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HpI/I SAIBABAHC HA IbpPKAaBCH U3MNUT BCCKU CTYJACHT € IJIBXKCH Aa HOCH CTYJACHTCKAaTa CU KHMXKKaA, 1a CC
sIBU HABpEMEC Npea MPpCABAPUTCIHO OIIOBECTCHATA 3aJla U Jia CIIa3! YKa3daHUsATa Ha KBECTOPUTEC 3a
HaCTaHsBaHC B 3ajiaTa.

JBpkaBHUAT U3MUT MO CHEUUATHOCT ,, KomniomvpHu Hayku’e B IB€ YaCTH, KOUTO CE TIPOBEKIAT B
nBa aHU. [Ipe3 mbpBUS JCH U3MUTHT € MPAKTHUYCSCKU (pPEIIaBaHe Ha 3a/1a4M) C IPOIBIDKUTEIHOCT 3
actpoHomuuecku yaca. Kem Bbopocu ¢ Homepa ot 1 10 8, 11, 12, ot 14 1o 21 u ot 27 g0 31, morar
na ObaatT gajieHu 3aaadu. Bropus qeH u3nuThT € TeopeTrueH. M3Ters ce eluH BhIPOC, KOUTO ce
pa3BuBa 3a 2 acTPOHOMHYECKH Yaca. PaboTuTe ce mpemaBar u ce mpaBu KpaTka MmouuBka. Termu ce
BTOPH BBIPOC, KOMTO CHIIO C€ pa3BUBa 3a 2 yaca.

IIo BpPEMC Ha BCsKa €1Ha YacCT OT U3IMTA JIMCTATa 3a MMCAHE Ca OCUT'YPCHHU U NTOATICYAaTaHU OT q)MI/I,
ApPYyTH HE C€ BHACAT. IIumie ce caMo ¢ XUMHUKAI - 3aAbIKUTSIIHO CUH WU YCPCH LBAT. MoauB Moxe
Ja C€ U3Mo0J3Ba CaMoO 3a YCPTCIKU.

ITo Bpeme Ha M3MUTa MOXKE JIa C€ M3MOJ3Ba O(UIMATHO U3/1a/ICHO KOIIKE Ha KOHCIEKTa (ToJy4aBa ce
oT KBecTopute). Benuku apyru mocobust ca 3a0paHeHU.

3a0paHeHO € U3MOI3BAHETO Ha €JICKTPOHHH YCTPOMCTBA OT BCAKAKBB BUI. He0OX0AMMO € BCUYKH
BHECEHU MOOWJIHU YCTPOMCTBA M KOMIIIOThPHA TEXHHKA J1a ObJIaT U3KIFOUYCHHU TIPS/ 3all0YBaHe Ha
W3MUTA U J1a ObIAT OCTaBEHH Ha ONpeeICHUTE 3a [eNTa MecTa. HaMupaHeTo npu CTyAeHTHTE Ha
HEeperJIaMeHTUPAaHU TIOMOIIHU CPEJICTBA CE CUMTA 3a OMUT 3a npenucsane. [1o Bpeme Ha U3NMUTa HE ce
BOJST pa3roBOpH, HE ce MYIIH U He ce U3JI13a OT 3a1ata.

Pa6OTI/ITC C€ O CHABAT OT KOMHCHA. HpaKTI/I‘ICCKI/IﬂT 1 TCOPCTUYHUSAT U3MUT CC OLCHABAT IMOOTACIHO.
[Ipu nonosxenue, 4e ¥ Ha JBaTa U3MKTA OIICHKATa € To-rojisiMa Wi paBHa Ha 3.00, To kpaiiHaTa
OIICHKA OT JIbPKaBHUS M3IUT € 3aKphIJICHATA IO MTPaBUIaTa CPSIHO apUTMETUYHA OIICHKA OT JIBaTa
n3nuta. B npotuBeH citydaii onenkara e ¢inab (2.00). Ouenkara ce 3aKpbIJisl 0 BTOPY 3HAK CIIE]T
necernuHara 3aneras. OLUEHKUTE ca OKOHYATEIHU U HE TOJUIekKAaT Ha MpepasriiexaaHe.

Cnopen npaBunauka Ha CY CTyICHTUTE HAMAT MIPaBO HA SBSBAHE 3a MMOBUIIaBaHE Ha oreHka ot U,
aKo Toi e 6mi ycrenrHo nojoxeH. HamomusiMe Ha ctyaenTute, e criopes; 3BO 3a mpoabirkaBaHe Ha
oOpaszopannero B OKC ,,Maructsp” (cpelny 3amiaimane) ¢ He00X0auMa OlleHKa HalH-MaJIKo
,J1006p” oT muruiomata 3a OKC ,,bakanaebp”.
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KOHCIIEKT 3A ABbPXXABEH U3IIUT
3A COEHUAJIHOCT “KOMIIOTHPHU HAYKUN”

OCHOBH HA KOMITIOTBPHUTE HAYKHN

MmuoxecTtBa. JlekapToBo npousseacnue. Penanuu. @yHKIMY.

OcHOBHM KOMOWHATOpHH TPUHIMIKA U KoH(purypamuu. PexypeHTHH
YpaBHEHUSI.

I'padu. InpBera. OOx0xmanus Ha Tpadm.

Kpaiinu aBromatu. Perynspuau e3unu. Teopema Ha Kiunu.
KonTekcTHO-cBOOOIHN TpamMaTrKe 1 e3uitd. CTEKOBH aBTOMATH.

CnoxxHOCT Ha aNropuTbM. ACHMIITOTHYHO TIOBEICHHWE Ha I[EIOYHCICHH
¢dyaxmun (O-, Q-, -, o- u w-HOoTarws). CI0XKHOCT Ha PEKyPCUBHU MPOTPAMH.
AnroputMmu B rpadu ¢ Terna Ha pedpaTta. OIEHKH 3a CJI0KHOCT.

JuaamuyaHo iporpamupane. OIeHKH 3a CI0XKHOCT.

AAPO HA KOMITIOTBbPHUTE HAYKH

KommtorspHu apxutextypu. @opmaru Ha AaHHUTE. BbTpeliHa cTpyKTypa Ha
LIEHTpaJIeH Mpolecop — OJIOKOBE U KOHBEHpHA 00pab0TKa, HHCTPYKIIUH.
CrpykTypa u Hepapxus Ha namerta. CerMeHTHa U CTpaHWYHA Mpeagpecarysl.
CucteMa 3a IpeKbCBaHE — IPHOPUTETU U OOCITyKBaHE.

QaitnoBa cucrema. Jlormuecka opranmzanus U GU3NIECKO TPEICTABSIHE.
VYnpaBneHue Ha MPOLECH U MEXIYTIPOLECHU KOMYHHUKALIUH.

Kommiorbpan wmpexu u mportokonn — OSI momen. MapmpyTtuzanus.
[Iporokonu IPv4, IPv6, TCP, DNS.

[Ipouenypao mporpamupaHe - OCHOBHM WH(OPMALMOHHH W aJTOPUTMUYHU
CTPYKTYpH.

O6exTHO oOpueHTHpaHO Tporpamupane. OcHOBHU mnpuHIWH. KiacoBe u
obextu. HacnensBane u unkamncymnauus. [lapamerpuuen nonumopdusem.
Crpyktypu ot gaHHu. CTek, omamika, CHUCBK, KOPeHOBO AbpBO. OCHOBHHU
olepaluu BepXy Tix. Peannzammus.

