45-it MexnyHapoanbiii MaTteMaTtudeckuidi TypHup ropoaon
2023/24 yyeOHBbIii roa

Pemenusi 3a1a4 0CeHHETr0 Typa

CTapume KJIACChI

1. [4] Hns xaxxmoro MHOTOWIeHa creneHn 45 ¢ koaddumuenramu 1, 2, 3, ..., 46 (B KakOM-TO
nopsizke) Bacs BeImuMcanm Ha JOCKY BCE €ro pa3jM4YHbIC JCHCTBUTEIbHBIE KOPHU. 3aTeM OH
YBEJIMYHII BCE YHcia Ha Jocke Ha 1. Kakux 4rcen Ha TOCKe 0Ka3aloch OOJIbIIe: MOJIOKHUTEIBHBIX
WJIH OTPHIIATETHHBIX ?

Anexceu ['nebos

Ortsert. [lopoBHy. Pemenne. 3aMeTuM, 4TO KOPHM MHOTOWIEHOB M3 YCJIOBUSI MOTYT OBITbH
TONBKO OTpHIATENbHEIMH. K Kaxkaomy MHorouneHy P u3 ychmoBust ecTh mHapHeIf P
K02 (QHUIMEHTEl KOTOPOro 3alUCaHbl B 0OPaTHOM MOPSJKE. 3aMETHM, 4To KOpHH P~ 0OpaTHEI
kopHsiM P. CrenoBaTesnbHO, MCXOJHBIE YHCIa Ha JIOCKE pa30MBAIOTCS Ha Mapbl B3aWMHO
0OpaTHBIX OTpUIATENbHBIX uyucen. [locie mpubaBieHus: equHUIBI Yncia u3 uHtepsaia (—1, 0)
CTaHYT IOJIOKUTENbHBIMY, a YKMCIIa, MEHbIIINE —1, OCTaHYTCS OTPULIATEIIbHBIMHU.

2. [5] Ons xakoro Hambombmiero N cymectByer N-3HauHOE YHCIIO CO CBOHCTBOM: B €r0
JNECATUYHOM 3alUCH CPEeIU JIOOBIX HECKONBKUX TOIpsA uaymux udp kakas-to nudpa
BCTPEYAETCS POBHO OAVH pa3?

Anexceu I'nebos

Oteer. JIna N = 219 — 1 = 1023. Pemenne. ByeM Ha3bIBaTh 9MCIIa CO CBOWCTBOM M3 YCIOBHS
Xopowiumu, BKIIOYAs TAKKE «4uClay, HauuHatouiecs Ha 0. JokakeM MO WHIYKIMH, 9TO B
xopomreM uncie, conepsxkanieM K pasmmanbix mudp (1 < k < 10), me 6omee 2X — 1 3HaKOB.

basa (k= 1) oueBuHA — KCIIOIB3YETCS JIUIIIB OJHA IIU(PA, K OHA HE MOXKET MTOBTOPSTHCS.

[laz unoykyuu. Ilycte 1 <k <9 u X — xopomiee uucio, coaepxamiee K+1 paznuuaasix mudp.
[To ycnoBuro o1Ha U3 QP & BcTpeyaeTcss B HEM POBHO OJMH pa3. 3aMETUM, YTO CJIeBa U CIIpaBa
OT 3TOM IU(PHI 3aIKCaHbl XOPOIINE YUCia (YUCIO CIpaBa, BO3MOXKHO, HAUMHACTCS C HYJIS), B
Ka&)XIOM M3 HHUX HCHOJb3yeTcs He Oosiee K pasnuuHbiX nudp, MO3TOMY B KaXIOM M3 HHX (10
MHIyKImK) He Gonee 2X— 1 3HakoB, a cymmapHo B X Torzia He 6omee (2€— 1)+ (2—1)+1 =
= 2k*1 _ 1 3HaKoB, uTO U TPeGOBAIOCH.

[Tpumep xoporirero uucia, cogepskaiiero K pasmuunbix mudp (1 < k < 10), B 3anucu KoToporo
poBHO 2X — 1 3HAaKOB, TaKKe MOCTPOUM MO HHIYKIIUH.

basa (k=1): romurcs gmcio 1 (6epém He 0, uTOOBI 1ajiee HTOrOBOE YKMCIO HE HAYMHAIOCH ¢ 0).

Llae unoykyuu. Iycte 1 <k <9 u X — xoporee 4ncio, B KOTOpoM K pasiuvHbIx mudp u
2¢ — 1 3makoB. Bo3pMéM mudpy, KoTopas He BCTpedaeTcs B STOM uucie (Ha3oBéM eé a), u
NpUNHUIIEM K Heil cleBa M cripaBa umcio X. B momyuenmsom umcme 2K*' — 1 3makoB, M oHO
Xopolee: Beab J00as ero 4acThb M3 HECKOJNBKO MOAPSA HAYIHX [Uupp Iub0 BKIOYAET
€IMHCTBEHHYIO B yKcle MUQpY &, 1100 SBISIETCSA YaCThIO0 XOPOIIero yucina X.

3. KBaI[paT p2136I/IJ'II/I Ha HCCKOJIBKO NPSAMOYTOJIbBHUKOB TaK, YTO HCHTPBI IMPAMOYT'OJIbHUKOB
O6pa3YIOT BLIHyKJ'IHﬁ MHOT'OYT'OJIbHUK.

Anexcandp Lllanosanos



a) [3] O06s3aTenbHO JIM KaXIbli IPSIMOYTOJIBHUK MPUMBIKAET K CTOPOHE KBaapara?

0) [6] MoxeT 11 KOJTMYECTBO MPSIMOYTOJILHUKOB PaBHATHCS 237

a) OtBer: He o0s3arenbHO. Pemenue. B
CM. pUCYHOK ClieBa. B

/‘\ ;

BH—2

n-1

0) OTBer. MOXKeT.

