Cepren Mactuukum

Mo maTtepmnanam canToB http://rstudio.org U http://r-analytics.blogspot.com

12 mapra

rsdie | 20712

RStudio npexacraBnser coboii OGecraaTHYI0 HHTETPUPOBAHHYIO CPEAY
paspabotku (IDE) mns R. biarogaps psiny cBoux 0COOEHHOCTEH 3TOT I
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1. UHcTa/LIsIuu A

Wucraarop RStudio cnenyer ckadath ¢ oduuumanbHOro caiira mpoekrta. RStudio moxHO
YCTaHOBHUTBH KaK Ha NEPCOHAJbHBIM KOMIBIOTEP, TaK U Ha LinUX-ympasisemsiii cepBep. Huxke peub
UJET O BapUAHTE IPOTPaMMBI JUIsl IEPCOHATBHBIX KOMITbIOTEPOB.

Joctymubl uHCTaLIATOPEI RStudio s Bcex Hambosiee pacrpOCTPaHHEHHBIX OIEPAIMOHHBIX
cucreM, B yactHoctr Windows XP/Vista/7, Mac OS X 10.5, Debian 6+/Ubuntu 10.04 u Fedora 13.
Bribepure W3 crnmcka COOTBETCTBYIOUIMMA (aitm M ckadaiite ero. MHCTAISAIMS TPOUCXOIHUT
CTaHJAapTHO, 0e3 Kakux-1100 0COOCHHOCTEH.

2. Pa6ora c KoOHCOJIBIO

2.1. O6wasa uHghHopmayus

Koncone RStudio (Console) mpegocTaBiiseT memblit psii OMIK#A, Aeiaronmx padoty ¢ R mpocroit u
npoAyKTHBHOW. OCBOGHHE STUX OTIIHMN, HAPSIY C BO3MOKHOCTSIMH, TOCTYITHBIMHU B MaHENsIX SOUrce
(PemakTop xoma) u History (Mcropus), MOKET ¢ JIMXBOM BO3/IaTh 3aTPEUECHHOE Ha 00yUEHHE BPEMSI.

2.2. Aemomamuueckoe 3agepuieHue Koda

RStudio momepxrBaeT aBTOMaTHYECKOE 3aBEpIICHUE KOIa pH oMoy KiaBuid Tab. Hanpumep,
eclii B paboyeM MPOCTPAHCTBE UMeEETCsl OOBEKT ¢ MMeHeM pollResults, TO MOXHO HabpaTh Ha
KiIaBuaType poll, Haxare Tab, u RStudio aBTOMaTHYecK 3aBEpUIMT HAa3BaHUE ITOTO OOBEKTA.
AHAJIOTMYHO MOYXHO IMOJIy4aTh MOJICKa3KU 0 (QYHKIMSIM MpU BBEICHUHN UX uMeH. Hanpuwmep, BBens
Ha3BaHKWe QYHKIMHU sub ¥ HaxkaB Ha Tab, momy4dum creayroiiee:

Console

sub subset(x, ...)
subset ) .
Return subsers of vectors, matrices or data frames which meet

subset .data. frame conditions.

subset . defoult
subset.matrix
substitute i
substituteDdirect ¥ Press F1 for addeticnal help
> sub| u


http://rstudio.org/download/desktop

3aBeplicHUE KOJIa paboTaeT TakxKe Uil apryMEHTOB (YHKIIMI; HalIpUMep, €ClIi BBECTH subset (U
Ha)kath Tab, TO MOJyJIrM:

Console
- X= X
- -
e= object to be subsetted.
-
> subset=
> select=
> drop=
-
-
> Press F1 for additional help
> 5ub59t{| i

2.3. Bozepam Kk npedvldyyyum KOMaHAam

[Ipu pabote ¢ R mocTosiHHO BO3HMKAaeT HEOOXOAMMOCTh BBIMOJIHUTH 3aHOBO Ty WJIM MHYIO KOMaH.Y,
KOTOpasi yxe Oblia BbINONHEHa panee. Kak u cranmaptHas R-koHcosb, koHcosib RStudio
MOAJIEP/KUBAET BO3MOXKHOCTh HABUIAllMU 10 PAHEE BBIITOJHEHHBIM KOMaHaM, UCIIOJIb3Ys KJIABHIIU
CO CTPEJIKAMH.

JI1st IPOCMOTPSI CTIMCKA HEJTAaBHO BBITIOJTHEHHBIX KOMAH] M JUTSI BBIOOPA OTIPEACTICHHOW KOMaHIbI U3
3TOTO CIHCKAa MOKHO HCIOJIb30BaTh Takke coueranue kimasuin CtrH-Beepx (Command-Bsepx Ha
Mac-komnbroTepax):

Console

example <- read.csv{"example.csv")

names{example’)

head{example)

summary{example) G

(T VI VI I L VI VL VR P V)

| i

Takoe ke coueTaHue KJIaBHII MOJXOAMUT U JUIsL OBICTPOrO MOMCKAa paHee BbI3BAaHHBIX (DYHKLHUH, B
UMEHHM KOTOpBIX MMEETCsl ompeseNeHHbI npeduxc. Hanpumep, ams noucka ¢GyHKUUN, B UMEHU
KOTOPBIX ecTh plot, cheayer npocto BBectH plot u Haxarek Ctrl+Beepx:



Console

=

=

=

: aplot{carat, data = diamonds)

, gplot(price, data = diamonds)

s gplot{price, carat, data = diamonds)

3 gplot(price, carat, color = clarity, data = diamonds]) Q
o

> gplot( .

2.4. 3a20.1080K okHa KoHcoau

B 3aronoBke oxHa KoHcoiii nMeeTcss HECKOJIBKO JOTIOJIHUTEILHBIX OTIIIUN

e OtobOpaxxenue paboueit TUPEKTOPHUH.

e Bo03MOXXHOCTH IpepBaTh TEKYIIHE BEIYMCICHHS.

o CBopaunBaHHe U pa3BopaunBaHue okHa KOHCOM 10 OTHOMICHHUIO K TaHenn PemakTopa koma
(Source) (¢ ucmosib30BaHMEM KHOMOK B TMPABOM BEpXHEM YIJIy HJIM JBOHHOTO KIHKA IO
3aroJI0BKY OKHA).

