7—8 kyaccel. Pelrtenust 3aga4

1. Bce rHOMBI JeniaTcsl Ha JIKENOB U phirapeil. JI>kenbl Bcerma JIryT, a phIIapU BCErJa TOBOPSIT
mpapy. Ha kaxkmaoit kimerke J0ckKu 4 X 4 cTOUT 1Mo THOMY. VI3BeCTHO, 9TO CpeJii HUX €CTh U JIXKEIbl, U
poiapu. Kazkpiit rHom 3asiBur: «Cpesn Moux cocejieii (110 CTOPOHE) JIZKEIOB U PbIlapeil IOpoBHY ».
CKOJILKO BCEro JIZKeron?

OTBET. 12 J3KeroB.

PEINEHUE. JIt060it THOM, CTOSIINI ¥ CTOPOHBI KBaJipaTa, HO He B yIUIy, He MOKET FOBOPUTH IIPaBLY,
IIOTOMY YTO y HEro TPH COCENa, & 3HAYUUT, CPEJU HUX HE MOXKET OBITH ITOPOBHY PBIIApPEi 1 JIZKeIoB,
IIO9TOMY BCE€ 3TH BOCEMb T'HOMOB — JIKEIIbl. 1€M caMbIM, THOMBI, CTOAINNE B yIJIaX, — TOXKe JIXKe-
IIBI, ITOTOMY 9TO 00a WX Cocela — JIKEIbl, a He PBhIaphb W JiKell. VTak, Bce THOMBI, KpOME JYeThIPEX
IeHTPAJBHBIX, — JI2Kelbl. [[0CKOIBbKY cpean THOMOB €CTh PBIIAPH, XOTsI ObI OJWH U3 UYETBIPEX IIE€H-
TPaJIbHBIX — PBIApPh. JIBa ero cocema yKe TOYHO JIZKEIIbI, 3HAYUT, IBA OCTABIINXCA — PBINApPUA. dTOOBI
y JIFOOOr0 M3 ITUX JBYX coceleil-phiniapeii ObLIO MTOPOBHY phINlapeil W JIKEIOB CPeIn COCeIel, Hy»K-
HO, 9TOOBI W YeTBEPTHIN MEHTPAJBHBIN I'HOM ObLT phiapeM. llomydaercs, aro Bcero 12 jkernon. Ha
PUCYHKe HUXKe PhIapu obozuadensl OykBoit P, a ykernsr — 6yksoit JI.
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2. Ha mocke BbImmCaHbI Bee Ie/Ible YUCIa OT 1 10 ABY3HAYHOIO 4dncia 7. JuMa mocauTals, CKOJBKO
Becero 1udp Boimucano. OKa3aaoch, 4TO o0INee U0 HUMP 3alMCLIBACTCA TeMH ¥Ke IudpaMu, 4T
u n, HO B obpaTHOM mopsake. Haiiaqure Bce Takue n.

OTBET. n = 36.

PEmIEHUE. Ot 1 go 9 posHO jeBsiTh 1udp, or 10 10 7 poBHO N — 9 IBY3HAYHBIX YKHCEN, TO €CTh
2n—18 mudp. 3uauunt, yuciao 2n—18+9 = 2n—9 3anuceiBaeTcs Temu ke nudpamu, 9To u n. Keam a —
YHCIIO JIECATKOB B N, a b — uncyio exunuty, 10 2+ (10a+b) —9 = 10b+a, To ectb 19a = 8b+9. Ilepebupast
b ot 0 10 9, ybexmaeMcsi, 9TO TIpaBast 9acTh JeanTcd Ha 19 Tonbko npu b = 6. CooTBeTcTBEHHO, 0 = 3,
TO ecThb N = 36.

3. HapucyiiTe nBa MHOrOyrosibHUKA, ¥ KOTOPBIX BCE BEPIIMHBI COBIAJAIOT M HET HU OJHON 0OIIeit
CTOPOHBI.
PEMEHUE. Hanpumep, Tak:

4. CymiecTByeT JII TaKoe HATYPAIbHOE UYHCIO M, 9TO B YHcje n° + 3 POBHO AecATb Hudp, IpudéMm
BCE OHU PA3JIMYHBI?

OTBET. Her, ne cymiecTByer.

