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Tena 1. Oueparopn 3a ynpaBneHr.re B e3rrra C/C++. Jlorprqecrn u3pa3ur' orrepalluu I{ onepauHl'I

3a cpaBHeHue. Oueparopr,r 3a yrpaBneHr.re Ha npexoAa. Oneparopu if H oreparop switch. Bt'tAose

ur.rKJrH. Oueparopl,r 3a rlr,rK6n for, while, do...while. Oueparopu 3a [prIHyII'ITeJIHo HarycKaHe Ha

unrtr. [l+4]
Teua2. flon.f,rr.re 3a ([ynxqur. ko6annu u JIoKaJIHI,I [poMeHn]IBI{. BnAuuocr Ha

rrpoMegnlrBure. BIaAoBe npeAaBage Ha [apaMeTpI'I u BpbIIIaHe Ha pe3ynTaru- Macusu. {nc;1osu

Macr.rBr.r. Haqalna v1prr\uaJtu3apfl. [IHAexcna ap[ITMerLIKa. MnorouepH]I Macl{nu. [1+4]

Tenra 3. lpynr. I-{uxll,tuul.t rpynu. Cnuerpu'uru lpyru. lpyul'I or repMyraUI'IlI

(cy6crr,r1ylr.rn). Korra6r{Harop[Ka. IleprrayraUufl, Bapua\us ll xoru6I'IHaIIrl, c u 6es roBropeH]Ie.

Euuorrlur.t xoe$uuneuru. l5+7 l
Terua 4. CnyraftHn cs6wrus.-,qe0unuquu I,I ollepaq]I;/.c:'ic clyraftuu BeJIIIqI'IHI'I. Kracruecra

BeporrHocr. Bepoxlrocr Ha cyN{a H rrpor3BeAeune. Ilrnna BeporrHocr ra tpopr"ryna sa Eefic. Cxeua

na BepHyln. CtytaitHrr BeJrr{qr4Hr,r - 3aKoH 3a pa3lrpeAeneHl'Ie, Synxqur Ha pa3rpeAeJleHHe }I

rrr.rcJroBu xapalcTepucu.rru. [5+7]

Tervra 5. Menr,rAxurHT r.r cpeAa na Quprvrara. Crunocr Ha oprauvt:,alJ:ilflTa. MenuANurur -
4e(punnUuq, ocHoBHr,r xapaKTepr{crl,IKu. floAxo.Uu mu $uprraeHl'Iq MeHI'IAxMbHr - (fyurquoHuuleH,

xu6epnerutreH, rpoqeceu. YupaureHcKu poJrr.I H y[paBneHcrl4 yMeHI'Ir. Btnurua cpeAa na tpupuara

- MaKpocp e1av MlIKpocpeAa. BrrperuHa cpeAa na Qnpr'aata' [8+12]

Tervra 6. Oupuenu rleJrr{ u crparerr{rd. Crquoct ua (pNprueru'ITe Ilenr. BIaAone Suprtaeuu IreJII4'

Texuuxn aa Sopr.ayrupaHe na $nprraeur,rre rIeJrLI. Crunocr, TrIIroBe I'I BrIAoBe tfuprueun crparerHu'



Crpareruu sa Sapuen pacrex. Crparerun 3a orlen Ba:ae u cla1uilH3a\vfl. Ctulrrocr, TII[oBe LI

Br.rAoBe $Iapueuu crparerrn. CrpareruuecKu IIJIaH. [8+ I 2]

Tervra 7. CloNnocr Ha aJrroprrrM[rre r{ oqeHKa Ha cJloxHocrra I,IM. AlropnrltuqH[ crpareruu

r.r MeroAH B nporpaMrrpaHero. Pexypcur: MexaHra3bM, peKypcl{Bun (fynrqr.rla, rapaMerpl{, cpaBHeHLIe

Ha peKypcu, r.r HTeparlun. Crpareruu "rpy6a cvrrra", "pas4errft u Brageft", ooo6paruo npocreAlnaue",

"arropr.rrMr.r Ha nbJrHo u36polnane". flapalernu anroplITMLI, rou6unaropulE zIJITopI,ITMI{,

BepoflTHocrrr aJrropr.rrMr.r, eBpr,rcrr4qHu arrropLITMLI, aJIropHTMI,I TI{[ oogreedy". AlroplEttrul sa

coprr,rpaHe upes ns6op, iuropr,rrMr,r 3a coprlrpaHe qpe3 pit3MrHa, aJItopLITMLI 3a coprllpiue qpe3

cJrrrBaHe. Alropuruu 3a rtpceHe. Erauu na paspa6orBaHe Ha zInropI,IrMLI H rlporpauu. [3-17]
Tevra 8. Crpyrrypu or AaHHr,r. Jlunefinu AHHaMr.rqHu crpyrTyp[ - creK, olralrrKa, AeK, c[rIcbIILI

- eAuHr4rrHo n AsofiHo cBbp3aHr,r, KpbroBpr cnlrcbrlr,r.,{eQuHnlllnu, ocHoBHlI oflepau]Ill, iInropHTMH 3a

pa6ora c rrx. Heluueftnv AvtHauilrrHr,r crpyKTypu - AIpBoBI{AHI{ crpyKTypu, MareMarLIqecKLI

cnofictna, ocHoBHr.r oneparllrfl, BuAoBe: ABor,rrrHu A6pBera, noApeAeHI4 ABoHIIHI,I AbpBera (BST),

AVl-grpnera, B-4rpnera. MpeNoBr{ crpyKTypr .ueSuHutfukr kr aKcI,IoMIa. Ouronnu onepauHll.

