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JAEBETO U3IAHUE HA MATHEMATICS WITHOUT LIMITS

Mamemamuxka 6e3 cpanuyu — mpaouyus, 60vXHOBEHUE U NPEOU3BUKAMEICHIBO

Mathematics Without Limits e MmexxayHapo/ieH MaTeMaTHYeCKH TYPHUD 3a YUYEeHUIIH OT 3. 10 12.
KJIac, KOMTO 00eIMHABA ChCTE3aTEIHUA JyX Ha ChBPEMEHHATa MaTeMaTHKa C KIIACHYECKUTE UIEU
Y JIOTUYECKO MUCJICHE, MOJ0KEHU Ol B AHTUYHOCTTA.

TypuupsT ce mpoBex/a B 1Ba erana — KBanudukanus u GuHal.

KBanudukamonausr eran ce opranusupa ot 1 ¢pespyapu 10 31 mapt 2026 r. B yuniaumara u
o0OpasoBaTesHUTEe IEHTPOBE, 3asBWIIN y4acTue, a Ha 30 armpui 2026 r. me 0b1aT 00sIBeHN
(dbuHamucTUTE.

®uUHATHOTO CHCTE3aHUE 1IE C€ ChCTOU B rpan U3mup, Typius — MICTO ¢ IbJIOOKA HCTOpUYECKa
Y KyJATypHa Bph3Ka C pa3BUTUETO HA HAyKaTa U MaTeMaTH4eCKaTa MUCHII.

Chbcre3anueTo BKIIIOYBA 7 3a7ja4M 3a BCsAKa Bb3pacToBa Ipyna — S5 3aJJaul C OTBOPEH OTTOBOP U 2
3aJ1a4y¥ ¢ MOJIPOOHO pelieHune, ¢ Bpeme 3a pabora 60 MUHYTH.

3ajaunTe ca MOArOTBEHU TaKa, Ye J1a HachpyaBaT JIOTHYECKOTO MUCIICHE, MaTeMaTHYeCKaTa
KYJTypa U TBOPYECKUS MOJAXO/I.

3amaunTe ce MPeoCTaBAT Ha aHTJIMICKU U TYPCKH €3HK, KaTO MPH HEOOXOIMMOCT MapTHHOPHUTE
OCHUT'YypsIBaT IPEBOI.

Knacupanero € MHIMBUIYAITHO U OTOOPHO, KaTo BbB (puHATHUS eTar ce kinacupar 10% ot
YYaCTHUIIUTE BHB BCSIKAa Bb3PACTOBA IPyIa OT BCAKO YUHIIUIIE.

JeBetoro u3nanue Ha Mathematics Without Limits e He camo chcTe3aHue, a BT — OT IBPBUTE
MaTeMaTU4YeCcKH ujaeu Ha Tajec 10 ChbBpeMEHHATa yUUIIMIHA MaTEMATUKa, BT, KOUTO
BIIbXHOBSIBA, TIPEAN3BUKBA U 00€IMHSIBA MJIaIM MATEMATUIIN OT PA3JIMYHH CTPAHHU.
[Toapo6HusT pernameHT, GopMaThT Ha ChCTE3aHUETO, YCIOBUATA 32 YYacTHE U IIporpamara ca
MPEACTABEHU B CJEABAIINTE pa3/Ieiu.

Opranusaropu:

o Jlwoomup JIrooenos (bbarapus) — 3apbpiuni [InosauBckus yausepeurert npe3 1981 r,
OBJITapCK MATEMATHK; OUBLI YIHUTEN [0 MATEMaTHKa B CPEAHOTO U BUCLIETO 0Opa30BaHUE;
aBTOp Ha craTuw, MyonukyBanu B Journal of the World Federation of National Mathematics
Competitions (WFNMC) (1990, 1998, 2001,2025); uznaren va Mathematical Mail v cniucanuero
Education Without Borders — Motivation, Realization, Ambitions; cekpetap Ha CBEeTOBHHS
TYPHHP Ha IPaJ0BETE M0 MaTEMaTHKA.

e Mycrada Hosriopk (Typuusi) — 3apspmun Ilnopausckus yausepeutet npes 1981 r,; Gusim
YUHTEN [0 MATEMaTHKa B CPESJIHU U BUCIIN YYUITHIIA; OuBII KMeT Ha U3Mup U ofsiacTeH

ChbBETHHK; ChOCHOBAaTEN M TJIABEH OpraHu3arop Ha TypHupuTe ,,Mathematics Without Limits* B

nepuoaa 2001-2007 r.



EJAHA JIETEHJIA CE 3ABPBIIA
Mycrada O3TI0pK

[Ipe3 2001 r., mepBarta ronuHa oT 21-us Bek, karo kMeT Ha odurHa ['bopede - M3mup, namnox
HAYaJIoToO Ha ChCTe3aHueTo ,,Maremaruka Oe3 rpanunu‘‘(Mathematics without Limits).
ToraBa mapTHbOp HH Oellie BECTHUK ,,MaremMaTrdecka moma’, u31aTesaT Ha KouTo Jlrobomup
JIroGeHoB e moii cberenyHT ot [ImoBauBckus yHuBepeuter ,,[lancuii XwteHnmapcku®.
,Maremaruka 6e3 rpanuiu‘‘(Mathematics without Limits).
XKypuro na cberezanuero 6e B cberaB Oner TexOam, Xacan Kopkuac u Mexmen Y3yH.
3aaynTe 3a periaBaHe 0sxa cefieM, y4acTHUIUTE y4eHUlU oT bwarapus u Typuus.
bearapus 6e npencrasisBana ot yueHuiu ot ['TIHE ,,Pomen Ponan® - Crapa 3aropa u
AwmepukaHcku konex B Codusl.
[TepBUTE MOOETUTENN B TypHUpA CcTaHaxa BenenuH ['opHHUIIKH OT AMEPUKAHCKH KOJICK B
Codus- c 64 ot 70 Bb3MOXKHH TOUKH, cieaBad oT Exun Y3yH ¢ 57 touku, @upar Kusik u
XrocHio Epatocemeun ¢ 50 Touku.
OTOOpHOTO KJIaCHpaHe Ce OTJIaBH OT yUYEeHHUIHTE OT AMepHKaHCKus koiex B Codusi, cnenBanu
oT yueHuute oT Typckus konex B U3mup u npencrasurenute Ha ['TIHYE ,,Pomen Ponman® B
Crapa 3aropa.
CrnenBamute u3ganus Ha ,,Marematuka 6e3 rpanuu 6sxa B Kazaunbk, Bporyias (ITonmma) u
OTHOBO B M3Mmup.
C typuupa cBbp3Bame u CBetnozap Jloitues, nouereH rpaxkaanud Ha Crapa 3aropa, TaHbo
TaneB — excniepT no Mmaremaruka A0 2009 r., Xpucto JlecoB — aBTOp Ha Hall- THpAKUPAHUTE
cOOpHHIIM IO MaTeMaTuka B brirapus.
[IspBUTE MOOEIM Ha IBYKpPATHHS CBETOBEH IIaMITMOH 1Mo Matematruka Hukomnait bemyxos, koifto
KbM JHelHa aarta € B Ton 100 Ha cBeTa ¢ JjBa 371aTHU U €IMH CpeObpeH Meall, 3allouHaxa oT
,MatemaTtuka 0e3 rpanunu’ B U3mup. B M3mup Toit ciedenu roasiMara Harpajia Ha TypHHUpa
BpbueHa My oT npod. Ucmuxan baiipamyriy — anThH ¢ nuka Ha Mycrada Keman ATatropk.
J10 TO31 MOMEHT B HCTOPHSTA OCTaHAXa TYPHUPUTE:

28.10.2001 — 1U3mup, Typuus
7.11.2002 r. — Kazannbsk, boarapus
25.10.2003 r. U3mup Typrus
17.11. 2004 r. — Kazannbk, bearapus
12.11.2005 r. — U3mup, Typuus
4.11. 2006 r. — U3mup Typuus
4.11. 2007 r. — U3mup Typums
28.10. 2008 r. — Bpouas, ITonma
[Ipencrou [leBeToTO M31aHKUE HA TYPHHPA.









