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YKA3AHUS 3A IPOBEKIAHETO HA THPKABEH U3IMUT
3A 3ABBPIIBAHE HA OBPA3OBATEJTHO-KBAJIMGUKAIIMOHHA
CTENEH ,,AKAJIABBLP”

CHEIWMAJIHOCT ..KOMITIOTHPHU HAYKHN”

HpI/I sSABABAHC Ha AbpPKABCH HU3IHUT BCCKU CTYIACHT € IJIBXKCH Ja HOCH CTYACHTCKaTa CHU
KHMXKKaA, a C€ ABU HAaBPCMC MPCA MPCABAPUTCIHO OITOBECTCHATA 3aJla U J1a ClIa3y YKa3aHHATa
Ha KBECTOPUTE 3a HACTAHABAHC B 3aJiaTa.

JIbpKaBHUAT UBNUT [0 CHEHHaNHOCT ,, Komniomvpuu Hayku” € B JBE 4YacTU, KOUTO CE
MpoBeXAaT B [Ba nHU. [Ipe3 mbpBuUs IeH U3NUTHT € MPAKTUYECKHU (pelliaBaHe Ha 3aaayu). Ha
BTOPHS JCH U3MUTHT € TEOPETHUUCH.

IIo BpPEMC Ha BCsKa €Ha 4aCT OT U3IIMTA JIMCTAaTa 3a MMCAHC Ca OCUTYPCHHU U OANICHATAHU OT
CDMI/I, APYru HE CC BHACAT. ITume ce camMo ¢ XUMHKAI - 3abIDKUTEIIHO CUH WIIH YCPCH LBAT.
MoauB MOKe Jia C€ U3I0JI3Ba CaMo 3a YCPTECIKU.

[To Bpeme Ha W3MHTa MOXKE Ja CE HM3IIOJ3Ba OQHIMATHO M31aJEHO KONHME Ha KOHCIIEKTa
(mosyuaBa ce OT KBECTOPHUTE; COOCTBEHO KOMME HE MOXKE Ja ce BHAcs). Bcuuku apyru
nocoOust ca 3a0paHeHH.

3a0paHeHO € WM3MOJI3BAHETO HA €JIEKTPOHHU YCTPOWCTBA OT BCsAKakbB BuA. Heobxomumo e
BCHYKHM BHECEHM MOOMIIHM yCTPOMCTBA U KOMIIOTbpPHA TEXHHUKA Jja ObJaT U3KIIOUYEHU Mpen
3all0YBaHE Ha U3IUTA U Ja ObJAT OCTaBEHHU Ha OIpEJeNIeHUTe 3a 1enra mecrta. Hamupanero
IIPU CTYACHTUTE HA HEPETJIAMEHTHUPAHU ITIOMOIIHU CPEJICTBA CE CUNTA 33 OIUT 3a IIPENHUCBAHE.
ITo Bpeme Ha U3MKTa HE CE BOAAT Pa3rOBOPH, HE C€ MyIIHU U HE CE U3JIN3a OT 3aJIaTa.

Pabortute ce omeHsBaT OT KOMHCHsA. [IpakTHYECKHUAT W TEOPETUYHHUAT H3MHUT CE OLICHSIBAT
nootnenHo. Ilpu monoxeHue, ye U Ha ABaTa M3MMTA OLEHKAaTa € MO-TOoJIIMa WM paBHA Ha
3.00, To kpaiiHaTa OLIEHKa OT AbP>KaBHUS M3MMT € 3aKpbIJIeHaTa MO IpaBHJaTa CPEIHO
apuUTMETHYHA OlLIEHKa OT JBaTa u3nuTa. B mpoTuBeH ciyuail onenkara e cmad (2.00).
OuenkaTta ce 3aKpbIJIA 0 BTOPU 3HAK ClIe/ AeceTUdHaTa 3aneTas. OIeHKUTe ca OKOHYATEeITHH
U HE MOJUIeXkAaT Ha MpepasriiexkiaHe.

Cnopen npaBuiaHuka Ha CY CTyJlIeHTUTE HSMAT NMPABO HA SIBIBAHE 3a MOBUIIABAHE HA OLICHKA
ot JIW, axo Toit e Oun ycnemHo nojoxkeH. Hamomusime Ha cryaeHTute, e cnopen 3BO 3a
npoabinkaBaHe Ha oopazoBanueTo B OKC ,,Maructsp” (cpeuty 3amiamniate) € HeoOxoauma
OIICHKa Hal-Majko ,,J00bp” oT aumiomata 3a OKC ,,bakanassp”.



KOHCIIEKT 3A IbPKABEH U3IIUT 3A CIIEHUAJIHOCT
»KOMIIIOTBbPHN HAYKN”

OCHOBHU HA KOMITIOTBbPHUTE HAYKHU
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MHuoxecTBa. JlekapToBo npousseneHue. Penannn. @yHKInH.

OCHOBHY KOMOMHATOPHH IPUHLUIIN U KOH(PUrypanuu. PeKypeHTHU ypaBHEHHUS.
I'padu. AbpBera. O0x0oxaanus Ha rpadu.

Kpaitnu apromatu. PerynspHu e3uimy.

KonTexkctHOCBOOOIHU TpamMaTUKy U €3Uli. CTEKOBU aBTOMATH.

CH0XHOCT Ha aNrOpUTHM. ACUMIITOTHYHO MOBEIeHHE Ha nenouncienn Gynkmun (O-,
Q-, ©-, 0- u ®w-HoTanus). CI0KHOCT HA PEKYPCUBHU MIPOTPAMHU.

Anroputmu B Tpadu ¢ Terna Ha pedpara. OUEHKH 32 CI0KHOCT.

HI/IHaMI/I‘lHO [IporpamMupaHe. OI_IGHKI/I 3a CJIOKHOCT.

AAPO HA KOMIIIOTBPHUTE HAYKH

9.

10.

11.
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14.
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16.
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19.

20.

21.

22.

Kommiorepau apxurekrypu. QPopMarn Ha JaHHUTE. BbpTIpelmHa cTpykTypa Ha
LIEHTpaJIeH npoLecop — 0J0KOBEe U KOHBEHpHa 00paboTKa, HUHCTPYKLIUH.

Crpyktypa u #epapxus Ha mnamerta. CerMeHTHa W CTpaHMYHA Ipeajpecarus.
Cuctema 3a IpeKbCBaHe — IPHOPUTETH U OOCITyKBaHE.

daiinoBa cucreMa. Jlornuecka opranuszanus 1 pU3NUECKo IpeCTaBsHE.
VYnpasiieHue Ha IPOLECH U MEKIYTIPOLIECHU KOMYHHKALIUH.

Kommrorspau mpexku u mpotokonn — OSI monen. MapmpyTtuzanus. [Iporoxonu [Pv4,
IPv6, TCP, DNS.

[IpouenypHo nmporpaMupaHe — OCHOBHU KOHCTPYKIIHH.
[IpouenypHo nmporpaMupaHe — yKa3aTelld, MaCUBU U PEKYPCHS.

OO6ekTHO-OpUeHTHpaHO Tporpamupane. OCHOBHM TpHHIMIHU. KiacoBe U 0OEKTH.
HacnepnsBane u kancynanus.

OO6ekTHO-OpHeHTHpaHO Tporpamupane. [[oaATUTIOB W MapaMeTprU4eH MOIUMOPPUZHM.
MHOXeCTBEHO Hacle/IIBaHe.

Crpyktypu oT ganHu. CTek, onanika, CluchbK, 16pB0. OCHOBHU OIlepaluy BbPXY THAX.
Peanusanus.

OyHKIMOHAIHO Iporpamupane. O0Ia xapakTepucTka Ha (YHKIMOHATHUS CTHJI Ha
nporpamupane. Jledpunupane u usnon3BaHe Ha (GyHKUMU. Mojenn Ha OLEHSIBaHE.
DYHKIMU OT O-BUCOK PE/I.

(DYHKL[I/IOHaHHO nporpamMupaHe. CHI/IC’bI_[I/I. IloTouu U OTIOXKEHO OLICHSBAHE.

CuHTaKCcUC M CeMaHTHKa Ha TepMOBeTe M (popMyiHTEe HA MPEAUKATHOTO CMATAHE OT
I'BPBU pefl. YHUPHUKAIKS.

