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HpI/I SIBABAHC HA IbPKABCH U3MNHUT BCCKU CTYIACHT € IJIBXKCH Aa HOCU CTYACHTCKAaTa CHU
KHWIXKKA, 1a CC ABU HABPCMC IPEA MPECABAPUTCIIHO OITOBECTCHATA 3aj1a U [1a CIla3n
YKa3zaHuATa Ha KBECTOPUTC 3a HACTAHABAHC B 3aj1aTa.

JbpikaBHUST U3MHUT O CIICUUATTHOCT ,, MHpopmamuxa” € B ABE YaCTH, KOUTO Ce
MpoBeXIaT B 1Ba AHU. [Ipe3 mbpBuUs IeH U3MUTHT € MPAKTUYECKH (peliaBaHe Ha 3aJauu) ¢
MPOABIKUTETHOCT 3 acTpoHOMUYeckH yaca. KeM Bepocu ¢ Homepa ot 1 10 7, 9, ot 12 no
18 u ot 22 1o 29, morar aa 6bAatT AageHM 33Aa4. BTOpHS A€H U3MHUTHT € TEOPETHYCH.
W3rerns ce enuH BBIpOC, KOWTO ce pa3BUBa 3a 2 acTpoHOMHUYeckH yaca. PaboTure ce
npeaaBar v ce MpaBH KpaTKa MOoYMBKa. Teriu ce BTOpH BBIPOC, KOWTO CHILO CE pa3BUBa 3a
2 yaca.

ITo Bpeme Ha BCsika €1Ha 4acT OT U3IIUTA JIUCTATA 3a IUCAHE Ca OCUTYPEHU U MTOANIECYATaHU
ot ®MMU, npyru He ce BHacAT. [Iunie ce camo ¢ XMMMKaJ - 3aIbJKUTEIHO CUH WIN YEPEH
UBAT. MONIKMB MOXKE Jja C€ U3II0JI3BA CaMO 3a YEPTEXKHU.

I[To Bpeme Ha M3MUTA MOXKE J1a C€ M3MOI3Ba OPUIIHATHO U3/1aCHO KOMTUE Ha KOHCIIEKTA
(nmony4apa ce ot kBectopute). Benuku npyru mocobusi ca 3a0paHeHU.

3abpaHeHO € U3MO0JI3BAaHeTO Ha eJICKTPOHHU YCTPOMCTBa OT BeaKkakbB Bua. HeoOxoaumo e
BCHUYKH BHECEHU MOOWIJIHU YCTPOWCTBA U KOMITIOThpHA TEXHUKA J1a OBAAT H3KIIOUYCHN
Ipe/u 3all0YBaHe HA U3IUTA U Ja OBbJAT OCTABEHH Ha ONPEEICHUTE 3a LeNTa MECTa.
HamupaHneTro npu CTyIeHTUTE Ha HEPETIAMEHTUPAHU [TIOMOILHU CPEICTBA CE CUUTA 33 OIUT
3a mpenucBane. [1o BpeMe Ha U3MHUTA HE CE BOAAT PasrOBOPH, HE C€ IIyIIH U HE CE U3JIM3a OT
3ajara.

Pa6OTI/ITC C€ OLICHABAT OT KOMUCHS. HpaKTI/I‘ICCKI/IﬂT 1 TCOPCTUYHUAT U3IUT CC OLICHABAT
nootaenHo. [Ipu monoxeHue, Ue v Ha JBaTa U3MKUTA OLICHKATa € [O-ToJIsIMa MK PaBHA Ha
3.00, To KpaifHaTa OLIEHKA OT IbPKABHUS U3MHT € 3aKPbIJIeHaTa 10 IPaBUjIaTa CPeIHO
apUTMETHYHA OLIEHKA OT J[BaTa u3nura. B npotuBeH citydaii onenkara e c¢iab (2.00).
OneHkara ce 3aKpbIisi 0 BTOPH 3HAK Clle] leceTnHaTa 3aneTas. OleHkuTe ca
OKOHYATEITHH W HE TIOJJIeKAT Ha TIpepasriiekK1aHe.

Cnopen npaBunauka Ha CY CTyI€HTUTE HAIMAT MIPaBO Ha SBSIBAHE 32 MMOBUIIIABAHE HA
orierka ot /1, ako Toli e 6w ycrenHo nojioskeH. HarmoMHsiMe Ha CTyIEHTUTE, Y€ CIIOpeT
3BO 3a npoxbmxaBane Ha oOpazoBanrueTo B OKC ,,Maructsp” (cpelly 3aiJiaiiaHe) ¢
Heo0X0IMMa OIleHKa Hal-MaJIko ,,006p” oT nuruiomara 3a OKC ,,bakanasbp”.
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KOHCIIEKT 3A ABbPXXABEH U3IIUT
3A CIHEHHMAJHOCT "UHO®OPMATHUKA"

OCHOBHU HA UH®OPMATUKATA

MpmuoxecTBa. JlekapToBo npousseaenue. Penanuu. OyHKIum.

OcHOBHY KOMOWHATOPHY MPUHINIY U KOH(pHUTyparwm. PexypeHTHH ypaBHEHUSI.
I'padu. IvpBera. O06x0xkaanus Ha rpadu.

Kpaiinu aBromatu. Perynspuu uspasu. Teopema Ha Kinunu.

CemaHTHKa Ha PEeKYPCUBHUTE MPOTpaMHU C MpeaBaHe Ha TapaMeTpUTe o
CTOMHOCT.

ba3u ot naHHu. PenanyioneH Moziel Ha JaHHUTE.

baszu ot mannn. Hopmamau dhopmm.

Kommiorspuu apxurektypu — @opMaT Ha JaHHUTE. BBTpeinina cTpykTypa Ha
LIEHTpaJeH Mpolecop — OJIOKOBE W KOHBeliepHa 00padoTKa, MHCTPYKITHH.
CrpykTypa u Hepapxus Ha mameTTa. CerMeHTHA U CTPaHWYHA Tpeaipecariusl.
Cuctema 3a IpeKbCBaHE — IPHOPUTETU U OOCITyKBaHE.

daiinosa cuctema. Jlormuecka opranuzanysi U Gu3MUecKo npeacraBsiHe. OCHOBHU
CHCTEMHH IPUMHUTUBH.

KommioTspHu Mpexu u npotokoiu — OSI monxen. Mapuipyruzanus. [Iporokomau
IPv4, 1Pv6, TCP, DNS.

Pactepusmpane Ha oTceuka, OKPBKHOCT U EJIHIICA.

INPOI'PAMHUPAHE

[ponenypHo nporpamupane - OCHOBHA HH()OPMAIIMOHHU ¥ aITOPUTMUYHU
crpykTypu (C++).

O6ekTHO oprenTHpaHo nporpamupane (C++): Ocuouu npunnunu. Kiacose n
obexTu. Oneparopu. lllabnonu Ha GYHKIUH U KIIACOBE.

O6exTHO opreHTHpaHO Tporpamupane (C++): Hacnenssane u moaumMophussm.
CrpykTypu ot naHau. CTek, omalika, CluchbK, 1bpBo. OCHOBHHU OTEPAIH BbPXY
Tax. Peanusanus.

OCHOBHH KOHCTPYKIIHH B €3UIUTE 32 ()YHKIIMOHAIHO Mporpamupane. Jledunnupane
1 m3noi3Bane Ha QyHKIuU. Criuchiin. OYHKIUK OT IO-BUCOK peji 3a paboTa ChC
criucwlu. IloTorm.

