XXV KYBOK ITAMATN A.H. KOJIMOTOPOBA. Tsepsp, 28.11 — 05.12.2022

FOHnuopsl, BhiciIas aura, 1 Typ, pelieHus U yKa3aHUs JIJisi XKIOPU.
¢ Orenka B 6 6a/IJTOB B KPUTEPHUAX O3HAUAET OTCYTCTBUE PEIIEHUsI, €CJIM SIBHO He OTOBOPEHO OGpaTHOE.

¢ Hepazbop caydaeB B KJIaCCHYIECKON TEOMETPHUY TIPU YCJIOBUU, UTO XOTsI OBl OJIMH CYIIECTBEHHBIN CIydait pa3o-
O6pan — sibipa He 6oJjtee 4 6asI0B, ecm obparHoe He oroBopeHo. dtor kpurepuit HE OTHOCUTCH  3amagam 1o
KOMOMHATOPHON TEOMETPUN U TeOMETPUICCKUM HEPABEHCTBAM.

1. B waxzmamuom myprupe npurumany ywacmue 1000 weaoser. Kaocdoti yuacmuur coepas posno 200 uep,
Ar0bvie d6a ywacmuuka coiepasts opye ¢ dpyzom ne boaee 00Ho20 pasa. 3a nopasicenue uzpok nosyuan 0 ouxos, 3a
nuywvto 1/2, 3a nobedy 1 ouko. Pesyavmam uzpoka — cymma nabparnux um oukos. Ilocae myprupa y Kkastcdo-
20 YUACMHUKE NOCYUMart Koapduyuenm Iounebopra. Kospduyuenm 3onnebopra yuacmuura ckiadveaemcs us3
CYMMDL MPET YUCEN: KBAOPAMG €20 YUCAL 0UKOB, CYMMDbL BCEL 04KO8 CONEPHUKOS, Y KOMOPHLL 0aHHT YuacmHuK
BHLULPAN, U NOAOBUHDBL CYMMbL OYKOE CONEPHUKOS, C KOMOPHIMU JaHHBIT Y4acmHUK culepan eHuublo. Jokascume,
ymo natidemes ywacmuuk ¢ Koapduyuernmom 3onnebopra ne menvuse 20 000.

Pemenue. Ilycrs yuactaukos N, KaxKaplil chirpas m urp. IlycTh ydacTHUK ojep:Kajl & 1mobej1, moTepres y mo-
paykenmit, n z HUIbUX. Toraa cyMMa KBaJpaToB OUKOB YHACTHHKOB paBHa Y (2 + 2/2)%. OcranbHble craraembre
KO3 DUIUEHTOB CJIOKUM HO-JIPYTOMY: JIJIs KaXKJIOT0 YYACTHUKA MOCYMTAEM €ro CyMMAapHBIN BKJIaJ B CyMMY KO-
s¢ddunuenToB ocranbHbIX. DTOT BKIAJ Oyuer pasen (x4 z/2)(y+ z/2). Torna cymma Beex koadduimeHToB paBHa
S +2/2)(x+2/2+y+2/2) =Y. m(x + 2/2) = m(Nm/2) = Nm?/2, T.e. ToCTOsHHA, & 3HAYUT CpejiHee apud-
MeTH4YecKoe KO3 MUIUEHTOB paBHO m> /2 = 20000. Haiisercst genosek, 4eii koabdUIMEHT He MEHbIIE CPEJTHEro
apuPMETIIECKOT0, ITO U TPeOOBAJIOCH JIOKA3aTh.

¢ JoxazaHo, 9TO cyMMa KO3(DPUIMEHTOB OIMHAKOBA JIJIsT BCeX TYPHUPOB: 4 Oaslia.

2. Ilycmov w — onucannas oxpyosicrnocms mpeyzosvhura ABC, 6 xomopom AC < AB, K — cepeduna dyeu
BAC, KW — duamemp oxpyotchocmu w. OKPYHCHOCTL Y BNUCAHA 8 KPUBOAUHETHDIT MPEY20AbHUK, 00pa3068aHHbIT
ompeskamu BC, AB u menvwets dyzoti AC oxpyosrcrnocmu w. OKa3a.40CH, WMO OKPYHCHOCTD Y MAKHCE KACAEMCA
KW 6 moukxe F. Ilycmv I — uenmp enucannotl oxpyoschocmu mpeyeosvruxa ABC, M — cepeduna menvuet
dyeu AK, a T — emopas mouxa nepecevenun M1 ¢ oxpyoscnocmoio w. Jloxaosrcume, wmo npamoe FI, TW u BC
NePecexarmes 8 00HoOl Mouke.

Pemtenune. Jlokaxem, uro BFIC u FITW BruucanHble, OTKy/la yTBEpK/IeHUE 3aa9u OyJeT CJIeJI0BaTh U3 CO00-
PaKeHUl paaInuKaJIbHBIX OCEM.
Jns magasia jjokaxkem BrucanHoctb BFIC'. Ilycts okpy2kHOCTD ¥ Kacaercs BC u w B Toukax F u Z cOOTBETCTBEH-
Ho. Torma W nexxkur va EZ (1j1st 97010 10CTATOYHO PACCMOTPETh TOMOTETHIO, TIEPEBOJISIILYIO ¥ B w). Kpome Toro
u3 yeaosus cienyer, uro W E kaacaercs v, a snaunt WF? = WE - WZ = W B? (nociemnee paBeHCTBO ClIeLyeT
u3 nouobuss WBE ~ W ZB, xoropoe B CBOIO 04epejib ciejyer u3 paBercrsa yrios ZWBE = /W ZB). Takum
obpazom, WF = W B, tak uro F' jexkut Ha okpyx)HoCcTH Tpe3ydia BIC ¢ nieatpom W, t.e. BFIC BrucaHHBIHA.
Teneps nokazkem, uro FITW srnucanusriii, obosunauus yriael ABC 3a «, 3,~. Hokaxem, uto LZWFI + /WTI =
180°. LZWFI =90 — (LFWI)/2 = 90° — ZFBI (u3 ycranosiennoii pamee suucanaoctu BFIC ¢ nearpom W).
LFBI = ZFBC —ZIBC =90°— 4ZBFC/2—3/2 =90°— (90° 4+ /2) /2 — 3/2 = 45° — /4 — [3/2. Tlosyuaem, aro
LWFI =45°4+ «a/4+ (/2. B to xe Bpemst ZWTI =90° + LZKTM = 90° + (v — )/4. CkiaapiBast H0JIyY€HHBIE
st ZWEFT uw ZWTI Beipaxkenusi, osiydaem 180°, 4ro u TpeboBajIoCh J10Ka3aTh.

¢ okazano, uro BFIC — Bumcannblii: 2 6ajia.

3. Touxa M enympu mpeyeorvrura ABC maxosa, wmo L MAC = ZMBC. Touka N cummempuuna M omno-
cumenvro cepedunv, cmoponwn, AB. Jlokaosrcume, wmo AM - BM + CM - CN > 2S5(ABC).

Pemenne. Ormerum rakyo touky D, uro AMDC — napasuienorpamm (a torga u NBDC toxke napasiie-
aorpamm). ZCBM = ZCAM = ZCDM, nosromy CM BD suuncanssiii. Ilo reopeme Ilrosemess BC' - MD =
BM-CD+CM-BD.Ho BD =CN,CD =AM, MD = AC, orkyna AM-AN+CM-CN = AC-BC > 25(ABC).

4. Unrva ommenaem Ha KAEMUGMOUT NAOCKOCTAU HecKoavko kaemox. [locae amoeo npodeavisaromes caedyrousue
ONEPaUUL: eCAU Y KAKOT-MO HEOMMEYEHHOT KACMKU OMMEUEHDL TOMA 6t 4 COCEOHUT ¢ HET NO CMOPOHE UAU Y2NY,
mo eé mooice ommeuarom. Bepro au, wmo Uiva mooicem 8vbpamv HAGMYPAADHOE L U OMMEMUMD USHANAALHDBLE TV
KACMOK MAKOM 00pa30M, 4MOObL NOCAE HECKOALKUT ONEPAUUTE 0KA3AA0CH HE MEHEE %2 41000 ommenerHbvLr KAeMOK?

OtBet: Jla. Pemrenue. HazoBéM npaguavHvim KACMUAMBM BOCOMUY2ONDHUKOM CO CMOPOonot k KaeTdaThlit

BOCBbMUYTOJIbHUK, CTOPOHBI KOTOPOI'O ITapaJijieJIbHbI CTOPOHAM WJIN AUaroHaJIsIM KJIETOK, U IIPU 3TOM BEPTUKaJIbHBIE
U rOPU30HTaJIbHBIE CTOPOHBI COCTOAT U3 N KJIETOK, a JNarOHaJIbHbIC — U3 n—+ 1. HJIOHJ;&,ILI) IIPaBUJILHOT'O KJIETYAThIM



BOCBMIYTOJILHIKOM €O cTOpOoHOit 4k pasmsiercst 112k? — 8k. ITokaskeM muyKImeii 1o k, 9T0 MOKHO OTMETHTE TaK
14k + ¢ xJreTok Tak, 9TOOBI MOCJE HECKOJBKUX OMEPAIM TOJIyIUJICS HAI BOCBMUYTOJIbHUK. [ljisi BBITOJHEHUN
6a3pl kK = 1 MOXKHO BBIOpaTh COOTBETCTBYIONLYIO KOHCTAHTY. Ilepexos moka3an Ha KapTUHKE: OTMETUB yKa3aHHbIE
14 KJIeTOK, MOXKHO yBEJIMYUTH JJIMHY CTOPOHBI NMPABUJIBHOIO BocbMuyrojbHuka Ha 4. Hakoner, Haiijgércs k, st

koroporo 112k2 — 8k > U 4 100,
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5. Cymma 100 nososcumesvHulT Huces pasna CYmme uxr oopammuuss seauvun. Jokascume, wmo cymma nonapHoix
npoussedenuti 100 ucrodnvx wucen ne menee 4950.

