9.5.

9.6.

9.7.

9.8.

XLIII Bcepoccurickass MaTeMaTHUeCKAsl OJIMMIIHAAA IKOJIbHHKOB

9 kaacc
Bropoii nenn

Ha nocke namucaHel m > 3 pas3/jMUHbIX HaTypasbHbIX YHUCeJ,
MeHbIINX, 4yeM (n — 1)l = 1-2-...-(n —1). daa kaxnoi
napsl 3TuX uuces Cepéxka momenns OoJbllee HA MeHblIee C
OCTaTKOM H 3amucaJj B TeTPajKy MOJydyeHHOe HeroJHOe 4acT-
Hoe (Tak, ecau Obl oH meaus 100 Ha 7, TO OH Obl MONYYHJ
100 = 14 - 7+ 2 u 3anucan 6ul B TeTpaaky uuciao 14). Ioxka-
XKHTe, UTO Cpelld Yhces B TeTpajkKe HaWAyTCS 1Ba PaBHbIX.
BepHo s1, uTo A1 /MI0OBIX TPEX Pa3/JUUHBIX HATypasbHBIX YH-
cesl a, b U ¢ HaWOETCcs KBaapaTHBIA TPEXYJEH C LeJbIMH KO-
3(p(pULHEHTAMH U MOJIOKHUTEJBHBIM CTAPLIUM KO3(PPULHEHTOM,
MPUHHUMAIOLIMI B HEKOTOPBIX LleJbIX TOUKAX 3HAueHHs as, b’
" c3?

HepaBHoGenpennsi#t TpeyronibHuk ABC, B kotopom LACB =
= 60°, BmucaH B okpyxHOCTb 2. Ha Guccexkrpuce yrma BAC
Bei6pana Touka A’ a Ha Guccektpuce yraa ABC — touka B’
Tak, uto AB' || BC u BA" || AC. Tllpamas A’ B’ nepecekaer (2
B Toukax D u E. Jlokaxure, uto TpeyrojbHUK C'DE paBHO-
OelpeHHbIN.

Kaxnas knetka nocku 100 x 100 okpaiieHa 100 B YEPHBIH,
Jqu60 B Oesblil 11BeT, MPUUEM BCe KJETKH, MPHUMBIKAIOLIHe K
rpaHulie 10cku — uyépHble. OKa3a/och, UTO HUTJE HA JIOCKe HET
OJIHOLBETHOT'O KJIETYATOro KBaapara 2 X 2. JlokakuTe, UTo Ha
JNOCKe HaUAETCsA KJeT4aTbld KBaapaT 2 X 2, KJIeTKH KOTOPOro
OKpallleHbl B 1aXMaTHOM MOpSIKE.
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XLIII Bcepoccurickass MaTeMaTHUeCKAsl OJIMMIHAAA IKOJIbHHKOB

9 kaacc
Bropoii nenn

Ha nocke namucaHel m > 3 pas3/jMUHbIX HaTypasbHbIX YHUCeJ,
MeHbIINX, 4yeM (n — 1)l = 1-2-...-(n —1). daa kaxnoi
napsl 3TuX uuces Cepéxka momenns OoJjbllee HA MeHblIee C
OCTaTKOM H 3amucaJj B TeTPajKy IMOJydyeHHOe HeroJHOe 4acT-
Hoe (Tak, ecau Obl oH meaus 100 Ha 7, TO OH Obl MONYYHJ
100 = 14 - 7+ 2 u 3anucan 6el B TeTpaaky uucio 14). Ioxka-
XKHTe, UTO Cpelld Yhces B TeTpajKe HaWAyTCs 1Ba PaBHbIX.
BepHo si1, uTo 1714 /MI0OBIX TPEX PA3/JUUHBIX HATypaJsbHBIX YH-
cesl a, b U ¢ HalOETCc KBaApaTHBIA TPEXYJEH C LeJbIMH KO-
3(p(pULHEHTAMH U NOJIOKHUTEJBHBIM CTAPLUIUM KO3(PPULHEHTOM,
MPUHHUMAIOLIMH B HEKOTOPBIX LleJbIX TOUKAX 3HAueHHs ad, b’
" c3?

