10 kjgacc

Jlnsg Kaxkoii 3a/1a4 PUBEJICHO YCJOBUE, OTBET, KPUTEPUH ONEHUBAHUS W MOJHOE perle-
HHUE, a TaKzKe, B HEKOTOPDBIX CJy4dadX, JOCTOIIpUMedYaTe/IbHbIe PEIIeHUA, TPpUAYMaHHbIC YIaCTHH-
Kamu ouMIuaabl. [lo Kaxmoit 3a1ade onenka “0” craBujIach B CJIydae OTCYTCTBHSA B YHCTOBUKE
cJaeJ10B paboThl HAJI 3aJladeil U OTCHIJIOK K YePHOBHKY, HMOJOKUTEIbHAS OIeHKa “+’ CTaBUIACh
3a MOJIHOE pellleHne, MPOMeXKYyTOUHble OlleHKn -/. < -/+ < +/3 < +/2 < +/- < +/. craBu-
JIUCh 3a pelieHus ¢ npodbesiaMu WM OmMHUOKAMM, Mepevdnuc/jieHHbIMH B pasjiesie “Kpurepuu’, a
oTpHIATe/IbHAs OIeHKa “-" cTaBHJach 3a JIIOOYIO paboTy HaJ 3a/adeil, He yJI0BI€TBOPSIOINLY O
HUKAKIM U3 YKA3aHHBIX KPUTEPUEB (6 “aCmHOCTIU, 36 omeem bes kako20-aubo 060CH08aHUA).
Jl100bIe Jipyrue 3HAKH OIEHOK, KPOMe MEePEeUNCJICHHBIX BBIIIIE, 03HAYAIOT “~".

10.1. Haiiaure Bee negodncientbe perenus (,y) ypaBHEHHSI x? — 2y? = 2°%Y 1 noxa-
JKHATE, 9TO JIPYTUX HET.

OTBET: (2,0), (2,-1), (6, —4), (4, 0), (12, —8).

Kputepum

+/- norepsaHbl 1 Win 2 pereHus n3-3a HeNPUHITUIHAIBHBIX (BBIIHCIUTEIbHBIX) ONTHOOK.

+/- Haitgensr 3-5 pemenuii. OO0CHOBAHUE OTCYTCTBHS APYTUX PEIIEHUN COMEPKUT HE3HA-
YUTETbHBIE TPOOEJIHI.

+/2 maitaens 3-5 pemrenuit. ObocHOBaHUE OTCYTCTBHS JPYTUX PEIICHUN COMEPXKUT HE3HA-
YUTEJTbHBIE TPOOEJIHI.

-/+ naiigenst 2 uan 1 permmenne. OOOCHOBaHME OTCYTCTBUS JIPYTUX PEIICHUN COAEPAKHUT
HE3HAYUTEILHBIE TPOOETBI.

-/+ Haiigenst 3-5 perenns. OOOCHOBaHWE OTCYTCTBUS APYTUX PEITEHUN HEMOJTHO.

-/+ He HaMJICHO HU OJIHOI'O PEIIeHHs, HO NPUBEICHBI PACCYKICHUA, CBOJILAIINAE 33129y K
nepedopy KOHEUHOI'O YUCJIA CJIYIAEB.

-/ . naigenst 1 wan 2 pemennsi. OOOCHOBaHUE OTCYTCTBUSI JAPYTUX PEIICHUIT HEIIOTHO.

PEIMIEHUE. 3amernm, uto * + ¢y > 0, TOCKOJBKY JieBas 9aCTh YPABHEHUS — I1€10€ TUCJIO,
a 3HAYUT, U NPaBas 4acTh yPaBHEHU JIOJZKHA OBITH TEJBIM YHCJIOM. B IPenoIoKeHun §y = —x
NoJydaeM HeBBIIOJHIMOe paBeHcTBO —x2 = 1. [lasee canTaem x + 1y > 0.

Pacemorpum jiBa coydast: (1) — y gequrcs Ha 2 B He MeHbIeii crenenu, 4em x, u (2) — B
MEHBIIIEH.

1) B srom cayuae © = 2°u u y = 2%, rue s, w v — nejable qucaa, s > 0, upuuém u
neuérno. [lojcraniss 3Tu ¥ U Yy B ypaBHEHUE, MOy IUM:

22s<u2 - 2,U2> _ 223(u+v).

Tak Kak jeBasg 4acTh HOCICIHErO PABEHCTBA JAeauTed Ha 225, o me ma 22511 a mpasas — ma
22°(Hv) o me ma 22"V nmoayuaem pasencTso cremeneit: s = 2°7(u +v). Ecam u +v = 1,
10 § = 1 mim s = 2. llogcrapisgs npeanoao:KeHust B BbIpaXKeHus JIJIsd T | Y, B 000UX Caydasix
nosyuaeM ypasHenne u? — 4u + 3 = 0. Ono nMeer xopru 1 u 3, upu s = 1 moaydaeM pelieHud
(2,0) u (6,—4), npu s = 2 — (4,0) u (12, —8). Eciau ke u +v > 1, 10 2" Hu +v) > 2% =
(14+1)*=14s+...> s, H PABEHCTBO HE JOCTHTACTCSL.

