LVII YPAJILCKUM TYPHUP IOHBIX MATEMATUKOB. CUPUYC, 24.10 — 30.10.2021
MATEMATUYECKUI BOM Ne2. 27.10.2021
CTAPIITA Y I'PYIIIIA, BBICIIIA ST JINTA

1. B xkaxkmoit kierouke Tabauibl 10 X 10 HapucoBaHa cTpesKa, HallpaBJIeHHAas BBEPX,
BHM3, BIIPABO WK BJIeBO. [Ipu KakoM HamMeHbIIEM 7 U3 JIF000H TaKoil TaOJIUIIbI MOXKHO
BBIYCPKHYTDH HE 60ﬂee . CTPEJIOK TakK, qTO6I)I cpeau OCTaBIINXCA CTPEJIOK HUKaKHE JI1BE
He ObLIM HamnpaBjeHbl ApPyr Ha Apyra? CTpesKkW CYUTAIOTCS HAITPABJIEHHBIMH JIPYT HA,
Jpyra, JaXkKe ecJIn MeXKIy HUMU €CTh APYTHe CTPEJIKH.

2. HarypaapHOe 4mcao n TakoBO, uTo 3n? + 3n + 1 — TouHbIl KBagparT. JloKaxKuTe,
9710 V312 + 3n + 1 — cyMMa KBaJpaToB ABYX IOCICI0BATEIbHBIX HATYPAIbHBIX IHCEI.

3. B Tpeyronbauke ABC, B xotropom AB > AC, touka D Ha ctopone AB Takona,
ayro CD = BD. Touka M — cepeauna AC, touku F' na cropone AC u F na nyue BM
TaKOBbI, 4TO TO4Yku D, F u F jexar Ha OJHOW NpsMOii, KoTopas napasenbia BC.
Hokazxkure, uto CE = CF.

4. an rpeyroabauk ABC, B koropom AB+ AC > 3BC. BHyTpu 31010 TpeyroJbHIKa,
orMmedeHbl Touku P u () takue, uro ZABP = /PBQ = Z/QBC u ZACQ = ZQCP =
= /PCB. Jdokaxure, uro AP + AQ > 2BC.

5. MuoxkecTBo A, cocTosiee n3 paluoHAILHBIX 9HCET, TAKOBO, UYTO eClIu p, ¢ € A, To
p/q € A. Kpome toro, eciu 100 < p < 101, To p € A. JTokaxkure, 910 A CONEPIKUT BCE
I[MOJIOZ2KHUTEJ/IbHbIC PallMOHAJIbHBIC YUCJIA.

6. 3a kpyribiM crosiom cugatr N rocreit u N xo3sies (N > 4). JIsa rocrsi pa3roBapu-
BAIOT JPYT C JAPYTOM, €CJIU MEXK/Ay HUMHU CHIUT He 0OJiee OHOTO YeTOBEKA, MW eC/In
MeK/Iy HUMU CHIST POBHO JIBa YEJI0BEKA, CPeIu KOTOPBIX IO KpaiiHeil Mepe OIuH X035-
uH. /lokaxkurte, 910, Kak Obl 3Tu 2N 4YeJIOBEeK HUM PACIIOJIarajuch 33 CTOJIOM, HE MEHee
N map rocreit Oy/1yT pa3roBapuBaTh JIPYr € JAPYTOM.

7. B cTrpaHe HEKOTOPHIE TTapbl TOPOJIOB COeAMHEHBI OJHOCTOPOHHUMU JOPOTaMU; MEXKTY
JBYMS TOPOJAMHU MOKeT ObIThb He OoJiee OjHOM soporu. IIpaBuTe/ibCTBO CTPAHBI XOYET
mpoBecTH pedopMy, MMOMEHIB HAIPABJICHUS Ha HEKOTOPBIX JOPOTaX, YTOObI BBLIMOJIHS-
JHUCH IBa CBOMCTBA!

1. Hep3s BbIEXATH W3 TOPOJA, W, TPOEXaB MO KAKUM-TO JOPOTaM, BEPHYTHCS B HETO;

2. caMbIii JJIMHHBIN ITPOCTO# My Th IO JOPOraM mocsje pedopMbl He JIIUHHee, 9eM CaMbIii
JJIAHHBINA IIPOCTO# MyTh 0 pedOpPMBI.

