Jlsaduyamsv namuii momemamuueckuli mypHup cmapwersaccruros «Kybox namamu A.H. Koamozoposas
Teepv, 28 noabpa—h dexabps 2022 zoda

Tpermit Typ 03.12.2022. Beicoiaa jaura.

1. Jano warypasbHoe qucio n. [IpuBeaénubiii MHOTOWIeH P(x) crenenn 2n ¢ neabivu Kosdduimenramu
nMeeT (BO3MOXKHO, KOMIUIEKCHBIN) KOPeHb KPATHOCTH M, & TakzKe yaosjaerBopser yciaosusam P(0) = —1 u
P(1)- P(—1) # 0. Haitiure BCe Takie MHOTOYIEHBI.

Cruz Mathematicorum

2. BepHo Jjti, 4TO0 11715 JTI000T0 MOJOXKUTEIHHOIO BEIIECTBEHHOI'O YHCIa A CYIIECTBYIOT HATYPAJIbHOE TUCJIO
n > 2 W n HATYPAJIBHBIX YHCE] G, A2, ..., G, TAKHX, 9TO a1 < Gy < ... < @y < A+ 2" u jas Jaoboro
k=1,2,...,n 9UCT0 ap JEJTUT CYMMY

HO/l(ay, ax) + HOA(ag, ax) + ... + HOA(ay,, ax)?

2022 China Southeast
3. CymectByet st BHITYKJIBIH 2000-yrOIbHEK, BHYTPU KOTOPOTO HaiiaéTca Touka nepecedenud 1000 aua-
roHaseil, a TakkKe 10 jJBe TouKH mepecedenus 999,998, ... 3 nuaronaneii (1 Bce ynoMsinyTbie 1995 Touek
pazauJHb)?
H. Bozdanos
4. Ha xureruaroii mocke 142 x 145 3akpacunm HECKOJIBKO CTPOK W CTOJIOIOB, MCKIOYasa KpaitHne. Ka-
KOe HanMeHbIIee KOJIHIEeCTBO ANAroHAJTbHBIX PAJIOB, CO/IEPZKAIAX HEYETHOE KOJIUIEeCTBO He3aKpalleHHBIX
KJIETOK, MOrJIo oOpasoBathes? (Ha mocke mo 286 nuaroHa bHBIX PSIOB KayKIOTO U3 JIBYX HAIPABJIEHHIL. )
M. Anmunos
5. Ha suneBbix cTopoHax Thicg4uM KapT Hamucau guciaa 1,2,...,1000 cooTBeTCTBEHHO; 3aTe€M KapThl
CJIOXKIJIU B KOJIOLY PyOalllkaMu BBEpX, 9Ty KOJIOAY IepeTacoBand W Bpyuman Ajmce. Anuca memraer 1mo-
caenoBarenbHo 101 xox. 3a omun xom Anmca GepeT BEpXHIO KapTy W3 KOJIOIABI M KJIAIET €€ JUIEeBOii
CTOPOHOI BBEpPX Ha CTOJ, a 3aTeM, €CJIM OHA elé He OTMedaJsa HU OJHOW KapThl, OHA MOYXKET OTMETUTH TY
KapTy, KOTOPYIO J0CTaja U3 KOJIOJAbI HA TEKYIIEeM XO/y. 3a BpeMs urpbl Ajinca o0s3aHa OTMETHTH POBHO
OJIHY KapTy.
[Iycth B pesyabrare Aumca oTMermiaa KapTy ¢ dncaoMm A, m myctb M — 5l-oe 1o BeIWdYWHE CPEAn OT-
KPBITHIX €0 uncest. s Kakoro HauMenbIinero d Ajmca MoxKer JedcTBOBaTH Tak, 4To0bl duciao |M — A|
rapaHTHPOBAHHO He IIPEBOCXOINIIO d?
2022 Taiwan TST
6. K aBym HemepecekarommMest OKPY>KHOCTIM W1 B Wy MPOBeIH 00Ine BHeIHne Kacareababie AB u C'D
(rouku A u D nexar Ha wy, Touku B u C' — Ha wy). OKPYKHOCTH Y1 U 72 KACAIOTCsI BHEITHUM 00pPa30M B
TOUKe X , OKPY?KHOCTH Wy M Y; — B TOUKe Y, OKPY’KHOCTH Ws U Yo — B TOUKe Z. Kpome TOro, OKpy>KHOCTB 71
KacaeTcs orpe3ka AB, a OKpyKHOCTh 7Y, — orpe3ka C'D. OumncaHHble OKPYKHOCTH TPeyroJbHUKOB AX 7
u C' XY Bropuuno nepecekaiorcs B Touke 1. lokaxure, uro BT =TC.
H. Oponos no momueam meopemv, 0 0e8AMU OKPYHCHOCTNAL