PEI'JIAMEHT HA
MATEMATICS WITHOUT LIMITS

Nmame ynoBosicTBHeTO 1a By mokanuM B KBanuuKaiusaTa Ha TypHupa ,,Mathematics
Without Limits*, cien koero mie ce mpoBeae GpuHanHO cheTe3anue B rp. M3mup, Typrus.

Bb3pacToBu rpynu Ha CbCTe3aHHMETO:

e I'pyna 3 — yyenunu ot 3. knac / poaenu npe3 2016 r.

o I'pyna 4 — yyenuu ot 4. knac / poaenu npe3 2015 r.

e I'pyna 5 — y4yenunu ot 5. knac / pogenu npe3 2014 r.

e I'pyna 6 — yuenumm ot 6. kiac / poaenu npe3 2013 r.

e I'pyna 7 — yyenurm ot 7. knac / pogenu npe3 2012 r.

e I'pyna 8- yuenunu ot 8.-9. xnac / ponenu npe3 2011, 2010 r./

e I'pyna 9- yuenunu ot 10.—12. xnac / pogenu npe3 2009, 2008 r., 2007 ./

@®opmMaTt Ha CbCTE3aHMETO 32 KBAIMPUKANMATA U 32 (pUHAJIA:

e Ilo 7 3agauu 3a Bcsika BB3pacCToBa I'pyIlia- 5 3ajmauu ¢ OTBOPCH OTI'OBOp U 2 3ada4u CbC
3alIMCBAHC HA PpCUHICHUATA

e Bpewme 3a pabota: 60 MuHyTH

E3I/IIII/I, Ha KOUTO ImIe 6']))]3T NMpeaACTaBAHU 3aJa4YUTE 32 TYPHHUPA

o OpraHu3aToOpUTE NPEACTABAT 33JaUUTE HA AaHTVIMICKH U TYPCKH €3HUK.
[TapTHBOPHTE U3BBPIIBAT MPEBOJ HA CHOTBETHUS €3UK ITPU HEOOXOIUMOCT.

OuensiBane:
Bcsxka 3amaua ce oreHsBa ¢ 00110 3 TOUKH:

e 2 TOYKH 3a BEpEH OTroBOp Ha 3agauute oT 1 10 5, 06110 ot 0 g0 10 TOoUuKH

e 2 TOYKH 3a BEPEH OTIOBOP U 3 TOUKH 3a BSIPHO PEIICHHE Ha BCSAKA OT 3a1a4uTe 6 u 7,
00mro 1o 10 Toukma.

Kpaen pesynrar — c6op ot 0 10 20 TOUKH.
YcaoBue 3a yuacrue
3a yyacTHeTO ce 3aIalla Takca, KOSITO ce OIpe/esis OT OpraHu3aTopa Ha KBaIU(UKausITa.

Taxkcata ce 3amnaia c H3NPpAalIaHCTO Ha 3asiBKAaTa Ha IOCOYCHATA OT OPraHU3aTOPUTE OaHKOBa
CMCTKa.



Kuaacupane:

3a ¢punana ce kinacupar 10% ot Opos Ha yyacTBaIIUTE BbB BCSAKA Bb3pacTOBa rpymna ot
YUUJIMILETO YYaCTHUK.

NuauBuayanHo Kjiacupane BbB puHajia:
VYyacTHUIIUTE BbB BCSIKAa BB3pACTOBA IpyIa 1e ObJaT MoApeeHH 10 Opoil CrieueIeHH TOUKH —
OT HaK-rOJIEMHsI KbM Hal-MaJIKus cOop.

e IllamMnMoOH: YYaCTHUKBT C Hail-roJisiM Opoil TOUKHU BbB BCSIKA Bh3pacToBa rpyna
e BunemamMnuoHu: cieiBalUTe IBaMa B KJIAaCUPAHETO
e bpoH30BU MeaaJMCTH: CIEIBALIUTE TPUMA B KIIACUPAHETO

OT100opHO KIacupaHe:

OTOOPBT ce ChCTOM OT MO €IUH YYACTHUK OT BCAKA Bb3PacTOBa rpylia.

Krnacupanero e mo cOopa ot ToukuTeBbB (prHasIa Ha 70 3-Ma OT Hal-I00pe MPEICTABUIIUTE Ce
ChCTE3aTENUTE OT YUMIHIIETO.

e OT00peH WIAMIMOH: OTOOPHT C HAN-TOJIIM COOp TOUKH

e Buunemamnuonm: cienBamure 1Ba 0To0pa

o [lpu paBeH O6poii TOUKM HarpaauTe ce MOJEIIAT
Kpainpurkanusara

e cempoBexaa ot 1 ¢peBpyapu mo 31 mapt 2026 1. B yuymHmaTa/IeHTPOBETE

e Ha 30 ampw e 6b1aT 00siBeHN (prHANMHCTUTE Ha cheTe3anueTo. OceeH ToBa 30% ot
Y4YACTHHIMTE BHB BCSAKA Bb3PaCcTOBA IPyIa, NOCTUTHAJIN HAW-BHCOK cOOP OT TOUKH B
KBATU(PUKANMOHHUS KPBT, 1€ MOJIy4aT 3J1aTeH MeaaJ ,Jlaypear Ha TypHupa®, a
BCUYKHU YYACTHHIU — €JIEKTPOHHHU cepTU(UKATH 32 yyacTue.

OUHAJI
ITpoBexna ce B HauanoTo Ha OKTOMBpH 2026 T.

Pasxoaute 3a yuactue BbB (prHaNa — Takca 3a ydyacTHe, IbTHU pa3XxoH U HaCTaHsIBaHE B XOTEJH
— ca 3a cMeTKa Ha yyacTHUIMTE. TakcaTa 3a yyactue BbB (prHasa € 50 eBpo 3a BCEKU (PUHAIKCT.
OpranuzaropuTe 11e MpeJoCTaBsIT HH(pOpMAIHS 32 TyponepaTop, KOHTO NPH MOUCKBaHe OT
(puHANIMCTHTE e OpTaHU3HpPa MTPECTOS U EKCKYP3UUTE M0 BpeMe Ha (puHaia.



INPOI'PAMA
10 KOHUTO Ce ChbCTAaBAT ChCTE3aTEJIHUTE 3a1a4H, 110 IPYNH:

I'pyna 3.
Bpoene u croiinoct Ha msactoTo (Ham 1000)
Cwb6upane u m3Baxaane 10 1000 (nByuudpenn u TpunmudpeHu aucia)
YMHOKEHHe 1 aeneHue (eqHounpeny u IBynudpeHn aucia)
MepHu enuHULIA
I'eomerpust (oOuKoka Ha purypn)
OTkpuBaHe Ha 3aKOHOMEPHOCTH
Jlornuecku 3anaun
ApurmeTnyHu pedycu
I'pyna 4.
CoOupane u n3Baxaane (CKoOm)
YMHOKEHUE U JIeJICHHE C OCTaThbK
Mepuu equnuim (mpeodpazyBaHe Ha eUHUIIH)
I'eomeTpus (uile HA MPAaBOBI'BIHUK, KYyO U Mapaneenure]l — JUIe Ha OBbPXHUHA)
OTkprBaHEe Ha 3aKOHOMEPHOCTHU
Jlornuecku 3aaun
Apurmernynu pedycu
I'pyna 5.
Cpbupane u u3Baxaane (OOMKHOBEHH U JJECETUYHU JPOON)
YMHOXeHuE U AesieHne (0OMKHOBEHU U JECETHYHU TPOOH)
HOJl u» HOK
[IpocTo nnu CbCTaBHO YUCIIO
[Ipouentn
I'eomerpus (ure / odem )
Jlornuecku 3aaun
ApHUTMETHYHH pedycH
I'pyna 6.
OTtpunatenHu yucia

Crenenu



OtHomeHus 1 HopMH (ratios & rates)

I'eomerpus (e m 06eM Ha ChCTaBHU (GUTYPH / TOBBPXHUHA / OOMKOJIKA Ha OKPBHKHOCT
/ U1 HA KPBT)