PEMEHUE. Ecin B necarusnadnom uucie n? + 3 Bce 1mudpbl Pa3inyHbl, TO OHO JEJIHTCS Ha 9 (o
npusHaky jgeanMocTu Ha 9: cymma ero mudp pasra 45). Ho Torma ono menmres Ha 3, a 3HAYUT, U CAMO
YHUCJIO M IEJIUTCS Ha 3, TaK Kak 3 — mpocroe. A Torna n’ + 3 gaéT ocTtaTok 3 IpH JeleHnn Ha 9 —
[IPOTUBOPEYNE.



5. Ha pucynke HEeKOTOpBIE KPYKKHU COCIUHEHBI MeK 1y co00it. MoyKHO Jin B KaxKJIblit u3 6 KPYy2KKOB
BIUCATH HATYPaJbHOE YHC/IO TaK, UYTOOBI B KaXKJOH Iape KPYKKOB, COSAUHEHHBIX OTPE3KOM, OIHO
YUCJI0 JIEJTUI0Ch Ha JIPYyTroe, a B HECOeIMHEHHBIX IIapaX TAKoro He ObLIO?

OTBET. Her, Hesb3si.

PEIIEHUE. [Ipeamomo:kuM,9To 9T0 BO3MOXKHO. BribepeM n3 Tpéx BHENTHUX KPYKKOB TOT, B KOTOPOM
HAINCAHO CAMOEe MaJIeHbKOE YHCJIO (€CIM WX HECKOJIbKO, BO3bMEM 060l m3 Hux). [lycTs, Hampmvep,
9TO Kpy2KoK HOMep 1 (cM. pucyHOK). ByjieM pucoBarb CTpesiKy OT OJIHOIO KpyzKKa K JIPYTOMY, €CJId
YUCI0 BO BTOPOM KPYIKKe JEUTCS Ha UUCJIO B TEPBOM KPYZKKE.

Torma or Kpykka HOMep 1 MOyT CTpeJKH K KpyKKaM HOMep 2 W 3, TaK KaK YHCJIa B HUX He
MeHbIIe, YeM B Kpykke Homep 1. Ilosydaercs, 4To OoT Kpy2KKa HOMED 2 HE MOXKET UITH CTPEJIKa K
KPY?KKy HOMEpD 5, IMOTOMY YTO MHAYE UUCJIO, HAIIMCAHHOE B KPYXKKE 5, OYIeT HEeJUThCS Ha YHUCJIO B
KpyXkKKe 1, a Tak He JOKHBI ObITh; 3HAUNT, CTPEJKA UAET OT 5 K 2. AHAJOTHYIHO, CTpeNKa UIET or 6
K 3. Ho Torma MbI He MOXKEM HUKY/Ia HAIIPABUTH CTPEJIKY Mexkay b u 6: eciu oHa uAET OoT 5 K 6, TO
YUCIIO B KPY2KKE 3 JIEJINTCH Ha 9UCJI0 B KPYKKE D, a TaK He JIOJIKHO ObITh, a €CJIn HA000POT, TO YHCJIO
B KPY2KKe 2 JIeJINTCA Ha YUCJIO B KPYKKe 6 — TOKe MPOTUBOpEYHE.



9 kjacc. Peuienus 3aga4

1. JIucKpuMUHAHTBI TPEX TPUBEACHHBIX KBAAPATHLIX TPEXUIeHoB paBHbl 1, 4 u 9. Jlokaxkurte, 4TO
MO2KHO BBIODATH 110 OJIHOMY KOPHIO KaXKJIOT'O U3 3TUX TPEXWIEHOB TaK, 9TOOBI CYMMa TPEX BHIOPAHHBIX
KOpHEe#l paBHSIACh CyMMe TPEX OCTABIITUXCS.

