUYECKasi CTaTUCTUKA (B 0ObeMe OakaiaBprara)

— IUCIHILIMHA MOXKET PeaTM30BaThCsl YaCTUYHO WIIH TOJHOCTBIO ¢ MpuMeHeHueM D0 u/wim
JOT. YueOHble MaTepHralibl AUCIUILUIMHBI Pa3MEIIA0TCs 10 ajipecy Ims.ranepa.ru

dbopma MpoMeKYyTOYHOM aTTECTALIMH — 3a4€T C OLICHKOM.

3. Coaep:xaHue H CTPYKTYpPa TUCHMILIUHBI

Tabnuna 2.
OObeM TUCHUILIMHEL, aK. yac/dac dopma
KonrakTHas pabora TEKYIIEro
Ne o/mt HaumenoBanwue Tem (pazaenoB) o0yuaromxcs ¢ KOHTPOIA -
Bcero MpenoiaBaTeeM CP YCIIEBAEMOCTH ,
10 BUaM y4eOHBIX 3aHATUH IIPOMEXKYTOUHOMI
JI | JIP | 113 | KCP aTTecTaluu
Ounas popma 00yueHHS
Tema 1 | BaifecoBckuii TOAXO[ K TEOPUH 13 2 2 9 Omnpoc
BeposiTHOCcTeH. [Iprumepbt
0alfeCOBCKHX pacCyKICHHU.
ConpspKEHHBIE pacIpeieeH s,
aHATUTHYECKHIA OalieCOBCKUN
BBIBO/I, 9KCIIOHEHIIMAJIbHBIH
KJIacC pacnpeesieHui
Tema 2 | baiiecoBckuii BEIOOp MOJEIH. 13 2 2 9 Omnpoc
Perienue 3amauu BeiOOpa MozeIn
no baitecy. OG0CHOBaHHOCTD
MOJIeIH
Tema 3 | Meroj penieBaHTHBIX BEKTOPOB 13 2 2 9 Omnpoc
JUISL 38]1a41 PErPECCUH
Tema 4 | Meroj pesieBaHTHBIX BEKTOPOB 13 2 2 9 Omnpoc
JUTSE 3a/1a49¥ Kiiaccuukaum u
EM-anropurm. baiiecoBckuit
METO/I ITIABHBIX KOMIOHEHT
Tema 5 | BapuanuoHHbIH MOAX0 Kak 13 2 2 9 Ormpoc
NpUOIIMKEHHBIH CII0c00
0aliecOBCKOTO BHIBOJIA
Tema 6 | Meroast Monte Kapio mo cxeme 13 2 2 9 Ormpoc
MmapkoBckuii nerneit (MCMC)
Tema 7 | Hemapamerpuueckue 13 2 2 9 Onpoc
GaiiecoBckue MeToapl. [Iporecchr
Hupuxie
Tema 8 | JlarentHoe pa3meruenue Jupuxie 13 2 2 9 Onpoc
(LDA). Temaruyeckue MOJeIU a3 (1-8),
JUISL KOJUIEKIIMH TEKCTOB KP (1-8)
IIpomexxyTouHas aTTecTanus 4 - - 3auer ¢ OLEeHKOI
Bceero: | 108/81 | 16/12 16/12 72/54

IHpumeuanue: * gpopmvl mexyujeeo kompoius ycnegaemocmu. onpoc (0O), koumponvras paboma (KP)




Ipumeuanue **: @ pamkax yKazauHot KOHMAKMHOU pabomel ¢ 00Y4AIOWUMUCS YHeOHbIe 3AHAMUSL MOy
npogodumucs ¢ ucnonvzosarnuem JOT u/unu 30

Conep:xaHue TUCUUTILTHHBI

Tema 1. baiiecoéckuii nooxo0 k meopuu eepoamuocmei. Ilpumepvr oaitecoéckux
paccyycoenuni. Conpaxcénunvle pacnpeoeieHus, aHAITUMUYECKUI 0ailecO6CKUIl 6bl800,
IKCROHEHYUAIbHBLIL K1acc PAcnpeoeeHull

Paznnuns mexay 0OalleCOBCKMMHU M YaCTOTHBIMHU IOJIXOJaMH B TEOPUHM BEPOSTHOCTEH.
[Tpumep OaiiecoBckuX paccyxiaeHuil. [IpaBuiia cyMMUpOBaHUS U TIPOU3BEACHUS BEPOSITHOCTCH.
®opmyna baiieca. YcnoBHas He3aBUCUMOCTS. JIBa ITOAX0a K TEOPUH BEPOATHOCTEN: YaCTOTHBIN
noaxoa u baitecoBckuii moaxona. CBsi3p MeXIy 0aleCOBCKHM IMOIXO0JIOM M OyJIeBOW JIOTHKOM.
IIpumep BEPOATHOCTHBIX PACCyKICHUM.

Tema 2. Baitecosckuii 6vioop mooenu. Pewenue 3aoauu evioopa modenu no baiiecy.
Obocnosannocmop mooenu.

[Tonueiit  OaiiecoBckmii  BbIBOA. [lpuMep HCHONB30BaHMS — aNpPHOPHBIX  3HAHUIL.
ConpsokeHHble pacripenesienus. BepostHocTHas mozens oOydyenus. HMepapxuueckas cxema
baiieca.

[Mpunuun Haubosbiielr oO0ocHOBaHHOCTH. (OOCHOBaHHOCTH Moxenu. [Ipumepst
MCIIOJIb30BaHU.

Tema 3. Memoo penesanmuuvix 6eKmMopos 0.1 3a0a4u pezpeccuu

OO6oOuieHHble JMHEHHbIE Mojenu. MeTtoa Makcumyma Ipasjononoous. Beenenue
perymnsipuzauuyd. MeTosx peleBaHTHBIX BEKTOPOB. MeEToA peleBaHTHBIX BEKTOPOB JUISl 3aauu
perpeccuu.

MeTtoa MakcumMyMa npasonogo0us (Jioructuueckast perpeccust). Ontumusanus QyHKIUN
npasgomnonodus (IRLS). Merox peneBanTHbIX BekTopoB. [Tpubnmxenune Jlamnaca. Beruncinenue
000CHOBaHHOCTH. MeTO/1 peJieBaHTHBIX BEKTOPOB /IS 3a7aul KJIacCU(PUKaIUU.

Tema 4. Memoo peneeanmmuvlx 6eKkmopoe ona 3aoauu kiraccuguxayuu u EM-anzopumm.
baiiecoeckuit memoo 2nagnvix Komnonenm.

Meton ontumuszauuu Herlorona. EM-anroputm B obmem Buge. EM-anroputm s
paszieneHusi rayccoBckol cMecu. Jloructuueckas M MyJbTHHOMHUANIbHAs perpeccus. Meroa
peeBaHTHBIX BEKTOPOB IS 3a]]a4H KilacCU(pUKAIIH.

3ajaya yMEHBILIEHUS pa3MEPHOCTH B JAaHHBIX. MeToJA TJaBHbIX KOMIOHEHT. EM-
anroput™m st PCA. Yder nponyckoB B JaHHBIX. bailleCOBCKMU METO| TJIaBHBIX KOMIIOHEHT.
BeposiTHOCTHAst cMech ITaBHBIX KOMIIOHEHT. [[puMeHeHre cMecH II1aBHBIX KOMITIOHEHT.

Tema 5. Bapuayuonnwiit n00X00 Kax npudausceHHvlil CnOcod 6aieco8ckozo 6vi600a
["amma-pacnipenenenue. BoiBon B BeposSTHOCTHBIX Mojensx. [Ipumepbl BEpOSITHOCTHBIX
MOJIEJIEH: JINHEHHAas, JIOTUCTUYECKas: PErpecCuu, CMECh HOPMAJIBHBIX pacnpenesneHnii. Huxuss
olleHKa OOOCHOBAaHHOCTH. MuUHHMMH3alMS B ceMeilcTBe (aKTOPU30BAHHBIX PpaCHpPEIEICHUN.
[Tpumep npUMeHeHUs: BapHallMOHHOTO MOAX0/1a AJIs1 MOJIEH JIMHENHONW PETPECCUH.
Huseprenius KynbOaka-Jleitonepa. Bapuanumonnsiii EM-anroputm. Pacnpenenenue
Jbxeddpuca. Bapuanronnas auHelHas perpeccusi.

