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bJiok 2. JIuHelHble ypaBHEHUA B LeJIbIX YU CJIAX

IlodzomosumeavHoe 3aHsAMue

MMeeTcs1 HeorpaHU4YeHHOE KOJIMYECTBO GYTHLIOK 00beMoM 1.1 u 2 1. Heo6xonruMo pas-
JIUTH 110 3TUM Oy ThIIKaM 50 J1 BOAbI TaK, YTO OYThLJIKA IMOO OCTAETCs MyCTOM, IMG0 HAMOJI-
HSIETCSI NOJHOCTBI0. CKOJIBKO GYTBIJIOK MOXET ObITh 3aHSTO?

Cko/IbKUMH cnioco6amMu 50 py6. MOXKHO pasMeHsSITb MOHETaMH JOCTOMHCTBOM 1 py6. u
2 py6.?

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

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

CkosbkuMU crnoco6amMu 100 py6. MOXKHO pa3MeHSITb MOHETAaMU JOCTOUHCTBOM 3 py6. U
5 py6.?

BocemukinaccHuna OJist OTJIMYHO yCIeBaeT [0 MaTeMaTHKe. B JHeBHUKe Y HE€ TOJIbKO M-
TEPKU W YeTBEPKH, NpUIeM NATepoK Gosbiine. CyMMa BceX onjeHOK O o0 MaTeMaTHKe
paBHa 47. CKOJIBKO OHa NOJIy4Yu/ia NATEPOK U CKOJIbKO YeTBEPOK?

Kyniensl ¢psiomacTepsl o 7 py6Jied U KapaHaalu no 4 py6Jis 3a LITYKY, BCEro Ha CyMMY
51 py6s1a. CKoJIbKO KyIJIeHO $GJIOMAacTepOB M KapaHjauien?

BoBouka KymuJ pydku 1o 8 py6Jiel 1 KapaHJauy 1o 5 py6sieit. [Ipiudem 3a Bce kapaHJau
OH 3amiaTui Ha 19 py6Jiel 6osble, 4eM 3a Bce pydku. CKOJIbKO pyYeK M CKOJIbKO KapaH-
Jaueit kynus BoBouka, eciu ux Bcero He 6oJiee 207

B TpuzaeBaATOM mapcTBe eCThb TOJILKO JiBa BHMJA MOHET: 16 u 27 TyrpukoB. MoxHO 4 3a-
IJIATUTD 32 OJJHY TeTPAAKY LieHOH B 1 TYTpUK U MOJYYUTh cAady?

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

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

(6) CKOJIBKO TOYEK C LeJIbIMU KOOPJAHUHATAMHU JIEXKUT HA OTPE3KE C KOHLIAMHU B YKa3aHHBIX
TO4YKax?

Pewnte pebyc: 4 - IYBJIOM = 3 - IOMJYB. Peuutb pebyc — 3aMeHUTb OJUHAKOBbIE
6YKBbI paBHBIMU LIUPpaMH, a pa3Hble — Pa3HbIMU TaK, YTOObI pABEHCTBO GLLIO BEPHBIM.
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bJiok 2. JIuHelHble ypaBHEHUA B LeJIbIX YU CJIAX

IlodzcomosumesibHOE 3aHsIMUe. YKa3aHus, omeembul U peuwieHus
[IpeasaraeM paso6paTh 4 BBOJHBIE 3324, KOTOPbIE, HA CAMOM JieJie, — OZlHA U Ta XKe 33/aua,
chopmynrpoBaHHas no-pasHoMy. K Kax/10i U3 HUX NpejJiaraeM CBOé pellleHHE, IEMOHCTPU-
Pyl pasJIM4HbIE CIIOCOOBI «IYMaTb» NP0 OJHY U TY )K€ MaTeMaTUYECKYIO CUTYaLHI0.

