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OpraHu3upaT Cce€ KOHKypCH C
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Hparu unrarenu,

MN3munaaxa 20 roguHU OT MHPBOTO H3JaHWE HA OBITAPCKU €3WK Ha MEXIyHapOJIHOTO
MaTeMaTH4eCcKo chbcTe3aHue ,,EBponeiicko keHrypy*. Jla mpunomuaunm, ye bwarapus Oeme mpuera
3a uigeH Ha EBpomeiickara acoumanus ,.Kenrypy 06e3 rpanumu mpe3 1997 r. mo Bpeme Ha
I'enepannara acam6iies Ha acouuanusara B bynamemnia. UneHCTBOTO € mepCcOHAIM3UPAHO 32 BCSKa
Ibp’kaBa CbC CHOTBETEH IMPEACTABUTEN, KOWTO MMa CTaTyT Ha aKTMBEH WIEH Ha acouuanusTa u
UMETO MY C€ perucTpupa BbB QpeHckus cbi. bbarapckusar npencrasuten e npod. Casa ['po3nes.
ITo Bpeme Ha acamOnesara B bynamnema ce B3uMa ¥ €IHO BaXHO PELICHUE, ChITIACHO KOETO BCSKA
Ibp’KaBa-wiI€HKa IOJyd4aBa MPAaBOTO Ja IpEBEXKJa 3adaunTe Ha poaHUsA cu e3uk. Jlororasa
CHhCTE3aHHMETO € caMO Ha (ppeHCKHU e3WK. A ujesTa 3a caMoTo chere3anue € oT 80-Te roanan Ha XX
Bek, koraro [Iutsp O’Xanopan, npenojgaBaten mo maremaruka B CugHu, ABCTpayius, mpejjara
ChCTE3aHME, KOETO Ja CE OPTaHM3Mpa M0 €JHO U ChIUIO BPEME BbB BCUUKHM aBCTPATUICKU YUMIIUILA.
[IpennoxxeHueTro € HeoOMUYalHO, 3alIOTO TOTABAIIHUAT M3IOJI3BAaH IO IsUT CBAT Qopmar e
YYaCTHHUIIUTE J1a c€ chOupar Ha eqHo msicto. Mnesra na [Turep O’ Xanopan ce oka3Ba MoJI30TBOPHA,
ThH KaTO JaBa Bb3MOXKHOCT HA IIOBEYE YUEHHUIIM Ja C€ ChCTE3aBaT €JHOBPEMEHHO BBPXY €IHU U
ChIlM 3ajaud. B pesydarar Ha ycnemHara peajau3alus ce paxJaa J00pe H3BECTHOTO JIHEC
ABCTpaJIMHCKO MAaTeMaTHYeCKO CbCTE€3aHUE, KOETO MaJKO I0-KbCHO C€ IIPEeBpbIIa B
MexayHapoaHno. IlosesBar ce u mocnenoBarenn Ha [lutep O’Xamopan. JlBamaTta ¢peHckn
marematuun Anzape Jenenuk u JKan-Iluep byaun pemaBar na pa3snpocTpaHsAT HIEATa U BbB
Opannus. Taka, npe3 1991 r. BB3HMKBa Marematnueckoro chcre3aHue ,,KeHrypy*, B Koero ce
BiurouBar 120 xwmi. ¢ppencku yuenunu. [locrenenno Opoiikata Ha ydacTHULIUTE ce yBenndasa: 300
xmi. nipe3 1992 r., 500 xumn. npe3 1993 r. Cenem nbpikaBu peliaBar Ja MpHIIOKAT ChIaTa CXeMa.
Tosa ca bemapyc, Yurapus, Xonanaus, [lomma, Pymbausa, Pycus u Mcnanus, kouto 3aeaHo ¢
@paHuus 3a0YBaT ChbBMECTHO MPOBEXKIAHE HA cbcTe3aHuero ,,Kenrypy* or M. mait 1994 r. B
bearapus no nnunmatiBa Ha OPEHCKUS UHCTUTYT KbM (HPeHCKOTO 1mocoiacTBo B Codus mokaHa 3a
ydacTue I0JlydaBaT OBJITapcKUTE YYEHUIM OT TMMHA3MUTE C H3ydyaBaHe Ha (PEHCKU e3HK.
bearapckoro ywactue 3amousa oT 1995 r., HO MBpPBOHAYANHO TO € CUMBOJIMYHO. OCHOBHMST
npobieM e, 4ue mopajau HepazdupaHe Ha €3MKa HEe MOTrarT Ja BKIIOYAT CHJIHM YYEHUId OT
MaTeMaTHYeCKUTe TMMHA3MM, B KOMTO MpeobiajaBaiio ce u3ydaBa aHrimicku. C akTHBHaTa
Hameca Ha OBJrapckus mnpejacraButen B Aconuanusata ,,Kenrypy 0e3 rpaHunu® m TOraBalllHUS
eKcrepT 1o GppeHcKHu B MUHHCTEpPCTBOTO Ha oOpa3oBaHueTo — r-xa boiika [lanukapcka, ce nznasa
LUKIOCTUIIEH (PEHCKO-OBJITapCKU PEYHHUK C OCHOBHM MaTeMAaTU4YeCKH TEPMHUHU. PEeyHHKBT ce
pasnpocTpaHsBa B HSIKOJKO MaTeMaTHMYeCKH T'MMHa3uu. ToBa yBenuyaBa Oposi HA yYaCTHUIUTE B
CIIEJIBAIINTE U3/aHUS HAa ChCTe3aHUEeTo. /la mpUIIOMHUM ollle, Y€ Mpe3 OHE3U TOJIMHU 3a€IHO ChC
3agaunte oT DpaHuus MNpUCTUTraxa M CHEUUAJIHU OJIAaHKM 3a TION'BJIBAHE Ha OTIOBOPUTE.
Oo6paboTBaneTo Ha GiaHkuTe craBaile B [lapmk, KbAeTo ce M3BbpIIBAIIE 00O KJIacHpaHe 3a Iisiia
EBporna. Haii-noOpure mosnydaBaxa kaTto Harpaja 15-n1HeBHa ekckyp3us BB @panuud. B eano or
U3aHUATa cpell HarpajeHutTe Oeme U ObATapuHbT MiajgeH J{MMUTpPOB, AECETOKIACHUK OT
Coduiickara MaTemaTnuecka rumHasusi. Herosusr pesynrar Oemie Hail-BUCOK He camo B bbirapus,
HE caMO B HEroBaTa Bb3pacToBa rpyna, a n3o0mio 3a msia Espona. [lokpait cherezanuero Miaaen
3armoyBa CHUCTEMaTHYHO M3ydaBaHe Ha ()peHCKU e3uK. B MomeHTa Toil e penoBeH mpodecop Mo
MatemaTtuka BbB @panuus. IIpenu ToBa MnaneH 3aBbpiin npecTkHus konex Jlyn nvo I'pang u
Exon Hopman Cynepuop.

