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BamoTHbII Tpenep C MepBbIX ke MUHYT paOOThI Ha PhIHKE pelllaeT Be
CJIOHeMIHe 3a1aun. Bo-niepBhIX, epe HUM CTOUT 3a/1a4a 3apaboTaTh KPyITHbIE
CYMMBI, OITPaB/IbIBAIOIINE CEPhE3HBbIE PUCKU, CBSI3AHHBIE C TOPTOBJIEN HA BAJIOTHOM
pbIHKE. A BO-BTOPBIX, OH HU Ha CEKYH]y HE JIOJKEH 3a0bIBaTh O NMOTEHIIUATBHO
BO3MOKHBIX OOJIBIIIUX MOTEPSIX BJIOKEHHBIX CPEJICTB, U, CIIE0BATEILHO, A0JIKEH
TOProBath, COOMIOAAs BCe NIPaBUJIa PUCK-MEHeKMeHTa. IMEHHO 3TUM JIByM
BaXHEUIIIMM BOITPOCAM U TMOCBsIIIeHa Halia KHura. [Ipu 3ToM 0coOblii akIieHT

B Hell OyzieT c/iesiad Ha MOJpOOHOM M3JI0KEHUH aJlrOpUTMa IMOKUCKa Hambosiee
ONTUMAJIBHOM - C TOUKH 3PEHUSI COOTHOIIEHM ST JOXOJHOCTH U PUCKA - TOPrOBOM
CTPATETUH.
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IIpeaucaosue

BanoTHelil Tpeiinep ¢ nepBbIX ke MUHYT paOOThl HA PHIHKE pelliaeT JIBe CIOKHEHNIIMe 3a/1a4H.
Bo-niepBbix, mepes HUM CTOUT 3ajada 3apadoTaTh KPYIHBIE CYMMBI, ONPABIbIBAIOIINE CEPhE3HBIC
PUCKHU, CBS3aHHBIE C TOPrOBJIEN Ha BAaJIOTHOM PbIHKE. A BO-BTOPBIX, OH HU Ha CEKyH/y He JIOJKEeH
3a0bIBaTh O MIOTEHIIMAIBHO BO3MOKHBIX OOJIBIIHMX TOTEPSIX BJIOXEHHBIX CPEICTB, U, CIIEIOBATEIBHO,
JOJDKeH TOpProBaTh, cOOMIOIast BCE MpaBUia PUCK-MEHEIKMEHTa, IMO3BOJISIONINEe MUHUMU3UPOBATh
9TOT puck. [Ipu 3TOM KaxJIplil Tpelaep JAOKeH MOHUMATh, YTO U3-3a 3HAYMTEILHOTO BO3/IEHCTBUS
clly4yaiiHoro (bakTopa Ha JAWHAMMKY BaJIIOTHOTO Kypca PUCK MOTEPU CPEICTB B XOIE TOPrOB HEBO3-
MO’KHO MOJTHOCTBIO YCTPAHUTh, & MOKHO JIMIIb CBECTU K OMPE/IEIEHHOMY Pa3yMHOMY MUHUMYMY.

MmenHo 3TUM ABYM BaKHEHIIIMM BOIPOCaM U MOCBsIIeHa Hallla KHura «Kak npenckazats Kype
nosutapa. [Touck TOXOmHOM cTpaTeruu ¢ s3bIKoM Rx». TIpy 9ToM 0cOOBIi aKlieHT B Hell OyJeT cienaH
Ha MOJAPOOHOM M3JIOKEHUH aJITOPUTMA ITOUCKA HaOoJIee ONTUMAITBHON — C TOYKH 3PEHUST COOTHOIIIE-
HU$1 JOXOIHOCTH U PUCKA — TOPrOBOM CTpaTeruy. X0y HarlOMHUTh MOUM YUTATENsIM, YTO B MPE/bl-
AylIMX OBYX cBOMX KHurax — «Kak mpeackaszath Kypc nomnapa. Pacuerst B Excel mis cHuxkeHust
pucka npourpsima» 1 «Kak npeackazars Kypc nouiapa. 9pQeKTUBHbIE METOABI IPOTHO3UPOBAHUS
c ucnosnb3oBanueM Excel u EViews» (nepBoe 1 BTOpoe JONOJIHEHHOE U3aHus1) — aKIIEHT B OOJIbIIIen
CTEeNeHH clieslaH Ha 00y4eHUH Tperaepa pacueTaM, NO3BOJISIONIMM CBECTH BAJTIOTHBIE PUCKH K Pa3yM-
HOMY MUHUMYMY. Bce skenaroiyie MOryT mpuoOpecTy 3TU KHUTY B MHTEPHET-Mara3uHax KOMIIaHUU
JIMTPEC u ee naptHepos.

Hy a B 371011 KHUrE MBI Oy/IeM YUUThCS JAeNaTh MPOrHO3bI M UCKaTh Harbosee JOXOAHYIO CTpa-
TErio C MOMOIIIBI0 TAKOTO MOIITHOTO MHCTPYMEHTA, KaK sI3bIK MporpamMupoBanusi R. Tem, ko ere
HE 3aHUMAJICS POrPAMMHUPOBAHKEM, JTMOO He 3HAKOM C SI3bIKOM R, COBETYI0 BHUMATEIbHO MTPOIITY-
JAMPOBATh BBOJHYIO YaCTh 3TON KHUTH, B KOTOPOW pacCKa3biBaeTcsi 00 yCTaHOBKE R M OCHOBHBIX a3ax
padoTHI ¢ 3TUM sI3bIKOM. Bee ocTasibHbIe MOTYT cpa3y NepeiTy K MoCIeAyoIUM MaTepraiam, IOoCBs-
IIIEHHBIM OCHOBHOM TeM€ Halllell KHUTH.
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00 aBTOpE

Bpiokos Bnagumup ['eoprueBuy, HezaBucuMblii (pMHAHCOBBIN aHAMUTHK, ¢ 2003 roga 3aHnMMa-
eTcs1 GAHKOBCKOM Ky pPHATUCTUKOM.

C 2005 roma ocoboe MecTo B ero myOJIMKaIusaX 3aHUMAIOT CTATUCTUYECKHE METOJIbl aHaIH3a
BaJIOTHBIX U (DMHAHCOBBIX PHIHKOB. Teme BaJIIOTHOTO NMPOTHO3UPOBaHUs, B NIEPBYIO OYEPE/ib, MIPO-
rHo3y mo Kypcy posutapa CIIA, mocBsimieHsl MHOTHME €ro CTaThd, OIYOJMKOBaHHbBIE B JKypHAIax
«BamoTHbIi CIeKysHT», «/IHBECTUIIMOHHBIN OAaHKUHI» U B psiie APYTHX U3JaHuid. B atux myonuka-
IUSIX 0000IIAIOTCS pe3y/IbTaThl HPOBEIEHHOTO aBTOPOM MCCIIEI0BAHMSI BATIOTHOTO PhIHKA, TIpe/yiara-
I0TCSl ONITUMAJIbHbIE METO/bl IPOrHO3MPOBAHMS 0 KypcaM BaJIIOT C yYE€TOM HOCIEAHUX TOCTHKEHHUS
coBpeMeHHOU cratuctuueckor Hayku. B 2011 rogy uznarensctBo KHOPYC u Lientp Hccnenoa-
Huii [Tnarexxusix Cucrem 1 PacyeToB omyOIMKOBAJIM IEPBOIO €r0 KHUTY, TIOCBAIIEHHYIO BAIOTHOMY
nporHo3upoBanuio — cM. bpiokoB B. I'. «Kak npenckazars kypc gomtapa. D¢ deKTrBHblE METObI
MPOrHO3UPOBaHus ¢ ucnonb3oBaHueM Excel u EViews».
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C 2009 o 2015 ron B. I'. BpiokoB Ha noptase bankup.Py exxemecssuHO myOnmMKkoBas MpOrHO3blI
Ha Oyaynmid MecsI| 1Mo Kypcam MATHAIATH BedyIIMX MHPOBBIX BaTOT. HACKONIBKO TOUHBIMU TpH
9TOM OBLIM MPOTHO3BI, HAIIA YMTATEIM MOTYT YOEAUThCS CaMH, TIOCETUB HAa 3TOM CalTe pyOpUKY
«BamoTtHbl ppiHOK». COTPYJHUYECTBO C STUM M3BECTHBIM MOPTAJIOM, a TaKXke OOJBIION MHTepec,
MPOSIBJIEHHBIN UnTaTeasiMu K KHUre «Kak npenckasars Kypc nomiapa. 9¢pgeKTuBHbIE METOIbI IIPO-
THO3UPOBaHUS ¢ ucrionb3oBanrueM Excel u EViews», ctamm 1yist aBTopa BaKHBIM CTHMYJIOM, CIIOCOO-
CTBOBABILIMM HAITMCAHUIO HOBOW KHUTE IO BATIOTHOMY ITPOrHO3UPOBAHUIO.

