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- MHGOpMaTHHA M padyyHapCcTBo _)

Kpartaxk Boguy Kpo3 yudeHuk

KrbyuHe peun:

Heno3Hare peuu:
HajBa)kHWju nojMmosu
M30BOjEeHN Ha NOYeTKy
nekuuje

HenosHarta peu
Odjammeme Hello3HaTe pevH
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N3pBojeHn NojMoBy Koje 61 Tpebano ga 3anamTuLl, HayuuLl 1 pasymelLl.

Bexx6e v nuTatba 3a NpoBepy CTEYEHOT 3Hatba

[\/ Bexxbe n nutara Kojuma hell npoBepuT CBoje 3Hake.

https://www. ... j
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-\ Kenum ga 3Ham BuLLe.
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1.1. Tlojam, 3Hauaj v ynora UKT-a y caBpeMeHOM KUBOTY

VY oBoM mormasspy cazHahem kako ja rnpasmimHo kopuctum MKT ype-
haje, kako ga kpeupam u ypel)yjem aurutanHe cagpikaje ca Tebemama y

NHpopmaumoHo- IporpamMy 3a paj ca TeKCTOM U 3a paj ca MyJITHMeIH]aTHUM IIpe3eHTa-
KOMYHMKaLoHe Imjama.

KrbyuHe peun:

TexHonoruje Hayunhem kako a kpeupani u oOpaljyjem qururanHe ciyke, 3Hahem
" CcaMOCTAITHO Ja CHIIMIIII I 06paIuII ay/Iro I BIAEO 3aliice Kao 1 Ja HX
KOPUCTHIN NP U3paJy Ipe3eHTalnja.

V neroM paspely Hay4uIH cTe Ja JbYAu y 21. BeKy KOpHCTe padyHape y CBUM 00IacTHMa XKH-
BOTa. YIIoTpeOspaBajy ux Ja Ou Jakme u Op>ke 00aBIIM HEKH TOCAa0 WU J1a OU CITyIIaim My3HUKY H
mienany GuaMoBe. PadyHap je pucyTaH y CBaKOJHEBOM JKHBOTY yU€HHKA, CTy/leHaTa, II0IHIajala,
BOJHHKA, HHJKeHepa, HACTaBHUKA, JleKapa, OaHKapa...

Pauynap Tpeba cXBaTUTH Kao anar Koju 40BeKy oMoryhasa JaKkii, jeJHOCTaBHI]U 1 e(pUKaCHU]H
pazn. IIpBu enexTpoHCKH padyHap nojasuo ce 1946. ronqune n HazBaH je ENIAC. Ox tana na 1o
JaHac, padyHapcKa TEXHOJIOIHja ce HelpecTaHo U yOp3aHo pasBuja. [IpBu el1eKTpOHCKH padyHap
MpHUKa3aH je Ha ciunu 1.1.

mesmaseas
Basssans

Cnuka 1.1. ENIAC — npBu enekTpoHcKI pauyHap



( 1.1. lMojam, 3naqaj u ynora MIKT-a y caspeMeHoM muBoTy -

Oumun [pajdyc (1962) je on enrnecke peun information (madomaruja) u gpanirycke
automatique (ayToMaTrcku) cTBOpHO nojam uHpopmarnka. Opa Hayka je HacTajla u3 norpede
OBJIa/IaBaka HOBHM 3HaBHMa, TEXHIKaMa U TEXHOJIOTHjaMa y by OpJKer H cBeoOyXBaTHHU]Er
paspelmaBama HacTaluX JPyNITBEHUX IIpodaemMa U IPOTHBPEYHOCTH.

HNudopmaTnka je HayKa O CHCTeMAaTcKo) U PallioHaIHo] oOpaan nH(opManmja kao HocuIana
JbYICKOT 3HAaKka U KOMyHUKall]a Y TEXHHYKOM, EKOHOMCKOM M JPYIITBEHOM KOHTEKCTY, IIPBEH-
cTBeHO noMolly ayTomarckux MamuHa. OHa ogpasyMeBa IpUKyIJbake, oOpaljuBame, dyBamkbe U
IpyXkame HHpopManuja KOpUCHUKY.

HNudopmanuona texnoaoruja (MT) je TexHOIOrNja K0ja KOPUCTH padyHape 3a IPUKYILbaBke,
oOpany, 4yBame, 3alTUTy U IIpeHoc nHopMmanuja. bp3 pazsoj UT-a, ympexaBame padyHapa 0
HApO4YUTO NOBe3UBake padyHapa U JbYAH IyTeM HHTepHeTa JONpHHeNH cy ToMe aa ce UT-y mpu-
Ipy’ke U KOMYHHKallOHe TexHonoruje. Tako je HacTao 1mojaM HHPOpPMAalHOHO- KOMYHHKAINIOHE
TexHojoruje, Ha edrneckoM Information and Communications Technology — ICT. Mg opmanu-
OHO-KOMYHHKanHoHe TexHo oruje (MKT) oOyxBarajy pasHOBpCHE TEXHOIIOIIKE ajaTe U pecypce
KOJH c€ KOPHCTe 3a IPEHOC, CKIAUIITERhE, CTBapamke, IeJbelhe U pa3sMeHy HHpopManuja.

Hazue KT xopucTH ce yonmTeHo Ja 03Ha4u cBe ypeljaje, MpexxHe KOMIIOHEHTE, allInKalfje,
Kao 1 HHTepHEeT, HHTepHeT CepBUCe U CHCTeMe KOji KOMOMHOBAHO [103B0JbaBajy JbyAUMa U opra-
Hu3anujama ga Mel)yco6Ho capal)yjy U KOMyHUIIUpajy y JUTUTaIHOM CBETY.

UKT nosesy]y Jbyzie, OpraHu3alije U JIp/kaBe IIIPOM CBeTa Kao HUjeIHa TEXHOJIOTHja 10 caja.
OHa ce HajOp:Ke pa3BHja, a leHe TPaHulle JOII YBEeK HUCY J0 Kpaja Io3HaTe.

HNuadopmarnuku nucMeHa ocoda xopuctu UKT na nponalje uadopmanuje, yme 1a nponeHu
BUXO0BY Ta9HOCT, 3HA KaKo J1a JIolje 10 moy3aaHe nHdopmanuje, 1a je nosexe ca Beh nocrojehum
3HamBUMa U cXBaTa 3HaJda) TauHe U KOMIIIeTHe HHpOpMalllje 3a JOHOIIEHEe HCIIPABHUX OIyKa.

D

r UKT ce geduHuLLe Kao KOMBMHaLMja MHGOPMaLMOHMX TEXHONOTja Ca APYTM TEXHOMO- |
rmjama, nocebHO KOMYHMKaLMOHUM TexHosnorjama. HpopmaLMoHO-KOMyHUKALIMOHE Tex-
Honoruje (VIKT) obyxBaTajy pa3HOBpPCHE TEXHOJMOLLKE afaTe U pecypce Koju ce KopucTe 3a
NPEeHOC, CKNagnLWTEHE, CTBaparbe, Aefbere 1 pa3meHy nHdopmauuja. |

.8 i



- MHGOpMaTHHA M padyyHapCcTBo )

1.2. PauyHapCcKu cuctem

PauyHapCKH cHCTeM IIPeCTaBIba |€IMHCTBO XapABepa U coTBepa.

KrbyuHe peun:

padyHapCky CUCTEM, Xapasep (hardware) unHe fenoBu padyHapa Koje MOKeMO J1a IOIUp-
xappgep, COpTBEP | memo — TO Cy (UBIUKA JENOBH padyHapa: MATHYHA [UIOYA, IPOLECOp,
“ Xapp-IucK, MOHHTOP, MHIIL, TacTaTypa, MUKPO(OH, 3By IHHI. ..

V tabenu 1.1. mpukasasa je caMmo jeHa oA Moryhux mogena xapasepa, 0K ¢y Ha ciaumu-1.2.
NpHUKa3aHu mojequHu ypehaju (MUIL, MOHUTOP, IITaMIIad U TacTarypa).

XAPJIBEP

Vrna3uu ypehaju W3na3xu ypehaju Vpelhaju 3a uyBame
moaaTaka

v' Mum v" Illtammaa v' Xapa-muck

v' Tacrarypa v Monurop v' @nenr meMopuja

v BeG-kamepa V' 3ByuHHIM v' Omtuuku ypeljaju

v Mukpodor v' TIpojektop

Tabena- 1.1. llopena xapagepa

Cnuka 1.2. lenosu pauyHapa — MuLL, MOHUTOP, LWUTaMNay, TacTtaTypa

Codtaep (software) je ckyn cBUX IIporpaMa HHCTAINPaHUX Ha padyHapy. CodTBep ce nenu Ha
JIBe OCHOBHE I'pylle IIporpama:

10



( 1.2. PauyHapcrm cuctem -

— CHCTeMCKe IporpamMe, KOju IpecTaB/bajy CKyII IporpaMa OArOBOPHHX 3a KOHTPOIIY U yIIpa-
BIbame ypelajima i padyHapCKHM KOMIIOHEHTaMa, Kao U 3a 00aBJbake OCHOBHUX CHCTEMCKHX
panmu H

— KOpPHCHHYKe IporpaMe, Tj. OHe IIporpame Koje KOpUCTUMO y CBaKOJHEBHOM pajy 3a o0a-
BIbame ofipeljeHor 3a1aTka, Ha IpUMep 3a MHCcalkbe TeKCTa, IpaBJbekhe Tabena, Ipe3eHTanu)y,

MY3HUKY, H3pajy CIHKa.

KopHcHHYKH mporpaMu Mory OHTH KOMeplIHjalaHu U GecrarHu. IIporpamMu Koju ce Kopu-
CHHITIMA HCIIopy4yjy 0e3 HaJloKHaJe 1 orpaHnYerka 1 Koje KOPUCHUK MoJKe J1a Impuiarolasa u
nopaljyje mpemMa coIcTBeHHM IoTpedaMa Ha3UBajy Ce open source IporpaMu.

OmnepaTHBHH CHCTeM j€ CKYII IIporpama Koju yIIpaBiba paioM padyHapa. [laHac ce Hajuemhe
KOpHUCTH oneparuBHu cucteM Microsoft Windows, koji mocToju y BHIIIE Pa3IUINTHX Bep3uja Kao
mto cy Windows 7, Windows 8, Windows 10. ¥V ynotpe6u cy u onepatuBHH cucteM Linux,
Mac OS uta. [Tametsn Tenedonu Hajuemhe kopucre Anapona u IOS oneparusHe cucteMe. Jlorou
Ppa3sIMYUTHX OllepaTHBHUX CHCTEMAa IpUKa3aHu cy Ha ciunn 1.3.

Microsoft’ u

Windows E&

Cnuka 1.3. Jloro pasnuuutyx onepaTuBHIX cucTema

~N

PauyHapcku cucTtem npefcTaBsba jeAVHCTBO XapABepa 1 copTBepa.
Xapasep (hardware) unHe GU3NUKN OeNnoBKU padyHapa.
CodtBep (software) je ckyn cBUX Nporpama MHCTaNMpaHnX Ha padyHapy.

11



- MHGOpMaTHHA M padyyHapCcTBo _)

1.3. 'padpuuko pagHO OKpPYKEHE OTIEPATHBHOT CUCTEMA

OneparuBau cucreM Windows je rpadiruku orepaTHBHHU CHCTeM KOjiI
omoryhaBa KOPHCHHKY Ja 3ajaje Hapen0e padyHapy KJINKOM Ha HKOHe
OnepaTviBHW CUCTEM, |  (criu4mIle) Ha pajHOj MOBpIIMHH. MKoHe npescTaBibajy porpaMe mwin
rpaduuko pagHo JIOKyMeHaTa Koja ce 4yBajy Ha padyHapy.

OKpyXetbe

KrbyuHe peun:

ButHO onakmaH paj y rpa@UKoM OKpyXKeBY J0BEO je 10 Op3or
pa3Boja pa3INUUTHX Bep3Hja onepaTuBHor cucteMa Windows: Windows 98, Windows Millenium,
Windows 2000, Windows XP, Windows Vista, Windows 7, Windows 8, Windows 10...

CwMarpa ce 1a je onepatnBHH cucTeM Windows HHCTaIupaH Ha oko 80% nepcoHaTHUX padyHapa,
ok MoOmiHH Tenedonn Hajuenmhe kopucte Android u IOS oneparuBHe cucTeMe.

Heno3Hare peuu:

JleckTon nim pajiHa NOBPIIIHA j€ CBE OHO INTO BUIU-
MO Ha eKpaHy Kaja yk/pydumo padgyHap (ci. 1.4). [Toza- | [NepcoHanu3zauuja
JHa, HKOHE U JIMHH]a 33/1aTaka CacTaBHH Cy /10 CBAKOT Onnuyerse cBakor nojeanHua
neckrona. [lo3amiHa Moxxe OUTH jeTHOOOJHA IITH IPeKpU-
BEHA HEKOM CIIHKOM, HKOHMIIA je CIIMYHIIA KOja BU3YeIHO IIpeicTaB/ba HEKH IIPOrpaM MU JOKYMEHT,
IOK je nuHuja 3axaraka (Taskbar) muHnja xoja ce Hana3u Ha JHY eKpaHa, caapxku Qyrme Start ca
JIeBe CTpaHe U CIMYHIle KOje IpeacTaBbajy HOKpeHyTe mporpaMe. Y 3aBHCHOCTH 0] apuHHUTETA
1 II0CJIOBA Koje 00aBJba KOPUCHUK caM OJUIydyje IITa XKeld a My ce MpUKa3yje Ha paJgHo] IOBp-
MWHU U Kako he oHa m3menatu. OBo je Moryhe moctuhu nepcoHaIu3anijoM aeckrona. JlecHuM
KJIMKOM MHIIIA Ha IIpa3aH IPOCTOp pajHe MOBpIKHe oTBapaMo kaptuity Personalization (cu. 1.5),
a y noHyl)eHHM ominjamMma OHpaMo OHY KOja HaM HajBUIIIe OroBapa.

(Cnuka 1.4. Warneg pagHe noBpLunHe — feckTona onepatueHor cuctema Windows 7

12



( 1.3. [padmuro pafHo OKpyHerbe onepaTuBHoOr cucTeMa -

T B Appearance and Persona... » Personalization v & Search Control Panel 0@

@
Control Panel H ;%
Cel b o Change the visuals and sounds on your computer

Change desktop icons Click a theme to change the desktop background, color, sounds, and screen
saver all at once.

My Themes (2)

Change mouse pointers

Beautiful Birds Reflections

Save theme  Get more themes online
Windows Default Themes (3)

o)
See also &
Display @

Taskbar and Navigation B De0p d -
ackgroun Windows Default
Ease of Access Center Slide Show

Cnuka 1.5. Kaptuua Personalization

- \

OnepatueHu cuctem Windows omoryhasa KopucHUKY fia 3afaje Hapenbe pauyHapy
KJIMKOM Ha MKOHe (CunLIe) Ha paaHOj MOBPLUMHN Uiy N360pom 13 NUCTe ca Hapeabama.
DeckTon nnu pajHa NOBPLUVHA je CBE OHO LUTO BUAMMO Ha eKpaHy Kaja yKIbyUnmo
pauyHap.

PagHo okpyxeme je moryhe npunarohaeat notpebama KopucHMKa.

N ®

13
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1.4. Opranv3auuja nogaTaka Ha payyHapy

ITomanu y padyHapuMa 9yBajy ce y elIeKTPOHCKIM JOKYMEHTIMA KOjH

KmbyuHe peyn: : . . :
ce Ha3uBajy Aaroreke, Tj. ¢pajuosu (File).

pAaTtoTeka, pongep,

Windows explorer | JlaTtoreka (¢ajma) je nMeHOBaHH, ypeljeHH cKyll mofgaTaka Koju cy
“ cagprkajHO ITOBE3aHN U CMEINTeHH Ha MeJIjy 3a MeMOpHCamke.

IToganu MeMOpHUCaHHU Y JaToTeKaMa dyBajy ce U HaKOH IIpecTaHKa paja oxpeljeHor mporpama
KOMe IIpHIIaaajy.

Cpaku ¢aji1 uMa cBOj Ha3HB U ekcTeH3Hjy. Ha3us (ajna u ekcreH3Hja pa3iBojeHH Cy Ta9KOM.
Ha npumep: pera.txt, rae je pera Ha3us, a .tXt ekcTeH3Uja.

Heno3Hare peun:
Ha3us Moxe 6uTu OUI0 KOjU HU3 CIIoBa U OpojeBa. EkcTeH3mja
MOI"y Ja ce KOPHUCTE I JIaTHHIUYKO 1 thHJIH‘]](O ITHCMO. ﬂ'o [aTaKk Yy Ha3uBY faToTeKke KOjVI

yKa3yje Ha BPCTY beHOor cagp»kaja

V Ha3uBy ce He MOT'y KOPUCTHTH ciefehu 3Hamu: ? *
<>/\:7|

ExcTeH3nja npefcTasiba 10JaTaKk Ha HMe JaToTeKe U yKasyje Ha BPCTy [oJaraka.

— eKCTeH3Hje Y Be3H ca TekcTyarHuM (dajmoBuma: txt, rtf, doc, docx;

— eKCTeH3Hje Y Be3H ca Bujeo ¢ajrouma: avi, wmv, mkv, 3gp;

— eKCTeH3Hje Y Be3H ca cIMKOBHUM ¢ajnouma: bmp, jpg, gif, png, tif;
— eKCTeH3Hje Y Be3H ca ayauo ¢ajiaoBuMa: mp3, wav, mid, wma.

@DajnoBu ce nabe opraHusy]y y ¢oagepe (Folder), 1j. pacuukie. 3a ¢pacuukie ce KOPUCTE
JOII U Ha3UBU AHPEKTOPHjYMH IIH KaTaa03H. Y Qoijepy MoXe Ja ce Halla3! je[laH WU BUIIIe
(ajmoBa, a Moryhe je i 1a ce y okBUpYy jeaHor (onaepa Halje jomn jenaH (oaep WU HEKOIMKO
apyrux domnaepa, T). nordoagepa.

YV meToM paspeny y4WIH CTe Kako ce Kperpa HOBH (PoJiep U Taj IIOCTYIIaK pHuKa3zaheMo Ha
ciumn 1.6.

14



( 1.4. Opranmsauvja nogataka Ha padyHapy -

Folder

AMD VISION Engine Control Center

OrganiZen
View
Sort by
Refresh

Paste
Paste shortcut

BEE b=

3

B (&

Shortcut

Microsoft Access Database
Bitmap image

Contact

Microsoft Word Document
Microsoft PowerPoint Presentation
Microsoft Publisher Document
Text Document

Undo Rename
Shared Folder Synchronization

Microsoft Excel Worksheet
Compressed (zipped) Folder
Briefcase

New

DEEOE

Screen resolution
Gadgets
Personalize

Cnuka 1.6. Kpeuparbe Hoeor pongepa

Windows Explorer je mporpam koju ce KOpUCTH OJf cCTpaHe onepaTuBHOr cucTtemMa Windows
3a OpraHU30Bambe JaToTeKa U Qoiaepa, ci. 1.7.

~ @
(&1 Uninstall or change a program
;= System properties
ﬁ Manage
System

Open Control
Panel
Location Network

~ (3 - 1 ™ ThisPC v & | SearchThisPC

4 Folders (6)

h Desktop

Documents

3¢ Favorites e
Bl Desktop
8 Downloads
%] Recent places

% Homegroup

1™ This PC

2 Desktop

1) Documents

8 Downloads

A Music

£ Pictures

_H Videos

L. Windows8 0S(C ¥
1items 1 item selected

Downloads

Cnuka 1.7. Opranu3auvja nofataka Ha pauyHapy

Jarorexke je Moryhe xonuparu ¢ jeIHOT MecTa Ha JPYro MecTo y padyHapy, IpeMeInTaru ux,
Opucatu U IpeNMeHOBATU; HajjeJHOCTABHUJU HAYNH 3a N3BpIIaBamke THX olepalnja je obenexa-
Bame JaToTeKe, H TO TAKO INTO ce JeCHUM KJIMKOM MHIIa n3abepe Heka o] HIOMEeHYTHX ollepalnuja
13 KOHTeKCTHOT MeHHja (cia. 1.8).
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Open

Add to Winamp's Bookmark list

Enqueue in Winamp

Play in Winamp

7-Zip »

%  Move to Dropbox

@ Scan by IObit Malware Fighter
& Scan with 360 Total Security

Share with »
@ OrganiZen »
5l Shared Folder Synchronization 4

Restore previous versions
Include in library [
™  Skeniraj pomocdu Malwarebytes Anti-Malware

o < npemewTarme
Cut

Copy |  konupare
Create shortcut

Delete > Gpucatbe

—Ib[ npomMeHa umeHa |

Cnuka 1.8. KoHTekcTHY MeHn

¢ >y

Dartorteka (¢ajn) je meHoBaHN, ypeheHn cKyn nofgataka Koju Cy cafip»kajHo NoBe3aHu 1
CMeLUTEeHM Ha MeJujy 3a MeEMOpUCare.

Caku $ajn vma CBOj Ha3uB V1 eKCTeH3Ujy.

(MajnoBu ce opraHusyjy y ponpgepe, Tj. pacumkne.

Windows Explorer je nporpam Koju ce KopucTu off CTpaHe onepaTUBHOr CUCTEMA
Windows 3a opraHm3oBame fatoteka u pongepa.

- Bexx6e v nuTatba 3a NpoBepy CTEUEHOT 3Hatba \

v Kpeunpaj Ha pagHoj noBpLunHA ABa ¢pongepa, Bexba 1 n Bexba 2.
v Qongep Bexba 1 npenmeny;j y MNpunpema 1.
v O6puwn pongep Bexba 2.
v 0O6jacHu uemy cnym Windows Explorer.
v lllta o3HauaBa ekcTeH3uja dpajna?
v ObjacHu pa3nuky namehy noctynka npemeluTtara v NOCTyMNKa Konupakba ¢ongepa.
. P
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( 1.5. Pan ca TeKcTyanHuM DOKYMEHTMMA -

1.5. Pap ca TeKCcTyaTHUM IOKYMEHTHUMa

Ox cBux nporpama, Hajuemhe I HajBUINEe ce KOPHUCTE IMPOrpaMu 3a
| oOpany Tekcra. Hajmo3Hatuju u Haj3acTyIbeHU] U je mporpaM Microsoft
Tabena, henuja, Word. [Ipencrasuhemo Bep3ujy Microsoft Word 2013 @
popmatuparbe Opn paHHje TH je IO3HATO KAKO Ce TeKCT YHOCH, ME€mba U HCIIPaBIba
“  aKo je motpeGHO, Kako ce opMaTipa (06InKyje) Ha onpeljer HaunH i
KaKo ra je Moryhe cadyBari, a y mecToM paspeqy Hayduhenr 1a nmojarke peacTraBibam TaberapHo.

Krbyune peyu:

Kpeupawe 1 popmatupame Tadena

Cpaky Tabeny kapakTepuie oapeljeHn 6poj peaosa u koJioHa. IIpecek pena u KoJoHe Mpej-
cTaBJba henmjy y xojy je moryhe yHetu ogpeljeHe nogarke (TekcryanHe, HyMepudke), ci. 1.9.

. —
e Tenja

Cnuka 1.9. lpukas Tabene

Konoxe

JenHOCTaBaH Ha4UH 3a IpaBJbeEe Tabele moapasyMeBa 1a ce y okBupy kapruue Insert n3adepe
aznar 3a yMeTame Tabena Table / Insert table u HakoH Tora 6poj pegoBsa u konosna. Ha cruru 1.10.
IIPUKAa3aHO je Kpenpame Tabee.

Page Layout References

] | Be P 2
Table Picture Clip Shapes Smarta z
: - o Hanpasipeny .Taﬁeny je Moryhe name
Dhuﬁﬁjm[ej OOO000 g— ¢popmaTHpaTH, T). ypehuBaTu: ogpenuru
0000000000 rd = ©00jy U THII JINHN]Aa OKBHpPA, OOIHMKOBATH TEKCT
H%%%jg%%g% RN s 5 yHyTap henuja, 1ogaBatu i Opucaru peao-
O I Number of cows: 2 : Be U KOJIOHE.
OOO0OO0O00| | Ok o
__ nsert Table.., — O Autofit to contents
:-j ;ra:‘la:le = Omm‘“’m
;1 , [_] Remember dimengions for new tables
(e =] (o=

1

Cnuka 1.10. Kpeuparbe Tabene
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Table Tools

Design Layout

Cnuka 1.11. Kapruue Design u Layout

3a pap ca Tabenama, y IpakcH ce 4ecTo KOpHucTe joml aBe aoaarHe kapruine Design u Layout,
co 1.11.

Kapruriie ce mojaBipyjy TeK Kaja je Kypcop HO3UIINOHNPaH y Tabeln. YKOINKO je Kypcop H3BaH
Taberne, kaptuie Hehe outn noctynnae. Ha cnenehum cnukama npukasahemo moryhe onmmje u3s
karpuiie Design (cn.1.12.) u xkaptune Layout (ci.1.13).

n Home Insent Page Layout References Mailings Review View Design Layout

4! Header Row [ First Column - — _ == & Shading *
Total Row Last Column S | _:::_ 55:5: _ ;Emﬂe&:'
¥| Banded Rows || Banded Columns || ===== | ====a= s e Rtk
Table Styte Oplions Table Styles

npassbetbe OKBUpa

6p3o aTHDaLe u3bop cTuna u

raﬁentop“ n o Aebrune
nBuLe

Cnuka 1.12. loctynne onumje uz kaptuue Design

Yecto ce AemniaBa 1a je MoTpeOHO JOAATH WIN H30pHCAaTH HEKH pej] UM KOIOHY, NeIUTH HiIH
cnajaru hemuje, mopaBHaTH TeKcT yHyTap Tabene. Hajmakmy HauuH J1a ce TO YpaJH jecTe Ja celek-
TYjeMHO peZl WK KOJIOHY HaJl KOjoM >KeluMO Ja H3BPIIIMO HeKy IPOMeHY I H3abepeMo KeJbeHy
ormujy u3 kapture Layout (ci.1.13). BaxHo je HanmoMeHyTU 1a MOKa3UBad MUIla HMa KapaKTepu-
CTHYaH OOINK IMPUINKOM CeleKTOBamka peaoBa (CTpenniia HajleBo), KOIoHa (cTpenulia Hagome) a
Jla IPUINKOM obellexaBama Iielle Taberne Kypcop nompuMa oonuk kperuha.

- Tome THOTT PtThot  Dlitemes Wiing  Roww. Vo Daigh’| tmout —
. t e ) BH B § ==l =4 . A A= A o
s B O (5 o W ES G| B Awwtie @ B | Sos 5L 2 i f
b e, i Ot {1t e B | S e o | 5 S 0 L0, 20 Ot
I / LT X:::m M \ Marge L S . Msgnment Ca
bBpucatbe pena, 5
KOonowe Aopasatke pepa Aonasarbe Konowe | CNajaree W Acrbetbe
unm uene Tabene | | M3HAA wan Menop | | yanan wm wenopy | hennja; nemerse pmuan[.e M OpHjeTaLufa
CRNeKTOBAHON CeneKToBaHe rabene ekcra y hemjn
pesa Konone

Cnuka 1.13. loctynHe onuuje u3 KapTuue Layout
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3anamTu

Ceaky Tabeny kapakTepuiie ogpeheHun 6poj pejoBa 1 KonoHa.
Mpecek pefa v KonoHe npepfcTaesba henujy.
HanpaemeHy Tabeny je moryhe game popmatupatn, Tj. ypehusatn.

Bexx6e 1 nuTara 3a NpoBepy CTeYEHOr 3Hatba

v" Kpeupaj Tabeny Koja nma 4yetvpu pefa v NeT KoJsioHa.
v Hanpasu Tabeny Koja npukasyje TBOj pacnopep yacoBsa.

Kopucra nuHk

https://www.youtube.com/watch?v=I1JkfpQ10rg
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1.6. PauyHapcka rpadvka

O6mnacT BU3yeIHOT padyHapcTBa Koja oMoryhaBa Kpeupame CIIKa
U BHIXOBY 00paly Ha3HBa ce padyHapcKa rpaQuka.

KrbyuHe peun:

pauyHapcka rpapuka,
pe3onyLuja, BEKTOPCKa JIBa OCHOBHA HauuHa 3a IpPHKa3 U MpeAcTaBbame rpaduke y pa-
W pactepcka rpaguka J dyHapy jecy BeKTOPCKH H PacTepCKH Ha4MH.

Kaxko he cimxa 6utu npeacTaBibeHa y padyHapy 3aBHCH O IIporpama y KOM ce CIIMKa CTBapa
u obpalyje.

Koz nporpama koju BeKTOPCKH IIPeICTaBJbajy CIUKe, padyHap IIaMTH eJIeMEHTe CIIHIKE 1 BUXOBE
ocobune. Kommynna nojaraka Kojy Tpeda 3allaMITHTU 3aBUCH OJI CII0K€HOCTH CIHKE.

BekTopckn nporpaMu koju ce Hajdemhe kopucte jecy: CorelDRAW, Adobe Illustrator,
Inkscape, Karbon (cx1. 1.14. npuka3syje noro Bekropckor nporpama Inkscape 1 CorelDraw).
= B

INKSCAPE -

Draw Freely. Core |D B AW

Cnuka 1.14. Noro BekTopckux nporpama Inkscape i CorelDraw

X3

ITporpamMu Koju pacTepcKH IpUKa3yjy CIUKe Jelle CIUKy Ha Mpexy kBajgparuha. Tu kBagparu-
hu masusajy ce mukcenu (piksel — o peun picture u elements), a padyHap maMTi 0coOHHe CBaKOT
nukcena noced6Ho. Ilnkcen Ha MOHUTOPY HMa CBOj 10JI0Ka], 00]y 1 HHTEH3UTEeT Wiu 1yOoHnHy 0oje.
On 6poja muKkcenna 1 HHTEH3UTeTa 00je 3aBUCH U KBAJIUTET PacTepcKe CIUKe.