CemaHTHYHA XapaKTepU3alysl Ha JIOTHYECKUTE (POPMYIIH U IPOTPaMH.
OrnepaloHHa CEMaHTHKA Ha JIOTMYSCKHUTE MPOTPaMH.

[IpocTpaHCcTBO Ha CHCTOSIHHSATA - OCHOBHH MOHATHS U 3a1a4n. CTpaTeriuu u
QITOPUTMH 32 HeMH(DOPMHUPAHO ¥ HHPOPMHUPAHO ThPCEHE HA BT JI0 ONpeeicHa
nein. [IpencrapsiHe M M3MON3BaHE HA 3HAHUS - OCHOBHU MOHATHUS U (POPMATTU3MH.
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MATEMATUKA U TPUJIIOKEHU A

CrMeTpHUYHH OlepaTopH B KpallHOMEpPHH €BKIM0BH MpocTpaHcTBa. OCHOBHU
cBolicTBa. Teopema 3a TraroHaau3aIusl.

Anrebpryecka 3aTBOPEHOCT Ha MOJICTO Ha KOMILJIEKCHUTE yrcia. ClaecTBHS.
®opmynu Ha Buer.

Teopemu 3a cpeguure croitnoctu (Pon, Jlarpamk n Komm). @opmyna Ha Teitnbp.
Onpenenen uaterpan. ledunnnms u cBoiictsa. MIHTErpyeMocT Ha
HenpekbcHaTuTe pyHkuun. Teopema Ha HrotoH - JlaitOHwMII.

Hudepentupyemu GpyHKIIMK HA MHOTO TpoMeHiwBH. udepeHupane Ha
CbCTaBHH (DYHKINH.

VYpaBHeHHs Ha IIpaBa U paBHHHA. DOPMYIIH 3a Pa3CTOSIHUA U BIJIM.

JIuneitnn 0OMKHOBeHH Au(epeHInaTHI ypaBHEHUS. Y pPaBHEHHS C IOCTOSIHHU
KoeHUITEeHTH.

Hudepenynn Metonu 3a 3amadata Ha Ko 3a 00MKHOBEHO An(epeHIIaTHO
YpaBHEHHE OT IIbPBHU Pe.

I/ITepaHI/IOHHI/I MCTO/JHU 3a pClIaBaHC Ha HEJIMHEHHU YpaBHCHUA.

HuckperHu pasnpeneneHus. PaBHomepHo, OMHOMHO, TeomMeTpuaHO 1 [loacoHOBO
pasmpeneneHue. 3aadd, B KOUTO Bb3HUKBAT. MOMEHTH —MaTeMaTHUECKO
OYaKBaHE U IUCTICPCHSL.



AHOTAIIUU HA BBIIPOCUTE

1. MuoxectBa. JlekapToBo npousBeaenne. Peaanun. ®ynkoum.

AkcromaTH3anys Ha MHOXKECTBAaTa — aKCHOMU 3a 00eMa, OTAESTHETO, CTETIEHHOTO
MHOKECTBO M WHIYKTHUBHO TE€HEPHpAHHWTE MHOXKECTBa. MaTemarndyecka WHIYKIHS.
OcHOBHHU omepainiyi BbPXY MHOXECTBA W TEXHHUTE CBoOWcTBa. Hapenena nBoiika u
HapeneHa N-opka. JlekapToBo mpomsBeneHne M 0600meHo JlexapToBo Mpon3BeaeHNEe
Ha MHOXecTBa. Pemamus Ham N gomeiiHa. CBoiicTBa Ha OWHApHUTE peJaIlvy.
Penanmm Ha eKBWBAJIEHTOCT M KJIaCOBE Ha €KBHBAJIEHTHOCT. Pemanmn Ha yacTmyHa
Hapenba. Jlmarpamu Ha Xacce. Pemanmmm Ha mhiHA Hapemba. MuUHUMaIeH H
MaKCHMaJeH elleMEHT B pellanus Ha YacTHYHa Hapenda. Brarane Ha dYacThdyHa
HapenOa B TbITHA Hapea0da — TOMOJIOTHYHO copTHpaHe. YacTHyHY U TOTaTHU (YHKIIHAM.
WNuekmuun, Oweknum ¥ coopekmuu. JlepuHumus Ha KpaHHO MHOXECTBO W Ha
KapIWHATHOCT Ha KpaHO MHOXecTBO. JledbmHnnms Ha wu3bpommo Oe3kpaiiHo
MHOkecTBO. I[lpunnun Ha Jupuxie.

Ipumepru 3a0auu

1. Jla ce mokaxke, 4e MHOXKECTBATa, OMMMCAHM OT JaJeHHU MU3pa3u, Ca paBHU: OMIIO

ype3 Tabnmuma, OWIIO Ype3 W3IOJI3BAaHE HA CBOWCTBaTa HAa OMNEpAIlUd BHPXY

MHOYKECTBA.

2. Jla ce mokake WM OIMpoOBeprae, 4e AajeHa OWHApHA peiaius uMa JajeHo
CBOMCTBO.

3. Jla ce ompemenar KiacoBeTe Ha EKBHBAJICHTHOCT Ha JaJieHa penanus Ha
€KBHBAJICHTHOCT.

4. Jla ce nokaxe 1o MHAYKLUS AaJCHO TBHPICHHUE BbPXY €CTECTBEHUTE YUCIIA.
5. Jla ce mokaxke TBBEp/ICHUE Upe3 MpUHITUNA Ha Jupuxie.
Jlumepamypa: [12], [27], [32].

2. OCHOBHM KOMOMHATODHH TPHHOMIM W KoHurypanuu. PexypeHTHH
YPaBHEHHSI.

@®opMyIMpOBKH Ha NMPHUHIMINTE Ha W30pOUTENTHATa KOMOMHATOPHUKA — MPUHIAII
Ha Jlupuxie, nmpuHOMN Ha OWEKIMATAa, NPHUHIMI HAa CHOMPAHETO, NPHHIMI Ha
M3BKAAHETO, TPHHIMI HA YMHOXXKEHHETO, NMPUHIMI Ha JEJIEHHETO, NMPUHIMIT 3a
BKIIIOYBAHE U H3KIIOYBaHE (C JI0KAa3aTesCTBO). OcHOoBHHTE KOMOWHATOPHHU
KoH(puUTypanuu: ¢ uiau 6e3 Hapenda, ¢ wim 0e3 moBTapsiHe. M3Bexxnane Ha GopMynnTe
3a Oposi HA OCHOBHUTE KOMOMHATOpHH KOH(HTypamuu. bBuHOMHHM KoeHIMEeHTH U
Teopema Ha HroToH. JlokazarencTBa Ha KOMOWHATOPHM THKAECTBA Upe3
KOMOHMHATOPHH Pa3CHKICHUS (NPUHLUII Ha JBYKPaTHOTO OpoeHe). AJITOpUTHM 3a
penraBaHe Ha JIMHEHHM PEKYPEHTHH YpaBHEHMS C KOHCTAaHTHH KOC(QHUIMEHTH —
XOMOTEHHU M HEXOMOTE€HHHU.
Ipumepru 3a0auu
1. Jla ce HamepH OpOSAT HA YACTHYHUTE (YHKIWH, Ha TOTAIHUTE (PYyHKIUHTE, HA
MHEKIUH ¥ Ha CIOPEKIHUTE OT KPaifHO MHOXKECTBO A B KpaiiHO MHOXeECTBO B.