B 2017 romy y aBTOpa BbIlIUIa B JIEKTPOHHOM BUJE €lIE€ OfHa KHUra 1o 3tor Teme: «Kak
npejcKazarh Kypce gouiapa. Pacuerst B Excel aisi cHUKeHUsI priCKa TIPOUTPBIIIA», TOTAA XKe BBIILIO
1 BTOpOE JomnoHeHHoe u3anue «Kak npeackaszars kype gomnapa. ¢ QeKkTuBHbIE METOIBI TPOTHO-
3upoBaHus ¢ ucnonb3oBaHreM Excel u EViews», onyOnMkoBaHHOE Takke B JEKTPOHHOM BHJE.
Bce sxenatomue MoryT nmproOpecTy 3TU KHUTH (a Takxke psiJ] IPYyruX, He CBSI3aHHBIX ¢ IPoOJieMaMu
BaJIIOTHOTO MPOTHO3MpPOBaHUs) B MHTepHeT-MarazuHax kommnanuu JIMTPEC u ee naprHepos. Tak,
yto KHMra «Kak npezckasars Kypc gosuiapa. [Touck 10X0qHOM cTpaTeruu ¢ siI3bIkoM R» — yike TpeTbs
13 3TOU Ccepuu, PUYEM, MTOJTHOE MPECTaBIEHHUE O PsiJie BAKHBIX aCleKTaX BAJIOTHOTO IMPOrHO3UPO-
BaHMS1 MOXHO IOJTyYUTh, TOJIbKO O3HAKOMUBIIIUCH C COEPKaHUEM BCEX ITUX TPEX NMPOU3BEIACHUI.
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I'naBa 1. OcHoBbI padoThI ¢ A3bIKOM R

Coszpannbiii B 1993 rony A3bIk MporpaMMupoBaHus R cerofiHs nosy4us BO BCEM MUPE OYE€Hb
IIMPOKOE PACHPOCTPaHEHUE, B TOM YHUCIIE U JJIs1 AaHAJIU3a PUCKOB, CBSI3aHHBIX CO C/IEJIKAMH Ha pa3-
JIMYHBIX (PMHAHCOBBIX PhIHKAX, BKJIIOYAs U TOPrOBJIIO HA BAJIIOTHOM PhIHKE. DTO OOBSACHSETCS, TJIaB-
HBIM 00pa30M, TPeMsI OCHOBHBIMH ITPUYHHAMHU.

Bo-niepBbix, moroMy 4to R — 310 upe3BbI4aiiHO 3(p(hEKTUBHBII A3bIK MTPOrPaMMHUPOBAHMUS, C
MIOMOIIBI0 KOTOPOTO MOKHO BBIIOJHSITH NMPAKTHYECKU BCE CHOCOOBI CTATUCTUYECKOrO M Tpadude-
CKOrO aHa/In3a JIaHHBIX.

Bo-BTOpBIX, B OTVIMYME OT PA3HOTO poja IUIATHBIX CTATUCTUYECKUX Mporpamm, s3blk R Hese-
POSATHO TMOOK, UTO MO3BOJISIET CO3JaBaTh MAKEThI TPUKJIAJHBIX POrpaMM (ITPUJIOKEHHI) 71 CaMbIX
Pa3IMUHbIX chep JEeATEILHOCTH, B TOM YUCIIE U 15 IPOrHO3UPOBAHKU S BAJIIOTHOTO M POYMX (PUHAH-
COBBIX PbIHKOB. [Ipruem, Konn4ecTBo 3TuX npuiioxkeHui OypHo pacrert. Tak, Ha koHell aBrycra 2018
rozia B rodansHoM penosutapum (xpanmmiie) CRAN (The Comprehensive R Archive Network —
ITonneii cereBoit apxus R) Haxonunock 12940 nOCTyIHBIX A7 3arpy3KHy NOJIb30BATENAMHU ITPUKJIAL-
HBIX [IPOrPaMM.

B-tpetbx, y si3pika R cBOOOAHBII KOI, TO €CTh paciipocTpaHsiercsi oH OecruiatHo. U ato naer
€My BeChbMa Cepbe3HOE KOHKYPEHTHOE MPEUMYIIECTBO MEpes 3a4acTylo OYeHb JOPOTUM ILIATHBIM
nporpaMmMHbIM oOecrieuenneM. B 2010 roxy s3pik R 3a ocobsle 3aciyru nepes cooOIecTBOM Mpo-
IPaMMUCTOB BOIIEN B CIIMCOK ModOeauTeneit KoHKypca xypHaia InfoWorld B HoMuHanum Ha syuinee
OTKPBITOE TIPOrpaMMHOE OOecTiedeH e TS pa3padOTKU MPHIIOKEHUH.

IIpexae yem HauyaTh MOJNB30BATHCA A3BIKOM R /17151 pacyeToB HaM HY)XKHO CHavaja 3arpy3uTh
ero MocJIeJHIO Bepcuio. Bee HeoOXomuMble ycTaHOBOYHBIE (Dailibl U BCIO HEOOXOAUMYIO MH(OpMa-
M0 MOKHO HAWTH HA OTHOM U3 OyOrmpyonux (3epkaibHbix) cailtoB CRAN. C 3T0¥ 1e/blo Hy:KHO
MPOMTUCH IO CChUIKE — https://cran.r-project.org/, rae Noiab30BaTeNId ONEpalMOHHBIX cucteM Linux,
Mac OS X u Windows gomkHsl BbIOpaTh cBor oniuu: Download R for Linux, Download R for (Mac)
OS X u Download R for Windows — cm. puc. 1.



https://cran.r-project.org/
https://cran.r-project.org/bin/linux/
https://cran.r-project.org/bin/macosx/
https://cran.r-project.org/bin/macosx/
https://cran.r-project.org/bin/windows/
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The Comprehensive R Archive Network

.f:( Download and Install R
Precompiled binary distributions of the base system and contributed packages, Windows and Mac users most likely
'want one of these versions of R-
e + Download R for Linux
Mum.rs o * Download R for (Mac) OS X
kot now « Download R for Windows
Task Views
Search R is part of many Linux distributions, you should check with your Linux package management system in addition to the
link above.
About R
Source Code for all Platforms
R Homepapge
The R Toumnal . - L 5
SRSt e R Windows and Mac users most likely want to download the precompiled binaries listed in the upper box, not the source
Software code. The sources have to be compiled before you can use them. If you do not know what this means, you probably do
R Sources not want to do it!
R Binaries 7 R ; 5 =
e — + The latest release (2017-11-30, Kite-Eating Tree) R-3.4.3 tar.gz. read what's new in the latest version.
Packages
Other o Sources of R alpha and beta releases (daily snapshots, created only in time periods before a planned release).
Documentation # Daily snapshots of current patched and development versions are available here. Please read about new features
Manuals and bug fixes before filing corresponding feature requests or bug reports
FAQs
Contributed * Source code of older versions of R is available here.
¢ Contributed extension packages
Questions About R
# If you have questions about R like how to download and install the software, or what the license terms are, please
read our answers to frequently asked questions before you send an email.
What are R and CRAN?
Ris ‘GNU §°, a fieely available language and environment for statistical computing and graphics which provides a wide variety of statistical and
graphical tect linear and nonl modelling, statistical tests. time series analysis. classification. clustering, etc. Please consult the R project
homepage for further information.
CRAN is a network of fip and web servers around the world that store identical, up-to-date, versions of code and documentation for R. Please use the
CRAN mirror nearest to you to minimize network load.
Submitting to CRAN
v
Puc. 1

3ameTnM, 4To 3a4acTyio y nosib3oBareselt Linux ycranoBounslii (aiin ¢ R yxe Bxogut B 6a30-
BBII TUCTpUOYTHB, a TIOTOMY €ro He HYXHO CKauuBarh. Eciu ke ero HeT, TO IMOJIb30BaTesH, KakK
Linux, Tak u Mac OS X nipu ycraHoBKe R 1075KHBI cCHavas1a BHIOpaTh yxke YIOMSIHYThIE BHIIIIE OIIIUH,
coorBeTcTBeHHO, Download R for Linux mim Download R for (Mac) OS X, a 3aTeM BHUMATEJILHO
CJIeZIOBaTh MOIPOOHBIM UHCTPYKIIUSIM, KOTOPbIE TAIOTCS Ha ropTasie https://cran.r-project.org/. [Tpu-
YeM, YCTAaHOBJICHHBIH aJITOPUTM AEUCTBHIA HYKHO CTPOTO COOJIONIATh, TIOCKOJIBKY HEKOMITETEHTHBIC
JEWCTBUSI MOTYT MPUYHUHUTD Bpe[l ONIEPAIIMOHHON CHCTeMe TOJIb30BaTeNs.

B cBoio ouepenp, nonb3oparenn Windows npu yctaHoBke R JOIKHBI BOCIIONB30BaThCS ClIELY-
IOLIMMHU OMLIMSMU: CHavasaa mpouTuck no ceblike Download R for Windows, 3atemM HIETKHYTh 1O
CchlIKe base u, HakoHell, Mo cchuike — Download R 3.5.1 for Windows (62 megabytes, 32/64 bit), To
€CTh 3arpy3UTh MOCJIEHIOI0 BEPCHUIO SI3bIKa (B TOT MOMEHT, KOI/Ia MUIIIYTCSl 9TU CTPOKU, MOCIeTHeN
Bepcuer Oputa R 3.5.1).

Bcio HeoOxomumMyio MH(OpMAIMIO 10 YCTaHOBKE R MOXKHO HA#TH MO CJeAyIOmen CChUIKe —
Installation and other instructions (ycraHOBKa ¥ Apyre MHCTPYKLMH), KOTOpasi, K OOJBILIOMY COkKa-
JIEHUIO [I151 PYCCKOSI3BIYHBIX TOJIb30BATENEH, TAeTCsl HA aHIJIMICKOM sI3bIke. Bripouem, 1axe HeolbIT-
HBII TIosTb30BaTes b Windows JIerko CripaBUTCSI ¢ MHCTAUTsAIUeN R, ecii OH rpy 3ToM Oy/IeT UCTIOIb-
30BaTh YK€ YCTaHOBJIEHHbIE IO YMOTYAHUIO OILIMU U IIEJKaTh onuuio Next 10 3aBeplieHus ITOro
rpoiiecca.