Tema 6 Memoovr Monme Kapno no cxeme mapkoeckuii yeneit (MCMC)

Metoast MonTte Kapiio B 6aitecoBckom moaxone. IIpocreiimue metonsl renepanuu. Mnes
MCMC. Teopernueckue cBoiicTBa MapkoBckux weneid. Cxema Merponoauca-XacTuHrea.
Cxema I'mb6ca. Ilpumenenue cxembl [mOOca myis aucKpeTHON MapkoBcKoW ceTu. OreHKa
HOPMHPOBOYHOM KOHCTAHTHI PacTpeieJICHuUs ¢ TOMOIIbIO cxeMbl [ mb0ca.



Tema 7. Henapamempuueckue oaiiecoeckue memoowl. Ilpoueccol /Jupuxne
Pacnipenenenne Jlupuxie u ero cpoicTBa. ['eHepanus BbIOOpKH W3 paclpeaeiacHUs
Hupuxne. Habop ramma-pacnpenenenuii. “Jlomka nanku” (Stick-breaking). YpHoBas cxema.
[Ipoueccor Hdupuxie. YcnoBHble pacnpenenenus. [Ipencrapnenus npouecca Jupuxie.
CwMmech pacnpe/iesieHuii ¢ apUOPHBIM PacIIpeeIeHUEM, 3a/laHHbIM IpolieccoM Jupuxie.
Cxema MakHuepna. KosnancupoBannas cxema MaklyepHa. BapuaiimoHHbIN BBIBO/I.
O606menus nporecca Jupuxie. [Ipunosxkenus nporeccoB Jupuxiie 1 UX pacumpeHuii.

Tema 8. /lamenmnoe pazmewienue /{lupuxne (LDA). Temamuueckue mooenu 0nsa KoaI1eKyuil
meKcmos.

Pacnpenenenune Hupuxne. Monens LDA. BapuaiinoHHblil moxoa 1Jisl BBIBOJA B MOJIETH
LDA. Cxema I'mb66ca mis BeiBoga B Mozaenu LDA. CnocoObl MpUMEHEHHS TEeMaTHYeCKOH
Mojemu LDA.

4. MarepuaJibl TEKYIIer0o KOHTPOJISA YCIIeBAeMOCTH 00y4Yarommxcst 1 (poH
OLICHOYHBIX CPE/ICTB MPOMEKYTOYHOH ATTeCTAlMH MO AUCHUILINHE

4.1. ®opMbI 1 METOABI TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH.
41.1. B xome peammsanun aucuuiinasl b1.B.JIB.01.02 «baiiecoBckre METOIBI»
UCTIOJIB3YIOTCS CISYIOIINE METO/IbI TEKYIETO KOHTPOJIS YCIIEBAEMOCTH O0YUYaOIIMXCS:

Tema MeToabl TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH
Tema 1 Ompoc
Tema 2 Onpoc
Tewma 3 Ompoc
Tema 4 Omnpoc
Tema 5 Ompoc
Tema 6 Ompoc
Tema 7 Omnpoc
Tema 8 Omnpoc, nomamrHee 3aaane o TemaM -8, koHTpoapHast pabora o Temam 1-8

4.1.2. 3a4eT NPOBOAUTCS C MPUMEHEHHEM CJIeAYIOIIHX MEeTOA0B (CPeACTB):
3aueT ¢ OLEHKOM MPOBOJIUTCS B BU/IE€ MMCbMEHHOW KOHTPOJIbHON pabOTHI.
4.2. MarepuaJibl TEKyIIero KOHTPOJISA YCIIEBAEMOCTH 00y4aI0IINXCs

TunoBble OLleHOYHbIE MAaTePUAJIbI 110 TeMe 1

Ompoc:

e Packpoiite paznuuume Mexay O0aileCOBCKUMM UM YacTOTHBIMHM IMOJIXOJaMHU B TEOPUHU
BEPOATHOCTEHN Ha MPUMEpAX.

e Packpoiite cyTh 6aileCOBCKHUX pacCyKJIeHUM, IPUBEAUTE IIPUMeED.

e PackpoiiTe  CcyTh  mOpaBWia CyYMMHPOBAHMSI W MPOU3BEICHUS  BEPOSTHOCTEH,
IIPOJEMOHCTPUPYHUTE IPABUIIO HA IPUMEDE.

e [lpuBenute mpumep  ucmonb3oBaHus  (Gopmyisl  baifeca,  nmaiite  ompeneneHue
YCIOBHOM HE3aBUCUMOCTH.

e Packpoiite cyTh 4acCTOTHOTO U balieCOBCKOT0 MOX0/1a K TEOPUH BEPOATHOCTH.

e Jlokaxure CBSI3b MEXIy 0alleCOBCKUM  MOAXOJOM W  OyleBOM  JIOTMKOW U
MIPUBEIUTE IPUMEPHI BEPOSITHOCTHBIX PACCYKICHUM.

TunoBble OLlEeHOYHbIE MATEPUAJIBI 110 TEMe 2



Omnpoc:

Packpoiite cyTb 1osiHOT0 0alfeCOBCKOTO BBIBOJA U MTPOJIEMOHCTPUPYITE €€ Ha pUMEpeE.
Packpolite cyTh CONpPSIKEHHBIX paCIpPEIeICHUI U IPOJIEMOHCTPUPYUTE €€ Ha TPUMEPE.
PackpoiiTe 0COOEHHOCTH U CyTh BEPOSTHOCTHON MO/ OOyUCHHS.

Packpoiite ocobeHHOCTM M CyTh Hepapxuyeckas cxema baifeca, mnpuBenute mpumMep
nepapxuyeckoit cxemnl baiieca.

Packpoiite cyTb U mpUHLUIBI HanOoblIel 000CHOBAHHOCTH MOJIENIU, MIPUBEAUTE MPUMEPHI
UCIIOJIb30BaHUs.

TunoBble OleHOYHbIE MATEPUAJIBI 11O TeMe 3

Ormpoc:

PackpoiitTe 0coOeHHOCTH U CYTh OOOOIIICHHBIX TUHEHHBIX MOJICIICH, IIPUBEIUTE MIPUMED.
PackpoiiTe 0cCOOEHHOCTH U CYTh METOZIa MAKCHMYMa IIPaBIOTIO00MsI, IPUBEIUTE IIPUMED.
Packpoiite 0cOOEHHOCTM M CYyThb METO/a PEJEBAHTHBIX BEKTOPOB JJISl 33JaYd PETPECCUH,
MPUBEAUTE TPUMED.

Packpoiite 0cOOEHHOCTH U CYTh METO/Ia PEIeBAaHTHBIX BEKTOPOB JJIS 3a7aUd Kiaccu(UKalnu,
[IPUBEAUTE IIPUMED.

TunoBble OLlEeHOYHbIE MaTepUaJibl 110 TEME 4

Ompoc:

e Packpoiite 0COOEHHOCTH U CyTh M€TO/1a onTUMH3ai HproToHa, nmpuBeauTe npumep.

e Packpoiite ocobeHHOCTH U cyTh EM-anroputma B 0011eM BUJIe U IPUBEAUTE TIPUMED.

e Packpoiite CyTh 1 0COOCHHOCTH METO/Ia PEIIEBAHTHBIX BEKTOPOB IS 3a/1a4H KJIaCCH(DUKAIIHH.

e Packpoiite cyTh 3aJ1Ja4¥ YMEHBIICHHsI Pa3MEPHOCTH B IAHHBIX, IPUBEIUTE IPUMED.

e Packpoiite cyTh METO/1a INIABHBIX KOMIIOHEHT, IPUBEANTE IIPUMED.

e Packpoiite cyThb METO/1a BEPOSATHOCTHOW CMECH I'IaBHBIX KOMIIOHEHT, IPUBEAUTE IIPUMED.

TunoBble OLEHOYHBIE MATEPHAJIBI IO TEME S

Ompoc:

e Packpoiite CyThb BEpPOSTHOCTHBIX MOJEJEW, NMPUBEAUTE NPUMEP JIMHEWHON pPErpecCHOHHON
BEPOSITHOCTHOW MOJEIIH.

e PackpoiiTe CyTh HIKHEHl OIleHKa OOOCHOBAaHHOCTH, MHUHHMM3AallUM B ceMelcTBe
¢dakTopu3oBaHHBIX pacnpeaeneHuil. IlpuBeture npuMep NPUMEHEHHUS] BapUALIMOHHOTO
MOAXO0AA Il MOJEIIN JTUHENHOMN PErpeCcCUH.

e Jluseprenuus Kynbbaka-Jleiionepa. Bapuanuonnsiii EM-anroputM. Pacnpenenenue
Jlxedpdpuca. BaprannonHas i1nHelHas perpeccusi.

