1. YBoa

1. 1. lMpeameTt ndyyaBarwa MHPOPMATUKE U HoEH 3HAYA]

“YXnBeTwu [enoTBOPHO 3HaUM 6UTKU JO6PO NHGOpMUCAH”
- HopbepT BuHep

Pa3B0j MH(OpMaTMKE Y MUKPOENIEKTPOHNKE Aao je obenexxje NpeTxofHOM BeKy. HoBe MH(opmaTuyke
MeTOofie M TeXHVKe NocTasle Cy CacTaBHU [e0 CBaKOAHEBHOr XMBOTa. 3Ha4yaj MH(OPMATUKE Y CaBpeMEHOM
CBETY 1 XXMBOTY CBe BUILLIE pacTe, Na MH(OpMaTNKa NnocTaje JOMUHAHTHA rpaHa /by /CKe [eflaTHOCTM U OCHOBA
[a/ber pas3soja NpvBpese 1 LpyLUTBa.

MHopmaTuka je Hayka Koja ce 6aBu Mnpoy4vaBarbeM MPUKYM/baka, MpeHoca, 0bpage v CKnagullTera
nojaraka u kKopuwherwa MHGpopmaumja ca nnn 6e3 nomohy eneKTpoHCKMX padvyHapa. lMpema Tymayewy
®paHUyCcKe akagemuje Hayka WMH(opmMaTuKa je Hayka O pauMoHa/IHOj o6pafgn WHGopmauumja, npe csera
nomohy ayTOMaTCKMX MalluuHa, C TUM LUTO Ce MWHJopmMaumja cmarpa HOCKMOLEEM JbYACKMX 3Hawa U
KOMYHWKauumja n3 061actu TeXHVKe, EKOHOMUje 1 ApYTuX ApyLITBEHMX HayKa. Mo bpycapy, nHhopmMaTnka je
Hay4yHa AMCUMMN/MHA Koja Mpoyyasa CUCTeMe MH(opMaLmja y Be3n ca NPUMEHOM Y JbYCKMM MOC/I0BAMA U
MallnHamMa, a npe CBeray eleKTPOHCKNM pavyyHapcKuM cucteMuma. Pey rHdopMaTika npsu je ynotpebumo
(hpaHuyckun nHxerwep dunun Apajdyc (Philippe Dreyfus) 1962. roguHe ysumajyhu npsa fga cnora peyu
INFORmation (MH(popmaLmja) 1 nocneatba aga cnora peun autoMATIQUE (ayTomartckn).

Cama pey nHdopmaumja je naTmHckor nopekna (informatio) ca 0CHOBHUM 3HayYeHeM
[laBarbe 06/1MKa, 06/1MKOBake. Y KacHMjoj ynoTpebu pey je fobuna gpyra 3Hayera Kao:
rnoy4asare, YNnyTCTBO, 06aBeLUTeHE N CMYHO. [aHac, jow YBeK NocToje pasnuyuTe
LehuHuLMje nojma uHopmaluje Koja cy mare Wiv Bulle 6nucka. Hopbept BuHep
(Norbert Wiener, 26.11.1894. - 18.03.1964) nHopmaLi1joM Ha3nea cagpxkaj oHora LuTo
pa3Meryjemo ca Cro/bHVUM CBETOM [0K MY Ce npuiarohasamo v AOK YTUYEMO Ha Hera §
CBOjVM npunarohasareM. 10 HeEKMMa, MH(OpPMaLLMja je CBe OHO LUTO Aaje HOBe NOAATKe,
HOBa 06aBeLLTeHa 0 HEKOj YMHEeHULM UK Jorahajy, a WTOo paHuje Huje 61No No3HaTO.
Mo apyruma, nHgopmMauumja je hopmuparse, Cnamwe, NPeHOLLEeHE U NprUMare nojaraka
WY OnLTEHE NOMONY 3HaKOBa 13Mehy HoBeKa 1 HOBeKa, YOBeKa M MaLLMHE UN MaLlvHe
1 YyoBeka. CBUM AetnHULMjaMa NojmMa MH(pMaLuja 3ajeHNYKO je Aa MH(opMaLivja s
OACTparyje HeoapeheHOCT UK He3HaHe 1 MO NpaBusy je noBesaHa ca HOBUM, paHuje
Herno3HaTVM rojaBama 1 YnkbeHuLama. Huje nHpopmalmja ako cagpykaj oHora LUTO ce
caonLiTaBa He CaZip>Xv HOBa 3HaH-a 3a Np1maoLia, a/in HY HOBa 3Haka Koja He 0NPUHOCE peLlaBakby npobneva
ce He Mory cmarpartu nHgopmMauujoM. Jakne, MHpopmMaumja je caMo OHO HOBO 3Hake 3a npumaoua Koje
yTWYe Ha Hera fa NMPOMEeHU rnoHallame, CTas UK peLly npobnem.

Bpno yecTo ce nojam vHgpopmaumja novctosehyje, nsjefHa4asa ca NoOjMOM MoaTak LUTO je MOrpeLuHo.
Moparak je cBaKW HOBY 3HaK, CUrHasl, CMMOO0 UM KapaKTep KOoju nckasyje oapeheHo cTakbe HeKOr NnpeaMeTa,
npoueca nnun nojase. MNogaun onucyjy YnkbeHuLe. MNMogarak je cBe LUTO je Ha HEKW HauuH ynamheHo, anu
HenckopuwheHo. Tek Kaja ce nofatak casHa 1 ynoTpebu oHAa OH MocTaje MHgpopmMauumja.

JOLL HEKONMKO OMLWITKX MOjMOBA Ce BP/IO YeCTO KOPUCTKU y 0BOj 06nacTu, na hemo, y
HapeLHMX HEKO/IMKO PesioBa, NOKyLwaTy a ux geuHULLEMO:

« 3HaK je CBe OHO LWITO nocpesyje n3melhy Hekor ob6jeKTa 1 MeHTa/HOr npoLeca.
- Cmbon je maTepujanHu n3pas nojma.
- CurHan je maTepujanHy Hocunay, nogaTka.

« lOKyMeHT je ONLITK Ha3uB 3a Menjym Ha KOMe Ce Hanase nojauy ycknaauTeHu
Ha Pa3MuMTE HAYMHE, HA NPUMEP: 3anuc Ha nanupy, UaM Ha PUIMCKOj TpaLy,
MaTepujan Ha MarHeTOhOHCKOj TpaLy, CMKa Ha NnaTHY UM HEKOM Apyrom
mMaTepujany, poTorpaduja 1 CimyHo.

Camum thopmumpar-eM, MPEHOCOM 1 YyBakbeM MH(opMaLmja 6aBum ce nocebHa obnacT
NHopMaTUKe - Teopuja MHpopmaumja. OcHrBaYy Teopuje HMopmaumja je Knog Ensyg
LLleHoH (Claude Elwood Shannon, 30.3.1916. — 24.2.2001.).

HopbepT BuHep o

Knog Ensyg, LLIeHoH
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1. 2. Pa3Boj MHdopMaTUKe N padyyHapcTBa

Jbyam cy ofi CBOje HajpaHunje NCTopUje HacTojann fa cebu onakLiajy ruanykm n ymHU pag kopmuctehm pasHa
nomohHa cpefcTBa. Tako Cy, y Npouecy padyHarba, Hajnpe, KOpUCTUAN NPUMUTUBHE pavyHasbke, aa 6u
CTa/IHMM yCaBpLUaBakbeM Pa3HOBPCHUX pavyHCKMX MallmnHa JOLLUW O caBpeMeHMX, MOhHMX padvyHapa.

VcTopuja payyHapcTBa Ce MOXe Ae/IMTW Ha pa3inumTe HauuHe, ann Hajuewwha je nogena Ha:

- [Mepuopa o nojase NpBUX eNeKTPOHCKKX pavyHapa
«  [lepropg eneKTPOHCKUX payyHapa

3a 06a nepunoa KapakKTeEPUCTUYHO je NocTojarbe Npobnema ynasa, obpasae v nsnasa nHgopmaumja, Kao um
npo6nem KoMyHuKaumje. JaHallke CTawe Y 0BOj 06/1aCTh ce MOXe 60/be CXBaTUTK ako ce J06po nosHaje
NCTOPMjCKM NyT pa3Boja pavyHapCTBa.

1. 3. lMepwuop 0o NojaBe NPBUX e/TEKTPOHCKMX padvyHapa

McTopujcku rnefaHo, pasBoj MHAOPMALIMOHE TEXHOMOruje MOXe Ce MOAeNUTM y Tpu eTane, Tpu
KapaKTepUCTUYHA Neproa pasMunTor BPEMEHCKOT orpaHuyersa. To cy:

« pemMexaHnykmn nepuog (og npancTopuje fo 1450. rognHe),
« MexaHunyku nepuog, (og 1450. go 1840. roanHe) n
- efleKTpomexaHnyku nepunopg (oa 1840. no 1940. rogmHe)

- MpemexaHnykn nepuog (og npanctopuje go 1450. roguHe),

Op HajpaHnjux faHa cBora nocTojarba /byau Cy ce CyodaBann ca npobneMmma jesnka n 6pojesa, YyBarem
NH(opmMaLmja, HNUXOBOM npeumsHowhy 1 HegsocmucieHowhy. [leo npobnema je pelleH oTKpuhem HaunHa
3anucuBarba 6pojeBa. MOBOP M CMKe Cy BUM HajpaHWjuM HaYMH NpPeHoca MHopMaLnja, aimn ca NyHO MaHa
360r ocnamarba Ha MHAMBUAYA/THe U KONEKTUBHE MEMOpPMje 3aTO Ce jaB/ba NoTpeba 3a 6pojeBrMa 1 HUXOBUM
3anmcmBarbeM. Tako ce f0na3n 40 NPBUX HYMEPUYKMX CUCTEMA Ca OCHOBHMUM padyHCKMM onepaumjama (+, -, * n /).
Csaka paHa KynTypa je umana csoje cucteme 1 metoge. Oko 3000. roanHe npe Hose epe CyMepu OTKpUBajy Npsu
MUCaHN CUCTEM, T3B. KIMHACTO NUCMO Kopuctehy 3Hake Koju 0f4rosapajy
rnacoBuMa fja 1spase peyu. Y To BpeMe HacTajy v nNpeu rpafosun. deHnYaHm,
0kKo 2000. roguHe npe HoBe epe MojeAHOCTaB/bYjy NUcare Kopuctehu Besy
C/IMKA W peyn Tako LUTO Cy Hanpaswuan cumbone, NpsBu npasun andaber,
aJIn ca CNoroBuma 1 cyrnacHuumuma. Ipum npyxearajy To nMcmo v gogajy
My camornacHuKe. PYM/baHu Cy CNOBMMa [asiv UMeHa U Tako CTBOPWUIN
andabeT Koju ce KopuUcTn 1 faHac. CymMepu Cy Kao 0/10BKY KOPUCTUN KIH
KOjuM cy rpebaniv no BNaxXHUM ravHeHUM niodama. Oko 2600. roguHe npe
HoBe epe, ErvnhaHu cy oTKpuIn nucake Ha nanvpycy v NpBo MacTusio (04
nenena, marapehe mactu u ap.). KnHesn cy, oko 100. rognHe Hose epe
pa3BuIV TEXHOJOT W]y MpaB/betba Nanupa Koja ce 1 gaHac KopucTtu. PasBsoj
TEXHUKE Mucakba [0BeO je A0 npobneMa (M pelleHa) opraHu3oBarba
MHopMaLmja y KOpUCHe popMe pafun nakiler v Oy>ker yyBawa U [0
Mpas/bera Kbkra 1 6mbnmoreka. Cymepu cy rIMHEHe Nio4ye npasoyraoHor
06/1MKa cnaranu jefHy Ha Apyry v nakoBaM Ha nocebHa 03HayeHa MecTa
N Tako MnpaBuin cBoje 6mbnnoTeke. ErmnhaHn cy ponosann cTpaHuLe
rnanupyca oko apBseTa. ['puu cy criarasiv nanvpyce jefaH [0 ApYror 1 Tako Ux 1234567389
yyBann. Tafa HacTajy NpBv peuyHuum 1 eHuuknoneauje. Oko 500. roguHe npe HOBe epe HacTaje v NnpBa jaBHa
6nbnmoTeka. MIHLycu cy MMann CUCTEM KOju je HajCIMYHM] N faHaLLHEeM, a KOju je NPBOOUTHO, 0Ko 150 roguHe
HOBe epe, 610 AeBeTouMppeHn cuctem aa bu ce oko 875. roavHe HOBe epe yBena U Hyna. Apanu cy, Tpryjyhu
ca /IHoycuma, npey3senu oBaj CUCTEM W npeHenu ray Espony. Jow npe VHAyca, ErvnhaHu cy yBenv aeceTuyHu
cuctem nomohy uptaof 1 8o 9, a gecetka je 6una U nnm O. PasHe BpcTe 6pojaHumLia Cy Ce nojasusie BP/o paHo,
aNu cy BuLLE YTULA/IE HA HeKe fipyre AENaTHOCTW HEero Ha pasBoj came TEXHIMKe padyHarba. Bennku nomak y
pasBojy padyyHapcTBa 6une cy pasHe BpCTe padyHasbku. Mnak, Hajsehn ,qeo HUX HMje BOAMO Ka CaBPEMEHUM
padyHapvMa, npe cBera, 360r NPUHLMNa Ha Kojuma Ccy 3aCHOBaHe. R

HajycnewHunja 1 HajpacnpocTpareHuja padyyHabka je cyaH-naH. |
MojaBuna ce y KnHu, 0KO Xusbafy roAvHa rnpe HoBe epe 1 Bp/o 6p30
paluvpuna no ceety. Mo3HaTnja je nog umMeHom abakyc nnm abaka Koje je
ao6unay aHTU4YKoj I'pukoj oko 300. rogmHe npe HoBe epe (MMe je HacTaso
o4 peun abakion - gacka 3a padyHare ca O3HayeHMM KoJioHama 3a
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[eKafHe jefMHNLE). Y3 pasHe 13MeHe 1 AeIMMYHa ycaBpLUaBakba abakyc Ce U JaHac KOpUCTU Y HEKMM 3eM/baMa
[anekor nctoka n y Pycuju. MehyTum, GUTHUjUX CYLUTUHCKUX M3MeHa abakyca Huje 6uno M Hero.o
ycaBpLUaBare Huje BOAMIO Ka CaBpLUEHNj M MallnHama Koje 61 NpeTxoaue gaHallnmM padyyHapumva.

Y [pyroj nofoBMHM NPBOr BeKa aHTUYKM MaTeMaTnyap XepoH u3 AnekcaHgpuje, KOHCTpyuMcao je npey
pavyHCKy MaLluHy 3a cabvparbe. Ha »anocT, 0Ba MallnHa HKje cadyBaHa 1 0 H0j HeMa LO0BO/bHO NofaTaka 3a
eBEHTYa/IHy PEKOHCTPYKLKjy.

Y [eBeTOM BekKy, Mepcujcku Matematmyap, acTpoHOM, reorpad v ApXKaBHUK AN
Xsapusma (Abu Abdulah /Ja‘'far/ Muhammad ibn Musa Al-Khwarizmi, oko 800-850. {
roflHe) je y CB0joj Ktb131 XBapu3mMm 0 MHAM|CKIM BpojKama npBu NPEeL3Ho, Kopak Mo |,
Kopak, Ae(MHNCa0 CBE YeTMpK OCHOBHE padyHcke onepauuje. Kaja je MHOro roguHa
KaCHMje Herosa Krura npeeefeHa Ha NaTUHCKK jeank gobuna je Hasme Algoritmi de |
numero indorum. Npema /1oLLe NpeBeAeHOM HEeroBOM UMeHY, CBaKy MPeLy3HO OnmncaHm
MoCTynak 3a peLlaBakbe 6W10 Kojer 3afaTka HOCW HasuB anroputam. An Xeapu3ma je | ,
YBEO MOJEPHY HYMepuuKy HoTalmjy. B1o je unaH 6argaacke Akagemuje Hayka m nmcao -
0 MaTeMaTuLu, acTPOHOMUjM 1 reorpaduju. Hberosa Kibura Anrebpa ysena je 0Bo UMe,
maja ce BENVKM Ae0 Krbure 6aBn pavyHarbem. ONWTY METOZ 3a peLuaBare KBagpaTHe
jeflHa4MHe HEeroBo je aeno.

- MexaHnuku nepuog (og 1450. go 1840. roguHe)

Y cnefiehnx HEKONMKO BEKOBA Of 3Hauaja je momeHyTu aa je 1588. roguHe wsajuapcku
matemaTunyap Joct bupru (Jobst /Joost/ Burgi, 28.2.1552 - 31.1.1632. roguHe) caymHNO :
MpBY floraputaMmcky Tabnuuy, a 1594. roguHe WKOTCKN MaTematuyap Ll1oH Henep (John - Hiieis
Napier, 1550 - 4.4.1617. roguHe), nopf og MepumncToHa jaBHOCTY NpPeAcTaBno NPUPOLHM
NorapuTamckn CUCTeM U MpBK foraputmap - Henepose kocTw, momohy Kojer ce i
jefHocTaBHuMje paquano NorapuTmap (Lunbep, Apa napyeTa ApBeTa Ku3e jefHO Hacnpam
[pyror) Koju je morao ga fenv un g |
[ia MHOXW CNNYaH AaHallbum je ‘ oy
HanpaBMo CBeLTEHUK Bunnam Henepose kocTv
Otpep (William Oughtred, 5.3.1574
-30.6.1660. rofinHe) OKO 1622. N0 o et rerites
naejm EamyHaa "aHTepa 1

""MopepHu™ norapuTmap (Edmund Gunter,1581-1626.).

Y cefiaMHaeCTOM BeKy Ce Nojasu/ia npea payyHcKa MallinHa Koja je Mor/ia Aa u3BpLuasa
ornepauuje cabuparba 1 opysuMarba. KoHcTpymcao jy je Bunxem Lukapg (Wilhelm
Schickard, 22.4.1592-24.10.1635.) 1623/24. rognHe. MawuvHa je nsropenay noxapy, na
cy Of H€ OCTaM Camo N1CaHN JOKYMEHTH.

HesasucHo of LLvkapga, BefMKu (hpaHLyCKu
| MaTematiyap u msmnyap MMackan (Blaise Pascal,
=~ 1/ 19.6.1623.-19.8.1662.) je KOHCTPYMCAO payyHCKY
MaLLIMHY 3a cabuparbe 1 0fy3viMarbe LIECTOLM(PEHNX
OpojeBa Ca ayTOMaTCKMM TMPEHOCOM [eKafHWX
jeavHunua - MackainHy, a NOToM je ycaBpLUMO 3a
paj ca ocMouMdpeHnm 6pojeBmma. MNackan je 1642.
rofWHe. 3aroYeo pazjoBe Ha CBOM Kaslkyiatopy Kaga
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My je 6uso camo ,queTHaeCT rogvHa. lMomarao je y nocsy CBoM ouy, Koju je 61o nopecki &
KomMecap, na je Tpaxkno ypehaj koju 61 My onakiiao nocao. Beh 1652. roguHe. je Hanpasuo |
MefeceT NPOTOTMMNOBA U MPOAA0 HEKOIMKO AeCeTMHA MalUnHa, anu LeHa 1 C/I0KEHOCT |
MackannHe - 3aje/HO Ca YNHEHMLOM Aa je OHa MOoria caMmo fa cabvpa v ofy3uma, naun 1o
ca noteLlkohama - yTuuane cy Ha fasby npojajy. I TOKom Te rofuHe Npou3Bofba je
npecrana.

MackanoBy MalLuHYy je, 1673. roauHe, ycaspLUMO
no3HaTn Hemaukun matematunyap J1ajoHuy (Gottfried
s Wilhelm Freiherr baron von Leibniz, (1.7.1646-14.11.
B 1716. rognHe). Caga ce Morna KOpucTUTW 3a
n3padyHaBarbe CBe YETUPU padyHCKe onepauuje un
KBa,qpaTHm KOpEH ca ABaHaecToLnpeHM 6pojeBrma. J1ajoHNL, je pa3BNO MHTETpasiH 1
AndepeHumjanHn padyH 1 BEpOBao Aa je Moryhe KOHCTpymMcaTu YHUBEP3aIHY MaLLVHY
KOjOM 61 ce MOrao peLunTy CBaKy MaTemMaTyKy 3aaTak. HayuHuumma je orno n0Tpe6Ho

7IrOPUTAMCKN, Tj. KOJU Cy HEPELLMBY U Ha JaHALLIIM HAjCaBPLLEHUUM PAUYHAPUMA.  Fotapus Bunxem NajHuL
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MpBK ycnewHn Kankynatop je kpeupao Tomac ge Konmap (Charles
Xavier Thomas de Colmar 1785-1870. roguHe) 1820. roguHe Koju je Ha3BaH
aputMmomeTap. OH je Mmorao Aa cabupa, ofy3vma ¥ MHOXMW, a U Aefnno je, anu
Y3 UHTepBeHLMjy KopucHuKa. OBa cnpasa 3ay3umasa je YnTas CTo, a je
pua— ylwina y LWvpoky ynotpeby u npogasasna ce jow 90 roguHa, y3 pasHe
yoios y MoaudurKaumje.

it \ VHpycTpujcka pesonyLmja U OMWTK Hanpeaak
HayKe 1 TEXHUKe Y 0CaMHaeCTOM BeKY HWUCY LOHeNu
HULWTa 3Ha4ajHUje UCTOpUjU pavyHapcTBa, an cy
TEXHWYKa U TEXHO/OLLKA OTKpMha ocTaBu/ia Tpara u
Konmapos apuTmomeTap Ha OBOM MO/by. Y 0BO BpemMe Ce Yy TEeKCTWUJSIHOj
WHAYCTPUjY jaB/ba ByLLeHa nanupHa Kaptuua Koja
HEWTO KacHWje Hanasu OrpoMHY TMpPUMEHY Y
padyHapcTey. KapTtuuy je u3ymeo (paHLyCKu
nHpyctpujanay, XKakap (Joseph-Marie Jacquard,
7.7.1752 -7.8.1834. roguHe). OH je 1801. roguHe
JaBHO nMpukKasao CBOj ayTomarcku pas3boj ca
PEeBOMYLUMOHAPHUM  TEXHOJIOLLKUM  e/IeMeHTUMA. Kakapos pa36oj
""MogepHa' bywwera nanvpHa kapTuua  OBaj HEroB NPOHanasak npornatleH je 1806. jaBH1UM go6pom, a XKakap je
HarpaheH LOXXMBOTHOM MEH3MjOM U CrneLmjasiHAM noBlacTuLama.

tberose OyLUeHe nanvpHe KapTuue agantvpao je Yapnc be6uyl. TexHonorvja Koja je npumetbeHa Kog,
YKakapoBor pa3boja je 0CHOBa KacHUjer, MOAEPHOT ayTOMaTCKOT pasboja, anu v npeTeya caBpemeHor pauyHapa.

Y NpBOj NON0BMHW fieBETHAECTOT BeKa, 1822. roauHe, eHrnecku matematuyap Bebu
(Charles Babbage, 26.12.1791-18.10.1871. ronMHe) je KOHCTpyMcao AndepeHumnjanHy
malmnHy. bebuiioBa MalimHa je Ouna CTBOpeHa [a ayTOMaTCKU M3pavyHaBa BuLLE
maTemaTuykmx onepauuja. Momohy e ce Morna padyHat Bpe4HOCT NoIMHOMa Apyror
CTereHa v forapuTMmn NpUpPoaHNX 6pojesa. 3axBasbyjyhu AudepeHumnjaiHoj MeToan
MOT /10 je [a ce U3berHe MHOXeHe 1 [erbere. MNpBa AndepeHumnjasHa MawmnHa nmana je
25.000 genoBa, 6una je BUCOKa 8 cTona, 1 TelwkKa 15 ToHa. MawunHa je Tpe6anaﬂ
Ha, napy, /ia 8yTOMaTCKV N3padyHasa NoMHOME /10 LIECTOT CTerneHa a + bx + cx” + dx +
ex* + x> + gx W fia iMa MOTyNHOCT LUTamnNakba pesynTata. /1ako je nMao focTa croH3opa
HWje ycneo fa je 3aBpwn. KacHuje je n3ymeo nobosbliaHy Bep3vjy AudepeHLmjanHe
MalunHe HassaHe Differnece engine No. 2. OHa Huje 6una 3aBpLUeHa
TOKOM H-eroBOr XKUBOTa, UMak, 3HavajHa je 1 cama bebuiiosa naeja ga ce
carpajv malwivHa y Kojoj he ce LenokynaH pad4yHCKM NocTynak ofsujatu
MoTMYHO ayToMaTcKu. 360r yTuuaja Koja Cy Herosa pasMuLL/bara
OCTaBW/Ma Ha KaCHUjU pa3BOj Hayke, Ha3uBajy ra Ouem padyHapcTBa.
[enoBn HeroBnx HefoBPLUEHUX MalluMHa Hanase ce Y JIOHZOHCKOM
My3ejy. AudepeHumjanHa MalivHa je 6una peKoHCTpymncaHa y nepuogy
oA 1989. pgo 1991. rogmHe. HbeHO MPBO padvyHare MNPUKasaHo je Y |
JloHpgoHckoMm HayyHoM My3ejy (London Science Museum) n 6unio je
npeynsHo go 31 geuyMane, MHOrO BULLIE HErO LUTO je MOrao MpoCeyHu
MOAEPHN LlernHn Kankynatop. bebuy je n3ymeo u wwrtamnay 3a OBY
MallvHy Koju je uMao wu3BaHpegHe MmoryhHoctu. [logpxkasao je
(hopmaTtupare pefoBa M KOMOHa TEKCTA Mpe LTamnawa. Y6p3o nocne
Heycnesnor nokyluaja agudepeHumnjanHe MallvHe, NoYeo je Aa pagu Ha
MPOjeKTy Apyrayunje, MHOrO C/IOXKEHWje MallnHe, Ha3BaHe aHa/IMTUYKa
malimHa. OHa Huje 6una npocta (u3nyka malumHa, Beh KombuHauwuja
BMLLe AM3ajHa MallnHa Koje je CMULL/BAo [0 Kpaja >kusoTa. [naBHa
pa3nvka n3mehy oBe ABe MallvHe je Ta [a je aHa/IMTUYKa MallnHa mMorna
[a byae nporpamupaHa nomohy 6yLLeHNX KapTuua, LWTo je 6una naeja
ncnpes werosor BpemeHa. CxBaTtuo je fja Huje MOr/io BuLe nporpava ga
CTaHe Ha jeflHy KapTuuy, a Takohe je mopana ga 6yae npucyTHa 1 ocoba
Koja 61U npasunia octase nporpame. AHaMTMYKa MallnHa je Guna
nporpammupaHa ga Kopuctu ynaHdyaHe >Kakapose (loops of Jacquard's)
OyLleHe KapTule Koje GV KOHTpOMMcase MexaHU4kn padyHap, Koju je
MOrao a cTeopu cnegehu pesyntaT padyHa Ha OCHOBY HEKOT MPETXOAHO
n3pavyHaror pesyntata. MawvHa je Takohe morna ga u3BpLuaBa BpCTe [le0 aHanMTVuKe MaLLMHe
Hapenov Ha HauMH Ha/IMK OHUMA KOjy Ce KaCHMje KOPUCTM KOZ, CaBpeMeHNX padyHapa, yKbyuyjyhu cekseHuy,
Cenekuujy v ntepauujy, LWTO je OCHOB CTPYKTYyMpaHor nporpamupara. OBakBO OCMULL/bEHA MaLLWHA je 6una

l—Iapnc' Bebuy
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npBu TjypuHr- KOMMIeTaH MexaHW4Kn padyHap. Tpebana je fa Oyfe AUrMTasIHU padyHap Koju pagu ca
negeceToLdpeHnm bpojeBrMa, Aa Ma KanauuTeT MeMopuje Of Xusbady TakBux 6pojesa, Aa padu Ha napy,
ayToMaTCKa, Aja ca oM pajiv Camo jefiaH orepartep v ja Mma BeIMKY Ta4HOCT padyHawa. buno je npeasufeHo
[ia Ce pe3ynTatn pavyHara M3fajy Ha MalivHW 3a crarare. AHaIMTUYKA MallnHa je j
rpeTeya MOZEpPHOr pavyHapa.

Bebuly je 3HauajHy nogpluky npyxxana Ejoa (Aga) Ayrycta (Lady Ada Augusta
Byron, Countess of Lovelace, 10.12.1815.- 27.11.1852. roauHe), Khvi eHrecKor necHuKa
Noppga lMNoppoHa bajpoHa 1 AHabene MunbaHk. Ejga je nomarana y LOKYMEHTOBakbY
paja Herose MallvHe Kao U Yy pagy Ha HO0j U TO Kako (JMHAHCUJCKM TakKo U CBOjUM
npeano3nmMa, of KOjuUX je Haj3HauyajHMju 610 NPeHOC KOHTPOEe U paf ca LMKIYCUMa,
Tako Aa Hapezbe nporpama He 6V Mmopasne Aa ce U3BPLLUABAjJY PeAoCiefoM KOjUM Cy faTe
Beh y 3aBMCHOCTK 0f Toka nporpama. lNpegsuhana je n MmoryhHOCT 0Be MalUvHe 1 3a
OonwITKje cTBapy (KOMMOHOBaHEe My3uKe, rpauky), anv v 3a LUMpe HayyHe NpuMmeHe.
Mpesnoxuna je ga ce NoMohy aHaIMTUYKe MallvHe n3padyHajy bepHynujesu 6pojesu.
OBaj nfiaH ce yje4HO cmartpa v NpBMM NpPorpamomM, 3aTo je MHOrM cmatpajy jeaHUM 0f
MpBUX MporpamMepa. Y weHy YacT, jefiaH NMporpaMckm jesuk fobuo je nve aga.

Ejga Ayrycta

EneKTpowlexaquKm nepmop, (o4 1840. po 1940. rognHe)

CVH HeMauykux wuce/beHMKa JoxaHa [eopra
Xoneputa n ®paHUMCKe BpyH, MHXerep pyaapcTsa
Xoneput (Herman Hollerith, 29.2.1860.-17.11.1929.)
- je HanpaBMO eNeKTPOMEXaHNYKY MaLLNHY 3a 6pojarbe |
N copTUpare, MexaHWyke npukase y Tabenama
__4 3aCHOBaHe Ha 130YyLLIeHMM KapTuLiama Koje Mory aa
6p30 TabenapHoO obpafe CTaTUCTUUYKe NogaTke U3
MWINOHA nofaTtaka, M ynotpebuo je y obpagun |
nogataka ca nonuca y CA-y 1890. roguHe. Mog =&
YroBOpoM ca amMepuykum 6UpooM 3a MOMUC
CTaHOBHULLITBA, KOHCTPYMCAO je MalLMHe KOjuMa je  Xepman XonepuT

XonepuTos Tabynatop yCreLHo 06aB/beH TabenapHy NprkKas nonvca CTaHOBHULLITBA 3a [iBe 1 MO
rogvHe (YMeCTo 3a BULLE O/ CEAjaM FOAMHa KOJIMKO je 04eKMBaHO). 3amoyeo je CBOj COncTBeHM nocao 1896.
FOfHe OCHMBatbeM KOMMaHWje 3a Mpou3BOAkbY TabenapHUX MaluHa. BehnHa rnaBHux 6upoa 3a nomuc
CTaHOBHMLLITBA, Kao 1 0curypasajyhe KomnaHuje, KOpUCTHNE CY HeroBy onpemy v KyrnoBasie Hherose KapTHLig.
Kako 6y 06e36e10 pag, 0BOr C1UCTEMA, M3YMEO je 1 NPBY MexaHn3am 3a ayTOMaTCKO ybaumBame kaptmua. Y
TO BpeMe Nojae/byjy Ce pasHe (hpmMe 3a NPOn3BOAHY OBaKBMX pavyHapa 1 HacTajy 6pojHa 3HayajHa TEXHUYKa
pocturHyha y csum obnactuma. FogmHe 1911. XonepuToBa (hmpmMa ce Crnojuna ca jow Ase U 0CHOBasia
Computing Tabulating Recording Corporation (CTR). Nog pykosoacTeom Tomaca L1. BotcoHa (Thomas J.
Watson), Ta pupma je 1924. roguHe npomeHuna ume y IBM (International Business Machine). OBo je 1 faHac
HajMohHMja rpma 3a NPON3BOAHY padyHapa.

Y nepuogy o 1930. go 1940. rognHe HacTajy 3HavajHu pesynTatny Teopuju anropuTama. Nojaervyjy ce
pasHe marematuuyke feuHUUMje anropMTama 3acHOBaHe Ha MojMoBuMa TjypuHroea MalumHa, [octosa
MaLLIMHa, pekypsuBHe (hyHKUuWje u Apyruma. KoHCTpyucaH je BENMKW Bpoj padyHapa, anu cy OHW, 360r
HeMoryhHocCTK 3anuca nporpamay Memopujy 6unm jako ckynu n HeepikaCH1. OCHOBHM €N1eMEHTU Of, KOjUX
ce OBW payyHapw rpage cy peneju. HajnosHaTmju KOHCTPYKTOP OBakBMX padyHapa je Llyse (Konrad Zuse).
Lly3e je cBoj npBu padyHap Z1 Hanpasmo 1936. INowwTo je 610 He3a40BO/baH pPafoM CBOI NPBOr payvyHapa Llyse
je peLmo fia Hanpasw Z2. PadyHap je KOpMCTHO UCTY MeMopwjy kao v Z1, anu je umao 800 peneja, koje je Lly3e
06110 0fy TENEOHCKIX KOMMaHUja 1 MoMony X Cy (GOpMUpaHe apuTMETUYKE W KOHTPO/IHE jeuHULiE.
ApUTMETMYKa jefnHNLa ce cacTojaa o4 16-06uTHor npoliecopa, jep je Llyse xTeo Aa TECTVPA MOY3AaHOCT
peneja npy apUTMETUYKOM padyHarby. Ha YKanocT cBv HaupTyi 1 dhoTorpagmje
CY YHULUTEHW Y paTy, a/i KOPUCT 0f, Z2 payyHapa je AoKa3 fa Cy peneju
noysgaHun. Z3 payyHap je y NOTMYyHOCTU G6MO HampaB/beH Of peneja, a
o6uno ux je 600 3a apuTmeTMuKe jeamHuue m 1.800 3a mMemopujcke u
KOHTPO/HE jeAnHuLe. Masio MOMOrHYT of, npujatesba Lly3e je oBaj pauyHap &% _ :
KOHCTpyucao y nepuogy of 1939. go 1941. rognHe y BbepnuHy. OBaj [-
padyHap je 610 gokas fa je Mmoryhe HanpasuTy Noy3aaH GUHapHU pavyHap W“
KOjW Ce MOXKE KOPUCTUTM 3a BEOMa C/IOXKEHE apUTMETUYKE orepaLimje. Llyseos Z3

MpBK NporpamMmémnIHN padyHCKKM ypehaj KOHCTpyucaH je y AMepuum 1 HaseaH je Harvard Mark 1. To je
Ovna enekTpoMexaHMyKa MallvHa Koja je n3BplLuaBaia KoMaHze Kopak-rno-kopak. Hapeabe (MHCTpyKuumje) ce
YHOLLUEHe y padyHap y3 nomoh nmanupHe Tpake, KapTOHCKMX KapTuua ca pynama unn npekugada. PasBsoj
padyHapa Mapk | je fenomuyHo uHaHcupao MBM, a pa3sunu cy ra Xayapg AnkeH (Howard Aiken) u Llejmc
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Bpajc (James W. Bryce) Ha yHMBep3uUTeTy XapBap[, /e je 3ay3/IMaO gasssscisw 2v 2> =2ttt
ynTaBy 3rpagy. M3rpagra padyHapa je novena 1939. a 3aBpLueH je 1944, L
Mmao je oko 750000 aenosa u fy>XUHY 0KO 15 MeTapa, TeXXnHa My je 6una j
OKO 5 TOHa. 3a YHOC nojaraka KoOpuCcTKO je 2 YiTada nanupHux Tpaka, 2
ymTaya NanupHMX KapTunua 1 Ase Tactatype. 3a cabupare aBa 6poja 6uio
My je noTpe6Ho 3 fo 6 cekyHawn. MpoToTnn Mapk I, je moyeo ca pagom y
feuembpy 1943. roguHe n 610 je y cnyk6bm cee Ao (ebpyapa 1944,

rofjMHe. YcaBpLuaBame je 6110 0f BENMKOr 3Hayaja 1 Tako je Beh y jyHy ™ S
1944. rogunHe nywTeH y pag Mapk |1, kacHuje 111 v V. apk pauyHapu cy My 6% |
ce KopucTuau BuLLe og 15 rogmHa. Xapsapa 'V'apKl

Y EBponu je Takohe pa3BujaH cnvyaH padyHap Konoc (Colossus) Koju je an3ajHnpao
nHxerbep Tomm ®nayepc (Tommy Flowers, 22.12.1905 - 28.10.1998. roguHe) y capairbu
ca Matematmyapom Makcom Hojmanom (Max Newman) y UCTPaXKMBaUYKOM LIEHTPY Y MeCTy
Jonuc Xun (Dollis Hill), y JlToHgoHy. PauyHap je 6uo cmewuteH y Bneunu Mapky (Bletchley &
Park), y kojem cy ce 3a Bpeme [lyror CBETCKOI paTa npoy4asasie HeMaykKe paTHe Luungpe.
HajnosHatuju cnyyaj je felumgposarbe HeMavke MallnHe 3a Lwugprparbe EHnrmve. o &
Kpaja pata npomnssefeHo je yak 10 Kosoc padyHapa. Konoc padyHapu cy ce KopucTuam 3a
Jelumndgposarbe Nopyka Koje je Hemauka JTIopeHL, MaLlyHa NpPeTXoAHo Wwingposasa. Konoc §
Je KOprCTMO BaKyyMCKe LieBM (TEPMOENEeKTPOHCKE LieBM), TUPATPOHE 1 BEOMa OCET/bYBE B
[eTeKTope ynTpa/bybmuacTux 1 WMHGpPaLpBEHUX 3paka, fa 6u ONTUYKM 0YnUTaBao
nanupHy Tpaky, a 3aTUM CBakOM 3HaKy [0[aBa0 nporpamupaHy fIornuyky yHKUujy,
6pojehn KONMKo YecTo oBa PyHKLMja NOKa3yje TauHo. ako je 6110 No3HaTO Aa MalumHe  ObHosmeHn Konoc
ca MHOIO e/IEKTPOHCKMX LIEBM MMajy BUCOK CTeMeH rpeLaka, cxsaheHo je Aaa Cy ce rpeLluke Kog LeBm Hajueluhe
[eLlaBane ako 61 HeLUTO MOPeMeTU/IO Hanajake MallnHe, Tako ga Konoc MalluvHe, Kaja cy jeflHOM YK/byyeHe,
HVKaj, HUCY UCK/bY4YMBaHe, OCMM ako HUCy [06po pagusne. Konoc je 610 npBa of eNeKTPOHCKUX AUTUTATHUX
MallVHa Koja je umana orpaHuyeHy nporpaMmpaHocT. nak, To Huje 610 y LenocT padyHap 3a reHepaiHy
NPUMeHy, NoWTOo HKMje 61o TjypuHr-komnneTaH (Turing-complete) WTO je 3Ha4YMNO Aa HXje MMao NPOrPaMCKim
jesnk, nako je AnaH TjypuHr (Alan Mathison Turing; 23.6.1912-7.6.1954. roayHe), Ha YMjeM UCTPaXKKMBatby je
3acHOBaHa [emHuUmja, paguo y breunu napky rae je Konoc nywteH y pad. Taga jow Huje cxaheHo aa je
TjypVHT-KOMMMETHOCT 0f 3Hayaja; BehrHa 0CTa/IMX HOBMX MOLEPHUX payyHapCKMX MallvHa je Huje UMaso,
Ha npumep ATaHacoB-bepu komnjytep (Atanasoff-Berry Computer), Xapapg Mapk | MallnHa ca efieKTpo-
MexaHWUYKMM pefiejuma, MalluvHe ca penejuma ben nabopatopuja, npea fAsa An3ajHa KoHpaga Llysea utg,

MpencraBa 0 payyHapy Kao MalUWHK 3a OMnwWTy ynotpeby, a He camo
BE/IMKOT [AMTUTPOHA KOjU pellaBa Tellke npobneme, Huje nocTana
3anaxeHa o Noc/ie HeKONMKO roguHa. Hag Konocom je npegrbaynno
HEKONIMKO padyHapa, o KOjuX cy MHOTV 6unu npBu y HeKoj 06nacTy.
Lly3eoB Z3 610 je npBu (PyHKLMOHANHM padyHap Koju je 610 NOTnyHO
NpOrpaMcKy KOHTponcaH, 1 61o je 3aCHOBaH Ha eleKTPOMEXaHUYKNM
penejumMa, Kao 1 (Marbe CNnoXeHe) MmallnmHe ben nabopaTtopuja U3 KacHMX
30-mx roguHa. ABbL] pauyHap 610 je eNeKTPOHCKM 1 6rHapaH (aAuruTanaH),
ann 6e3 moryhHocTu nporpamvpara. AHa/IorH1 payyHapy 3a copTuparbe
6unn cy NonynporpaMcKu; HEKN Of KX Cy 61N 13 neprosa MHOro npe
1930. rogvHe, Ha npumep BaHeBap ABLL pauyHap
Byw (Vannevar Bush). BebuiioBa aHanMTMUKa MallvHa NpeTxoauna je
¢ ceuma wuma (1800), u buna je n gurutanHa 1 nporpamcka, anm je

% erose mawmHe Differnece engine No. 2 (cneumjanHu KanKynaTop) n3
2= 1091. roguHe, pagu. Konoc je mnpBM  KOMOGVMHOBAO AWUrMTa/HO
(BenMMUYHO), NPOrPaMCKO ¥ eNeKTPOHCKO. MpBY NOTNYHO NporpammpaH
| aMrvTanHn enekTpoHcku padyHap 6uo je Small Scale Expermental
¥ Machine (payyHap KOjuM je pyKOBOAMO nporpam -
& i KOju je 61O y camOM payvyHapy), Hanpas/beH 1948.
Small Scale Expermental Machine  FOIMHE y MaHyecTepy.
KoHauHo, 1945. roanHe, o6jaB/bmBarbeM pafoBa
4yyBEHOr Hemauykor maremaTuyapa (oH HojmaHa (John von Neumann, poheH Yy
Mahapckoj kao Margittai Neumann Janos Lajos), Koju je XXuseo y AMepuLn, CBETIOCT
[aHa cy yrnefanv TeopujcKu NpUHLMNM paja caBpeMeHnx padyHapa. Tako Cy CTBOPeHM
YC/I0BU 3a HaCTaHaK KB/IMTETHO HOBUX pavyyHCKUX MalLnHa.

®oH HojmaH



1. 4. Tlepuon eneKTPOHCKMX padyHapa

Ha yHuBepauTeTy y MeHcuneanmjn y CAL-y 1946. roamHe Ekept (John Presper Eckert) n Mounu (John
William Mauchly) cy koHcTpyncanm enmnjak (ENIAC - Electronic Numerical Integrator And Computer ),
MPBY e/IEKTPOHCKM payyHap. EHunjak je an3ajHupaH n nsrpaheH y CBpxy nspadyHasarba 6aMCcTUUKmX Tabmua 3a
amepuyky BojcKy. [NpBu Npobiemu peLlaBaHN Ha eHnjaky 6uv Cy NoBe3aHu ca U3pagoM XuaporeHcke 6omobe.
Yrosop je motnucaH 5. jyHa 1943. n npojekat PX Bogwna je MypoBa LUKO/A eNeKTPOVHXKEHEPCTBA MPU
MeHcMNBaHMjCKOM YHMBEP3UTETY NoYeB of jyna 1943. MNMpojekart je obenopareH 14. hebpyapa 1946. Ha lMeHy v
KowTao je ckopo 500 000 amepuykmx gonapa. Paf Ha eHujaky je npekuHyT 9. HoBeMbpa 1946. pagy 06HOBE U
Hagorpafwe Memopuje, n npebaveH je y MepuneHg 1947. roamHe. Ty je NOHOBO NyLITeH y pag 29. jyna ucte
rognHe M paguno je HenmpecTaHo cee A0 23:45 2. okTo6pa 1955. roamHe. OBaj padyHap je 610 OrpOMHMX
AnMeH3nja. MaTeHT Ha eHWjaka Koju je ofo6peH 1946. je NOHMLLTEH Npecyaom amepuykor CaBesHor cyaa y
cnyyajy XaHmsen npotue Cnepuja PaHga (Honeywell, Inc. v. Sperry Rand Corp., et al.), Koja je npeacrae/bana
MPEKPETHULLY jep je HOM 13YyM eNeKTPOHCKOr AUTMTa/IHOT padyHapa CTaB/beH Y jaBHO BNaCHWULITBO. Y cebu je
cagpkao 17468 BakyyMmckux uUeBu, 7.200 kpuctanHux guoga, 1.500 peneja, 70.000 otnopHuka, 10.000
KOHZ,eH3aTopa 1 0KO 5 MUMOHA PYHHO 3a/1eM/bEHUX CMOjHULLA. TEXMO je OKO 27 TOHa, a AUMeH3uje cy My buse 8
cTtona (2.4 metpa) ca 3 ctone (0.9 meTtapa) ca 100 ctona (30 meTapa), 3ay3umao je 1800 keagpaTHux ctona (167
KBafpaTHUX MeTapa) v Tpowwo je 150 kW cHare. IMao je 6p3nHy o 5.000 onepaupja y ceKyHAW.
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Ynas je 6no moryh ca IBM uutaya, 1ok je IBM GyLuay 3a kapTuue KopuluheHa 3a n3nas. OBe KapTuLe Cy MOr/ie CTBapaTy LUTaMMaHu 13nas
kopuctehn IBM payyHcKy maluunHy, BeposaTHo IBM 405. ENIAC je kopuCTVO NoMepayke perucTpe (LUNMT-PerncTpe) umnjy je n3nas cnojeH ca
yna3om (eHr. ring counter) ca geceT no3vuuja 3a CKIaguLLTewe 6pojeBa; cBaka Ludpa Kopuctuna je 36 eNeKTPOHCKMX LiEBM, Of KOjuX Cy AeceT
6vne ABOCTPYKe TPMOAE Koje Cy YuHune 6uctabuaHa Kona nomepaykor perucrtpa. ApUTMeTUKa je m3BoheHa ,,0pojehn* oTKyuaje 6pojava n
reHepucarbemM Hocehux TaKToBa YKOMMKO 61 A0LLNO0 10 MpeKopayetba KanaumTeTa, Npy Yemy je nieja 6unay Tome fa ce onoHatla y enekTpoHuLm
onepauyja LMhapcKMx TOYKOBA MexaHWuke MalimHe 3a cabuparbe. ENIAC je nmao 20 geceToundpeHUX MeMOPUjCKMX enemeHata Koju cy
KOpUCTWN MeTOAYy KoMnnemeHTa og 10 n morao je fa n3sogu 5.000 npocTvx onepauyuja cabvpara unm of6pojasara n3mehy 610 Kor og bux 1
n3sopa (HNp. ApYror akymynaropa, CTa/IHOI MPeHOCHYKaA) CBake CeKyHZe. buno je moryhe nosesaTu BuLLe aKymy/aTopa Jja paje NCTOBPEMEHO,
Tako fJa je Op3vHa u3BpLLaBarba onepayunja 6una NoTeHUMjaHO MHOI0 6pXka 3axBasbyjyhv napanenHom pagy. buno je moryhe nosesatu cagpxaj
jegHor akymynartopa ca Apyrum fa 6u ce n3Bena apuTMETUKa [BOCTPYKE MPELM3HOCTW, anu TajMUHI KOMa Yy akymy/naTopy je crnpeyasao
MOBe31Batbe TPV UKW BULLIE aKyMyiaTopa pagu BuLle npeuusHocTy. ENIAC je KoprcTro YeTUpK 0 0BMX akyMynaTopa KOHTPOAMCaHNX Noce6HOM
jearHmuom MHoxMoLa 1 Morao je fa obae/ba 385 onepaumja MHOXera y cekyHAan. Ca meT akymynatopa 6uio je ynpas/baHO Hapo4MTOM
jeguHuuom Jenvoua/13padyHaola KBagpaTHOr KOpeHa U Morao je fa 06aBrba YeTpAeceT onepaumja Aeberba Man Tpu onepauyje n3padyHasama
KBaZpaTHOr KopeHa y cekyHaun. Octanmx 9 jeamHuua y ENIAC —y cy 6une nHuumjaumoHa jeauHuua (MokpeTana je v 3aycras/bana MalluHy),
LMKIYCHa jeanHMLa (CMHXPOHM30BaNa Apyre jeAvMHWLE), r1aBHU mporpaMep (KOHTponucao ,,KpMBYLABO® KpeTare), untad (ynpasmao I1BM
yutayem OyLUEHWMX KapTuua), WwTamnay (ynpas/bao GylladyeM KapTuua), CTasHW MPEHOCHWK U Tpu Tabnuue hyHKUMja. Y UHXerbepe Koju cy
om3ajuupann cnagajy bob Lo (Bob Shaw) (tabnuue tyHkumja), Yyan Yy (Chuan Chu) (menvnnau/vspadyHanay, KBagpaTHOr KopeHa), KajT
Lapnnec (Kite Sharpless) (rnaBHu nporpamep), Aptyp bypkc (Arthur Burks) (MHoxwmnaw), Xapu Xacku (Harry Husky) (4itay/wtamnay) u Llek
[Jejsuc (Jack Davis) (akymynatopu). Onuc Poxaca n XawareHa (Rojas & Hashagen) npy»a BuLle geTasba 0 Tpajarby onepalmja, Koje ce JOHeKne
pasfnukyje of rope HaBefeHX. OCHOBHM TakKT MaLLuHe je 6vo 200 MmukpocekyHam v 5.000 LnKiycay CeKyHAW 3a onepauuje ca geceTouuppeHum
6pojeBnMa. Y jegHom of oBux Lmknyca, ENIAC je morao fa ynuiie 6poj y peructap, npounTa 6poj n3 peructpa wam fa cabepe asa 6poja. 3a
MHOXere 10 — yudpeHor 6poja d — undpeHm 6pojem (3a d marbe 0 Unm jeaHako of 10) Tpebano je d+4 umkayca, Tako Ja je 3a MHOXeke 10 —
unpeHor 10 — uncpeHnm 6pojem Tpebano 14 umknyca, uam 2800 MUKPOCEKYHAN — faksie, 6p3MHOM 04 357 No CeKyHAWN. YKONMKO 61 jefaH 6poj
nMao Marbe of 10 umdapa, onepayuja 61 6una TMm 6pxa. Jerbere 1 padyHakbe KBagpaTHOr KopeHa Tpajano je 13(d+1) umknyca, rae je d 6poj
Uncpapa y pesyntaty (KoeuuujeHT Uamn KBagpaTHU KOpeH). Tako je fe/berbe UK KBaLpaTHU KOpeH Tpajano Hajsue 143 uuknyca, unmn 28600
MMKPOCEKYHAN — 6p3uHa of, 35 o cekyHAM. AKO 61 pe3ynTaT nmao Matbe og 10 Ludapa fonaxere A0 hera 3axTeBano 6u Marwe BpeMeHa. Hekm
CTpyYHbaln Npeasuaenn cy aa he ce KBapoBM Ha LieBMMA jaB/baTh TakKo YeCcTO Aa MalluHa Hukada Hehe 6T ynoTpebrbmBa. OBa NpeAckasarba
1CNocTaBuna cy ce AeNMMUYHO TaYHVM: HEKONMKO LieBU NPEropeBaso je CKOpO CBAKOT faHa, 0CTaB/bajyhu ra HethyHKLMOHATHUM CKOPO NMOMOBUHY
BpemMeHa. HapouuTe B1COKOMNOY3zaHe LieBIn HUCY Gune foCTynHe cge A0 1948. MehyTum, BehuHa 0BMX KBapoBa fieLliaBasia ce TOKOM 3arpesarba U
xnaherba, Kafla cy rpejayuv 1 KatofHe LeBu 61unun nog HajehM rpejHUM NpUTUCKOM (TepMaHUM CTPECcOoM). 3aTo je yBeeHO HEKOIMKO HOBUHaA:
ENIAC ce Huje HuKafa racno. OBUM BeOMa jeJHOCTaBHVM (Maga 13y3eTHO CKYMUM) peLLeeM MHXEeHEPU Cy CMarbuan 6poj OTKasvBara LieBu
ENIAC- a Ha npnxBaT/bMBY CTOMYy Of Camo jeAHe LieBM CBaka ABa AaHa. Hamajate KOMMOHEHTU je cMateHO 10% 04 HOMUHANHOT — CMateHEM
HarnoHa cMaruBasna ce onTepeheHOCT YHyTap eNeKTPOHCKE LiEBM 1 TUMe NPOLY>KaBao pajHU BEK CBE KOMIMOHEHTE Cy Oune fJOCTYNHE Ha NpeAH0j
CTpaHW payyHapa LUTO je omoryhasano OpXKy 3ameHy efeKTPOHCKMX LieBW, Te omoryhasaso npoBepy paja pavyHapa Mo nabetby U rallewby
nojeanHux Lesu. Mpema nHTepBjyy ca EkepTom 1989. rognHe LeBM Koje Cy Ce HempecTaHo KBapu/ie 6ue cy yrnaBHoM MuT: ,,Yak 1 Kaga Ham
Mperopv Le., LITO Ce AellaBa TeK Ha CBaKMX Nap AaHa, y MoryhHoOCTV CMO Aa nouvpamo npo6iem y poky of 15 MuHyTa.” 1954. roguHe Hajoyxu
nepvog paga 6e3 aHomanmja 6uo je 116 catu (6am3y net gaHa). LLlecT >keHa Koje cy ce HajBuLue 6aBune nporpamvparseM ENIAC — a ynpas/majyhu
HEroBUM MpekuaadnmMa 1 kabnosmma npumsbeHe cy 1997. y Women in Technology International Hall of Fame. Hrxosa umeHa cy Kej MekHonTu
(Kay McNulty), bBeTu LleHuHr3 (Betty Jennings), betu CHajzep (Betty Snyder), MapnuH Beckod (Marlyn Wescoff), ®pen bunac (Fran Bilas) n Pyt
NuxtepmaH (Ruth Lichterman). EkepT # Mouin UCKOPUCTUAKN CY UCKYCTBO KOje Cy CTeKIM U ocHoBanu cy EkepT — Mounm PayyHapcky
Kopnopauujy, koja je npoussena cBoj npsu padyHap, BINAC, 1949. npe Hero wto jy je Kynuo PeMnHITOH PaHz 1950. 1 npeMmeHoBao y CBOj
UNIVAC ogemak. ENIAC je 610 jeAMHCTBEHOTN AM3ajHa 1 HMKafa HUje MOHOB/beH. 3ayCTaB/batbe Ha An3ajHy 13 1943. 3Haumno je ga je pavyHap
MMao BeNMKW 6poj HepocTaTaka Koju HWUCY peLleHW, MorotoBy HeMoryhHOCT 4yBara nmporpama. Anv ujeje npousallne U3 pasfa Ha kemy U
MHCNMpaLumja MHOTUM JbyAMMa Kao LwTo je LIoH (hoH HojmaH nmane cy BeoMa 3HavajaH yTuvLaj Ha pa3Boj KaCHMjUX padyHapa, Y NpBoM pegy
EDVAC, EDSAC i SEAC. Ha eHujaky je yumtbeH Benvku 6poj yHanpehewa, noyes of 1948., ykbydyjyhu NpUMUTUBHU ,,caMO 33 YMTame"
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noxXpareH MexaHm13am 3a NporpamMmparse Koju je Kopuctumo Tabnumue GyHKumja kao nporpamck ROM, WwTo je 6una ugeja npeanoxeHa of CTpaHe
LloHa ¢oH HojmaHa. Tpu umdpe jegHor akymynatopa kopulheH je kao 6pojunal, nporpama, ApYru akymynatop je KopuwheH Kao rnaBHU
akymynartop, cneaehu akymynatop je KopuwheH 3a yunTaBare afpeca 3a YuTare nogataka ca Tabnmua yHKUMja, OK je ocTaTak akymynatopa (1
—-5,7,9-14,17 - 19) yrnaBHoM 610 KopuLLheH Kao noaaTKoBHa Memopuja. MpBu NyT je NpeAcTaB/beH Kao pavyHap ca CHUM/bEHVIM MPOrpaMom
16. centem6pa 1948., nsspLuasajyhu nporpam Koju je Hanvcana Agen MonactuH (Adele Goldstine) no 3amucam LloHa oH HojmaHa. OBa n3meHa
yMarbna je 6p3vHy paga 3a (hakTop LUECT 1 YKIOHMNa MOryhHOCT Napasie/sIHor onepucarba, anv y3eBLun y 063up fa je ckpaTuaa Bpeme noTpebHo 3a
penporpamMupare, Koje je MHaye Tpajaso AaHuMa, Ha caTe, CMaTpasio ce BeOMa BpeHO UckopuLheHM ry6uTkom nepdopmancu. Takohe, aHanuse
Cy MoKasasne fa Kao pe3ynTaT pasfnka namehy 6p3vHe padyHarba U eleKTpoMexaHuuke 6p3vHe ynas/uanas, CKOpo CBaKM NpaKTUyaH Npobiem us
CTBapHor cBeTa je 6o 1/0 Be3aH Yak 1 ako ce He KOpUCTY NPBOBUTHa Napase/HOCT MaLUvHe 1 BehvHa 6m 6una 1/0 Be3aHa, Yak 1 Moc/e CMarberba y
Op3HN Y3POKOBAHOI OBOM peaykumjom. Jyna 1953., npowwupere of 100 peun mMemopuje jesrpa 4OAATO je cucTeMy, KopucTehn Kogupake
6VHapHOM AeuuManoM, excess-3 npefcras/babe 6poja. [a 6u nogpxkao 0o npowumnpere memopuje, ENIAC je onpem/beH HOBUM ofabupayemM
Tabnuua dyHkupja, Ofabripadem MeMopujcke afpece, Kon1ma 3a 06/IMKOBars€e MIY/ICa, a v TpW HOBe Hape6e Cy AofaTe MexaHy3My Nporpammparba.
- KapakTepucTuke payyHapa npse _reHepau,Mje Cy:

€1eKTPOHCKa TexHoornja nspage, )

mana 6panHa paga (o4 10.000 go 20.000 onepauuja y cekyHan);

Ma/n KanauynTeT pajHe MEMOPUJE;

nporpamMmupame Ha CUMOONNYKOM JE3NKY.