ITpe3 1997 r. nppkaBuTe-yuacTHUUKM ca 21 u bwiarapus e eqna ot Tax. Torasa 3a nbpBH
BT ChCTe3aHueTo ,,KeHrypy* ce mpoBexa Ha OBIrapckd €3uK U MoJjiyyaBa y HacC HOBO UME —
MexnynaponHo cbcre3anue ,,EBponeiicko keHrypy“. Taka 2016-a romuHa ce mnpeBpbllia B
ro0uneiiHa. bparapus ocraBa eMHCTBEHATa CTPAHA B CBETA, B KOSTO ChCTE3aHUETO OCBEH Ha POJIEH
€3UK Cce MpoBexJa M Ha (peHcku. JlHec yyaCTHHIIUTE ca IMOBeue OT 6 MIH., Karo OposT Ha
MpeCTaBeHUTe JbpKaBu MocTurHa 65. Brumoumxa ce crpanm ot Asus, AMmepuka u Adpuka.
Bb3HukHaIO KaToO €BpoOmeiicka WHUIMATHBA, CbCTE3aHUETO ,,KeHrypy™ pasmmpu 3HAYUTETHO
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reorpaduaTa CM U BeYe MpETEHIUpa 3a pPeKopl Ha ['mHec KaTo Hail-MHOTOOPOWHOTO CBETOBHO
cbCTe3aHHe B O0JIaCTTa Ha MaTeMaTHKaTa. To ocTaBa YHUKAJIHO C TOBA, Y€ CE MPOBEXKAA BBPXY
€IHU U CBUIM 3aJlayd, TPUOIM3UTEIHO MO €JHO M CHIIO BpeMe. YUYAaCTHUIUTE B T'€HEPAIHUTE
acamOyien u3paboOTBAT CBHCTE3AaTEIHUTE TEMH. BrociencTBHE 3amauMTe ce MpeBeXJaT Ha
CbOTBETHUTE €3UIM U BCSKA IbprKaBa ce TPUKH 3a OpraHu3alusITa Ha cBosi Teputopus. B boiarapus

OpOST Ha YYACTHUIIUTE MPOTPECUBHO pacTe, 3a J1a HaAMHUHE 22 XuJl. pe3 HacTosmara 2016 r.
[ <l 1 [ET] Y

Ha 10 ronm mo moBox 20-roxumHus o0wied B MUHHUCTEPTBOTO Ha OOpa30BaHHUETO W
HayKaTa Ce€ CBCTOS TBPKECTBO. 3aMECTHUK-MUHUCTBHPBHT JusH CramMatoB W MOCITAHUKBT Ha
PenyOnuka ®@panuusa H. [p. Kcasue Jlanep npo Kaban Bppunxa Harpagute Ha moOeqUTENUTE OT
Hammonanuus kpsr Ha ,,EBponeiicko kenrypy*. Odunnannara nepeMoHust Oerie OTKpuTa OT Ipod.
Caga I'po3nes, npeacraButen Ha bearapus B Aconmanus ,,Kenrypy 0e3 rpanunu‘. Toi npeacraBu
opuIMaTHUTE TOCTH U UM Bpbud roOuineiHn menanu. [locnmanuk KabGan mo3apaBu y4eHHITUTE,
TEXHHUTE YYUTENINU U POAWTENH, KaTO MM TOXKeJla Bce Taka Ja ce OopsAT 3a mobenara, a Ha Te3H,
KOUTO HE ca YCHENH Ta3H rojJuHa, 1a ObJaT A0CTaThYHO pabOTIMBH, 3a Ja UMAT yCIeX TOTOIMHA.
Toli 3asBH, Ue ydacTHETO Ha TOJKOBAa MJaJu ObIrapu B KOHKypca € AJoObp 3HaK 3a IWHAMU3Ma Ha
00111ecTBOTO B HamaTa cTpaHa. OT UMETO Ha MUHUCTEPCTBOTO MPU3bOPHUTE OsiXa MPUBETCTBAHHU OT
r-H lusn Cramaros. Toii ot0ens3a, de ,,EBponeiicko keHrypy* € elHO OT TPYAHUTE ChCTE3aHUs, HO
TOBa, Y€ B HErO y4acTBaT TOJKOBAa MHOTO YUEHHUIIH, € TTOKa3aTell 3a UHTepeca KbM Hero. BB Besika
eIHa 3aJada OT TOBa ChCTE€3aHHME MMa TPYAHOCT, HO MPEOJOJISIBAHETO M MOATOTBA YUYECHHUIIMTE 3a
crpaBsiHe ¢ ObJICIIN KUTEHCKH MpeIu3BUKaTeNcTBa. [[puBeTCTBHE MOJHECE M 3aMECTHUK-MUHHUCTBP
mpod. HWBanm [lumoB. Ha mepemoHusiTa TPUCHCTBAXa CIYXUTETH OT MHUHUCTEPCTBOTO,
npencraButenu Ha [loconcTBoTo Ha PenyOnuka dpaHius, MHOTO YYUTENN U POAUTEIH.

»EBponeicko KeHrypy* e Hal-MacoBOTO MEXIYHApOJHO MaTEeMaTU4YECKO CBhCTE3aHHE,
nomuepra mpod. ['po3aes. Besika apprkaBa nMa mpaBo J1a IpoMeHs 0 5 3a/1a4u oT 00110 u3bpaHuTe
10 BpeMe Ha acaMOJeuTe TeMH, ChOOpa3sBallku C€ ¢ KOHKPETHOTO Y4eOHO ChabpkaHue. Tasu
roguHa HanmonanHust kpwr Ha ,,EBponeiicko keHTypy* ce mpoBene Ha 4 roHu B Codus, KaTo 10
Hero Osxa jomycHatu 409 mutanu Matematunm ot ydactBanute Haj 22 000 3a crpanata. B Hero ce
BKiounxa yueHuim ot [ mo XII kiac, ydeHMIIM ChC CHEIMAHA OOpa30BaTeIHH MOTPEOHOCTH
(COII), xakTo U y4ECHHIIH, KOUTO pelllaBaxa 3ajadyuTe Ha PpeHCKU e3uK. [IbpBO MSICTO 3aBOIOBaxa
17 yuactHu1m, BTOpo Mscto — 9, a Tpero mscto — 10. Beuuku Te monydnxa rpamoTra u 100uiIeeH
Menan. Harpagenu Osixa m 7 yuenunm cbe COII, kakto m 11 ygactHunm Ha ¢GpeHCKH €3UK. 3a
IIBPBEHIIMTE € MPEJBUJCHA OlIe e/lHAa Harpajga — Oe3IJIaTHO ydyacThe B MeXTyHapoIHUsl JETeH
narep ,,EBponericko keHrypy* B Uenenape ot 1 o 7 asrycrt 2016 r., a yuenunure ot VIII go XII
KJIac, KJJaCUpaHU Ha MPU30BUTE MECTa, MMAT MPaBO J1a KaHIUJATCTBAT 3a cTuneHaus no Hapenbara
3a IapOBUTH JICTIA.

