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1. EJIb OCBOEHMA JUCIIUITJIMHbI

JucuuiuinHa «AHanu3 OOJBIIMX JaHHBIX» BXOAWUT B MporpamMMmy OakajmaBpuaTa
«DynaamenTagbHas HHGOpPMAaTHKA U HHPOPMAIIMOHHBIE TEXHOJIOTHIY 110 HampasieHuto 02.03.02
«@yHaaMeHTanbHas nH(OpMATHKa U UHPOPMALIMOHHBIE TEXHOJIOTUN» M U3y4YaeTcs B 7 ceMecTpe
4 xypca. Hucnumuny peanusyer Kadenpa teopum BeposTHOCTEH U KuOepOE30MacHOCTH.
JlycummimHa cocTOUT U3 4 paszienoB U 17 TeM U HallpaBiIeHa Ha U3Y4YEHHUE PELICHUS IPUKIIATHBIX

3a/1a4, CBA3aHHBIX C aHAJIM30M JaHHBIX B CTATUCTHYECKOM makeTe R.
Llenpt0 OCBOEHUS AMCHUIUIMHBI SBISIETCS NMpUOOpeTeHHe 3HAHUKW W HaBBIKOB PabOTHI C
OOJIBIIMMHM JJAHHBIMU B PA3JIMUHBIX PUKJIAJHBIX IAKETaX, B OCOOEHHOCTH B nakere R.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUMA JUCIUITJIMHDbI

OcBoeHHne AMCLUUIUIMHBI «AHAJIN3 OONBIIMX JaHHBIX» HAIPaBICHO Ha (OPMHUPOBAHUE Y
00yJaroImuXxcs CIEAYIONINX KOMIIETCHINHN (YaCTH KOMITETECHIINN ):

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y 00yYAOWUXCL NPU OCBOEHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80EHUS OUCYUNTIUHDL)