BepositHocT (6a30BU TIOHSITHS)
JInnelHn ypaBHEHUS
Jlornuecku 3ana4u
ApHUTMETHYHU pedycH
I'pyna 7.
OTHolIEHNE U TPONOPLUS
JInHenHo ypaBHEHHE
Cpbupane, U3BaXx/1aHe U YMHO)KEHHE HA MHOTOWIEHHU. Pa3znarane Ha MHOXHUTEIH.
EnnaxkBu TpubrbIHULM
Apurmernunu peGycu
I'pyna 8.
KBanpaten kopen
KBaznpaTtHO ypaBHEHUe. YIpaBHEHMsI, KOUTO C€ CBEXIAT 10 KBAIPATHH.
®opmynu Ha Buer
OKpBKHOCTH, BIIUCAHU U ONIMCAHU TPUBI'BJIIHULN U YETUPUBIbIHULU
KomOunaropuka
AputmeTuyHu pedycu
I'pyna 9.
Jenenne Ha noauHomu. Cxema Ha XOopHeEp.
Wpanmonanau ypaBHEeHUs
Cucremu ypaBHEHUs
[Tonobuu durypu
MeTpruyHU 3aBUCUMOCTH B IPABOBI'bICH TPUBI'BJIHUK

Tpuronomerpus



MWL ITIO CTBIIKUTE HA TAJIEC

MWL IIO CTBIIKUTE HA TAJIEC

Cocre3anuero MWL no crbnkure Ha Tajiec HackbpyaBa yUEHULIUTE J1a IPEICTABSIT
MaTeMaTUKaTa Ype3 pa3IMuHi HAYMHUA Ha MUCJIEHE, CBbP3aHU C HEIATA OT €KEIHEBUETO T10
cTeIKuTe Ha Tanec

IIpaBo Ha yyacTue
YdeHu1u, KOMTO y4acTBaT BbB (puHaIHUA Kpbl Ha MWL 2026.
Ha4yun Ha yyacrue

1. H300p Ha Tema:
Moust, uzbepere Tema. (YUeHHUIIUTE MOTaT CBOOOIHO J1a U30epaT MareMaTuiecka Tema,
MPEMOPBUYUTENHO € Ja ObJe CBbp3aHa Cc TBOpUecTBOTO Ha Tanec.)

2. H3roreBsine Ha MJIaH:
Hampagere nian Ha aHTTTMHACKY €3WK 3a M30paHaTa Tema.

3. 3anucBaHe Ha BHIeO:
1. Hamnpasere PowerPoint npe3enTanus 1 3anuiiere BUAEO C MPEACTABSIHETO U.

2. IlpoabmxuTeTHOCTTA Ha BUJIEOTO TpAOBa Aa Obae Mexkay S u 10 MunyTH, ¢
pes3oonus

3. Mons, HaumeHyBaiite ¢aiina BbB popmart:
“MWL__HNme Ha yyeHHKa_Jbp:KaBa”
[Tpumep: “MWL_AlexIvanov_Russia”.

4. M3npamane Ha npoekTa — 10 30 maii 2026 1.
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TAJIEC OT MWJIET

Tanec e ponen B rpag Munet (npeBen Miletos) — eqnH OT Hali-Ba)XXHUTE IPBIIKK I'pajgoBe B Mana

A3zus.
JIHemHOTO MsACTO Ha MuyteT ce Hamupa 10 cenuiiero Menumexup, Typrus.
Pascrosinuero no U3mup: okono 95—100 km Ha tor.
Koii e Tanec?

Taunec (ok. 624-546 np.H.e.) e:

e nbpBUAT puiiocod B ApeBHa ['bpumsi cnopen Apucrores

e ocHOBaTes] Ha MuierckaTa 1IK0Ja

e equH ot CeneMTe MBbApeN

o 6ama Ha J0Ka3aTeJICTBCHATA MaTeMaTUKAa

OcHOBHM MaTeMaTH4YeCKH 3a1a4u / oTkputus Ha Tanec

Tasiec € IbPBHAT, 32 KOTOTO 3HAEM, Y€ € J0KA3aJl TEOMETPUYHHI TEOPEMHU.
1. JluaMeThpbT paseis OKPhKHOCTTA Ha JIBE PABHH YaCTH
JIMaMeThpbT € Hali-rojaMara Xopa M pa3zens Kpbra Ha JBE €IHAKBH YacCTH.
2. bruasT B OJNYKPHI € PaB
Ako Touka C JieKH Ha OKPBKHOCT ¢ auaMeThp AB, 10" ACB = 90°.
3. PaBHOGEIPEH TPUBIBIHUK
B paBHOOE/IpeH TPUBIBIHKUK BIJIUTE IPH OCHOBATA CA PABHH.
4. 'briu ¢ BpbX B €lHA TOYKA
BeprukaiHuTe BIM Ca PAaBHH.

5. IIponopiiuu npu Mo 00HU TPUBI'BIHULIN

Tanec e nznomna3Ban HO,Z[O6I/IG, 34 1a UBMCPU BUCOYMHATA HA CTUIICTCKUTE NUPaAMHU I, KaTO

CpaBHsABAJ AbJDKMHATA HA CCHKUTC.
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SAMPLE PROBLEMS

INPUMEPHHU 3AJIAYNAN
AGE GROUP 3
3anava 1. Kou nBa pa3nnyHu 3HaKa oT 3HaIUTe +, —, . M : TPsAOBa Ja MOCTaBUM BMECTO O, 3a
J1a TIOJTY4YUM BSIPHO PaBEHCTBO?
PO O ¢ UL
3anava 1. Kakue nBa pa3snuyHbIX 3HAKa M3 3HAKOB +, —, O WU : HY)KHO IIOCTaBUTh BMECTO O,

YTOOBI MOJYYUTh BEPHOE PABEHCTBO?

pPe o ¢ UL
Problem 1. Which two different symbols among +,—, and should we place instead of O, in
order for the following equation to be correct?

pPe e ¢ UL
3agaua 2. Konko mudpu ca HeoOXoanMu, 3a J1a 3alHIIeM HEYETHUTE ABYHH(PPEHH YUCIa, T0-
Majku ot 387
llosacnenue: 3a 3anMCBaHETO HA YUCIOTO 33 ce U3IMOoI3BaT IBe HUPH.
3agava 2. CkoabKo 1udp HYKHO I 3aIIUCH BCEX HEYETHBIX JIBy3HAYHBIX YKMCENI MEeHbIe 387
Tosacnenue: nis 3anucu yucia 33 UCHOIB3YIOTCS ABE IUDPHI.
Problem 2. How many digits are needed in order to write down the odd two-digit numbers smaller
than 387

Hint: We use two digits to write the number 33.

3agaua 3. Koe e uncnoro N, ako p&B 8 (8 8 8 RDID
3anaua 3. Uemy pasuo N, ecru ptgto t88 0 c¢trititt ototototuiy
Problem 3. Find thenumber NV ifp ¢ o 8 0 ¢ T T T O© 0 O O U X

3anaua 4. B tabnumara Ha Bceku IBAT (051, CHB U Y€peH) choTBeTCTBa yrcio. COopoBeTe Ha
yucaTa BbB BCEKH peJl ca MoKa3aHU Ha KapTuHKaTa. Koe 4ncio choTBeTCTBA Ha CUBUS KBaapat?
3anaya 4. B tabmuue kaxxaoMy usery (Oenblil, cepblif, YEPHBIN) COOTBETCTBYET CBOE UMUCIIO.
CymMa 4mcen, CTOSIINX B KaXIOW U3 CTPOK, YKa3aHbl Ha KapTHHKE. Kakoe 4uciio cCoOTBETCBYET

cepomy KBaapary?

Problem 4. In the diagram below, each colour (white, grey and black) corresponds to a specific
number. The sums of the numbers in each row have been shown on the diagram. What number

corresponds to the grey square?
12



45

54

27

3apgaua 5. @urypara ACBDE e cbcraBena ot paBHobenpen TpubrbiHuk ABC ¢ ocHoBa AC u
kBaapat ABDE. Ako obOukonkara Ha ¢purypara ACBDE e ¢ 8 cm no-roisima oT obukoikara Ha
tpubrbiHuka ABC, npecMmeTHeTe oOuKoikara Ha kBajapata ABDE.

3anauya 5. urypa ACBDE cocrasnena u3 paBHodeapenHoro tpeyroibauka ABC ¢ ocHoBaHueM
AC u kBazpata ABDE. Eciu nepumerp ¢urypet ACBDE nHa 8 cm Oosblie mepumerpa
Tpeyroiabauka ABC, naiinute nepumetp kBaapara ABDE.

