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MATEMATHUKA TIIJ1IOC e cou-
caHUWe 3a Jiella, yYeHHUIH, CTydeH-
TH, IPOPECUOHAIHIN MAaTEMATHIIH,

33 BCEKH, KoliTo ce e HaciaXda-

BaJI Ha KpacoTaTa Ha MaTeMaTH-
KaTa WJIM ce CTpeMHM la A JHO-
kocHe. B monynsapHa, mnpuBie-
KaTeJlHA M JoCcTbIHA ¢(opma ce
ny 6IMKyBaT CLOOIEHMA U CTATHUM
C OpMIrMHAJIHM pe3yiaTaTu, 00630-
PM Ha BaXKHM 3a MaTeMaTUKaTa
¥ UHGOPMATMKATA HATpPaBJICHUS;
NMpeICTaBAT ce U3BECTHU MaTeMa-
THLM U TeXHUTE MOCTWHKEHUHA; Ha-
Ba ce mHpopMammA 3a Gbarapc-
KM M YY>KAA yUYUIMILIA, KOJIEXH,
YHUBEDCUTETH, (oHIALMM; Apen-
JlaraT ce MaTepHaJii OT M3TbKHa-
TH CHEeUMAJUCTU 33 KaHOUAATCT-
BalTe B'bB BUCLIUTE y4ueGHM 3a-
BEeHUA, €3UKOBM YUMWJIMINA, Ma-
TEMaTUYECKUTE T'MMHA3UM M TeX-
HUKYMUTE; OTpa3ABaT Ce MeXKAY-
| mapomuure ommmnmanu u Gaika-
HMaJM ¥ MATEMATUYECKU C'LCTE3a-
HMA y Hac U B uy>xk6uHa; opra-
HH3UPAT Ce KOHKYPCHM C Harpaju;
CHeIlP[a.JI-HO MACTO Ce OTHeNA Ha
Hali-ManKuTe C TMOAXOAAINM TeMU
M 3aJaud; NpeACTaBAT ce npode-
CHOHAJHM MAaTEMATHIA, KOUTO OC-
BeH B MaTeMaTHKaTa UMAT [OCTHU-
KeHMA Y B Apyru obaacTH; npen-
JaraT ce MATEMATU4YeCKH pebycH,

Marm4e€ckKM KBaApaTH, MHTEPECHH ¢

. MICPM M MUI'PAyKH; OPraHM3MpaT ce
TOMGOJIM C MpeAMETHN Har paiM.
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I paru unrarenn,

Hazgasam ce, ue cTe oTnoumHanu AoGpe mpes JIATOTO U C HeT'bpPIEHNE OYaKBaTe
Hali-ropemute MaTeMmaTuwdecku HoBurM. llle samouma ¢ mopemuuTe ycCrmexu Ha HammTe
YUEHMI! Ha Hai-BayKHUTE MEKIYHAPOOHM MATEMATWUECKH ChCTe3aHMAa. Ta3M roamua
Buarapusa Geme gomaxue Ha JlBaHanmeceraTa GankaHuaLa MO MaTeMaTHKa, KOATO Ce
nposese oT 7 no 13 mait B rp. Illanosgus. Hammsar orGop ce mpeacTaBu OTINYHO, KAaTO
criedyeny b PBO MACTO B OTGOPHOTO KilacUpaHe + TpH 3JaTHU + TP cpebbpHU Menaa.
[To cbmusa HaUMH MOXKe Ja Ce OLEHM U y4dacTUueTo HU B MexayHapoZHATa OJMMMIINALA
o MaremaTHka B rp. Toponto, Kanaza. Hammre yuenmu saexa mecTo MscTo (caen
Kurait, Pymbmua, Pycus, Buernam u Yrrapus) B korkypemmmsa ¢ 402-Ma npezncrasu-
TenIu Ha 73 CTpaHM, KATO 3aBOIOBaxa €qUH 3JaTE€H, YeTUPU CpeObLpHM M eUH OPOH30B
Mefan. Tasm onuMmMaja Ime Ce 3allOMHM M C U3KIIOUNTEIHUs yCleX Ha HAIIUA U3BeC-
Ted onvmvmmer; Huxonait Huxkonos ot Byprac, koiito Geimme orawuen cbc crenyaiHaTa
Harpafna Ha »KYPHUTO 3a OPHUTHIHAJHO pelleHMe Ha ImecTaTa 3anada. Msriaexna, ye Haii-
npecTwxHaTa Harpana Ha MOM craBa naTeHT Ha GBarapure, Tbit KaTO 3a nMociaeneH
II'bT TA € Ipuchbhena npe3 1988 r. ma Mexaynapoasata onvMmuana B ABCcTpaausa U
Heun Hocuren e Emanyun Aranacos ot [lnosmms.

Egsa oT raaBrHUTe NPUYMHN 3a MaTeMaTHYECKUTe YCIIeXM Ha HAIUTe y4eHWIH
€ PAaHHOTO WM BKJIIOUBaHE B Pa3JWYHM U3B'BbHKJIACHWM ¢opMM Ha pabora. Me}x,zxy Hali-
BbLIHYBAIQUTE NPOABM mnpe3 ToBa aATo Geme PecrmBansT yM+, B KoliTo ywacTBaxa
nobemureanre ot 1V, V, VI u VII knac ma Bropusa xoukypc ,spupsBane ma Tanantu
yM+“ 1 rexuure yumremu. Tasu romuma Toit ce mposenme oT 4 no 7 toau B rp. Co-
ot U Giraronapenue Ha nob6esnure nomaxuHu (ocobeHo McKaM La Gaaronaps Ha T-Ka
Cepnanuna Atanacosa u r-H Camo anueB or O6pasuos Ttexuuxkym ,I'en. Bxa. 3a-
uMOB ) HaMCTUHA Ce NpPeBbPHA B NPa3HUK Ha Half-MaJKUTe MaTeMaTWYeCKd TaJaHTH.
Ocpen B cnenuannaTa HayHHa MporpaMa. T€ MMaXa BB3MOMKHOCT Ja y4YacTBar B 3abas-
HU UIpH, MATEMATHIECKA TOMGOIM, eKCKYP3MM U MOCEMeHNs Ha 3a6eleKUTeTHOCTH Ha
rp. Conor. BcUYKM yYaCTHUAIM NOJNYUYMXa PA3/IMYHU HAIPAOX U CIHELMATHUATE JUILIOMU
Ha cn. MareMaTuka miioc. B Tosu 6poit ocBen noapobua nabopMaimsa 3a PecTuBana
yM+ mamwuTe Maany NpuATENM MOTaT Ja HAMEPAT U MNOATOTBUTENHM 3a0a4M 34 TPETOTO
n3NaHUe Ha KOHKypca ,MsaupBane Ha Tanantn yM+“, koero 3amousa oT cieapaimmus
6poit Ha CIMCaHUETO. _ k

| W maii-sakpas — egsa qbLAroodyakBaHa HOBMHA, CBbP3aHa C QJOKA3aTENCTBOTO Ha
Ilocnemnara Tteopema na ®epma (Bx. 6p. 1/1995 r. Ha cn. Maremarura mioc). B
mocaenHuA Gpoil Ha M3KIIOUMTEIHO peHoMHupaHOTO cmmcaHMe ,Annals of Mathematics“
u3jiA30Xa OT nedar cratunTe ,Moxynapuu eauntuyrmn kpusM ¥ Ilocnemsara Teope-
Ma Ha Pepma“ ¢ asTrop Enapro Yaitnc n ,,Teoperuko-IpbCTEHOBN CBOCTBA HA HAKOU
anre6pr Ha Xeke“ ¢ aBropyu Puunpn Tefinsp u Enppio Yaitnc. C ToBa enomesra
OKOJIO NMPEONOAABAHETO HAa €AHO OT HaM-aTPaKTHMBHUTE U NbIOOKM IMPENU3BUKATEICTBA
mpen cbBPEMEHHATa MaTeMaTUKa € 3apbpimeHa. OT pe3yaraTuTe B UUTHPAHUTE CTATUN
cinemsa, ue Ilocnemnarta TeopeMa Ha Pepma e Bapua. Haii-cerne!

Wckpeno sam, n-p M. Ilimoc



Braanumup Apuoan e poaesn Ha 12.06.1937 rn.
B rp. Opneca. Ha 28 roxunau crana npodecop s Moc-
ronckua yausepcurer ,Jlomonocos¥. IMo-kncHO pa-
6ot B MHCTMTYTa mo MaTemaruka ,Crexnos“ Ha
Axanemmara ga Haykute. IlomacToauiem e mpode-
cop BB Ppannma. Baamumup ApHoJx e eOuH OT
Hal-M3BECTHUTE ChBPEeMeHHM MaTeMarTuny. YJien e
HA peaMua YYKACCTPAHHM AKAACMHUM M € HOCUTel
Ha MHOMXCCTBO Harpamyu. Ero kakpo cnmofensa Tou 3a
cebGe cu:

» B cemeiicimeomo caM emaspmo noxoacnue mame-
Mamux. Bawa mu novuna, xozamo 6sz na 11 zodunu u oc-
masu nsANG XW,a C MAMEMAMUNECKT ./mmepa'mypa. Kal‘-
MO N0-20ATMAING HACM O PYCKUTNE MAMEMAMUYY, ME HC-
dy 14 u 17-200uwna 8s3pacin yvacmaaz & cpednowKoACxU-
me oaumnuadu. Hmaz ussecmen ycner (obuxnoseno 64z
emopu). Bednsxc cedmuuno nocewasaz xpsncoxa 8 Ynu-
eepcumema, xsdemo cmydenmume nocmaesra s3adavu na
yeenuyume, Bcexu om nac mpabeaute da pasxaszea peue-
HUAMA Ha Onesu 3adavy, xoumo Geute ycnaa da pewiu npes
cedMmuyama, B xpsxcoxa nayuuzr noaexe mamemamuxa,
omxoaxomo xamo cmydewm. Yenaxr da yceos usKkycmaeo-
mo da csobpazseam, da ce deumxca Mexcdy undyxyusma
(npumepu, xonmpa-npumepu) u dedyxyusma (Tunomesu,
maspdenus). Kozamo eaxsoz & Ynusepcumema, eaene
uMaz nusomo na uscaedosamenr. Bepoamiuo mu auncaaue epyounus (xosmo namMupam 3a besnoreana u daoce
yonacna®), no bsz zomoa da ce xameps no npeduzauxaMEAHUME KPACUBY CKAAU HE 02POMHUME NAGHUNY 8
cepuosnsma mamemamuxa. Hpedu uaxoaxo zodunu edna zpyna ewmycuacmu csadadozme Mocxoacxus aemo-
nomen ywusepcumem'. B nezo uma dea faxyamema - no Mamemamuxa u no meopemunna gusuxa. Meaxcdy
npenodasameaume ca useecmuu npofecopu: Kupuaoe, Pydaxos, Hauawenxo, ... He snam xaxeo e mosa
,8a%CcHoCM € Na edun Mamemamuynecku pesyamam. Beposmuo ce usmepsn ¢ seaunuwna, xoamo e obpamno
nponopyuoONaANd Ha MeEInurecxkume mpydnocmu. Haill-csujecmeenomo, xoemo csM Hanpasus 8 Mamemamu-
xama, Ke ce cesp3aa ¢ uMemo Mu ..«

3AIIIO N3YYABAME MATEMATHWRA?

KAKBO MUCJIAT 3A TOBA CAMUTE MATEMATHUIIN

B. H. Apnoad

Axan. Baamumup ApHonxn

3amo TpAbBa Aa M3yuyaBaMe MaTeMaTHUKa? IlIa JIEKUMATA, HO XOpaTa MUCJAT, Ye MoXe 6M Helno

Ha To31 BBOIpOC € OTFOBOPUJ AHrJAUMHACKUAT PUJIO- Ce € NPpOMEHUO 32 CEeleM BEKa. ...
codp Pomxsp BeitkbH ome npes 1267 r.: ,Toau, Ia yyem M eQHO MO-CBLBPEMEHO M3Ka3BaHE
KOMTO He 3HAae MATEMATUKA, HEe MOXKe JAa M3y4aBa -— €IVH OT CbL3JAATENATE Ha KBAHTOBATA MEXaHMKA,
HUKOA Apyra Hayka u Aaxke He MoXe na pa3bepe [loa Jupak, TebpjM, Ye NpyU U3rparkaaHeTo Ha Pu-
cBoeTo HeBexkecTBO “, C ToBa MoXkelle U Ja 3aBbp- 3W4YeCKa TEOpUA ,He TpAGBA Ja ce AOBEpABaMe Ha
1Buox. 6p. 3, 1093 r,, cvp. 12 Ha en. MATEMATUKA PBCHINM puamaecku KoHuemmu®, A Ha Kakso fa ce
NIIKOC (6en, npes.) Aosepasame? | lla ce foBepABaMe Ha MaTeMaTUUYEC-




Ka CXeMa, JlaXke aKo TA Ha Ip'bB MOrJe] He € CBbP-
3aHa ¢ ¢usukaTa“. HaumcTura, BCMUKHM uncTo Ppusu-
UeCKHM TEOPHM OT HAYaJIOTO Ha BeKa Ca OTXBbPIEHH

oT q)nsnxa:ra., a MaTeEMaTHYE€CKHUTE MOJIENH, U303~

BaHM OT QM3UUMUTE, IIOCTENEHHO Ce M3IM'bJBAT C (Ou-
3UYECKO ChALp)KaHue. MIMeHHO B ToBa ce NMposiBABa
YCTOMUMBOCTTa Ha MATEMATHKATA.

M Taka, MaTeMaTHUECKOTO MoueJIMpaHe €

NpoAYKTHUBEH METOA 3a ﬂO3HaHHe B €CTeCTBO3HAaHH-

ero. Ho me moaxoaum KbM Hero oT Apyra CTpa-
Ha, pasriexIaliku npobieMHUTe HA MaTeMaTHUYeC-
KOTO 06pa30BaHME.

B Hamero o6pa3oBanMe IO MaTeMaTHKa
(cpenno u BucIIe) BLPBMM Mo papBaTepa Ha eBpO-

neiickaTa CHCTeMa, KOATA € OCHoBaHa Ha ,0ypGaku-

3auATa“ Ha MaTeMaTMKaTa. ['pyna MiaauM ¢ppeH-
CKM MaTeMaTHUM ToJx nceBaonuma Hukona Byp6a-
KM 3anoyBa npes 1939 roa. na ny6amkysa KHUrH,
‘B KouTo $popManHo (T.€. ¢ NMOMOMITa HA AKCHOMa-
TUYHUA METOJZ) C€ U3JIaraT OCHOBHUTE pa3eiy Ha
C’bBpeMEHHATa MaTeMaTHKa Ha Ga3aTa Ha TeopHUATa
Ha MHOXXECTBATAa. ‘ ,
®opmManM3alMATA Ha MATEMATUKATa A0BEXK-

Ja ¥ o ompelesieHa $opMaIn3alaA Ha NpenoJaBa-

HeTo M. B ToBa ce ImposABABaT HeLOCTATBHIMTE Ha
»,0ypbakn3zammaTa “ Ha o6pa30BaHMETO MO MaTEMa-
THKa. ETo eaumn TunmdyedH npumep. Ha yuenunm ot
BTOPH KJIAC B'bB (PEHCKO yUMIMIle 3aIaBaT Clel-
HUA BBIPOC: )

— Koaxo npasu 2+ 37

OTtrosop:

— T3l xamo csbupanemo e KoMymamuswo,
mo24+3=3+42.

Benukonenen otrosop! Toit e abcomoTHOo

NpaBUJeH, HO yYEeHMKBT M306I0 He ce cellla Ja Cb-
6epe aBeTe 4ncIia, 3alll0TO NMpU 06ydeHMeTO ce Hab-
JfAra Ha cBolicTBaTa Ha omepalMUTe.

B EBpona Beue ca oC’b3HaJU HEAOCTATbIMU-
Te Ha €OMH TAaKbB MOAX0JA KbM ofGpa3zoBaHMETO M
3aloYHa OTApbHBaHe 0T ,6ypbaku3aumsara ‘.

B mocaeapuTe roavHy B HalllaTa CTPaHa Ce
M3BBbPIIBA aMepPUKaHU3aIMA. Ha 06GpPa30BaHMETO IO
MaTeMaTHKa. B oCHOBaTa M e 3aJjierHaJl IPUHIMIIA
Ja ce y4d TOBa, KOeTo e HeoOGX0IMMo 3a HMpaKTH-
KaTa. A aKoO HAKOI pelH, ye MATEMATUKATa He MY
TpaAbOBa, Toil Moxke M3061I0 Na He A yuu. B ropam-
Te KJIacOBe Ha aMEPUKAHCKUTE KOJIEXU KyPCHT IO
MaTeMmaTHKa € paxynTaTused. Jlo KakBo Moxe Ia
AoBeJie TOBA, [I0OKa3Ba CHEJHUAT Npumep. B TecT 3a
14-ronumHu aMepUKaHCKA yueHMIM TpAGBa Ia ce
npenenu (He Xa ce MpecMeTHe, a caMo Aa ce Npele-
HU): Xax80 we ce cmane ¢ vucaomo 120, axo azemem
80% om nezo. IlpensokeHH ca TPM BH3IMOXKHHU OT-
FOBOPA: UE Ce YBEAUNU; HAMA Ja CE NPOMENY, Ue Ce
namasu. IlpaBunen otrosop ca maau okouo 30%
ot TectBaHuTe. C APYrM AyMH OTrOBOPHUTE Ca M3-
6upann ciaydaiino. Mapox: mmkoi HHILO He 3Hae.

BTopata ocoGeHocT Ha aMepPHUKAHCKUA 10 I-
X0 K'bM IpenojaBaHeTo Ha MaTe€MaTHKaTa € Hero-
BaTa KOMIIOTpH3allMf. Y BJeYEeHHETO MO KOMIIOT-
puTe camo 1o cebe cu He NONPHHACA 3a pa3BUBaHe
Ha MucJeHero. Olle eMH PUMEP OT AMEPHKAHCKH

TecT: B edun xaac uma 26 yuenuxa. Te mpabsa da
“6s0am 3asedenu na excxypsus ¢ xoau. B edna xoaa

Mozam Oa nsmysam I podumea u 4 yvenuxa. Koaxo
podumeas mpabaa da nomoznam? THUINUHMAT OTro-
Bop e 65. KommoTspbT nmpecMaTa 26 : 4 = 6,5. Ho
YYEHHKBT 3Hae, 4e CJel KaTo pelleHneTo Tpabpa
a € LIAJI0 UACHI0, TO C AeCeTUYHATA 3aleTad Tp#ab-
Ba HEIIO Ja ce HanpaBu, HaApUMep Ia Ce NpeMaXHe.

A eTo M mpuMep oT odUIMATIEH M3MUAT 3a
ctyneuty npe3 1992 ron.: Kod om doayusbpoenu-
me aapuanmu Nafl-MHO20 NPUAUNG KA CEOMHOWENUe-
mo Mexcdy szsa u zpadyc:

a) speme u vac

6) Magxo u xeapma

6) naow u xeadpamen unv (u m.xn.)?

OTroBop: naow, u xeadpamen uK%, 36U0MO
2padycsm e MunuMarnama edunuya 3a 5284, @ x8ad-
PAMNUIM UNY — 30 naoY, (vacsm ce deau U HA MUNY-
mu). '

ABTopuTe Ha Ta3M 3aJada ABHO Ca OHIH
o6y4aBaHM Mo aMepaKaHcKaTa cucreMa. CTpaxy-
BaM ce, Ye M. HMe ille CTUrHEM 0 TOBa HMBOZ. _

Moske camo ma ce uyauMm, ue B CAIIl mma
TOJIKOBA MHOT'O BEJMKOJIENIHM MAaTEMaTHLM M (U3M-
m (HO e BAPHO, Ye MHOI'O OT TAX Ca MMUCPAHTU M
Ye AOHeC Ha-TO6GPUTE CTYNEHTU B aMEpPMKAHCKUTE
YHUBEDPCHUTETH Ca KMTaMum).

Cera nameTto o6pa3oBaHMe 0 MaTeMaTHKa
ce nmpeopueHTUpa 6aBHO OT eBpolelickaTa CUCTEMa
KbM aMepHMKaHCKaTa. KakTo BUHarM 3akbcHABaMe C
30 roavuu ot EBpona u Tpa6Ba Ja cMe FOTOBM Clex
30 roguHM na ce criacABaMe M Ja M3Ji€3eM OT 3al’b-
HEHATa YJMIa, B KOATO Ille HA 3aBeJe aMEPUKAHM-
3alMATa Ha obpa3oBaHUETO ¢ HelfHaTa MparMaTuu-
HocT, ¢aKyJATATHBHOCT K TOTAAHA KOMITIOTPHU3AIMA.

TpaauumMoHHOTO HY mpenoAaBaHe IO MaTe-
MaTHUKa € 6uI0 Ha MO-BUCOKO HMBO U CE€ € OCHOBa-
BaJI0 Ha apUTMeTH4YHM 3anauM. Ilpemm 20 roamaun
B ceMelicTBaTa ce mna3exa CTapUHHU ,THLProBCKH®
3agaun. Cera ToBa e 3ary6eno. Auare6pusaums-
Ta Ha HOoCJeAHaTa pedopMa Ha NPEMOAABAHETO IO
MaTeMaTHKa MPEBPDBILA YYEHUIIMTE B aBTOMATH. A
MMEHHO aPUTMETHYHUAT MOJAXO0] MOKa3Ba ChAbpPXKa-
TEJHOCTTa Ha MAaTEMATUKATa, Ha KOATO HHUE YUMM.

Hanpumep nma pasrienaMe 3anauuTe:

1. Hma 3 s6saxu. Bseau ca 1. Koaxo ocma-
aam?

2Hio Moprcust npodecop Mo Bupman mu ofsicHu, ue
3a HEro KaTO 3a aMePHUKaHel ,IPaBUIHOTO pelmeHue Ha Ta-
34 3aaaua € C’bBCEM OUeBHAHO. ,PaBoTaTa e Tam — Ka3a Toi
— Ue a3 TOUHO MOra Zla CH NpPEACTaBA CTENEHTA HA MAMOTH-
3'bM HA aBTOpAa HA TA&3M 3ajaua’.



2. Koaxo paspesa mpabsa da ce wanpasam,
3a da ce pazdeau edna zpeda na 3 vacmu?

3. Cecmpume Mu ca ¢ 3 noseve omxoaxo-
mo bpamama mu. C xoaxo cecmpume ca noseve om
bpamama e nawemo ceMmeiicmao?

‘OT rieaHa ToyKa Ha apUTMETMKaTa TOBa
Ca pPa3jIMUHM 3a]auUd — MMAT PA3JIMYHO CbIbpPKa~
Hue. MHTeneKTyalHUTEe yCHIIUA 32 pelllaBaHETO UM
ca C’bBCEM pa3JIMYHM, MaKap 4Ue aJreGpUUHMAT UM
Molell € eAuH cbul: 3 —1 =2,

ToBa, KoeTo Mmopa3siBa B MAaTEMATUKATA, €

YAMBHUTEJHATA YHUBEPCAJHOCT Ha MOAEJIMTE M He- -

MOCTV>KUMAaTa €(pEeKTUBHOCT B IPMUJIOKEHUATA.

FA+AE=BA+AC

¢ur. 1

Hauctuna MaTeMaTUUECKMAT MOJEJ HE BU~
Harv JMPEKTHO NaBa MPaKTUUECKU pe3yiTaT (B'b3-
ppbiade). Cayusa ce Toif a ce OKaXKe IoJie3eH
yak crnea 2 xuiasmm roauvHu. Ilpumep 3a ToBa ca
KOHMUYHWUTE CeYeHUA, OTKPUTU B ApeBHa ['bpumsa u
orucanu oT Anosonuii Ilepruticku (okomno-260 - 170
r. np.H.e.) B 8-ToMeH TpakraT. Ta3u Teopud e mor-
pAGBajia yak Ha ﬁqxa.H Kenznep npe3 XVI Bek, ko-
raTo € M3BeXKAaJ 3aKOHUTE 3a JBWKEeHUe Ha IlJIaHe-
Tute. B o6cepBaTopusaTa ,Y paHUbOpPr“ HErOBUAT
yumnrten Tuxo Bpaxe® B mpoanmxenne na 20 roaunu
€ M3MepBaJl MOJIoKEHUETO Ha naaHeTuTe B CabHue-
BaTa cucTtema. Cnen cMmbpTTa Ha Bpaxe, Kemiep
ce 3aeJ C MaTeMaTHuyeckaTa o6paboTka Ha pesyi-
TaTHTE OT TE€3U HAGAIOAEHUA U OTKPMJ Ue, TPAEK-
TopuATa Ha Mapc e emunca. Eauncata e reomert-
PUYHOTO MSACTO HA TOUYKM B paBHMHATa, CyMaTa Ha
Pa3CTOAHUATA OT KOUTO 10 JBE JAJEHA TOUKH € MOC-
TosiHHa. PakTBT, Ue cCeYeHUMETO Ha KOHYC C paBHH-
Ha, JOCTaT'bYHO HAKJIOHEHA K'bM OCTa MY, € eJIMICa,
€ uyJecHa reOMeTPpUUHA TeopeMa, KOATO 3a CbiKa-
JIeHME He ce XOKa3Ba B yuniauie. Jloka3aTeiacTBoTO
1 e mHoro npocto (Bx. ¢ur. 1). Coepure, Brica-

3Tuxo Bpaxe (1546-1601 r.) — maTckn acTponom (6eu.
npes.).

BEKOBE.

HM B KOHYCa, KOUTO Ce AOIMPAT A0 paBHUHATA (BLB
pokycute E u F Ha equncata) u ¢ MOMOINTA Ha KO-
UTO Ce NOKa3Ba TeopeMaTa, ce HapuUyaT chepu Ha
Hannenen?.

Ila ce BnrpHeM cera kbM Kensep. OTHaua-
N0 To¥ MMcien, ue opbuTaTa Ha Mapc € OKpBK-
HocT. Ho CabHuero He 6Miio B leHTbpa U, a 6uio

oTMecTeHo npubausutenno Ha 1/10 yact ot pamr

‘yca. Kenaep He ce 3agoBoaun ¢ To3u (Bede 3aBe-

JeUTeJEH) pe3yiTaT — 3allloTo NO03HABAJ TEOPUA-
Ta Ha KOHMYHMTe cedeHUA. Toil 3Hael, Yye eaHIICca
C MHOTO MaJl'bK €KCHEHTPHMTET MDUIKYA MHOTO Ha
OKPBKHOCT M U3CJEABAJ MABKOTO: OTKIOHEHME Ha
opbuTaTa oT okpbxHOLE‘MHTepecHo e, ye ToBa e
MOI'JIO Aa Ce:BaNpaBN camo GiarolapeHue Ha M3K-
Jngqn’renké’ra"roqﬂom Ha HabaoneHuAaTa Ha Tuxo

- Bpaxe, #3B'bpUIEHH C HEB'bOPBKEHO OKo. B oHesu

BpeMeHa aCTPOHOMMTE He Ce JOBEPABAJMA MHOTO Ha
TeJiecKoIUTe U omle B Kpad Ha XVII Bek Tpabaano
Ja Ce J0Ka3Ba, Ue TEJECKONMMUYECKUTE HabioNeHuA
MOraT Ja JOCTUraT TOJIKOBA roJiAMa TOUYHOCT, KOJI-
KOTO M Te€3U C HEB'bOPBXKEHO OKO.

HoBaTa ¢u3mka uecTo 3anoyuBa C yTOUYHABA-
He Ha MoCJieAHATa 3Hauella M pa Ha IIpEAUIIHATA
Teopua — ako Kemiep ce Gele crpsijs Ha €KCHEHT-
pPUYHA Kp'broBa opbuTa MM ako HabJiloieHMATA Ha
Tuxo Bpaxe 61xa nmo-MaJjIko TOYHM, Pa3BUTHETO Ha
HeGecHaTa MexaHMKa (a B'b3MOXKHO ¥ Ha IAJIATA Te-
opeTHYHa (U3MKA) MOXKeIle Ja CIpe — Aaske U 33

AXo TeOpHATA Ha' KOHIMYHUTE CEeYeHUA He Ge-
lule NpeABAPUTENHO pa3pafoTeHa 0T MaTEMaTULIMTE,
TO (yHAAMEHTAJHUTE 3aKOHU Ha NPUPOJAATa HAMA-
e jJa 6bAaT CBOEBPEMEHHO OTKPUTH, HAMAIE Ja
B'b3HUKHE CbBPEMEHATA HayKa M TEXHOJIOTMA, a Ha-
niaTa UMBMJIM3alMA Iielle Ja OCTaHe Ha CpeJHOBe-
KOBHO HMBO WJIM Hali-MaJIKO I'bTAT Ha MCTOPHMATA
memre Aa 6bAe CbBCEM pa3jIMveH.

Kensep e ozkpun 3aKoHa 3a ABWKeHUe Ha
IJIaHeTHTe, HO GaKTBT, Ue Té ce ABWKAT I0- eJMIl-
cu, e noxasan Mcak HioTon B kumrarta cu ,Mare-
MaTH4YeCKM OCHOBM Ha ¢HJIOCOPHATA Ha IPHUPOIA-
ta“ (1687 r.), KoATO e mocCayxuja 3a OCHOBa Ha
chBpeMeHHaTa TeopeTuyHa ¢uauka. Toit e mouy-
UMJI eJUNTUYHOCTTA Ha TPaeKTOPUUTE Ha MJIaHETH-
Te KaTO CleJACTBME OT 3aKOHa 32 BCEMUPHOTO NpH-
TerJfHe.

CbBpeMeHUTe M3clieAoBaTesn Ha KocMmoca,
KOraToO IIPOEKTHMpPAT M3CTpeNBaHE Ha U3KYCTBEHM
CI'bTHUIM, CHIIO M3MOJ3BAT CBONCTBATAa HA KOHMY-
HUTe ceyenus. Taka 6a3aTa Ha chbBpeMeHaTa Gu3m-
Ka M Hay4YHO-T€XHUUECKATa PEBOJIIOLNA € 3AJI0XKEHA
M B KJIACHUYECKOTO IpOoM3BedeHne Ha ArmoJioHmil. A
Tolf, M3cJ/leABaiiKM KOHUYHUTE CEUYEHMS, € MUCIIEN

*Kepmunan Iuep Hannenen (1794-1847 r.) — Genrniic-
KM MaTeMaTHK U WHIKeHeD.



caMo 33 KpacoTaTa Ha JaJeHHUS MaTeMATHYECKA MO-
Aed.

Jpyr npuMmep — UcTOpUATa Ha Cb3NABAHETO
Ha EMM. IInaro npeay noABata Ha mbpBute EUM
B MaTeMaTHKaTa GMJM ,MIpUrOTBEHM “ JBETE OCHOB-
HM MaTEMAaTHUECKH KOMIIOHEHTH: MaTeMaTHUYECKa-
Ta Jioruka (aiare6paTa Ha JIOrMKaTa € pa3paGoTeHa
ot Jbxopmk Bysn, 1815-1864 r.) u mpuMHuMDHaTa
cXeMa Ha yCTPOHCBOTO Ha M3YMCJMTENHATA MAlU-
nHa. [l'bpBaTa MamuHa, KOATo Moke ha cbhbupa, e
6una KoHCTpyMpaHa mpe3 1641 r. ot ¢peHckus Ma-
TemaTuk Bues Ilackan.

Tpetu npuMep — pa3paboTBaHeTO Ha BbJI-

HoBaTa Mexanuka oT E. llIproaunrep. B MomenTa,

korato lllpboauurep ce 3aen ¢ kojebaTenHaTa 3a-
Haya, Beye € 6MJI M3BECTEH MATPUYHMAT BApHAHT Ha
KBaHTOBaTa MeXaHuka Ha B. Xaijizen6epr. Bb3HuK-
HaJl BLIOPOCHT, KAK OT B'bJIHOBATA TeODUs B LIANIOTO

_ OMETPHUYHO T'bJIKYBaHE BbPXY pHUMaHOBHTE NIOBBbPX-

NPOCTPAHCTBO A3 Ce MOJY4YM MMCKDETEH, 3 He Hem-

pexkbcHaT cnekTbp? Ha [IlproauHrep my momor-
HaJl MBBECTHUAT HEMCKM MaTeMaTUK X epMman Baiin®.
Be3 Herosute pe3yJiTaTH MO CHEKTPAJIHA TEOPHA B
HeorpaHMYeH MHTEPBaJ HUE HMKOra He OMXxMme Hay-
uyuam 3a ypaBHeHueto Ha lllpsoaunrep. Ilak cb-
HIaTa UCTOPHMA: ¥IMAJI0 MATEMATHUK C FOTOBA TEOPUA
— CPAHMYHM YCJIOBUA B 6e31<pa.i’moc'r'ra. — ocTaBajo
camo TA Ja 6bAe W3NOJ3BaHA.

CrnenBani NpMMep — PYMMaHOBUTE IIOBb PXHM-
uu. Te ca BLBemenn ot HeMckua MaTeMaTuk Bep-
uxapa Puman® B cpemata na mMunanua Bek. Tosa
Ca [IOB’b PXHUHM, KOUTO Ce IOJIyYaBaT IIPH ChOTBET-
HO pa3ps3BaHe W CHENBaHe Ha HAKOJKO (MM AaKe
Ha 6e36poliHo MHOr0) KOMIIJIEKCHM paBHMHM. Tomo-~
JIOTMYECKM BCAKA TaKaBa MOB'bPXHMHA e cPepa WK
cPepa C HAKOJKO APBKKM M T.H. (BK. dur. 2).

¢dur. 2

YyenueTo 3a pUMaHOBUTE NMOBHLPXHUHU € pa3pabo-
TEHO B TEOPUATA Ha (YHKIMHTE Ha KOMIIEKCHA IIpO-
MeriuBa. Cieln ToBa Hali-HEOYaKBaHO Te Ce OKa3a-
Xa TMOJIE3HU B CHB'LPIIEHO APYrHM 3alauu. Hanpu-
 Mep eJMITUUHNTE MHTerPaJiv MoJIyunxa MpoCcTo re-

5 Xepman Baitn (1885-1955 r.) (6exn. npes.).
$Teopr punpux Bepuxapa Puman (1826-1866 r.) (6en.

npes.).

6

aunn. Kapa Tycras Ako6u’ e moka3al, ye pumaHo-
BWTE IOBbPXHWHU ,YIIPABJAABAT “ olile JBe 3aJauM:

1) onpeaenaneTo 6pos HA HAUMHUTE, MO KO-
UTO HalleHO YUCJIO MOYKE Ja ce MpeJCTaBU KAaTo Cy-
Ma oT YeTHpH kBaapata N = z2+ y? + 22 + u?;

2) uscnemsane KoneGaHuATa Ha Maxadlo, Ko-
eTo Bozm Do pelraBaHe Ha AAdep eHIMANHOTO ypaB-
HeHue z'’ = —sinz.

Karo nmetv npumep aa pasrieaMe Taka Ha-
pedeHHuss TpUbr'biuuk Ha Bepuyau-Oiinep:

; \
1 0
0o 1 1
2 2 1 0
0o 2 4 5 5 ’
16 16 14 10 5 0
0 16 32 46 56 61 61

272 272 256 224 178 122 61

Toii ce 3ambjiBa IIo caeAHHA HauuH. B Hy-
seBusa pen ce 3amucsa ”1”. Bceku Heueren pen (1-
BU, 3-TH, ...) ce 3aI'bi/IBa OTHACHO: Ha BCAKO MACTO
€ 3amucaHa CyMaTa Ha BCHUUKM YMCJa OT HpEeIHMA
pell, KOUTO Ca MO-HAJNACHO OT AaJeHATa MO3MIMA.
Bceku YeTeH pen ce 3arbiiBa aHAJNOTCHUHO, HO OT
NABO.

Yy HOTO, CKPHTO B TO3H TPHWbI'bJIHMK, € OTKPHTO
npesu 100 roaunu. Koy xbM Hero HM AaBa ,npocTaTa®
(B MaTeMaTHKaTAa MHOTO YeCTO KPMAT, Y€ BCUUKO € MHOTO
ApoCTO) TeopeMa:

n

Nt
sect+tgt=2k,,;7.

n=0

Koepunumentute £y, B TOBa paBeHCTBO ca Ha CKJIOHOBE-
Te (CTpaHHUHMTE CTPAaHM) HAa TPHBI'bJIHMKAa Ha Bephy-
u-Ofiep. OTTYK 10 JeBus »CKIOH® JlecHO Moke Hxa ce
TOJIyYH Pa3jaraHeTo B CTelleHeH pel Ha (QYHKuuaTa ig I
{cniomHeTe cH, 4e ToBa € HedeTH2 YHKUMA M B pa3Jjiara-
HETO ¥ 'lile ¥Ma CaMO HEUETHH WIEHOBE):

AHAJIOTHYHO IO AECHHMA ,CKJIOH® ce NoJydapa pa3JiaraHe
B pea Ha QYHKIMATA CEXANC.

TKapa I'ycras flko6u (1804-1851 r.) ~ nemcku MaTema-
Tk (6en. npes.).



Tpubrbauukst va Bepuyau-O#isep mapa Tomo-
JOTHYECKa KJacHUKALHA Ha PeaJHuTe moauHomu z"1! +
412" +-- -+ an41, YMMTO 7 KDATHUHM CTOMHOCTH Ca peaJ-
HH ¥ pa3auunn’. ['paduxara Ha TAKbB NOJMHOM HMa BAI
Ha 3MHA M a3 Ile A HapuyaM ,3Mua“. BcHUKH BBL3MOXKHK
THROBE 3MHH 3a n < 4 ca NoKa3aHM Ha ¢ur. 3.

n=2
n=1
1
#=1
n=
2 3
2
1
1\
#=2 #=5
¢ur. 3

IIle xa3Bame, ue gBe 3MMH Ca OT €QMH M CbIL
THII, aKO Te IPEMHHABAT eZjHa B Apyra 4Ype3 IJaikH CMe-
HA Ha HE3aBMCHMMMTe M 3aBUCMMHTE IPOMEHJINBH, KOHMTO
3ana3paT OPHEHTAHMATA (T.e. KOMTO MMAT IOJOKHTEIHH
NPOH3BOJHN).

Ila pasriename HanpuMep 3MHMTE Ha MHOTOWJIe-
HHATe OT creneH 4 (n = 3). TpuTe KPUTHUHH TOUKH 0Besa-
TeMHO Ca B MOCJHEAOBATENHOCT ,MHHEHMYM — MAKCHMYM —
MumEMyM ¥, TONOTOrHUECKUAT THN Ha 3MMATA Ce OHpeie-
JIA OT TOBa JAJHM NOCJHEAHMAT MHHHMYM life € IO-BHCOKO
MM NO-HACKO OT I'bPBHA. 3aToBa GpPOAT Ha THIOBeTe
aMMH TP 1t = 3 e paBeH Ha 2.

IIpu n = 4 BropUAT MaKCMMyM MoXe Ha € Mo-
HHCKO HJIM NMO-BHCOKO OT I'bpBUA. B mbpeua ciayuait Bro-
PHAT MHMHMMYM MOXe Ha 3aeMa JBe IOJIOXEeHHA (NO-BH-
COKO MM HO-HHCKO OT I'bDBUA MHHMMYM, HO BHHATH IO-
HHCKO OT [jBaTa MaKCMMyMa), a B'bB BTOpHd -~ Tpu. O6uro
neT THIA. ) o N

Ako MMaTe ThpIeHNe Aa HADHCYBATe BCUYKH 3MUH
npu n = 5, ule ce yGeaure, de Te ca 16, a npu n = 6 cb-
oTBeTHo 61 (TOBa BCe olle Moxe Aa Gblhe HapMCyBaHO).
MoasaTta Ha OfinepoBoTo umMciio 61 B HAKAKBA KJAACH(DH-
KaluA OBMKHOBEHO € NpH3HaK, Ye HAOKOJO Ca M OCTaHa-
nuTe.

IMocnenen nmpumep. Ila pasraename mozen
Ha M3MeHEeHUe YMVIEHOCTTa Ha HAKAKBa IMOMYJalusd
HKUBOTHM (HAIpUMeEDP KOJMYECTBOTO puba B €3epo
UM okeal). B Hail-nmpocTud cayuail cutyaumnara ce
OMKCBa upe3 AUdepeHIMaIHOTO ypaBHeHue ¢’ = kz
(z - uKcAeHOCT Ha TONMYJAIMATA, k — KoedUIMEHT
Ha NpoIopuMoHanaHocT). HeroBoTo peureHue e ekc-
TIOHEHTA.