HNuaukaTopbl 10CTHKEHHSI KOMIIETEeHIIUT
Iudp Komnerennus A PEI A N I
(B paMKax JaHHOW NUCUMUTUIMHBI)
VYK-1.1 3naeT npuHIUIb cOopa, 0TOOpa 1 0000IICHHS
nHpopManuK, METOJUKH CUCTEMHOT'O ITOIX0/1a JJIsl PELICHUS
Crnoco0eH OCYIIECTBIISITh MOKCK, |MPO(ecCHOHANBHBIX 33/1a4;
KpuTHYecKuii aHamu3 u cuHTe3 | YK-1.2 YMeeT aHanu3upoBaTh U CHCTEMATU3UPOBATh PA3HOPOIHEIC
YK-1 nH(opMaLuK, IPUMEHSTh JIaHHBIC, OLIEHUBATh 3P PEKTUBHOCTH MPOLEAYp aHaIHu3a MPodIeM
CHCTEMHBIH MTOJXO0] JUIS PEIICHNS |[IPUHSTHS PELICHUH B PO eCcCHOHATILHON AEATEIHHOCTH;
MIOCTaBJICHHBIX 3a]a4 VK-1.3 BnaneeTr HaBbIKaMH HAY4HOT'O MOKUCKA U MPAKTHYECKON
paboTs! ¢ MHOOPMAMOHHBEIMU UCTOYHUKAMH; METOIAMH MIPUHSITUS
pelieHui;
CnocobeH: HcKaTh Hy)KHbIE
UCTOYHHUKH HH(POPMAIIH U
JIaHHBIC, BOCIPUHAMATH,
aHaJIM3MPOBATh, 3a[IOMUHATH U
nepeaaBaTs HHHOPMAITHIO C
pel (opar YK-12.1 CniocobeH: uckarp Hy>KHble HCTOYHHKH HHGOPMAIHU 1
UCIIOJIb30BaHHEM LIU(PPOBBIX
JIaHHBIE, BOCIPUHUMATh, aHATU3UPOBATh, 3aIIOMUHATh U
CPEICTB, a TAKXKe C IOMOIIBIO
nepenaBaTh HHPOPMAIIHIO C UCIIOJIL30BaHHEM LIU(PPOBBIX CPE/ICTB,
AITOPUTMOB IIpH paboTe C
a TaKkKe C MOMOIIBIO AITOPUTMOB IIPU paboTe ¢ TOIYYEHHBIMH U3
TIOJTYYEHHBIMU U3 PA3ITHYHBIX
YK-12 Pa3IMIHBIX ICTOYHUKOB JAHHBIMH C HETBI0 (P (PEKTUBHOTO
MCTOYHHMKOB JJAHHBIMH C LEJIBIO .
WCIIOJIb30BaHMS TIOJTy4EeHHONH HH(POPMAIMH JUIS PEICHHUS 3a/1a4;
3¢ ($EKTUBHOTO HCIIOB30BAHUS
. MPOBO/INTD OLEHKY HH(POPMAIINH, €€ JJOCTOBEPHOCTh, CTPOUTH
MIOJTy4eHHOW MH(OPMALIIH IS
JIOTHYECKHE YMO3AKIIFOUCHNSI HA OCHOBAaHUH MOCTYTIAIOIMINX
penieHus 3a1a4; MpOBOANUTD
nH(OpMaLUK 1 TaHHBIX;
OLICHKY MH(OpMaIHH, ee
JOCTOBEPHOCTD, CTPOUTH
JIOTHYECKUE YMO3aKIIIOUEeHHUS Ha
OCHOBaHHH TTOCTYIAOIIHX
nH(poOpMaINK U TAaHHBIX
OIIK-1.1 3HaeT OCHOBHBIE TOJIOKEHNS M KOHIIEIIIIMN B 001aCTH
Crnoco0OeH MpUMEHATh
MaTeMaTUYECKHX U €CTECTBEHHBIX HAYK; 3HAET OCHOBHYIO
(byH1aMeHTalbHbIe 3HAHUS,
TEPMHHOJIOTHIO;
TIOJTyYeHHBIE B 001aCTH .
OIIK-1.2 YMeeT ocyniecTBISITh HEPBUYHBIN cOOp U aHAIN3
MaTeMaTHYeCKHUX U (WIIN)
OIIK-1 Marepuasa, THTepIpEeTHPOBATh Pa3InuHble MaTeMaTHIECKHe
€CTECTBEHHBIX HayK, U
OOBEKTHI,
UCIIONIB30BaTh UX B .
. OIIK-1.3 MimeeT nmpakTHYeCKUi ONBIT pabOTHI C pellIeHnEM
poheCCHOHATBHOM
CTaH/IaPTHBIX MaTeMaTHYECKNX 33/1a4 ¥ IIPUMEHSIET ero B
JeATEeILHOCTH .
npodeccHOHAIBHOM e TeNIbHOCTH;
MK-1 CnocobeH pa3pabaTbIBaTh 1 ITK-1.1 3HaeT OCHOBBI MPOrPaMMUPOBAHUS; COBPEMEHHBIE
OTJIaXXHMBATh MPOTPAaMMHBIN KOI | 00bEKTHO-OPHEHTHPOBAHHBIE SI3BIKH IPOTPAMMHPOBAHNS;




HIugp

Komnerennus

HNHanKaTopsl 10CTHKEHNS KOMIETEHIINT
(B paMKax JaHHOUW TUCUUTUIMHBI)

CHUCTEMBI;

COBPEMEHHBIE CTPYKTYPHBIE S3bIKH IIPOTPaMMHUPOBAHUSL; S3bIKH
COBPEMEHHBIX OM3HEC-TIPUIIOKCHNII;

[IK-1.2 YMmeeT koaupoBaTh Ha sI3pIKax MIPOrpaMMUPOBAHNS;
TECTUPOBATH PE3YNIBTATHI KOJUPOBAHHUS;

[1K-1.3 Brnameet HaBBIKaMu pa3paboTKu Koga HHPOPMATHOHHON
CHCTEMBI; HaBBIKAMHU BepH()HUKAIMN KOAa MHYOPMAILIOHHON

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JuciumnHa «AHaiau3 OOJBIIMX JaHHBIX» OTHOCHUTCS K 0O0s3aTeibHOM 4YacTh Osoka 1
«lucturuinHbl (MOTYIIH)» 00pa30BaTEIIBHON POrPaMMBbI BBICIIIETO 00pa30BaHUSI.

