L YPAJIbCKUI TYPHUP IOHBIX MATEMATHUKOB. BJIAJUMUP, 02-08.12.2017
Crapmas rpynna, BeicIIasi JJura, 3 Typ, pelieHusl U YKa3aHus JAJs KIOpH.
¢ OreHka B 6 6aJUIOB B KPUTEPUSAX 03HAUACT OTCYTCTBUE PEILIEHUS, €CIIM SIBHO HE OTOBOPEHO 00paTHOE.

¢ Hepasbop ciaydyaeB B KJIACCMYECKOH T€OMETPHH MPHU YCIOBHH, YTO XOTS OBl OJIMH CYIIECTBEHHBIA CITyJaid
pazobpan — npIpa He Oosiee 4 GamioB, ecinu oopatHoe He oroBopeHo. ItoT kputepuit HE OTHOCUTCS k
3a/1a4aM 1o KOMOMHATOPHOM reOMETPUH U TEOMETPHUECKUM HEPABCHCTBAM.

1. Jlano npocmoe p. /loxkadxcume, umo cyujecmeyem nepecmanoska (ai, az, ..., ap) uucen 1, 2, 3, ..., p makas,
4mo yucaa ai, aiaz, aiaxas, ..., didz...dp oarom pasHvie ocmamiku npu oeleHuU Ha )22

Pemenue. [Tomoxum ap = P, a1 = 1, a ocTaigbHbIC 8k MOCTPOMM MO UHIYKIIUH TaK, YTOOBI 8182... Ak JABAJIO MPH
neneHuu Ha P octatok K. J{yis atoro mocratouno opath ak Takum, yTo0bl (K—1)ak 6p110 cpaBHEMO ¢ K 10 MOIyITHO
p. Tak xak p mpoctoe, Takoe 8k HaiieTcs. OCTanoch 3aMETHTh, YTO BCE 8k OYIYT pa3iM4HbI, TaK KaK €CIH ak
CPaBHUMO C @m 10 MOAYJI0 P mpu K # M, o, nmepemuosxkas cpaBHenus (k—1)ax =k u m =(m—1)ax , noaydaem
m(k—1)ax = k(m-1)ax, orkyna m(k—1) = k(m-1) = m = k— npoTtuBopeumue.

¢ 3aMedeHo TObKO, 4T0 @p = 0: 0 6anros. CyliecTBOBaHHEM IEPBOOOPA3HOIO KOPHS TOJB30BaThCs 0e3
JI0Ka3aTeIbCTBa HEIb34.

2. Ha nnockocmu nposedeno 2000 npsmvlx, HUKaKue 08e u3 KOMOPLIX He NAPALIeNbHbl U HUKAKUE MPU He
npoxoosm uepe3 00Hy mouky. Jokaxcume, umo cpeou obdracmell, Ha KOMOpvle dSMu npsmvle pazoueaom
NJIOCKOCMb, MOMCHO 8b10pams 06aacms S CO Cledyiowum c8oUCMEoM. 05 11000U npamoi I, oepanuuusarowetl
S, norynnockocmu, obpasyrowanca npu nposedenuu [ u cooepaicawas S, cooepacum He MeHbule obaacmeti, 4yem
Opyaas NOIYNAOCKOCHb.

IlepBoe pemenune. PaccMoTpuM mpou3BOIbHYIO 00nacth T. s Kaxmoill mpsiMoil, ee OrpaHu4YHMBArOIICH,
MOCTaBUM CTPEJIOYKY B Ty MOJYILIOCKOCTh, B KOTOpoi obmnacteid Oombine. Eciu obmacreld TOpPOBHY, TO
CTPEJIOYKY HE CTaBUM. 3aMETHM, YTO 00JacTh S, U3 KOTOPOH CTPEIOYKU HE BBIXOIST, OYJET YAOBIETBOPATH
ycnoButo. [Tokakem, 4To Takas oOnactb S Haiimercs. Bysem aBuraTbcst W3 NMPOM3BOIBHON 00JacTH MO
CTpeJIoYKaM B COCETHHE TI0 CTOPOHE 00JIacTH. 3aMETHM, UTO [Tl K&KIOW MPSIMOM BCE CTPETIOYKU BEAYT B OJHY
CTOPOHY, MIOATOMY BEpHYThCS B IPONICHHBIE paHee o01acTu Mbl He MoxkeM. Kpome Toro, o6nacreit KoHeuHOe
KOJIMYECTBO, TIOSTOMY PaHO WM MO3IHO MBI OCTAHOBUMCS B HEKOTOPOU oOnactu S. 3HAUHT, U3 Hee HE BEAET
HU OJHOW CTpEJIOYKH, M OHa HcKoMas. Bropoe pemenume. Haz0BEM NOIYMIOCKOCTh (OTHOCHUTENHHO
MPOBEAEHHON MPSIMOM) Oosrbuioli, €CTu B HEW He MeHee MOJOBHHBI oOjacteil. Paccmorpum obmacth S,
MOKPBITYIO HAaWOOJIBIIUM KOJUYECTBOM OOJIBIINX MONyIuiockocTel. OHa — Tpebyemast. [lelicTBUTENBHO, Tak
Kak Jro0as o0acTh, rpaHHyalias ¢ S MO OTPe3Ky mpsMoit |, mokpeiTa He OOJBIIUM YUCIOM OOJBIIUX
HOJTYTIJIOCKOCTEH, & 3TO MOKET CIIYUUTHCS JIUIIb €CITU S JIEKUT B OOJBIIOHN MOTYITIOCKOCTH OTHOCHTENHHO .

3. [an pso uz 10° namnouex, éce uz komopuix usHauanbHo euiknouensl. Kascowii uz 2016 uenoeex no ouepeou
nOOX00um K 3momy psoy u nepexuodaem (mo ecmo, GblKIIOUEHHbIE BKIIOHAem, d BKIIOYEHHbLE SbIKIIOYAen)
kakue-mo 2017 noopso udywux ramnoyex. B umoee oxkazanocs, umo posHo k namnouex exnouensl. /Joxaxcume,
uymo cpeou 106wix 2017 noopsao uoywux ramnouex He donee, wem k/2 1amnouex 6Ko4eHsl.

Pemenne. [Iponymepyem 1aMIiouku cieBa HalpaBoO M MOKPACUM KaXKIyI0 JJAaMIIOUYKY B IIBET OCTaTKa €€ HoMepa
npu aeneHuu Ha 2017. 3ameTnm, 4ToO Ka)kJIblil YEIOBEK NEPEKIIIOYAET 110 OJHOM JIAMITOUKE KaK0ro 1iBeTa. Tak
KaK JIIOJIell YeTHOE KOJMYECTBO, TO B KOHIE OyJIeT TOpeTh YETHOE KOJIMYECTBO JIAMIOUYEK KaKJOro IIBETA.
3Ha4MT, €CIM B KOHIIE JIAMIIOYKH KaKOT0-TO [[BETa BKIIIOYEHBI, TO UX XOTs Obl ABe mTyku. Cpenu 2017 nmoxapsin
UAYIMIMX JaMIIOYeK MaKCHMyM OJlHa BKIJIIOUEHHAs JIaMIIOYKa PaccMaTpUBaeMOro IIBETa, TO €CTh He Oojee
MIOJIOBHUHBI BKIIIOUEHHBIX. [IpOBOIS TE e pacCy X AeHus I KaXJI0ro IIBETa, MOJIyYuM, 4To cpeau 1roobix 2017
HOPST UAYIIMX JIAMITOYEK He OoJiee K/2 BKITFOUCHHBIX, YTO U TPEOOBAIOCH

4. B mpeyeonvnuxe ABC yeon A pasen 60 °, AL — 6uccexkmpuca, D — ee cepeduna. Ilpamas, npoxooswas uepes
mouxy D napannenvno AC, nepecexaem cmopony AB 6 mouxe E. Oxazanocs, umo AC = 3AE. JJokaxcume, umo
mpeyeonvhux CEL — pasnobeopennbiil.

Pemenue. [{oxaxem, uto EL = EC. Otmernm Ha cropone AC Touku K u N, a Ha ee mpogomxkeHuu 3a C Touky
T tak, yto AK = KN = NC = CT. Tak kak no yciosuto AC = 3AE, To AE = AK. U3 napamnensnoctu ED u AC
cnenyer, utro ZEAD = 30° = ZCAD = ZADE, otkyna AE = ED.



B cuny cummerpuunoctn Touek E m K otHOCcHTenpHO OuccekTpuckl AD mmeem ED = DK. U3 toii xe
cummerpun umeeM LAKD =120°, nmosromy cmexubiii ¢ Hum ZDKN =60°. A tak kak DK = AK = KN, To
TpeyroiabHUK DKN — paBHOCTOpOHHUIA.

B tpeyronbanke ALN otpezok KD — cpennsisa muaus, moatomy NL = 2KD. Takke B Tpeyroiasauke ALT
orpe3ok ND — cpenusist nmunust, nostomy LT = 2ND. 3nauut, NL = 2KD = 2ND = LT, u B paBHOOE peHHOM
tpeyronbHuke NLT menuana LC Taxke siBisieTcst BBICOTOM, TO ecTh LACB = 90°.

B tpeyronsauke ALC npsimast ED npoxonut yepes cepenuny D croponst AL u napamnensna AC, mostomy
sBisierces cpeaneit nmuauei. Kpome toro, ED || AC L LC, 3naunt, ED — cepeauHHBIN NEpEHIUKYIAP K
otpesky LC, otkyna u cnenyer paBenctBo EL = EC.

5. [foxaxcume, umo Ons 006X  HeompuyamenvHuvlx d, b, ¢, He npesocxodswux 1,
a+b+c+2(ab+bc+ca)+3(1-a)(1-b)(1-¢)<0.

IlepBoe pemenune. Tak kak @, Db, ¢ mexar B npomexyrke or 0 g0 1, ToO
at+b+c+2(ab+bc+ca)+3(1-a)(1-b)(1-c) < atb+c+2(atb+c)+3(1-a) = +3b+3c+3<9. Bropoe pemieHue.
3ameTuM, u4TO (PYHKUHS B JIEBOW 4YacTH HEPABEHCTBA JIMHEWHA MO KaXJOH M3 IMEPEMEHHBIX, MO3TOMY
JIOCTaTOYHO MPOBEPUTH HEPABEHCTBO B MPEANOIO0KEHUH, UTO Bce nepeMeHHble paBHbl 0 miu 1. Eciu xoTs 06l
OJIHa U3 HUX paBHA 1, TO JeBas 4acTh He OoJblIe 9, Tak Kak Kaxaoe ciaraemoe He Oonbiie 1. A eciam Bce
nepemMenHble paBHbl 0, TO QYHKIUSA paBHa 3, YTO MEHbIIE 9.

6. Yepes sepuunvt A, B u C mpeyeonvruxa ABC nposedenvl napaiienvhoie npsmule la, b u le, nepecexarowue
npsamvie BC, CA u AB 6 mouxax P, Q u R coomeemcmeenno. Touxku P, Q' u R' pacnonoswcenvt na ompeskax AP,
BO u CR coomsemcmeenno maxum oopazom, umo AP = 3AP', BQ = 3BQ' u CR = 3CR'. Jloxadcume, umo
mouku P', Q' u R' nexxcam na 00Hot npsamoul.

Pemenne. 3ameTnM, 4TO U3 MPOBEACHHBIX MapallIeNbHBIX MPSIMBIX POBHO OJHA MEPECEKAET CTOPOHY, a JBE
npyrue — ux npogoipkenus. [lycts umenno BQ nepecekaer cropony AC, To ecth Touka Q JIEXKHT Ha OTpe3Ke
AC.

B cuty napamnensnocta BQ u PA tpeyronsauku BCQ u PCA mono6us1, mosTomy nipsimast CQ' mepecekaet
PA B Touke X takoii, uto PX:XA = BQ":Q'Q = 1:2. Ananorununo npsimas AQ' nepecekaer RC B Takoi Touke Y,
gto RY:YC = 1:2.

Paccmotpum tpeyronbauku XQ'A u CQ'Y. Tak kak npsimbie XA u YC napanienbHbl, TO 3TH TPEYTroJbHUKU
nono0Hbl. 3Hauut, LXQ'P'=ZCQ'R', kak yriasl Mexay COOTBETCTBEHHBIMH MEIWAHOW M CTOPOHOW B
oTIOOHBIX TpeyronbHuKax. OTcIoa u ciexyer, 9to Touku P', Q' u R' iexar Ha oTHO# MPSMOIA.

7. B npoexme «Ham eadicen xasxicovlily npunumarom yuacmue k uenogex, Hekomopwie u3 KOmopvlx U3HA4AIbHO
opyarcam medncoy coboul (60 epems npoekma Hogulx Opy3ell He 3a600sm). Kaojicowiii 0enwv scropu evieoHsem ¢
npoekma aubo 6cex mex, y K020 HA NpoeKme OCMAlOCh YemHoe YUcio opyseu, aubo écex mex, y K020 HA
npoekme 0cmanocv Heyemuoe uucio oOpyseu. Ilpodonsxcumensnocms npoekma — n OHeul. Ilpu kaxom
Haubonvuiem k opeanuzamopvl Npoexma Ha8epHAKA CMO2YyM 8bleHAMb 8CeX Y4ACMHUKOB?

Otser. Ilpu k = 2"-2. Pemenune. /Ipumep. Tloctpoum ero mo uHAyKIuU. [Ipu N =1 Bce OYEBHIHO: JABOMX
MO>KHO BBITHATB, KaK €CJIM OHH JPYXKAT, TaK M €CIH He JpyxkaT. [lycTh yTBEepXkKIeHUE yiKe A0Ka3aHo st N = K,
U JoKaxkeM ero s N = k+1. 3ameTuM, 4To KIOpH BCETIa MOXKET BBHITHATH HE MEHEE TMOJIOBHHBI YYaCTHUKOB.
T[TodToMy eci y4acTHHKOB He Gombiie, gem 2-(25-2) = 214, 10 nepexon nokasan. ITycts ux 213, Torma B
rpade 3HaKOMCTB JINOO YETHBIX, MO0 HEUETHBIX BEPIIUH OOJbIIE MOJOBHUHBI, TO €CTh HE MEHbIIE, YyeM 1.
Brirnas ux, )K10pu CHOBa OCTaBUT HE OOJIbIIe 2%-2 yenoBek. [Tycth, HaKOHEN, y HaC 2%1_2 yenosek. Torna B
CHITY YETHOCTH YHCJIa HEYETHBIX BEPIIMH HX MO0 He MeHbIle, ueM 2X, i Toraa JIopH BBITOHHT HX, THOO He
6ombie, geM 2X-2, ¥ TOT/Ia KIOPH BHITOHUT YETHBIE BEPIIMHEL. B 060MX ciTydasx ocTaHercs He Gomnpire 242
yenoBek. [lepexon mokaszaH.

Oyenxa. TlocTpouM 1o uHAyKIUK Tpad Apyx6 mus 2™1—1 uenoBek Tak, 4T0OBI MX HENb3s ObILIO PA3OrHaTh
3a N gHeH (ecnu y4acTHHUKOB OOJIbIIE, ITYCTh OCTAJIbHBIE HU ¢ KeM He Apy:kar). [Ipu n =1 gocTtaToyHO B3STH
npoctoil myts G1 AnuHbI 2. 3aMeTHM, YTO B HEM HEUETHBIX BEPIIMH HA OAHY OoJblIe, YeM YETHBIX — OyaeM
Ha3bIBaTh Takue rpadsl noresuvivu. HazoBeM nasopomom nonesznoro rpada G cnegyromuii rpad G': pucyem
psnoMm nBe konuu rpada G, xaxqoW BeplIMHE YETHOH CTENEeHM B JIEBOW KOMMM OepeM B Mapy BEpIIUHY
HEUETHOM CTENEHH B MPABOW KOMHMM M BCE BEPLIMHBI B MMapax coeluHsIeM peOpoM, a 3areM 100aBisieM OJHY
HOBYIO BEPIIMHY U coenHsEM e€ peOpOoM C HemapHOH HEYETHOM BEPUTUHOMN MPaBOM KOITHH.



HaBopor G' oGnamaer 3amedaTelbHBIM CBOMCTBOM: €CJIIM JKIOPH YJAJIUT W3 HEro HEYETHBIC BEPIIUHBI,
nonyuutcs korusi rpada G, a ecnu y€THBIE — Ta )K€ KOMUS IUTI0C OJTHA U30JIMpOoBaHHas BepirHa. Kpome Toro,
rpa¢ G' — cHOBa MOJIC3HBIH.

Bossmem Teneps rpad Gi 1 mocTpouM 1o MHAYKIIMH TTOCIIEI0BATEIHFHOCTh HABOPOTOB G2, ..., G, ..., T1€
mipu Beex N > 1 Gni1 — HaBopot Ha Gn. B rpade Gn 6yner 2"1-1 pepiumna, u 0ueBUIHO, YTO Pa3orHaTh €ro 3a
N IHEN HE NOJIYYUTCA.

¢ Ouenka u npumep no 6 6annos. IlpaBuiibHas MO MOPSAKY OLEHKA, MOJIydeHHas O€3 HMCIIOJIb30BaHUS
CO00paxKeHUs1 0 YETHOCTHU KOJIMYECTBA HEUETHBIX BeplluH: () 6an106.

8. Uppayuonanvhvie yucna X u y maxkossi, ymo éce mpu uucia xy, x>+y, Y2+x payuonanvuol. Hatioume éce
B03MOJNCHbIE 3HAYEHUS X+).

Orter. x+y = 1. [Ipumep: x=1/ 2++/2, y=1/ 2—+/2 . Pewenne. [Ipenmnonoxum, uro X+y # 1. 3ameTum, 4to
XPHY—y2X = (XHY=1)(%=Y), X2Hy2+x+y+2xy = (X+y)(X+y+1) = (x+y+1/2)>~1/4 — paumoHanbHble umcaa. M3
MOCJICTHETO TIOJIYYUM, YTO x+y:—l/2+\/F , IUIS HEKOTOPOTO PaIlMOHAIBHOIO I, KOTOpOe HE KBaJpaT
palMOHANBLHOTO 4YHcia. Torma W3 MEepBOrO0 PaBEHCTBA MOJNYYHM, YTO X—Y = p+q\/F JUIE  HEKOTOPBIX

panroHanbHBIX P 1 (. Takum oOpasom X = a+bJF Y :C+d\/F JUTST HEKOTOPBIX palMOHANBHBIX &, b, C, d,

npuueM, b u d He paBubl 0. Torna u3 ycnosust umeem: 2ab+d = 2cd+b = ad+bc = 0. TToacrapnss d = —2ab B
paBeHcTBO 2cd+b = 0, moayuaem —4abc+b = 0, orkyma ac = 1/4 (b #0 B cuny uppanuonansHoctu X) u d . [lasee,
nozcrasnss b = —2cd B ypasrenne ad+bc = 0, momyuaem ad = 2¢%d, nanee a = 2¢® u 1/4 = ac = 2¢®, orkyna
c=1/2, a=1/(4c) = 1/2. TloacraBnsss a=C = 1/2 B paBenctBo ad+bc =0, naxoaum, uyro b+d =0, orkyna
x+y = 1.



