LVIIT YPAJIbCKUI TYPHUP IOHBIX MATEMATUKOB. KUPOB, 05.05 — 11.05.2022

MATEMATUYECKNII BOM Nel. 07.05.2022, MJIAJIIITA L TPYIIIIA
BBICIIIA S JIUTA

1. Asuca n Bepa urpator B urpy. ¥ Hux ectb 2022 OyThLIOYKE ¢ MOJOKOM oO0bemom 200
MJI Kaxkjasi. V3HadaabHo B Kaxkoit OyThLiouke 1mo 30 mur mosioka. IlepBoit xoaut Asnca. 3a
KaxK/JIbIif XOJI UTPOK MOKET COBEPIIUTH OJHO U3 JIBYX JeficTBUil:

(1) BBIOpaTh OYTHLIOUKY, B KOTOpOil He MeHee 100 MJI MOJIOKA, U BBIUTH MOJOBHHY MOJIOKA
U3 HeE;

(2) BBIOpATH J1BE OYTHIIOUKH, B KazKI01i 13 KOTOPbIX MeHee 100 MJT MOJIOKA, TIEPETHTH MOJIOKO
13 OJIHOI BO BTOPYIO, M BHIOPOCUTD ITYCTYIO OYTHIIOUKY.

[TpourpsiBaer Ta, KTO HE MOYXKET CXOJIUTh. KTO U3 UTPOKOB MMEET BHIUTPLIINTHYIO CTPATEIHIO?

2. Jana aéprast gocka 9 x 9. Oug nepexparmBaeT eé KjieTKn B Oebiil nBeT. Ilocse nepekpa-
muBaHug odepeinoit kyerku, OJist numeT B Heil KoJImdIecTBO €€ YEpHBIX cOocejieii 10 CTOpPOoHe Ha
nanaeiit MomeHT. Tak Ouist mepekpacmia Bce KaeTKn. Kakoe HanMeHbIee KOJUIeCTBO KJIETOK
MOTYT COJIEpKATh UHCJIO, DoJibIree 17

3. MoxkeT Jin Jiisi pas/IMYHBbIX HATyPaJIbHBIX Yuce]l @, b W ¢ BBIIOJHATHCA PaBEHCTBO
a+b+HOHd(a,b) =b+ c+HO(b,c) =a+ c+ HO(a,c)?

4. B yemnmonare 1o BOJHOMY II0JI0 YIACTBOBAJIO 1 > 2 KOMAaH/I, JIIOObIE JIB€ KOMAH]IbI ChII-
paJi JIpyr ¢ ApyroM POBHO OJIMH pa3. 3a mobeay KoMaHIa Mojydasia 2 o4Ka, 3a HHIbo — 1, 3a
nopaxkernne — (. ITo nuroram TypHupa Bce KoMaH/ bl HaOpaJu pa3HOe YUCJI0 OUYKOB M B UTOIOBOM
TabJimie ObLIM YIOPSI0UeHbI B IOPsijiKe yOobiBaHus oukoB. OjiHaKO depe3 HeCKOJIbKO JIHell opra~
HI3ATOPbI OOHAPY?KIJIN, YTO IPOU3O0IILIA TEXHIIECKasl OIMNOKa, U BCe PE3Y/IbTaThl ObLIN YITEHbI
HeBepHO. Bee MaTun, KOTOpbIe paHee CINTAJINCh Pe3yIbTaTUBHBIMU, HA CAMOM JIeJIe 3aKOHININCH
BHUYBIO, & BCE MaTUM, KOTOPbIE paHbIIE CUNTAIICH HUUEHHBIMU, Ha CAMOM Jiejie 3aKOHUIMINCH
1100e 10t os1Hoi 13 Koman 1. ITocsie Toro Kax pe3ysibTarsl ObLIN IepPecInTaHbl, OPraHn3aTOPhI BbI-
BECUJIN HOBYIO YIOPSJIOUEHHYIO TaOJIUILYy Pe3Yy/IbTaToB, B KOTOPO BCe KOMAH bl OIAThH HAOPa/In
pasHOe UUCI0 OIKOB.

