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1.

HoBorogasasa oanmmvnunaga. Pemtenng.

B Bemykinom 2016-yronpHuKe mMpoBen HECKOJIHKO IWaroHaJeil, He IepeceKalolnuxcsad BHYTPH
2016-yroabauka. B pesysbrare 2016-yrosibauk pazjesuics na 2014 rpeyrojibiukos. Moruio Jiu
CJIYYUTHCS, 9TO POBHO Y TMOJOBUHBI 3TUX TPEYTOJbHUKOB BCE CTOPOHBI ABISIOTCS JTAATOHAIIMHA
sToro 2016-yroapanka’

Pemenue. O6o3uauum nain 2016-yroabnuk qepes M. Kaxas cropona M siBijisiercsi CTOPOHOR
HEKOTOPOI'0 TPEeyrojbHuKa paszouenus. [Ipu 31oM KaxKAbIil TPEeyroJbHUK pa3OueHus CONePKUT
B KadecTBe CBOMX CTODPOH He Oojee nByx crtopon M. 3HadnTt, B pa30WeHWn €CTh HE MEHbIIe
2016/2 = 1008 TpeyroJbHUKOB, XOTs OBl OJIHA W3 CTOPOH KOTOPBIX IPUHA/TEIKUT TDAHUIIE
M. Orciona Bce CTOPOHBI SABJsAOTCS nuaronasamu M ue dosee, yem y 2014 — 1008 = 1006
TPeyTOJBHUKOB, 9YTO MeHbIle, YeM HyKHbIe 1008 TpeyroabHuKOB.

[TamuHaapoM — 9TO HATYPAJIbHOE YUCI0, KOTOPOE YUTAETCS OJIMHAKOBO CJIEBa HAIIPABO U CIIpaBa
HasieBo (Hampumep, 1, 343, 2002 namuuapomsr, a 20117 — wer). KoHewHo win 6eCKOHEUHO YHCTIO
uap Buga (n,n + 110), rue 0ba yuc/ia — HaJUHIAPOMBbIL!

Pemtenune. Paccmorpum gucaa 1099...9901 u 1099...9901 + 110. 3amerum, 910
1099...9901 + 110 = 1100...0011,

[IO9TOMY BTOPOE UHUCJIO TaKxKe dABJIdeTcs MaauaapoMoM. OTciofa YKa3aHHBbIE YHUCIA YIOBJIE-
TBOPSIIOT YCJIOBHIO, TO €CTh HYKHBIX Tap GECKOHEYHO MHOTO (TaK KaK KOJUYECTBO JIEBATOK B
HEPBOM YHCJIE MOXKET ObITh JIIOObIM).

Samevanue 1. B KadecTBe mepBoi U mocseaneit Mudpbl 9ucjga 1N MOYKHO OBLIO B34Tb JIIOOYIO
nudpy, ormrdayio ot 0, a B KauecTBe BTOPOil U mpeanocieaieii — o0y, OTIHIHY0 0T 9.

Samevanue 2. llpuBeném coodbpazKkenne, KOTOPOe MO3BOJIET IIPUIyMaTh IPUBEASHHBIN IpUMEP.
Eciim B umcsie n xotd Obl I4Th Mupp, TO Bee MudPhl, KPoMme, OBITh MOXKET, MePBLIX JIBYX U IO-
caeIHuX ABYX, paBHbl 9. [leiicTBuTenbHo, caoxum n u 110 B cronbuk. [udpa B mecarkax y
CyMMBbI Oy/IeT OTJIMYaTbCst OT MUMPBI B AECATKAX y YUCAA 1. SHAYUT, CyMMa HE MOYKET Hadu-
HATHCA € TeX Ke JBYX Iudp, 94TO U N, nHa4Ye OHA He Oyjer majuHgapoMoM. [losTomy B corHax
JIOJIZKEH OBITH MEepexojl uepe3 paspsi/l, ¥ dTOT Nepexoj, JOJKeH “noiTu” JI0 BTOPOTo ¢ HavaJa
pa3psdia 9ucaa 1. JTO NPOU30HIAET TOJIHKO B TOM CJAydae, eCJiM Bee NHMPHI Yucaa n 0T TpeTheit
¢ KOHIIA JIO TPeTheil ¢ Havaja sBISIOTCS IeBATKAMH.

Huaronan mapaJuresorpamma ABC' D nepecekatorcs B Touke (. Ha orpeske AB ormedena
touka M Tak, aro yriaet M AD u AMO pasubl. Hokaxkure, aro M D = MC.

