®egepanbHOe rocy1apcTBeHHOE 0I0/1KeTHOe 00pa3oBaTeIbHOe
yupekaeHue BbIcIero o0pa3oBaHus
«POCCHMCKAS AKAJTEMHUSI HAPOJHOTI'O XO3SIMCTBA
U TOCYJAPCTBEHHOM CJIYKBbI
ITPU TPE3UJEHTE POCCUVICKOM ®EJIEPAILIUN»

WuctutyT OU3HECA U IETOBOTO aIMUHUCTPUPOBAHUS

Kadenpa menemxmenta

YTBepxkeHa
Ha 3aceaHnu Kadeapbl MCHEDKMEHTA
[IpoTokoa ot «29» utons 2017 r. Ne 4

PABOYASA ITPOI'PAMMA JUCHHUIIJIMHBI
Nunexc b1.B.01 «MammnaHOE 00yueHue»
10 HaIlpaBJICHUIO OATOTOBKH 38.04.02 MeHemKxMeHT
HanpasieHHOCTh «IIpopbIBHBIE (UHAHCOBBIE U TU(DPOBBIE TEXHOIOTHI
KBanudukanus Maructp

oyHast (opma o0ydeHus

I'on Habopa - 2018

Mocksa, 2018 1.



ABTOp(bI)—cocTaBuTeb(M): Myxuna Upuna Koucrantunosua, PhD, Llentp iECARUS

3aBenytromnmii kageapoit menemkmenta MBJIA, mokTop 3KOHOMUYECKUX HayK, podeccop
lManonenko Anexcanap Jlykuuy.



Hown

o

COJEPKAHHUE

[lepedeHpb muaHUPyEMBIX PE3yIbTATOB O0YUYCHHS MO TUCIMIIIMHE COOTHECEHHBIX C
TUTAHUPYEMBIMH Pe3yJIbTaTaMi OCBOCHUS 00pa30BaTEIbHOMN MPOrpaMMbl

OOBeM 1 MECTO TUCIMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
ConeprkaHue U CTPYKTypa TUCIHILTHHBI

Marepuainsl TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH 00yJaromuxcs 1 (OH/T OLEHOYHBIX
CpPECTB IPOMEKYTOUHOM aTTECTAIMH MO JUCIUTUINHE

Metoanyeckue ykazaHus i 00y4JaroImuXcs 0 OCBOSHHUIO TUCIIUILIHHEI

VY4eOHas muTepaTypa U pecypchl HH()OPMAIMOHHO-TEIIEKOMMYHUKAITMOHHOW CETH
«aTepHeT», yueOHO-METOIUYecKOe OOECIeUeHHEe CaMOCTOSTEIbHONH paboThI
00y4aroImuxcs Mo JUCIUTUTHHE

6.1. OcHoBHas IuTEpaTypa

6.2. JlomonHuTenbHas TUTEpaTypa

6.3. YueOHO-MeToanuecKoe 00eCcTIeYeHne CaMOCTOSTEIbHOW PabOTHI

6.4. HopmaTuBHBIC IPABOBBIC IOKYMEHTHI

6.5. HHTepHeT-pecypchl

6.6. WHble ncTOUHUKH

MarepuanbHO-TeXHHUECKass 0a3a, WH(POPMAIMOHHBIE TEXHOJOTHH, MPOTPAMMHOE
obecrieyeHre 1 UHHOPMAIIMOHHBIE CITPABOYHBIC CUCTEMBI



1.

ITepedyenb miIaHMPyeMBbIX pe3yJIbTATOB 00y4YeHHs 0 JUCHUILINHE,

COOTHECEHHBIX C IUIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOEHHS MPOrPaMMBbI

1.1. JJucummmbaa «MamuHHOe oOoOydeHHe» oOecreyuBaeT OBJAJACHUE  CICAYIOIUMHU
KOMIICTCHIIUSIMHU
Kon HaumenoBanue Kon orama ocBoenus | HanmeHoBaHue sTama OCBOCHHMS
KOMIICTEHIIMM | KOMIETCHIUH KOMITETEHIINU KOMITETEHIINU
[1K-4 CHOCOOHOCTH  YIIPaBJIATh [1K-4.1 criocobeH yIpaBJIATh
OpraHU3aLUsIMU, OpraHH3aIsIMU,
TIOJIpa3ieeHUSMHY, NOJIpa3/IeIeHUSMH, rpynnamMu
rpynnamMy  (KoMaHIaMH) (xoMaHzaMN) COTPYIHHUKOB,
COTPYAHHKOB, HPOCKTHBIMHU CETAMH
IPOCKTHBIMHU CETAMH
TIK-5 BIIAJCHUE METOIaMHA [1K-5.1 BJIAIEET METOIaMU
9KOHOMHYECKOTO u KOHOMHUYECKOTO u
CTPATETHYECKOTO aHaIu3a CTPATErHYECKOT0 aHaAIN3a
TIOBECHUS TIOBEJICHUS 9KOHOMHUYECKUX
9KOHOMHYECKHX arcHTOB areHTOB ¥ PHIHKOB B IJI00ANBHOM
U PBIHKOB B TJ00ANbHOMN cpene
cperne
IIK OC-13 CHOCOOHOCTh TIPHUHUMATH [IK OC-13.1
yIpaBJIeHYECKUE crocodeH MIPUHUMATh
pelieHus Ha  OCHOBE YIpaBJICHYECKUE pEIICHHS Ha
aHanM3a OCHOBE aHanm3a
CTPYKTYPHPOBaHHBIX | CTPYKTYPUPOBAHHBIX u
HECTPYKTYPHUPOBAHHBIX HECTPYKTYPHPOBAHHBIX JTaAHHBIX
JaHHBIX
OK-1 | cocobHOCTB K OK-1.1
abCcTpaKTHOMY Ooiamaer a0CTpaKTHBIM
MBIIUIEHUIO, aHalu3y U MBIIIJIICHUEM, aHaJIM30M u
CUHTE3Y CHHTC30M
1.2. B PE3YIbTATC OCBOCHUW S NUCHHUIUINHBI Y CTYACHTOB NOJIKHBI OBITh C(l)OpMI/IpOBaHBIZ
OTD/TD Kon JTama PesynbraTel 00y4ueHus
(IpY HATTMYHA OCBOCHUS
mpodcTangapTa) KOMICTEHITHH
co3nanune n ynpasienue | [1K-13.2 3HaTh:

[TPOIyKTOB/TIPOEKTOB B
(brHAHCOBOII cdepe Ha
OCHOBE
MHGOPMATMOHHBIX
[TEXHOJIOTUI U

S KOHOMHKO-
MaTeMaTHIECKUX
Moenen.

