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JBpKaBHUST W3MUT HA CIIENUATHOCT ,,Mamemamuxa u Ungopmamurka“ € B 1BE 9acTH,
KOWTO CE TIPOBEXIAT B JIBA JTHH.

WsnuTeT BBPXY pazaen Mamemamuka ce TpOBeXAa Npe3 IIbPBUS JAEH B paMKuTe Ha 4
ACTPOHOMHYECKH Yaca.

B Hauanoro cryneHTHTE MONMy4yaBaT TeMa ChC 3a/1auu OT pasnen Mamemamuxa u paboTIT
CaMo BBPXY TSIX B pAMKHTE Ha HE IMOBEYE OT JIBa aCTPOHOMHUUYECKH yaca. Cieq n3TuyaHe Ha
JIBaTa 4yaca, CTyJICHTUTE ca JUThKHU Ja Ipeaaaar padorara cu. Cies moyuBKa, CTY/IEHTUTE
MOJTy4aBaT JBa BBIIpOca OT pasnen Mamemamuxa. Becexu cTymeHT m3bupa mo KOl oT
JiBaTa BhIIpOCa Ja paboTu. B paMkuTe Ha JBa yaca CTYJICHTHT pa3BUBa U30paHUs BBIIPOC
MUCMEHO, CJie]] KOeTO MpeaaBar padoTara CH.

W3nuteT BbpXY pasnen Mugopmamuxa u uHpopmayuoHHy mexnHonio2uy ce IpoBexX/a mpe3
BTOpUS JIeH B PAMKUTE Ha 4 aCTPOHOMHMYECKH Haca.

B HauanoTo Ha mMBpBUTE JBa 4Yaca CTYJAEHTHUTE MOJIy4aBaT Te€Ma ChC 33Jaud OT pasJieln
Hupopmamura u ungopmayuonnu mexnonocuu. ClenBaliuTe ABa yaca CTYICHTHTE
paboTst camo Bbpxy Tsax. Cliel MOYMBKa, CTYJICHTUTE TIOIy4aBaT JBa BbIIPOCA OT pa3Jie
Hupopmamura u unghopmayuonnu mexnonrocuu. Beexn cTyaeHT n30upa 1o Ko oT aBara
BbIIpOCca Jia paboTu. B pamkure Ha JBa Yaca CTYJACHTHT pa3BUBa W30paHUsl BBIIPOC
MUCMEHO, cJie]] KOeTO MpeaaBar padoTara CH.

ITo Bpeme Ha Bcsika e/THa YacT OT M3MKTA JIUCTATA 32 TUCaHE Ca OCUTYPEHH U TO/IIedaTaH!
ot ®MMU, npyru He ce BHacAT. [1uiie ce camo ¢ XUMHKAT - 3abJKATEIIHO CUH UJIU YEPEH
BAT. MOITMB MOXKE Jia ce M3IMOI3Ba CaMOo 33 YEPTEKH.

[lo BpeMe Ha M3MUTa MOXKE J]a C€ MU3MOI3Ba O(QUIIMATHO U3Ja/IeHO KOMME Ha KOHCIIEKTa
(momyuaBa ce oT kBecTopute). Bcuuku apyru nmocoOust ca 3a0paHeHH.

3a0paHeHo € M3I0JI3BAHETO Ha €JIEKTPOHHM YCTpOiicTBa OT Besikakbs Bui. Heobxoaumo
€ BCHMYKHM BHECEHHM MOOWIIHM YCTPOWCTBA W KOMIIOThPHA TEXHHWKA Jla ObJaT M3KIIIOYCHU
IpeAX 3ar04YBaHe HA U3MUTA U Aa ObJaT OCTABEHU Ha OINPEIENICHUTE 3a LIeJITa MEcCTa.
Hamupanero mpu CTyIeHTHTE Ha HEpeTJIaMeHTHPAaHHW MOMOIIHU CPEACTBA Ce CUHUTA 3a
omuT 3a mpenucBane. [lo BpemMe Ha M3MUTa HE € BOAAT Pa3rOBOPH, HE C€ MyIIHN U HE ce
U3JIM32a OT 3aJIaTa.

W3nuThT € B3eT camo ako o011aTa oLeHKa BbpXY pasnesn Mamemamuxa € none 3 u oduiara
olLIeHKa BbpXY pasnen Uugopmamuxa u HUngopmayuonnu mexnonozuu e none 3. Ilpu
TOBa IOJIOKEHHE OKOHYATEJIHATa OLEHKAa OT Abp)KaBHHUA M3NUT ce (opmupa Ha Oaszara
Ha CPEIHOTO apUTMETUYHO OT OLIEHKHUTE Ha MOJyYeHUTE BbpXY pasnen Mamemamuka 1
pasnen Ungopmamuxa u uH@GOpMayuoHHU MexHoI0U.

Cnopen mpaBuwiauka Ha CY CTyICHTHTE HSMAT MPaBO Ha SIBIBAaHE 32 MOBHUIIABAHE Ha
orenka ot JIM, ako Tol € OWII yCIeniHo nonokeH. HarmoMHsiMe Ha CTYIEHTHUTE, Y€ CIIOpE]
3BO 3a nponwsmwkaBane Ha ooOpazoBannero B OKC ,Maructep* (cpeury 3anjamasne) ¢
Heo0XoIMMa OTIeHKa Hail-Malko ,,1o0bp* ot auruiomara 3a OKC ,,bakanaBbp.
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KOHCIIEKT 3A JIbPXXABEH U3ITNUT
3A CIIEHUAJIHOCT ,,MATEMATHUKA 1 UTHOOPMATUKA*

Pa3znen MaremaTuka

VYpaBHeHus Ha npaBa U paBHUHA. DOpMYIH 3a pa3CTOSHUS U BIIIN.

a) YpaBHeHud Ha npasa. [lomypaBHunu. @opmynu 3a pa3cTOSIHUA U BIVIH.

0) YpaBHenus Ha paBHuHA. [lomynpocTtpancTa. @opMysn 3a pa3CTOSHHS U BIIN.
KanoHnuHu ypaBHEHUS Ha KpUBHU OT BTOpa cTeneH. OCHOBHM CBOWCTBA HAa KPUBUTE OT
BTOpa CTEMEH.

a) OxpwxHOCT. KaHOHNYHO ypaBHEeHHUe Ha napabosa. DokaiHu CBONCTRA.

0) Kanonnunu ypaBHeHus Ha enurca 1 xunepooia. DokamHu CBOWCTBA.
Kommuiexkcan umcna. AiareOpuyeH M TPUTOHOMETPHUYECH BHJ Ha KOMILJIEKCHO YHCIIO.
®opMmynu Ha MoaBbp U N-TU KOPEHU Ha €IUHULATA.

basuc, pasmepHoct, koopauHatH. CucTeMH JIUHEWHHM ypaBHeHHs. Teopema Ha
Pyme. Bpb3ka Mexy pelIeHUsTa HA XOMOT'€HHA U HEXOMOI'€HHA CUCTEMA JINHEHHU
ypaBHEHHUSI.

