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MATEMATHUEKA TUIIOC e
CTIMCaHMe 3a fela, y4YeHULH,
CTYAEHTHU, ITPOdECUOHANHM Ma-
TeMaTMLIM, 3a BCEKM, KOITO ce
€ HacJakZaBaJ Ha KpacoTaTa
Ha MaTeMaTukaTa MJM cCce
cTpeMu Aa # AoKocHe. B mo-
nyJasApHa, IPUBJeKaTeJIHa 1 No-
eTblIHA dopMa ce nybankysaT
cbobmenna M craTuu C opu-
TMHAJIHK pesyJTaTH, 0630pK Ha
BaXXHM 3a MaTéMaTMKaTa U UH-
dopmaTukaTa HalpaBJeHUA,;
npefcTaBAT Ce U3BeCTHM MaTe-
MaTHLM W TEXHUTE INOCTHUKE-
HUA, faBa ce MH(popMaLua 3a
ObJarapcky M 4YYXKAM YUUIU-
uja, KOJemKM, YHUBEpPCUTETH,
poHauMK; IpeAsaraT ce MaTe-
puaau oT M3TBKHATH cHelHa-
JMCTH 3a KaHAMJATCTBaLIMTE
BBB BucumTe y4deGuu 3aBepe-
HWA, €3UKOBUTEe y4MJIMuIlla, Ma-
TeMaTHUYeCKUTe THUMHasuu U
TEeXHUKYMMUTe; OTpasfBaT ce
MexAyHapogHUTE - OJMMIMa-
ou, GankaHuazu ¥ MaTeMaTy-
YeCKM C'bCTe3aHMA y Hac U B
yy:x6yuHa; oOpraEusupar ce KOH-
Kypcy ¢ Harpajy; CreLyaJjJHo
MSACTO Cce OTHeNs Ha Hali-mau-
KMTe! 'c MOAXORAMM TEeMHM U
3ajauu; IpeAcTaBAT ce npode-
CHMOHAJIHM ‘MaTeMaTHULM, KOMTO
OCBEH B MaTeMaTukaTa MMaT
MOCTMKERMA U B ApYTH oBJacTy;
mpejnaraT Cé MaTeMaTU4ecky
pebycyu, maruuecku KBaApaTy,
MHTEPEeCHM WIPU M Hrpadky;
opranusupart ce ToMbGoau c
NpeiMEeTHM Harpaju.
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Aparu yurareinu,

Vsamuna enna roguHa oT cb3faBaHeTo Ha cin. MATEMATUEA TWIIOC. Equn ot 3a6aBHUTE
BBIIPOCH, KOUTO 3ajlaBaX Ha Y4YaCTHMLIMTE B OpPraHM3MpaHMTE OT pefakuMATa NpasHULM Ha
MaTeMaTMKaTa B Pas3JIM4HM TpafioBe Ha cTpaHaTa, Oellle Ha xoaxo zodunu e d-p M. ITawoc.
ITony4aBax pasyiMuHM OTroBopu. HAKOM cBBbp3Baxa TOAMHUTE MM C Bb3pacTTa Ha IJIaBHUTE
penaktopu. Ho npaBUIHUAT OTroBOD €, ue A-p M. Ilnioc e Ha elHa roZiMHa - TOJIKOBa, Ha KOJIKOTO
e u cn. MATEMATHUEKA TIJIIOC. BrieyaTsieH ¢bM OT MaQCOBOTO y4acTHe Ha YYEHULM U YUUTEN
BBB BCUYKUTE I'pafoBe, kouTo nocetux. B IlnoBaue, KbAeTO NpasHMKBT Ha MaTeMaTHMKaTa U
mHdopmaTHKaTa Gellle opraHusupal cbe cpaeiicteuero Ha [IMIT ¢ nupexTop K. Aranacos, enna
oT nasatute B [TlanHaupHMA rpaj He Moca fa rnobepe xeJlaelliMTe fla ce CpellHaT ¢ 4IeHOBeTe Ha
penxosnerusaTta. A mexxay npuateaute Ha cin. MATEMATHMEKA IIJIIOC ce okasaxa U HAKOJKO
ZeTyTaTa, KOUTO IPUCHCTBaXa Ha OTKPMBaHeTO Ha KOMIIOT'bPHa 3aJla B ruMHasuaATa. Ha cpelnaTa
B Crapa 3aropa n'ek ce IOAABM YOBEK'BT C Hal-AbJarua mycrak B Bearapua. Cekunara sa CMB
B Crapa 3aropa u cn. MATEMATUEKA ITJIIOC 6sxa opranu3aTopy Ha ollle e€jHa C’bBMECTHa
nposBa - Bropusa Typuup "UB. Canabawen” 3a yueHnuM oT 4 fo 12 kyac. OCHOBaTENAT Ha
Typuupa E. KbHueB 6ellle NMOKaHMJ y4acTHMLM M OT Apyru rpazgose - fImGoJs, Kasanabk,
T'abpoBo. HanABam ce, 4ye cpeluTe MM ¢ Bac L€ NpPOABJIAKAT. - - ¥

ITo noBox nmepBaTa roguiuaMHa Ha cri. MATEMATHWRA TTJIIOC
Ha 23 nexemBpu 1993r. B MlHcTUTyTa no matemaTtura -~ BAH ce
CbCTOA cpellla - KOKTENJ C'bC CBTPYAHULMTE Ha CIIMCAHUETO U
aBTOpUTE Ha pas3JIMYHUTE MaTepuasm oT OpoeBeTe mnpes 1993r.
Meoxny Tax 6saxa akagn. JI. Uaues, akan. Ba. Cengos, npod. T.
TenueB, caysxutenyu Ha MHCcTUTyTa, npenonaBaTtesu oT PMU Ha
CY¥, BUAC u muoro gapyru. Cn. MATEMATUEKA ILJIIOC ce
MUBroTBA OT roJiiMa rpyna npodecuoHaJHM MaTeMaTULU W
crieLmanucT. PalocTHOTO e, 4Ye KBbM Tasu rpyna c yclex ce
BKJIIOYBAT M MNpeACTaBUTENM Ha Hall-MJanoTo nokojseHue. Ha
CHMMKaTa MO’KeTe Ja BUAMTE Hal-Bb3pacTHUA U Hal-MJaagus
WiaCTHMK B cpemiaTa - akan. JI. Miaves u M. Kaca6Gos. Bapeam 11e
ce CBIJIaCUTE, 4Ye TasuM CHMMKa € CUMBOJI Ha II0JIB0TBOPHOTO
CBhTPYIOHMYECTBO MEXIY MaTeMaTULM OT pPasjIM4HM Bb3PacTu.

Ho na nornennem nanpep. Ilpesa Tasy roayHa NMOArOTBAME MHTEPECHM MaTepuasM 3a Bac.
Kaunmpatcreaumre cien 7 1 8 kJjac lie HaMepAT MOATOTBUTEJNHN 3alaull OT KOJIETM YYUTENM U
ot H. PaiikoB - ra1. ekcniepTt no matematura B MHO. HosoTo e, 4e olle oT To3u 6poit nybankyBame
NpUMEPHM TEMM, KOUTO MAaKCHMAJHO lie BM AOOAMIKAT [0 HMBOTO Ha KOHKYPCHMS MSIIMT.
ITonroroBkaTa 3a kaHaAuAaTcTBaHe BBB BY 3 11e ce Bony oT K. Hakbpss u I[1n. Cunepos - foLeHTH
or MM na CV. [IpumepHuTe TeMn ot Tasu pybpuxa e 6baaT B Tpu 6pos U 11e ce USTOTBAT
OT rnpernojaBaTesiM B pazumuruTe BY3-oBe. He ca 3abpaBeHyu 1 3peJIOCTHUMLIMTE - 3a TAXHaTa
TOArOTOBKA e OTAeJIAMe crieuaJtiHo MsacTo. CiMeaHneTo Llie oMara Ha BCUYKY - OT Hali-MaJIKUTe
Jo Haji-ronemuTte. VM TBII KaTO CTpaHMUMTE He JOCTUraT, BBTPEIUHUTE NPUTYPKHU, KOUTO
Mo3HaBaTe OT MMHAaJIaTa 'OAUHa, 1lle M3JIM3aT B OTHAEJIHM KHMXKKK. HanasaM ce, ye Te 3aefHO C
kHMkKkHuTe oT BUBJIMOTEKA MATEMATHWEKA ITJIIOC 1mie 3a10BOJIAT U Hall-NPETEHLMO3HUTE.
Enna ot kamoxkute B BMBJIMOTEKATA me 6bne nocBeTeHa Ha Beue TONyJAAPHOTO PpeHCKo
MaTeMaTuuyecko cberedanue KEHI'YPY (erp. 12). M oite eina HoBoCT. 3a€ZiHO € NPECTaBUTENIUTE
Ha ¢dupma JIETO opranusupame 3abaBeH koHKypc (cTp. 9) ¢ uHTepecHu Harpaau.OcobeHo
BHMMaHMe MCKaM Ja 06bpHa Ha Haumonanuua konkype yM+ (cTp. 45). 3akmounTesHuAT eTamn -
DECTUBAJI yM+ me ce chcrouM no BpeMe Ha KoHrpeca Ha CeeToBHaTa dheflepaLiMs Ha
HalMOHAJIHUTE MaTeMaTHU4Yecky cbeTe3annd Brp. [IpaBenor 23 o 28 1oy 1994 r. KakTo Buskcare,
o4axkBaT BM pa3HOoOOpa3HM MaTepuasm 1 NposiBu. VM ako Bce nak Hello NMpolyckaM, FroTOB CBbM Ja
ce cpobpasa ¢ BcAKO Ballle nipenjioskenye. [Tuiere mu!

- 3a MQAKU U 207leMU U CIMAMUU ¢ 8KYC
3adavu, meopemu npedaazame 6 M+!

Uckpeno Baiu, g-p M.ILoc



He cTuxBaT KOMeHTapHTe, MOCBETEHMN
Ha [locieanata Teopema Ha Pepma U Heil-
HOTO J0Ka3aTeJCTBO, AaHOHCHPAHO OT nipod.
Yahac na 23 onu 1993 r. B Kelim6pnmk,
Aurmma (smwxk MATEMATHWKA IIJIIOC,

6p. 4, 1993 r.). Bunpocht, xolito mo-
Bede OT T Mecella B'LJIHYBa MaTeMaTHUIIMTE
Mo CBeTa, € AAJW aprymMeHTUTe Ha npod.
Yalinc ca kopextHd. Haauumero Ha HA-
KOM HEI'bJIHOTH (MOBEUYETO Bede MNpPeoao-
JIeH!) B M3KJIOUMTENHO CJIOXHOTO AOKa3a-
TEeJICTBO JajJie MOBOJA 3a Pa3jNYHMU CIyXO-
Be, MOAMATAHUA U OTKPOBEHM CIIEKyJallnu,
pa3NpoCTpaHABAHMA JaxKe U OoT mpodecro-
HaJIH! MaTEeMAaTHIH.

Bepun na npunmmna gma nyG6iiukyBame
caMo aKTyaJiHa ¥ abcollloTHO HOCTOBepHa
uHboOpMalMA, MpeajaramMe Ha HalllUTe M-
TaTeJiV MPEBOA HA KPaTKO1o cboblLIieHne ot
npo¢. Yakiac, nosydero no E-mail-a B Kpas
Ha MHMHaJaTa roauHa:

YBOI B

E-MAIL OT
INIPODPECOP YANJC

IIpedeud dozadxume omnocno cmamyca na Mosma pabo-
ma espzy zunomesama na Tanusma-Ilumypa v Hocaeonama
meopema na Pepma we dam xpamxo ontcanue nNa MO0 NCE-
nuemo 8 momewma. Ilo epeme na nposepxama 8cunxuy 833-
NUKNAAY NPOOACMYU 6ATA PA3PewenU C UIKAOUENUE Na eUN.
Hail-saxmcnama pedyxyus na zunomesama na Tanusma-Ilu-
Mypa 00 uzwucaneancmo na zpynama na Ceamep e Kopexm-
na. Ho nocaednomo npecmamane na mouna zopna 2panuya
3a epynama na Cearep & noaycmabusnusg cayvadl ne e 3a8sp-
weno ouwe. Bapaans, we we csM cnocoben da nanpass mosa
8 CXOpo 8peMe, Xamo u3noa3sam udeume, obscnenu 8 Moume
aexyuu 8 Kellmbpudxc.

daxmsm, xe aspry psxonuca ocmaea 0a ce CEIPWU OUe
MNn020 paboma, npasu nenodzodAWo nezosomo u3zdasane Ka-
mo npenpunm. B mod xypc, 3anoveaw, npes M. Pespyapu
1994 2. ¢ -Ilpuncman, we dam nsano onucanue na masu pabo-

ma.

npod. Enapio Yalinc

ITIOCJIEIIHATA TEOPEMA HA ¢EPMA

npod. Heirsux Koke, Amxbper Komamx, CAIIL, 20 rou 1993 .

(npodsancenue om 6potl 4 3a 1993 2.)

3. OT ®AJITUHTC OO YANJC

[Ipe3 1983 r. Iepa PanTunrc! morassa xunoresara ma Mopaen, KOATO TBBLPIH,
ye BCAKO MOJMHOMMAIHO YPaBHEHVE C pAaUMOHAJHN kKoedpuumentu Q(z,y) = 0 uMa kpaeH

13a paboruTe cu no anre6puuna TeoMeTpHA M AOKA3ATENICTBOTO Ha XxunoTezaTa Ha Mopaen, PanTurrc e oTanuden c
Puiinacon Meaan nHa CBETOBHMA KOHrpeC Ha MaTeMAaTHHHTE, npoBeaeH npe3 1986 r. B Boprnau, Kanudopuua. Tosa e
Ha-nmpecTHxKHOTO MaTeMaTHUeCcKo oT/IMuMe — anasor Ha HoBenopaTta Harpana. (Bea. npea.)
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Opoll panMoHaJHU PELIEHUA, aKO CbOTBETHATA KPUBA UMa PoX > 2 (poLbT Ha efHa KpH-
Ba ce Ae(MHMpa C NMOMOINTa Ha KOMIIEKCHMTE PeIleHMs Ha CbOTBETHOTO ypaBHEHHUE).
Tsit kaTo KpuBaTa, gedUHMpaHa ¢ paBeHCTBOTO =" 4 y" = 1, uma pox > 2 npu n 2 4,
oT xunore3aTa Ha Mopnaen ciensa, ue CbOTBETHOTO yPaBHCHME UMa KpaeH Opoit pamm-
onanan pemenuda. OT Tyk JecHO ce BMKJZAa, Ue ypaBHEeHMETO z" + y* = 2" uMma KpaeH
Opoll peuieHNA BB B3aMMHO IPOCTH LEJIN YMCIIA.

Hocumeasm na nazpadama Hesanauna A. Barvarn u Puiiadcosaume
aaypeamu 3a 1986 2. M. Ppudman, I. Paamunec u C. LJonardcsn

‘B M3BecTen cMUCBJ TOBa HE € TOJKOBA IIOJIE3HO, T'bif KATO MCKaMe La IOKarkeM,
ye 6poAT Ha pemenusaTa e Hyjda. OtT gpyra crpana obaue, xumnoredata Ha Mopgen
€ €[HO U3B'BbHPEIHO CUIHO TBbLPAEHME, TbiA KATO TO € B CHiIa 3a TBbPAE WHMPOK KiIac
oT ypaBHeHus, a He camo 3a IIT®. [Ipu nokasarencrBoTo Ha xurnoresata Ha Mopgei,
$anTUHrC M3M0OJI3BAa MOJEpHATa TEeXHMKAa Ha ajrebpuyHaTa reoMeTpus, paspaboTeHa
caen 1950 r.

IlelicTBUTEIHO MHTEpECHATa YacT Ha MCTOPUATA 3alloyBa C M3CIE€IBAHUATA Ha
lepxapn $peit or 1982 no 1986 r. Toli nokassa, ye HeTpuBUaduuTe peurenus Ha [IT
[OPAYKAAT TBbPAE CIELUATHNA €NIUITUYHU KPUBY, KOUTO Iie HapuyaMe kpuBu Ha Ppeli.
Basknoctra Ha KpuBute Ha Ppell ce ompenensi or Qakra, Ye CIUNTUYHUTE KPUBU Ca
OBMMPHA ¥ CBIIECTBEHA YACT HA MOLEPHATA TEOPUA Ha UNMCJIATA U HEIIO MO-BayKHO, Ye
HfIKOJIKO M3BECTHM XUIIOTE3M 3a eJUITUYHU KPUBU NOKa3BaT, dye kKpuBurte Ha Ppeil He
MOTraT Aa CbIIECTBYBAT.

Axo «? + b = ¢ e pemtenne Ha [I'T®, To acomuupanara kpusa Ha Ppeif ce 3anasa
C YPABHCHUETO

y? = z(z + )z + ).
Kakro o6ukHOBEHO mpenamnonarame, Je d,b,¢ ca HeHyIeBM B3aWMHO NPOCTU LENIU YKCIA
1 p € HEUETHO MPOCTO Unciao. ToBa € eJIUNTHYHA KPUBa HaJ paUUOHAJIHATE uucia @,
noxo6bHa Ha KpusaTa y? = 23 — 2, pasrnenana ot Pepma. Hait-obmo eana ervmnriyna
KpuBa BBLDXY () ce 3akaBa ¢ ypaBHeHue oT Buza y? = ax> 4 bz? + ex + d, kbmeTo a,b,c,d
¢a PALMOHAHI QHCAA U HOJMHOMBT Ha T B JSICHATA CTPAHA MMa TPH Pa3iUJYHMA KOPCHA.
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B nefictButenHoct Tps6Ba qa cMe BHUMATENIHM NP KOHCTPYUPAHETO HA KPUBATa
Ha Ppeil. Bearo pemenne af +0° = ¢® Boau 1o pemenusn b +a? = ¢ u a4+ (—c)” = (—b)?
(p e meuerno unmcno). OT TYK cilenBa, Uye PENIEHMETO MOMKE Oa C€ apaHXUpa TakKa,
ye b na e yetHo u ¢ = 1 mod 4. ToBa e Heobxomumo, 3a na 6bae kpusata Ha Ppei
noaycmabuana. e npeamonarame couimo, ye p > 3.

Ot kpas na 80-Te roguamu ce M3GUCTpAT TpU I'bTA 3a aTaxyBase Ha [IT®, xarto
ce KOMOMHMpAT pe3yaTaTy 3a KpuBuTe Ha Ppelf cbec cTaHApPTHN XMIIOTE3N B TEOPHUATA
Ha 4Ypciara:

o Hepasencmesomo na Bozomonroe-Musoxa-Ay (BEMA) 3a apummemunny noesp-
THUNY 0084 8PBIKG MENCOY PAIMUNNHY UKBAPUARMU Ha KPUEY, Jefunupanu 65pTy
yeaume wucaa. To e apummemunen ananroz na edno Jobpe ussecmno nepasen-
cmeo 3a xomnaexcnu noasprruny. Om edna meopema na Ilapwun caedesa, e
moea nepasencmeo aaexe uzeecmua runomesa na Llnupo, xosmo dasa epsana
MENCOY MUHUMAANAME OUCKPUMUNARTA U KOHOYKMOPA M4 ECAUNTNUNNAG KPUEQ.
Kaxmo e ussecmno, om zunomesama na Ilnupo caedea IITP 3a zonemu npocmu
wucaa p.

e Xunomesama na Botima ce omnacs 3@ 8uUCOMUNU Ha Mouxy (OMHOCHO KaNo-
NHUNKUT xAaC) Ha xpueu, defunupanu 8spzy yeaume wucaa. Om masu zunomesa
caedaa zunomesama na Mopdena, a cswo u [ITSP 3a 20onemu cmenenu n.

o Om zunomesama na Tanusma-ITumypa® (xosmo mespdu, we scuuxu eaunmuy-
NU KPUBU 85PTY PAYUONGANUE YUCAAL €4 MOOYATPHY) 3600 ¢ €0NA TUNOTEIA Ha
Cep aspzy naxou Modyaspuu npedcmassnud na lanoa, caedea IITP 3a acuuxu p.
IIpes 1988 r. Musnoka usHacsa nexkuusa B boH, B KOATO TBBPAU, Y€ apUTMETHUYHO-
1o BMJI mepaBencTBo e Teopema, nokassaiiku IIT® (3a ronsemu p) mo mbpBUA HAUMH.
B munTe cnen HerosaTa NEKUYA B IIpecaTa cé BAUCHA I'OJAM WIyM U Heme TBHLPAE pa3o-
YapoBalo, KOraTo CEeAMUIIA MO-KbCHO ce pa3bpa, ye B NOKA3aTeICTBOTO UMa T'pDEMIKa.
Xumoresara Ha Boiita He e goka3ana Bce ome. T's1 e npefcTaBUTeN Ha LA KJIAC
OT BBIPOCU U XUIOTE3N 3a TOJEMMHATA U PA3IOJOYKEHMETO Ha PAIMOHAIHUTE peIIeHns
Ha HAKOM YPABHEHMs C LEJUN KOe(pMIEHTU.
Hcropusara na tpetusa nwuT go IIT® e Ttasmu, koaTo Hu 3acsara Tyk. lIpes 1985
r. $peii ce onnTsa ma mnokake, ye IIT® cinemsa ot xumoresara Ha Tammmma-Illumypa,
HO B HEFOBOTO AOKa3aTeJCTBO MMa cepuo3Hu npomycku.’> Muoro xopa ca ce onuTsauau
na ycraHosaT apryMmenture Ha Ppeii, no /K. II. Cep e To3u, KoiiTo BHUAA, ue enHa
XUIIOTE3a BbPXY HAKOM MOLYJAPHU NMPEACTABAHNUA Ha ['ajloa INe 3aIrb/IHU IIPOIIYCKUTE.
Cnenosarenno, Ppeit n Cep ca Te3n, konto nokassat, ye [I'T® caegsa ot xmmoresata
Ha Tanusmma-IIIumypa n ropuara xunoresa Ha Cep.
IIpes 1986 r. Kener PaliGer npaBu 3HauuTenen nporpec no to3m nsT go [T,
KaTo nokasBa xumotesata Ha Cep. Taxa IIT® e Beue caencTsue caMo OT XMUIoTe3a-
ta Ha Tamuama-IIIumypa. IloaruxuaTt ot ToBa passurue, Enapio Yaiinc sanousa na
paboTy BBLPXY XMUIIOTe3aTa If ¢eleM OAMHM NMO-KbCHO, Ha 23 oHM 1993 r., npexncrassa
JMOKa3aTEJICTBO, KOETO € BSPHO 34 MOAYCMabUANU E€IUNTHYHM KPHMBH U € JOCTATBYHO
sa noxassaHetro Ha II'TP. dokasaTencTBoro Ha Yaiiic ce cbabpka B pbkomuc oT 200
CTPAHMI, KOHTO BCe olie He € opuIMalHO MyGAMKYBaH. 3a €JHO OOmMpHO pe3lome
Ha apryMeHTWUTe Ha Yaiiic npenopbusaMe cratusaTta Ha Kener PaiiGer B Notices of the
American Mathematical Society, 6 (1993), 575-576.

2B jecTpor BWI Ta3M XWHOTe3a € U3KA3aHA 3& NWBDPBU NbT OT Anouckua MaTemaTuk IOTaka Tanusima na eana Koude-
peunua B Kuoro, finouns, npes 1955 r. PopmynauposkaTa ¥ e yrounena npe3 1968 r. oT M3BeCTHMA GPEHCKH MAaTEMATUK
Aunpé Beiin, a npes 1971 r. anoncknat MateMatuk ['opo llluMypa ot IIpMHCTBLHCKMA YHUBepCUTeT nOKa3Ba WhLpBUA
3iaunTesNeH Pe3yNTAT, KONUTO NOTBbLP>KAaBa XunoTesaTa. ETo 3amo noHAkora TA ce Hapuua xunorte3da Ha Tanuama-Ilu-
mypa-Beiin. (Bea. na npes.).

3Ppeit e 3naen 3a Hem'bJIHOTUTE B CBOETO JOKA3aTeNCTBO. ol € Pa3npocTpaHus PHLKONUC Ha €JMH OT TPAAUIMOHHUTE
cemunapu B Hayunus gentbp Obeppondax, 'epManus, kaTo € ouaksan ye HeroBoTo ” loKa3aTencTBO” e 6'bA€ NONbIAHEHO
OT €KCnepTH B TEOPUATa Ha MONyNApHMTe pemeTku (Bea. na npes.).

5




UNHTepecHo e pa ce orbenexa, ue Ppeit He e nbpBuar, xofiro cebvpssa TP c
enuntuuauTe kprsu. [IpeaumuuTte BpBH3KM, KOUTO Ca IPaBEHU, ca OUIK C Lied, KaTo Ce
n3nonssaT ¢pakty 3a [ITP, na ce mokaxkat TeopeMmMu 3a emuntuunute kpusu. SlcHo e
obaue, ue Ppeit e nbpBUAT, KOiTO € MOoZO3Upa, ue KpUBUTe Ha Ppeld He cbIieCTBYBAT
nopaau xunotesarta Ha TamnaMa-Ilumypa.

L R I R I R L R R R R R R R I R R I R I I IR I A ]

... ToBa e KpaaT Ha cTaTUATa, HO CUTYPHO He U KpafAT Ha UcTopuaTa. EHO He-
10, KOETO JUIICBA B Ta3U paBHocMeTKa 3a [locnennara Teopema Ha PepMma, e paboTaTa
Ha MHOr'OTO MaTeMAaTWUIM, KOMTO Cb3AafloXa TEOPUATA Ha EJIUNTUYHUTE KPUBH, MOAY-
aapHuTe GOpMU M mpencTaBAHMATA Ha ['alloa U KOUTO OTKPUXa M3YMUTETHUTE BPb3KU
Mewxay Tax. VMa na ce xake ome TBBpJE MHOrO 3a MaTeMaTHULUTe, yYacTBajiud B JO-
kasaTeiacTBoTo Ha Ilocnenuara Teopema Ha Pepma.

Adanmayus u npesod c awbesmwomo csdeticmeue na aemopa: U-p M. Harnc

EHIPIO YAWUJIC H sue 6uzme ce yemuzeaau, avo paspewnme 350-z00umen npobaem
6



Ipennarame Bu 3anauu (6e3 pemweEMa) oT OPOBENECHUTE

npe3 yuebHata 1992-1993r.

HAOMOHAJHM OJMMOMAIM B

pa3anuamn cTpaEu. Te3su 3afaum ca NOOXOAANM HPH NON-
roToBkaTa BM 3a npelacrommure 111 1 IV xpur ma Haguo-
HAJIHATA HM OJMMIOMALA, KAKTO M 3a [IposeTEusa TypEMp
mo MaTeMaTuka B rp. fIMGoa B kpas Ha M. MapT 1994 r.

3amaua 1. llaneno e ypaBHeHueTo az> + br +
¢=0, kbaeto a, b n ¢ ca pauvoHanum yucaa. Joka-
HeTe, Ye AKO €AMH OT KOPEHUTE € PAaBeH Ha NpOu3-
BeJleHHETO Ha IPYTUTe XBa, TO TO# € palMOHaJeH.

(MpaHcka oanMnuana)

3anaua 2. Jlaneuu ca OKpPBLAKHOCT k M npasa
l, xoaTo ce nonupa no k B 1. A. Hexka B u C ca
TOYKHM BBLPXy [, oT pa3anunu cTpanm Ha 1. A. Io-
nupaTenHuTe KbM k nipe3s B u C, pa3nnuum ot [, ce
npecudaT B T. P. HaMepeTe reoMeTpMyHOTO MAC-
To Ha P, korato B u C ce uaMeHAT Bbpxy [, ako
npousBenennero AB.AC e NnocTOAHHO.
(Mpaanacka onnMnuana)

3amaua 3. Heka Q1 e MHOXKecTBOTO Ha MoJio-
MUTEJIHUTE PAlMOHANHM uMcia. HaMmepere BcHY-
ku oynxmmu f @ QY — Q1 Taka, ue f(z + -g) =
f(z) + % + 2y 3a Bcekn 7,y € Q7.

(Typcka onuMnuana)

3anaua 4. Heka ag,a;,as,... € peauua ot mno-
JIOKUTEJIHY PealiHM UMCiia TaKa, 4ye

a;_1ai41 < a? 3a Bcako t = 1,2,...

(TakaBa peuua ce HapyU4a JOrapUTMUYHO BANL6-
HaTta.) Jlokaxere, ue 3a BcAko n > 1 e U3anbAHEHO
HEpaBEHCTBOTO

ao+...+an.al+...+an_l>
n+1 n—1 -
a0+...+an_l.al+...+an
n n ’

(AMepuKaHCKa oaMMNNaa)

3anaua 5. Hamepete Hail-ronamata M Hail-
MajiKata cToiHocT Ha ¢yHkumara f(z) = z(1993 +
V1995 — 22) B obnacTTa Ha OONMYCTUMMUTE U cTOM-

HOCTH.
(BuetHamcka onumnuana)

3anaua 6. Ilamen e Tpunrvauuk ABC cbe
crpaum BC =a, CA=b u AB = ¢c. Hamepere Tou-
Ka P, 3a kosaTo M3pa3bT a.AP?+4+b.BP%+4¢.CP? npu-
eMa Hali-MaJyika cTofiHOCT M HaMepeTe Ta3u cToii-

HOCT.
(Kopeiicka onumnuanma)

3anaua 7. HamepeTe BCHUKM HeOTPMUATEIHH
ey YACha Z,Y, 2, 3a KouTto 7 +1 =3¥ + 5°.
(TaiiBaHCcKka onmMMnIMana)

3anaua 8. B cTpaHaTa Ha XaMeJIEOHMTE KM-
BeAT 10 Kadasu, 15 cuBu u 20 3elleHH XaMeJsleoHa.
KoraTo nBa XxaMeneoHa C pa3jiMyeH LBAT Ce Cpell-
HAT, Te MPOMEHAT IBeTa CM B TpeTus nBAT. Han-
pUMep, KOraTo CHMB M Ka(AB XaMeJIeoH Ce CPelHaT,
Te CTaBAT €JHOBPeMEHHO 3eJieHH. B1baMoxkHo s e
CJlell U3BECTHO BPeMe BCUUKHA XaMeJIeoHHM JIa Ce OKa-

KaT eqHOUBETHH?
(CaoseHcka onumnmuana)

3anaua 9. Pemmuata na $ubonauu {F,}§ ce

nedunupa mo ciaenuus Haumn: Fyo = 0, F} = 1,
Foy2 = Fy + Fo41 3a n 2 0. IlokaxkeTe, ue

o0
Z _r =1
n=1 F" ‘Fn+2

(Konym6niicka onmMnmana)



3anaua 10. OkpbxkuocT k ¢ ueHTsbp O € BOU-
caHa B HepaBHoGeapeH Tpanen ABCD. Toukata M
e cpeAara Ha no-rojsamaTta ocHoBa AB. [lo-manka-
Ta ocHoBa C'D ce momupa g0 k B 1. F, a npaBarta
OM npecnua CD B 1. F. TlokaxkeTe, Ue paBeHCT-
Boto DE = FC e u3mrbJjlieHo ToraBa M caMo Torasa,

korato AB = 2.CD.
(MMoncka onumnuana)

3anmaua 11. JlokakeTe, Ye CbIUECTBYBA €AMH-
CTBEH TPU'bI'BbJIHMK, UMATO CTPaHU M eJHa OT BUCO-
YHHUTE MY Ce M3Pa3fABAT C UETHPHM MOCJIeA0BATEHHA
LEeJIM YHCJIa M Ta3¥ BUCOYMHA Pa3/iesifi TPUWbI'bJIHU-
Ka Ha JBa TPW'bI'bJIHMKA, UAMTO JIMLA CE€ U3pa3ABaT

CBIINO C HeJIM Ynucia.
(Kanancka onuMnuana)

3anaua 12. 3a KOM €CTECTBEHU 12 € Bb3MOXKHO
MPaBO'BI'bJIHUK, C'bCTaBeH OT 3 X n €AMHUYHM KBa -
paTa, Aa ce Mokpue Ge3 3acTblBaHe C QUIYPHU OT
BUIA

(EcToncka onuMmnuana)

3anaua 13. Hamepete ocTaThKa 0T AeiieHneTO
"
Ha 32" — 1 ¢ 213, kBaeTo n e ecTecTBeHO UMCIO.
(PymMbHCKa onuMIMaza)

3anaua 14. Haned e Tpubrbiauuk ABC cbe
crpanu BC = a, CA = b u AC = ¢. Bnpxy mnpo-
I'bJKEHUATA Ha cTpaHuTe AB u AC B mnocoka ot
B xuom A n ot C kbM A ca B3eTn TOUkM A; U A,
Taka, de A4 = A2A = a. Bbpxy npoabmkKeHUA-
Ta Ha crpanuTe BC u BA B nocoka or C kM B
M oT A KbM B ca B3eTy Tourku B; u B, Taka, de
BB; = BBy = b. Bbpxy npoabikeHUsATa Ha CTpa-
uute AC m BC B nocoka ot A kM C 1 oT B kpM C
ca B3ety Touku C) u C2 taka, ue CCy = CCy = c.
IlokaxkeTe, Ue S4,4,B,B,C.C, = 13SaBc.
(U6epoaMepHKaHCKa 0JIMMIIMALA)

3anaua 15. Ha eano TBPKECTBO MMPUCHCTBAT
201 ayum oT 5 pa3zJIMUHKM HAILMOHAJIHOCTA. BhHB
BCAKa rpyna oT 6 aymm Haii-MaJKo ABaMa ca Ha
enHa U cbima Bb3pacT. [lokaxkeTe, ye noHe meTu-
Ma Ca OT egHa M CbIa HAIMOHAJHOCT, HA €IHAKBa

B'b3pacT U C €AHAKDB IOJI.
(Mcnancka onuMnuazna)

3anaua 16. 3a BCAKO LUAJIO MOJIOKUTEIHO YHC-
J0 n uncnoTo n? ce AePMHUPA MO CIEAHNA HAUUH:

1, ako n=1;

n?= Zn—n-i'ﬁ, akKo n Z 2.

IokaxkeTe, ue 1992 < 19927 < %\/1992.

(Jarcka onnmnuana)
3amaua 17. Heka d(n) e uali-ronamoro He-
YeTHO YUCIO, KOEeTOo Aemu AageHo uucio n. Heka
D(n)=d(1)+d(2)+---+dn)uT(n) =14+24+---n.
Hoxkakete, ue cbuecTByBaT 6e36poit MHoro uesm
MOJIOKUTEJIHA YnCaa 1, 3a Kouto 3D(n) = 2T (n).

(AnoHcka onmMnMuazna)

3amaua 18. Jlagen e tpubrbviauk ABC che
crpaum BC = a, CA = b u AB = c¢. Heka D e
cpensara Ha cTpaHaTa BC, a 'brionojioBAinaTa Ha
brbia Ipu Bbpxa A mpecuua crpanara BC B T.
E. OxkpmxnoctTa npes A, D u E npecuya cTpaHu-
1e CA u AB cboTBetHo B Toukute F' u G. Heka
H e Touka Bupxy AB Ttaka, ue BG = GH, t.e.
BH = 2B(G. HaMepeTe oTHOIIEHMETO Ha JUIATa HA

TpubrbiaaummTe EBH u ABC.
(Kopeiicka onmmruana)

3anaua 19. EaHo ecTecTBeHO UNMCJIO ce HapH-
ya "xy6aBo”, ako € TOUEeH KBaApaT U AECETUUHU-
AT My 3aIlUC Ce MoJIyuaBa Upe3 3alucBaHe eauH 0
ApYr Ha [Ba WM MOBeuye TOYHM KBazparta. Ham-
pumep, 169 e "xy6aBo” umcio, 3amoTo 169 = 132,
16 = 42 n 9 = 32. Hamepere Haii-MankoTo ” Xy6apo”
4MCcII0, KoeTo ce Aeii Ha 1993.
(EcToncka onmMnuaia)

3anaua 20. ®ynrumara f : (0, +oo) — (0, 4+00)
yaoBneTBopaBa HepaseHcTBOTO f(2y) < f(2).f(y)
3a Bcako £ > 0 m y > 0. Ilokaxere, ue f(z") <
f(@)f(z?)3.. . f(z")"3az>0nuneN.