® ANrOpUTMBI MAaIIMHHOTO O0y4YeHUsA: 00yUeHHE C yUUTelleM, 00yueHHe
06e3  yuuTens, noOJdyyHpamisiemMoe — oOydeHwe, oOydeHHe C
TIOJIKPETIIICHUEM

e OmnpenensTh TEOPETUYECKUE BEPXHUE OICHKH Iepeo0ydeHHOCTH:
CJIOXKHOCTB, Pa3JIeIMMOCTh, yCTOWYNBOCTD

e Pemmrats npoGiieMsl Iepeo0yIeHNs B HeT000YICHNUS aNropruTMa

e OopMHUpOBaTh MNPEIOKEHHUS 10 KCHOJIB30BAHUIO  PE3yJIbTaTOB
aHaM3a

e MamuaHOoe oOyueHwue: KIaccuuKaus, KJIacTepH3anys,
oOHapy>xeHHe BEIOPOCOB, QHIIBTpaLUs

e MeToabl W MOAEIHM KiIacCH(DUKAIMU: JIOTHCTHYECKAsh perpeccus,
JIepeBbsl  PEIICHWH, MpPEApPEeNyKUIUs, HOCTPEAYKLHUsS, MOJCIIH,
OCHOBaHHBIC Ha IIpaBUJIax, HANBHBIH OaileCOBCKHIT allropuT™, TEOpEMa
Baiieca, ycunenue snTponuu nHGopManuu

e QubTpanys IIYMOBBIX BBIOPOCOB, BHIBI IIYMOBBEIX BBIOPOCOB:
[II00ANBHBIN, KOHTEKCTYaIbHBIH, KOJUICKTUBHBIN

e AHanu3 M300paKEHWI: TEIUIOBBIE KapThl, aHAJIM3 CETeH, aHaIu3
IIPOCTPAaHCTBEHHBIX JaHHBIX, aHAJIN3 BPEMEHHBIX PSIJIOB

e MeToabl uaeHTU(DUKAIMH [IA0JIOHOB




e PacnpenencHHbIN aHAIN3 JaHHBIX
e AHanmu3 TaHHBIX B PeaJbHOM BPEMECHU
YMmeThb:

e MeTo/Ibl OIICHKH MOJICTICH: OLICHKA KaYeCTBa OCTPOCHHOM MOJICITH I10
TECTOBOW BBIOOPKE U aHAJIH3 0000IIAFOIIUX CIIOCOOHOCTEH alropuTMa

e OcymecTBIATh TOUCK HH()OpPMAnUU O HOBBIX M MEPCIEKTUBHBIX
METO/IaX aHaJIM3a OOJIBIINX JTAHHBIX, CDABHUTENIBHBIN aHAJIN3 METOJIOB

2. O0beM u MecTO TUCHUILTHHBI B cTpyKTYype OII BO

O0BeM THCHUILINHBI

4 3E/144 ayn./108 acTp. 4, KOJIMYECTBO aKaJICMHUYCCKMX YacOB, BBIJICICHHBIX HAa KOHTAKTHYIO
paboty ¢ npernoaaBaTeneM — 64 ak/48 acTp 4aca, Ha CaMOCTOATEIBLHYIO pab0Ty 00yUYarOIUXCS —

44ax./33 acTp. 4acoB; Ha KOHTPOJIb — 36 ak./27 acTp 4acos.
Mecto aucunmimasl B ctpykrype OII BO

b1.B.01 «MamunHoe oby4yenue», 1 kypc, 2 cemecTp.
JTUCIUATUTMHA PeANIN3yeTCs MOCe N3YICHUS TUCIUILINH:
— MaTeMaTH4YEeCKUH aHaIn3

— JIMHEeWHas anredpa

— HKOHOMHUYEcKasi HHPopMaTHKa

— IUCKpETHAs MaTeMaTHKa

— TeopHst BEPOITHOCTH U MATEeMaTHYECKash CTATHCTHKA

— QITOPUTMU3ALNS U IPOTPAMMHUPOBAHUE PACTIPEICICHHBIX BHIYMCICHHMA
dbopma MpomMeKyTOYHOM aTTeCTAUH — HK3aMEH.

3. CoaepxaHue M CTPYKTYpPa THCHMIIJIMHBI

Tabmuma 2.
HaumeHnoBanue tem dopma
(pasnieiios) O6BeM TUCHUIUIMHEL (MOAYIIS), Yac. /acTp. Yachl TeKyIIero
KonrtaktHas pabota KOHTPOJIA
Beero 00yHaroIuXCs ¢ ycneBaeMocm*,v
npernoaaBaresieMm POMEKYTOIHOM
Ne /o 10 BHJIAM YUeOHBIX 3aHITHI aTTecTaluu
CP
K
JI JIP 113 C
P
Ounas Gopma oOyueHHS
Temal | BBeneHue B MaIIMHHOE 9 1 4 4 13
oOyuenue. Llenu u
OCHOBHas IIpo0IeMaTHKa
MaIIMHHOTO 00yUYeHUs
Tema2 | MeTo/BI OLIEHKH 9 1 4 4 3
TOYHOCTH IMOJYYEHHBIX
pemenuit, Bkirodass ROC
aHaJn3.
Tema3 | CoBpeMeHHbBIE 11 1 6 4 3

pPErpeCcCUOHHbBIE METOIBI,
BKJIIOYAsl DJIACTUYHBIE
CETH, PErPECCUOHHBIC




JIEpEBbS U JIeca.
CranmapTHbII METOJT
HaWMEHBIINUX KBAJPaTOB.
MeTo1bl pacriO3HaBaHMUSI.

Tema4 | BaiieCOBCKHE METOIBI U 9 1 4 4 13
JpyTHe CTATHCTHYCCKHE
MOJIENIU, BKJIIOYas
JIOTUCTHYECKYIO
PErPECCHIO U Ip.

Tema5 | Tema 5. Heiipocerebie | 10 2 4 4 13
metoznsl. CoBpeMeHHBIE
noAXOAbl U UICH.

Tema 6 | Tema 6. Merox omopubix | 10 2 4 4 13
BEKTOPOB

Tema7 | Tema 7. Pemaronme 10 2 4 4 13
JepeBbs U jeca

Tema8 | KomOuHATOPHO- 13 2 6 5 Jig)

JIOTMYECKUE METO/IBI,
ABO. IlpencraBnenue o
rpau4ecKux MOJAEIIX
(baiiecoBckue cetn)

ITpomeskyTouHas aTTecTalus 27 OK3aMeH

Beero: | 144/81 | 24/18 40/30 36/27

[Tpumeyanue — GOpPMBI TEKYILET0 KOHTPOJIS yCIIEBaeMOCTH: KOHTpoJbHas padorta (KP), nomaminee 3ananue (/13)
3.2. Conepkanue TUCHUINJIHUHBI (MOLYJI51)

Tema 1. Beéeoenue ¢ mawiunnoe ooyuenue. Ilenu u ocnosnaa npooiemamuxa MauwiuHHO20
odyuenus.