Kopenn ©Ha mnonuHOMM Ha enHa npoMeHiuBa. [IpuHUIMD 3a cpaBHsABaHE Ha
koedunuenture. opmynu Ha Buet. OcHoBHa Teopema Ha anreOpata. CieacTBusi.
[TonnHoMu Ha roBeue npoMeHIMBH. OCHOBHA TeOpeMa 32 CUMETPUYHNUTE TIOJTMHOMH.
OCHOBHH TEOpPEMH 3a HEMPEKbCHATH (QYHKIMH B KpacH U 3aTBOPEH WHTEPBAJl.
Penuum u peoBe oT peanHu uucia. AOGCONTIOTHO CXOJSIIN PEIoBe.

Teopemu 3a cpeanute croitHoctH (Pon, Jlarpawxk u Komm). ®opmyna Ha Teinsp.

. Onpenenen unrerpain. lepununus u cBoiictBa. HTErpyeMoCT Ha HENIPEKbCHATUTE

¢ynkuun. Teopema na Hroton - JlalOHuI.

11. CnyuaiiHu BeIMYUHM C AMCKPETHH pasmpeseseHus. bBuHOMHO pasnpeneneHue.
Cpasuenus. @ynkuus Ha Oiinep. Teopemu Ha Oinep - @epma U YHIICHH.
Kopenysane. CreneH ¢ palioHaIeH 10Ka3aTell.

3a0eneKUTeTHH HEPaBeHCTBA.

l'eomerpuunm npeodpasyBanus. EnHakBocTi 1 mogoOHOCTH.

JIuite Ha MHOTOBI'BIIHHUK.

Teopemu Ha Menenaii u UeBa. 3a0eNeKUTETTHE TOUKU B TPHBI'BIHUKA.

TpucteHeH 1 MHOrOCTeHeH bI'bJl. CHHYCOBa M KOCHHYCOBA TEOPEMHU 32 TPUCTEHEH BI'bJI.

Pasznen Undgopmarnka u MHPOPMALMOHHM TEXHOJIOTHH

Komntorepun cuctemu. IlpuHinunm Ha pgeiictBue. OCHOBHM KOMIIOHEHTH Ha
KOMIIOTBPHUTE CUCTEMH — XapPaKTEPUCTHKH.

OnepallMOHHU CUCTEMH — OCHOBHM (yHKUWM, Kinacuduxauus. lloTpedurencku
unrepdeiic — Bugose. [paduyen mnorpedurencku uuTepdeiic. aitn. DaiinoBa
cucrema. [IpunoxxHu nporpamu.
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Kommtorspun mpexu. Tormonorun. Mogenu (OSI, TCP/IP). IIporokomu (IP, TCP,
UDP, DHCP, SMTP, DNS, FTP, HTTP). Anpecupane. Ycoyru.
OO0GekTHO-OpueHTHPaHO Tporpamupane. OCHOBHHM KOHIICTIIIMMA M CPEICTBA Ha €3WKa
3a peanmzanuata UM. OCHOBHM THIIOBE JAaHHM M MacwBH OT JaHHU. OCHOBHH
yHOpaBisBaIlyd KOHCTPYKIUH. [pynupaHe Ha KOHCTAHTH C THUI enum, CPeAcTBa 3a
00X0Xk/1aHe Ha KOHCTAHTHTE W IUPEKTEH JOCTBII 10 TIX, NPWIOKEHUS Ha get ()
METO/IX Ha THII enurmn.

Kracose u cp3naBane Ha 00exTH. [I[puHIHIT B 00EKTHO-OPHEHTHUPAHOTO IPOTpaMHUpaHe
3a MozienpaHe Ha kimacoBe. Onrcanue Ha CBOWCTBA M MIOBEACHNE ChC CPEICTBATA HA
€3MK 32 OO0EKTHO-OpPHEHTHpaHOo mporpaMmupane. CTaTWYHW W HECTAaTWYHH JAHHHU U
METO/M. set M get MEeTOIH, BHIOBE KOHCTPYKTOpH. [IpuHIMI HA KOMIO3UIUATA TPU
MoJIeJIMpaHe Ha KJIacoBe M 0COOCHOCTH Ha set M get MeTo/iu B To3u ciyvaid. [Tpumepn.
HacnensBane u nomumopduszsm. Kirac Object!. AGcTpakTHU KilacoBe U HHTEP(EHCH.
[IpeoOpasyBane Harope u npeodpasyBaHe Haaoy. [IpunoKeHus..

®daiinoBe U noTolM OT AaHHU. [IpuxBailiane W npegaBaHe Ha U3KJIKOUYEHUS, BUIOBE
nporpamHa peanuzanus. Bunose ¢aiinoBe u ocHOBHHU onepaiinu ¢ (aiinose. Yerene n
(hopmaTrpaHo MUCcaHe Ha TEKCTOB (aiii ¢ mocnenopareieH 1ocTbi. Cepuannznpane u
necepuannsupane Ha 00exTH. [IpunoxeHus.

Jluneitnu cTpykTypH oT janHu. CTek, onanika, cnuchbk. Camopedepupariy ce Ki1acose.
OCHOBHH oTiepalyy BbpXy TAX U peanusanusaTa uM. llpumepn 3a npuioxeHus.
JBbpBOBUIHU CTPYKTYpH AaHHU. Bumose. bunapHo (IBOMYHO) OBPBO - AeQHUHUIINSL,
TUNIUYHU aJTOPUTMH M TporpaMHa peanusanusa. OOxokaaHe Ha OMHAPHO IBPBO 32
ThpceHe- preorder, inorder u postorder. [Ipumepu 3a pUITOKCHIS.

CrpykTypa OT JaHHU rpad) — OCHOBHU MOHATHS, Ne(OUHUINS, BUIOBE, IPEACTABIHE
u obxoxaaHe. OOXOokIaHe B JbJ0OYMHA M OOXOXKJIaHE B INHMPHHA, HPOTrpPaMHa
peanm3anus. [Ipumepn 3a mpuIIoKeHMS.

OCHOBHH aNTOPUTMHU 33 COPTHPAHE W ThpPCEHE. AJITOPUTMH 3a TOCIEIOBATEIHO U
OmHApHO ThpceHe. ANTOpUTMU 3a copTHpaHe- urepatuBHu ( Coptupane ¢ n3bupasne,
Coprupane ¢ BMbKBaHe) 1 peKypcuBHH (bbp3o coptupane, Coptupane upe3 ciuBaHe).

! 3a Java



AHOTAIIMU HA BBITPOCHUTE

1. YpaBHenus Ha npaBa u paBuuHa. DopmyJin 32 pa3cTOSTHUSA U BIJIH.

a) YpaBHenns Ha npasa. [lorypaBauau. @opmyJin 3a pa3cTOSHHS H BIJIH.

0) YpaBuenns na papuuna. [loaxynpocrpancrsa. @opmyiiu 3a pa3cTossHUSA H

BIJIH

BekTopHu W mapaMeTpuyHH (CKajlapHH) YpaBHEHHs Ha mpaBa W paBHHHA. OOII0
ypaBHEHHE Ha MpaBa B paBHUHaTa. [[ekapToBO ypaBHeHue. B3auMHO mosioxkeHHe Ha
nBe npaBu. HopmanHo ypaBHeHue Ha mpaBa. PascTosHue oT Touka A0 mpasa. bron
MEXTy TIPaBH.