Problem 5. The figure ACBDE is made up of an isosceles triangle ABC with a base AC and a
square ABDE. If the perimeter of the figure ACBDE is greater than the perimeter of the triangle

ABC by 8 cm, find the perimeter of the square ABDE.
C

A B

E D

3agava 6. Uucio, KOeTo ce 4eTe Mo €IMH U ChL HAYMH OT JIIBO HAJSICHO M OT JSICHO HAaJSBO CE
Hapuua nanuaapoM. Konko ca nynudpenure u TpuiudpeHn ducia — naaiuHapoMu?

3amaya 6. Yucio, KOTOPOE BBHIMISAUT OJMHAKOBO IMPH 3alIMCH CIIEBA HAMPABO U CIpaBa HAJEBO
HazoBeM TaMUHAPOMOM. CKOJBKO CYIIECTBYET [IBY3HAUHBIX M TPEX3HAYHBIX 4YHCET —
MaJuHIPOMOB?

Problem 6. A number that is read the same way backward and forward is called a palindrome.
How many two-digit and three-digit palindromes are there?

3anaua 7. Anekc uma 21 MonvBa ¢ pa3iuyeH IBAT — KBJIT, 3e7eH, CHH U uepeH. Ot Tax 18 He ca
3eJIeHH, 7 ca YepHH, a 15 He ca xbatu. Komko cuHu MoimBu nma Ajekc?

3angaya 7. Y Anekca ectb 21 KkapaHzam pa3HbIX IIBETOB - JKEITOT0, 3€JIEHOT0, CHUHETO U
yepHoro. 3 atux kapangamieit 18 He 3enénnie, 7 uepHsbie, a 15 - He xentbie. CKOJIBKO CHHUX
KapaHjaamen y Anekca?

Problem 7. Alex has 21 pencils of different colours — yellow, green, blue and black. 18 of them

are not green, 7 are black, and 15 are not yellow. How many blue pencils does Alex have?

13



AGE GROUP 4

3agaua 1. Buzpazal 0 T TuipemecreTe enHa OT HUdpUTE, Taka 4e Ja MOTyIUTe Hal-roasmara

BB3MOXHa paznuka. Kos e ta?

3agaya 1. B BblpakeHun U O T TI NpEeMECTHTE OJHY M3 LMU(pP, TaKk YTOOBI IOJYyYUTh

HanOOJIbIIYI0 BO3MOXKHYIO pa3HOCTh. Yemy oHa paBHa?

Problem 1. Move one of the digits in the expression U 0 T Ttin order to get the greatest possible

difference. What is the difference?

3apgaua 2. Yucnara 3, 7, 11, 15, ..., 119 ca 3anucanu 1o cieaHOTO MPaBUIIO: BCAKO CII€/IBAIIIO
YHCIIO0 Ce MOIy4aBa, KaTo KbM IIPEIXOAHOTO pubaBuM 4, nokaro cturieM 1o 119. Konko obmio

ca 3alMcaHuTe yncia?

3apava 2. Yucna 3,7, 11, 15, ..., 119 3anucansl 1o ciaeAyoOIeMy IpaBuily: Kaxa0e Cieayoilee
YHCIIO MOJyYaeTcs, €ClU K NpeAblayeMy NprubaBuTh 4, 10 TEX MOp, IOKa He JOCTUrHeM a0 119.

CKOJIBKO BCEr0 3alMCcaHo Yyucen?

Problem 2. The numbers 3, 7, 11, 15, ..., 119 have been written according to the following rule:
we get each number by adding 4 to the number preceding it. We keep doing this until we get to

the number 119. How many numbers have we written in total?

3apava 3. Ywucnara 28, 37, 42, 56, 61, 74, 81 u 91 ca pa3nenenu B 1Be rpynu 1o 4 yucia, Taka
4ye cOOpBT HA YMCIIaTa BB BCSIKA rpyMa € €uH U cblll. Koe € 4eTBBbPTOTO YUCIIO OT TpymnaTa, B

KOATO ca unciara 28,42 u 91?7

3anaua 3. Ywucna 28, 37,42, 56, 61, 74, 81 u 91 pazneneHsl Ha IBE TPYIIBI 110 4 YKCIIa, TAK YTO
CyMMa YKcel B K&KJ0W TpyMIe O/1HA U Ta k€. UeMy paBHO YeTBEPTOE YUCIIO B TPYIIE, B KOTOPOH

HaxonaTcs yucia 28,42 u 917

Problem 3. The numbers 28, 37, 42, 56, 61, 74, 81 and 91 have been divided into two groups of
4 numbers each, so that the sum of the numbers in each group is the same. Find the fourth number

of the group that contains the numbers 28, 42 and 91.

3anaua 4. C mudppute 0, 1, 3,4, 5 1 6 ca checTaBenu aBe Tpuiudpenu yucia. Konko e Haii-mankara

BB3MOXKHA pasyinka’?

3apaua 4. U3 mudp 0, 1, 3, 4, 5 u 6 cocTaBieHbI /IBa TPEX3HAYHBIX YHCIa. YeMy paBHA HX

HAaMMEHBIIIAsi BO3MOKHAsI Pa3HOCTh?
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Problem 4. The digits 0, 1, 3, 4, 5 and 6 have been used to create two three-digit numbers. Find

the least possible difference of those numbers.

3agaua S. Jlanenu ca 4 Touku. Koiako TpUbIbJIHUKA MOXKEM Ja HAUEPTAEM C BBPXOBE 3 OT TE3U

TOUKHN?

3anaua 5. [lansl 4 Touku. CKOJIBKO TPEYTrOJIbHUKOB MOKHO HAUEPTUTD C BEPIIMHAMU B 3 U3 ITUX

TOYEeK?

Problem 5. We are given 4 points. How many triangles can we draw that have 3 of these points

as their vertices?

3agaua 6. Koiko Hali-MHOro ca MOpEIHUTE JAHU, CPEJ KOUTO MMa camMoO 9 TMOHEeNeTHUKa U 9

BTOpHHUKA?

3agauya 6. Kakoe HanOobIIee KOJUYESCTBO JTHEH MOXKHO B3STh MOJAPSJ TaK, YTOOBI CPEAM HHUX

OBbLIO POBHO 9 OHENENBHUKOB U 9 BTOPHUKOB?

Problem 6. What is the greatest possible number of consecutive days, among which there are only

9 Mondays and 9 Tuesdays?

3ama4va 7. B tabmuna 3x3 ca 3anucanu 9 ducia:

N3bupame enHo umcio (MIPOM3BOIHO) U 3aUuepKBaMe YHcCliaTa B pella U CThi0a Ha TOBa YHCIIO.
Crnen ToBa u30upaMe eHO OT OCTAHAIUTE 4 YUCIIa ¥ 3aUepPKBaMe YnCiIaTa B HETOBUS CTHJIO U Pel.

Ocraga | yncino. Konko e cOopbT Ha TOBa YMCIIO U N30paHUTE Yncia?
Tosichenue: Yucnoro 8 e B euH pej ¢ yucnara 4 u 3; B €IWH CTHIO ¢ yncnata 11 u 14.
3agaua 7. B tabnune 33 3amucanbl 9 dncen:

Bri6epeM oHO yuciio (Ipou3BOJIBHO) U YHCIIA, CTOSIIKE B OJIHOM CTPOKE U B OJTHOM CTJIOLE C
TUM 4YHCJIOM 3auepkHeM. [locie 3Toro BeIOEpeM OJTHO M3 OCTAaBIIMXCS 4 4YHMCEN, U YHcia B €ro
cronbie u crpoke 3auepkHeM. OcraHercst oHO yucio. Haiinem cymmy IBYX BBIOpaHHBIX YHCEN

U ocTaBIIerocs yucia. Yemy ona paBHa?

Toscnenue:Yucno § cTOUT B OIHOM CTpoke ¢ unciaamu 4 u 3; B oAHOM cToj011e ¢ uncinamu 11 u

14.

Problem 7. 9 numbers have been written in this 3x3 table:
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4 8|3
7/11|6
10(14 | 9

Y ou must pick one number at random and strikethrough the other numbers in the row and column
of this number. Then you must pick one of the remaining 4 numbers, and again strikethrough the
numbers in its row and column. There is 1 number remaining. Find the sum of the numbers you

picked, as well as the remaining number.