CymiecTByronue, HaOOpbl JaHHBIX, BU3YaIH3alus Moienu kinaccudukamnuu. [ToctanHoBka
3a/a4 o0y4deHus o npeneaeHTaM. O0BeKThI M TPU3HAKU. TUTIBI IKaN: OMHAPHBIC, HOMUHAIIBHEIE,
MOPSIIKOBBIE, KOJIMYECTBEHHBIC. THIIBI 3a/1au: KiIacCU(pUKAIMS, PErpeccus, MPOTHO3ZUPOBAHUE,
paHXUPOBAHHUE.

OcCHOBHbIE TOHSTHS: MOJENb aJrOPUTMOB, METOJA OO0y4YeHMs, (QYHKUMS HOTEpPh U
(GyHKIIMOHAT KayecTBa, MPUHIUI MHUHUMHU3ALUUA SMIIUPUUECKOTO pHCKa, 00o0OIIaromas
CIIOCOOHOCTh, CKOJIB3SIIIUN KOHTPOJIb.

JluneiHple MOAENU perpeccuud M kiaccupukanuu. MeToJ HaUMEHBIIUX KBaJpaToB.
ITonnHOMMANIBHAS perpeccusl.

Tema 2. Memoowvt ouenku mounocmu noay4eHHvix pewtenuii, exnrovas ROC ananus.

JIMHEeHHBIN pPEerpecCHOHHBIN aHaIU3, YYBCTBUTEIBHOCTh, CIEUU(DUIYHOCTE U TOYHOCTH.
KoppensiuoHHbli aHanmu3. AHaJIW3 BBDKHBAEMOCTH W MHOTOMEpHAs CTAaTUCTHKA. TaOJHIlbI
noxutus (mortality table) u meron Kammana-Meiiepa (Kaplan-Meier method). Jlor-pank Tecr.
Mopnens Kokca.

Tema 3. Coepemennvie pezpeccuonnvle Memoobl, 6KAI0UASA INACHMUYHbIE CEMU, PEcPECCUOHHbBLE
oepeevs u neca. Cmanoapmuulii Memoo HAUMeHbUUX Keaopamos. Memoowt pacno3naeanusi.
Jloructuueckass perpeccusi. ABTOKOppensuuoHHass QyHkuus. Anroput™ JleBenOepra-
MapkBapara. AJITOPUTMBI BBIOOpa JIMHEWHBIX PErPEeCCHOHHBIX MoJeneid. BcrmoMorarenbHbie
GbyHKIMHA. AHAITN3 PErPeCCUOHHBIX OCTATKOB. ArmmpokcuManus Jlammaca.
Perpeccruonnble nepeBbs U eca. MeTo bl paclio3HaBaHUS.




Tema 4. baiiecoeckue memoowl u Opyzue cmamucmuieckue Mooenu, 6Kai04an 102ucCmuiecKyio
pezpeccuio u op.

[Tonatne o caydailtHoM 1mponecce. baliecOBCKHMMT TOAXOX K CTaTUCTUYECKOMY
OLICHUBAHMIO. ATPHOPHBIE PpaCHpPEeNICHUs, COINpPSHKEHHbIE ¢ HaOIoJaeMol TeHepallbHOM
COBOKYIIHOCTBIO. balieCOBCKUI MPOrHO3 3aBUCUMOM IIEPEMEHHOM, OCHOBAaHHBIM Ha HOPMAJILHON
JUHEHMHON MoJenu MHOXECTBEHHOM perpeccud. IIpoBepka CTaTHCTUYECKHUX THUIIOTE3 IIpU
0aiiecOBCKOM MOJXO/E.

Tema 5. Heiipocemegvie memoowt. Coepemennvie no0xXoowt u uoeu.

buonornueckuii HeitpoH, moaens MakKaminoka-ITuTrca kak TMHEHHBIA KiaccupUKaToOp.
Oyuknun aktuBanuu. [Ipo6iema moaHoTHL. 3a1a4a uekrodatonero uii. [1oHoTa ABYyX CIIOHHBIX
ceteli B mpoctpaHcTBe OyneBbix (yHkmmii. Teopemsr Kommoropora, Ctoyna, I'opGans (6e3
JI0Ka3aTeIbCcTBA). AITOPUTM 00OPATHOTO PACIIPOCTPAHEHUS OIIMOOK. DBPUCTHKH: (popMUpOBaHHE
HAYaJbHOTO MPHUOIMKEHUS, YCKOPEHHE CXOIMMOCTH, IuaroHanbHbii Meron JleBenOepra-
Mapxksapara. Ilpobnema «mapanuya» cetu. Meton mnocnoitHoit Hactpoiiku ceru. [lopOop
CTPYKTYpbl CETHU: METOJAbl MOCTEIEHHOTO YCIOXXHEHHUS CETH, ONTHUMAlbHOE MPOPEKUBAHUE
HelpoHHbix cerel (optimal brain damage). Heliponnas cers Koxonena. KonkypeHTHOE
oOyuenue, crpaterud WTA u WTM.

Camoopranusyromasicas kapra Koxonena. [lpumeHeHue A BU3YyaJIbHOTO aHalu3a
naHHbIX. MckyccTBO uHTepnperanuu kapt Koxonena.

Tema 6. Memoo onopubvix 6eKmopoas.
OnTumalibHas pa3aensionas Tunepriockocts. [loHsATHE 3a30pa MeX Ty Kilaccamu (margin).
Cnyyanm nMHEWHON pa3fgenuMOCTH M OTCYTCTBHUS JIMHEHHON pazgenumoctu. CBs3b C
MUHHUMH3ALUEH PETyIIpU30BaHHOTO SMIHUpPUYECKOro pucka. KycouHo-nuneiHas QyHKIus
noTepb. 3a7a4a KBaAPaTUUYHOTO TPOrPaMMUPOBAHUS U IBOMCTBEHHAs 3a1aua. [loHsATHE OMOpHBIX
BekTopoB. DyHkIus saapa (kernel functions), cnpsimisitoiiiee mpocTpaHcTBO, TeopeMa Mepcepa.
CrnocoObl KOHCTPYKTUBHOTO MocTpoeHus siaep. [Ipumepst siaep.
SVM-perpeccusi.
Perynspuzaruu n1s or6opa npusnakoB: LASSO SVM, Elastic Net SVM, SFM, RFM.
Merton peneBaHTHBIX BEKTOpOB RVM.

Tema 7. Pewarowue oepesvs u neca.

[TonsiTHE TOrNYECKON 3aKOHOMEPHOCTH.

[TapameTpudeckue ceMeicTBa 3aKOHOMEPHOCTEW: KOHBIOHKIIMM ITOPOTIOBBIX ITPABHII,
CHUHAPOMHBIE TIPAaBUJIA, IAPbI, THIEPITIOCKOCTH.