HepaBHoGenpennsi#t Tpeyronabuuk ABC, B kotopom LACB =
= 60°, BmucaH B okpyxHOCTb ). Ha Guccexkrpuce yraa BAC
BeiOpaHa Touka A’ a Ha 6uccexktpuce yraa ABC — touka B’
Tak, uto AB' || BC u BA" || AC. Tlpamas A’ B’ nepecekaer (2
B Toukax D u E. Jlokaxure, uto TpeyrojbHUK C'DE paBHO-
6elpeHHbIN.

Kaxnas knetka nocku 100 x 100 okpaiieHa 100 B YEPHBIH,
Jqu6o B Oesblil 11BeT, MPUUEM BCe KJETKH, MPHUMBIKAIOLIHe K
rpaHulie 10cku — uyépHble. OKa3a/och, UTO HUTJE HA JIOCKe HET
OJIHOLBETHOT'O KJI€TYAaTOro KBaapara 2 X 2. JlokaxkuTe, 4To Ha
NOCKe HaUAETCs KJeT4yaTbl KBaapaT 2 X 2, KJIeTKH KOTOPOro
OKpallleHbl B 1aXMaTHOM MOpSIKE.



10.5.

10.6.

10.7.

10.8.

XLIII Bcepoccurickass MaTeMaTHUeCKAsl OJIMMIIHAAA IKOJIbHHKOB

10 kaacc
Bropoii nenn

Ha nocky Bbimucanu Bce COOCTBEHHbBIE [e/HUTEJNH HEKOTOPOrO
COCTAaBHOTO HAaTypaJsbHOrO UMcaa n, yBeandyeHHble Ha 1. Haii-
IUTe BCe TaKWe uucaa m, AJ8 KOTOPhIX UMCJA Ha JI0OCKe OKa-
JKYTCSl BCEMU COOCTBEHHBIMU JEJNHUTENSIMH HEKOTOPOro Hary-
panbHoro uucsaa m. (Cobcmsennoimu desumeramu HaTypasb-
HOTO 4Mcsa a > 1 HasblBalOTCS BCe €ro HaTypaJ/ibHble AeJHTe-
JIY, OTJIMYHbIE OT a ¥ OT 1.)

[lycte P(x) — MHOTOYJIEH CTeNeHW n > 2 ¢ HeOTpULATelNb-
HBIMU KO3((HLHeHTaMH, a a, b U ¢ — IJUHBl CTOPOH HEKO-
TOPOr0 OCTPOYTOJIBHOTO TpeyrosbHUKA. JloKaxKHTe, YTO 4YHUCJ/a
Y/ P(a), Y/P(b) n Y/ P(c) Takke SBIAIOTCS AJMHAMH CTOPOH
HEKOTOPOr'0 OCTPOYTOJIBHOIO TPEeYTOJbHHUKA.

Kaxnas knetka nocku 100 x 100 oxpalieHa 1060 B YEPHBIH,
au6o B Oesblil LBeT, NPUYEM BCe KJETKH, NPUMBIKaIOILIHE K
rpaHule 10cku — uyépHble. OKa3a/och, UYTO HUTJE HA JIOCKe HET
OIHOLIBETHOTO KJ/IeTUaToro Kpajapara 2 x 2. JlokaxkuTe, 4To Ha
JOCKe HaUAETCH KJeT4yaTbld KBaApaT 2 X 2, KJIeTKU KOTOPOro
OKpallleHbl B [1aXMaTHOM MOpSIKE.

HepaBHoGenpeHHbi# TpeyronbHUK ABC BIHMCaH B OKPYXKHOCTb
¢ ueHTpoM O M OMHKCAH OKOJIO OKPY>KHOCTH ¢ ueHTpoM I. Tou-
ka B/, CUMMeTpHUHasi ToukKe B oTHocuTesnbHo mnpsimoir OI,
Jexut BHYTpU yraa ABI. JlokaXKuTe, uTO KacaTejbHble K
OKPY’KHOCTH, ONHCAHHOH OKOJMO TpeyronpHMKa BB'I, mpose-
neHHble B Toukax B’ u I, nepecekatorcs Ha npamoi AC.
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10.8.