[Tpu 3TOoM 32-6mTOBYIO0 BepcHio R, Kak mpaBuiIo, peKOMEHAYIOT YCTaHABIMBATH B TOM CITyyae,
€CJIM TIOJIb30BaTe b padoTaeT Ha 32-OUTOBOM onepanmoHHoi crcteme Windows, a o0e Bepcum — Ha
64-6utoBoii. 3ameTrM, uTo 32-0MTOBask BepcHs UHOTAA padortaet ObicTpee 64-OUTOBOM, HO TIOCTIE/-
HsIsl HeOOXOMIMa TIOJIb30BATENI0 B TOM CJIydae, eclii eMy TpeOyeTcst OONbIHiA 00beM OINepaTUBHOM
namsITi, yem 32-6utoBasi Bepcus R B cocrostHum cripaButhest. Ecni y Bac oTHOcHTENBHO COBpeMeH-
HBIIl KOMITBIOTEP C ONepAaTUBHON namsIThio 4 I'0 nm 6oinee — cMeno craBbTe 64-0uTHYI0 Bepenio. Eciu
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https://cran.r-project.org/bin/linux/
https://cran.r-project.org/bin/macosx/
https://cran.r-project.org/
https://cran.r-project.org/bin/windows/
https://cran.r-project.org/bin/windows/base/
https://cran.r-project.org/bin/windows/base/R-3.5.1-win.exe
https://cran.r-project.org/bin/windows/base/README.R-3.4.3
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orepaTHBHOU mamMsTu y Bamero komma MeHee 4 '0 1 ee Bbl He miaHupyeTe pacupsTh — CTaBbTe
32-6ura.

Jlnst Toro utoOsl y3HaTh, 32 unn 64-6utoBas Bepcust Windows crout Ha Bamem kommbiotepe,
HY)XKHO: BO-TIEpBBIX, HA0paTh Ha KJIaBUaType couetanue kiaaBuin Windows+E, mocie uero otkpoercs
MEHIO TTapaMeTPOB, B TOM YHUCJIE M TAKOH ee MapameTp Kak «DTOT KOMITbIoTep» (B MOCIEHUX Bep-
cusix Windows), 160 «Moii koMIibiotep» (B 6osiee paHHUX Bepcusix Windows); BO-BTOPBIX, HYKHO
HIEJKHYTh MPaBOM KHOMKOM MBIIIKH 10 MapaMeTpy «ITOT KOMIIbIOTep» UM «MOi KOMIIbIOTEp»,
TIOCJIE Yero MOSIBUTCSI OKHO (puC. 1), B KOTOPOM O TUIIE CUCTEME CKa3aHO cliefyiolee: «64-pa3psiiHas
orepalMoHHast CHCTeMa mporieccopa X64».

SI3pIk R umeeT BcTpoeHHYI0 cTaHaapTHyIo cpeay pazpadorku — RGui (Graphic User Interface
— rpapruecKkuil oab30BaTeIbCKUN UHTEP(ENC), NCIIONb3yeMYIO AJIs BBOJA U peJaKTUPOBAHUS IIPO-
rpaMMHOTO Kofa. JTa cpefa pa3paboTKu UMeeT BHJ KOMaHJHOW CTPOKU B OKHE, Ha3bIBA€MOM KOH-
conblo. KoManHast crpoka paboTaeT 1o MpUHIMITY «BOIPOC-OTBET».

IMomumo BeTpoeHHOM cpefibl pazpadoTku RGui s s3bika R co3pmaHo ernie ps 1pyrux, 3ada-
CcTylo, 00Jiee COBEpIIEHHBIX €€ aHAJIOTOB, OIHU U3 KOTOPBIX HaXOASITCSl B CBOOOJHOM JIOCTYIIE, a JIpy-
rve 1aTHele. B 3Toi KHure Mbl OyJeM MCIONb30BaTh [Tl HALMX pacyeTOB MHTErpUpPOBaHHYIO Oec-
IUIaTHYO cpeny paspadorku — RStudio, nmeromnyio 6onee ynoOHbII nHTEpQENC, YTO CYIIeCTBEeHHO
yrporaet padoty ¢ R. Ob6rieruaer padboty nonb3oBaresns Takxe 1 Hammuue B RStudio 1iBeToBoit mop-
CBETKH, aBTOMATHYECKOro 3aBepIIeHHs KOAa U yI0OHOW HaBHUTalyu 1o ckpunty. Cepbe3HbIM TUTIO-
com RStudio sBisiercs Takke M ee COBMECTUMOCTb C OCHOBHBIMM ONEPALMOHHBIMU CUCTEMaMU —
Windows, Linux, Mac OS X.

RStudio — 3T0 oTHOCHTENILHO GOJIee HOBast cpesia pa3padoTku A R, mosBuBIIasics B gekadpe
2010 roga. RStudio nocrynna B 1Byx Bepcusix: 1. RStudio Desktop, B koTopoil mporpamma BbITION-
HsIeTCSl Ha JIOKAJILHOM KOMIBIOTEpe Kak oOblYHOE mpuiokenue; u 2. RStudio Server, B kotopoii
MpeoCTaBiIsieTcs: AOCTyI Yepe3 Opay3ep k RStudio, ycraHoBneHHOM Ha yaaieHHOM Linux-cepsepe.
RStudio MoxHO 3arpy3uTh 1o cneayomeit cebuike — https://www.rstudio.com/products/rstudio/.

[Nocne Toro Kak Mbl YCHEIIHO 3aBEpPIIMINA YCTAHOBKY TOCIeHEN Bepcu R M MHCTasmmio
cpenbl pa3padotrku RStudio, MoxkHO mpucTynath K padoTe. st 3TOro HyXXKHO JBa pa3a IIEIKHYTh
JIEBOM KHOIIKOM MBIIIKH 10 MKOHKe RStudio, kotopas Haxonutcs B MeHI0 «I1yck» B epedHe ocTasib-
HBIX MIPOrpaMM, YCTaHOBJIEHHBIX Ha Bamem kommbiotepe. st 6onbiero ynodcrsa nkoHky RStudio
JydIlie MPUKPENuTh K TaHes M 33/1a4 Barero KomrbloTepa, 4To YCKOPHUT Havasio padoTh.

[Tocne 3amycka RStudio nosipiisiercsi okHO (puc. 2), pa3aeneHHoe Ha ueTbipe yactu: 1. CrieBa B
BEPXHEH YaCTH 9TOro OKHA HaXOAUTCS PEIaKToOp KoJa, B KOTOPOM BBOJUTCS U peJaKTUPYeTCs Co3/1a-
BaeMblil TporpamMMHbIi Ko, 2. CiieBa B HUKHEN YaCTh OKHa MMOJTb30BaTe b YBUIUT KOHCOJIb, BBITION-
HSIOIYI0 KOMaH/ibl, BBE/IEHHbIE pelakTopoM Kkoda; 3. CnpaBa B BepXHEW yacTH OKHa pa3MelleHa
ucropusi komanj; 4. CripaBa B HMKHEM 4acTU OKHA HAXOOUTCSI CBOEro poja CIpaBOYHAsl, C TIOMO-
IIbI0 KOTOPOW MOKHO MOJMyYHTh oMok Help, ZocTyn K CMCKy 3arpyKeHHbIX IPOrPAMMHBIX TaKe-
TOB, 'pahuKOB ¥ (DAiiIOB, HAXOASIIMXCS B TEKYIEM padodeM Karajore. B xone paboTsl B OCHOBHOM
rpapu4ecKoM OKHE MOTYT TOSIBUTHCS M IPyTHe OKHA — PENaKTOp CKPUIITOB, OKHA C TpahuuecKiM
PE3YJIbTATOM BbINOJHEHUSI KOMaH/, (rpauKH).
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) Rstudio — X
File Edit Code Yiew Plots Session Build Debug Profile Tools Help
S . = . ] E ~ Addins = Bl Project: (Mone) =
2 2R © | [[P000nTMMToprCncTKon.R @ | AppliedSpatial.R @ load R @ Untitled3* @ [[000%y % (7]  Environment History Connections !
Source on Save T +Run | *= Source ~ o = Import Dataset ~ List ~
; | package:stats -
values
acf
acf2ar
add. scope
addmargins
aggregate. dat..
aggregate.ts
aov
approx
approxfun
ar
ar.mle
ar.ols
arima v
Files Plots Packages Help Viewer Iz
= Export +
21 (Top Level) ¢ R Saript =
Console  Terminal =
R version 3.5.1 (2018-07-02) -- "Feather spray”
Copyright (C) 2018 The R Foundation for Statistical Computing
platform: x86_64-we4-mingw3z2/x64 (64-bit)
R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type "Ticense()" or 'Ticence()" for distribution details.
R is a collaborative project with many contributors.
Type ‘contributors()’' for more information and
‘citation()’ on how to cite R or R packages in publications.
Type "demo()’ for some demos, 'help()' for on-line help, or
"help.start()" for an HTML browser interface to help.
Type "q0" to quit R.
[workspace loaded from ~/.RData]
>

INocne Toro kak RStudio 3arpy3utcs, B HUKHEN 4acTy ClipaBa MOSBUBILETOCS €ro OKHa, TO €CTh
B KOHCOJIH, TIOSIBUTCSI CUMBOJI «>», O3HAUAIOIIUI, YTO cpesia pa3paOOTKH B JAHHBIA MOMEHT HUYEM
HE 3aHATAa M OXKMAAeT BBOJAA HAIMX HOBBIX KOMaH[. CMMBOJIOM NPUCBOEHMS B sA3bIKe R sABisercs
CHMBOJI «<-», HO MHOT/Ia UCIIOJIb3YEeTCsI TaKKe M OOBIYHBIN CUMBOJI IPUCBOEHUS «=». KoMaHibl, pas-
MellaeMble Ha OJJHOW CTPOKE, OTAEJIAIOTCS TOUYKOM C 3arsTou.