(Kuraiicka onmMnmazna)

3anaua 21. 3a BCcAKa Touka P oT TeTpaenb-

pa ABCD c f(P) ce o3nauaBa cyMaTa OT pa3CTO-

AHUATa Ha P 0 cTeHWTe Ha TeTpaeabpa. J[la ce

IOKayKe, Ue CTEHMTE UMaT PAaBHM JHIA, aKo c'bllec-

TByBa BbTpeUIHA 3a TeTpaeAhpa Touka Py Takasa,
ye f(Py) < f(P) 3a BcAka Touka P.

(PyMmbHCKa onmMmnvaia)



2 Comsel)

1142 Codms, yn. Pakoncku 174
Ten/axc: 66 67 26, 68 73 75

TeHepaneH QucTpuOyTOp Ha
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3a noyumameaume Ha AET'O u MATEMATHUKA TTAIOC ce opeatusupa cneuuasen konkype. B
yemupu nocaegoBameanu Gpost Ha cnucanuemo we Obge nybaukyBana no egha saHuMameaHa 3agava.
(Pupma COMSED ocueypsiBa no 5 nazpagu 3a Bceku Gpoii. Hazpagume ca 3a mesu, koumo usnpamsam
B cpok Bapuo peweHue Ha cbomBemnama 3agaya. Ako npaBuasume pewenust ca noBeue om 5, nazpa-
gume we Gbgam pasnpegeaenu upes kpebuil. Yumameaume, kouma pewam 3aga-
yume u om yemupume Opost Ha cnucanuemo, we ydacmBam B momboaama 3a 20-
Asmama Hazpaga AET'O.

OuakBame Bawume nucma!

Emo u 3agauama 3a 6p.1, 1994 2. Ha cn. MATEMATHKA NMAKOC

Pasnoaazame ¢ HeozpaHuueHn 6pol kBagpammu
eremedmu om uz2pume AETO ¢ pasmepu 1x1, 2x2, 3x3
u 4x4. Hamepeme Hal-mankus 6poli eaemeHmu, ¢ ko-
_________ {id 2| umo moXe ga ce o6pasyBa kBagpam c pasmepu 7x7.

o o 1 - 7y 2 5

Kpaen cpok 3a usnpawane na pewenus 20 anpua 1994 2.
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TOMBOJIATA M+ 3
l
1.JIunero Ha purypara, oGpasyBaHa OT [Ba IpecHUAI 2 T
ce ToJ] MPAB 'bI'bJI IPABOBLI"BJIHUKA, €} 8

a) 23; 6) 38; B)44; r)46; ;) e MOKe Ia ce ONIpesesun.

. < 10 :
|53 1
2.1To royko HaUMHA MOJXKe J1a ce XBLPJAT 6AJ 1 uepeH
3ap Taxka, ue cymaTa UM na Opze xpaTHa Ha Tpu?

|
12, 8, 7. 8l

6 6 6 6=66
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3. C nomoinra Ha 3HaluTe +, — , X H CKOOM NoJyueTe BAPHO PABEHCTBO: |
.



Axo ejaeTe Ka ce BKJIOUNTE B pa3npefeseHHMETO Ha
Harpagute JIET'O 3a 6p. 1, 1994 r. na cn. MATEMATHUKA |
ITJIIOC, monsiHeTe TO3M (hUILIL, H3PEyKeTe I'o ¥ 3ae/{HO C PELIeHHE |
Ha 3aJladaTa ro U3IpareTe Ha IOCOUYEHHUA afpec He I0-K'BCHO OT |
20 anpus 1994 r. ¥enaemmure Morar Aa yJacTBAT ¢ IOBeUe OT |
€AUH OPUTMHAJIEH OTPA3BK.
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T o R N A S CoMIE . s v s e :
5 T AR :
Usnpamaiite Ha aapec: |

Codms, Iloxyene, ya. "Auren Boiisona" 49 f

Mapnen HukonoBa IlerpoBa |

|

OBBPHETE BHHMAHHE: B paanpeaciacuncero HA HATPAAUTC YYACTBAT |
camo OPHTTHHAJIHH oTpa3®buM, H3NPATCHH B MOCOUCHMSA CPOK! |
__________________________________ |
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|

I Ako skcenaete na ce BKJIIOUNTE B Jlo'rapﬂifmom paanpeneneaue HA npenme'rﬂn're |

Harpaau 3a TomGosiata M+ B 6poit 1 na cm. MATEMATHKA ITJIIOC, nomrsineTe

| munesara cTpaHa Ha (uIla, U3pexeTe o M ro U3NpaTeTe He INMO-KBCHO -oT 20 I
| anpua 1994 ropguna Ha nocodeHus afpec. Mlesaemure MOraT Ja y4acTBaT C I
I noseve OT e{UH OPUTHHAJIEH OTPA3BK.
I
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Hanpamaiite Ha agpec:
Codus, ITogyene, yn. "Anrexn Boiisona™ 49
Mazanen Huxouosa Ilerposa (3a M+ TOMBOJIA)

OB'BPHETE BHUMAHHE: B tomGoaara yuactsat camo OPHTHHAJIHHU
OTPA3BUM, HINPATCHH B NMOCOUCHUA CPOK!



4 Knac

1. I'pyna aomueTa OTHIINM Aa CC K'BIIAT Ha PCKa-
Ta. II'bpsonavanio 8 oT TAX AOIUIYBAJV HA ApYy-
rua 6pAr, a No-K'LCHO JAOMAYDBAJM Olile 110J0BMIIA-
Ta OT oCTalaJMTe U lia Apyrua Gpar ce okasanu
B II'LTY NIOBCUE MOMUCTA OTKOJKOTO 1ia 'L PBHAL.
Konko aomucta penuko ca 6unu B rpynara 7

2. Ilazenu ca TpH pPADNOCTPANIMA TPWULILAIM-
ka. Paspeere equuns ot 1ax 11a 4 papiocTpannm
TPWBLI'BJIHUKA, BTOPHA — na 8, a Tperua — na 11.

D Kanc
3. BpoaT na yuenuuuTe B cjmi knac ¢ 26. oka-
WKCTe, Ue TMOolle YeTUPUMA OT TAX CA POAEHN B CAMN

N CLlUL MeCCIl UJIM B ABQX OT MECCIMTC Ca pPOJCIH
Mo TpuMa Y4e€lHKa.

4. KoJKo NbTU B €110 ACHONOIME YACOoBATR M AMU-
LyTHATA CTPEJKA Ha yacopnmka obpasypar npan
brua?

6 rRaac
5. Ila ce nokame, ue KAKBOTO U A& € ISIIOTO 100-

HUTEJNOo Uucio n, JI])OG']‘Z] ¢ HEeC'LKPAaTHMG,

n+1
2u+1
6. IBe oT cTpauMTe Ha CANIT TPWLILANNK CA C'h-
orperiio 1 cat u 3 ent. Haxiepere nepusiernpa na
TPUBLIBIINKA, AKO ALIGKUIIATA HQL TPCTATA CTPA-
Ha € L0 YUCIIo.

7 Kaac

7. Ilagena e apoB, UNCHNTEAAT U 3HANENATCHAT
112 KOATO ChALPKAT eanakLp Gpoit wndpr. Hoxa-
#eTe, ve Apobra 11e ¢e NPOoMCHsd, AKO KbM UMCIH-
TEIS ce JOMMIIE YUCIUTCIIIT, & XLM 31AaNMEHaTes
— 3HaMeHaTeIIT.

8. B npaBovnruiaen TPHDLIVLINMK CIUIMIAT OT OC-
Tpute Brau ¢ 30°, a Mo-roJcMMAT KaTeT ¢ pancil
na 6 cs. Ilasmepere abisunaTa a oTCCHKATA,
KOAITO €AHa OT CTPAHUTE [a TPUDLI'BIIHEL OTCH-
Uyd OT NEPAEIAMKYJIPA, UBAMITAT OT cpejaTa ia
XMIIOTCIY3TA.

8 ranc

9. Hayepere nal-MaakaTa WA TOJOAHTCHIA
CTOMIIOCT Ha 2, KOATO YJODNCTBOPARA PABCICT-

poto 3|4z + 3| + V162 + 242 + 9 = 162 + 12.

T e T T T T T e e T T T T T T I s e i .y OSSPSR SRS, ST S e S e S e oo e Sy e s p— o— —— 4 T e S, S, S

5

10. Iaaen e Tpubrvianuk ABC. "braononoss-
mMTe Na ‘bLIUTE Npu BbLpxoseTe A U B npecuvar
crpanute BC u AC cnornperno B Toukn A; u B).
ITpeceunara Touka na AA; u BB e o3nauena ¢
0. Hamepete braure na Tpunrninuka Ay BiC,
aKo OKoJio yeTUpUbIbinuka A,08,C Moxke na ce
oruie okpbKiocT u LABC e Tpu mbTH no-roaam
or LBAC.
0 raac

11, IlnpBMAT uien M pa3nuKaTa Ha ejna reo-
MCTpHMUIIA NIpOorpecusn ca nenu uuciaa. lokaxere,
Yo MPOM3BEAeHMETO 1A UCTHUPU IT0CJIEAOBATEIHM
wJienia Jia NporpecunTa, YBEIAUYEHO C YCTR'bPTATA
CTCIICH 1la pa3iMKaTa, € Touel KBaapat. Hamepe-
TC BCUYKWA TAKMBA NMPOLPECUM, 3a KOWTO yBejnde-
1HOTO TpoM3BejlellMe ¢ YeTH'LPTa CTelleH Ha Lo
YHCHO,

12, Ilanmen ca ase ycnopeii, Hepapid U He-
AckKalM na eana npasa otceukd. Jlokaxkere, ue
CLICCTBYBAT ABC XOMOTETHM, MPH KOUTO eAHaTa
orccuka e obpa3s na apyrata. C noamoiura Ha ToBa
TBLPJICHUE JOKaXKeTe, Ye B Tpanela npecevyHaTa
Touka Ha GeapaTa, mpeceynaTa TOYKa Ha JMaro-
HAAUTE W CPEJIMTC HAa OCHOBUTE JIeKAT Ha eaia
npana (Ta3u npana ce napuua npasa na Hlaitnep).
10 rnac
13. Iokawkere, ye ako a > 0, # > 0, v+ > 0
na+p+vy = w2 tosin®a+sin®F +sin®y +
Jsinasin Fsiny < 9/8.
14, Hanen e pannobeapen TpUBLILIHNK C OCHOBA
a. AKO ALJEKMIATA Ha BLTPElIHATA ::/I_‘JIOHOJIOBH-
PR o e e

o =T %5

ua kLM Geaporo e I, nokaxere, ue

11 raac

15. Axo pyusimara f(z) = cosz + cosaz e nepu-
oAMYUNA, JIOKAKETE, Ye UMCIOTO a € PAlMOHAJIHO.

16. HasmepeTe oTHOMIENHETO MEKAY MbJIHATA IT0-
BB PXHMITA 1A TIPAaBUJHIA YETU PULIBINHA TRpaAMUIA
¥ Jmiero 1a cepa ¢ HENT'LP LB BLPXA Ha MUpa-
MUJIATa, aKo cepaTa ce ponupa 1o OCHOBATA Ha
nupasmaaTa u 5/7 oT JMIETO U € Pa3losoKeHo
M3B'BI IMpaMMAaTAa.

3adavume ca npedaoxwcenn om Hpuna Illapxosa u
Pyasna Kapadmcoaa
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KEHTYPY B B'bJITAPUSI

REHTYPY e ¢peHcra MATCMATHYCCKA UCPA-CLCTC3AHKMC. 3a LD I'LT TA cC NPODEKIA Npe3s
1991 r. ¢ ywacTuero Ha oroJso 127 000 yucuumm u crynenru. Ilpes 1992 r. GpoaT Ha yUACTHANMTC
saamurana 310 000, a upes 1993 r. — 500 000. Exo ocnopunre xaparrepucturn ka KEHIY PYTO:

e NpoBeANa CC CAMO BCIHLA B FOUMHATA, B CUUH M CLINM JICH, B
COMH ¥ CLIM Yac 33 DCUYURN YUACTHUOM B CBCTA;

e § npomLykenme wa 1 v, 15 mum. c¢e orropaps Ha 30 Brnopoca,
raTO ce M3bMpn CAUH OT NOCOYCHUTE 5 OTronopa;

s DLupocuTe ¢ Hoamepa ot 1 no 10 ce omenspar ¢ 3 1., or 11 mo 20
¢4 7, aor 2l no 30 ¢ 5 1.; BCCRM TPCIUCH OTTOBOP NOJNYUYABA OTPH-
LATEITHA OHCHEA, KOATO ¢ ¢AHA YCTDHLPT OT NPCARMICHATA 34 DCPHAMA
OTrOBOD; OPHU HOMOCOUDAUC HA OTTOBOD TOYRY HC €€ NPHCTL AIAT; BCC-
KM yuacTHUE ctaprupa ¢ 30 1., 3a ma ce m3bernarT OTPUBATCIIHMTC
KpOMHK DC3YATATH;

¢ YUACTHAHMTC CA PAIACACHM HA 5 PPYNU ¢ OTACHIU BLUpocH M kiacupanum: ~Eroaune” (4-5
raac); "Demmamun” (6-7 wnac); "Raner” (nmonr. u 8 waac); "dRynuop” (9-10 waac); "Eromuanx”
{11-12 raac u cryneutu | kype);

e npes 1993 r. cLETC3ANMETO CC WPOBEHC 34 OLPBY LT 1 B Duarapus ¢ ydactuero wHa 1740
yucHukra; Maages Tumutpon or Codun CTaui CDCTOBCH IHAMIMOH ¢ Hal-IOOLD PE3YITAT OT BCUY-
KM YUACTHHOM B CBCTH; 3ACHHO ¢ owe derupuma Onarapu Muagen Gewe marpancen ¢ 10-naesra
erekypaun 1o $pammun. '

e npea 1994 r. encresanucro KEHI'YPY me cc nponene ¢ oropusupanoro yuactue aa MATE-
MATHEA TITIOC; marara na caMoTo cLeredanmnc ¢ 10 Mail 1994 r.; ouakpaT pu roJicMm Harpaa,
3a 10 yuactaura ‘ot Dnarapua ca ocurypenu crerypsnn oo $panoui.

Ho-zony By npeaAaraMe TPUMCPU OT TECTA ApPe3 MulaiaTta roguaa. OTIrobpopyurIe mWe HAMCPDUTC
D Kpasa Ha To3u GpoM. -

?Exoauc” (4-5 kanac) {an)

(533 28. [Moj tBBLpAM, He KaTo paspa3sa kybue oT Kap-
1ol ¢ 110K, MOMXKe A& noayuu cacjutnte gurypu: 1
TpUnI LMK, 1 kBaapar, 1 mecronruimmg, 1 nero-
LULIKMK, 1 ceamonrnimmk, 1 Tpanen. Koako ot
rrocoucnure GUCYpPU Hie MOTAT Aa ce noliyyar Mo
TO3M Havun 7

/[ / A)BcUuky nMoraT

7 B)eina  C)ase
i) _ Al D)rpu E)uemnpn
13. Ako cera ¢ 2 u. 20 mwmi., caen & waca u 10

MUY TH tie 6bAe To4lo. ..

7. Konko kpajapata uMa na purypara 7

A)l B)2 C)
D)6 E)8

29. Iluep e no-ronsa or Ilos, Kofito LK e Mo-ro-
st or Mapus. Ena e no-ronmaa or Ilon. Capa e

A)ob
B;tljl j:u C)6 u no-yMajka or Ilvep u e no-roasnxza or Epa. Koif e
< : £)2 : TPETHAT O Tojaemuia 7

A)Mapus B)Tluep C)llon D)Epa E)Capa
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?Beuxamun” (6-7 knac)

(...)

5. CrpanaTta Ha kBaapata ABCD e 1 M. Konko e
JuneTo Ha kpaapara AKPC 7

K
A)1 M® B)1,5m?
C)2 m® D)2,5 m?
E)3 m?
A B P
C

...

20. Camo exna OT GUTypUTE He € Pa3BUBKa Ha KyO.

KosietTn 7
A) - B EEH:] C) EE:
» s

23. Bmpxy vacT oT maxMaTiia AbCKa TpabBa na ce
pa3noJiokaT 3 IIMOHKMA TaKa, ue BbB BCAKA KOJOHA
Aa MMa No eala NMOHKAa M Ja HAMa 2 NMHOHKM Ia
eanit ¥ cbuy ped. [lo KoNko Hayuna Moxe JAa cTale
TOBA 7 '

D)

A)12 B)100
C)120 D)180
E)216

(..)

30. Pasnosarame ¢ 3 usara. Ilo kosko pasjnunm
HayYnHa MOMe Aa ce OUBETH Ky6, KaToO BCECKM IBAT
Cce M3MOoJI3pa Mo ABa M'bTH M BCAKA CTEHA € eIol-
peTHa 7

A)3 B)4 C)5 D)6 E)apyr orropop

?Kaner” (noar. u 8 kiac)

(...)
8.99—97+95—93+---+3—1=?

A)48 B)64 C)32 D)50 E)0
(...)

16. Tpwream ot Alidpenosara KyJya, M3MHUIIaABAM
300 M 11a cesep u ciuen ToBa 400 M Ha 3anman. Ila
KOJIKO METpa C'’bM OT KyJaTa 7

13

A)T00 M B)600 M C)500 m
D)400 M " E)350 m

..)

28. C ueurTsp BB BCEKM BP'bX Ha KBAAPaT ChC
CTpaHa a ce ONMCBAaT OKP'bXXKHOCTH, KOMTO MMHaBaT
npe3 LHeHThbpa Ha KBaJpaTa. KoJiko e nunero Ha
nojay4yenara ¢urypa ?

A)a®(27 — 2) D)az(-;: —~2) C)a(x?-2)
D)a(r —2)? E)a*(r —-2)

(..)

30. A, B', C' u D' ca cpeaute Ha cTpaHHTE Ha
ueTHpUbr'biHuka ADBCD, koiito uma smue S. C
MaJIki GYKBM ca O3HadeHM JIMUATa Ha IOJydYeHUTe
yact. Camo eaHa OT II0COYEHHUTE 3aBUCUMOCTHU €
papHa. Koa e ta 7

D
A)sa=S B)r+y+z+t=a C)6a=S
D)f+g+h+i=2 E)lla=2S

? Kynmop” (9-10 knac)

5. Eavn 6ama e na 50 roamau. Cunsr My € ¢ 4
roMHN MO-pb3pacTeH oT cecTpa cu. Crnen 8 roam-
HM GanjaTa lle € Ha TOJKOBA COJAMIIM, KOJKOTO 1
61vae c6O0pPLT OT rOAMHUTE Ha CHMHA M A'bIUEPATA.

Ila xonko roauHu e CUHBT.



A)23 B)19 C)i13 D)17 E)5

(--)

16. Ilpe3 roukara W ca npekapaHM AONMHPATCINIM
K'bM OKp'bKHOCTTa. JIomMMpHUTE TOYKM ca oO3maue-
um ¢ Z u'Y. Ilpasara PR e Tpera monuparci-
Ha, KOATO ce JONMpa MO OKPLKHOCTTA B TOUYKa Q.
Axo WZ = 20, Ha KoNKo ¢ papeH NepUMeTbPLT Ha

AWPR?

114

A)42 B)36
C)50 D)40
E)3apucH oT nojoxenu-
ero Ha T.

Y

...

)

23. TpubrvauuksT XY Z e papHocTpaHeH. Jln-
rata AB oT BnMcaHaTa OKP'bXKHOCT, ChLEAMHABANIA

ABE JMOMMPHM TOMKHM, MMA JILJDKMHa 1.
nepumerbpa na AXY 7.

X

Hamepere

M)A Dy
C)3v5r D)8
E)apyr otronop

z
..)

30. 3unap paboTu B nN3Kon c¢bc mMpuHa AB = 6 .
Crbabure AC u BD ce npecuuat Ha BUCOYMHA 3
M, T.e. EF =3 m. Crbanbata AC uMma abimkuna 8
M. HaMepere abmxunata na crwuiabara BD.

D

V11-3V/7

12 64y/11-37 124/11-3/6
A) 2/7-3 B) 2/7-3 ©) 2/6--3
D)2 2127'_33‘/7 E)apyr orrosop

YEronuant” (11-12 kiaac u cryaentu I kypc)

4. 3abeackuresuuar reomethp Muwen HIAJM, us-
BecTell C B'bBESEKAANCTO Ha MoHATHETO ” penauma”, e
poJeH npe3

A)1903 B)1943 C)1793 D)1493 E)993

...

17. Ka3BaT, uye BeJHMKHAT ApXuMe]| € 3aNlajiUj HA-
KOJIKO kKopabGa oT puMmckara ¢ioTa, obcaauna Cu-
paky3a, uanoJ3Baiiku orjeaana. Exno napaGonny-
no oraenaio (¢ ¢gopma Ha porauMoHen napabojo-
ua) 6u Morio aa cubepe caLHUeBUTE N'BYM B'BB $o-
Kyca cM. AKO OrjieajJioTo UMa AMAMCT'hP 2 M, KoJ-
kKo e npubamsurenno h, 3a na 6bae poxycsT Ha
pa3crosanue 120 M.

b

A)12m B)2mm C)25ca D)I7ca E)65 onm

(...)

23. Haaepere sauneTo na pabBlUOCTPANNUA TPHD-
rvanuk ABC
C
} 10
B
[—  }¢

4

A)2& B)56v3 C)2LE D)8t E)iE
(...)

30. Llanoro uncno n ce 3anucpa c abede B AeceTnu-
na Gpoitna cucrema. Heka ug = p U un41 = f(un),
kato f(4) =5, f(24) = 43, f(523) = 236, f(807) = 79
n f(n) = bedea + 1.

A){u,} e punaru cxomama

B){u,} e punaru orpannyena
C){u,} e puHaru nepuoauuna
D){u,} npuema Bunaru crofinoct 1
E){u,} e voncrantHa peanua
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IIOCJIEIJHATA TEOPEMA HA #EPMA

HE E BSAPHA ...3A CPABHEHUA ITO MPOCT MOJYJI

IInamen Cugepor, MU na CY ”Cs. Kanmenr Oxpuackmn”

Ta3u cTaTia e cCBbLp3aHa cbC 3agaya Mt 18 or pybpurara 3agaun Mt (6p. 2,
1993), koATO TYK Wie GpopMyaUpaMe KaTo

3anaaa 1. Ja ce doxaxnce, we npu 8CAKO 048EMABANE NG ECTNECTNEEHUME YUCAL 8
xpaen bpoil yeemosc ypasuenuemo  + Yy = = uma ednoysemmno pewenie.

Tosa BebIHOCT € TeopeMa Ha [llyp, mokasara npes 1916 r. B [1]. Unrepecno e,
Ye TO3M uucTo KoMbuHaTopeH (akt e HeoGxoauMm Ha Illyp 3a nokasBaHe Ha TB'bPAEHUE,
cBbp3aHo ¢ Teopemara Ha Pepma (Bx. cn. M+, 6p. 4, 1993 r., cratusara ” [locneaunara
Teopema Ha PepMa Bce ome e Aokasaxa” ). B murupanaTta craTus To#i nmokaspa, ue ako
paboTHM CbC CpaBHEHMA MO MPOCT MOZYI, € BAPHO TBbpJAeHUE, ”IPOTHBOIOIOKHO” Ha
teopemaTta Ha Pepma. Ilo-rouno, Ulyp noxassa caemmaTa

Teopema. 3a ecixo ecmecmacno wucao k cpasnenuemo u* + v* = wF(mod p) uma
peuwente 36 acuuku 00CmMaAmsuno zoaemu npocmu wucaa p. ([Ipednoaaea ce, ve numo edno
Om UCAAME U, VU, W HE € CPABHUMO C HYAG RO MOOYA P.)

Ilenta M e ma JokaskeM Ta3M TeopeMa, KOSATO € ZOCTHIHA W 38 YUEHULM, KaTo
I'bTEM L€ PEemMM M KOHKYPCHATA 3ajaya.

Ille 3anouneM cbC caegHaTa MomyJAfSpHa 3azada.

3anaqga 2. Ja ce doxaxce, “e npu 8cAx0 oysemseane na pebpama na nsanus zpad
c wecm espza e 0ea yesma csuecmeyea ednoyeemen mpusesanux. ([od nsaen epad ¢ n
88pTa pasbupame CISKYNHOCTR 0T N MOUKU, 8CEXU 08€ OM KOUMO CA COEPICHUL C OMCENKU,
napexeny pebpa.) '

Pemieume. a o3naumM pseroBere ¢ Nel u Ne2 u Heka A e mpousBoeH Bp’bX Ha
rpada. Slcro e, ue uaMex Ay U3aM3aIquUTE OT A Her pebpa NoOHe TPU Ca OLUBETEHU B eau-
muA uBaT, HanpuMep Nel. Heka apyrure xpamima Ha Te3u Tpu pebpa ca Bbpxosere B,
C n D. Axo usaroe pebpo, cbeauHaBaIo ABa OT TAX, HanpuMep BC, e onsereHo B UBAT
Nel, monyuasame enHouseTHust TpUbrbIHMK ABC. B nporusen cayuait u Tpure pebpa
BC,CD u DB ca ousercun B usat N2, ciegosatenno BC D e eqnouBeTeH TPUbI'bIHUK.

Axo UBeTOBeTE ca IOBeYe OT ABA, MOXKEM MU Oa HaMEPUM €QHOLBETEH TPUbI'bJ-
HUK IIpU YCIOBME, Y€ I'bJHUAT rpad e ¢ noaxoadu 6poit sbpxose? OTrosop Ha TO3M
B'BIIPOC HA JaBa CIEeNHATa

3anaua 3. [Ja ce doxaxce, e 3a ecaxo ecmecmeaeno wucao k csujecmeyea ecmec-
meeno wucao N = N(k) csc caednomo ceoilicmneo: npu ecsxo oyeemseane na pebpama na
neanus zpad ¢ N espza e k yesma csujecmaysa ednoysemen mpuszsanuxy.
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Pemenne. [lora3zarencTBoTo me m3BbpmmM ¢ MEAYKIUs no k. Ilpu k=1 tBBP-
neHueTo e oueBumHO (3a N(1) MoskeM Ja B3eMeM Koe Ja € UMCIIO, MO-TOJAMO WIM PABHO
Ha 3). 3anaua 2 pemasa cnywans b = 2. Axo pasraoaaMo nO-BHEMATOING POMICHWOTO
1, me 3abelekuM, Ue B HEro BCBIMHOCT C€ M3BbpmBa npexon oT k = 1 ¥bM k = 2,
KOMTO HM MOJCKa3Ba KakK Ja M3B'bDIIMM MHAVKUMOHHMSA Ipexold B obmus cayvyait. Heka
HaIpuMep HaIpaBuM npexon oT k = 2 kbM k = 3. Ila momycueMm, ue pasmonarame c
rpad, mpuTeXxaBal] BPbX, OT KOWTO M31IM3aT moHe § caHouBeTHM pebpa (ouBeTeHH B
usar Nel). Axko nose efHo peGpo, CBbP3BAINO KPAMIGATA MM, PA3INYHA OT PUKCUPAHUS
BPBX, € OLBETEHO B CBLITUA LBAT, MOdydaBaMe TPUBIbIHMK, ounBeTeH B upar Ne 1. B
IpOTHMBEH clIydali, Bcuuku pebpa, CBbP3BamM meCcTTe Kpad Ha eQHOLBETHHTE pebpa
(pa3amyHM OT (UKCHMpaHMA BP'bX) Ca OLBETEHM B OCTAHAIUTE [Ba IBATa M IOMalaMe B
yciaoBuaTa Ha 3anauya 2. Heobxommnre HM 6 emgHonBeTHM pebpa, M3aU3amM OT eOMH
BP'bX, MOYKEM [la OCHUTYPUM, aKO OT BCEKM BpbX u3nu3at noHe 3.(6 — 1) + 1 = 16 pebpa.
CrnenoBarenno 3a N(3) MokeM na B3eMeM Koe Ja € YMCJIO, IO-TOJSIMO WIM PaBHO Ha
3.6 -1)+1]+1=1T7.

B o6musn cayuaii, vexka N(k) e uncino, npurexasamo (GOpMYyIUPAHOTO B yCIOBH-
eTo cBolicTBo. [la momxo:xxum

Nk+1)={(k+1)[N(k)—-1]+1} +1.

Pascbxkaenusara B To3M ciayuali NPpUHLIMIOHO He Ce pPa3iWdyaBaT OT IIO-TOPHATE U
1 npenocrassMe Ha untaTreis. OCHOBHHUAT MOMEHT €, Ue aKo pebpaTa Ha wbiIHUA rpad
¢ N(k+ 1) Bbpxa ca ousereny B k + 1 uBsita, TO OT NPOMU3BOJIEH HETOB BPbX M3AM3AT
mone N(k) pebpa, ouBereHn B €qUH M CbIU LBAT.

Pemenne Ha 3amaua 1. I[lle noxakeM TBBLpPAEHME, KOETO HA MPHB MOrien €
[IO-CUIHO OT (POPMYIMPAHOTO, & MMEHHO: 3a BCAKO €CTECTBEHO UMCIO k CbIeCcTBYBA
ecrtectBero uucao N = N(k) cbc caemHoTo CBOMCTBO: mpU BCAKO OLBETABAHE Ha lie-
aute uncaa oT uHrepBaia (1, N(k)] B k uBaTa ypaBHeHueTO ¢ + y = 2z MMa €JHOLBETHO
pellleHre B TO3M MHTepBaJ. B aefcTBHUTENHOCT MoKe Aa ce HOKaske, Ue Ta3u I0-CHJIHA
$GOpPMYIMPOBKA € €KBMBAJEHTHA Ha AalecHATA.

Heka N(k) e uucaoro, nosssasamo ce B 3axava 3. Heka Bcsaro usano umciao i €
[1, N(k)] e ousereno B usar c¢ momep (i) (1 < ¢(i) < k). Ha ouserum pebpara Ha
II'bJIHUA Tpad C N(k) BbpXa B k UBsATa MO CIEXHUsA HauuH: pebpoTo, CBBbP3Ballo BBP-
XOBETE ¢ HOMepa i U j ouseTsaBaMe B UBAT ¢ HoMep ¢(|i — j|) (¢ # 7). Cmopen 3anaua 3,
C’BIIECTBYBa €IHOLBETEH TPWBI'bJIHMK, HAIpMMep C BBpPXOBe ¢, j, k (¢ < 7 < k). ToBa
o3HauaBa, Uye uncnatra r = j—t,y = k—j, z = k—i ot unrepBaaa (1, N(k)] ca egnouseTnn
u oueBugHo * +y = z. C ToBa 3ajaua 1 e pemeHa.

3a mokasareiacTBoTo Ha TeopeMmara Ha llyp ue nsnonassaMe daxra, ye ako p e
MIPOCTO YNCJIO, TO BCAKO ILSIIO YMCIO T, HEAEIAO ce Ha p, € "obparnMo” 1o MOAYJ p,
T.e. CBHIECTBYBa IPLIO YNMCIO u, TakoBa due zu = 1 (modp). HelicrBurenHo, Thit KaTo
(z,p) = 1, TO CBbIECTBYBAT LenM YKCIA u U v, 3a kouro zu + pv = 1. Torasa zu = 1
(mod p). Ile m3anoasBame cbio Taka (6e3 JOKa3aTEACTBO), ye 3a BCAKO IIPOCTO UUCIO
P CBIIECTBYBA NPUMHUTHMBEH KOPEH IO MOAYJ P, T.€e. TaKOBa LJIO YMCJIO a, 4Ye CTele-
umure My a°,d',...,aP”! m3depnBaT BCMUKM HeHyneBH ocTaTbly o Moxya p. (Kasamo
”Hay4HO” , TOBa O3Ha4aBa, Y€ MYJITUINIMKaATUBHATA I'PYIa Ha INOJCTO Z, € IMKINJHA. )

IloxazaresnictBo Ha TeopeMara. Heka k e ¢ukcupano ecrecrBeno uucao. Ille
JOKa’keM TeopeMaTa 3a BCAKO mpocto uucio p > N(k)+1, kbaero N(k) e uucnoro, nos-
BABAIIO ce B 33Jaua 2, KAKTO I B YCHJICHUs BapraHT Ha 3anada 1. Heka a e npumuTusen
KOpeH o MoAy. p. Torasa 3a BCSKO €CTECTBEHO YMCIO ¢ < p € B cuia T = a”(mod p) 3a
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nonxoaamo 1o uncno n € [0,p—1]. Heka n =gk +r, 0 < r < k. OusersiBame Bcako
TAaKOBa UMCJIO & B UBAT ¢ HoMep r. Taka BcUUKM nean umucia oT uHTepBaia [1,p—1] ca
ousereHu B k upara (HomepaTa Ha useroBere ca ot 0 1o k—1). T kato p—1 > N(k),
CIIOpE yCUIEHUs BAPUAHT Ha 3ajada 1 ypaBHEHHETO T+y = z UMa €IHOLBETHO PEIIeHNe
(sanmpumep ot uBsT ¢ HoMep r). Tosa o3nauapa, ue z = a”**"(mod p}, y = a”**"(mod p),
z = a®*"(mod p). Twit kaTo z + y = z; To aF+" 4 g2F" = g8+ (mod p). YMuoxaBame
ToBa cpaBHeHMe ¢ ”obGpaTHua” Ha " 10 MOAYN p (OYEBUIHO UMCIOTO @, & 3HAUM U a’,
He ce JelM Ha p) U monydaBaMe cpaBHeHMeTo a®f + a%F = ¢®¥(modp). Taka umcnara
u=a®, v=a®, w=a® ca pelleHMe Ha cpaBHeHueTo u* 4 v¥ = wk(rnod p). Teopemara
e JOKa3aHa. '

Yurarenar seposaTHo e 3abenssan, ue unciaoro N(k) or 3amaua 3 He e eaHO3-
HauHO ompegeneHo upe3 k. Ilo-TouHo, aKo €IHO UKCIO yAOBIETBOPABA YCIOBUETO OT
dopMyIMpoOBKaTa Ha 3a4adaTa, BCAKO UMCIO, NO-FOJAAMO UIM PABHO Ha HETO CBINO I'O
yaosnetsopsiBa. Ila osmaumm ¢ Ng(k) Hali-mManxoTo ecrtecTBeHO UMCIO, YAOBIETBODS-
Ballo TOBa yciloBUe. TBbpAe MHTepeceH (M M3KIIOUMTENHO TPYHEH) npobieM e HaMu-
panero Ha croiiHoctuTe Ha No(k). OueBmmmo No(l) = 3. Ot 3amaunte no-gony crasa
scHO, e No(2) = 6 u Ny(3) = 17. Ilpu k& > 3 ca usBecTHM caMo OI€HKM, HO HE X TOUHH
crottnoctu Ha Ny(k). Umcna, npurexabamu cBolictBoro Ha Ny(k) mMam Haxkom Apyru
nono6HU cBoOMcTBa, ce HapuyaT uMciaa Ha Pamsu. C moBeue monpobHOCTH 3a umMciaTa
Ha PaM3m untaTenaTr Moske na ce 3amosHae ot [2] u [3].

3a,z(at1n 3a CaMOCTOATEJIHO peliaBaHe.