L YPAJIbCKUI TYPHUP IOHBIX MATEMATHUKOB. BJIAJUMUP, 02-08.12.2017
Crapmasi rpynna, nepBasi 1ura, 3 Typ, pellieHUusi 1 yKa3aHHs JJIs JKIOPH.
¢ OreHka B 6 6aJUIOB B KPUTEPUSAX 03HAUACT OTCYTCTBUE PEILIEHUS, €CIIM SIBHO HE OTOBOPEHO 00paTHOE.

¢ Hepazbop cinyyaeB B KJIACCUYECKOW TE€OMETPHH MPHU YCIOBHH, YTO XOTS OBl OJIMH CYIIECTBEHHBINA CITyJaid
pazobpan — npIpa He Oosiee 4 GamioB, ecinu oopatHoe He oroBopeHo. ItoT kputepuit HE OTHOCUTCS k
3a/1a4aM 1o KOMOMHATOPHOM reOMETPUH U TEOMETPHUECKUM HEPABCHCTBAM.

1. Ha Oocke Hanucano Hamypaivbhoe 4ucio. 3a 00Hy onepayuro paspeulaemcs nepecmasums e20 yug@pol 8
J1000M nopsioke (Hyau MOJNCHO cmasums 6 Haudaie), 3amem npudasums 2017, yopams nes3nauawue Hyau 8
Hauane U NONYYEeHHLIL Pe3yIbmam 6bINUCamos Ha 00CKy. Bepno au, umo 0ns n0bozo Hauanvhoeo yucia ¢
NOMOWbIO HECKONILKUX MAKUX ONePayUll MONCHO 8bINUCAmMb HA 00CKY uucio 2018?

Oteet. BepHo. Pemenne. 3adhukcupyeM IIecTyio U IATYIO ¢ KOHIA Udphl a n b (eciu umcno mensime 10°,
CHayajla CJIeJlaéM €ro MIECTU3HAYHBIM, MpUOaBUB HY)XHOE KoiuuecTBO pa3 2017). Haunem mpubaBisaTh K

nanHomy unciay 2017, He Menss mopsaaok uudp. Torma BeanunHa ab yBenunumBaercs He Goiee yeM Ha 1 wiu
obuymsiercs. He pexxe, uem uepe3 100 xo0710B, Mbl Oyem mostydath b = a+1. TIpu BIOJHEHUH 3TOTO YCIOBUS
nomeHsieM 1udpst @ u b mecramu. Bmecto yBennuenwust uncia Ha 2017, uucio yBennuuaercs Ha 2017+90000.
Tak xak (2017, 90000) =1, to 3a 2017 Takux 3aM€H Mbl MOXEM IOJIYYUTh BCE BO3MOXKHBIE OCTATKU IPU
nenennu Ha 2017. Tlpu 9TOM MBI YBETHYNM Hallle Yuciio He 6osee yem Ha X = 2017-(50-2017+90000).

IIycTh N — TepBOHAYaNbHOE 4KMCIO0, ¥ 10X > N+X. 3aMeTnM, 4TO Cpe/u MONYYEHHBIX BBIIIE YHCET eCTh
9pCII0 N1 AKOIIee TaKoil ke ocTaTok, uro u 10X Torma moce momydenus Ny GyneM TOMbKo npudasaaTs 2017
He MeHss opsnok wudp. Iocie momyuenus 10X nepectaBuM ero uuppsI, 4T0GbI MOTYIHTS 1.

2. Ha nnockocmu nposedeno 2000 npsmvlx, HUKaKue 08e u3 KOMOPLIX He NApPALleNbHbl U HUKAKUE MPU He
npoxoosm uepe3 00Hy mMouky. /okaxcume, umo cpeou obdracmell, Ha KOMoOpvle dSMu npsmvle pazousaom
NJIOCKOCMb, MOMCHO 8b10pamv 0oaacms S co cledyiowum c8oUCMEoM. 015 11000u npamoi I, oepanuuusarowetl
S, noryniockocmu, obpasyrowanca npu nposedenuu [ u cooepaicawas S, cooepaicum He MeHbuLe obaacmeti, 4em
Opyaas NOIYNAOCKOCHb.

IlepBoe pemenue. PaccMoTpuM Mpou3BONIbHYIO oOsiacTh 1. Jns Kaxmoil mpsMoi, ee OorpaHHYMBAaIOLICH,
MOCTaBUM CTPEJIOYKY B Ty MOJYIJIOCKOCTh, B KOTOpOW obsacteir Oosbie. Ecnu obnacreld mOpoBHY, TO
CTpEJIOUKY HE CTaBUM. 3aMETUM, YTO 00JIaCTh S, U3 KOTOPOM CTPEJIOYKU HE BBIXOJAT, Oy/IET YAOBIETBOPATH
ycnoButo. ITokakem, 4To Takas oOnacte S Haiimercs. Bymem aBuraThcst W3 NMPOM3BOIBHON 00JacTH TO
CTpEJIOYKaM B COCEJHHE IO CTOPOHE 00JIACTH. 3aMETHUM, YTO JUIs KaXKJI0W IPSAMOI BCe CTPEIOYKH BEAYT B OJHY
CTOPOHY, MIOATOMY BEPHYThCS B IPONIEHHBIE paHee o01acTu Mbl HE MoxkeM. Kpome Toro, o6macreit KoHeuHOe
KOJINYECTBO, MIOATOMY PaHO MJIM MO3/IHO MBI OCTAHOBUMCSI B HEKOTOPOW 00nacTH S. 3HAUUT, U3 HEE HE BEJeT
HU OJHOW CTpElIOYKH, M OHa HcKoMas. Bropoe pemenume. Haz0BEM MOIYMIOCKOCTh (OTHOCHUTENHHO
MPOBENEHHON MPSIMOM) Oorbuioli, €T B HEW HE MeHee MOJOBHHBI oOjactei. Paccmorpum obmacth S,
MOKPBITYIO HAaWOOJIBIIUM KOJUYECTBOM OOJIBIINX MONyIIockocTeid. OHa — Tpebyemast. [lelicTBUTENBHO, Tak
KaK Jrobas o0nacTh, TpaHMYaIas ¢ S Mo OTpe3Ky mpsiMoi |, mokpeiTa He OOJIBLIIMM YHCIOM OONBIINX
HOJTYTIJIOCKOCTEH, & 3TO MOKET CIIYUUThCS JIUIIB €CIIU S JICKUT B OOJIBIION MOTYITIOCKOCTH OTHOCHTEINBHO |.

3. fan pso uz 10° namnouex, éce uz komopuix usHauaibHo euikoueHbl. Kaxcowiii uz 2016 uenoeex no ouepedu
nOOX00Um K 3MOMYy pAdy U nepexuodaem (mo ecmov, GbIKIIOYEHHble BKII0YAem, d BKIIOYEHHbIE BbIKIIOYAem)
kaxue-mo 2017 nodpso udywux iamnouex. B umoze okazanocs, umo posHo k namnouex ekuouensl. [{okaxcume,
umo cpeou 1oowvix 2017 nodpsao uoywux ramnoyex He 6onee, uem k/2 1amnoyex 8K0OUEHbL.

Pemenue. [IponyMepyem 1aMnouku ciieBa HaIpaBoO U MOKPACUM KaXK/IyIO JIAMIIOYKY B IIBET OCTAaTKa €€ HoMepa
nipu AeneHur Ha 2017, 3aMeTuM, 4TO KaXKAbIid YETOBEK MEPEKITI0YAET MO OJHOM JIAaMIIOUKE KaK10ro0 1BeTa. Tak
KaK JIIOJIeil YeTHOe KOJIUYECTBO, TO B KOHIIE OyJeT ropeTh YETHOE KOJMYECTBO JIAMIIOUEK Ka)KJOTO I[BETA.
3HAYUT, €CIIM B KOHIIE JIAMIIOUYKH KaKOTO-TO I[BETa BKJIFOUYEHBI, TO UX XOTs Obl ABe mTyKu. Cpenu 2017 noapsin
UAYIIMX JaMIIOYeK MaKCHUMyM OJlHA BKIIFOUEHHAs JaMIIOYKa PaccMaTpHBaeMOro IIBETa, TO €CTh He Oolee
MOJIOBUHBI BKIIFOUEHHBIX. [IpOBOIS TE JKe pacCyKACHUS ISl KaXK0TO [BETA, TTOJIYIHM, YTO Cpeau JTro0bix 2017
HOJPSIT MIYLIHX JIAMIIOUEK He Oosiee K/2 BKIIIOYCHHBIX, 4TO U TPeOOBAIOCH

4. B mpeyeonvruuxe ABC yeon A pasen 60 °, AL — buccexmpuca, D — ee cepeduna. Ilpsamas, npoxooswas uepes
mouky D napannenvno AC, nepecexaem cmopony AB 6 mouke E. Okazanoce, umo AC = 3AE. Jlokasxcume, umo
mpeyeonviux CEL — pagnobedpennbiii.



Pemenue. [{oxaxem, uto EL = EC. Otmernm Ha cropone AC Touku K u N, a Ha ee mpogomxkenuu 3a C Touky
T tak, yto AK = KN = NC = CT. Tak kak no yciosuto AC = 3AE, To AE = AK. U3 napamnensnoctu ED u AC
cnenyer, utro ZEAD = 30° = ZCAD = ZADE, otkyna AE = ED.

B cuny cummerpuunoctn Touek E m K otHOCcHTenbHO OuccekTpuckl AD mmeem ED = DK. U3 toii xe
cummerpun umeeM LAKD =120°, nmosromy cmexubiii ¢ Hum ZDKN =60°. A tak kak DK = AK = KN, To
tpeyrobHUK DKN — paBHOCTOpOHHUIA.

B tpeyronbauke ALN otpe3ok KD — cpeansst nmunus, mostomy NL = 2KD. Taxxke B Tpeyrompauke ALT
otpe3ok ND — cpennsis muaus, nostomy LT = 2ND. 3nauut, NL = 2KD = 2ND = LT, u B paBHOOEApEHHOM
tpeyronpHuke NLT menunana LC taxxe sBusieTcs BbICOTOH, To ecth LACB = 90°.

B tpeyronsauke ALC npsimast ED npoxonut yepes cepenuny D croponst AL u napamnensna AC, mostomy
sBisierces cpeaneit nmuaueir. Kpome Ttoro, ED || AC L LC, 3naunt, ED — cepeauHHBIN NEpIEHIUKYIAP K
otpesky LC, otkyna u cnenyet paBenctso EL = EC.

5. Jloxasicume, umo 011 0ObIX  HeompuyameivHvlix a, b, ¢, He npesocxooawux 1,
a+b+c+2(ab+bc+ca)+3(1-a)(1-b)(1-)=<9.

IlepBoe pemenuwe. Tak kak @, b, ¢ mexar B npomexyrke or 0 g0 1, ToO
at+b+c+2(ab+bc+ca)+3(1-a)(1-b)(1-c) < atb+c+2(atb+c)+3(1-a) = +3b+3c+3<9. Bropoe pemieHue.
3ameTnM, 4TO (YHKIMS B JIEBOW YacTH HEPAaBEHCTBA JIMHEHHA MO KAXIOW M3 IMEPEMEHHBIX, TOITOMY
A0CTAaTOYHO IIPOBCPUTH HEPABCHCTBO B IIPCAIIOJIO0KCHUH, YTO BCC IICPCMCHHBLIC PABHLI 0 wu 1. Eciin xots OBl
OJlHa M3 HHUX paBHa 1, TO JieBas yacTh He Ooiblie 9, Tak Kak Kaxaoe ciaraemoe He Oonbmie 1. A eciu Bce
nepeMeHHble paBHbl 0, TO QyHKIMS paBHA 3, 4TO MEHbIIE 9.

6. Yepes sepuunvt A, B u C mpeyeonvruuxa ABC nposedenvt napannenvuvie npsmoie la, b u I, nepecexarowue
npamsie BC, CA u AB 6 mouxax P, Q u R coomeemcmeenno. Touxku P, Q' u R' pacnonoowcenvt na ompeskax AP,
BQO u CR coomsemcmeenno maxum obpazom, umo AP = 3AP', BQ = 3BQ' u CR = 3CR'. Jlokasxcume, umo
mouku P', Q' u R' nexxcam na 00Hot npsamotl.

Pemenne. 3ameTuM, 94TO W3 MPOBEACHHBIX MAPAJUICTBHBIX MPSIMBIX POBHO OJIHA TEPECEKAET CTOPOHY, a JIBE
npyrue — ux npogoibkenus. [lycts umenno BQ nepecekaer cropony AC, To ects Touka Q IEKUT Ha OTpe3Ke
AC.

B cuny napamensaoctu BQ u PA tpeyronsuuku BCQ u PCA nono6Hs1, nmostomy npsimast CQ' nepecekaer
PA B Touke X Takoi, uto PX:XA = BQ"Q'Q = 1:2. Ananornuno npsimast AQ' mepecekaer RC B Takoii Touke Y,
gto RY:YC = 1:2.

Paccmotpum tpeyronbauku XQ'A u CQ'Y. Tak kak npsimble XA u YC napanienbHsl, TO 3TH TPEYTroJbHUKU

nono6Hbl. 3Haunt, LXQ'P'=ZCQ'R', kak yriasl MeXay COOTBETCTBEHHBIMH MEIHWAHOW M CTOPOHOW B
noJ00HBIX TpeyroiapHUKax. OTciona u cienyert, 9to Touku P', Q' u R' nexar Ha ogHOM npsMoi.

7. B npoexme «Ham eadicen xadxcowviiy npunumaiom yuacmue 2017 uenosex, Hekomopwvie U3 KOMOPbIX
UBHAYATILHO OpYdHcam medxncoy coooll (60 8pems npoekma Ho8blx Opy3ell He 3a8005am u He ccopsamcsi). Kaowcouvlil
O€eHb JHCIOPU BbICOHAEM C NPOeKma aubo 8cex mex, y Ko2o Ha NPoeKme 0CMAIoCh YemHoe Yucio opyseil, oo
8cex mex, y Koeo Ha npoekme 0CManioCh HeuemHoe 4ucio opyseil. Bepro au, umo scropu modcem oeticmeogamay
maxkum obpazom, umo nocie 10 uzenanuil Ha npoexkme HUKO20 He OCMAaHemcA?

OrtBer. Bepro. Pemienne. JlokaxkeM 1o HHAYKIIUN Oosee o0l (akT: eciy B MPOEKTe yyacTBYeT He Ooiiee
212 genosek (N> 1), To MOKXHO BBI'HAThH BCexX 3a He Oomee ueM N msrHammii. Tak kak 21'-1>2017, Tem
caMbIM OyZeT JIoKa3aHO W yTBepaeHue 3amauun. [Ipu N = 1 Bce 0YeBHIHO: ABOMX MOXHO BBITHATh, KaK €CIIH
OHHU JIpYyXaT, TaK U eclii He Ipykat. [lycTh yTBepkIeHHe yKe JoKa3aHo Ut N = K, 1 JokaxeM ero st N = k+1,
3aMeTHM, 4TO JKIOPH BCETIa MOXKET BHITHATH HE MEHEE IOJIOBUHBI y9aCTHUKOB. [103TOMY ecin y9acTHHKOB He
6ombie, gem 2-(24-2) = 2¢"1-4, 10 mepexon nokasan. Iycts ux 2¥*1-3. Toraa B rpade 3HaAKOMCTB TG0 YETHBIX,
1100 HEYETHBIX BEPIIMH OOJIBIIE MTOJIOBHHEI, TO €CTh HE MEHbIIE, YeM 1. BhIrHaB ux, )KIOpH CHOBA OCTaBUT HE
6onbme 2%-2 yenosek. Ilycth, HakoHen, y Hac 212 genmomek. Torma B cHIy YETHOCTH YMCIA HEUYETHBIX
BEPIIMH UX 60 He MeHbIle, ueM 2X, M TOT/Ia KIOPU BBITOHMT UX, 00 He GonbIie, yeM 22, i Toraa KIopH
BHITOHNT USTHBIE BEPIIMHBL B 06OMX CiTydasx ocTaHeTcss He 6Gonbmie 2X-2 uemoBek, 4TO M 3aBepHIaeT
JI0Ka3aTeIbCTBO.

8. Uppayuonanvuvie uucna X u y maxkosvl, ¥mo éce mpu yucia xy, x>+y, Y2+x payuonanvuol. Hatioume éce
B03MOJHCHbLE 3HAYEHUS X+Y.



Orter. x+y = 1. [Ipumep: x=1/ 2++/2, y=1/ 2—+/2 . Pewenne. [Ipenmnonoxum, urto X+y # 1. 3ameTum, 4to
X2HY—y?X = (X+y—1)(X=y), X2+y>+x+y+2xy = (X+y)(x+y+1) = (x+y+1/2)°>~1/4 — panuonaneHele uncia. M3
MOCIEHEr0 MOMYIHM, YTO X+ Y =—1/2++/I, W1 HEKOTOPOrO PALMOHANBHOTO I, KOTOPOE HE KBaIpaT
pannuoHaNIbHOrO YHciaa. Torga W3 IMEpBOTO PABEHCTBA IMOJNYYHM, YTO X—Y = p+q\/F JUISL  HEKOTOPBIX

painroHanbHBIX P U (. Takum oOpa3zoM X = a+bJF Y :C+d\/F JUISE HEKOTOPBIX palMOHAIBHBIX &, b, C, d,

npudem, b u d ve pasusr 0. Torga u3 ycinosus umeem: 2ab+d = 2cd+b = ad+bc = 0. IToacrasnas d = —2ab B
paBenctBo 2cd+b = 0, moaygaem —4abc+b = 0, orkyma ac = 1/4 (b #0 B cuny uppaumonansHocTs X) u d . [lanee,
nozcrasnss b =—2cd B ypaBrenne ad+bc = 0, momyuaem ad = 2¢%d, nanee a = 2¢® u 1/4 = ac = 2¢®, orkyna
c=1/2, a=1/(4c) = 1/2. TloacraBnsss a=C = 1/2 B paBenctBo ad+bc =0, naxomum, uyro b+d =0, orkyna
x+y = 1.



L YPAJIbCKUI TYPHUP IOHBIX MATEMATHUKOB. BJIAJUMUP, 02-08.12.2017
Crapumas rpynna, BTopas Jiura, 3 Typ, pelieHus ¥ YKa3aHusl JJIsl ’KIOPH.
¢ OreHka B 6 6aJUIOB B KPUTEPUSAX 03HAUACT OTCYTCTBUE PEILIEHUS, €CIIM SIBHO HE OTOBOPEHO 00paTHOE.

