MaremaTndeckasd oJmMnmnaaa MkoJIbHNKOB Pecnybimku TaTapcran
6 knacc, puaaTpHEBI TYP. 10 deBpang 2024 roga. Pemenns 3ama4

Bpems Bemosmenns 3agaamii — 180 MuHyT MaxkcumaJjbHbIH 6ajn — 42

Ipedsapumenvrvie pesysvmamo, 6ydym onybaukosanv, 22 ¢espars. 3aasienus Ha
aneanayuro o6ydym npurumamocs do 22.00 26 gespansa. [lodpobrocmu na catime
kazan-math.ru. Veaosus 3aday moorcro 3abpams ¢ cobofi.

1. [Tpamoyronbauk 5 X 8 TpeOyeTcs paspe3aTh 6e3 ocTaTKa Ha KBaJIpATUKKN 2 X 2 U

pUrypbl «yroyiok» TakK, 9TOObI KOJIMYECTBO YT'OJIKOB ObLIO POBHO B k pa3 0o0JIbIlle
KOJIMIeCTBa KBAJIPATHKOB, e k — HaTypa/bHOe dncyo. a) Hapucyiite pererue st
KAKOro-HUOY/Ib 0fHOTO 3HaveHus k; 6) Hapucyiite pererue jijist KaKOro-HUOY b JIPyTro-
ro sHadenus k. B xaotcdom nynxme docmamouro npusecmu 00Ut NPUMEDP Padpe3aHus.
Duzypru MOHCHO NOBOPAUUBLND.

Pemenne. Ha pucynke nokasanbl jsa npumepa st k = 12 (oJuH KBaJpaTuK) u
k =2 (8 yroaxkos u 4 KBaJIpaTnKa).

3amedanme. MorkHO 1OKa3aThb, YTO I JIDYTUX 3Ha4YeHUil k perrenuit vHer. [leii-
CTBUTEJILHO, €CJIN KBaJIpDATUKOB BCETO T IMITYK, TO YIOJKOB — kz mTyK. Tormaa oOras
mwioma b Gurypok pasha 4x + 3kx = x(3k + 4) = 40. Crienosaresbho, uucio 3k + 4
— jgenuTtesib yncia 40, npuyeM uMeroninit ocraTok 1 npu jejieHun Ha 3, 1 He MeHbIINII,
geMm 7 (Tak Kak k > 1). Takue gemuresmn — s1o Tosbko 10, 16 u 40. [pu 3k + 4 = 10
n 3k +4 = 40 nonywaem k = 2 u k = 12. Ilpu 3k + 4 = 16 nonyqaem k = 4,
x = 5. HecsioxkHO aKKypaTHBIM TIepebOPOM TPOBEPUTH, YTO €CJIH BBIPE3ATH U3 MPSIMO-
YIOJIbHUKA 5 X 8 IATh KBaJPAaTUKOB 2 X 2, TO OCTaBIIYIOCS HaCTh HeJIb3s pa3pe3arb
Ha yroysiku. Ho B 3aj1aue 3T0r0 He TpedyeTcs.

2. Anéna paccraBmiia B KJeTKax IPAMOYTOJIbHIKA 4 X 9 HaTypasbHbIE dKcIa OT 1
10 36 (kaxkgoe — 10 ogHOMY pasy). [lociie sToro ona paspesasa MPSMOYTOJLHUK Ha
IECTh KJIETOUHBIX (PUTYPOK (HEOOSI3aTeIbHO OJINHAKOBBIX) U MTOCYUTAJIA CYMMY BCEX
quces B Kaxk10it m3 Hux. Moryin Ji 1oJiydeHHble IIeCTb CyMM ObITb IIECTbIO ITOC/IEI0-
BaTeJIbHBIMI HATypaJbHbIME dncaamu?! OQbochyiime ceotli omeem.

OtBer. Her.