PEMEHUE. [ cnocob. Ilyctb by, ba, by — Ko DUIMEHTHI IPU & B 3TUX KBAAPATHBIX TPEXUJICHAX.
-b4+1 —-by—1 —by+2 —by—2 —-b3+3 —-b3—3
. . L2 2 2 2 2 2
[IE€PBBIN, TPETHUHl U MIECTOH KOPHU.

1T cnocob. JuckpuMuHAHT NPUBEIEHHOTO KBAJAPATHOTO TPEXUIEHA PABEH KBaJPAaTy Pa3HOCTU €ro
KOpHeii. (DTo BbITeKaeT U3 siBHON (OPMYJIbI Jisi KOPHeH uiau U3 TeopeMbl Buera.) 3HAaUUT, MOILy/IH
pasHocTeil KopHeit 3Tux TpéxaieHoB pasubl 1, 2 u 3. Ilycts a, b — kopHU epBoro TpéxwieHa, ¢, d —
BTOpOrO, €, f — Tperwero. Ilyctb a > b, ¢ >d, e > f, tormaa =0+ 1, c=d+ 2, e = f + 3, 3nauur,
a+c+f=b+d+e.

Torma mx KOpHEU PaBHBI . Hyxxno BbIOpaThH

2. IIpu KakoM HauMeHbIIeM HaTypaJbHOM M CYHMIeCTBYIOT TaKue HaTypaJbHbIe a U b, 4TO
HO/I(a,b) =999 u HOK(a, b) = n!

(3mecb n!=1-2-...-n)?

OTBET. n = 3T7.

PewmEHUE. [Tockombky HOK(a,b) nemurcs na HO/(a,b) = 999 = 27 - 37, a gucio 37 mpocroe,
n > 37. C gpyroit croponsl, npu n = 37 yucna a = 37!, b = 999 rogsarcs.

3. Joxaxkure, uro 5x2 + 5y? 4+ 8xy + 2y — 22 + 2 > 0 /14 T06LIX JEHCTBUTEIBLHBIX YHCeT T, .

PEIIEHUE. [ cnocob. Bwimenss TOMHBI KBaapaT B JIEBOH YaCTH, TOJYYNM BBIPAYKEHUE
5(x+y)% — 22y +2y — 22 +2, To ectb 5(x +y)? —2(y —1)(z+1). Bamena a = z+ 1, b = y — 1 gaér pas-
HOCHIIbHOE HepaseHcTBo 5(a+b)% —2ab > 0, To ectnb 5a? + 8ab+5b% > 0. Ecim b = 0, T0 3T0 04eBHIHO,
a MHade, HOJEJUB 06e JacTh Ha b%, IPUXOAUM K PABHOCH/IBHOMY HepaBeHCTBY 5t + 8t + 5 > 0, rie
t = b/a, KOTOPOE OYEBUIIHO BBITIOJIHSIETCSI JJIsi BCEX BENMIECTBEHHBIX ¢, TaK KaK JUCKPUMUHAHT JIEBOIl
YACTH OTPUIIATEIEH.

11 cnocob6. 3ameTnmMm, UTO JieBasi YaCTh paBHA

(4o + 8y +4y*) + (2 =20+ D)+ (P + 2y + 1) =4z +y) > + (- D2 + (y + 1)? > 0.

4. B tpeyronbuuke ABC nposenena meauana AF'. Touka D — cepennna orpeska AF, E — Todka
mepecedennst mpsimoit C'D u cropoust AB. Ussectno, uro BD = BF. Jlokaxure, uto AE = DE.

PEMEHUE. Yriet BDF v BF' D paBHBI KaK yIVIbI IPU OCHOBAHUU PABHOOEIPEHHOTO TPEYTOTbHUKA
BDF (BD = BF 10 ycioBuio). 3Ha4uT, paBHbI U JOTOJIHSAIOIINE UX J0 PA3BEPHYTOro yria yribsl BD A
u DFC. Tockomeky AD = DF u BD = CF mo ycnosuio, Tpeyroabuuku ABD u DCF paBubl 10
JIBYyM CTOpOHaM u yrity Mexky HuMu. [losromy yriet BAD u C' D F paBHBI KaK COOTBETCTBEHHBIE YIJIBI
B 9TuX Tpeyroabunkax. Hakoner, yriaet ADE n CDF paBHBI Kak BepTHKaJIbHBIE. TakuM 0Opa3oM,
/ADE = Z/DAFE, nostromy Tpeyroibank ADE paBHoOenpennsbiit: AE = DE.