OOma xapakTepucTUKa Ha (QYHKIMOHAJIHUS CTHJI Ha [POTpaMHUpaHe.
Hedunupane u nznon3sade Ha GyHkuun. Mozgenu Ha oueHsBaHne. PyHKUNU OT
no-Bucok pea. Cnuckiy. [loTonu u 0TI0XE€HO OLIEHSIBaHE.

CuHTakcMC M CeMaHTHKa Ha TepMoBeTe M (hopMynuTe Ha HPEAMKATHOTO
CMSITaHE OT I'bPBU pea. Y HUPHUKALHA.

MeTtox Ha pe30TIOLMATA B CHKIUTEIHOTO M B NPEAUKATHOTO CMSTaHE OT
I'bpBU pea. XOPHOBH KJlay3H.

basu ot nanHu. PenanuoHen mojen Ha JaHHUTE.

baszu ot nanuu. Hopmanau dhopmu.

TbpceHe B IPOCTPAHCTBOTO OT CHCTOSIHUSA. | eHETHUHH alropuTMH.
ChBpeMeHHU COPTYEPHHU TEXHOJIOTHH.

ApPXUTEKTYpH Ha COPTYEPHHU CUCTEMHU.
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MATEMATUKA U INTPUJIOKEHUSA

CuMeTrpuyHH orepaTopu B KpaWHOMEPHH €BKIUAOBU MpocTpancTBa. OCHOBHU
cBolicTBa. Teopema 3a TraroHaau3aIusl.

CumverpuuHa u anTepHaTmBHa rpyna. Teopema Ha Keitmn. Teopema 3a
XOMOMOP(U3MHUTE HA TPYIIH.

Teopemu 3a cpemgnure croriHoctu (Pom, Jlarpamk n Komm). @opmyna Ha
Teinbp.

Onpenenen wHrerpan. Jledbwnumus wu cBoiictBa. UMHTerpyemoct Ha
HernpekbeHaTn pyHknmn. Teopema Ha HroToH-JlaiOnmMII.

VYpaBHEHUs Ha IpaBa U paBHUHA. DOPMYIIH 32 pa3CTOSHHUS.

Wrepannonan MeTOM 32 pelraBaHe Ha HETMHEWHN ypaBHEHUS

JluckpeTtHn pasmpenciieHHs. PaBHOMEpHO, OWHOMHO, TE€OMCTPHUYHO U
IToacoHoBO pasmpeneiieHue. 3amadd, B KOWTO BBH3HWKBAT. MOMEHTH —
MaTeMaTHYECKO OYaKBaHE U JACIIEPCHSL.



AHOTAIIMU HA BBITPOCHUTE

1. MuoxectBa. JlekapToBo npousseaenue. Peganun. @yHkouu.

AkcuoMaTHu3alysl Ha MHOXKECTBaTa — aKCHOMHU 3a 00eMa, OTIENISIHETO, CTCIICHHOTO
MHOKECTBO M MHIYKTHBHO T€HEpHpAHWTE MHOXKECTBA. MareMaTniyecka HHITYKITHSL.
OcCHOBHU oOmepaluu BbPXY MHOXECTBA W TEXHHUTE cBoicTBa. Hapenena nBoiika u
HapeneHa n-opka. JlekapToBo mpousBeneHue U 0000meHo JlekapToBo Mmpon3BeeHne
Ha MHOXKecTBa. Pemarus Hax n nomeitHa. CBolicTBa Ha OMHApHUTE penanuu. Penanuu
Ha EKBHBAJEHTOCT W KIACOBE HA E€KBUBAJICHTHOCT. Perammm Ha yacTWdyHa Hapeaoda.
Huarpamu Ha Xacce. Pemanmu Ha mbiHa Hapen6a. MuHMMaleH M MaKCHUMalleH
€JIeMEHT B pelanus Ha JacTW4YHa HapenOa. Biarane Ha dacTudHa Hapeaba B IThJIHA
Hapenbda — TOMOJIOTMYHO coptupane. YacTtuunu W ToTanHU (yHKIUH. MHeknuw,
Oomeku u cropeknuu. JlepuHnIns Ha KpaifHO MHOXKECTBO W Ha KapAWHAIHOCT Ha
KpaiiHO MHOXkecTBO. Jlepunuius Ha n3dpoumo Oe3kpaiiHO MHOXxecTBO. [IpuHIIMT Ha
Hupuxe.

Ipumepnu 3a0auu

1. Ja ce mokaxe, 4e MHOXKECTBaTa, OMMMCAHU OT JAJCHU M3Pa3H, ca PaBHH: OWIIO
ype3 TabiuIa, OWII0 Ype3 U3I0I3BaHe Ha CBOMCTBATa Ha OTNIEPAllii BbPXY MHOXECTBA.
2. Jla ce nmokaxke WM ompoBeprae, ye qajieHa OWHApHA penanvs UMa JaJeHO
CBOMCTBO.

3. Jla ce ompenmensT KiacoBeTe Ha EKBHUBAJCHTHOCT Ha JaJieHA penanus Ha
€KBHBAJICHTHOCT.

4, Ja ce nokaxke o WHAYKIHUS AaJIeHO TBHPJICHHE BbPXY €CTECTBEHUTE YHCIIA.

5. Ha ce nokaxke TBbpAEHUE Upe3 NpUHLMIIA Ha Jupuxie.

Jlumepamypa: [12], [30], [36].

2. OcCHOBHM KOMOMHATOPHM NPUHHUUNHM HW KoHpurypauuu. PexypeHTHH
YPaBHEHUSI.

DopMynMpPOBKM Ha MPUHIMIIUTE Ha M30pOMTEIHATAa KOMOMHATOPHUKAa — MPHHIUI Ha
Hupuxie, npuHIMNn Ha OWEKNWsATa, NPUHIMI HA CHOMpPAHETO, NUPHHIUI Ha
W3BAXJAHETO, MPUHIMI HAa YMHOXKEHHETO, MPHUHIMII Ha JEJeHHWETO, MPUHIMUN 3a
BKIIFOYBaHE W U3KIIOYBaHE (C JIOKA3aTeJICTBO). OcHOBHHTE KOMOWHATOPHH
koH(urypamuuu: ¢ win 0e3 Hapeada, ¢ wiu 0e3 nmosTapsHe. M3Bexmane Ha GopMyuTe
3a Opos HAa OCHOBHUTE KOMOMHATOPHH KOH(UTYpaluu. BUHOMHU KOEQUIMEHTH U
Teopema Ha Hroton. [lokazarenctBa Ha KOMOMHATOPHHM TBXKIECTBA  Upe3
KOMOMHATOPHU pa3ChKJeHUs (TMPUHIUI Ha JABYKPaTHOTO OpoeHe). ANTOpPHTHM 3a
peliaBaHe Ha JIMHEHHHM PEKYpEHTHH YpaBHEHHMsS C KOHCTAHTHH KOS(QUIIMEHTH —
XOMOTEHHU ¥ HEXOMOTE€HHHU.

Ipumepnu 3a0auu

1. Ja ce Hamepu OpoAT Ha yacTHYHUTE (QYHKIUH, HA TOTATHUTE (QYHKIIUUTE, HA
WHEKLMHU 1 Ha CIOPEKIUHUTE OT KpalfHO MHOXKECTBO A B KpaifHO MHO>KeCTBO B.



2. Jla ce HaMepH OPOST Ha Pa3IMYHKUTE [EIOYUCIECHH PEIICHNS Ha YPaBHEHHE OT
BUIA X; + Xp + ... + X, = M, Taka 4e BCHYKH X; ca HEOTpHIATEIHH W TpsiOBa Ja
YIOBJIETBOPSIBAT PA3JINYHU IPYTH YCIOBHS, HAIPUMED X; > C;.