XLIII Bcepoccurickass MaTeMaTHUeCKAsl OJIMMIHAAA IKOJIbHHKOB

10 kaacc
Btopoii nenn

Ha pocky Bbimucanu Bce COOCTBEHHbIE [e/HUTEJNH HEKOTOPOrO
COCTaBHOTO HATypaJsbHOrO UMcaa n, yBeandyeHHble Ha 1. Haii-
IUTe BCe TaKWe uucaa m, AJ8 KOTOPhIX UMCJA Ha JIOCKe OKa-
JKYTCSl BCEMHU COOCTBEHHBIMU JEJNHUTENSIMH HEKOTOPOro Hary-
panbHoro uucsaa m. (CobcmsenHoimu desumeramu HaTypasb-
HOTO 4Mcsa a > 1 HasblBalOTCS BCe €ro HaTypaJ/ibHble AeJHTe-
JI¥, OTJIMYHBIE OT a ¥ OT 1.)

[lycte P(x) — MHOTOYJIEH CTeNeHW n > 2 ¢ HeOTpULATelb-
HBIMU KO3((HLHeHTaMH, a a, b U ¢ — IJUHBl CTOPOH HEKO-
TOPOro OCTPOYTOJIBHOTO TpeyrosbHUKA. JloKaxKHTe, YTO 4YUCJ/a
V/P(a), Y/P() n ¥/P(c) Takke ABAAOTCA LJIMHAMH CTOPOH
HEKOTOPOr'0 OCTPOYTOJIBHOIO TPEeYTOJbHHUKA.

Kaxnas knetka nocku 100 x 100 okpalieHa Ju0O0 B YEPHBIH,
Jau6o B Oesblil LBeT, NPUUYEM BCe KJETKH, NPUMBIKAIOIIME K
rpaHulie 10cku — uépHble. OKa3a/och, UTO HUTJE HA JIOCKe HET
OIHOLIBETHOTO KJIeTUaToro Kpajapara 2 x 2. Jlokaxkute, 4To Ha
JOCKe HaUAETCH KJeT4yaTbld KBaApaT 2 X 2, KJIETKU KOTOPOro
OKpallleHbl B L1aXMaTHOM MOpSIKE.

HepaBHoGenpeHHb# TpeyronbHUK ABC BIHUCaH B OKPYXKHOCTb
¢ ueHTpoM O M ONHKCAH OKOJIO OKPY>KHOCTH ¢ ueHTpoM I. Tou-
ka B/, CUMMeTpHUHasi Touke B oTHocuTesnbHo mnpsimoir OI,
Jexut BHYTpU yraa ABI. JlokaxuTe, uTO KacaTesbHble K
OKPY’KHOCTH, ONHCAHHOH OKOJMO TpeyronpHMKa BB’I, mpose-
neHHble B Toukax B’ u I, nepecekatorcs Ha npamoi AC.




11.5.

11.6.

11.7.

11.8.

XLIII Bcepoccurickass MaTeMaTHUeCKAsl OJIMMIIHAAA IKOJIbHHKOB

11 kaacc
Bropoii nenn

[lycte P(x) — MHOTOYJIEH CTeNeHW n > 2 ¢ HeOTpULATelNb-
HBIMU KO3(puLHeHTaMH, a a, b U ¢ — LJIHUHBl CTOPOH HEKOTO-
poro TpeyrojbHHKa. [loxkaxkute. yto yuciaa i/ P(a), /P(b)
u \/P(c) Takxke SBAAIOTCS AJHUHAMH CTOPOH HEKOTOPOTO Tpe-
YTOJIbHHUKA.