Pemenne. [Ipuseném nmpumep JUtsl MPOU3BOILHOTO Hed€THOro M = 2n — 1, n > 1. Pa3oOném
KBaJpaT Ha N «BEPTUKAJIbHBIX» MPAMOYTOJbHUKOB A1, ..., An u N — 1 «rOpU30HTAIBHBIX»
NpSMOYTOJBHUKOB  Bi, ..., Bn.1, pacmonoxeHHbIX Tak, Kak IOKa3aHO Ha PUCYHKE CIIpaBa.
[leHTppl TPAMOYTONBHUKOB OyaeM 0003Ha4aTh TeMHU k€ OykBaMH, 4YTO H CaMH
npsiMoyroibHUKU. [lycTh mmpuHa (rOpu3OHTalbHAS CTOpOHA) MPsAMOYrojibHHKA Aj paBHa ai,
BbICOTa (BEpTHKAJbHAs CTOPOHA) MPAMOYyrojbHMKa Bi paBHa bi. Torma TanreHc yriia HakioHa

npsiMoit Ai+1Ai K TOPU30OHTAIBLHON OCH paBeH #, a TaHTeHC yria HakjioHa npsaMoi Bi+1Bi
-~ i+1 i . .
PATR JI71s1 BBIMYKJIOCTH JIOCTATOYHO 1MO00paTh 3HAYCHUS @ U Dj Tak,
4T00Bl 00€ TOCIIEIOBATEILHOCTH TAHICHCOB BO3PACTAIM C YMEHBIICHHEM | U CyMMa IIHPUH
a, + -+ a, Obu1a ObI OOJIBIIE CyMMBI BBICOT b,_; + -+ b; (TOrma Mbl CMOXKeM MOJ00paTh
BBICOTY MpPSAMOYTOJbHUKA An Tak, YTOOBI TIOJYYWJICS KBAJApaT, a BBICOTHI OCTAIBHBIX

NPSAMOYTOJILHUKOB Aj ¥ IIUPHHBI TPSIMOYTOJILHUKOB Bi moabepyres aBromaruueckn). Cruenaem,
. : : 1 . 1

Hanpumep ai = (2i — 1)! u bj = (2i)!. Toraa ctg(Ai+1Ai) = 2i + 1 + Pt ctg(Bi+1Bi) = 2i + 2 + ST

HerpyaHo npoBepuTh, 9T0 00€ MOCIEI0BATEILHOCTH KOTAHIEHCOB YOBIBAIOT C YMEHBIICHHEM I,

d 3HA4YUT, IIOCJIICOAOBATCIIbHOCTHU TAHI'CHCOB BO3PAaCTarOT.

BEPTUKAIBHOU OCH paBeH

4. [9] HAan Beimykibii yeTsipexyroiabHuk ABCD mnomanu S. BHyTpH Kakaoi ero cTopoHbI
OTMEYEHO MO TOYKE M 3TH TOYKU MOCJEN0BATENbHO COEIUHEHBbI oTpe3kamu, Tak uro ABCD
pa3buBaeTcsi Ha MEHBIIMHA YEeThIPEXyTOoJbHUK U 4 TpeyrojbHUKa. JlOKaXuTe, 4TO XOTs Obl Y
OJTHOTO M3 3THX TPEYrOJLHUKOB IIONIAlb HE IPEBOCXOIUT /.

Muxaun Manxun

Pemenne. Ilycts K, L, M u N — Touku nenenus, nexamue Ha ctoponax AB, BC, CD u DA,
npuuém AK = aAB, BL = bBC, CM = cCD, DN = dDA. Torna
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CrnemoBaTeNbHO, OJTHO U3 YUCEIT SKBL, SLCM, SMDN, SNAB HE TIPEBOCXOIUT > 5 = .

5. [10] Xopma DE omnucannoii okono TpeyroabHuka ABC OKpyXHOCTH MepeceKaeT CTOPOHBI
AB u BC B Toukax P u Q coorBercTBeHHO, TOo4ka P mexur mexmy D u Q. B tpeyroiapankax
ADP u QEC mposenu 6uccektpucei DF n EG. Oxasanoce, uro touku D, F, G, E nexar Ha
oJtHOM OKpykHOCTH. JlokaxkuTe, uTo Touku A, P, Q, C nexxat Ha 0HON OKPYKHOCTH.

Azamam Mapoanos

Pemenue 1. ITycTh 00 — OKpY’KHOCTB, OMCaHHAs OKOJIO TpeyronbHuka ABC, B — OKpy>KHOCTB,
Ha KoTopo# jexar toukn D, F, G, E. 3amMeTuM, 9TO 3TH TOYKH JICKAT HA [} IMEHHO B TaKOM
nopsanke. Ilycts B ’— nentp okpyxuoctu B. Jlokaxem, yto Touku B u B’ coBnanator.

Yraet ADE n ABE paBHel, Tak kak ommparotcs Ha ayry ACE, orkyma 2-ZFDE = ZFBE
(mockonmeky DF — Ouccekrpuca yrma ADE). C npyroii
cropousl, /FBE = 2-/FDE (kak IUEHTpaJbHBI W
BMHMCaHHBINA yTIIbl), mosTtomy ZFBE = ZFB E. Torma Touka
B’ nmexutr nHa nayre FBE onucaHHOW OKpY>XHOCTH
TpeyronsHuka FBE. Anamornuno, Touka B “nmexuT Ha qyre
DBG omnmcanHo# okpykHOCTH Tpeyrojabanka DBG.

Ho nyra DFGE nexut BHYTpu OKPY>KHOCTH 0, OTKYJIa
nyra DBE nexur BayTpu okpyxHoctu 3. Tormga nyru FBE
n DBG Taxke nexar BHYTpH [3 M TEpECEKalOTCS B
€IMHCTBEHHONM TOYKe, IIOCKOIbKy ayra FBE nenut
OKPY)KHOCTh [3 Ha nBe 4vacth, npuuéM Touku D u G
nomagarT B pasusie yact (D nexwur Ha ayre FDE, a G —
Ha ayre FGE). 3naunrt, Touku B u B’ coBnamaror, mosromy
B — cepeauna ayru DBE (mockonsky BD = BE).

Ho torna pasusl yriel EAB u DAB, u nns yrna ZBPQ, xak nns yrina mexay xopaamu DE u
AB, MBI TONTy4aeM paBeHCTBO:

/BPQ = ZEAB + ZDBA = ZDAB + ZDBA = 180° — ZADB = ZACB,
oTkyJa uyeThlpéxyroabHuk APQC BriMcaHHBIN.

3ameuanme. O0ocHoBaTh TOT Qakt, yro ayru FBE n DBG nepecekarorcsi B €JMHCTBEHHOM
TOUYKE, MOXKHO MO-pasHoMy. Hampumep, paccMOTpUM paauKagbHBIE OCH TPEX OKPYKHOCTEH:
DFGE, DBG u FBE. Onu mnepecekatoTcsi B paJUKaJbHOM LEHTPE — TOYKE IEpecedyeHust
ompeskos DG u FE, ucxons u3 nocnenoBaresibHOCTH TOUEK Ha OKpY)HOCTH. [TycTh 3T0 TOUKa S,
a BTopas Touka nepeceueHus okpyxkHoctet DBG n FBE — 310 Touka Z. ITockonbky S jexuT
BHYTPH XOPJIbl, TO €€ CTENEHb OTHOCUTENIFHO BCEX TPEX OKPYKHOCTEH OTpULIaTeNbHa, TO €CTh S
JSKUT MEXKIy Toukamu B u Z, oTkyaa Touka Z u Touka B nexar B pa3HBIX MOIYIUIOCKOCTSX



otHocutensHo mpsimor DG. CrnemomarenbHo, Z He nexuT Ha odyee DBG, 10 ectb B —
€MHCTBEHHAs TOYKA MEPECCUCHUS YKA3aHHBIX JIYT.

