dakysTeT TEXHUYKHUX HayKa, YHUBEp3UTeT y HoBom Camy

Macrep akageMcCKe CTygHje
WMHMOpPMaLMOHU UHKEHEPUHT

CTaTHCTHKA Y HHPOPMALIHOHOM HHKEHBEPHHTY

Bu3yanusanuja mogaraka
nomohy jeauka R

(MaTepyjaiv 3a NpegaBama)

205200 3



1. IlTogpuika 3a BH3ya/JIH3aLH]Y
2. OCHOBHHU Ipa(puKOHHU
3. U3Bopu u nuteparypa
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[Togpiuka 3a BU3yanusalnujy

OCHOBHH ITaKEeTH 3a BU3yaIU3aLU]y

naker graphics
yrpahenu maker
MOApPILIKA 33 OpOjHE OCHOBHE BPCTE rpaPUKOHA

naker lattice
yrpaheHu nakeT
aytop HQunajan Capkap

MOCEOHO MOT0aH 38 KOMOUHOBAKE rpaPUKOHA KOjU OroBapajy pasinyuTum
BPEOHOCTHUMA UCTE MTPOMEHIbUBE

naker ggplot2
NOJATHM MaKeT
aytop Xagnu Bukam
IpUMeHa NpuHOUNa I'pamaiiuxe ipaduxe
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1. [Togpuuka 3a BU3yau3aLujy
2. OcHOBHH rpa()HKOHH
3. U3Bopu u nuteparypa
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OCHOBHH Irpad@HUKOHHU

OcHOBHH rpadHUKOHH ITOAPKAHHU y IakeTy graphics

cTyOn4acTu rpadUKOH (eHIJ1. bar chart)

TOPTHHU rpadUKOH (eHIJI. pie chart)

Opojyanu rpadUKoH (eHr. stem-and-leaf plot)

rpadMKOH pacejama (eHri. scatter chart)

TauKaCTH rpaduKoH (eHr. dot chart)

MO3an4KH rpadUKOH (eHIJI. mosdic plot)

KyTHjaCTH rpaduKoH (eHII1. box plot)

XUCTOTpaM (eHri. histogram)

rpadUKOH (PYHKIIHje TYCTUHE BepoBaTHONe (eHI. density plot)
rpauKOH KBAaHTW/IA HACIIpAaM HOpMaJIHE pacnopesne (eHm1. normal

QQ plot)
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OCHOBHH Irpad@HUKOHHU

CkyIl mojaTaka KOpHIIheH y MpuMeprumMa

ckyn nojataka oskole

cKym noaataka OcHosHo 00pa3osare — [Togavuu o tokauujama u odjextumd,
upociopujama
M3BOP MojaTaka MuHuUcTapcTBo npocsete Penydinuke Cpouje
€JIeKTPOHCKA JIOKalHja (JOCTYIHU CKYI NofaTtaka U nparehe nHdopmanuje)
https://opendata.mpn.gov.rs/otvoreni-podaci/osnovno-obrazovanje.html

[TopTan oTBOpeHUX nonaraka MuHucTapcTa npocsete Penydnuke Cpduje Ha
eJIeKTPOHCKOj ToKauuju https://opendata.mpn.gov.rs/

natoteka Osnovno obrazovanje - Podaci o lokacijama i objektima prostorijama-2024-03-
06 13-55-10.xIsx (ipeyseto 6. 3. 2024)

eJIeKTPOHCKA JIOKalHja
https://opendata.mpn.gov.rs/otvoreni-podaci/osnovno-obrazovanje.html
nopauu y ¢popmaty EXCEL
OTBOPEHM Mojanu MuHuctapcTsa nnpocsete Pernyonvke Cpouje
€JIeKTPOHCKA JIOKaluja
https://opendata.mpn.gov.rs/

ckym noaataka OcHosHo 00pa3osare — [Togavuu o noKayujama u odjexiumad,
upoctiopujama 4uTaH, od0pahuBaH U aHAJIU3UPAH je3UKOM R

AKTUBHOCTH HaJl CKYIIOM MOAAaTaka ¥ PE3YJITATHU NIPEICTAB/bEHU Y HACTABKY
IaToTeKke BU3yasu3aliija renepucase 3a ¢opmar TIFF (15,5 x 15,5 cm, 300 DPI)