5. ¥V BoBbl B xkypHaJjie cTouT 19 OIeHOK 10 MaTeMaTUKe, BCe IBONKU W TPOUKH, MPUIEM IIEePBbIE
qeThIpe OIeHKN — aBoiKu. OKa3aJloCch, ITO Cpeau 9eTBEPOK IOAPA UIYIINX OIEHOK BOBBI BCcTpeda-
oTcd Bce 16 BO3MOXKHBIX KOMOMHAIINN U3 YeThIPEX ABoeK U Tpoek. Kakwue y BoBwl mociennue deThipe
OlLlCHKH?

OTBET. 3222.

PENIEHUE. SaMmeTuM, 9TO 9e€TBEPOK IMOAPAM HAYIIUX OIEHOK B cTpoke m3 19 omeHok BoBbl poB-
Ho 16, To ecThb KaxKjasi BCTpEYaeTCs POBHO 10 omHoMy pa3y. Ilocse mepBbIX YeTBIPEX IBOEK JOJIZKHA
HUJITH TPOIKa, MHATYe KOMOMHAINS U3 IETBIPEX ABOEK OYy/IeT BCTPEUAThCA ABAXKJIbI. SHAYUUT, ITOCIE KOM-
ounaruu 3222 He MOXKET UATU HU 2, HU 3, TaK KaK B 000UX CIyvasX BO3HUKACT KOMOMHAIUSI, KOTOPas
y2ke Berpedasach. Ciie/loBaTesibHO, KOMOUHAINs 3222 CTOUT B KOHIIE CTPOKHU.



10 kJjacc. Peunlenus 3aga4d

1. Hesste ancna a, b u ¢ TakoBel, 4T0 |a| + |b| + |c| — |a + b+ ¢| = 2. Jokaxure, 4T0 X0Ts1 GBI OJHO
u3 4ucen a, b, ¢ papuo 1 mwam —1.

PEMEHUE. Bee tpu uucna a, b, ¢ He MOryT OBITH OJIHOBPEMEHHO HEOTPUIATETHLHBIMU HJIU OIHO-
BPEMEHHO OTPUIIATEJLHBIME, TaK KaK TOIJIA JieBas 4acTh paBHsIach Obl Hyso. IIpemmosnoxum, 9To
JIBa YMCJIa HEOTPUIATEIBHBI, a 0fHO orpunaresbao. (Ciydail, Korja gBa Ynucjia OTPULNATEBHbI, a OJl-
HO HEOTPHIATETHHO, PACCMATPUBAETC aHaJorun4dHo.) Ilycers, Kk npumepy, a > 0, b > 0, ¢ < 0. Torma
a+b—c—la+b+c/=2.Ecma+b+c>0,toa+b—c—a—b—c=2, 10 ectb —2¢c = —2, OTKy1a
c=—1.Ecmxea+b+c<0,toa+b—c+a+b+c=2 10 ectb 2a+ 2b =2, orkyna a+b= 1. Ho
a m b — nesble HEOTPUIIATEIBHBIE YUCIIA, TOTOMY OfHO u3 HuX pasHo (0, a Bropoe pasuo 1. B oboux
cIIydasx eCcTb 4mucjo, paBHoe 1 mam —1.

2. JlokaxkuTe, 9TO €CJU UCIa @ U b TOJIOKUTETHHBI, TO
1?2 (b+1)2
(@r1? b1
b a
PEmEHUE. Cornachno nepaserctBy Komn (HepaBeHCTBY O cpefiHeM apudMETHIECKOM U CPEeIHEM
reOMETPUIECKOM ),
(a+1)%2  (b+1)? (a+1)-(b+1) ab+a+b+1
+ >2. = AT T
b a Vab Vab

22'(%+%>:2' \/TZ_LJF% +<\/%+\/La_b)

CoryacHO TOMY »Ke HepaBeHCTBY Kormn, Kaxkioe cjiaraeMoe B CKOOKaxX B IIPABOil 1aCTH He MeHbIIe 2,
II03TOMY BCE IIPOM3BE/IEHNEe HE MEHBITE 8.

