MexxayHapogHble copeBHOBaHuUs «MHTepHeT-kapycenu»
Kapycenb-kpyxok. MaTemaTtuka 8
2022-2023 y4yebHbIN rog

b0k 5. OCTaTKM ¥ ypaBHEHHS B LieJIbIX UM CIAX

IlodzcomoeumeibHOe 3aHsAMuUe

3agaHus

MMeeTcs1 HeorpaHU4eHHOE KOJIMYECTBO GYThLIOK 00beMoM 1.1 u 2 s1. Heo6xonuMo pas-
JIUTB 110 3TUM 6y ThIIKaM 50 J1 BOAbI TaK, YTO OYThLJIKA IGO0 OCTAETCS MyCTOM, IGO0 HAMOJI-
HSIETCSI NOJHOCTBI0. CKOJIBKO GYTHIJIOK MOXET ObITh 3aHSTO?

Cko/IbKUMH cnioco6aMu 50 py6. MOXKHO pasMeHSITb MOHETaMH JOCTOMHCTBOM 1 py6. u
2 py6.?

CkoJibKO nap (x; y) HEOTPULATEbHBIX LleJIbIX YU CEJl YJOBIETBOPSIOT X + 2y = 507

CKoJIbKO TO4YeK, 06e KOOpJMHAThbl KOTOPhIX — HaTypaJibHble YUCJIA, JeKaT Ha rpaduke
$yHkuuu y = 50 — 2x?

CkosibkuMU crnoco6amMu 100 py6. MOKHO pa3MeHsITb MOHETaMU JOCTOUHCTBOM 3 py6. U
5 py6.?

BocbmukinaccHuna 0151 OTJIMYHO ycIeBaeT 0 MaTeMaTHKe. B fHeBHUKe y Heé TOJIbKO M-
TepPKU U YeTBEpKH, NpuieM NATepok 6osblie. CyMMa Bcex onjeHOK O/ o MaTeMaTHKe
paBHa 47. CKo/IbKO OHa MOJIy4YUia NATEPOK U CKOJIBKO YeTBEPOK?

Kynsiensl GpsiomacTepsl o 7 py6Jied U KapaHjalu 0o 4 py6Jist 3a LITYKy, BCEr0 HA CyMMY
51 py6Jib. CKOJIbKO KyIJIeHO $JioMacTepOB U KapaHaalien?

BoBouka KynuJj py4ku 1o 8 py6Jieit 1 KapaHzauu o 5 py6.ei. [Ipuyem 3a Bce kapaHJaly
OH 3am/aTuJ Ha 19 py6Jielt 6osblile, yeM 3a Bce py4KH. CKOJIbKO py4eK U CKOJIbKO KapaH-
Jaureit kynus BoBouka, eciu ux Bcero He 6oJiee 207

B TpuzaeBaATOM mapcTBe eCThb TOJILKO JiBa BHMJA MOHET: 16 u 27 TyrpukoB. MoxHoO i1 3a-
IJIATUTBH 32 OJJHY TETPAAKY [ieHOH B 1 TYTpUK U MOJYYUTh cAady?

[IpsiMas Ha KOOPAMHATHOM IJIOCKOCTH MPOXOJHUT Yepe3 ToukH (2; 18) u (-185; 137).

(a) Ykaxxure elle HeCKOJIbKO TO4Y€eK C LeJIbIMU KOOpAHWHATAMHU, 4epe3 KOTOPbIEe IPOXOAUT
3Ta nNpAMad.

(6) CKOTBKO TOYEK C LieJILIMA KOOPJUHATAMU JIEXXUT Ha OTPe3Ke C KOHI[AMH B YKa3aHHBIX
TOYKax?

Pemre pebyc: 4 - JYBJIOM = 3 - JIOMZIYB. Pemnth pebyc — 3aMeHUTb OJMHAKOBBIE
OYKBbI paBHBIMH LIU(paMH, a pa3Hble — pa3HbIMU TaK, YTOOBI pABEHCTBO GLLJIO0 BEPHBIM.
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yKaBaHI/IH, OTBEThI U pellieHHuA

[Ipensiaraem paso6path 4 BBOAHbBIE 33Ja4M, KOTOPbIE, HA CAMOM Jiesie, — OJIHA U Ta e 3a/,a4a,
chopmMynupoBaHHas no-pasHoMy. K Kaxaol 3 HUX HpejJsaraeM CBO€ pelleHHe, 1eMOHCTPH-
pys pa3/IM4HbIe CIOCOGHI «[yMaThb» PO OJHY U TY K€ MaTeMaTHYeCKYI0 CUTYyal[1Io.