2025/2026 CYHWH: Busyanusanuja nogataka nomohy jesnka R




OCHOBHH Irpad@HUKOHHU

CkyIl mojaTaka KOpHIIheH y MpuMeprumMa

ckyn nojataka oskole

noJauy o JioKalujaMa, odDjeKTUMa U IIPOCTOpUjaMa y OCHOBHOM 00pa3oBamy y
Penybnuuu Cpouju

1253 yctaHoBe Ha 4622 nokauuje

27 obenexja

IIKOJICKA TOJWHA, IIKOJICKA YIIpaBa, OKPYT, MECTO/Tpaz, ONIITHHA, Ha3UB YCTAHOBE,
BpPCTa OCHHUBA4Ya, BPCTa YCTAHOBE, HA3UB JIOKALIMje, CEAULUTE / pafHa jeIuHuLa, afapeca,
Ha3UB 00jeKTa, MOBPILIMHA 00jeKTa, 0P0j YUMOHULIA, TOBPLIXHA YYUOHULIA, DPOj
KaOMHeTa, MOBPIIVYHA KaOMHeTa, Opoj labopaTopHja, MOBPILIXHA j1adopaTtopuja, dOpoj
pafguoHULIA, TOBPLIMHA PASUOHULIA, OPOj KyXUkha, MOBPIINHA KYXUKka, OPOj pecTopaHa
y 00jeKTy, 0p0j PUCKYATYPHUX Casla, MOBPILIMHA (PUCKYJITYPHUX Cala U OpOj
douduoTeKa

KopuirheH ckyn nogataka OcHosHo 0dpaszosane — Ilogauu o toxavujama u
odjexiiuma, upociiopujama
noganu U3 garoreke Osnovno obrazovanje - Podaci o lokacijama i objektima

prostorijama-2024-03-06 13-55-10.xIsx HAKOH y4uTaBamwa Cy 00pahuBaHu u
AHAITU3UDPAHHU
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OCHOBHH Irpad@HUKOHHU

CkyI nmojmataka KopuirheH y npumepumMa — I[Ipunpema 1/5

library(readxl) # potrebno instalirati paket

pod <- read_excel(
pasteO("Osnovno obrazovanje - Podaci o lokacijama i ",
"objektima prostorijama-2024-03-06 13-55-10.x1lsx"),
range="A1:AA4623", col names =T,
col types = c(rep("text", 12), rep("numeric", 15)),
trim ws = T)

OCoONOUTA, WNRKR

10 |[names (pod) <- make.names(names(pod), unique = T)
12 |[pod$Mesto.Grad[is.na(pod$Mesto.Grad)] <- ""
14 |pod$Skolska.godina <- NULL

16 |[pod$Ustanova <- paste(pod$0krug, pod$Mesto.Grad, pod$Opstina,
17| pod$Naziv.ustanove, sep = ", ")

19 |pod <- pod[, c(1, 27, 2:26)]

YJA3

2025/2026
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OCHOBHH Irpad@HUKOHHU

CkyIl nmojataka KopuirheH y npumepuMa — I[Ipunpema 2/5

1 |kolonel <- c(

2| "Naziv.lokacije",

3 "Adresa",

4| "Sediste.radna.jedinica",

5| "Naziv.objekta"

6]|)

7

8 loskolel <- aggregate(

9 pod[kolonel],

10 by=pod[c("Skolska.uprava", "Ustanova",
11 "Okrug", "Mesto.Grad", "Opstina", "Naziv.ustanove")],
12 FUN=function(x){

13 paste(x, collapse=" / ")

14 }

151|)

YJA3

2025/2026
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OCHOBHH Irpad@HUKOHHU

CkyIl nmojmataka KopuirheH y npumepuMa — I[Ipunpema 3/5

1 |kolone2 <- c(

2| "Vrsta.Osnivaca",

3 "Vrsta.Ustanove"

41)

5

6 |oskole2 <- aggregate(

7 pod[kolone2],

8 by=pod[c("Skolska.uprava", "Ustanova",
9 "Okrug", "Mesto.Grad", "Opstina", "Naziv.ustanove")],
10 FUN=function(x){

11 paste(unique(x), collapse=" / ")

12 }

13})

YJA3

2025/2026
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OCHOBHH Irpad@HUKOHHU