Pemenne. O603Ha4uM 9ncia ay, . .. ,ajo0- Llycrsb » a; = > ai = s, nyctb n = 100. JloMHOXKHUM CyMMy HOITapPHBIX
k2

Ipom3BeleHnii a; Ha CyMMy OOpaTHBIX K @;, # packpoeM ckoOku. ITomyunm (D aza;)(d ai) =(n-1)>a +
T . 'L 1 B

)] 7

> (aiaj/ag+ajar/ai+ara;/aj) = (n—1)s+ 3 (ai+aj+ap) = (n—l)s—l—i(n_l)?(n_m Ya;= ((n_1)+7(n—1)2(n—2))8 =
i7j7k i7j7k i

n(n —1)s/2. Ilogeaum Ha s, MOJIYINM, ITO CyMMa IOIAPHBIX TPOU3BeeHuit He MenbIre n(n —1)/2 =100-99/2 =
4950.

2100 compor daunwe 100, cocmoawux us nyaeti u edunuy, Kagcdyro — Aubo

6. Ilems swvinucvieaem ma Jocky 6ce
KpacHvim, Aubo curum maprepom. 3amem Bacsa swbupaem menycmoti Habop nosuyud u pasdbusaem 6ce cmpokry
HG Napsl, 8 KaHcIoT U3 KOMOPHIT CMPOKU OMAUMGIOMCA POSHO 6 8blbparHbulT nosuyuar. Beeeda au Bacsa cmoorcem
8uL0PAMB IMOM HAOOP NO3UUUL MAKUM 00PA3OM, WMOObL CPEQU FMUT NAP KOAMUMECTNBO 00HOUBEMHBIL OMAUYAAOCH

0OM KOAUMECTNEG PAZHOUBETMHBIL Y
OtrBer: Her. Pemnenwne. [lycrs [lerst nokpacur crpoku ciemyomum odbpazom. OH pa3o0bbeT HO3UINN Ha APl

cocemuux: 1 co 2, 3 ¢ 4, u T.;1. — Bcero 50 nmap. 3aTeM MOCYUTAET KOJUIECTBO AP, B KOTOPBIX CTOAT JIBE €IUHUIIBI.
Eciin 310 KOMMYECTBO YETHO — MOKPACUT CTPOKY B KPACHBIN IBET, ecjin HedeTHO — B cuHuil. Jlokaxkem, dro
Kakue Obl mo3unuu HU BbIOpas Bacs, KOJIM4ecTBO OJIHOIBETHBIX M PA3HOIBETHBIX I1AP B €I'0 I0JICUYETE OKAXKETCS
onuHakoBbIM. llepBblil ciry4daii: mycTts Bacst BeIOpas xoTst Obl OjiHY Tapy mnosunuit Bujga 1-2, 3-4, u T.11., He yMaJisis
obmuoctu, nmapy 1-2. He ymangas obmnocTtu cienyromue k mos3unuit BeiOpanbl Baceit, a mociaennune 100 — k — 2
He BbIOpaHbl. Pa3obbeM Bce CTPOYKM Ha 4YeTBEpKH cJiejytornmM obpasom. Kaxoit crpouke Buma 11AB (rne A
— 610k bl k) comocrasum ee mapuyio 00AB, a raxxke 01AB u ee mapnyio 10AB. fcHo, 4ro Bce CTPOUKH
JIEACTBUTEJILHO Pa300bIOTCH Ha HellepeceKaroluecs: deTBepku. Eciin mapa 1mepBbIX JABYX CTPOYEK OJHOIBETHA, TO
rmapa TpeTbeil 1 JeTBepTOil CTPOYeK pasHoIBeTHa, n HaobopoT. [loaToMy U BCEro OJHOIBETHBIX U PA3HOIIBETHBIX
nap nopoBHy. Bropoii ciy4daii: Halijercs mapa nosunuii Buja 1-2, 3-4, u T.11., B Kotopoit Bacst BeiOpas poBHO 0OJ1HY
U3 JIBYX MO3UIAI [Taphl, HE yMaJissi OOIHOCTH OH BBIOpaJ Mmosuiumio 1, HO He BbiOpas mosunuio 2. PazobbeMm Bce
CTPOYKH Ha YeTBEPKHM MOYTH aHAJOTHYHO HepBoMmy ciaydaio: 11AB, 01AB, 00AB, 10AB. laibine paccysKIeHIs
AHAJIOTUYIHBI TIepBOMY cjiy4dan. OCTajoch 3aMeTUTD, UTO OJUH U3 JBYX CJIyYaeB TOUHO PEAJIU3YETCH.

7. Jlanwse namypasvhoe wucaa m u n, boavwue 1. Joxascume, 4mo cyuwecmsyom HAMYPAALHHLE YUCAG
a1 < az < -+ < @y, makue, WMo npu A1006ux 1 u j, maxur wmo 1 < i < j < m, wucao aj xpammo n(a; — a;).



Penrenue. IocsieioBareibHOCTD a1 < ag < -+ < aj HeJIbIX (& He TOJIbKO HATYPAJIbHBIX ) YHCes HA30BEM Topowed,
ecin pu 1 <@ < j < k uamcio a; kparao n(a; — a;).

BamMeTuM, 4TO, ecjJu KO BCeM UJIeHaM XOPOINeil 110C/Ie0BaTeIbHOCTH IPpUbaBUTL KPaTHOe IIPOU3BEeICHUs BCEX
HONAPHBIX Pa3HOCTEl, YMHOXKEHHOIO Ha 7, CHOBa IOJIYYUTCA XOPOIIAs IIOC/IeJI0BATEILHOCTL. A eciu Bce HIeHbI
I1I0CJIe JOBATCJIbHOCTI OTpI/H_LaTeJIbeI, B eé KOHeEeI, MOKHO JOITNCaTb 0, N OIIdATHhb HO.HyLH/ITCH XOpOIHaH II0CJIeJ0Ba-
TEJILHOCTD.

Tenepnb yTBepzKJieHHe 3a/la9i HECJ0KHO JIoKa3aTh MHJyKIUell 1o m. Ilpu m = 2 Xopomlyio I10C/Ie10BaTe/h-
HOCTb COCTaBJISIIOT 4HCIa 7 — 1 U n. A ecou uMeeTcs Xopolias II0CIe0BATeIbHOCTb U3 m — 1 4ucia, To, Kak
MBI BUJIE/IU, MOYKHO IPUOABUTL KO BCEM YjIeHAM JIOCTATOYHO OOJIBLIIOE 10 MOJLY/II0 OTPUIATEILHOe YHUC/IO0, HOJIY-
YUB XOPOMIYIO MOC/IEI0BATEIHLHOCTh ¢ OTPUIATEIHLHBIMU WICHAMHE, 3aTeM 100aBUTh B KoHel 0, MOJJIyYnB XOPOIILYIO
HOCJIeI0BATE/ILHOCTD U3 1M YUCesI, U, HAKOHeIl, IIPUOABUTL JIOCTATOYHO OOJIBINOE IIOJIOXKUTEIbHOE YUC/I0, IOy IYUB
XOPOMIYIO TI0C/Ie/I0BATEILHOCTD U3 1M HATYPAIbHBIX YHCE/I.

¢ Bajaua perriena Jijist 9aCTHOTO Caydasi n: 2 Gajia.

8. Cawe nopyuusu coopyoumsv KOMNLIOMED, BLNUCAAOUUT Keadpam cymmvt 99 HEOMPUUATMEALHBIT “UCEN, HE
borvwur 1. Cawa emecmo amozo nodobpan 99 dynxuui fi1, fa, ..., fog, u Ko2da 8 KoMNLIOMED 8600AM HUCAG
Z1, ..., Tgg, on 6weodum cymmy f1(x1) + -+ + foo(xgg). Pesyavmam sviuucaernus, Koneuno, He 6cezda mouen,
no Cawa 2060pum, 4mo owubka 6uvucienus (Mm.e. MoOYAb Pa3HOCU UCKOMO20 KEAOPATNA CYMMDbL U NOAYUEHHOL0
pe3yavmama) Hukozda He NPesocrooum HeKomopoz2o wucaa m. IIpu Kakom naumervwem m 3mo modrcem Ovimo
eepro?

Otser: 1225. Pemenwne. IIpumep. Pacemorpnm fi(x) = 9922 — %. Torma
199(2F + ...+ 2g) — (x1 4 ... w00)* — 1225 = | Y (x; —=z;)” — 1225
1<i<5<99

IToxaxkem, aTo
0< Y (a— ;) < 2450.
1<i<5<99
JlamHOE BBIpasKeHWE OTHOCHUTE/IBHO JIIOO0TO X; SIBJISETCS KBAaAPATHLIM TPEXUICHOM C MOJOKHUTETLHBIM CTAPIITIM
WIEHOM, OTKY/Ia CJIJIyeT, 4TO MaKCHMajbHOe 3HadeHue Ha orpes3ke [0, 1] OH IpHHUMAET HA OJHOM M3 KOHI[OB.
Takum 006pazoM, MAKCUMYM JOCTUTAETCs, KOTMa KaxKias repeMmeHHas x; apiserca 0 gubo 1. Ecom cpemn x; a
HyJIell U b euHUI], TO BbhIpaxkeHue paBusiercst ab < 49 - 50 = 2450.
Ouenka. dyst npoussosibHoro nogmuoxkecrsa I C {1,2,...,99} obosnauum yepe3 xy HAGOP X1, ... Tgg, 3a/AH-
HBIA ycJjioBUEM
1, ecimmi € I
0, ecmmi ¢ I.