Meton Ha pe30IONHATA B CHKIUTEIHOTO U B IIPEIUKATHOTO CMATAHE OT IIbPBU PEA.
XOpHOBU KJIay3H.
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basu ot nanHu. Penannonen Mojen Ha JaHHUTE.

basu ot nanau. Hopmanuau dhopmu.

TBpcene B MpOCTPaHCTBOTO OT ChCTOSHHUSL. | €HETHYHH alrOPUTMH.
CwBpeMeHHH COPTYEpHU TEXHOJIOTHH.

ApXUTEKTypH Ha COPTYEPHU CUCTEMH.

MATEMATHKA U INTPUJIOKEHUSA

28.
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CuMeTpuYHH oONepaTopu B KpalHOMEpPHM €BKIUJOBH MpocTpaHcTBAa. OCHOBHU
cBoiicTBa. Teopema 3a IuaroHaau3aLus.

CumerpuuHa u anrtepHatuBHa rpyna. Teopema Ha Keilimun. Teopema 3a
XOMOMOP(hU3MHUTE HA TPYIIH.

Teopema na ®epma. Teopemu 3a cpennute croitHoctu (Pon, Jlarpamwxk u Komm).
®opmyna Ha Telnsp.

Onpenenen unterpan. Jlepuuuuus u cBoiictBa. HTErpyeMocT Ha HENPEKbCHATUTE
¢dbynkiuu. Teopema Ha HroToH - JaitOHMII.

VYpaBHeHHUs HA ITpaBa U paBHUHA. POPMYIIH 3a Pa3CTOSHUS.
HTepannoHHN METOAM 3a PEIIaBAHE HA HEJIMHENHU YpaBHEHUS

JuckpetHu pasmnpeneneHus. PaBHomepHO, OMHOMHO, reomerpudyHo u IloacoHOBO
pasmnpeneneHue. 3aJaul, B KOUTO Bb3HUKBAT. MOMEHTH —MaTeMaTUYECKO OYaKBaHE U
JUCTIepCHsl.



AHOTAIIMAU HA BBITPOCHUTE

1. MmuoxectBa. JlekapToBo npousBenernue. Pesanuu. @yHKuuu.
AxcuoMaTtu3anysi Ha MHOXECTBaTa — aKCHMOMH 3a o0Oema, OTAEISIHETO, CTEHNeHHOTO
MHO’KECTBO U MHJIyKTUBHO I'€HEpUpPAHUTE MHOXecTBa. Martemarnuecka HHAYKIUs. OCHOBHU
omnepalnuy BbPXYy MHOXKECTBAa UM TEXHUTE CBoMcTBa. Hapenena aBoilka M HapeaeHa n-opka.
JlexkapToBO mpowu3BeaeHHEe U 00001eHo J[ekapToBO Mpou3BeIeHNEe Ha MHOXKECTBA. Pemanus
Haja n qoMeliHa. CBOHCTBa HAa OMHApHHUTE penanuy. Penanny Ha eKBUBAJICHTOCT U KJIacOBE Ha
eKBUBaJIeHTHOCT. Penanuu Ha yactuyna Hapen6a. [uarpamu Ha Xacce. Penmanuu Ha mbiiHa
Hapen0a. MUHMMAaEH U MaKCHMAJIEH €JIeMEHT B pesalus Ha YacTU4Ha Hapenoa. Brmarane Ha
YacTUYHA Hapenba B IbJIHA Hapenda — TOMOJOTMYHO cOpTHpaHe. YacTHYHM W TOTaIHU
¢bynknuu. MHekuuu, Ouekuuu M croopekiuu. JlepuHuius Ha KpalHO MHOXKECTBO M Ha
KapJIWHAIHOCT Ha KpailHO MHOXkecTBO. Jledhmuumnus Ha m30pouMo O€3KpaifHO MHOKECTBO.
[Tpunimn va qupuxie.
Ipumepnu 3a0auu

1. Jla ce mokaxe, ye MHOXECTBaTa, ONMMCAaHHU OT JAJCHU W3pasd, ca paBHHU: OWIIO upe3

Tabnuia, Ouno ype3 U3MoI3BaHe HA CBOWCTBATA HAa ONEPALUU BhPXY MHOKECTBA.
2. Jla ce mokake WM OIIpOBEprae, 4e JajeHa OMHapHa peanus uMa JaieHO CBOMCTBO.
3. Jla ce ompenmensT KiacoBeTe Ha EKBHUBAJIGHTHOCT Ha JaJieHa penlanus Ha
€KBUBAJIEHTHOCT.

4. Jla ce nokaxe 1Mo MHAYKIUS JaJCHO TBbPJCHUE BbPXY €CTECTBEHUTE YHCTIA.

5. Jla ce nokaxe TBbp/AEHUE Ype3 MpUHLIMIA Ha J(upuxie.
Jlumepamypa: [12], [35], [41].

2. OcHOBHM KOMOMHATOPHU NMPUHIUNHU U KOHUrypauun. PekypeHTHH ypaBHEHUSI.
®opMyIUPOBKH Ha MPUHIUINTE Ha U30pouTeaHaTa KOMOMHATOpUKA — IPUHLIKI Ha Jlupuxie,
MPUHLIMI Ha OMEKIMATa, IPUHLIUII Ha ChOMpPAHETO, MPUHIIMII HAa W3BAXK/IaHETO, MPUHIMI HA
YMHOXKEHHETO, MNPUHLUI Ha [JeJIEHUEeTO, NPUHIMI 3a BKJIIOYBAaHE U M3KJIIOUBaHE (C
nokasarenctBo). OCHOBHUTE KOMOMHATOPHU KOH(UTypamuu: ¢ uin 0e3 Hapeada, ¢ uim 6e3
noBTapsine. UM3Bexgane Ha Qopmymure 3a Oposi Ha OCHOBHUTE KOMOWHATOPHHU
KoHurypanuu. bunomHuM koepunueHntu u TeopemMa Ha HriotoH. Jloka3zarencTtBa Ha
KOMOMHATOPHHU THXKJECTBA 4Ype3 KOMOMHATOPHHU pPa3ChKJEHUs (MPUHIMI Ha JIBYKPaTHOTO
OpoeHe). ANTOpUTBM 3a pelllaBaHe Ha JIMHEHHW PEKypPEeHTHH YpPaBHEHUS C KOHCTAaHTHHU
KOC(PUIIMEHTH — XOMOT€HHH ¥ HEXOMOTE€HHH.
Ilpumepnu 3a0ayu
1. Jla ce Hamepu OpoAT Ha YaCTUYHUTE (PYHKINH, HA TOTATHUTE QYHKIIMUTE, HA MHEKIHN
Y Ha CIOPEKIMHUTE OT KPaiHO MHOXECTBO A B KpailHO MHOXeCTBO B.
2. Jla ce HaMepHu OpOSIT Ha pa3IMYHHUTE LEIOYUCIICHH PEIICHHs Ha YpaBHEHUE OT BHJIA
xl + x2 + ... + xn = M, Taka 4e BCHYKM XI Cca HEOTPUIIATETHU U TpsAOBa aa
yJIOBJIETBOPSIBAT PA3JIMYHU JPYTH YCIOBUS, HAIpUMeEp Xi > Ci.
3. Ha ce pemm 3amajieHO IJIMHEHHO (XOMOTEHHO WJIM HEXOMOTEHHO) PEKYpPEHTHO
ypaBHEHHE C KOHCTAHTHU KOE(PULIMEHTH.
Jlumepamypa: [12], [35], [41].