Pemenue 2. 3amerum cHavana, 4ro To4kd G u E nexar mo apyryro ctopoHy ot npsmoii AB,
Hexxenn touka D, mosromy orpeskn DF um GE ne mepecekarorcsa. Otpesku xe DE u FG ne
nepecekarotes mo nmocrpoenuro. Torma D, E, G, F — mociiejoBarenbHbIe TOYKU HA OKPY>KHOCTH,
oTKy/a 4eThIpEXyronbHUK DFGE BBITYKITBIIA.

Janee mbl 1okaxkeM JiemMMmy: B — cepenuna nyru DE, e conepkarieit Touek A u C.

DTOro J0CTaTOYHO JJIs pEelIeHMsl 3a]laul, IOCKOJIbKY Tornaa pasHbl yriiel EAB u DAB, u ans
yrina ZBPQ, xak mist yria mexay xopaamu DE u AB, Mbl monrygaeM paBeHCTBO:

/BPQ = Z/EAB + /DBA = /DAB + /DBA = 180° — Z/ADB = ZACB,
oTkya 4eThIpéxyroasHuk APQC BIiMcaHHBIN.
Jlokazarsk JIeMMy MOXHO I1O-Pa3HOMY.

1-# cnoco®. Ilpeanonoxum npotuBHoe: cepeauHon nyru DBE saBnsercs Touka B, otnuunas
ot B. He ymamnss obutnoctn, B nexxut na nyre BE, He coneprkamieit Touku D. Torma xopna AB”’
nepecekaet xopay DE B Touke P, Takoit uto P nexut mexay D u P . lanee DF — Guccexrpuca
yrina P’DA, nycts F’— Touka e€ nepeceuenus ¢ P’A, torna F nexur mexay Du F.

Amnanorudno, eciiu Q’ — touka nepeceuenus B’C ¢ DE, a G’ — Touka nepeceuenust EG ¢ B'C,
nony4aeM, 4to G’ nexut mexay G u E. Umeem Toraa:

ZF’'DB’ = ZF’'DE + ZEDB’ = 1/2- Z/ADE + ZEDB’ = 1/2- ZADE + ZDEB’,
ZDF’B’=180° - LF'DB’—/DB’F’ = (£DB’A + Z/ADE + ZDEB’ + ZEDB’) —
—(1/2-£ADE + ZEDB’) — Z/DB’F’=1/2-Z/ADE + ZDEB’ = Z/F'DB’,

TOo ectb, TpeyronbHUK F’'DB’ paBHOOenpennsii m DB’=F’B’. AnanoruydHo moirydaem
EB'=G’B’, u u3 omnpenenenust B’ Beimonneno DB’'=B’E, to ects, D, F’, G’, E nexar Ha
OKpY’KHOCTH ¢ ieHTpoM B’. Tak kak yersipéxyronsaunku DFGE u DF G ’E’ o6a BnucanHsbie, TO
F’'G’ u FG mapamrensubl (Tak kak oHM 00e antunapamieasasl DE otHocurensno DF u EG).
Onnako, pa3 DFGE Beimykiibli, To npsimasi, mapawienbHas FG u npoxosmias yepe3 Touky G,
nexarnnyro Ha cropoHe GE, mepeceuér nmyu FD, Ho oHa mepecekaer npsamyto FD B Touke F’,
nexarnieit Ha npoaomkeHun FD 3a F — npoTuBopeune.

2-if cnoco0. [Tycts B’ — nieHTp omucanHOM OKpY:KHOCTH ® 4yeTbipéxyronpHuka DFGE. Tak kak
/FDE ocrpeii, 10 1/2£4FB’E = ZFDE = 1/2:ZADE = 1/2-ZABE = 1/2:Z/FBE, 10 ecTb
/FB’E = ZFBE, npu 5toM B u B’ nexar oany cropony ¢ D ot npsimoii FE (B’ o aty cropony,
tak kak ZFDE octperit). Torna B’ nexutr Ha ommcanHO#l okpyxHOcTH TpeyroiabHuka BFE,
aHAJIOTUYHO OHA JIXKUT Ha ONMHUCAHHOM OKpyXKHOCTU TpeyronbHuka BGD. 3amerum cpasy, uro
pa3 ZFBE = 2/FDE > ZFDE, 1o B nexur Buytpu . IIpennonoxum, B # B’. Torna npu
WHBEPCUU OTHOCUTEIBHO  Touka B mepexogur B 0OmIyl0 TOYKYy 0Opa30B ONHCAHHBIX
okpyxHocTel TpeyronsHukoB BFE u BGD, To ectb B Touky mepeceuenus FE u GD, 1o ecTh B
Touky nepeceueHust auaroHaieii DFGE, To ectb B HEKOTOpyr TOYKYy BHYTPU ®, HO 3TO
HEBO3MOXHO, TaK Kak B cama BHyTpu ® — mpotuBopeuune. 3Hauut, B=B’, orkyna BD = BE u
3Ha4MT, B — cepenuna nyru DE (onucanHoi okpykHOCTH TpeyroibHuka ABC), He conepikarieit
touek A u C.



3-e pemenue: [lycte ® — onmcanHasi OKpYXHOCTb 4yeTblpéxyronsauka DFGE, Q — onucannas
okpy>xHocTh Tpeyronbauka ABC. Tak kak Q — Touka BHYTpH ®, To 1yd QB mepecekaer o, myctb
B Touke Y; Y # B (uHaue Obl pa3nuyHble OKPYKHOCTH ® M () UMENH TpU OOIIME TOYKH).
AHanoruuso, nyctb X — Touka nepeceueHus jyda PB ¢ . Toraa, monap3ysice paBeHCTBaMHU
BIIMCAHHBIX yIiIoB U TeM, uto EG — Ouccekrpuca yrnma DEC, umeem cnemyromnue paBeHCTBa
opueHTHpoBaHHbIX yrio: Z(BD, DY) = Z(BD, BC) + £(BC, YD) = Z(DE, EC) + Z(YG, YD) =
= Z(DE, EC) + Z(EG, ED) = —Z4(EG, ED) = —Z(YG, YD) = —Z4(YB, YD), oTkyia TpeyroJbHHK
YDB paBHoOenpennsiii, To ectb BD=BY, ananornuno noiygaem BE=BX. U3 paBHOOeApEeHHOCTH
YDB crnenyer, uro yron DYB octperiii, Torna Y nexur Ha nponomkenuun QB 3a Touky B (mHaue
061 YBD ObuT cMeXHBIM ¢ BIUcaHHBIM yriioM DYQ, KOTOpBIA OCTpBIN, Tak KaK paBeH OCTPOMY
BrmcanHomy yriay DEG). Torna nanee numeem

/YDE=«£YDB+/BDE=/DYB+/BDE=/DEG+~/BDE=1/2-/DEC+/BDE<1/2- /DBE+~/BDE.