Jlanee Bce MOsICHEHHS K IPOrpaMMHOMY KOy OyzieM JaBaTh 110 X0y W3JIOXKEeHUSs, peaBapsis
MX CUMBOJIOM #, KOTOPBI HE SIBJISIETCS YaCThIO PACIO3HABAEMOr0 KOMIIBIOTEPOM Koza. Bc€, uro Haxo-
JUTCS TIOCJIE STOTO 3HAKA B PAMKaXx OIHOHM CTPOKH, UTHOpUpYeTcs mporpammoil. I1pu 3Tom Bee nosic-
HEHH K TPOrpaMMHOMY KOy OyJieM 1aBaTh 10 X0y U3JIOKEHHsI, IPeaBapsisi UX CHMBOJIOM PEIIETKH
#, KOTOpast He ABJISETCA YACThIO PACIIO3HABAEMOI'O KOMIIBIOTEPOM KOJIa.

B R MoxHO co31aBaTh MMeHa 17151 pa3IMYHBIX OOBEKTOB (IIEPEMEHHBIX) KaK Ha JIATUHUIIE, TaK
u Ha kupwune. Kpome toro, R pasnuuaer perucrp, To €cTb OIHO M TOXE CJIOBO, HAYMHAIOILE-
ecsl CO CTPOYHOM MJIM TIPONMCHOW OYKBBI, 111 HEr0 He OIMHAKOBO. B 310l KHUTe /17151 GoJiee MOHSIT-
HOT'O M3JIOXKEHHUsI KOJla aBTOp PELINII 1aBaTh Ha3BaHUs NepeMeHHbIM Ha kupusumine. Pynkuuu B R
AHIVIOA3BIYHBIE, HO JJIA JIYYLIEro MX 3allOMUHAHMS aBTOpP COBETYET HAaYMHAIOLIMM IPOrpaMMHUCTaM
MONBITATbCS MEPEBECTH MX C aHINIMKCKOro Ha pycckuid. [IpaBaa, 310 He Beerna MOXeT MOTy4YUTCs,
MOCKOJIbKY HEPEIKO TaKHe (PyHKILIMH MTPE/ICTABIISAIOT COOOM aHITIOSI3bIYHBIE COK PAILIEHH S, TOO HOBbIE
CJI0BO(OPMBI, KOTOpbIE HE MOTYT OBITh IEpEeBEAEHbI C MOMOIIBIO CJIOBAps OOIIEYIIOTPeOUTETHHOM
JIEKCUKM. TeM He MeHee TOMY, KTO PeLIMsI BCepbe3 3aHAThCSA NMPOrpaMMHMPOBAaHMEM Ha R, HykHO
Oyner ocBouTs A3bIK Lllekcnmpa, 1o KpaiiHel Mepe B TOi CTEeNeHH, YTOObl YUTaTh U MOHUMATh CTIpa-
BOYHbIE MATEPUAJIBI 10 TOMY S3BIKY.

Kasxplit 00bekT B R OTHOCHTCS K TOMY WIJIM MTHOMY THITy JaHHBIX, UCIIOIIB30BAHUE KOTOPBIX
IJIS1 TIPOrPaMMHUPOBaHMSI UMEET CBOIO crieninuKy. R paboraer ¢ caMbIMKi pa3HBIMU CTPYKTYpaMu
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JAHHBIX, BKJTIOYAst BEKTOPbI, MATPUIIbI, MACCHBHI JIAHHBIX, TAOJIUIIBI ¥ CIIMCKU, KOTOPBIE Pa3InJaloTCsI
TUIMaMU JAHHBIX, CITIOCOOOM CO3JaHUSI, CJIO)KHOCTBIO YCTPOWCTBA, a TaKKe CIIOCOOOM 0003HAYaTh U
M3BJIEKATh U3 HUX OT/EJIbHBIC SJIEMEHTHI.

BekTopbl — 3TO OTHOMEpPHBIE MACCUBBI IAHHBIX, KOTOPBIE MOTYT COAEPKAaTh YMCIIOBBIE, TEKCTO-
BbI€ WJTU JIOTHUECKUE 3HaYeHus1. [[1s1 co3qaHnst BEKTOPOB MPUMEH SIOTCS:

1. dyHKIMA 00BETUHEHUS C, C TIOMOIIIBI0 KOTOPOH OOBETUHSIOTCS SJIEMEHTHI, TIepEUnCIICHHbIE
B CKOOKax 4epes 3arATylo:

> BeKkTop.A<— ¢(1,5,7)

# ¢ — pyHK1IMsS OOBEAMHEHHS OT aHIJI. CJIOBA concatenation — OObeIUHEHNE, CIUSTHUE

# 0ObeIMHSET apryMEHTHI B OJIUH BEKTOP OMPe/IeIEHHOTO THIIA

# ecyiu ObI R MOHMMAUT TIO-PYCCKH, TO 3TY KOMaHy MOKHO ObUIO ObI BBECTH TaK:

# BekTop.A= 00bequHUTH(1,5,7)

> BEKTOpP.A

(11157

> # 3agarb R Bonpoc sABJIAETCA JM BEKTOP.A BEKTOPOM MOKHO TaK:

> is.vector(BekTop.A)

# ecyiu ObI R MOHMMAUT TIO-PYCCKH, TO 3TY KOMaHy MOKHO ObUIO ObI BBECTH TaK:

# BEKTOp.JIU(BEKTOP.A)

[1] TRUE

# orBeT TRUE no-pyccku o3nauaer UCTUHA, T.e. na, BEKTOp.A SIBJISIETCSI BEKTOPOM

2. OyHKIMS TOCIeOBaTeIFHOCTH Se(, B KOTOpPOW mepBas mudpa B cKOOKax 0003HAYaeT
HavyaJIbHOE 3HAUCHHE BEKTOPA, BTOpPas — KOHEUHOE 3HAUSHUE BEKTOPa, a TPeThs Mudpa — BETUIUHY
MHTEpBaJla CO31aBa€MOM MOCJIeJOBATEIbHOCTH:

> BekTop.b<-seq(0,4,2)

# ecy ObI R MOHMMAUT TIO-PYCCKH, TO 3TY KOMaHy MOKHO ObUIO ObI BBECTH TaK:

# BekTop.b<-nocnenoBareabHoCcTh (0,4,2)

> BekTop.b

(11024

3. st o0 beqUHEHUS UCTIONB3YeTCs TaKke (DyHKIHS, 0003HaAYaeMasi 3HAKOM JJBOCTOUHS, TTOCTIe
KOTOPOTO cJleyeT nepsas 1udpa, IprucBarBaeMas HauaTbHOMY 3HAUSHHIO BEKTOpa, 3aTeM — BTopas,
KOTOpas MPUCBaNBaeTCsl KOHEUHOMY 3HaueHHe BekTopa. [Ipu 3ToM BeKTOp ¢ yKa3aHHOM MOCIe/I0Ba-
TEJILHOCTBIO 1IU(P MEePEUUCIIsieTCsi ¢ UHTepBaiom =1:

> BekTop.B<-0.5:6

> BekTop.B

[110.51.52.53.5455.5

> # MepeBecTy KOJIMYECTBeHHbIC JAHHBIE BEKTOpa B B TEKCTOBBIE MOXHO TaK:

> BekTop.B<-as.character(Bektop.B)

# no-pyccku: BekTop.B<-kak.tekcr(Bekrop.B)

# MPOBEPUTH SBJISIOTCS JIM JIaHHBIE BeKTOpa B TEKCTOBBIMU MOXHO TaK:

> is.character(Bektop.B)

# MO-PYCCKU: TEKCT.JIM(BEKTOP.B)

[1] TRUE

# MmepeBecTH TEKCTOBbIE IaHHBIE BEKTOpa B B KoMUecTBeHHbIE JAHHBIE MOKHO TaK:

> BekTop.B<-as.numeric(sexktop.B)

# MPOBEpHTH, ABJIAIOTCS JIU JaHHBIE BEKTOPa B KOMMUeCTBEHHBIMM MOKHO TaK:

> is.numeric(BekTop.B)

[1] TRUE

> BekTop.B

[110.51.52.53.5455.5
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DeMeHThl B paMKaX OJIHOTO BEKTOPa MOTYT OBITh TOJIBKO OJHOTO THIIA, HO Pa3JINYHbIEC BEK-
TOPBI MOT'YT COICPKATh JAHHBIE PA3IMYHBIX TUITOB. [Ipy 3TOM BCe 27IeMEeHTBI BEKTOpa C TEKCTOM TTPU
00beMHEHNH 3aKJII0YAIOTCS B KABBIUKU:

> TekcroBbiii.BeKTOp.I'<— c('anemenT]', snement2’, 'anement3')

> TekcroBbiii.BeKTOp.I”

[1] "snemenTl" "smement2" "smmement3"

> class(Bektop.I")

[1] "character"

> Jlornueckuii.Bektop.[I<— ¢(TRUE, FALSE, TRUE, FALSE, TRUE)

# ecii ObI R MOHMMaUT TIO-PYCCKH, TO 3TY KOMaHy MOKHO ObUIO ObI BBECTH TaK:

# Jlornuyeckuii.sektop.[I<— c(MCTUHA, JIOXKb, UCTUHA, JIOKb, UCTNHA)

> Jlornyeckuii.BeKkTop. ]

[1] TRUE FALSE TRUE FALSE TRUE

> # OollpelesInTe TUIT JAHHBIX BEKTOpa [] MOXKHO Tak:

> class(Bektop.]l)

[1] "logical"

IMogpoGHee 0 BEKTOpax ¢ JIOTMUECKUMHU JIAHHBIMUA MOHO y3HaTh, BBesl komanay help("&").
STy KOMaHjy JIeTKO 3allOMHHUTh, €CJIM 3HaTh, YTO cJoBO help B mepeBoje Ha pYCCKUU O3HAYaeT
TIOMOILIb.