2) B srom caygae z = 25Ty mwy = 2%, rae s, uw m v — nesble gucaa, s > 0, npuuéM v
neuyérro. [lojcraBisis 3TH * U Yy B YpaBHEHHE, IOy IUM:

228+1(2u2 _ UQ) — 22‘5(2’U4+’U) (2)
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S
Tak Kak JieBasi 4acTh PABEHCTBA (3) JEJUTCS HA , HO He Ha . a mpasast — na, 22" (2utv)

S I ..
o me na 2% utHlponyuaem pasencrso creneneii: 25 + 1 = 2°(2u 4 v). Tak Kak B HOM c/ieBa
CTOUT HEYETHOE IUCTI0, TO § = 0, u

223+1 22s+2

2ut+v=1

Kpowme Toro, u3 (3) caenyer, uro 2u? — v? = 1. [logctapagas cioga v = 1 — 2u, HAXOANM, UYTO
u = 1. Tak kak s = 0, momyuaem u3 dhopmyn z = 257y n y = 25(1 — 2u) pemenne (2, —1).

Jng anagormunoit 3agaun 1 u3 3amanus 11 kJjacca Mbl TaKyKe HPUBEJIN PellieHne, OCHO-
BaHHOE Ha ApYroil ujee.

10.2. Bpoab 6epera Kpyrioro o3epa mepumMerpoM 1,1 KM IIBIBYT JBa JIOCOCSI — OJUH C
OCTOSIHHOM CKOpocThio 500 M/MUH 10 9acOBOH CTpeJIKe, APYTroii ¢ MOCTOAHHON CKOpocThio 600
M/MUH TIPOTUB 9acoBoOil crpesku. [1o kpaw Gepera MedeTcst MejBejib, BCEra OEryIHii B0
Gepera co cKOpocThio 70 M/MHUH B HAIpABJIeHUH OJIHzKAIIero K Hemy Jiococs. CKOJIBKO MOJTHBIX
000POTOB BOKPYT 03epa CJIeJIaeT MeJIBelb 33 CYTKU U OJHY MUHYTY?

OTBET: 65.

Kprutepuu

-/ . JUI KOHKPETHOI'O HAYaJbHOIO IMOJIOKEHUS MeBeJ/sl U PhIO IMPUBEIEHBI TPAMbIE BbI-
YUCJICHAS UX IepeMeleHnil Ha MPOTAXKeHUH JIBYX WM 0ojiee 000POTOB MeJBeJid BOKPYT 03epa,
a 3aTeM sIBHO CJIEJIAHO HEODOCHOBaHHOE (XOTS M MHTYHTHBHO BEPHOE) YTBEDZKIEHHE O TOM, UTO
CpeIHsist CKOPOCTH ObpalleHus MeIBe sl BOKPYT 03epa NpHOIU3UTEILHO paBHA TOM, KOTOPAas 1o-
JIYIHJIACh B 9TOM YMCJIEHHOM 3KciepuMenTe. Ha 31oM ocHOBaHHH 1I0JIyY€H OTBET C TOYHOCTHIO
1o 10%.

PEIIEHUE. 3ameTnM, 9TO MeABeIb OeKHUT K OanzKaifiieMy JI0COCIO, €CJIN W TOJIBKO €CJIN
oH Oe:KHT OT TOYKH Ha Oepery, paBHOYIAJEHHOH OT JIOCOCEH M He OTJIEJIeHHOW OT MeJIBeJId Jio-
cocamu. Tak Kak obe paBHOYIAJEHHBIE OT JIOCOCEH TOUKHU JBUKYTCS TPOTUB YACOBOM CTPETIKHU
co ckopoctbio [600 — 500|/2 = 50 < 70Mm/MuH, TO OHE HUKOL/Ia HE JOTOHSAT MEeJBE/Is, U MeJBE/Ib
HHUKOT/IA He OKayKeTcs B TaKoil Touke (KpoMe, BOBMOXKHO, HA9aJIbHOIO MOMeHTa). Tak Kak Kark-
Jast W3 9TUX TOYEK 3a CYTKU W ONHY MUHYTY (TO ecTh 3a 24 - 60 + 1 = 1441 MunyT) NpobeKUT
50 - 1441 metpos, 10 caesaer posro 50 - 1441/1100 = 131/2 = 65,5 060pOoTOB BOKPYT 03€epa.
[TosToMy MenBeib, HA pa3y He MepeceKInii HU OJIHY U3 9TUX TOYEK, CIIeJIaeT CTPOro 0oJibIie 65,
HO CTPOro MeHbIme 66 060pOTOB, TO ecTh 65 MOJTHBIX 000POTOB.