7. Jlavo nenoe yncao a. Hafianre Bce HaTypasbHBble m > 1 Takme, 9TO MOCAETOBATEIBHOCTD L1, T, . . .,
3aJlaHHAs COOTHOTTEHNSIMH

I = a, Tpt+1 = xgl\/ﬁ] +1 opu n 2 ]-7

MEPUOJIMYIHA TI0 MOYJII0 M (BO3MOXKHO, ¢ MPEIIEPUOIOM ).

N. Safaei

8. Tlycte T = {1,2,...,999}3 — MHOXKECTBO BCeX YIOPSATOYEHHBIX TPOEK HATYPATBHBIX UHCE]T, MEHb-
mux 1000. HazoBéMm kyb6ukom MHOKECTBO BCEX YTODSATOYEHHBIX TPOEK HATYDATbHBIX 9HCeJT (X1, Ta,T3),
yJA0BJeTBOpdOmuX 1npu ¢ = 1,2,3 HepaBeHcTBaM a; < x; < a; + 100, vae aq,as, a3 — HEKOTOpPBIE Ha-
TypaJbHble ducaa. Kakoe HamMeHbllee KOJHYECTBO KyOMKOB HAJJI0 BBHIOpATh, YTOOBI s JI000H TpOiKH
(t1,ta,t3) € T B OjiHOM U3 KyOMKOB HAlLIACh TPOHKA (1, T2, T3) TAKasd, YTO BCE TPU YUCIA T; — t; JEJISITCsI
Ha 9997

H. Bozdanos, O. I'pueopan, M. 2Kyrosckui



9. QoKyCHUK € TIOMOITHUKOM COOMPAIOTC TOKAa3aTh Takoi (hOKyC: 3pUTe/ib co0bImaeT (POKyCHUKY HATY-

3y 10000
paJIbHOE UHuCaI0, MeHbIree 10- (5) . DOKYCHUK 3aIIUCHIBAET B TEKCTOBOM peflakTope cTpoky aamHb 10000

u3 O0yks A, B, B. 3puresib cMmoTpuT Ha 3Ty CTPOKY, BBIOMPAET O/IHY U3 TPEX OYKB U YIAISIET BCE BXOKICHUSI
BBIOpaHHOIl OyKBbI U3 cTpoKu. [locje 3Toro MOMOIHUK, IVI/Isd Ha OCTABIIYIOCHd CTPOKY, JOJI2KEH yraJiaTh,
KaKoe YuCJI0 3arajiaJd 3puresib. MoryT an (pOoKyCHUK W TOMOIIHHUK JIOTOBOPUTHCS JIEHCTBOBATH TaK, ITOOBI
¢doKyc rapaHTUPOBAHHO y/IAJICH !

2022 Israel TST, ycuneno Jlywunurvum

10. Bce rpanu TeTpasapa — HepaBHOOEIPEHHBIE TPEYTOJIBHUKH, IPOW3BE/ICHUS JIJIMH €TI0 TPOTUBOIOJI0XK-
HBIX péOep paBHBI. JlOKaKuTe, UTO Yepe3 MEHTP OMUCAHHON chephbl 3TOr0 TeTpa’ipa MOXKHO MPOBECTH
OPSIMYTO, JIEZKAIYIO B OJIHON ILIOCKOCTH C KaZKJIOM M3 ero BBICOT.

