LV YPAJIBCKUY TYPHUP IOHBIX MATEMATUKOB. KHMPOB, 14-20.02.2020
MATEMATUYECKHNIM BOM Ne3. 19.02.2020
CTAPIIIA Y I'PVIITIA, BBICIIIA ST JIUTA

1. [TonoxkurenbHBIE YUCIa @, b, ¢ TAKOBBI, 9TO ab+ bc+ ca = 3. Jlokakure, 9T0

1 1 1 1
< .
1+a2(b+c)+1+b2(c+a)+1+c2(a+b) abe

2. I TTOJIOZKUTEIBHBIX BEIECTBEHHBIX YUCes p U ¢ OyJieM Ha3bIBaThb 0CMam-
KOM Npu JeaeHuu P 1a ¢ HamMeHbIlee HeOTPHUIATEIbHOE BEIeCTBEHHOE YUCJIO T
Takoe, 4TO I% — 1esioe gucao. Jlokaxkure, UTO JUI KaXKJI0T0 HATYPaJbHOrO b
CyIIIeCTBYeT POBHO OJIHO HATyPaJIbHOE G TaKOoe, YTO €CJIU 71 U T2 — OCTATKU IIPU

JIeJIEHU U a\/§ + b\/§ Ha \/§ 41 \/g COOTBETCTBEHHO, TO 71 + Ty = \/§

3. Ha 6uccekrpuce AD octpoyroabsHoro Tpeyroibauka ABC (AB > AC) ne-
>kutT Touka P. Ilpsmbie BP u C'P nepecekator croporbl AC' 1 AB B Toukax ()
u R coorsercrBenno. /lokaxkure, uro PB — PC > RB — QC.

4. Camra HapucopaJj rpad, BepIITHAMH KOTOPOI'O SABJISIOTCS BCE BO3MOXKHBIE
nocyaesoparesibHocT 3 0 m 1 gamabl 2019, a pedpo MexKIy BEpIIMHAMU ITPO-
BOJIUTCSI, €CJIN COOTBETCTBYIOIIUE MTOCJIEJIOBATEIbHOCTU OTJINYAIOTCI POBHO B OJI-
HOM MecTe. HazoBéM paccTaHOBKY HEHYJIEBBIX YHCEJ B BEPIIMHAX 3TOI0 rpada
k-z2apmorureckoti, ecyii Jjist JIF0OO# BEPIIUHBI CyMMa, YHCesI B COCEJIHUX C Hell Bep-
murHaxX B k pas3 O0JIbIlle Yucjia B camMoil BepmmmHe. [Ipu Kakmx BelecTBEeHHBIX k
cyIliecTByeT k-rapMOHHYECKasl pacCTaHOBKA YHCEJI B BepIIMHAX TOro rpada?

5. Ksagpar ABCD pa3spe3an Ha IpsIMOYTOJLHUKNA TaK, 9TO HU B KAKO Bep-
IMHE He CXOATcd 4 mMpsiMOyTroJibHUKa. Bce BepIMUHBI pacKpacujad B JIBa IIBETA
TaK, 9TO B JIIOOOM ITPSIMOYTOJIbHUKE IIPOTUBOIIOJIOZKHBIE 110 JTUATOHAJIN BEPIITHHBI
pasHoro 1BeTa. 3BectHo, uro BepmuHabl A u C ommoro msera. /lokaxkure, 910
BepmnHbI B u D ToXKe OJIHOIO IIBETA.

6. Jlamo wmarypasbHoe uwmcio n > 10. JokaxkmTe, UTO HU JII KaKOTO
ke {l,2,...,n} aucno (2n)! + k we nemurcs na n! + 1.

7. Touka D nua cropone AC' tpeyronpuuka ABC takoBa, uro BD = AC. Tou-
ka I’ BHyTpU TpeyroabanKa Takosa, uto LZACF = %AADB, LCAF = %ZC’DB.
[Ipssmast BF' nepecekaer cropony AC B Touke E. Jlokaxkure, uro AD = CFE.

8. Ha kunoceanc npumnwio 99 3pureseii. MIzBecTHO, UTO JIFOOBIE JIBOE 3pHUTEJIEI,
HE 3HAKOMbIE€ MEXKJIy COOOIi, IMEIOT POBHO TPEX OOIIMX 3HAKOMBIX CPEJIU 3PUTE-
seit. [lers n Baca 3makombl. JlokaxkuTe, 9T0 y HUX WA €CTh OOIMHUIT 3HAKOMBIIA,
I OOIIiT HE3HAKOMBIN Ccpein 3puTeJieil.