Amnanoruuso nonydaem, uro ZXED < 1/2-ZDBE+ZBED. CknaapiBas 3TH HepaBEeHCTBa, UMEEM
/XED+/YDE</DBE+/BED+/BDE=180°. 3naunt, DY u EX He mapaienbHbI, MOITOMY
cepeauHHble neprneHauKkyapel Kk DY u EX umeror enmHcTBEeHHYI0 00IIyI0 TOUKy, HO U B, u
LIEHTP ( SBJISIFOTCS TaKOBBIMH, 3HAYUT B — nieHtp ®. Torma BD=BE wu, 3nauut, B — cepenuna
nayru DE (onmcanHo# okpyxHOcTH Tpeyronbauka ABC), He conepxamei Touek A u C.

6. [12] Tabmuma 2x2024 3amonHeHa MeIbIMA YHCIIaMU, PUIEM B TIEPBOH CTPOKE CTOSAT YHCIIa
u3 Habopa {1, ..., 2023}. Okazanoch, 4To Kakue ObI JIBa CTOJIONA MBI HU BBIOpAN, Pa3HOCTh MX
YUCcell U3 MEePBOM CTPOKHU JECIUTCSA HA Pa3HOCTh UX YUCET U3 BTOPOM CTpoKU. M3BECTHO, UTO BCE
YuCiia BO BTOPOW CTPOKE MmomapHo pasinudHbl. OO0s3aTenbHO JU TOTJa BCE YWCIa B MEPBOU
CTPOKE paBHBI MKy COO00M?

Hsan Kyxapuyx
OrtBet: 00s3aTENBHO.

Pemenne. Jlemma. ITycts K 1 | — Harypanbubie uncia, npuuém HOK(K, I) <k + |. Torma k + 1
nenurcs Ha K vwim Ha .

JNoxazateabcerso. Iycts d = HOJ(K, I). ITo ycnosuto kI < d(k + 1), T.e. (k—d)(I — d) < d?.
Onuu u3 MHOKKTENNEH MeHbIie d u nenutcs Ha d, T.e. paBeH Hyar0. A K + | nemurcst va d. [

YcioBue eMMMOCTH HE W3MEHHUTCS, €CIM BCE YMClia CTPOKH YMEHBIIUTh HAa OJHO U TO XKe
nesoe 4uciao. [1o3ToMy MOXKHO CUMTaTh, YTO BEPXHHE YHCIIAa HAXoIATCs B mpexaenax oT 0 1o
2022, a umxHUE 0T — 0 10 M (mpuuém u 0, u M npucyrcrBytor). Scho, uto M > 2022. Pa3znocts
yucen Hag 0 u M menutes Ha M, M03TOMY 3TH YKCia paBHBI (MyCTh 3TO YUCIIO D).

b+d

[Ipeanonoxxum, ectb cToyiOer BUIa ( j, rae d # 0. SIcHo, uto |d| < 2022. CpaBHuBas

b
M

[Mostomy d nemurces Ha HOK(K, M — K); mo remme M nmenmutes Ha K nn Ha M — K. Kak usBectHo,

b
3TOT CTOJIOEIl CO CTOJOmaMu (0 u , BuguM, uto d genurces kak Ha K, Tak 1 Ha M — k.

y uncna M ne Gonee 2+/M nenurtenei, CTONBKO e JOMOTHEHUH 3TUX AenuTeneit 1o M, 3HauuT,
BCETo B BepxHEH cTpoke He Oonee 4+M wumcen, ornmunbix ot b. C apyroit croponsl, u K, u
M — k ne 6ombime 2022, moatomy M < 4044. Utak, B BepxHel cTpoke He Ooinee 4+/4044 < 300



b+d

yucen, OTIMYHBIX OT D. 3aduxcupyem omumn cromberr Buga ‘ U paccMOTpuM

MIPOU3BOJIBLHBIN CTOI0EI BUJIA ‘ . o ycnosuto d menutcs Ha (. 3HAYHUT, B IEPBOI CTPOKE
+q

He Gonee 4vd < 442022 < 180 umcen b (q Moxer ObITh KaK MOJOKHTEIBHBIM, TaK H
orpunarensHbiM). Ho 300 + 180 < 2024. IIpotuBopeune.

3ameuanue. /[ Magbix pa3MepoB TabIUIBI YTBEpkKAeHUE HEBepHO. [Ipumep:

1111 )7]1]1]1
114/5/6[7]8]10]13

7. [14] Ha crone nexxar 2N HEpa3IMYUMBIX Ha BUJ MOHET. M3BECTHO, UTO N U3 HUX BECST IO
9 1, a octasibhbie N — 1o 10 1. Tpebyercs pa30uTh UX HA N Map Tak, 4TOObI OOLIUI BeC Kax 0N
napel paBHsuics 19 r. [lokaxkurte, 4TO 3TO MOXKHO CHEJIaTh MEHEE YeM 3a N B3BEIIMBAHUI Ha
YalleyHbIX Becax 0e3 ruphb (MMOKa3bIBAIONINX, PAaBHBI JIM Yallll, a €CIIU HET, TO Kakasl TsKesee).

Anexcanop I pubanxo
1-e pemenne. Ciyyaii N = 1 oueBUIeH.

B cirygae n = 2 moioxuM Ha Yaim 1Mo 0JHON MOHeTe. B ciiydae paBHOBecust 100aBUM B mapy
K KaXJIOM OJHYy M3 HE B3BELICHHBIX MOHET. B MpOTHBHOM ciy4yae mapel 00pa3yloT IBe
B3BCILICHHBIE, U JIB€ HEB3BEILICHHBIE MOHETBHI.