[Tpu KaKuxX n MOIJIO TaK OKa3aThCs, UYTO B IPABUJILHON TAOJIUIE KOMAaH/IbI YIIOPsI0UIIUCH B
00paTHOM IOPSIKE (T.e. KOMaH/1a, KOTopasi paHbllle ObLIa IepBoil, cTaJia mocjae Heil, BTOpoii —
peJioc/e Hedl, u .. )7

5. Jlpa neprenukyasapubix orpeska AFE u CG nepecekatorcss B Touke D. Toukn B u F'
takue, 9to ABC'D u DEFG — npsimoyrosibuuku. 3sectno, aro ZGAD = 36°, ZGCF = 15°,
BE = CF. Haiinure Besmunny yria ZAEB. Oreer paiite B rpajycax.

6. Ha jocke HammmcaHo HECKOJIBKO Pa3/IMUHBIX HATYPaJbHBIX dncesl. 3a ojanH Xos Ilarra Haxo-
JIUT BCe HATYpaJibHbIE YUCJIA N, JJIs KOTOPBIX ceifyac BbIIIUCAHO POBHO OJIHO U3 yuceanun—1, u
zartomuHaeT ux. [locjie 3Toro on crTupaer npeibl Ly it Habop 1 3alUChIBACT BCE YKC/Ia, KOTOPhIE
OH TOJIBKO 4UTO 3allOMHIJI. JloKaxkuTe, 94TO CyIiecTByeT OECKOHEYHO MHOI'O TaKuX k, 94TO depes k
XOJIOB Ha JIoCcKe OyJieT HallucaH n3Hava bHbI HAOOp U M3HAYAIbHBIN HAOOD, YBEJIMUEeHHbIN Ha k.

7. Haubouibiliee u3 JeificTBUTE/NILHBIX dYHceJ aq, G, ..., @, paBHO M, a HamMeHb-
mee —m. Issecrno, 4yro ecom a; < a; < ap, To a; + ap < 2a;. [dokaxwure, uro
ai+as+...+a, =2m+ (n—2)M.

8. Haityure HanmMeHbIee HATypaabHOE 1, IpH KOTopoM y unces n? u n? + 722! oannaxosoe
KOJINYECTBO HATYPAJbHbBIX JeuTesneil.



LVIIT YPAJIbCKUI TYPHUP IOHBIX MATEMATUKOB. KUPOB, 05.05 — 11.05.2022

MATEMATUYECKNII BOM Nel. 07.05.2022, MJIAJIIITA L TPYIIIIA
IIEPBA S JIUTA

1. JTana uépnas jgocka 9 x 9. Ouig nepekpammmBaer e€ KJaeTKu B Oesblil iBet. [locse nepekpa-
MIUBaHUS odepeIHoN KiaeTKu, OJist MHUIIeT B Hell KOJMIeCTBO €€ YEPHBIX cOcejlell 10 CTOpoHe Ha,
nannbiit MomenT. Tak Ouig nepekpacmia Bce KjeTkn. Kakoe HanmMenblliee KOJUYECTBO KJIETOK
MOTYT COJIepPXKaTh YUCI0, Oosbinee 17

2. MoxkeT Jm JjIdg pas/InuHbIX HATYPaJbHBIX YUCET @, O W ¢ BBINOJHATHCSI PABEHCTBO
a+ b+ HOHd(a,b) =b+ c+ HO(b,c) = a+ c+ HO(a,c)?