Baw, /I-p M. [Lnoc



CIIOMEH 3A IINTAMEH
NJIN 3A MATEMATHYECKOTO TBOPYECTBO

Emua KapJos, rp. Amooa

Ha 5 wmapt 2016 r. crnen kpatko OosieqyBaHe mouumHa mnpernogaBatensT B Coduiicku
yHuBepcurteT ,,CB. Kiiument Oxpuncku® — nouent a-p [Inamen Cunepos. B Ta3u mManka cOupka ot
HETOBH 33JIa4M MpeJjIaram Jia Cu CIOMHUM 32 OJIECTSIINSA MaTEeMaTUK U He3a0paBUM MPUSITEIL.

,»B panHHaTta eceH Ha 1967 romuna“ — paskasBame Poman XailiHanku — ,,BIIS30X B
KHI)KapHUIIATa B IIEHTHhPA HA Tpaja M TaM Ipej eTakepKaTa ChbC COOPHHUIIUTE POBEIIC B KHUTHTE
€IHO KpacuBO MoM4Ye ¢ oumia. Momuero Oemie 00JIeU4eHO CKPOMHO, B KBCO IMANTO, HA MAITOTO —
roJieMH, MPUBIUYAIIY Toriena, komdera. [lonuTax ro B KoM KJiac € U B KO€ YYWIIHIIE CE€ € 3amucal
3a cieaBamata ydyeOHa roauHa. MoMYeTo ce M3YEpBU M MOCOYM CrpajiaTa Ha TMMHa3us ,,Bacui
JleBckH®, KOSTO CThpUEIIe JI0 MPO30pela Ha KHIKapHUIlaTa. Beqnara ro u3nparux ja Cu U3TErIIH
JOKYMEHTUTE W IO 3alucax B Hamata TMMHasus, B Mosi kiac. Taka [lnamen CunepoB crana moit
yuyeHUK. Tpu TOOUHHM MO-KHCHO CHIIOTO MOMYE CIeueldd TpeTa Harpaga Ha MexayHapoaHarta
OJIMMITAA/IA 10 MATEMATHKA B Y HIrapus.

[Inamen e HampaBuUJl MHOTO 33/1aud 32 MHOTO MaT€MAaTHYECKH ChCTE3aHUs M KaHAHUIaT-
CTYJIEHTCKM KOHKYPCH, HO a3 1€ CE€ CIpa caMO Ha 33/1auu OT KOHKypca ,,Poman XaitHaiku , 3a1moTo
T 00CHXKIaXMe 3a€/IHO, MIOHAKOTa C JIHM U TOoBa Osixa Hal-xyOaBUTE JHU OT roauHara. OOIMOTO B
CIIeJIBAIINTE HSAKOJIKO 3aJaud € M3KIIYHTeNHaTa UM MareMarudecka xyOocT. TBbpaeHusita ca
MPUKA3HO HEBEPOSITHM M KpacuBH. I[lnameH wumaime BKYC M C JIEKOTa C€ CIpaBslie C
JI0Ka3zarencTara. A3 My ce pajBax, a TOM MPECTOPEHO ChPAMUTO Ka3Balle: ,, I'bpcsi HOBEK, KOMUTO aa
Me KpUTHKYBa, He Te0e.*

[IspBaTa 3amava, 3a KOSATO 1€ CTaHE AyMma, ce € mosBwia mpe3 1949 r. nva MockoBckara
OJIMMIINAJA, a MO-KbCHO pe3 1973 r. — Ha amepuKaHCKus KOHKYypC ,,lIbTHaM® BbB BHa:

Hexa {x1, X2, ..., Xon+1} € MHOJICECMBO OM MAKUBA YelU YUCId, Ye AKO NPEeMAaxHeM eOHO Om
yucaama, OCMAanaiume Moxcem 0d paso0eium Ha 08e MHOdcecmsea om N elemMenma ¢ pasHu Cymu.
Jla ce ooxaoice, ue

X1— X2 — ... =Xon+1 -

[InameH He oOuyale HeChIIECTBEHUTE O0OOIICHHS U PEIl 3ajaJyaTa 3a peajHy Yucia Xi,
X2, ..., X2n+1 (KOETO HE € JIeCHO pelieHne). 3a MbpPBOTO cheTezanue ,,Poman Xaitnanku* npes 2007 .
TOM IIPEJIOKHU CIIEIHATA!
3apgava 1. Jlanenu ca 11 nenu ymcna, KOUTO MPUTEXKABAT CIEAHOTO CBOMCTBO: KOETO M OT
TAX Ja mpeMaxHeM, octaHanuTe 10 ducia MoraT J1a ce pasJensT Ha JIBe TPYIH [0 5 4ucia ¢ paBHH
cyMu. /la ce nokaxe, ue Bcuukute 11 umncna ca paBHU NOMEXKIY CH.



Pewenue. Hexka nanenute ymcna ca a,,a,,...,a,;;. Kato u3BaguM @, OT BCHYKM TiX,
nonydyaBame uucnara b, =a, —a =0, b,=a, —a,,., b,=a,;—a. Jlecho ce cpobpassBa, ye
HOJIyYEHUTE YMCIIa ChLIO U3IBJIHABAT yCIOBHETO Ha 3ajaudata. Cera, ako S=Db, +b, +---+Db,, or
yciloBHeTo cnenBa, 4e uucmara S-—b,, S-Db,,..,S—Db, ca dernun. ToraBa Bcuuku umcia
b,,b,,...,b, ca c ernakBa yerHocT (4eTHOCTTa Ha S ). Ho b, =0 € 4eTHO 4MCIIO M 3HAYM BCHYKH

TE3M Yucia ca 4yeTHu. KaTto ru pa3nennm Ha 2, NMOJy4EeHUTE YUCIa OTHOBO M3IIBIHSABAT YCIOBHETO
Ha 3aJa4aTa ¥ OTHOBO IPBOTO OT TAX € paBHO Ha 0. CienoBaTeqHO M Te3W YMCIA ca YETHU.
OrHoBo rH jenuM Ha 2 u T.H. To3m mpomec Moxe naa Oblae Oe3kpaeH camMo aKo
b, =b,=---=b,,=0.Torasa a, =a, =---=4a,,, KOETo U TpsOBAIIIE Ja CE JOKAXKE.

BTopaTa 3a7a4a, KoATO mpeajaraMm ga ClioOMCHEM, € IIpc€ajiaraHa HiKora mnpe3 roauHuTe (He
3HasaA TOYHO KOra u K’bl[e) Ha MCXKAYHApOJHa OJIUMIIMAAA IO MAaTCMATHKA. OGT:pHeTe BHUMAHUC Ha
CJICTAHTHOTO PCIHICHUC HA Ta3X 3aaa4a.

