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HpI/I ABABAHC HA ABPIKABCH U3IUT BCCKU CTYACHT € JJIBbKCH Ja HOCH CTYACHTCKAaTa CHU
KHHMXKKaA, Ja CC sIBKM HaBpEME MPEA NIPEABAPUTCIIHO OITOBECTCHATA 3aJIa M Jia CIla3u
YKa3aHHuATa Ha KBECTOPUTEC 3a HACTAHABAHC B 3aj1aTa.

JbpKaBHUAT U3MUT 10 CrieUamHocT ,, Cogpmyepro unocenepcmeo” € B IBE 4aCTH,
KOHUTO CE MPOBEXKAT B JBa THH. [Ipe3 mbpBHs ACH U3MUTHT € MPAKTUYECCKH (pelIaBaHe Ha
3a/1a4r) C MPOABIKUTEITHOCT 3 acTpOHOMHUYECKH Yaca. KM BBIIpocH ¢ HoMepa ot 1 110 4,
7,019 no 13,15, ot 17 no 19, ot 22 no 24 u 27, morat na ObaaT JaJaJcHHu 3a4auu.
Bropust 1eH u3nuThT € TeopeTuyeH. M3Teris ce equH BIIpoC, KOMTO ce pa3BuBa 3a 2
acTpoHOMHYECKH 4Yaca. PaboTure ce mpeaaBar U ce IpaBu KpaTka MOYMBKa. Teriu ce
BTOPHU BBITPOC, KOMTO CHIIO C€ pa3BUBa 3a 2 yaca.

IIo BpPEMC Ha BCAKa €/1Ha 4aCT OT U3IIMTA JIMCTaTa 3a MIMCaHC Ca OCUTYPCHHU U
noancdyaTradHu OT (DMI/I, APYyru HE C€ BHACAIT. ITume ce camo ¢ XUMHUKAIT - 3a0bILKUTEITHO
CHH WJIM YCPCH LBAT. MonuB MOXKeE Jia C€ U3II0JI3Ba caMo 3a YCPTCIKH.

[To Bpeme Ha M3MHTa MOXKE Ja C€ M3MOI3BA OQUIMATHO U3AaICHO KOTIHE Ha KOHCIIEKTa
(momy4aBa ce OT kBecTopuTe). Benuku apyru mocobust ca 3a0paHeHu.

3a0paHeHO € U3MO0JI3BAHETO Ha €JIEKTPOHHU YCTPOICTBa OT BCsKakbB BuA. Heobxonumo e
BCUYKH BHECEHU MOOWIIHU YCTPOWCTBA U KOMIIIOTbPHA TEXHUKA J]a ObAAT U3KIIOUEHU
IIpeH 3aro4BaHe Ha U3IMUTA U J1a ObJJaT OCTAaBEHH Ha OINPE/IeNICHUTE 3a 1IeNITa MeCTa.
Hamupanero npu cTyaeHTUTE Ha HEperjiaMeHTHPaH! IOMOIIHU CPEJICTBA CE CUUTA 3a
oInuT 3a npenucsane. [1o Bpeme Ha n3nuTa HE Cce BOAAT pa3roBOpH, HE CE MYIIH U HE Ce
U37M3a OT 3aJaTa.

PaGoTute ce oneHsBar oT KOMHCHS. [IpaKTHUECKUAT U TEOPETUIHUAT U3IHT CE OIICHSBAT
nootaenHo. [Ipu nonoxkeHue, 4e 1 Ha iBaTa U3MMUTA OLEHKAaTa € MO-ToJIIMa WM paBHA Ha
3.00, To KpaiiHaTa OLleHKa OT AbP>KaBHUS U3IUT € 3aKpbIJIeHaTa 110 IpaBUiiaTa CPeIHO
apuUTMETHYHA OLIEHKa OT JIBaTa U3NuTa. B npoTuseH ciyyaii onenkara e ciab (2.00).
OuenkaTta ce 3aKpbIvIs 10 BTOPH 3HAK cie]] JeceTuyHara 3aneras. OueHkuTe ca
OKOHYATEJIHU U He MOAJIEKAT Ha pepasriekaaHe.

Crnopen npaBunauka Ha CY cTyIeHTUTE HIMAT MPaBO Ha SBSIBAHE 3a MMOBUIIIABAHE HA
orierka ot JIM, ako Toit e Oun ycrenHo noyiokeH. HamoMHsIMe Ha CTyIeHTUTE, Y€
cnopen 3BO 3a nmpogbmxkaBane Ha oOpa3oBanueto B OKC ,,Maructep” (cpeury
3amnJjialane) € HeoOoxoaruMa OleHKa Hal-MaJko ,,1006p” oT nurmomarta 3a OKC
,baKanaBbp”.



KOHCIIEKT
3A IBPKABEH U3IINUT 3A CIIEHUAJTHOCT
“COPTYEPHO UH’)KEHEPCTBO”

OCHOBHU U AAAPO HA KOMITIOTBPHUTE HAYKH
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10.
11.

12.

13.

I'padu. IvpBera. O6x0xkmane Ha rpadu.

Bynesu ¢pynkuuu. [Iennora.

Kpaitnu aBTomatu. Perynsapuu esunu. Teopema na Kinnu.
KoHnTekcTHO-cBOOO1HN rpaMaTuKy U e3ulid. CTEeKOBU aBTOMATH.

Kommtorepan apxutektypu. ®opMaTu Ha JaHHUTE. BbTpemHa cTpykTypa Ha
[EHTpaJIeH mporecop — OJ0KOBe 1 KOHBeiiepHa 00padoTKa, MHCTPYKLIUH.

Crpykrypa u Hepapxus Ha mnamerra. CerMeHTHa M CTpaHW4YHA Hpeajpecanus.
Cucrema 3a IpeKbCBaHE — IPUOPUTETH U OOCITYKBaHE.

®daiinoBa cucrema. Jlorndecka OpraHu3anus u (1)1/1314%01(0 IIpeacTaBAgHC.

Kommtorspau mpexu u nporokosn — OSI mozen. Ilporokonu [Pv4, 1Pv6, TCP,
HTTP .

bas3u ot napau. Pemanmmonen Moielr Ha JaHHHUTE.
basu ot nanuu. Hopmanuu dopmu.