PacTepckn norpaMu Koju ce Hajuemhe xopucte jecy: Microsoft Paint, Adobe Photoshop,
Macromedia Fireworks, Microsoft Photo Editor, GIMP, CinePaint, Picasa u ap. (cm. 1.15.
npukasyje noro pacrepckux nporpama Photoshop 1 MS Paint). Ha ciumm 1.16. npukazaHa je cimka

y pacrepy.
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9 MS
@ :
Paint
Cnuka 1.15. Jloro pactepcux nporpama Photoshop i MS Paint Cnuka 1.16. PacTepcku npukas cnuke

BekTopcka rpajuka ce TeMeJbH Ha MaTeMAaTHIIU, Tj. KOPHCTH MaTeMaruKy 3a IpTamke o0ImKa
nomoly Tadaka, IpaBUX U KPUBHX JHHHUja. IbeHe npeHOCTH ce oITeajy y ToMe MITO IpUKa3 Mo-
’KeMo OeckoHauHO yBehaTu MM yMamUTH, a KBalIHTeT ce Helie MpoMeHHUTH. JeHa o/ 3HaYajHUX
IIPEIHOCTH jecTe U Ta Ja je BelINIiHAa BeHor (pajiaa Mama y OJHOCY Ha pacTepcKy rpaduky, oyayhn
Ja caip’Ki MHOTO Mamky KOMWIHHY HH(OpMAIja.

Pactepcka rpaduka ce TeMe/bH Ha nukcennMa. [IpeHoCTH pacTepeke rpaduke y oqHOCY
Ha BEKTOPCKY IrpauKy jecy y ToMe IITO OHa caJpiKi MHOTO BHIIle eTajba, la MOKEMO BPIIUTH
npenus3He u3MeHe (00je) Ha HUBOY CBAKOT MOjeJNHAYHOT IIKCea.

Pe3o.rynmja npeacrasiba 6poj MUKcena o Xopu3oHTanu u Beprukamu. 11ITo je pezomynuja Beha
60JpH je kBanuTeT cuKe. HaunH Ha Koju je IpTesk CHIMJbEH y JaToTeKy 30Be ce popMar Imojaraka.

ITocToje TexHUKe YyBama CIMKa y padyHapy Koje IPIMEHOM pa3HHX alropuTaMa ITe e MeMo-
pHjy noTpebHYy 3a BUXO0BO UyBamke. [Iponiec caxumama nofaraka, OJHOCHO IIpeTBapamke ojaraka
y 00K KOJH 3ay3MMa Makbe MEMOPH)CKOT IPOCTOpa Ha3HBa ce KOMIIPeCH]ja.

Haj3znauajuuju popmaTi 3a 9yBame JUTHTaIHuX ciuka jecy: BMP (bitmap), GIF (graphics

interchange format), JPG nwm JPEG (joint photographers experts group), SVG (scalable vector
graphics), PNG (portable network graphics), TIFF (tagged image file format).

EneMeHTH ¥ MpUHLUUTIU Tpaduke

PadyHapcka rpaguka HMa OrpoMHy IpUMEHY y AH3ajHY, Ia je HEOIIXOIHO Ja ce yIO3HaMo ca
HBEHIM OCHOBHHM €JIeMeHTHMA U IPUHIHIIHMA.

OcHOBHe eneMeHTe Tpaduke 9iHe: IIHN]A, OOIHK, BeIM4UHa, 00ja, UTA., JOK OCHOBHE IIPHHITUIIE

rpaduke unHe: 6anaHc 00ja, BUXOB KOHTPACT, Iponopuyja, uta. HajouTHuje U OCHOBHE eJleMeHTe
u npuHnune rpaduxe npukasahemo y tabemu 1.2.
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OCHOBHM €N1eMEHTU W IPUHLWTIU Tpaduke

EnemeHtn rpaduxe [Ipunanunu rpaduke

v’ ImHUOja v’ Gamanc

v 06mux v/ KOHTpacT

v/ BelIHYnHA v/ HarmameHOCT

v' mpocTtop v' mpomopija

v’ 6oja v’ ysopak

v’ TekcTypa v’ rpamanuja

v\ BpETHOCT v/ KoMmosumuja

Tabena 1.2. EnemeHtu v npunumMny rpaduke

U3BOPU OUTUTATTHUX CTTUKA
JlururanHe cluKe yITIaBHOM HAcTajy LPTakbeM Y HEKOM O] padyHapCcKHUX Iporpama.

[Tporpamu 3a u3pagy JUTHTATHHX CJIMKA MOTY Jla yuuTaBajy Beh mocrojehe ciuke u Aa ux aabe
oGpabyjy.

Jurutaaaum ¢orto-anaparom (ci. 1.17) je
IPUINYHO JIAKO PYKOBAaTH a MpeJicTaBlba jefaH
01 U3BOpA AUTUTAITHUX CIIHKa Koje ce Oenexe y
HEKOM O]l ITIO3HaTuX (popMaTa H IMOTOjHE CY 3a

JIajpy oOpamy.

Cnuka 1.17. lurvtansm ¢potoanapar

CkeHep je ypela) HaMelbeH IPeHOMe’hY ca-
Ipskaja ca rmanmpa y aururanau ook (ci. 1.18).
CxeHHpame je IIOCTyIIaK IIPH KOM Ce CIIHKA C
Manppa IMpeHOCH Ha padyHap U Tako J00HjeHy
cIuKy Moryhe je Jajpe eIUTOBATHU.

Cnuka 1.18. Ckenep
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Mo6n1HH Tene(poHH, OJHOCHO KaMepe MOOMNHUX TeledoHa CBaKUM JJaHOM Cy CBe KBaIUTeT-
Huje. Pezonynuja ¢ororpaduja je cee Beha, a camum TiM, nosehasa ce u MoryhHoct cTBapama
NeNuX AUTuTanHuX gotorpadiuja Ha Kpajibe jeqHocTaBaH HaunH (ca. 1.19).

Podesavanja

Veliéina fotografije

Opcije fotoaparata

Automatski tajmer

. Video kvalitet
Neimenovana Eull HO (1920 =

Fotoapar

Opéta podesavanja

."ﬁ;‘!

1.19. Dotorppucarbe Mo6UnHUM TenedoHOM

Tpey3uMmatbe CMKa ca UHTEPHeTa

Crnuxe IpyTrux ayropa HacTale IpTalbeM, (poTorpaducameM WIH CKEeHIpambeM Moryhe je mpe-
y3€TH ca HHTepHeTa IIpH 4eMy Tpeba BOIMTHU padyHa O ayTOpcKuM npasuMa (ci. 1.20).

Cnuka 1.20. [petpara cnvika Ha UHTepHeTy
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#

O6nacT BU3yenHor padyyHapcTBa koja oMoryhaea Kpempare cimka n huxoBy obpagy
Ha3uBa ce padyyHapcKa rpadpuka.

[lBa OCHOBHa HauyuvHa 3a NpeAcTaB/barbe rpaduke y pauyHapy Cy: BEKTOPCKA U
pacTepcKu.

Pesonyumja npeacraBba 6poj nrkcena no XxopusoHTanu n septukanu. Lo je
pe3sonyuuja Beha, 6osbu je KBaNUTET CIVIKE.

PauyHapcka rpadurka nma orpomHy NpuMeHy y an3ajHy.

AurutanHu ¢oTo-anapaT U CKeHep MOTy 6UTK N3BOPY AUTUTANTHUX CSIMKA.

e

Bex06e v nuTatba 3a NpoBepy CTEYEHOT 3Hatba

s

v Hanpaeu Hekonuko poTtorpaduja gurntanHmum GoTo-anapaTtom Uim ModUnHUM
TenedoHoM.

v HanpaBsbeHe cnunke npebauu y pongep Cnnke Ha geckTony.

v MNpoHabhn Ha MHTEpPHETY CKnKe CBOT rpaja, ofgabepu Tpuy, Npey3mm Ux 1 cauyBaj y
dongepy Cnuke Ha geckTony.

v Kpeunpaj Tabeny koja nma Tpu KosioHe 1 notpebaH 6poj pegoBa 3a TBOje C/INKE.

v" Y cBaky henujy Tabene ybaum no jegHy cnmky ns ¢ongepa Cnuke.

-

https:/inkscape.org/en
https://coreldraw.com/en/free-trials/?topNav=en
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1.7. Tlporpam Inkscape

Tummrysy npecTaBHUK IpoOrpamMa 3aCHOBAHOT Ha BEKTOPCKO] TpaduIm

Krbyune peyu: .
je nporpaM Inkscape.

nporpam Inkscape,

BEKTOPCKa rpaguka IIporpam je GecmnaraH, qaje BeIUKH Opoj MoryhHOCTH y paxy, Bpio
“ je jenHOCTaBaH M IaK 3a Kopumhere.

UHcTanaumja nporpama

IIporpam Inkscape GecruiaTHo npey3Mu ca BeO-cTpanmiie https://inkscape.org/en/. Kag nocernm
BeO-cTpaHully, nojaBuhe ce npmkas kao Ha cimuanu 1.21.

W Droes Fronly | nkacaps M

Y e oK
INKSCAPE 5
e el |

Inkscape is just so absolutely jam packed full of
Features we can't tell you about them all here,

& bidea -~ *

Cnuka 1.21. W3rnepn Beb-cTpaHuLe ¢ koje npey3umamo nporpam

V 3aBHCHOCTH O] TOTa KOjU ONepaTUBHYU CHCTeM UMalll HHCTAIUpPaH Ha CBOM padyHapy, Ipey-
3UMaI oAroBapajyhy Bep3ujy Iporpama, Kojy oToM HHCTAIHpaml IOKpeTamheM U3BPIIHOT (.exe)
tajna (cm. 1.22, ci. 1.23. ncr. 1.24).
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5 misape doweised - G X Vg Windoms | vascape

“

&

C0O _‘_k_an | hetps//inkscape.on o/ domnioalmnaows/ ) - O |

All Files available for 32-bit Windows:

o (staller (ene)

o Installer (mi)

e binary archive (72)

» Portableapgs com Formal (pal.eae)

Miote: exe and msi mstall quivalent but not compotible (Le. one can not update the installation of the other). If
in doubt which version ta download, the exe installer is usuolly the Hight chaice.

Downloads for 64-bit Windows versions
All files avallable for 64-bit Windows:

o imtaller (exe)
» installer (mal)
» binary archive (72)

Hote: exe and msi ters ar lent but not compotible fue. one can not update the installotion of the other). if
mduumnmwmmmmmm;mmmm

windows Store

W you are using a platform that requires you to install software from Windows Store (e.g. Windows 10'S), of
if you prefer to install the store version for some other reason, you can find the official store version of

Inkscape here,
Niguistetipesyprivyitony IV Adocape O3 1wld-1ae i L, e P il Pl sl i i b i e i
kscape-052 1wl ane . | Show o ;n
(TS RET Y

(nuka 1.22. lTpey3umarbe ogroeapajyhie Bepauje nporpama

Home Share View

L (R R B

[ Copy path - 5 Select none
Paste Move Copy  Delete Rename = :

[] Paste shortct 4o+ o g md,, 012 Invert selection

Cll_pbnard O:ganize MNew Select

T L v Inkscape v & | SearchInkscape p

A~ . -
7t Favorites 2 Name Date modified Type Size

B Desktop - |4} inkscape-0.92.3-x64.exe 10.7.2018. %:38 Application 65.880K8|
18 Downloads
E Recent places

% Homegroup
1item

(Cnuka 1.23. UHcranaumonn dajn Inkscape-0.92.3-x64.exe
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INKSCAPE 0.92 Welcome to Inkscape Setup INKSCAPE 0.92 Completing Inkscape Setup
Drnw Freely Drrw Freely
Setup will guide you through the installation of Inkscape. Inkscape hass been installed on your computer,
It s recommended that you dose al other applcations Chick Firish to close Setp,

{ befire startng Sebp. Thi vl make it possble to update L
= relevant system files without having to reboot your =y
computer.

Chck Neat o continue,

<Back Firish Corcel

Cnuka 1.24. NoueTak 1 Kpaj MHCTanaLuje nporpama

HakoH 3aBpIIeHe HHCTalalHje IporpamMa, Ha JeCKTOIy ce I10jaBJbyje Ipedniia, ABOCTPYKUM
KIINKOM Ha BY NIokpeheMo nporpaM. ¥V cTaHIapIHOM IPO30py yodaBaMO HACIOBHY JIMHH]Y ca
UMEHOM JIOKyMeHTa (1), TacTepe 3a IpoMeHYy BelIHYHHEe IPo30pa U U3I1a3 u3 nmporpama (2), TuHujy
MeHHja (3), manerte ca anaruma (4), nemupe (5), HOBPIIHHY 3a PTake BUJBUBY IPU MTAMIABY
prexa ,,manup’ (6), ckpon Tpake (7), nanery ca 6ojama(8), crarycHy muaHjy (9)... CBU TH ene-
MEHTH 4uHe pajnHu npo3op Inkscape-a (ci. 1.25).

Yiw Liyer Object Path Tot Fiten Dtepsions belp
A0 A8 A S| Myl <o = nfa = waww a wfome =[]l [2]2]s]n]
: ) L BB P

S T : LI ol

72 [ e |

o R A

zﬁ%@@@pomaphaﬁer
1 PPOIDEC | %9 P BDEAFO

-

[ : »
. A afe e 8 quumm Click, Shits chck, Altescroll mouse on top of objects, of drag around obyects bo telect. e[ ¥

® 4510

(Cnuka 1.25. Pagu npo3op Inkscape-a
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V pagaoMm nposopy Inkscape-a Moryhe je nprartu 1 o IOBPINHHU KOja c€ Halla3u BaH NOBPIINHE
"manupa" anu Te JeloBe IpTexa Huje Moryhe ommraMmary.

Kypcop Moske /1a UMa pa3InauTe o0IHKe; YKOIUKO celeKTyjeMo HeKH oOjekar nmahe o0k
CTpeJIuIle, ajli ako KOPHCTIMO HeKHU off anara Kypcop he umaru o0k IpHIMemHeHOr anata.

[Tamete ca amaTuma MoTy OHTH pacnopel)eHe Ha pa3nUIUTUM MeCTHMa Ha PaJHOj IOBPIIHHN.
IIpe camor 1pTama J00po je MoAecuTH paHO OKpyKeme IIpeMa COICTBeHNM noTpedbama. Ta-
Kolje, BakHO je oMax n3adparu BeIU4YHHY U OpHjeHTalH]y [anupa.

[TonemaBame ce Bpmu OupameM MeHHja File/ Document properties. ¥ Tom okBUpY 3a QijaIor
MOJeIaBajy ce U je[HuIle Mepe 3a 1ykuHy. HakoH u30opa jeanHuIle, IpoMeHa ce U3BpIIaBa U Ha
IeBHpHMa KOJH OHJIa II0Ka3yjy BPeIHOCTH y m, Cm, MM WIH y HHYAMa U nukcenuma (cir. 1.26).

7| Document Properties (Shift+Ctrl+D)

Page | Guides | Gride | Snap | Colos | Scripting | Metadata | License |
General

Display units: EE

210,0x297,0 mm

85x11,0in

85%140in

72x105in v
® Portrait () Landscape

width: (21000000 Units: [mm [v]
Height: (29700000 7]

@ Resize page to content...

~Scale
Scalex | 1,00000 E Scale v ! 1,00000 = User units per mm.

While SVG allows non-uniform scaling it is
recommended to use only uniform scaling in
Inkscape. To set a non-uniform scaling, set the
'viewBox’ directly.

B Viewbox...

Background
[ Checkerboard background
Background color: IRNURNININ
Border
Show page border
[] Border on top of drawing
[ Show border shadow
Border color:

Cnuka 1.26. Noctaeke gokymenTa y Inkscape-y
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LipTate OCHOBHUX TPadUUKUX eflemeHaTa

IIpaBoyraoHuk u KBajpar

IIpaBoyraoHUK M KBajpar [[pTajy ce moMoly ajnara 3a pTame IpaBOyTraHuKa IZI . Kan nzate-
peMo Taj aiat, IoKa3uBad MUMIa Jo0uja 0OIHK IIpaBoOyraHuKa ca 3HakoM + . [IpeBiauemeM Ipeko
paaHe moBpmuHe q00HjaMo keJbeHU objekar (cn. 1.27). Ha crarycHo] muHUjU 100HjaMO KOPHCHA
obaBemTema, kao u moMoh nmpu npramy (ca. 1.28).

File Edit Vi es—Obiect—Pti—Tet—Piters—Edes
- - - Fill: None

w: 151,946 © H:[92226 + mef0o0 Z myfoon  Fmm[V]TT e I 5

= ~ e = @

D
=
=
=
B
B
P
>
B
%

« EINv@iLi LI

¥

g

Cnuka 1.27. lprarse npaBoyraHuka

i a ] 4
%

Fit 7 R e T t‘] % Ene . s
p _zr.mm "'I. ill.—| g gle. Drag (ick to select.

(Cnuka 1.28. (TaTycHa NuHMja Npu LpTakby NPaBoyracH1Ka

1

¥
i3
P
™
[

¥V Tpaiu KOHTpoJIe anara Koja ce HaJla3u M3HaJ XOpPU30HTAIHOT JIelhupa Jo0ujaMo nHpopMarmjy
Jia 7 ce IpTa HOBU o0jeKaT IIH ce Mema Beh HanpraHu. V moska 3a MINPUHY U BICHHY IIPaBOy-
raHinKa ymnucaHe cy JUMeH3Hje IpaBoyTraHuKa, Koje je yBek Moryhe H3MeHNTH, YKOIHKO ce YKaxke
norpeba 3a IPOMEHOM. Y IPOAYXKeTKy Tpake 3a KOHTPOIy ajara Hajas3e ce [0Jba C IOIYIpPedHu-
uMa 3a00Jbema yriosa 1o X- ocu (Rx) u Y- ocu (Ry), kao u u3abpaHa jequnuiia Mepe. Ha kpajy
OBe Tpake HaJa3} ce anar Koju 3ao0JpeHe yIIoBe npeTBapa y omrpe. Ca IecHe cTpaHe OBe Tpake
IpHKasaHe cy U nHopMaIyje 0 ToMe K0joM 00joM je UCITyEBheHa YHY TPallkhOoCT IPaBOyTraoOHHKa,
KaKBa je IMHU]ja KOJOM je IIPaBOyraOHUK HAlLpTaH U Ae0JpbiHA TUHU]je Y nukcenuMa (ci. 1.29).
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Eile Edit View Layer Object Path Ted Filters Edtensions Help
New W [seoe 5 M (2382 5 me28200 B x40 Hwm[v]| T

oo m

e

LA [ e e R

D
B8
@
s
f
B
@
4
o

B OPLICOhA~

u:|mn S| ® 3 stayert | v |Ctrk make square or integer-ratio rect, lock a rounded comer cir... :'::;’:g Z| 35% |

Cnuka 1.29. U3merbeH npaBoyraoHuk ca 3a06/beHnm uemLama

KBanpar ce npra Ha HIEHTHYaH HAYUH Kao U IPABOYTaOHHUK, CaMo je IIOTPeOHO ApXKaTu IpH-
THCHYT TacTep Ctrl 1 HCTOBpeMEeHO NpeBIaYUTU Kypcop IPeKo pagHe MOBPIIIHE.

YKOIUKO KeNnMOo Ja MPOMeHUMO 00jy IuHUje, YHyTPAIkOCTH HWIH Ae0JbHHY U BPCTY JIHHH]e
Ha LPTeXY, 00jeKaT 00eneKIMMO alaaToM 3a CeIeKTOBame KOji NMa OOJIMK CTpeulle, OTBOPHIMO
KOHTeKCTHH MeHHU U n3abepemo onuujy Fill and Stroke (ci. 1.30, cn. 1.31. u ci. 1.32).

File Edt View Layer Object Path Tet Fiters Edensions Help
i EE LA BEFIT x 301855 v 570 F w0748 5 2 o ess Smmv
o [T JPPTTIVG . STUTTUT C A PRTOIL . POPOTIC JVOUTRON L. OPITORN . WPTVPTL L WITUPN UPPOTTOv . JoroL

2+ A

et ye DYRTE T -

CeZ
@ Redo Shifts CtrieZ
o Cut CtrisX
.| Copy CtreC
O Baste Ctrl+V

) Duplicate CtisD
@ Delete Delete
Fill and Stroke...
Object Properties...
Select Thic

Select Same . x:-227,54 .
Movets oyer.—. toggle scale/rotati... v £38.78 Z| 3%

ln.l'.1 Lala

.ﬂ‘.l-‘ adald

2 T

£
Q
)
U
©
O
@

0:100 3@ @ suyert vl

Cnuka 1.30. Otaparbe KoHTekcTHor MeHuja Object Properties
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File Edit View Layer Object Path Tet

DEY A S| AP c[0nd e[mms whiosda wms by [z[z]=]z]

Filters Etensions Help

=]

ey ST

A rrrs PUATY

Pireve FREYFLTA

PF e PEOEY

 NGOHOPLCOhA

/100 5| ® 3 [+toyw s [¥|Rectangie in layer Layer 1. Click selection to toggle scale/rotation handies. % Ja3+2% 2

PRTETEL . VNPT L CJRPOTIN © - PO L L

I3 Flland Stroke (Shifte CtrieF)

@
]
(=)

|| |76 ] stoke paint = stk syt

|| Flat color

XEDOEBO?

[ oe |[ wst || cwm || wneel || ows |

(Cnuka 1.31. logewaBatbe yHyTpalLtber nofba objekTa v nuHuja

File Edit Wiew Layer Object Path Tedt Filtery Edessions Help

S0 2 G| L8 B I x|anasE vosan 3 wewoass E 2 uﬁ‘ﬁ'ﬂ-n[.]||:]s|g|g|
_._l.ﬂ..l.u...n...i.ﬂ- L R

[Fill and Stroke (ShiftCtrieF)

Pt e P

Fru vl BV

;

P 4 FTAY

r QO R0 LSOLh AT

OPID¥g 99 P AR
R (% 4 77 [y s | 7

[~ m]o swumu[smnﬁe

wie= BIE - BE T
@ E
Cap: S
e (3] (GO |Gl

Lo

GGGl
| Biue (%)

[Opacty(®)

(nuka 1.32. U3metbeH npaBoyraoHuK

QID¥g %2 |PHh b

In dEN 2] L

1.7. MNporpam Inkscape -

VY orBOpeHOM OKBHPY 3a aujanor kapruna Fill cry:xu 3a noxentasame 60je YHYTPAIIEBOCTH
objekra; y kaptuiu Stroke paint nmogemasamo 60jy nuHHje, a kKapTuna Stroke style cioyxu 3a
nojielmaBame cTiia MuHAje. Blur o3HauaBa 3amyheHocT 60je o0jekxTa, a Opacity mpoBHAHOCT,
OJHOCHO HEIPOBUIHOCT 00jeKTa. YKOINKO je HelpOBUAHOCT nojemeHa Ha 0%, HapTaHu odjexar
ce nehe Bugetn. Hanpranu o6jekar ce Opumme nputuckoMm Ha Tactep Delete, a mpeTxonHo ra je
norpebHo obenexutu. Hapende Cut, Copy u Paste QyHKIIMOHUITY Ha HCTH HAYHWH Ka0 U y CBHM
OCTa/IMM MporpaMmuMa Koje cMo 10 caja oOpaljuBanm.



- MHGOpMaTHHA M padyyHapCcTBo _)

Enurca, xpyr, IykK

Anarka 3a IpaBJbemhe Kpy:KHHUIIEe, eIIUIIce I IYKOBa O ()YHKIIMOHUIIIE CIMIHO Kao U aaT
3a IpTamke IPaBOyTraoHUKa U KBajpara. Mizabepemo anar u npesiauemeM TOr alaTa Ipeko pajgHe
NnoBpmuHe 1o6ujaMo o0muK objekTa. Y Tpamu 3a KOHTPOIy aiara JoOujaMo nHpopManujy aa iu
ce IpTa HOB 00jeKar IIN Memka Bell HalpTaH, a y POy KeTKy ce Hajlase oIlje 3a mpoMeHy. IIpBa

OJl BBUX MeHa eIUIICY Y CeTMEHT , Ipyra npebaiyje y Iyk u Tpeha 3aTBapa TMHHU]Y Y

eIHIICY - (em1.35)

Edit View Loyer Qbject Path Text Filtery Bdeguions Help
Star:

| [ooo0 F enafoce F| & & | @

TP - AU L. PTTUTE . - PIDUTT .. PO P . _ JUOEPUN - - 0PI

¥

{

O R o R 2 (S e )

3

oo

o
=]
=
B
a
=
&
-
o
Iﬁ‘
a
a
a

RS OHOPLOP A~

1| ® @ |stayer 1 | ¥ Drag to create an ellipse. Drag s to make an arc of seg Chick to select.

Cnuka 1.33. Kopuwherbe anara 3a upTare enunce

Kopucrehn amar 3a mprame KpyKHHIIA, eIUIIca U TyKoBa Moryhe je HalpTaTu KpyT U TO TaKO
mrto hemMo NCTOBpeMeHo Ap>kaTH NpUTHCHYT TacTep Ctrl i mpeBIa9nTH Kypcop Ipeko pajIHe Mo-
ppmnHe (c1.1.34).

Ele Edit Yiew Layer QObject Path Jext Filter; Bdepsions Help
B 2L A Q| LT o[t v st
FINC TN S PRI - TN RO - T

-

I PH BEODO
Bl eLei s B8

H

0 = [ I ; % -204,86 ., =
0:100 3| ® @ stayert |v|A: clicktoselec. ¥ 20455 2 5%

Cnukal.34. Lprare kpyra
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Ilonuron n 3BC34a

3a npTame MONNUTOHA U 3Be3/le KOPUCTHU Ce HCTH aar a ,ay Tpal 3a KOHTPOIIy ajara 6upamo
KOJH 00K JKeluMo, ojielllaBaMo OJHOC KpaKoBa 3Be3/ie nin 0poj cTpaHa nmoiuroxa (ci. 1.35).

Eile Edit View Layer Object Path Text Filters Extepsions Help

- | ] Comers: [5 & spokecatio: [0500 ] Roundes: [0o00 15

S [ POl - - FrvROTCd © e TvL) L U urEd oo w e

i

e v\l L L L]

0¥G|I% e P DADOSE

&
I~
A
Q,
°
[
@
Qi
©)
(4

(Cnuka 1.35. Kopuuihetse anara 3a LpTatbe 38e3/ie Wy MOAUTOHA

Kan y Tpanu 3a KOHTpOJIy ajlaTa W3BpIIIMO IIPOMEHY BpeIHOCTH IIapaMeTapa y IoJby 3a 6poj
CTpaHa, 3a00JheHOCT, Ka0 1 IIPOM3BOJbHE MIPOMEHE, 1001ja ce MOIyNHOCT 1pTamkha HajpaszIauTHjHX
obmka (ci. 1.36).

Gle Edit Yiow Laye Object Path Tot Fiten Dtegrioms Hep

Cnuka 1.36. Paznuunti 06nuum gobujesm kopuwherbem anata 3a LpTakbe NONWIOHa U 3Be3/ie
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Ilprame cnupaie

W360pom anara 3a pTame crmpaie @ MOKa31Ba4 MUIIa 1001ja 001K criparie. AKTHBHpambeM
TOT ajara, akTHBHpa ce U Tpaka 3a KOHTPOJIy anara y kKojoj je Moryhe mogecutn 6poj 3aBoja crmpa-
Je, O[CTylIaka, Kao U YHYTpallkbH NOTyNpeuHnk ciupaie. [TogentaBama y Be3u ¢ THHUjaMa, 60joM
YHYTPaIllkhOoCTH, TUIIOM JIFHI]a UT/I. NIeHTHYIHA Cy KA0 KOJI IIPEeTXOIHO o0jammseHnx anara (ci1. 1.37).

file Edit View Lsyer Object Path Text Filtersy Extensions Help

furns [1040 F| Dwergence: (1,110 5] inner agius: [0000 51| & a2 5

N O L T - ST - . NP JETTTTI . . T PRUTIN . . JRPUEUTE . JEUTRTE - JEPruT . _ PP . LS

{

PR s O T iy RPTPrE,
D¥XO(%¢ P DORD
dEN V@I L L2

N rs v BUTC U

s |

A
N
A
Q
°
rE
® o
o.
(50
©)
%G

Drag to create a spiral. Drag controls to edit the spiral shape. Click to..| X "263+5% 2

Cnuka 1.37. Kopuwherbe anata 3a LpTarbe cnvpana
prame muHHUja
ITporpam Inkscape noceyje TpH anara 3a LpTamke INHHjA: ajIaT 3a IPTambe c100010M PyKOM 2@ ;

anar 3a nprame besuepose KpuBe , OHOCHO ITapaMeTapcke KpUBe Koja ce 3ajaje onpeljennm
OpojeM KOHTPOIHHUX Ta4aka, YHjUM ce [IOMepameM Memba O0JIMK KpUBe U ajlar 3a [pTame Kaluo-

rpa)CKHX THHH]A lﬂ (cm. 1.38).

e RPPTE N1 PTPT PRt ws FYPRTUPTRN e P e vy AL

: PO DO¥C '
N N

PPP o A

Cnuka 1.38. Liprarbe pasnnyuTix BpTa NuHMja
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CHuMame nprexa

IIporpam Inkscape omoryhaBa gyBame IpTeka y BEKTOPCKOM 0OIIUKY, al je Moryhe cadyBaTu
prexe u 'y onnky ourmane (ci. 1.39. u ci. 1.40).

Eile | Edit View Layer Object Path Jet Filters Edensions Help
7| x50 v[wase s wios0 2 a wies 2
R T TR VRO - TP - ST - U

~

g ¢

CtrleS

Shifts Ctrle §
Shifts Ctri+Alts S
Ctrlel

Shifts Ctri+ £

e Ll

CtrleP

VN

PO OEg|®2 | IPH AROD

x%-775,61

Desktop ommwmwm)rm
GIHPPaIdtermlj
HP Graphics Language file (*hpgl)
I-lTHLSmf‘M}
zhpedpdlormm (":zip)
HPGtaﬁt:La{'?.l‘;n}gn file [AutoCAD] (" pht)

sK1 vector graphics files ("sk1)
Graphics (" fxa)

Cnuka 1.40. Moryhu dopmati upTexa
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#

Inkscape je 6ecrninataH nporpam 3acHOBaH Ha BEKTOPCKOj rpaduLim.