[TepebopHbIe aNTOPUTMBI CHHTE3a KOHBIOHKIMNA: CTOXACTHYECKUUN JIOKAJIBHBIA TOMCK,
crabmin3anusi, penykius. J[ByXKpuTepHalbHBIH OTOOpP MH(POPMATHBHBIX 3aKOHOMEPHOCTEH,
MapeTo-oNTUMAaIBHBIN GPOHT B (p,n)-mpocTpancTBe. Pemaromee aepeso. XKamHas HUCXOaAIIAS
CTpaTerus «pasziensii u BiaacTByit». Anroputm ID3. Henocratku »kafHOM cTpaTeruu U crnocoobl
ux ycrpanenus. [Ipobrema mepeoOydenus. BriBom kpuTepueB BeTBICHUs. Mepa HEUHUCTOTHI
(impurity) pacnpeneneHus. DHTPONUNHHBINA KpuTepuil, kpurepuid Jxunu. Pegykuus pemarommx
JIepeBbEB: Tpeapeaykuus u noctpeaykiua. AnroputMm C4.5. JlepeBbsi perpeccuu. AJITOpUTM
CART. HeGpexusbie pemaromue aepeBbs (oblivious decision tree). Pematomuii nec. CryuaitHbiii
nec (Random Forest).

Tema 8. Komounamopno-nocuueckue memoowvt, ABO. Ilpeocmasnenue o zpaguueckux
mooenax (baiiecoseckue cemu)

Anmapar rpaduueckux wmojenei (OaliecoBCKME€ W MapKOBCKHE ceTH). Ammapar
OaiiecoBCcKOro BeIBOIa. HekoTopbie METOABI TMCKPETHOM ONTUMHU3aLUU. MeToAbl CTPYKTYpHOTO
o0yuenusi. daxrtopuzarus OaiiecoBckux ceredd. [loTeHnMansl W JHEPrUsi KUK, CBS3b C
0aifeCOBCKUMH CETSIMHU.



4. MarepuaJjibl TEKylIero KOHTPOJIsl YCIIEBAEMOCTH 00y4al0IIUXCS U
(hoH1 OLIEHOYHBIX CPEJACTB MPOMEKYTOYHOM aTTEeCTALMHU 10 JUCIUIIJINHE

4.1. ®opmMbl M MeTOABI TEKYIIET0 KOHTPOJISI YCIIeBA€MOCTH.
4.1.1. B xone peanuzanuu aucuuminabsl b1.B.01 «MammHHoe o0y4yeHHe» HCHOJb3YIOTCS
cjlelyoIue MeToAbl TEeKYLero KOHTPOJIsl ycIeBaeMOCTH 00y4aloIuXxcs:

Tema Metoas! TEKyIIEro KOHTPOJI YCIIEBAEMOCTH
Tema 1 Homamnee 3aganue 1
Tema 2 JlomarnHee 3agaHue 2
Tema 3 Jomarmnee 3amanue 3
Tema 4 Homamnee 3ananue 4
Tema 5 JomalirHee 3agaHue 5
Tema 6 Jomaminee 3aganue 6
Tema 7 Jomarnnee 3amanue 7
Tema & Jomamnee 3aganue 8

4.1.2. JKk3aMeH NPOBOIMTCS C NPUMEHEHHEM CJeIYIOIIHX METOA0B (CPeACTB). B BHJC
MMMCbMEHHOM KOHTPOJIBHOW PabOThl/aHATMTHYECKOTO 3¢cce (ICaiMEeHT)

4.2. MaTepuaJjibl TEKYIIEro KOHTPOJISI yCIIEBA€MOCTH 00yYaroInXcsl

o &

[TprMep BOIpOCOB I OIIPOCOB IO TEMaM:

. Pacckaxkute 00 OCHOBHBIX ITOHSATHSIX MOZCIIb AJITOPUTMOB, METOL O6y‘IeHI/IH, (bYHKI_II/ISI MOTECPb

U (YHKIMOHAN KayecTBa, NMPUHIUI MHUHUMM3AIUN SMIHMPUYECKOrO pHUCKa, oOoOmiaromast
CHOCOOHOCTh, CKOJIB3SIIUI KOHTPOJIb.

. Pacckaxwurte o CJICAYIOUX MMOHATUAX JIMHEWHAs MOJCJIb PETPECCHUU U KHaCCI/I(l)I/IKaHI/II/I, METOJ

HaMMEHBIIMX KBa/IPaToOB, OJIMHOMUANIBbHAS PErPECCHUS.
Jiis 9ero WCHONB3YIOTCS TaKWe TMOHATHS KaK: YyBCTBUTEIBHOCTh, CIEUU(UYHOCTD U
TOYHOCTb?
Kax u a1 yero ocyiecTBiseTcsi KOppesiIuOHHBIA aHaTn3?
B kakux ciydas MCHONb3yeTcsl aHAJM3 BbDKMBAEMOCTH W MHOTOMEpHas CTaTHCTUKA M JUIs
4yero?
Yro Takoe TabmuIbl A0KUTHS (mortality table), Takxke pacckaxute o  Merone Kamnmana-
Metiepa (Kaplan-Meier method)?
B 4yem HazHaueHUs JOr-paHK TeCT?
Yro Takoe JOTHCTHIECKast perpeccus?
Jis uero Hy )kKHa aBTOKOPPEAIUOHHAs PYHKIUS?
Pacckaxure o anroputme JleBenbepra-MapkBapara?

. Pacckaxxute 0 anroputmax BeIOOpa JMHEHHBIX PErPECCUOHHBIX MOAEeH?

Kak npoBouTcs aHanmu3 perpecCuOHHBIX OCTAaTKOB?

. Uro takoe anmpokcuMmarus Jlamnaca?
. JlJis 9ero UCIosb3ylTCs PErpecCUOHHBIE IEPEBbs U Jeca?
. Pacckaxute 0 MeTogax pacrio3HaBaHUs?

4.3. OueHOYHbBIE CPeCTBA A/ NPOMEKYTOUHOM aTTecTAlluHU.

[TpomexxyTouHas aTTecTalus MPOXOIUT B pOpME 3aIIUTHI IPOEKTA.