Ha npakTtuka oGaue npu HapacTBaHETO Ha
I ce BJIONIABAT YCJHOBHATA 33 XMBOT Ha MOMYJali-
ATa U KoepunMeHTHT k HamasnaBa. Hanmpumep mpu

8HynuTe Ha Npou3BOAHATA HA eAHa GYHKIMA Ce HAPUUAT
nelHW xpUTUuUHK cToliHocTU (6en. mpes.).

k = a—bzr nonyuaBaMe Taka Hape4deHOTO JIOTUCTHY-
HO ypaBHeHMe. B cayuvasd, korato a = b = 1, Hero-
BUTe pelneHuda (¢ur. 4) BOAAT N0 cTaGHMIHO HMBO
z = 1 Ha  HaceleHHeTO“.

NN N NN

s

v L t

dur 4

: AKo RON'BJIHNUTEHO B'bBeeM HAKAKBA KBOTa
€ Ha YJIOB Ha YaCT OT MOMNYJAaUMATA, TO ypaBHEHU-
€TO Ce yCJIOKHABa He3HAUMTeNHo: r' =z — r? —c.

x x
- e=0

=
ooy
S

v , - ¢ur. 5 t

‘ToBa e Hall-POCTUAT MoZes Ha pUBoaOBC-

“tBOTO. IlpHM HHMBO Ha kBoTa ¢ < 1/4 oTHOBO Ce -mHoO-

Ay4aBa ycToiumBo pemieHue ($ur. 5), npu ¢ > 1/4
ce moJiy4yaBa Gbp3 mpomec Ha UaMupase (¢ur. 6).
Ilpu ¢ = 1/4 pemennero Ha ypaBHEHMETO BOAU KO
onpefie/ieH peXHM Ha HMBO 1/2 oT ucxomHaTa mo-
nyaauma (¢pur. 7). CaMo ue TO3U peXUM e HeyC-
TOWYMB: MaJIKM CJIy4YaitHU KojleGaHUs JoBeXAaT A0

xa.Ta.CTpo@a. — YHHIIOKaBaH€ Ha monyJjanusaTa.
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Kak nma ce mocTHrHe onTHMalleH YJOB IIpH
3ama3BaHe Ha MONMYJIaUMATa Ha HAKAKBO yCTOHUMBO
uuBo? OTroBop: Aa He ce onpelAelisa TBBPA MJIAH 33
yJIoB, a Toli Ja Ce BbBeXJa C OTYATaHEe Ha ofpat-
HaTa Bp'b3Ka, T.€. Jla Ce B'bBelie KBOTa, NPOIOPLMO-
HaJIHA HA AKTUYECKOTO CbhCTOAHME Ha pecypca. B
Mozesa ¢ o6paTHa Bp'bska ' = z - 22 —kz ontm-
MaJIHATa CTOMHOCT Ha KoépuumeHTa k e 1/2. Ilpum
TakbB M360p Ha k ce moJsiydaBa cpelieH MHOI'OI'0 1~
e yioB kzo = 1/4 (¢ur. 8). Topa e cHUMAT yIOB
KaKTO M IPU MAaKCHMAaJIHO TBBPA ILIaH.

NN

x X

our. 8 ot

B To3u cayuail He e Bb3MOXKHA MO-ToJIAMA
apousBoguresnoct. Ho npu TBbpA niaH, cucTeMa-
Ta ry6u ycTO#UYMBOCTTa CH M Ce CaMOYHHIIOMXKABA,
a o6paTHaTa Bpb3Ka s CTabUIIM3Kpa M MaJIKU U3Me-
HeHMA Ha KoepunMeHTa k He BOUAT N0 KaTacTpoda.

Hamame aa e jonio ako Juna, B3eMally 0T-
roBOpHU pelleHMA, 6Axa 3amo3HaTH Cc HoaobHU Mo-
JeJIi ¥ APYTHM npaBuya 3a M36op Ha cTpaTervyec-
KM coUMaJiHU peumtenna. [lo-nmpocTn MaTeMaTUyeckH
cbhobpaxenus — PaKT e, ye IPUPOJHUTE 3aKOHU Ce
OIMUCBAT ¢ ARPEPEHUMAIHA YDABHEHUA — MO3BOJA-
BAT Ja ce pa3fepaT HAKOM, U3MJIEKAAINH apagoK-
CaJIHO, ABJIEHUA OT HALIMA KUBOT. S

B npoabmkeHMe Ha HAKOJAKO JECETHIIETHSA
C'bCTOAHMETO Ha MKOHOMMKATA HM TIpeIM3BMUKBallle
TpeBoOra cpel CHEHUANUCTHTE: MUIUTAPHU3AIMA, MO-
HOIIOJM3LM M 0611a HEKOMIIETEHTHOCT Ha PbKOBOJ-
CTBOTO AOBEXOXA Ja TOBa, Y€ BTOPATAa NPOMU3BOAHA
cTaHa ycTo#uMBO OTpUIaTeJHa (T.€. TEMIOBETE Ha
pa3BuTHE chUcTeMHo ce 3abaBaxa). h

ToBa He MJamlelle TO3W, KOWTO He pa3bu-
pa MaTeMaTHUKa, T'bif KaTo I'bPBATa NPOMU3BOAHA BCE
nak Gente noyoxuTenHa (61arocLCTOAHMETO pacTe-
we). Ho MaTeMaTHLMTE 3HAAT, Y€ NOCTOAHHO OTPH-
HaTeHATAa NPOU3BOoAHA ([aKe OT IO-BUCOK peX) B
Kpaf Ha KpauliaTa AOBEXKJa A0 OTPHLATENHOCT U
Ha O'bpBaTa NPOM3BOJHA, T.e. MO0 HaMaJiABaHe Ha
NpOM3BOACTBOTO M BiarochbCcToAHMETO Ha obiecT-
BOTO, [PW TOBA NPOUECHT Ha BJONIaABaHE, KOr'aTo
crane 3abesexnmM, ce yckopsAsa. BcireacTsue Ha
VMHEPIMOHHOCTTA Ha CHCTEMAaTa He € B'b3MOXHO MUI-
HOBEHO M3MEHEHMe Ha IMOJIOKEeHMEeTOo, TBbH KaTo

BCAKAKBYM U3MEHEHMA BIMSAAT CaMo Ha 3HaKa Ha CTap-
maTa NpoH3BoJHa (3a HallaTa NepecTpoiika — Tpe-
TaTa WIK Aake YeTBbpTaTa). Ilo TakbB HauMH Hab-
MOJaBaHATa AerpajalMaA € NpeJu3BMKaHa He TOJI-
KOBa OT HeIpPABMJIHUTE HOBM pellleHNA, KOJIKOTO OT
CTapHUTe IPelKy, HANpaBEHM OLe KOTAaTO NPOMN3BOI-
CTBOTO € pacTANo. 3a CbKaJleHHe Te3M elleMeH-
TapHA MaTEMATHYECKX PAaKTH MHOIO TPYAHO MOraT
Ha 6baaT ob6sAcHeHM Ha HapoJda, KOWTO € CKIIOHEH
Ja NPUIMCBA BCHMYKM BJIOLIABAHUA Ha pedopMHTE.
Bcuukn pedopmu, paszbupa ce, TpabGpa na moBeX-
AAT A0 BiowaBaHe, AOPH M AKO ca Hali-mpaBUIHUTE.
Il;ranoBeTe 06M4aliHO cé chcTaBAXa Taka, dye Ja Ofl-
TUMM3MPAT NpoAyKuUMATa 3a 20 roamuu Hanpen (,3a
HameTo BpeMe e cturHe®). Ha MaTeMaTnKa e sc-
HO, Ye ONTHMAJHOTO NJaHMpaHE OT TO3M POJ Ile
HoBeJie A0 IWHJIHO YHUIOXKaBaHe HAa BCUYKHK pecyp-
CHM K'bM Kpad Ha cpoKa (MHade oCTaHAJIUTe pecypcu
6u Morao na 6boat M3MQJI3BAHM M 3HAUM IUIAHDBT

" He & oNTHMaJieH). 32 IACTHe Te3H IIaHOBE Ce ,Ko-

purupaxa“ M He ce U3N'biHABaXa. Ho ocHopHMTE
TeHJeHIMM Ce 3alla3BaXxa UM HUe KbM HA4aJIoTO Ha
NlepecTpoiikaTa, rpy6o ka3aHo, 6AXMe U3AIK TOBa,
KOETO MMaXMe. :

Onutute na ce cbCTaBAT AETailIHU ,TIPOr-
paMK “ 3a MKOHOMMYecKaTa pedopMa 10 OHU Ca I10-
AoGHU Ha ONMTHUTE 3a IJIAaHUpaHe Ha LAJATA UKOHO-
MHKa M Ca aHaJIOTMYHM Ha ONMTHTE Ha Ce CbTABM
nporpamMa 3a modppop Ha aBTOMo6UI, KoliTo TpAG-
Ba xa cturie or Mocksa no Cankr-Iletepbypr (Ha
eu KO CM MUHYTa 3aBMii HAJSABO, HA €U KOS CH —
HaIACHO). Y CIeXbT MoXe Ja 6bAe MOCTUTHAT CAMO,
3a cMeTKa Ha o6paTHaTa Bpb3Ka. T.e. HeobxoaMma
e He nporpaMa (TpaeKTOpHs), a, Ka3aHO UPe3 MaTe-
MaTHMYEeCKM TePMHWHM, BEKTOPHO I10Jie B IPOCTPAaHC-
TBOTO OT CHCTOAHMATA Ha CUCTEMATa — MEXaHM3bM
3a IIpUeMaHe Ha PeLIeHMA B 3aBMCHMOCT OT PEaJIHO
JAOCTUTHATOTO CbCTOSHME, p He OT KaJleHIapHaTa
AaTa.

Hakou Hewta oT ropekasaHoTo Tpabsa na ce
MMAT NpeJ BMA M NpU pepopMaTa Ha CHUCTEMATA Ha,
o6pa3oBaHMeTO. '

' HammnTe npuMepH NMOKa3BaT, 4e ,HAMa HHU-
1o Mo-NpaKTU4YHO OoT Xy6aBaTa Teopua“. Xopara,
3aHMMaBalllM ce ¢ o6pa3oBaHue, He TpAbGBa aa ro-
HAT MUHY THaTa NpaKTU4eCcKa noTpebHOCT, a BUHATH
Aa BWKAAT NepPCIeKTUBHMUTE 1leJM Ha 06iecTBOTO.

IIpedaoxcenusm mamepuar e adanmayus na

aexyug na axadeMux Apnoad, usnecena e Penybau-

KAHCKUA UKCMUMPM 3¢ NosUWA8aANE KGaLUPUKAYUS-
ma na xadpume no obpasosanue, zp. Mocxaa.
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EnexrpoHen Kajkymarop Enexrpones 9acoBHMK
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Hazpadume ca ocuzypenu om Pupma 3 KA, ya. ,Henuwozay“ 23, Cofun

Kunrm ¢ Mmaremarudecka TeMaTHKa

1. Awnna Bouprapcka, Codus ; 6. Kpacumup Hdumurpon, [lnosaus
2.  Huxonait I'soxos, cnepux 7. 3apasxo Cnapos, Bapra
3. Woana Monosa, Pa6poso - 8. HWpan Aranacos, Copus
4. Eanena Konen, B. Tnpuoso 9. Kamnu Kones, Jlopeu
: 5.

Wpenuna [Mepyesa, Bapna * 10, apusa Mycnesa, 3aatorpan

Hozpadume 6sza usmezacnu na 6 wau 1995 2. 8 2p. Conom no epese na Hayuonamanama wxosa , Hadup-
gawe e maaanme ~ gecmuads yM+”. Emo u acprume omzosopu na maavume. 1 3ad. - doanama ﬂxcua
sepmuxaana omce'ﬂcu, 2 300. - 6)
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: .'qe:-m 241 aeplm o'rrouopa Ba 3aavaTa o1:_6p 1 1995 r. Ha oo
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1 (}re:bxa Wnona, Memepa
2. lanwena Aranacona, Bapua
3. Tpurop Muxaitnon, B. Thpuono
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BOPBA BE3 BUTKA

Cr.n.c. CaBa I'po3zgeB, pbkoBoguTen HaA GaJncancRna orbop

, IlBanagecerata GajKaHCKa OJIMMIIMAJa 110 Ma-
TeMaTHKa 3a cpeaHoikomm (7 — 13 mait 1995 r.,
TlnoBauB) ce npoBelsie 6e3 yuyacTueTo Ha PyMbHMA.
lipenenentu uma. Munanarta roavHa HalpuMep Ha
Bankanvanata B Hosu Caa, IOrocnasusa He npoii-
naoxa abaanimmre. Ho pymbHImMTe ca apyro. Ilbp-
BO, T€ Ca BOJeEilla CUJIa B CBETOBHOTO OJMMMNUHC-
Ko aBwikenue. Bropo, 3aenuo ¢ Bvarapus u ['bp-
IUA Ca MHMIMATOPH 3a MPOBEXKIAHETO Ha GasIKaH-
cku osmmmuand. VI Tpero, B Graropoana 6utka c
TAX OOGMKHOBEHO CBepABaMe uYacoBuMIMTe cu. Ila
OCTaBUM HacCTpaHa (pakTa, Ue Mpe3 MOoCHeTHUTE IO-
JUHM UMEHHO Ta3u GUTKa ciara cos B 6ankaHua-
auTe. A HyxIaTa oT cBepKa Gelle noBeye OT HyX-
Ha. HamycHaxa HM U3KJIIOUMTENHU eXMHUIM (BCHY-
KU CTaHaXa CTYZeHTH). B Tasroaummusa ot6op c
MeXAyHapoaeH onuT eaAUHCTBeHo 6saxa Hukonait Hu-
kosioB (12 knac) or Byprac, yuuten ['. ITanaifo-
ToBa, u Jeresun HoceB (12 kiac) ot B. Tnpuo-
Bo, yuuten B, Usanosa. Ocrananure — Huxonai
CrosmoB (12 knac) or Bapna, yuuren C. Martee-
Ba; Tomop Munanos (12 knac) ot IlaeBen, yuuren
An. HWsanos; Bo Hukosop (11 kaac) or CMT,
yunten 3ap. [lerpoB u Baamwmup Yanxos (11
kaac) or Ilaosaus, yunren E. Mapuncka ~— 6axa
” qoBoGpaHIM” 3a ToJIeMH C'bCTe3aHMA. PasuMrax-
Me Ha ” c6nbebKa” ¢ pyMBHIMTE, 334 A3 OTTOBOPUM
Ha BbIpoca: *Kwbae cme HMe?”. YBM, ¢akchT Ha
MOHT HM qummM oT Ta3¥ B'B3IMOXKHOCT. DBHTKaTa
6emme oTioxeHa ¢ enHa roavHa. Ocrana Gopbarta.
A Gop6a uMmame. M ako 3a nmbpBUsA HH oTGOD
(pvkoBomuren — ct.H.c. C. I'posnes, 3aM. pbKo-
poautenu — KMH [ln. KolaykoB M IJI.  ekcHepT
H. PaiikoB) TA ce cBexaallle A0 HpeMepBaHe Ha
cumm ¢ KOrocmaBusa, To 3a BTOpUA M TpPeTUA HH
oTBop KOHKYpeHIMATa BKIoYBalue I'bpumsa, Make-
nouusa, Anbauua ¥ Kunwp. I[Bata mombiuuTen-
HM 0T6opa M3BBH §JacUpaHeTo OAXa INpUBMIIErUA
Ha AomakuHcTBoTO HM: II 0160p (pBKOBOAMTEN —
cr.u.c O. Myumkapos, 3aM. pbkoBoauTen — Xp.
JlecoB) 6Gewre Noa6paH U3MexAy Io-MajKUTe yde-
mm (VI IX, X kiac), OTAMYMIM Ce IO BpeMe Ha
3uMHUTe chcTe3anus BB Bapua, [IposeTnna 1yp-
uup B Ka3auyI'bK ¥ npoBedeHOTO cJieA HEro KOHT-
poaHo cbcTesaHue. Toii Bkioupame ViBan MBanos

(CMT'), Upuna Hamxaxosa (HIIMTI'), Paiiko Ya-
koB (IlnoBauB), Cnac Boxanos (Ilnosaus), Usan
flnuen (Ilnesen) u Kupun Cakanuiickn (CMT). III

 or6op (pvKoBOoAMTEN — E. MapuHCKa, 3aM. pBbKO-

Boauteau — H. PazneB u B. 3apes) Gewe cbcTaBen
camo oT miIoBAMBCKU ydenurm. Ilo Bpeme Ha Baj-
KaHMaZaTa ce ropopeine U 3a IV 6barapcku ot6op,

‘MMaliku ce npeasun oT60pa Ha MakeZoHUA, HO TOBa

6eme caMo B cdepaTa Ha nokejdaHuaTa. Mexnys-

-mpoyeM omne Ha Bankanmagata B Hosu Can Gewmre

pellleHo Ta3W roluHa fa 6bAaT MOKAaHEHU KaTo Hab-
monaTresid npeacraBuTend Ha Makeaoumsa u Typ-
uusa. MmMame ce npeABMA NpaKTUKATa OT MEXAyHa-
POAHWUTE OJIMMIIMAAM, CIOpel KOATO, KOraTo eIHa
I'bpKaBa PElM Ja Ceé BKJIIOYM B OJIMMIIMAIUTE, TO
TA Hali-Hallpel U3HPallla CBOM HabioaTenH, a Ha
CileABalllaTa FoAvHa M penoBeH or6op. Ha Bax-
KaHUTE Ta3M TPAKTHKA (KAKTO M [OBEMeTO) TPYH-
HO 3a.pa.60TBa Taka, ome npe3 1992 r. Typuua
6eme HabmonaTen Ha Bankanuanata B ATHHA, HO
A0 peloBHO y4yacTMe He CTMIHa, 3aioTo mpe3 1993
r. Bankanuanata ce nmpoBene B- Kunbp. Beposar-
HO OMarbOCaHMAT KP'bl' Ha HaGMI0AaTEICTBO HAKapa
TypUMTE Ta3W roJUHa Aa HEe OTTOBOPAT Ha Jo6es-
HaTa nokana Ha HameTo MOHT. Hanporus, Make-
LOHUA HE caMo, ue o’n‘onopu, HO M HaIlpaBU BCHU-
KO B'b3MOXHO JIa Ce MPpEBbpHE B PEAOBEH YYaCTHUK.
3aropa momorHaxa kakto CbIo3bT Ha MaTeMaTH-
uure B Bbirapua, KOWTO moe M3LANOG M3APBKKa-
Ta Ha MaKeJIOHCKUTe YUYEeHMIM, TaKa M IpOsABEHO-
To pa36HpaHe OT CTpaHa Ha IpblUKaTa JAesieralys.
EmmncTBeHOTO ycioBMe Ha ['bpuMs, a ciegoBaTes-
Ho Ha IOrocnasua m Kuntbp, 6eme Makenonus aa
yJacTBa HoJ uMero ~ busma jorocnascka pemy 6iu-
ka Makegonus”. PbKoBOAMTENAT Ha MaKeMOHCKAaTa
NeJleraliia ce C’hbriacH, oile noseue, ye u'B OOH
HEroBaTa I'bpXKaBa Ce UMEHYBa TaKa. ToBa CJH0XM
kpaii Ha -monuTuKaTa. W IlBananecerata 6aykaH-
CKa OJIMMOMAJa [0 MATEeMAaTHKa 3a CpeHOMUIKOJIIH
3anouHa.

O¢uumaiHOTO OTKPMBaHe cTaHa Ha 8 Maii B Xo-
Ten ” CaHkt Iletep6ypr”, kbaero 6s1xa HacTaHeHU
BCcuUKY ydacTuuim. Jlomakunute ce 6Axa morpu-
KMJY M 3a Haii-npe6uute monpobuoctu. Oprauu-
3alMATa HAJMWHA OYAKBAHUATA JaKe Ha IecUMUC-
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SAOAYNTE HA IBAHAJECETATA BAJIRAHUAIIA IIO MATEMATHEA

3anaga 1, Jla ce HaMepM cTOMHOCTTAa Ha U3pa3a

(- (((2%3) % 4) x5) *...) x 1995,

KbAETO T * Y == 3a BCHYKH IIOJIOXKHUTEJHU T M Y.

1+zy
, {Maxemonusn)
3anaua 2. Ilanenu ca nse okpbxHOCTH ¢1(01,71) ¥ c2(02,72), KOUTO ce mMpecHMYaT B TOUKUTe A
u B, kato rg > r; u 4 01A0; = 90°. IlpaBata 0,02 npecuya ¢; B ToukuTe C u D, a ¢c3 — B

toukute E u F (E e mesxxay C m D, a D e mexxny E n F). IlpaBata BE mpecHua OKpBKHOCTTA

¢; B ToukaTa K u npaBaTa AC B Toukara M, nokato npaBata BD mpecuya OKpBLXKHOCTTA Cz B
r2 KE LN

ToukaTa L u npaBaTta AF B Touka N. Ila ce mokake, yue — = —— « ——,

! ri KM LD :
, (Cepoua)
3anaua 3. Heka a ¥ b ca ueam noJoXRKUTEHA YKCTia, TaKMBa Ye a > b M a + b e yetHo. Ila ce

JOKa¥Ke, Je KOPGHHTG Ha ypaBHeHueTo )
22— (a2 —a+1)(z~b2~1)— (b2 +1)2 =0

ca IeJM NOJIOKUTEHN UMC/IA, HUKOE OT KOMTO He € TOUeH KBaJpar.

(AnGanna)
3anaua 4. Heka n e 14710 H0/I0KNTEIIHO YHCIO U S € MHOMKECTBOTO OT BCUUKM TOUKM (Z,Y), KbAETO
Z M Yy ca HeM MoaokUTedHM uucia U z < n, y < n. Heka T' € MHOXKECTBOTO OT BCUUKM KBaJAPaTH
¢ bpxoBe ot S. C ai (k > 0) o3nauabame 6pos Ha ABoHKUTE ToukMu OT S, KOMTO Ca B'bPXOBe Ha

TouHo k KBaAparta oT T
Ila ce nokaxke, ue ag = az + 2a3.

(FOrocaasusn)

Tute. ['pan [TiaoBmue u HeroBata OMI™ ” Akaa. Ku-
pua [lonoB” ca uM3BecTHM c U3ABUTE cU B 06JIAcCTTa
Ha MaTeMaTHMKaTa. A JAMPEKTOPHT Ha IMMHA3MATA
r-H Kupua Atanacos HsiMa paBeH Ha cebe cu o op-
raHU3aTOPCKM KadecTBa. M ako HAKOM ce ofiMTBaxa
Ia o6acHaAT u3bopa Ha [TaoBauB ¢ nMncaTa Ha Boaa
B Codusa, te npocro He Gaxa npaBu. I'-H AHaTa-
coB Gemre OCUI'y pHJT M TEJIEBU3NA, U Ky PHAJIUCTH, H
Hal-BHCOKO NpeAcTaBUTENCTBO Ha MECTHATA BJIACT.
Tyk 6axa ¥ 061aCTHUAT NMOAYIPABUTEN, U NpeaCce-
natenaT Ha O6umHckusa cbBeT Teomop lumuTpoB.
BnpoueM, auncBaxa camMo BMCoOYallliM INocelleHUA
or llenTbpa, HO ToBa Gemle M3BBLH KOMIETEHIMA-
Ta Ha HeyMopHUMMA AupekTop. Jlpyrn Moxexa Oa
I'M OCHT'YDAT, HO Te He MoXKeJjaXa, 3allloTO MPHCHC-
TBUETO Ha MO-TOJIAM OT TAX HAYAJHUK HEMHHYEMO
nielnre ga rd MoCTaBM 3aJ KaXbp.

CaenobendbT Ha 8 Mait Geme pesepsBupaH 3a 3a-
no3HaBaHe c'bc 3abenexurenanocture Ha Ilaosams.
B Crapna rpan nocermxme BanabanHoBaTa Kbima,
Ernorpadcikusa Mmyszeii, Ukonnara ranepunsa, lane-
pua "3natio Boamkues”, AuTHuHMA TeaTsp. A B
lanepua ” AkpaGos” npucbhbcTBaXxMe Ha OTKpUBaHe-
To Ha u3jok6a " KommioTbpHa rpaduka u ausaifn”
Ha ydyeHui ot OMI' — Ilnosmms. Brneuatam HM
MailiCTOpPCTBOTO Ha Bb3NuUTaHMIMTe Ha Pymen Ma-
HosoB. Pa3GpaxmMme, ye 4YacT oT TBopGuTe e y4yac-
TBaT Ha $ecTUBaJa 3a aBaHTapIHO U3KycTBO ~ IIpo-

nec — IlpocTpancTBo” — Banuuk’95, KbaeTo ocbeH
YTBBbPAEHU Xy XOKHULM 3a I'bPBU II'LT C€ JOMyCKaxa
u ydenmim. Ilo BpeMe Ha sakpuBaHeTo Ha BaJjka-
HMaJaTa BCUYKU yUACTHHMLM NOJIyUMXa NMOAAPBK IO
enHa Takasa TBopDa.

IIporpamara npeaswxkaame 9 Maji ga 6bae AeH
3a cbcTe3aHuMeTo. Hamame A obuualinaTa npen-
CTapTOoBa TPEcKa, KOATO NOMHEeXMe OT IpeaWIIHU
Ganxannaay. ‘KaTo ue M AWIICATA Ha PYMBHIM pe-
aBalde HelaTa. Ha BCMUKO OTrope M Ipa3HUYHA-
Ta aTMocepa mo ook 50-roanIIHMHATA OT Kpas
Ha BTopaTa cBeTOBHa BoiiHa HM HacTpoiiBaille a ce
yyscTBaMe noGemuTenn. Baxme AnbkHM BCe nak ga
MOArOTBMM 0TGOpa Cpelly eBeHTYaJIHU U3HEHAJM U
He TPOMycCHaXMe Ja ro HanpapuM. IloBropuxme cum
Ba’KHOTO, KaTo He 3abpaBUXMe 3a CTHCKAHeTO Ha
nmanmm. OcTaBaxa ABe Hema: KypHTO Ja Olpenesn
3aZlauMTe M HalluTe Ha r'v pemwatT. IIpencenaren na
xypuTo Gemwe akanemuk Ilervp Kenzepos (o Tosa
BpeMe WieH-KopecloHleHT). Ilo HeroBa unMnmaTH-
Ba olile MpeaHMUA IeH Gelne U3B'bpIIeHa CeJEKIMUA Ha
NpeACTaBeHNTe OT Pa3IMYHMTe Neseranumn npemo-
xeuua. OT obuo apaficernHa 3agaum Gaxa u3bpa-
HU [I€BET M TOBA YJIECHM MEXKAYHAPOOHOTO XKYypPH B
cbcTaBsaHeTo Ha TeMa. Helo moseue, B o6nacTuTe
” anre6pa” u "koMGuHaTopuka” GsaXxa ceneKTUpaHu
o eAHa 3akava, KOeTo pexonpejeisamne usbopa Ha
ChOTBETHOTO MAaKEJOHCKO M IOT'0CJIABCKO MpeaioXKe-
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Hue. Bb3esnue uMMalle caMO OKOJIO F€OMETPUYHATA
3afaya. Tpalulumsra OoT NMOCHeHUTE TOAUHU €C-
TeCTBEHO Haco4Ballle KbM Ip’bLUKaTa ~reoMeTpus’ .
3a cbKajleHMe Ta3u 3aAada (KOATO BIIOCJEACTBUE
‘momaaHa B Temara) Geme ciaba. Ilaske aBTOpPBT
¥ IO fIpM3Ha CJiej MPUKIIOYBAHE HA CHCTE3AHUETO.
KbcHo e yano! Bharapckara neneramma o6bLpHa
BHMMaHME Ha TO3M (axT, HO apryMeHTHTe M 6a-
Xa M3T'bJIKYBaHM KaTO OIIMT Jia MpoKapa 6birapcka
3afaya B TemaTa. IlociemgHoTo wMMailie eXUHCTBe-
HO ¢popMaJiHO 3HaueHne. [lo-BaxkHoTO Gellle TeMaTa
- la He 3ary6yM MaTeMaTH4ecKa CTOHHOCT. B Kpaiina

CMeTKa, HabiArailku HEHy)KHO MHOro Ha Gbirapc- .

KOTO FOCTOIIPUEMCTBO, B TeMaTa 3a I'bPBM II'bT OT
12 roamuu HacaM He molaJHa Hallle NP eUIOXKEHNE U
TOBa CTaHa 3a CMETKa Ha eJHa JIOIIa FreOMeTpUYHa
3agaqa. Ho uasame Mex-c,uynapom{a’ra OJIMMMUa LA
B Kanana!

Ille or6emexxnMm, ye MaKeIOHCKOTO TIPEIIOKEHHE
€ CTaHAaPTHO yNpa)kKHeHMe Mo ajreGpa 3a CTyHeH-
TH-I'bPBOKYpCcHULM. W aéATa Ha aBTOpOBOTO pelre-
HWe e JoKa3BaHe 110 HMHAYKUMA, de f(n) = 2%3x4%

_n(n4+1)~

Ta(n+ 1)+ 2
3aflaya He 3aTPyAHM 0cOBeHO HAIMTE CCTE3ATENM.
Haﬁ-eCTeCTBeHae noaxonsT Ha II. Hoces. Toii o3-
HayaBa f(n) ¢ —, KBbAETO N, ayn,b, € N. Torasa

3a BCAKO HeueTHo n > 3. Tasu

bn
a,.+1 an an +(n+1)b,
1)= = — 1) = ———-—
fr+1)= bost b #(n+1) bn + (n + an

OTKBAETO Gpy1 = 8n+ba(n+1) M bpy; = bn+a;,(n+

1). Cuaen nouiienHo cb6upaHe Ha ABeTe pelaUiM-

uMaMe an41 + bnyy = (n + 2)(an +b,) 1 Mo MHIY K-

n+1
1mA a, + by = (n+ ) n > 3. AmanormuHo cuen
HOYIEHHO M3BaXKAaHe dn —b,, =(-D)*(n-1)}, n>3.
(m+1)!
OTTyK Bede JIECHO Ce MOJIyYaBa, Ye @n = —

oDt et (1)"(n—1)'

n(n+1)+ 2( )"
n(n+1)-2(-1)"

rasa f(n) = u 3naun f(1995) =

1991009
1991011°

Mono6Ha naes usnonissa u Ba. Yaikos, nokaTo .

e
1+z "
Ioka3Ba, 4e g(z * y) = g(z).9(y). C momomra Ha
MYJTHUIJIMKATUBHOTO CBOMCTBO Ha g JIECHO Ce Mpec-
mara f(1995). 3amauaTta MOXKe Aa Ce PEIIN U C U3-
NoN3BaHe Ha CMMETPUYHM CYMM, KaKTO € MOCT'hIINI
T. Munasios. EmunctBeno H. CtosoB u U. Hu-
KOJIOB Re YCIAXa JAa MOCTUCHAT MaKCHMyMa BbDXY
n'bpBa 3ajlava, HO Aokato Hukonait e ycnan xa ot-
KpHe pelMlia MHTEPECHM CBOICTBa Ha ONEpalMATA
+ (3a cbKajleHUE Te He NIOMAraT 3a pelleHHEeTo), TO
yuyapainu ca GesnoMoulHoCTTa M JyTaHeTo Ha Mno.

Bbpxy BTOpaTa 3adaya OTGOpPBT HM NMOCTHUTrHA
mbiaua 6poit or 60 Toukm. [lo-rope crmomenax-

H. Hukosos pasraexna ¢yHkimaTa g(z) =
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Me, 4e Ta3u 3ajada € 6e3 MaTeMaTU4YeCcKa CToii-
HocT.. EIHO OT MOKasaTesIcTBaTa 3a TOBa € pellle-
uueto Ha H. CrosHoB, KoeTo u306mI0 He M3MOJ3-
Ba NepeleHIUKYIAPHOCTTAa Ha OKD'BKHOCTUTE €1 U
¢z, T.e. ycnosuetro § 01AO02 = 90°. Eto m camo-
1o pemenue. Herka P = AO; Necy, Q = A0z N,
JACO) = a u S AFO; = B. T kato 4 ACO; =
AD _34BD = AL 3 AFL, 10 34FL = o
Ananornuno 4 ACK = . Ot apyra crpana 4 APB
= 2« n <) AQB =-23. Cera or AMKC noaydyasa-

Me K = CKsmﬂ a or ACKE uwmame KE =
cos(a— )’
CKsin(a+f) o raremo
cos B

KE _ sin(a + f)cos(a — ﬂ)
R M~ " sinfBcos B

Cy

Ananoruyso

LN sin o cos o
D ~ sin(a + B) cos(a — B)’
. KE LN _ sin2a Haxbas fa Sa6
OTK'BAETO KM 1D Sn2g akpasi Ia 3a0be-
A
nexuM, e J ABP = <)ZABQ = 90° u 3naum -2TB- =
1 .
. AB . re sin2a _
sin2a, — = sin2f, t.e. = = OTKbAETO
2ry Ty sm?ﬂ
ro — KE LN
l1‘1 - KM LD

3a TpeTaTa 3ajaua JIECHO Ce BMXK/a, Y€ KOpeHH-
Te Ha ypaBHeHMeTo ca 21 = b2 4+1u zy =a’—b?—a
OueBMIHO Te Ca LeJH IOJOKUTEIIHA YNCTIa .2 He €
TodeH kBaApaT. Jla fomycHeM, Ye ChIIECTBYBAT Lie-
7V TIOJIOUTENHM YMCIa a U b, 3a kouro a > b, a+b
€ YEeTHO M Iy € ToueH KBanpaT. Heka a2 -b%—a = c?,

K'BJAETO € € [AJI0 NoJOXKUTENHO Ynciio. [lonexxe a+b
a+b a—b
un=

Cca [eJH IoJo-

)KUTEJHM uMcla, KaTo dmn—m—n=a?—b2—a =c?
u(dm—1)(4n—-1)=4(dmn—m—n)+1=(2c)2+1.

O1Tyk cnensa, ye cymara (2¢)? + 1 uma npoct ze-

auten p ot suaa 4k — 1. Ho Torasa p TpaGsa nma
JIeJI YUCIOTO 1, KoeTo e MpOTUBOpEYME.

€ UeTHO, TO Th =

-



KIIACHPAHE HA BBLJITAPCKHUTE CbCTE3ATEJIN

Ne | Ume I3an. | Il zan. | III 3aa. | IV 3a4. | O6mo MenaJ
1. | Huxounaii Hukonos 10 10 10 10 40 3J1aTeH
2. | detenmn Hoces 10 10 10 2 32 31aTeH
3. | Tomop Mumnanos 10 10 10 0 30 3/71aTeH
4. | Huxonait CtosiHOB 5 10 10 0 25 cpebbpen
5. | Braaumup Yanxos 10 10 3 0 23 cpebbpen
6. | Mo Hukonos 4 10 5 1 20 cpebbpen
OBILIO KIIACUPAHE HA BAJIKAHUAIIATA
Ne | Crpanu 3an. | Il zam. | 11l 3an. | IV 3an. | O6wmo | 3a. | Cp. | Bp.
1. | Boarapua I 49 60 48 13 170 3 3 =
2. | Orocaasus 51 33 32 9] 125 2 1 2
3. | Bparapua Il 27 43 20 6 96 - - -
4. | I'bpumsn 27 35 22 11} 95 - 1 4
5. { Bbarapusa III 13 42 24 1 80 - - ~
6. | Makenonua 24 21 27 4 76 - 1 -
7. | Kunbp 26 11 19 0 56 - - 2
8. | AnGauna 6 11 " 14 0 31 - - -

Hznonspaxme no6pe usBecTHUA PaKT, Ye aKo CyMma
Ha IBa TOYHM KBaJpaTa u?+ v? uMa mpocTt menuten
“porBuna p = 4k — 1, To p neqm enHOBpEeMEHHO U
u v. MMeHHo To3u dakT e 3aBpb3KaTa Ha 3alkayva-
Ta M [10 BpeMe Ha OINpeleJisiHe Ha TEMaTa JOBOJIHO
MOTPUBAaXMe Pbli€e, 3aL{0TO HEeJHOKPATHO ro GAxMe
CITOMEHaBaJH{ Npel yYeHURUTE B NPERBaPUTETHUTE
noaroToBgu. YBM, U. HukonoB u Ba. YaakoB Hu
pasouapoBaxa. W ako 3a UBo onpasaanmnero Gemie
MOCJIOBMYHATA MY Pa3CefAHOCT, TO ToBa Gemie Helo-
nycTumo 3a Baaako. Owme mopeye, ye cnoMeHaTH-
AT $aKT ¢urypupalile gaxxke pbB ~ BbiameGHOTO” My
TepTepue. Heka Bce mak Aa oBGsACHMM Ha YMTATENS
KaKBO IPeJICTaBlsABA ToBa TedTepue. B Hero Baan-
KO B MPOAbJKEHWE Ha FOJMHM € chGupas MaTeMma-
TUYECKM PE3YJITATH U TB'HPAEHMA, KOUTO € Cpella
10 CTIMCAHMWA, YyBaJl FH € 110 BpeMe Ha JIeKIIUH, M0 A-
roToBKM U T.H. Ilo6bp3aiite ¢ TedTepueTo!
YeTnbpTaTa 3akaya He Gellle 0 CMIIUTE HA y4Yac-
THuuMTe B JIBaHaneceTtaTa GaJsIKAaHCKa OJMMIMALA
‘mo MaTeMaTuKa. C M3KMoOueHMe Ha eauH. U Tosm
eavH ¢ Huxonaii Banepues Hukosnos ot Byprac.
CenM cv TUXMUYKO M cu pemaBa: Bposat Ha nBoii-
KMTe TOUKM OT S e paBeH Ha ag + a; + a2 + a3

(7;2) (n=Dr*(n+1)

2 BpoAT Ha KBaJpaTHUTe

oT T, cTpaHMTe Ha KOUTO Ca YCIIOpEJHM Ha KOOp-

JMHATHUTE OCH M UMAT ABLJDKUHA k, 0OUEeBUIHO e pa-

BeH Ha (n — k)?2. Bceku TakbB KBaZpaT CbABPXKA

k — 1 kBaapaTa, YMHTO B'BPXOBEe JIEKAT Ha HEro-

BUTE CTPAaHM M UMHUTO CTPaHM He ca yCHOPEeZHHM Ha

KoopAMHaTHUTE ocH. ToBa moka3sBa, ye GpPoAT Ha
n-1

BCMYKM KBaJpaTH oT 1 e paBeH Ha Zlc(n —-k)? =

k=1
n-1 n-1 n-1 B
\ . . 3 (m=Dn%n+1)
Y (n=iif=n)_?-) = :
j=1 o i=1 j=1 12
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3a

OT apyra cTpaHa, KATO B3eMeM NpeABUA, Ye B’bP-
XOBeTe Ha BCEKU KBaApAT nmopaxkaaT 6 aBoifku Tou-

Ku OT S, mojlydaBaMe, Ye GPOAT Ha BCUUYKM KBaApa-

a1 + 2a3 + 3as
™MorTlT e ——————

\= (n—1Dn%(n+1)
2

OKOHYATEJIHO HaMUpaMe, 4Ye agp = az + 2as.

. CnenaBarenHo ay + 2as +

= ag+aj +a2+a3, OTKDbAETO

Taszrommmuara Bankauuana Gelle yeTBbLpTa MoO-
pen 3a Hukosait. YeTupu GajikaHMaaM — 4eTHPH
3JIATHU MelaJjla U [Be cleLMallHM Harpaiu 3a WU3K-
JIOYUTENHH mocTxkedua. Bpaso! 3a cbxkaaéHue
Huxonaii e Beye CTYNEHT M Ha HEro He MOXe fla ce
pa3unTa 3a 6bemMTe CPEAHOMKONCKMA CbCTE3aHUA.
KakTo MexxayBnpodeM 4 Ha OCTAHAJIUTE YUACTHULM
oT I oT60p. A KakBo MABa oT3an?

Ocsen HuxoJsaif, yuATO creiMaliHa Harpama Ge-
me ocurypena oT Cblo3a Ha MaTeMaTHLUTE B Bbi-
rapus, creuuasiH¥ Harpaaym nojyuuxa ome Mupena
Kunupuanu (An6anua) 3a Hail-No6pe npelicTaBuiia
ce aepoiika u UBan Usanos (Bbarapus II) 3a Haii-
nobpe MPEeACTaBUI Ce MO-MajdbK y4acTHHK. Hoc-
JlenqHaTa HarpaJa Gelle ocurypesna ot International
University 8 Bbarapus.

W HTepecHUTE EKCKYP3UM, KOUTO NPEAOXKMUX A JO-
MaKMHUTE Npe3 HoCJeAHUTe AHU Ha Daakauuana-
Ta, 3aTB'bPANXA BIEUATIEHMETO 3a BUCOKO HUBO Ha
opraumzammda. Ilocetuxme BaukoBckua manacTHp,
kpacuBua CmoiuaH, Yenenape, spbx [llunka, a6-
poo, Crapa 3aropa. W HaBcAKbAe — KpDbUIHK
6barapckm xopa, My3suka U necum. Ilozapasienus
3a BCHUYKM U Haili-MHoro 3a HamuTe. TpUTe 3aaTHH
U TpuTe cpeG’bpHM MeZaJtia ca 3aciy:KeHa Harpaja
3a nobeaurtenure B GaaropoaHaTa Gopba.