Mero.ryr 3a rpeAcraBrHe Ha rpa(| B raMerra. Amopuruu sa o6xox,{ane (BSF u DSF). Trpceue Ha

nbrnrrra B ryaQ - anropllrMu ua DIJKSTRA, FLOYD, FORD-BELLMAN. [13+17]

Teua 9. Mnoxecrna. Onepaqua HM MuoxecrBa. Csoftctsa Ha onepallmTe Har\ MHoxecrBa.

Cr,rirasorHr,r Hr,r3oBe. Muoxecrsa or cr,rMBoJrHH Hr.r3oBe. Ouepauuu cbc cI,IMBoJIHI,I HLI3oBe I,I otrepaIIHI,I

HaA MHoxecrBa or Hlr3oBe. Perylrpuu MHoxecrBa v rzc;pa3v. I4g.II4creH[, c peryntpHl4 I{3pa3I4.

(Dopualuu rpaMarr.rKlr r.r e3r.ruu. Ouronnu [oHrrr.rr. ,{eSuuupane na (popMiulHa rpaMarl,Ira.

flopax.uaue Ha e3r.rK .rpes (popuanHa rpaMarr{Ka. Knacu(fuxaEfl Ha $oprraa;ruure rpaMarI,IKI,I ro
Xoucxu. BrAoee npoAyKrlr,rr nrn (popua-nHa rpaMarr.rxa. Baryc-Hayp Qopua. CuHtaxruunn rpa(fu.

Ilpurrlepu 3a rpeAcraB.f,He Ha e3r4KoBLr KoHcrpyKrIHu qpe3 Baxyc-Hayp $opua u crlHraKTll.nrr.r rpaQIE.

lr8+221

Teua 10. IlpeacraBsHe na $oprraalHr,r e3urlr{ qpe3 KpaeH aBToMar. CrotsetcrBue Mex,uy

(fopr,aanrru fpaMarr.rKu u rpafiuu aBToMarH. Anarug [I cHHTe3 Ha KpaeH aBToMar 3a pa3no3HaBaHe Ha

(foprrranrru e3urlu. Mpexn ua IIerprE. Ouronuu roHrrull rI o3HaqeHLts. CnoftcrBa Ha Mpexrl Ha

flerpu. O6osHa.reHr,r MapKr{paH}r Mpexu na flerpn. PasnogHanaHe Ha @opualnu e3uul4 qpe3

o6osHa.reHa MapKr,rpaHa Mpexa ua flerpn. CrornercrBl,Ie Mexry Sopnaalnu rpaMarI,IKLI I,I MpexI,I Ha

flerpu. r\narus rr cHHTe3 na o6osHaqeHa MapKlrpaHa Mpexa Ha flerpu. Mo4elIapaHe Ha cI,IcreMI,I c

rapanerrHu npoqecu c Mpexu ua flerpu. ll8+22)

Teua 11. Konueru[r.r Ha OOfI - eHKalcyJra\14s., a6crparqufl5 HacteryBaHe, troJllluopSnsrrta.

Klacone u o6erru. Tnuoae o6erru. Oprauusaqus. Ha IlaMerra. Stack u Heap. Pa6ota ua JVM.

flex-napupane Ha KJrac. Konseuqur,r 3a HMeHyBane s Java. flaxeru. I4gnorssaHe Ha naKerl{ .ilepapxut
Ha KJracoBere n Java. Eneuenru Ha KJraca - KoHcrpyKTopI4, MeroAI{, IroJlera. Kffoqosara Ayua ,,this".
Kruo.ronara gyua ,,static". Crulnocr Lr flprrnoxeHlls. Erorose. O6rpaxgalqll KJlacose. Tunose

HacJreA.,rBaHr.rr. I4gnorsBaHe Ha KoHcrpyKTopLI. Kffo.rosara AyMa ,,super". HacleAsnane Ha

rpoMeHnr,rBll o6errn r.r MeroAH. Cuequ$uraropr.r 3a Aocrbn. flonuvropQnsrrur. Overriding u

overloading Ha Mero4u. ,{exnapatlvr. ,,frnal". Tuuono KouBeprl{paue ,,typecasting". A6ctpaxtHIa

KJracoBe - ctrrlHocr u cnerluQurr,r. I4urep$eficu - cslrlHocr u cleuu$urrn. Bsa[N,IoAeficrnue MexAy

KJracoBe n raHrep(leficn. Tuuose nnrep$eficu. Broxenll KJIacoBe. Tuuoee BJIoxeHI,I KJIacoBe.

123+271

Teua 12. flpexnarrlaHe Ha rperrrKr.r. Irlsxnro.reHur. KoHqeur\krs.3a flpexBalrlaHe Ha lpelxru. ,,trY-
catch-finaly". Koueruur,r r Java. flapalaerpn3trpanw rHtIoBe. I,lurep(fecrt List. I4ntepSeficrr Set.

