LX VPAJIBCKUN TYPHUP IOHBIX MATEMATUKOB. KHNPOB, 03.05-09.05.2023
MATEMATNYECKUHN BOM Ne3. 08.05.2023
CTAPIITIA Y I'PVYIIIIA, BBICIIIAS JIUTA

1. B ocrpoyrossaom Tpeyrospuuke ABC nposenensr Boicotel AA1, BB1 nu C'CY, ne-
pecekaroriuecs: B Touke H. OuncanHast OKpYKHOCTb Tpeyrojbanka ABC BTOpUYHO 1e-
pecekaer BbicOTbl AA1, BB; u C'Cy toukax X, Y um Z coorBercrBeHHo. Jlokakure,
ITO

AH BH CH S 3
AX "BY TCz7 7%

2. Crpoka gjuabl 2023 u3 HysIell U eIUHUI, Ha3bIBAETCA HAWMOMU, €C/Iu B HEl ecThb 7
enuaU noapsia. Crpoka aiauabl 2024 u3 Hyseil U eIUHAI] HA3BIBAETCSI 200HOTU, €CIIA B
Heil ecTh 8 OJIMHAKOBBIX CUMBOJIOB II0Ipsiy. KaKux cTpok OoJibIle: HANIHBIX WX IOJHBIX,
I BO CKOJIBKO pa3?

3. Jlapa maxomuTcs B JabUpHHTE, UMEIOIEM (HGOPMY KOHETHOI'O CBSA3HOT'O ILJIOCKOT'O
rpada (BepuImHbl — KOMHATHI, pebpa — KOPUJIOPHI ). 3a ojuH X0/ Jlapa JoKHa nepeitu
110 KOPHUJIOPY B coceliHiol0 KomHaTy. B jgabupunre 100 3o0MOu. 3a oauH X0, KarKIbIH
30M0OU TIEPEMEIIAETCS B COCEHIOI0 KOMHATY, JBUTAsICh [0 KpaTJaiinemy (cojepKaiiemy
HaWMeHbIIlee KoJandecTBO pébep) mytu K Jlape. Ecim Ttakux myTeit HECKOJBKO, 30MOU
BBIOMpAET OJIMH U3 IyTell 10 cBoeMy ycMoTpenuto. CHavaJjia B JJaOUPUHTE Pa3MeIaroTCs
30M6U (T7Ie XOTSIT), MOTOM cebe MecTo BeiOupaer Jlapa, u MoroHst HAYMHAETCST — TIEPBOIi
xomuT Jlapa, morom Bce 30M0u, moToM cHOBa Jlapa u T. . CyrecrByer Ju JTaOUPUHT,
B KoTOpoM Jlapa cmoxer ybOeraTh oT 30MOHM (T.e. HE OKA3bIBATHCS C HUMH B OJIHOI
KOMHATE) HEOIPAHUIEHHO JIOJITO MPU JIFOOOM UX HAYAJIBHOM PACIOJIOKEHUN !

4. B mapasutenorpamme ABCD (AB < BC) u3 Touku B OIyCTHIA TEPIIEH UK YJISID
BE na muaronayb AC. Ilpsimasi, mpoxongmmast depe3 ToUKy F mepreHaukyaspao BD,
nepecekaer jyd BA u orpesok BC B Toukax P u () coorBercrBenHo. OKa3ajI0Ch, UTO
EP = EQ. Hokaxure, uto ABCD — upsaMOyTroJIbHUK.

5. B Bo3pacrarormeit apudmeTndecKoil mMporpeccuu ¢ HaTyPaJTbHBIMA YJI€HAME CYyMMBbI
1rdp mepBoro u Broporo diaeHoB paBHbl 2023 u 2024 coorBeTcTBeHHO. /loKaxkure, 4TO
KaykJioe HATypaJIbHOe YHUCII0, O0JIbIllee HeKOTOporo N, aBiasgeTcsd CyMMOH udp HEKOTO-
POro 4JjIeHa ITOIl IPOTrPEeCCuu.