3. [ITaxepesajia pacckasbiBajia cyiaTany ckasku Ha npotsekennun 1001 moun. Chadasa oHa paccka-
3pIBajIa eMy 10 27 CKa30K 3a HOYb, IIOTOM €l CTaJIO JIeHb, U OHA KaKOe-TO BpeMsl paccKasbiBaJia 1mo 14
CKa30K 3a HOYb, & IOCJEIHNE HECKOJIBKO HOYEH OHa PacCKa3bIBajia BCETO IO OJIHOM cKa3ke. Morio ju
TaK OBITH, UTO ODIIee UMCJIO PACCKA3AHHBIX €l CYJITaHy CKa30K — HaTypaJibHasl CTElEeHb JTBONKHU?

OTBET. Her, #e moriio.

PemeHUE. [Tycts [laxepesana pacckasbiBasia a Houeit 1mo 27 cka3ok, b Howeit mo 14 cKa30K u ¢ HO-
Jeit mo oxmoit ckaske. Torma a + b + ¢ = 1001. Eciu ke o0Imee KOJIUIECTBO CKA30K PABHO 2’“, TO
27a + 14b + ¢ = 2F, orkyma 26a 4 13b = 2F — 1001 (Mb! BbI9IM U3 BTOpOro coorHomenus nepsoe). Ho
2k ne JenuTcs Ha 13, a ocTajibHbIE YWIEHBI B 9TOM BBIPDAXKEHUU JIEJISATCH, ITIPOTUBOPEYNE.

4. Bymaxkusriit kBagpar ABC'D co croporoii 1 mepertysu mo mpsiMoif Tak, 9To BepIiimnHa A coBmajia
¢ cepequuoii cropoubl C'D. Yemy paBHa IJIONIAIH Oy YUBIIETOCH MECTUYTOIbHAKA !

OTBET. 61/96.

PEIEHUE. Pucynok Takos:




IIycte E — cepenmna croporbl CD, (Q — cepenuna AE, FQQ 1 AE, R — TouKa mepecevdeHusl
npsmoit F'Q) co croponoit BC, P— Touka eé mepeceuenus ¢ npsmoit AB, ET | FE, RH 1 TH.
[TeperuyThb Jimct GymMaru mo MmpsiMOil — 9TO CIAEJIATh OCEBYI0 CUMMETPHUIO OTHOCUTEIBHO STOM MPSIMOIA.
Paz Touka A mepexomuT B TOUKY F, TO mpsiMasi, IO KOTOPOH MBI MEpPEeruba m, — 3TO OCh CUMMETPHUH,
TO €CTh CEepeJIMHHBIN TepIeHInKYIsp K oTpe3ky AF; y Hac Ha pucyHke 310 mpsimast F'Q). Ham myx-
Ho HaiiTh Tiomah mectuyronbinka RHTCDF. Tlo teopeme Iludaropa s tpeyronbuuka ADE,
AE = +/5/2. Ipsmoyronbusie Tpeyroabunkun ADE 1 AQF 1momo6HbI, 03TOMY

AF = AE - AQ/AD =5/8.
Tpeyronbauk F AP toxe um mogoben, nosromy AP = 2AF = 5/4, orkyna
Spap = AF - AP/2 = 25/64.
Haustee, rpeyronbank PBR Toxe uM BceM 1moobeH, nosromy RB = PB/2 = 1/8, tak kak
PB=PA—-AB=5/4—-1=1/4,

orkyna Sppr = 1/64. Hakonen, HR = BR = 1/8, tpeyroasuuk RHT nonoben tpeyroiasuuky FDE,
nosromy TH = RH - ED/FD =1/6 (u6o FD = 3/8), a 3nauur, Stgr = 1/96. OkoHuaTesbHO,

Srurcpr = Sapcp — Srap + Sper + Stur = 61/96.