Taxke obosHaunm depes f(z) soipaxkenue fi(z1) + ...+ fog(xgg).
SamMeTnM, 9TO

Z f($[>+ Z f(xJ):ngf((()?()?"'?()))+C§8f((1717"'71>)'

|1|=49 |J|=50

HeiictBurenbro, Herpyauo yoeaurnest, ato f;(0) u f;(1) B eBy10 U B IpaByIo 9acTH BXOJAT MOPOBHY Das3.
Hasee, samenum f(x) Ha COOTBETCTBYIOINIME KBAIpAThl CyMM. Tak Kak MOIPEIIHOCTh KOMIIbIOTEPA HE GoJiee m,

TO TIOJTYIUM 49 102 502 49002 49
y ‘099 49 + 099 50° — 099 99 ‘ < 4099 m.
Tlocnentnee HepaBeHCTBO paBHOCUIBHO M > 1225, uTo m TpeboBaJIOCh H0KA3aTh.

¢ ToibKo oreHKa MM TOJILKO IpuMep: 4 6aJiia.

9. Ha cmopone BC ocmpoyeoavrozo mpeyzorvrurxa ABC evibpana mouka D. OnucaHHas 0KpyscHOCMb mpe-
yeorvrura ADB nepecexaem ompesox AC 6 mouxe E, a onucannasn oxpyscrocmo mpeyzorvrura ADC nepecexa-
em ompesox AB 6 mouxe F. Ilpamvie AD, BE u CF nepecexarom onucanniyro oxpyocnocms ABC 6 mouxax Dy,
FE1 u Fy coomeememeenno. Ilycmo I u Iy — uenmpot snucarmvx oxpyoicrocmett mpeyzosvruxos DEF u D1 E1Fy
coomsememeenno. Hoxascume, wmo mouxu E, F, I, Iy aestcam wa 00HOT oKpyrHcHOCU.

Pemenne. ITocunraem yrunl ZD1E1B = Z/D1AB = ZDAF = /DCF = /BCF, = ZBFE1F,. CiengosareJbHo,

FE1 B — 6uccekrpuca yria Dy E1 Fy. Anagornano, FyC — 6uccekrpuca yria F1Fy Dq. Torna IT = F1CNE1B. Kpowme
toro, /ZFE1D\A = Z/FE\BA = /EBA = /EDA, /FND\A = /FNWCA = /FCA = ZFDA. Orkyna ZF\D1E, =



ZFDE kak cymmbl paBHbIX yryioB. Ocranocs 3amerutsb, aro ZFIE = 90° + /ZFDE/2 n /ZFLLE = ZF\[LE, =
90° + ZF1 D1 E1 /2 kak yrisl Mex ity ouccekrpucamu. Uroro, /FI1E = /FIE, a 3nauur, rouku E, F| I, I; sexar
Ha OJHOU OKPYZKHOCTHU.

¢ Joxkaszano, uro F1 B — 6uccekrpuca yria D1 F1Fy, F1C — 6uccekrpuca yria F1FyDy: 2 6auia.

10. B nocaedosamesvrocmu {a,} namypasonox wucea 0an kadtcdozo n = 2022 wucao a, — naumenvwiee, O
KOMOP020 CYMMG Gp—2021 + - - - + An_1 + an — Mounsil keadpam. Hzsecmmo, wmo wucao 8085 scmpevaemcs 6 no-
€edo8ameAbHOCU OECKOHEYHO MHO020 pad. okascume, Ymo cCymma Gy, 2021+ . .+0n—1+a, npu 6cex docmamouro
6OMDUWUT T NPUHUMGEN, 00HO U MO dHCe 3HAMEHUE, U HATIUME IMOo 3HAUEHUE.

OtBet: 40432, Pemenne. OueBninO, ITO a2022+4i < G4, TO3TOMY CYMMa U3 yCJIOBUS HE YBEJIMYUBAETC. Tak Kak

OHA SIBJISIETCS HATYPAJbHBIM YHUCJIOM, TO ¢ HEKOTOPOI'O MecTa oHa ctabmiunsupyercs. I[lycTh B 9TOT MOMEHT cymMMa
paBHa 12, a 37TeMEHTHI IOC/IeI0BATETLHOCTH, KOTOPHIE JAI0T 3Ty cyMMy b, b, . . ., bagaa (Iastee mociesoBaTebHOCTS
3aIUKJIMBAETCS U OUATH uer by, by u T.i1.). PaccMoTpuM MOMEHT, KOTJIa Mbl COOMPAEMCs B OUEPE/IHOI pa3 JOMIcaTh
B II0CJIEJI0BATEIBHOCTD dteMenT b;. Cymma mpessiiyiero 2021 sgemenTta pasaa n? — b;, ¥ MbI 3HaeM, 9TO b; —
HaIMeHbIIIee HATYPAILHOE UYHCJI0, KOTOPOEe MOYKHO J06aBUTH K N2 — by, YTOOBI IIOIyUH/ICS TOYHBI KBaJpaT. DTO
osHadaet, uto n? — b; > (n — 1)%, 10 ectb 2n — 1 > b;. Cymmupys mocemrnee HepaBeHcTBo 1o 1 < i < 2022,
nosyunm, uro 2022(2n — 1) > S b; = n?, n? — 4044n + 2022 < 0. [Ipu n > 4044 5T0 HEPABEHCTBO He BBINOIHEHO,
cienoBaTenbao, n < 4043.

C apyroit croponsl, cymectByer k Takoe, uro br = 8085. 3amucas jijist HETO BCE Ty Ke ONEHKY, MbI TOJIYIUM

2n — 1 > 8085, To ectb n > 4043. 3HauuT, € MHCTBEHHBI BO3MOXKHBII BapuadT n = 4043.

¢ Jlokazamo, ITO CyMMa M3 YCJIOBUSI ¢ HEKOTOPOTO MECTa MOCTOsTHHA: 2 Oasia.



XXV KYBOK ITAMATN A.H. KOJIMOTOPOBA. Tsepsp, 28.11 — 05.12.2022

FOnuopsl, niepBaga aura, 1 Typ, pelieHus 1 yKa3aHus JJis >KIOPU.
¢ Orenka B 6 6a/IJTOB B KPUTEPHUAX O3HAYAET OTCYTCTBUE PEIIEHUsI, €C/IM SIBHO He OTOBOPEHO OOpAaTHOE.

¢ Hepas6op ciyyaes B KJIACCHYECKON MeOMETPUU IPU YCIOBUHU, YTO XOTs ObI OJMH CYIIECTBEHHBLIA ciiydail paso-
Opan — JpIpa He 6osiee 4 baJioB, eciu obpaTHoe He oropopero. dror Kpurepuit HE OTHOCUTCA k 3amagam 1o
KOMOMHATOPHOI reOMeTPUN U MeOMETPUIECKIM HEPABEHCTBAM.

1. B wazmamnom myprupe npurumany ywacmue 1000 weaosex. Kaotcdwli yuacmuur coepas posno 200 uep,
A10001E 080, YHACTMHUKG Chizpasty dpye ¢ Ipyeom we bosee 00n020 pasa. 3a nopasicenue uzpox nosyuas 0 ouros, 3a
nuywwvto 1/2, 3a nobedy 1 ouko. Pesyavmam uzpoka — cymma nabparnux um oukos. Ilocae myprupa y Kastcdo-
20 YUACTMHUKAG NOCYUMaAU kKospduyuenm Sounebopra. Kospduuuenm 30HHe60PHG YUacmHuKa crAadveaemcs us3
CYMMDL MPET YUCEA: KEAOPAMG €20 YUCAL 0YKOB, CYMMDbL BCET OUKOE CONEPHUKOS, Y KOMOPLT JaHHvIT YUacmHUK
BHLULPAN, U NOAOBUHBL CYMMbL ONKOE CONEPHUKOS, C KOMOPHIMU JaHHIT Y4acmHuk coepan sruublo. Jokascume,
wmo watddemea ywacmuuk ¢ Koaphuyuermom 3onnebopra ne menvuwe 20 000.

Pemenue. Ilycrs yuactaukoB N, KayKaplil chirpas m urp. IlycTs yuacTHUK ojepsKaj & 1obej, moTepes y mo-
paykenwmit, n z HHIbUX. Tora cyMMa KBaJpaToB OYKOB YHACTHHKOB paBHa Y (2 + 2/2)%. OcranbHble craraembre
KO3 DUIUEHTOB CJIOXKUM HO-JIPYTOMY: JJIsi KaXKJIOr0 yYaCTHUKA [MOCYMTAeM €ro CyMMAapHBIH BKJIaJ B CyMMY KO-
s dunuenToB ocTaabHbIX. DTOT BKIAJ OyueT paser (x4 z/2)(y+ z/2). Torna cymma Beex koadduimeHToB paBHa
S +2/2)(x+2/2+y+2/2) =Y. m(x + 2/2) = m(Nm/2) = Nm?/2, T.e. locTosIHAA, & 3HAYHT CpejiHee apu-
MeTH4YecKoe KO3 MUIUEHTOB paBHO m> /2 = 20000. Haiigercs gesosek, 4eit Ko3DUIMEHT HE MEHbIIEe CPEHETO
apn@dMeTHIECKOro, ITO U TPebOBAIOCh JOKA3ATD.

¢ Jlokazamo, 9To cymma KoM DUITMEHTOB OJIMHAKOBA, JIJIsT BCEX TYPHUPOB: 4 Hajiia.

2. Ilyemov w — onucannas oxpyosicrnocms mpeyzosvhuka ABC, 6 xomopom AC < AB, K — cepeduna dyeu
BAC oxpyotchocmu w. OKpYsHCHOCTL Y 8NUCAHA 8 KPUBOAUHEUHBIT mpey2oavhuk, 00padosarhovil ompeskamu BC,
AB u menvwett dyeoti AC oxpyostchocmu w. Oxa3an0Cchb, WMo OKPYMHCHOCMS Y MaKINHCEe KACaemces CEPeOuHH020
nepnendurysapa ¥ BC e mouxe F. Ilycmo I — uenmp enucannol oxpyorcnocmu mpeyzorviurxae ABC, M —
cepeduna menvuwets dyeu AK oxpyorcnocmu w. oxascume, wmo MI = MF.