3. B yemnmonate 1o BOJIHOMY I0JIO ydacTBoBaj0 10 KOMaH I, JIIOObIE JIBE KOMAH bl ChIMPAJIN
JIPYT € JIpyTOM POBHO OJINH pa3. 3a Mobe Iy KoMaHIa moIydasa 2 oUka, 38 HIIbio — 1, 3a TopazKke-
uue — 0. ITo nroram TypHIpa Bce KOMaH/ bl HAOpaJIl Pa3HOe YUCJI0 OUYKOB, I B UTOIOBOI TabdJimie
ObLIN YIIOPsA/I0UEHbl B TTOPsJiKe YObIBaHus 0ukoB. OJIHAKO Yepe3 HECKOJILKO JTHel OpraHu3aTopbl
OOHAPYKMJIN, UTO MPOU3OIIJIA TEXHUIECKas ONINOKA U BCe PE3Y/IbTAThl ObLIN YITEHbl HEBEPHO.
Bce maTun, KoTopble paHee CIUTaJUCh PE3YIbTATUBHBIMU, HA CAMOM JIe/I€ 3aKOHYI/INCh BHIYIO,
a BCe MaT4l, KOTOPbIe paHbIlle CUUTAINCL HUYEHHBIMU, HA CaMOM JieJjle 3aKOHUYMINCH 1100e10i
ojiHOI n3 KoMauI. [locie Toro Kak pesysibTaTbl ObLIN [E€PECUnTaHbl, OPraHN3aTOPbI BHIBECUJIN
HOBYIO YIIOPSIOUEHHYIO TAOJIUIYY PE3Y/ILTATOB, B KOTOPOIl BCe KOMaH/IbI OIAThH HaOpaJu pasHoe
JUCJIO OUKOB.

MorJio Jit TaK OKa3aThCsl, UTO B IIPABUJILHOI TAOIUIE KOMAH/IBI YIIOPSAJIOYIINCH B 0OPATHOM
nopsijike (T.e. KOMaHjia, KOTopast paHbIie OblLTa IepBOil, cTaja MOCIeHeli, BTOpoil — Mpeo-
caemueit n T.71.)7

4. /Ipa nepnenaukyasipabix orpeska AFE n CG nepecekatorcst B Touke D. Touku B u F
takue, uro ABC'D u DEFG — npsimoyrosibauku. Ussecrro, uro ZGAD = 36°, ZGCF = 15°,
BE = CF. Haiipnre Besmunny yriia ZAFEB. OTser jnaiite B rpajiycax.

5. Ha jocke HaIMCaHO HECKOJIBKO PA3INIHbIX HATYPaJbHBIX dnces. 3a ojaun xoJ1 [Tarra naxo-
JIUT BCe HATypaJibHbIe YUCJIa N, /s KOTOPBIX ceiidac BbIIIMCAHO POBHO OJIHO U3 yucean un—1, u
zaromuHaeT ux. [locjie 3Toro on cTupaeT npeabl Lyt Habop U 3alChIBACT BCe YHC/Ia, KOTOPhIE
OH TOJIBKO 4TO 3allOMHIJI. JloKaxKuTe, 4TO CyIecTByeT OECKOHEYHO MHOI'O TaKuX k, 4To depes k

XOJIOB Ha JOCKe OyJIeT HalncaH n3HadaIbHBII HaOOp 1 M3HAaYAJIbHBII HAOOD, YBEJIUUIEHHbI Ha k.

2100 _ 1 crio-

6. Ha nocke Boinucano 100 gucest, He 00st3aTe/IbHO pasinaHbIX. [l KaxKioro n3
coOOB BbIOpATh HEIYCTOI HaOOP M3 HECKOJIbKMX BBIMMCAHHBIX dnces uma 3ammcal B TeTpagKy
CyMMYy 4Yncesl B BhIOpannoMm Habope. Haiijiure HanboJibiiee BO3MOYKHOE JUCIO €IMHUI], KOTOPOe
MOXKeT OBbITh 3allicaHo B TeTpajn JuMbl.

Hanpumep, ecin 661 Ha JOCKe ObLIN HAITUCAHBI Yncaa —1, 2, 2, TO B TeTpan ObLIN ObI 3aITi-
catbl 3 ofuH pas, 4 oaun pas, 2 jaBa pas3a, —1 ojaun pas, 1 aBa pasa. Mtoro, 2 equHuIb.

7. Haubousibiliee u3 JeificTBUTENBLHBIX 4YHCeJ @y, G, ..., G, paBHO M, a HamMeHb-
mee —m. Issecrno, 4ro ecm a; < a;j < ap, To a; + ap < 2a;. okaxwure, uro

ai+as+...+a, =2m+ (n—2)M.