[IponienypHo mnporpamupane - OCHOBHM HWH(GOPMAIMOHHH U aJITOPUTMUYHHU
cTpykTypH (Ha 6a3ara Ha C++).

OOeKkTHO OpHEHTHpaHO Mporpamupane (Ha 6a3ata Ha C++ mnm Java): OCHOBHU
npuniunu. Krnacoe u oOektu. KoncTpykropu u nectpykropu. Omeparopu.
[Tpou3BoaHY KJIaCOBE U HACIEASIBAHE.

CTpyKTypH OT JaHHHU U aJrOpUTMH. AHAJIM3 HA AITOPUTMU. AGCTPAKTHH THIIOBE
ot nanHu. CTek, onaiika, CouchbK, 16pBo. CopTupane.

COPTYEPHO UH)XEHEPCTBO

14.

15.

16.
17.

Co¢dryepHO MHKEHEPCTBO M HETOBOTO MSCTO KaTo Jisul OT 3HaHHeTo. CodryepeH
mpolec W MojaeN Ha coTyepHHM Tporecd. KoHIenmus 3a MHOTOKpaTHa
ynoTpeoba.

Mopnenu Ha pasmpeneneHu copTyepHH apXUTeKTypu. Cpeau U HpOTOKOIH 3a
pasnpeneneHu IpUIoKeHHsI.

Mopenu 1 MeTOAM 3a MPOSKTHPAHE HA TOTPEOUTEIICKN UHTEP(EIC.

VYnpaBieHue Ha Ka4ecTBOTO Ha copryepHH npuiioxkeHus. TectBane Ha codTyep
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Codryepna apxutektypa. IIpoekTmpane © JOKyMEHTHpaHe Ha co(TyepHH
aApXUTEKTYpH.

WmxeHnepuHr Ha copTyepHUTE M3MCKBaHWA. TeXHUKU 3a U3BIMYAHE, aHAIU3 U
BaJIAMpaHe HAa cOPTyepHUTE n3ucKkBaHUs. Crenuduiipane Ha U3UCKBAHUSATA.

. IlpoexTrpane u UHTErpHUpaHe Ha COPTYEPHU CUCTEMHU

[Inanupane Ha MpoeKTa — CHIIHOCT U OCHOBHU €JIEMEHTH, 00XBaT Ha MPOEKTa,
BpeMeBU U (pUHAHCOBU pecypcu. JIeHHOCTH 10 yIpaBlieHuEe U KOHTPOJ, METOIH U
CpeICTBa 3a Ch3/IaBaHe Ha IUIaH-TpadUK HA IPOEKTa

N3non3eane Ha XML 3a cTpykrypupane, Banumanus, o0paboTka U MpecTaBsHEe
Ha JIOKYMEHTHO ChAbPKaHUE.

MATEMATHUKA U TPUJIOKEHUA

23.
24,
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Teopemu 3a cpeauute croitHoctu (Poin, Jlarpanxk u Komm). ®opmyna va Teiursp.

Omnpenenen unterpan. Jledhununus u cBoiictBa. IHTErpyeMoCT Ha HEMPEKbCHATH
¢ynkuuu. Teopema Ha Hroton-JlaitOnu.

Panr Ha marpuna. Panr Ha cucrema Bektopu. Teopema 3a paHra Ha Marpuua.
Cucremu nuHelHN ypaBHeHHs — Teopema Ha Pymie, ¢dyHgamMeHnTanHa cuctemMa oT
pelIeHus Ha XOMOI€HHa CUCTEMA.

[TonmuHomu Ha exgHa mpoMennuBa. Haif-rosnsim o0l genuTesnl Ha TOJUHOMH —
ThXIECTBO Ha be3y u anropureM Ha EBkimmz. 3aBUCHUMOCT MEXIY KOPEHH U
Koe(uLueHTH Ha mosmHoMH (popmynu Ha Buer).

JluckpeTHu pasmpeneneHus. PaBHomepHo, OMHOMHO, TeoMeTpudHO U [ToacoHOBO
pasmpeneneHue. 3anadd, B KOUTO BBH3HUKBAT. MOMEHTH — MaTeMaTH4YeCKO
OYaKBaHE U JUCIEPCHUS.



AHOTALN WU HA BBITPOCUTE

1. I'padu. AbpBera. O6x0x1aHe HA Tpadu.

Hedununmm 3a kpaeH opueHTHpaH (MynTu)rpad ¥ KpaeH HEOpUEHTHPaH (MyATH)rpad.
Jebvnunmu 3a MapmpyT (KOHTYpP) B OpHUEHTHpaH MyaTurpad ¥ ObT (IHUKBJI) B
HeopHeHTupaH Mynturpad. CBbp3aHOCT U CBBp3aHU KOMIIOHEHTH Ha rpad. JdebuHunms
Ha IBbPBO U KOPEHOBO IbpBO. JlOKa3aTeNCTBO, Y€ BCSIKO KOPEHOBO ABPBO € ABPBO U
|V|=|E|+1. TTokpuBamo aspBo Ha rpad. OOxoxaaHe Ha rpad B MIMPHUHA M ABIOOYHHA.
OiinepoBu o0xoxaaHust Ha mynturpad. Teopemu 3a cbmecTByBane Ha OIepoOB ITUKBI
(c nokazarenctBo) u OWUNIEPOB MBT.

Jlumepamypa: [11].

2. ByaeBu ¢pyuknuu. [Ibanora.

Hedununus na O6yneBa ¢pynkuus (b®P) u popmyna vax mHOXkecTBo bD. B ¢ 1 u 2
npoMeniuBu. CoiictBa. [leduHuinus Ha mBJIHO MHOXecTBO bd. dopmynupoBka u
JIOKa3aTesiCTBa Ha TeopeMara 3a pa3douBaHe Ha b® 1o YacT OT NPOMEHJIMBUTE U
teopemMara Ha byn. Teopema nHa Ilocr.

Jlumepamypa: [11].