6. /lanbl HaTypaJgbHOE YUCJO M U N IEJIbIX YHUCeJI, PACCTaBJEHHBIX 10 Kpyry. [lms
KaKJI0OTO U3 N YUCeJI MOCYUTAJIN, KaKoe HauMeHbIllee KOJUYeCTBO 4Yuces, HaduHas C
HEro, HyKHO B34Tbh IO 9aCOBOM CTPeJIKe, YTOOBI CyMMa B3ATBIX UHUCEs JAeJUIach Ha M
(amcesr MOYKET OKA3aThCsl OOJIBIIIE N, €CJIN TPUIETCS TORTH Ha BTOpOii Kpyr). Jlokazkure,
YTO CyMMa HAWJAEHHBIX N KOJMYECTB HE OOJIbIe mn.

7. HazoBém ydeoeruem orpeska [a — b,a + b] BemecTBeHHON TpsiMOil OTpe30K [a —
2b, a + 2b]. Hdokaxkure, 910 CyIIecTByeT HarypaJjbHoe dmcio M, obiamaroriee ciery-
IOIIIM CBOMCTBOM: BO BCAKOM KOHEYHOM MHOXKecTBe A TOYeK BeIeCTBEeHHON MIPSIMOI
MOKHO BBIOpaTh MOJIMHOXKECTBO B, cojep:Kailiee He Oojiee M TOYEK W Takoe, 9TO JJId
006X 100 OTpPe3KOB, MOKPBIBAIOINX B, UX yIBOEHUs MOKPHIBAIOT A.

8. Haiimure Hanbosibiriee 9ucjio A TaKoe, 9TO IIPU JIIOOOM HATYPaJBLHOM N

HOK(n+1,n+2,...,n+10) > A-HOK(n,n+1,...,n+9).



LX VPAJIBCKUN TYPHUP IOHBIX MATEMATUKOB. KHNPOB, 03.05-09.05.2023
MATEMATNYECKUHN BOM Ne3. 08.05.2023
CTAPIITA Y I'PVIIIIA, IIEPBAS JIUTA

1. B ocrpoyrossaom Tpeyrospuuke ABC nposenensr Boicotel AA1, BB1 nu C'CY, me-
pecekaroruecss B Touke H. OuncanHast OKPYKHOCTb Tpeyrojbanka ABC BTOpUYHO 1Ie-
pecekaer BbicOTbl AA1, BB; u C'Cy toukax X, Y u Z coorBercrBeHHo. Jlokaxkure,
ITO

AH BH CH S 3
AX "BY TCz7 7%

2. Crpoka gjuabl 2023 u3 Hysell U eIUHUI, HAa3bIBAETCA HAWMOMU, €CJIu B HEl ecTh 7
enuaU noapsia. Crpoka aiauabl 2024 u3 Hyseil U eIUHAI] HA3BIBAETCSI 200HOTU, €CIIA B
Heil ecTh 8 OJIMHAKOBBIX CUMBOJIOB II0Ipsiy. KaKux cTpok OoJibIle: HANIHBIX WX I'OJHBIX,
I BO CKOJIBKO pa3?

3. Jlapa maxomuTcs B JabUpHHTE, UMEIOIEM (HGOPMY KOHETHOI'O CBSA3HOT'O ILJIOCKOT'O
rpada (BepuImHbl — KOMHATHI, pebpa — KOPUJIOPHI ). 3a ojuH X0/ Jlapa JoKHa nepeitu
110 KOPHUIOPY B coceliHiol0 KomHaTy. B jgadbupunre 100 3oMOu. 3a oauH X0, KarKIbIHA
30MOU TIEPEMEIIAETCS B COCEHIOI0 KOMHATY, JBUTAsICh [0 KpaTJaiinemy (cojepKaiiemMy
HanMeHbIIlee KoandecTBo pébep) mytu K Jlape. Ecim Ttakux myTeit HECKOJIBKO, 30MOU
BBIOMpAET OJIMH U3 IyTell 10 cBoeMy ycMoTpenuto. CHavajia B JJaOUPUHTE Pa3MeIaroTCs
30M6U (T7Ie XOTST), TOTOM cebe MecTo BeiOupaer Jlapa, u MoroHst HAYMHAETCST — TIEPBOIi
xomuT Jlapa, morom Bce 30M0u, moToM cHOBa Jlapa u T. 1. CyrmecrByer Jn JTaOUpPUHT,
B KoTOpoM Jlapa cmoxer ybOeraTh oT 30MOHM (T.e. HE OKA3bIBATHCS C HUMH B OJIHOI
KOMHATE) HEOIPAHUIEHHO JIOJITO MPU JIFOOOM UX HAYAJIBHOM PACIOJIOKEHUN !

