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MATEMATHUEKA IIJIOC e cnu-
caHWe 3a fela, YYEHHUH, CTYyZAeH-
TH, NpodeCHOHANHN MaTeMaTHIH,
3a BCEKHM, KOWTO ce e HaclaKJa-
_BaJl Ha KpacoTaTa Ha MaTeMaTH-
KaTa WA Ce CTpeMM Ja A Jo-
KocHe. B nomynsapHa, npuBie-

KaTeJHa M JAOCTBbNHA ¢GopMa ce

ny6auKyBaT cbobIIEHUA U CTATHH
C OpDUTMHAJHM pe3yaTaTH, ob63o-
P Ha BaKHM 32 MAaTEMATHKATa
¥ uHPopMaTHKaTa HalPaBJICHHA,;
NpeACTaBAT C& U3BECTHM MaTEMa-
THIM U TEXHUTE MOCTHXHEHMUA; Ha-
Ba ce HHpopMammua 3a 6wparapc-
KM U YYAM YUHIMIHA, KOJIEXKH,

YHUBepcuTeTH, ¢$oHAALMH; Npen- |

JaraT c€ MaTepHaJIM 0T U3TbKHa-
TH CIIEHHAJNUCTH 3a KaHm&iIaTCT-
BalllUTC BB BHUCIUNTE yqeﬁm« 3a-
BeleHHNA, €3MKOBH ydYHnJMIlla, Ma-
TEeMaTHIECKNUTE I'MMHAa3HHU MU TeX-

HUKYMMTE; OTpPa3fABaT Ce MEXIy-

HapoAHUTe oauMIMazu v banka-
HHaJAd U MATEMATHUECKH C'hCTe3a-
HUA y HaC M B 4dy:xb6uHa; opra-
- HU3UPAT Ce KOHKYPCH C Harpajm;
CHEHUANHO MACTO CE€ OTAeNs Ha
Haii-MaJKUTe C NOAXOIAIM TEMM
M 3alayd; NPpeACTABAT ce npode-
CHOHAJIHU MaTeMaTHULM, KOUTO OC-
BE€H B MaTe€MAaTUKaTa UMAaT IOCTH-
JKEHHUA U B APyr¥ ob6aacTH; npea-
naraT ce MaTeMaTHUeCKHn pebycwH,

Maru4yecKy KBapaTH, MHTEPECHM '

WIPH ¥ UFPaYKH; OPraHU3MpAT ce
TOMBOJIM C NpeAMETHU HArpaIu.

B BPOS:

M+EKCHEC - TPETA BAJKAHCKA
OJIUMIIMAIIA IO UHSOPMATHUKA

M+H1HTEPBIO - BIOMATH-95

MATEMATHKA + BUOJIOTUSA - Es-
reana CeHzxoBa i

M+I0CTBP (3ALAUM 5-12 KJI.)

KOHKYPC C HATPAIIU JIETO
MHUCTDBHP TEJECKOIN - cr.a.c. Ouer

Myumkapos

OJIMMIIUA A + TIOATOTOBKA

- OBOBIIEHUE HA EJIHA 3AIIAYA HA

KUPUJI JOYEB - Xamm Xammos

KOHKYPCEH M3NIWUT IO MATEMA-

TUKA B HIIMI" - Tlernp HeneBckm

M+CBAT - JATHA JIATEP-IIKOJIA
HA TYPHUPA HATPAIJOBETE — Emua
Koanes, JIrommnna Kamenosa

KOHK}’PC IO UH®OPMATHUEKA

M-+HAR-MAJKATE - U3INPBAHE
HA TAJAHTU (KOHKYPC YM+)

ToMBOJA M+ (HATPAIUTE OT
BP. 2, 1095 T.)

ITPuTyPKA M+ - KAHAUJAT-CTY-
NEHTCKM U3NUTU IO MATEMATH-
KA 1995 T.

10

11,
13
17

19

25

30

33

- 35

37

46



Iparu unrarenu,

Hait-manpen oux MCKal Oa BM YECTUTHA HacTbhnsamaTa Hosa 1996 r. u na Bu
nmoxejlad MHOT'O 3paBe, ImacTHe M HOBM MaTeMaTHU4decku ycmexu. IIpes ustuvamara
roLMHa HUE ce IIoCTapaxMe He caMO Ja BM MH(pOpMHMpaMe 3a BCUUKO Hal-Baj)KHO M UHTe-
pecHo B 061acTTa Ha MaTEeMaTHKATa, HO U Aa ObAeM Ball NoJe3€H IOMOIMHUK B eXKel-
HEBHUTE BM MATEMAaTUYECKH 3aHUMaHUs. MHoro6poiHnTe mucMa OT yUEeHHIM, YUuTelN
U IpopeCHOHANHA MATEMATUIM IIOKA3BAT HENPEKbHCHATO HAPACTBAIMMAT MHTEPEC KbM
crmcamneTo, GaKkT KoTO HM palBa, HO M HM 3aTbDKaBa. ETo 3amo U mpe3 HOBATA
romyHa Hye Ie pa3yuTaMe Ha MHTE€PECHM M CbAbPYKATENIHU MATEPUAINA OT HAIMUTE MHO-
ro6poiiuy CHLTpY JHUIH. ‘ S

Kon ocmoBrM Temmu me 6baar 3acTbleHM B crmcanmeTo mpe3 1996 r.? Iloaro
TOBKaTa 3a KaHauIaTcTBaHe BbB BY 3 me ce Bogu ot cr.H.c. C. I'po3ges, cr.H.c. O.
Mymxkapos u kv B. Xagmpxulicku, a ekunu oT mpenofaBaTelu OT OCHOBHUTE BY 3-
OBe B CTpaHaTa INe npefjiaraT OPUMMEPHM TeMM, KOUTO Ille OTpa3sBaT CHerUPrKaTa Ha
CBHOTBETHUTE KaHIMAAT-CTYAEHTCKA KOHKYPCHM IO MaTeMaTuKa. PyOpuxuTe 3a KaHIM-
JaTCTBAIUTe cilef 7 M 8 Kiac M 3peJoCTHMHUTE Ime ce BogaT oT B. Besuukos — ri.
exciepr B MOHT, xaTo noaroreurennvre 3agaud U NpUMepHATE TeMM me 6baaT m3--
FOTBAHM OT M3ABEHM YUMTeNIM ¢ 6OTaT OINMT B Ta3M Hacoka. CIMCAHMETO INe moMara u
Ha BCHUK{ YYACTHUIY B PA3IUYHUTE MATEMATUYECKH OJIUMIMAIU U cbeTe3annsa. OcseH
TpauiaoHENTEe py6purkn M+ cemunap, M+ xonoksuyM n M+ npakTHKyM IIaHMpaMe
! OTKpMBaHETO HA HOBa PyOpMKa, KOATO Ja ObIe B IOMON] HA yUNTENMTE B TAXHATA
usBbHKIacHa pabota. Tsa e cbBMecrna mpnnmarusa Ha MOHT u cu. MATEMA-
THUKA IIJIIOC, koaTo pa3sunTa Ha aKTMBHOTO ydacCTHe Ha YUMTEJIMTE IO MaTeMaTHKA
U uHpopMaTHKa. 3a IeJITa Te MOoraT Ja M3IpamaT Ha aJpeca Ha pelaKIuATa MHEHUSA U
IpeIoYKeHnA 3a pa3paboTKa Ha oIpeleleHa TeMa, ChIpoBoJeHa ¢ okoxo 15-20 3ana-
un. ToBa npeanoykenue He TpaAbBa fa CbAbpP/Ka IMeAArOTMYECKH €JI€MEHTH U 06aCHeHN,
a npocTto Habop OT 3ajJauM, KOUTO CbOTBETHMAT yUUTEN CUNTA 3a LejlecbobpasHu mpu
usscHsaBaHe Ha TeMmaTa. Ugesta na MOHT u MATEMATUEKA IIJIFOC e nox dpopMma-
Ta Ha QUAJOr Ja Ce CTUCHE N0 Hajl-No6bp BapMaHT 3a ChOTBETHATA Te€Ma, KOITO BIOC-
nencTere ga 6bae mMy6iaMKyBaH Ha CTPAHMIUTE HA CIMCAHMETO OT MMETO Ha yUWUTENA.
Hammite Haii-MaJIKi UMTATENHM CUTYPHO C HET'hbPIIEHME OYAKBAT YETHBATA M 3aJauuTe
oT TpeToTo M3Zanue Ha Hamuonanuusa koHkypc ,AsmupBane ma tanautu yM+“. Toit
3amouBa B To3M Hpoit 1 oTHOBO npeacenaTen Ha KypuTo € akan. Bin. Cengos. Ha Bcuu-
KM YyJaCTHUIM NO’KejJaBaM YCIeX, & M3HEHaJWTe 3a nobeIuTeNnTe U TEXHUTE YUUTeIH
3acera e 3ala3fa B TaliHa.

Hsama na 3abpasuMm u noburtennre Ha 3abaBHaTa MaTEMaTHUKa, & YYACTHUIUTE B
M+ ToMBosa MoraT fa ca CIoKoium — HarpamuTe 3a 1996 r. ca Beue B peNaKIMATAa Ha
M.

Ilo o cpemu npe3s 1996 r.!

Uckpeno Bam, n-p M. Ilmoc



TPETA
BAJIKAHCKA

OJIMITUA ITA
I10 NTH® OPMATUKA

3a mopeneH nbT Haii-KoOGprTe Miaasu MHGopMATUIIM OT GalKAHCKUTE CTPAHM Ce
cbbpaxa na npemepar cuau B lll 6aakancra oamMmmana mo MHQOpPMATHKa, KOATO Ce
c¢berosi oT 5 o 11 oxTOMBpM B uepHOMOpcCKaTa HM croiauna. ChcTe3anmeTo ce mpo-
Befle B 6a3aTa Ha VHCTUTyTa 3a mpenoiroToBKa U KBaluQUKaljA Ha yuuTenu B Tp.
Bapna. Oprannsaropu 6axa MumncrepcTBoTO Ha 06pasoBaHMeTO, HayKaTa U TEXHOJIO-
ruure u Cb03BT Ha MaTeMaTUIINTe B Bbarapus (no—cneuna,JIHo ceknusata Ha CMB B1B
Bapna). Cnorcopu Ha oamMmmmanaTa cTaHaxa KmercTBoTo Ha rp. Bapra u ¢upmmre
"IBM - Bbarapma” m " Baakan CucreMm”. 3a npopexJaHeTo Ha CbCTe3aHMETO 0sxa
M3M0JI3BaHY KOMIIIQTDH, npe,u;oc"ra,BeHyi 6e3B"b3me3,rcHo ot IBM Ra 6biarapcku yuuauiga.

OpraEn3alOHHUAT KOMUTET Ce p'LKonop;eme OT ri. ac. KoH AHrea AHreioB —
excrept 1o unpopmaTuka B8 MOHT, a mayunora PBLKOBOACTBO Gelie IOBEPEHO Ha aBTO-
pa Ha Ta3u mEpopMarma non. Kpacumup Manes — npeacenaren Ha MexayHapoaHoTo
x#ypu. Unenose Ha IlporpaMmma komureT 6sxa ome gon. Acen Paxmes, H.c. xmH Jion-
mua Anekcannpos un ac. IBan CumeonoB. B koMucunaTa no oneHsBane Ha paboTuTe ce
BKJIIOYMXa M3ABEHM PBbKOBOIMTENIM Ha M3BBbHKIACHATa paboTa Mo MHPoOpMaTHKa — II.
ac. Karanuna I"'puropoBa, Kocra I'bpoB, Ilasana Ilees, Pycko IlIukoB, kakTo u qocko-
POIMHUTE CBHCTE3ATENN M MENAINUCTH OT MEXIAYHAPOIHM OIVMMIMaIy XpHUCTO BoxuHoOB
u Csetocinas IlBeTkos. ‘ : _

K+M Munanoroguummure ydactamm ['"bpima, Kunbp, Pymbana, Typuua, HOroc-
nasusi u Bbarapua (¢ 2 or6opa) Tasu rogvHa ce NPUCHENVHUXA U NPEACTABUTENN HA
Peny6auka Maxkenonms. Taka yuacTBammre orb6opu cranaxa 8. U3BbH knacmpaHeTo
B OJIMMIIMaNaTa ydacTBa M Haﬁ-,uo6pm1‘ npencrasuTen Ha rp. Bapua, Ormau Kyues,
KOMTO He ycIs Ja ce MpeGopym C KECTOKATA: KOHKYPEHUMA 32 MACTO B e[MH OT ABaTa
6barapcku orbopa. PnkoBOomUTEN Ha WhHpBUA 6'z>nra,pcm 0T60p Beme gmom, Ilasen
A3byos, a Ha Bropua — OrusaH l'aBpunos.

MIbpBusat uu oT6op Geme cherasen oT ['eopru Ilees (Crapa 3aropa), Kpacumup
Nackanes (CMI" Cogusn), Feopru IletkoB JIumutpos (Pyce) u I'eopru Anexcannpos
Humuutpos (Ilnesern). BbB BrOpnma or6op 6Gaxa Brmiouenn: AHToH IlluxoB (fIM6ou),
Usko Cranunos (Ilnesen) n 6parsara [Ipecaas u Cetaun Hakosu (Beauxo TvproBO).

CocTesanuero ce mposefie B OBa AHM. [[BeTe 3amadum OT WLpPBMA LeH He 3aTpPY -
HMXa Hail-no6puTe 1 ceieM LymM 3aBbpUmXxa C I'bIHMA c60p oT 100 Touku (Tpmma or
Bbarapusa-1 u no egun or Peny6anka Maxenounsa, Pymbrna, HOrocaiasmna n Buara-
pua-2). ypuro Geme npuHyneHO ha yBeawdyu Opos Ha 3ajauuTe 3a BTOPUA ZeH Ha
3, a cbeTe3aTenlHOTO BpeMe oT 4 Ha § waca. Ilpm Te3m M3KIIOUMTENTHO TEXKKM YCIOBUS
BTOPMAT A€H Ce OKa3a pellaBall 3a C'bCTEe3aHUETO M onpenenu abcomaoTHUA GalkaHCKU
mammmoH — OBunuy 'eopryolo, [eCeTOKIACHUK OT CIENUAIN3UPAHOTO CPEAHO yUMIININE
kbM YHmBepcurera B Anba-lOmua, Pymbaua, xoiito Habpa 181 Touku.
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Cnopep npaBuiaTa Ha OalIKAHCKUTE CbCTE3aHUA U B 3aBUCHUMOCT OT Ha6paHMTe
TOUKM MeXAYyHApOAHOTO KYPH INPUCHIM CAeJHUATE IPU30BU MeECTa:

3naran meganu: Osuany Ieoprvoro (Pymsbmua), Kpacumup Ilackares (Bwara-
pua-1) u Anron lllukos (Bbarapmsa-2). : ‘

Cpe6bprn mMenamu: eopru Ilees (Bnarapus-1), Baamumup Bpanxos (IOr*oc—
naBus), Munom Txepmanosuua (¥Orocnasus), l'eopru A.Nuwmurpos (Bwarapusa-1) n
Baag Ierpuu (Pymbansa).

Bpouzosu menam: Karamuu-Anapeit Ppbuxy (Pymbruna), Muxait Bagoio (Py-
mbHMA), 3apko Anekcoscku (Peny6nuka Makenommua), Kumpuannmuc Anexkcargpoc (Ku-
nbp), leopru II. Numurpos (Bbarapus-1), pocnas Baaroesuu (¥Orocnasusn), Tacoc
Cupuponynoc (Ispnus), lpecnas Hakos (Bwarapusn-2) u TumoTn ROHCTaHAMHy (Ku-
nbp).

Ab6contorauar nobeguren Osuauy 'eoprboio monyun Harpanara Ha ’ IBM-Bbra-
pua” — nepconaneH xkommoTshp IBM PS/1. Knacupanusar ce ma sropo Macro Kpacumup
Tackanes — CD ROM or MOHT u Soundblaster or CMB. Tperusar u yerBbpTHaAT nony-
unxa mapudHu Harpaau — 10000 aB. 3a Auron [llukos or Bapuenckara cexnusa na CMB
u 3000 nB. 3a 'eopru IleeB or ¢upmara " Bankau Cucrem”. Knacupanusar ce Ha mero
msacto Bragumup Bpauxos 6e mHarpanern or KmercrBoro ma rp. Bapua c rpajdukxa ot
BapHEHCKUA XYIOOXKHUK DpaHumMup AHTOoHOB. Beuukm 3matau m cpeGbpHM MenalucTi
HOJy4YnXa ¥ IO efHa KOMIIOTbpHa MUIIKa oT ¢upmarta " Bankan Cucrem”. Ywuacrtsa-
auAT u3BbH Kiacupanero yueHuk or MI' Bapua Orusu Kynes ce npexncrasu msuoro
pobpe. Toukure, KouTo TOH cHLOpa, Guxa ro HapeIUIU Ha CEAMO MACTO B KJIACUPAHETO
U 6Uxa My OTpequiau Cpe6’bpeH menan. PoroBoacreoro na MI' Bapua marpagu Oruan
Kynes ¢ nmapuuna marpana. :

Menanure, qunioMuTe 3a IPU3OBY MecTa U YAOCTOBEPEHMWATA 3a yYACTUE B Tpe-
TaTa GalKaHCKA OJMMIMala M0 MHGOPMATUKA Bpbuu 3aM. MUHUCTHPHT Ha MOHT r-u
Upan Hopranos na opuIalHATa HEPEMOHHUSA II0 3aKPUBAHETO.

W3p1bH cheTesaTenHaTa IporpaMa JOMaKUHUTE oT I'p. BapHa ce 6axa mocrapanu
Ja MOKayKaT 3a0esleKUTelHOCTUTEe Ha rpada U okoaHocture. C MHTEpec y4YacCTHULMTE
Hmocpemuaxa OOUKOJNKaTa Ha BapHa, HocemmeHneTo B AelpUHAPUYMa U €KCKYP3UATa 10
Anbena, Banmunk u Hoc Kanmakpa, KakTo M BB3MOXKHOCTTa Ja C€ HAacCIaJAT Ha Tpe-
nectuTe Ha Obirapckara kyxHa. Cien odpuumanHaTa HMEPEMOHUA IO HATPAXKIABAHETO
KMmercrBoro Ha rp. Bapha fade KOKTeitsn 3a yYaCTHUIIUTE M OPraHU3aTOPUTE HA OJMM-
nmMaaaTa.

Ha cnemmanzo cBoe sacenanve MexayHapoOHOTO KypHU 06CHIM peauna BbIPO-
cH, CBBbP3aHM ¢ NONOOpABaHe OpraHM3aIMATa Ha GalKaHCKUTE OIMMIMAIM 110 UHPOP-
‘MaTuka. Beme pemeno ga ce yupeau Mexaysapoma KOopAUHAIMOHHA CPYIa, B KOATO .
Ja YIeHyBaT IMpeAcefaTeluTe Ha Ky PUTaTa Ha MOCIeqHNATE ABE ONUMINAAN U KOATO Ia
0bZle PBKOBOJEHA OT MpEACeAaTeNa Ha KyPUTO Ha CleABalllaTa OJMMIMANa. UJIEHOBE
Ha Tasu rpyna cranaxa flzu Manononynoc (I'"spmmsa) u Kpacumup Manes (Bbarapus).
Ilpencenarenar me 6B usnbuen or Kunsp, crpanata-fomakun Ha YeTnbpTaTa Gan-
KaHCKa OJIMMIONALA 10 MHPOPMATUKA, KOATO I0e ce IpoBe/le B Kpast Ha CENTeMBPU 1996r.
Ha O4YapOBaTENIHUA CPEOVU3EMHOMOPCKU OCTPOB.

YTouHenn 6sxa M JOMakMHWTe Ha ciaeaBamure bankammamu. IIpes 1997 r. or-
Hopo CoONyH e ImpueMe CbhCTe3aHMETO B paMikuTe Ha dectBaHeTro Ha 2000 roaumu ot
OCHOBAaBaHETO HA rpaja, a AoMakuH Ha Dankanuanara mo mHpopMaTuka 3a 1998 r. me
6bae Typoms. ‘

doy. Kpacumup Manee



BIOMATH-95 |
1 HAKOJIKO PA3TOBOPA IIO BPEME HA
ITAY3UTE

(or xouro H-p M.Ilimoc pa3dupa, ye meTHaTa Ha Jieonapja U 3LOATE HA KPOKO-
JJja ce NMONUMHABAT HA MaTEeMaTUYECKM 3aKOHOMEPHOCTH M Je OmoJiozuTe De3
MaTeMaTHKa ’ce YyBCTBAT KAaTO MMHYcH”)

Ot 23 1o 27 aBryct 1995 na Burtoma ce nposese
MexayHaposieH CHMIIO3MYM M IIKOJA 338 MAAAN y4e-
M BIOMATH-95 na Tema MaremMaTuuecko Moze-
JupaHe ¥ MHOOPMAIMOHHM CUCTEMH B GUOJIOTHATA,
eKOJIOTHATA U MeamumHaTa. Qpranuzaropn Gsaxa
UnctutyrsT no 6uodusuka ksmM BAH u Uuctury-
TbT N0 UHPOPMATHKa KbM Y HUBepcuteTa B Baszen.
YuacrBaxa yueuu ot 19 crpanu ot EBpona, Azus,
CeBepHa u KOxna Amepuka u Adpuka. Ilpexnce-
AATENAT Ha OpPraHu3alMOHHUA KoMmuteT CBerocian
Mapkos e eavH oT Hail-usaBeHnTe GbIrapCcKu MaTe-
MaTHUIM, pabBoTelm aKkTUBHO B obGiacTTa Ha Ouolio-
ruara. B pasrosop c JI-p M.Ilmioc Toit 6e moGesen
Aa yAOBJIETBOPH JIOGONMUTCTROTO MY:

J-p M.Ilmoc: [nec Mamemamunecxama 6uoao-
2un e dobpe defunupana nayuna obaacm, xaxmo ce
suxcda om pacmiwus bpoil yenmpose no Mamema-
munecxa buosozus a8 ceema. Bee nosexe ca u Maadu-
me yuenu, xoumo xceaasm da pabomam & mazu 06-
aacm. Kaxso obpasosanue e no-nodrodsuio 3a maz
X@MO 0CHOBHO — MAMEMAMUNECKO Uau Guosrozunecko?

em.n.c. Caemocaas Mapxos

C. M.: MaremaTudyeckaTa buoJiornsa aeicTBU-

TEeJIHO MMa HAKOJIKO MHOTr'0 Ao6pe ouepTanu obiac-
TM, HalpMMep: MATEMAaTHUYECKA €H3MMHa KHHETH-
Ka, MaTeMaTUYecKa MONyJiallMoOHHa NWHAMMKa, Ma-
TeMaTUUYECKa MMYHOJIOTHA, MaTeMaTHYeCKa eKOoJIo-
ruA, MaTeMaTHYecKa HeBpodusmosnorus u np. Ia-
Jieye e HanpegHall0 MAaTEMAaTHYECKOTO MOAENHUpa-
He U B obJacTTa Ha KjleTb4yHaTa JudepeHUMannd,
obpa3yBaHe Ha opraHM, THKaHU U Popmu, obnacr,
KOATO € CB’bP3aHa C eBOJHOLMATA Ha BUaoBeTe. Slc-
HO €, e cTaBa JiyMa 3a MeXAyAUCLMIIMHADHM 06-
nactM, Kakro M npu 6uodusukara m BGuoxmmua-
Ta, 6MOMATEMATUKATA CU CAYHU C MATEMATUYECKU
CpeACTBa NNpU M3y4yaBaHeTo Ha 6MOJIOrHYHNA 0GeKTH
u npontecu. C npyrum AyMH, npeaMeT Ha M3cielBa-
HUATA Ca NPOHECUTE U XKUBUTE OPraHU3MM, a METO-
AWTE 33 TE3W U3CJIEIBAHUA Ca MATEMATUMECKU. 3a
cpaBHeHMe — OuUodu3MKaTa CBUIO U3yyaBa OuUoJO-
TMYHMA ABJIEHUA CbC CpeAcTBaTa Ha ¢n3ankara. Taka
KakTo 6GuodusnkaTa TpsAGBa na GbAe eqHOBpEMeH-
HO OumoJiorna U ¢U3MKa, Taka M GMOMATEMaTUKATa
Tpa6Ba fa 6bae 6MOMOrUA U MATEMATHKA. Y YeHU-
Te B 06sracTTa Ha 6MoMaTeMaTHKaTa 0BMKHOBEHO ca
cleudaJucTA B onpeaencHa Guonorudecka obacr,
HanpuMep HeBpoU3MOJIOrUA, NONYJIalKuOHHA AUHA-
MHK2, HMYHOJIOTHA, EH3UMHA KHHETUKA M T.H., KAKTO
M CNelMaJIMCTA B onpejielieHa MaTeMaTHu4vecka 00-
JacT, NoAXOAANIA 32 MU3CIEAPAHNUA Ha CHOTBETHUTE
GHMOJIOTMYHM ABJICHWA. 3aTOBa CMATaM, ue Guoma-
TemaTHIMTe TpsAbba Ja MMaT obpasoBaHKe KakTo B
o6ysacTTa Ha MaTeMaTHKaTa, Taka ¥ B BHOJIOTMATA,
WIHK NIOHe B C’bOTBeTHatTa obsiact oT Buonorusra, B
Kosato mie paborar. WckaMm na nmoauepras obaue,
ye eMH MaTeMaTUK Be3 BGuosiornuecko obpa3oBa-
HUE MO-JIECHO MOXKe fia HaBjle3e B KOHKpeTHa Ouo-
JIOrM4YHa 06J1acT, OTKONKOTO eavH buomor Ge3 Ma-



TeMaTUUECKO 06pa3oBaHMe MOXKe A CTAHE MaTeMa-
TuK. OTTYK cienpa, ye GuoMaTeMaTHuuTe TpAGBa
33IbJRKUTENHO 3 UMAT CEPUO3HO MATEMATHUECKO
obpazoBaHue.

H-p M.Ilmoc: [Mspaama mexncdynapodna xon-
Ppepenyus no buomamemamuxa 8 Bsazapus npusaexe
YYenU, YuUMo paspabomyu nOXPUGAM WUPOK CREXMEP
na npuaoxcenun. Mamemamuxama Au e esuxsm, na
xoilmo wnail-dobpe ce pasbupam?

C. M.: MaremaTrKaTa € TO3M €3MK, HO TpAGBa
Jia. Moxe na ce GopaBuM M C e3UKA HAa CHOTBETHATA
6uonornuna o6imacr. Hanmpumep, ako ce mogenu-
pa MPEHACAHETO HA eIEKTPUYECKM UMITYJICH OT eHa
HEpBHA KJIeTKa Ha ApPYra, He MoKe Ja He Ce roBOpU
33 CHHAICH, MEAUATOPYU, PEUENTOPH, CH3IUMU, MEM-
6panm, KaHaJH, BeauKysu U T.H. Ho ako MoaenabT
u3non3sa audepeHUMANHY YPABHEHWS, 3UKBLT CTa-
Ba MaTemaThuecku. Cliejl KaTo ce pelln B'b3HUKHA-
laTa MATEMATMYECKa 3afjaua, 3al0UBa MHTEpTpe-
TauMATa (THIAKYBAHETO) HA MOJYYEHUTE Pe3yJaTaTH
B TEPMUHMTE Ha OCUONOrMUHUTE XAPAKTEPUCTUMKU W
€3UKbT OTHOBO CTaBa GMOJIOI'MYEH, MTOHe LI0 Cé OT-
HACA [0 U3NON3BAHATA TECPMUHOJIOIUA.

