Kuposckas JIMLL, M8, npochn rpynna AOJT1 “Buwknns”, 1-26 nrons 2024 r.

BHyTpeHHUd maTboii npodoun

15 nrons

1. lnsa nonoxutensHbix 4yncen a, b, ¢ n d gokaxute HepaBeHCTBO

GO () (L) (2 ) spletdbrd
b a c b d c a d)” Vabed

2. Jano kBagpaTHoe nosie 4 X 4, B KaXKAol KJEeTKE KOTOPOro JIEXKUT MO MOHETE, OpPJIOM UK
pelkoit BeepX. Ka)kayto CekyHay CO BCEMU MOHEeTaMu OfHOBPEMEHHO MPOUCXOAUT CAEAYHO-
LLiee: MOHeTa B [IaHHOW KJIETKe MepeBOpPaYvnBaETCs, eC/iv B KNETKAX, COCEHUX MO CTOPOHE,
HEYETHOE YMC/IO OPJIOB, a MHaYe — He nepeBopaynBaeTcs. [JokaxknTe, 4TO B TedeHne nepsbIx
CEMU CEKYHJ KaKOoe-TO PacrosIOKEHNE OPJIOB U pPeLLek 0bsi3aTesIbHO MOBTOPUTCS.

3. Toukun A un B nexat Ha okpyxHoctn w c ueHtpom O, npudem O He nexuT Ha npsi-
moii AB. Ha otpeske AB Bbibpana Touka C. Touku M un N — cepegunbl otpeskos AC
n CB cooteeTcTBeHHO. OnuncaHHble okpy>kHocTu TpeyronbHukos AON n BOM nepecekatoT
w BTOpU4YHO B Toukax K u L cooTBeTcTBEHHO, U nepecekaroTcst APYr C APYroM BTOPUYHO
B Touke X. [lokaxunTe, uyto Toukn C, K, X, L nexxaT Ha ogHoOli OKpyXKHOCTH.

4. Mawa u [Mawa no ovepean NpoBOAAT AMAroHasn B NpaBuibHOM 98-yronbHuke, Ha4MHaeT
Mawa. Pa3pelieHo npoBognTb AnMaroHab, ECAU OHA He NEPNEHANKYNSPHA HU OfHON N3 paHee
NPOBEAEHHbIX AnaroHaseli, a TakXKe nepecekaeT XoTs Obl MONOBMHY paHee NPOBEAEHHbIX Ana-
roHaneii. [ponrpbiBaeT TOT, KTO HE MOXET caenaTh xo4. KTo U3 urpokoB MoXeT obecrneynTb
cebe nobeny He3aBUCUMO OT AEACTBUIA conepHuKa?

5. Byaem rogoputs, 4to Touka A(x,y) bosbwe Toukn B(x',y'), ecin x = x' uy > y’. Ecan
xe x < x' uy <y’, 7o byaem roeopuTh, 4TO Touka A meHbie Toukn B. Ha koopanHaTHoi
MJIOCKOCTN OTMETWJIN HECKOJIBKO TOYEK, 0be KOOPAMHATBLI KOTOPbIX SBASAOTCA HATypasibHbIMU
yncnamu, He npesocxoaswumn . OKasanochb, YTO Ast KaXKAOW OTMEYEHHOW TOYKMW KOJU-
4eCTBO TO4YeK, DOMbLINX €€, N KOAMYECTBO TOYEK, MEHbLLNX €€, OTNnYatoTcs He bosee, yem
Ha 1. Kakoe Hanbonbluee KOMMYECTBO TOYEK MOXKET ObITb OTMeYeHO?

6. Cawa HapucoBan rpadp, BepLVHAMK KOTOPOro SIBASIKOTCS BCE BO3MOXXHbIE MOC/EA0Ba-
TenbHocT 13 0 n 1 gnnuer 2019, a pebpo mexay BepLuvHaMK NPOBOAUTCS, €C/IN COOTBET-
CTBYIOLIME MOCAEN0BATENBLHOCTY OTANYAIOTCA POBHO B OfHOM MecTe. Ha30BEM paccTaHOBKY
HEHY/IEBLIX YMCEN B BepLuMHax 3Toro rpada kK-rapmoHuyeckoli, ecnu ans ntoboii BepLUnHbI
CyMMa 4uCen B COCEAHMX C Hell BepwmHax B K pa3 bosblue ynucna B camoii Bepumnte. [pu
KaKNX BELLECTBEHHbIX K cyllecTByeT K-rapMoHn4eckasi pacCTaHOBKa YMNCEN B BEPLLUMHAX 3TOMO
rpacpa?

7. dano HaTypanbHoe yncno n > 10. JokaxuTte, 4To HK ans kakoro k € {1,2,...,n} yncno
(2n)! + k He genutca Ha n! + 1.

8. Bce HaTypanbhble 4ncna oT 1 go N nocrtaeneHbl B psag. K kaxgomy uducny npubasunm

32024

HOMep MecTa B psifly, Ha KOTOpoMm oHo cTouT. Haligute konndecteo Takmx N < , Ans

KOTOPbIX MOIMJIO OKa3aTbCA, HTO KaXXgasA N3 NOJIYHEHHbIX CYMM ABJAECTCA CTENEHBHO TpOI7IKVI.