Y pagHom npo3opy Inkscape-a, moryhe je LpTaTvi No NOBpLUVHK Koja ce Hafna3un BaH
NnoBpLUMNHE “nanupa” anu Te genose UpTexa Huje moryhe ogwramnaTi.

Kypcop MoXe fa uma pa3nnuumre obnnKke; yKomko cenekTyjemo Hekmn objekat
nmahe obnmK cTpenuLe, anm ako KOpUCTUMO HeKu o anata Kypcop he umatn o6nmk
npUMeHeHor anaTa.

Manete ca anatma mory 6uTK pacrnopeheHe Ha pa3nMuUTIM MeCTUMa Ha pagHoj

MOBPLUVHW.

Mporpam Inkscape omoryhaBa uyBame LipTeXa y BEKTOPCKOM 0BMNKY.
Re
- Bex06e v nuTatba 3a NpoBepy CTEYEHOT 3Hatba

v INpey3mun ca nHTepeHeta nporpam Inkscape v nHcTanupaj Ha CBOM payyHapy.

v INopgecn napameTpe QOKYMEHTa, Tako [la BeninumHa nanupa dyge A4, opujeHTaumja
NoOpTpeT, a jefnHnLa mepe Munnmetap.

v Hauptaj kBagpart 3eneHe 6oje, gumeHsnja 6x6 cm, Npm Yyemy nnuHuja Tpeba ga byge
ncrnpeknaaHa, upseHe 6oje, gebrbrHe 3mm. CauyBaj LpTeX.

v HaupTaj npaBoyraoHukK ca 3aobrbeHum yrnosuma. CauyBaj LpTex.

v" HaupTaj Kpyr nonynpeuHuka 5 cm. CauyBaj LIpTex.

v" Hanuwwm cBoje nme Kopuctehu anart 3a Kanurpadcko nucarbe. CauyBaj LpTeX.

\,

https://inkscape.org/en/learn/tutorials
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1.8. Odpana 3ByKa

3ByK je cacTaBHU Je0 )KUBOTA JbYAU U jaBJba ce Kao IpaTiial MHO-
T'HX ’KUBOTHHMX aKTUBHOCTH. HajjerHOCTaBHUje 3BYK ce MOXkKe OIIcaTH
3B8yK, Power-Sound- Kao IIPOMeHa IIPUTHCKA Bazayxa. YoBek 4ecTo uma noTpedy 1a CHEMU
-Editor | Heke 3ByKOBe, Kao H Jia UX JaJbe oOpaljyje Ha padyHapy.

Krbyune peyu:

3a 3anucuBame U dyBambe ayquo-JaToTeKa KOPUCTe ce pa3ImIuTu ayauo-popmara. OHH MOTy
OUTH KOMIIPHMOBAaHH U HeKoMIIpUMoBaHU. KoJl KOMIIPIMOBaHHX JIaTOTeKa IOAAIH ¢y MOCeOHUM
HOCTYIINMA ,,301jeHI” Tako J1a 3ay31Majy Mamke MeMOpHjcKor IIpocTopa. KoMnpuMmoBaHH ayano-
dopmartu fente ce Ha KOMIIpUMoOBaHe opmare 6e3 ryouTaka 1 KOMIpUMOBaHe ¢opMare ca ryonmmMa.
@opmati ca ryoummumMa ¢y oHH KoJl KOjUX JIoJIa3’ J0 cMamemka KBaauTeTa 3Byka. Hexommpumo-
BaHU (popmaTH 3ay3uUMajy HajBHIIE MEMOPH]CKOT IIPOCTOpa, IOTOM KOMIIpHMOBaHHN ¢opMaTu Oe3
ryouTaka, a HajMame [IPoCTopa 3ay3uMajy KOMIPHUMOBaHU GopMaTH ca ryounuma. Mana cy naHac
Xap-INCKOBH BeIMKUX KalaluTeTa, 300T uera 0 MeMOpPU]jCKOM IIPOCTOPY BUIIIE HE MOpa J1a ce BOI
padyHa Kao HeKaJl, HI1aK ce y aMarepcke cBpxe Hajuemhe kopuctu ¢popmar MP3. Hako oBaj hopmar
YHOCH I'yOHTKe, OHI ce MOI'y 94yTH caMo KaJl ce pelpoayKIlHja 3ByKa 00aBJba Ha MpoecHoHaIHO]
OIlpeMH, IITO je PeTKo.

Crora ce Moxe pelin 1a IoCTOje TPH OCHOBHE I'pyIie ayJuo-popmara:

1. nHexommpumosaHu ayauo-gopmaru WAV, AU 1 AIFF
2. KOMIpHMOBaHHU ayauo-(popmaru 6e3 ryouraka WMA:; WV, APE u
3. KOMIpHUMOBaHU ayauo-popmar ca ryounuma MP3.

Ha unTepHeTy ce Moke Hahli MHOTO ITporpama 3a o0pajy 3ByKa KojH cy OecIIaTHH, a IOCeny]y
MHOro MoryhHoCTH 3a 00paay 3ByKa.

Jenan on TakBux nporpama je u Power Sound Editor xoju Moxen1 OecIijiaTHO Jja Ipey3MeIl
ca NHTEPEHEeT CTPaHHIIe:

http://www.free-sound-editor.com/download.html

IIporpam nma BeoMa JeJHOCTaBHO pagHO OKpykKeme 3a o0palay ayauo ¢ajiosa, ca 3a0BOJba-
BajyiuM KBaIuTeTOM CHUMama U pelnpoAyKiHje 3Byka. Kaga ce nporpam npeysMe U HHCTAIupa,
IIPUINKOM BerOBOI IIOKpeTama, IIojaBulie ce MoYeTHH Ipo30p NpuKa3aH Ha caunu 1.41.
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Welcome to Power Sound Editor Free!

\k{ Power

Cnuka 1.41. NouetHu npo3op nporpama Power Sound Editor

HajsaxxHuje QyHKIHje nporpama rpymmcase cy Tako Ja je Moryhe cHumMame HOBOT ay/IHo 3aIica
noMohy onmje New Recording (ci1. 1.42). Omuuja Load from omoryhasa na ce Beh noctojehn
ayauo (ajIoBH yHecy y IIporpaM ca Heke cIloJbHe MeMopHje, a onuuja Text to Speach otkynan

TEKCT IIpeTBapa y ToBOp.

gagi_ﬁ?.iﬁ v N

- Recent Files
Ij Mew File

Q New Record ‘

i e '[Records &t the current position (or over se

B punco ’

Cnuka 1.42. CHumarbe HoBOr ayAmMo-3anica
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- N

HekomnpumoBaHu ayguo-popmatu cy WAV, AU n AIFF.

KomnpumoBaHu ayano-popmatu 6e3 ryburaka cy WMA, WV n APE.

KomnpumoBaHu aygno-dopmart ca rybuumma cy MP3.

Power Sound Editor jegaH je og nporpama 3a o6pagy 3ByKa Koju ce moxe 6ecnnatHo
npeyseTn ca UHTEpHeTa

% >

- Bexx6e 1 nuTarba 3a NpoBepy CTeYEHOT 3Hatba N

v [pey3mu ca HTepHeTa Nporpam 3a obpagay 3Byka Power Sound Editor n
NHCTannpaj ra Ha CBOM padyHapy.

v OTneBaj peppeH oMubeHe Necme 1 CHUMM Ta.

v OTKyL,aj TPY peyeHmnLe 1 3afaj padyyHapy Hapefby Aa ux npouuta.

\. P

Kopucra nuHk

[ https://free-sound-editor.com ]
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1.9. Odpapa Bupeo 3anuca

Pa3Boj TexHUKe U TEXHOIIOTHje oMOoTryhio je u JbyiuMa KOJU ce He
6aBe npodecnoHaIHO GUIMOM /1a MOTY BPJIO JeAHOCTABHO U JaKO Ja

BWAEO 3anuc, CHIIMeE BHJIEO 3allic, Kao U JIa ra Jajbe oopal)yjy.
Windows movie maker

Krbyune peun:

Hajuemhe ce Buieo MaTepyjal CHUMA AUTUTATHUM (pOTOAIapTOM,
JUTUTATHOM KaMepoM WM MOOMIHUM TernedoHoM. OBako HallpaB/beHU BUIEO 3aIIIICH MOI'Y ce
npedaIyuTu Ha padyHap U jJajke JopaljiBaTi y HEKOM MPOrpaMy.

Windows Movie Maker je jenan on Hajuemhe kopumheHHX Iporpama 3a 00paxy BUAEO 3aIlica.
ITporpaMm ce Moxe Ipey3eTu ca HHepHeTa, a caMa HHCTajlalja Ha padyHapy Tpaje BpiIo KpaTko U
CacBHUM ]€ JeIHOCTaBHA.

Tasks | -] ] B imported media  v| 3¥ v
e e e e &
From digital video camera
Videos
Pictures
Audio ot Music

Imported media
Effects
Transtions
Titles and credits

Publich to
This computer o‘ \
[l I L B Split
Recordable CD v . i)
Storyboard + 14 B
- = =

Drag media here

(Cnuka 1.43. PagHo okpyxerbe nporpama Windows Movie Maker

IlToxpeTameM IporpamMa oTBapa ce Mpo30p KOJH IOpe]] HacIOBHE JINHHjE, INHIje MEHHja U
OCHOBHUX yNpaBJ/badKHX TacTepa Ha BPXy €KpaHa ca JieBe CTpaHe UMa MeHH ca TpH Ipyle QyHKImja:

1. 3a yBo3 marepujana (Import),

2. 3a morTaxy (Edit) u
3. 3a cHUMame U 00jaBBUBamke KoHayHor pe3syinrara (Publish to).
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VY cpenuHu eKpaHa ce Halas3y MPOCTOp 3a KONEKIH)y MyJITHMeIU-
JaTHHUX MaTepHjaa, JOK ce JeCHO Halla3y MyJITHMe/IjalHI MOHHTOP
3a IIpenie]] CBUX MaTepHjala, ca KJIaCHYHUM KOMaHJaMa 3a IIpHKa3s,

i:ll[ on

From digital video camera

Videos
ay JIOBEM Jlelly eKpaHa Tpaka 3a o0pany U MOHTaKy HOBOT BHIIEO Pictores
MarepHjana. Audio or Music

IIpBa rpyma ¢gyHKIMja CIIyX U 3a MPUKYTIbAe MYTTUMEIH]- (5. 1.44. YBo3 MynTUMENHjanHor Matepujana
CKUX KOMIIOHEHTH pumm

Storyboard ¥ 14
IHMPEKTHO ca ypehaja 18] storybosed
IIH ca padyHapa. 3a Timeline

YBO3 MaTeijaHa L e Narrate Timeline...
(bajroBa Cc€ KOPHCTH | 4  Audio Levels
CTaHJApAHH IUjajor,
y KOMe ce Ha yoOu-
gajeH! Ha4lH MOXe ¢
n3abparu jefaH Win Cnuka. 1.45. W3rnen Tpake 3a MoHTaxy

Buie (ajioBa. YBe3eHN MaTepujaiu ce [0jaBjbyjy Kao HOBe UKOHe y KoieKnuju. [IpepnauemeM
nmoMmohy MHMIIa, MaTepHjai ce MpeMelTa Ha TPaKy 3a MOHTaXYy, Koja IMa MOTyNHOCT Ja mpuKaxe
MOHTHPAHHU MaTepujal 10 KOMIIOHeHTaMa | 110 BPEMEeHCKOM Tpajamy.

ITpunukoM MOHTHpama MaTepujaia 4ecTo ce KopucTe eekTH U Ipea3y 3a 0Be3HUBame I10-
JeANHAYHUX BUIEO CEeKBEHIN Y IemHy. JlofaBame HaclioBa Ha IOYETKY U Kpajy, Kao U THIIOBa
TOKOM Tpajama ¢unama moryhe je momohy onnuje Titles and credits.

Konaunu Bueo Marepujall je HoTpeOHO CHUMHTH Y HEeKOM Of JUTHTATHUX BHUjaeo ¢opmara.
Hajuenthe xopumhenu ¢opmaru 3a Bugeo 3amuce cy AVI u MPEG-4.

- \

Hajuewhe ce Bugeo matepujan cHUMa guUrutanHmum GoToanapTom, AUTUTaTHOM KaMepom
U MOBUNHUM TeNepoHOM.

Windows Movie Maker je jenaH op Hajuewhe kopuwheHux nporpama 3a obpafy BMAeO 3anuca.
Hajuewhe kopuwheHnu popmatu 3a Bugeo 3anuce cy AVl u MPEG-4 . )

- Bexx6e 1 nuTara 3a NpoBepy CTeYEHOr 3Hatba N

v" Kako ce Hajuewhe cHHMMa Buaeo matepujan?

v HaBegu nme nporpam Koju ce 4ecto Kopuctu 3a obpagy B1geo 3anuca.
v" Koje cy ocHoBHe dyHKuUmje nporpama Windows Movie Maker?

v Yemy cnyxxe npenasu u epektn y nporpamy Windows Movie Maker?

v" Kako gopajemo HacnoB v Tutnoee y dunmy?

Kopucran nuHk

http://vokainformatika.weebly.com/obrada-video-zapisa/obrada-video-zapisa-u-
programu-movie-maker
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1.10. MynTumenujanHe nipe3eHTauuje

V ommreM cMucily, mpe3eHTOBame 3HAa4l IIPEICTaBIbalkbe Ofpe-
hene Teme. /laHac ce pe3eHTOBamke Uzieje, IPOU3BOIA, FPaauBa, Haj-
Microsoft PowerPoint, ugemhe Bpmy noMolly padyHapa, 0OJHOCHO IporpamMa 3a Kpenpame
MeHu Insert |  MYJTHMeIMja/IHHX Npe3eHTANHja.

KrbyuHe peun:

Jenan on nmporpama koju ce gecto kopucti je Microsoft PowerPoint 2013 xoju je cacTaBHU
neo nporpaMmckor makera Microsoft Office ( ci. 1.46).

Cnuka 1.46. Wkona nporpama MS Power Point 2013

ITpe3eHTanuje HaNpaBbeHe Y TOM IPOrpaMy cacToje ce OJf ClajI0Ba, KA0 OCHOBHOT elIeMeHTa.
IIpesenTarnija Moxe /1a caJpKu TeKcT, Tabese, rpaguKoHe, CIIMKe, 3BYK, BUI€0-3allice U Taja
Ipe/icTaB/ba MyIITUMeINjalnHy Npe3eHTaln]y. TakBe npe3eHTallije IpeacTaBibajy MoliHy mozip-
MKy CBaKOM IIpe3eHTepy, a My0nuka 3anaMTH Bullle OUTHIX HH(OpMaIHja, INTO je U Kpajihu IIb
Npe3eHTOoBaBkA.

Hako ce cMaTpa Aa je 7oOpa OHa IIpe3eHTalllja Koje je OpUriHalHa, jJeINHCTBeHa, HeoOWdHa U
yIedaT/blBa, UIakK ce Tpeba mpuap:kasatu ofpel)eHUX MMpaBUIa IPUINKOM H3paje:

— IIPBU claja Tpeda J1a caipsKu HaclloB Ipe3eHTalllje, eBeHTyallHO II0/IHACIIOB, IMe ayTopa,
JaTyM U MeCTO IIpe3eHTOBama;

— Ha IpyroM Tpeba ImpeACcTaBUTH cajipikaj Ipe3eHTaltje, oK OCTalIH ClIajAoBH IIpaTe HacIoBe
cagpikaja;

— Ha CIIajJJ0BUMa ce TeKCT YHOCH Y BUIy KpaTKHX H jJaCHUX Te3a (cMarpa ce Ja je YeTHPH JI0
mecT nH(opMaluja 10BOJbHO);

— Tpeba KOPUCTUTU CTaHJapAHe, Jako unTipuBe (poHTOBe (HIp. Times New Roman, Arial)
BenmauHe o 24pt do 32 pt;

— noTpebHO je ogabparu KoHTpacTHe 00je 3a MOo3aqiHY U TEKCT U

— MaKJbUBO M3a0paTu aHMMallHje 3a TeKCT U 00jekTe (0He Mory ja Oyay Bpio eeKTHe, all U
Jla CKpeHy HaK\Yy ca BaKHUX U OUTHHX MH(OpMaIija Koje XKeIUMO Ja IIpeHeceMo Ty OIHIin).

ITokpeTameM Mporpama oTBapa ce IIpo30p y KoM 3al09HBeMOo H3paay npeseHTanuje. Hakon

Oupama an3ajHa U ypel)uBama HacIOBHOT CJ1aj/1a, MOKe ce JO0/IaTH HOBH CJIaj U H3BPIINTH YHOC
caapxaja.
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YHOC canpxaja npe3eHTaumje

Hajnakmu HaduH 3a YHOC pa3NUYUTOr cajpkaja y Mpe3eHTanujy jecre kopumheme kapTuie
Insert (ci1. 1.47).

BHEH S 03 Presentation! - PoawerPownt mE=s Ex
HOME Iﬂsﬂl’l DESIGN TRANSITIONS ANSATIONS SLIDE SHOW HEVIEW ViEw Sgni

EERE (OB N|S QR DELDABEAT QOO

New | Table | Pictures Onlne Screemnot Phote | Shepes SmanAn Chant | Appafor | Hyperink Action | Commert | Tet Header WordAt Date e Shde Objert | Equation Syrmbel | Vides Audio

Side~ = Puctures - Noumn~ - Office~ Bow & Footer - Time Number - - -

Slides Tasiry Thatratiom Ao Limey Cammenty Test Meda -~

__ ]

Cnuka 1.47. Kapuua Insert

Insert/New slide — oBa kapTHIla KOpUCTHU ce 3a yOalluBamke HOBOT ClIaj/la ca )KeJbeHHM pacmo-

penoM caapixkaja. TekeT ce yHOCH U OOMIHKYje Ha ICTH HA9MH Kao U Y mporpamy 3a obpaay TekcTa
(cm. 1.48).

T

s —a i Click to add title |
g e :

Cnuka 1.48. Nouetak u3page npesentaumje

Buneo u aynno 3amuce MOKeMO YMETHYTHU y IIpe3eHTalijy Ha BpJIo jelHOCTaBaH HaduH. Bu-
IHMO J1a ce ONIIMje 3a YHOC BH/IEO0 U ayINo 3alnca Hajase Ha Kpajy pena xapruune Insert. Kana na
BUX KIUKHEMO JIEBHM TacTEPOM MHINIA OTBapa ce Ipo30p 3a U300p U NOTBPAY YHOCA BUIEO MIH
ayauo 3ammca y npe3eHTanmjy.

Insert/ Table/ Insert table orBapa oxBHp 3a 1ujanor 3a yaoc o6poja

Number of col .
KOJIOHA U peloBa Tabene (ci. 1.49). e

Number of fows: 2

oKk | | Cancel

Cnuka 1.49. Y6auuearbe Tabene y npezeHtauujy
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Insert table/ Draw table — omoryhasa nprame Tabena yHyTap IIpe3eHTalun]a, JoK KopumhemeM
onmuuja u3 kaprue Table Tools mokeMo nabe ypehusaru tabene (ci. 1.50).

BB SO s Presertaten’ - FowerSnint hgiE PO 7T M = & X
B o« tsm cron TReamoNs  MeMONs SOESION  MYEW  VEW  OBOH LAOUT Synn
- - A . i A .
.y ColbeiBody) <[ + & A8 EE- a | 3y - 15T Bencinn C , L thage Fll M
- ) et + ) g Test = A . - Sy Paplace -
Pante Mo . . » A
T R tistn | g Htenear (BT U S mB el 8 VAL L) gy|e O Shapetitects= | L Select-
- s wadvs ot 5 Faragiopn 5 Traeey . Reeng -
r—r—vs1}

Cnuka 1.50. YHoc Tabene y npe3seHTauujy

Cnuke, pa3nuuuTe 00IMKe, YKpacHa cJI0Ba, ayuo U BUAe0 MaTepHjalle MOXXeMO 0/aTH Ipe-
3eHTenju Kopucrehu ommuje u3 kaprune Insert. Cagpikaj Koju ce YHOCH y IIPe3eHTalll]y MOKe
OUTU CKIIaqUINTEeH Ha padyHapy, a Takol)e Moryhe ra je npeyseTu U ca HUHTEpHeTa.

3anamtu

Power Point je kKomepumjanHm nporpam 3a n3pagy npeseHrauuja.

MocToje npaBuna Kojux ce Tpeba Npuap»KaBaTy MPUIMIKOM U3page npe3eHTaumja.
HajegHocTaBHMjM HauvH 3a YbalumBarbe MynTUMeAnjanHOT cagpiKaja y npeseHtauujy je
npeko meHuja Insert.

Bex06e v nuTatba 3a NpoBepy CTEYEHOT 3Hatba

v Hanpasu myntumegujanHy npeseHTaumnjy Kojom rnpencrassball CBOjY WKony. Ayamo
1 BUOEO MaTepujane MOXeLl Aa Npey3meLl ca UHTepHeTa WK fa X HanpasuL
camocTanHo. [MogaTke o 6pojy haka, pacnogenn HacTaBHMKa 1 ofjerberba NpeacTaBm
TabenapHo.
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1.11. PauyHapcTBO y 0dnaky

PaaynapcTBo y 001aky (Cloud computing) y ocHOBH IIpeJicTaBJba
| Jelbeme H UyBame pecypca (Iporpama, cimka, JoOKyMeHara, HT.) Imy-

Cloud computing, TeM HHTEPHeTa.

online, Google Drive

Krbyune peyu:

PecypcH Koju ce KopHUCTe, Ipey3uMajy U Jelle y 001aKy Mory Ja
Oyly mocTaB/beHU Ha padyHapHMa KOjU ce Halase Ha yJaJbeHHM Jokanujama. KopucHuIm Mory
Jla UM MIPUCTYIIe IOMONy aIuuKalija ca CBOJuX MOOWIHHX Tele(oHa WIH JeCKTON alllIuKaluja.

Cloud cepBucHu, Tj. cepBHCcH 0a3upaHN Ha 001IaKy Cy UME)I CepBHCH, Kao U allIuKamyje 3a
CKIAANINTeke I01aTaKa, OHIIajH UTpuUIle, HTA.

Google [Iuck

HajpacnpocTpameHnju cepBHC 3a e1eKTpoHcKy momTy Gmail npyka moryhHocT n1a mpexo
uMejn Haznora kopuctum u Google /[nck (Google Drive) 3a 1ebeme 1 dyBamkbe CBOJUX pecypca.
Kana npuctynum Google /Tucky, Ha kaptunu Moj quck (My Drive) nojasipyjy ce cienehe omn-
nuje: Kpeupame HoBor goagepa (New folder), OTtnpemame ¢gajaa (Upload files), ornpemame
(oanepa (Upload folder) mto je u npukaszaso Ha ciunu 1.51.

‘ Drive Q, Search Drive
My Drive ~
—-l— New
B3 New folder..
» My Drive
= Upload files...
» [0 computers Upload folder..
o Shared with me
B Google Docs »
©  Recent Bl Google Sheets >
Y Starred [ Google Slides >
B  Trash Mo ?

Cnuka 1.51. NMpukas kaptuue Moj auck
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Kpeupahemo HOB Google nokymeHT (Google Docs). Kaga x1iKHeMO IeBIM TacTepOM MHINA
Ha onuujy Google mokyMeHTH OTBapa HaM ce Mpo30p IpHKa3aH Ha L. 1.52.

E Untitied document
File Edit View Inset Format Tools Addons Help
o B P 0% - Nermalmxt - | Aral - BIUAS ol EEEE EE-E-EE (X
Cnuka 1.52. Warnen Google gokymeHTa
HasuB goKyMeHTa YHOCHMO y TOPEH JIeBU yrao JokyMeHTa (ci. 1.53).
E | Haaue fokymeHTd
File Edit View Insert Format Tools Add-ons Help
™ o~ P 100% - Normaltext ~ Arial - 11 «|' B A

AR R s e s ) s L w2

Cnuka 1.53. YHoC Ha3vBa oKyMeHTa
IToTom HacTaB/baMO ca pajoM y JOKyMeHTY, yHocehn TekcT, Tabene, cluKe U ocTale MoAaTke

3a Koje JKeIUMO Ja ce Hal)y y HameM JoKyMeHTy. CBaka IIpoMeHa KOjy HallpaBUMO y TOKYMeHTY
6uhe ayTomTcku cadyBaHa Ha HameM Google Drive Hanory, (ci. 1.54).
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Hasue gokymeHTa ]
— File Edit View Insed Formal Tools Add-ons Help  All changes saved in Drive

- Ao P 00% -

Every change you make is automabcally saved in Drive.
Normal text = Arial Last edit was seconds ago

B- =- 1= §{

e e e N e Ty R e e

Cnuka 1.54. Npukaz ayTomatckor uyBarba JOKyMeHTa

CB0j JOKyMEHT MOJKEII Jia IOl INNI ca ApyrumMa, Tako mro hem orBopurn kapruny File, u n3a-
Opatu npBy nonyleny onuujy Ilogean (Share), ci. 1.55. ITorom he ce orBoputn npo3sop Ilogean
ca apyruMa (Share with others), npukasas Ha c1.1.56. y koM hem ykynaru umejn agpecy ocode
€ KOjOM JKeJIHII /1a NOJeIHII CBOj JOKyMeHT. HakoH Tora Tpe6a na kinnkHem Ha Ypalheno (Done).
JloxymeHT je Moryhe nopgenutu u npocneljuBameM nuHKa. [lofgerbeHn JOKyMEHT Ipyra ocoba Moxe
na ypeljyje ykonuko 3a To obuje Baie ogo0peme, Ja KOMEHTapHIle HIIM CaMo J1a I'a BUIH.

Hasue goKymMeHTa 3
File = Edit View Insert Format Tools
e~ s Share... rmal text  ~
T O R
New -
Open... Ctri+O

Cnuka 1.55. Mpuka3 onuuje lMopenu (Share)

Share with others Get shareable link &)
People
Enter names or email addresses... /‘ -

Advanced

Cnuka 1.56. puka3 npo3zopa MNogenu ca apyruma (Share with others)
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ITomohy Google qucka MOXEINI H 1a IPHKYIUbAII IIOAATKE KOJU Te HHTepecy]y. YKOIUKO KeJIHII
Jia IPHKYIINII [TOIaTKe O CBOJUM ApyTapHMa, HIIP. KOja je BbHX0Ba OMUJbEHA XpaHa, My3HKa, QiiM,
npeaMer UTA. To hem ypaautu nomolly oHNIAjH yNHTHHKA KOju hem mogenuTn ca BHMa, a IIOTOM

Ha CBOM Google JHCRKY cavyBaTH 1 aHAIN3NUPAaTH ITOJAaTKeE.

HaxkoH oTBapama kaptuiie Moj auck (My Drive), nojasipyje ce omunja Jom (More). Kana
KIIMKHeIll Ha BY JIeBIM TacTepOM MUIla, 0TBapajy ce omiyje npukasase Ha cauiu 1.57. U36opoM
omuje Google popme (Google Forms) Moxern a OTHOYHEI ca M3PaJ0M CBOI OHJIAJH YIIUTHUKA,

Koju hent mojenuTy ca Apyruma.

Google Forms ¥
Google Drawings

Google My Maps

Google Sites

+ HE 8 @A

Connect more apps

Cnuka 1.57. Npuka3 onumja Jow (More)

Mutama 3a npoBepy 3Hata

DGO S G A R

— o et et et e
e LA e

LTa je pauyHapckun cuctem?

LLIta moXe fa ce nogeluaBa y kaptuum Personalization?
Habpoj ekcTeH3nje 3a TeKCTyaHe fJaTtoTeke?

LLIta kKapakTepuLle cBaky Tabeny?

Koja je paznuka namehy Bektopcke 1 pactepcke rpadpuke?
Koju cy ocHOBHU enemeHTU rpaduke?

Y nporpamy Inkscape HaLpTaj LpTEX N0 TBOjOj KEJbU.
LLTa je 3ByK?

Y nporpamy Power Sound Editor cHumn ayauno-éajn no 18ojoj xemn.
LTa je cnajg?

LLIta omoryhaea onuuja Insert table/ Draw table?

LLIta npefcTaB/ba pauyHapcTBO Y 0bnaky?

3a wra kopuctumo Google Anck?

O6jacHn nocTynak Kperpatrba Google gokymeHTa.

O6jacHn onuwnjy NMogenu (Share) Kojy kopuctnmo Ha Google Auncky.
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2.1. [luruTtanHa NUCMEHOCT U PauyyHapCKe Mpexe

IlonyT ynTama 1 NUcama, JUTHTATHA INCMEHOCT MPeICcTaBiba
noApa3syMeBaHy BeIITHHY Yy 21. Beky. O3HauaBa criocOOHOCT CTBapama,
AUrnTanHa NMCMeHOCT, IpoHaNakema U peHoca HHpopMalyja y JUTUTATHOM 00IHKY Kao 1
padyHapcke Mpexe CHocOoOHOCT MpOoIeHe Ta9HOCTH HHpopMaruje. J[urnransa mucMeHoCT

oOyxBaTa 1 pa3Boj MIPaKTUYHNX U (YHKIHMOHATHIX BEeNITHHA KOje Cy
Y Be3H ca ynorpeboM AuruTaiHux ypehaja.

KrbyuHe peun:

JlururanHo nucMeHa ocoba IMa 3Halka U BelITHHE HeOoNXo/(He 3a Kopulllheme JUTHTaTHuX ype-
aja, xao mTo cy padyHapu, nameTHH TeaedoHn u ci1. Ocoda Koja je JUTUTATHO INIICMeHa CBECHA je
OpojHHX u3BOpa uH(poOpMaIIja, IPeJHOCTH M MaHa Pa3HUX U3BOPa HHPOpMaIHja, ako H BPEIHOCTH
uH(opmanuja. J{urntadHo nucMeHa ocoba MoXke Jja pa3yMe pa3nHuuTe u3Bope nHdopmanuja u
Mel)ycoOHO UX IOBekKe.