¢ Hepasbop ciayyaeB B KJIACCHYECKONH T€OMETPUH MPHU YCIOBHUHU, YTO XOTS OBl OJUH CYIIECTBEHHBIN Cclydait
pazobpan — npIpa He Oosiee 4 GamioB, ecinu oopatHoe He oroBopeHo. ItoT kputepuit HE OTHOCUTCS k
3a/1a4aM 1o KOMOMHATOPHOM reOMETPUH U TEOMETPHUECKUM HEPABCHCTBAM.

1. Ha Oocke nanucano HamypaivbHoe 4ucio. 3a 00Hy onepayuro paspeulaemcs nepecmasums e2o yugpul 8
J1000M nopsioke (Hyau MOJNCHO cmasums 6 Haudaie), 3amem npudasums 2017, yopams nes3nauawue Hyau 8
Hauane u NONYYEeHHbLL Pe3yIbmam 6blNUcamov Ha 00CKy. Beprno au, umo 011 1106020 HauanvbHoeo uucia ¢
NOMOWbIO HECKOTILKUX MAKUX ONEePaAyULl MONXCHO 8bINUCAMb HA 00CKY yucio 20187

Oteet. BepHo. Pemenne. 3adhukcupyeM IIecTyio U IATYIO ¢ KOHIA Udphl a n b (eciu umcno mensime 10°,
CHayajla CJIeJlaéM €ro MIECTU3HAYHBIM, MpUOaBUB HY)XHOE KoiuuecTBO pa3 2017). Haunem mpubaBisaTh K

nanHomy unciay 2017, He Menss mopsaaok uudp. Torma BeanunHa ab yBennumBaercs He Goiee yeM Ha 1 wiu
obuymsiercs. He pexxe, uem uepe3 100 xo0710B, Mbl Oyaem mosaydath b = a+1. [Ipu BeIOJHEHUH 3TOTO YCIOBUS
nomeHsieM 1udpst @ u b mecramu. Bmecto yBennuenwust uncia Ha 2017, uucio yBennuuaercs Ha 2017+90000.
Tak xak (2017, 90000) =1, to 3a 2017 Takux 3aM€H Mbl MOXEM IOJIYYUTh BCE BO3MOXKHBIE OCTATKU IPU
neneunu Ha 2017. [Ipu 3TOM MBI YBETUUHM Hallle 4uciio He 6osiee yem Ha X = 2017-(100-2017+90000).

IIycTh N — TepBOHAYaNbHOE 4KMCIO0, ¥ 10X > N+X. 3aMeTnM, 4TO Cpe/u MONYYEHHBIX BBIIIE YHCET eCTh
9yCII0 N1 IAKoIIee TaKoil ke ocTaTok, uro u 10X Torma moce momydenus Ny GyneM TOMbKO Mpu6asaaTs 2017
He MeHss nopsok mudp. Iocae momydenns 10X mepectaBum ero mugpsl, 4ToGbl MONY4HTH |, HOCIIE Yero
npubasum 2017.

2. Ha cmone cmosim o0ge kop3unku, 6 xomopwix aexcam 1001 u 2017 nupooickos. I[lems u Bacs xo0sm no
ouepeou, Hauunaem llems. 3a x00 uepok b6epem u3 1100O0U KOP3UHKU (HEHYIe80e) YemHOe YUCIO0 NUPOHCKOE,
NONOBUHY U3 HUX Cbedaem, a OCMABULYIOCS NOJIOBUH)Y NepeKaaobléaem 8 Opy2yio Kop3uHky. Ilpoucpvieaem ne
umerowuti xooa. Kmo evlucpvieaem npu npasunvhou uepe?

Ortser. Ilets. Pemenne. IlepBeiv xonom Ilete HyxHO B35Th U3 BTOpOM KOp3uHKHU 678 nupokkoB. [Tocne 3Toro
B Heil ocranercss 1339 nupoxkoB, B nepBoi kop3uHe ux craner 1340, u ouepenp xona mnepeiner k Bace.
[TokakeM Terepb, YTO €CIM B KOP3WHAX M M N MUPOKKOB, U |[M-N| < 1, To mobexnaer Bropoii. Crparterus
BTOpPOTO Urpoka Oyner cuMMeTpuuHa. Eciiy nepBblil, ckaxeMm, B3sJ1 28 MUPOKKOB U3 NEPBON KOP3UHBI, TO BO
BTOPOH KOp3MHE CTaHeT a+Nn >a+m-12>m mupoxXKoB, U BTOPOH MOXET B3ATh OTTyAa 2a MUPOXKOB: B
pe3yspTaTe B KOP3MHAX OKaKeTCs N—a U M—a nupoxkKoB. IIoOHATHO, 4TO NpH TakoW cTpaTeruu BTOPOM Bcernaa
MOKET ClIeJaTh X0/, a 3HAYUT, BBIUTPAET.

3. an pao uz 108 namnouex, éce uz komopuix usHauanbHo uikmoyvenst. Kascowiii uz 2016 yenosex no ouepeou
nOOX00um K 3momy psAoy u nepexniodaem (mo ecmov, GblKIIOUEHHblE BKII0YAEn, d BKIIOYEHHbIE BbIKAIOYAEM)
kaxue-mo 2017 nodpso udywux ramnodex. B umoze okazanocs, umo posHo k namnouex exknrouensi. [{oxaxcume,
umo cpeou noowvix 2017 nodpsad uoywux ramnoyex He 6onee, uem k/2 namnoyex 8KI0OUeHbL.

Pemenne. [IpoHyMepyeM J1laMIIOUKHM CJEBA HANPABO M MOKPACHM KAXKIYIO JIAMIIOYKY B LIBET OCTaTKa MpPHU
nenenuu Ha 2017. 3aMeTHM, 4TO KaXKAbI YE€TOBEK MEPEKIIIOYAET MO OJTHOM JJAMITOYKE Ka)K10To 1BeTa. Tak Kak
JIOJIE YeTHOE KOJTUYECTBO, TO B KOHIIE OYJET TOpeTh YeTHOE KOJTMYECTBO JIAMIIOUEK KaXKIOTO IIBETA. 3HAYMT,
€CJIM B KOHIIE JJaMIIOYKH KaKOTr0-TO [[BETa BKJIKOYEHBI, TO UX XOTs Obl ABe Tyku. Cpeau 2017 moapsii uaymmx
JaMIOYeK MAaKCHMYyM OJIHA BKIIOUCHHAs JIaMIIOYKa PacCMAaTPUBAEMOTO IIBETA, TO €CTh HE 0OJiee MOJOBUHEI.
[IpoBoas Te ke paccy AEHUs ISl KaKI0ro LBETA, MOJy4YrM, 4To cpeau 2017 moapsa uaymmx JaMrnodeKk He
Oosee k/2 BKITIOUEHHBIX, YTO M TPeOOBAJIOCH

4. B mpeyeonvruuxe ABC yeon A pasen 60 °, AL — buccexmpuca, D — ee cepeouna. Ilpsmas, npoxooswas uepes
mouky D napannenvrno AC, nepecexaem cmopony AB 6 mouxe E. Oxazanocs, umo AC = 3AE. JJokasxcume, umo
mpeyzonvrux CEL — pagrnobedpennbiii.

Pemenne. /lokaxem, uto EL = EC. Ormerum Ha ctopone AC touku K u N, a Ha ee npogomkenun 3a C Touky
T Tak, uto AK = KN = NC = CT. Tak kak no yciosuto AC = 3AE, To AE = AK. U3 napayimensaoct ED u AC
cnenyer, utro ZEAD = 30° = ZLCAD = ZADE, otkyna AE = ED.



B cuny cummerpuunoctn Touek E m K otHOCcHTenbHO OuccekTpuckl AD mmeem ED = DK. U3 toii xe
cummerpun umeeM LAKD =120°, nmosromy cmexubiii ¢ Hum ZDKN =60°. A tak kak DK = AK = KN, To
TpeyroiabHUK DKN — paBHOCTOpOHHUIA.

B tpeyronbanke ALN otpezok KD — cpennsisa muaus, moatomy NL = 2KD. Takke B Tpeyroiasauke ALT
orpe3ok ND — cpenusist nmunust, nostomy LT = 2ND. 3nauut, NL = 2KD = 2ND = LT, u B paBHOOE peHHOM
tpeyronbHuke NLT menuana LC Taxke siBisieTcst BBICOTOM, TO ecTh LACB = 90°.

B tpeyronsauke ALC npsimast ED npoxonut yepes cepenuny D croponst AL u napamnensna AC, mostomy
sBisietes cpenneit nmuaueir. Kpome toro, ED || AC L LC, 3naunr, ED — cepeauHHBIN NEpIEHIUKYIAP K
otpesky LC, otkyna u cnenyer paBenctBo EL = EC.

5. Pewume cucmemy ypasnenuil [X]—y =2[y]-z=3[z]-x= % .
1 1 1 o
OtBer. X=2——, y=1——, z=1——. Pemenne. O0603HaYNM 11 y10OCTBa YHCIO OyKkBOii a.
2017 2017 2017

Nmeem y=[x]-a, z=2[y]-a, x=3[z]-a. Ilockompky 0<a<1, orcioma cueayer, uro [y]=[x]-1,
[2] = 2[y]-1 = 2[X]-3, [X] = 3[z]-1 = 6[x]-10. 13 mocneanero paBencTsa HaxoauM [X] = 2, a U3 OCTaIbHBIX —
[y] =[z] = 1. Otcrona noacTaHOBKOW HaMICHHBIX I[CJIBIX YACTECH B YCIOBHUE MOJIy4acTCsl OTBET.

6. Yepes sepuunvt A, B u C mpeyeonvruuxa ABC nposedenvl napanneivhvie npsamoie la, b u le, nepecexarowue
npsamvie BC, CA u AB 6 mouxax P, Q u R coomeemcmeenno. Touku P', Q' u R' pacnonoscenvl na ompesxax AP,
BO u CR coomsemcmeenno maxum oopazom, umo AP = 3AP', BQ = 3BQ' u CR = 3CR'. Jloxascume, umo
mouku P', Q' u R' nexxcam na 00Hot npsamoul.

Pemenne. 3ameTnM, 4TO U3 MPOBEACHHBIX MapallIeNIbHBIX MPSIMBIX POBHO OJHA MEPECEKAET CTOPOHY, a JBE
npyrue — ux npogoipkenus. [lycts umenno BQ nepecekaer cropony AC, To ectb Touka Q JIEXKHT Ha OTpe3Ke
AC.

B cuty napamiensaocta BQ u PA tpeyronsauku BCQ u PCA mono6usb1, mosTomy nipsimast CQ' mepecekaet
PA B Touke X takoii, uto PX:XA = BQ"Q'Q = 1:2. Ananorununo npsimas AQ' nepecekaer RC B Takoi Touke Y,
gto RY:YC = 1:2.

Paccmotpum tpeyronbauku XQ'A u CQ'Y. Tak kak npsimble XA u YC napanienbHbl, TO 3TH TPEYTroJbHUKU
nono0Hbl. 3Hauut, LXQ'P'=ZCQ'R', kak yriasl MeXay COOTBETCTBEHHBIMH MEIWAHOW M CTOPOHOW B
oTIOOHBIX TpeyronbHuKax. OTCIoa u ciexyer, 9to Touku P', Q' u R' texar Ha oTHO MPSMOIA.

7. B mpoexme «Ham eadicen kaogicowitiy npunumarom yuacmue 300 uenosek, nexomopwvie U3 KOMOPHIX
UBHAYATILHO OpYHcam mexHcoy cooou (60 8pemst NPOeKma HO8bIX Opy3ell He 3a8005m u He ccopsamcs). Kaowcoviti
0€eHb JCIOPU BbICOHSIEM ¢ NPOEKmMa Ub0 6cex mex, y K020 Ha NpoeKme 0CmaioCh Yemuoe yucio opysetl, oo
8cex mex, y K020 Ha npoeKme oCmanoCs Heyemuoe Yucio opyseu. Moanu au y4acmuuku noOpy*cUmscs nepeo
HAuaiom npoeKkma mak, ymoowl yepes Heoelio, He3asUCUMO Om OeltiCmeUll JHCIopU, XOmb KMo-HUOYOb U3 HUX
2apaHmupo8anHo ocmaics Ovl Ha npoekme?

Orteer. Mornu. Pemenne. [IpencraBuM koMnaHuio B BUje rpada, rie BeplinHaMHU sIBJISIIOTCS JIIO/U, a pedpa
MIPOBOJISITCSI MEXTY ApYy3bsMH. [1ycTh ecTh rpad G, B KOTOPOM MOPOBHY BEPIITUH YETHOW U HEYETHOW CTETICHH.
HazoBem ydeoenuem takoro rpada cnenyromuii rpap G': pucyem psgom nBe konuu rpaga G u 3aTeM Kax1oi
BEpILMHE YETHON CTENeHH B JIEBOW KONUU OepeM B Iapy BEpIIMHY HEUETHOM CTENEHHU B MPaBOil KOMUH, U BCE
BEpIIMHBI B apax coequnseM pedpom. [lonydennsiii rpag G' obnanaeT 3ameyarenbHbIM CBOMCTBOM: YTO ObI €
HUM HH CJIeTIANIO JKIOpH, U3 Hero moydutcs komus rpada G! Kpome toro, B HeM Tak ke, Kak U B G, MOpoBHY
BEPIINH YETHOM U HEYETHOH CTENEeHH.

Bozemem Teneps rpad Gi Ha 4 BepmmHax U 3 pedpax, 00pa3yromux IpocToit myTs umHe 3. [Ipu momorn
olepaluu yaBoeHus OyaeM rocienoBarenabHo nomyyars u3 Gi rpad Gz, u3 Gz rpad Gz, u tak nanee no Gz, B
KOTOpoM OyzeT Kak pa3 28 =256 BepmmH. Tereps 10cTaToyHO MOAPYXKUTH 300 y4acTHHUKOB Tak: 44 1mycTh
OCTaHyTCsl coBceM 0Oe3 npy3el, a ocTanbHbIX 256 moapyxum coriacHo rpady G7. Temepp, kak Obl HH
JIeCTBOBAJIO JKIOPH, TTOCTIE TIEPBOTO AHSI 0Opa3yercs rpad 3HakoMcTB Ge (HE cunTasi, BOSMOXKHO, 44 HU C KeM
HE TOJPYKUBIIMXCS), mocie BToporo Gs, U Tak fanee, mocie mecroro AHga Gi, a mocie cexpMoro JHs Ha
IPOEKTE OCTAHYTCS KaK MUHMMYM J[BOE.

8. B cobpanuu couunenuu H.JI. Xyooeo 10 momos. Bo écex momax noposHy cmpanuy, a Hymepayus CmpaHuy
8 COOpaHUU COYUHEeHUN CKBO3HASA (MO eCMb 8 KANCOOM Ccledylouem mome Hymepayus Cmpanuy Ha4uHaemcs ¢
yucaa, Ha 1 6onbue2o Homepa nociedHell cmparuysl npedsbioywezo moma). Modxxcem au maxk oKa3amuvcs, Ymo
OJ151 KAKUX-MO HAMYPAIbHbIX X, Y CMPanHuysl ¢ Homepamu 2x, 2y, 3x, 3y, 8x, 8y éce nonanu 6 pazuvle moma?



OtBer. He moxet. Pemenue. ITycts B Tome N ctpanui. Torna u3 HepaBeHCTB 8X < 10N, 8y < 10N cnenyer,
410 3X < 4N 1 3y < 4N, a 3Ha4UT BCE CTpaHUIIBI 2X, 2Y, 3X, 3Y HAXOATCS B TIEPBBIX YeThIpeX ToMax. He ymaisst
oOmurHoCTH, B MepBOM ToMe Haxoautcs 2X. 3HauuT 2X < N, Ho orcrona 8X < 4N, a 3HauuT B mepBhIX 4 TOMax
JIOJDKHBI pacrioaratbest yxe S crpanut 2X, 2y, 3X, 3y, 8X, mpoTuBopedue.
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Munagmas rpynmna, Beiclas JIura, 3 Typ, pelieHusi ¥ yKa3aHus JJIS )KIOpH.
¢ OreHka B 6 6aJUIOB B KPUTEPUSAX 03HAUACT OTCYTCTBUE PEILIEHUS, €CIIM SIBHO HE OTOBOPEHO 00paTHOE.

¢ Hepasbop ciayyaeB B KJIACCHYECKONH T€OMETPUH MPHU YCIOBHUHU, YTO XOTS OBl OJUH CYIIECTBEHHBIN Cclydait
pazobpan — npIpa He Oosiee 4 GamioB, ecinu oopatHoe He oroBopeHo. ItoT kputepuit HE OTHOCUTCS k
3a/1a4aM 1o KOMOMHATOPHOM reOMETPUH U TEOMETPHUECKUM HEPABCHCTBAM.

1. Ha cmone cmosm 06e KOp3UuHKU, 8 KOMOPBIX Jledcam m u 1 RUPOAHCKO8. []ea uspoxa xoosam no ouepeou. 3a
X00 ucpox bepem u3 KOP3UHKU (HeHYNe80e) YemHoe UYUCIO NUPOICKOS, NONOBUHY U3 HUX cbedaem, d
0CMasuwiyocs NoloSuUHy nepekiaovigaem 8 Opyeylo Kopsuuky. Ilpoucpvieaem He umerowuii xoda. Kmo
gvlupbigaem npu NPasuUIbHoU uzpe?

Orter. IIpu |[m-n|> 2 BeIMrpsIBaeT MepBbIi, a mpu [M-N| <1 — Bropoii. Pemenne. CHauyaga paccCMOTPUM
ciydaii, korma [m-n| < 1. B sTtoM ciydae crparerwss BTOpOro Mrpoka OyaeT cumMmerpuuHa. ECIid IepBbIid,
CKa)XeM, B3sJ1 28 TUPOKKOB M3 TIEPBOM KOP3UHBI, TO BO BTOPOI KOP3WHE CTaHET a+Nn > a+m—1 > M mupokKoB.,
U BTOPOH MOKET B3SITh OTTYy/a 28 MUPOKKOB: B PE3yJbTaTe B KOP3MHAX OKAXKETCS N—a U M—a MUPOKKOB.
[ToHSITHO, YTO MPU TaKOW CTPATErHH BTOPOM BCETa MOXKET CIENaTh X0/, a 3HAYUT, BHIUTPAET.

[Myctp Teneps M-n =d > 2. Torna nepesiii Bo3bMeT 2K mupoxkkoB, rae 3k — Onmkaiiiee k d kparHoe 3
(To ectb, |3k—d| < 1). B pesynbrare B KOp3uHax craHeT M—2K u N+K MUPOKKOB, a Pa3HOCTh TUX YHCEI IO
Moyito He Oonee 1. Kak mokaszaHo Bbllle, B 3TOI CUTyallMH BEIMTPAET BTOPOM, KOTOPBIN B UCXOTHOM UTPe ObLIT
TIEPBBIM.

