8.5.

8.6.

8.7.

8.8.

XXXV Bcepoccuiickass MaTeMaTHIeCKasT OJTUMITAAE, MKOJIbHAKOB

8 KJiacc
Bropoii nesp

Ha crose nexar 7 kaprodek ¢ mudpamu ot 0 j10 6. /IBoe 110 ouepe-
Jin OEpyT IO OJIHOI KapTodKe. BuIUrpbiBaeT TOT, KTO BIIEPBBIC U3
CBOUX KapTOYEK CMOYKET COCTABUTH YUCJIO, Jessieecd Ha 17. Kto
BBIMTPAET P MPABUILHOMN UI'Pe — HAYUHAIONINN UK €TI0 TPOTUB-
HUK?

B Tpex KJjieTKax KJIETYATOrO JINCTA 3aIlUCAHBI YUC/IA, & OCTAJb-
HbIe KJIETKH IIyCThI. Pa3peraercss BLIOpATDH JiBa YUC/Ia U3 PA3HBIX
HEIYCTBIX KJIETOK U 3aIUCATh B IIYCTYIO KJIETKY UX CYMMY; TAK¥XKe
MOXKHO BbIOpATh Ymc/Ia a, b, ¢ u3 Tpex pa3HbIX HEIYCTHIX KJETOK
U 3allicaTh B IYCTYIO KJIETKY 4Yucao ab + 2 Jlokaxkure, 9TO NIpH
MTOMOIITM HECKOJILKUX TaKUX OIEPAITHil MOYKHO 3aIlicaTh B OJIHY U3
KJIETOK KBaJIPaT CyMMbl TPEX HCXOJIHBIX YhcCes (KaKUME Obl OHU
HU OBLIN).

B Boiryksiom gersipexyrosibauke ABC' D nekotopast TOUKa JIaro-
Hayin AC IPUHAJIEKUT CEPEINHHBIM TEPIEHTUKYIAPaM K CTOPO-
HaMm AB u C'D, a HeKOTOpasi TOUYKa Juaronan BD mpuHaIesKuT
CepeIMHHBIM TIepIieH Ky IspaM K croporamM AD u BC'. Jlokaxku-
te, a10 ABC' D — npsMOyTOJIbHUK.

B dyrbombHOM TypHEPE yIACTBOBAJIO 8 KOMAHI, IPUYEM KarKIasd
chIT'paJia ¢ KazKJIoi POBHO IO OJIHOMY pa3y. 3BecTHO, UTO JI0OBIE
JIB€ KOMAHJIbI, CBHIIPABIIIE MEXKTy cOO0l BHUYBIO, HAOPAJM B UTO-
re pasHoe 4ucja0 09KOB. Haiiinre Hanbosibiee BO3MOXKHOE 00IIee
YHCJI0 HAYbUX B 9TOM TypHHUPE. (3a BBIMIPHINT MaTIa KOMAHIE Ha-
YHCIIAETCS 3 0UKa, 38 HUYbI0 — 1, 3a nmopaxkenne — 0.)
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XXXV Bcepoccuiickass MaTeMaTHIeCKasT OJTUMITAAE, MKOJIbHAKOB

8 KJacc
Bropoii nesp

Ha crose nexar 7 kaprodek ¢ mudpamu ot 0 j10 6. /IBoe 110 ouepe-
1 6epyT MO OJIHOI KapTodKe. BBINTpPBIBAET TOT, KTO BIIEPBBIE N3
CBOMX KapTOYeK CMOYKeT COCTaBUTH UHCJIO, Jendrieecsd Ha 17. KTo
BBINTPAET IIPU IPABUJIHHON UT'Pe — HAYMHAIONIUI WU €TI0 TPOTHB-
HUK?