CkyIl nmojmataka KopuirheH y npumepuMa — I[Ipunpema 4/5

kolone3 <- c(
"Povrsina.objekta", "Broj.ucionica", "Povrsina.ucionica",
"Broj.kabinete", "Povrsina.kabineta", "Broj.laboratorija",
"Povrsina.laboratorija", "Broj.radionica",
"Povrsina.radionica", "Broj.kuhinja", "Povrsina.kuhinja",
"Broj.restorana.u.objektu", "Broj.fiskulturnih.sala",
"Povrsina.fiskulturnih.sala", "Broj.biblioteka")

OCoONOUTA, WNRKR

oskole3 <- aggregate(
10| pod[kolone3],
11 by=pod[c("Skolska.uprava", "Ustanova",

12 "Okrug", "Mesto.Grad", "Opstina", "Naziv.ustanove")],
13 FUN=sum,
14 na.rm=T

YJA3

2025/2026
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OCHOBHH Irpad@HUKOHHU

CkyIl nmojmataka KopuirheH y npumepumMa — I[Ipunpema 5/5

oskole <- merge(merge(oskolel, oskole2), oskole3)
oskole$Ima.biblioteku <- rep("He", nrow(oskole))

oskole$Ima.biblioteku]
oskole$Broj.biblioteka > 0] <- "[la"

oskole$Ima.fiskulturnu.salu <- rep("He", nrow(oskole))

OCoONOUTA, WNRKR

10 Joskole$Ima. fiskulturnu.salu]
11| oskole$Broj.fiskulturnih.sala > 0] <- "[fla"

YJA3

2025/2026
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OCHOBHH Irpad@HUKOHHU

CtyduuyacTty rpadUKOH

tabela.stub <- table(oskole[, c("Ima.fiskulturnu.salu")])

barplot(tabela.stub,
main="OUCKyNnTypHe caJjile y OCHOBHMUM WKoJNama",
xlab="MNocTtoju ¢uckyntypHa cana",
ylab="bpoj wkona")

OCoONOUTA, WNRKR

YJA3

2025/2026
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OCHOBHH Irpad@HUKOHHU

CtyduuyacTty rpadUKOH

dUCKYNTypHe cane y OCHOBHUM LUKOJlama

800
I

600
I

Bpoj wkona

400
|

200
I

Ja He

[MocToju PpuckynTypHa cana

2025/2026 CYHWH: Busyanusanuja nogataka nomohy jesnka R



OCHOBHH Irpad@HUKOHHU

Ctyonyactu rpauKkoH — Jlopaaa

tabela.stub <- table(oskole[, c("Ima.fiskulturnu.salu")])

barplot(tabela.stub,
main="OUCKyNnTypHe caJjile y OCHOBHMUM WKoJNama",
xlab="MNocTtoju ¢uckyntypHa cana",
ylab="bpoj wkona",
ylim=range(pretty(c(0, tabela.stub))))

OCoONOUTA, WNRKR

YJA3

2025/2026
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OCHOBHH Irpad@HUKOHHU

Ctyonyactu rpauKkoH — Jlopaaa

dUCKYNTypHe cane y OCHOBHUM LUKOJlama

1000
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|
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OCHOBHH Irpad@HUKOHHU

TopTHHU rpaUKOH

tabela.tort <- table(
oskole[, c("Ima.fiskulturnu.salu")]) / nrow(oskole)

names (tabela.tort) <- c("uma", "Hema")
pie(tabela.tort,

radius=1,
main="lNocTojawe OMCKYNTypHe cane y wkKonu")

OCoONOUTA, WNRKR

YJA3

2025/2026
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OCHOBHH Irpad@HUKOHHU

TopTHHU rpaUKOH

MNocTojartbe PUCKYNTYypHe carne y LUKOJU

nmva

HEeMa
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OCHOBHH Irpad@HUKOHHU

ToptHH rpadukoH — JJopaga

1 |tabela.tort <- table(

2 oskole[, c("Ima.fiskulturnu.salu")]) / nrow(oskole)
3

4 |[names (tabela.tort) <- c("wma", "Hema")

5

6 |[pie(tabela.tort,

7 radius=1,

8 main="lMocTtojawe ¢UCKYNnTypHe cane y wkonu",
9 clockwise=T,

10 init.angle=0,

11 cex=0.7)