1. a ce doxamce, we npu ecaxo oysemssane na pebpama na nsanusg zpad ¢ 6 espra & deéa yesma
uma 08a ednoyeemnu mpuszsanuxa (ne nenpeMenno om edun u CsUL Y8AM).

IL. [a ce doxamxce, e csuyecmaysa oysemssane na pebpama na nsanusg zpad ¢ 5 espra e dea yeama,
nNPU KOEMO HAMG €0NOYBEMEN MPUSZFTAHUK.

3abenexra. Tasu 3anaua u 3agauya 2 nokassat, ye Np(2) = 6.

IIL. [a ce doxaxce, “e npu ecaxo oygemssane Ha pebpama na nsanug zpad csc 17 espra ¢ mpu yesma
csyecmayaa ednoysemen mpusesanux. ( Pewenuemo na masu 3a0ava ce c305pHCa U3YIA0 68 PEWENUEMO NG
3adana 3.) .

IV. (1) Ja ce doxaxce, e cswecmeyaa oysemasane na pebpama ua nsanug zpad c 16 espra e mpu
46AMa, NPY KOEMO HAME eONOYBEMEN MPUT2EANUK.

3aGenexra. [ocnennure nse 3afaum nokaseart, de No(3) = 17.

V. (XX MOM, 1978 r.) Edno mexcdynapodno dpyxcecmao ce cscmor om “aenoge, Xoumo ca om
weem pazaunny cmpanu. Cnucsksm na waenogeme Ha Jpyxscecmeomo ce cscmou om 1978 famuaruy, nosepu-
panu ¢ wucaama 1,2, ...,1978. Ma ce doxaxce, we cswecmayaa none edun waen na moaa dpyxcecmao, wutimo
NHOMED € pasen Ha cbopa Ha HoMepama Ha (8aMa UAU HA YO8OEHUT HOMED HA eduH 0N YaeHo8eme, KOUmMo ca
om nezogama cmpana. A

Ynrureane. ” OusereTe” 10 NOAXOAANl HAYMH UJeHOBeTe Ha APYKeCTBOTO.

3abene:xna. Ot pekypeHTHaTa ¢opMmyna 3a N(k) B peliennero Ha 3alaya 3 ¥ OT pelIEHHETO
Ha 3axava 1 cienpa, Ye TBLPAECHWETO Ha FOPHaTa 3ajada OCTaBa BAPHO, aKo GPOAT Ha UJEHOBeTe Ha
ApysxkectBoro € 1964 (T.e. 3azmavarta e mo-moAxonAma 3a oJuMnuana npe3 1964 r.). Hoaxonama nm e
3afayaTa 3a oJauMMnuaga npeaun 1964 roauna?

JInTeparypa

1. I Schur, Uber die Kongruenz ™ + y™ congruent z™(mod p), Jber. Deutsche Math.
Verein. 25 (1916), 114-116.

2. H. Xamxnusanos, Erioqu mo Teopus Ha uncinata, Cofus, Hapodua npoceema,
1981.

3. H. XamxumusanoB, Yncna na Pam3u, Cofus, Hapodna npoceema, 1982.
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$YHKIIMOHAJIHOTO YPABHEHUE
HA KOIIU U HAKOU HETOBU
IIPNJIOKEHUS (II YACT)

IIpod. Tomop 'emue, PMU ma CY ”Cs. Kimumenr Oxpuacku”

Caex xato B 6p. 4 (1993 r.) sa MATEMATHEA IIJIKOC uscaegsaxme ypas-
HeHueTo Ha Komm

(1) fle+y)=f(=) + f(y), z€ER, yeR,
B Ta3n CT&THH me ce 3aeMeM C ypa.BHemle'ro
(2) f@* + f(¥)) =y + f*(z), TER, yER,

IIpU NPOM3BOJHO €CTeCTBEHO n. Y paBHeHMeTo (2) e 06ob6menne Ha 3ajaua or Tpuze-
CeT M TpeTaTa MEeXAYHapo Ha ONUMIMala 10 MaTeMaTuka [1] u npeAcTaBiaBa U3BECTEH
MHTepec, 3amoTo 3a n > 1, 3a paaauka ot (1) HampuMep, To MoxKe Ja ce U3yuu JQokpait
6e3 KakBUTO U Ja GMJIO ROMbLJIHWUTENHHU TPEANON0XKEHNAA 38 PEMIEHUETO, KOETO T'hbPCUM.
C apyru aymm, ako n > 1, (2) cbhbabpxka uHdpopManma, KOATO € AOCTATHYHA Ja U3KIIO-
YK CbIMECTBYBAHETO HA CHHIYJIAPHM pemeHua oT Tura Ha Xamen [1]. Hanporus, Moxe
Aa ce MOoKaxke, ye 3a n = | cbmecTByBaT 6e36poitHo MHOro pemenus Ha (2) 6e3 HUTO
eaHa TOYKA Ha HEIPEeKbCHATOCT. 10Ba M3UCKBa MAJKO HO-CJIOKHA TEXHHUKA U 3aTOBa Me
u3scnensaMe gokpailt camo cayuas n > 1.

Kaxro u Tpabpa xa ce ouakba, HamMTe YCUIMUA e 6bIAT HACOUEHU KbM pe-
Xykmmara #Ha (2) KbM Beue usciegsanoro ypasuenue (1). Creapamarta Teopema aasa
I'bJIHO OIMCAHME HA PEMIEHUATa, KOUTO T'bPCHUM.

Teopema 1. Axo ecmecmeenomo wucao n e wemuo, pynxyusma f(z) = z e edunc-
maenomo pewenue na (2). Axo n € HENEMHO YUCAO0, N0-2045MO 0T eJUHUYQ, YPABHEHUEMO
uma mowno dae pewenus: f(z) =z u f(z) = -z, z €R.

Hoxazatencrsoro Ha Teopema 1 ecrecTBeHO ce pasmaja Ha HAKOAKO jdemu. Or-
TYK [0 Kpasi Ha CTATHUATA C N e O3HayaBaMe CaMO €CTCCTBEHU UNCIa.

Jlema 1. Hexa n e npoussoaro u f : R — R e pewenue na (2). Tozasa f usobpaasea
R ednoamauno-obpamumo espry ysaomo R.

Iloka3zarencrBo. Tpabsa jga yctaHoBuM, Ue BcAko unciao oT R e o6pas Ha Tou-
HO eIHo uMcio oT R, T.e., ue 3a Bcako z € R ypasHeHuero f(z) = z UMa TOUHO engHO
pelIeHue.

Ia nomycuem Hali-nampen, de f(R) e mcTurcko noaMuoxkecTBo Ha R, T.e. f(R) #
R. B rakbe cayuaii mmame

(3) F(FR)) C F(R) #R.

18




Cnen Tasu KoHcTaTamysa Aa MoxoxkuM 3a kpaTkocT f(0) = a u ga mocraBuMm z = 0 B
ypasHerueto (2). Ilonyuasame g

OIS JU@) =y+a", yeR

oTkbIeTO ciaensa, ue f(f(R)) = R, 3amoTo 3aegH0 € y u y +a" OIUCBa YJA0MO MHOMKEC-
tBo R. To3u pesynrar, ob6aue nporusopeum Ha (3). Ilo To3m HaumH ycTaHOBUXMe, Ue
ypaBHeHreTo f(2) = 2 MMa pemeHue 3a Bcako z € R. 3a fa gokaskeM, Ye TOBa pelIeHVe

e eQMHCTBEHO, Na IOIyCHEM 3a MOMeHT, ue f(z1) = f(z2) 3a HAKaKBa nBoiika z, € R,
z, € R. KaTo ce BB3nonasame ot (4), HemocpencTBeno HamMupame 1 +a” = T2+ o™, T.e.
T = 2.

C ToBa Jlema 1 e noka3saHa.

Jlema 2. Hexan >1 « f: R — R e pewenue xa (2). Tozaaa f(0) =0.

Hoxasarenctso. Jla nonoxuM otHoBo f(0) = a. (Ille usmonssame ToBa 0O3Ha-
JeHMe JO Kpasa Ha JOKasaTeilcTBoTo). Hamarta men e na HaMepuMM ypaBHEHHe 3a Q.
Haili-nanpen, ot (4) npu y = 0 noxyuaBame f(a) = a™. Cuaexn ToBa, KATO O3HauMM C
Yo €OMHCTBEHUA KOpeH Ha ypasHenrero f(y) =0 ( Bk nema 1), nak ot (4) mamupame
a= f(0)=yo+a", T.e. yo=a —a".

Cuaen rtasm momroroBka mie npecMeTHeM f(a") mo aBa pa3nuvny Haumza., Ot
ema crpana miame [(a”) = f(f(0) = a+a®, a or apyra f(a”) = f(a" + [(y0) =
Yo+ f*(e) = a— a” + ™. Kato npupaBHMM NOJYYEHUTE U3pa3u, CTUraMe 0 ypaBHe-

2
HMeTo a+a” =a—a" + o, T.e. Do
(5) 20" = o™,

Axon =1, ot (5) caenBa a = 0, koeTo UckaxMe Ha gokakeM. AKo mbK n > 1, HaMupaMme

a= n(n—V_ . n(n—l\/_
'u TaKa, OKa3Ba ce, 4e 3a n > 1 ypaBHeHMeTo (5) He e AOCTAT'BYHO 3a OmIpe-
JEeIAHETO Ha . 3a ja moayunM ome €IHO ypaBHEHWe, M€ M3MOJI3BaMe PaBCHCTBOTO
f(2a™) = f(a™), xoeTo e cneacreue or (5). Umame

f(2a") = f(a" + ") = f(a® + f(@)) = a+ f*(a) = a + o™,
fl@™) = f((a™)" + f(yo)) =@ —a" + f*(e") = @ = a" + (a + a")".

2
Taka noayuuxme a+a™ =a —a"™ + (a+ a™)", T.e.
3

2
(6) a” +a" = (a+a™).
Ionesxe ce crapaeM aa mokaskeM, de a = 0, za orcTpanuM ot (6) TPUBHANHHUA MHOXM-
2
ten a”. Hamupame o™ " +1 = (1+a"1)", oTkbaero, kKaTo noxoxum a"~! = z, cturame
A0 CPABHUTEIHO IIPOCTOTO YPABHEHHUE
(7 4+ 1=(1+2)"

Ilo-uaTaTbk, KaTo B3eMeM npensun 6mHoMa Ha HioTon

(z+1)"=2"+ (T;)z""l + (Z)z"‘2 +...+ (Z)z""‘ +...4 (nil)z+ 1,

npeacrassMe (7) BbB BUOa

(8) (z+1) —z"—1= ‘5 (Z)z"'k = 0.

k=1
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Toi# kaTo KoedUIEHTUTE (:) ca nonoxuTennu, (8) HaMa norokuTeTHM KopeHn. Ero
3aI0, 38 BCEKM pealleH KopeH uMmaMme z = a™ ! < 0. Axko n > 1 e HeueTHO, TO3M pe3yi-
TaT HU AaBa 2z = 0, T.e. a = 0. Ocrasa ga pasriesame ciydas n — 4eTHO umcjio. B
cbuocT cnope (5) u (8) mocTarbumo € Aa IpoBepUM, Ue 2 = — /2 ue ymoBnerBopsBa
(7), T.e., ue (1 — ¥2)* # 3. Tosa oBaue e oueBuano, 3amoro V2 —1 < 1, oTkBAETO
crempa |1 - V21" =(V2-1) < 1.

ITo To3u HaunH pasencTBoTo o = 0 e HOKa3aHO.

Jlema 3. Bcesxo pewenue na (2) e nevemna gynxyus u ydosaemeopsaa ypasnenue-
mo na Kowu

(9) flut+v)=f(u)+ f(v), w€R, veR

Hewo nosexe, 6 cuna e pasencmeomo f(z") = f*(z), ¢ €R.

-~ IlorasaresctBo. [lonexe a = 0, ypaBuennero (4) BzeMa BUAa

U JU@) =y, yeR.

\\
\Qgrgg/xéro HammpaBMXMe TOoBa Habilogenne, oa B3eMeM OBe NMPOU3BOJIHU uMcla * € R,y €

R u ga nonosxkuM f(y) = z. Tl karo f(2) = f(f(y)) =y, xaTo 3aMecTuM B (2), monyya-
BaMe

(11) f@"+2)=f(2)+/"(z), z€R, z€R

(Cnopen Jlema 1 3aemmo ¢ y 1 z = f(y) onuca ysaomo MHOkecTBO R). Ilo-HaTtaThK,
kato nmonoxkum z = 0 B (11), mamupame

(12) f(@") = f(0) + f*(z) = f*(z), z€R,
koeTo 3aequo c (11) au maBa
(13) | f@"+2)=f(e")+ f(z), z€R, z€R.

Axo n e HeueTHo, z" ommucBa R 3aemio ¢ = u 3a Ja cturdeM jo (9), AocTaTbyHO
e Ja BbLBEJEeM O3HAUEHUATa U = I, v = 2.

B cayuasn n — yerHo QyHKIMATA u = " M306pasaBa R Bbpxy unTepBasa [0, +00)
1 cyGetutyumara u = ", v = 2z H1 gasa (9) camo 3a u € [0,4+00), v € R. ToBa o6cTo-
ATEJICTBO HY NPUHYKAABA, OIE BEIHDLK Ja CC BbDHCM KbM U3XOAHOTO ypaBHenue (2).
Karo monoxum z = f(—z"), z € R, c nomomra Ha (10) Hammupame

0=f(z" —2") = f(z" + f(2)) = 2+ f(z) = f(—=") + ["(z), z€ER,

koero 3aeqHo ¢ (12) Hu Bogu mo pasenctBoto f(—z") = —f(z"), = € R. Ilo To3u Hauun
yCTaHOBUXMe, e f e HedeTHA IPU BCSKO €CTECTBEHO n. 3a JAa 3aBbpIIMM JOKa3aTel-
cTBOTO, ocTaBa na nposepuM (9) 3a u < 0 u v € R. B To3n cayuwalt —u > 0 u KaTo
W3N0I3BaMe HEYETHOCTTAa Ha f, MolydaBaMe

flu+v) = —f(~u=v) = ~(f(-u) + f(=v)) = f(u) + f(v),

c xoeto Jlema 3 e mokazaHa.

U Taxa, ycmaxme ga cseneM ypasHeHMeTo (2) kbM ypasHeHuero Ha Komm. Yu-
TaTenaT noMHU obade, ue 3a qa MoxkeM fa usnonssame Teopema 1 ot [1], nMame Hyx a2
OT OONMbLJIHUTENHA MHpopMalKa. 3a IacTHE B CUJIA € CIEeTHATA

JIema 4. Axon > 1, scunxu pewenus na (2) ca MOHOMOKNY 85PTY YFAGMA YUCA084
oc R.
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IlokazaresicTBo. Heka naii-nanpen n e yetHo. [la B3zeMeM gBe MPOU3BOJHU YUC-
na z; €R, z; € R, 2 > 7, 1 ga nonoxuMm h = Yz, — ;. B Taxne ciyuait ¢ nomomra
Ha (9) u (12) nonyuaBame

f(@2) = f(z1 + A7) = f(z1) + F(A") = f(z1) + [7(R) 2 f(21)

¥ 3akiaioyaBaMe, de f pacte MoHOTOHHO BbpXxy R. Cien Tasu KoHCcTaTamus MoxkeM na
ce mososeM Ha Teopema 1, cayuait B) ot [1] u ma moayuum pasenctsoro f(z) = Cu,
C =const. OcraBa Hn ga 3amectuMm B (10), 3a ma onpeneamm C. Hamupame C? = 1,
oTkbaeTo ciensa C = 1, samoTo f pacte MOHOTOHHO. [lUpeKTHa IPOBEPKA MOKa3Ba, Ue
f(z) = z HaucTuna e pemenue na (2).

OcraBa ma m3cnegsaMe ciydasi, KOTATO N € HEYETHO. VIMEHHO TYK CBILECTBEHO
Ce M3NO0JI3Ba TSACHATA BP'b3Ka MEXJY yPaBHeHMeTo (2) u ypaBHeHreTo Ha Romm. (Ako n
e 4eTHO GmxMe Mornm Aa usciaeaBame (2) ¢ meToja, IpUiIokeH B [2] KbM ypaBHEHMETO
(7 + f(5) =y + f2(2), @ € R,y € R).

Hexa naii-Hanpes HEYETHOTO UMCIO N € MO-TOJAMO OT €AVHULA U ' € IIPOU3BOITHO
pammonanso unucao. Ja o3HaumMm ¢ f : R — R npomssBonno pemenue Ha (2). Ilonexe
f e pemenue u Ha ypaBHenuero Ha Komm, cnopen Jlema 1 ot [1] umame f(r) = f(1)r.
ITo-HaTaTbk nak ¢ nomomra Ha (9) nHamupame f(z+7r) = f(z)+ f(1)r, oTkbAETO CHEABA

(14) [ +1) = (@) + Q) =Y (Z)"”"‘f""“(l)f’“(w), z €R.

k=0

Ot mpyra crpana (12) 3aenHo ¢ ypaBHeHMeTOo Ha Romm HM fJaBa

1) fern) =@t =] (Z ;) ) =3 (B)riah

k=0 k=0

OcraBa HM Oa CPAaBHMM Koe(UUIMEHTUTE IIpe] CbOTBETHUTe cTeneHn Ha r B (14) u (15),
3a fja MOJYYUM CEPHUATA OT THKACCTBA

(16) @) = fH ) fHa), s €R, k=12...,n.

B wactrocT 3a k = 2 Hamupame f(2?) = /(1) f?*(z), oTxbRETO CiI€ABA, UE f € MOHOTOH-
Ho pactawa npu f(1) > 0 u MoHOTOHHO HaMansBama B IpoTHBHUA cayyail. (Croopen Ha-
IETO NpeanolokeHne n—2 e HedeTHo ). Haucrtuna, Heka uncaata 1 € R, z; € R, 73 > 2
ca npomsBoianu. Ila BbBeseM uncioTo h = \/z3 — 71 ¥ Aa ce Bb3noassame oT (12) u ot
ypasHerrero Ha Komm. Takxa mamupame f(z2) = f(z1)+ f(R?) = f(z1) + *72(1) f2(R),
C KOETO MOHOTOHHOCTTa Ha f e ycTaHoBeHa, 3amoto f" 2(1)f%(h) uMa nocrossen 3Hak.
[Ipubsarsalikn oTHoBO KbM Teopema 1 ot [1], moayuasame f(z) = C'z u upe3 Hemocpen-
CTBEHO 3aMecTBaHe B (2) HamMupaMe pemenunTa f(r) =z u f(r) = —=z.

HanpaBeHuTe pa3chbikAeHUA OaBaT M3BECTHAa MHQOpMAalMs W 3a pElIEHHATa Ha
(2) B cayuan n = 1. Ilonexe cBegoxme (2) xbM ypaBHeHmero Ha Komm c¢ nomomra
Ha Teopema 1, cayuait a), or [1] Beguara 3akialouaBaMe, ue QpyHKuuuTe f(z) = *z ca
eIVIHCTBEHUTE HENPEK'bCHATH PEINeHUsA Ha YpaBHEHUETO

(17) fle+fy)=y+ f(z), z€R, yeR

CrbigectByBaT 06aue 6e3bpoiino MHoro pemmenusn Ha (17) Ge3 TOUKM Ha HENpPEKbCHA-
TOCT, KOUTO MOTAT Jja €€ MOCTPOAT ¢ MeTofa Ha Xamen [3]. Jlumcara Ha MACTO HE HU
[I03B0JABA OA C€ CIPEM Ha MOoAPOOHOCTUTE.
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YIIPAYKHEHUSA

1. Ilpocaenere peineEneTo Ha ypaBHEHMETO

f(e®+ f(y)) =y + f(z), z€R, yeR,

HazeHo B [2] u ce yBenere, de CHIMAT METOL € IPUIOKUM KbM (2), ako n € JeTHO.
2. Omnpefgenere Gpos Ha peaJHUTE KOPEHU Ha ypaBHEHUETO

(z+1)"=2"+1,

KBbAEeTO n > 1 e ecTeCTBEHO umcIIO.

Ynsmeane. BoBenere pynkmuara g(z) = (z + 1)" — 2™ — 1, ¢ € R, ¥ uscnensaiire
3Haka Ha HeffHaTa mpousBogHa.

Omz. Axo n e HeueTHO, ypaBHEHMETO MMa NBa peajHM KopeHa: = = 0 M equn
OTpHUIATENEH KOpeH. AKO n € UeTHO, €IVHCTBEHMAT pealleH KODEH Ha ypPaBHEHMETO €
z=0.

3. Ja ce pem QYHKIMOHAIHOTO ypaBHEHUE

f(="+ f*(y)) = y" + (),

z,y € R, n > 1 — HEYETHO UNCHIO.
B cayuaii Ha ycnex, omuTaiiTe Oa NIPUIOEKMTE BAIIMSI METOL KbM NO-00MOTO ypaB-
HEHME

f&@*+ ") =y™ + f*(2),

z,y €ER, n > 1 — HeweTHO UMCIO 1 M > 1 — eCTECTBEHO UMCIO.
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BX JKEJIAJI CbCTE3AHWATA
JJA CE B'B3IIPTEMAT KATO
JINUHO INPEAN3BAKATEJICTBO ...

HNurepsio ra II-p M. Ilmoc ¢ npod

. Turbp O’Xanopan — npe3waeHT HA

CaeroBHaTa (be,z(epan;nﬁ Ha HAIIMOHAJTHUTE MaTeMaTHUYeCKMN CbhCTe3aHNA

[-p M. ITaroc: Hlpod. O'Naropen, Bawemo une ¢
dobpe useecmno 6 Asemparus v Oxeanus. Jobpomo
cscmoanue na Ascmpaautickama mamestamure Onec
bu Guro nemucaumo bez Buwemo axinueno yyacmuc.
Kax u xade sgnounazme da ce unmepecysame omn Ma-
meatamura! Bewe au moea awbos om npse nozaed?
Hpodg. O’Xanopan: Buuarv ¢bM ce MHTepeCyBad
OT MaTeMaTUKaTa M CbLM YyBCTBaJ lleffiHoTo oba-
fiHe. B HAUaJNNOTO YUMJIHIE W3NKUTBAX 0COHCHO
YAOBOJICTBME [a OTKpHUBAM 3aKOIIOMEPHOCTH B UHC-
noBuTe Tabauum, okaueHu 110 cTreHuTe, PakTbT, ye
64X OTJIMYEH YUCHUK IO ApUTMETHUKa, alrebpa u re-
OMETPHA B FTUMHA3MATA, CLILO Me OKY PaXku A& ciel-
BaM I110-HATATBLK MAaTEeMATHKA.

H-p M. Iawe: Bawama xapuepa € snevamagoauys.
Kou ca xpaifszsanume xamsnu u asproseme 8 wes?
Kou 6aza nad-mpyonume u ssanyeauu 3a Bac peuic-
nusA 7

IIpo¢. O’Xamopaun: KuaM BbpXoBeTe B MoATa Ka-
pHepa Mora Oa OTHeCa palaBAaluTe Ce Ha 10CTOsl-
HeH ycneX ABcTpanunickn MAaTeMaTHUYECKM CbhCTe-
3anus, ABCTpanauiickoTo noMakuucrso Ha 29-tata
MeXKAYHAPOAHA MATeMATUUYECKA OJIMMITUA LA, PA3BU-
THeTo Ha CBeToBHATA dencpauma Ha HAaLUUOHAJIHUTE
MaTeMATUYECKHA CLCTE3aHUs, A3MaTCKO-TUXOOKEAH-
CKMTC MaTeMaTUYECKHU CBHCTE3AHUA U C'h3NABAHETO
Ha ABCTpaJMACKUS MaTeMaTUdeCKM TpbCcT. Moxke
61 Hali-TpyAHOTO M ChUieBpeMenHo Hal-BLAHYBA-
woTo penieHue 3a ApcTpasusa 6e jga ce npe6opu
3a goMakMHCTBOTO na Mekaynapoanata mateMa-
THUecKa oaumrMana npes 1988 roauua. .
H-p M. IIooc: flo Bawa unwyuamusa npes 1984 2.
be ocnoaana Cacmosnama fedepayus na nayuona.inu-
me aaemesmamuncene cacmesanus (WFNMC). Kos he
douxcemgama cu.aa, doseaa do mosa csbumue? hou
ca 2aasnume yeau, xoumo ca nocmuznamu npes 10
200uuinomo # csuiccmaysane, u Kaxeo suxcdamc a
"kpucmaaname monxa” na 6sdewemo?

IIpod. O’Xanopan: Ha Mexayuapona Konrpec
no matemMaTHuecko obpasoBanue npe3 1980 r. B
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Bbpkan (CAlll) usnecox moknan 3a pa3pacTBaHe-
To Ha ABcTpasinlicknTe MaTeMAaTHYECKH CbCTe3a-
Hu#. Ilpes cnempammTe HAKOJNKO FOLMHU MOJIYYMX
yMoa6a 3a chAedcTBHe OT peaMila CTPAHM M Teor-
papckn padionm kato nanmpuMep Wemen, Etuonus,
Asznn m KOmwna AMepura. fIplio mmame Hy>XIOa OT
o06MzeH Ha MHPOPMALIMA KaK Ja Ce OPraliu3MpaT C’bC-
Te3aHWSITA, KaK Ja Ce M3TCOTBAT TECTOBETE U KakK Aa
ce NOANOMAraT MATEMATULMTE U YYUTENUTE, KOUTO
ca B reorpa)cka MM nMpodecronaiHa U30JaLma.

Illpod. O’XNanopan pasxaszea 3a ocnosasa-
nemo na Caemosnama gedepayud na nayu-
OHAANUME AMAMEAMAMUNECKY CFCTNEIAHUS



Cm. n. c. M. Tabos, npog. O’Xanropan v npop. II. Kendepoa na zacedanue na
Opzanusayuonnus xosumem sa Bmopus xonzpec na Caemoanama fedepayus
Ha NAYUONAANUME MAMEMATMULECKY CTCMEIANUS.

Ta}(a N'bpBOoHavaJIHaTa UAesI IIPU OCHOBaBalueTo Ha
WFEFNMC na Iletua MexayHapolen KOUrpec rno Ma-
TemaTHyecko obpasopanne npe3 1984r. B Apcrpa-
JuA Ge ga ce ch3nale CBETOBHA MpeEa, KOATO XA
CB'bP3Ba OHE3M MATEMATHIM (BKJIIOUUTEIHO yUHUTe-
JU MO MATEMATHUKA), KOUTO Ca 3aMHTEPECYBAHU Ja
oboratAT 06y4yeHMETO MO MaTeMaTHUKa U Ja TOBU-
AT UMNTepeca Ha YUYEHUIMTE KbM HeA C MOMOINTA
Ha MaTeMaTW4YecKH npeau3BukaTencrsa. Vima xopa
B chepara 11a 06pa3zoBaHUETO, KOUTO MMOCTABAT MO
C'’bMHEHHE 110J13aTa OT MaTEeMAaTUYECKHNU C'bLCTE3aHUA.
Mosita nen e ®enepannara ga Urpae riiaBHa poJif
NpyU MPEeoAoJIABAHETO HAa TaKaBa CLIPOTUBA U JA
JAE€MOHCTPHPA pa3sHOODpa3HNUTE IIOJIOKUTENHU edek-
TH OT MaTEMATUYECKMTE C'hCTE3aHMA.

H-p M. Iluroc: Burme au nuu pa3xasaau naxpamso
UCTROPUAMA HA HAYUOHAAHUME U MexwcIynapodnume
Mameaamunecku cscmesanus?

IIpod. O'Xanopan: MaTéMaTUYECKATE PEAN3BU-
KaTeJICTBA M C'bCTE3aHUA OT Pa3yIMUeH THUI ca 6uau
CTHMYJI 33 Pa3BUTHETO Ha MaTEMATHUKATA OT BEKOBE
HacaM. Bennara morat aa 6bAaT MOCOUEHU TPU U3-
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KIIOUUTENIHU TIPUMEDPA: HAMHUPaHETO Ha ajrebGpud-
HU pEIUEeHUA HA YPABHEHUATA OT TPETA U UETBLPTA
CTeneH OT WUTAJUAHCKUTE MaTeMaTuuu npes 16-u
BeK; PA3BUTUETO Ha aHaau3a oT BepHynu npe3 17-u
BE€K M HAKpPad — NMpOUyTUTe 23 NMpeAU3BUKATEICTBA
Ha XuaGepT, GopMyIMpaAHU [0 BpeMe Ha pedTa My
npen Bropus MexayHnapoleH KOHIpeC Ha MaTeMa-
TviiTe B [lapmk B HAUas0TO HA BeKa.

[IbpBOTO OPUIMAIHO MATEMATUUECKO C'hCTE3AHUE
ce e cwueroano npes 1894 r.
JI0 OPraHU3UPaHO 0T MATEMATUKO-PUINUECKOTO 06-

B YHrapua u e 6u-

necTBo., MHOro oT Hal-U3BECTHUTE YHIapCKU Ma-
Tematuun (Peep, dpou Kapman, Knouur, Cerno, Pa-
no, Ilotia u ap.)
To cTaBa M3TOUHMK Ha BIbXHOBEHMUE
33 OPraHU3UPAHETO Ha MATEMATUUYECKU C'hCTE3AHMS
B MHOI'0 CTpPaHM U palioHM Ha cBeTa — Bbirapus
U ABcTpasusa He NpaBAT U3kIodenue. Taka npes
1938 r. BBb3HMKBA KOHKYpPCHT [['bTHamMm 3a cTyaeHTH
B CAIll, a no-kncHo, npe3 1959, — u MexxayHapoa-
HaTa MaTEMAaTHYECKa OJIMMIINAJIA.

ca IIeYeJIMJIM Harpaiud B ToBa
C'bCTE3aHUE.

Cnbe UIMPOKOTO HaBJIU3&HE€ Ha KOMIIIOTPUTE C€ B'b3-



poauXa c'bCTe3aHUATa OT THI TeCcToBe ¢ uU3bop Ha
eAUH OT HAKOJIKO MOCOYEHN OTroBopa. 3alloyHaTO
npe3 1950 r.
pHKaHCKaTa MaTeMaTHYecKa acCOLMAIMA, TO3M THII
c’bcTe3aHMe cTaBa HalMoHasHo mpe3 1958 r. Tlo-
106HM chcTesaHud 3anouBaT B KaHana (B Hawalno-
To Ha 60-Te) M B ABcTpanus — (B cpexaTa Ha 70-Te

oT Hio-MopkckaTa cekuusa Ha Ame-

rOJMHN).

H-p M. Ilmoc: Kaxeu uyscmea su nassea dymama
Ycscmesanus”?

IIpo¢. O’Xanopan: YyBcTBaM ce HeJOBKO, KOraTo
Ta3M AyMa ce CBLP3Ba C arpecusa WJIM KoraTto pe-
3YJTaTUTE OT C'bCTE3AHMETO Ceé TpUeMaT Kato ab-
COJIIOTHA MAPKA 33 MaTeMaTUYECKUTE CIOCOBHOCTH
Ha yJacTHMIMTe. BUX *Kejajl yuntenute Aa HaChbp-
YaBaT YYEHUUMUTE CU Oa Bb3NPUEMAT CbCTE3aHUATA
KATO JIMYHO MpeaU3BUKATENCTBO.

J-p M. Ilmoc: Bue cme Qobpe uzgecmen na 6sa-
2apexama MameMamuiecxa Koae2ud, mas xamo e 3a
napeu nsm noceuw,asame Bsazapus. Kaxea e npununa-
ma sa nacmosuama Bu susuma?

IIpo¢. O’Xanopan: dotinox B Bbarapus kato npe-
auneHt Ha WFNMC, 3a na pema Koe e Haji-moaxo-
AAIIOTO MACTO B Bbiirapus 3a NMPOBEKAAHETO HA
Bropusa mexxayHapoaeH KOHTpec Ha Ta3n dedepa-
A, OctaHax ouapoBaH ot IIpaseu u ce cnpax Ha
TO3U rpaj 3a JAOMaKHUH.

J-p M. imoc: Kaxeu ca npununume 3a ydocmosea-
nemo na Bsazapus ¢ sucoxama wecm da 6sde domaxun
na Bmopus xonepec na WFNMC?

Mpo¢. O’Xanopan: [ILpeuAT MeKAyHapPOOeH KOH-
rpec Ha Penepaumara 6e B Kanmana npes 1990 r.
Owe ToraBa cMATax, 4ye e BaxkHo Bropuar Mexny-
HapOJEH KOHrpec [a He 6blle B aHII0e3MYHa CTpa-
Ha. HWmero Ha Buwarapusa molize kaTo ecrecTBeH
OTrOBOp Ha Taka MocTaBeHAaTa 3ajaya, 3ail0TO Ba-
maTa cTpaHa MMa 3abeleKUTEeNHM yCleXu B MaTe-
MaTHUYECKMTE C'’bCTE€3aHMUsA M roaaM 6poll cnocobumu
M MOCBETEHM Ha Ta3M Kay3a MaTeMaTHLM.

JI-p M. Hmsoc: Kou ca cnoped Bac ocnosnume yeau
na Bmopus mexncdynapoden xonepec na WFNMC?
Ipo¢. O’Xanopan: Tesu nenu 6axa B KpaiiHa cMeT-
Ka QOPMYJMpPaHU OT GbArapCKUA OPraHU3ALMOHEH
KOMHTET Ha KOHI'peca., HO T€ 0Tpa3ABaT Jo rojiAaMa
CTEMEH LeJINTe Ha caMaTa (elepalua:

e /la cssdade nosu u da 3a30pasu eeve cswecmaysa-
wume nPoPecuORAANL 8PIIKU MENCIY MAMEMAMUYY,
XKOUMO C€ FAHUMABAM C MAMEeMAMULECKU CsCmesa-
Hus;

o /la deficmeaa xamo $oxyc v cmumMya 3a 06MEN KA UN-
Popmayus u udeu omHuoCHO Mamemamurecxume csc-
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mesanus;
o Jla csdelicmea na obujecrneomo 0a 0cs3nae N0.40 XU~
MEARAMA POAT HE MAMEMAMUNECKUNE CFCTNEIANUS 8
06pa308anUEMO HA BCUNKY YUENUYU.

-p M. Ilaioc: Kaxsu saxcuu pewenus onaxsame
da 6sdam s3emu na xonzpeca?

MIpo¢. O’Xanopan: Hansasam ce, ue HAYUHUTE U3~
ciexBaHUA B objlacTTa Ha MaTeMaTUUYECKOTO 06-
pa3oBaHWe U MO-CIIElIMAJHO — AKTYaJU3UPaHETO HaA
y4e6HOTO ChbAbPKaHME [0 MATEMATUKA B'b3 OCHO-
Ba Ha JAaHHUTE OT MaTEeMATUUECKUTE CbCTE3aHMUA,
ule MOBJIUAAT Aa 6bJAe olleHeHa BasKHOCTTa Ha Ma-
TEeMaTUUECKUTE C'bCTE3aHUA OT IIPOCBETHUTE Aeiiiu
B MO-LIMPOK KP'br.

I-p M. Ilmoc: Lurme au nu undopmuparu 3a cnu-
canuemo "Mameasmamunecxu céicmesanus” u xaxsu ca
gsamoxcnHocmume 3a csmpydnuvecmeo ¢ MATEMA-
TUKA IIJIIOC?

IIpo¢. O’Xanopan: " MaTeMaTUUYeCKH C'bCTE3aHUA
ce noayuyaBa oT 6auszo 700 MaTeMaTMUM OT OKOJIO
110 crpamn. M3nusa asa nmbTu roaumumiHo. Hana-
BaM Ce€ Ha M0JI30TBOPHA o6MfAHA HA CTATUM MEXKIY
asete cniucauuA. OmuTsT Ha Bbarapua B maTema-
TUYECKUTE C'bCTe3aHuA Ule 6ble MHOTO TOJIe3€H 3a
APYTrUTe CTpPaHM.