3. Jla ce pemy 3aa7eHO JMHEWHO (XOMOI'€HHO HJIM HEXOMOTE€HHO) PEKYPEHTHO
ypaBHEHHE ¢ KOHCTAHTHH KOE(DUIIHEHTH.

Jlumepamypa: [12], [30], [36].

3. I'pa¢u. IvpBera. O0x0:x1aHusI HA rpadm.

Jeduanmny 3a kpaeH opueHTHpaH (MyITH)rpad 1 KpaeH HeOpUeHTHpaH (MyaTH)rpad.
Hedunnmny 3a mpT (IUKBI) B OpUEHTHPAH W HEOpHEeHTHUpaH Mynturpad. CBbp3aHOCT
W CBBP3aHU KOMIIOHCHTH Ha Tpad. [eduHunuss Ha IBpPBO M KOPEHOBO JBPBO.
JIoka3aTelcTBO, e BCIKO KOPEHOBO ABPBO € abpBo U [V|=|E|+1. [TokpuBaimo 1ppBo Ha
rpad. O0xoxmane Ha Tpad B mmpuHa W IhiadounHa. OilepoBH 00XOKIAHHUS Ha
mynturpad. Teopemu 3a ceinectByBaHe Ha OinepoB IUKBI (C JI0Ka3aTelCTBO)
OfinepoB IBT.

Ipumepru 3a0auu

1. /Jla ce mocTpou MOKPHUBAIIO AHPBO HA 3a/1aJieH rpad) — B MIUPUHA WIH THIO0OYNHA.

2. la ce moctpon OiepoB MUKBI (WK ITHT) B 33a/IH MYJITUTpad WK Ja ce JOKaXKE,
Ye TaKbB [IUKBJI (M ITBT) HE CHIIECTBYBA.

3. Ha ce pa3bue MHOXXECTBOTO Ha peOpara Ha HEOPHEHTHUPaH Tpad HA MHUHHMAJCH
Opoii IpTHINA, HUKOH JBa OT KOUTO HAMAT 0010 pedpo.

Jlumepamypa: [12], [30], [36].

4. Kpaiinu apromatu. Perynsapuu e3unn. Teopema na Knunn.

Herepmunupanu kpaitHu aBToMatu. PerynsapHu onepaunu. HenerepmMuHupanu KpailtHu
aBToMmaru. [IpencraBsHe Ha BceKH HENETEPMUHHUPAH KpPacH aBTOMAT C IETEPMUHHPAH.
3aTBOPEHOCT OTHOCHO peryisipuure onepauuu. Teopema Ha Kimnu. Jlema 3a
nokauBaHeto (UVW). [Ipumepu 3a perymsipHH ¥ HeperyJspHH e3uli. MUHUMH3AIUs Ha
cheTosiHUATA. Teopema Ha Malixun-Hepoya. AJropuTbM 3a  KOHCTpyUpaHe Ha
MUHHMMAJIEH aBTOMAT, €KBUBAJICHTCH Ha aJICH NETEPMHUHUPAH KPAacH aBTOMAT.
Ipumepru 3a0auu

1. /[la ce moctpou IeTepMHHUPAH aBTOMAT, pa3lo3HaBAalll 331aJIH PErYIISPEH €3HUK.

2. llo 3amazeH HelEeTPMUHMPAH KpacH aBTOMAT Ja c€ HaMepu €KBUBAJIETEH Ha HETO
JeTepMUHHUPAH.

3. llo 3agmaneH meTpMUHHMpaH KpaeH aBTOMAaT Ja CE HaMepU €KBHBAJIECHTEH Ha HEro
MUHHMMAJIECH IETPMUHHUPAH KPaceH aBToMar.

4. Jla ce nokaxe, 4e AaJeH €3UK HE € PeryJsipeH.

Jlumepamypa: [12], [31], [33].

5. KoHTekcTHO-cBO0OOAHN rpaMaTHKH U e3nu. CTeKOBM aBTOMATH.
KonrekctHo-cBoOOnHM Tpamatuku. JlppBeTa 3a cuUHTakTH4eH aHanu3. Hopmanna
¢opma Ha Yomcku. CrtekoBH aBTOMaTH. Bpb3ka MeXIy CTEKOBUTE aBTOMAaTH M
KOHTEKCTHO-cBOOOAHUTE Trpamatuku. CBoiictBa Ha 3aTBopeHocT. Jlema 3a
nokauBaHeTo (Xyuvw). [IpumMepu 3a €3HIH, KOUTO HE Ca KOHTEKCTHO-CBOOOIHHU.



Ipumepru 3a0auu

1. Jla ce mocTpoun KOHTEKCTHO-CBOOOIHA rpaMaThKa, opaxkaalia 3a1aeH e3HK.

2. ITlo 3amameHa KOHTEKCTHO-CBOOOJHA IpaMaTHKa Jla ce MOCTPOM CTEKOB aBTOMAT,
pa3no3HaBail e31Ka, MOPOJICH OT IPaMaTHKaTa.

3. Tlo 3amaneHa KOHTEKCTHO-CBOOOJHA rpaMaTHKa, Ja c€ HaMEpU CKBUBAJCHTHA Ha
Hesl KOHTEKCTHO-CBOOOIHA TpaMaTHKa B HopMaiHa hopma Ha YoMCKH.

4. ]la ce nokaxe, 4e AaJICH €3UK HE € KOHTEKCTHO-CBOOOICH.

Jlumepamypa: [12], [31], [33].

6. CJI0)KHOCT Ha AaJIropMTbM. ACHMITOTHYHO IOBeJeHMEe Ha 1eJ04YMCJIeHH
¢ynkmun (O-, Q-, @-, 0- u ®-HoTanust). CJI0)KHOCT HA PEKYPCHBHH NMPOTrPaMH.
Mogenu Ha M3YMCIIEHUATAa — MallMHAa Ha TIOPHHI, MallMHA C [IPOU3BOJIEH JOCTBHI U
e3uK 3a nmporpamupane. JehuHunum Ha (MalIMHHO-3aBUCHMA) CIOKHOCT (10 BpeMe U
maMeT) B Hap-IommMs © cpegHus ciydaid. l[loBegeHne Ha aCHMIITOTHYECKH
MOJIOKUTEIIHUA LelIovHcieHrn GyHkimu — O-, -, &-, 0- u w-HoTauusa. CBOWCTBA U
rpaHu4HH TeopeMu (0e3 mokaszarenctBo). opMynupoBKa Ha TeOpeMara 3a peleHusITa
Ha peKypeHTHH oTHomeHus ot Buna T(1)=&(1), T(n)=a.T(n/b) + f(n), n>1.

Tpumepnu 3a0auu:

1. Tlo 3agameHO acCMMOTOTHYECKH IIOJIOKUTENHA (QYHKIUS Ja ce OMpeleid Aau
MOPSIABKBT M HA pacTeX € B 3aiaieHo oTHomeHue (O-, -, G-, o- Win @-) ¢ IopsIbKa
Ha pacTexX Ha JIpyra 3aJaJeHa aCUMITOTHYECKH MTOJIOKHUTETHA (QYHKIIHUS.

2. Tlo 3agameHu 1Be aCUMIITOTHUYECKH TTOJIOKUTETHH (PYHKIMU J]a c€ HaMEepH KOJIKOTO
MOJKE MO-TOYHO CHOTHOIIEHHETO UM Ha PAacTeX elHa COpsMO Apyra (B TEpPMUHHTE Ha
O-, -, &-, 0- 1 w-HOTaLHS) .