Ho 6urkaTa npexnctou!



OTHOBO B II'bPBATA HNIECTUIIA

Cr.H.c. Oner MymkapoB, p’bKOBOAUTEJ Ha HAOUOHAJIHAA oTOOP

M rasu roguma Maagure G'bArapcKA MareMaTUIM 3acidyKUXA HO3NPABJACHHMA 32 OTJUYHOTO CH
npencrapaHe Ha 36-TaTa Me/KOyHApONHA OJMUMIMANA OO MaTeMATHMKa, KOATO c€ mposene oT 13 no
25 1oy 8 Toporro, Kanana. Hamure yuennnu Hukonait Huxonos, Heteaun Hoces, I'purop C'pu-
ropop, Baamumup Yankos, Togop Munarnos u Miso Hukosnop 3aexa urecTo MACTO, KATO 3aBOIOBAXA
1 3naren, 4 cpe61pau 1 1 GpoR30B Menan B KOEKYpeRmua ¢ 402 yueruka or 73 crpamu. Wakmio-
unrenen ycuex mocrurea Huxonait Hukosos, koMo He camo HaGpa nbhasua cG6op or 42 Toukw,
HO Gelle OTAUYEH 0T MEXKNYHAPOJHOTO KYPHM C¢EhC CHENVANHA HArpaja 3a KPACMBO ¥ OPMFrMHAJMNHO
pelleEVe Ha HaM-TPyOHATa 3a0a4Ya OT OJMMIMAIATA.

B ra3u cTaTua me pa3kaskeM 3a HaW-BaskHEMTE MOMEHTH, CBLP3aHM ¢ ONpENe/isineT0, HOArOTOBKATA
u yvyacruero Ha 6barapckua orbop B MOM’95.

Ornapo BanaCcHO:

H. Paiixos,

emn.c. H. Cmoanoes,
A. Hoces,

H. Huxoaos,

cmun.e. 0. Mywxapos,
Ba. Haaxoe,

H. Huxoaos,

I'p. I'puzopos,

T. Muaanos

T

KonTposnure 6:Axa NMOArOTBEHM OT CT.H.C.

KOHTPOJIHUTE Oner Mymxapos u Cs. CaBueB, a »Xypu B ChC-
CBHBCTE3AHNS Tap: cT.H.c. Oner Mywkapos, cr.H.c. Capa I'poa-

aes, kMH Ila. Koumnykos m Cs. CabueB nposepu
Mo TpaAVIMA LIECTMMATA YYaCTHMUM B Ha- W OueHM paGotute Ha ydennuure. Eto u Texuure
MoHaaHuA oTbop 3a MOM'05 Gaxa ompeaenenu CYMapHHM De3yATaTH:

cnopen peayaratute ot IV kpsr Ha PenyGauxan- Hukonaih Hukonos — 112 7.
cKaTa onuMMnMaga (BXX. NMPHTypKaTa B TO3WU Gpoii) Bramumup Yankos — 103 .
W JBE KOHTPOJHW CbCTE3aHHA, N0 KOUTO Gsaxa mo- HNerenun Iloce — 102 T.
nycHaTH wbpBuTe 12 yuenuka ot IV xpor. Weo Hukosion — 101 1.
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I'purop I'puropos — 90 T.
Tomop MusanoB — 85 T.
JIroamuina Kamenopa — 82 1.
Huxonait Crosnos — 81 T.
Mapuan ®pancbsos — 74 T.
Anpuana Kaparsososa — 67 T.
Toma HuxosoB — 65 T.

IOpwuit dauxos — 49 T.

IIOII'OTOBKATA
3A MOM’95

IToaroToBKaTa Ha pasSmMpEeHUs CHCTAB Ha
HalMOHAJHUA 0T6Op Cce MpoBee Ha ABa €Tala — OT
2 no 9 1oum u ot 19 a0 30 roun. B mesa yuacTBaxa
o6uro 15 yueHMKka oT WANaTa CTpaHa, KATO 3aHATUA-
Ta ce NpoBeXaaxa B MaTeMaTHyecKHAa MHCTUTYT Ha
BAH. Hayunara nporpama, paspa6otena ot Exu-
na 3a U3BBbHKAAcCHA paGora xuM CMB, Brinousaime
CHeLMAJM3UPaHN JIEKIMKM, UHAMBHAYadHa paGoTa B
6u6amoTekaTa Ha UM u paGoTen ceMunap, Ha Koii-
TO BCEKHU OT YUEHMIMTE MOMellue Aa CIOAe/IN MHTe-
pecHu daxTn, MeToau, uaeu. Ilpex yuyenunure ro-
Bopuxa npod. a-p H. Xamxuusanos, gou. I'. I'an-
yes, gou. JI. JaBuaos, mou. K. Yakbpsan, cT.H.C.
B. Hdpenckn, cr.H.c. C. I'pozaes, cr.H.c. QOaer
Myukapos, kmH IIa. Komnykos, kM E. Koues,
kmu 1. BoitBanenkos, H.c. H. Hukonos u Cs. Cas-
yeB. OcTaHas0TO BpeMe Genre NocBeTeHO Ha CaMocC-
TOATENHO pellaBaHe Ha NMOAGPaHU 3alaum OT pa3-
JIMYHU MaTeMaTHYECKH ChCTe3aHuA Imo cBeTa. Che-
LMaJHO BHMMaHUe Geumle 06 bpHATO HA OJIMMITHAIHATE
B Kutail, Pycuna u CAI, a Taka cblio u Ha 3ana-
YyuTe, JaBaHU NpU MOArOTOBKATa Ha aMePUKAHCKH-
Te oT6opu 33 MOM. YuacTHMIMTE B pasmmpeHus’
oT6op nMpeMMHaXa Npe3 TPHM TeCTa, WMATO Lea Ge-
Hle Aa ce MPOBEPM TAXHATA MATEMAaTUYECKa KyJITy-
pa, H3UMCAMUTENHA TEXHMKA M 6 p3UHa — KadecTBa,
TBBbPAE BAXKHU 32 MATEMATUYECKUTE CHCTE3AHMA.

MOM’95

3a ,,6a.3uceu narep” Ha MeXAyHapoIHOTO
XypH (CBCTOAIIO Ce OT PHKOBOMUTENNTE HA yUACT~
BalllTe 73 CTpaHM) AOMAKUHUTe GAXa ONpedennau
YuuBepcureTa Ha rpax YoTepiy, Pa3sHOJNOXKeH Ha
okoso 70 ¥M ot Toponto. ToBa e eaun oT ronemu-
Te yHUBEpCHTETCKM HeHTpoBe Ha Kanana, B KoifTo
ce yuaT noBeue oT 27 000 crynentu. Cb3naaeHure
YCHIOBMA 33 MMBOT, yYeHHe M CHODT HM BIEYaTIIM-
Xa, HO TOBa, KOeTOo HM Nopa3y, Gellle UMCTOTATA U
XapMOHMATA MeXAy NMPUPOIHUTE K3 AEHOCTH U CbT-
BOPEHOTO OT YOBeEKa.

MexayHapoaHOTO Ky PM 3al0YHA CBOATA. Pa-
6oTa Ha 14 1044 U B IpoXbIKEHUEe Ha 4 IHU ce pa3-

I‘Opﬁ*& OXXUBECHM AMCKYCHHM 3a oInpenejisiHe TeMaTa -
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Ha oqummMagaTa. Q6mo 35 cTpaHM npeaBapHUTEN-
Ho 6sAXxa M3NpaTHIKM 3aJauM, OT KOMTO KaHaJACKaTa
CeJIEKIMOHHA KOMMCHA (BKIIOYBalla CyNepCIIelna-

_aucty Kato npod. K. Kinamxun u npod. A. Jny)

Geme noabpasa 28, pa3genenu B caeqHuTe obaac-
™. Aarebpa — 6, Feomerpua ~ 8, Teopua Ha umc-
nara U Kombunatopuka — 8, Pemmmmu — 6. (Te3m
3agauM 1ie 6baaT nyGaukyBanu B caeasauma Gpoit
Ha M+). Ta3u romna »KypuUTo MMame Bb3MOMK-
HOCT MO-AEeTAHJIHO Aa Orjela. HpeRNoKEeHMATA, KO-

- €TO CIIOMOrHa 3a CpaBHHTEJIHO 6'|>p30'r0,npe01101m-

BaHe Ha B'b3HMKHAJINTE NPOTHUBOpEUMA. He nuncea-

Xa M M3KJIIOUEHUs, CB'bP3aHHU Hali-Beue c u36opa Ha
‘TPpyAHWUTE 3aJauM B TeMaTa. EJUH oT KaHAUAATHTE

6emre 3amaua Ne 5 ot pasamena Teopus Ha uMcia-
Ta ¥ KoMGuHaTOpHK2, HO clel A'BJIFUA AUCKYCHH TA
OoTHajHa, 3alM0TO HaMeNA MHEHHETO, Ye KOMOHHa-
TOPDHMAT €JIEMEHT OoT HellHOTO pelleHMe ce CbAbP-
’Ka B 3aJayM, NaBaHV Ha TypHMpa Ha I'pajoBeTe,
IOxmokopeiickaTa olMMIMaga U NOATOTOBKATa Ha

“pymMbHCKHA o16op. B Kpailina cMeTka 6-Te 3amaum

6Axa onpeaelieHM M PanocTTa HM Gelne roisaMa, 3a-
IIOTO B TeMaTa purypupaimie M 6barapcka sajgava.
Tyk e MACTOTO A3 MO3APABUM HeHHHUA aBTOp — MU3A-
BeHMA yuMTesl Bopuciaas Muxaitaos ot Ilnosaus.

. NosapaBnenma 3acayxasa u Cseranosap Jloifues,

KoiiTo e aBTOp Ha BTOopaTa GbArapcka sanaua, Ha-
MepHJIIa MACTO B NPEJJIOKEHUETO HA CEJIEKIIMOHHATA
komucua. Heka noxesraeM ¥ Ha ABaMaTa ollle MHOIO
TBOPYECKM YCIIEXH.

JlenaT Ha upUcTUraHe Ha yYeHMIUTE K IO-
MOIIHHWK-p'bKOBOANTeNUTE Geite 16 IoHM, HO HamM-
AT 0T60p NPUCTUCHA KBCHO BEYEpPTA Ha APYTUA JeH

/. cile yMopUTeseH (a Ha MOMEHTH U onaceu) 18-ua-

coB moxeT mo Mapupyta Codus — Hio Aopk — To-
pouro. Toii ce Bogeme or Huxonaii Paiikos, ri.
ekcrieptr B MOHT. Kakto M BcuukM ocTanaiu ot-
6opH, U HAIMMAT Gellle HACTAHEH B €HO OT CTYAEHT-
CKUTe o6mexuTHsa Ha Y HuBepcHTeTa B HopTt ﬂopx,
pa3mofioxkeH B €4HO OT NpeArpaamMara Ha TopoHTo.,
3mcnexme'ro HM NPUTECHABAlIE, 3aIOTO HaMaJifA-
Bamie BDEMETO 3a aJaNTHpaHe — Pa3JIMKATa Mexuw
Codus u TopouTo e 7 yaca.

Odmmantnotro orkpuBane na MOM’95 ce
c¢beToA Ha 18 10aM B KoHuepTHaTa 3aja Ha Kya--
TypHHA uen'r'bp ®opa. MpucpcrBamure annompa-
xa 6ypHO BHacAHETO Ha HAUMOHAJHATE 3HaMeHa Ha
CTpaHUTe-yYaCTHUYKHA, a CJeJ TOBa M3CJyImaxa C
BHMMaHWe NPUBETCTBUATA HA NPEACTABUTEJINTE Ha
TIpaBMTEJICTBOTO, akaJeMH4YHaTa OGmHOCT M (Hp-
MHTe-CIICHCOPH Ha oJauMmmanata. Ha orpomen Bu-
AeoeKpaH 6AXa NoKa3aHM pPa3sIMUHMU 3abesiexuTes-
HocTH Ha KaHaja u MHTepeCHM MOMEHTHU OT MocCpe-
IaHeTo Ha Aeierammute. CbCTE3aHMTETO ce Tpo-
Beae Ha 19 u 20 10/, KaTo BCEKH AeH yUECHHLMTE
pemaBaxa no 3 3aiaum 3a 4,5 yaca. IIpe3 Te3u aBa



II'spBO KOHTPOJIHO 3a onpeneidHE HA
orGopa 3a MOM?’95
IIepsu nen, 4 1oam 1995 r.

3anaua 1. Jlanen e HapaBHoGeapeH M Helpaso-
brbjaed AABC ¢ ueHThp Ha ONMCAHATA OKD'bK-
HocT O. Heka A,, B; u C) ca cpeaute CbOTBETHO
Ha ctpahute BC, CA u AB. Toukata A; nexu
Ha snua OA;” U e TakaBa, ye AOAA, e nonoben
Ha AOA2A. Toukure B, u C; chLoTBETHO BBLPXY
apunte OB, u OC,” ce ne¢puHMpPaT aHANOTUYHO.
Ila ce noxaxe, ue mpaBute AA;, BBy n CC; ce
- IpecuYaT B e[Ha TodKa. '

3anaua 2. Jla ce HAMepPAT BCUUKM CTPOro pac-
ramy ¢pyuximn f : N — N, kouto uMaT caeamoto
cBolictpo: ako f(i) = j, To f(j) = 3i.

(N e MHOXeCTBOTO Ha eCTECTBEHUTE UMCIA.)
3anaua 3. Heka p e HeueTHO mpocTo unucao. Pe-
muata {@,}%%, e AepuHMpaHa NoO CAENHUA Ha-
umnH: @9 =0, a; =1, ..., ap_3 = p — 2 u 3a Bcsako
n>p—1, a, e Hali-MaAKOTO UANO UYUCAO, NO-TO-
JAMO OT @,_1, KoeTo He o6pa3yBa apUTMETHYHa
NpOrpecHa C IBbJIKMHA P ¢ HUKOM p— 1 oT uncaa-
Ta aq,di1,...,8n-1...JJa ce Hokaxke, ue 3a BcAKoO n
YMCJIOTO d,, € PaBHO Ha YMCJIOTO, MOJIYYEHO NpU
npounTtaHe Ha (p— 1)-MYHHUA 3alUC HA N B p-UUHA
6poitHa cucTeMa. -

Bropu nen, 5 roau 1995 r.

3anaua 4. Jla ce HaMepAT BCUUYKHA PYHKIMH
f: N = N, 3a xouto

F(199m + 5n) = 199 f(m) + 5 f(n)

3a npoussosan m,n € N.

(N e MHOXeCTBOTO Ha €CTECTBEHMTE YMCIIA.)
3anaua 5. 3a NPOM3BOJIHM €CTECTBEHM YMCIA G U
b oanauaBaMe c t(a,b) 6poa Ha TOUKUTE B PaBHHU-
HaTa, YMNTO KOODAMHATH (Z,y) ca B3aMMHO IIPOC-
TH ecTecTBeHM uMcian a < z < a+5, b < y < b+5.
i) da ce nokaxe, ue t(a,b) < 24.

i) Jla ce nokaxke, ye ypaBHeHunra t(a,b) = 0 u
t(a,b) = 24 umaT pemeHusn.

3anaua 6. B paBuMHaTa ca naxeHu n > 3 TOYKH,
HAKOM OT KOMTO Ca CBbp3aHM ¢ oTceuku. OTceu-

KUTE ca ¢ Ha Gpoii ¥ HUKOM TpPU OT TAX He obpa- -

3yBaT TPUBI'bJIHUK. Ha ce AOKa¥Ke, Y€ UMa TOYKa
X oT naneHMTE ChC CIAEIHOTO CBOMCTBO: c’bitec-

4
TBYBaT Haif-MHOTO ¢ (1 - —g OTCEYKH, HUKO#f oT
n

KpaMiaTa Ha KOMTO He ‘€ CBbp3aH ¢ X C OTCeYKa. -

Pewenusma na 3adanume — ua cmp. 51

a) m—

BTopo KOHTPOAHO 34 onpelendHEe Ha
orGopa 3a MOM’95
IIspeu nenm, 7 lonn 1995 r.

3anaaa 1. Jla ce nokaxe, 4ye 3a MPOU3BOJIHK pe-

AJJHU YMCHa T, Yy N 2 € U3M'bLIIHEHO HEepPpaBeHCTBOTO

32—+ 1) —y+1) (22 —2+1) > (zy2)* +ayz + 1.

3anaua 2. Toukata P e BbTpEIIHa 3a M3II'bK-
HAJIMA MHOTO'BI'BIHUK Ay A, .. LAp, n > 3. IHa ce
AoKaxe, ue TOHE n — 1 or brumre A; PA;, 1 <
t < j < n, He ca ocrpu. (IIpeanonarame, de
0° <<)A PA <180°.)

3anmaua 3. Hexa. pe d)ynxmm'ra. Ha Qitnep. Enna
6e3kpalfHa M CTporo pacTAIla peAMIA OT e€CTec-
TBeHHM uncia {d,}5%, ce Hapu4a p-peluua, akKo
a; > 1 n p(an41) = ap 3a Beaxo n > 1.

i) lla ce noxaxe, Ye ako @, = 2"‘3" K'BleTo m >
1, >0, To cbIeCTBYBa P-peaMlia C I'bPBYU YJEH

ay.

ii) Jda ce mokake, Ye M'bPBUAT YJIEH HA BCAKA (-

peauna uMa Buaa a; = 2™3* 3a makom m > 1,
k>0 ~

Bropu nen, 8 roEmx 1995 r.

3amaua 4. TpH OKPBKHOCTM ce TpecHyYaT B
Toukure A, B, C, D, E, F, kakTo € mnokaszaHo
Ha uepTera. Ila ce mokaxe, ye AB.CD.EF =
BC.DE.FA. .

3a,l(aqa 5. Emno HenpasHo | MHOxecTBO M oT mo-
JeTa Ha mAaXMaTHa ['bcKa C paamepu 4 X 4 me.
HapuuaMe T-MHOKECTBO, aKO LIaXMaTeH TOMN Mo-
e Ra 6'ble IpeMecCTeH OT IIPOM3BOJIHO HOJIEe Ha
M B1BB BcAKO ApPYro mnoJjie Ha M c HAKOJKO Xo-
A3, KATO HA BCEKM XOJ TON'bT CE€ IPEMECTBA CaMo
Ha C'bCEJHO MOJIe [0 XOPU3OHTAJ MJIM BEpTHUKAJ.
(Bcsko none Ha nbckata e T-mHoxecTBo.) Ila
ce NOKayKe, ye 6POAT Ha BCUYKU T-MHOMKECTBA HE
HaJIMUHaBa 59% ot 6poa Ha BCHYKH MHOKECTBa
OT MoJieTa BBbPXY A'bCKATA.

3anaua 6. Heka gg,q1,¢2,...¢ 6e31<pamia. peamna
OT LE€JIA UKCHA CbC CIEeTHUTE JBE CBoMCTBA:

n AeJM ¢ — gn 34 IPOM3BOJHU M > n 2> 0;
6) cpuecTByBa mosunoM P(z) ¢ peasnu koedu-
UMEHTH, 33 KoiiTo |g,| < P(n) 3a Bcsaxo n.

Ila ce nokaxe, 4e cbmecTBYBa MoauHOM Q(z) c
PalMOHANHM KoepUUMEnTH, TakbB ue ¢, = Q(n)

* 3a BCAKO n.
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3amauure or MOM?95

3amaua 1. Heka A, B, C u D ca YeTMpH pa3IMYHM TOUYKHA BBLPXY €[Ha MpPaBa, Pa3MOJIOMKEHU B TO3M
ped. OxkpbxHocTUTe ¢ auamMeTpu AC ¥ BD ce npecuuat B Toukute X u Y. Ilpasutre XY u BC ce
nmpecuyaTt B TouykaTta Z. Heka P e Touka BLpXxy npaBata XY, passuusa ot Z. IIpaBata CP upecuya
OKpbKHOCTTa ¢ JuaMeTbp AC B ToukuTe C' M M, a npaBaTa BP npecuua oOKp’bXHOCTTA C AMAMETHP

1 1

BD B Toukute B u N. Ha ce mokaxke, ye npaBute AM, DN u XY ce npecuuat B eaHa TOUKa.

3anaua 2. Heka a, b u ¢ ca nojoxuTenuu peanu yucia, 3a Kouro abc = 1. Ila ce nokaxe, ue

(Bnarapusa)

1 3

B PAaBHMHATA M PEAJIHM YMUCJIA T'(,T2,...
(i) HMKOM TpM. OT ToukuTe Ay, As,..

TeJIHM peajiHM UMCIa Zg, Ty, ..
(i) xo = z1995;

1
(ii) z._2+-—-—2z.+-— 30 Bcako i = 1,2,.
Ti—1 Zg

u 4 BCD =4 EFA = 60°.

xectBoTo {1,2,...,2p} TakuBa, ue
(1) A uma TouHO p esleMeHTa U

‘

| Bcsaka 3ajaya ce olieHABa CbC 7 T.

P61 T Bleta)

3anaua 3. Jla ce HaMepAT BCHUUKM LIeJIM YMcJIa N > 3, 3a KOUTO CHUIECTBYBAT n TOUKU Aj, Ag,...
yTn, M3M'bJIHABALIN CII€JHATE yCIOBUA:

., An He JeXXaT Ha eJHa MpaBa,;

(ii) 3a BcAka Tpoitka i, j, k (1<i<ji<k< n) JMLETO Ha TPUBI'bIAHUKA A;Aj Ar e paBHO Ha ri+7j + 7.

3apaua 4. [la ce HAMepM Haii-roJIAMaTa CTOKHOCT Ha Zg, 3a KOETO ChIUECTBYBA pPelMIa OT I0JIOMKH-
., £1995 M3II'LJHABAINM CJIENHUTE ABE YCJIOBMA:

.., 1995.

3anaua 5. Heka ABCDEF e uam'bKHaJ IECTO'BI'BIHMUK, 33 KoliTo AB = BC = CD, DE = EF = FA
Hexka G u H ca [Be TOYKM BbB BLTPEIHOCTTA HAa LIECTOLI'LJIHMKA, 32
kouto 4 AGB =4 DHE = 120°. Ia ce mokaxe, ye AG+GB+ GH + DH + HE > CF.

3anaua 6. Heka p e HeueTHo mpocto umcino. Ila ce Hamepu GpoAT Ha TIOIMHOXECTBATA A Ha MHoO-

(ii) cyMaTa Ha BCUUKM eJieMEHTH Ha A ce [eJiM Ha p.

tEEin 2T
(Pycna)
v An

(Uexun)

(IlTosmma)

(Hopa 3enannusa)

(Tlonma)

Pelllenns Ha 3ajJaunTe — B Kpasd Ha CTATHATA

AHV HAIpEeXKEHMETO MNOCTHIa BPbXHATa CH TOYKA,
a YMCTBEHHTE YCHJIMA Ca HAMCTMHA OrPOMHM, KaTo
BCeKH ce cTapae [a Jade BCHYKO, Ha KOETO € CIoCo-
6en. Ilo Tasn npuuMia B JHUTE cllel CbCTE3IAHNETO
OpraHM3aTopuTe 6AXa NpEeABMIMIM DA3TOBapBalla
nmporpama 3a ydeHunute. Te moceTunxa MHTepeceH
Mau o GelzboJs Ha mpouyTua craamoH ,Ckail no-
yM”, Hay4HMA UeHTbPp ,OHTapno” U OrpoMHMA yBe-
CeJINTEJIEH NapK Y OHA'bPJIEH. ,
HUnarepeceH Gellle HAUMHBT, O KOKHTO AOMa-
KMHUTe 6AXa 0PraHM3MpaJy MOJy4aBaHETO U OTro-
BapAHETO Ha BBIPOCUTE Ha YUYEHUIMTE Mpe3 I'bp-
BUA MOJIOBMH YacC Ha BCEKM OT ChCTE3aTeHUTE AHM.
ToBa cTaBallle ¢ IOMOINTA HAa HAKOJKO daKca, KOUTO
6saxa Gesynpeunn. Ta3u roamHa KOOpAMHALMATA Ce
npoBelle B ABa JAHW, KaTo Io BCAKa oT 6-Te 3amaum

paGotexa 3 komucum. IlpoBepkara Ha peleHMATa
ce M3B'bpIIBallle MHOI'O BHUMATEJHO, a OLIEHABAHETO
cnefpalne CTPUKTHO MPEeABAPUTENHO U3paboTeHUTe

‘kputepuu. Ilpes nbpBUA neH 6saxa KOopAMHMPAHH
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no 4-5 3aaumM Ha BceKM oTGOP M ce ouepTaxa oc-
HOBHMTE MHTPUIM B GopbaTa 3a IIPU30BUTE MecTa.
CrtaHa fCHO, Ye 32 NLPBOTO MACTO Iie ce GopAT
Kurtait, Pymbuna u Pycusa, a 3a netoro ce oyep-
TaBallle JiI0Ta GMTKa Mexay Y Hrapusa, Bbiarapus,
¥Osxna Kopea u Upan (M3sunciaeHnsaTa nokaspaxa,
ue BueTrHaM TBBpAO € UeTBBLPTH). B kpalina cMmer-
Ka BCMYKO peu 6-TaTa 3aZjaya — BBIPEKM JIOIMMA
pPe3yiTaT OT MeA ycnmaxme nga uanpeBapum IOxkHa,
Kopesa u Upan, Ho He MOXkaxMe fa 3ama3mMM npen-
HHMHATA [Ipela YHrapus oT ocTaHAaJUTe 3agaun. He-
3aBHCHMO OT TOBa GAXMe AOBOJIHM OT NOCTUTHATOTO



B L]
6-10 mAcTo. Hukonail Geme curypeH 3jaTeH Meda-
JIMCT, a UBETHT Ha MeAAJUTEe Ha OCTAHAJMUTE Hlelle

Ia ce pelllaBa 10-K'bCHO. Ho Hali-rosAMaTa pamocT

Tel'bpBa NpelAcToelleE,

3aKIIOYNTETHOTO 3aceaHUe Ha XYPHUTO Ce
cbcToA Ha 22 ouaM ot 19 4. MuHyTH npeam ToBa
npo¢. - A. JIny Hu cbobuu ,Ha yxo”, de Gbiarap-
CKM YUYEHMK € TpelJIo’KeH 3a cllellMajiHa HarpaJha

3a pemeHve Ha 6-Tara 3agaya. Baxme pasBbiHY--

BaHM M He C€ CTbpNAXMe Ja ro NnomuTaMme Kol UM
€ TIIOMOTHaJl Ja mnpeBeJaT pelleHHeTO OT GbIirapc-
kn. Toit HM morsenHa Taka, KaKTO TOBa MOXe Ja
HalpaBHM CaMO eJHUH KUTAell, U OTTOBOPH, Ue peille-
HUETO € HAIlMCAaHO Ha TOJKOBA ACEH MATEMATHYECKHU
€3MK, Ye He Ce Hy»kAae OT npesoa. B1b3bynmeHu ot
HOBMHATa, BJIA30XME B 3ajlaTa M 3aUaKaxMme OKOH-
YaTeAHOTO pellleHHe Ha XXypuTo. To yTBBLpAM pe-
3yJTaTUTE Ha YYACTHULMUTE U ONpEAEM TDAHULUTE
3a MelauuTe — Gponsos Menan (19 — 28 T1.), cpe-
6bpen Menas (29 ~ 36 1.) u 3i1aTen Menan (37 — 42
1.). Tlo To3n Haumu umaxme 1 asarteH, 4 cpebbp-
uu 1 1 6ponsoB mMenan. Ha Ileresun u ['purop ne
AdoCcTUrHaxa 2 T. 3a 3J1aT0, a Ha UBo 1 T. 3a cpeb-
po. Korato Bcuuku oyakBaxa 3aKpUMBaHeTO Ha 3a-
cenanuerto, npodp. Ex Bapby o6saBu, ye AkaaemMuu-
HUAT cbBET MMa MpeAoKeHHe 3a MPUCHXKIaHE Ha
crieuMaJiHa Har paja Ha YYeHHK, AaJl U3KIIOUUTENHO
KPaCHMBO M OPHTMHAJIHO pellleHMe Ha 6-TaTa 3adaua.
Toit nokanu npod. Cecun Pyco or Yuusepcurera
‘B Membuc (CAIIl) na npeacraeyu peurenuero. Ua-
BECTHMAT CIELMAJINCT U3Pa3u CBOETO Bb3XMIlIEHHE
OT M3ALUHOCTTTA M ObJAOOUMHATA Ha DPa3CHAKIAEHH-
ATa M ybeau >KypuTo Aa riacyBa €JWHOAYIIHO 33
OpuCH¥AaHe Ha cleumalHa Harpaga. Clend ToBa
npo¢. Bapby cpobuiM, Ye HEMH HOCHUTEJ € 6'birap-
ckuatr ydyeHunk Hukonait Hukoisos, koiito 3a uert-
BbpTa NopelHa roAuHa € ydyacTHUK B MOM. 3a-
naTa TpbMHA B alJOJVUCMEHTH M BCHUKU Ce HaAM-
peBapBaxa JAa HU TMO3APABAT C M3KJIIOUMTEHUA yC-
nex. Baxme ropau ¥ mWACTIMBHM, ue Maiika Bbara-
puA pakaa TanaHTH KaTo Hukosait. Cobumarta Be-
yep 6bArapckuAT KoHcyl B TopoHTo manme cmenu-
aJiHa BeyepA B €AMH OT M3BECTHMTE KUTAMCKU pec-
TOpAHTH, Ha KOATO HaIlaTa AeJerallus ce CPeIHa C
IpeAcTasUTeNN Ha 6birapckaTta o6IHOCT B rpada.
Ha apyrns ned abira KoJoHa oT aBTobycH -morter-
sn 3a Huarapckusa Bomonax. 3HaexMme, Ue cpellaTa
¢ eIHO OT CeleMTe uyjeca Ha cBeTa Illie 6bae BbJ-
HyBallla, HO ITOUYBCTBAXME TOBA WUCTUHCKM, KOTATO
MaJIKOTO TYpPHUCTUUECKO Kopabue ce NMpUBIWKM Ha
MeTpH OT MajJalaTa cbC CTPaXoTeH I'POXOT BOJHA
Maca. MHoOro e TpyaHo Za ce onMileé CbCTOSHUETO
Ha YOBEK B TO3M MOMEHT, 3allOTO TO € CMeCHIa 0T
Haii-pa3/IiuHM YyBCTBa — OT CTpaX A0 B'b3XMIIEHME
npen cuiaTa Ha IpUpoJaTa. '
O¢iumannoto 3akpnBane Ha 36-rata MOM
ce cbeTod Ha 24 1oam B ipouyTaTa 3aia Poit Tomn-
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CbH, pa3loJioXKeHa B IleHT'bpa Ha T poHTo. Cpenc-
TBATa 33 MACOBa MHPOpMALMA NPOABUXA I'OJAM UH-
Tepec KbM TOBa cbO6HUTHMe, KoeTo Gelre oTpa3eHo M
OT HAKQJIKO TeJeBU3MOHHM Kommauuu. Cien mosa-
PaBJIEHUATA Ha PA3JIMYHM BHCOKOIIOCTABEHM JIHIIA,
y4eHu M 6u3HecMeHM Joilae M Hail-oyaKBaHUAT Mo-
MEHT — HarpaXXIaBaHeTO Ha jaypeatuTe. Iocie-
J0BaTeJIHO Ha clleHaTa H3Ju3aXxa GpOH3OBHMTE, cpe-
6bpHUTE M 3JIaTHUTE MeJAJUCTH, KOUTO IOJ HIyM-
HOTO oAoGpeHHMe Ha IPUCHCTBAIIMTE MOJyUyaBaxa
cBoute oTauuua. Ho BBPXBT Ha mporpamata Ge-
1ile BpbUBAHETO Ha ClleLMaHaTa Harpagda. Oprauu-
3aTopUTe 6AXa NpedOCTaBUAM Ta3M 4YeCT Ha Npod.
M. KnaMkuH, KO#TO OT BbJIHEHWEe HM IONMTA IIO-
He 5 I'bTH Kak NpaBUIIHO Ce TIpoM3Hacs uMeto Hu-
kosal Hukonos: M3pecTHMAT MaTeMaTHK pa3Ka3a
HaKpaTKo 3-@yc’t'1eku4re Ha Hwukomnail na Mexayua--
POJNHUTEe OJMMIMAIAU, KaTO M3TbKHa MHOT'O3HaUM-
TeJHHMA QaKT, Ye 3a IocjeleH I'bT Ta3M Harpajia
e mpuchbieHa npes 1988 r. na MexayHapoasaTa
oJuMnuaga B ABCTpajud, KaTO HEMH HOCHTEJ TO-
raba e nak 6barapcku yuyenuk ( EManyusa Atanacos
ot ITnoBmue - Ges. aBT.). 3aKIIOUUTEIHUTE JyMMU
Ha npodecopa MoThbHaxa B GypHMTe alljloMCMEH-
TH Ha ny6JMKaTa, KOATO M3NAJHA BbB BBb3TOPT MPH
BPbYBAHETO Ha CaMaTa Harpaja — HCTHHCKH Te-
JIECKOII U IIOYYBCTBA CMMBOJIa, CKPUT B Hed. B kpasa
Ha 3aKpMBaHeTo 3HaMeTo Ha MOM Geme BpbUeHO
Ha npexactaButTeaute Ha rpaa Heaxu (Unama) — xo-
MaKUH Ha. CJeBallaTa MEXAYHapOLHa OIHMITHAAA.

PABHOCMETEKATA

He e npecuieHo na ce Kaxke, ue 6barapce-
KOTO yyacTMe Ha MexayHapoOHaTa OJHMIHMAAA B
Topouto Genre nmopede oT ycnemwHo. BCHUUYKM HalM
YUYEHHLM MOCTUTHaXa BUCOKH MHAMBUAY AJIHU pe3yJi-
TaTH (3a TOBa TFOBOPAT 3aBOIOBAHMTE MeEAANH), a
npeactaBaHero Ha Huxomailt 3aciyxasa Hali-Buco-
KM cynepiaTuBM. B HeopuimMaiHoTO 0T60pHO Kila-
cupane Bhiarapua zae 6-To MACTO, KaTo 3aTBbp-
I OTIWYHNTE NpeACTaBAHUA Mpe3 NOCAEeAHNTE ABE
roauan. HomnspkaHeTo Ha NMOCTOSHHO BUCOKO HM-
BO € M3KJIOUMTEJNHO TPYAHO Ha)ke 3a IbPXKABHU C
OrpOMeEH MOTEHUMAJ U TPAINUMKM B MATEMATHKATA.
Camo 3a cpaBHeHMe Ite OTOesieKHM, Ue. Ta3U ro-
JuHa ctpaHu Kato CAIIl (MUHajoromuileH I'bpBe-
Hen), ['epmanus, ®panums u Op. He HaMepHUXa Msc-
To B mbpBaTa AeceTKa. [Ile M3ThKHEM olle ABa dak-
Ta, KOMTO M3JMraT NpecTWXKa Ha HallaTa CTpaHa B
TasM o6nacT. IIbpBMAT e BKIIOYBaHETO Ha 6bJ-

'ra.pcxa. 3aJava B TeMaTa Ha OJUMIMadaTa, a BTO-

PHAT € yYacCTHETO Ha 6'bATapCKUA MaTeMaTHK Mop-
naH CTOoAHOB B ellHa 0T KOMMCHMTE, IpOBepABaIIM
neTaTa 3alJaya. '

KakTo MHOrOKpaTHO cMe 0T6eA3BalN, riaB-
HaTa NIPMYMHA 3a yCIeXMTe Ha HallMTe YUYEHMIM ca



Ox6opHO KiIacupade Ha MOM’95
1. Knrait 236 || 25. Typuwma 134 | 50. Jiutsa 74
2. PymbHMA 230 || 26. DBexapyc 131 §f 51. Hcnaumsa 72
‘3. Pycna 227 Utanua 131 |} 52. Hopserua 70
4. BwuerHam 222 Cusranyp 131 [ 53. HugoHesmnsa 68
*5.  Ywurapusa 210 || 29. ApxeHTuHa 129 {| 54. Ibpums 66
6. BBJIFAPWII 207 || 30. Ppanuma 119 || 55. Ky6a 59
7. IOwxna Kopesn 203 ¥ 31. Makegouus 117 || 56.° Ecronmua 55
8. HWpan 202 || 32. Apmennsa 111 |} 57. Kasaxcrtan 54
9. Hmonua 183 . X'bpBaTcka’ 111 || 58. Kumsp 43
10. Beauxo6puranua 180 || 34. Taitnann 107 Mexkcuko 43
11. CAII 178 || 35. Illpeuusn 106 || 60. CanoBenns 42
12. TaiiBan 176 || 36. Mouanosa 101 || 61. Hpaamaua 41
13. Wapaen 171 Qunnanausa 101 {| 62. Makao 33
14. Wuausa 165 || 38. Koanymbusa 100 || 63. Tpuuugan n To6aro 32
15. Tepmannsa 162 (| 39. JlarBma 97 || 64. A3sepbeiimxan 30
16. Monma 161 | - Wlsefinapusa. 97 || 65. Kuprususa 28
17. Yexusa 154 || 41. FOwxaia Adpuka 95 ‘Duamnuan 28
IOrocaaBusn 154 | 42. Monroausa 91 §| 67. Ilopryraaus 26
19. Kanana 153 || 43. AscTpusa 88 jj 68. MHcnanmma 19
20. XOHKOHT 151 || 44. Bpa3uwiua 86 || 69. DBocua — XepueroBuna 18
21. Ascrpaaus 145 || 45. Xomanmua 85 || 70. Ynam 14
CanoBakun 145 jj 46. HoBa 3ennanama 84 || 71. IHpu JlaHka 10
23. Ykpaiisa 140 j| 47.  Bearua 83 || 72. Manaizun 1
24. Mapoko ‘138 || 48. T'py3ma 79 || 73. Kyseiit 0
49. IHaxusa 77
HNme 13 23 33 43 53 63 - X MeaaJi
1. Huxkonaii HukosoB 7 7 7 7 7 7 42 3JaTeH
2. Hetenun Iloces 7 7 7 T 7 0 35 cpe6'bpeﬂ
3. 'purop I"puropos T 7 7 7 2 5 35 cpebbpen
4. Baamwmup Yankos 7 7 7 6 7 0 34 cpebbpen
5. Tonop Muananos 6 7 7 7 5 1 33 cpebbpen
6. Uso Hukoaos 7 0 6 7 7 1 23 6poH30B

HE CaMO TE€XHUTE U3KIIOUMUTEJIHN MOPAJHU U MaTe-
MaTHUYECKM KayeCTBa, HO M Te3M Ha TEXHUTE y4uTe-
au. Heka nozapasum I'. Ilanaitorosa u Il. MyTad-
yueB (yuutenn Ha Huxonait Hukosnos) B. Usano-
Ba (yuuteska Ha Ileteaun Iloces), P. YaBaaposa
u pou. K. Yakbpan (yunteau Ha I'purop I'puro-
pos), E. Mapuncka (yuutenka Ha Baagumup aa-
koB), Ai. UpanoB (yunten Ha Tonop MuiaHos)

MaTepHaJl, NTOCBETEH Ha 6-TaTa 3ajlaya OT OJIMMITK-
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u 3ap. Ilerpos (yunten na UBo Hukoiaos) 3a o1-
JIMYHOTO MPERCTABAHE HA TEXHUTE NMPEKPaCHU yde-
i, Buxme uckanam ga Gnaromapum U Ha BCHY-
KM Koser or Exuna 3a mspbHKIacHa paboTa mo
MaTeMaTHKa, 3a TEXHUA BCEOTHAEH U BMCOKOKBa-
aundpuuMpaH Tpya, 6ea koliTo expa au 6uxa Guiam

~ B'b3MOXKHM YCHeXUTe Ha HallUTe MJIald MaTeMaTH-
IM, C KOUTO BCHYKM TaKa CHMJIHO Ce€ TopJeeM.

PEINIEHWVE HA 3AJAYNTE OT MOM’95

IMo-mony mpexnarame HAKOM OT Hali-KpaT-
KMTe pellleHMA Ha II'b pBUTE MeT 3aJauu or MOM’95.
B cunegBammsa 6poit ua M+ oyakBaiite crnenmaJjeH

ajlaTa, B KOWTO Ile U3JIOXKUM M pelleHneTo Ha Hu-
kojait HukonoB, 3a KoeTo To# mojayum cnemmaJna
Harpana.

1. Heka AM npecuua XY B 1. P, a DN




npecuyda XY B 1. P,. Toraa APCZ ~ APP,M,
sanoro 4 PZC =4 PMP,=90°uJ ZPC =4 MPP,.