B cnyuae n = 3 y Hac ectb 6 moHeT A, B, C, D, E, F. Cnavana cpaaum A u B, morom C u D.
Ecnmu o6a pa3a Becol B paBHOBecHH, TO HykHbIe mapel — (A, C), (B, D) u (E, F). Eciu o6a pasa
paBHOBecus HET, HykHbIe mapsl — (A, B), (C, D) u (E, F). Eciu paBHOBecus He OyaeT OfuH pas,
HAIpUMEp P IEPBOM B3BENIMBaHKH, TO HykHbIE apsl — (A, B), (C, E) u (D, F).

IIyctb N > 4. YMeHbIIMM MBICICHHO Beca BCe€X MOHET Ha 9 r: teneph oHu BecsAT O u 1 1.
[Tockonpky MBI Bcerga OyJieM KJIacTh HAa Yalld BECOB IMOPOBHY MOHET, Ha pPEe3yJbTaThl
B3BELIMBaHM 3T0 He noBnuseT. OOl Bec BCeX MOHET Ternephb paBeH N T.

Pa300béM MOHETHI Ha N map, a 3aTeM MPHUBEAEM aJrOPUTM pa3OMEHHs Map Ha CPaBHUMBIE
yenouku BUJa @ =a =..=a>b=Db=..=bwum c=cC=..=Cu Ha oTacIbHbBIE IAPHI
W3BECTHOI'O BECA.

Aneopumm. ByneMm cpaBHHBaTh MEPBYIO Mapy ¢ OCTAILHBIMH, IIOKa HE MMOJYYHM HEPaBHBIE
napel. B3BelieHHbIe mapbl 00pa3yroT memoyky a =a =..=a>bwma>b=b=..=Dh
(bykBamu 0003HaueHbl Beca map). OTIOKHUM B3BEUICHHBbIC MMapbl W, MOPOJCIAB TO XKe
C OCTaBIIMMHUCS, TOJyYMM BTOPYIO IIENOYKY C HEPaBEHCTBOM, CKakeM C = C = ... = ¢ > d.
CpaBuum a + b ¢ ¢ + d. PaBenctBo o3Hauaetr a = C, b = d. Torza aBe 1eno4ku 00bEAUHAIOTCS B
oqHy @ = ... = a > b = .. = b, u MBI mpoAOIKAEM TMOMCK I[EMOYKH CPEAU OCTABIIHXCSI
HEB3BEIICHHBIMU TIap. 3aMETHM, YTO YKCJIO B3BEIIMBAHWN C MapaMu IIEMOYKH Ha | MeEHbIIe
JUIMHBI IETIOYKH.

Inaenvui cryyai. Eciiu pu cpaBHEHUH TOJTyYHIIOCh HEPaBEHCTBO, CKaxeM, a + b > ¢ + d, To
a=2,ad=0. B3sB u3 5TuX map mo ogHON MoOHeTe, co3aaauM napy p = 1. CpaBHUB KaKAyIO U3
HEB3BEIICHHBIX Nap ¢ P, HaWaéM ux Beca. Mbl mpoBenau Bcero N — 1 B3BElIMBaHUE M TENEPH



3HaeM Beca map Buja a, Buaa d ¥ map BHe Iernouyek. TeM caMbiM Mbl 3HaeM OOIIMii Bec map
Bu0B b u C B memoukax. X yucimo HaMm Toke W3BecTHO: K map Buma b u m map Buma c.
Bo3moxnsl Tpu ciaydas: 1) b=c=1;2)b=1,¢c=2;3)b=0, c= 1. CooTBeTCTBEeHHO, X OOIINI
Bec K+ m, K+ 2m wmu m. Hom <k + m < k + 2m — u3 Tpéx BapuaHTOB MOJOUIET JHIIb OJHH.
A 3Has Beca map, JIETKO Pa3JI0OKUTh MOHETBI HYKHBIM 00pazoM.

Llenouka nepasencme + yenouxa pasencms. a = ... =a>b=..=b,c=c=..=c (310
3HAYMT, YTO HEB3BEIICHHBIX MMap He ocTayiock). [1ycts ecth K map a, m map b u r map C.

Jlnst BecoB a, b, ¢ Bo3aMoxkHBI 9 cityyaeB, cBeI€HHBIX B Tabiuily. HanoMmuuM, 4To 00mmii Bec
BCeX MOHeT paBeH N = K + m + r. [loaToMy 4eThIpe «KPacHBIX» CTPOKU HEBO3MOKHBI.

a b c OO0wmmii Bec CaencrBue

2 1 1 2k+m+r

2 1 0 2k+m k=r atb>2c, b>c
2 0 0 2k k=m+r a>c

1 0 0 k

2 0 1 2k+r k=m atb=2c

2 1 2 2k+m +2r

2 0 2 2k +2r k+r=m b<c

1 0 2 k+2r r=m atb<2c,a<c
1 0 1 k+r

B ocTanbHBIX CTpOKax 3TO paBEHCTBO MPUBOAUTCS K BU]LY, 3alIMCAHHOMY B IISITOM CTOJIOIIE.
Ecnu BBIMOTHEHO POBHO OJIHO M3 3TUX PAaBEHCTB, MbI HAIILTH Beca @, b, C.

Bonbiie qByX paBeHCTB MOTYT OBbITh BBITIOJIHEHBI B TPEX ciiydasx. Ho Mbl MpoBenU TOIBKO
N — 2 B3BEIIMBAHUSA U JONOJHUTEIbHOE B3BEIINBAHHE IIOMOXKET X PA3IUUUTh.

1) k = m =r. CpaBHUB 10MOJHHUTEIBHO & + b ¢ C + C (3ameTum, 4to0 I > 1, MO3TOMY JBE Haphl
C Y Hac €CTb), Mbl PA3JIMYUM TPH CIIydasi B «CHHUX» CTPOKax (2-s1, 5-1 u 8-11).

2) k=r, k+r=m. CpaBHUB JOMOJHHUTEIILHO D ¢ C, MBI OTIIHYMM 2-F0 U 7-F0 CTPOKH.
3)m=r,k=m+ r. CpaBHUB JOMOJHHUTEIILHO & C C, MbI OTJIMYMM 3-F0 U 8-F0 CTPOKH.

Oona yenouka nepasencms. a = ... =a>b = ... = b Bo3moxxHa TosbKO B ciydae @ = 2, b = 0.
Oona yenouka pagencmes: a = ... = @ BO3MOXHa TOJIbKO B ciydae a = 1.

3ameuanme. Cnyyail N = 2 MOXHO OTAEIbHO HE pa3dUpaTh: OH MOJIXOAUT MOA OOLIMA
ciryyam.