3. Jla ce pemmu 3amaneHo peKypeHTHO oTHomenue ot Buaa 1(1)= &(1), T(n)=a.T(n/b)
+ f(n), n>1, xpaero f(N) e MyATUITMKATHBHA.

4. Jla ce pemy 3a/1aiecHO peKypeHTHO oTHotieHue ot Buaa T(1)= &(1), T(n)=a.T(n/b)
+ f(n), n>1, xpaero f(N) HE € MyATUITMKATUBHA.

Jlumepamypa: [12], [28].

7. Anroputmu B rpagu c Teryia Ha pedpaTta. OLeHKH 32 CJI0KHOCT.

Hedununma Ha MuHMMaIHO mokpuBamo aspBo (MIIJl) Ha cBbp3an rpad ¢ Terna Ha
peOpara. dDopMynMpPOBKa U JOKAa3aTEeJICTBO Ha TeopeMmMara 3a ChIJIACYBAaHOTO
MHOX€ECTBO (YCIIOBHSI 3a HapacTBaHe Ha moamMHoxecTBo Ha MIIJI). Anroputmu Ha
[Ipum n Kpyckan, uMmiaeMeHTaluu U OLEHKa Ha CIOXKHOCTTA. 3a/1a4M 3a Hal-KbC BT
B rpad c terna Ha peOpara. [bppBo Ha Hall-KbCUTE MBTHUILA. AJIITOPUTHM 32 HAMHpaHe
Ha JBbPBO Ha Hal-KbCH IBTHUILA B rpad) ¢ KOHCTAHTHHU Terja 1o pedpara U aaropuTbM
Ha JleiikcTpa. OnieHka Ha CJIOKHOCTTa. AnropuTsbM Ha Dol 3a HaMupaHe HAa BCUYKH
JBOMKH Hal-KpaTKU IIbTULIA.

Ipumepnu 3a0auy: 32124y 3a IPOrpaMUpaHe, CbOTBETHU HA ChIBbP)KAaHUETO HA BBIPOCA.
Jlumepamypa: [12], [28].



8. lunamMmu4Ho nporpamupane. OLEeHKH 32 CJI0KHOCT.

CpIIHOCT Ha aNropuTMHYHATa CXe€Ma ,,JUHAMMYHO NporpaMupaHe” — CBEXKJaHE Ha
3ajjaya CbhC 3aJaJeH pa3Mep KbM 3aJadyd OT ChIIUS BUJ C TO-MaJIKH pa3MepH H
»Memounzanusa”. lIpuHIMI 3a ONTHMATHOCT M KOHCTPYHpPaHE Ha pEIIEHUETO Ha
3ajayaTa OT pelICHUATa Ha MoA3aAaynTe. 3aaull ¢ JTUHelHa Tabuia Ha Mo3a1aunTe
(Haii-mpATAa pacTAia MOApEAHNa). 3amadyd ¢ TPUBrbiIHA TaOMWIa Ha MOA3aJa4HTe
(onTHManHO pa3OuBaHe Ha peAMLa). 3aAa4u C MPaBOBI'bIHA Ta0MIA HA TOJ3adaYNTe
(naii-mpara o0IIa MoApeAnIa Ha IBE PEAMLIH, 3a]]a4a 32 PaHULATa).

Ipumepnu 3a0aqu’ 3a0a49u 3a IPOTrpaMHUpane, CbOTBETHU HAa ChIBP)KAHUETO Ha BBIIPOCA.
Jlumepamypa: [28].

9. KoMnoTbpHu apxuTteKkTypn — ®opMaTu Ha 1aHHHTe. BhTpemHa cTpykTypa Ha
HeHTpaJleH npouecop — 0JIOKOBe M KOHBeliepHa 00padoTKa, MHCTPYKIUH.

O0ma cTpykTypa Ha KOMITIOTPUTE M KOHLENTYAIHO H3IIBIIHCHUE Ha MHCTPYKLUHTE,
3arioMHeHa Tmporpama. dopmatu Ha JAHHUTE — II€JM JBOWYHHU YHCIA, JBOUYHO-
JECEeTUYHU 4YHMCIia, JBOMYHU YHCIIAa C IUIaBallla 3areras, 3HAaKOBH JTAaHHU M KOJOBHU
tabmuiu. Ilentpanen mnpouecop — peructp, AJIY, peructpu Ha CHCTOSHUSTA U
¢maroBere, ONOKOBE 3a YyIpaBleHHWE, Bpb3Ka C MaMeTTa, Jemudpanus Ha
HHCTPYKLIUUTE, IIPEXOIH.

Jlumepamypa: [5], [38], [43].

10. CrpykTypa u iiepapxusi Ha namMerTa. CerMeHTHA H CTPAHHYHA Mpeaapecamnusi.
Cucrema 32 NpeKbCBaHe — MPHOPUTETH U 00CTy)KBaHe.

CTpyKTypa Ha OCHOBHATA maMeT. Mepapxusi — Kelll, OCHOBHA M BHPTyajHa IaMer.
CermMeTHa ¥ CTpaHHYHA MPEAAPECAIHs — CEIEKTOP, JECKPUIITOP, TAOIHUIIM U PETHCTPH
Py CerMeTHa Ipeajpecanus; Karalor Ha CTPaHHIMTE, OMUCATell, CTpaTerud Ha
MOJMsIHA Ha CTPAaHHUIIMTE IPH CTpaHW4Ha mpeanpecaius. CucreMa 3a MPEeKbCBaHE —
BUJIOBE TIPEKbCBAHUA, CTPYKTYpa M 00pabOTKa, KOHKYPEHTHOCT W IPHOPHUTETH,
KOHTPOJIEPH Ha MPEKbCBAHMSATA.

Jlumepamypa: [5], [38], [43].

11. daijinoBa cucrema. Jloruyecka opranusanus u pu3nuecko npeacTraBsiHe.
Jlornuecka opranuzanus Ha ¢aitioBa cuctema (®C). Mmena na daitnoe. Tumose
¢aiinose - 0OMKHOBEH (haiin, crieluaneH (aiii, kaTanor, CHMBOJIHA Bpb3Ka, IpOrpaMeH
KaHal. BeTpermna cTpykrypa Ha daiin. ATpubyTi Ha daiin. Mepapxuuna opraHmsanus
Ha @C - abCONMOTHO ¥ OTHOCHUTEITHO MIBJITHO UME Ha (aiin, Tekyr katanor. duznvecka
opranmzanuss Ha @®C. Crpaterun 3a ynpaBieHHE Ha JHCKOBOTO MPOCTPAHCTBO.
CHUCTEeMHHU CTPYKTYpH, ChIbpKalld WHOOPMAIMS 3a pa3npeesicHHeTO Ha JAUCKOBaTa
MaMeT ¥ ChbXPaHSBAaHU MOCTOSHHO Ha JUCKa: 32 CBOOOJIHHUTE OJIOKOBE; 3a 0JIOKOBETE,
pasnpeziencHd 3a Bcekd eamH (aiin; 3a obmm mapamerpu Ha DC. [lpumepu 3a
¢usnuecka opranuzaius Ha @C: UNIX System V; LINUX; MS DOS; NTFS.
3abenescku: 3a w3nura me ObaAT M30paHU 1Ba OT M30poeHHUTE pUMepH 3a ¢aiinosa
OpraHu3anysl.

Tpumepnu 3a0aqu’ 3aJa49u, ChOTBETHH Ha ChABPKAHUETO HA BHIIPOCA.

Jlumepamypa: [14], [42].