2



I4nrepSeftcrr Map. Pa6ora cbc cr,rMBoJrr{ l,r cr,rMBoJrHrl Hr.r3oBe. Kracrr String. Crarn.rHlr vI

AHHtrMr.rqHr,r clrMBoJrHr.r Hu3oBe. BxoAuo-rEsxoAHa cucreMa n Java. HaquHr.r 3a peaJII,I3aIIvts.Ha BxoA LI

u3xo,{. IlacroqsaHe Ha KJracone. O6pa6orKa Ha BxoAa. Zncrpyuenra ,rscanner". @yurq}IoHaJIHo

rporpaMerpane n Java. r{ucr roA u ao6pu trpaKTHKt4 B rlporpilMllpaHero. 123-27]

Terra 13. BeporrHocrHr.r npocrpaHcrBa fi cryrafiuu BeJrr,rqr,rHr{. OurosHLI [oHflTI,Ir:

BeposrHocrHo rrpocrpaHcrBo, cr6urun, He3aBHcHMocr r.r qucJroBl.r xapaKTepI,IcrLIKLI. Clyrafinu
BeJrutrr.rHr{: Ar.rcKperHu (reouetpuuuo, 6uuouuo, floaconono) u HerrpeKbcHar}I (nopuamro,

eKcnoHeHqr{uurHo, panuorr,repuo) pa3npeAene:f,krs.. Mareuarprqecro otraKBaHe, Ar{cnepcH, vI

crarr.rcrr{qecKlr }r3rrr.rcJr envfl . [28+3 3 ]

Tenra 14. Crarucrr.rqecrr.r r.r3BeA, perpecus u rnacu(fuKarlus. BrseAeHue B crarr.rcrr,rKara:

nonyrau[s, r.r3BaAKpr v Bpt3yururgarlnfl Ha AaHHr{. Oqenxa Ha napaMerplr: TotrroBa, I,IHTepBaJtHa lI
MeroA Ha Marcr,rMturHara [paBAoloAo6nocr. Iponepra Ha xr,rnore3]r: t-recr, z-Tecr vt

HenapaMerpr,rrrnr.r recroBe. Kopenaqux u perpecuoHeH aHilrr.rs: rlaHeftHa r,r MHoxecrBeHa perpecr,rfl.

MeroAu sa uacu$uKarlur{ (rorucruuua perpecus, k-NIN) r,r KJrbcrepu3arlr.rfl (k-means). [28+33]

Teua 15. Areurra u oKoJreH cBflT. XapaxrepncruKr.r Ha oKoJrHr.r, cBflT. B[Aose areHTr.r.

Pe(plexcnn areHTr.r. Parluosa.neH areHT H3rroJBBarrI MoAen Ha oKoJrHr.rfl cBflT. Areuru H3nbrH.f,Barqra

3aAaAeH qer. Areurpr onrr4Mlr3upar1.u creIreH Ha [oJre3Hocr. Cauoo6yqaBaul[ ce areHTLI. 134+37]

Teua 16. HenpoHHr.r Mpexv c Lr 6er o6parHr.r Bpb3Kr.r. Mnorocrofinu HenpoHHr.r Mpexlr or
repqenrpouu (Multilayer perceptron neural networks, MLP NN). BeporrHocrHr{ HeBpoHHrr Mpexu
(Probabilistic Neural Networks, PI.IN). Jloxanno-peKypeHrHr.r HeBpoHHr{ Mpexu (Diagonal Neural
Networks, DRNN; Locally Recurrent Probabilistic Neural Networks, LRPNN; Generalized Locally
Recurrent Probabilistic Neural Networks, GLRPNN Ia Ap.). 134+371

Teua 17. Basu or AaHHrr - MoAeJrr.r, apxr{Terrrypu u CB[. Basu or AaHHrr. Huna na a6crpaxqur
n 6asure or AaHHH. Apxurerrypu. Kruesr-clpBbp apxr,rrercrypa. KonqeuryarHu cxeMll u MoAenr{

AaHHr.r. Molen Ha AaHHr.rre ,,Cuquocrr-Bpb3Kr.r" (ER). Erauu Ha [poeKTr.rpaHe Ha B[. Oracle Data
Modeler, PeraquoueH MoAen AaHHH - ra6ruaqu, KJrrorroBe, orHorrreHr.rx. Hoprtramrn Qoprrrn u
HopManr.r3arlux. OrpauurreHr.rs. Ougu.recru MoAeJr Ha AaHHr.rre. I,In,uexcn. Crcreuu 3a yrrpaBneHr{e

lna6azu or AaHHu. Aguuur.rcrpupaHe. CyPBA Oracle. [38+48]

Teua 18. Esurrr u rpolpaMrapaHe za1azw AaHHr.r - SQL u PLISQL. SQL. DDL - c63AaBaHe Ha

ra6ruqa (CREATE TABLE), rpoMrHa Ha cbrrrecrByBarqr ra6nraqu (ALTER TABLE - 4o6anxue,
peAaroupaHe r.r rd3TprrBaHe Ha KoJroHr.r, Ao6assHe sa FOREIGN KEY), LI3TplIBaHe na ra6nuuu (DROP