A. Kysneuos
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Tpernit Typ 03.12.2022. llepBag aura.

1. Jano warypasbHoe qucio n. [IpuBeaénubiii MHOTOWIeH P(x) crenenn 2n ¢ neabivu Kosdduimenramu
nMeeT (BO3MOXKHO, KOMIUIEKCHBIN) KOPeHb KPATHOCTH M, & TakzKe yaosjaerBopser yciaosusam P(0) = —1 u
P(1)- P(—1) # 0. Haitiure BCe Takie MHOTOYIEHBI.

Cruz Mathematicorum

2. BepHo Jjti, 4TO0 11715 JTI000T0 MOJOXKUTEIHHOIO BEIIECTBEHHOI'O YHCIa A CYIIECTBYIOT HATYPAJIbHOE TUCJIO
n > 2 W n HATYPAJIBHBIX YHCE] G, A2, ..., G, TAKHX, 9TO a1 < Gy < ... < @y < A+ 2" u jas Jaoboro
k=1,2,...,n 9UCT0 ap JEJTUT CYMMY

HO/l(ay, ax) + HOA(ag, ax) + ... + HOA(ay,, ax)?

2022 China Southeast
3. CymectByet st BHITYKJIBIH 2000-yrOIbHEK, BHYTPU KOTOPOTO HaiiaéTca Touka nepecedenud 1000 aua-
roHaseil, a TakkKe 10 jJBe TouKH mepecedenus 999,998, ... 3 nuaronaneii (1 Bce ynoMsinyTbie 1995 Touek

pazauJHb)?
H. Bozdanros

4. Nana dyskuus f: R — [—=1000, 1000]. 3BecTHO, 9TO 1151 JIOOBIX X, Y, 2 € R BHITOJHEHO HEPABEHCTBO

1
[l +y*+2%) = f@) = )" = f[ < 5.

Hokaxure, aro |f(x) — f(y)| < 2 nupu Beex z,y € R.
Bvemmnamcruti orcypran, ovuwerno u ycuseno M. Bo2danosvim; nosyuuLocs npouse

5. Ha suneBwix cTopoHax Thicg4M KapT Hamucaau duciaa 1,2,...,1000 cooTBETCTBEHHO; 3aTe€M KapThl
CJIOXKIJIU B KOJIOLY PpyOalllkKaMH BBEpX, 9Ty KOJIOAY IepeTacoBaju W Bpyuman Ajmce. Anuca memraer 1mo-
ciaenoBarenbio 101 xox. 3a omun xom Anmca GepeT BEpXHIO KapTy M3 KOJIOIAB M KJIAIET €€ JIUIEeBOii
CTOPOHOI BBEPX HA CTOJ, a 3aTeM, eCJIU OHAa eIlé He OTMedasa HH OJHON KapThl, OHA MOMKET OTMETUTh Ty
KapTy, KOTOPYIO J0CTaJja U3 KOJOAbI HA TEKYIEM XO/ay. 3a BpeMs urpbl Ajmca o0s3aHa OTMETHTH POBHO
OJIHY KapTy.

[Iycth B pesyabrare Asmca oTMerusaa Kapry ¢ duciaoMm A, m myctb M — 5l-oe 1o BeJMYHMHE CPeH OT-
KPBITHIX €0 uncest. s Kakoro HauMenbIiero d Ajmca MoxKeT JeifcTBOBaTH Tak, 4To0bl dncao |M — A|
rapaHTHPOBAHHO HE IIPEBOCXOIUIO d?