OO6u10 ypaBHEHHE Ha paBHMHA. B3auMHO mosioxkeHue Ha JBe paBHMHU. HopmasiHo
ypaBHEHHE Ha paBHMHA. Pa3cTosiHUe OT TOUKa A0 paBHUHA.

Jlumepamypa: [21].

2. KaHoHHYHH ypaBHeHHSl Ha KPHBH OT BTOpa cTeneH. OCHOBHH CBOMcTBa
HA KPHBHTE OT BTOPA CTEMNEH.
a) OxpbikHOCT. KanoOHNYHO ypaBHeHHe HA mapadojia. @okajHu cBoiicTBA.
0) Kanonnunu ypaBHeHHS HA eJIdIca H Xunep6oaa. @okaaHu cBoiicTBA.
VYpaBHeHMe Ha OKPBKHOCT. KaHOHMYHM ypaBHEHMs Ha ejMIica, xurepdosia u
napabona. @okanHu cBoiicTBa Ha enurca, xunepoosa u napadosia.
Jlumepamypa: [21].

3. Kommaexkcnm 4umeaa. AareOpuueH W TpPHrOHOMETPHYeH BHA HA
KOMILTeKCHO 4Ynciao. @opmy/n Ha MoaBbp H N-TH KOPeHH HA eIUHAIATA.

OnpeneneHde Ha KOMILJIEKCHM uucha. [lelicTBusS U1 ocCHOBHU cBolcTBa. Bpb3ka
MEXKIy aireOpuueH W TPUTOHOMETPUYEH BHUJ HA KOMIUIEKCHO 4ucio. Dopmysu Ha
MoaBbp 3a cTerneHyBaHe W KOPEHyBaHe Ha KOMIUIEKCHU 4YMCJa; N-TH KOPEHU Ha
eJIMHHLIATA.

Ipumepna 3a0aua: TIpecMsaTaHUs C KOMIIJIEKCHU YMCIIa.

Jlumepamypa: [20].

4. ba3zuc, pazmepHocT, koopauHaTH. Cucremu JuHeiinu ypaBuenus. Teopema
Ha Pyme. Bpb3ka Mexay pelmeHHSITA HA XOMOreHHA H HEXOMOreHHA CHCTeMAa
JINHeHN ypaAaBHEHH.

Onpeaenenus 3a 0asuc, pa3MepHOCT UM KooauHaTtu. Bceeku napa ©Oasuca Ha
HEHYJIEBO KpaliHOMEPHO MPOCTPAHCTBO V' Han F mpurtexaBaT paBeH Opoii BeKTopu. V
€ M-MEPHO JIMHEMHO MpOCTPAaHCTBO Haja [, ToraBa M caMO ToraBa Korato BbB J
CBIIECTBYBAT # Ha Opoi JIMHEHHO HE3aBUCUMU BEKTOpa W BCceku n+] Ha Opoii
BEKTOpa €a JIMHEHHO 3aBUCUMM. Bcsika JuHEHHO He3aBUCMMa CUCTEMa BEKTOPU B
KpaifHOMEpPHO MPOCTPAHCTBO MOXKE Ja ce JOMBbIHM a0 Oa3uc. CucTeMu JIMHEHHU
ypaBHeHusi. Teopema Ha Pyume. Bpb3ka Mexay peuieHUsTa Ha XOMOIEHHa WU
HEXOMOT€HHA CUCTeMa JIMHEHHU Yy paBHEHMUSL.
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Ipumepnu 3a0auu. Hamupane Ha 6a3uc U pa3MepHOCT Ha JIMHEWHO MPOCTPAHCTBO.
PeliaBaHe Ha cucTema JIMHeiiHM ypaBHeHus. HamMmupaHe Ha ¢yHIaMeHTaaHa cuctemMa
pewmenus. [IpeacraBsHe Ha MOMANPOCTPAHCTBO Ha F” KAaTo pelleHUs Ha XOMOTEHHA
cucTeMa ypaBHeHus. HamupaHe Ha 6a3uc Ha cyma M ceueHue Ha MOANPOCTPAHCTBA Ha
JIaICHO JIMHEMHO MPOCTPAHCTBO.

Jlumepamypa: [20].

5. Kopenn Ha moiHHOMH HA eAHAa npoMenauBa. [IpuHnun 3a cpaBHsIBaHe HA
koepunuenTure. Popmy.an Ha Buer. OcHoBHA Teopema Ha ajaredpara.
CaeacrBus.

KopeHu Ha MOJMHOMH Ha eaHa MPOMEH/IMBA, KpaTHU KopeHu. [IpuHumn 3a
cpaBHsiBaHe Ha koeduuueHntute. [IpaBuno Ha XopHep, dpopmynau Ha Buer. OcHOBHa
Teopema Ha anreOpara (0e3 mokaszarencTBo). CreAcTBUS: BCEKH MOJIUHOM C
KOMIJIEKCHU KOe(MLMEeHTH ce pas3jiara B MPOU3BEJCHHE Ha JMHEHHU MHOXKHUTEIH;
BCEKHM TMOJIMHOM C peajlHd Koe(UUMUEHTH ce paszjara B MPOU3BEJIEHUE Ha JIMHEHHU U
KBaJpaTHU MHOKUTEJIH.

Ilpumepnu 3aoauu. [lpunarane Ha Gopmynute Ha BueT 3a MOJUHOM C YHCJIOBH
KOe(PULIMEHTH, 33J]a41 32 KPAaTHU KOPEHH Ha MOJUHOMHU.

Jlumepamypa: [19].

6. [ToauHoMHu HA moBeye nmpoMeHJanBH. OCHOBHA TeopeMa 3a CHMETPHYHHUTE
NOJTHHOMH.

BbnpochT BKJIIOYBA MOJIMHOMH Ha MOBEYe MPOMEHIIMBH, JISKCUKOrpadceka Hapeada,
JleMa 3a crapuis eIHOWIeH, CUMETPUYHU U eJIeMEHTapHH CUMETPUYHH TMOJIMHOMM.
OcHOBHa TeopeMa 3a CUMETPUUHUTE MOJMHOMM (ChILIECTBYBaHE).

3aoaua. U3pazsaBaHe HA CUMETPUYEH MOJMHOM 4Ype3 €JIEMEHTaApHUTE CUMETPUUHU
MOJMHOMM.

Jlumepamypa: [19].

7. OcHOBHH TeOpeMH 32 HeNpeKbCHATH (YHKIHH B KpaeH H 3aTBOPEH
HHTEPBAJL

Karo ce uznonsea (0e3 nmokasarescTBo!) Teopemara Ha bonuaHo - Baifepuipac,
Crope/l KOSITO BCSKA OrpaHMuYEHa peluia uMma CXOAsINa MOAPEeanla, Jla ce JOKakaT
cJIeIHUTE TeopeMH, (hopMyJIUpaHHu 0010 3a MO-KPaTKOo.