YJA3

2025/2026
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OCHOBHH Irpad@HUKOHHU

ToptHH rpadukoH — JJopaga

MNocTojartbe PUCKYNTYypHe carne y LUKOJU
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OCHOBHH Irpad@HUKOHHU

bpojuyaHu rpad@UKOH

stem(oskole[oskole$Skolska.uprava ==
"llkoncka ynpaBa Hosu Cap", ]1$Broj.ucionica)

OCoONOUTA, WNRKR

YJA3

2025/2026
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OCHOBHH Irpad@HUKOHHU

bpojuyaHu rpad@UKOH

1

2 The decimal point is at the |
3

4 0 | 0600000000000000
5 2 | 0000000000

6 4 | 00000

7 6 | 000000000000

8 8 | 000000000000

9 10 | 00000000

10 12 | 0000000

11 14 | 00000

12 16 | 000000000000000
13 18 | 00000000000

14 20 | 00000000

15 22 | 00000000

16 24 | 00000000

17 26 | 0000

18 28 | 00000

19| 30 | 00
20 32 | 000
21| 34| 0
22 36 | 000
23| 38| 0
24 40 |
25 | 42 |
26 44 |
27 46 | ©
28
29

N3J1A3
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OCHOBHH Irpad@HUKOHHU

bpojuyanu rpadukoH — Jlopaaa

stem(oskole[oskole$Skolska.uprava ==
"llkoncka ynpaBa HoBu Cap", ]1$Broj.ucionica, scale=0.5)

OCoONOUTA, WNRKR

YJA3

2025/2026
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OCHOBHH Irpad@HUKOHHU

bpojuyanu rpadukoH — Jlopaaa

1
2| The decimal point is 1 digit(s) to the right of the |
3
4] 0 | 00000000000011122223333334444
5] 0 | 5666666666777888888999999
6 1 0000011122333334444
7] 1 | 566666666677777788888889999
8] 2 | 0000001122233333444444
9] 2 | 55666788899
10| 3 | 002234
11| 3 | 6679
12| 4
13| 4 | 6
N3J1A3
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OCHOBHH Irpad@HUKOHHU

['papuKOH pacejama

plot(oskole$Povrsina.ucionica,
oskole$Broj.ucionica,
main="bpoj y4YMOHMUA NpemMa NOBPWMUHM YYMOHMLA Yy wWKonu",
xlab="MNoBpunHa y4ymoHuua",
ylab="bpoj yuymoHuua")

OCoONOUTA, WNRKR

YJA3

2025/2026
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OCHOBHH Irpad@HUKOHHU

['papuKOH pacejama

Bpoj yuvoHuua npemMa NOBPLUMHU YYUOHHULA Y LUKOSH
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OCHOBHH Irpad@HUKOHHU

TaukacTy rpadUKOH

ag.tack <- aggregate(Ustanova ~ Skolska.uprava,
data=oskole,
FUN=1length)

ag.tack.ozn <- gsub("llkoncka ynpasa", "lYy",
ag.tacks$Skolska.uprava)

dotchart(ag.tack$Ustanova,

labels=ifelse(nchar(ag.tack.ozn) > 25,
pasteO(strtrim(ag.tack.ozn, 25), "..."),
ag.tack.ozn),

main="bpoj ycTaHoBa no \NWKOJCKMUM ynpaBama",

xlab="bpoj ycTaHoBa")

OCoONOUTA, WNRKR

YJA3

2025/2026
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OCHOBHH Irpad@HUKOHHU

TaukacTy rpadUKOH

2025/2026

LY YHavak

LY Yxuue

LLIY Combop

LLY Moxapesay,

LLIY Hoeu Cag

LY Huw

LY Jleckosay

LY Kpywesauy

LY Kparbeso

LY Kparyjesay

LLIY Kocoscka Mutposuua
LY JaroanHa

LY 3persaHunH

LY 3ajevap

LY Barbeso

LY Beorpan

[pyna 3a cTpyyHO-neAaroLk...