B Hekoropeix KiseTkax kKBaaparta 200 x 200 CTOMT 1O OXHOU
(ulliKe — KpacHOH UM CUHeH; ocTaJsbHble KJaeTKH NycThl. On-
Ha (pUILKa sudum JPyrylo, eCJU OHU HaXOASATCs B OLHON CTPO-
Ke WJM OfiHOM cToJbue. M3BecTHO, 4yTO KaxKnas (pUIIKa BUANT
POBHO TNATb (PUILEK APyroro msera (M, BO3MOXKHO, HEKOTOpPOE
KOJIMYeCTBO (pHllIeK cBoero 1Beta). Halinure HauboJblee BO3-
MOYKHO€ KOJMYECTBO (DUILEK, CTOSIINX B KJETKaX.
M3HauaabHO Ha MOCKe HAaMUCAHO HaTypaJbHoe uucyao N. B Jjio-
6ol MomeHT Muia MoXKeT BbIOpaThb UKCJIO a > 1 Ha JOCKe,
CTepeTh €ro M JONHUCATh BCe HATypaJsbHble NeNUTeH a, KpoMe
Hero camoro (Ha HOCKe MOTYT TOSIBAATbCS ONUHAKOBBIE UHC-
na). Uepe3 HeKOTOpoe BpeMsi 0Ka3asoCh, YTO Ha JOCKe Halu-
cato N2 uncen. [Tpu kakux N 3TO MOIJIO CJIYUHUTbCS?

JaH BbinyKkabl# yeTblpéxyroabHUK ABCD. O60o3HauuM yepes
Ip, I, Io v Ip UEeHTPBl OKPYXKHOCTEH w4, wp, WO ¥ W,
BMUCaHHBIX B TpeyroibHuku DAB, ABC, BCD u CDA co-
otBetcTBeHHO. OKasanoch, uto LBIgA + LI Ip = 180°.
Jlokaxure, uro LBIgA + ZIoIglp = 180°.

11.5.

11.6.

11.8.

XLIII Bcepoccurickass MaTeMaTHUeCKAsl OJIMMIHAAA IKOJIbHHKOB

11 kaacc
Btopoii nenn

[lycte P(x) — MHOTOYJIEH CTeneHW n > 2 ¢ HeOTpULATelNb-
HBIMU KO3((pULHeHTaMH, a a, b U ¢ — JLJIHUHBl CTOPOH HEKOTO-

poro TpeyroibHuKa. Ilokaxkute. uto uucaa y/P(a), V/P(b)

u \/P(c) Takxe SBAATCS JJHUHAMH CTOPOH HEKOTOPOTO Tpe-
YTOJIbHUKA.

B Hekoropeix KiseTkax kKBaaparta 200 x 200 CTOMT 1O OXHOU
(uliKe — KpacHOH UM CUHeH; ocTaJsbHble KJaeTKHU NycThl. On-
Ha (pUILKa sudum JPYrylo, eCJU OHU HaXOASATCs B OQHOM CTPO-
Ke WJH OfHOM cToJbue. M3BecTHO, 4yTO KaxKaas (pUIIKa BUANT
POBHO MATb (PUILEK APyroro mseTa (M, BO3MOXKHO, HEKOTOpPOE
KOJIMYeCTBO (pHlleK cBoero 1Beta). Halinure HauboJblee BO3-
MOXKHO€ KOJMYEeCTBO (pUIlIEK, CTOSILIMX B KJeTKaX.

. M3HauanbHO Ha mOCKe HamucaHo HaTypaJsbHoe uncao N. B sio-

6ol MoMeHT Muiia MoXKeT BbIOpaThb YKCJIO a > 1 Ha JOCKe,
CTepeTh €ro U JONHUCATh BCe HATypaJsbHble NeNUTEeH a, KpoMe
Hero camoro (Ha HOCKe MOTYT TOSIBAATbCS ONUHAKOBBIE UHC-
na). Uepe3 HeKOTOpoe BpeMsi 0Ka3asoCh, YTO Ha JOCKe Halu-
cato N2 uncen. [Tpu kakux N 3TO MOIJIO CJOYUHUTbCS?

Jlan BbinyKkabl# yeTblpéxyroabHUK ABCD. O60o3HauuM yepes
Ip, I, Io v Ip UEeHTPBl OKPYXKHOCTEH w4, wp, WO U W,
BMUCaHHBIX B TpeyroibHuku DAB, ABC, BCD u CDA co-
otBetcTBeHHO. OKasanoch, uto LBIgA + LIl Ip = 180°.
Jlokaxure, uro LBIgA + ZIoIglp = 180°.