Heka [ e HenmpekbcHata (GyHKUMS B KpaiiHHs W 3aTBOpeH WHTepBai [a, b).
Toraga:

a) f e orpanuuena B [a, b] (Baiiepupac);

6) f mpuema cBOsITa MUHUMAJIHA U MaKCHMaJiHa CTOWHOCT, T.€. ChILECTBYBAT

u, v € [a, b] TakuBa, ue
m=f)=min f(x). M=f()=max f(x)  (Baiicpupac)
B) ako f(a)f(b) <0, 1o cuiectByBa ¢ € (a, b) Takosa, ue f(c)=0;



r) 3a Besiko umcno D €[m, M| kvaeto mu M ca ot 6), cvuiectByBa d € [a,b]
takoBa, ue f(d)= D (Kowm);
n) f e paBHOMepHO HenpekbeHata (KanTop).

Hpumepnu 3a0auu

1

—,0<x<1,
1. Heka f(x)=19x =

0,x=0.

[a ce nokaxe, ve:

a) f He e Heorpanuuena B [0, 1];

0) [ He e HenpekbeHara B [0, 17;

B) f He e paBHOMepHO HenpekbeHata B (0, 1].

2. Heka f(x)= Jx. Jla ce mokaxe, ue:

a) f"'(x)e orpanuuena GpyHkuus B [1, 0);

6) f e paBHOMEpPHO HempekbcHara B [l, o0), Karo W3MOJ3BaTe TeopeMara 3a
CpeIHUTE CTOMHOCTH;

B) f e paBHOMepHO HempekbcHarta B [0, 1], karo wu3non3sare, 4Ye BCsKa
HerpeKkbcHaTa (yHKLMs B KpaeH 3aTBOPEH MHTEPBaJl € pABHOMEPHO HENPEKbCHATA;

r) f e paBHOMEpHO HenpekbcHaTta B [0, o).

3.Heka f(x)=x+sin’e™ —2. Jla ce nokase, ue ypasuennero f(x) =0

MMa MOHEe eMH MOJIOKUTENIEH KOPEH.
Jlumepamypa: [11].

8. Peqnnu u peioBe OT peajiHi YucjIa. AGCOJIOTHO CXOASIIIIH PeioBe.
Jebunuums Ha rpaHMua Ha uucioBa peauvua. JlokasaTtencTBO Ha CIEAHUTE
CBOMCTBA Ha CXOASIINTE PEAULIU:

lim(a, +b,)=lima, +limb,; lim(a,b,)=lima, limb,;

. a, lima . . .
lim — = —*, koraro limb, #0; lima, <limb,, ako a, <b, 3a Besko n.
b, limb,

JlebMHHULMN HA TOHSTUATA CX005uy W abconomuo cxodsuy pel. Karo ce usnomnssa
TBBbPACHUETO, Y€ BCAKA MOHOTOHHO pacTsija M OrpaHHYeHa OTrope peiuua e
cXosla, 1a ce JOKaKe, 4e ako YaCTHYHMTe CYyMH Ha €IMH pell ¢ HeOTPULATeIHHU
YJIeHOBE Ca OTPAaHMYeHH, TO peabT e cxomsul. OTTYyK Ja ce u3Bele NPUHLMIBT 32

CpaBHeHHe Ha pefoBe ¢ HeoTpuuarenaHu wieHoe: Ako 0<a, <b u pexpr 2b, ¢
CXOJSLL, TO PEABT 2. d, € ChIIO CXOJISLL.

I[a CC JJOKaXXE, Y€ BCCKH a0COJIIOTHO CXOISIIL pea € cxoasul. ToBa Moxe na Obae
HarpaBCHO 10 JBa HAYHHa:



Ivpeu nauun. Dopmyaupa ce NpUHUMITBT Ha Kolliv 3a cXOAMMOCT Ha pe/IULIM U ce
npuiara KbM peayuaTa OT YaCTUYHUTE CyMHU Ha JJaACHUs pe/l.
Bmopu navun. 3a peaa ¢ obu1 4ieH d, ce pasriiexaaT peloBeTe ¢ OO0l YIeHOBE

1
+a, ), a, =— (‘an - an) (CbOTBETHO ~ MOJIOKUTENIHATA M

"2
oTpuuaTenHara yact Ha peaa >.a,). Torasa 0<a, , a, <

n

a, = %(]an

. CnemoBaTesHO 10

al’l
MPUHLMIA 34 CPaBHSABAHE HAa pPelOBE OT CXOAMMOCTTAa Ha peja Z|an‘ ciesBa
CXOJIMMOCTTA Ha pefoBere >.d, u xd,. Twil Kato @, =a, —da, , TO OTTYK clelBa

CXOJMMOCTTA Ha pefa 2. d,, .
Jlumepamypa: [11].

9. Teopemnu 3a cpeanute croiinoctu (PoJ, Jlarpanxk n Komn). @opmyJia na
Telabp.

HeoOxoaumo e 1a ce moKaxar cieJHuTe TeopeMu, GopmyupaHu o010 3a Mo-
KpaTKo.

Heka f e HempekbcHarta B 3aTBOPEHMs MHTEPBa [, b] U NpUTEKaBa MPOU3BOIHA
TIOHE B OTBOpPeHUSI MHTepBaJ (a, b). la ce mokaxe, ue:

a)ako f(a)= f(b), o cbuiectByBa ¢ € (a, b) Takosa, ue f'(c)=0 (Pon);

0) chiectByBa ¢ € (a, b), takaue f(b)— f(a)= f'(c)(b—a) (Jlarpamnx);

B) aKO g € HeMpeKbCHATA B 3aTBOPEHUS UHTEPBAJI [, b] U MpUTEKaBa MPOU3BOIHA

NOHEe B OTBOpeHUs uHtepBai (a, b), g'(x) # 0, x € (a, b), To cbuiecTBYBa ¢ € (a, b),
TakKa ue

J®)-f(@ _ /')
gb)—gla) g'(o)

3a [mokaszaTeslcTBOTO Ha Teopemara Ha Pon (a)) ga ce wu3nonsBa (6e3
JIOKa3aTesICTBO!) TeopeMara Ha Baliepuipac, cropea KOSTO Beska HeNpeKbcHaTa
(YHKIMS B KpaeH W 3aTBOPEH UHTEPBAJI JOCTUIa CBOSI MAKCUMYM U MUHUMY M.

HeoOxonumo e oie aa ce u3Beae Gopmynara Ha Telbp ¢ ocTaThbueH YJICH BbB
(dopmara Ha Jlarpanx u Koiu.

IIpumepnu 3a0auu. Heka f(t) =a(l—t)cosat —sinat, kbaeto a € NMpoU3BOJIHO

(Komn).

(hUKCUpaHO pealTHO YUCIIO:
X

a) J1a ce MpecMeTHe If(t)dt;
0

0) KaTo ce u3MoJ3Ba Teopemara Ha Po, 1a ce nokaxe, ue ypasHenueto f () =0

MMa noHe euH KopeH B uHTepBaia (0, 1).
Jlumepamypa: [11], [12].



10. Ompeaenen wunterpaji. ledpunnnusa u cBoiictBa. HMHTerpyemoct Ha
HenpexkbcHaTHTe pyHknnu. Teopema na Hioton - Jlaiionunn.