2. Jla ce HaMepu OpOSAT Ha Pa3TUYHHUTE IIETOYUCICHU PEIICHNS Ha YPaBHEHHE OT
BUIa X; + Xp + ... + X, = M, Taka 4e BCHYKH Xi Ca HCOTPHLATEIHU U TpsOBa Ja
YIOBJIETBOPSIBAT PA3IMYHU IPYTH YCIOBHs, HAIIPUMED Xi > Ci .

3. Jla ce pemu 3aaJeHO JMHEHHO (XOMOT'CHHO MM HEXOMOT€HHO) PEKYPEHTHO
ypaBHEHHE C KOHCTAaHTHH KOC(UIMEHTH.

Jlureparypa: [12], [27], [32].

3. I'padu. IvpBera. O6xo0xnaHust Ha rpadm.
Hedununuu 3a kpaeH opueHTHpaH (MyATH)Tpad U KpaeH HEOPHEHTHPaH (MyITH)rpad.
Hedununmu 3a obT (IUKBI) B OPUEHTUPAH U HEOpUEHTUpaH MyaTurpad. CBbp3aHoCT
W CBBpP3aHM KOMIOHEHTH Ha Tpad. [leduHunuss Ha IBPBO M KOPEHOBO IBPBO.
Jloka3aTescTBO, Ye BCAKO KOPESHOBO JbPBO € abpBo U |V|=|E[+1. [TokpuBamo appBo Ha
rpad. OOxoxmaHe Ha rpad B IMpPUHA U JObJIOOYMHA. OWICPOBU OOXOXKIAHUS HA
mynturpag. Teopemu 3a copiecTByBaHne Ha OHiepoB HUKBI (C AOKA3aTENCTBO) U
OiinepoB IbT.
Ipumepru 3a0auu
1. Jla ce mocTpou MOKpHUBAIIO APBO HA 33aAaJicH Ipad — B IIUPUHA WIH ABIOOYHHA.
2. la ce noctpou OiyiepoB UKBI (WIK ITBT) B 33/1aJIcH MyJITUTpad WK Ja Ce JOKaKe,
Ye TaKbB IUKBJI (WIH ITBT) HE ChILIECTBYBA.
3. Jla ce pa3bue MHOXKECTBOTO Ha peOpaTa Ha HEOPHEHTHpaH rpad Ha MUHUMAJICH
Opoii IbTHINA, HUKOU JIBa OT KOUTO HAMAT 0010 pedpo.
Jlumepamypa: [12], [27], [32].

4. Kpaiinu aBromartu. Peryasipun n3pasu. Teopema na Kinnu.

Hedununmn Ha kpaeH nerepmunHupad aBromar (KJJA) u e3mk, pa3mo3HaBaH OT
KIA. dedunnnyum Ha kpaeH Henetepmunupan aBtomatr (KHA) u e3uk, pasnosHaBan
ot KHA. Anropursm 3a nerepmunnsanus Ha KHA. [{edunuims Ha muaunmanen KJIA,
pasno3HaBalll aBTOMAaTeH €3UK. ANropuThbM 3a MuHuMu3anus Ha KJ{A. Jlepuannuu Ha
perynsapHHU u3pasu u e3ury. PopMyIupoBKa U JOKa3aTeJICTBO Ha TeopemaTa Ha Kiuuu
U CHITBTCTBAILIUTE S IEMH.

Ipumepnu 3a0auu

1. Ilo3amamen KHA ma ce namepu exBuBaieTed KJIA.

2. Tlo3amanen KJIA na ce Hamepu ekBuBajieHTeH MuHUMaieH KJ1A.

3. To3amanen KJIA na ce mocTpou ChbOTBETHHUAT MY PETrYJISIpEH M3pa3.

4. Tlo 3amameH peryispeH m3pa3 Ja Ce MOCTPOW CHOTBETHHUAT My (MHUHHMAJICH

nin He) KJIA.

Jlumepamypa: [12], [29].

5. CeMaHTHKA HA PEKYPCHBHNTE MPOTrPaMHu ¢ NMpeJaBaHe HA MapaMeTpuTe Mo
CTOMHOCT.

1. Haii-manku HEMOJBMXHU TOYKHM HAa KOMIIAKTHH Omepartopu. Teopema Ha
Knactep u Tapcku 3a cuctemu OT ypaBHeHHS. KOMIIAKTHOCT Ha onepaTopuTe,
OTpefieliecHH OT TMporpaMHU TepMoBe. JleHOTammoHHA CeMaHTHKa Ha
PEKYPCUBHUTE TIPOTPAMH.



2. IlpaBuno 3a Mro-uHnykumsara Ha CKor.
Jlumepamypa: [21].

6. ba3u ot 1annu. Pe1anuoneH Mojes HA JaHHUTE.

Penanrionen Mojen Ha JaHHHUTE: JOMEHH; pelalus; KOPTeXKH;, aTpUOyTH; cxemMa Ha
penanus; cxema Ha pellallioHHa 0a3a OT JaHHH, pealu3alus Ha pellalioHHaTa 0a3a oT
JaHHW, BHUJOBE OICpallMd BBPXY pelaluoHHAaTa 0a3a OT JaHHW; 3asIBKA KbM
penanuonHara 6asa oT AaHHU. PenanmonHa anrebpa: oCHOBHU (0OEIMHEHUE; pa3iIKa;
JICKapPTOBO MPOU3BENICHUE; TPOCKIIUS; CEJICKIINS) U TOMBIHUTEIHH (CEYCHUE; YaCTHO;
ChCIMHEHUE; €CTECTBCHO ChEIMHEHHE) OTEPAIIHH.

IHpumepru 3a0auu: CocraBsue Ha SQL 3asBku, DDL u DML koManm.

Jlumepamypa: [26]

7. bBa3u ot nannu. Hopmanuu gpopmu.

Hopmanuu ¢opmu. IIpoekTHpane cxemuTe Ha peNalMOHHUTE Oa3d OT JaHHH.
AHOManuu, OrpaHHYeHUs, KiIo4oBe. DYHKIMOHAIHM 3aBUCUMOCTH, aKCHOMHU Ha
Apmctponr. [IppBa, BTopa, Tpera HopManHa ¢popma, HopManHa ¢popma Ha boiic-Koa.
MHoro3HayHHu 3aBUCUMOCTH, aKCHMOMH Ha q)yHKHI/IOHaJ'IHI/ITC U MHOI'O3HAYHUTC
3aBHCHMOCTH; CheIMHEHUE 0e3 3ary0a; 4eTBbpTa HopMaliHa ¢opMa.

Hpumepru 3a0auu: TlpuBexxnaHe Ha cxeMa Ha 0a3ata OT JaHHM (IIPHU 3aJaJICHU
(bYHKIIMOHAIHYM 3aBUCUMOCTH) KbM 33JIaJIcHa HOpMaJHa (opma.

Jlumepamypa: [26]

8. Kommiotbpuu apxutektypu — @Dopmatu Ha jganHuTe. BbTpemmna
CTPYKTYypa Ha IleHTpPajeH mpouecop — O0JIOKOBe M KoOHBeliepHa 00padoTka,
uHcTpykuuu. CTpyktrypa M iiepapxusi Ha namerta. CerMeHTHa WM CTPaHUYHA
npeaapecanusi. Cucrema 3a npeKbCcBaHe — IPHOPUTETH U 00CIy:KBaHe.

1. OOmia CcTpykTypa Ha KOMIIIOTPUTE U KOHICNTYaJHO W3IBJIHCHHE Ha

WHCTPYKLUHTE, 3alIOMHEHA [TpOorpama.