4. B mapastenorpamme ABCD (AB < BC) u3 Touku B OIyCTHIN TEPIIEHIUKYIISID
BE na muaronasbs AC. Ilpsimasi, mpoxongmmast depe3 ToUKy F mepreHaukyaspao BD,
nepecekaer jgyd BA u orpesok BC B Toukax P u () coorBercTBenHo. OKa3a0ch, UTO
EP = EQ. Hokaxure, uto ABCD — upsMOyTroJIbHUK.

5. B Bo3pacrarormeit apudmeTndecKoil mMporpeccnu ¢ HaTyPaJTbHBIMA YJI€HAME CYyMMBbI
1ndp mepBoro u Broporo 4ieHoB paBHbl 2023 u 2024 coorBeTcTBeHHO. [l0oKaxkure, 4TO
KaykJioe HATypaJIbHOe YHUCII0, O0JIbIllee HeKOTOporo N, aBiasgeTcsd CyMMOM Tudp HEKOTO-
POro 4JjIeHa ITOIl IPOTrPEeCCuu.

6. /laubl HaTypaJbHOE YUCJO M W N IEJIbIX YHUCeJI, PACCTaBJEHHBIX 10 Kpyry. [lms
KaKJI0OTO U3 N YUCeJI MOCUYUTAJIN, KaKOoe HauMeHbIllee KOJUYeCTBO 4UnCes, HaduHAs C
HEro, HyKHO B34Tb IO 9aCOBOM CTPeJIKe, YTOOBI CyMMa B3ATBIX UHUCEJ JAeJUIach Ha M
(amcesr MOXKET OKa3aThCsl DOJIBIIIE N, €CJIU TPUIETCS TONTH Ha BTOpOii Kpyr). Jlokazkure,
YTO CyMMa HAWJAEHHBIX 1 KOJIMYECTB He OOJIbIIe mn.

7. Jlns KaxKJI0ro HATYypPaJbHOIO N JOKAXKUTE, UTO
Cn+§Cn—|—1+"’+2_kcn+k+"'+2_nCZn:2‘

8. Haiimure nanbosibiiee 9ucjio A Takoe, 9TO IIPU JIIOOOM HATYPaJBLHOM N

HOK(n+1,n+2,...,n+10) > A- HOK(n,n+1,...,n+9).



LX VPAJIBCKUN TYPHUP IOHBIX MATEMATUKOB. KHNPOB, 03.05-09.05.2023
MATEMATNYECKUN BOM Ne3. 08.05.2023
CTAPIIIAY I'PVIIIIA, BTOPAS JIUTA

1. Ha cropone AB tpeyrospauka ABC ormernim Touku M u N Ttak, aro AN = AC
u BM = BC. Ilpamasa napamienbnas BC u npoxomsimas depe3 M mepecekaeTcs
¢ upgamoit mapaJienbaoit AC' u mpoxozsimieit uepe3 N B Touke S. [lokaxkure, 4UTO

LOSM = ZCSN.

2. Ksagpar 99 x 99 paspesann Ha KBaJpaThl cO cTopoHamMu 1,2,...,9, Bce IeBATDH
pa3MepoB UCIOJIbL30BaHbl. By/ieM Ha3bIBATH Psiji KJIETOK (TOPU30HTAJb U BEPTUKAJID)
HEYEMMDBLM, €CJIU OH TIepeceKaeT HEeUYETHOEe YHCJIO KBaJpaTukoB. Haiiaure HamMeHbIIee
BO3MOXKHOE KOJIMIECTBO HEYETHBIX PAJIOB.