Ja ce npeduHupar mnocienoBaTesHO: pa3OuMBaHe HAa MHTEpBal, JAMAMETbhp Ha
pa3OuBaHe, puUMaHOBa cymMa W pHUMaHOB HHTerpai. Jla ce mnokaxe, 4e BCska
uHTerpyema no Puman ¢ynkuus e orpanuyena. [la ce nepuHupar rojemMu U Majku
cymu Ha JlapOy. [/la ce yctaHOBH, Ye Mpu J00aBSHE HAa HOBU TOYKH B pa30MBAHETO Ha
UHTepBaJla rojieMute cymud Ha JlapOy He HapacTBaT, a MaJIKUTE€ He HamMassBaT
(xKenaTesiHO € Ja ce HarpaBU YEPTExK).

Ja ce nokaxe, ye naneHa (yHKUMS € uHTerpyema no PumaH ToraBa W camo
TOraBa, Korato 3a BCsiko € > ( chluecTByBar rosisima cyma Ha JlapOy S u manka cyma
Ha JlapOy s TakuBa, ye S — s < €. KaTo ce u3nons3Ba Ta3u TeopemMa M TeopemaTa Ha
Kanrop, criopes KosTo Besika HenpekbcHaTa QyHKLMS B KpaeH U 3aTBOPEH MHTEpBaJl €
pPaBHOMEPHO HETpeKbCcHATa, 1a ce JOKaXe, Ye BCsKA HeNMpeKbcHaTa GyHKLMs B KpacH
M 3aTBOpEH MHTepBasl € uHTerpyema no Puman. [la ce u30Opost (6e3 noka3aresncTo)
OCHOBHHUTE cBolcTBa Ha PumanHoBMs uHTerpan. Kato ce mpuiioku CBOMCTBOTO 3a
MHTErpUpaHe Ha HEpPaBeHCTBA M Teopemara, ue BCsKa HerpekbcHara (yHKUHs
npyueMa BCUYKH CTOWHOCTH MEXIy MakcMMyMa MU MUHMMYyMa CH, Jia ce JIOKaxe, ue
ako [ e HenpekbcHaTa B [a, b], TO chilecTBYBa ¢ € [a, b], Taka e

[ £Godx = f(e)b-a)

Karo ce u3nomn3sa To3u ¢axT, 1a ce gokaxe teopemara Ha HiotoH - JlaiibHuL, T.e. ue
ako [ e HenpekbcHaTa B [a, b], TO 3a Besiko x € [a, b]

%!f(t)dt - ().

1 J1a ce MOKaKe KaK Ts Ce W3MOJI3Ba 32 M3YKCIIIBaHEe HA ONpeaesieH UHTerpall.
Ipumepnu 3a0auu. CMsHa Ha TPOMCHJMBUTE U HWHTErpUpaHe M0 YacTH;

MHTErprUpaHe Ha pallMOHAIHU (YHKIMK;, UHTErpajid OT BU/Ia

.

J' dx

2, 232

s (x"+a’)

CyOCTUTYLIMU 3a UHTETPUPAHE HA pallMOHATHU (QYHKLMHU OT Sin X U COS X;

cybcruryuuu Ha Oiinep.
Jlumepamypa: [11], [12].

11. Cryuaiinu BeJIJMYHHH ¢ JHCKPETHH pa3npenesienns. buaomno
pasnpeaeseHue.

JlepuHuLMsg Ha TUCKPETHO pasmnpejie/ieHUe Ha ciiydaiiHa BeiauuuHa. CBOMCTBa Ha
BEPOATHOCTUTE (HEOTPULIATETHOCT U HOpMHUpaHOCT). JlepUHUIMS HA MOMEHTUTE Ha
pasnpeAeseHUeT0 U Bpb3KaTa MM C MaTeMaTHMYeCKOTO O4YaKBaHe W JIMCIepCHsl.
buHomMHO pasnpeneneHue — Ja ce Jane  JgeUHULMA, Ja c€  MPEecMEeTHAT
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MaTeMaTHYeCKOTO OYaKBaHe W JAUCIEpCHs, Aa ce MOKake Bpb3Kara ChC cxemara Ha
bBepHynu, nace nmocouu npumMep (3agava), mpu KOWTO TO Bb3HHUKBA.
Jlumepamypa: 8]

12. CpaBnenns. dynknusi Ha Oifisep. Teopemn nHa Oiinep - depma n
Yuiacoh.

CpaBHeHUsI M1 OCHOBHM cBoiicTBa. DyHKuMs Ha Ofinep — neUHULIUA U HAYMH HA
npecmsiTaHe. PopMyMpPOBKAa W JI0Ka3aTeJCTBO Ha Teopemara Ha Oiinep. M3Bexnane
OT Hes Ha Teopemara Ha ®Pepma. DopMynHpOBKa M 10KA3aTEJICTBO HA Teopemara Ha
YunchbH.

Ilpumepna 3a0aua: 3anavya ¢bc CpaBHEHUSl W MpuiiaraHe Ha Teopemu Ha Oiinep —
depMa ¥ YUWICHH.

Jlumepamypa: [9].

13. KopenyBane. CTenen ¢ pannoHaJjieH nokasare.

BbnpochT BKIIOUBA TeopeMaTa 3a ChIIECTBYBaHE Ha KOPEH n-TH, OTpeieieHre 3a
CTEMNeH ¢ pallMOHAaJIeH MoKa3aTes M JoKa3BaHe Ha KOPEKTHOCTTA Ha TOBa OMNpe/esieHHe.

Jlumepamypa: [7].

14. 3abGenexuTeTHN HEPABEHCTBA.

HepasencrBo Ha Koumu - ByHsikoBcku. HepaBeHctBo Ha Kowum mexay cpeaHo
APUTMETUYHO M CPeIHO reoMeTpuyHo. M3uckBa ce MOHE e1HO JI0Ka3aTeJCTBO Ha
BCSIKO OT HEpaBEHCTBATa, KAKTO M Ja ce AaJaT HAKOM MPUJIOKEHUs Ha HepaBEeHCTBaTa
MpU peliaBaHe Ha eKCTPeMallHU 3a/1auH.

Ilpumepna 3a0aua. Jla ce Hamepu paguyChT HAa LIMJIUHABP C MaKCUMaJieH o0eMm,
BIMCaH B cdepa ¢ JafeH paguyc.

Jlumepamypa: [14].

15. T'eomeTpuunn npeodpasyBanns. ExHakBoCTH H NOTO0OHOCTH.

M3uckBa ce caMo TeopusTa 3a €IHAKBOCTUTE, a UMEHHO: ONpeeeHHe 3a €JHAKBOCT
B paBHMHATA; aKCHMOMa 3a €IHAKBOCTHUTE; TEOPEMa 3a 3aJlaBaHe Ha €IHAKBOCTHUTE; POJl Ha
€THAKBOCT; MPU3HALIM 3 €THAKBU TPUBI'bJIHULM; OCHOBHH CBOWCTBA HAa OCEBA CUMETPUS,
BbPTEHE, LICHTpaIHa CUMETPUsI, YCIOPETHO MPEHACSHE U TUTh3rallla CUMETPHS; TEOPEMHU
Ha I1las 3a kacuuKalys Ha eIHAKBOCTHUTE.