¢ Pazo0pan TosibKO cityuaii, koraa [m-n| < 1: 4 6ana.

2. Jlano npocmoe p. Joxkasxcume, umo cywecmayem maxds nepecmanoska (ai, az, ..., dp) uucen 1, 2, 3, ..., p,
ymo uucia ai, a1dz, a1a2az, ..., a1a2...8p 0ArOM pasHvie OCMAMKU NPU OLEeHUU HA P.

Pemenne. [Tonoxum ap = p, a1 = 1, a octanbHble 8k HOCTPOUM 110 MHJYKIUU TaK, YTOOBI a182... 8k JaBaJIO IpU
nerneHny Ha P octatok K. Jliist aToro gocrarouno Opath ax Takum, yto0sl (k—1)ak 6pu10 cpaBHEMO ¢ K 110 MOYITHO
p. Tak xak p mpocToe, Takoe ak HaiieTca. OCTanoch 3aMETHTh, YTO BCE 8k OYIYT pa3iIH4HbI, TaK KaK €CIH ak
CPaBHHMO C 8m 10 MOIYJIIO P mpH K # M, To, mepemHoxast cpaBHeHust (K—1)ax =k u m =(m-1)ax , nonay4aem
m(k—1)ax = k(m-1)ax, orkyma m(k—1) = k(m-1) = m = k— npoTtuBopeune.

¢ He MOACHCHO, YTO MOXXHO ACIUTH 110 mod p— dblpa 64 6a/ma, HO €CJIM TOACHCHUC C XOOY AaHO — IBIPbI
HECT.

3. B npoexme «Ham eagicen kadicowvitiy npunumarom yyacmue 2017 uenosex, Hexomopwvle u3 KOMOPbIX
UBHAYATILHO OpYHcam mexHcoy cooou (60 8peMst NPOeKma HO8bIX Opy3ell He 3a800sim u He ccopsamcs). Kaowcowiti
0€eHb JCIOPU BbICOHSIEM ¢ NPOEKmMa 1Ub0 6cex mex, y K020 Ha NpoeKme 0CmaioCh Yemuoe Yucio opysetl, oo
8cex mex, y Ko2o Ha NpoeKme 0Cmaiocy Heyemuoe 4ucio opyseil. Beprno nu, umo srcropu modxcem oeticmgeosams
maxum oopazom, umo nocie 10 usenanuii Ha npoekme HUK020 He ocmaHemcs?

OTtBer. Bepro. Pemenne. JlokaxxeM o HHAYKIIMK OoJiee oOmmii (DakT: eciii B MPOEKTE yJyacTBYeT HE Ooiiee
2™1_2 yenosek (N> 1), To MOKHO BEITHATh BceX 3a He Gonee ueMm N msrHanuil. Tak kak 211> 2017, Tem
cambIM OyZIeT I0Ka3aHO W yTBepxkaeHue 3aaauu. [Ipu N = 1 Bce 04eBUIHO: JBOMX MOXHO BBITHATh, KaK €CIU
OHHU JIPYXaT, TaK U ecii He npykat. [IycTh yTBepIeHHe yKe J0Ka3aHo i N = K, U gjokaxkeM ero st N = k+1,
3aMeTuM, 4TO JKIOPU BCET/Ia MOKET BBITHATH HE MEHEE MOJIOBUHBI YUaCTHUKOB. [109TOMY eclii y4acTHUKOB HE
6ombme, gem 2-(24-2) = 214, 10 mepexon nokasan. ITycts ux 2¥*1-3. Torna B rpade 3HAKOMCTB THO0 YETHBIX,
1100 HEUETHBIX BEPIINH OOJIbINE MOJIOBHUHBI, TO €CTh HE MEHbIIIE, ueM 1. BEITHaB UX, )KIOpU CHOBA OCTAaBHT HE
Gonpure 2“2 wenosek. ITycth, HakoHel, y Hac 2"—2 uenosek. Torja B CHIIy YETHOCTH YMCIA HEUETHBIX
BEPIINH HX MO0 He MeHbIIe, 4eM 2X, 1 TOT1a KIOpPH BEITOHHT HX, THOO He GobIne, yeM 22, i Tor/a KIopH
BEITOHUT Y&THBIE BEPUIMHEL. B 060MX crlydasx ocraHercss He Oombime 2X-2 uyenoBek, 4TO W 3aBepiuacT
JI0Ka3aTeIbCTBO.

4. Ha oocke 100x100 ommeuena 201 knemxa. Okazanocs, ymo eciu 06e OmmeyeHHble KIemKU Cmosm 6 00HOU
cmpoke (cmonbye), mo 6ce KiemKu Mol CMPoKU (cmonoya) mexncoy 3mumu Kiemrkamu moxice ommedens.
Yemy paeno HaumeHvuiee YUCIO PA3IUYHBIX K8AOPpaAmo8 2X2 (803MOJNCHO, Nepecekanwuxcs), 6ce Kiemixu
KOMOpbuIX ommedetvl?



Otgert. 2. Pemienne. PaccMoTpuM mapbl COCETHUX 10 TOPU3OHTATN OTMEUYCHHBIX KJIETOK. 3aMETUM, YTO €CIIN
KaKHe-TO S U3 ITHX Map OKA3aIKMCh B OJJHOM Mape COCETHUX CTOIOIIOB, TO MO YCIOBHUIO BCE MAPBI KIIETOK MEXKIY
STUMHU MapaMu oTMeueHbl. [loaToMy, B paccMaTpuBaeMbIX ABYX CTOJN0Iax He MeHee S—1 kBampaTtoB 2x2. B
0001 CTpoKe, coaeprkaiieil t OTMEUEHHBIX KIIETOK, OyeT He MeHee t—1 Takux map, mo3ToMy, MPOCYMMHUPOBAB
0 BCEM CTpOKaMm, moiyduM, uro Bcero map He menee 201-100 = 101. Ilycrs tji+1 —— KoOJIHMUYECTBO map
COCEIHUX OTMEYEHHBIX KIIETOK, jexamux B i-om u (i+1)-om cronbuax. Torma, Kak Mbl JI0Ka3aiH,
ty, 2+...+ta9, 100 > 101, cemoBarenbho, (t1,2—1)+...+(teg, 100—1) > 2. DTO 03HAYAET, YTO CYIICCTBYET XOTs ObI JBA
HMCKOMBIX KBajipaTa 2x2.

Ilpumep. OtmeruM 199 KIETOK B HIDKHEH CTPOKE M JICBOM CTOJIOIIE, MTOCTE Yero J00aBUM K HUM elle JBe
COCEIHUE C JICBBIM KpaeM KJIETKH BO BTOPO CHHU3Y cTpoke. O4eBUIHO, 37IeCh POBHO JBa KBajpara 2x2.

¢ Toubko oTBeT ¢ ipuMepoM: 2 b6ara. ToabKo oreHKa: 6 Oan108.

5. Ha oocke nanucano mamypanbHoe yucio. 3a 0OHy Oonepayuio paspeuwiaemcs nepecmasums e20 yu@pol 6
J11000M nopsioke (Hyau MOJNCHO cmasums 6 Hauaie), 3amem npudasums 2017, yopams ne3nauawue Hyiu 8
Hauane u NONYYEeHHbLL Pe3yIbmam 6blNUcCamov Ha 00CKy. Bepno au, umo 011 1106020 HauanvbHoeo uucia ¢
HOMOWBIO HECKOILKUX MAKUX ONEPAYUll MONCHO 8blnucams Ha 0ocky yucio 2018

Ortser. Bepno. Pemenne. 3adukcupyem mecTyio M IATYI0 ¢ KoHIA Hudpsl @ u b (ecu uucno mensie 10°,
CHayajla CJejaeM ero MIECTU3HAYHBIM, MPHOAaBUB HY)XHOE KoiaudecTBO pa3 2017). Haunem mpubaBisaTh K

nanHomMy yuciy 2017, He Mensist mopsaaok mudp. Torna BenmuunHa ab yBennuuBaetcs He 6ojiee yeM Ha 1 win
obuymsercs. He pexe, uem uepe3 100 xom0B, Mbl OyaeM nonydatsh b = a+1. IIpu BBIMOJIHEHUH 3TOTO YCIOBHS
nomensieM udpsi @ u b mecramu. Bmecto yBennuenust uncia Ha 2017, uucio yBennuuaercst Ha 2017+90000.
Tak xak (2017, 90000) = 1, to 3a 2017 Takux 3aM€H MBI MOXEM IOJIYYUTh BCE BO3MOXKHBIE OCTATKU IMPHU
nenennu Ha 2017. [Ipu 3TOM MBI YBETMYMM Hallle Yucio He Ooiee yem Ha X = 2017-(100-2017+90000).

IIycTh N — TepBOHAYaNbHOE 4MCi0, ¥ 10X > N+X. 3aMeTnM, 4TO Cpe/u MONYYEHHBIX BBIIIE YHCET €CTh
YHCII0 N1 Jarolee TaKoH jKe OCTAaTOK, YTO U 10%. Torma mocie noJyiyueHus N1 Oyaem ToibKo npubasisats 2017
He MeHss mopsanok mudp. Iocne momydenns 10X mepectaBum ero mudpsl, 4To6H HONYYHTH 1, MOCTE 4ero
npudasum 2017.

6. Mooicno u paccmasums yucaa 1, 2, 3, 4, ..., 100 no kpyay 6 maxom nopsioke, umo éce cymmol no 10 uoywux
nOOPsA0 uucen 0asanu pasiuynvie ocmamxu om oenenusi va 100?

Ortser. Het. Pemienne. IIpeanonoxum, yncia Tak pacctaBuTh yaanock. [Ipocymmupyem Bce 100 rpymnm u3 10
CTOSIIIMX MOJps yucen. Torga ¢ ofHOM CTOPOHBI, OCTATOK OT JefieHHs 3Toil cymmbl Ha 100 Oyner paBeH
OCTaTKy CYMMBI BCE€X BO3MOXKHBIX 0CTaTKOB OT nieneHust Ha 100, T. e. 50. C apyroii CTOpOHBI, KAKI0€ YHCIIO Ha
OKpY)KHOCTH OyJieT mocuuTaHo poBHO 10 pa3, mo3ToMy 3TOT OCTATOK OyJEeT paBeH yAeCATEpPEHHOMY OCTaTKy
OT JienieHust cyMmmbl Becex uucen oT 1 1o 100 wa 100, T. e. 0. [IpotuBopeune.

1
7. JInst nonoscumenbHulx yucesi X u y, MeHbUUX eOUHUYbl, OOKANCUME HePABEHCME0 XY +—+2> X+—+ Yy +—.
Xy X y
Pemenne. YMHOXHB 00€ 4acTH HEPaBEHCTBA Ha XY, Tocie mpeodpazosanus momydnm (Xy+1)? > (xy+1)(x+y).
PaznenuB Ha Xy+1, momyuum Xy+1 > x+y < (1-x)(1-y) > 0. [TocnenHee HEpaBEHCTBO OUEBUIHO.

8. Buympu pasnobeopennoeo mpeyeonrvhuxa ABC ¢ yenom A, pasuvim 110 ommeuwena mouxa M. Oxazanoco,
ymo «BCM = 30°u «CBM = 259 Haiioume yeon AMB.

Ortger. 85°. Pemmienne. OTMeTnm BHYTpH TpeyroabHuka ABC Touky N takyto, uto ZCBN =30°u ZBCN = 25°.
Torna ZABN = ZNBM = 5°. O603Hauum yepe3 K touky nepeceuenus nyueit BN u CM. U3 cooOpaxennii
cuMMeTpun o4eBHIHO, yTo AK — Ouccektpuca yrima A tpeyromsauka ABC. To ects ZBAK = 55°. Torma u3
cyMMmBI yriioB TpeyroiabHuKa ABK momygaem, uto ZAKB = 120°, a u3 cymmsl yrioB Tpeyroiabanka BKC — uro
/BKM = 120°. CnenoBatenbno, tpeyroibHukn ABN u MBN paBHBI 10 CTOpoHE M ABYM yrjiam, OTKyJa
AB = BM u tpeyronsauk ABM paBaoOeapennsiii. Ho Torna Z/AMB = (180°-ZABM)/2 = 85°.

¢ Tonwko otBet: 0 bannos.



L YPAJIbCKUI TYPHUP IOHBIX MATEMATHUKOB. BJIAJUMUP, 02-08.12.2017
Muapmas rpynmna, neppasi JJura, 3 Typ, pelieHusi 1 yKa3aHus JJIs KIOPH.
¢ OreHka B 6 6aJUIOB B KPUTEPUSAX 03HAYAET OTCYTCTBUE PEIICHUS, €CIIH SIBHO HE OTOBOPEHO 00paTHoE.

¢ Hepazbop ciaydyaeB B KJIACCHYECKOW T€OMETPHUH IMPHU YCIOBHH, YTO XOTS OBl OJIMH CYIIECTBEHHBINA CITyJaid
pazobpaH — npIpa He Oosiee 4 GamioB, ecnu oOparHoe He oroBopeHo. ItoT kputepuit HE OTHOCUTCS k
3a/1a4aM 1o KOMOMHATOPHOM reOMETPUH U TEOMETPHUECKUM HEPABCHCTBAM.

1. Ha cmone cmosm 06e KOp3UuHKU, 8 KOMOPBIX Jledcam m u 1 RUPOAHCKOS. []ea uzspoxa xoosam no ouepeou. 3a
X00 uepox bepem u3 KOP3UHKU 084 NUPOICKA, OOUH U3 HUX Cbedaem, a 6Mopol nepekiaoviéaem 6 Opyzyro
kop3unky. Ilpouepvieaem ne umerowuii xooa. Kmo eviuepvieaem npu npasuibHou uepe?

Orter. [IepBblil BRIMTPHIBACT B CICAYIONIMX CIyYasX: €CJIU M U N KMEIOT OJJUHAKOBBIC OCTATKHU OT JICJICHUS Ha
3, HO pa3Hble OCTATKU OT JCNICHHs Ha 2, WM €CIHM M U N MMEIOT Pa3Hble OCTATKH OT JCJCHUSA Ha 3, HO
OJIMHAKOBBIC OCTATKH OT jejcHus Ha 2. Pemenune. Bosmoxxubl Tpu koHeuHbix nmosuimu: (1, 0), (0, 1) u (1, 1).
B pe3yiibTate urpbl OCTaToK OT JeJIeHHss M—N Ha 3, OY4EBUIHO, HE MEHSIETCSI, @ 3HAYUT, BCEr/1a IIOHITHO, B KAKYIO
U3 TO3UIUI MBI momajgeM B pesynbrate. OT NEHCTBUH MTPOKOB 3TO HE 3aBHCUT, TaK KaK KaXIbIM XOJOM

KOJINYECTBO MUPOKKOB yMeHbIIaeTcs Ha 1. Takum oOpazom, mpu M=n (mod 3) KOHEYHOH OyneT no3uuus

(1, 1), Toraa nepBbIii BHIMTPHIBAET, €CJM M+N HEYETHO, & BTOPOH — eClik 4yeTHO. [Ipr M 1 N, He CPaBHUMBIX 110
MoayIto 3, KoHeuHoM Oyzaet onHa u3 no3unwmii (1, 0) u (0, 1), a 3HaYUT, NEPBBI B ITOM CITy4yae BBHIUTPHIBACT,
€cJIi M+N YeTHO, a BTOPO — €CJIM HEYETHO.

¢ 3aMedeHO TOJILKO COXPAaHCHUEC OCTaTKa I10 MOAYJIIO 3: 2 banna.

2. K namypanvHomy uucny 3a 0OHY onepayuro ModxicHo aubo npubasums 2017, 1ubo eviuepkHymv e2o
NOCNIeOHIO Yudpy, eciu yugp xoms owvl 08e. [lokasxcume, ymo makumu Onepayuamu u3 106020 HamypaibHO20
YUCIIA MOJNICHO NOJLYyUUms yucino, kpamuoe 2017.

Pemenne. [TycTh rcxomHoe uncio N-3uauHo. [Iprbasum k Hemy uucio 2017 posro 10" pas, 3aTemM BeIYepKHEM
nociensaue N uudp 1 noaydum uucio 2017.

3. B npoexme «Ham eadicen kaxcowiy npunumarom yuacmue 400 uenogex, nekomopvie u3 KOMOPbIX
UBHAYATILHO OpYdHcam medncoy coooll (60 8pems npoekma Ho8blx Opy3ell He 3a8005am u He ccopsamcsi). Kaocouvlil
O€eHb JHCIOPU BbICOHAEM C NPOeKma aubo 8cex mex, y Ko2o Ha NPoeKme 0CMAanoCy YemHoe Yucio opyseil, oo
6cex mex, y KoeO HA NpOeKme OCMANOCh Heyemuoe qucio opyseil. Jlokascume, uymo HCiopu Modicem
oelicmeogams Maxkum 0o6pasom, umo nocie 8 uzeHanull Ha npoexkme HUKO20 He OCIMAHEmCs.

Pemenue. [I0HATHO, UTO KaXKbIi I€HD )KIOPU MOXKET BBITHATh HE MEHEE MOJIOBUHBI OCTABUIMXCSl YYACTHUKOB,
a €CJIM YHUCIIO OCTaBUIMXCS YYaCTHUKOB HEUETHO, TO OoJiee 1mosoBUHBL. [103TOMY OHO MOXET T0OUTHCS, YTOOBI
moclie MepBOro JIHS B MpPOeKTe ocTanock He Oonee 200 uenoek, mocie BToporo — He Oozee 100, mocrne
TpeThero — He 6osee 50, mocne yeTBEpToro — He OoJee 25, mocie msToro — He 6oisee 12, mocne mecToro —
He Oouiee 6. Ecnu ux octanocsk 5, )KI0py 4YeTBEPTHIM U3THAHUEM CMOXKET BBITHAThH XOTsI Obl TPOUX, a €U 4 Win
MEHBIIIE — HE MEHee MOJIOBUHBL. Toraa mocie ceAbMOro JIHsI Y9aCTHUKOB OCTaHEeTCs He OOJbIIE IBYX, KOTOPHIX
0JIarOTOIYYHO BBITOHST BEYEPOM IISITOTO JHS, OyAh OHU 3HAKOMBI WM HE3HAKOMBI. ECIN ke TocIie mecToro
JHS OCTaJloch 6 YENOBEK, TO B CHIy TEOpPEMBI O YETHOCTH 4YMCIa HEYETHBIX BepIIMH rpada B rpade ux
3HAKOMCTB €CTh XOTS Obl 4 BEPIIMHBI OJHOW YETHOCTH, U MOTOMY XKIOPU TaK)KE€ CMOXET OCTaBUTH IOCIIE
CeILMOr0 JHS He OoJiee IBOUX.