I-p M. Ilmoc: H naxpas, xaxeo we noxceaaeme na

4

numameaume na nawemo cnucanue?

MIpod. O’Xanopan: Hanasam ce, ue unTateante
Ha MATEMATHUEKA TNIOC cu naBaT cMeTKa M
OlLIEHABAT YyCUJIMATA, KOUTO Cb3JaTeJNUTE Ha CIHCa-
HMETO BJjaraT BbB Bceku Gpoii. Bapsam, ue MHoro
OT UATaTEJUTE e 6bAaT CTUMYJMUPAHU WU IIE MpHU-
€MaT NPEeAU3BUKATEJICTBOTO Oa MpeasiokaT cobeT-
BEHHMA CHM OIUT Ha CTpaHMIMUTe Ha TOBa ClMcaHMe.

Poasma na J-p M. Ilawc u na npesoday usnsany:

Eszenus Cendosa

Bropuar konrpec Ha CseropHara ¢e-
Jepanysi Ha HAMOHAJIHUTE MATEMATHUYECKH
cbCcTE3aHMA 1e ce mposene B rp. Ilpasen
ot 23 mo 28 1o0am 1994 r. o Bpeme Ha KOH-
rpeca me ce C’LCTOM 3aKJIUYUTeTHuAT dec-
THBAJ HA HAM-nOOpe OpeaCcTABMIMTE ce B
Hamuoranaun korkypc USJVIPBAHE HA
TAJIAHTHU yM+.




AKO KAHIMNIOATCTBATE B'bBB BY3

B rpu nocnenmoparenmu 6pos sa MATEMATHUNEKA IIJIK)OC me nyGaukyBaMe 3anadu
M OpMMEpHM TeMM B DOMOI HAa BCHYKM, KOMTO INE C€ ABADAT HA KARIMIOATCTY OEHTCKM
M3O0UT OO MaTeMaTuka. B nnpsure nBa Gpoa me HaMepuTe " THOMYEM” 3a0449M OO ajares-
Pa U reoMerpua. PemapaseTo MM ¢ 3aQLJIKUATENCH €JE€MEHT OT NOJTOTODKATA 38 M3IMKUT
HA eJUH KAHOVMOATCTYLEHT. Pa3bupa ce, O0peonoiAaBAHCTO MM HE € NOCTATBYHO YCJIOBME
3a OA CTAHETE CTYICHTHU, HO C’hC CUTYPHOCT 3HAYM, 4Ye BiAaneeTe KAHIUIATCTYHEHTCKUA

MMHMMYM IO MATEMATHKA.

Cpexn npenaaraunTe 3a0aYy YMHULUJICHO HE Ca BKJIIOUYEHHM T€3M OT KOHKYPCHUTE M3Ou-
TM mo MaTeMaTmka 3a 1993r., TbH kKaro Te 6axa myGamkypamm B 6p. 4 3a 1993r. Ha

CIIACAHMETO.

IlpuaTHo pemiaBane Ha 3amauuTre or MATEMATUERA IIJIIOC.

3AI0AYUN 110 AJITEBPA
gon. Il. Capgepos, mon. K. Uakwpau, MU ua CY

Ksanparua $pyuxuma

1. [la ce HaMepAT cTOHHOCTUTE HAa peaJHUA Napa-
MeTBP @, 3a KOUTO KODEHUTE Z1,Z2 Ha ypaBHEHUETO
z?—azx+a+3=0 ca peanuu u |z; — z2| < 3.

2, Ila ce HaMmepAT cTOoWHOCTHTE Ha pealHUA Na-
paMeTsp M, 3a KOMTO KBAaJAPATHOTO HepaBEHCTBO
(m+5)z% -~ 2(m+ 1)z +2m — 4 > 0 e nanvaHeHO 3a
BCAKO PeaJiHo YMCiIo z. (YHMBepCHTETH, NeJarorn-
4YecKH U TexHudecku BY 3, 1988 r.)

3. Ila ce HaMepAT cToliHOCTMTE Ha peasiHUA Iapa-
MeTHbP M, 32 KOUTO HeDaBeHCTBATA

2+ mz—2
22—z +1

Ca M3MbJHEHW 33 BCAKO PeajIHO YHCJIO Z.

4. Ila ce namepar Hali-maJKaTa u Hali-ronamarta
crofinocty Ha ¢pyukumara f(z) = sin®z + cosz + 2.
5. Ila ce namepyu Hali-MaJiKaTa CTOMHOCT Ha YHK-
wnnra f(z) = |z? - 4z + 3| - 3z.

6. Ila ce HaMepAT CTOWHOCTUTE HA PCAJHMUA NMapa-
MeThp a, 3a KouTo Hali-masikaTa cTofinocT Ha QyH-

kumAta f(z) = 4z — daz + a? — 2a + 2 B uuTepBana
[0,2] e paBHa Ha 3.

7. Hanen e xBaapatHuaAT Tpudien f(z) = az® —

z — 1, KbaeTo a e peayen napamersvp. lla ce na-

-3 < <2
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MEpPAT CTOMHOCTATE Ha @, 32 KOWTO yYDaBHEHHUETO
f(z) = 0 umMa nBa peajHM OTPHULATE]HM KOPEHa M
JIUUETO HA TPUBI'bJIHMKA, YMHUTO BbPXOBE Ca B Tipe-
ceunnTe TOUKM Ha rpadukarta Ha f(z) c koopam-
HATHATE OCH, € Mo-roJAMo oT /3. (MkoHoMMUueckn
BY3, 1985t.)

8. Jla ce HaMepAT cTOMHOCTUTE HA peaJIHUA Mapa-
MeT}p @, 33 KOUTO KOPCHUTE HA YPABHEHHETO Z2 —
2ax +a+2 =0 ca peaJHM U NMpPUHARIEKAT HA UH-
repsaJa (1,3).

9. Ila ce HaMepAT CTOMHOCTUTE HA peaJIHUA Napa-
MeTLP a, 33 KOUTO KOPEHHUTE X1, Ly HA YPaBHEeHUETO
az® +(Ta+4)z—~4 = 0 ca peannu ¥ yI0BIeTBOPABAT
HepaBeHCTBaTa 1 < z; < 2 < 3.

10. /la ce HaMepAT CTOWHOCTUTE Ha pealUa Mapa-*
MeTbp @, 33 KOUTO ypapHeHueTo a.9% — 37+ 41 =0"
MMa JBa KOpeHa, €IMHUAT OT KOUTO € MOJIOKUTEJIEH,
a aApyruat e orpunareied. (Mxonomuuecku BY 3,
1988r.)

11. Jla ce HaMepAT CTOWHOCTUTE Ha PEaJIHUA napa-
MeTLpP @, 332 KOMTO HepaBeHCTBOTO 22 — 2az+1 >0
€ M3ITbJIHEHO 34 BCAKO IOJIOAKMTCIIHO YHUCIIO Z.

12. Ila ce HaMepAT CTOMHOCTUTE Ha peaJIHAA Napa-
MeTHD a, 3a KOMTO BCAKO Pealilo & YXOBJIETBOPABA
HepaneHcTBoTo sin? x + cos? x + a.sin 2z > 0.



HpanuoHaJHN ypaBHEHMWI K HepABEHCTBA.
Cucremn ypasuenus. IIporpecun

13. Pewete ypaBHeHMeTo  + V22 —~ 1 = @, kbaeTO
a e peaseH napameTbp. (TexHnYeckn yHUBEpCUTET
- Codusa, 1992r.)

14. la ce pelun HEpaBEHCTBOTO
V22 421z — 11 — /222 — 92 + 4 > /18z — 0.

15. Ila ce pemmm cucteMarTa:

2) 2?2 -32y+2y2 =0
ltry+z-2y=2;

2ozy+y? =21

y* —2zy = —15.

0 |
16. Ila ce pemm cucremara:

B+ =7z +y)

B - =3(z~y).

17. Yernpu unciaa o6pa3yBaT reoMeTpUYHA MPOT-
pecus. , C60pbT Ha 'bPBUTE ABE YKUCIa Ce OTHACH
KbM cGopa Ha nocjieqHUTe ABe KakTo 1 : 4, a mpomns-
BeJeHHeTO Ha N'LPBUTe JBe yKucia e ¢ 10 no-romamo
oT 4eTBBpTOTO uMcio. Hamepere uncnara. (Tex-
uuuecku yausepcuteT — Codusa, 1992r1.)

18. IlpousBenenmeTo Ha I'bLPBUTE MET YJI€HA Ha Te-
OMeTpUYHA Hporpecus e paBHO Ha 32, a cbopbT

oT KyGOBeTe Ha HNBPBUTE TPpH YJI€Ha € paB€H Ha
73

Ha.MepeTe NM'BbPBUTE TPpU UWI€Ha HA NporpecH-

ara. (Mkonomuuecku BY 3, 1989r.)
19. Ila ce HaMepu 6poAT HA YileHOBETe HA apUTMe-
TUUHA IIPOr'PECHUs, AaKO BTOPUAT M METUAT UJIeH Ca
paBHM cbOTBeTHO Ha 4 U 13, a cyMaTa Ha BCUYKATE
1 unenone e 145. (Uxonommuyecku BY 3, 1987r.)
20. laneHa e reoMeTpHUYHA IPOTpeCHd ay, dg, a3, a4,
. cyactHo ¢ £ 1. Ila ce mokaxe, e peIulaTa
@2 — 41,43 — A2,a4 — A3, ... € CBIO FeOMeTpPUUYHA
Tiporpecus ¢ 4YacTHO ¢.
21. HaneHa e apuUTMETUYHA IIPOrpecusd aj,dsz, ...
C pa3nuKa, passinuHa oT Hyda. [la ce mokaxke, de
aKo UMCIIATa g, d, Ay, @, 00pa3yBaT reoMeTpUYHA
nporpecud, To uucaara | — k, m — [, n — m cbio
o6pa3yBaT reoMeTpH4YHa NPOrPECHS.

I[NokazaTenna u JorapMTMuUYHA GYyHKIMA

22. Heka a = loggp 3, b = logsy5. Ila ce M3pasu
loga 8 upes a u b.

23. Ila ce mokaske, ue:

a) 2log3 5 __ 5log32 — O;

6) 2VIo8ad — 3V/10ga 2

24. Ia ce pewn ypaBiennero z+lg(5%—1) = zlg2+
1g20. (Coduiickm ynmpepcuter, 1991T.)

25. Ia ce pelln ypaBHEHMETO

logg (2771 4+ 37*1) + & = logs(4® + 6%) + 1.

26. Ila ce pemm ypasHenuero 3log, 2.log,, 2 =
2log,, 2.
27. Pemletre ypaBHEeHUMETO

4 —
1+ log, Tz“ = [Ig(2 + lg a) — 1]. log, 10,
KbIETO G € peajleH mapaMeTbp. 3a KoM crofiHoc-
TH Ha a KOpEeHHTEe Ha yPaBHEHMETO ca IeJU uucaa?
(Ukonomuueckn BY 3, 1989r.)

28. Ila ce pellln HEPABEHCTBOTO 2’1+ ol=l > 2\{2_.

29. Ila ce peliy HEpaBEHCTBOTO > .
P P -1~ 1-2+-1
30. Pemere HepaBEHCTBOTO

1—9% 4 225-2 5 22:: — 2:r:+2 +7.

(norauscku ynusepcutet, 1991r.)
31. a ce pemu HepaBEHCTBOTO

io 4a:+5< 1
gx6—5a: )

32. Ila ce pemnyu HEPABEHCTBOTO
log% T < log% z.
33. Hda ce pemn HEPABEHCTBOTO

22 -3z - 16
—_— <

P <0.

logoﬁlog2
Ia ce HaMepy Hali-roasaMaTa CTOHHOCT H3MEXIy
cTolHOCTUTE, KOUTO GYHKIMATA ¥y = —x2 + 10z — 27
mpUeMa, KOraTo & TTPUHAIJIEXHU Ha MHOXKECTBOTO OT
PEIEHUATA Ha TOPHOTO HepaBeHcTBO. (TexHUYecKn
BY 3, 1984r.)
34. Ia ce pelny HEPABEHCTBOTO

o 24 — 2z — 22 51
Basce? 14 :

Tpuronomerpusa

35. Ilaneno e, ye o € (%, 27r) n 20 sin? a+21 cosa—

«&
24 = 0. Ja ce npecmeTHe cotg 3
36. Ila ce nokake, 4e ako «, 3,7 ca roJ€eMHHNATE
Ha 'BLANTE HA TPUWBLI'BLJIHHK, TO:

a) sina+sinf+siny = 4cos%cos§cos 1;

6) cosa + cos f + cosy :4sin%sin§sin%+1;

B) cotg % + cotg -'g— + cotg :;: = cotg g-cotg —'gcotg %
37. Ila ce pemn ypaBHeHMeTo sin’z + sin?2z +

sin? 3z + sin? 4z = 2.
38. Pemlere ypaBHeHMeTO

\/(1 - t.gzg—)(cotgzg- —1)=4cosz.
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(Texuuueckn BY 3, 1985r.)

39. Jla ce pemin ypaBHEHHMETO!:

a) V3cosz —sinz = /2;

6) 2 — 63Hogssinz — 9i+logycoss  (YyypepcureTn
nexarorndecku BY 3, 1984 r.)

40. ITa ce HaMepAT BCUYKM pellleHUA HA ypaBHEHU-
eTo

V1 +sin2z + 4sinz + (V3 + 1)ycosz = -3

B mHTepBata [r, 3],

41. Jla ce pemy ypaBHeHMeTO 2sin> & +sin z. cos z +
5cos?r =4.

42. [la ce penm ypaBHEHMETO:

a) cosz —sinz —sinzcosz = 1;

6) 1 +sin®z + cos®z = 3 sin2z.

43. 3a kou cToliHOCTHM Ha mapaMeTbpa a ypaBHe-
HMeTo sin 2z — 2v/2a(sinz — cosz) + 1 — 4a = 0 uma
pellieHMe B MHTEPBAJa [%,g]? (BUAC - Codmus,
1990r.)

44. Ha ce pelmn HepaBEHCTBOTO

loggi, (1 + cosz) > 0.
45. Ila ce pelm HePaBEHCTBOTO

3cos2:x:+5sm.r - 33—cos2x—5smx > 26.

Hiacnenpane aa dysarmmum

46. Ila ce HaMepAT MHTEPBANNTE Ha PacTeHe M Ha-
MaisfBaHe M JOKAJIHUTE EKCTPEMYMM Ha QYHKIMATA:
a) f(z) = 23 - 32 — 9z + 14;
6) f(z) = 3z* + 423 — 1227 + 32;
w41
B) f(z) = Trarl
r) f(z) =sin2z + 2cosz, z € (0,2m).
47. Ila ce HaMepAT Hali-MaJkaTa U Hall-ronaMaTta
crofiHOCTH HAa PyHKRLUMATA:
a) f(z) = 23 — 322 — 9z + 14 B unrepBana [—2,6];
2 -z +1
/@)= ey
B) f(z) = zV4x — 27;
22

r) f(z) = zsinz + cosz — U wirepnana {0, #};

%) f(@) = logy (1%
48. Ila ce omnpeAesy 3a KOM DEAJIHM CTOHHOCTH Ha
z e nepunupana Ppynkimara f(z) = log,(3z? + 4z —
4)—2log, z. Ha ce HaMepu Hali-roiaMaTa cTofHOCT
Ha f(z). (YHuBepcuTeTu u meparoruuecku BY 3,
1985r.)

49. a ce HaMepAT:

a) JOKAJHUTE €KCTPeMyMHM Ha ¢yHkumsata @(t) =
t4 4+ 413 — 8t2;

6) Hali-maJikaTa U Hall-roaAMaTa cTOMHOCTH HA QyH-
KLIATA, f(x) - 2—4cos.1: + -22—3cosz - 23—2cosz' (CO-
¢ulicku yuuBepcuret, 1990T.)

) B uHTepBana [—2,—1].

50. Ilanena e ¢pynkumara f(z) = sin®z + cos3z +

3 -2 . 2 .
—(sin” z.cosz + sinz. cos® z). [lonarame y = sinz +
cosz.

a) Ha ce m3apasu f(z) upes y.

6) Ha ce nokake, ue —/2 < y < V2.

B) Ila ce HaMepAT Hali-ronsMaTa W Hali-mMaikaTa
croyinoctv Ha f(z).

r) Ha ce gokaske, ue HepaBeHcTBoTo 2(f(2))2—f(2)—
6 < 0 e M3rbAHEHO 33 BCAKO . (Y HMBEDCHUTETH, Ie-
Jaroruyeck M TexHudecku BY 3, 1987r.)

51. a) Hamepete MuOXecTBOTO D 0T peannm umc-
Jla, 3a KOMTO € NeMHHpaHa (YyHKUMATA

kS

f(z) = logy(—222 — 8z — 6)

M MHOXecTBOTO (G OT peajlHi UHMcJja, 332 KOHUTO €
AedunmpaHa GyHKUMATA

z
9(z) = (%) Z+1

6) Hamepete nali-ronaMaTa cTroHOCT Ha ¢(YyHKUH-
ata f(z) M Hali-mankaTa CTOHHOCT Ha (yHKUMATA
().

B) JlokaxkeTe uau onpoBepraiite T8 paeHueTo: I'pa-
¢ukaTa Ha Ppyukumara f(2) u rpadukara Ha GyHK-
umsara g(z) uamat obum Touku. (Texuuuecku BY 3,
1985r1.) »

52. Ia ce HaMepAT peallHNTE 4nucia a, b, c,d Taka,
ye rpadurara Ha QynkumaTa f(z) = az3+br?+cz+d
MHHaBa npe3 HauajgoTo O Ha KOOPAMHATHATA CHC-
TeMa, AOMMpAaTeNTHATa KbM rpaduraTa B Toukata O
CKIAIOYBa C MOJIOKUTENHATA MMOCOKAa Ha abCcLMCHATA

OC BI'BJ € TOJNEMUHA —= M TPM & = —lunz =2

(YHKIMATA UMA JIOKAJIN €KCTPEMYMH.

53. lla ce HamepAT CTOWHOCTUTE Ha peaJIHUTE Ia-
pametpu a u b, 3a konto Pynkumara f(z) = 23 +
ar? — r + b uMa MAKCMMyM M MUHHMMYM, CTOWHOCTH-

T€¢ HA KOUTO Ca OTpHUIATEJHH YACHA U MAKCUMYMBT

ce JjocTnra npu z = —1.
54. Ia ce naMepAaT cToiiHocTHTEe HA PeaJHNUA Na-
paMeTbp p, 3a KomTo QyHKumaTa f(z) = —2z3 +

3(p—2)z> + 6(p - 1)z — 2(p + 1) mmMa MakcHMyM u
MMHHUMYM, CTOWHOCTHTE Ha KOUTO Ca IMOJIOMKUTEJN-
HM uMcia M HepaBeHcTBOTO f(z) > 0 e M3mbJIHEHO
3a BCAKO T oT uHTepBada (—o00,0]. (UkoHoMudecku
BY3, 1986r.)

55. Ila ce moka)kaT HepaBEHCTBATAa:

a) 3z%+42® - 12224+ 32> 0, z € (—o0, +00);

6) 2E + 1 23, 2 € (0, +00);
2

)
B) cosz > 1 — ,:BG[O,%];
)
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ITPUMEPHHV TEMUA

TEMA 1.
opod. Us. Palruneons, YHCC

3anaua 1. Heka a,b u ¢ ca monoxureanu umcia,
takuBa ue a2 + 6% = ¢?. Jla ce moKake, ue:

a) ChIHECTBYBA MPABOBI'bJIIEH TPWBI'BIHUK CbC
cTpanm a, b u c;

6) ypasuenneto a3z? 4+ b3z — ¢ = 0 uma nBa peasnn
KOpEeHa, EAMHUAT OT KOUTO € II0-MaJI'bK, a APDYTHAT
- MO-TOJIAM OT eIMHHLIA.

3amaua 2. B npasuina TpubrbjHa MHPAMUAIA BU-
COYMHATa K'bM OCHOBATa € paBHa Ha 4, a OKOJHMAT
pbb6 CkIOUBA C pAaBHMHATA Ha OCHOBATA ‘bI'bJI C CO-

m
nemuna o € (0, -2—) Ha ce onpeneau KaTo GyHKUMA

Ha ¢ paIMyC’bT Ha BNMCaHATa B MMpaMuaaTa cpepa
¥ da ce NOKa)Ke, Ue TA € HamMaJABama QyHKLMA.
3anaua 3. B TpubI'BJAHUK MEDKATE HA ABA OT 'br-
JUTe ce OTHACAT KaKTo 1 : 8, a MApKaTa Ha TPETUAT
€ KOpeH Ha Y paBHEHHETO

sin 2¢ + cos 2z + 2sin x cos 2 cos 2z = 1.

Ila ce HaMepAT brauMTe Ha TPUDBI'BJIHMKAa M obeMa
Ha TAJNOTO, KOETO ce MOoJIyyaBa NPU BbPTEHETO HA
TPUBI'bJIHMKA OKOJIO Hali-MaJlkaTa My CTpaHa, aKo
IbIDKMHATA Ha C'hIIaTa € paBHa Ha 4.

TEMA 2.
pon. I. Teposn, TY, Codun

3anaua 1. Ila ce pewmn ypaBHeHHETO

35—z —4
& +2 [

2z +1 3—=z
V2:L‘+1

KBbIETO ¢ € peajieH MapaMeTbp.
3agaua 2. Jla ce pewn ypapueHuero 8%
4™ kpneTo m e peajieH MapameTbp.
3agaua 3. ABCD e poMm6 ¢ 0CTBP BI'bJ IPH BBp-
xa A. Brnucanara B ABCD OKPBKHOCT UMa paIUycC
R, monupa ce no AB B T. M u npecuya oTceukaTa
CM BT P taka, ue CP:PM =3:4. Ha ce Hame-
pY JuueTo Ha pomba U rojleMUHATa HAa OCTPUA MY
BB

3amaua 4. OcuoBata ABCD Ha 4yeTUpUBI'bJIHA-
ta mupamuaa ABCDF e pomb ¢ brbil Ipu BBpXa
A paBen Ha 60°. Oproronannara npoekuma O Ha
Bbpxa F BBpXy paBHUHATA Ha OCHOBATa € UEHTDHD
#a BnucaHata B AABD okpwkHOCT, UHHTO paanyc
“Ma IbJKMHa r. PaBHMHaTa, ompeaeleHa OT TOU-
kure B, D v F', ckmiouBa ¢ paBHUHATa HA OCHOBATa
bI'bJ, ABA M'bTHU MO-TOJAM OT BI'bJIAa MEXKIY OKOJ-
HuA pb6 FC v papHMHATa Ha OCHOBATA.

a) Ila ce naMepW IbJjHaTa IMOB'bPXHHHA HA MHpa-
MHUjaTa.

+2-c=9,

23[;1:—3[ —

6) Ila ce HaMepH NUILIETO HAa CEYEHUETO HA MIUPAMU-
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JAaTa ¢ pAaBHMHATA IIpe3 T.'O, ycriopeana Ha BD u
Ha AF.

TEMA 3.
non, Ba. Tonopos, ra. ac. II. Croes, BUAC

3anmaua 1. Ila ce pemn ypaBHEHHETO

ONC)

3anaua 2. Heka k e oTHollenMeTo Ha JHMIETO Ha
MPOU3BOJIEH TPWbI'bJAHHK KbM JHUIETO HA OMHCAHHUA
OKOJIO HEro Kpbr.

a) Jla ce m3apasm k upe3s BbrivTe Ha TPUBI'BIHUKA
U Oa ce HoKaxke, ue k < % '

6) Ako eauH OT BrIUTE HAa TPU'bI'bJIHMKA € ¥, la
ce mokaxe, 4e k < Lsiny(1 + cosy).

B) OT BCHUKM TPUBI'bJIHULM, BIUCAHA B AaJEHA OK-
PBKHOCT, A2 ce HaMepH TO3H, KOWTO MMa Haii-ro-
JIAMO JIMLIE.

3anaua 3. Heka FABCD e npaBuiHA YEeTHUDHD-
I'bJIHA TIMPAMUIA C OCHOBEH pb6 AB = a M BbI'bil
Mexay okKojHusa pbb FA M ocHoBaTa paBeH Ha {,

9

4

8
2

#-1 _lg64
T lgl6’

T
> 1 IIpe3 A e mpekapana paBHWHa, IlepHeHIN-

Kynapua na FC.

a) Jla ce namMepu aMLEeTO S HA MOJYUEHOTO CEUEHHE.
6) KakBu CTOMHOCTM B 3aBUCHMOCT OT { MOe Ja
npuema S? (OrrosopsbT Ha ce o6ocHoOBE).

TEMA 4.
noa. Us. Towos, PMU ma CY

.
3anaua 1. a ce pemn ypasHeHueTo

V1+ cos?z -sin z V2.

3anaua 2. Bmucanata B Tpubrbaauka ABC ok-
pPBKHOCT ce mouupa go crpairute My BC, CA u
AB cvorBetto B Toukmte M, N u P. Ila ce Ha-
MEpH I'bJHKUHAaTa Ha oTceukara PAl, ako AN = 2,
CN =3 u LBCA =60,

3anaua 3. la ce HaMepAT BCUYKU CTOMHOCTH Ha
peanHua mapaMmeTbp @, IPU KOUTO BCUUKM UMCIIa
z € [1,5] ymoBneTBOpABAT HEPABEHCTBOTO
Jaz+2/3z+1—-6zx4+a—-5<0.

3anaua 4. OcnobaTta Ha nupamuna SABC e pas-
HoCTpaHeH TpUBI'baHuK ABC ¢ abmkuHa HA CTpa-
HaTa 4v/2. P16BT SC e nepneHanKyNspeH Ha pas-
HMHATA HA OCHOBaTa M MMa abivkuHa 2. Heka D e
cpenata Ha AB u F e cpenata na BC. Ila ce Ha-
MepH ‘bI'bJI'BT, KOWTO ckimousaT npasute SE u CD,
U Pa3CTOAHMUETO MEKIYy TAX.



ITIOOI'OTOBKA 3A 3PEJIOCTEH M3IINT
IIO MATEMATHWNRKA B TEXHUKYMHWTE A COY

B apa nocaenoparenmu 6poax aa MATEMATHERA ITIJIFOC e nyGaukyBaMe 3anaum
M T€MM B NOMOII HA BCHUKM, KOMTO LIE C€ ABABAT HA 3DEJIOCTEH HU3MMUT OO MATEMATHKA.
AKO ¢IMH 3PEJIOCTHHMK MCKA [a ¢ CHOKOeH, KOTATO cC ABADRA Ha W3IUT, TOM TpabBa na
MO:Ke A pelraba Te3u 3alaun. Pa3bupa cé, ako TOM € peln caMo NpeIJIc:KeHUTE TYK
3a0aUd ¥ IPUMCDHUA TEMW., TOBA HE O3HAUABA, Ye € FOTOB 33 M3NWTA, a HO-CKOPO 4e
NO3HADBA CPABHUTCAHO HOODE OCHOBHMTC (AKTH OT YUMJIMIHUI MaTepHaJ.

Ilpusaruo pemaBase Ha 3agauure ot MATEMATHWERA I1JIOC.

3AI0AYHA 1O AJITEBPA

1. [la ce pemiatr ypaBHEHHATA:

a) vV2z+1—-v2-3=2
6) |z — 4|+ |22 ~9] =5

B) log,(9 — 2%) = 1083~
r) 1+cosz+cos2zr =0
11) 43+2cos2x _ 7 plicos2z _ 4% =0
2. Ila ce peifiat uepaBencrsara:
a) log,(2? —32) <2 6) 2512 +23-7 < 12
3. Ila ce pewaT cucTeMHUTE:
z—y=3 224+ =10
a) 2 -zy+y: =11 ) z+ezy+y=7
4.

Hanena e apurTMeTuulia nporpecus aj,as,...,dy.
Ila ce namepu a; ¥ paszaukata d Ha lporpecuara,
ako 2a4 —ag =8 wu a§+a5 = 81.

5. ApurtMmetuuna nporpecusa uma 12 uiena, uus-
TO cyMma e paBHa Ha 354. Ila ce Hamepw AeBeTHA
YieH Ha MPOTPECUATA, aKO OTHOLIEHVCTO Ha CyMa-
Ta Ha UJIEHOBETE C UeTHM HOMEpa KbM cyMaTa lia
yJjleHOBeTe C HeUeTHU Homepa e 32 : 27.

6. Bapno iu e HepaBeHCTBOTO

23 -8 . V2~ -3,

z—4
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7. Hanena e ¢pyuxumara f(z) = +/2z — 4.

a) Ila ce peumn ypaBHeHMeTo f(z) — vz +5=

6) la ce mamepu B KoA TOUKa oT rpadmxara Ha
f(x) nmonupatennara ckmwousa ¢ abcumMcHaTa oC
brba 45°

B) Ia ce HarmepAT Hali-majkaTa u naf-ronamarta
crofinoct Ha f(x) B unTepsana [3,5; 5,75].

3AIO0AYN IO TEOMETPUA

8. Hlajen e TpubrbiaanssTt ABC.

a) Ako AB = 10 cMm, LACB = 90° u tgg = 0,75,
kbaetro LABC = [, na ce HaMepu pa3CTOAHMUETO
MEXAY UEHTbPa HA BOIMCAHATA B TPUWbI'bIHUKA OK-
PBKHOCT M UEHT'bpA Ha OHUCAHATA OKOJO TPWb-
['bJIHAKA OKP'bKHOCT.

6) Meamanute AA; (A; € BC) u BB, (B € AC)
HA NaJleHUA TPWBI'bJHMUK C€ NIPECHUAT B TOUKATA
G. Ila ce HaMepH JMUEeTO Ha Tpwbrbiainka ABC,
ako AAy =m, BBy =nu LAGD = ¢.

9. Ilasen e ocTpobrbiieH Tpubrbinuk ABC, B
koiito A4; (A € BC) n BB, (B, € AC) ca Buco-
YKHU.

a) Ha cc nokaxke, ye ANAA,C ~ ABB,C.

6) /la cc HaMepaT cTpaHuTe Ha TpUBIbJaHUKa ABC
n nuitero My, ako CA; 3 cm, CHB 2cMm
LA1CBl = 600.
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B) Hla ce onpenemn Buart Ha AABC, ako ¢
a’+b® —ab u 4cosacosf = 1, kbaero BC = a,
AC'=b, AB = ¢, éBAC =qa, LABC = §.

10. Hanen e tpamneust ABCD (AB||CD, AB >
CD), B koiiro AC = BC un amaronansr AC e br-
nonojoBAma Ha LBAD.

a) la ce nokaxe, ye AC? = AB.DC.

6) Ako CD =4 cmu LABC = 30°, na ce namepaT
IMArOHAJUTE M JMUETO Ha Tpaleua.

11, [lajsena e npaBUNHa YeTHPU'LI'bIHA IMPAMMUIL
ABCDM c octoBen pb6 a M 'bI'bA ONpENENEH OT
okoJieH pb6 UM paBHMHATA HAa OCHOBATa U «.

a) Ila ce HaMepu JMLETO HA II'bJIHATA [IOB'LPXHUHA
Ha IMpaMUIaTa.

6) Hexa f e br'ba1'bT, ONpesesieH OT OKOJIHATA CTe-
Ha ¥ OCHOBaTa Ha mupammuiata. Ja ce nokawxke, ye
tgf =2tga.

B) [Ipes Bbpxa A Ha nmupamMuiaTa e NpeKapaHa
paBHMHA ¢, TEPIEHAMKYJIApPHA Ha OKOJHMA PbO
CM. Ila ce onpeneiv BUABT HA CEYEHHETO HA M-
paMMiaTa C paBHMHaTa O M Ja C€ HaMEpH JHULETO
My.

12. JaaeHa e Tpwbrbanatata nupammaa ABCM

Ha KoaTo ocHoBata ABC e paBHoCTpaHeH TpWUb-
['BJIHMK € JAbJDKMHA Ha cTpaHaTa a. Okxoanara
creHa ACM e nepneHaMKyJApHa Ha OCHOBAaTa, a
apyrute oxkoaum creiu ABM wu BCM o6pa3sysat
C paBHMHAaTa Ha ocHoBaTa brbJ 45°. Ila ce Hame-
pu:

a) oBeMa Ha MMpaMHMIATa;

6) tga, KbAETO o € MADKATA HA ABYCTEHHUA BI'bJI,
onpenenen ot creuute ACM n BCM.

13. Janena e cepa c pamuyc R cm. Jla ce name-
pAT:

a) NHIEeTO Ha NOB’hPXHMHATA Ha MpaB KPHLOB KO-
HYC, BIUcCaH B cepaTa, ako obpa3yBaTenHaTa Ha
KOHyczz.x o6Gpa3yBa € BUCOUMHATA MY 'bI'bJ C TOJie-

MHiIA. —.

6) paamycbT r ¥ BUCOUMHATa h Ha BIMCaHUA B che-
paTa mpaB KPbI'OB KOHYC, KOHTO MMa Haf-ronsm
obem.

3abenexka. 3anaum la, 2a, 3a, 4, 7, 8, 9, 10,
11, 12 1 13 ca naBaHM Ha NMMCMEH 3PEJIOCTEH W3-
OUT [10 MAaTEMATUKA 3a TeXHUKyMHTe 1ipe3 19921 u
1993 r. Ocrananute 3anauM ca npeiyoxenu ot E.
Kbuues, yunten B Ctapa 3aropa.

TEMA 3A ITMCMEH 3PEJIOCTEH MU3IITNAT
1O MATEMATUKA B TEXHUKYMHWTE U COY

(3ananena Ha 17 anyapu 1994 r.)

3agaua 1. Jla ce pemm:
2zy =13
4.‘172 + y2 =10

6) ypaBHeHmeTo 2VH! = 4.3/0,125%-3

a) cMcTeMaTa

3amaua 2. Janen e Tpaneust ABCD

(AB||CD), B roiito mnaronHannte AC u BD ce npe-
cM4YaT B Touka P.

a) Hla ce mokaxe, ue Saapp = SaBcP.-

6) Ila ce namepy amuero Ha ABCP, ako AB =
8cm, AD=5cm, DC =4 cmu LBAD = 45°.

3anaua 3. [laneH e KapTOH ¢ ¢opMa Ha XKBAJApPAT
c¢be crpaHa 20 cm. B braure Ha KapToma ca m3-
pA3aHMA eTHAKBY KBaJApaT4yeTa C'bC CTPAHa Z CM 110
TaKbB HAYMH, Ue cJel NperbBaHe ce Mojiy4yana OT-
BOpEHa KyTHA.
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a) la ce u3pas3m oGeMbT Ha KYTMATA KaTo (yH-
KIMA Ha T M Ja ce oNpeleN NePUHAIMOHHOTO M
MHOXKECTBO.

6) Ha ce HaMepH 33 KOH CTOMHOCTH HA T 06eMBT
Ha KyTHATa e Hafi-roiam.

3anaua 4. IlaneH e napanenenunensbT
ABCDA,B;C1D, c ocunoBa ABCD pom6. Pb6oge-
Te Ha napajenermnena AB, AD n AA; o6pasysart
MOMEXKAY CU PaBHU OCTPU 'BIJIM.

a) Ha ce mokaxke, 4ye pasuuuute BDA, u B1DyC
ca ycrmopemuu ¥ pasfnenar amaroHaya AC) Ha Tpu
paBHM YACTH.

6) Papuunara, koATo MuHaBa npes Bbpxa C u e
nephned MKy 1ApHa Ha npaBata A4, Npecuya pb-
6osete AA;, BB, v DD, cbOoTBETHO B TOUKUTe M,
P uT. Ia ce HaMepy o6eMbT Ha MUpPaAMMIATA
MPCTA, ako LBAD =a n AB = a.