Hint: The number 8 is in the same row as the numbers 4 and 3 and in the same column as the

numbers 11 and 14.

GROUP 5

3agaua 1. Konko Haif-Manko € cOOPBT Ha €CTECTBEHUTE YKca a U b , ako

- pu- p?
3anaua 1. Kakoe HauMeHblliee 3HaU€HUE MPUHUMAET CyMMa HaTypaJibHBIX YMCel a U b, eciu

- pu- p?
Problem 1. What is the smallest possible sum of the natural numbers a and b , if

- pand - p?

3apaua 2. Camo ¢ nudpute 1, 2 u 3 ca 06pazyBaHi BCUUKH JJECETUYHU JIPOOH, KaTO BB BCSKA OT
TSAX BCSKA OT NU(pUTE ce U3Mo3Ba 1o BeaHbk. Kosiko cpen Te3u apodu ca mo-Maiku ot 37
3anaua 2. C nomoisto ToJIbKO Tpex udp 1, 2 u 3 06pa3oBaHbl Bce AECITUUHBIE IPOOH, TAK, YTO
B KaXAOW ApoOu Kaxaas W3 3TUX IUdp UCmoib30BaHa oauH pa3. CKOJIbKO M3 ATUX JApolei
MeHble 37

Problem 2. The digits 1, 2 and 3 are the only digits used to form all decimals, and in each of them

each digit is only used once. How many of these decimals are smaller than 3?

3anaua 3. Konko ca Bcuuku S-iudpenu yucna 3*91*, kouto ce nensar Ha 22.
3anaua 3. CKOJIBKO CYIIECTBYET MATU3HAYHBIX yrcen 3*91*, kotopsie aensrcs Ha 22 ?

Problem 3. How many 5-digit numbers 3*91* are there, such that are divisible by 22?

3agaua 4. KoJiko ca CTOHHOCTHTE Ha €CTECTBEHOTO YHCIIO X, aKO X% OT YHCJIOTO 56 € 110 YHCII0,
mo-manko ot 100?
3anaua 4. CKOJIbKO CyIIECTBYET HATYpPAJIbHBIX YHCEN X, €clid X% OT yucia 56 - 1ejioe 4uciio

menbie 100?
16



Problem 4. How many values of the natural number x are there if x% of 56 is an integer smaller

than 100?

3agaya 5. Egunusar auaroHan Ha YETUPWBIBIHMK ¢ oOukoika 20,6 cM ro nmenud Ha JiBa
TpUBIBIHUKA ¢ 00uKOIKH 10,8 cM 1 15,7 cm. Kosko canTuMeTpa e To3u quaroHan?
3angaya S. J{uaronanb JEJIUT YETBIPEXYTONBHUK ¢ iepuMeTpoM 20,6 cM Ha J1Ba TpEyroJibHUKaA C
nepumerpamu 10,8 cm u 15,7 cm. Haiigure niuHy 3TOM AMaroHajid B CAHTUMETpax.
Problem 5. One of the diagonals of a quadrilateral with a perimeter of 20.6 cm divides it into two

triangles with perimeters of 10.8 cm and 15.7 cm. How many centimeters is this diagonal?

3apaua 6. Ctpanara Ha Besika OT KieTkute € 1 cm. [1o Konko pa3nuyHu ObTs ¢ IbJKUHA 8 CM,

10 CTPAHUTE HA KJIIETKUTE, MOXEM Jia CTUTHEM OT A 110 B?

3agaua 6. CtopoHa kieTouku paBHa 1 cm. CKOJIBKO pa3iMyUHBIX IMyTeN AJIUHBI 8 cM, UIYIIUX 110
CTOpPOHAM KJIETOYEK, BEIET U3 TOUYKU 4 B TOUKY B?
Problem 6. The side length of each cell is 1 cm. How many different paths with a length of 8 cm

can be taken, along the sides of the cells, in order to get from 4 to B?

B
l [
A

3apauya 7. Ha nbckarta ca Hanucanu yucnara 1, 9, 17, ..., 97, 105. Pa3pemeHo e cieqHoTo

JeiCTBHE: J]a U3TPUEM JIBE YMCIIA U BMECTO TAX Ja 3anuiieM coopa uM. Koiako mbTH € mpuioxkeHo
TOBa JICHCTBHE, aKO Ha JHbCKATa € OCTAHAJIO €IHO YHMCIIO?

3anaua 7. Ha nocke nHanucansl uucna 1, 9, 17, ..., 97, 105. Pa3pemeno cienyroiiee aeicTBUE:
COTpEeM JIBa YHCJIa U BMECTO HHX 3amumiieM ux cyMMmy. CKOJIBKO pa3 HY)KHO BBIIOJIHUTH 3TO
JeiicTBHE, YTOOKI Ha IOCKE OCTAIOCh OAHO YUCIO0?

Problem 7. The numbers 1,9, 17, ..., 97, 105 have been written on a white board. The following
action is permitted: we can erase two numbers and write down their sum in their place. How many

times was this action carried out if there is only one number left on the board?

AGE GROUP 6

3anaua 1. IlpecmetHere
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0 Tp G U
P p
P P
p L
C
3agaua 1. Beruucioure
P .
0 Thp G U
P P
P p
p —
C
Problem 1. Calculate
p
T G U
p
P P
P P
p —
C

3anaua 2. IIpecmetHere

C o T uv8 plv p=

3agaua 2. Beruucnure:

Problem 2. Calculate:

3anaua 3. 3a KOU LeNH YKCTIa 7 YUCIOTO, PAaBHO Ha
U .
h

€ s
€ p

€ €CTECTBEHO YHCII0?
3anava 3. /[ KakuX LEJIbIX YUCEN 11 YUCIIO0, PABHOE

U
E P

€
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SABJISICTCS HATYypPaJIbHbIM YHUCIOM?

Problem 3. For which integers # is the number equal to € —— a natural number?

3anaua 4. [IpecmetHere x, ako

PP PP
C T @ po W
Tosacnenue:
3agaua 4. Beruuciaure x, eciiu
p P P P P
¢C T @ pOo W
Toscnenue:
Problem 4. Find x if
P P P P P
-~ - - — = p T
¢C T ¢ po w
Hint:
- - - — pand - — ——

3anaua 5. durypara e cbcraBeHa oT 7 Ky0a, Bceku ¢ pb0 3 cM. Konko KBagpaTHU CaHTUMETpPA €

JIMIIETO Ha MOBbPXHUHATA HA IMOJTYYCHOTO T7107?

3agauya 5. @urypa cocrapneHa u3 7 KyOoB, ¢ pedpom 3 cMm Kaxabiil. HaliquTe muomaas

MMOBEPXHOCTHU IMOJIYUYCHHOI'O TEJIa B KBAAPATHBIX CAHTUMETpax.

Problem 5. The figure below is made up of 7 cubes, each with an edge of 3 cm. Find the surface

area of the resulting figure in cm?.

19



3agaua 6. [IpaBobreieH TpubrbiHuK ABC uma katetr AC = 3 cM u xunorenysa 48 =5 cm.
Toukata M e or crpanara BC, takaa ue 0 0 -0 B [IpecMeTHETE B KBaJpaTHU CAHTUMETPH

nuiero Ha A ABM.

3agaua 6. [Ipsamoyronbubiii TpeyroidbHUK ABC nmeet katet AC =3 cM U TUNoTeHy3y AB =5 cm.
Touka M npunamiexur cropone BC, tak uro 0 U0 -0 @ Haiigure miomans A ABM B

KBaApPATHLIX CAHTUMCTpPAx.

Problem 6. The right-angled triangle ABC has a leg AC =3 cm and a hypotenuse 4B =5 cm.
The point M is on the side BC, such that ® 0 -0 @Find the area of A ABM in cm?.

C
M

A B

3apaua 7. [IpecMeTHeTe ocTaTbKa OT aeneHuero Ha 34! — 1 wa 2025.

Hosicnenue: OTA pRBE 8 & 1

3agaua 7. Haliqure octaTok ot aenenus uucia 34! — 1 ma 2025.

Hosicnenue: oTA p XL B o d0 T
3agaua 7. Calculate the remainder left after dividing 34! — 1 by 2025.