Tunosbie olleHOYHBIC MATEPHAJIBI 110 TeMe 6

Omnpoc:

e Meroast Monte Kapio B GaliecoBCKOM MOAXO/IE.

e [lokaxxure Ha MpuMepe NPOCTEHIINE METO/IBI T€HEPALIAH.

e [Jokaxxnure Ha MpUMEpE TEOPETUUECKNE CBOMCTBA MAPKOBCKUX LENEN.

e [lokaxnuTe Ha MpUMeEpPE UCIOIb30BaHUE MAPKOBCKHUX CETEH.

e Packpoiite cyTh cxemsl Merpononuca-Xactunrca. [lokaxure Ha npuMepe

e [lokaxwure Ha MpUMepe NpUMeHeHHne cxeMbl [ nb0ca st TUCKPETHOW MapKOBCKOM CETH.

e OrneHka HOpPMUPOBOYHOM KOHCTAHThI paclpeiesieHus ¢ MOMOIIbIo cxembl [ nb06ca.

Tunosblie OLleHOYHBIE MATEPHAJIBLI 10 TeMe 7

Omnpoc:

Pacnipenenenne Jlupuxsne u ero cBoiicTBa. ['eHepanus BBIOOPKH W3 ThpacHupeaeacHus
Hupuxie. [Tokaxure Ha nmpumepe.



e Habop ramma-pacnpenencuuid. “Jlomka nanku” (Stick-breaking). YpHoBas cxema.llokaxure
Ha IpUMepax.

e Ilpoueccel [dupuxne. YcnoBHble pacnpenenenus. IIpeacrasienuss npouecca lupuxiie.
IToxaxxute Ha IpUMEPE UCIIOJIB30BAHKE ITpoLeccoB Jupuxie.

e (CMech pacnpeneieHUud C alpUOPHBIM paclpelesIeHueM, 3aJaHHbIM IporeccoM Jupuxie.
IToxakure Ha IpuUMeEpeE.

e (Cxema MaxkMuepna. Komtancuposannas cxema MakMuepna. [lokaxkure Ha npumepe.

e (O06o06menus npouecca lupuxie. [IpuBeaure npumepsl NpUiIokKeHUH npoueccos upuxie u
UX pacUIMpEHUN.

TunoBblie OLlEHOYHBIE MAaTEePHUAJIBI IO TeMe §
Omnpoc:
e Pacnpenenenue Jupuxie. Monens LDA. Tlokaxute Ha ipumepe.
e Bapuanuonsslii noaxon s BeiBoga B Mogenu LDA. Tlokaxurte Ha nmpumepe.
Cxema ['u66ca ms BeiBosa B mogenu LDA. Tlokaxure Ha mpumepe.
e CnocoOvl mpuMeHeHus Tematnieckoil mogenu LDA. Tlokaxute Ha nmpumepe.

[omariHee 3ananue:

[Ipu BbIMOJIHEHMM JOMAIHEro 3aJaHusl CTyJeHTaM HpejJiaraercs paspalboTaTh
IIporpamMmy, pelaronyo OJHy U3 3a1a4 UCIOJIb30BAHUE OJTHOTO U3 METOJIOB, IIPEIIOKEHHBIX Ha
JEKLUAX.

CTyneHTbl CaMOCTOSITENIbHO BBIOMPACT HMCTOYHHKH JAaHHBIX Ui pa3padaTbiBacMoii
nporpamMMbl. Eciau  mpernonaBaTenb CUYMTaeT BbIOpaHHbIE HMCTOYHUKU JIOCTATOYHBIMM IS
YCIEIIHOTO BBINOJHEHUs 3aJaHus, TO CTYJE€HT MOXET IPUCTYIATh K BHIIOJHEHUIO 3a1aHus. B
IIPOTUBHOM CJlydae CTYACHT JIO0JDKHA yCTPaHUTh BCE 3aMEuYaHus IPENoJaBaTesiss U IOBTOPHO
IIPEACTABUTH TEMY HA COIVIACOBAHHUE.

Ilocne coryiacoBaHusi TEMbl, CTYAEHTOM TPOBOAMTCA aHalIM3 C pa3pabOTKOM
HEOOXOIUMBIX MPOTPaMM U aJrOPUTMOB.

Hanpuwmep, nomammusss pabora mo teme «JlatrentHoe pasmenienue upuxie(LDA)»
IpEeJCTaBIsAeTCs B MUCbMEHHON (JOpME U COAEPIKUT CIEAYIOIINE pa3/Ieiibl:

1. Jlnsa Habopa 00BEKTOB MPOU3BOAUTCS pacueT OCHOBHBIX Moka3aTeneid LDA.

2. IlogOupaercst U, ecau HEOOXOAMMO, MOJTUIMPYETCS aaropuTM(bl) paccMaTpuBaeMblii(bie) B
paMKax TEMBI.

3. IlpeacraBnsitorcs B~ NMUCBMEHHOM  BHJE  pe3yibTaThl  MAIIMHHOTO  OOy4YeHHH,
MO (ULIMPOBAHHBIE AITOPUTMBI U MPOTPAMMBI, TaKXKe yKa3bIBaIOTCS MapamMeTpbl KadecTBa
napameTpsl OLIHOOK.

KonrponsHas padora:

Bonpoc 1. Ha npumepe HaGopa 1aHHBIX PeIIoKEHHBIX MpernoiaBaTeieM (MaTpuia
pa3MepHOCThIO He Oosee 5x40) MOoKaXUTe UCIONIb30BAHHE METO1a MAaKCUMyMa
MIPaBIOTIOI00MSI.

Bomnpoc 2. PacckaxuTe 0 METOJE IIaBHBIX KOMIIOHEHT U PACCKaKUTE B KAKMX CIIy4asX €ro
HaJI0 UCTIOJIb30BaTh.

4.3. OueHo4HbIe CPeACTBA AJIs1 IPOMEKYTOYHOH aTTeCTALMU.

4.3.1. IlepeyeHb KOMIETEHIUIi ¢ yKa3aHHEM 3TanoB UX (opMUPOBaAHHSA B MpoIlecce
0CBOeHHs 00pa3oBaTe/bHOI nMporpammal. [loka3zaTe/u U KpUTEPUH OLEeHUBAHUS
KOMITETEHIHI ¢ y4€TOM 3Tana ux (popMHPOBAHUS.



Kon HaumenoBanue Kon HaunmvenoBanue »sTama OCBOEHHUSA
KOMIICTCHIIU KOMIICTCHIIUN JTala OCBOCHHUA | KOMIICTCHIIMHU
KOMIICTCHIIU
IIKc-2 Crocoben npoBoauth | [1Kc-2.2 Cmocober Kk  pa3paboTke,
AHAITMTHIECKOE MTOBEPKeE, OIICHKE
HCCITIEAOBAHKE c HCIIONIE3YEMBIX MOCIICH
MPUMEHECHUEM
TEXHOJIOTHIA OOJBITINX
JTAHHBIX
DTan 0CBOEHHS Iloka3zarennp OLICHUBAHUsA KpI/ITepI/Iﬁ OLICHUBAHUs
KOMIICTCHIIUN
IIKc-2.2 Cnocobern k pa3paborke, moBepke, | IlommmaeT m OOBSACHSET colep)KaHUC H
OIIEHKE HCIOIB3YEMBIX MOJIETIeH ITOCIIEZIOBATEIHHOCTD BBITIOJTHEHHS
3TaroB pa3pabOTKHU, MOBEPKH U OICHKU
HCIOJIb3YEMBIX MOJIENEH

4.3.2. TunoBble OlleHOYHbIE CPeICTBA.

Bonpocsl k 3auery:

Packpoiite paznuuume Mexay OalleCOBCKUMH M YaCTOTHBIMHM IMOAXOJaMU B TEOPUHU
BEPOATHOCTEMN Ha MTPUMEPAX.

Packpoiite cyTh 0alleCOBCKUX pacCyXIE€HUMN, IPUBEIUTE IIPUMED.