B pamkax o0Opa3zoBaTesnbHON MpOrpamMmbl BBICIIETO OOpa30BaHHS OOYYAIOIIMECS TaKXKe

OCBaMBaKOT

JpyrHe

IUCIHUTILIINHEI

W/WIN  TPaKTUKH,

CIOCOOCTBYIOIINE

JOCTHXXCHHIO

3aIlJTaHUPOBAHHBIX PE3YJIbTATOB OCBOCHUA JUCHUIIINHBI «AHanu3 O0OJIBIINX JaHHBIX ).

Tabnuya 3.1.

Ilepeuenw

xomnonenmos OIl BO,

3ANIAHUPOBARHbLX pe3)1bmamoe OC60E€HUA ()MCI/;M}’lJlqul

CHOCOOCMBYIOWUX  OOCMUNCEHUIO

IIpenmecryromue Ilocaenyromue
g Haumenosanne unczninngJMol;l JIU )II/ICIII/IHJ'II/IJ;:}]])I/;IHOI[ JIH
p KOMIIETEHIINH % i, * Yy,
MPAKTHKH MPAKTHKH
Cnoco0eH: ucKaTh Hy)KHbIE
UCTOYHUKY UH(POPMAIIUH U
JIaHHbBIE, BOCHPUHUMATB,
aHATU3UPOBATH, 3aTIOMUHATH
U TIepenaBaTh HHPOPMAIUIO
C UCIIONTb30BaHHEM
OCHOBBI TEOPHH CHCTEM;
TUQPPOBBIX CPEICTB, a TAKKE
Beenenve B ananms u
C TIOMOIIBIO aJITOPUTMOB
BU3YaITU3AINIO TaHHBIX; TexHonormyeckast (IPOESKTHO-
npu paboTe ¢ TOITyICHHBIMHU
OCHOBBI MAIIMHHOTO OOYYEHHS M | TEXHOJIOTHYECKas) MPAKTUKA,;
U3 pa3InuHbIX UCTOYHHUKOB o
HEWPOHHBIE CETH; HayuHo-uccnenoBarenbckas
YK-12 JTAHHBIMU C TIEITBIO
S hEKTHBHOTO Hayuno-uccnenoBatenbckas pabora | pabora;
. | (momyueHue nepBUYHBIX HaBBIKOB | [IpeaumniomHas nMpakTuka,
HCTIONB30BaHUs MTOJTyYeHHOI .
HAYYHO-HCCIIEJOBATEIILCKON
uH(opMaLuK AJIsl peLIeHUs! aGoTH):
3a[a4q; IPOBOJMTE OLICHKY P ’
uHpOpMaIuH, ee
JOCTOBEPHOCTD, CTPOUTH
JIOTHYECKUE
YMO3aKJIFOUCHUS Ha
OCHOBaHMH ITOCTYTIAFOIINX
nHGOPMAIUU ¥ JTAHHBIX
Ounocodus;
BpIuncinuTebHbIE CHCTEMBI, CETH U
TEJIEKOMMYHHKAIHH;
AJNTOPUTMBI MAaIIMHHON TpaduKu 1
CriocobeH oCyIIecTBIATh 00paboTKN M300paKeHNUH; TexHonorugeckast (IPOEKTHO-
MIOWCK, KPUTHUECKUH aHanmn3 | MaremaTndeckoe MOICITMPOBaHUe; | TEXHOJOTMYEeCKas) IPaKTHKA;
VK-1 Y CUHTE3 MH(POPMALIHH, CroxacTH4eCKUi aHaIn3 HayuHo-uccnemoBarenbckas