3agaya 2. Besgko or umcnara a;,a,,...,a, € paBHo Ha 1 wim Ha —1, kato mpu TOBa

n

a,a, +a,a, +---+a,,a, +a,a, =0. /la ce nokaxe, ue N ce genu Ha 4.
Pewenue: Cymara a,a, +a,a, +---+4a,,a, +a,8, umMa N Ha Opoil cbOMpaeMH U BCSAKO

CIHO OT TAX € paBHO Ha 1 v Ha —1. Tl KaTo Ta3u CyMa € paBHa Ha 0 , TO 6pOHT Ha CIUMHUIINTC €©

paBeH Ha Opos Ha MHUHYC eauHHnuTe, Taka 4e¢ N=2K e (3acera) derHo umciio. OYEBHIHO

(alaz )(azas)...(anflan )(anai) = a12a22 ...anfanz =+1. Or gpyra ctpaHa, Thil kKaro K Ha Opoii OT

Te3W MHOXWTeIHM ca paBHu Ha —1 (a ocramaiure ca paBHH Ha 1), TO
(alaz)(a2a3)...(anflan)(anal)z(—l)k. Taka momyuaBame (—l)k =+1 u caemoBatenHo K=2| ¢

yeTHO uncio. CienoBarenno N =2k =4l ce nenu Ha 4.

3a 11ecTH KJIac B CbCTE3aHUETO ,,PomMan XalHanku® cpliara 3a1a4a uMalle BUAa:
3agaya 3. Besako eqHo or yucnara a,,a,,...,a8,, € paBHo Ha 1 nin Ha —1. Be3MokHO 11 €

7la ce U3MBIIHIBA PAaBEHCTBOTO &,a, + a,a8; ++++ 848, + 3,8, =0 ?

ITpe3 1971 r. na O6mopyckata onumnuana npod. Anexcei IlupiioB npennara npovynara
ce MOo-KbCHO 3aJ1a4a 3a mpume 2bpHema.

Hmame mpu evpHema u 668 8CAKO SbpHe — YALO YUCIO TUMPU MAAKO. Beaxo om evpuemama
Modice 0a nobepe 6CUUKOMO MAAKO, pasisimo no mpume 2vpHemama. Umame npaso om 2vpre A c
He nogeue 1umpu MisKo om opyeo 2bpte B oa npeneem om B 6 A mouno moaxosa aumpu, KOIKoOmo
uma 6 evpuemo A. Ja ce doxadice, ue cned HAKOIKO NOOXOOAWU NPETUBAHUS MOHCEM OA USNPAZHUM
e0HO om 2bpHemama.

ITpe3 1993 r. cpiuara 3axaua ce NosABsIBAa B aMEPUKAaHCKUs KOHKYpC ,,IIbTHaM™ kaTo 3aj1ada
B-6 T.e. 3a1a4a ¢ BUCOKa TPYHOCT.

Haoenu mpu nonosxcumennu yeau yucna. Moocem 0a usbepem 06e om max X u y, u ako ce
oKaoice, e X =y, 0a eu 3aMeHuUM cbomeemuo ¢ 2x u'y — x. /la ce ookasce, ue cied HAKOIKO (KpaeH
Opoll) NOOX0OAWU 3aMeHU MONHCEM OA NOLYYUM HYIA.

IIpe3 1989 r. Ilnamen CuupepoB mpemsioxkH 3a ,,3JUMHUTE MATEeMaTHYECKH CHCTE3aHMS B
rpan BapHa cieHOTO TBBPACHHE, KOETO € OOpaTHaTa 3aJa4da Ha 3a/iadaTta 3a TPUTE T'bpHETA.

B eona ovpoicasa ca nycnamu 6 oopvuenue N monemu. Ilozeonena e cieonama onepayus:
ako A u B ca npoussonnu scumenu u A npumedicasa He nogeue monemu om B, mo A mooice 0a 63eme
om B moakosa monemu, xonxomo e npumedsicagair 0o momenma. HMzeecmro e, we kakmo u o0a ca



pasznpeoenienu NbPEOHAUATHO MOHEMUMmMe MedNcOy dcumenume HA ObpI’HCABAMA, BCUUKU MOHEmU
Mozam 0a npeMuHam 8 eOuH Y08eK Ccaed KpdeH Opou Nvmu NoOX00suu NPUIAeaHus Ha
onepayusma. Jla ce ookaoice, ue N e cmenen na uuciomo 2. [1]

Taka ce cturna jo 3ajada 6 B Koukypca ,,Poman Xanarku npe3 2011 r.:

3agaya 4. B HAKOJIKO KyTUU ca IIOCTaBEHM IO MPOU3BOJIeH HauuH 16 tonku. Ilo3Bonena e
cieAHaTa omepainus: B3eMaMe JBE€ KyTHMM M OT Ta3W, B KOATO MMa IOBEYE TOIKH, MPECUIIBAME B
Jpyrara oIle TOJIKOBA TOIKH, KOJKOTO € MMaJio B Hes. AKO B JIBET€ KyTUH € UMAJIO PaBeH Opoii
TOIKH, TPOCTO MPECUNBaMe€ BCUYKHM TOIKH OT €IHaTta KyTusi B apyrara. Jla ce mokaxe, 4e cien
KpaeH Opoii TakuBa ONEPAIlU MOXKEM JIa IPECUTIEM BCUYKH TOIIKH B €THA KyTHSI.

Pewenue: TIbpBo ma B3eMEM Te3M KYTHU, KOUTO ChIBPKAT HeuemeHn OpOM TOMKHU (1a
HapeyeM Te3U KYTHH HeuemHuu). BpoAT Ha HEYETHUTE KyTHU ChC CUTYPHOCT € YeTHO yucio. B
MPOTHBEH CITydail CyMapHHST OpOil Ha BCHYKU TOIKH IIIE C€ OKaXX€ HEYETHO YUCIIO0, a HUE 3HAEeM, Ue
o0mmuAT uM Opoii e 16. Paznensme HedeTHUTE KYTHH 1O JBOWKHM M C BCSKa JBOHKA M3BHPIIBAME
no3BosieHata omeparus. Cera Beue BCsKa KyTHsS ChAbpxka ueTeH Opoil Tomku. Jla mpuemem, ue
BCSIKA OT TOIIKUTE € HAalpaBeHa OT IJIACTHJIMH M OT BCEKH JIBE TOIKHU B €JHA KyTHS IIPaBUM €JHa T10-
rojisiMa Tonka. Taka mojayyaBame ciielHaTa Mo-JIeCHa 3a/1aya.

B HsIKONKO KyTHH ca MOCTaBEHW MO MPOU3BOJICH HayuH 8 Tomku. [lo3BosieHa € ciemHara
orepanus: B3eMaMe JIB€ KyTUU U OT Ta3H, B KOSATO MMa MOBEYE TOIKH, IPECUIIBAME B JIpyrara olle
TOJIKOBA TOTIKH, KOJIKOTO € UMaJIO B HesdA. AKO B JIBETE€ KYTHUHU € UMaJIO paBeH OpOM TOIKH, MPOCTO
IpecuIBaMe BCHUKH TOIKU OT €HaTa KyTHs B Apyrara. Jla ce mokaxe, ye cie KpaeH Opoii TakuBa
OTIepallMK MOYKEM Jla TIPECUTIEM BCUYKHU TOTIKU B €THA KYTHSI.