2.5. l'opsiuue kKaasuwu

Ctrl+1 - mepemernaer Kypcop B okHO McTouHMKa KO/Ia
Ctrl+2 - mepememaer kypcop B Koncoin

Ctrl+L - Ounriraet okao KoHconu oT TekcTa

ESc - mpepriBaeT BBIYHCICHUS

3. PeAaKTI/IpOBaHI/Ie H BBINNIOJIHEHHUE KO A

3.1. O6wasa uipopmayusa

Penaktop xoma RStudio Bkirouaer psit omiuii jist IPOAYKTUBHOM pabOThI, B YaCTHOCTH TMOCBETKY
KOJIa, aBTOMAaTUYECKOE 3aBepIlieHHEe KOJia, OJTHOBPEMEHHOE PEeNaKTUPOBAHHWE HECKOJbKUX (ailyioB,
MIOMCK U 3aMEHY OIPEIENIEHHbIX YacTel KoJa.

KpOMe TOTO, B RStudio nmeroTcst ruOKHe BO3MOKHOCTH I10 BBITTOJTHEHHIO KOJa HCIMOCPCACTBCHHO U3
OKHa pcaaKTopa. I[JIH MHOTHX II0JIb30BaTeJIC 3TO SIBIISETCS NpeANIOYTUTCIIbHBIM CII0coO0M pa6OTI:>I
¢ R. BeimoHenue KOMaH U3 OKHa PenaKTopa KOJla BMECTO KOMaHIHOM CTPOKU Konconu obneruaer
BOCIIPOU3BCACHUEC OOHUX M TCX KC KOMaHIA WU IO3BOJIACT "yrIaKOBaTB" TAaKUC KOMaHIbI B OJHY
(1)YHKI_II/IIO AJId TIOCJICAYIOICTO UCTIOJIB30BAHUS.



3.2. YnpaeseHue gaiiramu

RStudio momaepxuBaeT MOACBETKY CHHTAKCUCA U IPYTUE CHEHUAM3UPOBAHHBIC OMIIMH 110 padoTe ¢
KOJIOM CIIEAYIIUX THIIOB (ailyioB:

e R-cxkpuntsl
e JIOKyMEHTHI Sweave

e JOoKyMeHTHl TeX

Jlnst co3nanust HOBoro (aiina ucrosb3yre MeHo File -> New:

6 - Edit ~ View - Workspace ~ Plots ~ Help -
| L
Sour¢  New ¥ o1 R script BN |
[Gn_j T Open File.. %0 | | Tayt File |
> | Open Recent ’ =] Sweave Document
[ save 35 =] TeX Document
Save As... [
Print...

JInst OTKpBITHS CYIIECTBYIOMIETro (aiia HeoOX0AMMO BOCIOJIb30BaThes MeHto File -> Open wiu
Open Recent (s oTKpbITUS (Daiisia,c KOTOPHIM paboTa OCYIIECTBIAIACh HeAaBHO). Eciu OTKpBITO
HECKOJIbKO (haillIOB OJHOBPEMEHHO, OBICTPBIA IEPEeX0J OT OTHOTO JIOKYMEHTa K JPYromy
BBITIOJTHSETCS. TIPY TIOMOIIM COOTBETCTBYIOIIMX 3aKJIaJIOK B BEPXHEH YacTH OKHA pelIakTopa Koja.
Jliisi HaBUT AU MKy OOJBIIUM KOJMYECTBOM OTKPBITHIX (DAMJIOB CIY)KHT WKOHKAa >> B IPaBOi
BepxHe# yacTu okHa PemakTopa; MOXKHO Takke BOCIOJIb30BaThes MeHIo View -> Switch to.

@7 analysis.R | rawdata Workspace  History
~= Run Line(s) | | [-] Sawve~ | | #*Import Dataset
27 portfolio.R |
@7 portfolioStats.R | 53940 obs. of 10 var
QlReport.Riw | integer[10]
27 analysis.R

rawdarta

L



3.3. 3aeepuwieHue Koda

Kak yxe orTMeuanoch Beilie npu omnucaHuu pabotel ¢ Kowncombro, RStudio mnopmepxuBaer
aBTOMAaTHUYECKOE 3aBepIICHHE KojJa npu mnomoinu kiasmu 1ab. Hampumep, ecnun B pabouem
NPOCTpAaHCTBE UMeeTcss OOBeKT ¢ uMeHeM pollResults, TO MOXHO Ha0paThb Ha
KiIaBuarype poll, Haxars Tab, u RStudio aBTomarndecku 3aBepIiinT Ha3BaHUE 3TOTO 0OBEKTA.

3.4. Ilouck u 3ameHa yacmelii Koda

B Penmaktope xoma RStudio nmeeTcst BO3MOKHOCTh HAWTH M 3aMEHUTH HEOOXOIUMBIE YaCcTH TEKCTA.
JInsi BBITIOJIHEHHUST 3TOW OTepaluy He0OXOMMO BOCIIONIB30BAThCs codeTanneM kiasuin Ctrl+F wmu
paznenom menro Edit -> Find and Replace. B BepxHeli 4acTu OkHa pelakTOpa MMEETCsl KHOTIKA B
BHJIC YBEIIMYHUTEIBHOTO CTEKJIA - €€ HaKaTHe TaKKe MPUBOJUT K OTKPHITHIO THAIOTOBOTO OKHA, B
KOTOPOM 33/Ial0TCs TTapaMeTphl TIOUCKA.

127 portfolio.R # bs.options.R*

D [] Source on Save o\ i ~= Run Line(s) |_=Run All
texp Find | (] Match case Replace || All

¥ Black Scholes O

# Option Pricing Model

¥ price of call option

callprice.bs <~ function (s, x, t.exp, t, r, sigma)

{
d.pos <= log(s/x) + (r + 8.5 * sigmat2) * (t.exp - tJ
d.pos <~ d.pos/(sigma * (t.exp - tJ"B.5)
d.neg <- d.pos - sigma * (t.exp - t)40.5

3.5. Aemomamuuekoe co3daHue pyHKYuUli

Penaktop xoma RStudio mMoxeT mpoaHaIM3upOBaTh BBIICICHHYIO YacTh TEKCTa M aBTOMATHYCCKH
KOHBEPTHPOBaTh €€ B (YHKIMIO Ui TOCIEAYIOUIEro MHOTOKPAaTHOTO MCHOJb30BaHus. Bce
"cBOOOIHBIE" TIEPEMEHHBIE B BBIACICHHOM Koje (T.e. 0OBEKThI, HA KOTOpbIE UMEETCS CCBhLIKA, HO
KOTOpBIE HE CO3JaHbl BHYTPH BBIJENICHNUs) OyIyT MPU 3TOM MPeoOpa30BaHbl B apryMEHThI (PYHKIIUU:



127 portfolio.R @ bs.options.R* =]

[ O sourceonsave | & 2o = = Run Line(s) [=kRun All

# Black Scholes
# Option Pricing Model

Extract Function HF m

Comment/Uncomment Lines 36/

¥ price of call option

d.pos == log(s/x) + (r + 8.5 * sigmar2) * (t.exp - t)

d.pos == d.pos/(sigma * (t.exp - t)MB.5)

d.neg == d.pos - sigma * (t.exp - t)A8.5

s * pnorm(d.pos) - x * exp( - r * (t.exp - t)) * pnorm(d.neg)

3.6. KommenmupoeaHue Koda

JImsi  KOMMEHTHPOBAaHHS BBIJICTICHHBIX dYacTe Kkoma (WM JUisl CHSITHS KOMMEHTHPOBAHMSI)
UCoab3yiTe MyHKT MeHio Edit -> Comment/Uncomment Lines (cM. Tak)ke pUCYHOK HIKE):

7 homePrice.R* =]
[H O sourceonsave Q@ A~ = ~= Run Lineis) _=FRun All
# x <- sample(1:1000, Extract Function HF

# vy <= sample(l:1608,

# xyplot(x ~ y) Comment/Uncomment Lines 3/

X <- rnorm{588, 508, 2587
¥y <- rnorm(58@, 568, 258
xyplot(x ~ y)

3.7. Bvino/iHeHuUe Koda

RStudio momepKuBacT BBIMOJHEHHE KOJA HEMOCPEACTBEHHO W3 OKHA Pemakropa (BBIIOJIHSIEMBIE
KOMaH/Ibl IOCchUTatoTCs B KOHCOIB, T/1e MOSBIIAETCS TaKkKe PE3yabTaT UX BHITIOTHEHUS).

JInst BBIMOSTHEHUS TEKYIIEH CTPOKH KOJa MOKHO BOCIIOJIB30BaThCs coueTanueM kiasuin Ctrl+Enter
wim kHomkoi Run Line(s), pacmonioxkeHHO# B BepxHeil yacTi okHa Pemakropa:



37 homePrice.R*

[2] ] source on Save \ Pk _@ﬁlun Line(s) | = Run All
homes <- read.csv("homePriceData.csv") :
names( homes) Run the current line

or selection in the R

summary(Chomes) | console (3E+°)

[locne BBINOJIHEHHsST KOAA KypcOp ABTOMATHUYECKH MEPEHJIET Ha CIEAYIOIIYIO CTpOoKy. Takow
MEXaHU3M 00eCIeYnBaET BO3MOKHOCTD ITOIIArOBOTO BBITIOJIHEHHUS KOMaH/.

HmeroTcst 1Be BO3BMOXHOCTH TSI OJJHOBPEMEHHOTO BBITIOJIHEHHS HECKOJIBKUX CTPOK KOJIA:
e Beigenute HeoOXomuMmble CTPOKHM W HaxaTh kiaBuinu Ctrl+Enter (unm Bocmosib30BaThCst
kHomko# Run Line(s), pacrnosiosxeHHO# B BepxHeit yacTu okHa PenakTopa);

e Haxare Ctrl+Shift+Enter mis BbIMONHEHHS BCEX CTPOK, UMEIOIIUXCS B CKpUNTE (WU
BOCIIOJIB30BaThCs KHOMKOM Run All, pacmonoskeHHol B BepxHel yacTh okHa Pegakropa).

37 homePrice.R*

[H [ sourceonsave | & # - ~= Run Line(s) éﬂ'FPFlun All

L : "
homes <- read.csv("homePriceData.csv") Run the code in the O
names(homes) CUFrent source tab
summaryhomes) ({r3+)

price =- homesiprice

Console

= source( "~/ . active.document")
>

PasHuiia Mexx1y BBIMIOJIHEHUEM KOJIa M3 BBIZCICHHON YaCTH CKpUITa U HaxkatreM kiasumi Run All
COCTOUT B TOM, YTO B MEPBOM CIIy4ae CTPOKHM KOJa MOCBUIAIOTCS HemnocpeAcTBeHHO B KoHcoub,
TOTJIa KaK BO BTOPOM CIIy4ae CO3JIaeTCsl BpEMEHHBIM (hailin, KOTOPBIA 3aTeM HCIOJb3yeTCs Kak
ucTouHuk koaa ais Konconu (Tak mpenorBpariaercs "3axinamienue’ okHa KoHconu tekctom koja).



3.8. 'opsayue Kaasuwu

Ctrl+Shift+N - co3narb HOBBIN TOKYMEHT

Ctrl+O - oTKpBITH TOKYMEHT

Ctrl+S - coxpaHUTb aKTHBHBIN JJOKYMEHT

Ctrl+1 - nepemecTuth Kypcop B 0kHO Penakropa koaa

Ctrl+2 - nepemecTuTh Kypcop B KOMaHAHYIO CTpoKy KoHcomm

4. Hapuranusa no Koay

4.1. O6wasa uHopmayus

RStudio BxirouaeT psiz OmiHii, 00eCreYrBaONIMX OBICTPYIO HaBUTAIHIO 10 R-koay. M3ydenue sTux
OMIMA MOXET MPUBECTH K CYIIECTBEHHOMY MOBBIIIEHUIO 3(P(GEKTUBHOCTU PaldOTHI, a TaKXKe K
JTy4lIeMy MOHUMAI0 KOJIa, HallMCAaHHOTO IPYTUMH.