4. Ha oocke 100x100 ommeueno 200 knemok. Okazanocs, ymo eciu 08e OmmeueHHble KIemKU CMosim 6 0OHOU
cmpoke (cmonbye), mo 8ce KiemKu Mol CMPOKU (CMoaoYa) mMexHcoy dMumMu KIemKamu moxice ommeueHs.
Hoxkaoicume, umo cywecmsyem keaopam 2 x2, 8ce KiemKu KOMOPbIX OMMeUeHbi.

Pemenne. HpeI[HOJ'IO}KI/IM IIPOTUBHOC. PaCCMOTpI/IM napel COCCAHUX IO T'OPHU30HTAIIM OTMEYCHHBIX KIJICTOK.
3aMeTuM, YTO €ClTi KaKue-TO JIBE U3 ITHX Map OKa3alUCh B OJTHOW Mape COCEIHUX CTOIOIOB, TO MO yCIOBHIO
BCC Mapbl KJICTOK MCKAY 3THUMH IIapaMH OTMCUCHBLI, U B34B JIFOOBIE JABC M3 HUX, COCCAHHUEC IIO BCPTHUKAIIH,
MOJTYYMM MCKOMBIN KBajpart. CienoBaTesibHO, UMeEETCsl Bcero He Oomee 99 takux map. C Apyroi CTOpOHBI, B
T000H CTPOKE, CoMleprKaIieit t OTMEUeHHBIX KIIETOK, OyeT He MeHee t—1 Takux map, mo3ToMy, IPOCYMMHPOBAB
0 BCEM CTpOKaM, Mmojaydum, 4to Bcero nap ve meree 200—100 = 100. [IpotuBopeune.



5. B coopanuu couunenuti H.JI. Xyoozo 10 momos. Bo ecex momax noposny cmpauuy, a Hymepayus Cmpanuy
8 COOpaHUU COYUHEHU CKBO3HAA (MO eCMb 8 KANCOOM Clledyloujem mome Hymepayus CmpaHuy Ha4uHaemcs ¢
yucna, Ha 1 6orvue2o Homepa nociedHell cmparuysl npedvloyujeco moma). Mooicem au maxk oKazamvcs, 4mo
OJ151 KAKUX-MO HAMYPAIbHbIX X U Y Cmpanuybl ¢ Homepamu 2x, 2y, 3x, 3y, 8x, 8y 6éce nonanu 6 pazuvlie moma?
Mooicem nu max oxazamucs, Ymo 0Jis1 KAKUX-mo HAmypaibHulX X U Yy CMpanuysl ¢ Homepamu 2x, 2y, 3x, 3y, 8x,
8y 6éce nonanu 6 paznvie moma?

OtBer. He moxet. Pemenue. ITycts B Tome N ctpanun. Torna u3 HepaBeHCTB 8X < 10N, 8y < 10N cnenyer,
410 3X < 4N 1 3y < 4N, a 3HaYUT BCE CTpaHUIIBI 2X, 2Y, 3X, 3y HAXOATCS B IIEPBBIX YeThIpeX ToMax. He ymaisst
001IHOCTH, B IepBOM ToMe Haxoautcs 2X. 3Hauut 2X < N, Ho oTcrona 8X < 4N, a 3HauuT B NepBbIX 4 TOMaX
JIOJDKHBI pacriosaratbest yxe S crpanui 2X, 2y, 3X, 3y, 8X, mpoTuBopedue.

6. Mooicro u paccmasums yucaa 1, 2, 3, 4, ..., 100 no kpyzy 6 maxom nopsioke, umo éce cymmul no 10 uoywux
noops0 yucen 0asaiu paziudHvle ocmamxu om oenenus Ha 100?

Ortser. Het. Pemienne. IIpeanonoxum, yncia Tak pacctaBuTh yaanocs. [Ipocymmupyem Bce 100 rpymnm u3 10
CTOSIIIIMX TOAPsT uncea. Torma ¢ OQHOW CTOPOHBI, OCTATOK OT JeieHHUs 3Toi cymMbl Ha 100 Oyzaer paBeH
OCTaTKy CYMMBI BCE€X BO3MOXKHBIX O0CTaTKOB OT aenienus Ha 100, T. e. 50. C apyroii CTOpOHBI, KaX10€ YUCIIO HA
OKPYXKHOCTH OyJlieT nmocuutano poBHO 10 pa3, mo3TOMyY 3TOT OCTaTOK OyAET paBeH yJAeCATEPEHHOMY OCTaTKy
OT JienieHusi cymmbl Becex yucen ot 1 1o 100 na 100, T. e. 0. [IpotuBopeune.

1
7. [Inst nonosicumenbHulxX yucei X u 'y, MeHbUUX eOUHUYbl, OOKANCUME HePABEHCME0 XY +—+2> X+—+ Yy +—.
Xy X y
Pemenne. YMHOXHB 00€ 4acTH HEPaBEHCTBA Ha XY, Tocie mpeodpazoBanus momydum (Xy+1)? > (xy+1)(X+y).
PaznenuB Ha Xy+1, momyunm Xy+1 > x+y < (1-x)(1-y) > 0. ITocnenHee HEpaBEHCTBO OYEBUIHO.

8. Buympu pasnobdeopennoeo mpeyeorvhuxa ABC ¢ yenom A, pasuvim 110 ommeuwena mouxa M. Oxazanoco,
ymo «BCM = 30°u «CBM = 25° Haiioume yeon AMB.

Ortger. 85°. Pemmienne. OTmMeTnm BHyTpu TpeyroabHuka ABC Touky N takyto, uro ZCBN =30°u ZBCN = 25°.
Torna ZABN = ZNBM = 5°. O603Hauum yepe3 K touky nepeceuenus ayueit BN u CM. U3 cooOpaxenuii
cUMMeTpun o4eBHIHO, yTo AK — Ouccektpuca yrina A tpeyronsauka ABC. To ects ZBAK = 55°. Torma u3
cyMMmBI yriioB TpeyroiabHuka ABK momygaem, uto ZAKB = 120°, a u3 cymmsl yrioB Tpeyroiabauka BKC — uro
Z/BKM = 120°. CnenoBatenbHo, TpeyrosbHukn ABN u MBN paBHBI 10 CTOpoHE M ABYM yrjiam, OTKyJa
AB = BM u tpeyronsauk ABM paBroOenpennsiii. Ho Torna ZAMB = (180°-£ZABM)/2 = 85°.



L YPAJIbCKUI TYPHUP IOHBIX MATEMATHUKOB. BJIAJUMUP, 02-08.12.2017
Muaamas rpynna, BTopasi Jiura, 3 Typ, pelieHus ¥ yKa3aHusl ISl AKIOPH.
¢ OreHka B 6 6aJUIOB B KPUTEPUSAX 03HAUACT OTCYTCTBUE PEILIEHUS, €CIIM SIBHO HE OTOBOPEHO 00paTHOE.

¢ Hepazbop ciaydyaeB B KJIACCHYECKOW T€OMETPHUH IMPHU YCIOBHH, YTO XOTS OBl OJIMH CYIIECTBEHHBINA CITyJaid
pazobpan — npIpa He Oosiee 4 GamioB, ecinu ooparHoe He oroBopeHo. ItoT kputepuit HE OTHOCHUTCS k
3a/1a4aM 1o KOMOMHATOPHOM reOMETPUH U TEOMETPHUECKUM HEPABCHCTBAM.

1. Ha cmone cmosam 0se kop3urku, 8 komopwix aexcam 20172017 u 20172018 nupooickos. Ilems u Bacs xoosm
no ouepeou, nauunaem Ilems. 3a x00 uepox bepem u3 KOp3umKu (HeHyniesoe) yemuoe HUCiO NUPOIHCKOS,
NONOBUHY U3 HUX Cbeddaem, a OCMABULYIOCs NONI0BUHY NepeKladbleaem 6 opyayio Kopsunky. Ilpouepvieaem ne
umerowuii xooa. Kmo evluepwvieaem npu npasunvhoii uepe?

OtBer. Bacs. Pemenne. Kaxnpim cBonM xozoM Bacs meiicTByeT Tak, 4TOOBI TOCIE €r0 X0/a KOJIMYECTBA
MUPOXKKOB B TPYIIAX OTIMYAINCh He Oojee yeM Ha 1. [lycTh pasHHIAa MKy KOTUYECTBAMU IMHPOXKKOB B
rpymmnax nepen Bacuubim xomom pasHa d > 1. Torga Bace HysxHo HaiiTi Ommkaiimee Kk d kpataoe 3 uncio 3K
(ono otiuyaercst ot d He Oosiee yeMm Ha 1), ¥ 3aTeM U3 OOJIBIIEH TPYNIBI B3Th 2K MUPOIKKOB, 2 B MEHBIIIYIO
n00aBuTh K. Terepp pazHuila MeX 1y TpyIIaMi YMEHBIIWIACH Ha 3K, a 3HAUUT OKa3aiach B MPOMEXKYTKE OT —1
1o 1.

3ametuM, uTo [leTst cBorM X010M (BKJIIOYAst U MEPBBIii), UMes JIBE TPYIIIILI C pa3HOCThIO OT —1 110 1, 00s13an
M3MEHUTh PA3HOCTh HAa KpaTHOE 3 HEHYJEBOE YUCIIO, a 3HAYUT, PA3HOCTh BBIMJIET U3 auarna3ona ot —1 go 1, u
Bacs cMmoxeT neiicTBOBaTh MO CBOEH CTpaTeruu. Tak Kak Urpa paHo WM MO3/IHO 3aKOHUYUTCSI — BBIMTPHIBACT
Bacs.

2. Hamypanvuvle wucna m u n maxoswi, umo m*°X'+m-+n oenumcs na mn. [Joxaxcume, umo m+n denumcs na
m2.

Pemenne. 13 ycnoBus scHO, 9To N gemutes Ha M. Ilycts n = km. Umeem m?%Y+(k+1)m nemurces na km?, otkyna
m?%18+(k+1) nenurcs va km, oTkyna k+1 nemmres Ha m. OcTanock 3aMeTHTh, uto M+n = (k+1)m.

3. B npoexme «Ham eadcen kaxcowiy npunumarom yuacmue 300 uenogex, Hekomopvie u3 KOMOPbIX
UBHAYATILHO OpYdHcam medncoy coooll (60 8pems npoekma Ho8vlx Opy3ell He 3a8005am u He ccopsamcsi). Kaowcouvlil
O€eHb JHCIOPU BbICOHSEM C NPOeKma aubo ecex mex, y K020 HA NPoeKme 0CMAloCh YemHoe Yucio opyset, oo
6cex mex, y KoeO HA MpoeKme OCMANIOCh HeuemHoe 4Yucio opyseil. [lokascume, 4mo JHCIOPU MOdCEm
oelicmeogams maxkum 0o6pasom, ymo nocie 8 uzeHanull Ha npoexkme HUKO20 He OCIMAHEmCs.

Pemenne. [ToHATHO, YTO KaXKbIi 1€HB JKIOPH MOXKET BHITHATh HE MEHEE MOJIOBUHBI OCTABIIMXCS YUaCTHUKOB,
a €CJIM YHMCIIO OCTaBIIMXCS YYaCTHUKOB HEUYETHO, TO Oosiee MoJIOBUHBL. [103TOMY OHO MOXKET TOOUTHCS, YTOObI
10CJIe TIEPBOTO JIHSA B MPOEKTE OcTaock He Oosee 150 uenoBek, mocie BTOporo — He Oosiee 75, mocie TpeTbero
— He 6ouee 37, mocie yeTBEpTOoro — He Oonee 18, mocne msaToro — He Oosiee 9, mocie mecToro — He 0oJee
4, mocne cenpMoro — He 0Oojee 2, KOTOPBhIX OJIarornoylydHO BBITOHST BEYEPOM BOCHBMOIO JHS, OyAb OHU
3HAKOMBI WM HE3HAKOMBI.

4. Ha oocke 100x100 ommeueno 200 knemok. Oxkazanocs, ymo eciu 06€ OMmMeyeHHble KIeMmKU CIMOAm 8 0OHOU
cmpoke (cmonbye), mo 8ce KiemKu Mot CMPOKU (CMoadya) mexncoy dMumu KIemKamu moxice ommeueHs.
Hoxkaoicume, umo cywecmgyem keaopam 2 x2, 8ce KilemKu KOMopblxX OmMMeueHbl.

Pemenmne. Hpe}lHOJ’IO}KI/IM IMPOTHUBHOC. PaCCMOTpI/IM mapel COCCAHUX IO T'OPHU30HTAIIM OTMCUCHHBIX KIICTOK.
3aMeTHM, YTO €CJIH KaKHUe-TO JIBE M3 ATHX Map OKa3aJlKMCh B OJJHOM Mape COCETHUX CTOJIOIOB, TO MO YCIOBUIO
BCC Mapbl KJICTOK MCXKAY 3THUMH IIapaMH OTMCUCHBLI, U B34B JIFOOBIE JABC U3 HUX, COCCAHUC II0 BCPTHUKAIH,
MOJIyYMM MCKOMBIH KBajpaT. CiemoBarebHO, UMeeTcsl Bcero He Oosiee 99 Takux map. C Apyroit CTOpoHBI, B
Jr000H CTpOKe, colepxaiieii t OTMEYeHHBIX KIIETOK, Oy/IeT He MeHee t—1 Takux map, o3ToMy, MPOCYMMHPOBAB
10 BCEM CTPOKaM, TOJTyduM, 4To Bcero map He Menee 200—-100 = 100. [TporuBopeune.

5. B cobpanuu couunenuu H.JI. Xyooeo 10 momos. Bo écex momax noposHy cmpauuy, a Hymepayus cmpanuy
8 cCOOpaHUuU COYUHEeHUl CKBO3HASA (MO eCMb 8 KANCOOM Cledylouem mome Hymepayus Cmpanuy Ha4uHaemcs ¢
yucaa, Ha 1 6onbue2o Homepa nociedHell Cmpanuybl npeovioyuwe2o moma). Modxcem au maxk oKa3amsvcs, 4mo
OJ151 KAKUX—MOo HAMYPAIbHbIX YUCeN X U Y Cmpanuysl ¢ Homepamu 2x, 2y, 3x, 3y, 8x, 8y 6ce nonanu 6 pasHvie
moma?



OtBer. He moxet. Pemenue. ITycts B Tome N ctpanui. Torna u3 HepaBeHCTB 8X < 10N, 8y < 10N cnenyer,
410 3X < 4N 1 3y < 4N, a 3Ha4UT BCE CTpaHUIIBI 2X, 2Y, 3X, 3Y HAXOATCS B TIEPBBIX YeThIpeX ToMax. He ymaisst
oOmurHoCTH, B MepBOM ToMe Haxoautcs 2X. 3HauuT 2X < N, Ho orcrona 8X < 4N, a 3HauuT B mepBhIX 4 TOMax
JIOJDKHBI pacrioaratbest yxe S crpanut 2X, 2y, 3X, 3y, 8X, mpoTuBopedue.

6. Mooicro u paccmasums yucaa 1, 2, 3, 4, ..., 100 no kpyey 6 maxom nopsioxe, umo éce cymmul no 10 uoywgux
noops0 yucen 0asaiu paziuitvle ocmamxu om oenenus Ha 100?

Ortser. Het. Pemienne. IIpeanonoxum, uncia Tak pacctaBuTh yaanock. [Ipocymmupyem Bce 100 rpynmn u3 10
CTOSIIIIMX TOAPsT yncea. Torma ¢ OQHOW CTOPOHBI, OCTAaTOK OT JeieHHUs 3Toi cymMbl Ha 100 Oyzaer paBeH
OCTaTKy CYMMBI BCE€X BO3MOXKHBIX 0CTaTKOB OT jieneHust Ha 100, T. e. 50. C apyroii CTOpOHBI, KXKI0€ YMUCIIO Ha
OKPYKHOCTH OyJIeT mocuuTano poBHO 10 pa3, mo3TOMy 3TOT OCTaTOK OYJET paBeH yAecATepEHHOMY OCTaTKY
OT JienieHust cymmbl Beex yucen ot 1 1o 100 na 100, T. e. 0. IIpoTuBopeune.

1 1 1
7. Jns nonosjcumenbHulx yucen X Uy, MeHbUUX eOuHUuYybl, 00Kaxcume Hepagencmeo Xy +—+1>—+—.

Xy Xy
Pemenne. YMHOKUB 00€ 4acTH HepaBeHCTBA Ha Xy, moiyumm (Xy)?+Xy+1 > x+y. IlepeHocs Bce uIeHBI B
TIPaByIO 4acTh M pasjaras Ha MHOXKHTEIH, TI0NTydaeM o4eBHIHOe HepaBeHCTBO (Xy)2+(1-X)(1-y) > 0.

8. Ocnosanue BC pasnobedpennoco mpeyzonvhuuxka ABC 6onbuie e2o 60K08blx cmopoH. B mpeyzonvhuke
npogenu ouccekmpucy BE. U3 mouku C nposenu nepnenoukyiap Kk npsamou BE, on nepecex npooondiceHue
cmoponvt AB 6 mouke P. Ilpsmas PE nepecexaem cmopony BC 6 mouxe S. JJoxaxcume, umo BS = SP.

Pemenne. Touku C u P cumMmeTpuuHbl OTHOCUTEIBHO MpsiMoii BE. T103TOMY OTHOCHTENIBHO TOW ke MpsMoin
cummetpuaHbl B Touku S = PE M BC u A = CE n BA. CaenoBarensno, /BPS = ZACB = ZABC, otkyna u
cnenyer, uro BS = SP.



L YPAJIbCKUI TYPHUP IOHBIX MATEMATHUKOB. BJIAJUMUP, 02-08.12.2017
Munagmas rpynmna, TpeTbs JIMra, 3 Typ, pelieHusi 1 yKa3aHus A5l KIOpPH.
¢ OreHka B 6 6aJUIOB B KPUTEPUSAX 03HAUACT OTCYTCTBUE PEILIEHUS, €CIIM SIBHO HE OTOBOPEHO 00paTHOE.

¢ Hepazbop ciaydyaeB B KJIACCHYECKOW T€OMETPHUH IMPHU YCIOBHH, YTO XOTS OBl OJIMH CYIIECTBEHHBINA CITyJaid
pazobpaH — nbIpa He OoJiee 4 OamioB, ecnu oOparHoe He oroBopeHo. ItoT kputepuit HE OTHOCUTCS k
3a/1a4aM 1o KOMOMHATOPHOM reOMETPUH U TEOMETPHUECKUM HEPABCHCTBAM.