[la B3eMeM camMO HEUYEeTHUTE KyTUU. BposiT Ha HEYeTHUTE KYTHH € YETEH, 3alll0TO CyMara Ha
BCHUYKHM TOINKHK € YETHOTO 4uciio 8. PaznensiMe HeyeTHHWTE KYTHMHU IO JABOMKM M C BCSKA JIBOMKA
U3BbpIIBaMe To3BoJieHaTa omepainus. Cera Bede BCsKa KyTHS ChAbpKa deTeH Opoit Tomku. [la
MpueMeM, 4Ye BCSIKa OT TONKUTE € HalpaBeHa OT IUIACTUJIIMH U OT BCEKH JBE TONKU B €QHA KyTHUs
MIpaBUM €/IHa MO-ToysMa Tonka. O6muaT Opoit Ha TonkuTe € 4. Ho Torama 3a Hempa3HUTE KyTHH ca
BB3MOXKHH CIICTHUTE YETUPH CITydast:

ITvpsu cnyyaii: 1, 1, 1, 1; Bmopu cnyuaii: 1, 1, 2; Tpemu cayuaii: 4, 4; Yemevpmu cuyyaii: 8.
3a BCEKH OT TE€3U CIydau Beue € OUEBHIHO KaK I MPECUIIeM BCHUKHU TOTKHU B €HA KYTHS.

Tyk e msactoTo na oroenexum, ue mpe3 1982 r. [lnamen CunepoB ce 3amo3HaBa ¢ mpod.
Anekceii EpmioB, KOHTO Mo THOKaHa Ha CeKTop ,,Ainredpa” Ha MHCTUTyTa MO MaTeMaTuka U
nnpopmaruka kbM BAH rocrysa B Codus.

B kuurara na npod. Msan IIponanos ,,Ilpunnun na {upuxne® uma enHa U3KIIOYUTETHO
KpacuBa 3ajjaua, 3a KOsiTo ce ToBopH, ue € oT npod. CeH0B U T4 €:

B pasnunama ca oadenu 5 mouku ¢ koopounamu yenu yucia. /la ce ooxasce, ue mexncoy
MPUBSLIHUYUME C 8bPXOBE Me3U Nem MOYKU UMA NOHE eOUH MPUBSHIAHUK C TUYe YALO0 YUCTO.

Ta3u 3amaua Oeme mnpemioxkeHa ot Ilmamen mpe3 2013 r. Ha cbcre3anuero ,,Poman
XalHanku'‘ BLB BUIA:

3agaya 5. B paBHMHAaTa € JaieHa IPaBOBI'bJIHA KOOPAMHATHA CUCTEMA U NET TOUkH A, B, C,
D u E B bpBH KBaJipaHT, YUUTO KOOPJAUHATH ca 1enu yucia. J[a o3HaunuM ¢ M MHOXXECTBOTO OT
BCUYKH TPUBI'BIHULIM, YUUTO BBPXOBE ca HIKOU TpH OT Toukute 4, B, C, D u E. Jla ce nokaxe, ue:

n
a) JIUIETO HAa BCCKU TPUBI'BIHUK OT MHOKCCTBOTO M e gucno ot BUIa E , KbJIETO N € 15110

4HCIIO;
0) MULIETO Ha MMOHE €IUH TPUBI'BIHUK OT MHOXKECTBOTO M € LSJI0 YHCIIO;
B) JIMLIaTa Ha MMOHE TPU TPUBI'BIHUKA OT MHOXKECTBOTO M ca Iesy YKca.



Pewenue: Axo X(x1,x2) € MpONU3BOJIHA TOYKA C KOOPAMHATH X1 U X2, C X1 IlIe O3HAYUM TIeTaTa
Ha TEPICHIUKYIAPA, CIycHAT oT X KbM alciucara, T.e. ToBa ¢ Toukata Xi(x1;0). Axo X(x1,x2) u
Y(y1,2) ca TOYKH OT IbPBH KBAJAPAHT C IEIOYHCICHH KOOPAMHATH, TO YSTUPHBI'BIHUKBT XX1V1V e
MpaBOBI'bJIEH Tpamnel ¢ ocHOBU XX1 u YY1 u BucounHa X;Y;. JIuiieTo Ha TO3M Tparell € paBHO Ha

XX HYY,
2

X +Y,
S Y === %)
2
n
SIcHO e, ye uIeTo S € Yncio OT BUaa > KBAETO N € LSII0 YHCIIO.

[Ile oTOenexum, 4e ako adCIMCHUTE X1 U Y1 Ha TOUkuTe X 1 Y ca ¢ eHaKBa YETHOCT, TO S €
1su10 yncio. ChINo Taka, ako OPJIIMHATUTE X2 U Y2 ca ¢ €IHAKBa YETHOCT, JIMIETO S € IISJI0 YHUCIIO.
Taka uncnoTo S HE € LSO SAUHCTBEHO B CIy4asi, KOraTo v abCIucuTe, U opauHaThuTe Ha X u Y ca ¢

o n
pas3jiMuHa Y€THOCT. B To3u cirydanu S e yncio ot BHUaa E , KbJIETO N € HEYCTHO YHCJIIO.

a) [la pasriename npou3BOIHU TPH TOUYKU A, B 1 C OT IbpBU KBaJIPaHT.

t C

v

* —
*) Sasc =SaccatSceec ~Sagea
(Ao Toukute A, B u C ca pa3nonoKeHH 110 APYT HAYMH, Pa3ChKICHUATA Ca aHAIOTUYHH )

n
OueBUIHO Sppc € YHCII0 OT BUIA 2 KBJETO N € IS0 YHCIIO.

6) Twit kato Toukute 4, B, C, D u E ca ner Ha 6poii, moHe Tpu ot TsX, Hanpumep A, B u C,
uMaT abCLUCH € €IHaKBa YETHOCT M TOTaBa JIMIETO Sagc € LSJI0 YUCIIO.

B) Heka abcuucure Ha Toukute 4, B u C ca ¢ eqHaKBa YeTHOCT. T'bil KaTO T€3U TOUKU ca TPU
Ha OpoHi, SCHO €, ue OpJIMHATUTE Ha IIOHE JIBE OT TSIX, HanpuMep 4 u B, ca ¢ eJHaKBa YETHOCT.

Ja pasrnename nuuara Ha Tpubreanunute ABC, ABD u ABE.

3a ynoOCTBO 3HAKBT (H;4) 1lle O3HaYaBa — HeYeTHa a0CIica U YeTHAa KOOpAUHATA.

Heka xoopaunatute Ha Toukutre 4 U B ca or Buja (H;4) 3a Toukara C mmMame 4eTUPH
ciy4as: (H;H); (H;4); (4;9) ¥ (43H).