12. YupaBieHue Ha MPOIECH W MEKTYNPOIECHH KOMYHUKAIHH.

OCHOBHU CHCTEMHHM NPUMUTHUBH 32 yIpaBlieHHe Ha mporecu. Ch3gaBaHe Ha MPOILEC.
WsnenHenne Ha mporpama. 3aBbpiiBaHe Ha mnpouec. CHHXpOHU3AIUS  ChC
3aBBPIIBAHETO HAa Tmpoleca-cuH. [lpaBa Ha mpouecH —  MOTPEOUTEICKH
unaeHtudukaropu Ha mpouec. [pymu mporecm u  cecus. MexaHu3MH 33
Mexaynporiecin komyHukaruu. Curnanu. [lporpamau kanamu. IPC maker ma UNIX
System V: O6ma namer. Cemagopu. CpoOieHusl.

Tpumepnu 3a0auu: 3ana9u, CbOTBETHHU HA ChABPKAHUETO HA BBIIPOCA.

Jlumepamypa: [22], [39].

13. KommniorbpHu Mpexun u mnporokoiun — OSI mogen. Mapupyrusauus.
Mporoxoau IPv4, IPv6, TCP, DNS.

OSI moxen — Haii-00111a XapaKTepUCTHKA Ha HUBaTa, chrocTtabsHe ¢ moxaena TCP/IP.
Pasmpenenena mapmpyTuzanusi — anrOpUTMH C JTUCTaHTEH BEKTOp U CleJeHe Ha
cbcToAHMETO Ha JmHUsATA. IPv4 agpecaumss — kxmacoBa m OeskiacoBa. OCHOBHH
xapakTepucTuku Ha npotokon IPv6. TCP — mporeaypa Ha TPUKpaTHO JOTOBapsHE.
OcHOBHH XapaKTepHUCTHKH Ha mnpoTtokosd DNS (pesonBunr Ha mmeHata mno IPv4 u
IPV6).

Jlumepamypa:[3], [32], [44].

14. lIpouenypHo MporpaMupaHe - OCHOBHH HH(POPMAMOHHHU U AJITOPUTMUYHHA
CTPYKTypH

[IpuHIMNM HAa CTPYKTYPHOTO MpOorpamMypaHe. Y NpaBi€HUE HA U3UUCIUTEIIHUS POLEC.
OCHOBHU yTpaBIsABAId KOHCTPYKIIMH — YCJIOBHH OIEPATOPH, OMEPATOPU 3a IHKBIL.
[IpoMennuBr — BUAOBE: JIOKAJIHW MNPOMEHJIMBU, TJOOAJIHH  NPOMCHIIMBH;
WHUIMAIU3alMs Ha TPOMEHJIMBA; OMEpaTop 3a npucBosiBane. DyHKIUU U TPOLIEAYPH.
[Mapamerpu — BugoBe mapamerpu. IlpenaBane Ha mapameTpu — 1Mo uMe (10 yKa3aTen),
10 CTOMHOCT. THUIOBE M MPOBEPKa 32 CbOTBETCTBHUE HA TUIL. THUIIOBETE KATO MapaMeTpU
Ha (QyHKIUSA. EnqHoMepHr u MHOTOMepHH MacuBH. OCHOBHHM ONEpAallid C MAacHUBU —
uHaekcupane. CopTupaHe u ThHPCEHE B €IHOMEPECH MAacUB — OCHOBHH aJTOPUTMH 3a
coptupoBKa. Pexypcuss — mpska M KOCBEHA PEKypcHs, JIMHEWHAa M pa3KIOHEHA

pexypcus.
Jlumepamypa: [24], [40] wnn [26], [46].

15. Ob6exTHO opueHTHpaHO mporpamupaHe. OcHoBHM npuHnunu. Kiacose u
o0exTn. Hacnensisane u unkancynanus. [lapamerpuder nonumMopgpusbm.

Oo6ekTu (exzemruisipu). Kimacome. [lexmapaiuss Ha Kjac M JeKiapamus Ha OOEKT.
KoucTpykTOopn — KOHCTPYKTOp MO mofpazOupaHe, KOHCTPYKTOp 3a IPHUCBOSBAHE.
OcBobok1aBaHe Ha MaMeT — Mpoleaypa 3a chOupaHe Ha CBOOOHATA nameT. MeTo i —
JeKJapalus, npeJaBaHe Ha apaMeTpH, BpbIllaHe Ha pe3ynTar. HacnensBane u 1ocThI
0 HacjleleHUTe KOMIIOHEHTH. EJHOKpaTHO W MHOTOKpaTHO (MHOXECTBEHO)
HacneasBaHe. [IpOoM3BOMHM M BIOXEHU KiacoBe. AOCTPaKTHH METOJIU U KIJIACOBE.
Wukancynamnust 1 ckpuBaHe Ha nHPopMarusaTa. MoauduKkaTopu — CTATUYHU MOJIETa U



meroau. ITapamerpuder moauMopu3bM. THIIOBETE KAaTO MapaMeTpu KbM (QYHKIUS U
KJ1ac.

Tpumepnu 3a0auu’ 3a1a491 3a MPOrpaMUpaHe, CbOTBETHH Ha ChABPIKAHKETO HA BBIIPOCA.
Jlumepamypa: [24], [40] nnu [26], [46].

16. Ctpykrypu ot manau. CTek, Omamka, CuCbK, KOPEHOBO AbPBO. OCHOBHHU
onepauuu BbpPXy Tax. Peanuzamnus.

CTpykTypH OT JaHHH - aeduuupane. JIMHEHHN CTPYKTYpH OT JaHHU — CITUCHK, OMAIlKa,
crek. Jlornuecko omwmcanue. CTaTHUHM W AWHAMUYHM peanusanuu. Jeunupane Ha
KJIaCOBE, peaM3upaIlid CTATHYHO WM JWHAMHYHO CBBP3aH CIMHUCHK (€IHOCTPAHHO WM
JIBYCTPAHHO), OTAIIKA WK CTeK. J[bpBOBUIHY CTPYKTYPH OT JaHHU — TBOUYHO KOPEHOBO
JBPBO U JIBOMYHO KOPSHOBO JABPBO 3a OBp30 ThpceHe. Jlornuecko omucanve. CTaTHUHH
W TMHAMAYHHU peanusanud. JlehuHrpane Ha KJacoBe, peau3upaly JBOUIHO KOPEHOBO
JBPBO MJI TBOUYHO KOPEHOBO JBPBO 3a OBbP30 ThpPCEHE.

3abenesicka. 3a w3nura 1me ObAaT W30paHW e€aHA OT JIMHEHHWTE W €JHa OT
JTBPBOBUIHUTE CTPYKTYPH.

Tpumepnu 3a0aqu’ 3a1a49u 3a IPOTrpaMHUpaHe, CbOTBETHU HA ChBPIKAHUETO HA BBIIPOCA.
Jlumepamypa: [25], [11], [16].

17. O6ma xapakTepucTHKa Ha (PYHKIHOHAJIHHS CTHJ Ha TMpPorpamMHpaHe.
Jepunupane u u3noj3Bane Ha Gpynkuun. Moaenn Ha oneHssiBaHe. DyHKIUU OT
no-BUCOK pel. Cnucbuu. IloToun U 0T/I0KEHO OLIEHSIBAHE.

1. XapakrepHu 0cOOCHOCTH Ha (PYHKIMOHAJIHUS CTWJI Ha mporpamupaHe. OCHOBHHU
KOMIIOHEHTH Ha (yHKIMOHamHHMTE mporpamu. [IpumutiBHH u3paszu. CpencTtBa 3a
KoMOuHMpaHe u abctpakuus. OueHsBane Ha uspasu. JedruHupaHe Ha MPOMEHIUBH U
npoueaypu. Cpeau. Crneuuanau (opmu. Mojenu Ha OICHSBaHE Ha KOMOWMHAIIWU.
[Ipoueaypu ot mo-pucok pen. Ilporeaypure KaTo napaMeTpy U OLICHKH Ha OOPBILECHUS
KBM IPOILEAYPH.