1. Ha cmone cmosm 0ge xop3unku, 6 komopwix nedxcam no 2017 nupooickos. Ilems u Bacs xo0sm no ouepeou,
Hauunaem Ilems. 3a xo00 ucpox Oepem u3 KOp3UHKU 084 NUPOIICKA, OOUH U3 HUX Cbeddem, d 6Mmopol
nepeknaovigaem 8 opyeyro Kopsunky. Ilpouepvieaem ne umerowuti xooa. Kmo eviuepvieaem npu npasunivHoti
uepe?

OtBer. Bacs. Pemenne. Jlenas xozpl, cuMMeTpuunbie xogam Iletu, Bacs nobuBaercs mosunmu (1, 1), B
koropoiu Ilers npourpeiBaer.

2y  (y=x(y+1)
X(y=X) 2y°

2. Hamypaﬂbﬁble yucia x u'y makoensl, 4mo ducia yeljble. Haztioume ece 6o3moorcnvie

SHAYEHUA Yucei x u y.

OtBer. X =y =1. Pemenne. [lo ycnoBuIO CYIIECTBYIOT HaTypaibHble U H V Takue, 4yTo 2y = UX(Y—X) H
2vy? = (y+1)(y—X). Jens BTOpoe paBEeHCTBO HAa NEPBOE M yMHOXAas NOTOM 00e 4acTH Ha UX, HOJydaeMm
2Uvxy = y+1, otkyna y = 1, Tak kak uHaue y+1 < 2y< 2uvxy. [Ipu y = 1 umeem 2UvX = 2, otkyna X = 1.

¢ Tounbko otBet: 0 6annos.

3. B npoexme «Ham eadicen KadxcOwiily npuHumaiom yuacmue 42 uyenoseka, HeKOmopvle U3 KOMOPbIX
UBHAYATILHO OpYHcam medxHcoy coOou (60 8pemst NPOeKma HO8bIX Opy3ell He 3a800sim u He ccopsamcs). Kaowcoviti
0eHb JACIOPU BbI2OHSIEM ¢ NPOEKMa IUb0 6cex mex, y K020 Ha NpoeKme 0CMaioCh Yemuoe Yucio opysetl, oo
6cex mex, y K020 HA NpoeKkme OCMAloCh HeyemHoe yucio opyseil. Jlokadicume, umo HClOpU MOdcem
0eticmeosams maxKum 00pazom, 4mo nocie 5 U3eHaHUull Ha NPoeKme HUKO20 He OCMAHEeNmCsl.

Pemenne. B cuny 4€THOCTH 4Kciia HEUETHBIX BEpIIMH B rpade 3HaKOMCTB Ha 42 BepIIMHAX HE MeHee 22
BEPILIMH OJJHON YeTHOCTH. [IoaTOMYy mocie nepBoro U3rHaHUs KIOPU MOXKET OCTaBUThH He Oonee 20 yesoBek.
Briraas Ha BTOpoii IeHb HE MEHBIIIE MOJIOBUHBI U3 HUX, KIOpH ocTaBUT He Oosee 10 yenoBek. Ecinu ux ocranock
10 umm 9, KIOpHU CMOXKET BBITHATh XOTs ObI MATEPHIX, a €CJIN 8 WK MEHbIIE — He MEeHee MOJIO0BUHBL. B mobom
cllydae I0CJIe TPEThero M3rHAHUs OHO CMOXET OCTaBUTh He Oosiee 5 uenoBek. Eciu ux ocranocs 5, xropu
YeTBEPTHIM U3THAHUEM CMOJKET BBITHATh XOTs Obl TPOMX, a €I 4 WM MeHbllle — He MeHee M0JI0BUHBL. Toraa
10CJI€ YETBEPTOTO JIHS YYAaCTHUKOB OCTAHETCS HE OOJbIle JBYX, KOTOPBHIX OJAroroydHO BBITOHST BEYEPOM
HATOTO JIHS, Oy/1b OHU 3HAKOMBI MJIM HE3HAKOMBI.

4. 30 yuenuxog npomymeposamvi 8 KiaccHom dicypHane uuciamu om 1 0o 30. Kaowcowiti uz Hux 3aa6un:
«Kaowcowiii, y koco Homep umeem c¢ moum obwuil oerumenv, donvwui I, unocoa epém!». Onpedenume
HaubobUlee 803MONCHOE YUCTIO YUEHUKO8, KOMOPble HUK020a He 8DYM.

Otger. 15. Pemenue. Pazo6ném yuennkoB Ha niapsr: (1, 2), (3, 4), ..., (29, 30). B nmape He MoxkeT ObITh OoJiee
OJIHOTO BCerJa ropopsiero npasay. [lpumep Ha 15: Bce yueHUKH ¢ YETHBIMU HOMEPAMH.

¢ Tonbko oTBeT ¢ npumepoM: 2 6arna. ToNbKO oLieHKa: 6 6annos.

5. B cobpanuu couunenuu H.JI. Xyooco 10 momos no 500 cmpanuy radicoviti. Bo écex momax noposHy
CmMpanuy, a Hymepayusi Cmpanuy 8 coOpanuy COYUHeHull CK8O3HAas (Mo ecmv 8 Kai oM Cledyiouem mome
HyMepayus Cmpanuy Ha4uHaemcs ¢ yucia, Ha I bonvuezo Homepa nocieoHell Cmpanulybl npeovlOyue2o moma,).
Moodwcem nu max okazamucs, Ymo O0Jis KaKUX-mo HAMypaibHblX Yucen X Uy Cmpanuysl ¢ Homepamu x, 2x, 11x,
¥, 3y, 5y 6ce nonanu 6 pazHvie moma?

Oteer. He moxer. Pemenne. ITo yciaosuio 11X <5000 = x <5000/11, 2x < 10000/11. 3nauut, cTpaHuiia X
JI0JDKHA OBITH B MEPBOM TOME, 2X — BO BTOPOM, a Y — camoe paHHee, B TperbeM. Ho Torma y > 1000 =
5y > 5000, u cTpaHULIBI ¢ TAKKM HOMEPOM B COOpaHUM COYMHEHUI HET.

6. Moowcno u paccmasums uucna 1, 2, 3, 4, ..., 30 no kpyey 6 maxom nopsioke, umo 6ce 30 cymm nap coceoHux
yycen 0asanu paziuyHvle ocmamku om oenerus Ha 30?



OtBert. Het. Pemienune. [Ipeanonoxum, yncia Tak paccTaBUTh yaanock. [I[pocymmupyem Bece 30 map cTosimumx
psanom yucen. Toraa ¢ 0JHOM CTOPOHBI, OCTATOK OT JAETEHUS 3TON CyMMbI Ha 30 OyJeT paBeH OCTaTKy CyMMBI
BCEX BO3MOKHBIX OCTaTKOB OT AeieHus Ha 100, T. e. 15. C apyroi CTOpOHBI, KaK10€ YUCIO HA OKPYKHOCTH
OyJeT MOCYUTAHO POBHO JBAXJBI, MIOATOMY 3TOT OCTaTOK OyAeT paBeH YIABOCHHOMY OCTATKy OT JACICHUS
cymmbl Beex uncen ot 1 1o 100 na 100, T. e. 0. I[TpotuBopeuwne.

7. Moocem nu cemusnaunoe uucio, Hauunaioweecs na 2017, denumscs na 6ce yucia om 1 00 9?

OtBer. He moxer. Pemienue. SIcHo, 4To mocieanei mudpoit uncia qoipkeH ObiTh 0. UToOBI YKCIIO IeIrIoch
Ha 9, HajoO, 4TOOBI cCyMMa JOMHMCAHHBIX UG ObUIa cpaBHEMA ¢ 8 mo Moaymoo 9. [penmnocnenuss mudpa
JI0JDKHA 00eCIIeYnBaTh ACIIMMOCTD Ha 4, T.€. ObITh uéTHOM. Cpeli CEMU3HAUHBIX TakuX yucen mectb: 2017080,
2017260, 2017440, 2017620, 2017800 u 2017980, u cpean HUX HET TAKOTO, KOTOPOE ACIUTCS Ha 7 U Ha §
OJIHOBPEMEHHO.

8. Ocnosanue BC pasnobeopennoco mpeyzonvhuxka ABC 6oabue e2o 60Kk08bix cmopoH. B mpeyzonvhuke
nposenau dbuccekmpucy BE. U3 mouku C nposenu nepnenouxynsap Kk npamou BE, on nepecex npooondicenue
cmoponvt AB 6 mouke P. Ilpsamas PE nepecexaem cmopony BC 6 mouxe S. JJoxaxcume, ymo BS = SP.

Pemenne. Touku C u P cummeTpuyHbl OTHOCUTEIBHO MpsiMoii BE. T103TOMY OTHOCHTENBHO TOW ke MpsMoun
cummetpuabl 1 Toukun S = PE M BC u A = CE n BA. CaenoBarensno, /BPS = ZACB = ZABC, otkyna u
cnenyer, uro BS = SP.



L VPAJILCKHI TYPHUP FOHBIX MATEMATUKOB. BJIAJJUMUP, 02-08.12.2017
I'pynna «Crapt», BbiCIHIas JIUra, 3 Typ, pellieHUus U YKa3aHUS 1JIA JKIOPH.
¢ Orenka B 6 0aJIJIOB B KpUTEPHSAX 03HAYAET OTCYTCTBHE PEIICHHUS, €CJIA SBHO HE OTOBOPEHO 00paTHOE.

1. B cobpanuu couunenuu H. JI. Xyoozo 10 momos. Bo 6cex momax nopoeny cmpanuy, a Hymepayus cmpanuy
8 cCOOpaHUU COYUHEHUNI CKBO3HASA (MO eCMb 8 KAANCOOM Cledyouem mome Hymepayus Cmpanuy Ha4uHaemcs ¢
yucaa, Ha 1 6o1bue20 Homepa nociedHell cmpanuysl npedsvioywe2o moma). Modxxcem au max oKazamuvcs, Ymo
OJ151 KAKUX—MO HAMYPAIbHbIX X, Y CMparuysl ¢ Homepamu 2x, 2y, 3x, 3y, 8x, 8y éce nonanu 6 pazuvie moma?

Otset. He moxer. Pemienue. ITycts B Tome N ctpanui. Torna u3 HepaBenctB 8X < 10N, 8y < 10N cnenyer,
4yT10 3X < 4N 1 3y < 4N, a 3HAYUT BCE CTpaHUIIBI 2X, 2Y, 3X, 3y HAXOATCS B IIEPBLIX YeThIpeX ToMax. He ymaisst
001IHOCTH, B IepBOM ToMe Haxoautcs 2X. 3Hauut 2X < N, Ho oTciona 8X < 4N, a 3HauuT B NepBbIX 4 TOMaX
JIOJDKHBI pacroyiaraTbest yske 5 ctpanui 2X, 2y, 3X, 3y, 8X, mpoTuBopeyne.

2. B npoexme «Ham eadcen xadcowiily npunumarom yuyacmue 300 uenosex, Hekomopwvie U3 KOMOPbLIX
UBHAYATILHO OpYHcam medHcoy cobou (60 epems npoekma HOB8bIX Opy3ell He 3a800am u He ccopamcs). Kaowcowiii
0eHb JHCropu codupaemcs Ha 3ace0anue U 8bl20HAem ¢ NPOeKma 1ubo 8cex mex, y K020 Ha NPoeKme 0Cmaloch
yemuoe yucio opyseil, 1b0 6cex mex, y K020 Ha NPOeKme 0CMaioCy Heuemuoe Yucio opyseu. Bepro au, umo
JACIOpU 8Ce20a MOJIcem 0elicmeosams mak, 4modwvl nocje cemu 3ace0aHull Ha npoexkme He 0CmailoCh HU 00HO20
yuacmuuxa?

OrtBer. Hesepno. Pemienne. [IpencraBum koMnanuio B Buje rpada, riae BeplIMHAMU SBIISIOTCS JIIOAM, a pedpa
IPOBOJATCS MEXIY ApYy3bsMH. I1ycTh ecTh rpad G, B KOTOPOM MOPOBHY BEPIIMH YETHOW M HEYETHON CTEIICHH.
HazoBeMm yosoenuem Takoro rpada cienyromuii rpad G': pucyem psanom nse konuu rpada G u 3arem Kaxaoi
BEPIIMHE YETHOM CTENEHH B JIEBOW KOIMU OEpeM B Mapy BEPIIMHY HEYETHOW CTETICHU B MPABO KOIHH, U BCE
BEPILKHBI B Napax coequHseM pedpom. [lonydennsiii rpad G' o6agaet 3ameyaTeIbHBIM CBOWCTBOM: UTO OBI €
HUM HH CJIETIAJIO JKIOpH, U3 Hero nosrydutcs komus rpada G! Kpome toro, B HeM Tak xe, kak 1 B G, mopoBHY
BEpPLIMH YETHOM U HEUYETHOH CTENeHH.

Boszbmem Teneps rpad Gi Ha 4 BepmmHax u 3 pedpax, 00pa3yromux npocToit myts s 3. [Ipu momormu
olepaluu yaBOeHus OyaeM nocienoBarenabHo noinyyars u3 Gi rpad Gz, u3 Gz rpad Gz, u tak nanee no Gz, B
KOTOpOM OyzeT kak pa3 28 =256 BepmmH. Tereps J0CTaTOUHO MOAPYkUTH 300 y4acTHHKOB Tak: 44 MycTh
OCTaHyTCsl coBceM 0Oe3 npy3ei, a ocTanbHbIX 256 moapyxkum coriacHo rpady G7. Temepb, kak Obl HU
JIeCTBOBAJIO JKIOPH, TTOCTIE TIEPBOTO AHS 0Opa3yercs rpad 3HakoMcTB Ge (HE cunTasi, BO3MOXKHO, 44 HU C KeM
HE TOJPYKUBIIMXCS), ocie Broporo Gs, u Tak janee, nocie mecroro aus Gi, a mocne ceapMoro AHA Ha
MIPOEKTE OCTaHYTCS KAaK MUHHMYM J[BOE.

3. K Hamypanonomy wucny 3a 0O0HYy onepayuto ModicHo aubo npubasume 2017, 1ubo eviuepkHymsv e2o
nocieoHow yugpy, eciu yugp xoms 6wl 0se. JJokaxcume, ymo maxkumu ONepayusimu u3 106020 HamypaibHO20
YUCTIA MOJNCHO NOJYHUUMD yucio, kpamuoe 2017

Pemenne. [TycTs rcxomHoe uncio N-3uauHo. [Iprbasum k Hemy uncio 2017 posro 10" pas, 3aTeM BeIYepKHEM
nociensue N uudp 1 noaydum uucio 2017.

4. Apmyp cmoe paspeszams kéadpam Ha 21 keadpam, cpedu KOmopuvlx Hem pasHvix, Buiiu — na 22, Jleo — na
23, a Ocmun — Ha 26. [okaxcume, umo Keaopam MONCHO pazpe3amv Ha 1060e KOIUYecmeo HepasHbIX
keaopamos oonvutee 100.

Pemenne. PaccMoTpuM Kakoe-TO pa3pe3aHue KBajpaTa Ha HepaBHbIE KBaapaTWkH. Ecim paspesars camblil
MaJICeHbKUI M3 KBaJpaTHMKOB HAa HEpaBHbIE KBAJPATHKH, TO BCE KBAJPATUKH OMATH OKAXYTCS HEPaBHBIMHU.
Takum 00pa3oM MOXHO YyBEIMYMBATH KOJMYECTBO KBAJApaTHKOB paspe3anus Ha 20, 21, 22 wm 25.
[TocnenoBarensHO 4 pa3a yBenMYMBas KOJIMYECTBO KBaApaTWKoB Ha 20, HaumHas ¢ 21, mbl momyuum 101.
Hauwnnas ¢ 22 — 102, naunnas ¢ 23 — 103. Eciu BMecto npubasnenus 20 mbl npudasum 21, uinu Bmecto 21
npubaBuM 22, TO MOXKEM yBEIIMYUTH Pe3yJbTaT Ha 1, T.e. MOC/IeJOBATEIbHO MOYKEM IMOJIIYYUTh BCE CyMMBI OT
101 mo 111 (111 = 23+4x22). Yucno 112 nomyuaem tak: 26+25+21+20+20. [TocnenoBarenpHo 3amenss 20 Ha
21, a 21 nHa 22, MBI MOXeM TONy4yuTh Bce uucia a0 117 (26+25+3x22). Yucno 118 momyyaem Tak:
26+25+25+22+20. U nanee, 119 = 26+25+25+22+21, 120=26+25+25+22+22. JIro6oe uucno, Oonsmiee 121,
MBI MOXEM IOJTyYUTh, HECKOJIBKO pa3 nprOaBisist 20 K OTHOMY U3 YK€ MOITy4YEeHHBIX YHCEII.

5. B epynne uz 5 oemeii y kasi# o020 6 pyke 00uH wapux, npudém 6ce Wapuxku pasnvlx yeemos. Kaowcoyrwo munymy
Kaxue-mo 06oe mensaromces wapuxkamu. Mocem au max cryuumscs, ymo uepes 10 munym niobvle 080e posHO



O0O0UH PA3 NOMEHSIIOMCSL WAPUKAMU, U NPU IMOM Y KAAHCO020 U3 0emell OKANCEMC S WAPUK moz2o Jce yeemad, 4mo
u 6 Hauane?

OtBer. Moxet. Pemenune. [Iponymepyem nereir or 1 10 5 w mpoBemeM MOCIeAOBATEIBHO OOMEHBI B
creayrommx mapax: (25)(12)(15) (35)(34)(45) (13)(24) (23)(14). HerpyaHo yOeauThesi, 4TO KaXKAbIi HMIAPUK
OKa)kKeTCs B pe3yJIbTaTe Ha UCXOJHOM MECTE.

6. Ha oocke 100x100 ommeueno 200 kniemox. Oxazanocs, umo eciu 08€ ommeyeHuble KiemKu Cmosim 6 0OHOU
cmpoke (cmonbye), mo 6ce KiemKu 3moi CMPOKU (cmoaobya) medxncoy 3mumu KiemKamu moxce OmmedeHvi.
Hoxaxcume, umo natioemces keaopam 2 x2, 6ce KiemKu KOmopo2o OmMMeUeHbl.

Pemenne. IIpennonoxxum nporuBHoe. PaccMOTprUM mapel COCEAHUX MO FOPU3OHTAIN OTMEYEHHBIX KIIETOK.
3aMeTuM, YTO €Clii KaKue-TO JIBE U3 ITHX Map OKa3aJUCh B OJJHOM Mape COCeIHUX CTOJOIIOB, TO MO YCIOBHIO
BCE Maphl KJIETOK MEXAY 3TUMM IapaMHU OTMEUYEHBI, U B3sB JIIOObIE JBE€ U3 HMX, COCEJHUE IO BEPTUKAJIU,
MOJIYYMM MCKOMBIN KBajpar. CienoBaTesibHO, UMeeTCsl Bcero He O6osee 99 takux map. C Apyroi CTOpOHBI, B
1100011 CTpoKe, copeprkaliei t OTMEUEHHBIX KIIETOK, Oy/eT He MeHee 1—1 Takux map, mo3ToMy, IpOCYMMHUPOBAB
0 BCEM CTPOKaM, IOJyduM, 4To Bcero map He menee 200—100 = 100. [TporuBopeune.