3. TI'pa¢pu. AnpBera. O0x0:k1aHUS HA rpadu.

JlebvHunmu 3a KpaeH OpHEHTHUpaH (MyATH)rpad W KpaeH HEOpUeHTUpaH (MynTu)rpad.
Hedunumuu 3a mbT (UUMKBJI) B OPUCHTUPAH M HEOpHEHTHUpaH Myuturpad. CBbp3aHOCT U
CBbp3aHU KOMIIOHEHTH Ha rpa¢. JlepuHunus Ha AbpBO U KOPEHOBO ABPBO. JloKka3aTencTso,
4e BCSIKO KOpPEHOBO AbpBO € AbpBo U |V|=|E|+1. [TokpuBamo abpBo Ha rpad. OOXoxaaHe Ha



rpag B mmpuHAa W abia6oumHa. OinepoBu o0xoxmanus Ha wmyiaturpad. Teopemu 3a
chliecTByBaHe Ha OiiepoB UKD (C T0Ka3aTeiacTBO) u OsIepoB MbT.
Ipumepnu 3a0auu
1. [la ce mocTpou MOKPUBAIIO AbPBO HA 3a/1ajicH rpad — B MIMPUHA WK JBIOOYHHA.
2. Jla ce moctpou OiinepoB UKBI (WK I'BT) B 33Ja/IeH MyJaTurpad win ga ce JI0Kaxe,
Ye TaKbB LUKBJI (WIH ITBT) HE CHILIECTBYBA.
3. Jla ce pa3due MHOXECTBOTO Ha peOpaTa Ha HEOPHEHTUPAH I'pad) Ha MUHUMAJIEH OpOi
I'BTHINA, HUKOH JIBA OT KOUTO HsMAT 0010 pedpo.
Jlumepamypa: [12], [35], [41].

4., Kpaiinu aBromatu. Peryasipuu e3umu.
JlerepmuHupanu KpaiHu aBToMatd. HenerepmuHupanu kpaiiHu aBromatu. IIpeacrtassne Ha
BCEKH HEIETEPMHUHHMpAH KpaeH aBTOMAaT C JETepPMUHHUpaH (C J0Ka3aTelcTBO). PerynsapHu
onepaiuu. Jloka3aTelCTBO 3a 3aTBOPEHOCT HAa aBTOMATHUTE €3UIM OTHOCHO DPETYJISPHUTE
onepauuu. Perynspuu e3unu. @opMyaupoBKa M JOKA3aTeJICTBO HAa TeopeMara Ha KimHH.
dopmyHMpoOBKa U J0KA3aTEICTBO Ha JieMaTa pa3pacTBaHE 3a perysisipHu e3unm (UVW-zema).
[Ipumepu 3a HeperynsipHu e3unn. PopMyIupoOBKa U JOKA3aTEICTBO HA TeopeMara Ha Maixui
-Hepoyn. AuropuTbM 3a KOHCTpyUpaHE Ha MHUHHUMAJIEH KpaeH JEeTepPMHUHHUpAH TOTaJEH
aBTOMAT, CKBUBAJICHTEH Ha J1aJIcH JETEPMUHUPAH KPACH aBTOMAT.
Ilpumepnu 3a0auu

1. [a ce moctpou JeTepMUHUpPAH aBTOMAT, pa3lo3HaBalll JaJeH PETYISIpeH €3HUK.

2. Tlo pmamen xpaeH aBTOMar Ja C€ HaMepH EKBHUBAJICHTEH Ha HET0 MHUHHUMAJICH

JETEPMUHUPAH KPacH aBTOMaAT.

3. Ma ce mokaxe, 4e IaJIcH €3UK € PETyJIspeH.

4. ]la ce nokaxe, ue 1aJIeH €31K He € PeryJIsipeH.

5. Jla ce onmpenenu nanu JajieH €3UK € peryispeH. [la ce aprymeHTHpa OTrOBOPBHT.
Jlumepamypa: [12], [36], [38].

5. KOHTEKCTHOCBOOOIHM rPpaMaTHKHU U e3uln. CTeKOBU aBTOMATH.
KonTekcTHOCBOOO/IHA TpamaTHKa, ABPBO HA CHHTAKTUYEH aHalU3, KOHTEKCTHOCBOOOJEH
e3uK. Jloka3aTesicTBO Ha TEOPEMUTE 3a 3aTBOPEHOCT Ha KOHTEKCTHOCBOOOTHUTE €3UITH.
Henerepmunupan crekoB aBromar. M3mbiHeHHEe B HEACTEPMUHHUPAH CTEKOB aBTOMar. E3WK,
pa3no3HaBaH OT HEJIETEPMHHHUPAH CTEKOB aBTOMAT. J[0Ka3aTejacTBO Ha TeopeMa 3a CBEXKJIaHe
Ha KOHTEKCTHOCBOOO/IHA IrpaMaTHKa KbM €KBUBAJICHTEH HEJACTEPMUHUPAH CTEKOB aBTOMAT.
dopMyITUpOBKa W JIOKA3aTEICTBO HA JieMara 3a pa3pacTBaHE 3a KOHTEKCTHOCBOOOHU €3UIIH.
[Ipumepu ¢ moka3aTescTBa 3a €3WIlM, KOUTO HE ca KOHTEKCTHOCBOOOIHU. J[okazarencTBo 3a
HE3aTBOPEHOCTTA Ha KOHTEKCTHOCBOOOTHUTE €3UIIM OTHOCHO JIOITBJTHEHHUE U CEUCHHUE.
Ipumepnu 3a0auu
1. Jla ce mocTpou KOHTEKCTHOCBOOO IHA rpaMaTHKa, MOPaXIaiia TajaeH e3uK.
2. Tlo nmaneHa KOHTEKCTHOCBOOOJIHA TpaMaTWKa Ja Ce€ MOCTPOM CTEKOB aBTOMAT,
pa3Io3HaBall e3¥MKa, IIOPOJCH OT rpaMaTHKaTa.
3. Jla ce mokaxe, 4e AaJcH €3UK € KOHTEKCTHOCBOOOIEH.
4. Jla ce mokaxke, 4ye JaJeH €3UK HE € KOHTEKCTHOCBOOO/ICH.
5. Jla ce ompemenu nanu AaleH €3MK € KOHTEKCTHOCBOOoneH. Jla ce aprymeHTHpa
OTTOBOPBT.
Jlumepamypa: [12], [36], [38].



6. CJI0)KHOCT Ha AJrOPUTHhbM. ACUMITOTHYHO TOBeJAeHHE HA LEJOYUCTeHH (PYHKIUH
(0-, Q-, -, 0- 1 ®-HoTauusi). CJI0KHOCT HA PEKYPCUBHH NMPOrPaMu.

Mopnenu Ha U3YUCIICHUATA — MallMHa Ha TIOPUHT, MallliHA C MPOW3BOJICH JOCTHI U €3WK 3a
nporpamupane. ledbununmm Ha (MalIMHHO-3aBUCHMA) CIIOXKHOCT (IO BpeMe M MaMeT) B Haii-
jnomwsi U cpenHusi ciuyvaid. [loBeeHMe Ha ACHMITOTHYECKH ITOJIOKHUTEIHU IICIIOYUCICHH
byakiuun — O-, (2, &, o u w-Hotamms. CBoiicTBa W TpaHWYHU Teopemu (6e3
J0Ka3arencTBo). GopMyIMpoBKa Ha TeopeMaTa 3a PEIICHHUATa Ha PEKYPEHTHU OTHOIICHHSI OT
Buaa T(1)=6(1), T(n)=a.T(n/b) + f(n), n>1.

Ipumeprnu 3a0auu:

1. IMo 3amaseHO AacUMNTOTHYECKU TIOJOXKHTENHA (QYHKIHS Ja C€ ONpENeiId Jallnd
MOPSIABKBT M HA pacTex € B 3aaaneHo otHomenue (O-, [1-, -, [1- umm [I-) ¢
MOpsIbKA HA PACcTeX Ha JIpyra 3aJajiecHa aCHMITOTHYECKH TTOJI0KUTEIIHA (PYHKIIUS.

2. Tlo 3agajmeHu JBE aCUMITOTHYCCKH IOJOXHUTEITHU (PYHKIIMU Ja CE€ HaMEpH KOJIKOTO
MOJKE MO-TOYHO CHOTHOIIICHHETO UM Ha PACTEX €[Ha CHPSMO JApyra (B TSpPMUHHUTE HA
O-, Q-, ®-, 0- 1 ®- HOTAIHA).

3. Jla ce pemu 3a7aaeHo pekypeHTHO otHomienue ot Buaa T(1)= [1(1), T(n)=a.T(n/b) +
f(n), n>1 , xpaero f(n) e MynTUIIMKATUBHA.

4. Jla ce pemu 3agaieHO peKypeHTHo oTHomienue ot Buaa T(1)= [J(1), T(n)=a.T(n/b) +
f(n), n>1 , xpaero f(n) HEe € MyITUIIIIMKATUBHA.