PauyHapu npse reHepaumje ce nponssoe Ao 1958. rognHe. 360r BUCOKE LieHe MPOV3BOAHE
N OTexkaHe ynoTpebe pavyHapu Npee reHepauuje HACY “npennaswnn’” TpxxuwTe Beh cy, Bp/o
6p30, 3amMerbeHN padyHaprmMa Apyre reHepauuije.

Tek WTO je 3anoyena ynotpeba padyHapa ca eneKTPoOHCKMM LeBuma, 1948. r. y Bel
Telephone Laboratores (kacHuje AT&T) npeacTaB/beH je NOTMYHO HOBW NPOHanasak -
TpaH3nUCTOp oAMax je 61no jacHo aa he oH Hahu CBOjy NPUMEHY Yy pavyHapuma yMecTo
CKYMUX eNeKTPOHCKMX LieBU. Y benoBoj nabopatopuju cy OTKPUBEHW MOYNPOBOAHMLM
0, MUHepasa, na je of, X Hanpas/beH TPAH3UCTOP. Y MOYETKY je TPaH3UCTOp MnpaB/beH
0[] repMaHunjyma, anu je LieHa buna npeBmcoka. KacHuje je OTKpMBEHO da MOry fa ce
npase W of cuaMUMjym avokcuga (kera mma ceyfa - y necky), na je ueHa nana v
BaKyyMCKe LieB/ Y padyyHapuma Cy 3amMereHe TpaH3ncTopuma.

Y Amepuunm ce 1950/51. rognHe nojasrbyje KOMepUMjasHW pavyHap nog MMeHOM TpaHsucTopn
UNIVAC I (UNIVersal Automatic Computer), ann 6puTaHCcKi padyHap I'IEO‘ 18
(Lyons Electronic Office) je nywTeH y npojajy HEKONMKO MeceLm npe keram ‘
rnoctaje MosHaT Kao MpBu KomepuujanHn padyHap. ®upma MEM 1952
rof\¥He Npon3BoAM NpBY payyHap n3 cepuje IEM 701.

depuTHA MarHeTHa jesrpa oTKpuBeHa cy 1953. rognHe. depo-MarHeTHa
jesrpa cy Hocuouu YHyTpawke Memopuje. bekyc (John Backus,
3.12.1924-17.3.2007.) je, ca cBOjUM capafHMumuma, 1954. roamHe, Hanpasuo |
npeu kKomnajnep 3a qoptpaH, (FORmula TRANSslation) npsu BuUlK
Nnporpamcku jesnk Koju je padyHape yBeO y CBET (hopMyna. BapujaHTe oBor
MpPOrpamMcKor jes3nka ce v faHac Kopucre. YHuBaK 1

Mpey pauyHap ca TpaHsucTopuma TRADIC (TRAnisitor Dlgital v
Computer), npsn padyHap Apyre reHepauyje, npovssedeH je 1955. roaguHe y - 1 =
Bell Telephone Laboratores, anu macoBHa npou3softba padyHapa ca b
TpaH3ucTopuma nounme Tek of 1958/59. roguHe m Tpaje 4o 1963. rogunHe.

Y 0BOM Nepurojy je TeLIKO 1 caMo PerucTpoBarty cea Ta 0TKpuha Ha nosby
payyHapcTBa, a jefHa Off 3Ha4yajHUX HOBWMHA je W1 MojaBa MpPBe BapujaHTe
nporpamckor jesnka kob6on (COmmon Business-Oriented Language),
HacTtana 1959. rogvHe Kojum je pavyHapmma omoryheH CHaxxaH npogop y ceet
(hprHaHCKja N EKOHOMUje YOrLITE, & CaMUM TUME W jOLL BpXn pasBoj.

- KapakTepucTuke pauyHapa apyre reqHepaypje cy:
n3rpagra y noaynpoBOLHUYKO] TEXHONOTNjU;
cpeara 6p3nHa paga (oko 100.000 onepaumjay CekyHan);
cTBapare MpPorpamckmx cucTema;
nporpamu 3a npesohere ca BULLKX MPOrpaMcKux jesmka Ha
MaLLVHCKe je3uKe.

lMpBa nHTerpucaHa Kona Hactana cy 1960/61. roguHe, a og 1964. nountbe v
MaCOBHa Npor3BO/Ha padyHapa ca MHTerpncaHnmM Konmma (Tpeha reHepauuja
padyHapa). HajnosHatuju padyHapy OBe reHepauuje Cy payvyHapu cepuije
VBM 360 of KOjuX CY HeKu 1 filaHac y yrnoTpeou.

Y 0BOM nepuogy Cce Mnojas/byjy W MPBU MWHWJATYPHU padvyHapu u TO
Hajnpe 3a NoTpebe ncTpaxkusarwa KocMoca. OHU ce YBeNMKO ynoTpebrbasajy
of, 1965. roguHe, a Hajno3HaTUju Cy MUHW padvyHapwu cepuje MAMN. Mpsn
e/IEKTPOHCKMN CTOHM padyHap AHuTa Mapk 8 Hampas/beH je y EHrneckoj
1967. roguHe. bberos KoHCTpyKTOp je HopmaH Kuy, (Norbert Kitz).
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- KapakTepucTuke pauyHapa Tpehe reHepauuje cy:

TEexXHONornja HTerpucaHnx Kona;

rnojasa Behnx payyHCKMX cUCTeMa,;

6p3uHa paga a0 oko 1.000.000 onepauuja 'y CeKyHAW;

npuMeHa cucTema npekuga (omoryhasa fia cUcTem pearyje Ha CrosbHe U

yHyTpallhe gorahaje); ‘
MOhHM NPOrpaMcKy CUCTEMM 1 OnepaTUBHU CUCTEMI padyHapa. \
rognHe 1970. mpma MIBM je npounssena npBum padyHap cepuje MBM 370, a gompma VHTerpucaHo koo

Sperry-Univac padyHap Univac 9700. Y oBOM nepuofy ce rnojas/byjy U MUKPOEEMEHTIN Ha CUNLA]JYMCKM
naoymuama, Ynme je omoryheHa nsrpagha u npeor Mmkponpolecopa. Npsu MUKponpoLecop npounssena je
rpma VIHTEJ 1971. ronHe no ugeju nkxersepa MapcujaHa Xoca (Marcian “Ted” Hoff). Mukponpouecop
| 4004 je n3paheH Yy 16-NMHCKOM nakoBaky U Yyriefao je ceeTno gaHa 15.11.1971., a cagpxao je 2250
TPaH3MCTOpa, 61O je YeTBOPOBUTHM M MOrao je Aa napanenHo obpahyje 4 buta. OEo je yjeaHo v npsu
MUKponpoLecop passujeH y VIHTeny, Koju ce [0 Taga 6aBu UCK/bYUMBO NMPOU3BOLHO0M MOJYMPOBOAHUUYKNX
Memopuja. Hoeroa 6p3vHa je 6una oko 60.000 onepaumja y CeKyHAW.
MuKponpoLecop ca OBakKBUMM KapakTepucTMkama Huje morao OuUTU LeHTpasHu
npoLecop MMKpopadyHapa, na Ce KOPWUCTMO KOf Kasikynatopa, TakcumeTapa, |
NNQT-KOHTPONepa 1 Apyrux jegHoctaBHMX ypehaja. OxpabpeHa ycrnexom CBoje |
“yeTBOpKe” hupma MHTEJT passuja | 8008, npBr 0OCMOBUTHM MUKPOMPOLIECOP KOjK fi
ce Bp/I0 6p30 Hawlao y cpuy MHOrobpojHUX MUKpopadyHapa Koje npase Xobuctu y
camorpaghun. OBaj MUKPOMPOLLECOP je MMao 6pojHe TEXHUYKe HeOCTaTKe U Tpe6ano
ra je ycaBpwutu. Ho HW gpyre upme HUCY ceaene CKpLITeHMX pyKy. Beh 1975.
rofMHe Ha TPXMLITY noctoju npeko 40 pa3nMumMTuUX BpCTa MUKpOMpouecopa, a -
HajnosHaTtunju mefy wirma cy | 8080 (HTen), Z 8000 (3vnnor) n M 6800 (MoTopona) Mapcujar Xod u reros 4004
6502 (MOS Technology).

TwX rogviHa, MHOTM PasMULLIbajy O MPOU3BOLHW NEPCOHATHMX padyHapa, ain BeIMKe (PUPME joLL YBEK He
Hanase mHTepec. MNpBK MUKpOpayvyHap Npoussena je Mana amatepcka upma 3a xobucte MUTC (Micro
Instrumentation and Telemetry Systems) n3 Anbykepka y Hosom Mekcuky 1975. OBaj padyHap je [061o
HasuB Altair 8800. /3rpafeH je oko Mukponpouecopa 8080, MMao je 256 6ajTa pagHe |
MeMOpMje N HUje UMao HWU TacTaTypy HU MoOHUTOp. Pupma je ognyynna Aa OBaj
payyHap MOHyAW TPXXMLUTY CK/IOMN/LEH MO UeHW o4 650 fonapa uan y fenosuma 3a
camorpagmy no LeHu of 395 fonapa LWTo Ce NoKas3aso Kao M3y3eTHO f06ap NOC0BHU
noTes jep je pupma ca ryomutkom og oko 300.000 gonapa HEKONMKO HapeLHUX Meceum
buna 3aTpnaHa xwwagama nopyLbvHa. 'naBHum KoHCTpykTop Antampa je Easapa
Po6eptc (Edvard Roberts). 3a wera Huje 6110 HUKaKBe MPOrpaMcke MoApLUKe, a
HEroBo nporpamupane je 6uo mykotpraH nocao. Kog ce yHocro 6uT no 6ut y
MaLLUVHCKOM je3nKy MPEeKO KOHTPOJSIHOT MaHena Ha npeamoj nnoyu. 360r nsys3eTHO
MaJie paZiHe MEMOPU)E Ha HeMy Ce HUje MO0 paguTy HULWTA 036ubHUje. Te roguHe
je 0TBOpeHa NnpBa creynjann3oBaHa pagma 3a npogajy padyHapa - The Computer Store 4mnju je BnacHUK Juk
Xajcep (Dick Heiser). Mon Anex (Paul Allen) je wetajyhu rpagom
BMAEO peKNaMHW JfIeTaK 3a antamp, Kynuo jefaH npumepak
payyHapa 1 oTuwao Kog npujatesba buna Mejrca (William Henry
Gates I11) koju je y To Bpeme 610 6pyuoww Ha Xapsapay. Hux
[BOjuLa Cy [OOWNM Ha wniejy fa y padyHap yrpage 6ej3mk
nHTepnpetep. TenedoHmpann cy PobGepTcy Koju je npuxsaTo
HUXOBY NEJY M TaKo je LWEeCT Heferba KacHuje ATanp ornpem/beH
nporpamckum jesukom BASIC (Beginner’s All Purpose Symbolic
Instruction Code). [gojuua npujatesba ybp30 3aTUM OCHWBajy
COMCTBEHY (hMpMy 3a MpoM3BOAHY coTBepa MajkpocodT .
(Microsoft) koja je oyrv HU3 rognHa HajmohHuMja copTeepcka Kyha. Mon Anex

Pa3BujeHa TexHosormja omoryhasa fa 1976. rogmHe upma Intel npovnssese npsu
MuKpopadyHap. Victe roguHe BejH MpuH (Wayne Green) nounkte ca M3gaBarem
KOMNjyTepcKor marasuHa Byte. A ca ocHuBareM rpme Apple oTnounwe macoBHa
Nnpov3BoAma U npojaja MukpopadyHapa. Y Enny page CtueeH BosHujak (Stephen
(Steve) Gary Woz Wozniak) n CtvB Llob (Steven Paul Jobs). OHuM cy npojektoBanm |
payyHap Ha jeiHoj Nioun Kojy CMeLUTajy y KyThjy ca TacTaTypoMm W Tako je HacTao &8
HajycneLuHujn 1 HajnpoAaBaHujy KyhHn padyHap cBux BpemeHa Apple I.

HakoH 1976. roguHe kaga je mpma Shugart Associates npsa npegcrasuia
Anckety of 5.25 nHua, gupma Majkpononuc (Micropolis) n3 KanugopHuje 1977. npon3Boamn AUCKeTe 0BOT
(hopmara UCTOr KanawuuTeTa Kao 1 foTafallHe AUCKeTe 04 8 NHYa.

AnTaunp 8800
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Y wncto Bpeme Yak lMean (Chuck Peddle) ce npugpyxyje dmpmu Commodore
International koja ce fo Taga 6aBuMna MPOM3BOAHOM KaHLENapujcKe OMnpemMe W
Kasikynaropa. Yak passuja ugejy 0 npou3BOLHM MepPCOHA/IHOM padyHapa Koju he
MMaTK eKpaH, TacTaTypy U KaceTe 3a CMeLUTaj nporpama. PavyHap je Ha3BaH PET
2001 (rby6bumau) 1 nmao je 4K pava u 14K pom memopuje, Tactatypy, AUcnnej u
KaceTO(pOH, a npozasao ce no ueHu o 595 fonapa.

Kopropayunja TeHan (Tandy) w3 Tekcaca y naHuy CBOjuUX npojaBHMLA
enekTpoHcke onpeme Tandy Radio Shack mn3balyje Ha TpXWLITE NPBM KOMMIETHM
padyyHap TPC 80 mogen 1 ca TactaTypoMm, MOHUTOPOM M KaceTO(hOHOM, ca
KOpUCHUYKOM Memopujom of 4K v ca ueHom of 599,95 fonapa.

Y 1978. roguHn tompma MHTEJT nponseena je Nnpev 0CMOBUTHM MUKPOMNPOLIECOP
8086, a ogmax 3a Hom, hrpma 3UNJT10I npown3seena je 380, a hupma MOTOPOJIA cBOj
MuKponpotecop M68000. VcTe roamHe ENcoH nywtay npoAajy CBoj MPBU MaTpuyHK
LuTammnay. >

MpBK BUCOKO MHTerpucaHn enemeHTn (VLSI) nojaemyjy ce 1979. roanHe Ha TPC 80 mogen 4
nnounum 20x40 ym. Ha oy nnounuy ce cmewta oko 100.000 TpaH3ucTopa. OBakBW e/leMeHTU YYECTBYjY Y
N3rpagmm pavyHapa YeTBpTe reHepauuje. HapefHX rofmHa ce rnojas/byjy efeMeHTU ca joLl BehvM CTeneHoM
WHTErpucaHocTu. Y JanaHy je nNpov3BefeHO UHTerpucaHo Kono ca 2.250.000 eneKTPOHCKUX efleMeHaTta Ha
12.23x4.78 MM BEeNKO] NI0UMLN.

Kpajem cegaMaeceTx M MOYETKOM OCaMECeTUX OCHMBAjy Ce MHOrobpojHe
CO(bTBEPCKe 1 xaphBepcke Kyhe, a MMKpopadyHapu nocTajy Benvku 6usHuc. /byau o
MOC/IOBHOTI yXa Kpehy y ocBajarbe TpXXMLWTA. JefaH of wux je Knajs CuHknep (Ser Sy
Clive Marles Sinclair) koju 1980. roanHe Ha TpXuMLITe KU3balyje nNpaBn padyHap 3a
Hapog ZX 80 koju KowTta mawe of 100 dyHTU. PadyHap uma 1K pama, a 3a
nHTerpucaru 6ejsuk jow 4K. Ose roguHe ce y npogasHuuama Tandy Radio Shack
3anoumntbe npogaja KyhHux pavyHapa ca MOHMUTOpoM Yy 6oju. KomnaHuja Shugart
nyLiTay npoAajy npsu xap4 AUck ca kanauutetom of 30 ancketa of 5 nHya (30M), a ZX 80
Texac VIHCTpyMeHTC npefcTas/ba nNpsu 16-6UTHN MUKpopadyHap no ueHun og 1.200 gonapa. Pupma XEROX
o6enogaryje cBOj NpBeHaL, Star nosHat 1 kao 8010. OBaj payHap Hema roToBO HUKAKBOT AVUPEKTHOT YTuLaja Ha
/b1 Pa3Boj padyHapCTBa, Yak Ce CMaTpa BP/I0 HEYCMELLIHWM, &/l HeroB KOHLIENT MKOHA W MojaBa MuLLia (mouse
poining device) nmahe peBo/yLOHAPHI 3HaYaj HELLITO KacHuje, ca nojasoM Ennosux Jlvica paquapa

CvHknep y MapTy 1981. npogaje padyHap ZX 81 1o LieHM og, 69 thyHTM LLITO JOMpPHUHOCH
[ia ce 0Baj payyHap npofa Yy HeBEepOBaTHWX MWIVOH MpuMepaka. Commodore | aum——
npeactasba pavyHap VIC-20. KomnaHunja Osborne nywita y npogajy npsv NpeHocHW §
padyHap OSBORNE 1 no ueHu og 1.500 dyHTWU. A HMMa ce npuapyxyje n EncoH ca
cBojum nanton padyHapom XX-20. MIBM wu3nasn Ha TpxuwTte ca [lL-padyyHaprma
Hanpas/beHMM OKO MuKporpouecopa | 8086 n ca onepatmBHum cuctemMom MC-A0C. B8
dupma EjkopH (Acorn) npeacTasba padyHap BBC/Electron. o

Anpuna 1982. roguHe CuHknep npeacrae/ba padyHap Criektpym 48. MarasuvH
TajM MUKpopadyHap npornawasa nmyHowwhy rogmHe. Non Linear Systems (kacHuje
KAYPRO) npeactasba padyHap Kaycomp Il ca 9-uH4yHuM gucnnejom. Columbia
Computer Corp. o6jasrbyje MILL npen MBEM knoH komnjyTtep. Commodore Business
Machines Inc. nountbe nponssoawy pavyHapa Commodore 64 ca MUKPOMPOLLECOPOM
6510, ca 64K pama 1 20K poma, ca MajkpocodT 6ej31koM, ca YMMoM 3a My3KKY, KOJIop
rpauKoM ¥ CepujCKUM MHTep(ejcoM Y3 MpuXBaT/bMBY LieHy of 595 gonapa ga 6m
Hape/He rofivHe werosa UeHa nana ncnog 200 gonapa.

WHTen passuja HoBe Mukponpovuecope 80186 1 80286 koju cy KomnatubuiHm ca
ctapum 8086 1 8088. MIBM pearyje Ha CTatbe Ha TPXULLITY padyHapa csojum IBM PC
XT payyHapvmMa Koju cy ycTeapu nojadaHa Bep3nja IBM PC padyHapa ca gogatum
10M xapfa AMCKOM, TpX HOBa CNoTa W jeJHUM CepUjCKUM UHTepdejcom. Bepauja ca
128K pama v jegHum auck ypehajem kowTa 4.995 gonapa. Ha TpXuwTy je n npsu
nporpam 3a 06pagy Tekcta Microsoft Multi-tool Word, a AT&T Information Systems
06jaBsbyje onepaTtneHu cucteM Unix V. Hewlett-Packard Comp. 06jae/byje pauyHap
XI 150 kacHuje HassaH TouchScreen Computer. Shugart Corp. objas/byje CBOj |
ONTWUYKM ANCK ApMBE ca KanaumTeTom of 11 u ueHom of 7.600 gonapa. Canon nywiTa A5
y Npojajy NpBKW nacepcku wrtamnay ca ueHom ucnog 2.000 gonapa. MajkpocodTt
npukasyje nporpam Windows 3a paf ca BuLle Npo3opa UCTOBPEMEHO, av Npoaajy
3anounke Tek [Be roguHe kKacHuje. Borland International Inc. o6jas/byje cBOjy
Bep3ujy Typ6o nackana 3a LIM/M onepatmBHU cucTem 1 Mmnkponpotecop 8086.

g
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Y jaHyapy 1984 CuHKNep NpeCTaB/ba MPBUA 32-0/TH |
KyhHu paduyHap QL ca npoLiecopom 68008 11 128K pama M0 | e PSR
LieHn o 399 (hyHTH, a'y Majy Enn nounkse npoajy padyHapa (e euE NN i e
meknHTOW (Macintosh) no ueHu of 2.495 gonapa. Seiko I I I A IS
Instruments USA Inc. npesAcTae/ba Npsu MUKPOKOMNjyTep
Ha py4HOM YacoBHMKY Wirstwatch computer koju nma nug, QL pavyHap
ancnnej, 2K LUMOC pamva 1 64K pom memopuje.

Hewlett-Packard Comp. o6jaBrbyje padyHap XI1 110 Koju y cBOM pomy 1ma J1oTyc
1-2-3 nporpam 3a pag, ca Tabenama. MoToposa ycaspLuasa cBoj MUKponpoLecop M 68000
y 32-6utHn M 68020. dupma Commodore oOTKyn/byje upMy Amiga U HeH
n3BaHpeaHu rpadmykm amsajH yrpahyje y csoj padyHap Amiga 500. p

MNBM jow jesHoMm ysBpaha nsbauyBarbeM Ha TpxuwTe padyHapa IBM PC AT ca 4
WHTenosum npouecopom 80286, 256K pama, 1,2M ionu AUCK jeAUHULOM W BULLE — ~—_
nHTepdejca No ueHn og 5.469 fonapa 1 uctoBpemeHo o6jasbyje PC Network koju
nocTaje cTaHgapg 3a fokasHe mpexxe nogataka (LAN). Kog Hac ce npogaje npsu
aomahu padyHap y camorpagmwin - Manakcuja. FoguHy 1986. obenexasajy Aurutan
padyHapu Microvax, MIBM cepurjom jo MOhHWjUX NepcoHaHMX padyHapa IBM PC
RT, Hewlett-Packard pauyHapom Vectra n HELL pauyHapuma APC V. TpxuwTtem
oriepaTtuBHUX cucTema Braga MajkpocodT Bepavjama MC JOC-a 4, 5 u 6.

- KapakTepucTuke padyHapa 4eTBpTE reHepaumje cy:
BJICW (Very Large Scale Integration) TexHonoruja uspage;
MUHMjaTypu3aumnja ypehaja;
6p3vHa paga og 2.000.000 ao 2.000.000.000 v BuLLE Onepaumja y ceKyHay
n3rpagra payyHapCckmx Mpexka;
paf cucTemay pasge/beHOM BpeMeHy

AKTYeNHN pavyHapw cy ca 64-6UTHUM 1 128-6UTHUM MUKPONPOLIECOPUMAa, a paau
Ce N Ha jow mohHMjuma. PauyHapu Cy cBe jeBTMHMjW, CBE MatbW, CBE CaBpLLIEHWjM, CBE
MORhHMjM 1 CBe NakLiKM 3a ynoTpedy. Y MHOMMM 3eM/bama ce jow of 1985. roguHe S
pasMuLL/ba U CBE BULLE TOBOPU O padyHapuma neTe reHepauuje Koju He 6u 6unm
(hoH-HojmaHoBOr Tuna, padyHapuma Koju mory fa mucne. O padyHapuma ca
61ounnoBrMMa, ca 1aCepCKOM TEXHVMKOM M BELUTAYKOM WHTE/IUTeHUMjoOM, U ca PC XT pauyHap
rnapasie/iHMM rnpoLecopuma...

. | @li

1. 5. Pa3Boj payvyHapa Ko Hac

Ca uubem fa ce 3alITUTK foMaha Npon3BoAHba Of CTpaHe KOHKYPEHLM)e, Y YeMy Ce MPeTeprBasio YecTo U
Ha wTeTy gomaher Kynua u gomahe MHLYCTpUje, yBeAeHa Cy CTpora yBo3Ha npasusia Koja cy ob/vMKoBaa
pasBoj payvyHapay 3eM/bM Pa3IMynT 0/ pa3Bojay 3anagHoM CBeTy. JefiHa 0 BXKHWX MAeja KOje Cy ynpas/base
pa3sojem TexHosornja y CPPJ je 6buna notpeba 3a HesaBUCHOLLNY Of CTpaHUX Npou3Bohayva pe3epBHUX
[le/10Ba, LUTO je AONPUHOCKIIO Pa3Bojy AoMahmx padyHapa.

Mocne obyke y lNMapusy, nHxXewepyn MHcTUTyTa Muxamno MynuH Ha yeny ca npod. Ap. Tuxommpom
Anekcrhem 3anoyenu cy passoj npsor gomaher pavyHapa kpajem 1950-tux. OBaj npojekar je npousseo LIEP
(Ummpapcku EnekTpoHCcKM PavyHap) nHUjy padyHapa, no4ves ca Mmogenom LIEP-10 1960. roauHe.

[0 1964, pa3snjeH je pauyHap LIEP-20 ca HameHoM fa By e “eNeKTPOHCKa KhMIroBOACTBEHA MalliMHa”, Kao
pe3yntar pactyhe notpebe KwWroBOACTBEHOr TPXWLITA. TpeH4 u3pafe padyHapa nocebHe HameHe ce
HacTaB/ba 1 n3pagom LIEP-22 1967. roguHe, Koju je 610 HaMmereH 6aHKama.

Buno je jow LIEP mopena, kao wro cy LEP-12, LIEP-2, n LIEP-200, anun 0 krMa Hema MHOTO nojaraka.

C BpemeHOM, Kafja ce cxBaTuo fa foMaha Hayka U MHAYCTpUja He MOXKe Aa ApXKM Kopak Cca CBETCKUM
pa3BojeM payyHapa, [03BO/bEH je YBO3 CTpaHWX payyHapa noj oarosapajyhum ycnosuma v nocebHUM
no3soniama. OBO je foBeno Ao nosehaHe JOMUHALMje CTPAHUX NPOM3BOAA Y CMarbera PeNaTUBHOT TPXKULLIHOT
yfena pomahux pavyHapa. HacynpoT oBoMe, a ycnef onwTer rnoseharwa 3aMHTEPECOBAHOCTU TPXMLUTA,
CUCTEMU KOje cy npaBune gomahe komnaHuje kao MIHCTUTYT Muxamno MNynuH (npso
LIEP a 3aTm TUIM cepuje) n Uckpa denta (Mmogen 800, 6a3unpaH Ha MAM-11/34) cy
HacTaBu/e pa3Boj TOKoM 1970-Tux n, Yak, 1980-Tux roguHa. ,

Buwe komnaHuja je MOKyLlaso Aa HarpaBe MUKpopadyHape C/nyHe KyhHUM
padyHapuma 13 1980-Tux, Ha npumep HcTUTyT MBO Jlona Pubap Jlona 8, EV MNekom
32 1 64, NEN BapaxanH Maneb n Opao, Meen Yntpa u 3-3 utg. MHoru thaktopu cy
YTULAIN HA KUXOB HeYyCnex Uy No3vLMOoHMpare BaH TPXULWITA KyhHUX padyHapa:

[Mekom 32
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- 61N Cy NpecKynu 3a nojeanHayHe Kynue (nocebHo y nopeherwy ca nonynapHUm CTpaHUm padyHapumMa ZX,
CnekTpym, Komogop 64 nrta.)

« Mann 1360p 3abaBHMX U OCTaNMX NMPorpamMa je yYmH1o fa Hucy 6unm npmenavyHn caBpeMeHnm
payvyHapCcKUM eHTy3njacTuma

« HMje ux 6uno moryhe KynuTwv y NpojasHuLama

Pesyntar je 6Mo fa cy ce fgomahy padyHapy OBe reHepaluje YrnaBHOM KOPUCTUIW Y BRafWMHUM
WHCTUTYLMjama KOjyMa Hrje 61o 103BO/bEHO Aa Kynyjy cTpaHy onpemy. OHM padyHapu Koje je 6uno moryhe
rnosesaTty Ha rnoctojehe LEHTpa/IHE pavyHape Kao TepMmuHasie Cy MocTurav Behu ycrex y MOC/0BHUM
KOMMaHMjama a 0CTa/iv Cy ce KOpUCTUIN 3a 06pa3oBHE CBPXeE Y LLKO/Iama.

Braza je nokyLwana fa KOHTPOMLLE NPUAMB CTpaHuX KyhHUX padyHapa yBogehu yBO3Ha OrpaHnyesa LieHa
1 BeNMyMHe Memopuje. MehyTum, Hapog je HacTaBMo Aa yBO3W padyHape 61no nnerasHo uam pactassbajyhu
NX Ha [e/loBe KOju Cy Mponasvuny Kpo3 3afaTa orpaHuyera. Taksa ,,cMBa eKOHOMMja™ je ybp3ana pacnap
fomahe nHAycTpuje KyhHUX pavyHapa.

JepaH padyHap je ycneo ga ce m3bopu - Manakcuja. Kpeatop Boja AHTOHMN je
06jaBvo MOTMyHe Amjarpame W yrnycTea 3a camorpafwy padvyHapa y creumnjaiHom
n3gawy HayyHor yaconuca lanakcuja nof vMeHom PauvyHapu y Bawoj kyhu y
feuembpy 1983. PauyHap je camocTanHo carpaguno suiie of 8.000 eHTy3ujacTa, a
JOLU MX je MHOT0 Npoun3BeLeHo 3a ynoTpedy y LKonama.

KyhHu padyHapu cy 6unm Bpao nonynapHyW TOAMKO Aa Cy paguo CTaHuue
emMuTOBa/Ie MporpaMe Koju Cy MHauve 6unum AUCTpubympaHn Ha KaceTama - Hnp. Y
emucujn BenTunaTop 202. CodpTBepckn nupat cy 6unm 4eCctm U CnobogHo cy
06jaB/bMBaIN CBOje Ornace y momynapHUM pavyyHapCcK/MM 4aconucrma Kao LUTO CY
PauyHapu, CeeT komnjyTepa, Moj Mukpo 1 PeBuja 3a MukpopadyHana. JeTuH
(nupatckun) codoTeep je omoryhro fa npakTUYHO CBWU BRaCHUUM KyhHMX padyHapu
MocTaHy CBOjeBPCHM KOJMEKLUMOHapy mnporpamMa ca CTOTMHaMa WM Xusbafama
nporpamMa. OBO je KaCcHWje MPON3BEeN0 MeLLaBMHY f0OpUX 1 NOLWNX edrekaTa. PasBojHU
afaTtun cy 6munm NpMcTynaYyHmM LWTO je Y3POKOBa/O MojaBy Be/IMKOT 6poja pavyHapcKux
CTPyYHbaka No3HaTUX U 'y CBETY, alh UCTU TN CTPYYUHsaLLM HUCY MOIN Aa ycnejy Ha
fomahem TPXULLITY 360r UCTOT NMPATCTBa KOje UM je 06e36eAnno obpasoBarse.

[Jpyra nonosrHa 1980-Tvx goHocu nosehaHy nonynapHocTt IBM PC KomMnatnoumHmnx
padyHapa 1, HelTo Mare, Amura n Atapn CT padyHapa. lomahu npoussohauum cy
n3baunnmn Hekonmko mogena IBM PC komMnaTnbnnHux padyyHapa, Kao LUTO CY HeKu
mogenn TUM cepuje v Jlnpa padyHapa, afiv je HbUX0B ycnex 6Mo orpaHMyeH Ha
B/laANHE MHCTUTYLM]e 06aBe3He Aa Kynyjy camo gomahy onpemy.

CvBa eKOHOMMja je HacTaBuna fa omoryhasa [OMWHALM]Y CTpaHe TEXHOMoruje
Mehy nojeguHavyHNM Kynuyma, a CopTBEpPCKO NMMPATCTBO HACTaBW/IO Aa XWNBM [0 Kpaja ATapu CT
1990-Tux roguHa. NogmHe 1989. komnaHmja Ce3am NOKPeHy”na je NOKasHy Mpexy
nepcoHaHMX padvyHapa 3a nogpydje beorpaga, Koja je npe cBera yK/byyumsana
nonynapHy KoHdepeHuujy. Cesam ce npeopujeHTmcao Ha NHTepHeT 1996. roanHe of,
KaZla ce 0Ba TEXHO/IOMMja Har/io WupKn 1y HalM KpajeBrmMa.

AvrnTan Mukposakc 3300 Ennos MekuHTOLW XI BekTpa
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2. OCHOBHI NOjMOBU O payvyHapuma

2. 1. Yemy cnyxu padyHap

PayyHap je C/I0XKeHW CKJI0M CacTaB/beH Of Pa3IMunTUX eNeKTPOHCKUX ypehaja. OCHOBHA KapakTepucTuka
padyHapa je fa uma MoryhHoOCT u3BpLUaBara pasiMunTmx nporpama Koju omoryhasajy fa ce OH Mo noTpeou
KOpPWCTW 3a NOCMoBe pasnunte HameHe. OCMM M3BpLUaBaka NporpaMa Koju ra Bofe, padyHap uma u
CMOCOGHOCT TpajHor Nnamherba Be/IMKe KOMMUMHe OpraHn3oBaHnx nogaraka (bpojesa, TEKCTa, C/IMKa, 3ByYHMX
1 BUAEO 3anuca UTL), Tako Aa ce, OCUM 3a AVPEKTHO fobujarbe pe3ynTata, herosy KanawuuTeT KopucTe 3a
YyBatbe 1 06pazy nojaraka (nucama, apxvBa, CMKa, Tabena uth). Kanauutety padyHapa ce MCTOBPEMEHO
KOpUCTe 1 3a YyBare Nporpama Ha xapf AWCKY, 0f KOjUX Ce CBaKu MOXe Mo XKE/b aKTNBIPaTY. 36or Tora je
padyHap y CBakOM TPeHYTKY CrpeMaH Aa Ha Bally KomaHay
MoyHe fja 06aB/ba cnewLuguyaH nocao.

HakoH yK/byurBarba padyHapa ayTOMaTCKM ce aKTuBMpa
cneuujasiHA onwTk nporpam (omnepatMBHU CUCTEM) KOju
06e36efyje npaBunaH pag padyHapa W omoryhasa
NHTepaKLMjy ca KOPUCHUKOM 1 KOHTPOJIN Cakbe U3BpPLUAaBaHa
CBMX oCTasIMX nporpama. OrnepaTvBHM CUCTEM Ce [JeaKTHBMpa
TeK MO WUCK/by4yMBawy padyHapa, LUTO 3Hayu ga je yBek
npucytaH. Of KapakTepucTuka ornepaTMBHOI cuUCTeMa Yy
MHOIOMe 3aBUCW Ha4MH paja ca padyHapoMm. [a 6u padyHap
Mnoyeo Aa paau cneyudguyaH nocao, KOPUCHUK ogpehyje ca
KOjUM nporpamomM »enu fa pagun. Kag ce nporpam aktvMempa,
/bW paj ce OfBuWja y 3aBMCHOCTM Of TOra Kako je TO
KOHKPETHVM Mporpamom npeasuheHo.

Ynotpeba payyHapa ce, yKpaTKo, oAsuja no cregeheM cueHapujy: KOPUCHWK Cean UCrpes padvyHapa,
aKTVBMpA XXe/beHe nporpame 1 3aTVM Yynpas/ba HMXOBUM pagom nomohy TactaType WaM MuLa, JOK ce
pe3ynTatu rnokasyjy Kao C/MKa Ha ekpaHy MOHUTOpa (Y3 eBeHTyaslHe 3ByYHe MH(opMaLmje U3 3BYYHUKA).
TOKOM pafia ¥nu Mo 3aBpLLUETKY MOC/a, KOPUCHUK MOXKE Aa MOJATKE KOje je YHeOo Uv NPOon3Beo cayyBa Ha Xap/
ANCKY 3a KacHWjy ynoTpeby. AHa/IOrHO, MPUINKOM paja Ce paHuje cadyBaHW nojauy mory BpaTuTu ©
HacTaBuUTU paj ca wrMma. Mpebauysarbe nogaraka Uam nporpama Ha Apyre padyHape octeapyje ce rnomohy
MPEeHOCMBUX AMCKeTa Koje ce yMehy y OUCKETHY jefUHMLY Wn TefehOHCKOM Be3oM rnomohy mMogema nnu
nomohy Apyrux cneuujannsoBaHux ypehaja 3a apxusupare nogataka (L4, ABA auckosu, 3UM, dreww
Memopuja n apyru). 3a jobujare nogarakay WwramnaHoM 061Ky Ha nanupy NoTpebHo je aa Ha pavyHap oyae
MPUK/bYYEH LITaMnay.

PauyHap y capafihu ca ogroeapajyhum nporpamomM Moxe fa 3ameHy MHore ypehaje cneunpryHe HameHe
(nMncahy mMaLLmnHY, AUTMTPOH, LpTahy Tabny, TeneMakc MallnHy, KOH30/y 3a Urpe 1 4p.) y3 40AaTHM KoMmdgop y
pagy, Kao WTo je MOoryhHOCT KOpMroBara YHeCEHNX nojataka 1 u3page CcTaTMCTUYKMX aHasm3a Ha OCHOBY
HUX, UM apXmMBMpare BENMKUX KOMMYMHA Mnojartaka Koju ce Mory 6p30 v eMKacHO MpeTpaxmBaTyi u
ofp>xaBaTu. Ce Te MOryhHOCTY Cy MOTEHLMja/THO LOCTYMHE Y jefJHOM pavyHapy, a/iv je 3a CBaKy 0f NpruMeHa
noTpebaH ogrosapajyhu nporpam.

2. 2. Kome Tpeba pauvyHap

Kao ypehaj onwite HaMeHe, payvyHap je KOpUCHa, a YeCTO U HEONXOAHa afiaTKa BeIMKOr 6poja nojefnHaa n
opraHusaumja. Y3 padyyHap ce nocao yBek 06aB/ba e(puKacHuje 1 ypeaHuje Hero nomohy nanvpa v o/10BKe.
Mpw TOMe ce CBU AOKYMEHTU 1 ApYTiY NOLaLmM MOTY Moy34aH0 YyBaTy Y eNeKTPOHCKOM 06/IMKY Ha pavyHapy
Tako Aa Cy YBeK MOHOBO LOCTYMHW 3a Mpernes, U3MeHe v NOHOBHY ynoTpeby. Habpojahemo Heke obnacTtu
MprMMeHe padyHapa:

« YHOLLEH:E pa3IMuMTUX TEeKCTOoBa (NM1cama, Khura v ClIMyHO)
« TEXHNYKO NPOjeKTOBaHe, rpadnuyko An3ajHuparbe 1 LpTarbe

- V3paga Tabena 1 rpadmkoHa, Moaenmparbe M CTaTUCTUYKe aHanu3e NoATaka
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- Obpafa BeNMKMX KoNMumHa nogaTaka buno Koje BpcTe
- KoHTpona paga pasnmumTux ypehaja n MaimHa

OcvM MHOro6pojHMX Mporpama OrwTe HameHe, NOCTOje Ha CTOTUHE Xu/bafja nporpama cneuuja-
NN30BaHNX 3a pa3He aKTUBHOCTU: BONeHe KHNTOBOACTBA, YUeHE, EHLUMKONEeAM]e Ha padyyHapy, TeNeqOHCKM
VUMEHMLWM 1 afpecapy, NnaHnpake KyhHor GyleTa, na u urpuue 3a 3abaBy v ONyLUTaHe.

JegHa o4 npefHOCTM padvyHapa je noBe3vBake BeMKOr 6poja MnojefMHavyHUX pavyHapa y jefJMHCTBEHM
CUCTEM - pavyHapPCKy Mpexy. Y MpexXeHn pavyHapu yonLuTe He Mopajy Aa oyay pusnyuku 6113y, Beh ce cBaka
jeanHnLa MOXKe HaasuT y APYroj NPOCTOPMjU, Na YaK 1 pasnnynMToMm rpagy Uam KOHTUHEHTY, 40K Ce OBa Be3a
Ofjp>kaBa NPeKo TeNeOHCKMX IMHMja U Ha HEKW ApYTY HauuH (MoA3eMHU Kabnosu, catenmtcke Bese). Ca
APYTUM pavyHapuma 'y Mpexu pasmetrsyjy ce nopyke, nporpamu, 4OKyMeHTa U Apyri nogauu, na KOpUCHMK
Ma Ha pacnonarakby CBe MH(opmaLmje Koje MocToje Ha cucteMy. Tako 6aHKe, TYPUCTUUKE areHumje u gpyre
WNHCUTYUMje MOry fa Yy CBOjMM MOC/IOBHULIAMA Ha TepeHy OApXKaBajy aXypHO CTake, a MOC/MOBHU Jbyan W
KopucHMUM 13 Kyhe nMajy npeko rnobanHe CBETCKE MPeXXe Koja ce 30Be IHTepHET MpuCTyn CB1UMa KOju NPeko
He MNpe3eHTyjy MH(opmaumnje o cebu wmpom ceeTa. MNMomohy payyHapa y Mpexu MOXe ce OCTBapuBaTy
MoTMyHa KOHTPO/ia npoueca NPon3BOAHE Ca jefHOr MecTa. TUMOBY CTpyYtbaka M3 pasHuUX 061actu mory
pafuT Ha pasHWM MpojeKTMMa, a He Mopajy 6UTW Ha jeflHOM MecTy. PauyHapu y Mpexu Mmory 6utu
aHraxoBaHW y KOHTpo/n caobpahaja nnn obesbefnBary o0bjekaTa, a MOry 6UTK U cacTaBHU [e0 cuctema
o6pasoBarba (YUYEHULM M HACTaBHULM He MOpajy [0M1a3uTh Y CrneLmjain3oBaHy yCTaHOBY - LUKO/Y fa 6u ce
npouec obpasoBarba 0CTBAPMBAO).

2. 3. KakaB Ham je payyHap notpebaH

W jegHa 6narv v HeHaMeT/bMB NOT /e Ha CTPaHULLE pasHUX Yaconmca UM pekiaMHMX MaTepujasia KojumMa Hac
CBaKOJHEBHO ob6acunajy [oBO/baH je Aa 36yHeHO MocTaB/baMO OBO MuUTawe Cebn 6e3 MKakBe LUaHCe Aa
A06mnjemo npasunaH o4rosop. AKO HeMaMo padyHap, a Xenmmo Aa ra HabaBnMmo NOTPEBHO je ceby NoCTaBUTK
HEKO/IMKO MUTaka Nnpe JoHoLeHka 6110 Kakee Cyf60HOCHe oanyke: LLTa hy pagutn Ha padyHapy? Konunko
BPEMeHa >e/iMM [a NpoBoAMM ca padyHapom? Ko he jow paguTu ca padyHapom? [a nv Mu je TO 3aucrta
NnoTpe6HOo?

HapaBHO 04roBope Ha Heka 0f, 0BUX MuTaka 3HaMo, aiv He 3Hamo W Noc/ieauLe TUX O4roBopa. 3a NpoceyHe
aKTUBHOCTU Ha payyHapy: Kylare TEKCTOBa, MpaB/betbe Tabena, MHTEPHET, CyLlame My3uVKe U rnefare
(husMoBa HMje HeOMnxXo4HO WMmaTh 3Bep Of payvyHapa. CBe oBe MNOTpebe 3a40BO/baBa WM HajjePTUHUja
KOH(urypaumja u3 peknamHux Matepujana. AKO padyHap >XenMmMo fa KOPUCTUMO 3a 6ECMUCTIEHO Ty6/berbe
BpeMeHa y urpamby pasHux 3-I v Apyrux urpuua, 3axTesn Koju ce noctassbajy npes MalluHy BULLECTPYKO ce
yBehaBajy (Kao 1 LeHa). AKO, Nak, XXenuTe fa NoCTUrHeTe NPoecnoHanHe pesyntare Ha niaHy padyHapcke
rpaguke, aHMMaLmje uam y (UaMCKoj UHAYCTPU)K, OHAA baumTe peknaMHe IeTKe, Takas padyHap KoLTa Kao
HeKM 60/bY NMOMIOBHU ayTOMOGW U He MOXKE Ce KYMNUTN KOZ NMPOCeYHUX TProgaLia pavyyHapcKom Orpemom.

2. 4. Koju cy cacTtaBHM AenoBu padyHapa

Csaka aHamMTMyUKa Nofena padyHapa nonasmn of iBa OCHOBHA efleMeHTa: Xap/Bepa - e/IeKTPOHCKUX [ie/10Ba
KOju n3BpLLAaBajy CBe akLuje 1 coTBepa - 3ajeAHNYKOr Ha3MBa 3a CBe NoAaTke 1 nporpamMe Koju KoMaHayjy
XapasepoM. [akne, XxapABep je CBe OHO LUTO je Y payvyHapy m3nuyky noctojehe n BUA/BMBO U MOXe Cce
aoanpHyTK. C Apyre cTpaHe, COTBEP CY CaMO HEBU/bMBU HU30BM MHAOPMaLMja KOjU CY ENEKTPOHCKM NyTEM
CMELLTEHN Y MEMOPU]Y 1 HUCY ONUMN/LYUBM Kao XapABep, anv NnpefcTaB/bajy NameT Koja BOAM padvyHap Ka
N3BPLUABakY Pa3NYUTUX 3adaTaka.

MocTae/ba ce MUTatbe Kako ce Gapara mporpamvma U nojauuma, Kaja oHu Hemajy (U3nyKy CMUCao.
PeLuetbe je y TOMe A je CO(TBEP CMELLTEH Ha XapABEPCKOr HOCMOLa - MEMOPU]Y, Tako fia Ce Ha H0j NpeHoCw.
Hanpasuhemo aHanorujy ca kaceTopoHOM: KaCeTO(hOH 1 KaceTa cy XapABep, AOK je My3uKa Ui ipyr CHUM/bEH
MaTepmjan Ha KaceTu cofpteep. My3uKa je CHUM/beHa Ha KaceTu 1 MOXe Ce MyLUTaTK, NPECH!MABATY V1 MPEHOCHTY
Ha fpyre kacetooHe. C/IMYHO je 1 ca CofpTBEPOM KOjW Ce MPEeHOCU Ha AuckeTama (U Apyrum Hocvoumuma
CMNO/bHe MeMOpUje) UK YyBa Yy YHYTPaLUHOCTU padyHapa Ha xapj, AMCKY WKW 'y onepaTuBHO] MEMOPUjU 1
omoryhasa fia Ta romuna nnacTuKe U MeTana NnocTaHe HeLTo 6e3 Yera HaMm je CBe TeXe 3aMUC/IUTU XXIBOT.

Y HeKONMKO HapefHUX Nornassba AeTabHnje heMo ce yrnosHaTu ca nojeAnHM KOMNoHeHTama padyHapa.
CBaky TVN KOMMOHEHTE 1Ma CBOjY CMELMGUYHY YNOTY Y paqyHapCcKoM CUCTEMY, ann Ce 'Y OKBUPY jefHe
BPCTEe KOMIMOHEHTW MOjeAMHN MPOM3BOAM BUTHO Pa3/IMKyjy Mo CBOjUM KapakTapucTrkama. OBa pa3iMumnTocT
KOMIMOHEHTWN KOje Ce MOry yrpaguty je OHO LWTO omoryhaea Aa padyHap MOXeMO NpuaroguTy CBOjUM
peasHMM noTpebama 1 matepujanHumM moryhHocTuma.
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2.5. LleHTpanHa jegnHmnua

Cnosba rnefaHo, padyyHap ce cacToju Of LieHTpasiHe jeanHuLE, KOje je kabnoBMMa NoBe3aHa ca TacTaTypom,
MOHWTOPOM ¥ MWLLUOM, K0 W Ca NPUK/bYYKOM 3a CTPYjy KOjU Hanaja payyHap efeKTpUYHOM EeHeprujom
MOTPe6HOM 3a paf CBMX HEr0BNX KOMMOHEHTW. Ca Npeftbe CTpaHe Hanasu pas/imumTii OTBOPU U TaCTepn Kao 1
MakUM aucnnej ca 6pojkama, a ca 3afihe CTpaHe Ce CMeLlTa KOHEKTOpP 3a NPUK/by4vmBare Apyrux ypehaja
nomohy ka6nosa. Ocum Beh NOMeHYTUX MOHUTOpPA, TacTaType U MULla, Ty Ce MOy NMPUK/bYUYUTU AOLATHU
neputepmjcky ypehajm Kao LUTO Cy LuTamMnaY, TeneioHCKM Kabasl, CrosbHY 3BYHHULM U APYT0. Y YHYTPaLUHOCTU
CMeLLUTeHe cy OpojHe KOMMOHEHTE 0f UYMjUX KapaKTepuUCTMKa 3aBUCU Kako he pavyHap paguty Kao CUCTEM.
CBaky KOPUCHKK padyHapa Tpebano 6u ga nocefyje 6ap OCHOBHO 3HaH€e O OBUM KOMMOHEHTaMa M HaMeHu
CBakKe 0f bMX, Kao 1 HbUXoBnM MehycobH1M ofHocMMa. 3a TO MOCTOoje ABa fobpa passora:

- [l03HaBakbe OCHOBHUX MPUHLMNA paja padyyHapa onakLlasa carnefasare Hherosux MoryhnHocTy 1

KapakTepucTuKa, Kao 1 cxeaTare hmno3odmje paga ca payyHapom.

- PauyHapwu cy cknonvsm ypehaju, 04HOCHO, CBaKW HUXOB eNeMeHT Ce MOXKe 3aMeHUTW, 0AaTU UK CKUHY TU

1 6e3 NoTpebde a TO YUmH CTPYYHak, LITO OMOryyasa fia Camm KOH(UrypuLLeTe CBOj padyHapCKu CUCTEM.

2. 6. KyhuwTe

MeTasiHa KyTuja y KO0jOj Ce Hasla3e KOMMOHEHTEe LeHTpasiHe jefuHuLe
Ha3mBa ce KyhuwTte. OHO nocefyje OTBOPe Ca NPeArbe 1 3afHe CTPaHe, a 'y g
YHYTpalHOCTN Cy npeasufieHa MecTa 3a cMewTarwe ogrosapajyhux lik
KOMMOHeHTU. CBe KOMMOHEHTe Cy NponucaHux AMMeH3nja kako 6v ypehaju e
pasnMunTUX Npounssohada mornu ga 6yay yrpaheHun y ceako kyhuwre. Heke
O/} HoUX CY NOTMYHO Y YHYTPALLHOCTH, OK ipyre UMajy usnase Kpos pyre g
NN npopese Ha KyhuwiTy, ako cy npeasuheHe fa KOpUCTe HeKe 13nase Uu |
KOHEKTOpe pajy MoBesnBatba ca ypehajuma nsaH kyhuwra. Kyhuwra ce i
MPOW3BOAE Y HEKOMIMKO CTAHAAPAHWX BENMYMHA U 00NMKA, Of KOjUX Cy E
HajnosHaTunju:

- Desktop (xopn3oHTa/IHO NocTaB/beHO KyhuLiTe) u
- Tower (BepTMKa/IHO NOCTaB/bEHO KyhuLuTe). y

Tayep KyhuwTe je npakTu4HWje, Hapounto Mini Tower Koje je MaH;me
fiMMeH3Nja, Na je MorofHo 3a ApXatbe Mopej MOHWTOpPA Ha CTony. Beheb
BapujaHTe cy Midi Tower 1 Big Tower kyhuwTa KOja ce, 06MYHO, Apxe Ha |
nofy nopes pagHor cTona. [laHac ce KopucTe v cneuumjasiHa KyhutiTa Koja cy
n3y3eTHo Mana Micro Tower, ann oBaksa KyhuiiTa ce peTko KopucTe 3a
padyHape orLiTe HaMeHe jep 0CUM Manux YMeH3NKa Hemajy Apyrvx NpefHOCTM y Of4HOCY Ha ocTane BpcTe.

Ca npeftbe cTpaHe Kyhuwita Hanasu ce 0TBOPU 3a AIUCKETHeE jeanHuue v L4 van 4B POM ypehaje Kao u
HEKO/IMKO TacTepa y 3aBYCHOCTM Of, TUMa padyHapa. JefaH of hux, 06aBe3aH Koj, CBMX TUMOBa padyHapa je power
Ce KOPUCTM 3a YK/bYUBake 1 UCK/byUMBare padyHapa. Kog BehrHe Moena padyHapa nocToju reset tactep,
ymja je (PyHKUMja NOHOBHA MHUUMjaM3aumja padyHapa 6e3 noTpebe 3a YK/byuMBaHkeM U UCK/bYUMBaHEM
Hanajarba. Kog ctapmjux mojena padyHapa Ha Kyhuwity je noctojao u turbo Tactep - 3a u3bop 6p3nHe paga
MpoLiecopa, caga caMo Ha PeTKUM KyhuwiTiMa NocToju 0TBOP Ca OBMM AYrMETOM KOju MMa eCTETCKY BPEAHOCT.
Ha npeft0j CTpaHn HEKMX MoAena Kyhuwita nocToju 1 6paBuLa 3a 3aK/by4aBake TacTaType padyHapa.