4.2. llepexod k gpaiiny uau yHkyuu

Ecnu Ber 3HaeTe ums ¢aiina co CKpUNTOM WM Ha3BaHWE (PYHKIMH, Bel MOXkeTe OBICTPO HAWTH X,
ucrnoap3ys mosie moucka GO to File/Function (ITepeiitn k ®aiiny/@yHKIMKM) B TIaBHOM MaHeH
uncrpymenToB RStudio:

Q| =~ back|
7 dynamicHelp.R 7 backquote.R ‘
[ Source on Save | @1 backsolve.R !SDurce -

1 # File Sf'C.f’-l.'i.b"ﬂ"'}-'.r’tD; backSpline (src/library/splines/R/splineClasses.R) | m
i # Part of the R packa backSpline.nbSpline (src/library/splines/R/splineClasses.R)
4 : This program is fre backSpline.npolySpline (src/library/splines/R/splineClasses.R)
5 # it under the terms | backsolve (src/library/base/R/backsolve.R)
g : Ezi ;;Ef zzzgﬁgeal E.’I. ??CKS?W? rsc brary/methods /R /makeBasicFunsList.R)
8 #

Omuus "Go to File/Function" paboTaer Giarogapst MOCTOSIHHOMY MHICKCHPOBAHHIO CO3/IaBAEMOTO
Bamu kona. KoHkpeTHble Qaiinbl, moanexainiie WHASKCUPOBAHUIO, OMPEACTSIOTCS CIEIYIOIUM
obpazom:

e Ecmu kakoii-nu6o npoekt RStudio akTuBeH: HHACKCHPYIOTCS Bee (ailiibl, HAXOISIIUECS B
MIAIIKe ITOTO MPOEKTa;

e [Ecnu npoekr He aKTUBEH: MHIECKCUPYIOTCS BCE OTKPBITbIE B JaHHBIH MOMEHT ¢aibl ¢ R-
CKPHUIITaMH.



4.3. Ilepexod k onpedesieHU0 GyHKyuu

bnaronapsi MOCTOSIHHO BBITIOJHIEMOMY WHJIEKCHpOBaHUIO R-koma (cm. Beime), RStudio mosxer
TaKke NoMoub Bam Haiitu onpenenenue moOoi QyHkmuu. s mepexona K Koay (yHKIHUU
HaBEIUTE Kypcop Ha ee uMs (He 00s3aTeNIbHO BBIICISATH €r0 MOJHOCTHIO) U BhIOepuTe komanmy GO
to Function Definition (ITepeiitu k onpeneneHu0 GYHKIHH):

(3 dynamicHelp.R @] toHTML.R

[] SourceonSave = O / ~ == Run | 4% | ¥ Source -

52 for (pkg in pkgs) _ -
f

53 filename <- sy . Go To Function Definition F2 tte.rds"),
>4 pack Extract Function 38U m
55 if (file.exists( c U g "
56 vignettes <- n omment/Uncomment Lines !
a7 out =- clout, pa Reindent Lines #| fte(pkg),'</h2>", sep=""),
58 mﬂke‘u'ignetteT'uurELculnnwucrmge=pr<g, os.morrixtvignettes[,c("File", "Tit]
59 }

[lepeiitu k onpeneneHno PyHKINN MOKHO TAaKKe CIEAYIOIMMHU CIIOCOOaMMU:

o Hcnons3ys ropsuyro kinasumy F2.
e Ucnomssys Ctrl + mexuox mo uMeHu QyHKIHH.
e Hcnonszys Pepakrop xona nnu KoHcoib.

Wmeetcst BOBMOKHOCTB MEPEXONThH K OMPEICTICHUIO HE TOJIFKO Bammx coOCTBEHHBIX QYHKITU, HO
take ¢yHKIMA wu3 mroboro makera R. Koxg dyHknumii w3 JOMOTHUTENBHBIX TAakeToB R
otoOpakaeTcs B crnenuanbHoM OKHE HpocMOTpa HCXogHOro koja (Source Viewer pane) u
MpeHAa3HAYACTCS TOJIBKO ISl YTCHHSL.

4.4. Hasuzayus no ckpunmy

CyliecTByeT HECKOJIbKO CIIOCOOOB HABUTAIIUH IO KOIY, XpaHSIIEMYCsl B BUJIEC CKPHUIITA B OTIACIHHOM
(atine:

e Paccmorpennas Boire omnmus "Go to File/Function" moBo/sieT BHINOIHATE MOUCK B IPEAEIax
OTKPBITOrO (haiiaa co CKPHUIITOM;

e Komanma Jump to Line (Ilepeiitu k CTpOKe) IpeaHa3HAYCHA IS IIEPEX01a K ONMpeaeICHHON
CTPOKE CKPHIITA.

MOHO TaK)ke HCIOJIb30BaTh OMIUK U3 COOTBeTCTBYIOMEro Mexto (Code Tools):



(# dynamicHelp.R 2] toHTML.R

[ Source on Save | O &~ ~#Run 5% | “Source -
L OUT <= AIMLMOBUUEr, R’ USEr mManudls )
52 for (pkg in pkgs) {
&3 filename <- system.file(file.path("Meta", "vignette.rds"], ED
54 httpd kage=pkg) )
55 S (filename)? {
56 HTMLdirListing readRDS{ filename’
57 -HTMLuzermanuzats pste('<hZ>Manuals in package', sQuote(pkg),'</h2>', sep=""),
58 HTMLsearch Table(cbind(Package=pkg, as.matrix(vignettes[,c("File", "Tit|
59 unfix
60 .
61 meL_type r>\n</body></html>")
G2 startDynamicHelp stalmit  rnllanca"%n""™
£ P ———— - e
65:5 HTMLsearch R Script

4.5. /lsaycmopoHHAA Haguzayusi no Kody

[Tpn HaBuTamuu 1Mo Koy (OCOOEHHO TPH IMOCIIEIOBATEIBHBIX IMEPEX0Jax OT OJHOW (YHKIMH K
JIPYro) 49acTo BO3HUKAEeT HEOOXOJMMOCTH OBICTPO BEPHYTHCA K MPEABIAYIIEMY MECTY, TJIe
BBIMOJTHSJIOCH PeAakTUpoBaHue kKoaa. RStudio XpaHUT CIMCOK TaKUX PEIAKTHPOBAHUI U MO3BOJISIET
MEPEXOAUTh OT OJHOTO K JPYromy B JIFOOOM HaIpaBICHHH, UCHOJB3ys koMauabl Back (Hasam) u
Forward (Bmepen) (moctymusl u3 MeHio Edit (PegaktupoBanue), a Tak)ke B BEPXHEM JICBOM YIITy
okHa Penaktopa xoaa). Komanast Back u Forward mo3BosisifoT mOBTOPSTE CIEIyIONTUE ACHCTBUS:

e OTKpBITHE TOKYMEHTa (MJIU MEPEKIIOUCHIE MEX Ty 3aKJIaIKaMH )
o [lepexon k onpeneneHuto GyHKIIMU

e Ilepexon k onpeneneHHON CTPOKE KoJa

e Ilepexon kK pyHKIMH C UCIIOIB30BaHUEM MeHIO Function

Komanaer Back u Forward moxHO BbI3BaTh, MCMOJB3ys codetanus kiapuin CtrlH+F9 / Ctrl+F10
(Cmd+F9 / Cmd+F10 ma Mac komnproTepax).