8. Haiture Bce HATYpaJIbHBIE 1, TIPH KOTOPBIX Y UHCET 12

1 n?+ 115 0 UHAKOBOE KOJIHIECTBO
HATypaJIbHBIX JICJIITEIE]l.



LVIIT YPAJIbCKUI TYPHUP IOHBIX MATEMATUKOB. KUPOB, 05.05 — 11.05.2022

MATEMATUYECKNII BOM Nel. 07.05.2022, MJIAJIIITA L TPYIIIIA
BTOPA4 JINTA

1. Jana Oenas gocka 6 X 6. MoxKHO Jin 1OKpacuTb 9 KJIETOK B YEpHBIN IIBET TaK, 4TOObLI
HE OCTaJI0Ch HU OJIHOTO 3aMKHYTOI'0 MapIIpyTa, MPOXOJAIIEro XO0Td OBl M0 YeThIPEM HETOBTO-
psTIOIINMCsT GeJIbIM KJIeTKaM JIOCKU (HO, BO3MOXKHO, He 1o BceM)? U3 ojHOIN KJIETKH MOYKHO
HEePEXOIUTh B JPYTYIO, TOJBKO €CJIM Y HUX €CTh 00Iasi CTOPOHA.

2. Moxker Jjm jiyisi pa3/indHbIX HATYPAJIBHBIX YHCET a, b U ¢ BBINOJHSITHCA PABEHCTBO
a+ b+ HOHd(a,b) =b+ c+ HO(b,c) = a+ c+ HO(a,c)?

3. B wemmnmonare 1o BogHOMY T0JI0 yaacTBOBa0 10 KOMaH,I, JIIOObIE /1Be KOMAH bl ChIIPaJIN
JIPYT € JIPYTOM POBHO OJIMH pa3. 3a 1100e 1y KOMaH/1a MoJIyydalia 2 0uka, 3a HIIbio — 1, 3a mopazke-
are — 0. [To nroram TypHIpa Bce KOMaH/ bl HAOPaJIN pa3HOe IHUCI0 OUYKOB, U B UTOIOBOI Tab e
OBLTI YIOPSIIOUEHBI B OPsiJiKe yObIBaHUsT 04KOB. OJIHAKO Uepe3 HECKOJIbKO JIHEell OpraHn3aTopbl
OOHAPYKILIN, YTO IPOM3OIILIa TeXHUIeCKasl OIMNOKa 1 BCe Pe3y/IbTAThl ObLIN YITeHbI HEBEPHO.
Bce maTam, KoTopble panee CINTAIICh Pe3y/IbTATHBHBIMHI, Ha CAMOM JIeJIe 3aKOHIIINCH BHUIBIO,
a BCE MATYM, KOTOPbIE PaHbIIe CIUTAIINCL HUUEHHBIMU, HA CAMOM JIe/e 3aKOHUYMINCH T00e 01
omHO#t M3 KoMaHn 1. [locsie Toro Kak pe3ysnbraThl OBLIN MEPECIUTAHBI, OPTAaHN3aTOPHI BHIBECUIN
HOBYIO yIIOPsIIOUEHHYIO TaOJIUILy Pe3y/IbTaToB, B KOTOPOW BCe KOMAH/IbI OISITh HaOpa/n pasHoe
ICJI0 OIKOB.

MorJio jin Tak 0Ka3aThCsi, ITO B IPABUJIbHOI TaO/IUIE KOMAHIBI YIIOPSIOUNIICH B 00paTHOM
nopsijike (T.e. KOMaHjia, KOTopast paHbIie OblLTa IepBOil, cTaja MOCIeHeli, BTOpoil — Mpeo-
caemueit n T.71.)7

4. /Ipa nepnenaukyasipabix orpeska AFE n CG nepecekatorcst B Touke D. Touku B u F
takue, uro ABC'D u DEFG — npsimoyrosibauku. Ussecrro, uro ZGAD = 36°, ZGCF = 15°,

BE = CF. Haiipnre Besmunny yriia ZAFEB. OTser jnaiite B rpajiycax.