ITepBoe pemenwme. Cpeju dnces or 1 o 36 1mojoBrHa — HeYeTHbIE, UX Bcero 18
MITYK, TO3TOMY UX cymMMa deTHa. Cpejiu MecTn mocae0BaTe/IbHbIX HATYPATbHBIX Ul-
ceJ1 POBHO TPHU HEYETHBIX, IT03TOMY UX CyMMa HedeTHa. TakKuM o0pa3oM, OJHO U TO XKe
quesio (cymma Beex [dncest oT 1 10 36) J0/IKHO ObITh Y€THBIM U HEUETHBIM OJIHOBPE-
MeHHO. [IpoTuBOopedne.



Bropoe pemenue. Cymma uncesn ot 1 g0 36 paBra 37 - 18 = 666. [Ipemmosioxkum,
YTO OHA paBHA CyMMe IIeCTH TTOC/Ie/I0BATE/IbHBIX HATYPAJILHBIX YNCE]T, HAaUMeHbIIee 13
KOTOpPbIX paBHo . Torna z+(x+1)+(z+2)+(x+3)+(z+4)+(z+5) = 666. [Ipusons
10/100HBIe ciaraeMble, oyanM 6 + 15 = 666, orkyaa 6x = 651 wm x = % Ho sto
YUCJI0 He sIBJISETCST HATYPaJIbHBIM.

3. ncnekTop Mopc BBICTPOMT HECKOJIBKO MOJ03peBaeMbIX B Psil. Kaxkapril m3 HIX
3asBUJI, YTO OH CTOUT MEXK Ty JIBYyMs JKenaMu. [IpoanansnpoBaB cuTyarmio, WHCIIEK-
TOP IHOHSLJI, YTO CPEJIN ITOA03PEBAEMBIX YECTHBIX JIFOAEH MOZKeT ObITh J1I000€ KOJNIEeCTBO
oT Tpéx J10 1saTh. CKOJIBKO BCEro MOIVIO OBITH II0J03peBaeMbIX B cTpoio? Karkiblit n3
110/103PEeBaEMbIX JINOO YECTHBIN, T.€. BCErja NOBOPHUT IIpaB/Ly, JUOO JIXKEIl, T.e. BCer/a
JIKET. Ykaotcume 6ce omeemul, nokaxcume, novemy oHu nodrodam, u obsacHume,
novemy dpyaux Hem.

Orser. 11.

Pemmenwe. [lo Tpajuiun ma3oBeM 4eCTHOTO YeJIOBEKA PuiliaPEM.

3aMeTuM, 4TO TPH JIZKeIla, MMOJIPsiJl CTOSITh He MOTJIM, TaK KaK B TAKOM CJIydae Cpe/l-
HUIl U3 HUX cKaxKeT rpasiy. [losTomy cpejin JIIoObIX TPOUX MOJIPSIJ CTOSIIIX €CTh XOTS
Obl ojuH peiapb. OTCIoNa ciie/lyeT, 9TO B TOM CJIydae, KOTJia phlllapeil poBHO Tpoe, B
psiIy He MOKeT ObITh Oostbiie 11 vesoBek. JleficTBuTe/ibHO, eciin Obl 1X OBLIO XOTS ObI
12, TO U3 HUX MOKHO ObI OBLJIO BBIJIEIUTH YEThIpe HEllePeCceKaoMnXcsi TPOMKHU, a TOr/Ia
phitapeit ObL10 OB XOTs OBI Y€TBEPO.

Kpowme Toro, Hukakmne jiBa pbiiapst, O9eBUIHO, HE MOT'YT CTOATD PSIOM, U HIKAKOIT
phIapb HE MOXKET CTOSITH ¢ Kparo. OTciofa CIelyer, YTO PhIapy CTOSIT IOOJAMHOYKE U
pasjie/ieHbl IPYIIaME JIZKEIOB (110 OJIHOMY WJIH 110 JiBoe). TakuMm 0Opa3oM, B CUTYaIlNH,
KOT/Ia PhIllapeil pOBHO MSATEPO, JIKEIOB JIOJZKHO ObITh He MeHee IMIeCTH (4YeTbIpe Mpo-
MEKyTKa MEKJIy ISIThIO PhIApSIMI 1 ele XoTst Obl JBoe 110 Kpasim). Ho Torma obrmee
KOJIMYECTBO Jt0jleil He MeHblile, yeM H 4+ 6 = 11.