Op BU3yeNnHNX MHAMKTATOPa BUA/bMBE CY NlaMMNuLe - AMOe KOje 03HayaBajy [a 1 je pavyHap YK/bydeH, aa
NN je TPEHYTHO aKTUBAH Xapg, ANCK 1 (eBeHTYasIHO) Aa v padyHap pagun y Typ6o (yop3saHom) pexxumy. Takohe,
MO>e MoCTojaTh Au1cnej ca 6pojuyaHUm NoAaTKoM 0 6p3vHM paga MUKpornpoLecopay meraxepummva. Ca 3agme
CTpaHe KyhuwTa, OCMM OTBOpa 3a BeHTUMaUWjy Hanase ce MNPUKbYYUM 3a CTPYjy U KOHEKTOpU 3a
MPUK/bYUMBare OCTaIMX ypehaja Koju HUCY cacTaBHU [e0 LieHTpasHe jeAuHuLe. Y YHYTpaLlbOoCTh KyhuwTa
Hanasm ce Hanajarbe - ucnpassbay (eHrn. PSU - Power Supply Unit) koju cTpyjy of 220V npeBoau y notpebaH
06/IMK 3a eNeKTPOHCKe CK/IOMOoBe padvyHapa. YHyTpawHOoCT Kyhuwta ce xnafu BEHTWUIATOPOM KOju ce
ayTOMaTCKM YK/byuyje Kafa yK/byunTe padyHap, a Mory nocrojatu v JOAATHU U AOMYHCKU BEHTUNATOPN,
YKOJIMKO je TO NoTpe6bHo. MNaBHa (hyHKUMja KyhuLuTa je 1a CBe KOMMOHEHTE padyHapa Ap>XXu Ha jeJHOM MeCTy
3awTheHe of thmsnykor owTteherwa (fakne, padyHap 6u Morao paguTn 0 6e3 KyhuwTa, anm 6u ce y ToMm
cy4ajy KOMMOHeHTe Hanasune pacnopeheHe cByfa no cTony HesawTuheHe of m3nykor owTehewa). Jow
jeflHa, Bpno BaXkKHa (hyHKUMja KyhuwiTa je fa HaC KOMMKO-TOMMKO 3alTUTK 0f 6yKe KOjy CTBapajy pasHu
eflemeHTN yrpaheHu y padyHap, npe cBera BeHTUIATOPU KOjW X/aje Harnajare, NpoLecop, rpainyky Kaptmuy
N apyre genose cmelwlTeHe y KyhuwTy. ObpatuTe naxwy Ha KBaMTeT KyhuwiTta, jeTUHKUje BapujaHTe,
06u4yHo, cnabuje WTKUTE of ByKe, Yak Mory rnojavaBaTu ocehaj 6yke jep Mory fofaTHo fa 3yje 36or Bubpauuja

cum
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KOje Cy cacTaBHM [ie0 paja KOMMOHEHTN YHyTap KyhuwTa. AKo HabasrbaTe Kyhuwte MoXeTe 6UTW y annemu
fa nv aa kynute Kyhuwte ca yrpaheHUm Hanajawem unv 6e3. O4rosop Ha oBy aunemy fahe BaM CKpUBEHM
nornes y HoOBYaHMK Koju Tpeba fa ce UcTakHe NMPWIMKOM KyMOBMHE. AKO HemaTe TakBMX NpobreMa yBek
0fabepuTe CKymn/be KyhuwiTe 1 jowl CKyMn/be Hanajake - Huje XanoCHO NOTPOLUMTY HeLTO BULLE napa Ha
KBa/IMTeTHUje Kyhuwite, ann He Tpeba HW OBLe Kao M HU Y YeMy ApYyrom npetepusatu. 3a AyroTpajHu paj
padyHapa HeonxoAHO je MOhHMje Hanajake Koje ce Hehe nperpesartun 1 nNperopesartul.

2. 7. MatnyHa nsioda

OCHOBHM enemMeHT padyHapa CMellTeH Yy Kyhuwte UeHTpasiHe
jeanHuue je matuyHa nnoyva (motherboard). To je cpue pavyHapa, y
06/IMKy LUTamnaHe nsoye, NOBPLUMHE MPUGAMXKHE NUCTY nanvpa |
(hopmata a4 (HapaBHO, NOCTOje U MUHWjaTypPHU, aln U TPaHAMO3HU
MOZE/N), Ha KOjoj Cy HameLLTeHN MHOro6pOojHM YiNoBK (MHTErprcaHa i
KOna), OTNOPHULM, KOHAEH3aTOPU U APYT eIEKTPOHCKN eNIEMEHTH. '
HajBaXXHUju Cy 4uMnoBu - Masie UpHe KyTuje ca MHOrO6pOjHUM ks
META/HUM HOXULAMA 3a/IEM/bEHUM  Ha  MaTU4Hy M/04y WK
CMeLUTEHVM Y crieuujasiHa NofHOXja U3 KOjuxX ce MOry BaguTL pasm
jeaHocTaBHe 3ameHe. CBakM 4uMn je BeOMa C/IOKEHW CK/on
MUHUjaTypHUX CUNNLIMjMCKIX eneMeHaTa (OHW ce He Buze, jep cy #l§
3IMBEHN Y LUPHM MMaCTUYHM OMOT) KOjU 3aMewyjy Xwubaje [
KIaCUYHUX TPaH3MUCTOPa NN eNeKTPOHCKNX LieBU, LITO oMoryhaea fa G
pauyHap 6yae MaMx UMeH3nja n HeBepoBaTHO 6p3 (MaJa, bp3nHe HUKaf [0CTa).
MocToju Bennkm 6poj modena v npomssofhava MaTUUYHKX N104a, Tako Aa OHe no
n3rnegy, 6pojy 1 pacriopefy enemeHara U AMMeH3njamMa Mory 6utu pasnuyure.
Mnak, cBaka njioya ce MOXe 3aBpTUMa MPUYBPCTUTU 3a YHYTPaLUHOCT 6110
Kojer KyhuiTa 1 noceflyje HEKONMKO HajBaXKHNjUX eflemeHara:

« MuKponpovecop - HajBa>KHWjX Y1 KOj1 U3BPLUABA NMporpame 1 yrnpas/ba
OCTaIMM [eNoBMMa pavyHapcKor cucTema. 360r BenmMKe KOMMUMHeE 3ajaTaka
Koje 06aB/ba, MUKpOMpoLecop Hajuelhe paan Ha CONCTBEHO] (PPEKBEHLM]N
KOja je BULLECTPYKO Op>Ka 0f, TakTa MaTUyHe Nnjoye.

- Memopwuja - cKyn 4nnoBsa y Kojuma ce Hasase nporpamu 1 nojauy 3a Bpeme
paga pavyHapa. KopucTu ce n TepmnH PAM mMemopuja (CKpP. Of, EHrNecKor
n3pasa Random Access Memory) 1 onepaTBHa MeMopuja, Kojuma ce
Harnalwlasa pasnuka n3mMehy ose Memopuje 1 CrobHUX HOCU/AaLA nojaTaka Kao
WITO je Xxapg Anck, auckeTa, LA v gpyru. Memopuja Mo>Ke fa 'y cebu namMmTwu
nofaTKe camo [OK je payyHap YK/by4eH, 0K Ce y MehyBpeMeHy OHY 4yBajy Ha
CMO/bHUM MEMOPUjCKUM jeanHuLama.

« MarucTpase - CHOMOBM €1eKTPOHCKMX BOLOBA KOjUM Ce CUrHanu kpehy namehy
pasnMuMTUX fenosa MaTuyHe naoyve. OCUM UHTEPHUX MarucTpasia 3a KOMyHuKauujy nsmehy
MUKponpoLecopa, MemMopuje 1 Apyryx CKIonosa, NoCTOoju U MarucTpana HaMereHa KOMyHUKaumnjm ca
KapTuyama. Y HapefHumM usnararyvma hemo nog HasvBom MarucTpasia nogpasymesaTy YNpaso Hy.

- CnoToBU - Ayry/bacTy KOHEKTOPY KOju oMoryhasajy fia ce Ha MmarucTpany npuk/bydyjy kapTule -
LITamnaHe rnioye creumnjanHnX HaMeHa Koje KOHTPO/ULLY CBE efleMeHTe padyHapa Koju HUCy Ha
MaTMW4YHOj N1oYM (MOHUTOP, ANCKOBE, TeNne)OHCKM NPUK/bYYaK TLA.).

- KoHekTop - yTUyHMLE noMohy Kojux ce Ha MarucTpaly nojaTaka noBesyjy pasnninTii ynasHu 1
n3nasuu ypehaju (MOHMTOp, WTamnad, CKeHep, MUKPOMOH, 3BYUYHULM U CIMYHO).

[aHac ce npou3Bofe BMCOKO WHTErpuvcaHe MaTuU4HE M/oye KOjU Ha cebu umany WHTerpucaHe MHore
ypefhaje 1 KOHTposepe Koju Cy Hekaga ounm Ha nocebHMM KapTuuama. Moxe 6UTU MHTerpucaHa rpauyka
KapTuua, 3ByYHa KapTuLa, MpexxHa kaptuua, mogem n apyro. Caga ce cTaHAapAHO Ha NA0YM Hasla3e MPeXxXHa 1
3BY4YHa KapTuua. Mazia KBasIMTeT TakBUX MHTErpUCcCaHuX njoya CTa/IHO PacTe joLL YBEK CY MHOIO KBa/IMTETHUje
1 6p>ke (a, 3aBMCHO Of MOAeNa 1 Nponssohaya, 1 MHOIO CKYM/be) HeMHTerpucaHe MaTuyHe njiove. Hekaga je
Ha MaTWYHOj N/Io4M 6110 MHOTO BULLE CI0TOBA 3a NPOLUMPEH:E Tako Ja Ce MOr/io, U3MEHOM UV LOLaBaHeM
ofrosapajyhux kaptuua, BUTHO yTULATU Ha KBUIUTET M BP3VHY pavyHapCKor cuctema. JaHallbe MaTU4yHe
nioye umajy, Hajuyewhe, gsa A0 TpW C0Ta, HAPOUUTO ako Cy WMHTErpucaHe, Tako Aa CMO MONPUINYHO
orpaHuMyeHun y nobosbLuaBakby KapakTepucTmka yrpagom of4rosapajyhnx Kaptuua, a MoXe Ham ce AeCUTH 1
A3, aKO Ce HeKe Of, MHTerpucaHnx KapTuLa nokeape, He MOXKEMO Aa MX 3aMeHMMO Apyruma jep Hemamo rae aa
NX NPUKbYYMMO. Kog He MHOr0 MHTErpucaHUMX MaTUYHUX M10Ya, YraBHOM, MMa HELTO BULLE CNOTOBA
(HapounTO KOA CKYN/bUX MOAEsa 1 No3HaTMjuX nponssohaya).
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2. 8. MwukKponpouecop

Mpouecop (y payyHapcTBY) je M3BpLUHA jeAuHMLA - MpYMa W M3BPLUABA WHCTPYKLUMje mpoyuTaHe 13
ogrosapajyhe memopuje. Kafja ce Kaxe camo ,,npouecop” Hajuelshe ce MUCAN Ha LEHTPaHW NpoLecop
(Central Processing Unit - CPU, LeHTpasiHa NpoLecopcka jefMHN1LA), av NocToje 1 NPoLLecopu crewmjaiHmx
HaMeHa Kao LUTO Cy NpOoLEecopy CUrHana, pasHu rpaguykm npouecopu, ntg. Cam no ceby NpoLecop He YNHM
padyHap, anu je jefaH Of HajBaXHUjUX [efioBa CBaKOr payyHapa. Mpsu npouecopu cy 6unm MexaHuyku u
MPaKTUYHO HKCY 6K 3acebaH 4eo padvyHapa (Takse je NpojekToBao Yapsc Bebwy), 3aTM eneKTpoMexaHUYKu
(penejHu), na Ha 6a3n eNeKTPOHCKUX BaKYYMCKWUX LIEBM M OWUAM CY jako BeIMKKU. [0 3Ha4ajHOr CMakbera
AnMeH3nja 1 noseharwa nepgopmaHcK AOLWIAO je YnoTpeboM TpaH3ucTopa (MUHUMPOLECOPU) W, Y APYrOj
nonoBsuHK 20. BeKa, MHTErpasiHUX Kona (MMKpOonpoLecopu).

Mpouecop npecTaB/ba LEHTPaIHM ypehaj padyHapa Koju HernocpefHo ynpas/ba MpoLecom obpage u
y3ajaMHOM KOMYHMKaLMjOM CBMX OCTa/INX [efioBa padyHapa. MNpouecop obasrba cnefehe gyHKumje :

« AeKOAMpa 1 13BpLUaBa MHCTPYKLMje nporpama ;

- OpraHusyje obpahate (NpucTyn) onepaTWBHOj MEMOPU)H ;

« N0 NOTPebM NHMUMpa pag nepudepHux ypehaja ;

- NpuxBaTa ¥ obpahyje 3axTeBe KOju fonase 0f APYrux jeAuHULA pavyHapa u 13 OKpy>Kema ;

- 06e36€ehyje npeHoc nogaTaka n3mehy KOMNOHeHaTa payyHapa, Kao 1 pasMeHy nogaTaka ca Cro/bHUM
OKPY>KEHEM, ...

LIeHTpasH1 NpoL,ecopn 06UUHO CaapKe:
- Ynpasmauky jeaunuuy (Control Unit), koja ynpasma  feeeimn i itc widdot.com
pa/ioM OCTa/X KOMMOHEHTW, KOHKPETHO OflepaLyoHe  [——
ADRESHA
::) JEDINICA
(ADDRESS UNIT)

JeAnHALE. Y paHuM fiaHMa pavyHapcTBa ce PYHKUN- | res:
OHa/IHOCT ynpas/bayke jeiMHNLEe MaxoM peasn3oBasia
\%\ MAGISTRALA

XapABepcku (0>KnueHa peanmsaupnja), AoK ce faHac
TWUNUYHO KOPUCT W MUKPONpPOrpamMcKa peanmsaumja,

rAe ce paj NpoLecopa, YK/bYuyJynu v hero ceT e

ADRESNA
VHCTPYKUMja, UMMNeMeHTMpa Kpo3 MUKPONporpam. _— ol o
- OnepauyoHy jeanHuuy (Execution Unit), koja TT MAOITRALA MAGISTRALA

IZLATMA FPODATAKA
TUMNNYHO Caﬂ'p)KI/IZ AELANA, (DATA DUS)

- ApUTMeTUYKO-MornuKy jeannny (ALU - Arithmetic | "eowiea . (———— @7 KoNTROLNA
Logic Unit), koja n3Bpluasa apuTMETIUUKE W lornuke | “Smenanm | <‘1:>{CON?ROLBUSJ
onepauuje.

- PerucTpe, Koju cny>ke 3a NpMBPEMEHO CKaAMLITere NofaTaka Npu n3spLUaBarby nporpaMa (perncTpu
ONLUTe HaMeHe) 1 YyBare NHopmMaLmja 0 TPeHYTHOM CTakby NporpaMa Koju ce u13spLiasa (Mporpamcku
bpojauy, nokasmeay CTeka, NPUXBaTHN perncTap MHCTPYKLMje, Nporpamcka cTaTycHa pey u ap.)

- MofcucTeMm 3a BesunBare ca MEMOPUJOM 1 Nnepudeprjama

MogepHuju NpoLecopn MMajy 1 jeauHuLe 3a pafj ca 6pojeBnMa y MOKPETHOM 3apesy, 6p3y MHTEpHY
memopujy nTg. Cynep-ckanapHu NpoLecopy MMajy v no BuLLie onepauyoHmnx jeguHuua. WTo uM oMmoryhasa ga
13BpLUaBajy HEKOIMKO MHCTPYKLMja NCTOBPEMEHO Kaja OHe HICY MefyCO6HO 3aBUCHE.

Paf npoLiecopa 04guja ce N3BpLLaBakeM NporpaMa
CMELLTEHOr Y onepaTMBHOj MemMopuju. 3BpLuaBare
Mporpama cacToju ce y NMPeHoCy CBake NMHCTPYKLuje
3 OnepaTvBHe MeMopuje y ynpaB/badky jeanHuLY,
MpeHocy nogaTtaka M3 orepaTuBHe Memopuje uam ¢
permctapa npouecopa Yy apuUTUMETUYKO-/IOrUYKY
jefnMHULY, n3BpLUEHE orepauumje npeasuheHe Tom
WHCTPYKLUMjOM 1 NaMhetrbe pe3ynTatay onepaTuBHOj
MEMOPWjU UK perncTpuma. Ha Taj HaumH U3BpLLEHE
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nporpaMa ofBuja ce Yy HenpekMaHOj KOMYHUKauuju u3mehy onepaTtuBHe Memopuje, Yynpas/bayke U
apPUTUMETUYKO-/TIOTNYKE jeUHULE.

CBe KOMMOHeHTe npoLiecopa nosesyjy ce maructpaiama. Maructpana nnm cabupHua npescrassba rpyny
MPOBOAHMKA KPO3 KOje Ce CUrHa/imma rnpeHoce nofauuy u3Mehy pervcrapa unu nojefnHnx gyHKLUOHATHUX
LenMHa y padyHapy. CBakoM MarucTpasioM MOry ce MpeHOCUTW Mofauu, afpece M Yrpae/bayky CUrHaIM
(marucTpana nofaTaka, afpecHa MarucTpana, ynpas/bayka Maructpasna). Marncrpae Koje ce KOpUcTe yHyTap
rpoLecopa Ha3nBajy Ce YHYTpaLlHe UM MHTEPHE, & BaH NPOLIecopa CrosbHE NN CUCTEMCKE.

JeanHMLa 3a ynpae/bakbe Y CUHXPOHU3aLM]y CY>XXM 3a Nperno3HaBarkbe MHCTPYKUKja (Hapenbn) Koje Tpeba
M3BPLLMTK, Kao 1 3a (DOpMMpPaH-e YNpaB/baukUX CUTHAA 38 U3BPLLEH:E TUX UHCTPYKUMja. Y AJ1J peanunsyjy ce
apuUTUMETMYKe, NOTUYKe W Apyre onepauuje, Ha npuMmep, orepauuje rpaHaka Koje yrnpae/bajy TOKOM
M3BpLLEHbA NporpamMa. Pes MHCTPYKLMja CyXXu 3a npunpemy v npegobpagy UHCTPYKLUKja.

BIoK ynpaB/baukmx perucrapa Ciy>Ku 3a vyBarbe MH(opMaumja Koje ce KOpUCTe 3a yrpas/bake PajoM
npovecopa. Cagpxun peructpe 1 6pojayve Koju y4ecTByjy Yy ynpas/bary npoLecom obpage (permcrap Koju
yyBa MofJaTKe O CTawy npoLecopa, bpojay MHCTPYKUMja, pernctap MHCTPyKUMja, pernctpe 3a ogpeheHe
MeTofe afpecupama, ...). [lpouecop 06UMYHO KOPUCTU M CKYMN MPOrpamcku afpecuBux permcrapa onwite
HaMeHe yuja ce HameHa MOXe AeuHucaTy y nporpamy. Mory ce KOPUCTUTU Kao YynpaB/bayku pernctpu
(bpojaun MHCTPYKUMja, NOKasMBayn CTeka, MHAEKCHU Peructpu,...). Hbrxoea OCHOBHA HaMeHa - 4YyBare
pesyntata u Mehypesyntata. OBM Ce PerucTpu 4Yecto TPeTUpajy Kao ajpecuBa JloKasiHa permcrapcka
MemMopuja Koja je 6pXxa of] onepaTuBHe MeEMOpUje.

B/10K 3a ynpaB/barbe Y CUHXPOHM3aLUM]Y Cagpxm ABa 6/10Ka: NIOM1KyY 3a reHepucare ynpae/bavykmux CUrHaa u
reHepaTop CUHXPOHM3aLMOHMX CUrHaIA KOjy CY)XXM 3a hopMumparbe Mmnysca Kojuma ce getumHuy ogpeheHn
BPEMEHCKYM MHTePBa/IN 3a U3BPLLIEH-E OrepaLimja 'y npoLiecopy. Bnok 3a cnpery cagpxu cnpexHa kona (MHTepdejc)
KOjuMa ce opraHusyje pasmeHa nogaraka nsmMehy npowecopa v ornepaTviBHe MEMOPUje, Kao 1 Be3a rnpoLecopa
ca nepuepHM ypehajuma, ApyrM padyHapyma v 1. YHyTpaLLkse MarucTpasie noBesyjy e KOMMOHEHTE NpoLecopa.

Csu npovuecopur nocesyjy MexaHnsam Koju ce HasvBa Nporpamcky npekug (cuctem npekuga nporpama -
interrupt) nomohy kora Apyru mofynu, npe cBera ynasHu W usnasHu ypehaju, CnosbHe Memopuje u
KOMYHUKaLMOHE NINHW]e, MOTYy NPEKMHYTU HOPMa/THO 13BpLLEHe Tekyher nporpama. Mpekng je yBefeH fa 6u
MpoLecop mMorao pearoBaTyt Ha ofpeheHe 3axTeBe M Kao HauuH 3a nobosbluame edmkacHoCT obpage. Ha
npumep, BehmHa nepudepHux ypehaja je MHOro criopuja of npotecopa. 3aTo Nomohy npekunga npoLecop
MOXe OUTY aHraXKoBaH Ha M3BPLUEHY APYTnX nporpava LoK ce 0fBuja 3aXTeBaHU y1a3HO-13/1a3HU MPeHOC.

Mpouecope NpeMa TOMe KOJIMKO MHCTPYKLMja U ca KONMKO MnojaTtaka paje y jefHOM ,,Kopaky* aennmo Ha
(oBy nogeny je 1972. roguHe npeano>kuo Majkn L1. ®mH, 1 No Hemy ce OHa Hasvsa ,,®IHoBa TaKcoHOMMja“)

« jJeAHy MHCTPYKLMjY ca jeaHUM noaaTKoMm - ckanapHu npouecopu (SISD - Single Instruction Single Data).
« jJeAHY MHCTPYKLMjy U3BpLLABajy Ha BULLE NoAaTaka oajejHOM - BeKTOopckm npouecopu (SIMD -Single
Instruction Multiple Data)

« U3BpLLABajy BULLIE HE3ABUCHUX MHCTPYKLWMja, cBaKy Ha cBojum nogauuma (MIMD - Multiple Instruction
Multiple Data)

« M3BpLUABajy BULLIE HE3ABUCHUX MHCTPYKLMja, CBaKy Ha jeaHoMm, 3ajefHnykom nogaTky (MISD - Multiple
Instruction Single Data)

Mo apXuUTEKTYpPU U CKYMNYy MHCTPYKLMja NPOLLECOpY Ce fene Ha:

- [pouecope ca KOMMNEKCHAM CKYMOM MHCTPYKLUMja, Y KOjiMa Ce CBaka KOMIMIEKCHA MHCTPYKLuja
VHTEPHO npeBoaun y HU3 Mukpokog nHeTpykumja (CISC - Complex Instruction Set Computer). Osakas
CKyN UHCTPYKLUKMja je 061YHO ,,yrofHWj1 3a MporpaMmparse, ann reHepanHo pesynTyje Maiom 6P3HOM
n3ppLUaBara. CBakako 3HavajaH npumMep Uuck apxuTekType je MiHTenosa (M AM/-oBa) 80x86
thamunmnja, a osakas au3sajH cy kopucTuam u LLALL 6600, CycTem/360, BAX, MAM-11 n MoTopona 68000.

- MpoLiecope ca pefyKoBaHUM CKyMoM MHCTPYKLKja, Y KOjUMa Cce MHCTPYKLVje He NpeBofe Beh cy AMPEKTHO
nogp>kaHe (RISC - Reduced Instruction Set Computer). OBakag CKyn MHCTPYKLMja je 06UYHO ,,HE3roaH1jmn
3a nporpamMyviparbe, anivi reHepasiHo pesynTyje Behom Op3vHOM K3BpLLUaBaH-a. Noseharse BennumHe pagHe MeEMOpUje,
Kao ¥ pa3Boj KoMnajnepa cy AoBenn [0 Tora Aa je fJaHac pucK onwTenpuxeaheHa ounosodmja y ansajHy
MuKponpouecopa. Yak n mogepHn ViHTenosu n AM/-0Bv nNpoLecopu, nako nporpamepy usrnegajy Kao
LIMCK MaLLIMHe, UHTEPHO pasbunjajy LMCK MHCTPYKLM]E Y HA30BE MHTEPHUX PUCK MHCTPYKLUYMja (MMKpoonepaLmja)
KOje ce 3aTVM W3BpLUIaBajy Ha CyrnepcKaiapHoM jesrpy.

MMKponpoLIecopy Mory fia ce Nnofese U Ha OCHOBY APYTUX KpUTEpUjyma Ha npumep:

« N0 LWMPWHK afpecHe MarucTpasie n marucTpase nogataka (MHTenos 4004 je 4-6uTHu npouecop, 380 je
8-61THM, MLL68000 16-6MTHK); N0 TOMe fAa M nMajy 3acebHe marucTpase 3a Nporpamcky 1 Mmemopujy
3a nojaTKe U KOPUCTE JefHy.

- 110 TEXHOMOrNju1 13paje 1 CTeneHy MHTerpauuje (3a MUKPONPOLLECOPE)
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2. 9. Mewmopuja

Memopuja pauyHapa MoXke 6UTK YHYTpaLlkba 1 Cro/bHE MeMopUje.
YHyTpalltba Memopuja - HamereHa je MNpPUBPeMEHOM nNamherby
nofaraka 1 nporpama u npouecop joj MoXe AMPEKTHO MPUCTYMUTW.
Cno/bHa Memopuja CNyXXuM 3a [yroTpajHO 4yBakbe nporpama Mu
nojaraka, cacToju ce of nepuepHUX MeMopujcKux ypehaja Kojuma
MpoLiecop NpMUCTyna NPeko ynasHo-n3nasHor noacucTema.

Knacugukaumja Memopuja ce MOXe U3BPLUUTY U Ha OCHOBY APYTUX
Kputepujyma :

« [pema (hM3nYKOM HauuHy 3anucueama nogaTaka (eneKTPOHCKHY,
MarHeTHU, ONTUYKN);

- Mpema MeToau NpucTyna (Memopuje ca HenocpeaHNM NpUCTYNoMm,
MemMopuje ca AMPeK THAM NPUCTYMOM, MeMopHje Ca CEKBEHLjaHUM
NPUCTYNOM, acouujaTuBHe MeEMOpUje);

- Mpema HaumH opraHusauyje (aapecHe Memopuje, acouynjaTyeHe
MeMopuje, CTeK - MeMopuje);

- Mpema TpajHoC TV NogaTaka no nNpecTaHKy Hanajatba (MocTojaHe
MeMopuje, HernocTojaHe MeMopuje).

HajBaxkHNje KapaKTepuCTKe MeMopuje cy :

- KanauyuTeT - 6poj 6ajToBa Koju ce MOry 3anaMTUTN y MEMOPUjH;

« Bpeme NpucTyna - BPEMEHCKN MHTEepPBaN KOju NPOTEeKHe Of A0BONEHa CurHana
3a AedhuHucarbe NpucTyna Ao 3aBplueTKa ynuca uin YnTama ;

- 6p3yHa npeHoca nogaTaka - 6poj 6MTOBA, 6ajToBA UM MEMOPUJCKNX PeUn
Koje ypehaj Mo>Ke NpeHeTW Y jeiHOj CeKYHAM noc/e NocTae/bakba YnucHO-
ynTajyhe rnase Ha noYeTak 6noKa UnnM cermeHTa nogaTaka;

« LileHa 61 Ta Memopmje - 0fHOC YKYMHE LieHe Memopyje NpeMa KanauyTeTy MeMopuje.

OnepaTWuBHa, OCHOBHa UK rnasHa memopuja (RAM - Random Access Memory
- Memopuja ca cny4ajHuM NpyUCTynom) je Memopuja ca HemocpeaHUM MPUCTYMOM Koja CyXw 3a YyBarbe
nofiaTaka Koju ce KOpWCTe y MpoLecy M3BpLUera orepauuja y npouecopy (nonasHu nogaum 3a obpagy,
Mefype3ynTaTi, KoHauyHu pesynTaTu 0bpage, MHCTPYKLMje Nporpama Koje ce 13BpLUaBajy). Kapaktepuctuke
0Be Memopuje BUTHO yTUYY Ha nepdopmaHce pavyHapa, npe ceera Ha 6p3unHy. CacToju ce o MEMOPUjCKNX
NoKaumja peannsoBaHuMx GuctabunHMM Konvma u oaroapajyhmux mpexa Koje 06e36ehyjy ynuc n untame
nofataka. J/lokaumjama ce npucTyna Ha OCHOBY afpece. Y rnpouecy obpafe nojataka oCTBapyje ce cTajHa
KOMYHMKaumja 13melly npouecopa 1 ose mMemopuje. M3 memopuje y npoLecop ce npeHoce MHCTPyKLKje
nporpama 1 onepaHau Haz Kojuma ce u3BpLUaBajy onepauuje npeasuheHe MHCTpyKLUMjama nporpama, a u3
npoLecopa y MemMopujy Lwasby ce Ha YyBatbe Mefypesyntati U KOHauHW pesynTatu obpage. Y Memopmju ce
OuHapHY nofauy yvyBajy y 06nmnky rpyna 61utoBa Koje ce Ha3vBajy MeMopujcke peun. CBaka pey 4vyBa ce y
nocebHOj NoKaumjn, a YMTa ce UK ce YNucyje Kao LenmHa 1 Moxke 6UTy 6pojyaHn nogatak, anhaHyMmepuykim
nogarak, Ko, MHCTPYKLMje Unmn 6uno Koju 6uHapHn Kog. Mory 6utu ctatuyke 1 AuHaMuYKe.

TpajHa memopuja (MeMopuja ca KOHCTaHTHUM cagpXajem, prkcHa memopuja - ROM - Read Only Memory)
je MemMopuja Koja ce Moxe camo uitatu. To je memopuja ca HermocpeaHUM npucTynom. MNogaun ce y oBy
MeMOopujy YNUCYjy WA Yy NPoLecy NPou3BOAHE UK nocebHuM ypehajuma. Cagpxkaj MeMopuje He MOXe ce
MewaTh WMHCTPyKUuMjama nporpama. lMporpamabunHe memopuje Mory ce camo je4HOM Mnporpammpary
(PROM), pok penporpamabuiHe [03BO/baBajy Aa Ce NocebHVMM MOCTYMKOM HUXOB cagpyaj u3bpuvile u
ynuLue HoBwW XerbeHn cagpxkaj (EPROM, EEPROM, UVPROM). KopucTu 3a nporpame v nogatke padyyHapa
KOju Ce He Mekajy YecTo (noTnporpamu, TabNMYHU NoAaun, KOHCTaHTe, TeCT Nporpamuy, ...). TUnunyaH npumep
je BIOS (Basic Input/Output System - 0CHOBHW yNa3HO-M3/1a3HN CUCTEM) KOjW CaAPXM UHULMjaTHW Nporpam
KOju nokpehe padyHap v CKyn nporpamva 3a NoApLUKy KOMyHVKaLuje ca CBUM nepudepHnM jeAnHuLama.

PerucTapcka memopuja - CKyn perucrapa y npoLecopy Koju ce Ha3uBajy PerucTpy OrLiTe HameHe uam
perucrapcka nosba. KopucTu ce 3a npnepemMeHo namhere onepaHaza, Mehypesynrara, KOMMNOHeHara agpeca,

.. OBY peruncTpm page 6p3vHoOM Kojy nva CPU. HoBrju npoLecopm cafpye 1 No HEKOMKO CTOTUHA pernucrapa

ornwTe HaMeHe KOju Cy OpraHuM30BaHW Kao peruncrapcka nosba (register file). Pernctpmuma onwte HameHe
[Oferbyjy ce afpece pagn MAeHTU(MKaLMje Y NPUCTyna Ha UCTU HAYMH Kao W NoKaumjaMa onepaTusHe
MeMmopuje. bpanHa pernctapcke Memopuje je oko fga nyTa Beha of Op3nHe KeLwl - MemMopuje, a fieceTak nyTa
Beha of Op3vHe omepaTvBHe Memopuje. Perucrapcka Memopuja MMa BeoMa BaxHY Y/Ory Kof puck
apxXUTEKTypa, Mpu Yemy Ce TeXxwu fa ce nojauy v UHCTPYKLMje 3a Koje ce o4ekyje Aa he GUTU NOTPE6HM
rnpouecopy, kao 1 mefype3ynrtaTu onepauuja, yysajy y permctapckoj Uim jefHoj Uin BULLIE KeLl - MeMopuja.
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2. 10. Kaptuye

KapTuue cy, Kao LUTO CMO PeK/n, LUTamnaHe rnjaoye Mawmx UMeH3mnja Koje Cy yTakHyTe y C/I0TOBE MaTUYHe
nnoye. AKo norsieAare nosioXaj ciotoea y 0gHocy Ha Kyhuiite, BugeheTe fa Cy OHM Tako NOCTaB/beHN [ia ce y
NPOAY>KETKY CBaKOl Of WX Hanasn no jegaH npope3 Ha nonefuHu kyhuwra. OBo omoryhasa fa cBaka
KapTuLia NocTas/beHa y C0T MMa M3/1a3 Ha KOju ce MOry MPUK/bYYMTI KabioBU KOju BOAe A0 nepudepujckor
ypefhaja Koju KapTuua KOHTPONLLE.

Y MaTuyHOj NaoYM padyyHapa Koju CTe Jo6WIM Hanasm ce HEKOIMKO NMPUKIbYYEHUX KapTuLa, a no notpeéu
NX MOXKETe 3aMerbyBaTU UM LOKYMN/bMBATW HOBE M NOCTaB/baTu UX Y NpasHe C1oToBe. I3MeH/bUBOCT KapTuLa
jefHa je of HajBaxHMjux ocobuHa IML, payyHapa, Koja omoryhasa BenvKy (nekcubunHoct csakor IML
payyHapckor cuctema. [lofaBarbeM WM 3aMeHOM KapTuua MOXeTe npowumpmsatv MOryhHoCcTu Baluer
payvyHapa, a M30CTaB/bakeM 3a BaC HEMOTPeOHMX KapTuLa CHUXKABATU YKYMNHY LieHy padyHapa npu Habasupm.

Cafia hemo onucaTy OCHOBHe BPCTe KapTuLa, Kao Y HeKe Of, OCHOBHMX KapaKTepUCTUKa KOje OHe mory
nvatu. MpumeTtnhete fa ce pasnMumMTM M360POM KapTuLa MOry A0OUTH BE/MKE pas/ivke y cneumpuKaumjmn
Lienor payyHapa.

2. 11.padonyka KapTnua

I"pachnyka kapTrLa (Unn BUAEo KapTvua) je CKOM KOju KOHTpo/nLLe ,qu
CUrHa/le KOju ce Wa/by Ha MOHMTOP. CBaku pavyHap Mopa mMmatu
rpaguyKy KapTuLy Kako 61 Ha Hera morao ja ce npuk/bydu MOHUTOP.

OHe Mory 6UTK MHTerpucaHe Ha MaTUYHOj N0YM 1Y TOM Cy4ajy
[le0 pafjHe MemMopuje ce KOPUCTM 3a paj rpafuyke Kaptuue Ymme ce
CHMXXaBajy KapaKTepuCTWKe padyyHapcKor cuctema. HeumHTerpucaHe
rpatmuke KapTuue Ha cebu nocefyjy nocebHy, fgogaTHy MemMopujy y
K0jOj Cy CMeLLTeHe MH(hopMaLmje O CIULM Koja Cce Luasbe Ha MOHUTOP.

Ha 3a4H0j CTpaHu KapTuue, Ha Aeny Koju je [OCTynaH ca 3afHe
CTpaHe KyhuliTa, Hanasu ce jefaH WM BULLE KOHEKTOpa Ha Koju ce
NpUKbyYyje B1Aeo Kabas MOHMUTOpPa, npojektopa uam TB. Hosuju
MOAENN BUAEO KapTuua Ha cebu umajy u 3acebaH npouecop Koju ce
KOpUCTY 3a popMmparbe NpaBoBPEMEHE C/IMKE BUCOKOT KBa/IUTETA.

padhnuke kapTuLe MOry uMmartu macuBHO Xnahere - Kynep 6e3 m
BEHTWNATOPa, an KBAIMTETHUjE KapTuLe, KOoje pafle Ha jako BEMKUM
Op3nHama, Mory u Mopajy UMaTu jeflaH Ui [iBa BeHTuiaTopa Kojum ce
60/be XMy unn (UM YMNoBK) Ha HOj.

Pesonyymja (6poj Tauyaka No XoOpu3oHTaIN 1 BepTUKanu), 6poj boja
KOje MOry MpuKasaTu U ocTasle KapakTepucTuke rpaguyke Kaptuue
fedmHucaHe cy SVGA cTaHgapom Kojera ce npmp,px(asajy cBe
faHalltbe KapTule 1 MOHMTOpW. OHO y 4Yemy Ce MojeduHe KapTuue pasnukyjy cy KonnuuHa yrpaheHe
MeMopWje, Kao 1 6p3viHa 1 KBa/IMTET NnpuKasa. LieHe kapTuLie Bapmpajy Y 3aBUCHOCTY Of, OBMX NapameTapa y
BeoMa LUMPOKOM PacroHy Of, MOnpuInyYHO jeTUHUX 4O NarnpeHo CKynuX, na je Bpsio NpenopyysMBo Aa npe
HabaBke HOBe KapTuue nornefarte Kako u3rnefa Cavka v fa nn cte oM 3a0BO/bHU Y nornegy 6p3viHe u
nakohe nojeluasara fa He 6UCTe NMOTPOLLUMIM MHOTO BULLIE Mapa Hero LUTO je TO NOTPe6HO (LeHa HajbosburX
KapTuua Moxke 6utu Buwa n og 1000a).

2. 12. KoHTponep n N/O kapTnya

KOHTposiep cagpxy KOHEKTOPE 1 eIEKTPUKY 38 NPUK/bYUYMBAHE U KOHTPOY ,CI,I/ICKeTHl/IX Je,qMHmu,a xapp
anckosa, CD n DVD ypehaja. Osu ypehaju ce npeko n/bOCHATUX, - - 61 b
BULLEXUTHUX KabnosBa Yy YHYTpawHOoCTK  Kyhuwta nosesyjy ca
KOHTPO/IepOM, KOjW MpeAcTaB/ba Be3y n3Mely HhUX U MaTUyHE Miove.
[aHac cy MHTerpncaHun Ha MaTuyHoj MyoYw, /v Cy He Tako aBHO MOPa/v
[a Ce, Kao nocebHa KapTuua YTakHy Y HEKU Of C/I0TOBa Ha MaTUMYHOj
naouun.

Csa HabpojaHu ypehaju nowTyjy IDE cTaHaapa 3a npeHoc curHana
Kpo3 Kabs10Be, Tako fa ce Ha cBaky IDE kapTuuy mory 6e3 npobnema
NpUKbYYUTU. MehyTum, noctoje ypehaju 1 KapTuue NpojekToBaHe Mo
SCSI cTaHgapay, Koju npyxa HeLwTo 60/be nepdopmaHce, anm cy Taksu |
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KOHTpOnepy n ypehaju ckyn/bu. [aHac ce xapf aumckosn n DVD
ypehajun nosesyjy no SATA ctaHaapay, maga joww ysek rnoctoje n IDE
ypehaju. MNMocToje 1 KOHBEPTOPM Ca jeaHor Ha apyru ctaHaaps (ako
Ham 6aLl Tpebajy) 1, yrnaBHOM Cy, HEUCNIATUBO CKYMN. -

Ha feny KoHTposiepa Koju je NpucTynadaH ca 3afHe CTpaHe LieHTpasHe
jeanHMLe Hanmase Ce KOHEKTOPW 3a MPUK/byuYMBarbe Crosballbux
ypehaja Kao LTO Cy MWL, LUTamrnay, CKeHep, efIeKTPOHCKM MOJEM,
nanuua 3a urpy n gpyro. Osu KoHekTopu cy geo /O (input/output, Tj.
yNa3HO-M3M1a3Hor) CK/ona M Hemajy Be3e ca 3afaTKOM KapTuue Aa
KOHTPONMLLE Crosballikbe MeMopujcke ypehaje, anu ce Hajuellhe oba
CKNoMa MHTErpuLLly Ha jeIMHCTBEHO] KOHTPONEPCKO] KapTuun. dakne,
y HajeheMm 06pojy cnyuajeBa KOHTpOnep je uctoBpemeHo u /O
KapTuua, asim nocToje v n3yseumn Kaga ce 3a OBy CBPXY KOpUCTe [Be
3acebHe KapTuue.

3a /O kaptuuy (nnm ogrosapajyhu CKiomn Ha KOHTPO/epy) BaXKHO je
3HaTK fa ce 3a KOMYyHMKaumjy ca Crno/bHUM ypehajuma KopucTe fBa
cTaHgapfa v fja cy oba nojefiHaka BaxxHa 1 noTpeba BallemM padvyHapy.
JepaH ce 30Be RS232 1 KopuCTK ce 3a cepujckn npeHoc (61T no 6uT).
Ha KOHeKTOpe OBOr Tuna MPUK/by4yje Ce MULL, PYUYHWU CKeHepw,
e/IEKTPOHCKMN MOAEMU U ApYyTo. [pyru cTaHAaps ce 30Be LLeHTPOHUKC U
HUMe je fedmHucaH napanenHy npeHoc (y rpynama of rno 8 6urtosa
NCTOBPEMEHO). Ha 0Be KOHEKTOpe MPUK/byYyjy Ce LiTaMnayu, CTOHM
CKEHEPW W joL HeKn ypehaju. U jegaH v apyru ctaHgapa, fAaHac, cee
BuLe noTuckyje Hosu USB (Universal Serial Bus) ctaHgapg. (Cnvka
Ha MPeTX0AHOj CTpaHn npukasyje RS232 1 LEHTPOHUKC KOHTPOEp,
npBa Ha 0Boj cTpaHu je IDE, apyra SCSI, a Tpeha USB KOHTponep)

Ha nonehnHu kyhuwita, Npeko KOHEKTOPa KOju Cy AIE0 0BE KaPTULIE, ~ang
nvahete npuctyn RS232, ueHTpoHMKC M USB npukbyyummva . (“Q‘
(Hajuewhe nx nma No HekosIMKo, USB npuKsbyyum ce Mory Hahu 1 Ha
npeaHoj nnn 604HOj cTpaHu KyhuwTa). Cno/bHM ypehaju koju ce
NPUK/bYYYjy Ha padyHap MaxoM MoAp)Kasajy jefaH o oBa Tpu
CTaHfapga, na je Ha Taj Ha4yMH omoryheHo fa ce rotoBo cBaku ypehaj
MPUK/bYYM Ha 61No Koju padyHap. USB KOHEKTOPW MPeKo Kojux ce
noBe3syjy MOMeHyTU nepudepHU ypehaju MOry Heke of HUX [a
Hanajajy CTpyjom (TactaTypa, MULL, CKeHep 1 Apyrn).

Ha BehrHU nnoya cy cBa eNeKTPOHMKa U KOHEKTOPW Be3aHM 3a KOHTposiopcke 1 /O yHKUMje CMeLLTeH
Ha caMmy MaTpuyHy nnaody (Tj. UHTErpucaHu cy ca kOoM) U Tafa Cy 0Be KapTulie HernoTpebHe, anu ce mory
[opasaty fja b1 ce NPOMeHWsIe KapaKTepUCTMKE padyHapa Uy MCKOPUCTUAN NepudepHI ypehaju Koje nmamo,
a Ha MaTM4HOj nnoyYnm Hemamo ofrosapajyhu KoHTponep, na je Hemoryhe nosesatn ra. Hajuewhe hemo
popasatv USB KOHTPO/IEP jep je CBe BULLIE TaKBMX Nepudepnja, na HUKaA f4octa nopTosa (Mafa Ha JaHallHbuM
nnoyama mma og 4 1o 8 yrpaheHux).

2. 13. 3By4Ha KapTuua

3BYy4Ha kapTyLia oMoryhasa NPUK/bYyyere CrosballibiX 3BYyHHMKA M MUKPOOHA 1 ApyruX ypehaja Ha padyHap y
unby nosehasara 3By4HMX MOTYhHOCTM padyHapa. VIHTEpHM 3BYYHUK KOjU Ce Hasla3n Y KyhnLLTY 1 Jarbe ocTaje y
ynoTtpebu, anu ce noMony CrosbHMX 3BYYHMKA MOTY MPec/yLasaTy 38YyLM, FOBOP, My3uKa 1 ipyre ceH3auuje y
MOHO W/IN CTePeo TEXHULW Ha BEIMKOM Opojy KaHaa.

MocToje fABe rnaBHe rpyne 3BYYHWX KapTuua Y 3aBMCHOCTM Of HauyvHa Ha KOju TeHepully cvmynauuje
MY3UYKWNX UHCTPYMeHaTa:

- KapTuue Koje npoussoge 38yk nomohy ®M cuHTe3e,
cumynupajyh 3ByK MHCTPYMeHaTa KOMOMHaLMjoM
MaTeMaTU4KnX yHKLmMja 06/mKa 3ByKa

- KapTuua koje kopucTe KpaTKe 3anuce (CemMnaose) npasux
MHCTpPyMeHaTa 3a fobujarbe 3ByKa

Kaptuue npse BpCTe Cy jedTuHUM]e, ann UMajy Mare peasaH 3BYK
NpUANKOM penpoaykumje. Hajsehn 6poj mogena je komnatubunaH ca
mogenom kaptuue CayHp 6nactep (Sound Blaster) Koju nogpxasajy
CBM Nporpamm Koju page ca 3ByKoM. KapTuue fpyre BpCTe Cy CKyMN/be 1
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Mo npasuy KeaiMTeTHUje. Mo KBaMTETOM Ce NogpasyMeBa KONMYMHA LLYyMa, Kao 1 0CTasiv napameTpu: 6poj
HE3aBMCHWNX KaHasia, MOHO WM CTepeo pPenpoaykKumje, MOryhHoCTM CHMama 3ByKa NoMohy MUKpOGoHa 1
Apyror. 3a HerpogecnoHasHe NPUMEeHe CacBMM Cy [I0BO/bHE KapTuLie KomnakTubuiHe ca CayHg 6nactep C
0631pom fa ce BehrHa 3ByKa M3 padyHapa He [06umja Tako LUTO Ce Of KapTuLe TPaXu Aa CUMynmpa 3BYK
WHCTPYMeHTa, Beh Ce OHa KOPUCTY 3a PenpoayKLmjy Beh CHM/bEHNX 3BYKOBA. 3BYYHE KapTuLe MOry nmartu
CTepeo 131a3 3a ABa 3BYYHMKa, ann Mory nogpxasatn 2.1, 5.1, 6.1 1 7.1 3By4HUYKMN CUCTEM, @ KBA/IUTET 3BYKa
MOXXE Ce rpaHNYmMTK ca BULLIOM eKOHOMCKOM K/1aCOM MY3MUKKX ypehaja 3a penpoayKumjy 3Byka (Maja nma u
npaBMx MPO(IeCMOHA/IHUX KapTULa, &l CYy OHE MHOrO CKyrM/be W Mare MpUCTynavyHe "06UYHUM
CMPTHUUMMA"). [JaHallby MOLEIN MATUYHKX /1048 MMajy HTErpucaHe 3ByYHe KapTuLe.

2. 14. Moaem

Mogem je kapTuLa Ha Kojy MOXKe fia ce NPUK/bY4n TenethoHCKM Kaban y
LW/by ynoTpebe padyHapa Kao Tesiethake MatlmHe Unm Tened)oHcKe KoMy-
HVKauuje ca yaa/beHM padyHapoMm. Ha 3aamem feny KapTuue Hanasu ce
KOHEKTOp Ha Koju Tpeba NpUK/byUnUTN TeneOoHCKN Kabas, Kao 1 13nas 3a
Tene)oH Kako 61 NMHMja MOrna ia ce KOpUCTM U Kafa je padyHap UCK/bYYeH.

Pasnnunty mogenv mogema ce, npe cBera, pasnukyjy y 6p3vHu Kojom
MOrY Aa Lasby 1 NprMajy nojaTtke npeko TesiepoHcke nnHuje. CtaHhapaHa
6p3urHa je 56.600 6ric (butay cekyHau). Y OKBUPY jefiHe KaTeropuje Mogenu
Ce pas/iMKyjy No KBa/MTeTy XapABEPCKMX CKNOMoBa 3a npeyniihasarbe
LWwymoBa, MoryhHoCcTV a npumajy u wasby hakc nopyke v gpyro. Aajnan
(Dial-up) mogemun mory 6uTHK:

« UHTEpHW, Tj. yrpahyjy ce y HeKM CIOT Ha MaTUYHOj
MIoYM 1 Hanase ce yHyTap kyhuwra um

« EKCTEPHM, N3BaH KyhuwiTa 1 NPeko HeKOr KOHEKTopa
ce NnoBe3yjy ca MaTUYHOM M/I04OM.

Y paHawme Bpeme dial-up mogemu cy NOTUCHYTK afcn
1 KabnoBCKMM MoAeMmMa Koju omoryhaBajy Behe 6p3vHe
npoToka. OHU MOTY GUTU XXNYHU 1 BEXXNYHW.

PyTepu cy ypehaju Kojuma
Ce CUrHan ca Mofema MOoXe
nocnaTy Ha BULLE padvyHapa.
Mogem n pyTtep mory 6uTtu
ynakoBaHu jefiHO]  KYTWUju,
Tako ce LWTean Ha kabnosmma
1 npocTopy.

Ocum MOMeHyTUX MocToje
n 4pyre cneuwujasm3oBaHe
BPCTe KapTuua, Kao LUTO Cy,
mpexxHe (LAN) kapTuue 3a
nosesuBarwe Beher 6poja padvyHapa, rpebepyu BUAEO
CUrHasia, KapTuue 3a KOHTPO/Y MallvHa Y MPOou3BOAHbN U
apyre. CBaky o[, b1X MOXeTe AOKYNUTY npema noTpeéu u
YTakHYTU Yy HEKM Of CN1I0TOBA BaLler payyHapa.

USB

(At ]|
[Standey|—

2. 15. CnosbHe meMopunjcKe jeanHuULE

Mog crnosbHUM MEMOPW|CKUM jeiMHMLAaMa Nogpa3yMeBajy ce ypefaju Ha Kojuma ce nofaum mory 3agpxxaTu
C/IMYHO Kao 1 'y MEMOPUjM Ha MaTUYHOj nioyn. OHO LITO UX pPas3/nKyje of onepaTvBHe MeMOpWje je TO LUTO
MUKPOMNPOLIECOP He MOXKe AMPEKTHO Aa bapaTa 0BUM MofauymMa - OHU Hajnpe Mopajy Aa byny npebaveHu y
MeMOpHjy, jep caMO Ca WM MUKPOMPOLECOpP OApXasa AWPEKTHY KOMyHMKauwujy. 360r Tora crosbHe
MEMOPWjCKe jeflMHNLE KOPUCTE Kao BenMKa CTOBapuLLTa 3a YyBarbe nporpamama 1 nogaraka Ha CUrypHom
MECTY Kaja je payyHap UCK/by4eH, TOKOM pajia 3a yumTaBare 1 CHYMare nojaraka ca v U3 Memopuje 1 Kao
MecTa 3a Kora ce npeysumajy v aktmsumpajy notpebHu nporpamu. CtaHgapaHn ypehaju oBor Tmna cy: xXapg
AUCK, AUCKeTHa jeamHuua, LA v OB jeanHuua.

Xapg ouck je ypehaj BenvKor KanawuuTeTa rfe ce Hanase CBY Nporpamu 1 nofaupy Koje yrnotpebsbasarte Ha
Ballem padvyHapy. IMpunnmkom paga, 0BM Nnojaum ce npeHoce y MeMMopujy, Aa v ce HakoH obpaze NMOHOBO
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ynucuBann 1 YyBanu Ha xapg AUCKy. lpeHoc nojaTaka Ha Xapp,
AMCKY Y MeMopujy 1 06paTHO je BeoMa 6p3, @ YKYMHM KanaumTeT Xapf,
[VCKa, OfHOCHO KO/IMYMHa MofaTtaka Kojy MUOXeTe [a npumuTe
MHOro nyTta Beha Of onepaTVBHE MeMOpuje - Ha [eceTuHe
pas3IMuUTUX MporpaMa, BeuKW Opoj [OKyMeHaTa W ApYrux
cafip>kaja Mory UCTOBPEMEHO OUTU MPUCYTHU N Y CBAKOM TPEHYTKY
AOCTynHKW. Takohe, nmporpamu M nojaun Cy Ha Xapg AUCKY
OpraHn3oBaHu Ha noce6aH HauuH Koju omoryhasa HWXOBO /1aKO
NpeHoLLeHe 1 MaHunynaynjy. KanaymTert xap AMCKOBa 3aBUCK Of
mofena u moxxe 61ty 500 - 2.000.000 MB.

[VCKeTHa jefHMLA MOXe [ia MPEKO 0TBOPA Ha NPeAH0j CTpaHu
KyhuLTa MpUMN OUCKETY - Ma/iv, M/bOCHATM MEMOPUJCKM MeanyM.
[uckete ce Mory MpeHOCUTM U Ha [pyre pavyHape W Ap>KaTu Ha
nocebHom mecTy. [akne, NpeAHOCTN ANCKETHE jeANHNLE je Y TOMe
LUTO CY MEMOPW]CKE jeVHULIE ANCKETE MPEHOCKBE 1 3aMeH/bUBE, 3a _ |
pasnnKy of xapa Ancka (Koju ce He MOXe BaguUTU K3 KyhuwTta u
npeHocuTn, 6e3 nocebHor fogatka - Quoke). MefyTumM, npeHoc
rnofaraka npeko AUCKETE je 3HATHO CMOpWjK, LLITO UX Y3 3HATHO Mawu KanaumTeT (1,44 MB), YuHN NOroAHUM
camo 3a YHOC nojataka Ha xapf AWCK 1y npebauyBame Ha ApYyrn padyHap v npaB/bere Pe3epBHUX Konuja
BaXXHMX Nojaraka.

LA npuxeata komnakT Auck (CDR nnoye). 3a pa3nnky of AUCKETHe jeMHNULIE MeEMOPUW)CKM KanauuTeT LI
nnoya je mHoro Behu (700MB LITO je OBO/LHO, Ha NPUMEP, Aja Ce CMeCTe BeOMa 00MMHe eHUMKoneanje), anv
Ce Ha HbM1X He MOTy CHUMaTK HOBY nogauu, Beh caMo KOPUCTUTU OHU
Koju cy Beh ncnucanun. 36or Tora cy LI, niove HapoumMTO NorogHe
Kao MefMjyMu Ha KOojuma ce Ucropydyjy Benmku nporpamu. Moctoje
1n CDRW AnCcKOBM Ha Koje Ce MOry CHUMatu 1 bpucaTtin nogauu, anv
camo y3 nomoh oprosapajyher ypehaja u nporpama LWTO Maso
KOMI/MKYje pag ca OBUM MefujeM.