Packpoiite  Ccyrp  mpaBwia  CyMMHpPOBAaHHS M IPOU3BEICHUS  BEPOSATHOCTEM,
IIPOJEMOHCTPUPYHUTE IPABUIIO HA IPUMEDE.

[IpuBenute mnpumep  wucnonas3oBanus  (opmynsl  baifeca, JlaiiTe  ONpeJeTeHue
YCIIOBHOW HE3aBUCHUMOCTH.

Packpoiite cyTh 4acTOTHOTO M balieCcOBCKOT0 MoX0/1a K TEOPUH BEPOATHOCTH.

[Tokaxkute CBsI3b  MEXAYy OalleCOBCKMM  TOIXOAOM ¥ OyneBOW  JIOTUKOH U
MIPUBEIUTE TPUMEPHI BEPOSITHOCTHBIX PACCYKICHHH.

Packpoiite cyTh oJIHOTO 0aileCOBCKOTO BBHIBOJIA M MIPOJEMOHCTPUPYIUTE €€ Ha IPUMEPE.
Packpoiite cyTh CONPS)KEHHBIX PaCIpEACIICHUN U TPOJIEMOHCTPUPYITE €€ Ha IPUMEDPE.
Packpoiite 0cOOEHHOCTH U CYyTh BEPOSATHOCTHOM MOJIETTH OOYyYEHHS.

Packpoiite 0cOOEHHOCTM H CyTh Hepapxuyeckas cxema baiieca, mpuBeautre mnpuUMep
uepapxmnyeckom cxemsl baiieca.

Packpoiite cyTh ¥ TPUHITUIIEI HAUOOJBIIIEH 000CHOBAHHOCTH MOJIENH, TIPUBEAUTE MPUMEPHI
MCIIOJIb30BaHUS.

PackpoiiTe 0coOeHHOCTH U CYTh OOOOIIICHHBIX TUHEHHBIX MOJIENICH, TIPUBEUTE TIPUMED.
PackpoiiTe 0cOOEHHOCTH U CYTh METOZa MAaKCHMYMa MPaBIONO00MsI, IPUBEIUTE TIPUMED.
PackpoiiTe 0COOEHHOCTH M CYyTh METO/a PENEBAaHTHBIX BEKTOPOB MAJS 3aJaud PETPECCHH,
MIPUBEIUTE TIPUMED.

PackpoiiTe 0COOEHHOCTH U CYyTh METOJIa PEJICBAHTHBIX BEKTOPOB IS 3a7a9u KIacCU(UKAIUH,
MIPUBEIUTE TIPUMED.

PackpoiiTe 0cCOOEHHOCTH M CyTh MeTO/a onTuMu3aiiuu HeroToHa, MpuBeIuTe IPUMED.
Packpoiite ocobennocTu u cytb EM-anroputma B 00111eM BUJIe U TPUBEIUTE TIPUMED.
Packpoiite cyTh 1 0COOEHHOCTH METO/Ia PEIICBAHTHBIX BEKTOPOB JIJIS 33/1a4M KJIacCU(DUKaIIAN.
Packpoiite cyTh 3a71a4 yMEHBIIIEHUS Pa3MEPHOCTH B JAHHBIX, TPUBEIUTE TPUMED.
Packpoiite cyTh METO/1a TJIABHBIX KOMITOHEHT, IPUBEAUTE IIPUMED.

PackpoiiTe cyTh ME€TOJ1a BEpOATHOCTHON CMECH IJIaBHBIX KOMIIOHEHT, IPUBEIUTE MIPUMED.
Packpoiite CyTb BEpOSATHOCTHBIX MOJEJIEH, NMPUBEIUTE NMPUMEP JIMHEWHOW PErpeCCUOHHOU
BEPOATHOCTHOW MOJIEIIH.
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Packpoiite cyTb HWXKHEW OlEHKa OOOCHOBAaHHOCTH, MHHHMMHU3AIMM B CEMEHCTBE
(dakTOpH30BaHHBIX pacrpeneneHuil. llpuBeTure mnpuMep NTpUMEHEHHS BapUALIIOHHOTO
NOXO0Ja JIsl MOJENH JTMHEUHON PEerpeccuu.
Huseprenmuss  Kynpbaka-Jleiibnepa. BapuanuonHbii
Jxeddpuca. Bapuanmonnas auHelHast perpeccusi.
Mertonbsl Monte Kapio B 6ailecoBckoM OJIXO/IE.
IToxakure Ha IpUMeEpPe MPOCTEUIINE METO/IbI T€HEPALUH.
IToxakure Ha IpUMEPE TEOPETUUECKUE CBOMCTBA MAPKOBCKUX LICTIEH.

[Tokakure Ha IpUMEPE UCIIOIB30BAHNE MAPKOBCKUX CETEH.

Packpoiite cyth cxemsl Merponoinuca-Xactunrca. [Iokaxure Ha npumepe

[Toxaxkute Ha npumepe npuMeHeHue cxeMmbl [ n66ca s AMCKPETHOM MapKOBCKOI ceTH.
OrneHka HOPMUPOBOYHOM KOHCTAHTBI paclpeleIeHus ¢ OMOILbIO cxeMbl ['n60ca.
Pacnpenenenune Jlupuxiie u ero cBoiicTBa. ['eHepaiust BBIOOPDKM U3 ThpacHpeeNeHUs
Hupuxne. [Tokaxxute Ha mpumepe.

HaGop ramma-pacnpenencuuii. “Jlomka nanku” (Stick-breaking). YpHoBas cxema.llokaxure
Ha IpUMepax.

[Iponeccet upuxiie. YcnoBHble pacnpenenenud. l[IpeacraBienust mponecca [upuxie.
IToxakure Ha mpUMEpPE UCIIOIB30BAHKE NTPOLECCOB J(upuxiie.

CMmech pacrpeziefieHUll C anpUOpPHBIM paclpesesieHueM, 3aJaHHbIM ImporeccoM Jlupuxie.
Ilokaxkure Ha mpumepe.

Cxema MakUuepna. Komnancuposannas cxema MakMuepna. [lokaxxure Ha npumepe.
O6006menus npornecca Jupuxie. [IpuBenute nmpuMepsl MpriIoKeHwd mporeccos upuxie u
UX pacUIMpEeHUN.

Pacnpenenenue upuxie. Mogens LDA. Tlokaxurte Ha mpumepe.

Bapuanuonnsiii nonxon st BeiBoja B Mogenu LDA. [lokaxurte Ha mpumepe.

Cxema I'n66c¢a nis BeiBosia B Mosienn LDA. Tlokaxurte Ha npumepe.

Crnioco6b! npumenenus remaruyeckoit Mmogenu LDA. TlokaxuTe Ha mpumepe.

Ha npumepe Habopa JaHHBIX NPEUIOKEHHBIX MpenojaBaTesieM (MaTpulla pa3MEpPHOCTBIO HE
6onee 5x40) mokakuTe MCIIOJIB30BAaHUE METOAA MAaKCUMyMa MPaBI0MoA00Hs.

Pacckaxxure 0 MeTOAE TIJIABHBIX KOMIIOHEHT M PACCKaXKUTE B KAKUX CIydasxX €ro Halo
HCIIOJIb30BATh.

EM-anroputm. Pacnpenenenue

Ixana oueHNBaAHNUA.

Orenka omnpezensiercs mo Gopmyie:

Ya ompoc + Y4 n.3.+ 4 x.p.+ V4 cniava 3adera.
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OTIU4YHO

3auTeHo

[Tonnble, rIyOOKHME W CHCTEMaTUYECKHE 3HAHMS,
MOJIHBIN Y MPABUJIBHBIA OTBET HA TEOPETUYECKUU
BOIIPOC, TOJIHOE U IPaBUJILHOE PELICHUE 3a1a4H.

OTJIINYHO

3ayTeHo

['nmy6okue CUCTEMATUYECKUE  3HAHUA,
MIPaBUJIBHBII OTBET HAa TEOPETHYECKU BOMPOC,
[IPaBUJILHOE PELIEHUE 3a/1a4H.

OTIU4YHO

3auTeHo

CucremaTn4yeckue 3HaHUs, MPABUIIBHBIA OTBET HA
TEOPETUYECKUN BOIIPOC, MPABUIBHOE pPELIECHUE
3a7a4u.