CretoBaTeIbHO, UX MOYKET ObITH TOJILKO 11.

[Ipumepsr paccranosok: JIJIPJIJIPJLIIPJIIT (3 pomaps), JIPJIPJIJIPJIJIPJT (4 poi-
naps ), JIPJIPJIPJIPJIPJT (5 pemapeit).

4. 3a KpyriabiM cTojioM cuadar 10 gegopek. KaxKblil U3 HUX 3ayMaJl HEKOTOPOE
GUCJIO U COODIIUIT 9TO YUCTO OOOMM CBOUM COCEJISIM 110 CTOJTY (OJHOMY COCey CJieBa
1 ojiHOMY cripaBa). [Tocsie 9Toro KaxKkIblil cuisamuii 3a cToJIOM HA3BAJ BCJIYX CPEJIHEe
apudMeTHIecKoe TeX JIBYX UHCesI, KOTOPhble eMy COODIIMIN ero coceau. B mopsijike
00x0/1a, BOKpYT cToJjIa ObLIM Ha3BaHbl unciaa 1, 2, 3, ..., 9, 10. Kakoe ducsio 3agymadt
JesI0BeK, HasBapmuii uucsao 77 Obocuytime ceoti omeem.

OTBer. 2.

Pemenune. I[lycTh denoBek, HasBaBInii ducio 1, 3aayMal 9ucjao X1, JeJIOBEeK, Ha-
3BaBIINIl YnCI0 2, 3ajyMaJl YUCJI0 To, U TaK Jlajee, dYeJoBeK, HaszBapiuii yucso 10,



3aJlyMaJl 9UCJIO T1g. 3AMETUM, UTO

r1+x3 x3+x5 Ts5t+T7 Ty+Tg9g Tgt+ X
2444648410 = - 24 2T I LT TT L T LT o bty ag.
2 2 2 2 2
Takum obpaszom, x1 + x3 + x5 + x7 + 19 = 30.

Kpome Toro,

T3+ Ts 4 Tog + T
2 2
OTKylla T3 + T5 + x9 + x1 = 8 + 20 = 28. CienoBaresibHo, x7 = 30 — 28 = 2.

— 10,

3amedanme. Paccykjias aHaJIOIrMIHO, MOXKHO HAWTH M BCE OCTAJIbHBIC YNC/IA: L1 =
6,$2:—3,$3:—2,ZE4:9,$5:10,$6:1,$8:13,1’9:14,1'10:5.

5. Ha Bedepunky npunumm n 4ejioBek. l3HadajbHO y KaxKJ0ro OBLIO POBHO TPHU
JIpyra cpeju JIPYTuX JIojeil, MpUCyTCTBYIONUX Ha BedepuHke. Bo Bpems BedepuHKU
HEKOTOPbIE JIIOJIA [OJIPYZKUJINCH, U B UTOI'€ B KOHIIE BEUEPUHKHU Y KaKJI0I'0 CTaJI0 POB-
HO YeThIpe JIpyTra CPejii OCTaJbHBIX IpucyTcTBYOmMUX. OnpegenTe Bce HaTypaJibHbIE
qucsIa N, JJIg KOTOPbIX BO3MOKHA OIMCAHHAas CUTYallud. YKascume 6ce omeemol, no-
Kastcume, novwemy onu nodrodam, u 00sACHUME, NOUeMYy OpYy2ur Hem.

OrBer. Bee uernnie n > 6.