OB npuxsata guckoBe (DVDR, DVDRW) cnnyHe KoMMakT
ANCKOBMMa, afiv MHOTo nyTa Beher kanauuteta (4.7'b v BuLwe), anu
Ce Mpouec CHuUMamwa [0JaTHO KoMmravkyje. KopucTte ce 3a
CKnaguwTerbe BehMx KOMYMHa nogaraka v ouimoBa.

bnypej (Blu-ray Disc) je HOBM CTaHAapA 3a ONTUYKe HOCKOLEe MeMopuje ca Kanauutetom 25, 50 n 1000 b.
VHTepHa BapujaHTa usrnega kao v LA, ogHocHo, AB/J ypehaj.

MomeHMO 1 Hajmnahum ypehaj e memopujy ca Kanaumtetom og 64Kb 1o 6416 koju je y noTrnyHoCcTH
MCTUCHYO [MCKeTe jep ce flakLLe npeHocu, 6pXu je NpucTyn nogauumMa, a kanaumTeT je Heynopeanso Behu.

2. 16.MepudoepHe jeanHunue

CBe HabpojaHe enemMeHTe padvyHapa Hahu heTe roTOBO y CBakOM pavyHapCKOM cucTeMy. KOpPUCHUK, Y CKiagy
ca CBOjuM noTpebama, MOXKe fasbe fa forpajmn padyHap gogaTtHuM ypehajuma Koju 06ae/bajy Heke cneumguyHe
nopatke. OBuM ypehaju ce Ha3MBajy 3ajeAHVUUYKUM UMEHOM MNepudepujcke jeauHuLEe, jep He NpefcTas/bajy
padyHap y y>keM cMucy, Beh Herose OnuuoHe JofaTKe Koju ce Hajuyellhe rnoBesyjy ca pavyHapoMm Mpeko
CepujcKor v napanesHor nHTepejca KoHTposiepa. OnmcaheMo HEKONMKO Hajuellhux nepudepnjcknx ypehaja:

LLITramnaym cy ypehajy Koju npeHoce nogaTke U3 MeMopyje padyHapa Ha nanup uiv apyry oarosapajyhy
nognory (Ha npuMep nnactuyHa gonuja). Ha Taj HauMH ce momohy KommjyTepa MOry CTBapaTu mucma,
W3BELLTaju, NPerseAn niv Guo Koju Apyrvi JOKYMEHT cacTaB/beH 0f TeKCTa U c/ivke. MocToje pasHe BPCTe U
pasHe nogene wraMmnaya. OCHOBHa Mojena Lutamnaya je Ha cepujcke u napanenHe. Cepujcku LwTamnaym
MCNNCYjY 3HaK 3a 3HaKOM, a NapanenHn Leny MHWUjy ofjefHOM.

Mpema HaurHy hopmMparba 0TICKA Ha Nanupy WTaMmnayn ce gene Ha:

e LTaMnaye ca nenes3om,
* TEPMUNYKE LUTaMnave,
e MaTpuyHe WTamnave,
* MHK-LIET WTamMna4ve n
« JJaCEPCKE WTammnave.
LTamMnayn ca /fienesoMm Ccy MexXaHW4YKu,




Tako LUTO oArosapajyhu 3Hak [oBefe M3HAA nanvpa v Npeko Tpake ca MacTUIoM
YTUCHe Yygapuem Manor 4yekuha Ha BpXy nernese. KBaiuTeT OTWCKa OBMX
lWiTaMnaya je usysetHo Jobap. MexaHun3aMm Koju poTupa nenesy [0 LoBohewa
ofrosapajyher 3Haka n3Hag nanvpa mopa 6uTh U3y3eTHO MpeLm3aH, na cy oBsu
LITaMnayn NpuanyHoO cKynu. bpsmHa ncnuca um je oko 30 CnoBa y CeKyHAM. &
O61K 1 BpCTa C/10Ba Ce MeHa Tako LUTO Ce NMPOMEHH fienesa LUTOo 3HauuM a H1UCY
MOrofHN 3a LUTammnarwe AOKYMeHaTa Yy Kojuma ce cycpeheMo ca pasfimyutum
BpcTama csioBa. 360r CTajIHOT yapara Yeknuhem no cnosy ga 6u ce fobmo otucak
OBM LUTaMMaym cy 1 jako 6yyHu. OBakBYM LUTaMMayy He MOry fa LuTamnajy Hu
rpaguuke eneMeHTe na ce MoXke pehn fa OHM NpeAcTas/bajy camo jefHY HeLTo
WHTEIMFEHTHUjY MalUMHY 3a Nucarbe.

TepMuykM WITaMnayn ce jas/bajy y BuLle BapujaHTU. OCHOBHM
npuHuMn je, mehytuMm, UCTW. Y rNaBy 3a nucawe yrpaheHu cy
MUHWjaTYPHW rpejayun Koju mory Bpsio 6p30 Aa ce 3arpejy v UCTO Tako
6p30 ce xnage. JefHOCTaBHMja BapujaHTa je LiTaMnay Koju KOpucTu
creyujanHy BpCTy nanvipa Koju je TepMnyKmM oceT/brB. OTUCAK Ce KOf,
HUX 06Kja TaKOo LUTO rpejay 13 rnase Wramnaya npeHocn Tona0Ty Ha
ofrosapajyhm [eo nanuvpa KoOju OHAa Mewa 00jy, MOTaMHM.
KBanmTeTHMjK OTMCaK Aajy wTamnaym Koju Kopucte obuyaH nanup v
TepmoTpaky. Kog wnx, yMecTo Aa ce 3arpesa nanvp, rpejayuv us rnase
lWTamMna4ya otanajy 6ojy ca TepMOTpaKe Koja ce MPeHOCcKH Ha nanwp.
TepmoTpaka MOXe fa ce ynotpebu camo jefHOM LUTO M3Yy3eTHO
MocKyrn/byje WTamnarwe. Tpeha BpcTa TEPMUUKMX LUTaMnadva cy
LITaMnayn Koju KopucTe crneuujasiHi MeTanm3mpaHn nanup. Y rnasu
OBaKBOI LUTammnaya je UraMua Koja Kamsu rno noBpLUMHKU nanupa n Ha
ofrosapajyhoj nosuunju nywTa CTPYjHN UMMYAC, jaB/ba Ce BapHMLA KOja TOMU MeTan3mpaHy MnoBpLUMHY
nanvpa nucnop Koje je upHa 6oja. Cnosa ce fo6ujajy noBe3nBarbeM 0BaKO HacTa/iMx Taukmua. OBKM LWTaMnayu
NUMajy HajHWXKY LeHy ekcrinoataumje y nopehewy ca ApyruMm BpcTama TEPMUYKMX LUTamnada, aium je u
KBa/IMTET OTUCKA Hajcnabuju.

MaTpuyHy WTamMnayy Cy MeXaHW4Ku LiTamMnaym Kof KOojux ce
OTuCcaK fo6mja TaKo LUTO UI/IMLE 13 I/1aBe LTamnada yaapajy no nanupy
npeko Tpake ca 60joM. CrioBa ce f0o6ujajy noBesnBareM Taukmua. Y
rnasy WTamnaya MoXke 6UTK pa3nnuunT 6poj urnuua 7, 9, 12 unn 24. Y
3aBMCHOCTKM 0f 6poja urnuua je n KBaimTeT OTUCKa. HopmanHo je fga
Behu 6poj urnuua nva 3a nocneguuy Behy rycTuHy Tadkuua Ha nanvpy,
nma cy CfoBa jacHuja W npeuusHuja. bpsuHa wncnmca MaTpuUYHUX
lWTaMnaya je pasiMumTa y 3aBUCHOCTWM Of BPCTe LUTamnaya, aam
3aBuCKM 1 0f npom3sohaya, a NpoceyHo je oko 200 3HaKOBa Y CEKYH/M.
Bprio cy 6yyHn, 0TUCaK, YOMLUTEHO r/1eaH0, HUje HapOUUTO KB/IUTETaH
N NMPUIMYHO 3aBUCK Of, UCTPOLLEHOCTN Tpake ca 60joM (Y NMoYeTky je
OTUCaK TamaH W jaCcHWju, KacHuje cse 6efn 1 HejacHmju). MocebHa
BPCTa MaTPUYHMX LUTaMMaya Cy yHWxamep Litamnady Koju umajy camo jefHy urnvuy (jegaH vekmh) Koja
yfapa 0 Hasyb/beHy LUMMKY Yy TPEHYTKY Kaja ce u3Haf nanupa Hahe ogrosapajyha nsuua. NpegHocT osor
LUTammMaya je jeAHoCTaBHMja U3paga, a cCaMnum TUM 1 HUCKA LieHa, anv nma Behn 6poj HefocTaTaka Kao Mari
6poj 3HaKoBa Koju ce mMory ucnuvcaru, Maia 6p3vHa paga (oko 50 3HaKoBa y CEKYHAM) M OCTa/IM HepocTaum
KapakKTepuCTUYHM 3a paj MaTPUYHUX LWTaMnava.

W Ko MHK-LIeT LiTamnaya, Kao Kof NpeTxojHa [isa, 0TUCakK ce fobuja
MOBE3MBaH-EM TauKMLIA MaTPULLE, a/n je NPUHLMN pasa GUTHO gpyraynjum
0f oCTanux WTamnaya. Hanmme, Koz HUxX NOCToju NocebHa komopuua 'y
ymjeMm [IHY Ce Hanasu rpejay. Y KOMopULLy ce yBefe Kan/buua 6oje, 3aTm
ce rpejay aktusupa 3arpesajyhu 60jy. Cteapa ce mexypuh raca koju ce
LUMpK CBE [OK KOMOPULA He MoCTaHe NpeTecHa. Y TOM TpeHyTKy 60ja
N3NeTN 13 KOMOPULLE KPO3 Masin OTBOP U3HaZ nanupa u Ha nanvpy je
Taukuua. OBakBY LUTaMNa4n Cy U3y3eTHO jeHOCTaBHe 13paje 1 3aTo cy
UM LeHe Hucke. OTuCaK je [0CTa KBa/IMTETHUjU OTUCKA KOJ, CBUX
NPETXOAHNX BpCTa LTamnava. bp3vHa paga je oko 100 3HakoBa Yy
cekyHau. KopucTe obuyaH nanvp, Maga ce 3a LWTaMname rpapuukmx
eneMeHara npenopyuyje Kopuwhere ¢oTo nanunpa ca BUCOKUM cjajeM (Tako ce MoXKe 406UTK OTMCaK Koju je
paBaH oTorpadmju). MNaBHM HefocTaTaK OBMX LUTaMMaya je 0fHoC LieHe 1 6poja ofLiTaMnaHnx MCTOBA.
MocebHa BpcTa OBaKBMX LUTamMaya cy (hoTo LUTamnadm of KOjux Cy HeKM 1 NPogecnoHaHK (M jako CKymnu).
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Jlacepcky WTamnauu cy HajHoOBMja BpCTa Lwramnada. OTucak ce
KoL HWX [obuja y3 nomoh 3paka CBET/IOCTM W3Y3eTHO Masior
nonynpeyHvka (nacep). Cnagajy y pef CTpaHMYHMX LUTamnava,
OAHOCHO, OTWCKYjJy OfjefHOM LUefy CTpaHuuy. Jow YBeK cy
penaTMBHO CKyMu, Maja, ca rnopacToM TPaXXHe HIUX0Ba LieHa naja
(36or nosehaHe MPOM3BOAHbE CMawyjy Ce TPOLUKoBW). OTuUcak ce
A06vja Tako LITO Nacepcku CHOM Y3 Momoh LWeCcToyraoHor ornegana
yaapa y (poTooceT/bMBM BasbakK. Tayuka Ha BasbKy norofeHa 3pakom
CBET/IOCTM Ce pasefieKTpulle 1 Tako (opmMupa HeratvMs C/MKe
cTpaHuue. Potunpajyhu Barbak npenasu n3Hag Komope ca No3vTUBHO
HaefieKTprcaHoMm 60joM y npaxy. Ha HeyTpa/iHe [ie/10Be BasbKa fienu
ce 60ja. 3aTMM Ba/bak Mpenasv U3HaL HeraTMBHO Hae/leKTpucaHor
nanunpa Koju npueniavm Yyectuue 6oje 1 Tako ce opmMupa opurnHa
C/IUKe CTpaHuUe. 3aTuM Ce CrvKa (PUKCMpa [enoBarkbeM BUCOKe
Temneparype Ha nanup ca 60jom. Basbak ce HeyTpasinLLe 1 YACTU Of,
ocTaTaka 60je M MOHOBO MO3UTMBHO HaenekTpuwe ga 6m 61o
crocobaH 3a MoHaB/bake MOCTyMnKa. HapaBHO, HaBeLeHW NOCTynLm
HUCY OMCKPETHW, Tj. He M3BpLUaBajy ce jeaH 3a Apyrum Beh ce
KOHTUHYMPaHO Y CBaKOM TPEHYTKY AeLliaBajy cBe (hase paga camo Ha
PasNMuUMTM fenoBMMa BasbkKa. 3aTo je OpsvHa pag nacepckmx @ G
LUTaMMnaya n3y3eTHO BesinKa 0f, 4 [0 36 CTpaHa 'y MUHYTK, Na v BULLE. fusing.

CneumjanHa BpcTa WTaMnaya cy niorepu (uptayu). Hactanm cy
360r HeflocTaTaka LTamnada Kog popmmparba oTrcaka NpeuusHnX
rpanMykmx enemeHara. Havme, HujeaH of LUTamnaya ce He MOXe |
MOXBa/IMTU U3Y3eTHO KBA/IMTETHOM, KOHTUHYUPAHOM W MPeLM3HOM
NMHMjOM jep Ce NMHMja KO HUX A06Kja NoBe3nBateM PasNynTor | _
Opoja Ta4aka LUTO je BP/10 OUUT/IeHO KOZ NIHUja KOje HUCY XOpur30- = -
HTa/IHe Un BepTUKanHe. OBaj HeJoCTaTak je UCMpPaB/beH KOHCTPY- ke |
Kumjom nnotepa. OTucak Kof nsiotepa ce fobuja Tako LITO nepo
(chnomacTep) upTa IMHKjy NO Nanupy y AMPEKTHOM 1 KOHTUHYMPaHOM
KOHTaKTy. 3a pa3/iKy 0f Lutammnaya Koju Cy Bp/io KOMepLUjasHU 1
3aTo cy MM (hopmaTy OTUCKa MakcuManHo A3 (297 x 420 mm)
MI0TepU Cy Creuunjan3oBaHy anar 3a TeXHUUKe (KOHCTPYKLMOHE)
6upoe 1 BenMKor cy (hopmata, yrnasHom Al (594 x 840 mm) n A0 &
(840 x 1188 mMm), npm Yemy je BaXKHO MOMeHYTV [1a MOTY /ja KOPUCTE Manup y posHu, na je npakTU4HO ,Cl,y)Kl/IHa
0TUCKa HeorpaHuyeHa. Mory 6utn y jefHoj 60ju (UpHa UM Heka Apyray 3aBUCHOCTM 0f 60je nepa) unu
BULEBOjHN. Mory ce KOPpUCTUTY 1 38 CMUC TEKCTOBA, /I UM TO HUje OCHOBHA HaMeHa. 360r pefiaTyBHO Masie
npojaje joL YBeK Cy jako CKyMW.

CkeHep omoryhaBa Aa ogpeheHun TeKCT, LPTEX WUan CINKY YHECeMo Y
padyHap paauv gasbe obpage. NMocToje pyyHn, CTOHU, NPONasHu U PUIMCKN
CKeHepu. Ko py4Hux ce ypehaj pyKoM nomepa nsHag nanupa ca Cimkom
Koja ce ckeHupa. Koj CTOHMX ce manup CMmeluTa Ha nocebHoMm MecTy
C/IMYHO (hoToKonup anapary (mory 6ut A4 nnn A3 dopmara), a ONTUYKM
ymTay ce nomepa. Kag, ce n3BpLUM CKEHMPaHE, C/IMKA FOTOBO NCTOBETHA OHOJ
KOja MocToju Ha nanupy npebalyje ce Kao HU3 MH(opMaumja y padyHap,
Tako Ja Ce MOXKe BMAETV Ha eKpaHy M MO Xerbl ymambutn unmn yseharu,
obpafhuBatv 1 popahvBaTh (JOTepVBaHEM, A0LaBaHeM WM OGpuUcarem
[eTaba), KOMOMHOBATK ca APYrMM Ciavkama u gpyro. Mory CKeHupaTu
LipHO-6€n10, Y CMBOj rpadaumnjv nan 'y 6oju. Pesonyumja crimke Moxe 6UTH of,
50x50 g0 9600x9600 Tayaka no KsagpatHOM MHYY (Beha pe3onyLpja 3axTesa
1 Behy KOMMUYMHY MEMOpPUje 3a CKMaauLLITERE 1 06pady, 3a CKNaAMLLITEHE
MeMOopuja ce padyHa MHOXeHeM 6poja Tauaka unTaBe cinke ca 1, 2, 8, 16
nm 32 6uTa y 3aBUCHOCTU Of TUMa C/NKE). MponasHM CKeHep CHUMA
[OKYMEHT TaKo LUTO Ce UCTW NPOBaymn Kpo3 tera. PUIMCKM CKeHep CHUMa -
unmcke maTepujanie, NO3NTHBE MW HeraTuee, hopmara o 35 Ao 120 mm. Cneu,vuanHo Cy Harnpas/beHW 3a OBY
cBpxy. Page Ha npuHUMMY O6pTHOr Hocaya Koju Mokpehe crajaoBe WCMpeL CoYvBa M OMTUYKOP CEH30pa.
Pe3onyumja je, Ha 36 mm gyxuHe dpurnma 4000 nnHKnja, ogHocHo, 2700 Ipi (MnHKja No nHYYy).

CTpumep je MarHeTHa Tpaka Ha Kojoj ce, Y3 MaJie TPOLLKOBE MOXKe NpebauuTi Be/iMka KoNMUYmnHa nojaraka.
Hajueluhe ce KopucTu Kao T3B. 6ekan ypehaj, 040CHO Ha H0j Ce MOBPEMEHO MPEHOCK Ae0 WM KOMMeTaH
cafp)aj Xapf AvcKa Kako 61 ce nofaum cadyyBanv 1y cnydajy KBapa Xaps AWcKa.

mirror,
Ienses,

gggggg
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YMC (Uninterruptible Power Supply - HenpekugHO Hanajarke CTpyjom) 06e36ehyje
CUTYPHOCT Of HerpeBuheHOr HECTaHKa CTpYje, Ha Taj HA4MH LUTO cafpyXe akymynaTop
KOj1 Ce ayTOMATCKM YK/by4yje ako HaroH najHe UCrog, 403B0/beHOr HMBoa. OBM ypehaju
06e36ehyjy pag pauyHapcKor cMcTeMaof OKo 3 MUHYTa, Ma [0 2 yaca y 3aBUCHOCTU Of,
mogenia 1 HameHe. KOpUCHMK Tako fobuja [LOBO/bHO BpPeMeHa Aa cadysa MofjaTke ca
KOjuMa je pamo 1 UCK/bYUM padyHap Ha perynapaH HauuH.

MonuTOp ypehaj Ha Koju ce, y AaHallke BPpeMe, CTaHAapAHO NpuKasyjy nogaum 3a
06pagy v pesyntatn obpage. MOHUTOPKU Ce MOTy CBPCTaBaTW Ha pasHe HauunHe.

Mpema 6pojy 60ja Koje Mory npukasaTu fene ce Ha:

« MOHOXpOMaTCKe (jelHOO0jHE) 1
« NnoMxXpomMaTcke (BULLEOOjHE).

MOHOXPOMAaTCKN MOHUTOPK Ce jaBrbajy Kao 3e/1eHK (3a UCMNC Ce KOPUCTU 3e/1eHa 60ja Ha LpHOj Noanosu),
ambep (KyTO-LpHW) 1 LUpHO-6enn. MonmxpoMaTcKu MOHUTOPK Ce jaBbajy Y [Be BapujaHTe. JeAHOCTaBHM|U CY
OHU KOj¥ NpuKasyjy UpHY v 6eny 60jy 1 rpagaunjy 6oja namehy ose ase (HEKM 1 OBaKBE MOHMUTOPE Ha3MBajy
MOHOXPOMAaTCKMM). CroXKeHnja BapujaHTa Cy MOHUTOPM KOj MOTY MpuKasaTu 61no Kojy 60jy crnekTpa.

Y 3aBMCHOCTM Of NPUHLMNA Ha KOjX HacTaje CnKa Kojy Npukasyjy MOHUTOpPE AeNMMO Ha:

- leg aucnneje

« LIpT MOHMTOpE

« TOT MOHVTOpE 1
- [nasma MmoHuTOpE

HajjegHocTaBHuju cy aucnneju ca JIEL, (Light Emitting Diode) anogama. Ca wrma
Ce [laHaC MOXXeMO CYCPECTM KO[ YaCOBHMKA, KaJIKy/iaTopa U YINYHUX pekiama,
Mory 6uTtun LpHo-6enn 1y 6oju. Jlef aunoge cy nocebHM eneKTPOHCKN eneMeHTH
KOju CBET/e Kajla HarnoH y kuMa A0oCTUrHe ofrosapajyhv HMBO. 3a npmkas cumoorna,
YrnaBHOM, Ce KOpUCTW 28 nose3aHUX Auofa pacriopeheHunx y obnvky undpe 8.
lMomohy 0BaKBMX Aucrieja MOry ce NpuKasaTy CBe Ludpe AeKagHOr 1 XeKcaaeKa-
[HOT CCTeMa ¥ Be/IMKa M Mana C/ioBa eHr/iecke abeLieie, Kao 1 HeKM 3Haum (MUHYC,
3apes, Tauka). HapaBHO, HV roBOpa 0 KB/IMTETHOM MPUKa3sy rpauyukmx efeMeHara.

Jow yBek cy focta pacnpocTtpareHn LIPT (Cathode Ray Tube - kaTogHa
LieB) MOHUTOPW. KaTofHa LeB je 3aCHOBaHa Ha 0CO6MHM (hocdgopa Aa CBeTn
Kajja Cce NnoroAy CHornom enektpoHa. Ctak/ieHa NoBpLUVHa OBaKBMX MOHUTOPA
je cayHyTpalUtbe CTpaHe npemasaHa POChopHUM MaTepujaioM. Y [HY LeBn
je eneKTpoHCKM Ton (eMUTEP eNIEKTPOHA) KOju Ce (DOKycupa Tako Ja CHon
eMUTOBaHUX eNeKTpoHa Byae TO Maer nofynpeyHnKa. 3aTM ce CHon
e/IeKTPOHa ycMepun Ka oarosapajyhoj Tauku y3 nomoh enekTpoMarHeTHor
cucTema. Kaga tadka 6yge norofjeHa CHOMOM eNeKTPOHa OHa 3acBeT/IN U
HaKOH M3BEeCHOr (BP/1I0 KPaTKOI) BPEMEHCKOT nepuoja npectaHe Aa CBET/N. :
[a 61 ce 0CBET/bEHOCT Tauke 3afp)kasia Mopa ce 0CBeXasaTy, Tj. Mopa ce S
CTa/IHO norahaTtu eNeKTPOHCKMM CHOMOM, Hajmare 24 nyTa y CeKyHAN [a OKO :
4oBeKa He 61 NPUMETWMO TpeMTake Taukmue. AKO C/iMKa Koja ce npukasyje
3ay3uma YmTaBy MOBPLUMHY eKpaHa, OHAa je MOTPe6HO CBaKy TauKy ekpaHa
ApXaTn Nof KOHTPO/IOM CBe AOK je TO noTpebHo. To ce mocTmke 6p3um |/
rnomepareM efIeKTPOHCKOr CHOMa Mo XOPWU30HTa/IHUM pefoBMMa Tayaka
0/103r0 Ha [10/1e 1 06PHYTO 1 0cBeT/baBajyhu ogrosapajyhe Tauke Ha OCHOBY
onuca C/MKe Koju je MemopucaH y nocebHOM feny MemMopuje y camoMm
MOHUTOPY (XOPWU3OHTA/IHO M BEPTMKA/IHO OCBeXaBahwe ekpaHa). Kop
NoSIMXPOMATCKMX MOHWUTOPa CBaka Tayka ce norafa UCTOBPEMEHO ca Tpu
CHOMa eNeKTPOHa, OfIHOCHO Y AHY LieBU Cy TPU eNeKTPoHCKa cHona PIB |
(Red Green Blue) Koju 13a3vBajy pa3nnunTy 060jeHOCT noroheHe Tauke. |
bpoj Tayaka Koje MOHWTOpP MOXe MpuKasaTy No BepTvKaiu oppefyje
Herosy pesonyuujy. Cnmka je jacHuja oko je pesonyuuja Beha, anu je v

Karo, AHa Les

CUTHWUja. HeKa,qa cy KopuwheH MOHUTOPW HUCKe pe3onyLimje, jep nosHara oOXpOETOor \

MOHUTOpa

TeXHoMornja Huje [o3Bo/baBasia 6GO/be KapaKTEPUCTUKE MOHMUTOPA

(CraHpapgn: CGA 200, EGA 350 n VGA 480 Tauyaka Mo BepTvKa/In eKpaHa 111
Cy opgaBHO npesasufieHn, SVGA nounte Ha 600 Tayaka No BepTUKaIu ~H
ekpaHa). [laHalitby MOHUTOpM, 6e3 mpobrema MpuKasyjy CAMKY Beoma 11

BUCOKe pe3onyumje 1024x768 Tavaka (XGA) n Bue (SXGA - 1024, UXGA
- 1200, QUXGA - 2400, HUXGA - 4800, a noctoje 1 BapujaHTe OBUX
pesonyumja ca + uam - 3a nocebHe BPCTe MOHMTOPA). 3a pasMynTe NocioBe
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noTpebHa je pasnnynTa pe3onyunja, Ho 3a BehHy nNocoBa Koju ce 06aB/bajy Ha padyHapy cacByM je A0BO/bHA
SVGA pesonyumja og 800x600, HO ako ce oy4nmo a ce 6aBMMO rpaiMkoM Ha padyHapy OHAa je HujeaHa
pesonyumja U HUjefHa BeMUMHA [MjaroHane ekpaHa Huje MnpesuLle). JaCHO je Ja Cy MOHOXPOMAaTCKU
MOHUTOPW jefHOCTaBHUje 13page 1 360r Tora Mory nmatm Behy oLITPUHY 1 60/be OCBEXaBake eKpaHa, v ce
OHW Yy [laHalllke BPeMe BP/IO PETKO Haslase y MpaKkcu jep Cy HeNMpUMeH/bUBY Yy 06paam rpadinykimx enemeHara (a
N HaBMK/IM CMO Ce Ha 60je...), ann CTa/lHU Hanpedak TexHonoruje je omoryhvo ga caga v noamxpomatcKu
MOHWUTOPWU MMajy BMLLE Hero 3af0BosbaBajyhe KapakTepucTuke. HapaBHO, CKyn/bv MoLenn umajy 6osbe
KapakTepucTuke. MocebHa BpCTa MOHWUTOPA Cy MOHUTOPY Ca MEMOPUjCKOM KaTOAHOM LeBM. Jlobpa cTpaHa
OBMX MOHWUTOPA je LUTO He 3axTeBajy OCBeXaBare C/NKe, av umajy u 6pojHe HeAocTaTKe Kao criopuje
06pa3oBare CMKe N HeMOTYhHOCT fja ce MojeAuHuW Le/0BK CvKe bpuLy.

Mnak, gaHac Tpxxuwtem moHuTopa Bnagajy Sl (Liquid Crystal Display) n
rnaasma MmoH1MTopy. Mory 61T MOHOXPOMATCKM U NOIMXPOMATCKU, Ca aKTUBHUM
NN NacMBHMM MaTpuuamMa. HajjefHoCTaBHNje 06jalltbere HMXOBOT paja 6u
6uno fa cy TO NpaBoyraoHe MaTpuLe afpecrbuiHUX MoaynpoBOAHMKA KOju
nmajy M MeMopumjcko cBojcTBO. Ha 1um cmewrTa ce 30 M BuLIe OBaKBUX
enemeHara. [JobujeHa cnvka je ctabunHa, Hema noTpebe 3a OCBeXXaBakbem U
HeMa BYLLKa 3padverba Koje Hamnaja 04m KOPUCHMKA, TPOLLUE Mare efIeKTPUYHE
eHepruje v BP0 Cy Manux CnosbHUX AMMeHsuja (ayouHa 10 - 15um). J1LA,
MOHUTOPY MOPajy MMaTy Nno3aguHCKO CBET/IO Koje oMoryhasa Aa ce hopMupaHa
C/IMKa BUAW 1 KOMop thuTep Koju omoryhasa npukasusake 60ja. TexHonoruja
OBMX MOHMTOPA Ce HEMPEeKNAHO ycaBpLLUaBa, a NPOM3BOAHba pacTe LWTO yTuye
Ha CHWKaBare LieHa OBMX, 3a caja M3y3eTHO CKynux ypehaja. Pag oBumx
MOHUTOPA 3aCHOBAH je Ha 0COOMHM HEKMX TeYyHuX Kpuctana ga abcopbyjy vy nponyLutajy CBETNOCT Y
3aBMCHOCTM Of HanoHa Ha kpuctany. Kpuctanm ce Hanase m3mehy nonapvsaropa Koju ce Hanajajy
JeAHOCMEPHMM HaNoOHOM W CTBapajy efeKTPUYHO NOosbe Y KOME Ce KpUCTain poTupajy opmupajyhu cnmky.
ENeKTponyMMHECLLEHTHN MOHUTOPU YMECTO TeYHMX KpucTaia umajy gocdop, LMHKCYN(PUL U MaHraH Koju
nma UcTy yHKUMjy Kao 1 kpuctanu y JIL moHuTOpUMa, anv Aajy 60/6M KOHTPACT (jacHWjy Cnnky). MNnasva
eKpaHu KOpUCTe racoBse Hajyellhe MeLlaB1HY aproHa U HeoHa Koju ce y3 nomoh efiektpoga nobyhyje n ceetim
pasIMYUTUM HMjaHCama Yy 3aBMCHOCTM Of MeLLaB/He racosa.
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TacTaTypa je Hajuyewhun ynasHn ypehaj padyHapckor cuctema. lNpema HauMHy Ha KOju ce 3arTBapa
e/IeKTPUYHO KOJI0 Kaja ce "0TKyLa" HeKM 3HaK TacTaType Ae/MMO Ha:

« MexaHuuyke,
- MeMbpaHcke 1
- CeHsopcke

Kof mexaHnukux TactaTypa usmelly Tactepa v MUKponpekugaya je cuctem nosnyra u onpyra. Monyra
npuTMCKa MUKPONpeKkMzaY v 3aTapa CTpyjHO Koo, a onpyra Bpaha TacTep y NpBo6UTHY Nonoxaj. [a 6u ce
06e36e/10 Noy3daH paj, TactaType MaTepujan o4 Kora ce npase je U3y3eTHO KBanuTeTaH (Y1Taj, CKyn) 3aT0
OBE TacTaType, Mako HajKBaINTETHMje, HEMaMO NPUIMKY Aa YECTo BUNaMo y padyHapCKvM KOH(Urypatujama.
KBasmTeTHe MexaHW4Ke TacTaType MOry fga ce rnpeHoce (KopucTte) reHepauujama. Mpuavkom nputUCKara
TacTepa oceha ce 3HayajaH OTMOP LUTO faje CUTYPHOCT KOPUCHNKY.

TacTep MeMOpaHCKMX TacTaTypa ANPEKTHO NPUTMUCKa MUKPOMpPeKMaaY,
a Mem0paHa urpa ynory onpyre koja Bpaha TacTep y NpBOOGUTHU
nonoxaj. Mem6paHe ce npase 0/ 3y3eTHO e1aCTUYHOT W U3APXK/bUBOT
MaTepujasia, i je HNX0B KBA/IMTET 3HATHO UCMOA METATHNX OMPYTa,
a Takohe 1 Bek Tpajarba (HapoUUTO KOA jJeBTUHUjUX Mogena). AKO je
maTepujan o Kora ce npasu MembpaHa Mano u4BplhuK, OHAa ce
NMPUIMKOM CBakKe YynoTpebe TacTepa Ha TacTaTypy uyje nomano
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HenpwjaTtaH KvK. [poceyaH BeK OBMX TacTaTypa AMPEKTHO je nponopuujaiaH HhUXoBoj LeHN (Y3 HopMasHy
ynotpe6y). Mputnckom TacTepa oceha ce 61aryv oTrnop Tactepa.

CeH3opcke TacTaType Cy HajHOBMja BpcTa Tactartype. Hajuewhe | p
n3rnesajy Kao posivja Ha Kojoj Cy ucupTaHu TacTepy Maga Mory v inunTu Z
Ha MembpaHCKe, KoZ, nanTon pavyHapa Ha npuMep, camo je "nponagare”
TacTepa Ko Kyuara MHOrO Mawe (jep Umajy CeH30pCKM Mpekugau
YMeCTO MexaHu4kor). [JoaupoM mnpcTa 3arBapa Ce CTPYjHO KO0 U
perncTpyje "nputucak™ Ha Tactep. 3a pasnKy of NPeTXoAHe [Be BpCTe
TacTaTypa, 0Ba je 6ellyMHa 1 3a MPUTMCaK Ha HEKM TacTep HUje NoTpebHo
YNOXUTU HUKaKaB Hanop (CeM Aa AoBefemMo NpcT A0 ofpefheHor MecTa).
OBakaB HauuH "Kyuara" Hajyellhe M roTOBO HMKOME He Ofrosapa jep
HemMamo HyKakas ocehaj v cTa/lHo Mopamo [Ja MpoBepasamo fAa /M CMOo
AOAVIPHYNIW TacTep, OAHOCHO, Aa /N je padyHap 4o6vo ogrosapajyhy UHpopMaLyjy. 3aBI/ICHO 0f, KBa/MTeTA
n3page, oBe TacTatype MOry rnpasutu npobsem v KopuwhewemM y MPOCTOPUjU Ca NMOBULLEHOM BRaXKHOLLhY
Baszgyxa (jep Moxke fohu 1 [0 caMOaKTVBYpaka NnojefuHNX Tactepa), NpupogHa MacHoha KoXe Ha NpcTnmMa
KOPWCHMKa TacTaTtype, Takofe, MOXe fiolle yTULATU Ha mnoHalwawe Tactatype. LleHa ose TactaTtype Huje
npunaroheHa eHOM KBasIUTETY. HOBMjU MOAENN 0BaKBUX TacTaTypa MOry uMaTtu u nef-gucneje (Ymecrto
TacTepa) Koju ce MOry nporpammpary Tako Aa ce NPOMEHU KapaKTep CeT UKW UCMIC Ha TaCTepuma, aiv H 0BO
HMje HeLwTo LWTOo he MoMnpaBUTY KB/IMTET OBAKBMX TacTaTypa, OCMM LUTO LieHa BPTOr1aBo pacTe.

Muw je Apyru Hajuewwhu ynasHu ypehaj payyHapcKor cuctema. JaB/ba ce y [jBa OCHOBHA 06/MKa:

« MULL (HEKM Ka>Ky, KNnaCcuyHu MULL) ©
« CTaLMOHapPHN MULL.

Pa3nnka je y HauMHy NpeHoLLeHa rpaduykmnx nHgpopmMaymja. Kog knacmyHor
MULLIa, KOMM/eTaH ypehaj ce nomepa no YBPCTOj 1 He MHOTO I/1aTKOj NOBPLUMHM Kako
61 ce Kyrnmua ca foke CTpaHe MyLLIA poTvpasa y cMmepy nomepara. CTalnoHapHu
MWL CTOjU (DMKCUPAH BaKyyM HOXuLama 3a MoAnory, a KOpUCHUK AJ1aHOM
romepa Kyrnuuy Ha kerosoj ropw0j ctpaHn.CtaumoHapH MALLIEBH CY, TOTOBO,
HeCTa/In ca TPXKMLLITA IeCKTON padyHapa, OCUM LUTO ce yrpahyjy Y nojeanHe Mogene
TacTartypa, a1 Cy Ce 3aT0 3HaTHO MOANMUKOBAHW YAPY>KUM Ca TaCTaTypOM /1anTorn
W HOYTOYK padyHapa rfe je Kyrnuua 3ametbeHa paBHOM NI0YMLIOM MO KOjoj
BY4YeMO MPCTOM ¥ Tako ynpae/bamo. W jefHa v Apyra BapujaHTa MULLQ, OCKM
Kyr/mLe KojoMm ce npeHoce rpaduyke UHopmatmje, cagpxm jow Asa unm Tpu
TacTepa Kojuma ce BpLUM M360p M3 MeHWja nporpama y KOjem ce KOpWUCTe.
Yewhe ce cycpehemo ca knacuyHUm muioM. OCHOBHY pa3/ior 3a TO je HaBuMKa.
Haunme, nNpBo ce nojasBno KnacuyHu MWL, Na Cy KOPUCHULM HaBUK/I Ha paj ca
UM, Jpyrn 6utaH pasnor je ueHa, KnacUyHM MU je MPUANYHO jedhTUHUKN
(HapaBHO, 3601 MacoBHMje KynosuHe). Cy6jeKTUBHO refaHo, KNaCU4yHUM MULLIOM
je v jelHOCTaBHMje pafuTw, Jep je NakLle KOHTPO/IMCaTL NMOKPeTe untase pyke
Hero camo gnaHa. OO6jeKTMBHO rnefaHo, 06e BapujaHTe omoryhasajy Bp/io
jeAHOCTaBHY KOOpAMHaLUWjy NMOKpeTa ca [ellaBakyiMa Ha eKpaHy, any je y CKy4yeHOM pafiHOM NpocTopy
3roAHuje nmatmn cTaumoHupaHy ypehaj, jep 3axeaTa 1 3aXTeBa HEKOIMKO MyTa Maku NpocTop. Y JaHallwe
BpeMe, 1 jeHa v Apyra BapujaHTa MULLIA CY JOXKMBESe PeBOyLMOHApHE NPoMeHe. Hajrpe je Kyrnuua, Koja je
LOAMpVBaIa MUKPOMPEKMaye M Ha Taj HauMH cnania rpafuuke MHGopmaumje pavyyHapCKOM CUCTeMY,
3ametbeHa ONMTUYKUM CEH30pMMa TakKo [a Cy MULLEBW NOCTA/IN NIAKLLW U NPEeLM3HNjX (K ce 3aTO NOA/0ra no
KOjoj ce MuLl nokpehe mMopana NPOMeHUTK, 0K CMO HeKafja MOriv MMaTu NpeAvBHE CNMKe Kao NOAN0rY Uin
CMO pagunn 6e3 Mkakee nogsiore, ca ONTUYKUM MULLIEM MOAJiora mopa 6utu jeaHo6OjHa, a 3aBUCHO Of
OCET/bUBOCTU CEH30pa NOHeKas HW jeAHOO0jHa HMje rapaHumja 4obpor paja Muwa, Beh mopa 6utn ogpeheHe
HujaHce). 3aTuM Ce Y MuLLIa noyena yrpafhuearty nacepcka TexHonoruja (y peknamama pasHux (upmMm MoXXemo
npoymTaTy 4a ca TakBUM MULLEBMMA MOXXEMO PaANTU 1 Ha CTAK/IEHO] MOL/1031 Y CTBAPHOCTU HUje 6aLl CacBUM
TakKo — BEPOBATHO je LieHa MU1LLA KOjy CMO CMPEMHHY Aa Mi1aTuMo jefaH of pasnora 3a 10). 3aT10, y 04HOCY Ha
HauvH NpeHoca rpauyknx nHpopmaunja, faHac, MULLIEBE AeIMMO Ha: MexaHUUKe, ONTUYKe U lacepcke.

MMKPOGIOH je ynasHa jeiMHMLA Koja ce Nocnefhnux rognHa cmarpa ctaH4apAHOM.
OH omoryhasa KOMyHMKauujy ca fby[vMa Ha Be/IMKMM pasfa/bHaMa nyTem padvyHapa.
MpBOBUTHO je 6MO UCK/bYUMBO He3aBucaH ypehaj, 3aTUM Ce NpojaBao y KOMMJeTy ca
cnywanvuama, a faHac je y cknony web kamepe. Kanutert oBux ypehaja je penatmeHO
HM3aK, anun, 3a noTpebe KOMyHMKauuje Hema HW MoTpebe 3a HEKMM BPXYHCKUM
KBa/MTeTOM. [0CTOje M NPOgheCMOHaTHN MUKPOQOHM Ca CTYAMNJCKAM KB/IUTETOM, /11 Ce
PETKO KO 0f/1yyyje Aa HabaBu TakaB ypehaj (npe cBera 360r LieHe).

MynTumeamnjanHn NPojekTop je u3nasHa jeAMHULa Koja MMa UCTY PYHKLMJY Kao U MOHUTOP, NpuKasyje
C/IMKY reHepucaHy y padyHapy. KopucTu ce Kof pasHuMX npeseHTaumja v npefasama fa 6u ce civka 13
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padyHapa ysehana n onakwano npahewe rpynu cnywanaya. Mory
OUTU Pa3IMUUTIX AUMEH3M]a U KapaKTepUCTHKa. 3a caja Cy Npeckynm
3a MacoBHY YnoTpeby jep UMajy LIeHY Yy paHry njiasMa TeseBm3opa, a
CKYM/bM Cy 3a ofp>kaBatbe (LeHa namre, umnju je sek 2.000 go 5.000 §
caTu, je rotoBo TpehuHa LeHe ymTaBor ypehaja), anim jeAvHU Aajy
MoryhHoCT yBehawba C/IMKe M3 padyHapa 40 AMMeH3Mnja (uiMCKor
nnatHa y 6uockony. locToje M MOAenu ca fief, OCBeT/betbeM. Bek
Tpajarba flamne Koz 0Bux npojekrtopa je, MuHUMyM 70.000 caTw, WTO je
NPaKTUYHO LY>Ke Of BeKa Tpajarba MPOojeKTopa, a/in OHK, 3a cafa, umajy
Marby CIMKY M HAXW KOHTPACT, na cy camo 3a KyhHy yrnotpeby

Cnywamvue cy unsnasHu ypehaj nomohy Kojer ayamo nHgpopmaumje nu3 padyHapa
CTUXY [10 KOpUCHUKa. Hajuellhe ce kopucTe 3a CyLlare My3uKe 1 KOMyHVKauujy ca
APYrUM KOprcHULMMa padyHapa. Mory 6utu camocTasiHu ypehaj, anm ce, Yeluhe Hanase
y nakeTy ca MUKPO(OHOM. KBanMTeT 3ByKa KOju [ona3u 13 oBor ypehaja Huje yBek
MPOMOpPLMOHaNaH HEeroBoj LieHN, a HEKN 0f, CKYMN/bUX MOZeNa UMajy 3amncTa jako
KBa/IMTETAH 3BYK KOjU je NpubnvxaH KBaSIMTETY 3BYKa 13 JOOPUX 3BYUHUKA.

3By4HMUM cy m3nasHu ypehaj nomohy Kojer ayaumo MHopMmaumje 13 padyHapa
CTUXXY [0 KOPUCHMKA. Hajueluhe ce KOpUCTe 3a CyLLiaHe MY3UKe, an 1 3a KOMYHUKauujy
ca ApyrnuMm KopmcHuumma padyHapa. Mory 61Uty MOHO (jefiaH 3ByUHMK - TOra 0faBHO
BYLLIE HEMA), CTEPEO (ABa 3BYYHMKA - JaHAC Ce PETKO Hanase KBAIMTETHU|U MOLENN),
cuctem 2.1 (aBa catenmTa u 6ac 3By4HUK, subwoofer) n 5.1 ako payyHap KOpUCTUMO
3a rnefawe OB/, hrnmoBsa 'y JOBO/bHO BEIMKO] NPOCTOPUjU. KBanMTeT padyyHapCKmx
3BYYHMKA HMje Ha NPO(ECNOHATHOM HUBOY, &/ MOjeANHN MOAENN CY jako 6nmn3y. Ha
HUXOBY LieHY YTuYe Ha3uB (PUpMe, MaTepujasl U KBJIUTET U3page.

Web kamepa npefcTas/ba joL jeaHy YiasHy je4yHULY Y KOPUCTU Ce 3a NPEHOC X1Be
C/INKe y payyHap. JaHac cy, yrnaBHoM, ca yrpaheHnM MUKPOOHOM. HbrX0B KBA/IMTET
HWje Ha NPoJecnoHasIHOM H1BOY, aNn je, 3a MoTpebe KOPUCHMKA [0BO/baH. [Npon3soje
ce y pa3nmuntum 60jama 1 06nmumma, camocTojehe nnm 3asucHe. CtaHgapAHO ce
yrpahyjy y MOHUTOpPe nanTon u HOYTOYK padyHapa (M MOBUTHUX TenedgoHa), a Mmory
ce Hahu ¥ Koz NojeAvHUX MOAena Nuj MOHUTOpa 3a AeCKTon padyHape. LieHa nm je,
yrn1iaBHOM, MpUCTynayvHa 1, y BehnHu cnyyajesa, 04rosapa hMX0BOM KB/IUTETY.

W opyrv ypehaju, OHY Koje CTaHAapAHO He MoBe3yjeMo ca payyHapoM, Mory ce
MPUK/BYYMTU Ha NOjefHe KOHEKTOPE M TaKOo Ce cMaTpaTtu nepupepHUM jenHMLama padyHapcKor cuctema
(TeneBn3op, hakc MaluvMHa, (HOTOKOMNUP MalumHa, MarHeTOOH, BUAEO PUKOPAEP, Xaj-thv nojayano, BUAEO
Kamepa, (hoTo-anapaT, HEOHCKO OCBET/beE, YCO ycucmnaay, ycb nywad batepuja,
yc6 BeHTWUNAToOp, MOOBWUIHN TenedoH, HeKN KyhHU enekTpo-anapartu, ayTomooun,
yna3Ha Bparta CTaHa, Npo30pu N YATaB CTaH U ApYyro).
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3. Kako paaun payvyHap

[a 6u cTe pagunu ca pavyyHapoMm HMje HEOMXOAHO Aa pa3yMeTe CBe TeXHWYKe AeTa/be U C/OXeHe
MexaHu3Me Kojuma padyHap Mcnyhasa CBOjy (PYHKUWjy. MehyTum, cxBaTawe OCHOBHMX MPUHLMMA je Of,
BE/IMKE KOPUCTU 3a CBAKOI KOPMCHWMKA KOjW >Kenu Aa uma yBug y MOryhHOCTM U OrpaHuyerba faHallhbux
padyHapa. OnucahemMo LUTa je OHO LUTO BOAW padyHap M Kako Ce herose (hyHKUMje n3spLiasajy. CBu efleMeHTH
Ha MaTMYHOj M/104M Cy NOBE3aHN rpyrnom BOA0Ba KOja Ce Ha3uBajy MarncTpanama. MaructpaiHuM nyTesnmMa
e/IEKTPOHCKM CUTHaNM Kpehy ce no MaTUyHoj nioyn fonasehn 4o CBUX efieMeHara KojMa cy notpebHu. Pagu
Behe 6p3vHe MarmcTpana ce cacToju Of BULLIE MapasiesiHUX BOLOBA, TaKo Ja ce Beha rpyna nojaraka npeHocu
NCTOBPEMEHO. NMOoLUTO CBM eNleMEHTM KOPUCTE UCTY MarucTpasy 3a Ofalln/bakbe U MprYMare CUrHana, hxos
paf, Ce CUHXPOHWU3Yje OCLMIATOPOM KOjU Yy NPaBUHUM pasMauymMa reHepuvile Takt. CuUrHan Takra ce
e/IEKTPUYHNM BOZOBUMA LUMPU MO LLeN0j MaTUUHOj NI04YN Y UHALMPA UCTOBPEMEHO M3BpPLLIABAHKE MOBPEMEHE
efleMeHTapHe akuuje CBUX [e/ioBa UCTOBPEMEHO, CIMYHO PaBHOMEPHUM MOKPETMA KPBM KPO3 apTepuje y
LlesIoM Tenly y TOKy pafia cpua. TakT ce Kpehe y rpaHuuama of HeKONMKO LEeCceTUHa [0 HeKOMMKO CTOTUHA
meraxepua (1 MHz = MuivoH TakToBa y CeKYHZM), Y 3aBUCHOCTM Of, TEXHO/IOTMje 13paje came niove.

Kako Teue pas payyHapa? Y paBHOMEpHUM pasmalma, carflaCHOCT Ca TaKTOM, MUKPOMPOLIECOP MPEKO
marucTpasne pefom y3uma n3 MeMopuje no jefaH nojarak 1 3aTUM y HapeHMX HEeKOMKO TaKToBa U3BpLUIaBa
aKumnjy Koja je TMM nogaTtkom fgeuHucaHa. CBaku Of, OBUX efleMeHTapHMUX Mofjaraka je T3B. MallMHCKa
WHCTPYKLMja, OAHOCHO 6p0j KOju fethnHMLLIE HEKY Of aKLMja KOje MUKPOMPOLLECOP MOXKe ia U3BPLUK. TO MOXe
OMTK 3axXTeB 3a HacTaBaK uuTarba MHCTPYKUMja ca ApYror Mecrta y Memopuju, cabuparbe nogaraka Koju ce
Hanase Ha 3afaTM MecTuma y MemMopuju 1 4pyro. NocToju HEKOMMKO CTOTMHA MOTYhUX MHCTPYKLKja, aiu cy
OHe CBe MaxOM BP0 efleMeHTapHe, Tako a MUKPOMPOLLECOP MOXE [ja X U3BPLUM Yy CBEra HEKOIMKO TaKToBa.
Kap 3aBpLuv 06pafy jefiHe MHCTPYKLMje, MUKPONpoLiecop obpahyje HapeHy 1 Tako ce NporpaM M3BpLuaBa.
Xurbafe 1 MUIVOHW OBUX efleMEeHTapHUX WMHCTPYKLMja Ce M3BPLUABA Y CBAKOj CeKyHAW, a Taj yHanpeg v
NaX/bMBO YpeheHn HU3 MHCTPYKLMja Ha3mBa ce Nporpam.

AKO 61 Ce 13BpLLABAHE MPOrpaMa CBOAMI0 Ha MHTEpaKLUMjy MUKpOMpoLecopa u MeMopuje NpakTUYHKUX,
BUL/BUBUX pe3ynTarta He 61 6uno. Ty Ha CLeHY CTynajy KapTuue yTakHyTe y CfI0TOBe MaTuyHe raodve. OHe
UMajy npuUCTYN MaTWUYHOj NoYM MpPeKo MnocebHe Maructpane, 0 Kojoj heMO roBOPUTW HELITO KacCHUje.
KapTuue noBpeMeHO La/by 3aXTEB MPEKO MarucTpaie Uam Yekajy fa Npeko e O0yay akTuBMpaHe Kako 6u
npvMase uan nocnane Heku nogatak. Tako BMAEO KapTuua Npec/imkasa cajpykaj MEMOPWjCKOr npocTopa
pe3epBMCaHOr 3a CMeLLTake C/IMKA Y COMCTBEHY MEMOPUjY 1 NOoAaTak U3 He NpeTsapa y BUAE0 CUrHa Koju'y
MpaBWIHMM pasmauuma ofallv/be Ha MOHUTOpP. W apyre kaptuue WaM CK/IOMOBW Ha MaTWUYHOj MJI0YK
KOHTPO/MLLY CBOje CrosbHe ypehaje Tako Aa je Kpajhbu edekaT paga padyHapa npujem uUam npukasvBake
CUrHana Koje peructpyje KOPUCHUK, a CBe Y CKlafy ca TOKOM MporpaMa Koju ce TPeHYTHO M3BpLUaBa U
orepaTvBHUM CMCTEMOM KOju HaAreaa Leo pag.

MoBehare 6pP3MHe TaKTa Ha jefHOj MI0YKX He MOpa Aa 3Hauu fa he Leo padyHap paguty 6pxxe 3a UCTU
OfHOC, jep HeKV [eNnoBM 1Majy COMCTBEHO BPeMe OA31Ba U He MOTY [a nparte CBakv TakT. Ha npumep, cnopa
MeMopuja Un Kaptuua he KounTu Leo padyHap, jep he Apyrvi efleMeHT MopaTu [a Yekajy HeHO Bpeme
0f;3vBa. Ha cynpoTHO ToMe 6pXXun efleMeHTU He Mopajy 06aBe3HO M Aa ybp3ajy paj padvyHapa, jep Apyru
e/leMEHTU He MOTY Aia UX CyCTUrHy. 360r Tora je BaXXHO fa pavyHap Oyfe cactas/beH Of, KOMMOHEHTU KOjU MO
CBOJUM KapakTepuCTVKaMa OAroBapajy 3ajefHVUYKVMM 3axXTeBWMa Yy nornefy 6p3vHe, Kao U MpaBUIHO UX
KOH(hMrypucaTtu Npuankom nHctanaumje (oo Tpeba fa ypage CTpyyHe 0co6e).

3. 1. LUTa ce gewaBa Kaga yK/byynTte padyHap

Pazi ca pauyHapoM Nnoymbe ca YK/byurBarbeM npekngada Ha Kyhuwty. Taga je noTpebHo fa cayekaTe HEKO
BpemMe [IOK Ce ayTOMATCKMN He U3BpLUe NPUMPeMHe onepaluje MHULMpaHe 0f, CTpaHe jejHOr Masior nporpamMa
KOju Ce ayTOMaTCKM CTapTyjy MO YK/by4drBaky padyHapa. OBaj nporpam je CMeLUTeH Y je4HOM Of, YMMoBa Ha
camoj MaTu4Hoj nioum u, rpybo rosopehu, obassba cnefehe 3agartke:

- TecT cuctema

TecT cucTeMa 3anoumnme npebpojaBareM N TECTUPAKEM UHCTAIMPaHe MeMopuje, LUTO Ce NnpuKasyje Ha

ekpaHy. OBO je CUrypHOCHa mpoueaypa, jep je UCnpaBHOCT MemMopwuje jefaH Of HajBaXXHWUjUX YCroBa 3a
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npaBWnaH pag pavyHapa. TOKOM OBOT LIMKNyca MOXe ce NpUTUCHYTK TacTep Del Ha TacTaTypu 1 TMme
CTapTOBaTW CrneLmjasiHy nporpam 3a KoHgurypaumjy padyHapa BIOS (Basic Input Output System)
Setup nporpam o0 KomMe he BULLIE peyn BUTK KacHuje.
« YunTasare onepaTUBHOr cucTema

HakoH nHUMjanunsaumje pavyHapa Ha eKpaHy ce UCMMCYjy nofdaun O HeroBoj KoH(Urypaumju,
O[HOCHO, 3aTeYeHOM CTary Xap/Bepa 1 3aTVM Ce Ca Xapg, AUCKa Y MEMOPUjU yUMTaBa OrnepaTviBHN CUCTEM
- OCHOBHM MporpamM Koju CBe [0 3aBplUeTKa pafa ynpas/ba pavyyHapom. Bpeme yumtaBama
OrepaTvBHOT CUCTEMA U U3T/Ief eKpaHa 3aB/CU Of, Tora Koju onepaTvBHM CUCTEM je UCTa/IMpaH Ha
BaleM payyHapy. Ha IL, payyHapuma ce Hajuyewwhe kopucTe onepatusHu cuctemmn OOC (kof
cTapujux MoAena payyHapa, OBaj orepaTvBHM cuUCTeM HehemMo obahuBaTtu jep je 3acTapeo, aim ce
NMOMWH€e 300r HEroBOTI M3Y3eTHT 3HaYaja 3a pa3Boj U OMacoB/beHE YNOTpebe pavyHapa) 1 BUHAOYC
(Ha roToBO CBMM [aHallHbMM, CaBPEMEHUM MOLE/IMMa padyHapa).