2-e pemenue. Eciiu N = 1, To MOHETHl yxe 00pa3yloT HYXHYIO Mapy, AocTatodHo 0
B3BemuBaHuii. [loaTomy nanee Mmoxxem u OyzeM cuutaTh, 4to N > 1.

[Taper MmoHeT ¢ cymmapHbiMu Becamu 20 1, 19 1, 18 r OyzeM Ha3bIBaTh TSHKEIBIMH, CPETHUMH,
JIErKUMH COOTBETCTBEHHO. Jlajiee MpUBEAEM SIBHBIN AT OPUTM.



Paz00béM MOHETHI Ha N Map MPOM3BOJBHBIM 00pa3oM, fanee BO3bMEM OIHY U3 STHX Hap U
OyzeM TMocnenoBaTeIbHO CPaBHMBATH C OCTAJIBHBIMHM IapaMH JI0 T€X IOp, MOoKa He Oyner
MOJIy4yeHO HepaBHOBecHe. Eciim OHO Tak M He OyAeT MOy4eHOo, TO Bce N map OJUHAKOBBIC, H
3HAaUYUT OHM Bce cpeaHue (Tak kKak 20-rpaMMOBBIX U 19-rpaMMOBBIX MOHET OJMHAKOBOE
KOJINYECTBO), TO ECTh yKE I10JIy4€HO UCKOMOE pa3OueHHe.

[Toaromy nanee moxeMm u OyJeM CUMTaTh, YTO HEPAaBHOBECHE BCTPETUTCS, MPUUEM IepBast
mapa B O3TOM B3BEIIMBAHUU TsDKellee (JIpyrod cllydyaid aHaJOTMYEH: HaJ0 IIOMEHSTh B
paccyxaeHuu 20 rpaMMOBBIE MOHETHI C 18 rpaMMOBBIMH, TSDKENBIE MAPbI C JIETKUMH U T.11.).

Tak xak 20 rpaMMOBBIX U 18 IpaMMOBBIX MOHET OJUHAKOBOE KOJIMYECTBO, TO TSKEIBIX U
JNETKUX Tap TOXE OJMHAKOBOe KosmdecTBO. Ecim yxe chnemano N — 1 B3BemMBaHME, TO BCE
napbl, KpoMe OJHOM («IocienHen») OJUHAKOBBIe, MPUYEM ATa OJIHA JIErde OCTAJbHBIX. JTO
BO3MOXHO TOJIBKO IpH N = 2 (MHAay4e Map Kakoro-To TUIa — OfHa, Kakoro-to N — 1 > 1, a kakoro-
T0o 0, T.e. TOKENBIX U JETKUX Map HE MOPOBHY). B 3TOM cilydyae MOHATHO, YTO «IepBas» mapa
TsDKENAs, a «IOoCHeNHsAs» — JErKasi; Oepst Mo MOHETE U3 ATHUX Map, GopMUpYeM 2 HYKHbIE MApPHI.
Tornma nanee moxkeM u OyjaeM cuMTaTh 4TO caeiaHo a + 1 < n — 1 B3BemmBaHMiA (MOJy4YeHO a
paBHOBecHii, Bo3MOxHO & = (), B wacTHOCTH N > a+2 = 2. O6o3HaunM yepe3 A, B MoHETHI
«tepBoi» mapsl, a uepe3 C, D — moneTs! nocneaneit napel. CpasauMm napy A, C ¢ mapoii B, D.

Ecnu Oyzmer mosydeHo paBHOBecue, To cymmapubiid Bec map {A, B} u {C, D} cocraBmser
4€THOE KOJIMYECTBO I'PAaMMOB, W 3HAYHT, TIepBas mapa (BMecTe ¢ 8 paBHOBECHBIMHU €M) TshKENast, a
mocienHsass — J€rkas. To ecTh, Mbl 3HaeM THI KaXJ0W W3 B3BEIICHHBIX MOHET. [larmee
chopmupyeM OAHY BCIOMOTaTeabHYIO cpeaHioro mapy (Hampumep, {A, C}) wu Oyaem
MOCJIEZIOBATEIbHO CPaBHUBATh C OCTAJIbHBIMM HEB3BEUICHHBIMHU Mapamu (Bcero aemaeM N — 1
B3BEIIMBaHUE), 110 PE3yJIbTATy OIpeessieM TUI ouepenHoi nmapbl. Tak OyayT ompeneneHbl Beca
BCEX HCXOAHBIX Map, KpoMe OAHOM. 3Has, CKOJbKO Cpead BceX 3ThX N — 1 map TsokENbIX, a
CKOJIBKO JIETKUX, OTpEeNisieM THIl OCIeAHEN Maphl, UCXO/ U3 PaBEHCTBA KOJIUYECTB TAKEIBIX
U JIETKUX Map cpenu Bcex N map. 3Has THM KaKIOoM mapsl, GopMUpyeM HYXKHBIE Mapbl: CpeIHue
HE Tporaem, a W3 Kaxaou mapbl map (nérkas, Tsokénas) opMupyeMm IBE cpemHue, Oeps 1o
MOHETE U3 KaXKI0# mapbl (HA30BEM 3TO CMAHOAPMHOU NPOYeOYpPOil).

Ecmu xe nmpu cpaBaenuu {A, C} ¢ {B, D} paBHOBecuss He OyneT, To MOXKEM H Oylem
cuntath, 9To A ¢ C BecsaT Oombine, yem B ¢ D (mHade nmpocTo nmepeobo3Haunm MoHeThl: A <—> B,
C <—> D). Cymmupys 1o, uto {A, B} tspxenee {C, D} u {A, C} mskenee {B, D}, monydaem, uto
A Tsxenee D, 3nauut A Becut 10, a D Becut 9 1. Torma B u C onnHakoBble, MHAYE B OJHOM U3
JIBYX BBIIIE PACCMOTPEHHBIX B3BEIIMBaHUI ObUIO Obl paBHOBecue. Kpome Toro, ecnu onm 10-
rpaMMOBEIE, TO Bce a map, ¢ KoTopsiMu napa {A, B} monana B paBHOBecue — TSOKENbIE, HHAUE —
OHHU cpeiHHe. DTH a map IOoKa He TporaeM, Ha3oBéM ux eraenvimu; napel {A, B}, {C, D}
nepedopmupyeM: chopmupyem cpeantoro mapy {A, D} u mapy {B, C}, cocrosmiyio u3
OJIMHAKOBBIX MOHET. Jlasiee mocnemnoBaTenbHO cpaBHUM {A, D} ¢ Kax10ii U3 ocTaibHbIX nap (U3
W3HAYaJIbHO CPOPMUPOBAHHBIX, OTIMYHBIX OT YK€ B3BEIICHHBIX) KPOME OJIHOW, BCErO CICIaB
n—1-(a+2)+(a+2)= n—1 B3BemIMBaHUI ¥ ONPEAEINUB THI KXI0H U3 3TuX N—1—(a+2) map. ITycTs
Y — nocneanss mapa. Tora Mbl «yKe» 3HaeM THIT Kax o mapsl, kpome Y, {B, C} u a riaBHbIX
nap. 3Has, YTO CyMMapHO TSKENBIX U JETKUX Map OJAWHAKOBO, BBIYHUCISEM X — Pa3HOCTb
KOJMMYeCTB TsOKENBIX 1 J€rkux map cpeau Y, {B, C} u a rnaBHbIX map (OHa MPOTHBOMOJIOXKHA
aQHAJIOTMYHOU Pa3HOCTU KOJIMYECTB CPEIU Map, y KOTOPHIX MBI «y>Ke» 3HAEM THII).