[TpunaraHe Ha €JHAKBOCTH M MOJOOHOCTH MPH pelllaBaHe Ha 3aJauH.

Jlumepamypa: 5], [17], [18].

16. JInne Ha MHOTOBI'bJIHHK.

OnpenesneHne Ha JMle Ha MHOTOBI'BJIHMK, (OPMYJTMpPOBKA Ha TEOpeMHUTE 3a
CBILIECTBYBaHE M €AMHCTBEHOCT, JOKA3aTEeJICTBO HAa TeopemMara 3a eJMHCTBEHOCT.

PewaBane Ha 3anauu 3a simue Ha Gurypu.

Jlumepamypa: [5] n yueOHULMTE O MaTeEMATHKA 3a CPEHOTO yUMIIHILLE.

17. Teopemu na Menesaii u YeBa. 3a0e/1e:kHTEJHH TOYKH B TPHbI'BJIHAKA.
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JoxkazarencTsa Ha Teopemute Ha MeHenail u YeBa. M3nosi3BaHe Ha Teopemara Ha
UeBa 3a ompeaessHe Ha LIGHTbpa Ha BIIMCaHaTa OKPBKHOCT, MEIULIEHTHPA,
OpTOLEHTbpA, TouKaTa Ha JKeproH u Toukara Ha Hareu.

[Ipunarane Ha Teopemute Ha MeHenali 1 UeBa npu pelllaBaHe Ha 3a/layuu.

Jlumepamypa: 5], [15], [16].

18. Tpucrenen m MHOrocreHeH brbj. CHHycOBAa H KOCHHYCOBa TeOpeMH 3a
TPHCTEHEH bI'bJI

OnpeneneHue 3a TPUCTEHEH W MHOTOCTEHEH brbj. DopMyJUMpoBKa WU
JI0Ka3aTeJICTBO HA CMHYCOBaTa U KOCHHYCOBaTa TEOPEMHU 32 TPUCTEHEH BI'bJI.

PelaBaHe Ha 3ajauu 32 MHOTOCTEHHHU BIJIH.

Jlumepamypa: [5] v y4eOHULIUTE MO MaTeMaTHKa 3a CPEIHOTO YUUJTUIIIC.

19. Komniworbpuu cucremu. [Ipuaunnu na aeiicreue. OCHOBHH KOMIOHEHTH
HA KOMIIOTHPHHTE CHCTEMH — XaPAKTEPHCTHKH.
1. BpoiiHu cucTeMu - AeceTHYHa, IBOMYHA, IIECTHAIECETHYHA, P-UYHA.

[IpeBoa Ha uKciIa OT €HA MO3ULIMOHHA CUcTeMa B ipyra. @opmysia Ha XopHep.

OcHOBHU UH(pOpMaIMOHHU aeiiHocTH. MHpopMmanoHeH npoiec. O0mia
cxema Ha MH(POPMAIMOHHHUTE TIOTOLH.

Januu. Enuauinm 3a uaMepBaHe Ha KOJMYECTBO JaHHHU.

[TpuHIKMIHA cXeMa Ha KOMITIOThpA.

LlentpasieH npouecop. CTpyKTypa U OCHOBHH XapaKTePUCTUKH.

[TameT. OCHOBHM XapaKTepHCTUKH. BbTpeiiHa namMet. BbHIHA mamer.

[Mepudepnu ycrpoiicTsa - knacudukanus. [Tpumepu. Knacupukaiws u
OCHOBHHU XapaKTEPUCTHKA HA MOHUTOPUTE, AUCKOBUTE YCTPOUCTBA, IPUHTEPUTE
W Jp.
8. biokoBa cxema Ha MepcoOHATHUTE KOMITIOTPH.

Jlumepamypa: [6], [10], [23].

N

NownAEwWw

20. OnepannOHHH CHCTEMH — OCHOBHH (QyHKIHH, KJacH(PHKALHAS.
IlorpeduTtenckn untepdeiic — Buaose. 'paduuen norpeduTecku HHTEpheiic.
®Daiij. PaiinoBa cucrema. [Ipnjioxkau nporpamu.

1. CowmnHoct Ha OC. Knacudukauus cnopen Opoit morpedutenu, Opoii mpouecu

v T.H. XapaKTepHU 0cOOeHOCTH Ha Hali-paznpocTpanenure OC — Windows u
Unix.
2. OCHOBHM (pyHKLHUH.
3. OCHOBHHU CTPYKTYpPHH KOMITIOHEHTH, iiepapxus U (yHKLHOHATHO
npeaHa3HaYeHHe:
v' Slapo, npoliecop, KOMaH/IEH €3HK, anapaTeH uarepdeiic (apaiiepn);
v Tlorpeburencku uHtepdetic-sugose. OCHOBHU €JIEMEHTH Ha
rpaduuHus uHTepdeiic;
v BbHIIHK KOMaHAU-CEPBU3HH MOTPEOUTEIICKU TPOTrPaMHU.
4. OpraHuzauus Ha JaHHUTE BbPXY MarHUTeH JUCKOB HOCHUTE.
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4.1 ®duznuecka opraHuzauus. OCHOBHU MOHSTHUS — CEKTOP, KI'bCTEP,
aJipec Ha CeKTop.
4.2. Jlornuecka opranusawus. Mepapxuuna daiinosa cuctema. OCHOBHH
MOHSITUS:
v Tlanka (AUpeKTOpUs) ¥ MOHATUS CBbP3aHU C TAXHATA
ilepapxusi;
v DaiiloBe — UMEHOBAHE, OCHOBHU aTPUOYTH, BT, MTBJIHO UME
Ha (aiin, macku. [Tpumepu.
v OCHOBHHM onepalLyu ¢ (aiijioBe U Manku.
5. [TlpunoxHu nporpamu ¢ o010 MpeaHa3HauYeHue (3a TekcToo0padoTKa,
€JIeKTPOHHHU TabauLu, 6a3u OT JaHHU U T.H.)
Jlumepamypa: [1], [2], [3], [4], [22].

21. Komurorspun mpexn. Tonosorun. Moaenan. Ilporokosnun. Aapecupane.
Yeayru.

Tononoruu. OSI u TCP/IP moaenu. OCHOBHU €AVHULIM Ha pa3IMUYHUTE HUBA Ha
OSI u TCP/IP monenute (1aHHU, CETMEHTH, TIAKETH, KaapH, CUrHaiu). [TpoTokonu Ha
npusioxkHo HuBo (http, smtp, pop3, dhcp, dns, ftp), ycayru (eaexkTpoHHa momia, Www,
DNS). IIporokosu Ha TpaHcnopTHO HUBO (TCP, UDP) — ocCHOBHU XapaKTepUCTHKH.
AnpecupaHe Ha TpPaHCMOPTHO HHUBO (MOPTOBE, MOPTOBE Ha YECTO M3IOJ3BAHUTE
NPOTOKOJIM Ha MPUJIOKHO HUBO). AipecupaHe Ha MpekoBO HUBO - [Pv4 aapec, macka,
KJacoBe azapecu, npumepu. EtepHer Mpexu — npuHuun Ha aeiicteue (CSMA/CD).
[Ipotokonu - IP, TCP, SMTP, DNS, FTP.