AKO KAHINIJATCTBATE CJIEIL 7 KJIAC

B €3MMKOBHN Y4JHUJINIIA,
MaTeMaTNn4IeCKM TrITMHA3INMN,

TEeXHUKYMH

B mpa nmocaenoparennu 6pog MATEMATUERKA IIJIFOC 1:(e nyGAMKyBa 3anauM 3a
NOATOTOBKA HA YYCHMLOM, KOMTO L€ KAHOWOATCTBAT B €3MKOBU YUMJIMINA, MATCMATH-
YeCKM TMMHAZMM M TCXHMKYMH. B Tosu 6po¥i BM mpemjaraMe 3anad¥ mO T€OMETPHMA.
Te ca moaGpaEM ¥ MOAPENCHM TAKA, Ye NA MIIIOCTPMPAT OCHOBHMTE PAaKTH M ’XBATKH”,
HeoOXOaMMM 38 U3INTA. .

Canen 3samauMTe N0 FEOMCTPHUA BY OpeiiaraMe IPMMCPDHM M3IMTHYA TecMHU (TCMHU 1Ie
HaMepuTe c'bIo B 6p. 2 m 6p. 3). IInpBUTeE OBE OT TAX ¢a NpeaHA3HAYEHM 32 €3MKOBM U
MATEMATHUYECKM F'MMHA3NY, KAKTO U 3a TEXHMKYMH C pAa3IIMPEHO U3ydapaHe Ha 3anageH
e3nk. TperaTra Tema e npeagHas’HAYEHA 3a TeXHUMKYMM cich 8 kaac. IIpenoprhuname Bu
Ja paboTHTE MO BCAKA TeMAa B NPOABLJIAKEHME Ha 4 Yaca — TOJIKOBA, KOJKOTO € BpeMeTo

¥ Ha caM¥VA M3IMNT.

Ilo BCMUKM P'L3IHUKBAJM B’LOPOCH MOKeTe Na ce obprumarte K'bM penaknuara. Hue
cM€ TOTOBM Na BM NOMOTHEM 3a YCHEIIHOTO BM ONPEACTABJAHE HA M3MNUTA.

IIpuarHo pemaBane Ha 3agauure or MATEMATHUEKA IIJIFOC!

3AIJAYUN 110 TEOMETPUSA

Anrtoanera 'eoprueBa, yunrenka BbB II Anri. rumaaszua, Codous
NBan I'eoprues, yumnrea B I Anra. rumuasuns, Copusa
Huxonau PalikoB, riaBeH ekcneprt no marematuka 8 MHO

Cucemau prauv. ‘briononoBsaua HA BI'bJ.
Ilepnen UKy IAPHY 1IpaBM.

1. Ot abya OA™ B nocoKa Ha YaCOBHMKOBATA
CTpeJiKa Ca NOCTPOEHM MOCJHEAOBATENHO JIHLUNTE
OB~, OC™ uw OD™, xato OB™ n OC™ saexaTt B
eAHaTa nojgypaBHMHA ¢ KoHTYp npaBata OA. W3-
BeCTHO e, ye LAOB : LBOC : LCOD =8 :9:10.
Ila ce npecMeTHAT Te3M BLLJM, aKo € U3BECTHO, Ye:
a) LAOB+ (BOC+ LCOD = 270°; 6) LBOC = 63°.
3a Bceku eamu 0T caydauTe a) u 6) 43 ce MocouaT
nepreHAUKY ISPHUTC NTpaBu, aKo MMa TAKWBa.

2. JIbumute |} u Iy ca braomonoBAuIM Ha CbCEAHU-
Te brom LAOB u LBOC. Bbpxy Tsx ca nsbpaHu
Touku My €l n M, € 5.

a) Ha ce nokawxke, ue OM; L OMs.

6) la ce npecmetnar LAOB u LBOC, ako LAOM, :
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LCOM; =4:5.

3. Noctpoenn ca wramte LAOB = a (o < 180°) u
LCOD = 90°. Axo OC

a) e bpraononobsama Ha LAOB, na ce nokaxe, 4de
npasata OD pa3snonossaBa cbhceanute Ha LAQOB wr-
au;

6) nean LAOB B otHomeHnMe 2 : 3, na ce npecMeTHe
«, ako ce 3Hae, ye OD nenu cbcemnus My bI'bll B
oTHotilenne G : 7.

Y cnopenuu npasu.

4. Ilse oT BLHIIHUTE BLAOMOJOBAIIMA HA JaJleH TPU-
DI'bANKK CA YCIIOPEAHM Ha JiBe OT CTpaHUTe Ha TpU- -
prbiaudka. Jla ce mokake, ue

a) TPWBI'BLJIHMKDBT € paBHOCTPaHEH,;

6) ¥ TperaTa BBHIIHA BIJONOJOBALIA € yCIOpPEAHa
Ha CTpaHa Ha TPUBI'bJHHKA.



5. Ilpes BopxoBeTe A U B Ha NpaRO'bI"bJIHUA TPU'D-
rvauvk ABC (LC = 90°) ca HOCTpPOEHH CLOTBETHO
npasute AM u BN Ttaka, ue /LZMAC = LBAC u
LCBN = LABC. Ila ce mokaxe, 4e:

a) AM||BN;

6) ako BC npecuua AM B Touka D, TPUBI'BIHUKBT
ABD e paBHOGenpeH.

6. Ilpes Touka M ot crpaHaTta AB Ha TpUbIbJ-
nnka ABC ca mocrtpoeun npasute MN||AC (N €
BC)Yn MP||BC (P € AC), xato LAMP : LPMN :
INMB = 2 : 3 : 4. Ila ce HaMepAT BLLIAUTE HA
Tpubrbinauka ABC.

7. HocTpoenu ca ABe ycnmopeaHu NMpaBH, Npecede-
HM ¢ Tpeta. [la ce nokake, Ye BrIIONOJOBALMTE HA
BCAKa NBOMKa:

a) KP'bCTHU BLIIM Ca YCIIOPEJIHH;

6) CHOTBETHM BIJIM Ca YCIIODEIHU;

B) OPWJIEKAIIX ‘bLJM Ca NepIEeHAMKY JIAPHM,

C6op or Bramre B TPpULIBLIHMK. CpolcTBO Ha
PLHUIEMSA 'BIBJI.

8. Crpanata AB e mnali-ronfAmMaTa OT CTPaHUTE B
Tpubrbiaauka ABC, a O e mpou3BoJIHA TOUKa OT
BBTPEUIIOCTTAa Ha TpUbIbiHuKa. Jla ce mokaxe,
ye LAOB e no-rojifiM OT BCEKU OT 'bLIUTE Ha TPHU-
B['bJTHUKA..

9. Bwupxy crpanata AB Ha Tpubrbinuka ABC
(AB > BC) e msbpana Touka M rTaka, ue BM =
BC, a Bbpxy nabua BC™ —~ touxa N, 3a KoATO
BN = BA.

a) Jla ce nokaxke, ye MCJ||AN.

6) Hda ce mokaxe, yue LACB > LANC > LCAB.

B) Ako LANC =50°, LNAC = 20°, na ce npecmer-
HAT ‘bLJIMTE HAa TpUbIbiHMKa ABC.

10. B tpubrbauuka ABC AB = 2AC, toukata M
e cpena Ha AB u LACM = a. Ila ce nokawxke, ue
aKo:

a) a < 60°, o LMCB < LM BC,

6) a = 60°, To LMCB = /M BC v TpWbI'bIHUKDBT
ABC e npaBobruieH;

B) @ > 60°, To LMCB > /MBC v TpWbI'bIHUKBT
ABC e Tbnio’br'byeH.

Kakso Moxke nma ce kake 3a puiga Ha AABC B cay-
vas a) ?

11. B papnoGenpeuna tpubrbinuk ABC Bucoun-
HaTa K'bM OCHOBAaTa IIPECHUYa bLJIONOJOBAIIATA HA
brbda npy Bbpxa B B Toukata M. Ilpes Bnpxa
C e nocTpoeHa mpaBa, MepleHAUKYJAApHA Ha Gen-
poro BC, kosito npecuva BA B Toukata N. Ila ce
IOKaxe, ye:

a) CM =CN; 6) CM < AC.

[lpaBobrbaen TpU LI LARNK. CBOMCTBO HA KATET
cpemy wruia or 30°. ..

12. B tpubrbvianuka ABC ¢ vram LA = 30°, LC =
90°, ca moctpoenu Bucouunata CD (D€ AB) u br-
aononopsata BL (L € AC). Ila ce aokaxe, ue:

a) AD=3BD; 6) AL =2LC.

13. B npaBobrvanua Tpubrbiauuk ABC (LC =
90°) Bucounnata CH (H € AB) u brionoiosama-
ta AL (L € BC) ce npecnuart B Toukata M, kato M
e cpena Ha AL. Ila ce nmpecMeTHaT ocTpUTe bLiH
Ha Tpubrbianuka ABC.

14. Bucouunara CH xbM crpanata AB (H € AB)
Ha Tpubrbaunka ABC neam brobija npu Bbpxa C
B oTtHomenne LBCH : LHCA =1 : 2. Toukara
M € AB e na paBum pa3ctosuusa ot CAu CH. Ako
CM = 2BH, na ce npecMeTHAT 'brJIMTE HA TPUDb-
reanuka ABC.

Cnme'rpana HA OTCEYKA.

15. B npaBobrbauua Tpubrbiauk ABC (LC =
90°) ¢ £B = 30° brionosoBsiMaTa Ha 'bI'bJa OPU
Bbpxa A mpecuua BucoumHata CD B ToukaTta P.
Axo @ e cpenata Ha AB, na ce mokake, ye:

a) npaBute PQ u CD ca cuMeTpaiM ChOTBETHO HA
orceukute AC u AQ;

6) ToukaTa P e efHAKBO OTJajieyeHa OT B'bPXOBETE
Ha TpubrbiHuka AQC.

16. Ilpe3 Touka M oT BriaomnosoBAmlaTa Ha AajdeH
BrbJ € BpbX O ca MOCTPOEHU MepPHEeHMKY JIAPUTE
MA nu M B kbM paMeHeTe Ha brbiia. Jla ce noka-
xe, de:

a) tpubrbiaanimte AOM u BOM ca eanakem;

6) OM e cuMeTpasa Ha oTceukaTa AB.

17. Cumerpanute Ha ctpanute AC u BC Ha Tpub-
reauuka ABC npecuuat Hail-rojiimMaTta My cTpaHa
AB cboTBeTHO B TouknTe A; u B;. Ila ce nokaxke,
4ye akKo

a) AA; < ABy, To TPUBI'BIHUKDBT € T'BIIOBI'bIIEH;
6) AA; = ABy, To TPHBI'BIHUKDT € NPABOBI'bIIEH;
B) AA; > AB;, To TPpWBI'BJIHUK'BT € OCTPO'bI'bJIEH;
18. Hanmen e yetupubr'bJHUKBT ABCD u Touka
M € AC. Ila ce nokaske, ye:

a) ako AB = AD u CB =CD, To MB =MD 3a
Bcaka Touka M € AC;

6) ako MB = MD 3a Bcska Touka M € AC, o
AB=ADuCB=CD.

Ensakbm TpWLI'LJIHUALN.

19. Ila ce mokake, ye aKo ABAa TPUBI"bJIHUKA Ca
e/lHaKBH, C'bOTBETHHUTE MM IlepUMETDPH, BUCOUMHH,
MelMaHM, bLJIONOJIOBAIM U JIMIIA Ca PABHU.

20. Ia ce mokaxke, ue JBa TPWbI'bJIHMKA ca e]-
HaKBM, aKo MMAT C'bOTBETHO paBHM JMIA, BUCOYM-
HM TIpe3 ABa OT BbPXOBETE U 'bIJIM IIPU TPETUTE UM
BbPXOBe.

21. Ia ce mokaxke, ye ABa TPWbHI'bIIHUKA Ca €JHAK-
BY, aKO UMAT C'bOTBETHO PAaBHU JIMUA, JBa 'bI'bJla U
BUCOUMHM NPUA TPCTUTE UM ‘BLIIM.

22. IlokaskeTe, ye JABa TPUBLI'LIHUKA Ca €JIHAKBH,
aKo NMepHMETPHUTE M 'bIJUTE UM Ca DABHH.

23. B tpuwbrbmuuka ABC CM e meauana (M €
AB), a tpwbrbnaummre CAM u CBM vmat pab-

33



Hu nepumerpu. Jla ce JoKawke, Ue TPWBI'bIHUKDT
ABC e paBHoGenpeH.

24. B tpubrvaanka ABC CL e braonojossula
(L € AB), a tpubrbannuure CAL n CBL uMmart
paBuu niepumeTpu. Bbpxy nbunte CA~™ u CB™ ca
nocTpoeHn cborBerHo Toukn M u N (CM > CA,
CN > CB) rakuBa, ye AM = AL v BN = BL. Ila
ce JloKaxke, Ye!

a) AMLC = ANLC;

6) AAML =2 ABNL;

B) AABC e paBHoGeapeH.

25. B tpunrvanuuka ABC CH e Bucoumna (H €
AB), a tpubrbannuvte CAH u CBH wmat pas-
M nepuMerpu. Bbpxy npasara AB ca mocTpoeHn
Toukd M u N (A e mexxay M u H, B e mexxay N
u H), 3a kouro AM = AC v BN = BC. Ila ce
Z[OKaxKe, Ye:

a) AMHC = ANHC; 6) AAMC = ABNC; B)
AABC e paBHoGeapeH.

26. Bupxy 6eapatra AC u BC Ha paBnobenpenus
Tpubr'bJHMK ABC ca MoCTpoeHM C’bOTBETHO TOYKU-
Te M n N, 3a kouto AM = BN. Ako P e npeceu-
HaTa Toyka Ha AN u BM, na ce Hokaxe, 4e: a)
AANC = ABMC; 6) AAMP = ABNP; B) TouKa-
Ta P nexu Ha Meauanata CQ (Q € AB).

Y cnopefHMK M Tpamemn,

27. B ycnopemnuka ABCD e mocTpoeHa 'briomno-
JIOBAIIATA Ha 'bI"bJla [IPU BbpXa A, KOATO rpecuua
npaBata CD B Touka L. lla ce nokake, 4e ako

a) AB < AD, 1o L e BbHIIHA ToYKa 3a CTpaHaTa
CD;

6) AB=AD, to L=C;

B) AB > AD, 10 L e BbTpelliHa TOUKa 3a CTpaHaTa
cD.

28. B ycnopeannrka ABCD e nocTpoeHna briolo-
JIOBANIATA Ha bI'bJA NPU BbPXa A, KoATO mpecuua
npaBata CD B Touka L. [la ce nokaske, ue ako

a) L e ppTpeurna Touka 3a crpanara CD, To AB >
AD;

6) L=C, to AB = AD;

B) L e ppHIIHA Touka 3a crpaHata CD, T0 AB <
AD.

29. BwoHumniaTa ‘briiorojioBfma npe3 BbpXa D Ha
ycuopeannka ABC D mnpecuda NpoAb/KEeHUATA Ha
crpaiunrte AB 1 BC cborBeTHO B Touknte M n N.
Ia ce nokaxe, ye:

a) Pyprap + Poen = Pusn -(C P e o3naueH nepume-
TBP'bT Ha CHOTBETHUA TPULI'bIHUK);

6) ako AC||M N, to ABCD e pom6.

30. B ycnopeauunka ABCD LADB = o < 90°. Moc-
Tpoenn ca npasure AB; L AD (B, € BD) CD; L
BC (D, € BD). Ila ce nokaxe, 4e:

a) tpubrbannimre AB1 D u CD| B ca enHaky;

6) AB1CD; e ycnopelHuK;

B) ako B1D; =3BD w AD, L AB, to o = 60°.

r) ako B1Dy, = 3BD n o = 60°, To AD; L AB.
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31. B rpaneua ABCD (AB||CD) AB = 2CD. Tou-
KaTa M e cpena Ha AB.

a) lla ce mokaxke, ye CM||AD n DM||BC

6) Ako LA+ LB =90°, na ce nokaxe, Ye TPWbI'bJ-
sutute AMD, BCM v CDM ca npaBobI'biHM.

B) Ila ce npecMeTHAT BI/IMTE Ha Tpanena, ako DM
= MC = CD.

32. B ycnopeauuka ABCD auaroHaiuTe ce Mpe-
cuuat B Touka O. IlocTpoenu ca Toukum B; u D,
Taka, 4ye D e cpena Ha OD,, a B - cpena na OB;.
Illa ce pokaxke, 4e:

a) AB,CD; e yctiopenHuK;

6) ako AO = OBy, 0 AB;CD); e NpaBobI"bJHUK;
B) ako ABCD e pom6, To AB1CD; e cbuio pom6.
33. B tpanena ABCD (/B = 90°, AB||CD) =»r-
gononoBAnmrte Ha ZA n £D ce mpecMyaT B TOUKa
M ot 6eaporo BC. Hpes M e mocTpoeHa mpaBa
MH L AD (H € AD). Ila ce nokaxe, 4e:

a) M e cpeaa na BC;

6) Tpubrbauuuute AM D v BHC ca npaBobrbiHM;
B) npasute AM u DM ca cumeTpanau CbOTBETHO
Ha otceuknte BH n CH.

34. Ia ce mocTpom ¢ AUHWIAKa M T1eprea paBHO-
6enpen tpaneu ABCD (AB||CD), B ko#ito AB = a,
CD=%b(b<a), AD =cu LBAD = 75°, kbaero
a, b u ¢ ca nanenn orceuku. JlMaroHajnTe B Taka
NOCTPOEHWsT Tpamel] ce npecuyaT B Touka O.

a) Ila ce mokaxe, 4e Saop = Spoc-

6) Ako Ttoukute M M N ca cpeau cHLOTBETHO Ha
orceuknte AC u BC u MN = CN, na ce Hamepu
LACD.

NPVUMEPHHU TEMU 3A
KAHINIAATCTBAHE CJIIEA 7 RJIAC

Tema 1.
Hipuna Hlaprkona u Pymana Kapan:xona,
YYMTEeNAKN o MaTeMaTuka B8 CMT

3anaua 1. llaneuu ca pynkumute f(r) = a’z — ab
u g(z) = 92 - 3b, kbaero a u b ca napamerpm.

a) 3a xos crofiiioct Ha b Toukata M(1;2) nexu Ha
rpapukata Ha PynxkumaTa g(z) u 3a Koa CToHHOCT
Ha @ Toukata N(1;4 — ab) nexxu Ha rpadukara Ha
dyuxumara f(z)?

6) Ia ce pemm ypapHeHueTo f(z) = g(z) n na ce
olipeseny 3a KOU cTolfHocT Ha a ¥ b rpaduknTe Ha
f(z) u g(z) ca ycnopeauu M pasnnuHy, CHBHOAAAT
WM Ce MPEeCcHUYaT.

3anaua 2. OT MeceuHys cu JoxoJ efia UpMa oT-
Aenunia CpeAcTBa 3a 3aljaT, HOBO oGopyaBaHe U

pemont. CymaTa 3a 3anjatu 6mila — OT OTaelle-

HUTe cpelcTBa, a ocTaHaauTe 312 000 nB. Guam
pa3jiejieHd Ha JABe YaCTH, CHLOTBETHO 3a PEMOHT M
HOBO obopyapaiie. Cilea KaTo OT [I'bPBATA YACT U3-

4
MoJ3BaJU 287%, ac 5 OT BTOpATa YacT 3aKyNUJIU



HOBa TEXHHMKa, OT JABETE YaCTH OCTaHAJM PaBHM CYy-
MH.

a) HamepeTe o6maTa cyma Ha OTAENIEHUTE CPEACT-
Ba.

6) HaMmepere BcAKa OT CyMHTE, OTAENEHM 3a pe-
MOHT, HOBO oGopyBaHe M 3amJIaTH.

3anaua 3. IlaneH e paBHoGelpeH HpPaBOBI'bJIEH
rpubrbanvk ABC (LC = 90%). Heka CD e Bu-
counta B Hero (D € AB) u P e npeceyHaTa TOuKa
HA CHMETpaJuTe Ha oTceukuTe BD u CD.

a) okaskete, ye P nexu Ha orceukata BC.

6) Ako cumerpanata Ha CD npecuua oTceuKaTa
AC B Touka M, a N e cpenata Ha BD, nokawxere,
ye _IMNA=(LDCN.

3agaua 4. B ksaapar ABCD cpeante Ha oTceu-
xure BC, CD u AD ca cboTBeTHO Toukute M, N
n P. Heka Q e merata Ha mepneHaMKynsapa ot P
ksM AN.

a) lokaxete, ye npasute AN u DM ca nepneHmm-
Ky AAPHH.

6) doxakete, ue APQN = ANKM, axo K e npe-
ceyHaTa Touka Ha AN u DM.

Tema 2.

n.c. xuB [lera Acemosa, Hayunmo-usciaenosared-
CKM HAMHOHAJICH EHT'bP 3a O0pA3OBAHUE M HAYKA

3amaua 1. Pemlere ypaBHeHMATa:

a) [2-3z|+ |32 -2|=1;

6)az+4= a® 4 2z, KbIeTo @ e mapaMeThp.
3anaua 2. Koako sutpa 9% oner Tpabsa aa ce
npubaear kbm 8 surpa 6% ouer, 3a aa ce moayym:
a) 7% ouet; 6) 10% ouer?

3amaua 3. Janen e npaBobrovauuar AABC (LC =
90°). Bupxy katerure AC u BC uspwu AABC ca
nocrpoeru kBagpaty ACMQ u BCNP.

a) llokaxere, ue Toukata C Nexm Ha mpaBaTa QP.
6) Ako QR L AB (R€ AB) u PT 1 AB (T € AB),
Jokaxkere, ye RA = TB.

3anaua 4. Janen e ycnopeauuk ABCD ¢ o6uko-
Ka 18 cm. ‘brionosossammTte Ha LADC n LBCD ce
npecMyaT B ToukaTa M oT crpaHaTa AB.

a) HamepeTe cTpanuTe Ha ycrnopeaHMKa.

6) HamepeTe braute Ha ycrmopelHWKa, aKO JHIETO
My e 9 cm?.

NPUMEPHA TEMA 3A
KAHIMIOATCTBAHE CJIEJ 8 RJIAC

n.c. kuH Ilera Acenona, Hayuno-uscaenonaren-
CKM HAKOHAJICH HEeH TP 3a o6Gpa3opanue M HayKa

3amaya 1. a) Peulere ypaBHeHneTo

3 2 3z

Py Sl Py oy Sl Py py Sl

Kkbaero k e mapaMersp.

6) Pemete HepaBEeHCTBOTO

z3 -9z
z+3

z3 - 27
zr—-3

3anaua 2. a) BpoAT Ha MoMYeTaTa B €IMH KAaC €
80% ot 6pos Ha MoMuueraTa. KoiKo e 6poAT Ha
MOMMYETaTa B CpaBHeHME ¢ 6poA Ha MoMyeTaTa?

3
6) 7°T 6pos Ha MoMyeTaTa B eAuH kinac e 25% ot

6posa Ha Ha mMomMuyeTaTa. KakBa yacT oT 6pos Ha
MoMHueTaTa € paBHa Ha 30% ot 6posa Ha MoMueTa-
Ta?

3anaua 3. Toukata M e cpenara Ha Geapoto BC
Ha tpanena ABCD (AB]|CD), a Toukata G e cpe-
nata Ha auaronada AC. Ila ce nokaxe, ye

a) ako G e mMeAuueHTHPBT Ha AAMD, 10 AB =
2.CD;

6) ako AB = 2.CD, 10 G ¢ MeIMIEHTDPBT Ha
AAMD.

3anaua 4. Hanen e AABC cnec crpanu AC = 10 cMm
U BC = 6 cMm. lIeHTHP'BT HA BOMCAHATA OKPBKHOCT
aexwu Ha memmaHata AM (M € BC). Hamepere:
a) I'bDKUHWUTE HA OTCEUYKUTE, HA KOUTO C€ PA3NENAT
CTpaHUTE Ha TPUDBI'bJHUKA OT AOMMPHUTE TOUYKU C
BIIMCAHATA OKP'BMHOCT;

6) abmxuHaTa Ha oTcevkaTa T'N, kbaeto T e Tou-
KaTa, B KOATO B'bHIIHOBMMCAHATA OKPBKHOCT KbM
crpanata AB ce monupa no crpanata AB, a N e
TOYKaTa, B KOATO BIMCARHATA OKP'bKHOCT Ce AOMMpA
Io cTpaHata AB.

BHMUMAHMWE !

Cn. MATEMATHUEKA IIJIFOC Bu upenoc-
TaBA B'’b3MOKHOCT A IPOBEPHUTE MOMEHTHOTO
CH C’BbCTOSIHME HA NOOTOTOBKA 33 M3nmmTa. W3-
OepeTe egna o TemMuTe. B mponLiaxeRue Ha
4 yaca ce onuTaliTe na peUIATe 3ANAYUMTE M
Ja TI'M ouMuleTe Ha GejoBa IO HAYMH, KOUTO
cumMTaTe 3a OpabuieH. Manparere Gesosata
Ha afpeca HAa pegakimmara. Cuenmaanucru, Ko-
HTO YYACTBAT B NPOBEPKMTE HA KOHKYPCHWUTE
H3NMUTH, lIle NperjesaT peulecHUATa BY, 1Mie U3-
B'BPUIAT HYXHNUTE KOPEKOMM M 3aeOHO ¢ yKa-
3aHUA B'bPXY KAKBO Ja 06’bpHeTE BHMMAaHME B
NO-HATAT'BLUIHATA CY HONTOTOBKA € BU U30pa-
TAT obpaTHO GesoBaTa. 3a Tasm ycJyra M3n-
patere 50 (neTneceT) JieBa ¢ IMOWEHCKH 3a0MC
Ha!

Madaen Huxoaoea Hempoaan,
ya. "Anzea Boileoda” 49,
Cogdun, Hodyene.
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RKAHINIATCTBAHE

B ROJIESKHUTE HA
OBEIIMHEHUSA CBAT

IIpe3 nocaeaHnTe HAKONAKO ToAMHM ¢oHla-
msa "Ce. CB. Kupun u Meroaui” mpemocrassa
B'b3MOXHOCT Ha HJIKOJNKO 6bArapCkM yueHMIW OT
AEBETHN KJjac Aa MpoaLJKAT o6pa3oBaHUETO CH B
Konexxure na O6emmuenns Cpar (KOC). Ecrecrse-
HO MHTEPECHLT HAa YUeHUIHUTe (U-pOAMTENNTE) KbM
TOBa € MHOT0 ToJiAM. 3a Aa ce oTcesT Hall- nobpute
KaHAWJATH, €XKeroiio Mpe3 3MMHATA BaKaHUM ce
npoBexJa KoHkypcen u3nut. OTHavalo yueHHLUTe
ce ABABAT Ha M3MWT Mo aHrJIuicku e3nk. Te3n, kon-
TO TO U3ABLPHKAT, C€ AOMYCKAT A0 TECTOBETE MO Ma-
TeMaTUKa, QU3NKa, XuMna U 6uosiorna. TecroseTe
Ce MPOBEXKAAT B JIBAa MOCHEAOBATENHNA JHH U BCEKHU
oT TaAX Tpae mo 2 yaca u 30 mun. IbpBenuuTe o1
Te3u TECTOBE YUYaCTBAT B MIITEPBIO C'bC ClelMaHA
KOMMCMS M Uak ciiell ToBa nobeanTtennTte Morat aa
6baaT mo3/paBeHH.

3a nonm'bJHUTENHA UH(POPMALINA XKeJacIlUTe
Tpabsa aa ce o61LpHaT KbM PonjammaTa Ha caen-
uua aapec: Cogua 1504, yn. O6opume 19.

Tect'sT Mo MaTeMaTuKka o6xBallla MaTepHa-
Jla OT OCMH KIJIAaC, KAKTO U OT ILPBUA CPOK Ha Je-
Betn kiaac. O6MKHOBeHO Ce /[aBaT MeT 3aJaun. 3a
Ja ce npeicTaBuTe Aobpe Ha TecTa, € AOCTATLYHO
Ja no3HaBaTe yuyebHMA MaTepMall M Ja MoxeTe Ja
npujarate 3HaHMATA CA B pa3Hoo6pa3HH cUTyallMH
(3anaun). C apyru aymm, mpemnopbusa ce Aa OB-
naneere He caMo M, Ho Tpsa6GBa na HOoCTUrHeTe A0
nmBoTo M+.

OGHUKHOBEHO B TecTa Ce 3aCT'biiBA MaTepuas
OT: ypaBHEHMA W HepaBeHcTBa (M KBaApaTHH), GYH-
KIIMM U TeXHHuTe rpadukn, npeobpasysane Ha nipa-
34, eJHAKBOCTH, Nnojobua, reoMeTrpuyunu npeobpa-
3yBaHMA, BIMCaHU M ONMMCaHU UTYypH, ejleMeHTap-
HHU 3aJiayM 3a AEMMOCT, JIOI'MUYECKN U KoMBuHaTop-
HH 3afaun. Paszbupa ce He ¢ 3aXbIKUTCNHO 3a/a-
unTe Aa ca caMo oT Te3n obsacTH.

ITpeanarame ycaonusaTa u pelieHAATa Ha 3a-
JaunTe OT TecTa [0 MaTeMaTHKa, nmpoBeheH na 31
Aryapu 1994 r.

36

Omuraiite ce Aa peiinTe TecTa 3a 2 daca
u 30 MMHYTH, CJeX KOETO CBepeTe OTTOBOpPHMTE
(manenu ma ctp. 55).

3apmaua 1. Yetupuwsronnukst ABCD e Buucad B
OKp'bkHOCT. JIMaroHanbT My AC e ‘brIIONOJIOBAIIA
Ha LBAD. Axo P e npeceuHaTa TOYKa Ha AMAaro-
Hasmte AC u BD v AP = 3, BC = 2, na ce HaMepH
AbJDKMHATA Ha oTceukarta PC. R R
z+1

+ .
z

z
3anaua 2. Heka f(z) = (:c 1
a) lla ce Hamepu Hali-maakara cToliHocT Ha f(x).
6) Ia ce mokaxe, uc 3a BCAKO peajHO UHMCIO @
ypaBuciuero f(r) = a uMa Hal-MHOTO TpU OTpH-
11ATeJIHU KOpEHA,
3anmaua 3. Meananarta AM u braononossiata BL
B Tpubrbiunka ABC ca nepneHauKynapHu, M ne-
*#u Ha BC, a L — na AC. Axo O e nmpeceunata
Touka Ha AM w DL, na ce HaMepu B KaKBO OTHO-
utenne O penm otcedkata BL.
3anaua 4. Jla ce HaMepAT cTOWHOCTMTe Ha pe-
afHUA TapaMeTbp @, IPU KOUTO 3a BCAKO PEajHo
urciao b cucreniata

(o]

by

+ (b—-06)y
MMa MOHe eJIHO pelleHue.
3amaua 5. Tpubrwaunknut T ¢ Bbpxose A, B, C
€ BIIMCall B OK|'bXHOCTTa k. Bucouwnnre My (nim
TeXHUTEe NpOoLbJixeHus) npe3 Bhpxosere A, B, C
npecuyaT 3a BTOPM II'bT k CbOTBETHO B TOUKUTE A1,
Bl, Cl.

a) Axo brimrte Ha T ca cboTBeTHO a, (3, ¥, Aa ce
HaMepAT briute oy = LB1A,Cy, By = LA B,Ch,
71 = LA]C]B].

6) Kaksu Tpa6sa aa 6baar 1.raure o, 3, v, 4e ToU-
kute A, By, C| Aa ca BbpXoBe Ha TPWLI'bJHMK 17
B) Osnavasame Ty = f(T), T = f(Th), T3 = f(T2)
U T. H.,, KLAeTO f e onMcailaTa MO-TOpPe OMEpPaLMA.
Ia ce pnokaxke, ue ako o, 3, ¥ ce U3aMepBaT C WA-
JIoO UMCT0 TpaAycu M He ca KpaTHM Ha 45°, To mnpnm
M3R’bPIIBAHETO HA OMepaiMATa f BUHATHM wle Ce To-
JAYYaBAT TPUHLCLJIHALM.

r) Ako o = f = 20°, ¥ = 140°, konko n'bTH TpAGBa
Ja V3B'bPUIMM onepaliMATa f, 4e Aa MOJYyUYUM OTHO-
BO TPWbBI'BJIHUK C'bC CHIUUTE ‘BTN 7

z
20z

xmu IIa. Kowayxos



B Tasy pyGpuka ce nyGaukypaT 3a-
JAYY, AOCT'HOHM 38 YYEHUOM OT
TOpAUTE KJIAacOoBe HA CPEAHOTO y4M-
aume, 3a CTYHOEeHTM OT NO'bPBMTE
KypcoBe HA YHUBEPCHMTETHUTE H 3a
yuntesu. OCHOBHMAT NPUM3HAK 3a
noafop € OpMIrUHAJIHOCT. Toba
He 03HAYABA 3L AUTCIHA HOBOCT,
3al0TO TB'LPACHMETO, Ye eamEa 3a-
Jaya e HOBAa, OCTABA B CHMJAA OO0 HO-
KA3paHe HA OpPOTHMBHOTO. Ilo-miu-
POKMAT CMMC'BHJI HA OPUrMHAJXHOCT-
T8 BRIIOYBA GCTETHUYHOCT M OCTPO-
YMHe, a pElIapaHETO HA 3ANAUM C
nozio6HM KAaUecTBA M3UCKBA MHMIOM-
ATUBHOCT, OTKPMBATEJCKM IOXXOX,
MHTEJICKTYAJIHO yCHUJIHe.

PyGpukara pasuura Ha BameTo ak-
THBHO yUacTMe KAKTO C PpelleHUd,
TAKA M C OPEJIOKECHUA 3a 3aJAUM.
VanpamaiiTe ru HA anpec:

1113 Codus,

ya. "Axad. I. Bowuea”, b.10x 8,
Hucmumym  no Mmamemamura npu
BAH,

Bang Xadxculicxu

B mucMara cu mocounaiiTe yumam-
mero (yEMpepcuTeTa) M Kaaca (Kyp-
ca), ako cTe yuenuk (ctynent). Ke-
JIATEJHO € OPeNJIArAHUTE 33 0auM oA
ca HACYATAHM B OBA €K3eMIJIAPA C
KPATE#, HO N'LJIEM peweEna. Craen
ycaospuAaTa we 6noatr orbeasa3lnarm
MMEHAaTa HA TE3M, KOMTO CA HANpPAa-
DUJIM OPEJIO KEeHMUATA, AKO 3anaua-
TA € 3aeTa, DOCOUYETEe M3TOUHUKa, B
OMCMOTO CHM MOCTABETE NPA3EH IJIUK
¢ Touaun Bu agpec.

Bes na mspLpmBa kiaacupane, M+
me o6chbiKIA M3NPATCHUTC pelue-
HUf, a Hall-xyGaBMTe OT TAX INe
HAMEPAT MACTO HA CTPAHMIMTE HA
py6pueaTa ¥ me GLOAT Harpaxaa-
paEn. e ce oySaukynat Bamu ko-
MEHTapM [0 IOBOJ HA 3ANAUUTE M
Texaure pemieHEns (06o0menun, uH-
TEPCCHM WACTHM CJHyYAM M T.H.).

M*31. Ila ce pemun B ecTecTBeHM yMcna ypaBHeHmeTo 1 +

2 2 .
z v +3
5| = |75 | ¥eaere c [a] e o3naueno nali-ronsmMoro waA-
JI0 YKCIO0 HEeHAIMMHABALIO a.

(Ct. Bapos, Copun; A. Usanmob, Ilnepen)

M+32. B AABC, LACB > 90° u M e cpena ua AB. Ila
ce nokaxe, ue AB + 2(v2 - 1)CM > AC + BC. OcraBa nu B
cUJa TBBLpAenueTo, ako LACB < 90°?