3. Jlapa maxomutca B jJabupuHTEe, MMEIOIEM (HGOPMY KOHETHOTO CBSA3HOTO ILJIOCKOTO
rpada (BepInHbl — KOMHATHI, pebpa — KOPUJIOPHI ). 3a ouH X0/ Jlapa JoKHa mepeitu
110 KOPUJOPY B cocemHioio KoMHaTy. B mgabupuare 100 3oM0u. 3a OaWH X0, KaXKIbIiA
30MOU IMEPEMEITAETCST B COCETHIOI KOMHATY, JIBUTAsICh MO0 KpATIANIIeMy (CoIepKaIemMy
HAUMEHbIIlee KOJImIecTBO pébep) myTtu K Jlape. Ecim takux myTeii HECKOJIBKO, 30MOU
BBIOMpAET OJIMH U3 MyTell 0 cBoeMy ycMoTpenuto. CHadasia B JJaOUPUHTE Pa3MEeIatoTCs
30MbU (T7Ie XOTST), OTOM cebe MecTo BeiOupaer Jlapa, u MoroHst HAUMHAETCST — TIEPBOIA
xoauT Jlapa, morom Bce 30M0u, mmoToMm cHOBa Jlapa u T. 1. CyrecrByer i JTaOUPUHT,
B KoTOopoM Jlapa cmoxer yberaTb oT 30MOHM (T.e. HE OKA3bIBATHCS C HUMH B OJIHOI
KOMHATE) HEOIPAHUIEHHO JIOJITO MPU JIFOOOM UX HAYAJTBHOM DACIOJIOKEHUN !

4. B napautenorpamme ABCD (AB < BC) u3 109Ku B OIyCTUJIM [EPIIEHTUKYIISAD
BE na muaronasir AC. llpsimasi, mpoxoagimas gepe3 ToUKy F mepreHaukyaspao BD,
nepecekaet jiyd BA u orpe3ok BC' B Toukax P u () coorBercTBeHHO. OKa3a/0Ch, 9TO
EP = EQ. Hokaxure, uto ABCD — upsiMOyTo/JIbHUK.

5. B Bospacraroieit apudmeTndecKoil Iporpeccu ¢ HaTypPaJbHBIMU YJI€HAMH CYyMMBbI
1udp mepBoro u Broporo wieHoB paBHbl 2023 u 2024 coorBeTcTBeHHO. /[loKarkuTe, UTO
KaxKJ10e HATypaJbHOE YHUCJIO, DOIbIIIee HEKOTOpOro N, sBJIgeTcd CyMMOI THdP HEKOTO-
POro 4JjIeHa ITOIl IPOIrPEeCCUu.

6. /Lt a,b > 0 joKaxKuTe HEPaBEHCTBO

[ 1 1\2
2 a+—+(b+—) = 5.
b a

7. Jlns KaxKJI0ro HATypPaJbHOI'O N JOKAXKUTE, UTO

1

C’}Z’+2

1 1
n n n o __ n
Oy o O+ + 5705, =20
8. /lokaxxuTe, 9TO IIpU BCEX HATYPAJIbHBIX N BBIIOJHACTCS HEPABEHCTBO

HOK(n+1,n+2,...,n+10) > -HOK(n,n+1,...,n+9).
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LX VPAJIBCKUN TYPHUP IOHBIX MATEMATUKOB. KHNPOB, 03.05-09.05.2023
MATEMATNYECKUHN BOM Ne3. 08.05.2023
CTAPIIIAY I'PVIIIIA, TPEThSA JIUTA

1. Ha cropone AB tpeyrosbpauka ABC ormernym Touku M u N Ttak, aro AN = AC
u BM = BC. Ilpamasa napamienbnas BC u npoxomsimas depe3 M mepecekaeTcs
¢ upgamoit mapaJienbaoit AC' u mpoxozsimieit uepe3 N B Touke S. [lokaxkure, 4UTO

LOSM = ZCSN.