7. Moowcrno nu paccmasums uucna 1, 2, 3,4, ..., 100 no kpy2y ¢ maxom nopsoke, umoowst éce cymmuvl no 10
UOYWUX noOps0 yucen 0asaiu pasiuyHvle ocmamxu om oenenusi na 1007?

Otser. Het. Pemenne. [Ipeanonoxum, uncina Tak pacctaBuTh ynanock. [Ipocymmupyem Bce 100 rpynmn u3z 10
CTOSIIIIUX TOJPsA 4rced. Torma ¢ OHON CTOPOHBI, OCTATOK OT JeJeHHsS 3Tol cymmbl Ha 100 Oymer paBeH
OCTaTKy CYMMBI BCEX BO3MOXKHBIX OCTaTKOB OT nenenus Ha 100, 1. e. 50. C apyroii cTopoHbI, KaX10€ YUCIIO Ha
OKPY>KHOCTH OyzAeT mocuuTaHo poBHO 10 pa3, MO3TOMY 3TOT OCTATOK OYIET paBEH yAeCATEPEHHOMY OCTaTKY
OT JieneHus: cymmsl Beex yucen ot 1 1o 100 wa 100, 1. e. 0. IIpotuBopeune.

8. Ha cmone cmosam 0ge kop3zunxu, 6 komopuix aexcam 1000 u 2017 nupoockos. Ilems u Bacs xoosam no
ouepedu, Hauunaem Ilems. 3a xo00 uepox bepem u3 1000U KOP3UHKU (HEHYle80e) uemHoe YUCIO NUPOAHCKOS,
NONOBUHY U3 HUX Cbedaem, d OCMABULYIOCs NOI0BUHY nepeKkaaovieaem 6 opyayio kopsunky. Ilpouepvieaem ne
umerowuti xooa. Kmo eviuepvieaem npu npasuivhoul uepe?

Ortger. Ilera. Pemenune. Kaxnapiv cBoum xonoMm Ilers neiicTByer Tak, yToOBI MOCIE €ro X0/a KOJINYECTBA
IMUPOKXKOB B rpymniax OTIUYaIuCb HE Oojiee ueM Ha 1. HyCTI) pasHuna MEXJAy KOJNYCCTBAMH ITHPOKKOB B
rpynmnax nepex [lerunbiM xoqom paBHa d > 1. Torna [ere HykHO HaiiTu Gnmkaiiiiee k d kpatHoe 3 umcno 3K
(oHo orimyaercst ot d He Oosiee veMm Ha 1), ¥ 3aTeM U3 OOJBIIEH TPYNIBI B3Th 2K MHPOIKKOB, 8 B MEHBIIIYIO
no0aButh K. Tereps pa3HuIa MEKIY IPYIIaMUA YMEHbIIHIACh Ha 3K, a 3HAYUT 0Ka3anach B MPOMEXYTKe oT —1
1o 1.

3ameTnM, uto Bacs cBoMM X0/10M, UMest IB€ TPYIIIBI C pa3HOCThIO OT —1 710 1, 00513aH U3MEHUTH Pa3HOCTh
Ha KpaTHOE 3 HEHYJIEBOE YMCJIO, a 3HAYMUT, PA3HOCTh BBIWJET W3 nuara3ona oT —1 mo 1, u Ilets cmoxker
IIPOJOJDKUTH AEWCTBOBATH 110 CBOEH cTpareruu. Tak Kak Urpa paHO MM MO3JHO 3aKOHYHUTCS — BBIUTPBIBAET
ITers.



L VPAJILCKHI TYPHUP FOHBIX MATEMATUKOB. BJIAJJUMUP, 02-08.12.2017
I'pynna «Crapr», nepBas jura, 3 Typ, pelieHusl U YKa3aHUA JISl JKIOPH.

1. B cobpanuu couunenuu H. JI. Xyoozo 10 momos. Bo 6cex momax nopoeny CmpaHuy, a Hymepayus cmpanuy
8 COOpaHUU COYUHEHUNI CKBO3HASA (MO eCMb 8 KAXNCOOM Cledyouem mome Hymepayus Cmpanuy Ha4uHaemcs ¢
yucaa, Ha 1 6oabuezo Homepa nociedHell cCmpanuysl npedsvioywezo moma). Modxxcem a1u maxk oKa3amsvcs, Ymo
OJ151 KAKUX—MO HAMYPAIbHbIX X, Y CIMPAHUYbL ¢ HOMepamu X, y, 2x, 3y, 5y, 11x ece nonanu 6 pasnvie moma?

OtBer. He moxer. Pemenne. [Tycth B kaxxaom Tome N crpanui. Toraa 11x < 10n = x < 10n/11, 2x < 20n/11.
3HauuT, CTpaHUIIA X JODKHA OBITH B IEPBOM TOME, 2X — BO BTOPOM, a Y — caMmoe paHHee, B TpeTbeM. Ho Torma
y > 2n = 5y > 10N, u CTpaHMIIBI C TAKUM HOMEPOM B COOpaHWUN COYMHECHHH HET.

2. B npoexme «Ham sadicern kasicovlity npunumarom yuacmue 30 yenosex, Hekomopule u3 KOmopuvlx U3HAYAIbHO
opyacam medxncoy codoll (60 8pemsi NPoeKma HO8bIX Opy3ell He 3a8005m U He ccopamcst). Kajicowiil oens dictopu
cobupaemcsi Ha 3acedanue U bl2OHAEN ¢ NPOEKma Iub0 8cex mex, y K020 Ha NPoeKme 0CMailoCh YemHoe YUCio
opys3ell, b0 6cex mex, y K020 Ha NpoeKme 0Cmaloch HeuemHoe Yyucio opysei. Beprno nu, umo sxcropu écezoa
ModHcem 0eticmeosams mak, umodwl nocie 4 3acedanuil Ha nPoeKme He OCMAIOCh HU 00HO20 YYACMHUKA?

OrtBer. Bepno. Pemenune. B rpade 3nakomcts Ha 30 BepmmHax nu6o He 6osiee 14 4éTHpIX BepmH, 1100 HE
6onee 14 HeuérHbIX. [T03TOMY KIOpPU CMOXKET OCTaBUTH IOCIE NEPBOTO JHS He Ooiiee 14 yyacTHukoB. B rpage
3HaKOMCTB Ha He Ooisiee ueMm 14 BepmmHax nubo He Oosee 6 4€THBIX BepuIuH, 1100 He Oosee 6 HEYETHBIX.
[TosTOMY *KIOpU CMOXKET OCTaBUTh IIOCIIE IEPBOrO AHs He Oojee 6 yuacTHUKOB. B rpadax 3HakomcTB Ha 6, 5, 4
U 3 BepmMHax HaineTrcs xots Obl 4, 3, 2 U 2 BepIIMHBI OJHOM YETHOCTH COOTBETCTBEHHO. [loaTOMy mocie
BTOPOI'O JHS XKIOPU BCETJa MOKET OCTaBUTh He 0oJiee 2 4eJIOBEK, U BBIMHATh UX IOCIE TPEThEro JHs.

3. K namypanonomy wucny 3a 00HYy onepayuto ModicHo aubo npubasumsv 2017, 1ubo eviuepkHyms e2o
nocneouow yugpy, ecau yugp xoms 6wl 0se. Jokasicume, ymo maxumu onepayusmu u3 100020 HamypaibHO2O
YUCIA MOHCHO NOAYYUMb yucio, kpamuoe 2017.

Pemenne. [TycTb rcxonHoe uncio N-3HauHo. [IprbaBum k Hemy dnciio 2017 posro 10" pa3, 3aTeM BblYEepKHEM
nocneanue N uudp u noxyuum yucio 2017.

4. Apmyp cmoe paspeszamv kéaopam na 21 keadpam, cpedu KOmMopwvlx Hem pasHuix, Buiiu — na 22, Jleo — na
23, a Ocmun — na 26. [loxadxcume, umo Keaopam MOMCHO paspe3ams HA 0060e KOIUYeCmB80 HePABHbIX
keaopamos 6onvuiee 100.

Pemenne. PaccmoTpuMm Kakoe-TO pa3pe3aHue KBajpaTa Ha HepaBHbIe KBaJapaTuku. Eciu paspesars camblit
MaJICHBKUI M3 KBaJpaTHKOB HAa HEpaBHbIE KBAJPaTHKH, TO BCE KBAIPATUKHU OISATH OKAXYTCS HEPAaBHBIMHU.
TakuM 00pa3oM MOXXHO YBEIMYMBAaTh KOJUYECTBO KBAJApaTHUKOB paspesanus Ha 20, 21, 22 wmm 25.
[TocnenoBarenbHO 4 pa3a yBenuuMBasi KOJIMYECTBO KBajpaTukoB Ha 20, HauuHas ¢ 21, mbl nomyunMm 101.
Hauunas ¢ 22 — 102, naunnas ¢ 23 — 103. Ecnu Bmecto npubasienus 20 mbl ipudasum 21, unm Bmecto 21
npubaBuM 22, TO MOXKEM YBEIMUYUTH PE3ysbTaT Ha 1, T.e. MOCIeA0BaTEIbHO MOXKEM MOJyYUTh BCE CYMMBI OT
101 go 111 (111 = 23+4x22). Yucno 112 nomywgaem Tak: 26+25+21+20+20. ITocnegoBatensHo 3amensis 20 Ha
21, a 21 nHa 22, MBIl MOXEeM NONy4yuTh Bce uucia a0 117 (26+25+3x22). Yucno 118 momywyaem Tak:
26+25+25+22+20. U pmanee, 119 = 26+25+25+22+21, 120=26+25+25+22+22. JIroboe uuncio, conbiree 121,
MBI MOXKEM IOJIy4UTh, HECKOJIbKO pa3 mpubanisist 20 K 0JHOMY U3 YXKe MOTYYEHHBIX YUCEIL.

5. B epynne u3z 4 0demeil y Kasxio02o 6 pyke 00UH Uapux, NPU4EéM 8ce Wapuxu pasHvlx yeemos. Kasxcoyw murymy
Kakue—mo 080e MeHsAomcs wapuxkamu. Mooicem n1u max cayyumscs, ymo uepe3 6 Munym noovle 080e pOBHO
00UH PA3 NOMEHAIOMCSL WAPUKAMU, U APU IMOM Y KAAHCO020 U3 Oemell OKANCeMCS WApUK mozo e yeemad, 4mo
u 6 Hauane?

OrtBer. Moruno. Pemenne. [Iponymepyem nereit: 1, 2, 3, 4. Iopsinok xon0B TakoB: 2<>1, 334, 163, 24,
41, 26>3.

6. Ha oocke 100x100 ommeueno HecKoIbKO KIemoK, npud4ém 6 1000t cmpoke u 8 1o00om cmoadye aexcum e
MeHee nsamu ommedennvlx kiemok. OKazanocs, umo eciu 08¢ OmMeYeHHble KIemKyu CIosim 8 00HOU CMpoKe
(cmonbye), mo 6ce KiemKu MOU CMPOKU (CmMoIOYa) mexncoy 3mumu KiemKamu modxce ommeyenvl. Kakoe
HauMeHbulee KOIUYeCmso Keaopamos 35x5 (803MONCHO, Nepecekaroujuxcs), COCMOSWUX U3 OMMEYEHHbIX
KIemoxK, Modicem Ovimy?



Otger. 2. Pemienne. Oyenxa. PaccMOTpUM caMyto HIDKHIOIO CTPOUKY. B Hell He MeHee 5 OTMEUEHHBIX KJIETOK.
Bribepem u3 HuX 5 monpsin croanux. B cronduax, cogepikaimx 3TH KIETKH, OyAeT He MeHee, YeM I10 5 KIIETOK,
MO3TOMY OHH OynyT 0Opa30BBIBAaTh KBAAPAT, COJIEPKAIINK B KAUYSCTBE CAaMOUW HIDKHEW CTPOKE BBIOpAaHHBIE 5
KJIETOK. AHAJIOTUYHO MIOCTPOUM elI€ KBaApaT sl BepXxHel cTpoku. OH, 04eBUIAHO, He OyJIEeT COBIAIATh C paHee
MIOCTPOEHHBIM, I03TOMY Bceraa HanyTcs 2 kBaapara. [Ipumep. OTMETUM BCe KIIETKU TUAarOHAIN, BEAyIIEH U3
JIEBOTO HIDKHETO yIJla UCXOJHOTO KBaJpara B MPaBblil BEpXHHUMU, TaK)Ke OTMETHUM BCE KIIETKH, 00pa3yromue
KBaJApaThl Sx5, IeKalllre B 3TUX YIJIax U BCE KIETKU, COCEHUE C IMArOHaIbHBIMU IO CTOPOHE WK yriry. Torna
BCE ycJI0BHs OyayT BBIIIOJIHEHBI U 00pa3yeTcs BCero 2 KBajapara.

¢ Toubko oueHka: 4 6anna. Tonbko npumep: 2 banna.

7. Mooicno au paccmasume yucna 1, 2, 3,4, ..., 100 no kpyey 6 makom nopsioke, umobwl 6ce cymmol no 10
UOYUUX NOOPs0 yucen 0asaiu pasiuyHvle ocmamxu om oenenus na 100?

OtBet. Het. Pemienune. [Ipeanonoxum, yncia Tak pacctaBuTh yaaiock. [Ipocymmupyem Bce 100 rpynmn u3 10
CTOSIIUX TONPsA unced. Toraa ¢ OMHON CTOPOHBI, OCTATOK OT JAeJeHHs 3Toi cymmbl Ha 100 Oymer paBeH
OCTaTKy CYMMBbI BCEX BO3MOXHBIX OCTaTKOB OT jaesieHus Ha 100, T. e. 50. C apyroit CTOPOHBI, KaXJ0€ YUCIIO Ha
OKPY>KHOCTH OyzAeT mocuuTaHo poBHO 10 pa3, MO3TOMY 3TOT OCTATOK OYIET paBEH yAeCATEPEHHOMY OCTATKY
OT JieneHus: cymmsl Beex yucen ot 1 1o 100 wa 100, T. e. 0. IIpotuBopeune.

8. Ha cmone cmosam 0ge kop3zunxu, ¢ komopuwix aexcam 1000 u 2017 nupoockos. [lems u Bacs xoosam no
ouepedu, Hauunaem Ilems. 3a xo00 uepox b6epem u3 11000U KOP3UHKU (HEHYIe80e) YemHoe YUCIO NUPOAHCKOS,
NONOBUHY U3 HUX Cbedaem, d OCMABULYIOCs NOI0BUHY nepeKkaaovieaem 6 opyayio Kopsunky. Ilpouepvieaem ne
umerowuti xooa. Kmo evluepvieaem npu npasuivHoul uepe?

Ortser. [lera. Pemenne. Kaxxapim cBouM xonom Ilets neifictByeT Tak, yToObI IOCE €ro X0Ja KOJIMYECTBA
NUPOXKKOB B IpyIIax oTIHYaiuch He Oosee yeM Ha 1. IlycTh pasHuIa MeXIy KOJUYECTBAMU MHPOKKOB B
rpynmnax nepex [lerunbiM xoqom paBHa d > 1. Torna [ere HyxHO HaiiTu Onmkaiiniee k d kparHoe 3 umcno 3K
(ono otimyaercst ot d He Oosiee yeMm Ha 1), ¥ 3aTeM U3 OOJIBIIEH TPYIIBI B3Th 2K MUPOIKKOB, @ B MEHBIIIYIO
no0aButh K. Tereps pasHuIIa MEKIY IPYIIAMUA YMEHbIIHIACH Ha 3K, a 3HAYUT OKa3anach B MPOMEXYTKe OT —1
1o 1.

3ameTnM, uTo Bacs cBoMM X010M, UMest IB€ TPYIIIBI C pa3HOCThIO OT —1 710 1, 00513aH U3MEHUTH Pa3HOCTh
Ha KpaTHOE 3 HEHYJIEBOE UMCIIO, a 3HAYMUT, PA3HOCTh BBIWJET W3 nuarna3ona oT —l1 mo 1, u Ilets cmoxker
IIPOJOJDKUTH AEUCTBOBATH 110 CBOEH cTpareruu. Tak Kak Urpa paHO WM MO3AHO 3aKOHYNUTCS — BBIUTPBIBAET
[Ters.



L VPAJILCKHI TYPHUP FOHBIX MATEMATUKOB. BJIAJJUMUP, 02-08.12.2017
I'pynna «Crapt», BTopas jura, 3 Typ, pellileHusl ¥ YKa3aHusl J1JIA JKIOPH.
¢ Orenka B 6 0aJIIOB B KPUTEPHUSIX 03HAYAET OTCYTCTBHE PEIICHUS, €CIIA SBHO HE OTOBOPEHO 00paTHOE.

1. B coopanuu coyunenuti H.JI. Xyooeo 10 momos. Bo 6cex momax nopoeny cmpanuy, a Hymepayus Cmpanuy
8 COOpAaHUU COYUHEHUTI CKBO3HASL (MO eCMb 8 KAANCOOM Clledyloujem mome Hymepayus CmpaHuy Ha4uHaemcs ¢
yucaa, Ha 1 6oabue2o Homepa nociedHell Cmpanuybl npeovloywe2o moma). Modxcem au maxk oKazamsvcs, Ymo
OJ151 KAKUX—MO HAMYPAIbHBIX X, Y CMpanuysl ¢ Homepamu X, Y, 2X, 3y, 5Y, 11X éce nonanu 6 paznvie moma?

OtBer. He moxer. Pemenne. [Tycth B kaxknom Tome N crpanui. Toraa 11x < 10n = x < 10n/11, 2x < 20n/11.
3Ha4MT, CTPaHUIA X TOJDKHA OBITH B IEPBOM TOME, 2X — BO BTOPOM, a Y — caMoe paHHee, B TpeTheM. Ho Torma
y > 2n = 5y > 10N, u cTpaHMIIBI C TAKUM HOMEPOM B COOpAaHWUY COYMHECHHUH HET.

2. B npoexme «Ham eadicen kaxcowiily npunumaiom yyacmue 14 uenogex, Hekomopwvie u3 KOMmopbix U3HAYANIbHO
opyaicam medcoy coootl (60 8pemsi NPoeKma HOB8bIX Opy3ell He 3a800sam u He ccopamcsi). Kaicowtii denw dicropu
cobupaemcsi Ha 3acedanue U 8bl20HAEm ¢ NPOeKma a1ubo 8cex mex, y K020 Ha NpoeKme 0CMaioCh 4emuoe Yucio
opysell, b0 6cex mex, y K020 Ha NpoeKme 0CMaioCh HeuemHoe yucio opysei. Bepno nu, umo scropu écezoa
MOodHcem Oeticmeosams mak, 4moobsl nocjie mpéx 3ace0aHuli Ha NPoeKme He 0OCManoCch Hu 0OHO20 YUACMHUKA !