Jlumepamypa: [12], [33].

7. AJaroputMu B rpadu c Tersia Ha pedopara. OeHKH 32 CJIOKHOCT.

Hedununms Ha MUHUMaITHO TOKpHBamo 1bpBo (MII/I) Ha cBbp3aH rpad ¢ Terna Ha pedpara.
dopMyIUpOBKa U JJOKA3aTEJICTBO HA TeopeMaTa 3a ChIVIACYBAaHOTO MHOXKECTBO (YCIIOBHS 3a
HapacTBaHe Ha noaMHoxecTBO Ha MIIJL). Anropurmu Ha IIpum u Kpyckan, nummieMmentauuu
Y OIIEHKa Ha CJIOKHOCTTA. 3a/1auu 3a Hal-KbC MBT B Ipad c Teria Ha pedpara. [IbpBo Ha Hail-
KbCUTE NHTUIA. ANTOPUTHM 33 HaMUpaHE Ha ABPBO HAa HaW-KbCH THTHUIIA B Tpad C
KOHCTaHTHM Terja mo pebpara u ainropurbM Ha Jleiikcrpa. OneHka Ha CIOXHOCTTA.
AnroputsM Ha D0 32 HAMUPAHE HA BCUYKH JIBOWKHU Hall-KpaTKU ITbTHUILA.

Ipumepnu 3a0auu: 3aa4u 3a IPOrpaMupaHe, CbOTBETHHU Ha ChABP)KaHUETO HA BBIPOCA.
Jlumepamypa: [12], [33].

8. JIumnamuuno nporpamupane. OueHKH 32 CJI0KHOCT.

ChIIHOCT Ha AJITOPUTMHUYHATA CXeMa , JUHAMUYHO IMporpaMupaHe” — CBEXJaHE Ha 3ajada
ChC 3aJaficH pa3Mep KbM 3a7aud OT CBHIIUS BHUJ C IMO-MalKU pa3Mepu U ,,MEeMOM3aIus’ .
[TpuHIMIT 32 ONTHMATHOCT W KOHCTPYUpPAHE Ha PEIICHUETO Ha 3ajadaTa OT PeIICHUsATa Ha
noj3asaunTe. 3agaun ¢ IMHEHHa TabIuIa Ha 1MoA3aAauuTe (Hail-Ibira pacTsiia MmoApeaniia).
3ajaun ¢ TpUBI'BIHA TAOIUIA HA TI0/133/1aUnTe (ONITUMAITHO pa30MBaHe Ha peauIia). 3aJ1auu C
MpaBOBI'bIIHA TA0NMIIA HA TIO3aaunTe (Hal-abira o0Ia moIpeiniia Ha ABE PEeIUIId, 3a/1a4a
3a paHUIIATa).

Ipumepnu 3a0aqu: 3aaa4u 3a IporpaMupane, CbOTBETHU Ha ChIABPKAHUETO HA BHIIPOCA.
Jlumepamypa: [33].

9. KomnworbpHu apxutektypu — @opmartu Ha JaHHUTe. BbTpemHa cTpyKTypa Ha
LHEeHTpAaJIeH npouecop — 0JI0KOBe M KOHBellepHa 00pad0TKa, HHCTPYKIMH.

OOma cTpykTypa Ha KOMIIOTPUTE M KOHLENTYAJIHO W3IBJIHEHHE Ha WHCTPYKIMHTE,
3arnoMHeHa nporpama. GopMaTH Ha JAHHUTE — €U JABOWYHHM YHUCIA, JBOMYHO-IECETUYHU
quciia, ABOMYHHU 4YHCJIa C IlJIaBalla 3ali€Tasd, 3HAKOBU JaHHU U KOJOBH T36HI/II_II/I. HGHTpaJIeH



nporiecop — peructpu, AJIY, peructpu Ha ChCTOsSHHATa W (uiaroBere, OJOKOBE 3a
yIpaBJeHUE, Bpb3Ka C MaMeTTa, Aeinparyst Ha HHCTPYKIIHHUTE, TPEXO/IH.
Jlumepamypa: [5], [38], [43].

10. Crpykrypa u iiepapxusi Ha nmaMerta. CerMeHTHA M CTPAaHMYHA Mpeajpecanusi.
Cucrema 3a npeKbCBaHe — IPUOPHUTETH U 00CIYyKBAaHe.

CTpyKTypa Ha OCHOBHATA IaMeT. Mepapxus — keI, OCHOBHA 1 BUpTyaHa namer. CerMeTHa u
CTpaHWYHA TMpeaapecanusi — CEIEKTOp, ACCKPHUIITOP, TAOIWIM U PETUCTPU TMpPH CErMETHA
npeajipecalys; Karajor Ha CTPaHMUIIUTE, OMUcaTell, CTpaTeruu Ha IMOJAMSIHA Ha CTPaAHUIUTE
Mpu cTpaHu4Ha npeajapecaius. CucreMa 3a NpeKbCBaHE — BUAOBE MPEKbCBAHUS, CTPYKTYypa U
00paboTKa, KOHKYPEHTHOCT U PUOPUTETH, KOHTPOJIEPH HA MPEKHCBAHUSATA.

Jlumepamypa: [5], [43], [48].

11. daiinoBa cucrema. Jloruuecka opranusauus U pusuvecko npeacraBsiHe.

Jlornuecka opranuzanus Ha ¢ainoba cuctema (OC). Umena Ha daitnose. Tunose (aiinose -
oOuKHOBEH (hail, crenuaneH (Qaiia, Karajaor, CHMBOJHA BpB3Ka, MNPOTPaMEH KaHall
BrbTpelna cTpykTypa Ha (aiin. AtpuGytn Ha daiin. Mepapxuuna opranmsamus Ha ®C -
a0COJIOTHO M OTHOCUTEITHO IIBITHO UMe Ha (aii, Tekym kartanor. u3nyecka opranu3anus Ha
@®C. Crpareruun 3a ymnpaBleHHE Ha AMCKOBOTO MPOCTPaHCTBO. CHUCTEMHH CTPYKTYpH,
ChIbpXKAIIM HMHPOpPMAIUs 3a pa3NpeieiCeHUeTO Ha JHCKOBaTa IaMeT W ChXpPaHsSBaHU
MOCTOSIHHO HA JIUCKa: 32 CBOOOJHUTE OJIOKOBE; 3a OJIIOKOBETE, pa3Ipe/iejieHH 3a BCEKU €AUH
¢aiin;, 3a obmm nmapamerpu Ha OC. Ilpumepn 3a ¢usmuecka opranmzanus Ha OC: UNIX
System V; LINUX; MS DOS; NTFS.

3abenescku: 3a w3nura e ObaaT U30paHU ABa OT M30poeHHMTE HpUMepH 3a (QailoBa
OpraHu3aIus.

Ipumepnu 3a0ayu: 3aja91, CbOTBETHH Ha ChIbPIKAHUETO HA BBIIPOCA.

Jlumepamypa: [14], [47].

12. YnpapieHue Ha IpouecH U Me:KAYNPOLECHH KOMYHHKAINH.

OCHOBHM CHCTEMHHM TNPUMUTHUBU 3a YympaBieHHe Ha mporecu. Cb3aaBaHe Ha MpoOIleC.
W3nbnHenne Ha mporpaMa. 3aBbpliuBaHe Ha mporec. CHHXpOHU3ALUS ChC 3aBBPIIBAHETO HA
npoueca-cuH. IlpaBa Ha mporecu — moTpeOUTENCKH UAEHTUPUKATOPH Ha mponec. ['pynu
nporecu M cecus. MexaHu3MM 3a MeXAynpoliecHn koMmyHHMKanuu. CurHanu. [Iporpamun
kanamu. IPC maker mHa UNIX System V: O6ma namer. Cemadopu. CboOImeHus.

Ilpumepnu 3a0ayu: 3aja4u, CbOTBETHU Ha ChbPIKAHUETO HA BBIIPOCA.

Jlumepamypa: [22], [44].