B Tpex KJjeTkKax KJIETYATOrO JIUCTA 3aIlUCAHBI YUC/IA, & OCTAJb-
HbIe KJIETKH IIyCThI. Pa3periaercs: BLIOpATDH JiBa YUC/Ia U3 PA3HBIX
HEIYCTHIX KJIETOK U 3aIUCATh B IIYCTYIO KJIETKY UX CYMMY; TAKZKe
MOXKHO BbIOpATh 4mcIa a, b, ¢ u3 Tpex pa3HbIX HEIYCTHIX KJETOK
U 3alHcaTh B IIYCTYIO KJIETKY YnCiIo ab + 2 Jlokaxkute, 9TO TIPN
MIOMOITN HECKOTBKIX TaKUX OMepaIiii MOYKHO 3alUCATh B OJHY U3
KJIETOK KBaJIPaT CyMMbl TPEX HCXOIHBIX YhCes (KAaKUME Obl OHU
HU OBLIN).

B Briryksiom gersipexyrosibauke ABC' D nekoropast TOUKa JIuaro-
Hayin AC IPUHAJIEKUT CEPEINHHBIM HEPIEHTUKYIAPAM K CTOPO-
HaMm AB u C'D, a HeKOTOpasi TOUYKa Juaronan BD mpuHaIesKuT
CepeIMHHBIM TIepIieH Ky IsipaM K croporamM AD u BC'. Jlokaxu-
te, a10 ABC' D — npsIMOYTOJIbHUK.

B dyrbombHOM TypHEpPE yIACTBOBAJIO 8 KOMAHI, IPUYEM KarKIasd
chITpaja ¢ KayKJI0il POBHO IO OTHOMY pa3y. V3BecTHO, UTO TI00BIE
JIBe KOMAHJIbI, CBITPABIIIIE MeXKy CO00I BHUYbIO, HAOPAJIN B UTO-
re pasHoe 4ucI0 09KOB. Haiimre Hanbosbiee BO3MOXKHOE 00IIee
YHCJI0 HAYBUX B 9TOM TypHHUPE. (3a BBIMIPHIIT MaTIa KOMAHIE Ha-
YHCIIAETCS 3 0UKa, 38 HUYbI0 — 1, 3a nmopaxkenne — 0.)



9.5.

9.6.

9.7.

9.8.

XXXV Bcepoccuiickass MaTeMaTHIeCKasT OJTUMITAAE, MKOJIbHAKOB

9 KJjacc
Bropoii nesp

Ha 11 mucrrax 6ymarn wamucans! 11 dpas (1o oxHoil Ha JTHCTKE):
1) JleBee 9TOro JMCTKA HET JIACTKOB C JIOXKHBIMA YTBEPZK ICHISIMI.
2) PoBHO OjiMH JIMCTOK JieBee TOr0 COJEPIKUT JIOKHOE YTBEPIK /e
Hue.

3) PoBro 2 jmcTKa JIeBee 9TOro Cojlep:KaT JOKHbIe yTBEpPIK JICHHSI.

11) Posro 10 JMCTKOB JieBee 3TOTO COJEPKAT JIOKHBIE YTBEPIKIe-
HUS.

JIMCTKYU B HEKOTOPOM TOPSIJIKE BBIJIOXKUIU B PSII, UIYIIUN CJIe-
Ba Harpaso. [locite 3TOro HEKOTOpBHIE M3 HAIMCAHHBIX yTBEPIK/Ie-
HUIl CTaJl BEPHBIMHU, & HEKOTOpble — HeBepHbIMU. KakoBo Ham-
60JIbITIee BOBMOKHOE YUCJIO BEPHBIX YTBEPKICHUI !
HarypamnpHoe 4mcio m TakoBO, 9TO cyMMa UMD B JAECITUTHOMN
sanucu uncia 8" pasna 8. MozKkeT Jin Ipu 3TOM TI0CIeAHAA TUDPa
qucsa 8" 6pIThL paBHOil 67
Han mapasienorpamy ABC D, B koropom yros ABC tymnoii. [1psi-
Mast AD mepecekaeT BTOpOi pa3 OKPYKHOCTh W, OMUCAHHYIO BO-
kpyr Tpeyrosibuuka ABC, B Touke E. [Ipamas C'D nepecekaer
BTOPOIl pa3 OKPYKHOCTH w B TouKe F'. JlokazKnuTe, 9TO IEHTP OIU-
CAHHOI OKPYKHOCTHU TpeyroJbHuKa D EF' jIeKUT Ha OKPYKHOCTH
w.
B maxMaTHOM TypHHUpPe y4YacTBOBAJIM & IMaXMAaTHCTOB, MpUYEM
KaK/JIBII ChIpaJl ¢ KaXKJbIM POBHO 10 OfHOI maptuu. V3BecTHo,
YTO JIIOOBIE JIBa MIAXMATHUCTA, ChI'PABIINE MEXKy COOOl BHUUDIO,
HAaOpaJii B UTOre pa3Hoe Yucjo o9koB. Haiiiure HanboJibiiee BO3-
MOKHOE YHCJI0 HUIBUX B 9TOM TypHHUpE. (3a BBIUTDBII MAPTUHH