2. Ksagpar 99 x 99 paspesann Ha KBaJpaThl co cTopoHamu 1,2,...,9, Bce IeBATDH
pa3MepoB UCIOJIbL30BaHbl. By/ieM Ha3bIBATH Psiji KJIETOK (TOPU30HTAJb MU BEPTUKAJID)
HEYEMMDBLM, €CTIU OH TIepeceKaeT HEeUYETHOe YHCJIO KBaJapaTukoB. Haiigure HamMeHbIIee
BO3MOXKHOE KOJIMIECTBO HEYETHBIX PSAJIOB.

3. Jlapa maxomutca B jJabupuHTE, MMEIOIEM (HGOPMY KOHETHOTO CBSA3HOTO ILJIOCKOTO
rpada (BepIHbI — KOMHATBI, pebpa — KOPUIAOPHI). 3a oauH X0/ Jlapa JoKHa nepeii-
TH IO KOPUIOPY B COCEIHIOI0 KOMHaTy. B jabupunare 3 30MOu. 3a OIMH XOI KaXKIIbIi
30MOU TIEPEMEIAETCS B COCEIHIOI0 KOMHATY, JBUTAsICh MO0 KpaTdaiiemy (comeprKaiie-
My HaMMeHbIIee KOJMIecTBO pédep) myTu K Jlape. Eciu Takux myTeii HECKOJIBKO, 30MOM
BBIOMpAET OJIMH U3 My Tell 0 cBoeMy ycMoTpenuto. CHavasa B JaOUPUHTE Pa3MEIatoTCs
30MbU (T7Ie XOTST), TOTOM cebe MecTo BeiOMpaer Jlapa, u moroHst HAYMHAETCST — TIEPBOIA
xoauT Jlapa, morom Bce 30M0Ou, ToToM cHoBa Jlapa u T. 1. CyIecrByer Jin JIAOUPUHT, B
koTopoMm Jlapa cMoxker yberarb OT 30MOH (T.€. HE OKA3bIBATHCS C HUMU B OJHON KOMHA~
T€) HEOIPAHUIEHHO JIOJITO MPU JIFOOOM WX HAYAJIBHOM PACIOJIOKEHUN !

4. B napasutenorpamme ABCD (AB < BC) u3 T109Ku B OILyCTUJIN MEPIIEHTUKYIISAD
BE na muaronasis AC. llpsimasi, mpoxomgimas depe3 ToUKy F mepreHaukyaspao BD,
nepecekaet jiyd BA u orpe3ok BC' B Toukax P u () coorBercTBeHHO. OKa3a/0Ch, 9TO
EP = EQ. Hokaxure, uto ABCD — upsiMOyTO/JIbHUK.

5. AnpbepT cocTaBIIsIeT MOC/IEI0BATEIBHOCTD Unce 1, nmepBbie 2023 13 KOTOPBIX — 3TO
B TouHOCTHU umcyaa oT 1 10 2023, B HekoTopoMm mnopsake. Kakioe 1mocseyroniee 9ucIo
Anpbepr Bhrunciger Tak: Oeper 2023 HpembILAyIUX YUCET W BHIUYATAET HAUMEHbIIIEe
cpequ HuX u3 Hambosbinero. Jlokaxkure, uro Anpbepr Mor mocraBuTh mnepsble 2023
qucJa B TaKoM Topsijike, 9To nocjae 10000000-ro wiena mocje10BaTeIbHOCTA BCTPETITCA
qncsia 0oJbIe 1.

6. /L1t a,b > 0 moKaxKuTe HEPaBEHCTBO

1 1
\yat+t-+b+-2=3.
b a

7. Jlns KaxkJ10r0o HATYPaJbHOTO N JOKAXKUTE, ITO
Cr S Om O Oy =2
n 9 n—+1 2]{; n+k on 2n .
8. /lokaxkuTe, 9TO IpU BCEX HATYPAJIbHBIX N BBIIOJHAETCS HEPABEHCTBO

HOK(n+1,n+2,...,n+10) > -HOK(n,n+1,...,n+9).
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