3. 2. Kako ce 3aBpLlUaBa paj ca padyHapom

Mpekng paga ce MOXe Yy CBakOM TPeHYTKYy OCTBapuTW je[AHOCTaBHUM YKUAaHkeM CTpyje -
NCK/bYUYMBaeM padyHapa nomohy npekugada Ha Kyhuwty, mefyTum, npasuiaH MnocTynak
NCK/by4YmMBaka noapasymMesa ogpefeHe npunpeme 3a 0Baj MOCTynak Koje 3aBuce 0f, orepaTvBHOr
cucTemMa Koju Kopuctumo. MoTtpebHo je nsahu 13 CBUX akTUBHUX Nporpama, NpeTxoLHO CHUMUBLLIN
nofaTke ca Kojuma CMO paguiv 1 06aBecTUTI OnepaTMBHU CUCTEM [a Ce NPUNpeMu 3a 3aBpLUeTak
pafa. Tek Kaza ce 0Ba orepaupja n3BpLUK, MoXe ce 6e3 60jasHOCTN UCKIbYHYUTI padyHap. Y NPOTUBHOM,
nofauu Ha Kojuma cMo pagunn Hehe GUTU CHUM/bEHW Ha Xap4, AUCK, & onepaTBHa MeMOpPUja He MOXKe
[ia namTy nojatke Kaja ce padyHap MCK/byuu. Takohe, NojeauHu akTUBHM NPOLIECU Yy padyHapy
KOpUCTe Heke NoKaumje Xxap4 AMCKa 1 ako ce paj HacU/IHO MPeKMHe, OBM CErMeHTU MOry ocTaTu 'y
HENnoBpPaTHOM CTaky LUTO JOBOAM [0 HerpaBW/HOP paja npu crefeheM yK/bydrBaky padvyHapa.
[akne, UCK/by4mMBare padyHapa je npouec Koju 3axTeBa of4rosapajyhy npoueaypy.

3. 3. lNopgewaBawe KOHdUrypauuje

Beh cmo nomeHynu fja y padyHapy MocToju jefaH nocebaH yun ca ynvucaHum nporpamom 3a
NHULMjanm3agmnjy m KOHTPOMIHMM nporpamoM Koju ce 3oBe BIOS. Cetan cnyxu 3a nofellaBarbe
pasHUX BapujabanHMxX napameTapa paja padyHapa, Kao LUTO je BPCTa MPUK/bYYEHUX CMO/ballkbnX
mMeMopwja, Tekyhu gatym v Bpeme 1 cnvyHo. OBM Nogaum ce Mory nogecuTy NPUIYKOM YKbyUYnBaka
padyHapa (NputruckoM Ha Tactep Del npu yunTaBara onepaTvBHOI CUCTEMA) M YyBajy ce y NOCebHOM
4yuny Ha MaTUYHOj N/IOYM Ha KOjoj MOCTOjM U jefHa BaTepuja CAY>XM Aa eNeKTPUYHOM eHepriujom
Hanaja 0Baj YW Kako ce 0BW nogauun He 6u n3bpucann kaga je padyHap UCK/by4yeH. Ha Taj HauuH
payyHap NPUWINKOM YK/byUmMBara 3Ha KakBa My je KOH(urypaumja, kao 1 tekyhe nHgopmaunje o
AaTymy n BpemeHy. Ynotpeba BIOS Setup nporpama 3aBucu 0f nporpaMa Koju ce Hanasu Ha
MaTU4YHOj NJI0YN, a KOHKPETHa YMyTCTBa 3a HheroBy ynotpeby Hanase ce y ynyTcTBY 3a MaTUYHY
nnoyvy padyHapa. F'eHepasiHU CaBeT je - He MenaMo napameTap Ynje Ta4HO 3HaYEeHE He 3HaMo, jep ce
TaKo MOXKe OHeMoryhntu ucnpasaH pag padyHapa cBe LOK Ce MOHOBO He YNuLLY NpaBuIHM NogaLW.
OsBaj nporpam, yrnaBHom, Tpeba cTapToBaTh camo Kafa ce Mekba Xapg, ANCK, TUM AUCKETHE jeAunHULLEe
NN Kafa Ce Xenun fa AeLuvHuLLIE UK UCKbYUM LWndgpa 3a NpucTyn padyHapy.

3. 4. OppxaBare padyHapa 1 KOMMOHEHTU

PauyHap je Bp/io CNoXxeH ypehaj Koju je, Kao 1 CBaku ApYyrn noasioxaH Keaposuma. Mnak, 36or
BICOKE TEXHO/IOTNje NMPON3BOAHE KOMMOHEHTM 1 Masio MEXaHUYKNX [e/10Ba padyHapw Cy YriaBHOM
BPNO NoysgaHu npu pagy. Hajsehn 6poj kBapoBa padyHapa OTnaja Ha HeOoTKpuBeHe (habpuuke
rpeLLKe, ann ce TakBM KBapOBM 0OMYHO MaHW(eCTYjy BP0 6p30 Mo NOYETKY Kopulihera pavyHapa,
LUTO je yBeK y OKBUPY rapaHumje. PagHn BeK CBUX KOMMOHEHPTM je AOBOSbHO Ayr Aa U3LpXKu
MpPoCceYHn BeK ynoTpebe jegHor padyHapa. Haume, 360r 6p30or HanpeTka TeXHOMOrnje rapaHuuje
payyHapa Ce CMawyjy, TakO Aa CBaku KOPWUCHWK nocne ogpeheHor BpeMeHa MMa noTpeby Aa

31



yHanpehyje nojegvHe genose nau Lieo padyHap. OBaj nepuog je Hajuellhe Kpehe of npeasniheHor XKMBOTHOT
BeKa KOMIMOHEHTE, TaKo f1a ce Moxe pehu fia he cBaka KOMMOHEHTA TpajaTvi OHO/IMKO KONMKO heTe je 1 KOPUCTUTW.

HajnoanoXHujum KBapoBMMa Cy OHe KOMMOHEHTE KOje UMajy BuLLe MeXaHNYKNX Aen0Ba, Tpre Behn yTuuaj
MpawvHe WM Cy KOHCTAHTHO aKTWBHW. Y MPBY PU3MYHY TPyny cnafajy: MWL, TacpTatypa, TacTepu Ha
Kyhuwty v wramnavy, 4ok cy crefehy no BeposaTHONM KBapa XapA AUCK, AUCKeTHa jeanHuua v LA vav 4B,
POM. MatunyHa nnodva, KapTuue U onepaTmMBHa MeMopuja Ce ca BPEMEHOM PeTKO KBape, jep Hemajy
MeXaHWYKKX [1e/10Ba Y MPON3BOAE Ce Y CTPOro KOHTPOIMCAHUM CTEPUSTHUM YC/IOBMMA, HajueLuhe y3 ynotpedy
poboTa 1 CTpory (uHasHy KOHTPONY. Y Cnydajy KBapa HEKOr Of pu3nyHKX ypehaja, nonpaBka ce MOXe
M3BPLUMTK Yy Creunjan3oBaHM padyyHapcKMM cepeucmmMa. Ionpaska BehnHe feniosa ce He UCnaTu jep je
CKYyT/ba HEro 3aMeHa HOBUM.

[a 6rcmo 06e36eamnn fyroBe4HOCT KOMMOHEHTW, MOTPEOHO je NpaBWIHO MX ynoTpebsbaBaTyt U LOOPO NX
ofp>xaBaTu. HajnpeunsHunje ynyTcTBO Be3aHO 3a OAp>KaBake Hahu heTe y ynyTCTBY 3a yNoTpedy KOHKpeTHe
KOMMOHeHTe. 3aTo:

- Kag HabaBnTe HeKy HOBY padyHapCKy KOMMOHeHTY, 06aBe3Ho, 406PO NpoyynTe ynyTCTBO KOje CTe

A0OUIN Y3 kY.

« Y3poK BehviHe KBapoBa Ha KOMMNOHeHTama HajyeLlhe je HemcnpasHa MHCTasalmja u Heogrosapajyhm nnu nowue

NoJeLLleHn nNporpamun. YBeK TayHo npaTuTe yNnyTCTBO 3a MHCTanaumjy KOMNOHeHTE UM NO30BUTE

CTPYyYHaKa, ako HICTE CUTYPHU @ MOXKeTe Ja CnefuTe NponucaHy nocTymnak.

3. 5. Papg ca nporpamuma

Kao wTo cMo peknn, cBakun nporpam je noceb6aH yToMKO LUTO MMa NOCe6HY HaMeHy, na je 1 paj ca UM
pasIMyNT y OAHOCY Ha Apyre nporpame.

Mporpam nucaHu 3a 4OC cy BeOMa pasnnMynTyi Mo NUTakwy HUXOBOT U3re[a 1 HauMHa Ha Koju je pelleHa
KOMYHMKaLmMja ca KOPUCHMKOM. MOCTOoju caMo Heke yobuyajHe Hopme 3a Kopuiwhere NnojeanHux Tactepa Ha
Tactatypu, wto he 6uTK onmncaHo y cnegehem nornae/by.

BuHAoyc nporpamu, HaNnpoTMB, BeOMa /inYe jefiaH Ha Apyru. Pas3nor 3a 0BO je LUTO caMm OMnepaTuUBHU CUCTEM
HY [V CTaHAapAHe eNeMeHTe 3a MHTepaKLmMjy C KOPUCHMKOM, a Nporpammn caMo KopucTe Herose ycnyre. OBo je
[06MTaK 1 3a OHE KOje Nnpase NporpamMe 1 3a KOPUCHMKE: NporpaMepun MMajy Make nocna npuavkKom rnpas/bera
nporpama, a kopucHuuy, 6e3 063mpa Ha TO y KojeM mporpamy paje OYeKyjy Cu4YHe BapujaHTe peLuerba
KOMyHMKaLuje ca nporpaMoM. Kasa HayuuTe fa pagure ca jeHUM BUHA0YC NporpaMoM, OAHOCHO, OCHOBHE
e/leMeHTe KOojuma ce KomaHayje, Hehe 61UTK Npobnema fa ce 6p30 npunaroguTe 6UN0 KOM APYrom.

Csu nporpamu (1 apyru ajnosu) Koju ce Hanase Ha padyHapy npeacTaB/beHu Cy Kao canuute (MKOHe) ca
HVXOBUM VMIMEHOM MWCMUCAHUM UCMof. [BOCTPYKMM KIMKOM NIeBUM TacTEpPOM MULLA HA WKOHW HEKor
nporpama BpLUN Ce HEroBO aKTMBMpaHe Tafa Ce oTBapa rnocebaH Npo3op y KOMe ce nporpam n3spLiasa.
He3aBMCHO 0f Hera, MOXKeTe Ha UCTU HauMH CTapTOBaTW U fpyre nporpame v ceu he nMaTu CBOje NpPo3ope
KOjM Ce Ha eKpaHy MOry pasmeLutaTu, npeknanaru, ysehasatu 1 cmambusatu.

VHTepakuuja KOpMCHMKA U Nporpama ce BpLUM NPEKO CcreuujaiHux rpauykmx enemeHara (T38. KOHTPONa)
KOju Ha pa3He HauvMHe omoryhaBajy [a KOPUCHMK YHOCK M mpuxsata nofatak [OK pafgu ca nporpamom.
HaBeLuehemo HeKO/IMKO Hajuellhe kopuwheHux (y 3arpagu Cy OpUrnHaHN Ha3nBKU Ha EHIIECKOM je3UKY KOju
Ce KOpUCTe y CTPYYHOj IUTepaTypm):

« MeHu (Menu)
- TacTep (Button)
« lnHnja obaselwTera (Status Line)
« Knusauu (Sleeders - Scrollbar)
« lewup (Ruler)
- [Mose 3a yHoc TekcTa (Edit Box)
- OTBOpeHa nncTa (List Box)
- 3aTBopeHa mcTa (Combo Box)
- Paguo gyrme (Radio Button)
- OkBup 3a noTspay (Check Box)
« Anjanowku npo3sopm (Dialog)
Y MHOT W pyru

MeHw je CKyn onLmja nporpava KpaTkux peun Koju aktuempajy nojesvHe akuyje. OCHOBHe peyun Koje fedmHunLLy
rpyne KOMaHAu Hanase ce Ha caMOM BPXY Mpo3opa y KoMe ce nporpam n3spLuasa (Menu Line), a NpUTUCKOM
MULLA Ha HeKY Of HMX OTBapa ce BepTuKasiHa KonoHa (Drop Down Menu) ca peunma Koje npeacras/bajy
KomaHgy. Kafja KNMKHeTe MULLIEM Ha HEKY Of HUX, 0CTBapyjeTe akumjy gemHmncaHy ToM KOMaHgoM.
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TacTep. YecTo cy Ha ekpaHy nokasaHu Ksagpatuhu CIMyHM gyrmagrMa ca HeKOM NopyKoMm. Kaf KNnnMkHeTe
Ha HeKW o[, kKX, cTapToBahe ce akuuja Koja je onucaHa nopykom. Ha npumep, ako Ha Tactepy nuile Exit,
NMPUTUCKOM Ha Taj TacTep n3ahu hete U3 nporpama. Tactepu ce cMewTajy y Tpaky mucnog meHuja (Toolbar)
mMaza BehuHa caBpeMeHUX MnporpaMa omoryhasa M MpemeLUTare OBe Tpake Ha 6MNO Koju [eo npo3opa
nporpama Kome npunagajy.

JInHunja o6aBeLlTea ce, 06UYHO, HaNa3u Ha AHY NPO30pa 1 Yy HOj Ce UCMINCY]Y pas3nnyuTe MHGopMaLnje o
CTaky Nporpama, TPeHYTHOM MoJoXajy Kypcopa (Mn CTpenmLe M1LLIA), PeAHN 6poj CTpaHe, pexxum paga v apyro.

Knnsauu ce, 061M4HO, Hasase ca fIeCHe CTpaHe v Ha AHY npo3opa. MNouuniby 1 3aBpLUasajy Maimm TacTeprmMa
y 06/IMKY CTpenuue 1y winmMa je kBagpatuh nam npaBoyraoHuK - NaoBak Koju npeAcTas/ba pagHy NOBPLUMHY,
Tj. OHO LUTO Ce npukasyje y npo3opy. AKTUBHU CY, Tj. MOTY Ce KOPUCTUTK CaMO aKo je cafpxaj Koju ce
npukKasyje y npo3opy Behu o pagHor Aena npo3opa, na ce He MoXe BUAeTV ofjefHOM. Tafa ce MPUTUCKOM Ha
ofrosapajyhy cTpenuuy Kimsada pagHu feo npo3opa nomepay npasLy CTpenuvie fa 6u ce cagpxaj npmkasao
y npo3opy. [Nomepatbe pagHOr fenia npo3opa MOXe ce OpxKe, anv Mare MPeLn3HO U3BPLUNTU AVPEKTHUM
rmomepaxem MnsoBKa Yy XXerbeHOM CMepy UK KNMKOM /IEBMM TaCTEPOM MuLLIA M3MeR)y TacTepa ca CTPe/NLIOM U
nnoska. Kog Heknx nporpama Kivsayn ce He Nprkasyjy ako HUCY NOTPe6HMU, Tj. aKo je KOMMIeTaH cafpkaj
npvKasaH y pagHoM feny nposopa.

Jlerbnp ce, 06MYHO, Hanasw Ha BPXY U ca ieCHe CTpaHe pagHor Aena npo3opa. KopucTtu ce 3a opujeHTaunjy
KOPUCHMKa, Tj. oMoryhaBajy Ham fay CBako TPeHYTKY BUAMMO Ha KOM CMO Aeny pagMe MOBPLUNHE U KOMIMKO
jow nma mecTa [0 Kpaja pefa uv KonoHe (0OBO je HapOuuUTO BaXXHO KOJ ypefBara TEKCTOBa, LpTara U
MpojeKToBama). Hekun nporpamun Hemajy noTpedy 3a fewnpuma, na ux u He NpUKasyjy.

Mosbe 33 YHOC TeKkcTa. 3a YHOC TEKCTYya/IHUX MoJaTaka y HEKMM rporpaMmma (HMp. UMe 1 npesume nuam
Heku 6poj), nNpensuheHa cy nosba Ha Koja Tpeba KIMKHYTU MULLEM, HAKOH Yera Ce MOXe Y huMa YKyLatu
ofrosapajyhu TekcrT.

OTBopeHa iMcTa. OBO je cnuncak MoryhHoCTu - KpaTK1x nopyka y nocebH1UM peloBrMa 0f, KOjUX Ce MOXe
ofabpatu jefHa KMKOM Ha kY. Hanp. 13 noHyfheHor crnvcka rpafioBa 'y permoHy 6mpa ce jefjaH 3a Aasbm pag
(HNp. NprKa3vBake Herose Mane).

3aTBopeHa McTa. OBa KOHTPONA je CMYHa OTBOPEHO] NUCTK, OCUM LUTO Ce MpUKasyjy camo n3abpaHe
cTaBKe. KnvKom Ha Masin TacTep y 06/IMKy CTpenuLe ca JleCHe CTpaHe KOHTPO/Ie 0TBapa Ce Liesa ncTa, Tako Aa
Ce MOXKe ofjabpaTtu Heka fpyra CTaBKa.

Paamno ayrmap ce KopucTe Kafa KOpMCHUK MOXKe fa n3abepe camo jefHy of noHyheHux onuuja. Koja og
onyuja je nzabpaHa BUAM Ce MO TAYKMLM KOja UCNyHaBa KpyXXuh HEKOr paguno ayrmera.

OKBUp 3a NOTBPAY Ce KOPUCTU Kaja je [03BO/beH M360p BULLIE OnLunja 04 NMOHYHEHNX.

Mpo3op nporpama ce, fakne, cacToju Of MOroAHO pacrnopeheHnx KOHTpona, y3 nojeAvHe crieunduyHe
e/leMeHTe KOj1 3aBM1Ce 0, KOHKPETHOT nporpamva ca Kojum paguTe. Ha npumMep, y nporpamMy 3a Lptare Hajsehu
[le0 Npo3opa 3ay3nma pafHa NnoBpLUNHA MO KOjoj ce upTa Muwiem. KOHKpeTaH u3r/es nposopa nporpam ce,
[aKse pasfinkKyje of nporpaMa Lo nporpama, afim CBM OHN KOPUCTE UCTe CTaHAAPAM30BaHE BPCTe KOHTPO/IA.

MpunnKom pajga YecTo je NOTPe6HO Aa ce YHeCy Heku nojaum uam Aetasbu, NoAece Heke Onuuje Koje ce
TU4y paja ca nporpamom. Kako KOHTpOse KojyMa ca 0BO 06aB/ba He 61 6uie CTasIHO NPUCYTHE Ha eKpaHy u
TUMe CMakbMBaia KOPUCTaH NPOCTOP Ha eKpaHy, OHe Cce NpuKasyjy y nocebHMM npo3oprmMa TeK Kaja je To
noTpe6Ho. OBu nomohHM Npo3opu ce 308y avjanowwku (Dialog). Kaga ce akTuBmpa Heka onuuja Koja 3axTesa
[ojatHe nogatke (Ha npumMep, KOMaHAe MeHWja) nojas/byjy Ce Aujanor ca NoTPebHUM KOHTpOMama 3a 0Baj
nocao. KopucHuK y mjanory yHocv notpebHe nogartke v NOTBPAM UM ONOBPrHE YHOC, HAKOH Yera ce Aujanor
Mpo3op 3aTBapa 1 pag, ca NporpamMmom ce HacTas/ba.

Kaga ce 3aBpLuK paj ca nporpaMom, KpevpaHu JOKYMEHTY Ce MOTY CHUMUTI Kao (pajfioBu ako je noTpebHo
HMXO0BO YyBake U 3aTM Ce 3aBpLuaBa pag ca nporpamom. OBO ce 06aB/ba NMOMOhY KOMaHZe W3 MeHWja,
Hajuewhe FILE - EXIT nnn KnMkom Ha Mann TacTep ca 3HakoM X Y ropwem [ecHOM yray nposopa. Npo3op
nporpamva ce Taja 3aTsapa.

3. 6. Kopuwhere Tactartype

Paz ca TacTaTypoM je cinyaH Kopuiihetby nucahe MalLyHe, Camo LITO Ce y 0BOM Cyyajy nputucLmuma Ha
TacTepe He OTKyLaBajy €noBa, 6pojeBu 1 Apyry 3Hauy Beh ce eMUTYjy CUTHanM Y OG/MKY eneKTpUYHNX
MMMY/ICca, OHK Ce AeLundpyjy Y MUKpPONpOLLECcopy padyHapa v nojas/byjy Ha MOHUTOPY Kao C/IUKe.

TacTatype mory 6uTu ca YU cnosvma nnm 6e3 wix (HapaBHO, NOCTOje 1 BapujaHTe TacTaTypa 3a, FoTOBO,
CBE je3nKe CBeTa), afv To HeMa Be3e ca forafhajem Koju he ce oamrpaTii ako ce NpMTUCHE HEKKM o/ TacTepa (Huje
Ba)XKHO LUTA NULLE Ha NPUTUCHYTOM TacTepy Hero Kako he Mmkponpouecop AewwngpoBaTit nocnatu MMNyIIc).
Koju 3Hak he ce 0TKyLaTu (MCnmcaTn) Ha eKpaHy 3aBuCK 0f NMocebHOr nporpama 3a AelumpoBarbe UMnysca
KOje Wasbe TacTaTypa (3a CBaky HalMOHa/IHy TacTaTypy NocToju ogroapajyhu nporpam 3a AelumgpoBarse).
OBV Nporpamu cy cactaBHu Aeo OnepaTUBHOIN CUCTEMA U MOTY Ce, MO XKe/bU, YK/bYUMBATU U UCK/bYUMBATH.
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AKO je pauyHap nogeLleH Ha naTHU4YHa YU cnoBa NPMTUCKOM Ha HEKM 0f] CTaHAapAHNX TacTepa KyLahemo
KapakTepe Koje he nporpam eluvpoBaTh Kao Ha CANLN:
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Pacnopef TacTtepa Ha TacTaTtypu je yrnaBHOM CTaHAapAaH, aim MoXKe ce LecUTU 1 [ Ce NOHEKMN TacTep Ha
MOHEKOM MOJesly TactaType 3aTypu WaW MNojaBu Ha HEKOM ApYyrom Mecty. TO ce, HapaBHO, He OLHOCK Ha
TacTepe ca C/I0BMMa eHrnecke abeLiefie jep Cy OHM YBEK HA UICTOM MECTY 360 OHUX KOju Cy 06y4eHu 3a cneno
KyLiaHe ca CBUX [eceT npcTujy.

« DYHKUMjCKM TacTepn

HameHa oBux TacTepa 03HayeHux ca @1 o P12 3aBuCK Of KOHKPETHOr nporpama y Kome paguTe, LUTO
3HauM [la CBaKM MporpaM MOXe CBaKOM Of WX MPUAPYXUTK MPOU3BO/LHY (YHKLUMjY. Vnak, Hajuellhe ce
npuTtnckom Ha @1 fobuja nomoh (Help) y 0651mKy TekcTa (06MYHO Ha EHIIECKOM) KOja NpY»Ka KpaTke KOpUCHe
MH(hopMaLmje 0 Nporpamy ca Kojuma pagvmo. Y HeK1M nporpaMmma camo npeurx 4eceT (M Marbe) Gy HKLMJCKIX
TacTepa Cy McCrnporpaMmpaHu, a npeoctasie KOPUCHWK MOXE CaM 1 M0 XKerbi nporpaMmpaTtii. Y rpamyukiu
OpWjEHTMCAHNM MpOrpamyMa KOPUCHULM BiLLIE BOJE ja KOPUCTE K/IMK MULLEM Ha TacTepe Ha eKpaHy.
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- Hymepnuka TacTaTypa

Ha gecHoj cTpaHu TacTaType Haflasu ce rpyna Tactepay Kojoj cy TacTepu ca 6pojeBuMa 1 joLL HEKM TacTepw
Koju ce Beh Hanase Ha ApyruM mectuma Ha Tactatypu. OHa Cly>Xu camo ga ce yop3a YHOLIeHe Be/IMKUX
Konm4ymHa 6pojeBa. MNoTnyHO je CBejeAHO fa M Ce KOPUCTe TacTepm ca HYMepUYKOr fenia U ca rnaBHor gena
Tactarype. JeanHu opuruHanHu Tactep je Num Lock. OH ofpehyje fa /im je TacTepyu HyMepuukor gena
Aynnvpajy 6pojese unv HaBuraumoHe tactepe (mocTtoje 0be 03HaKe Ha CBUM TacTepuMa). Y3acTOMHUM
nputuckom TacTepa Num Lock aktusumpa ce jefHa nnv gpyra MoryhHOCT, a TPEHYTHO aKT1BaH CTaTyC 03Hau4eH
je ogrosapajyhomM namnuuom Ha Tactatypu (ako namnuua ropy akTuBHM cy 6pojesun; moryhe je ga namnuua
Oyfe Ha caMoM TacTepy, a Ha HeKMM TacTaTypama flamnuua U He noctoju). Ha nanton pavyHapvma, BP/O
4ecTo, 300r CKY4YeHOr NMpocTopa, HyMepryKa Tactarypa He nocToju, a, 360r OHMX Koju "He Mory" 6e3 0BOr 404aTKa,
MocToju 1 NocebHa HyMepuyKa TacTaTypa Koja ce MoXKe [ofaTn padyHapy Kao 3acebaH nepudepHu ypehaj.

- TacTepu ca cTpenmuama

Momohy oBUX TacTepa BpLUM Ce NOMepaH-e Nokasneaya (Kypcopa) Ha ekpaHy. Ha npumep, y nporpamuma 3a
00pagy TekCTa MOXe [a Ce BPLUMTK HaBuraumja Kypcopa Koja 03Ha4aBa TPeHYTHY MO3MLUMjy TEKCTa Ha KOjoj
nuLleTe.

« NHcepT (Insert)

OBaj TacTep omoryhasa “ymeTare”. CMucao PyHKLUMje HajjeqHOCTaBHM]e je 06jaCHUTI Y CyYajy nucama
TeKCTa: YK/by4YeH MHCEPT MO/, 03HaYaBa CTarbe Y KOjeM, ako ce Kypcop Hahe ycpes HeKOr TeKCTa, HOBU TEKCT ce
ymehe y Beh nocTojehn y3 ayToMaTcKo nomeparbe TeKCTa AeCHO 0f Kypcopa 3a noTpebaH 6poj nosuuuja, y
MPOTUBHOM, Tj. UCK/bYYeH MHCEPT MOZL (overwrite) 03HayaBa CTake Y KOjeM Ce HOBW TeKCT YHOCK MPeKo
cTapor, Beh noctojeher TekcTa, Takohe, y 0BOM MOZY TacTep eHTep Hehe foJaBaTu npasaH pes.

- Space (vnv Blanco wnv pasmakHuua - Hajay>Ku TacTep Ha KOMe HULLTa He nuLle)

KopucTtu 3a npae/berbe pasmaka nsmehy peun.

« Shift - wnT (MM gynna cTpenuua Ha rope)

OBoO je TacTep 3a fobujare BeNMKNX CNOBA U 3HAKOBA KOje Ce Hanlase UCMM1CaHW Ha FopHeM fefny Tactepa.
[loK je TacTep MPWUTUCHYT W MPUTUCKOM Ha OWM0 KOju TacTep ca Cnosuma [Lobuja BENMKO C0BO WU
oArosapajyhu 3HaK ropkM 3HaK ako je NpPUTUCHYT TacTep ca ABa 3Haka. AKo je Caps Lock TacTep akTuBaH,
TacTartypa MUCnucyje Bemka cfiosa, na ce Ha oBaj HauyMH fo6uja Mano CnoBo. Ha TactaTtypu je oBaj TacTep
Y[BOjeH, Tj. Hala3n Ce 1 Ha /1IeBOj 1 Ha [eCHOj CTpaHW rnaBHOr fena Tactatype (Kao U HeKM Apyru Tactepw)
360r jegHocTaBHMjer kopuwhetba. Mpu pagy NOTNYHO je CBejeHO Koju 0/ 0Ba [jBa TacTepa he ce KOpUCTUTK.

- Caps Lock

KopucTtu ce Kaga Kyuamo Behun 6poj BenMKnx criosa. MNpUTUCKOM 0BOr TacTepa TacTaTypa ce npebauyje y
CTame y KoM he cBa criegeha yHeTa cnoBa 6UTH BeNNKA, Tj. Kao [ja CBe Bpeme APXKUTe NPUTUCHYT TacTep WungT
(oBO BaXXv camo 3a C/10Ba, Tj. HE BaXXM 3a 3HaKe M3Haz 6pojeBa n Apyre cumborsne). Kao nHgopmaumja ga v je
TacTartypay pexunmy BeNnMKnX cnosa nain ce ogrosapajyha namnuua Ha TactaTypy Koja MoXKe 6UTU Ha camoM
TacTepy Wau, YecTo, U3Hag HYMepUUKOr Aena TactaType Uan Ha HEKOM ApYyroM MecTy (KOA HeKux TactaTtypa
0Ba flaMnuLa He NocToju). MOHOBHUM NPUTNCKOM TacTepa Bpaha ce pexxum Masvx Cnosa (M racu ce 1amnumua).

« EHTep (WM npenom/beHa cTpenvua y neso)

KopuvcTu 3a NOTBPAY Heke akLuje uan KomaHze, Kao 3HaK padyHapy fa CTe OTKyLaIM OHO LUTO CTe Xelenn 1

[a MoXKe fla 06pahyje 3aaTy KOMaHAy. Y nporpamyma 3a pag ca TeKCTOM KOPUCTU Ce 3a npenasak y cnegehn pes.
- Delete (Del)

OBO je TacTep 3a bpucare. Y nporpamviva ce Hajueluhe nocTasBn NMokasyeay Ha HEKW e1eMeHT, O4HOCHO,
ncnpes wera, a 3aTmM Ce OH OBMM TaCTePOM YK/IOHMW. Y nporpamumMa Koju paze ca TEKCTOM OBUM TaCTEPOM Ce
OpyiLe 3HaK [eCHO Of Kypcopa npv YeMy Kypcop octaje Ha mecTy. OB/UM TaCTepoM ce 6puLLy 1 crieuujasiHm
KOA0BW KOjU Ce y TEKCTY He BUAE, Ha NPUMeP Kpaj peaa Uim npekng KonoHe.

- Back Space (BS v mano gy>ka cTpenvua y neeo)

OBaj TacTep je YecTo 03HauYeH Kao CTPEeNuLA Yy NIeBO U Hanasu Ce y ropHeM AEeCHOM YTy rfaBHOr Aena
TacTaType. KopucTu ca Gpucarbe nocnedrer yKyLaHor 3Haka 1 CTOBPEMEHO MOoMepare Kypcopa 3a jegHo
MECTO Y /eBO.

- Home

OBuMM TacTepoM Ce NprKasneay y nporpaMy nocTtas/ba Ha noyeTak. LLTa je moyeTak fedrHMCaHo je of camor
nporpama Koju Kopuctumo. INMpn pagy ca TeKCToM, Hajuellhe ce nofgpasymeBa noyetak Tekyher pega.

- End

CynpoTHo Home TacTepy, f,OBOAM NoKa3mBaY Ha Kpaj. LLITa je Kpaj fedhmHm1caHo je o4 camor nporpamMa Koju
KopucTuMo. Mpu pagy ca TeKCToM, Hajyellhe ce noapasyMeBa Kpaj Tekyher pega.

- Page Up (Pg Up)
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CTpaHa Ha rope je PeBO/ HaTMMCa Ha 0BOM TacTepy, TaKo /1a je Heros CMMCao npebaLiyBarba Ha MPETXOAHY
CTpaHULYy AOKYMEHTa. Y MporpamMima y Kojuma He MocToje HIKaKBe CTpaHe 0Baj TacTep MOXe UMaty Apyry
(YHKLM]Y, Ha MpUMep NomMeparbe jeAHOTr eneMeHTa NPeKo ApPYror y Nnporpamy 3a LpTakbe.

- Page Down (Pg Dn)
CTpaHa Ha [i0ne je NpeBO/ HaTnmca Ha 0BOM TacTepy, Tako Ja je Heros cMucao npebauusarba Ha cnegehy
CTpaHuLy AOKYMeHTa. Y nporpaMuma y Kojuma He nocToje HMKaKBe CTpaHe 0Baj TacTep MOXKe MmaTu apyry
(hYHKUWM]Y, HA NpUMep NoMepare jeflHOT efleMeHTa NPEeKo APYror y nporpammnma 3a Lprarbe.

« Sys Rq / Print Screen (Prt Scr)

Hekaaa ce 0Baj TacTep KOPUCTMO 3a LUTaMMNake cajpXKaja ekpaHa Ha LiTamnady (0Tyaa W Heroso UME).
[laHac, npuTMCaK Ha 0Baj TacTep Konupa TPEHYTHU U3re[ eKpaHa y MeMOpWjy, 0aaK/ie ce MoXe npedauuTiy
HEKMN Of] Nporpama 3a LipTake, CHAMUTU Ha IMCK W KacHMje NPrKa3MBaTh Kao He3aBKCHA C/IMKa.

« Scroll Lock

Cmucao TacTepa 3aBMUCK 0 KOHKPETHOT nporpama. YecTo ce KopucTun fa 03Hauu fa ce cnefehe nomeparba
nomohy TacTepa 3a HaBurauujy o4HOCK Ha Nno3avHy, LOK MoJoXaj Kypcopa Ha eKpaHy 0CTaje HEMPOMEHEH.
IMOHOBHMM NPUTUCKOM OBOr TacTepa Bpaha ce y 06M4ajHO cTare. 3a MHAMKAUM]Y YK/bYYEHOCTU TacTepa
MocToju nocebHa namnuua Ha Tactatypu. Hekv nporpamun Hemajy AeMHMCaHy peakuunjy Ha NpuUTucak oBor
TacTepa, na ce y wyMa OH He KOPUCTUTU. Ha HeKuM TactaTypama OBaj TacTep He MOCTOjU jep Y AaHallHbeM
OrepaTvBHOM CUCTEMY HeMa MOAPLLKe 33 0Baj TacTep, Nna OH HeEMa HUKaKBY (PYHKLUW]Y.

- Break / Pause

KopucTu ce HajueLlihe 3a NpeKna paga nporpama, anv MoXe UMaTm 1 apyre HaMeHe UAn GUTI HeUCKOpULLINEH.
Kop BehviHe caBpeMeHVX Nporpama 0Baj TacTep HKAKO He YTYe Ha M3BPLLEH:E NPOrpama, na ce 1 He KOPUCTU.

-ESC

OBO je TacTep KOjuM ce MpeKuaa TPeHYTHM Nocao Ha KOjeM paymo, OAHOCHO, Hanaxe padyHapy aa
MrHOpVLLE KOMaHY Koja Cce TPeHYTHO M3BpLUaBa. Hajuelhe hemo ra KOpUcTU Kof, 3aTBapatka non-an (pop-up
- MPO30pa Kojui ce 0TBapajy Kaja ce NPUTUCHE AECHM TacTep Ha MULLY) U APYTUX MeHWja.

- Tab (TabynaTop)

OBaj TacTep Ce KOpPWCTU 3a MOMepatbe Kypcopa npy YHOCY TeKcTa Ha cneaehy Tab no3uuujy, OAHOCHO, 3a
HEKO/IMKO MecTa y [IeCHO. BenmurHa nomepatba 3aBrcy Ofi Nporpama ca Kojum pagmmo, a'y BehiHu nporpama
MOXe ce pefietnHMCaTL No NoTpe6u. AKO Ce MPUTKCHE [OK je MPUTUCHYT TacTep LUNAT, MOMeparbe Ce BpLUM
YHazaf}, 0AHOCHO, Y NIeBO. Y BUH/OYC OMepaTMBHOM CUCTEMY, OBVM TaCTEPOM MOXEMO MPenasnTy ca MKOHULE
Ha UKOHY, W3 jeiHOT Mpo3opay ApYr v CIMYHO.

< Alt

Alt je ckpaheHuua o alternative, gakne y3 oBaj TacTep ce [00Mjy HEKe anTepHaTUBHe (PYHKLUMje, TO
3aBMCW Of camor nporpama. Ynortpebt/basa ce y capajwm ca Apyrum TacTepuma. Y BMHAOBCY ce rnomohy
KoMmb6uHaumje AJTT + cnoBo Hajuewhe gobujajy onuuje MeHnja, a ca AJIT + (6poj Ha HYMepUUKoj TacTaTyphn)
6uno koju 3HakK n3 ASCII Tabene Tekyher thoHTa.

. Ctrl

CkpaheHo og control, KOHTpona. Bpio caMyHO anT TacTepy LTPA Ce KOPUCTU Yy capaftby ca OCTalum
TacTepuma 3a npowmpuBare Moryhux kombuHaumja Koje ce MoOry ykyuatu Ha TactaTypu. Hajuelwwhe ce
KOpMCTK 3a 6P30 NpUCTYNake HEKMM KoMaHama 6e3 notpebe 3a kopuwherwem MuLIa UK MeHN]a.

« HANMOMEHE

Y cneynguyHMM nporpammnmMa cTaHgapaHe QyHKLMje MOMeHYTMX TacTepa MOTy ce MPOMEHUTH, Tj. TacTepu
MOry UMaTu 1 apyre yHKUMje Koje HeMajy Be3e ca MOMEHYTMM, & HEKM TaCTepu Ce MOTY UCK/bYuuBaTw, Tj.
MpUTUCaK Ha tMX Hehe y TOM Mporpamy y3poKOBaTW HMKakaB eqiekaT. Y HeKUM nporpamviMa CUMeTpPUYHK
TacTepu LTPA, anT v WNQT MOry MMaTu pasninunte yHKLUKMje, Tj. Y HEKMM NporpamMyMa Huje cBejeiHoO Aa n je
MPUTUCHYT NIEBN UNN LECHU TacTep.

MocToje MynTUMeanjasiHe 1 rejMepcKe TacTaType Koje 0OCUM OBUX TacTepa MOry Umatm joLu NpuanyaH 6poj
pa3IMUMTMX TacTepa NoOMohy KOjuX ce YK/byuyjy pasimunti Nporpamu, nyLita My3uka, npenasm ca necme Ha
necMy, nojayasa WM yTuaBa 3BYK, Npenasy Ha MaTUYHY MHTEPHET CTpaHuLly, OTBapa Nporpam 3a nucare
e/IeKTPOHCKMX Ncama, KaulkynaTop 1 MHore apyre yHkumje. byayhu fa cy 0Bo crieumjaiHe BpCTe TacTaType,
He NnocToju CTaHAapA, Tj. OBM TacTepy He Mopajy 6uUTK Ha Ta4yHO ofpeheHM mecTMa Beh ce MOry HanasuTu
CBY[ia HAOK0/10, LUTO MOXe MpaBuT Npo6emM KOPUCHULMUMA.

TacTaTtypa ce MOXe KOPUCTUTM 3a UCMIUCMBaHE C10Ba U3 PasnnUunTX HaLMOoHaHKX a3byka. Ho, ga ou ce
TO NPaKTUYHO M3BeNI0 NOTPeBGHO je MHCTanMpaTn ofgrosapajyhy jesunuky nogpLiky. To ce pagy 13bopom
KomaHge Input Locales (y XP BapujaHTu Input Languages), noctynak hemo 06jacHUTK KacHuje. HapaBHo,

36



TacTartypa je, (hM3nyKK, jeaHa 1 Moxke 6UTK npunaroheHa camo jeHOj HaLumMoHaHOj a3byum, Na Kopuwheke
APYryX 3axTeBa Off HaC Kao KOPWCHMKA fAa 3anaMTMMmo pefocnef (nonoxaj) nojeavHMX HauMoHaIHMUX
cumborna, Tj. Heka cnoBa he MewaTt CBOje MeCTO Kafa NMPOMEHUMO je3UK.

3. 7. Kopuuwhere muia

3a pa3nMKy of TacTaType Koja je MpUNYHO CNoXeH ypehaj My (mouse) je penaTMBHO jeiHOCTaBaH ypehaj
KOju ce cacToju 13 Kyhuwita Ha Ynjoj rop0j NOBPLUNHK ce 13aBajajy asa (Mnm Tpu, y pehum cnyyajeBnma
4eTUpW UK NEeT) TacTepa 1, EBEHTYaTHO, jeflaH Uiv ABa Toukmha. Ca fore CTpaHe MULLia MOXe 6UTK Kyramua
WK lamnumua y 3aB1UCHOCTY Of Tna Mmywa. MuLlesw ca Kyranuama cy MexXaH1yKu, a ca namrama cy onTUYKm
NN nacepcku. MpeumsHnju 1 6pXKn Cy 0BM ApYTru, ain TO NOCEOHO 3HAYM CaMO OHMMa Koju ce 6aBe Bp/O
cneumpuyHMM NporpammmMa rae ce 3axteBa U3y3eTHa npeumsHocT. INoy3aaHocT (TpajHOCT) MuLLa 3aBUCK Of
KBa/IMTeTa, a He 1 0/, Tna Npou3BOo/a, a/in 1 04 HaumHa Kopuwherba. Henax/brBo pyKoBake MULLOM cKpahyje
BeK Tpajara ypehaja (cpehom, oBu ypehaju cy HajjehTUHMje KOMMOHEHTe padyHapa). MuLl ce, y AaHallhe
BPeMe, KOPUCTY 3a MOKpeTawe KOMaHAM OnepaTvBHOM CUCTEMa U M300p onuuja y MeHUjUMa, a Yy HeKuUM
nporpamviMa, MoXxe 6UTK N OCHOBHa aflaTka 3a paj ca NporpaMom.

Hajuelwuhe ce, NpuAnKom paga ca MULLEM, KOPUCTE NIeBM W [ecHW TacTep. J1eBu TacTep, no npasuny, je
M3BPLUHM, Tj. NOMOhy fieBOr TacTepa Ce OrnepaTMBHOM CUCTEMY caorllTaBa Aa Tpeba fa M3BpLUM HeKy
KoMaHgy. [lecHu TacTep je n3bopHw, Tj. MOMONY Hera ce 0TBapajy MeHuju 13 KOjux ce bupajy KomaHe.

JleBn 1 [ecHM TacTep MOry 3aMeHUTM (PyHKumje, noctynak hemo 06jacHUTU KacHWje kaga Oynemo
o6jalHaBany npunarofhasare cUCTEMa CebU Kao HeroBOM KOPUCHUKY.

Paj ca MuLem nogpasymesa fja pas/inkyjeMo: nomMeparbe MyLLA Mo Nog/1o3n, jeAHOCTPYKN KUK - 6/1aru
MpUTUCaK Ha jeflaH Of TacTepa Ha MULLYY 1 HeroBo 6p30 OTNyLUTake, ABOCTPYKU K/IVK - Ba KK Ha jefiaH
O/, TacTepa Ha MULLY ca BP/10 KPaTKOM May30M U3Mehy HhUX 1 NpeBayverbe - NPUTUCaK Ha HEKM Of TacTepa Ha
MULLY 1 MOMepare MULLIA MO MOAM03M [OK je TacTep NPUTUCHYT.

3. 8. Hekonuko TepmunHa 13 o6nacTtm padyHapcTBa U HnxoBa
npUonmkKHa objalieHa

«8 - BUTHO, 16 - BUTHO, 32- BUTHO

W3pasn o3HavaBajy KONMUYMHY GMTOBA KOjU Ce MCTOBPEMEHO NpeHoce nnmn obpahyjy. KopucTe y pasHumM
XapLBepCK1UM 1 COPTBEPCKMM acrnekTrMa, Npu Yemy je 3Ha4vajHo fa Behn 6poj b1UToBa yBEK 3HAYM OPXKU pas.

- aKuenepaTop
KombrHauuja TacTepa Kojum ce nosmea Heka (hyHKUMja 6e3 noTpebe 3a weHM 1360poM nomohy MuLia.
KopucTtu ce 3a eprkacHuju pag ca nporpamuma.
-anropuTam

dopmMann3oBaHm AeTasbHM OMIC HEKOT MOCTYMKA, Ha OCHOBY Yera Ce NuLLE KOHKPETH NMporpam y HeKOM o[
MPOrpaMcKuX jesnka.

- antiliasing
YMeKLlaBakbe MBULa NPy NPUKasy Ha ekpaHy Uan wramnady ymetarwemM Tadaka npenasHux 6oja, unmve ce
yMatbyje peLKacTi nprkas Koju je nocnefuua He,OBO/bHO BUCOKE pe3onyLuje.
« ANSI (American National Standard Inset)
MpowwnpeHn ASCII cTaHgapa Koju yBoAe HOBe KOA0BE; KOPUCTYU ce y onepatuBHoM cuctemy Windows.
- anamkaumja
OnwTK Ha3MB 3a KOPUCHUYKM Nporpam
« ASCII (American Standard Code of Information Interchange)
CraHfaps 3a Koavipare C1oBa, Ludapa 1 crneumjasiHux 3Hakosa bpojesrmMa
- afpeca
Haswue 3a 6poj Koju ogpehyjeTe KOHKPETHY NoKauujy y MeMOpUjm
- acembnep
Mporpam 3a nucawe 1 NpeBofere MaMHCKUX Nporpama.
- 6ar (Bug)

I"peLlKka y nporpamy, Hajuellne HacTana Kao NocneamLa HernpaBUIHOT NPOrpamyMpatba, a teH pPesynTar je
HEenpaBU/HO M3BpLLIABae Nporpama.
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- 6ajT (Byte)
Mpyna of 8 MCTOBpPeMeHMX NnocmaTpaHux 6UTOBa, HajMara NpakTUyHa MHopMaLmja Koja MoXe fa uva
256 pa3nnunTUX BPeAHOCTU 1 Aa NPpeLCcTaB/ba jefaH 3HaK UK 4e0 MallHCKe UHCTPYKLMje.

- bayp (Baud)
JeanHMLa 3a Mepy KOMyHMKaumje 03HayaBa 6poj 6040Ba y CEKYHAW, NPy YeMy BefiMymnHa 604a 3aBUCK Of,
KOHKpeTHor ypehaja.
- 6asa nogaTaka
OpraHn30BaH CKyrn MeflyCoOHO CPOAHNX MH(hOpMaLLMja KOju Ce CKTaguULLITe Ha padyHap Y L/b HX0oBe 06pase.
- BBS (Bulletin Board Service)
LleHTpasiHM pavyHap Ha KOju Ce KOPUCHULM MOTY noBe3aTu Tenie)OHOM M pa3MernBaTy MHGopMaLmje.
- 6ekan (Backup)
MpaBrbere pe3epBHUX Konuja (hajnosa pagy CUrypHoCTH Yy CiyYajy XaBapuje.
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4. CoptBeEp

PauyHap, cam 3a cebe, je caMO jefHa Of MallMHa KOje je 4OBeK
KOHCTpyucao fa 6m cebn onakLuao, a NoHeKaz ce Moxe pehu 1 ynenwao '
MpoLec M3BpLUAaBaHa HEKUX pagHKX 3adaTaka. MehyTtum, ga 6u padyHap
ncnyrasao 3aaTke Koje My YOBEK 3ajaje, Mopa NnocTojaT HeLwTo WTo he
ofpefmBaTi Kako 1 Kojum pegocnenom he ce msspLuasaty npensuheHe
onepauuje. OBaj Ae0 payyHapCKor cuctema ce, 06MYHO, Ha3MBa COTBEP.
CodhTBep je Ae0 pavyHapCKor cucTema Koju He MOXKEMO AOAUPHYTU, au
6e3 Kojer ce He moxe. [locToje pasnnuuTe LemHULMje copTBepa, anu
jefiHa of, HajKOMMIETHUjUX je:

CooTeep je cBe0byXxBaTHY 30Mp MHOPMATUYKMX NPOrpama, npoeca,
npaewna; AOKyMeHTauuje n faToTeka y Be3u, KOju YMHe [eo onepaumja
jeqHor wuHpopmatuykor cuctema. (The Institute of Electrical and OnepaTtnBHA CUCTEM
Electronics Engineers - IEEE).

Pasnukyjemo fiBe BpcTe cohTBepa: CUCTEMCKY 1 anIMKaTUBHW.

- AnvkaTVBHM CODTBEP je CKyn nporpama Kojuma KOpUCHULM
n3parkasajy CBOje 3axTeBe 3a MHhopMauumjama unm nogaumuma.

- CKyn nporpama 3a ynpas/batbe 11 KOHTPONy paaa ypehaja,
ONCNY>KUBaHe KOPVCHNKA U N3BPLLIABAHE HIXOBUX NPOrpama YnHY
CMCTEMCKM cothTBep.

CucTeMCKYM COTBEP Ce CacToju U3 onepaTBHON CUCTEMa, NMPOrPaMCKUX MOAy/a 1 Npesoaunaua.

- OnepaTuBHY CUCTEM je CKyMn Mporpamckux Mogyna nomohy Kojux ce:

- OCTBapyje KOHTpona Hag cB1M ypehajuma padyHapa

- peLaBajy KOH(IMKTK Y 3aXTeBUMA U3Pa>KeHN KOPUCHUYKUM NporpaMmnumMa

- ycarnawlasa v onTuMmU3yje pag padyHapa ca 3axTeBnma KOpUCHUKa

- ypas/ba KOMyHUKaLMjOM Ha penaLmjama KOpUCHUK-padyHap u padyHap-padyHap y TOKY 13BpLuaBarba

KOPUCHWUYKMX nporpama.

OnepaTtuBHM CUCTEM je CKyn nporpama v pyTUHa OLroBOpaH 3a KOHTPOSY U ynpas/bakwe ypehajuma un
pavyyHapCK1M KOMMOHeHTama, 3a 06aB/barte OCHOBHUX CUCTEMCKMX pafibn 1 Koju 06e36ehyjy nHtepgejc ka
KOpUCHMKY. OnepaTuBHN CUCTEM 06jeautbyje Y LieIMHY pa3HOPOHe [e/10Be padyHapa v cakpuBa Of KpajHer
KOPUCHMKa feTarbe PYHKLMOHKCaba 0BUX Ae/0Ba, ynpas/ba NporpaMmma, nojaumma v fefioBrma of Kojux ce
padyHap cactoju (Mpouecop, KOHTPONepU, pajHa MeMopuja), ¢ Ly/beM fAa OHW Oyay LUTO LieNnMcxofHuje
ynoTpeo/beHn 1 06esbehyje MPUCTYyNayHO pajHO OKPYXKetbe 3a Kpajher KOpMCHMKa padyHapa, Tako LTo
payyHap Kao MalluMHy Koja pykyje 6utoBumMa, 6ajToBMMa 1 6/10KOBMMA NpeTBapa y MalMHy Koja pykyje
[aroTekama 1 rnpouecmma.

lMpBa (hyHKUMja onepaTMBHOI CUCTEMA je YNpaB/batbe pecypcuma padyHapa (Resource management). Mog
MojMOM pecypc mofpasyMeBaMO CBe LUTO je mporpamy noTpebHo 3a paf. Pecypcu Mory 6UTU XapaBepcku
(npouecop, memopuja, ynasHo-n3nasHu ypehaju) n coptTeepckn (nporpamu, nogauu, Tj. AaToTeke CBUX BPCTA).
3afaTak onepaTMBHOr CUCTEMa je [a BOAM payyHa O pecypcuma padvyHapa, TO jeCT Aa 3a[0BO/bW noTpebe
nporpama, fa npatu Koju nporpam KOpWUCTW Koje pecypce WUTA. Ha npumep, YKOIUKO [ABa KOPWUCHMKA
BULLEKOPUCHUYKOr CMCTEMa WCTOBPEMEHO >Kefle HewTo fa LuTammnajy, OornepaTuMBHM CUCTEM je AyXKaH Aa
06e36eay LOCTYMHOCT LUTamrnaya nporpaMmma TMxX KOpPUCHMKA U Aa Crpeyn Mellakwe nojaraka nociatux Ha
Wwramny. Kako je npu Takeoj apXMTEKTYpU padyHapa 1 xapasepa BeNHU KOPUCHMKA Mporpammparse KpajHe
KOMM/IMKOBAHO, OnepaTuMBHW cucTeM 06e36ehyje M T3B. BUPTYENHY MaluuHy, Tj. jeAMHCTBEH MNOrneq Ha
payyHapck1 cucTeM C Tauke FnefuliTa KOPUCHUKA, HesaBNCaH Of KOHMrypauuje padyHapa, KOHKpeTHor
XapfBepa v came apxutekType. OBa HE3aBMCHOCT MOXe 61T n3paxkeHa y Behoj nnv marwoj Mepu. Kao npumep,
Y3MUMO KOHTPO/IEP 3a AUCKETHU ypehaj uMje OCHOBHe KOMaH/e 3a umTarbe Nnojartaka ca AVUCKeTe U yNncuBarbe
nofaraka Ha Yy 3axTeBajy Aa Ce MPUIMKOM HIXOBOTr No3vBara HaBese BeNnky 6poj napamertapa. Mpuankom
npucTyna AMCKETHOM ypehajy Tpeba BOAMTW padyHa O TOMe Aa /M je MOTOP YK/bydeH, 3aTuM Tpeba Hahu
oarosapajyhy ctasy, na cekTop uta. To 6u Tpebano ypaauTi CBakM MyT Kafa >KeIMMO HELUTO [a YNuLemMo Ha
AVICKETY UMW [la YMTamo ca He. 3aatak onepaTMBHON CUCTEMA Kao BUPTYE/IHe MaLLHe jecTe Aa Te CTBapu paau
YMECTO Hac 1 Aa HaMm Mpy>ka Heke (yHKUMje BULLIET HBOA ancTpaKumje pagmn nakier npucTyna xapasepy.
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BehnHa onepaTMBHMX cucTemMa A0/a3n ca animkauujoMm Koja 06e36efyje KOPUCHUYKM MHTepdejc 3a
PYKOBatbe OMepaTMBHUM CUCTEMOM, Kao LUTO CY MHTEPMPETEP KOMaHAHe NIMHUje 1 rpaiuykyM KOPUCHUYKM
nHTepgejc. JoaatHo, onepaTMBHN CUCTEM OMOryhasa NoKpeTare ApYrunx, KOPUCHNUYKKX, Mporpama Kao LUTo
Cy eauTopu, MPeBOAMOLM W WHTEPHET npeTpaxusayun. MpexHu orepaTMBHM CUCTEM je Apyra BpcTa
OrnepaTBHOI CUCTEMA.

HajkopvwheHnju onepaTMBHM CUCTEM Y YNOTPEOWN Ha CTOHUM U NPEHOCMBMM pavyHapuma je Microsoft
Windows XP. Jaum cepsepu kopucTte Linux, FreeBSD 1 gpyre BpcTe JyHUKCOIMKNX OMnepaTUBHUX cuctema. U
OBM OnepaTuBHKU cucteMn, nocebHo Mac OS X, mory fja ce KOpuUCTe Ha NepcoHaIHUM padyHapuma.