MIaXMaTUCTY HaYUCJIACTCA 1 O4YKO, 3a HUYbBIO — % O4YKa, 3a IIopa-

xenne — 0.)
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XXXV Bcepoccuiickass MaTeMaTHIeCKasT OJTUMITAAE, MKOJIbHAKOB

9 kJjacc
Bropoii nesp

Ha 11 mucrrax 6ymarn wamucans! 11 dpas (1o oxHoil Ha JTHCTKE):
1) JleBee 9TOro JMCTKA HET JIMCTKOB C JIOXKHBIMA YTBEPZK ICHISIMI.
2) PoBHO OJiMH JIMCTOK JieBee TOr0 COJEPIKUT JIOKHOE YTBEPIK /e
Hue.

3) PoBHo 2 jmcTKa JI€Bee 9TOro Coep:KaT JOKHbIE yTBEpPIK JICHHSI.

11) Posro 10 JMCTKOB JieBee 3TOTO COJEPKAT JIOKHBIE YTBEPIKIe-
HUS.

JIMCTKYU B HEKOTOPOM TOPSIJIKE BBIJIOXKUIN B PSII, UIYIIUN CJIe-
Ba HarpaBo. [locite 3TOro HEKOTOpBIE U3 HAIMCAHHBIX yTBEPIK/Ie-
HUIl CTaJl BEPHBIMHU, & HEKOTOpble — HeBepHbIMU. KakoBo Ham-
60JIbITIee BOBMOKHOE YUCJIO BEPHBIX YTBEPKICHUI !
HarypanpHoe 4mcio m TakoBO, 9TO cyMMa UMD B JAECITUTHOMN
sanucu uncia 8" pasna 8. MozKkeT Jin Ipu 3TOM TI0CIeAHAA TUdPa
qucsa 8" 6T paBHOil 67
Han nmapasienrorpamy ABC D, B koropom yros ABC tynoii. [1psi-
Mast AD mepecekaeT BTOpOil pa3 OKPYKHOCTh W, OIMUCAHHYIO BO-
kpyr Tpeyrosibuuka ABC, B Touke E. Ilpamas C'D nepecekaer
BTOPOII pa3 OKPYKHOCTH w B TouKe F'. JlokazKnuTe, 9TO IEHTP OIU-
CAHHOI OKPYKHOCTHU TpeyroJbHuKa D EF' j1eKUT Ha OKPYKHOCTH
w.
B maxMaTHOM TypHHUpPe y4YacTBOBAJIM & IaXMAaTHCTOB, IPUYEM
KaK/JIBII ChIpaJl ¢ KaXKJbIM POBHO 10 OfHOI maptuu. 3BecTHo,
YTO JIIOOBIE J[Ba MIAXMATHUCTA, ChII'PABIINE MEXKy COOOl BHUYDIO,
HAOpaJIi B UTOre pas3Hoe 4ucjo o9koB. Haiiiure nanboJibiiee Bo3-
MOKHOE YHCJI0 HUIBUX B 9TOM TypHHUpE. (3a BBIUTDBII MAPTUHH

MIaXMaTUCTY HaYUCJIACTCA 1 O4YKO, 3a HUYbBIO — % O4YKa, 3a IIopa-

xenne — 0.)



10.5.

10.6.

10.7.

10.8.