3. Kpaiinu aBromatu. Peryisipun e3unu. Teopema na Knunn.

JerepmuHupanu KpailHu aBromatu. Peryisipau onepanuu. HeperepMuHMpaHu KpalHH
apromaru. [IpencraBsiHe Ha BCCKH HEACTCPMUHHUPAH KpacH aBTOMAT C JEeTEPMHHUpaH (C
JI0Ka3aTeJICTBO). 3aTBOPEHOCT OTHOCHO peryiisipHuTe onepauuu. Teopema Ha Knmau (¢
nokaszarenctBo). Jlema 3a mokauyBaHeto (UvVW) (¢ mokasaternctBo). Ilpumepu 3a
PEryJsipHU U HEPETYJSIPHHU €3UIUM. MUHUMU3a1Ks Ha CbCTOsIHUATA. Teopema Ha Manxui-
Hepoyn (c mokaszaTencTBo). AJNTOPUTHM 3a KOHCTPYHpaHE Ha MHHHMAJICH aBTOMAT,
€KBUBAJICHTEH Ha JAJICH JIETEPMUHUPAH KPacH aBTOMaT.

Jumepamypa: [11], [30].

4. KoHTeKCTHO-CBOOOIHN rPpaMaTHKHU U e3uli. CTeKOBU aBTOMATH.
KoHTekcTHO-cBOOOTHN rpaMaThKh. J[bpBeTa 3a CHHTaKTHYeH aHamu3. HopmaiHa gopma
Ha Yomcku. CTekoBH aBTOMATH. Bpb3ka MEXIy CTEKOBHUTE aBTOMATH M KOHTEKCTHO-
CBOOOJHHUTE TpaMaTHKH (IOKa3aTEICTBO B eaHATa Mocoka mo u3bop). CBoiicTBa Ha
3atBopeHOCT. Jlema 3a mokauyBaHeTo (XYUVW) (c mokasarenctBo). [lpumepu 3a e3wuiy,
KOMTO HE Ca KOHTEKCTHO-CBOOOIHHU.

Jumepamypa: [11], [30].

5. Komnotepau apxurekrypu. Popmarn Ha AaHHUTe. BbTpemHa cTpykTypa Ha
LEHTpAaJIeH npouecop — 0JI0KOBe M KOHBellepHa 00pad0TKa, MHCTPYKIMH.
OO1m1a cTpyKTypa Ha KOMITIOTPUTE M KOHIENTYATHO U3IIbJIHEHUE HA HHCTPYKIMUTE,
3allOMHEHa Mporpama.
dopmaTH Ha JaHHUTE

- LI€JIM IBONYHH YHUCIIA;

- IBOMYHO-ACCCTUYHH YHCJIIa,

- IBOMYHH YKCJIa C IUIaBalia 3amneras;

- CHMBOJIHM JaHHH U KOJOBH Ta6HI/II_[I/I.



BrwTpemina cTpykTypa Ha LEHTpaJIeH IPOoLEecop

- perucTpu;

- QPUTMETHKO-JIOTHYECKO YCTPOHCTBO;

- PETUCTBP HA CHCTOSHUETO U (prarose;

- OJIOK 32 ympaBJICHHE.

WHCTpYKIIMU HA IIEHTpAJIEH MPOIecop

- npedukcu;

- KOJI Ha OTepaIusiTa;

- MECTOIOJIOKECHUE Ha OTICPAHINTE;

- MOJIEJIM Ha ajjpecainys Ha OTIepaH/InuTe,

- APUTMETUKO-JIOTUYCCKUA UHCTPYIIHH;

- HU30BH UHCTPYKIINH;

- 0€3yCIIOBHH U YCIOBHU MPEXOIH;

- yIIpaBJICHUE HA POrpaMaTa.
Jlumepamypa: [1].

6. CTpykrypa u iiepapxusi Ha namerta. CerMeHTHa M CTPaHU4YHA Npeajpecanus.
Cucrema 3a npeKbCBaHe — IPUOPUTETH U 00CJIy’KBaHe.
Mepapxus Ha MaMeTTa - KelI-aMeT, ONepaTHBHA MaMeT M BUPTYAIHa [aMeT.
CerMeHTHa npeagpecanus
- CErMEHTEH CEJIEKTOD;
- CEerMEHTEH JIECKPUITOP;
- CEerMEHTHH TaOJIUIIU U PETUCTPH.
CrpannuHa npeaapecanus
- KaTaJIOT Ha CTPAHUIIUTE;
- onucaTell Ha CTPaHHUIa;
- CTpaTeTyy Ha MOJAMSHA HA CTPAHUIIHTE.
IIpexbcBanus
- CTPYKTYypa U 00paboTKa;
- TUIIOBE NPEKbCBAHUS;
- KOHKYPEHTHOCT Y IPUOPHUTETH;
- o0CTyXBaHE Ha MPEKHCBAHUSATA;
- KOHTPOJIEpH HA IPEKHCBAHUSATA.
Jlumepamypa: [1].

7. ®@aisioBa cucrema. Jlornuecka opranusanus ¥ Gu3sHMUecKo npeacTaBsHe.
1. Jlornuecka opranu3aius Ha (aiiyioBa CUCTEMA!
- UMeHa Ha (aiiiose.
- TUMOBE (ailioBe - 0OUKHOBEH (haiin, crienuaneH (aii, KkaTaaor, CHMBOJIHA
BPB3Ka, IPOrpaMeH KaHall.
- BBTpPEIIHA CTPYKTYypa Ha (aid.
- aTpulOyTH Ha (aiin.
- HepapxuuHa opraHu3anuss Ha (QailioBa cuctemMa - aOCOJIOTHO U
OTHOCHUTEIIHO II'BJIHO UME Ha (ailsl, TeKyIll KaTaJor.
2. duznyecko npeacTaBsHe Ha ¢aiioBa cucTema:
- M3uckBanus 1 criocodu 3a ynpaBJeHHe Ha JUCKOBUTE O0JIACTH.
- [Ipumepu 3a pusnuecka opranu3anus Ha (aitioBa cucrema:



UNIX Sysyem V,
- LINUX;
- MSDGQS;
- NTFS.
3abenescka: 3a u3nura me ObAAaT M30paHH OBAa OT M30pPOEHUTE MpUMEpH 3a (ailioBa

OpraHu3aIus.
Jumepamypa: [13], [41].