10.3. HaiiuTe 60KOBYIO CTOPOHY PAaBHOOEIPEHHOIO TPEYTOJbHUKA C OCHOBAHHUEM 1, y KO-
TOPOT'0 OUCCEKTPHCA, MeIMaHa U 3aKJII0YEeHHBIA MeXKIy HUMU OTPEe30K IPOTHBOIOJJIOKHOMN CTO-
POHBI TakzKe 00pa3yloT paBHOOEIPEHHBIN TPEyIroJIbHUK.

OTBET: 4.

Kprutepuu

+/ . MOJIyYeH PABUJIbHBINA OTBET U IOKA3aHbI HEKOTOPbIE (HO He BCe) U3 CJIEYIONINX yTBep-
JKJIeHUi, HeOOXOMUMBIX [Jisi 0O0CHOBAHUS €MHCTBEHHOCTH OTBETa: a) YTO0J MaJeHbKOTO Tpe-
YTOJBHUKA TPU OCHOBAHUH OHCCEKTPUCHI TYMOH. 6) YT0J MATEHBKOrO TPEyTOJLHUKA He TpH
OCHOBaHUUM HE MOZKET 6bITb TYIIBIM. B) MG,ZLI/IaHa JOJIZKHA 6bITb OCHOBaHHEM MaAJICHBKOI'O PpaBHO-
6€,ZLp€HHOFO TpeyroJbHHUKA. I‘) OCHOBaHUE MeIUaHbl JICZKUT MEZKIY OCHOBAHHUECM 6I/ICC€KTpI/ICbI n
BEPIIUHON OOJIBIIIOr0 paBHOOEPEHHOTO TPEYTOJbHUKA, IIPOTUBOJIEKAIIEH K €I0 OCHOBAHHUIO.

+/- TOJIyYeH TPABUJIbHBIN OTBET, HO HU OJIHO 3 BBIIIENEPEUnCIeHHBIX YTBEPKIeHu T (a-T)
He JIOKa3aHo.

+/2 npusejieH HAOOP TOXKJECTB, JOCTATOYHBIN JIJIsi COCTABJIEHUsS YPAaBHEHHSI HA MCKOMYIO
CTOPOHY B TIPEIONOKEHUAX (a-T).
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-/+ upuBejieHa H4acTbhb HAOOPA TOXKJIECTB, JIOCTATOYHOI'O JIJis COCTABJICHUS YDABHEHUS HA
HCKOMYIO CTOPOHY B MPEJNOJIOKEHUsIX (a-T), 1160 MOy IeHO YPaBHEeHHEe HA HCKOMYIO CTOPOHY B
NPEeNOJIOKEHUSIX, OTJNIHBIX OT (a-T), W JT0KA3aHO OTCYTCTBHE DeIeHui.

C

M N B

PEIEHNE. Tak Kak OuccekTpuca u MejanaHa, OMyIeHHbIe Ha OCHOBaHWE, COBIAIAIOT, TO
pednb ujieT 0 OUCCEKTPHUCE U Meuane, onyiennoi u3 Toukn C' na 60KoByio cropony AB gaHHOoro
paBHOOenperHOro TpeyroabHuka ABC ¢ ocHopanmeM BC. O0G03HAYNM OCHOBAHUS MEIHAHBI M
ouccekTpuchbl yepe3 M u N coOTBETCTBEHHO, a UCKOMYIO JiuHy AB depes x.

Pacemorpum fBa caydas: ¢ > 1wz < 1 (caywait © = 1 He TOAXOMUT, TaK KaK B 3TOM
caydae ABC npasuibhbiii, u M copnagaer ¢ N). Ecim x < 1, to MB < NB, noromy 9to0
MB/MA=CB/CA=1/x>1= NB/NA. Takxe, ectu z < 1, to ZCAB > ZACB, 1osro-
My LBNC = /BAC+ /ZACN = LBAC+ /ZACB/2 > ZBAC/2+ ZACB = 90°. AHa/IoruvHo,
ectux > 1, o MB > NBu /ZBNC < 90°. CinenoBare/ibHO, B 000UX CJIyYasiX B paBHOOEIpEH-
HoMm Tpeyronbauke M NC yron N Tymoii, I03TOMY PaBHBIMU JIOJIZKHBI OBITH OCTAJIbHBIE JIBA €70
yrJa.

IIpu x < 1 touka M sexur Ha orpeske BN, n paBHOGeapeHHOCTH Tpeyroiabauka M NC
¢ TynsiM yruiom N HeBo3MOxKHA, Tak Kak ZNCM < LZACB = ZABC < LZAMC.