HMeeTcs1 HeorpaHU4eHHOe KOJIMYeCTBO GYTHUIOK o6beMoM 1.1 u 2 1. Heo6xonuMo pas-
JIUTB 110 3TUM 6y ThIKaM 50 J1 BoJbI TaK, 4YTO Oy THLJIKA IGO0 OCTAETCs MyCTOH, NGO HAIOoJI-
HSIeTCSI TOJTHOCTBI0. CKOJTBKO GYTHIIOK MOXKET 6bITh 3aHATO?

OTBeT: 26.

Pemmenue. PazosibéM Bcro BoAy no 1-1UTPOBBIM GYyThIIKaM (3T0 crioco6 Ne 1), a 3aTeM
M3 ABYX OYTBUJIOK MO 1 J1 MOXKHO NEPeIUTb BOAY B OJHY OyTBIIKY 06'beMoM 2 J1. Tak
MOXKHO JlesiaTh 50 : 2 = 25 pas. Utoro 1 + 25 = 26 cnoco60oB.

CKOJIBKUMH crioco6aMu 50 pyG. MOXKHO pasMeHATb MOHETaMM JOCTOUHCTBOM 1 py6. u
2 py6.?

OTBeT: 26.

Pemenne. Yucna 2 u 50 — 4éTHBIE, T0O3TOMY, MOHETAMH JOCTOMHCTBOM 1 py6.
HabpaHa yétHas cymMa oT 0 = 0 - 2 py6. 1o 50 = 25 - 2 py6. OcTaéTcs 3aMeTHUTb, YTO OT
0 mo 25 Bcero 26 yuceJ.

CkoJibKO nap (X; y) HeOTpHUIATEeJbHBIX IIeJIbIX YHCeJ YAOBIETBOPAOT X + 2y = 507
OTBeT: 26.

Pemenue. 3ameTHM, x — 4€THOE YUCJIO, TyCTb X = 2Z, Z — HEOTPUILIaTebHOE Iies10e
yucio. Torga 2z + 2y = 50,z + y = 25. [locsieiHee cOOTHOLIEHHe ABHO UMeeT 26 pe-
wenuit: (0; 25), (1; 24), .., (25; 0), kKaKgOMy U3 KOTOPBIX COOTBETCTBYET pellleHHe
JIAaHHOTO YpaBHEHHUA.

CKOJIbKO TOYeK, 06e KOOPAUHATHI KOTOPBIX — HATypaJibHble YHCIIA, JIeXaT Ha rpaduke
dyHkuun y = 50 — 2x?

OTBeT: 26.

Pewmenue. Touka (0; 25) — camas JieBasi U3 HCKOMBIX. YBeJIMuMBas abcuuccy Ha 1, op-
JUHaATa yMeHblIaeTcs Ha 2. OpJMHaTa MOXKeT yMeHbIIAThCs ToJbKo 50 : 2 = 25 pas,
3HA4YUT, MOMHUMO YyKa3aHHOHW TOYKM ecTb ellle 25 TodeK. VMckoMoe KoJiM4ecTBO
1+ 25=26.

[[anee npejJjiaraeM ydYeHUKaM HOHpOGOBaTb CaMOCTOATEJIbHO pa3o6paTbca C aHaJIOTMYHbIMH,
HO HeMHoOro 6oJiee CJIOXKHBIMHY, CJIy4YasdgdMHU.
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CkosibkuMU crnoco6amMu 100 py6. MOXKHO pa3MeHsITb MOHETaMU JOCTOUHCTBOM 3 py6. U
5 py6.?

OTBerT: 7.

Pemenmue. Pazamensiem 100 py6. 20-Teio MoHeTaMH 110 5 py6. (3T0 crioco6 Ne 1). Cneny-
IOIHUH CIIOCO6 MOJTYYHUTCS, eCJIM Mbl 3aMEHUM HECKOJIBKO TaKUX MOHET ApyrumH (mo 3
py6.). MuHMManbHas Takas cyMmma — 15 py6., TO eCcTb, HaZi0 MOMEeHATD 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 OJ1st OTJIMYHO yCIeBaeT [0 MaTeMaTHKe. B JHeBHUKe y HE€ TOJIbKO M-
TEPKU W YeTBEPKH, NpUIeM NATepoK Gosbiie. CyMMa BceX onjeHOK O MO0 MaTeMaTHKe
paBHa 47. CKOJIBKO OHa NOJIy4Yu/ia NATEPOK U CKOJIBKO YeTBEPOK?

