LV YPAJIBCKUM TYPHUP IOHBIX MATEMATHUKOB. KPOB, 14-20.02.2020
MATEMATUYECKUMN BOM Ne3. 19.02.2020
MJIAJIIIIA ST TPVIIIIA, BBICIIIA ST JIUTA

1. B Bepmmuax Kyba paccraBiieHbl HeHYJIeBbIe dncia. OKa3aaoch, 9TO YUCTIO0
B JIIOOOII BepIHE POBHO B k pa3 MEHBINE CYMMBI TPEX YMCEJ B BEPIINHAX,
cocenHux ¢ Heil. Haiiure Bce BO3MOXKHbBIE 3HAUEHUA K.

2. Ha okpyzknoctn paccraBjeno n Todek. Haiiaure Bce Takme n > 100, g
KOTOPBIX 9TH TOYKH HeJb3s IIOKPaCcUTh He Oojiee 9eM B 12 IIBETOB Tak, YTOOBI
JIIoObIe 11 mocitenoBaTeIbHBIX TOUEK OBLIN MOKpPAIEeHbl B Pa3HbIE IBETA.

3. Ilo kpyry 4uepes paBHBIE IPOMEXKYTKH cuIAT 50 dessoBek. KarkIblil 13 HIX
JIMOO PHINTAPh, KOTOPBIA BCerga TOBOPUT IIPaBLy, JIMOO JIXKeIl, KOTOPBIN BCEr/a
jokeT. [Ipu aToM, cpean HUX eCTh KakK JIXKEIbl, TaK W phillapu. KaKprit 13 HUX
HponsHec cieayionyo ¢pasy: “Cpeau Tpex 4e/loBeK, CUASIINX HAIIPOTUB MEHS,
ecTh Kak pbirapu, Tak u Jikenbl . (I[Tox Tpemst JoapMu, CHASIIMI HATIPOTHUB,
IIOHUMAIOTCS YeJIOBEK, CUIAINI B AUaMeTPaJbHO ITPOTHUBOIIOJIOXKHOMN, MO OT-
HOIIEHNIO K TOBOPSIIEMY, TOUYKe, U JBa ero cocesna.) CKOJIBKO JIKEIOB MOTJIO
cpenn Hux ObITh? (Hy»KHO yKa3aTh Bce BO3MOYKHBIE BADUAHTHI U JI0KA3aTh, UTO
JIPYTUX HET. )

4. HaiinuTe Bce HaTypaJibHbIE YUCIa M, N U IIPOCTbIE YUCJA P, YIOBJIETBO-
psfomue ypapuenuto m"n? = p™.

5. B mekoropoii mkose padoraror 10 Kpy>KKOB JIjIsd YIEHUKOB 3TOU TTKOJIBI,
KaXKJIbIIl yIeHUK XOJUT XOTd Obl B OAWH W3 HuUX. V3BeCTHO, 9TO /I JIIOOBIX
JIBYX MIKOJbHUKOB HalieTcsl KPYKOK, KOTOPBII TOCEeIaeT POBHO OJINH U3 TUX
MMTKOJILHUKOB. /17151 JTFOOBIX TISITH MMKOJBHUKOB HalIeTCsT KPYKOK, B KOTOPBIN XO-
JINT HEYEeTHOE 9mncjio n3 HuX. Kakoe HamOOIbIllee KOJITMYIECTBO YIEHNKOB MOYKET
OBITH B 3TOI MKOJIE?

6. YucsoBasi oneparusi ¢ AJIsI JIIOOBIX JIBYX IIOJOXKUTEJILHBIX YUCE a U b
BBIIIOJIHSIETCsI 110 TaKoii (popMmyJie:

ab+ 9

b= —.
@© a-+b

Yemy pasno 3uadenne Boipaxkenus ((...(100©99)©98)...) ®2)©®1)7

7. Ussecrno, uro (a+ 1)(b— 1) = 1. Hokaxure, aro (a? +1)(b* +1) > 2.

8. B tpeyrosibnuke ABC yrubt B u C paBubt 19° u 38° coorBercrBenno. Ha
cropore BC' ormedennbr Ttakue Touku D u E, uro LADB = /EAB = 90°.
Hoxaxkure, uro BD + CFE = 3CD.