TABLE). DML - INSERT, DELETE, UPDATE. I,Issrr.r.raHe Ha AaHHH - SELECT. CreAnnenus
(JOINS) - BHAoBe. Egnope,4onn (pynrqrn. fpynrapaHe u nolpel6a Ha AaHHr.rre. Arperaruu
(pylmquu. Bnoxenu 3urBKr.r. Perynxpnu r,r3pa3lr. DCL - uorpe6urerra, o6errra H poJrr.r. TCL -
rpaH3aKur.ru, oreparopu COMMIT u ROLLBACK. flocreAosarerlHocrll (SEQUENCE). I,lsrreau
(VIEW). IlporparrarapaHe 3a BA c PL/SQL - rrrrroBe ,qaHHr.r r crpyKTypr4, ycrroBHr.r oneparopu (IF,

CASE), TIHKJTHTTHH oneparopr.r (LOOP, WHILE, FOR). Moayn, kr u3KrIroseHI,Ir. @yuxquu,
rporleAypr.r, naKeTr.r. Kypcopu - Br{AoBe Kypcopu I1I ofleparlrLr c Tsx. Tpnrepn - BrrAoBe rprrrepu Lr

oreparluu c rpurepu. [38+48]

Teua 19. Meroau Ha aqpecrpaHe. Oprannsaqns. sa o6uen c ofleparr.rBHara raMer. BHAose

cucreMHr{ uHKJrH. Macrsu u crpyrryppl or AaHHTI s AceNd6rep. [49:53]

Terra 20. Ilo4uporpaMr.r. Ha.rrHu Ha npeAaBaHe Ha napaMerpuTe B rroAlrporpaMa. Cter.
I,lssprxsaHe Ha rpoueAypr,r. flpexnrpn.,rHe Ha rapaMerpu n pa6ota cbc creKa. [49-531



Teua 21. PaeuoMepHo u HepaBHoMepHo KoALIpaHe Ha I,I3roIIHI4III'ITO Ha Iantfoprtaaqux.

Kounpecur na zu(poprraa\ilflTa. KoAone na Lllenou-Oaso u Xa$rr.rtn. Illyrtoycrofi'rrno KoAI'IpaHe -

KoAoBe 3a orKpr.rBaHe Ir KopeKrI:aflHarperuKl,I. Cxeuu 3a alaparHa peanu3auvfl.Ha rco,qep/,(eroAep 3a

CRC xoaoee. flpurraepll 3a npunoxeHue B KoMIIlorbpHI'Ire Mpexll. [54+65]

Teua 22. Agpecr4paHe B KoMrrrorbpHr4re Mpexu. IPv4 aapecu. Klacone Mpexr. IPv6 aapecn.

flporoxol ARP. Cenr,reHrr.rpaHe Ha Mpexara. Crs.(anaHe Ha [oAMpexu. {acruwuny6ttutHll aApecH.

Cneuuannn aApecu. A,qpecnpaue c (fuxcnpaHa H rpoMeHJII,IBa AbnxllHa Ha MacKI'Ire (VLSM).

Alropnrnu 3a Maprrpyrr{3aur.rs. Craruqno kr ALIHaMI,IIIHo Maplupyr}I3l'IpaHe. .{uperrna u

HHAr.rpeKTHa Maprupyril3a\ufl. flporororur cbc cneAeHe Ha cbcrosHl,Iero Ha Bp63Kara I'I BeKTop Ha

pa3cronHllero (OSPF u RIP). NAI u PAI texnoJlorllu. [54+65]

Tepra 23. Jloruqecra Hacrpoftxa na KoMrrortpHa Mpexa. ,{r.rperropufiun yclyru. Konqeuqil-f,

Ha aKTrdBHa Ar,rpercroplrs. TexHorotvtv sa AereHrllraqux, Oropvr3a\ufl. z Orqernocr. Kontpol na

Aocrtrr Ao pecypcu Ia ycJryr]r. Yupannenue Ha HAeHTIltIHocrI4 LI Aocrb[H. flpana, pa3peIIIeHI'L rI

rpyrroBra roJrr.rrLIKLI s MS AD. CnoAelgne Ha AaHHI'I. SMB nporoKoJII'I. [54+65]

Tepra 24. MpexoBa cr,rrypHocr. Bugoee araKLI rrpr OC I,I KoMyHLIKaIIuoHHI,L clofi. Cucreun ga

or1pr4BaHe r,r npeAorBparrBaHe Ha [poHr,rKBaHLIr. 3aulnrnn creHll. Cncteuu u cpeAcrBa 3a

yrpaBJreHl{e Ha KoHTpoJIa Ha Aocrbtr Ia rpa$r'rra B Mpexara. [54+65]

Teua 25. MpexoBr.r oneparllaoHHra cr.rcreMrr. Porpt l.I t[yuruuoua-nHocrll. Cucteua 3a I'IMeHa Ha

o6lacua (DNS). BuAone 3arrrcu. Kou@nrypupaHe Ha 3oHLI. BuAose cbpBbpl,I. Anronouru crcreMll.