13. KomnoTbpHH Mpe:xku u nporokoju — OSI momen. Mapmpyrusanus. [Iporokosu
IPv4, IPv6, TCP, DNS.

OSI| wmonmen — Haii-o0mia XapakTepHCTHKa HAa HHBaTa, chiocraBsHe ¢ mozena TCP/IP.
Pa3snpenenena mapupyTuzanus — alrOpUTMU C AUCTAaHTEH BEKTOP U CIEAECHE HAa ChCTOSHUETO
Ha nuHuata. IPv4 aapecanmst — kmacoBa u Oe3kiacoBa. OCHOBHM XapaKTEPUCTHUKH Ha
npotokon IPv6. TCP — npouenypa Ha TpukpaTHO noroBapsine. OCHOBHH XapaKTePUCTUKH Ha
nporokos DNS (pezonBunr Ha umenara no [Pv4 u IPv6).

Jlumepamypa:[3], [37], [49].

14. TIpoueaypHo nporpaMupaHe — OCHOBHU KOHCTPYKIMHU
1. IlpuHuuMnu Ha CTPYKTYPHOTO MPOrpaMUpaHE.
2. YnupaBieHHe Ha W3YHCIMTENHUs Tporiec. OCHOBHU YINPaBISBAllM KOHCTPYKIIHMHA —
YCIIOBHU OIEPATOPH, OTIEPATOPH 32 IUKBIL.
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3. IlpomennuBu — BHJIOBE: JIOKAJIHM IPOMEHJIMBH, TIJI00AJHM  IPOMEHIIMBY;
VHHULMAIN3ALMs HAa IIPOMEHIIMBA; OIIEpaTop 3a IPUCBOSIBAHE.
4. ®yukuuu u npouenypu. Ilapamerpu — Bunose napamerpu. IIpenaBane Ha napamerpu
— 110 M€ U 10 CTOMHOCT. TUIIOBE U IPOBEPKA 3a CbOTBETCTBUE HA TUIL
5. CumBonnu HuzoBe. [IpencraBsHe B mamerta. OCHOBHM ONEpalM CbC CHUMBOJIHU
HU30BE.
3abenexcka: I1o To3u BBIPOC € BB3MOXKHO JAa ObJAT AaJleHH 3a/lauM 3a IpaKTU4ecKaTa yacT
Ha U3IMHUTA.

Jlumepamypa: [25], [28], [45].

15. IIpoueaypHo nporpamMupaHe — yKkazarTeji, MACUBH U PEKYpPCHS.
W3noxeHuneTo 1o BeIpoca TpsAOBa J1a BKIIOYBA CICIHUTE MO-ChIIECTBEHU €JIEMEHTH:
1. Vkazarenu u ykazaTeslHa apUTMETHKA.

2. EpHomepHM 1 MHOroMepHu MacuBu. OCHOBHHM ONEPALMU C MACUBH — UHJCKCHPAHE.
CoptupaHe U ThbpceHE B €IHOMEPEH MAaCUB — OCHOBHH aJITOPUTMHU.
3. Pekypcust — mpsika ¥ KOCBEHa peKypcusi, TMHEWHA 1 Pa3KIOHEHA PEKYPCHS.

3abenexcka: 1o To3u BBIIPOC € BB3MOXHO J1a 6T)ILaT AaICHU 3aJla4r 3a IpaKTH4YCeCKaTa 4acT
Ha HU3IIMTAa.

Jlumepamypa: [25], [28], [45].

16. O0exTHO-OpHeHTHPaHO mporpamupaHe. OcHoBuu npuHnunu. KiacoBe u o0exkTH.
HacueasiBane u kancyJianus.

1. AOcTpakuus cbe CTpyKTypu oT AaHHMU. KnacoBe m oOekrtu. Jlexkyapanusi Ha Kjac U
nexinapanuss Ha 00ekT. OCHOBHM BHUJOBE KOHCTPYKTOpH. YIpaBjieHHE Ha
nuHamuuHata namer u pecypcure (“RAII’). Merogu — neknapauus, npegaBaHe Ha
IIapaMeTpH, BPBILIAHE HA PE3yTar.

2. Hacnepsiane. Ilpow3BogHM W BIOXKEHHM KiacoBe. JlocThI 110 HacleIeHUTE
komrnoHeHTH. Kancymanus u ckpuBaHe Ha uH(popmanusra. CTaTMUHU ToJNeTa |
METO/IH.

3abenexcka: T1o To3u BBIPOC € BB3MOXKHO Ja ObJAT AaJ€HH 33aJaud 3a MpaKkTHYecKaTa 4acT
Ha U3IUTA.

Jlumepamypa: [24], [25], [27], [45].

17. O0eKTHO-OpHEeHTHPAHO NnporpamMmpaHe. IHoaTnnos " napamMeTpu4ieH
moJuMop(pu3bmM. MHOKECTBEHO HACJIeAsIBaHe.

1. Bupryasnu QyHKIMM W TOATUIOB MNOAUMOPPHU3BM. JMHAMHYHO CBBP3BaHE.

AOGCTpakTHU METOIU U Ki1acoBe. MacuBU OT 00EKTH U OT yKa3aTelu KbM O0EKTH.

2. Tlapamerpuuen noaumopdusbM. [1labnonn Ha pyHKIUS U HA Ki1ac

3. MHOXeCTBEHO HaCIIe/sIBaHE.
3abenexcka: T1o To3M BBIPOC € BB3MOXKHO Ja ObJAT Ja/leHH 3a/laud 3a MpaKTHYecKara yactT
Ha M3IIHTA.

Jlumepamypa: [24], [25], [27], [45].

18. Ctpykrypu ot ganHu. CTek, onamka, CnucbK, 1bpBo. OCHOBHH ONEpPalud BBbPXY
TAX. Peanusanus
1. Crpykrypu OT 1aHHM — Je(UHUPAHE Ha TOHITUETO.
2. Cmucek. Jlornuecko ommcanue. CIUCHK C €IHA W JABE BPB3KH. XapaKTEPUCTHUKHA Ha
peanu3alMuTe C e€aHa M JBe BpB3KH. CIOXKHOCT Ha oOIlepalHuuTe MO J00aBsHE,
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npeMaxBaHE W HaMupaHe Ha eneMeHT. JlehuHupaHe Ha Ki1ac 3a CHHCHK, M3IIOJI3BAII
e/lHa OT pPeaJIn3aIUTe.

3. Crek. Jlormuecko onmcaHue. XapaKTepUCTUKM HA CTaTUYHATA, JUHAMHYHATA H
cBbp3aHaTa peanu3anusa. CI0XKHOCT Ha ONEpalMUTEe N0 J00aBsSHE U IIpeMaxBaHE Ha
enemeHT. JlepuHMpaHe Ha KJIac 3a CTEK, M3IIOJI3BAIIl €/1HA OT PEAIN3aI[IHTE.

4. Omamka. Jlornyecko omnucaHue. XapaKTEpPUCTHUKH Ha CTAaTHYHATA, AMHAMHYHATA U
cBbp3aHaTa peanu3anusa. CI0KHOCT Ha ONEpalHUTe MO J00aBsSHE W IpeMaxBaHE Ha
eneMmeHT. JlenHMpaHe Ha KJIac 3a OMAIlKa, M3II0JI3BAlll €Ha OT pealnu3aluuTe.

5. JIppBOBHIHM CTPYKTYpPH OT JaHHH — KOPEHOBO JABPBO M JIBOMYHO KOPEHOBO IBPBO.
Jlornyecko ommcanue. Haumnm 3a mpencraBsne B mamerrta. Jlepunupane Ha Kiac,
peanu3upani KOpeHOBO JbPBO MM JBOMYHO KOPEHOBO IBPBO.

6. JIBoM4HO KOpEHOBO IbpBO 3a TbpceHe. Jlormyecko ommcanue. Haumnam 3a
npeacraBgHe B maMerTta. CIO0XKHOCT Ha oOmepaluuTe Mo J00aBsHE, NMpeMaxBaHE U
TBhpPCEHE Ha eneMeHT. JledpuHrupane Ha Kilac pealu3upali JBOUYHO KOPEHOBO IBPBO 3a
ThpCEHE.

3abenexcka: 3a u3nura me ObAAT U30paHU J1BE OT MOCOUYEHHUTE CTPYKTYPH, KOUTO Ja Obaar
OITUCaHH.
3abenexcka: Ilo T03u BRIPOC € BH3MOXKHO Ja ObJAT JaAEHU 3aJa4udl 33 IMpaKTHYecKaTa 4acT

Ha W3MHTAa.
Jumepamypa: [11], [16], [26], [29].