Ona nocefyje 3Hama I BeIITHHE OTpedHe 3a kopumheme padyHapCKUX Mpeska U HMa pa3BHjeHy
CIOCOOHOCT 3a YKJbYUNBamke Y OHIIAjH 3ajeIHULIe.

PayyHapcke mpexe

Cxyn Mel)ycoOHO MOBE3HUX UM yMPEKeHUX padyHapa paau eukacHujer 1 6pxer kopumhema
nHpopMaIyja, MoJaTaKa U pecypca Ha3uBa ce padyHapcka Mpesxka (ci. 2.1).

Cnuka 2.1. Ympexenn pauyHapu
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PauyHapcke Mpeke MOTY ce IOAeINTH Ha pa3He HadlHe, Y 3aBHCHOCTHU OJ TOTa J1a JIH ce Io-
cMaTpa: MOBPIINHA KOjy ITOKPHBA Mpeska, HaUUH II0Be3UBama padyHapa y MpexXH (TOIOoJIOorHja),
HaulH KOMyHUKaIje padyHapa y Mpeku (JIorimdKa opraHu3aiuja) uTl.

¥V 3aBHCHOCTH 071 yOIa/beHOCTH ypel)aja ¢ KojuM ce ocTBapyje Be3a IpeKo padyHapa, pa3iuKyjy
ce JBe BpcTe Mpeka (CiL. 2.2),:

— nokainHe Mpexe — LAN,
— robanne Mpexe — WAN.

JlokanHa padyHapcka Mpexka oOyxBara moBesaHe ypeljaje Koju ce Hajdemhe Halase y JeHO]
IPOCTOPH]jH, 3rPajul IIIN Y BUIIE 3Tpaja ajdll y BIaCHUIITBY jeiHe koMIaHuje. Ypelaju Mory outu
noee3anu kabaosumMa (Ethernet) nmn 6exuano (Wireless).

I'mo6anHa padyHapcka Mpexa oOyxBara nosesaHe ypelaje Ha Behum ynamseHocTiMa. iHTepHET
Jje HajIo3HaTHja 1obaiHa Mpexa.

PayyHapcKe mpexe

JloxanmHa [mobarHa
pagyHapcKa Mpeska padyHapcKa Mpeka

Cnuka 2.2. logena pauyHapckinx mpexa

3a moBe3HBamke padyHapa y MpexXy KOPHCTH ce JofaTHa onpeMa Kojy YiHe IIPOBOAHUIN (Telle-
(porCKH, KoakcHjaIHU, onTudky 1 1 UTP xabnoBu ca KOHEKTOpHUMa), MpeXXHe KapTHIle U OCTalu

MpekHHU ypelaju.

IP agpeca je cTpyKTypa Iojaraka Koja CIIy’KH 3a JeIUHCTBEHO HIeHTU(UKOBame padyHapa y
MPpEeXI.

OBa BpeqHOCT je JeAUHCTBEHU UeHTu(UKaTop Tako Ja ABa CHCTeMa He MOry umaru ucty IP
agpecy. CucteMH KOJU IMajy BHINIe H3l1a3a IPeMa MPeXKH, T]. BUIIe MPEeKHIX KapTUIa, MOTY UMaTH
suie IP ajgpeca.

IP agpece ce 3anucyjy y ¢opmu 4 Opoja pa3aBHujeHa Taukama, Hrp. 192.168.1.30

IIpoTokomu cy cKyIl mpaBHia Koja ce IPUMEBY]Y 3a KOMyHHUKAII]y padyHapa Y MpexXu.
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/- g v § 5

AvrntanHa NMCMEHOCT 03HaYaBa CNOCOOHOCT CTBapatba, NpOHanaXKera 1 NpeHoca NH-
bopmaLmja y gurntanHom ob65mKy Kao 1 cnocobHOCT NpoLieHe TauHOCT UHpopMaLmje.

AvruranHo nucMmeHa oco6a 1ma 3Harba U BELLTUHE HEOMXoAHE 3a Kopulhere AurnTanHmux
ypebaja, Kao WTo cy payyHapu, nameTHU TenedoHn v cn .

Ckyn mehycobHO NOBE3HMX UK YMPEXKEHNX pauyHapa paan epukacHujer n 6pxer Kopu-
whetba Hbopmaumja, NogaTaka v pecypca HasvBa ce pauyHapcKa Mpexa.

PauyHapcke mpexe Mory ce NoaennTi Ha pasHe HaunHe, y 3aBUCHOCTW of Tora fa Ny ce
nocmaTpa: NOBPLUMHA KOjy MOKPUBa MpeXa, HaulH NoBe3VBaka padyHapa y mepexmu (To-
nosnoruja), HaunMH KOMyHUKaLMje padyHapa y MpeXu (normyka opraHusaumja) utg .

IP appeca je cTpyKTypa nofaTaka Koja Cly»ku 3a jeAUHCTBEHO AeHTUUKOBatbEe padyHapa
Y MPEXN.

MpoTokonu cy ckyn npaBua Koja ce Npumetsyjy 3a KOMyHUKauujy padyHapa y Mpexu.
% A

- Bexx6e v nuTatba 3a NpoBepy CTEYEHOT 3Hatba N

v llTa je To gurnTanHa NMCMeHoCT?

v" Koje BelITUHe nocenyje AUrMTanHo nucmeHa ocoba?
v llTa je pauyHapcKka mpexa?

v" Kako MOXeMo nofennty pauyHapcke Mpexe?

v WTajeTo IP agpeca?

v llTa je npotokon?

L% >

http://vokainformatika.weebly.com/internet1/
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2.2. UHTepHeT

Peu nHTepHET U3Be/eHA je O ABe peud — International network,
mrTo 3Hauu MeljyHaponHa Mpexxa. IHTepHeT npecTaBiba HHpopma-
IMHOHY Mel)yHapoIHy MpeXy ca HeBepOBaHOM KOIMYMHOM IToJaTaka
U3 CBUX 00/IaCTH U eJleMaHaTa caBpeMeHOr KuBoTa. CBaKH KOPHCHUK
nMa MoryhHOCT ja KOpHCTH cBe HH(pOpMAIlje U3 CIcTeMa, Kao U J1a y CHCcTeM HHTepHeTa cadyBa
cBoje nH(popmanuje. CBe je BUIle KOPHCHUKA U 0a3e ce MIIpe eHOPMHOM Op3HHOM.

HnTepHer je HajBeha m1obanHa Mpea padyHapa.

Janac je Moryhe cTyauparu Ipeko HHTepHeTa, OIpKaBaTH CKyTIOBe U CHMIIO3HjyMe UijH YUeCHH-
11 cefle y CBojuUM coOama Ouo riae Ha 3eMasbCKo] KyIUIU, allu je TOHCKA U BH3yeTHa KOMyHUKaIuja
IpeKo HHTepHeTa TakBa Kao J1a ¢y y KOH(epeHIHjckoj ABOPaHU.

Wudopmainija je mocrana HajTpaxkeHHja poda, Tako J1a BehnHa KOPUCHUKA 0 BUX J0a31
nomohy uHTepHeTa (ci1. 2.3).

Krbyuue peyu:

NHTepHeT, www, e-mail

[maBHe yciyTe, Tj]. CEpBHCH KOje MpYy’Ka HHTEPHET jecy:

— cBercka Mpeska (WWW — Word Wide Web);

— enexkTpoHcka nomrTa (E—mail);

— nuckycuone rpymne (Usenet Newsgroups);

— mpotokoi 3a mperoc ¢ajiosa (FTP — File Transfer Protocol);

— ycIIoCTaBIbamke Bese ca yaabeHuM padyHapoM (Telnet);

— KoHBep3anuja y peaiHoM BpeMeHy (IRC — Internet Relay Chat).

Hajuenthe xopumheHu cepBrcH Ha HHTepHETY jecy cBeTcka mpexka World Wide Web (WWW)
u E-mail ogHOCHO enekTpoHcka momrta. WWW npencrtasiba BeIHKU Opoj JOKyMeHaTa J0 KOJuX
ce Jo1a3u noMohy HHTepHET MpeTpakiBada, JIOK je eleKTPOHCKA MOMITa Hajuenthy U HajcTapuju
Ha4yuH Kopumhema HHTePHETA U CIYKH 3a cllake U IpHMamke Mopyka u3Mel)y KopucHHKa.

P~ ]
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Cnuka 2.3. lpetpauBarbe MHTEpHeTa
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F

Peu nHTepHeT n3BeeHa je oa Ase peun — International network, wro 3Haum
mehyHapogHa Mmpexa.

WHTepHeT npeactaBba MHGopmaLoHy mehyHapoaHy MpeXxy ca HeBepoBaTHOM
KONIMYMHOM NofjaTtaka 13 CBUX 06nacTu X1BoTa.

Hajuewhe kopuwheHun cepBucn Ha nHTepHeTY jecy cBeTcka mpexka World Wide Web
(WWW) n E-mail ogHoCHO eneKkTpoHCKa noLuTa.

\

- Bexx6e v nuTatba 3a NpoBepy CTEUEHOT 3Hatba

v Of KOjuX peun je HacTana pey UHTepHeT?

v KakBa je Mpea UHTepHeT?

v" Koju cy Hajrno3HaTuju UHTEpPHET cepBUC?

v YeMy cnym eneKkTpoHCcKa rnowta?

v" [IpoHahn Ha HTepHeTY NHpOpMaLMje o 3Hauaja 3a MECTO Y Kojem CTaHyjeLl?

A

Kopucrah nuHk

http://vokainformatika.weebly.com/internet1/
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2.3. TlpaBuna be3dbenHor NoHallarba HAa UHTEPHETY

WHTepHer je MohHa 633a_ 3HamWa, U3 KOje Y0BeK JlaHac Jo0mja
MHOI'0 KOPHCHHX H(opMaiuja.

WHTEPHET, 3/I0oHaMepHN Haxanocr, y pagy ca UKT ypehajuma moxeTe ce cpecTH U ca

NpOrpamu, aHTUBUPYCHM Pa3IMYUTAM 3710HAMEPHHM HPOrpaMHMa.

nporpamu, npasuna

besbegHor NoHallarba Ha

WHTEPHETY J

Tu nporpamu Mory J1a Hapylne IpaBiiIaH paj ypehaja, mory
0e3 mo3Bole Aa Ipey3Majy OuTHe nmoparke, oOycraBe paj HEKIX
nporpama Hutj.

Hajnoznaruju 310HaMepHH IPOrPaMu Cy: BHPYCH, PBH, IIH-
jYHCKH IporpamMH, pasHH peKJIaMHH NPOrpaMH HT].

Jla 61 ce cripeunsie HEIPHJaTHOCTH Y pPaly MOXKeJbHO je Ha ypel)ajy HHCTaIMpaT IporpaM Koju
IITUTH OJf 3I0HaMEPHX NporpamMa, Tj. HEeKH AHTHBHPYCHH IPOrpaMm.

Hajnosnatuju aHTUBHPYCHHU nporpamu cy: Avast, AVG, Kaspersky, Eset Nod32 Antivirus,
Norton, Microsoft Security Essentials (MSE) (cu. 2.4).

-
Lo avast! @ eT

L

-

KA{PzR{IKY 8

W McAfee

Cnuka 2.4. JloroTunu Hajno3HaTUjuX aHTUBUPYCHIX Nporpama

ITopen 3mOHAMEPHHX IIporpamMa Ha HHTEpHeTY Ma H 3JI0HaMEepHUX Jby/H, IIa je caBeT Ja ce
IpuapXKaBam OCHOBHUX IpaBuia. CBe MTO HIje J03BOJbEHO Y CBAKOIHEBHOM JKHBOTY, HUje J0-
3BOJHEHO HU HA HHTEPHETY.
Ilentap 3a 6e30eaan uaTepHeT CpOuje popmymicao je aeceT MpaBmia koje ou Tpedano ga
YCBOjUIII
— HemMmoj na najem cBoje IU4He MojaTKe Kao MITO Cy UMe, IIpe3nMe, ajpeca craHoBama, JMBIT
u 6poj TenedoHa ocobama Koje JTHMYHO He IT03Ha]elll.

— OpMax ce obparti poauTe/bHMA YKOIHKO Hauljell Ha OUITO IITa IITO Te Y3HeMUpaBa IIH IUIam
Ha UHTepHeTy WIH MOOHIHOM TenedoHy.

— Huxana HeMoj 1a IpHCTaHeNI Ha cacTaHak ca 0co00OM KOjJy CH yIO3Hao/Ia Ha HHTEpHeTY, a
J1a 0 TOMe IPETXOIHO O TOMe He 00eBeCTHII ponuTesbe. YKOIUKO Ce POAUTEIbU CIO0Ke ¢ TUM,
TaKaB cacTaHaK Mopa Ja OyJe Ha jaBHOM MecTy U y3 HPUCYCTBO TBOJUX pPOAHTEsbA.
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— Huxazga HeMoj Ja maskeml cBOjJy CJIMKY INIH OMio mra o cedbu 6e3 J0roBopa ¢ poauTesbiuMa.

— He oaroBapaj HH Ha KaKBe IIOpPyKe Koje Cy 3JI0HaMepHe HIU Koje Te Ha OWIO0 KOju Ha4lH y3-
HeMmupaBajy. Hucnu kpus/a mro qobujam TakBe Hopyke. AKO TH HeKO IoIajbe TakBy MOPYKY,
OIMaX TO pPelll poAUTesbHMA.

— PasroBapaj ca poauTtespiMa U JOTOBOPHU ce ¢ BbUMa O IpaBUINMa [TOHAamba Ha HHTEPHETY
U IIpaBUJINMa 3a Kopumheme MOOIIHOT TerdoHa. 3ajeTHO ofipeuTe BpeMe Y TOKY JaHa Kaj
MOJKeIIl 1a KOPHCTHII HHTEPHET, KOJIMKO AYT0 TOKOM jeTHOT 1aHa MOJKeIll Ja Oy/ell Ha HeTy U
cajToBe Koje Moxkel u Tpeba aa nocehyjem. Hemoj n1a nocehyjem apyre cajtose 6e3 qorosopa
ca poAuTesbUMa U MOMITY] JOTOBOPEHa IpaBHJIa.

— JIo3HHKe Koje uMaI HeMoj a OTKPHBAIl HUKOMe (9aK Hil HajOOJBHM APYTOBHMA), CAMO CBOJUM
poxuTebUMa.

— IIpe Hero mITo yuuTam HeIITO ca HHTePHeTA WIN HHCTATMpan HeKH coTBep, KOHCYITY] ce C
poaHTesbHMa O TeMe jep OH Morao/na fa yrpo3uii pajg u 6e30eqHoCT cBOI padyHapa Wil MO-
OuHOTr ypel)aja HaM Mak Ja yrpo3uIl IPUBATHOCT U JIMYHE II0/IaTKe YIaHOBA CBOje IOPOIHIIE.

— Byau npuMepaH KOPHCHHK HHTepHeTa U MOOHIHOT Telne(OHA U He paJy HUINTA YUMe On
MOTa0 J1a MOBPEIUII WX YTPO3HII APyTe WIH IPeKPIIHII 3aK0H.

— ITomo31 cBOjUM poAMTesbHMA J1a Hayue KaKo J1a ce 3a0aBIbajy U y4e Ha HHTepHeTy U Jelu ca
BIMa HH(}opMallije 0 HHTepHeTy, padyHapHMa H HOBUM TeXHOJIOTHjaMa.

- o ’

NHTepHeT je HajBeha rnobanHa mpexa payyHapa.

3noHamepHM Nporpamm cy: BUPYCW, LIpBW, LUMWjYHCKX NPOrpaMin, pasHu peknaMHu
nporpamm uta.

Mporpamm Koju WTmTe of 3NI0HaMepPHMX NPOorpamMa Ha3mBajy ce aHTUBMPYCHW NPOrpamun.

HOLUTYJ npaeuna 6636E,E|,HOF NMnoHawara Ha UHTePHETY.
L

https://www.avast.com
http://www.pametnoibezbedno.gov.rs/rs-lat
https://kliknibezbedno.wordpress.com/
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2.4. TlpaBuna nenor noHallawa Ha HHTEPHETY

Kao mTo mocToje npaBuna Ienor MoHalamkba y JKUBOTY, TaKO I10-
CTOje H IIpaBHiIa JIENOT IOHalllaka Ha HHTepHeTy. HeTHkennja je
HeTUKeLnja, UHTEpHeT u3pa3 Koju ce KOPUCTH 32 HHTepHeT OOHTOH.

OOHTOH, EMOTUKOHM

Krbyune peun:

Hagenthemo npaBuia nHTEpHET OOHTOHA:

— 3abpameHo je ncoBati Wil Bpeljatu ocobe ¢ KojiMa KOMyHHUIIHpAI Ipeko JeTa mwin Oejcoyka.

— 3a0pameHo je ImpeAcTaBbaTh ce Kao HeKo JPYyTH.

— Crname naHana cpehe u nopyka xoje obehasajy 1aky u 6p3y 3apangy HUje IPICTOJHO jep ce y
peaTHOM KIBOTY HOBAIl He MOXe 3apaJiTH Ha Taj HAulH.

— ITomTyj B1acHUYKa U ayTOpcKa IIpaBa.

— ITopyke numm y npujaresbCcKoM TOHY.

— Huxkan Hemoj 6uno kxora ja Bpeljam 360r HanuoHaIHe, pacHe HIIN BepcKe MPUIaTHOCTH.

— Moskem KOPHCTUTH ,,cMajauhe” paju Jakmer cnopasyMeBama. Cmajnnhu ce jom Ha3uBajy
eMOTHKOHH (c11. 2.5).

— He maspu Benke KOIMYNHE [oJaTaka JbyANMa KOjH UX Off Tebe HUCY TPaKUIH.

— ITucame UCK/bYYNBO BENUKHM CIIOBHMA Y €1eKTPOHCKO] KOMyHHKAIUJU ca IPYTUM JbyAUMa
cMarpa ce HEeIPUCTOJHUM jep nojceha Ha BUKame.

® @ \ /0 o\ \ f o @ o @
= e /—\ — -
o )\ (@ &) e o ) [ @
N— L4 wv— -—
- _— T o — -!
® o [ 4D @, ) ® @

Cnuka 2.5. EMOTMKOHY Koju ce HajBuLLe KopucTe
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3anamtu

HeTtukeuwja je n3pas Koju ce KOPUCTN 3a MHTEPHET BOHTOH.

EMoTukoHM cy cnnuuue, cmajnnha” Koje Moxel KOPUCTUTY Y KOMYHUKaLNjA Ha
MHTEpPHETY.

Bexx6e u nutama 3a NpoBepy CTEYEHOI 3Hdlba

v HanpaBu noctep ca gecetak HajBaXkHUjUX NpaBwua y Be3n ienor rnoHallaka Ha
NHTEpPHETY.

Kopucran nuHk

http://internetbonton.blogspot.com/
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2.5. TlpeTrpaxkuBawbe HHTEPHETA — ONAOUP U IpPey3UMaHe
caapxaja

Krbyune peun:

[IpeTpaxxuBame caprkaja Ha HHTEPHETY JecTOo 3Ha J1a Ce IIPEeTBOpU
unTaum, Be6-agpeca y MyKOTpIIaH 11ocao. Y Mopy HH(popMalija Koje Cy CBUMa JOCTyIIHe
KIbyuHa peu Ba)KHO ]€ 3HaTH Kako Johu 1o OHe KOja je TaTHa H Ipasa.

IIperpaxkuBame HHTepHeTa Hajuemhe ce 00aBJba Ha 1Ba HAYHHA.

IIpBH HAa4HH je J1a ce y HeKOM O ITporpamMa Koju ce 308y unTa4du (Browser) (ci. 2.6) — Hajmo-
3Hatuju Mel)y Buma jecy Google Chrome, Mozilla Firefox, Opera, Netscape, Safari — yHece Tauna
azipeca BeO-cajTa y 1oJjbe 3a agpecupame. CBaka BeO-agpeca m3riiea opako: www.ime web_adrese.
domen

Opera Google Chrome
Mozilla Firefox Internet Explorer Microsoft Edge

(Cnuka 2.6. Hajuewhe kopuwifienn nporpamu 3a npeTpauBarbe UHTEpHeTa

Jpyra HauuH npeTpakuBamka HHTepHeTa KOPHCTH ce Kajla He 3HaMo TayHy Beb-azpecy. Y ToM
CcIydajy, 3a IpoHaTaxeme HH(popMaIija KopucTe ce ,,KIby4He pedr” 1 IporpaMu 3a IpeTpakuBame
0]1 KojuX je Hajno3Hatuju Google.

K/byuHa peu je oHa ped Koja IpelH3HLje oIIicyje MpeaMeT HHTepHeT IpeTpare; 3Hak ,,+ Ko-
PHCTH ce 32 Be3UBame KJbYUHX Pedl, a 3HaK ,,- 32 HCKIbyuuBambe KbyuHUX peun. Cypdosame (,,je-
npeme”’ mo nHdopMalljama) je u3pas Koju ce 4ecTo KOPUCTU Ka0 CHHOHOM 3a ped NPeTPaKNBambe.

IIpuctyn uadopmanujaMa BUmIe HUje IpodieM, aai oJabup BepoAOCTOJUX Y MOPY HETa4YHHX
U TONTyTa9HUX jecTe. Y TOM CMUCIY BPIO je Ba)KHO Pa3BUTH KPUTHUKH CTaB IPIUIMKOM IpOIleHe
BpPeQHOCTH oipeljeHor HHTEepHET cajapikaja.
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Moe ce cMaTpati J1a je uH(opMallfja TagHa aKko je aKTyelaHa, aKo je IIPOBEepJbUBa, aKo CY
HaBeJIeHHI U3BOPH OJIaKJIe je Ipey3eTa WIH YKOIHKO je ayTop ocoba ojf HHTerpuTeTa Kojoj ce Moke
BepoBaTH. YecTo ce Ha HHTepHeTy Hajlase 3acTapese HHpopMallije Koje BUIle HHIeMy He CIIyXKe.

OsHake koje Hac ynyhyjy Ha uHpopMaIije IpUKa3aHe Cy JaTHHUYHUM CIOBOM H (CIL. 2.7).

il O

Cnuka 2.7. Moryfie 03Hake 3a uH¢popmaLiuje

~ ~

Hajno3sHatuju untaunm cy Google Chrome, Mozilla Firefox, Opera, Netscape, Safari.
MpeTpaxuBarbe NHTEPHETA BPLUK Ce Ha AABa HauMHa — nomohy TauHe Beb-agpece unu

nomohy KibyuHUX peun.
TauHa nHbOpMaLWja je akTyenHa ako je MpoBepsbMBa M ako Cy HaBeJeHW N3BOPU ofjakie

je npeyserta.
A

L8]
Bexx6e v nuTatba 3a NpoBepy CTEYEHOT 3Hatba

v MpoHahu Ha nHTepHeTy nHpopmauuje o onepatusHom cuctemy Windows. Y ceecum
3anuLLM CBOja 3anakarba y Be3u ca NpeTparom.
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2.6 3a1UTUTA ayTOPCKHX TIpaBa

KrbyuHe peun: 3aK0H O ayTOPCKUM H CPOJHHM IIpaBIMa KOjH jé TPEHYTHO Ha
ayTop, ayTopcka npasa, | CHa3HY Pemy6numm Cpﬁll‘l_]H neduHUIE ayTOPCKO Jeno Ha ciefehn
KonMpajT, Nnarujat Ha4UH: ,,AyTOPCKO AIeTI0 je OPUTHHATIHA TyXOBHA TBOPEBIIHA ayTopa,

¢ u3paxeHa y oapeleHo) popmu, 6e3 0031pa Ha BHETOBY YMETHHUKY,
Hay4YHy WIH APYTY BPeIHOCT, HeTrOBy HaMeHY, BeIHIHHY, CaIpKIHY
I Ha9UH HCI0JbaBamba, Kao U JOMYMITeHOCT jJaBHOT CAONIITaBamka Bberose caapKuHe.”

Hajsehu geo caap:xaja Ha HHTEpHeTY 3alITHNEH je ayTOPCKUM IIpaBUMa M 94eCTO ce Ha JHY UH-
TepHeT CTPaHMIle Hala3u cuMOo01 konupajT (ci1. 2.8), Koju jacHO MoKa3yje Ja ce caap:kaj He MOke
KOIIMPAaTH U Jajbe KOPUCTHUTH.

Cnuka 2.8. Cumbon konupajt

Ha nHTepHeTy, ocToje U caApskaji KOji ce MOr'y Jlajbe ynoTrpeOsbaBaT O6e3 U3MeHa Wil ca
HU3MeHaMa y KoMepliHjajiHe WIH HeKoMepIjanHe cBpxe (ci. 2.9).

G Becrpas - Google npery X
€« C 0 | & Secure | Mips//www.googlers/searchlviz KW _en 1 X i1 ; X | - 1

{=-
ol

(nuka 2.9. lpetpasmBarbe MHTepHETa — NOLLITOBAH:E ayTOPCKUX NpaBa
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Ha npeTxonHoj caumny npuKasaHa je Iperpara ciuka beorpazna, NpuIukoM Koje je akTHBHpPaH
anar 3a QUITpUpamke CIHKA Y OHOCY Ha CTelleH 3allTHTe ayTOPCKHX Ipasa (ci. 2.10).

Mpasa kopuwhera v Tun » Bpeme » Jow anatku v

v/ bes duntpupara npema nuuexLm
OznaveHo 3a NoHOBHO Kopuwhese ca usmeHama
O3HayeHo 33 NOHOBHO Kopuwherwe
OsHaueHo 3a NOHOBHO HexoMepumjanHo kopuwhere ca uamexana

O3HayeHo 3@ NOHOBHO HekoMepuMjanHo Kopuwhere

Cnuka 2.10. Pa3nuuuTin creneHu 3alLTuTe ayTOpCKUX NpaBa

ILnarujar je Konupame U IPHUCBajalkbe HEKOT ayTOPCKOr paja.

ITomToBame Tyler pasa cMarpa ce NUTakbeM KYJIType U 4acTH H 300r Tora yBek Tpeda HaBecT!
U3BOP Ipey3eTuX NHPOMaIH]a, CIIUKa, TEKCTOBA, P 9eMY Ce IIPeTX0IHO MOpa IPHOaBHTH J103BOIIA
3a BHX0BO Kopumheme.

3anamtu

AyTOpCKO feno je opurMHanHa gyxoBHa TBOpPEBMHa ayTopa.
Crmbon KonmpajT jacHo NoKasyje Aa ce cafipXkaj He MOXKe KONnpaTt 1 Jarbe KOPUCTUTH.
Nnaruvjat je Konupare 1 NprcBajakbe HeKor ayTOpPCKor paga.

Bex6e v nuTatba 3a NpoBepy CTEYEHOT 3Hatba

v [peTpaxu Ha UHTEPHETY cnvke beorpaga, ykibyuu anat 3a GunTpuparse y ogHocy
Ha ayTopcka NpaBa 1 3anuLM CBOja 3anaXarba Y CBECKY.

62



( lNpojexThu 3apnaTax -

TlpojexTHU 3apaTak

Haxkon caBnaganux obnacta MHopManoHo-KoOMy HIKAlIOHe TeXHOJIorHje i JlurnranHa mm-
CMEHOCT, IPOjeKTHHU 3aJiaTak MojkeTe Ja ypaauTte kopuctehn creueHo u HagorpaleHo 3Hame 0O
HMHTepHEeTY U IporpaMuMa 3a o0paay TeKcTa, CliKa, pe3eHTanyja uta. HeomxoaHo je oqabparu
TeMy IPOjeKTHOT 3aJaTka, popMupaTu Ipyme, Tj. TAMOBe kKoju he geduHICcaTH NOCTYIIKE 3a peanu-
3allijy 3a/1aTKa, IpUKYIUbaTH HH(opMaIije, IpUIPeMUTH TeKCTyalHU JOKYMeHT, 00paJuTH CIIHKe,
IPUIPEMHUTH Ipe3eHTalljy 1 U3BPIIUTH JeMOHCTPALUjy U Mpe3eHTalljy IpojeKTHOT 3aaTka.

Tlpumep 3amaTka

Hanpasure xsury 1o 15 crpana 3a femy Mialjer IIKOJICKOT y3pacTa Ha HeKy off cleielnx tema:
— 3HaMeHuTe TMUHOCTH CpOuje (HayIHUIN, KIbIKeBHHIIHN, YMEeTHUAIIU, BOjCKOBOle...);

— Moj kpaj (mpencrasute oapel)eH TOKaIUTET, leroBe KapaKTepUcTuKe, CHepUIHOCTH. .);
— JIUruTasHo HacUbe.

ITpunukoM u3paze 3a7aTka KOHCYITY]Te ca ce HaCTaBHHIIUMA JAPYTHUX IIpeaIMeTa, Kako OucTe nm
U3I0KIIN CBOJy ofabpaHy TeMy, HaKOH 4era fie Bac yIyTIWIH Y Ja/bH HCTPaKUBAYKU Pafl.

®ase u3pane NpojeKTHOT 3a4aTka

H3pana npojekTHOT 3a/aTka Tpeda 1a uMa cienehe dase:

— Tofie1a Ha IpyIe;

— oadup TeMe 3a/aTKa;

— NeduHNICamke PoKa 3a peaau3alliljy NpojeKTHOT 3a/aTKa;

— M3pajia IJIaHa pajia Ha MPojeKTy U Ae(uHIca’ke MOoCTynaka MOTpedHIX 3a peaan3annjy Ipo-
JEKTHOT 3aJ/1aTKa;

— IpoHanakeme U H300p MaTepujaia 3a peaanu3alnjy IpojeKTa;

— o0Opana onadbpanor Marepujaia (TeKcTa, CIIKa) ;

— NIpeCcTaBbamke pellerkha U pe3eHTallije.
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Mutama 3a npoBepy 3Hawa

p
1.
2.
3,
4,
5,
6.
7
8.
9.
10.
(il
o

LLiTa je gurntanHa nMCMeHocCT?