LV YPAJIBCKUM TYPHUP IOHBIX MATEMATHUKOB. KM1POB, 14-20.02.2020
MATEMATUYECKUMN BOM Ne3. 19.02.2020
MJIAJIIIIA ST TPVIIIIA, IIEPBAS JIUTA

1. B Bepmmuax Kyba paccraBiieHbl HeHYJIeBbIe dncia. OKa3aaoch, YTO YUCTIO0
B JIIOOOII BepIMHE POBHO B k pa3 MEHBINE CYMMBI TPEX YMCEJ B BEPIINHAX,
cocenHux ¢ Heil. Haiiure Bce BO3BMOXKHbBIE 3HAUEHU K.

2. Ha okpyzknoctu paccraBjerno n Todek. Haiiaure Bce Takme n > 100, g
KOTOPBIX 9TH TOYKH HeJIb3sl IIOKPACcUTh He Oojiee 9eM B 12 IIBETOB Tak, YTOOBI
JIIoObIe 11 mociienoBaTeIbHBIX TOUEK OBLIN MOKpPAIIeHbl B Pa3HbIE IBETA.

3. Ilo kpyry 4uepes paBHbIE IPOMEXKYTKH cuaaT 60 deoBek. Kaxk bl 13 HIX
JIMOO PHINTAPh, KOTOPBIA BCerga TOBOPUT IIPaBLy, JIMOO JIXKeI, KOTOPBIN BCEr/a
jokeT. [Ipu aToM, cpean HUX eCTh KakK JIXKEIbl, TaK W phillapu. KaKprit 13 HUX
IponsHec cieayionyo ¢pasy: “Cpeau Tpex 4e/loBeK, CUASIINX HAIIPOTUB MEHS,
ecTh Kak pbirapu, Tak u Jikenbl . (I[Tox Tpemst JoapMu, CHASIIMI HATIPOTHUB,
ITIOHUMAIOTCS 9eJIOBEK, CUASININA B JUaMeTPaJIbHO IIPOTUBOIIOJIOXKHOM, TI0 OTHO-

IIIEHUIO K TOBOPSIIIEMY, TOUKe, U JBa ero cocesa.) JlokaxKkure, 910 JIKEIOB He
ooJiee 19.

4. Ha xunoceanc npuninio 99 3pureneit, cpenun aux Ilera n Bacga. 3BecTHo,
YTO JIIOObIE JIBOe 3pUTeJieil, He 3HaKOMbIe MeXK,Iy C00O#l, MMEeIOT POBHO TPEX
obmMX 3HAKOMBIX cpeam 3puteseit. Ilers m Bacsa 3makombl. Jlokaxkure, 910 Yy
HUX WJIM €CTh OOIIMIl 3HAKOMBIM, MJIM OOIIUII HE3HAKOMBIN Cpeau 3puTelieii.

5. B HekoTopoii 1mkoJjie padoTaioT 10 Kpy»KKOB JIJII YICHUKOB 3TOU IIKOJIBI,
KaXKJIbIfl yIEHUK XOJUT XOTd Obl B OAUH U3 HUX. VI3BECTHO, 9TO JJIsI JIFOOBIX
JIBYX IIKOJIbHUKOB HafiJleTcs KPY2KOK, KOTOPBIil TTOCEIaeT POBHO OJIMH U3 STUX
IIIKOJILHUKOB. JLJIsT JIFOOBIX TpeX IKOJIbHUKOB Haii1eTcs KPY>KOK, B KOTOPBIil XO-
JIUT HEYETHOE YnCJIo U3 HuX. Kakoe HamOOJIbIllee KOJIMYIECTBO YIEHUKOB MOYKET
OBITH B 3TOI MIKOJIE?

6. YucsoBasi oneparusi ¢ JJIsI JIIOOBIX JIBYX IIOJOXKHUTEJILHBIX YUCE a U b
BBIIIOJIHSIETCSI 110 TaKoii (popMmyJie:

b+ 9
a @ b — i.
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Yemy pasno 3uadenne Boipaxkenus ((...(100©99)©98)...)®2)©®1)7
7. g ¢ # 0 10KasKUTe HEPABEHCTBO X2 + x% —x+ % > %.

8. B tpeyronbuuke ABC yruet B u C paubr 19° u 38° coorBercTBenno. Ha
cropore BC' ormedennbl Takue Touku D u E, uro LJADB = /EAB = 90°.
Iokaxxute, uro BD + CE = 3CD.