MPUMEHSTH CHCTEMHBIN
MOJIXOJ AJISl peLIeHUS
IIOCTaBJIEHHBIX 3a1a4

0ECIIPOBOTHBIX CETEH;
[IporpammHas HHXCHEPHS,
XUMUSI X 9KOJIOTHS OKPYKaIOIIeH
cpenpbl;
Bgenenue B ciennaibHOCTE;
Hayuno-uccinenoBarensckas pabora
(TmoryueHme NepBUYHBIX HABHIKOB

pabora;
[NpenaumnioMHas NPaKTHKA;




HIudgp

HanmeHnoBanue
KOMIIETeH NI

IIpenmecrByromue
AUCHHUTIIUHBI/MOAYJIH,
NPaKTHKH*

Mocaenyromue
JUCHMITHHBI/ MOAYJIH,
NPaKTUKH*

Hay4HO-MCCIIEN0BATENBCKON
paboTel);

OIIK-1

Crnoco0OeH MpUMEeHATh
(dbyHIaMeHTalbHbIC 3HAHNU,
MTOJTyYCHHBIE B OOJIACTH
MaTeMaTHYeCKUX ¥ (UJIn)
€CTECTBCHHBIX HAYK, H
UCIIOJIb30BaTh UX B
poheCCHOHATIBHOM
JeSITeIIBHOCTU

HayduHo-uccrnenoBarensckas paboTa
(Tmosy4eHune NepBUIHBIX HAaBHIKOB
Hay4HO-MCCIIEN0BATENBCKON
paboTsl);

AnreOpa 1 aHAIUTHYECKas
reoMeTpus;
JluckpeTHas MaTeMaTHKa U
MaTeMaTHuecKas JIOTHKa,
Teopust KoHEUHBIX IpadoB;
CHuMBOJIBHBIE METOIBI
MaTEeMaTHYECKOTO aHaIN3a;
CHUMBOJIBHBIE U YUCICHHBIE METO/IBI
HMHTETPUPOBAHUS
mudQepeHnnaNbHBIX YpaBHEHUIH;
Teopus BeposiTHOCTEN U
MaTeMaTHuYecKas CTaTUCTUKA;
[TakeTpl CUMBOJIBHBIX BBIUMCIICHUN
B IIpo(heCCHOHANTBHOM
JeSITebHOCTH;
BrruucnurtensHbIe METOIBL;
MarematnuecKoe MOJICTMPOBAHHE;
HNmuTannoHHOE MOJEIHPOBaHHE;
CroxacTuueckuil aHanu3
0ecrpOBOTHBIX CETEH;
KommbrorepHas anredpa;
MapkoBcKu€e MPOLECChI;
KommbrorepHas reoMeTpus;
dusuka;

OCHOBBI MAaIIMHHOTO 00Y4YeHUS 1
HEWPOHHBIE CETH;

[K-1

CriocoGeH pa3pabaTbiBaTh U
OTJIAXKHUBATh POrpaMMHbII
KOJI

TexHOJIOruN UCKYCCTBEHHOTO
MHTEJUIEKTa;

Teopust aBTOMaTH3annu 1
YIIpaBICHUS;
Baeznenue B o0yueHue ¢
MOJKPETIIICHUEM;
MammnHoe 0o0y4yeHue B
TEIeKOMMYHHUKAIHIX;
MeTo1bl HCKYCCTBEHHOTO
MHTEJUIEKTA,

OCHOBBI TEOPHUH CHCTEM;
Komnviomepnulii npakmuxym no
Mooenuposanuio **;
Komnviomepnuuii npaxmuxym no
uHpopMayUoHHbIM
mexuoaocuim **;
ApXHTEKTypa KOMITBIOTEPOB U
OIEPaLMOHHBIE CHCTEMBI;
[{udposas rpaMOTHOCTH, OCHOBEI
MIPOTPaMMHPOBAHUS;
udposas rpaMOTHOCTH,
TEXHOJIOTHS IPOTPaMMHPOBAHUS;
AJNTOPUTMBI MAaIIMHHON TpaduKu 1
00paboTKN N300paKCHHIA;
CroxacTH4eCKHi aHaIH3
OECIIPOBOTHBIX CETEH;