2. Crouceiu. OCHOBHH oOIepalyi ChC CIUCHIM. [Iporeaypu OT mMmo-BHCOK pej 3a
pabota cbe cnuchiu. [lotonm. OCHOBHU Omepanuu ¢ MoToIu. OYHKIMKA OT MO-BUCOK
pen 3a pabota ¢ orory. OTIIOKEHO olieHsiBaHe. PaboTa ¢ 0e3kpaiiHy MOTOIIH.
3abenescka. Ha nznuta 1ie Ob/ie JaBaHa eJlHa OT JBETE YaCTH Ha BHIIPOCA.
Jlumepamypa: [15], [23].

18. CunTakcuc W ceMaHTHKa Ha TepMmoBeTe W (opMyauTe HA MPETUKATHOTO
CMATAHE OT ILPBU peA. YHUpuKanus.

JeduHupaT ce CHHTAaKTHYHHTE TTOHSTHS TEPM U OpMyJia OT JaJieH e3HK Ha
MPEeIMKaTHOTO cMsTane. JlepuHupar ce mOHATHATA YHU(PUKATOP U  HAK-00II]
YHH(UKATOP 32 MHOXKECTBO OT TepmoBe. @opMymupa ce alropuTbM 3a HaMUpPaHE Ha
Haif-0011 yHUPHUKATOP 3a KpallHO MHOXKECTBO OT TEPMOBE.

JlaBa ce cemaHTHKa Ha TepMoBeTe W (opMyiHMTe B JaJicHa CTPYKTypa 3a e3WKa.
Jlokaspa ce, 4e MHOXECTBO OT 3aTBOPEHH YHUBEpCATHH (OPMYIHM UMa MOJIENT TOYHO
TOraBa, KOraTo MHOKECTBOTO OT YACTHHUTE MY CJIy4au € OyJIeBO H3ITBIHUMO.
Jumepamypa: [13], [20], [34].



19. MeTon Ha pe301I0LMATA B CHKIUTETHOTO U B IPEAMKATHOTO CMATAaHe OT
'bPBH pei. XOPHOBH KJIAY3H.

JHedunupa ce NOHATHETO CHKAUTENEH PE30JIOTHBEH U3BO M CE TOKa3Ba

TeopeMmara 3a KOPEeKTHOCT U ITbJIHOTA Ha PE30JII0TUBHATA U3BOAUMOCT. OnucBa ce
MEeTo/Ia Ha pe3ostonuaTa. JledrHupa ce MOHATHETO XOPHOB JU3IOHKT U CE J0Ka3Ba, ue
U3MIBIHUMUTE MHOKECTBA OT XOPHOBHU JU3IOHKTH UMaT Hali-MarbK MOJeII.

Ilpumepnu munoee 3adauu, cevp3anu c evnpocu 18 u 19:

1. Ilpaxmuuecku 3a0auu — 3a Oegpunupane Ha npeouxam c nomowma na Ilponoz; 3a
npocaednsane Ha UNviIHeHuemo Ha npozpama Ha Ipoioe.

2. Teopemuunu 3a0auu — 3a ONPeOEIUMOCH U HEONPeOeaUMOCm HA CBOUCMEA 6
dadena cmpyKmypa, NOKA38aHe HA UNBIHUMOCH HA MHONCECBO OM NPeOUuKamHu
Gopmynu upe3 nocousame Ha CMPYKMypd, OOKA36AHE HA HEUNBIHUMOCH HA
MHOICECTNBO O NPEOUKAMHU YOPMYIU C NOMOUMA HA MeMOOd HA Pe30TIoYUsIMA.
Jlumepamypa: [13], [20], [34].

20. ba3u ot nanHu. PejianinoHeH Mojes Ha JaHHUTe.

Penanmonen Moziest Ha JaHHUTE: JOMEHH; pelauus; KOPTEeXH; aTpuOyTH; cxema Ha
penanus; cxeMa Ha pelalioHHa 0a3a OT JaHHU; peanu3alys Ha peJalMoHHaTa 0a3a oT
JaHHU; BUJIOBE ONIEPALlMH BbPXY pelalioHHaTa 0a3a OT JaHHM; 3aBKH KbM
pemannonHara 6a3a oT maHHU. PenanmonHa anre6pa: OCHOBHU (00eIMHEHHE; Pa3IINKa;
JeKapTOBO MIPOU3BEACHHUE; IPOCKIIMST; CEJIEKLUS) U TOMBJIHUTEIHU (CEUSHUE; YaCTHO;
CbEIMHEHHE; ECTECTBEHO ChbEAMHEHHE) ONEPALHH.

Ipumepru 3a0auu: Crcrapsae Ha SQL 3asBku, DDL 1 DML xomanmu.

Jlumepamypa: [29].

21. ba3u ot nannu. Hopmanauu gopmu.

Hopwmamau dopmu. [Ipoektupane cxemnuTe Ha peNalioHHATE 0a3u OT JaHHU. AHOMAJTIH,
OrpaHUYEHHUS, KIIt0UoBe. OYHKIMOHAIHU 3aBUCUMOCTH, aKCUOMU Ha ApMcTpoHr. I1bpBa,
BTOpa, Tpera HopMmanHa (opma, HopmamHa ¢opma Ha boiic-Kog. Muoroznaunu
3aBUCHMOCTH; AaKCHOMHM Ha (DyHKUMOHAJHUTE M MHOTO3HAYHUTE 3aBUCHMOCTH;
ChequHeHHe 0e3 3ary0a; 4eTBbpTa HopMaiHa Gopma.

Ipumepnu 3a0auu: llpuBexxgaHe Ha cxema Ha Oaszata oT JaHHM (IIpH 3aaJCHU
(YHKIMOHAIHY 3aBHCUMOCTH) KBbM 3a/1a/ieHa HopMaiiHa opMa.

Jlumepamypa [29].

22. TppceHe B IPOCTPAHCTBOTO OT CHCTOSTHUSL. [ eHETHYHH aJrOPUTMH.
IMpoctparcTBO Ha cherosiHUATa. OCHOBHH TMOHATHS. (POPMYJIHPOBKA HAa OCHOBHHTE
THIIOBE 33JIa4¥ 3@ ThPCEHE B NMPOCTPAHCTBOTO HA CHCTOSHUATA: THPCEHE HA BT JIO
onpezenieHa nei, GOpMHUpaHe Ha CTPATErds NP WIPH 3a JBaMa WIpadyd, HAMHPAHE Ha
1eJ1 TIPH CTIa3BaHe Ha OIPaHMYUTEHH YCIOBHA. MeTou 3a MHGOPMHUPaHO (€BPHUCTHYHO)
ThpPCEHE Ha BT JI0 onpeserneHa mei: best-first search, beam search, hill climbing, A*.
['eHETHYHH aJIrOPUTMHU — OCHOBEH aJITOPUTHM, TUIIOBE KPHCTOCBAHE M MYTAIIHS.
Jlumepamypa [41].