J-p M.Ilnoc: Ha ducxycusma, noceemena Ma
POAIMG Ha Mamemamuxama e buoaozuima, ce noc-
maeu asnpocsm: Mamemamuyecxa buosozus uau bu-
omamemamuxa? Kaxsa e aawusm omzoaop?

C. M.: Tosa e easo U cbuo, 3abenszpaMm, ye
MaTeMaTHIATE He oOMuaT Aa KasBaT GroMaTeMaTu-
Ka, 3all0TO0 Ta3u AyMA KaTo Ye JIM NpeAnonara or-
Aenen BuA Maremarnka. OT csosa crpana 6Moso3u-

Te He 00MYAT TEpMHMHA MaTeMaTUdecKa GuoJorusa.

Mucas, 4de Haii-ZobGpe 3ByUYM MaTEMATUUECKO MO-
AenupaHe B 6UoJIorMATa, HO 3a ChXKaJIeHUE € NOCTa
Abaro. Bubaenieto ie mokaxke Kolt TepMMH ule ce
HAJIOXKM 33 O3HAYaBaHe Ha Ta3u obGiacT.

H-p M.Ilmoc: A axo ace nax naxodl cmaAma, ve
ne obuna Mamemamuxama, Moxce Ay 0a cmane dobsp
buoaoz?

C. M. Buojsoruara ocBEH MaTeMaTHKa M3N0J3-
Ba U HayYKM kaTo Pusnka U Xxumua. Bes tesu Hayku
He MHCJA, Ye eauH GuoJor Moxke na 6bae mnobbp
Y4YeH, a IOKOJNKOTO Te3U HAYKM IpennojaraT U Ma-
TEeMaTHYECKH 3HaHuA, To GuosorsT TpaAbGBa Aa 3Hae
K MaremaTHKa. Moxe ToBa obpazoBaHue Ja He e
MmoJiydyeHo ¢opmajiHO B YHHUBepcuTeT, Ho Bea maTe-
MaTUKa GMOJIOI'BT MOMKe Ja ONUCBAa ABJIEHUATA Ka-
YyeCcTBEHO, a He KOJIHUYECTBEHO.

Ciaea To3u npusaren aumayor J-p M.Ilasoc ce Ha-
COYM KbM I'bpBaTa Objarapka, 3allUTHIa MaTeMa-
THYECKa AUCEPTANMA B GUOJOrMYECKM KOHTEKCT —
Tausa KoctoBa. .

J-p M.Ilnroe: Koii Bu naconu xsm paspabomaa-
ne ka Jucepmayus 8 obaacmma Ha MaMEMAMULECKO-
mo modeaupane a8 buoaozusma? .

T. K.: II'spBoHauyanHUAT MWA MHTEPEC UABA OT
cpesara, B KOATO ¢bM U3pacHana. Ot eana cTpana,

ce Bnwbux B MaTeMaTMKaTa, KOrato YCeTux ciaa-
nocTTa Ha nobeanute B MaTeMaTHYECKUTE OJIMMITUA-
AA. CTpora:ra, YECTHOCT Ha €3MKa Ha MaTeéMaTHKaTa

x.c. Tans Kocmosa

MHoro Mu jgonapame. Ot aApyra crpaHa, npodecu-
WUTe Ha POAUTEUTE MU Ca CBLP3aHM C HayKaTa 3a
KMBOTA - Gama MU e yueH-MUKpoBuoior, KOHTO H1-
Beellle B CBOA CTPaHEH CBAT, HACEJIEH ¢ APOMKAN ChC
cTpaHHM UMeHa Kato Kanmmaa Tponukanuc, a Maii-
Ka MM € peHTreHoBa naGopaHTKa, KOATO BCEKU JAeH
naBame o1 paboTa ¢ MCTOPUM 3a A3BM, FACTPUTH,
cuyneHu rp’b6Haum, mauMeHTH, rAbTHAINA cpebbp-
HU J'BXUIM U Npovde cTpaxoTun. Kak npu Takuea
poauTenn Aa He yceruul cbABoBHOTO TaliHCTBeHO
npuBiMYaHe Ha KMBOTA BBLB BenyknTe My hopmu?
Cobabara Me TiaacKalle B Ta3¥ HACOKA I10 CbBCEM
oueBHIeH HAUMH: B IIOC/IeIHAA KJ1ac Ha AHrauiicka-
Ta €3MROBA FMMHA3UA YUUTEKATA MU 110 MaTeMaTH-
Ka, JlaueBa, KOWTO ce OKa3a ChCTYAEHTKa Ha Npo-
decop Buarosect Cenznos, o BoKaHM Jla HU U3Hece
nonyJjspHa JIEKUMA 3a NMPUIOKEHUATA Ha MaTeMa-
TKata. U Toli roBopu 3a ceosATa pabora chbBMeCT-
Ho ¢ npodecop Pymen Llanes (Toraba ecTecTBeHO H
ABaMaTa He GfAxa olle aKalJeMMLM) BbPXY MaTeMa-
TUYECKM MOJAeNW Ha paxa, MoHe TaKa CH CHOMHJAM.
Topa zanann BbhoBparkeHneTo MM U Me ybBeau, ue
MaTeMaTUKaTa M 6MOJIOTHATA Ca CH MoJald Bede
pbKa. Ilo-kbcHo, B MaTemaTuueckna dakynrer Ha
Coduiickua yHuBepcuteT cneumanuanpax Marema-
THYecKo MoaeaupaHe. Kanmmaarckata mMu aucep-
TammA Gewe oT obsacTTa Ha HeBPOQU3MOJIOTUATA,
a MaTeMaTUUYECKMAT amapaT — CHCTeMM OT Jude-
peHUManHn ypaBHenusa. HayueH pbkoBoauTen Mm
6emwe akan, CeHnoB.

J-p M.Ilmoc: Kaxea npedeapumeana nodzomos-
xa mpabaa da uma edun cneyuarucm, xoiimo ce samu-
Maaga € nPUAONCENUE Na MameMamunecxume Memodu
8 buorozusma?

T. K.: EctecTseHo, Tolt TpabBa na e no6pe noa-
rorBeH mMatemMatux. W TpsabBa Aa nosHamsa nobpe
ABIIEHUETO, KoeTo MoAennpa. B mamara cTpaua 3a
C'bXajleHhe, CUCTEMATa € TaKaBa, ye UHTEPAUCLMII-
IUHapHo o6pa3oBaHne He Moxe Aa ce nonyuu. T.e.,
aKo CJIeJBall MATEMATHUKA, TPAGBA Aa MONONKMIN U3~
OATMTE , KOUTO ce NpeABlKAAT BbB Pakynrera no



MareMaTHka. Ho He MoKell a ce ABMII Ha M3IIUTH
u B Buonornyeckus dakynret nanpmmep. Taka ue
TH OCTaBa B'b3MOXXHOCTTa JAa ce caMoobpazosall,
KOeTO He € Hali-1o6poTo, HO ToBa € BUABT MOArO-
TOBKa, KOATO MMaM a3 caMaTa. B MHOro cTpaHu
1o cBeTa CbHIUIECTBYBa MHTErpUpaHo ob6ydeHue 1o
T.H.
THYecKa GuoJiorua (TepMMHBT e crnopel). Hanpu-
mep B 'epmanus, B YuuBepcutera B Tio6unreH, cb-
mecTByBa KaTenpa no BuomaTremaTuka, pbpkoBode-
Ha ot npo¢. Kapa Xanenep. B CAUI uma usaxoiako
TaknBa IleHTpoBe. Hanpumep B Hokceni, Tenecw,
npod. XajaM pPBKOBOAK ClElMaliHA MpOrpaMa Ha
YHuBepcuTeTa Ha TeHecH IO MaTEMaTMUYECKA €KO-
JIOTH#, KbIAETO CTYIEHTUTE U3yUaBaT KaKTO MaTe-
MaTHKa, TaKa M KypcoBe Io eKoJiorus. HHrepecHo
e, ue npo¢. Xanenep e 6Hosor, KOHWTo € 3aBLPIINI
M MaTeMaTHMKa KaTo BTOpa clleflMaJiHOCT, a MNpod.
XanaMm e MaTeMaTHK, paboTell B TACHA Bpb3Ka C
6M0JI03K. A3 JMUYHO BApPBaM, Ue 6bAEMETO B Ta3M
o6acT NpPUHAJIEXHM Ha KOJIEKTMBM OT MAaTeMaTH-
oM, MMallld H3BeCTHA OGMOJIOTMUYECKA NOACOTOBK2 M
6101034, €KO0JIO3M MM Meauim ¢ Aobpa MaTema-
THYECKa KYJTypa. TaKuBa CHENMAJUCTU MOTAT Ha
6baT NOArCOTBAHM CJIE/ 32B'b PINBAHETO HAa BUCIIETO
¥M o6 pa3oBaHMe MO BpeMe Ha CbOTBETHA CIIELMAJIN-
3alMA WJIM ACIIUPAHTY pa. ‘

Jl-p M.Ilmoc: Pasxaxceme nu 3a waxou unme-
pecru mamemamunecxuy modeau 8 buoaozusma. Had
xaxeo pabomume ceza? k

T. K.: Hanocneabk pabora B obnacTtra Ha mo-
Ny nauMoHHATA AMHaMMKa. C moMmoulta Ha AudepeH-

cnelmaJiHOCT BuoMaTeMaTtuxa mim Matema-

LMAJIHM YDABHEHNA Ce OMMCBA DPA3BMTHETO Ha IIo-
OyJaiA OT MHIMBMAYM M B3AMMOJACHCTBHETO. MEXKAY
nonynauuu. Te3m Molesu HalocJJeAbK Ce PUaraT
HapMMeEp B eMMAEMUOJIOTHATA — NPH M3ydaBaHe Ha
pPa3BUTHETO Ha HAKOU 3abonABaHMA, KaTo HAIpH-
mep CITUH unau ” rpuBnasnn” neTcku 60JsiecTH, Ka-
To 3ayuika HanpmMmep. lleaTta e Za ce mpeapuau
C'bCTOAHMETO Ha ILAJIATA MOINY JalMA NPH ChOTBETEH
HAUuMH Ha JIeUeHWe MJIM NoBeleHHE Ha MHIAWBUIOMTE.
HuTepecun MaTeMaTUYEeCKH MOJEJNH ce NIPHUJAraT B
MHOT0 06JacTH: B HEBPO(U3UOJIOTHATA MHOTO ” MO-
JepHn” ca T.H. " HepBHU MpPeXH” , MOJIEIMPAHETO Ha
CBHpPAEYHUA PUTBM, Ha MYCKYJHOTO ChbKpallleHue M

_ap: C MaTeMaTMJYECKH MOIEJIM ce IPABAT OIMTH Aa

ce 06ACHK €BONIOIMATA U PA3BUTHETO Ha BUIOBeETE,
3amo JeonapAbT, 3ebpaTa, HUpadbT HMAT TOUHO
TakKaBa OKpacKa Ha KOXKaTa, 3al10 UMaMe TOYHO NMeT
NpbCTa Ha pblleTe M KPaKaTa, KaK M 3all0 B TOYHO
omnpelielieH pell MOPACTBAT 3bOMTe Ha JAETETO WIM
Ha KPOKOJAMJIA - Ha TaKUBa B'bIIPOCH ce OIIMTBAT la
OTrOBOPAT HAKOM MaTEMATHIM, KOJKOTO U CTPAHHO
Jla 3ByUM TOBA.

H-p M.I1Laroc: Kaxeo uwe nocseemeame vumame-
AUME C UNMeEPECU 8 MameMamuxamae o buosozusma?

T. Ki: Ila ce phopmKaT ¢ MHOTO, MHOT'O YIO-
pUTOCT U M060B KbM 3HAHMETO. Y CHIMATA UM Ile
6aaT Gorato Bb3HarpaleHu: Aa paboTHUII Ha Ipa-

'HMIIaATa MEeXJY JABe HAYKM € KaTo Ja BbPBMII IO

6UJIOTO Ha BMCOKA [UIAHMHA: ” M OTJABO, M OTAACHO
BIWKAII Hajajled U AcHO” ..

FEezenus Cendosa, npamenux na J-p M. llrwc

HA BAIIETO BHUMAHUE

HUzieze ot nevat SAJIAUU U TECTOBE HO MATEMATWKA-3A 1IECTH KJAC
— elHa UyjJiecHAa KHWKKa, KOATO Ile JOCTaB¥ MCTMHCKO ynoBoJicTBue Ha MaJjkute "OJITEMMU JI1O-
BUTEJIN na matematukata. ABropute Tausa Tonosa, Beceaun 3natunos u Capka HeHoBa ca ce
oflpenu Ha yClHelHaTa cH paboTa ¢ hella 0T Ta3u BBL3PACT U ca pa3paboTHJIM MoMarajo, chobpa-
3€HO C HOBOTO y4ebHo chAbpykaHue 3a 1995-1996 roamua. MatepuanbT e pa3ziesieH Ha TpU HUBA
— obpBOTO 06XBallla TEMATUYHO MOAPENEHM 3alauM 3a yIparKHeHMe, BTOPOTO CbAbPXKA TECTOBE
3a CaMOKOHTPOJI, a TPETOTO Ipejulara Ha Hai-N10603HATEJHUTE IMECTOKJIACHMIM 3aJauyd OT THI
"npeau3sukaTencTBa’. PasrileflannTe TeMy 3a palUOHAJHM YMCJA, PABHUHHU ¢uUrypu, ppbectH,
BaJIYeCTH U POTALMOHHH TeJla, yPaBHeHUs, HEDABEHCTBa M CTelleHyBaHe Ca IOJAHECeHM MaliCTOPCKU
M He caMO NPEACTABJABAT IIEHHO IOMarajo 3a yCBOABaHe HA MaTepualia N6 MaTeMaTHKa 3a HIeCTH
KJIac, HO M NaBaT XpaHa 3a BbofpakeHHeTo Ha Hali-3alalieHUTE MAJIKM MATEMAaTHIHN. ’

3aABKM 3a KHMraTa MOXKeTe Ja HallpaBMTe Ha ajJpeca Ha pefakuuaTra Ha cnucauue MATE-

MATHKA IJIIOC unu na tenedon 713-28-26.

Eazenus Cendosa




MATEMATUKA + BUOJIOTUA

BcenenaTa e onMcaHa Ha €3MKa Ha MaTEMATHUKaTa
Taruseo Ianruaed

Curypuo MHO3MHa OT Bac ca ce yqy,zﬁaa:m Ha CBbBBPIOIEHUTE GOpMH Ha JIMCTATA
Ha ObpBeTaTa, Ha I[BETHUTE BEHUEINCTYETa, Ha CIMpPaJOBUIHATA GOopMa Ha UepYIKUTE
Ha OXJIOBMTE, Ha CTPOEXa Ha IMMIIapPKUTE, Ha elelaHTHOCTTA Y M3AMECTBOTO HA Ia-
SOKVHWTe, Ha XapMOHMATA B OIBETABAHETO Ha PACTEHUATA M >XUBOTHUTe. lIpmponarta
M300MWICTBA C MaTeMaTUYeCcKy MOoHATUA u 3axonomepHocTu. lle ce cmpem Ha HAKOIKO
NPUPOLHNA ABJIEHUSA, KOUTO CA UHTEPECHU OT MAaTEeMaTUYeCKa rilefHa TOUKa.

MaTteMmaTndyecka DoTaHMYECKa IpaIiHA

Ako npeGpouTe JeBUTE U JECHUTE CHMPAIN Ha eJHA IMIIAPKa, e HOMyYnuTe Moc-
NeOBATEIHN YIEHOBE OT pe,r;m:a.Ta. Ha Pubonaun (1,1,2,3,5,8,13,21,...). Toa Baxu u
3a capHUYOrIefoBUTe ceMerna. Cera msbepeTe MMCT OT CTHGI0TO HA Yepemra MIM KPY-
ma. Cien Tosa mpebpoiiTe KOJKO ca JIUCTATa O OHOBA JMCTO, KOETO € Pa3MOoJIOMKEHO
B €JHa PaBHMHA C HeTo (BKIIounTenHo). OGMKHOBEHO To3u Gpoit e UmuciIo OT pemunaTa
Ha PuGoHauwl. ‘

A cera cu npelcTaBeTe BbiKe, KOETO Ce€ YBUBa OKOJIO HAKAKBa KPWMBAa, HaIpUMep
OKOJIO OKPBKHOCT. 'ToraBa ApYyrMAT MY Kpail omucBa KpuBa, KOATO Ce HAPWYA MHBO-
mioTa (Ha Ta3u okpbxHOCT). OKa3Ba ce, Ye I'bCEHMIUTE U3PA3BAT TAKUBA, JyMUMIM, 33
KOMTO KOHTYDP’BT Ha ANUCTOTO HPEACTABIABA MHBOMIOTa. MHBomoTaTa € ¢opma, KOATO
ce Haba0maBa B KIIOHA Ha opela, B IepKaTa Ha aKyJjlaTa, B IAJIMOBUTE JIMCTA.

C nyesmTe YOBEK HUKOTa He 3Hae

C nuenuTe 4YoBeK HUKOTA He 3Hae ... bDeme ka3aa Ha BpemeTo Meuo Ilyx u e 6un
cbBceM IpaB. DBe3 ga ca yuunm TeopuATa Ha NapPKETUPAHETO HA paBHMHaTa (IIOKpH-
BaHeTO U c enHakBu ¢urypu, 6es Ja ce oCTaBAT IpasHM MecTa ¥ Ge3 NpUNoOKpHBaHe)
[YeJUTe NapKeTUPAT BOCHUYHUTE IMUTHU C IIECTOLIBJIHWLU. 3aI0 TOJKOBA CIOMXHO, He
MOXK€ M C KBaJApaTdeTa WM I'bK C TPWBI'BJIHMYETa HanpuMmep? — 6M 3ammral HAKOIX.
Oxa3sBa ce, e [10 TO3U HAYUH Ce U3Pa3XoABa Hall-MaJKo BOChYEeH MaTePUA, T.€. ITUelu-
Te pa3bupaTt n oT onTuMupane. Ilueiure paboTAT eTHOBpEMEHHO HA Pa3JIWYHU CEKIH
OT IMYeNHATAa MUTA U M3MOA3BAT YACT OT TAJOTO CHM KaTO M3MepBaTeleH MHCTPYMEHT.



OcobeHo MHTEpEeCeH € HAUMUHBT, IO KOWTO mUenure CHU
npenasaT chbobmennsa, Kblae MMa M3TOUHMK Ha XpaHa
HanpuMep (MHGOPMALMA 32 MOCOKATA M PAa3CTOSHUETO)
mienuTe-paboTHIIM cbOOmMAaBaT ¢ MOMOITA Ha KOJ BBB
dopmaTa Ha TaHy. OpueHTamMATA HA TAHIA CIPAMO
CI'LHIETO CBUAETENCTBA 34 MOCOKATA, & HPOAbIKATE-
HOCTTa Ha TAHIA - 3a Pa3CTOoAHUeTO. lToraBa Tpsabsa au
Jda ce yuyyaBaMe, Ye muejUuTe 3HaAT Y Ko e Hall-KpaTKuAT
mbT Mexay mgse touxku?! Ciuen xaTo emna muena-pabort-
HUK € CKaJaJja OT LIBAT Ha UBAT, 3a Ja cbbupa HekTap,

TA 3HAaE KOU e Hall-KpaTKuAT O'bT MO Kolepa M.
MaTemaTVdecKUTE ITO3HAHUA Ha ITYENUTEe ce NpefaBaT IO TeHeTHWYEH I'bT U aKo

aHaJM3WpaMe NOoBeOeHWEeTO MM, CUI'YPHO Ie OTKPpHMEM ome OCTa XpaHa ... 3a Bb3XH-
nIieHue.

Pen m xaoc npu nTunmure

Enva mysuxkanT Ge ka3aj, ye XapMOHMATA € U3BJIAYAHE HA PENa OT Xa0Ca ...
AI{O ce BrijejamMe No-NpoAbAXKKHUTENHO B II0Je€Ta Ha OTHUYE€ ATO, €Ba JH Ie OCTaHEM
PaBHOAYIIHM K'BM KpacOTaTa Ha TO3M IIOJeT. K&K Ce OCBIIEeCTBABA Ta3M M3KIAIYHMTEeNHa
xapMorus? 3aIo NTUIMTE HUKOTa He ce 6abckar? 3oonorsT $pank Xemasp norbpent
OTroBOpa Ha TO3M BBIPOC, KATO (GUIMMpPAN W - U3ydYaBal NOJETa HAa Halk-pas3nudHM

| @(@ ‘@Q@{

nTayy Ara. 1ol ycTrarOBMI, Ye NTUIUTE HAMAT €JHOJUYEH Bojau. e neTdaT B ChCTOA-
HUE HA QAHAMWYHO PaBHOBECHE, KATO BOIEIUAT ATOTO PEJ OT NTHUIM HEIPEeKbLCHATO Ce
CMEHs Ha KpaTKM MHTepBanu. 3a na obscau ToBa nBwkenue, Xendsp npubsarsa zo Te-
opuATa Ha Xaoca ¥ KOMIIOTbPHOTO Mofeanpare. Paspaborsa mMogen, B KoiiTo nTunuTre
ca NPEACTABEHM OT TPUIbJIHMIM, ABWKemM ce mo 4 mpoctw npasuna: (1) nrumure ce
npusaMyaT oT enua Touxa (Ppokyc); (2) nTuruTe ce mpuBIMUaT B3auMHO; (3) mrumuTe
ce CTPeMAT Ja MOAAbPXKAT HOCTOAHHA CKOPOCT; (4) Bb3AyWHUTE I'bTHINA HA IOJETa Ce
HM3MEHAT OT cilydaiisy pakTopH, KaTO HAIDUMED MOABATAa Ha BATHDP. KaTo uaMmena wH-
TEH3UBHOCTTA Ha OTHAENTHUTE NpaBmila, XeNHbp YCOABA La CUMYIUpa Ha KOMITIOTHPHUA
eKpaH II0JIETa HAa OTUYe ATO. TakbB KOMIIOTHPEH MOAEN HE € AOKA3aTelCTBO pa3bupa
ce, 4e NnoJeThT Ce OCBhIIeCTBsABA MMEHHO IIO IIpeIOyKEeHnTe OT Xemrbp 3aKOHHM, HO BCe
Iax € egHO B'b3MOYKHO OOjICHEHME 3a TOBa, KaK Ce ABIDKAT NTUYUATE ATa. laka ue, He
ce yuyasaiiTe, ako BU ce HaJlO)KM Oa nmpuberHeTe o TeopusATa Ha Xaoca, 3a Oa BHecCeTe
pea B o6ACHERMEeTO Ha HAKOU NPUPOSHMU SBJICHUSA,

Eeszenus Cendoea



5 maac

1. Bwm3craHoBeTe JUICBAIUTE IMPPH B yMHOMKE-

HHUETO
126
X
* %
* % %
* ok Kk

1%x2%6

2. Ha 21 nena pazzasu 200 opexa. Ilokaxere, ue
KAKTO M fia ce pasnpelleJIAT opexwuTe, Uie ce Hame-
PAT NOHe ABe Jela, KOUTO Ca NOJYYMIIM IO paBeH
Gpoit opexmu.

6 xnac

3. Ila ce Hamepw nuneTo Ha paBHoGeapeH Tpamer
c ocHoBH 12 cm 1 20 cM, aKO AMaroHaJMTe My ca
B3aMMHO TepIeHUKY JIAPHU.

4. JHa ce nokaxke, Ye ako N € €CTECTBEHO YMCIIO,
1o n® 4+ n+ 1 e HEYETHO UMCIIO U He € KBAAPAT Ha
€CTECTBEHO YMCHO.

7 xknac
5. a) Ila ce HamMepAT cToMHOCTUTE HA NMApaMeThpa
k, 3a xouro npapata y; = kz +2 oTcHYa TPUBI'BI-
HMK OT rpajukaTa Ha pyHximaTa y = |z|.
6) la ce HaMepH NUIETO HA TO3M TPULIbIHMUK.
B) 3a KoM cToMHOCTHM Ha k JULeTO Ha TO3M TPHB-
r'bJAHUK € Hal-Manko?

6. YerHo MiM HeueTHO UKCIO € GPoOAT Ha BHpPXO-
BeTe Ha MHOrO'bI"bJIHUK, aKO € M3BEeCTHO, Ue GpoAT
Ha [UaroHaJIUTe My ce AejM Ha 6pos Ha BbpXOBETe
my?

8 xnac

7. Ila ce peumu ypaBHEHMETO Z° -+ (z - l) =3

8. Or npousBonHa Touka M, BbTpemHa 3a BI'bJ
A, ca cnycuaty nepnenmukyaapu MP u MQ xbMm
pameHeTe Ha bruaa. Heka AKLPQ (K € PQ).
la ce noxawxe, ue 4 PAK =4 MAQ.

9 xnac
9. Jla ce pemn ypasnenuero (z? —a)® =a -z,

KbAETO a € NapaMeTshp.
10. [Ise oT cTpaHWTE HAa TPWBI'BJIHUK UMAT A'bJ-
wuau a 1 b, a breaLT Mexay Tax e 120°. IHa ce
M3pa3| upe3 ¢ v b BriaonosoBAM@ATA HA TO3U BI'BI
Ha TPWbI'bJIHUKA.

10 xnac
11. [la ce pemwu ypaBHeHHMeETO

Va—22+ /22 -3=1.

12. Ilpe3 emna cTpaHa Ha poMb ¢ MOCTPOEHA paB-
HMHa, ofpasyBalla ¢ AMAroHaANUTE MY 'BIiM & U
2, Jla ce HaMepW TAHTEHC'HT Ha OCTPUA ‘BI'bJI Ha
pomba, ako & YAOBJETBODABA PaBEHCTBOTO

sin® & + cos®a — 1
2

=COS (Y — —.
acos? a 4

sin
11 xaxac

13. PascrosuMaATa OT UEHThpa Ha OCHOBATA Ha
HpaBUIIHA YETUPUBI'bJIHA MUPAMUAA JO OKOJIHHTE
CTEHM M 110 OKoJIHUTe pbboBe ca choTBeTHO @ M b,
Ila ce onpesenn o6emMbT Ha NUPAMUIATA.

14. [la ce pemu cucTeMaTa

log, (222 —4z2+y+1)=2
z+y—3=a-a?

KBAETO G € MapaMeThp.

12 xnac
15. Jlla ce peumt ypaBHEeHHETO

§sinz + 12cosz = 10.
16. Jla ce HaMepAT BCUYKM CTPOro MOHOTOHHM

oynxumu f, nedunMpaHuM B MHOMKECTBOTO HA pe-
AJIHUTE YMCHA, YAOBJIETBOPABAIIM YCAOBUETO

fU@) +z+1)=f(z+y) +1.