Mapmpyrn3r,rpaHe MexAy aBToHoMHu cr4creMr,I. BGP. CucreMI,I 3a eJIeKTpoHHa noua. flpotorort
POP3, IMAP u SMTP. [54+65]

Teua 26. BupryiiurHu qacrHrr Mpexlr (VPN). Kouqeuur.Is r apxzreKTypa. Ilporoxonu PPTP,

L2TP,IPsec. SSL VPN. OrAare.reH Aocrtrr Ao pecypcu r.r ycnyrn. Kouueu\lrrr H apxI4reKTypI'I.

flpororol SSH. Apxr.rreKTypa ua Remote Desktop Services. flporoxol RDP. EalaucplpaHe Ha

rpa$ura r{ HaroBapBaHero Ha ycnyrllre. Konuenqkrfl il apxvreKTyp}I. [54+65]

Teua 27. Cucreuw 3a ylpaBJreHr,re Ha cr{rypHocrra Ha uH$opuaquxta. Konuenqrs 3a

curypHocr ua un$oprtaa\ufrTa. Cran,uapru. florurnrl,I 3a cl{rypHocr Ha rlu(foprvraqusra. Potrw u

orroBopHocrr.r rro curypHocr ua un$opr*rar\ktflTa. PasAensue Ha 3aAbnxenuflTa. CurypHocr I,I 3aIrIHTa

Ha Jrr.rrrHr,rre AaHHu. [54+73]

Tetra 28. YnpaueHr{e Ha uHsoprraaur{oHHr.r aKTLIBT n xu6epcurypHocrra. YupanleHl'Ie Ha

Kanaur.rrera. YupaueHr,re Ha rexHr.rqecKuTe ys3Br.rMocru. YnpaBJIeHI{e Ha prIcxa 3a curypHocr Ha

unsoprraauuara. HenpeKbcHaro cr na 6usueca . 15 4+7 3l

Teua 29. Konu.recrBeHu rrora3areJrr,I 3a oueuflBaHe Ha Ha,{exAHocrra Ha HeBb3craHoB[MI.I I4

Bt3crauoBlrrvru ycrpoficrsa. flrtrrHocr Ha putstrpeAeneHrre Ha orKtt3LITe, [IHTeH3LIBHocr Ha orKtBI'ITe.

Bepoxrnocr ga 6esorra3Ha pa6ora. Bepo.rruocr 3a orxa3. Cpegno BpeMe ua pa6ota Ao orxa3.

flaparraemp Ha roroKa Ha orra3rre. Cpe4uo BpeMe sa pa6ora MexAy ABa IropeAHI'I orKa3a. Cpe4Ho

BpeMe Ha Bt3craHoBrBaHe. Kolaunercsu KorI,IqecrBeH[I noriBareJl[ - Qynxqrlx Ha roroBHocr LI

(pylrxqul Ha npecroft, roeQuqueHT Ha roroBHocr, roet[uqnenr Ha npecrofi, roeQuqueHT Ha

oreparllBHa roroBHocr. 17 4+7 8l

Terra 30. CryyrrypHr.r cxeMra no Ha,{exAnocr. EroxoBa crpyKTypHa cxeMa Ha HaAexAHocr -

o6erru c nocJre.(oBareJrHo cteAHHeHr{ eJreMeHTI{, o6exru c flapanenHo cbe.4I,IHeHu eJIeMeHTI'I. o6erru



cbc cMeceHo cbeAr{Heur.r eJreMeHTr,r. ,{rpno Ha orKa3HTe (FTA). Anarus Ha crpyKTypara:aa o6exrx c
npou3Bo JrHo cbeAI,IHeHH eJIeMeHTI,I -AeKoMrIo3HuLIoHeH MeroA. [7 4+7 8]

Teua 31. CrnpeMeHHH cyrepcKanapHr.r flpoqecopr4. flpousno.unreJrHocr Ha KoMllrorbpa H

Mero.qu ga neftuoro oflpeAen He. I,IsuepnareJrHu r,r cr.rHTerI,rqHI{ nporpaMa: cBIrIHocr, rIpeAIrMcrBa u

HeAocrarbrlu. Aua-uuruqHo r.r uMr.rrarllroHHo Mo.{eJrr.rpaHe - Br.rAoBe MoAeJrr{ Ia cpaBneHl,rfl Mex.(y rflx.
CISC n RISC [poqecopHr.r apxr.rreKTypu: rpeAuMcrBa, HeAocrarErIH r.r cpaBHeHI,Ie MexAy r.sx.

flapaaenu:bM B apxrdreroypara Ha cbBpeMeHHr.rre KoMflrorpr.r. Ocuonuu [peAr{McrBa I,I HeAocrartllr
Ha o6ulara rrrlnHa. flapalemra o6pa6orra B KoMflrorpvre neo6xoAuruocr pr oIIeHK[ Ha

e$errunnocrtau [por,r3BoAr.rreJrHocrra. 3axon na AnrAar. Kracu(pura\uuna (Druu I4 ro crerleH Ha

cBbp3aHocr Mexry [pouecopr.rre. Kounefiepuo r.r3nbJrHeHpre Ha KoMaHAr,rre B rrpoqecopr,rre:

cbrrlHocT, flp]rHrlr.r[u u upo6reuu. HarraarssaHe BJrr,rrHr.reTo Ha KoMaHAr,rTe 3a [pexoA rrpu

xonnefiepure. Mex,uyroMaHAHr4 3aBr.rcr,rMocru - cbruHocr,4e$uHrapaHe, orKpr.rBaHe [r orcrpaHrBaHe

Ha alaparHo r,r Ha [porpaMHo Hr,rBo. Ilpoqecopn c MHoxecrno Syurqr.roHiurHrr ycrpoficrna (Oy).
BuAone @Y. CnnxpoHrr3arlprfl Ha anaparHo r{ [porpaMHo Hr.rBo. flpe4rarnrcrBa, HeAocrerrr;,fkt a
cpaBHeH r.re MexAy ABara roAxoAa 3a cr.rHxpoHvaauils.. 17 9+90)