HMeeTcs1 HeorpaHU4eHHOe KOJIMYeCTBO GYTHUIOK o6beMoM 1.1 u 2 1. Heo6xonuMmo pas-
JIUTB 110 3TUM 6y ThIKaM 50 J1 BoJbI TaK, 4YTO Oy ThLJIKA IGO0 OCTAETCs MyCTOH, IMGO0 HAIOoJI-
HSIeTCSI TOJTHOCTBI0. CKOJTBKO GYTHIIOK MOXKET 6BITh 3aHATO?

OTBeT: oT 25 0 50.

Pemenue. PazosibéM Bcro BoAy 1o 1-TUTPOBBIM Gy ThIIKaM (3T0 criocob Ne 1), a 3aTeM
M3 ABYX OYTBUIOK MO 1 J1 MOXKHO NEPEIUTb BOAY B OJHY OyTBIIKY 06'beMOM 2 J1. Tak
MOXHO JiesiaThb 50 : 2 = 25 pas. B utore 6yzeT 3aHATO 25 ABYXJIUTPOBBIX 6y THIIOK.

CKOJIBKUMU croco6aMu 50 py6. MOXKHO pa3MeHATb MOHETaMM JOCTOUHCTBOM 1 py6. u
2 py6.?

OTBeT: 26.

Pemenne. Yucna 2 u 50 — 4éTHBIE, M0O3TOMY, MOHETAMH JOCTOMHCTBOM 1 py6.
HabpaHa yétHas cymMa oT 0 = 0 - 2 py6. 1o 50 = 25 - 2 py6. OcTaéTcs 3aMeTHUTh, YTO OT
0 mo 25 Bcero 26 yuceJ.

CkosibKO 1map (X; y) HeOTPHULATEbHBIX LleJIbIX YK CeJI YOBIEeTBOPAT X + 2y = 507

OTBeT: 26.

Pemenue. 3aMeTHM, x — 4ETHOe YUCJIO, MyCTb X = 2Z, Z — HeOTPHIaTeJbHOE LeJioe
yucao. Toraa 2z + 2y = 50,z + y = 25. [loc/iegHee cooTHOLIeHUe IBHO UMeeT 26 pe-
wenuit: (0; 25), (1; 24), .., (25; 0), kKaKAOMy K3 KOTOPBIX COOTBETCTBYET pelLIEeHUe
JlaHHOT0 YpaBHEHHUs.

CKOJIBKO TOYeK, 06e KOOPJHUHAThl KOTOPBIX — HaTypaJsibHble YUCJA, JIeXKaT Ha rpaduke
$yHkuuu y = 50 — 2x?

OTBerT: 26.

Pewmenue. Touka (0; 25) — camas JieBasi U3 HCKOMBIX. YBeJIMuMBas abcuuccy Ha 1, op-
JUHaTa yMeHblIaeTcs Ha 2. OpJMHaTa MOXKeT yMEeHbIIAThCS ToJbKo 50 : 2 = 25 pas,
3HA4YUT, NMOMHUMO YyKa3aHHOW TOYKM ecTb ellle 25 TodeK. MickoMoe KoJIM4ecTBO
1+ 25=26.

[[anee npejJjiaraeM ydYeHUKaM HOHpOﬁOBaTb CaMOCTOATEJIbHO pa306paTbcsl C aHaJIOTMYHbIMH,
HO HeMHoOro 6oJiee CJIOXKHBIMHY, CJIy4asdMHU.

1.

CkosbkuMU crnoco6amMu 100 py6. MOXKHO pa3MeHsITb MOHETAaMU JOCTOUHCTBOM 3 py6. U

5 py6.?
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OTBeT: 7 cnocob6aMu.

Pewmenue. PasamensieM 100 py6. 20-Tbto MOHeTaMHU 110 5 py6. (3To cnoco6 Ne 1). Cieny-
0L CII0COG MOJIYYUTCS, €CJIM Mbl 3aMEHUM HECKOJIBKO TAaKUX MOHET ApYrumH (1o 3
py6.). MuHMManbHas Takas cyMmma — 15 py6., To ecTb, HaZi0 MOMEeHSATD 3 LIT. 1o 5 pyo.
Ha 5T o 3 py6. Tak kak 20 : 3 = 6 (oCT. 2), TO TaKHe 3aMeHbI MOXKHO CZieJIaTh TOJILKO
6 pas. Utoro 1 + 6 = 7 cnoco6oB.

BocemukinaccHuna OJ1s1 OTJIMYHO yCIeBaeT [0 MaTeMaTHKe. B HeBHUKe y HE€ TOJIbKO M-
TEPKU W YeTBEPKH, NpUIeM NATepoK Gosbiie. CyMMa BceX onjeHOK Oy Mo MaTeMaTHKe
paBHa 47. CKOJIBKO OHa NOJIy4Yu/ia NATEPOK U CKOJIbKO YeTBEPOK?