[IpenanunomMHas mpakTHKa;
TexHonornueckas (MpOEKTHO-
TEXHOJIOTHYECKas) IPAKTHKA;
HayuHo-uccnemoBarenbekas
pabora;




[penmecrByrommue Hocnexyromue
Ingp Haumenosanue HHC?{HI:IHHHLI7MOI;[IyHH nncuunnnl:lil/;auouynn
9 9

oMmereniun NMpPAKTHKH* NpPaKTHKH*

[IporpamMmmHas HHXEHEpUS;
Kommrrorepras anredpa;
BBenenue B ananus u
BU3yaIN3alHI0 JaHHbIX;
KomMmnelotrepHas reometpusi;
Practicum in Artificial
Intelligence™*;

OCHOBBI MaIIMHHOTO OOYUYEHHUS U
HellpOHHBIE CeTH;

* - 3aMoOJIHAETCS B COOTBETCTBUM ¢ MaTpHueil komnereniuidi u CYII OI1 BO

** - 3JIEKTUBHBIC TUCIMIUIMHBI /TIPAKTHKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OOm1ast TPYA0EMKOCTh IUCIUILTUHBI «AHATU3 OOJBIINX JaHHBIX» COCTABISCT «4» 3aUCTHBIC CIMHHIIBL.
Tabnuya 4.1. Buowl yuebHOU pabomuvl no nepuooam 0cC80eHUsi 0OpA308amMenbHOlU NPOSPAMMbL BblCUEe20 00paA308aHUst Olsl OYHOU (HOopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMec7T pCED)
Koumaxmmnas paboma, ax.u. 54 54
Jlexrun (JIK) 18 18
Jlabopartopusie pabotsl (JIP) 0 0
IMpaktryeckue/cemunapckue 3ansatus (C3) 36 36
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 63 63
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 27 27
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 144 144
3a4.e/1. 4 4




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Buna
Homep | HammeHnoBaHue pasnena .
Conep:xanue pasaesa (TeMbl) yueOHOM
pa3nena AACHHILTAHBI .
padoThI
Onpenenenre O00MbIIKUX JaHHBIX. O0NacTH, B
Bonbiiue nannsle: 1.1 pel % i JIK
KOTOPBIX UCTIONIB3YETCS aHAJU3 OOJBIINX TAHHBIX
Pasnen 1 |ocHOBHEIE IOHATHUS U MeToasl 1 HHCTPYMEHTHI aHaIn3a OOJIBITUX
3a1a4u 1.2 n py JIK
JTAHHBIX
21 Tumnel nepeMeHHbIX. OnIepanuy Haj Pa3InIHBIMH K. C3
' nepeMeHHbIME. [IpocTeiimas MmaremaTrnka ’
Pasnes 2 Bsenenue B 2.2 Onepartopsl nukia u yenosus. Coznanne pynkuuii | JIK, C3
A CTaTUCTUYECKHUM makeT R 2.3 Knaccel qaHHBIX JIK, C3
2.4 BBoj 1 BEIBOJ TaHHBIX JIK, C3
2.5 I'paduueckue pyHKIMN JIK, C3
3.1 Ba3oBbIe BepOSTHOCTHBIE pPacIpeeICHHs JIK, C3
3.2 AHaJIn3 KaTeropHaJbHBIX JaHHBIX JIK, C3
3.3 CraTHCTHYECKUE YUCIOBhIE XapaKTePUCTUKH JIK, C3
3.4 ['padmueckuii aHaNM3 YUCIOBBIX JaHHBIX JIK, C3
AHanu3 JaHHBIX B MAEKTE
Paznen 3 R 3.5 OLEHKH HEM3BECTHBIX NTAPAMETPOB JIK, C3
IIpoBepka cTraTUCTUYECKUX TUIIOTE3 HA Cydyan
3.6 POBEP Y JIK, C3
OJTHOH BBIOOPKH
[IpoBepka CTAaTUCTHYESCKUX THUIIOTE3 HA CITydal
3.7 POBEp Y JIK, C3
JIBYX H 0oJiee BRIOOPOK
[Taket bigmemory — co3ganue, XpaHeHHE, TOCTYII U
41 JIK, C3
[akets! 1 QpyHKIHME B R, 00paboTKa cBepXOOIBIINX MATPHIL
Pazgen 4 |ucnonb3yeMble B aHaIU3€ 42 ITaker BGData — anann3 maHHBIX, CBA3aHHEIX C TIK. C3
OOJBIINX TaHHBIX ' TCHOMHBIMH HCCIICTOBAaHISIMU ’
4.3 [Makets! bigSurvSGD u bigstatsr JIK, C3