XXXV Bcepoccuiickass MaTeMaTHIeCKasT OJTUMITAAE, MKOJIbHAKOB

10 kacc
Bropoii nesp

Harypasbnoe qucio m TakoBo, 9T0 cymma mudp B JACCATUIHON
sarmcn uncta 2" pasna 8. MoxkeT i mpu 3TOM TIocIeAHAA Udpa
gncia 2" 6T paBHOil 67

Brucannast B Tpeyrosbnuk ABC OKPYKHOCTb w KacaeTcs CTO-
pon BC, CA, AB B toukax A1, By u C7] coorBercrBenno. Ha
nponoskennn orpeska AAp 3a Touky A B3ATa TOUuKa [ Takas
aro AD = ACq. llpameie DBy u DC' nepecekaior BTOPoOil pa3s
OKPYZKHOCTBb w B Toukax B9 u Cy. okaxkure, uro BoC9 — nna-
METP OKPY>KHOCTH W.
[TonoxxuTenbHBIe YHCTA T1, 29, .. .,2T2009 Y/IOBIETBOPIIOT PaBeH-
CTBaM :)3% — T1x9 + :B% = :)3% — x9r3 + :)3:2)) = x% — X374 + :17421 =
= ... = x%OOS — 900822009 + $%009 = x%OOQ — T9009r1 + x%
Hoxazkure, 4To 4nuCIa T1,29,. . ., L9009 PABHEL

Ha Beuepunke xomnanuio u3 20 4egoBek TpedyeTcs yCaJuTh 3a
4 crosa. Paccajsika HazbiBaeTcs ydaunol, eciu JIIoObIe B 9e/I0Be-
Ka, OKa3aBIINeCsd 3a OJHUM CTOJIOM, SABJISIOTCS JAPY3baME. Bbisic-
HUJIOCh, 9TO YJIa9HbIe PACCAJIKHU CYIIECTBYIOT, IIPUYEM TIPU JTFOO0M
YJIQUHON PACCaJIKe 3a KayKIbIM CTOJIOM CHIAT POBHO 110 H YE/IOBEK.
KakoBo namnbosibiiiee BO3MOXKHOE KOJIMYECTBO Iap JIPy3eil B 3TOM
KOMITAHUH !
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XXXV Bcepoccuiickass MaTeMaTHIeCKasT OJTUMITAAE, MKOJIbHAKOB

10 kacc
Bropoii nesp

Harypasbnoe qucio m TakoBo, 9T0 cymma mudp B JACCATUIHON
sanmcn wncta 2" pasna 8. MozkeT s mpu 3TOM TIocIe A Udpa
gnca 2" 6T paBHOil 67

Brucannast B Tpeyroabnuk ABC OKPYKHOCTb w KacaeTcs CTO-
pon BC, CA, AB B toukax A1, By u C7] coorBercrBenno. Ha
nponoskennu orpeska AAp 3a Touky A B3ATa TOUuKa [ Takas
aro AD = ACq. lpameie DBy u DC'| nepecekaior BTOPoii pa3s
OKPYZKHOCTBb w B Toukax B9 u Cy. Hokaxkure, uro BoC9 — nna-
METP OKPY?KHOCTH W.
[TonoxxurenbHbIe YHCTA T1, 29, ..., 22009 YIOBIETBOPIIOT PaBeH-
CTBaM :)3% — T1x9 + :B% = :)3% — x9r3 + :)3:2)) = x% — X374 + :17421 =
= ... = x%OOS — 900822009 + $%009 = x%OOQ — T9009r1 + x%
Hoxazkure, 4To 4nucIa T1,79,. . ., L9009 PABHBL

Ha Beuepunke xommnanuio u3 20 4egoBeK TpedyeTcs yCaJuTh 3a
4 crosa. Paccajika HazbiBaeTcs ydaunod, eciu JIIoObIe B 1e/I0Be-
Ka, OKa3aBIINeCsd 3a OJHUM CTOJIOM, SABJISIOTCS JAPY3baMU. Bbisic-
HUJIOCh, 9TO YJIa9HbIe PACCAJIKHU CYIIECTBYIOT, IIPUYEM TIPU JTFOO0M
YJIQTHON PAccaJiKe 3a KayKJIbIM CTOJIOM CHIAT POBHO 110 H YE/IOBEK.
KakoBo namnbosibiiee BO3MOXKHOE KOJIMYECTBO Iap JIPy3eil B 3TOM
KOMITAHUH !



11.5.

11.6.

11.7.

11.8.