OTBeT: 7 NSITEPOK U 4 YeTBEPKH.

Pemenwue. Tak kak 47 : 4 = 11 (ocr. 3), To 60s1ee 11 oleHOK GBITH HE MOXKET, IPH 3TOM
MOTJI0 OBITH 11 OIIEHOK, U3 KOTOPBIX 3 NATEepKU. MorJio 66ITh 10 OIleHOK, U3 KOTOPBIX
7 nsatepok. MeHee 10 o11eHOK He MOTJIO OBITh, TaK Kak 9 - 5 < 47.

3aMeuaHue. 371eCb HaJ10 HANTH pelleHNs B LieJIbIX HEOTPUIATEIbHBIX YHC/IaX ypaBHe-
Husi 4a + 5b = 47, rae b > a.

Kynuiensl ¢psiomacTepsl o 7 py6Jield U KapaHaalu no 4 py6Jis 3a LITYKY, BCEro Ha CyMMY
51 py6sb. CKoJIbKO KyIJIeHO $JIOMAacTepOB U KapaHJaliei?

OtBeT: 11 kapanzaamel, 1 ¢pyiomactep uiu 4 Kapaszaiia u 5 psomactepos.

Pemenue. Tak xak 51:7 =7 (ocT. 2), To Bcero KymnjeHo He 6osiee 7 ¢dpioMacTepos.
Ecnu kynneno 0, 1, 2, ..., 7 dsioMacTepoB, To Ha KapaHAalu ocraéres 51, 44, 37, 30,
23,16, 9 unu 2 py6s1s1 — HY>KHBI 3HaYeHUs1, KpaTHble 4. 3To 44 1 16. 3TH ciaydau co-
oTBeTCTBYIOT 11 kapaHjamam U 1 ¢poMacTepy, 4 kapaHgaiaM u 5 ¢piomacTepam.

BoBouka KynuJj py4ku 1o 8 py6Jieit 1 kKapaHzauu o 5 py6.ei. [Ipuyem 3a Bce kapaHJaly
OH 3amJaTu1 Ha 19 py6.el 6osbllie, 4eM 3a Bce pyuku. CKOJIbKO pyYeK M CKOJIbKO KapaH-
Jaieit kynua BoBouka, eciu ux Bcero He 6oJiee 207

Pemenue. [Iyctb BoBouka Kynui a pydek U b kapaHzaiueil. Torga, corjiacHo ycJI0BHIO,
5b = 8a + 19. MoxxHO NoA06paTh HauMeHblllee pellleHUe: 8a + 19 okaHuKBaeTcs Ha 0
wiu 5, 8a okaHuMBaeTcs Ha 1 wiu 6, a okaHYMBaeTcs Ha 2 uad 7. [lpu b = 2 nonyyaem
a =7 — Bcero 2 + 7 =9 wtyk. EcTb /11 uHbIE pelueHusa?

U3 cooTHoeHus 5a = 8b + 19 BUAHO, YTO JieBasi YaCThb C POCTOM d yBEeJIMYUBAETCS HA
41 CJI0, KpaTHOE 5, a paBas ¢ yBeJruyeHHeM b — Ha YUCJ/10 KpaTHoe 8. 3Ha4uT, paBHOE
yBeJUYEHHE MOXET NPOU30UTH ToibKOo MUHUMYM Ha HOK (5; 8) = 40, npu aToM a yBe-
Jn4yrBaeTcs Ha 8, b yBesnyuBaeTcs Ha 5. To ecTh, Bce peleHuUst OMUChIBAIOTCA Gop-
mynamMu a = 7 + 8n,b = 2 4+ 5n, rae n — 1esioe HeoTpULIATETBHOE YUCIIO.

Bcero kynsieHo He 6oJiee 20 IITYK, OTKYAQ MOJIy4YaeM:
a+b=(7+8n)+(2+5n)=9+13n< 20, Toectbn = 0.
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BbIBOA: HWHBIX pemel—mﬁ HeT.

5. B TpuzaeBsTOM LJapCTBE €CThb TOJIBKO /ABa BUJA MOHET: 16 u 27 TyrpukoB. MoHO /U 3a-
IJIATUTB 33 OJJHY TeTPaAKY LieHOH B 1 TYTpUK U MOJYYUTb cAady?