19. ®ynkunonasHo nporpamupane. O0ma XapakTepucTHKa HA (PYHKIMOHAJHHUSA CTHII
Ha nporpamupasne. /Jlepunupane u u3noja3Bane Ha GpyHkuuu. Mogeju Ha oueHsABaHe.
DYHKIHUHU OT MO-BHCOK Pe.

1. XapakrepHu ocoOeHOCTH Ha (YHKIMOHANHUS CTHJI Ha mporpamupane. OCHOBHHU
KOMIIOHEHTH Ha (yHKIpoHanmHUTEe Tporpamu. llpumutuBHM m3paszu. CpenctBa 3a
KoMOuHHpane u aOctpakuus. OueHsBane Ha u3pa3. Jlepunupane Ha GyHKIUSA U
OLIEHSIBAaHE Ha TpWJIOXKEeHHWe Ha (yHKIUsA. Moaenn Ha oOIeHsBaHE. ATUTMKaTHBHO
(ctpukTHO, call-by-value) u HopmaiHo (JeHuBo, call-by-name) onensiane.

2. OyHKIWU OT MO-BUCOK pefl. DYHKIMUTE KaTo MapaMeTpy U OIEHKH Ha OOPBIIECHUS
KbM (YHKLIUU. AHOHUMHHU (1aM6/1a) pyHKIIUH.

3abenexcka: T1o To3u BBIPOC € BH3MOXKHO Ja OBJAT AaCHH 33[aud 3a MpaKTHUECKaTa 4acT

Ha U3IHTA.
Jumepamypa: [15], [23], [30], [51].

20. ®ynkuuoHaaHo nporpamupane. Cnucbuu. [loTou u 0T/10:K€HO OLIEHSIBaHE.
1. Crouceuu. IlpeacraBsHe. OCHOBHHU OIEpallMU ChC CNUCHIM. DYHKIUHM OT MO-BUCOK
pen 3a paboTa ChC CIUCHITH.
2. beskpaiinu notory u 6e3kpaifHu criucblid. OCHOBHHU onepanuu u GyHKIHH OT I10-
BUCOK pell. OTnoxkeHo oneHsBaHe. PaboTa ¢ 6e3kpaiiHu MOTOLH.
3ab6enexcka: T1o To3u BBIPOC € BB3MOXKHO Ja ObJAT AaJCHH 33aJau 3a MpaKkTHYecKaTa 4acT

Ha U3IHTA.
Jlumepamypa: [15], [23], [30], [51].

21. CuHTaKcHC W CEMAaHTHKA Ha TepMoBeTe U (opMyJHTe HA MPEAMKATHOTO CMATaHe
OT 'bPBH pea. YHH(puKanus.

JeduHupar ce CMHHTAKTUYHUTE TOHATHS TEPM U (pOopMyJia OT 1aJ€H €3UK Ha

NPEeIUKaTHOTO cMsTaHe. [lepuHupar ce moHsATHATAa YHUPHUKATOP W Haii-0011 yHHU(HUKATOp 32
MHO€ECTBO OT TepMoBe. DopMynupa ce alropuTbM 3a HaMMpaHe Ha Hai-o011 yHUpUKATOp 32
KpaifHO MHO>KECTBO OT TEPMOBE.
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JlaBa ce ceMaHTHKa Ha TepMOBETE M (hOPMYJIMTE B JajieHa CTPYKTypa 3a e3uka. Jlokassa ce, ue
MHOKECTBO OT 3aTBOPEHH YHHMBEPCAIHH (OPMYJIM HMMa MOJEI TOYHO TOraBa, KOTraro
MHOKECTBOTO OT YaCTHHUTE MY CIIy4au € OyJIeBO U3IIBIHUMO.

Jlumepamypa: [13], [20], [39].

22. MeToa HA Pe30JIONHUATA B ChKIUTEJTHOTO U B MPEIUKATHOTO CMSITAHE OT NMbPBH
pen. XopHOBH KJIay3H.

Jlepunupa ce NMOHATHETO CHXKAUTEIEH DPE30JIOTHBEH M3BOJA U CE€ JIOKa3Ba Teopemara 3a
KOPEKTHOCT U IThJIHOTA Ha Pe30JII0TUBHATA U3BOAUMOCT. OmnucBa ce MeTo/1a Ha PE30JIIOLUATA.
I[e(bI/IHI/Ipa CC IOHATUCTO XOPHOB AW3IOHKT M CC NOKa3Ba, Y€ HM3INBJIHUMUTEC MHOXKXCECTBA OT
XOPHOBH TU3IOHKTH UMAaT Hail-MalbK MOJIEN.

Ilpumepnu munoege 3adauu, cévp3anu c evnpocu 21 u 22:

1. Ilpaxmuuecku 3adauu — 3a JepUHHpaHE HaA TpeAuKar ¢ mnomomra Ha IIporor; 3a
Ipoclie/isiBaHe Ha U3ITBIHEHUETO Ha iporpaMa Ha [Iposor.

2. Teopemuunu 3a0auu — 3a OIPENEIUMOCT W HEONPENEIMMOCT Ha CBOWCTBAa B JaJeHA
CTPYKTYpa; TOKa3BaHE Ha H3IMBIHUMOCT HAa MHOXECTBO OT NpPEAMKATHU (QOPMYJIH Upe3
MMOCOYBAHE HA CTPYKTypa; JOKa3BaHE HA HEHW3IBIIHUMOCT HAa MHOXKECTBO OT IMPEAUKATHU
(dbopMyIIH ¢ TIOMOIITa HA METOJIa Ha PE30JTFOIIHATA.

Jlumepamypa: [13], [20], [39].

23. Bba3u otT 1anHU. Pe1aniuoHeH Mo/1eJ1 HA TaHHUTE.

Penanyionen mMojen Ha JaHHUTE: JOMEWH; pemalus; KOPTeXH; aTpuOyTH; cXxeMa Ha pellanus;
cXeMma Ha peJlaliioHHa 0a3a OT JaHHW;, pealHn3alys Ha pellallioHHaTa 0a3a OT JaHHH; BUIO0BE
orepaly BbpXY pelalnroHHaTa 0a3a OT JaHHM; 3asgBKM KbM pelalMoHHaTa 0a3a OT JaHHH.
Penannonna anredpa: ocHOBHU (00€IMHEHUE; pa3lIUKa; JEKAPTOBO IPOU3BEICHUE; TPOCKIINS;
CeNleKIMs) W JONBIHUTENHU (CeUueHUe; YacTHO, CHhEAMHEHHE;, ECTECTBEHO ChEIUHEHHE)
OTIeparuy.

Ipumepnu 3a0auu: CoeraBsiHe Ha SQL 3asBku, DDL u DML xomanu.

Jlumepamypa: [34].

24. Bba3u ot nanuu. Hopmanuu gopmu.

Hopmanuu ¢opmu. IIpoexTnpane cxemuTe Ha peNalMOHHUTE 0a3u OT JaHHU. AHOMAaJIMH,
OrpaHuueHus, Kio4doBe. (DyHKIMOHAIHM 3aBUCUMOCTH, akCMOMU Ha ApmcTpolr. [Iepsa,
BTOpa, TpeTa HopMaiiHa (¢opma, HopMmanHa ¢opma Ha boiic-Kon. MHOro3Haynu 3aBHCUMOCTH;
aKCMOMHU Ha (YHKIMOHAJIHUTE WM MHOTO3HAUYHUTE 3aBHCUMOCTH; CheIUHEHHEe Oe3 3aryoa;
4eTBbpPTa HOpMaiHa Gopma.

Ipumepnu 3a0auu: IlpuBexaHe Ha cxema Ha 0a3aTa OT JaHHM (TIpH 331a7eHU (PYHKIMOHAIHU
3aBUCHMOCTH) KbM 33/1aJIeHa HopMaliHa (opma.

Jlumepamypa [34].