OTBeT: 7 NSITEPOK U 4 YeTBEPKH.

Pemenue. 3amMetum, uto 47 :4 =11 (oct. 3). Ectm 661 Oy mosiyunsia TOJBKO 4YeT-
BEPKH, TO ObLIO ObI JIMO60 11 OLIEHOK, U3 KOTOPBLIX 3 MATEPKH, K60 10 oleHOK U
3 +4 =7 narepox (JaJbHeHlIINe BapUaHThI HE MOAXOAAT). 3 yKa3aHHBIX MOAXOJUT
TOJIbKO BTOPOH BapHaHT.

3aMeuaHue. 371eCb Ha/J10 HANTH pelleHNs B LieJIbIX HEOTPUIATEIbHBIX YHC/IaX ypaBHe-
Husi 4a + 5b = 47, rae b > a.

Kynsiensl ¢psiomacTepsl o 7 py6Jied U KapaHjalu no 4 py6Jist 3a LITyKy, BCEr0 HA CyMMY
51 py6.is. CKOJIbKO KyIJieHO ¢pJyioMacTepPOB U KapaHAauen?

OtBeT: 11 kapanzauie, 1 ¢psomactep uau 4 kapaszama u 5 ¢psomacTepos.

Pemenue. Tak kak 51:7 =7 (ocT. 2), TO Bcero KymjeHo He GoJsiee 7 poMacTepoB.
Ecnu kynneno 0, 1, 2, ..., 7 dsioMacTepoB, To Ha KapaHAalu ocraéres 51, 44, 37, 30,
23,16, 9 unu 2 py6sis1 — HYKHBI 3HaYeHUs1, KpaTHble 4. 3T0 44 1 16. 3TH ciayyau co-
oTBeTCTBYIOT 11 kapaHjamam U 1 ¢poMacTepy, 4 kapaHgaiaMm u 5 ¢pomacTepam.

BoBouka KynuJj py4ku 1o 8 py6Jieit 1 kKapaHzauu o 5 py6.eit. [Ipuyem 3a Bce kapaHJaly
OH 3amaTu1 Ha 19 py6.ielt 6osbllle, 4eM 3a Bce pyuku. CKOJIbKO pyYeK M CKOJIbKO KapaH-
Jaieit kynua BoBouka, eciu ux Bcero He 6oJiee 207

Pemenue. [Iyctb BoBouka kKynui a pydek U b kapaHzaiueil. Torga, corjiacHo ycJ0BHIO,
5b = 8a + 19. MoxxHO NoA06paTh HauMeHblllee pelleHUe: 8a + 19 okaHuKBaeTcs Ha 0
nin 5, 8a okaHuMBaeTcsd Ha 1 nin 6, a okaHuuBaeTcs Ha 2 wiau 7. [lpu b = 2 nosnyyaem
a =7 — Bcero 2 + 7 =9 wtyk. EcTb /1 uHble pemienusn?

W3 cooTHoweHuaA 5b = 8a + 19 BUAHO, 4TO JieBast 4acTb C pOCTOM b yBesIMYMBaeTCs Ha
YHUCJI0, KpaTHOe 5, a TpaBas C yBeJHW4YeHHeM d Ha YHAC/I0 KpaTHoe 8. 3HAa4MT, paBHOe
yBeJIM4eHHe MOXeT MPOU30HTH Tosibko MUHUMYM Ha HOK (5; 8) =40, npu atom a
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yBeJMuMBaeTcss Ha 5, b yBenuuuBaercs Ha 8. To ecTh, BCe pelleHUs] ONUCBIBAIOTCS
dopmysnamu a = 7 + 8n,b = 2 + 5n, rje n — 1e/10e HEOTPULATETBHOE YUCIIO.