Knacc umm tun o6bekTa B R MOXHO orpenenuTs ¢ moMorsio pyHKIwH class() Tak:

> class(BekTop.A)

# YKCIIOBOU BEKTOP

[1] "numeric"

> class(TexcroBbiil.BekTOp.I)

# TEKCTOBBII BEKTOP

[1] "character"

> class(Jlorunueckuii.Bektop. /1)

# JIOTUYECKUI BEKTOP

[1] "logical"

OTaenbHBIN JIEMEHT BEKTOpPAa MOKHO M3BJIeUb, 0003HAUMB €ro MoJIokeHre (HOMEp CTPOKH) B
KBaJPAaTHBIX CKOOKaX:

> TekcroBbiii.BekTOp.I'[2]

[1] "snemenT2"

OTaenbHBIN S7IEMEHT W3 BEKTOpPa MOXKHO yOpaTh, IOCTAaBUB B KBA/IPATHBIX CKOOKAaX Mepej ero
TMOJIO’KEHUEM (HOMEPOM CTPOKH) 3HAK MUHYC:

> BekTop.b

(11024

> pekTop.b[-1]

(1124

OTaenbHBIN 37IeMEHT MOKHO BCTaBUTh B BEKTOP, YKa3aB B KBAJPATHBIX CKOOKAX IMOJIOKEHUE
(HOMEp CTPOKM) JIEMEHTA, Kya €ro Hy>KHO BCTABUTH U MPUPABHSIB €0 K OMpeIeJICHHOMY 3HAUYEHHUIO:

> Bektop.b[1]<-0

> BekTop.b

[11024

B R OCHOBHBIM THIIOM JAaHHBIX SIBJIAIOTCS JaHHBIE KOJIMUeCTBEHHOro ("'numeric") ¥ TEKCTOBOTO
tuma ("character"). [Ipu 3ToM JaHHBIE KOMMYecTBeHHOro Trma ('numeric") MpeacTaBIsIOTCs cOO0M
JeWCTBUTEJIbHBIE YHCIIA, KOTOPBIe MOTYT OBITh TIPE/ICTABIIeHBI B BUE IpoOeii. B To BpeMs kak JlaHHbIe
noruyeckoro tuna (“logical”), dakropsl (“factor”) u uensle yncna (“integer”) CUMTAIOTCS AOMOJIHU-
TeJabHbIMU. [Ipruem, JOMOoMHUTENBHBIM TUIT JaHHBIX(“integer”) XpaHUT KOJMYECTBEHHBIE JaHHbIE B
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dopmare nenpix uncen (“integer”). [IpeodpasoBanue u3 "numeric” B “integer” MOXHO BBHITIONHUTD
CJICTYIOIIM 00pa3oM:
> BekTop.B<-0.5:6
> BekTop.B
# yKcna B BEKTOPE MPE/ICTABIICHBI B BUJIE YHCEN C IECITUIHBIMU JPOOSMU
[1]0.51.52.53.5455.5
> class(BekTop.B)
[1] "numeric"
> BekTop.B<-as.integer(BexTop.B)
# MO-pyCCKM 3Ty KOMaH/ly MOXHO TIEPEBECTH TaK:
# BekTop.B<-Kak.uenoe(Bektop.B)
# BekTop.B u3 "numeric" npeodpasyior B "integer”
> class(BekTop.B)
[1] "integer"
> BekTop.B
[11012345
# ymcna B BEKTOpE MPE/ICTABIICHBI B BUJE LEJIBIX Yrcen 6e3 APOOHON YacTh
Marpuiibl IpeCTaBISIOT COOOW AByMEPHbI MacCHB JaHHBIX, B KOTOPOM KaXkK[IbIil €€ IeMEHT
MMeeT OJVHAKOBBIH THIT JaHHBIX. MaTpHily MOKHO CO3AaTh IPY MOMOIIH (DYHKIIMK matrix:
Hanpumep, matpuity u3 nocnepoBaresnsHocty tudp 1,2 ... 15 u3 Tpex cTpok (nrow=3) MOKHO
CO31aTh CJAESTYIONIM 00pa3oM:
> Marpunal <— matrix(1:15, nrow=3)
# 9Ta KOMaHJa co3aeT MaTpuly u3 Bektopa 1:15=1,2 ... 15
# KOJIMUECTBO CTPOK B TOM KOMAaH/IE 33/1a€TCSs1 apryMEHTOM NIrow
# ecim 0OBEKT X (B 3TOM KOMaHjIe OH =1:15) He 001ajaeT JOCTATOYHOM JJTMHOM
# ero aeMeHTHI P CO3JAHUU MATPHILIBI OYIYT UCIIONB30BaHbl MOBTOPHO (''recycling')
# ecnu ObI R MOHMMAa O-PYCCKH, TO 3Ty KOMaHy MOKHO ObUIO Obl BBECTH TaK:
# Marpunial <— marpuna(1:15, yncno crpok=3)
# 1:15 ozHavaer nocjegoBaTebHOCTD 1, 2 ... 15
> Marpunal
L1021 3] [4] [L5]
[1,J]1471013
[2,]258 11 14
33691215
ATy jKe MaTpuIly, HO U3 TpeX CTOIONOB (ncol=3) MOKHO cO3/1aTh CIIEAYIOIIIM 00Pa3oM:
> Marpuna2 <— matrix(1:15, ncol=3)
# KOMYECTBO CTOJIOIOB 3aJaeTCs apryMeHTOM ncol
> Marpuna?2
111,21 [,3]
[1LJ1611
[2,]27 12
[3,]3813
4,149 14
[5.]510 15
OTaenbHbIN 37IEMEHT MaTpPUIbl MOXKHO M3BJIeUb, 0O03HAYMB €ro MON0kKEHUe (HOMEpP CTPOKHU U
HOMep CcTOJIONA) B KBaJPaTHBIX CKOOKaX:
> Marpuna?2|3,2]
[1]8

14



B. I'. BprokoB. «Kaxk mpeznckaszars Kypc nomnapa. [Tonck JoOXOmaHOM CTpaTeruu ¢ si3bikoM R»

OTie/bHBIN 7IEMEHT MATPUIBl MOKHO YIAIUTh (YKa3aB CO 3HAKOM MUHYC HOMEDP yAaJsieMOro
3JIEMEHTA, MPEeABAPUTEHHO OMPEIEINB €ro MOPSAAKOBBIN HOMED, CUMTasl OT HayaJla MEePBOM CTPOKU
MEPBOM KOJIOHKH U J0 KOHIIA MOC/IEIHEN CTPOKH TMOC/eTHEN KOJIOHKH), HO B PE3yJIbTaTe OHA CTaHO-
BUTCSI BEKTOPOM:

> Marpuna2[-8]

[111234567910111213 1415

OTaenbHBIN 27IeMEHT MOKHO BCTABUTh B MATPHILy, YKa3aB B KBaJAPATHBIX CKOOKAX IMOJIOKEHUE

(HOMep CTPOKHM M HOMEp CTONIONA) Ky/a ero HY)KHO BCTABUTH U MPUPABHSB €ro0 K OMpeleeHHOMY
3HAUCHUIO:

> Marpuna2[3,2]<— NaN
> Marpuna?2
111,21 [,3]
[1,]1611
[2,]27 12
[3,] 3 NaN 13
(4,149 14
[5,]51015

NaN- no-anrmiicku o3HauaeT Not-a-Number-«ne uncino». NaN nonydaercst B pe3ysbTare:
nenenusi O Ha 0, nenenust 0 Ha GECKOHEYHOCTb, AeIeHUs] OECKOHEYHOCTH Ha OECKOHEYHOCTh, YMHO-
keHust 0 Ha OECKOHEUHOCTb, CJIOKEHHSI OECKOHEYHOCTH C OECKOHEUHOCTBIO MPOTHBOMOJIOKHOTO
3HAKa, BBIYMCIIEHUS] KBAIPAaTHOIO KOPHSI OTPULATEILHOTO YUCIA, JIOrapupMUpPOBaHUsl OTPULIATEIb-
HOT'O YMCJIa, a TAKKE B PE3y/IbTaTe BCEX MaTeMaTUUYECKUX orepalui ¢ ucnoip3oBaHreM NaN B kaue-
CTBe OJHOTrO U3 orepaHaoB. B R GeckoneuHocTh o603Havyaetcs kak Inf. Hampumep, B pesynbrate
nenenus Inf Ha Inf momyyaem NaN:

> Inf/Inf

[1] NaN

Uro6st NAN B Marpurie 2 3aMeHUTb Ha HyJIb HY)KHO BBECTH TaKOW KOJ:

> Marpuua2[is.na(Matpuna2)]<-0

# no-pyccku: Marpuna?[sasisercs. nan (Marpuua2)]<-0

> Marpuna?2

111,21 [,3]
[1,]1611
[2,]27 12
[3,]3013
(4,149 14
[5,]51015

OtaenbHbIN CTONOEIT MATPUIBI MOKHO YAATUTh, YKa3aB CO 3HAKOM MHHYC HOMED yIaJIsIeMOro
cronoma:

> Marpuna?2[, -2]

#Matpuna?2[, -2 cronbelr] — nepes 3anATol BMECTO HOMEpa CTPOKU OCTABJISIOT ITYCTOE MECTO

[L11[.2]
[I,]111
[2,]212
[3,]3 13
4,14 14
[5,]515
OTaenbHBIN CTONOEI! MOKHO BCTAaBUTh B MaTpHILy, YKa3aB B KBaJPaTHBIX CKOOKax cTomoerl,