[Ipu x > 1 Touka N nexut Ha oTpe3ke BM, paBHobGeapeHHoCcTh Tpeyroabuuka MNC ¢
rynbiMm yrioM N ozuaqaer, ¥t0 M B — NB = MN = NC', u mbl HalijieM T, BIPA3UB Yepe3 Hero
MB, NBu NC. U3 NB/NA = CB/CA noayuuwm, uro NB = z/(z + 1), auz MB/MA =1
nostyanm, uro M B = x/2. Yrobst Beipasuts NC 4epes x, onyctum u3 A u N #a BC' BBICOTHI €
ocHopauusaiMu A’ u N'. 13 nogobust npsaMOyroJbHbIX TpeyroabHukoB AA’'B u NN'B u u3sect-
woro ornomenns AB/NB = x+1 noayanm, uto BN’ = 1/(2x+2) u NN’ = v4x? — 1/(2x+2).
Tak kak CN' = 1-BN' = (22+1)/(2x+2), 10 u3 reopemsi [Tudaropa st rpeyroapanka C N N’
nostyunm, uto NC = /(2z + 1)? + 422 — 1 /(22 + 2). [oacrap/isas HaiijeHHble BblpasKeHUs st
MB, NB u NC B pasencto MB — NB = NC, nonyunm ypasrenue z(r — 1)? = 4(2z + 1).
Packpbib ckoOkH, noayuum z° — 2x? — 7o — 4 = 0. Tak kak 2% — 222 — Tx —4 = (v — 4)(z + 1)?,
eTMHCTBEHHBIM MOJIOKUTETBHBIM pellleHneM 0yaer r = 4.

10.4. CKOJIBKO CYIIECTBYeT Da3JW4YHBIX (T. €. He PaBHBIX JPYT JAPYTY) TYHOYTOJbHBIX
TPEYTOJBLHUKOB € TEJIBIMU JIJIMHAME CTOPOH U 1epuMerpom 337 O6ocHyliTe cBOI OTBET.

OTBET: 16.

KputErPun

-/ . JOKa3aHO, 9TO TPOIKA 4YuCes x > Yy > 2z npeacranisier coboil JIUHBI CTOPOH TYTIO-
YTOJILHOTO TPEYTOJLHNKA, TOJIBKO €C/IH YAOBJAETBOpAeT HepaseHCcTBAM T2 > 2 + 22 nw o < y+ 2.

-/ . JIOKa3aHO, 9TO TPOHKA YUCes] T > Y > Z NPEJCTABIIET cOOO0il JUIMHBI CTOPOH HCKOMOTO
TPEYTOJBHUKA, TOJIBKO €CJIU YIOBACTBOPsieT HepaBeHncTBaM 16 > x > 12w x < y + 2.

—/ . IIPaBUJIbHO IIOCYHUTAaHO KOJIMIECTBO BCEX TPEYI'OJIbHUKOB JAHHOI'O IIEpUMETPA (He TOJIb-
KO TYHOYTOJIbHBIX).

-/+ JoKa3aHo, 4TO TPOiika 4uces r > y > 2z HpeicTaB/ser co0O# JJIMHBI CTOPOH TYIIO-
YIOJBLHOTO TPeyroJIbHIKA, TOIBKO eCId yI0BIeTBOpdaeT HepaseHcTBaM 16 > x> 12, 22 > y? + 22
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ux <y+ z (mbo BMecro 16 > x > 12 upujymano Jpyroe orpanudenue, cBojsdiiee nepebop K
PasyMHOMY 9HCJIy BADHAHTOB).

-/+ Tnepevuc/ienbl BCe MCKOMBbIE TPEYTroOJbHUKH, 6€3 000CHOBaHUS WX TYNOYTOJBHOCTU U
OTCYTCTBHS JPYIHUX.

+/2 JloKa3aHo, YTO TPOMKA TUCE]T & = Y = Z IPEeACTaB/AsdeT COOON JIJIMHBI CTOPOH HCKOMOI'O
TPEYTOIbHUKA, TOJBKO €CIU YIOBIeTBOPSAET HepaBeHcTBaM 16 > = > 12 u x < y+z. C moMoIIbio
9THUX HEPaBEHCTB IIepeYruC/JIeHbl IIOYTH BCE€ UCKOMbBIE TPEYIOJIbHUKH.

+/2 mepeducjeHbl BCe MCKOMBIE TPEYTOJHLHUKH, 00OCHOBAHA HX TYHNOYTOJbLHOCTbL, HO HE
000CHOBAHO OTCYTCTBHE APYIUX TPEYrOJbHUKOB U3-3a HEIOJHOTHl Habopa OrpaHrYeHuil Ha, JJIH-
HBI CTOPOH.

+/- MOJIHOCTBIO 0OOCHOBAHHBIM OTBET ¢ HOTEpeil OIHOr0 TPEYTrOJILHUKA.