Teua 32. IlapasreJrHrr KoMrrorrpHu cr.rcreMr{. SMP, MPP, NUMA u KnacrepHr.r apxureKTypr{ Ha

napaJreJrHu KoMrrrorpr,r: 6noxosu cxeMl{, ocHoBHH KaqecrBa, npeAr,rMcrBa I,I HeAocrarbIII{. O6qa
naMer upr,r SMP apxr.rrerTypara: [peAr4McrBa r,r HeAocrartru. I4sucxBauus. KbM KoM[IorGpHLITe

cr4creMu c MacoB [apanenr.r3bM. Mo.qen na Xoap. OcHosuu upo6reuu Ha KoMrrrorp]rre c
pa3npeAeJreHa rraMer. PVM n MPI. fpy6 r,r $uu uapa;reJrr.r3bM. Barancupauo HaroBapBaHe.

KouynuxaqproHHr{ Mpexu (KM) 3a [apanenHrl KoMrrrorpLt: ocHoBHH rroHrrlrr, [peAua3HaqeHlre I{

KaqecrBa. Bra4one KoMyrarlrrfl. OcHosHn Bbflpocu, perxaBaHr,r or BcsKa KM. Tonororus Ll

Maprxpyru3arlflr. Crarn.rHr.r u ,(r.rHaMr{trnu KM: cbrrlHocr r.r [pHHrIr{[ na pa6ora. Kouyraquonnu
eJreMeHTr,r - [peAHiBHarreHr.re rr cBbp3Baue. D-aguepHr,r n-peuerKr.r u ry6oee, Crossbar pr Delta
Mpex[, Mpexu ua Knoc r.r Benec, Dragonfly. Apxnrexrypa Ha rraMerra B napaJreJrHrrre KoMnrorpr.I -
Beprr{KanHa r,r xopr{3ouTurJrHa opraHlr3arlur. Bpeue 3a Aocrbfl, JrareHTHocr r.r uupr,rHa Ha JreHTara Ha

npeAaBaHe. Keru flaMer: [p]rHrlr,ru ua pa6ora H opraHr,r3arlyts,Hauu$oprraaqrasra. PasNrep Ha KerrroBru

6lox, BHAoBe acoqlraruBHocr, crpareu,r.f, 3a 3aMecrBaHe na un(popnaa\uflTa r.r crparerur{ 3a 3anr{c.

Cruacynanocr HaAaHHprre B Kerrr-rraMerra Ha [poqecopr.rre upn SMP n NUMAc]IcreMLITe. 179+90)

Tena 33. Ilpouecr,r. IlpegcraBrHe Ha rrpoqec n OC. lpar[ na cbcrorHllero Ha npoqecure.

Crpyrrypn Aalaln:a 3a ylpaBJreHlre Ha npoqecr,rre. KoHrexcr Ha rrpoqec. flpenrrno.rBaHe KoHTeKcra Ha

lpoqecure. OcnosHr.r oneparllr[ Bbpxy flpoqecu. ,{ncneuep. Huruxu. Pezutusauu, Ha HHIITKLI

(userlevel n kemel-level). MogeJrr.r Ha MHoroHrrrrxoBrr rporpaun. ,{ocmn Ao o6qu pecypcu.

Kpuruuua ceKrlr.rr. I4gucxsau[, KbM Kpr.rrr{.rHa ceKrlus. Cnnxponu3a:glz,s. rrpe3 3aKJIIoqBaHufl. (mutex

locks, xapAyepHrr rrHcrpyKrluu). Cervra$opra. Ocnonnpr oreparlru Bbpxy cervra(popu. Perueuue ua
3a,uaqara ,,flponsno4urer-Koncyuarop". fhaunpaue Ha npoqeclare. BuAone rIJIaHHpaHHfl.

fhanaponur.rK Ha npouecr.rre. Amopurur{ 3a nJraHupaHe Ha npoqecl,ITe. [91-96]

Teua 34. YnpaureHr.re Ha oneparuBHara naMer. Jloru.recru u Qusuuecru aApecu.

Heuperr,cnara opraHr,r3arlr,rfl na OlI. .{rnone c Suxcrapau LI ALIHIIMLIqeH ptrMep. Brnurra n

BtrpeuHa $parrraenraqut. CtpauurrHa opraHu3alq;afl. na OfI. Bupryanna naMer. flpexmprxHe Ha

npoqecr4 (swapping). Orxas 3a crpaHurla. 3aMsHa Ha crpaHarlr.r. Oaftrosa cplcreMa. Arpn6yru na

Qafu. MeroAra Ha Aocrbrr 4o $aftnone (nocre.uoBareJreH, AHpeKreH, un.qerceu). Crpymypa Ha,qrlcK.

Oprannsaqvrg.HaAupeKTopr.rIa - c eAHHr,rqHo HLtBo, c ABe Hr.rBa, AbpBoBLIAHa, auI,IKJIHuen rpaS. I4ueua

nrn $afinoBara cncrerrra. KourpoJr Ha Aocrbrr 4o (pafinone n Linux n Windows. 3aeuane na



AT,ICKOBOTO IIpOCTpaHCTBO - HelpeKbcHaTo, cBbp3aHo, I'IHAeKCHO, I'IHAeKC Ha HTKOJIKO HI',IBa.