Pemtenue 1. Ilpommum aya MO no mepecedennst co croponoit C'D B Touke N. 3amernm,
qro AMNQO — tpamnemnusi, y KOTOpOil paBHBI YIJIbI IpH OCHOBaHHU AM, oTKyma Tpamenus
paBHOOOKag. /umaronam paBHOOOKOI Tpalenun paBHb, TO ecTh M D = AN.

Tenepn mgokaxkem, aro AN = MC, orkyna Oyaer ciaenoBarh yrBepxkiaerue 3amgadu. ABCD
— mapaJuteorpamM, mosromy AO = OC, orkyma tpeyrogbHuku AMO u C'NO paBHbBI
mo cropore u aBym yriaam. Ho torma AM = CN, u B uersipexyrosibuuke AMCN nBe
MPOTUBOTOJIOXKHBIE CTOPOHBI PABHBI M Hapaaneabubl. 3Hauutr AMCN — mapasuiesorpaMm,
orkyma AN = MC, aro u TpebOBAIOCH.



Jameuanue. Ecnu yopars yciaoBue o Tom, 910 M JeKUT IMEHHO HA CTOPOHE, & He HA MPSMOIi,
CojIepzKalieit CTOpony, TO YTBEPK/ICHHE 33 a9l OCTACTCS BEPHDIM.

Pemenue 2. Ormerum touky K — cepemuny orpeska C'D. Torma L/OKD = /BCD =
LMAD = ZAMO. Hecnoxuo npoeputh, 910 TOYKH M u K CEMMETPUYHBI OTHOCHUTEIHHO
npsaMoii, mpoxosiieit vepe3 O napasiensao C'D. Torma MK 1 D. To ectb B TpeyroJbHHKe
MC'D BwicoTa u MeauaHa, NpoBeIéHHbIe U3 Bepmuubl M, coBnagaior, orkyaa MC = MD.

Y Hena Moposa n CHETrYPOUKH €CTh IO OJHOMY KJaeTdaroMy KBaapary 8 X 8. OHH 3aKpacuin
IO OJIMHAKOBOMY YHCJIY KJIETOK Ha CBOHUX KBajpaTax B cuHuUil 1Ber. JloKaxkute, 9TO ymacTcs
TaK pa3pe3aTh TH KBaJIPaThl HA JOMUHOIIKA 1 X 2, uyro u u3 gomunoirek lexymku Moposa,
1 U3 JOMHUHOIIEK ero BHYYKH MOYKHO OYIeT CJI0XKHUTh KBaJpaT 8 X 8 ¢ ONMHAKOBOIl cuHeil pac-
KPaCKOH.

Pemntenne. /lokazkeMm 6oJiee cribHoe YTBepK aeHHe, YeM TpebyeTcs B YCJI0BUU: KakK ObI j1e1 Mo-
po3 1 CHerypouka HH pa3pe3ai CBOM KBAAPAThI HA TOMHUHOIIKH, OHU BCEIIA CMOTYT COCTABUTH
KBa/JIpaThl C OJMHAKOBBIMU KapTHUHKAMH.

JloMuHOIMKE MOTYT OBITH TpeX THIIOB: OeJible, cuHue U AByxiBerHbie. [Iycrs Hex Mopos u
CHerypodka OT/I0XKaT B CTOPOHY T€ JOMHHOIIKH, KOTOPble y HUX coBnajaior. Ilocse sToro y
HAX OCTAaHETCS IMOPOBHY CHHHX KJIETOK W MOPOBHY 0esibix KjeToK. COBIAIAININX JTOMHHOIIEK
y HUX OOJIbIIIE HET, TOATOMY Y OJTHOTO M3 HUX OCTAHYTCS TOJHKO JIBYXIIBETHBIE JIOMUHOIIKHU, & Y
JIPYTOro — TOJIBKO OeJible u cuHue. be3 orpanunyenus obmiHocTu cuutaeM, 4ro y ema Moposa
OCTAJINCh TOJIbKO JAByXIBeTHBIE. ¥ ena Moposa mopoBHY CHHUX M O€JIBIX KJIETOK, 3HAYUT y
Cuerypoukn — Toxke. Torma y CHEerypouKku 4eTHOe YUCJI0 JOMUHOIIEK, 3Ha4uT, y demxa Moposa
— tozke. Ho n3 kaxk10if napsl JBYXI[BETHBIX JIOMHHOIIIEK MOYKHO CJIOYKHTH TAKOM »Ke KBaJIPaTHK,
9TO W U3 OJTHOI cuHel u oiHOoi Gesioii. Takue KBaJIpaTUKU BMECTE C OTJI0KEHHBIMH JOMUHOIITKA~
MH JIaI0T OJInHAKOBbIe HaOOpHI getaseit y lena Moposa u Cuerypoun, Mo3ToMy U3 HUX MOYKHO
CJIOXKUTH KBaJpPaThl ¢ OJIMHAKOBBIMU CHUHIMH KapTHHKAMHU.