25. TbpceHe B MPOCTPAHCTBOTO OT ChCTOSIHUS. [ eHETHYHH AJITOPUTMH.

[TpoctpancTBo Ha cheTosiHUATA. OCHOBHHM TOHATHSA. DOPMYJIMpPOBKAa HA OCHOBHUTE THITOBE
3aJauu 3a ThPCEHE B MPOCTPAHCTBOTO HA CHCTOSIHHSTA: THPCEHE Ha MBT /IO OIpeJeNeHa Iel,
dbopMHUpaHe Ha CTpaTeTHs NPU UTPH 3a JBaMa WIPadu, HAMHUpAHE Ha IeJI TIPH CIa3BaHE Ha
OTpaHUYUTENHU ycloBus. Meromu 3a uH(pOpMHUpaHO (EBPUCTHYHO) THhPCEHE HA MHT [0
ompezeneHa men: best-first search, beam search, hill climbing, A*. I'enernunu anroputmMm —
OCHOBEH JITOPUTHM, TUTIOBE KPbCTOCBAHE M MyTaIlusl.

Jlumepamypa [46].
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26. CbBpeMeHHH cOPTYePHH TEXHOJOTHH.

Codryepen mpoaykt u mpouec. Moaen Ha codtyepeH nporec. CohTyepHH TEXHOJIOTHHU.
VYnpaieHne Ha coPTyepeH NHPOEKT U pEeCcypcuTe. YYacTHUIM B CO(TyepHHUS NpoIiec.
OyHKIMOHATHA ¥ HEe(DYHKIIMOHATHU U3UCKBaHMs. AHAUM3 U MPOEKTHpaHe Ha coPTyepHUTE
n3cukBanus. [Ipoektupane Ha codryepa. OGekTHO-OpUeHTHUpaH au3aitH. E3uim 3a onucanue.
UML. Bepudukamus u Banumanus Ha codryepa. TecTtBane Ha codryepa. YmpaBlieHHE Ha
mpoleca Ha TeCTBaHE. YTpaBJIEHUE Ha KA4eCTBOTO Ha IpoIleca Ha Ch3ZaBaHe Ha codryep.
CoeBpemenHn codTyepHu TexHosorud. ['pBkaBu (agile) codryepnu TexHomoruu. Extreme
Programming (XP). Test Driven Development. Feature driven development. SCRUM.
Jlumepamypa [9], [40], [42].

27. ApXMTEeKTypH Ha cOQTyepHH CHCTEMHU.

CodTyepHu TEXHOIOIMM ILIEHTPUPAHU OKOJIO codTyepHara apxurekrypa. KadectBeHu
aTpuOyTH — Au3ailH Ha apXuTekTypara. J{u3ailH 3a mocturane Ha e(eKTUBHOCT, CIO0XKHOCT,
CKaJIMPYEMOCT M XETEpPOreHHOCT, aJalTUPyeMOCT Ha apxuTekTypara. HanexnHoct u
curypHocT. KOMIOHEHTH M KOHEKTOpU. THUMOBE KOHEKTOPM U TEXHUTE IPOMEHIUBU
xapaktepucTuku. Kpurepuii 3a u300p Ha NOAXOASIINM KOHEKTOPU. APXUTEKTYPHHU CTUIIOBE.
Pasnpenenenu, MpexoBH, NELEHTPATU3UPAHU APXUTEKTYPU. APXUTEKTYPH, OPHUEHTUPAHU
KbM yCIyrd u ye0 ycimyru. KimeHT —CbpBbp. AHanMM3 W BH3yalInM3anusi Ha copTyepHa
apXUTEKTypa.

Jlumepamypa [32], [50]

28. CUMeTpUYHM ONEPaTOopu B KPAWHOMEPHH €BKJIHI0BH NpocTpaHcTBa. OCHOBHH
cBoiicTBa. Teopema 3a JuaroHaau3amnus.

OmpeneneHue 3a CHUMETPUYEH omepatop. MaTpuila Ha CHMETPUYEH OMepaTop CIpPSIMO
opToHOpMHpaH 0a3uc. BcHuUkM XapakTepUCTUYHU KOPEHH Ha CHUMETPUYEH OIeparop ca
peanHu umcia. Bcexku nBa cCOOCTBEHHM BEKTOpPA, CHOTBETCTBAIM HA Pa3IMUHU COOCTBEHU
CTOMHOCTH, Ca OpPTOTOHATHM moMexay cu. ChllecTByBa OpPTOHOPMHUpaH 0a3uc Ha
MPOCTPAHCTBOTO, B KOUTO MaTpuIilaTa Ha CHMETPUYEH OIepaTop € AuaroHaiHa.

Jlumepamypa: [19].

29. CumerpuyHa u ajarepHaTuBHa rpyna. Teopema Ha Keiiiu. Teopema 3a
XOMOMOpP(pU3MHUTE HA TPYIH.

CumerpuyHa rpyna Sp — MpeJCTaBsiHE Ha €JIEMEHTHTE KaTo MPOHM3BEICHUE Ha HE3aBHCUMHU
nukn. Crpsrase Ha eleMeHTHTe Ha Sp. TpaHCIO3HUIIMY U TIpE/ICTaBsSHE HAa EIEMEHTHTE KaTo
MIPOU3BEICHNE Ha TPaHCIO3UIMU. AnTepHaTuBHA rpyna. Teopema Ha Keiinu — Besika kpaitHa
rpyma e n3oMop(Ha Ha MOArpyIMa Ha CUMETpUYHATa rpyna. XoMoMOp(hU3bM TP TPYITH, SIPO
u o6pa3. Teopema 3a xoMoMop(U3MHUTE TIPH TPYIIH.

Jlumepamypa: [18].

30. Teopema Ha ®epma. Teopemu 3a cpeanute croiinoctu (Pox, Jlarpanxk n Komm).
®opmy.a Ha Teilabp.

Jla ce neduHMpa MOHSATHETO JIOKAJICH eKCTpeMyM Ha (DyHKIHMS Ha efaHa mpomMeHiuBa. Jla ce
dbopmynupa U JOoKaxe HEOOXOAMMO YCIOBHE 3a JIOKAJEH EKCTpeMyM 3a AudepeHIupyeMH
¢yskuuu (Teopema Ha Depma).

Jla ce IoKaxKaT CIIeHUTE TeopeMH, popMyIHpaHu OOIIIO 3a TT0-KPATKO.

Hexka ¢ynknusra f e HempekbcHaTa B 3aTBOPEHHs HHTEpBal [a, b] u mpurexaBa npou3BoHA
HOHE B OTBOpeHUst uuTepBan (a, b). la ce nokaxe, ue:

a)ako f(a)= f(b), TO chilecTBYBa ¢ € (a, b) Takosa, ue f'(C)=0 (Pon);
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6) cbuiectByBa ¢ € (a, b) Takosa, ue f(b)— f(a)= f'(c)(b—a) (Jlarpanx);
B) ako ¢yHKIMATA J € HelpeKbCHaTa B 3aTBOPEHUS MHTEpBAN [a, b] 1 npuTexaBa NpoU3BOJHA
noHe B oTBOpeHus uHTepBan (a,b), karo g'(x) # 0, x € (a, b), T0o chuectBysa ¢ € (a, b)

TakKoOBa, 4

fb)-f(a)_ f'(c) (Kowm).

9(b)-9(@) g'c)
Ilo oTHomIeHHMEe Ha TBBPACHUCTO BHB B) Ja €€ OOKaXe, Y€ IpU HAIIpPpaBCHUTC B HCErO
npenonokenus umame g(a)# g(b).

3a ycraHOBsiBaHETO Ha Teopemara Ha Ponm Moxke na ce u3mon3Ba 0e3 JI0Ka3aTelcTBO
TeopemaTa Ha Baifepmpac, cmopen KoATO BCSKa HENMpeKbcHAaTa (YHKIUS BBPXY KpacH
3aTBOPEH MUHTEPBAJI JOCTUTA CBOUTE MAKCUMYM U MUHHMYM.

Ha ce uzBene ¢popmynara Ha Telbp ¢ ocTaThueH WicH BB (popmara Ha Jlarpanxk.
Jlumepamypa: [6], [8], [10].

31. Omnpenenen unrerpaj. Jlepununus u cpoiicta. UnTerpyemMocT Ha HenmpeKbCHATUTE
¢pynkuuu. Teopema Ha Hroton - JlaiiOuum.