5. Ucnno/ib30BaHUE HCTOPUHN KOMaH/J

5.1. O6was uugpopmayusn

Bo Bpewmst paboter RStudio cozmaer 6a3y maHHBIX BCeX KOMaHJ, KOTOpPbIE MOJIb30BaTEb BBOJAUT B
Konconb. MMeeTcss BO3MOXKHOCTh MPOCMOTPA 3TOW 0a3bl JAHHBIX MPH MOMONIM maHenu History
(Uctopus).



5.2. 0630p ucmopuu KomaHo

3aknanka History B omHOW u3 cimyxeOHbIX manened RStudio ciyxxut uis mpocMoTpa HUCTOPUU
BBIIIOJIHCHHBIX pPaHCC KOMAaHI. KOMaHI[BI OTOGpa)KaIOTCH B MOPAAKC HUX BBIIIOJIHCHHA (HeIIaBHI/Ie
KOMaH/Ibl - BHU3Y CIIMCKA) U CTPYIIIMPOBAHBI [10 BPEMEHHU:!

Workspace  History

“4kSend to Console | —@& Insert into Source
library{ggplot)

summary{diamonds)

gplot{price, carat, dota = diamonds)

model.l <- 1Im{mpg ~ am, data = mtcars)
summary({model.1) 0

View(EuStockMarkets) v

5.3. llouck 6 ucmopuu KomaHa

B mpaBoM BepxHEM yriry CHHCKa paHee BBITOJHEHHBIX KOMaJ MMEETCs TOJIe ISl BBOAA MIOMCKOBBIX
3arpocoB (Hampumep, plot). YCIoBHs MOWCKAa MOXHO JETATU3UPOBaTh, BBEAS HECKOJIBKO CIIOB,
paszeneHHbIX pobdenaMu (HarmpuMep, UMs KaKOH-THO0 TaOIHIIbl TAHHBIX):

Workspace  History

“#5Send to Console | =& Insert into Source plot

Search results: plot Daone
plot.window(xlim=c(-18, 183, ylim=c({-18, 1833

plot. new()

plot{dist ~ speed, data = cars) O
plot{mpg ~ am, data = mtcars) 1/3/11 1:42 PM

plot{mpg ~ disp, data = mtcars)
plot(x ~ y + 2J)
plot(x ~ yJ

-
' ' LR e '
b 8

ITocne OGH&py)KCHI/IH HeO6XO,I[I/IMOI>'I KOMaH/JIbl MOJKHO TaKX€ MPOCMOTPETbL U APYIrU€ KOMAHIBI,
KOTOPBIC BBINOJIHAIUCH ITPUMCPHO B TO KC BpPCMHI. I[J'IH 9TOro HCO6XO,I[I/IMO KIIMKHYTb IO CTPCIJIKC,
pacnonoxceHHoﬁ CIipaBa OT BPEMCHH BbITIOJITHCHHU COOTBCTCTByIOH.ICﬁ KOMaH/BbI:



Workspace  History

“4kSend to Console | —@& Insert into Source plot

= Back | Showing command in context Done
head{mtcars)
summary(mtcars)
View{mtcars) E:]

plot{mpg ~ disp, data = mtcars)
plot{mpg ~ am, data = mtcars)

¥ <- rnorm(50, 168, 5)

5.4. Bvino/iHeHUe KOMAaHO

Komanapr B manenu HIStOry MoXHO BBIACIHTH W Jajiee HCIOJIb30BaTh JABYMs crocoOamu (B
COOTBETCTBUU C Ha3BaHUSIMHU JIBYX KHOIIOK B JIEBOM BEpPXHEH 4acTH MaHeNN):

e Ilocmate B Konconps (Send to Console) - ormpasnsier BbiAeacHHBIE KOMaHIbI B KOHCOI.
3aMeTbTe, OJHAKO, YTO OTHpaBlicHHBIC B KOHCOIb KOMaHAbl HE OYAyT BBIITOJHECHBI ITOKA HE
OyneT HakaTa KiaBuina Enter.

e Bcrasute B Mcrounuk (Send to Source) - ornpasisieT BeIOpaHHBIE KOMaH/IbI B aKTHBHBIN
nokyMeHT Penakropa kona. Eciiu B jaHHbBI MOMEHT B PelakTope HET aKTUBHBIX OTKPBITHIX
JTIOKYMEHTOB, OYZIeT CO371aH HOBBIN JJOKYMEHT 0€3 MMEHH.

B cnucke paHee BBIMIOJIHEHHBIX KOMaH] MMeEETCS BO3MOXKHOCTH BBIOpAaTh OJHY WM HECKOJIBKO
CTpPOK:

Workspace  History

4k Send to Console | —& Insert into EDU{ﬁ-f plot

= Back | Showing command in context Done
Insert the selected

command(s) into
head{mtcars) the current
summary(mtcars) document
View(mtcars) EU

plot{mpg ~ disp, data = mtcars)
plot{mpg ~ am, data = mtcars)

¥ <- rnorm(50, 168, 5)



6. Pabouyre JUPEKTOPUHU U paboyMe IPOCTPAHCTBA

6.1. O6was uHghopmayus

VYuureiBas TOo, Kak R 1o ymonuaHuio oOpamaercs ¢ ¢aisiamu .RData u CBOMMHU pPabOYUMHU
npoctpancTBaMu (WOrkspaces), MMeeT CMbICI OpraHW30BBIBaTh PabOTy TaKMM 0Opa3oM, YTOOBI
Gbaiinel U3 pa3HBIX MPOEKTOB XPAHWINCHh B Pa3HBIX mankax. [IpencraBieHHBI HUXKe MaTepual
onuchIBaeT uMeromuecs B RStudio BO3MOKHOCTH JUTs OpraHU3anuyi TakoW MOJIENN paOOTHL.