Beném y: monoxkum y=1, ecnu Y Tspkénast, 0 — ecnu Y cpenuss, u —1 — ecnu Y nérkas (Mbl
«1moKa» He 3HaeM 3HaueHue Y). Ecnu X > 0, To Mbl moHumaem, uto{B, C} Tsokénas u a riaBHBIX
nap — TsoKEnple: WHaue Obl, COTJIacHO BbIIE ycTaHOBiIeHHOMY, {B, C} Obuia Obl n€rkoit u a



TJIAaBHBIX Nap ObUTH OBl CpeTHUMHM, U TOTAa ObII0 OBl X = —1+y < 0, 4yTO He Tak; U TOT/a UMEEeM X
= 1+a+y, oTKyJa BBIYHCISAEM Y, TO €CTh, MBI 3Ha€M THUI KaXXIOH Mapbl, U Toraa GopMHpyeM
HY>KHBIE TIapbl CTAHJAPTHON Ipoueaypoii. AHaNoru4Ho, npu X < 0 mosydaem, uyro {B, C} nérkas
U a TJIaBHBIX Nap cpeanue (mHavye X=a+1+y = 0,) u Torga u3 X = —1+Yy HaxoauM Y, TO €CTh, 3HaEM
BCe Maphl, GOPMHUPYEM HY)KHbIE MO CTaHIApTHOM mpouenaype. OcTtaéTcsi paccMOTPETh Cirydait
X=0. I[Ipy @ > 0 B TOYHOCTH aHAJOTMYHOE PACCYXJCHHUE HCKIIOYaeT ciydall X = at+l+y, u
MPUBOAMT K HY>KHBIM napaM. Hakoner paccmorpum cirydait X=0=a: Toraa riaBHeix nap 0 mrTyk,
a mapa {B, C} He cpemusisi, Toraa OHa «IIPOTUBOMONIOKHAY Tape Y, Oeps IO MOHETE U3 ITUX Map
dopmupyem 2 HykHbIe Tapbl. M3 ocTanbHBIX map (TUMBI KOTOPHIX HaM HM3BECTHBI) (POpMUPYEM
HY>KHBbIE I1aphl [0 CTAaHJAPTHOM Npolexype.

3-e pelenmue.

Paccmotpum otnensHO ciayyail N = 3. [Iponymepyem mMoHeTsl uncinamu oT 1 no 6. IlepBbim
B3BELIMBAaHUEM CPaBHUM MOHETHI 1 U 2, BTOppIM — MOHETHI 3 U 4. Ecnu nony4yuM 1Ba paBeHCTBa,
TO B OJIHOM M3 ATUX Iap MOHETHI BecAT 1o 9 1, a B qpyroit —no 10 r. Torxa mapst {1, 3}, {2, 4},
{5, 6} Becar no 19 r. Eciiu B oHOM B3BELIMBaHUM, HApUMEP B NEPBOM, Oy/IeT HEPaBEHCTBO, a
BO BTOPOM — PaBEHCTBO, TO MOKHO Pa30UTh MOHETHI Ha mapwl {1, 2}, {3, 5}, {4, 6}. Ecnu xe
oba B3BEIIMBaHUS J1ayT HEPABEHCTBA, To uckoMble mapsl — {1, 2}, {3, 4}, {5, 6}.

Ecou n # 3, pa3o0bEM MOHETHI Ha napsl TPOU3BOIbHBIM 00pazoM. Kaxkmas mapa Becut 18 T,
19 r wm 20 r, npuuém nap maccoit 18 r u 20 r mopoBHy. Ecin [utst Kax 01 Mapel Mbl OIIPEIETUM
e€ Maccy, TO CMOXKEM TIOJy4YHTh Tpedyemoe pazoueHrne MoHEeT. JIeHCTBUTEIBHO, Maphl MacCcou
19 T MOXHO OCTaBUTH 0€3 M3MEHEHUM, a, 0ObETMHUB 110 OJTHOW MOHETE M3 map Maccamu 18 r u
20 r, TaKXe MOJTYy4YUM UCKOMBIE Maphl.

CpaBHUM MEpBYIO Mapy CO BTOPOM, MOTOM C TPEThEM M Tak Jajiee, MoKa HE MOIYyYUM
HEpaBEHCTBO WJIM HE 3aKOHYATCs maphl. Eciay HepaBeHCTBO MOIy4YE€HO, TO U3 BCEX Map, KOTOpbIe
MBI CPaBHUJIH, cpopMHUpyeM MepByto xyuky. Ecim ocrtamucek mapbl, TO OyJaem AeicTBOBaThH ¢
HUMU aHAJIOTMYHO M CO3/1aBaTh HOBbIE KYUKHU. B WTOre moilyunM HECKOJIBKO Ky4eK, B KaXKJI0M U3
KOTOpBIX Mapbl MMEIOT JBE pa3dyHble Macchl. BO3MOXXHO, HECKOJBKO MOCIEAHUX Iap He
00pa3yloT KyuKy, €CIM OHU PaBHbI MEXIy co0oi. B kaxaol Kydke BBLACTUM OJAHY JETKYIO U
OIIHY TsDKENMYI0 mapbl U 00beAMHUM HX B epynny. IIpoHymepyeMm rpyIibl B COOTBETCTBUU C
HOMEpaMU Ky4eK, KOTOPbIM OHU MPUHAJIEKAT.