LV YPAJIBCKUY TYPHUP IOHBIX MATEMATUKOB. KHMPOB, 14-20.02.2020
MATEMATNUYECKHNM BOM Ne3. 19.02.2020
CTAPIITIA Y I'PVIIIIA, IIEPBAY JIUTA

1. IIpo monoxuTepHbIE YuCHa @, b, ¢ u3BecTHO, uTO (0 + b)(a + ¢) = 1. Jloka-
xute, 910 a’ +a+b+c > 7/4.

2. JI s MTOJIOXKUTEIBHBIX BEIECTBEHHBIX YHCes p U ¢ Oy/leM Ha3bIBaTh 0CMam-
KOM Npu 0eaeHuu P Ha ¢ HauMeHbIlee HeOTPHUIATEIbHOE BEIeCTBEHHOE YUCJIO T
Takoe, 4TO Z% — 1es10e gucyao. JlokaxkuTe, 9TO I KaXKJIOr0 HATYpPaJbHOTO b

CyecCcTByeT pOBHO OJJHO HATypaJIbHOE G TaKO€, 9YTO €CJIN "1 U T'9 — OCTAaTKHU IIPpUu

JIeJIECHU U a\/§ + b\/§ Ha \/§ 41 \/§ COOTBETCTBEHHO, TO 71 + Ty = \/5

3. Ha 6uccekrpuce AD ocrpoyroabsHoro Tpeyrojbauka ABC (AB > AC) ne-
>xut Touka P. Ilpambie BP u C'P nepecekator croporbl AC' u AB B Toukax ()
u R coorBercrBenno. Jokaxkure, uro RB > QC.

4. Ilycts k — HeKoTOpOE BellleCTBEHHOE Yncio. B BeprmHax Ky0a paccTaB/IEHbI
HEHYJIEBbIe BellleCTBeHHbIe dncia. OKa3a/J10Ch, YTO YNCJI0 B JIFOOOH BEPIINHE POB-
HO B k pa3 MeHbIIle CyMMbI TPEX YHCeJI B BepIINHAaX, coceaHux ¢ Heii. Haiigure
BCE BO3MOKHBIE 3HAUEHUSI UNC/Ia Kk, IIPU KOTOPBIX 9TO BO3MOXKHO.

5. Ksagpar ABC'D paspesan Ha HPAMOYTOJbHUKNA TakK, YTO HU B KaKOil Bep-
IITHE He CXOMATCA 4 IpsAMOyroJjibHUKa. Bce BepIMHbI paCKpacud B JIBa IBETA
TaK, 9TO B JIIOOOM IIPSIMOYTOJIbHUKE ITPOTUBOIIOJIOZKHBIE 110 JTUATOHAJIA BEPIITTHbI
pasnoro 1eera. V3pectHo, aro Bepmmabl A u C' oxHoro mseta. Jlokaxkure, 910
BepImHLI B 1 [ ToXKe OHOro IIBETA.

6. Jlano marypasbuoe unciao n > 10. Jokaxkure, aro (2n)! + 1 ne menurcs Ha
n! + 1.

7. Touka D na cropone AC' Tpeyrombauka ABC takosa, uro BD = AC. Tou-
Ka F' BHyTpHU TpeyroJjbHIKa TakoBa, 1o LZACE = %4ADB, LCAF = %ZCDB.
[Tpsmass BF nepecekaer cropony AC B Touke E. lokaxkure, utro AD = CE.

8. Ha xmnoceanc nipumniio 99 3pureneit. MIzBecTHO, UTO JIFOOBIE JBOE 3pHUTEIIEI,
He 3HAKOMbIE MEXKJIy COOOIi, UMEIOT POBHO TPEX OOIIMX 3HAKOMBIX CPEIU 3PUTE-
seit. [lerss u Baca 3nakombl. JlokazkuTe, 9TO y HUX WJIA €CTh OOIIMIT 3HAKOMBIIL,
I OOIIUiT HE3HAKOMBII Cpeu 3pUTEJIeH.