Pemtenne. [Iycre W — cepenuna gyru BC' OKpy»KHOCTH W, U IIYCTb OKPY2KHOCTD 7y Kacaercss BC' u w B Toukax K u
Z coorsercreerro. Torga W siexkur vHa EZ (17151 9TOT0 10CTATOYHO PACCMOTPETH TOMOTETHIO, IEPEBOISIIYIO 7Y B W).
Kpome Toro u3 yciosns ciaemyer, uro W F xaacaerca v, a snaunt WF? = WE-W Z = W B? (nocieiee paBeHCTBO
ciepyer u3 nonobuss WBE ~ W Z B, kotopoe B CBOIO 04epejib ciejyer u3 pasencrsa yrios /W BE = /W ZB).
Taxum obpazom, WF = WB = WI. 3uaunt, buccekrpuca yria BW K — sto cepuep Kk [F. Ho sta 6uccekrpuca
conepxkut Touky M, mosromy MI = MF'.

¢ [lokazano, yro W (cepenuna nyru BC') pasaoynasena or I u F: 4 6asuia.

3. Touxa M enympu mpeyeorvrura ABC maxosa, wmo L MAC = ZMBC. Touka N cummempuuna M omno-
cumenvro cepedunv, cmoponw, AB. Jlokaoscume, wmo AM - BM + CM - CN > 2S5(ABC).

Pemenne. Ormerum rakyo touky D, uro AMDC — napasuienorpamm (a toryga u NBDC toxke napasiie-
norpamm). ZCBM = LZCAM = ZCDM, nostomy CM BD suucanusiii. [To Teopeme Iltonemess BC - MD =
BM-CD+CM-BD.Ho BD =CN,CD =AM, MD = AC, orkyna AM-AN+CM-CN = AC-BC > 25(ABC).

4. Unrva ommenaem Ha KAEMUGMOT NAOCKOCTAU HeCcKoavko kaemox. [locae amozo npodeavisaromes caedyrousue
ONEPaUUL: eCAU Y KAKOT-MO HEOMMEYEHHOT KACMKU OMMEUEHDL TOMA 6l 4 COCEOHUT ¢ HET NO CMOPOHE UAU Y2AY,
mo e€ mootce ommenarom. Bepro au, umo Hava moocem gvlbpamsv Hamypasvroe n, bosvwee 1000, u ommemums
USHAYAALHBLE 1L KAETNOK MAKOM 00DA30M, YIMOOL NOCAE HECKOADKUL ONEPAUUL 0KA3GA0CH HE MEHEE "72 — 4 omme-

YEHHBIX KAECTOK ?
Otreer: Jla. Pemrenue. Haz0BEM npasusvHuiM KACMUGMBIM 80COMUYLOAOHUKOM €O cmMoporot k KierTdaTbrit

BOCHMUYTOJIBHUK, CTOPOHBI KOTOPOT'O TAPAJLJIEIbHBI CTOPOHAM UJIU JAATOHAJISIM KJIETOK, U IIPU 9TOM BEPTUKAJILHBIE
U TOPU30HTAJIBHBIE CTOPOHBI COCTOAT U3 1 KJIETOK, & JinaroHajbubie — u3 n+ 1. [lioma s npaBuibHOrO KJIeT4aToro
BOCHMUYTOJILHUKA, CO CTOPOHOiT 4k pasusiercs 112k% — 8k. ITokaskeM MHIYKImel 110 k, 9TO MOXKHO OTMeTHThb 14k + ¢
KJIETOK TaK, 9TOOBI [IOCJIE HECKOIBLKUX OIEePAIUil Oy IUJICH HAIll BOCbMUYTOJIbHUK. [iis BbIosiHeHun 6a3b! k = 1
MOYKHO BBIOPaThL COOTBETCTBYIONIyIO KoHCTaHTy. [lepexon mokazan Ha KapTUHKE: OTMETUB yKa3aHHbIC 14 KJIETOK,
MO2KHO YBEJIMYUTDH JIJIMHY CTOPOHBI IIPABUJIBLHOIO BOchbMuyroJbuuka Ha 4. Hakowern, waiinérca k, st KOToporo
112k% — 8k > M — 4. 3ameuanue. B perennu BbIllle aCUMITOTAKA POCTA YUCIA OTMEYEHHBIX KJETOK PaBHA
n?.4/7. EcTb 1 IpyTHe IPUMepPHI, C ACUMIITOTHKO POBHO %2 — UMEHHO JIJIE TOTO, YTOOBI OHU MTOAXOIUIN, B YCJIOBUE
nobapjieHA KOHCTaHTa —4.
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5. Cymma 100 nos0AHCUMEAOHIT YUCEA PABHE CYMME UL 00PAMHBLT 8eAudUuH. JJoKascume, 4mo CYMMa NONAPHHLL
npoussedenuti 100 ucrodnvx wucea ne menee 4950.

Pemrenue. O6o3uavnum uncia ay, . .., a100. Llycrs > a; =Y ai = s, myctb n = 100. JJOMHOXKMM CyMMy IONAPHBIX
1

pou3BeeHNil a; Ha CyMMy OoOpaTHbIX K a;, M packpoeM ckobku. Homyunm (3 aa)(3 L) = (n—1)Y a; +
T . Z 7 .

v 7
'Zk(aiaj/ak—|—ajak/ai+aka@'/aj) = (n—l)s+‘zk(ai+aj—|—ak) = (n—l)s—i—i(”*l);"*z) doai= ((n—l)—i—i(”*l);"*m)s =
2,75 1,7, 7

n(n —1)s/2. Ilogeaum Ha s, TIOJIyIUM, YTO CyMMa IOIAPHBIX IPOU3BeIeHNi He MenbIie n(n —1)/2 = 100-99/2 =

4950.

6. Ha docke nanucaro 6 pad 2022 ueavix wucaa. 3a odun xod Baca moocem uvibpamsd HamMypasvHoe wucso 1 <
k < 2022, nocae uezo Ilemsa dossicer aubo npubasums Ko 6CEM HUCAAGM Ha mecmar ¢ 1-20 no k-oe no 1, aubo
BHIYECTND U3 BCET wucen Ha mecmax ¢ 1-20 no k-oe no 1. Baca xouwem, umobov. uepe3 Heckoavko xodos na docke
noABUA0CH Yucao, kpamnoe 10. Mooscem au IHema emy nomewams?

OtBer: He cmoxer. Permrenune. Ha camom pmese xBarur maske psga m3 10 gmcesn. Ho Mbl mpuBemem meHee

ujeitnoe pertenne. BmecTo yncen OyaeM 3alMChIBATH TOJIBKO UX OCTaTKU OT jsesienus Ha 10.

Jokaxkem, uTo Bacst MoxKeT T0OMBATHCST CIIEAYIONINAX IeJIeil.

1 nesib. Hayuurbest fgenars 4ucsio Ha 3aJJaHHOM MECTE B DPsijly, HE PABHBIM 5, HE M3MEHss YUCJa, [IPABee STOro
mecra. Ecau gucio we paBHo 5, To Bacs mudero He menaer. A ecim dmcyio paBHo 5, To Bacs BbiOupaer 6JI0K,
3aKaHYMBAIOIINICH HA 3TOM YUCJIE, U YUCTIO U3MEHSIETCH.

2 nesib. Chenarhk Tak, 9TOOBI B 33JIAaHHON YeTBEPKE MOAPSJ WAYIIUX UYUCE] OBLIO YUCJO HE M3 MHOYXKECTBA
{4,5,6}, He usmensist uncia mpasee 31oil yerBepku. CHavasa Mbl JIEJIA€M BCe YHUCJIA STOH Y€TBEPKHU HE PABHBIMU
5, crpaBa HaJjieBo. PaccMOTpuUM TpHU NMpaBbIX 4dncia deTBepku. Eciu cpeanm Hux ectb u 4, u 6, TO MBIl BbIOUpaeM
670K, comepKaruit ux, u jaudo 6 cramer 7, qubo 4 cramer 3. Ecim ke Bce Tpu umciia paBHbI, HAIpumep 4, TO
MBI BbIOMpaeM OJIOKM: 3aKaHIMBAIOIINICS Ha BTOPOM YHCJIE YE€TBEPKH, 3aKAHUUBAIOIINIICST HA TPETHEM YUCJIE, U
3aKAHYUBAIOIIUICS Ha YeTBEpTOM dumCje 4deTBepku. Bce Tpu pasza Ilers moynken npubaBisTh, MHAYE KPAHsIST
geTBepKa 0Ji0Ka IpeBpaTuTcs B Tpoitky. Ho Torma camoe mepBoe 4ucjio 4eTBepKH MPUHSLIO 4 Pa3/IMIHbIX 3HAUEHUS,
a 3HAYUT B KAKOW-TO MOMEHT ObLJIO HE B MHOXKECTBE (B 9TOT MOMEHT MbI i OCTAHOBHMMCS ).

3 nesb. Crenarsb Tak, 9TOObI B 3alaHHON IpyIine u3 21 HoApsi1 UAyIero 9ucyia ObJI0 YUCIO0 He U3 MHOXKECTBA,
{3,4,5,6, 7}, He uamensist uncia npasee 31oii rpymnsl. Camoe Ji€Boe YUCI0 TPYIIIBI HE TPOTaeM, OCTaIbHbIe pa3ou-
BaeM Ha YeTBEPKHU U CIIPaBa HAJIEBO JOOMBAEMCs TOrO, YTOOBI B KaXKJOW YeTBEPKe OBbLIO YUCJIO HE U3 MHOXKECTBA
{4,5,6}. Eciu 310 uncsio e paBHo 3 uiu 7, To Mbl yke nobeauau. Ecau ectb u 3, u 7, 10 BbiOHpaem 670K ¢ 060u-
MU 4YucJiaMu U nobexiaeM. Ecin ke Bce dmciia 0JJMHAKOBBI, HAIIPUMED PaBHBI 3, TO IMOCJIEIOBATEIHLHO BhIOUpaeM
6s10ku ¢ Tpoiikamu. [lerst Bcé Bpemst mpubasisier 1. U nepBoe 4uc/io B rpyiiie TPUHAMAET 6 PA3JINIHBIX 3HAUCHUIA,
a TOTJa OHO B KAKON-TO MOMEHT BBIXOJHUT U3 MHOXKECTBA.