HokaxkuTte, 9TO MPABUTETIHCTBA CMOXKET ITO ¢AeaaTh. IIpocToit myTh — 3TO Takoit My Th,
KOTOPBI# Yepe3 KazK/blil rOpo/I IPOXO/IUT He OoJiee OJHOr0 Pas3a.

8. JlokaxkuTe, 9TO €cau x, y, z > 1, TO

zly — 2| +ylz — x| + zlx —y| + 4(z + y + 2) + 3zyz > 4(xy + yz + 2x).



LVII YPAJILCKUM TYPHUP IOHBIX MATEMATUKOB. CUPNYC, 24.10 — 30.10.2021
MATEMATUYECKUI BOM Ne2. 27.10.2021
CTAPIITIAY I'PVIIIIA, IIEPBAS JIUTA

1. B xaxkmoit kierouke Tabiauibl 10 X 10 HapucoBaHa cTpesKa, HallpaBJIeHHas BBEPX,
BHM3, BIIPABO WK BJIeBO. [Ipu KakoM HamMeHbIIEM 7 U3 JII000H TaKoil TaOJIUIIbI MOXKHO
BBIYCPKHYTDH HE 60ﬂee n CTPEJIOK TakK, qTO6I)I cpean OCTAaBIINXCA CTPEJIOK HUKaKHE JI1BE
He ObLIM HamnpasjeHbl Apyr Ha Apyra? CTPesKW CYUTAIOTCS HAITPABJIEHHBIMH JIPYT HA,
Jpyra, JaXkKe ecJIu MeXKIy HUMU €CTh APYTHe CTPEIKH.

2. HarypaapHOe 4mciao n TakoBO, uTo 3n? + 3n + 1 — TouHbIl KBagparT. JloKaxKuTe,
9710 V312 + 3n + 1 — cyMMa KBaJpaToB ABYX IOCICI0BATEIbHBIX HATYPATbHBIX IHCEI.

3. B tpeyronbauke ABC, B xotropom AB > AC, touka D Ha ctopone AB Takona,
aro CD = BD. Touka M — cepeauna AC, touku F' na cropone AC u F na nyue BM
TaKOBbI, 4TO TOYku D, F u F jexar Ha OJHOW NpsMOii, KoTopas napaJsenbia BC.
Hokazxkure, uto CE = CF.

4. an rpeyroabauk ABC, B koropom AB+ AC > 3BC. BHyTpu 31010 TpeyroJbHIKa,
orMmedeHbl Touku P u () takue, uro ZABP = /PBQ = Z/QBC u ZACQ = ZQCP =
= /PCB. Jdoxkaxure, uro AP + AQ > 2BC.

5. Ha nocke mammcano gumcao 2021. Paspermaercs yMHOXKATh €ro Ha J1000€ palmo-
HAJIBbHOE 9ucyI0 OT 1/2 1o 2. Bacs 3asymart panuoHaabHOe MOJIOKUTETEHOe 9ucyo. J1o-
KakKMTe, U4TO C IIOMOIIBIO OIMCAHHBIX orepanuii Bacs cMoxKeT 1moyduThb 3a/y MaHHOE
UM YHCJIO.

6. 3a xkpyrybiM ctosiom cugaatr N rocreit u N xo3sies (N > 4). JIBa roctsi pa3roBapu-
BAIOT APYT C JPYTOM, €CJIHU MEXKAY HUMH CHUINT He Oojiee OIHOTO YeJ0BEeKa, WU €CIU
MeK/Iy HUMU CHIAT POBHO JABA YE€JIOBEKA, CPear KOTOPBIX TI0 KpaitHell Mepe OJIWH X035-
uH. /Iokaxkurte, 410, Kak Obl 3Tu 2N 4YeJjIOBEeK HUM PAaCIIOJIarajuch 33 CTOJIOM, HE MEHee
N map rocteit OyayT pa3roBapuBaTh APYT C APYTOM.

7. n > 2 yuyenukos pemaii 2" ! 3amad. OKa3ajgoch, 4To Ui KazKJIbIX JIBYX 337a4
eCTh YYE€HUK, KOTOPBII perua ode 3T 33/1a49M, U YICHUK, KOTOPBIM PEIIuI POBHO OTHY
3 HuX. JloKaxKuTte, 9TO €CTh 3a/1ava, KOTOPYIO PENINJIN BCe.

8. IIpu KakoM HanbOOJBIIEM N CPEOM JIFOOBIX JECATH PA3IUYIHBIX HATYPAJIbHBIX UHCE,
HE IIPEBOCXOIAIINX 7, 00s3aTeIbHO HAMIYTCA TPU TAaKMX YKUCIA a, b u ¢, 910 ab > c,
bc > a u ca > b?



