O6sacTHOIT 3Tan BCepOCCUIICKOI O0JIMMNNaAbl NIKOJIbHUKOB
10 MaTeMaTuKe
2023-2024 y4ebHBI1 1O/
7 KJjacc
MaxkcumanbHbI 0am1 — 35

1. /Iuma cobupas B KOp3uHy Ha Gepery pekn kamyinku. Okazajioch, 4ro 52% u3 HuX OJiecTs-
nre. Korja o OTJI0KI/T U3 KOP3UHBI TP HEIIOHPABUBIINXCS €My KaMYIITKa, TO CPEIU OCTABIITUXCS
OKa3aJjach POBHO moJsioBuHA Ostectanux. CKOJIBKO KaMyIIKOB MOr Hacobupars Jluma?

OtBer. 25 min 75 KaMyIIKOB

Pentenne. Buadaje OjiecTdmx KaMymKoB ObLIO OOJIbIE TOJOBUHBI, 8 ITOTOM POBHO IOJIOBHHA.
SHAYUT, CPeJid OTJIOKEHHDBIX KAMYIIKOB OJIECTAINNX HEe MeHee IMOJIOBUHBI — JiBa Wjin Bce Tpu. Ecim
UX TPU, TO BMECTE C MOJOBUHON OCTABIIMXCSI KAMYIIIKOB OHE COCTaBJISIIOT 52%, a BTOpasi OJI0BUHA
ocrapimxcst - 48%. Tpu kamymika cocrasisior 4%, ciaenoBaTebHO, BCEIO KAMYIIKOB 75.

[IycTs orymokmmm aBa OJIECTAIIMX KaMYIIKa W OJNH WHOM, 1OC/Ie 9ero MOJJOBHHA KaMyIITKOB OKa-
3aJich Osercamumu. Ecam ObI BMECTO STOTO OTJIOXKWJIM TOJIBKO OJUH OJIeTCAIIil KaMyIleK, TO
BCE PaBHO IOJIOBHHA KAMYIITKOB OKA3aJIMCh ObI O/IeCTANMMI. AHAJIOTUIHO TIEPBOMY CJIy9ai0 OJIMH
OTJIOZKEeHHBI GJiecTsiiuii Kamytek cocrasisger 4%. Torga Bcero kamymkos 25.

Kpurtepun. [losmoe pemenne — 7 6aanoB. [lomyden Toabko ojun u3 oTBeToB — 3 Oasuia. TosibKo
NpPaBUILHBIN OTBET 6e3 oObcHenuit — () HasLIoB.

2. Yucsio Ha3bIBaeTCH COOPAHHbBLM, €CTTU MOXKHO B3ATH JBa IMOCJIEIOBATEILHBIX HATYPAJIbHBIX
qKcsIa, U IPUIICATh UX BMecTe (B mopsijike Bo3pacranus). Hampumep, 1920 (19 u 20) u 910 (9
u 10) — sro cobparnwve, a 19020 u 1312 — s1o He cobparmvie. Ckosbko uucesn or 10 mo 1000000
SIBJIATOTCST COOPaHHBIME?

OtBet. 998.

Pentenwne. [TocmoTpum Ha TO, CKOJIBKO UMD JOIKHO OBITH B COOpaAHHBIX ducaax. OHO TOJIZKHO
cocrosiTh u3 2-6 nudp u He BbIite (mockoabky 9 991 000 6osbmie 1 000 000). Hanmenbiree co-
opannoe yucso dosbinee 10 3to 12, a nanbosbiee mennbitre 1000000 sto 998999. Takum odpazom,
BCce cobpaHHBIE YnC/Ia, HaunHawomuecs ¢ 1,2,3,4,5...997,998, naxoaarcs B [10, 1000000] Nroro,
B [10,1000000] ects 998 — 1 4+ 1 =|998 | cbopHBIX UnCeI.

Kpurtepun. [losinoe pemenne — 7 6asmoB. Omubka «3dpdexkt £1» — cHATH 2 Oasiia.

3. Murmia yTBEpKIa€T, UTO BBIIUCAT HA JOCKe 16 pas3ImdIHBbIX TPEX3HAUHBIX YUCEJT, JATOIIAX
pa3/InIHbIE OCTATKY IIPU JieJleHr: Ha 16, MCroIbp30BaB npu 3ToM Beero 4 pasymanbe mudpol. Mo-
ryT i cioBa Murmu OBITH TIpaBIoi !

OrBet. MoryT.

Pemenmue. 111, 112, 113, 114, 211, 212, 213, 214, 311, 312, 313, 314, 411, 412, 413, 414. Ocrarku
upu jgenenun Ha 16 OyyT coorBercrBenno: 15, 0, 1,2, 3,4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14.
Kpunrtepun. [lomoe pemenne — 7 6anos. Ecim mpusenén padbounii mpumep 6e3 06bsicHenns move-
My OH paboTaeT — cHATH 2 basuta. Ecin ncnob3oBaHo 5 mudp, Wi KAKUe-TO OCTATKU TOBTOPSIOTCS
— 0 6asutoB. Ilpumep He e IMHCTBEHHBIH, HY?KHO MTPOBEPATD.