(JI. Anckcarapos, Codusn)

M+33. Ila ce HamMepu OBIMAT WieH Ha peanuata {e,}%;,
3ajajielia. ¢ paBeHcTBaTa ag = 1, ¢, = aig)+agy, n > 1.

(ABr. Mapunos, crynent 8B PMU, Codusn)

M+*34. Heka AA,B,C, n AA3B;C, He nlexaT B eIHA DaBHHU-

Ha, KaTo BekTopuTe A; A2, B1Bs u C,Cs ca koauneapuu. Jla
ce JoKaxKe, 4ye:
a) papuunure (A;B1C2), (B1Ci1As), (C1A;B2) nmar eauuc-
TBena ofma Touka Py, a paBrunuMTe (A3B2Ci), (B2C3A4;),
(C2A2B;) umaT eauncreena obma Touka Po;
6 L 1 11

) t tec T B

A1As  B1Ba
(B. Muxaiinos, Ilnosnus)

M*35. Hekat v s ca ecTecTBeHM uucia, £ > 5. 3aMeHAHETO
fia Tasu ABoMKa uucna ¢ ABoiKaTa t—s, 25 e HapudaMme ”npe-
nupane”. Jla ce joKa)ke, ye OT NMPOU3BOJHU TPU €CTECTBEHU
yKcaa ype3 KpaeH Gpoii "npeauBaHUA” MoOMke Aa ce JAOCTHL-
He OO0 TaKMBa TPH €CTECTBCHU UMcJia, IIOHE JBE OT KOUTO ca
paBHU.

(IIa. Cunepon, Codun)

M136. Ila ce Aokaxke, Ue 3a BCEKU N [OJOKUTEIHU UMUCJIA
Zy, T2, ..., Ty, € WU3'BJIHEHO HEPABEHCTBOTO

T T2
rg+2r3+3z4+~--+(n—1)£"+:L'3+2:c4+--~+(n—1)1'1

Zn 2
z'1'|"21'2+'"+(n-l)l'n—l “n-1

b SR 5

(A. Cumeonos, Ceore)

Cpok 3a M3npamaHe HA peuicHAS — 15 aBryct 1994 r.
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3AI0AYUN M+ PEUIEHUS

M*13. llect Terauaxm ¢ Terna 1 kr, 2 kr, 3
Kr, 4 Kr, 5 Kr 1 6 K ca Hepa3JIMYUMH Ha BbHIIEH
BUA. BBbpXy TAX mo npousBoJieH HauuH ca 3ajierne-
HU eTHKeTHM ¢ Haammucm: 1 kr, 2 kr, 3 kr, 4 kr, 5 kr,
6 kr. Ila ce mokaxke, Ye C JABe TErJenud Ha BE3HA
(6e3 TerauiKn) MoXe a ce ONpenen Jaji BCUUKH

€TUKETH Ca NOCTABEHM IIPABUJIHO.
(Mn. Tonon, Codpusn)

Pemenue ma II. Ilserxon, 10 ka. IIMI', Mon-
TaHa. Jla o3HauuMM c {; TErJyoTO Ha TErJIMJIKaTa C
Hammuc k&, k=1,...,6.

I'BC® ternene: OT enAnaTa cTpaHa Ha Be3HaTa

MOCTABAME TErJIMJIKKA ¢ Haamucu 1, 2 u 3, a ot apy--

rata — ¢ Haamuc 6. Toil kato t; +ia4+13 > 14243 =
6 > ts, To MMa JaBe B'b3MOXKHOCTH:

I; Besuata He e B paBHOBecHe (T.e. t) +ta+t3 >
tg). ToraBa eTHKeTUTEe He Ca 3all€NEHN NPaBUIHO
(Tv# kKaTo 1 4+2+3=6).

I» Besnata e B paBHOBecHe (T.e. t1+ia+13 =1g).
ToraBa tg = 6, {t1,t2,83} = {1,2,3} u {ts, 85} =
{4,5}.

Axo npu
IpaBHM

II'PC tersnene: Ot ennaTa crpaHa Ha Be3HATa
NmocTaBfAMe TETJIUJKHA ¢ Haanucu 3 U 5, a oT Apyra-
Ta — c Haamucu 1 u 6.

II; Axo t3 +t5s <t; + 6, TOo eTuKeTUTE Ca OCTa~
BeHu HenpabuiHo (T Kato 3+ 5 > 1+ 6).

II» Ako t3 +ts > t; + 6, TO OT HepaBeHCTBaTAa!
1<t,t3s <3 nts <5 nonyuasame, ue 8 > {3 +15 >
t1+6 > 7. Or Tyk cneapa, ue t1+6 = T ntz+is = 8,
oTKkbAeTO ¢y =1, ta =3, t5 = 5§, a 3nauu u (Bwx I2)
to = 2, t4 = 4, T.e. eTHKeTHTe ca MOCTaBeHU MNpa-
BHJHO.

I'BC terjyieHe e moayuen cayvaat Iy

Beaeaxa ua penaxmuara. MHTepecHo Habuio-
nenve e nanpasui E. Croaron, yuuren ot Buaun.
Tolt e 3abennazan, ye TBbPAEHUETO B 3aJa4YaTa OC-
TaBa B CHJIa M aKO TerjaTa Ha TerAuiKuTe obpa3y-
BAT apUTMETHYHA MPOTPECHUa C IWbPBU 4YjieH a; >
u pasnuka d, TakaBa ue a; < d < 2a;. (B npeano-
xeHaTa 3anava a; = d = 1). Jloka3aTeJICTBOTO My
He ce OTJIMYaBa OT U3JI0XKEHOTO no-rope. 3aaavaTta
e pemtena n or M. Kacabos, I kypc, PMH - CY
"Cs. Kan. Oxpunckn”.

Mt14. IiBama urpauy Wrpasar cieaHaTa Wr-
pa: Ilonbasat nopen mmdpute Ha YeTHpuLHppeHo
YKCHO — ILPBUAT HanucBa uMdpaTa Ha XUILOWUTE,
BTOPDUAT Ha CTOTUIIMTE, WbPBHAT HAa JECETUIMTE U
HAKpas BTOPMAT HanmMcBa uM(paTa Ha €IMHUUMTE.
AKO TI0JIYYEHOTO YMCJIO € C’bCTABHO, MEYesU ITbp-
BMAT Wrpady, a aKo € NpocTo, nedeiin propusar. la
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CC JOKaXKe, Ye II'bPBUT UI'payvd BUHArrM MoXxe Ja clie-
YeJn.

(Cs. Hoitues, Ct. 3aropa)

Pemenue. Tasu 3anaua Ge egHo Npean3BUKa-
TEJICTBO KbM Te€3M, KOUTO YMEAT lla CH CJY¥aT C
koMmoTbp. To Ge npuero or A. VIauos, 9 kiac,
MT, Bapua. ETo u HerosoTo pemenne: ”Hamucsa-
Me nporpama (Ha e3umka 3a nporpamupane Turbo
Pascal, Bepcua 6.0) 3a reHepupaHe Ha NpPOCTUTE
yucaa mexay 1000 1 10 000. Ot pasnpenesenneTo
MM Ce BIXKIA, Y€ NMa MHOTO MHTEPBAJM C AbJPKUHA
no-roysmMa ot 10, B Kouto HAMa npoctu uucaa. Ha-
nMcBaMe BTOpa IMporpaMa 3a noJjy4yaBaHe Ha II'bp-
BUTe TPU UM(PH Ha JIeBUA Kpall Ha MHTepBajuUTE C
AbmkvHa 10, B KOUTO BCHMUYKM YHCJIa Ca C'bCTAaBHM.
Cera ce BmkZa, Ue I'bPBUAT Mrpay lle CliedelH,
aKo 3alloyHe WrpaTa C efHa oT uuppure 1, 8 nau
9. KaksaTo M mmdpa na Hamuile BTOPUAT MUrpad,
I'HPBUAT (33M03HAT C PE3YATATUTE Ha NPOrpaMaTa)
MoOXKe [a HanMile Ha TPeTa MOo3WiMA TaKaBa mMdpa,
Ye NpU NpOM3BOJIHA IMdpa, HanNUcaHa OT BTOpPHA
Urpay Ha MOCJeNHO MACTO, MOJYUEHOTO YMUCIIO 1ile
61bae cbcTaBHo” . | .

IIpumep. Axo npy m'bpBHA X04 I'bPBUAT UCpaYd
e 3amucaJ 1, To B 3aBUCUMOCT OT LHM(paTa 3aluca-
Ha OT BTOPHA Urpay, HErOBUAT BTOPHU XOJ 1ie 6bae:

urpau mippa
I |0)1421 3 4 (5] 6 7 819
I |7]3[6]3;4;5]1;6|0(4;7;8[1;6;9|5;9{2;6

Beneaxa Ha penakgmara. ABTop’bT Ha 3aja-
yaTa e nMokasaJ (a TOBa Ce BWKIA U OT pe3yJiTa-
TUTE OT mMporpamure, uanparenn or A. Mpamosn),
Ye BCEKH APYr M'bPBU XOA HAa N'bPBMAT Mrpay (T.e.
pasinued ot 1,8 u 9) e ry6em. B Ta3su Bpb3Ka,
crope] Hero € MHTEPECHO Ha ce y3Hae Naliy maH-
COBeTe Ha M'bLPBUA UCpPay Ce€ yBeJMYaBaT, aKo NpHU
C’bIIATE yCJOBUA urpara ce urpae c 2N umdpeHo
uuciao, N > 3?

M+15. Bbpxy crpanure AB, BC, CD n DA na
npaBobrbiiiuka ABCD ca B3eTM CbOTBETHO TOYKH
Ay, By, Ci1 v Dy, pa3zanunm ot pbpxosere My. Ok-
PBXHOCTUTE, onucanM okoJio AAA, D, u ACC B,
npecudyat AC cboTBETHO B ToUuknTe X H Y, a Te-
3u, onucanm okosno ABBy Ay n ADD,C,, npecuyart
BD cborBerHo B ToukMte Z n 1. Ila ce mokaxe,
ue XY =27T.

{B. Muxaiinos, Ilxosmus)

Pewenue. Axo M u N ca opToroHajiHuTe fpo-
ekimu BbpXy AC cboTBeTHO Ha ToukmTe D) M A,



necHo ce yctaHoBsBa, ye AM = XN. Torasa, ako
LBAC = a, T0 AX = AM + AN = AD;sina +
AA; cosa. Ananornuno CY = CB); sina+CCjcosa,
"BZ = BB;sina + BAjcosa v DT = DD;sina +
DC) cosa. Ot mounenHoro cbbUpaiie Ha paBeHCT-
BaTa moayuaBame, ye AX +CY + BZ + DT = 2AC,
orkbaero cieasa |[AX+CY ~AC| = |AC-BZ-DT},
re. XY =2T.

HOpyro pemenue uu uanpatu M. Kacabon: Ila
BbBEAEM ciaeauuTe osHadenusa: AB = a, BC = b,
AA1 =, A1B = T2, BBl = Y2, B1C = ya},(CCl =

z3, C1D = z4, DDy = y4, D1A=y1,—E=51,
Bz __ov_ . br_.
BD *ac = ®"pBp ™™

Kato npuemeM T. A 3a Hayalo Ha KOOpPHMHAT-
HATa CHCTEMa HaMUpaMe KOOPAMHATUTE Ha TOUYKUTE
X,Y,Z u T v ypaBHEHHATA HA OKPBAKHOCTUTE, ONU-
CaHM OKOJIO C'LOTBETHMUTE TpWbIbiunmm. Crnen 3a-
MecTBaHe ce MoJjiyuaBa, ue £ = (azp+byr)/(a®+b%),
k=1,...,4. OTTyK cnenBa, ye €; + €2 +¢c3+£&4 =2
n ol kato XY = Vel + b3l — ¢ —e2| n 2T =
va:'+b2]1 — &3 — 54,, To XY = ZT.

M+16. Heka T e npou3BoJieH (Hen3poJeH) TpH-
BI'BJHUK C BbPXOBE B'bPXY JABE CPEIYTOJIOKHU CTPa-
HH Ha KBaJpaT cbC crpana 1. Jla ce HaMepAT rpa-
HALUTE, B KOMTO Ce M3MeHA paluychbT Ha:

a) omicaHaTa oKOJIO T OKpPBLAKHOCT;

6) BrimcanaTta B T OKpBKHOCT.

(0. Mymxapos, B. Xamautickn, Codpmna)

Pemennue sa M. KacaGon. Hexka A B,C1D; e
KBaJApaT ¢bC cTpaHa 1, a A A BE A B nCeC D
ca Bbpxosete Ha T. Kakto e oGmonpuerto ¢ R ()
03HauapaMe paAMyC’bT Ha ONMMcaHaTa (BIMCaHATa)
okono (8B) T OKpBKHOCT.

a) Tsif xato mmm AC > 1 unm BC > 1, To R >
1/2 Nonexe T C AIBICID17 a A1B,C,D; ce ct-
I'bPXa B OKP'HKHOCTTA OIIUCaHA OKOJO Hero, To R <
1/v2. PaBencrso umame npu A = A;, B= B, u
C=C, (D1). Cnenosatenno R € (1/2,1/v/72].

6) fcuo e, ue r > 0 u 4e rypc < ra,B,c,- Heka
A=A, B=B  nCCy ==z TorapaCD; =12,
AC =T+ (1 -2), BC=V14+22u2S4pc =1=
(1+vVI+22+/1+ (1 - z)?)r, oTKBAETO HaMKpaMe
r=1/((1+ Vi+22+ 1+ (1-2)?)).

Tk kaTo Hali-mankaTa cTORHOCT HA QYHKUMATA
f(z) = 1+V1+ z2+/1+ (1 — ) B uateppana [0, 1]
e f(1/2) =#/5, To r < 1/(1 + /5), kaTo paBeHCTBO
ce roctmra ipu A = A;, B = B, n CC; = CD;.
Cneznomatenito r € (0,1/(1 + v/5)].

M+17. Pemvuata {y, )3, e 3ananeHa c pabeH-
crBata y; = 1,42 =4, Yn = TYn-1—Yn-2+22, n > 3.
Ila ce mokarxe, ye BCMYKM UJEHOBE Ha PeAMLATA Ca
TOYHM KBaJpPaTH.

(Cp. Hoitiuen, Cr. 3aropa; P. Kosapes,
Co¢nun)

Pemenne ua M. Kaea6on. (ITo cbuiecTBo TO
CbBNAJa C MPEANOKEHOTO OT AaBTOPUTE Ha 3aJayva-
ra). Heka {z,]}3%, e peaMuaTa onpeneneHa C pa-

BEHCTBaTa ) = —1. 29 = 2 U 2, = 32p_1 — 2/ 2.
OueBuano y; = z2 u y» = 23§. Ille nokaxeM mH-
LYKTMBHO, 4e Y, = I2 3a pcaAko n. Ilpeapapm-

TeJIHO Iiie HaMepUM cToliHocTTa Ha u3pa3a A, =
z2 4+ 22 _, - 3z,7,_1. OT pekypeHTHaTa Bpb3Ka 3a
{z,}3, nonyuasame: A, = (3z,-1—Zn-2)2+22_,—
82,-1(8zn-1 — ¥n—3z) = 22_  + 22 _, - 3zn_12n_2 =
An_i. CuenoBatesno A, He 3aBucy ot n. TbH Ka-
T0 Ay =4+14+6 =11, To A, = 11 3a BcAKO n.
Heka cera yp = z2, 1 <k <n-1, n > 3. Torasa
Yo = TYn-1 = Yn-2+22 = 71‘3,,._1 - -"-",2,_2 + 245 =
(Bzp—1 ~ Tp-2)? = 22.

3anauata e pemena u oT A. Mpnanon n E. Cro-
agos. W gBamata HaMupar gopmyJim 3a obirurte
unenoBe Ha {z,}5%; ¥ {¥n}5%,

3+s/5) .

zn = (14 4V5/5) (

)
(1-4V5/5) (3"2‘/5> ;
91 +8V5 (7+3J§)"
Un =73 2 +
21—8v5 (T-3vE\ 22
5 2 5

M JIUPEKTHO NPOBEPABAT, Y€ Yp = T2.

M*18. Jla ce Aokake, 4e NpY BCAKO OLBETABA-
He Ha ecCTeCTBeHMTE UMcjia B KpaeH Gpoii userose
yPABHEHMETO Z + y = z MMa eJHOUBETHO DeIIeHUe.

(I1a. Cunepon, Codus)

Pemenme. Bk ctatuara ” Teopemata Ha Pep-
Ma He € BApPHA...3a CPaBHEHMA 1O UPOCT Moayn”
B HacTosamnAa 6pot va MATEMATHWEKA HNJIOC.
MMonyueHo Ge eAHO rpellHO pellieHUe HA Ta3U 3a4a-
ya.
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B tasu pyGpuka ce nmpeyiaraT 3agavuu-TeMu
3a mporpamupane. Te mAMa na O0BIAT c’BBcEM
M3UYEPHOATEIHO GOPMYJIMPAHM, 38 OA MOXKE UM-
TaTeJIUTe OA MNPOABAT CBOETO TBOPUYECTBO U B
IOCTAHOBKATA MM, KOETO IOHAKBIE € ecCTecTBe-

HO npu 3amauuTe 3a nporpamupane. OcHopHaA
TeXKECT B HAIIMA KOHKYPC UMAa CL3HABAHETO M
060CHOBABAHETO HA €(PEKTMBEH AJTOPUT'LM 3a
peuiaBaHe, HO 3A0AYATA LIE C€ CYHUTA 3 HAN'LJI-

PA3OpOCTpaHEeHM y Hac. 7eJIaTeJHO € TEeKCT'bT
HA OpOrpaMaTa na € 3amMcad BLPXY JAKUCKeTa
C YKA3AaHUA 3a M3O0J3BAaHeTO My. M3nparena-
Ta oTr Bac muckera me Bu Gnue snpmEara mo
momata. 3a DA CTaHe TOBa HO-0'bP30, OMCKe-
TaTa TpAGBa Ja Obhe cHaGHeHa ¢ moaxoOAlla
ONAKOBKA, ¢ HAJNMCAH AXPEC 3Aa NOJYyYABAHE M
IOLIEHCKA MADKA.e3a PAa3MOJIATALUIUTE C €JIEKT-
POHHA DOUA AOPECHT €:

HO pellleHA, AKO 3a HefA MMa 3aB’LPIICHA M pa-
6orTeua mporpama. Haii- no6pure mpenioscumn
ANTOPHTMM M OPOrPAMM Life 6'bIAT cHOOUABARM
¥ 06CBKNAHM HA CTPAHMOMTE HA COMCARMETO.
PemrteHMATA HA KOHKypPCHHTE 3amadu TpaG-
Ba AA C'bI'LPKAT ODUCAHMC HA AJTOPMTLMA U
TeKCcTAa HA OpPOTpPaMHATA peaamaamuda. IIpemo-
PLYBA ce Aa ce M3NO0J3Ba e3MK 3A HPorpaMmpa-
He ¥ KOMIOIOT'LPHA CPEJA, KOMTO CA HO-HIMPOKO

or@bgearn.bitnet subject: E.Kelevedziev,

a 3a U3nOJ3BAllIMTE TDAMMIOMOHHATA IOOILIA:

1113 Codus

ya. Axad. I. Bonves 6a. 8

Hucemumym no mamemamuxe npu bAH
Emun Keaesedxcues

3anaua 5. Mammua sa Tiopuur (MT) napuuame cinefHaTa KOHCTPYKIMA:

1. MT ce cberon ot

a) nenTa, GeskpaiiHa B ABeTe CM CTPaHM, Pa3felieHa Ha €NHAKBU KIETKH, B KOUTO
ca 3amucaHn uopute 0 manm 1.

6) rnaBa, KOATO BUHATY Ce HAMMPA Ha[| ONpefeNeHa KIeTKa OT JEHTATa; [J1aBaTa
MMa BbLTPEIIHO C'bCTOAHMUE, KOCTO € uucio ot 0 go N.

2. MT npomens cbcTOsSIHMETO HA JCHTATA M HA TiIaBaTa IPH HaCTbIBAHE Ha
AUCKPETHH MOMeHTH oT Bpemero (TakToBe). Ilo Bpeme Ha eIuH TakT ce M3BBbPIIBa
CIeqHOTO:

a) mpouuTta ce nuppaTa OT JIEHTATA, KOATO Ce HaMHpa IMOJ I1aBaTa; HA CbIIOTO
MSICTO Ha JIEHTATa B 3aBMCMMOCT OT NpoYeTeHaTa muppa U TEKYHMOTO ChCTOAHME Ce 3a-
MCBa OTHOBO IM(ppa; TOBaA CTABA YPE3 IpeABapUTENHO 3ahaleHa MaTpuna A, cbcroama
ce oT HymM M emuHMmM: a;;,1 = 0..1,5 = 1..N; axo mpoueTeHaTa muppa € ¢ ¥ TEKYIOTO
CBLCTOAHME € j, TO 3amucaHaTa mudpa ¢ a;;. .

6) riaBaTa Ce NPUABWAKBA HAJSBO WIM HAJACHO B 3aBUCHMOCT OT IPOYETEHATA
mdppa ¥ TEKYIIOTO CHCTOSAHNE; TOBA CTaBa Upe3 NPeOBADUTENIHO 3abaleHa MaTpuna B,
cbCcTOAWA ce OT Hyau u emuammm: b, ¢ = 0..1,5 = 1..N; axo npoueTenara mudpa e i u
TEKYI[OTO C'LCTOSIHME € j, TO NPHUABIKBAHETO € HalsnBo npu b; = 0 wam HazscHo mpu
bi; = 1. .

B) C’bCTOSIHMETO Npe3 CIefBAIINS TaKT Ce onpefels eQHO3HAYHO OT IIPOYeTeHaTa
IMPpa ¥ OT TEKYMOTO ChCTOAHME; TOBA CTABa Upe3 IIpeABAPUTEIHO 3aJaleHa MATPUIA
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C, cbabpxama nean yucaa ot 1 xo N: ¢j,1 = 0..1,7 = 1..N; axo npoueTreHaTa uudpa €
! ¥ TEKYI[OTO CBHCTOSHME € j, TO HOBOTO CBHCTOSHUE € C;j.

3. MT sanouBa paborarta cu ot TakT 0, cbcTrosrme 1 m kaerka Homep 0. MT
cmvpa npu RocturaHe Ha cberostHiue (0. Ilporpama za MT HapuuaMme CBBKYNHOCTTA
{N,A,B,C}.

Heka ua nenTaTa ca 3ammcanu K mocienoBaTeIHM €IUHUIM B KIETKUATE C HOMEPA
,2,...,K u L nocaenoBaTelHN eAUHUIM B KJeTKUTe ¢ HoMepa = + 1,z + 2,...,z + L
(> K). BbB BcuKkK OocTaHaIM KIETKA MMa Hy .

I. Ia ce cberasu nporpama 3a MT (paGorema Bb3MokHO Hali-Manbk Gpolt Tak-
TOBE), KOATO IPY OMHUCAHOTO HAYAJHO CbhCTOAHME HaMupa cyMata K + L, T.e. caen
crmpae Ha MT, B knerkute ¢ HoMepa 1,2,...,K 4+ L vMa eguuuii, a B ocCTaHAJINTE
KIETKA — HYJIH.

II. Orpanuuyena mamuHa Ha Tiopymr (OMT) nHapuuame MammHa Ha Tiopusr, npu
KoATO MaTpuuaTa A e 3axafieHa IpegBapUTeNHO KaTo doj = 1 M a;; = 0 3a Bcako j = 1.V,
U raka, npu OMT nesaBucuMo oT c’bcTOosaHMETO M npu npoudeTeHa 0 oT neHTaTa ce 3a-
micsa 1 n npy npouerena 1 ce 3amucsa 0. Ila ce cberaBu mporpama 3a OMT, kosarto
U3BBLPIUIBA TOBA, KOETO C€ U3NCKBA B IPEIUINTHATA TOUYKA.

III. da ce mokaske, Uye BCAKO M3UUCIEHUE, KOETO MOXKe Ha ce um3Bbpmu ¢ MT,
Moke fga ce uspbpum u ¢ OMT. ' '

3a Ta3u 3aaya MoYKe Oa U3NpaliaTe PENIEHUA U caMo 3a enHa oT ToukuTe I, Il
wu 111

9

I'. TeoprueB (Crapa 3aropa)

Cpoxk 3a nénpamane Ha pemienna — 15 aBrycr 1994 r.

PEIIEHNA HA KOHRYPCHHMTE 3AJAYM ITO MHPOPMATHUKA

3anaua 1. Ila ce wanpaBu nporpama, KOATO 1972 2, Ba cTtp. 5. (a orbGenexmm, ue TaM e

NpeacTaBA AAJEHO LAJIO YHACIO a KaTo CyMa OT IoNycCHaTa MeYyaTHa I'pEIIKa B YUCIUTENA Ha Tpe-

KkyGoBeTe Ha TpU PAlMOHAJIHU UYMACIA T, Y, Z2: TOTO chOupaemo).

a=23+ 4%+ 25 Usnonspaliky JaleHOTO T'HAIAECTBO, IXCAHETO HA
(E. Kenenemsuen, Codusn) nporpamMa 3a pellaBaHE Ha 3aJavyaTa € eJEeMEH-

TapHO YNpaKHeHUe [0 NporpaMUpaHe U 3aTOBA €
GeacMucyieHo aa nyGaMKyBaMe TYK IpOrpamMaTa.
EanHcTBeHOTO, 3a KOeTO TpabBa Aa ce 3aMUCIINM,
€ C KOJIKO ['0JIEeMH LIeJIN Uucia ¢ Moxe aa pabo-
TH TakaBa nporpama 6e3 da cTaBa IpelbjBaHe.
a3 — 36 3 —a® —3%q+ 36 3 Okxa3Ba ce, 4ye HanpuMmep Tul'bT Longint Ha Typ-

a= (m) (m) + 6o Ilackax (T.e. 32-6UTOBMTE LEIN UNCIA) BbP-
ut paborta 3a @, Hamupamo ce Mexkay —1000 u

Pemenne. 3anavaTa ce pemaBa 10 TBbPUE ejle-
raHTeH HauuH, KATO C€ M3II0JI3BAa HaMepPEHOTO
npe3 1825 r. TBxaecTBo Ha Paiian:

3342 4 35q 3 1000, mokato ”cranmaprHuAar” Tun Integer (16-
(m) GUTOBUTE IleJIM YMCJla) 1pU Ta3u GopMyJia e Mou-

TU Ge3noJe3eH.
Toba THxKAECTBO MOXE Aa Ce AOKAXKe HEMOCpenc- Io omucanuA HauyuH 3axavaTa € peileHa oT Ka-
TBEHO M e nyOauKyBaHo B kHurata Ha I0O. Ma- MeH ﬁoron, yuenuk B HIIMI", Cogus. Pemeune
unH, Kybuvecxue fopau, H3zd. «Hayxas, Mocxaa, noayunxme cbimo 1 ot [lerno Konen or Bapha.
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IIPOI'PAMA, KOATO JEMOHCTPHUPA
I'EHVUAJIH CIIOCOBHOCTH

CnennnaT uMpkos HoMep e nobpe mosuar. Ha
ClleHATa M3JIM3a MYCKYJIECT M'bXK U C [OJIEMH YCH-
JIUs MOBAMTra TeXKa waHra. Ciel anjoAUMCMEHTHUTe
ce NofiBABA MAJIKO MOMHMuUeHIle, KOeTo HeBpexHO M
C ellHa P'bKa M3HACH C'bLATA WAHra 3al KyJUCHUTE.

ViMa koMmIOT'bpHM MporpaMm, KOMTO BLINPOU3-
BEKIAT MONO0BEH TPHK, MOKA3BAWKU KOJIKO CTPYBAT
yMcTBeHuTe "MycKyau” Ha Te3u, KOUTo HabupaTt
BUCOK 6asl Ha HAKOM TECTOBE 3a MHTEJWUCEHTHOCT.
HanpuMep, npeav HAKOJNKO roAMHU CTailla U3ReCTHA
nporpamata Hl Q, nanucana ot Pcencmpa, Xonan-
aus. Booumno noriaeanaTo, eana TakaBa NMporpama
paBoTu KaTo reHMii, 110 cien KaTo pa3sbepeMm Me-
XaHM3Ma H , BWKIaMe KoJKo e “raynasa”. CraBa
AyMa 3a pOorpaMa, KOATO OTKPUBA KOil e clelBa-
HIMAT YileH Ha JaJelia YMCJIoBa peauua. Tunmuua
3aaya OT TaKbB BUI € [a Ce HaMepH Koe e cJllelBa-
HIOTO YHCJO B peavnara 2,4,6,8,... uau nanpumep
B 2,4,8,14,.... OT MaTeMaTHUCCKa FieHa TOYKa 33
BCAiKa Kpailna peauua cbllecTByBaT 6esbpodl MHOTO
NpaBMJIa, HA KOUTO TS Ce fOAYMHABA U cleloBaTell-
HO Moe na 6ble Npodb/oKeHa MO Haik-pas’yiuuHu
HaYyMHU. 3aToBa BCBLUIHOCT, 3aJavaTa € HaMUpa-
HETO Ha Rpocmo NpPapuilo, NOPAKAAILO PEAHIATa.
CrnomenaTtara nporpanma HI Q e npo6Bana ¢ Tecto-
BeTe OT KHUraTa ~ BaumaT koepulMeHT HHa yMcTBe-
Ho pa3puTHe” Ha Adzenx n e HaGpana 160 Touxu,
KO€To € TB'bPJe MHOTO 33 YOBEUIKATE B'b3MOXXHOCTH.

Io-nony 3ano3HaBaMe UMTATENA C ONPOCTEHMA
Bapuant SE Q Ha nporpamaTta. Tolt e 3aumcTBaH oT
cratuaTra Ha Jwonu ot pyGpukata ”3anumaTesneH
KommioTbp” Ha criucanue Scientific American (1986
r.). IIporpamara SE Q pasrnexza camo z1Ba BH-
A3 NpaBWa 33 NPOAbIKABase HA Peulla: aiuTHB-
oM 1 myaTunsamkatusan. Halt-no6puatr Haumn 3a
OTKPMBaHEe Ha aJUTUBHO NMPaBUJIO € TOCTPOABAHETO
Ha T.H. "nupamuiaa or pasnvkuk . Ila pasriaeiame
kpaliHata peauuata 2,4,8,14 n na ce onuTame nma
OTKpMEM ClleABalMA U YileH. 3amoyBaMe Aa CTPO-
UM NMUpaMKUAATa OTAORY HArCOpe. 3a OCHOBA B3uAla-
Me AafeHUTe uncia. Te ca MLpBOTO HUBO HA NUpa-
muaata (Bwk Puc.l). Bropoto HMBO oGpa3dyBame
OT PA3JIMKUTE HA C'hCeHUTE UMCHa OT 'bPBOTO HH-
Bo (2=4-2,4=8-4, 6 =14~ 8), TperoTo HMBO
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- OT Ppa3JIMKATe Ha CbCEIUHHUTE YNCJIa OT BTOPOTO
HHUBO.

2
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4 6 @}\

2 4 8 14

22

Puc. 1. Hpodsaxmcasane na wucaosa peduga c re-
meda Ha nupamuda om paziuNy

PaieHCcTBOTO Ha BCUUKHATE YNMCJia OT ONpeAeseHO
HMBO Ha MHPaMHMIATa € CUCHaJ 3a TOBa, 4Ye Mpo-
ec’hT Ha MOCTposiBaHe Ha MUMpaMuaaTa TpAGBa na
ce MpeKpaTU M NMpaMuiaTa TpAGBa Aa ce JOCTPOM
oT MicHo. ToBa cTaBa KaTO NMpeANoJoxkuM, 4de (B
HAUMST IPUMEDP) TPETOTO YMUCIO B TPETUA PEX Ch-
mo Tpab6ea na e 2. Ho B TakLp cayualt JAoruuno
e Ja cUMTaMe, 4Ye CJeABAllOTO YHCJO BBR BTOPUSA
pex 11a AMpaMUAaTa ce MoJiydyasa, KaTo NpubaBum
K'bM TIOCNIEAHOTO UYKCIAO TaM YACIOTO 2,
8 = 6+ 2. Ha cBoit pen ToBa uMcyo TpAbGBa Aa
npu6aBUM K'bM NMOCJHEAHUs YJeH OoT N'bLPBUA peld Ha
nupamMmugata: 22 = 14 + 8. U nauctuna 22 e npa-
BWJIHWAT OTroBOp Ha TecTta. 'ToBa € UMCJIOTO, KO-
eTo e MPOoABJIKEHU” Ha JalellaTa YUCAOBA pelvla
2,4,8,14,....

Pemapanero Ha TBBLpAe MHOrO MOAOCHM 3amaumn
OT TeCcToBeTE 38 UHTEJIMFEHTHOCT C€ CB&XKIa A0 ONU-
caHaTa npoueaypa. TpabBa Aa cTUrieM oo peauna
OT elHaKBM UYMCJIa Ha HAKOE HHBO Ha NMUpaMUAATa
M rocJjie Ja AOCTPOUM MMUPAMUIATA MO -ONMUCAHOTO
1paBUJIO,

YutaTenuTe, KaTo CH NpUIIOMHAT anrebpaTa, Mo-
rat JiecHo Aa ¢boBpasAaT, dye pasriexAaHuTe pelu-
IIM Ca CBbp3aliu C1LC CBOMCTBATA HA TOJMHOMUTE HA
€HA MPOMEHJINBa ¢ Lean KoepuumenTtu. Bceku Ta-
K'bB IT0JIMHOM, ApeCMeTHAT 33 NOCJed0BATEJHU Lie-
JIK CTOMHOCTHM Ha NMPOMEHNMBATa CH, AaBa pPeluna,
OT KOATO, KaTO MOCTPOMM NMHpaMMUAATa Ha Pas3iu-
KUTE, BUHaruW Ha oNpeliesieHO HUBO Ce MoJyuyaBaT
paBHM NoMexAy cH uucia. HomepbT Ha TOBa HMBO
€ paBeH Ha CTENeHTa Ha MoJMHoMa nikoc eaHos. O6-
paTHO, aKo 3a elHa KpaiiHa peauua € BAPHO, Ye Ha

T.€. TO € -



" HAKOe HUBO B nMpaMUIATa OT PAaA3JIMKHUTE A BCHU-

KATE YMCJIA Ca PABHMU MOMEXAY CH, TO Ta3U peau-
HA ce MOpaXKJla OT IOJIMHOM IO OMUCAHUA HAUMUH.
Tosa e m npocmomo npaBusIo, Ha KOETO PEJMLATA
ce moquvnaBa. HanmpuMep, pasriexaaHara peauia
2,4,8,14,.. ., ce nopaxxaa oT NOJMHOMA Z>—z+2 Npu
£=123,4 ... u paBuuTe UnCsia B MMpaAMMUIATa HA
Pa3/IUKUTE Ce MOAYYaBAT HA TPETOTO HMBO.

3a cwKasieHMe, He BCMUKA peauuy ot 4 uijeHa
MMAT TUpaMUZa OT pPa3jINKK, B KOATO HA TPETOTO
HHBO MOJyUYeHUTEe YKcia ca paBuu. Hampumep, 3a
peaunata 1,2,6,24,... choTBeTHMTE UMCHa Ca 3 U
14. Bbp3oTo HapacTBaHe Ha ujieHOBeTe Ha Ta3M
peauiia HU HaBeXAa HAa MMCDBJTA, Y€ TA MO HEIo
NpUANYa HA FeOMEeTPUYHA NTPOTPECUs, T. €. U3LJeHK-
Ja pa3yMHO Ia NMOCTPOMM MMPaMMIa OT YACTHUTE
npu AejieHue, BMECTO OT pa3jiMKUTe (B puc. 2).
Taka 3a BTOpOoTO HMBO Ha MMpaMHUAATA MOJyUaBaMe
peauuata 2,3,4. Cera obaue nelleHKeTO Ha Cbhced-
HATe WieHoBe BOAX Ao Apobuu umcaa. Ho ako 06-
pasyBaMe TPETOTO HMBO C IOMOINTA Ha PAa3JIMKUTE
0T BTOPOTO, T.€ aKO NOCTPOUM " MUpaMula OT dac-
THU ¥ PA3NMKNK” , OTHOBO CTUTraMe O HUBO C €HU U
chi UnenoBe (B cayuasn 1,1). HataTbk npoueny-
para e IcHA: MOCJEHHOTO YHCJIIO B'bB BTOPOTO HUBO
Tpabpa Ha € 5, a oTTaM OTroBOpbT Ha Tecta € 120.