Jlumepamypa: [13]

22. O0ekTHO-OpHEHTHPAHO NporpaMmupane. OCHOBHH KOHIENIHHA H CpecTBA
HA e3HKAa 3a peanu3anusaTa uM. OCHOBHH THNOBE IaHHH H MACHBH OT JAHHH.
OCHOBHH YNPaBJISBAIIH KOHCTPYKIUH. [ pynupane Ha KOHCTAHTH ¢ THI enum,
CcpeACTBa 32 00X0K1aHe HA KOHCTAHTHTE H TUPEKTEH JOCTHI 10 THAX,
NPHJIOKEeHHs HA get () MeTOAH HA THI enum.

OCHOBHM THUNOBE AAaHHW - MPUMUTUBHU U pedepeHTHH AaHHU. EgHOMepHU U
MHOrOMepHU MacuBU. OCHOBHM YMpPaBJSBAIlIM KOHCTPYKLUMH — TPUCBOSIBAHE Ha
CTOMHOCT, pa3KJIOHSBAHE HA W3YMCIUTENHUS NpPOLeC, LUMKIWYHU H3YUCIIUTENIHH
npouecu. EneMeHTapHU aqropuTMH ¢ MacHBM - HAMUpaHe Ha cpejHa, Hali-Majika U
Haii- rojisiMa CTOMHOCT, pa30bpKBaHE Ha e€JIEMEHTUTE Ha MacHB MO CJIy4YaeH HauyuH,
TpaHCMOHUPaHe Ha ABYMEpHA MaTpULia, YMHOXKEHHE HAa MAaTPULIU U Tp.

Jlumepamypa: [24], [25], [26], [28].

23. KnacoBe n cb31aBane Ha 00ekTH. [IpuHunn B 00€KTHO-OPHEHTHPAHOTO
nporpamMupasne 3a MoJeJHpane Ha KjJacoBe. Onucanue HA CBOHCTBA H MOBeeHHe
CbhC CPeICTBATA HA €3HK 32 00eKTHO-OPHEHTHPAaHO nporpamupane. CTAaTHYHA H
HECTATHYHH IAHHH U MeTo/AH. Set U get MeTOAH, BHI0Be KOHCTPYKTOPH. IIpuHmun
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HA KOMIO3HIHSATA NPH MOAeIHPaHe HA KJIacoBe H 0CO0eHOCTH Ha set u get
MeTOAH B TO3H ciy4aii. [Ipumepu.

Jedbunupane Ha motpedutTencku kiaac. OOEKT, KOHCTPYKTOPH, moApazouparl ce
KOHCTPYKTOp, Moj3BaHe Ha this , ocobeHOocTH Ha set W get Meroaure,
M3I0JI3BaHE U CMMCHIT Ha crieludukaTopure public, private, static 3a nosera
M MeToAu Ha kjaca. IIpesapexxnaHe Ha MeTOAM (KOHCTPYKTOpH). JIMHAMHUHU U
cTaTUYHU monera u Meroau, f£inal pganHu. Cb3gaBaHe Ha KJIacoOBE, KOWUTO
Karncyaupatr B cebe cu pedepeHTHU HaHHU — MPUHYUN HA KOMNO3UYUsMA TIPH
MO/JIEJIMPAHE Ha KJIacOBe.

3abenescka. Ha w3nura ce ouakBa oOscHeHHATa Oa ObAAT MOAKPENEHH C

NOJXOIAUIM MPOCTH MPUMEPH - KOPEKTHA MporpaMHa peanusanus Ha Java.

Jlumepamypa: [24], [25], [26], [28].

24. HacaeasiBane u noiumopdusbm. Kitac Object. AGCTpakTHH KjacoBe H
untepdeiicn. [IpeodpasyBane Harope u npeodpasybane HaaoJy. I[Ipunoxenns.

HacnensBane - 6a30BM M NMpPOMW3BOJHHM KJIacoBe, MepapXxus Ha HACJEICTBEHOCT.
KoHeTpykropu B ciyvail Ha HacaencTBeHocT. [IpeneduHupane u aoaeguHupaHe Ha
KOMIIOHEHTH (mojieta W Meronu). JlocTenm 10 HacileqeHW W npeaeuHupaHu
KOMITOHEHTH, JaHHU U MeTonau. [lomumopdusbm - aeduHunms. AOcTpakTeH Kiac U
abctpakteH Meto. JeduHupane u peanusauus Ha uHTepdeiic. Criocod 3a 0OpadoTka
Ha OOeKTH , MPOW3BOJAHM Ha JAaJeH Kilac WM uHTepdeiic, KaTo ce H3Mo3Ba
nojaumopdusbM. [IpeodpasyBane ,,nacope” u npeodbpasyBaHe ,,Hadon)y”.

3abenescka. Ha n3nura ce oyakBa o0scHeHHUsATa Ja ObJAT MOAKPENIEHH C
MOAXO/SILLM MPOCTH NMPUMEPH - KOPEKTHA MPOrpamMHa peain3aius.
Jlumepamypa: [24], [25], [26], [28].

25. MaiinoBe u motonu oT AanHu. [I[puxBamane u npegaBane Ha
H3KJII0YeHHs, BUI0Be NporpaMHa peaaunszanus. Bugose ¢aiiioBe 1 ocHOBHH
onepanuu ¢ QpaiisioBe. Uerene u gopmaTupano nucane Ha TeKcToB (aii ¢
nocjenoBartesed 10cThn. Cepuaau3npane H JecepHaan3npaHe Ha 00EKTH.
IIpunoxenus.

[IpencraBsHe Ha JaHHU BBB BTOpPUYHATA MaMeT, OCHOBHHM MOHATHUA (LHM(POBO
NpecTaBsHe Ha JaHHU W OCHOBHHU TUIOBE JaHHU, ASCII u Unicode TaOnuiu,
noJje, 3anuc u Qaiin). Padora ¢ daiiioBe ¥ MOTOLM JaHHU - KJIACOBE 3a paboTa ChC
CUMBOJIHO M OMHapHO OasupaHu (nBouyvHH) (aiioBe. OOpabOTKAa HAa W3KIIIOUYCHMS -
NpUXBalllaHe W TpejaBaHe Ha u3kioueHre. OCHOBHM onepauuu ¢ ¢aiiose. YeTeHe u
nUcaHe Ha 3amucH B ciyvaii TekcToB daiin. CepuanuzupaHe Ha 00eKTH, NPEAUMCTBA U
nporpamMHa peanuszauus. YereHe W mucaHe B ciyyaii OMHapHO OazupaH (JIBOMYEH)
(aiin ¢ u3nosn3BaHe Ha cepuanu3alus Ha OOSKTH.
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Vkazanue 3a nosa3paiuute e3uka Java: Jla ce pasrienar class Scanner |,
class Formatter - MeTOaU U U3KIIOUeHUs. OTHOCHO cepuau3upaHe Ha 0OEKTH -
Serializable 00eKTH, class ObjectOutputStream class
ObjectIntputStream, 3a  OuHapHOo  OasupaH  aiin - class
FileInputStream, class FileOutputStream. [IporpamHara peanuzauus
Ha BCEKM OT MOCOUYEHUTE CJlyyau Jia ce MPEeACTaBM KOPEKTHO Ha e3uKa Java KaTo ce
M3M0JI3BaT KPAaTKU CTATUYHU METO/IH.