5. B xBajpare n x n aexur 1014 nqomuHoIeK (KaxK/[as IOKPBIBAET JBE COCEHUE 110 CTOPOHE KJIeT-
ku). Hukakue jBe JTOMUHONIKK He MMEIOT OOIIMX TOYEK (Jarke yrioBbIX). [Ipym KakoM HamMeHBIIEM 7
9TO BO3MOXKHO?

OTBET. [Ipu n = 77.

PEIMEHUE. [IpucoeananM K KazKI0# JOMUHOIIKE YeThIpe KJIETKU CIIPaBa M CHU3Y TaK, UTOOBI OHU
00pA30BBIBAIIN MIPSIMOYTOIBHUK 2 X 3 (eC/id JTOMUHOIIKA JIEZKUT BEPTUKAILHO) mian 3 X 2 (ecam oHa
JICZKUT FOpI/IBOHTaJH)HO). ECJII/I Yy ABYX JOMHUHOIIIEK TaKNe IIPAMOYTOJIbHUKN NUMEIOT XOTA 6bI OJHY O6H.[yIO
KJIETKY, TO y JIOMHUHOIIEK ecTh 00Iasi Touka. [losromy ecim 1014 pomMuHOIIEK, HE UMEIOIINX OOIIHUX
TOYEK, YMEIAalTCs B KBajpare n X N, TO BCe HNOCTPOEHHBIE M0 HUM HPAMOYTOJBHUKUA n3 6 KJIETOK
JIOJZKHBI 0€3 HaJIOXKEeHWH HoMeniaTbest B KBajgpare (n + 1) X (n + 1), mosydenHoM JobaBiieHHEM K
KBaJIPATy N X N CTPOKU CHU3Y U cToJjOma cupasa. OTcroma

(n+1)%>6-1014 = 6084 = 782

Suauur, n = 77.

OcTajioch MPUBECTH MIPUMEP, KOIJAa 9TO BO3MOXKHO Ipu 1 = 77. s 9TOT0 MOJIOXKUM B IEPBYIO
CTPOKY JOMMHOIIKHM IOPU3OHTAJIBHO, HAYMHAS C IIEPBOY KJIETKM, C MHTEPBAJIOM B OJHY KJIETKY; BCe-
ro ux ymecrurcs 26. To ke mpojenaeM co BCEMHU OCTAJbHBIMU HEYETHBIMU cTpokamu. OOIee IHCIIO
nomuHOoIEK O6yaer Torga 26 - 39 = 1014; oHu, 04eBUIHO, HE UMEIOT ODIINX TOYEK.



11 kjacc. Peunlenus 3aga4

1. Pemure ypaBHenue

vecos3r — 1 =sinwx.

OTBET. x = 2mm, m € Z.

PEMIEHUE. Haiiném obsacTh omnpejiesieHus: MOCKOJbKY IIOJIKOPEHHOE BbIPAyKEHUE JOJIZKHO OBITh
HEOTPHUIIATEIbHO, cos 3x = 1, 3HauuT, cos 3x = 1, OTKyZa 3 MOXKET PaABHATHCI TOJIBKO 27N, n € Z.
C npyroii cropowsl, sinx = 0, orkyna * = 7k, k € Z. VI3 nepBoro ycjaoBust BUIUM, 9TO k JTOJ?KHO OBITDH
gérapiM. OKOHYATENBHO, & = 27M, TJe M — IeJIoe.

2. Kons pemmt uzobpecru mumedHbiii g3bk. st 9T0ro oH 6€péT HECKOIBKO IIUIIEK, KOTOPLIE
OBLIBAIOT 3€JIEHBIMUA U He 3€JIEHBIMU, U BLIKJIAALIBAET UX B psifl. CKOJIBKO JECATHUIIUIIEIHLIX CJIOB Oy1eT
B IIUIIEYHOM SI3BIKE, €CJIM €IMHCTBEHHOE MPABUJIO I'PAMMATHKH IJIACUT, YTO IBE 3€JIEHBbIE IINIIKU He
MOT'YT JIEXKATD TOPSII!