3adavume ca npedaoncenu om Eaenxe Haxes
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1142 Coduas, yn. Paxoacxm 174
Ten/daxc: 66 67 26, 68 73 75

TeHepaseH ARCTpHOYTOp Ha

LEGO
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I 3a Bac, nounrarenu Ha JIEI'O u MATEMATHUERA IIJIXOC!

| B ueTupuTte 6poA HA CUMCAHMETO OT Ta3u roauHa ce nyGAMKyBa No eana 3aHMMaTe]Ha 3ajava.
| dupma COMSED ocurypsasa no 3 cysenmpuu Harpaam 3a Bcexkn Gpoii. Harpammre ca 3a Teau, Kouto
| M3UPaTAT B CPOK BAPHO peiieHHe Ha CHOTBETHATA 3ajava. AXo NpaBMJIHMTE pelleNMA ca Nnopede oT 3,
| Warpamare me 6baaT pasnpegesnenu upes xpebult, Yuratesure, kouTo pemiar sagaunre U OT HETHPHTE
I Gpos Ha cnMCaHMeTO, e yHacTBaT B ToMGoJaTa 3a roJAMaTa Harpaia JETO - koncrpykTop 8837.

|

|
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|

|
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Ovaxeame sawume nucmal

Eto u 3anagara 3a 6p. 4, 1995 r. ma cn. MATEMATHUEKA I1JIIOC

Pasnonarare ¢ 8 ,braosu” ereMeHTHM OT WTrpUTE |
JIET'O. BugsT mM e nokasas Baaso. Iloxkpuiite c |
TAX ABHOTO Ha NPaBOBIbIHA KyTHA ¢ pasMepu 6 X4 |

e

TaKa, Ye HUKOM JBa eJeMeHTa Ja He oOpa3yBaT mpa-

BOBI'BJIHUK C pasMepH 3 X 2.

I
I
Kpaen cpok 3a manpamane Ha pemeana 20 ¢espyapm 1996 r. :

ettt Gy

""" a"’ "a"e!

TTOITLAHETE BAIIIUTE OTTOBOPY, 3A JA YYHACTBATE B
TOMBOAATA M+

1. Mepurenna yamxa ¢ 6 geleHUs e HaIwbJIHEHA C JeKapc-
tBo. [loreke My ropuano, Usando m3man camo 3 neneHus.
Kaksa wacT oT nmexkapcTBOTO € OCTaHAJNa B yamkaTa?

|
|
|
I
I
|
I
1 1 1
:? ﬂ? a')é'a 6)§s B)§
|
|
;
|
I

2. B®B BLpXOBeTe Ha KBaXpaTHA JNeleHA mbp- |
sanka ca 3abutu 4 munorsa. Hauepraiite mpo- |
eKT 3a KBaApaTHa I'bp3allka ¢ OBOMHO Mo-ronaMa |
IUION, UMUTO KOHTYP MMHABA IIPE3 Te3W IMIOHM. |

I




Ako xenaeTe Ha ce BKIIOYUTE B pasnpenerenuero Ha Barpagute JIEI'O
3a 6poit 4 na cn. MATEMATUERA IIJIKOC, nonbarere To3u dum, uapexere
ro U 3aeQHO C pellleHue Ha 33 adaTra I'o usnparere He no-Kbeuo ot 20 des-
pyapu 1996 ropuma Ha OCOYeHHUA agpec. JRenaemuTe MoraT Ja yJYacTBaT C
HoBeYe OT €IMH OPUTMHAJNEH OTPSA3bK.

s@ v suiivanevs s e s : DRABATIA - sy v Sua s 5 5 Dt & .
Kot o5 2et o5 S i : S e e T e
VI xRS s St R bl B N s oo AN e

Wanpamaiite na anpec:
Codms, ITonyene, ya. ” Anren Boitsoga” Ne 49
Magnen Huxonosa Ilerposa (3a M+ UI'PA)

OB'LPHETE BHMMAHMWE: B pasupeneiieAue HA Harpamgare
yaacrBar camo OPUI'MTHAJIHU orpa3zbuwm,
M3NpaTeH! B MOCOYEHUA CPOK!
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Axo xenaeTe fa ce BKAIOYUTE B JOTAPUMHOTO pasnupeeieHue Ha Opem-
MeTHMATe Harpaiu 3a ToMmbBonara M+ B Gpoit 4 Ha cn. MATEMATHUEA
IJIXOC, nonbarere nuuesaTa cTpaHa Ha ¢puiia, U3perkeTe IO U r'o U3NpPaTETeE
He no-KbCHO oT 20 despyapm 1996 roguna Ha noCcoOUeHUs afgpec. sReaaenure
MOTaT Ja yYacCTBAT C MOBEYE OT €AUH OPUTUHAJEH OTPIAIbLK.

Usnpamaiire Ha azapec:
Codmsn, Iloxyene, yn. ” Aaren BoiiBoga” Ne 49
Mazgnen Huxonosa Ilerposa (3a M+ TOMBOJIA)

OB'LPHETE BHUMAHME: B tom6oaara ygacTBaTr camo
OPUT'MTHAJIHU orpsa3bum, M3NpAaTEHU B MOCOYEHUA CPOK!

=
g
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=
=
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MNCT'bP TEJIECKOII

cr.H.c. Oner Mymkapos, Macruryr mo maremaruxka — BAH

Emna oT KyaiMuHAIMATE HA TA3SCOOULTHATA MEX-
AYHapoOaHa oJ¥MIMaza Mo MaremMaruxka B Kanaza
Oele NpUCHKAAHETO Ha CHEeLMaHATA Harpana Ha
MEeXAYHapOLHOTO KYPH Ha Obarapckusa ydenuxk Hu-
konait HukonoB 3a opUrMHanHO pemeHe Ha MecTa-
Ta 3anava. 1oBa MIKNIOUUTEIHO MOCTIKeHHe Oe-
Lie KPAaCUB 3aBbpUIeK Ha BlNeYaTAABAIINTE YeTUPU
Y4acTHUsA Ha M3BECTHUA HAWl MiIaJ MaTeMaTUK B Hail-
NPECTIDKHOTO MaTeMaTUYeCKO C’hCTe3aHHe 3a ydue-
HULY B CBETA, Ha KOUTO TOM 3aBOloBa 3 3/JaTHU U
1 cpe6bpen menan. Camara Harpaga — HUCTUHCKUA
Tesneckon He Geme usabpaHa caydyaiino. Ypes Hea no
€AVH U3AIIEeH HAUMH MeXIyHapOoAHOTO Ky PU U3pasu
CBOETO BBL3XMINEHUE OT JalleunHaTa HAa MaTeMaTu-
YecKusa Toriel Ha To3M Ge3cropeH MaTeMaTHdecKu
TanaHT. Tasu Harpaja ¥ CUMBOJI'BT, BJIOXKEH B Hed,
CcTaHaxa NPUYMHA BCUYKM YYACTHUALM B OJTMMIIMALA-
Ta ga ce o0pbmar kbvM Huxonait ¢ umero Mucrsp
Teneckon.

B rasu craTus me paskaikeM no-moApobHo 3a fBe
OT pelleHMATa Ha ulecTara 3afavya wa MOM’95,
NPEeAIOKEHN OT KOODAMHALMOHHATA KOMUCHUS, a Ta-
Ka C’bIIO IIE U30KUM M OPUTMHATHOTO PEIleHUE Ha
Huxonait Hukonos, 3a koero Toii nonyun cnenmanuara Harpaja. Haznasame ce, ye TO
e NOCTABM MCTHMHCKO yAOBOJCTBHME Ha BCUYKU JIOOUTENN HAa MaTeMaTHKATA.

Eto u ¢popMmynuposkara Ha mectara 3agaya or MOM’95, koaro Geme npeaso-
xena oT Ilomma: Hexa p e nevemmno npocmo wucao. Ja ce namepu bposm na nodmuo-
acecmeama A na muoocecmeomo {1,2,...,2p} maxuea, e

(1) A uma mouno p eaemenma u

(i7) cymama na scuuxu enemenmu ne A ce deau na p. ‘

Basken MOMEHT NP pelNaBaHeTO Ha BCAKA 3ajaua € U3paboTBaHEeTO Ha CTPATETNA
3a HeliHOTO aTakyBaHe. ETo 3amo 1ie 3anousHeM ¢ HAKOM

13



Iloncemamu cbobpaskenus

B xomxpernua cayuait Hail-Hanpesq TpsabBa Ja ce CTUTHE [0 XWUIIOTE3a 3a OTTOBO-
pa Ha 3ajauvaTa, a cilel TOBa Ja ce HabelexaT MhbTUMa 3a HEHHOTO JOKa3BaHE. 3a Ta3u
Iles e B'bBeAeM HAKOU O3HAUeHWA. 3a BCAKO KpalfHo MHOXKECTBO A OT peasHM uucia
uexa |A| u 0(A) ca croTBeTHO 6poAT U cymaTa Ha enementute Ha A. Osmauapame c U,
MHOX€CTBOTO Ha BCUMUKM p-eleMeHTHM nomvuoxectsa A C {1,2,...,2p} u pasbusame U
Ha kinacose Cp, Cy,...,Cp-1, kbgeT0 C, = {A el IO‘(A)_—r(rnodp)} 3anauaTa e ga ce
HaMepU |Col|. Tt xaTO °

| 2
0 (Col + [Ca| + - +1Cpst] = IUPI(;’),

€CTeCTBEHO € Ja Ce T'hbPCH Bpb3Kka Mexay uuciaara |C.|. Ia pasriegame caydasa p = 3.
Torasa mecHO ce Bk Ia,ue

C’o_{{234} {1,3,5},{1,2,6}, {345} {246} {1,5,6}, {123} {4,5,6})

Cr = {{1,2,4},{2,3,5},{1,3,6},{1,4,5},{3,4,6},{2,5,6}}
Coy= {{1,3,4},{2,4,5},{2,3,6},{2,4,5},{1,4,6},{3,5,6}‘},

r.e. |Ci| = |C3| = |Co| — 2. Axo Te3u paBeHCTBa ca BepHM 3a BCAKO p, Ile UMaMe, 4e

(2) T |Ci] = |Ca| = -+ - = |Cps| = |Col -

1//2 N
u or (1) me creasa, ue [Co| = » ((;’) —2) + 2. ToBa e u xumoresara 3a OTCOBOP

Ha 3ajadvaTa. Hemo moBede, TOpDHUTE pasTIeXTaHUA A CBOXKIAT OO AOKa3BaHETO Ha
paBeHCTBOTO (2) 3a BeaAko mpocto p > 3. ToBa MoKe Aa CTaHe IO PA3IWYUHU HAUMHU.

HN3nos3Bane Ha OMeKyM

Hait-ecTecTBeHMAT HAUMH 3a yCTaHOBABaHE HA PABEHCTBO Ha GO HA €1E€MEHTUTE
Ha ABe MHOXXECTBa € IOCTPOABAHETO Ha OGMeKTHBHO (B3aMMHO- €[IHO3HAUHO) C'HOTBETCT-
Bue Mexay Tax. C To3u moaxon morar /i3 ce IOKaxaT U MO-00mu paBeHCTBA OT Te3X B
(2). 3a nponanomm uncaa 0 < k,r < p—'1 o3navaBame :

Cir = {XIX C{1,2,...,p},1X] = k,o(X) = r(modp)}.

B cuna e creamara
Jlema. 3a Bcako 1 < k < p—1 nmame

sksr o
Crol = [Cral = +++ = 1Cuysl = 5 (1),

Jokasatencrso. 3aBcako § < r < p—1 me nmocrponm Guexuus ¢ : Cro — Ck . 3a
Ta3u nen me pabotuM no Moy p (T.e. ¢ octaTbIUTE, KOUTO JABAT C'bOTBETHUTE YUCIA
npu geiexue Ha p). SIcHO e, ue mpu mageno r chmecTByBa efmHCTBeHO 0 < c < p—1
TakoBa, 4e k¢ = r (T.e. ABeTe CTpaHM Ha PaBEHCTBOTO AABAT €JHAKBU OCTATBIA NPHU
nenenue Ha p). Cera medunnpame m3obpaskeHMETO @ upes o(z) = {z + c|lz € X}, T.e.
MHOKecTBOTO ¢(X) ce nonyuasa ot X c npubassne Ha ¢ (IO MOAYN P) K'bM BCEKH elle-
MmenT Ha X. SlcHo e (mokaskere crporo!), ue ¢ : Cro — Ci, e buexuua u nemarta e
AOKa3aHa, 3al[0TO :

|Crol +1Chal + -+ +|Chp1| = (Z)

14



Hexa cera A€ Up u X = AN{1,2,...,p}, Y = An{p+1,p+2,...,2p}. Torasa A= XUY,
T.e. ako |X|=k, o [Y|=p—k. Hexap—1>k > 1. flcHo e,ue 3a gageHO MHOXKECTBO Y
CBIOECTBYBa ChOTBETHO © TakoBa, Ye X € Ci,. Toit kaTo Y-1mure MoraT fa ce nsbupat

1 .
o p = (? HaUMHa, TO CbIIECTBYBAT TOYHO — P n3bopa 3a X. Ilpu k =0
p—k k p\k

mmame A = {p+1,p+2,...,2p}, a npu k = p cvoreeTo A = {1,2,...,p} u Tesm OBe
MHOXXECTBa Ca OT Co. CuenomaTenno

lp—l D 2 P P 2 %
=SS0 E0 )40
' p,; k) p ,CZ_; k) “r\\»p ’
KaTo IoCJIE€qHOTO PaABEHCTBO € ,u;06pe HU3BECTHO T']::)K,HGCTBO 3a OMHOMHUTE Koed)mmeHTn

1 2 .
Cera ot (1) 3axaouaBame, ye |Co| = " ((;) 2) +2.

N3nonssane Ha opOuTH

Hexa A = X UY, xbaero X u Y ca ceuennara Ha MHOxecTBoTO A € U, cbot-

. BeTHO ¢ MHOKecTBaTa {1,2,...,p} m {p+1,p+2,...,2p}. Pasrnexname nsobpaxeHeTO
T:U0, - U, ,u;eqmrmpa.no C pPaBEHCTBOTO T(A) = {r+1lz € X} UY, xato oTHOBO
pa60vaI mo Moayx p. JlecHo ce Bwkaa, ue T(A) = A camo npu A = {1 2,...,p} wim

={p+1L,p+2,...,2p}. Ia npenmonoxum, ye T(A) # A. Pasraexxname Op6I/ITPITek
Ha A otnocuo T, T.e. pemmata A,T(A),T?*(A),...,T?"'(A), xbaero T*(A) = T(T(a)) u
T.H. Tt xaTo T(A) # A, o |X| = k, xbrero 1 < k < p—1. Ocsen ToBa € scHo, ue

o(T(A)) = r+jk. Ho uncnata r,r+k,...,r+(p—1)k JaBaT pasaMuHKU OCTATBIM IO MOAYI

P ¥ CIE€JOBATEIHO MHOXKECTBATa A, T(A), ...y TP"Y(A) ca pa3sanyHM M BCAKO OT TAX IPU-

HaJJIeXy Ha TOUHO efuH oT KinacoBere Co, Cy,...,Cpy. OcBen ToBa Bcsaiko A ¢ T(A) # A

1 /(2 :

IPUHA,IIEXKU Ha TOYHO efHa opbura Ha T, T.e. CBHIIECTBYBAT TOUHO — <( ; ) - 2) TaKu-
e e L2 | o

Ba opbutu. Topa mokaspa, de |Cy| = |Cq| =+ = |C;21] = > ~ 2 ) n n3nosnsBaitku

(1), namupame [Col.

Pemenruero Ba Huxosann HuxoJsos

) I/I,u;ea'ra Ha Huxonaii e CBHBBbPIICHHO PAa3JIMYHA OT M3JOXKECHUTE OBE YUCTO KOM-

OMHATODHM peIleHMs M CBeXAa 3ajayaTa OO0 CTAHAAPTHA airebpuysHy IMpecMATaHMA

‘ 2r .. 2«w
3a nenTa Toil BBBEXJA KOMIIIEKCHOTO YMCIO w = €08 — + isin — u noamHoMma t(z) =
p

(z —w)(z —w?)...(z —w?). Toit kato 1,w,w?,...,wP"! ca BcHUKU KOpEHM Ha MOIMHOMA
2? — 1 m w® = wb mpu a = b(mod p), To ‘
t(z) = ((z - 1)(= - w).. w”_l)) ~1)% = g% — 227 +1.

Ot gpyra cTpana oT bopmMyUTe Ha Buer sa KoepMIEHTa TIpeJ| ¥ moaydaBame
-2 = E (=1)Pwiw? .. W'
1<) <82 <. <ip<2p

Tk KaTO p € HEUEeTHO YMCJIO U FOPHATA CyMa € B3eTa N0 BCUYKU P-€/IEMEHTHHU [10IMHO-
xectBa {i1,12,...,1p} Ha {1,2,...,2p}, creaBa, ye paBEHCTBOTO MOXKe Aa Ce 3aIMIle BbLB
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i S=Zw”(A)=2,

A€U,

KaTo G6poAT Ha chGUpaeMuTe B S e TOUHO (2;) Hexa A € C,, T.e. o(A) = r(modp).

Torasa w”(A) = w’ u OpoAT Ha cbOGUpaemMuTe B S, KOUTO ca pa,mm HA W', € a, = |C}],

r=0,1,2,...,p~ 1. CrenoBaTesHo ropHOTO PaBEHCTBO MOX€ [a Ce 3amuile BbLB BUIA
3) ~ (ag — 2)® + ayw! + -+ +_a,,f1w”'1 =0.
Peumrenna, NO-HATATbK C€ OKa3Ba c:ie,:maffa, et

Jlema. Hexa b, b1,...,bp—1 ca nean umcna, 3a KOUTO Z biw' = 0. Torasa by =

1=0
by = 1 ,

I[oxaaa'renc'rao. 3a moka3aTencTBOTO Ha TO3u pedyaraT Huxonat M3HOA3Ba (u
,JJ;OKa.3Ba) ,1J;06pe M3BeCTHMA (AKT, Ye aKO p e IPOCTO UMCIO, TO MOJIUHOMBT f(z) =
Pt 4 P2 4. + z + 1 He MOXke Oa ce mpencTaBy KaTo [IpoMu3BeJeHUe Ha B3 HEKOH-
CTaHTHA NONMHOMA C palMOHaNHK KoepummenTHu. (3a M10003HATENHWTE UATATENU I
oTOeneXuM, Ye Hepa3lIoKUMOCTTa Ha f(z) cienBa JI€CHO OT U3BECTHUA Kpn'reprm Ha
Aiizenmmaiin).

Hexka h(z) e ciaemuuaT moamHOM

h(z)—sz.

i=0

Ot ycnosuero Ha neMara uMame, 4de h(w) = 0. Tsit kato f(w) = = 0, cuaessa,

-1
w-—1
ye moamHomute f(z) u h(zr) He ca B3ammuo-mpoctu. Heka g(z) e Texmusar Haii-ronsam
obm meauren. Torasa ¢(r) e MOIMHOM C PAIMOHANHM KOePUIMEHTH (TOBa clenBa OT
ajaropuTbma Ha EBKINI 3a DOAMHOMM), KaTo cTemeHTa My e noHe 1. Twnit kato g(z)
memu f(z), oT HepasmoxuMocTTa Ha f(T) crenpa, e g(z) = c.f(z), kpheTo ¢ e pamm-
onanno umcio. Ho g(z) meam h(z), T.e. f(x) cbpmo genu h(x) u moHexe cremeHTa Ha
h(z) me HagMUHaBa p — 1, 3axniouaBame, de h(zx) = b.f(z), kbaero b e koucranra. Cren
CpaBHfABaHe Ha KOe(QMUIMEHTUTe B ABeTe CTPAHU Ha TOBAa PABEHCTBO HMOXydaBaMe, ue
b()-—-'bl ="'=bp_1 =b

Cera na ce BbpHeM KbM paBeHcTBOTO (3). OT IeMara ciensa, ue ap — 2 = a; =

P
= dp-1 U THHk KaTO ag+ a1+ -+ ap_y = | (paBeHctBO (1)), TecHO HaMupaMme, de

1 /(2
a0=|CO|:—<< p) —2) 12,
p\\p |

Hakpas me orbenexum, ye pemenuero Ha Hukonait Huxonos mo cwmectso e
eVH U3AIEeH aJrebpudeH MeTOH, KOITO MOXe Oa ce M3II0J3Ba 3a pellaBaHe U Ha JpY-
'Y, OOCTa MOo-00IY KOMOUHATOPDHMA 3a0aYM. -
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B To3u Gpoit BM mpefiaraMe BCHMUKH 3aa4YM OT MaTepUadHuTe Ha kypuro aa MOM’95,
KOMTO He 6AXa BKJIIOUYECHHU B cmc:reaa:re.nna:ra 'réma. Onnraﬁ're ce A 'M pemrTe CaMOCTO-
ATENHO, & AKO HAKOM BM 3a’rpy,mm’r, muuIeTe HM, 3a A B M3IPATHM TEXHUTE PelIeHMd.
Ouaksame pamIMTe IMCMa ¢ KOMEHTapH, pemeRnus u 0GoGmenns. Han-mnepecmue ot
TAX me 6b0aT Ny6AMKYBaHM Ha CTPAHMIOWTE HA COMCAHHMETO.

AnreGpa

3anaua 1. Hekaa> 0, b > 0 u ¢ ca nenu uncaa.
Ila ce nokaxe, Ye C’hIIECTBYBA €CTECTBEHO UMCJIO N

M UeNH YNCHA £1,22,...,Zn, Y1, Y2, - - -, Yn TAKMBA, Ye
Zz =a, E y,—bn Ez,y,_c
§=1 i= i=1
(IIBerma)
3anmaua 2. Heka n > 3 u a1,a2,...,a, ca pean-

HHU uMclna, 3a KouTo 2< a; <3,71=1,2,...,n. ‘Axo

S=a+az+ -+ a,, na ce HOKaxke, Ue
a? + a3 — a2

a1 +az —as

2

a3 +a} —a} a2 +al—a

as +az — aq

25 — 2n.

2
Gp+a —ay —

(Yxpaiina)

3ampua 3. Heka a, b ¥ ¢ ca naieHd nonoxuTten-
HM peannu uMcia. Jla ce HAMEPAT BCUUKM TI0JI0MKM-
TeJIHU peasiHM YMCIla T, Y M z, 338 KOUTO T+ Y+ 2 =

a+b+cu dzyz — (a®z + b2y + c%z) = abe.
(CAILD)

3anaua 4. Heka R e MHOMecTBOTO Ha peanHn-
Te uncna. Cobmectsyba au ¢ynkuma f : R — R,
H3'LIHABALIA CICIHNTE TPH YCJIOBMA:

(a) cbmecTByBa noaoxuTeNHO UMcAo M TakoBa,
ye —M < f(z) < M 3a Bcako z € R;

(6) (1) =1;

(8) ako £ # 0, To f(z + = ) = f(z) + (f( ))
(YKpa,ﬁEa.)

3anaua 5. Heka n >3 v z1,z2,...,7, ca peal-
HM YMCJla, TaKuBa ue T; < Tij4y nNpn 1 <i<n—1.

- 1e BC,CAwAB u nexa”ﬁ'

Ia ce nokaske, de

71(71—- 1) E:t x]

i<y

n—1 n
PG N DICERIES
i=1 j=2 B

(Anonns)
I‘eomei'prm - |

3anaua 6. la ce Znokayke, ye B paBHUHATa Ha
AABC chbiiecTByBa €IMHCTBEHa TOukKa X, 3a Ko-
aro XA? + XB? + AB? = XB? + XC? + BC2 =

X C’2 + XA+ CA2
'(I"epma.mm)

3anaua 7. Hexka D, E u F ca AonupHUTE TOU-
KM Ha BIMCaHaTa B AABC;oxp'bmHoc'r C'bC CTPAHM-
BBTPeHNa TOYKa 38

- AABC TaxaBa, 4e BiucaHaTa B AX BC OKpBHKHOCT

ce nonupa 10 BC, CX u XB B Toukute D, Y u 7.
Ila ce nokaxe, yue EFZY e BIACaH YeTUPHDBI'BA-
HHK.

(Typums)

3anaua 8. Boppxy crpamure BC, CA u AB Ha
octpobrbiien AABC ca BaeTn CHOTBETHO TOYKK A1
n Az (A; e mexxay A; v C), By v By (B e mexay
B, u A) u Ci u Cy (C; e Mmexxny C, u B) Taxa,
ye §AA1A2 =4 AA2A1 ——-4 BBIB2 :q BBzBl =
JCCi1C2 =4 CC2C;. IHa ce nmokaxe, ye_ LIeCTTe
BbpXa Ha TPWBLI'bJIHUIMTE, OIpelelleHN ChLOTBET-
Ho or npabute AA,, BBy, CCi u AA3, BBy, CCs,

JIeXKaT Ha €JHA OKPbMKHOCT.
' (Ykpaiina)

3anaua 9. Heka A1 A3A3A4 € TeTpaeasbp ¢ ueH-
tpoua G u A}, A}, A, A} ca npeceyHuTe TOUKM Ha

.npaeute GA,, GA3, GA3 u GA4 c onucanata cdepa
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okoJio A1 A3A3Ay.
GA1.GA2.GA3.GAy < GA}.GAY,.GAL.GA)

Ila ce nokaxe, 4e



H

‘1+1i1+1 SR S S S

GA,  GA, GA, GA, = GA, GA; GA; GAs
(CALI)

3anmaua 10. Heka ABCD e U3I'bKHaJl YeTUPH-
brpaHuK ¢ e S u K, L, M, N ca cbhboTBeTHo
BBLTpEmHN ToukM 3a crtpaunte AB, BC, CD, DA,
3a KOMTO C’BLUIECTBYBa TOYKAa B'LB B'LTPEIIHOCTTA Ha
ABCD, 3a koato OKBL u OMDN ca ycnopennu-
wi. Jla ce mokaxe, Ye ako S M Sy ca ChOTBETHO
avnara Ha YeTHpUbrbaHMIMTe ONAK u OLCM,
10 VS > V51 + V5.

| (JaTBUA)

3anaya 11. OkpbkHOCT npes BbpxoBete Bu C
Ha AABC npecuua crpanute AB u AC B ToukuTte
C’ v B'. Ila ce nokaxe, ue ako H u H’ ca op-
ToleHTpoBeTe HA Tpubrbaunmuure ABC u AB'C,
To npasute BB', CC’' v -HH' ce npecuyar B eaHa
TOYKa. E ‘
(Konym6us)

Teopma Ha umciaara ¥ KomOunaTopuka

3anaua 12. Heka k e ecTectBeno umucno. Jla ce
JOKaXke, ye c’hillecTBYBaT Ge36poiiHo MHOr'o TOUHHM
KBaApaTH oT BrAA n.2¥ — 7, kbaeTo n e ecTecTBeHO

YyHKCJIo.
(PymbHus)

3anaua 13. Hexa Z e MHOXeCTBOTO Ha LeJu-
te uucna. Jla ce Jokaxke, Ue 3a NPOM3BOJIHM LENH
uuciaa A u B cepmectByBa wano yucio C, 3a ko-
eto MHoxectBata M; = {22+ Az + Blz € Z} u

M, = {222 + z + C|z € Z} ne ce npecnuar.
(PymbHus)

3anaua 14. Ila ce HaMepAT BCHYKH eCTECTBEHH
uMcHa T M Y, 38 KoUTO T + y? + 23 = zyz, kbAeTO 2
€ Hali-roJIeMUAT OGII JEeJUTeN Ha T MU Y .
(Bbarapus)

3anaua 15. Ha exno napTv npucbcTBaT 12 ny-
M, KATO BCEKH Pa3MeHd Mo3ApaBm.c TOUHO 3k+6 oT
OoCTaHaJMTe. 3a BCEKU JBaMa IPUCHCTBaIlM GposaT
Ha Te3U, KOUTO PA3MEHAT MO3JPaBH, € eIUH M CbIIL.