Hint:otA p ¢ 0 8 00 0T

AGE GROUP 7
3agaua 1. Ako
) ) ) ® C AN
€ THXKJIECTBO, IPECMETHETE () B
3axaua 1. Bouncnure @ Q, eciu
) ) ® ® C O O
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TOXKIECTBOS

Problem 1. Calculate ® if

1s an identity.

3apaua 2. [IpecmeTHeTe O ® ¢ 8w -hakow - -

3agaua 2. Beiuuciaure ® ¢ 8® - hecm ® - -

Problem 2. Calculate w ¢ xw -ifw - -

Bagaua 3. Ako 0 pPS oOum LB  Gh mpecmerHere W CS
Bagaua 3. Ecngd PS O u W8 Gh maiimmre I €S
Problem 3. If<0 ps oand X%  Ghealculate IO ¢S

3agaua 4. Kosg e nHali-mankaTa CTOMHOCT Ha €CTECTBEHOTO YHCJIO /1, 32 KOATO € U3IbIHCHO
v pc po?

3anaua 4. /11 Kakoro HAaMMEHBIIETO HATYPAJILHOTO YK CIIA /1 BBINOJIHIETCS HEPABEHCTBO
v p¢ pa?

Problem 4. Find the smallest value of the natural number », for which the inequality
v pPc PO

1s true.

3agaya S. B npaBobrenauk ABCD Toukute P m Q ca cpenm Ha ABe OT CTpaHHUTE My.
3anpuxoBaHUTE NPABOBI'BIHU TPUBI'BIHULM ca ¢ KaTeTH 12 cm u 5 cm. [IpecmeTHeTe 0OMKOIKaTa

Ha NpaBOBI'bJIHHUKA

3apauya 5. B npsamoyroneHuke ABCD Touku P u Q - cepeaunsl 1Byx ero ctopoH. Karersl
3aIITPUXOBAHHBIX MPSIMOYTOJBHBIX TPEYTOJIBHUKOB paBHbl 12 ¢cM u 5 cm. Halinure nepumerp

IIPSIMOYTOJIbHUKA.

Problem 5. We are given the rectangle ABCD. The points P and Q are midpoints of two of its
sides. The gray right-angled triangles have legs with lengths of 12 cm and 5 cm. Find the perimeter

of the rectangle.
21
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AN

A ’ B

3agaya 6. KBagpar cbc ctpana | e pa3pszan Ha 3 npaBobI'biHHKA. Konko e Hali-rosnemus

BB3MOXKEH COOp OT OOUKOJIKUTE UM ?

3apava 6. KBaapar co croponoit 1 paspesan Ha 3 npsMoyroibHUKa. YeMy paBHa HauOOJIbIIIAs

BO3MOXKHAsI CyMMa UX IEPUMETPOB?

Problem 6. A square with a side length of 1 cm has been divided into 3 rectangles. Find the greatest

possible sum of their perimeters.

3agaua 7. [loauHOMBT @  CW ¢ @ C PMOXKE Jia Ce MPEACTaBH KaTo MPOM3BEIECHHIE Ha J[BA

nommEOMa W O M ® O @ X 8Koe e uncnoro 4?

Bagaya 7. [MommHoM W GW € @ € PMOXKHO NPEICTABUTL KaK IPOM3BEICHHME IBYX

HOJMHOMOB @ O M W 0 @ X 8Yemy pano uncino A?

Problem 7. The polynomial ® CWw ¢ @ ¢ @an be expressed as the product of the two

polynomials @ o0 and @ O w X 8Find the number A.

AGE GROUP 8
3anaua 1. IlpecmetHere
P P g p
3amaua 1. Beruucnure
P P p

Problem 1. Calculate
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o WMo o Wu

€ 15110 Yuciio?

3agaua 2. [Ipu kakoM HaTypajibHOM N BhIpa)KeHHE

SIBJISICTCSI IICIBIM YHCIIOM?

Problem 2. Find the natural number N, for which the following expression is an integer?

3agaya 3. YpaBHeHuATa

W G pw® N Muw®w G pO® N T
UMaT TOYHO eIuH 00wy KopeH. [IpecmeTnere ] 1.
3agaua 3. YpaBHeHUs

W G p®w N MH® | pw f T

MMEIOT POBHO OJUH 001t KopeHb. Halinure ) n.
Problem 3. The equations

W ¢l pw 1 Tand® ¢cn pw n T

have exactly one common root. Calculate ] 1.

3agaua 4. Konko ca BcUukH TpUIUPPEHU YKCIa, B KOUTO UMa MTOHE IBE €HAKBU [u(ppu?
3anaua 4. CKOJIBKO CYIIECTBYET TPEX3HAYHBIX YHCEII, B 3aITUCU KOTOPBIX UMEETCS XOTS ObI JBE
OJIMHAKOBBIE ITUPPHI?

Problem 4. How many three-digit numbers have at least two identical digits?

3apaua 5. CnpsiMo npaBObI'bJIHA KOOPAUHATHA CUCTEMA Ca 33/1aJICHU TOUKUTE

A (2; 2) u B (0; 5).Onpenenere KOOpAUHATHTE HA TOYKaTa M, KOSITO € cpe/ia Ha oTceukaTta AB.

3anaya S. B nmpsamoyronbHO# cucTeMe KoopAuHar 3a1ansl Touku 4 (2; 2) u B (0; 5). Onpenenure

KOOPJMHATHI TOYKH M, KOTOpas ABIISIETCS CEPEINHOMN OTpe3Ka AB.
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Problem 5. If the points 4 (2; 2) and B (0; 5) are plotted on the rectangular coordinate system,
find the coordinates of the point M, which is a midpoint of the line segment AB.

57

3amaua 6. Yernpusronank ABCD e tpanen cauue C Yo 0 8 6 ® 6 6 O,
dOoUSGdD N6 hOOUS GO N 6 GBC=6cm, 6 6=7 cm.
Konko cm e npikunaTa Ha otceukara O Oe

3agaua 6. Yersipexyronpuuk ABCD - Tpamenys ¢ mwiomagsio ¢ Yo & 086 6 @ 6 6 O,
OOUSED N6 hOOUS 10 N 6 GBC =6 cm, 6 6="7 cm. Haitaure qiuny orpeska O O

B CAHTUMCTpPAX.

Problem 6. The quadrangle ABCD is a trapezium with an area of ¢ Yo & 0 & 6 @ 6 6 O,
OOUSED N6 hOOUS 10 N 6 BC =6 cm, 6 6= 7 cm. Find the length of the line

segment O O in cm.

3agaua 7. AKO X M y ca eCTECTBEHHM YMClIa, TAKMBa 4e GO ) CW ©  «hmpecmerHere @ 6B
3amaua 7. Ecu x ¥ y - HaTypanbHbIE YACIA, TAKHE 4T0 (W O €O ® N Haiigute ©  GB
Problem 7. If x and y are natural numbers such that CO ® ¢® @ ohfindG 6B

AGE GROUP 9

3anaua 1. I[Ipecmetnere 4 — B 3a ThKIECTBOTO
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ow UL 0 0
W W o W p Wwo

3amaua 1. Haiinure A — B B TOXKIECTBE

ow U 0 0

W W o WwWp Wwo
Problem 1. Calculate 4 — B in the identity:

ow U 0 0

W W o WwWp Wwo

3anaua 2. [IpecmeTtHere

3agaua 2. Hatiqure

Problem 2. Calculate

3axaua 3. 3a KOJIKO LM Yucia & € U3NBIHEHO HEPABEHCTBOTO?

W €& pPp WW
3amaua 3. [l CKONBKHX LENBIX YHCEI € BBITOIHIETCS HEPABEHCTBO?

W €& P WW
Problem 3. How many integers & satisfy the inequality?

W €& P WW
3anaua 4. B xoif kBajpaHT € IpeceuHara To4Ka Ha TPaBUTE

®w WC®w Momw WMok WC

3agaua 4. B kakoli 4eTBEPTH HAXOAUTCS TOUKA IMEPECECEHUS MPSIMBIX

W Ng®d Mouw Wow W
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Problem 4. In what quadrant is the intersection point of the straight lines
W NC® WMo andw WMok WC

3agaya 5. Ako ( 1 () ca KOPEHH Ha yPaBHEHHETO () ¢ TU Q¢ C TT ¢ OThmpecMeTHeTe

W ¢Tg o cncso
@ @

3agaua 5. Eciam 00 1 () KOpHH ypaBHeHns @ G TU Q€ € TT ¢ OTtHaiimuTe

W ¢Tm¢ aw cncso
@ @

Problem 5. If @ and & are roots of the equation @ € Tt @ ¢ Tt ¢ OThcalculate

\

W CmCow (T c8 o
w
3apaua 6. Pasriexaame BCUUKH TPUBI'BJIHUIIM, CTPAHUTE HA KOUTO ca LEIUTe uucia 2 cm, 3 cm

u a cm. KoJIKO KBapaTHU CAHTUMETPA € Hall-MaJIKoTo Juue?