8. KommiorbpHu Mpesxu u nporokoiu — OSI moaein. Iporokoan 1Pv4, IPv6, TCP,
HTTP.

OSI mogen — Haii-00111a XapaKTepUCTUKa HA HUBATa, chiiocTaBsiHe ¢ mozena TCP/IP.
[Pv4 appecanus — knacoBa u 6e3kiacoBa. OCHOBHH XapaKTepUCTHKU Ha npoTokoi [Pvo.
TCP — nporienypa Ha TpUKpPATHO JoroBapsiHe. XurnepTekcToB mpotokoia HTTP.
Jlumepamypa: [2], [29], [42].

9. ba3u ot nanuu. Pejranmonen Moaes Ha JaHHUTE.

Penanyionen Mojien Ha JaHHUTE: JOMENH; pealus; KOpTeXH; aTpuOyTH; cXxema Ha
penanus; cxema Ha pelalMoHHa 0a3a OT JaHHU; pealu3allus Ha peJalroHHaTa 0asa ot
JAHHU; BUJIOBE ONIEpallii BbPXY pelallMoOHHaTa 0a3a OT IaHHH; 3asiBKH KBM
penanuoHHara 6a3a ot gaHHU. Penanmonna anreOpa: ocHOBHH (00€MHEHHE; PA3INKa;
JIEKapTOBO MPOU3BECHUE; IPOCKIUS; CEJIEKIINS) U JTOI'BJIIHUTEIHU (CEUEHUE; YaCTHO;
ChEJIMHEHUE; ECTECTBEHO ChEINHEHHE) OTEePaIIIH.

Ilpumepnu 3a0auu: CrcraBsine Ha SQL 3asBku, DDL 1 DML xomanu.

Jlumepamypa: [21].

10. ba3u ot nanuu. Hopmaanu ¢popmu.

Hopmanuu gopmu. IIpoekTupane cxeMuTe Ha peslaliMOHHUTE 0a3u OT JaHHU. AHOMAJINH,
orpaHuyeHus, knodoBe. DyHKIMOHATHU 3aBUCUMOCTH, aKCHOMH Ha ApMcTpoHr. [IbpBa,
BTOpa, TpeTa HopMaiHa ¢popma, HopmanHa popma Ha boiic-Kon. MHoro3naunu
3aBUCHMOCTH; aKCUOMHM Ha (YHKIIMOHATHUTE U MHOTO3HAYHUTE 3aBUCHMOCTH;
cheJMHeHue 0e3 3aryda; 4eTBbpTa HopMaiHa opma.

Ipumepnu 3a0auu: llpuBexaane Ha cxeMa Ha 0a3ara OT aHHHU (IIPH 33a7CHU
(YHKIIMOHAIHY 3aBUCUMOCTH) KbM 33/1aJIeHa HopMaliHa Gopma.

Jlumepamypa: [21]

11. IIpouenypHo mporpaMupaHe - OCHOBHH HH(OPMALMOHHM M AJTOPUTMHYHH
cTpyKTYypH ( Ha 6a3ata Ha C++).
N3noxeHueTo 1o BbIpoca TpsiOBa a BKIOYBA CIEIHUTE MO-ChLUIECTBEHH €JIEMEHTHU:
1. Ckanapuu THUOBE OT JaHHU. Jlorndecku Tvr. YUCIeHU TUIOBE II5UT M peasieH.
2. CecraBHE TUTIOBE OT JaHHU. CTPYKTypa OT TaHHU MacuB. THI MacuB.
3. Twun ykazaten — aepuHupane, OCHOBHU OIEpaIuy. YKa3zaTelHa apUTMETHKA.
4. Vxkazareiau U eJHOMEPHH MAaCHUBU. YKa3aTelau U IByMEPHU MacUBHU. YKa3aTelu U
HU30BE.
Oynknuu. lebunupane Ha dyHKIus. OOpbIIeHHE KM (YHKIIHSL.
IIpenaBane Ha mapaMeTpUTE MO CTOMHOCT, Upe3 yKa3aTell U Ype3 MCEBIOHNM.
7. @®ynknuu. MacuBu KaTo (hopMaTHU TapaMeTpH.

oo



Tunuuna 3adava. Jla ce cbhCTaBu (PYHKIHS, KOSATO BH3 OCHOBA HA 3aMaJCHH KaTo
rapamMeTpy MacHBHU W/WITM MATPHIIH, Ype3 ChOTBETEH aHAIN3 (popMupa Ipyryd TaKuBa.
Jumepamypa: [17], [39].

12. O6exkTHO OpUEHTHPAHO IporpaMupane (Ha 6a3ara Ha C++ uiaum Java): OcHOBHH
npuHnunu. Kinacose u 00ektu. Koncrpykropu u necrpykropu. Oneparopu.
IIpou3BoaHU KjIacOBe U HAC/IEsIBAHE.
W3noxeHneTo 1o BeIpoca TpOBa J1a BKIFOYBA CIICHUTE TI0-ChIICCTBEHU €JICMEHTH:

1. OCHOBHU NPUHIKITK HA 0OEKTHO OPUEHTUPAHOTO MTPOTPaMHpaHE.

Krnacose. [lepunupane Ha kmacoBe. O6nact Ha kinacoBe. OOCEKTH.
Koncrpykropu. Jlepunupane Ha KOHCTpyKTOpU. BuaoBe KOHCTpyKTOpH.
VYkazarenu KkbM 00eKTH. MacuBu 1 00eKkTH. [IlHHAMUYHU OOCKTH.
Hectpykropu. Ch3naBaHe u pa3pyliaBaHe Ha 0O€KTH Ha KJIaCOBE.
Oneparopu. [Ipenedunupane Ha onepaTopu.

[IpousBonuu kiacose. Jlepunupane. HaciensBane u JOCTBI 10 HACIEICHUTE

NoUswN

KOMITOHCHTH.
Jlumepamypa: [17], [39].

13. CTPyKTYpH OT IaHHHU U AJTOPUTMH. AHAJIN3 HA AJITOPUTMHU. AGCTPAKTHU

TUNoBe OT AaHHU. CTek, onauika, cnuchbK, 1bpBo. CopTupane.