CienoBaTtenHo PP, = B = PP, = %ﬂ =
PX.PY PB.PN PX.PY
~————. Amnajoruuno PP, = = .
PZ PZ
Otryk PP, = PP,, T.e. = P;. Cayvasr, Ko-

raTo Touxara P e BbHmHa 3a oTcedkara XY, ce
pa3raexma aHaJIOTHYHO.

2. Heka z = —1-, y = l, = —. Torasa
o a b
zzy=1m
PN S S
_a3(2b+c) b3(c+a2 3(a+b)
- v,z
T y+z z4z z+y

Or uepaBenctBoTo Ha Koum-ByHsakoBcku caensa

(y+2)+(z+2)+(x+9)]S> (2 +y+2),
Te. S>> ﬁ__y-l—_z Cera oT HEpPaBEHCTBOTO MEXIY
CpeﬂHO—apHTMeTH‘{HO Hu CpellHO-I‘GOMETpH‘{HO l'IOle-
YJaBaMeE

r+y+z_ 3 3

> 5,’/zyz = 3

PaBenctBo ce noctura nmpu r =y =z = 1, T.e. npu
a=b=c=1,

>
§2 2

3. Yucioro n = 4 U3MbLIHABA YCJIOBHUETO.
JIlocTaTb4HO € Oa C€ pasriiefa eIMHUUEH KBAIPaT
A1A2A3A4 W 1A CETIOJIOMKN T] =Ty = T3 =Ty = 5

Ille mokakeM, 4Ye APYrM YUCJI3 N C UCKa-
HOTO CBOMCTBO He cbiecTBYBaT, JocTtaTbuHo € Oa
NMoKa)KeM ToBa 3a n = 5. [lle u3nonsBamMe ciienHaTa:

Jlema. Heka A;A;ApA; e mambkHaJ deTH-
pwbrbauuk., ToraBa ri+ rp =15 + 7. '

Hoxka3zatencrso. Jlemarta ciemsa or pa-
BEHCTBOTO

Saia;a: +Sa.aca = Sa a4 + Saa;4,-

PasrnexxaaMe usmbKHaaTa 06BUBKA Ha TOUKUTE Aj,
Ay, A3, Ay u As. UmaMe Tpu cayuasn:

AI

4, A, A, 4, A,

a) A1 A2A3A445 e M3I'bKHAJ IETO'bIb JIHUK.
* TorabBa CbINECTBYBAT ABe HEC'LCEAHHU CTPaHMU, KOU-
To He ca ycnopesud. Hexa A;A; )| AyAs. Tora-
Ba Sp,4;4, 7 SA,;A,4s M OT YCIIOBMETO ClleBa, e
rqe # rs. Ho A1A3A3A4 n A1 A2A3A5 ca M3ambKHAIN
YeTMPUBLI'BIHULM U OT JIEMAaTa Cle[Ba, Ye rq+r3 =

. "‘6 = (_1)1995+k.

ro+rauri+ry=ro+ r5. Torasa r4 = r5, KOeTo €
MpOTUBOpEYHE.

6) U3nbKHaJaTa oﬁBqua. e Aj A Az3A,. Mo-
XeM Jla IpearnoaraMe, ue As nexu B  ANAA1A3zA,.
ToraBa Sa,a;4; < Sa,4,4, M 3Hauu 15 < r4. Ho
A1A2A3As m A1 A2A3A4 ca UM3NBKHAJIM YETHUPH'b-
I"BJIHMOM M KaKTO B a) CleABa, Y€ rs = rq, KOETO
€ MpoTUBOpEeYHe.

B) UsnbkHanaTa 06BuBKa € AA; AyAz. Eamu
OT TpUbI'bIHUIUTE A1A2As, Az A3As v A A3Ay
coabpka As. Heka tToBa ¢ AAjA3A,. Torasa
Sa,A,45 <.SA 454, T.€. 75 <'14. OT Opyra,cTpaHa
S4,4,4, + 52,434, +SAsa 4, = Sa,4345+ 54,454, +
SAsA, A M OT YCIOBHMETO NOJIy4aBaMe, Ue Ts = Iy,
KOETO € NPOTUBOpEUHE.
EmuHcTBEHOTO B C MCKaHOTO CBOHCTBO en=4,

4. Ot ycnorme’ro cienBa ue (z,_1—2z,)(1—
—Z; 1 WM T; = . e
2 Ti-1

JIOKa)keM, 4Ye 3a BCAKO i > ( e B CHJIa PaBEHCTBO-
to z; = 2¥iz§i kpaero k; e mano uwmcio, |kl <iwu
& = (=1)¥*. Tpui = 0 paBencrsoTO € BApHo. He-

z,-z;_l) = 0 T.€. Ti =

Ka To e BApHO upu i — 1. Ako z; = -x;_1, nojarame

2 1
ki = —ki—1 v €; = €;_1. Ao z; = ——, noJsiarame
: : i1
ki = ~ki—1 n g; = —¢g;~1. C TOBa MHAYKIMATA € 3a-

pbpimeHa. Torasa xiggs = 2":::(‘,, kbaero |k| < 1995
— ok

Heka z¢ Zig9s = 2°z§. Ako

k e HeueTHo umcio, moayuaBame €. = 1 u.2%¥ = 1,

"KOoeTo e HeB'baMoxkno, 3amoTo k # 0.  Cuenosares-

Ho k e 4YeTHo uucio, € = —1 U z§ = 2F. T kato
[k| < 1995, cnensa, ue k < 1994 u 3naum zo < 2997,

Cayuast z3°7 e BB3MOMKeH, KaKTo NOKa3Ba pelMIa-

1 .
Ta, 3a KOATO Z; = ~2-x,-_1 npu i = 1,2,...,1994 u
T 1
Z1995 = . OTaBa g = oo = Z1995.
Z1994 9-1994,,

Cnenona’renuo ThpceHaTa Ha.u roJyfiMa cToi-
HOCT Ha Zg € zo = =9997

5. Ot ycnosueto cieABa, 4e TPWBI'bJIHH-
unre BCD u EF A ca paBHocTpaunu. Torasa AB =
BD u DE = EA, tre. EABD e nentoua. lloc-
TpoABaMe PABHOCTPAHHUTE TPUBIbIHUIM ABC' n
EDF', xato C' u F' ca BbHIIHM TOUKM 33 LIECTOb-
rbiHMKa. ToraBa Toukarta G J€XM BbPXY ONUCaHa-
Ta OKpb¥KHOCT 0KoJi0o AABC’' u 3nauu GA+ GB =
GC'. Ananornuio HD+ HE = HF'. Cunenosaren-
o AG+GB+GH+DH+HE =C'G+GH+HF' >
C'F'. T kato toukute C, C' u F, F' ca cu-
MeTpuuHU oTHocHo BE, cnensa, yue C'F' = CF un

.MCKaHOTO HEPABEHCTBO € NOKa3aHO.

3abesencxa. HepaBeHCTBOTO € BAPHO M 33 IPOM3-
BoaHu Touku G u H ot pbTpemnocTTa Ha EABD,
3al[0T0O MMHUMYMBT Ha CyMaTa B JACHaTa YacT ce
noctura 3a Touku G u H, ot kouto orceukure AB
U ED ce BwxIaT choTBeTHO moa brba 120°.

23



HAKOJIKO MPUXU OT
MATEMATI/I‘-IECKO OIIBETSIBAHE

npod. AJIeKcaH,zrbp Coiidep, Kosmopaacku yuusepcurer, CAH];

Mpodecop Anerkcanasp Coiidep € ocHoBaTen Ha MaTtemaTHdeckaTa onMMnMaa B aTa Kosopa-
no (CAII) u e aBTop Ha MHOroGpOHHM CTATHM W KHWUIH MO ejIeMeHTapHa MaTeMaTHKa. CTaTHATA, KOATO
BH IpeasaraMe, € HEFOBUAT AoKlaj npel Bropua xonrpec Ha CpeToBHaTa (enepanna Ha HalMOHAJHWUTE
MaTeMaTH4eCKd CbCTe3aHMA, KOUTO ce IIpoBeje MUHAJIATa TOAMHA B T'P. Mpasel.

Ille nmpencraBsa HAKONKO KPAaCWBM IPUMeEpPa 3a MAaTEMATHYeCKO OIBeTsABaHe. Te
MOBAT OT CbBPEMEHHU MAaTEMATUYECKU U3CIEABAHUSA U IIPENCTABIABAT UyAeceH U3TOY-
HMK Ha HOBM UM 3a ChCTaBfHe Ha 3aJauM 3a MaTeMaTwdecku onuMrmanu. Hanssam
ce, Ue Te3W MpUMepM e 6BbIAT Kpauka KbM IIpeMaXBaHEeTO Ha DapUepUTe, KOUTO G-
Xa M3JUCHATH, 32 Oa Cce pa3feiau o0yJueHueTo 10 MaTeMaTHKa OT CaMaTa MaTeMATHKA.
IloBeue npuMepHr, KOUTO GUXa MOIIM Ja CBBbPYKAT MATEMATHUUYECKUTE OIMMIMAIU U Ma-
TeMaTHKaTa, MOraT Ja ce HaMepAT B HoBaTa MU KHura Colorado Mathematical Olympiad:
The First Ten Years and Further Exploratlons [7], xakTo U B mpexncroamara Mathematical
Coloring Book [8]. |

1. XPOMATWUYHO (IIBETHO) YMCJIO HA PEIIETKA

3amava 1.1. (XI maremaruuecka onmMmmana Ha Komopazno, 1994 r., cbcrabeHa
ot xou Konyeit na 8 mapt 1994 r.). lagxeHa e Ge3kpaiiHa KBagpaTHa pemerka. a
ce HaMepU Hail-MaJKOTO eCTECTBEHO YMCIO N ChC CAENHOTO CBOMCTBO: 3a BCAKO IOJO-
YKUTENHO uncio d BbLpXOBeTe Ha PEIeTKaTa MOTraT ga ObJaT OUBETEHU B N LUBATa TakKa,
Ye BCEKM OBa BbpXa Ha pascTosHume d e€IuH OT ApYr Aa ObAAT OUBETEHU B pa3iudeH

mBaT. (ToBa uucio n ce HapUdYa XPOMATUYHO YKCIO Ha pelleTKaTa. )
Pewenue: Bez orpamnmuenne MokeM Oa CUUTAa-

Me, Ue IB/DKMHATA HA CTPAHATA Ha KBAJPATUTE OT
____¢- pemetkata e 1. Ille xasBame, ye equa otTceuka e en-
HouseTHa (MOHOXpOMATHYHA), aKo ABATa M Kpas ca
OIIBETEHHN B €IMH U C'BbIJ IBAT. ‘
Yy TpabBa ga pasriexzaMe caMo Te3M pPeajHU
uncaa d, 3a KOUTO CBIECTBYBAT IBa BbpXa Ha pas-
crosmue d (TB# KaTo 3a BCUYKM OCTaHAIUM d MOMKEM

T; L l » pOCTO [a OUBETHM pemeTkaTa B eauH usar). Ot Ilu-
&
ur. 1

TaropoBaTa TeopeMa ($ur. 1) mosydaBame ypapHeHU-
eTo 2+ y* = d*, KBZIETO T U Y Ca eCTeCTBEHM YKCIA.
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Ouesnano d? e yano uucio. Axo d? e meueTHo, TO T + y c’bINo € HeueTHO (mokaskere!).
B To3u cayuait maxmaTHO onBeTsBaHe Ha BLPXOBETE B ABa LBATA IE YIOBIETBOPABA
ycnosuero (Tbit KaTo ABaTa Kpas Ha BCAKA OTCEUKa C AbDKMHA d ca pa3HOLBETHH —
Gen. npes.). Axo d? e yeTHO UMCJIO, MAXMATHOTO OLBETABAHE HAa pemeTKaTa B ABa LBA-
Ta A pa3feis Ha Ape Noi-pemeTky (oGpa3yBany OT OUATOHAJNMTE HA I'bPBOHAUAIHATA
pemeTKa — Gex.mpes.), BCAKa C AbJDKUHA Ha cTpaHaTa /2. Cera MoskeM JHa onBeTsaBaMe
Te31 ABE MOJ[- PemeTKA He3aBUCUMO €4Ha OT APYra: KBaAPAaT’bT HAa Pa3CTOSHUETO MEXILY
BbPXOBE C pa3iNYeH OBAT € HEUEeTHO UNCJIO U CIEOBATEIHO HE € paBe€H Ha UETHOTO
wuncno d?. Taka ceemoxme 3aladaTa 3a uucioTo d Ao Ta3u 3a uucioro d/v/2. Kato
IPIIOKIM WHIYKLUA, 3aKIloUaBaMe, ye OBa IBATA Ca AOCTATLYHM, 33 4a [ONYYNM
T'bPCEHOTO OLIBETABaHE 3a BCAKO pa3cTosaHMe d. : )
OT ropHaTta 3ajava cienBa, Ye XPOMaTUIHOTO YMCIO HA KBaJpaTHa pemeTKa €

2. 3a uuTaTensa Moyke OU Ime € MHTEPECHO Aa HaMepy XPOMATHYHWUTE UNCIa Ha APYTH .
PEmeTKH. ‘

2. IBYIIBETHA PABHUHA

Koraro Bcsika Touka OT JajieHa paBHMHA € OIBeTeHa B €JUH OT JBa AaJeHM IBATA,
Ka3BaMe, Ue paBHMHATA € ABYUBETHa. [[ByI[BeTHNTEe DPABHIMHN MMAT HAKOM M3HEHAJBAILM
CBoOMCTBA.

3agaua 2.1. (I'Ion Epavom u ap., 1973 r.) Bcrma ABYLBETHA paBHUHA (CHHBO-
UepBeHa) CbAbPYKa OBE YEPBEHM TOUKM Ha pa3cToAHME 1 MaAM 4 CUHU TOUKHM, JEHKAIU
Ha eJHa IpaBa, KaTO BCEKHU [BE CbCEOHM Ca Ha pa3cTosHme 1. /

Pewenue: Ila nomycHeM, ue B OBYUBET-
HaTa paBHMHA HsIMa HATO LBE UEpPBEHM TOUKU
Ha pa3cTosmMe 1, HUTO 4 CUHM TOYKU OT eIHa
IpaBa, ChCeJHUTE OT KOUTO Ca Ha Pa3CTOAHUE
1. N3bupame mpoumsBoaHa uYepBeHa Touka P
OoT paBHUHATa (TakaBa CbC CUT'YPHOCT KMa).
Torasa okpbkHOCTTa k; ¢ pasuyc 1 U ueHTBD
P e cuna. IloctposBaMme OKPBKHOCT k2 C pa-
mmyc \/3, KoHmeHTpMuHa Ha ki, M paBHOCTpa-
Hed Tpubrbaauk ABC, Bmican B k;. Hexa AB
npecuya k; B Touxn D u E (¢ur. 2). Jlecro ce
noka3Ba, ue AD = DE = EB = 1. Twit kato
toukute D u E ca cunu (nexaT Ha k), IoHe
emHa oT Toukute A u B e uepsena. CpbmoTo
e BapHo 3a A u C, xakto u 3a B u C. Cuae-
JoBaTelHo noHe gBe oT Toukure A, B u C ca G
yepBern. Heka TtoBa ca A u B. [la 3apbpTiM dur. 2

orceurkaTa AB okomo P Taka, ue o6pa3bT ga
e FG nu AF = 1. Torasa BG = 1, Te. F u G ca cuau touxu. Heka oTceukaTa

FG na npecwua k; B Touxure H u I. flcro e, ue Touxure F,G,H n I ca cunu u
FH = HI = IG =1, KoeTo mIpoTUBOpeun Ha JOIyCHATOTO.

B emua BrevaTnsBama my6muxamas [5] or 1979 r. yHrapckaTa MaTeMaTuuka Po-
sanusa FOxac gokassa efHo cunaHo o6obmenne na 3agava 2.1. Cbmo Taka Ta pemasa
U enHa xumoTesa Ha Epapom m ap. [1] ot 1973 r., KoATO € TBBpAEHMETO Ha 3ajava
2.2. 3a cayuasd Ha KBaJpar. '

YeTUpUBIbIHUK Ie HapUyaMeé BCAKO MHOMKECTBO OT 4 TOUKM B DaBHMHATA; N-
BIbIHUK € BCAKO MHOKECTBO OT N TOYKHA B paBHMHATa.  *
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3amaua 2.2. (Pozamusa FHxac, 1979 r.). 3a Bcexu ueTMpWBLI'BIHMK () B Ipo-
M3BOJIHA, ABYLUBeTHa (CUHBO-UepBEHA) PABHUHA CHIIECTBYBa HBOMKa UEPBEHM TOUKU HA
pascTosEme 1 My MOHOXPOMATUYEH CUH YETUPWHI'bJIHUK, KONTO € eqHaKkbB C Q.

B cvmara cratua Pozamma HOxac nokaspa, ue 3agaua 2.2. He e BApHa 3a n-
BI'BJIHMK IPH 1 > 12, _

3amaua 2.3. (Posamus HOxac, 1979 r.). Cwmectsysa 12-broamuk K B IByN-
BeTHa (CUHbO-uepBeHa) paBHMHa P Taka, ue P He CbAbLpKa HATO MOHOXPOMATHYHA
YepBEHA OTCEYKa C AbJ/DKAHA 1, HUTO MOHOXPOMATWYEH CUH 12-bI"bIHMK, €OHAKDBB ¢ K.

dur. 3

Pewenue: IIopBo me ommmeMm paBauHata P. IlocTrposBame pemeTka oT paBHOC-
TpPaHHM TPUBIbJIHMIM Chc cTpaHa 2 (¢ur. 3). OusersBaMe B UepBEHO BCEKU KP'BL C
IEHTHP BP'bX Ha pemerkaTa u paguyc 1/2, abrara oT rpaEMdHaTa My OKDPBKHOCT IOJ
XOPU3OHTAJHUA JUaMeTbp U Haif-1sBaTa Touka OT TO3u Juamersp. Ocramamara wacT
* OT paBHMHATa onBeTsaBaMe B cuHbo (¢ur, 4). JlecHo ce cnhobpasaBa, ue moaydeHaTa
ABYLBETHA paBHMHa P He C’bIbp)Ka MOHOXPOMATUUHA UepBEHA OTCEUYKA C AbJDKMHA 1.
Coimo Taka Moxe Ja ce DOKaske, Ue BCEKM 3aTBOPEH Kpbr (T.e. KPBT, KOHTO CbAbPKa
OKPBKHOCTTa cu) ¢ paguyc 1/2+42/+/3 (nokasan na ¢ur. 4) cbrbpiia UBNAIO IOHE €UH
OT YepBEHNUTE KpbIOBE. :

¢ur. 5

26



e

i

Cera me Aedunupame Thpcerua 12-bruauuk. IlocTposBame TpwbrbaHaA pemer-
Ka, KaTo Ta3u Ha ¢ur. 2, HO CbC CTpaHa V3/2 u oxpwxuocr C ¢ pammyc 1/2 +2//3
M C IIEHT'BP B LEHT'bPAa Ha €OVH OT TPWbLI'bIHMIMTe OT pemeTkaTa (¢ur. 5). Bwbs
BbTpemHocTTa Ha C uMa TouHo 12 BbpXxa Ha pemeTKaTa, KOUTO 06pa3yBaT T'bpCeHusa
12-brbaHuK.

OcraBa na moxaxem, ye P He cbAbpiKa MOHOXPOMATHYEH CHH:12-bI'bLIHUK, eI-
HakbB ¢ K. Jla pasrnename 12-bI"bIHHK Kl, emHaxsB ¢ K, 3aeqHo c orpakaamaTa
ro oxkpwxuoct (], efiHaKBa CbC C. Kakto orbenssaxme, C’1 CbOBbPKA NOHE €IUH OT
YepBEeHUTe KPbrose, KoTo o3HauyaBaMe cbe (3. OT gpyra crtpana, Uy cbabpika moHe
efuH BpbX Ha K, T.e. Bcuuky BbpXxoBe Ha K; He MoraT Ja ca CHHH.

Samauu 2.2 u 2.3 moACcKa3BaT HOI'bIHUTENHM U3CleqBaHusA B ta3u obnact. Ham-
pyUMep, BUHACY JU CBIIECTBYBa MOHOXpOMaTUYEH CMH NETOBI'BIHMK C ZaleHa popMa H
rolleMuHa B JBYUBETHA PABHUHA, KOATO HE CHABPIKA MOHOXPOMATUYHA YEPBEHA OTCEUKa
c AbmkuHa 1?7 3acera HMKOI He 3Hae OTTOBOpa Ha TO3M BBIIPOC.

3anauga 2.4. (mepemena). 3a xou n, 5 < n < 11, e BAPHO CIEAHOTO TBBbPIEHUE:
3a Bcexu n-brbaEuk K B mpousBoiHa ,ILByuBeTHaL(CHHbAO-‘-IepBeHa) paBHMHA, cbIec-
TBYBaT JOB€ UEPBEHM TOUKM HA Pa3CTOfHME 1 MIM MOHOXPOMATUYEH CUH N-bI'bJIHUK,
enHakss c K. '

3. OT BE3KPANHUSA HPI/IHIII/IH HA ITMNPUXIJIE I[O BE3KPAM-
HUS ITPUHIIUII HA PAM3UM

ITpusnuneT Ha Jupuxie npemiara MHOro IpMMepH Ha KpacHMBM 3aJadM, a Ta-
Ka CBL{O0 U Ha MHOro TPYZIHOCTH 3a npeononssaHe. Ille orbeneska obaue, ye ToM e
Hall-mpoCcTUA YacTeH Clyd4ail Ha €JHO MHOIO II0-MaJIKO M3BECTHO TB'bPIEHUE, KOETO a3
Hapudam IIpusmun ma Pamsu. To e nokasano or ®pamx IInamrnr Pamau npes 1929 r.
B uerosusa Tpyx [6], a II. Epgrom u I CeKepem ca ro mpeorkpmau npes 1935-r. B
cratuara [2]. Io-xncuo II. Eparom u pbroBO#eHaTa OT HEro rpyna ca pasBuiM Taka '
HapeudeHaTa Teopus Ha Pamsu.

B npouyrara cratua [2] II. Epgpom u F Cexkepem ca OTKpuiIM TeopeMaTa 3a
MOHOTOHHUTE NOAPENVIM U TEOPEMATa 33 U3N'BKHANUA YEeTHPUBI'bIHMK. Te ca rm Xo-
Ka3aJi 3a KpaliH1 MHOXKECTBa, KaTo ca HajJy ¥ FOPHU FpaHuIM 3a 6poA Ha M3UCKBAHUTE
Touky. TyK Ife mpeAcTaBA ONPOCTEHN BEPCHUM Ha Te3M TeopeMM 3a Oe3kpaiiHu MHOXKec-

TBa. KakTo uecto ce oka3Ba B K0M6nHaTopm<aTa,, Hpmmnn'bT Ha PaMBH € Mo-IIPOCT 3a
Ge3kpailHM MHOXKECTBa, OTKOJKOTO 3a KpaliHu. S :

. lopagu Tasu npyumHa Iie ce cIpa caMmo Ha 6e31<pam~ma BapnaHT Ha TPUHIMIIA
Ha PaM3n YuraTenaT Moxke fa NpoyeTe 3a KpallHus BapuaHT B MHTEpECHATa KHUTa Ha
Ponang I'pebm [3] u B MosTa kuura [8].

Beskpaen Ilpuanyn ma Iupuxie: Ako ereMeHTUTE Ha eqHO Ge3KpaifHO MHO-
secTBo S ca ouBeTeHu B k ussara, To S ChABLPXKA Oe3KpaiiHo MOHOXPOMATUYHO TIOAMHO-
’KecTBO S7. o

Beskpaen Ilpunuun Ha Pam3u: Heka Bcuuku r-eneMeHTHM noIMHOXKeCTBa Ha
He3kpaifHoTO MHOxkecTBO S ca ouseTeHu B k ussara. Torasa S cbabpka TakoBa Ges3k-
pafiHO IIOAMHOXKECTBO S;, Y€ BCHUYKHU r-eJeMEeHTHU IIOAMHOKECTBa Ha S; Ca OIBETEeHU B
eIVH U CbII IBAT. ' ;

Ile HamoMusa, Ye emHA pemULa d,dsy,...,dn,... OT PEaJHU YMCIA € MOHOTOHHA,
aKo e pacTAma, T.e. a3 < ay < - <L ay, < -0 UK e HaMalfgBalla, T.€. 1 > dg 2+ >
Qy Z -
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L 4
3amaua 3.1. (Teopema 3a MoHOoTOHHaTa pemuua, II. Epmsom, I'. Cekepemr).
Bcska Geskpaiina peauiia OT peajHM WUCIa ChIbPyKa MOHOTOHHA MOJpEIULia.
Hoxazarenctpo: OuseraBaMe BCAKO OBYEIEMEHTHO IOAMHOYKECTBO Ha peAuLiaTa

ay,az,...,05,... B CHHbO WJIM YepBeHO Ho ciaenuoTo mpasuwio: Ouserssame (a;,a;) (Kb-
JeTo ¢t < j) B YepBeHO, aKo a¢; < ¢; U B CUMHBO, aKo a; > a;. CwriacHo Beskpaiiaus
Mpummn sa Pamsu MHOXkecTBOTO S = {a1,as,...,4a,,...} UMa TaxkoBa GeskpailtHo 1m0oaM-

HOYKECTBO ), Ye BCHUKU ABY€EJIEMEHTHU NOIMHOXKECTBA Ha 51 Ca OUBETEHN B €UH U C'bII
BAT. AKO TO3U IBAT € UEpBEH, TO €lleMeHTUTe Ha S; obpasyBaT pacTsama HoApenuna
Ha S. AKo IBET'LT € CMH, TO €JEMEHTUTE Ha S); oOpa3yBaT HaMaJABalla MOLPELUIta Ha
3azayva 3.2. (II. Epgsont, I. Cekepem). Besiko 6eskpaiino MHOX)ecTBO S = {a;,
a3y...,Gp,...} OT TOYKX B PABHMHATA TAKUBA, Ue HUKOU TPU OT TSAX He JeKAT Ha €OHA
mpaBa, CbAbpyKa Oe3kpaiiHo moOMHOXKECTBO Sl,fqmzn*o eleMeHTU ca BbPXoBe Ha 6e3k-
paeH U3N'bKHAJ MHOT'O'BI'bIHUK.

Pewenue: OupeTsaBaMe BCAKO YETHPUETEMEHTHO IIOAMHOMXKECTBO Ha S B CMHBO MM
YEPBEHO M0 CJIERHOTO MPABUIO: B YUEPBEHO, aKO UETHUPUTE TOUYKU 0Opa3yBaT U3I'bKHAJ
YEeTUPUBI'bIHUK U B CHHLO, aKO ToBa He e Taka. CwbrinacHo Beskpaiimua Ilpunnun wa
Pamau S cbabpika TakoBa Oe3KkpaiiHO mOAMHOMKECTBO S1, Ue BCHUKU YETUPUEIEMEHTHU
MMOMHOMKECTBA Ha S Ca OLBETEHU B €OWH UBAT. 103U LBAT HE € CHUH, 3alllOTO BCAKO
[IeTEIEMEHTHO MOIMHOYKECTBO CbhAbPrKa M3I'bKHAIO UETUPUETIEMEHTHO IMOIAMHOMKECTBO
(moxaxere camu!). CrezoBaTenHo BCUYKM YeTUPUETEMEHTHVM MOAMHOXECTBa Ha 5) ca
U3II'BKHAIN, T.€. BbPXOBeTe Ha S o6pa,3yBaT 6e3Kpa€H M3N'bKHAJI MHOTO'BI'bJIHUK (IO-
KaskeTe ToBa camu!).

Bognemata B Tasu o6nacTt kuura ” Teopm{ Ha Pamsu” ot P. I'penM, B. Pormmung
u T. Cuercwp [4] cbabpxa emHo Apyro peieHve Ha 3afauda 3.2. IabkeH cbM Ha
IpeCcTaBs TOBa KPACHBO pelleHue, ollle IoBede, Ue TO MPUHALIEKN Ha €OUH N3PAeNCKU
crynent M.Tapcu, koiiTo He NPUCHCTBAN HA JIEKUUATA, [I0 BpEMe Ha KOSATO Ta3U 3a1ayda
e Ouia pellleHa M My Ce HAJIOXKMAJIO La i PEIl caM Ha U3IMUTA. ‘

Pewenue (M.Tapcu): OusersiBaMe BCAKO TPHEIEMEHTHO IOAMHOXKECTBO Ha S B
CMHBO WJIM 4YepBEHO MO ClelHoTo mpasuio: llomMuHoXecTBOTO {a;,a;,ar}, KbOETo i <
Jj <k, ouBeTsAiBaMe B YEePBEHO, aKO OPYU ABIMKEHMETO OT @; Npe3 a; 4O i Ce ABIDKUM II0
[TOCOKa Ha YaCOBHMKOBaTa CTpEIKa U B CUHBO, aKO C€ ABIKAM oOpaTHO HA YaCOBHU-
KoBaTa crpenka. Cwbriacuo Geskpaitumsa Ilpummun sma Pamsy cwimectByBa Geskpaitmo
IO AMHOMKeCTBO S) Ha S, UMMTO TPUEIEMEHTHH IOAMHOXKECTBA UMAT €4WH M CbI LBAT,
Ho ToBa o3nauaBa, ye Te MUMAT egHAKBA OpMEHTAIUs, T.€. S 06pa3yBa U3I'bKHAJI MHO-
FOBI"bIIHUK. ;

IlosBonere My ga mMTHpaM TYK 6e3 JOKa3aTeJCTBO €4HA OT MHOT'OTO BEPCUM Ha
IIpoYyTaTa TeopeMa Ha Xenu:

Teopema Ha Xeuun 3a Ge3KkpallHo MHOKECTBO OT M3IIbKHAJM (UTypH B PaBHH-
Hara: Janeno e 6e3kpaiiHo MHOXECTBO OT 3aTBOPEHM U3I'bKHAIN PUCYpPU B paBHHUHATA,
KaTo eOHa OT TsX € orpaEnuyeHa. AKo BCEKU TpU UrypH uMaT obia TouKa, TO U BCUYKKA
¢urypu nMat obma TOUKa. ;

IIpemu mM3BecTHO BpeMe peumx ga KOMOMHMpaM TeopeMaTa Ha Xeaum ¢ Beskpait-
Hua [Ipummun sa Pamsu. J[lokasarencTeoTo Ha mociensaiaTa oT ToBa 3ajgava 3.3
IIPeNOCTaBAM Ha YUTATENd. :

3anaua 3.3. (A.Coitpep). Heka Fy, F3,..., F,,... ca 3aTBOpeHM M3I'bKHAIU (U-
rypu B paBruHaTa M F] e orpannueHa. AKo M3MeXAy BCEKM YETHPU (PUIypH MMa TDPU C
o6Ima Touyka, To 6e36poitHo MHOTO OT Te3u PUrypu MMaT oblma TodKa.
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IIpes 1990 r. II. Epasomt Me uEGOpMUpa, Ue KATO XUAMOTE3a € U3Ka3aHO TI0-CUIIHO
TBBPAEHNE, HO TOI He 3Hae HEMOBUs aBTOP.

Xwumore3a 3.4. Ilanena e Ge3kpaiina ¢paMuiana oT 3aTBOPEHU K M3I'bKHATH bu-
Typ¥ B paBHMHaTa, KaTO €JHa OT TsAX € OrpaHWYeHa U M3MeX/y BCEKU IeTHPU PUrypu
mMa Tpu ¢ obma Touka. Torasa CBIECTBYBA Kpa.nno MHOkecTBO S (cbeTosmo ce ot N
TOYKM) TaKoBa, 4e BCAKa GuUrypa cbabpxka Touka or S. Ocsen ToBa N e abBconoTHa
KOHCTaHTa, T.€. He 3aBHUCH OT Pa3riIexkJaHaTa GpaMUIua. : o

Mous na orbenexxure, ye TB'hpAEHMETO Ha 3ajada 3.3. € B cMila, aKO 3aMEeCTUM
4 ¢ IPOM3BOJHO TIO-TONAMO €CTECTBEHO UMCIO N (ChCTABUTENMTE Ha 3aJauil BEPOSATHO
me u3bepat n = 1995). ToBa BoaM Ko omie mo-TpyAHA XUIOTE3a.

. Xunore3a 3.5. aneunu ca ecrecTBeHo uncio n > 4 u 6e3kpaiina pamunua F ot
3aTBOPEHU U3I'bKHAIU QUIYPH B PaBHUHATA, eQHA OT KOUTO € OTpaHUYeHa. AKO U3MEX-
Ay BCeku n GuUrypu uMa TPU ¢ obma Touka, TO CHINECTBYBa TaKOBA KPalHO MHOMXECTBO
S ot N = N(n) Touku, 4e Bcaka purypa CBABPIKA HOHEe eJHAa TOYKa OT S.

3apbplUIBaM C eJHa HepelleHa 3a/ada. ,

3amaua 3.6. (Hepemena). Axo xumoTesa 3.5 e BapHa, Oa O3HAYUMM

No(n) = maxmin N(n),

KbJETO MMEUMYMDBT min N (n) e 3a Bcsaka pamuiausa F, a MAKCHUMYMbBT € B3€T IO BCHUKU
damunyu. Usuuciere usaxou crofinoctu Ha dpynrmuara Ng = No(n).
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B to31 Gpoit Rra MATEMATHKA IIJIFOC By npeniiarame 3agauMTe OT BTOPMA M TPeTus eTan (3a
MockoBcka oGaacr) sa 20-Tara Pycka oammMouana no Marematuka. Team 3afa4yM MOraT Ja ce M3-
HOJI3BAT OT IMMPOK KP'BI' Y IeHHD} 1 yqn're.xm OpH DOATOTOBKATA 33 HPEACTOALMTE MATEMATHUECKHA

ONMMIOMAIM M C’hCTE3aHUA.

XX PYCKA OJIMMIINA A TIO MATEMATHKA

Bropu eran
VIII xnac

1. MunaBaT s npasute z+y—1 =0, 2z—-5y+1 =
0 u 4z — 3y — 1 =0 npe3-eana Touxa?

z? -4
2. Pemere ypaBHeHHETO =2z.

3. Bucoumuute AA; n CC1 Ha OCTPOBLIMbJIHUA
TpubrbaHuk ABC ce npecudar B ToukaTta 0. Ilo-
KaxkeTe, ue ako OA = OC, To TpubrbvianuksT ABC
e paBHOoGeapeH. _

4. Enno TpummdpeHo umcao cbhbpaiu c uuc-
JIOTO, MOJIyYeHO Ype3 pa3MecTBaHe Ha IMOCJIEIHHATE
My nBe HU(PH, M OJTYYUIU YeTUPULMPPEHO YUCIIO,
3amouBamo cbe 173. Hamepere nociemnata umbpa
Ha TOBa YMCJIO.

5. B eauH Mecenm ce cayumso TpU Helelu Ha
6baaT yeTHM AaTH. KakbB eH oT ceAMMIIATa € Ja-
TaTa 5 OT To3u mecen?

IX kanac

1. ITokaxkeTe, 4e 3a MPOMU3BOJIHO Z € B CHJIa He-
pasenctBoTo (62 + 1)(z — 1) > (22 + 1)(z - 3).

2. Bucouunure AA; n CC) Ha OCTPOBI'bIHMA
TpubrbaHMK ABC ce npecuyat B ToukaTta 0. Ilo-
KaxkeTe, 4ye ako OA; OCj, TO TPUBI'BLIHMKBT
ABC e paBHoGenpeH.

3. UsMexny ecTecTBeHMTe umcjaa oT 1 1o
1 000 000 pasraexnaame Te3u, KOUTO Ce JEJNAT Ha
11, Ho He ce genar Ha 13 ¥ Te3u, KOUTO Ce HeNAT
Ha 13, Ho He ce aenar Ha 11. B kos oT apere rpymm
nomnanat nopeve yucia’? ,

4. JlasieH e TPWBLI'BJIHAK C BbPXOBE BbB Bb3JIMN-
Te Ha KBaJpaTHa Mpeka. Kak ¢ momolita camo Ha
JNMHMIKAa MOXKe Jla Ce MOCTPOM MEeIMIIEHTBPBT My 7

5. KBaapart cbe cTpana 1993 e paznenen ¢ npa-
BM, YCIOpEAHM Ha CTPaHUTE MY, Ha €JUHUYHU KBaJ-
paTdeta. [I'-pBOHAYAJHO B ASABOTO AOJIHO KBAApaT-
Ye e mMocTaBeHa MUOHKa. JIBaMa y4YeHMKa UrpasT
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cleqHaTa Wrpa: ToclieI0BaTelHO NMpeMecTBaT NMHU-
OHKaTa Ha NpPOM3BOJIeH Gpoii KBaJApaTuyeTa Harope
WM HagsicHo. KoiiTo He Moxke Jla HampaBHU XOJ,
ry6u urpata. Koit meuesn npu npaBMIHO pa3urpa-
BaHe — I'bPBUAT UJIU BTOPHUAT Urpay?

X xxac

1. W3o6pazeTe BbPXYy KOODAMHATHATA PaBHH-
Ha MHO)KeCTBOTO L(Z,y) oT BCHMUKM TOYKH, KOOD-
AVHATUTE HA KOUTO YAOBJIETBOPABAT ypaBHEHUETO
224z _
v+y

2. Ha ¢urypara e mokaszaH YCNOpelIHMK, Koii-
TO € pa3JiejieH C JBe IABOMKH TIPABH, YCIIOpEeIHHU Ha
CTpaHWTe My, Ha JeBeT ycnopenHuka. Hawmepete
JIMIETO Ha YeTUpUbIbiHuKa ABC D, ako auueTto Ha
M3XOIHUA yCHOpPEAHMK e Sp, a JIMIIeTO Ha LEeHTpal-
HuA (3alpUXOBaH) YCIOpEAHUK € Sy.

B

D

3. CymaTta oT uMppuTe Ha €CTECTBEHOTO UMCIIO
A e paBHa Ha CyMaTa oT UMPpPUTe Ha UMCIOTO JA.
Ilokakere, ue:

a) A ce nean Ha 3;

6) A ce meaun Ha 9;

B) BapHo 14 e, ue A 3anLIKUTENHO Ce Jeay U
Ha 277

4. TIoN0KMTENHOTO YMCIO T € TAKoBa, Ye 2 +

%
IU1JIO Y TIpeCMETHETE CTOIHOCTTa MY.
5. IlpaBobrbinvk ¢ pasmepu 19 x 93 (mo-rosns-

MaTa CTpaHa € XOPM30HTAJIHA) € pa3jielieH C IpaBH,

= 7. Ilokakere, Ue 4MciIOTO Z° + — ChIlo €
z



yCHopeHU Ha CTPaHUTE MY, Ha eQMHUYHU KBaIpaT-
yeta. II'bpBOHayaHO B NABOTO JOJHO KBAAPATUE €
nocraBeHa NuoHKa. [lBaMa ydeHMKa WrpaAT cllell-
HaTa Mrpa: IOC/ieJOBATEIHO IPEMeCTBAT NMMOHKATA
Ha npoM3BoJieH 6poli KBaApaTYeTa HArope MJM Ha-
aacuo. Kolito He Moxe ma Hanpasu XoX, ry6u ur-
pata. Koii neyenu npu npasusHo pa3urpabaHe —
I'bPBUAT MM BTOPHAT Urpau?

XTI knac

1. [ocTpoiite rpadpukara Ha dpyHKUMATA
z?
V=91

2. Manen e ky6 ABCDA,B,C;D; ¢ A'bmkuHa Ha
pbba 1 M TPU'BI'bIHMK ¢ BbpXOBE T. A U ABE TOUKH,
aexauy BLpXy pbbosere BBy m CC,. Hamepere
Ib/PKAHATa Ha TpeTaTa CTpaHa Ha TO3M TPWBI'bJ-
HMK, aKO I'bJDKMHHMTE Ha JBETE My CTPaHM, U3JIM3a-
mu oT Bbpxa A, ca pasum Ha 1,5 u 1,25.

3. ApuTMeTHUYHA TIPOrpECHMS C IIOJIOKUTENHA
pa3nmuKa c'babpika uuciaata 9, 21, 37. Ilokakere,
4e Ta3u nporpecua CbA'bpKa U uncioro 1993.