Kosko AymM mpMc’hbCTBAT Ha TOBa MapTH?
(Mpaanaus)

3anmaua 16. CobilecTByBa JiM €CTECTBEHO YMC-
J0.71 > 1 33 KOETO MHOX€CTBOTO Ha €CTECTBEHMTE
yMcaa MoxKe Ja ce pa3bue Ha n Henmpa3HM MoaM-
HOXECTBa TaKa, Ye CymaTa Ha BCekM n — 1 uucha,
B3€TH OT n— 1 OT Te3u MHOXKECTBa, Aa NPUHAAIEKN

Ha OCTaHAJIOTO MHOXECTBO?
(Benapyc)

3anaua 17. Heka p e HeUeTHO NMPOCTO UMCJIO.
lla ce HaMepAT ecTeCTBEHM YMCIa T M ¥, 33 KOUTO -

18

z < y u uncioto /2p — /T — |/ e HeoTpHUATENHO
M B'Bb3MOXKHO Half-MaJiKo.

(Tepmanun)
Penunn

3anaua 18. CbmecTByBa i peautia F (1), F(2),
F(3),... oT HeOTpHUATENHM LeM YAC/IA, UINDbIHA-
Ballla CJIEAHUTE YCIOBUA:

(a) Bcako ot umcnaTa 0,1,2,...
peauuaTa;

(6) BcAko ecTecTBeHO uKcio yuyacTBa Ge3bpoiino
MHOrO I'bTH B peIvLaTa;

(8) 3a Bcako n > 2, F(F(n'%)) = F(F(n)) +
F(F(361))7

ce ChbADbPXKa B

(Yxpaiina)

3amaya 19. 3a Npou3BOJHO e€CTECTBEHO UMC-
o T 2> 2 Heka p(z) € Haii-MaJIKOTO NMPOCTO YMCJIO,
KoeTo He aemm z u p(1) = 2. Axo p(z) > 3, osna-

. YyaBaMe C q(z) HNpOU3BEACHUETO Ha BCHYKH IIPOCTH

uiCiIa Mo-MalkH oT p(z), a ako p(z) = 2, nedpunupa-
Me ¢(z) = 1. Pasraexkname peauata zg,21,22,... ,

x x
3a KOATO Zo = | ¥ Ty = LE)LL) npu n > 0. Ja
9(ZTn
ce HaMepAT BCUUKHU N, 3a KOUTO T, = 1995.

(Monma)

3anavya 20. Heka zy, 29, %3,.-.
peaJIHM UMCJIa, 3a KOUTO

ca MOJIOKHUTEJIHA

-

zh = z],
j=0"
mpu n = 1,2,3,.... Ila ce mokaxke, ye 3a BCAKO N
1 1
2— 5;_—1 <z, <2- F

(HoBa 3enanmus)

3anaua 21. 3a BCAKO eCTECTBEHO YNMCJO N Ae-
¢unMpaMe MHAYKTHBHO f(n) no ciensusa naumn: f(1)
= 1#u f(n+ 1) e Hali-ronaMoTO UANO YKCAO M Ta-
KOBa, Ue C'HUIECTBYBA APUTMETHYHA [POrPECUsi OT
ecTecTBeHM YMCla d; < a3 < - < Gy =n M f(a1) =
f(az) = --- = f(am). Ila ce nokaxke, 4e C'hHIECTBY-
BaT eCTeCTBEeHM YMcla a U b TakuBa, ue f(an +b) =
n + 2 3a BCAKoO n.
(Punnanama)

3amaua 22. Hexa N e mHoxkecTBOTO Ha ecTec-
TBeHUTe yMciaa.  lla ce mokaxe, ye chbUIECTBYBa
emuncTBeHa ¢yukuus f : N — N Takasa, ue f(m +
f(n)) = n+ f(m + 95) 3a Bcako n,m € N. Ila ce

namepu f(1) + f(2) +---+ f(19). ‘
(Muama)
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OBOBINEHVE HA EOQHA 3AIIAYA
HA KMPWUJ IOYEB

Xaum XammoB, Bapua

Onpasnan MHTepec B Hay4YHOTO TBOPYECTBO Ha O'biarapckus MaTeMaTuk Kwpun
Joues (1930-1976) npencraBasBaT HAKOM PE3YJATATH OT 06IacTTa Ha eleMeHTapHa-
Ta FeOMeTpUsA, HOJIYUYEeHN OT HErO 10 BPEMETO, KOraTo ToH pbKoBoZeme IOArOTOBKATA
Ha NPOEKTO-oTGOpUTE HM 3a MEXAYHAPOIOHUTE oJuMIVaiu. B npe06n‘a.,na’.nama:ra cu
YaCT Te3U pe3yaTaTU ca NybIuKyBaHU mofh GopMaTa Ha 3aJauM, 6JecTAIM C'bC CBOETO
OCTpOyMHUE, ' 1

Emna ot Te3m 3anaum me 6bOe 06eKT Ha pasraexnane u obobmienme B HaCTOA-
mata cratud. B Hes ce cbabp)ka oTkpuTa oT Kupun IloueB uMHTEpecHa 3aBMCHMMOCT
MEXAY JUIa B DIECTQbI'bJIHMKA. JafavaTa Oe Beue BEeIHbK 0606ma3ana. B oIpeniesieHa
nocoka B paBorata [1] Ha CBerocnas Bunues.

3anaua (Kupua IloueB). Hexka usnmbkmanuar mecTobrbinuk A;A;AzAy4AsAsg
vma jrme S u Toukute Py, P, u P5 ca CBOTBETHMTE Cpeq Ha JUAroHaaIuTe My A;A4,
A2A; 1 AzAg. Ako S) e nuneTo Ha Tpubrbiavka Py PPy, 51 Sy — - IMHETO Ha. MEeCTOBIBII-
HUKa C B’ngOBe cpeIuTe Ha CTPaHUTE Ha NaJEHUA MECTOBbI'bIHUK, Oa C€ NOKaKe, ue

S] +Sz = —S ((blf[l" 1)

TyK ¥ NO-HATAT'bK NOJ JWMIE Ha U3MbKHAJI MHOTObI'bIHMK A1A;...A,, ako He e
Ka3aHO IPOTMBHOTO, Ille pa3bupaMe OPUEHTUPAHOTO MY JIMIE, T.€. IMIETO MY, B3€TO C'bC
3HAK IIIOC MM MUHYC CIOPEe] TOBa HaJIH 06x0'bT HA MHOIO’bI"bJIHHKA II0 3aTBOPEHATA
HavymeHa auEMA A1A;z... ApA; cTaBa B NOJOKUTETHA MIN OTPHIATENHA IIOCOKA :

Ille 0606mym 3aBMCUMOCTTa, OT 3aauaTa Ha Kupun Joues oT mecTOBI'bIHMK 33
MHOTO'LI'bJIHMK C IPOM3BOJIEH Opoit cTpamu. 3a IelTa ONpeIBapUTENHO e M3BbPUIMM
eIHa IPOCTa KIacCUOMKAIMsI Ha OUATOHAJINTE B MHOTOLI'bIHHUKA.

Ila pasranenaMe garoHaIUTe Ha NOPOU3BOJEH IMECTOBI'bIHMK A;A;A3z3A4AsAq
(pur.1). Nuaronamurte AyAs, AzAs, AsAs, AsAe, AsAy, AsAs CBbpP3BaT BbPXOBE Ha lIec-
TO'bI"bJIHMKA, B3eTH npe3 equd. Llle ru mapuuame duazonaau om nspeu xaac MIM IPOC-
To 1-duazonaau Ha MeCTObIbIAHMKA. JlMaronaiaure A1A4,A2A5,A3_Ae,' KOMTO CB'BP3BaT
BbLPXOBETE Ha MECTOBI'bIHUKA, B3€THU IIpe3 JIBa, e HapudaMe HETOBU 2-duazonasu. 3a
yao6CcTBO CTpaHUTE Ha MIECTObI'bIHMKA I[e HapUYaMe HETOBU HYAd-Juazonaay.

Ananorvuna xnacuuKamsa me HaIpaBMM M IO OTHOMNIEHME HA JMArOHAJUTE Ha
MHOTO'BI"bJIHMK C NpoM3BoJieH Opoit cTpamn. [Imaronaiaure, CBbp3Ball¥ BLPXOBE Ha
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MHOrO'bI'bJHMKA, B3€THU Ipe3 k Bbpxa, e HapudyaMe HeroBu k-duazowaau; TykK k =

2

‘ n
0,1,2,..., [—] ~ 1, kbaeTo n € GpPoAT HA CTPAHMTE HA MHOTOBLI'bIHUKA.

<

dur. 2

Cpemure Ha k-IuaroHajuUTe Ha IPOM3BOJEH MHOTOBLI'LIHMK Ca BbPXOBE Ha HOB
muorobrbauvk. 1lle ro mapuuame (k 4+ 1)-eu cpeden Muozoszsanun ma wsxommmusa. Lle
pasriexmaMe caMo- TAKMBA MHOTOBI'BIHMIM, KOUTO Ca M3I'LKHAIK 3aeQHO C BCHYUKM
CBOM Cpemuyt MHOrobrbIEMIM. OpUEHTUPAHOTO JUIle HA W3XONHWUA MHOIOBIMbIHUK INe
GerexxuM ¢ S, a OPUEHTUPAHOTO JUIE HA k-tma cpemen MHOrobrbIHMK — C Sk, k =

B HOBUTE O3HAUYEHUA 3aBUCHUMOCTTA OT 3ajavaTa Ha Knpnn ,HOqu e ce 3anuiie

3
taka: 51+ S3 = —S. Cera e necuo ga A 0606myM 3a NPOU3BOIEH MHOTOBI'BIHUK C

4
yeteH Opoit cTpanu.

Teopema 1. CymaTa oT muaTa Ha CpeJHHTE MHOIO'BI'bIHMIM C HEYETHH HOMEDA,
Ha MHorobreaHuka A;A;...Ayn, € paBHa Ha ZS’ KbaeTo S e jgumeto Ha AjA;. .. Ayn,.

Ilpemqn ma AOKaKEM TeopeMaTa, e ce cIpeM HaKpaTKoO Ha HAKOU CBOMCTBa Ha
IIOHATHUETO NCEBAOCKAIapPHO IPOU3BELEeHIE, KOUTO Ile M3MoJI3BaMe IIPpU goKa3aTelCTBa-
Ta. '

—_— —-— .
Hexa OA; u OA; ca aBa HeKOoJIVMHeapHM BEKTOpa B PaBHMHATa C OOIO Hayalo

— —
(¢ur. 2). Icermockanapuo npoussenenrte OA; AOA; Ha Te3u BEKTOPH Ce HAPUYA OPUEH-
THUPAHOTO hun,e Ha ycnopeauuka OA; AzA;. Ako iaeK'ropnTe OA; n OA; ca xonuHeapH#,
. ‘
mo gedummimsa ce cumra, ye OA; A OA,; = 0. 7
JlecHo ce U3BEX AT ClleQHUTE TPU OCHOBHU CBOICTBa Ha IICEBIOCKAJAaPHOTO IPO-
U3BEAEeHME: ~ "
_— — —_— ——
a) OAI A OA2 = —OAg A OA],
— _—  —— —_— —_ —
6)(AOA1) A OA; = OA, A (AOA;) = MOA; AOAy),
KBJETO A € MIPOMU3BQJIHO PEaJHO YUCIO;
— _— — _— —— 3 ——
B) OA1 A (OA2 + OA3) = OA] A OAz + OA] /\ OA3,
—_— —_— e N
kbaetro OA,, OA; nu OA; ca Tpu IPOU3BOJIHM BEKTOpa C OO0 HAYaJIo.
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C nomomTa Ha ICEBIOCKaJapHOTO IIPOM3BENEHME IIONydYaBaMe CIENHOTO IIpec-
TaBfHe H& OPMEHTHUPAHOTO JHIle Ha IIPOM3BOJEH TPWbI'bJIHUK:

‘ 1
(1) SOA)AQ = E(m;AEZ;)'

LIle namepuM 11ogobHO npencTaBAHE 3a OPUEHTUPAHOTO JHIE Ha NIPOU3BOJIEH W3-
I'bKHAJ MHOTO'bI'bJIHUK. ,

Hexka O e npousBoHa B'LTPENIHA TOUKA 33 U3I'bKHAINA MHOTO'BILIHMK A1 A, ... A,.
Cymupaiiky opMeHTHpaHNTE IMIia Ha € JHAKBO opueHTHUpanuTe ¢ A; Ay ... A, TpwbI'baHN-

m QA Az, OAzAs,...,0A, A, 3a opueHTHpAHOTO IuLE S Ha MHOTOBI'bJIHMKA A1A3... A,
mosiy4aBaMme: .
(2) ’ S = Z SOA.'AH-I = Z OA /\ OA;.{.]

i=1 i=1
Tyx 1 mo-HaTaTbK, HOMEPUMPAHETO Ha B'bPXOBETE Ha MHOIO'BIBJIHUKA M€ U3BbLpIIBAME
IUKJINYHO, T.€. Ife cuuTaMe, 4ye Apyp = Ay, Anye = Ag, ..., Angi = Ay, -
JlecHo ce noka3Ba, ue popMmynaTa (2) ocTaBa BsApHa M KoraTo O e IpOM3BOIHA,
He oDe3aTeNHO BbTPEIIHA 3a MHOTOBI'bIHMKA A1 A; ... A, TOUKa OT paBHMHATA MY.
Hexka cera A1A;...A, e IpousBoleH U3I'bKHAI MHOTObI'bJIHMK, BCHYKM CPEIHU
MHOTO'BI"BJIHMIM Ha KOTO ca cbmo u3mbkaaau. Cpenmara na (k — 1)-mmaronana My

AiAiyi ma osmawam ¢ EF (i=1,2,... mk=1,2,..., [%] ). Torapa k-MAT cpefieH MHOTO-

BIbJIKMK Ha A1A;... A, me e EfEf .. E,’: (Hda orbenerxuM, ue npu k = [;—l] B ciay4yas

Ha YETHO n B NOCJIEHOTO o3HaveHue mmame ocoGenoct. Ille s pasraename mo-mouxy.)
C noMomra Ha dopmyna (2) aunero Sy Ha MHOTOBI'LIHUKA E"E" . E¥ ce npen-
CTaBs BBB BUAA:

n N 2
(3) , S’i; -—E) A -—E)1+11

3

b | —

=1

n 7 ;
KaTo k # [5] npm 4eTHo n, a U e Npon3BOJHAa TOYKa B PaBHUHATA.

i ——k . n
Karto B3emeMm npeasuf, ue OF; —(OA /\OA,+;,) 1=1,2,...,nk=1,2,. [2], C

' nomomira Ha cBoifcTBa 6) 1 B) Ha nceBAocxanapHo'ro nponane,zgelme ot (3) nonyvyasame

Sk = 3 Z '2‘(0A£ +\0Ai+k) A (EOAH; + 0Ai+k+1’) = :

1 n
gz (‘)X AOAis + - Z OAirk A OAirprs + 2 Z OA: AOAirins + 2 Z OAiri A Odip1.

=1 i=1 1=1

Ho cnopexn (2):
Z OA; A OA,+1 = 28.

i=1
Ocsen ToBa ot (2) caenpa, ue:

Z OAir A 0A,+,,+1 = Z OA: AOA4 =2S.

i=1 _1_1
21



Torasa

(4) Sk = -s + = Z OA A OA,+,,+1 += Z OAisr AOAip.

i=1 =1

n
Ia u3sacHMM cera croMeHaTaTa MO-rope ocoBeHoCT B clyyas k = [5] pU YEeTHO

n. Hexa n = 2m (m 2 2). Torasa k = m. O3nayenneTo Ha m-ua cpefeH MHOTO'bI"bIJIHNK
MoXeM na 3amumeMm Taka: ET'EF...EnER., .. .E3 . Bwpxnr E* e cpena ma amaro-
Hajaa A;Aiym. Ho momexe Aji2m = Aj, KakTo clefBa OT IMKINYHOTO HOMepHpaHe Ha
BbpPXOBeTe Ha MHOTOBI'BIHMKA A1A;z... Am, TO AmyjA(mis)em = AmsjAjiom = AmpjAj =

AjAjm. Cne,z:ona:renno En.; = ET, j = 12,...,m. Bwkgame, ue B 0O3HaUEHUETO
ET'Ey...ERER,, ... ES, Bbpxosere En,,,..., E}, mosrapsaT Bnpxosere ET*,...,El B

CbIOUA MM Den. Omdpai‘nm ce Ha HauyWvHa, IO KOWTO M3BeAoxMe dopMmyna (2), moxem
JAa HaIpaBUM M3BOJ, Ye B PasrieXJaHWsa clydaif AacHara crpaHa Ha dopMmyaa (3) me
nane He mumero S,, Ha MEOrOBIrbaEuKa ET'ET ... ERER. ... E} | a ynBoeHOTO MYy anue
25,m. CBIOTO eCTECTBEHO BAXKM U 3a HEMOCPEACTBEHO CleABamaTa oT (3) dopmyna (4).
Erto samonpun =2m u k = ‘m BMecTo popMya (4) me MMame:

2S == -S + = ZOA A OA,+m+1 Z OA,.H” A OA:+1-

: t—l =1
Kato mnonaga.wre, e A,‘+1 = A,’+2m+1 (n,opa.,zm ITHKIHYHOTO HOMepnpa.He), moc-
JE€JHOTO PABEHCTBO MOXKEM a ONPOCTHMM MO CAeOHNA HAYMH:

(5) S = -s +3 }:OA A OA,+,,,+1

=1
B cayuyanre k=1 u k =2 popMmyna (4) 'c'b'mo Ce ONpOCTABa, KAKTO CI€eABa:

(6) sl = —s +3 }:OA AOAirs

i=1

(7) | S, = —s 4= ZOA A OAzps.
. t=l
Cera Beye MOXKeM a IPUCT'BIMM KbM ,z:oxa.aa:renc'mo'ro Ha Teopema 1. 3a ofnpe-
ZelEeHOCT me NpeanonaraMe, 4e m = 2p + 1. B crorsercreue ¢ dopmymn (4) — (7), 3a
IMuaTa Ha CPeJHWTe MHOTOBIBIHMIM C HEYETHM HOMepa Ha M3XOJHMA MHOTOBI'bIHUK
AlA;. .. Ay nonyqa.naue

S1 = -s+ ZOA ANOAi;

t.-l

1
S3=35+3 Z OA; A Ois + }: OAizs A OAin

t_l t=1

(8) e SRR
Sm_z = -s + = Z OA: AOAipms + = ZOA.+,,.-2 A OA,+1

c—l =1

S+ = Z OA: A OA.+,,,+1

t—l

1
Sm—z
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Torapa npu nowieHHo chL6Mpane Ha pasencTpa (8) cbbupaeMmuTe BLB BTOPATA U
TpeTaTa KOJOHKA B3aMMHO me ce yrmmoxat. 1lle moaywmm:

m

51+Sa+‘;"+sm—2+s =IS)

KoeTo n Tpabpame ga mokaxxeM. CiydaaT m = 2p ce pasraexia aHaTOCMUHO.
JloxasanaTa TeopeMa MoKas3Ba, 4ye B MHOIO'bI"bJIHMK C YeTeH Gpoit cTpanu cyMaTta
OT IVMIIATa Ha CPEAHMTE MHOTO'LILIHMIM C HEYETHM HOMEpPA C’bCTABIABA CTPOLO OIpe-
ZelleHa YacCT OT JMIEeTO S Ha M3XOLHUA MHOTO'bI'bIHMK. KakTo me BummM cera, nogoben
dakT e B cuna ¥ 3a cyMaTa OT JWMaTa Ha cpe,zmwre' MHOTO'bI"bJIHMI C YETHH HOMeEDPa.

Teopema 2. CymaTra oT .IuMIaTa HAa cpe,mzm're MEHOTOBI'bAHMIK C YETHM HOMepa
m ——
Ha MHOrO'bI"bAHMKa A1 Az ... Ay, € paBHa Ha -—4—-S K'I:}Ie’I‘O S e Jmne'ro Ha A1 A5 .. A
Hoxasameacmeo: 3a onpeleneHoCT me npe,m:[ona.rame yem =2p+1. B cvor-
BercTBue ¢ popmynu (4) — (7), 3a munaTa Ha cpeAHMTE MHOTOBI'bIHVIM Ha A;A; ... Ajp
C YEeTHM HOMEpa MMaMe:

1, 1& 5 —
S, = ZS + g ; OA; NOAiys
1 1 2m
Ss4==-S+- OA /\OA. +-= OA; /\OA.
(9) 4 9 8 ; +5 ; +4 +l
1
Sm—l = 5 8 Z OA A 0At+m + Z 0A.+m 1 /\ OAH.].

t—-l t"l

ITpu mounexnso cbbUpane Ha paBeHc'rBa.Ta (9) cbbupaemuTe B'BB BTOpaTa KOJIOHKA, 6€3

NOCJIEeJHOTO, ME CEé YHUIOXKAT B3aUMHO C'hbC <:b6npa.eMMTe OT TpeTaTa KOJIOHKA. Ocaen

TOBa MOCIEAHOTO c'bOMpaeMo BLB BTOpaTa KOJOHKa € pa.BHO Ha HYyJa. ETo 3amo:
m—2

52+54+"'+5 -1=—4—S,

KoeTo ¥ TpabGBame fa AokaxkeM. Caydasar m = 2p ce pasriaexga aHaJOTMYHO.

Or Teopema 1 u Teopema 2 moayyasame ClIeJHOTO
CneacrBue. Cymara oT m«ma:ra. Ha BCHUUKM CPEJHU MHOTO'BI"bIHMIM HA MHOTO-

brouaEuka A1 Az... Asn € paBHA Ha —2-—S, KbHeTo S e AVIETO Ha A1As.. . A

KakTo me BMuM, 3a MHOTOBI'BIHMK C HedeTeH Gpoit CTpaHM CBINO € B CMIa
nofXo6HO TB'bpPAEHME.

Teopema 3. Cymara OT nMIaTa Ha BCUYKMA CPeIHU MHoro'br'annun Ha MHOT'O'b-
2m —1
roiaauka AjAz... A2,y € paBHA Ha ——4—5, KbAeTo S e numero Ha AjA; ... Aypyr.

Jloxasameacmeo: B crorsercTue ¢ popmynu (4) — (7), 3a nrmeTo Ha cpegsuTe
MHOT'O'bI"bJIHUIM Ha MHOTOBI"bJIHHKA A1A,... Aypmyr MMaMe:
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2m+1

S1 ='%S+% ; 52:/\5—/1—':;

1 12m+1___) N

(10) S1=75+3 ; OA; A OAiys
...... e e
Sm=355+3 2 OA: NOAirmri + 5 Y Ohipm A OAis1.

i=1 =1

Torasa npu mouwieHHo cbOupane Ha pasBeHcTBa (10), cb6upaeMuTe BBB BTOpaTa KO-
noHKa, Ge3 moclefHKWTEe OBe, e Ce YHUMIOXKAT B3aVMHO CbC chOMpaeMuTe OT TpeTaTa
kosoHka. OcBeH ToBa, cOOPBT OT HmOCIELHUTE AgBe ChOUpaeMy OT BTOpPATa KOJNOHKA €
paBeH Ha HyiIa. ETo 3amo: :

_2m—1

45’

51‘+’52+"'+Sm
KOMTO Y TpAGBame na JOKaKeM.

B zaxnouenne npeqjaraMe Ha YHUTaTEIA OBE€ 3a0a4Yd 3a YIpayKHEHUE

3amaua 1. [Ipasunen 0CMOBIBIHMK uMa aune S. JIumero Ha OCMOBIbIHWKA C
BBbPXOBE CpeanTe Ha CTpaHUTe My €' S], a JIMIeTo Ha OCMOBI'bIHUKA C BbPXOBE CpequTe
. Ha CpeJHWUTe My IIO rojieMHHa AuaroHaau e S;. Ila ce mokaxke, ue S14+5; = S. YTouHeTe
U OOKaykeTe TBbPAECHMETO, AKO OCMOBLI'LJIHUKLT HE € MpaBUiIeH.

3anaua 2. IIpaBunen ceqMobrbiaauk Ma aune S. Jlumero Ha cenMOBIbIHMKA
C BbPXOBE CpeauTe Ha CTPaHUTE My e S), a JIMUATa Ha CEIMOBbI'bLIHUAIMATE C BbPXOBE
cpeauTe CHOTBETHO HA MAJKUTE M Ha rojeMuTe My auaroHaiau ca S; u S3. Ia ce mo-

5 .
Kaxe, ye S1 + S + S3 = ZS. PopMmynupaiite U goKasKkeTe TBLPAEHUETO 33 IPOU3BOJIEH

ceMO'bI"bJIHNK!

JInTtepatypa

[1] CB. BUIYEB. MaremaTuka u MaTemaTuuecko obpasosanue, Codusa, 1983, 10-31.

He 3abpaBsaiTe na ce aGoHMpaTe 3a CIHCaHUe

MATEMATHWEKA ILJIIOC !
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HAHI/IOHAJIHA IIPI/IPOIIO-MATEMATI/ILIECI{A
I'MMHA3NA

KOHKYPCEH W3IIUT IO MATEMATMEKA
3a nocrpnBafde B ocMu kjaac Ha HIIMTI npes yde6raTa 1995/96 rox.

TEMA 3a Bcuukn npoqm:m, 2 1o 1995 ro.

3amaua 1. Brunmure brau npu BwpxoBere A, B u C nHa AABC’ ce OTHACAT
xaxTo 6:7:11. Touxka M e cpena ma crpanara BC.

a) Ja ce gokaxe, yue AABC e npaBo’bI"bJeH.

6) Jla ce naMepAT rpagyCHUTE MEPKUA Ha < BAM n g CMA.