N3noxeHnueTo mo BbIpoca TpsiOBa Ja BKIOYBA CIEIHUTE MO-CHIIECTBEHH €JIEMEHTHU:
1. OcHoBu Ha aHanKM3a Ha aANTOPUTMU: ACUMIITOTUYHA HOTAIMS HA CIOXKHOCTTA.

OcHoBHU pexypeHTHHU dopmynu. [Ipumepu 3a aHanu3 Ha ATOPUTMHU.
AGcTpakTHH THIIOBE OT JaHHU. HTepdeiic u peanuzarus.
CBbp3anu cnucbiy. O6paboTKa Ha CIIUCHIIH.

CrpykTypa OT 1aHHU cTek Peanuzanus.

CrtpykTypa OT JaHHM omanika. Peanuzanus

JwpBera. Tunose abpBeTa.

NOoO U WD

Coprupane. EnemenTapHM METOIH 3a COPTHPAHE.
8. Coprupane - QuickSort.
Jlumepamypa: [35].

14. CodryepHO HHKEHEPCTBO U HETOBOTO MSICTO KATO Js1j1 oT 3HaHueTo. Codryepen
npouec U Moaeu Ha copTyepHu npouecu. Konuenuus 3a MHOrokpaTHa ynorpeoa.
W3noxeHneTo mo BeIpoca TPSOBa J1a BKIFOYBA CIICTHUTE TIO-ChIIECTBEHHU €JIEMEHTH:

1. CodtyepHOTO MHXKEHEPCTBO — KakBO € codryep, BHIOBE copTyep, CHIIHOCT U
00XBaT Ha COPTYEPHOTO UHKEHEPCTBO.

2. Cogdryepen mnpouec — (a3d ¥ OCHOBHU JIEHHOCTH, BHJOBE MOJEIM U €3HUIH 32
MoOJIeNMpane, MabJIOH! 3a ONUCAHNE.

3. CpaBHHTEJEH aHAJN3 Ha ONMHUCATEIHN MOJEIH Ha copTyepeH mpolec — MOJIeN Ha
BOJIOTIaJIa, TIPOTOTHIIEH MOJIEN, MOJIEN Ha Obp3ara pa3padoTKa, CIHPATOBHICH
MOJIEI U JIp.

4. KonmenmusTa 3a MHOTOKpaTHa ynorpeoa.

Jumepamypa: [8], [33], [36].



15. Moaeaun Ha pasnpenejieHu copryepHu apxutekTypu. Cpead ¥ NmpoToOKoOJH 3a
pa3snpeaeeHu NPUIOKEHUSI.
W3noxenueTo 1o BbIpoca TpsiOBa Ja BKIOYBA CIEIHUTE MO-ChLUIECTBEHH €JIEMEHTHU:

1. Tlapamerpu Ha mapaieiHara v pasmnpeaeaana o0padoTKa, METPHKa, METOAH 3
aHalu3.

2. Mopenu Ha pa3npeaeaeHuTe CoOPTYEepHU apXUTEKTypH — IPOLETyPHH, OOCKTHH,
MMOTOKOBU, KOHTEKCTHH, HEpapXUUHU, ACHHXPOHHHU U UHTEPAKTUBHHU MOJEIU Ha
copryepHara apxurekrypa. CTpyKTypH, OpraHu3aius, KOMIIOHEHTH,
MIPHIIOKEHHUE.

3. Opranuzanus Ha pasnpeaeeHUTe TPUI0KEHUS — KITUeHT-ChPBED, IBYCIOWHH,
TPUCIIOWHHU U N-clioiHu Mojeu. p2p. CepBepu 3a npuioxenus u Web-cspsepu.
Mertacucremu u rpuj. CepBU3HO-, MOJICITHO- U aCTIEKTHO-OPUEHTHPAHU
apxutektypu. CopTyepHH areHTH.

Ilpumepna  3a0aua: AHanu3 Ha  W3YHCIHMTENHATa  CIIOKHOCT, YCKOPEHHUETO,
edeKTUBHOCTTa U IleHaTa Ha oO0pa0oTka Ha 0a30B WM €TaJOHEH aJroOpuThM 3a
rapaJiejiHa Wi pasnpeaencHa oopadboTka.

Jumepamypa: [3], [4], 43].

16. Moaeiu 1 MeTOIM 32 MPOEKTHPAaHe HA MOTPeOUTEJCKH nHTepderic.
W3noxennero mo BeIpoca TPOBa J1a BKIIFOUBA CIICAHUTE TTO-ChIIECTBEHHU €JIEMEHTH:

1.  OcHoOBHM MoOJeNUW M METOAM MNpPU Cbh3/laBaHE Ha MOTPEOMTEICKH HHTepdeiic:
NOJIXO/AM, OCHOBHM TIIPOLIECH, aHalIM3 Ha 3ajadyure, cneuuduuupaHe Ha
B3aWMO/ICHCTBHATA, OCHOBHU TEXHUKH U HHCTPYMEHTAIHU CPE/ICTBA.

2.  llpoextupane Ha rpapuueH HHTepdelc: MHTEPAKTUBHU CTUJIOBE M TEXHUKH,
OTYMTaHE Ha IMCUXOJIOTMYHUTE OCOOEHOCTH Ha MOTPEOUTENUTE, KOHLUENTYyalH!
MOJIENT ¥ MeTaQOpH, METO/I U CPEJICTBA 32 PeaTu3allHsl.

3. Pazpaborka Ha wu3nons3BaeM TpaduueH uHTepdeilc: TeXHUKH Oa3upaHH Ha
€KCIEPUMEHTH.

4.  PazpaboTka Ha MynTuMeAMeH rpaduueH UHTepQeiic: MpPoeKTUpaHe Ha 1IBETOBE,
3BYIIU, TEKCT, TpaduKa, aHuMaIusl.

5. OcobeHoctu npu ch3/laBaHe HA MHTEIPUpPaH UHTepdeNc: MEeToAN 3a MOJeTupaHe
HAaCOYEHM KbM KpalHUS MOTpeOuTeN, eKpaHeH [u3aiiH, o00paboTka Ha

B3aUMO/ICHCTBUATA, UHTEPAKTUBHHU METO/IU 32 MIPOECKTUPAHE, MPOTOTUITHPAHE.
Jumepamypa: [14], [25], [27], [31], [32], [45].