Jla ce geduHMpar mHocCieOBaTeNIHO: pa30MBaHE HAa MHTEPBAJ, I'OJIEMH U MaJKU CyMH Ha
HapOy. [la ce ycraHoBH, ue mpu 100aBsHE HA HOBH TOYKHM B Pa30OMBaHETO HA WHTEpBAIA,
rojreMute cymu Ha JlapOy He HapacTBaT, a MaJKUTe HE HamalsiBaT (PKelaTeJHO € Ja ce
Hanpasu ueprex). [la ce nepunupa pumanoB nHTErpan ypes noaxoxaa Ha JapOy.

Ha ce nokaxe, 4e najaeHa GyHKIMS € uHTerpyema o PuMan Torasa u camo Torapa, KOraro 3a
Besko £ = 0 cpmectyBar ronsma cyma Ha JlapOy S m manka cyma Ha JlapOy s TakuBa, 4e

5 —s5 <& Karo ce M3M0JI3Ba Ta3W Teopema U Teopemara Ha Kaurtop (0€3 I0Ka3aTencTBo),
CIIOpe/ KOSITO BCSIKa HENpeKbCcHAaTa (YHKIMS B KPaeH M 3aTBOPEH MHTEPBAI € PaBHOMEPHO
HEeNpeKbCHaTa, Jla ce JOKaXe, 4e BCsAKa HenpekbcHaTa (YHKIMS B KpaeH M 3aTBOPEH
MHTEpBaJl € UHTEerpyema 1o Puman.

Ha ce n30posT (06e3 noka3aTeiacTBO) OCHOBHHMTE CBOMCTBA Ha pUMaHOBHUS MHTerpai. [la ce

JoKaxe, ue ako f e HempexbcHaTa B [a, b], To chiiecTByBa ¢ € [a, b] TakoBa, ue
b

jfamx=f@Xb—®.

a
3a ycTaHOBSBaHETO Ha TOBA TBBPJCHHE J1a ce MPUIIOKaT (6€3 J0Ka3aTelIcTBO) CBOMCTBOTO 3a
MHTErpUpaHe Ha HEPABEHCTBA U TeopeMaTa, ye BCsKa HelpeKbcHaTa PyHKIMs B [a, b] mpuema
BCHUYKH CTOMHOCTH MEXIYy MAKCUMyMa U MUHUMYMa CH.
Jla ce nokaxxe Teopemara Ha Hroton-Jlait6aun, T.€. ako f e HempekbcHaTa B [a, b], To 3a BCAko
X € [a, b] e u3mbIHEHO

d X
;ﬂiunmzfux

JTa ce TOKake Kak TeopeMaTa Ce M3I0JI3Ba 3a U3YHCIISIBaHE Ha OMPE/IE/ICHH HHTETPaIH.
Jlumepamypa: [6], [8], [10].

32. YpaBHeHus1 HAa MpaBa ¥ paBHUHA. DopMyJIH 32 Pa3CTOSTHHS.

BekropHu u mapameTpuuyHH (CKajlapHH) ypaBHEHHS Ha mpaBa W paBHHHA. OOIIO ypaBHEHUE
Ha TpaBa B paBHUHATa. JlekapToBO ypaBHeHHe. B3anmMHO moONIOKeHHWE Ha JBE IIPaBH.
Hopmanno ypaBHenue Ha mpaBa. PascrossHue ot Touka a0 mpaBa. OOIIO ypaBHEHHE Ha
paBHHMHa. B3amMHO monoxeHue Ha 1Be paBHUHHM. HopmamHO ypaBHEHHME Ha pPaBHHUHA.
PascrosiHuE OT TOYKa 1O paBHUHA.

Jlumepamypa: [21].
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33. HTepaimoHHU METOIM 32 peliaBaHe HA HeJIMHEHH YpaBHEHHS.

Jla ce meduHUpa MOHSITHETO HENOOBUNICHA MOYKA Ha U300paKEHHETO (O M Ja Ce JOKaKe, ue
aKo () ¢ HENpPeKbCHATO M300pakeHWe Ha WHTepBana [a,b] B cebe cu, TO @ MMa moHe exHa
HemoABIKHA Touka B [a,b]. Jla ce mokaxe, ye pemraBaneTo Ha ypaBHenueto f(X) = 0 moxe ma
ce CBejle KbM HaMHpaHe Ha HEIOBHXKHA TOYKA.

Jla ce nmeduHHMpa TOHATHETO COUBAWO U300padcenue W Ja Ce JIOKaKe, Ye ako ¢ ¢
HEMPEeKbhCHATO M300pakeHHe HAa MHTEpBaia [a, D] B cebe cu u € CBUBAIIO C KOHCTAaHTa Ha
JIummmn g<l, To: a) ypaBHeHHETO X = @(X) MMa eaMHCTBEH KopeH & B [a,b]; 6) peanuaTta {Xn}
OT MOCJIE0BATEIHN MPUOIMKeHHs (TPH MPOM3BOIHO Xo€[ad,b] U X n+1 = @(Xn), N = 0,1,2,...,
KJIOHHU KbM & Tipu N — oo, KaTo | Xn — &| < (b — a)q", 3a Bcsiko N. [la ce mosy4n KaTo CIeCTBHE,
ue ako & ¢ KOpeH Ha ypaBHEHHETO X = ((X) U () UMa HEMPEeKbCHATA MPOM3BOIHA B OKOJHOCT
U na & 3a xosaro |@/(¢)|<1, To mpm noctaTbuno A06p0 HAauamHO NPHOIMKEHHE Xo

UTEPAIIMOHHMAT MPOIIEC, ITOPOJEH OT (P, € CXOIAN[ ChC CKOPOCTTa Ha TIeOMETPUYHA
nporpecust. Jla ce neuHUpa MOHATHETO ped HA CXOOUMOCH.

Jla ce majaT reoMeTpHYHA WIFOCTpAIHs, GopMyJia 3a MMOCIIEA0BATETHUTE IPUOIIMIKEHHS U PET
HAa CXOIMMOCT TPH: METOJ Ha XOPIUTE, METOJ Ha cekymmre u Meronq na Hroron. [la ce
JOKaKe, Ye MPU METOJA Ha XOPIMTE CXOJMMOCTTa € ChC CKOPOCTTa Ha IeOMETPHYHATA
nporpecust (TIpH yCIOBHUE, Y€ KOPEHBT € OT/IENIEH B JOCTATHYHO MAIBK HHTEPBAIT).
Jlumepamypa: [1], [2], [17].

34. MuckperHu pasnpeaesenusi. PaBHomepHno, 6mHomMHo, reomeTpuuHo u IloacoHoBo
pasnpenesneHue. 3aqa4u, B KOUTO Bb3HMKBAT. MOMEHTH —MaTeMaTH4eCKO OYaKBaHe M
AUCHepcus.

Ha wusnura koMucusita naBa B paslpeneieHHsl, BbPXY KOUTO C€ pa3BHBa BBIPOCHT.
JlepuHunms Ha JUCKPETHO BEPOATHOCTHO paslipeesieHle Ha cilydaifHa BenuuuHa. CBoiicTBa
Ha BEPOATHOCTUTE (HEOTPULATEIIHOCT MU HOPMHPAHOCT, MOHOTOHHOCT W AaJAMTHUBHOCT). 3a
BCAKO OT JaJICHUTE JIBE PA3NpPENEICHUs J1a CE IOCOYN IIPUMEp, IIPU KOWTO TO Bb3HUKBA. [la ce
MIpECMETHE MATEeMaTUYECKOTO OYaKBaHE W AMCIIEPCHSATa HA BCAKO OT TE3H pasIlpeieeHHUs.
IIpu mnpecmsTaHusTa MOXE Ja C€ U3IMO0JA3Ba MOpaxaama (GYHKIMS WM [Oopaxjala
MOMEHTUTE (PYHKIIMS, HO TS TpsiOBa J1a ce JepUHUpPA U J1a ce MOKaXxaT OCHOBHUTE i1 CBOMCTBa
(6e3 moxazaTencTBo).

Jlumepamypa: [7], tnasu 2.3 (ctp. 54-56), 3.2 (ctp. 71-74), 6.1 (mpumepu 1-4); [4], Tema:
JIMCKpETHH pa3npeIeeHus.
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