OnepaTvBHY CUCTEM je, faK/e, NOCPefHNK 13Mehy KOPUCHUYKMX nporpaMa u padyHapa. bygyhu fa je 1o
HajBaXXHMjW Aeo codTBepa Mano hemo ce BULLIE N03abaBUTY Pa3BOjeM N CTPYKTYPOM OMnepaTuBHUX CUCTEMA.

4, 1. YonwTeHO O onepatMBHUM CUCTEMMMA

PaHu payyHapu HUCY Manu onepaTneHu cucteM. Onepatop je 0coba Koja je pyYHO YHOCWMa 1 nokpeTana
nporpamve. Kaga cy passujeHn nporpamu 3a yumtasare 1 NokpeTamwe ApYyrux nporpama formyHo je 6uno ga
TakBW Nporpamu o6ujy Ha3ve o OHOME YMju Nocao 0baBsbajy.

MpBYM payyHapoM cMaTpaMo eNeKTPOHCKKU padyHap Koju je ogrosapao ®oH HojMaHOBOj apXUTEKTYpH -
KOZ Kora cy v nporpam v nogauu y uctoj memopuju. Kaga cy ce ca cnegehum padyHapuma nojasuam u npsu
crnosballby ypehaju - uutaun nannpHe Tpake 1 GyLlay KapTuua - nojasusia ce npuavka 3a cnegehn creneH
ayTomatusaumje. YobuuajeHn CKyn KapTuua Ha KojuMa Cy Ce Hanaswav KOAOBM 3a y/asHe W u3nasHe
ornepauuje cy 6une Knuua 3a 6yayhu passoj onepaTMBHUX CUCTEMA.

Hajuyewwha ynotpe6a nojma “onepaTtuBHU CUCTEM” AaHAC, O OMLLUTEe 1 CTPYYHE jJaBHOCTU, Ce O4HOCU Ha CaB
copTBep NoTpebaH KOPUCHKMKY 3a yrpaB/baktbe CUCTEMOM U MOKPETake CBMX NporpamMa Koju Mory pagutim Ha
TOM cucTemy. Mo onwTtenpuxeaheHMM HopMama TO NogpasyMeBa He CaMo HajHMXKe CojeBe jesrpa (KepHen)
KOju HerocpeAHO ynpas/bajy ypehajuma Hero n 6ubnnoTeke HEONMXOAHE KOPUCHUYKMM MporpaMmma Kao u
OCHOBHe nporpame 3a 6apaTarbe gatoTekama U KOH(Urypucare cuctema.

I"paHMLa n3mehy onepaTMBHOI CUCTEMA U KOPUCHUYKIMX NPOrpamMa Huje NpeumsHo oapeheHa n npeacTas/ba
4ecTo NpeaMeT pacnpasa. Ha npumep, je4HO Of KibyYHUX MUTaka y aHTUMOHOMOICKOM CYACKOM Cnyuajy
CA/ npotve MajkpocodTa je fa nm je MajkpocodpToB npeTpaxkmsad MIHTepHeT EKcrnnopep 4eo onepatuBHOr
cucTema BMHAOY3 WA je Ae0 CKyna KOPUCHUYKMX nporpama. Apyrv npuMep je Hecnarakwe OKO MMEHOBaHa
MHY/NnHyKc, jep y OCHOBY jecTe JIMHYKC KEPHEN, ann MHOMM YNpaBso Lieo ornepaTvBHM CUCTEM 30BY JIMHYKC.

HajHWXn HMBO CBaKOr OMepaTuBHOI CUCTEMA je KepHen, je3rpo, NpBu CNoj coTeepa Koju ce yymTasa y
payyHapCcKy MeMopujy npu nokpeTakwy. Kao npsu copTeepcku €noj, oH 06e36ehyje cBoOM ocTasiom copTeepy
KOju ce NOTOM yumuTa y onepaTtvBHY MeMOpUjy 3ajeaHuuke ycnyre jesrpa. OCHOBHe ycnyre Koje npy»<a 0BO
3ajeJHNYKO je3rpo cy NpuUcTyn AUCKOBMMA, yNpaB/bake MEMOPUjOM, YNpaB/bake NpoLecMma 1 nocnioBnmva u
MPUCTYN OCTa/IMM padyHapckuM ypehajuma. Kao 1 Kof onepaTtMBHOr CUCTEMA U OBAE MOCTOjU MUTakbe LWTa
Ta4yHo Tpeba fa uYMHW “KepHen”. TlOCTOje MULL/bEeHa KOja MOAPXKaBajy KOHLUENT “MWKPOKepHena” wuam
“MOHO/MIUTHN KepHeNn” unn HelTo Tpehe, Yak ce NocTae/bajy NMUTakba Kao Ha npumMep Tpeba v CUCTEM 3a
ynpas/batbe gatoTekama (hajn cuctem) 6uTn aeo KepHena?

Kako cy ce onepaTtMBHU CUCTEMM pa3Bujasin, CBe BULLIE YC/yra Ce O4YeKMBa/IO 0f 3ajefHUYKor jesrpa. Of
1990-1x ce o[, ONepaTUBHMX CUCTEMA YECTO O4YeKyje Aa Npyxe MOryhHOCT NoBe3nBarba Ha JIOKa/IHY Mpexy U
Ha WHTepHeT. Yak ce o4ekyje Aa 3aliTUTe OCTaIM COPTBEP HA padyHapy Of LITeTe KOjy MOry HaHeTu
3/10HaMepHM Nporpamu, Kao LWTo cy BupycKu. Cnmncak ycnyra Koje ce 04eKyjy of jesrpa ce 1 fasbe LUMpW.

Mporpamu mefyco6HO KOMYHULMPajy Kpo3 an/iMKaT1BHM Nporpamcku nHtepgejc (Ar), cnmyHo Kao wro
/bY[IM Ca pavyHapoM KOMYHULMPAjy KPO3 KOPUCHUYKO CyYesbe - KOPUCHUYKM HTepdejc. OBO NOCEOHO BaXku
Yy KOMYHMKaUmMju n3Mehy KOPUCHUYKMX nporpaMa v onepaTvMBHOI cuctema. 3ajef[HU4KMM ycryrama jesrpa
ornepaTMBHOI CMCTEMA KOPUCHUYKM Nporpamu npuctynajy kpo3 AlA. Tume onepatusHU cuctem oMmoryhasa
KOMYHWKauujy wu3mehy coTeepa M Xaphsepa, TO jecT, nporpama u ypehaja. ¥ OCHOBHE (yHKUMje
ornepaTBHOI CUCTEMA CBAKaKO Tpeba HaBeCTW yrpaB/bakbe NPOLLECOPOM.

HajpaluvpeHunju onepaTviBHM CUCTEMW [aHaLLbULLE KOjU CE KOPUCTE Ha pavyHapvma onwTte HameHe (Ty
pavyyHamo ¥ iM4He padyHape - N Cu) cy rpynucaHmn y [iBe NopoguLe: NopoamLa JyHUKCOMKUX 1 MopoamLa
MajkpocodhT BuHLOY3 onepaTvBHUX cucTema. Benuku payvyHapu v padyHapu nocebHe HaMeHe KOpUCTe
N3MereHe UM NoCce6HO HapyyeHe onepaTuBHe CUCTEME KOjU He MOpajy OUTU HU Y KaKBOj Be3n ca BUHA0y30Mm
NN JYHUKCOM, anu ¢y, Nno npasuny, 61mxu JyHUKCYy Hero BuHLoys3y.

MopoamLa JyHUKCONMKMX CUCTEMA je pa3HOPO/HA rpyna onepaTuBHUX CUCTeMA Koja YK/by4yje 1 System V,
BSD, n GNU/Linux. Nme jyHukc je 3awtuheHo og cTpaHe OteopeHe rpyne (The Open Group) Koja gaje
NMLEHLHO NpaBo Kopulihera MMeHa Kafa Cce MoKaxe fa npegmMeTHU OnepaTuBHU CUCTEM 330BO/baBa CBe
notpebHe 3agate ycnose. CaM Ha3MB Ce OAHOCK Ha BEIMKM CKYM OnepaTMBHUX cucTemMa Koju nogcehajy Ha
MPBOOUTHN JYHUKC. JYHWKC cuUCTeMU MNOKpehy padyHape pPasHOIMKUX YHYTpallwbuX apXUTeKTypa.
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HajpacnpocTpateHunja npumMeHa je Mehy cepBepuma Yy KOPMOPaTUBHOM CEKTOPY, aniv U Mehy pagHUMm
CTaHuLama y akafleMCKOM 1 MHXXeHepCKOM OKpY»kerby. CNnob0oAHO AOCTYMHE BapujaHTe JyHUKCa, Kao LITo cy
JInnyke n BCA, cy y ycrnoHy nonynapHocTu. Hanpas/beH je Npo6oj 1 Ha TRXXMULITY CTOHWX padyHapa, NocebHo
“npunjatesbCkUM” JIMHYKC AMCTprbyumjama, Kao WTo je YOyHTy MTHY/JInHyKc. Heke BnacHU4YKe BapujaHTe
JyHuKca, Kao wTo je XIM-o8 HP-UX 1 IBM-0B Al X cy HarnpaB/beHM MOCEGHO [a pajie caMo Ha padyHapvma u
ca OMpemMoM OpuUrMHanHor npoussohaya. Apyru, kao Conapuc, MOry paguTi Ha OPUrMHATHUM padvyHapuma,
any 1 Ha ApyruMm padyHapuma Koju ogrosapajy npowussohayveBum 3axteBuma. Ennos Mac OS X je BCL
BapujaHTa Hactana n3 NeXTSTEP n FreeBSD je 3ameHa 3a paHnju Mac OS X'y YCKOM CErMEHTY TPXXULLTA,
aNn nocTaje BPeMeHOM HajnonynapHujy BNacHUYKM JyHUKC cucTem. TOKOM NPeTXOLHUX FOAMHa Cy CoboaHM
JYHUKC CcUCTeMM MOTUCHYNWU BfIACHUYKE M3 MHOrMX 061acTv. Ha npumep, HayYHWUYKO MOZeNoBawe W
payyHapcka aHumaumja cy Hekag 6unn Teputopuja CunmkoH [pagmkca v werosor IRIX onepaTtvBHOT
cuctema. [laHac cy oHu nog erawhy pavyHapckux cuctema nog MHY/Jinnykcom.

MajKkpocoT BUHA0Y3 MOPOANMLLA OMepaTUBHIX CUCTEMA HaCTaje Kao rpamyka Hagorpagrba NnoBpx ctapor
MC AOOC onepatusHor cuctema N CU pauyHapa. [aHalume Bep3unje ce 6asvpajy Ha jefiHOj HanpeaHwujoj
BapujaHTV Koja je Ha3BaHa BuHpoy3 HT v He npefcTae/ba BuLLIE CamMO rpauyko OKpyXewe Beh noTnyHu
orepaTvBHM cucTeM. BUHAOY3 pagy Ha pavyHapvma 3aCHOBaHWM Ha npouecopumMa upme VIHTen n huma
cnnyHuM. O3Haka 3a TakBe npoLiecope je X86 KoMNaTuouHK, a HajnosHatuju cy upme AMA. MocToje nau
Cy NocTojasie BapujaHTe Koje page Ha npouecopmma DEC Alpha MIPS n PowerPC. INocToje 1 Bapujaumije 3a
npouecope ca 32 v ca 64 6uta. [laHac je BUHAO0Y3 HajnonyiapHWjy onepaTuBHN CUCTEM, YXKMBajyhin OrPOMHY
HagMoh Ha CBETCKOM TPXMLLUTY CTOHMX padyHapa of rnpeko 90%. Takohe je 3Ha4ajHO pacrnpocTpareH 1y
CerMeHTY MaJInX 1 CpefbinxX Ccepsepa y NpuMeHama Kao LUTO Cy MPeXXHV CepBepy v cepeepn 6asa nogaraka.

OnepaTuBHM CUCTEMM 3a BE/IMKe pavyHape Kao WTo je VIBM-0B z/OS 1 onepaTuBHM CUCTEMW MOCeBHe
HaMeHe, Kao WTo cy QNX, eCos, n PalmOS Hucy 6/IMCKM jyHUKCY HUTW BUHAOY3Y [Mopes onepaTuBHMUX cucTemMa
3a BeJ/IVIKe payyHape nocToje 1 ornepaTvBHU CUCTEMU 3a Makbe ypehaje (MOBUNHY Tened)oHK, UTMTPOHU U C11.)
n ypehaje cneunjasHe HameHe (MUKPO-MPOLLECOPCKN CUCTEMU Y ayTOMOOM/IMMa, CUCTEMU 32 ayTOMATCKO
OTBapae BpaTa v CA.), KOju 3aXTeBajy paf y peasHoM BpeMeHy. [ornynapHu ornepaTuBHM CUCTEMM 38 MOOU/IHE
TenethoHe cy CumbunjaH n OCE, fok 3a ypehaje cneunjanHe HameHe Bennko yrnopuwte nmajy OCELIK n OCE
EncunoH n cn. Ctapuju onepatMBHU CUCTEMU KOjU Ce joL YBeK MoHerge kopucte cy OS/2 on VIBM-g;
OpenBMS op XI-a (Hekaga Auuutan kopnopauuje); Mac OS, EnioB NpeTxXo4HN HejyHWKC OmnepaTuBHY
cuctem; RISK OS, noce6Ho cTBopeH 3a APM nipouecope 1 krxoBy apxuTekTypy; AMuraOC, npsu rpauykiu
OPWjEHTMCAH OMepaTUBHM CUCTEM Ca MYNTUMELMjaATHUM MOTYhHOCTUMA 1 TO JOLU 3a LLUMPOKY NY6/InKY.

VcTpaxkuBarse 1 pa3Boj HOBMX BPCTa OMepaTMBHUX CUCTEMA je 3acebHa 061acT Hayke 0 pavyHapymMa.

4. 2. Pa3Boj onepatuBHUX cUCTEMA

Pa3B0j orepaTMBHOI CMCTEMA aHac, Ce YBEMKO 3aCHMBa Ha pe3ynTaTuma paga gpupme Microsoft. Moveum
pa3Boja orepaTnBHOI C1UCTEMa CY, Takohe, Be3aHW 3a 0BY (ppMy. 3aTo he ce OHa BPp/1o YECTO MOMUHATH Y OBOM
nornassmwy. ®upmy Microsoft cy ocHoBanim AneH u ejtc (Paul Allen n Bill Gates) 1975. roguHe. MNpsu
3Ha4ajHu MmodyxBsaT OBe (MpMe je M3daBarbe MPBOT Oej3vK VMHTepnpeTaTopa 3a, y TO Bpeme momnynapHu
MWKpopadyHap anTaup. PauyHap je paguo ca nanvpHAM KapTuuama, na je 1 oBaj 0ejsvk npunaroheH pagy ca
KapTuuama. Beh 1976. rogunHe MejTc je HanpaBuo 6ej3K MHTEPrpeTaTop Koju ce yunTaBa ca auckeTe. Huje
610 HMKaKBOI OrnepaTMBHOI cucTeMa u3Mely padyHapa v 6ej3uka, Beh ce MporpaMcku jesvik AVPEKTHO
obpahao mawmHn. OBakaB NMPUCTYN je y NPBOM TPEHYTKY 03Ha4aBao Hanpejak, a/in ce jako 6p30 cxBaTuio aa
MOpa MocTojaTy Npasy OnepaTvBHU CUCTEM, KOju he cTaTn n3mehy MallvHe 1 je3nka, npey3eTy yrnpas/bare
MocnoBMma 1 nojeauHum ypehajuma n ocnoboanTI je3K HeMmoTPebHNX KOHTPOa.

Tako je Kungan (Geri Kildal) ctBopro npeu onepaTvBHU CUCTEM 3a MUKPOpavyHape 1 Hasgao ra CP/M
(Control Program for Microcomputers, Control Process Machine wnun Mechanisam, Control
Program/Monitor 3aBUCHO of WHTeprpetaymnje). OBaj cUCTeM je NpaB/beH 3a MuKponpouecop -8080.
OpjeHTUCaH je Ha AUCKETHY jeAMHULLY, a MOAPXKaBao je pag TepMuHana u wramnava. Microsoft je npuxsatuo
CP/M n pa3Buno nporpamcke jesunke qoptpaH, 6ej3uk n gpyre. 3axsasbyjyhi OrpoOMHOM COPTBEPY KOju je
ybp30 pa3BujeH, 0Baj CUCTEM NOCTaje He3BaHWYHU CTaHAApA 3a MUKpopaYvyHape.

Kaga je 1978. rogmHe HacTao LlecHaeCcToonTHM Mukponpotecop -8086, OH HM1je MOrao AMPEKTHO da ce
npumeHn y onepaTtuBHOM cuctemy CP/M. 3ato cy AneH 1 "ejTc HanpaBuin 6ej3uK 3a 0Baj MMKPOMpPOoLEecop, a
Kunnpgan HajaBsbyje onepateHu cuctem CP/M-86 3a LecHaecToOUTHIU Mukponpouecop. Mehytum, Kungan je
ca CBOjUM OMepaTUBHWM CUCTEMOM KacHWO, Of/1arao je 3BaHWYHY MNpeseHTauujy, na je To MCKOPUCTUO
MartepcoH (Tim Paterson). OH je Hajnpe HanpaBMO KapTULy 3a LUECHAeCTOOMTHWM Mpouecop, a 3aTum u
ornepatmBHK cuctem 86-DOS. OnepaTuBHM cuctem 86-DOS je npunaroheH HOBUM LUECHAECTOOUTUHUM
npouecopuma, anu je 3agpXao M KomnaktuéunHoct ca CP/M cuctemom. [MpBa Bep3uja OBOr cucTeMa
npopaamna je 1980. roamHe. Vimana je Ay>XuHY 6K.
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To je BpeMe npensiaB/beHO Pa3HOBPCHUM MHOBaUMjaMa y 0BOj obnactu. ®upma MIBM paspahyje cBoje
MMKpopadyHape, a Microsoft ycnos/baBa fa To 6yay LecHaecToouTHU padyHapu. I Microsoft u UIBEM cy
3auMHTepecoBaHKn 3a lNaTtepcoHoB 86-DOS u oTkynsbyjy ra. Tako ce Beh 1981. roguHe nojas/byje Mpsu
MBM-TL, pauyHap ca MS-DOS (Microsoft Disk Operating System) onepatvBHuM cuctemom. OBaj HOBU
orepaTMBHU CUCTEM je 3ay3umao 12K 1 610 je 3HaTHO 60/bK 0 CP/M crucTema. HoBM onepaTUBHM CUCTEM CY Y
MBM-y Hazsanim PC-DOS (Personal Computer Disc Operating System), a cBaka (hupMa Koja je npeysvmMana
CUCTeM [aBasia My je HeKO cBoje MMe. Mnak, onwrte npuxsaheHo je ume MS-DOS (jeanHo y VIBM-y He
oaycTajy og ceor nmeHa PC-DOS). Bepsnja MS-DOS-a 13 1981 je 1.0.

Y noyeTky Huje 6uno copTBepa 3a 0Baj OrepaTMBHU cucTeM 1 cMaTpano ce ga he CP/M mnsgpxatun Hanag, n
nobeantn. Mehytum, T0 ce Huje goroamno. OaHac ce CP/M rotoso Hurfge He kopucTu (kao n J0C).

OpuruHaniu IBM-PC je y no4eTKy KOpUCTMO CaMo jeJHOCTpaHe AUCKeTe, Na je 1 onepaTuBHN CUCTEM 610
Hanpas/beH fia noApxasa paj ca TakeiM pAucketama. Kaga ce 1982. roguHe nojas/byjy ABOCTpaHe AMCK
je,qMHmu,e nojaerbyje ce u ogarosapajyha sepanja MS-DOS 1.1 Koja nogp>xasa paj ca ABOCTPaHUM AUCK
jeamHunuama n gncketama kanaymteta 320k. Mpsu IBM-PC/XT padyHap HacTao je 1983. roamHe, a 3ajefiHo ca
wuM 1 MS-DOS Bep3nja 2.0. Osa Bep3nja onepaTMBHOr CMCTEMA MOAP>XKaBa paf ca Xaps AUckom of 10M6,
Kopuwhere NoaLMpeKTopujyma, ApajBepa 3a pasnnuute nepudepHe ypehaje, MyITUTACKUHT U OUCKETE ca
KanaymteTom of 360K.

Kaga ce 1984. roamHe nojasbyje IBM-PC 3a tbera ce JOC npunarohasa 1 Tako HacTajy Bep3nje 2.1 1 2.11.
MehyTum, y6p30 ce ucnocTaBuo fa je To 61o BenMKK npomMallaj MIBM-a, 0gHOCHO, Aa je 0Baj padyHap camo
peayumpaHa Bepavja IBM-XT pauyHapa. /cTe rogmHe je KOHCTpyucaH v npeu 80286 M1KponpoLecop y HOBOj
AT TexHonornju (advanced tehnology) n kpehe ce y KOHCTpPyKUWjy HOBOTr onepatmsHor cuctema OS/2.
MehyTnm, Kaga je HewwTo KacHuje npefcTas/beH npsu AT padyHap ca VHTenosum 1-80286 npotecopom,
ymecTo ca OS/2 pagmo je ca ctapum u nposepeHum MS-DOS-om y HoBoj 3.0 Bep3unju. Osa Bep3nja AOC-a
nogp>xaeana je pag ca 1.2M6 gucketama n Behum xapa anckosmma (go 33M6). Bpno 6p30, Beh y HoBembpy
ncTe rognHe, Hactaje Bep3nja 3.1, a ogmax 3a koM 1 Bep3nja 3.2 MS-DOS-a. Oa pyra Bep3uja je 1 6una jako
nonynapHa v 3acTyrn/beHa Koj Hac CBe [0 CpeAnHe AeBefeceTX rognHa NpoLLor Beka.

KoHauHo je, 1987. roguHe, IBEM npou3seo HOBY cepujy MUKpopadyHapa ca HoBuM OS/2 onepaTtuBHUM
CUCTEMOM, &/ Ce 0Baj OMepaT1BHM CUCTEM HUje NPocnaBno. Ha apyroj ctpaHu, Microsoft je cBoj onepatuBHU
CUCTEM NPUNaroAmno 1 0BUM, HOBUM padyHaprMa. Tako je HacTana Bep3nja MS-DOS 3.3 koja je go 1995. 6una
yrpahueaHa y rotoBo cse VIBM komnakTnounHe MukpopadyHape. OBa Bep3nja nogpxaea u pag ca 3.5"
AncketTama Bucokor kanauuteTa (1.44M6) 1 ca napTuumjama Ha Xapa AUCKY BennunHe o 33M6.

Ha Kpajy aesefeceTux rogvHa ABafeceTor Beka, 3HauyajHo MecTo 3ay3umajy MS-DOS Bep3uje 5.0, 6.2 u
Ayro HajaB/buBaHa Bep3uja 7.0. CBe 0BO rOBOPWIIO je KOMMKO je 0Baj OnepaTuBHN CUCTEM BUTaNaH, Mako He
KopucTK cBe MoryhHocTu yrpaheHnx MyukponpoLecopa (H1 Kaaa je ped o npouecopy M-80286, a joL Matse 3a
MHOro HanpefHujun M-80486). To je Bpeme Kafa Ha TPXULWTY, napasenHo ca MS-DOS-omM nocToju BuLle
APYrux onepaTMBHUX CUCTEMA KOjW, Makbe UK BuLe 0361U/bHO, MOKYLLABAjy [a Yrpo3e heros npumar. lMpe
cBera ce Ty MuciM Ha nporpamcku cuctem PCTools (Koju Huje MMao MNpeTeH3njy fa MocTaHe npasui
orepatmBHKM cuctem, Beh camo fa onakwa kopuwhere Beh noctojehmnx AOC KoMaHAuW, Y3 Heke fofjaTtHe
KoH(hopMHocTn) U MS-Windows (koju passuja upma Mikrosoft kao napanenHn cuctem MS-DOS-y), a
HeluTo Mare Ha OS/2 (Koju ce pasBujao camo y IBM-y), anu ce 1 onepaTnBHN CUCTEMU 3a BE/IMKE pavyHapCcKe
CUCTEME, Ha MpPUMep JYHWKC, penatMBHO Nako npwunarofasajy MUKpopadyHapuma. [locnegwux rofgmHa
[BaZleCeTor BeKa [ecua ce BenmKa CMeHa Ha TPXULLTY onepaTyBHUX CUCTEMA Y MPUMAT je Npey3eo rpapuykm
onepatmBHu cucteM Windows (ca 6pojHnm Bep3anjama 95, 98, NT, 2000, Millenium, XP, Vista, 7, 8). ¥
HapeiHUM rofiMHa, He O4eKyje Ce HeKa HoBa CMeHa orepaTyBHUX CUCTeMa Ha BPXY W, BP/IO BepoBaTHO, hemo
jowl jako ayro oa rpme Microsoft 4o6ujaTtv cBe HOBUjE 1 KOHPOPMHUje Bep3nje ornepaTUBHOI CUCTEMA KOju
je 13 KopeHa NPOMEHMO nojam padyHapa.

4. 3. HelwTo 0 ApYyrMm onepaTtuBHUM CUCTEMMMA
CP/M

CP/M je onepatuBHM cuCTEM Koju je HacTao 1975. roamHe. Hanucao ra je epn Kungan (Gary Arlen
Kildall, 19.5.1942 — 11.7.1994.) n3 dmpme Auymntan Pucpu (Digital Research) n npBeHCTBEHO je 610 HamereH
payyHapvMa 3aCHOBaHWM Ha MuKponpouecopy MHTen 8080 n werosom 61mMckom pohaky, 3ajnorosom 380
(Zilog Z80), pakne ocMOBUTHMM padyHaprMa. HacTao je kao NpMBPEMEHO peLLerbe 3a jefaH ApYru npobsiem.
Tpebano je Hanucatn nNporpamcky npeesogunay, 3a jesuk PL/1 Ha VIHTenosBMM Mukpornpouecopumva, na je
YCMyT HanucaH CKyn pyTuHa 3a bapartarbe gartotekama, MEMOPUjOM U TaKO je HacTao OnepaTvBHU CUCTEM.
Mporpamckm npeBoannal, joLl Huje 61o roTos, a VIHTen je Beh M3ryomno MHTepecoBatbe, Nna je Kungan noHyamno
WHTeny cBoj onepatusHu cuctem. MehyTtum, IHTeN Huje 610 3aMHTEpecoBaH HY 3a orepaTuBHM cucTem. Taga
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Kungan y3vma cTBap y CBOje pyKe, OCHMBA (MpMy 1 Kpehe fa peknamupa CBOj HOBM MPOU3BOL, OnepaTuBHU
cuctem CP/M. Hasus je o610 o ckpahmBarem 04, KOHTPO/THM Mporpam 3a MukpopadvyHape (Control Program
for Microcomputers), anmM cy YCKOpPO NOMUCAUAW A je MpuXBaT/bMBUje KOHTPOHW NpPOrpamM/MOHUTOP
(Control Program/Monitor). Kungan Huje umao ncnpeg, cebe padyyHap 3a Koju je nucao ornepaTuBHU CUCTEM,
Beh camo emynatop Ha MAIM padyHapy. Nopeg NpBOGUTHOr NPOM3BOAa, Noj, HasmBom CP/M-80, Hanpas/beH je 1
CP/M-86, Koju je pagmo Ha ML, payyHapy ca MHTen mukponpouecopuma, Takohe CP/M-86K Koju je paguo Ha
payyHapuma ca MoToponmHum npouecopom MC68000 n CP/M-Z8K Koju je pagmo Ha npouecopy 3ajnor 38000
(wTo cy cBe 16-6MTHM MUKPONPOLLECOPU).

Benuka 3acnyra 0BOr onepaTyMBHOI CUCTEMA NIEXXWN Y YNHEHULIM Aa je MPBK JOCTYNaH U penaTuBHO fak 3a
yuere, a UICTOBPEMEHO YNOTPeb/buB Ha MUKpopadyHaprmMa. BUTHO je HanmoMeHyTU fa Tafa HUCY MocTojau
NojMoBM KyhHU UM NUYHM padvyHapu, Beh camo MUKpopadyHapy Kao NpoTMBTEXa Be/IMKuM (MejHdpejm)
padyyHapumMa, AOK Cy M MWHU WU CYNnepMUHW padyHapy 6unv BenvumHe opmapa. Hajsehu yTtuuaj 0Baj
orepaTmBHU CUCTEM OCTBAPIO je YMHEHULIOM Aa je BenmKinm aenom kKonvpaH y MC IOC (Microsoft Disk Operating
Sistem) Koju je NOTOM BM1afao Ayro TepuTopnjoM nnYHMX padyHapa. 4o 1980. roguHe je 6uno npeko 500.000
WHCTasaumnja y npumeHn 1 cee je rosopusio fa he ybyayhe cBu padyHapu ca VIHTeNn mukponpolecopuma
KOPUCTUTK jeANHO 0Baj onepaTnBHY cucteM. OHpa ce 1981. roguHe nojasno HOBK IHTENI0B MUKPONPOLLecop
8088 ca HoBOM 16 6uTHOM apxuTekTypoM. OBO je ekunu 13 Auuuntan Pucpya 3By4ano CyBuLLE aBaHMapAHO U
OHWM CYy Ce ApXKanm CBOje 3/1aTHe KOoke, 8-61THe apxutekType. lNMporpamepu cy cMmatpaam ga je 1 MB, wro je
KonmMumMHa Memopuje Kojy je moryhe agpecupaTtit ca HOBUM VIHTeNnoBuMM 16-6UTHUM MUKPOMPOLLECOpUMa,
BULLE Hero WwTo he nkome ukag 3atpebatu. Miako cy 6uim peBonyumoHapy y nocny MukKpopadyHapa, Kaja je
Tpeb6ano npehun Ha 16 6uTa 61K cy BeOMa KOH3epBaTUBHMN.

HacTaHak 0BOr onepaTyMBHOI CUCTeMA je NereHgapaH KOAMKO M nprya 0 pasfio3riMa HeroBor HecTajara.
Mpuya ce ga je M VIBM nHxerepa KpeHyo Ha cacTaHak ca Knunganom y Besu yrpagwe CP/M onepaTtvBHOr
cucTema Ha HoBM, TajHu, IBM npojekart, ML, pauyHap. Ann, Knngan Huje 610 y KaHLenapuju 1 pasroBop H1Kag,
Huje 06aB/beH. Heko ce ceTno 6y6y/bmyaBor knvHua 13 Cujetna Koju je cBe cMapao NpuyoM ga 1Ma rotos
OrnepaTMBHU CUCTEM U Tako je bun Mejtc npogao IBM-y onepaTtBHU CUCTEM KOju jOLL HUje HM MOYe0 Aa NiLue.
Kaga je Knngan cxeatumo wra ce goraha n o6jasno Hosu CP/M-86, Microsoft je Beh 6o gy60Ko y 6usHucy ca
VIBM 1 Beh je 6uno kacHo. OBaj ornepaT1BHU CUCTEM je MOCTUrao CBOje 31aTHe TpeHyTke Ha AMcTpagy CPC
6128 1 PCW 1 Komogopy 128. Cem LITO je 610 onepaTMBHM CUCTEM 3a MMKpOpayyHape, OH Je nmao u
PEBONYLMOHAPHY HOBUHY - BUWLLEC/IOjHY apXMTeKTypy. [1ocTojao je HMBO ancTpakuuje Koju je [envo
OrnepaTvBHW CUCTEM Y PeiaTUBHO HE3aBUCHE Lie/INHE:

- Command Control Processor, CCP - uHTepnpeTep KOMaHAHe MHuje, MOAYN 3a[y>KeH 3a Be3y cucTeMa
ca KOpVCHWKOM, Mpuma Hapefoy, aHasm3npa je 1 u3spLiasa uim aaje ogrosapajyhy nopyky ako je Hanpas/beHa
rpeLuka

« Basic Disk Operating System, BDOS - 0CHOBHe pyTVHe 3a paj, ca AMCKOM, MOAyN 3afy>KeH 3a pacnogeny
npocTopa Ha AUCKY 1, Takohe, NpeAcTas/ba Besy n3Mehy 3axTeBa U3pa>rkeHnX KOPUCHUYKAM MPorpaMom
¥ ynasHo-u13nasHux jeanHuLa, noHekas ou oeaj Aeo 3ajefHo ca BIOS 6vo HasmeBaH FDOS.

« Basic 1/0 System, BIOS - 0CHOBHe yna3Ho-13nasHe pyTUHE, MOAY/ KOju cafp>Ku efeMeHTapHe
noTnporpame 3a ynpas/bare ynasHo-n3nasHuMm onepauujama, OBfe Cy peasin3oBaHe pyTUHE 3a CEPUjCKY
KOMYHMKaLujy anv cy Takohe cakpuseHe nHopmauuje o cneypuruyHoCTm reoMeTpuje CeKTopa AUCKETHE
jeanHnue. Camo 0Baj f1eo je 61no NOTPebHO NPOMEHNT M [a 61 Lieo ornepaTyBHM CUCTEM Paamo Ha Apyroj MaLLmvHW.

- Transient Program Area TPA - 04B0jeH1 MEMOPUjCKM MPOCTOP 3a U3BPLUABAHE KOPUCHUYKMX Nporpama,
BaH CCP n FDOS.

YHeTy Hapenby aHannsupa CCP, na notom nosuea nporpam n3 BDOS Koju NOTOM CNpoBOAM onepatuje ca
Anckosmma unm nepudgeprjom npeko BIOS-a. Of crnosballbnx ypehaja oaj onepaTvBHU CUCTEM je 3HAO fa
pau ca YmTayem nanupHe Tpake, ca yLiadyem 1 yntayem GyLLEHMX KapTuLa, ca TeNenpuHTEpOM, LUTamMnayem
1 eKpaHOM. Ha3mB gatoTeke [0 8 cioBa 1 3 €/10Ba 3a TUIM je 0BLe YBefEeH Y CBET MUKpopadyHapa 1 kacHuje he
ra Hacnegut MC 0OC n BuHgoyc 3.X. MehyTum, To orpaHuyere Huje ciy4dajHo fowsio, Beh je HacneheHo
of, TOPS-10 onepaTmBHOI cMCTeMa Ha KoM je nucaH npsu CP/M. Y Bep3uju 2.2 je MOr/10 noctojatu 4o 8 Anck
jeanHnua (oo Bep3uje 2.1 ce NpBEHCTBEHO MUC/IUIIO Ha AMCKETe, anvi 0Ba Bep3nja AonyLita n Auckose o 8 MB
KanauuTeTta). KacHuje je 6poj anckosa nosehaH Ha 16, LUTO NpaKTUYHO 3Ha4K Aa cy ce yrnoTpeb/baBana c/iosa
of A fo P. MpBu nyT ce nojassbyjy annnkauuje Koje cy noctase n3y3eTHO nonynapHe U YMHe He3aMeH/bUBY
KOMO6WHaLMjy ca onepaTvBHUM cucTeMom, npe cemx: Calc, WordStar n dBASE I1. OnepaTvBHM cucTeM je 610
crnpemaH 3a pag 15 CekyHAM Mo YK/byUeky pavyHapa.

0S/2

0S/2 je onepaTUBHU CUCTEM 3a NINYHE pavyHape pa3BujaH KacHMX 1980-mx 1 noyetkom 1990-nx roguHa.
Tpebao je fa byge rpaduuka 3ameHa 3a PC DOS u ga ce kopuctn Ha IBM-0BMM padyHapuma cepuje PS/2.
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KomnaHuje Majkpocodt 1 MIBM cy 3ajeHO pafuie Ha pa3Bojy, anv Hecyriacule cy 4oBese [0 pasnasa.
MBEM je HacTaBmo fa passmnja OS/2 HEKOMMKO rOAMHA 3a BULLM CerMeHT TPXMLLITA, a MajKpocogT je farbe
pas3Buno Kog y cBoj BuHAoyc HT onepaTtnsHu cucteM. OS/2 ce BuLe He pa3Buja U cmaTpa ce npesasufeHnMm.

VIBM je 3a cBOje payyHape PS/2 Hanpasuo onepaTueHu cuctem OS/2 Koju yknara Hegoctatke MC JOC-a,
Mpe cBera orpaHuyerse agpecnéuiHe pam Memopuja ca 640K Ha cacsBuM npuxeaT/biemx 16M y3 KOMnaTuouiHoCT
ca NPEeTXO4HMM OnepaTuBHMM cucTeMoM. OnepaTuBHU CUCTEM je Mpas/beH 3a MuUKporpoLiecop 80286 u He
MOXe Ce KOPUCTUTK Ha padyHapmma ca Mukpornpouecopom 8086 nnmn 8088. Y Bpeme kaja ce NnojaBuo 0Baj
OMepaTMBHU CUCTEM TPXKMLLUTEM MUKPOMPOLLECopa noYvenu cy Aa Bnagajy Mukponpotecopu Tuna 80386 koju
cy MHOro mohHmuju og npouecopa 80286, a unje moryhHocTu onepatueHu cuctem OS/2 y Bep3nju 1.0 He
Kopuctn. OyekmBaso ce [a Ce nojaBu ycaBpLUEeHMja Bep3nja 0BOr onepaTuBHOr cuctema, anv cy y MIBM-y
CXBaTWM [a He MOTY YyXBaTUTW KOpaK Ca pa3BOjeM XaphBepa W Of4yCTasv Of fa/ber ycaBpLuaBarba OBOr
OrepaTvBHOI CUCTEMA.

DOS

DOS (Disk Operating System) je Ha3uB 3a onepaTVBHM CUCTEM KOj1 Ce NOYeO Mojas/bmBat Kpajem 70-Tux
roguHa 20. Beka. ¥ cnobogHom npesogy DOS 3Haum onepaTyMBHU CUCTEM 3a AMCKOBE (hionu ANCK 1 TBPAU
anck). DOS je Takohe 1 ancTpakuujcku €1oj y onepaTMBHUM CUCTEMUMA WX CAMO [ie0 Kao PeLmo y paHuUM
Bep3njama BuHAoY3 (Windows) onepaTtuBHOr cMCTeMa. Y OMepaTvBHUM CUCTEMMMA KOMaHAHW MpoLecop
(shell) je Hekapa geo DOS-a nnu je 3acebHa LennHa. da 6u padyHap “3Ha0” aa Tpeba fa yumTa onepaTmBHU
CUCTEM MOpa fa MOCTOjM HeLITo, HeKW MporpamM Koju he ce CTapTOBaTV OHOI TPEHYTKa Kaja Cce payyHap
YK/by4Yu. JacHO Taj mporpam je 4eo onepaTMBHOr cuctema Koju je yrpaheH y POM memopujy. Behu geo
OrMepaTuBHOI CUCTEMA Ce MOpa yuuTaTh ca LUCKeTe UNW Xaph ANcKa.

Y CTPYKTYpU OnepaTUBHOr CUCTeMa Pas/inkKyjemo:

- broc,
« KepHen
- Command processor.

Buoc (Basic Input Output System) ce cacToju U3 enemMeHTapHUX (MPUMUTUBHIKX) N OMLUTUX XapLABEPCKNX
(pyHKUMja. MprmUTYBHE (PYHKUM]e Cy Hajuelthe cMewTeHe y POM memopuju padyHapa 1 HasuBajy ce pom 6uoc.
OBaj ieo 6roca KopUCTK CreLpjaiHe MeEMOPUJCKE YMMOBE erpoMe Koju Ce 6puLly 1 ynucyjy ynTparbyouyactum
CBET/IOCHUM 3pauuma y cneuujanHumM ypehajuma, enpoM nporpamaropvma. KopucHuk, Hajyelwhe, Hema
yTuuaja Ha oeaj geo MC-0C-a. OnwTe xapasepcke gpyHKUnje cy cMewwTeHe y IOC gatoTeum nog HasMBom
10.sys (ogHOCHO, ibmbio.com y ML-A0C-y).

Kepxen nnu jesrpo JOC-a KOMyHULMpa ca anMKaTUBHMM NporpaMmma 1 no noTpedbm KopucTn yHKLmje
ouoc-a. KepHen je cmewTeH y AOC patoteky msdos.sys (ofHocHO, ibmdos.com). CacToju ce 13 cKyna
Xap[BepCKM He3aBNCHMX Onepalmja Koje ce HasmBajy cucTeMckuMm yHKumjama (system functions):

- File & record management (ynpas/batbe gaToTeKkama ¥ CNorosMma, 04HOCHO, CO/bHOM MEMOPUjOM),
- Memory management (ynpas/bare LeHTPaJHOM MEMOPUjOM)

« Ynpas/bate CMNosbHUM, KapakTep-opjeHTucaHum ypehajuma,

« Spawning (aKkTuBMpare Apyrux nporpama),

- Real time clock (pag ca 4acOBHMKOM peasiHOr BPEMEHA).

Mpouecop KOMaHAM KOMYHMUMpa ca KOPUCHMKOM. OH yuuTaBa M MpPeBOAM KOPUCHUYKE KOMaHzge, no
noTpebu yumtasa v U3BpLIaBa Apyre nporpamMe ca ucka guckeTe. MNMpouecop KOMaHAM ce BP/IO YeCTo Ha3mBa
/byCKOM unn wkosbkoM (shell), a cmewTeH je y gatoteym command.com. pouecop KOMaHAn Huje aeo
ornepaTyBHOT CUCTEMA Y Y>KEM CMUCAy, Beh je TO cnewumjasim3oBaHn Nporpam Koju omoryhasa KOPpUCHUKY Aa
KOMaHZyje onepaTvBHUM CUCTEMOM payvyHapa, OLHOCHO, fa KOpUCTW (yHKUMje KepHena. KomaHge Koje
npenosHaje command.com cy: VIHTepHe KoMaH/e, eKCTepHe KoMaH/e 1 6ey (Batch) gatoTeke.

« IHTepHe komaHae JOC-a cy cagp>kaHe y command.com-y. To cy jeAHOCTaBHe KOMaH/e Koje ce
13BpLLaBajy Bp/o 6p3o0.

- EKCTepHe kKomaHze cy nporpamu Koje LLoMMaHA,.LoM yunTasa ca Aucka u n3spLuasa. Hacrasum .exe
WM .LLOM Cy KapakTepucTVKa OBUX JaTOTEKA, a MOry Ce KynuTu UK UX KOPUCHUK HanuLe cam. Cam
AOC ocum MHTEPHUX UMa 1 NPeKo 40 eKCTEPHNX KOMaHAW KOoje Ce UCMopyYyjy Ha CUCTEMCKUM
anckeTama ca JOC-om. Ose, ekcTepHe JOC KomaHAe, Takohe, umajy HacTaBke .com WUu .exe U nMe
KomaHze (Ha npumep: format.com).

-bey jaToTeke cy TekcTyasHe, ASCII, fjaTOTeKe Koje cafp>Ke UHTEPHe, eKCTepHe U gpyre 6aTuUx
KoMaHze. KapakTepucTuka 0Bux AaToTeka je .6aT HacTasak. Kao n npeTxofHe, Mory ce
“CnopyynBaTH ca 0ArosapajyhM copTBEPOM UM UX KOPUCHUK CaM MuLLe.
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Linux

JeflHa o nocnefwunx BapujaHTK onepaTnBHNX cuctema UNIX, umjm je pasBoj 3anoqeo
NuHyc Topeanac (Linus Benedict Torvalds, 28.12.1969.) 1991. roguHe, Ha*"
YHuBep3nTeTy y XeNcuHKNjy, jecte Linux. TopBasiAc je CBOj onepaTBHU CUCTEM 06jaBuo |
Ha VIHTepHeTy 1 NoACTULA0 Apyre nporpaMepe LWMPOM CBeTa fa ce NpuUK/by4ve HeroBom
Aa/beM pas3Bojy. Y6p30 je JIMHYKC MocTa0 Beoma nonynapaH Mehy pavyHapcKum
EHTY31jacTIMa KOju Cy TPaXXWv a/ITEPHATVBHO PeLLIeHe 3a NocTojehe ornepaTnBHe CMCTEME
3a L pauyHape. JIMHYKC je 360r CBOje KOHUenumje CTabuiHor, a jeTMHOr onepaTuBHOr
cucTemMa LOXKMBEO BE/IMKY eKCMaH3njy 1 nonynapHoCT.

Cum60/ NIMHYKC crucTema je Masin NMUHIBUH (Tux).

JInHyKC je NpBOGUTHO OGUMO HamereH 32-OUTHUM MHTENOBMM X86 MUKponpolecopuma (MOYEBLUN Of,
80386), Ha Komma MOXe (PDYHKLMOHMCATK Kao pafiHa cTaHmua (Workstatlon) AN Kao cepsep. Je3rpo IMHyKC
cucTemMa KacHuje je MOAM(MKOBAHO ¥ mpunarofeHo NpoLecoprMa Koju He npunagajy oBOj Knacu, mehy
Kojuma Tpeba uctahmu Intel 1A-64, DEC Alpha, SUN SPARC/UItraSPARC, Motorola 68000, MIPS,
PowerPC n IBM mainframe S/390.

Moxe ce KOHCTaTOBaTV [a AaHallbW JIMHYKC MOAp)Xasa LUMPW CMeKTap fpouecopa U padyyHapcKux
apXMUTeKTypa Of CBUX APYrvX OMepaTuBHUX cucTema. Benmku Leo KOMMOHeHaTa OMepaTUBHOM CUCTEMY
NIHYKC 1043711 CY He3aBWCHW NporpaMepu 1 nporpamepy MCHY npojekTa (Www.gnu.org), Koju npunaga goHaaumjv
3a 6ecnnataH coptep (Free Software Foundation - FSF). Csu onepatueHu cuctemn GNU/Linux Kopucte
JIMHYKC je3rpo, Kao pyHAaMeHTa/IHM Ae0 KOju KOHTPOMLLE UHTepaKumjy n3mehy xapasepa 1 anivkauumja, u
GNU annukaumje Kao gogatHe KOMMNOHEHTe OnepaTyBHOr CUCTEMA.

JINHyKC je pacnonoxue Kao GecnsataH onepaTvBHu cucteM nog nuueHyom GNU GPL (GNU General
Public License), wto Baxkun 1 3a Heke apyre Bpcte UNIX cuctema, Kao wto cy Free-BSD n NetBSD. JIuHykc
je cothTBep ca 0TBOPEHUM 13BOPHUM Kogom (Open Source), LUTO 3Ha4YM Aa je M3BOPHU KO jaBHO pacrosoxXms
N fa ce MOXe MOAMMMKOBATM Tako [a ofrosapa crneunduyHum notpebama. JIMHYKC ce Moxe €n1obogHO
ancTpnbyunpatn Mehy KopucHuumma. OBakaB KOHLEMT je MOTMYHO CynpoTaH KOHLENTY KOMepLujaiHor
copTBepa, rae M3BOPHWU KOJ, HWMje JOCTYNaH M CBakM KOPUCHMK Mopa Aa Mnatu fMueHLy 3a Kopuwiherbe.
KomepunjanHm copTeBep je 3aCHOBaH Ha 3akOHMMa O ayTopckum npasuma (copyright laws); wuma ce
MPONuCyjy orpaHnyerba Koja KOpUCHWULM copTBEpa UMajy Y OLHOCY Ha W3BOPHW KOf, Kopuliherwe U fabe
ANCTprbynpare cogpTeepa. JIMHYKC ce 6ecniaTHO MOXKe npey3eTu ¢ pasnnuntmux Web nokauuja.

4. 4. Tlogena onepatnBHUX cUcTemMa

MpeMa 6pojy KOPUCHMKA, OMepaTUBHM CUCTEMM Ce Aefe Ha:
« jedHoOKopucHMYKe (singleuser) un
« BULWeKopucHuuke (multiuser).

JeJHOKOPMCHUYKM CUCTEMU, KAO0 LUTO MM CaMO UMe roBopu, 06e36ehyjy BUPTYenHy MalluvHy 3a camo
jefHor KopucHYKa. To Cy uiv padyHapcKu cUcTeMm npuarofeHu 3a jeHy PyHKUMjy Uav je pey o cnabujum un
JeTUHMjUM KOHUTypaLmjaMa Tuna MMKpopadyHapa. Y r1aBHOM NX KapaKTepyLle jeBTUH XapaBsep, COMnaHa
npareha nporpamcka nogpLUKa, jeAHoCTaBaH CUCTeM [aToTeka, jeAHocTasaH 1/O cucTeM, a 'y npoLuiocTn n
penatneHO cnabe nepdopmaHce. MehyTum, NpuUINKe cy ce U3MeHWUse, XapABep MUKpopayvyHapa je 0cTao
JEBTUH, a/in cy Ce nepgopmaHce ApacTUyYHO nobosbLuane, LWTO je L0BeNo A0 peann3auuje Bpao KBaIMTETHUX
OrepaTMBHUX CUCTEMA KOjU CYy U Jabe jefJHOKOPUCHUYKW, aiv BULLIENPOLIECHW, Tj. CNOCO6HM Aa 06aB/bajy
BULLIE CUMY/TTAHUX aKTUBHOCTMW.

BVLLIEKOPUCHUYKM CUCTEMW CYy KBa/IMTETHW OMepaTMBHM CUCTEMM KOjU 3axTeBajy jaue XapABepcke
KoH(mrypaumje. TunmyaH BuweKopucHnYkmM cuctem je UNIX, Koju 06e36ehyje cumyntaHm npucTyn 3a BULLIE
KOPUCHMKA MCTOBPEMEHO, MPK YeMy KOPUCHULY NMPUCTYNajy cucTeMy Npeko NocedHNX TepMUHaa.

Mpema 6pojy cMMynTaHNX aKTUBHOCTW, Tj. MPeMa 6pojy NpoLeca Koju ce Mory 13BpLUaBaTyi napasiesiHo um
KBasunapasiesiHo, ornepaTnBHM CUCTEMM Ce [efe Ha:

- jegHonpouecHe (singletasking, singleprocess) u
« BuwenpouecHe (multitasking, multiprocess).
Ha ocHOBY KOMOGVMHOBAHOI KpUTEpUjyMa MOry ce U3BOjUTI TP BPCTe OnepaTuBHUX CUCTEMA:
« JeJHOKOPUCHWUYKM jeaHonpouecHm (single-user, singletasking), kao wTo je AOC;
« JeHOKOpUCHUYKYM BULLenpoLecHu (single-user, multitasking), kao wTo cy OC/2 v BUHAOYS3;

« BULLEKOPUCHMYKM BuLLEenpoLecHn (multiuser, multitasking), kao WTO je jyHWUKC, ann YCNOBHO Ce MOry
npuxsaTuTK 1 BUHAOY3 2000/XP/Vista/7 ykonmko 06e36€ehyjy TepmuHancke ycnyre (terminal services).
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5. Windows - KapaKkTepucTumnke

HakoH yK/byuera padyHapa yumTaBa ce OrnepaTvBHM CcUCTEM. MOCTOje BU3YeNHM U HEBU3YENHM OMepaTUBHY
cucTemun. HeBmnsyenHn onepaTnBHM CMCTEMY Cy CTapuju. KomaHae y HeBM3YeNHM OnepaTUBHUM CUCTEMUMA
3a/ajy ce “yKyuasareM” nomohy TacTtatype. OBaKBY OrepaTUBHM CUCTEMM Ce aHac PeTKO cpehy Ha padyHapvma.
"NaBHM HMXOB MPeACTaBHMK Ha NepcoHaIHUM padyHapuma 61o je JOC (Disk Operating System). BusyenHu
ornepaTvBHU CUCTEMU MMajy jeAHOCTaBHWjy KOMYHMKaUWjy ca KOPUCHUKOM. KomaHze cy npefcraB/beHe
cnmunuama (MKoHe). 3aaBarbe KOMaHAM CBOAM ce Ha M360p oArosapajyhe cimMunLe 1 Kvka Ha kby Y3 nomoh
Muwa. HajnonynapHuju BU3YenH onepaTMBHU CUCTEM Ha NepcoHaiHMM padyHapuma je Windows. [laHac,
roToBO [a N HeMa padyHapa Koju Ha ceby Hema HeKy Of Bep3uja 0BOI onepaTuBHOI cucTema. Mpsa Bep3unja
orepaTMBHOI CUCTeMa BUHAOY3 HOcK 03HaKy Windows 95 1 HacTana je 13 KOPUCHUYKOr nporpama BUHAO0Y3
Koju je pagumo nof onepatueHuM cuctemom JOC. [laHac, akTyeniHa Bep3nja je Windows 7. Of camor HacTaHKa
onepaTuBHW CUCTEM BMHLOY3 Ce pa3Buja y [Be BapujaHTe 3a NMepcoHa/HW padyHap M 3a Mpexe pavyHapa
(Windows NT). OnepatuBHu cuctem HT gocturao je cBox BpxyHal, nojasom cuctema Windows 2000 1 of,
Tafla ce fa/be He pasBuja jep je Bep3unja XP 610 NoKyLLaj fa ce 06e BapujaHTe Cnoje y jeAMHCTBEHM OMepaTBHM
cuctem. MefyyTm, npobiemn y pa3Bojy jeJHOT TaKBOT KOMIM/IEKCHOT OMepaTyBHOI cucTeMa Cy 6uiv NpuanyHo
ontepehyjyhun, na ce n XP nojaeno y ABe BapujaHTe Home Koju je BuLe npunarofeH pagy Ha camoCTa/THUM
payyHapuma 1 Professional koju je BuLLe npunaroheH MpeXxxHOM HaunHy paga.

Y OKBWpY OBOI Kypca 6aBrhemo ce BU3yeNnHUM OnepaTMBHUM CUCTEMMMA, YT/IaBHOM Ce oCnamwajyhu Ha
Windows XP Bep3njy y3 HanoMeHy fa Cy pasnnke y OAHOCY Ha paHuje 1 KaCHWje Bep3nje He Tako 3Ha4ajHe.

5. 1. Pag nod BUHOOY3OM

CBK nporpamy Koje MOXeMO fAa KOPWUCTMMO Ha padyHapy MnosuBajy ce nomohy MKOHMUA Koje mory
npefcTas/baTvi HEKM Nporpam unu cy npeynta (shortcut) go camor nporpama. VikoHmue Mory fia ce Hasase Ha
Aeckrony (MoBpLUMHA eKpaHa Koja ce 1cLpTaBa HaKOH yunTaBara OnepaTuBHOr CUCTEMA, Npe OTBapara 1o
Kojer npo3opa) Uin 'y HeKOM MeHUjy.

Mporpamu Koju ce nokpehy nomohy MKOHULA KOje ce Haase Ha feckTony (MM y HeKOM (hongepy Koju cMo
rpe TOra OTBOPWN) N3BPLUIABAJY Ce aKo:

- iBa nyTa (6p30) KMMKHEMO /IEBVIM TACTEPOM Ha MULLYY NMPEKO CMUMLE - MKOHWLE KOja X NpeacTas/ba, Uin

« KNMKHEMO jeIHOM NIeBUM TacTepOM Ha MULLY NPEKO MKOHWLE 1 3aTUM Ha TacTaTypu NPUTUCHEMO
TacTep eHTep, uin

« KNMKHeMO jeJHOM [leCHM TacTepoM Ha MULLY NPEKO NKOHWLE, a 3aTUM, KaZia ce 0TBOPU NPO30p - MEHU
n3abepemo nesuM Knmkom onuujy Open.
Mporpamun Koju ce nokpehy U3 Hekor meHuja (Start - All Programs - ...) n3BpLUaBajy ce ako:

« KnkHeMo jeiHOM NeBIM TacTepoM Ha MULLY NPEKO VKOHWLE UMK TEeKCTa KojU Ce Hanasn y MeHujy unm
Ouno rae y Tpaumum Koja npekpuea 4eo MeHuja ca MMeHOM nporpama Koju >Kenumo fa nokpeHeMo

« KnkHeMo jeiHOM [eCHUM TacTepoM Ha MULLY NPeKO NKOHWLE U TEeKCTa KOoju ce Hanasn y MeHujy v
6uno rae y Tpaduun Koja npekprea ieo MeHuja ca MMEHOM nporpamMa Koju >Kenmo fia NoKpeHemo, a
3aTuM, Kaja ce 0TBOPU NPO30p — MeHN 1n3abepemMo feBuM Karkom onuujy Open.