17. YnpaBieHnue Ha Ka4uecTBOTO HA coTyepHM npuJioxkenusi. TectBane Ha codryep.
N3noxeHneTo 1o BbIpoca TpsiOBa 1a BKIIOYBA CIEIHUTE MO-CHIIECTBEHH €JIEMEHTH:
1. OcwurypsiBane Ha Ka4eCTBOTO — Ka4eCTBO Ha coTyepa, anTepHATHUBH 32
OCHUTYpsIBaHE Ha KaueCTBO.
2. TecroBu neitHOCTH, yIIpaBICHUE U aBTOMATU3AIIHS
3. BumoBe TecTBaHe - TeCTBaHE C KOHTPOJHH CITUCHIIN, TECTBAHE C KJIACOBE HA
CKBUBAJICHTHOCT, pasAC/JIAHC HA BXOAHUA )IOMGI\/’IH M TCCTBAHC HA 'PAHUIIUTE.
4. HwuBa Ha TecTBaHe U MPUITOKCHUC Ha TCXHUKUTC 3a TCCTBAHC.
5. M3mepBane. MeTpuKu — XapaKTepUCTUKH U Kitacuukamus. MeTpuku 3a
Ka4ecTBO Ha COPTYyEepeH MPOAYKT U CODTYEPEH MpOIIeC.



10

Ilpumepna 3aoaua: JlepuHupane Ha TECTOBH CICHAPWUU UYpe3 IMpHJIaTaHe HAa KOHKpPETHA
TEXHHKa 3a TECTBaHE.
Jumepamypa: [9], [24], [26], [38].

18. Codryepna apxurektypa. IIpoexTHpaHe W JAOKyMeHTHpPaHe Ha CcOPTyepHU
apXHTEKTYpH.
W3noxennero mo BeIpoca TPsOBa J1a BKIIOYBA CIICAHUTE MO-ChIIECTBEHU €JIEMEHTH:
1. Jedbunumus Ha copryepHa apxurekrypa. Ctpykrypu u usriaean (structures and
VIeWS) Ha apXUTEeKTypara.

2. V3uckBaHUS KbM KauecTBOTO (He()yHKIMOHATHU U3MCKBAHMSI) HA CCTEMAaTa.

3. IIpoexrtupane Ha codryepHara apxurektypa. [Ipouec 3a npoekrupane. 360p Ha
MOAXOIAUIN CTPYKTYpH. llocienoBaTenHOCT HAa Ch3/laBaHE Ha apXUTEKTypaTa.
TakTuky (AQpXUTEKTypHU pEHICHHS) 32 TIOCTUTAHE Ha IKEIAHWUTE KadeCTBCHH
MOKa3aTeNH.

ApPXUTEKTYpHHU CTUJIOBE.

JlokymeHntupane Ha codTyepHara apxuTektypa. [IpeaHasHaueHue Ha
nokyMmeHrtanusaTa. OCHOBEH MNPUHIMN Ha AoKyMeHTHpaHe. ChIbpkaHHEe Ha
nokyMeHTanusata. CTpykTypa Ha JOKyMEHTAIUsATA.

o~

Ilpumepna 3a0aua.
- Ilo 3amamenu u3MCKBaHHUA KbM COTyepHATa CUCTEMA Ja C€ TIOCTPOU MOTyTHA
JICKOMIIO3HIIMSI Ha CUCTeMATa.
- Ilo 3amamena MoxyiHa JEKOMIIO3HIIMS HA CUCTEMATa U 331aJICHH N3UCKBAHUS J1a
ce MOCTPOU J1aJieHa CTPYKTypa
Jlumepamypa: [19].

19. UnxeHepuHr Ha copryepHuTe U3NcKkBaHusA. TeXHMKH 3a U3BJIMYAHE, AHAJIM3 U
BaJnAupaHe Ha copryepHuTe udnckpanus. Cnenuduiuupane Ha U3NCKBAHUATA.
W3noxeHunero mo BeIpoca TpsOBa J1a BKIIOUBA CIIEHUTE MO-ChIIECTBEHHU €JIEMEHTH:

1. Len, 3anaun Ha HHXEHEPUHTa HA COPTYEPHUTE U3UCKBAHUSI.

2. Bupnose u3nckBanus - Kiacudukanus

3. CpIIHOCT Ha OTAETHHUTE eTany (ICWHOCTH) Ha HH)KCHEPHHTa Ha M3MCKBAHHATA.

4. TexHUKM 3a U3BJIMYAHE, aHAINW3 U BaJHMIMpPAaHE HAa M3UCKBAHMITA, MPUJAraHu B
OTJICJIHUTE €Taly Ha MH)XCHEPUHTa Ha N3MCKBAHUSITA.

5. Hauwunu 3a cneuuduipane Ha U3UCKBaHUATA. BuioBe Moieny B 3aBUCUMOCT OT
IEepCIIeKTHBaTa Ha CHUCTEMAaTa: MOJEN Ha IIOTOKAa HAa JaHHWUTE, MOJEIU Ha
MOBE/ICHUETO, CEMAaHTUYHU MOJENIH, 00EKTHO-OPUEHTUPAHU MOJENH, (HOpMaTHU
MOJIETIH.

Ilpumepna 3aoaua: VI3BnuuaHe u croenu(UKanus HAa HW3UCKBAHUS KbM codTyepHa
CHUCTEMa OT MPUMEPHO ONMHMCAHKE HAa TaKaBa.
Jumepamypa: [28], [37], [44].

20. IIpoexTHpaHe ¥ HHTErPUPaAHEe HA COPTYEPHH CHCTEMHU.
Wznoxenuero 1o BBIIPpOCa TpSIGBa Jda BKJIOYBA CICOHUTC ITO-ChIICCTBECHU CIICMCHTHU .
1. XapakTepucTHKU Ha pa3npeAcsieHuTe COPTYEepHU CUCTEMH — Ne(OUHUINH, BUIOBE
CHCTEMH W TCHJICHIIHH.
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2. MexaymnpoliecHa KOMYHUKAIHS — OTJAICYCHO U3BUKBAHE, MYJITHKACT.
3. Pasmpenenenn 00EKTH M KOMIIOHEHTH.
4, VYe0 ycnyru — nepuHunu, madioHu 3a kKomyHukamnusa. CTaHgapTu 3a ye0 yciayru
— SOAP, UDDI, WSDL.
Jlumepamypa: [20], [40].