3agaua 6. PaccMoTpuM Bce TPEyroibHHUKH, JITUHBI CTOPOH KOTOPBIX - IeJible uucna 2 cm, 3 cm

nacm. HaﬁﬂHTe HAMMCHBIIYIO IJIONIAAb B KBaPAaTHBIX CAHTUMETpPaXx.

Problem 6. Let us look at all triangles which have sides with lengths expressed in integers: 2 cm,

3 cm, and a cm. Find the smallest area in cm?.
3anaua 7. Hamepere peanHuTe penieHus Ha ypaBHEHUETO.

W (S T’ W 8 @ T
3anava 7. Haiinure nelicTBUTENbHBIE KOPDHU YPaBHEHUS.

W S T’ W 8 @ T
Problem 7. Find the real solutions of the equation.

W (S VLB W S w T
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Tournament
I z M I R E M AT H MATHEMATICS WITHOUT
The world of Numbers m LIMITS

in the footsteps of Thales
ANSWER SHEET - 2026 QUALIFICATION ROUND

Age Group: ..............
Full name of the CONteStant: ..........oeeieveeiiivnisiencssnisssnecsssnecsssecsssancssssessssesssssecses
N T 11171 e
City / Town and COUNLIY: ..ccciuviiiiniiiiinniiiinniiiisiicssssiesssssssesssssssssssssssssssases
ANSWERS TO THE PROBLEMS:
Problem 1 2 3 4 5 6 7
Answer
SOLUTIONS TO THE PROBLEMS

PROBLEM 6.
PROBLEM 7.

If the space for writing the solutions is not sufficient, you may continue on the back of the answer sheet.
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PEHIEHUA U OTTOBOPH

AGE GROUP 3
Problem | Answer Solution
) Dlree <o
Al A
bposit Ha wucnara 11, 13, ..., 35, 37 e 14. bpost Ha mudpure, ¢ KOUTO ce
s 28 3anucaar e 28.
There are 14 numbers: 11, 13, ..., 35, 37. The number of digits used to write
those numbers is 28.
p ¢ 6 8 OU ¢ T 1T 1 0 OG0 O0C O UL X
¢ T T T 0 W 06 UL X
3 9 ¢ T T ¢ ¢ w o v X
¢ T YU ¢ w o v X
¢ 01T UV @ X Y w U
9 9 45
9 54
9 9 9 27
4 18
9 9 45 -18=27
9 54-9-27=18
9 9 9 27
Pasnukara Ha OOWKOJKHTE € yJBOEHaTa CTpaHa Ha KBajpaTa. ToraBa
5 16 cTpaHaTa Ha KBajipaTa € 4 cM, a oOukoakara My € 16 cm.
The difference of the perimeters is the doubled side of the square. Then the
side of the square is 4 cm and its perimeter is 16 cm.
11,22, ...,99
101, 202, ..., 909
6 929 111,212, ...,919,
191, 291, ..., 999
Ot 21 — 18 =3 ca 3eneHure.
7 5

3enenute u yepHute ca oomro 10. Torasa xpaTHTE U cCUHKUTE ca 11.
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Kbntute ca 21 — 15 =6.

ToraBa 3eneHUTe, YEPHUTE U KbATUTE ca 3 + 7 + 6 = 16, a cunure ca 21 —
16 =5.

From 21 — 18 = 3 green pencils.

The green and black pencils are 10 in total. Then the yellow and blue
pencils would be 11.

The yellow pencils are 21 —15=6.

Therefore, the green, black and yellow pencils are 3 + 7 + 6 = 16, and the

blue pencils are 21 — 16 = 5.

AGE GROUP 4

Problem

Answer

Solution

543

Mexnay nudpute 5 u 3 nocrassMe 1udpata 4 u nonydasame 543 —0 = 543.

We place the digit 4 between the digits 5 and 3 and we get 543 — 0 = 543.

30

K®M uncnoro 3 tps6Ba na npubasum 29 netH 4, 3a 1a noxyuum 119. Torasa

ypcnara ca oomo 29 + 1 = 30.

We must add the number 4 to the number 3 29 times, in order to get 119.

Then the numbers would be 29 + 1 = 30 in total.

74

COopbT BBB Besika rpyma € 235.
28 +42 + 74 +91 =235
37+56+61+81=235.
Uucnoro, KOETO ThpcHuM, € 74.
The sum in each group is 235.
28 +42 + 74 +91 =235
37+56+61+81=235.

The number we are looking for is 74.

36

401 — 365 = 36.
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0,3

uau 4

0,3 or

AKO 4eTUpUTE TOUKH JIeXkKaT Ha eHa IpaBa — 0 TPUBI'BJIHULN.

AKO TpH OT TOUKHTE JIeKAT Ha €/1HA IIPaBa, a YETBbPTATA HE JIEKH HA Ta3H
npasa — 3 TPUBI'bJIHUKA.

AKO HAMa TpHU TOYKH, KOMTO JISKAT HA €/1Ha NpaBa — 4 TPUBI'bIHUKA.

If the four points lie on the same straight line — O triangles.

If three of the points lie on the same straight line, and the fourth does not lie
on this straight line — 3 triangles.

[f there are no three points that lie on the same straight line — 4 triangles.

68

9 cenmunu umar 9 noHenenHuka U 9 BropHuka. Bcsika 3amnousa ¢
MOHEJIETHUK. AKO 100aBUM 5 JHU OT Cpsifia 1O IbPBUS MOHEICIHUK, IIe
nosryaum oomro 5 + 9.7 = 68 nHu.

9 weeks have 9 Mondays and 9 Tuesdays. Each week starts with a
Monday. If we add 5 days from Wednesday to the first Monday, we will get
atotal of 5+9 7 =68 days.

24

N36upame yucnoro 8.

Uucnoro 8 e B equn pen ¢ uncnara 4 u 3; B euH cThi0 ¢ uncnara 11 u 14.
Crnen mppBOTO 3auepKBaHe ocTaBar yucinara 7, 6, 10 u 9.

Nzbupame 6. 3auepkBame 7 u 9. Ocrasa uucnoro 10.

Twpcenust coop e 8 + 6 + 10 = 24.

Pesynraret € BuHaru 24, 3amoro:

- yucnaTa B IbPBUS CTHJIO ca oT Buaa 1 + 3xa, KpJETO a € HoMeEpa Ha pea;
- yrcnaTa BbB BTOPHS CTHJIO ca oT Buaa 5 + 3xb, kpaeTO b € HOMepa Ha
pena;

- yucnara B 3-us CTHIO ca OT BHAa 3Xc, KbJETO C € HOMEpa Ha pefa;
ToraBa cOOpBT Ha U30PAHUTE U OCTAHAIIOTO YUCIIO €
I+3xa+5+3xb+3xc=6+3x(a+b+c)=6+3%x(1+2+3)=24.
The numbers in the first column are of the type 1 + 3xa, where a is the
number of the row;

The numbers in the second column are of the type 5 + 3xb, where b is the
number of the row;

The numbers in the 3™ column are of the type 3xc, where ¢ is the number of
the row;

Therefore, the sum of the numbers you picked, and the remaining number is
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l1+3xa+5+3xb+3xc=6+3%x(atb+c)=6+3x(1+2+3)=24
AGE GROUP 5
Problem | Answer Solution
) ; SN
; P ® phghot
&) e
1 ? L 0 O U
AR P Y w
Tosa ca uuciara 12,3; 13,2; 2,13; 2,31 — 0010 4.
2 4
There are 4 decimals in total: 12.3; 13.2; 2.13; 2.31
Yucnoro 3x91yce nemuua ll,ako 1l gemt 0 0 W p
0

pPp W W
Yucnoro 3x91x ce nenu Ha 22, ako x € yeTHa 1udpa, T.€. 0, 2, 4, 6 win 8.