CyimecTByeT i Takoe n, 9To 2" HaYMHAETCS Ha D, a 5" HaunHaeTcs Ha 27

Pemenne. Ilycrs B unciae 5" posno k + 1 uudpa, a B uncie 2! posuo | + 1 nudpa. Toraa
5 > 2. 10k, o~ 5.100 = 927".5%"—=10" > 10~F*L,

HepasencrBa crporue, Tak Kak CTeNeHb JABOMKHN U CTEIEHb HSITEPKU HE MOTYT OKAHUUBATHCS
Ha HOJb. C APYTOil CTOPOHBI

5" < 108, 2" < 10T = 275" = 10" < 10772
To ectn 108+ < 10" < 105++2 mporusopeune.

Ha 6eckonednoit B 06e CTOPOHBI MOJIOCE U3 KJAETOK, MPOHYMEPOBAHHBIX IEIBIMH THCJIAMHE, Jie-
JKUT HECKOJIBKO CHE:KMHOK (BO3MOXKHO, [0 HECKOJIbKY Ha KarKJoil Kjerke). Paspemaercs: Bbi-



HOJIHATD CJICJLYIOINe NeACTBHA:

1) CHATH 1TO OHON CHEXKWHKE ¢ KJIETOK 1 — 1 U N U TMOJOKUTH OAHY CHEKUHKY B KJIETKY 1+ 1;
2) CHATD JIBe CHEYKUHKU C KJIETKH N U TOJOKHUTDH 110 OJIHONH CHEeXKUHKE B KJIeTKH 1+ 1 un — 2.
Hen Mopo3 BBIIOJTHAJT HECKOJIBKO TaKUX ONepaIuil W MOJYIUJ CHTYaIUio, TP KOTOPOit OH He
Mor G0JIbIIe BBIIOJHHTD HE ofHOro jaefictBus. Ilocie storo Hex Mopo3 BepHY/I HCXOIHYIO TTO-
3UIUIO, & €I0 OJIEHU CTAJIM BBIIOJHATH JAEHCTBUSA HO-APYIrOMY M CHOBA LIPHUILIM K CHTyalluu, B
KOTOPOI HHYero HeJib3si ObLI0 n3MeHnTh. /lokazkure, aro y oseneit n y emga Moposa nosyden-
HBIE CUTYaIluu OJTHAKOBDI.

Pemenne. [lepenecem, eciin Ha 10, HA4YaJI0 KOOpAUHAT Tak, 9T00bl 1mpu Beex xojgax Jlega Mo-
po3a u OJieHell BCe CHEXKWHKHU MMEJU HeOTPHUIATe/bHble HOMepa. Dy/ieM TOBOPHUTL, YTO BEC
CHEYKUHKH, HAXOJIAIEHc Ha KJIETKE C HOMEpOM n, paseH F, — m-omy uucay @ubonauun. To-
I/1a TTPY BBITIOJTHEHUH PAa3PelleHHbIX ONepaluii cyMMa BECOB BCeX CHEXKHHOK He MeHSeTCs, TaK
Kak F,_1 + F, = n+1, 2F, = n—2+Fn+1-