B mpoekre ctyneHt ¢opmupyer crpareruro HUPpoBoi TpaHchOpMalMK ONpEAeTICHHOM
OpraHM3alnuy. AHATU3UPYS CYHIECTBYIOMINE PHIHKH, TEXHOJIOTHYECKYIO 0a3y, AEHCHTBYIOIIHE
Ou3Hec-MOJeNy M Ipejlaras MCIOJIb30BAaHUS OIPENENIEHHBIX TEXHOJIOTUil/On3Hec-Moemnel,
KOTOPBIE TTO3BOJIAT NEPEHTH OpraHU3alMU B IU(PPOBYIO SIOXY

4.3.1. IlepeueHb KOMIIETEHIIHIi C YyKa3aHHeM 3TanmoB HMX (POPMHUPOBAHHUS B Mpolecce
OoCcBOeHHsI oOpa3oBaTeibHOIi mnporpammbl. [loka3zaTesim W KpPUTEPHUH OlEHUBAHUS
KOMIIeTeHIMI ¢ y4eToM dTana ux GopMupoBaHus

Kon HaunmenoBanue Kop srama ocBoenust HaumMmeHoBaHue 3Tana oCBOSHUS
KOMITETEHIINU KOMITETEHIINU KOMITETEHIINU KOMITETEHIINU

IIK OC-13 Cnoco0eH npuHUMAaTh [IK OC-13.1 CriocoOeH IPUMEHSTh aHATUTHKO-
YIPaBJICHYECKUE PEIICHHS MaTeMaTHYeCKHi anmnapar 1
Ha OCHOBE aHaJI3a MPOTPaMMHBIX CPEACTB IS
CTPYKTYPHPOBAHHBIX U HE aHaJM3a JIaHHBIX
CTPYKTYPHPOBAHHBIX
JIAHHBIX

4.3.2. Tunosble OlleHOYHbIE CPeICTBA.

[Ipu ouenke sk3amena ucnonb3dyercs 100-0amibHas cucrema. Ha skcrepTHYIO OLIGHKY
BJIMSIFOT CJICYIOIIME TIOKA3aTeIIH:

1. JlerkoCTh I BOCHIPHSTHS, MPEACTABIAEMON UM KapTHUHBI, ONMUCHIBAIOIICH Oymyiee —
20%.
2. PeanpHOCTE 1 ero goctmxnuMocTs — 30%.

3. TlonsaTHble, uYeTkme W yOeAWTENbHBIC, TMpeJlaraeMble MM CTpaTeTHUECKHe
yrnpasieHueckne perrenus — 50%.

Ixana oueHNBaHUA

10-6anpHas TpamuuronHas «3auTeHo»/ Omnpenenenne
IIKaza IKaza «He 3aureno»
10 OTin4yHO 3aureHo [MonHble, rTy0OKHE U CHCTEMATHYECKHE 3HAHUS TPUMEHEHHS
AHAIIMTHKO-MAaTEeMaTHYECKOrO arnmapara ¥ IPOrpaMMHBIX
CpenCTB JUIS  aHauu3a  JAHHBIX, 3HAKOMCTBO C

JIOTIOJIHUTEJIbHOM JINTEPATYPOM, IIOJHBIA M IPABUJIBHBIM
OTBET, TBOPYECKHM NOAXOJ B IOHUMAHUM U U3JI0KEHUU
y4eOHOTO MaTepuaa.

9 OTtnuaHO 3auTeHo [omHsle, TTIyOOKHE U CHCTEMaTHYECKNE 3HAHHSI IPUMEHEHHUS
AHAIUTUKO-MATEMATUYECKOr0 amnapara U INpOorpaMMHBIX
CPEJICTB ISl aHAJIM3A JAHHBIX, [IOJIHBIN U IPaBUJIbHBIN OTBET
8 OTtnuaHO 3auTeHo [lomHple ¥ cuCcTeMaTH4YeCKWe 3HAHUS  IPUMEHEHHUS
AHAIUTUKO-MATEMATUYECKOr0 ammnapara U INpOorpaMMHBIX
CPEICTB AJsl aHAJIN3a JaHHBIX, OTCYTCTBHE CYLIECTBEHHBIX
HETOYHOCTEH B OTBETE.

7 Xoporo 3auTeHo JlocTaTouHO  MOJAHBIE W CHCTEMAaTUYECKHE  3HAHUS
MPUMEHEHHs AaHAIUTUKO-MATEMaTHYECKOro ammapara u
MIPOrpaMMHBIX CPEACTB Il aHAJIN3a JaHHBIX, OTCYTCTBUE
CYLIECTBEHHBIX HETOUHOCTEH B OTBETE.

6 Xoporo 3auTeHo JlocTaTouHO  MOJAHBIE U CHUCTEMAaTUYECKHE  3HAHUS
MIPUMEHEHHs AHAJIWTUKO-MAaTEMaTHYECKOro amnmapara |
IIPOrpaMMHBIX CPEACTB JJI aHAJIN3a JaHHBIX, OTCYTCTBHE
CYHIECTBEHHBIX HETOUHOCTEN B OTBETE.




10-6anbnast | TpaaunuoHHast «3a4TeHo/ Onpenenenue
nIKaja nIKaa «He 3aureHo»
5 VY noBnerBopure 3auTeHo 3HaHUE MIPUMCHEHHS AQHATNTHKO-MaTeMaTHIECKOTO
JIBHO ammapaTa ¥ TIPOrpaMMHBIX CPEACTB Ul aHAJIN3a JaHHBIX B
o0BpeMe, He0OXOAMMOM JUTsl TajbHeHIeld y9eOrl 1 paboTHI.
4 VY noBnerBopure 3auTeHo 3HaHUE TIPUMEHEHHS AQHATUTHKO-MaTeMaTHIECKOTO
JIBHO amnmapaTa ¥ TIPOrpaMMHBIX CPEACTB Ul aHAJIHW3a JaHHBIX B
MHHUMAaJIbHOM 00BbeMe, HEOOXOAMMOM I JajbHEHIIEH
y4eOBl ¥ pabOTHL.
3 Heynosnersopu He 3aureHo | IMeroTcsl CyIiecTBEHHbBIE MOTPEITHOCTU IPH BBITOJIHEHUN
TEJILHO MEpONPHUSTHH TEKYIIEro KOHTPOJIS.
2 HeynoBnerBopu He 3aureHo | Mmerorcss mpoOenbl B 3HAHMAX HPUMEHEHUS aHAJIMTUKO-
TEJIEHO MaTeMaTHYeCcKOro annapara ¥ HpOrPaMMHBIX CPEICTB JUIs
aHaM3a JIAaHHBIX, JIOMYLIEHBl CYIIECTBECHHBIC OIMMOKU IPH
oTBeTe, HeoOXonUMa 3HAYUTEJbHAs JIOMOJHHTENbHAsS
yueOHas paboTa.
1 Heynosnersopu He 3aureno He BbINoOJIHEHBI NPEyCMOTPEHHBIE IIPOIPaMMOM 3alaHus,
TCIBHO HCO6XOZ[I/IMI)I JOIIOJTHUTCIIBHBIC 3aHATHUA 10
COOTBETCTBYIOIIEH MUCIHUIINHE.
0 HeynosnerBopu He 3aureno | Hapymenne akageMudecknx HOpM (TuIaruar u T.II.)
TEJIBHO

4.4. MeToanyecKue MaTepUuaJibl 0 MPOBEIEHUIO POMEKYTOUHOH aTTecTAlNU

DK3aMeH NPOBOAUTCS B ayIUTOpUU. OTCUET BPEMEHH, OTBEJIEHHOTO HA TUCbMEHHYIO
paboTy, UAET 0 3aBEPILLIECHUH MPOLIEAYPbl pa3MEILEHUS CTYACHTOB U pa3/iayu 3aJaHui.