23. CbBpeMeHHH cOPTYepPHU T€XHOJIOTHH.

Codryepern mnpoaykr u mpouec. Moamen Ha codryepen mponec. CodTyepHu
TEXHOJIOTHH. YIIpaBleHHE Ha copTyepeH MPOEKT U pecypcuTe. YUYacTHHIHM B
coryepuus mporec. OyHKIMOHATHN ¥ HEPYHKIMOHAHU W3UCKBAaHUSA. AHAIU3 H
npoeKTHpane Ha coTyepHuTe M3cukBaHus. [IpoexTupane Ha codryepa. OOEKTHO-
opueHTHpaH am3aiH. Esunm 3a omucanwe. UML. Bepudukanms u Bamumarus Ha
copryepa. TectBane Ha codTyepa. VYmpaBieHHE Ha Tpoleca Ha TeCTBaHE.
VYnpaBneHue Ha KauecTBOTO Ha Mpoleca Ha ch3gaBaHe Ha codryep. ChbBpeMeHHU
copryepun TexHojoruu. [bBkaBu (agile) codryepHn TexHomormu. Extreme
Programming (XP). Test Driven Development. Feature driven development. SCRUM.
Jlumepamypa [9], [35], [37]

24. ApXMTEeKTypH Ha cO(pTyepHH CUCTEMH.

CodryepHH TEXHOJIOTHH LIEHTPUPAHH OKOJO codTyepHaTa apxuTekTypa. KaduecTBenu
aTpuOyTn — AuM3ailH Ha apxuTekTypaTa. Ju3aiiH 3a mocTurane Ha eQEeKTHBHOCT,
CIIO)KHOCT, CKaJIUPYEMOCT M XE€TepOTeHHOCT, aJalTUPYeMOCT Ha apXUTEKTypaTa.
Hagexnanoct u curyprHoct. KoMroHeHTH 1 KOHEKTOpH. THIIOBE KOHEKTOPH U TEXHUTE
MPOMEHJIMBH XapaKTepucTUKU. Kpurepuii 3a n300p Ha MOAXOISIINA KOHEKTOPH.
ApxuTekTypHH cTuioBe. PasnpeneneHu, MpeXoBHU, ACHEHTPAIM3UPAHU apXUTEKTYPH.
ApPXUTEKTYpH, OPUEHTUPAHU KbM YCIYTH U yeb ycnyru. KiueHT —cbpBbp. AHaNU3 H
BU3yanu3anus Ha coPTyepHa apXUTEKTypa.

Jlumepamypa [27], [45]

25. CUMeTpUYHM ONEpPaTOPpd B KpailHOMEpPHHM €BKJHMIOBH MPOCTPAHCTBA.
OcHoBHH cBoiicTBa. Teopema 3a qnaronajan3amms.

OrmpeziesieHUe 3a CUMETPUYEH OrepaTop. MaTpuiia Ha CHMETPUYCH ONEpaTop CIPSIMO
OpTOHOpPMHUPAH 0a3uc. BCHUKK XapaKTePUCTUUHH KOPSHH Ha CHMETPHUYUEH OIepaTop ca
peamHu uncina. Bceku aBa COOCTBEHM BEKTOPa, CHOTBETCTBAINM HA Pa3IMIHU
COOCTBEHH CTOMHOCTH, Ca OPTOTOHANHK MOMEXay cu. ChIIECTBYBa OPTOHOPMHpPAH
0asWc Ha MPOCTPAHCTBOTO, B KOWTO MAaTpuIlaTa Ha CHMETPHYEH OmepaTop e
JMaroHaJHA.

Jlumepamypa: [19].

26. CumeTpuyHa 1 anTepHaTuBHa rpyna. Teopema Ha Keiiiu. Teopema 3a
xoMoMOpGu3MHTE HA TPYNH.

CumerpuuHa rpyma S, — mMpelncTaBsHE Ha €JIEMEHTHTE KaTro IPOW3BEJICHUE Ha
HE3aBUCUMU ITUKIJIH. CnpﬂraHe Ha CJIEMCHTHUTEC Ha Sn. TpaHCHOSI/IHI/II/I " IpeaACTaBiIHC HA
€JIEMEHTHUTE KaTO MPOU3BEICHUE Ha TPAHCIIO3UIINU. AITepHATHBHA Ipyma. Teopema Ha
Kefinu — Bcsika kpaiiHa rpyna e m3oMopdHa Ha MOArpyna Ha CHMETpHYHATa rpyra.
XomomopduzbM mpH rpymnu, sapo u oopas. Teopema 3a XoMOMOPPHUIMHUTE TIPH TPYTIH.
Jlumepamypa: [18].



27. Teopemu 3a cpexnurte croiiHocTH (Pos, Jlarpanx u Komm). ®opmyaa Ha
Teitanbp.
HeoOxoaumo € 1a ce JoKaxkaT cieanuTe, Gopmymupanu obmo, teopemu: Heka f e

HenpekbcHaTa B 3aTBopenms untepsan [a,b] n npurexasa npoussoana mone B
otBopenns nutepsan (@,b). Jla ce noxawe, ge:
a)axo f(a)=f(b), o comecrysa raxosa C €(a,b), 4e f'(c)=0 (Pon);
0) ChIIECTBYBA TakoBa C € (a,b) ,ae f(b)—f(a)=f'(c)(b—-a) (Iazpanic),
B) aKO ( e HeNpeKbcHATa B 3aTBOPEHWs MHTepBan [a,b] u mpurexasa nponssonna
[OHE B OTBOPEHHS HMHTEPBA (a,b) , 0'(x)#0,xe (a,b) , TO CBIIECTBYBa TaKOBa
Ce (a,b) , e
f(b)-f(a) _ f'(c)
g()-g(@ ')

3a oKazaTencTBOTO Ha Teopemara Ha Ponm ma ce m3momsBa (Oe3 dokazamencmeo!)

Teopemara Ha Baifepmipac, cropesn KOSTO BCSKa HENMpPEKbCHAaTa (QYHKIUS B KpacH U

3aTBOPEH MHTEPBAJI JOCTUTA CBOSI MAKCUMYM U MUHUMYM.

HeobOxomumo e omie ma ce m3Bene ¢opmyinara Ha Telnbp ¢ OCTaThueH WIEH BEHB

¢opmara Ha Jlarpamxk.

Ipumepnu 3a0auu: Kato ce m3non3sa Teopemara Ha Jlarpamxk, aa ce mokaxe, 4ye
IN(1+X)< X mpu x>0

(Kowwu).

WJIH, Y€
|arctg x, —arctg x| <|x, — x| 3a Besxo X,,X, € R.
Jlumepamypa: [6], [8], [10].

28. Onpenenen wunrerpain. J/lepununus u cBoiicTBa. HHTerpyemoct Ha
HenpekbcHaTuTe pyHkunu. Teopema Ha HroTon - JlailOuunu.

Ha ce nedunupat nociegoBaTeaIHO: pa30MBaHe HAa MHTEPBAN, AMAMETHP Ha pa3OUBaHe,
pUMaHOBa cyMa M pUMaHOB MHTerpaj. [la ce mokaxe, 4e Bcsika MHTErpyema 1no Puman
(GyHKLUS € OrpaHuyYeHa.

Ha ce neunupar rogemu u Manku cymu Ha lapOy. Jla ce ycranosw, e npu qoOaBsiHE
Ha HOBM TOYKH B pa30MBaHETO Ha MHTEpBaia, rosieMure cymu Ha [lapOy He HapacTBar,
a MaJIKHTE HEe HaMaJISBAT (JicelamenHo e 0a ce Hanpasu yepmedic).