4 nenwb. CrestaTh Tak, 9T00BI B 38 /IaHHON rpytiie u3 148 moapsj| ujiynero Yucia ObLIo YUCI0 HEe U3 MHOXKECTBA
{2,3,4,5,6,7,8}, He usaMensisi uncsa npasee 31oil rpyunbl. Camoe JieBoe YHCJIO I'PYIIBI HE TPOraeM, OCTaJbHbIE
paszbuBaeM Ha Tpynmbl o 21 u cmpaBa HaJIEBO JOOMBaEMCsI TOrO, 9TOOBI B KasKJOH I'pyIie ObLIO YUCI0 He U3



mHO)KecTBa {3,4, 5,6, 7}. Ecsu 910 uncio ve pasuo 2 uian 8, 1o Mbl yxke 11obeauan. Ecim ects u 2, u 8, 70 BoIGUpaem
0JI0K ¢ oboMMM YuCJaMU U TT00eXkKjaeM. Kejn ke Bce Uncjia OJUHAKOBBI, HAIIPUMED PABHBI 2, TO MTOCJIEI0BATETBHO
BeIOUpaeM OJioku ¢ aBoiikamu. lerst Bcé Bpemst mpubasiser 1. U mepBoe unc/io B rpyIine NPUHAMAET 8 PASTMIHBIX
3HAYEHU, a TOTJIa OHO B KAKOW-TO MOMEHT BBIXOJIUT M3 MHOXKECTBA.

5 nesib. Caenarh Tak, 9TOOBI B 33 1aHHON TpyIie n3 1333 moapsii uayIuxX Juces ObLIO YUCIO He U3 MHOYXKECTBA
{1,2,3,4,5,6,7,8,9}, He usmensisi uncja mnpasee 31oii rpymnbl. Camoe JieBoe YHCJIO IPYIIIBI HE TPOTAEM, OCTaJIb-
Hble pazdbuBaeM Ha IpyIbl 10 148 u ciupaBa HaIeBO J0O0MBAEMCs TOTO, 9TOOBI B KaXKIOW I'PYIIE OBLIO IUCIO HE
u3 MHOXKecTBa {2,3,4,5,6,7,8}. Ecin 910 uncso we paro 1 wim 9, 1o Mbl yke nobemun. Ecin ectb u 1, u 9, To
BBIOpaeM OJIOK ¢ 00oOMMHU YHuCIaMU U mmobex1aeM. Ecin »Ke Bce duc/ia OJMHAKOBBI, HAIIPUMED paBHBI 1, TO Tocie-
JIoBaTeIbHO BbIOUpaeM 6Jiokn ¢ jaBoiikamu. [lers Bcé Bpems mpubasiser 1. 1 mepBoe umciio B rpylie IpUHAMAET
10 pa3uuHBIX 3HAYEHUIT, a TOT/Ia OHO B KAKOM-TO MOMEHT BBIXOJIUT M3 MHOYKECTBA.

Jlobusmmucs 1enn 5, Bacs moberktaer.

7. Jawv, namypasvrove wucaae m u n, boavwue 1. Jloxasicume, wmo CcyuLecmsyrom HOMYPGALHBIE YUCAG
a1 < ag <+ < Gy, MAKUE, ¥MO NPU A1000T T U J, maxur vmo 1 < i < j < m, wucro a; Kpamto n(aj — ai),

Pemenne. [locaenosarenbaocts a1 < ag < - -+ < a, IEJIBIX (& HE TOJBKO HATYPAJIBHBIX ) THCEJT HA30BEM Topowed,
ecin pu 1 <@ < j < k amcio a; kparao n(a; — a;).

3amMeTnM, YTO, €C/IM KO BCEM YjIeHaM XOPOIIEH IT0CJIe/I0BATEbHOCTU IPUOABUTDL KPATHOE [POU3BEIEHUS BCEX
[IOTIAPHBIX PA3HOCTEN, YMHOXKEHHOT'O Ha, 71, CHOBA IOJIYUYMTCS XOPOIasi MOCIEI0BATEIHHOCTh. A eCjiu BCe “JIEeHBI
IIOCTIEIOBATEIFHOCTH OTPUIIATENIBHBI, B €€ KOHEIl MOXKHO jonncaTb 0, U OHsSTh HMOJIYIHTCS XOPOIasl IOCJIeI0Ba-
TEJILHOCTD.

Temnepp yTBep:KIeHNE 3aa41d HECTOXKHO JI0Ka3aTh MHAyKHueil mo m. IIpu m = 2 Xopomryio mocjaeaoBaTeb-
HOCTBb COCTaBJISIIOT 4ucjia n — 1 u n. A ecjm mMeeTcss XOpoIast MMOCJIe0BaTe/bHOCTh U3 m — 1 9ucja, To, Kak
MbI BHJEJIU, MOXKHO IIPUOABUTH KO BCEM UJEHAM JIOCTATOYHO OOJIBIIOE IO MOJY/IIO OTPHUIATEHLHOE UUCJIO, TIOJIY-
YUB XOPOIIYIO MOCJIEIOBATEIBHOCTD C OTPHUIATEIBHBIMU YJ€HAMHU, 3aTeM J100aBUTh B KOHeIl (), IOy IrB XOPOIITYTO
ITOCJIEIOBATE/ILHOCTD U3 1M UUCeJI, U, HAKOHEeI[, TPUOABUTH JOCTATOTHO OOJIBIIOE MOJIOXKHUTEILHOE UUC/IO0, TTOJTYIUB
XOPOIIYIO MOCJIEA0BATEILHOCTh U3 1M HATYPAJIbHBIX YHCEI.

¢ 3ajaua perrena JIs 9aCTHOrO caydas n: 2 Gajia.

8. Cawe nopywuiu coopyoumv KOMNLIOMeED, uHUCAAOUUT KEAOPAM CYMMbL MPET HEOMPUUAMEALHHLL HUCEA, HE
bonvwux 1. Cawa emecmo 3mozo nodobpanr gynkuyuu f, g u h, u K020a 8 KOMNBIOMED B600AM YUCAG T,Y U Z,
on sweodum cymmy f(x) + g(y) + h(z). Pesyavmam swvucienus, Konewno, ne ecezda moven, 1o Baca 2o0sopum,
YMO OWUOKG BLHUCAEHUA (M.€. MOOYAD PAZHOCTNU UCKOMO20 KEAOPAMA U NOAYUEHHO20 DESYABINAMA) HUK020a He
npesocrodum Hexomopozo wucaa m. Ipu Kaxom Haumenvuem m amo mootcem bvimv eepHo?

Otser: 1. Pemenue. [Ipumep. [lycrs f(x) = g(z) = h(z) = 322 — 1/3. Torma Cama sorancaser 3(z? + 32 +
z?) — 1. Torna ero orksonenne pasHo 3(z2 +y? +22) — 1 — (v +y+2)2 =22? + 9> + 22—y —yz —z2) — 1 =
(x—y)?+ (y—2)? + (2 — )* — 1. Ono ouennHO, He MenbIme -1. lokazxem, 4To oHO He Goabie 1. [leiicTBuTenBHO,
9TO BBIPaXKEeHHE MOYKHO YBEJIUIUBATD, yBeJINIUBas HAMOOJIbIIee U3 X, Y, 2 WK YMEeHbIasi HauMeHbIIee U3 HuX. Tak
YTO MOMKHO CUHTATh, uT0 T = 0,2 = 1, U JOKA3LIBATH, UTO Y2 + (1— y)2 < 1 — a 3T0 y’Ke XOpOIO U3BECTHO.
Omnenka. Cioxnm nepaserncrsa f(1)+g(0)+h(0) < 1+m, f(0)+g(1)+h(0) < 1+m, f(0)+g(0)+h(1) < 1+m.
[Momyuanm, aro f(1) + g(1) + (1) + 2(f(0) + ¢g(0) + ~(0)) < 3 + 3m. Ilpu srom f(1) +g(1) + h(1l) > 9—mu
2(f(0) 4+ ¢(0) + h(0)) = 2(0 — m) = —2m. Ioaygaem, uro 9 —m — 2m < 3 + 3m, orkyza m > 1.

¢ TosbKo oneHKa MM TOJILKO pumep: 4 GaJuia.

9. Ha cmopone BC ocmpoyeosvrozo mpeyzorvrurxa ABC evibpara mouka D. OnucaHHas OKPYAHCHOCTL Mmpe-
yeoavrura ADB nepecexaem ompesox AC 6 mouxe E, a onucannasn oxpyosrcrnocms mpeyzorvrura ADC nepecexa-
em ompesox AB 6 mouxe F. IIpamwvie AD, BE u CF nepecexarom onucannyio oxpystchocms ABC 6 moukax D1,
F1 u Fy coomeemcemeenno. Ilycmo I u Iy — uenmpot enucarmovix oxpyocrocmet mpeyzorvruxos DEF u D1 E1Fy
coomeemcemeenno. Hoxaocume, wmo mouku E, F, I, I1 aeocam Ha 0dHotl okpysicrocmu.