OTBET. 144 cjosa.

PEMWEHUE. Bynem obo3nadars 3esényio muinky OykBoit 3, a He 3esényio —Oyksoit H. s mpo-
M3BOJILHOTO HATYPAJBbHOIO 1 > 1 0003HAYMM Uepes a, YUCIO CJOB JUINHBI 7, B IIUIIEYHOM SI3BIKE.
K mpumepy, a; = 2 (ciaosa 3 u H), as = 3 (cinosa 3H, H3 u HH). s smo6oro a > 3 3amMeTnm,qto

an = Ap—1 + Gp-2.

JleficTBUTENIEHO, pa3/e M BCe CJI0BA JJINHBI 1 Ha, JIB€ TPYIIIIBL: T€, B KOTOPBIX IIepBasi IITUIITKA 36JIEHAS,
U Te, B KOTOPBIX II€pBas IIUIIKA He 3eji€Has. B cjoBe U3 BTOPO# I'PYIIBI [IOCJE IEPBON He 3eIEHON
UK MOXKET CTOATH JI000#1 Habop m3 n — 1 HIUIIKY, yJIOBJIETBOPSIONINI IPABUIY U3 YCIOBHUS, TO
€CTh JII00b0e CJIOBO TIUIIETHOIO SI3bIKa JIUHBI 1 — 1. 3HaUmUT, BO BTOpO# rpynne a,_1 cjaoo. C apyroit
CTOPOHBI, B CJIOBE U3 IEPBOl I'PYIIILI IOCJIE 3€JEHON MIUIIKU JOJKHA CTOATH HE 3eJIEHasi, & MOTOM —
JiI0b0e CJIOBO JJIMHBI 7 — 2, TO €CTh B IIEPBOI I'PYIIIE dp_o CJIOB, OTKYy/a U MOJIydaeM Tpebyemoe BbI-
pazkenue st a,. (Apyrumum ciosamu, a,, — 910 npocto uncio Pubonaaqn.) Temeps mocseoBaTebHO
HAXOIUM a3 = 5, a4 = 8§, ..., ajg = 144.

3. Haiinure Bce maphbl HATYPAJIBLHBIX THCET M U N, YAOBJIETBOPSIONINX CACTEME YPaBHEHUI

HOK(m,n) + HO[(m,n) = m + n,
m —n = 2015.

OTBET. Bosmoxkuble BapuanTsl jyist napsl (m,n): (2016, 1), (2020, 5), (2028, 13), (2046, 31),
(2080, 65), (2170, 155), (2418, 403), (4030, 2015).

PEMEHUE. I cnocob. Tlpoussenenne HOK u HO/I m00bIX ABYX HATypaJbHLIX YKUCEJ PABHO IIPO-
u3BeJIeHNIo 3TuxX guces. U3 sTtoro dakra, nepsoro ypasaenusi u teopeMbl Buera cienyer, uro HOK u
HO/JI aucen m u n sIBJISTFOTCST KOPHSIMEA TOTO YK€ ITPUBEJIEHHOTO KBaIPATHOIO TPEXUIIEHA, ITO U CAMU 171
U n, a 3HAYUT, OHU PABHBI M U N (B KAKOM-TO Topsizke). [lockosbKy m > n (13 BToporo ypaBHEHWUs!),
m — sro HOK, a n — 310 HO/I. Iloyaaercst, aro m = kn 1151 Kakoro-to HatypaJsbaoro k > 1. Torma
U3 MEPBOTO yPABHEHUS

(k—1)n=2015=5-13-31.

Takum obpazoM, n MOXKeT OBITH JIIOOBIM HATYpaJIbHBIM JeiaurejieM [ucia 2015, a m maxomurcs u3
BTOPOTO yPaBHEHUS, UTO U Ja6T YKA3AHHBIN BBIIIE OTBET.