Xoporo

3aureHo

CucreMatudeckue 3HaHWA, HpaBHHBHBIﬁ OTBCT Ha
TeOpeTI/I‘ICCKI/Iﬁ BOIIPOC C HE3HAYUTCIBbHBIMHU HEC
TOYHOCTAMHU, MPABUJIIBHOC PCIICHUC 3aa4H.
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10- Tpagumonn | «3aureHoy/ Omnpenenenue
OanpHas as mKasna «He
Kaiza 3aYTEHO»
6 Xopowo 3auTeHo CucremaTnueckue 3HaHUs, IPABUIbHBIN OTBET Ha
TEOPETHUYECKUN BOMPOC C HE3HAUYUTEIbHBIMU HE
TOYHOCTSIMHM, TPaBUIbHOE pEUICHHE 3aJaydl C
HE3HAYMUTEJIbHBIMU HETOUHOCTSIMH.
5 VY nosnerBopu 3a4TeHo OTBEeT Ha TEOPETUYECKUU BOMPOC HEMOJIHbIN,
TEIBHO [IPaBUJIBHOE pelieHne 3a/1a4u c
HE3HAYNTEJIbHBIMH HETOUHOCTSIMH.
4 VnosnerBopu | 3auteHo | OTBET Ha TEOPETUYECKUH BOIPOC HEMOJIHBIH,
TEIbHO pellleHre 3aJaud  COACPKHUT apudMeTudecKue
OMOKK, HE BIMAIONIME HA MPAaBUIBHOCTH XOAA
pellIeHus 3a/1a4H.
3 Heynosnerso | He 3auteno | OTBET Ha TEOPETHYECKHM BOIPOC HEMOIHbIH,
PHUTENBHO pellieHrne 3aJadyd  COJAEPKHUT HUICOJIOTUYECKHUE
OIINOKH.
2 HeynosnerBo | He 3aureno | OTBET Ha TEOpETHYECKUIl BOMPOC HEBEPHBIN
PUTEIIBHO u/unm pelieHue 3a/1a4uu COJIEPIKUT
UCO0JIOTHYECKHE OIIHUOKH.
1 Heynosnerso | He 3auteno | OTBeT Ha TEOPETHUECKHUH BOMPOC HEBEPHBIH U
PUTEIBHO pelieHue 3a71a4u OTCYTCTBYET.
0 Heynosnerso | He 3aureno | OTBeT Ha TeOpeTUUYECKUI BOIPOC OTCYTCTBYET U
PUTEJIBHO pellIeHue 3a7]a4l OTCYTCTBYET.

4.4, MeToauuyecKkue MaTE€pHaJIbI 110 MIPOBECACHUIO l'lpOMC?KyTO‘-IHOﬁ aTTeCTallumn

3aueT npoBoAUTCA B ayauTOopuu. OTCUET BpeMEHH, OTBEJCHHOIO HAa MUCBMEHHYIO paboTy,
UJET 110 3aBEPIICHUH NPOLIETyphl pa3MELIECHHS CTYI€HTOB U pa3lauy 3alaHui.

CryneHT 00s13aH SBJIATbCA Ha NUCbMEHHBIH KOHTPOJIb B YKa3aHHOE B paclMCcaHuu Bpems. B
ClIy4ae ONO3/laHusl BpEMs, OTBEJCHHOE Ha MMCbMEHHBII KOHTPOJIb 3HAHUI, HE TIPOAJIEBAETCS.

[Ipu cebe cTyAeHTHI MOTYT UMETh TOJIbKO MUCHbMEHHBIE MPUHAATIEKHOCTH. Heobxoaumyro
JUIS BBITIOJIHEHHSI paO0ThI OyMary BbIAAET MpenojaBareib.

IIpenonaBaTens pazgaeT BapuaHTBl paObOTHI, coAepKaluii 2 Bomnpoca. JIUCTBI ¢ 3aJaHuAMHU
JIOJDKHBI OBITh MOBEPHYTHI TEKCTOM BHU3, YTOOBI CTYJEHTHI O OKOHYAHUS MPOLEAYphl pa3iadun
HE MOIVIM HayaTh BbINOJHEHHE paboThl. Ilo oOKxOHUaHMM pa3adl BapUAHTOB CTYyJEHTaMm
paspelaeTcss MEepeBEPHYTh TEKCT 3aJaHHUS U OJHOBPEMEHHO MPUCTYNUTh K BBIIOJHEHUIO
pabotel. Ilo OKOHUAHUM OTBEJEHHOTO BPEMEHH CTYAEHThl OJHOBPEMEHHO 3aKaHUYMBAIOT
BhINoJIHEHHE padoThl. Eciiu paboTa 3aBepiiieHa CyIeCTBEHHO paHblle CPOKa, TO MO pa3peIieHuto
npenoaaBaTess CTYJAEHT MOXKET MOKUHYTh ayIUTOPUIO TOCPOUHO.

MoGuiibHble Tene(OoHBI JTOMKHBI OBITh BBIKIIOUEHBI M YOpaHbI CO CTOJIOB, JOIMYCKaeTcs
UCIIOJIb30BAaHNE  KAJIbKYJISTOPOB,  BBIMOJHSIONIMX  TOJIBKO  MPOCThIE  apudmMeTrnyeckue
BBIUMCIICHMSL.

Bo Bpemst mpoBeneHUS MHCHbMEHHOIO KOHTPOJIS 3HAHUM CTyAEHTaM HE pa3peliaercs
MOJIb30BAaThCsl  yYEOHBIMH MpPOrpaMMaMH, CIPAaBOYHMKAMM W MPOYUMH  HCTOYHUKAMHU
uH(pOpMaLIUH.

Hcnonb3oBaHue MarepuanoB, a TakKe MOIMBITKA OOIIEHUS C JAPYTUMH CTYJEHTaMHU WU
WHBIMM  JIUAMH, B TOM 4YHCJIE€ C TPUMEHEHHEM DJEKTPOHHBIX CPEACTB  CBS3H,
HECaHKIMOHUPOBAHHbBIC IEPEMELICHMS U T.I1. SIBJIAIOTCS. OCHOBAHUEM ISl yAIEHUSI CTYACHTA U3
ayJUTOPUU U MOCIEAYIOIIEro MPOCTABICHUS B BEIOMOCTh OLICHKH «HEYI0BIETBOPUTEIBHON.
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Bo Bpems npoBeneHns: MMCbMEHHOTO KOHTPOJIS 3HAHUH CTYJCHTaM pa3penraeTcs MOKUHYTh
ayJUTOPHUIO TOJBKO MPH YCIOBUU CIa4X PaOOTHI B 00BbEMe, BHITOJTHEHHOM K MOMEHTY BbIX0/1a U3
ayautopuu. JlanpHeliee mpogonKeHne padoThI 3arpenaeTcs.

OtBethl B pabore 6e3 0OBSICHEHUI HE 3aCUUTHIBAIOTCS. PHCYHKH JOJKHBI OBITH YETKUMH,
BCC JIMHUHM TpaUKOB, HCIONB3YEMBIX IPH OTBETaX Ha BONPOCHI 3adad, JOJDKHBI OBITH
HO/IITHCAHBI.

5. Meroanyeckue yKa3aHus 1Js1 00y4arommxcst
110 OCBOCHHIO JUCIHUILINHEI

JIxo0oit BUI 3aHATHH, CO3AIONINN YCIOBHS IS 3aPOXKICHUS CAMOCTOSTEIILHON MBICIH,
[IO3HABATEJILHON U TBOPUECKON aKTHBHOCTH CTYJIEHTa CBSA3aH C CaMOCTOSTENbHOM paboroii. B
IIUPOKOM CMBICIIE TOJ CaMOCTOATENbHOH pabOTOM IOHUMAIOT COBOKYIHOCTb  BCeH
CaMOCTOSITENIbHOM JIeATEIbHOCTH CTYJIEHTOB Kak B y4uyeOHOW ayJuTOpUH, TaK U BHE €€, B
KOHTAaKTe€ ¢ TIpenojaBareieM M B ero orcyrcrBue. CamocTosTenbHas padoTa MOXET
pean30BbIBAThCSA:  HEMOCPEICTBEHHO B IPOLIECCE AYAUTOPHBIX 3aHATHUM — Ha JIEKUUSAX,
IPAaKTUYECKUX U CEeMUHAPCKUX 3aHATHUSX, NPHU BBINOJIHEHUH KOHTPOJBHBIX M Ja0OPaTOPHBIX
paboT W Op.; B KOHTAKTE C IPENOAABATEIEM BHE paMOK AayAMTOPHBIX 3aHATHUH — Ha
KOHCYJIbTAllUsSIX MO0 Y4eOHBIM BOIPOCAaM, B XOJi€ TBOPUECKUX KOHTAKTOB, MpPH JUKBUIALUU
3aJI0JDKEHHOCTEH, IPY BBIIOJTHEHUN MHIUBUAYAJIbHBIX 33JaHUN U T.1.; B OMONIHMOTEKe, A0Ma, B
o0mexuTun, Ha Kadeape M JAPYrHX MecTax IIpU BBINOJIHEHUM CTYJEHTOM Y4YeOHBIX U
TBOPYECKHUX 3aJaHUN.