1 1 ~—><:>N
3 4 @

1 2 6 24 120

2

Puc. 2. IIpodsamcasane na sucaosa peduya ¢ Me-
moda He nupamuda om LGCMHUYU U PAIAUNY

ITporpamara SE QQ pemaba 3aga4aTa 3a NpOaLI-
aBaHe Ha UMCJIOBa pelMiia, KATO CTPOM NMpaMuIa
oT 3 umpa. Ta M300/3Ba BCHUKHA BH3MOKHU KOM-
GUHAUMM OT pPa3JIMKKH M YacTHM. Taka ce u3ciel-
BAaT peAMIMTE 3a HAJMUYME HA AAUTMBHU U MYJITHII-
JMKATUBHM MpaBHia. AJNCOPUTHMBT 3a cliydvasd Ha
vetupuunenna peauna al1], af2], a(3], af4] e
NpeACTaBEH CXEMATUYHO!

1. MTpobeare na dopmyaume 3a pazauxa na nspeo-
mo 4 Ha @MOPOMO NUBO:

for i:=1 to 3 do bli]:=a(i+1]-al[il;

tor i:=1 to 2 do c[i]:=bli+1])-b[i]

2. llpobeare na dopmyaume 3a pazauxa Ha nspeo-
Mo HUBO U NA HOPMYAUME 38 YACMHO HQ 8MOPOMO
nugo: .

for i:=1 to 3 do bli):=ali+1])-ali];

for i:=1 to 2 do c[i):=b[i+1]/b{i]

3. IIpobeane na gopmyaume 3a vacmuo na nspeo-
Mo HuEO u Ha HopMyAUMC 30 PA3AUNG HA 6MOPOmMO
nugo:
to 3 do bli):=ali+1l/ali];
to 2 do clil:=b[i+1]-b[i]

4. Ilpobeane na dopmyaume 3a vacmmuo na nspso-
Mo ¥ Ha AMOPOMO NUGO:

for i:=1 to 3 do blil:=ali+1]/alil;

for i:=1 to 2 do c{i):=bli+1]/blil

IlporpaMaTa M3MbJHABA [OCJEAOBATENIHO BCEKH
eauH oT ropHuTe 4 ¢parmenTa u ciel Bceku Ppar-
MeHT nposepaea xaau c[1]=c[2]. Ako ToBa ce oka-
e BAPHO, nocieduuaT uiel a{5] ce pb3acranopsBa
no cjaeasva HAYMH (¢ chabpika obmaTta croiiHocT
cl1]l=cl2]):

3a cayvaid I:

b{4] :=b[3]+c; alb]l:=af4]+b[4]

3Ja cayvai 2:

bl4]:=b(3]*c; al(b]:=al4]+b(4]

3Ja cayvail 3:

b[4]:=b[3]+c; a[6]:=al4]*b[4]

3a cayuail 4:

b(4]:=b[31*c; a[5]:=al4]1*vbl[4]

Peencmpa npenopbuBa yc'bB'bpPUIEHCTBAHE HA ONU~
CaHUA aJiCOPUTBLM 33 TbPCEHEe Ha 3aKOHOMEDHOCT B
peauua OT 4 WieHa, KaTO Ce M3NO0JI3Ba AON'bJIHUTE-
JleH MHOXHUTEJ NpPU TbPCEHE HAa 3AKOHOMEPHOCT OT
TUI pa3fiMKa V JOM'bJHUTEJIHO ¢CLBupaeMo npu Thp-
ceHe Ha 3aKOHOMEPHOCT OT THUI YacTHo. IlIpenopbu-
Ba C€ TO3M AOIM'bJHUTENEH MHOXKUTEJ WU JOI'bJIHM-
TeJIHO Cb6MpaeMo Ja c€ ThPCH KAaTO LAJO YHMCJO B
uHTepBaia oT —5 mo 5. ToraBa ¢pparmeHTBT I. ce
Moau$MIMpa Taka:

I'. IIpobaane ua dopmyaume 3a pasruka ¢ donsa-
HUMEAEH MUONCUMEL HE NGPBOMO KU80 4 Ged donsa-
HYMeEALH MNOICUMEA KA 8MOPOMO HUSO:

for k:=-5 to & do

for i:=1 to 3 do b[i]l:=ali+1]-k*a[i];

for i:=1 to 2 do c[i]:=b[i+1])~-b[i]

IlpeanonaraMe, e UATATEAT MOXe 13 MOAMPH-
LMpa M ApyruTe ¢ parMeHTH, KAKTO U Ja Haluile U3-
LSAJIO NPOrpaMaTa 33 OTKPUBaHe Ha IOCJIe JHUA YWIeH
Ha gajeHa peanna. Criopen Jwoduu B U3NON3IBAHUTE
TECTOBE 3a MHTEJWIEeHTHOCT MHOLO PAAKO Ce cpe-
AT YMCIOBM pPENNUM, MO-CIOXKHU OT Te3U, KOUTO
ce ofxXBamiaT OT pasrjieJaHUA MO-TOPE AJrOPHUIBM.
B HAkoM TecToBe € B'b3MOXKHO Ja MMAa ~ HEKOPEKT-
HA” 3akaud 3a Mpoxb’kaBaHe Ha peauUlH, KOUTO
A2 UMAT foBeye OT eIUH IpAaBUJIEH OTCOBOP, T.€.
aa ce okaxke, ue ¢c[1]1=c[2] B noseue oT eamn ot
caydaute 1 - 4. 3a TakMBa CjAy4dad, KaKTO M KO-
raTo nporpaMaTa He MoXKe Ja HaMepH pellieHMe Ha
3aJayaTa, YUTATENAT MOXKE Ja 3aJI0XKU B IMporpa-
MaTa U3XOIHU C'bOBUIEHNA ¢ MO AXOMALL OTTEHBK Ka-
To HampuMep: ” A3 cbM TBBLpJAe TAynaBa 3a TO3M
TecT!” M T.H.

B cnomMenaTaTra kHura Ha Adzenx ca AaJeHN HA-
KOJIKO II'bJIHM TECTA 33 MHTEJIWUMeHTHOCT, BCEKU C'b-
Abpxail mo 6 pupoca. Ha puc. 3 K npeanarame
MpUMep 3a eIUH TAKbB TecCT.
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Xxxuza-vanma.

1. Hanumere clieapamoTo unciao: 3 7 16 35 ...
2. Hanmmere ciempamarta 6yksa: H P J1 T ¥ & ...

3. WNabGepete mBoiikaTa, B KOATO OTHOILEHMETO HAa AYMHUTE € Hal-06JM3K0o Mo oTHOUIEHHETO
Ha AYMHUTe B IBOIKaTa CMsNA0 - npo3opey:

4. MonuepraliTe nyMaTa, KOATO € Henoaxomiua: Ilopmoxaa, Koga, JTvboa, I'opdocm.

5. IlonuepTalite rpana, Kotito He e B Utanusa: Aaeyan, $odxca, Tonona, Axcena.

KaM3K-npscmen, 0PsNCKa-Hoxnc, Kopuya-Kxuuaa,

ce omHacst
kbM:

6.
/N
ce
O ﬁ?;;acg A kakmo
1 2

/N

o O

(@R VAN

Puc. 3. Tunuven mecm 3a unmeauzenmuocm

Makap, ye onucanara nporpama SE Q) ce cnpabsa
CaMo C eIMH KJIaC B'BIIPOCH OT TeCTOBETE 3a UHTEIH-
FeHTHOCT, pelllaBaHeTo Ha APYTUTE BUAOBE BBLIPOCH
cbllo MOXKe Aa ce aBToMaTu3upa. llle ce cnpeM na
LIECTHA BBIPOC 0T HaleHusa mo-rope Tect. Toif e
3afjaya 3a OTKPMBaHe Na FCOMETPHUUHU aHAJOrMH.
IIporpaMa 3a pemaBane Ha TakKMBa 3aJauM e Guia
npeAcTaBeHa npeay 20 roavnM B AOKTOpCKaTa Au-
cepTaimda Ha Eaanc ot TexHOJOrMYeCKUA UHCTUTYT
B Macauy3er.

Heka na osmaumMm ¢ A rpynata ¢uUrypm B nABaTa
YacT Ha N'bPBOTO OTHollueHMe, ¢ B macnara vacrt, a
¢ C napaTa 4acT Ha BTOpoTO oTHoweHue. M3mex-
Ay rpynuTte ¢Urypu, o3Hauenud ¢ umciata ot 1 no
4, TpabBa na ce u3bepe nacHaTa YacT Ha BTOPOTO
ornomeime (Buxk Puc. 3). Ilporpamara na FEeanc
o3HavaBa TPUDBI'LIHUIIATE, KBAAPATUTE U Kp'broBe-
Te B A M B chorBeTHO ¢ a, b u ¢. CbcTaBHUTE yac-
1 Ha C' TA 03HauaBa 0 NMPOMU3BOJIEH HAUMH C Z, Y
U z. Ilo-HaTaTbK mporpaMaTa ONMCBa TpaHCPoOp-
mupanero Ha A b B. U3nonssat ce aBa Kpurepus:
NpOCTPAHCTBEHUTE CHOTHOLIEHNSA MEXIY €JIeMeHTH-
Te Ha JaJieHaTa rpyna ¥ M3NeHeHUATa 11a eJleNielTH-
Te Ha A B cpaBHeHHe c Te3n Ha . 3a nposepka lia
I'bPBUA KpUTEPHUH ce 3anaBaT 3 pelalMM: € no-20-
pe om, € omafeo na, e asmpe ¢. Peanusupanero na
nporepkute 3a A 1 B Boau 1o caeanurte Tabanunm
onycanua:

a e no-rope ot b
A | a e no-rope ot ¢ B
ceBbLTpe B b

b e no-rope ot ¢
b e mo-rope ot a
a e BbTPE B C

3a npoBepka Ha BTOPWA. KpUTepuii ce NLpX*uU
CMEeTKa 3a NpoMAna Ha pazmepa, 3aaspmane, ompa-
3faane, uavezsane. PealnzaumATa Ha NpoBepKaTa
BOJY 0 CJeAHOTO TaGJIMYHO OMHCaHUe:

a He ce NpOMeHA
b e no-Maako
¢ € No-TOoNAMO

Taka mojJydyaBaMe TPHMKOMIIOHEHTHO TabJaMyHO
onucanue Ha ABoiikara (A, B). Ilo-nataTbk npor-
pamaTa oCTposABa APpYry 4 TPUKOMIIOHEHTHH TaKH-
Ba ONMMCaHMA CHOTBETHO 3a ABoiikure (C, 1), (C,2),
(C,3), (C,4). 3apbpuBaina onepauysa B Nporpama-
Ta € 3aMecTBaHeTo Ha @, b M ¢ ¢ z, y U z. Bposar
Ha pa3juynuTe Bb3MokHocTH € 6. Ilo To3u Haumn
nosyuyapame obmo 24 TpMKoMnoHeHTHM Tabanunu
ONUCaHUA Ha 4eTUpUTe ABoHKM ¢ yuacTHero Ha C.
Topa 0T TfAX, KoeTo cbBHaxa ”nai-nobpe” ¢ onu-
canvero Ha (A, B), naBa oTroBopa Ha 3aJjavaTa.

Yurareaute necHo 6Mxa MOrjM 1a HanMiiaT M
na vsnpobsaTt nporpamata SE Q. IloBeue Tpyayoc-
M 6M uMM c’b3lana nmporpaMaTta 3a OTKpUBaHe Ha
reoMeTpUuHM ananoruu. Ho M B ABaTa ciyuas, Te
Lle OCTaHAT ¢ yGexKACHNEeTO, Ue UHTENNTEHTHOCTTA
MM ce e NOBMIIUIA.

ITo mamepuasu na cnucanue "Scienlific American”
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Jpazu yumameau,

MATEMATUKA TTAIOC cu nocmaBst Gaazopogiama 3agaua ga usgupBa u noowpsBa naii-
maAanmauBume om Bac upes 3agounomo mamemamuuecko cbemesanue USJAUPBAHE HA
TAJIAHTH - ym*, Ha caegBawume ecmpanuyu 8 mosu Gpoli we omkpueme uemuBaza4-5u6-7
kaac, a caeg msix - konkypcnume 3agauu om Il kpwe. ITposememe Bnnumameano yemuBama u peuie-
me ynpaxiicnusma cacg max. I'fonie egua om koikypcnume 3agavu e cBonp3ana ¢ yemuBomo 3a
cvomBemnusi kaac, 3amoBa 2opewo Bu npenopuuBame ga noaokume ycuausi, 3a ga 20 pasbepeme u
usysume 3agbaboueno. Ako iewo Bu sampygiisiba, odupiieme ce koM yqumeast no mamemamuka uau
nuuieme go pegakuuama, I'lo 3agayume pewaBaiime camocmosimeano! 3naeme au koako 2oasimo
e ygoBoacmBuemo, kozamo ycneeme ga namepume camu omeoBopa? He ce omuaiiBaiime, ako e ce
cnpaBume ¢ Beuyku 3agayu. ITuwieme 1nu gopu u B cayuati na nenvano peuicna 3agava. Jlonycka ce
u koackmuBiio yuacmue.

B Op. 2 3a 1994 2. na cn. MATEMATUKA TTAIOC ouakBaiime ucmuBama u 3agayume om I11
kpne. 2Kypu nog npegeegameacmBomoniia usBeenuius Goazapcku mamemamuk akagemuk BaazoBecm
CengoB we npezaacskga Bawume pewenust. Iati-goSpume om Bac, m.e. me3u, koumo pewtam nati-
Mi1020 3agadu uAu nanpaBsm Bncuamaenue ¢ opuzunasnume cuugeu (nvk gopu uegna eguuemBena),
we Obgam nokaneiu 3aegio ¢ yuumeAume cu iia cneyuaaiio opeanusupanus QECTUBAA yM+ ,
kotimo we ce npoBege no Bpeme na Konzpeca na CBemoBunama ¢egepauus na nauuonaanume
mameMamuuccku coemesaniust B 2p. IpaBeu om23 go 28 loau 1994 2. Tam 2u ouakBam Miio2o0potinu
usnenagu. Illc 2u 3anosnacm ¢ usBecmuu MameMamuyu, we UM ocu2ypuM pasiioodpasiiu
mMameMamuuccku uzpu u pasBaeucnus. M Beuyko moBa Oe3naamno - nazpaga 3a noaoXenust npes
yycOuama 2oguiia mpyq.

IToopp3aiiTe! Ouakpar Bu yeTnBaTa u 3agaunte ot Il kpbr. 2Kennaem Bu ycnex!

»»)»NQ 4
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IIpuanun sa J{upuxie

Yemueo 3a 4 u 5 Kaac

Hukoaali o6uua nanazaau. Begnuxk moti cu kynua gBe kaemku, koumo B nauaaomo Guau
npasnu. Ha poxkgenust cu gen moili noayuua 3a nogapuk mpu
nanazaaa. bea comuenue B egna om kaemkume mpsoBaao ga
*kuBesim none gBa. BsipBam we ce cveaacume, ye moBa ¢ egno
cacmenmapiio 3akaloucnue. Emo owe egun npumep.

Blopomo na Mapus uma 4 uckmegrkema. B msax ms mpsatBa ga
caoku nstkoako npegmema, uulimo 6poiti ¢ noBeue om 4.
Hoccwame ce kakBo ¢ 3akaloucnuemo: B egiio om uekmegkemama
we uma noBeue om egun npegmMem.

Tesu nadalogenus, cBop3sanu ¢ pasnpegeaciiue na npegmemu B :
uckmegkema, ca o6obwenu B mamemamuuccka ¢popmyaupoBka, uzBecmna nog umemo
HNPUHIMIT HA JUPUXIIE: Pasnoaazase c m npeomema i n ueKkmeoxnenid, Kamo ni>i.
Kaxmo u 0a nocmassiste npeomenunie 8 UeKMeONenama, no 6 HiKoe uekmeoxrce e nonao-
nam none 06a npedstema.

Hupuxae ¢ umemo na nemckust Mamemamuk, kotimo npuB ¢ nokasaa Buamoknoemume 3a
npuaokcnusima na mosu npunyun. [Toustkoea npunyunom ce napuva owe “npunyun na
yckmegskemama”.

YyBcmBawm Beue Bawiemo nemupneniue ga paszdepeme kakBusagauu mo2am ga ce pewaBam
¢ mo3u npuniyun. 3a ga ne Bu usmbuBam noBeue, 3anouBam cue

3anaua 1. B egno yyuauwe yuam 367 yuenuka. Iokaskeme, ue none gBama npasnyBam 8
€gun u coewu gen pozkgenusi cu get.

Pewnteruie: Teka Beeku gen om 2oguiiama e egno “uekmegke”, a Beeku yuenuk e omgeaci
“npegmem”. TTpaBuaomo 3a “nocmaBsnic na npegmemume Buckmegkemama” ¢ cacgiiomo:
Beeku yuenuk nocmaBsime B uckmegikemo, koemo cvomBememBa na pokgenust My gei.
bBposam na npegmemume ¢ 367. bposim na yekmegkemama e 365 (uau 366, ako 2ogunama ¢
Bucokocna). Tl kamo Gpossim na npegMemume ¢ no-2o0AsiM om 6post na uckmegkemama,
cnopeg npuiiuuna na Jlupuxae cacgBa, uc none gBama yuenuka ca “nocmaBenu” 8 egiio u
cowo yekmegke, m.e. npasnyBam poxkgenume cu gnu B egun u cowu gei.

Ie ¢ mpygio, nasu? Camo mps68a ga cvobpasum kou 06ckmu B 3agauama ¢ ygo6io ga
napcueM “uckmegikema’ u kou -- “npegmemu”.

apaua 2. BkBagpam cue cmpana 7 cMca pasnoaokenu 50 mouku. I'Tokaskeme, ue om mesu
mouku uma gBe, koumo ca na pascmosinue, no-maako om 2 cm.

Pewenuie: J1a pasgeaum gagenust kBagpam na 49 kBagpamuema coe cmpana 1 em, kakmo
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¢ nokaszano na uepmexka. Te3u kBagpamuema we uzpasim poasima na “uckmegkema”.
“IIpegmemume” we 6bgam 50-me mouku. Cnopeg npunyuna na
Jupuxae none gBe om moukume we aekam B egno u cowo Maako
kBagpamue. TozaBa pazcmosiiucmo Mekgy msix ¢ no-maako om cymama
: na gBe omcmpanume na coomBemiomo kBagpamue, m.e. no-maakoom
1+1=2cMm.

Xatige ga cu cnomnuM omioBo 3a nanazaaume na Hukoaali. Ako
moii uMa 5 nanaz2aaa u 2 kaecmku, siciio e, ue B egna om kaecmkume we
kuBesim nouie 3 om msix. KakBo 3akalouenue moxke ga nanpaBume, ako Hukoaaii uma 7
nana2aaa u 2 kaemku?

3apaua 3. B egna napaacaka uma 25 yuenuka. I'lokakeme, ue none mpuma om msix ca
pogcnu B cgun u cowu Meccu,.

Pewenue: Jla pasaacgame 12 uckmegxkema - 3a Beeku mecey no egno. Beeku yuenuk
“nocmaBsime” B uckmegikemo, koemo cvomBememBa na meceua, B kotimo ¢ pogen. Ako
gonycuieM, ue BoB Besiko uckmegike uma nati-mnozo no gBama yuenuka, Bcuuku yuenuyu wie
ca nati-mnozo 2.12=24. Tuii kamo yucnuyume ca 25, B nskoe uekmegske uma none mpuma
yuenuka - me ca pogenu B egui u cowu Meceu,.

3anaua 4. Jlagenu ca 4 npousBoanu eccmeemBenu vucaa. ITokaskeme, ue pazaukama na gBe
om msix ¢e geau na 3.

Petennie: BuamoXkiume ocmamouyu na vyucaama npu geaciue na 3 ca 0, 1 u 2. Jla
pa3aaegame mpu uckmegikema, o3nauenu ¢ 0, 1u 2. J{a nocmaBum gagenume uemupu wucaa
B me3u uckmegikema no cacguomo npaBuao: Besiko yucao nocmaBsime B onoBa uckmegke,
koemo omaoBapst na ocmamuka 1a yucaomo npu geaciiue na 3. Om npuniyuna na Jupuxae
caegBa, uc B usikoe uekmegike wie uma gBe wucaa, m.c. gBec om gagenume yucaa umam cgun
u cowy ocmamok npu geacnue na 3. Emo 3awo pazaukama na mesu uucaa cc geau na 3.

Hakpasi Bu npegaazam cgna 3agaua 3a camocmosimeAna padoma.

3apaua S. 3a komnlomophust kabuiiem 8 cgno yuuauwe goecmaBuau noBeue om 600
guckemu, onakoBanu 8 25 kymuu. [MTokakeme, ue nskost kymust cegovpka noBeue om 24
guckemu.

Aemop na uemueomo Xpucnio Jlecog

Bs3mosxao au e? CrimecrByBa Jau?

Yemuso 3a 6 u 7 kaac

Ouwge om govabka gpeBiiocm na Mamemamuygume ¢ € 11aaa2aao ga pcwaBam pasauviiu
3agauu, B koumo cec mupeca omezoBop na nsikoli om Bunpocume B 3azaaBuemo. Miioz2o om
me3u 3agauu, npegu ga Basizam 3aBuna2u B3aamnust pong na Mmamemamukama, ca 3anumaBaau
ymoBeme na nokoacuus yucnu.

HpeBuozpvukume Mamemamuuu ce onumBaau ¢ Aunust u nepaea ga nauepmasim kBagpam
¢ Auye, paBio na auuemo na gagen kpoz (maka napcuenama 3adavua 3a Keaopamypama na
kpwea). Te ce onumBaau cvwo ga naucpmasim gBa Avua, koumo ga paszgeasim gagen veva 1ia
mpu paBuu wacmu (3a0anuama 3a mpucekyis 1ia v2v4). Makap, uc Mio3una ca ce goccwaau
3a ompuuameanust omeoBop na mesu 3agauu, mpsi6Baao ga munam BekoBe, 3a ga yenee
wsikoli 0a dokasice , uc me 1WsIMam pewiciue.

Egun om nati-Beaukume 8 mamemamukama - Jleonapd Oliaep - nanpaBua npocmomo
nabalogenue, ue cmotinocmume na kBagpamnust mpuuaen x*+x+41 npu x=0,1,2,...,39 ca

47



npocmu uucaa, no npu x=40 cmoiinocmma My € coemaBno uucao. Ommyk ecmecmBerio
Bo3nukBa Benpocsm uMa Au MHO0204AEH Ha egha npoMenauBa, yusmo cmotinocm Buniazu ga
€ npocmo uucao, kozamo npomenauBama npucma emotinocm koe ga e ecmeemBeno uucao.
OmeoBopom na mosu Bonpoc ¢ ompuuameaci. Ho ako nomspcum maksB mMnozouaen ¢
noBeue npomenauBu, ncwama ce npoMeHsim.

I'Ipes 1970 a. pyckusam mamemamuk Manuisicesuw ouapoBa mamemamuueckust cBsim, kamo
koncmpyupa mnozouaen na 21 npomenauBu, npumekaBaw cacgnomo 3zabesexcunenno
ceolicmeo: ako cmoiinocmma na Mnoz2ouaena 3a nsikakBuyeau cmotinocmu nia npomenauBume
€ NOAOKUMEAHO YUCAO, MO MoBa uucao € u nPocmo. A npe3 Munasama 2oguiia anzautickusim
npodecop Enopio Vaiiac ce npeBupna B cBemoBua censayusi, 3aBvpwBatiku gokazamea-
cmBomo na 3namenumama fHocaedna meopema na Qepma ( Buxn M+, 6p. 4, 1993 2. u
pyopukama M+ excnpec e mo3u 6poii). Taka (3aceea) npukaloyu mMamemamuueckama
ogucesi, kossmo mps6Bawe ga gage omeoBop na caegnus Bonpoc, nocmaBen npes 17 Bek om
$penckust mamemamuk iep Qepma:

Cobugecmaysam At ecmecmeeno HicA0 n>2 u mpu pazAusiie on nyaa yeau wucaa a, b u ¢
maxuea, ye a"+b'=c* ?

Camusim (Depma e npcgBugua ompuyameanusi omzoBop.

A kakBo we kakeme 3a caegnusi !;bnpoc:

Bo3s0%c110 A1 €, AKO paznosazame camso ¢ eona nPoUKa
(11e no-Ovaza omi 2 .m) u 0OLKILOGENL Membp, 0a HAMEPUM
OOUKOAKANIA HA 3eMHONO Kboab0?

Koakomo u ga ¢ cmpauno, omzoBopom e
noaokumeaen. C makuBa ypegu cu e cayXua
gpeBnoepoykusim mamemamuk Epamocmern, kozamo ¢
yensia ga nanpaBu moBa 3a npouB nom.

C moBa npumepume oOm ucmopusima Ha
Mamemamukama gaaey e causzuepnanu. Jla ceonumame
ceza ga pewium nsikoako 3agauu om nogoden mun, koumo ualocmpupam navunu 3a paboma
no nocmaBenume B nauaaomo Bonpocu.

3apava 1. Bu3moXkio Au e yucaomo
a) 1994;
6) 1993
ga npegecmaBum kamo cbop u npousBegenuc na egnu u.cbwgu yucaa?

Petuenue: a) “Hati-npocmomo” npegemaBsne na yucaomo 1994 kamo npousBegenue ¢
1994=2.997. Ho c6opobm na yucaama 2 u 997 ¢ no-maank om 1994, maka ue B cobupanemo
newo “ne nu gocmuza”. OcmaBa ga 3a6eacxkum, ue ako B npousBegenuemo 2.997 go6aBsime
MuoXumeau, paBuu na 1, mo nsimMa ga ce npomenst, gokamo cbopom 2+997+1+1+...
“naaBno” we ce yBeauuwaBa u we “gocmuenc” 1994. 3a ga obGocnoBem noaokumeanusi
omzoBop, ocmaBa ga npeSpoum neodbxogumust Gpotli egunuyu:

1994=2.997.1.1. ... .1=2+997+1+1+...+1
S— g

T, am——
995 miokumean 995 cubupaenu

6) Tyk omzoBopbm ¢ ompuyameacn. PewaBawo ¢ o6ecmosimeacmBomo, ue 1993 e npocmo
uucao. ToBa o3nauaBa, ue ako 1993 ¢ npegecmaBeno kamo npousBegenue na mnoxkumeau,
egui om me3u Muokumeau e 1993, a ocmanaaume ca egunuyu. Beue ¢ sicno, ue kakoBmo u
ga e 6posim na egunuyume, obwusim c6op 11a me3u vucaa Bunaau we 6vge no-20astm om 1993.

48



3amava 2. Equn cuemoBogumea uzzomBua eoguminus 6aaanc na dupma u ¢ ygoBoacmBue
3abeas3aa, ue moti e noaoxkumeaen (m.e. npuxogume nagBuwaBam pa3sxogume). Caeg moBa
moti ¢ yxkac ycmanoBua, ye 6aaancem na pupmama 3a Beeku nem nocaegoBameanu meceua
na gogunama ¢ ompuugameaen (m.e. pasxogume nagBumaBam npuxogume). Be3moxkno Au
e cacmoBogumeassm ga e cmsimaa Bsipno?

Pewenue: Pazzaegalime cacgnama madauya:

Mecey ITpuxogu Pasxogu Baaanc
SInyapu 100 000 30 000 +70 000
(DeBpyapu 20 000 20 000 0
Mapm 15 000 15 000 0
Anpua 10 000 110 000 -100 000
Maii 30 000 10 000 +20 000
IOnu 30 000 10 000 +20 000
IOAu 30 000 10 000 +20 000
ABzycm 30 000 10 000 +20 000
CenmemBpu 10 000 110 000 -100 000
OkmowmBpu 15 000 15 000 0
HoemBpu 20 000 20 000 0
HekemBpu 100 000 30 000 +70 000

[TIpoBepeme camocmosimeano, ue Bcuuku ycaoBusi na 3agauama ca usnvalenu, m.c.
geticmBumecano e Bu3mozkiio cuemoBogumeasim ga ¢ cmemuaa Beuuko npaBuatio.

Cemuxme Au cc na kakBo cc goaku mo3u “cmpanen” 6aaanc? Munoeo npocmo! B
eoguwinust 6aAanc na pupMmama Meccunume Saaaticu yaacmByBam “paBnonpaBuo”, gokamo
B nocaegoBameanume nemmcceunu nepuogu moBa e e maka: sniyapckusim 6aaaic nanpumcp
cc B3ema camo Begnok, gokamo lonckussm yuacmByBa nem nomu! Onumatiime ce camu ga
koncmpyupame nogo6na mabdauuya. O6vpneme Buumayue, ue naii-accno 6u Guao ga
omuememe B koako nemmeceunu 6aaanca yuacmByBa Becku meceuen u Meceyqume ¢ eguo u
cowo yyacmue ga “namoBapume” ¢ egun u cbw, Haaanc.

CpaBuenc Binumameano pewenusima na 3agauu la) u 2. 3abeasi3sixme au odwomo B
pewenusgma um? VI B gBama cayuasi, 3a ga gokaxem, ye newo ¢ B 53MOK110 uAu cbuiecmByBa,
nue 20 nocouuxme (konicmpyupaxme). Memogume 3a pcwaBane Ha 3agauu om nogobeln mun
cc napuuam koncmpykmuBuu. B Mamemamukama cowecmByBam u nekonecmpykmuBnu
memogu, 3a koumo we cmane gyma B caegBawust Gpoti na MATEMATUKA TIAIOC.

A ccea Bu npegaazame caegnume gBe 3agauu 3a ynpazkuenue.
3angauva 3. CowieemByBa auuemupuyudpeiio eccmeemBeno uucao, koemo caeg 3agpackBane
na nopBama yudpa cec namaasBa 73 nomu? 9125

3anaua 4. Bo3moxki10 Au e mpume cmpaiu 11a eguil mpubebanuk ga ca no-zoaemu om 100
cM, a Augemo My ga € no-maako om 0,01kB.cm?

Asmop na wemueomo Ceemao3sap Jloiiues
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AeToTH OUAKEAT c'rpaxo'nm nauenazm. L
C'l.c'reaanue'ro ce nponemna n 3 lcp'x,ra G

11 KPBI'

3amaum 3a 4 K1ac

4. Exno uetTupunudpeHo YHUCIO € 3amMCcaHo ¢
YeTHPH NOCJEeAOBaTEJHU IHMGPH B pacTAN pen.
Jpyro ueTupunnudpeHO YHCJIO € 3aIMCAaHO C'bC C'HIUTE
1udpu B o6pateH pex. Tpero yeTupunudppeHo YUCIO
€ 3aIMCaHo C'bC ChbIIUTE UpPH B “pasdbpkan’ pe.
Cymara or Tpure umncia e 12300. Jla ce HamMepAT
yHpcJaTa.

5. JlajieHEy ca BCHUKM IJIOYKH OT UTpa Ha.JOMHHO.
(Besika nitouyka npeficTaBiIsIBa [Be 3aJlefieHH €{HAKBU
KBagparuera. Ha BCAKO OT KBajgparderaTra €
us3oGpaseHo exno or umcaara 0, 1, 2, 3, 4, 5, 6.
Besika mBoifka oT Te3u uMcia (MOYKe W paBHH) €
u3o6paseHa TOUHO Ha eAHA OT IIoukuTe. CHopexn
mpaBHJaTa HA HMrpaTta ABe IUJIOUKH MOraT ja ce
AOJIETISIT caMO IIO0 KBajpaTyeTa, KOHTO H300pa3siBaT
paBHH YHcIa.)

Ilo xosko pasjiyHyM HaUMHA MOTarT fia ce u3bepar
TocaeloBaTeJHO ABe MJOUKH OT JOMHHOTO TaKa, ue
BTOpAaTA Ja MOXKe Jia ce fioJieny xo mbpBata? (BaskHo
€ KOsl IJIOUKA € I'bPBA U KOs - BTOPA.)

6. B eaunr rpax mMma xyGaBa TpajgHIlusi: BCSKa
roguHa Ha 24 Maii ce IpaBHM THP>KECTBO 38 BCHUKH
YYeHHI[H, KOUTO Ipe3 C’bIiaTa roAWHa HapbpmBar 9,
10, 11 unu 12 rognan. Ha mocieAHOTO T'BPIKECTBO
ce cvOpanu 1462 yuenuka. ITokaskere, ue moHe
ABaMa OT TAX Ca POjieHH B eAUH M C'hUIH AEH.

3amaun 3a 5 Kiaac

4. la ce mpecMeTHe YHCJIOTO

51+ 50+ 5). 0+ 3
Q1 +93)(1+?)(1 + 3 )...(1+ 95)

' 95 95 95 -
(1+95)(1+ —2—)(1 + —3—)...(1 + ﬁ)
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5. lanenau ca 1994 ecrectBenH uHncia. ITokaxkere, ye e U3N'BJIEEHO IOEE €JHO OT CJEJHUTE
XBe YCJIOBHS:

a) Uma umeno, xoero ce fexu Ha 1994.

6) UMa nBe uncia, YMSITO pa3jHKa ce AesJH Ha 1994.

6. B xpapTupara Ha Uun u [leitn e nelictBana 6arnara Ha Al KoTkoHe, B pe3yJITaT Ha KOETO
¢ HaCTBhIMJ MCTHHCKH Xaoc. Beuukure 10 undra opanykeBu u 10 uudra 3ejieEH maaTodpu Ha
Yum ca mocTaBeHH B eJUH KAIIIOH, OTK'BAETO MOXKE 1a ce UBM'BKBA CaMo IIo eUH naaTod. Cruio
taka BcuukHuTe 10 undgTa opankeBu U 10 undTa 3esieHH yopanH Ha Uun ca mocTaBeHH B JpyT
KaIloH, OTK'BJIETO MOJKe Jia ce U3MBKBA CaMO IO e{HH yopan. Yum ucka aAa o6ye uudT naaTohU
H YAT YopanH B efHUH H cbOf NBAT. Jleiis M3MBKBa ejUH IO eAUH HaHTO(H H YOpPANHU OT
rkamoHuTe. KoJIko Hall-Manko manTodH U Hali-MaJKo yopanu TpsaGBa ga usBanu leiia, 3a nae
CHTYpeH, ye Ije HaMepHd YU(PT maHTOGH ¥ YU(PT YopanH ¢ efUH U ChO] OBAT?

3anaum 3a 6 kaac

4. BbB BBTpemHOCTTA Ha poMGa ABCD ¢ 1ume S e pasnosiosxken poMG AlBlClDl cJube S, Taka,
ue A,B,|AB, B,C,|BC, C,D,|CD u D,A |DA. Jla ce uspassr upes S u S 0z c
CYMHTE OT JIMIATA HA YeTHDWBIbLJIHHI[UTE: i 2% ;

a) ABBA uCDDC, ; 6) BCC,B, u ADD A, . AL B

5. C mageHO ecTeCcTBEHO UHCJIO MOJKe Jla ce M3BBPIIBA HAKOSI OT CJIeJHUTE JiBe ONepaiuu:

1) 1a ce pa3genu Ha 2, aKO YHCJIOTO € YETHO.