2. dopmard Ha JAHHHUTE - UENW JBOWYHU YHCIA, JIBOMYHO-IECETUYHH 4YHCIA,
JBOWYHH YHUCIIA C TUIABallla 3a1eTasi, CHMBOJIHHU JJaHHU U KOJOBU TaOJIUIH

3. Lentpanen mpouecop — peructpu, AJIY,perucTtpu Ha CBbCTOSHHUTE U
(narosete, OJOKOBE 3a yIpaBiCHHE, Bph3ka C HaMmerTa, Aemudpaius Ha
WHCTPYKIUHTE, IPEX0/Ia.

4. CrpykTypa W iepapxusi Ha NameTrTta — CTPYKTypa Ha OCHOBHATa IIaMer,
liepapxus — Kelll, OCHOBHA, BUPTYaJIHA.

5. CerMmeTHa W CTpaHMYHA TIpeajipecanysi — CEJEKTOp, JECKPUNITOp, TAOIUIN H
PETUCTPHU TIPH CEerMeTHa Mpeajpecainus; KaTajJor Ha CTPaHHIUTE, OMUCATEl,
CTpaTervy Ha MMOJIMsIHA Ha CTPaHUIIUTE MPH CTPAaHWYHA Mpeaipecars

6. Cucrema 3a MpeKbCBaHHUATA — BUIOBE IPEKbCBAHUsA, CTPYKTypa U 00padopka,
KOHKYPEHTHOCT U TIPUOPHUTETH, KOHTPOJIEPH Ha MPEKbCBAHUSITA.

Jumepamypa: [6], [33], [37], [39].



9. daiinoBa cucrema. Jlormyecka opranu3auus 1 GpuU3nUECKO NpeACTABIHE.
OCHOBHM cCTEMHHM NPUMHUTHBH.
1. Jlormyecka opranuzanus Ha (paiiinoBa cuctema:

Nwmena nHa (aiinose.

Tunose ¢aiinoBe - oOukHOBeH (aiin, crenuaigeH Qaiii, Karauor,
CHMBOJIHA BPB3Ka, IPOrpaMeH KaHal u Jp.

Bwrpemna crpykTypa Ha Qaiii.

ATpubyTn Ha daiin.

Wepapxuuna oprammsanus Ha QaiiioBa cucTeMa - aOCONIOTHO M
OTHOCHUTEIIHO ITBJIHO UME Ha (aiifl, TeKyIl KaTajuor.

2. ®duznvecko MpeacTaBsHe Ha ¢aiinoBa cucrema:

Crpateruu 3a yrnpaBieHHEe Ha JUCKOBOTO MPOCTPAHCTRO.
CHCTeMHH CTPYKTYPH, ChIAbPIKAIINA UH(GOPMAIHS 32 Pasnpeae/IeHHETO Ha
JMCKOBAaTa MaMeT M ChXPaHsABAHM MOCTOSHHO Ha JMCKA:

- 3a cBOOOAHUTE OJIOKOBE;

- 3a OJIOKOBETE, paspe/Ie/icHH 3a BCCKH eHH (aiir;

- 32 001IM MapaMeTpH Ha (haiioBaTa cUCTEMa.

IMpumepwn 3a pusnyecka opranusays Ha (aioBa cucreMa:
- UNIX System V;

- LINUX;

- MS DOS;

- NTFS.

3. OcCHOBHHU CHCTEMHHU NPUMHUTHUBH Ha (ailjoBa cucTeMa:

Pabora ¢ oOukHOBeH (haiin - ch3maBaHe, OTBapsHE, YETEHE, IHCAaHE,
MO3UIIMOHUPAHE U JIP.

Wsrpakmane #HepapxuuyHata opraHusanus Ha (¢aimoBara cucTema -
Ch3/aBaHe W YHHIO)KABaHE Ha KaTalloT, Ch3JaBaHE M YHHUINOKABaHe Ha
BPB3KH, CMSIHA Ha TEKYII| KaTaJor.

3amuTa Ha (haioBara cucTeMa.

Ipumepru 3a0auu: 3ama4u, CbOTBETHU Ha ChIbPKAHHETO HA BBIIPOCA

Jumepamypa: [14], [36].

3abenescka: Ha wanura me Obae m3bpaHa yacT OT M30pPOCHHTE TPUMEPH 3a
(aiinoBa opranu3anus.

10. KomnioTbpHu Mpexu u npotokoan — OSI moaesn. Mapmpyruzanus.
Iporokoau IPv4, IPv6, TCP, DNS.

OSI mozen — Haif-o0111a XapaKTepUCTHKa Ha HUBAaTa, ChIIOCTaBAHE C MOJIETa
TCP/IP. Paznpenenena MapipyTH3aIKs — AITOPUTMH C IUCTAHTEH BEKTOP U CIIEICHE
Ha ChCTOSIHUETO Ha JmHMsITA. [IPv4 agpecanus — kiacoBa u 6e3kiaacoBa. OCHOBHH
xapakTepucTuku Ha npoTtokoi [Pv6. TCP — nponeaypa Ha TpUKpPATHO JTOTOBApSIHE.
OcHoBHU XapakTepucTuky Ha nnpotokonu DNS (pe3onBuHr Ha umeHara o [Pv4 u

IPV6).

Jumepamypa:[3], [28], [35].



11. PacTepu3upane Ha 0TCE€YKAa, OKPbKHOCT U eJIUIICA.

HeoGxonumocT u 11e7 3a pactepuzanust Ha rpadUu4Hy NIpUMUTHBH. Jla ce pasrienar
Hal-4ecTO W3MOJ3BaHHUTE ANTOPUTMH KAaTO Ha alTOPUTMHTE Ha CpegHaTra TO4Ka, Ha
nopuuute, Ha bpezenxam n MuxHep u 1a ce gaje MCEBIOKOA 3a Tsax. [a ce oObpHe
BHUMaHUE Ha K300pa Ha HavalHO NpuOmmwkeHue. Jla ce pasriesaT M ajJrOpUTMU
W3MON3BAIlM YaCTHU pPa3lUKA OT BTOPH el 32 OKPBKHOCT KAaKTO W aJrOpUTMU
pacTepu3upaly Jpra OT OKPBKHOCT.

Jlumepamypa:[11], [31].

12. IpouenypHo nporpaMupaHe - OCHOBHH HH(OPMALMOHHH H
aJrOPUTMUYHU CTPYKTYpH (C++).
Uznoxennero mo BbOpoca TpsAOBa Ja BKIIOYBA CIEAHHUTE IO-CHIICCTBEHU
€JIEMEHTH:
1. TlpuHuunM Ha CTPYKTYPHOTO MPOTpaMUpaHe.
BenuunHu oT yka3aTeneH TUIT — OCHOBHU HPUIOXKEHHUS.
VYka3zarenHa apUTMETHKA. YKa3aTeleH JOCTHI 1O MAaCUBU M MAaTPHIIH.
Tunuzupanu 1 HeTUH3UPaHU QYHKIIUH.
Bunose mapamerpu 1 B3auMo/ieiicTBUE HA QYHKIIUHUTE Upe3 TAX.
I'moGanHy MpOMEHIIMBY U B3aUMOJIeHiCTBUE HA (PYHKIIUTE UPe3 TAX.
JIuHeiina, pa3kJIOHEHA U KOCBEHA PEKYpPCHSL.
Ja ce akueHTHpa BBPXY CEMAaHTHYHHUTE CBOICTBa Ha CHOTBETHUTE €3UKOBHU
CpeAcTBa.
Tunuyna 3a0aua. Jla ce chbcTaBU (QYHKIMS, KOSTO Bb3 OCHOBA Ha 3aJlaICcHU KaTo
napamMeTpy MaCHBH W/WITM MaTPUIH, Ype3 CHOTBETCH aHaIu3 popMupa Apyru TaKHuBa.
Jlumepamypa: [24].