21. IlnannpaHe HA MPOEKTA — CHIIHOCT M OCHOBHH eJleMEeHTH, 00XBAT HA MPOEKTa,
BpeMeBH U (puHAHCOBU pecypcH. /[eliHOCTH MO ynpaBjieHHe W KOHTPOJ, METOAH U
CpelCcTBA 3a Ch3/1aBaHe HA MJIaH-TPa(UK HA POEKTa
W3noxeHnero mo BeIpoca TPsOBa J1a BKIIOUBA CIICAHUTE MO-ChIIECTBEHHU €JIEMEHTH:
1. TInanupane Ha MPOEKTa — CHIIHOCT U OCHOBHU €JIEMEHTH Ha IJlaHa Ha MIPOEKTa
2. Ilmanupane Ha oOxBara Ha mpoekra. OmpejensHe Ha CTPYKTypa Ha pabora
(WBS). ITnan Ha KOHTPOJIHHUTE TOYKH.
3. Ilmanupane Ha BpeME€ 3a W3IBIHCHHE HA 3aJauyuTe, OFO/DKET W HEOOXOIUMHU
pecypcH, IeHHOCTHU O yIpaBiIeHHE U KOHTPOII
4. CpznaBaHe Ha IUIaH - rpaduk Ha IpoekTa. MeToau U CpelcTBa 3a Ch3JaBaHE Ha
wiad-rpaduk. Meroa Ha kputnunus npT. Metoq PERT. GANTT nuarpamu.
Jlumepamypa: [8], [34].

22. WM3nonzBane Ha XML 3a crpykrypupane, Bajugaunus, o0padoTka Hu
NpeACTaBsiHEe HA JOKYMEHTHO ChbpP:KaHHUe.
W3noxeHunero 1o BbIpoca TpsiOBa a BKIOYBA CIEIHUTE [O-ChLIECTBEHH €JIEMEHTHU:
1. HdoOpe-ctpykrypupan XML — ocHoBHM KoHuenuuu, XML #iepapxuu,
CUHTaKTU4YHHU IpaBuia. XML npocTpancTBa OT UMEHA.
2. XML Banunpanus upe3 Document Type Definitions (DTD) — uenu na
Banuaupanero, DTD cTpykrypa, CHHTaKCHC.
3. XML Banunanus upe3 XML Schema — cnenudukanuu, Tunose Aanau, GhaceTH,
cTpykTypu. CpaBHenue ¢ DTD.
4. WznomsBane Ha XSLT (eXtensible StyleSheet Language Transformations) u
XPath 3a anoxupane, manunynupane u npeacrapsiie Ha XML cbabpkanue.
5. Mznomsane Ha DOM (Document Object Model) u SAX (Simple API for XML)
3a 00paboTka Ha XML nokymeHnTu — ocHoBHM uHTepdeiicu Ha DOM u SAX u
HA4YMHHU 3a u3noiaspanero uM. CpasHenune mexay DOM u SAX.
Tunuuna 3adaua. I1o npuMepHO ONMCaHUE Ha KOHKPETHU OOEKTU M BPBH3KH MEXKIY THX,
na ce cberaBu XML HOKyMEHT U onucaHMs Ha JOKYMEHTHHS MYy THII C HU3IOJ3BaHE Ha

DTD unu XML Schema
Jlumepamypa: [12], [17], [18], [22], [23].

23. Teopemu 3a cpeanute croiiHoctd (Posa, Jlarpanx u Komm). ®opmyna Ha
Teabp.

HeoOxomuMo e 5a ce MOKaxaT cieaHuTe, GpopMmyinupanu o6Omo, Teopemu: Heka fe

HEMpeKbCHATa B 3aTBOPEHHS] HHTEPBA [a,b] U TpUTEXkaBa NPOU3BOJHA IOHE B

otBopenus uutepsan (a,b). Jla ce noxaxe, ue:
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a)ako f(a)= f(b), To ceuiecTByBa TakoBa C € (a,b) ,ae f'(c)=0 (Pon);
0) chlecTByBa TakoBa C € (a,b) ,ue f(b)—f(a)=f'(c)(b—a) (Iazpanac),
B) aKO € HENPEKbCHATA B 3aTBOPEHUs MHTepBal [a,b] u npurexasa npoussosHa noxe

B OTBOPEHUS HHTEPBAJ (a,b) , 0'(x)#0,xe (a,b) , TO CBILECTBYBA TAKOBa C € (a,b) , 9e

!
f0)-f(a)_ 1 N
g(b)-g(@) g'(c)
3a joka3areicTBOTO Ha Teopemata Ha Pon  na ce usnomsBa (6e3 dokazamencmeo!)
Teopemara Ha Baiiepmipac, cropen KOsTO BCsSKa HENpeKbCcHaTa (YHKIHS B KpacH H
3aTBOPCH MHTCPBAJI JOCTUTA CBOA MAKCUMYM U MUHHUMYM.
Heo6xoaumo e omie na ce uzBene Gpopmysnara Ha Teiurbp ¢ ocTaTbyeH WieH BbB (popmara

Ha Jlarpanx.
Jumepamypa: [5], [7], [10].

24. Onmnpenenen uHTerpaj. Jlepununus wu cBoiictBa. MHHTerpyemoct Ha
HenpekbcHaTH pynknuu. Teopema Ha HroTon-JlaiioHum.

Jla ce neguHMpaT mocienoBaTeaHo: pa3OMBaHe Ha MHTEPBAN, TUaMEThp Ha pa3OuBaHe,
pHUMaHOBa CyMa M pUMaHOB MHTerpal. /la ce mokaxe, 4ye BCsika uHTerpyema no Puman
(GyHKIUS € OrpaHUYEHA.