CryneHT 00s13aH SIBIATbCA Ha TUCHbMEHHBIA KOHTPOJIb B YKa3aHHOE B paclucaHuu BpeMs. B
ClIy4ae OI03/1aHMs BpeMs, OTBEICHHOE HAa MNCbMEHHBIM KOHTPOJIb 3HAHUH, HE MPOJIEBACTCS.

MobGunpHble Tene(oHb! JTOMKHBI OBITh BBIKIIOUEHBI M yOpaHBI CO CTOJIOB, JOIYCKaeTCs
HCIIOJIb30BaHUE KAJIbKYIISITOPOB, BHITOJHSAIOIIUX TOIBKO IPOCThIE apU(PMETHUECKHUE BBIYUCIICHUS.

Bo BpeMmsa mpoBeAcHUS IUCBMEHHOIO KOHTPOJIA 3HAHUM CTYACHTaM HE pa3pelaercs
MOJIb30BAaThCA  Y4EOHBIMM MpOrpaMMaMH, CIPAaBOYHUKAMM U HPOYMMH HCTOYHHKAMHU
UHpOpMaLIUH.

Hcnonp30BaHne MaTepuasoB, a TaKKe IMOMbITKA OOLIEHUS C JPYTMMM CTyJIEHTaMHU WU
VHBIMM  JIMIAMH, B TOM 4YHUCJIE C T[PUMEHEHHEM DJIEKTPOHHBIX CPEACTB  CBSI3H,
HECaHKI[MOHMPOBAHHBIE [TIEPEMELICHUS U T.II. ABJISIIOTCS OCHOBAHHUEM IS YAAJICHUS CTYJICHTA U3
ayIUTOPHUH U TOCIEAYIOIIETO IIPOCTABIEHUS B BEIOMOCTD OLICHKH «HEYIOBIETBOPUTEILHOY.

Bo Bpems npoBeneHNsI MUCBbMEHHOTO KOHTPOJISI 3HAHUM CTYAEHTaM pa3pelaeTcs NOKUHYTh
ayJUTOPHUIO TOJBKO MPH YCIOBUU CIauM pabOThl B 00bEMe, BHITOJTHEHHOM K MOMEHTY BbIX0J1a U3
aynutopuu. JlanpHeliee npooKeHne paboThl 3aperiaeTcs.

5. Mertoanueckue yka3anus 1l 00y4aUMxXcs
0 OCBOCHHIO TUCIUILTNHEI

Tema 1. Beeoenue 6 mamunnoe odyuenue. Llenu u ocnoenas npoonemamura MamuHHO20
00yuenus.

CryaeHT u3ydaer npeaioKeHHbIe MaTEpHAlIbl TEMbI, PEIAET 33Ja4H 110 TEME U TOTOBUTCS
K OIIPOCY TI0 CJIEAYIOIIEeN TeMaTHKe:

CymecTBytoliyie HaOOpbl JaHHBIX, BU3yanu3alus Mojenu kinaccudukanuu. [loctaHoBka
3aa4y 00yueHus mo npereaeHTam. OOBEKTH U TPU3HAKH. THIIBI TKaJ: OMHApHBIE, HOMUHAIBHBIC,
MOPSIIKOBBIC, KOJMUYECTBEHHBbIC. THIBI 3adad: KIAcCU(PUKALUS, PErPECcCHs], MPOTHO3UPOBAHNE,
paHKUPOBAHHUE.
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OCHOBHBIC TIOHATHS: MOJENb AJITOPUTMOB, METOJ OOy4YeHHs, (YHKUHA MOTEPh H
(GyHKIIMOHAT KadecTBa, NPUHIMI MHHUMH3AIUA HSMIIUPUYECKOTO pHCKa, 0000Iaromas
CIIOCOOHOCTB, CKOJIB3SIIIUN KOHTPOJIb.

JluneiiHple Mozenu perpeccuu M kiaccupukanuu. MeToJ HaUMEHbIIUX KBaJpaToB.
[TonuHOMHaNIbHASL PErPECCUSL.

Tema 2. Memoowl ouenKu mouyHocmu noay4eHHsIX peuwienuil, eéxntouan ROC ananus3.

CryzaeHT u3ydaer npeaioKeHHbIE MaTEPUaIbl TEMBI, PEIIAET 331a4H 110 TEME U TOTOBUTCS
K OIIPOCY 10 CJIEAYIOLIEH TEMAaTHKE:

JIuHEeNHbIN perpecCHOHHBIN aHaIU3, YyBCTBUTEIBHOCTh, CHEHU(PUYHOCTH U TOYHOCTD.
KoppensiyonHslii aHanu3. AHaau3 BBDKUBAEMOCTH W MHOTOMEpHAs CTATUCTHKA. Ta0iuIibi
noxutrs (mortality table) u meron Kammana-Metiepa (Kaplan-Meier method). Jlor-pank Tecr.
Mogens Kokca.

Tema 3. Coepemennvie pecpeccuontble MemoObl, 6KAI0UAS INACHUYUHbIE CEMU, PecPECCUOHHbBLE
oepeevsa u neca. Cmanoapmmuulii Memoo HAUMeEHbUUX Keadpamos. Memoovt pacno3naeanusi.

CryneHT u3y4aeT NpeasioKeHHbIE MaTepraibl TEMbI, pEIIaeT 3a4a4u 110 TEME U TOTOBUTCS
K OIIPOCY MO CJEAYIOIIEH TeMAaTUKE:
Jloructuueckass perpeccus. ABTOKOppesiiMoHHas —¢GyHKuusa. Anroput™m JleBenOepra-
MapxkBapara. AropuTMbl BbIOOpa JIMHEHHBIX PErpecCHOHHBIX Mojeneld. BcmomorartenbHbie
(GyHKIMHU. AHaJIU3 PErPeECCUOHHBIX OCTAaTKOB. Armnmpokcumanus Jlamnaca.

Perpeccuonnsie nepeBbs u jgeca. MeToasl pacClio3HaBaHUS.

Tema 4. baiiecoeckue memoowt u Opy2ue CmamucmuydecKue mooeiu, 6Ka4asn 102UCmuiecKyio
pezpeccuio u op.