B) Jla ce nokase, ‘—IeA2—C<AM<AC u AM < AB-;—AC

Pewenue. a) Ila o3HAUMM rojeMuHATa HA BLHIHWA bI'bJ NpuU BbpXa A C 63:
ToraBa oT ycnoBMeTo clefBa, We BBHIIHMTe BraM npu BbpxoBere B m C ca pas-
m cboTBeTHO Ha 7z u llz. Twnii karo BbTpemmure brauv wa AABC ca pasEu Ha
180° — 6z, 180° — 7Tz u 180° — 1lz, To (180° — 6z) +-(180° — 7z) + (180° — 11z) = 180°,

- 360° -
T. e. 360° = 24z. CuepoBarenno = = —24- = 15°. Torasa ¢ A = 180° — 6.15° = 90°,

4 B = 180° — 7.15° = 180° — 105° = 75°, & C' = 180° — 11.15° = 180° — 165° = 15°.

c 6) Tsit xkaTo AM € MeauaHa B npa.ad'br'bnmm TPHUBI"bJIHHAK
ABC, to AM = EBC = BM =CM, t. e. AAMB e paBaOGenpen n
J BAM =3 MBA =175° (uepr. 1).
JCMA =4 MAB+ 4 ABM = 2.75° = 150° (BbHIeEH bI'ba 32
Tpubrbanuk AMB). ‘
B) KaTo npunoxuM TeopeMaTa 3a HepaBeHCTBO Ha CTPaHWUTE
B TpubI'bIHMK 32 AAMC, nonyuaBame AM + MC > AC n Toii ka-

To MC = AM, T0 2AM > AC, . e. i%q— < AM. Ot apyra crpasa, -

J AMC >4 ACM (ronemMunuTe Ha TE3M bLIM U3UUCINXME B TOY-
k1 a) u 6)). Tbit KaTo cpemy MO-TONSAM BI'bI JEKM MO-TONAMA
crpana, To AC > AM. C ToBa ca Joka3aHu HepaBEHCTBATa

A B
Yepr. 1
AC

— < AM < AC. A ot tpubrbauuka ABC cnegsa, ue BC < AB + AC. Twit ka-

2
TO XMIIOTEHy3aTa € ABa II'bTU IMO-TOJAMA OT MeguaHaTa KbM Hesa, BC = 2AM. Taxka

AB+AC

nonydasaMme, ye AM <

3agaua 2. Heka f(z) = (z — a)? + 2? — a® u g(z) = (z + a)® — (2 + a?).
a) Ia ce paznoxat f(z) u g(z) Ha MHONKUTENN.
6) Ia ce pemm ypaBHEHMETO f(z) = g(z).
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| S | 1 1

B) Axo a = 1, na ce HauepTaAT rpa(bmmre Ha ¢ymxpuTe h(z) = —f(a:) + gg(a;),

1 1 :

xbgero ¢ € {-1, 0, 3 2} u t(z) = -—f(:t) - —g(:t), KbgeTo ¢ € [—1,2]. Mumasa au
rpadukara Ha {(r) npe3s HauaJIOTO Ha KOOp,ZIPlHa.THaTa. cucrema? ‘

Pcwcuue a) f(:t) (a: —a)’+ (z—a)(z+a)=(z—a)(z—a+z+a)=2z(z—a),
g(z) = 23+ 3az?® + 3a’z + 4 — z® — a® = 3az® + 3a’z = 3az(z + a).

6) 3a ypasHeHUETO f(a:) g(z) cnen npeobpasyBanuaTa B TOUKa a) HoaydaBaMe
2z(z — a) = 3az(z + a) <> 2z(z — a) — 3az(z + a) = 0. OTHOBO pasmaraMe Ha MHOXH-
remn: z[2(z — a) — 3a(z + a)] = 0 <= z(2z — 2a — 3az — 3a?) = 0. IIpupasnasame aBaTa
MHOMXMWTENA Ha Hyjda. llomryuyaBame npe ypasHeEna: .z = 0 u 2z — 2a — 3az — 3a®> = 0. Ot

OI'bPBOTO YPaBHEHME C€ BIDKIOA, Y€ 3a BCAKO @ YHICJIOTO Iy = 0Oe pemeHne Ha JaOdeHOTO

ypasnerue. IlpuBexxaame BTopoTo ypaBHEeHNE B HOPMaleH BUJ,
1) ‘ (2 — 3a)z = 2a + 3a?.
7 Pasrnexname nsa cnyuasn:

9
I cnygait. 2—3a =0, Te. a= 3" Twsit kaTo nAcHaTa cTpana Ha (1) e paBHa B

8 :
TO3M cayvail Ha 3 # 0, To ToBa ypaBHeHUe HAMAa DeIleHUE.

II cayuait. 2—3a #0, T. e. a # 2. Torasa ypasutmmero (1) mMa enHo pemenue

o = 2a + 3a?
723 | )
3ab6enesxka. IIpu a = 0 u a = —7 KopenuTe | U T2 Ca PaBHU.
2z(z — 1 1
'B) Ilpyn a = 1 mmame h(z) = z(z2 ) + 3:1:(3:3—4- ) =z’ —z+2°+z =2z% Axo
z € {-1, 0, l, 2} rpajmkara ce C’bCTOM €aMO OT UETHPH TOYKH € KOOPAMHATH:
11 ‘
(-1, 00), (55) u 29 (sepr. 2)
, ,
81 .
| v
-2
2
-10 : z
.: 24 :
i, :
ol FE 4 T
YepT. 2 Yept. 3
‘ 2 3 1
3a pyuximsara t(z) nmame t(z) = Ez(z—— )——2—:—(2:—3_’-——2 =gz?—z—3*—z = —2z. Tosa

e nuHeliHa QYHKIMA M TIOHeXe Ae(UMHULMOHHATA M 00JacT e MHTepBal, TO rpadMKaTa
Ha t(z) e orceura. Tl karo $(0) = 0 1 Toukara 0 npuHAIEKH Ha NePMHAIMOHHUA
MHTEpPBAJ, TO rpadwma'ra Ha i(r) MymaBa Ipe3 HaAYyal0TO Ha KOODAMHATHATA CUCTEMA
(vepr. 3).
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3agmaga 3. Ot rpaxg A 3a rpaa B tpwruan asrobyc cbe ckopoct 50 km/h. Cnen
12min or TpbraaHero cM Tolf cpemHal JeKa Kojia, uasama or rpan B cnbc crkopoct |
60 km/h. JlexaTta xona nmpuctursaia B rpax A u ciexn mpecroit or 4 min TpbrHaza
o6patro koM B. Ha 54 km or B Ta HacTurnana asToGyca.

a) Jla ce saMepu pascrosmmero or A po B. -

6) AKo clesi HACTMIaHETO JeKaTa KOJa YBEIUUYM CKOPOCTTa CHM C 35% a aB-
To6ychbT yBeaumum ckopocTTa cu ¢ 4 km/h, Konko MuHyTH NO- paHo oT aBTOGyCa me
IpUCTUTHE jJeKaTa Koia B B? ;

Pewenue. a) Heka nexaTa xona cpema aBrobyca B Touxa C, a ro HacTura B D.

T

A

o
® |

1
D . B

Qe

5%'012 = 10 km, t.e. AC = 10 km. Ia o3na-

umnM CD ¢ z. Bpemero, 3a KoeTo jleKaTa Kona u3MuHaBa nbTa oT C 1o A u ot A no

3a 12 min aBTOGyCBHT Ime M3IMUHE

D, e (lig + 106-:)- :c, a BpeMero, 3a KoeTo aBTo6ycsT mbpTyBa ot C ao D, e 5—3;)- Torasa
1 4 |
10 itz 2 , OTK'bieTO HaMupaMme, 4ye 5(20 + z + 4) = 6z, T.e.5z+5-24 =6z u

6 50
zm I/I 'ra.Ka., pa3crosmuero or A no B e 184 km.

6) Ot D no B aBTOGyChT IDe ce ABIDKH C 54 km [k u Ime M3MHHe Pa3CTOAHUETO 3a

3
60 min. JlekaTa Kona me ce OABWKH ChC CKOPOCT 60 + 100 .60 = 81 km/h u me m3aMuEHe

54 km 3a T - 60 = 40 MmymyTn. CiuenosaTenHo neKaTa Koja npuctura B B 20 mvmyTn

npegy aBTOOycCa.

TEMA 3a npodun MATEMATHKA, 11 romm 1995 rox.

. 11, 7-32\ 3
3anmava 1. laaena e pyrxamara f(z) = 5\3 + — 5 z) - - -;.1:
a) Ja ce pemu mepasencrBoTo f(z) < 1.
6) Ja ce pemu mHepasencTsoTo —12af(z) — 5z + 10 < 0, KBAETO @ € mapaMeThp.
B) a ce mokaske, ue HepaBeHcTBaTa f(z) <1 u —12af(z) —5z 410 < 0 He ca
EKBMBAJIEHTHM 32 HUKOS CTONHOCT Ha NMapaMeTbpa 4.

r) lla ce pemu ypasneruero 3|f(z)| —2[3z - 1|+ 1 = 0.

Lo 1/1 7-3
Pewenue. Mspbpmsame ciaenuure npeo6pa,3ynamm: f(z) = 7 (3- + 72 z) -
3+z 1 7—3z 3+=z 1 | PR |

= - ~ == —_[2+3(7—3z) - = —(2+21 —9z — 18 — 6z) =
7 PR 5 12[ +3(7—3z) —6(3 + z)] 12(2+ 9z — 18 — 6z)

1
5(5 - 1522).

1 , ‘
a) HepasencrBoTo € (5 —15z) < 1. M3BbpmBaMe ekBUBaIE€HTHU Npeobpasysa-~

7
HUA: (5—15z)<1 = 5—15m<12 = —15r < T < m>_ﬁ

6) HepabencrsoTo e —12a.— (5 —15z) — 5z + 10 < 0. Citea eKBUBaNeHTHN IPe0G-

12
pa3yBaHUA MOLyJaBaMe: —12a.-1-§(5—15m)f5z+10 <0 < a(152-5)-5z+10< 0 <
15az —5a — 52 + 10 <0 <= 53a— 1)z <5(a—2) <= (Ba-l)z<a-—-2.
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1 1 .
1 caygai: a = =. HepaserncrBoro e 0z < —~ — 2. Tl KaTO OT gACHaATa CTpaHa
CTOM OTPHMIATENHO YMCIO, TO TOBa HEPaBEHCTBO HiMa peIlleHHe.

II cayqaii: a < 3 Torapa YMCIOTO (3a — 1) e orpumaTenHo M CleLOBATENHO

a—2
pEINEHUATa Ha HEPABEHCTBOTO Ca BCUUKW YUCJIA Z, 33 KOUTO T > 521
: ‘ e —
III cayqais: a > 3 Tt kaTo unciaoro (3a — 1) e monoKUTENHO, pelIeHUATA Ha
‘ o o a—2
HEPABEHCTBOTO Ca BCHYKMA YMCIa T, 338 KOUTO T < 3a 1"
a —

<
“B) OT pemermaTa, KOUTO NOTYyUMXME B T: a) # 0), craBa ACHO, Y€ JBeTE HepaBeH-

CcTBa Morat na 6'b,I[a.T €KBHMBAJCEHTHN (T €. ,z[a mvta.'r €oHN U CbIU pemleHUA T > ———

15
aMO aKo a2 ——1 a<}- OT wbPBOTO yCIOBME MONydaBaMe: a-2 -——J— <~
caMe AR B 1”15 S 3 p37‘y 37y“1M'3a—1 15
15¢ — 30 = —2la+ 7 <> 36a =37 <> 3% Twoit kaTo 3% > 3 BTOPOTO yCJIOBME He €

M3I'LIHEHO M cne,uona:renno 3a HMKOS CTOMHOCT Ha IlapaMeThbpa @ ypaBHEHMATa He ca
exnmaa.nen'nm ’

r) B ypasmemmero 3|f(z)| — 2]33: — 1|+ 1 = 0 3amectBame f(z) = 1—52-(1 —3z) u

npeoGpasyBaMe NOJYUeHUA U3pa3, KaTo usmonsBame, ue |1 — 3z = |3z — 1|: —Il —3z| —

4

28z 1| +1=0 <> (——2)|3a:—1|-——1 = ——|3a:—1|——1 & 3z-1| = 3

B3Moykan ca maa. caydvas:

a.)3:r—1=4§ = 3x=g &= zzg
4 1 , 1
6)Iz—1l=—-- & Jx=—7 <= z=—-.
3 3 9 !
CnenoBaTenHo ypaBHEHMETO MMa JBE PDEUIEHUs: I = 9 Uz, = s
3anaga 2. Egra mucrepHa ¢ MUHepaJHa BOAA paslpelelUIN B ABE OEeTCKU I'pa-
a) B nbpBara gercka rpajuHa Ha'bJIHHIN HAKOIKO 6umoHa ot 40 ! 1 apa mbTH
nosede Supomu oT 20 l.. CuImoTo KoMMuecTBO BoZa 6M MOTI0 fa ce HAI'bJIHU B HAKOJIKO
SugoHa ot 20 | ¥ nBa IrbTH IoBede 6unoru ot 40 ! u ToraBa o6musa G6poit Ha GuxoHMTE
me ObAe ¢ 3 No-MalbK, OTKOIKOTO B AEACTBUTENHOCT Ca HAIILJIHUIH. :

’ 6) BB BropaTa feTcka rpaiuHa HaI'bJIHMIM HAKOJKO GumoHa no 30 [, kaTo equn
oT OMIOHMTE HE € CBbBCEM I'bJIEH, 4 OCTAHAJHUTE Ca I'bIHU. AKO CBIJOTO KOJIUYIECTBO
BoJa 3a TasM AeTCKa IpajuHa ce Hajlee B 6uzonu ot 50 /, me 6baaT HAN'LIHEHN U3IAI0
5 6unona mo-manko. Ilo xoiko JMTpa Bozja ca JokKapanu BBLB BCAKA AETCKa I'pauHa’

Pewenue. a) Ila osHaumM c r 6pos Ha OMOOHUTE, B KOUTO Ca HAJAIM BOJATa B
'bpBaTa LeTCKa rpajuHa. 11bi kKaTto 6pos Ha dugonnte ot 20! ce oTHaca kbM Gpoa Ha

6n,z(orm're ot 40 [ xakro 2:1, TO 3 ot obmusa 6poit 6ugonu e ot 20/, a 1. or 40 /. Torasa

1 80
0obmoTO KOMMUYECTBO BOLa, IIOJYUYEHO B OeTCKaTa IpaluHa € A = §a: .20 + §x40 = -3—:1:

C a.Ha.normnm pa3ceXOeHNA ce BIDKIa, Y€ TOBA KOJNMYECTBO BOJA € pPaBHO Ha A=

100
—(a: —3)20 + (:r: —3)40 = ——(:v -3). Torapa, Qz 100 z—3) < 8z=10(z - 3) <

3 3. 3 8
2z = 30 <= =z = 15. B Tasu mercka rpaauHa ca gokapaau A = 315 = 400! Bona.
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6) Ha osmawm 6pos Ha bugonure oT 50 l cn. flcHo e, 4e n e ecTecTBEHO YUCIO
M Ye IAIoTo KoamdecTBo BoAa € 50nl. CobriacHo ycaosuero B n + 5 6ugona ot 30! ce
¢b6Mpa TATOTO KOJMYECTBO BOAA, a B n + 4 GHIOHA To He MOXe fa ce cbhbepe, T.e.
30(n+4) <50n <30(n +5) < In+12<5n<3In+15 < <= 12<2n <15 <
6<n <75 EmHcTBEeHOTO ecTecTBEHO YUCIO N, KOETO YAOBIETBOPABA NOCHEAHUTE HeE-
. paBeHCTBa, € uncioro 7. Bugomure ot 50 [ ca 7 B Tasu mercka rpajuHa ca NOKapaJju
50.7 = 350 ! Boxa. '

3anaua 3. B npaBo'br'bnmma. ABCD ca nocTpoenn nepnen,r:mcynapn BP u DH
xm AC (P € AC, H € AC).

a) Ila ce mokake, ue roukure B, H, DuPca BbPXOBE Ha YCHOPEIHMK WIU
roukute P u H cubBmazar. :

6) Heka rouxkure P u H genar JMaroHaia AC Ha TpM OTCeuKM, eqHA OT KOUTO €
paBHa Ha CyMmaTa Ha APYTUTE ZBe. Ha ce msuncasr ¢ DBC u SABCD SABH.

" Pewenue. Bb3Moxkam ca ciemuure Tpu caydaa: AB < BC, AB = BC wAB > BC.
Heka O e npeceunaTa Touka Ha IuaroHaiuTe Ha npasobrbiduka ABCD. BB BTOpua
ciyuail IpaBO'bI"bJIHUKBLT € KBaLpaT u Torasa P = H = O.

D c
D c
1
D c
9 O=P= - .El
\
A B A . B A B
Ila pasriezaMe mbpBHA ciydai (3a TpeTHs ciydall pa3sCHKAEHWUATA Ca aHAJO-

THYHU ).

a) Pasrnexxpame npaBonsrbanusa Tpubreidauk ABC. B Tosn cnyqan P e BBpXy
orceuxara AO, a H — Bbpxy otceurara OC.

Pa3rne>1<,u;me Tpuwbrbiaummre APB u CHD.

1. $ BAP =9 DCH - xpbcTHM briau DY yCHOpEJHUTE NpaBH AB n CD

2. JAPB =3 CHD =90° - no ycuosue; *

3. AB =(CD - cpemynoyoXHu CTpaH! B npaBobrbiaauka ABCD.

CbrnacHo BTOpM NPU3HAK 33 €IHAKBOCT HA TPWbLI'LJIHUIMTE cnenpa, de AAPB =
ACHD. Ot Tyx nonyuaBame, ye AP = CH. Tsi#t xato OA = OC = OB = OD (mnaro-
HaJMTe Ha IPaBO'bI'bJIHUAKA Ca paBHM U Touka O ru pasnososasa) caegsa, ye OP = OH,
1. e. O e cpena Ha muaronanute Ha BHDP. Cnenoarenno BHDP e ycnopenmmux.

6) B Touxa a) mokasaxme, yue AP = CH. Torasa emmAcTBeHaTa BBb3MOXKHOCT
emua ot orceukutre AP, PH u HC na 6bpe paBHa Ha cymaTa Ha Apyrute gse, e PH =
AP + CH. Toanyuasame, ue PH = 2AP = 2CH. Ot gpyra crtpasa OP = OH umm
PH = 20P = 20H. Ot nonyuenure paBeHCTBa ciensa, yue OP = PA, 1. e. Buco-
uynata BP B Tpubrbiaanka ABO e u Memnana. ToBa o3HauaBa, de Toif e paBHOGen-
pei — AB = BO. Ho AO = BO. Taka noxaszaxme, ue AABO e paBHOCTpaHeH WIM
4 ABO = 60°. Ortyx mamupame 4 DBC = 90°— 4 ABO = 30°.

Ot pokakasamuTte no- rope paBercrBa AP = PO = OH = HC cnenpa, ye AH =

AC.BP H.BP 3AC BP
%AC Torasa SABCD = 2SABC = 2._0'5__ — ACBP SABH — A 2B . _
3 3., 1

gAC.BP = —S-SABCD OT mocnenHOTO paBeHCTBO cienBa, ue Sapcp : Sapu = 8 : 3. Jlecno
ce cbobpa3ssBa, ue B Tpetus caydait § DBC = 60° u Sapcp : Sapy =8 : 1.

Iemsp HEJEBCKH, dupexmop wa HIIMI
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JIITHA JIATEP-IIKOJIA HA
TYPHUPA HA I'PAIIOBETE

H.c. Emun Kones, UMW - BAH
JIrommuna Kamenopa, ygaenuuxa 10 kaac - CMT

JlarnaTta narep mkona Ha Typuupa Ha rpafjoBeTe npeAcTaBisiBa HedpopMaiHa
cpema, Ha KOATO ce KaHAT yYyeHumTe, nobeaurenu B Mexaysapouua TypHUP Ha rpa-
[OBETe 1 CbIpPOBOXKAAIM I'M yunTeau. [lo BpeMe Ha mIKojaTa OpraEM3aTopUTE Ipes-
naraT MHTEPECHM M TPYAHM TeMM OT 3aJaud, KOUTO UEeCTO Ca CBbLP3aHM C HEepemeHU
MaTeMmaTHuyecku npobiemu. PemapaneTo Ha Te3u 3ahauy OTHEMa JOCTAa BPEME U M3UC-
KBa 3HAUWTEJIHU MHTEIEKTYalHHM yCWIWa. 3aToBa TO Ce IpoBexJa B cBobomua dopma,
KaTo BpeMeTo 3a paboTa e HAKONKO OHM YU ce JONyCKAT KaKTO WHAWBUIYAJIHMU, TaKa W
KOJEKTMBHU pemienmsd, JypuTo onmpenens cpoka 3a npefaBaHe Ha NMCMEHUTe paboTw,
cile]] KOeTO Te CE NPOBEPABAT U Ce OLeHABa CTENEHTAa Ha ,IPUABIKBaHE" IO BCAKa Te-
Ma. ToBa oTrosaps Ha efHa OT INIaBHUTE 1eau Ha TypHMpa Ha CpaZoBETE, KOATO AaBa
B'b3MOXKHOCT Ha YUEHMIMTE [a pelaBaT 3aJaud ¢ U3CIeL0BATEICKA XapaKTep.

Homaxun Ha 7-Ta n1aTHa KoHpepeHima Ha Typuupa Ha rpagosere (31 l0au-9 as-
ryct 1995) 6eme rpax Hosu Can, ¥Orocnasua. Brarapckuar or6op Geme npeacraBen
or: Agpuana Kaparsozosa (10 kmac, CMTI'), Esnoxus Huxonosa (10 xaac, CMTI),
Jlioamuina Kamenosa (10 xaac, CMTI'), Usaitno Togmopos (10 xmac, Crapa 3aropa) u
pbroBoguTen H.c. kMH Emun KoaeB or MHcTuTyTa nmo MareMaTuka u MHGOpMATHUKaA —
BAH. leuar 3a npucturaHe Geme 31 1oy, HO nopagu GUHAHCOBU 3aTpYAHEHUS HAITUAT
ot6op npuctursa B Hosu Cap ensa na 2 aBryct. Bbnpexu ue u3 rpaga 6saxa pa3snemne-
HM MHOroOpoiinu mrakaTu c eMbieMaTa Ha TypHHpa, ZOpM M B oOIOMHATA He ycosaxa Ja
HU K&XKaT KbJe Cce HaMUpaT YJYacTHULMTE B HIKOJAaTa. PemmxMe caMd Aa CY NOThPCUM
U CpPABHUTENTHO OBP30 OTKpUXMe OOMEKUTHUATA, KbAETO TpaAbOBame ga ce HacTaHUM.
BuroBuTe ycnosua 6saxa ¢ Bucok ctangapT. Chinusa AeH HOTydMXMe U 7-Te KOHKYPCHU
TeMU, BCAKA OT KOUTO 3alOyBalle CbC CPABHUTENHO decHu 3ajauu. Crensamure obaue
craBaxa BCe NO-TPYIHHM, a B €fHA OT TEMUTe AOPHY UMAIE HepelleHa 3anava, KOATO CU
OCTaHa TAaKaBa M CleJ 3aB’bpIIBaHe Ha C'bCcTe3anuero. [Ipensapurennure xoMeHTapuUM
M Pa3sACHEHMA IO YCIOBMATA Ha 3aJavnTe 0AXa NPUKITIOUAIH, a IPOMEXIYTHYHAAT Pu-
HaJl — KpaliHMAT CpPOK 3a mpeJaBaHe Ha pemIeHUATa (HalIACAHW Ha p;ycm MY aHCJIWACKY
e3uK) Geme Ha creaBamua AeH. llopaau MajKOTO BpeMe pemmxme Oa paboTuM oT6opHO
[0 3aJa4YNTe, KOUTO HU Ce CTOPHXa Hali-MHTEpEeCHM M yCIfAxMe Ja npenalleM pemeHuATa
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cu HaBpeMe. Bes na cMe c’bBceM HaAACHO C perjaMeHTa ce MoCTapaxMe Ja PEmmMM KOJI-
KOTO Ce MOXXe MOoBeue 3aJauy OT BCMYKM TEMH, HO BIIOCJIEACTBUE Ce OKa3a, Ye BAXKEH €

' He GPOAT Ha pEIIeHMTEe 3aJauM, a CTEIEeHTa Ha ,IPUIABISKBAHE“ B €IHA OTJAeNHA TeMa.
Aypuro ¢ mpenacenaten Huxkona#t Koncrantunos paboreme 6bp30 U KBaaubUupaHo.
Ome Ha ApYr¥a OeH HayuMXMe PE3YyJITATUTE — Ha BCUYKU IpelaJeHM 3a0audl MMaXxme
MaKCMMaJIHa OLeHKa. DsAxa mpeacTaBeHM U PelIeHUATa Ha 3aJauyuTe, C KOUTO ce baxa
COpaBMJIM NO-TOJASAAMATA YAaCT OT yYacCTHHUIMTE, clel KOeTO KbM BCSKa TeMa Osaxa Hdo-
faBeHM HOBM 3aZaud. 103U mbT KpallHMAT CPOK 3a HpedaBaHe Ha pemeHwaTa Oeme 7
aBryct. CbCcpenoTouMXMe BHMMAHMETO CH BbPXY Hall-MHTepECHUTE TeMU — KOHPUTYpa-
IMM U IepMyTampm. ToBa 0sxa egHM OT Half-TPYOHUTE TEMU U BBIPEKU Y€ HE yCHAXME
Ja I'M peluM M3II0, IOCTUrHaAXMe MHOTO. ' '

Ilo Bpeme na mikonaTa 6AXa OpPraHM3MpaHM M CEMMHAPH, Ha KOMTO PBHKOBOIM-
TelMTe Ha oTGOpUTe pa3Ka3aXa 3a MATEMATUUECKOTO oOpa3oBaHME B CBOMTE CTPAHM.
Okasa ce, Ye pasIMUMATA B Ta3¥ HACOKA Ca ROCTa CHINECTBEHM, HO PAaJZOCTHOTO 3a
Hac Geme, ye Bbarapusa sBumaru Geme gaBaHa 3a NpUMep U CIIOMEHABAHA C YBasKEHUE
~ HEm[O C’bBCEM HOPMAJIHO, INpPENBUM YCIEUIHUTE YYacTHUsd Ha HamMTe oT6OpU Ha Mex-
AYHADOAHUTE OJMMIMALM 1o MaTemaTUka. Ilo BpeMe Ha mKoOJaTa MMaXme YU APYyru
MHTEPECHU Pa3roBOPU U CpellH, Ha KOUTO YUYACTHUIUTE CH pa3MeEHdAXa 3aJadd, Kap-
THYKY U cyBenupu. llossu ce u cpbbeka GamkHora ot 10 Munuapga mumapa (crapu
¥ U3BBbH obpameHue, pa3bupa ce), C KOATO €JUH OT yYaCTHMIUTE ce KaHelle Ja KyIu
IoNOBMHATA rpak. Jlio6Ge3sHnTe qoMakuHM OsXa Cb3Ialy IPEKPACHN ycloBuA 3a pabora
1 oTaux. Beuuku sxenaemu Moykexa Oga Moa3BaT Ge3mnaTHO Niaaxka Ha peka JlyHas, Ka-
to Bbarapckuar or6op aKTUBHO Ce BBb3MOJA3Ba OT IPEROCTaBeHATa BBb3MOXKHOCT. Ilpes
HociemHUTEe OHM Oeme opraHm3upaHa eKCkyp3ua fa $pymxa ropa u o mHoro&poitam-
Te MaHacTupu okoio Hoeu Cax. Ilnammpan Geme M koHuepT, HO mopaiu BoliHaTa B
Cpbbcka Kpaitua Toit 6eme oTnoxen. ThpikecTBEHOTO 3aKpHMBaHe Ha KOH(pEpEHIMATA
ce ¢bCTOSA Ha 8 aBryct, Korato 0sixa Bpbuenu u Harpazute. Hammar or6op moayum
JVMILUIOMM ¥ Harpaau 3a paboTara c¥ IO TeMaTa 3a IEPMYTaLMUTE.

' Ilo-nony npeanaraMe Ha UMTATEIUTE HA M * ABETe TeMH, 110 KOUTO pa6om Bna-
rapckuAar orbop.