Ha ce nokaxe, ye mafeHa (QyHKUMS € MHTErpyema mo Puman ToraBa m camo TOrasa,
KOTraTo 3a Bcsko € > 0 chiiecTByBaT roisiMa cyma Ha JlapOy S u manka cyma Ha J{apOy
S TakuBa, 4e S — S < &. Kato ce m3mon3Ba tasu Teopema U Teopemara Ha KaHtop,
CIOpel] KOATO BCSKAa HENpeKbCHAaTa (YHKUUS B KpPaeH W 3aTBOPEH HHTEpBall €
PaBHOMEPHO HEINPEKbCHATA, J]a Ce JOKaXe, 4ye BCSAKA HENPEeKbCHATa (DYHKIMS B KpacH
U 3aTBOPEH MHTEpBaJ ¢ uHTerpyema mo Puman. Jla ce u3bpost (6e3 dokazamencmeo)
OCHOBHHUTE cBoiicTBa Ha PumanoBusi muTerpan. Karo ce mpuiioku CBOMCTBOTO 3a
WHTErpUpaHe Ha HEpaBeHCTBA M TeOpeMaTa, ye BCsIKa HeNpeKbCcHaTa (PyHKIMS mpreMa



BCUYKH CTOHHOCTH MCXKIOY MakKCMMyMa U MUHHMYyMa CH, Ja C€ JOKaXxeE, 4€ akKo f e

HEeIIpeKbCHATa B [a,b] , TO ChIIIeCTBYBa C € [a,b] TaKa , 4e

i f(x)dx = f(c)(b—a).

Jla ce nokaxe teopemara Ha Hroton-JIaiibuum, T.e. ako f e Hempexnscnara B [a,b] , TO

3a BCAKO X € [a,b]

d 7 .
&!f(t)dtz f(x);

Ja C€ IMMOKAXE KaK T€opeMara C€ M3I10JI3Ba 3a U3UNCIABAHC HAa OIIPCACIICH NHTErpall.
Tpumepnu 3a0auu. CMsaHa Ha IPOMEHIMBUTE W WHTETPUpPaAHE 10 YaCTH, HHTETPHpPAHE
Ha pallMoHaTHH (PYHKIIMH; HHTETPaId OT BHJA

d

J- dx .

2 2\2 !

- (x"+a%)

WHTETPUpaHe Ha KIACOBE OT HWpanuoHamHU (yHKIWH, cyoctutynmu Ha Oilrep;

CYOCTUTYIIMH 32 MHTErPUPAHEe Ha palMOHAIHH (YHKIIMH OT SiN X U COS X.
Jlumepamypa: [6], [8], [10].

29. YpaBHeHUs HA MPaBa U paBHUHA. POPMYJIH 32 Pa3CTOSTHUS.

BexTopar u mapamerpuuHu (CKajlapHH) ypaBHEHHWS Ha mpaBa W paBHHHA. OO0
ypaBHEHHE Ha NpaBa B paBHMHaTa. [lexapToBo ypaBHeHue. B3aumHO monokeHue Ha
nBe npaBu. HopmanHo ypaBHeHHe Ha mpaBa. PascTtosHume ot Touka o mpaBa. OO6ImIo
ypaBHEHHE Ha paBHUHA. B3anMHO mosnoxeHne Ha aABe paBHUHU. HopmanHo ypaBHeHHE
Ha paBHMHA. Pa3cTosHUE OT TOUKA 10 paBHUHA.

Jlumepamypa: [21].

30. UTepanliOHHU METO/IM 32 peliaBaHe HA HeJINHEHH ypaBHEHUS.

Ha ce neduHupa TOHATHETO HEnoOdBUdICHA MOYKA Ha H300paKEHHETO @ M Ja ce
JOKaXke, e aKo (¢ € HEMPEeKhCHATO n300paXkeHrne Ha uHTepBana [a,b] B cebe cu, TO @
WMa TIOHE eJHa HEemoBMKHAa Touka B [@,b]. Jla ce mokaxke, ue pemiaBaHeTo Ha
ypasuenuneTo f(X) = 0 Mmoske ma ce cBeie KbM HaMHUpaHe Ha HEMOBIKHA TOYKA.

Ha ce neduHupa MOHATHETO CEUBAWO U30OpAdicenue W Ja c€ JOKaxe, 4ye ako ¢ e
HEMpeKbCHATO N300pakeHrne Ha MHTepBaia [a, b] B cebe cu U e CBHBAIO ¢ KOHCTAHTA
Ha JIummmr <1, To: a) ypaBHeHuero X = @(X) uMa eauHCTBeH KopeH & B [a,h]; 0)
penunara {X,} OT MOCIeA0BATEIHI TPHOIKEeHHs (TP POU3BOIHO Xo[a,0] 1 X ey =
(%), n=10,1,2,..., xionu kM & ipu N — o0, Kato | X, — &| < (b —a)q", 3a Besko n. Jla ce
MOJIy4d KaTo CIEICTBHE, Y€ aKo & ¢ KOpeH Ha ypaBHEHHETO X = ¢(X) U ¢ uMa
HENpeKbCHaTa mpousBoaHa B okoiHocT U Ha &, 3a KosTO |gp’(§)| <1, 10 npm

JOCTaTBYHO 00O HAYaIHO MPUOIMKEHUE X HTEPAIMOHHUSAT MIPOIleC, OPOACH OT O,



€ CXOJISII ChC CKOPOCTTA Ha TeOMETpUYHa mporpecus. Jla ce qeuHupa NOHATHETO ped
Ha cxooumocm.

Jla ce Jmagar TeoMeTpHYHA WIOCTpanus, GopMyida 3a MOCISIOBATEIIHUTE
MPUOMKEHUST U PeJl Ha CXOJUMOCT TPH: METOJ Ha XOPIUTE, METOA Ha CEKYIIUTE U
MeTton Ha HrotoH. [la ce jokaxe, 4e MPU METOJA HA XOPIUTE CXOIUMOCTTA € ChC
CKOpPOCTTa Ha T€OMETpHYHATa Mmporpecus (MU YCIOBHE, Ye KOPEHBT € OTACICH B
JOCTATHYHO MATBK HHTEPBAN).

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

31. JduckperHu pasnpeneienus. PaBHOMepHO, OWHOMHO, T€OMETPUYHO H
IloaconoBo pa3npenejeHue. 3agauu, B KOUTO Bb3HUKBAT. MoMeHTH —
MaTeMAaTH4YeCKO OYAKBaHe U AUCIEPCHUsi.

Ha m3nuTa komucusTa naBa JBe pasmpelelieHus, BbPXY KOUTO CE Pa3BHBA BBIPOCHT.
Jedununms Ha JUCKPETHO BEPOATHOCTHO pas3lpeseicHHE Ha ciydaliHa BeIHYHHA.
CBoiicTBa Ha BEpPOSTHOCTUTE (HEOTPUIATEIHOCT W HOPMHUPAHOCT, MOHOTOHHOCT U
aJIUTUBHOCT). 3a BCSKO OT JAJICHUTE JBE paslpeielieHus Aa ce MOCOYH MpUMeEp, IpU
KOWTO TO BBb3HMKBA. [la ce mpecMeTHE MaTeMaTHYECKOTO OYaKBaHE M JIUCIIEPCHATA Ha
BCSIKO OT Te3H pasnpenenenus. [Ipu npecMsTaHusATa MOXKE J1a ce U3MO0J3Ba MOpaXk/aIia
(GYHKIUS WM TOpaXkaamia MOMEHTUTE GYHKIUS, HO TS TpsiOBa na ce aedunupa u aa ce
MOKakaT OCHOBHUTE 1 CBOMCTBA (0€3 T0OKA3aTeNICTBO).

Jlumepamypa: [7], tnasu 2.3 (ctp. 54-56), 3.2 (ctp. 71-74), 6.1 (npumepu 1-4); [4],
tema: [IuckpeTHu pasnpeaencHus.
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