+/- 1epevyuceHbl BCe MCKOMbIE TPEYIOJIbHUKU, 00OCHOBaHA MX TYHOYTOJbLHOCTbH, HO HE
000CHOBAHO OTCYTCTBUE JPYTUX TPEyTOJIHHUKOB M3-3a HEMOJHOrO mepebopa Caydaes.

+/. IOJIHOE pellleHHe ¢ He3HAYUTEIbHBIM IIPO0EeIoM B 0OOCHOBAHUM.

PEILIEHME. 3aMeTuM, 4TO TPEYroJbHUK CO CTOPOHAME a > b > ¢ TYINOYIOJIEH, eClId U
TobKO ecm a® > b? + ¢ (B wactuocTH, a > b). [eiicturensno, eciu ABC — TpeyroabHUK
co croponamu a > b > ¢ uporus sepua A, B u C coorsercrsenno, a AB'C' — TpeyrojbHuk
¢ npambiM yriaom /A uw AB" = AB, to B u C jexar 1mo pasHyw CTOpOHY oT npsamoii AB’,
unade 061 B Tpeyroabauke C'BB’ 6b10 L/CBB' > /ABB' = ZAB'B > /BB'C, u BC =a <
B'C = Vb + 2. llostomy u3 a® > b? + ¢? caenyer, uro LCAB > ZCAB' = 90°, obparnoe
JIOKA3BIBAECTCI aHAJIOIUIHO.

[ToacunTaeM TPOHKH HATYPAIbHBIX YHCEJ, YAOBJAETBOPAIONINX yCI0BUAM a > b > ¢, a® >
V+c? a<b+cua+b+c=33 3amerum, uto a + (a+b+c) < (b+c)+33 =a < 16u
a> (a+b+c¢)/3 =11. lna kaxmoro a = 12, 13,..., 16 Hy>KHO HOACYUTATH YUCJO0 AP TUCEJT
(b,c), Takux uto @ = b = ¢, b+ c = 33 —a u b> + ¢ < a?®. BaMeTHM, 4TO eC/IU STH YCJIOBHs
BBITIOJIHEHB! /1T TTapbl ances (b, ¢), ommyaonmxcs XoTs Ob Ha 2, TO OHM BBIIOJTHEHBI U JIJIst
nape! (b —1,¢+ 1), mockomsky (b— 1)2 + (c+ 1) < b? + ¢* < a®.

IIpu a = 16 ecrtb cemb nap uucesa (b,c), Takux 410 16 > b > cu b+ ¢ = 17: 310
(15,2), (14,3), ..., (9,8). Tak kak (15,2) yuorjaersopsier Hepasencty b? + ¢ < a*, To u Bce
CeMb Y/IOBJIETBOPSIIOT.

IIpu @ = 15 ectp mrects map gucen (b,c), takux aro 15 > b > cu b+ ¢ = 18: 310
(14,4), (13,5),..., (9,9). Tak kak (14,4) ymosnerBopseT HepaBeHCTBY b® + ¢* < a?, TO U Bce
HieCTb yAOBJIETBODAIOT.

ITpu a = 14 ecrp verbipe mapsl auces (b,c), Takux 910 14 > b > ¢ u b+ ¢ = 19: 310
(13,6), (12,7), (11,8), (10,9). [leppag u3 HUX He YIOBJIETBOpseT HepaseHCTBY b2 + ¢* < a?, a
BTOpas VIOBIETBOPSET, IIO3TOMY U OCTAJbHBIE JIBE YIOBJIETBOPSIOT.

Awnanormano, ciyuao a = 13 coorsercrBytoT Tpu mapet (12, 8), (11,9), (10, 10), a caydaio
a =12 — napa (11,10), u Hu ojiHA M3 HUX He yJOBJETBOpseT HepaseHCTBY b? + ¢* < a’.

10.5. IlycTh &, y U z — TPOU3BOJIBHBIC BENECTBEHHBIE Yrcaa. Kakoe HauMeHbIIee 3HaUeHIe
MOZKET TIPHHUMATH Bhipakenne V2 + 2 + /2 + (z — )2+ /2 + (y — 2)2 + /2 + (2 — 2)??
ObochyiiTe CBOII OTBET.

OTBET: 6.

KruTEPUN

+/. TpaBWJIBHOE 3HAYEHHE MUHUMYMAa U IOJHOE DEIIeHHe C OJHHM U3 JIBYX HEI0YCTOB:
6e3 060CHOBAHUS CYIIECTBOBAHUS MUHUMYMA, JIHOO ¢ HENPABHABHBIM YKa3aHUeM 3HAYCHUH Ie-
PEMEHHBIX, JAIOMMX MHHIMYM.
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+/- LpaBUJIbHBII OTBET U pellleHue C JPYIrUM HECYIIECTBEHHBIM IIPOOE/IOM B 000CHOBAHUH.