MexayHapogHble copeBHOBaHus «MHTepHeT-kapycenu»
Kapycenb-kpyxok. MaTemaTuka 8
2022-2023 y4yebHbIN rog

YkasaHue. [1o ykasaHHoOM Bbllle popmyJie Touka (-185; 137) nonyvaetcs npu n = 0,
To4Ka (2; 18) — nmpu n = 17. Mexxay HUMHU JiexaT TOUKM npun = 1,2,3,...,16 — ux
16 wWTyK.

OTBET: MOXHO.

7. Pewute pebyc: 4-AYBJIOM =3 - IOM/IYBE. Pemuth pe6yc — 3aMeHUTb OJMHAKOBble
6YKBbI paBHbIMU LIUPpaMH, a pa3Hble — Pa3HbIMU TaK, YTOObI pABEHCTBO GLLIO BEPHBIM.

Pemenue. Hanpumep, M0OXHO 3allJIaTUTh 3 MOHETaMH IO 27 TYTPUKOB U MOJYYUTh
cpady 5 MoHeTaMu 110 16 TYyrpUKOB.

3amevanue. Hy)xHo HaiTH XOTs1 6bI OJJHO pelleHue ypaBHeHust |16a — 27b| = 1 B 1e-
JIBIX HEOTPHUIATEJbHbIX YU CIAX.

AHaJIOTMYHO pacCyX/IeHHUsM B pelleHUsX NpeAblIyIINX 3aa4, MOXKHO MOJIy4YUTh Ta-
KHe pellleHUs ypaBHEHUA:

ecmn 16a — 27b = 1, Toa = 22 + 27n,b = 13 + 16n, n — HaTypa/JbHOE YHUCJIO,

ecmn 27b —16a =1,Toa =3+ 16n,b = 5 + 27n, n — HaTypaJIbHOE YUCIIO.

[Ipu nr060M n 6yeT CBOM mpuMep.

HUcTounuk: MmyHununaabHeiid Typ BOUI (2014-2015 y4. rox).
6. [lpsiMas Ha KOOPAMHATHOM MJIOCKOCTH NPOXOAUT Yepe3 To4ykH (2; 18) u (-185; 137).

(a) Ykaxure elle HeCKOJIbKO TO4Y€eK C LeJIbIMU KOOpAHWHATAMHU, 4epe3 KOTOPbIe IPOXOAUT
3Ta nNpAMad.

(6) CKOJIBKO TOYEK C 1eJIbIMU KOOPJAHUHATAMHU JIEXKUT Ha OTPE3KE C KOHLIAMHU B YKa3aHHBIX
TO4YKax?

Yka3anue. Kak uckaTh Apyrue TOUYKM Ha TaKoH mpsMoi? PaccMoTpuM /iBe JaHHbIE
Touyku. Korga a6cuucca yBesnnuniacek Ha 185 + 2 = 187, To opAnHaTa yMeHbIINIACh
Ha 137 -18=119.

3amernmM, uto HO/I (119; 187) =17, Toectp 187 =11-17,119=7 - 17.

3HauuT, oT ToukHu (-185; 137) go Touku (2; 18) npsimas 17 pas gesnaja OJUH U TOT XKe
«mar»: abcuucca yBeJiMuMBaaack Ha 11, opAanHaTa yMeHblanack Ha 7. To ecTb, Ha
yKa3aHHOM npsiMoit siexaT Toyku (—185 + 11n;137 — 7n), rie n — NpoOU3BOJIbHOE
nesoe yucjao. He TpyAHO 3aMeTHTh, YTO Ha OTpe3Ke NMPSAMOHN MeXAy TAaKUMH COCeJ-
HUMH TOYKAMHU JJPYTHX LI€JI0YUCIEHHBIX TOYEK HET.

(a) OtBeT: (-174; 130), (-163; 123), ....

Ykaszanue. [lepBas yka3aHHasi B OTBeTe TOYKA IOJIyYaeTCs IO MOJYYEeHHOH Bbille
dopmysie mpu n = 1, BTopasg — npu n = 2. ITOT PsAJ MOXKHO NTPOJOJKATH HE TOJIBKO
«BIIEpe», paccMatpuBasi n = 3,4, 5, ..., HO U «Ha3a», paccMaTtpuBasan = —1,—2, ...

(6) OTBeT: 16 TOUEK.
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OtBet: IYG = 428, JIOM = 571.
Pewmenue. 0O603Hauum x = IYB,y = JIOM.
Torpa AYBJIOM = 1000x + y, IOMZIYB = 1000y + x.

U3 ycaoBusa 4(1000x + y) = 3(1000y + x), otkyza 3997x = 2996y, 571x = 428y.
Tak kak HO/I (571,428) =1, Tox = 428,y = 571.

UctoyHuk. onumnuaza namsaty Yys (Spocnasib, 2006 roa).

karusel.desc.ru ~216 "~