Noakwd

13. O6exkTHO opueHTHpaHOo mnporpamupane (C++): OCHOBHM NPUHIUIH.
Kaacose u 06extn. Onepartopu. lllad1001 Ha pyHKIUM U K1acoBe.

AOcTpaknusi CbC CTPYKTYpH OT JaHHH, OT CTPYKTYpHU KBbM KIacoBe (OCHOBHH
unen). Knacose. J[lepunupane u obmact nHa kiac. OOektu. KoncTpykTopw.
[Moapaszbupamr ce xoHCTpykTop. KoOHCTpykTOp 3a mpHcBOsiBaHe. YKa3zaTeld KbM
obextn. MacuBun u obOektn. JuHamuunum oOektu. [ectpykrop. Cb3naBane u
paspyliaBaHe Ha 0OEKTH Ha KjlacoBe. MacuBu
ot obektu. Onepatopu. [Ipenedunupane na onepatopu. OnepaTopHa QYHKIHS 32
npucsosiBane. [11abnoHn Ha QYHKIIMU U KIaCOBE.

Jumepamypa: [24], [34].

14. OGexkTHOo opuenTupano mnporpamupane (C++): HacaensiBane wu
MOJUMOP(PU3BM.

[pousBognu knacose. JledwuHupane. HacnensBane u JOCTBII O HACIEACHUTE
komnoHeHTH. [Ipenedunnpane Ha komrnoneHTH. KOHCTpYKTOpH, oniepatopHu GpyHKIMN
3a MPHUCBOSABAHE U JIECTPYKTOPH HA MTPOU3BOJAHU KIIACOBE.

MHoxecTBEHO Hacie[siBaHe. Bupryannu kiacoBe. JIMHAMU4YHO CBBP3BAHE H
BupTyainau pyHkuun. [loaumopduzbm. AOGCTpakTHH KiacoBe.

Jumepamypa: [24], [34].
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15. Crpyktypn ot nanHu. CTek, ONAIIKA, CHUCHK, ITbPB0. OCHOBHH ONepanuu
BBbpPXY THaX. Peasnnzanus.

CrpykTypu oT naHHu - Aeduuupane. CTpyKTypa OT JaHHH CTek. Jlormuecko
onucanne. Pusnyuecko npenacraBiHe. JeduHnpane Ha Kiac, pealu3upal] CBbpP3aHoTO
MIpe/ICTaBsHE Ha CTEK.

CrpykTypa OoT JaHHM omnamika. Jlormdecko omnmcanue. @U3NUECKO MpPEACTaBsHE.
Knac, peanusupai cBbp3aHOTO MPEICTaBAHE HA OMAIIKA.

CtpykTypa OT JaHHM CBBbp3aH CHUCHK. Jlormdecko omucanue. Pusngecko
npencraBsHe. Kiac, peanusupai mpeicTaBsHe Ha CBBpP3aH CIUCHK C €JHa BPb3Ka.
Knac, peanusupain npeactaBsiHe Ha CBbp3aH CIIUCHK C JIBE BPB3KU.

CtpykTypa OT JaHHM JBOWYHO JBbPBO, JIOTHYECKO omnucaHue. Puszndecko
npencrassHe. Kiac, peanusupaii cBbp3aHOTO MPEICTaBIHE HA JBOUYHO ABPBO.

CtpykTypa OT JaHHM JIBOMYHO HapeleHO IbpBO. Jlornyecko oOIMUCaHHE.
dusnuecko npeacrassHe. Kiac, peanusupalll ABOMYHO HAPEAECHO IBPBO.

3abenesicka. 3a nanura e ObAAT U30paHU IBE OT U30POCHUTE CTPYKTYPH.

Jlumepamypa: [24], [25], [34].

16. OcHOBHM KOHCTPYKIMH B e3WOHUTe 32 (PYHKIHOHAJHO MPOrpaMHPaHe.
Jepunupane u uznoy3Bane Ha GyHknuu. Cnucbuu. OYHKIAN OT MO-BUCOK pei
3a padora cbe cnuchuu. [HoTouu.

UznoxeHneTo mo BeIpoca TpsOBa Ja BKIIOYBA CIETHHUTE MO-ChIECTBEHU
CIIEMEHTH:

1. OcHOBHU KOMIOHEHTH Ha ()YHKIIMOHATHUTE TIporpaMu. [IpuMUTHBHY U3pa3u.

Cpencrsa 3a koMOuHUpaHe U adcTpakius. OleHsIBaHEe Ha U3pas3u.

2. Jlepunupane Ha npoMeHIUBHU U npoueaypu. Cpeau. Crieruaiinu popmu.
Mopenu Ha OlLicHsIBAHE Ha KOMOMHAIINY.

3. TlIpouemypu ot mo-Bucok pea. [Iporenypure kaTo mapaMeTpy U OLIEHKH Ha
OOpBIICHUS KbM TPOLIEAYPH.

4. Cnucbi. OCHOBHHM OTIEpaIlK ChC CUCHIM. [Ipolieaypu OT Mo-BUCOK pef 3a
paboTa ChC CIUCHIU: aKyMyJIHpaHe, TpanchopMupane u GUITpUpaHe Ha
€JIIEMEHTHUTE Ha JIaJICH CIIHCHK.

5. Tlororwm. OcHOBHH omnepalyu ¢ oTou. YHKIMK OT TO-BUCOK pejl 3a padboTa
¢ notorm. OTI0KeHO oteHsiBaHe. PaboTta ¢ Ge3kpaiiHu MOTOIIH.

Jumepamypa: [23].

Rabenexncka. Ha uznmra 1mie Ob1aT qaBadu uiad T. 1-3, win 1. 4-5.

17. CeMaHTHYHA XapaKTepHU3alus HA JoruyeckuTe GopmMyJH U MPOrpaMH.

CHUHTaKCHC M CEMAHTHKA Ha JOrn4eckure Gpopmyiu. U3IbIHUMOCT M THXKIECTBEHA
BsaipHocT. EpOpanoBu cTpykTypu. EpOpaHoBr MOJeM HA MHOKECTBA OT OE3KBAHTOPHU
WIIK MHOKECTBA OT YHUBEPCAJIHHU 3aTBOPEHU (DOPMYJIH.

Jumepamypa: [20], [13], [30].
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18. OnepauuoHHa ceMAHTHKA HA JIOTHYECKUTE MPOrPaMH.

CyOcturyuun. YHu(UKaTOpH W yYHHPUIUpYyEeMOCT. AJTOPUTHM 3a HAMHpaHe Ha
Haif-0011 yHU(HUKATOp Ha aTOMapHU QOpMYITH.

IIpumepnu munose 3aoauu, cevp3aru ¢ ebnpoc 17 u evnpoc 18

1. [llpaxmuuecxku 3ad0auwu — 3a AcUHHpPAHE HA TMPEAMKAT C IMOMOIITA Ha
Ipostor; 3a mpoceasBaHe Ha U3MBIHCHUETO Ha porpaMa Ha [Ipoutor.