4. HsBecTHO €, Ue cosa + cosf = a U sina +
sinf = b, a? 4+ b2 # 0. UspaseTte cos(a+ B) upez a u
b. , :

5. MacT oT KBaJpaTyeTaTa Ha A'bCKa C pa3sMEpH
9x 9 ca ousereHu B 4yepHO, a ocTaHayUTe B, 6Ai0.
3a eAMH X04 IpOM3BOJHM TPHM KBaapaTdeTa, oGpa-
syBau ,brba” (Bk. ¢urypata), moraT Aa 6bAaT
OLBETEHM B NIPOTUBOIOJIOXKHUSA BAT. [lokaxkeTe, de
3a HAKOJIKO X0Ja 1LAJIaTa A'bCKa MOe Ja 6bae ol-
BeTeHa B Bsuro.

| L

L 1L

Tpern eran
VIII kaac

IIspeu dex

1. B exsa kKyTHMA MMa YePBEHM, X'BJITU U 3elle-
HA MOJMBM C pa3JjiMdHa I'bJDKUHA — K'bCH, CpeJHH
M obaru. M3BecTHO €, 4ye MMa MOJIMBHM M OT TpH-
Te UBATA M OT TPUTE L'bJKMHHU. BsapHo aM e, ue B
KyTMATa MMa TpPU MOJIMBA, BCEKHM ABA OT KOMUTO C€
pa3nu4YaBaT €JHOBPEMEHHO M 110 UBAT M N0 IbJIKH-
Ha?

2. Bbpxy crpanara BC Ha pasHo6eapen AABC
(AB = BC) ca B3etn Touxu N u M (N e no-Gaus-
Ko no B orkoakoTo M) takuBa, yue NM = AM n
J MAC =4 BAN. Hamepere brpn CAN.

3. CoblHecTBYBAT JIH YETHPHM TOCJEAOBATENHHU
eCTeCTBETHM 4YKCla, NponsBeleHneTo Ha Kouro € 30
I'bTH TIO-TOJISIMO OT CYMaTa MM?
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4. Bcaka creHa Ha efHOo Kybue e pa3zxesieHa Ha
YeTUPH €AHAKBM KBAJpaTa, a Clel TOBA Te3U KBal-
PaTH Cca OLIBETEHU B HAKOJIKO LIBATA TaKa, Y€ KBaJ-
paTUTE, KOUTO UMAT OOIHa CTpaHa, Ca OIBETEHHU B
pa3nuyHu uBeToBe. KakbB ¢ mMakcuMmaduusat Gpoit
Ha KBaJ[paTyeTaTa OT €IUH M C'bIIM IBAT?

Bmopu den

5. OT HAKOJKO KOMILJIEKTa 3a WI'Pa Ha JOMHHO
Ca MaXHaTH ABE eAHAKBM IIoyku. CyMaTa Ha TOY-
KMTe B'bpXY OCTaHajJuTe Miouku 6uia 1994, Kaksu
IUIOYKM Ca MAaXHATHU?

6. Bpxy raaBuma aMaronas Ha MIaxMaTHA I'bC-
ka c pasmepy 10 x 10 ca nocrasenu 10 nyaa (Bcexn
B pa3/M4yHa KjeTKa). 3a eIMH XOX MOXe IpPOM3-
BOJIHO M3GpaHa ABoiiKa IyJloBe a Ce NpeMeCTH C
enHa KileTKa Hazosy. Moxke M 3a HAKOJKO XOHa
BCUYKHUTe IMyJoBe Ja §bAAT MOCTaBeHM Ha AOJHUS
XOPH30HTaJ Ha AbcKaTa? ‘

7. HaMepeTre BCHMYKM LIEU CTOMHOCTHM Ha NMapa-
MeTbpa @, 33 KOUTO YPaBHEHUETO z24+az+a=0
HMMa IAJ KOpeH.

8. llnaronanute Ha JaJieH Tpaliell ca IepreHAN-
kynapuu. JlokaxkeTe, ye BMCOUMHATA MY HeE € IIO-
rojfiMma oT cpeJHaTa OTCeYKa.

IX xnac
- IIspau den

1. EcTecTBeHOTO uMCiIO n € MpoM3BeleHHE Ha
JBe Pa3JNYHM MPOCTH YMCIHA, a CYMATa OT HelUTe-
JIMTe MY, BKJIOYBaiiku 1, Ho He BKiIOYBailKu n, e
paBHa Ha 1000. HamepeTe ToBa uucio. '

2. Bupxy crpanata BC Ha paBHoGeapen AABC
(AB = BC) ca B3etn Toukn N u M (N e no-6amn3-
Ko Ko B otkoiakoro M) TakmBa, ye NM = AM n
4 MAC =4 BAN. Hamepete brpa CAN.

3. IlokaxkeTe, 4ye 3a MPOU3BOJHM pa3nanyum oT 0

‘4yKucaa a, b M ¢ IOHe eiHO OT KBaJpaTHUTE ypaBHe-

HuA az’+2bz+c = 0, bz?+2cz+a = 0 u cz’+2az+b =
0 MMa peasieH KOpeH. '

4. Bcaka cTeHa Ha enHo Ky6ue e pazieseHa Ha
4YeTUPH €JAHAKBU KBAZpaTa, a cJel] TOBa Te3M KBaj-
pPaTH ca OHBETEHM B HAKOJIKO HBATA TaKa, ye KBal-
paTUTe, KOUTO MMAT obIla CTpaHa, Ca OIBETEHU B

Ppa3nMYHM IBeToBe. KaKbB € MakCcMManHMAT 6poii

Ha KBaApaTyeTaTa OT €AMH M CHIOU LBAT?
Bmopu den

5. BLpxy riaBHMA IMaroHas Ha IIaAXMaTHA JA'bC-
Ka c pa3mepu 10 x 10 ca moctaBenn 10 nyna (Bceku
B Da3JIMyHa KJIeTKa). 3a eIMH XOA MOxe NPOM3-
BOJIHO U36paHa ABOMKa IyJlOBe Aa Ce MPEMECTHU C
elHa KJeTKa HaXojly. Moxe aM 3a HAKOJKO XOHa
BCHUYKMTE IyJioBe Ja 6bJaT NOCTAaBE€HM Ha JOJHMUA
XOPM3O0HTAJ Ha AbCKaTa?



6. HamepeTre BCHMUKM LEIH CTOMHOCTHM Ha Iapa-
MeThbpa @, 32 KOMTO ypaBHeHMeTo z2 + az +a = 0
¥Ma A7 KOpEH.

7. B easa oKpBKHOCT Ca B3eTH ABE HENMpecHYa-
um ce xopat AB u CD. Bbpxy otceukata AB e
B3eTa Touka M Taka, ue AM = AC, a BBbpXy oT-
ceukata CD — Touka N Taka, ye DN = DB. Ilo-
KakeTe, Ye ako Toukure M m N He cbBHAajaT, TO
npaBata M N e ycnopeasa Ha AD.

8. Ha eana noammna B pa36bpkaH pel ca ciioxe-
HM ZeceTTe ToMa Ha WUad u Ilerpos. Bubanotexa-
PAT MO)Ke Ja B3eMe IPOM3BOJIEH TOM OT INOJHMIATA
M Ja ro MocTaBH Ha NeTo MACTO (6poeHo OTAABO).
JlokaxkeTe, Ye c MOMOIITa Ha HAKOJKO TaKUBa oOIle-
paimu, GNEIMOTEKAPAT MOXKeE Ja IOApeIH TOMOBETE
B €CTECTBEHMA UM pel.

X kaac
ITspau den

1. PasrnexnaMe peiMIiaTa OT €CTECTBEHM UMC-
ma 2, 6, 30, ..., B kKoATO k-TMAT uJieH € paBeH Ha
MpOM3BEIEHUETO Ha MbPBUTE £ MpoCTH umcna, k =
1,2,.... PaznukaTa Ha IBa IOCJENOBATEIHHA UJICHA
oT peauuata ¢ 30 000. HamepeTe Te3u uncna.

2. BB BcaAka kKieTka Ha NpaBO'bI'bJIHMK C pa3-
Mepu 10 x 19 e 3anmucano 0 mamu 1, caex koeto e
npecMeTHaTa CyMaTa Mo pedoBe U cTniabose. Ka-
KbB € MAaCKMMAJHUAT Bpoil pasauyuu cymu?

3. 'bruabT npu Bbpxa A Ha paBHOGempeHusn
AABC (AB = AC) e 30°. Buwpxy crpanure AB
u AC ca B3eTH Toukn Q M P CHLOTBETHO TaKa, ue
JQPC = 45° u PQ = BC. ﬂoxaﬁce're, ye BC =
cQ.

4, Hamepete Ha.ﬁ-Ma.nxo'ro LAJIO YUCIIO @, 33 KO-
eTo HepaBeHCTBOTO % + 222 + a > 4z e M3NbIHEHO
32 BCAKO PEAaJIHO Z.

Bmopu den

5. IloxaxkeTe, ue akoa >0u d>0, 10

ad(b+ 1)+ b3(a + 1) > a?(b + b2) + b?(a + a?).

6. EcrecTBenuTe umcia @ M b MMaT To4YHO IO
99 ecrecTBeHu Aenwutend (BKalouutenHo 1 M camo-
To uKcao). Moxke i uMciaoTo ab Ja MMa TOYHO
1000 ecrectBenmn meamnrens?

7. Mpes Touka S, BHHIIHA 33 OKP'BYKHOCT C LIEH-
Tbp O, ca npekapaHu ABe monupartenHu SA u SB,
M CeKyllla, MpecuyYallla OKP’bKHOCTTAa B TOUKM M M
N un HemuHaBama nipe3 T. O. IIpaBute AB u SO ce
npecuyaT B T. K. JlokaxkeTe, e Toukute M, N K
u O nexaT BbPXY elHa OKPBKHOCT.

8. Cunen 3apbpluiBaHEeTO Ha HIAMIHMOHATa Ha Py-

cus no.¢yT6ou (Toil ce NpoBeXKJa B IBAa CE30HA) ce
OKa3aJio, Ye BCUYKKA oTGopy ca cnbpanm pasnudeH
6poit Touku, kaTo 6-Te MOCKOBCKM 0TGOpa ca cbb-
' paJId 3a€lHO TOJIKOBAa TOYKH, KOJKOTO ca chbBpanmn
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3aeqHo ocTaHaJuTe 12 orbopa. Jlokaskere, ue U3-

MeXAY MOCKOBCKMTE OTBOPH MMa MeIAJUCT.
XI xaac .
II'spau den

1. B ensa KyTHsa MMa UepBeHM, KBJITHU U 3elle-
HM MOJIMBM C Pa3jIMUHa A'bJDKMHA — KbCH, CPEIHM
U abarn. H3BecTHO e, Ue MMa MOJIMBH M OT TpH-
Te UBATAa U OT TPUTE ALJDKMHHA. BsaApHO JH e, Ue B
KyTMATa UMa TPH MOJIMBa, BCEKH IBa OT KOMTO Ce€
pa3IMuaBaT eAHOBPEMEHHO M IO UBAT M MO JbJDKH-
Ha?

2. IlokaxkeTe, Ue 3a MPOM3BOJIHM PEaJIHU UMCJHA-

a, bme Ta.ana., ye a > b>c¢ > 0, e M3'LJIHEHO

b
HEPaBEHCTBOTO 3 + - " + < - + 7 + -

3. HeHTposeTe Ha qe’mpn oxp'bxmocm S1, S2,
Sa n S4 JeXaT BbPXY OKpBKHOCT S. OKpBKHOCTH-

.Te S; m Sy ce mpecuyaT B Toukute A; U By, S2

S3 — B ToukuTe Ay u By, S3 u Sy — B ToukuTe Az 1
B3, S4 u S; — B Touknte A4 U By, kaTO ToukHuTE Ay,
Az, Az m A4 nexat BBpXy S, a Touknte By, B2, B3,
¥ B, ca pazanunu u ca BbTpe B S. IlokakeTe, 4e
By B3B3 B4 € NpaBObI'bIIHMK. ;

4. B koopaMHaTHaTa paBHMHA Ca IIOCTPOEHHU JABE
napabomu y = z2 +4 u y = —z% + 2z u ca npeka-
panu aBete UM o6l gonupaTennun. JlokaxeTe, de
YEeTUPUBI'BIHUK'BT C B'hbPXOBE JOMUPHUTE TOUKHA €
ycIopeaHHUK.

Bmopu den

5. Bbpxy waxMaTHa JbCKa C paamepu (2n—-1)x
(2n 1) ca moctaBenu 2n—1 Tona Taka, Ye HMKOM OT
TAX He Gue ocranaymuTe. JlokaxKeTe, Ue BBHB BCEKH
KBaJApaT n X . MMa [TOHe eJMH TOIN.

6. Toukute E u F ca cpenu Ha cTpanute AB
M AD na ycnopeannmka ABCD, a orceukute CE n
BF ce npecuyat B Touka K. Toukata M nexm
BBPXy oTceukata EC, kato BM||KD. Ilokaxxere,
e AKFD u tpanewst KBMD uMaT pasHM aMua.

7. 3a KOM eCTEeCTBEeHHM n 4uciaTa 1, 2,...,4n Mo-
raT Ja Ce pa3JiesIAT HA N CPYNM M0 4 YMCJa TakKa,

‘Ye B'bB BCAKa rpyna eqHo oT YMCJaTa Ja € CpeldHO

apUTMETUYHO Ha OCTAHAJNTe TpU? \

8. [Ipe3 pbTpemna Touka Ha NMPaBOBLI'bJIEH Ma-
pajejenunesn ca IMpeKapaHXM TPU PaBHUHM, YCIIO-
PeHU Ha CTEHHUTE MY, KaTO C€ IMOJYy4YaBaT OCEM IIo-
MaJIK{ Najajencnunena. lokaxerte, ye 06eMbT Ha
noHe 4 ot TAX He HaaxBbpaA 1/8 or obema Ha
M3XOJHNA NapaJiesienunen.

Pewenus na sadayume Moxceme da namepume na
cmp. 54 8 mo3zu 6p017

e
¢
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B tasu pyGpuka ce nyGaukysaT 3a-
Ja4YM, JOCTBOHM 3a YUYEHUOM OT

TOPHUTE KJIACOBE Ha CPENHOTO yUM- -

JumEe, 3a CTYJeHTM OT I'LpBUTE
KypcoBe HA YHMDBEpCUTETHTE M 3a
yuuTean. OCHOBHMAT OPU3HAK 32
monbop € OpPMIrHHAJJHOCT. Tona
He 03HAYABA 3a'bJIKUTEJHA HOBOCT,
3al0TO TB'LPACHMETO, Y€ €oHA 3a-
jada e HODa, OCTaba B CMJIA 0 10-
Ka3BaHe HA OPOTUBHOTO. Ilo-mu-
POKMAT CMMCBJI HA OPMTCHMHAJJHOCT-
T4 BKIIOUBA €CTETUYHOCT U OCTPO-
yMHE, a pellaBAHETO Ha 3a0auM C
HOAOE‘BH KayecTsa M3MUCKBA MHUNIIM-
ATMBHOCT, OTKPMBATEJCKM HNOIXOM,
HHTEJEKTYaJHO yCHJIMe.

PyGpugara pazuuta Ha Bamero ak-
TMBHO yuacTHe KAKTO C pelIeHMd,
Taka ¥ ¢ OpeIJIOKEHMA 3a 3ahaUM.
Hsnpawaiire ru Ha anpec:

1113 Cogus,

ya. "Axad. I. Bonxea”, baox 8,
Hucmumym no mMamemamuxa npu
BAH,

Bans Xadxcuiicxu

B mucmara cu mocoupadTe yuMIM-
meTo (yEuBepcureTa) M Kaaca (Kyp-
ca), ako cre yueHuk (cTynesar). Ke-
JaTenHO e OpeJIaraHuTe 33 0auM Oa
ca HamedyaTaEM B ABa €K3eMIJLApPA C
KpaTK{, HO I'bJIHM pemenu){. Crnen
ycjaoBuATa we O0bOaT orhesiAInaHM
MMEHATa Ha Te3M, KOMTO ca Hampa-
BMJIM HPEJIOKEeHMATA. AKO 3anada-
Ta e 3aeTa, mocodyeTe M3TOUHMUKA. B
OMCMOTO CHM HOCTABETE OPA3eH HJIMK
¢ Tousua Bu anpec.

Be3 ma uapbpumBa kaacupane, M+
me obchikAa M3OPATEeHMTE pelre-
Eua, a Hau-xyOasure or Tax e
HaMepAT MACTO HA CTPAHUOMTE Ha
pyOpukaTa ¥ e 0bOAT HarpasKoa-
paau. e ce myGaukysar Bamn kxo-
MEeHTapM HOo HOOBOJ Ha 3aJa4ulTe M
rexaEuTe pemernsa (oGobmennsa, ua-
TepecHM YAaCTHM CIYyYau U T.H.).

M*67. IIa ce Hamepu Hali-roneMuaT Gpoil pasmuy-
HU IM}pH, KOUTO MoraT fa Ce 3aIuiaT B peauia,
Taka 4e CyMaTa Ha BCEKM TPH IIOC/IeL0BATENHY (-
pHY Oa ce Oeau Ha 5.

(d-p M. Iazoc)

M*68.  IHagen e AABC, B koiiro 3 4 ABC +
2 Y BAC = 180°. Bwpxy crpamata AB e B3era
touka D, taka ye 4 ACD =4 ABC+ 4 BAC. He-
ka DK||BC (K € AC). IHa ce pokaxe, yue BK e
braomnojosama Ha § ABC.

-~ (I-p M. ILinoc)
M*69. Ila ce HaMepf{T wriaute Ha AABC, axo
AB? = BC*+ AB.AC u AC* = BC* + AB.BC.

(E. Koaes — Coduan)

M*70. B paBrunara ca gageru 10 Touxm, Heie-
Kaimy Ha enHa npasa. Jla ce gokaske, 4de MoHe Ipe3
eqHa OT TAX MMHaBaT Hali-MaJKo 5 OpaBH, Cbelu-
HABAIIY A C TOYKM OoT ocTaHaiaute 9. [la ce HamepH
TaKOBa Pa3NoJIOMKeHUE Ha TOYKUTE, IPU KOETOo IMpe3
HUKOS OT TAX HE MUHABAT IIOBEYE OT 5 C'bEIUHUTEN-
HU IIpaBH. '

(mon. H. Maprunos — Codus)

M*71. Heka p e npocTo, a n — €CTECTBEHO UMCIIO
u k e Haff-TOJIAMOTO €CTeCTBEHO UUCIO, 3a KoeTo pF
neau (p™)!. I%a c):e HaMePH! OCTATHKDBLT OT LEJIEHUETO
71
p")!

pk

HO YHMCIOTO HA P.

(B. Openckn — Codnn)

M*72. Heka f(z) e kBagpaTen TpUdieH, 3a KOUTO
|z.f(z)| <1, 3a Bcaxo = € [—1,1]. Ila ce mokaxke, ye
|f(z)| £3 3a Beako x € [—1,1].

. (upo¢. T. Femuen — Codua)

Cpok 3a u3npamadge Ha pemresna — 15 aayapu 1996 r.
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3AIAYU M+ PEIIEHUSA

M+49. Ila ce HaMEepAT BCUYKM ,zmyl_mq)penn
uncna ab u cb, aa xouto ab.ch = bebb.

(Cs. IHotiues, Ct. 3aropa)

Pemenne na B. Koaesa, 8 xx., HIIMI, Co-
¢na; Ct. Mupesckn, 8 ka., IIMI, Jloseu u A.
Acenos, rapa Bos. flcHo e, ye HUKOA oT HMPpH-
Te a, b u ¢ ne e 0. Tt xato b.b 3aBbLpmBa Ha
b, 0 b= 1,5 wim 6. Ako b = 5 mum 6, To mam
25/a5 b nwim 4/ab.c6, nokaro 25 + 5¢b5 u P! -+ 66¢6.
"CnemoBarenso b = 1. Cera al.cl = Tell <=
"10¢(a — 1) = 101 — (a + ¢), oTKbAETO mMoJy4yaBaMe
a+c=11ncla—1)=9. INouexe a u ¢ ca und-
PH, Ta3M CMCTEMA UMa eAUHCTBEHO pelleHue a = 2,
¢=9. Taka 21 u 91 ca eaMHCTBeHUTEe ABYyUM(PEHN
4ucIia, YAOBJIETBOPABAIIM YCJIOBUETO Ha 3aJavaTa.

3azgauyaTa e pemeHa u oT Ar. Hpamos, 10 ki,
MTI', Bapua; B. Bopues, 9 ki., [IMI', Bpaua; B.

ﬁop,nanon, 10 kan., HIIMT', Co¢us; I'. HlnameHoB,
9 ka., I[IMTI', Bpana; C. Apm 3eopr, cTydeHT 3 K.,
®MU, Codusa un JI. Kamenosa 10 kin., CMTI', Co-
dusa.

M*50. Heka okpbxkuocTUTe ki U k3 C LEeHTpoO-
Be cboTBeTHO 1 M 02 ce nmpecnyat B TOUYKUTe A u
B. Ilpasute O1A n O2A npecnyaTt 3a BTOPH ITBLT
k1 cboTBeTHO B ToukuTe C' ¥ D, a k3 — cboTBETHO
B Toukute F u F. Ila ce nokaxe, dye npasute AB,
CD u EF ce npecuyaT B eHa TOYKA.

(Xp. Jlecos, Kazamatx)

Pemenue. Ot ycnoBueto e sicHo, ue 01,0 ¢
AB u 4 ABC =3 ABF =3 CDF =4 CEF = 90°.
ToraBa Toukute B, F u F nexaT Ha enHa mpaBa,
a AB, CD u EF ca Bucouunute B AACF u 3Haum
ce mpecH4YaT B OpTOLEHTbpa MY.

3anauaTa € pemeHa oT A. Acenos, Ar. Una-

moB, B. Bopues, B. ﬁop,qanon, JI. Kamenona u
Cr. Mupebckn.

M+*51. Haneau ca 1598 pa3nuuuu ecTecTBEHM
urciaa no-Majku ot 1994. Jla ce mokake, ye oT TAX
MoraT na ce u3BepaT NMeT, YMATO CyMa € paBHA Ha
1994. BsapHo im e TBHPAEHMETO 3a MO-MalI'bK Gpoii
uucaa?

(An. Usanos, Ilneven)

Pewenne. Jla pasrienaMe CIeJHUTE MHOMKECT-
Ba A ={1,2,...,398,399} u B = {400,401,...,1992,
1993}. Hexa magenute uMcna ca a; < dz < -+- <
ap < b <by <. .- <« b1598—k, KbOETO a; € A, 1=
1,2,...,knbd;€B, j=1,2,...,1598 — k. Tsit xkaTo
6poAT Ha uucnata B B e 1594, sicHo e, ue k > 4. Ila
obpa3yBaMe cleaHMTe UKCIa: €1 = @1 + a2+ az+ay,
ce =az+az+ag+as, ..., k-3 = -3+ ag-2 +
ag_1+ap u dl = 1994 — b17 d2 = 1994 — bz, ey
disgs—k = 1994 — bys98—k- O‘{eBM}I}IO 1< <o <

Ck-3z M dy > dz > -+ > dises_i, KaTo ¢; € [1,1590]

i=1,2,...,k-3ud; €[1,1594}, 5 = 1,2,...,1598—k.
Tb# kKaTo 06MAT 6poit Ha uucaaTa ¢; u d;j e 1595,
TO M3MEXAY TAX MMa [OHE 2 paBHM, T.€. ChINECTBY-
BaTiM j, ue ¢; = dj — a.~+a,-+1+a,-+2+a,~+3+bj =
1994.

TebpaeHUETO He € BAPHO 3a TO-MaJI'bK 6poif unc-
Ja, KaKTO Ce BWKIa OT cieAHus npumep Ha 1597
umucna: 397, 398, , 1992, 1993.

3anauata e pemena ot JI. Kamenosa u I'. Ilaa-
MEHOB, KOHTO mpejiiara clemHoTo oGoOiieHue Ha
Ta3u 3anauva: Heka k < s ca ecrectBenm uncia. Jla
Ce HaMepu Hai-MaJIKOTO ecTecTBeHO umcio [ < s,
Taka ye oT Bceku | Ha Gpoil ecTecTBeHM UKUCHA MO-
MaJIKi OT § MoraT aa ce usbepat k, YMATO CyMma Ja
e paBHa Ha s. Xumorte3aTa Ha [ Hnamenon e, ue

k2 +k

25 —
l=5-—
d [ 2%k

M+*52. Heka z ry M z ca MOJIOKUTEJIHM YUCIIA,
3a xouro (z+ y)2(y + z)2(22 + z)2 < 16zyz(z +y + 2).
Ia ce nokawxe, ue z2 + y? + 22 +zy+yz+zz<9/2

(Ct. Aramacos, 10 ka., HIIMI', Codua)

] (=] — uanara yacr na a:).

Pemenue na A. Acenos, B. Bopues u B. ﬁop-
mauon. [fonaramea=y+z, b=z4+zuc=z+y.
Toit kaTo z, y ¥ z Ca NOJOKMUTEJHU UHMCJIA, MO-
KeM Ia cuMTaMe, ye @, b U ¢ ca AbIVKMHM Ha cTpa-
HUATE HA TPUBLIBAHMK. [IpuU TpaauUMoOHHUTE O3HA-

" YeHUdA 3a €JIEMEHTHUTE Ha TPHUBI'BJIHHKa MMaMe, 4de

a?b?c? < 16p(p—a)(p—b)(p—c) <= 16R25? < 165?
<= R < 1u1pabba Ia dokaxem, de a’+b2+c? < 9.
Jlo6pe M3BecTHO €, Ue Pa3zCTOAHUETO MeXKAY LEH-
T'bpa Ha ONMCaHATAa OKP'bXKHOCT M MEIMIEHTbpa Ha
‘ a?+b2+4¢?

9 ?
OTK'bAETO U CJIEABA MCKAHOTO

TPUBI'bJHUKA € PaBHO Ha \/R2 - T.c.

a? + b + ¢ < 9R?,

paBeHCTBO.
PaBeHCTBOTO ce JOCTMra CaMo aKo a = =b=cmn

R=1,tTe.npuz=y=z= -

Beaexka 5a penaknuaTta. YutaTensaT Moxe Aa
ce 3alo3Hae Mo-oTGJM30 C AEMOHCTPUDPAHUA ,Ie0-
MeTpHYEeH MoAXoq“ B M3JI0XKEHOTO peHieHHUe OT CTa-
TuATa Ha Un. IeueBcku, AnreGpuuHn HepaBeHCTBa
¥ TPUBLI'BIHUK, cn. MaTemaTmka mmoc 1993/6p.4,
ctp. 36.

M+*53. Touka M e BbTpemHa 33 OKPBKHOCT-
Ta onucaHa okosno AABC, a npasute AM, BM u
CM s npecuyaT 3a BTOPM I'bT C'bOTBETHO B TOUYKUTE
D, E n F. Ila ce nokaxe, 4e ako oTceukute EF),
FD u DE ca nponoplMoHaJHM Ha MeIMaHUTE Ha
AABC cboTBeTHO KbM cTpanute BC =a, CA=b

———p
— 4204 + b20B + ¢20C
uAB =c, To OM = V)
: a4+ b2 +¢
O e npou3BoJiHa TOYKAa B PaBHUHATA Ha TPUBI'bI-
HHUKa.

, KbIeTo

(L. T'aguen, Codmua)
IIpodsancasa na cmp. 56
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B Tasu pyGpuxa ce npemaraT 3anaum-TeMu
3a mporpamupade. Te mama na 6bpaT thBCcEM
H3depnaTeJHO POPMYJHUPAHHM, 3a O MONKE UM-
TATEJMTE NA OPOABAT CBOETO TBOPUYECTBO M B
NOCTAHOBKATA MM, KOETO NOHBAKDIAE € eCTecTBe-

HO IpM 3aJauMTe 3a mporpamupane. (cHOBHa
TEXKEeCT B HAIDMA KOHKYPC MMa Ch3OABAHETO M
obocHoBaBAHETO Ha €pEeKTMBEH AJITOPMTBLM 34
pemapane, HO 3ajauaTa Ie CE€ CUMTA 32 HAN'bJI-
HO pemleHa, aKo 3a Hed MMa 3aBbplIeHA M pa-
Gorema nporpama. Haili- noGpure npemioxeHn
ajJropMTMHM M mporpamu ute 6s0aT cbobIaBsasEn
H 06CBhKIAHM HA CTpPaHMNMTE HA COUCAHUETO.
PemrennaTta Ha kOEKypcHMTE 3a0aumn TpAGBaA
Ja CBbIbPKAT ONMCAHME HA AJTOPHUT'HMA M TEKC-
Ta Ha OporpaMHEaTa peanusammusa. Ilpemopbusa
ce A ce M3OOA3BA €3MK 3a OporpaMMpaHe M

KOMIIOT'BPHA CPEAA, KOMTO CA IO-IIMPOKO pad-
npocrpanenu y Hac. sKeaarenmo e TekcrsT Ha
mporpaMaTta Ja € 3aIlMCaH B'bPXy JMCKeTa C YKa-
3aHMA 3a M300J3BaHeTO My. WMianparemara ot
Bac muckera e Bu 646 BBpHaATa 0o momara.
3a na cTraHe TOBa mo-0Bbp30, MUckeTaTa TPAG-
Ba na 6Bpae caaGneHa ¢ mOOXomAMla OHAKOBKA,
¢ HagOnucaH afpec 3a DOJYyUaBaHe M HOImEHCKA
MapkKa. 3a pa3smojaramMTe ¢ €JeKTPOHHA IOLA
anpecsT €:

keleved@bgearﬁ.bitnet,

a 3a M3OON3BAIMATE TPAOUMOMOEHATA IOIKA:
1113 Cogus :
ya. Axad. I. Bonves 6a. 8

Hucmumym no mamemamuxa npu BAH
Emua Keacaedncuea

3anaua 11, lanenun ca N npeamera. Bceku oT TAX € HOMepUpaH €IHO3HAYHO C LAAO YMUCIIO
ot 1 a0 N. Tean npeaMeTH ca mocTaBeHH B eAHa peaMIa, HO B pa36bpkan pea. Hamumere nporpama,
KOATO Ka NoApe M NpeaAMETHTE MO pela Ha HoMepaTa uM. ToBa moapeskaaHe TpaAOBa Aa cTaHe caMo upe3
XO0I0Be OT CJIeMHMA BUA: B3aMMHO pa3MeHAHE Ha NMPOM3BOJIEH IIPEAMET C NpeaAMeTa, CTOANL Hai-oTIpex
B peauuarta. IlporpamaTa TpaGBa Ja OTmEYaTH NO ABA HAYMHA NOCJIEAOBATEJAHOCTTa OT PAa3MEeHM Ha
Apoitku mpeaMety. Ilpu MbpBMA HaUMH Ja ce M3BeNaT HOMEpaTa Ha MpEAMETHTE, a NPYU BTOPMA HaUMH
— TAXHATA OTHOCUTEJIHA MO3MLMA CIPAMO Ha4daJIOTO HA peaulaTa. . :

(z-p M. INaroc)

Cpok 3a M3npamaHe Ha penleHHATa 15 amyapu 1996 r.

PEIIEHNA HA KOHRKYPCHHUTE 3AJAYU TIO HHPOPMATHKA

3anaua 6. /lamenu ca aBe YMCJIOBYM PeIHLH, BCAKA
¢ abkuHa n. BbB BCAKa OT peaMuMTE YMCAATA Ca
HapelileH! 110 r'oJieMHHa B HeHaMaJsaBail pex. O6-
pazyBaMe pelMila C'’bC CbhUIATa AbJKHHA, KOATO €
“cymMa” Ha peaMLMTE B CIEAHMA CMMUCDHI: BCAKO
yucio B Hes e c6op Ha UMCIIO OT bPBATa M Ha
yKcio ot BropaTta peauua. [Ipu ToBa umMcnaTta B
peaMuaTa-pe3yaTaT CBUIO Ca HapeldeHH MO roJe-
MMHA U Ca TOYHO N-Te Hali-MaJIKM OT BCUUKMUTE n’
B'b3MOKHU cGopa.
Ha ce chetapu “6bp3a” mpoueaAypa, koAaTo obpa-
3yBa ThPCEHaTa peauua, 6e3 fa mpecMATa BCUYKH
Bb3MOKHM c6OpOBe Ha YMCIa OT I'bPBATa C UMC-
7a OT BTOpaTa pelulla. KakbhB € MMHUMAJHUAT
o6eM JOI'bJIHUTEIHA TaMeT (OCBEH 3a TPUTE peJH-
), HeoGXOZMM 3a pellaBaHe Ha 3ajJayaTa, u3pa-
3eH KaTO GYHKLMA OT n?

(B. Barues, Codus)
Pemenue. OT nonydyeHuTe pellleHUsA Ha 3ajada-
Ta BepHM ca Te3u Ha Aramac MiBamoB ot BapHa
u Kamen Ilerpos oT JloBeu. OnucanoTo no-mony
pelleHMe € CXOIHO C I'bPBOTO OT CIIOMEHATHTE.
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Makap 1 aa He e ocoGeHO TpyAHa, 3a4a4aTa U3MC-
KBa U3BeCTHO BHMMaHMe. Hampumep MoskeM Ia ce
3a6ayaum (ToBa ce cpema cpejl W3MPATEHHUTE pe-
UIeHMA), Ye AKO MOPEAHUAT MONyYeH c6op B pe3yi-
TaHTHaTa peauila ce MoJiyyaBa OT eJIeMeHTHUTE a; U
b; Ha maneHUTe pe UL, cleABAIMAT ille 6bae UIn
a;41 +bj, nnm a; + bj41. Kakro me Buamm, Heo6xo-
IUMO € Oa ce U3bupa MeKay INoBede Bbh3IMOXKHOC-
TH. Tpabsa cbilo Aa OTUATAME BH3IMONKHOCTTA B
M3XOOHATA PeAMIa O3 C€ TOJYyYABAT €IHAKBHU IIO-
PEOHU YMUCHA.

Jla napeaum Bcuukyu n? c6opose B KBaapaTHa Tab-
mvua S, B KOATO BCEKM eNIEMEeHT S;j € PaBeH Ha
a; +b;. JlecHo ce moceuame, Ye TbpCceHaTa pe-
AMIla UMa eJIEMEHTH CaMO U3MEXIY OHe3H, KOMTO
B TabaMilaTa ca B OHa3M HeiiHa NONOBMHA CIPAMO
Auaro”alya, obpasysaH oT eneMeHTHTE Sip M Sni,
KOATO ChABLP:Ka Si1: 3a BCEKMU €JIEMEHT OT APYraTa
HOJIOBMHA UMa TOHe n c60pa, NO-MAaJIKM MM PABHU
Ha Hero. [lo-TouHO, IBPBMAT elleMeHT Ha peaUIa-
Ta me 6bae S11, cleABAIMAT — UIM Siz, UAM Soy
M T.H.



HfcHo e, 4e aKo elleMEHTBT S;; € Bede BKJIIOYEH B M3-
XoNHaTa peaMila, TaKMBa Ca M BCHYKM Sii M Sij, 3a
Kouto k< j ml < i. Ot gpyra cTtpaHa, c yBeauda-
paHe Ha 6posa Ha u3BpaHuTe €EeMEHTH ce yBeauda-
BaT M B'b3MOXKHOCTUTE 3a M36MpaHe Ha cieBallus.
Hanpumep, ako ca mabpanu BCUYKM Spq, TAKMBa 4e
p+ q <t 3a HAKoe { U caMo Te, CJIeNBAILMAT. eJie-
MeHT TpAGBa na 6bae HaAkoit o1 Sy, S2¢-1, -.. Si
— BCUYKHM Spq, 32 Konto p+ ¢ =1+ 1.

3a fa I'b PXKUM CMEeTKa 3a Te3H B'b3MOXKHOCTH, y106-
HO € HallpMMep 3& BCAKO i JAa 3HaeM Haii-MaJKoTo
I;, 3a K0eTo B M3XOJHATa pelMia He € BKIIOUEH elle-
MeHT a;+by,. Taka Ha Bcsika cT'bIKa U3bupame Haili-
MaJIKOTO YMUCJO M3MEXAY HAKaKBbB Gpoil “kaHamna-
TH” ¥ CbOTBETHO yBeJMYaBaMe 3allOMHEHUA UHAEKC.
3a nuaexkcute I e uanbianeno 0= < <..< I,.
B namenarta Tyk peanuzaims (Ha C) BxoaHuTe pe-
auim ce nasat ¢ Macuute al 1 u bl 1, pesynrant-
HaTa — ¢ MacuBa c[ ], a 3a 3anOMHsAHe Ha MHIEKCH-
Te ce u3nmon3pa mMacupbT index[ 1. Twpcenero Ha
NOpeIHUA eJieMeHT, KotiTo jaa 3anumeM B c[ 1, cra-
Ba BB BbTPelHUA IMKBI for. IlpekparaBaHero
Ha, U3I'b/JHEHMETO Ha IMK'bJA CTaBa C POBEDKa Ha
YyCJIOBME B TAJIOTO, a HE B HAYaJIOTO MY M IO TaK'bB
HayMH, 4e fa ce u3berHaT HAKOM M3JHIUHU NPOBep-
KH. 3a C’BIIOTO CJIYKM U AOI'LJIHUTENHO BJAOXKEHUAT
uMKDbA while. ‘ - .

SfcHo e, ye npu U36paHUA MOAXOMA Ce U3NOJ3Ba HO-
'bJIHUTE/HA TNaMEeT C pa3Mep 7, KOETO € 3aBHIlle-
Ha FOpHa OLIEHKa 3a Bb3MOKHOCTHUTE 3a U36op Ha
eJIeMeHT Ha M3XOoJHaTa peAMLIa B Kpad Ha Ipolle-
ca. flcHo e cbIIO, Ye MOXKeM Ja pelllM 3aJadaTa U
C MOCTOSIHEH, He3aBMCell OoT 1, 06eM QOII'bJIHUTENHA
naMeT, HO 3a CMETKa Ha Mo-ToJAM Gpoii npoBepky u
ApYTH AeficTBHUA, T.e. Ha CHIWKeHO 6bp3oadeiicTeue.

void sumvec(int a[ ], int b[ ], int c[ ], int n)
" {int index[100], i, k, im;
int t,ta,tkm;
for (k=0; k<n; ++k) index[k] = 0;
tkm = a[n-1]+b[n-1]+1;
for (k=0; k<n; ++k) ,
{for-(im=0, tm=tkm; i=0;; ++i)
if ((¢+ = a[il+b[index[il]) < tm)
{tm = t, im = i;
if (index[i] == 0) break;
while (index[i] == index[i+1]) ++i;
} ]
clk] = tm, ++index[im];
} ;

3anaua 7. Cnopea enHo pasnopexaaHe BbpXy BCA-
KO NMCMO, M3NpalllaHo Io IolllaTa, He MOoXKe Ja ce
3aJienaT nosede oT 5 Mapku. [lo nelicrBammure Ta-
pudy B 3aBHCHMMOCT OT BHIAA Ha NMHUCMOTO TO MOXKeE
Ja Ce HaJIoXKHU Ja 6bae obieneHo ¢ Mapku ¢ obma
CTOMHOCT BCAKO ISJIO YMCJIO JIEBOBe B MHTEpBaJia

or 1 g0 71. Koiko Haif-MaJIKo pa3jMuHM BHAOBE
Mapku (¥ KakBM) TpaAGBa Ja ce OTHe4aTaT OT MO-
HmleHCKaTa Cayk6a, 3a Oa ce 3aJ0BOJIAT HYXANUTE?
Bbpxy Bcaka Mapka TpabBa Aa MMa LAJIO YHCJIO
JieBOBe.

(E. Keaerenzmuen, Copusn)

Pemenne. 3anauata e pemeHa ot Ipecaas Ha-
ko8 (Beanko TbpHoBo) M Epremmii Buues (Co-
¢un). Ilpencrapame pemeHue, 6JIM3KO I0 AaAEHOTO
ot IIpecnas Hakos. Korato He ce mocTaBM M3MC-
KBaHeTO 6DOAT Ha BMAOBETEe MapKH Zda 6bIae Mu-
HMMaJieH, fICHO e, Ue 71 BMIa MapKHM, BCAKA CbC
CTOMHOCT Ha NMOPEMHOTO €CTECTBEHO UMCJIIO, INEe 3a-
HoBoaAT HyxauTe. CTaBa sACHO, Ye TOBa DeLEHHE €
MHOr0 Pa3TOUMUTENHO U CJIe KPATKU pa3C’bKIeHHA
Ha yM MOXEM 3a CTHUTHeM IO M3BoJa, Ye ca Heob-
XOMMMM MHOTO IO-MaJiko BUAoBe Mapku. C moBe-
Ye HaJy4YKBAHMA MOXeM Ja HaMepHM, 4Ye Ca JOCTa-
TbuHM 5 BMAa Mapku. Hanpumep cbc cToMHOCTH
1, 2, 4, 16 u 25. ToBa o3HauaBa, Ye BCAKO ILAJIO
YHCJIO OT MHTepBaJa 1..71 Moxe Oa ce mpeacTaBu
KaTO CyMa Ha Haii-MHOro 5 yMciia 0T MHOXECTBO-
To [1,2,4,16,25], kaTo B Ta3su cyMa HAKOM OT Cb-
6upaeMHUTe MOXKe Oa Ce NIOBTapAT. Bb3MOXKHHU ca U
MHOro Apyru pemenuda ¢ 5 suaa Mapku. He e oue-
BUAHO [aJIM MOXKe Jla Ce pellln 3ajavaTa c 4 BUIa
Mapku. VIMeHHO 3a Ta3W e CIYXKHU NPHUIOKEHATa
nporpaMa, KoATO HaMupa 2 pemenus: [l,4,12,21]
u [1,5,12,28]. C mpoctu paschxiaenus (MIM 4pes
€KCIIEpUMEHTUDpaHe C MOAXOMANIAa MporpaMa, UMii-
TO TEKCT He Ny6ankyBaMe TyK) ce yGexAaBaMe, ue
[o-MaJIKo OT 4 BMJAa MapKH He MoraT Ja peliaT 3a-
AayaTa.