NEPMYTAIINN

Heka 0 u 7 ca nepMmyTamym Ha unciaata oT 1 go n. UatepecyBame ce ot npeobpa-
3yBaHe Ha 0 B T Upe3 cleqHATa PEBEPCUBHA oNepalyd — u3bupaMe CerMeHT OT IepPMYTa-
IMATa ¥ ro 3amicBaMe B o6paTen pea. Hampumep, ot mepmyTammara 2546(7139)08 upes
3aBbpTaHE HA CETMEHTa B CKobUTe ca Imosyuasa mepmyTtaimmaTa 2546(9317)08. I'nasumsar
npobieM e epeKTUBHO Za ce onpenenx MlﬁmManHmrr 6poit Ha peBepCHBHUTE OINEPAINH,
HeobXoUMM 3a ToJydaBaHE Ha IEepMyTallMATa 0 OT NepMyTanuaTa m. Heka o3HauuM
To31 MMHEIMYM C d(0,7) (TOBa UKCIO ce HAPpUUYA PEBEPCHBHO PA3CTOSHUE MEXAY ABETE
nepmyTanum). T'bii KaTo GPOAT HA BCUYKM NEPMYTalM € KPa€H, TO CHIIECTBYBAT JBE
IepMyTaIli C MAKCHMMAJHO Pa3CTOSHWE MEXAY TAX. 10Ba MaAKCUMAJIHO Pa3CTOAHUE Ce
HapUya AuaMeTbp U ce Gexexu ¢ d,.

3anaua 1. Hokaxkere,ue d(o,7) = d(7,0).
3anaua 2. JlokaxeTe, Ye BCAKA IMepMyTaIusa Moke 4a 6be TpaHchopMUpaHa B
nnentureta (id = (123...n)) upes perepcuBHM oepaiyu.
3amaua 3. 3a nagenu nepmy'ra,uvm ocurw KOHCprHpaMTe mepMyTanusa T TaKaBa,
‘qe d(o,7) = d(7,1d).
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Tasu 3afaya noka3Ba, 4ye 6e3 orpaHMyeHNe Ha OOIHOCTTA OCHOBHHAT NpobieM
Moxe fa 6bJe orpaHMYeH KO pasriexaaHe Ha Apolkure (0,id). Heka osnauvmM d(o,id) =
d(o). Yucnoro d(o) ce Hapuua BHCOUMHA HA IEPMYyTAIMATA, 0.

3anaua 4. Iokaxere, ue d(o) < n — 1.

3anmaua 5. Koncrpympaiite nepMyTamma ¢ BUCOUMHA [O-TOIAMA OT n/2.

3anaga 6. Jla gomycHeM, Yye 1 e WbPBM UleH Ha efHa NepMyTalMa ¢ . Bsapwo
a4 e, ye cbmecTBYBaT d(0) peBepCUBEM omepalwy, npeobpasysamy ¢ B id ¥ Takusa,
4Ye B'bB BCUYKYA MEKIUHHM OepMyTanyy 1 € I'bpBM yieH? :

' 3agmaua 7. Onpegenere BUCOYMHATA Ha IEPMYTALMATA, (214365. .. 2n(2n — 1)).
3anaua 8. Onpenenere BucouvHaTa Ha nepmyrtammsara (135...(2n —1)246...2n).
3agmaua 9. Onpenenere BUCOUMHATA Ha mepMmyTamuaTa (31527496 . .. (2n — 3)(2n —

6)(2n — 1)(2n — 4)(2n)(2n — 2)). ; -
3anaga 10. Korcrpympaitte nepmyTamusa ¢ Bucoumsa n—1 (ToBa e exBuBaneHTHO
C NOKa3aTeJNCTBOTO Ha d, = n — 1).

KOH®UTYPAIIUU

B pPaBHUHATa Ca B3€TH @ TOUKM N b npaBH, TaKBa 4e€ IIpe3 BCsKa TOYKa MHUHaBaT
m npasH, a Ha BCAKa IpaBa JeXaT n oT MBGP&EMTB Touknu. TakaBa reoMeTpHUUYECKa

KOHCTPYKUMA Hie Hapudyame KoHQUrypaiusa oT Bufa (a,m,b,n).
3anaga 1. Ilokaxkere,ue a.m = b.n.
3amaga 2. [octpoiire xordurypamms (6,2,4,3).
3anaga 3. Jlokaxkere, ye HE MOKe Ja CE€ NOCTPOU xombm‘ypa,lmﬂ (12,4,12,4).

Hexa u3bepem 6 Touxn A, Az, ..., As BbPXY OKP'BXKHOCT U fa o3HaumM ¢ By, B;, B
TOUYKWTE Ha IpecHyane Ha JpoitkuTe npasu A A; u AsAs , Az Az u AsAg , AsAs 1 AgA,y.
3unamenuTaTa TeopeMa Ha llackan TBbpOW, Ue TOUKUATE Bl, Bz u B; nexart na enua
npasa (npasa Ha Ilackan).

3anaga 4. [la ¢ukcupame 6 TouxkHM BBLPXY enHa OKPBLKHOCT. PasraexnaMe Bce-
Bb3MOXKHMTE npasu Ha Ilackan u Towm B; ot TeopemaTa nHa Ilackan, xouto Morat na
ce monydyaT mpu Pa3IMYHATEe HOMEPAIMM HA M3XOJHUTE TOUKM. I[oxa:fKeTe, 4ye ToBa
MHOKECTBO oﬁpaayna. KOH(UTrypaIma ¥ HaMepeTe MapaMeTpUTe M.

3anaga 5. IIocrpoitre xoudurypamusa (9,3,9,3).
3amaga 6. [ocrpoiire xondurypammsn (10, 3,10,3).

3anmaga 7. oxaxkere, ue ako Moxxe Aa ce IoCTpou koHburypamusa (a,m, b, n), TO
MOXeE Ja Cce HoCTpod ¥ Kondurypamus (a.n,m + 1,b.n + a,n).

3anaga 8. Ilokaxere, ye ako MOXKe Ja ce NocTpou KoHbuUrypaiwmd (a,m, b n), To
MOXKE Ja ce NOCTpoM M KoHpurypamma (a.m + b,m,b.m,n + 1).

3anaga 9. Ilokaxere, 4e ako CHLIECTBYBa KoHpurypamua (a,m,b,n), To cbmec-
TByBa M KoHpurypamus (b,n,a,m).
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B Ta3u pyGpuEa ce mpengiaraT 3a0adm-TeMH
3a mporpamupane. Te mama na 6maT cbBCEM
H3YepOaTeJHO GOPMYyIMPaHHK, 38 A4 MOKEe UM-
TaTeJIMTe Oa ODPOABAT CBOETO TBOPYECTBO M B
HOCTAHOBKATA MM, KOETO AOHAKBLIE € eCTecTBe-

HO OPM 3amavuTe 3a mDporpamupane. OcHoBHa
Te:kKeCT B HAlIUa KOHKYPC MMAa C'b3IABAHETO M
o6ocHOBaBaHETO Ha e(peKTMBeH aJITOPDMTLM 3a
pelllaBaHe, HO 3a4aYaTa W€ C€ CUMTA 3a HAN'bJI-
HO pellleHa, aKO 3a HEeA MMa 3aB’bplIeHa M pa-

KOMOIOTBPHA Cpela, KOMTO CA MO-IIMPOKO pa3-
mpocTpaHenu y Hac. JKeaaTenHo e TexcT’sT Ha
mporpamMaTa ja € 3aHMcaH B'bPXY JMCKeTa C YKa-
3aHMA 3a M3OOoJA3BaHeTo My. W3mparemara ot
Bac muckera me Bu 614ae pnpEaTa Mo momara.
3a ma crame TOBAa HO-6Bp30, MUCKeTaTa TpabG-
Ba ma O0bae cHaAOOeHA ¢ DOMXONAIA OMAKOBKA,
€ HAJOMCAH aJpec 3a HQXy4YaBaHe M IOIEHCKA
MapKka. 3a Pa3HOJIArAIMTe C eJIeKTPOHHA oL@
anpechT e:

Gorewa nporpama. Haii- moGpure npemioxenn
aJropMTMHM M DporpamMu ue 6’60aT c’bO6IAaBaEu
¥ o0c’hbKIaHM Ha CTPABMIMTE HA COVMCAHMETO.
Pemennara Ha KOHKypPCHUTe 3a0aum Tpabsa
Ja CbABPKAT OONMCAHME HA AJITOPUTBMA U TEeKC-
Ta Ha OporpamHaTa peajmusanusa. IIpemopbusa
ce JIa cé U3OoJI3BA €3MK 34 mporpaMupaHe H

keleved@bgearn.bitnet,
a 3a M3OOJ3BaIUTe TPAIMOMOHHATA TOLA:

1113 Cofus

ya. Axad. I. Bonxee 6a. 8
Hucmumym no mamemamuxa npu BAH
Enmus Keacsedancues

3anaua 12. JlaneHa e npaBo’bI'bJIHA A'bCKA, pa3/iejieHa HA MPABUJHA MpeXa OT eIHAKBY KBaJpaT-
yeta. Hakon oT Teau kBanparuera ca GoAanncanu B YepHo, a ocTaHaymuTe ca Gean. Hanumere nporpama,
KOATO BbBEXK/a pa3MepuTe Ha J'bCKATA M Pa3f0/IOKEeHUeTO Ha YEDHUTE KBAJAPATYETa M HAMUPA, AAJH OT
JaJieHAaTa J'bCKa MOXKe Jla Ce U3peXe CTaHAapTHA IaXMaTHa MbCKa.

" (m-p M. Ilasoc)

Cpok 3a M3npalade Ha pemeEnaTa 15 anpua 1996 r.

PELIEHUS HA KOHKYPCHUTE 3AAYUA 110 UHGOPMATHKA

3apaua 8. [anena e kBaapaTHa Mpexa 4 X 4, B IeCTHAOECETTE KBAAPATUYETa Ha KOATO
ca HapeJeHU IO IIPOU3BOJIeH HauMH umciaaTa oT 1 go 15, a efHo KBaJpaTde e MpasHo.
‘Bcaxko OT chcemHUTE Ha HMPa3HOTO KBaJpaTde UKCiAa MOYKe Aa ce IpPeMecTH B Hero u
MoraT Ja ce NPaBAT HeoIpaHUYeH 6poii TakuBa xoxoBe (urparta ”15”). Ha ce cbeTaBu
ImporpaMa, KOATO OT U3XoJHaTa KOHPUIYpalls MoaydaBa

1 2 3 4
5 6 7 8
9 10 11 12
13 14 15

WIM yCTaHOBsIBa HEBBb3MOXHOCTTa Ja ce HamlpaBu ToBa. OmmraiiTe ce ma mnomyumrte
alIropUTBHM, KOHTO mpaBu ”"Manabk” 6poit xomose. ‘
- ; (B. Banues, Co¢uns)
Pemenme. Ta3u cTrapa u kracudecka riraBobibCKaHHIA AOIYCKa MHOTO PAa3JIUYHU pe-
menus. e omumem egHo OT M3BEeCTHUTE, IPU KOETO Ce NPABAT CPABHUTENIHO HETOJIM
bpoii xonose.
OcuoBHOTO HaBIIOLEHNE OTHOCHO IIPEMECTBAHETO Ha KBaJpaTdeTaTa, KOeTO HA IIoMara
Ja T¥ pasnojiaraMe B HY>KHUs D€l €, Ue uuCiaTa BbB BCAKA NMPAaBOBbI'bIHA PaMKa, B

33



KOATO y4acTBa M [IPa3HOTO KBaApaTue (M UMUTO CTPaHU CbABLPXKAT He IHO-MAJIKO OT JABE
I{Ba,,zxpa,quTa.) MoraT Oa -C€ NPEMECTBAT LUMKIWYHO, 3a€JHO C IIPA3HOTO KBaApaTye, Ha
Ipou3BOJIeH 6poit MO3UIMK MO MpOTeXKeHue Ha paMkaTa. CBIIOTO € BAPHO M 3a BCEKU
APYT MHOTOLIVBIHMK CbC CTPaHH, He IIO-K'bCHM OT [B€ KBajJpaTdeTa. lloHAKor'a BMeCTO
I'LJIHY LVKIU Ce OpaBAT YaCTUMHM NpPEMECTBAHUA: pPeIMIa OT KBaJpaTueTa, I'bPBOTO
OT KOUTO € MpPa3HOTO, Ce IPEMECTBAT €JHO clel APYro Taka, Ue IPa3HOTO 3aCTaBa Ha
IIoCIeTHO MACTO B peauuaTa. '

IlswxeHna oT BMAA HA OIMMCAHUTE Ca HEMOCPECTBEHO JOCTATBHYHM HalpPUMED 3a IIOC-
TaBfHe Ha MACTO Ha uuciaaTa 1, 2 u 3. 3a WICIOTO 4 u gpyrn momobHM ciyuau me °
KOMOUHMpaMe HAKOWU npocn«: ,usmxem B clenHaTa cXeMa Ha npemec*rnane (dur. 1)

\a b \x x|y
= 49|=> v 3| b alb
cl c- al'c c
$ur. 1 o $ur. 2

Ieneitku ga nocTaBuM y 4O T, pa3MecTBaMe CbINO @ M ¢, JOKATO T, b M IPa3HOTO KBaJ-
paTde OCTaBaT HEIOIBVKHU. '

ScHo e, ue ¢ mpocTH ABMHKEHMA MOXKEM Ja IIOCTABMM IIPA3HOTO KBaJApaTde W YUCIAO0TO 4
HaJ| Her'o B POJIATA Ha y B FOPHATA CXEMa M TaKa Ja MOJY4YMM HoJpeadaTa Ha II'bPBUA
pea. ‘ ‘

Bcuuko ommcaHO HOTYK € OOCTATbYHO, 3a Ja MOCTABMM IIOCIENOBATENHO Ha MeCTAaTa
mM ¥ wuciaara 5, 6, 7, 8, 9, 13, 10 u 14 (3a uncnara 13 u 14 npurarame cxemaTa OT
¢ur. 1 cuMeTpUYHO CIPAMO BepTHUKalaTa ¥ 3aBbpTAHA HaHHBO) Taka B BoaHMA AeCeH
BI'BLA SOCTUTAME N0 KOHQUIypaumaATa Ha ¢ur. 2: KBAETO @, bu ¢ cauucnara 11,12 un
15 B HAKAKBLB pef.

Axo, xaTo ObuKaJlAME YETHUPUTE MOJETA [0 HOCOKa Ha YaCOBHMKA, TE€3M TPU UUCIa Ce
cpelmaT UMEHHO B TO3M peJ, JeCHO cTuraMe Mo noapenbarta, koATo uearM. B mpoTusen
ciy4dail mpaBHIHATa HoLpenba e HELOCTIHKMMA. TOUHO MOJOBMHATA OT BCHUYKK Bb3-
MOXKHM Ha4aJIHM KOHQUI'Ypaly Ha UrpaTa MOraT Ja JOBeJaT IO MCKaHATa Ha,pe,u;6a, B
3aBUCHMOCT OT YETHOCTT2 Ha BCAKa KOHGUrY pamus, pasTIexaaHa KaTo MepMyTAIMA Ha,
16 enemenTa.

lopeomicannar aaropruTsM ce IporpaMupa IpocTo, HO He € Haii-e(peKTUBHUAT o Gpos
Ha WM3BbLPMBAHUTE XooBe. MokeM fa yCIOKHUM HpaBMjiaTa 3a AeCTBHMATa, KOUTO
IpuiaraMme, B 3aBUCHMMOCT OT KOHKPETHaTa HaudallHa KOHQUI'Y palyisa ¥ ciledBalliuTe, KO-
UTO IoNy4yaBaMe B XOJa Ha NozApexnauero. Hanpumep nomsaxora ce oxaspa mo-ynotuo

NPAKOTO €IHOBPEMEHHO BMbKBaHE Ha 'bIJIOBUTE €JIeMEHTH T U y, BMECTO IO CXeMaTa Ha
¢ur. 1.

Coucanue MATEMATUEKA I1JIFOC
uMa KaTajiokeH HoMmep 1467
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B Tasu pyGpuxa ce nyGaukysaT 3a-
JauM, NOCT'BOHEM 3a YYEHUIHU OT
rOpPHMTE KJAacoBe Ha cPeQHOTO Yuu-
auue, 3a CTYHEHTH OT N'bPBUTE
Kypcope Ha YHUBEPCHUTETHUTE H 3a
yuntesu. OCHOBHUAT HPU3HAK 3a
noxfop € OpMruHAJIHOCT. Tosa
He O3HAUABA 38,0'bJIAKNATEIHA HOBOCT,

3alf0T0 TB'bLPAEHMETO, 4Ye efjHa 3a-

fada e HOBa, OCTABa B CHJAa A0 JHAO-
Ka’BaHe Ha OpoTUBHOTO. [lo-mm-
POKMAT CMMC'BJ HA OPHUTMHAJIHOCT-
TAa BRJIIOUBA €CTETMYHOCT M OCTpO-
yMMe, a pellaBaHETO Ha 3aladM ¢
nonoGHM KayecTBAa M3MCKBa MHHANM-
ATMBHOCT, OTKPMBATEJICKHM IOIXOM,

© HETENIEKTYAJHO yCHMJIMe.

PyGpukara pasunta Ha Bamero ak-
TMBEO y4YacTMe KAKTO C pelleHud,
TAKA ¥ ¢ OPeYIOXKeHUA 3a 3aNadM.
Msgpamaiite ru HA anpec:

1113 Cous,

ya. "Axad. I. Bonves”, 6r0x 8,

Hucmiumym no Mamemamuxa npu

BAH,

Bang Xadxcuiicxu

' B nmcMaTa cM HOCOYBalTE y4YMIIH-

mero (yEMBepcuTeTa) M Kaaca (Kyp-
ca), axo cre ydermk (cTyaenTt). Ke-
AaTeNHO € mpeaJaraEuTe 3anaun Ka
ca HameYyaTAHW B OBa e€K3eMOaapa ¢
KPaTKM, HO WBAHM pemerma. Cuen
ycaosuaTa me O0bmaT orGena3BaEmM
MMeHaTa Ha Te3M, KOMTO ca Hampa-
BMJIM OPEUIOKEHMATA. AKO 3aada-

° Fa € 3aeTa, nmocovdere M3ITOYHHMKA. B
OHCMOTO CH MOCTaBeTe Npa3eH MUK

¢ Tousua Bu agpec.

Bes ma u3BBLpmBa KAacupase, M+
me o0cbiONA M3OpATEHMTE pelle-
EMA, a Hal-xyGaBuTe OT TAX e
HaMEpPAT MACTO HA CTPAHMOMTE Ha
pyOpukaTta u me 6B0aT Harpaxma-
paau. Ille ce nyGaukyBar Bamwu ko-
MEHTapM IO MOBOJ HA 3aJauMTe M
TexEuTe pemerua (06o6menns, uA-
TEPECHM YACTHM CJOydYau M T.H.).

M*73. Crenute Ha mapajeiienune] ca eXHaKBM poMbGose,
pa3nnyHu oT kBaJpaTtu. Jla ce nokaxe, Ue TOUHO ABa BbpXa
Ha mapaJjiejleNUne]a UMaT PaBHU NMPUIEHKAIM brIIH.

(,u,ou. H. Mapturos - Codus)

M*74. Yetnpu AbpBETa Ca 3aCAal€HM B (IpaBa JIMHUA, KATO
Pa3CTOAHMATA Mexay cbcemnute ca 315, 525, 1365 u 1995
MeTpa. KoJsiko Halt-maiiko AbpBeTa oie Tpﬂ6Ba aa ce 3aca-
AAT Taka, ye pa3CTOAHMATA MeXKIAY BCEKU IBe ChCEIHM Ja ca
paBHMA?

(O-p M. ILazoc)

M*75. Ila ce JoKae, 4€ CHIIECTBYBa H3M'BKHAJ YETUPUD-
I"bJIHMK C I'bJPKVMHM Ha CTPAHMTE PABHM HA KOPEHWUTE Ha ypasB-
Henueto £ — 1223 4 46z — 60z + 24 = 0 m KoiiTo MoXkKe xa ce
BlIMIle B OKPB¥HOCT. Ja ce npecMeTHe JMIETO HA TO3M YETH-
PUBI'hJIHHK.

(A. Cumeonos — Cpore)

M+76. Heka a, b u ¢ ca xbKMHEMTE Ha CTpPaHWUTe Ha TPWUb-
I'BJIIHUK, Mg, Mp U M, €A IBLIDKUHATE HA CHOTBETHUTE MeEXH-
aHM, r € paauychT Ha BIMCAHATAa B HEr0 OKPBWHOCT U S e
auneto my. Ila ce noxa.:«e, ye

mi4+m? mi+m?2 m?4md
a) ‘ +:
¢ % amym b

2 2 2 8 c

6) mg +my + m, S " r .

(Cz. Aramacos, 11xa, HIIMI' — Codun)

3mampm,

5

IA

M+77. Ila ce nokaxe, Ye 3a BCAKO €CTECTBEHO YUCJIO 1 > 2
€ U3II'bJIHEHO HepPaBeHCTBOTO

1 + 1 + 1 6 1
n+12  n+422 n+n? 7f dn’

(Cs. Hoituep — Crz.3aropa, P. Roaapeé —~ Consn)

M*78. BhpXy OKPBHRHOCT Ca pa3loIoxeH! KpaeH 6poit pas-
Ju4HM Todkm Ay, Az, ..., A,. Heka (a1,4a2,...,ay) e peavna
OT Haco4eHM oTceuku oT Buaa A;4;, 1 < i :,é j < n. Ia
ce JMOKaxKe, Ue CHIIeCTBYBa peaulia (bl,bz, ...,bN) OoT cbmma
BUX, B KOATO HACOYEHHTE OTCEYKH HAMAT obIIM TOYKM, pa3-
auyan oT A;, i =1,2,...,n v TakaBa, ye a1 + az + -+ -+ any =
by +bs+---+bn. :

(B. Barkos — Codusn)

Cpok 3a u3npauiane Ha pemeHHA — 15 mair 1996 r.
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3AO0AYMU M+ PEIIIEHHH

M*55, ‘-Iucna’ra or 1 no 18 ca pasnpexne-
senm B 9 aBoMKM, Taka 4Ye CyMaTa Ha UMCIIATA B'bB
BCAKa ABOIKaA e KBaIpaT Ha ecTeCTBEHO uMciio. Kosa
e apolikaTta, cbAbpXKama yuciaoro 17

(B. Xagaauiicku, O. Mymkapos, Codua)

Pemierne va JI. Kamenosa, 10 xa., CMT),
Co¢mus; H. lenes, 9 xia., HIIMI', Codpua u Cr.
Amnaracos, 10 xa., HIIMI, Co¢ua. Bbamoxun-
Te HBOMKM cbAbp:kaum umucioro 1 ca (1,3), (1,8)
u (1,15). Emmncreenata asolika chAbpxama 17 e
(17,8). CaenmoBateaHo apoiikata (1,8) He chbmecT-
ByBa. llle mokaxem, dye moiikata (1,3) cbmo He e
BBL3MOXHA. B'b3MOXHMTe ABOMKM Cbabpxamm 6 u
15 ca (6, 3), (6,10) u (15, 1), (15, 10). Axko xBoii-
kaTa (1,3) cbecTByBa, ToraBa Iue chUIECTBYBAT U
apoiikute (6,10) m (15,10), KoeTo e HeBb3MOKHO.
CaenoBarenHo ABoiikaTa cbhAbpxama 1 e (1, 15).

3anayaTta e pemesia M o7 Ar1. HBanos, 10
k1., MT", Bapna; A. Acenos - rapa Bos; B. Ko-
nena, 8 kn., HIIMT, Codus; Ba. Cuxaros) 9 xi.,
IIMT, lllymen; I'. Ilnamenon, 9 ki., [IMI, Bpaua;

. ﬁomna, 8 ka., [IMI, JloBeu n Ct. Mupesc-

x#, 8 kia., IIMTI', JloBeu.

Benexxa Ba pepaxknmATa: Bcuuku pelnn-
M 3anavyaTa ca 3abenasanu, a Ct. MupeBcku e u
ZOKa3aJl, ue eUHCTBEHOTO B'b3MOXKHO paslpelelie-
HYe Ha uucaaTa oT 1 no 18 e: (1,15), (2,14), (3,13),
(4,12), (5,11), (6,10), (7,18), (8,17), (9,16). Taszmu
3a/laya € NpellVIOXKEHA Ha BTOPHUA KP'bI' Ha OJIMMITH-
axata B rp. Musck, 1994 r., 9-Tu Kknac.

M*56. BLpxy OKpBXHOCT Ca B3eTH TOUKH
A B u C, Taka ye C e cpeaa Ha NO-MaJIKaTa A'bra

AB [la ce HaMepH reoMeTPUYHOTO MACTO Ha TOY-
kute P B papHMAaTa 88 XouTo PC e brionoiopama
Ha 4 APB.

(Xp. Jlecos, Kaaan.n'mc)

Pewreaue sa Ba. Caason, 9 kia., IIMT,
Hlymen.

Jlema. AKo NpH cTaHHAPTHUTE O3HAUEHUA
3a AABC u AA1B,C) e n3BectHo, Ye a = @y, @ =
a; uc=-¢, To umu AABC = AAlBlCl, uimu B =
Yy—auvy =180°—1.

Joxasameacmeo: Hanarame AA; B,C; BBbp-
xy AABC. Axo B = f, 1o AABC = AA,B,C,.
Heka (; < B (uept. 1). Torasa ouebumio (BC) =
BC) v = 180°—y u ) = 180°—(a+7v;) = 180° —(a+
180° — y) = ¥ — a. Cayuvaar 1 > e aHaJOrHYeH.

Heka cera P e ot Tbpcenoro ’'MT. Torasa
3a AAPC u ABPC wnmawme, ue 4 APC =4 BPC,
AC = BC u PC ob6uma ctpana. CobriacHo jeMara
nm AAPC = ABPC, umu 4 PBC = 180°—

J PAC.
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BEB;

gyepT. 1

B nupBua cayuait cnemsa, ye PA = PB,

T.e. P nexu Ha cumetpanata Ha ABu P # C. BB
BTOpPUA caydalr, okoso APBC Moxe na ce omnmure -

OKPBXKHOCT U 3Haum P sexu na abvrata AP, He-
cbabpikama C (6e3 toukute A 1 B). Hamepenn-
Te MHOKECTBA OT TOYKU OUEBUAHO yIOBJIETBOPABAT
YCJIOBMETO Ha 3ajayvaTa.

HecrannapTHo pellleHMe Ha CTaHIapTHa 3a-
Aaval

3anayata e pemeHa ¥ oT A. Acesos, I\
IInamenos, JI. Kamenosa, H. Ilenen, Ct. ATa-
HacoB 1 Ct. Mupesckn.

M*57. Heka k u n ca ecTeCTBEHM YUCIHA.
Ila ce nokaxe, ye cbUIECTBYBAT N pa3/IMUHMU e€CTEC-
TBEHU 4HUCla ay,d3,...,d,, B IECETUYHHA 3alMC Ha
KOWTO He ydacTBa imdpata (0 M TaKMBa, Ue CyMu-
Te oT uMppUTe Ha uucaaTa af,af,...,af ca emm u
C'bIIU.

(B. Opencku, Coduan)

Pemenue. Heka uncioro a e 3amucaHo c
He moBeve oT m mMdpHu, T.e. a < 10™. Torasa
a* < 10*™, T.e. a* uma He noBeue ot km umdppu u
c60pbT oT uMdpuTe Ha af He e mo-rosam ot 9km.
BpoaT Ha ecTecTBeHUTe uMcia a ¢ 5 LMPPHU, B 3a-
Mica Ha KOWTO He yvacTBa 0, e 9°. Cnexosartenno
6poAT Ha YMCIAaTa OT. TO3M BUX, 3a KouTo a < 10™,
e 9+ 92: --+9™. Ilpu ¢ukcupano k, oTHomre-
HUETD o — 0. ClrenoBaTesIHO CHIECTBYBa N,
taka 4e 9+ 92+ .-+ 9™ > 9™ > 9km(n — 1) + 1.
IIle u3nos3BaMe ,NMPUHIMIA HA 4YeKMeDKeTaTa“ B
cnemHata ¢gopma: HMmame moHe p.g+ 1 Tomkm B p
yekMemKeTa. ToraBa'B eJIHO YEKMEDKe IIle MMa. [Io-
He ¢+ 1 Tonku. Heka ¢ =n—1, p = 9km, ,Tonxure“
ca ecTecTBeHMTe umcna < 10™, 6e3 0 B Texuua 3a-
UC, 3 ,YeKMeKeTaTa “ ca cyMuTe OT UMPPUTE UM.
Torasa e ¥Ma NoHe n uncia C €JHAKBU CYMH OT
uMdpu.