2. Teopemuunu 3ad0auu — 3a OIPENCTMMOCT Ha CBOIicTBA B JajJcHa
CTPYKTypa; MOKa3BaHE HAa H3MBIHMUMOCT HAa MHOXXECTBO OT MPEIHKATHH
(dopMynu Ype3 MOCOYBaHE HA CTPYKTYypa; JAOKa3BaHE HA HEH3ITBIHUMOCT
HA MHOXXECTBO OT TNpeAuKaTHH (OPMYIH C TOMOIINTAa HAa METoJa Ha
PE30ITIOIHSATA.

Jlumepamypa: [20], [13], [30].

19. IIpocTPpaHCTBO HA CHCTOSTHUATA - OCHOBHU MOHATHA ¥ 3aaa4yu. CTpaTernu
U QJropuTMu 3a HeMH(GOPMHPAHO U HHEPOPMHUPAHO THpPCeHEe Ha NOBT [0
onpenesieHa ueia. [lpeacraBsine U U3MOJI3BaHE HA 3HAHHUS - OCHOBHM NOHSITHA U
dopmanuzmu.

N3znosxeHnueTo 1o BhIpoca TpsOBa J1a BKJIIOYBA CIACIHUTE MO-ChIICCTBCHU
€JIEMEHTH:

1.

[IpoctpancTBo Ha cheTosiHUATA. OCHOBHU MOHATHSL. DOpMYyITHpOBKa Ha
OCHOBHHUTE THIIOBE 3a/1a4H 32 ThPCEHE B IPOCTPAHCTBOTO HA CHCTOSIHUATA:
ThpPCEHE Ha ITBT JO OIpeelieHa 1ell, JOpMUpaHe Ha CTpaTerus Py UIpH 3a
JIBaMa UTpayyl, HAMHPaHEe Ha 1ell P Clla3BaHe Ha OTPAHUYHUTEIIHU YCIOBHS.
OcHoBHH cTpaTeruu npu HenHpopmupano ("'cisamno"') TbpceHe Ha BT 0
orpejeNieHa 1elt: Tbpcene B apioounta (depth-first search), Tepcete B
mmpounHa (breadth-first search). Peanu3zanus.

Mertoau 3a uH(MOPMHUPaAHO (EBPUCTHUYHO) THPCEHE Ha ITBT O OIpe/eieHa el
best-first search, beam search, hill climbing, A*. Peanu3arus.

[IpencraBsue u n3non3Bane Ha 3HaHus ([IM3) B cucremure ¢ U3KycTBeH
uHTeNeKT. Bumose 3nanus. Tumnose gopmanuzmu 3a [TU3. [TN3 upes
MPOIEeyPH, CpEACTBATa HA MAaTeMaTHUECKaTa JIOTUKA, CHCTEMH OT
MPOAYKIIMOHHH TIPaBUIIa, CEMAaHTUYHU MPEXHU U (hpeiiMoBe.

Jumepamypa: [15].
Rabenexcka. Ha nznura 1ie 0b1aT naBany uiu T. 1-3, wim T. 4.

20. CuMeTpUYHH ONEPATOPH B KPAHHOMEPHM €BKJIMIOBH MPOCTPAHCTBA.
OcHoBHH cBoiicTBa. Teopema 3a AnaroHan3anmsi.

CuMeTpHUeH OIepaTtop — OIpeae/ieHHe, MaTphila Ha CHMETPUYEH OIepaTop
CIPSAMO OPTOHOPMHpPaH Oasuc. BCHUKM XapaKTEpPUCTHYHM KOPEHM HA CHMETPHUYEH
orepaTop ca peajHM YHUCIa; BCEKH JiBa COOCTBEHH BEKTOpA, CHOTBETCTBAIM Ha
pasnuYHd  COOCTBEHHM CTOMHOCTH, Ca OpPTOTOHANHH TIOMEKIY CH; ChIIECTBYBa
OpTOHOpPMHpaH 0a3sWC Ha TMPOCTPAHCTBOTO, B KOWTO MAaTpHUIlATa HAa CHMETPHYEH
oreparop € AuaroHaHa.

Jumepamypa: [19].
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21. Aare0puyecka 3aTBOPEHOCT HA IM0JETO HAa KOMIUIEKCHHTE YHCJIA.
CaencrBusi. ®opmyau Ha Buer.

[loneto Ha KOMIIEKCHHUTE YHca € areOpUYECKH 3aTBOPEHO; BCEKH TOJHMHOM C
KOMIUIEKCHH KOS(UIMEHTH Ce pas3jiara B NPOM3BEJCHHE Ha JIMHEHHW MHOXKUTEIH;
BCEKH IMOJMHOM C PeajHHd KOe(HUIMECHTH Ce pasjara B MPOW3BEJCHUE HA JIMHEWHU U
KBaJpaTHH MHOKHUTENN; GOopMysn Ha Buer.

Jlumepamypa: [18].

22. Teopemu 3a cpeannte croiinoctu (Poa, Jlarpanxk u Komm). @opmyiia Ha
Teitrbp. HeoOxoaumo e a ce JOKaxaT CICIHUTE TEOpeMH, (OPMYJIHPaHU OOLIO 3a
MO-KpaTKo.

Heka f e mempexbcHara B 3aTBOpeHust MHTEpBAT [a, b] M npuTekaBa npoussoaHa
ITOHE B OTBOPEHHUS HHTepBal (3, b). Jla ce mokaxe, ue:

a)axo f (@)= f (b), To chmectByBa ¢ € (a, b), rakaue f'(c)=0 (Pon);

0) chuiectByBa C € (8, b), rakaue f(b)— f(a)=f'(c)(b—a) (Jlarpamx);

B) aKO § € HeMmpeKbCHATa B 3aTBOPCHUS MHTEpBaAN [@, b] u mpuTekaBa Mmpou3BoIHA
moHe B OTBOpeHHs uHTepBan (a, b), g’(X) # 0, X € (a, b), To chmecrByBa € € (@, b),

o f(o)—f(a) _ f'(c)
gb)-g(@ g'(c)

3a mokaszareicTBOTO Ha Teopemara Ha Ponm (a)) ma ce wusnonsBa (0e3
JoKa3zaTescTBO!) Teopemara Ha Baiiepiipac, crmopen KOsATO BCsKa HENMpeKbcHATa
(I)yHKLII/I)I B KpacH U 3aTBOPCH MHTCPBAJI JOCTHUI'a CBOA MaKCUMYM U MUHUMYM.

HeoOxomumo e omre fa ce usBene dopmynara Ha Telabp ¢ ocTaThueH YICH BHB
¢opmarta Ha Jlarpamwxk u Komu.

IIpumepnu 3a0auu. Heka f (t) =a(l—t)cosat —sinat, ksaero & € MpOU3BOIHO

(Kormmn).

(MKCcHUpaHO peasHo YHCIO:
X
a) 11a ce IIPECMETHE I f(t)dt;
0

0) Karo ce u3MoN3Ba TeopeMara Ha Poi, 1a ce nokake, ue ypaBuenuero f(t) =0
vMa ToHe enH KopeH B uHTepBaia (0,1).

Jlumepamypa: [9], [10].

23. Omnpepaenedn uHrterpaji. Jlepuuuumsi u cBoiictBa. MHTerpyemoct Ha
HenpekbcHaTuTe pyHkuuu. Teopema Ha HroTon - JlaiiOnuu.