O6jacHu Koje BELUTMHE 1 3HaHa Nocedyje AUrnTaHoO NCMeHa ocoba.
LLTa je pauyHapcka mpexa?

LLita je nHTepHet?

Koje ycnyre npy»a nHtepHeTt?

Op uvera aHTMBUPYCHW Nporpamu LWTUTE Halle ypehaje?

O6jacHy npaBuna Kojux 6u Tpebano ga ce Npuap»KaBall Ha UHTEPHETY.
LLita je HeTUKeLmja?

LLIta npeactaBmba KibyyHa pey Npuinkom npetpaXmBarba MHTepHeTa?
LLiTa je ayTopcko geno?

LLita je nnarnjat?
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3.1. YBoa y nporpamupame

Krbyl".le peun: HporpaMHpaH)eM Cce Mgau’:swm w e e
6aBe mporpamepu. IIpo- D) L:sﬁ'v'ﬁ =
++"‘ m ]
ipor pamipatte, rpamMepu IUIIy Iporpam C ARl Java
nporpam, NpPorpamcKm i , -SOHPtPHP s
POTPaMCKHM j€3MKOM — Python =

jesnk

KOJHIM Ce padyHapy 3a1ajy
WHCTPYKIINje 3a H3BpIIEEhe

onpeljeHor 3amatka. p h' p
IIITa je mporpamupame?

[Tporpamupame je MOCTyIaK pellaBama HeKor IIpo-
6r1eMa ogHOCHO ofpeljeHOr 3a/1aTKa, IPUMEHOM je3HKa gj‘?\
KOJU padyHap pasyMe Kako 0u m3Bpmuo oxpeljeHn 3a- S
natak. Tu je3uiu ce Ha3UBajy MPOrPaMCKH J€3UIH, BUX
padyHap pa3yMe 1 Ha OCHOBY BUX paji OHO IITO je Ipo-

rpamep 3amuciano. [1ocToju MHOTO MPOrpaMCKIX je3UKa,
a Mu hemo y HameM pagy KOPHCTUTH IPOrPaMCKH je3HK s, 8 17
Ruby. === APP INVENTOR

[Iporpamepu cy cTpyqHU JbYIU KOJH HaM oMoryhasajy
Jla padyHapy 3ajajeMo 3ajarke U Hapende, Tako ITO cy

HallpaBHIIN, Tj. Halcalnn padyHapCcKu npo}paM Y HEKOM ﬁ p g t h 0 n

O POTPaMCKHUX Je3HKa.
Caaxku nporpamMep npBo Tpeda f1a AeduHuire mpodiaeM g
WM 33[1aTaK KOJH )K€ [1a Pelly, II0TOM J1a Ofpeu pefo- SW I ]Ct
CcIleZl paJibH KOje Cy HeOoIIXO[IHE 3a pelieBame IpodiemMa
UM 3a/1aTaka, Tj. a opMupa anropuTaM U HaKOH Tora,
MOXKe Jia IPHCTYNN NUcakby NporpaMa, BeroBoM TeCTH-
pamy, Kao H U3pajH yIIyICTBA O BErOBOM KOpHIINemY

3a J1aJbe KOPHCHUKE.

Ha ocHOBY ¢opMupaHOr anroputMa ca aepuHucaHuM
penocieoM Kopaka H3BpIIeHa 3a/1aTKa, IIporpaMep Moxe
Jla HaluIe IporpaM y OHMIo KoM IIPOrpaMcKOM je3HKY.

Hajmo3Hatuju mporpamcku jesunu cy: Scratch,
Stencyl, Ruby, Swift, Python, AppInventor, Alice, Java,
C#, PHP.. (cn. 3.1).

stencyl

Cnuka 3.1. [Mporpamckn jesuum
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3.2. PanHo okpyxewe nporpaMckor jesuka Ruby

Kibyune peun: TBopan nmporpamMckor jesnka Ruby je Jykuxupo MamyMoTo
(Yukihiro Matsumoto). Taj mporpaMcku je3uk HacTao je y Jamany
CPeAMHOM [€Be/leCeTUX ro/InHa.

Jli3ajHHUpaH je ca uaejoM Ja IporpaMupame Oyie 3a0aBHO U UHTe-
PECaHTHO 3a IIporpamMepa, u J1a, CaMUM THM, YTIUe Ha BerOBY IPOIYyK-
THBHOCT M MaIITOBUTOCT (¢1I. 3.2).

Ruby, pagHo okpy»xe-

Hb€, UHTEPAKTUBHO
OKpYKerbe

Rubyje HaMeEHhCH KaKo IMOYEeTHUITMA, TaKO 1 HCKYCHIM IIpO- a Ruby

rpaMepHuMa ca IIIJbEM Jla Ha HHTepecaHTaH, JeJHOCTaBaH i 3a0a- —
BaH HaYUH Pa3BHUJy TEXHUKE MHcama IporpaMa y TeKCTyalTHOM
IIPOrPaMCKOM ]e3HKY.

Cnuika 3.2. Jloro nporpama Ruby

Tlpey3umare U UHCTaNlaluja Nporpamckor jesuka Ruby

IIporpamMcku je3uk je OecriaTad U MOXKe J1a ce Impey3Me ca BeO-cajrta https:/ www.ruby-lang.
org/en/downloads/. ¥ 3aBucHOCTH 07 IOocTOjeher onepaTHBHOI cUCTeMa, Ipy’Ka HaM ce MoryhHocT
u30opa oxrosapajyher mporpama (ci. 3.3). IIpey3MiMamo ra Tako INTO JIEBHM TacTepOM MHIIA KITHK-
HEeMO Ha OIlepaTUBHH CHCTeM KOjH KOPUCTUMO. Y HOBOOTBOPEHOM IIPO30pPY JIEBUM TaCTEPOM MHIIIA
KIukHeMo Ha nyrMe Download. OtBopuhe HaMm ce HOBa cTpaHa Ha kojoj he Ham Outu nonyleno
BUINe Bep3Hja HHCTAIAMOHOT (ajiia mporpaMa. ¥ cKilajy ca ollepaTUBHIM cucTeMoM n3zabpahemo
MHCTAIAIoHN ajl U KaJa Ha lera KIIMKHeMO JIeBUM TacTepoM MHUIIIa oTBopulie HaM ce Ipo3op y
KoM Je(HHHUIIEMO MecTO Ha padyHapy, Ha koMe hemo ra cauyBaru. HakoH mTo nzabepeMo MecTo
Ha KkoMe heMo cadyBaTu HHCTANAHOHN (ajll IeBIM TacTepoM MHIIa KIHKHyheMo Ha ayrMe Save.

@ lecers  HUDL W ADY-BAQONG ¥ SSeieT -

Ruby s e

A PROGRAMMER'S BEST FRIEND

Download Ruby Get Started, it's sasy!
Here you can get the latest Ruby distributions in your favorite Tr Buuby! (i yaut bewser)
Navor. The current stable version is 2.5.1. Please be sure to Bubyin Tmeary Mondes
read Buby's License. Bubry frpem Ocher

[T e

Cnuka 3.3. lpey3umarse codpTBepa
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Kaxko 6u cMo ra uHcTaIHpany, IpBO MOpaMo IPUCTYIHTU MecTy Ha padyHapy Ha KOM CMO ra
cagyBanu. IToToM IeBHM JIBOKIHKOM Ha HHCTAJTAlMOHH (aji1 mokpeheMo Bberopy HHCTAIALM]Yy.
Kaza 1eBUM TacTepoM MHINIa KJINKHEMO Ha ayrMe Run mHcTamanuja he 3amodern, a MoXKeMo 1
OyCTaTu Off HHCTalalHje IporpaMa i JIeBUM TacTepoM MHIa KIHKHYTH Ha gyrMe Cancel. Hakon
HHCTajaluje nporpaMa, Kako 01 cMo OTIOYENIH paj U NPUCTYIHIN BErOBOM PaJHOM OKPYXembY,
ucnparuhemo cinenehy mytamy (Start Menu\All Programs\Ruby 2.5.1-1-x64 with MSYS2) u neBuM
TacTepoM MHINA KIMKHYTU Ha u3BpmHH dajr Start Command Prommpt with Ruby. Fberoso pagno
OKpYy’)kele IIPHKA3aHo je Ha crnuiu 3.4.

BN Start Command Prompt with Ruby . » =& lﬁj

ruby 2.5.1p57 (2018-03-29 revision 630829) [x64-minguw32]

C:\Users\Marina>

Cnuka 3.4. PapHo okpyxetbe — Start Command Prompt with Ruby

Kopuiuhewe KoMaHIHE JIMHUje U UHTEPAKTUBHOT OKpYXeta (irh)

OBo normaBibe gahe T OCHOBHY JIIICTY KOMAaHM KOje (TSI, peuu:

hem xopHucTUTH 3a IOKpeTamke U TecTupakbe Ruby xona.
Taxolje, mokxazahe TH Kako 1a KOPHCTUII HHTEPAKTHBHO
OKpykeme nporpama Ruby 3a xogupame — irb.

HNHTepaKTHBHO OKpPY/Kebe
Okpy»«ere Koje omoryhaea
ABOCMEPHY UHTepaKuwnjy namehy
KOPWUCHUKa 1 padyHapa, Tabnerta un
KomaHaHa nuHuja \ Hekor gpyror ypehaja.

V neToM pa3pely cazHalIu CMO H KaKo J1a IpoHal)eMo JKeJbeHy JeCTUHALN]Y, AUPEKTOPHjyM, (ajr
Ha CBOM padyHapy. To 3Hame Ouhe TH MOTpeOHO H KOPHCHO 3a YHOIIEEKE KeJbeHe IeCTUHAIN]e, Tj.
nyTame (ajiioBa H JUPEeKTOpHjyMa.

Cumb6on > y xoman1Ho] muEAjH Start Command Prompt with Ruby o3Ha4aBa aa je morpe6HO
YHETH KOMaH[ly Y KOMaH/HY JTHHH]Y.

Jla Oucmo kpeupamy JUPEeKTOPUJyM, J0/elbyjeMo My HasuB ‘ruby_ruby’, u yHOCHMO KOMaHIy
mkdir ruby_ruby y komannny nunaujy Start Command Prompt with Ruby (cxn. 3.5). Komanza
mkdir notuye oz enrmeckux peun Make Directory, koje y IpeBojly 3Haue ,,HallpaBU JUPEKTOPHJyM .
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BN Start Command Prompt with Ruby =" ]-l-_hj

[x64-mingw32]

UserssMarina>mkdir ruby_ruby

C:s\UserssMarina>

Cnuka 3.5. Kpenpatbe nupektopujyma

Jla 6ucMo kpeupanu Qomngep y IUpeKTOpHjyMy KOJi CMO HAallpaBIUIH, Y KOMaHJHY JIMHH]Y YHOCH-
MO KoMaHZy cd, a oToM Ha3uB ¢oigepa ‘new_ruby.rb’ 1 yHOCHMO KoMaHIy copy con y cienehy
koMaHIHy TuHH]Y Start Command Prompt with Ruby (cx1. 3.6). Komanga ed notide o1 eHImecke
peau Change Directory, koja y npeBojy 3Ha4u ,,IPOMEHU JUPEKTOPUJyM .

Start Command Prompt with Ruby - copy con new_ruby.rb L
ruby 2.5.1p57 (2018-03-29 revision 63829) [x64-minguw32]
C:sUsers\Marina>mkdir ruby_ruby

sps\Marinadcd ruby_ruby

s\Marinasruby_wrubydcopy con new_ruby.rbh

Cnuka 3.6. Kpeuparbe dajna

Komanza copy con omoryhasa HaM KpeHnpambe Qajia. [la OucMo Kpeupanu u cadyBand (ajiy
HaleM JHPeKTOpUjyMy, V Bera yIHucyjeMo KOJ, a moToM nputucHeMmo tacrep Ctrl + Z, HakoH
gera HacTaBJbaMo paj y cuenehoj komanaHoj muHAju Start Command Prompt with Ruby.
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Jla 6ucMo obOpucanu (aja koju cMO yIIpaBo Kpeupaiu Uilu 610 Koju Jpyru ($ajir, yHOCUMO
koMaH1y del y HapeqHy KOMaH/HYy IHHH]Y, [1a IOTOM Ha3HB (ajiIa Koju JKeJIuMo J1a oOpHuImemMo
U3 QUpeKTopHjyMa. Y HameM IpuMepy, To je ¢aja ca HazusoM new_ruby.rb (cn. 3.7). Komanna
del notuye oz enrnecke peun Delete, koja y nmpeBoay 3Ha4u ,,00pucaru’.

B Start Command Prompt with Ruby Lo [ E [l
Ap5s7 (2018-83-29 revision 63029) [x64-—mingw32]
\Marina>mkdir ruby_ruby

C:\Userss\Marina>cd w»uby_ruby

UserssMarinasruby_rub: opy con new_ruby.rh
obrodosli u Ruby svet’

1 file(s) copied.

C:\Users\Marinasruby_ruby>del new_ruby.rb

:rs\Marinasruby_rub

Cnuka 3.7. bpucarbe dajna

3a u3nasak U3 JUPEKTOpUjyMa y KOM C€ Halla3UMO, YHOCHMO KoMaHy ¢d .. y KOMaHIHy
JNUHU]Y U U3BpHIEHEM KOMaH/e HallyIITaMo JUPeKTopujyM (ci. 3.8).

B Start Command Prompt with Ruby E=QECl X
ruby 2.5 57 18-03-29 revision 63829) [x64-mingw32]

C:\Users\Marina>mkdir r»uby_ruby

;:N\Users\Marina>cd r»uby_ruby

\Marinasruby_ruby>copy con new_ruby.rb
brodosli u Ruby svet’

1 filed(s) copied.

C:\Users\Marinasruby_ruby>del new_ruby.rb

C:N\Users\Marinasruby_rubyocd

;:\Users\Marina>>

Cnuka 3.8. W3na3ak 13 aupekTopujyma y kome ce Hanasumo
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Jla 6ucmo oOpucanu JUPEKTOPHjyM KOJU CMO yIpaBo Kpeupanu Ui OHIO KOjU JpPYTH Ju-
PEKTOpHjyM, YHOCHMO KoMaHy rmdir y KOMaHIHY JUHHU]Y, IIa IOTOM U Ha3UB AHPEKTOpUjyMa
ruby_ruby (cxn. 3.9). Komanza rmdir notude o eHrnecke peau Remove Directory xoja y mpeBoay

3Hau! ,,yKJIOHH JHPEKTOPHJyM .
| = | =] |

By Start Command Prompt with Ruby
ruby 2.5.1p5° 2018-83-29 revision 63029) [x64-nmingwl2] 7
IC:\Users \Marina>mkdir ruby_ruby

s\Marina>cd »uby_ruby

ers\Marinasruby_rubydcopy con new_ruby.»
'Dobrodosli u Ruby svet’

1 file(s)> copied.

:N\Users\Marinasruby_ruby>del new_ruby.rb

C:NUsers\Marinasruby_rubylcd ..
:NUserss\Marina>emdir» ruby_ruby

\Users\Marina>

Cnuka 3.9. bpucarbe gupekTopujyma

Taxol)e, MojkeMo 1a 0OpHIIEMO cBe KOMaHJe ca eKpaHa U 3all0YHEMO C HOBUM yHocHMa. Jla
Oucmo To ypagunu, yHocuMo koMaHay cls y komanany nuHHU]jy (ca. 3.10). Komanna cls motude
oz eHrnecke peun Clean Screen, xoja y IpeBojly 3Ha4H ,,04UCTH €KpaH .

BN Start Command Prompt with Ruby &

ruby 2.5.1p57 (2818-83-29 revision 63829> [x64-mingw32] i
C:NUsers\Marina>mkdir ruby_ruby
IC:\Users\Marina>cd ruby_ruby

sers\Marinasruby_ruby>copy con new_ruby.rb
"Dobrodosli u Ruby svet’

1 file{(s> copied.

yisUserss\Marinasruby_rubydcls

Cnuka 3.10. bpucatbe cBUX yHETHX KOMaHAW
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- \

KomaHga mkdir - kpenpare gupektopujyma

KomaHpa copy con - kpeupame ¢dajna

KomaHpga del - 6pucare dajna

KomaHpa cd .. - n3na3ak n3 akTUBHOI AUpeKTopujyma
KomaHga rmdir - 6pucarbe gupektopujyma

\KomaH,qa cls - 6pucare CcBUX YHETUX KOMaHAW ca eKpaHa

P

OBo cy cBe koMaHjIe Koje hem kopucTuTu npuiukoM Gopmupama (ajaoBa y IporpaMcKoM je-
3uKky Ruby. IlpetnocraBibamo a ymen jga npoHaljem myT no onpeleHux ¢omnepa, na ce kpehem
10 Pa3sINYUTUX JaToTeKa U 1a KOPHUCTUII OCHOBHE KOMaHIE.

Start Command Prompt with Ruby Beoma je KoprcTaH NpUIMKOM KpeHpamka IUPEKTOpUjyMa,
dajnoBa, yHOCa KoJ10Ba y (ajiaoBe UTH. Y BeMy, Takolje, MoxkeMo Kpeuparu u ¢ajiaoBe ca eKCTeH-
31JOM .tXt Ha ICTH Ha4iH Ha KOju cMo Kpeupanu §aji ca .rb ekcreH3njom. 3a pajg y BUMa MOKEMO
KopucTuTu nIporpaM Notepad++, jegaH ol TEKCT eqUTOpPa, Y KOjJeM MOXKEMO IICAaTU IpPOorpaMcKe
KojoBe. M3me] BeroBor pagHor OKpyKembe NMPHKa3aH je Ha caunu 3.11.

File Edt Sesrch View Encoding Language Settings Tools Macro Run  Pilugins Window 7 X
o3BG BRI dRR 2C Bl 22 |BE% 1.@__-I_";}¢“|..|ée_l- DETR 1R
E]mll:li
=3l
Normal text file length:0 lines:1 Ln:1 Cel:1 Sel:0)0 Windows (CRLF) UTF-8 INS

Cnuka 3.11. PagHo okpyserbe Tekcr equtopa Notepad++
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ITporpam Notepad-++ MokeMo CBpPCTaTH y JeIHOCTaBHU]€ TEKCT eJUTOPE, Tj. IIporpame 3a oopamy
TeKcTa, Oyayhn 1a He caJipikil BelIMKH Opo) KOMaHIH KOjHMa MOXXEMO BpPIIUTH (pOPMaTHpaEse TEKCTA.

VipaBo u3 TOr pasnora je MorofaH 3a MUCcame KOJ0Ba, OAHOCHO PadyHapCKOT IIporpaMa u 3a
TO ce Hajuyemhe kopucTu. Kapakrepuie ra nperieIHoOCT YHETOI TeKCTa, a CaMUM THM je IoIIpa-
BJbambe€, T]. KOPUIOBaKkE TEKCTA, IPOHAIAXKEHe IPelllaka i IPOITyCcTa JeIHOCTaBHH]€e, IITO I'a YHHU
IIOTOTHUJUM 32 paj.

UHTEPaKTUBHO OKpPYXewe — irb

Ruby nma yrpal)eHo HHTepaKTUBHO OKpyKembe Koje je HazBaHo “irb”. ¥ memy hemo nucaru u
TecTuparu cBaki Ham Ruby ko1, ma hemo ce Mano 6ospe ymosHatu ca BHM (ci1. 3.12).

r ] = ™
# Interactive Ruby ’_E.L‘_El_]ﬁ

irb(main>:801:8> puts Ruby svet’
Dobrodosli u Ruby svet

nil

(main>:082:8> _

. == == e =

Cnuka 3.12. Wutepaktuenm Ruby ¢ npukazanum 3anucom

HaxoH noxpeTama HHTepAaKTUBHOI OKpyXkema “irb”, y mpBoj muHHju JoOWIN CMO UCHUC
irb(main):001:0>. I1Ita Ham OH roBopu?

Hcemmce ynyhyje Ha To [1a ce Halna3uMoO Y HHTEPAKTHBHOM OKpyKeme “irb” mporpama Ruby
(irb(main)), xao u Aa ce HaTa3uMo y npBoj TuHHju nporpama (001:0). ITocne cumbo:ma (>) yHOCHMO
KOMaHJy.

VY mporpamckn je3uk Ruby xomanny yHOCHMO a0elieioM jep OH He Iperno3Haje hupummdHa
HUTH JaTHHAYHA cloBa (4, h, m, 1), k, 76, B). Jla OucMo U3BpIIMIH YHOC, YKYIIAIH CMO KOMaHIY
puts ‘Dobrodosli u Ruby svet’, KTukHynmm eHTep u AOOWIN IPUKA3 HaIler 3axTeBa Ha eKpaHy —
Dobrodosli u Ruby svet, 10k HaM je ka0 BpeHOCT Halllel 3axXTeBa y3BpaheHa = nil BpegHOCT.
Haxkon u3Bpiema Hamer 3axTeBa, “irb” Ham omoryhasa ja yHeceMo HOBH 3axTeB Y ciefieho) THHUju
nporpama irb(main):002:0>.
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Jom jeman cumOon koju he HaMm ONlaKIaTu CHalakeme Y IPOrpaMcKoM KOy jecTe cuMOon #.
OH HaM omoryhaBa yHOC KOMeHTapa y OmiIo K0joj TMHIJU IPOrpaMcKoOr Kojia, a HeMa yTHIla] Ha
H3BpIIaBamke IPOrPaMCKOT KOJa.

_ danawm | ~

KomaHpa puts - omoryhaea Ham yHoc Koju he 6ut npuka3saH Ha ekpaHy.

BpegHocT nil - npegcraB/ba HegepUHMCaHY BpeHOCT.

Cmmbon (=>) - HakoH cumbona, nporpam Ham Bpaha BpeqHOCT Haller 3axTeBa.
Cumbon (#) - yHOC KOMeHTapa y nporpamckn ko 6e3 yTuuaja Ha HeroBo U3BpLUEHE.

LS8 4
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3.3. OcHOBHe apUTMETHUKE OTIEpaLUje

Kibyune peun: Kako 61cMo OTIouenn ca yosHasameM Ruby okpykema u pajga
cumbon, 6pojesy, y BeMy, MOpaMo IIPBO Ja ca3HaMo MITa je TO CHMOO0I, Kao U IITa Cy
apUTMETHYUKe 1 KakBH Mory outu 6pojeBu. ITorom hemo npehin Ha ocHOBHE IPO-

orepaupje rpaMcKe OIepalmje.

Cumbon

Ruby cum6o11 KperpaMo Tako MTO Y KOJOHHU HCIpel YKyIlaHe Pedd WIN PedeHuIle 10/ajeMo
(:) — nBe Tauke.

Cum0071 KOPUCTHMO Ka/1a KelnMO 1a Ae(HHAIEMO HEeITo, ajli He jKeIUMO J1a ra IPUKaXKeMO
Ha eKpaHy, HITHU Ja 'a MeBbaMo. YecTo ra HasuBaMo Hen3MemHUBUM cTpuHTroM. Ca I0jMOM CTpUHTa
U paJioM ca BHUM JeTabHuje heMo ce yro3Haru y geny YiiOeHUKa HAMEHEeHOM 00paay CTpUHTA.

Hasemhemo npumep (# Primer 1):

# Primer 1

Bpojesu

V nporpaMckoM je3nky Ruby, 6pojeBu ce Mory IpeJicTaBUTH Ha MHOTO HaUUHa.

MosxeMo X NpeJCTaBUTH HEeT0OpOJHUM 3alicoM, Kao U JeIHMaIHIM OpojeM.

OcnoBHE 001K Opoja Ha3MBa ce HeInM OpojeM (Ipukasyje ce 1eo Opoj, 6e3 genuMaIHe Tadke).
Hasemhemo npumep (# Primer 2):

# Primer 2 ceo broj

1.2.5.35. 51( 14
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Jemumanau 6poj je 6poj Koju cagpKu JeIIMAIHO MECTO U AeIIMMAlHY TadKy.

Hagemhemo npumep (# Primer 3):

# Primer 3 decimalni broj

ApUTMeETHUKe oTiepauuyje — cabupamwe, ony3uMame, MHOXKEHE U Jie-
Jbewe uenux dpojesa

Cabupamwe

OcHOBHe MaTeMaTH4Ke oIepalje y IporpaMcKoM je- HenosHare peun:

3uKy Ruby npmimgso cy jeiHOcTaBHe. 3a cabupame 1Ba Onepatop
6poja KOpHUCTHU ce (+) oneparop, Kkao ]]ITOje I[IPHUKa3aHo y OHepaTop je [eo n3pasa KOJM Ham

cienehum npumepuma (# Primer 4 u # Primer 5). roBOpY Koja onepatmja Tpeba 61TH
[Tokymiaj na BexxOam u ca JpyruM OpojeBUMa. | U3BpLLEHa.
o

# Primer 4

irb(main):001:0 > 1

>

# Primer 5

irb(main):001:0> 1000 + 111
> 1111
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Ony3sumame

Jla GricMo M3BPIINIIM Ollepallijy oay3uMama JBa 0poja, kopuctuhemo (-) omeparop, Kao mITo je
npukaszaso y crneaehnm npumepnma (# Primer 6 u # Primer 7). IIpoex0aj u ca apyrum OpojeBUMa.

# Primer 6

irb(main):001:0> 10-1

# Primer 7

):001:0> 1000 - 111

MHoOXewe dpojesa

Jla 61cMoO H3BpHINIIN OINlepalll]y MHOXKema OpojeBa, kopuctuhiemo (*) oneparop, Kao mTo je
npuKa3aHo y ciegehum npumepuma (# Primer 8 u # Primer 9).

# Primer 8

irb(main):001:0 > 10 * 1
> 10

# Primer 9

irb(main):001:0 > 1000 * 33
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Ilemewe dpojesa

Jla 6ucMo U3BpIIIUIIN Ollepalidjy Aebema OpojeBa, kopuctuhemo (/) oneparop, Kao mTo je
npukaszaHo y cuefehum npumepuma (# Primer 10 u # Primer 11).

# Primer 10

# Primer 11

12in):001:0

[Tornenaj cnenehu npumep (# Primer 12) u youn HempaBIIHOCT.

# Primer 12

irb(main):001:0>11/2

Ja 1 cMo no6umn TadaH pesyirar? MUsspmmuhemo npoBepy U NpHKa3aTy je y ciaexehem mpu-
Mmepy (# Primer 13).

# Primer 13

ITpumehyjm ga cMo kao pesyarar nposepe aobum 6poj 10 ymecto 6poja 11. 3amro? To ce
JlelllaBa 3aTo IITO HaM IIporpaM NPUINKOM JeJbema IelNuX OpojeBa He NpHKasyje ocTarak opoja.
Jla OucMo npukasanu u ocrarak Opoja, MOpamMo yBeCTH JelHMaIHy TauKy, OJHOCHO JelUMalHN
6poj. [TokymiajMo MOHOBO, aJIi OBOT IyTa ca AelIMAIHAM 3amnucoM Opoja (# Primer 14).
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# Primer 14

12in): 00

Jlobunm cMO Ta4aH pe3yirar.

Haumnu cmo Ha npobiieM KoJ iejbema LenuM 6pojem. Illta ce memasa ca ocTaTkoM Opoja
IIPUINKOM JIeJbeEba LieJIor Opoja, Ja I ra HEKako MOKeMO U3padyHaTd U IpHKa3aru’?

Onrosop je MOTBpAAH.

Kopuctuhemo HaBeeHN IpUMep AeJbemba enux OpojeBa, IJie CMO Kao pe3ylITar IPHIHKOM
nepema Opoja 11 6pojem 2 qobunm Opoj 5 u 1oka3zanu Ja To HUje Ta4aH pesynrar (# Primer 16).

# Primer 16

irb(main):001:0>11/2

Kopuctu (%) oneparop, kao mTo je NpuKa3aHo y ciaenehem npumepy, n u3padyHahem ocTarak
Opoja nmpuauKkoM nesbema. [lokymaj na BexxOam u ca JpyruM OpojeBHMa.
A cax na npobamo Ja u3pagyHaMmo octarak (# Primer 17).

# Primer 17

irb(main):001:0 > 11 % 2

1

Buaumo 1a cMo Kao pe3ylnTar IpUINKoM Jesbeha OpojaBa 11 u 2, nobunu ocrarak 1. J]a mu je
ocrarak TagaH? M3ppmuhemo nposepy, u To Tako mrto hemo pesynrar u3 # Primera 16 moMHOXHU-
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THU ca JeIUOoIeM U IOTOM J0JaTH ocTarak qodujeH y # Primeru 17. ITornenaj cienehu npumep (#
Primer 18).

# Primer 18

)(main):00

Kaga kopuctumo (%) onepatop, n3pavyyHahemo camo octatak 6poja npuinkom
LenobpojHor aerbemsa.

A

Omneparyje 1 IpIMepH Koje cMO MPHKa3all jeTHOCTABHU CYy U MOKeTe HX H3BPIIUTH U oMoy
Manupa u 0JI0BKe, a BUXOBOM IIPUMEHOM KPO3 IIPOrpaMcKi KO/ MOJKeTe H3BPIIHUTH BPJI0 KOMILIEKCHE
padyHcke omnepauuje (# Primer 19).

# Primer 19

[Tomohy cnexnehe Tabene noaceTuheMo ce apUTMETHUKHIX oneparopa (Tab. 3.1).

fanopt onuc (yHKIIje omeparopa
omeparopa yre parop
" cabupa BpeHOCTH KOje ce Halase ¢ JIeBe U JecHe

CTpaHe oIeparopa;

Oly3MMa BPEeJHOCT KOja Ce Haja3! C JecHe CTpaHe
- oIeparopa oIl BpeIHOCTH K0ja ce HajJla3!U C JIeBe
CTpaHe oIlepaTopa;

MHOKH BPEIHOCTH KOje ce Hasla3e C JIeBe H JeCHe
CTpaHe oIleparopa;

JIe7TH BPeTHOCT KOja ce Hajia3H ¢ JIeBe CTpaHe
/ olepaTropa ca BpeHOIINy Koja ce Hajlas3H C JIecHe
cTpaHe oleparopa

% H3padyHaBa OCTaTaK HAaKOH JleJberha LelnxX OpojeBa.