* - 3anonaseTcs Tonpko mo OUHOMU dhopme obyuenus: JIK — nexyuu, JIP — nabopamopnvie pabomsi; C3 —
nPaKmuyecKue/CeMunapcKue 3aHamus.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. Mamepuanvho-mexnuueckoe obecneuenue OUCYUNIUHBL

Tun aynuropuu

OcHamenue ayiuropuu

Crnenmnanu3upoBaHHoe
yueOHOe/1adopaTopHoe
odopynoBanmue, [10 u
MaTepuabl 1J1s1 0CBOECHHSA
AUCHUTLTAHBI
(mpu He0OXOAMMOCTH)

Aynuropus JUIs IPOBEICHUS 3aHATUI
JIEKIIMOHHOT'O THIIA, OCHAILICHHAS

Kommbrorep/HOyTOYK C
poctynoM cetu MurepHer
1 DJIEKTPOHHO-
00pa3oBaTeNbHOM cpefe

JleximoHHast KOMIUIEKTOM CIEIUATU3UPOBAHHON MeOenu;
., Yuusepcurera, 6paysep,
JIOCKOH (9KpaHOM) U TEXHHYECKUMU
CpeICTBaMU MYJIbTHMEINA IPE3CHTALIUN 11O nna mpocmorpa PDF,
p y p ’ MS Teams nnu aHanor.
ITaker R
Aynuropus JUis IPOBEIEHUS 3aHATUI Komnerorep/HOyTOYK C©
CEMHHAPCKOT0 THUIA, TPYIIOBBIX U noctynioM cetu MHTepHeT
WHIUBUAYATBHBIX KOHCYJIBTAIINH, TEKYIIIETO | U DJIEKTPOHHO-
CemuHapckas JIHBHILY y T, TERYI P

KOHTPOJISl U TPOMEKYTOUHOM aTTeCTalllH,
OCHAII[CHHAs! KOMIIEKTOM
CTeMAIN3UPOBAHHON MeOenu U

00pa3oBaTeNbHOM cpefe
YHuuepcurera, 6paysep,
I1O nas npocmotpa PDF,




TEXHUYECKUMH CPEICTBAMH MYJIbTHUMEINA MS Teams uiu aHaJIOT.
MpE3EHTALHM. ITaker R

Kommprorep/HOyTOYK C

U 3JIEKTPOHHO-
0o0pa3oBaTeNbHON cpeie

Avynuropus oI CaMOCTOSITEIbHON pPadOTHI
YAUTOPHA 1 P YHuepcurera, 6paysep,

oOyuaromuxcsi (MOKET UCTIONB30BAThCS IS

Jns . porpaMmmMHoOe o0ecreyeHue
. | IpOBEIEHUS] CEMUHAPCKUX 3aHSATHI U
CaMOCTOSITEIILHOM 8 Ut ipocMoTpa pdf-
KOHCYJ'IBTaL[I/II/I), OCHaI€HHAas1 KOMIIJICKTOM o
paboThI ¢aitnos, MS Teams nnm

CHCHI/IaJ'II/I?)I/IpOBaHHOﬁ MeO0enu u

aHasor, naker R.
KoMIproTepami ¢ gocrynoM B JUOC. ’

JlonoyiHUTEIBHOE
IIPOrPaMMHOE
obecneuenue: MS Office
i LibreOffice

* - ayAuTOpUS I CAaMOCTOATENFHON paboThl oO0ywatontixcs ykaszpiBaercss OBA3SATEJIBHO!