Yupauenue na ceo6oAHoro rpocrpaHcrBo Ha AVcKa. [91+96]

Tenra 35. Ourosu Ha Kpr.rrrorpa$uxra r.r KplrrrrorpaScxn arropl.IrMu. Eaaouu rpunrorpatfcru
roHflTr4.,r u (fynxqrau; Kracla.recKu Kpr,rrrorpatfcru MeroAu - cy6crraryIIrIoHHI,I, TpaHcno3uurroHHl'I I4

rou6uuupaura un$pr,r; nororrHr.r uluQpn u reHeparopll Ha flceBAocnfrafinu nocleAoBarenHocrl'I -
One-Time Pad, LFSR-latupanu uu(fprn LI Apyru roroqHll uruSpu (SEAL, RC4, HC-128);

cr,rMerplrrrHr.r Kpr,rrrorpa$crr.r anroplrrMr.r - rpI,IHIII4rIu na 6roronoto runSpupaue, DES, Triple-DES,

IDEA, RC5, Blowfish; acuuerpr4trHr.r Kpr.rrrrorpaQcxn a-uropllrMl{ - RSA, Diffre-Hellman, DSA;

Kpr.rrrrorpa([cru xeu-(fyurquu u qu(fponra (erenrpouHll) uo4nucu; xN6pLIAHLI Kpl'Inrorpa(pcru

cxeMr.r u npo6neuu npu flpoeKTr,rpaHero u peaJru3alll,If,Ta Ha BLtcoKocKopocrHI,I cor[ryepnn

Kpr.rrrorpa(pcxn a-rrropl4rMl{. [97+ 1 08]

Te*ra 36. flpr,uoxHa Kpr.rnrorpaQux, qu(fpono roAnlrcBarle v cbBpeMeHHLI xpunrorpaScru
flporoKonu. Ilpo6nervu,r Ha Kpurrrorpaifcxara 3all\laTa n Irlnrepner; 3aIIIHTa Ha eneKTpoHHa noua -
PGP, :auuara cpeuy claM; qu$pono roArrlrcBaHe n uu$pacrpyKTypa or ny6luvHll KJIIotIoBe (PKI) -
eJreMeHrr4 r{ fracrHr.rqu, Sopuaru naceprnQzratu (X.509, PGP), u3AaBaHe, Banu4rz^pame I,I orHeMaHe

na quQponn cepruSuxaru, rrpr.rJroxeHr.r, B eneKrpoHHoro ynpaBJleHue u 6usneca; cBBpeMeHHLI

aBTeHTr,rKaur,roHHr.r cxeMr.r - flapoJrr.r u [perroprKvI 3a ras6op Ha napoJlu, ylpaBneuue Ha Aocrtna'
aBTeHTr.rKarI[roHHr,r flporoKoJrn; 3arru,{Ta Ha IrpeAaBaH}ITe AaHHu n I,IurepHer - S-HTTP, SSL/TLS,

3arrlr4ra npr,r Br{pryaJrur.r qacrHr,r Mpexu (VPN); Kpllnrorpa(lnr n 6nor.refiu r .(eIIeHrpaJII'I3}IpaHI'I

rexHoJrorur,r - Kpurrrorpa$cxn ocHoBr.r (xeru-(fynrqrzra, quQpoBLI rIoArIucu.197=100;102;105+107;

109+1111

Tenra 37. Llle:arlatpuqupane u aHaJwre Ha pr.rcKoBe n xu6epcurypHocrra. Mero.uu 3a orKpI,IBaHe

Ha yr3BraMocrukt 3anJrrxu trpe3 crpyKTypupaHr4 n rpaSuuHll rIoAxoAI,I: Mo3bqHa ataKa, cnllcbul'I3a

[poBepKa, Ar{arpaMa HaLltluKasa, aHaJrLr3 trpe3 AbpBo Ha orKiBI,ITe, AbpBo sa ct6utusra, [puqI'IHHo-

cJIeAcrBeH a:aalra3 H MoAeJr ,,Bb3eJIbr na nauuftoHKara". Io4xogu 3a Brgyanu3lapaHe Ha [pHtII'IHHo-

cJreAcrBeHI4 Bpb3Kr,I, rorrrecKta 3aBuc[rMocr[ r,r [oreHrII,IaJIHI,I [brl,Iua rru ru6epLIHIrI,IAeHTI'I.

lll2+1171

Teua 38. Oqeuxa Ha plrcKa r{ rpfiopfiTr.r3r{paue na 4eftctnut B KoHTeKcra ua ru6epcrrypHocrra.
MeroAu 3a KoruqecrBeHa orIeHKa Ha pucKa qpe3 lr3non3BaHe Ha Marpl{qa Ha flocJle4crBfiflTa u

BeporrHocrr,rre, aHzurrr3 Ha Bb3MoxHr{Te orKa3I,I ln [ocJleAcrnux (FMEA), raxro H oIIeHKa Ha

troBe[rKuq $arrop. Onpe4enmre Ha rpnopr.rreruTe Ha pLIcKa u Lrs6op Ha rIoAxoAruIrI MepKI'I 3a

HaMaJrqBaHe Ha pucKa n unQopnaquoHHrlTe clIcreMI'I. lll2+ll7)
Terra 39. Kouqenrlr{x Ha Anapon,q OC. Oprauu3a\vfl na notpe6urerlcKll nntept}efic (tII4).