Jlumepamypa: [24], [25].

26. Jluneiinu cTpykTypu oT AaHHU. CTeK, ONAMIKA, CIHCHK.
Camopedepupamu ce kiaacope. OCHOBHH onepanni BbPXY TAX H peajn3anuara
um. [Ipumepu 3a npunokenus.

Knacuyecku TUMOBE NaHHU - CBbp3aHu cnuchiM (linked list). JlepuHuims
Ha Bb3eJl KaTo camopedepupail ce kiac, AeGUHULUS Ha CBbP3aH CIIUCHK M BUJIOBE
CBbpP3aHMU COMCHLUM MO HauyMHA Ha 0o0XxoxaaHero WM. [IporpamHa peanuzauus Ha
NOTpeOuTENICKH NeUHUpaH Kjac Ha CBbp3aH CIMCHK C METOAM 3a Jo0aBsHE Ha
Bb3€J1 B HAYAJIOTO M Kpasl Ha €THOCBbP3aH CMMCHK W M3TPUBAHE HA Bb3eJ OT HAYAJIOTO
M Kpasi Ha eIHOCBbp3aH crnuchk. Crek (stack) u onaika (queue) - aehuHULMS,
criecu(UKaLMs Ha OCHOBHUTE METOAM 4pe3 UHTepdeiic U mporpamHa peanuzaius (no
M300p KaTo OHaclie[sBaHe WM KOMIMO3WLMSA Ha CBbp3aH cnuchbk). [lpunoxeHue Ha
CTEK B aJITOPUTMUTE 3a MpEACTaBsSHE Ha apuUTMETHYeH u3pa3 oT infix B oOpareH
MOJICKM 3alluc M MpecMsATaHe Ha apuTMETHYeH u3pas, 3alajeH B postfix — na ce
WIIOCTpUpAT ¢ KpaTKu npumMepH (0e3 nmporpamHa peaausaiis).

Jlumepamypa: [25], [27].

27. {bpBOBHAHH CTPYKTYpH AaHHU. BuaoBe. bunapuo (1Bom4Ho) AbpBO -
AepMHHNHSA, THNHYHH AJTOPUTMH H HporpamMHa peanu3anns. OOXoxkaaHe Ha
OuHapHO ABPBO 3a TbpceHne- preorder, inorder wu postorder. Tlpumepn 3a
NPHJIOKEHHS.

CTpyKTypa OT JaHHHM JBOMYHO HapeAeHO IbPBO- Ae(UHULMS HA BB3EJ Ha IbPBO
Kato camopedepupanl ce kiac, AeGUHULKMS Ha OUHAPHO (ABOUYHO) ABbPBO, OCHOBHU
[OHATUSA M HauyuHU 3a OOXOXKJAAHETO Ha JbpBO- preorder, inorder u
postorder. llporpamMHa peanu3auusi Ha Kjac, peajusupaill ABOMYHO HapeAeHO
J'bPBO M OCHOBHHUTE METOJM 3a 0OXoxkaaHeTo My. [lpeacraBsHe Ha apUTMETHUEH
U3pa3 upe3 JBOMUHO IbPBO U MPECMATAHETO MY.

Jumepamypa: [25], [27], [29].
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28. CTpykTypa OT 1aHHHU rpad) — OCHOBHH NOHATHS, Ae HHHIHS, BH/IOBE,
npeacraBsine H o0xoxkaane. OOXoxgaHe B IbJI0OOUMHA U 00X0XK/AaHe B IUPHHA,
nporpamMua peanun3anus. [Ippvepu 3a npuioxenns.

CrtpykTypa OT 1aHHU rpad- OCHOBHU MOHSATHS, CBOMCTBA U MpEJCTaBIHE HA rpad
ype3 Marpula Ha WHUMAeHTHOcT. Kiac, peanusupaiy HacoueH rpad ¢ Terja
(directed weighted graph)- ocHOBHU MeToau (noOaBsHe/MpeMaxBaHE Ha
Bb3eJ W JIbra, HaMHUpaHe Ha CbCEIHWUTE Ha [aJeH Bb3eJ U Tp.). AJIropurMu 3a
o0xox1aHe Ha rpad B IbJIOOYMHA U MpUHA. HamupaHe Ha Hali-KpaThbK MBT MEXY
JiBa Bb3eJia - airopuThM Ha Dijkstra (J1a ce WIIOCTPUPAT CTHIKUTE rpauuHo, 0e3
nporpamHara peaausanus).

Jumepamypa: [25], [27], [29].

29. OCHOBHH AJITOPHTMH 32 COPTHPAaHe H ThPCeHe. AJITOPHTMH 3a
MOC/1eI0BATE/IHO H OHHAPHO ThpceHe. AJITOPUTMH 32 COPTHPAHE - HTEPATHBHH (
Coprupane ¢ u3oupane, Coprupane ¢ BMbkBane) u pekypcuuu (bbp3o
coptupane, CopTupane upe3 ciinBane).

OO011a nocTaHOBKA Ha 33a4uTe 3a ThPCEHE M COPTUPAHe Ha MacUB. AJITOPUTMH U
nporpaMHa peajiu3allds Ha TbpceHEe B MacuB (Memoo Ha nociedosameninomo
mwpcerne U Memoo na bunapno mopcerne). AITOPUTBM W NIPOrpaMHa peanu3alus Ha
MOHE €/IMH UTepaTUBEH MeToJ 3a coptupaHe (Copmupane ¢ usoupane, Copmupane ¢
8MbKEaHe). ANropuTbM U MpOorpaMHa peaiusalus Ha MOoHe €IMH PEeKypPCHBEH METO]
3a coptupane (bvpso copmupane, Copmupane upes causane).

3abenesicka. Tlpu nporpamHa peanusauus Ha e3uka Java aJrOpPUTMUTE 1a Ce
onuuiaT ype3 CTaTUYHM METOJM Ha TNOTpeOuTeNcKHM AepUHMpaH Kiac, KbAETO
THPCEHETO U CHOTBETHO COPTHUPAHETO Ja Ce M3MbJHIBAT CIPsIMO MacuB OoT Object
eJIEMEHTH, MojaaJeH KaTo (opMajeH mapaMmerbp. Peanuzanusara ga mpeanosiara, 4e
TUTBT HA €JIEMEHTUTE Ha MacHUBa, KOWTO ce W3MO0JI3Ba KaTo (PaKTUYEeCKH MmapameThp,
npeaeduHupa Metoga equals (Object 0) Ha kiac Object u peanusupa
uHTepdeiica Comparable. Jla ce KOMEHTHpa 3all0 M B KOM Ciy4yaii ToBa ¢
HEOOX0IUMO.
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