Bpoj yctaHoBa no
LUKONICKUM ynpaBama

I [ I
50 100 150

Bpoj yctaHoBa
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OCHOBHH Irpad@HUKOHHU

Taukactu rpadukoH — Jopaga

ag.tack <- aggregate(Ustanova ~ Skolska.uprava,
data=oskole,
FUN=1length)

ag.tack <- ag.tack[order(ag.tack$Ustanova), ]

ag.tack.ozn <- gsub("llkoncka ynpasa", "lYy",
ag.tacks$Skolska.uprava)

OCoONOUTA, WNRKR

10 |dotchart(ag.tack$Ustanova,

labels=1ifelse(nchar(ag.tack.ozn) > 25,
pasteO(strtrim(ag.tack.ozn, 25), "..."),
ag.tack.ozn),

main="bpoj ycTaHoBa no \NWKOJICKMM ynpaBama",

xlab="bpoj ycTtaHoBa")

YJA3

2025/2026
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OCHOBHH Irpad@HUKOHHU

Taukactu rpadukoH — Jopaga

Bpoj yctaHoBa no
LUKONICKUM ynpaBama

LY Beorpan o
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OCHOBHH Irpad@HUKOHHU

Mo3an4ky rpaUuKoH

tabela.moza <- table(
oskole[, c("Ima.fiskulturnu.salu", "Ima.biblioteku")],
dnn=c("Ima.fiskulturnu.salu", "Ima.biblioteku"))

tabela.moza

mosaicplot(tabela.moza,

shade=TRUE,

main=paste("MocTtojake (MCKynTypHe cane y wkKkonu ",
"\ny opHOCy Ha noctojawe dudbnuoreke"),

xlab="MNocTtoju ¢uckyntypHa cana",

ylab="MNocTtoju dudnuoreka",

cex.axis = 0.9)

OCoONOUTA, WNRKR

YJA3

2025/2026
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OCHOBHH Irpad@HUKOHHU

Mo3an4ky rpaUuKoH

Ima.biblioteku
Ima.fiskulturnu.salu Jla He
la 754 213
He 162 124

OCoONOUTA, WNRKR

N3J1A3
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OCHOBHH Irpad@HUKOHHU

Mo3an4ky rpaUuKoH

MNocTojartbe PUCKYNTYypHe carne y LUKOJU
y OOHOCY Ha nocTojare 6ubnuorteke
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OCHOBHH Irpad@HUKOHHU

KyTtnjactu rpadHuKoH

boxplot(oskole$Broj.ucionica,
main="bpoj y4ymoHuMua y wkonu",
ylab="bpoj yuymoHuua")

YJA3

2025/2026
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OCHOBHH Irpad@HUKOHHU

KyTtnjactu rpadHuKoH

Bpoj yuMoHuua y WwKonu
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OCHOBHH Irpad@HUKOHHU

KyTtnjactu rpadukoH — JJopana

1 |boxplot(Broj.ucionica ~ Ima.fiskulturnu.salu,

2 data=oskole,

3 main=paste("bpoj yuuMoHuMua y wKonu y ogHocy ",
4 "\nHa noctojawe PUCKynTypHe cane"),
5 xLlab="MNocTtoju duckyntypHa cana",

6 ylab="bpoj yuyumoHuua")

7

8

9

YJA3

2025/2026
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OCHOBHH Irpad@HUKOHHU

KyTtnjactu rpadukoH — JJopana

Bpoj yuMoHuua y WKONU y oAHOCY
Ha nocTtojarbe PUCKYNTYpHe cane
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OCHOBHH Irpad@HUKOHHU

XUCTOT'pam

hist(oskole$Broj.ucionica,
main="Xuctorpam 3a dpoj yu4moHuua y wkonu",
xLlab="bpoj yumoHuua",
ylab="bpoj wkona")

OCoONOUTA, WNRKR

YJA3

2025/2026
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OCHOBHH Irpad@HUKOHHU

XUCTOT'pam

XucTtorpam 3a 6poj yuMoHMLa Y LUKONH
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OCHOBHH Irpad@HUKOHHU

XucrorpamM — Jlopaza

1l |xgran <- pretty(oskole$Broj.ucionica, n=20)
2
3 |xlabel <- replace(xgran, xgran%%10 != 0 , NA)
4
5|h <- hist(oskole$Broj.ucionica,
6 breaks=xgran,
7 main="Xuctorpam 3a 5poj yu4moHuua y wkonu",
8 xlab="bpoj yuyuoHuua",
9 ylab="bpoj wkona",
10 xaxt='n"',
11 yaxt="'n")
12
13 |axis (1, at=xgran, labels=xlabel)
14
15 |ygran <- pretty(h$counts, n=20)
16
17 |[ylabel <- replace(ygran, ygran%%50 != 0 , NA)
18
19 |laxis(2, at=ygran, labels=ylabel)
YJIA3
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OCHOBHH Irpad@HUKOHHU