CryneHT u3y4aeT NpeaaoKEHHbIE MaTEpUabl TEMbI, PEIIAET 3a7a4uu 110 TEME U TOTOBUTCS
K OIIPOCY MO CJIEAYIOIEH TEMAaTHKE:

IlonsaTe o ciy4aiiHOM Iponecce. ballecOBCKMI TMOAXOA K CTaTUCTHYECKOMY
OIICHUBAHMUIO. ATIPUOPHBIE pacHpenesieHus, COMPSDKEHHBbIE ¢ HaOI0AaeMON TeHepaTbHOU
COBOKYITHOCTBI0. balleCOBCKUI MPOrHO3 3aBUCUMOM NIEPEMEHHOM, OCHOBAHHBIN Ha HOPMAaJIbHON
JUHENHON MOJENIM MHOXECTBEHHOM perpeccud. [IpoBepka CTaTHCTMYECKUX THUIIOTE3 IpU
6aiiecOBCKOM MOAXOIE.

Tema 5. Heiipocemegvie memoowt. Coepemennvie no0xoowt u uoeu.

CryneHT u3y4aeT MpeagoKeHHbIE MaTepuaibl TEMbI, PEIIaeT 3a/1a4H 110 TEME U TOTOBUTCS
K OIIPOCY IO CJIEAYIOIIEH TEMATHKE:

buonornueckuii Heitpon, moxens MakKaminoka-ITutrca kak aTuHEHHBIN KiaccupuKaTop.
Oynkiuy aktuBamy. [Ipobiema noaHOTHL. 3aaua nuckirovatomiero wiu. [TomHoTa ABYX CITOMHBIX
ceteil B mpoctpaHcTBe OyneBbix (yHkuui. Teopembl Kommoroposa, CtoyHna, ['opbans (6e3
JI0Ka3aTeIbCcTBa). AJITOPUTM 0OPATHOTO PACIIPOCTPAHEHUS OIIMOOK. DBPUCTUKH: (pOpMUpOBaHHE
HAYaJbHOTO MPHUOIMKEHUS, YCKOPEHHE CXOIMMOCTH, IUaroHaibHbI Meron JleBenOepra-
Mapxksapara. IlpoGirema «mapanuua» cetu. Meroa mnocnoiiHoi HacTpoiiku cetu. Ilogbop
CTPYKTYpbl CETHU: METOJAbl MOCTENEHHOTO YCJIOXXHEHHUS CETH, ONTHUMAalIbHOE MPOpPEKUBAHUE
HelipoHHbIx cered (optimal brain damage). Heiiponnas cers Koxonena. KonkypeHTHOE
obyuenue, crpareruu WTA u WTM.

Camooprannsyromasics kapra Koxonena. IIpuMeHeHne nns BHU3yaJbHOIO aHajlu3a
naHHbIX. MlckyceTBO mHTEpnperanuu kapT KoxoHeHa.

Tema 6. Memoo onopuvix 6eKmopoe.

CryneHT u3yyaeT NpeaaoKEHHbIE MaTeEpUabl TEMbI, PEILIAET 3a/1a4M 110 TEME U TOTOBUTCS K
ONpocCy MO CIEeNYIOIEeH TeMaTHKe:

OntuManbHas pa3Jensionias TueprsockocTs. [loHsTre 3a30pa Mex 1y KiaccaMmu (margin).
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Cnyuan nMHEMHOM pa3feNuMOCTH M OTCYTCTBMS JMHEWHON pasgenumoctu. CBs3b C
MUHUMU3ALKENH PErylIpu30BaHHOTO HSMIOHUpUYecKkoro pucka. KycouHo-nmuHeitHas QyHKUus
noTepb. 3a7aya KBaIpaTUIHOTO IPOTrPaMMHUPOBAHUS M JBOWCTBEHHAS 3aa4a. [loHATHE OMOPHBIX
BekTopoB. dyHkIus sanapa (kernel functions), cnpsmistoniee mpocTpaHCTBO, TeopeMa Mepcepa.

CriocoObl KOHCTPYKTUBHOTO MTOCTpOeHUS sep. Ilpumepsr siaep.

SVM-perpeccus.

Perynsapuzaruu s or6opa npusnakoB: LASSO SVM, Elastic Net SVM, SFM, RFM.

Merton peneBaHTHBIX BEKTOpoB RVM.

Tema 7. Pewwarowue oepeevs u neca.

CryneHT u3y4aeT NpeaIoKEHHbIE MaTepUalbl TEMbI, PEILIAET 3a/1a4M 110 TEME U TOTOBUTCS
K OIIpOCy IO CIEAYIOIIEH TeMaTHKe:

[ToHsTHE NTOrHYECKON 3aKOHOMEPHOCTH.

[Tapamerpuueckue cemeicTBa 3aKOHOMEPHOCTEH: KOHBIOHKIMM IOPOTOBBIX IPABMI,
CUHPOMHBIE TIPaBUJIA, IAPHI, TUIEPITIOCKOCTH.

[TepeGopHble aIrOPUTMBbI CHUHTE3a KOHBIOHKLHH: CTOXAaCTMYECKHM JIOKalIbHBIM IMOUCK,
crabmnm3anusi, penykiuus. JByXKpuTepHalbHBIA OTOOpP WH(POPMATUBHBIX 3aKOHOMEPHOCTEH,
napeTo-oNTUMalbHBIA GPOHT B (p,n)-pocTpaHcTBe. Pematomee aepeBo. XKannas Hucxonsmas
cTparerus «pasnensii u BaactByil». AnroputMm ID3. Henocratku kaiHoM cTpaTeruu U CocoObl
ux ycrpaHenus. [IpoGiema nepeoOyueHus. BeiBox kpurepueB BeTBIeHMS. Mepa HEUHCTOTHI
(impurity) pacnpeneneHusi. DHTPONUHHBINA KpuTepui, Kpurepuid [xkunu. Penykuus pemaronmx
JiepeBbeB: mpeapeaykuus u nocrpenykuus. AnroputMm C4.5. JlepeBbst perpeccuu. ANropurM
CART. HebGpexusbie pemraromue aepesbs (oblivious decision tree). Pemarormuii nec. Ciy4aitHbIit
nec (Random Forest).

Tema 8. Komounamopno-nocuueckue memoov, ABO. IIpedcmasnenue o cpaguueckux
mooensax (baiiecoeckue cemu)

CryaeHT u3ydaer npeaioKeHHbIe MaTEPUAIIbl TEMbI, PEIIAET 33Ja4H 110 TEME U TOTOBUTCS
K OIIPOCY MO CJIEAYIOIIEN TeMaTHKe:

Ammapar rpaduueckux wmojenei (OaliecoBCKHME W MapKOBCKHE ceTH). Ammapar
OaifecoBckoro BbiBosia. HekoTopbie MeTO/Ibl TMCKPETHOW ONTUMU3AIMHU. MeTOo bl CTPYKTYPHOTO
oOyuenus. dakropuzanus OaifecoBckux cereil. [loTeHImansl W SHEpPrus KIHMK, CBS3b C
0aileCOBCKUMHU CETSMHU.