+/2 TpaBWILHOE PeIleHne, HO OTBET HEBEPHBII.

-/+ HeBepHBIl OTBET U PeIleHre ¢ HeCYIEeCTBEHHBIM Tpobe/ioM B 000CHOBAHUH, JTUOO Mpa-
BHJIbHBIM OTBET U HEIIOJTHOE pelleHue.

-/ . HeBepHBIIl OTBET IOJIYUYEH B pe3yJbTaTe COJAeprKaTeJIbHON OIMIMOKU B peIleHuu, JTUOO
HPaBUIBHBINA OTBET C BEPHBIM, HO HEJIOKA3aHHBIM YTBEPXKIECHHEM B KadecTBe 0OOCHOBAHMUS.

PEIMIEHUE. 3amMeTnM, 9T0 YKa3aHHOE B 33/1a49€ BBIPAKEHNE COBIAIAET C JATUHON JIOMAHOMN
¢ yanamn B Touxax (0,0), (v2,2), (2v2,7), (3v2, 2), (4v/2,2). 13 nepasencrsa TpeyroabHuKa
CJIeJIyeT, 9YTO BCAKasl TaKas JJOMAHHAsI He KOPOUe OTpe3Ka, CoenHsAnero kouiesbie Touku (0, 0)
51 (4\/5, 2), JuHa KoToporo paBHa 6. Eciu B3sa1h © = 1/2, y = 6, 2 = 3/2, 10 JJOMaHast NEJTUKOM
OKaYKeTcsT Ha 3TOM OTpe3Ke, W €€ JITMHA COBHAJET C 6.

10.6. /[Boe mrpatoT B CJIeAYIONIYI0 UIPy. Y HHAX e€CTh IUIUTKA IIOKOJA/a, pasjieleHHas
Oopo31KaMHu, TapalIeTbHBIMI CTOPOHAM ILTHTKH, Ha JOJbKI. BOopo3aKN pa3sOHBaOT IIUTKY Ha
M BepTHKaAbHBIX # N TOPH30HTAIBHBIX TOJIOCOK. [IepBHIil HTPOK CBOMM XO/IOM JIOMAET ILTHTKY
BJIOJIb OJIHOM 13 OOpPO3/0K Ha JBE HPsIMOYI'OJIbHBIE YAaCTU U OTJaeT UX BTOpoMmy. Bropoit urpok
BBIOMpAET OJHY U3 YacTeil, chejaer ee, a JIPYryo JJoOMaeT 10 HOPO3/Ke U OT/1aeT MOJIy YHBIINECs
JIBe 9aCcTH IepBoMy. llepBEIit HIPOK CbefaeT ONHY U3 MOJyYeHHBIX YacTell, a APYTyIo JOMaeT H
OTJaeT, W Bce MOBTOpsercd. [IpourpeiBaer TOT, KTO He cMOXKeT caenaTh xoi. llpu kakux M n
N nepBblif UTPOK MOYKET UI'PATh TaK, YTOOBI BHIUTPATh BHE 3aBHCUMOCTH OT JIeHCTBUII BTOPOTO
urpoxa’

OTBET: MakcumaJsbHas CTeleHb 4ucia 2, Ha KOTOpyIo jaeautcs M, He coBnajaer ¢ Tako-
Boit gt N.

Kprureprun

+ IPABHJIBHOE DeIlleHHe.

+/ - IIPABUJILHBII OTBET U HAYAJIO JOKA3ATE/IbCTBA, BK/IOUYast CJLydail wmrku 2n X (2m+1),
HO HE OIPAHHYHUBASICH MM.

+/2 pazobpamsl ciaydan WIATKE 2n X (2m + 1) u 4n X (4m + 2).

+/3 JOKa3aHo, 4TO ILIUTKA pasMepa 2n X (2m + 1) win n X 2n — noaxoadnasi.

-/+ Ha4aTO MOCTPOEHHE Pa3/ieJIeHNs] BCeX BO3MOXKHBIX Pa3MepOB IUIHTOK Ha BBIATPBINITHBIE
¥ HPOUI'DBIIIHBLE; J1nbO TO 2Ke, 4T0 +/3, ¢ He3HAYUTeJIbHBIMY HejloueTaMu; J1nbo pa3obpat ciiyvail
Tk n X (2n 4 1).

-/ . pa300paHO KOHEYHOe, DOJIbIllee 3, YHCJI0 HETPUBHAJIBHBIX CJIydaeB, BEYIUX K BbIUT-
puimny; 6o pazobpan ciaydail miutku 1 X 2n.