Ja ce neduHupaT rogemMu U Majaku cymu Ha JlapOy. Jla ce ycraHoBwm, ye npu 100aBsiHE Ha
HOBM TOYKHM B pa30MBaHETO Ha MHTEpBaja, rojemure cymu Ha JlapOy He HapacTBart, a
MaJIKUTE HE HAMAJISIBAT (JiCelamenHo e 0a ce Hanpasu Yepmedic).

Ha ce nokaxe, 4ye AajneHa (QyHKIUS € MHTerpyema rno PumaH ToraBa M camo TOraBa,
Koraro 3a BCsiko € > () chiiecTByBar royisima cyma Ha JlapOy S u manka cyma Ha JlapOy S
TakuBa, 4ye S — S < €. Karo ce m3non3Ba tasu Teopema u Teopemara Ha KanTtop, ciopen
KOSITO BCSIKa HENpeKbCcHaTa (PYHKIUS B KpaeH M 3aTBOPEH HHTEPBAJ] € PaBHOMEPHO
HENpeKbCHATa, Ja Ce JOKaXe, Ye BCSKa HEMpeKbCcHaTa (PYHKIHS B KpaeH U 3aTBOPEH
uHTEepBaJ € uHTerpyeMa no Puman. [la ce u3bposr (6e3 doxkazamencmeo) OCHOBHUTE
cBoiicTBa Ha PumanoBusa mHrerpan. Kato ce mpuiioxku CBOMCTBOTO 32 MHTETPHUPAHE Ha
HEpaBEHCTBA U TeopeMara, 4e BCsIKa HeNpeKbCHATa (PYHKIMS MpHUeMa BCUUKU CTOHHOCTH

MeXy MaKCHMyMa M MHHHMYyMa CH, Jia Ce JIoKaxe, 4e ako f e HempekbcHara B [a,b],

TO ChIICCTBYBA ce [a,b] Taka , 4c
b
jummzf@m—@.

Jla ce nokaxe teopemara Ha Hrotou-JlaiiOnu, 1.e. ako f ¢ HempekbcHaTa B [a,b] , TO 32

BCAKO X € [a,b]

d .
-&lunm:uxy

Jla ce MOKaXXe KaK TeopeMara ce M3I0J3Ba 3a U3YUCISIBAaHE HA ONIPEIEIIEH UHTErpal.
Jlumepamypa: [5], [7], [10].



13

25. Panr Ha marpuna. Panr Ha cucrema Bekropu. Teopema 3a paHra Ha MaTpuua.
Cucremu JuHeiiHu ypaBHeHusi — Teopema na Pyme, gyHaameHTasiHa cucreMa oT
peleHusi HAa XOMOTeHHA cHucTeMa.

B®B BBIIpOCa ce BKIIIOYBA — ONpeiesieHUe 3a PaHT Ha CUCTEMa BEKTOPU U PaHT Ha
MaTrpulla, TeoOpeMa 3a paBEHCTBO Ha paHTa Ha CHUCTEMaTa BEKTOp - PEJIOBE U BEKTOP-
cThJI00BE Ha enHa MaTpulia. CucTeMu JIMHEHHU ypaBHEHHsT U TeopeMa Ha Pyie.
XomoreHHa cucreMa, QyHIaMEHTAIHA CUCTEMa OT pelIeHHs (OTpeeIICHUE).
Jlumepamypa: [16].

26. IosimHOMH Ha eHA mMpoMeHJuBa. Haji-rojisim o001 JeJinTes1 HA MOJMHOMHU —
ThKIeCcTBO Ha be3y n aaropurbm Ha EBkina. 3aBUCHMOCT MeKIy KOPpEHH H
koedunueHTH Ha nonHOMH (popmysin Ha Buer).

B®B BBIpOCa ce BKIIIOYBA ONPE/ICIICHHE Ha MTOJIMHOM C KOS(UIIMEHTH Hal 10JIe, CTEICH
Ha MOJIMHOM U KOPEHH Ha MmoJimHOMH. OTpe/ieieHue Ha Hall-roJisiM o011 ISTUTEN Ha JBa
nomuaoma HOJZ[(h(x), g(x))= (h(x), g(x)), Teopema 3a chlecTByBaHE Ha HAW-TOJISIM OOIII
JeITUTEN Ha JBa [TOJMHOMA ¢ KOeHUIIMEHTH HaJ rmoiie, u3passsane Ha (h(X), g(x)) upes
nosuaomuTte h(X) u g(X) (ThxaecTBo Ha be3y), anroputsm Ha EBkina. Kopenu Ha
nonuHoMu. Gopmynu Ha Buer.

Jlumepamypa: [15].

27. IuckperHu pasnpenenenus. PaBHomepHo, 60MHOMHO, reomeTpudHo U [loacoHoBo
pasnpenesneHue. 3agaudM, B KOUTO BBb3HMKBAT. MOMEHTHM —MareMaTH4ecKO
OYaKBaHe M JHCIEPCHUsl.

Ha wsnura kommcusaTa JaBa [BC pPa3NpeAcCiiCHUA, BBPXY KOUTO C€ pa3BuBa BbIPOCHT.
JeduHunuss Ha AUCKPETHO BEPOSTHOCTHO paslpe/ielieHue Ha cliydailHa BeIuYrHa.
CBolicTBa Ha BEpOSITHOCTUTE (HEOTPULATEIIHOCT W HOPMHUPAHOCT, MOHOTOHHOCT U
aJIMTUBHOCT). 3a BCAKO OT JaJICHUTE JBE paslpelesieHHs Jla ce MOCOYM MpHUMEp, MpH
KOHTO TO BB3HMKBA./la ce mpecMeTHE MaTeMaTHYeCKOTO OYaKBaHE M JUCIEpCUsiTa Ha
BCAKO OT Te3UW pasmnpeneneHus. [Ipu npecmsatanusTa MOXe Aa ce M3MOJI3Ba MOpaXKAalla
GyHKIUS WK MOpakJalla MOMEHTUTE (PYHKIMs, HO TS TpsAOBa /a ce qeuHUpa U Ja ce
MOKa)kaT OCHOBHUTE i CBOMCTBa (0€3 J0Ka3aTencTBO).

Jlumepamypa: [6].
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