6.2. Pa6o4asi dupekmopusi no yMoaA4aHUulo

Ananornyno cranmapTHoit Bepcuu R, RStudio pykoBoacTByeTcs mpuHIMIIOM "HCXOIHOU paboueit
mupekropun". Kak mnpaBwio, 3To JOMallHsAs manka mois3oBarens. I[lpu 3amycke RStudio
MPOHUCXOUT CIEAYyIoIIee:

e Brmonasercs ¢aiin .Rprofile (ecnu TaKOBOW UMEETCS) U3 UCXOAHOM paboueit ankm.

e 3arpyxkaercs (aitnm .RData (ecid TaKOBOM HMMeeTcs) W3 OTOW TManku B pabouee
mpocTpancTBo R.

e BrmmonHstoTcs npyrue 1eicTBuUs, ONMCAaHHBIE B CIIy:)keO0HOM daitie R Startup.

Ecnu B pabodee mpoCTpaHCTBO ObLIM BHECEHBI M3MEHEHHS, TO MPH 3aBepineHud padotsl RStudio
MOSIBUTCS  JMAlioroBasi TMaHENb C BOINPOCOM O HEOOXOJAMMOCTH COXpaHUTh 3TO pabouee
MPOCTPAHCTBO B BuAe ¢aiina .RData B Tekymed pabodeil mamnke. Takoe mMoBeaeHUE MOXKHO
M3MeHUTh B HacTpoiikax RStudio (mento Tools -> Options -> R General) cieayromum oopazom:

e U3menuts ucxoanyro padbouyro gupexropuro (Initial working directory)

e AKTHUBUPOBATH/JICaKTUBUPOBATh aBTOMAaTHYECKYIO 3arpy3ky (aina .RData W3 HCXOTHOU
paboueii manku R (Restore .RData into workspace at startup)

e BriOpars, HyxHO au (daiin .RData coxpausats Bcerga (Always), aukormga (Never), wimm
CIIpaIIMBaTh O COXPAHCHUH MPH 3aBperieHun padoTsl (ASK).

6.3. U3meHeHue pa6oyeli dupekmopuu

Texymas pabouas aupekrTopuss oToOpaxkaeTcs B BepxHeil yactu oxHa Koucomu. Hmeercs
HECKOJIBKO CIIOCOOOB U3MEHHUTH Pab0uyI0 AUPEKTOPHIO:

e Hcnonw3oBarh ¢pyHKuuI0 setwd ()
e Bocmonb3oBathes pazaenom mento Tools -> Change Working Dir...
e Ha 3aknanxe Files BoiOpats More -> Set As Working Directory

HeO6XO,Z[I/IMO IIOMHHUTB O BOSMOXXHBIX ITOCJICACTBHUAX U3MCHCHUA pa60qe171 InarKu:


http://stat.ethz.ch/R-manual/R-patched/library/base/html/Startup.html
http://stat.ethz.ch/R-manual/R-devel/library/base/html/getwd.html

. I/IMGIOH_[I/ICCH B KOJAC OTHOCHUTCIIbHBIC CChIJIIKH Ha (1)aI7IHBI CTaHyT HCHCﬁCTBHTGHBHBIMH.
o [lpu 3aBepmienun pabotsl aiin . RData OyJeT COXpaHeH B HOBYIO TAIKYy.

[Tockonbky 3TH TOOOYHBIE A(PQPEKTHI MOTYT MPHUBECTH K OMIMOKaM IpH BBINOJHEHUH KOJA,
PEKOMEHAYETCSI HAUMHATh padOTy U3 MAIKHU, COOTBETCTBYIOIIEH TEKYIIEMY IPOEKTY, U HE MEHATh
€€ J10 3aBEPIICHUS CECCHH.

Ecmu Bce (aiinbl, nMerone OTHONICHHE K ONPENeIEHHOMY MPOEKTY, XPAaHATCS B OJHOW TariKe,
UMeeT CMBICH caenath ee ucxomHod miusi R. CmocoObl st storo OyayT BapubHUpOBaTh B
3aBHCUMOCTH OT OTIEpAIlMOHHON CHCTeMBbI. TeM He MeHee, Ha BcexX IutardopMax IMpy MHCTAUISIUNA
RStudio mpoucxoauT accommanus 3TOW mporpammbl ¢ .RData, .RU APYTHMH HMEIOIIUMHU
otHotieHue Kk R daiinamu. [Ipu oTkpeiTiu Takux dainos RStudio aBromarudecku Oyner nenath
paboueii Mankou Ty, B KOTOPOW XpaHUTCS OTKpbIBaeMbIi (haiin. OHAKO ClIeTyeT MIOMHHUTb, YTO €CITU
RStudio yxe 3amyiieHa, OTKpPBITHE HOBBIX aCCOIMMPOBAHHBIX C HeW (aillloB He MpHUBEIET K
W3MEHEHHUIO pabouel MarkH.

6.4. 3a2py3Kka u coxpaHeHue pa6o4yux npocmpaHcma

Jlig coxpaHeHus paboyero NnpocTpaHCTBa B pabouyro manky R uiam 3arpy3ku MpocTpaHCTBa W3
paboueii marnku Bo BpeMsi akTHBHOH ceccll RStudio MokHO HCIIOJI30BaTh CIIEAYFONIHE KOMaH/IbI:

save.image ()
load (" .RData")

Cnenyer momMHUTH, 4T0 ¢yHKIUA load () AoOaBHT 3arpykaeMoe pabodee MPOCTAHCTBO K
tekymemy. CieoBaTeNbHO, €CJIM B aKTHBHOM U 3arpy’kaeéMOM IPOCTPAHCTBAX HMECIOTCSI 00BEKTHI
C OJMHAKOBBIMH MMEHaMH, TO OOBEKTHI M3 3arpy:KaeMoro MpOCTPAHCTBA 3aMEHST OJIHOMMEHHBIE
OOBEKTHl B aKTHBHOM IPOCTPAHCTBE. JTO MOXKET MPHUBECTH K HEXKEIATEIbHBIM ITOCICICTBHSIM.
[TosTomMy mepen 3arpy3koil HOBOTO pPabOYero MPOCTPAHCTBA MOXKET WMETh CMBICI OYUCTHTH
aKTHBHOE TIPOCTPAHCTBO. DTO MOYKHO CJIENIATh TPU TIOMOIIH CJICTYIOIICH KOMaH/IbI:

m(list=1s())
3axmazka Workspace takke UMeeT OIIUH JUIS BHIIOJIHEHHS ONMCAHHBIX BBIIIE ONEPALIUi:

Workspace  History  Files Help

“# load~ [ Save~ | _#*Import Dataset~ | 3 Clear All


http://inside-r.org/r-doc/base/save.image
http://inside-r.org/r-doc/base/load
http://inside-r.org/r-doc/base/rm
http://inside-r.org/r-doc/base/list
http://inside-r.org/r-doc/base/ls

7. IIpoeKThI

7.1. O6wasa uHopmayus

RStudio mo3BoJsieT Jierko opraHu3oBath Bary paGoTy B COOTBETCTBYIOIIHWE KOHTEKCTY MPOCKTHI
TaK, 4TO KaXKJIbI MPOEKT OyJeT WMETh CBOKO COOCTBEHHYIO pabouyi0 IUPEKTOpHIO, pabouee
IMPpOCTPaHCTBO, UCTOPHUIO U CKPHUIITHI.