B nmpunoxkeHaTa nporpama, HanucaHa Ha [lackau,
KOHCTaHTUTe maxV=71; maxT=4; maxP=5; 3axaBaT
CbHOTBETHO MaKCHMMAaJIHaTa MOIIEHCKa TaKca, Gpos
Ha BMJAOBETE MapKM M MaKCHMMaJHusa OGpoif Mapkm,
KOMTO MOraT [lla C€ 3ajIeNnAT BbPXY €IMH IJIMK. 3a
Aa HaMepHM C KOA YETBOPKa UMCJja 3a CTOMHOCTH Ha
MapKUTE MOXXeM Ja IOKPHEM BCAKAa Takca oT 1 Io
71, TpabBa Oa reHepMpaMe BCUYKHA B'b3MOXKHHU KOM-
6uHamM 3a cTofiHoCcTH Ha 4 MapkU. 3a I3 YJIeCHUM
Ta3¥ 3ajavya, MOXKEM Jla HaJl0XKUM HAKOU OTpaHUYe-
HUA BBbPXY Te3u KoMOGuHammu. IIbpso na otbene-
*KMM, 4ye TbPCEHWTe UUCHaiy, i3, i3 UM iy TpAGBa Ma
ca TakuBa, ye 1 < i) < iy < i3 < iy < T1. Oc-
BEH TOBa i; = 1, 3alll0TO B MpPOTUBEH ciydail HAMa
Ja MOXEM Jla M3IIPATUM NMUCMa c Takca 1 seB. Jlec-

HO ce C’bobpa3ABaT M HAKOU APYrd OrpaHUYEHUS 3a

T'bpCeHe, HAIpUMep 4e i3 <= 6, 3amoTo ako i; > 6,
HAMa Ja MOXeM Aa oGpa3yBaMe Takca oT 6 seBa.
B nporpamMaTa: ce M3MOJ3BaT ollle CJeAHUTE JIECHO
ob6scHUMM orpanHnueHms: i3 < Hig, iy < Big, 44 < 71
u iy > T1.

IIpodsaocasa na 42 cmp.
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C'bCTE3AHMUE I10 IIPOTPAMMWPAHE HA
MEKIYHAPOIHATA KOMIIIOT'bPHA ACOIIMAIIUA
(ACM), CHOHCOPI/IPAHO OT Microsoft

Cncresanuero na ACM (Association for Computing

Machinery) e MexayHapoHO, exeroqHo u e pasje-

lleHo Ha zBe yacTU. [I'bpBaTa YacT ce cbecToM oT 16
PErMOHAJIHM C'bCTE3aHWA M Ce NMPOoBeXKAa NMpe3 Me-
CelTe OKTOMBPM M HOEMBPHM. Y4acTBaT ot6opu
0T YHMBEPCHUTETH Ha pa3JMuYHM cTpanu oT CeéBepHa
Amepuka, EBpona, Asus U Oxeanusn. IloGeaute-
JMTe OT BCEKM PETMOH Ce AOMYCKAT X0 (PUHAIHU-
Te CbCTE3aHUA, KOUTO Ca CHI'bTCTBaHH oT HayuHa
kKoHpepeHuma Ha AcommaimATa. IIpe3 Tasu roamHa
¢umamTe 6axa Ha 1 mapT B rpaa Hamsua, mata
Tenecn, CAIIIL.

Cneresannero e or6opHo. Bceekn ot6op ce cheron
OT TpMMa AYIOM, KATO [IOHE ABaMa OT TAX TpAGBa xa
ca CTYJEHTH B I'bPBM MJIM BTOPH Kypc. Eazummre 3a
nporpamupaHe ca Pascal, Microsoft Visual C/C++
¥ Microsoft Visual Basic, paGotemm mox Microsoft
Windows 1 MS-DOS. Ha cbcTesaTenute ce npeaoc-
TaBA LUEJMAT HeobXoauM xapayep U copTyep M Bce-
KM 0TGOp MoJ3Ba IMO° € IMH KOMITIOT'BP.

He e 3a npene6perBane ¥ 6bArapcKoTO yqa.C'me B
ToBa chere3anue. To 3amousa ot 1993 r., Korato B

oT6opa Ha YHMBepcUTeTa OT maTa Meitn uma exuu.
6barapun. [Ipe3s MuHanaTa roauua ydyacTBaT obIo

6 6barapcku CTy AeHTH — TpuMa (T.€. Leausa oT6op)
oT MIT (Macauy3eTCKuUA TeXHOJIOTMYEH UHCTHUTYT)
u tpuma ot Coduiickua yuuBepcuter. Tazu roam-
Ha pbkoBoauren (!) Ha orbopa Ha Komymbuiickus
YHUMBEDCHTET € 6'bnra.pcxmrr acnupant Jlparomup
Panes.

ETto KPaTKH CB€JA€HHUA 3a OPraHU3aToOpa M CIIOHCO-

pa:
(ACM) Association for Computing Machinery

MexayHapo nHaTa KoMmoTbpHa acommamma ACM e
ocHoBaHa mnpe3 1947 roauna, korato e 6ua cb3na-
leH ¥ I'bPBUAT ycHelHo paboTell eJIeKTPOHEH KOM-
motbp ENIAC. ACM e mbpBaTa M Hali-rosamara
MeKAyHapoHa HaydHa W ofpa3oBaTesHa KOMIIIO-
ThpHa opraHu3anus B cBeTa. HeiliHu ocHoBaTesu u
I'bPBHM YJIE€HOBE Ca MAaTEMATHLM M MIXKEHePH, KaTo
enmv oT TAX e ko Moyuwiu, uzo6peratenar Ha
ENIAC. 3anumaBalia ce B 30paTa Ha CBOETO Cb3-

AaBaHe INVIABHO C U3YMCJMTEJHOTO MAIIMHOCTPOEHE,
MOHACTOAIIEM ‘a,couna.uhﬂ'ra. ACM o6xBaia M KoM-
MIoT'b pHUTE NpUioxenna. Helto moBeve — 14 e cBe-
ToBeH $opyM 3a o6MeH Ha MHPOPMALMA, 3HAHUA M
MepCNeKTUBHU UJeU, KOUTO CIYX¥ AT 3a Obaemo pas-
BUTHE HA KOMIIIOT'b PHUTE TEXHOJIOIUM.

Microsoft Corporation

Kopmopammara e ocHoBaHa mpe3 1975 r. ot Ym-

muam [editc u IMon Anen. Microsoft koHcTpyupa,

pa3sBMBa, MpoAaBa M MOAXDbPKA IIMPOK Kiac mep-
COHAJIHV KOMITIOTPM, COPTYEepHU CUCTEMH, IPHUITOK-

HM NporpaMM, CpeicTBa 3a paspaboTka Ha codry-
ep, €3UlM 3a MporpaMmpaHe, nepudepHn xapayep-

HM ycTpoiicTBa, u3faBa U kHuru. IIpoaykTure Ha
Microsoft (Windows, DOS, Microsoft Visual C/C++ u
MHOI'0 JIPYr¥) C€ CPEelaT B'bB BCUYKM HIMPOKO pa3-

NpPOCTPaHEeHH KOMITIOTpH, BKIounTeano IBM, Apple
u IBM-cBhBMECTUMH KOMITIOTPH.

ITo-mony nmpeanaraMe HAKOM 3aJadM OT (HUHAINTE

npe3 1994 r. IIpoBepkaTa UM ce € U3BBbPIIBAJA Ca-
MO \upe3 TeCTOBM INpUMepH, AAAEHA OT XKYPUTO M
3aTOBa NP ChCTABAHETO Ha KOMIIIOTbpHHUTE NpOr-

pamu TpaA6Ba Aa ce o6pbla BHUMaHUE Ha NpPaBUJ-
HUSA BXOJA Y U3X0A. 3aladMTe ca HOIXONAINM 328
Y4YeHNOM OT HAlIMTE CpeIHMN YYMANIA OPY MO

rOTOBKAaTA MM 3a OJIMMOManM 0o MEJopMaTHKA.

3ADAYA A

Bubanorekapute yecto MMat npobiaeMu ¢ BbpHa-
TUTe KHMrU. Cllel NoN3BaHe Ha KHUTMTE YATATENH-
Te F'M OCTABAT BbPXY €AHA rojiiMa Maca, OTKbJAETO
6ubanoreKkapAT TpaAGBa Ja I'M MOCTAaBU Ha TOYHHUTE
UM MecTa no padroBere. [laxke 3a onuten 6u6-
JIMOTEKAP MOCTABAHETO Ha €JHA KHUIa Ha MACTO-
TO M 0THeMa HocTa BpeMe. Ho momexke Beue MHoOro
6UGIMOTEKH Ca KOMIIIOT'hPU3UPaHU, BUe TpAGBa aa
HalMIeTe NPOorpaMa, KOATO Aa MOMOTHE B CJy4Yad.

KoraTto eauH unTaTeJs B3eMa MJIM BP'bIlla KHUra, KOM-
HIOTHPBT TpAGBa Aa 3amoMHM 3ariaBuero M. [le-
pHoaMuHO 6UGAMOTEKapHUTeE e MUTAT BallaTa Mpor-
pama 3a CIMCbKa Ha KHMUIMTe, KOMTO TpabGBa na ce
BbPHAT, TaKa 4Ye Ja 6bAAT MOAPEAEHM TOUHO Ha
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MectaTa cu. [lpeau ma 6baaT BHPHATH mo padTo-
*BeTe, KHNTUTE Ce COPTHMPAT IO ABTOP M Cliell TOBa
— 1o 3ariaBue, KaTo Ce M3NoJI3Ba CpaBHABaHE CIO-
pea ASCII kozioBete. Bamata nporpama Tpa6sa na
H3Belle CITUCHK Ha B'bPHATHTE KHUTHU CIIOpPeX XPOHO-
JIOTMYHMA Pel, [0 KOHTO Te TpaAbBa Aa ce MOCTaBAT
Ha pajToBeTe. 3a BCAKa BHLPHATA KHMra Nporpa-
MaTa TpAGBa Aa cbobluiaBa Ha GubGAMOTEKADA, Kb-
e BbpXy padta da ce mocTaBM Ta3M KHUIa. ToBa
TpaGBa Aa cTaHe, KaTO Ce MOCOYM CJed KoA Apyra
(mo MAcTo) Beye MoCTaBeHa KHMI'a Aa Ce MOCTABY
TA.
Bxon;
Hait-nanpen TpA6Ba Aa ce BbBeAAT BCHYKU KHUIH,
Hamupal ce B 6ubamorekata. Te ca 3amucaHmu
BbB BXOAHMA ¢aiiy mo elHa Ha peld, B HPOM3BOJIHA
nocjaeAoBaTeNHOCT. I['bpBOHaYa/IHO BCUUKHA KHUCH
ca mocTaBeHM Ha pa¢dToBeTe. HAMa KHUM C eAHAK-
BM 3arjaBuA. PopMaThT Ha eauH pea TpaAbGBa na
6bae:

”3arnaBue” by ”asTop”
KpaaT Ha cnMcbKa ce Mapkhpa € peX, CbAbpXall
camo aymata END.
CienpallimAT BXOAEH CIMCHK € MOCJEAOBATEIHOCT

OT 3allMCM Ha B3€TH WJIM BBbPHATH KHUCM U AyMa,

C KoATo GHUOGIMOTEKapAT mopbuBa CbAEHCTBMe 3a
noapexxAaHe Ha KHMruTe, Bcekm 3amuc 3aema eamu
PeA ¥ € B eaUH OT clleJHUTe POoPMaTH:
BORROW ”3arnapue”
RETURN ”3arnasue”
SHELVE
CnucbkbT TpAGBa Na 3aBbPIIM C Pel, CbAbPHKAIL
eIMHCTBeHO AyMaTa END.
Hsxom: .
Bceku nbT, Korato ce cpemHe KoMaHAaTa SHELVE,
BallaTa nporpamMa TpAGBa lda u3Bele MOCHeIOBa-
TEJHOCT OT MHCTPYKIMM, NpedHa3HadyeHH 3a Gub-
AMOTeKapsA, KaTo BCAKA MHCTPYKIMA Ce 3alMCBa Ha
elVH peX BBB popmarTa: ,
Put ”3arsaBue 1” after ”sarnasme 2"

WIM NpPU CHEUMAJIHUA Cllyyail, KoraTo KHHraTa €
mbpBa;

« Put "sarmasue” first
Cien nmocnenoBaTeIHOCTTa OT MHCTPYKLMM, TeHe-
pvpaHa npu BcAka AyMa SHELVE, nporpaMaTta TpAG-
Ba Ja u3BeJe pell, CbAbpKalll €AUHCTBEHO AyMaTa
END. ‘
IpequonoxeHsnua U OrpaHNYEHNA:
1. 3araasueTo e abiro Hali-muoro 80 3naka.
2. UMeTo Ha aBTopa € A'bjro Hali-MHoro 80 3HaKa.
3. 3ariaBMeTo He CbALDPMKA 3HAKA ABOWHU KaBUYKK
).
IIpumepen Bxoxn;
“The Canterbury Tales" by Chaucer, G.
"Algorithms" by Sedgewick, R.
“The C Programming Language" by Kernighan, B.

and Ritchie, D.

END

BORROW "Algor:l.thms"

BORROW "The C Programming Langua.ge"
RETURN "Algorithms"

RETURN "The C Programming Language"
SEELVE

END

M3xo0q, c’hOTBETCTBALY HA HIPMMEPHMA BXOX:

‘Put "The C Progrémming Language" after

"“The Canterbury Tales"

Put "Algorithms" after "“The C Programming
Language"

END ' .

3AIJAYA B

B MunucrepcTBoTo Ha 0T6paHaTa TOKY-1MO Ca MPHK-
JIOYMJIM NpeABapUTENHTe U3NWTAHMA Ha HOB BHMK
oTGpaHuTeNHa pakeTa, HapeueHa CATCHER, xoato
MOJKe [1a MPEeXBalla [0 HAKOJIKO HAaJaTeJIHU paKe-
Tu. Ipeanonara ce, ue CATCHER me 6bae o16-
paHUTeNIHa paKeTa OT HOBo Nokodenue. Ta moxe
Za ce IABWKM Hanpel, CTPAHUYHO U HAAOJy C MHOIO
roJiiMa CKOPOCT M MOXKe Ha NpeXBaillla HamnaAaTel-
Ha pakKeTa, 6e3 camaTa Ta Aa 6bae nospenena. Ho
Td UMa ¥ €IMH OCHOBEH HeAOCTATbK. Bbmpekn, ue
MoXe Hha Oble M3cTpelsifiHa TaKa, 4Ye Aa HAOCTUCHE
BCAKa HauyaJlHa BUCOYMHA, TA HAMAa MOIIHOCT Ja ce
BAVMTHE CJIe] TOBa [0-BUCOKO, OTKOJIKOTO € 6uia mo-
peaHaTa NpeXBaHaTa OT Hed PaKeTa.
HMsnmutaHuAaTa, kouto MHUHMCTepCTBOTO Ha oTOpa-
HaTa € NPoBeJIo, ca GMIM KOMIIOT'bPHU CUMY JIALMH
Ha HEMPUATEJICKU aTaku B Goiinu ycaosusa. IoHexe
M3NMTAHUATA Ca NpeABapUTENIHW,” HPU TAX Ca M3-
npo6Bann camo Bb3MoxkHOCTHTe Ha CATCHER 3a
BepTHMKaJiHO aABikenune. Ilpu Bcaka cumynanua CA-
TCHER e 6una ofcTpesnBana ¢ mopeauua oT Hana-
JaTeJIHU PAKeTH, KOMTO ca Ce MOABABAJIM Ipe3 puK-
CMpPaH4 MHTEPBaJIM OT BpeMe. 3a BCAKa HamnaJalla
pakeTa eaMHCTBeHaTa HocTblHa 3a CATCHER, un-
dopMalMA € BACOUMHATA Ha TOYKATA, B KOATO TPA6-
Ba nha G'bJe NpexBaHaTa Ta3u HamaJalla paKeTa U
KOs MO peX € TA.

Pe3yTaThT OT BCEKM €KCIIEPUMEHT € MpelCTaBsAH
4ype3 MocHeAOBATEHOCTTA Ha HANaJalUTe PaKETH
¥ ob6mmsa 6poit Ha npexsanatute or CATCHER.
MuHKMCTepCTBOTO Ha OT6paHaTa MCKa na ce yGeu,
Ye HAIpaBEHUTE CUMYJIALMOHHM M3NUTAHUA Ca Mpa-
BWIHM. 3a IleJiTa BUe TpAGBa Ja HanMuieTe nMporpa-
Ma, KOATO KaTO BXOMHM AaHHM NOJy4YaBa uHbOpMa-
UMA 32 HaNaJallUTE PAKETH IIPU HAKOJIKO Pa3JIMuHM
TecTa U W3BeXKJAa MaKCMMAJIHUA Gpoit Ha pakeTuTe,
kouto CATCHER Moxe na mpexsaHe mpy Te3M Tec-
ToBe. IIpu TecroBere CATCHER Moske na npexsane
ellHa HamaJaTeJHa paKeTa ToraBa M caMo TOTaBa,
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KOraTo € M3N'bJIHEHO €JHO OT CJICAHUTE ABE YCJIO-
BMA:

1. Hanmagamara pakera e mbpBaTa, KoATo TpAGBa
na 6bae mpexBaHaTa B TO3M TECT.

2. PakertaTa e 6una uscTpenaHa cllel NocieAHaTa
[peXBaHaTa paKeTa M Ce HaMMpa He IO-BMCOKO OT
Tasu IocJieHa NpeXBaHaTa paKeTa.

Bxox u maxon; ‘

BxozuuTe NaHHM 3a BCEKM TECT CE C’bCTOAT OT PEIU-
Ia OT €JHO MJIM lloBeYe HEOTPMLIATENHH LEeIH YMC-
Jla, BCHYKUTE o-MaJIKM Ui paBHM Ha 32 767. Tesn
uMCila 3aJaBaT BMCOYMHHUTE Ha HAMaJalllUTE DaKe-
4. [TocnemuoTo umcno BLB Beaka peauna ¢ —1. To
Cilyu 3a Kpall Ha JaHHMTe 3a Nopeanna TecT. Kpa-
AT Ha BCUYKM HOaHHM ce oTGesA3Ba ¢ uuciaoro —1,
KOraTo TO CTOM KaTO I'bPBOTO YMCJIO 3a MOpPEeIHMA
TecT. ‘
W3xonHuTe naHHM 32 BCEKH TECT C€ C'CTOAT OT HO-
mep Ha Tecta (Tect #1, Tect #2, u T.H.) U oT
MAaKCHMaJHiA Gpoif Ha HanmaJalUTe paKETH, KOMTO
CATCHER 6u moria Aa npexsaHe IIpM TO3W TeCT.
MakcumannuaT 6poif TpAGBa na ce HanMime cien
noaxonauo cbhobmenne. Heobxonmmo e na mma mo-
He elMH Npa3eH peJ, pa3Jelslll U3XOHAHUTE NAHHM
3a MOCJeloBaTeHUTe TecToBe. llo-Zony e manmeH
npuMepeH BxodeH ¢aifn, chAbpKall ABa Pa3IUUHU
ClieHAPWA U CHOTBETHMTE U3XOMHU HAHHM.
3abesexncka: BpoAT Ha PaKETUTe INPHU BCEKU TeECT
e HeorpaHWYeH. AKO BalllaTa MpOrpaMa M3IO0J3Ba
Hee(eKTUBEH aJICOPUTBM, TOBA MOXKe Ha JOBele M0
HAAXBLpAAHE Ha paspelleHoTo 3a paGoTa Ha npor-
paMaTa BpeMe.

IIpumMmeper Bxox;

389 207 155 300 299 170 158 65 -1 23 34 21
-1 -1

(uvciaTa ca 3anMcaHM IO €IHO Ha pen)
Maxon, CHOTBETCTBAIN Ba NPMMEPEMA BXOJK;

Teer #1:

MaKCMMaJlHO B'b3MOXHM NpexBallaHuA: 6

Tect #2:

MaKCUMaJIHO B'b3MOKHM MpEXBallaHUA: 2

3A0AYA C

Elna KpbCTOCHOBUIE Ce ChCTOM OT TIPABO'BIBIIHA
MpeXKa OT YepHM M Geu KBaApaT4yeTa U JBa CIMChb-
Ka Ha JdepmuuimM (WM ommcanma). Eauauar crm-
CBbK OT Je}pUHUIMHM e NpeJHa3HaueH 3a AYMHUTe, KO-
uro TpabBa Aa ce HAMMIIAT OTJABO HaAACHO IO pe-
noBe B GenuTe KBajApaT4yeTa, a NPYTMAT CIUCDHK €
3a AyMHUTe, KOUTO TpAGBa ma ce HamumaT B Gesure
KpaJpaTueTa IO CT'hJI60Be oTrope Hagoay (ayMaTa
e peauua ot 6yksu). Jla ce pemm emHa KpbCTOC-
JIOBMLIa O3HaUaBa Jla Ce€ HanMiiaT AyMHUTe B GenuTte
KBaJpaTJyeTa B CHOTBETCTBME C TeXHUTe AeGUHMU-
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HedurmummnTe OCHIIECTBABAT CHOTBETCTBME 4Upe3
MOCJIEAOBATEIHN MOJIOXKNATENHN LEJIN YUCJIIA, HAIM-
caHM Ha "noaxonsamm” Genu kBaapaTtdera. ”Ilon-
xonauo” e 60 KBaJpaTye, KOETO MMa 33 CbhCel
OTJIABO MJIM OTrope YepHo kBaApaTye. OcCBeH TOBa,
akKo enHo 6ayo KBaApaTdye M300MI10 HAMA CHCEAHO
KBaJpaTye OTJABO WAM OTrope, TO CHIIO CE€ CYHM-
Ta 3a ”TOAX0AAI0” . lpyrure KBaJpaT4yeTa, OCBeH
OoIMCAHMTEe AOTYK, He ce HOMepHpaT. Bcuuku Geamn
KBaZpaTyeTa Ha I'bPBUA pPel WIK Ha I'bPBHA CTHAG
ca HoMepupanu. HoMepupanero 3amousa oT 1 u
MpoaAbKaBa MOCHefoBaTeNHo Mo GeluTe KBaApaT-
yeTa OT MbPBUA peX, CAeL TOBa MOCJENOBATEHO
no ”noaxoasumMTe” GesM KBAApATUETa OT BTOpPHA
pea, cjiell TOBa aHAaJOTMYHO IO TPETHA peld MU T.H.,
JOKATO Ce M3YepHAT BCHUkM Geayu KBajpaTdyeTa.
Eana ”xopH3oHTasHa” AyMa ce IMIOe B MOCJI€NO-
BaTeJHOCT oT Geau KBaJpaTyeTa B €JMH peld, 3a-
noysakM OT HOMEpMPaHO KBaJpaTue, KOETO HAMA
OTJIABO B C’hIMA pel Apyro 6o cbceqHo KBaApaT-
ye. [locnemoBaTenHocTTa oT 6€nM KBaApaTyeTa, B
KOMTO Ce 3allMCBa Ta3M AyMa, MOXe JAa ChAbpiKa
HOMEpPMPaHM KBaJApaT4yeTa M 3aBbpIIBA HENOCpel-
CTBEHO TpeJ CIeABAIlOTO B TO3M pell YepHO KBal-
paTue MJM 3aB’bpIIBa B Half- IACHOTO KBaApaTye Ha
pena. .

Enua ”"BepTHkajiHa” IyMa ce nuiie B MOCJeAOBa-
TesqHOCT OT Gesu KBaApaTuyeTa B €AMH CTDHJG, 3a-
nmoyBafikM OT HOMEpMpPaHO KBaApaT4ye, KOETO HAMA
oTrope B chliuA cTbaA6 Apyro 6An0 cbcelHO KBaA-
patue. IlocaenoBatenHocTTa OT Genu KBaApaTye-
Ta, B KOUTO Ce 3aIMCBa Ta3M AyMa, MOXKe Aa CbAbP-
*Ka HOMEDMpaHM KBaJApaTyeTa U 3aBhplUIBa HeIoC-
PEACTBEHO NpeX CAeIBAIOTO B TO3U CTbJ6 uyepHO
KBaJipaTye WJIM 3aBbpIIBA B Haii~X0JHOTO KBagpaT-
4ye Ha CTbJba.

Bcesko 6a70 kBaApaTye B MNPaBUIHO IMON'bJIHEHA
Kp'bCTOCJIOBMIIA ChABP*Ka GyKBa.

Bue tpa6Ba na HamMileTe mporpaMa, B KOATO ce
BbBEXKAAT HAKOJKO DellleHM KP'bCTOCHAOBHIM, CleXR
KO€eTo mporpaMaTa TpA6Ba Ja U3BeAe COMCBIMTE OT
” XOpU30HTAJHUTE” U ”BEPTUKAIHUTE” LYMH, OT KO-
HUTO ceé CbHCTOM KPbCTOCIOBUIATA.

Bxon:

Bcsika KpbCTOCIOBHIIA CE BbBEXKAA, KATO C€ 3aIoY-
Ba C pell, chabpKan Ase uenuuncnaruc (1 <r <
10 u 1 < ¢ < 10), kbAeTo r (mBpBOTO UMCIHIO) € Gpo-
AT Ha peloBeTe Ha KP'bCTOCJOBUIATA, a ¢ (BTOPOTO
uyncyo) e 6poAT Ha crbhabosere. CieapammTe r Ha
6poii penoBe BBB BXOAa Ha MPOrpaMaTa CbAbPHAT
¢ Ha 6poit 3Haka (B 6pOA He ce BKIIOYBA CUMBON'LT
3a Kpait Ha pel BBLB daitsia), KOMTO OmMCBaT pe-
LIEHWETO HA KPbCTOCIOBHLATa. Bceku 3HAK € WM
6ykBa, WJIM 3HaKa ”*”, KaTO 3HAKBT “*” MOKa3Ba,
Yye Ha CbOTBETHOTO MACTO MMa YEpHO KBaIpaTue.
KpaaT Ha BXOMHUTe NaHHM ce YKa3Ba C pel, KoiTo
ce ¢’bCTOM CaMo OT uuciioTo 0.



Hsaxoxn;

W3xonumTe maHHM 3a BCAKA  KP'bCTOCJIOBMUA  Ce
CBCTOAT OT HWAEHTMPUKATOP Ha KPBCTOCJIOBMIATA
(puzzle #1, puzzle #2, M T.H.) M OT CIUCHK Ha
? XOpM3OHTAaNHUTE” AYMH, CHA€ZBaH OT. CIIMCHK Ha
” BepTHKagHuTe” nymu. JlyMuTe B'bB BCEKM OT CIH-
cbIMTe TPAGBaA Ja ce M3BEXKAAT MO €JHa Ha PeX Io
HapacTBaHe Ha HOMepaTa Ha CbOTBETHHUTE UM Ie-
¢uHMIMM. 3arjaBMeTo Ha CIMCBKA OT ~ XQPM30H-
TanHuTe” AYMHU e ’Across’, a 3arjiaBMeTO Ha CIIH-
CbKa 0T ”BepTHKaJNHWUTE” AyMMu e 'Down’. AkKo HA-
KOM OT CIMCHUMTE € Npa3eH (BCHYKM KBaAPaTUETa B.
KP'bCTOCJHOBMIATA Ca YePHHU), 3arjaBuATa 'Across’
u ’Down’ mak TpA6Ba na ce U3BeJAT. ‘

Ilpumepenr Bxon;
22
AT
*0
67
AIM*DEN
*ME+0ONE
UPON*TO
SO+ERIN
*SA*0R#*
IES*DEA
0
H3xon, crorsercrsam Ba OpUMEPHNA BXOM:

puzzle #1:
Across

1.AT

3.0
Down

1.4

2.TO

puzzle #2:

Across
1.AIM
4.DEN
7.ME
8.0NE
9.UPON
11.TO
12.50
13.ERIN
15.5A
17.0R
18.1ES
19.DEA

Down
1.4
2.IMPOSE
3.MEO
4.D0
6.ENTIRE
6.NEON
8.US
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10.NE
14.R0D
16.AS
18.1
20.A

3AJIAYA D

Ensia xoMnanuA npohaBa 4 pa3ivyH¥ TO pa3Mep
MKOHOMMYHM JIyMHHECIIEHTHH 0CBETHUTEHM KD YIIKH,
npeaHa3HayeHM 3a goMammHa ynorpeba. Tesu kpyu-
KM ca CK'bIM, HO Ca MO-AbJATOTpaifHM oT oOMKHOBE-
HUTe KPYIIKHA C HaXKe)KaeMa >XMUKa M KOHCYMHUpAT
MO-MaJIKO eJIEKTpoeHepruA. 3a ha HaKapa KIMeH-
THTe Ja TH KyNyBaT M M3TOJ3BAT, KOMIAHMATA W3-
AaBa KaTaJIoT C ONMCaHMe Ha CHElHAJHA TaKeTH oT
KPYWKHM C pa3iuyHu pa3Mmepu u Gpoliku. llenara Ha
eJVH MAaKeT e Mo-MaJIKa OT CyMapHaTa [eHa Ha IIoC-
TaBEeHMTe B Hero Kpymwku. KymyBaubT ob6ukHOBEHO
WMCKa Ja KyNW HAKOJIKO Pa3JIMYHM 1O Pa3Mep Kpyui-
KM, KaTO OT BCEKM pa3Mep MCKa pa3indeH Gpoii.

‘Bue TpaA6Ba na HamMIleTe MporpaMa 3a oNnpelesaHe

Ha Hali-eBTMHaTa rpyla oT NaKeTH, KOATO yAOBJET-
BOpABa eHa IPOM3BOJIHA MOTPEBUTENCKA IOPBYUKA.
Bxon:

BxoaHuAT ¢aiis e pa3aeseH Ha ABe YacTH. [InpBa-
Ta OMMUCBa MaKEeTHUTe, KOUTe Ca JaJleHU B KaTajiora.
BTopaTa 4acT ONMCBa MHIMBMIYaJHa MOTpebuTes-
CKa mopbuka. YeTupuTe pasmeps Ha KPYIIKMTE CE
o3HayaBaT B'bB (Qaliisa cbc cumBoauTte ”a”, "b”, V¢
" ”» d” . A
IInpBaTa Yact Ha BXOJAHMA ¢aiin 3amoyBa C egHO
uano uuciao n (1 < n < 50), koero nokazpa Gpos
Ha MaKeTUTe, NaAeHM B KaTajora. Bceku eauu ot
cllegBalMTe n pela Ha daiisa e onmMcaHue Ha eauH
oT Te3u nakeru. ONNCaHMETO Ha MaKeTa 3aloy-
Ba C KaTalJloXKeH HoMep (TIOJIOMMTENHO LAJN0 YuC-
J10), clenBaH OT LeHaTa (peaJiHO YMCJIO), pa3Me-
pUTe M CHOTBETHMA Gpol Ha KPYNIKMTE B TaKeTa.
BB BCekM makeT MoxKe Ja MMa OT €IUH A0 UeTH-
PM pa3yMyHM pa3sMepa Kpymku. ®opMaThT, B KOii-
TO Ca 3alMCaHM Te3W JBOMKM OT pa3Mep M IEHa,
e clenHMAT: umaimsa, efHa 6yksa ("a”, "b”, ”¢”,
w ”d?), onpenensina pasMepa, Apyra IMMNAIMA W
LAJIO0 YMCJIO, TIOKA3Ballo GposA Ha KpYIIKUTE OT TO3M
pa3smep B maketa. Te3u 1BOMKM 0T pa3Mep u Gpoiika
MoraT Ja Ce NOSABAPAT B NPOMU3BOJIEH Pell, HO He ce
AomycKa nyGiiMpaHe Ha pa3Mepu B €AHO ONMMCAHHE.
INo-nony e noxka3aHn eIWH pel, KOWTO OMUCBa MaKeT
c KaTajoxen Homep 210, nena $76.95 u cbabpixanne
oT 3 6pos KpyIIKH OT p/a.3Mep ”a”, 1 6poit oT pasmep
”¢” u 4 6posa ot pasmep ’d”. ~
210 76.95a3c1d 4

Bropata yacT Ha BXOOHMA ¢ailn 3amouysBa c pes,
CBAbPAKAIL €AHO IIAII0 TIOJIOMKUTETHO YUCIIO M, KOETO
nokas3Ba 6pos Ha MOPbUKMTE Ha KylyBaunTe. Bcekn
oT caeaBaumTe M Ha 6poil pena BbB dailna omucsa
enHa nopbuka. [lopbukaTa € COMCBK OT pa3MepH




M cboTBeTeH O6poifi Kpymku. Bceku TakbB CIMCBK
CbABLpXa caMo ABOWKM oT pasMmep u Opoiika, ¢op-
MaTMpaHU MO C'hIINA HAUMH, KaKTO ABOMKHTE OT
pasMep ¥ Opoiika Ipu omMcaHMeTO Ha KaTaJoOra.
O6aue, 3a pa3iMKa 0T KaTajora, IOPbYKATA MOXKE
Ia cbabpxka AyGampaimm ce pasmepu. Ilo-moay
e JaZleH eOMH peJ, KoliTo omucBa mopbhuka 3a 1
Kpylika oT pa3mep “a”, 2 or paamep "b”, 2 oT
pasmep "c” um 5 oT pasmep "4d”.
a1dBbbilc2bi

HNsxon;

3a BcAiKa MOPbYKA CE OTIeYaTBa HOMEpP Ha KyIy-
Bava (ot 1 mo m, 1 3a nbpBaTa MOPBHYKA Ha KYIIY-
Bay, 2 3a BTOpaTa, ..., M 3a M-TaTa), ABYETOUME,
ofma IleHa Ha HAaKeTUTe, KOMTO YNOBJIETBOPABAT
Haif-eBTMHO NOpPbUYKATa M KOMOMHAIUATA OT. TE3M
MaKeTH.

Uemnte TpsbBa Aa ce oTmeyaTaT C TOYHOCT OT ABE
3HavYeHllM LMQpPHM ciel HeceTMYHaTa To4yKa. Kowm-
0uMHamMATa OT makeTu TpAbGBa Ja ce OTMEYaTH MO
HapacTBalll peJl HA KaTAJIOXKHUTe HOMepa. AKo HA-
Koif B/ MakKeTH ydacTBa IIOBede OT 1 MBT, ToraBa
6poaT uMm Tpsa6Ba Aa ce oTHeYaTH 3arpalieH B ckobu
M Ja e ciel KaTaJlo)KHuA HoMep. Bue TpaGpa na
cuuTaTe, Ye BCAKA NOTPebUTesCKa Mop'hbyUKa TpAOBa
I3 ce ynoBJeTBOpU. B HAkom ciaydau, Hall-eBTMHMAT
HAaYVH 33 YAOBJETBOpABaHe Ha MOPBUYKATA MOXKE Ja
BOAM [0 TOBa, Ye NpeJJaraHOTO Ha KynyBaya Ja
ChAbPKA MOBede KPYHIKUM OT HAKOM pa3MepH, oT-
KOJIKOTO € IIOMCKaHO B Mopb4KaTa. ToBa e nmpuem-
auBo. KymypaubT TpabGBa Ja mosiyuM IOHe TOBa,
KOETO € MOMCKAJI.

IIpumepen Bxon:

6
10 25.00 b 2

502 17.96 a 1
313.00c 1

66 27.60 b1 d2c 1
662.87Ta2b1d1c3
6

d1
b3
b3c?2
b1al
b1b2
b3c2

[T
e o
N = =
o R
-

cild
c3c
dilc

Hsxon, croTBETCTBAIN HA IPUMEPHMA BXOJ

27.50 56
50.00 10(2)
65.50 3 10 65
52.87 6

90.87 3 6 10
100.45 B55(3) 602

DO WN -
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3anaua E

Exua TesieBU3MOHHA KOMIIAHUA TIPUTEXKABa HAKOJIKO
KabennM Kanaja. Komnmammara mcka Aa ompenenu
TaKOBa pa3lMCaHUE Ha TeJICBU3MOHUTE IPOrpamm,
ye 3PUTENNTE Ja MOraT Ja NPEBKAIOYBAT KaHAINTE
6e3 na NpomycHaT Kpas Ha eJlHa IporpaMa WM Ha-
4aJI0TO Ha Apyra. J3a Ja Ce HANpaBH TOBa, KOM-

‘TIAHUATA PUKCHPA. ONIpeie/IEHN MOMEHTH OT BPEMETO,

HapeyeHH! -’ U3DABHABALNIM MOMEHTH” , KOT'aTO B HIe-
aNHiA cllydail eHa nporpama Tpa6Ba Ja 3aBbpIHA
¥ [a 3amouHe Apyra. Hakou oT Te3n ” u3paBHABALLA
MOMEHTH’ ca Mo-Ba)XHM oT Apyru. Hanpumep, mo-
MEHTBHT, KOTATO BeYepPHUTE HOBMHM 3alo04BaT, € Ba-
’keH " u3pasHasalg MoMeHT” . IloHeyxe MHOTO 3puUTe-
JIM TJleJaT HOBMHMTE, MAJIKO BEPOATHO € Te Ja Tie-
JAT Mporpama, YMiTO KpacH MOMEHT Ile I'M HaKapa
Ja TMPONMYyCHAT HAYaJIOTO HAa HOBHMHMTE M MalJIKO Be-
POATHO € Te Ha IefaT NMporpama, UMiATo HadaJeH
MOMEHT € Impeau Ja ca 3aBbpIilMJIM HOBUHMUTe. Ba-
mIaTa 3aZadya € Oa JAJAETe penieHue, KOeTo oIipe-
nens Hali-noGpaTa Hapeaba, cnopex KOATO NMporpa-
MHUTe MOTAT [la Ce MOKA3BaT [0 eJMH KaHAM.

” [IponycHaTo BpeMe” e aGConroTHATa CTOMHOCT Ha
pa3jIMKaTa MEXIy MOMEHTa BpeMe Ha eMH ~U3paB-
HABaIl MOMEHT” M Haii-GJM3KMA MOMEHT OT BpeMe,
KOraTo 3amouyBa MJIM 3aBbpliBa efHa Nporpama.
?O6mo nponycHaTo BpeMe” IpH ONnpeAesieHO0 HMBO
Ha BaXXHOCT € CyMaTa OT BCUYKM " [IpomnycHaTn” Bpe-
MeHa 3a ”M3paBHABAIINTE MOMEHTH 34 TOBa HHMBO
Ha BaxHOCT. EnHa Hapenba Ha mporpaMmure € Io-
noGpa oT Apyra, ako TA UMa MO-MaJiKo ” 060 mpo-
MYyCHAaTO BpeMe” 33 HAKOE HUBO HA BAXKHOCT M C'BILO-
To ” 0610 IponycHaTo BpeMe” 3a BCUUKM II0-BUCOKM
HHMBa Ha Ba)XHOCT (aKO MMa TaKMUBa).

Bxon:

BaiaTa KOMIIOTbpHa NPOrpaMa TpAGBa Ja IpueMa
HAKOJIKO MHOX€CTBA OT JaHHM. BCAKO MHOMXECTBO

3amouBa ¢ eiHo msto uMcio p (0 < p < 8), ompe-

Aensmio Gpos HAa MPOrpaMMUTe, KOMTO Ce MOPbUBAT.
AKo MHOXeCTBOTO OT HaHHM 3amouBa c 0, ToBa e
6eser 3a kpail Ha Bxoauumte JaHum. Cien Juc-
JIOTO P Ha C'hIMA pel MMa p Ha Gpoil ueam umcaa,
onpeleAlM IbJKUHUTE HA IPOTDAMUTE B MUHYTH.
Te moraT ma 6bIAT HafieHM B NMpPOM3BOJIHA TOCIHe-
AOBATEJNHOCT.

CnempammaT pell oT BXoAHMA $aiin onpenens ”nu3-
paBHABanmTe MoMeHTH . QO6mHUAT Gpoii Ha Te3m
MoMeHTH a, (0 < a < 8), e Ha NI'bpBO MACTO B pela,
clemBaH OT ABOAKM HesiM umciaa. IIbpBoTO umMciIO
BBB BeAKa ABoiika, i, (1 < i < 5), NaBa BaxHOCTTa
Ha ”u3paBHABanmA MoMmeHT”. ”HM3paBHaABam Mo-
MeHT” MaprupaH ¢ 1 e Haii-BakeH; aKO € MApKMpaH
C 2 e OT ciyeABalila BaXHOCT U T.H. BTopoTo umcao
BbB BCAKa ABOlKa, {, onpeneja BpeMeToO, KOraTo



e "uapasuaBammsaT MomeHT”. He e Bb3MOkHO aBa
” u3paBHABALK MOMEHTA” B €JHO MHOXXECTBO OT JaH-
HM Ja MMAT elHa U c'blila cTOAHOCT 3a i.