LVII YPAJILCKUM TYPHUP IOHBIX MATEMATUKOB. CUPNYC, 24.10 — 30.10.2021
MATEMATUYECKUI BOM Ne2. 27.10.2021
CTAPIIIA Y T'PVYIIIIA, BTOPAS JIUTA

1. B xkaxkmoit kierouke Tabauibl 10 X 10 HapucoBaHa cTpesKa, HallpaBJIeHHAas BBEPX,
BHM3, BIIPABO WM BJIeBO. [Ipu KakoM HamMeHbIIEM 7 U3 JIF000H TaKoil TaOJIUIIbI MOXKHO
BBIYCPKHYTDH HE 60ﬂee n CTPEJIOK TakK, qTO6I)I cpean OCTAaBIINXCA CTPEJIOK HUKaKHE JI1BE
He ObLIM HamnpasjeHbl Apyr Ha Apyra? CTPesKW CYUTAIOTCS HAITPABJIEHHBIMH JIPYT HA,
Jpyra, JaXkKe ecJIu MeXKJIy HUMU €CTh APYTHe CTPEIKH.

2. Pemmnte B HaTypaJdbHBIX YHUCTIAX YPaBHEHHUE

2021 —a 2021 —b

2.
a b

3. B tpeyronbauke ABC, B xotopom AB > AC, touka D Ha ctopone AB Takosa,
uro C'D = BD. Touka M — cepenuna AC, touku F Ha cropone AC un E na ayie BM
TaKOBBI, 9T0 TOUKU D, E u F nexkar Ha omHOH mpsMoii, koropas mnapaJsnenbua BC.
Hokazxure, uro CE = CF.

4. B tpeyroabauke ABC yron /A tynoit u AB = AC. Touka M raxoBa, uro C' —
cepequna AM. CepennHHbIN mepueHuKyasp K orpe3ky AM nepecekaer npsimyo AB
B Touke P. M3BectHo, uro mpsmble PM u BC nepmnenauky/asapHbl. JloKaxKuTe, UTO
APM — paBHOCTOPOHHMII TPEYTOJbHUK.

5. Ha nocke mamucano umciio 2021. Pa3pemaercd yMHOXKATh €ro Ha Joboe parmo-
HAJTBbHOE 9uCyI0 OT 1/2 1o 2. Bacs 3amymairt panuoHaabHOe MOJIOKUTETEHOe 9ucyo. J1o-
KakKuTe, 9TO C IMOMOIIHIO ONMHCAHHBIX omnepalnii Bacsd cMoXKeT IMOJyduTh 33/ [yMaHHOE
UM 9HUCJIO.

6. 3a xkpyrsbiM crosiom cugaat N rocreit u N xo3sieB (N > 4). JIBa rocTsi pa3roBapu-
BAIOT APYT C JPYTOM, €CJU MEXKAY HUMH CHUINT He Oojiee OIHOTO YeJ0BEKa, UJH €CIU
Me¥K/Iy HUMU CHJISAT POBHO JBA YeJIOBEKa, CPer KOTOPBIX 110 KpaitHell Mepe OJINH X035-
uH. /Iokaxkurte, 410, Kak Obl 3Tu 2N 4YeJjIOBEeK HUM PACIIOJIAarajuch 33 CTOJIOM, HE MEHee
N map rocteit OyayT pa3roBapuBaTh APYT C APYTOM.

7. n > 2 ydenukos pemaiu 2" ! 3amad. OKa3ajgoch, 9TO I KaxKIBIX IBYX 3a7ad
eCTh YYEHHUK, KOTOPBII perua obe 3T 33/1a9u, U YICHUK, KOTOPDBIM PEIINT POBHO OTHY
u3 HuX. JloKaxkuTte, 9TO €CTh 3a/iavda, KOTOPYIO PENIui BCe.

8. IIpu KakoMm HanOOIBIIEM N CPEOM JIFOOBIX JECATH PA3IUUHBIX HATYPAJIbHBIX UHCE,
HE IIPEBOCXOIAIINX 7, 00sI3aTeIbHO HAMIYTCA TPU TAaKMX 4YKUCIA a, b u ¢, 910 ab > c,
bc > au ca > b?