7.2. Co3daHue npoekmos

[Mpoextsr RStudio accomnmupoBansl ¢ padounmu qupektopusmu R. CienoBaTenbHO, TPOSKT MOXKHO
CO3/1aTh

e B COBEpUIEHHO HOBOM AMPEKTOPUH;

e B CYIIECTBYIOUIEH NUPEKTOPUH, TJ€ YK€ XpaHATCS CKPUNTHI ¢ R-KOJIOM U JaHHBIE;

e IIyTeM KOMHPOBaHUS (PailyoB, XpaHALUIUXCS B OJHON U3 OHJIAMH-CHCTEM KOHTPOJII BEPCHUM -
Git mim Subversion.

Jlnst co3manust HOBOro Tpoekta ciaykuT komanma New Project (Hoseiii [Ipoekr), moctymHas w3
3akiaaku Projects riraBHOro MEHIO M U3 MMaHEeId HHCTPYMEHTOB (B JaJbHEM MPABOM yIiIy pabodero
OKHa ITPOTPaMMBl):

Mew Project

Create project from:

R New Directory

Start a project in a brand new working directory

Existing Directory
iy Rl Associate a project with an existing working directory

Version Control
Checkout a project from a version control repository

Cancel


http://git-scm.com/
https://subversion.apache.org/

[pu co3ganuu HOBoro npoekta RStudio BeIMONHSET clienyronre AeHCTBHUS:

e Cosmaer ¢aitn npoekra (¢ pacmupeHueM .RpProj) B COOTBETCTBYIOIICH Manke. ITOT (aiiia
COJICPXKHUT Pa3IMYHbIC OMIMU MO YIPABICHUIO MPOEKTOM (CM. HIXKE), a TaKkKe MOXKET
UCIIOJIb30BATHCA KaK SAPJIBIK IS 3aIlyCKa MPOEKTA.

e Co3maer HEBUIUMYIO TUpPEKTOpHI0 (C MMeHeM .Project.user) msst XpaHEHUS BPEMEHHBIX
CIy’KeOHBIX (PalIOoB, MMEIONIMX OTHOUICHHE K MpPOEKTy (HampuMep, aBTOMATHYECKH
COXpaHEHHbIE KOITUH CKPHUIITOB, (paiiiIbl COCTOSTHHSI OKOHHOM CUCTEMBI, U T.I1.).

e 3arpyxaeT MNpPOEKT M OTOOpakaeT €ro Ha3BaHWEC B I[IaHEIM HHCTPYMEHTOB Projects
(HaxoauTCs B JaJIbHEM IIPABOM YIIIy pabOyero okHa nporpammai).

7.3. Pa6oma c npoekmamu

Omxpuimue npoexma
Nmeercst HECKOTBKO CIOCOOOB OTKPBITHS TPOEKTOB:

e Hcnons3zoBanue komangael Open Project (OtkpwiTh I[IpoekT), AOCTYymHOW W3 3aKIaAKH
Projects riaBHOro MeHIO ¥ TIaHEJM WHCTPYMEHTOB, Ul HaBUralmu K Qaiiny paHee
co3maHHoro npoekra (Hampumep, MyProject.Rproj).

o Bribop mpoekra U3 cHHMCKa HEAABHO DPEJAKTHUPOBAHHBIX IPOEKTOB (3Ta OMNLMSA TaKXkKe
JOCTYITHA U3 3aKIaaKu Projects riiaBHOro MEHIO U U3 IaHEeIH HHCTPYMEHTOB).

e JIBOITHOM mIETYOK MO (HalITy-sSIpIBIKY MPOEKTa (CM. BBIIIIE).

[Tpu oTkpbiTHH MpoekTa B RStUdIO BBITONHAIOTCS ClIeAyIOLIHe ASHCTBHUS:

e 3amyckaetcs HoBas ceccus R;

e Brmonnsrorcs KoMaHabl u3 ciayxebHoro daiina .(Rprofile (ecnmu TakoBoit mmeercs B
OCHOBHOII Iarke MpoeKTa);

e @aijin .Rhistory sarpyxkaercs w3 manku mpoekta B manenb History (Mcropus) u
WCIOJIb3YeTCs JUIsl HABUTallMU TI0 paHee BBIIOJHEHHBIM KOMaHAaM;

e JlupekTopus MpOEeKTa CTAHOBUTCS pabouelt nupekropuei R;

e B Pepaktope Ko/1a OTKPBIBAIOTCS paHee pelakKTHPOBaHHbIE CKPUITHI ¢ R-komom.

e IlpoucxoauT BO3BpaT Apyrux HacTpoek RStudio (Hampumep, aKTHBHBIC 3aKITAJIKH,
COCTOSIHUE pa3JIeIUTeNIe OKOH, U T.II.) K COCTOSIHUIO, UMEBIIIEMY MECTO TMepe]l IPEIbIIyIIM
3aKpBITHEM MPOEKTA.

Buixoo uz npoexma
Korna Ber BeiOupaere komanay Quit R (Beixon) u3 pazaena File rmaBaoro menro, komanay Close
Project (3akpsiTh IIpoekT) M3 mMaHenH HHCTPYMEHTOB Project, mim mpocTto OKTphIBa€Te HOBBIN

MPOCKT, MPOUCXOAUT CICAYIOIICC:

e B nanky npoekra 3anuceiBatorcs daitner .RData w/mnu .Rhistory (ecnm Texymune HacTpoiku
MIPOrpamMMBbl MPEAINOJIATaoT 3T0);



o CoxpansieTcs CIHCOK BXOJSALIUX B INPOEKT CKPUITOB JUIsl BO3MOXKHOCTU OTKpPBITH MX B
CHEAYOLIMI pa3;

o Coxpansirorcs npyrue Hactpoiiku RStudio (cm. Bble);

o Texymas ceccus R 3aBepmiaercs.