Ky/Ia ero Hy)KHO BCTaBUTh, U TIPUPABHSIB €T0 K BEKTOPY BCTaBJISIEMbIX 3HAYCHUI:
> Marpuna2[, 2]<-16:20
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# Martpuma2|[, 2 cronoeir] <-16:20
> Marpuna?2
111,21 [,3]
[I,]11611
[2,]217 12
[3,]3 18 13
4,14 19 14
[5,1520 15
OTaenbHYI0 CTPOKY MaTpHIIBI MOKHO YIOAJHMTh, YKa3aB B KBaJpPaTHBIX CKOOKaxX CO 3HAKOM
MUHYC HOMEP yAISIEeMOI CTPOKHU:
> Marpuna2[-3, |
# Marpuna2[-3 cTpoka, | — rociie 3ansToi BMECT0 HoMepa CToJ0Ia OCTaBISIOT MYCTOe MECTO
111,21 [,3]
LJ11611
2,121712
3,419 14
4,152015
OTaenbHYI0 CTPOKY MAaTpUIIl MOKHO BCTAaBHUTh, YKa3aB ee HOMEp B KBAJIPAaTHBIX CKOOKax, U
MPUPABHSB €€ K BEKTOPY BCTABJISIEMbBIX ONpeIeSIeHHbIX 3HAYeHUI
> Marpuna2 |3, | <-¢(3,8,13)
# Marpuna2[3 crpoka, ] <-¢(3,8,13)
> Marpuna?2
111,21 [,3]
[1,]1611
[2,]27 12
[3,]3813
[
[

[
[
[
[

4,149 14
5,]51015

R takxe pabotaer u ¢ MaccMBaMM JIaHHBIX (array), KOTOpbIE CXOIHBI C MATPUIIAMH, HO MOTYT
MMETh JJaHHBIE ¢ Oosiee YeM AByMs u3MepeHussMu. OUeBUIHO, YTO MACCUBBI JAHHBIX — 3TO MPOCTO
pacimpeHHble MaTpulibl. Kak 1 B MaTpuiiax, Bce 3JieMeHThl MACCHBA JI0JI)KHBI UMETh OJIMHAKOBBI THIT
JaHHBIX. MacCHBBI JAHHBIX CO3/IAI0TCS MPH MoMoIy pyHKImM array. Harmpumep, MaccuB u3 mocie-
noBaresibHocT! uucen 1,2 ...30, cocTosAImiA 13 qBYX MaTpUI] C TPeMsI CTPOKAMU U MATHIO CTOIOIAMU
MOXHO CO3/]aTh CJIEAYIOIIAM 00pa3oM:

> Moii.Maccus<~- array(1:30, dim=c(3,5,2))

# aprymeHT dim yKa3bIBaeT Ha pa3Mep MacCHBa JTaHHBIX

# dim =c (3,5,2) co3maer u3 Bektopa 1:30 MaccuB JaHHBIX U3 3 CTPOK, 5 CTOJIOLIOB U 2 MATPHIL.

# ecyi ObI R MOHMMAUT TIO-PYCCKH, TO 3TY KOMaHy MOKHO ObUIO ObI BBECTH TaK:

# Moii.MaccuB<— MHO)ecTBO(1:30, pasmep=00beauHuTH(3,5,2))

> Moii.Maccus

.y 1

A1 L2 L3141 [5]
1,]1471013
2025811 14
303691215

— ———

992
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A1 L2131 4] [L5]
1,] 16 19 22 25 28
2,1 1720232629
3,118 21 24 27 30
> dim(Moii.MaccuB)
[1]1352

— ———

3ameTuM, UTO B (DYHKIIMH array B CKOOKax cHavyasia faercst Bektop 1:30, 13 KoToporo co3gaercs
MacCHB JIJaHHBIX, 3aTeM ciiefyeT BeipakeHre dim=c(3,5,2), npeAnucpBaiiee ¢ TOMOIIbI0 (PyHKIMH
00beMHEHM S CO3/1aTh MACCHB JIAHHBIX, COOTBETCTBEHHO, U3 TPEX CTPOK, MATH CTOJIOLIOB U JIBYX Mat-
pHIL.

OTaenbHBINA 37IEMEHT MAacCHBa JAHHBIX MOKHO W3BJIeUb, 0O03HAUUB €ro MOJIOKeHUe (HOMep
CTPOKH, HOMEP CTOJIOIA ¥ HOMEp MaTPHIIbl) B KBaJpaTHBIX CKoOKax. Hanpumep, mudpy, crosmryio B
TpeThel CTPOKE U TPEThEM CTOJIONEe BTOPON MaTPHUIIHl MOKHO U3BJIeUb CIIEAYIOIIAM 00pa3oM:

Moii.Maccus[3,3,2]

> Moii.Maccus[3,3,2]

[1] 24

TaOmuIbl JAaHHBIX, KOTOPBIE B OTJIMYUE OT MaTPUI] MOTYT COCTOSITh U3 Pa3IMYHBIX TUIIOB JaH-
HBIX, IIMPOKO UCTIONB3YIOTCSA B R. Tabnuibl TaHHBIX co3aatoTes mpu oMo ¢pyHkimu data.frame().
[MokaxeM, Kak 3TO AeaeTcst Ha KOHKpeTHOM npuMepe. CHavasa co3/1aiuM TPU BeKTOpa JaHHBIX, U3
KOTOPBIX OJJVH Oy/IeT TeKCTOBBIM, a IBa IPYTrUX IUPPOBBIX:

> VcneBaemocTh <-c('OmuyHMKY', ' Xopomuctsl' , "Tpoeynuku’, '[IBOeUHUKN')

> YcneBaeMocCThb

[1] "Ormynuku" "Xopommctsl" "TpoeyHUKN

> Crynenrtoi<-c(2, 5,10,2)

> CTyIeHTHI

[1125102

> Crynentku <-c(3,7,14,1)

> CTyIeHTKHU

[1137 141

Ternepb cozgaemM Tabmwmity ¢ momoisio pyHkiuu data.frame, kotopyio HazoBem Most. Tabmma:

> Mosi. Tabnmmua <— data.frame(YcneBaemocts, CtyneHTsl, CTyIEHTKH)

> Mos. Tabnuia

VYeneBaemocts CTyneHTsl CTYIEHTKH

1 Otmunuky 2 3

2 Xopoumctst 5 7

3 Tpoeunuku 10 14

4 JIpoeunuku 2 1

# y3HaeMm siBiisieTcst i Most. Tabnmiia taGnurieit:

> is.data.frame(Mos.Ta6uria)

# no-pyccku: Tabmuna.m(Mos. Tabnuia)

[1] TRUE

# no-pyccku otBer: UICTUHA, TO ecTb 3TOT 00BEKT sIBJIsieTCs TaOIuIeit

Janee mpoBepuM CTpyKTYpy AaHHBIX Mosi. Tabmnuiia ¢ moMoInso cieayomen (pyHKIIm:

> str(Mos.Tabmu1a)

# mo-pyccku: crpyktypa(Most. Tadmuria)

'data.frame': 4 obs. of 3 variables:

$ Vcnesaemocts: Factor w/ 4 levels "JIsoeunuku","Otamunuku',..: 2 4 3 1

nn

JBoeyHuku"
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$ CrynenTst : num 2 5 10 2

$ CrynenTtku : num 3 7 14 1

# no-pyccku: 'data.frame'- tabnuna

# 4 obs. of 3 variables — 4 HabmoneHus U3 3 MEpeMEeHHbIX

# 3HaK $ 00O3HAYeT NepeMeHHbIe, BKIIIOUYECHHBIC B TaOJIHILy

# Factor w/ 4 levels — ¢pakTop u3 4 ypoBHei

# num — KOJIMYECTBEHHbIE JaHHBIE

OTaenbHbIN 37IeMeHT TaOIHIIBl MOKHO M3BJIeUb, 00O03HAYMB €r0 MOJIOKEeHHe (HOMEp CTPOKH U
HOMep CcTOJIONA) B KBaJPaTHBIX CKOOKaX:

> Mos.Tabnunal3,1]

[1] Tpoeunuku

Levels: JIoeuynnkn OmimyHUKN TpoeuyHUKH XOpOIIUCTHI

BHusy u3 tekcroBoro amementa Mos. Tabnuiia ects cienytorias crpoka: «Levels: [IBoeunuku
Otmmunuku Tpoeunuku Xopommuctel». Levels B mepeBoge Ha pyccKMid sI3bIK O3HA4aeT YPOBHHU.
Tak HasbBaeMble «YpoBHU» (Levels) mpucBamBaiorcsi paktopam. PakTop — 3T0 BEKTOPHBIN 00b-
eKT, KOOUPYIOLIHI KaTeropyuaibHble JaHHbIE (KJIACChI), B COCTAB KOTOPBIX BXOAAT KAK HOMUHAJIBHBIE,
Tak M MOpPsIKOBble AaHHble. HOMUHa/IbHBIE JaHHBIE — 9TO KAUECTBEHHBIE [JaHHbIE, KOTOpbIE OTpa-
KaIOT YCJIOBHBIE KOJbI KOJIMYECTBEHHO HE U3MEPSIEMbIX KaTerOpUil, KOTOpbIE TaKke He MOJIeKaT paH-
KMPOBAHUIO WIN YIIOPSAJOYMBaHUIO. B KauecTBe npruMepa HOMUHAIBHBIX JAHHBIX MOKHO IIPUBECTU
WH/IEKCBI OT/IEJICHUI CBSI3U, IOCKOJIBKY OHH CIIy’KAaT TOJIBKO 1151 X uaeHTu(ukanuu. [1o orHoeHuo
K HOMMHAJIbHBIM JJAaHHBIM BO3MOHBI TOJIBKO ONEPALH «PABEHCTBO-HEPABEHCTBOY.