Hauném cpaBHUBaTh TpYIIBI: NIEPBYIO I'PYIIy CPAaBHUM CO BTOPOM, 3aT€M C TPEThbed U Tak
Janee, MOKa HE IOJIy4YMM HEpPaBeHCTBO WJIM HE 3aKoH4YaTcsl rpymnmbl. Ecin HepaBeHCTBO
HOJIy4eHO, HANpHMeEp IMepBas rpyma okaszamack Jierde K-il (ecaum Hao0OpOT, HanbHEWIne
pacCyKAEHHs aHAJIOTUYHBI), TO B MEpBOW rpymme nérkas mapa Becutr 18 1, a B K-if rpymme
Tsokénast napa Becut 20 r. OObeqMHUM 3TH JBE Mapsl B HOBYH rpymmy X maccoit 38 r. Ecimu K
MEHBIIIE YUCIIa TPYIII, TO CPaBHUM X CO BCEMH TPYIIaMHU, HOMepa KOTOPBIX Oouibiiie K — Tak MbI
y3HaeM Macchl map BO BceX Kydkax, HaumHas ¢ (K+1)-ii. Ecnu xakue-To mapbl He moOmnajiu B
Ky4YKH, TO CPaBHUM OJIHY M3 HUX C MOJIOBUHOM Ipymiibl X (B KOTOPYIO BXOAMT IO OHOI MOHETe
u3 coctaBisoumx e€ map). Pe3ynbraT cpaBHEHUs IMO3BOJUT Y3HAaTh Macchl BCeX IMap, He
MIONABIINX B KyYKH.

3aMeTuM, 4TO €CJIM MAacChl ABYX TPyNIl PaBHbL, TO B 3TUX rpynmnax JETKUE MHapbl BECAT
OJIMHAKOBO U TsDKENBIC mapbl Toxe. [ToaToMy Bce JI€rkue mapbl B Kyukax ¢ nepsoii mo (K—1)-to
BecsT mo 18 1, a Bce Tsukénbie mapsl B K-if kyuke — o 20 r. Takum 06pa3om, MoKa Mbl HE Y3HAITH
TOJILKO MacChl TSDKENBIX map B mepBbiXx K—1 kyukax u n€rkux map B K-ii kyuke. OHU MOTYT
BecuTh 1100 19r u 18 1, mubo 19 r m 19 r, mu6o 20 r 1 19 r COOTBETCTBEHHO. YUYHTHIBAs, YTO



obrmiee uncio map maccoit 18 r u 20 r oguHAKOBOE, MBI OJTHO3HAYHO MOKEM OIPEIEIUTh, KAaKOW
U3 CITy4aeB UMEET MECTO.

Ecnu nipu cpaBHEHUH Tpynn Mbl JAOILIN J0 HMOCIEAHEN T'PYNIbl M HE MOJyYWId HU OJHOTO
HEpaBEHCTBA (B YACTHOCTH, €CJIM YUCIIO KydeK paBHO 0 niu 1), To BO Becex Kydkax JIETKUE Mapbl
BECST OJIMHAKOBO U TSDKETBIE aphl TOXKE. Torma Mbl IMEEM TPH HaOOpa, COCTOSIIINE U3 PABHBIX
nap: JIErKue mnapel B Ky4Kax, TSDKEbIE aphl B Ky4KaxX M MMapbl, HEe MONaBIINE B Ky4KH (KaKHE-TO
HaOOpBI MOTYT OKa3aTbcs ImycThiMH). O0O3HAaYMM 4YMCIIO TMap B 3THX Habopax uepe3 a, b, C
COOTBETCTBEHHO. MOKEM CUMTATh, YTO BCE ITU YMCIIa HEHYJIEBbIE, HOO B MPOTUBHOM CITydae THII
KaKJOW Mapbl ompejensercsd TpuBuaiabHO. Tak kak map maccoil 18 r u 20 r mopoBHy, TO B
OOJIBIIMHCTBE CIIy4aeB MOXKHO Cpa3y MOHATh, CKOJIBKO BECAT Mapbl B KAXKJI0W rpymie: 100 ecTh
nBa Habopa, COCTOSIIME M3 OJUHAKOBOrO 4YHcia map, Ju0o JBa Habopa coaepkaT B CymMMe
CTOJIBKO JK€ TMap, CKOJbKO W TpeTuid. Henb3st 3TO MOHATH, TOJBKO KOTJa OJHOBPEMEHHO
BBITNOJIHAETCS 00JIee OTHOTO PABEHCTBA, TO €CTh B CIEAYIONINX YEThIPEX CIIydasix.

1)a=cwua+c =bh. Torna nérkue napsl Becsat mo 18 r. CpaBHUM TSHKETYIO Mapy ¢ mapoit He
u3 Kyuek. Ecnu Tshxénas mapa okaxkercs jerde, To oHu Becar 19 r u 20 r, a ecnu Tsokenedt — 20 T
u 18 T COOTBETCTBEHHO.

2) b =cwub+c=a. Dror cnyuait paccMaTpuBaeTCs aHATOTHYHO MPEIBIAYIIIEMY.

3) a = b, ¢ = a+b. HerpyaHo MOHATH, YTO 3TOT CAyYai peaqu3yercsi, TOIbKO €CITU THKEbIC
napsel Becar 20 r, nérkue — 18 1, a ocranpable — 19 T.

4) a = b = c. Takoe BO3MOKHO, eciti N fAenutcs Ha 3. Tak kak N # 3, To B KaXJ10M Habope eCTh
x0Ts OblI o ABe mapbl. OOBETUHUM B TPYNIY OAHY JETKYIO Mapy C OAHOM TSDKEIONW U CPaBHUM
e€ ¢ JAByMs Tapamu, HE IOMNAaBIIMMH B Ky4YKH. Pe3yiapTaT Takoro B3BEIIMBAHWS OJHO3HAYHO
OTIPEJICTTUT MACChI BCEX ITap.

[Toctpoum rpad, B KOTOPOM BEPIIMHBI COOTBETCTBYIOT COCTABJICHHBIM B CaMOM Hayaie N
napaMm. PEOpamu coequHHM JBe BEPLIMHBI, €CIM COOTBETCTBYIOIME Mapbl y4acTBOBAJIU BO
B3BEIIMBaHUU. Eciu B3BEMIMBAIUCH TPYIIBL, TO peOpoM OyaeM COEOUHSTH MO OJHOM mape u3
rpynn. Koraa oaHa u3 nap cpaBHUBaIach ¢ MOJIOBUHOM IPyHIbL X, COEAUHUM peOpOM 3Ty mapy ¢
OIHOM W3 map, KoTopas ucnoib3oBaiach B (opmupoBanuu rpymnmsl X. Torma Bo Bcex
PAaCCMOTPEHHBIX CIy4asX MOJy4YeHHBIH Tpad HE CONEPKUT LHUKIOB, IOATOMY YHUCIO CIEIaHHBIX
B3BEIIMBaHMIi He peBbiaeT N— 1.