Pewmenne. ITocuuraem yruol £ZD1E1B = £/D1AB = L/DAF = /DCF = /BCF, = ZBFE1F,. CinenosareJbHo,
FEy B — 6uccekrpuca yriaa Dy E1 Fy. Ananoruuno, FyC — 6uccekrpuca yria F1Fy Dq. Torna IT = F1CNEB. Kpome
TOrO, ZElDlA == ZElBA = /EBA = ZEDA, ZFlDlA == lFch == ZFCA = /FDA. OTKy,ZLa ZFlDlEl ==
/ZFDE xak cymmbl paBHBIX yriaoB. Ocrasnocsk 3ameruts, uro ZFIE = 90° + /ZFDE/2 w /FLE = /F1LE, =
90° + £ZF1 D1 E1 /2 kax yriasl Mex 1y ouccekrpucamu. Uroro, /F 1 E = /FIE, a 3nauur, rouku E, F| I, I; sexar
Ha OJHOW OKPYZKHOCTH.

¢ okazano, uro F1B — 6uccekrpuca yria Dy FEq1Fy, F1C — buccekrpuca yria F1F;Dq: 2 6amna.



10. B nocaedosamenvrocmu {an} namypasvrox wuces oaa xadrcdozo n = 2022 wucao a, — Haumenvwee, OAf
KOMOP020 CYMMA Gp_2021 + - . . + Ap_1 + ap — Mounsiti xk6adpam. Hseecmmo, umo wucao 8085 ecmpevwaemcs 6 no-
€1ed08aAMEALHOCTNUY DECKOHEYHO MH020 Pad. okaxcume, ¥mo cymma an—9021+. . .+an_1+an Npu ecex docmamouno
OOALWUT T NPUHUMGEM, 0OHO U O dHCE 3HAYEHUE, U HATLOUNE IMO 3HAUEHUE.

OrtBer: 4043%2. Pemenne. OueBuano, 9T0 a2022+; < G4, IOITOMY CYMMa U3 YCJIOBUS He YBeJINnInBaeTcs. Tak Kak

OHA& SIBJISIETCS HATYPAJbHBIM YHCJIOM, TO ¢ HEKOTOPOI'O MeCTa OHa cTabmansupyercs. IlycTh B 9TOT MOMEHT cymMMa
paBHa 1, a 3IeMEeHTHI HOC/IeI0BATEILHOCTH, KOTOPBIE JIAIOT 3Ty cyMMY by, ba, . . ., bagaz (Jasee moc/ie10BaTe/IbHOCTD
3aIUKJIMBAETCS U OUSATH uer by, by u T.1.). PaceMoTpum MOMEHT, KOT/1a MBI COOMPAEMCs B 09€PETHOI pa3 JOMICATD
B IIOCJIEIOBATELHOCTD djieMeHT b;. Cymma mpegpiayinero 2021 sjiemenTa paBHa n? — b;, m MBI 3HaeM, UTO b; —
HanMeHbIIlee HATYPATIbLHOE UHCJI0, KOTOPOEe MOYKHO J06aBUTH K N2 — by, Y4TOObI TIOIYUH/ICS TOYHBIH KBapaT. DTO
ozHauaer, uto N’ — b; > (n — 1)2, To ectb 2n — 1 > b;. Cymmupyst nociiennee HepaeHcTBo o 1 < 4 < 2022,
nosryanm, aro 2022(2n — 1) > Y. b; = n?, n? — 4044n + 2022 < 0. [Ipu n > 4044 3T0 HEPaBEHCTBO He BBINOIHEHO,
ciresioBaTesibo, n < 4043.

C apyroii croponsl, cymectByer k Takoe, uro by = 8085. 3amucas it HETO BCE Ty Ke OIEHKY, MbI IOJIYIUM

2n — 1 > 8085, To ectb n > 4043. 3HAUNT, € AUHCTBEHHBII BO3MOXKHBIN BapuanT n = 4043.

¢ JlokazamHo, 9TO CyMMa M3 YCJIOBUSI C HEKOTOPOTO MECTa TOCTOsTHHA: 2 HaJia.



XXV KYBOK ITAMATN A.H. KOJIMOTOPOBA. Tsepsp, 28.11 — 05.12.2022

FOuuopsl, BTopast iura, 1 Typ, pelieHus U yKa3aHus JJisi XKIOPHU.
¢ Orenka B 6 6a/IJTOB B KPUTEPHUAX O3HAUAET OTCYTCTBUE PEIIEHUsI, €CJIM SIBHO HE ONOBOPEHO OOpATHOE.

¢ Hepas6op ciydaeB B KJIaCCHYECKON MeOMETPUU IPU YCIOBUHU, YTO XOTs OBbI OJMH CYIIECTBEHHBLIA ciiydail paso-
Opan — JpIpa He 6osee 4 baJIoB, ecin obpaTHoe He oropopero. dror Kpurepuit HE OTHOCUTCA k 3amagam o
KOMOHHATOPHOI MeOMEeTPUH U NeOMETPUIECKIM HEPABEHCTBAM.

1. B wazxmammnom myprupe npurumany yuwacmue 1000 verosexr. Kaorcowti yuacmuuk coepan posno 200 uep, aro-
bvie 06a YuacmHuka colzpant, dpye ¢ dpyzom He bosee 00no20 pasa. 3a nopascerue uzpox noaywan 0 0uKos, 3a HuwvIO
1/2, 3a nobedy 1 ouro. Pesyavmam uepoka — cymma HAOPaHHuT um owkos. Ilocae myprupa y kaxrcdozo yuacmuu-
xa nocuumanu xosppuuyuenm Bepzepa. Kospduyuenm Bepeepa yuwacmnukra pagen cymme 6Cer 04k068 CONEPHUKOS,
Y KOMOPL 0aHHbIT YHACMHUK 8blU2PAA, NAIC NOAOBUHA CYMMDL 04KO8 CONEPHUKOS, C KOMOPBIMU OGHHBIL YUacm-
HUK Cblepan eHnuyublo. Joxastcume, wmo cymma xospduyuenmos Bepzepa ecex yuwacmnukxos ne npesocrodum 10
MUAAUOHOB.

Pemenue. [lycts yuactnukos N, Kaxislii chirpat m urp. Ml jjokaskeMm, 9To cymMMa He mpeBocxoiut Nm? /4.
IIycTs nekoroperil yqacTHuK Habpas 3 + k oukos, rae —53 < k < . Torma cyMMapHBIil BK/Ia] 3TOr0 yJacTHAKA

B cyMMY K03 DUIMEHTOB OCTAJIbHBIX PaBEH (% — k:) (% + k:) <m?/4.

2. Jlana mpaneyus ABCD c napasnresvrvimu cmoponamy AB u CD. Touxa E ewbpana na npodoasrceruu cmo-
ponve BC max, wmo ompesox AE nepecexaem ompesox CD. Ha ompesxe AD wawaracy mouxa F maxas, wmo
/EAD = Z/CBF. IIycmo I — mouka nepecevenusa ompeskos CD u EF, J — mouxa nepeceuenusn npamor AB u
EF, K — cepeduna ompesxa EF, npuwem K aesrcum na ompeske IE. Hoxaotcume, umo K aestcum wa onucannot
oxpyorcrnocmu NABI moada u moavko moezda, xoz2da K aesrcum Ha onucannoti okpyscrnocmu ANCDJ.

Pertenne. 13 paBencTBa yriioB Mbl TOJIyYIaeM, ITO deThipexyroabunk A BEF — prucannsrit. A torma JA-JB =
JF - JE (crenenb Touku J OTHOCUTEIBHO OKPY2KHOCTH). KpoMe TOro, u3 BIUCAHHOCTH U HAPAJLIEJIbHOCTH CJIEJYeT,
uro /DFE = ZABE = /DCE. CaenoBareibHo, deTbipexyrogbHuk DEFCE — suucannbiit, u ID - IC = [1F - [FE
(crenienn Touku ). Touku K, A, B, I siexkar Ha OJIHOI OKPY?KHOCTH TOIJIa ¥ TOJLKO Tora, korjga JA-JB = JI-JK.
Touku K, C, D, J nexxar Ha OJHOM OKPY>KHOCTH TOTJA U TOJIBKO Torma, korma IC - ID = 1K - 1J.

Bamensist mpouseesenust JA - JB u IC - I D Ha paBHBIE UM, ITOJIYYIaeM, YTO HYKHO JIOKa3aTh PABHOCHIBHOCTD
pasencts JF - JE=JI - JK < IF-IE=1K -1J.

O6osuaunm JF =r, FI = p, IK = q, KE = p+q. Torga nepBoe paBeHCTBO miepenuiiercst Kak r(r -+ 2p+2q) =
(r+p)(r+p+q) < rq =pp+q). A Bropoe xak p(p + 2q) = q(p + r) < p(p + q) = gqr. CrenoBarenbHo,
PaBEHCTBA BBIIOJIHAIOTCS UJIU HE BBIIOJTHSIOTCS OJIHOBpeMeHHO. UTo u TpebOoBaIOCh JTOKA3ATD.

3. Ilepsonaruanvro Ha docke Hanucano Hamypasvroe wucao 200. 3amem Kaorcdyro murnymy Hetmap npodeavieaem
caedyrougyro onepayuro. On eubupaem 001o us wuces na docke, nycms n, u ezo deaumenn d > 1 u donucvieaem 1a
docky wucao n+ d. Kaxoe nauboavuwee cocmasnoe wucao Hetmap nuxoeda e cmoorcem nanucams na docke?

OtrBer: 209. Pemrenune. [Ipumep. Samernm, aro amcyio 209 = 11 - 19 HEUKaK He MOJYIUTH, TaAK KaK €CJIU ObI

nonyuamwin 209 u3 uncia n, o n u 209 umenu 6w1 obmumit pesmrenn, bombmuit 1. Ho or 200 mo 208 mer uwmcesn,
KpaTHbiX 11 mam 19.