Ha ce neduHMpar mnocienoBaTeNIHO: pa3OMBaHEe Ha HHTEPBaJ, AMAMETHD Ha
pa3OuBaHe, pUMaHOBa CymMa M pUMaHOB uHTerpai. Jla ce mokaxke, 4e BCsKa
uHTerpyeMa no Puman ¢ynkumsa e orpanuuena. [la ce meduHMpaT roieMu U MalKu
cymu Ha [apOy. [la ce ycraHoBH, 4e nipu J00aBsiHE HA HOBH TOYKH B Pa3OHMBaHETO Ha
uWHTEpBajna roisemure cymu Ha J[lapOy He HapacTBar, a MajKuTe HE HaMaisBatr
(>kemaTesHoO € J1a ce HalpaBH YEPTEX).
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la ce mokaxe, 4ye maneHa (GYHKIUSA € WHTErpyeMa mo PUMaH ToraBa W CaMo
TOraBa, KOraTo 3a BCsiko € > () chllecTBYBaT roysiMa cyma Ha /lapOy S u mManka cyma Ha
HapOy s TakuBa, ue S — S < €. Karto ce u3mnon3Ba ta3u Teopema u Teopemara Ha Kantop,
CIope]] KOATO BCSKAa HEMpeKbCHAaTa (YHKIHSA B KPacH W 3aTBOPEH HHTEPBAIT €
PaBHOMEPHO HEMPEKbCHATA, Ja Ce JOKaXKe, Ue BCAKA HENMpeKhcHaTa (QYHKIHSA B KpacH
Y 3aTBOPEH MHTEpBaJI ¢ UHTerpyema no Puman. Jla ce u30posT (0e3 oKa3aTencTBo)
OCHOBHHUTE CBoOiicTBa Ha PumaHOBus umHTerpan. Karo ce Mpuiiokud CBOMCTBOTO 3a
HWHTErpUpaHe Ha HEPABCHCTBA U TeOpeMaTa, ue BCSKa HeMpeKbcHATa (GYHKIMS MpreMa
BCHYKHM CTOWHOCTH MEXIY MakCHMymMa U MHUHMMyMa CH, Ja ce JOoKaxe, 4e ako [ e

HenpekbCcHaTa B [a, b], To chimectByBa C € [a, b], Taka ue
b

j f(x)dx = f(c)(b—a).

a
Karo ce n3nonssa to3u daxr, ga ce gokaxe Teopemara Ha HioToH - JlaitOuu, T.c. 4e
ako f e menpexncuara B [a, b], To 3a Besiko X € [a, b]

d X
&.!f(t)dt—f(x),

U J1a ce MOKaXKe KaK TS Ce U3II0JI3Ba 32 U3YHUCIISIBAHE Ha ONpeNesieH HHTEeTpall.
Ilpumepnu 3a0aquu. CMAHa Ha TPOMCHIMBUTE W MHTEIPUpPAHE [0 4YacTy;
WHTErpUpaHe Ha paloHaTHU (YHKIMH; HHTETPaJIK OT BUAA

J°~ dx
(X" +a?)?’
CYOCTHTYIIMH 38 HHTETPUPAHE HA PAMOHATHN (YHKIIUH OT SiN X U COS X; CyOCTHTYIHH
Ha Oinep.
Jlumepamypa: [9], [10].

24. TudepenunpyemMu (pyHKIUM HA MHOro mpoMenauBu. J{udepennupane Ha
CbCTABHM (PYHKLMU.

Hedununmsa Ha YacTHU NPOM3BOMHM HA (YHKUUS Ha HIKOJKO IHPOMEHJIMBH;
nedunniusa Ha gudepenumpyema ¢(yukuums. Wssectno e, ue f(X,Yy)ce napuua

nudepenurpyema B Toukata (X, Y, ) , KO € B CHIIa IPEACTABIHETO

*) FOGY) = 1% Vo) +a(X=%,) +b(y = yo) +a(x,y),

KbIETO @ U b ca peannu uucna, a a(X,y) = 0(\/(X — %)+ (Y—Y,)? ), T.€.

lim a(x.y) 0.
o J(X=%o)? + (Y — o)’
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of
Ma ce nokaxe, 4e ako f e qudepenumpyema B (X, Y,), 10 @ = x (X0, Yo)
X

of
b="(XY,)-
ay(x Yo)

lNoprara geduHALINSA MOXKE 1a Ce MPOITYCHE, KaTo ce pHeMe OIIpOCTeHa
neduHUINS - QyHKINATA 1a TPUTEKaBa HEMPEKbCHATH YaCTHH ITPONU3BOIHH B
OKOJIHOCT Ha TOYKaTa.

Jla ce qokaxke ciemHaTa

Teopema. Hexa f(X,Y) e nedunupana u npurekaBa 4aCTHU NPOU3BOIHU 110 X U

Y B okonHOCT Ha Toukara (X, Y, ), KaTo Te3U YaCTHH POU3BO/HHU Ca HENPEKbCHATH

B TouKata (X,,Y,). ToraBa f(X,Y) npurexasa npeacrassuero (*).

3a 10Ka3aTeJICTBOTO HA TeopeMara Jia ce 3Moi3Ba (0e3 10Ka3aTeNcTBo) TeopemMaTa
Ha Jlarpamx 3a cpesHUTE CTOMHOCTH.

®opMyIHMpPOBKa U I0KA3aTEJICTBO NP KaKBU MPEATIONOKEHNS € B CUJla
PaBEHCTBOTO
dF of do N of dy

dt  ox dt oy dt’

kpaero F(t) = (1), w(t)).
Jumepamypa: [9], [10].

25. YpaBHeHHs1 Ha IpaBa U paBHUHA. DOpPMYJIH 32 Pa3CTOSIHUS M bIJIM.

BekTopHu U mapaMeTpuyHM (CKajlapHHM) ypaBHCHHUsS Ha mpaBa W paBHHHA. OOII0
ypaBHCHHE Ha TpaBa B paBHHHaTa. J[ekapToBO ypaBHEeHHE. B3auMHO MojoxeHHE Ha
nBe mnpaBu. HopmanHo ypaBHeHHe Ha mpaBa. PascTosiHMe OT Touka 10 mpaBa. brua
MEK/1y MPaBH.

OO1o ypaBHeHHE Ha paBHMHA. B3auMHO mosiokeHue Ha 1Be paBHuHH. HopMaiHo
ypaBHEHHE Ha paBHUHA. Pa3CcTOsSHUE OT TOYKA 10 PaBHHUHA.

Jlumepamypa: [22].

26. JluHeilinn o0uMKHOBeHM [H(epeHIINATIHN YypaBHeHUs. YpaBHeHHsI C
MOCTOSTHHH KOe(UIIMEeHTH.

Pasrnexxna ce audepeHMamTHOTO ypaBHEHHE OT N-TH peJ

x® +a (X" + . +a, (t)x=ft), te(ap)

kbaeTo 3j(t) ca HenpekbcHaTn Gynknun. Gopmyiupa ce (€3 JOKa3aTeNCTBO) TeOpeMa
3a CBINECTBYBAaHE M EJUHCTBEHOCT Ha pellieHHeTo Ha 3amadara Ha Komm. [laBa ce
KpUTEpH 3a JIMHEHa HE3aBUCHMMOCT Ha CHCTEMa OT N pelIeHUs Ha XOMOTE€HHOTO
ypaBHeHHE upe3 JeTepMuHaHTaTa Ha Bponcku. [eduHupa ce TOHATHETO
(dyHIaMeHTaHa cCUCTeMa OT pelIeHUs U ce JJOKa3Ba, Y€ PEHIeHUsITa HA XOMOTEHHOTO
ypasuenue (1.e. f(t) =0) o6pasysar n - mepHo nuHeiiHO npocTpancTBo. OnucBa ce

CTPYKTYpaTa Ha pCHICHUATA HAa HCXOMOI'CHHOTO YPABHCHHC.
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Dopmynupa ce alropuThbM 3a HaMHUpaHe Ha OOILOTO PELICHHE Ha YPaBHEHUETO C
nocTossHHU Koeduipentu a; € R

x® +a x4 +a x=0.