Msxoxn;

BainaTta xoMmoTspHa nporpamMa TpabBa na u3Bene
TPHU pella 33 BCAKO MHOXECTBO OT AaHHHM. [I%pBuaT
pel MAEHTUPUIMpAa MHOXKECTBOTO OT JaHHHU, KOMTO
ce o6paboTBaT U TpaAGBa Ja € B'bB BUIA!

Data set n

KbAETO N € HOMeP'bT Ha MHOXKECTBOTO OT daHHM (1
€ 3a I'bPBOTO MHO>KECTBO OT JAAHHH, 2 € 33 BTOPOTO,
u T.H.). Ha cneanpammsa pexn TpaA6Ba Na ce u3Bele
A'bJDKMHATA Ha IporpamMuTe, NMOJApPEJAEHHM B Mocie-
JOBATeJIHOCTTa B KOATO Te¢ TpAOBa Aa Ce IOKa3-
BaT, 3a Ja Ce MOCTHIHe Haii-106po CMHXpOHU3M-
paHe ¢ "mMapaBHABaInTe MoMeHTH” . Ha Tpetusa pexn
TpAGBa Na ce M3Bele o6mmMAT Gpoif Ha MUHYTHUTe,

3a KOUTO ” M3PABHABAIIMTE MOMEHTH  Ce MPOMYCKAaT
(cymara Ha BcMukM ” 061K NPONYCHATH BpeMeHa” ).

Moxe na uMa moBeye oT eaHa Hail-aolpa Hapenba
Ha MMPOr'paMUTE 32 €HO MHOXKECTBO OT BXOJHM JaH-
Hu. IHpumemanBa e BcAka oT Te3u Hal-106pu Hapen-
6. '

IIpuMmepen Bxoxn;

4 30 45 45 15

3 160 290 315
6 10 15 13 18 25 33
4
0

130 215 245 1 60

HMsxon, cboTBeTCTBAL HA IPMMEPHNUA BXOM:

Data set 1
Order: 15 45 30 45
Exrror: O

Data set 2
Order: 15 13 33 25 18 10
Exror: 19

Mamepuaasm e nodbpan u npeseden om
Emuns Keneaedncuea u Hopdanxa Topueaa

IIpodsaxcenue om 36 cmp.

B raiaBHaTa 4acT Ha mporpamaTa CJeJ 3aIr'bJIBAaHE
Ha ejieMeHTUTe Ha Macusa m[ ] ¢ mopeaHo rene-
PMpaHHUTEe CTOMHOCTHM Ha 13, i3, i3 M i4 ce INpaBM
NpOBEPKA AAJM TE3M CTOMHOCTH MOKPHMBAT BCHUKM
Bb3MOKHM Takch. Topa cTaBa, KaTo B (GyHKUMATA
check MHOXeCTBOTO st ce 3ambJiBa C €JIEMEHTUTE

1..71 u cnex ToBa Ype3 peKypCHMBHaTa Npoueaypa -

g0 Ce NMpeMaxBaT Te3U HEroBM €JIEMEHTH, KOUTO Ca
PaBHM Ha CyMa OT Hail-MHoro 5 oT uMciaTa iy, i3, i3
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M {4, KATO HAKOM OT TE3M YMCJIa MOXKe M Ja ce II0B-
TapAT B cyMaTa. IIpy mbpBOTO HMBO Ha peKypcHA
npouenypaTta go o6pa3yBa BCUYKM CYMH, C'bCTOALIM
ce OT eIUH eJIEMEHT, DM BTOPOTO HHUBO — BCHYKM
CYMH, CbCTOAINM C€ OT ABa €JleMeHTa U T.H. IO 5-
TOTO HMBO, KbJIeTO ce 06 pa3yBaT BCHYKHA CYyMH OT
eemenTa. BbB ¢yHKkumMATa check NpH H3M'bJIHEHA
penamma st=[ ] ce ycTaHoBsABa, Ye M3ciieIBaHATa
KOMOMHaUMA iy, ip, i3 U 14 NMOKPHMBA BCHUYKM B'b3-
MOKHHM TAaKCH, C KOETO Ce HaMHpa pelleHHe Ha 3a-
navaTa. BpeMeTo 3a ThpceHe upe3 MporpaMara Ha
cpeaHo 6bp3 mepcoHalleH KOMIMIOTHP € oKoJo 2-3
MMHY TH. '

program m_7;
const
maxV=71; maxT=4; maxP=5;
var
m : array[i..maxTﬂ of integer;
st : set of byte;
procedure go(n,s:integer);
var i,p:integer;
begin ‘
if n<=maxP then
for i:=1 to maxT do
begin ,
p:=s+m[i];
if p<=maxV then
begin .
st:=st-[p]l;
go(n+1,p);
end;
end; .
end{gol};
function check:boolean;
begin ‘
st:=[1..maxV];
go(1,0);
check:=st=[ ];
end{check};
var i2,i3,i4:integer;
begin
m[1]:=1;
for i2:=6 downto 2 do
for i3:=5%i2+1 downto i2+1 do
for i4:=5%i3+1 downto i3+1 do
if (i4<=71) and (5*i4>=71) then

begin
m[2}:=12;
m[3]:=i3;
m(4]:=i4;

if check then
writeln(1:3,i2:3,i3:3,i4:3);
end;
end.



JNOWLIOX, BUIAX ... PEIINX

Hurepnio na JI-p M. Iliomoc ¢ Anekcaranp AJlekcaHIpPOB

Ha 13 ¢empyapn 1995 r. BnB Ponnammsa ,Cs.Ce. Kupuau
1 Meroamii“ ce npoBene ThPKECTBEHO HArpayklaBaHe Ha YYEHWIU
- YYacCTHMLUX B ABCTpPaJMIACKOTO MaTEMATHYECKO ChCTE3aHME U B
Typuupa na rpagosere 3a 1994 r., KakTO M Ha TEXHH YUYUTEINH.
Ot umero nHa dongaumara un. kop. [lernp Kennepor nozapasu
MIaJMTe TaJAHTM U C ropAocT oT6GenA3a, Ue T€ ca BakeH pecypc
3a npocnepureTa Ha Bbiarapus. B kadecTBOTO CM Ha Ipencena-
Ten Ha CperoBHaTa (Qellepallud Ha HAIMOHAIHUTE MATEeMATUYECKU
cheTesanuA akal. Bnarosect Cennon noanece npusercTBue U 6na-
roAapM Ha EHTYCHMACTUTE, KOuTo o6eaMHABAT YCMIMATA CU XMifA-
MM MAajexu M AeBOMKM Jga ce cpemHaT Ha 6GolfHo moJsie, B KoeTo
HAMa noGenenn..,. I[IpocseTHuaT mMunucTsp npod. Hnauo Humwnrt-
pOB M3pa3u yJAOBJIETBOPEHUETO CU OT MpPEACTABAHETO Ha MJIAJUTE
61JArapcKM MaTeMaTHIM M 3aABM, Ye YCMEXH KATO TEXHUTE BABXBAT
camMouyBcTBHe Ha Uesusa Hapon. OcobGeHo ThpecTBen Ge MOMEH-
TbT, B KONTO MOCIaHUKBLT Ha ABCTPAJWA BPbYM 3JIATEH MeJal Ha
AnexcaHabp ANEKCaHApPOB 3a OTJAUYHOTO My NpeacTaBsHe B ABCT-
panuiickoTo MaTemMaTuuecko chcre3anmne. (Tosa e Tect, Ha KoifTo
YYeHMOU OT pas’sivuH{ reorpadCcKu ITUPHUHM pelaBaT el U ChIU
3a/lauM Mo eHO M cbuio BpeMe. IlpoBexkna ce exXeroHo B HAYAJI0TO
Ha Mecel aBrycT. IIpe3s 1994 Boarapua yyacTBa 3a bpBM IBT C
npeactasutesu ot Ilnosaus, Crapa 3aropa, Bapra, Pyce u 'abposo. 3anaunte ce AaBaT Ha aHrIMicku
€3WK H oTroBopuTe (€AMH BEpPEeH OT HAKOJKO B'b3MOXKHOCTH 33 BCAKA 3ajava) ce 06paboTBaT eJIeKTPOHHO
B ABCTpanud.)

Cnea TppXecTBOTO AJNlEeKCAHAbP Ce€ 0T30BAa Ha MOKaHATa Ha CIMCAHUETO Ja pPa3Kaxke 3a HAKOM
OCHOBHM MOMEHTH OT MpeaucTopuATa Ha ycnexa cn. Ha cpemara npuchcTBaxa ciaeasure

A. Aaexcandpos e poden na §
anpua 1980 2., 300us Osen.
Hocumea na 3zamen Medar om
Aecmpaaruiicxomo mamemamu-
xecxo cscmeszanue — 1994 2.

JelicTBalg| JIHAIA:

Anexcannnp (A) — yuenuk or MartemaTndeckara rumHazusd BbvB BapHa
BamaTa — MIXKeHeD-KOHCTPYKTOP Ha PaJMOHABHUrallMOHHA aNnapaTypa
YumMTeNKATa IO MATEMATHUKA Ha AJIEKCAaHILP

H-p M. ITmoc

H-p M. Ilatoe: Kora pa3bpaxTe HOBMHATa, Y€ CTE NOJYYMINA 3/1aTEH MeJall 0T ABCTpPaJMIiCcKOTO
MaTEMATUYECKO ChCTe3aHue?

A: B Haya/0TO Ha OKTOMBPH IIOMOIUHHK-AMPEKTOPKaTa MH Ka3a Ja OCTaHa ciex Yacosere. Uy-
AEX Ce B KaKBO NM CbM Ce NpopuMuui ... Kasza MM, ye ¢BM creue/ma aBCTpaiMiiCKUA TecT, HO a3 He
noBsippax. .

Yuurenkara: Jlaxxe a3 He moBApBax. Yak Korato BMaAX, Ue M TPUTE UMEHA CHBNAAAT, pa3bpax,
ue HAMCTHHA € Tol.
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Bamara: Ha apyrusa nen nuimenre BuB B-K UepHoMopue, de 15 roAuiiHo BapHeHYe € CIIeYeMIIo
TOBa cbCTe3aHMe. ['oJiAMa ropAocT e 3a Hac, ye oT 520 000 yuacTHMUM AJIeKCAaHOBP € CPeld I'bpBUTE
36. ] : :

J-p M. Ilmioc: OuakBaxTe M TaKbB ycnex?

A: Kakro ce ka3pa: OTumox, Buasx u pemmx ... Cuen CbCTe3aHMeTo GAX HalbJIHO YBEpeH, ue
¢'bM 06 eI, HO YECTO MM C€ € CIYUBajio Jla MMaM ToBa YyBCTBO — MTOHAKora HeolpaBaaHo. Ha yuuTtes-
CKM C'bBET MM JaJ0Xa eJHa 3HAUKa Ha MaTEMaTHUECKOTO JPY’KeCTBO M CMATAX, Ue C TOBA BCUUKO OKOJIO
YeCTBAHETO € CB’bPIIMJIO ...

J-p M. Ilmioc: OTaaBHa JiM ce ABABATE Ha CbCTE3aHUAT

A: OT 4eTBBLPTHM KJIAC ydACTBaM Ha 3MMHUTE MAaTeMaTHYECKH cbceTe3anma. Ilpe3 1990 r. 6ax
tpetu B Pyce. He ycnax na npuchcrsam Ha HarpaxkaBaHero M pa3bpax, ye MMaM Harpala 4ak KoraTo
ce npu6pax y noma. Ho mppBoTOo MM MaTeMaTH4ecKo C'bCTe3aHMe 6eme B TPETH KJIac — ycIAX Aa HabGepa
MaKcumaJuua Gpoil Toukm (20)

Bamara: Yecto meua ¢ npubiN3UTe/IHO €IHAKBH. MATEMATHYECKH B'b3MOXKHOCTHM Ce€ IPEACTABAT
CbHBCEM Pa3JIMYHO Ha CbhCTe3aHMA. PaHHOTO ABABaHe Ha C'’bCTE3aHMA IMOMAra 3a NpeoaoJiABaHe HA TICHXH-
YeCcKMA CTpec. - ' o '

H-p M. Ilaroc: Koii 3ananmu y Bac nnrepeca knM MaTeMaTHKaTa? ~

A: He e necHo na ce xaxke. B mbpBuM Kiac roBopexa, ye cmartam AoGpe. Moxke 6u Hait-Beue
Mama, TaTKO M By#iuoTo Ha Maiika mu. JlaBaxa MM 3aJlauM C TPYJHM CMETKM M JIOTMUECKHM 3alauM.

"~ J-p M. Tlatoc: Kosko unTtensusHo Geme o6yuenvero Bu mo MatremMaTnka B yuminme?

A: Crnen 4eTBbpTH Kiac GAX IpUeT 3a yUYEeHHMK C M3IpeBapBamo ofydyeHue M 3a JBe FOIUHM 3a-
BBLPIIMX NEeTH, IeCTH U ceamu Kiac. Cera cbM BbB BapHeHCKaTa MaTeMaTH4ecKa F'MMHA3MA U OCBeH
TOBa C'bM B3€Jl IPUPABHUTENHNTE M3IUTH 33 TI0ATOTBUTEHNA KJIAC Ha aHTIMACKATA €3MKOBA TMMHA3MUA.-

I-p M. Ilmoc: Humo uymHo, ue He cv MMaJ npoGileMy na pa3bepeln ycIoBMATa Ha 3aaunTe. A
3a OCTaHaJMTE YYEHMLM MMallle JM CllelMalHa NOAr0TOBKa, CBbP3aHa C MATeMaTHUECKATa Tepmm{onorm{
Ha aHrJWAcku?

Yunrenxkara: KojexxkaTa 1o aHrJMifCKM OT[eNM cllellMallHO BHUMaHMe Ha ToBa. KoraTo mamox
Ha ceJMM KJac MPUMEPHM TeMHM OT ABCTpaMiiCKMA MaTeMaTHYeCKM TecT, obmaTa peakmma Geme: A,
MHOTO ca JiecHH ... Ho Tyk e M yioBKaTa, 3aI0TO OBEYETO YYEHULM CE OTIYCKAT M IOCJIE HE MM OCTaBa
BpeMe [a CTUTHAT 0 Kpaf Ha TeCTa. '

J-p M. Haxoc: A npe3 cBo60oaHOTO CH BpeEMe CIOPTYBAIl JIU7

A: Wrpasa pyrbosn n GackerGosl HA KBAPTAJHOTO MI'DUIIE.

Yunrenxara: Mma u Apyru yHTEepecH 0CBEH MATEMATHMKATa M CHOPTa — 3aB’bPLIM KyPC 338 MEHU-
JUXBP Ha MaJiKa PUPMa M B3e MMUTUTE CH N0 CYETOBOACTBO U MO PUTOPHKA.

I-p M. Ilnroc: 3Haun He MOXKeIll 1a Ce ONJIavell OT THMIIMYHUTE NMpoGjeMHM Ha MAaTEMAaTULMTE —
Ye HEe MOraT Ja CMATAT M Ye He ca Kpa.cnopeqmm‘?

A: 3a roBopeHeTo He 3HaM, HO C MMCaHeTO MMaM NpobnemMu — ocobeHo korato TpaAbBa Oa omwMc-
BaM pellleHMeTo Ha 3adauure. CiyuBa ce Aa ru pellla 3a JBa 4aca M [oCJje ome ABa TpAGBa ma mumra u
obsacHABaM — roJjiaMo rybeHe Ha BpeMe e. TecToBeTe MM momamaT, 3all0TO He TpAOBa fa Ce MHLIE 10 TAX
— YoBeK OTroBapsa 6mio c’bC 3HaHMsA, 6MJIO TIO METOOA €3U-TYpa.

Baugara: Ilonsakora ce ry6AT LEHHM TOYKW TOUHO OT He#oobsicHeHO pewenue. ETo 3amo y4acTu-
€TO B Pa3jIMYHM C'bCTE3aHMA OT PaHHA Bb3PACT MOXKe [a KYJTMBHpPA ¥ yYeHHLMTe A06bp MaTeMaTUUYECKH
CTMJI Ha M3pa3ABaHe.

J-p M. Ilmioc: To3u TecT M e Hali-WHTEPECHOTO TH NpeKUBABaHe?

A: Kato pesyarat — nma. 3acera ... Ho 3a ma cTMrHa ZOTYK MMaT 3aciyra MHOro xopa. Bux

MCKaJl crienMaliHo Aa 6jarogaps Ha BCUUKATE MM YUMTENM 110 MATEMATHKA Hocera — r-ka flHa Bacuiesa,
r-xa CBetsa MamkapoBa, r-ka Benera BoraanoBa, r-H Jlasapun YakbpoB u r-ka Camka XpucToBa.
A cbHIO TaKa M Ha YUMTEJHUTE MU IO aHrJMiicku eavk Hatanua l"eoprneBa. Esnena Yenuena u Pagoctnna
Bacunesa.

IL.II. Ta3u roauHa ABCTpajMiiCKOTO MaTEMATUYECKO C'bCTE3aHUE Ce ChCTOA Ha 1 aBryct. B Bba-
rapua ydactBaxa yuenuim ot Ilmoaus, Ctapa 3aropa, Bapua, Pyce, Copua u I'a6poso. ITo-moapo6ua
HHpopMalMA 3a TOBa M3IaHMEe Ha C’bCTe3aHMeTo ovakBaliTe B cienpauma 6poit Ha MaTemMaTuka mioc.

Poasma na J-p M. awc usnsanu Eszenus Cendoea
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VI gnac :
Ileno Becenmnos Heaxos (Codpus) — yauren Ms. Cumeonos
Ilersp Credanos Usanon (Codma) — yuuren Us. Cuveonon
Borgan Huxonos flaen (Codusa) — yuuren Us. Cumeonos -
Anexcannbp Beaukos Benuxos (Pyce) — yunrenxa M. I&oc'ra;wmona.
JMwantsp Borarmuos (Ilnosmus) '
Humursp Jlasapunos Bosnos (Pyce)
Ma.p'rms Kpymos Muros (Co:fbrm) ~ yuuren WUs. Cmeonos

?"P’?":”‘-'F"E"!“

VII luiac

1. Bopuc He'r.‘pOB Honunaxnos (Cocbmz) — yunrenxa JI. Mmeaa.

2. Kanosn Crosuos Kanpanos (I‘aﬁpono) yuuren Cr. Kanpanos

3. Mapusma Pymenosa Pagesa (Codus) — yuntenxa JI. Munvesa
4. llmu'r'bp Herxon ?ii,eqes (I‘aﬁpc(mo) - y'-m'rem{a. I Hapam:«xeaa{ :
6

7




YBakaeMu YeTHBPTORJACHHAIM, HETOKJIACHAIMA, MECTOKIACHANA M CeX-
MOKIACHUIU, B cieapamua OGpodl HAa CHWCAHMETO IIe CTAPTAPA TPETUAT
nopenen xoHkypc ,2Manuppane Ha raxanTa — yM+*“. 'oroBm yu cre xa 3a-
nounere? A nokaTo yakare, mopemasaure. Ilpemarame B HAKOJIKO 3a4a-
uM, KOMTO BamuTe BphcTHUNE or Pycua pemaBaxa B TAXHATA ONUMIIAALA
IO MaTeMaTMKa M B KOHKypcHTe Ha cumcammarta ,Kpanr® m ,Maremaru-

Ka B HIKOJe®,

AKO HAKOM OT 3anavdWrTe BU 3aTPYJHAT, NHUIIeTEe HU 3a OA

BUM M3nparuM TexHure pemrenma. [Ipemnmarame Bm m 3amadyumre oT HOBOTO
MaTeMaTH4YecKo c’heresanme Ha mMmeTo Ha Xurbp IHernp.

Ilpunarro pemasane!

3an. 1. ITocraBere ckobu B naABaTA
cTpaHa Ha w3pa3a 2:3:4:5:6 = 5 raxa,
Ye fia C€ NOAyUY BAPHO PaBEHCTBO.

3an. 2. Hanesm ca NPOMBBOIEH

ﬁpoﬁ $urypu ot suza “IH Cr‘notie're oT
TAX KBAAPAT.

3an. 3. 3a Hosa roguma B emmo
yunaume Tpabsa fa ce KymAT MOKOIAu
~ 3a BCEKM YUEHUK IO €IVH. 3Hae ce, ue

AKO IMOKOJAJUTE Ce KyISIT B ONAKOBKA IO
20 6posa, me TpabsaT 5 OHAKOBKM HDOBeYe,

OTKOJIKOTO aKO Te Cé KYIAT B ONAKOBKY IO
24 6pon. Koako ydenuxa uva B ToBa yum-
ave?

3an. 4. B emuda mecen, 6poAT Ha 1O~
HEeJETHULMTE € 0-PoAAM OT Dpos Ha BTOP-
HUILTE, a Gpom: Ha HemeaurTe — oT Opos
Ha cbOorure. Kaxss nem or cenMuUnAaTa €
narara 5 or Toam mecen?! Moske nu TO3U
Mecen Ja e gexempn‘?
. 3an.
IUCAHY ABAECET MBTY 1,1 n nBanecer nn-
Tu 1,11. Bavepraiire HAKOAKO OT UMCTATA,
TaKa 4e CyMAaTa Ha OcTaHATUTe ,II& ﬁfb,n;c
19 93 '

3ap;. 6. Mora.'r amn Aa, ce Hamepﬁ‘:[" : . ;
n ~ KOeTo ToBA € B*h:mmo, IIBeT'bT Ha rbm'*y-_

Rue e pamm Ha cﬁopa 1
ce aﬁocxmzae'

5. Ha mmer xaprus ca na-.

: .qe cyma'ra. Iia.“qe'rupu IIpOPBBOJII—HJ C'bce,q—_:

Ca Mo-JIeKu OT MCTUMHCKUTe. Kak ¢ moMomTa
Ha He mopedve oT 4 npeTeraaHna Aa OTKPU-
€M BCUYKM $almmBy MOHETH !

3an., 8. lageno e nsynudpeno ec-
TecTBeHO wumcio. IIpex Hero m 3anm Hero
3aIMCBAME YMCIO0TO, KOETO e ABa NhTH MOo-
roasmo ot Hero. llonyuasame mectipdpe-
HO YMCI0, KOoeTo e ToueH kBazpat. lla ce
HaMp¥ OAJEHOTO YMHCIIO.

3ax. 9. Hoaxo e srbiihT MEeXLY JYa-

cOBaTa WU MUHYTHaTa CTpPEeIKa, KODATOo Ma-

COBHUK'BLT NoKassa 23 u 45 muu?
3an. 10. B mgsa naBuavoHa HoOKa~

_ panu cToKa Ha enna M chma HeHa. Crex

eAHa CeaMUIa B 'bPBUS NaBMJINOH IEHATA
Guna mamanena c 10%, a caen ome emma
cepvuna — ysenuuena ¢ 20%. Bws Bropus

HaBIJIMOH CHeR ABE Ce MU neHa.'ra. Buna

yBenudena ¢ 10%. B xoit or npara nasu-
JIMIOHA CcAe] [OBEe CeXMULM LCHATA € Eiﬁna.:
o~ Hucxa?

3a,1,1 11. Bwpxy oﬁmoneﬂa. max-
MaTHa AbCKa ca mocTanenn N mapumm, N
uaps u N odunepa Taxa, ye HUKOA pury-
pa He ce HaMMpa m::,n y,zxapa, Ha ,upyra. Oa

HTe e 66:3 3Ha%me.

tmcsxa.ra. oT 1 ,zxo 16-' ";{Ho ;m ,x;pyro T&Ka,,f







mypuHaTa My e HamazaeHa c 10%. Kak ce e m3me-
HUIa romra?

A) nenpomenena B) ysesuuena c 1% B) mama-
nema ¢ 1% I') yBeanuena c 10% II) HamazeHa c

10%

5.14. Ilopany HeGiaronpusATHA THPTOBCKU YCJIIO-
BUA €IHa (UPMa HAMaJMJA LEHUTE Ha CTOKUTE CH
¢ 20%. Korarto ycnosuaTa ce nomo6puam, TA mo-
puiuia uenure ¢ 20%. Kakbs e o6umaT edekt o
M3MEHEHMETO ‘Ha LeHuTte 7 ;
A) mamanenue c 4% B) 6e3 npomana B) yBeau-
uenue ¢ 4% TI') namasenue c 10% 1) Hamasienune
c 2%

5.15. Ako egHa KoJia NpOMbTyBa Pa3CTOAHUE OT
150 kM cbc cpenna ckopoct 30 KM/4Y U ciex ToBa
ce B'bpPHe MO CbIMA NM'BbT CbC cpelHa ckopoct 50
KM/4, KaKBa € CpeJHaTa CKOPOCT 33 LAJIOTO I'bTY-
Bane?

A)35 B)40 B) 42,5 TI)80 .mO)375
3anaua Ha Xu11p Hernp. Xurhp Ilerhp U ome
20 aymm o6aaBasu Ha Kpbria Maca B XaHa. To-
rasa gourbiy Hactpaavn Xomka ¥ T'o TIOKaHWIIM Ha
cBo6oaHoTO nmBaiicer U BTOpo MAcTo. Cien Kato
. xamHaJ¥ U muifHasu, Xutsp IleTnp npeanoxkun aa
‘ce ,6poAT“ no Mocoka Ha YaCOBHMKOBATa CTpEJIKA,
KaTO BCEKU CeIMU HAIyCKa TPame3aTa, a KOWTO oc-
TaHe NocJelleH, Muaina cMetkata. XuTbp IleTnbp
3amoyHasl GpoeHeTo OTHAK'bIAE, TaKa Ye KaTo CTUr-
HaJl A0 celeM, HErOBOTO BHyUe I'bPBO HAaIyCHAJo
macata. IIpoabpkuin 6poeHETO, KATO BCEKU Cell-
MM CH 3aMMHABaJ, JOKATO OCTAHAJIM CaMO XMTBP
Ilervp u Hacrpamun Xomwxa. Hakpaa ce oka3sado,
ye Hactpaaun Xomka TpabGBa Aa NMiIaTH cMeTKa-
Ta. AKO HOMepMpaMe MeCTaTa OKOJo MacaTta c 1
A0 22 110 IoCoKa Ha YaCOBHMKOBATa CTPEJIKa, OT Koe
MAcTo € 3anouHan 6poeneto Xursp IleThp, Ha Koe
MsACTO € 6uilo BHYYeTO MYy M Ha Koe Toil camuAT?
OtroBop. BpoeHeto 3anouyBa ot MsAcTo HoMmep 6,
BHy4YeTo € Ha MACTo 12, Xutsp Ilerbp — Ha MACTO
21, a Hactpaaua Xopka — Ha MACTO 22.

6.1. Axo f(z) = 3z — 2, croiiHoCTTa Ha u3pasa
1+ f(2+ f(3)) e paBHa Ha
A)123 B)5 B)25 TI)26 0mo)29

6.2. CroliHocTTa Ha M3pa3a

(333+ 333 + 333)(33 +33+33)(3 +3 +3 + 2)33
3333

e paBHa Ha
A)3 B)9 B)27 T)81 1243

6.3. B MmaTeMaTH4YecKHM KiIy6 4jleHyBaJu II'bpBOHa-
uanHo 12 MomyeTa u 8 Momuuera. Bceaka ceamuua
ce 3alMcBajJu Mo 2 Momudera u 1 momye., Koako
yjieHa € UMaJ Kiy6bT, Korato 6poAT Ha MOMYeETa-

Ta U MOMMYETATA Ce U3PABHUAT

A)40 B)32 B)28 [)24 I)26

.6.4. IlBopbT ¢ pasmepu (B MeTpM), IOCOUYEHH Ha

yepTewxa, TpAb6Ba na 6'ble HATOpPEH, KATO Ha BCEKU
100 kB.M ce caarat 2,5 kr Top. Koako kumorpama
TOp ca Heo6XOoAMMHM?

5 15
10

20

24 24

40

A)1,9 B)19 B)20 T)190 I) 1900

6.5. Konko ca nByum¢ppeHnTe yncia, Ha KOUTO LUP-
paTa Ha HeCcEeTMIMTE € INO-ToJAMA OT UMppaTa Ha
eauHUIMTE? ’

A)99 B)90 B)60 I)45 I) 30

6.6. JIuuero Ha AABC c Bbpxose A(-2,2), B(4,3)
u C(0,5) e

A)7 B)8 B)15 TI)16 .O) 20

6.7. OkxosnnaTa NOBbLPXHWHA Ha LVIMHABLD € de-
TUPH I'BTU MO-MAJIKa OT II'bJIHATA MY IOB'bPXHHUHA.
O6embT Ha MAMHABLpa e 9. Ha KoJKo e paBHa
BHCOUYMHATa MYy ? ;
A)l1 B)2 B)3,14 N4 NO)6
6.8. AKo z e LAJIO YMCJIO HO-TOJIAMO OT 7, KOS OT
cleAHUTE z%poﬁu e Ha.ﬁ-MaJIxa.?‘+ 1 .

z z
N7 Bz Blggs D= B
6.9. Kytua ot cok mma ¢opMa Ha MPaBOBLI'bIEH
napaJenenunen ¢ pnbose a,b,c, kato a:b:c=2:
3:6. O6eMbT Ha KyTHATA € 972 Ky6.cM. Ha koiko

€ paBHa II'bJIHATA NOB'LPXHUHA Ha K)'Tﬂ.ﬂ'l‘&?
A) 648 B) 324 B) 720 T) 1000 II) 972

6.10. Tourute A, Ay, ..., Ay ca pa3siaMyH¥M TOYKH,
Nexamw Ha npaBaTa [, a ToukaTa Ajg He JIeXH Ha
l. BpoaTr Ha TPUBLI'BIHHUIMTE, YMMTO BBPXOBE ca

z—1

HAKOM TPU TOYKHU OT ToukuTe A, Az, ..., Ay, Alg, ©
A)9 B)10 B)19 Ir)36 )72
6.11. Ha Bcaka oT creHuTe Ha Ky6 c pB6 5 cMm

e 3ajielleHa NMPAaBMJIHA YETUPU'BI'bJIHA NMMPAMHUAA

ocHOBeH pb6 5 cM u BucoumHa 10 cm. O6eMbT Ha

MOJIy4YeHOTO 3BE€3HOBUIAHO TAJIO €.

A) 125 B) 250 B) 500 I') 625 1) 1750
111 1 1 1 1 1 1

6.12. Heka S = 1+§+§+Z+g+6+7+§+§+m.

Koe oT caeaunte uncna mma Haii-manka a6conoT-

Ha cTolHocT?

A)S-1 B)S-2 B)S-25 T)S-3 1N

S-3,14 S

6.13. Ha KoJiKO € paBHO YHCJIOTO @, aKO paBeHCT-
BOTO

(z? —bz+ 6)(z% + 5z + 4) = (22 —z—-2)(z? +az —12)
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€ M3II'bJIHEHO 3a BCAKa CTOMHOCT Ha z7

A)-6 B)-4 B)0 T)1 )8

6.14. Koako npaBobI'bJIHUKa MMa Ha YepTexa?

A)15 B)60 B)90 T) 100 ) 150

6.15. EmuH ckakaJer ce IpUABWKBA 10 IPaBa JIH-
HUsA, TIpPABEeMKM CKOKOBE C A'bJPKUHA OT 1 MeThbp M
ot 2 MeTpa. Ilo KOJIKO pa3sIMUHM HAYMHA CKaKaJe-
I'bT MOXKe Ja U3MHHe pa3cTofHMe oT 6 MeTpa?
A)6 B)12 B)13 T)15 021

3anaua Ba Xurep Ilersp. Bryuero Ha XHTBD
ITeTsp nomuTaIO AAMO CH KOJIKO XKbJITUIM MMa. Toit
OTroBOpPMIJI, Ye GpoAT UM He e mo-roiam oT 50000 u
Ce [1eJIM Ha BCUUYKM YMciia oT 2 Ao 13 ¢ uskmiouenue
Ha JBE€ OT TAX, KOUTO Ca MOCJENOBATEIHHU UMUCIIA.
Kosko ca xkbaTummre Ha Xutnbp Ilernp? - ’
Otrosop. 25740 »bATHIA. ‘

7.1. Kouko uesm HeoTpHMUATE/HH UKMCIa Ca pelle-
HHA Ha HEPaBEHCTBOTO

Zﬁ_ll(z+1) >3z-—-1_13—z?
3 6 3 2
A)0O B)1 B)2 I)5 IO)6

7.2.. CnuiaB Te¥H 2 Kr' U ce cbCTOM OT cpebpo u
MeJI, IPM TOBa MacaTa Ha cpebpoto e 14%% oT Ma-
caTa Ha MeATta. Koako e cpe6poTo B Ta3u cmiap 7
A) 0,17 kr B) 0,25 xr B) 0,37 xr T) 0,43
kr II) 0,55 kr

3

7.3. 3a BCAKO €CTECTBEHO UMCJIIO N YMCJIOTO N
ce ey Ha S

A)4 B)5 B)6 I')8 19

7.4. IHanen e AABC, AC = BC, AB = 24 cm,
Paapc = 88 cm. IIpes cpenata M Ha AC e moct-
pOeHa npaBa, IepleHMKyAApHa Ha AC, KOATO npe-
cuua orceukata BC B Touka N. Ha kosako e paBeH

mepuMeTbp'bT Ha AABN 7
A)18 B)29 B)30 TI)42 1) 56

~n

7.5. B ctapa kHMra mo MaTeMaTHKa YYeHUK HaMe-

PHJI cleAHATa 3adada: B wemupu xymuu uma obuo
100 6eau u vepnu monxu. Ja ce doxaxnce, we 8 nAKOA
om xymuume uma noxe ... ednoyeemnu monxu.” Koe
€ HEYEeTIMBOTO YUCJIO?

A)13 B)25 B)26 TI)49 I) 51

7.6. Kouko mesu umciia ca pelneHMA Ha HepaBeHC-
TBOTO 2|2 — 3| < |2| + 27 ’
A)0 B)6 B)7 I)10 1) 19

7.7. B cba ¢ 18 1 Boma noGapusm 6 a1 64%

50

pa3-

TBOp Ha CIMPT, a cllell ToBa oTjeau 6 1 oT mo-
JydeHus pa3TBOp. Ta3M ollepalMA MOBTOPMIIM OlIe
aBa bTU. KakBa e OKOHYaTeJiHaTa KOHIIEHTpalMA
Ha pa3tBopa’

A)17% B)25% B)37% T)43% 1) 55%

7.8. B paBuo6enpen 1panen ABCD nuaroHaixbT
AC e nepnenaukynapen na BC n AC e braomnoso-
BAlla Ha bI'bl DAB. Ha KoJKo e paBeH IepUMeTb-
PBT Ha Tpamnena, ako roJjiamarta ocHopa AB = 10
cMm?

A)14 B)18 B)25 I')27 1m)30

7. 9 Koe e Half-MaJIKOTO LAJIO YMCJIO, IO-TOJIAMO 0T
uucioro \/(V3 - 2) ?
A)-2 B)-1 B)0 )1 mO)2

7.10. B enna kytua uma 210 pasHouseTHn AvaMaH-
Ti: 50 uepBenn, 50 cuun, 50 3enenn, 50 kbaTH, a
OCTaHaJIUTe — UepHU M Gean. Kakbb e Hail-MaJKMAT

_ 6poit nmuaMaHTH, KOUTO TpAGBa Ja ce B3eMaT, TaKa

Ye MeXAy TAX Aa UMa He mo-Majko oT 10 enHon-
BEeTHU?

A)36 B)47 B)50 T) 106 .II) 200

7.11. IaneHo e ypaBHenueto (z ~ 1)a? +(7z+2)a =
8z + 1, kbaeTO MapaMeTbPBT @ € A0 UMCHO. 3a
KOJIKO CTOMHOCTM Ha @ BCUYKM PEIIEHUA Ha ypaBHe- -

+ HIETO Ca €CTECTBEHM uucaa?

A)0 B)1 B)2 I3 M5

7.12. B npaBobrbiaedn AABC xunmotenysata AB ce
Aesm ot BucounHata CH (H. € AB) Ha oTceukn, 3a
KOMTO € B cujla paBeHCTBoTO HB — HA = AC. Ha
KOJIKO Tpaayca e paBeH br'bia ABC?

A)30 B)36 B)45 TI')50 I) 60

* 7.13. Kosa e Haili-MaiKaTa CTOHHOCT Ha GyHKIMATA

f(z)=z—4/z+ 77
A)-2 B)0 B)1 I')3 m7

7.14. Kou ca mnocieaHute ase mMppyu Ha UMCJIOTO
919959

A)16 B)24 B)32 T)68 II)76

7.15. KakbB e Haili-rosemuaT Gpoii oCTpM briu B
NPOM3BOJIEH M3N'bKHAJ MHOTO'bI'bJIHUK?Y

AY2 B)3 B)4 I')5 )6

3anaua Ha Xu1pp Ilersp. Bemunx Xurbp Ile-
Tbp AOHECHJ OT TpaJUHATa KOWHMULA C AGBJIKM.
ITneMeHHMK'BT My TOMCKaJ eAHa A6GDbJKa, a UMYO-
TO OTTOBOPHJI C XMTPaTa CH YCMMBKA:

— Ha cbcensaTa smBajga macaT MOUTE YETHUPH OB-
e M a3 3a6esA3aX, Ye PA3CTOAHMATA MEXKAY THAX
PUEMaT TOYHO JB€ CTOMHOCTHA. AKO TM MM KayKelll
KOJIKO BHZAa (purypm morat Aa obpasysaT oBueTe,
3a BCAKa I03HaTa QUrypa Iie Nojydyuim A6bika.
Kouko aA6biaku Moke Ha MOJIyyd MoMYeTO?
Ozrosop. 6 A6baku.



PEIIEHUA HA 3AODAYUTE OT
- KOHTPOJIHUTE 3A MOM’95
(om cmp. 19)

ITspso xonmpoano

3anmaua 1. Tt kato A;) M Az HeXaT OT elHa M
cbila cTpaHa Ha O ciaenpa, ye 0A1104A=2) OOﬁAg
» 2

u 4 OAA; =3 OA3A. Cnenosarento -O—Z-; = 0h"
T.e. OA1.0A; = R?, kbaeto R e paMyc’hbT Ha OIM-
canaTa okoJio AABC okpbxuoct k. Tosa noka3sa,
ye Ay, By u Cy ca o6pa3ure Ha Ay, B; n C) upn
maBepcua | oruocuo k . Touxure O, A;, C u By
JexaT Ha oKpbrkHOCT k) ¢ amamersp OC. I(ky) e
npasata Az B;, xosito MusiaBa npes C (I(C)=C) n
ce monupa 1o k B Toukata C, 3amoTo k) ce gomvpa
no k. Cnenosatenno k e BrMcaHaTa OKPBKHOCT B
AA3BaCy u oT TeopeMaTa Ha UeBa JecHO ce BIK-
aa, ye AAy, BBy, CCs ce npecuyaT B eaHa TOUKa.
3anaua 2. Tpa6Gea Aa ce HAMEPAT BCUYMKH CTDO-
ropactsum ynxkumu f : N — N cbe cpofticTBoTo
f(f(2)) =3z 3a z € N. Torasa f(f(f(z))) = 3f(z),
XN f(3z) = 3f(z). Mo unayxumn

(1) f@rz)=3"f(z), = € N.

' ',T'bﬁ kato f(z) e crporo pactsma, To f() >z

_3a Bcako z. Ako f(zo) = zo moayuaBame _f(zo)

1) = 320 = 3(z0), Te. f(z0) = 0, wocro
ZMBOpeUMe. Cnenona.'rem{o flz) >z 3a BCa-
€ N. Torasa 1 < f(1) < F(fQV) =3, e

KO Z°

M) =2, f2)=3unf3)= 3f(1) = 6 Ilo MI{,IU'KHHH
. Ime AOKZKeM, de
23" 4+ m,
L =3"+m,0 < < 3"
(2) f(z)= 3n+la:03:l’ ™ ™

a.xoz_.23"+m 0<m<3"

Ilpu n = 0 ropHOTO paBEHCTBO e AoKa3aHo. Heka
(2) epcunazanmnz=3"t4+m, 0 < m< 3™ Or
(1) cneapa, ue f(3"+1) = 2.3+l u F(2.37+1) = 3"+2
T.e. uncnata f(3"14+m), m=1,2,..., 3" -1 cap
oTBopeHMA MHTepBak (2. 3"'H 3"+2) Cnenona.'rem{o
3 +m) =23+ ma3al<m< 3 — 1. To-
raBa 3a 0 < m < 3! — 1 umame f(2.3"t1 4+ m) =
f(F(3*t1 +m)) = 3n+2 4+ 3m. u wnayKwATa € 3a-
BbpIIEHA.