TpsiOBa 10 MpOBEPHM B T€3M YETHPH CIIydasi B PaBEHCTBOTO (*) KaKBH YHCIIa Ca y4acTBAIIUTE
B JIMIIaTa Ha Tparenure. Yucioro S ABBA © BHHATH I[AI10, @ IPYTUTE JIBE YHCIIA S ACCA U SC1BlBC HE

ca M JBETE IeJIM, HO CyMara UM € IS0 YUCIO0. AHAIOTHYHO CE pa3ChkIaBa B OCTAHAINTE /B
ciyyas 3a TpubrbiaHunuTe 48D u ABE.

33[[3'-[3 6. HaMCpCTC HOCJINUTC KOOPAWHATH Ha IIET TOYKU B paBHUHATA TaKa, Y€ TOYHO TpU OT
TPUBI'BJIHUIUTE C BBPXOBC B TPU OT AAJICHUTE IICT TOYKH Ja Ca C JTUIEC LAJI0 YHUCIIO.

Jla cu mpUIIOMHUM e/lHa OT TeopeMuTe Ha Jlupuxie:



Hexa x e Npou3B0JHO PeajiHo 4ucio, a N e npou3B0JIHO eCmecmeeHO YUco. ,ZZCI ce 007('613/6‘6,

p

1
ye cvugecmsysam yeau yucia p u 4, makuea vel<q<n u |[X——|<—. [2]
al nq
Ot Teopemara Ha Jlupuxiie ce NosiBUXA 3a/1a4UTeE 3a CbCTE3aHUETO ,,Poman XaiHauku* npe3
2015 .

3anaua 7. llle xa3Bame, 4e YKCIOTO X BBPXY YHCIOBATa OC (C €MHUYHA OTCEYKa OT 1 cM) e
noumu ysno, ako Pa3CTOSHUETO OT X JIO Hai-OJM3KOTO ISUI0 YMCIIO € HE TOBeYe OT | MIIIMMETH.
Jla ce nokaxe, 4ye KakTo ¥ Ja uzbepem 11 dncia BbpXy YUCIIOBAaTa OC, PA3CTOSHUETO MEKIY HIKOH
JIBE OT I1e OBJIC MOYTH IS0 YHCIIO.

Pewenue: Axo x e MPOU3BOIHO YHCIIO, Ja O3HAYMM C [X] Hal-TOJSIMOTO IISI0 YHCIIO,
HenagmuHaBamio x. Heka [X] = X — {x}. Yucnoro [X] ce Hapuya 15712 4acT Ha X, a YUCIOTO {X} —
napobHa yact Ha x. J[poOHara yacT Ha x € uncio oT uarepsaia [0;1].

Heka x1, x, ..., X11 ca 4uciaTa OT YCIOBHETO Ha 3aqadara. Pasnensme unrepsana [0,1] va 10
MHTEpBaja ¢ JbDKMHA OT 1 MM M Clie[] TOBa HaHACSIME IPOOHMTE YacTH Ha HajaeHuTe uucia {xi},
{x2}, ..., {x11}. Tpii karo Te ca 11 Ha Opoif yucia, MOHE ABE OT TSIX, HAPUMEP X1 U Xp, IIC

mnomnagHat B €AHO W CbIIO MAJIKO MHTCPBAIYC. Tosa O3Ha4daBa, 4¢€ )IpO6HI/IT€ 4YaCTu HA X1 U X3 CC
pasiimdaBaTr ¢ HC IIOBCYC OT 1 MUJIUMETHP T.C. pa3CTOAHUCTO MCKAY X1 U X2 € IMOYTH LAJIO YHUCIIO. C
TOBaA 3aj/ladaTta € pCuicHa.

3agaua 8. OkpbXKHOCT C AMaMEThp | CAaHTUMETBpP € Hapsi3aHa MO0 MPOU3BOJICH HAYMH Ha
HSIKOJIKO JTbTM U BCSKA JIbI'a € OIBETCHA B €UH OT TPUTE IBATA: CHH, XBJT U 3eieH. [locme Te3n
IbTU Ca ,,u3MIPaBEHU " Taka, 4e Jla Ce MPEBbPHAT B OTCEUKH U MOIYYCHUTE OTCEUKH Ca Pa3XBBPIISHU
0e3 MPUIIOKPUBAHE BBPXY YUCIIOBaTa OC (C equHUYHA oTceuka | canTuMeThp). Jla ce mokaxe, 4de
MOJKEM J]a HAaMEpUM JIBe (Pa3iIM4HU) €IHOIBETHU TOUYKH, PA3CTOSHUETO MEXKIY KOUTO € ISJI0 YUCIIO
CaHTHMETPH.

Pewenue: Cymara oT IbIDKUHUTE HAa BCUYKHU OLIBETEHH OTCEYKH € paBHA Ha 7 CAaHTHMETpa,
T.c. MoBeue OT 3 cM. Pasnensame mstata abcuuca Ha MHTEpBaaM OT mo 1 ¢Mm ot Buga [N, n + 1) u
TpaHciupame (mpeMecTBame) BCHYKM WHTepBanu B uHTepBaga [0; 1). Taka Bcska Touka OT
abcuucara ce MpeMecTBa C ISUI0 YUCIIO caHTUMeTpu. Heka cMHUTE OTCEUKH Ja MOKpUBAT OO0IIO
OTCeYKa C TBJDKUHA, MToBede OoT 1 ¢M (aKko JOMyCHEM, Y€ U TPUTE LBSITAa MOKPUBAT MO-KBC OT 1 cM
WHTEpBaJ, olIaTa UM IbDKHHA HE O MOTJia Aa HaaxBHpiu 3 cm). Ciel mpeMecTBaHETO Ie MMa
Touka OT mHTepBana [0; 1), KOsTO Iie ce MOKpHUBA OT JBE CHHH ,,IapyeHIa” OT JBa Pa3uYHH
uaTepBana A, u Ay. Heka cunure Touka X oT A1 v Touka Y oT A, ce mpernokpuBar B uHTepBaia [0;
1). Torasa pascrostnueTo Mexay X u Y e 1sio unciao. C ToBa 3a/1a4ata € pelieHa.

Ot [onka (cenpyrata Ha Ilmamen CupgepoB) pas3bpax, ue IlmameH e mNpUTrOTBHI
3a/launTe 3a cieaBallus KOHKYypC ,,Poman XalHanku®, KOoWTo 1ie ce mposene npe3 suyapu 2017
roguHa. ToBa MoXe J1a To Hanpasu camo [InmameH u HUKO# ApyT.

JIMTEPATYPA

[1]. I'po3nes, C., Xp. JlecoB. 3uMHU MaTeMaTWdecku chcre3aHus (eHiukimoneaus), Codus:
BY3®, 2012, 3agaua Ne 90.

[2]. Cunepos, I1n. Teopust Ha uncnara, Codus, 2015, 3amaga Ne 1.25.