4. Hna nenoro uncia n > 10 onpenenum f(n) Kak 9ucso, obpa3oBaBIeecs MOC/e yaleHust
1iepBoit 1udpbl u3 n (U yajaeHus: BeeX HyJIell CIIeJyIOIuX Moc/e epBoil mudpbl, HAIPUMED, €CJIH
Ob10 uneno 12345, To f(12345) = 2345, ecam 6buto umcnmo 1002345, To f(1002345) = 2345), u
onpejiesuM g(n) Kak dmcsio, obpasyrolneecs mocje yiajeHns mnocjieanei nudpbl u3 n. Haiiaure



cymmy periennii ypasuenust f(n) + g(n) = 2024.
Otsert. 30953.
Pemenne. OdeBuHo, 910 N AOKHO cocTodgTh u3 b mudp. Ilycts 310 Oymer abede. Torna Mbl
3HaeM, 9TO
abed + bede = 2024

a aBHO paBHO 1 mwin 2. [Iycts a =1
n = lbcde

bede + 1bed = 2024 = b= 0
cde +cd=1024 = c=9
de+d=34
d=3,e=1

Takum oOpa3oM, €JIMHCTBEHHOE BO3MOXKHOE YHC/I0 Jijid 3Toro ciaydasd — 10931. Ecim a = 2, o
oIy daeM

n = 2bcde

bede +bed =24 =b=c=0
de +d =24
d=e=2

Taxum obpazom, jpyroe uncio 20022. Mckomasa cymma | 30953 |.
Kpurtepun. [losmoe pemenne — 7 6amoB. BepHo mocauTan TOJIHKO OJIMH U3 CIydaeB — 2 Oasuia.

5. B kBaJsipar 8 X 8 yK/IaJbIBalOT BCEBO3MOXKHbBIE KjeTdaTble pUrypsl u3 15 kirerok. CKOJIBKO
TakuX GUIryp HAKPOIOT JIBE IPOTUBOIOJIOXKHBIE YIJIOBbIE KJIeTKH KBajpara 8 X 87 (Purypsl, KOTO-
pBIe [OCJIe TOBOPOTOB U MEPEBOPOTOB MOXKHO COBMECTHUTH HAJIOXKEHUEM, CIUTAIOTCS OJINHAKOBBIMIL. )

6
OrtBer. % + 25 = 890 uryp.
Pentenne. Hazoém nyxuyio dpurypy ceaskoti. JIiodyio cBA3KY MOKHO PACIIOJIOKHUTH TaK, YTOOBI
OHa 3aKpblIa yriaoBble Kiaerkun A, B (em. pucynok). Ilo mocty moxkuO mpoiitu or A 10 B, xosst

KasKJIbIIl pa3 Ha COCEHIOI IO CTOpOHe KjeTKy. [Ipm sToMm mpumércs caBuHyThCs He MeHee 7 pa3
BHU3 M HE MeHee 7 pa3 BIIPABO, YTO yXKe JACT He MeHee 15 MOCEMEHHBIX KJIeTOK (BKjodas A).
BHaunT, KaXK/asi CBA3KA, pa3MellnéHHas B KBajpare, JaéT 1myTh poBHO u3 7 xomoB Buu3 (H) u 7
xozoB Brpaso (II). HaoGopor, BemmuceiBast stu H u I B smro6om mopsizike, MbI Oy 9IUM Iy Th 170
CBSA3KU.

Ocramoch y4aecTb, 9TO CBA3KY MOXKHO PacIojaraTb MO-Pa3HOMY, T.e. Pa3JIMdHble MYyTH MOTYT
COOTBETCTBOBATDH OJIHOI M TOM ¥Ke cBaA3Ke. Kak MoxKeT OBbITh yCTPOEeHO Takoe cooTBeTcTBHe! Kcm



kiaetku A u B ocrarorcst Ha cBOMX MecTaxX, TO 3TO CHUMMETPHUsI OTHOCHTE/bHO juaronasm AB.
Bynem u3 kaxkjioit mapbl myTeil, CAMMETPUIHBIX OTHOCUTENBHO JuaroHajn AB, paccmarpuBarh
coflepxkaliuii ermé u kiaerky B (cm. pucynok). I3 B B B Hayio ciaenars 6 xo/0B BHU3 1 7 BIpaBo,
IOTOMY KOJIMYECTBO Takux Iyreit pasuo C¢,, = C%y.

Cosmerrienns myreit AB-B moryT takzke mensts Mmecramu kietku A u B. Eciiu npenocieasist
KJIETKa IIyTU JIEXKUT CJIeBa OT B, TO coBMeIeHNe JTIOCTUTAETCS OCEBOW CHUMMEeTPHeil OTHOCUTETHHO
nuaronasmm I, a ecyin ona jiexxut Boite B, To nenrpasibaoit cummerpueit. Bee mytu AB-B, kpome
CUMMETPUIHBIX, Pa30MBAIOTCS HA Mapbl. UUCIO CBA30K PABHO CyMMe 9UHC/Ia MAp W THC/Ia CHM-
MeTpudHbIX TyTei. [locuntaem wucsio oce cummerpuanbix myteit AB-bB. Ono pasho uunciy myreit
or B o mmaronamu T'JI (najabHeiinmii nyTh ofHO3HAYHO onpeieéH). Ho Mbl okaxkemcsi Ha 9TOi
JIMaroHa M, clelas Jobble 6 Xo10B, 3HAUUT, ecTh 2° myTeit.

[Tocuuraem 4nco MEHTPATbHO-CUMMETPUYHBIX TyTeit. Takux wer. /leficTBuTebHO, HA MyTH
HEYETHOE YHCJIO KJIETOK, [MOITOMY IEHTP IYTHU JIOJI?KEH COBIAJIATh C IMEHTPOM CpeIHEeHl KIeTKUA H
OJTHOBPEMEHHO C IEHTPOM JIOCKHU, & OH JIEYKUT B BepIuHe KJIeTKH. [[pormBopeune.

6 _ 96

Co,—
Uroro yucio ¢Ba30K papHo —— + 20 = 890.

Kpurepuu. [lonoe pemenne — 7 6aJLios.