Ornenka. JlokaxkeMm, 910 BCe OOJIBININE COCTABHBIE UUC/IA OJYIUTH MOXKHO. EC/IHM MBI XOTHM MOJIYIUTH UUCIIO,
kparHoe 2, 3, b wian 7, To nosyanm u3 200 gucso 210, a gasee OyaeM npubaBadaTh 2, 3, b wian 7 mMOKa He IMOJIy UM
HYKHOE HaM 4ucjo. YTobsl motyauTsb ducso, kKparaoe 11, u 6osbinee 209, mpubasum k 200 mesurens 20, a 3arem
HagHeM npubaBaaTh 11. UTobb! moayunTsh ducso, kparaoe 13, mpubaBum cHava a 8, a 3aTeM HAYHEM ITPUOABJIATD
13. IlycTh HaM HY2KHO HOJIYYUTDb YuCI0 N, Y KOTOPOTO BCEe MPOCThIE JlesnTenn He MeHbIne 17. Ilycts p — HanMens-
it mpoctoit aenutens N. Bynem npubaBiisiTh K UUC/IY HA OCKe 2, TIOKA, HE MOJIyYUM YUCJIO0, KpaTHoe p. Ecaun Mbr
[IPU 9TOM He pockoumin depe3 N, To jrajbiie MOXKHO IPUOABIST p, oKa He moayaum N . Ipesmnonoxkum, 910 Mbl
npockodun N. 3aMeTuM, 9TO MbI IMOJIyIUM YUCI0, KPATHOE p, HE TO3/Hee YeM depes p rmaros. ClieoBaTesibHO,
100 + 2p > N > p2. Ho st p > 17 janHOe HEPABEHCTBO HE BLIIOJIHEHO.

¢ Tosbko npumep: 2 6aJuia, TOJALKO OleHKa: 4 GaJiia.

4. Ha naockocmu nposeau 2022 npamovie max, 4mo HUKAKuUE 0ée nposedénHbie NPAMBIE HE NAPAAAEALHBL, HUKAKUE
MPU He MEPECeKaOmMes 6 00HoOU moyke. Imu npamvle Pa3duslL NAOCKOCNS HG KOHEYHbIE U BECKOHEeUHbE 00AACTIIU.
Mootcem au 0Ka3amvea, 4mMo 68Ce KOHeuHble 00AACTU UMEN UEAYIO NAOUWAID ¢

Otrer: /[la, moxer. Pertenue. [Iposeaém 2022 npsiMbie 0OIIEr0 MOJTOXKEHUST C PA3JIMIHBIMEA PAITTHOHATHBHBIMUI



kodddurmentamu. Ilosyanm, 910 BCe TOYKHU IepeceveHns UMEIOT palMoHAJIbHbIE KoopauHaTel. CliesiaeM romo-
TETUIO B HadYajie KOODJUHAT C KO3(DPUIMEHTOM, PaBHBIM, HAIPUMED, IPOU3BEJICHUIO BCEX 3HAMEHATeJell TOUeK
[epecevenns, Iocje 3TOro Bce KOOP/IMHATHI TOUYEK Iepecedenns cTanyT mesabiMu. Torga o dopmyste [luka kaxmas
IJIOIA/b KOHEYHOM YacTu Oy/eT IMOJIyIe/oi, U, C/IeJlaB TOMOTETHI0 ¢ KOI(PDIMEHTOM 2, 0 UTOTY CIeJIaeM BCe
TIJIOMIA/IA TIETTBIMMU.

5. Cymma 100 nososcumesvHuT wuces pagHa Cymme ux 00pamHus seaunun. Jokaxrcume, 4mo cymma nonapHoix
npoussedenuti 100 ucrodnvx wucea ne menee 4950.

Pemrenne. O6o3uauum uncia ay, . .., a100. Llycrs > a; = ai = s, myctb 1 = 100. JTOMHOXKHMM CyMMy HOIAPHBIX
T

Npon3BeeHNil a; Ha CyMMy oOpaTHbIX K a;, U packpoeMm ckobku. Homyunm (3 aa)(3 L) = (n— 1) Y a; +
. . i 7 .

7, )
> (aiaj/ap+ajar/ai+aga;/aj) = (n—1)s+ > (a;+aj+ai) = (n—l)s—I—(n*l)QM Zai = ((n—l)—{—%)s =

1:7j7k Z'7j7k
n(n —1)s/2. Ilogeaum Ha s, TIOJIyIUM, YTO CyMMa HOIAPHBIX IPOU3BeIeHN He MenbIe n(n —1)/2 = 100-99/2 =
4950.

6. Ha docke nanucaro 6 pad 2022 ueavix wucaa. 3a 0dun xod Baca moocem uibpamsd HamypasvHoe wucso 1 <
k < 2022, nocae uezo Ilemsa dossicen aubo npubasums KO 6CEM HUCAGM Ha Mmecmar ¢ 1-20 no k-oe no 1, aubo
BHLIMECTND U3 6CET “uUces Ha mecmax ¢ 1-20 no k-oe no 1. Baca xowem, 4mobv, weped Heckoavko xodos Ha docke
noABUA0CH Yucao, kpammoe 10. Moowcem au Iema emy nomewams?

OtBetr: He cmoxer. Permrenune. Ha camom mese xBarur make psga m3 10 gmcen. Ho mbr mpuBemem meHee

ujeitnoe perenne. BmecTo ynces OyaeM 3aliChIBATH TOJIHKO UX OCTaTKU OT jeJienust Ha 10.

Jokaxkem, uTo Bacst MoxKeT JToOMBATBHCs CIIEYIONINAX TeJIei.

1 nesib. Hayuurnest fenars 9ucsio Ha 3aJ[aHHOM MECTE B DPsjly, HE PABHLIM O, HE M3MEHsIs YUCJIa, [IPABEe ITOr0
mecra. Eciau gucno ve paBHo 5, To Bacs mudero we mesaer. A ecim dmciio paBHo 5, To Bacs BbiOupaer 6JI0K,
3aKAHIUBAIONIUICS HA 9TOM UUC/IE, U IUCJIO U3MEHSIETCSI.

2 nesib. Chenarh Tak, 9TOOBI B 33JIAHHON YeTBEPKE MOAPSJ WIAYIIUX YUCE] OBLIO YUCJO0 HE M3 MHOYXKECTBA
{4,5,6}, He u3mensisi uncsa npasee 3710ii YerBepku. CHauaga MbI JleJlaeM BCe YUC/Ia ITON YeTBEPKU HE PaBHBIMU
5, cpaBa HaJjieBo. PaccMOTpuM Tpu MpaBbIxX 4dncia derBepku. Eciu cpein vHux ectb u 4, u 6, TO Mbl BbIOUpaeM
6J10K, comepKaruit ux, u jgudo 6 cramer 7, qu6o 4 cramer 3. Ecim ke Bce Tpu umciia paBHbI, Hampumep 4, TO
MBI BbIOMpaeM OJIOKM: 3aKAHYMBAIOIINICS HA BTOPOM YHCJIE YETBEPKH, 3aKAHYUBAIOIIMIICSH HA TPEThEM YHCJE, U
3aKAHYUBAIOINIUICS Ha YeTBEpTOM dumcje 4deTBepku. Bce Tpu pasza Ilers moyken npubaBisTh, MHAYE KPaTHsIsS
geTBepKa 0Ji0Ka IpeBpaTuTcd B Tpoitky. Ho Torja camoe mepBoe 4uc/io 4eTBepKH MPUHSLIO 4 Pa3/IMIHbIX 3HAUEHUS,
a 3HAYUT B KAKOI-TO MOMEHT ObLIO HEe B MHOXKECTBE (B 9TOT MOMEHT MbI M OCTAHOBHMCS ).

3 nenb. CaenaTh Tak, YTOOBI B 38aHHON TpyIme u3 21 MoApsi UayMero 9ucia 6bII0 THCI0 He U3 MHOXKECTBA
{3,4,5,6, 7}, He usmensisi yucsa npasee 31oii rpymnmbl. Camoe JIeBoe YUCJIO MPYIIIBI He TPOraeM, OCTajlbHble pa3ou-
BaeM Ha YEeTBEPKHU U CIIPaBa HAJIEBO JOOMBAEMCsl TOrO, YTOOBI B KaXKJOW YeTBEpKe OBbLIO IUC/IO He W3 MHOXKECTBA
{4,5,6}. Eciu 910 uncsio se paBHo 3 uiu 7, To Mbl yike mobemauau. Eciau ectb u 3, u 7, 10 BbiOHpaem 610K ¢ 060u-
MU YuCJaMu U robexkgaeM. Ecim ke Bce YuC/ia OIUHAKOBBI, HAIIPUMED PAaBHBI 3, TO MOCIEI0BATE/ILHO BLIOMPAEM
6s10ku ¢ Tpoiikamu. [lerst Bcé Bpemst mpubasiisier 1. U nepBoe 4uciio B rpyiiiie TPpUHUMAET 6 PA3JINIHBIX 3HAYCHUIA,
a TOrJIa OHO B KAaKOH-TO MOMEHT BBIXOJUT U3 MHOXKECTBA.

4 nenwb. CrestaTh Tak, 9T00BI B 33 /IaHHON rpytie n3 148 moips| ujiynero Yucia ObUIo YUCI0 He U3 MHOXKECTBA
{2,3,4,5,6,7,8}, He u3aMeHsisi uncsia npasee 31oil rpymnbl. Camoe JIeBOe YHCJIO I'PYIIBI HE TPOraeM, OCTaJbHbIE
paszbuBaeM Ha TPyOmbl o 21 u cupaBa HaJIEBO JOOMBaEMCsS TOTO, 9TOOBI B KaKJOH T'pyIie ObLIO IUCI0 He U3
muOXkecTBa {3, 4, 5,6, 7}. Eciu 910 1nciio e pasao 2 wim 8, To MbI y2ke 1106eaumm. Ecau ectb u 2, u 8, To BoIOUpaem
610K ¢ obomMn dmcIaMn u moberkmaeM. Ecim »Ke Bce Ynciia OAMHAKOBBI, HAIIPUMED PABHBI 2, TO MOCJIeI0BATEILHO
BbIOUpaeM 0J10ku ¢ aBoiikamu. [lers Bcé Bpems npubasiisier 1. U mepBoe uncsio B rpyiiie TpUHAMAET 8 Pa3JIUIHbBIX
3HAYEHHUH, a TOrga OHO B KAKOH-TO MOMEHT BBIXOJIUT U3 MHOXKECTBA.