2) Cnex mocsiegHaTa My Iugpa ja ce 3anuiine nqudpara 6.

Hauannoro uncyoe 1. Br3MoskHO J1H e eJie]] KpaeH 6poil oepaliH OT BHJia 1) 4 2), UBBBPIIERH
B HAKAK'BB pej, Aa TOJYyUHM:

a) 1994; 6) 1995; B) 20007

6. Kosnxo maii-mHOro umcsa morart ja 6bAaT 3a0HCAaHH €IHO CJeJ Ipyro TakKa, Ue CyMaTa Ha

BCeKH TpH IIoCJIefoBaTeJIHO HAIlMCAHHM UYMCJIa Ja € IOJIOXKHTEJ/IHA, 4 CyYMATaA Ha BCECKH JBe
mocJiegoBaTe/ IHO HAIIMCAHHM YHUCJIa A € OTpHIIaTeJIHa?

3anaum 3a 7 Kaac
4. Yucnoro A=11...1 e 3anucano ¢ 1001 equaunu. /Ia ce 1okaxke, ye TO HMa HOHE 8 pazJInUHH
JAeIuTeNH (BKJIIOUHMTENHO 1 1 A).

5. BbB BBTPEMIHOCTTA HA U3N'BKHAJIUS MHOIOBI'bJIHUK AAA,...A e usbpana Touxka O.
‘Paamemname BCHYKH BIVIH OoT BUAa A OA , i k; i,k=1,2,...,n. [la ce rokaxe, 4e cpej TAX HMa
noHe n-1 Ha 6poil, KOUTO He ca OCTpPH.

6. Br3aMooKkHO JIM € KBaApaThT HaA eJJHO eCTECTBEHO UHCJIO Ja 3bBBbpPIIBA Ha:

a) 3 efHAKBH HeHYJEeBH NUbpH; 6) 4 exHakBH HeHYyJeBH mudpu?

3adauume ca npedaoxenu om K. Banxos, H. 'opuesa, Ca. Hoitves u Xp. Jlecoe

Kpace cpok 3a m3anpaumiage ga pcuicEuda Ha 3agaunre ot II kpsr - 30 anpua 1994 r.

Ilecera 3amaua

3agounoro matematuuecko cecresanne H3JJUPBAHE HA TAJIAHTH yM+ ce nposexaa
B 3 KpBra, KATO BCEKM KP'BI 3a YYEHNLIHTE OT BCEKM KJAC uMa no 3 3agaum - o6uro 9 sapaun.
K1M cheTesaHneTo ce BKIIOUBA Ollle 10 efilia IO-TPYAHA 3aJaua, Hapeyena ‘jeceTa 3ajava’.
JleceraTa 3amaua M3MCKBA NO-NPOA'BJIKHUTEIHA pa6GOTA M MOXKeE Aa THPNU N3BECTHU 06001LIeHNS.
OuakBaMe OT BAaC Ja # pemuTe, Aa ONMIIETE PELIEeHHETO, KaTo O0BpHETe BHMMAHHE HA
3abensi3aHy OT BAac OOOGIUIEHUS, JOTMYECKHM BPB3KM MEXKAY OTAEJHHM NyHKTOBe M T.H. He
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6'6p3aiiTe ¢ U3NMPAIAHETO HA PelICHUATA HA [eceTaTa 3agaua”. Pasnosarate c MHOro Bpeme,
34 I1a MO3KeTe [1a Ce BPBUIATE K'bEM Hesl HAKOJKO I'ETH M A 5 OIJIEKAATE OT PA3JAMYHU CTPAHM,
MarTepuainTe, M3NPATEeHH N0 ‘‘TeceTaTa 3ajaya’, e MMAT BaXXHO 3HAYEHHME 34 OTIpeJeIsTHe
Ha yuyactaunute B npeacrosiugusa @ECTHBAJI yM+, koiiTo mie ce npoBeze B rp. Ilpasen ot 23
10 28 oam 1994 r. no speme Ha Konrpeca Ha CseroBHaTa ¢efepanusa Ha HAIMOHAJHUTE
MATE€MATHYECKHM C'HCTE3aHMI,

4 xnac

B Tasm 3ajaua ce OIBeTSIBAT CTEHUTEe Ha Ky6ue B HAKaKBM IBeToBe. Ille KazBaMe, ue JBe
Ky6ueTa ca oI[BETeHH €JHAKBO, aKO MOYKEM Jla T'M pa3loJIO’KMM BBPXY MacaTa TaKa, 4e e{THaKBO
pasmoJIOKeHUTE CTeHH Jla ca €IHAKBO OIBETeHH (T.€. ABeTe NOJIHH, ABETE M'OPHH, ABETE 3aJHU,
JiBeTe NpeAHH, ABeTe JeBH U ABeTe IeCHU CTpaHU Ja ca ChOTBETHO eJHAKBO onBeTeHH). Koako
pasIuuyHO ONBETEHH KyGueTa MOTAaT Aa ce mOJIyuaT, aKo:

a) BCAKA CTeHa Ha JaJicHOTO KyOue e OI[BeTeHa B €JUH OT IBeTOBeTe 6sJI0 U UEepHO;

6) BcsAKa CTeHa Ha AaJeHOTO KybGue e olBeTeHa B €IUH OT JaficHH 6 mBsTa, KATO HAMA JBE
eJHAKBO OIIBETCHU CTCHH;

B) BCAKA CTeHA Ha JaJeHOTO KybGue e olBeTeHa B €IUH OT HajeHM 7 LBATA, KaTO HIMa JBe
eAHAKBO OI[BeTeHU CTEHU?

5 knac

1 1111111 1 1 1
Ianenu ca uucnara 1,—,—, —,—,—, —,—, —, —, —

a) BB3MOKHO JIM € MeKJy TSAX Ja IOCTaBHM 3HAOM + HMIM - TakKa, de CTOMHOCTTA Ha
moJIyyeHUs1 U3pas Jia € paBHa Ha 07

6)Kakbe Hail-ronsM 6poil OT TAX MoraT jga ce u3bepar Taka, Ue KaToO HOCTABHUM MEKIY TAX
sganu + wiIu - , croiiHOCTTa Ha UOJyUeHHs HM3pas Jia € paBHa Ha 07

6 xaac

Hexa M e MHOkeCTBO OT eI HOJOXXHUTEJIHH YHCIa, KOUTO He ca mo-rojieMu ot 100.

a) BnamoxkHo 1 e M fa cpabpoka 51 umciia, KaTo HUTO €HO OT TSAX HE € CyMa Ha APYTH ABe
ymucya or M?

6) Hexka M cpabprka 52 uncsa. J[JokaskeTe, ue Half-roJISMOTO UHCJIO € CyMa Ha iBe APYTH YKUCIa
oT M, a Hali-MaJIKOTO € pasJIMKa Ha JABe ApYru uucia or M.

B) Hexa M cpabpoxa 69 uncia. JlokaykeTe, ue HAKOe OT YHcIATa Ha M e cyMa Ha Tpu ApPYTH
y@cia oT M.

7 xkaac

Bcesika or mudpure 0, 1, 2,..., 9 e U3H0I3BaHA TOWHO IIO €/MH I'BT B 3a11Mca Ha JABe NeTHUPPEeHH
yucyaa. Br3sMorkHO 1M € Hall-rojleMHuAT 001 AeJUTeJ HA TE3H YHUCJIa Aa € paBeH Ha:
a) l; 6) 165; B) 495?

3adauume ca npednoxcenu om K. Banxose u Ca. JJoiluee

Kpaen cpox 3a usmpamiaHe Ha
pemenusTa Ha /lecera 3amaua
31 man 1994 r.
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IPEM3BUKATEJICTBATA
HA MBAH TOHOB

3anouna 1994, koATO MEKAY APYTOTO e OCTAHE 3HAMEHUTA U C TOBa, e CbBIa-
Ja ¢ BTOpaTa FOQUIIHUHA Ha adobunioro Bu cnucanve MATEMATHUEKA IIJIFOC. Ero
M HKOJIKO HOBM 3a a4l Ha TeMa BTopa roaumHuxHa u 1994.

1. Hda ce mokaxke, 4e MMa 4MUCI0, KpaTHO Ha 1994, koero (B geceTtndHa cucreMma)
ce 3aIMCBa caMO ¢ ITIOMOINTA Ha mudpara 2. '

2. Ia ce Hamepn HaP-MAaJIKOTO IAIO MOJIOKUTCIHO YACHO, KPATHO Ha 1994, koeTo
(B JeceTyHA cHCTeMAa) ce€ 3alucBa CaMoO ¢ YeTHW LUPPH.

3. Ila ce HaMepu Hali-MaJKOTO €CTECTBEHO UUCIO, kpaTHo Ha 1994, koeTo 3a-
nouBa M 3aB'BLPIIBA HA:
a) 2; 6) 22; B) 222.

4. I[a. ce Hamepn Haﬁ—M&f[KOTO €CTECTBCHO YHCJIO, KOE€TO € TOoUCH KBa.,].Ipa.T n
3anouBa ¢ 1994.

C HEeTBHPIICHNE OdYakBAME BallIITC PCHICHUA Ha ITIOCTaBEHNUTE 3aJad4du.

Ieaute uncsaa ot 1 uo 20 morat ma ce nipen-
CTAaBAT, KaTO Ce M3NOJA3Ba CAMO GMUCJIOTO T, 11 = [(xx7)+ /7],
aelicrousaTa chbbupaHe, MaBaxaane, yMHOMXKe- 12 = [rx ]+ [},
uMe, jejleHVe, CTelleHyBaHe, KOpeHyBaHe M 13 = [(mx ™) + 7,
¢yurkumsaTa ” KBagpaTHa cKoOka”, o3HavaBala 14 = [(7" X 7r) +7r+ \/ﬂ,
uAsaTa YacT HAa YUCAOTO, T.e. [z] e mal-roJs- 15 = [rx7}+[r+7],
MOTO HANO YMCJ/O, HeHaJAMMUHARAIIO I. 16 = [(xx7)+7+n],
17 = [rx 7 X7,
) 18 = [mxal+lrxal,
2 = [Jryr], 19 = [(mxm)+ (7 x 7)),
3 = [n], 20 = [r/7][r+ Vrl.
4 = [r+ /7],
5 = [r/F], OUCBUAHO BCAKO €CTECTBENO YMCJIO MOKe Ja
6 = [r+n), ce NpeJCTanM upe3 T W cloMeHaTUTe gefcT-
- Jr BMA, HaOpUMeEp Upe3 [oCI¢I0BATENHO CbbM-
/ [*v7], . paiic Ha [\/7] Heobxoammus 6poy nmbrH. Bba-
8 = [(mx ™) — \/ﬂ, MOXIIO M € Besiko umeqo ot 1 no 100 ma ce
9 = [rxmn], npe/icTaBu ¢ Hali-MHOFO UYeTMPM T, a BCHKO
10 = [ﬂ- X ﬂ-] + [\/ﬂ’ yucyao oT 1 no 20 ¢ Hali-mMHoro tpu 7 7
Ilo mamepuaar om Mapmun Tapduep
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OTroBoprPH, YII'hTBAHWA,

PEINEHNA

KEHT'YPY

(om emp. 12)
”Eroxue™: 7) D; 13) B; 28) B; 29) D
?Benxamuu”: 5) C; 20) D; 23) C; 30) D
»Kager”: 8) D; 16) C; 28) E; 30) B
?iKymruop”: 5) A; 16) E; 23) D; 30) A
"Eriomuant”: 4) C; 17) B; 23) A; 30) B

AKO KAHINIJATCTBATE B'LB BY3
(om cmp. 26)

1. a € [-3,-2]U
2. m € (3, +0).
3. m€( 1,2).
4. ln—

5. f(3) = -4
6.

a

6, 7.

B1pxbT Ha mapabosata f(z) uMma abBcmmca z =

/2. Haii-mankata croiHoct Ha f(x) B MHTepBala
[0,2] e f(0) npu a/2 € (—0,0), f(a/2) npn a/2 €
[0,2], f(2) npu a/2 € (2,400). O1r. a=1—-+2n
a=5++10.

7. a € (—%,0).

8. a €2, 91)

9. a€(-£,0).

10. a € (0 2).

11. a € (—o0, 1).

12. TIlomoxere y = sin2z. ToraBa y € [-1,1],
sin'z 4+ cos*z = 1 — 1y? u nonyvenoTo xKBampaTHO
HepaBeHCTBO TpaAbBa na 6ble U3MbIHEHO 3a BCAKO

[ 1 1] OTI‘ ae[—:;,i
13 Hpn a € (—00,—-1)U [0,1) ypaBHeHHeTO HAMA
pewenue, a upu a € [-1,0) U[l,+00) uma emmuct-
2

BEHO pellieHMe £ = s 1.
14. z € {3} U[4, 5]
15. a) (1, 1) ( 3 3) (7"3’ 15)’ (- 25’—71§)§
6) (4,5), (-4, -5), (3V3,V3), (=3v3,-V3).
16. (O)O)y (\/3)_\/5)) (—\/g)\/g ’ (\/7) \/7))
(_\/7:_\/—7)’ (2,_1)r (_1:2)) (1!_2 ’ —2’1)'
17. 5,10,20,40 n —1,-2,-4,-8

33

, —

8. 1,1,2u — —v9,2.
19. n = 10.
21. NsnonssaiiTe npeHaTa 3ajayva.
22. 3(1 —a-1b).
24. z=1.

25. Cunen anTWIOrapMTMyBaHe pa3liejleTe HABETe
2

CTPAHU Ha MOJNYYEHOTO ypaBHeHMe Ha (27)° wiu Ha

(3%)*. Orr.

z=1.

V2

26. z =4 = —.
z uz 2

54

27. lipu a € (—o0, 755]U(100, +00) ypaBHenneTo Hs-
Ma pelicive; npu a = 10 UMa eIMHCTBEHO pelleHKe
z = J; npu a = 100 UMa eTUHCTBEHO pellleHUE T = 2;
npu a € (755,10) U (10,100) ypasHenuero MMma IBe
pemenua z =2++2-lgauz =2— /2 -Iga. Ko-
PeHMTe Ha yPABHEHMETO Ca IeJIM YMCJA CaMO MpH
a =10 n a = 100.

28. z € (—0o0,log,(v2 - 1)U [3, +00).

29. z € (0,logy 3) U (1, +00).

30. 2 € (—00,0) U (log, 3,log, 5).
31. z €(},1).
32. 2 €(0,1).
33. llpn ¢ # —4 HepPaBEHCTBOTO € PABHOCHUJHO Ha
2
zc—3z—16 > 9.
z+4 -

Pemennsara Ha HepaBeucTBOTO ca z € (—4,—-3}JU
[8,4+00). Haii-ronsamata crTolfiHocT Ha QyHKUMATA Y
npu z € (—4,-3]U[8,+0) e y(8) = —11.
34 z€ (- 31)U(3 4).

-3.

37.z=%+k7r,z=§+%”,z:%+%”,x’bﬂe1‘ok
€ HPOU3BOJIHO IAJIO YMCIIO.

38.z=FL +kruz==2%+42knr (k€Z).

39. a.):r:—1 +2k7rna:_——+2k7r (ke Z);

6) =55 +2knr (k€ 2Z).

40. HNsnonssatite paBeHcTBOoTO 1+ 8in22 = (sinz +
cosz)?. Omr. 2= nz=23"

41. Wsnonspaiite, ue 4 = 4(sin® z + cos? z) u pas-
HAejieTe ABeTe CTPAHU HA MOJyYEHOTO ypaBHEHHe Ha

sin? z v Ha cos? z. OTr. :c_."+k7rn:c=a+k7r

KbIEeTO & e 'bI'bJ, 3a KoHTo tga =-1 (ke 2).

42. a) Mounoxere y = cosxr —sinz. ToraBa y €
. 1—y?

[-v2,v2] u sinz.cosz = y

r=-%5+2knr (k€ Z);

6) :c——-—+2k7rn:c—(2k+1)7r (LGZ)

w022 )

44. a:e(’r + 2k, 7r+2L7r) (ke Z).

45. z € (% + 2kn, 52 4 2kn) (k € 2).

46. a) <I>ym<uuﬂ1‘a. pacTe B mHTepBada (—00,—1),

HaMaiABa B MHTepBata (—1,3) u pacrte B uHTEpBa-

aa (3,400); JMOKaNHMTEe U €KCTPEMYMHM ca f,m,,.r =
F(-1) =19 4 frmin = f(8) = -13;

6) pactama npu z € (-2,0) U (1, +00) n nHamanasa-

ma npu z € (—00,—-2) U (0,1); fmin = f(-2) = 0,

Jmaz = f(0) = 32, fmin = f(1) = 27; nali-mankara

ot Bcuukyu croiiHoctu Ha f(x) e f(—2) =0;

B) QYHKUMATA € AepuHNpaHa 38 BCAKO £ € (—00, +00);

pacte nipu r € (—o00, —1)U(1, +00) ¥ HamanaBa npu

z e (—1) 1)) fmaz = f(_l) =3, fmin = f(l) = %‘;

r) pactsama npu ¢ € (0, %) U (3L, 27r) u Hamanﬂna.-

ma npu r € (6’ ) fma:c = f( ) fmxn =
(51) —
47. a) f(3) —13 u f(6) = 68;



6) Usnonsmalite pesynrara-or 3anava 46 B) 1 ToBa,
ve limy_te f(z) = 1. Otr. f(1) = % n f(-1)=3;
B) PynkimsaTa e NepunHupana B wmatepsaua [0,4];
Hall-MadkaTa M Half-romAMaTa ¥ cToWHOCTH ca Cb-
otsetro f(0) = f(4) =0 ¥ fmaz = f(3) = 3V3;
2
Dfm=-1-Fuf(3="L+i- 5%
x) UznonsBalite, ye morapuTMUuHaTa GYHKUUA MPU
0CHOBa Mo-MaJiKa oT 1 e HamanaBama. Otr. f(—1) =
logy 2 n f(~2) = logy 3e
48. z € (3,+00); f(2) = 2.
49. a') Pmin = ‘P(—4) = —128, Pmar — ‘P(O) = 0,
Pmin = ¢(1) = -3; 6) —3 u 16.
-y 2 2
50. a) f(z) = -y ; B) V2 " 7\8/_'
51. a') D= (—3v—1)y G= (_m7+m); 6) f(_2) =1,
9(1) = 715; B) I'padukure Ha f(z) u g(z) namar o6-
104 TOYKH. :

52, a=é,b=—%,c=—l, d=0.
53. a=1, b € (—o0,—-1).

55. a) Usnonssalite pesynrata Ha 3anauva 46 6):
Hali-MaJKaTa cToiHOCT Ha Qynkumara f(z) = 3z* +
4z% ~ 1222 4 32 B MHTepBaNa (—00,4+00) € paBHa Ha
HyJ1a.

ARO KAHINIOATCTBATE
CJIELD 7 RJIAC...

(om cmp. 32)

1. a) 80°, 90°, 100°, OB L OC, OA L OD.

6) 56°, 63°, 70°, HAMa TepNEHIUKYJIAPHUA IIPABH.

2. 6) 80°, 100°.

3. 50°.

6. 80°, 40°, 60°.

9. a) rpunrbiannumte M BC u ABN ca pasHoGen-
peHu ¥ MMaT obul br'bJ IPU BbPXOBETE CH, OTKD-
nero LBMC = LBAN.

B) 30°, 80°, 70°.

11. a) nokaxete, ye LM BC + ({NMC = LtMBC +
LMNC.

12. a) BD = {BC u BC = 1 AB.

6) LC = %BL u BL = AL.

13. CM e memmana B NpaBObI'bJIHUA TPHUBIBJI-
mk ALC, otkbaero CM = AM wu 3nauu LACM =
{MAC = LMAB. Ortr. 60°, 30°.

14. nokaxkere, ye CM e braononosaua Ha LACB,;
OTTYK ¥ OT yCJIoBHeTO ciensa, ye LZMCH = LBCH
Hsqauu CM = BC = 2BH, t.e. LBCH = 30°.
Orr. 30°, 60°, 90°. ’

17. a) LACB = %LBIAIC + %LA]B]C + 180° —
(LBlAlc-i-LAlBlC) = 180°—%(131AIC+1A1310)
> 90°, zamoTto £B1A1C + LA B1C < 180° m 3Haum
%(LBIAIC+ LAlBlc) < 90°.

B) LA1B1C + (B A C = 180° — 2ZABC + 180°
- LBAC = 2LACB, 1e. LACB =1 (LAB:C +
LBlAlC) < 90°, 3amoTo LA B1C+/B1A,C < 180°.
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18. u B nBaTa ciaydvasa Hokaxete, ye AC e cumer-
pana Ha BD.

26. B) nokawere, ye AMPC = ANPC, otkbaero
cnexsa, yue CP e braononossina 8 AABC, a 3naun
M MeJuaHa.

29. 6) mokaxere, ye AC e briIONONOBALLA HA BI-
JATE B YyCIOPENHUKA.

30. B) aokaxere, ye AD e memmana B AABD;,
oTkbaeTo AD = DB = BBy v 35aun LAB,D = 30°.
31. B) 60°, 60°, 120°, 120°.

33. mokaxkere, ye AABM = AAMH w AHMD =
ADMC.

34. ‘a) Saop = Sapp — Sapo = SaBc — SaBo =
Spoc-

6) MN e cpeana orceuka B AABC m 0T yciioBHeTO
cnensa, ye AB = BC; orTyk 3akmouyaBaMe, ye AC
e ‘briomnoJjossma Ha ZC. Otr. 52°30’.

KAHINIOATCTBAHE B KOJIE;KNUTE
HA OBEIMHEHMNSA CBSAT

(om cmp. 36)

1. Or LCAB = LCAD = LCBCI') cnenBa, ye AABC
A

~ ABPC. 'Torasa §£ =2, orkbaero BC?

B
PC.AC. Axo PC =z, o AC = 3+ z. Taxa
4=2z(3+2),224+32-4=0uz =1, 2, = —4, Te.
PC=z=1.

2. a) Ilonoxkere y :‘(

z

z+1
1 .

v+ " > 2 3a Beako y > 0. 6) ¥Ypasuenueto g(y) =

2
) ¥ usnon3Balite, ue

y+ 1/y = a uma pemenune camo npu a > 2 (noHexke
y > 0). Ilpu a > 2 ToBa ypaBHeHHe UMa JBa KOpeHa
11 U Y2, KaTo 0 < y; < 1 < y2. Kopenute Ha xane-

HOTO ypaBHEHMe Ca £ = —r— VIL_ « g, = VYL Vi
1-vu 1+ /v
I3 = 2 y g = —V2 U OT TAX camo z1 > 0.
1-/v2 1+ /72
3. flcho e, ue £% = 48 = 1 TMpes B mocrposasame

npaBa, ycnopenna Ha AC, KoATo mpecHya lpasa-
Ta AM B Tourata N. Tnlt kato AAOL ~ ANOB,
HaMMUpaMe, 4e % = %I—Z-. Ho AAMC = ANMB,

_ Ay BO _ BN _ AC _ AL+LC _
ToraBaBN_ACuOL_—AL._AL_ v = 3.

. 4. 3pa3eTe z oT MbPBOTO ypaBHEHHE U I'O 3aMecC-

Tete BbLB BTopoTo. Cien ToBa pasrielaiite ciyda-
ute 267 +b—6 # 0 u 2624+b—6 =0. Otr. —3 <a < i
5. a) Ako AABC e ocTpobruien, To ay = 180° —
2o, B1 = 180° - 23, v; = 180° — 2y. Ako a > 90°,
T0 a1 = 20— 180°, B = 28, 1 = 2v. 6) Ot a)
cnensa, 4e a,fB,v # 90°.  B) Canexnpa or a) u 6).
r) Ot popmynute B a) monyuaBame. (20,20, 140) EN

(40,40,100) £+ (80,80,20) L (20,20, 140), T.e. ome-
pauusara f Tpab6sa na ce napbpmu 3k novTH, (b =
1,2,..).
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Harpagure 3a 6op. 3,

Paduorxacemogon
Hanuena CnaBoBa, Pyce

Yoxmen
1. Maptur Mapuios, Ilinesen

2. Pocen Illupauen, fImbon

Hazpadume 6axa uzmeznenit no apeme
na Ilpaznurwa na Mamemanmurxama u
Hugpopmamurxama, opzarnuupan om cn.
MATEMATHEKA IIJIIOC u Ilpupodo-
Mamemaniuieckama 2uMHaA3Usl 8 2p.
ITnosldue na 24 noemepit 1993 2.

Mapamonku

1. AurTon PyckoBcku, T'one Henues
2. Crosin Atanacos, Codus

Enexmponen xanxynamop

1.
2.

Enexmponen wacosrnux

Humursp Munenos, Copus
Borjgana Bnauyera, fiMGon

1. Aranac UBanos, BapHa
2. Maprapura Brpbanosa, I'. OpsxoBuna

Hazpadume ca ocuzypenu om Banxanbarnk
- Baazoeszpad u ¢upma "Opuon-3 OO

Huckema ¢ enekmporHna uzpa

1. Taaruna Mapunosa, JoOpuu 11,
2. Ilervp UBanos, Codusn 12.
3. Hecucnasa HoceBa, Pagomup 13.
4. Kanosaun Ilerkos, Ilnesen 14.
5. Usau IIapkos, Codus, 15.
6. Mopnanka I'eopruesa, [llymen 186.
7. Enena JJumurposa, Baaroesrpaj 17.
8. Mapus Ilerkosa, Ilnesen 18.
9. Upuna IlpaxuapoBa, Ilasapmxuk 19.
10.doitunn IBerkoB, MoHTaHa 20.

Enu ITerposa, Codus

CperocisaBa KysmaHosa, KaszaHJaABK
Mapus I'eopruesa, BapHa

Muaka Jumurpora, Byprac

fcen Cugepos, Codpusa

Becena 3naranosa, ITasapgoxnk
Mapun IleeB, Codua

Jhopmuia Kamenosa, Codpusa
Bopuc Ilonusanos, Codusa
Banentun Opewmkor, KazaHask

JucketnTe 1wre 6bIAT H3NPATEHH 1O NOIIATA, 3 OCTAHAANTE HATpajl MOTAT 3a Ce MOAYUAT OT PeJAKLMATA CAE]
yroopka Ha Tea, (02) 45-13-13. Kpaen cpox 3a noayuasane Ha narpagure 15 mait 1994 r.



@ M + X OPOCKOII @

Hosara acrposornuna roguHa Bu Hocn
n (n=0) npoMenn. YyscTBaTa Ha IapT-
Hbopa Bu ce pazBuBar no apxumedosa
cnupana. Ha pature, kpateu Ha 30,

21111201V By ouaksa neuanba or TomGona M+, a
Ha JaTHTe, KPpATHH Ha 1, me Bu gazaT 8e3MoHOCT
aa 6aecHeTe o MaTeMaTuka.Omnle MaJIKo ThplHeHue
B HAYAJIOTO HA TOAWHATA U I1je MocTUrHeTe VX, KoeTo
3aBMCTHHIMTE CH MHCAAT 3a Bac.

. BamaTa nokpoBuTenka BeHepa me Bu
cbjelicTBa Ja M3NOJ3IBATE NpPaKTH-
YeCKUTe CH cTOCOOHOCTH J0 Max, KoeTo
e AoBeje JMUHUTE BH mpobiremu a0

| OB8eH

Teaey

2]

21.IV-21.V . poxanen min. [pxobuure Bu mapu u
NOYMTATESMTE OT MPOTHBHMSA IO LIe KJIOHAT K'bM
HAYAJIOTO HA KoOpAWHAaTHaTa cucrema. Or Bac
38BUCH Ja I'i HATIPDABMTE PEIMIIPOUHH.

Enu.mauu Hacrpoenuero Bu mie ce omucea rpa-

duunO c'be cunycouda. [lojg BusaaneTO

. Ha IOmTep rnaBuuTe Bu mHTepecu me
OBAAT HaCOUEHW K'BM ceMelcTBOTO H
XapMoMuiHuA ped B Hero. 3a ga IO
noc'mmere He nocTaBaiTe OAHIKUTE CH B HeYTOOHH
NOJIOIKEHHA ¢ MATEeMATHYECKH B'BIIPOCH.

Ouakpa Bu nojieM B UHMIMATHBHTE H
> 0 mpoMeHM B AYXOBHATA eJUMUYHA
cgepa. Topa me Bu nossonu aa 6baere
MO-OTKPHUTH CTIPAMO €-00KPBIKEeHHeTO
22.VI-23.VIl cu. B n-mepuama cpepa Ha uyBcTBATA
e 6necTHTe M ycnexuTte Bu mje — oo,

Ap8  llle6maere MHOrO AKTHBHH M IIle IMaTe
 Geaxpailina peduya oT yclexd B pas-

: CSZ ' IMYHHTE NapayieleNANled HA KHBOTA.

i CabHIleTo Bu BaIMAe mo JedHHUALEA
2UVIL2SVIT CTpOro noJosxure Ho. Bucokomepuero
V Ha spBOoBeTe obaue ce mapasana ¢ opmynaTa Vo,
[Ile crieuenuTe NONYJAAPHOCT, BKO HAMAJHUTE CTON-
HocTTa Ha n. llle BPBpBUTE KBM LeNTa CH ¢ TOpAA
NOX0JKa, HO He TPpAGBA Ja BAUraTe OKpPaXHOCIMMA

Ha aMOGMIIMHTEe CH TBBpJAEe BHCOKO, 3a jJa He Ce
onapure.

Aeba Mepkypuii, HOKPOBUTEJIAT HA POAEHH-
Te oA sHaka dVa, me Bu gapu ¢ npu-
nb JIAB H& CTPOTo NnojoXxkuTeNna N-eprus,
KOATa HAMa Ja Bu HanycHe JopH KoraTo
24.VIT-23.01X

TpabBa Ja peuraBaTe HeJieKaTa 3ajavua
JaJM CBABPIKAHWETO Ha NopTMoHeTo Bm e = or
1eHaTa Ha Heobxogumara Bu croka (HanucaHa Ha
etnkeTa)+% Ha nHpAanuAaTa—% Ha KOMIIeHCAI|MATA .

[Ipes nbpsata 1/2 or Tasm acrpoJo-
rMUHA FOAMHA Ce FOTBUTE 3a chbiboBeH
CKOK B rpadMKaTa Ha KUTeHCcKHuTe CH
yenexu. C MoHOmMOHHO pacmawi o6o-

24.0X-23.X  sxaren(k)u xkuBoTHT BH HAMa fa e
MOHOTOHeH. (DHHAHCOBH 3ATPYAHEHU A 1Ie M3[THTBATE
npesa BropaTa MOJIOBMHA oT Mecelia. [Ipes ocrananoro
BpeMe 3aTpyAHEHUATA 1ile 6baaT 3a npHATenuTe Bu

BesHu

0

KaK Za Bu nouckar GeacpoueH GeanuxBeH 3aeM.

=Ckopnuou Tpabea aa ce cpobpazaBaTe ¢ MeTa-
mMoptosuTe Ha HameTo obmecTBO (He-
3aBHCHMO JJOKOJIKO MeTa-, KBA3K- WJIH
nceBAo- M3MEeHeHH A ca 're...) Bcee nak,
KOraTo BCHYKO Teue, BCeKH ce H3MeHd.
I'[o;moace’re HA ZEOMEMPUNHA MPAHCHOPMAUUSL
raesuus cu sapsaf. Tosa me Bu nmomorse ga Haj-
ckounTe cebe cu (ocobeno, ako TpaHchopManuaTa
He e udenwmumem...) BamaTa eKCHAH3WBHOCT Iie
Oble KATO AXHJIECOBA Nema Ha nepneHouKynrap.

[lle ynryuure pecarkara (B ABOWYHA
cHcTema) noHe n (n 2 2) neru. KmousT
K'BbM NpodeCHOHAJIHHTE H eMOI[HO-
HAJHATE yCIeXH e ONTHMH3MBT Bu u
CTPOTO MOJIOMKUTENHOTO BH MucheHe.
YyBeTBOTO 3a ocbinectsBade CTpesewbT MOXe Aa
TIOCTHI'HE CaMO MO AYXOBeH I'bT ¥ BEHPBH IIO HErO
KATO Mo M vobuycoe aucm.

Ille mpesxcuBeeTe 06pu cEOUTHA, AoOC-
TATBYHH Ja IPEeNBbJIHAT YerxMmedwe:
mama na [Jupuxane, Illle 6baere Ha-
rpajfieHH 3a cBosf peaJuabM (npu pabora
C peaJIHATE UHCJIA) K 38 BHo6pake HUeTo
cu (ompm mMarusepuure). Komnaekcute Bm mje
u3buaT, axo He U3bArBaTEe KOMILJIEKCHUTE YHcJa,
Axo npaBHIHO cTe JehHHHApATH HeJaTa CH, A0 Kpasd
Ha roAuHaTa Bu ouakBa ceH3AUMOHeH ycmex (Ma-
meMamuyecKkomo o0O4YaxéaHe Ha ToBa CchbuTHe e
HeocuaKBaHO roaamo). B emonmonanuara chepa ce
OUAKBAT 3aTHXBAINM TpeNTeHHA, IAI[OTO e
pasbepeTe, ue uyBcTBOTO BM K'BM mapTHLOpa He e
eOHO3HANHO 00pamuMo.

i 'BnmsHWeTo Ha YpaH Iie MEHH YecTo
' 3HAKA CHM TA3W ACTPOJOTrMYHA TOXMHA.
Tora o3HauaBa, Ye Ime ce YYBCTBATE
KATOo eJWHHIA MNpejy MHoro Hyau. C
| 2LI19.01  geposrtnOocT 2/8 e yBenmuuTe rpa-
AyCcHTe Ha ToBA, koeTo ce JIEE, u ot npaBonunelino
ABuykeHHeTo Bm mie crame kpuBonmHeWHO. AKO
npeonoJIEETe BreueHNeTO cH K'bM SymuaKkama Ha
Kaaiin, napure we ce JIEAT orBeskbae - or 6usnec,
ot doHAAMH, oT cooHcopu, or TEMPUS-u, a Toky
BHXK - H OT 3aINATH,

IInanerara HentyH, nogmomarana or
IOnrep, e Bu gapu c xuanena N-
epruf, KJOoHAIA KbM c. ChlleBpe-
| MeHHO rpemxuTe B paborara Bu Tpabea
na opaaT ¢ mapxa 0. Mnaue mie mno-
aygure n (n>1) npeanosxxenus 3a HoBa paGoTa (Hal-
Beue orT mmeda Bu). 3a cpegHOCTATHCTHUECKATA
Puba e Tpyano aa 6bae miactausa, 3amoTo Aeiict-
BHTEJHOCTTA € JAoCTa 2zpyla anpoxcuMauis Ha
HellHWTe BhiKIeNeHnA. EAuHCTBEHOTO if ciaceHne e
JanporpaMyupa AHHAMHYHO H Jla IpUjara IpuHINIA
Ha Besman: " [[o Tyx - 6uso, kakBoTo 6UJIO, 8 OT TYK-
HaTaTBK - onTuMaaHo!"”

Actponapancuxoaor XXeH N CeH
KOHCYATQHT - npod. AenBuna XapkKAn
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N3AUPBAHE HA TAAAHTH yM+ I11 xpor
OauMmnuaaun + NoAroroBka

Martematuka + xumua = HIMMEK . . . - npog.Me.Hob6anos

¥ 3Ba peaMmaTa oT HTepaUMKTE Ha APOOGHO-AHHEHHAaTa PYHKHS -
kM B. Xagxuiickn

& %
"0 Ax

5

[Tpurypka M+ "Ilporeren Typuup no matemaruka

% M+ xommioTbp

# M+ tom60ora 1 M+ urpa ¢ marpagu AE['O

ISSN 0861-8321

Ilena 35 ns.