11 cnocob. Ilycts n = ad, m = bd, rne d — ux HO/I, a aucia a u b B3ammuo npocrel. Torma HOK
paBHO abd; u3 mepBOrO ypaBHeHus nosydaeMm, uro abd + d = ad + bd, To ectb ab+ 1 = a + b, oTkyma
(a—1)(b—1) = 0. 3uaunr, xorst ObI OHO U3 unces a u b paBHo 1. Bropoe ypaBHeH1e 110Ka3bIBAET, ITO
m > n, nodromy a = 1, b > 1, To ectb m genurcda Ha n. Jlajiee Kak B IEPBOM CIIOCODeE.



4. lan ocTpoyrosibHblil Tpeyroibauk ABC. B Hém nposesenbl BeicoTbl AD 1 BE u oTMedeH IeHTP
ormmcannoi okpyzxkuoctu O. Hokaxure, uro CO L DE.
PEMIEHUE. Pucynok Takos:

O6ozuauum o = ZBAC. Tlockonbky 06a yrima AED u BDE tupsimble, deTbipéxyroibank ABDFE
— prucanubii. 3uaunt, /BDE = 180° — /BAE =180°—au ZCDFE = 180° — Z/BDFE = «a. C npyroif
croponbl, ZBOC = 2q Kak NEHTpaJbHBII yroJI, OMUPAIOIINICS Ha Ty K€ YTy B OKPYKHOCTHU, OITU-
cauHOit oKoJ10 Tpeyrosbauka ABC, aro n Briucanubiii yroa BAC. VI3 paBHOOGEIPEHHOTO TPEYTOJIHHUKA
BOC (BO = OC «kak pajuycer) HaxonuMm ZBCO = (180° —2a)/2 = 90° — a.. Ecoin reniepp K — Touka
nepecedenusi npsamMbix CO u DE, o B Tpeyrosbuuke KCD yrast KCD u KDC pasubt 90° — a u o
COOTBETCTBEHHO, 1103TOMY /DK C' — 1IpsiMOii.

5. Ilycte a, b, ¢, d > 0, a4+ b+ c+ d = 1. Jlokaxkure, 94T0O

Via+1+Vab+1++V4c+1++V4d+1 < 6.
PEMIEHUE. [Toabepém Takoe MOJTOKHUTEIHHOE UHUCJIO X, JJIsT KOTOPOT'O BBIIOJIHSIETCS YCIOBUE

a+zx > vda+ 1.

[Tockobky 00€ YacTu 3TOro HEPABEHCTBA OOJIBIIIE HYJIsA, BO3BEJACHUE B KBAJIPAT SIBJISETCS PABHOCHIIb-
HBIM TIpeoOpa3oBanueM. Bo3Bemst obe wacTu B KBaJpaT, IepeHecss BCE B JIEBYIO YacCTb U TPYIIUAPYS
cjlaraeMble, IIOJIyYUM TaKoe HePaBeHCTBO:

a? + 2z — 4)a+ (22 — 1) > 0.

OHo Gy1eT BEPHBIM, K IPUMEPY, €CJIH JUCKPUMUHAHT KBAJPATHOIO TPEXUIEHA OT @, CTOAIIErO B JIEBOM
yactu, paseH Hymo: D = 16z — 20 = 0, orkyna ¢ = 5/4. Urak, a + 5/4 > +/4a + 1; Takoe xe
HEPABEHCTBO, PA3yMeeTCsl, BBIIOIHsAeTCA U 1jist b, ¢, d. CKyiajipiBasi 9TH Y€ThIpe HEPABEHCTBA, TOJTY IUM:

a+b+ctd+4-5/4>Va4a+1+Vab+1+VAc+1+V4d+ 1.

Jlepast wacth paBHa 1 + 5 = 6, Tak Kak a + b+ ¢+ d = 1 mo ycnoBuro. OcTajgoch 3aMeTUTh, 9TO
PaBEHCTBO BO3MOXKHO TOJIBKO B ciiydae, Korjma a + 5/4 = v/4a + 1 u t.i., 10 ectb a = b = ¢ = d = 3/4,
YTO IIPOTUBOPEYUT YCJIOBUIO.