Tabena. 3.1. Jlucta aputmeTnukux onepatopa
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3.4. YrpaheHe pyHKUHje

@OyHKINje Cy OCHOBHH /IO, T]. €IeMEHT CBAaKOI IIporpama, MICaHOT
y 0110 KOM nporpaMckoM je3uky. OHe cy Jieo mporpama koju o0aBiba
byHKUNje, KOPUCHNUKE onpelenn 3agarak, KaJ roji UX YHeCeMO y Hall IpPOorpaM.
byHKUnje, yrpaheHe Komuko myTta hemo uxX yHeTH y nporpam 3aBHCH HCKJBYIHBO Of
byHKUNje | Tora KOJIHKO HaM je IIyTa IOTpeOHOo Ja mporpaM H3BpIIH oxpeleHn
“ 3aJarak.

5 N

Cnmbon (==) o3HauyaBa jeHaKoCT BpeAHOCTW Koje Ce Hasla3e ca JieBe 1 leCHe CTpaHe
oneparopa.
YHoc ¢pyHKUmMje y nporpam == nosvBae pyHKLMje y nporpam

LS >

KrbyuHe peyu:

OyHKIM]e ce joIl Ha3uBajy H MeTojie, Ipoleaype, pyTuHe, UT.
OcHoBHa noziena (QyHKIUja je Ha:
1. xopucHIUKe QyHKIIH]jE U

2. yrpaljeHe dyHKIHje.

KopucHuuke ¢yHKHje jecy (yHKI]e KOje IpaBU caM KOPUCHHK Y CKIIaJy ¢ moTpedamMa mbero-
BoOI Iporpama. OHe Npe/icTaBsbajy HMEHOBAHU U CaMOCTaIHH Jeo Koja KOjH u3BpIIaBa ofgpeleHn
3ajaTak JAe(pUHUCAH Of] cTpaHe KopucHuKa. DYHKINja je HMEHOBaHa Ka/la JO] KOPUCHHUK JOAeIN
BJIACTUTH U J€AUHCTBEHHU HA3UB, a CAaMOCTaJIHA, Jep U3BpINaBa CBOj €0 3aAarka Oe3 o03mpa Ha
ocTarak Imporpama.

Vrpaljene ¢pyHkimje jecy QyHKIMje Koje cy cacTaBHH Aeo codTBepa 3a Micamke Halllel IporpaMa
u BUX 00e30eljyje cam mpoussolad. YrpaleHe GpyHKIHje caapKU U IPOrpaMcku jesuk Ruby, y
KoM hemo paauTn.

Vrpaljene ¢yHKIje cy Takol)e IMEHOBaHE U caMOCTallHe, ajli 3a PAa3IHKy Off KOPHUCHIIKHIX
(pyHKIIHja, BEUMa Cy Ha3uBU Bell 10/1e/beHN U HE MOKEMO UX MeHaTH, Bell HX caMO MOXKeMO IIPH-
MEHHTH IPIINKOM MHcamka KoJla Halller Iporpama.

Tabenapro hemo npukazaru yrpaljeHe gyHkIje nporpaMmckor jesuka Ruby (tab. 3.2). Huje
NOTPeOHO YUUTH UX HamaMeT. Y ueme HanaMeT JicTe (yHKIHja WIH BUXOBHX O0jalimbema Ipu
IporpaMHpamy y OMIO KOM IMPOrpaMcKoM je3HKy Huje 100po, a Hu kopucHo. Hamena yrpal)eHux
(yrkmmja je na HaM onakmajy obaBipame oapeljeHor 3agarka. MokeMo 03BaTH OHOCHO IIPU-
MeHHUTH yrpaljeHy (yHKIHI)y YKOIHKO HaM OAroBapa paimba Kojy hie oHa u3BpmuTH Kako 01 cMO
00aBIIN 3a0aTaK.

O6jacHuhemMo HaMeHy IojeINHNX yrpaljeHNX (QyHKIM]a NpuKa3aHux y Tabenu: Abort — npe-
KHJa H3BpIIaBame nporpama, Array(obj) — spaha o0jekar HakoH IITO ra IPeTBOPH Y HU3 oMohy
oneparopa obj.to_a, Integer(obj) — Bpaha o6jexar HakoH IITO I'a IPeTBOPH Yy I1eo 6poj momohy
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omeparopa obj.to_i, loop {...} —moHaBspa 010K KOZI0Ba KOJU C€ Halla3u YHyTap BUTHYAcTe 3arpaje,
gets([ rs = $/]) — uuTa Ha3WB JaTOoTeKe HaBeJeHe Y KOMAaHIHO] THHUHU, String(obj) — Bpaha o6jexar
HAKOH IITO I'a IPeTBOPH y CTPUHT nomohy oneparopa obj.to_s. Kpo3 npumepe koje hemo obpa-
huBatu y oBOM noraBipy YIOeHHKa Hayduheln IpakTUYHO J1a IPUMEHUII U KOPHCTUII [I0jelHe

yrpalese QpyHkIHje.
VKONHKO Te HHTepecyje Ja ca3Halll BUIlle I YIIO3HANI ce ca MpeocTanuM (yHKIHjaMa MOXKell

HCTpakUBaTH U MUPHTH CBOje 3Hame y3 noMoh cieneher nmaka https://ruby-doc.org/docs/ruby-
doc-bundle/Manual/man-1.4/function.html.

JIucta yrpaljernx ¢ynkuunja y mporpamckoM je3nky Ruby

abort exit([ result = 0]) open( path[, mode = “r”’]) | sleep(] sec])
Array( obj) exit!([ result = 0]) p( obj) split([ sep[, max]])
at_exit {...} fail(...) print([ arg...]) sprintf( fmt[, arg...])
autoload( Float( obj) printf( fmt[, arg...]) srand([ seed])
classname, file)
binding fork proc {| x/...} String( obj)

fork {...} proc
block given? format( fint[, arg...]) pute( ¢) syscall( sys[, arg...])

callcc {| c|...}

gets([ s = $/])

puts([ str])

system( cmd], arg...])

caller([ n]) global variables raise(...) sub( x, y)
catch( tag) {...} g::igg % )?} rand([ max = 0]) EEE:E i) }?}
chomp([ rs =$/]) | gsub!(x,y) readline([ rs = $/]) test( test, f1[, £2])

chomp!([ rs = $/]) | Integer( obj) readlines([ rs = $/]) th_ll'f)w( tag[, value =
ni
chop lambda {| x|...} require( lib) trace var( var, cmd)
proc {| x|...}
chop! load( file[, private = false]) | scan( re trap( sig, cmd)
scan( re) {|x|...} trap( sig) {...}
execﬁ )cmd[, loop {...} set_trace func( proc) untrace var( var|, cmd])
arg...

Ta6ena 3.2. Jlucta yrpahenux ¢yHkuvja y nporpamckom jeauky Ruby
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3.5. CtputroBu (H1W30BH)

KrbyuHe peuu:

CTpuHI, Tj. HU3 Ipe/CcTaBlba IUCTy KapakTepa KOJU ce Hajase y
CTPUHT, MOBE3VIBatbE, onpeljeHoM Hu3y. CTPUHIOBH Cy OKPYKEHH JeJHOCTPYKHM 3HAIlIMa
KOHBEp3Vja HaBoza (‘Jlobap maH’) miIn ABOCTPYKHM 3HaImMMa Hagoza (“J{obap
. nan”). Ha 006a HaunHa MOXeMO CTBapaTH HU3.

Kapakrep je ocHOBHa cI0BHA HHpOpMallja y Iporpamy, OH ¢€ OJHOCH Ha CJIOBO, Opoj mwin
3HaK UHTEPIyHKIIH]e.

VKOIHKO XeJINMO J]a Ce y HalleM CTPHUHIY IpHKaXe [10jeINHadHy [IUTAT, TO MOXKEMO YpaJIuTH
Ha ciefeha qBa HaumHA Npukasada y npuMepuMa (# Primer 20 u # Primer 21).

# Primer 20: dvostruki znaci navoda

irb(main):001:0

Y npumepy 21 nojasipyje ce 3HaK (\). OH roBopu padyHapy Ja 3HaIll HaBoJa KOjU ce Hallase
YHyTap CTpUHIa YKJbYy4y]y Y Bera HaBeJleHe NUTHpaHe 3HakoBe. /[BoCTpyKH 3HaI HaBoJa J03BO-
JhaBajy HaM Ja ypaauMo nose3uBamkbe Ruby koza ca ctpHropuMa. OcHOBHA cHHTakca je: # {Ruby
KOJ uje oBzie}, a BpaheHu u3pa3 6uhe crojeH ca crpudroM. [Ipukasahemo nosesusame Ruby kona
ca ctpHrosuMa y cinenehem npumepy (# Primer 22).

# Primer 22: interpolacija stringa
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4 m b

' MoBe3mBare Ruby Koaa ca cTpHroBuMa $yHKLMOHMLLE caMo Kafa ce Hanasu umehy
[ABOCTPYKMX HaBO[HMKa.

Tlopehemwe jeHaKOCTH

YecTo ce Aemiasa Ja je HOTpeOHO 1a IPOBEPHMO J1a JIH Cy JBe BpeJHOCTH jeqHake. [Iporpamcku
jesux Ruby 1o3Bo/baBa HaM Ja TO U YPaJAUMO HA jeIHOCTaBaH Ha4uMH. J[a OHcMO TecTupain jes-
HAKOCT /IB€ CTBapHU, MOXKeMO KOPHCTUTH (=) omneparop. [IpumenoM Tor oneparopa ynopeauhemo
o0jeKxTe ¢ IeBe CTpaHe oneparopa ca 00jeKToM Ha JIeCHO) cTpaHu oneparopa. [Torom hemo noburu
nHpopMalje aa 11 je nopeheme HCTUHUTO WIN JTaXHO, JoOouheMo npukas (true) 3a HCTHHHUTOCT,
OIIHOCHO je[IHaKOCT BpeAHOCTHU WM npukas (false), ykomuko nopeljeme HHje jeqHAKO.

Hcnpobahemo To Ha crienehem npumepy (# Primer 23).

# Primer 23: poredjenje jednakosti

):001:0 >

[Tpumehyjemo aa cmo, mopenehn 6poj 7 ca 6pojem 7, moOUIN Kao OArOBOP true, MTO 3HAYU 1A CY
00jeKTH ¢ JIeBe U ca JecHe CTpaHe jeJHaK!U, 0K CMO IpWINKoM nopelema 6poja 7 ca Opojem 2 kao
oznrosop noomH false, mro 3Ha4M fa 00jeKTU HICY jenHaku. Taxole, OBakaB Ha4UH ropel)ema MOXKEMO
NPUMEHHTH 1 KoJI mopel)ema cTpuHroBa, mro hemo ucnpodaru Ha cinegeheM npumepy (# Primer 24).

# Primer 24: poredjenje jednakosti

irb(m
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Jlo caga cMo BHIeNIH J1a MOKeMO IIopeauTy OpojeBe Kao U CTPHHIOBE, a J1a T MOKeMO U3Bp-
muTH nopelemse 6poja u cTpuHra, nokymaheMo fa cazHamo u3 ciegeher npumepa.
Hcnpobahemo To Ha cenehem npumepy (# Primer 25).

# Primer 25: poredjenje jednakosti

in):002:0 >

ITpu nopelewy aBa ncTa Opoja, Kao y HaleM IpUMepY, JeIHaKOCT JIEBe U IeCHe CTpaHe je TadHa,
T]. HICTHHHTA, Kao U Ko nopelema a8a crpuara. Mel)ytuM, ysul)amo 1a kaja HOpeIUMO CTPHHT C
JeBe CTpaHe H Opoj ca AecHe CTpaHe, JeJHAKOCT HUJe TayHa, Tj. 00JeKTH C JIe€Be U ca JecHe CTpaHe
HIICY JeTHAKH.

TloBe3uBamwe CTPUHTOBA

IIpu paay ca CTPUHIOBHMA Y IIPOrPaMCKoOM je3uKy Ruby MokemMo H3BPIINTH ITOBE3HBakE
ctpunrosa. Kako hemo to ypaauTtu u mra hemo 106uTH Kao pe3ynrart, 3akpydnhemo u3 ciegehnx
npumepa (# Primer 26).

# Primer 26: povezivanje stringova

'uradi'

'dobro' + 'nameran’
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JlornyHo je Aa momucaumi Aa hemo kao pesynrar 1ooutu 6poj 5, jep ako cabepemo 6pojeBe 2 u 3
no6ujamo 6poj 5, aimu To Hje TagaH oAroBop. bpojeBu cy npuka3aHu Kao CTPUHIOBH U He MOKEMO
nx cabparu. OBUM ITOCTYTIKOM BPIINMO IIOBE3HBamke CTPUHIOBA U J00HjaMO Kao pe3yiaTar CTPHHD
‘23’ npukasad y ciefgehem npumepy (# Primer 28).

# Primer 28: povezivanje stringova

[TTa MuCTNII Aa 11 MOXeMO Ja cabepemo cTpuHT u 0poj? Xajae aa To ucnpodamo y cienehem
npumepy (# Primer 29).

# Primer 29: povezivanje stringa i celog broja

Kao onrosop, J00MIH CMO IPENIKy y IOCTaBJbakby 3aXTeBa, 3aT0 MITO He MOXKEMO Ja cabupamo,
TJ. Op0oj He MOXKEMO J1a 10/1ajeMO CTPHUHTY, Ka0 HU CTPUHT Opojy H HeMaMo pe3ynrar. Ha koju HauuH
MO’KeMO J1a KOPUTYjeMO Hall 3aXTeB Kako OU CMO JTOOWIIN jKeJhbeHH Pe3ylITar?

Mopamo aa U3BpIIIMO KOHBEP3H]y CTpUHra y Opoj uiH oOpHYyTO KOHBEp3H]y Opoja y CTPHUHI,
mro ieMo nokasaru y ciezieleM NormnasIby.

.
KoHBep3#uja CTpUHTa

Konsepsuja crpunra
VKOJIHKO JKeMO Ja cabepeMo CTpPHHT 1 6poj, ko- | KOHBEp3uja CTpuHra je noctynak
puctuhemo nctu 3axreB. HamoMmenynu cMmo na Mopamo | [IPE€TBaparba CTpWHIa y Apyr TUr
M3BPIIUTH KOHBEP3U]y CTPUHTA KaKO OMCMO MX MTOBE3aIH. ,\IiO.ElaTa Ka.

Ham 3axteB (# Primer 30).

# Primer 30: konverzija stringa
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KonBep3njy ctpunra hemo u3BpmuTH Ha ciiefeln HAYUH — CTPUHT Y HallleM NpuMepy je ‘2.
Kaxo 6mcmo ra cabpanu ca 6pojeM 3, MOpaMo U3BPIIHTH BeroBy KOHBEP3H]y, H TO Tako mTo hemo
IPHIINKOM YHOIIEHa 3aXTeBa CTPHHIY JOAAaTH O3HAKY Koja ra KoHBepTyje y 6poj (to_i). To hemo
npuka3atu y ciegehem npumepy (# Primer 31).

konverzija stringa

Kama cMo caBiiajjamy KOHBep31jy CTPUHI'A, HAlll 3aXTeB MOKEMO IIOCTABUTH Y IIPAaBIIHOM OOIIHKY,
Kao IIITO je MpHuKa3aHo y cienehem npumMepy u godnhemo xesbeHH pe3yarar (# Primer 32).

# Primer 32: konverzija stringa

Hajuemhu oneparopu NpUINKOM BpIlemha KOHBep3Hja Cy:

to 1— KOHBepTyje CTPHUHT y 11eo 0poj;
to f— KoHBepTyje CTPUHT y JAelUMaIHu Opoj;
to s — KoHBepTyje OpOj y CTPUHL.

Hcrpobaj oBe oneparope KOHBep3Hje Ko Kyhe miM y MKoIH, I1a IPOAICKYTY] O Jo0HjeHIM
pe3yiTaTHMa Ha 4Jacy.
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3.6. TlpomeHmuBe

[TpomenspHBe ce KOpHCcTe paau o0e30eljuBama MecTa y MEMOPHjH
padyHapa 3a cKIagumTesne nojaraka. OHe UMajy Ha3UB H TPEHYTHY
NPOMeH/bUBE, BpeHOCT. BpegHoct Moxe 6UTH OpOj, CIIOBO MU TEKCT.

BpeaHOCT NpoOMeH/bBE Ha nmpoMeHIbIBe MOXKEMO ITIeJaTH Kao Ha KOHTeJHep KOjH cajp-
K1 nHpopManuje u nojaarke. tbuxosa jeuHa cBpXa je O3HaYaBame,
CKJIAUIITERHe U IyBamke 110/1aTaka Y MEMOPHU]H.

Krbyune peun:

Ilonena BPEOHOCTHU TTPOMEHBUBUMA

JeiaH oz HajTeXKUX 3a7aTaka y IporpaMHpamy jecTe Jojela Ha3uBa IpoMeHspuBo]. Kana npo-
MEHJBUBO] I0JIeJbYjEMO Ha3UB, MOpPaMoO Ce TPYAUTHU Ja OH Oyze mpenusaH U pa3yMJbUB APYroM
porpamepy.

Kana noznespyjemMo BpeqHOCT IPOMEHIBHBO], KopHcTHhieMo cuMOo01 (=). iMe npoMeHTbIBe YHOCH-
MO ¢ JIeBe CTpaHe CHMO00I1a, a BpeTHOCT KOy JKeIHMO J1a TOeIIMO IPOMEHJBHBO] H /1A J€ CadyBaMOo,
YHOCHMO ca JIecHe cTpaHe cuMbomna, kao y cinenehem npumepy (# Primer 33).

Primer 33: dodela vrednosti promenjivoj

# pozvacemo promenjivu kako bi smo proverili da i smo pravilno uneli njenu
vrednost

irb(main)

VY IpeTxoIHOM IPUMEpY, 3a IPOMEHJBPIBY moje_ime cadyBalll CMO Yy MEMOPHUJU H leHY Bpe]-
HOCT IIpHKa3aHy cTpuHroM ‘Marina’.

IIpe Hero mTo Npo4uTam o0janIkbekhe, IpuKazaheMo IpuMep y KOM CMO IPOMEHJBIBO] X IIPUIPY-
JKIJIH BPEIHOCT 3, IPOMEHIBUBO] Y BPEIHOCT X, a IOTOM CMO IIPOMEHIBUBO] X IPOMEHIUIHN BPEIHOCT
y 5. IllTa MuCcIuII, KONNKA J€ BPeIHOCT IPOMEHIBIBE Y HAaKOH IPOMeHEe BPEIHOCTH IIPOMEHIBHBE
x? ITornenaj cienehu npumep U IPOAUCKYTY] O TOMe Ha dacy. (# Primer 34).

Primer 34: dodela vrednosti promenjivoj
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Buaumo fa je BpeIHOCT Koja je MeMOpIcaHa 3a IPOMEHIbUBY X=3, Ka0 1 J1a je BPeIHOCT 3a Ipo-
MEHJBHBY ¥, KOja je jellHaKa IPOMEeHJbUBO] X, Takolje, MeMoprcaHa BpenHocT 3. [ToroM npoMeBHBO]
X JIo[IeJbyjeMO HOBY BpeHOCT 5, Koja ce Memopuite. Kaja 61cMo o Hamer mporpama 3aTpaxiin
nH(opManujy KoIuKa je BpeHOCT IPOMEHIbHIBE Y, JOOMIN GHCMO J1a je BeHa BpeJHOCT U J1ajbe 3,
6e3 063upa Ha MPOMEHY BPEJHOCTH IPOMEHJbUBE X.

3amTo je To TaKko?

ITpoMeHbHBE HaM J103BOJbaBajy J1a MeHhaMo BIX0BEe MeMOpHCaHe BPeIHOCTH, alll y HallleM
cIIy4ajy, Mopam 0lCcMO IIOHOBO J1a JOAEIMO BPEIHOCT IIPOMEHIBHIBO] ¥, Kako 61 ce OHa Ipo-
MeHHTa. YKOIUKO TO He ypaauMo, 6e3 0031pa Ha IIpoMeHe BpeJHOCTU IIPOMEHIbUBE X, BPeJHOCT
IIPpOMEHJbUBe Y yBek hie OUTH jeHaka 3, jep je Tako yIHcaHa y MeMOpH]Y.

ITornenajre cnefehu nmpuMep U TecTHpajTe Ia Kpo3 IporpaM Kako OHcTe yBH 1€ IIITa ce jorala
C BpeHOCTHMA IPOMEHJBUBHX X H Y (# Primer 35).

Primer 35: dodela vrednosti promenjivoj

irb(ma

p .

irb(mai

3
> 5

irb(main):
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Huje HeonmxoIHO 1a BPeIHOCTH IPOMEHBUBIIMA JIONETIMO MH, Bell MojkeMo HaricaTu KO,1 Tako
JIa BpeJHOCT IIPOMEHJBHBO] AoAenu KopucHUK. To hemo ypagutu kopucrehn metony get.chomp.
Omna KOpUCHHKY Jaje MOryliHOCT 1a yHece TpaykeHy HH(pOpMaLujy H 1a IPUTHCKOM Ha TacTep Enter
nobuje MpuKa3aH OArOBOP Ha IIOCTaBJbeHH 3aXTEB.

= m =4
Fi

' MeTopaa get.chomp — omoryhasa KOpUCHUKY fla yHece 1 jofenv BpeHOCT 3a TpaKeHy
| MPOMEHSbUBY.

N\

[Tpukazahemo nocrynak y cinenehem npumepy (# Primer 36).

Primer 36: dodela vrednosti promenjivoj od strane korisnika

gets.chomp

nese ime i pritisne taster enter

| 5
Jovan

# na ekranu se ispisuje sledeci zapis

irb(main):002:0 > prezime = gets.chomp
Jovic

> “Jovic”
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HakoH yHOCa BpeIHOCTH IIPOMEHJbHBUX O]l CTPaHe KOPUCHHUKA, ¢ IPOMEHBUBIMA MOXEMO J1a
paauMo Ha KpeaTHBaH Ha4lH. YKOIUKO IIPOMEHJBHBO] ime, 3a KOJy je BpeHOCT YHEO KOPHCHHK
(Jovan), xenumo na npunogamo ciegehu ucnuc ‘je najbolji djak!‘, nporpam he Ham Bpatutn
HCIIIC Ha eKpaHy kao y cienehem npuMepy (# Primer 37).

Primer 37:

ime +

an je najbolji djak!”
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3.7. MeTope Koje KOPUCTH MPOTPaMCKH je3uk Ruby

ITporpamepu ce gecto cycpehy c npobnemMoM aa oapeljeHn neo

Krbyune peun: "
KOZIa MOpa Ja ce U3BPIIH MHOTO IIyTa y TOKy nporpama. Kako 6u ce

meTofe, fedpuHncarbe u30erao Taj mpodneM, y BehiHH IporpaMcKiX je3uka IIoCTOJU OIIja

MeTo[€, yCJIOB), Nope- Koja ce HasmBa Ipouenypa. OHa omoryhasa Ja ce 3ajeJHIYKHI KO

betrba, kKoMOMHOBaHM MIOCTaBU Ha jeTHO MeCTO.

n3pasu VY nporpamckoM je3uky Ruby, nponenypy HazuBaMo METOIOM.

' ' Kako 6McMO KOPHCTHIIM METOy, MOpPaMo YIIOTpeOUTH 3a BY pe3ep-
BucaHy ped def. HaxoH neunucama MeToe JoAesbyjeMo jo] Ha3uB. Iloce Tora MopaMo cTaBHTH
pesepBHcaHy ped end, Kako OUCMO 03HAYIUIM 3aBpIIETaK HBEHOr Je(pUHICABkA.

./’. m

|
HedbunHncarbe metoge Bpummo rnomohy pesepsucaHe peun def.
3aBplueTak gedpuHucarba Metofe BpLunMmo nomohy pesepsucaHe peun end.

\

Vnorpeba metosie nipuka3aHa je Ha ciefeheM npumepy (# Primer 38).

Primer 38: definisanje metode

CazHany cMo Kako ce Je(pHHUITY H UMeHY]y MeTozie. Y crneaehuM npuMepuma aedunaucahemo
MeTozie cabupama u ofy3uMama. Ciuenu npumep AeduHNCcakba MeToAe cabupama (# Primer 39).

Primer 39: definisanje metode sabiranja

abiranje (a, b)

# pozvacemo definisanu metodu i izvrsiti unos vrednosti za koje nam je potreban rezultat

irb(main):004:0 > ranje(10, 13)




L 3.7. MeToge Hoje kopucTu nporpamckm jesus Ruby -

HaxoH neduHucama MeTosie cabupama, y 6110 KOM TpeHyTKY IIcama IporpamMa MokeMo I10-
3BaTy MeTO/Ty cabupama H J00NTH, Kao pe3yiITar, TpaxkeHu 30up. McTo mpasuito Baxu 1 3a cieiehn
npumep AepuHUCaBa MeToAe ofy3uMama (# Primer 40).

Primer 40: definisanje metode oduzimanja

in):001:0 > def oduzimanje (a, b)
- a-b
irb(main)

# pozvacemo definisanu metodu 1 izvrsiti unos vrednosti za koje nam je potreban rezultat

VY cnepehum npumepuma (# Primer 41 u # Primer 42) nedpunncahemMo U MeToAy MHOXKeHa U
Nebema.

Primer 41: definisanje metode mnozenja
irb(main):001:0 > def mnozen

irb(main):002:0> a * b

# pozvacemo definisanu metodu i izvrsiti unos vrednosti za koje nam je potreban rezultat
irb(main):004:0 > mnozenje (3, 7)

- 21
F.A




- MHGOpMATHHA M padyyHapCcTBo )

Primer 42: definisanje metode deljenja

irb(main):001:0 >
irb(main):002:(
irb(main):003:0 > end

# pozvacemo definisanu metodu i izvrsiti unos vrednosti za koje nam je potreban rezultat

ain):004:0 > deljenje (21, 7)

IToxymajMo jom Maiio ja ce mourpamo Merogama. Moxemo nedurncaru Mmeroay koja he mo-
MHOKUTH WIN TofieuTy Beh neduHncane MeTozie cabupama 1 ofy3uMama. [Ipuxasahemo npumep
MHOXeHa HaBe[IeHNX Te()UHICAHNX MeTo/1a, a TH Ko Kyhe niy y MKOJIH, TOKYyIIaj Ja CAaMOCTATHO
ypaaum npuMep aebema Beh neduHmcaHx MeToa cabupama u ogy3uMama (# Primer 43).

# Primer 43: rad sa definisanim metodama

b(main):001:0 : def mnozenje_metoda (metoda_s
1etoda_oduzimanja)

metoda sabiranja * metoda oduzimanja

irb(main):003:0 > end

# pozvacemo definisanu metodu 1 1zvrsiti unos vrednos
irb(main):004:0 > mnozenje_metoda (sabiranje (

- 69

Ycnosy, nope’r)el-ba, KOMOUHOBAHW U3pa3n, TAYHO U HETAYHO

IIporpamupame y nporpamMckoM je3uky Ruby, kao H y ocTamuM IporpaMcKuM Je3HIIMa, 3aXTeBa
KpeHpame 1 Ipahiembe ToKa 3axXTeBa Kako OH CMO JIOIIIH O BEeroBOr peliemka. Y TOKY IporpaMu-
pamba, MOpaMo MOCTaBIbaTH yCIOBE, HOPEIUTH BPEIHOCTH, KOMOMHOBATH H3pase, 1o0ujaTu TadHe
I HeTa4He TBpAmbe U1/. Kako O1cMO cBe TO MOCTHUININ, MOPaMO Jia € YIIO3HAMO ca CHMOO0IIMa
omnepanuja koje hemo kopuctutu. Habpojahemo cBe koje cMO 70 caZa yIo3HAIU, a CUMOoJe U BU-
XOBa 3Ha4Yema npukas3ahemo TabenapHo (Tabena. 3.3).
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( 3.7. MeToge Hoje kopucTu nporpamckm jesus Ruby -

1. Onepamuje nopehema <=, <, >, > =
2. Onepanyje jeqHaKOCTH ==, | =

3. JIoruuka onepanyja &&

4. Jlornuka omnepanuja ||

TabemnapHu npuka3 cuM0O01a onepaiyja 1 ’bUX0Ba 3HaUema (Tabena 3.3)

Cumbon

: 3Hademe cuMoOoIa
ornepanmje

Mame TN jeJHaKO, BPEHOCT KOja ce HalasH C JIeBe
== cTpaHe cuMO00JIa Mamka je HIN jeHaKa BPeJHOCTH
KOja ce HalasH ca JiecHe cTpaHe cuMOo0a;

Mame, BPeIHOCT Koja ce Halla3H C JIeBe CTpaHe
< cuM0Oo71a Mama je o] BpeIHOCTH K0ja ce Halasu ca
JecHe cTpaHe cuMOo0a;

Behe, BpeIHOCT Koja ce Halla3u C JIeBe CTpaHe
> cumM6bora Beha je o BpeIHOCTH KOja ce Hajltasu ca
JecHe cTpaHe cUMOo0a;

Behe 1IN jeHAKO, BPEIHOCT KOja ce Halas! C JeBe
== cTpaHe cuMOoi1a Beha je Win jelHaKa BpeAHOCTH
KOja ce Halla3| ca JIeCHe cTpaHe cuM0Ooa;

JeIHaKo, BPeIHOCT KOja ce Halas3| ¢ JIeBe CTpaHe
== cuMOo0IIa jeJHAaKA je BPeIHOCTH KOja ce Halla3! ca
JecHe cTpaHe cuMOoIIa;

HUje jeJHaKO — Pa3IMIUuTO, BPEIHOCT K0ja ce Halas3n
= C JeBe cTpaHe cuMO0iIa Hije je[lHaKa BPeIHOCTH
KO0ja ce HalasH ca JecHe cTpaHe cuMO00a;

U, BpeHOCT KOja ce Hajlas3| ca JIeBe CTpaHe
&& cuMO0IIa 1 BPEeIHOCT KOja ce Halas3| ca JecHe
cTpaHe cuMOoIIa HCITyBHhaBajy IOCTaBIbEHHU YCIIOB;

IUIH, BPETHOCT KOja ce Halas3H ¢ JIeBe CTpaHe
[ cuMOo07Ia HIIM BpeIHOCT KO0ja ce Hajla3H ca JecHe
cTpaHe cuMO00JIa HCIYyHaBa IOCTaB/beHH YCIIOB.