Twpcenure uncna ca 5.
The number 3x91y would be divisible by 11 if 11 is a factor of

3 5
c W W p W PP O O O W
The number 3x91x would be divisible by 22 if x is an even number,
i.e. 0,2, 4, 6 or 8. There are 5 numbers in total.
w P . . . g g g
p—nf%[)(P v @ ¢ bt bp mE ¢ lp IE X L
TwpcenuTe cTONHOCTH 3a x ca 7.
4 7
w P . ... . . .
onn® T © G b T bp mhp chp v X L
7 values in total
h PR P& CB® G BV
5
8




Bceku nbT ¢ 1pknHa 8 cM ce onpenens oT 1 BepTukanHa u 7
XOPHU30HTAITHU OTCEUKHU. BposaT Ha n300puTe HA BEPTHUKAIHU OTCEUKH € 8.

ToBa e u OposT Ha BCUUKHU Pa3IMYHU MAPIIPYTH.

6 8
Each 8 cm-long path is defined by 1 vertical and 7 horizontal segments. The
number of choices of vertical segments is 8. This is also the number of all
different paths.

Uucnata ca prw p W p p T Crnen BCAKO JEWCTBUE 4MCIIaTa
"HaMangBart ¢ 1. Ha 13-to nelicTBre Ha AhCKaTa OCTaBa €qHO YUCIIO.

7 13 Thereare pmmL P Y p P Tnumbers. After each action the
numbers decrease by 1. At the 13 action there will be one number left on
the board.

AGE GROUP 6
Problem | Answer Solution
P 0]
0 TCUL—- TE&CULT
1 0 P v
P
P p
p —
C
q o T U pd pE
C
2 12 0
¢ 0O T UL p® p-—
C
S o T v o ¢ 0 pp PQ
THpcuM CTOWHOCTUTE HAa 7, 32 KOUTO —— € 1151710 uucio. Toaca ( -4),0, 2
oué u 6. Camo 3a 0 1 6 CTOWHOCTTA Ha U3pa3a € —— € eCTECTBCHO YHCIIO.

3 . . : .

0 and 6 We are looking for the values of n, for which — is an integer. These are (
-4), 0,2 and 6. Only in the case of 0 and 6 the value of the expression &
— 1is a natural number.
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PP PP PPP P P o0
¢ T ¢ pc ¢ T @ popgpo
Jlunero Ha MOBBpPXHUHATA Ha (urypaTta e coop Ha nuarta Ha 30 KBaapara
ChC cTpaHa 3 cMm.
5 270 Toeam o 0=270ks. cMm.
The surface area of the figure is a sum of the areas of 30 squares with a side
length of 3 cm.
ItisoTm 0 0=270 cm?
4,5 o 0. o p v
- - — 0 1T 1T®dwa
6 v T Y T C
4.5
Oro A p O A ¢ T C UC TT Cclenpa de ocTaThbKbT ¢ 2022.
From
7 2024
A p OA CMCUTCT
it follows that the remainder is 2022.
AGE GROUP 7
Problem | Answer Solution
P P P PG ®p ®
P P p O ®» @
1 2 B
P P G O w
P 0 O O
O O C
2 — w w ¢ 8w - —— -
LB W ®O T
3 4
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L pc pob pc potv pg po £ O

106

Enna ot crpanute Ha npaBobIrbiaHuKa € 12 + 12 =24, a npyratae 12+ 5 +

12 = 29. Twpcenara obukomnka ¢ 106 cm.

One of the sides of the rectangle is 12 +12 = 24, and the other side is 12 + 5

+ 12 =29. The perimeter we are looking for is 106 cm.

Pa3p5[3BaHCTO MOXKE aAa CTaHC 110 JJBa HAYHHAa:

[TbpBU HAYUH:

a b 1-a-b

a b 1-ab
Tyk cO0pBT OT OOUKOIKHUTE €
¢cp ® ¢p ® ¢p p B O W
Bropu HauuH:
a 1-a
b b

1-b

Tyk cO0pBT OT OOUKOJIKHUTE €

¢cp ® ¢p ® O ¢p O p O Y cd G
Haii-ronsimara cTOHHOCT, KOSITO ThPCHUM, € 8.
The division can happen in two ways:
First way:
a b 1-ab
1 (1 1 1
a b 1-ab
Here the sum of the perimetersis¢ p @ ¢p @ Cp P
SRR 1
Second way:
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b b

1-b

Here the sum of the perimeters is

3aMECTUM X C 1 1IC MOJIYUYUM BAPHO YUCJIOBO PABCHCTBO.

cp ® ¢p ® O ¢p O p O Y ¢d Y
The greatest value we are looking for is 8.
AKO B TBXIECTBOTO W CW (@ CpPp W O w 0w X

Torasa A = 5.
7 5 o . . . . ..
Cw C® ¢p W O W O0WwX
If we replace x with 1 in the identity, we will get a correct numerical
equality.
Therefore, A = 5.
AGE GROUP 8
Problem| Answer Solution
1 1 P p WU P p P U p p WU p p G P
2 8 — < \ —
£ g W g W € ¢ c¢Mw v v Y
Heka| e oOmust kopeH
| ¢ Pl N TH| ¢h Pl n 1 ¢n Nl N
n m | -
3 - - — f m AR -
Let| be the common root
| ¢n Pl m and | ¢h pI n m ¢n N
nn m™ | -
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252

Uucnara, B kouTo uma ase Hyau ca 9: 100, 200, 300, ..., 900.
Ywucnara ¢ Tpu enHakBu 1udpu ca 9.

Uwucnara, B KouTo uma a8e udpu 1 ca

ppm TP PR cRp.p..ppPWWPP ¢ Y 0 C@

ITo 26 ca yncnara, B KOUTO UMa JaBe MUbpH 2, ..., ABe 1udpu 9.

Taka OposT Ha yucIaTa ¢ TOYHO JIBE eaHAKBU Iuppu e 9 + 9 + 9.26 =252.
Taka momyunxme o610 252 yucna.

There are 9 numbers which have two zeros: 100, 200, 300, ..., 900.

There are 9 numbers that have three identical digits.

There are

ppm e pfpcl p.p..p PP P ¢ Y O ¢ @umbers that

have two digits 1.

The numbers that have two digits 2, ..., two digits 9 are 26 each.

Therefore, there are 9 +9 + 9 26 =252 numbers that have exactly two identical
digits.

This is how we get all 252 numbers.

(1;3,5.M
(1;3.5).

Axo O (0; 0), C (0; 2), D (2;0), Toraa

abcuucara Ha M e paBHa Ha cpefHarta orceuka MD Ha TpubI'baHUK ACB,
opauHaTata Ha M e paBHa Ha cpellHaTa OCHOBA Ha Tpaneua BODA.
ToraBa M (1; 3,5).

If O (0; 0), C (0;2) and D (2; 0), then

the x-axis of M is equal to the middle segment MD of the triangle ACB,
the y-axis of M is equal to the middle base of the trapezium BODA.
Therefore, M (1; 3.5).

00 66 506 60,
——nY -
R R

C
y Y oy ¢ x

COWCW W W Cw p W P PT
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AGE GROUP 9

Problem | Answer Solution
ow U 0 o) ow U 0 6w a0 O
1 1 W W o0 WP WO W Cw o W CWw o
O 0 O 0 ¢ 5 6 p
o0 O UL o p
2 1 — - .
¢ Mo ¢ M w w ow 1T M W p
w £& p ww n=910..,98¢ pBh wae
3 180 HepasencrBoto e BsapHO 3a 180 nenu yncna.
The inequality is true for 180 integers.
e a—m e o Mo W¢ e
Mcw Mo WNMow W —_ w Nw VMo 1
NG Vo
4 111
npeceyHara To4ka uie e B III xBagpanT
The intersection point will be in quadrant I1II.
. w ¢ oW m¢Oo
5 2024 W phw ¢mqo ‘C s u)c S CTCT
YR q Y -888 —
I’ _ —
ov prp b o Y VEgd — Y —
I, . o
S LW T Y -888& —
w
6 _
AN C Y - - - —
I’p . _
wN plp |‘rd) o Y Ut ¢ ¢ p — Y —
[ P v - o o~ -
Vg
W 8 W W G ©® T
7 0

W (S VLB W (S w T w T
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