Honycrum, aro Koneunbie no3unnn y Hema Moposa n oneneit pasandanabl. CyMMbBI BECOB BCEX
CHEKMHOK B HAX OJMHAKOBBI. PAcCMOTPHUM KJIETKH, B KOTOPBIX 3TH JBE MO3UIHUH PA3JTHIAIOTCS,
1 BeIOEpEM CpeIu HUX KJIETKY ¢ HauboJIbIuM HoMepoM k. be3 orpanndenust 0OIIHOCTH, B KJeT-
ke k jiexxur cuexkunka y ena Moposa u ne jiexxkur y oseneit. 13 konednbix no3unmii HeJib3st
ceJaTh HU OJIHOTO XOJa, MOTOMY B KOHIIE B KaK/I0#l KJI€TKe CTOUT He DoJjiee OJHOM CHEKUHKH,
a cpe/in JIIOOBIX JIBYX COCEIHUX KJIETOK eCTh XOTd Obl OJ[HA IrycTasd. IpyruMu cjioBaMu, B JIIOOBIX
JIByX COCEeTHHUX KJIETKaX JIeXKHUT He 6ojiee oHo# cHexkuHKHU. [lodToOMy cyMMa BeCcOB CHEXKHHOK,
JIEZKAIIUX V OJIeHel JI0 KJIETKH ¢ HoMepoM k, He mpeBocxoauT Fi_1 + Fip_3+ ...+ F, ecin k
qetHO, U Fj, 1 + Fy_3+ ...+ Fy, ecin k HeueTHO (IOCKOJIBKY CHEXKHHOK C OTPHUIATETbHBIME
KOODJIMHATAMH HeT, CyMMa, OCTaHaBauBaercs Ha [y win Fy).

Ho Fp 1+ Fp s+ ---+Fi=F—-1<F,uaklk_1+F_3+ --+F=F,—1<F, (HpI/IBeT
MUCHMEHHON YacTh JuCTouKa npo ducia Pudonadun!). Tloaydaer, 4To cyMMa BECOB CHEXKHHOK
oJieHell MeHbIIIe CyMMBbI BecoB cHe:KHHOK [Teia Moposa (Besb Bce CHEKMHKH ¢ HOMepaMu, 00J1b-
MUMHI k, y HUX COBITQIAI0T, & CHeXKMHKA ¢ Koopanuaroit k y /leqa Moposa umeer Bec Gourbiie,
4eM BCe OCTajbHbIe CHEXKUHKH oJieHeil). [TpoTuBopeune.

Samevanue. ITonpobyiiTe 10Ka3aTh, 9TO HEIb3S XOAUTH OECKOHEYHO, TO €CTh BHE 3aBHCHMOCTH
OT HA4YaJILHON NMO3NNKUKU W MHOCJIEJOBATECJIbHOCTU XOJ0B BO3HUKHET IMO3UIIHUA, IIPU KOTOpOﬁ HET
HHI OJHOTO XOJa.

Ha kBajipaTHoii perrerke HapucoBaH MHOIOYTOJILHUK M, TaK 9TO BCE €10 BEPITUHBI HAXOISITCS
B BepINMHAX KJAETOK W HU OJHA W3 ero CTOPOH He WAET MO BepTHKaJIu Wiu ropusoHTagu. Jlo-
KakKnuTe, 9TO CyMMa JITAH BePTHKAJIBHBIX OTPE3KOB JIMHHUM CeTKH, 3aKJIIOUYEHHBIX BHyTpu M,
paBHaA cyMMe JJIMH TOPU30HTAJIBHBIX OTPE3KOB JUHUN ceTKn BHYyTpHu M.

Pemtenme. /lokarkem, 4TO KaxKJasi U3 PacCMaTPUBAECMbBIX BEJIUYMH PaBHA ILJIOMIAJAA MHOTO-
yrospHUKa M. llpoBepum 3TO /yid CYMMBI JJIMH TOPU30HTAJIBHBIX OTpPe3KOB. [Ipoeném stm
orpe3ku. MuoroyronbHuk M pa3oObETCS Ha HECKOJBbKO TPEYTOJTBHUKOB W HECKOJIBKO Tpale-
1uii, npu4éM BBICOTHI Bcex ¢uryp Oyiayr pasubl 1. BbipazuMm miomaau 3tux Gpuryp depes
OCHOBAHWS M BBICOTHI TI0 M3BECTHOMH (hopmyie u ciaokum. C OZHON CTOPOHBI TTOTYIUM ILJIOIIA b
M, a ¢ apyroit — cymMmy, B KOTOPYIO KaKJIblii TOPU30HTAJBHBIN OTPE30K BXOJUT JIBA pa3a C
ko durmenTom 1/2 (Tak Kak KazKiblii OTPE30K sIBJISIETCS] CTOPOHOM JBYX KYCKOB pa30OueHus u
BXOJIUT B ILIOIIA/b KazKI0r0 U3 HUuX ¢ Koaddurnumentom 1/2). To ecTh KazKaplii OTPE30K BXOIUT
¢ K03 PUIUEHTOM eTUHUTIA, YTO U TPeOOBAIOCD.