Ta6ena. 3.3. Jlucta cumbona onepatluja u HixoBa 3Hauetba

Jla GucMmo caBnajanu NpuMeHy cuMOona onepanyja, ypaauhemo cieaehe 3agarke.
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3aparax Op. 1
Hanumu nporpaMcku KO y HHTepakTHBHOM irb okpyxemy, kojuMm hem IpoBepuTH Ta9HOCT
HCKa3a Ja je 6poj 4 mamu ox 6poja 6.

Resenje zadatka br. 1

=> true # tacno

3anarax Op. 2
Hanumu nporpaMcki KO y HHT€PaKTUBHOM irb okpyxemy, kojuM hem npoBepUTH Ta9HOCT
HcKa3a 1a je Opoj 2 Behu ox 6poja 5.

Resenje zadatka br. 2
irb(main)

> false # netacno

3aparak Op. 3
Hanumu nporpaMcki KOJ y HHT€PaKTHBHOM irb okpyxemy, kojuM hemn npoBepuTH TA9HOCT
MCKa3a 1a je 0poj 34 Mamu Win jeaHak 6pojy 35.

Resenje zadatka br. 3
irb(main):001:0

=> true # tacno

3anarak Op. 4
Hanumu nporpaMcku KOJ y HHTePaKTHBHOM irb okpyxemy, KojuM hem npoBepuTH Ta9YHOCT
HCKa3a 1a je O6poj 77 Behu nnu jegHak o6pojy 77.

Resenje zadatka br. 4

irb(main):001:0 >
> true # tacno
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3anarak 6p. 5
Hanumu rnporpaMckul k6] y HHTepakTHBHOM irb okpykemy, KojuM hem mpoBepuTH TaYHOCT
uckasa 1a je 06poj 32 jequak 6pojy 32.

Resenje zadatka br. 5

5

irb(main):001:0 > 32 ==3

> true # tacno

3anarak 6p. 6

Hanummu nporpaMcki kO] y HHTepakTHBHOM irb okpykemy, KojuM hemm IpoBepuUTH TaYHOCT
nckasa 1a je 6poj 45 jeqHak 6pojy 46.

Resenje zadatka br. 6

irb(main):001:0 > 45 == 46

> false # netacno

3anarak 6p. 7
Hanumnmu nporpaMcki kO] y HHTepakTHBHOM irb okpykemy, KojuM hemm IpoBepuUTH TaYHOCT
ucKasa 11a je 6poj 45 paznuaut ox 6poja 46.

Resenje zadatka br. 7

irb(main)

3anaraxk 6p. 8
Hanumu nporpaMckil KOJ y HHTepakTHBHOM irb okpykemy, KojuM hem npoBepuTH TaYHOCT
ucKasa 1a je 6poj 45 paznuaut ox 6poja 45.

Resenje zadatka br. 8

irb(main):001:0 > 45 !:

97



- MHGOpMATHHA M padyyHapCcTBo )

)\:I 3amarak 6p. 9
Hanumu nporpaMcku KO y HHTepakTHBHOM irb okpyxemy, kojuM henr npoBepuTH TaqHOCT
HCKa3a 1a je 6poj 45 pazmaut ox 6poja 46, kao u aa je 6poj 73 jenHak Opojy 73.
Resenje zadatka br. 9
irb(r ):001:0> (45 !=46) && (73 = 73)
> true # tacno
). ~
\ 3aparak 6p. 10

Hanumu nporpaMckil KO y HUHTepakTHBHOM irb okpykemy, KojuM hem MpoBepUTH TaTHOCT
HCKa3a 1a je 0poj 45 pazmmuut ox 6poja 45, kao u aa je 6poj 73 jennak 6pojy 73.

Resenje zadatka br. 10
ain):001:0 > (4

- false # netacno

\ 3anarak Op. 11
Hanumu nporpaMcky KO y HHTepakTHBHOM irb okpykemy, kojuMm henr npoBepuTH TaqHOCT
JeIHOT OJ1 ICKa3a: IIPBU HCKa3 I71acu J1a je 0poj 45 pasnugut ox 6poja 23, a Ipyru Uckas aa je 6poj
73 jenHax Opojy 72.
Resenje zadatka br. 11

irb(main):001:0

> true # tacno

?\ 3aparak Op. 12
Hanumu nporpaMckul KO y HHTEPaKTHBHOM irb oxpyxemy, kojuM hem npoBepuTH Ta9HOCT
jemHor o ucKas3a: MPBU HcKa3 I1acH Ja je 6poj 23 jeqHak Opojy 22, a Apyru uckas ja je 6poj 72
jenHak 6pojy 73.

Resenje zadatka br. 12

irb(main):001:0

# netacno
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3anarak 6p. 13

Hamnumy nporpaMcki K6/ y HHTepakKTUBHOM irb okpyxkemy, kojum hem npoBepuTH /1a 11 IPBH
U APYTH UCKa3 UMajy jellHaKe BpeJHOCTH. 3a IPBH HCKa3, YHeCH IPOMEeHIbHBe a, b 1 ¢, 1o1enu um
IIPOH3BOJbHE BPEIHOCTH, a BUXOB 30Hp npe/cTaBibahie BpeqHOCT npoMemuse d. 3a Apyru Hekas,
pa3nuka BpeJHOCTU NPOMEBHBUX € U a Npe/cTaBibalie BpeJHOCT IPOMEIBE €.

Resenje zadatka br. 13

irb(main):001:0 >

irb(main):006:0 >

> false
# netacno, vrednost prvog iskaza iznosi 15, vrednost drugog iskaza iznosi 4, iz cega
zakljucujemo da nemaju jednake vrednosti.

3anarak 6p. 14

Hamnumy nporpaMckil K6/ y HHTepakTUBHOM irb okpyxkemy, kojum hem poBepuTH /1a 11 IPBH
U IpyTu HcKa3 NMajy jelHaKe BPeJHOCTH. 3a IIPBU HCKa3 YHeCU IIPOMeHJbHBe a U b, a 3a apyru
IICKa3 YHeCH IpoMeHbHBe ¢ U d; 10/1eI UM NPOU3BOJbHE BPEIHOCTH.

36up npomemUBHX a u b npecTaBibahie BpeHOCT IPOMEHIBHBE €, 0K fie pa3Iika MpOMembUBIX
¢ u d npeacTaBIbaTH BPpeAHOCT IpoMeHIbuBe f.

Resenje zadatka br. 14

irb(main):001:0 >

¥
. 4

irb(main):002:0:

. .y

09
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irb(main

. T
f

irb(main):004:0

Ise
# netacno, vrednost prvog iskaza iznosi 11, vrednost drugog iskaza iznosi 4, iz cega
zakljucujemo da nemaju jednake vrednosti.

100



i 3.8. [paHatme -

3.8. TpaHamwe

I'paname y mporpaMupasy Hajdemhe Be3yjeMo 3a pasrpaHare

Krbyune peyu:

aJITOpPUTMe U pasrpaHaTy NporpamMcKy CTpPyKTYpY.
rpaHarbe, n3jaBa I'paname je neduHICAHO HCIyBaBameM ofpel)eHor ycIoBa ocTa-
cnyyvaja BJBEHOT y 3aaTKy Iporpama. ¥ mporpamckoM je3uky Ruby, y kome

JI0 pelemba 3a/1aTka J0Ia3uMo IpaHakbeM, 3a1aTak MOKEMO HalllCaTH
KopHucTehn 0CHOBHE JIOTHYKe CTPYKType Koje HMajy cBoje pe3epBucaHe peun. [Tomohy THX pesep-
BUCAHUX pedH case (caydaj), when (kxan), else (unaue) u end (kpaj), kao i momohy pe3epBHCAHUX
peuu if (axo), elsif (ako unaue) u else (MHaue), nucahemo noTpedHe KOAOBE 3a 3a/1aTKe KOjU CIIeIe.

V ciydajy npuMeHe pe3epBHCaHUX pedn case, when, else u end, Ham KO/ HCIICYJ€MO Kao
U3]aBy ClIydaja KOJU CMO IIOCTAaBUIN, 0K IPIMeHOM pe3epBucanux peud if, elsif u else Tpaxxumo
IIOTBpJaH WM HeraTHBaH ONrOBOp Ha Haml 3axTeB. [IpukaszahieMo u TecTupaTu 3agaTke 3a 00a ciy-
qaja (3agarak 15, 3agarak 16, 3agarak 17 u 3ajgarak 18).

3anarak 15.

Hanumu nporpaMcku K07 y HHTepakTHBHOM irb okpykemy IPUMEHOM pe3epBUCAHIX pedl
u3jaBe ciaydaja. Heonmxo/iHO je KOpUCHUKY oMoryhutu fa yHece 6o koju 6poj 1o 6poja 10. V
ciIyd4ajy Ja KOPUCHUK yHece Opoj 5, mporpam he Bparutu ucnuc “tvoj broj je 57, mok y ciay4ajy
Ja KOPUCHUK yHece 0poj 2, mporpam he Bpatutu ucnuc “tvoj broj je 2. MHade, ucnuc koju
he mpuka3aTu IporpaM yKOJINKO KOPHCHHUK HHUje YHeo HHU Opoj 5, Hu 6poj 2, rmacu “broj koji
si izabrao nije ni 2 a ni 5.

Resenje zadatka br. 15
irb(m
irb(main):002:0 >

# korisnik unosi
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3amarak 16.

Hanumu nporpamcku KO y HHTePaKTUBHOM irb okpykemy IPUMEHOM pe3epBHCAaHHX pedn
n3jaBe ciaydaja. HeomxoaHo je omoryhutu KOpUCHUKY J1a yHece 0110 koju 6poj 1o 6poja 10, koju
he mpencraBpaTH BpeIHOCT IIPOMEBHUBE a. Y CIIy4ajy Ja KOPHCHHUK yHece Opoj 5, mporpam he
BpaTuTH Heimc “tvoj broj je 57, 1ok y caydajy /1a KOPUCHUK YHece O0poj 2, mporpam hie Bpatutu
ucnuc “tvoj broj je 2”. Muaue, ucnuc koju he nporpam npukasari yKOINKO KOPUCHUK HUJe YHEO
Hu Opoj 5, HU Opoj 2, m1acu “broj koji si izabrao nije ni 2 a ni 5. Ha xpajy 3agaTka OpuKax)H
BPEIHOCT IIPOMEHJbHBE KOJy j€ YHEO KOPHCHHK.

Resenje zadatka br. 16

irb(main):002:0 > a = gets.chomp.to i

# korisnik unosi broj

irb(main):003:0 > answer =
irb(main):004:0 > when
irb(main):005:0 > * tvoj broj je §5”
in):006:0 > when
“tvoj broj je 27
irb(main):
irb(main):009:0 > “ broj brao nije n

irb(main):01(

irb(main):011:0 > puts answer
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3aparax 17.

Hanumu nporpaMcku KOJ y HHTepPakKTHBHOM irb okpykemy IPUMEHOM pe3epBHCAHHX pedn
noMolly KojHX TpakKHMO IIOTBpaH UIH HeraTHBaH OJTOBOP Ha Ham 3axTeB. HeolxonHo je oMory-
hUTH KOPUCHUKY Oa YHece 010 koju 6poj 1o 6poja 10. Ako je KOpUCHUK YHeo 6poj 5, mporpam
he Bparutu ncnuc “tvoj broj je 57, a ako je KopucHUK yHeo Opoj 2, mporpam he Bpatutu ucnuc
“tvoj broj je 2”. V cynpoTHOM, ucmic koju he nmpukazaru mporpaM yKOJIHUKO KOPHCHHK HUje
yHeo HE 6poj 5, Hu 6poj 2, rmacu “broj koji si izabrao nije ni 2 ani 5”.

Resenje zadatka br. 17

tvoj broj j

irb(main):008:0 > puts “ broj koji si izabrao nije ni 2 a ni 5”

irb(main):009:0 >

3aparak 18.

Hanumu nporpaMcku KOJ y HHTePaKTHBHOM irb okpykemy NpHMEHOM pe3epBHCAHHX pedl
noMolly Kojux Tpa’kuMO IIOTBpJAaH MM HeraTHBaH OJrOBOp Ha Haml 3axTeB. HeonmxonqHo je yHeTH
npomemnBe a, b, 1 ¢. IIpomesmuBa a cagpkahe BpenHocT 7, npoMesmnBa b BpegHocT 9, a npoMe-
BIBa ¢ BpeHOCT 2. AKO je HCIIYE€eH ycloB 1a je ((a+b)/c) mame unu jeqaako 6pojy 8, mporpam
he Bpatutu ucnuc “tvoj racun je tacan”. MiHade, ako je 3aJ0BOJbeH yCIIOB /1a je (a — b + ¢) jeaHako
6pojy 1, mporpam he Bpatutn ucnuc “tvoj racun je netacan”. AKo HHUCY 3a/10BOJbeHU HU jeqaH, HU
IpYyTH ycIoB, mporpaM hie Bpatutu uenuc “nisam siguran koji je rezultat™.
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Resenje zadatka br. 18

(main):001:0 >

irb(main):002:0 >

irb(main):003:0 >

puts * nisam sig

end
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3.9. TlonaBmamwe

IlonaBibame Aena Kofa y IporpaMupamy HasuBaMo IET/BOM U

Hajuemhe ra Be3yjeMo y3 IUKINYHE aJTOpUTMe U [UKINTy IporpaM-
netba, WHILE netma, CKYy CTPYKTYPY.
DO/WHILE nemba, ITetspa je IOHABJbaEkE HU3BpIIEHA JelIa Kojia 3a oxpeleHn Opoj
FOR nemba NOHABJbaka U JOK He J00HjeMOo Kao pe3ylTaT OHO IITO 3aJ0BO-
JbaBa HaNl NIOCTABJbE€HHU YCJIOB. Y OBOM IIOITIaBJby ymo3Haliemo ce
C IpPOCTHUM IIeT/baMa, ca BUXOBUM HU3BpiIemeM, a noroM u ca WHILE netisom, DO/WHILE
neTsboM 1 FOR netpoMm.

HajjeqHocTaBHH]H Ha9HH KpeHpama NeT/be NoapasyMeBa Kopumheme Meroze loop. Metona
loop ¢opmipa 610K KOjU ce 03HAaUYaBa BUTAIACTOM 3arpajzoM {...} wim 610k do ... end.

Iletspa he u3BpmuTH KOJ KOJU C€ Halla3u yHyTap OJIoKa, IMITO 3HAa4Hd caMO OHaj KOJ KOju ce
Haja3} yHyTap BUTHYACTe 3arpaje, Tj. usmel)y cumbomna {...} umi yayrap 6;10ka do ... end, u 10
CBe JIOK PY4HO He IIPEKHHEMO EBET0BO U3BpIIaBame NpuTHcKoM Tactepa Ctrl + ¢ unu ymerameM
xomaHze break y 0mnoxk.

MeTtopa loop - omoryhaBa noHaBrbare iena Koga yHyTap nporpama cBe oK He

[ OCTBApPUMO MNOCTaB/beHN 3aXTEB.
\ y,

Krbyune peyu:

Cnenehum npumepoM (# Primer 44) npuka3aheMo jefHOCTaBHY HeT/by U TecTupaheMo je.

# Primer 44: jednostavna petlja

TectupameM oBe jeIHOCTaBHe IeT/be IporpaM je pedeHuny “Ponavljacu ovu recenicu, sve
dok ne pritisnes Ctrl + ¢” ucnucusao Ha ekpaHy HeOpojaHO MHOI'O ITyTa U He 3ayCcTaBJbajyhu ce
CBe 10K HucMo npuTtHcHymH Tactep Ctrl + c.
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WHILE netma

WHILE netisoM u3BpHIaBaMo Hapea0e y IporpaMcKoM KOy Y3 IPeTXOJHY IIpOBepy IoCTa-
BJBEHOT yCIIOBa KOJH ce IpolemYyje Kao TauaH WiId HeTadaH (true mwiu false).

Wzppmasamem WHILE netipe no61ujamMo nmapamerap koju ce Hazusa boolean, oH Ham roBopu
J1a JTH j€ HeIlITo TagHo WK TakHO (HeTauHo). Kana boolean u3pas nocrane naxad, WHILE neTipa
ce He U3BpIlaBa II0HOBO, a IIporpaM ce Hacrasiba U HakoH WHILE netpe.

Vi m M

MNapameTtap boolean - gaje Ham nHbOpPMaLWjy Aa N je HELTO TauHO UK NTaXkHo (true
unu false).

L. L

V cnenehem npumepy kpenpaheMo KO/ KojH BpIn of0pojaBame o1 Opoja Koji yHece KOPICHUK,
ma 70 6poja 0, a Ha Kpajy U3BpIIemka 3aaTka IpUKa3yje ce UCIIC CBAaKOI IOHAB/bamka Ha eKpaHy
(# Primer 45).

# Primer 45: WHILE petlja

DO/WHILE netma

DO/WHILE netspa ¢pyHKIuoHuIme Ha ciuudad HadnH kao 1 WHILE nerssa, jenqmHa OUTHA
pasInKa je y ToMe IITO C€ HAaKOH U3BpIIemka KoJa YHyTap MeTJ/be BPIIU IIpoBepa yclIoBa Kako Ou
ce BHUIEJIO Ja U KOJ Mopa IIOHOBO Ja ce u3Bpmu unu He mopa. ¥ DO/WHILE nietisu ycios ce
Halla3! Ha KpajJy MeTibe.
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Kpenpahemo npumep Koju II0CTaBIba IMTalkhe KOPUCHUKY U Y 3aBHCHOCTU O F5eT'0BOT OIr0BOPA,
neTsba lie ce mim U3BpIIITH IOHOBO, WK hie BeHO TOHOBHO M3BpIIeke OUTH IpeKuHYTO (# Primer 46).

# Primer 46: DO/WHILE petlja

irb(main):001:0
irb(main):002:0 > puts “Da li zelite da ponovite procedure”
irb(main):003:0 > answer = gets.chomp

rb(main):004:

irb(main):005:0 > break

Bumimo 1a cMo IIPUMEHOM KOMAHIE break IIPEKIHYIIN ITOHAB/bAE IIETIBE, YKOIHNKO je HCITYEBEH
YCJIOB, OJHOCHO YKOJIHNKO je KOPHUCHHK KaO OAT0BOP Ha IIOCTABJbEHO IIUTAalkhE YHEO OATOBOP NE.

FOR neTma

FOR neTspa ce KOPHUCTU KOJI IIOHABIbakha HaJl KOJIEKIH]OM elleMeHaTa. 3a pa3/uKy Off IIPeTXOIHIX
netspu, FOR nmetipa He Moxke 1a Oye 6GeckoHadHa, Oyayhu f1a je BeHO OHaBIbamke AeUHICAMO
OpojeM enemeHara. OHa Mopa 3arl04eTH pe3epBrcaHoM pedr for Kojy Mopa J1a IpaTH IPOMEHIbUBA,

Kao U pe3epBUCAaHOM pedH in, HAKOH Koje ce YHOCe elleMeHTH.
V crnenehem npumepy (# Primer 47) tectupahemo FOR netsmy.
# Primer 47: FOR petlja
y(main):001:0 >
irb(ma

(main):003:

irb(main):004:0
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3.10. OcHOBHe CTPYKTYype nojaraka

CTpyKType nofaraka 1 aIropurMu Mel)ycoOHO Cy TeCHO IIOBe3aHI
U Ha OCHOBY BUX ce IoMOolly IporpaMcKor je3uKa Iumie norpedan
CTPYKTypa noparaka, padyHapCKH IPOrpaM.
HW3, Xal Tabene ¥V nmetom paspeny OMIIo je pedn o ToMe Ja IporpaMcke CTpyKType
" Mory OuTH TUHH|CKe, [IMKIIYHEe H pasrpaHare, y CKJIaqy ca OCHOBHHM
alropuTMHMAa. Y IIeCTOM paspefy HoKymaheMo Ja caB/IajaMO OCHOBHE CTPYKType ITofaraka Kpo3
IpHUMepe U Hall paj.

HajocHOBHH]Y CTPyKTypy HoAaraka YuHe HIU30BH U Xalll Ta0ele, a Ha OCHOBY BUX H OJI BUX
rpajie ce CIOXKeHHje CTPYKType Imojaraka KojuMa ce HeheMo 0aBUTH, a TO Cy CTEKOBH, PEIOBH 32
yeKambe UTI.

Krbyune peun:

Hu30BM

HuzoBu y npomnecy nporpaMupasa IpecTaBibajy CIOKeHH Ioaarak, Oyayhn na cy cadumbeHn
O IPyTHX MOZiaTaKa KOJH Mory OMTHU pasauduTor Thna. CBaku mofarak KojH ce Hajuasd y HU3y YHHU
€IIEMEHT HH3a, CBAKH €IEMEHT Ma ofpeljeHn o0jekar Impeko Kor MOXeMO Ja IpuljeMo caMo ToM
€JIEMEHTY.

OcHOBHa 1ojJieIa HI'IBOBaje Ha:

— je,[[HOIEHMeHSHOHaJIHe HH30BC,
— IBOJHMECH3MOHATHE HU30BE H
— BUIICIHMMEH3MOHAIHE HH30BE.

JenHOIMMEeH3HOHATHE HU30BU MIPeICTaBIbajy KOIEKIIH]y IoJjaTaka OTHOCHO eJleMeHaTa Hiu3a
KOJI KOjHX Opoj elleMeHaTa mpeacTaBiba JyKIHY HH3a.

JIBoAMMeH3HOHATHe HI30Be Ha3MBaMO MaTpUIlaMa WiH TaberaMa, KoJl KOjUX IToJjaTKe OJHOCHO
eneMeHTe pacmopeljyjemo 1o Bpcrama u KoioHaMma. [IpBu nHIeke onpel)yje pex oK APyrH HHAEKC
onpel)yje KOJIOHY Y OKBUPY TOT pea.

BumenuMeH310HAIMHI HU30BH MPeIcTaBIbajy CKyI BHUINE IBOAUMEH3UOHATHIIX HI30Ba.

V mporpamMmckoM je3nky Ruby, kao u y BehirHH IpyTrHUX IporpaMcKiX je3nka, Hi3 AeGHHUIIeMo
TaKo IITO MOJaTKe YHOCHMO y yraacty 3arpany [ ]. To hemo npukasaru y cnenehem npumepy (#
Primer 48).

# Primer 48: Definisanje niza sa razlicitim tipovima podataka
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VY paay ca HU30BHMa KeIHMO Ja MpukaxeMo ofpel)eHn eneMeHT HI3a, a To hemo ypanutn
[I03UBamkeM BeroBor 0poja HHeKca, INTO 3Ha4u Ja je cBaka Mo3HlKja y Hu3y HyMepucaHa. CBaku
eleMeHT y HH3Y UMa CBOjy ofpeljeHy Mo3u1njy, Kao u CBOj JeIUHCTBEHU peHU Opoj OMHOCHO HY-
MeTanu]y. Iberos jenuHcTBeHN pelHN OpOj NpefcTaBiba BeroB HHAeKe. M3 MpeaxoqHor npumMepa
KeIMO Ja TIPHKaKeMo elleMeHT 4uju je 6poj unaekca 4. [Togenu ca ofebembeM OUeKUBaHH efle-
MEeHT, na ypaaumo cienehu npumep (# Primer 49).

# Primer 49: Prikazivanje elementa niza

- 3
‘prezime’ |

YMecTo O4eKHBAHOT eJIeMeHTa 4, Kao pe3ylTar JOOWIN CMO eIeMeHT JelHMaIHOT THIIA 10/1aTKa
5.234. 3amro?

To je 3aTo mTO Y HH30BHUMa OpojeBU HHIEKCA eleMeHara ornounumy ca 0. [IpBu eneMeHT Hi3a
Ipe/icTaBJbeH je OpojeM HHAekca 0, Ipyru eneMeHT OpojeM HHIeKca 1, B Tako pesoM, 10 Kpaja Hu3a.

VY pany ca HI30BHMa JKeIUMO J1a H30pHINEeMO [TOjeIHH eIeMeHT HIIU Ja J0aMo HOBHU; ITIoMohy
cinenehux npumepa casnagaheMo ocTynke Opucamka U JofaBama elIeMeHaTa HHA3Y.

JlonaBame HOBOT enemMeHTa Bpmuhemo MetogoM push (# Primer 50).

# Primer 50: Dodavanje elementa nizu

irb(main):001:0 > niz s 2, ‘ime’, 4, 5.234, ‘prezime’ |

VKOIIMKO JKeJIMO JIa H30pUIIeMOo MOCIIeqBI eJIeMeHT Y Hi3y, kopuctuheMo MeTony pop (#
Primer 51).

# Primer 51: Brisanje poslednjeg elementa niza

irb(main):001:0> niz=| 1, 2, ‘i

niz.pop
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VKOIIHKO KeJIIMO Ia n30puimemMo HeKi O eleMeHaTa Hu3a, kopuctuheMmo Merony delete_at i
metoxay delete (# Primer 52 u # Primer 53).

# Primer 52: Brisanje odredjenog elementa niza pomocu broja indeksa elementa

iro(main ):(

Metopa push - omoryhaea fjogaBarbe eniemeHata y Hu3.

MeTtopaa pop - omoryhaBa yknamatbe, Tj. Opucarbe nocnefrer efieMeHTa y Hu3y.
MeTtopna delete_at - omoryhasa 6pucatbe ogpeheHor enemeHTa H1U3a Ha OCHOBY
6poja nHgekca enemeHTa.

Metopa push - omoryhaea 6pucarbe ogpeheHor enemeHTa HM3a Ha OCHOBY
BpedHOCTN eNeMeHTa.

|
\
e

2/

(~ Xalw Tadene

Xam Tabene npecTaBibajy CTPYKTYpY IToaraka Koja 4yBa 1
IpeNno3Haje eleMeHTe Ha OCHOBY IIPHIPY/KE€HHIX KJbydeBa. Xai, ’
y CyIITHHH IpeACTaBlba KOoJIeKIN]y naposa key-value (xbyd-
BpenHocT) (ci. 3.13). Kako 6ucmo nmakine pasyMenH Xari Tabery,
HaBelneMo HeKOJINKO IIpuMepa:

{ key: value )

{"key'=>"value'}

Cnuka 3.13. Konekuuja napoea key-value
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ITpumep xonekiyje naposa key-value
“ucenik” = > “ocena”

“zaposleni” = > “plata”

“doktor” => “pacijent”

VHOC KJby4eBa y XanI Tabenny Hajdemhe ce Bpmu KopumhemeM cUMO0Ia, I0K ce 332 BPeAHOCT
Xara Moke KOPUCTUTH OHJI0 KOjH THUII TofaTaka. Xai tadey (pOpMHpPaMo TaKo IITO K/bYy4-BPeIHOCT
Mopa Jla ce IOCTaBH YHyTap BUTHYACTe 3arpaje { }, u3a cumboma (:); KIby4 Off leTOBEe BPeIHOCTH
pazaBajamo cumboioM ( = > ). Jla 6ucMo J1akime pa3yMenu U IPUMEHIUIN YHOC KJbydeBa y Xalll
Tabeny, u3BpmuhemMo IpHKa3 u nposepy cienehum npumepoM (# Primer 54).

# Primer 54: Formiranje Hash-a

1):001:0 > hash = { : ucenik => ¢ ocena °}

f « monoanitl ¢ Aan 1 3 1
i = ucenik ocena ”

Xam MokeMo (popMHUpaTH Ha oIl je[iaH HauMH, Koju heMo mpukas3atu ciegehnM IpuMepoM.
Kana m3pmmim Tectupame 006a HaulHa, n3a0epH OHaj KOju TU HajBUIIe oArosapa (# Primer 55).

# Primer 55: Formiranje Hash-a

* ocena ° |

Xam cTpyKTypa IojiaTaka HaMembeHa je o0paau BelnKe KOJMMYIHe 1o/1aTaka, 1a heMo yHoc 3a
BUIIE MOjiaTaka Mpukasaru y ciaeaehem npumepy (# Primer 56).

# Primer 56: Unos vise podataka u Hash
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W3 mpeTXOIHOT IIpUMepa BUAMMO Jla MOKEMO YHOCHTH BeIHKH Opoj IapoBa y3 pa3/Bajambe
cum0Oonom 3apesa (,). [lomahemo nap y ¢popmupasu xam i yKJIOHUTH 1ap u3 \mera. Iloctynke hemo
npukaszatu y ciaeaehum npumepuma (# Primer 57 u # Primer 58).

# Primer 57: Dodavanje elemenata Hash-u

i R enam)] o= 6
. YisInaj

ucenik | © tezina)

# 1zvrsili smo dodatni unos za visinu
dobijamo sledece podatke

irb(main):003:0 > wucenik
> { :ime =

: tezina =>

# Primer 58: Uklanjanje elemenata Hash-a

%

ucenik.del (: visina )

# izvrsili smo uklanjanje elemenata za visinu naseg ucenika, i kada pozovemo hash
dobijamo sledece podatke

Haygum cMo f1a Xam npecraBiba Kolekimjy naposa key-value (kipy4g-Bpensoct). Ha koju HadnH
MOKeMO IpHKa3aTy BPeJHOCT 3a MOjeInHN KJbyd ca3Hahemo u3 cieneher npumepa (# Primer 59).

# Primer 59: Prikazivanje vrednosti za trazeni kljuc
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Hagem1 cMo /1a Xalll yIJIABHOM CaJIp KK BelIUKH Opoj eleMeHara, a Oulie HeoIIXoqHo 1a Kpo3 paj
IIPHKaKEMO CBe elIeMeHTe IIU IpUMeHHMO ofipeljeHe MeTo/e Ha BUMa. Kako 6ucMo To Mornu 1a
ypaaumo, yrnorpeduhemo each Metony u nmpukasaru nocrynak y ciegehem npumepy (# Primer 60).