Pemenne. Ouenka. 3amernm, 9T0 N J0JZKHO OBITH YeTHBIM. /leficTBuTEIBHO, 00IIIEe
KOJIMYIECTBO 3HAKOMCTB JIJIsI BCEX JIIoJieil paBHO 31, HO IPU 9TOM KarKJ10€ 3HAKOMCTBO
A-B yureno JaBaxkKJbl: cHadaJa s desgoBeka A, a morom st desioseka B. ITosto-
MY JIJIE TOTO, YTOOBI Y3HATH KOJUYIECTBO Iap 3HAKOMCTB, 9TO UNCI0 HY?KHO IMOJIEIUTD
moroJaM. Jmo ymeeporcdenue 00vuHo U3BECTHO NOJ HAZBAHUEM <AEMMA O PYKONO-
AHCAMUAL> .

Kpome Toro, B KOHIle BEUEPUHKH y KaxKJIOI'0 UeJ0BEKa 110 YeThbIpe 3HAKOMBIX, I10-
9TOMY He0OXOuMO, 4T00bl 1 > 5. C y4eToM TOoro, 4To n — 4YeTHOE, 9TO 3HAUUT, UTO
n = 0.

Ipumep. Pazobbem n = 2k Jnojeit na jBe rpynnbl 1o k denosek: Ajp, ..., Ap
u By, ..., By. Ilycrs 10 Bedepunkm ObLIM 3HAKOMBI JBa nukiaa: AiAs...ApA; u
B1By...B.B;, a takike Ay ¢ By, ..., A, ¢ By. Ecin Ha BedepuHKe TO3HAKOMSITCSI

A1 c By, Ay c Bs, ..., Ap_1 ¢ By u A ¢ By, To nosyuntcst tpedyemoe. Ilpu k = 8 stoT
HpuMep n300pazkeH Ha KapTuake. HoBble 3HAKOMCTBa, [TOKA3aHbI IIyHKTUPHON JINHUEI].



OHa X04eT 3aMeHNTh BCe 3Be3/I0UKI Ha 3HAKN apu(MMeTHIeCKUX JeHCTBUil («+», «—»,
«X», «=») TaK, 9T0ObI TTOJIYIIIOCH BhIpazKeHre, paBHoe 1. Yiactces jin efi 91o cienarh?

CkoOKHI UCIo/b30BaTh Hetb3st. Qbochytime c6otll omeem.
IlepBoe perrenne (xktopu). [la. [lepemuoxus jpobu % X %, Hwuna moayant apodb

= % 1AHaJIOFI/I‘IHO7 OHa IIOJIYHIUT IIPpOU3BECACHUA 6 X T — 10 X i _5 12 X... X L

2

% T8 T 411712 T 60 13 16—
2_"3 16,17 _ 16 _ 8 18 ., 19 _ 18 _ 9

=T T X =18 =311 X5 =35 = 15 Ocrasbubie qpodu Z[I/IH? ngngHOgKaTb
He Oyner. Temephb 3amMeTnm, 4TO y Hee 0O0pa30BAJIMCH 110 JIBE JIPOOH cu g Hx

20 47 6
MOZKHO B3aMMHO yHI/I‘—ITOH{I/ITb. KpOMe TOFO,

9,9 4
10 10 5 7

TaK 9TO OHa CMOZKET IIOJIY4IUTDb

114+5+3+8+9 538+9
2 2 5 6 4 9 10 6 4 9 10

Bropoe perrenne (0uH 13 yYACTHUKOB). 3aMETHM, 9TO

5 6 18 19 5 1
X=X ... X —=X—=—=—,
6 7 19 20 20 4
13 niepBbIX YeTbipex Jpodeil MOXKHO IHOJIYUIUTh JIPOOh % CJICJIYIOIIUM 00pa30M:
1 2 3 4 1 3 4 5 5
L = XXX =
2 3 4 5 2 2 3 4 4

OcTaJjoch BbIYECTh