LV YPAJIBCKUY TYPHUP IOHBIX MATEMATUKOB. KHNPOB, 14-20.02.2020
MATEMATNUYECKHNM BOM Ne3. 19.02.2020
CTAPIITIA Y I'PVIITIA, BTOPAS JIUTA

1. IIpo BemecTBennbIe uncaa a, b u ¢ u3BectHo, uro ab+bc+ca = 0. Hokazkure,
YTO U3 YUCEJ

1 1 1 1

abe . a—i—b+b—|—c+c—i—a

OJTHO TIOJIOXKUTEJIbHOE, a JIpyroe — oTpullaTeabHoe. Bce 3HamMeHaTe I B BhIpa-
JKEHUSIX BBIIIE MOXKHO CUUTATh HEHYJIEBBIMU 110 YCJIOBHUIO.

2. /11 1moJIo2KUTeIbHBIX BEIIeCTBEHHBIX YHCeJ P U q OylieM Ha3bIBaTb 0CMam-
KoM npu deaeHuyu p Ha ¢ HaMMEHbIlee HeOTPUIATE/IbHOE BeIeCTBEHHOE YHUC/IO
7 Takoe, 4TO I% — 1es0e unciio. EBKIMI Halmcaa Ha JTOCKE JABa ITOJ0XKHUTEIb-
HBIX 4YKcia a u b. Pa3z B MuHyTy, ecim Ha jiocke HeT 0, OH BBIYUC/SIET OCTATOK
IIPU JeJIeHUH OOJIBIIErO YMCJjIa Ha MEHbIIee U 3aMeHsIeT OOJIbIee YHUCJIO Ha TOT

OCTaTOK. rHOKa}KI/ITe, YTO PpaHO HUJIU IIO3JHO Ha JOCKE IIOABUTCA YMUCJIO, MEHbLIIEE

1/1000.

3. Han npsimoyronpank ABCD. Ha croponax BC' u AD BHe npsaMOyTOJIbLHHA-
Ka IOCTPOMJIN IPSIMOYTOJIbHBIE Tpeyroabauku BSC u AT D, npuuém £ BSC =
LZATD = 90°. Jlokaxkure, 9TO JJIMHA OTpe3Ka S1' He IPEBOCXOMIUT MOJIyIIepH-
MeTpa npsiMoyrosbauka ABCD.

4. Ilycts k — HeKoTOpOE BellleCTBEHHOE Yncio. B BepmHax Kyba paccTaB/IEHbI
HEHYJIEBbIE BelllecTBeHHbIe dncia. OKa3aJoCh, 9TO YUCJI0 B 000 BEpIINHE POB-
HO B k pa3 MeHbIIle CYMMBbI TPEX YHCEJI B BEPIIMHAX, coceHUX ¢ Heil. Haitaure
BCE BO3MOKHBIE 3HAUEHUS YNCIIa Kk, TP KOTOPBIX 3TO BO3MOXKHO.

5. Ksagpar ABC'D paspesan Ha HPAMOYTOJbHUKNA TakK, YTO HU B KaKOHl Bep-
IITHE He CXOATCA 4 IpsAMOyroJibHUKa. Bce BepIInMHbI paCKpacuId B JIBa IBETA
TaK, 9TO B JIIOOOM IIPSIMOYTOJIbHUKE ITPOTUBOIIOJIOZKHBIE 110 JTUATOHAJIA BEPIITHbI
pasHoro 1eera. V3BectHo, aro Bepruabl A u C' ognHoro msera. Jlokaxkure, 910
BepIMHLI B u [ ToXKe OHOro IIBETA.

6. Harypasbabie uncia a, b u k Takossl, 4To [a, b+ (a,b) = k(a+b), rne k > 1.
Hokazkure, 9to a + b > 4k.

7. Touka D na cropone AC' Tpeyrompauka ABC takosa, uro BD = AC. Tou-
ka I’ BHyTpU TpeyroabHuKa Takosa, uto LZACF = %AADB, LCAF = %ZCDB.
[Tpsmasi BF nepecekaer cropony AC B Touke E. lokaxure, utro AD = CE.

8. Ha kmnoceanc npumnnio 99 3pureseit. MIzBecTHO, UTO JIFOOBIE JIBOE 3pHUTEJIEI,
He 3HAKOMbIE MEXK Iy COOOl, UMEIOT POBHO JIBYX OOIIUX 3HAKOMBIX CPEJIN 3PUTE-
neit. Ilerss u Bacst 3Hakombl. /lokaxkuTe, 9TO y HUX WA €CTh OOIIUI 3HAKOMBIIA,
I OOIIUiT HE3HAKOMBII Cpeu 3pUTEIe.