B omrune oT HOMHUHAIBHBIX MOPS/IKOBbIE JaHHBIE MOTYT OBITh PAH)KUPOBAHBI KaK B TIOPSIKE
yObIBaHM S, TAK M YBEIMYEHHS KAKOTro-1M00 uX KadecTBa. Ho B oTimune OoT OOBIYHBIX KOJIMYECTBEH-
HBIX JJaHHBIX, KOTOPbIE MOKHO BBIPa3UTh B KOHKPETHBIX €AMHUIAX U K KOTOPbIM MOXHO ITPUMEHUTD
IIUPOKUH KPYT areOparnyeckux Omneparyii, K HOPsJKOBBIM JTaHHBIM MOKHO IPUMEHUTD JIUIIb OTle-
palK «paBEHCTBO-HEPABEHCTBO», A TAKKe «O0JIbIlie-MeHbIIe» . [IopsiIkoBbIe JaHHBIE UCTIONB3YIOTCS
B TOM Cllyyae, KOrja MOpsA0K paHKMPOBAHUSI IEMEHTOB [0 KaKOMY-TO KPUTEPUIO BaXeH, a BOT
KOJIMYECTBEHHBIE pa3IMyMs MEK/Ay Pa3IMYHbIMUA pPaHTaMM 3TUX JIEMEHTOB HE MOAJAIOTCS TOUHOW
OLICHKE.

Hanpumep, Takue oTBETbl pECIIOHJEHTOB Ha BOIIPOC COLIMOJIONA, KaK: «COIACEH», «4aCTUYHO
COIVIACEH», «HET MOT'Y CKa3aTb, COIVIACEH WA HE COIVIACEH», «YACTUYHO HE COIVIACEH», «HE COITIa-
CEeH», — MOJKHO PaHKMPOBATh 10 CTENEHU UX COIVIACHS MJIM CTENIEHU X HECOIVIacHsl, B TO BpeMs Kak
KOJIMYECTBEHHYIO pa3HUILy MEX/ly BapUaHTaMH 3TUX OTBETOB TPY/AHO OLIEHUTh B KAKHUX-TO KOHKPET-
HbIX efiuHUIax. CieqoBaTeIbHO, 3TU IaHHbIE SBJISIOTCS NOPSIKOBBIMU UM paHKUpyeMbIMU. Bripo-
YeM, UHOT/Ia MOPSAAKOBBIM JaHHBIM MOTYT IPUCBAUBATHCS KAKUE-TO YCIOBHbIE MOPSIKOBbIE YUCIA,
HO U1 B 3TOM CJIy4ae KOJIMYECTBEHHAs! Pa3HULIA MEX/y Pa3IMUHBIMU PAHIaMU OJHOM U TOM Ke HocJie-
JOBATEIbHOCTY HOCUT BECbMa YCJIOBHBIM Xapakrep. Hanpumep, NopsAAKOBBIMU JAHHBIMU SIBJISIIOTCS
NATHOAIUTBHBIC OIIEHKM 3HAHUI YUYaIluXCcsl, TIOCKOJIbKY OHM HE MOTYT ObITh CTeHEPUPOBAHBI METOIOM
M3MEpEeHUs B KOHKPETHBIX €IMHMIIAX, a TIOyYeHbl METOIOM JJOCTATOYHO CYOBbEKTHBHOTO OlLICHUBA-
HUSL.

Co3naHHass HaMM TEpeMEHHasi YCIEeBaeMOCTb OTHOCUTCS K YMCIYy PaHKHUPYEMBIX, HO IO
YMOJTYaHUIO YpOBHU (pakTopa B R npucBamBaloTcs TEKCTOBOMY BEKTOPY B aipaBUTHOM MOPSJKE.
[TockomnbKy nepeMeHHast YcrneBaeMocCTb SIBJISIETCS MOPSIKOBOM, TO TaKas rpajalusi B 3TOM ciIydae
He noaxoaut. [TosTomy cHavyaia mpoBepyM THIT JaHHBIX IEPEMEHHOI YCIeBaeMOCTb, a 3aTeM IpH-
CBOMM 3Hau€HME Pa3IMYHbIX YPOBHEW (pakTOpa B MOPSAKE BO3PACTAHUS YCIIEBAEMOCTH C ITIOMOILIBIO
CJIe/IyIOIIe KOMaH/IbI:

> class(YcneBaeMocCTb)
[1] "character"
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# TUT TaHHBIX — TEKCTOBBIN

> YcneBaemoctsb <— factor(YcneBaemoctsb, order=TRUE, levels=c('[IBoeunuku’, "Tpoeunuku',
"Xopomuctsl', 'OTIMYHUKH'))

# npeBpailaeT BEKTop YCneBaeMOCTb B YIIOPSIIOUEHHBIN (DAKTOP

# 4ucio ypoBHe# (pakTopa 3agaeTcs MpH MOMOILM apryMeHTa levels

> YcrneBaeMocTh

[1] Ommmunuku Xopomuctsel Tpoeunrku [IBoeuHUKH

# ypoBHHM (pakTOpa B OPSIJIKE UX BO3PACTAaHUS

Levels: /Ioeunnku < Tpoeunuku < Xopomuctsl < OTIMYHUKA

> class(YcneBaeMocCTb)

[1] "ordered" "factor"

# TUI TaHHBIX — YIOPSI0YEHHBIN (pakTop

Criucok B R mpesicraBisier coO0i ynopsgoueHHbI HaO0p OOBEKTOB C pa3IMYHBIMK THIIAMU
IaHHBIX. B pe3ysbTaTe moa ofHUM CBOMM MMEHEM CIIMCKU MOTYT BKJIIOUATh BEKTOPbI, MATPHIIbI, TA0-
JMIIBI U gpyrue crucku. CrrUcoK MOXKHO cO3/1aTh Mpu oMol pyHkiuu list():

> Moii.Crnincok <— list(Most. Tabnmuia, YeneBaemocts, Marpunal,Marpuria2)

# mo-pyccku: Moit.Crincok <— cniricok(Mosi. Tabnuiia, YeneBaemocts, Matpuiial , Marpuiia2)

> Moii.Criricok

[[11]

VYceneBaemocts CTyneHTsl CTYIEHTKU

1 Otmmunuky 2 3

2 Xopoumctsl 5 7

3 Tpoeunuku 10 14

4 JIpoeunuku 2 1

[[21]
[1] Ommmunuku Xopomuctsel Tpoeunrku [IBoeuHUKH
Levels: JIoeunnku < Tpoeunuku < Xopomuctsl < OTIMYHUKA

[[31]

L1121 131 [4]1 [.5]
[1,]1471013
[2,025811 14
[3.13691215

[[4]]
.11 [,2] [,3]

[1,]1611

[2,]2712

[3,13813

(4,149 14

[5,]51015

Tenepb MpoBeprM CTPYKTYpY AaHHBIX Mosi. Tabnuiia ¢ oMOIIbIo ciieayomen (pyHKIUH:
> str(Moi.Cnmcok)

List of 4 # cricok n3 00bEKTOB

$ :'data.frame': 4 obs. of 3 variables:

..$ YcneBaemocts: Factor w/ 4 levels "[IBoeunuku”," Ommunukn”,..: 2 4 3 1

..$ Crynmentst : num [1:4]2 5102

..$ Crynenrtku : num [1:4] 37 14 1
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$ : Ord.factor w/ 4 levels "[IBoeunuku'"<"Tpoeunuku"<..: 4 3 2 1
$:int[1:3,1:5]12345678910 ...

$:num [1:5,1:3]1234516178 1920 ...

# XapaKTepu3yeTcsl TUIT JaHHBIX 110 KaX/I0W MepeMeHHON $ (00beKTy) crimcka

Tenepp nonpodyem nopadorars B RStudio kak ¢ oObruHBIM KaibKynsTopom. C 3TOH Hesbio
TMOJICYMTAEM, HACKOJIBKO BBIPOC KYPC aMEPUKAHCKOT'O IOJJIapa K pyostio 1o utoram ToproB 17 nexalpst
2014 roma. O6parute BHUMaHUE, YTO NpU paboTe ¢ sA3bIKOM R ApoOHast 4acTh 4Mciaa OTaesnsercs
TOYKOM, a HE 3aIIsATOM.

CornacHo nanHbIM Banka Poccun, opunmansheiil kype nosutapa CIIA, ycranoBieHHbll Ha 18
nekadpst 2014 r., paBHsuics 67.7851 py0. [Tockonbky LleHTpoOaHK Kax sl padOUmii JEHb 10 UTOTaM
YTPEHHUX TOProB Ha MOCKOBCKOM MeKOaHKOBCKOH BATIOTHON OUPKH YCTaHABIMBAET O(PUIIMATIbHBIC
KyPChl BJIIOT, KOTOPbIE BCTYNAIOT B CHITY JIMIIb HA CIIEAYIOUNIA JIeHb, TO, CJIENOBATEILHO, O(pUII-
QJIBHBIN Kypc aosutapa Ha 18 mekadpst 2014 r. mo cyTu sBIsIeTCs ero TEKyIMM KYypCcOM 10 UTOraM
TOproB, npoenmmx 17 nekadps 2014 r. B cBoto ouepenap, o uroram ToproB ot 16 nexadps 2014
I. Kypc nomiapa paBasuicsa 61.1512 py0., a motoMy K MOMeHTY UX 3akpbiTus 17 nekadpst 2014 r.
aMepHKaHCKasl BaJIloTa rojpopokaia 10 67.7851 pyo.