B ta3m pyOpuka, KoATO ce BOIH
ot aou. A-p Beceniun Henkos, ce
ny0JuKyBaT 32Ja4M 32 YYeHHMIH OT
TOPHUTE KJacoBe, 32 CTYJeHTH W
yuutejd. OCHOBHUAT NPU3HAK 3a
noadop e opurmHajgHocT. ToBa He
03HAYaBa 3aAbJKUTETHA HOBOCT,
3al0TO TBbPAEHUETO, 4Ye eJAHa
3ajlaya e HOBa, OCTaBa B cHJja /10
A0Ka3BaHe HA MPOTUBHOTO. Opuru-
HAJTHOCTTA BKJIIOYBA €CTETHYHOCT
U OCTPOYMHeE, a pelllaBaHeTo Ha 3a-
Aa4M € MO00HM KayecTBa M3UCKBA
HHULOMATHBHOCT, OTKPHMBATEJICKH
M0IXO0/1, HHTEJEKTYAJHO yCUJIUe.
PyOpukara pa3yura Ha aKTMBHOTO
Bu yuyacTMe KakTO ¢ penieHwus,
TaKka U C MpelJoKeHUs] Ha 3aJa4M.
HM3npamaiite ru Ha aapec:

1618 Coghus,
ya. “I'vena” Ne 1
BY3®
Paomuna 3namkosa

B nmmcmara cm mocouBaiite
yYWInmeTro (yHMBepcHTeTa) H
Kiaaca (Kypca), ako cTe YYeHHUK
(ctynenT). KesateqHo e mnpenJia-
raHuTe 33Ja4M [1a ca Hane4yaTaHu B
ABa eK3eMIUIsIpa ¢ KpaTKH, HO
nbJHU pemienus. e orGensizBame
HMeHATa Ha Te3H, KOMUTO ca
HATIPABWJIM TMPEIIOKEHUATA. AKO
3ajayaTra e 3aeTra, I[oco4eTe
u3ToOYHMKa. B mmcmoro  cm
nocTaBeTe Mpa3eH IUVIMK C TOYHUSA
Bu aapec. be3 na wu3BbpmBa
KJacupane, M+ me o0cbKaa
W3NpPATeHUTe pPelIeHusA, a Haii-
Xy0aBuTe OT TAX IIe HaMepAT
MSICTO Ha  CTPAaHHIMTE  Ha
pyOpukara " e Obaar
HArpa:kaaBaHM.

M+547. Jla ce ompenenu ChIISCTBYBAT JU N TOCICIOBATCIHU
e YKCIia, COOPHT OT KBAJAPATUTE HA KOWTO € KBaJpaT Ha IISJI0

ancio, ako N=4* (6m+1) 3a HIKOM HEOTPULATENHN LEH TKCITa
Kum. (Xpucro Jlecos, rp. Kazanibk)
M+548. TTonoxuTenaure yucaa @,, a,, ..., a, Ca TaKUBa, 4e €
U3IIBIHEHO HEPABEHCTBOTO
a a
&, 2 et <1
S—-a+1 S-a,+1 S—a, +1
KbAETO S = a+a,+---+a,. Jla ce mokake, 4e € H3NBJIHEHO
1 1
J’- + cee + —_—
S-a+1 S-a,+1 S—-a, +1
(Draghia Denisa lulia, KpaiioBa, PymbHust)
M+549. Jla ce mokakaT HepaBEHCTBATA:
a) N1+sinx ++/1+cosx >1;
6) V1—sin x ++/1+cosx >1; B) y1+sinx ++1—cosx >1;
r) J1-sinx ++/1—cosx >1.
(JIyuuan Tyuecky, KpaiioBa, PymbHus)
M+550. Jlanen e AABC, 3a xoiito <BAC =60°. Bwbpxy
crpanara AC coiectByBa TakaBa Touka K, ue Bhmcanure B
AABK u ABCK okpwxHOCTH ce momupar B Touka L, 3a kosto
BL=6.KL. Jla ce nokaxe, ue Brucanara B AABC okpbxkHOCT

MHHaBa npe3 Toukara K U LEHTHDPBT if JI€KU BbPXY BIHCAHATA B
AABK ' 0KpBKHOCT.

>1.

HEPaABEHCTBOTO

(Casa I'pozaes, rp. Codus,

Becenun Henkos, c. beiu Ocbm)

M+551. Heka O u H ca cbOTBETHO LIEHTHPHT Ha OIKMCAHATA
OKPBKHOCT U OPTOIEHTHPHT Ha OCTPOBIbIIcH TPUbIbIHUK ABC ,
B koiito <CACB =y ¢ Haii-mankust My sroin. Ako Q e Takasa

touka or crpanatra BC, e «<HOQ =2y, na ce omnpenenu
<OHQ.
M+552. Tagenu ca terpaeasp ABCD c uentsp Ha Texectra G
u chepa K ¢ uenrsp G . Ako M e npoussonna Touka or K, na

ce nokake, ye cymata AM 2+ BM?+CM?+DM? e 3aBucu
ot nonoxennero Ha M Bepxy K.
(Mujen Haiinenos, rp. Bapua)

(Xaum Xaumos, rp. Bapna)

Kpaen cpok 3a n3npamane Ha pemenusi: 15.10.2016 r.
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JECETHU IOBUWJIEEH MEXJIYHAPOJEH KOHKYPC
“MITE: Methodics and information technologies in education”
(,MeToauka ¥ HH(POPMALMOHHM TEXHOJOTMH B 00pa30BaHNETO )

Ot 30 anmpun go 4 mait 2016 r. B MockBa ce mpoBeze HOWICHHOTO AECETO M3/IaHUE Ha
MexayHapoaHUsl KOHKYpC ,,MaTreMaTruka U IpOoeKTUpaHe B paMKUTEe Ha MexXayHapoJHUs POEKT
MITE. [a npunomuum, ye naptHbopu Ha BVY3® B mpoekra ca Akanemusita 3a COLIMAIHO
ynpasieHnrne B MockBa, MocKOBCkuAT abpxkaBeH yHusepcuteT “M. B. JlomonocoB”, LleHTBbpBT
»Japei B Kazaxcran u MHcTHTYTHT MO MaTemaTtnka u mHpopmatnka-bAH. B konkypca B3exa
yuactue Haja 190 npeacraButenu Ha 4 crpanu — benapyc, boarapus, Kazaxcran u Pycus. bearapus
Oemie mpeacTaBeHa C HayYHHU MPOEKTH Ha ydeHUlw ot Bemmko TwpHOBO, JloBew, Pasrpan, Pyce u
Codus, ¢ egun ctyneHTcku npoekT oT BY3® u c emun yuutencku ot Codus. bwarapure
3aBoroBaxa o0mmo 10 mbpBU M 2 TpeTH MecTa B pa3lMYHHUTE HampaBieHHs. B HOBUTE CeKUUU Ha
KOHKYypca — MeXAyHapoaHH ,,CeTeBble NPOEKTHI“ U ,, JIHTeneKTyanbHbli KBeCT ,,MaTemaruueckas
BCEJICHHAS“‘ eKUNUTE C OBIrapCKu Y4YaCTHHUIIM 3aeXa CHOTBETHO MBPBO U TPETO MICTO.
[Ipu3bopure nosyynxa rpaMoOTH M MPEAMETHU Harpaau. BbB Bpb3Ka ¢ 100MIesl Ha OCHOBATEIUTE HA
KOHKYpCa U Ha aKTMBHO IPOSIBWJINTE CE€ NIPE3 TOAUHUTE MPEACTABUTENN HA IbP/KaBUTE-y4aCTHUUKH
0s1xa BpbUEHU TPaMOTHU U MOYETHH 3HaLM. [{epemMonusTa Mo HarpaxaaBaHeTo Oelle MpuapykeHa OT
Oorara KyiTypHa nporpaMa. beiarapckara rpymna ce nposiBu 1 TyK. BUPTYO3HOTO M3MBJIHEHHE Ha
nuaHo Ha Haramus HemeBa u XOpoTo, M3UrpaHO Ha
CIIeHaTa C TPaJUIUOHHU OBIrapcKku HocuH, Ogxa OypHO
aruiogupanu. 3a (uHAN, 3armoyHarata OT OBJrapure
pycka neceH ,,Katroma® Gerre mojeTa ot Isuiata 3ajia Ha
Kpaka 1 Oelle U3MsATa OT ChpLE OT BCUUYKH MPUCHCTBAILIH.