Tpumepru 3a0auu
|. Jluneitnu Y ¢ npoMeHINBU KOe)UITUCHTH:
1. [la ce namepu oOIIOTO pelIeHHE Ha YPaBHEHHETO, KATO c€ HAMEPH HEroBO

4acTHO pemenue BB Buaa Y, =€ wm Y, = X" +b X" +...+b_;
a) X(X—1)y"=xy"+y = 0,x>1;
6) xy"—(x+1)y'-2(x-1)y =0, x>0.
Il. JIunetinu /1Y ¢ nocrosuuu koedunuenT. Y papaenus Ha Oiinep:
1. [la ce HaMepAT peaJIHUTE PELICHUS Ha YPaBHEHHETO:
a)y" +y"=7x—-3cosx;

6) y' +4y=21tgx, |x|<%;

B) y'+ 2y + y=xe* +ix, x> 0.
xe

2. Jla ce pemmn 3amayara Ha Komu:

a) y"+y'=xYy(0)=3Yy(0)=-1y"(0) =1,

0) '+ 2y' + 2y=ex"*,y(0)=y'(0)=0
3. Ma ce pemn ypaBHeHneTo Ha Oiinep:

a) X*y" — 2xy = 6Inx

6) X°y" + xy' + 4y =10x, X >0.

4. ]la ce mokaxe, 4ye ypaBHeHueTo Y + Y = —  _—x 1Ma eIMHCTBCHO
e +e
pelIeHne, OrpaHudeHo B — 00 < X < +00. Ja ce HaMepH TOBa pelICHHE.

Jumepamypa: [5], [38].

27. Andepenynu MeToaH 32 3a7a4yata Ha Komu 3a 00MKHOBEHO
audepeHIATHO YPaBHEHHE OT MBPBHU pel.

1. TIlocranoBka Ha 3amadara Ha Komm 3a OJY ot I pen. I'eomerpuuna
HMHTEPIIpeTaIus.

2. CowuHocT Ha audepenunuTe Metoau. OCHOBHHU TOHSATHS.

3. Metoau na Orfiniep — siBeH, HesiBeH, moao0peH. V3BexaaHe, anpoKkcUMalius,
YCTOWUYUBOCT, MOHOTOHHOCT.

4. SBuu meromu Ha Pynre-Kyra 3a OHY ot | peq — enno- u aByeraman. Meton
Ha PyHre 3a mpakTrdecka OlleHKa Ha TpelkaTa.

Jlumepamypa: [8], [16].
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28. UTepalliOHHU METO/IH 32 PelIaBaHe HA HEJIMHEHHN yPABHEHHUS.

Jla ce neduHUpa MOHATUETO HEMOABMKHA TOYKA HA M300PAKEHHETO @ WM 14 Ce
JIOKaXe, Ue aKo ¢ € HENPeKbCHATO n300pakeHne Ha uHTepsana [a, b] B cebe cu, T0 @
MMa [OHE eJHA HEemoJBWKHA Touka B [@, b]. Jla ce nokake, ye pemaBaHeTo Ha
ypasuenuero f(X) =0 moxe na ce cBeie KbM HAMUPAHE HA HETOJBIKHA TOYKA.

Ja ce neduHHpa MOHATHETO CEUBAUO U30OPAdICEeHUe U JIa ce JIOKaXKe, Ue aKo ¢ €
HEIPEKBCHATO M300paskeHre Ha MHTepBana [a, b] B cebe cu 1 € CBHUBAIIO ¢ KOHCTaHTa
Ha Jlunmmi < 1, To: a) ypaBHEHHETO X = ¢(X) UMa eIUHCTBEH KopeH & B [a, b]; 0)
penumaTta {Xn} OT MOCJIeIOBATeIHN NPHOMIKeHNs (TIpH TIpOH3BOIHO X, €[a, b] n

Xy, =@(X,),n=01..), xiosn kpM & npu N — o0, KaTo |Xn —§| <(b-a)q" 3a
BCAKO N. J[a ce moty4u KaTo CIeICTBHE, Ue aKko & € KopeH Ha ypaBHenneto X = @(X) u
@ ¥Ma HelpeKbCHaTa Ipou3Boana B okonHoct U Ha &, 3a KosaTO |(0'(§)| <1, 1o mpu

J0CTaThYHO AOOPO HAYAIHO NPHOIMKEHHE X, UTEPALlMOHHHAT IIPOLIEC, IOPOJEH OT ¢,

€ CXOJISII ChC CKOPOCTTA HA FreOMETpUYHA mporpecus. Ja ce neuHUpa NOHATHETO ped
Ha cX00uUMocm.

Jla ce pmajgar reoMeTpUYHA WIIOCTpalusi, (GopMmyla 3a [OCIEIOBATCIHUTE
MPUOIMKEHUST ¥ PeJl Ha CXOJUMOCT MPH: METOJ Ha XOPIUTE, METOJ Ha CEKyIUTe U
MeToa Ha HroToH. [la ce gokaxke, 4e NpPU METOJa HA XOPIUTE CXOIUMOCTTA € ChC
CKOpPOCTTa Ha TEeOMETpHYHATa Mmporpecus (IMPHU YCIOBHE, Y€ KOPEHBT € OTJACICH B
JOCTATHYHO MATBK UHTEPBA).

Jlumepamypa: [1], [2], [17].

29. luckpeTnn pa3npeaenenusi. PaBHomepHo, 0MHOMHO, FeOMETPHYHO U
IoaconoBo pa3npeaesieHue. 3a1a4n, B KOUTO Bb3HUKBAT. MoMeHTH —
MaTeMaTH4ecKO 0YaKBaHe M JUCIIepCcus.

Ha u3nuTa koMucHsATa JaBa qBe pa3npeieieHus], BbPXY KOUTO Ce pa3BUBa
BBIPOCHT. JleQUHUIIMS Ha JUCKPETHO BEPOSATHOCTHO pa3Mpe/ieiiCHUe Ha cliydaiiHa
BennurHa. CBOWCTBA Ha BEPOSITHOCTHTE (HEOTPHUIIATEITHOCT U HOPMHUPAHOCT,
MOHOTOHHOCT Y aIATUBHOCT). 32 BCSKO OT JIAJICHHUTE JIBE Pa3IpeIeNIeHNs Aa ce TI0COUn
mpuUMep, MPH KOHTO TO Bh3HUKBA.J[a ce mpecMeTHe MaTEeMAaTHUECKOTO OYaKBaHE U
JMCIIEPCUsATA Ha BCAKO OT TE3U pasmnpeseneHus. [Ipu npecMaTaHuATa MOXKe Jia ce
M3M0JI3Ba MOpaXaaIa GYHKIUS WIH TOPaXKAAIa MOMEHTHTE (PYHKIMS, HO TS TPsOBa
na ce neuHUpa U J1a ce OKaKAT OCHOBHUTE 1 CBOMCTBA (0€3 J0Ka3aTeNICTBO).

Jlumepamypa: [7], rnasu 2.3 (ctp. 54-56), 3.2 (ctp. 71-74), 6.1 (npumepu 1-4);
[4], Tema: JluckpeTHH pasipeieieHus.
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