Hagaiite ¢ momoreio R nmopadoraem ¢ atumu nudpamu. s Toro, 4ToObl BHISICHUTD, HAIIPU-
Mep, HACKOJIbKO pyOJiell U BO CKOJIBKO pa3 3a OMH JIeHb MOI0POKaIa aMepPUKAHCKAasl BATIOTA, HYKHO,
BO-TIEPBBIX, OT BTOPOU (Bl OTHATH MEPBYIO, &, BO-BTOPBIX, BTOPYIO IIM( Py NOACTUTH HA TIEPBYIO.
Muaue roBopsi, HAM HEOOXOAMMO BBHITIOHUTD J[BA CIIEAYIOIINX MPOCTeHMX aenctBus: 1). 67.7851
—61.1512 u 2). 67.7851/61.1512.

C 9710l LIeNbI0 MOCIIEIOBATEIbHO IHEJIKHEM MBIIIKOW B BepxHel jeBod vactu RStudio mo
ormusiM File/New File/R Script, a 3atem BBeZieM C KJIaBUATYPhI BbIlTIeyKa3aHHbIE [ PHI U aredpa-
MYECKHe CUMBOJIBI B PEIaKTOPe KOfIa. 3aTeM BBIIEIMM MX MBIIIIKOW M HAKMEM Ha KJIaBUAType KHOIKH
Ctrl u Enter (Beon). B pe3ynbrare B KoHCONMM (HUKHEH JieBOi yacTh) RStudio mosiBATCS HE TOJBKO
BBE/ICHHbIE HAMHM MaTeMaTUYECKUE BHIPAKEHU S, HO U OTBETHI — CM. pHC. 3. OTIpaBUTh Ha KOHCOJIb 3TH
BbIpaXKEHUsI MOKHO TaK’ ke MOCJIeJOBAaTeNIbHO IIEJKHYB B BEpXY, B JieBor yactu RStudio, no oniusm
Code/ Run Selected Line(s) (Kox/OtripaButh Ha KOHCOJIb BBIOPAHHBIE CTPOKH).
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) Rstudio — X
File Edit Code Yiew Plots Session Build Debug Profile Tools Help
S . Zo e | E ~ Addins = Bl Project: (Mone) =
2 2R © | [[P000nTMMToprCncTKon.R @ | AppliedSpatial.R @ load R @ Untitled3* @ [[000%y % (7]  Environment History Connections el
Source on Save e +Run | *= Source ~ o = Import Dataset ~ List ~
L package:stats -
2 67.7851 - 61.1512
3 67.7851/61.1512 values
acf
acf2ar
add. scope
addmargins
aggregate. dat..
aggregate.ts
aov
approx
approxfun
ar
ar.mle
ar.ols
arima u
Files Plots Packages Help Viewer —re
= Export +
316 (Top Level] R Saript =
Console  Terminal =
R version 3.5.1 (2018-07-02) -- "Feather spray”
Copyright (C) 2018 The R Foundation for Statistical Computing
platform: x86_64-we4-mingw3z2/x64 (64-bit)
R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type "Ticense()" or 'Ticence()" for distribution details.
R is a collaborative project with many contributors.
Type ‘contributors()’' for more information and
‘citation()’ on how to cite R or R packages in publications.
Type "demo()’ for some demos, 'help()' for on-line help, or
"help.start()" for an HTML browser interface to help.
Type "q0" to quit R.
[workspace loaded from ~/.RData]
>

B pesynbrare B KOHCOMM MOABATCA CJAEAYIOIIME JBA BbIPAKEHUS:

>67.7851 - 61.1512

[1] 6.6339

> 67.7851/61.1512

[1] 1.108484

I[pu sTOM MoOCNIe cuMBoOIa > B Havasie ad3alia JaHbl BBEJEHHbIE HAMH B PeJaKTOpe KoJia BhIpa-
*keHus, a ocse [ 1] natorest momydeHHsie otBeTsl: [1]6.6339 1 [1] 1.108484. Takrm 06pa3om 1o UTo-
raM yTpeHHHX TOpros, mpomieammx 17 gexadps 2014 r., Kypc gomutapa Beipoc Ha 6.6339 py6. nim B
1.108484 paza. [Touemy BHIBOAMMBIE pe3y/IbTaThl B R HaumHatoTces ¢ [1]? D10 00bsICHsETCS TEM, UTO
R o ymomyanuio paccMarpuBaeT JiioOble JaHHbIe KaK MacCHB JaHHBIX. B TaHHOM city4ae BRIBOOMMOE
YHCIJIO — 3TO COCTOAIIMI U3 OJHOTO 3JIEMEHTa BEKTOP, KOTOPbI M HyMEpYeTCsl COOTBETCTBYIOILEH
nopsakoBoi ugpoii [1]. B Tom ciiyuae, Koraa BEKTOp COCTOMT U3 MHOKECTBA JIEMEHTOB, 3aHUMa-
IOIIMX CPa3y HECKOJBbKO CTPOK, TOrAa B Havyajle KakJOM CTPOKHM B KBAJPATHBIX CKOOKaX BBIIACTCS
MOPSIKOBBIN HOMED (TOACYET BEAETCS OT Hayasla BEKTOPA) MEPBOTO 3JIEMEHTa KakJJOi CTPOKH.

B R nomumo y:xe Ucnosib30BaBIIMXCS HAMU 11 BBIYUTAHUSA U AEIEHUS] CUMBOJIOB « — » M « / »
IIPUMEHSIOTCS TAKIKE CUMBOJIBI «+», «*», «™» (MM «**»), COOTBETCTBEHHO, [UIsl CJIOKEHHS, YMHO-
JKEHUs 1 BO3BeAeHUA B creneHb. Hanpumep, eciin ymMHOxUTh unciio 1.108484 Ha 100 u otHaATs 100,
to Torjaa nonyuum: 1.108484*100 -100=10. 8484%. Takum 06pa3oM ¢ TIOMOIIIBIO STOH ONepaIum
MBI BBISICHUM, YTO TIO UTOTaM YTPEHHHUX TOProB, nporenmmx 17 nekadps 2014 r., Kypc gouiapa 1o
CPaBHEHHUIO C TOpramu rpeapiayiero aHs Bbipoc Ha 10. 85%.

R nmeer BCTpOeHHYI0 cUCTEMY TIOMOIIIM, KOTOPasi COAEPKHUT HOAPOOHBIE Pa3bsICHEHHUS], & TAKKE
CCBUIKM Ha JIMTEpATypy W MpPUMEphI VIS KaxA0W (PyHKIMU U3 YCTAaHOBJIEHHBIX NakeToB. [IpaBaa,
BCE 9TU CIPaBKM JAIOTCS HA aHIIMICKOM s3blke. Hampumep, eciu nosib3oBartesb XOUeT MOMY4YUTh
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cripaBKy o (pyHKUMM Im, ¢ momoipio KOTopor B R pelaiorcst ypaBHeHUs] perpeccuu, To ¢ 3Tou
1IeJIbI0 eMy HaJ0 BBecTH koMaHay ?lm, 6o help(lm). B pe3ynbrare oH MOMYYUT CPaBOYHBIN (paiii
1o 310l pyHkumu. Ho ecnu monp3oBaTeno HeoOXOAMMO MOMYyYUTh MH(GOPMAIHIO 00 3TOH (DyHKIIUH,
COoIepIKaIIyIoCsl BO BCeX MMEIOIIMXCS CIPABOYHBIX (paiiyiax, TO B 9TOM CIIydae HaJI0 BBECTU KOMaH 1y
help.search (Im) wium ??1lm.

Komanpma example(lm) maercs B ToM ciiyyae, Korja MOJIb30BaTellb XOUET O3HAKOMUTBCS C
KOHKPETHBIMH TIPUMEpaMH To padoTe ¢ 3TOH (PyHKIMEH, ¢ ee MOMOIIBI0 MOXKHO TaKkKe O3HAKO-
MUTBCS ¥ C IPUMEpaMu 10 APYriM (PYHKIMSAM, €CIIM BHYTPU CKOOOK BMecTO Im yKa3arh UX Ha3Ba-
Hue. Komanza RSiteSearch(“Im”) no3Bonser nonyyuts cripaBoYHble Matepuaiisl Mo (pyHKIMU Im,
MMEIOIIMECS B OHJIAH-PYKOBOJICTBAX U B 3aapXMBUPOBAHHBIX pacchlikax. Komanga apropos("Im",
mode="function") mact cnucok Bcex (pyHKIMI, B KOTOPbIX ecTh Ha3BaHUe Im. BriosiHe ecrecTBeHHO,
YTO €CJIM B CKOOKax Iocje apropos BMecTo Im ykasarb, Harpumep, f0o, TO Torna MOKHO TOTYYUTh
aHaJiornyHyio uHgopmanuio o foo. Crcok Bcex JOCTYIHBIX PYKOBOJICTB IO 3arpy:KEHHBIM IaKeTaM
MO’HO TIOJIyYUTh € IOMOLIbI0 KoMaH bl vignette(). Hy a ecrm 3amyctuts komanay help.start(), To B
rpaBoil HukHer yacti RStudio mosiButcst oOmupHas cripaBodyHas ureparypa o R. B nepByio oue-
pelb, U3 ITOTrO CITUCKA MOJIb30BATENIO, 3HAIOIIEMY aHIJIMACKUI S3bIK, MOKHO TTOCOBETOBATh BHUMA-
TEJILHO MMO3HAKOMUTHCs ¢ TlocodreM «An Introduction to R» («BBenenue B si36ik R»). Kpome Toro,
TeM, KTO BJIaJieeT aHIJIMICKUM SI3BIKOM, BECbMa ITOJIE3HO OyJeT TaK:Ke MPOIITYJUPOBATD eIlle U KHUTY
Andrie de Vries, Joris Meys «R For Dummies» (Annpu ne ®pus, [Ixxopuc Meiic «R 1151 4ailHUKOB» ),
B KOTOPO# BeCbMa JJOCTYITHO M3JIaraloTcsi OCHOBHBIE a3bl pA0OTHI C SI3IKOM.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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