# Primer 60: Primena metode each

: prezime = >

"

#{ value }

ITpu pany ca xam Tabenama 6uhe HaM MoTpeOHO J1a MPOBEPUMO J1a JIH Ce Y Xallly Halla3u oJpe-
henu xbyd Koju Hac uHTepecyje. To MokeMo mpoBepuT IpuMeHoM Metone has_key Ha Bpiio
jeIHOCTaBaH HAauMH NpHKa3aH y ciaeaehem npumepy (# Primer 61).

# Primer 61: Pretraga kljuca

irb(main):001:0 > uc

=173

> { % Jovan ”? =>

ucenici.has key? ( Djordje )
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Jla mu MoXxeMo Ja MpUKaXeMo caMo KJbydeBe U3 ofpel)eHor xama uim caMo BpeIHOCTH Koje
ce y \eMy Hanase?
Mozkemo, anu xXajae fa To ucnpobdamo kpos cienehe npumepe (# Primer 62 u # Primer 63).

# Primer 62: Prikaz svih kljuceva hash-a

arko” => 10,

CECNICLKCYS

¢ T nneam )
.,0ran

irb(main):001:0 > ucenici

Hus npepfcTaemba CTpYKTYpy NofaTtaka Koja uyBa U NpernosHaje efeMeHTe Ha OCHOBY

FUxoBor 6poja nHAeKca.

Xaw Tabene npenctaesbajy CTPYKTYpY NofaTtaka Koja uyBa M nperosHaje eneMeHTe Ha
| OCHOBY NPUAPYKEHNX KIbyueBa.

L O ¥
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3.11. OCHOBHY anNTOPUTMH

IToncernheMo ce anropurama H BIXOBE IIOJENE jep OHU IpeJ-
CTaBJbajy OCHOBY 3a CBAaKOI IIporpaMepa, a Takol)e, Ha OCHOBY J€IHOT
anropuTMu, JIMHNjCKW, aJIropUTMa MOKEMO HaIMCaTH IIporpaM y OIIO KOM IpOrpaMcKoM
LUMKNYHW, pa3rpaHat |  Je3uKy.

Krbyune peyu:

AnropuTaM IpeficTaBJba Kopake KojuMa pemasaMo onpeljenu npobieMm; y BehuHu ciydajeBa
IpHKasyje ce rpadU9IKy U UMa CBOj AMjarpaM ToKa. AJITOPUTMHU MOTY OHTH JTNHUJCKH, IUKINIHI
U pasrpaHarH.

IToacetruhemo ce 03HaKa Koje ce Hajuemne KOpucTe IPUINKOM Icama rpadudke meMe anro-
put™a (ci1. 3.14), kao u rpadUUKHX IIeMa JINHH]CKUX, MUKINYHUX H pa3TpaHaTHX alfOpuTaMa, y3
npuka3 oArosapajyhe mporpamcke cTpykType Kpo3 irb okpyxeme.

Y aazee

ooaame

Obpaja yaersx nojgataka

Hinazan

MOoJANH

Kpaj aanroparma

3.14. O3HaKe 3a nucarse anropuTMa
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1. JInmHWjCKH anropuTaM je alropuTaM y KOM ce CBaKH KOpaK M3BpIIlaBa caMo jeqaHiyT. JInauj-
CKH anropuTaM npukasahemo rpaduukoM meMoM aIropiuTMa I JIUHH]CKOM IIPOrPaMCcKOM CTPYKTYpOM
y IporpaMcKoM Kofy, y irb oxpyxemy (ci. 3.15).

C—

# Primer 64:

irb(main):001:0 >

IR S, | n1t.0 -
iI.'T)L;'El'u.lu'.jﬁ}li.!,.\'_. -

Cnuka 3.15. Mpukas rpaduuke iweme NUHUjCKOT anropuTam U NMHUJCKOT NPOTPaMCKOr KoAa
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2. IIuKIMYHU aropuTaM je aIropuraM y KoM ce ofpel)eHH Kopak IOHaBJba 0K HEKU yCIIOB
alNropHTMa He IOCTaHe 3a70BoJbeH, WK oxpeleHn 6poj myTa. [TpukazaheMo NUKIMIHN aJIrOpHTaM
rpaguuKOM IMeMOM aJIrOpHTMa I NUKIIMYHOM IIPOTPAMCKOM CTPYKTYPOM y IPOrpaMcKOM KOy, Y
irb oxpyxemy (ci. 3.16).

HE

# Primer 65

Iro(main ):\

(nuka 3.16. Mpukaz rpaduuke weme LWHKANYHOT anTOPUTaM 1 LUMKNMYHOT MPOTPaMCKOr KOAa
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3. PasrpaHaTu anropHuTaM je aaropuTaM Koju caJp ki KOpak y KOM ce IIpoBepaBa HeKH IocTa-
BJBEHU YCIJIOB. Y 3aBHCHOCTH OJ TOI'a /1a JIU je YCJIOB HCIyEheH WiIH Hije, N3BpIIaBajy ce HapeIHu
KOpaIy aJropuTMa HiIH ce IIaK I0jeInHN Kopalll TOHOBO u3Bpmasajy. [Ipukazahiemo pasrpanaru
anropuTaM rpagUIKoM MIeMOM alropiuTMa U pa3rpaHaTOM IPOrPaMCcKOM CTPYKTYPOM Y IpOrpaM-
CKOM Koy, y irb okpyxemy (ci1. 3.17).

aaropuTya

Hinaimn Hinazan
mozarax / Tauno nozarax / Heraauo

Koaa

Cnuka 3.17. [pukas rpaduuke Weme pasrpaHator anropuTMa 1 pasrpaHaTor Mporpamckor Koaa
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TlpojexTHU 3apaTak

ITpojexTHH 3a7aTaK Ha Kpajy OpyTror NOJyroAnInTa MoXKeTe ypaJauTu KopucTehn nmporpaMcKu
je3uk Ruby. Kao u y npeTxoiHOM NpOjeKTHOM 3aJaTKy, HEOIIXOIHO je ofabpaTu TeMy IpOjeKTHOT
3azaTka, GopMEparu rpyne, Tj. THMOBe koju hie nepuHICcaTH NOCTyIIKe 3a peaanu3aii]y 3ajarka,
IIPHUKYIUbAaTH HHpOpMaLHje, rpaMIKy NpeAcTaBUTI aIrOPUTaM IPOjeKTHOT 3a/1aTKa, Y HHTepaK-
THBHOM OKpykemYy “irb” Hanucaru u tectupat Ruby k01 3a1aTka 1 N3BpIIATH JeMOHCTPALIUA]Y
U Tpe3eHTalujy IpojeKTHOr 3a/1aTKa.

Tlpumep 3amaTka

VY nporpamckoM je3uky Ruby Hammcatu kO momMolly KOr cBakH YYEHHUK OZIeJbeEha MOXe Ja
yHece CBOje OLIeHe 3a IIpeIMeTe y IMeCTOM pa3pely U 100Hje IPOCeYHyY OIeHy 3a CBAKH IIPEIMET,
Kao U 3a KpajibH yCIIeX.

[TpunikoM nucamka Kojia IOTPeOHO je KOPUCTUTH apUTMeTHIKe ollepalije — cadupame, Ooy3H-
Mambe, MHOKEEE U JIeJbemhe IelX OpojeBa, Kao H IIPOMEHIbHBE KOjuMa Tpeba T0NeNUTH BPeIHOCTH.
ITpunnkoM nucama Koja, 1e(pHHUNTY ce MeTole KOje Cy HaM HeOIIXO[HE 3a H3BPIIEHE IIPOJeKTHOT
3aj1aTKa. Y 3aBHCHOCTH OJ] KpeaTHBHOCTH WIAHOBA THMa KojH H3pal)yjy rpaduiku anropuram 3a1arka,
KOPHCTHU Ce pasrpaHara IporpamMcka cTpyKTypa WM DUKIHYHA IporpaMcKa cTpykrypa. Takole, y
3aBHCHOCTH O IlJIaHa U3pajie 3aaTka, KOpHCTe ce NOTpedHe CTPyKType MoJaraKa.

®ase u3pane NpojeKTHOT 3a4aTka

[IpojexTHH 3anarak uma ciefehe dasze:

— Tofena Ha Ipyle;

— u300p TeMe 3a1aTKa;

— neduHHCaBme POKa 3a peann3alujy IpojeKTHOT 3a/1aTKa;

— neduHHCaBme NOCTyIaka MOTPeOHNX 3a pealn3alu]y MpojeKTHOT 3a1aTKa;
— IpHKYyIUbamke HHpopMaImja;

— @|3paja rpaguuKor aJropuTMa 3a pealu3alu]y IpojeKTHOT 31aTKa;

— IHcame U TeCTHPamkE KOJa Y NHTEPAKTUBHOM OKpYyXewmy “irb”

— JIeMOHCTpaIlija U Ipe3eHTalyja IpojeKTHOT 3aaTKa.

VBuzgenu cre 11a je y ¢azaMa u3paje IpojeKTHOT 3a/1aTka IIPBO HaBejleHa MoJiella Ha IpyIle, na
noToM n306o0p Teme. Ham npezior 3ajaTka BaM MOK/Ia HiIje IpeTepaHo 3aHIMIBUB, 1a 3aT0 MOJKeTe
Jia ce opraHu3syjeTe Ja cBaka IpyIma IpeIoiKH [0 jeHy TeMy, a IIOTOM Jia [1ello ofieJbebe pa3Marpa
ujeje, AUCKyTyje o0 BIMa 1 ojabepe jeIHy TeMy Koja he OuTH nipeaMeT pOjeKTHOT 3a7aTKa. YKOIHKO
HeMaTe UIII He 3HaTe Kako Ja HCKakeTe CBOjy HJIejy, IIocaBeTyjTe ce ¢ MpeIMeTHIM HacTaBHHUIINMA,
jep ce oBaj IPOJeKTHU 3aJaTak u3paljyje ImyTeM IporpaMcKor je3uka Ha yacoBuma MHpopmaTike u
padyHapcTBa, all BeroBa TeMa Moyke OMTH Be3aHa 3a OHIII0 KOju APyTH MpeAMeT Wil odacT Koja
BaM je HHTepecaHTHA I 3aHUMJbHBA.
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24.

25.

26.

MuTama 3a npoBepy 3Hatba

[ITta je mporpaMcKH je3uk?

Habpoj mporpaMcke je3uke Koje 3HaI.

[ITta xpenpamo npuMeHoM koManae mkdir?

Yemy cinyku koMaHzaa cls?

O0jacHN YeMy HaM CITy;KH cUM001 (#).

O0jacHU Je/beme Lesor Opoja.

Kana ce mpukasyje ocTarak IpUINKOM JieJbemba 1eaor opoja?
O0jacHN apuTMeTHYKe oneparope.

[ITta cy xopucHU4Ke QyHKIIje?

IIIta cy yrpaljere ¢pynkuuje?

[ITta je ctpunr?

O0jacHU KOHBep3H]y CTPUHTIA.

Koje oneparope Hajuemhe KOPHCTUMO IPHINKOM BpIIemha KOHBEp3Uje.
O0jacHU Ha KOjU HaYMH J0[e/byj€MO BPeJHOCTH IPOMEHJbUBIMA.
Kako Bpmumo nedunncame MeTo1e?

O6jacHN cuMmbolne onepanuje nopehema <=, <, >, > =

O0jacHu pe3epBHcaHe peuu case (ciay4aj), when (kxan), else (Hade) u end (xpaj).
IITta omoryhasa metoza loop?

Kojy undopmarujy HaM npyxa napamerap Boolean?

IITTa mpezcTaBba HA3 y IpoIecy IporpaMupama’?

[TITta Ham oMoryhBa npumMeHa metozae push?

O6jacHE pa3nuKy u3Mel)y HUKINYHOT U Pa3rpaHaTor ajJrOpUTMa.

Hanumu nporpaMckn KOJ y HHTepaKTUBHOM irb okpykemy kojuM hem nogeautu 6poj
15 ca 6pojem 2, Tako a H0OMjenI Ta4aH pe3ynTar 6e3 ocTarka.

Hanumu nporpamcku K01 y HHTePakKTHBHOM irb okpyxkemy kojum hem nogenutu 6poj
17 ca 6pojem 5, Tako Ja A0OM]eNI TauaH pe3yiTar 6e3 ocTarka.

Hammmu nporpaMcku KOJ y HHTepakTHBHOM irb okpykemy kojum hem mpoBeputh
TA9HOCT HCcKa3a 71a je 6poj 45 Mamu o1 6poja 63.

Hanmmu nporpamMcku KOJ y HHTepakTHBHOM irb okpyxkemy kojum hem mpoBeputn
TA9HOCT HCKa3a 71a je Opoj 31 Mamu unn jexHak 6pojy 33.
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34.

35.
36.

Hanmmu nporpaMcku KOJA y HHTepakTHBHOM irb okpyxkemy kojum hem npoBepuru
TAa4HOCT HCKa3a aa je 0poj 25 paznmuaut ox 6poja 25.

Hammmu nporpaMcku KOJ y HHTepakTHBHOM irb okpyxkemy kojum hem npoBeputu
TA4HOCT HCKa3a 11a je 0poj 145 pazmuaut of 6poja 246, kao u aa je 6poj 23 jeqHak 6pojy 23.
Hanumu nporpamMcku KOJA y HHTepakTHBHOM irb okpyxkemy kojum hem mpoBepuru
TAa4HOCT jeJHOT OJ MCKa3a: IPBH McKa3 IIacH Aa je 6poj 145 pasmuut ox Opoja 223, a
apyrH aa je 6poj 173 jegnak 6pojy 172.

Hanumu nporpaMcku KOJ y HHTEpaKTHBHOM irb okpykemy, KojuM hem mpoBepHTH J1a
JH IPBH U APyTU HCKa3 UMajy jelHaKe BPeIHOCTH. 3a IIPBU HUCKa3 YHECH IIPOMEHJbUBE
a u b, morenn UM NpPOHU3BOJPHE BPEeIHOCTH, BUXOB 30up he mpeacraBbaru BPeIHOCT
npomensblBe d. 3a AIpyru HCKa3 pa3luKa BpeIHOCTH IPOMEH/BHBUX b 1 a mpencrasibahe
BpPEIHOCT IPOMEHIBIBE €.

Hanumu nporpaMcku KOJ y HHTEpaKTHBHOM irb okpykemy, KojuM hem mpoBepHTH J1a
M IIPBH U APYTHU HCKa3 UMajJy jeJHaKe BPeIHOCTH. 3a IPBH UCKa3 YHECH IPOMEHIBIBE a
u b, a 3a Apyru ncka3s yHecH NpoMeHJbuBe ¢ U d 1 JoAenn UM IPOU3BOJbHE BPEIHOCTH.
Pasznuka npoMeH/buBUX a U b mpencrasipalle BpeIHOCT NpoMemHBE e, oK he 30mp
MPOMEBHUBHX ¢ U d IIpeacTaBIbaTi BPeIHOCT NpoMemuse f.

Hanumu nporpaMcku KO y HHTEPaKTUBHOM irb OKpyXkemy NPHMEHOM pe3epBHCaHHX
peun u3jaBe caydaja. HeomxoaHo je oMoryhuTi KOPHCHHUKY Ja YHece OUIo Koju 0poj 10
Opoja 7. V cnydajy a KOPHUCHUK yHece Opoj 3, mporpam he Bparutu ucnuc “tvoj broj je
3”, IOK y ciydajy Ja KOPUCHHK YHece Opoj 4, mporpam he Bpatutu ucnmuc “tvoj broj
je 4”. Mnaue, ucnuc koju he mporpam mpHKa3aTH YKOJIHKO KOPHCHHK HHje YHEO HU
6poj 3, Hu 6poj 4, rmacu “broj koji si izabrao nije ni 3 a ni 4”.

[Ipuxaxxu rpauKy aIropuTaM IpeTXONHOT 3a/1aTKa.

Hanumu nporpaMcki KO y HHTePaKTHBHOM irb okpykemy IPUMEHOM pe3epBHCAHUX
pean moMoly KOjUX TpaKUMO IOTBPIAH WIN HeraruBaH OJIrOBOP Ha Hall 3aXTeB.
HeomnxogHo je omoryhnuTn KOpHCHHKY Ja yHece Ouio koju 6poj 1o Gpoja 7. Ako je
KOPUCHUK yHeo 0poj 3, nporpam he Bpatutu ucnuc “tvoj broj je 3”, a ako je KOpUCHUK
yHeo Opoj 4, nporpam he Bpatutu ucnuc “tvoj broj je 4”. V cynpoTHOM, HCHHC KOJU
he mporpam mpukaszatu yKOJIHKO KOPHCHUK HHje yHeo HH Opoj 3, Hu 6poj 4, niacu
“broj koji si izabrao nije ni 3 ani 47,

[Tpukaxu rpa YK aaropuTaM NpPeTXoJHOr 3aaTka.

Hanumy nporpaMckn KO y HHTEPaKTUBHOM irb oKpyxemy IPHMEHOM pe3epBHCaHHX
pedu momolly KOJUX TpakUMO IOTBpJAH WM HeraTuBaH OJIOBOpP HAa HAIl 3aXTEB.
HeomnxonHo je yHeTu npoMewuse a, b, ¢ u d. [IpomensbuBa a hie cagp:xaru BpegHocT 4,
npoMeHJbHBa b BpeaHOCT 7, MpoMeHJbUBaA ¢ BpeaHOCT 12, a nmpoMeHsbuBa d canpkahe
BpeIHOCT 30upa NpOMeHJbUBHX a U b. Axo je ucnymeH ycioB jaa je ((atb-c)/d) mame
win jegHako Opojy 3, mporpam he Bpartutn ucnuc “tvoj racun je tacan”. MHaue, ako je
3a/10BOJbEH yCTIOB 1a je (a-b+c-d) jenqnako 6pojy 2, mporpam he Bpatutu ucnuc “tvoj
racun je netacan”. Ako HHCy 3aJ0BOJbCHH HHU jelaH, HH JPyTH yCIOB, IporpaMm he
BpaTUTH UcIHC “nisam siguran koji je rezultat”.
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38.

39.

40.

41.

42.

43.

44.

46.

47.

48.

n

ITpukaxku rpaUuKn aIropuTaM IPeTXOJHOT 3a/1aTKa.

Hanumu nporpaMcku KO y HHTepakTUBHOM irb okpyxemy npumesoM WHILE netswe.
Taj kO Bpmu o0pojaBame o Opoja Kojiu KOPUCHUK yHece, na 10 0poja 0. KopucHuky
Tpeba oMmoryhutu na yHece 6110 xoju O6poj a0 6poja 17. Ha kpajy usBpiema 3agaTka
noTpe0HO je IpUKa3aTH HCIINC CBAKOT IIOHAB/baka Ha €KpaHy.

ITpuxkaxu rpauUKy aIropuTaM IpeTXOJHOT 3a/1aTKa.

Hanumu nporpamMcku KOA y HHTepakTHBHOM irb okxpyxkemy mpumenom DO/WHILE
IeT/be KOJH IIOCTaBJhba INUTame KOPUCHHUKY. IIuTame Qopmynmumm caMocTalHo. Y
3aBHCHOCTH OJI TBOI HHTEpecoBamka, Kao U 07 KOPHCHUKOBOI OATOBOpa, IeTjpa he ce
U3BPIINTHU IIOHOBO MU ce Helle M3BpIINTH.

ITpuxaxxy rpaguky aIropuTaM IpPeTXOJHOT 3a/1aTKa.

Hamnumu nporpaMcku KO y HHTepakTHBHOM irb okpyxkemy; y meMy hem nedurucaru
HI3 ca pa3JIN4UTHM THIIOBHMA MToaTaka KojH Te ommcyjy. [Ipukaxn eqeMeHT HU3a YHji
je 6poj nHAeKca enTeMeHTa 3.

Hanumu nporpaMcku KO y HHTepaKTHBHOM irb okpyxemy: y meMy hem nedurncaru
HH3 ca pa3IMYNTUM THIIOBIMA [ToJaTaka Koji OMUCYjy TBOj rpaJ U HOTOM JOJaTi HOBU
eJIeMeHT HH3Y.

Hamnumu nporpaMcku KO y HHTepPaKTUBHOM irb okpyxkemy: y meMy hem nedunncaru
HH3 ca pa3IMYUTHM TUIOBHMMA IOJlaTaka KOjU OIICY]y TBOjy IIKOMIY, a IIOTOM OOpUIIN
eJleMeHT Hu3a 4iju je 6poj HHaeKca eleMeHTa 2.

Hanumu nporpaMcku KO y HHTePaKTHBHOM irb okpyxkemy: y meMy hem nedurucaru
HH3 ca pa3lIUIHTUM THIOBHMA IOJaTaka KOjU OMHCY]y TBOj yCHeX Yy IIKOIH, a IIOTOM
oOpumu eleMeHT HU3a [0 TBOM H300py momolly Merofe Opucama eleMeHTa HH3a Ha
OCHOBY BpPEIHOCTH €JIeMEHTA.

Hamumu nporpaMckul KO/ y HHTepakTHBHOM irb okpyxkemy; y meMy hem dopmuparu
xam Tabelly ca eJeMeHTIIMA KOjH cajpiKe pa3IimdnTe THIIOBE [ojaTaka KojUu Te ONUCY]y.
Hanumu nporpaMcku k07 y HHTepakTHBHOM irb okpyxemy y koMme hent npukasaru cBe
K/bydeBe Xaml Tabene kopuctehn mogarke u3 3ajaarka 6poj 46.

Hamnumu nporpaMcki K0 y HHTepakTHBHOM irb okxpyxkemy y koMme hent npukasaru cBe
BpeHOCTH Xam Tabene kopucrtehu nogarke U3 3agarka 6poj 46.
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Peunuk

A

AaropuraM — rpadHUKH IPHKA3aHHA KOPAIlH
KOJHMa pemaBamo ofpelern nmpoGiem

AnnkaTnBHE codTBep —IPOrpaM Koju
H3BPIIaBa KOHKPETHE aKTHBHOCTH 34
KOpPHCHHYKe TOTpebe

AyTopcKo J1es10 — OPHTHHAITHA TBOPEBUHA ayTopa

b
Bexamn — xoruja mogaraka

B

Be6-npeTpazkuBau — KOMIJYTEPCKH IIPOrpaM
YHJH je OCHOBHH 3a][TaK Ja OMOryhu
nperieq BeG-Iipe3eHTaIja

BupycH — 3710HAMEPHH IPOTpaMu

r

I'paduuka KapTHIIA — KOMIIOHEHTa pauyHapa
HaMemeHa 2a o00pajly U MpHKa3
BH3YeITHHX MofiaTaka Ha
omroBapajyhuM m3nazuum ypehajuma,
HIIP. HA MOHHTOPY

A

Jarortexa (Paja) — HMEHOBaHHU, CTPYKTYPHPAHH
CKYII IIO/IaTaKa caapikajHO
Be3aHHX, CMeIITeHHX Ha MeJIH]y 3a
MeMOpHCaEe

Jururanna nucMeHocT — O3HadaBa cliocoOHOCT
CTBapama, IIPOHATaXeHka H IPeHoca
uH(pOpMAITHja Y TUTHTATHOM
00JTHKY Ka0 H CIIOCOOHOCT MpOIleHe
TAa4HOCTH HH(OpPMAITHje Kao H Pa3Boj
IPAKTHYHAX U QYHKITHOHATHHX
BellITHHA KOje CY yV Be3H ca yroTpeOoM
JUTHTATHHX ypehaja

E

EnntoBame — ypeljuBame TekcTa

Excren3mja — npejcrarisa JofaTak Ha HMe
JaToTeKe U CIYXKH Ja YKaKe Ha BPCTY
BEHOT caapikaja

3

3By4YHA KapTHIA — eJeKTPOHCKH ypela) koju
obpalyyje 3By4He cHrHaIE

H

HxoHe — cianIie Koje MpeCcTaBlbajy IporpaMe
HJIH JOKyMeHAaTa Koja ce yBajy Ha
padyHapy

HadopManuoHO-KOMYHHKANIHOHE TeXHOJI0THje
(MKT) — obyxBarajy pa3HOBpPCHE
TeXHOJIOIIKe allaTe H pecypce KOjH ce
KOpHCTe 3a IPeHOCc, CKIaJIHINTEehe,
CTBapame, JleJkbehe H pa3MeHy
uHdopMaIHja

HHTepaKkTHBHO OKpY:KeH:-€e — OKpPYKebe Koje
oMoryhaBa JBOCMEPHY HHTEPAKITH]Y
m3Mel)y KOpHCHHKA H padyHapa, Tabrera
H HeKorT Jipyror ypehaja

HuTtepHeT — HajBeha mrobanHa Mpeska pauyHapa

Hudopmanuja — odpaljenn momarak

K

KonBep3nja cTpHHra — MocTymnak mpeTBapama
CTpHHTA Y JPYTH THII II0AATaKa

Konmpajt — cum0or koju 03HauaBa 71a je caapikaj
3amrTulieH ayTOPCKHUM IIpaBHMa

M

MaTHuHA I109a — eJIeKTPOHCKA INTAaMITaHa ID109a
KOja IoBe3yje CBe JelI0OBe pauyHapa

Memopnja — ¢uzmuku ypeljaj Koju ce KOpHCTe
3a CKJIAHINTeRhe IIPorpamMa HilH
mojaTaka pHBPeMeHO HIIH TPajHO

MeTona — mporefypa y IpOorpaMcKoM je3HKY

MoHnTOp — eTeKTPHYHH H3JIa3Hu ypelhaj koju
CITy’KH 3a IPHKA3HBAKe CITHKEe
mocnare ca apyror ypelhaja, oouaHo
rpadHUKe KapTe y CKIONY pauyHapa

MyaTaMennja — KOMOHHAITH]a Pa3THIATHX 00THKA

MyJaTuMeanjaTHA MPe3eHTANHja — IIPe3eHTalnja
KOja CaJpiKH TeKCT, Tabene, rpadHKOHE,
CITHKe, 3BYK, BHJ[€O-3aITHCe

H

HeTtnkenuja — mpapuIIa JIelor MoHalama Ha

HHTEepHeTY
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0]

OnepaTHBHH CHCTeM — CKyII IporpaMa u
PYTHHA OATOBOPHHX 3a KOHTPOIY
H yIIpaB/bamke ypehajuma u
padyHapcKHM KOMIIOHEeHTaMa

Omnepatop — 1eo H3pa3za KOjH HaM TOBOPH KoOja
omeparfja Tpeda OHTH H3BpIIEHA

II

Il1arujar — KONHpame H IPHCBAjamke HEKOT
ayTOPCKOT paja

IMogaTak — jeIHOCTAaBHA H30IIOBaHa, HeobGpaljeHa
YHEEHHIA KOja HMAa HEKO 3Haueme

IIporajaep — npyxanain yciayra HHTEPHETa

IIporpamupame — MOCTYIaK pelIaBamba HEKOT
npobieMa ogHOCHO oxpeljeHor
3a7aTKa, IPHMEHOM j€3HKa KOJH
padyHap pazyme

IIporpam — menuHa Koja je cacTaB/beHa Off KOIOBa
KOjHMa Ce pelllaBa HeKH Mpo0iIeM HiIH
3a/1aTaK

IIporpamMcKku je3uK — je3UK KOJHM ce IHIIIe KO 3a
padyHap

IIpomen/bnBa — 00e306el)yje MecTo y MeMopHjH
padyHapa 3a CKJIaJHINTekhe MOaTaka

IIpomeaypa — MeTozia y IPOrPaMcKoOM je3uKy Ruby

P

PanHo okpy:keme — pagHA MIOBPIODHHA Y KOJO]
peanH3yjeMo CBOj 3a1aTaK

Pauynapcka rpadguka — o01acT BU3yeTHOT
pagyHapcTBa Koja omoryhaBa Kpeupa-
e CITHKA U BHXOBY 00pamy

Pauynapckn cHcTeM — jeQHHCTBO XaplBepa H
codTBepa

Pe3zoaynmja — 6poj mHKcena Mo XOPH30HTATH H
BepPTHKAIH

C

CenexkToBame — 03HadaBame

CkeHep — ypel)a] HaMemeH NPEHOINEHY caapiKaja
C Iammpa y JHTHTAIHH OOIHK

Ci1ajx — OCHOBHH elTeMEeHT Mpe3eHTaIHje

CodTBep — mporpaMu U MOAAIH HA padyHApy

CTpHHT — IIpe[ICTaRIba IHCTY KapakTepa KOJH ce
Hanaze y ofpel)eHOM HH3Y
CTpyKTypa nojaTraka — HaduH IIpe/icTaB/bamka

nojiaTaka y paayHapy

T

Tacratypa — nepudeprn ypehaj pagyHapckor
CHCTeMa KOJH CITy’KH 32 KOMYHHKAITH]Y
ca pauyHapoM

h
heanja — npencrapiba ojke Ipeceka pefa v
KOJIOHE Y KOJH ce YHOCH MOJIaTaK

D

®aja (JIaToTexa) — HMEHOBAaHH, CTPYKTYPHPAHH
CKYII ITOfJaTaKa caJpKajHO
Be3aHHX, CMeITeHHX Ha MeIH]y 3a
MeMOpHCamke

®em MeMopHja — padyHapCcKH MeJH]YM 2a
CKJIaIHITeH:e IoJaTaKka

Doaaep — dacukIa Koja ce KOPHCTH 3a 60IbY
OpraHH3aIH]y IoJaTaka Ha pauyHapy

DoHT — 00ITHK CITOBA

dDyHKIHja — e0 mporpaMa koju odaBiba oapehern
3a/1aTaK

X

Xakep — ocoba Koja cTBapa H3BaH CTAHIapIHHX
TEXHWYIKHX JTHMHUTA, HEIETaTHO
yiIazu y Tyle CHTYpHOCHE U JIHIHE
OIlepaTHBHE CHCTEME H KOPHCTH Tylje
uHpopMaIje

XapaBep — JIeJIOBH pauyHapa KOjH ce MOTY
JOTHPHYTH

IT

HPBH — BpPCTa 3JIOHaMEPHHX IIporpamMa

111
IITamnau — ypelhaj momohy kojer ce momarm

HCHHCY]Y ¢ padyHapa Ha HaIup
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