2100 _ 1 crio-

5. Ha nocke Boimucano 100 gucest, He 00s13aTe/IbHO pasindHbIX. [l KaxKi0ro n3
coOOB BbIOpATh HEIYyCTOI HaOOP M3 HECKOJIbKMX BBIMMCAHHBIX dnces uma 3ammcal B TeTpagKy
CYyMMY 4ncesl B BbiOpanHoMm Habope. Haitjure HanboJibiiee BO3MOKHOE UNCIO €JUHUIL, KOTOPOEe
MOXKeT OBbITh 3allicaHo B TeTpajin JIuMbl.

Hanpuwmep, eciin 661 Ha JJOCKe ObLIN HAITUCAHBI Yncaa —1, 2, 2, TO B TeTpa/n ObLIN ObI 3aITi-
canbl 3 oJuH pas, 4 oauH pas, 2 jaBa pas3a, —1 ojaun pas, 1 aBa pasza. ltoro, 2 equHuIb.

2

6. Haiiure Bce HATYpAIbHBIE N, TP KOTOPBIX y unces n? 1 n? + 21 o uHaKoBOE KOJHIECTBO

HaTypaJIbHBIX ,ZLGJII/ITGJIGI/UI.

7. Y med-noBapa ecTh Kpyriag mnuiia, paspesantas Ha 200 kyckoB npu nomoru 100 mps-
MOJIMHEHHBIX Pa3pe30B, MPOXOASIINX Yepe3 eHTP MUMIBL. Tak:Ke y moBapa eCTb 1 Pa3JImIHbIX
coycoB. KaxkpIit coyc nosap moJiozKus Ha nekoropbie 100 moaps 1 ury X KyckoB muiiinl. [Toce
9TOr0 MOBap MOJICYUTAJ, CKOJIBKO COYCOB MOTAJI0 Ha KaxK bl Kycok. [Iycth m n M nanmenbimee
1 HanboJIbIlee U3 MOy YeHHBIX drce/1. Hailjnre Bce Bo3MOXKHbIe 3HaueHnst cyMMbl m+ M (orBet
MOYKET 3aBUCETH OT 1)7

8. [Mosozkurenbible uncaa a u b Takosbl, urto 3(ab + 1) = a?b* — 1. Jloxkazkure, 4To
at + b > 5(a* + b?) — 10.



LVIIT YPAJIbCKUI TYPHUP IOHBIX MATEMATUKOB. KUPOB, 05.05 — 11.05.2022

MATEMATUYECKNII BOM Nel. 07.05.2022, MJIAJIIITA L TPYIIIIA
TPETh4 JINTA

1. Jana Oenas gocka 6 X 6. MoxKHO Jin 1OKpacuTb 9 KJIETOK B YEpHBIN IIBET TaK, 4TOObLI
HE OCTaJI0Ch HU OJIHOTO 3aMKHYTOI'0 MapIIpyTa, MPOXOJAIIEro XO0Td OBl M0 YeThIPEM HETOBTO-
psTIOIINMCsT GeJIbIM KJIeTKaM JIOCKU (HO, BO3MOXKHO, He 1o BceM)? U3 ojHOIN KJIETKH MOYKHO
HEePEXOIUTh B JPYTYIO, TOJBKO €CJIM Y HUX €CTh 00Iasi CTOPOHA.

2. MoxkeT Jin Jisl pasiaMuHbBIX HATYPAJILHBIX YUCEI @, b M ¢ BBIIOJIHATLCS PABEHCTBO
a+ b+ HOHd(a,b) =b+ c+ HO(b,c) = a+ c+ HO(a,c)?