7. YAEBHO-METO/JUMYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHHUE JTUCIIUIIJINHbBI

Ocnoeénas numepamypa:

1. Po6ept KaGakos. R B netictBuu = R in Action. — JIMK-IIpecc, 2014. — 588 ¢c. —
ISBN 978-5-947060-077-1

2. Xonmu Yukewm, ['appert I'poynmyna. S3bik R B 3a1auax Hayku 0 JaHHBIX: UMIIOPT,
NOJTrOTOBKA, 00paboTKa, BU3yanu3anus 1 MojeinnpoBanue nanubix = R for Data Science:
Visualize, Model, Transform, Tidy, and Import Data. — Bunbsmc, 2017. — 592 ¢. — ISBN
978-5-9909446-8-8, 978-1-491-91039-9.

3. Hopman Matinogd[en]. UckyccTBo mporpammupoBanus Ha R. Ilorpyxenue B
oonpmue ganueie. = The Art of R Programming: A Tour of Statistical Software Design.. —
[Tutep, 2019. — 416 c. — ISBN 978-5-4461-1101-5.

Hononnumenvnasn numepamypa:

1. HTunyHoB A. b. R — 00BbeKTHO-OpUEHTHPOBAHHAS CTaTUCTUYECKAs Cpe/a.
http://ashipunov.info/shipunov/software/r/r-ru.htm

2. R for Data Science. https://r4ds.had.co.nz/index.html

3. The Comprehensive R Archive Network. https://cran.r-project.org/index.htmi
Pecypcuvl ungpopmayuonno-menekommynuxkayuonro cemu « Mnmepremy:

1. O9bC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYI
Ha OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnexkTpoHHO-6ubmoTeunas cuctema PY/IH — 9bC PYIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas Oubauorexa oninan» http://www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- OBC «KoncynbTaHT cTyfeHTa» www.studentlibrary.ru

- OBbC «3nannym» https://znanium.ru/

2. ba3pl JaHHBIX U TOMCKOBBIE CUCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Hayxometpuueckas 6a3a nanusix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvt 0 camocmosamenbHou pabomol 0OYUAOWUXCS NPU
0CB80EHUU OUCYUNTUHBL/MOOYIA*:

1. Kypc nekuuit mo quctumminHe «AHaiau3 OONbIINX TaHHBIX».

JIOCTYIIOM K cetu VIHTepHeT




* - Bce yueOHO-METOAMYECKHE MaTepHallbl I CaMOCTOATENbHON paboThl 00yJaromuxcs
pa3MeIalTCs B COOTBETCTBUU C ICUCTBYIOIIMM MOPsIKOM Ha cTpaHulle quciuruimasl B TYUC!



PABPABOTYMUK:

Houent kadenpsr Teopun
BEPOSATHOCTEUN U

KnOepOe30MmacHOCTH 3apsanos MBan CepreeBuu
Jonoxcnocms, BYIT Tloonuce Damunus 1. 0.
PYKOBOJIUTEJIb BYII:
3aBeayromuii kadenapoit Teopun
BEPOSATHOCTEHN U CamyitnoB KoHcTaHTHuH
KrOepOe301acHOCTH EBrenbeBuu
Honocnocmo BYIT Ioonuce Damunus U.0.
PYKOBO/JUTEJIb OII BO:
3aBenytomuii kadeapoit Teopun
BEPOSITHOCTEU U CamyitnoB Koncrantun
kubepbe3onacHoCcTr EBrenneBud
Honxcnocmo, BYTT Ioonuce Damunus U.0.
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