XucrorpamM — Jlopaza

XucTtorpam 3a 6poj yuMoHMLa Y LUKONH
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['padUKOH (PYHKLIM]jE T'YCTUHE BEPOBATHOhE

plot(density(oskole$Broj.ucionica),
main="TpaduKoH ¢yHKuUM]je rycTtuHe BepoBaTHohe",
ylab="TycTtuHa BepoBaTHOke")

OCoONOUTA, WNRKR

YJA3
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OCHOBHH Irpad@HUKOHHU

['padUKOH (PYHKLIM]jE T'YCTUHE BEPOBATHOhE

NpadukoH PyHKLMje rycTuHe BepoBaTHOhe
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['pa(pMKOH KBAaHTHU/IA HACITPAM HOPMAJIHE pacIiojesie

qgnorm(oskole$Broj.ucionica,
main="TpaduKoOH KBaAHTW/IAa HACnNpam HopMmasHe pacnogene",
xlab="Teopujckm KBaHTUIN",
ylab="Y30payku kKBaHTUIN")

qgqline(oskole$Broj.ucionica)

OCoONOUTA, WNRKR

YJA3
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['pa(pMKOH KBAaHTHU/IA HACITPAM HOPMAJIHE pacIiojesie

lpaduKOH KBaHTUNA HacnpaM HOpMalsHe pacnogene
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1. [Togpuuka 3a BU3yau3aLujy
2. OCHOBHHU Ipa(puKOHHU
3. U3BOpH H THTEpATypa
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M 3Bopu u muteparypa

OCHOBHHU U3BOPH U JIUTEPATYPA

¢ R Project. R: A language and environment for statistical
computing — Reference index — The R Core Team — Version 4.5.1
(2025-06-13). Internet: https://cran.r-project.org/doc/manuals/r-
release/fullrefman.pdf

¢ Adler J. R in a nutshell: A desktop quick reference. 2nd edition.
O'Reilly; 2012.
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M 3Bopu u muteparypa

M3Bopu nmogataka

¢ ckym rnogataka oskole

¢ cKkyn nopaTtaka OcHosHo o0pasosadrwe — I[logauu o toxavujama u odjextaumad,
upociopujama
¢ U3BOp mopataka MuUHHUCTAPCTBO NpocBeTe Penydnuke Cpduje
¢ EJIEKTPOHCKA JIOKaluuja (SOCTYIHU CKYM Mojgaraka u nparehe undopmaiuje)
¢ https://opendata.mpn.gov.rs/otvoreni-podaci/osnovno-obrazovanje.html

¢ [lopran oTBOpeHux mozaraka MunucTapcrsa npocsere Pernybnuke Cpouje Ha
eJleKTPOHCKOj Jokanuju https://opendata.mpn.gov.rs/

+ natoteka Osnovno obrazovanje - Podaci o lokacijama i objektima prostorijama-2024-
03-06 13-55-10.xlsx (mpey3eto 6. 3. 2024)

¢ EJIeKTPOHCKA JIOKaLvja
¢ https://opendata.mpn.gov.rs/otvoreni-podaci/osnovno-obrazovanje.html
¢ rnomauu 'y popmary EXCEL
¢ OTBOpEHM nojauyd Munucrapcrtsa npocsete Penydinuke Cpouje
¢ EJIEKTPOHCKA JIOKalHja
+ https://opendata.mpn.gov.rs/

¢ cKkyn nopaTtaka OcHosHo o0pasosarwe — I[logauu o toxavujama u odjexiaumad,
tpoctiopujama 4uTad, 00pahrBaH U aHAJIU3UPAH je3UKOM R
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dakysTeT TEXHUYKHUX HayKa, YHUBEp3UTeT y HoBom Camy

Macrep akageMcCKe CTygHje
WMHMOpPMaLMOHU UHKEHEPUHT

CTaTHCTHKA Y HHPOPMALIHOHOM HHKEHBEPHHTY

Bu3yanusanuja mogaraka
nomohy jeauka R

(MaTepyjaiv 3a NpegaBama)
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