BrHA0Y3 Ham Hehe npaBuTY NPob/ieMe ako MKOHMLA Ha KOjy CMO MPUMEHW/IN NPETXOAHY aKLWjy HUje Nporpam.
Hanwe:
« AKO VKOHWMLa NpeAcTas/ba Nporpam - oH he ce N3BpLLIMTMK,
« AKO VKOHWLa npeAcTas/ba pongep - oH he ce 0TBOPUTH
« AKO MKOHULa NpeAcTaB/ba (hajn (4aToTeky) - NOKpeHyhe ce nporpam Koju nprkasyje Taj Tvn nogaraka
(TekcT cajn he ce oTeopnTM y Notepad-y, WordPad-y, Word-y unm Hekom apyrom npotecopy TekcTa
3aBWCHO Of TwWna, cnvke he ce 0TBOPUTK Yy Paint-y unn HeKom Apyrom, oaroeapajyhem nporpamy 3a obpagy
CMKa uTh).
Mpob6nem Mory fa Ham HaripaeBe caMo (paj/ioBK 3a KOje Ha HalleM padvyHapy He NnocToju nporpam Koju mux
0TBapa Wn onepaTMBHU CUCTEM HE NPErno3Haje Kojum ce NporpaMomM (haji MoXke OTBOPUTU. Y TaKBOM Clyyajy
0TBapa ce npo3op - MeHn y KoMe Tpeba Aa n3abepeMo Heku nporpam nomohy Kora »Xemmo fa 0TBOPUMO
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n3abpaHu ajn. HapaBHO, ako He 3HaMO LTa fa n3abepeMo Tpeba Ja Ha TacTaTypm NpoHahemo 1 NPUTUCHEMO
Tactep ECL, 1 Ha Taj HauMH oflycTaHeMO 0/ OTBapara (pajna. AKO HUCMO OAyCTanv 0f, oTBapawa (hajna Beh
n3abepemo Heky o, NoHYfeHUX nporpama Bp/io YecTo (roToBO YBeK) A06MheMo NopyKy onepaTvBHON CUCTeMA
[ia Taj mporpam He nperno3sHaje CTPYKTYpY (hajna n [a ra He MoXke OTBOPUTU. Y HEKMM ClyyajeBrma nporpam he
OTBOPUTU (hajn, ann y jefIHOM, anconyTHO HeynoTpe6/bMBOM 06/MKY (pasHe KyKuLe 1 6p/bOTUHE), Na ra Tpeba
3aTBOPUTU 6e3 NKaKBOI CHMaa nojaraka (fa ce He 6V OLUTETUNN NOJALM Y HEMY).

5. 2. llopgewaBare TacTartype

Mop nofewaBakem TacTaType nogpasymeBa Ce MHCTaMpare TacTaType M nporpamMa (gpajsep - driver)
Koju omoryhasa paf, ca TactaTypoM, nofeLlaBarbe NapaMmeTapa pasa tactatype U npunarofjasarbe Tactatype
3a paf ca HaumMoHa/THUM asbykama.

MpBKM nocao ce 06aBsba NPUINKOM UHCTaNIMPara ornepaTMBHOr cuctema. AKO CMO KyNuam HOB padvyHap Taj
rnocao je Heko Beh ypafuno 3a Hac, Tj. TacTatypa je Beh nHCTampaHa (0CKMM y Cnyydajy Kafja CMO Kynuim HeKy
cneumjasiHy TacTatypy Koju onepaTmBHWM CUCTEM He Mpeno3Haje, annm Yak 1 taga Tacratypa he paguTtu kao
CTaHAapAHa, a 3a crneuuvjanHe yHKUMje NoTPebHO je MHCTaIMPaTU NOAPLLKY ca AWCKETE UK L NoYye Kojy
CMO f0o6unn y3 TactaTtypy).

[MapamMeTpy Koje MOXKEMO Aa MOJELIaBamMo Y pajy Ca TACTATYPOM CY [ < Keyooard properes s =)
BpemMe Koje MPOTeKHe Of TPeHyTKa Kaaa NPUTUCHEMO HEKN TaCTEP [0 |[[ s fnaswee]
rMoyeTKa MOHOBHOI UCMNCUBatba CMMB0/1a KOJU je Ha TacTepy aKo TaCTeP ||| oo pes
Apxmmo nputucHyTum (Repeat delay), Bpeme Koje npoTekHe nsmehy asa .

Repeat delzy:

y3aCcTOMHa Mcnucreara cumbosia Koju je Ha TacTepy KOju [pXKMMO T Long 7 Shor
nputucHyTMM (Repeat rate) n 6p3nHy Kojom he Tpeneputn Kypcop -

LpTULA KOja CTOjW Ha MeCTy re he ce ucnucaty cMm60 Ha TacTepy Koju [ et

hemo nputnucHytn (Cursor blink rate). OBu napameTpn ce nogeLuasajy o ) P

Tako WTo 13 CTapT MeHuja nsabepemo nogmeHn Control Panel ny
HOBOOTBOPEHOM MPO30pPY ABOCTPYKMUM KIMKOM 13a0epemo C/IMYULLYY VUCTIOL
Koje nue Keyboard.

Ha cnuum cy npukasaHu Kv3adu KOZ, CBake 0f, MOMEHYTUX KOMaHAM (|| Cusorbincrts
ca Bp/o jaCHUM (pyHKUMjama, ako Kim3ay NoMepumMo NeBo UK AECHO Y Nere 0 Fas '
NpBOj KOMaHAW Bpeme he ce MPOLY>XUTU UK CKpaTUTW. omeparbe | |
K/in3aya ce 0CTBapyje Nnpesayverbem, Tj. MOCTABUMO CTPE/MLY MULLIA Ha ||
KNu3ay, MNPUTUCHEMO JieBM TacTep W ApXehu NPUTUCHYT TacTep ronty |
MOMEPUMO MULLIA MO MOL/I03U Y KETbEHOM CMepy. -

MofelleHe napaMeTpe MOXeMO TecTUpaTy y 6e/loM MpasHOM OKBMPY Tako LUTO Hajnpe KIMKHEMO JIeBUM
TacTepOM MULLIA Yy OKBMP, & 3aTUM MPUTUCHEMO 1 3a4PXKUMO NPUTUCHYTUM HEKW Of TacTepa Ha TacTatypu. AKO
HMUCMO 33[0BO/bHM NOZELLEHUM NapamMeTprmMa MOXeMO NX MeHaTU CBe 0K He Oyaemo 3a0B0/bHN. Kaga 6yneMo
3a[J0BO/bHI MOJELLEHNM napameTpuma noTpebHO je Aa IeBMM TacTepoM K/IMKHEMO Ha gyrme Apply, ako
YKEeNMMO jOLL HELLTO Ja NojeLuasamMo y 0BOM npo3opy viv Ha gyrme OK, ako cMo 3aBpLUvv ca nofeLuaBarrmMa.
Ha nyrme Cancel heMo KMKHYTUW ako »Kefimmo fa o4ycTaHeMo Of NPOMeHe napameTapa Tactartype.

MofelaBare je3nKa ocTBapyje ce Tako WwTo u3 CTapT mMeHuja nsabepemo nogmern Control Panel ny
HOBOOTBOpPEHOM npo3opy nsabepe Regional and Language, 3atum nnctuh Formats. Osfe nofeLuasaMmo Kako
he ce 3anucueaty gatym v Bpeme. MOXemMo KOpUCTUTU NpefemH1caHe uam camu geuHucaTtv opmarte. Y

Click here and hold down a key to test repeat rate:

[OHEM OKBUPY BUAUMO KAKO  CE [ region and Longunge B | customize Format =
'qemVIHVICaHVI ¢)OpMaTVI OApa)'(aBajy Formats ‘Lucatioaneybuardsand LanguageslAdministmlwel Mumbers | Currency | Time | Date
Ha npumepuma. Ayrme Additional ||| rme Bomle

H H erbian (Cyrillic, Serbia - Positive:  123.456.739,00 Negative:  -123.456.789,00
settings faje HaM MOryRHOCT fa || [sen e e ] !
(hopmaTmpamo CBe TUMOBE NOAATAKA: |||  oseandtmefomas
[IeUVIMaHe, MO3UTUBHE U HEraTUBHe ||| et [t d pecimil bt ! -

. - Long date: [ MMM yyyy - No. of digits after decimal:
6p0JeBe' MepHe JeAMHML"e’ O3Hake Short time: [Hemm - Digit grouping symbol: . -
BanyTa, BpEME 1 AATyM. longtime [Fenmes B! Digt grovping:

AKO CMO 3a,U|OBOfbHV| nOAeLUeHVIM First day of week: [HOHEAEIbEK '] Megative sign symbol: - -
(*)OpMaTVIMa I-IOTpe6HO je KﬂMKHyTM What does the notation mean? Negative number format:
Ha gyrme OK, a aKo XenuMo fJa|| wfee  auxs :
BPaTMMO MpefeduHMcaHe dopmate :"gdmi ;;i“”sapm ;tpmtmm
OoHAa Tp66a KNMWUKHYTWN Ha ,D..ere Lungtime; w111 Standard digits:
Reset (cBu dopmatu ce Bpahajy Ha Use raive i
no4vyeTHe BPeAHOCTU, HE CaMO OHW ||| seenineto ism sbout chonging lsngueges and repionl formts ClickReset o restore the st defulsings or
Koju ce npukazsyjy), a 3aTum Ha OK. =
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N N - 3
“# Region and LBHQ_ @ ¥ Region and Language @ e Text Services and Input Languages &J

Fomats | Location | Keyboards and Languages | Admini ] | Formats | Location | Keyboards and Languages | Administrative

Generzl | Language Bar | Advanced KeySettingsl

Some software, including Windows, may provide you with additional content Keyboards and other input languages Default input language

for a particular location. Some services provide local information such as news To change your keyboard or input language click Change keyboards.

and weather. Select one of the installed input languages to use as the defautt for all input

fields
Current location: Change keyboards...
Serbia - How do 1 change the keyboard layout for the Welcome screen? Serbian (Cyrillic, Serbia) - Serbian ([Cyrilic) -
Pisple fanguage Installed services
Install or uninstall languages that Windows can use to display text and Select the services that you want for sach input language shown in the list
where supported recognize speech and handwriting. s the Add snd Remove buttons to modiy this et
5 Installfuninstall languages... T+ Ink Comsction s
E Serbian (Latin, Serbia)
| & Keyboard

e w Serbian (Lating L
- = Other
-« Ink Comection
| E Serbian (Cyrillic, Serbia)
. 5 Keyboard
i« Serbian (Cyrlic)
- = Cther

i w Ink Comrection L
Seealso - | [ Move Down I

mn

Default location

How canlinstall additional languages? b
ok ] [cancel ) o] |
e Add Input Language @1
Ha nuctuhy Location fe(MHULIEMO NIOKAUM]Y KOJY KENMMMO [ || succt e igusse o addusns the checkbosesbeion,
OnepaTVBHU CUCTEM MPENO3Haje Kao MaTU4Hy. BUTHO je 3HaTK LiTa je Ha | S i) oo =
0BOM nuctuhy gemHUCaHO, jep NOjeAvHW NporpaMn Majy pasivynre - Flshon tore..
Bep3uje 3a pasimumuTe nokauuje. O ik carecton

Ha nuctuhy Keyboards and Languages AeuHULIEMO KOje heMO | 2 e tam Semna sndrerzeanina)

7 Serbian (Latin, Montenegro)

TacTatype KOpUCTUTU KOA YHOCa NojaTtaka U je3nK KOjUM he OnepaTUBHY || serbian tatn. seba snd ontenegro (Former)

- Serbian (Latin, Serbia)

cucTem ucnucmsaty mopyke. Moxemo [Jofati MpowsBo/baH 6poj  wrees

TacTatypa, a je3vk onepaTUBHOI CMCTeMa 3aBWUCK Of Bep3nje Koja je - Clunted States-nteratora

- D ow More...
WHCTaMpaHa 1 He MOXKe Ce jeJHOCTaBHO NMPOMEHUTH. a..o_ﬁhk "’ I
|| Ink Correction

Knuk muwem Ha gyrme Change keyboards... oTBapa npo30p Text| e sesotoss tebos (soutr afica)

r-Setswana (South Africa)

Services and Input Languages ca Tpu nuctuha. Ha NpBOM, Y BENIUKOM | ¢ s o) -
OKBMPY CY je3nLy Koju cy MHCTampaHu. OBAe MOXeMo fofatvt uam |- — J
YKNOHUTU fednHuLMje TacTaType. AKO Ha /INCTU HEMA JE3NKA KOJU [ 7o sovee ma o tangiiges )
XXENMMO KNnkHyhemo neBMM TacTepom Ha ayrme Add, a 3atum y -

HOBOOTBOPEHOM MpPO30py MNpoHahu je3uk, wu3abpatv AeuHULM]Y

[m ]

General | Language Bar | Advanced Key Settings |

Language Bar

TacTarype v KIMKHyTn Ha gyrmMe OK. AKO XXennMo fa L04AMO JOLU HEKU ||| © foating on Deskor

je3vk noHoBo heMo KNMKHYTU Ha Add ¥ MOHOBUTU MOCTYMaK. AKO He ||| @ Deckedinibetesia

YKenmmo aa fofajeMo Hose aerHuunje KnmkHyhemo Ha OK 1 3aTBoputm || 7

CBe 0TBOpeHe npo3ope. [Npe Tora 6ucMo Tpebann fa 0APeLMMO KOja hie Of ||| [ swwtre lanauage baras rersparnt hen nactive '
MHCTaIMpPaHnX feduHuLmnja 6UTK NpefedrHNcaHa. TO Ce Pafy TaKO LUTOQ ||| ©/ovastnsl e oaricons n e esar |
Ce Y TOpPHEM, MarbeM OKBUPY, KIMKOM Ha CTPEMWLY Ha [ECHOM Kpajy [|| /5ot esoe tommosctr |
OTBOPM /IUCTa 1 Ca He Ce n3abepe XerbeHa geuHumja. I

Koju cy cBU je3nuy MHCTaNMpaHn MOXXeMO BUAETU Y LlECHOM [OHEM
yrny CTapT MeHuja, ako K/IMKHEMO /IeBUM TacTepOM Ha O3HaKy
TPeHYTHO aKTUBHOT je3unka (Language Bar). Ha nuctuhy Language Bar
hemo ogpeanTn Kako he ce npukasuBaTV WHCTanvMpaHe AevHuumje
Tactatype. V36op gemHMLMje ce BPLWIWM KIMKOM JIeBUM TacTepoM Ha |
HEHY 03HaKy CBaku NyT Kafa Ce MOKpeHe Heku nporpam (YKOMKO He oK) [ Conea ] [_tooh ]
YXeNMMO Aia KOPUCTUMO MpefeduHucaHy). - -

5. 3. lNopewaBare Mulla

Moa nojellaBaweM MuLLA MofpasyMeBa Ce MHCTa/iMparbe Mywa 1 nporpama (gpajsepa - driver) Koju
omMoryhasa paf ca MULLOM, NOJeLLIaBaHke rnapamerapa paja Tactepa Ha MuLy 1 npunarofasame usrniega v
MoHaLLiara rNnokasmeaya nosuuuje MuLLa.

MpBKM nocao ce 06aB/ba NPUINKOM MHCTaIMparba OnepaTuBHON c1ucTemMa. AKO CMO KyNIv HOB padyHap Taj
rocao je Heko Beh ypamo 3a Hac, Tj. MULL je MHCTaMpaHa (OCUM Yy Cy4ajy Kafja CMO KYMWn HeKy crieuujaHy
BPCTY KOjy OMnepaTuBHY CUCTEM He MNpero3Haje, aiv Yak v Tafa M he pafuTi Kao CTaH4apAaH, a 3a cneupjaiHe
(hyHKUM]e NOTPeBHO je MHCTaMpaT NOAPLLKY Ca AUCKETe UKW LA NioYe Kojy cMo fobunu y3 ypehaj). Muwa
(n TacTaTypy) Koju je noBe3aH npeko PS2 npuk/byyka He 61 Tpebasio UCK/bYUYMBaATU U YK/bYUMBaTU [OK je
padyHap YK/byuYeH jep Modke fohv [0 KBapa Ha KOHTposepy. Mpuankom 3aMeHe muLia (360r KBapa Uin Hekor
[pyror pasnora), NpBO UCK/bYYMUTI pavyHap, NPUKbYYUTKU ypehaj, a 3aTUM YK/bYYUTU padyHap 1y Hajsehem
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6pojy cny4ajesa ornepaT1BHU CMCTeM he ay TOMATCKW NPenosHaTy HoBY ypenaj 1 MHCTanmpaTu ogrosapajyhu
nporpam. ¥ cny4ajy Aa ce To He iecu nocTyna ce no ynyTcTBy Koje ce ,u,o6vua y3 MuLLa.
Csa nofeluaBarba MULLIA OCTBapYyjy Ce M360pOM KOMaHAE MOUSE W3 [ 7 vous propertes et =)
Control Panel - a (Control Panel\Hardware and Sound, na Mouse). Buttons | Poiner | Ponter Opions | Wheel | Hardar]
MofelwaBare Mapametapa paja Muwa nogpasymeBa [AePUHUCAHE | | euen cororsion
rnoHallarba N1eBOr M [IeCHOT TacTepa. MULL je HOPMasHO MOJELLEH 3a| | lwchemensisecodorbion »
[eCHOpyKe. AKO Ham TO He OArosapa MOTPEOHO je KIAMKHYTU Ha | — othemeyoseiommy o J
KBagpatuh nopeg Kora nuvwe Switch primary and secondary buttons n b
NneBn N fecHn Tactep he 3ameHUTU yHKUmMje. [pyro nofellaBare je | Dosecicmss

Doubleclick the folder to test your setting. If the

Op3nHa KOjoM MULL pearyje Ha ABOCTPYKM KUK. [la GUCMO MAKCUMAUTHO ||| ioerdoes ot openor s,y ing 2 dover |

setting

paLnoHasHO pagunn nomohy muiia, 6p3vHa KOjOM MULL pearyje Mopa || swes sos pa— |
6UTK ycknaheHa ca Halmm MoryhHocTuma. To ce NOCTUXKE NoMepaHeM |

ClickLock

Knm3aya neso (Slow) nnm gecHo (Fast) OHOMIMKO KOMMKO Hama OAroBapa. | mimunen cickios
fla 6ucmo nposepuny Aa Nn je NofellieHa Op3vHa 0A4roBapajyna y OKBUP || Essesesto niottords ot b down e e

nopes KIMKHyhemo [Ba MyTa OHO/MIMKO Op30 KOMMKO je TO Hama | et |
HOPMasHO, ako ce (honaep 0TBOPX Bp3nHA Ham OAroBapa U MOXEMO je

3a[pXat uny npo6aTtn aa je mosehamo, ako Ce Huje Hvue oTBOpWNA oy ] |
6p3VIHy Tpe6a CMaHDVITVI ¥ Mouse Properties - I&‘ * Mouse Properties — &J‘
MopeLlaBare N3rnesa nokasmsaya :
- Buttons | Foirters ‘ Pointer Options IWheel | Hardware‘ | Buttons I Po\nte(sl Poirter Options |Whee| I Hardware
no3uLinje MyLLIA W HEroBo NoHallare (|~ .
MPUIMKOM MOMeparba MULLIA MOALLIBA ||| iy ses s s 3| Select  porterspeed
ce Ha mcTuhuma Pointers u Pointer S O fm
Options. OBa nogeLuaBar-a MMajy camo ! 19 Enbance poter preciion

Customize: Snap To

€CTETCKe BpPeaHOCTW, Na MUX Hehemo

|‘|oce6H0 O6JaLL||-baBTV|. : ‘:& D?gg;wabti;aIWmavepaimertothe default button in a |
Ha nuctuhy Wheel nogewaBmo || "= 1 sty

CKpOﬂOBaHDe eraHa Ka..qa ce I'IOerhe Working In Background I |:§ [T Display pointer trails I

TOYKMh Ha MUy (aKo MU KMA ||| B ;

TO4YKuh, HapaBHO) 3a/laBateM OpPOja |||  recn sae , | @ bido porer i hping

peAOBa Ha eraHy KOjVI CKpo‘nyjy MnM @] Enable porrter shadow l::? [] Show location of pointer when | press the CTRL key |

Ae(b NHNCatbEemM lqa' ce nome pal—be M Alow themes to change mouse pointers f

Toukuha npenasn Ha cnegehy wuam —

MPETXOAHY CTPaHy. _ -

o. 4. lNopewaBaHne nsrnena geckrona

MofellaBatbe AECKTOMa 1Ma 3a U noBehaBare BUA/bMBOCTU UK CTBapake NpujaTHMje atmocdepe 3a
pap. Ha npasHom feny feckTona (138aH 61710 Koje Of MKOHMLA Ha ieCKTOMY) KMKHYHeMO AeCHIM TacTepoM 1
113 OTBOPEHOr MeHUja U3abpaty onumjy Personalize. OTBopuhe ce NPO30p Kao Ha CiuUy. Y BENMKOM OKBMPY

Ha CpeAvHI Npo3opa 6upamo Teme. Ha BpXy OKBYPa Cy —— =
@vv E ) Control Panel » Appes Personalization » Personalization = = = Panet
TEME KOJe CMO MM ,U,ed)I/IHI/IcarII/I, awucnojcy I'Ipe,u,e(*)VIHl/lcaHe @

Control Panel Home .
Change the visuals and sounds on your computer

TEME KOje MOX>XeMO Vl3a6paTVI KIMKOM MULLIEM. sz Clk them 0 changethecestiop bactound,vindow oo souncs,andscrensver ol once

Change mo:

Vcnog oBor okBMpa Cy KOMaHAe 3a MOAELLABAHE | o eomme
[o4aTHMX MapameTapa: civka Ha pgecktony (Desktop E'P
Background), 6oje (Window Color), 38yun (Sounds) u
3alUTUTHUK ekpaHa (Screen Saver). h
Kn1kom Ha npBy KoMaH/y 0TBapa ce Npo3op 3a 136op | -
nnyctpauuje Koja he 6uty nosagnHa geckrona. M3bop ce ﬂ Ca‘-l bg ﬁ @
BPLUM K/IMKOM Ha >Xe/beHy WaycTpaumjy u 3aTum Ha e
ayrve Save changes. MNpe KvKa Ha 0BO AyrMe MOXemo =
nofecuT 1 ga ce cnvka ckynu unm passyde (Fill, Fit, | @Jﬁ:l
Stretch), fa ce ymHOXM 0 nonykasara gecktona (Tile)
nnn fa byge Ha cpeguHmn geckrtona (Center), ako HeHe |

AvMeH3Mje He oarosapajy pesonyumju ekpada. Takone, | E'Fﬁ‘ﬁ-.ﬁ-.

aKo CMo n3abpanu ga ce nosaguHa mera (Slide Show),

My Themes (1)

Windows 7 Basic Windows Classic High Contrast #1 High Contrast #2 High Contrast Black

0Bfle MOXXKeMO AerHMCcaTV BpeMe 3apXKaBatba NojeaunHe |

nunyctpaumje Ha nosaguHn v ga v he pepocneq | =

nojae/bMBara OUTK yBEK UCTU UK he ce Ha ciy4ajaH| o | = IS
Hauum ogpehuBaTtu pegocnes Kojum he ce nojaB/bmBaTn. | oo e




9 e =T _ —
&5 )=[E » ContolPanel » Appearance and Personalation » Personalation » Desktop Background « [ [ seareh ControtPanet 21 | @()=/& « appesrance sncPerscmolston » Persenatzation » Window Colrand Appeaance [ #][ Search Control Pane 2]
Picturelocation: (Windows Deskiop Backgrounds ) (EEwen) - y
B = R ddee
# Characters (6) [7] Enable t
&y : I Advanced appearance settings..
Emm
4 Nature (6)
| B BEER
| 4 Scenes (6)
|| 203 |
- ) v o o (e W:n;:v‘(}olovand Appi;:; - /__—: -:_ ==
[Jyrme Window Color omoryhasa 136op 60ja 3a OKBUPE U APYTE LENOBE | o caer sndsesrce |
npo3opa. JefHoCcTaBHa NofeLliaBara ce BpLLe N360poM 60je 1 noMeparbem —
knusaua. Knnkom Ha gyrme Advanced Appearance settings... oTBapa ce|| | ===
npo3op Window Color and Appearance 3a [eTa/bHO NofeLlaBake CBUX Norml Salected
efleMeHara nposopa. et
(& souna &= [Oyrme Sounds oTBapa npo3op 3a || Message Box
Playback | Recording | Sounds | Communications | nO,ﬂ'eLLla:Bal'be 3BquMX e(*)eK.aTa Kao Hemste oK f
sopmatmes ot sore e sy, | PEAKUMIE HA Hekm porafia) (kK | === TARIAIAY ||
have modified. MULleM Ha HEKWU 06JeKaT, OTBapaI-be | hareapp\yumy.fyouhav’asemctedthaw.nduws?Bas.:thamaoran&asaof
[S‘j:n":;:jj;m - ] e UMW 3aTBapar-e Npo3opa, MorpewaH || w ot
| toomssons oo cannc towaina || YHOC WM 360D M AipYTO). e T
sound scheme. dyrme Screen Saver oTBapa !
| e —~  |[npo3op Screen Saver Settings y kome
RS- || ce Grpa nporpam 1 NocTaB/bajy Herosu =
g Crcl bty Ao napamMeTpun. C_Kp_I/IHCejBepVI cy noce6Hu — e v |
-] Default 5eep - || nporpamu unja je hyHKUMja fa NOCNe |[/ e
7] Play Windows Statup souns M3BECHOr Mepuoja HeaKTUBHOCTU
— v i | amee | ||PAYYHapA KOjU j€ YK/bYUEH MOuHY Aa
Ce M3BpLUABAjy 1 CTa/IHM MPOMEeHaMa
«wo ||| OCBET/bEHMX Tayaka ekpaHa LUTUTe
eKpaH MOHUTOP Of KOHCTaHTHON
bomb6apaoBaHba CHOMOM e/1eKTPOHA Camo jefiHe TauKe KOZ LpT MOHUTOPA, |
OAHOCHO, CnpevyaBajy CTBaparbe Mpsba 0f MPETXOAHWUX HEMOKPETHUX ||| sceensover
C/NKa Ha ML U n1asMa MOHUTOPUMA, APYTUM pedrMa LUTUTe MOHUTOP Of saing._] [ previen
owwTeherba. CTaHAAPAHM CKPUHCEjBEPU Ce UCMOopPYYYjy ca OnepaTUBHUM | : ) on resume, dipay logon sreen !
CUCTEMOM. HbMXOBM Ha3MBM MOTY Ce BUAETW Y OKBUPY SCreen Saver || fovemnssemes 5
K/IMKOM MWLLA Ha CTPENNLLY Ha [ECHOM Kpajy OKBUPA. Pa3HV MapaMETPU ||| i sismposmnge o |
ce OBAe MoOry nofewaeaTv, Ha mpumep Ko nnamsajyher 3[, TekcTaf| -~ |
MOXEMO HanmcaTy TEKCT Mo U36opy, 13abpati BPCTY W BEIMYMHY C/0BA, | o) Lo ) [ |

6p3nHY KpeTarba TEKCTa M Pas/MumTe akpobaTcke enemeHTe (poTaumja
TEKCTa, KNaLKatbe 1 CMYHO). MofeLleHe napamMeTpe BUAMMO Y NPUBjY OKBUPY, a aK0 XKeSIMMO [a BUAMMO Kako
he To U3rneaaTn Ha YMTaBOM eKpaHy KIUKHyhemo gyrme Preview 1 ymupuTi MuLia (ako ce MuLL nomepu

NpvBjYy Ce ayTOMaTCKWN UCK/byuyje).

Kop ckpvHcejBepa BaXHO je MOAECUTM W Bpeme Mocne Kojer ce yK/bydyjy. Hajmara BpeaHOCT OBOT
napamMeTpa je 1 MUHYT, anu je TO NpPeKpaTak Neproj 1 MOXKe Hac HepPBMPATMK CTa/IHO M MPEYECTO YK/byUMBaHe
CKpuHcejBepa. MpenopyyrbmBa BpeaHOCT je 0Ko 10 MmHyTa. OHM KOju page ca NoBep/bUBMM NofaLymMa Tpeba
[a aeuHMLy 1 da ce nporpam UcK/bydyje y3 yHoc wudpe (password, ca wundgpama Tpeba nasuTu, ako
3a60paBUMO LINMPY, a YK/bYUM Ce CKPUHCEjBEP jeAMHM HauMH Aa Ce UCK/bYUM je Aa Ce pecTapTyje padyHap,
anv OHAa Ce CBW HecayyBaHW nofaum rybe, a HaCUMHUM UCK/bYUereM pavyHapa Moxe fohu 1 ao owTehewa
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HEKMX CUCTEMCKMX faToTeka. Knukom Ha gyrMe Change power settings Ha 0BoM nucTuhy oTBapa ce Npo3op Yy
KOMe MOXEMO MOJECUTM TMOoHalliakbe padyHapa (MOHMTOP, Xapf AWCK M Lo CUCTEM) Yy Cyudajy Ayxe
HeynoTpe6e [0K je onepaTyBHY CUCTeM aKTVBaH. [laTe Cy Heke NpefeduHMCcaHe LeMe Koje Ce M0 Xe/bi Mory

MeraTh (a1 ce He Tpeba NpeTepaHo UrpaTu 0BUM NojeLlaBakbnuma).

Ha npasHom geny geckrona (13BaH 6110 Koje 0ff UKOHMLA Ha AeCKTory)
KIMKHYheMo [ieCH1M TacTepoM 1 U3 OTBOPEHOI MeHMja n3abpartu onumjy
Screen resolution ako >enMmMo ga npoBepumo NN NoLECUMO Pe3onyunjy
ekpaHa (6poj Tauaka 13 Kojux ce cacToju CavKa Ha Aecktony) u 6poj 6oja
KOje ce KOpWCTe KO ucLpTaBara C/mKa.

3a 15” MmoHuUTOpe cTaHfapaHa pesonyumja je 800x600 Tavaka, 3a 177
MOHUTOpE je 1024x768, Kafa ce paav 0 LUpPT MOHUTOPUMA [OK Kof nua v
nnasma MoHuTopa Tpeba cneamTn ynyTCcTBO Npon3sofhaya 0 ONTUMAsHO]
pesonyunju (koja je Hajuyewwhe 1280x1024, 1680x1050 mnm 19201080
3aBMCHO 0Of, TWna MOHUTOPA). KBa/IMTETHUjU MOHUTOPY [03BO/baBajy U
MHOrO BuWLLUE pe3onyuuje, anv Tpeba 3anaMTUTK Aa BuLla pesonyuuja
HY>XHO JOBOZM [0 CMar-eHba MKOHULA Ha IECKTONY ¥ C/10BA Y Ha3vBMMa U
MeHMjMMa LUTO HWje MPUjaTHO 3a OKO, Ma Ce OHe He KopucTe (0CMM ako

HaM BMCOKa pe3onyLmja Huje obaBesHa UK ako je MOHUTOP Masno Behn). |

5. 5. llopgewaBaHe BpemMeHa 1 gatyma

Bpeme 1 gatym ce Ha padyHapy npate CUCTEMCKUM YaCOBHUKOM. OH |-

ce Haraja eHeprujom m3 6atepuje Koja je yrpaheHa Ha MaTtU4Hy Maovy
payyHapa. Bek 6atepuje je 0KO 7 rofvHa, anv Moxe 61Ty 1 kpahu 1 Byxm
LUTO 3aBUCK Of, pasnnumTux haktopa. buno kako 6uno, byayhu ga cart
MOXe [1a KaCHU W/In XYypW, MOpamo 3HaTu fa nojecumo TayHo Bpeme U
[aTyM Ha padyHapy. To ce MoCTWXe CUCTeMCKOM KomaHzom Date and
Time Properties. [Jo oBe KomaHze hemo ctuhu:

- Tako WTo hemo y CTapT MeHujy nsabpaTwu Control Panel, 3aTum
Clock, Language, and Region, a oHga Date and Time.
« KIMKOM Ha caT Yy JOHeM AeCHOM Yriy ekpaHa u nzabpaTu Change
date and time settings...
Y OTBOPEHOM Mpo30py BMAMMO CBe MOCTaBKe Be3aHe 3a BpeEME,
4aCoBHY 30HY, AaTyM U ApYyro.

[a 6CMO NOCTaBUAM XKE/bEHW AAaTYM M BpeMe KIMKHYheMo Ha gyrme L
f . Date and Time Settings q‘ - ﬁ‘

Change date and time...

[a 61uCMOo NoCTaBUN XXerbeHU faTyM Yy OTBOPEHOM NPO30pY Y OKBUPY
Date: nogecutu gatym (KIMKOM Ha rOAMHY MojaB/byjy Ce CTpenuLe rope
1 [OJe KOjUMa Ce MOXKe MPOMEHWUTI roAvHa, CTPenuLama fIeBo 1 eCHO Ha
MOYeTKY M Kpajy Ha3nBa Mecelia Mewa ce Mecel, 1 FoAnHa, a KIIMKOM Ha
ofrosapajyhu 6poj nofelasa ce pefHn 6poj gaHa y meceLy).

[a 6CMO NOCTaBU/IM XKerbeHO (Ta4yHO) BpeMe y OTBOPEHOM Mpo3opy Y
OKBMpYy Time: nocTaB/bakbeM Kypcopa Ha caT UM MUHYT y3 nomMoh MuLua
1 3aTUM KNMKOBKMA Ha CTPeNnLe rope Uim one noctasB/baMo BpeMe.

Y oBom npo3opy je n kKomaHga Change calendar settings Koja Ham
omoryhaBa fja NpOMeHUMO NOCTaBKe hopmarta 3a faTym v Bpeme (1 gpyre
(hopmarte, asin Taj NPO30p CMO Beh paHuje onucann).

Kaga cmo noctasunu cee napametpe KnnkHyhemo Ha OK pfa 6m ce
nocTaBke 3anamtune uam Cancel ako ofycTajemo of 13MeHa.

[la 6UCMO NMPOMEHM/IN YaCOBHY 30HY Ha MPBOM MPO30pYy NeMO KIMKHYTK -

Ha gyrme Change time zone... OtBopuhe ce npo3op Time Zone Settings y
KoMe hemo, y MpBOM OKBMPY MOLECUTN YACOBHY 30HY Y KOjOj >XMBUMO
(unn >kerbeHy). TpOMEHOM 4acoOBHe 30He, ayTOMATCKM Ce Meha
CUCTEMCKO Bpeme. YUekOOKC MCMOL OKBMpa [03BO/baBa OMepaTvBHOM
cUCTeMy [ia ayTOMaTCKM nomepa caT yHanpes Win yHasagj Kaja je To
npeasuheHo y n3abpaHoj YaCOBHO]j 30HM.

Kaga cmo noctasunv cBe napametpe KinkHyhemo Ha OK pa 6u ce
noctaske 3anamTune uam Cancel ako ofycrajemMo o4 U3MeHa.

=[S

pel

\:/'\:) [ < Displ... » Screen... ~ [ #2] [ search Con..

Change the appearance of your display

1. SyncMaster ~

|| Display:

Resolution: 1600 = 1200 (recommended)

-

Orientation:

Advanced settings

Make text and other items larger or smaller

What display settings should I choose?

Apply

- LA 2

Date and Time

Date and Time | Additional Clocks | Internet Time |

Date:
2, Hosembap 2013

Time:
12:57:14

%) Change date and time...

Time zone

{UTC+0L:00) Belgrade, Bratislava, Budapest, Ljubljana, Prague

Daylight Saving Time begins on 30. raapt 2014 at 200. The clock is settogo | ||
forward 1 hour at that time.

Notify me when the clock changes

Get more time zone information online

How do I set the clock and time zone?

Apply

Set the date and time:

Date:

4 HoeembBap 2013 »

no yT Cp Y€ NE Cy HE
28293031 1£2] 3
4 56 7 & 910
11 12 13 14 15 16 17
18 19 20 21 22 23 4
25 26 27 28 29 30 1
23456 7 8 U

EEEDS
|
Change calendar seftings
0K ] [ Cancel ] |
7 Time Zone Settings Iﬁ‘
Set the time zone:
Time zone:
I(UTC+01:UU) Belgrade, Bratislava, Budapest, Ljubljana, Prague -
[#] Automatically adjust clock for Daylight Saving Time
I|  Current date and time: 2. negemBap 2013, 12:57
Il
|
= = — e
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5.6. dongepu

View 3
Sort by 3
Refresh

AKO XXenvMmo fja Mamo Heku (ongep y kome hemo yysatu
oApeheHy rpyny patoTeka (thajnoBa) TEKCTOBM, CINKe,
(hMIMOBM, MYy3MKa WA HELUTO LUTO HaMm je MoTpebHO aa byne
13[BOjeHO 0 APYrMX NogaTaka Mopamo ra Kpeuparu.

dongep ce MOXe HarpaBuTW BP0 jefHOCTaBHO Y =
HEKO/IMKO KOpaKa:

Paste
Paste shortcut

Groove Folder Synchronization 3

New 3

- 13abepeMo MeCTO Ha [JeCKTOMNY U1 Y HEKOM Apyrom B Screen resolution -
OTBOPEHOM (hongepy rae XKennmo a Kpevpamo CBoj - sa"ge“l ‘;’J
(bonp'ep’ - ersonalize _ E

« KnMKHEMO fieCHM TacTepom Ha MUy n oTeopuhe ce
Mai MPO30p - MEHH, ‘%

« MocTasumo cTpenuuy muwia Ha onuujy New 1 oTsopuhe 2
Ce jOLU jefaH Npo30p - MeHK, o2

- [loBegemo cTpenuuy Muwa Ha onuujy Folder y Tom MeHnjy g %
¥ KTMKHEMO NEBUM TacTepoM Ha MULLY

- Ha n3abpaHom mecTy he ce nojasuTu camuunla ongepa
ncnog Koje nuwe New Folder,

- Momohy TacTaType hemo ucnmcaTm >Ke/beHo nme
Hawer cpongepa u NPUTUCHYTU TacTep EHTep

AKO HUCMO 33[]0BO/bHYI aTUM MMeHOM hosiaepa Un HACMO

yonwiTe fanv vve qonaepy Unm 13 6uno Kojer Apyror pasnora

KENMMO [a NPOMEHUMO UMe donaepa NocTynuheMo OBaKo: ©

- [MocTasnheMo CTpeuLy MyLLIA Ha UKOHULY dhongepa v KﬂI/IKHyheMO ,CI,eCHI/IM TacTepom,

« 3 oTBOpEHOr MeHuja nzabpahemo onuujy Rename

Folder
Shortcut

Microsoft Office Access 2007 Database
Bitmap image

CorelDRAW X3 Graphic

Contact

Corel PHOTO-PAINT X3 Image
Microsoft Office Word Document
Journal Document

ODF crtei

ODF prezentacija

ODF tablica

ODF tekst

Microsoft Office PowerPoint Presentation
Microsoft Office Publisher Document
WinRAR archive

4 Snapshot File

Text Document

| Corel Ventura 10.0 Publication

Microsoft Office Excel Worksheet
Cormpressed (zipped) Folder
Briefcase

- Momohy TacTaType heMo UCNUCATU HOBO, >KE/LEHO UMe (honaepa U NPUTUCHY T TacTep EHTep

HanomeHa:

Y jegHoM ongepy He Mory nocrojatu Asa nogdongepa (nam aga ajna) ca UCTUM MMeHOM. IMeHa ce
Mopajy pasnnKoBaTy mMakap y jefHom cnosy. Koj fasarba MMeHa [J03BO/bEHO je KOPUCTUTU BeNnKa 1 Mana
C/I0Ba, /11 CUCTEM He pearyje Ha wuX, Tj. (hosigep ca MMeHoM NMucma nma UcTo ume Kao u ongep NMMCMA
nnn nucMa. Mana v Befivka cfioBa 'y uMeHnma gongepa (1 hajnosa) MMajy camo ecTeTcKy BpefHOCT. Takohe,
KOJ [iaBaka MMeHa He 61 Tpebasio KopnuctuTn hupunnyHa cnosa Kao Hy natMHuyHa cnosa LU, h, Y, i n X jep,
1 aKo Ce ornepaTuBHY cUcTeM Hehe MoByHMTK 360r 0BMX CNOBA M ca BEhHOM MporpamMa Koje Kopuctumo Hehe
6uTK npobnema, ann jow Ayro hemo KOpUCTUTU U HEKe nporpame Koju Hehe mMohu oTBOpPUTK (hajioBe U

(hongepe ca 0BakBUM MMEHUMA.
AKO 13 HEKOT pasfiora »enmmo ga nsbpuwemo dongep (Maxkra — 6pucarem ongepa dpuile ce n cee

LITO Ce Ha/la3n y bemy) NocTynuhemo 0Bako:
[MpBY HaYNH
«[MocTasnheMo CTpeuLy MyLa Ha UKOHULY dhonaepa v KIMKHyheMo JecHUM TacTepom,
- 3 oTBOpEHOr MeHnja nzabpahemo onuujy Delete
- OnepaTuBHK cUCTEM he HAC NMTATK JeCMO I CUTYPHM Ha LWTa hemo 04roBopuTY NEBUM KIMKOM Ha Yec

Lpyrv HauuH

- [ocTasMo CTpenuLy Mua Ha MKOHULY hongepa n KIMkHyhemo nesrM TacTepomM,
«Ha TacTaTypu npuTucHemo TacTep Delete
- OnepaTuBHM cucTeM he HaC NIUTATK jJeCMO M CUTYPHU Ha WTa hemMo 04roBOPUTU IEBUM KMKOM Ha Yes
Bpucare hongepa Ha 0Baj Ha4YMH HUje AeMHUTMBHO. Havme, oBako ce (honfep CMewTa y Kopry 3a
otnatke (Recucle Bin) n oHemoryhasa ce terosa ynoTpeba. AKO >Xennumo fa qongep wav LaToTeky
N36puLLIEMO TPajHO, He KopucTehn Kopny 3a oTnaTtke, y3 Tactep Delete Tpeba nputucHYyTK 1 TacTep Shift.
HakoH noTepge bpurcarba cagpykaj TpajHO HecTaje ca padyHapa.
3 kopne ce dongep (3aje4HO ca HeroBnmM cagpyxajeM) MoXXe BpaTuTU Ha NPETXO0LHO MeCTO OBaKo:
- [poHaheMo Ha feckTony MKOHWLY MUCrof Koje nuwwe Recucle Bin,
- [locTaBMO CTpenuLy MULA Ha kY 1 0TBOPUMO KOpny (ABOKIVKOM IEBUM TacTepoM WK KNMKOM NEBUM
TacTepoM 1 TacTepoMm EHTep nam KIMKOM LECHAM TacTepoM 1 leBUM KIMKOM Ha Open),

- MpoHahemo obpurcarm donaep (Mm dajn) y Kopnu 1 NoCTaBMMO CTPENLY MULLIA Ha Hbera, a 3aTUM:
- KNnKHeMO eCHMM TacTepoM Ha MULLY 1 U3 O TBOPEHOr MeHKja n3abepemo onuujy Restore nesum
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K/MKOM MuLLa, Un
- KnnkHemo nieBuM TacTepoM Ha MuLly, na 'y NeBOM Aeny Npo3opa n3abepemMo 1eBuM KMKOM MuLa
KomaHay Restore, nam

- KnkHeMo nieBuM TacTepoM Ha MuLly, na NeBUM KIMKOM O TBOPUMO MeHU File 1 3 iera neBumM Knkom
n3abpaTu onuujy Restore.

AKO Xenumo aa ncnpasHumo kopny (MaxkHa — npa>kerbeM Kopre AeMHATWBHO ce 6puLly cau dongepu
1 (hajnoBm 13 ke — HEMA BPARAHA) NocTynnuhemo Ha jeaaH of cnegehnx HauymHa:

« AKO Kopna Huje 0TBOpeHa KIMKHyhemo [eCHUM TacTepPOoM Ha kY 1 U3 0TBOPEHOr MeHuja n3abpaTu
onuujy Empty Recycle Bin, nm

« AKO je Kopria 0 TBOpeHa:
- y IEBOM JieNy Npo3opa 13abpahemMo fieByM KMkoM KomaHgy Empty Recycle Bin, nnm
- KnukHyhemo fieBM TacTepom Ha MeHu File 1 13 bera nesuMm TacTepom nsabpaTu onuunjy Empty
Recycle Bin, nm
- KnkHyhemo fieBum TacTepoM Ha MULLY NMPeko ekpaHcKor TacTepa Delete, nnm
- CenekToBahemo LiefioKynaH cagp>kaj kopne v npuTucHyTn TacTep Delete Ha TacTaTypy

Kako rog fa cMo peLunnu a UcnpasH1MmMo Kopny ornepaTyMBHU cucTem he Hac NUTaTu jecMo 1 CUTYPHU Ha
LwTa Tpeba 04roBopmuTH (KO CMO 3AUCTA CUTYPHU) NIEBUM K/IMKOM Ha eKpaHCKuM TacTep Yes.

AKO >envMMo fa 13 Kopre n3bpuLieMo camo Hawl gongep (unv gajn) noctynmhemo 0Bako:

« KnnkHyhemo feBuM TacTepoM MuLa Ha VKOHULY chongepa u npu TUCHYTY Ha TacTaTypy TacTep
Delete, nm

« KnnkHyhemo neBMm TacTepoM MuLLIa Ha MKOHWLY dhongepa 1y neso feny nposopa nsabpaTn KoMmaHay
Delete, nm

« KnukHyhemo neB M TacTepom MuLLA Ha UKOHULY dhongepa v Ha Tynbap (toolbar) Tpaun KnMkHy M
nesuM TacTepom Ha Delete, nm

« KnnkHyhemo nesMm TacTepoM MuLa Ha MKOHWLY dhongepa, a 3aTum us menunja File nusabpaTwu onuujy
Delete, nm

« KnvkHyhemo AecHUM TacTepom MuLLA Ha MKOHULY (honaepa 1 U3 0TBOPEHOT MeHWja IEBUM KIMKOM
n3abpaTu onuujy Delete

Bunio Kojum HauMHOM fa CMo peLumnnn ga obpuemo dongep (uam dajn) 13 Kopre onepaTtuBHU cuctem he
Hac NUTaTn jeCMO NI CUTYPHU [a XXeNMMOo TPpajHO fa 06puiieMo (ongep Ha wta Tpeba 04roBopuTH (ako CMO
3AUCTA CUTYpHU) NIEBUM K/IMKOM Ha eKpaHCKK Tactep Yes.

AKO XenMMo fa cagpxkaj (v eo cagpxkaja) jegHor osgepa npekonupamo y apyru ongep ypagnhemo
TO Ha crefehy HaunH:

- CenekToBaheMo cagp>kaj Koju konupamo, a 3aTuMm:
- Ha CeNeKTOoBaHy MKOHULY hemMo KIMKHY TUW LeCHM TacTepoM MuLIa U U3 0TBOPEHOT MeHuja n3abpaTy

Copy, nmm

- leBUM TacTepoM mMuwia hemo KnMkHy TV Ha TacTep Copy y Tynbapy, nim

- leBUM TacTepom mMuwia hemo oTBopuTyK MeHn Edit 1 neBum Kamkom nsabpaTu onuunjy Copy,

- Mpehu hemo y apyru dhongep, a 3aTum:

- KNVKHYTY JeCHUM TacTepoM Y era v 13 0TBOPEHOr MeHuja nsabpaTw Paste, nm

- KNVMKHYTY IeBUM TacTepoM MuLla Ha TacTep Paste y Tynbapy, nm

- IeBUM TacTepoM Muia hemo oTBopuTY MeHn Edit 1 neBum Knnkom nsabpaTw onumjy Paste

AKO Cy (honfepn HameLLTeHN TakKo fa Ce HUXO0B Cafpxaj BUAM UCTOBPEMEHO, CafpXKaj jeaHor dongepa
MOMXE Ce KOMMpaTn'y Apyri 1 0BaKo:
« CENeKTYje ce cagp>Kaj Koju >Kenmmo fa Konupamo
« Ha cenekToBaHy cnnuuuy (je4Hy oA HbiX) NOCTaBMMO CTPENNLY MULLIA U NPUTUCHEMO /leBM TacTep Ha
muwy n TacTep Ctrl Ha TacTaTypn
- ap>Kehu NnpuTUcHyTa 06a TacTepa NpeHeceMo CeNeKTOBaHY caap>kaj y apyrv dhongep
«OTNYCTVMO NIeBM TacTep Ha muwwy 1 TacTep Ctrl Ha TacTaTypu.
Kopg konvpara cagpxkaja jefHor ongepay Apyru KonvpaHu cagpxkaj octaje y oba gongepa. AKO TO He
YKENIMMO, MOXEMO NOC/Ie Konuparsa cagpaja y Apyru (honaep nsdprcati Taj cagpxaj U3 npeor horgepa nnm
YMECTO onepauuje Konuparba NPUMEeHUTI onepauujy npeMeLlTama:

- CenekToBaheMo cagp>kaj Koju Konvpamo, _
- Ha CeNeKTOoBaHy MKOHULY hemMo KIMKHY TUW LeCH/M TacTepoM MuLIa U U3 0TBOPEHOT MeHuja 13abpaTy
Cut, nnm
- leBUM TacTepoM mMuwia hemo KNMkHy TV Ha TacTep Cut (Makase) y Tynbapy, nim
- leBUM TacTepoM muwia hemo oTBopuTY MeHn Edit 1 neBum Knmkom nzabpaTu onyumjy Cut,

53



- Mpehu hemo y apyru dongep, a 3aTum:
- KIMKHY TV eCHAM TacTepoM Y era v U3 0TBOPEHOr MeHuja n3abpaTu MNacTe, um
- KNVMKHYTW IeBUM TacTepoM MuLla Ha TacTep lNacTey Tynbapy, nnm
- leBUM TacTepoM MuLia hemo 0TBOPUTY MeHV EANT v neBuM Knvkom nsabpaTw onuujy MNacre

AKO cy (pongepv HameLLTeHM Tako [a Ce HMX0B Cafpykaj BUAM UCTOBPEMEHO, cagpxkaj jeaHor ongepa
MOMXE Ce KOMMpaTn'y Apyrn 1 0BaKo:

« CENeKTYje ce caap>Kaj Koju XKenumo aa Konmpamo
« Ha cenekToBaHy cnmuunuy (jegHy of Hix) NoCTaBuMO CTPENNLY MULLA U MPUTVICHEMO IEBY TacTep Ha MULLY

- p>Kenn NPUTUCHY T NEBY TacTep Ha MULLY NPeHeceMo CenekToBaHu caap>kaj y apyru donaep u
OTNYCTVMO NIEBN TACTEP Ha MULLY.

HAMNOMEHE:

OG6jalHeHV HauvH Konmparba faTtoTeka U3 jeJHOr (hongepay APY T MOXKE Ce NPUMEHNTI U Ha CeNeKToBaHe
[leNIoBe TEKCTa UM C/IMKE U3 jeaHOr (hajnay Apyru unm us jegHor gajnay uctu gajn (camo Ha 4pyro MecTo).

Ca LI, meamja ce He MOXe NMPEHOCUTI CafpyKaj Ha HEKM Apyru Meamjym, moryhe je caMo Konupame.

Ha LI ce He MOXe KONupaTh HU jefHa faToTeka HU (POSAEp ako payyHap Huje onpem/beH MocebHUM
ypehajem LA cHumauvem (CD writer), a u y TOM Cny4ajy npoueaypa Konumpawa je HewTo Apyraduja,
CNOXEHWM]a Of OnucaHe.

Konupate Ha AucKeTy MOXe 6UTK 3abparbeHO, ako je AuckeTa 3awwTuheHa of Opucarba M ynuca
MOBMaYeH-EM je3nyKa Ha [OHeM IEBOM YIy. Y TOM Cny4ajy, Aa 61 ce gaToTeka npeHena Ha AUCKeTY Mopamo
je Hajnpe OTK/byyaTn, Na MOHOBUTY NOCTYNaK Konmpawa.

Konupare faToTeke Ha camy cebe 1 hongepa y camor cebe nnm 'y weros noggongep Huje moryhe.

5. 7. lNpo3opn y WNHOOWC OKPYXeHy

Mpo3opu annnkKaumje Nog BUHAL0Y3MMA YT1iaBHOM UMajy cnefehe fenose (BUAY CIUKY, 0BO je NpUMep jeaHe
ansimkaumje, Heke MOry umatu Mame, a HEKe 1 BULLIE [1e/10Ba, 0BU CYy HajyeLwhn):
""" (=13

Format  Help

Undo Chri4+2

Cut Chrl+i
Copy Chrl+C
Paste Chrl+v -uks-u-?-u-a-u-s-u-m-|-11-|-12-|-13-|-14-|¢‘-15-|-1s-|-1?-|-
Paste Special...

Clear Deel
Chrl+4

vB!H@|

Select Al

CHl+F 1
Tpaka ca HaTnMcom Oyrwve 3a

CiritH \ MUHUMU3Npakbe
. nposopa
Tpaka rnaBHor MeHuja

Tpake ca anatkama Oyrwve 3a
MaKCUMU3Mparbe
nposopa

Newnp

Ayrwve 3a
Ayrme 3aTBaparbe
ynpas/bayKor . nposopa
MeHuja Mazajyhn nogmeHm

CratycHa
NHWja

Selects the entire document, \/ UM
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Tpaka ca HaTNMCOM - caption bar, Hanasu ce y3 ropkby UBKLLY Npo3opa. CacToju Ce 0/ HATMNCA U YNpaB/baukmx
AyrMagun. Hatnvc cagpyxu nve anavkauuje 1, eBeHTYanHo, Me JaToTeKe Koja ce TPeHyTHO obpahyje. YeTupw
Moryha ynpas/badka ayrMmeTa cy:

- [lyrme ynpaerbaukor MeHuja - control menu button. Hanasu ce Ha neBom Kpajy Tpake ca HaTn1COM U1
cafp>Ki CINYNLLY - icon, Npuapy>KeHy npo3opy. MPUTUCKOM Ha TO AyrmMe 0TBapa Ce ynpae/badki MeHU.

« [lyrMe 3a MUHMMU3MpPakse Npo3opa - minimize. MpUTUCKOM Ha Hera npo30p Ce YKIOHM ca ekpaHa npu Yemy
oCTaHe AyrMe Koje ra npeAcTasma y naneTy nocnosa - taskbar-y y pagHom npocTopy - AeCKTOony um ce
npeTBapa y MUHUMa/HW 061K (TUNUYHO 3a CEKYHAAPHE NPO30pe 3a KOje 06MYHO He MOCTOju NPUAPY>KEHO
[yrme y naneTw nocnosa). [lyrme y nane Ty NOCn0Ba CaAp>Ku CINYNLY Koja je Npuapy>KeHa npo3opy v Leo
HaTnuca nposopa. MpYTUCKOM Ha TO AyrMe IeBUM TacTepoM MULLIA, NPO30p Ce NMOHOBO MojaBy Ha eKpaHy
y NPBO6GUTHOj BEIMUYMHM U HA MPBOBUTHOM MeCTY. MpPUTUCKOM LECHM TacTepoM Ha fyrme y naneTu
nocnosa 0TBapa ce ynpasbadku MeHn. MuHumanHy 061K Npo3opa ce cacToju 0, cKpaheHor 06/Ka Tpake
ca HaTnvcom. Cafp>Ku CnunLy NpUAPY>KeHy npo3opy, 4eo HaTnnca 1 fyrme 3a Bpaharbe y NPBOOUTHO CTakbe.