2022 Taiwan TST

6. K 1By™m HemepeceKarommuMcst OKPYKHOCTIM wq U wo MPOBesn obiue BHenHne kKacareabusie AB u C'D
(rouku A u D nexar Ha wy, Touku B u C' — Ha wy). OKPYKHOCTH Y1 U 72 KACAIOTCsI BHEITHUM 00pPa30M B
TOUKe X , OKPY?KHOCTH Wy B Y; — B TOUKe Y, OKPY’KHOCTH Ws U Yo — B TOUKe Z. Kpome TOro, OKpy>KHOCTB 71
KacaeTcs orpe3ka AB, a OKpyKHOCTL Yo — orpe3ka C'D. Onucanubie OKPY:KHOCTH TPEYTOTHHUKOB AX Z
n C' XY Bropuuno nepecekatorcs B Touke 1. Jlokaxkure, uro BT = TC.

H. Oponos no momueam meopemv, 0 0e8AMU OKPYHCHOCTNAL

7. Ilpu xkakom HambosbiiemM N CYIIECTBYIOT ITOJIOKUTEIbHBIE BEIEeCTBEHHbIE YUCIA L1, Lo, ..., Ty 1
HEOTPHUIIATE/IbHBIE BEIEeCTBEHHbIE YUCIAA Y1, Y2, - . ., YN TaKHE, UTO KazKJioe u3 3Tux 2N ducesa He IpPeBOC-
xout 2022, a HepaBeHCTBO

Yi il !

v x| ww(yi + )
BBITIO/THEHO TIpu Beex 1 <1 < j < N7
onumnuada MetriX, 2022

8. Ilycte T = {1,2,...,15}> — MHOKECTBO BCEX YHOPAMOYCHHBIX TPOCK HATYPAJLHBIX HCEJ, MEHb-
mux 16. HazoBéM kyburom MHOKECTBO BCEX YHOPSIIOUEHHBIX TPOEK HATYPATBHBIX duces (T, T, T3), YI0-
BJeTBOpAIONUX 1pu ¢ = 1,2, 3 HepaBeHcTBaM a; < x; < a; + 7, TJe a1, s, A3 — HEKOTOPBIE HATYyPaJIbHBIE
ancsia. Kakoe HamMeHbIIee KOIMIecTBO KYOHKOB HAJ0 BHIOPATh, Y9TOOBI 17151 JII000# Tpoiiku (11,19, t3) € T
B OJTHOM W3 KyOMKOB HAIIach TPOKa (I, To, T3) TaKasi, YTO BCe TPU YHCIA T; — t; jeasarest Ha 157

U. Bozdanos, O. I'puzopan, M. 2Kyrosckuii



9. QoKyCHHUK € TIOMOITHUKOM COOMPAIOTCI TOKAa3aTh Takoi (hOKyC: 3pUTe/ib coObIaeT POKYCHUKY HATY-

31 10000
pasibHOE YWCJI0, MEeHbIIee (—)

5 . QOKYCHUK 3aIlUCHIBAaET B TEKCTOBOM pejlakTope cTpoKy Aamabl 10000
u3 O0yks A, B, B. 3puresib cMmoTpuT Ha 3Ty CTPOKY, BBIOMPAET O/IHY U3 TPEX OYKB U YIAISIET BCE BXOKICHUSI
BBIOpaHHOIl OyKBbI U3 cTpoKu. [locje 3Toro MOMOIHUK, IVI/Isd Ha OCTABIIYIOCHd CTPOKY, JOJI2KEH yraJiaTh,
KaKoe 49uC/10 3arajaJt 3puresb. Moryt jin pOKyCHUK M MOMOIIHHUK JIOTOBOPUTHCH JeHCTBOBATD TaK, ITOOLI
¢doKyc rapaHTUPOBAHHO y/IAJICH !

2022 Israel TST, ycuaeno C. Jlywurnunvim

10. Bce rpanu TeTpasapa — HepaBHOOEIPEHHBIE TPEYTOJIBHUKH, IPOW3BE/ICHUS JIJIMH €TI0 TPOTUBOIOJI0XK-
HBIX péOep paBHBI. JlOKaKuTe, UTO Yepe3 MEHTP OMUCAHHON chephbl 3TOr0 TeTpa’ipa MOXKHO MPOBECTH
OPSIMYTO, JIEZKAIYIO B OJIHON ILIOCKOCTH C KaZKJIOM M3 ero BBICOT.

A. Kysneuos