Ilpodsaxcasa na cmp. 47



Hparu uurarenu,

MATEMATHUEKA TIJIKOC cu nocrasu 6raropofHaTa 3afada Ja U3AMpBa U Oo-
ompsBa Halfi-TaJaHTAMBUTE OT BacC. JalloYBa TPETOTO H3JaHMe Ha 3aJOYHOTO MaTe-
matudecko cberesanue USIIVIPBAHE HA TAJIAHTHW — yM+. Ha cnegsamure
cTpaHuI B TO3u 6poit me oTKpuere yeTuBa 3a 4-5 1 6—7 ki1ac, a Cilel TAX — KOHKYp-
cuuTe 3anaum oT [ kpsr 3a yuebuaTa 1995 — 1996 r. IIpouerere BHMMATENHO UeTHBATA
U pemieTe ynpakKHEHUATA cilel TAX. IloHe eHa OT KOHKYPCHWTE 33Ja4YM € CB'LP3aHa C
YeTMBOTO 3a C’bOTBETHMA KJIacC, 3aTOBa ['OPEIN0 B NpenopbyuBaMe Ja MOJIOKUTE yCUINA,
3a Ja ro pasbepere M M3yumTe 3a4bia6oueHo. AKO Hemo BM 3aTpyX4HsABa, 06'bpHETE ce
KbM yUMTeNlA IO MATEMAaTHUKA WU IMIOETE OO pelakiuaTra. Ho 3agauute pemasaliTe
caMocTosaTenHo! 3HaeTe MM KOJKO IOJIAMO € YAOBOJCTBHETO, KOraTo yCIleeTe Oa HaMe-
pute camu otrosopa? He ce oTuaiiBaTte, ako He ce cupaBuTe ¢ BCUYKM 3a0aun. IlumeTre
 HM JODM M B CIydYalf Ha HeI'bJHO pelreHa 3agada. JlOImycka ce M KOJEKTMBHO y4acCTHe.

‘B 6p. 1 u 6p. 2 3a 1996 r. ma cn. MATEMATHUEKA IIJIIOC ouaxsaiite ue-
tuBara M 3agauute oT Il m III xpwr. sKypm mom mpencemarencTsBoTo Ha HM3BECTHHMA
6barapckn MateMaTHK akanemuk Biarosect Cengos me nperiexia BCUYKM pelIeHWs.
Hait-no6pure ot Bac, T.€. Te3u, KOUTO pemaT Hali-MHOI'O 3aauM WIN HAIPABAT BIEYAT-
IeHMe C OPUTMHAJHWUTE Cu UAer (I'bK JOPH M eNHA eJUHCTBeHa), e 6baaT HOKaHEHM
38eQHO C yUYMTENIUTe CH Ha CIIENUANHO OPraHM3upaH jarep. TaM rm oyakBaT MHOroG6-
poiirm usnenaau. Ille ru 3anosnaeM c M3BecTHHM MaTeMaTHUIM, KOUTO IIE€ UM IPEACTABAT
KpacoTaTa Ha MaTEeMaTHMKATA; Ile MM OCUI'YPVWM DPa3HOOOpa3sHM MaTeMaTHYECKH UI'PU
¥ pa3Bireuvenusa. Y Bcuuko TOBa 6e3mxa.'rno - Ha.rpa.,zm 3a DONOXEHUA Tpe3 yqeﬁna.'ra.
rogvHa TPYA,.

Mo6bp3aidtre! Ouaxsar By weTwBaTa U 3agauvre ot | kpwr. Kemaem Bu ycnex'

3a mammuarmBata Ha cn. MATEMATHUKA IIJIOC - U3-
JNPBAHE HA TAJIAHTHU yM+ e ce3manen cnenna,nen
$oux, Kenaemure ma cmoHcopupar miam Ja HAIIPpaBAT Jape-
HMe Morar Aa HM3HoJ3Bar OGaHKoBaTa cMeTEa Ha ¢oHIa: Koxm —

57075866, cMeTka — 1001164504, Banka 3a 3eMeNeJICKA Kpe AT
AN, Codusn, 3a ponx ,JISIINPBAHE HA TAJIAHTHW“.
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OIVIEJAJIHU YN CJIA

Yemuso 3a 4 u 5 xaac

B GeskpaiiHOTO MHOXXECTBO Ha €CTECTBEHUTE UMCIA C€ KPUAT 3abelexUTelHu
CBOMCTBa, XapaKTePHM 3a OIpeeleH BUJ YMcia, CBbpP3aHM ¢ oOpasyBamuTre Iy mudppu

¥ MACTOTO MM B TEXHMS 3aIlIC.
Ja pasrnegame umcnoro 276. Ypes chmuTe

madpu, 3ammucaiy B obpaTel pel, HolyyaBaMe uuc-

noto 672. TakusBa ABe uMcia HapudaMe OrJienali-
HM 9HCAa, ako Te ca pasmuunu. [lo chmus maunH
3a BCAKO YMICHO0, YMATOo mudpa Ha emuaUmTe He e 0,
MoOXe Za ce obpa3yBa C’bOTBETHOTO MY OTI'JI€NaJHO
yucao. ETo HAKOM NMpUMEpU 3a OTNeNalHM UMCIa;
13 1 31, 102 m 201, 1481 u 1841.
IIpu pemaBane Ha 3ama4uy € yOoOHO Ha ce M3MOJ-
3Ba O0mCNpHEeTHAT HAUMH 3a U3pa3sdBaHe Ha ecTec-
‘ TBEHUTE YUCIA YPE3 TEXHUTE muppy — 3a AByHUd-

perm uucna: ab = 10a 4 b, 3a Tpumudppenn umcna:

abe = 100a + 100+ ¢ u T.1.
Taxa ce onpenens, e c6opbT Ha ABe ABYLIMPPEHU OrIeNalHyu yucia ¢ Dudppu

a > b e pasen Ha (10a+b)+ (10b+a) = 11(a+b), a pasauxara mm e (10a+b) — (10b+a) =
9(a — b). CmorserEm M3pasu MOXKe Ja ce MOJYYaT M 3a OrJIEJAJHM YUCHA C NoBede
nudppu. Ha Te3m 3aBUCMMOCTH Cé OCHOBABA PEIICHUETO HA 3ahauv OT CJIENHWA BUI:

3amaua 1. C6opsT Ha gBe oraenanay uncna e 176. Kou ca resu uucna?

Pewenue. flcuao e, ye THLPCEHUTE UKCHA ca ABYIMPPERM U KAKTO BEYe NOKa3axMe,
cBbopbT UM e paseH Ha 11(a + b), kbaero ¢ u b ca mudppure mm. Ho 176 = 11.16 u 3naun
a+b =16, oTkbzETO CAEABA, Ye €OUHCTBEHO B'b3MOYKHUATE CTOMHOCT 3a a u bca Q9 u 7.
Taxa, ue uucnara ca 97 u 79.

3anaua 2. Ila ce HamepaT OByIU(PEHUTE OrIEAAJHM UMCAa, YAATO PA3NUKa €
paBHa Ha cbopa OT IMPpPUTE UM. '

Pewenve. Axo a¢ > b ca muppure Ha THPCEHUTE UMCAa, YCIOBUETO Ha 3aladaTa
Bogu Ao paBeHcTBOTO 9(a — b) = a + b mim 4a = 5b, xoeTo e U3MBAHEHO caMo 3a a = 5,
b=4, t.e. nonyyaBame uucaara 54 u 45.

3anaga 3. Ila ce namepu Ha-MANKOTO YMCHO ¢ pa3auden mudpu, koero e ¢ 396
HO-T'OJIAMO OT CBOETO OTNENAJHO YHCIO.
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Pewenue. Axo TbpceHOTO WMCHO e AByIMppero ¢ mappu a > b, To pasznuxara c
HeroBoTo oraenatno uucio € 9(a=5b) < 9.8 =72, samoro a <9, b > 1 CnenoBarento
HAMa ABYIM(PEHO UMCAO0, KOETO Aa yNOBIETBOPSABA NaJEHOTO yCIOBHMe.

Ia pasrnename Tpmmd)perm‘re ornenaNEu uMcna abe u cha, kato a > ¢. Taxnara
pasnuka e (100a + 105+ ¢) — (100c + 106+ a) = 99(a — ¢) u nonesxe 396 = 99. 4, Toa—c=4,
r.e. a = c+ 4. Hali-mankara Bb3MoxkHa cTofiHocT Ha c e 1 M choTBReTHO @ = 1 +4 = 5.
Taka, ye TbpPCEHOTO HA-MaJKo yMucio ce nmoiaydasa npu b =0 u To e 501. Hancruma
501 — 105 = 396.

e npennoyxkmM HAKONKO 3ajaduy 3a CAMOCTOATENHa pabora:
3anaua 4. C6opsT Ha AByIM@pPEHO YMCIO U TpuumdpeHo uucho € 177, c6opbT
Ha ornezanHuTe MM uucia e 483. Kou ca uucnara?
(Orr. 23 u 154)

3anaga 5. CHopsT Ha ABYyIMOPEHO WMCIQ M YeTMpmimppero umcao e 2750, a
cbopbT Ha TexHuTe ornenaaum uucna e 8888. Kou ca uncisara
(Orr. 62 u 2688)

3anaua 6. Ila ce HaMepAT ABe umMcla, uMiiTo cbop e 1576, a cBOpBT Ha TEeXHUTE
oriaenanHy yucia e 4375.
(Orr. 462 u 1114)

3anaga 7. Ila ce HaMepAT ABe OTJIENaJIHA YMCIa, YAETO NpousBenenue € 65125.

Pewenue. Toit kaTo 99.99 < 10000 < 65125, To ThpceruTe YNCTa UMAT MOBEYE OT
ase mudppu, a norexxe 1000.1000 = 1000000 > 65125, To Te3m yucaa uMaT MO-MAaJIKO OT 4
mappu. Crenovarenno re ca Tprmpperu. Ilo ycrosue npousseaeHneTo UM 3anbpiIBa
Ha § ¥ 3HauM HOHE EIHO OT TAX 3aBBpmBa Ha 5, T.e. uUMa BUIA 4 ab5. Torasa gpyroro
e 5ba > 500 u abb.5ba > ab5.500 wnu 65125 > abs. 500 oTkBIETO abb < 65125 : 500 < 131.
Tpunuppernre UMCaa, KOUTO 3aB’bPMBAT Ha 5 M ca mo-Mankxu or 131, ca 105, 115 u
125. HemocpezncTeenaTa npoBepka HDOKa3Ba, ue camo 125.521 = 65125 raxa, ue Thpce-
HATE umciaa ca 125 u 521.

3anava 8. Ilpu ymHOKeHMe Ha Koe veTMpMIM@peHO WMCIOo ¢ 4 ce moaydyaBa
orxenanHoTo My umcio?
___ Pewenue. Ycnobuero Ha Tasu 3ajava MOXe Ja Ce NPEACTABU UPE3 PABEHCTBOTO
abed4 = deba. Twit xato d < 9, To a £ 2. Ho npoussegenuero Ha d m 4 He MoXe na
3ap’bpmBa Ha 1, mopaJu KOETO clelBa, ye a = 2, a torasa d = 8. JlecHo ce chobpasnsa,
ye eJUHCTBEHO Bb3MokHO € b= 1 1 ¢ = 7 Taka, ye 2178 e MckaHOTO UMCNO, 3a KOETO €
M3N'LIHEHO ycaoBuero: 2178.4 = 8712.

C ornepmanuuTe YMCIa ca CB'bP3aHU MHTEPECHU YHCIOBU pebycy, HAKOU OT KOUTO
mpegiaraMe 3a CaMOCTOATENHO pemraBaHe:

3amaua 9. ABC + CBA = AA.BC. (Orr. 841 + 418 = 88.14)
3amawa 10. ABC.CBA = DAEDAE. (Orr. 924.429 = 306396)
3anmaua 11. ABCDE: EDCBA=F. . (Orr. 87912 : 21978 = 4)

Asmop na wemueomo Xpucma Jecoa
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JJA CE Bb3CTAHOBHA . . .

Yemueso 3a 6 u 7 xaac

Munasmu npusTenu, 3HaeTe MU Koe € 00I[0TO MEKAY OXXIBEINTE OTHOBO Ha €KpaHa
TUTaHTCKA JAHO3aBPH, TallHCTBEHOTO MMCMO, M3BAAEHO OT DYTUIKA B CTOMaXa Ha akyJa
¥ HaBOJHEHUTE yJacThbIy 3eMs okono pexara Hun? He 6npsalite c oTrosopa, ye Hama

mnmo obmo. BewmuocT ob6moTo € ... MaTemMaTHKaTa!

CurypHo Beue cTe raenany Hamy-
menua ¢punam ” Ixkypacux mapk”. W axo
BameTO BHMMaHWe € Ouio NpuBIEYEeHO
HE caMO OT CMpa3sfBallis PEB Ha LIal-
HUA TUPaHO3aBbp, TO AoOpe cu CioMHATE
TpyAHATa 3alada, KOATO eKMII'bT OT yde-
HU B'bB OMIMa pa3pel yCHemIHo — pas-
nojlarafikyi ¢ HAKOJKO KAITYUIM U3CHhXHa-
Ja Kp'bB, 3ana3eHa B Xo00Ta HA NIpanucTo-
PUYECKH KOMap, TOH Bb3CTAHOBM YKUBU

OHE3U OTPOMHM BJIEYYTH, KOUTO Ca BIALEeNy 3eMsaATa MHOrO MNpeau II'bPBUA UOBEK M4
YKpacH c’bC CBOMTE PDMCYHKM CTeHUATE Ha memepure. Pa3bupa ce, Tosa 3acera ocrasa

danTacTuka. 3acera.
Axo n'bk He cTe AIO0MTEenu Ha Io-

gobeH pox ¢uaMM, TO IOe BU NPHUIIOMHA
3a eHA KHUTa, KOATO OTJaBHA € T0buMo
YETUBO Ha IOHOIIMTE OT I cBAT — ,[le-
nata Ha kamutaHd ['pant“. B rea cMmenure
IIOTJAHACKA MOpAIM Ha noph I'nenapsasn
M3BAXKIAT OT CTOMaxa Ha YJIOBEHa aKyJa
OyTuiaKa M HaMMpPAaT B HeA TPU eJHAKBU

JOKYMEHTA, HO Ha PA3NUYHA €3MUM. 3a XKAJOoCT Te3U JOKYMEHTH CA CHIHO NOBPENEHU OT
MOpCKaTa Boja U cbAbara Ha KamuraH ['paHT M HeroBuTe KopaboKpymmpaau MOpPsAIU
ce OKa3Ba 3aBMCHUMa OT PEIIEHUETO Ha 3a4avaTa 10 B'b3CTAHOBABAHETO HA JOKYMEHTHUTE.
E, repoure na /Kyn Bepr He ce cupaBaT C’bBCEM YCHEIIHO € TOBa PEIICHUE, HO MOYKEM
JA Ja VM Ce ChbPAUM — CPex TAX MMa MOPALH, reorpad, MOTIaHACKA IODA U OBE >KeHH,

HO YBM, HATO €OUH MaTEeMaTHK.
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A crmempanmcTUTEe MO UCTOPUS Ha
MaTeMaTUKATa Ka3BaT, Ueé reOMEeTPUATA —
TO3M OCHOBEH AN HA CbBPEMEHHATA Ma-
TeMaTHuKa, BOAM Havajaoro cu oT Ipesen
Eruner. Tam nHali-mrogopogHaTa 3emsa
6uia no nopeunero Ha pexara Hua u 3a-
TOBa 3€MHaTa Iuion Ouna pasfeleHa Ha
pasaMuEM 1o ¢$opMa ¥ roJIieMHHa Yydac-
Tbim. Ho npes onpeneneno sBpeme ot ro-
JuHaTa ,HenocaymuuaT“ Hun npeamsan
OT KOPUTOTO CH ¥ 3alUYaBal NperpaguTe
MeKAy oThexHuTe ydyacTbim. M xoraro



BOJMTE Ha peKaTa OTHOBO Ce IMpubupaiy Ha MACTOTO CH, Bb3HMKBAJa 330a4aTa — CbB-
CEM MaTeMaTUYeCKa — A C€ B'b3CTAHOBAT 3aJETUTE OT BOAATA YYACTBLIM. h

CurypHo Beue ce OOCETHXTE 3aIll0 TBLPAAX, Ue OOIMOTO MEXKAY HeIaTa, 3a KOHU-
TO CTaHa AyMa B HauaJOTO, € MaTeMaTHKaTa. VY B TpuTe ciydyas Bb3HMKBaXa 33a0a4M
(cbBCceM pasmMuHM IO XapaKTep), B KOMTO Hemo TpAGBa Oa ce Bb3cTraHoBU. Takusa
3aaul, KOUTO Ca TUIIMYHN 3a IIOBEUETO CbBPEMEHHM HAayKHM, ca Ha ocobeHa mouut B
MaTeMaTuKaTa. VIMeHHO 3a Tsx me norosopuM cera. Haii-o6mo ka3aHo, mmon 3aga4a 3a
B'L3CTaHOBABAHE Ha HAKAK'BB MaTeMaTHJIeCKM obeKT pa3bupaMe 3amayda, B KOATO Mpen-
BapHUTENHO e HajleHa YacT oT To3u o6ekT. Ilocouenu ca M cBoificTBaTa, KOMTO OGEKTHT
TpabBa Oa NpUTeXaBa. 3ajladyaTa Ce CUATA 3a pelleHa, aKO € HaMEpeH LEeauAT oBeKT.

MaTtemaTHiuTe ce pagBaT Haii-MHOrO Ha TaKMBa 33a[a4d, B KOUTO Bb3CTAHOBS-
BaHMAT OGEKT ce oKa3Ba €OVWHCTBEH, MJIM Ha 3aJa4y, B KOMTO MaJKV M3MeHEHMA Ha
IpegBapPUTENIHO 3a1aJeHUTE CBOMCTBa Ha 00eKTa He BOSAT LO C'bINECTBEHM NPOMEHH
‘B caMus ob6ekT. Haii-uecTo TakuBa 3amaum ce HapumuyaT KopekTHHM. Ho kaksu MaTe-
MaTHdeck obekTu Morat ga 6baaT Bb3cTaHoBsBarM? (OTroBopsbT €: Haif-pasauwyHM
~ uncna, pyHKIMM, ypaBHeHMsA, MHOTOWIEHN, reoMeTpuurn ¢urypu U T.H. A cera Ja
3alloyHeM C'hC 33aJlauMTe. ' .

3agaga 1. B uncaoro N = 444...4888...8+* mmmcBa nocnennara quppa. Bn3-

1995 1994

cTaHoBeTe WwMcI0To N, KATo 3HaeTe; Ue TO € TOUeH KBaApPaT Ha eCTeCTBEHO UMCIIO.

Pewenue. TpymuocTTa nasBa mbpBOHAYANHO OTTaM, Y€ YUCIOTO N e IpeKajleHO
ronxsmmo. Torasa a cu 3agazeM BbIpOca HE MOXKE JM Ja ONUTAME C IIO-MAJIKO YHCIO?
Kaxso e manune B usBecTHaTa yacT Ha N7 MMame usBecren 6poit ueTrBopxm, cien koeto
UaBaT OCMMIM, U TO C €4Ha ITO-MAJIKO OT UeTBOpKUTe. Torama ga omMraMe Oa pemmM
,ChIaTa 3amtava‘“ ¢ umcio ot Buna 448+*. Moxke mu To na 6bae Touen kBagpar? Toit
kaTo 602 = 3600 < 448+ u 702 = 4900 > 448+, To axko cH AaAeM TPYyX Ia IpecMeTHEM KBaJl-
paTuTe Ha umciaaTa oT 60 mo 70, me BumuM, ue 672 = 4489. OmITHLT ce OKa3a ycredleH.
Torasa cMe JUI'b»KHU Ja I'O IIOBTOPMM C UMCIOTO 44488%. OTHOBO 6007 == 360000 < 44488+
u 700% = 490000 > 44488+. Brumanme! Jla me 61 ma cu MuUCIeXTe, 4Ue cera Ie Ipec-
MATaMe KBaJApaTUTe Ha Bcudky umciaa oT 600 mo 7007 Hwumo nmomobuo! IIpecmarame
mampumMep, 6502 (650 e ,,mo cpemata’ Mexxay 600 u 700): 6502 = 422500 < 44488*. 3maum
6502 e mamko. IIpecumsaTame 670° = 448900. Cera 448900 > 44488*, mo 448900 e ,mocTa
6aM3K0 ¢ 10 pasriexgaHoOTOo uncio. KaTo CM CIOMHVM, Ue B I'bPBUA CIydall HaMepHX-
Me 67, cera ommTBame c 667: 6672 = 444889 u BwKZaMe, Ye ce MONIyYaBa MCKAHOTO.
C Te3u ,,upobu u rpemkmu“ mocTuUrHaxme no paseHcTBaTa 672 = 4489 m 6672 = 444889,
KOeTo Beue HM HABeXKJa Ha OlpelelleHa XUIOTe3a. BapBaM, Ue HAMA Ja Ce 3aTPYMHUATE
C IpoBepKaTa Ha paBeHCTBOTO 66672 = 44448889. Tesu Tpu paBeHCTBA SICHO OTKPOABAT
3aBHCHMOCTTa, KOSITO HM € Heobxomma. O6bpHeTe BHMaHue, ye BPOAT Ha mMeCTUIIMTE
OT n1ABaTa CTPaHa Ha PaBEHCTBaTa CbBIaZa ¢ HBpos Ha ocMHUIUTE OT JsICHATA. dHCIO-
TO N e orkputo: N = 444...4888...89. 3a,‘,11a. OOKayKEM ToBa.,, TPsa0OBa A yCTaHOBHMM

1995 1994
BEPHOCTTa Ha PaBEHCTBOTO

_ 2
444...4888...89 = 666...67°.

‘1995 1994 1994
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. 2.
Ja npecmetneMm 666...67% :

1994

) | , l210...0+1
666...672= | 666..6+1| =[2.909.. 941 =2
6T = o6+t =[2900...941] = : _
1994 1995 1995

20...0-20...0+20...0+2

0...

1995 1995 1995 1995 _ 199541995 1995 _
: > ‘ - 5 =
4.9999...9+4.9...949
199541995 1999 —4.1111...14+4.1...1+1=4...48...89
199541995 1995 1995 1994

ITonyunxme sxemanoro. C ToBa 3amauaTa e peleHa.

Cron! Bewmuoct uma ome exvm MoMeHT. [lokasaxme, Ye Ha MACTOTO Ha 3Be3-
auuKaTa MoxkeM ga rnoctaBuM 9. Ho gamu He MorkeM fa mocTaBuM M Apyra mudpa Taka,
Yye Aa ca Cla3eHM M3NCKBauuAaTa KbM unciaoTo N? OrroBopsbT e oTpumarteneH. Ipuiun-
HATA e, ye KBaJpaTWUTe Ha eCTeCTBEHHTe UMClIa ,Ce pa3pexAaT JoCTaTbuHO 6bp30 C
HapacTBaHeTO Ha uMciaTa. Hemo moeeue, ZOpH U Ja JUICBallle HE CAMO IIOCTETHATA, a
na kaxxeMm mociaenuute 100 mmbpu ma N, 3amavara HAMAIIE ga MOJTYYM BTOPYU OTTOBOP.

3anaga 2. Iletmmdpenoro ecrecTBeHo umcio M e TouyeH KBaJpaT Ha eCTECTBe-
HO 4YNCIO M GpoAT Ha AeauTenuTe Ha M cbBHnaja ¢ nudpara Ha emuEmmTe My. Jla
ce Bb3CTaHOBM M, ako e M3BECTHO, Ue TO € Hali-MaJKOTO NeTIM(PPEHO UMCIO C TOBa
CBOMCTBO.
7 Pewenue. Ille 3amouneM pemeHMeTo, KATO LOKaskeM €JHO TBbPJEHHE, KOETO Ca-
Mo mo cebe cu mpencTaBIABa MHTEpeC MOpalyl IMIMPOKOTO cH npuiokenue: Axo edno
ecmecmeeno “ucao € monex xaadpam, mo uma nevemen bpoii deaumeanu.