ETo npencraBsHeTo Ha OBATapCKUTE YYACTHUIIN:

HanpagJienue ""McTopusi Ha maTemaTukara'
,Bemukust Mcak HioTor™ (mbpBO MSICTO)
Asrtopu: Cenun Illemcuena ( 9 knac) u Maptun
Hukosaes (9 knac) ot MI' “Baba Tonka“, rp. Pyce
Hayuen ppkoBoauren: Cro3an denmona

HanpasJienue ""MaTemaTnka M MI3KYCTBO"

| [pAJIOKEHNE Ha MaTEMAaTHKaTa B My3HKaTa“
(mbpBO MSICTO)

Asropu: [lenncnas Hexes (11 xmac) u [leTsp
IMetpos (12 knac) ot MI" “baba Tonka®, rp. Pyce
Hayuen prrkoBoguten: Cro3zan denmona
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HanpasJjenne "["'eomeTpuunn
MUHUATIOpH"

» | pUBI'BIHUKBT Ha [lackan‘
(rbpBO MsICTO)

Asropu: UBan I'eoprues (7 xiac),
Wopnau Wnues (7 x1ac) u Maprun
Credanos (7 kmac)

or CMI' | ITaucwuit Xuienpapcku,
rp. Codus

Hayden ppkoBoguren: Bans /lanosa

HanpasJienue .,MaremaTuka B

00J1acTTAa HA 3ALIMTATA HA

nHpopmanuaTa”

»Maiika reopema Ha depma U Teopema

Ha Otinep* (TpeTo MACTO)

Asropu: JIo Buer Kwonr (7 kiac), Huxona Craiikos (7 xi1ac) u Mopnan Wines (7 xi1ac) or CMIT
nllancnii Xunengapcku®,

rp. Codus

Hayuen ppkoBoauren: Bansa /lanoBa

Hanpagaenue ..EjeKTpoHeH TeMaTH4eH KypHaa1”
,CTpaHaTa Ha MaTeMaTuKaTra — 00pa30BaTeIHO
MYJITHMEIUIHO MPUIIOKEHHE Ha nudpure™

(IBPBO MSICTO)

Asropu: Jlenucnas Henes (11 xiac) u [leTsp
IMetpos (12 kinac) ot MI" “baba Tonka®, rp. Pyce
Hayuen ppkoBomuten: Crozan @enmona

Hanpasaenue ,,MaTeMaTH4ecKo MOieAUpPAHE

HA pPeaJIHU NPoLecH B NPUPOAATa U 0011ecTBOTO"
,»,BIIEKTPOHEH MaTEMaTUYECKN HapbYHUK

(rbpBO MsICTO)

Astopu: Kpuctuan Criacos (9 kiac) u

Buxrop Tomopos (9 kinac) ot MI" “baba Tonka®,

rp. Pyce

Hayuen ppkoBoauren: Cro3an denmosa

IIbpBO MsACTO B cTyeHTCKaTa cekius 3ae AnHa-Mapusi ApHaynoBa ot BY3® cbe cBosiTa HayyHa
pa3zpaboTka ,,3aBUCHMOCT MEXIy OpyTHHS BBTPEIICH MNPOAYKT U IbpPKABHUTE pa3XoId B
bobarapus‘

Hanpasjenue "®@PuHancoBa MmareMaTuka'

,,Jlyoroin u onuromnoin Ha beprpan® (mMbpBo MSCTO)

Asrop: Ilerko Kazaumkues (10 ximac) or IIMI” “Bacun eB*, rp. Bennko TnpHOBO
b

Hayunu pekoBoaurenu: Llena baiiuea u Kunka Kupunosa-JIynanosa
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HanpagJienue '""MaTemaTukara KaTto Hayka'

,»,JIACKPETHU TUHAMHYHHU CUCTEMHU U Xaoc™ (IMbPBO MSCTO)

Asropu: [Ipecnana Mapunosa (11 ximac) or MIT “baba Tonka®, rp. Pyce u lBera Makemoncka (10
kiac) or CMI' , ITaucuit Xunengapcku®, rp. Codus

,Hucnara na Karanan® (Tpero MsicrTo)

Asropu: Maprapura Credanosa (7 xiac), Moana Kuuena (7 knac) u Anexc Lleranos (7 xiac) ot
CMI , ITaucuii Xunengapcku®, rp. Codust

Hayden ppkoBoguren: Bans /lanosa

Hanpagiaenue "H3noJsi3BaHe HA MaTeMaTHYeCKH MeTO[M 32 pelliaBaHe HA NPO(eCHOHAJHO-
OpPHEHTHpAaHU 3a1a4u’’

,JIAKOCT — Kak na npegoTBpatuM BoitHaTa 1o nbruinara’ (rbpBo MsCTO)

Agstopu: Cenun Hlemcuena (9 kinac) u Maptun Hukonaes (9 kiac) ot MI™ “baba Tonka“, rp. Pyce
Hayuen ppkoBoauren: Cro3an denmona

Me:KIyHADPOIHN HAYYHU NPOeKTH — CeTeBble MPOEKThI
IbpBo mscro 3a Jlumu Credanos (11 kiac), Upuna Xpucrosa (10 kinac) u Paguna Meanora (11
xiac oT MI' B rp. Jloeu B exurn ¢ yuactHunm ot Pycus u Kasaxcran

HHTesieKTYaIbHBII KBECT ., MaTemMaTnueckasi BCeJleHHaa*
Tpero mscro 3a Haramus Hemera (7 xmac) or OV ,,Bacun Jlecku®, rp. Pasrpan B exkun c
yuacTHUIM oT Pycus u KazaxcraHn.

@decTUBAJ HA METOAMYECKH Da3D360TKH — VUUTCJICKH NIPE3CHTAIMN

,ABTOMATH3allUsI HA CYSTOBOIHATA OTYETHOCT * (INbPBO MSICTO)
Astop: Cranumupa IlerpymikoBa ot Hanmonannara ¢puHancoBo-cronancka ruMHasus, rp. Cogus.
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