5 nesib. Caenarh Tak, 9ToObl B 33 /[aHHON rpyIie u3 1333 moapsii uayIux Juces ObLIO YUCIO HE U3 MHOYXKECTBA
{1,2,3,4,5,6,7,8,9}, He usmensisi uncia npasee 1ol rpymuibl. Camoe Ji€Boe YUCIIO IPYIIBI HE TPOraeM, OCTAJb-
Hble pa3buBaeM Ha rpymibl 1m0 148 u crpaBa HAJEBO JOOMBAEMCs TOrO, 9TOOBI B KaXKJIOH I'pyIie ObLIO YHCJIO HE
u3 MHOXKecTBa {2,3,4,5,6,7,8}. Ecsin 910 yncsio we pasuo 1 wiun 9, To Mbl y2Ke nobeuau. Ecim ectb u 1, 1 9, To
BeIOMpaeM OJIOK ¢ 0OOMME FHCIaMHU U ITobexKaeM. Kcn ke Bce dnciia OJuHaKOBBI, HAIIPUMEP PaBHBI 1, TO mOC/Te-
JoBaTeIbHO BbhiOUpaeMm 6Jioku ¢ jBotikamu. [leta Bcé Bpemsa npubasisger 1. U mepBoe uuciio B rpyiine IpUHIMAET
10 pazyinyHbIX 3HAYEHUI, & TOI/Ia OHO B KAKOW-TO MOMEHT BBIXOJUT U3 MHOXKECTBA.

Jobusmmuck nen 5, Bacs mobexkaaer.



7. Hokasicume, 4mo 0as A106020 HAMYPAALHOZO YUCAG T CYUWECMBYEM HAMYPALLHOE “ucao k makoe, wmo 6ce
wucaa k, k2, ..., k" umerom 6 ceoeti decamuunoti sanucu wemoipe nodpad udyusue uudpst, 06pasyrouue YUCLO

2022.

Pemtenne. JlokazkeM yTBep:KIeHIE 3a/1a90 HHILYKIIUEH 10 1, IPHYeM JIOMOTHATEIbHO moTpedyeM (k,n) = 1. s
n = 1 BosbMem k1 = 20221. Ilycrs Mbl nocrpouwiu ky—1 ¢ (ky—1,10) = 1, y Koroporo creneru ot 1-oit 10 n — 1-oit
conepxkat B cBoeit 3amucu 2022. Ilycts n = 265, Tae (10,n9) = 1. Byaem nckarnb cieyromiee IUCIO B BUJIE

k, =10%a + k,,—1.

)

11, TO €CTb OyJIeT UMeThb B CBOeii

ITpu mocrarouno Gosbiom x uncio (10%a+ ky,—1)" Gyner 3akaHIuBaThHC Ha K
zarmcu 2022. Ocrajioch pa3obpaThes ¢ N-0ff CTEIeHbIO.

(10%a + kp—1)™ = n10%ak" "} + k7 (mod 10%®)

n—1 _
n—1 —

Bosbmem a = 2™5¢qy, a ap nogbepenm rax, 4Tobbl agnok 20221 (mod 10°). Torma mpu 10CTATOYHO GOJIL-

oM x B HarmeM ducje Oymer dpparment 2022.

8. Cawe nopyuuau coopyoums KOMNLIOMED, BHUUCAMOUWUT KEAOPAM, CYMMDL 08YT HEOMPUUATMEALHLT YUCEN,
ne boavwur 1. Cawa smecmo 3mozo nodobpan gynkuyuu f u g, u K02da 6 KOMNBIOMED 6600AM “UCAG T U 1Y,
on eweodum cymmy f(xz) + g(y). Pesyavmam swviuucaernus, xoneuno, ne eceeda moven, no Cawa 2060pum, wmo
owubKa evruucrenus (m.e. MoOYAL PAZHOCTNU UCKOMOZ0 K8AOPATNG CYMMDBL U NOAYUEHHOZ20 PESYALIMAMA) HUK020G
He nPesocrodum Hexkomopozo wucia m. IIpu xaxom naumenvluem m smo modxcem 6ums 6epro?

Orser: 1/2. Pemenne. Ilpnmep. Ilycrs f(z) = g(x) = 2o — 1/4. Torga ero orkionenne pasHo 2(z + y) —

1/2— (z+y)? =1/2 — (x +y — 1) Ono, ouesmmno, exxut or —1/2 1o 1/2. Onenxa. Co:KuM JBa HePABEHCTBA:
f(1)4+490) < 1+4+mu f(0)+ g(1) < 1+ m. Homyuum, aro f(1) + g(1) + f(0) + g(0) < 2 + 2m. IIpu sTom
f(1)+g(1) >4 —mmu f(0)+ ¢g(0) > —m. Homyuaaem, aro 4 —m —m < 2+ 2m, orkyga m > 1/2.

¢ Tonbko ormenka wimM TOMLKO mpuMmep: 4 Hasia.

9. Ha cmopone BC ocmpoyeosvrozo mpeyzorvruxa ABC evibpara mouka D. OnucaHHaa OKPYHCHOCTL mpe-
yeoavrura ADB nepecexaem ompesox AC 6 mouxe E, a onucannasn oxpyosrcrnocms mpeyzorvrura ADC nepecexa-
em ompesox AB 6 mouxe F. IIpamwvie AD, BE u CF nepecexarom onucanmnyio oxpystchocms ABC 6 moukax D1,
FEy u Fy coomsememeenno. Hlyems I u Iy — uyenmpor enucanhuz oxpyoichocmeti mpeyzoavriuros DEF u D1 FE1Fy
coomeememeenno. Hoxaocume, wmo mouxu E, F, I, I1 aeocam 1a 0dnotl okpysichocmu.

Pemtenne. Ilocunraem yriwt Z/D1E1B = Z/D1AB = /DAF = /DCF = /BCF, = ZBE1F;. CienoBarejbHo,
Ey B — ouccekrpuca yria Dy E1 Fy. Ananornano, FyC — 6uccekrpuca yria F1Fy Dq. Torna I = F1CNEB. Kpowme
toro, ZFE1D1A = L/FEWBA = Z/EBA = /EDA, ZFN\D\A = ZFNWCA = LZFCA = ZFDA. Orkyna ZF\D1E, =
ZFDE xak cymmbl paBHbIX yriaoB. Ocrasnoch 3ameruts, uro ZFIE = 90° + /ZFDE/2 w /FLE = /F1LEy =
90° + ZF1 D1 E1 /2 kax yribl Mex ity ouccekrpucamu. Uroro, /ZF1E = /FIE, a 3nauut, roukn E, F| I, I; sexar
Ha OJIHOI OKPY>KHOCTH.

¢ Joxaszano, uro F1 B — 6uccekrpuca yria D1 FE1Fy, F1C — 6uccekrpuca yria F1FyDy: 2 6aura.

10. B nocaedosamesvrocmu {a,} namypasonox wucea 0aa xkadicdozo n = 2022 wucao ap — waumernvwee, O
KOMOPO20 CYMMA Gp—2021 + - .. + Gpn—1 + @y, — Mounwii keadpam. Hseecmno, wmo wucaro 8085 ecmpevaemcea 6 no-
caedosamenvrocmu beckornewrno mnozo pas. oxastcume, wmo cymma an—2021+. . .+an—1+ay, npu 6cex docmamoyuro
borvwWUT T NPURUMAET 00HO U MO Jice 3HaveNUe, U Hatldume Mo 3naueHue.

OrtBer: 4043%2. Pemenne. OueBuIHO, 4TO (2022+i < G4, IOITOMY CYMMa, U3 YCJIOBU HE YBeJIUInBaeTcs. Tak Kak

OHA SIBJISIETCS HATYPAJIbHBIM YHUCJIOM, TO ¢ HEKOTOPOI'O MecTa oHa ctabminsupyercs. I[lycTs B 93TOT MOMEHT cymMa
paBHa 12, a 37TeMEHTHI OCIeI0BATETLHOCTH, KOTOPHIE JAI0T 3Ty cyMMY b, b, . . ., bagaa (Iasee mociesoBaTebHOCTS
3aIUKJIMBAETCS M OUSATH uer by, by u T.i1.). PaccMOTpuM MOMEHT, KOTJIa Mbl COOMPAEMCsl B OU€PE/IHOI pa3 JONICATh
B II0CJIEJI0BATEIBHOCTD dteMenT b;. Cymma mpemsiiyimero 2021 smemenTta pasHa n? — b;, ¥ MbI 3HaeM, 9TO b; —
HaIMEHBIIee HATYPAJIBHOE UHUC/IO, KOTOPOEe MOYKHO J0GABUTL K 1 — b;, UTOOBI MOJIyUMICS TOUHBIH KBaIpaT. DTO
osHagaer, uto n? — b; > (n — 1)%, 10 ects 2n — 1 > b;. Cymmupys mocemrnee HepaBeHcTBo 1o 1 < i < 2022,
nosyunm, uro 2022(2n — 1) > S b; = n?, n? — 4044n + 2022 < 0. IIpu n > 4044 5T0 HEPABEHCTBO HE BBINOIHEHO,
cjesoBaTebHo, n < 4043.

C apyroit croponsl, cymectByer k Takoe, uro by = 8085. 3amucas jijist HETO BCE Ty Ke OIEHKY, MbI TOJIYIUM
2n — 1 > 8085, To ectb n > 4043. 3HauuT, € MHCTBEHHBIN BO3MOXKHBII BapuanT n = 4043.

¢ Jlokazamo, ITO CyMMa M3 YCJIOBUSI C HEKOTOPOTO MECTa TIOCTOSTHHA: 2 Oasia.