OcTaBa Aa ce npoBepH, Ye PYHKIMATA ned)mmpa.ua.
¢ (2) u3nbAHABA YCIIOBHETO.

3anmaua 3. Heka B = {bo,b1,b2,...}, kbaero b, e
YMCJIOTO, KOETO Ce MOJIy4aBa HPU NPOYUTAHETO HA
(p—1)-munua 3anuc Ha n B p-uuHa GpoifHa cucTeMa.
MHuoxecTBoTO B MMa caeiHMTe JBe CBOHCTBaA:

(a) 3a Beako a ¢ B cpmectsysa d > 0, TakoBa e
a—-kdeBs3ak=12...,p~1.

(6) B He cbabpia p-4ieHHA apUTMETHYHA IIporpe-
cHA.

51

(i) Hexa t(a,b) = 24. Hamexay a,a +1,.

flcHo e, ue b € B <> mmudpara p—1 He ce cpema B

p-wunua 3amuc Ha b. Toit kKato a ¢ B mose exHa ot
1M pUTe B p-UYHUA 3aTC Ha a e p—1. O3HauaBame
¢ d uyncnoro, uuiTo p-MUeH 3amMC ce MojydyaBa OT
TO3U Ha a, KaTo Bcudky Mdpu p — 1 ce 3amectar
c 1, a ocrananure c 0. Torasa e sAcHo, ue (a) e
Y30'LIHEHO.

3a na mokakewm (6), Heka a,a+d,...,a+ (p— 1)d
€ NpOU3BOJIHA apUTMeTMuHa nporpecus. (OzHaua-

. BaMe c f Hall-IsicHaTa HeHYJ/leBa IMPpa B p-UUHUA

3amuc Ha d M ¢ @ — c’bOTBeTHaTa IMPpa Ha a. To-
raBa a,a+ f,...,a+ (p—1)f e nbana cucrema ot
OCTAT'bUM MO MOAYJ P, KOETO MMOKa3Ba, Y€ p-WUHHUA
3alliC Ha MOHE eQHO UKMCJIO OT HPOrpeCHATa HE C'b-
Iabpxka mmppara p— 1.
Heka {a,}5L, e pemmuara oT yciaoBuero. Ilo un-
LY KIHMA Lie JOKaXKeM, 4e d, = b,. flcHo e, ue by = ap
vHeka a = b 3a 0 <k < n-—1. Ot (a) u me-
$¢MHUIMATA Ha 4, CleaBa, ue a, € B. Twit kato
a; > ap-1 = b4, T0 @, > b,. ITax or z;eq)nmnma
Ta Ha d, ¥ (6) caenpa, ue a, = b,. . ’
3anaua 4. 3a npoussonmm m,n € N umame 199x -
(m+5)+5f(n) f(199m+ 199 5+5n) =199f(m)+

5(n+199) T.e. (m+; f(m) f("“i’&)) kf(n_)s

Hexa (£(200) — f(1)) —= 199 = a u (f(6) = f(1)) 2 189

b OT ropHOTO paBEHCTBO cJjieABa, Ye 38 BCHAKO |

z€Nf(z+5)— f@) = an flz +199) ~ f(z) =bw

sHaun a,b € N. OcBen ToBa Mo MHAYKUMA CleABA,
ue f(.i‘+ 5.t) = f(z) + t.a. Torasa

fz+1)+ b= f(z +200) = f(z +5. 40) = f(z) + 40a

¥ 110 MHAYKIMAA HAMUDaMe, Ye 3a Beako n € N f(n) =
f)+ (n — 1)d, xvaero d = 40a — b. Cera ot pa-
BEHCTBOTO B YCJOBMETO JieCHO ciensa, ue f(1) =d
¥ 3Haun f(n) = f(1).n 3a Bcako n € N. Tbpcenure
ynxupn umat suaa fln) = c.n, kvaero ¢ € N.
3anmaua 5. (i) usmexkay uucaata a,a+1,...,a+5
(cborBéTHO b,b+1,...,b+5) uma 3 ueTHM — Heka
Te ca p,p+2,p+4 (C’bOTBeHTHO q,9+2, q+4) ¥ TOUHO
2, KOMTO ce HesAT Ha J — Heka Te ca 6k u 6k 4+ 3¢,
(51 = +1) (cborBeTHO 6! U 6]+ 3e2 (€2 = £1)). To-
raBa KOODIMHATHTe Ha cieauuTe 12 Touku He ca
B3auMHO mpocTu uMcaa (a,b), (a,b+ 2), (a,b+4),
(a+2,0), (a+2,06+2), (a+2,0+4), (a+4,d), (a+
4,b+2), (a+4,b+4), 6k+3ey1,6!), (6k+3¢c1,60+3¢7),
(6k, 6143€e2). Tbit KaTO BCHUKM Pa3rEHAAHN TOUKM
ca 36, cnexnsa ue t(a,d) < 24.

,a+95
KMMa. TOYHO eJHO, KOETO ce eV Ha 5 U OT pazc'bm-
ZIeHusTa B (i) cneasa, ye To TpAGBa Aa ce xeaM Ha
2 unu Ha 3. JlecHo ce BwkKIa, Ye HAK-MANKOTO @
c ToBa CBOICTBO € a = 6, T.e. Z-KOODIAMHATHUTE ca
6, 7, 8,9, 10, 11, Towpcum Takosa b, ye uamexny
yucnata b,b+1,...,0+5 na HaMa KpaTHu Ha 7 u 11
M UMCJIOTO, KOETO ce Hesv Ha 5 nma e yerHo. Jlec-



HO Ce BMXKIa, Ye TOBAa € M3N'bJHeHo mpu b = 26 u
£(6,26) = 24.

Ille nokaxem, 4e ypasHeHueto t(a,b) = 0 uMma pe-
menne. Jla npeanonoxum, de t(ag, bg) > 0 3a Hakou
ag,bg € N. Torasa cbmectByBa Touka (p, q), 3a Ko-
aro HO(p,q) = 1uag < p < ag+5, bg < g < bo+5.
Hexka p),ps,...,ps Ca BCHYKM TIPOCTH AeJMTENH Ha
yucaaTta dg,a0+ 1,...,80+ 5,b0,00+1,...,00+5 1
k =pips...p,. llle mokaxkem, ue t(ao+p.k, bo+q.k) <
t(ag,bo). Hexa (z,y) e Touxa, 3a KoATO @9 < = <
a0 +5, bp <y <bp+5m HOL(z,y) > 1. Torasa
cblecTByBa pi, Koeto Aem HO(z,y) u 3naum p
nenu HOI(z + kp,y + kq). Ocsen ToBa HOI(p +
kp,g+kq) = 1+ k > 1. Tosa moka3Ba McKaHO-
To HepaBeHcTBo. [loBTapsiiku ropHaTta mpoienypa
Heo6xoauMusa Gpoit I'bTH Ie MOAYUMM YUCIATA @ U
b, 3a kouro f(a,b) =0. :

3anaua 6. Heka toukute ca X1, Xs,...,X,. Os-
HauaBaMe ¢ a; 6posA Ha OTCeuykMTe C BpbXx X; M C
S; 6posA Ha OTCEUKUTE, KOMTO MMAT 3a BPbX MM
TouKaTa X; MJAM TaKbB, KOMTO € cBBp3aH ¢ X; C
oTceuyka. Heka Toukata X; € cBbp3aHa C OTCEUKH
¢ To4ykure Xj,,...,Xj, . ToraBa e scHo, ue §; =

n
a;j, +---+aj,,. Ocsen ToBa ES; = Z(aj1 +---4
1-1

ga;,,) = Ea‘, 3aM0TO B JIABATA CyMa BCAKO C'bOM-
paeMo a; y4JacTBa TOYHO a; wbTH. Jla mpeamoJo-
UM, Ye TBbpAEHUETO He e BApHo. ToraBa ¢— S; >

4q

1-2

n2
HepaBeHCTBa no.nyqa.Ba.Me, ye

(1)

3at=1,2,...,n 1 KaTo cbGepeM Te3n

Ot mpyra cTpaHa e ACHO, ue Ea; = 2q (B JNiABaTA
=1

CTpaHa BCAKA OTCEUYKA YYACTBA TOYHO ABa II'bTH) M

OT HEPABEHCTBOTO MEXKAY CPENHO aPUTMETHMYHO M

CpPeAHO KBaJAPaTU4YHO MOJydaBaMe

iS{ = iﬂ? > l
i=1

i=1

n 2 i
Eai = T:
i=1
KoeTo e npoTuBopeune c (1).
Bmopo xonmpoano
3amaua 1. JocTaTbuHo e ja JOKAKEM HepaBeHC-
TBOTO 3a HEOTPHMUATENHM z, ¥y M 2. Hamctuna, na

NPEATIOJIONKUM, Y€ T, Y U Z Ca NPOM3BOJHU YUCJHA.

ToraBa z2 —z+ 1> |z|> = |z|+ 1> 0, y* —y+ 1>
WP—=lyl+1>0u 22 —24+1>|z|2—|z]+1> 0. Ka-
TO YMHOXMM Te3W HEePaBEHCTBa M M3IOJI3BaMe, 4Ye
HEPABEHCTBOTO € M3IM'bAHEHO 3a |z|, |y| ¥ |z| momy-
yaBaMe
3@—z+ 1)y —y+1)(2®—z+1)>
3(1of? — [¢] + (Il — fyl + D[z — |1+ 1) >
(zy2)? + |zyz] + 1> (zy2)® + zyz + 1

Heka cera z, y u z ca HeoTpuuaTennu unuciaa. Ot
HEPABEHCTBOTO Ha XboJAEp CleABa, ue

(zyz)? +zyz+1<

5 2 +28+1 ¥ v +P+1 § 42841 §
3 3 : 3

OcraBa na ce mMpoBepH, Ye 3a BCAKO { € B CUIIa

6 3
’—i%f—l —t41.

e TaKa, 3allloTO cJie] TMOBAMIaHE Ha 3-Ta cTemneH M

HEPaBEHCTBOTO < t? ToBa

npeobGpa3yBaHe ce BikJla, Ye TO € €KBUBAJEHTHO Ha

(t—=1)42t2-t+2)>0.

3anaua 2. I[Ile uznon3BaMe MHAYKIMA OTHOCTHO 1.
Hpu n = 3 Bcuuko e sacHo. 3a mpexoxa n — n+1
na 3aGenexum, ye pu n > 4 TouxkaTa P BUHArH Jie-
KM B'bB BHTPEIIHOCTTa Ha €IMH OT n-bI'bJIHMUMTE,
nonydenu ot (n + 1)-brujaHuka upe3 U3TpPUBaHE Ha
HAKoit Bpbx. HaucTuHa, Toukata P e BbTpelHa 3a
MoHe eIMH OT TPUbI'bJHUIIMTe AyAzAs u AzA4As.
Hpu n = 4 ToBa TBBLpAEHUE HE € BAPHO, CaMO KO-
rato P e mpeceyHaTa TOYKa Ha [JMAarOHAJMUTE, HO B
TO3U cayuail TBbPIAEeHMETO Ha 3aJayaTa € OUYEBHA-
Ho. Ciel0BaTelITO MOXEM Jla TIpeAmnoiarame, ye P
nexu BbTpe B A1 Ay, .. A,. Karo usnonssame uH-
AYKTMBHOTO IPEANOJIOKEHNE OCTaHA. Ja MOKaXKeM,
ye moHe eiuH oT braute ArPApq, K = 1,2,...,n
He € 0CTbp. AKo AIPA,..H > 90° BCHUKO € IOKa-
3aHo. AKo 4 A1 PAn; < 90° uma uHIeKC k, 3a Koii-
T0 4 Ar41PAr (M3MepBaH B NON0KUTENHA NIOCOKA)
e mexxay 90° u 270°. ToBa o3HauaBa, Ye eJeMEH-
TapHO TEOMETPUYHMAT bI'bN Any) PAg He € ocTBD.
3anmaua 3. (i) Honarame a, = 2™.3¥+"~1. Torasa
@ans1) = p(2m.351n) = gm—1 9 gk4n-1 = 4

(i) Hda npeanonoxum, ye a; He e oT Buma 2F.3™,
Te. ay = 2™.3Fpft .. .p¥*, kbaeTo s> 1, a, > 1 m
ps > 5. ToraBa ot (i) cieipa, Ye BCeKM UJ€H Ha
p-peanuaTa He € ot Buma 2™.3%. Ot mpyra crpa-
Ha (@) e YeTHO YMcJo Npu a > 2 U clelloBaTeNHO
m2>1.

Heka n e ecrectBeHo umucio u n = 2* M, KbleTo
M > 1. Torasa ¢(n) = 2*~1p(M) u Tbit kKaTo p(M)
€ UeTHO ClIeiBa, Ye cTeneHTa Ha 2 B (M) e mo-mau-
Ka oT Ta3u B n caMo npu M = 1. Taka cremneHTa
Ha 2 B'BB BCAKO a; He HAAMWHABa Ta3u B d;_) M T.H.,
T.e. He HagmuHaBa m. IoHexke pemuiaTa e Ge3k-
paiiHa, TO cbiecTBYyBa mo U s € N, ye 3a t > s
cTeneHTa Ha 2 B a: € paBHa Ha mg. CienosaTed-
HO a; = 2™°.p{*, KblleTo p; e mpocTo uuciao (akKo a
MMa [Ba Pa3JIMUHO NPOCTU HENUTENH, TO CTENEeHTa
Ha 2 B ai_ e € IO-TOJIAMA OT myp).

Heka agq = 2™° P4yt Torasa a; = p(2™e. Piytt) =
2mo=1 plit™ Y(pig1 ~ 1). Twit kato piyy > 3 npu

‘at4+1 > 1 cnemBa, ye a; UMa MMOHe IBa HEUYETHU

NPOCTU AENUTENA, KOETO € HeBb3MoxHo. Cielo-
BaTesHO op41 = 1. W Taka mpu t > s monyyaBame
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a; = 2™°.p;, p; e mpocTo M p; > 5. Torasa 2™'p; =
p(2™0pg1) = 2™ (pryy — 1), Tee. pry1 = 2pc + 1.
Ortyk pryr = 25ps + 2 —13a k € N. Ho npu
k= p; — 1 cnensa, de p; NeM Ptqr, KOETO € HEBDb3-
MOXKHO. )
3anaua 4. [o6pe usBecTHO e, ye nipasute AD, FC
U EB ce npecuyaT B e[Ha TOUKa, KOATO O3HAYABaMe
¢ P, Ot snucanus yetupunrvinuk ABDE cuensa,

ye AAPB ~ AEPD u %% = % Aﬂanorw-mo
CD_PC EF _PE 3y
Cnenoaa:re:mo

AF ~ PA" BC ™ PC
AB CD EF PA PC PE _

DE AF BC ~_ PE PA PC

3amaua 5. Heka N e mpoM3BOJIHO MHOMKECTBO OT
nojieTa Ha A'bCKaTa. EanHo mojae ot N e HapMya-
M€ M30JIMpPaHO, aKo ChCEAHHTE MYy MoJNeTa IO XO-
PM30HTAJ M BepTHKaJ He MpuHajiexaT Ha N. la
03HaUMM C kq, ko, k3 u k4 YETMPHUTE BP'bXHHM MOJIETA
Ha 1'bcKa 4xX 4 1 HeKa b € GPOAT Ha MHOMKECTBATa OT
MoJieTa, 33 KOMTO HAKoe OT IoJietaTa ki, ko, k3, ks €
msosmpano. Heka G C {ky, ko, k3, k4} ¥ na.o3HaUMM
¢ bg GpoA Ha MHOMKecTBaTa OT I0JieTa, 3a KOMTO
BCHUKU ToNeTa oT G ca usonupanu. Ot dopmyia-
Ta 3a BKJIOUBaHE M U3KJIIOUBaHE MMOJIyyaBaMe

Zbc—-zba+zba—zba

|G|=1 |G|=2 |G|=3 |G|=4

(Tyx |G| osnauaBa 6pos Ha eJeMEHTUTE Ha MHO-
xectBoTo G.)

Ila oTGenexxmM, de BCAKO moJie k; “Ma TOuHO mae
C'bCEeJHM I0JIeTa MO XOPHU3OHTAJ M BEPTHKAJ U He
C'BUIECTBYBA IMOJI€ C'bCEIHO [0 XOPHU30HTAJ UJIH Bep-
THKaJl eIHOBpPEMeHHO Ha ABe moJera k; u kj. Cue-

Gl=1i b = 216—3:‘ T

J0BaTENHO, aKo =1, 10 bg = . Torama

— 4 16-3 4 16-6 4 16-9 _ 4 16-12 __
b= (1) (e (32 (0

—216 Z( 1)‘()2-3'— =

£=0

—21 (1 -273)* —1) = 216 916 (gy

Ioneske Bcako moiye € T-MHOXKECTBO U H30JMPAHO
HoJe, To BbPXY I'bCKaTa MMa rmoHe b — 4 MHOMec-
TBa OT TI0JIeTa, KOWTO He ca T-MHOXecTBa. JlecHo
MOraT [a Ceé MOCTPOAT omle 5 MHOMXeCTBa OT IIO-
jieTa, KOUTO He ca T-MHOXKecTBa M HAMAT M30JIH-
PaHM KIeTKH, T.e. Te3d MHOXKECTBa ca ToHe b+ 1.
Heka t e 6posat Ha T-MmuoxkecTBaTa. Torasa { <

7\* 7\* t 7N
27-2742 (8) 2 (8) » 1€ 315 < (8)

0,58...< 0,59. C ToBa 3aljavyaTa e peilleHa.
3anaua 6. Heka d e crenenta Ha noymuoma P(z).
CbinecTByBa moJuMHOM @Q(z) oT cremeH Hali-MHOro

d, umitto KoepuuMeHTH ca pauvoHannu U Q(i) = ¢;
3ai=0,1,2,...,d. llonunomsbT Q(z) uMa BUAA

Q(z) = qoLo(z) + 1 L1(z) + - - - + qaLa(z),

()

i—J

(Q(z) ce napuua MHTeproNalMoHeH NoJKUHOM Ha Jlar-
paHX.)

Ille nokaxeM, e ¢, = @(n) 3a Bcako n. Heka k > 1
e ofIMAT 3HAMeHaTeJ Ha KoepUIMeHTUTEe Ha Q(z)
ur, =k(Q(n)—gn). ToraBari=ro=.--=r3=0.
OT ycioBMeTO cliefiBa, Ye M — N e Ty — Ty 32
npouzsoann m > n > 0. Toit kato |r,| < k(Jg(n)] +
lgn]) < k(JQ(n)|+ P(n)) ciensa, ye chbuiecTBYBa MO-
savHOM R(z) oT crenen naii-mHoro d, 3a kofiTo |r,| <
R(n) 3a Bcsiko n.

3aBcako n > du 0 <i<duncaoro n—1 genu ry, —
r; = rn. Caenobatemno HOK(n—1,n—-2,...,n—d)
LEeJH Ty .

JIema. C'bmecTByBa. unciao N takoBa, ue HOK(n—
I,n—2,...,n—d)>R(n)npu n > N.
JDoxaszarencreo. llle usnonssame $akta, ue 32
IIPOM3BOJIHMA €CTECTBEHU UNCAA 31, a2, ..., m € B CH-
Jla HepaBeHCTBOTO

KbIeTo

Liz)= ]

0gige
Jke

aias ...a,

HOI[(a;, aj)

)aﬂl) Z

(*) HOK(alaa2y P

II

1<i<ji<m

To caenBa ot HaBaloAeHUETO, Ye aKO €; € CTENEH-
Ta, C KOATO €IHO IPOCTO UUCJIO P y4YacTBa B pa3-
JaraHeTo Ha a;, TO CTeIleHTa Ha P B pa3JlaraHeTo
ta HOK(ay,ay,...,an) e max(e1,...,em), a Ta3u B
pasylaraHeTo Ha JACHATA YACT Ha (*) e e;+eg+-- -+
m = L1<i<j<m Min(ei, e;). Tbit kaTo

[ HOL(n—i,n—j)= J] HOMA(n—i,j—i)<

0gi<i<d 1<i<i<d
II G-0=4
1<i<i<d
oT (*) ciensa, 4e
HOK(n,n—-1,...,n—d) > n(n—1)...(n—d)

A

- Toit kaTo mAcHaTa YacT e oT cTeneH d 4+ 1 oTHoc-

THO N cJiefBa, 4Ye NPU AOCTATHYHO TOJIEeMH N THA €
no-roasiMa ot R(n).

Tit kato HOK(n,n—1,...,n—~d) neau r, u R(n) >
|ra| oT nemara cnensa, e r, = 0 npu n > N. To-
raba r, = 0 M 1pu n < N, 3a0TO 3a MPOU3BOJHO
m > N uMcjloTo m = n AeJM r,, — 1y = —r,. Clle-

- AOBATENHO Ty, = 0 M 3HaUM ¢, = (n) 3a BCsaKo n.

53



XX Pycka onuMOouana 0o MaTeMaTHKa
(om cmp. 30)
Bropu eran
VIII knac

. Orr. la! ,

. YpaBHEeHHETO HAMA pelieHHeE.

. Usnonssaiite, ye AA001 = ACOA;.

. Orr. 2.

5. UNznoasysalite, ye ot 1-Bu no 28-mu uMa 4 Hene-
JM, KaTo TouHo 2 ca Ha 4yéTHM gatu. OTr. cpana.

[ I

IX xaac

1. HepaBencTBoTo e paBHoCMIHO Ha 4z2 42 > 0.
2. Ananorununo na VIIL3.
3. Hexka A u B ca cboTBeTHO OpoAT Ha YMCIa-
Ta B 'bpBaTa M BTopaTa rpymna, a C e Gpoatr Ha
- umcaaTa ot 1 g0 10%, kouTo ce nenar Ha 11 ¥ Ha
- 13. ToraBa A+ C e 6poAT Ha uKMCHaTa, AENAIIM CE
Ha 11, a B4+ C - nensmum ce Ha 13. SAcHo e, ue
A+C>B+C 1.6 A > B.
4. Heka A, B u C ca BBbpXoBeTE Ha Tpn'br'bmmxa.,
Moctpoasame b3 A; u By, 3a xouto ABA;C u
BCBy A ca ycnopeannum. ThpceHaTa TouKa € mpe-
ceuHaTa Touka Ha npasuTe AA; m BB
5. IoGexnasa BropusaT urpad. HeroBarta ctpaTe-
TUA € Cjle]l BCEKH XOJ Ha II'b PBUA nfpaq Aa MoCTaBs
MMOHKaTa B KBaJpaTuye OT AMACOHAJa, 'C'bIbpPXKall
Ha#-I0JIHOTO JIABO KBaJpaT4e.

X kiaac

1. Orr. MpaBute y =z u y = —z — 1 6e3 ToukMTE
(0’0)’ (0:,"1): ("1)0)’ (—1’_1)' ‘
2. Orr. S_l_'%‘_§_2_

3. HanoxnspaiiTe MpMU3HALMTE 3a MeJIcHUE Ha 3 U 9
Kourpamnpumep 32 1. B) e A = 9.

1\ 2
4. Mznonzsaiite, ye (z+;) =

T.€. T+ — =
z
5. Ileyenn nbpBUAT Urpay. Bk ynbTBaHeTO KbM

IX.5
XI xaac

2. T kato 1,5 > /2, cnensBa, ue AN = 1,5 n
AM =1,25. Torapa NC=0,5, MB=0,75u MN =
V1+(0,75=0,5)2 = V17/4.

3. Heka a, = 9,a,, = 21, a; = 37 n d e pa3nnkara Ha
nporpecusra. ToraBa (m —n)d = 12,(k —m)d = 16
u 3HauM (k—2m +n)d = 4. Heka k — 2m + n = p.
ToraBa pd = 4 M 3HAUM G439, = 1993.

b
4. WUznonspaiite, ue tg ¢ -; A =-—ucosr=
1—tg22 aZ —3?
—1+tg2§' Orr. cos(a+f) = IR |

5. Kato M3mon3BaTte KkBagpaT 2 X 2, IOKayKeTe, Yye C
noMolIlTa Ha 3 X0o4a MOXe JAa ce IPOMeHHU LBeTa Ha
TOYHO eJiHa KJIeTKa B Hero.

Tperu etan
VIII kaac

1. Bwxk XI.1.

2. Bmx IX.2. .

3. HWaznonspaiiTe, ye mpousBedeHNETO Ha 4 mocie-
JOBaTEJIHA YUCJla ce NeJiM Ha 8.

Orr. He cbiecTByBaT.

4. Brx 1X 4.

5. CymaTa OT TOYKUTE BbPXy [IJOUMTE Ha II'bileH
KOMIIJIEKT JOMUHO € paBHa Ha 168. Txit kaTo 168.11
< 1994 < 168.12 = 2016, cnensa, Ye ca U3MOJN3BAHHU
12 xoMmuiekTa M ca MaXHATHM ABE IUIouM ¢ Gpoii Ha
ToukMTe, paBeH Ha 2016 — 1994 = 22. CaenosaTenHo
ca MaxHaTHv maouxku “ 5 —6”.

6. Bmx IX.5.

7. Bk IX.6.

8. Heka E e Touka Bbpxy nmpaBata AD, 3a KoATo
EBJJAC v nexa BG e MeamaHaTa B NPaBObI'bIHAA
AEBD. lokakete, ye B(G e paBHa Ha cpeaHaTa
oTcevyka Ha Tparerna.

IX kaac

1. Heka n = pq (p m q ca npoctn umcna). Toraba
p+q =999 u exHo oT unciarta e yeTHo. Heka p = 2.
Torasa q = 997 n n = 1994.

2. Heka 4 MAC = 4 BAN = a n 4 NAM =
Y ANM = 3. Toraba JA =JC,JA = 2a+ 8
nJC=180°—-a—28, re. JCAN =a+ = 60°.

3. Ila nonychem npotusHoTo. Torapa a? < be, b? <
ac u ¢ < ab. Karo yMHOXXMM Te3u HepaBeHCTBa (3a-
wo umaMe npaso?), moiyuaBame a®bic? < a?b%c?,
KOETO € MpoTUBOopeYne.

4. Ila pasrienaMe TpHM KBazpaTa c obur BpbX, Koi-
To € BpbX Ha Ky6Ga. Tesu kBaapaTu ca ouseremu
pa3samuHo. MMame TouHo 8 TakuBa Tpoiiku, T.e. He
noBede oT 8 KBaJpaTa ca ouBeTeHM eqHakBo. Jlaiite
npy¥Mep Ha TaKOBa oLBETSABaHe.

5. Homepupame XOpH30HTAJNNTE HA AHCKATa TOC-
AenoBaTeNHO ¢ uncaaTa o1 0 mo 9. CymarTa oT Ho-
MepaTa Ha XOPU3OHTAJIKTE, BbPXY KOUTO ca pa3mo-
JIOXKEHM TYJIOBETE, He MPOMEHA YETHOCTTA CH ClIe]
Bcekn xoa. II'spBoHadasHO TA € GMia HedyeTHa (9-'2}—0
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= 45), a B kpasa — Hysna. CienoBaTesHO He € B'b3-
MOXXHO BCHUKM IyJIOBE A3 Ce MOCTABAT BbPXY JAOJI-
HWSA XOPHM3OHTAJ.

6. Heka z; u z2 ca KOpeHUTe Ha ypaBHeHHeTOo. To-
raBa zj+Z2 = —a,Z1Z3 = G ¥ 3HaAUM T; U T2 Ca LETHN
yucaa,; 3a KouTo (z3+1)(z2+1) = z1+zo+2122+1 =
1. Otr. a=0wmwma = 4.

7. Hokaxkere, ye okosio C M N B Moxke Za ce onuile
OKP'BXKHOCT.

8. HspbpmBaMe naneHaTa omepauua ¢ ToM 1, a
cJie]] TOBa C BCUYKH, KOUTO ca BJABO oT Hero. Cnen
TOBa NIPABMM CBIIOTO ¢ ToM 10 M ¢ ToMOBeTe BAACHO
ot Hero. Taka TomM 1 1 ToM 10 3aeMaT MecTaTa cH.
[To-HaTaTbK AelicTBaMe aHaJIOTMYHO. C TOMOBeTE 2
n9urTH

X kanac

1. Heka p; e k-toTo mpocTo umucno, P, = p1p2...pk

U Pp — Py = 30000. Tbit kaTo P, ce neau Ha Py, n

npoctutTe Aenntenu Ha 30 000 ca 2, 3 u 5, caensa,

ye m < 3. Ako m < 3, 10 P, — P, He ce neJmHa.S,

T.e. m= 3. Cera P,, =30 u P, = 3030.

2. PasraeknaHure cyMH MOTAT Ja NPUEMAT CTOM-

HoctH oT 0 mo 19. IokakeTe, ue BcHukH Te3u 20
 CTOMHOCTM He MOTaT Ha Ce NMOJy4YaT, a Cjiell TOBa

nalite npuMep 3a 19 pas3jMyHU CyMH.

3. Heka M € AB u BC = MC(BC < AB). Torasa

3 BMC =3 MBC =175°, § BCM =30°, J MCA =,

45°. AHaJIOrMYHO CBLHIECTBYBa TOouKa N € 'AC, 3a
= MN u 4 MNC = 45°. Cnenoparesn-

Ho AAPQ = AANM (3amo?) n AM = AQ, T.e.

M =Q. Taka CQ = MC = BC.

4. 3anumeTe HEpaBEHCTBOTO B'LB BUIa

24+ 20z-1)%?+(@-2)>0. Ormr. a=2.

5. HepaBeHCTB(;’i‘O ce 3alMcBa BbB BHIa

(a—b)*(ab+a+b)>0.

6. WznonspaiiTe, ue €IHO €CTECTBEHO UMCIIO UMa

HeueTeH Gpoil JesUTENU TOraBa M CaMO TOTaBa, KO-

raTo € TOYEH KBaJpaT.

Otr. He moxe.

7. Ilokaxere, ye ASKM ~ ASNO u 31aun

I MKO+ 4ONM = 180°.

8. B mwammumoHaTa ca pa3urpany obmo 2.18.17 =

612 TouKH, T.€. MOCKOBCKUTE O0TGOpPHM ca MMaJim 06-

mo 306 1. To3au c Haif-MHOr'O TOYKM MMa IoHe 54

(zamo 7). Jla mpeamosioxkum, ue TB'bPAEHUETO He €

psapuo. ToraBa npusbopuTe ca MMaJin o6IIO NIOHe

57+ 56 + 55 = 168 T. OcBeH ToBa HEMOCKOBCKHUTE

oT6opH, KOUTO He Ca MPU3bODH, Ca Pa3urpaliu Mo-

Mexay cu 9.8.2 = 144 1. CuenoBaTe/HO HEMOCKOB-

ckute oT6opH MMaT mone 168 + 144 = 312 t., xKoeTo

€ MpOTHUBOpeYne.

XI knac

1. He e BapHo! Jlaifte mpumMep.
2. TBbpaeHneTro ciieiBa OT Tb¥KIECTBOTO

b ¢ a a b ¢

3. Ilokaxkere, ue By € 01432, By € O, A3, B; € 0243
u By € O2A4. '

4. Cpenara Ha oTceykaTa, CbeAMHABAILA BbPXOBe-
Te Ha MapabosiNTe, € EHT'bD Ha CMMeTpUs 3a Ou-
rypara, obpasybaHa oT Tax. ClexoBaTesHO pa3-
TIEKAAHUAT YETUPUBI'BIHUK € IEHTPaJIHO-CHUMET-
pHUEH.

5. Ot ycnoBmeto ciienBa, uye B'bB BCEKM BCEKH PeXl
M BCEKM CTHJI0 € pa3snojiodKeH TOUHO MO €AMH TOI.
Ako B KBaZpaT n X n HAMA TOH, TO B OCTAHAJMTE
n — 1 pena me MMaMe TouyHo n — 1 Toma, a B ocTa-
HaJuTe n — 1 cTbaba — TouHo n — 1 Tona. Torasa
o6muAT 6poli TONOBE He € MO-ToJIAM OT 2n— 2, npo-
THUBOpEYHNeE. .

6. Heka N e touka ot mpaBata AB, 3a KoATO

DN||CE v nexka P = DNNBF. Toraba EN =CD =
BK BE 1

KP _EN 2

abe

2BE w 3Haum

Ot ABKC ~ AFPD caenpa, ue FP = %BK, T.e.
3 KF 3

Or AKDP ~ ABMK nony4aBame BM =2,

Heka Spxm = S. Torasa SKBMD = Spxkm +

Skmp = 3S. SkFp = — - Skpp = 3S.

KP
7. Jla npeamnosioskuM, ue ThpCeHOTO pa3desifgHe Cb-

. HlecTBYBa. Torasa CyMaTa Ha 4YHMCJIaTa B'bB BCAKa

oT rpymuTe ce geau Ha 4 (3amo 7) ¥ 3HauM cymaTa
Ha BCUYKUTe uncia 142+ --+4n = 2p(4n+1) cpmo
ce ey Ha 4. ToBa € BBb3MOXXHO CaMo, aKo 1 € YeT-
Ho uuciao. O6partHo, ako n = 2k, TakoBa pa3nejiAaHe
cbuecTByBa. 3a ueata nonaraMe A; = {8i+1,8i+
3,8i{+8,8i+4} m B; = {8i+6,8i+ 7,8i + 2,8i + 5}

-3at=0,1,2,...,Fk—-1.

8. Paszgename 8-Te MaskM mapajeiiemMnena Ha 4
ABOMKH, CbA'bP>KAIIY MPOTUBOMNOJJOXKHU BbPXOBe Ha
nanenus napanienenunen. Ile mokaskeMm, ye oGeMbT
Ha NOHEe €IMH OT NapaJielIeNUIIeUTe B eAHa ABOMHKa
He € MO-TOJIAM OT % oT obema V Ha manmenns.

Heka a,b,¢ u z,y,z ca nbJkMHUTE Ha pebpara Ha
NapaJiejieUNeUTe B eHa ABOiiKa, a Vi u V3 — Tex-
Hute obemu. ToraBa a+ z, b+ y, ¢+ 2 ca ABA-
KMHUTe Ha pebpara Ha HaleHWA NapaJdiefienunen.
Ho (a + z)(b + y)(c + z) > 2/az - 2/by - 2 /cz, T.ec.

V2> 64ViV,. Ortyk mm Vi < 3V, mm Vo < 3V
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IIpodsaxcenue om cmp. 34

Pemenue (oo nues sa A. Acéﬁon). Heka EF =
kmg, FD = kmy, DE = km, (Bxk. ueprexka). Tooid

c
:a’ro AABM ~ AEDM, To EM - T = EM =
me

ks pyt. DM

AM. Awnanormuno FM =

c a ;
?CM. Karo B3emem npeasun, ue MAMD
MB.ME = MC.MF, uamupaMe

my  m,

) MA:MB:MC=22.2%.

, . a b c
Cera nma pasriegaMe TouykaTa P, 3a KosaTo
a20A + b20B + ¢*0C

a2 + b2 + cZ

(ToBa e npeceunaTa TOYKa Ha CUMeIMaHUTE B
AABC, B%. cn. Marematuka mioc, 1993/6p. 1,
ctp. 14-17.)

—_—
Axo CCj e cumeamanaTa ipe3 Bbpxa C, To CCy =

OP =

a2CA + b2CB oab
B Y Ot1TykK Ha.MMp:.Me 20’0’1 =
PC a?+b

m¢.2’II;'bﬁ KaTo CC. T FYRET T; bPC -

ave e _ abc .
21kt o Ananoruuno PA = PR S
e PB= 2abe - m CnenoBaTesHoO:
a’ T at4b2+4c¢2 b 211 HO:
2 PA:PB:pCc="T0 0 e

a b c

[Monyunxme, ue aBere Toukn M u P ynosieTBopsA-
BaT ycaosuata (1) u (2). Tit kato Anosonnenure

OKP'B3KHOCTH

ce IpecuyaT B eHa BbTPEIIHA 32 OIMCAHATA OKOJIO.
AABC okpbxknocT (Touka M) M emHa BbHIHA 3a
Hea Touka (B. 3a HoBeue moapoGHocTH cm. Ma-
TemaTuKa Iumoc 1994/6p. 3, ctp. 13-19 u 6p. 4,

. —
ctp. 24-32.), To P = M. Cuaenosateano OM =
a204 + b*0B + 20C

a? + b2 + c?
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M+54. Heka a ¥ b ca B3aMMHO NPOCTU ecCTeCT-
penu uncia. Ila ce mokaxe, Ue C’hbIleCTBYBa €CTeC-
TBEHO 4MCJO n, TakoBa 4e n" = a(mod b) m n" =

b(mod a).
(Tp. Cpuropos, 11 kx., HIIMI', Co¢pun))

Pemenne. Ille n3nonspaMe ciieHNTe TOMOIIHH
TB'bpACHMSA:

Jlema 1. Heka p,q,r € N u (p,¢q) = 1. Torasa
cbiectByBa t € N, TakoBa ue (p+ ¢f,r) = 1.

lloka3aTescTBOTO Ha To3U AobGpe u3BecTeH PakT
ce CbAbpKa HampuMep B KHUrata HA CepIMHCKM
2280 3a0ax no saemenmapnoill meopuu xucea”, Moc-
KBa, 1968, (sanaua 64). :

Jlema 2. Heka y,2 € N u (y,z) = 1. Torasa
cbitectByBa m € N, TakoBa ue z™ = m(mod y).

Iloka3aTesCcTBOTO 1€ MPOBEAEM C MHAYKUMA MO
y (npu y = 1 TBBLpAeHMeTO € oueBMAHO). MoxeM na
cuurtaMe, 4Ye z > 1 (mpu z = 1 B3emame Hampumep
m=y+1). Hekay > 1ud= (y,¢(y)). Toit kaTo
d < ¢(y) < ym(z,d) =1, cbraacHo MHAYKIHOH-
HOTO MpeNoIoKeHne c'bllecTByBa Mo € N, Takosa
ye 2™ = mg(mod d). OT TBEAeCTBOTO Ha Beay,

v, e

d d

zMe —my
————— € N necno cnensa, 4ye c’bIeCTBYBAT

U oT
nenu uuciaa r > 0 U s > 0, TakuBa ue z™° — mg +
ry = sp(y). OT TeopemaTa Ha Ojtnep umame 2¥W) =
1{mod y) u, i kaTo p(y) mean 2™° — mg + ry, no-
nyuasaMe z* " ~™9+"Y = 1(mod y). ToBa cpaBHenue
€ PaBHOCHIIHO C 2° "+ = 2™ 4 ry(mod y). Taxa
uncoro m = 2™ +ry € N n 2™ = m(mod y), ¢
KO€TO TBbPIAEHUETO € AOKA3aHO.

Jlema 3. Heka z,y € N u' (2,y) = 1. Torasa
cpimecrByBa m € N, TakoBa ue mz™ = 1(mod y).

IlelicTBUTeNHO, THii KaTo (2,y) = 1, caenpa (Hamn-
pUMep OT T'HEAECTBOTO Ha Besy), 4e cbmecTsy-
Ba z € N, TakoBa 4e zz = 1(mod y). OueBumo
(y,2) = 1 n ToraBa cwbriacHo Jlema 2 cbmecTyBa
m € N, takoBa ue 2™ = m(mod y). OTTyK moayva-
BaMe (zz)™ = mz™(mod y), T.e. mz™ = 1(mod y),
€ KOETO TB'bPIAEHUETO € A0Ka3aHo.

Cera npucTblIBaMe KbM DellleHUETO Ha 3ajaya-
ta. Heka a,b € N u (a,b) = 1. Torasa (a + b,ab) =
1. EcTecTBeHO UMCIO N, YAOBIETBOPABAINO YCJO-
BusAta n® = a(mod b) u n" = b(mod a), we THLP-
CvM BBB BUIa N (a+b+tab)™, t € N, me

‘N. Cwmraacho Jlema 1 cpmecrsysa t € N, Tako-

Ba ue (a + b+ tab,p(ab)) = 1. Torasa chriacHo
Jlema 3 cbmecrsyBa m € N, TakosBa ue m(a + b+
tab)™ = 1(mod ¢(ab)). Heka t 1 m ca u3abpauu no
TO3M HaunH U n = (a+b+tab)™. B yacTtHOCT, mn =
1(mod ¢(ab)). Ot TeopemaTa Ha Oiinep nmame (a+
b)¥(#%) = 1(mod ab) u, THit KaTo p(ab) nesm mn — 1,
cnensa (a+ b)™~! = 1(mod ab), T.e. (a +b)™
a + b(mod ab), Cera nmame n® = (a + b + tab)™® =
(a+b)™" =a+ b(mod ab). OrTyk nonyuasame, ue
n" = a(mod b) n n" = b(mod a). C ToBa 3amauaTa

€ pelieHa. -
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