OTtBer. Bepro. Pemenne. B rpade 3nakoMcTB Ha 14 BepmmHax 00 HE MeHee 8 YETHBIX BEpPIIWH, JTU0O HE
MeHee 8 Hed€THBIX. [103TOMY JKIOpH CMOKET OCTABHTH ITOCIIE IIEPBOTO JIHS He Oojiee 6 ydacTHUKOB. B rpadax
3HAKOMCTB Ha 6, 5, 4 u 3 BepiImHax Haigercs XoTs Obl 4, 3, 2 1 2 BEPIIMHBI OJTHOM YETHOCTH COOTBETCTBEHHO.
[TosToMy mocse BTOpOro JHs KIOpU BCET/1a MOKET OCTaBUTh HE 00Jiee 2 YeTIOBEK, M BHITHATH UX MTOCJIE TPETHETO
JTHSL.

3. B knacchom oucypuane 30 yuenuxos nporymepoganvl uuciamu om I 0o 30. Kadxcowiii uz Hux 3a16ui:
«Kaowcovwlil, y Ko2o HoMep 63aUMHO NPOCM ¢ MOUM, uHo2oa epém!y. Onpederume HauboIvUIEE BOZMONCHOE
YUCIO YUEHUKO8, KOMOpble HUKO20A He 8PYM.

Ortser. 15. Pemienne. Pa3o0bém yuenukoB Ha napsl: (1, 2), (3, 4), ..., (29, 30). B nape He Mmoxet ObITh OoJiee
OJHOTO Bcerja ropopsuiero npasay. [Ipumep Ha 15: Bce yUeHUKH C YETHBIMU HOMEPAMHU.

¢ Tousbko ouenka: 4 oanna. Toabko npumep: 4 bana.

4. Apmyp cmoe paspezamv keadpam na 21 keadpam, cpedu KOMopwvlx Hem pasHuix, Buiiu — na 22, Jleo — na
23, a Ocmun — na 26. [loxadxcume, umo Keaopam MOMCHO paspe3ams HA 000e KOIUYeCmB80 HePA8HbIX
keaopamos 6onvuiee 100.

Pemenne. PaccMoTpum Kakoe-TO pa3pe3aHue KBajapaTa Ha HepaBHbIe KBaJpaTuku. Eciu paspesarb camblid
MaJICHBKUI M3 KBaJpAaTUKOB HAa HEPAaBHbIE KBAJPAaTHKH, TO BCE KBAJPATUKH OISATH OKAXKyTCS HEPaBHBIMHU.
TakuM 00pa3oM MOXXHO YBEIMYMBAaTh KOJUYECTBO KBAJApaTHUKOB paspesanuss Ha 20, 21, 22 wumm 25.
[TocnenoBarenbHO 4 pa3a yBenuuMBasl KOJIMYECTBO KBajpaTukoB Ha 20, HaumHas ¢ 21, mbl nomyunm 101.
Hauunas ¢ 22 — 102, vaunnas ¢ 23 — 103. Ecnu Bmecto npubasienus 20 mbl ipudasum 21, umm Bmecto 21
npubaBuM 22, TO MOXKEM YBEIMUYUTh Pe3ysbTaT Ha 1, T.e. MOC/IeA0BaTEIbHO MOXKEM MOJyYUTh BCE CYMMBI OT
101 mo 111 (111 = 23+4x22). Yncno 112 nomywaem Tak: 26+25+21+20+20. [TocnemoBarensHo 3amensis 20 Ha
21, a 21 nHa 22, MBIl MOXEM NONy4yuTh Bce uucia a0 117 (26+25+3x22). Yucno 118 momywyaem Tak:
26+25+25+22+20. U pmanee, 119 = 26+25+25+22+21, 120=26+25+25+22+22. JIrob6oe umcio, conbiiee 121,
MBI MO’KEM IOJIYYUTh, HECKOJIBKO pa3 nmpudaniisist 20 K OJHOMY U3 YXKe IMOTYYEHHbBIX YHCEll.

5. B epynne u3 4 0demeil y Kasxio02o 6 pyke 00UH Wapux, NPU4EM 8ce Wapuxu pasuvlx yeemos. Kasxcoyw murymy
Kakue-mo 080e MeHAmcs wapuxkamu. Moano 1w maxk ciyyumscs, Ymo uepe3 HeCKOJIbKO MUHYm JiloOble 0680e
POBHO 00UH PA3 NOMEHSAIUCH U NPU IMOM ) KAHCO020 U3 0emell OKA3aICsa WApUK mo2o dce yeemad, ymo u 8
Hauane?

OtBer. Moruno. Pemenne. [Iponymepyem nereit: 1, 2, 3, 4. Iopsinok xon0B TakoB: 2<>1, 334, 163, 24,
41, 26>3.

6. Ha oocke 100x100 ommeueno HeckoIbKo K1emok, npuiem 8 1i060om cmonoye u 8 1000l cmpoke OmmeyeHo
He MeHee 08yx Kiemok. OKa3anocs, umo eciu 08e OmmeyeHHbvle KIemKU Cosim 68 00HOU Cmpoke (cmoabye), mo
8ce KIiemKu 3motl CmpoKu (Cmoaoya) mexcoy dmumu Kiemkamy mojice ommeyeHsl. JJokaxcume, ymo Hanoemcs
keaopam 2 x2, ece KIemKu KOmopo2o OmmeueHbl.



Pemenue. PaccMoTpuM BEpXHIOIO CTPOUKY, B HEM HAMIYTCS IBE COCEHUE OTMEUEHHBIE KIIEeTKH. B cTonbnax ¢
3TUMHU KJIETKaMH €CTh €Ille XOTS Obl MO OJHOW OTMEYEHHOM KIIETKE, TOrJa, B CHIIy YCIIOBHS, KJIETKH Ha
NepecedeH  3TUX ABYX CTOJOLIOB U BTOPOM CBEPXY CTPOKHU TOKE OyIyT OTMeueHbl. BmecTe ¢ oTMeueHHBIMU
KJIETKaM{ TIEPBOI CTPOKU OHU 00pa3yroT KBaapaT 2x2.

7. Yucna 1, 2, 3, 4, ..., 100 paccmasunu no kpyey 8 Kakom-mo nopsoke. Jloxaxcume, 4mo MOICHO 8b10pams 0ge
epynnwlt u3 50 udywux noopso uucen (603MOAHCHO nepecekanwuecst) mak, ¥moodwvl CyMmbl YUcesl 8 SMUX epynnax
oasanu oounaxosvie ocmamku om denenus Ha 100.

Pemenne. Cymma Bcex uucen B kpyre paBHa 5050, to ectb maer ocrarok S50 mpu nenenuu Ha 100.
[Ipenmnonoxum, 4To OCTaTKM CyMM BO BCEX Ipymmax pasinyHbl. Tak kak rpynn poBHO 100, kaxablil OCTaToOK
JIOJDKEH BCTPETUThCS POBHO 0uH pa3. Ho ecin cymma kakux-1o 50 uayImux HOAps YUCEN 1aeT OCTaToK 25
no moaynto 100, To cymma ocraBmuxcs 50 Toxe naet ocratok 25. [IpotuBopeune

8. Ha cmone cmosim 08e KOp3uHKU, 8 0OHOU U3 HUXx aexcum 44 nupooicka, a 6o emopoti — 55. Ilems u Bacs
xo0sam no ouepeou, Hauunaem Ilems. 3a x00 uepox bepem u3 000U KOP3UHKU 084 NUPOAICKA, OOUH U3 HUX
cveoaem, a 8Mopoti nepexiaovieaem & opy2yro Kopsunky. Ilpouepvieaem ne umerowuti xooa. Kmo eviuepvieaem
npu npasuibHou uepe?

Ortger. [lets. Pemenne. 3aMeTHM, 4TO Pa3HOCTh KOJIMYECTB MUPOKKOB B KOP3UHKAX HE MEHSET OCTATOK I10
MOJYJIIO TPH, TIO3TOMY UTpa 3aKOHYMTCS, KOTJa B OJHOON KOp3MHE OyJIeT OJUH MUPOXKOK, a BO Apyrod — 0.
CyMMapHOe KOJIMUYECTBO IMUPOKKOB 3a KaXKAbI X0/ yMEHBIIAETCS Ha OJIUH, TO €CTh OyAeT crenano 44+55-1 =
98 xon0B. 3HauuT BeIUrpaeTt llers.



L VPAJILCKHMI TYPHUP FOHBIX MATEMATUKOB. BJIAJJUMUP, 02-08.12.2017
I'pynna «CrapT», TpeThs JiMra, 3 Typ, pelieHus U YKa3aHUs 1JIs KIOPH.
¢ Orenka B 6 0aJIIOB B KpUTEPHSIX 03HAYAET OTCYTCTBHE PEIICHHUS, €CJIA SIBHO HE OTOBOPEHO 00paTHOE.

1. Manvuu u Kapacon ueparom 6 nupodcku, nexcawue Ha 08yX mapenxkax. 3a 00uH X00 MONCHO 635mb 06d
AUPOHCKA U3 110001 00HOU MApPenKU, 00UH — CbeChb, d 8MOPOLL —NepesodCUums Ha opyeyto mapeiky. Kmo ne
Modcem coenamsv Xx00, mom npouepan. Hauunaem Kapncon. Kmo eviucpaem, eciu cnavana na 0OHOU mapeinke
nedxcano 44, a na emopoi — 55 nupoxxckos?

Orteert. Kapiicon. Pemenue. 3amMeTuM, 4TO pa3HOCTh KOJMYECTB MUPOKKOB B KOP3UHKAX HE MEHSET OCTATOK
0 MOJYJIIO TPH, TIO3TOMY UTPa 3aKOHUYUTCS, KOT/Ia B OJJHOUM KOp3WHE OyIeT OAWH MUPOXKOK, a B Apyroi — 0.
CymMmapHOEe KOJIMYECTBO MUPOKKOB 32 Ka)XAbIH XOJ YMEHbINAETCS Ha OAWH, TO €CTb OyIeT clenaHo
44+55-1 = 98 xonoB. 3Hauut BeIUrpaet Kapicon.

2. Apmyp cmoe paspezamo keadpam Ha 21 keadpam, cpedu Komopulx Hem pasHuvlx, Buiiu — na 22, Jleo — na
23, a Ocmun — wna 26. [loxadicume, umo Keaopam MONCHO paspe3ams HA J000e KOIUYeCmB0 HePABHbIX
keaopamos oonvutee 100.

Pemenne. PaccmoTpum kakoe-TO pa3pe3aHue KBajapaTa Ha HepaBHbIC KBaapaTuku. Eciu paspesars camblit
MaJICHbKUI M3 KBaJpaTUKOB HAa HEpaBHbIE KBAJpPAaTHKU, TO BCE KBAJPaTUKU OINATH OKa)XyTCS HEPABHBIMHU.
TakuM 00pa3oM MOXHO YBEIMYMBATH KOJUYECTBO KBAJApPATHUKOB paspesanuss Ha 20, 21, 22 wumm 25.
[HocnenoBarenbHo 4 pa3a yBenuuuBas KOJUYECTBO KBajgpaTtukoB Ha 20, HauuHas ¢ 21, mbl nomyuum 101.
Hauunas ¢ 22 — 102, naunnas ¢ 23 — 103. Eciu BMecto npubasnenns 20 Mbl ipudaBum 21, uiu BmMecto 21
npubaBuUM 22, TO MOXKEM YBEJIMYUTH PE3yJIbTaT Ha 1, T.e. IOCIIEI0BATEILHO MOYKEM IOJIyYUTh BCE CYyMMBI OT
101 mo 111 (111 = 23+4x22). Yucno 112 nonyuaem tak: 26+25+21+20+20. [TocnenoBarenbHo 3amenss 20 Ha
21, a 21 nHa 22, MBI MOXeM NONy4yuTh Bce uucia a0 117 (26+25+3x22). Yucno 118 momywyaem Tak:
26+25+25+22+20. U nanee, 119 = 26+25+25+22+21, 120=26+25+25+22+22. Jlrob6oe uucno, Oonpee 121,
MBI MOXKEM IOJIYYUTh, HECKOJIBKO pa3 mpubasiisist 20 K 0JHOMY U3 YXKe MOJTYYSHHBIX YUCEIL.

3. K namypanonomy wucny 3a 00Hy onepayuto ModcHo aubo npubasumsv 2017, nubo eviuepkHymsv e2o
nocneouow yugpy, eciu yugp xoms o6vl 0se. J{oxasicume, ymo maxumu onepayusmu uz 106020 HamypaibHo20
YuCIa MOACHO NOIYUUMsb yucio, kpamuoe 2017.

Pemenue. [Tycth ncxoaHoe unciio N-3uauno. [IpubaBum k Hemy unciio 2017 posHo 10" pas, 3aTeM BbIUepKHEM
nocyenaue N udp u moaydum gyucio 2017.

4. CronvKumu cnocobamu MON*CHO 8nucams 6 Kpysicouxu yucia 1, 2, 3, 4, 5, 6, 7, umodul
CYMMbL 8CeX MPOeK YUCel, PACNOJIOHNCEHHBIX 800Nb KAHNCO020 U3 NAMU OMPe3K08, Obliu
pasHvl?

OtBer. 12. Pemenne. Cymma Bcex umcen paBHa 28. Bcee uncna, Kpome BepxHero, ()
JIOJDKHBI pa30uBaThCs Ha 2 TpyHIbl 10 3 ¢ OJAMHAKOBOW CyMMOM, a Takke — Ha 3

IpyHIbl IO 2 ¢ OAMHAKOBOM CYMMO. DTO BO3MOXKHO, €CJIM CyMMa 3THUX 4ucen Jenurcd Ha 6. Takoe Moxer
CIIyUUTBCSI TOJBKO, €CIM BepxHee uucio — 4. Bronb «ryueil», AyMmHX OT BEPXHErO KPY)KKa JOJKHBI
pacnonararbcs nmapsl uncen ¢ cymmoint 8. Takux nmap — tpu: (1, 7), (2, 6), (3, 5). X MOXHO pacnoyioKuTh BAOJb
«JIydeil» MIecThI0 pa3HbIMU crocobamu. Eciau Mbl 3aduKcHpyeM OIHO M3 PacloNIOKEHHUH, HalpuMmep, mnapy
(1, 7) pacmooXuM Ha JEBOM «Iyde» (3TO MOKHO CHeNaTh ABYMS criocobamu — 1 Bhimie, 7 HIDKE, WA
HA000POT), TO OCTAJIbHBIE YETHIPE YHCIIA PACIIONAraloTCsl OJJHO3HAYHO: B TOPHU3OHTAIBHOM PSIly € CEMEPKOH
JIOJKHEI CTOATH 2 M 3, a ¢ equHUIE — 6 U 5 COOTBETCTBEHHO.

5. B knacchom oacypuane 30 yuenuxos nporymepoganvl uuciamu om I 0o 30. KadxcOwiii uz Hux 3aa6ui:
«Kaoicovlil, y K020 HOMEp 83AUMHO NPOCM ¢ MOUM, uHozoa epém!y. Onpedenume HauboIbULee BO3MONCHOE
YUCIIO YUEHUKO8, KOMOpble HUK020a He 8pYM.

Otger. 15. Pemenue. Pazo6ném yuennkoB Ha napsr: (1, 2), (3, 4), ..., (29, 30). B mape He MokeT ObITH OoJice
OJIHOTO BCerJia roBopsIero npasay. [lpumep Ha 15: Bce yueHUKH ¢ YETHBIMH HOMEPAMHU.

¢ Toubko onieHka: 4 6anna. Tompko ipumep: 4 banna.

6. Hatioume naumenvutee uucio, komopoe nadurnaemcs ¢ yugp 2017 u oenumcs na éce yucna om 1 0o 10.



Otger. 20170080. Pemenue. fcHo, uto mocieanen mudpoit yucia gomkeH ObTh 0. UTOOBI YKCIIO Iearioch
Ha 9, HaJ0, 9TOOBI CyMMa JIOMMCAHHBIX IUQP ObLIa CpaBHUMA C 8 110 MO0 9. ENMHCTBEHHOE IIECTU3HAYHOE
takoe yucio 201780 ne nenmutcs Ha 7. [lpeanocnenuss nudpa qomKHA 00ecreuynBaTh JEIMMOCTh Ha 4, T.c.
ObITh uéTHOM. Cpean ceMU3HAYHBIX Takux gucen mecth: 2017080, 2017260, 2017440, 2017620, 2017800 u
2017980. Cpenu HUX HET TaKoro, KOTOpoe JeIuTrcs Ha 7 W Ha & oaHoBpemeHHO. Haummenblnee wu3
BocbMM3HAYHEIX yncell —20170080 — maM moaxomur.

¢ Tonbko oTBeT: 4 banna.

7. B coopanuu couunenuti H.JI. Xyooeo 10 momos. B kaxicoom u3 HuUX cmpanuy nOposHy, a Hymepayus Cmpanuy
6 cobpanuu couuneHul ck8o3Has. Moocem iu max okazamvcs, 4mo 01 KaKUX-mo HamypaibHbiX X, Y CMpanulybl
c Homepamu X, y, 2x, 3y, 11x, 5y 6ce nonanu 6 paznvie moma?

OtBer. He moxer. Pemenne. [Tycts B kakaom Tome N crpanui. Toraa 11x < 10n = x < 10n/11, 2x < 20n/11.
3HauuT, CTpaHUIIA X IOJDKHA OBITH B IEPBOM TOME, 2X — BO BTOPOM, a Y — caMmoe paHHee, B TpeTbeM. Ho Torma
y > 2n = 5y > 10N, u cTpaHMIIBI C TAKUM HOMEPOM B COOpAaHWN COYMHECHHH HET.

8. B epynne uz 4 demeil y kaxico02o 6 pyke 00UH uapukx, NPU4em 6ce Wapuxu pasuvix yeemos. Kasxcoyw munymy
Kakue-mo 080e MeHsaomcs wapuxamu. Moano 1u max ciyuumuscs, Ymo uepe3 HeCKoIbKO MUHym iobvle 080e
POBHO 0OUH PA3 NOMEHSIUCH U NPU IMOM Y KAHCO020 U3 0emell OKA3ALCA WapUuK mozo Jice yeema, 4mo u 6
Hayane?

Otser. Morno. Pemenne. [Iponymepyem nereit: 1, 2, 3, 4. Ilopsaok xonoB TakoB: 2<>1, 334, 13, 264,
4651, 2653,