Jlexnun

I'maBHOe B mepuoa MOArOTOBKM K JIEKIMOHHBIM 3aHSATHSIM — HAyuUTbCS METOAAM
CaMOCTOSITEJIbHOTO YMCTBEHHOI'O TPY/1a, CO3HATENBHO Pa3BUBaTh CBOM TBOPUYECKHE CLIOCOOHOCTH
U OBJaJIeBaTh HaBBIKAMU TBOpUYECKOM paloThl. i1 3TOro HEOOXOAMMO CTPOro COOJII0/IaTh
JTUCLUIUIMHY y4eObl U moBeeHus. YeTkoe IIaHupOBaHUE CBOETO pabovyero BpeMEHH U OTAbIXa
ABJIIETCS. HEOOXOJUMBIM YCIIOBHUEM JJIsl YCIEIIHOM caMocToATenbHOW paboThl. B ocHOBY ero
HYXHO TOJO0XHUTh paboyre MporpaMMbl U3y4aeMbIX B CEMECTpe TUCHUILINH. Kax1omMy cTyneHTy
CJIETyeT COCTaBIATh €KEHEIENbHbIN U CEMECTPOBBIN MJIaHBI Pa0OTHI, a TAKXKE IJIaH Ha Ka) bl
pabounit nenb. C Bedepa Bcerja HaAO pacrnpeaeisTh padoTy Ha 3aBTpaIlHUN JeHb. B KoHIe
KQKIO0ro JHS LenecooOpa3HO MOJBOAUTH HUTOr pPAalOTHI: TIIATEIBHO IPOBEPUTH, BCE JIU
BBITIOJIHEHO M0 HAMEUEHHOMY IUIaHy, He OBbLIO JM KakuX-IH00 OTCTYIJIEHHWH, a eciliu ObUIH, O
KaKOM NpPUYMHE 3TO Ipou3ouuIo. HyXHO OCyHmIeCTBIATE CaMOKOHTPOJIb, KOTOPBIM SIBISAETCS
HEOOXO/JMMBIM YCIIOBHEM ycHemHoW y4eObl. Ecam 4ro-To 0ocTanoch HEBBITOJHEHHBIM,
HEO0OXOUMO HM3bICKAaTh BpeMs Ul 3aBEpLICHHsS 3TOM yacTu paboThl, HE yMeHbIlas oObema
HEZEJIBHOTO IJIaHa.

CamocrositenpHas pabora Ha jekiuu CIlyllaHue W 3amuch JEKIUNA — CIOXKHBIN BT
BY30BCKOH ayauTOpHOH paboTel. BHHMMaTenbHOe ciyllaHWe W KOHCHEKTHPOBAHME JICKIHHA
npeJnoyiaraeT HHTEHCUBHYIO YMCTBEHHYIO JESTENbHOCTh CTyAeHTa. KpaTkue 3amucu JeKuui,
UX KOHCHEKTHPOBAHUE MOMOTaeT YCBOUTH yueOHbIM mMarepuan. KOHCHEKT sBIseTCs MOJIEe3HBIM
TOTJa, KOTJa 3aliCaHO caMOe CYIECTBEHHOE, OCHOBHOE M CJEJIaHO 3TO CaMUM cTyaeHToM. He
HaJ0 CTPEMUTHCS 3aIllMCaTh JOCIOBHO BCIO JIEKIMIO. Takoe
«KOHCIIEKTHUpPOBaHHE» MPUHOCUT OOJIbIIIE BPEAA, YEM IOJIb3bl. 3AIUCh JEKIUNH PEKOMEHIYeTCs
BECTH IO BO3MOXKHOCTH COOCTBEHHBIMH (hOopMyIHpoBKamMH. JKenaTeabHO 3aliCh OCYILECTBISATh
Ha OJHOM CTpaHMIle, a CIEIYIONIYI0O OCTaBJATh JJs MNpopabOTKU Y4eOHOro Marepuasa
CaMOCTOSITENIbHO B JIOMAIIHUX YCJIOBUsAX. KOHCIEKT JeKuy Jiydiie MoApasJeisTh Ha IyHKTHI,
naparpadsl, coOI01as KPAaCHYI0 CTPOKY. DTOMY B OOJIBIIION CTENEHW OYIyT CIIOCOOCTBOBATH
INYHKTBl IJIaHa JIEKIMH, [PeNIOKEHHbIe IpenojaBaTensM. [IpuHIunuanbHele Mecrta,
onpeneneHus, GOpMysbl U IPYroe CileayeT CONpPOBOXKIATH 3aMEYAHUSAMHU «BAXKHO», «0CO00
BaXXHO», «XOpPOIIO 3alOMHUTH» M T.I. MOXHO AenaTh 3TO U C IMOMOUIbIO Pa3HOLBETHBIX
MapKepoB WK pydek. Jlyuie eciu oHu OyayT coOOCTBEHHBIMH, YTOOBI HE IPUXOIUIIOCH IPUCUTD
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UX Y OJHOKYPCHMKOB M TEM cCaMblM HE OTBJEKaTh WX BO Bpems Jekiuu. llemecoobpazno
pa3paboTath COOCTBEHHYIO «MapKorpaduio» (3HAa4Kd, CHUMBOJIBI), COKpalieHus cioB. He
JUIIHUM OyJeT W HU3ydeHHe OCHOB cTeHorpaduu. PaboTas Haj KOHCIEKTOM JIEKIUH, BCeraa
HEO0OXOIMMO HCIIOIH30BaTh HE TOJIBKO YUYEOHUK, HO U TY JINTEPATYPY, KOTOPYIO TOMOIHUTEIBHO
peKoMeHioBal JieKTop. MIMEeHHO Takasi cepbe3Has, KpONOTIMBas paboTa ¢ JIEKIHOHHBIM
MaTepUaIoM MO3BOJIUT TITyOOKO OBJIA/IETh 3HAHUSMU.

CemuHap 1 poBeAEHUE Olpoca

Kaxnaplii CTyIeHT [OOJKEH HayaTh C O3HAKOMIICHHMS C IUIAHOM 3aHSATHSA, KOTOPBIM
OTPa)KaeT CoOJEpkKaHUE MPEAIOKEHHON Tembl. THIaTeNbHOE MPOAYMBIBAHUE W H3y4YEHUE
BOITPOCOB IIJIaHA OCHOBBIBACTCS HA TPOPAOOTKE TEKYIIETO MaTepHralia JEKINH, a 3aTEM U3YUCHUS
00s3aTeNbHOM U TOMOJHUTENLHOM JUTEepaTyphl, pPEKOMEHJOBaHHYIO K JaHHON TeMe. Ha ocHOBe
WHAUBUAYAIBHBIX TPEANOYTCHUH CTYICHTY HEOOXOJMMO CaMOCTOSITEIbHO BBIOpATh TEMY
JOKJIaja 1o npoOjaemMe ceMHHapa M M0 BO3MOXKHOCTH MOJITOTOBUTH IO HEMY npe3eHTanuio. Eciu
MPOrpaMMON JTUCUUIUIMHBL MPEAYCMOTPEHO BBIMOJHEHUE NPAKTUYECKOrO 3aJaHusi, TO €ro
HEOOXOUMO BBIMIOJIHUTH C YUYE€TOM MPEUIOKEHHOW MHCTPYKUUHU (YCTHO WM MHCbMEHHO). Bce
HOBBIC TIOHATHS TI0 M3y4aeMOW TeMe HEO0OXOJIMMO BBIYYUTh HAM3YCTh M BHECTH B TJIOCCApHH,
KOTOpBIH 1erecooOpa3HO BECTH C CaMOro Hayalla M3ydeHus Kypca. PesynbTar Takoil paboThI
JIOJKCH MPOSIBUTHCSI B CIIOCOOHOCTHU CTY/ICHTa CBOOOJHO OTBETUTh HA TEOPETHUCCKHUE BOTPOCHI
CEMHUHAapa, €ro BHICTYIJICHHH U Y4acCTUU B KOJIJIEKTUBHOM OOCY)KIIEHHU BOIPOCOB H3ydaeMoOii
TEMBbI, IPABIJILHOM BBITIOJTHEHUH MPAKTUYECKUX 3aJaHUN U KOHTPOJIBHBIX padoT.