PEMEHNE. HazoseM ITHTKY npouzpuiuirot, ecITn MAaKCHMaJIbHAs CTelleHb YHCTa 2, Ha KO-
TOPYIO JIEJIUTCS e MIPHHA, COBIAIAET C MAKCUMAJIBLHOMN CTENeHbIO YACIA 2, Ha KOTOPYIO JIETNTC
ee MIMPUHA. 3aMETHM, UTO IPOUTPHIIIHYIO IUINTKY HEJb3s PA3JOMHUTH HA JBE MPOUTPBIIIHBIX:
JIefiCTBUTE/IBHO, eCJIH IUINTKA COCTOUT M3 JIBYX IIPOMIPBIINIHBIX YacTell, TO UX 0OOIIas CTOPOHA
umeer jyuny 2°(2k + 1), a octaBumecs cTopoHsl paBubl 2°(2m + 1) u 25(2n + 1), mosToMy Beg
KA umeeT pasmepsl 2°(2k + 1) m 27 (m 4+ n + 1) u He gBIFETCS MPOUTPBINTHOI.

Ecau urpok mostydnsi MpOMTPHINIHYIO IIHTKY (B HAadYaje WIPbl) WM JBEe TPOUTPBIIIHBIE
WIMTKA (OT CONEPHUKA), TO, KAKyI0 Obl U3 HUX OH HE C'beJl, IPH PA3JIaMbIBAHUH OCTABIIEHCSI
IPOUTPHIIITHON XOTs OB O/TMH U3 KYCKOB, KOTOPBIE OH OTJACT COMEPHHUKY, BLIfi/IeT HEIIPOUTPHIIII-
HBIM (CM. 3aMedaHue BhiTie). Eciin ke UrpoK Moty Ins XoTst Obl OJIHY HEPOUTPHITNTHYIO TIATKY
(B HAYAJIE WI'PHI WJIM OT CONEPHUKA), TO €CTh IUIHTKY pasmepa 2°5(2k + 1) ma 2'(2m + 1) npu
s > t, TO BceTJja CMOXKET PA3JIOMUTh ee Ha JiBe IPOUTPHIIIHBIX, OTJEINB OT Hee KYCOK pa3Mepa
2" ma 2(2m + 1). HazsoBem 910 NPABUJIO JEJEHUS INTKU GbLULDOIULHBLM.
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Taxum 06pazom, ec/iu UCXo/Has ILJINTKA He IPOUTPBIITHAS, TO HEPBbI UI'POK KazK bl XO/1
CMOZKET MOCTYIATh COIVIACHO BBIMTI'PBLIIITHOMY IPABUIILY, TaK YTO BTOPOIl MUIPOK Beera OyaeT mo-
JIy4aTh OT HErO TOJHKO TTPOUTPHITITHBIE TIJINTKY, U TO3TOMY OYIET BHIHYKJIEH OTJIABATH IEPBOMY
UT'POKY XOTsd OBl OTHY BBIUTPHITITHYIO. Menee yem epes M+N x0/10B pazMep MaKCHMaJIbHON U3
OTJaBaeMbIX IJIUTOK ymaJeT /0 1 Ha 1, u mapa MJIHTOK TaKOTO pa3Mepa J0CTaHeTCs BTOPOMY
UT'POKY, TIOTOMY 4TO 00€ OHH NMPOUTPHINIHBIE. B 3TOT MOMEHT BTOPOil UTPOK MPOUTPAET.

AHa/JIOTUYIHO, €C/i MCXOAHAs IJINTKA ObLIa MPOUIPBINIHAS, TO MEPBBIH HIPOK KAZKJIBIH
X0/ OyJIeT OT/IaBaTh BTOPOMY XOTs OBl OJHY HENPOUTPBLINTHYIO ILIUTKY, a BTOPON KaXKJIbIH XO/T
CMOZKeT NPUMEHSITHh BBIUTPBIIIHOE IPABUJIO, B pe3ysbTaTe 4ero MeHee deMm 4depe3d M+N xomoB
napy IUIMTOK pa3Mepa 1 Ha 1 MOJYyYUT MepBbIif UIPOK U MPOUTPAET.

BToPOIl CIOCOB. 3amMeTum, 4TO y KayKJI0# IJINTKU €CTh OJHO W3 JIBYX CBOWCTB. Jlu-
00 IJIUTKA SBJISETCH BBIUTPBIIIHON, JIMOO MPOUTPBIIIHONR. Bbiurpeiininasg 1InTKa 3Ta IJIUTKA,
KOTOPYIO MOYKHO Pa3JIOMHUTh TaK, YTO HE3aBUCHUMO OT JEHCTBUIl ONMIIOHEHTA OHA NPUBEJET K T10-
beste momarorero manTKy. [Ipourpeimaag - 10001 pa3jioM BeJeT K MOPayKeHWI0. Beurpoiinaasd
IJTUTKA MOZKeT OBITh pa3JIOMaHa Ha JBe MPOUTPHIITHBIX. COOTBETCTBEHHO, MPU JIOOOM pas3oMe
OPOUTPHINITHON XOTs OBl OJIHA U3 TITUTOK OKAYKeTCsl BHIUMTPBITITHOMN.