Paboma ¢ neckonvxumu npoekmamu 0()H06p€M€HHO

Ber  Moxere paboTath € HECKOJBKHMMH IPOEKTAMH OJHOBPEMEHHO, IPOCTO  3aIlycKas
COOTBETCTBYIOIIEE KOJIMuecTBO Kommii RStudio. 1o MoxkHO cienath IByMs criocobamu:

e Hcnonws3oBare komanay Open Project in New Window (OTKpbITh MPOEKT B HOBOM OKHE),
HaXO/IIIYIOCS B pasjiene Project rimaBHOTO MEHIO.

e OTKpBITh HECKOJBKO TPOEKTOB H3 Opay3epa ¢aiioB, MmeiaKas IO COOTBETCTBYIOIIUM
SIPITBIKAM.

Hacmpouxa npoekmosg

HmeeTcst HECKOJIBKO O JIJIsl HACTPOMKH TOBEACHHSI KaXI0r0o KOHKpETHOro mpoekra B RStudio.
DTH onMHK JOCTYIHBI 10 KoMmanze Project Options u3 pasmesa Project rmaBHOro MeHO poTpaMMBI:

Project Options

E‘J Urse (Defawit) to inherit the global default setting
Gene\r—;l Restore .RData into workspace at startup (Default) '+ ]
/ Save workspace to .RData on exit (Default) '+ ]
Editing Always save history (even if not saving .RData) | (Defaul) % ]

L

Yersion Control

0K Cancel



3aknaoka General (O6wue): Tlpu moOMOIIM 3TO¥W 3aKIAAKH MOXHO HW3MEHHUTH TI0OAIbHBIC
HACTPOMKHM TOBEACHHUsS MPOEKTOB. ECIM HM3MEHSATh WX HET HEOOXOIMMOCTH, OCTaBbTE 3HAYECHHUE
Default (TTo ymonuanuto). JIoCTYIHBI CIICAYIOIINAE OTIIUH:

o Restore .RData into workspace at startup - 3arpy3ka ¢aiina .RData (eciu TakoBOW UMeeTCs)
U3 UCXOAHOHM paboueil mupextopun R. Ecmu ¢aiin .RData mmeer Oonpmiol pasmep, I
JAaHHOW omnuuu Jay4ie BbiOpaTh 3HaueHue "NO" (Her). DTo 3HaUMTENbHO COKpATUT BpeMs
3aIycKa IporpaMMsl.

e Save workspace to .RData on exit - coxpaneHue pabouero mpoctpaHcTBa B Buje daiiia
.RData mpu BbiIxojae u3 mporpammbl. Bosmoskubie BapuanThbl: "Default" (ucmonbsyrorcs
riobanbubie  HacTpoiku), "Yes" ([a), "No" (Her) u "Ask" (Cmpocuts). OOpatute
BHMMAaHHE: €ClIM pabouee MPOCTPAHCTBO HE OBLIO W3MEHEHO, 3alpoCc Ha COXpaHEHHE
U3MEHEHUN HE MOABUTCA, TaXKE €Cly 3a1aHo 3HaueHue "Ask".

e Always save history (even when not saving .RData) - mo3Bossier caenarh Tak, 4To0bI (aiii
.Rhistory ¢ ucropueii komMaH/ Bcerma COXpaHsuics, JaXke eciii Bbl BbIOpanu He COXPaHAThH
¢aiin .RData npu BeIXo/1e U3 TPOrpaMMBI.

3axnaoka Editing (Peoaxmuposanue).

e Index R source files - mo3BosseT caenarh Tak, YT00bI CKPHUITHI ¢ R-KOAOM M3 KOHKPETHOTO
MPOEKTa UHICKCUPOBAIUCH JUISI BO3MOKHOCTH HAaBUTAIMK N0 KOy (CM. Bbimie). OOBIYHO 3Ta
OTIIMSI IOJIKHA OBITh aKTUBHPOBAHA, HO €CJIU B MAalKe MPOeKTa HaxoAATcs "Thicsiun" (aiinos,
3Ty OTIIHIO0 MOKHO OTKJIFOUUTH BO M30€kKaHUE 3aMeUICHUS pabOThI IPOTPaMMBI.

e Insert spaces for tab - 3amaer nmefictBue kmaBmim Tab, T.e. CKOJIBKO MPOOETIOB IOJKHO
MOSIBJISITBCS TIPH €€ HAXKATHU.

e Text encoding - 3amaer KOAUPOBKY TekcTa B (aitmax-ckpunrax. Paiibl, KOIUPOBKA
KOTOPBIX HE COOTBECTBYET 3aaHHOW, BCE PABHO MOTYT OBITh OTKPBITHI W IPABUILHO
pacro3HaHbl PH KCIOJIb30BaHUK KoMaH el Reopen with Encoding u3 mento File.

3axnaoka Version Control (Kowmponw sepcuil).

e Version control system - mo3BosiseT yka3ath CUCTEMY, KOTOpasi OyIeT HMCIOIb30BaThCS IS
KOHTpoJis Bepcuit. RStudio aBromaTryeckn onpenesnser HaTU4Yue KOHTPOJIS BEPCHHA MyTeM
CKaHMpoBaHus manku .git wiuk .SvN. COOTBETCTBEHHO, 3Ty HACTPOWKY JIy4Ille HE M3MEHSTh.
[IpyurHamMu 11 BHECEHUS! U3MEHEHHUI MOTYT OBbITh CIEAYIOIIHE:

1. B mpoekre mMmeeTcs Kak manka .git, Tak u mamnka .SVN, U Bbl XoTHTEe yKa3aTh OJHO3HAYHO,
Kakasi M3 CUCTEM KOHTPOJIS JIOJKa UCTIOJIb30BATHCA.

2. Ilpoekt He mpuBs3aH K KaKOW-1MOO cHCcTeME KOHTpOJs Bepcuil M Bbl xoTHuTe 100aBUTH
JIOru4eckoe XxpaHmiuine git (IKBUBAJICHT BBINOJIHEHHsT KOMaH bl Jit iNit u3 KopHEBoIi manku
MIPOEKTA).

e Origin - oToOpaXkeHNne UCTOYHUKA CHCTEMBI KOHTPOJISI BEPCHIL.