- [lyrme 3a Makcumumsmparbe npo3opa - maximize. MpUTUCKOM Ha wera npo3op he ce pawmpnTy Tako ga
nonyHu Leo ekpaH. Camo fyrme, HaKOH OBe akLuje, Metba U3rnes: A0 NPpUTUCKa UMano je usrnes
KBagpaTuha, a caga he cagp>kaTu gga 4eMMUYHO NPEKNON/beHa NpaBoyraoHuKa - restore. MOHOBHUM
NPUTUCKOM Ha TO Ayrme, npo3op he ce BpaTUTU HA NPBOOUTHO MECTO Y NPBOOUTHOJ BEMNYMHN.

- [lyrme 3a 3aTBaparbe Npo3opa - close. MpUTUCKOM Ha 0BO flyrMe Npo30p Ce YK/OH! Ca eKpaHa. Yknarba ce 1
NPUAPY>KEHO flyrMe, ako NocToju, 13 NaneTe NocnioBa. AKO Ce paau O IMaBHOM NPO30py, anmkalyja ce 3aTBapa.

Tpaka riaBHoOr MeHuja - menu bar. Hanasm ce ucnog Tpake ca Hatnucom. CafipXXu CTaBKe r1aBHor MeHuja
3a M360p MojefMHNX rpyna pagmwu Koje annnkaymnja Moxke fa 06asmn. Tpaka rnaBHor MeHuja 06u4HO NocToju
camo Yy r/iaBHoOM Mpo3opy annukauuje. Anivkauuvje 6e3 rnaBHor MeHuja ce Bp/io PeTKO cpehy y npakcu.

Tpake ca anatkama - toolbars. Hanasm ce ncnog tpake rnaBHor MeHunja. Cagpxu gyrmag ca cavyuuama
nomohy Kojux ce Hajyeluhe KopuwheHe pafHe MOry NakLle Aa n3BpLUuasajy Hero nomohy MeHuja.

CratycHa Tpaka - status bar. Hanasu ce y3 fowy neuLy nposopa. Cagpxu nogatke o CTakwy arnvkauuje
YK/bYUyjyhu 1 KpaTka ynyTCcTBa UM NopyKe KOPUCHUKY.

PagHu npocTop - client area. 3ay3vma cas npeocTasivi NPOCTOP Y MPO30py. Y TOM MPOCTOpY Ce Hasnase
BU3ye/IHE KOMIMOHEHTE KOje Cy CMeLUTEHe Y NP030p. Y3 MBULIE TOT OKBMPa MOTY [ia Ce Haslase Knmnsayum nomohy
KOju1X Ce [,e/I0BM NPO30pa KOjy HUCY CTanin y pagHu NpoCcTop, MoMeparem rno notpedu, 40BOAe Y BUAHO MNOJbe.

VBuLe npo3opa - window borders. Orpahyjy LenokynaH npo3op. VBuLie npo3opa nmajy pasnnynT usrnief ako
BE/IMYMHA NMPO30pa MOXe Aa Ce MeHa MOMOoNY MILLIA, aKO He MOXKE [ja Ce MeHba WM aKo Ce pajy 0 Npo3opy 3a Anjanor.

Pagom annnkauuja yrnpassba ce KomaHzama nomohy Kojux Mory Aa ce nojeLuasajy napametpu obpage v fa ce
TPaXXu CrpoBohere NojeAMHMX pagrbu Koje cy npeasuheHe y annnkaumjyu. OCHOBHY HauMH n3gaBarba KOMaHaw
je nomohy MeHMja, Maa pag, anankatmja Moxe fa ce opraHusyje u gpyradnje. MeHun cafpXXun HA3 CTaBKU 0f, KOjUX
jeaHa moxke fia ce ofabepe fa 61 ce HazHauWMa Heka akUuja annmkauuje. [la nucta ctaBky He 61 6una npeayravka,
CTaBKe Ce rpynuLLy 1 0bpasyjy ce MeHMjU Ynja Xxmjepapxmjcka CTPYKTypa Cafip>xu BuLLE HBOA. [NpBY H1BO CTaBKM
je rnaBHM MeHM - main menu, Ynje CTaBKe NpeacTaB/bajy rpyne moryhux onepauuja. M360pom cTaBKuM rnaBHOr
MeHuja nojas/byje ce NMoAMEeHM - SUNMeNuU Yuje cTaBke MOry [a MnpeAcTaB/bajy KOHKPETHe onepauuje uiv
noAMeHuje Ha cnegeheM HUBOY. Y Mpakcu Hajuellhe nva Ba HUBOA MeHW]a, Tj. CTaBKe r1aBHOr MeHuja roToBo
HVKaZ He NPefCTaB/bajy KOHKPETHE akuuje.

CraBKe /1aBHOI MeHuWja CTa/IHO Cy BU/bUBE Y Tpauu rMiaBHOr MeHWja, UCMOL Tpake ca HaTrn1coM npo3opa.
CraBKe nogmMeHuja nprkasyjy ce camo 3a TpeHYyTHO ofabpaHy CTaBKy rniaBHOr MeHuja, nopehaHe yCrnpaBHO NUCMoA,
oArosapajyhe cTaBke r/iaBHOr MeHuWja. EBeHTyanHW MOAMEHWJU KOjU Mpunafajy HeKoj Of CTaBKM MoAMeHuja
nprKasyjy ce AecHo (Un, y PeTKUM Cny4yajeBuma, SIEBO) Of MOAMEHN]a, Ca BPXOM Y BUCUHM CTaBKe MOAMEHM]a.
lMocTojarbe NOAMEHMja 03Ha4aBa Ce CTPENMLIOM Y 06/IMKY NOMyHEHOT TPOYT/ay3 AeCHY UBULY OfroBapajyhe cTaBke.

TpeHyTHO ofjabpaHe CTaBKe Y MeHWjy NprKasyjy ce UctuuareM gpyrom 60jom nog/iore v €osay OAHOCY Ha
oCTa/1e CTaBKe. MoLTO CTaBKe Y pasiMumTiIM NOAMEHMjMa MOTY UMaTK UCTe HATMWCe, HEKa CTaBKa Y MeHujy je
jeaHo3HaYHO oapefheHa HU30M CTaBKM Koje Tpeba ogabpaty, NoYeB 04 r1aBHOT MeHWja, Aa 61 ce CTUINO [0 Hbe.

360p cTaBKM rnaBHOr MeHMja U NOAMEHM]ja MOXE [a Ce BPLUM Ha BULLIE HAYMHa:

. |_|pI/ITI/ICKOM Ha IeBM TacTep MuLla, Kaja je MnoKasmea4y MuLLa N3Ha[ >KEbeHE CTaBKe MMaBHOTI NN no,u,meHmja.

« AKTVMBMPaHEM FNaBHOI MeHMja NPUTUCKOM Ha TacTep ANT, a3aTum, TacTepuma - U ® kpehemo ce
Mo cTaBkama rnaBor MeHuja, a TaCTepumMa - U N0 CTaBkama TPeHYTHO akTMBHOM NOAMeHMja. AKO
cTaska NnogmeHuja nma cBoj NoAMeHU, MPUTUCKOM Ha TacTep ® oTBapa ce Taj nogmeHn. O6pHYTO,
Bpahare Ha NPeTXOLHN HVBO MOAMEHMja NOCTUXKe Ce TacTepoM - . /1360p ce ocTBapyje NpuTUCKOM
Ha TacTep EHTep Kaga je nsabpaHa ofarosapajyha cTaska nogmMmeHuja.

- lcTOBpeMeHUM NPpUTUCKOM TacTepa AT 1 TacTepa NoABYYEHOT CMoBa Y CTaBKW IMaBHOI MeHWja 0Teapa
ce ogrosapajyhm nogmenu. Mocne Tora Tpeba NPUTUCHYTW TacTep NoABYYEHOr Cl0Ba Y CTaBK1 NOAMEHMja

(caga BuLle TacTep ANT He MOpa, anu Mo>Ke Aa 6y/ie NpUTUCHYT). 0oABYYeHN 3HAKOBM Y HATNICMA
CTaBKM MeHWja Cy 3HaKOBM NpeymnLe.
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360pom KOMaHAM 13a YMjux MMeHa Y MOoAMEHUN]Y ce Hanase Tpu Tadke (...) 0TBapa ce nocebaH Npo3op 3a
Avjanior. Taj Npo3op cafpu obpasall Umjm nonyasarbeM Tpeba Aa ce 3aajy NnojaLy HeonxXo4HW 3a U3BPLLIABaHEe
TUX KOMaHZMN.

Mpo3opw 3a Aunjasior, nopes KOMMOHEHTU 32 YHOLLEHE I N300p BPeAHOCTY NOTPeOHUX nojaTtaka, 061MyHo,
cagpxe 1 aga gyrmeta: fyrme OK, kojum ce 3axTeBa CrpoBoferbe 3anoyeTe akTUBHOCTM Ca TPEHYTHO BUL/bUBUM
BpeAHoCTMMA Y Npo3opy 1 ayrme Cancel, KojuM ce oflycTaje of, CnpoBofesa Te akumje. Ocum muem, gyrme OK
MOXe [ja ce NpuTncHe 1 nomohy Tactepa EHTep Ha Tactatypu (Y cny4ajeBuMa Kaja je OMBUYEH NpaBoyraOHUKOM
Ae6/bMM 0f, OHOT OKO OCTasle LyrMazuy U Cy CioBa yOKBMPEHa ucnpekugaHom nuHujom). Ayrme Cancel ysek
MOXe fa ce npuTUCHe 1 noMmohy Tactepa Ecu, Ha TacTaTypu. OfycTajatbe Ce MOoCTMXKe U 3aTBapakeM Npo3opa
3a aujanor nomohy ynpas/baykor MeHuja Uam NpUTUCKOM MULLIEM Ha LyrMe 3a 3aTBaparbe nposopa. MoHekas
MPO30p 3a AWjasior CNy>Xu camo Aa 61 KOPUCHWK NOTBPAMO Aa CTBAPHO XXeNn CrpoBoferbe 0gabpaHe akTUBHOCTM.
Tume My ce Npy»ka jow jefHa NpUIMKa 3a eBeHTya/IHO OfyCTajarwe. TakBu MPo30py 06UYHO CafpXke TEKCT
ogrosapajyher nutamwa 1 gyrmas Yes n No. Nopep HaBefeHUX, NPO30pu 3a AMjasior YeCcTo Cagpxke v ayrve
Help. MpuT1ckoM Ha To Ayrme aobuja ce NnpurogHa npupy4vHa nomon.

3a aKTMBMparbe HEKNX pakK anvkumje, NpeAcTaB/beHNX oArosapajyhum ctaBkama nogMeHunja, Mmory a
MoCTOje TacTepu npeyne - shortcut keys. 3a pa3nunky of 3HakoBa npeyuntia, nomohy Kojux ce no MeHunjy kpehe
KOpaK 1o Kopak, Kao 1 noMohy MuLLIa, MPUTUCKOM Ha TacTep npeyunLly, CTaBka MeHuja Kojoj je OH MpuapyxeH
aKTMBYpa ce Y jeAHOM noTesy. Mpu TOM ce MeHM He 0TBapa ¥ ofabpaHa CTaBKa Ce yOrLUTe He BUAM Ha eKpaHy.
He cmeTa ako je y TpeHYTKY NpUTMCKa Ha TacTep NpeyuLly MeHN 0TBOPEH ca G110 KOjOM UCTaKHY TOM CTaBKOM,
YK/byuyjyhi 1 CTaBKy Koja ce kuMe bupa. TacTepy npeunue mory aa byay gyHKumjckm Tactepn og ®1 go d12,
caMu UM y KoMbuHaumju ca ynpasbadykmum Tactepuma LUndT, AnT n/wunm LiTpn, Kao n TacTepu ca ciosmMa y
KOMOMHaumju ca Tactepom L Tpn. MNocTojarbe TacTepa npeyunLe o3Havasa ce Y3 [eCHY MBULY MeHWja, nocne
HaTnuca CTaBKe MeHMja. 3a pas/InKy 0f 3HaKoBa NpeunLia, Ynje Tymaderbe MoXe [la Ce Mera Y TOKY M3BpLUaBara
annunkaumje, TymMadere Tactepa npeunta je jeAMHCTBEHO Y TOKY Lie/Ior 13BpLUaBarba arnvkaumje.

[Mopep eBeHTYya/IHOT [/TaBHOT MeHWja ca npatehum NoAMEHMjUMa CBaKM MPO30p MOCcesyje ynpas/bayku MeHU -
control menu Koju ce Ha3vBa 1 CUCTEMCKM MEHMU - System menu. Y npae/ba4ykn MEHWN akTUBMPA Ce MPUTUCKOM Ha
AyrMe yrnpas/ba4ykor MeHuja Ha IeBOM Kpajy Tpake ca HaTnmMcom npo3opa. Momohy ynpasrbaykor MeHuja npo3op
MOXe [ja ce MUHUMUM3Mpa KoMaHaoM Minimize, ga ce makcumupa - Maximize, ga My ce noBpaTv NPeTxXo4Ha
BeNMyMHa - Restore, fa ce nomepa no ekpaHy - Move, fja My ce MPOMeHW BeNM4YmnHa - Size 1 aa ce 3atsopu - Close.
CBe 0Be paH-e MOry 1 Ha pyrv Ha4MH Aa Cce NMOoCTUIHY, Na je 0TBapare Ynpas/baykor MeHuja peTko NoTpe6Ho.

Mpo3opy nopes MeHWja cagpxe M pasHe KOMMOHEHTe MOMONY KOjUX KOPUCHUK MOXe [a yTuye Ha TOK
n3BpLUaBara anvkaymje. Mehy wrma ce Hajuelhe KopucTe:

O3Haka - label. MNpwnka3syje TeKCT, HATNUC 03HaKe - caption Koju MoXe fja Oyie Heka MopyKa KOPUCHUKY 1N
OMuWC HaMeHe fpyre KOMMNOHeHTe. KOPUCHMK He MOXe Aa Aefyje Ha 03Hake nomohy Muuia.

[yrwve - button. KoprcHYK MoXke MuLLIEM Jia ra MPUTUCHE U TUME [ja CUTHas 3a HeKY akuujy. Hatnuc Ha gyrmeTy
03HayaBa HeroBy HameHy. YHOLLeH:E MoaTaka y npo30ope 3a Aujasior 3aBpLuaBa ce MPUTUCKOM Ha jeJHO Of, Ay TMau.

OkBUp 3a TeKcT - edit box. KOpMCHWK y 0Baj OKBMP YHOCK MPOM3BO/baH TEKCT NPeKo TactaType. Moctoje
OKBVPW KOjV MOTY [ia cafpXKe caMo jeflaH pef TeKCTa 1 OKBUPY KOju MOTY [ia CafipXKe BULLIe pefjoBa TEKCTa.

Okswp 3a noTBpAay - check box. Mann KBagpat nopez HaTnmca 0BOr OKBMPa MOXKe [ja Cafipyku 3HaK 3a NOTBpAY
(v') nnmn pa 6yae npasaH. MprcycTBO 3HaKa 3a NOTBPAY 03Ha4aBa Aa 0CoOMHA Y HaTNMCY BaXkn, a 04CYCTBO fa
He BaXuW. Kaga ce NpUTUCHE MULLIEM, NMPOMEHN CBOje CTakbe U3 HEMOTBPAEHOT Y NOTBPHEHO 1 0OPHYTO.

Paano-ayrme - radio button. Manu Kpyr nopeg HaTnm1ca 0Be KOMMOHEHTE MOXe [1a CafpXKu LpHY Tauky (@)
nnun ga 6yae npasaH (O). KopucTtu ce y rpynama ¢ TUM a camo jeIHO Ayrme Y rpyny MOXe Aa uma nornyHeH
Kpy>kuh. Te rpyne ce KOpucTe 3a M360p jefHe 0f HEKOIMKO, MefyCOOHO NCK/bYUYMBUX, MOTYhAHOCTHU.

Heke 0f1 KOMMOHEHTW Y NPO30PY WM HeKe CTaBKe MeHuja Mory Aa 6yay npuBpemMeHo HefoCTynHe. Takse
KOMMOHEHTe 06MYHO ce npukKasyjy 6nefo - dimmed.

Csakor TpeHyTKa camo je jefaH Of TPEHYTHO BUA/bMBUX NPO30pa Ha eKpaHy akTuBaH. 3a Takas Mpo30p Ce Kaxe
Aa je y xwkun. Of ocTannx npo3opa BUA/LMBO Ce pas/inKyje no gpyraynjoj 6oju Tpake ca HaTNMCOM Npo3opa un
TeKCTa y h0j. KOpUCHMK MOXe Aa aKTvBupa Npo3ope Mo npoun3sBo/bHOM pefoc/iey, 0OCUM ako je TPeHYTHO akTUBaH
MPO30pP YCNOB/LEHW MPO30P, MPOCTUM MPUTUCKOM MULLEM Ha 6110 KOJy TauKy Koja npunaza XXerbeHOM Npo3opy.
Y TPeHyTHO aKTUBHOM MPO30M CBAKOI TPEHYTKA je caMO jeiHa KOMMOHEHTA aKTVBHA. 3a Ty KOMIMOHEHTY Ce Kake
Aa je y Xwkun. KoMnoHeHTa Koja je Y XXWKu, 061M4HO ce BUA/LUBO pas/inKyje o4 ApYTMX KOMMNOHEHTU UCTeE BPCTE.
Tpun KapakTepucTMYHa HauMHa Pa3IMKoBaka Cy: HaTMNC KOMMOHEHTe YOKBMPEH NpaBoyraoHMKOM Of TaHKe
ncnpekuaaHe MHUje, 32 KOMMOHEHTe KOje Majy HaTtnuce, TpenTehn NokasvBay TeKCTa yHYyTap OKBMpa 3a TeKCT
NN YOKBMPEHA jefjHa Of CTaBKM YHyTap OKBMpa ca nnctama. MNMpuTUCKOM Ha HEKY KOMMOHEHTY MULLEM W/IN
ofabuparbeM nomohy 3Haka NpeuynLe, XXxa ce NoMepy Ha Ty KOMMOHeHTY. [lopes Tora, Xmka MoxKe a ce noMepu
ca jefHe KOMMOHeHTe Ha Apyry npema ogpefeHOM pefocnefy, NpUTUCKakbem TacTepa Tab Ha TacTartypw,
OfHOCHO, KOMb6uHauuje Tactepa LLntT+Tab no obpHyTOM pefocneny. Pepocnes rnomepara ke ca
KOMMOHEHTe Ha KOMMOHEHTY Ha 0Baj HauuH 3aBUCK Of ansmkauuje.
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6. LipTake Ha padyHapy

PauyHap kao MohHo opyhe faje Ham MOryhHOCT 13page Bp/io MPELM3HUX LipTexa, apXUTEKTOHCKMX U ApYTnX
NNaHoBa, /M UCTO TaKO JIMKOBHUX U rpatinyKux ocTBapera. Ha padyHapy ce mory obpafhusatu hoTorpadguije,
aHVMauuije, anv 1 036usbHa (hnIMCKa ocTBaperba. HapaBHO, 3a TO NOTPe6HO je umatu 1 ogrosapajyhv copreep, a
Takohe v mohaH xapzsep. Pasnnuutu nporpaMu Ham omoryhasajy pasfimumTe HUBOe 06pafe rpagnukmx
NHopmaymja. HajjegHocTaBHUjU Nporpam 3a 0bpagy cnuka je Paint Koju ce ucnopyuyje ca onepaTMBHUM
CUCTEMOM, Tj. Ma ra Ha CBUM payyHapuma ca BUHA0Y3MMa. Ya3ak y 0Baj Mporpam 0CTeapyje ce Kpo3 MeHuje:

Start —> All Programs —> Accessories —> Paint

CraHfapiHO, HACNOBHY eKpaH 13rnesa Kao Ha Cinum:

@l Id % = |Untitled - Paint = | B
Home View '.@'
B 2 | |eallk ﬂ N/ OOO&A[| @ outine - | = D . LI I ]
Copy | "= L] Resize hNOeOODD Q|- Fill f— [ ] [ ]

Paste Select v C Brushes e Size Color | Color Edit
s +  “hRotate - AT - OO0 - e

[ Clipboard Image Tools Shapes Colars
L
I
o
t
|
|
' o a
LL&* 1 10 1024 % 768px 100% (=) {} )]

LleHTpanHn, HajBehy [eo Npo3opa YMHKU pagHa NoBpLUMHA WM Nanuvp 3a upTawe. M3Haj pasHe noBpLUnHe
je Tpaka ca anatkama 3a LpTare 1 pyrMM KOPUCHUM KOoMaHzZama pacrnopeheHnM y Tpu MeHwuja. icnog pasHe
MOBPLUNHE je CTaTyCHa JIMHK]a.

Ob6jacHrheMo CcBe 0Be efleMeHTe [ieTa/bHMje KaKo GCMO Ce KacHWje NlakLLe CHalasuv y nporpamy.
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Menun Home je cTaHAap4HO OTBOPEH (jep Ce HajBuULLE KOPUCTU) U CaAPXKN HEKOIMKO rpyna KomaHg

rpyny Clipboard ca komaHaama: D % cut
- Cut cenekToBaHW f1eo Cnnke ce bpuLle 1 npeHocK y nprspemeHy memopujy (Clipboard), ! Copy
- Copy ceneKToBaHM [e0 CMKe ocTaje v nMpeHocu ce y npruepemery memopujy (Clipboard), P

- Paste npetxogHo y npuspemeHy memopujy (Clipboard) npeHeTH 4eo CMKe KOmMpa y CAINKY Ha .  Clisboss

Aaby 0bpagy.

"k Rotate ~

rpyny Image ca komaHgama:
- Select oTBapa NoAMeHM 13 Kora 61paMo HauMH CeNeKToBakba:

Image

Selection shapes
npasoyraoHu (Rectangular) nnu 7 Em”g:mmm
cnobogHopy4Hu (Free-form), kao n (" Ereefom selection
cenekToBamne Lesnor upTexa (Select all cenekTtyjy ce cBu 06KEKTU - LieNna CmKa), B
NHBEP3HO cenekToBame (Invert selection, cenekToBaHM 06jeKTN Ce AeCENeKTYjy, = fI:”m

a 0CTa/In Ce CeneKTyjy), x| peiete
bpucarse cenektosaHor (Delete) u e

CeneKToBaHe 06jeKTa ca unv 6e3 nosaauHe (Transparent selection, ako je onuuja
yeKMpaHa no3afuMHa ce He CefieKTyje, y MPOTUBHOM Ce/IEKTOBaHO je CBe).
- Crop - aniaTka koja oMoryhasa fia ce C/MKa 1ceye 1 Tako CMatby Ha YKerbeHy A1MEH3N]y, 06jeKTI Ha CnLy ce He
CMatbyjy, Camo Ce Ie0 KOjW Huje CeneKToBaH 1ceue,

Resize and Skew &) - Resize - anaTka Koja omoryhasa fja ce AMMEH3Mje CMKE CMare UK Aa ce CamKa
Resize aechopmuie. OTBapa ce npo3op Resize ans Skew y unjem ropwem geny (Resize) cy
By ©Pecentage O Pixels anaTke 3a CMarbMBarbe Um nosehatse CnKe; Hajnpe n3abepemo ga nv he ce npomeHa
(7] Mottt 10 BENMYMHE PagnTV Y MPOLEHTVMMA UK Y TaukKama, a 3aTM AeUHULLIEMO NMPOMEHY
I - © BE/IMYMHE XOPU3OHTAIHO WM/MnK BepTHKanHo. Yekboke Maintain aspect ratio aaje

HaM MOryhHOCT MPONOpPLMOHA/IHOT CMaketba Un nosehara cimke (ako je YekumpaH
Ml NMPOMEHOM jeAHe AMMeH3Mje ayTOMaTCKM Ce Meka U Apyra Tako Aa He [fofasn [o
Skew (Degrees) n306/1Myera Cnnke). Y forwem okeupy (Skew (Degrees)) ce geduHuLLIE 3aKPUB/bEHE
- C/IMKE 3a YHETW Yrao y CTeneHrMa rno XOpu3oHTaIn U BEPTUKIN.  — ——
orizontal: N L Rotate right 20
- Rotate - anaTka Koja omoryhasa fja ce CN1Ka Uin CeNeKToBaHM Aeo |, :
T v CAIMKe POTVpa 3a 90 CTENeHM Ha AECHO WK Ha NeBo, 3a 180 cTenenm, | 4, ** ™
WM fa Ce CHUMETPUYHO MPEC/MKa MO XOPWU3OHTaNHOj WK _: F::v:rtical
[ o« ][ cme | || BEPTUKaIHOj OCW. o vert
L Flip horizontal

rpyny Tools ca kKomaHaama:
- Pencil je onoBka 3a LpTare _
- Fill with color je kaHTMLa ca 60joM KOjOM Ce UCNyHaBajy 3aTBOPEeHe MOBPLUMHE. AKO ce |_5F N A
ynoTtpebu Ha 0TBOpeHyY 061acT 60ja ce pa3nimea 13BaH 061acTy -

- Text je anatka Koja Ham fiaje MOryhHOCT fja HanuLIeMO TeKCT Koju he OWUTW cacTaBHU [eo | | 4 f A
C/InKe

- Eraser je rymuua 3a 6pucame iMHMja 1 cnoBa, KOPUCTK Ce 1 3a KopeKLmjy 60ja

- Color picker je anatka KojoM ce 6vpa Heka of, KopuiheHnx 60ja 1 fedmnHuMLe Kao 60ja 3a
LpTakbe U 3a nonykabarbe

- Magnifier je nyna kojom ce fieo cimke ysehasa pafu NprikasMBarba U KOpekLmje fetasba CrvKe

Tools

A4 |24
rpyny Brushes ca kKomaHgama Kojuma ce AeuHuMLIE BpPCTa 0/10BKe 3a LpTare: Brush, ‘j "j “j ”j
Caligraph Brush 1, Caligraph Brush 1, Airbrush, Oil brush, Crayon, Marker, Natural j d gj \,j
pencil, Watercolor brush j

Mo fill /] Mo outline

rpyny Shapes ca komaHfama Kojuma ce bupa jegHa | . e e Fry:
ofl 23 npefeduHUCAHMX (urypa Koje Mory fa ce|. —

Solid color ._] Solid color

/]
: O
vcLpTasajy nomohy onoske. I'pyna cagpkv jow gge | [ < (O (D <J{¢ j crayen j croyon
KO M aH,U,e | p : |\'1.E rker I\-1.a rker
- Outline Koja feuHuLLEe Kako he ce ucLpTaBaTy U+ % E:? Ad ? :'a'tum . ? ::tum .
OKBYp 13abpaHe purype u o7 S penil ([ p
i i d Watercolor d Watercolor
- Fill koja gehmHmLe Kako he 6UTK UCNYHEHA HEeHA !
YHYTpaLLH0CT \

rpyny Size Kojy 4nHM camo nagajyhv MeHu 13 Kora MoXemo 13abpaTu ie0/brHY SMHUje KOjoM ce
LpTajy durype
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n rpyny Colors Koja ce cacToju U3 YeTUPU KOMaHAe:

- Color 1 npukasyje 60jy Kojom ce upTajy urype n ucnucyje
TEKCT, Metba Ce CENeKTOBarbEM OBE KOMAHZE 1 NIEBUM KIMKOM D [ HEEE EEEN I

MULLA Ha HeKy of 60ja y naneTu. cotor | coror || mw
- Color 2 npukasyje fgethmHucaHy 60jy no3agunHe U UCMyHerwa | 1 2 colors
(hurypa, Metba Ce CeNIeKTOBaHhEM 0BE KOMaH/E Y IEBUM K/TMKOM Colors

MWL Ha HeKy oZ 60ja y naneTu.
- Colors npukasyje naneTy pacronoxmsmx 60ja 3a LpTare 1 UCNCUBatbe TEKCTA 1 3a UCMyHaBake purypa. Y
Tpehem pefly Cy Nnosba 3a KOPUCHUYKY AethnHcaHe 60je Eait Coors =)
- Edit colors ce KoprCTK 3a KOPUCHUYKO AeduHKCcarbe 60ja Koje ce A0Aajy ||eseesex

AR B B

y nanety. Knukom Ha oBy KOMaHZy 0TBapa ce nocebaH npo3op y KOMe | mrre-mm =
MOXEMO [a M3 OKBMpa Ca CreKTpom 60ja MuLLEM O3HAYMMO M TaKo | : : : : : : : :
n3abepemo 60jy, HUBO OCBET/bEHA MOXE Ce MeHaTW Ha CKa/M [1eCHO Ol s mmm m m m m
L N 0 N el Im

OKBMpa Ca CMeKTpom 60ja, a WCMOA Ce Hanale OKBMPWU 3a YyHOC || M
HYMepUYKMX NnojaTtaka Kojuma ce MoxXKe MpeLn3Ho AetUHNCATI XKeSbeHa || sxon=es
60ja. Kaga ce nogecu 60ja noTpebHO je KNMkHyTH ayrme Add to Custom
Colors ga 6u ce Ta 6oja nojasuna y nanetn 6oja n ga 6m ce morna
KOPUCTUTK 3a LipTatbe.
MeHwn View cagpxxv Tpy rpyrne KOMaHau:

rpyny Zoom ca KomaHjama:

- Zoom in - 3ymMupatrbe C/IMKe UW 4enoBa CMKe paauv NpeLumnsHe Kopekuuje, 04HOCHO, yHOca Q Q _t‘
nnn épurcarba CUTHUJUX AeTarba Kako 6u ce J0OWn XerbeHn epeKTr

4
Hue: 160 Red: 0

Sat: 0 Green: 0
ColoriSolid . g Blue: D

[ Add to Custom Colors

Zoom Zoom 100

- Z0oom out - yMareHe CMKe paau 60sber ysuaa y rnobasHy cavky v gogate egekre in out %
- 100% - nocTaB/bake CNKE Ha MPUPOAHY BENNYNHY Zoom
rpyny Show and Hide ca komaHgama:

- Rulers yk/byyyje unm uckibydyje npukasmsarbe fewnpa pagn 60/ber CHanaxkewa Ha Rulers
cmum

- Gridlines yK/byuyje UM UCK/byYyje KOOPAUHATHY MPeXy paav npeumsHujer ypehueara Gridlines
AcTa/ba . . . . | Status bar
- Status bar yk/byuyje unm UCK/by4yje IMHWjY ca OCHOBHUM WHOpMaumjama O CTakwy

nporpama Show or hide

n rpyny Display ca komaHgama:
- Full screen omoryhasa npukas c/vke Ha 4iTaBoM ekpaHy. Kopuctu ce camo 3a 605K
npernes KOMM/ETHe C/WKe, OAHOCHO, HWje moryhe KoOpurosatu CAWKY WAW [ofaBaTui 5

AeTasbe. Full Thumbnail

- Thumbnail omoryhasa nprka3s ymarweHor nprikasa npo3opa nporpama ca CiMKoM. Moxe | screen

Ce KOPUCTUTM CaMo aKo je CNMKa 3yMupaHa. Display
Ha noyeTKy NMHMje MeHWja Hanasu ce rnaBHY MeHN ca OrnwTM KoMaHAama:

- 3a Kpeuparbe Hose cnnke (New),

- oTBapatbe Beh noctojehe (Open), = Recent ictres

- YyyBah-e (Save) 1 YyBare ca MPOMeHOM MMeHa (Save as), 1 i

- wWramnate (Print), j o S

- NpeysnMatbe CAMKe ca CKeHepa unu goTo anapata (From scanner or [ . 4 selecoptiongroup.pg

camera), = e

- CNakbe C/IMKe eNeKTPOHCKOM noiToM (Send in e-mail), & e '

- NOCTaB/bakbe CIMKe Kao nosaauHe feckrona (Set as desktop background), .« e ,

- NojeLlaBane OnwTUX napamerapa nporpama (Properties), '

- NpUKa3uBare Bep3unje nporpama (About Paint) n

- 3aTBaparbe annmkaymje (Exit). 7] sendin eman
Y OKBMpY Ca [ieCHe CTpaHe Cy Ha3MBW HEKO/IMKO MOC/eAHMX CnKa

KOje Cy npukasvBaHe unv obpahmsaHe. Heke of KOMaHAM OBOT MeHMja

0TBapajy NoAMeHNje UIn LujanoLlke npo3ope.  Froveties
O6jacHuhemMo cafja pefioMm 1 AeTa/bHO YNoTpedy CBMX OBUX KOMaHAN _

KaKo 6MCMO KacCHWje pagunm edrkacHmje 1 crnobogHuje. @ oviran
36op komaHge New faje Ham MOryhHOCT OTBaparba HOBE CIMKE. | e

BaxkHO je 3anamTuTK Aa je Paint jegHocTaBaH rpadyMykm nporpam 1 ga He

MOXXe YyBaTV [1Be OTBOPEHE C/IMKE, Tj. Yy CBAKOM TPEHYTKY, Kaja je Paint 0TBOpPeH Yy eMy ce MOXKe npukaszatm
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From scanner of camera

r Set as desktop background ¥
—




camo jefiHa CNMKa. AKO XXeNMMO [a BUAMMO HEKONMKO CAIMKA UCTOBPEMEHO, OHAA Mopamo mporpam Paint
OTBOPUTY BHLLIE MyTa M Y CBaKOM OTBOPUTU APYry CAWKY. HapaBHO, OBaj mporpam ce He KOpUCTM 3a

npernefawe cavka, Beh caMo 3a NpBK CycpeT ca LipTakeM U CIMKakbeM Ha padyHapy. (== =
3aT0 OTBaparbe HOBE C/MKe MofApasymeBa 3aTBaparbe MPETXOAHE. Y CAyYajy [a || ooveswenosve cnges o Uniied?
NpeTxofHa CAMKa Huje cavyBaHa mporpaMm he Hac ynutaTtu fa v XXenumo fja je
cayyBamo W/n He.

360p KomaHae Open 0TBapa AWjasioLLIKM MPO30P Y KOME [ &= —
MOXEMO 13a6PaTit HeKy CIIMKY KOJy JKENMMO Mmorfiepary | = e Pl 2
v 0bpaauTM y 0BOM Nporpamy. ¥ okup File name MOXe | ... “ eicures tbrary W
Ce YHETN UMe CNVKe, aKO ra 3Hamo WV 03HaKa popmara | o | e oo i
C/IVIKE aKO He XeIMMO Aa ce CBe NoCTojehe CIMKE NPUKa3yjy | renree | “ e
y noHyau. OsHaka opmata MOXe Ce n3abpatn n y| =ww= - My e -
KomGobokcy o3HadeHom ca All files. 3bopom cnvke| 2 amn B @y bl & G b |
[BOK/MKOM MULLUEM OHa OTBapa Ce. VICTO ce Moxe & & ™ v I
nocTuhin 1 ako ce CMKa jeJHOCTPYKMM KIMKOM CeNeKTyje, T @ & % %
a 3aTUM Ce KNMKHe Ha ayrme Open. AKO Ce C/MKa He
Hanasn y nprkasaHom (honaepy MOXXemo ra NPOMEHUTH. s || gl & 0w w
AKO CMO Ce NPEAOMUCNIN, Tj. He XKEIMMO 1a OTBOPUMO |« swees Vool Meseal ceips tewme  Paal | temm Sme
HWjeAHy CNMKY A0BO/LHO je 3aTBOpUTM OBaj mposop. Y| " - —_ . ™ = -
CNyyajy 2 NPeTXoAHa CMKa Huje cadyBaHa nporpam he %]
Hac ynuTaTi Aa in XKeNnMo [a je cayyBaMo Un He.

M36opom KoMaH/e Save cvka ce yyBa 'y popmaty png (ako CMO OTBOPWIN HEKY, ...
Beh nocTojehy cnvky y gpyrom hopmarty, oHAa ce 4yBa 'y TOM (hopmaty), a u36opom e _
KOMaH/e Save as 0TBapa Ce HOBY MOAMEHMN Y KOME MOXXEMO N3a0PaTN (DOPMAT Y KOME i sti snyetr computeror o he b
KEMMO fla cadyBamo C/NKY. YeTupu cy cTaHfapfiHa opmata y KOJUMA CE CIINKA e cou oo win aooa ausioyans uee
yyBa (png, jpeg, bmp, gif), a uséopom onuuje Other formats Moxxemo 13abpaTyi Heku 5 e e e

ml| Save any kind of picture with high quality

ofi 16 chopmaTta Koje mporpam nogpXxasa. AKO MPBY MyT YyBaMo CAMKY WM aKo
XENIMMO fla cauyyBaMO OTBOPEHY C/MKY ca ApYyruM MMeHOM (PeuuMo Kao gpyry
BEP3Wujy UCTE CIKE UK CNIMYHO) 0TBOPYNE Ce AMjanoLLKM NPO30p Kao Ha CAMLM NEBO.
CTaHfjapAHO ce 3a uyBake oTBapa (ongep ca civkama (Unm ongep Koju cMo
MOCNEe/iHbN KOPUCTUAN), & aKO XKENMMO fa C/IMKY cayyBaMo Ha HEKOM ApYromM MecTy,

and use it on your computer.

'\_ GIF picture
"J Save a simple drawing with lower quality
and use it in e-mail or on the web,
= Other formats

i, Open the Save As dialog box to select from
all possible file types.

Tpe6a NPOMEHWUTW /OKaLUWjy WM HanpaBUTW HOBW

] Save As

==

e~
I [+ Libraries + Pictures »

=[5 || scarch picures

(hongep y Koju xenmmo ga cadyyBamo cBoj pad. Caga je

Organize v New folder

noTpebHO fa y OKBMP 03HayeH ca File name: yHecemo
nve cnvke 6e3 o3Hake (oopmarta. AKO Ham He oArosapa
NoHyheHn (hopmar y OKBMpPY 03Ha4YeHOM ca Save as type:
n3abpaheMo Heku Of [03BO/bEHUX (hopmarta M 3aTuUMm
KIMKHYTU Ha yrMe Save. AKO CMO ce NPeaoMUCNAN, Tj.
He >XelMMo fa cavyyBamO C/IMKY Y OBOM TPEHYTKY,
[LOBO/bHO je 3aTBOPUTY 0Baj MPO30p. Y TOM Cy4ajy Koj
MOKYyLLIaja MOHOBHOT YyBaka C/IMKe CBe LUTO CMO MeHbasu
y NMPETX0LHOM MOKYLUajy (UMe CNKe UIKN HeH (popmar)

' Favorites
B Desktop

~ Pictures library
Includes: § locations

18 Downlosds
4 My Pictures (4)

i Recent Places
C\Users\Miroslav

Lib
A Lbrares -
[ Documents |2 I
&) Music 2012-06
=] Pictures (e

B Videos

RaKaC

4 Public Pictures (1)
C:\Users\Public

& Homegroup

M Computer
&, Local Disk (C)
i Muzika (F)

4 My Music (2)

Hehe 6MTK 3anamheHo, na ce Mopa MOHOBO MOAECUTWM.| =iri® -

GrbL.png

BaxxHO je 3anamTuTK fa rpadrykn nporpamu TpoLle Finen IEENE

R L Sove as type: [PNG (png)
MyHO MeMOpUje 1 BP/IO je MaMeTHO YyBaTy CAMKY U1 BULLIE
nyTa y TOKY pajja Mpe Hero LUTO je KOMMIETHO 3aBpLLeHa

“ Hide Folders

(8a He 6rUCMO pafmiv CBe UCMOYETKA aKO HaMm padyHap
61oKMpa).

1360pom KomaHAe Print litamnamo 0TBOPEHY CINKY Ha MPUK/bYYEHOM UK
n3abpaHoM LiTaMnavy. 136o0pom OBe KOMaHZe OTBapa Ce MOAMEHU ca Tpu
onymje. Print, Page setup v Print preview. NpBoM KOMaHZOM Ce LuTamna c/imka
Ha aKTVBHOM LUTaMmnayvy. AKO MMamMo BUILLIE LLITaMNnayva MOXXemo 13abpaTtu oHaj
Ha kome hemo wTamnat cnvky. lMofellaBare LWTamnava, bpoja Konuja u
LpYyrvx feTasba y Be3u ca LUTammnakeM 0CTBapyje ce y cnefehum anjanowkum
npo3opuma. NpBM NPo30p je CTaHAapAaH W YBeK U3rnefa 1ako. Y oksupy Select
Printer 6upamo wramnay. Yekbokc Print to file gaje Ham MoryhHocT fa

7 Print

; Page setup

Select a printer, number of copies, and
other printing options before printing.

Change the layout of the picture,

Print preview
Preview and make changes before printing.

HarnpaBMMO MPUHT AOKYMEHT KOjU MOXEMO MPeHeTM Ha HeKu ApYru pavyHap rge je MHctaampaH 6o0sbu
Tanay. ¥ okeupy Page Range 6upamo fa nv lwtamnaMo KOMMNAETHY C/IMKY UM CaMo CEeNeKTOBaHN AeTab. Y
okBupy Number of copies: gedumHu1wemo 6poj Konuja. [pyra ABa Nnpo3opa Mory pasnkosaTti y 3aBUCHOCTU

oA Tora KOjVI wTamnady CMO UHCTasTnpasin Unun |/|3a6panv|.
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Pg-ﬁ Print 5| [ Printing Preferences e e Lﬁ HP LaserJet 5 Advanced Options |
General Layout | Paper/Quaity @ HP LaserJet 5 Advance d Documen t Settings
) Paper/O
Select Prter Qietaton o e -
=iFax = Microsoft XPS Documen M i @ Graphic
B Taseriets i Send To OneNote 2007 Print on Both Sides: [ Print Quality: 600 x 600 dots per inch
= Microsoft Office Document Image Writer - SmartSoft PDF Printer 5 Nore . i DDL’;Z’;”;;“”LM
5 I = ; Page Oner i Advanced Printing Features: Enabled
me‘ﬂ o . | v Pages per Sheet Layout: Right then Down
Status Ready [Pt toile Booklet Binding Edge: On Left Edge
Losation:
Cntr:na::n::t W Page Format I ect I
© Pages perSheet 1 -
Page Range ©) Booklet I
@A Number of copies: 1 Drew Borders
Selection Curent Page
Pages: Collate
PIEIRPIE!
o | |
Advanced...
-
KomaHzga Page setup oTBapa AwjanioLLKM MPO30p Y KOME Ce MO/ELLIaBa (== -
BEIMYNHaA I'IaI'II/Ipa, OpMjeHTaqua, MaprMHe n ,qperI I'IapaMETpI/I. Cea| ™ :w I~ ]
. & =
noZelUaBakba OfHOCE Ce Ha MO3ULWjy CMKE Ha Manupy Ha Kome he ce I — :

WwramnaTty (CnvMka Kojy CMO HaupTaiv UavM OTBOPUIN He Mopa 06aBe3Ho |

6uTn y A4 hopmaTy, a ako Ha LTamnady ¥Mamo nanvp OBOr UKW HEKOT

? . I
[Ipyror (hopmaTa Koju ce He Ciaxke ca AMMeH3njama Cvke Tpeba oapeanTy

Kako he ce C/inKa NnocTaBmuTy 1 OALITAMMNATY Ha HeMy).

KomaHga Print preview Ha ekpaHy npukasyje Kako 6u u3rnegana
CNUKa Kaga 6 ce ofLTamMnana Ha Wwramnady. Mpe Wwramnarba HeKe CnKe
je, cBakako, npenopy4/bMBo (He 1 06aBe3HO) nornaefaTn oBaj NpuKas a
He 61 610 M3HeHaherwa NPUINKOM LITaMne.

Centeri

[F] Hor

Orientation

) Portrait

© Landscape

[ Vertical ® Fitto

Margins (millimeters)

Lefe: 127 Top: 127

Right: 127 Bottom: 127

ing Scaling

izontal Adjustter | 100

1 by 1 pagels)

KomaHga From scanner or camera npeysvmMa CKeHMpaHy unm ¢oTtorpagucaHy Cnky, a HauuMH UPEKTHO
3aBucu of oarosapajyhmx ypehaja. KomaHga Send in e-mail otBapa npo3op HoBe nopyke y nporpamy Microsoft
Outlook. Ako Hemamo Haslor y 0BOM NporpaMy oHAa je 6eckopucHa (jep MOXXeMO HammcaTt MUCMO, ani ra He

MOXEMO MocnaTu).

M36opom KomaHze Set as desktop background cnvka ce noctas/ba Kao nosagvHa

Set a

Ha fieckTony. NoAMeHn Koju ce oTBapa NpUIMKOM 1360pa KoOMaHze faje Ham MoryhHocT
[a [e@VHULLEMO MOoHaLlake CMKe Kao nosaguHe. AKO je CinkKa Marba MOXe ce

paLmpuTh NN ako je Beha cakynuTu Tako fa 3ay3uma Leo ekpaH (Fill)

NN aKo je

Marba MoXKe ce YMHOXUTU (Tile) unu ueHTpupatu He Mewajyhu BenmumHy (Center).

KomaHpa Properties oTBapa AujasioLLKy Npo30p Kao Ha CInLK. Y 0BOM
Mpo3opy NofeLlaBaMo MepHe jeanHuLe Koje he ce KOpUCTUTU Ha Niekbupy
(Units), ga nn je cnuka upHo-6ena nnn 'y 6oju (Colors) n Koje cy eHe
AvmveHsnje wnpuHa (Width) n sucuHa (Height) y n3abpaHum mepHuM
jeavHuMLama. Ha Bpxy nposopa BUAMMO U fja N CMO U Kafja CHUMMUIIN
C/IMKY, KO/MKA je HeHa BeNMYMHa Ha AUCKY U Y KOjoj je pe3onyLuju.

=5 KomaHga About Paint otBapa
npo3op ob6aBeLuTEHA Y KOMe BUANMO
BEp3Kjy OnepaTMBHOr CUCTeMa, Bep3vjy
annvkaumje Paint ca ceum nogaummva
KOje Ccy ayTopu cMaTpain BaXKHUM 3a
KOopucHuKa. [loK je oOBaj npo3op

About Paint

fﬁ' Windows 7 Uttimate

—~J Microsoft Windows
[228) version 6.1 (Buid 7501: Service Pack 1)
Copyright & 2009 Microsoft Corparation. All rights reserved.
The Windows 7 Ultimate operating system and its user interface are
protected by trademark and other pending or existing intellectual property
rights in the United States and other countries.

13BaH Hera.

KomaHzom Exit 3aTBapamo Paint.
Mpe 3aTBapata, ako CAMKa Huje
cayyBaHa, nporpam he Tpaxutu
NOTBPAY fa /M XeMMO Aa cadyBaMo
C/INKY ca pafHe NOBPLUMHE.

Y cnyJajy fa objallrera Koja cy NpeTxoAauna noYeTKy camor paja ca
nporpamom Hucy 6una oOBO/bHa Ha IECHOM Kpajy MeHU NIHW]e Haslasu ce
TacTtep Help. Knukom Ha oBaj TacTep otBapa ce Windows Help. Y 08Boj
anmkaumnju MoXxemo Hahu rotoBo CBa Objalltbera O HauMHY paja ca

This product is licensed under the Microsoft Software License
Terms to:

Miraslav

nporpamom Paint. 3a caga, CB/ TEKCTOBM Cy Ha EHIIECKOM (TO Ham U Huje |
npeBennKky Npo6aem), anm NocTojun Hagda aa he ce y ckopujoj 6yayhHocTn

rnojaBuUTX 1 Bep3auja Ha CPrickom (Mafa, 13 UCKYCTBa Y pagy Ca HeKuUM
yNyTCTBMMA Ha CPMICKOM, CTUYE CE YTUCAK Ja je 60/be 0BaKO).

OTBOPEH HE MOXXEMO HULUTA PaguTw ,

s desktop background

Eill
Fill the entire screen with the picture.

Tile
Tile the picture so it repeats and fills the
entire screen.

Center
Center the picture in the middle of the
screen,

r ~
Image Properties @
File Attributes
Last Saved: Mot Available
Size on disk: Mot Available
Resolution: 96 DPI
Units Colors
(") Inches () Black and white
@ Centimeters @ Color
() Pixels
Width: 27,83 Height: 2540
[ QK ] l Cancel ]
@ Windows Help and Support - SRE0E[ X |
@ & i < W & 2k option: -
[ search Helo 2|

You're not connected to onli

unavailable.

Using Paint

s near the top of the
Paint window. The following illustrs

Paint.

3, More support options

Check your Internet connection, and then try to connect to online Help again.
¥ you still see this message, the online Help service might be temporarily

Paint is a feature in Windows 7 that you canuse I this article

shows the Ribbon and other parts of

ine Help, which shows you our latest content.

¥ Show all

o Drawing lines

« Drawing different shapes

o Adding text

o Selecting and editing
objects

tion

icture or part

« Saving and using your
picture 0

& Offline Help ~
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Ha camom Bpxy nposopa, y OKBUPY Tpake Ca Hac/oBOM Hanasu ce || (1 & = niitied= Pt
Tpaka ca npeunuama. CTaHAapAHO Ce Ty Hasnase YeTupy Jyrvera: .

- lyrme cucteMckor MeHuja (naneTa ca 6ojama v Ye TKuLa), 0TBapa NoAMEHMN Kao Ha CINLK, | & Restore

- [yrme-rpeynda 3a YyBarbe Cnke (guckeTuuya) 'S“
- ayrme Undo (nonykpy>kHa cTpennla y 1eso) KojuM ce NoHMLITaBa NPeTxo4Ha akTMBHOCT |
Ha CJ'IVILI,VI n Maximize

- pyrme Redo (nonykpy>kHa cTpenuua y AecHO) KOjuM ce MOHOBO M3BpLUaBa aKTUBHOCT
noHuwTeHa gyrmetom Undo.

CTpenvua m3a YeTBPTOr Ayrmeta OTBapa MeHW Kao Ha CAvMum NeBO. OBAE MOXKEMO | customze quick access rootsar
n3abpaty jow Heke npeuymue Koje he ce gogaT Noctojehm Kako 61 CMO edimKacHuje| e

Open

pagunn y nporpamy. o o

PIIFENNRIRRsE | -
Vcnop HasmBa npeynua Koje ce Mory aoaatu Cy KomaHae: o

- Show below the Ribbon kojom ce nogeluasa fa v he Tpaka ca npevnuama 6uTM UCNOA NN |y seso

N3Hag Tpake ca afaTkama u shaw below the Riobon

- Minimize the Ribbon Kojom ce Tpaka ca anaTkama cakpvBa Kafa HaM Huje MoTpebHa, al e tnefisbon

K/IMKOM Ha ofrosapajyhu MeHu OHa ce nojaesbyje.

Y CTaTyCHOj IMHN]e, Ha IHY NPOo30pa anvkauumje, Npukasyjy ce nofaum Koju Ham mory 6utmu of 3aHadaja (a
1 He mopajy). C nesay eCHO, NMPBO Cy KOOPAMHATe TPEHYTHe No3uumje Kypcopa (Mv 0N10BKE UK YETKULE 3a
LpTare), 3aTUM Cy AUMEH3Nje CeIeKTOBaHOr Aefia C/IMKe (aKO je HELUTO CeNeKTOBaHO, a ako Huje OHAa nuLle
1x1 Tayaka), cnefehy nogartak cy AMMeH3Mje npo3opa, na KofmyMHa MeMopuje Kyjy cnvka 3aysuma. Ha
[leCHOM Kpajy je CKana 3a 3ymmparbe, noMepareM y Kim3aya f1eBo C/MKa Ce CMakbyje, a Ha ecHo ce nosehasa
(3ymmpa). Ha ckanu ce He MOxe ynucaTy 6110 Koju npoueHat Beh ce npoueHat nomohy muia (XBaTawem
K/in3aya v nomeparem Yy XKe/beHOM CMepy UM KMKOBMMA Ha O3HaKe - U +) Metba y CKOKOBMMa 0f, CTO, Na Ha
HVKe YBEK Ce CMatbyje Ha MoI0BUHY NPeTXO0AHE BPeAHOCTH, a 0f, CTO Ma Ha BULLe ce yBeK yBehasa 3a CTo.
MwuHumanHa BpesHocCT je 12.5%, a makcumanHa 800%.

BennumHa nanvpa 3a LpTakbe Koja je NofeLleHa Ha NoYeTKy Koj OTBapakba HOBE C/IMKeE, MOXKe e 'y G110 KOM
TPEHYTKY NMPOMEHWUTM M0 XXe/bl XBaTakeM NMoMohy NneBor TacTepa Ha MULLY jefHOTr Of Tpu KBagpatuha Ha
py60BMMa Nanunpa 3a LpTakbe 1 nos/adereM y ofgrosapajyhem cvmepy. MakcumasniHa BenMymHa nanvpa je oHa
Koja 3ay3vMa 4MTaB pacrosioXkmney NpocTop npo3sopa. AKo ce nanup noseha TONMKO Aa HE MOXE Aa CTaHe y
BUA/BUBY [1e0 MPO30pa ca leCHe CTpaHe 1/uim 040340 ce nojas/byjy ckpon 6aposu (Scroll Bars) ca ctpennuama
Ha KpajeBuma 1 Knmnsavem nomohy Kojux ce BUA/brBY [e0 Npo3opa NpemeLuTa no NoBpLUMHM 3a LpTakbe.

Cafia je npuavka fa ce KOHKPETHO MPUMEHM MPeTXO4HO Hay4YeHO WM [a Ce 3Hare MPUMEHU Y MpPaKCcu.
OTBOPMMO MporpaM M MOYHUMO Ca KpemparweM CBOjUX NPBUX YMETHUUKWUX Aena y 06/1acTu pavyHapcke
rpaguke. HapasHo, ynoTpeba cBake asiaTke ce BeXkba NpakTUYHUM pasoM 1 TO MOXe fa noTpaje. Kog uptarba
je 13y3eTHO BaXKHO MpaBW/IHO ApXKake 1 yrnoTpeba muwia. [a 6u upTexk 6o KBaiuteTaH, pyka mopa 6utm
CaBpLLEHO KOHTPO/IMCaHA. 3aT0, HA0PY>KajMO Ce CTPI/bEHEM Y KPEHVMMO Y OTKPUBAH-E CBOI TasleHTa 3a LipTare
Ha padyHapy. AKO Moc/e HeKOr BpeMeHa CXBaTMMO fa je 0BO Mocao KOjUM XXenuMo Aa ce 6aBMMO y CBOM
YXVMBOTY 1 32 KOj/ CMO CMOCOOHK, BPEME je Aa Ce pacrnmTaMo O HEKUM 60/bUM, HarnpeaHUjuM 1 euKacHUjuUM
nporpamvma 3a rpatmyky npukas Halwmx cHoea 1 ocehawa. Y NpoTUBHOM, NpobaheMo ca Heuyum ApyruM.
MoxKa MMamo TasleHaT 3a nuncabe...

x Close Alt+F4
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