3. B uemnuonare 1o BOAHOMY I0JIO YYACTBOBAJIO 9 KOMaHJ, JIOObIE JIBE KOMAHbI ChITPAJIH
JIPYT € JIPYFOM POBHO OJMH Pa3. 3a 110bery KOMamHIa HoJIydalia 2 0uKa, 3a HIIbIo — 1, 3a opazKe-
aue — 0. ITo uroram TypHupa Bee KOMaH bl HabpaJsil pa3Hoe YUCJIO OUKOB M B UTOIOBOI Tabmie
OLLIN YIIOPSIOUEHBI B MOPsIKe yObIBanus 04koB. OQHAKO 4epe3 HeCKOJILKO JAHEll Oprann3aTopbl
OOHAPYZKIJIM, YTO IIPOU3O0MLIA TeXHUYECKAsd OMINOKA, 1 BCE Pe3Y/ILTAThl ObLIN yUTEHbl HEBEPHO.
Bee Marun, KoTopble paHee CIuTaIiCh PE3YILTATUBHBIMU, Ha CAMOM J€JIe 3aKOHUNINCH BHUYBIO,
a BCE MATYM, KOTOPbIE PaHbIIe CUYNTAJINCL HUYCHHBIME, HA CAMOM JleJie 3aKOHUMJINCH 1100e10il
onHoit 13 KoMamn. Ilocae Toro Kax pesysbrarbl ObLIM HePEeCUNTAHbI, OPraHN3aTOPbl BHIBECUIN
HOBYIO YIOPAJIOYEHHYIO TaO/IMILy Pe3y/IbTaToB, B KOTOPOH BCe KOMAHIBI OIIAThL HAOpa/ pasHoe
YUCIIO OYKOB.

Moruio i1 Tak 0Ka3aTbCs, YTO B IPABUILHON TAOINIE KOMAH/BLI YIOPAIOYIINCH B 00PATHOM
nopsijike (T.e. KOMaH/ia, KOTOpas paHbliie OblIa MepBoii, crajia 1mocaeHeii, Bropoil — Ipejo-
caemueit n T.71.)7

4. Ha cropore BC' pasuobGenpennoro tpeyroybiika ABC (AB = BC') ormedena Touka P

tak, uro /PAC = 45°. CepeinHHblii nepreHnKyaap K orpe3ky AP nepecekaer cropony AB
B Touke (). lokaxkure, aro P() 1 BC.

5. Haiiure Bce naTypasbHble N, IIPH KOTOPBIX y dncest n’

1t n? 4+ 21 oIMHAKOBOE KOJIIMIECTBO
HATYPAJIbHBIX JIeJTATEIel.

6. Y med-ioBapa ecTh Kpyrias nuia, paspesantad Ha 200 KyckoB mpu momortu 100 mps-
MOJIMHENHBIX Pa3pe30B, MPOXOIAAIINX Yepe3 MeHTp MUIIbl. Tak:Ke y 1moBapa eCTb 1. Pa3JIMIHbIX
coycoB. KaxkpIit coyc moBap mojioxku1 Ha Hekoropsie 100 moapsi1 maymux Kyckos nuiinl. [locte
9TOr0 TTOBap IMOJICINTAJ, CKOJTHLKO COYCOB TOIAaJI0 Ha KaxK /bl KycoK. Ilycth m nu M nanmenbliee
1 HanboJIbINee U3 MOJTyIeHHBIX drces1. HaifinTe Bce Bo3MozKHbIe 3HAUeHNsT cyMMbI .+ M (oTBeT
MOYKET 3aBHUCETH OT N7

7. lonozkurenbupie uucia a u b Takosel, uto 3(ab + 1) = a?b* — 1. Jlokaxure, uTO
at 4+ b* > 5(a® + %) — 10.

8. JIéHs 3arajaj dncjo B N’

— n IpU HEKOTOPOM HaTypaJibHOM 71 > 1. 3a ojuH XOJ
Acs MOXKeT cKazaTh BCJIYX JIHODOE UHC/I0, KOTOPOEe OHa K 9TOMY BPEMEHH ellle He Ha3blBaJja, 1
Jlensa BurITET ero m3 Tekytiero uncia. Kean y JIénu pesysnbrar OosbIe HyJIS, TO OH TOBOPUT:
“Jlasbine”; ecit paBeH HYJIO, TO Acs BBINI'PBIBACT, & €CJIM MEHbINE HYJIst, TO ACs ITPOUTPLIBACT.
CwmozkeT i Acst rapaHTHUPOBAHHO BBINTPATH !