PaGora ¢ nuTepaTypHbBIMU HCTOYHUKAMHU.

B nporiecce moAroTOBKH K CEMHHAPCKUM 3aHSATHUSM, CTyJIEHTAaM HEOOXO0JIMMO 00paTUTh 0c000e
BHHUMaHHE Ha CaMOCTOSITEIIbHOE M3YYeHHE PEKOMEHIOBAHHON y4eOHO-METOIUYECKOM (a Takxke
HAyYHOW W TOMYJSIpHOH) ymuteparypbl. CamocTosiTenbHas padora ¢ ydeOHHKamH, y4eOHBIMU
MOoCOOHSIMH, HAYYHOH, CIIPABOYHOM M MOIMYJIAPHON TUTEpaTypoi, MaTepruagaMi NePUOINIECKUX
u3nanuii u VIHTepHeTa, CTATUCTUYECKUMM JIaHHBIMU SBJISIETCS HambOojee 3(PGHEeKTUBHBIM
METO/IOM TMOJYYEHUsl 3HaHWM, MO3BOJISIET 3HAYMTENIBHO AKTHMBU3MPOBATH IMPOILECC OBJIAJEHUS
uHpopmaruei, ciocodcTByeT 0oJiee riTy0OKOMY YCBOSHHUIO U3ydaeMoro MaTepuaina, GopMupyer
y CTYJIEHTOB CBO€ OTHOIIEHHWE K KOHKpeTHOW mpobineme. bojee riybokoMy pacKphITHIO
BOIPOCOB CMOCOOCTBYET 3HAKOMCTBO C JOMOJHUTEIBHOW JIUTEPaTypoil, pPEKOMEHIOBAHHOMN
MPEnoiaBaTesieM M0 KaKJI0M TeMEe CEMUHAPCKOI0 WJIM MPAKTUYECKOrO 3aHATHUSA, YTO MO3BOJIAET
CTyJICHTaM TPOSBUTH CBOIO MHJMBHUIYAIBHOCTh B paMKaX BBICTYIJICHHS Ha JAHHBIX 3aHATHUSIX,
BBISIBUTH IIUPOKUI CTIEKTP MHEHHH 110 H3y4aeMoii podieme.

Meroandeckue ykazaHusl 10 BBITIOJTHEHUIO CAMOCTOSITEIIbHOM PaOOTHI:

Tema 1. Beeoenue ¢ mawunnoe ooyuenue. llenu u ocnoenana npoonemamuxa MawiuHHOZ0
o0yuenus.

CryaeHT wu3y4yaeT NOpeasioKEHHbIE MaTepuaibl TEMBbl, pelIaeT 3aJadyd [0 TeMe U
TOTOBUTCS K ONIPOCY IO CIEAYIONIEH TEMATHKE:

Paznuumns mexny 0alleCOBCKUMHU U YaCTOTHBIMU TOJXOJAMU B TEOPUU BEPOSITHOCTEH.
[Tpumep OaiiecoBckux paccyxaeHuil. [IpaBuia cyMMupoBaHusl U IPOU3BENIEHUSI BEPOSTHOCTEH.
®opmyia baiieca. YciaoBHas HE3aBUCUMOCTb. J[Ba MoaxoAa K TEOPUU BEPOSITHOCTEN: YaCTOTHBIN
noaxon u baitecoBckuit monxona. CBsizb MeXQy 0all€COBCKHM IMOIXOO0M M OyJIeBOW JIOTHKOM.
[Ipumep BEpOATHOCTHBIX PACCYKICHUM.

Tema 2. baiiecoeckuii évioop moodenu. Pewenue 3adauu eévioopa mooeau no baiiecy.
Obocnosannocms mooenu.

CTyneHT wu3y4daeT NpPEeJIOKEHHBbIE MaTepUalibl TEMbI, pEIIaeT 3aJadyd [0 TEeME U
TOTOBUTCS K OIIPOCY IO CIEAYIOLIEN TEMATUKE:

[lonupiit  OaitecoBckuit BbIBoA. Ilpumep HMCHOIB30BaHUS  aNpUOPHBIX  3HAHMA.
ConpspkeHHBIE pacripenesicHus. BeposTHocTHas mozens oOydeHus. HMepapxuueckas cxema
baiieca.

[Mpunuun Hambosbmieir obGocHoBaHHOCTH. (OOoCHOBaHHOCTH Mojenu. [Ipumepsl
WCIIOJIb30BaHUS.
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Tema 3. Memoo penesanmuuplx 6eKmMopoe 011 3a0avu pezpeccuu

CTyneHT u3ydaeT MpeNIOKEHHbIE MaTepuaibl TEMbI, pellaeT 3aJadd [0 TeMe U
TOTOBHUTCS K OIPOCY IO CIEIYIOLIEH TEMATUKE:

OO6oOuieHHble NTUHEHHBIE Monaend. MeToa MakcuMyma IpaBaononoous. Bsenenue
peryiaspuzauud. MeToJ peneBaHTHBIX BEKTOPOB. MeTo/ peneBaHTHBIX BEKTOPOB IS 3aJadd
perpeccuu.

Meton MakcuMmyma mpaBaonogoOus —(Jorucruyeckas perpeccus). OnTuMuzanus
¢ynkuuu npanonogodus (IRLS). Merox peneBaHTHBIX BeKTOpoB. [Ipubmmwkenue Jlarmaca.
Brruncnenre 060cHOBaHHOCTH. MeTo/1 pesieBaHTHBIX BEKTOPOB IS 3a/1a4M KJIacCU(DUKAIIH.

Tema 4. Memoo penesanmuvix 6ekmopoe 0nsa 3adauu kKiaccuguxauuu u EM-
anzopumm. baitecoeckuit memoo 2nasnvlx KOMnoHeHm.

CTyneHT u3ydaeT MpeNIOKEHHbIE MaTepuaibl TEMbI, pellaeT 3aJadd [0 TeMe U
TOTOBUTCS K OIPOCY IO CIENYIOLIEH TEMaTUKE:

Meton ontumuszauuu Herootona. EM-anmroputm B oOmem Buzge. EM-anroputm s
paszieneHus rayccoBCcKol cMmecu. Jloructuueckas M MyJIbTHHOMHUANbHAs perpeccus. Meton
PENIeBaHTHBIX BEKTOPOB VIS 33144 KJIACCHU(PUKAIIHH.

3ajaya yMEHBUIEHUS Pa3MEpPHOCTH B JaHHBIX. MeTOJI TIJIaBHBIX KOMIIOHEHT. EM-
anroput™m st PCA. Yder nponyckoB B JaHHBIX. bailleCOBCKMU METOJ| TJIaBHBIX KOMIIOHEHT.
BeposiTHOCTHast cMeCh INIaBHBIX KOMITIOHEHT. [[pMeHeHne cmecu ri1aBHbIX KOMITIOHEHT.

Tema 5. Bapuayuonnstit n00xX00 Kak npudauUMHCeHHBLIL CNOCOO 0aileco8cK020 8b18600a

CryaeHT wu3y4aeT NOpemsIOKEHHbIE MaTepualibl TEMbI, pellaeT 3aJadyd M0 TeMe U
TOTOBUTCS K OIPOCY IO CIEAYIOLIEH TeMaTUKe:

lNamma-pacnipenenenue. BeiBo B BEpOSITHOCTHBIX MoJensX. [IpuMepsl BEpOSITHOCTHBIX
MoJieJIel: JInHEeNHas, JIOTUCTUYECKasi PErpeccun, CMECh HOPMAJIbHBIX pacnpeneneHuid. HuxHss
OlleHKa OOOCHOBAaHHOCTH. MuUHHMHU3alMS B ceMeilcTBe (aKTOPU30BAHHBIX paCHpPEICIICHUN.
IIpumep npuMeHEHU BapUALMOHHOTO TIOIX0/1a JUIsl MOJEIH JINHEUHON PErpecCun.