Kuposckas JIMLL, M8, npochn rpynna AOJT1 “Buwknns”, 1-26 nrons 2024 r.

BHyTpeHHUd maTboii npodoun

15 nrons

1. lnsa nonoxutensHbix 4yncen a, b, ¢ n d gokaxute HepaBeHCTBO

GO () (L) (2 ) spletdbrd
b a c b d c a d)” Vabed

2. Jano kBagpaTHoe nosie 4 X 4, B KaXKAol KJEeTKE KOTOPOro JIEXKUT MO MOHETE, OpPJIOM UK
pelkoit BeepX. Ka)kayto CekyHay CO BCEMU MOHEeTaMu OfHOBPEMEHHO MPOUCXOAUT CAEAYHO-
LLiee: MOHeTa B [IaHHOW KJIETKe MepeBOpPaYvnBaETCs, eC/iv B KNETKAX, COCEHUX MO CTOPOHE,
HEYETHOE YMC/IO OPJIOB, a MHaYe — He nepeBopaynBaeTcs. [JokaxknTe, 4TO B TedeHne nepsbIx
CEMU CEKYHJ KaKOoe-TO PacrosIOKEHNE OPJIOB U pPeLLek 0bsi3aTesIbHO MOBTOPUTCS.

3. Toukun A un B nexat Ha okpyxHoctn w c ueHtpom O, npudem O He nexuT Ha npsi-
moii AB. Ha otpeske AB Bbibpana Touka C. Touku M un N — cepegunbl otpeskos AC
n CB cooteeTcTBeHHO. OnuncaHHble okpy>kHocTu TpeyronbHukos AON n BOM nepecekatoT
w BTOpU4YHO B Toukax K u L cooTBeTcTBEHHO, U nepecekaroTcst APYr C APYroM BTOPUYHO
B Touke X. [lokaxunTe, uyto Toukn C, K, X, L nexxaT Ha ogHoOli OKpyXKHOCTH.

4. Mawa u [Mawa no ovepean NpoBOAAT AMAroHasn B NpaBuibHOM 98-yronbHuke, Ha4MHaeT
Mawa. Pa3pelieHo npoBognTb AnMaroHab, ECAU OHA He NEPNEHANKYNSPHA HU OfHON N3 paHee
NPOBEAEHHbIX AnaroHaseli, a TakXKe nepecekaeT XoTs Obl MONOBMHY paHee NPOBEAEHHbIX Ana-
roHaneii. [ponrpbiBaeT TOT, KTO HE MOXET caenaTh xo4. KTo U3 urpokoB MoXeT obecrneynTb
cebe nobeny He3aBUCUMO OT AEACTBUIA conepHuKa?

5. Byaem rogoputs, 4to Touka A(x,y) bosbwe Toukn B(x',y'), ecin x = x' uy > y’. Ecan
xe x < x' uy <y’, 7o byaem roeopuTh, 4TO Touka A meHbie Toukn B. Ha koopanHaTHoi
MJIOCKOCTN OTMETWJIN HECKOJIBKO TOYEK, 0be KOOPAMHATBLI KOTOPbIX SBASAOTCA HATypasibHbIMU
yncnamu, He npesocxoaswumn . OKasanochb, YTO Ast KaXKAOW OTMEYEHHOW TOYKMW KOJU-
4eCTBO TO4YeK, DOMbLINX €€, N KOAMYECTBO TOYEK, MEHbLLNX €€, OTNnYatoTcs He bosee, yem
Ha 1. Kakoe Hanbonbluee KOMMYECTBO TOYEK MOXKET ObITb OTMeYeHO?

6. Cawa HapucoBan rpadp, BepLVHAMK KOTOPOro SIBASIKOTCS BCE BO3MOXXHbIE MOC/EA0Ba-
TenbHocT 13 0 n 1 gnnuer 2019, a pebpo mexay BepLuvHaMK NPOBOAUTCS, €C/IN COOTBET-
CTBYIOLIME MOCAEN0BATENBLHOCTY OTANYAIOTCA POBHO B OfHOM MecTe. Ha30BEM paccTaHOBKY
HEHY/IEBLIX YMCEN B BepLuMHax 3Toro rpada kK-rapmoHuyeckoli, ecnu ans ntoboii BepLUnHbI
CyMMa 4uCen B COCEAHMX C Hell BepwmHax B K pa3 bosblue ynucna B camoii Bepumnte. [pu
KaKNX BELLECTBEHHbIX K cyllecTByeT K-rapMoHn4eckasi pacCTaHOBKa YMNCEN B BEPLLUMHAX 3TOMO
rpacpa?

7. dano HaTypanbHoe yncno n > 10. JokaxuTte, 4To HK ans kakoro k € {1,2,...,n} yncno
(2n)! + k He genutca Ha n! + 1.

8. Bce HaTypanbhble 4ncna oT 1 go N nocrtaeneHbl B psag. K kaxgomy uducny npubasunm

32024

HOMep MecTa B psifly, Ha KOTOpoMm oHo cTouT. Haligute konndecteo Takmx N < , Ans

KOTOPbIX MOIMJIO OKa3aTbCA, HTO KaXXgasA N3 NOJIYHEHHbIX CYMM ABJAECTCA CTENEHBHO TpOI7IKVI.