LVII YPAJILCKUM TYPHUP IOHBIX MATEMATUKOB. CUPUYC, 24.10 — 30.10.2021
MATEMATUYECKUI BOM Ne2. 27.10.2021
CTAPIIIAY I'PVIIIIA, TPETHSA JIUTA

1. B xkaxkmoit kierouke Tabauibl 10 X 10 HapucoBaHa cTpesKa, HallpaBJIeHHas BBEPX,
BHM3, BIIPABO WM BJIeBO. [Ipyn KakoM HaumMeHbIEM 7 U3 JII000H TaKoil TaOJIUIIbI MOXKHO
BBIYCPKHYTDH HE 60ﬂee n CTPEJIOK TakK, qTO6I)I cpean OCTaBIINXCA CTPEJIOK HUKaKHE JI1BE
He ObLIM HamnpaBjeHbl Apyr Ha Apyra? CTpesKku CYATAIOTCS HAITPABJIEHHBIMH JIPYT HA,
Jpyra, JaXkKe ecJIi MeXKIy HUMU €CTh APYTHe CTPEIKH.

2. Pemmmte B HaTypaJdbHBIX YHUCTIaX YPaBHEHHUE

2021 —a 2021 —b

2.
a b

3. IIpo gerwipéxyroapbank ABC D u3Bectrno, utro AD = AB+CD. BuccekTpucsl yrios
BAD u ADC nepecekatorca B Touke P. /lokaxkure, uro BP = CP.

4. B Tpeyroabuuke ABC yron ZA tynoit u AB = AC. Touka M taxoBa, uro C' —
cepeanra AM. CepenuHHBIN HepIeHIUKYAIp K orpe3ky AM mepecekaer npamyio AB
B Touke P. MN3BectHo, uro npsimbie PM u BC' nepnenauky/isipubl. Jlokaxkure, 4TO
APM — paBHOCTOPOHHHIT TPEYTOJbHUK.

5. Ha nocke wanucano gucio 1. Bacs u Ilerss mo ouepenn (maumnaer Bacst) moryt
YMHOXKATh WK JeJUTh 3TO YKCA0 Ha 2, 3 uan 5. OHu 3apaHee JOTOBOPUJINCH, YTO TOT,
KTO IOJYYUT HaTypaJibHOe ducjio oT 95 mo 105, Oymer HarpakaéH koHderoii. B utore
YUCJ0 U3 TPedyeMoro JIMarna3oHa MmoJydusiock. Kro Mor nojiydurb KoHdery?

6. B rocymapcrBe n roponaoB u k Jg0por, KaxKjble JBa TOPOJIa COeJIWMHEHBbI He OoJiee
yeMm oxuoit noporoi. Jlocrurarens u Cruparens urparpor B urpy. Cragasra Cruparesinb
ITOMEIaeT B OOWH TOPOJ aBTOMOOWJb, a B JAPyroii ropod — mpu3. Xon Jlocturaresns
COCTOHUT B TOM, YTO OH eJ€eT Ha aBTOMODUJIE IO JOPOre B KAKON-TO ropo; xox Ctuparens
COCTOUT B TOM, UTO OH YHUYTO:KaeT oaHy aopory. Cuagamna xoaut Jlocruraresb, moTom
Cruparesnb, morom cHoBa Jlocturarens u T.1. less Jocturaresss — momacrs B ropoj, €
npu3oM, a CTupaTesb xoueT eMy momerarh. Ilpu kakom Hanmenbiem k ocruraresinb
BCErIa MOXKET BBIUIPAThH?

7. Kmerku tabmuipr 11 x 1024 (11 crpouek, 1024 cronbiia) MOKpAaIeHbl B IBa [IBETA:
KpacHbIil u cuHuit. MI3BecTHO, 9TO Jj1s1 JIOOBIX JIByX CTOJIOIIOB €CTh CTPOYKa, KOTOPas
[IePeCceKaeT MX 110 JABYM CHHUM KJIETKAM, a TaK>Ke €CThb CTPOYKa, KOTOPas IIePeceKaer
X IIO0 CHHEeH M KpacHOM KjeTKe. JIoKaxkuTe, YTO €CTh CTOJOEI, B KOTOPOM BCE KJIETKH
CHUHHE.

8. JlokazkuTe, 9TO cpedu JI0OBIX JeCATH Pa3INIHBIX HATYPAJIbHBIX UHCET, He IPEBOC-
xongamux 50, 00g3aTebHO HAHAyTCA TPH TAKUX YHCIA a, b u ¢, 910 ab > ¢, bc > a n
ca > b.