Bcero kynsieHo He 6oJiee 20 IITYK, OTKyZa 0Jy4yaeM:
a+b=7+8n)+(2+5n)=9+13n< 20, Toectbn = 0.
BbIBOA: MHBIX pelleHUH HeT.

5. B TpuzeBsATOM LApCTBe €CTb TOJBKO ZBa BUAA MOHET: 16 ¥ 27 TYyrpuKoB. MOHO JIu 3a-
IJIATUTBH 32 OJHY TeTPAAKY [ieHOH B 1 TYTpUK U MOJYyYUTh cAady?

OTBeT: MOXHO.

Pemenue. Hanpumep, M0OXHO 3alJIaTUTh 3 MOHETaMH 0 27 TYTPUKOB U MOJYYUTh
cpady 5 MoHeTaMu 1o 16 TYrpUKOB.

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

AHaJIOTUYHO pacCyX/IeHHUsM B pelleHUsX NpeAblIyIINX 3aa4, MOXKHO MOJIy4YUTb 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. IlpsiMas Ha KOOPAWHATHOM MJIOCKOCTH MPOXOAUT Yepe3 ToUkH (2; 18) u (-185; 137).

(a) Ykaxure elle HECKOJIbKO TOY€K C LeJIbIMU KOOPpAWHATaMU, Yepe3 KOTOpble MPOXOAUT
3Ta npAMad.

(6) CKOJIBKO TOYEK C LIeJIbIMU KOOPJAUHATAMHU JIEXKUT HA OTPE3KE C KOHLIAMHU B YKa3aHHBIX
TO4YKax?

Yka3aHue. Kak uckaTh Apyrue TOUYKM Ha TaKoH mpsMoi? PaccMoTpuM /iBe JaHHbIe
Touyku. Korga a6cuucca yBesnnaniack Ha 185 + 2 = 187, To opAnHaTa yMeHbIINIACh
Ha 137 -18=119.

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

3HauuT, oT ToukHu (-185; 137) no Touku (2; 18) npsimas 17 pas gesaja oJUH U TOT XKe
«mar»: abcuucca yBeJiMuMBaaach Ha 11, opAanHaTa yMeHblanack Ha 7. To ecTb, Ha
yKa3aHHOM npsiMoit jiexaT Toyku (—185 + 11n;137 — 7n), rie n — NpoOU3BOJIbHOE
nesoe yucjao. He TpyAHO 3aMeTHTh, YTO Ha OTpe3Ke NMPSAMOMN MeXAy TAaKUMH COCeJ-
HUMH TOYKAMHU JPYTHX LI€JI0YUCIEHHBIX TOYEK HET.

(a) OtBet: (-174; 130), (-163; 123), ....
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YkasaHue. [lepBasi yka3aHHasi B OTBETe TOYKa MOJIyYyaeTCs MO MOJy4eHHOU BbIlle
dopmysie npu n = 1, BTopasg — npu n = 2. ITOT PAJ MOXKHO NPOJOJKATH HE TOJIBKO
«BIEpea», paccMaTpuBas n = 3,4, 5, ..., HO U «Ha3a», paccMaTtpuBasn = —1,—2, ...

(6) OTBeT: 16 TOUEK.

Ykasanue. [lo yka3aHHO# BbIe popmyste Touka (-185; 137) nosyyaerca npun = 0,
Touka (2; 18) — npu n = 17. Mexay HUMHU JiexaT Touku npun = 1,2,3,...,16 — ux
16 WTYyK.

Pewnte pebyc: 4 - IYBJIOM = 3 - IOMJYB. Peuutb pebyc — 3aMeHUTb OJUHAKOBbIE
6YKBbI paBHBIMU LIUPpaMH, a pa3Hble — Pa3HbIMU TaK, YTOObI pABEHCTBO GLLIO BEPHBIM.

OtBet: IYG = 428, JIOM = 571.
Pewenue. O603Hauum 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/JI (571,428) =1, Tox = 428,y = 571.

HUcTounuk. onnMnuaza namaTtu Yys (Spocnasib, 2006 rox).
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