Unea apyroro pemennsa. MoxKHO J0Ka3aTh yTBEP:KIeHUE 33Ja9H 19 TPEYTOJbHUKOB, Ha-
MPSAMYIO TOCUYUTAB CYMMY JIJITMH BEPTHUKAJIBbHBIX OTPE3KOB U CYMMY JJINH TOPU30HTAJIBHBIX Yepe3
KOOp/IMHATHI ero BepiiuH. I3 31oro ciejayer yrsepzxiaeHue Jjijisi JII0O0Oro MHOIOYI'OJIbHUKA, TaK
KaK MHOTOYTOJIbHIK MOYKHO Pa30uTh Ha TPEYTrOJIbHUKH.



8. Cpemu 100 émounbix urpyiiex ecth 4 dajibimuBbix. Bee HACTOSAITE UTPYIIIKE BECAT OJUHAKOBO,
dasibIBbie — TOXKe, (DAJBINBLIE UTPYIIKK Jierde HacTodnux. Kak 3a /iBa B3BEITMBAHUSIHA
YaledHbX Becax 6e3 rupb HAlTH XOTd Obl OJIHY HACTOSAILYIO UTPYIIKY, YTOOBI YKPACHUTH €10
énky?

Pemtenne. [IpuBenem oaun u3 Bo3MOKHBLIX criocoboB. Pazmennm 100 MoHeT Ha jiBe TPYIIILI
(Ne1 w Ne2) o 33 moners! u oxHy rpymiy (Ne3) uz 34 moner. [lepBbivM B3BeITHBAHUEM TTOJIOKUM
Ha Jamu BecoM rpymnbl 1 u 2. Eciim onHa U3 9amr oka3aJach TsizKesiee JpYyroi, To Ha Heil —
He Gosiee 0HON (aabImuBOi MOHETHI. Toraa BTOphIM B3BENIMBAHKEM MOXKHO CPABHHUTH JIIOOBIE
JIBE MOHETBI U3 9TON IPYIIbI JAPYT C JAPYTOM: €CJIM OJHA U3 HUX THKEIee, TO OHA HACTOSAIIAS,
a ecm 06€ OIMHAKOBLI, TO 06€ ABIAIOTCA HACTOAIMMHE. [LCJIM Ke MOCJIe TIePBOro B3BelTnBaHUS
0Ka3aJIoCh, 9TO JIBE I'PYHIbl U3 33 MOHET BECAT IMOPOBHY, TO 3TO O3HA4YAET, YTO (paabIIuBbIe
MOHETBl PACHPEJICIUINCH 0 TPeM TpyHmaM ojHuM u3 Takux crnocobos: (0,0,4), (1,1,2) win
(2,2,0).

Bropoe B3BeruBanue jgeaaem Tak: g00aBUM K OAHON W3 TPYII OJHY MOHETY C JAPYTOil dariu, a
BCe OCTaJbHBIE MOHETHI C APYTOil Jalllu CHUMEM U 3aMeHUM Ha 34 MOHETBHI U3 TPeTheil TPYIIIIHI.
Y 3TOTO B3BEMUBAaHNA BO3MOXKHBI TPH UCXOA.

— 1+ 33 < 34. 910 3HaYUT, YTO CJieBa (DAJBIIUBLIX MOHET OOJibIle, YeM cipaBa. [losTomy
uMeer MecTo caydaii (2,2,0), T.e. Bce 34 MOHETBI — HACTOSIIITHE.

— 1+ 33 = 34. D10 3Ha4UT, 4TO (paIBIIUBLIX CJeBa U cIpaBa HopoBHY. [loaTomy mmeer
Mecto caydait (1,1,2), npudem eIuHCTBEHHYIO (hATBITUBYIO MOHETY H3 BTOPOIl KYYKH MBI
KaK pa3 [epesioKu/in K 1nepsoit Kyuke. Torja Bce octajibHbie 32 MOHETHI U3 BTOPOU KyUKH
— HaACTOSIIIHE.

— 1433 > 34. Dro 3naquT, 9410 UMeeT MecTo Jubo caydait (0,0,4), subo cayuaii (1,1,2), B Ko-
TOPOM TepesIoyKeHHasd MOHeTa He saBjgercs (aabimuBoii. B obonx ciaydasax mepeaozkeHHast
MOHeTa — HACTOAIIA.