Huseprenius Kynw6aka-Jleiibnepa. Bapuaumonnsiii EM-anroputMm. Pacnpenenenue
Jxedpdpuca. BaprannonHas 1nHelHas perpeccusi.

Tema 6 Memoovr Monme Kapno no cxeme mapxoeckuii yeneit (MCMC)

CTyneHT u3ydaeT MpeNsio’KEHHblE MaTepHuaibl TEMbI, pelIaeT 3aJadd MO0 TeMe U
TOTOBUTCS K ONPOCY IO CIEAYIOLIEH TEMaTHKE:

Meroast Monte Kapno B OaiiecoBckom monaxone. [Ipocteiinme MeToabl reHeparuu.
Nnes MCMC. Teopetnueckue cBoiicTBa MapKOBCKUX Leneid. Cxema Metpononuca-XacTuHrea.
Cxema I'm60Oca. [Ipumenenune cxembl ['mb0Oca 11si nuCKpeTHOM MapkoBckod cetu. OrleHka
HOPMHPOBOYHOI KOHCTAHTBI paclpeaesieH s ¢ OMOIIbI0 cxeMbl [ nooca.

Tema 7. Henapamempuueckue 6aiiecoeckue memoowt. Ilpoueccot /Jupuxne

CryzneHT u3ydaeT MpeNIOKEHHBIE MaTepualbl TEMBI, pellaeT 3aJadd M0 TeMe U
TOTOBUTCS K ONPOCY IO CIEAYIOUIEH TeMaTHKe:

Pacnipenenenue [lupuxiie u ero cpoiicTBa. ['eHeparusi BBIOOpKHM M3 paclpeesieHus
Hupuxie. Habop ramma-pacnpenenennii. “Jlomka manku’ (Stick-breaking). YpHoBas cxema.

[Ipoueccsr dupuxne. YcnoBuele pacupeaenenus. [Ipencrasnenus npouecca Jupuxiie.

Cwmecs pacnipefienieHui ¢ allpuOPHBIM pacipeieeHueM, 3aJaHHbIM Ipoueccom Jupuxie.
Cxema MakMuepna. Komnancuposannas cxema MakuepHa. BapualinoHHBIHM BBIBOA.

O6061menus mpouecca Jupuxie. [Ipunoxenus npoueccos {upuxie v ux paciipeHui.

Tema 8. Jlamenmnoe pazmewienue /lupuxne (LDA). Temamuueckue modenu 0ns
KOJI1eKY Uil MeKCmoa.

CTyzneHT u3ydaeT MpeNIOKEHHbIE MaTepHaibl TEMBI, peIIaeT 3aJadd M0 TeMe U
TOTOBUTCS K ONPOCY IO CIEAYIOUIEH TeMaTHKe:

Pacnipenenenue Jupuxne. Moaens LDA. BapuanimoHHbIM N0AX0A 1715 BBIBOJA B MOZAENIN
LDA. Cxema I'mb66ca mis BeiBoga B Moaenu LDA. CnocoObl MpuUMEHEHHsS] TEeMaTH4YeCKON
mozenu LDA.
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6. YueOHasi iuTepaTypa u pecypchbl HHPOPMANIMOHHO-
TeJIeKOMMYHUKAIMOHHOM ceTH ""UHTepHeT", BK/II0Yas lepeYeHb
Y4eOHO-MeTOAUYeCKOro odecneyeHms JAJIs1 CAMOCTOATEILHON padoThI
o0yyarommxcst N0 JMCHHUILJIMHE

6.1. OcHoBHas IMTEpaTypa.

1. Berpos JI.I1., Kponoros JI.A. baiiecoBckre METOIbI MAIIIMHHOTO 00yUeHUs, ydeOHOE
nocoOue 1o crnerkypcey, 2007

6.2. lonotHuTEIBLHAS JIUTEPATYPA.

1. bpunk Xenpuk, Jxo3ed Puaapac, ®epepond Mapk, MammnaHoe o0yuenue. — CII6.:
[Tutep, 2017. -336 c.: un. — (Cepus «bubnamorexa mporpaMMmucTa).
ISBN 978-5-496-02989-6

2. Kooanwo JLIL., Puuapt B. [TocTpoeHne cucreM MammHHOTO 00y4eHus Ha si3bike Python.
2016. 302 c.

6.3. YueGHO-MeTOANYeCKOE OOecIeueHre CaMOCTOSITeJIbHOI padoThl.
OtnenpHOE OOecriedeHne He MPEayCMOTPEHO.
6.4. HopmaTUBHbBIE IPABOBbIE TOKYMEHTHI.

He npenycMoTpeHsl.

6.5. UuTepHeT-pecypchbl.

1. http://citeseer.ist.psu.edu/ ocHoBHOW ucTOouHMK 3HaHM Mo Computer Science, M0 MHOTUM
CTaThsIM €CTh TIOJTHBIC TEKCTHI

http://citeseer.cs.msu.su/— pycckosi3bluHas 3JeKTpOHHAs ONOIMOTEKa HAYYHBIX CTaTei
http://arxiv.org/ — OuGIMOTEKA IIEKTPOHHBIX MyOIMKAIHiA, B OCHOBHOM 110 (DM3HKE, HO JOJIS
«Computer Science» B OCIIeIHEE BPEMsI CTPEMUTEIHHO YBEITHUHUBACTCS

http://rexa.info/ 6ubnuorpaduyueckast TOUCKOBAsi CUCTEMA TI0 CTAThsIM, aBTOPAM U TPaHTaM
http://elibrary.ru/ - poccuiickas HayuHas 3JeKTpOHHAs ONOIHOTEKA
http://liinwww.ira.uka.de/bibliography/index.html

6ubnuorpaduueckas 6a3a naHHbIX 11 paboThl ¢ BibTeX

http://www.gotai.net/ -- pycckosi3bIuHbIN caliT 00 HCKYCCTBEHHOM HHTEIICKTE

Math-Net.ru -- obuiepoccuiickuii MaTeMaTHIECKHIA TOPTAT

wn

©CoN A

6.6. Unble HCTOYHUKH.
He npenycMmoTtpeHsl.

7. MarepuajbHO-TeXHHYecKas 0a3a, MH(GpOPMaILHOHHbIE TEXHOJIOTUH,
NPOrpaMMHoOe odecneyeHne 1 HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

Jois mexmmii:
1. TlepcoHanbHBIN KOMIIBIOTED

2. MynbTUMeTuitHBII TPOEKTOP
3. locka, Men uim MapKepsbl

J171st mTabopaTOpHBIX 3aHATHIA:

16


http://citeseer.ist.psu.edu/

KomnbroTepHslii kiacc,

Buptyansnas mammnaa Ubuntu 15.04 b Beie ¢ ycranosnennsim Postgresql 1 MongoDB

MynbTUMEAUNHBIN IPOEKTOP

Jlocka, mapkepsl

Kommustop R-2.15.1 — GNU - http://www.r-project.org/ in60 HHTErpupOBaHHAs cpea

pa3pabotku RStudio — GNU AGP - http://www.rstudio.com/ide/.

6. Jupyter Notebook - GecriatHas HHTEpaKTHBHAs 000JI0YKa IS A3bIKA IIPOrPAMMHUPOBAHHMS
Python, mo3Bositonias 00bEIUHUTD KO, TEKCT U JIUArPAMMBI.

7. Komnmsrop Scala — http://www.scala-lang.org/

8. IlporpaMMHBIN KOMITJIEKC aHAJIM3a HOBOCTHOTO caiita -’Crawler-Persona”

a s wnN e

9. Ba3za nannbix “LleHTpanunzamus rocynapcTBeHHBIX 3aKymok B 2014 1.

10. baza maHHBIX y4eOHO-METOANYECKUX MAaTEPHUAIOB TI0 AUCIUILTNHE "MakposKoHOMHUKA' .

11. baza manHbIX BromkeTHas M COIMAIbHO-DKOHOMHUYECKAst CTATHCTUKA CyOBEKTOB
Poccuiickoit deneparumu.
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