6. YueOHasi 1uTepaTypa u pecypchbl HH(POPMALMOHHO-
TeJIeKOMMYHUKAIMOHHOM ceTH ""MHTepHeT", BKIIIOYas IepeYeHb
Y4eO0HO-MeTOAMYeCKOro odecrnedeHust A1l CAMOCTOSITeIbHON padoThl
00y4YaIIHXCS M0 JUCHUILINHE (MOTYJII0)

6.1. OcHoBHas UTEpaTypa.

1. Kocskos M.C. Beenenue B pacrnpeiesieHHbIe BEIYHCICHUs [ DnekTpoHHbIi pecypc] / M.C.

KocskoB. — DnektpoH. TekcToBble qanHble. — CII16. : Yuusepcurer UTMO, 2014.
— 155 ¢. — 2227-8397. — Pexum moctyna:  http://www.iprbookshop.ru/65816.html
Tanen6aym D. u np. PacnipesienieHHbIE CUCTEMBI. [Tpuniuns! 1 napagurmsl. — CI16.:
[Tutep, 2003.

2. Pobuncon fH, Bebep Ixum, Dudpem Dmuns ['padoBsie 0a3bl JaHHBIX: HOBbIE
BO3MOYKHOCTH JIJI1 pa0OTHI CO CBSI3aHHBIMU AaHHBIMH / 1iep. ¢ aHri. P. H. ParumoBa; Hayy.
pen. A. H. Kucunes. — 2-e uzn. — M.: JIMK Ilpecc, 2016. — 256 c.: umn.
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6.2. lonotHUTeIbLHAS JTUTEPATYpA.

Xapsun Jxynut, Harent Anan, Xanmnep ®@epn, Kaypman Mapcua [IpocTo o 60b1111X
TaHHBIX  «OKcMo» bubnmoreka Coepbanka 2015 .

N3yuaem Spark: MoTHUEHOCHBINM aHAN3 NaHHBIX [ DnekTpoHHbIN pecypc] / X. Kapay [u
ap.]. — Dnektpon. gan. — Mocksa : JIMK IIpecc, 2015. — 304 c. — Pexum gocryna:
https://e.lanbook.com/book/90118.

¥Ysc Makkuniu Python u ananu3 ganneix [DnekTpoHHbIH pecype] / Makkunimm Yac. —
DIIeKTPOH. TeKCTOBbIE nanHble. — Caparos: [Ipodobdpazosanue, 2017. — 482 ¢. — 978-5-
4488-0046-7. — Pexum nmoctyna: http://www.iprbookshop.ru/64058.html

6.4. HopmaTuBHBIE IPABOBbIE JOKYMEHTHI.

He npenycmorpensl.
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7.
8.
9.

6.5. UnTepHeT-pecypchl.

. http://citeseer.ist.psu.edu/ ocHoBHO#H HcTOUYHMK 3HaHui Mo Computer Science, MO MHOTHUM

CTaThsIM €CTh TIOJIHBIC TEKCTHI
http://citeseer.cs.msu.Su/— pycckosi3bIdHast HIEKTPOHHAS OHOIMOTEKA HAYYHBIX CTATeH
http://arxiv.org/ — OubGIMOTEKA IEKTPOHHBIX MMyOJIMKAIHiA, B OCHOBHOM 110 (DPM3HMKE, HO JOJIS
«Computer Science» B ociieiHee BPeMsi CTPEMUTEIBHO YBEIHYHUBACTCS

http://rexa.info/ Gubmmorpadudeckas MIOMCKOBAsK CHCTEMa IO CTAaThsIM, aBTOPaM M IPaHTaM
http://elibrary.ru/ - poccuiickas HayuHas 3JIeKTpOHHAs OMOIHOTEKA
http://liinwww.ira.uka.de/bibliography/index.html

o6ubnuorpaduueckas 6a3a naHHbIX 1 padoTel ¢ BibTeX

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

Math-Net.ru -- obuiepoccuiickuit MaTeMaTHIECKHA TOPTAT

7. MarepuajabHO-TeXHHYecKas 0a3a, HHGOPMaLMOHHbIE TEXHOJIOTHH,
NporpaMMHoe odecrnedeHre 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

J1s IeKIui:

IlepcoHanbHbBIN KOMITBIOTED
MynbTUMEAUNHBIN IPOEKTOP

. Jlocka, Men mim MapKepbl

JIn1s IpakTUYECKUX 3aHIATHIA:

KomnbrorepHslii kinacc,

Buptyansnas mammuna Ubuntu 15.04 b Beiie ¢ yctanosnennsiM Postgresql 1 MongoDB
MynbTUMETUIHBINA TPOEKTOP

Jocka, mapkepsl

Kommumsarop R-2.15.1 — GNU - http://www.r-project.org/ 1100 MHTErpupOBaHHAs cpeaa
pazpabotku RStudio — GNU AGP - http://www.rstudio.com/ide/.

Jupyter Notebook - GecrutaTHast HHTEpaKTHBHAS 000JI0YKa JUIS SI3bIKA TIPOTPAMMHUPOBAHUS

Python, mo3Bossttonast 00beIMHUTH KOJI, TEKCT U JUATPAMMBEI.
Kommunstop Scala — http://www.scala-lang.org/

[IporpamMMHBIil KOMIUIEKC aHATKM3a HOBOCTHOTO caiiTa -’Crawler-Persona”
baza nannbix “llenTpanu3anus rocyJapcTBEHHbIX 3aKynok B 2014 r”.

10. ba3a maHHBIX y4€OHO-METOAMYECKHUX MATEPHUAIIOB MO TUCIUIUIMHE "MaKkpo3KOHOMHKA".
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https://e.lanbook.com/book/90118
http://www.iprbookshop.ru/64058.html
http://citeseer.ist.psu.edu/
http://www.rstudio.com/ide/
http://www.scala-lang.org/

11.

12.

13.

14.

15.

16.

baza nanHbIX BrogkeTHas u conuanbHO-?)KOHOMHUECKasi CTATUCTUKA CYObEKTOB
Poccuiickoit @enepanuu.

baza nannpix «HoBble pUCKH U TPyMITBI 0€THOCTH U (DAKTOPHI COLUATBHO-3KOHOMUYECKOTO
HepaBeHcTBa — 2016

baza nannbix «Poccuiickas cyaeOHast MpaKTHKa [0 POSUITH U IJIATEXaM 3a MPEJOCTaBlICHUE
BHYTPUTPYNIIOBBIX YCIIYT

[Iporpamma st 9BM «PacdeT oxxumpaemMoil mpoa0IKUTEIbHOCTH 3I0POBOM KU3HU IS
pa3IM4YHBIX KaTeropuii rpaxaan Poccumn»

baza nanHbIX «Pe3ynpTaThl apoOMpOBaHUs UHTEIPALIMOHHON MPAKTUKU
“UHTepKyabTYpHBIHA (HyTOOT”

baza nannpix «Pe3ynbpTaThl anpoOUpoBaHUs MHTEIPALlMOHHOM NPakTUKH “YKuBast
6ubmmorexa”
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