LV YPAJIbCKUN TYPHUP IOHBIX MATEMATUKOB. KHNPOB, 14-20.02.2020
MATEMATNYECKUM BOM Ne3. 19.02.2020
MJIAIITIASI TPYIIIIA, BTOPAS JIUTA

1. CKOJIBKO ecTh HADOPOB U3 D JABY3HAUHBIX UHUCE]I, AEJIAIINXCA Ha TPU, B KOTO-
PBIX Kazkjast 1udpa BCTpedaeTcss POBHO 10 OJHOMY pas3y’

2. Ha mocke mo kpyry BbIucanbl 299 Hyseil n ogna equania. Kaxmayo MUHyTY
[lerss b0 BBIOMpAET JiBa YHUCJA, MEXKJY KOTOPBIMU HAXOJATCS JBa JIPYTUX, U
OJTHOBPEMEHHO yBEJTNINBAET WU YMEHbITaeT 00a Ha 1, 100 BEIYUTAET U3 KaXKJIOTO
YrCJaa CYMMY JIBYX COCETHUX ¢ HUM. MoKeT Jin 9epe3 HEKOTOPOe BPeMsI OKa3aThCs
TakK, YTO KaKMWe-TO JIBA COCEJIHUX YHNCJIa PAaBHBI 1, a Bce ocTajbHble paBHBI 07

3. Ilo xpyry yepes paBHbIe TpOMEXKYTKU cugsaT 60 yenoBek. Karkabrit 13 HUX JIH-
00 phIlapb, KOTOPBIA BCEra TOBOPUT IIPABILY, JIMOO JI?KeIl, KOTOPBI BCEra JIXKeT.
[Ipm sTOoM, cpeim HUX eCThb KakK JIXKEIbl, TaK W pbilapu. KaxXIplii u3 HUX MTPO-
usHec ciaeayiomyio dppazy: “Cpenu Tpex deaoBeK, CUISIINX HAIIPOTUB MEHs, €CTh
KakK pbiapu, Tak u Jkensl . ([Tog Tpemst ronbMu, CHAAIMME HAIIDOTHB, [TOHU-
MAaIOTCs 9eJIOBEK, CUIAIINN B TuaMeTPabHO ITPOTHBOMIOJIOXKHOM, TI0 OTHOIIEHUTO K
rOBOpSIIIIEMY, TOUYKe, U JIBa €ro cocefia.) Jokaxkure, aTo jKeroB He 6osee 20.

4. Ha xunoceanc mputiio 99 spureneii. I3BecTHO, UTO JII0OBIE /IBOE 3pUTEIEit, HE
3HaKOMBIE MEKIy COOOI, MUMEIOT POBHO JIBYX ODOIIUX 3HAKOMBIX CpEIU 3pHUTEJIEN.
[lera m Bacsa 3makombl. JlokazkuTe, 9TO y HUX WJIN €CTh OOIIUIT 3HAKOMBIN, HJIN
OOIIMiT HE3HAKOMBIN CpeJId 3PUTEJIEH.

5. /lano 100-3raunoe umciio. Ero mudpsl pazouaun Ha 50 map u B KaxKJI0U nape
nndPbI MOMeHsLIH MecTaMu. MOrJIO Jii OJIydYeHHOE YUCJIO OKA3aThCsl POBHO BIBOE
OOJIbIIIe UCXOIHOIO?

6. Benocurieqnasi 1opoXkka oOpa3oBaHa JIBYMs KacCAIOMMMUCT KPyTaMu, JITAH-
Hberit — 4000 M, koporkwuit — 2000 M. E31uTh 1Mo KkpyraMm MOXKHO TOJIBKO B HallpaB-
JIEHUW, YKa3aHHOM CTPeJIOUKoil. /IBoe Besocume ImcToB CTApTYIOT OJTHOBPEMEHHO U3
TOYKHU A ¥ elyT KaxKJIbIil 110 CBOEMY KPYTY € OJMHAKOBOI CKOPOCTHIO. Mautbliit KpyT
KaYK/IbIIl 3 BEJIOCUIIEINCTOB TPOXOIUT 3a 8 MUH. Kakoe MUHIMAaJIbHOE PACCTOSHUE
MOYKeT OBITh MEXKIy HUMU 4depe3 21 MUHYTY, eCu K 3TOMY MOMEHTY OHU HU Pa3y
He BCTpeYaJINCh! PaccTOsAHUST CINTAIOTCS 110 BEJIOCUTIETHBIM JTOPOYKKAM.

——

7. s x # 0 mokaxkuTe HEpaBEHCTBO 2 + # —x+ % > ;Z.

8. B tpeyrompauke ABC nposenena Boicota BH. Ussectno, uto ZBAC = 19°
u /BCA = 38°. Hokaxure, uro AH = BC + CH.