IeitcTBuTenno, ako k = t* u d e nmpoussonen gemuTen Ha k, TO M UMCIOTO —

S ‘ d
(koeTo e ectecTBEHO) cbmo € menuTen Ha k. Torasa ma rpymmpame AenuTenuTe Ha k
oo OBOMKM OT BHIA (d; 7/ BB Bcuuky TakuBa ABOMKM, OCBEH B JBOKaTa (t,t), e

6baaT PpYIMpaHM pa3itudHM geaurenu. Ho Torasa 6poaT Ha BCUUKM JeluTenu Ha k me
6bae paBeH Ha 2 - 6pos Ha Apoitkure— 1 (3amo?), a ToBa e HeueTHOo wncno. O6bpuere
BHUMAaHWeE, 4ye € BAPHO U 06paTHOTO, T.€. aKo OpPOAT Ha HEIUTEINTE Ha €0HO €CTECTBEHO
YMCIIO € HEYETEH, TO YUCIOTO € TOUEH KBaAparT. ‘

Ila pasraenaMe cera nocaegHaTta mmppa Ha M. OT gokazanoTo no-rope cienga,
ye TA € HeueTHa. Bb3MokHOCTHTE Ja € 3 MiIM 7 oTHagaT BefHAra, T'bii KaTo HUTO €aUH
TOYeH KBaJpaT He 3apbpmba Ha 3 wiau 7. Cbimo Taka Tpabsa ga ce oTkaxkeM oT 1, 3a-
IOTO €JUHCTBEHOTO YMCIO C €IMHCTBEH AelTnUTel € caMoTo 1, fokato M e nmeruudpeno.
OcraBat Bb3MoxxHOCTUTE M na 3apbpmBa Ha 5 uan Ha 9. Ho ako M 3apbpumsa Ha 5,
cropej NpUsHaKa 3a AeIUMOCT Ha 5 To me ce geau Ha 5. Hexa M = a?. Torasa mowm
5 nenu M, To 5 me meau u a M MoXeM Aa 3amameM, de M = (56)? wum M = 25b%. Ho
ToraBsa umciaaTa 1; 5; 25; b; 5b; 25b; M ca Bce meaurenu Ha M, noxaro M Tpabsame xa
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ma 5 pemurens. OcraBa BTopuaT cayvyait — M pa 3apbpmsa Ha 9. OTHoOBO MoXkeM na
- 3armmeM, ye M = a? u mom M 3aBbpmBa Ha 9, TO a 3aBbLpHmBa Ha 3 MIM Ha 7. Tnil
kato 1002 = 10000 1 M e meTmm¢peno, To nmpoeepkaTa 3amouBame ¢ a = 103; 107; 113;
117; ... u T.H., KOKaTO OTKPHUEM MOJXOAMOTO “HCIIO. ToBa HM rapaHTHpa HaMUpPaHETO
Ha Haﬁ -mankoro M. W taka: momexe 103 e nmpocTo.umcio, To 103%2 uma Tpu memuTens
— 1, 103 1 103% u He e pemeHNe. AHAJOTMYHO CTOM BBIpPoOchT M cbe 107 u 113. Ilo
mataTtk 117 = 32.13, otxbaero 1172 = 31132 Y6enere ce camocToaTenHo, Ye 117° mma
noeeue oT AeBeT AeauTend. Creapamoro umcio e 123 = 3.41. Orryk 1232 = 32.412. Eto
BCMuKMTe genurenu Ha 123%: 1; 3; 3%; 3.41; 32.41; 412; 3.41% u 32 41 u Te ce TOYHO ZEeBeT
Ha 6poit. CnegoBatenno M = 1232 = 15129
Ille 3apbpmumM cbe

3amaua 3. Ibmxuaure a, b, ¢, d Ha cTpaHuUTe Ha YETUPWBI'BJIHMK Ca €CTECT-
BEHM UNCJa U BCSIKO €JHO OT TAX Oeau cbopa Ha ocTraHaaute Tpu. HssecTHo e, ue

YeTUPUBLI'bLIHUKBT He e poM6. Ila ce BB3cTaHOBAT:
a+b+c

a) YaCTHOTO ————, aKo d e Haii-rolAaMaTa CTpaHa Ha UeTUPWbI'bJIHUKA;

6) umucinara a, b, ¢, d, ako NepUMET'bPBT Ha YETUPWBI'bIHUKA € 18.
Pewenue. a) Ille usnonssaMe TBbpAEHNETO, Ue BB

BCeK! YeTHPHN'bI'bJIHHK C60p’bT Ha KOU [Ja Ca TpHu
CTpaHM € IIO-TOJIAM. OT 4Y€TBbpPTAaTa. IIOKa.B&TeJIcT-

BOTO My MOKe Oa pa3rilenarte Ha 4YEPTEXK 1. Torasa

b
a+b+c>dmm atbte > 1. Ot mpyra crpa-

Ha, oT cboposete a + g+ ¢ ud+d+d sropusar e

no-ronsM (TYK U3MoJ3BaMe, Y€ YEeTUPWbI'bIHUKDBT

He e pom6). Ilomyunxme, ue a + b+ ¢ < 3d, T.e.

yepr. 1
a+b+c
— < 3. 1 nomexxe mo ycioBume  UKCIOTO
a+b+c ‘ ' at+b+c ‘
——7— © 10, OCTaBa e/IMHCTRCHATA BH3IMOMKHOCT ——Zl-— = 2.
b
6) Illom atbte =2, T.e. a+b+c- 2d 10 18 =a+b+c+d = 2d+d, oTkbgero

d

d = 6. Ilo-maTaTbK pasriaexnaMe aBa ciay4das. AKO UMa M Jpyra cTpaHa C JbJDEKUHa 6
(mo-ronsma ot 6 HaMa, 3amoTo d e Haif-ronsMaTa), To cOOpPBT Ha ,qpyrwre JBe CTpaHU
e 18 — 12 = 6 u ca Ha auIe B'B3MOXKHOCTUTE 3a a, b, ¢, d:
- 1,5,6,6 — ornaga, Tbit kaTo 6 + 6 + 1 He ce meau Ha 5;
2,4,6,6 — oTnana, Tbit KaTo 6 + 6 + 2 He ce menu Ha 4;
3,3,6,6 — yeTHpUTe UKCIa YOOBIETBOPABAT YCIOBMETO.
BB BTOpHMA BBb3MOXKeH ciydalf TpuTe cTpaHu ca mo-Maiaku or 6. Torasa ca
BBb3MOYKHU CJIeOHUTE CRydau:

2,5,5,6 — ornaga, Tbit kato 2 + 5 + 6 He ce meau Ha 5;

3,4,5,6 — oTmaga, Tbit xkaTto 3 +4 + 6 He ce memu Ha 5;

4,4,4,6 — otnaza, Tbi# kaTo 4 + 4 + 6 He ce nenm Ha 4.

Honytmxme 4Ye sBe OT CTpaHWUTe ca C AbKMHA 6, a ApyruTe OBe ca ¢ ObIDKA-
Ha 3. MoskeTe M na HauyepTaeTe TaKbB YETUPWBI'bLJIHMK! IKOJKO HeenHAKBU TaKUBA,
YeTUPWBI'bJIHAKA MOTAT & Ce HauepTaAT?

-

Aemop na wemusomo Ceemaosap Hotinee
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N3INPBAHE HA TAJIAHTU

N3OVPBAHE HA TAJIAHTHU e
3aI0UYHO MAaTeMaTHMJYecKOo ChCTe3a-
HMe. 3a mobegurennTe NOATOTBAME
CTpaxOTHM M3HeHamM. Te, 3aemHO
CbC CBOMTE YUMTEAH, me 6buaT no-
KAHEHM Ha COENUWAJHO OPraEM3Mpa-
mna PECTUBAJI YM+. Chcresa-
HMeTO ce NpoBexaa B 3 xppra. B xo-
34 Gpoil BM nDpencranaMe 3anaunTe
or I xpor. Ilome emaa ot 3appuntTe €
CB'bP3aHA C YETHBATA 33 CHOTBCTHHU-
T€e KJAacoBe OT NPEeIHMTE CTPAHMIM.
IIpoueTeTe ru BHAMATENHO, pemeTe
38JaYMTEe M €Ba TOTAaRA Ce€ 3aXBa-
HETe C'hC 33JaUMTe OT C’bCTe3aHMe-
10. He ce orualipafite, axo He ce
cupaBuTe M ¢ TpMTe 3anaun. ITnme-
Te HM JOPM H B CAy4ail Ha HEN'bIHO
peumiena 3anaua. B nmcmara orOe-
ng3Balire TpMTE CM MMEHA, KJaca,
YYMIMINETO, MMETO HA yUMTeNd BM
no MareMarmuka. Jlonycka ce m xo-
JIEKTMBHO yuacrue (aKo Hampumep
3aAYMTE Ce PA3rJeixOAT B MIKOJa-
TA OO MaTeMarMka). B To3m ciy-
gaii M3mpamaiiTe caMO eIHO DMCMO
¢ MMeTO Ha M30paH OT Bac KanUTaH
Ha orbopa. Ilnmere ma anpec:

MATEMATHUKA IIJAKOC
HMucruryr no Maremaruka — BAH
ya. ,2Akan, I Bonuen®, 6a. 8
1113 Codmun

I KP'bI

3anauu 3a 4 Kjaac

1. 1. CbmecTByBa 1M ecTecTBeHO YKcio k, 3a
KoeTo mnpoussefenuero k.k ce mpencraBsa KaTo:
a) c6op; 6) pasnuka Ha ABe YETHH ABYIMQPeHU
orneganuu yucaa? O6Gocumosere oTropopa cu!

2. Jla ce maMepu Hail-MaJKOTO €CTECTBEHO
ynucao N, c6opbT Ha muppure Ha kKoeTo e 40,
a cbopbT Ha dpuTe Ha yuciaoro N — 1995 e 43.
HMma nv Opyro e€cTeCTBEHO UMCIO CbC CBHIMOTO
cBoticTBo? '

3. Bwxe ¢ gpmxuna 12 MeTpa ga ce Hapewxke
Ha DaBHM YacCTU TaKa, Y€ ¢ TAX Ja ce NOCTPOM
$urypa, KOATO Ce CHLCTOM OT:

a) paBHOCTPAHEH TPUBI'BIHUK M TpU KBaApa~
Ta; , ‘ ‘

6) kBaApaT M YETUPM DPABHOCTPAHHM TPUb-
I"bJTHVIKA.

3agaum 3a 5 Kaac

1. I-p M. Imoc cu Hamucaun asyumdppeHo
wCA0. YMHOXKWI ro ¢ 8, pe3yaTraTa pa3meiun -
Ha 3 ¥ IOJIyYnI OriaefalHOTO YKUCIO Ha HaMUCIe-
HOTO. Koe uucno cu e samucaun H-p M. Ilmoc?

2. Ha MACTOTO Ha 3Be3UYKUTE B YMHOMEHME-
TO 1995. % ** = * % * * * * * [a Ce IOCTABAT Igd-
pute or 0 fo 9, KaTo BCAKA Ce U3MNOJI3BA TOUHO
IO BEAHDBXK, TaKa Y€ Oa Ce NOJYyYM BAPHO UMUC-
710BO paBeHCTBO. Jla ce HAMEpPAT BCUUKM TaxkuBa
4uciIa.

3. Pasnonarate ¢ 3 nucta, BCEKM OT KOMTO
paspexxeTre Ha 5 yactu. Cies ToBa HAKOM OT Te-
34 YaCTH pa3peXxeTe OTHOBO Ha D YacTH M T.H.
Moxe au Taka ma noayuute: a) 1995; 6) 1996
aucrtyera?
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3anayn 3a 6 Kxac

1. C nomomra Ha TpH Pa3/IMvHM HeHyJIeBYM IM(PH Ca 06pa3syBaHM BCHUKMA Bb3MOYKHM
pasnuuEM Tpuidppern uuciaa. COopbT Ha Te3M UMCiIa e paszgeneH 0e3 OCTATBK Ha
NPOM3BENEHUTO Ha Te3M mppu. YacTHOTO € AByIMGpEHO UMCIO, KOETO C€ 3aIMCBa C
aBe oT magenute muppu. Jla ce HamMepaT TpuTe mmMppH.

2. 3amic’bT Ha ecTecTBeHOTO umciao N nMa BUOa TYZZYTYY, KbAETO T, Y, Z CA PAIIUI-
m inopu. Ja ce pp3cTaHoBM umcioTo N; aKo € U3BeCTHO, Ye c6OpPBT OT pas3mTuduHuTe
My IpPOCTH JeauTeau e 19. | '

3. Jla ce onpemenn AbiDKMHaATa Ha pb6a Ha KyG, KOATO Ce M3pa3sABa C €CTECTBEHO
UMCIIO METPH, a 06eMbT U3MepeH B Ky6.M., € c6op 0T TpUIM(pPEHO UMCIO ¥ ChOTBETHOTO
My |MCJO, 3allICaHO C'bC C’bIGUTe IMpU B oOpaTeH pen.

3anmaum 3a 7 KJjac
_ : 2" 4+ 3"
1. EcrecTBeHOTO UMcn0 n e TakoBa, ye unuciaoTo A = BTN e yano. Jla ce samepsaAr

nocnenuuTe ABe mopu Ha A.

2. 3a enHo netuuppeHo ectecTBeHo uncao N ca ZalgeHH TpH TB'bDAECHUA:

a) N ce nemu Ha 37;

6) N 3apbpmBa Ha 37;

B) cbopnT oT mudppure Ha N e 37.

He e usBectHo manu Tesm TRbLpHeHUsa ca BepHu. MspecTHo e obaue, ue Hama ApYy-
ro meTiMppeHo ecTECTBEHO UMCIO0, ocBeH N, 3a KoeTo TBbPAeHHATAa 3alla3BaT ChbIiaTa
BsapHocT (unu HeBsapHocT). la ce BB3cTanoBM WwcaoTO N. 7

3. Pasraexpar ce BCHUKM mapajelienuneqy ¢ M3MepeHNUsa eCTECTBEHM YHCia, cCOopbT
OT PENUIIPOYHUTE CTOHOCTM Ha KouTo e 1. Wamexay Tesu mapaienerumenu za ce
onpeneny OH3M, Koifto mMa Hafi-ronsaMm oGem.

3adawume ce npedaoncenu om Ceemaosap Hotines u Xpucmo Jecos.

KpaeH cpok 3a m3npalijaHe
Ha pelleHus |
28 ¢eBpyapu 1996 r.
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Harpangure 3a 6p. 2, 1995 r.
MONTANA TRADING COMPANY

oduunaneH mucTpudyrop Ha Winsome Computing Systems
konue Ha Kew2Win Bepcus 2.0 nevenu

Mapus Y3yHoBa, c. XBoiina, obu. Yenenape

EnekTpoHeH KalKyJIaTop EnexTpoHeH 4acoOBHUK

1. Banentun OpemxoB, Kazaumbk : 1. Amanusa Kiopkuuena, ["'aBposo
2. Ilanvena AHacTacoBa, Bapma 2. Enena Konesa, B. T'bpHoBO

Hazpadume ca ocuzypenu om Pupma 3 KA, ya. ,;.Heuxoz.ay“ 23, Codus

Kanrnm ¢ MaremMaTndecka TeMaTHKA

1. Munena Jeoumuena, Copusn o 6. DBopsana Mumurposa, Brnaroesrpan
2. Ilersp Tores, c. Porom 7. Consa Mosuesa, Am60n
3. Ho6pomup Xpucrakuen, Ilnosamus 8. Ilersp Honos, Ilnesen
4. Tlasnuna Monosa, JloBeu - 9. Anrtonusa Artanacosa, [Hymen
5. Xpucro 'sowes, Codus . ~ 10. HWsanxa IOpyxosa, IlioBaus

Hazpadume 6sza usmezaenu na I noemepu 1995 2. 6 2p. Cmapa 3azopa no speme na Typnupa no mame-
Mamuxa, noceemen na Jens na napodnume Gydumeau, opeanvuszupar om cexyus , He. Carabawes “ na Cswsa
Ha Mamemamuyume a8 Bsazapus.

Kouxypc JIET'O

ITo u3TH4aHe Ha KpailHMA CPOK B pelaknuara 6saxa noiy-

yeHu 297 BepHM OoTroBopa Ha 3adavaTta oT 6p. 2, 1995 r. Ha
MATEMATHUEKA IINKOC. Eaue oT B'b3MOXKHUTE OTTOBOPH €

JaleH Ha YepTeEXKa.

ETo nMeHaTa Ha TpMMaTa, KOMTO CJie] TerJieHe Ha Kpebuii,

moJiy4yaBaT cyBeuupHuTe Harpagu JIEI'O:

1. T'uaka Mapuucka, c. Ionuuauu

2. Teopru Anrenos, Bpaua

3. Bnagumup IlaBnos, B. TwproBO

Kuurute me 6'bJaT U3NPATEHU [0 AOLIATA, & OCTAHAJIMTE HATFPAAM MOrAT [a Ce MOJYYaT OT pelaKuu-
ATa caeld yroBopka Ha Tea. (02)-713-28-26 umn (02)-45-13-13. ‘



. a ., B
4sin — sin — sin

HHK U KOCHHYCOBATa TEOPEMA).

3AIAYM M* PEHNIEHUSA
npodsaxcenue om cmp. 36

Pemienne Ha Ct. ATamacos m C. Aam
3eopr, crygent 3 xypc 88 PMH ma CY ”Cs.
KanmerT Oxpunckn”, Co¢pna. Heka ABCD e us-

M*58. O6wata vact Ha AABC u AA1BIC1 hyan YETUPU'BI'BIHHMK C'bC cTpain AB = a, BC =

e WeCTo'bI"bJHMK C paBHU cTpaun. Ako Ru r (R;
K1) Ca paJMyCHUTe HAa ONMCAHATAa M BIIMCAHATA OK-
prxHocTH 33 AABC (AA, B, C1), aa ce nokaxe, de
r ™

R R ;
(I1. Maxyaes, ITnonmun)

Pemenue wa Cr. Aramacos. Heka KL =
—_— —_— —_— —_—
4@, LM = a3, MN = a3, NP =a;, PQ = a3 u

— -
QK = ag. Bes orpanuuenne Ha o6UHOCTTA MOXKEM

Ia cuuraMme, de |ap| = 1, k = 1,2,...,6. OT oue-
. BUIHOTO PaBEHCTBO &1+ 83 + @ = —(a3 + G4 + Go)

Cllell noBAMrake Ha KBaAPaT MOJydYaBaMe ‘
Bt +ad+ 2R B+ B@E TR =
a3 + a3 +a? + 2(az.a; + a3.96 + azaq)
<= 3+2[cos(r — B) + cos(m — 7) + cos(r — a)] = -
3 + 2[cos(m — a1 ) + cos(m — B1) + cos(m — 11)]
<= cosa+ cosf + cosy = cos a; + cos 1 + cos71.

Ho 3a BcekM TPU'BI"BJIHMK C BrJIM «, B U Y, COSa +

. R
cos B + cosy = 4sin -2-sm§sm% + 1. Cera ocra-.
; r
Ba Jla M3MoJisBaMe Ao6pe n3BecTHMA (aKT, ue = =

1 (noxa.me’re o CaMH, KaTo M3MoJ3-

22 2

BaTe C'bOTBETHMUTE QOPMYJM 3a JIMIIE HA TPUBI'bJ-

HMuTepecHu pellleHUsA Ha Ta3M KpacHMBa 3a-
Java HM u3npaTuxa M A. Acenos, u I'. I[lanamenos.

M*59. B u3anr'bKuaJl YeTMPW'bI'bJHMK C Iie-
prumeTsp P e BnMcaHa oKpbikHOCT ¢ paguyc R. He-
Ka @ € bI'bJI'bT, KOWTO CKIIOUBAT OTCEUKUTE, CB'BP-
3BaIlM AOMUPHUTE TOYKH, JIeXKAIM BBHPXY Cpeuly-
noaoxuuTe crpann. Jla ce nokarke HepaBeHCTBOTO

P

> ——. Kora ce noctura paBeHcTBOTO?
R~ sina

(JI. 3uraranos, Codmna)’

N

b, CD =¢, DA=d. Ila o3naumm c M, N, P u Q
(BK. uepTeKa) HONMPHUTE TOUYKM Ha BIIMCAHATA B
HEro OKP'BXKHOCT ¢'b¢ cTpanuTe My. Ille M3nonssa-
Me cllefHaTa GopMyJia 3a JUile HA YETUPU'bI'bIHMUK:

A+CY
5* = (p=a)p-8)(p—e)(p— ) - abedoos* { £32),
kbaeto P = 2p (mx. nanpumep B, Ilpacosos, 3a-
Aayy [o niakwumerpuM, Yacts I, cTp. 82, 3an.4.45,
uan " Hayka”, Mocksa, 1986 r.)

A B
M .

B vammsa cayvait a+c =b+d, T.e. S? =

abed sin? ; Cera na 3abelexuMm, 4ye o« =
180°-qC
JPMN+IMNQ =4PNC+JAMQ = M——+
o—

1§0—2—4—A = 180°—j%£, T.e. sina = sin A;C.

CaenoBaTesHO, M3M0J3BalKM HEPABEHCTBOTO MEX-
2y CpenHO aPUTMETHUUYHO U CPEIHO FeOMETPUYO, IO~

2 S22  P2R? P2R?

: sl = = 2

AydaBaMe: SIn”a = — o= g 2 — e
)

_PR64 _(8R\* _ P 8

T pi T \p R ~ sina’

BOTO Ce JOCTMra caMo aKo @& = b = ¢ = d, T.e. aKo
YETUPUBL'LIHUKBT € poMb.

3anauaTta € pemena u ot A. Acenos, I.
IInamenos u JI. KameroBa.

M+60. Heka f(z) e mosnHoM oT cTemneH n
CbC CTapIM KoePULMEHT 1, BCMUKU KOPEHM Ha KoM-
To ca peallnu uucia. Jla ce mokake, ye 3a BCAKO
peaJsiHO YMUCJIIO Z, MO-TOJAMO OT Haii-rojeMus KopeH
Ha MOJIMHOMA, € B CHJIa HEPABEHCTBOTO

@) ) fO)a)
O O

kbaero f(*)(z) e k-tata npoussonna Ha f(z).

> (f@)"T,

(B. Muxaiaos, Ilaosmus)

Pemenue Ba A. AcenoB u I'. Ilnamenos.
Heka z,,z3,...,Zn ca KopeHuTe Ha noaunoMa f(z).
ToraBa f(z) = (z—z1 }(z—=2) ...(z—z,) ¥ 10 UHAYK-
uuA ce yctanoBara, ue f5)(z) = kl[(z — z1)...(z —
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Tn-k)H(z—71)...(2—Zpn_k-1)(T—Zn—k41)+ - +(z—
Zr41) ... (2 —2,)], k =1,2,...,n, KbaeTo B cKoGH-

n\_(n
Temma { )=,
KOMTO yyacTBaT 1 —k MHOKMTENN. AKo Z yI0BieT-
BOP/BAa YCIOBMETO Ha 3aJ]a4aTd, OT HEPABEHCTBOTO
MEXAY CPeAHO aPUTMETHYHO M CPEJHO FeOMeTPHUY-
HO MoJIyYaBaMe ‘ ‘

cbOupaeMu; BLB BCAKO OT

&) (z) >

, zm() V[(z—zl)(z—zz) (o~ 2 TE

To# KaTo (
n
(n—k+

...,n. OT noaydesure Hepa-
- f®)(2)

.22, ll(f(z)) 2, C Koeto HepaBeH-

To oTTYK cneapa, ue fE)(z) > n(n—1)..
n-k :
D) =, k=12
BEHCTBA 3aKNIOYaBaMe, 4Ue f(l)(z) A()..
2n"(n—-1)""t.

.MaTeMaTHKa “ Ha B. Muxaiinos, uaa.

CTBOTO € yCTaHOBeHO. PaBeHCTBO ce JOCTHra CaMo
aKo T1 = T3 = -+ = Iy, T.e. aKo f(z) = (z —z1)".

Benexka ma penaxmuarta: 3agaya M 160
e 3ax. 52 oT KHWraTa ,3a/auM MO ,ejeMeHTapHa“
,Bemn®, Co-
oua, 1995 r. Tsa 6e npuerta 3a ny6amkybane B Ma-
TeMaTHMKa Imoc, 6p. 1, 1995, mecemm npeau nos-
BaTa Ha ropHaTa KHMra. ¥l Tpute Nnonyuenu pemre-
HUA ca. Pa3jMUYHM OT aBTopoBoTo. Hwue npemmo-
4eToxMe Ja M3JIOKHM pellleHHeTo Ha A. AceHoB H
I'. IInaMenoB, KoeTo Moke 6M He e TaKa eJETAHT-

HO WMa ToBAa JIOCTOMHCTBO, Ye He W3MON3BA HMIIO
noBeYe OT HEPABEHCTBOTO MEXAY CPelHO apUTMe-
TUYHO ¥ CPESHO TeOMeTPMYHO {AoKa3aTeACTBaTa HA
B. Muxaifmoa u Ct. AtaHacoB u3lion3Bat ,Hey4H-
avmEMA“ GakT, Ye ako HyJIMTe Ha nojmuHoMa f(z)
ca peajiHM, TO U HyJuTe Ha f’(2) c'bilo ca peanHu).

-1 ) _ (n— 1) _ (n) n =k HO, KaKTo TOBa Ha Cr. Aranacos u B. Muxaiinos,
—k-1/ — E T\

Haii-cu2ypnusm HaJyuH ga noAysume mopceHume om Bac xnuzu.
Br8 Beaxo ceauwie Ha bvazapus.
o nowama nanpaBo 8v8 Bawus gom. o Baw u36op.

OBEJUHEHA
bbJTTAPCKA
KHUTOMOLLA

Yurarenm oT uanara crTpana,
NOPLYBANTE KHMUIK,
PEUHKLMN, EHUNKNONEAUN

* Ha KOpWYHa ueHa

* NocTaBeHu BbB Baums gom
* HaneXaHO ONakoBaHK

* ¢ npenopb4aHa nowa (R) unu o6sseHa ctoiHoct (OC)
* nnaware camo 4Yact OT NOWEHCKUTE pasxoau

Nomunuere Tanona M we nony4ute Gesnnaren Karanor
wa OBEAWNHEHA BBLJITAPCKA KHUTOMOLUA.

Mpegnazame Bu nai-xy6aBomo om

* 6barapckara nuTeparypa

* NpPeBOAHA XyA0XeCTBEHa U
Hay4Ha nuTeparypa

* Knacuka B OpuruHan

* fiuTeparypa Ha pyCku e3uk

_ ¢ [eTCKa V1 I0HOLLECKa nuTeparypa
* yyebGHM Nnomarana v pLkOBOACTBa
* PeYHULM ¥ eHUMKNoneauu

HALLIMSAT APEC: 1000 Codumsn, noweHncka kytusa 1396, Ten. 3a cnpasxu 87 24 04
yn. bpara Munagusosu Ne 10 (brona ¢ yn. An. Craméonmuickmn)

TAJIOH 3A KATAJIOT




YBaxcaemu yumamenu,
Mosm onum nokasBa, ye yyeHu-
uume om 8 do 11 kaac, koumo
usnos3Bam masu npozpama, no-
cmuzam 3aBuUdHU Ycnexu u Ka-
yecmBa HQ MamemamuyecKku
eaum. [llpoepamama cvdvpiica
Heobxodumama meopus, peue-
HUs Ha ocHoBru munoBe 3ada-
Yu, U OPUUHANHU 300aYU 3a ca-
mocmoamenHa paboma.

Bacun Jlazapos
KHurata mo)keTe ga nopbuate
Ha agpec:

Codoua 1421, yn. "bBoratuya” 23,
6n. ABB, ex. b, an.2,

ten.: (02) 65 91 45,
Bacun Jlazapos

CnucaHue MATEMATUKA NAKOC moxeme ga Hamepume Bb8 BCuYKU KHWKQDHUYU HO
KHU2opasnpocmpaHumencka gupma "30PA-23" OOA. B msix Moxeme ga HanpaBume
u aboHameHm 3a cnucaHuemo 3a 1996 e.

KHuwxapHuumn: m

p.
.
.
.
.
p.
p.
.

"30OPA - 93" O0A4

. Codwms, k8. "3oHa B-5", 6A. 7, Bx. B

Codwms, ya. "Tpad UrHatnes” 15, tea. 80-14-38

LLymeH, ya. "8-mu mapT" 22, Ten. 5-75-26

BuamH, yA. "Llap MBaH AaekcaHabp”, 6A. 3-4, tea. 2-00-87
SIMBOA, YA. "Bacua Kaparbosos" 21, tea. 3-56-86
Boresrpaa, ya. "Typko" 19

MoHTaHa, yA. "Xpucto bores" 70

[aBpoBo, yA. "Hukoaaeecka" 106, tea. 3-25-55

lMaeBeH, xotea "baakaH"

KHM>XHa 60pCO: 6yA. "Uapurpaacko woce" 117, waHa 2, tea.-u. 75-311/282

KynyBaume usgarusma Ha MATEMATUKA NTAKOC om Hawus omopusupaH

pA3NPOCMPAHUM

en "BOPA-93"O0A, mea. 77-35-24, men./daxc 75-11-09.




..PAONOTO !
Codus - foopiy - Bpaua - Kiocrenman - T, Opsxosinga

ﬂpes 1996 2. oyakBaidme: * Ako kangugaTcrsare BbB BY3
no020moe6Ka U npumMepHIL memu

* AKo KanauparTcrBarte ciaeqn 7 Kjac

no020moe6Ka i npumMepHu memu

- M3nupBaHe Ha TaJaHTH

HayuoHaiex Koukypc yM +

3a y4enuyu 4, 5, 6 u 7 xaac

¥ Onumnuaam + noaroToBka

Kenrypy B boarapus
dpencka mamemamuecka
uzpa-cbcme3axue

M+ ToMm00J12 — TOJIeMH
Harpaam
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