XXXV Bcepoccuiickass MaTeMaTHIeCKasT OJTUMITAAE, MKOJIbHAKOB

11 kaacc
Bropoii nesp

Ha mnnockocTtn mpoBenn HECKOTBKO MPSIMBIX M OTMETUJIN BCe UX
TouKN TepecevdeHusd. CKOJBKO MPAMBIX MOIVIO OBITH ITPOBEJIEHO,
€CJIM Ha OJIHOI M3 MPOBEJIEHHBIX MPAMBIX OTMeUYeHa OJHA TOYKA,
Ha JIPYTOif — TpH, a Ha TpeTbelt — naTh? Haitanre Bce BOZMOMKHBIE
BapUAHTHI U JOKAXKNTE, 9TO APYTUX HET.

Touka D ma cropone BC' octpoyroisHoro tpeyroibauka ABC
takoBa, ut0 AB = AD. OKpy>KHOCTb, OIHUCAHHASI OKOJIO Tpe-
yroasuuka ABD), nepecekaer cropony AC B Toukax A u K. Ilps-
Mas DK mepecekaeT MepHeHuKy/Isip, onyiienubrii u3 B na AC),
B Touke L. [lokaxkure, uro CL = BC.

JlaHbl HATYpAJIbHBIE YNCTA @, b, ¢, B3AMMHO IPOCTHIE B COBOKYII-
HOCTH. BepHo s, 94TO 00s3aTeTbHO CYIIEeCTBYeT TaKoe HATYpaJlhb-
HOE 1, ITO YUCJIO af + % + oF ne nenures Ha 2" HE Ipu ofgHOM
HATYpaJbHOM k7

[To kpyry crogr 11 marypaJibHbix uucesn. 3BectHo, 4TO JHOOLIE
JIBa COCETHIX YNCIIa PA3IMIAl0TCs XOTs OBl Ha 20, a cyMMa JTI0OBIX
JIBYX COCEHUX dHcesl He MeHbIle cra. Haiiinre MUHUMAIBLHYIO
BO3MOYKHYIO CYMMY BCEX YHCEI.
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11.8.

XXXV Bcepoccuiickass MaTeMaTHIeCKasT OJTUMITAAE, MKOJIbHAKOB

11 knacc
Bropoii nesp

Ha nnockocTtn mpoBenn HECKOTBKO MPSIMBIX M OTMETUJIN BCe UX
TouKM TepecevdeHusd. CKOJIBKO MPAMBIX MOIVIO OBITH ITPOBEJIEHO,
€CJIM Ha OJIHOI M3 MPOBEJIEHHBIX MPAMBIX OTMeUYeHa OJHA TOYKA,
Ha JIpYTOif — TpH, a Ha TpeTbelt — naTh! Haitanre Bce BOZMOMKHBIE
BapUAHTHI U JOKAXKNTe, U9TO JAPYTUX HET.

Touka D ma cropone BC' octpoyrossHoro tpeyrobauka ABC
takoBa, 9t0 AB = AD. OKpy>KHOCTb, OIUCAHHASI OKOJIO Tpe-
yroieuuka ABD), nepecekaer cropony AC B Toukax A u K. Ilps-
Masg DK mepecekaeT MepHeHnKy/Isip, onyiienubriit u3 B na AC,
B Touke L. [Iokaxkure, uro CL = BC.

JlaHbl HATYpAJIbHBIE YNCTA @, b, ¢, B3AMMHO IIPOCTHIE B COBOKYII-
HOCTH. BepHo s, 94TO 00s3aTeTbHO CYIIeCTBYeT TaKoe HATYpaJlb-
HOE 1, ITO YUCJIO af + bF + F ne neures Ha 2" HE Ipu ofgHOM
HATYpaJbHOM k7

[To kpyry crogr 11 marypaJibHbix uucesn. V3BectHo, 4TO JHOOLIE
JIBa COCETHUX YNCJIa PA3IMIaloTcs XOTs OBl Ha 20, a cyMMa JTIOOBIX
JIBYX COCEHUX dHCesl He MeHbIle cra. Haiiinre MUHUMAIBLHYIO
BO3MOYKHYIO CYMMY BCEX HYHCEI.