ZsrpaN,4aHe na III4 n XML u lava. I,Iarpax,qaue Ha rpaSuqeH HHrepQefic c Kouuu. Jetpack

compose. Ouronua KoMrIoHeHru s Jetpack Compose. [ll8+122]

Terra 40. Hanuraur{, Mex.uy eKpaHH s Android. Ilpouecu LI HTIITIKI{. flapalelua H acI,IHxpoHHa

pa6ora. O6pa6orra ua unQoprraaul{, BbB Sonon pexuM. lllS-122)

Teua 41. Ocuonnu KoHuerrqfi]r na o6laqur.rre rexHoJlorlu. Tnnone o6raquu MoAenI'I -
ny6ruEuen, qacreH, xu6pu.4en o6nax. Tnuoee o6raquu ycJlyru - un$pacrpyKTypa Karo ycnyra,

nnartfopua Karo ycnyra, co(fryep Karo ycnyra. OcuoeHH ycnyrl4 I,I rpoAyKTu n Azure. Ocuonnn

KoMrroHeHTH B apxrlTercrypara na Azure. I4g.rprcrurenHfi ycJlyru, MpexoBI,I ycJlyru, Kareropuu AaHHI{

n Azure, ycnyru 3a cbxpaHeHrre Ha AaHuu, Azure Marketplace. OurosHLI ycnyru u npoAyKrr e Azure.

Llurerpupauu o6taquu perxenr.rr. I4nrepuer Ha BeIrIlITe (Internet of Things), aHaJIHTTITIHu o6pa6orru



Ha roJreMr{ MHoxecrBa or AaHHu (Big Data), DevOps, Azure App yc-uyra. OurosHI'I ycnyrl'I pI

npoAlr61g s Azure. I4ucrpyl,renraJrHr.r cpeAcrBa 3a ynpaBJIeHI{e Ha Azure. CrsAanaHe Ha BI'IpryzInHI{

MarrruHr.r upes 111a6lon, PowerShelt u KoMaHAeH rlHTepnperarop. Curypnocr I'I HaAexAHocr Ha

o6laqsure rexHoJrorulr. MpeNona cr.rrypHocr s o6ra.rul4re ycJlyru. 3aqura s Arr6oqI'IHa.

CuoAelena cr.rrypHocr. Jarrlurua creHa s Azure. PasupegeleHa 3aIrIHTa cpeqy orKiB Ha ycnyra.

fpyuu 3a MpexoBa crrypHocr. fpynu 3a crrrypnocr Ha rlpl{noxeHllfl. I4s6op Ha peIneHI'Is 3a MpexoBa

clrrypHocr. Cr,rrypnocr u HaAex.(Hocr Ha o6ra.rHl,Ite rexHoJIorI,IH. Ycnyru 3a 3auII'ITa Ha

caMonr{qHocr s Azure. Anrenruraqur il aBToppl3aulu. ArrrasHa AI'IpeKToplIfl e Azure.

Muoro$arropHa aBreHrI,IKaIIus s Azure . l0+ 127 l

Teua 42. CurypHocr g HaAex,qHocr na o6raqHI,ITe rexHoJlorull. IrlncrpyvteuraJlHll cpeAcrBa 3a

locrr4rarre Ha cfirypHocr. I{enr"r,p 3a cr.rrypHoc'r s Azure. Cqeuapur.I 3a }I3noJI3BaHe Ha IIeHTBpa 3a

cprrypHocr. 3aruura ua unQopuawrfl.. 3aur.rta cpeqy 3arlJlaxu. Curypuocr LI Ha,4exAHocr Ha

o6laqnprre rexHoJrorr4n. floAxoAr{ 3a yrrpaBJIeH[Ie s Azure. flolurzru s Azure. Pealusupane ua

floJrprruKr,r. Yupauenue Ha Aocrbtra Ha lasara Ha ponu. 3axffo.reaHe Ha pecypcu. Tarsane Ha

pecypcu. Curypnocr tr Ha.uexAHocr Ha o6ra.rHrre rexHoJloruu. flranose (blueprints) u ynpanlenue

na a6onaueHTr.r B Azure. Curypuocr r.r HaAexlHocr Ha o6ra.rHllre rexHoJlorrrr'r. Cpe4crBa 3a

MoHr{Topr.rHt u orrrerr.r s Azure. MonuropuHr Ha npunoxeHllfl,vycilyrur. Curypuocr I'I HaAexAHocr

Ha o6ra.rHute rexHoJrorur,I. CrauAapru 3a 3ilrlrlTa Ha caMoJII,IrIHocr, 3alrlura Ha .(aHH[I u

cbBMecrlrMocr B Aztre. Yclonus pI rr3r,rcKBaHvIfl. 3a cbBMecrl,IMocr. CurypHocr I4 Ha,(ex,(Hocr Ha

o6ra.rHrrre rexHoJror[n. I{enrrp 3a [oBepLITeJIHocr n Azure. Ynpanleune Ha cbBMecrllMocr Ha

pecypcu H ycnyru cbc 3aKoHoBLI LI HopMarHBHI4 H3IlcKBaHufl,.10+1271
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