Haunem nouck BoiarpbimnbiX minTok. [lycrs minrka umeer Buj 1 X m. PaccMorpu Bbiur-
pointabie o3unun. [Lnurka 1 X 1 mpourpsimnas, 1 X 2 — Beiurpsininasg, 1 X 3 — mIpoOUrpbInHasgd,
1 x 4 pazouBaercst Ha 1 X 1 u 1 X 3 u jjomarotuit BeInrphiBaeT. Ecau mianTka 1 X m mpourphIiiHa,
To mauTKa 1 X (m 4+ 1) BRIMIPBINTHA, HOCKOJIBKY pa3buBaercs Ha Kycouku 1 X m u 1 x 1. ITyctsb
1 X m — BpiArpbInTHasd WIATKA. [0 m BBIUTPHINTHBIE U POUTPHINITHBIE JTUTKA YePeOBAINCH, &
3HAYUT BCE BLIMI'PBIIIHBbIE IJIMTKA MMEIOT YeTHOE YUC/I0 KBAJIPATUKOB, U M — 4Y€THO, a m + 1
— nederno. Ho HedeTHoe 4mCji0 HEJIb3d pa3bUTh B CyMMY JIBYX HEYETHBIX, MO3TOMY M + 1 He
pa3buBaeTcsd Ha JIBE MTPOUTPBINIHBIX MJIUTKU, 3HAYAT OHA ITPOUTPHITITHAS.

Bamerum, ato st caydas (20 + 1) X 2k paboraer Ta Ke cTpaTerus, 9TO U JJIs CIydast
1 x 2k. OrtomuMm Kycodek oT ctoponnl 2k. Bropoit mosyant mwintku (20 + 1) x 1 u (20 + 1) x
(2k —1). TlepBast — TPOUTPHITIIHASI, TOSTOMY OH JIOMAET BTOPYIO, HO TOC/IE JIIOOOTO PA3IOMa XOTST
OBl O7HA TLJIUTKA OyJeT UMeTh YeTHYIO CTOpoHy. e BbIOMpaeT nepBbiilt U MOBTOpseT AeiicTBUS.
Taxum obpa3om, ¢ OJHOI CTOPOHBI, OH BCErJa MOYKET CJAeJaTh X0/, OMUCAHHBII cTpareruei, ¢
JIPYTOii CTOPOHBI OH HUKOTJIA He MOJIYYNT JBe IIUTKH 1 X 1 MOCKOIBKY OHH 00€ MMEIOT HeUeTHbIe
croponnt. [lomyTno Mbl mokazamu, 4To Bee mnTku Buga (2k + 1) X (2] + 1) — mpourpsimabe.

Teneps paccMOTPUM cJIydaii, Koraa o0e cTOpoHbl YeTHBI. [lycTh minTka pazmepoMm n X m
BBIUTDBIIIHA (MPOUTpHINTHA). Torga mmTka 2n X 2m TakzxKe SBISETCS BBIUTDBINTHON (Tpour-
DBIIITHOIH).

JlokazkeM 9T0 yTBepzK/IeHue HHAYKIueil 1o (m+n). Baza m+n = 2 u m+n = 3: wiurkn
(1,1) u (2,2) npourpsimusie (caydaii m +n = 2), a wautku (1,2) u (2,4) BHIUTPHIITHbIE.

[Ipeanonoxkenne WHAYKINUA: TYCTh s BceX m + n < k yTBepxKaenne BepHo. Jlokazkem
g m—+n=*k-+ 1.

Pacemorpum chnadasa ciydail BoIMTpBITHON IIUTKH. Be3 orpannyenuii MOKeM CYUTATDH
MEPBBIM XOJIOM, BeJIyIMM K Mobee I TINTKA (1 X m), OTpe3aHne 0T CTOPOHBI 1 KyCOYKa
BesinIuHbl T.B TakoM ciaydae mIMTKa JeauIach Ha 9acTH £ X m U (n — x) X m u obe IHTKN
OPOUTPHITHEL. B HOBOW TINTKe OTJIOMHM OT 2n KycodeK 2x, TIUTKA pa3euTcsd Ha YacTh
pasMepoM 22 X 2m u 2(n—x) X 2m OHU HPOLHOPIUOHAIBHBL T XM 1 (1 — ) X M COOTBETCTBEHHO,
a 3HAYUT 110 [IPEJIITOJOKEHH HH/LYKITUH UMEIOT OJMHAKOBbIE HCXOABI. [IaIuTK £ Xm u (n—x) Xm
IPOUTPHITITHBL, 3HAYUT W TJIHTKA 2 X 2m u 2(n — ) X 2m TakKe MPOUTPHITITHBL.

PaccmoTpuMm ciaryuait mpourpeinraoil mianTku. Torna mpu J060M pasiaoMe ILUIATKH M X N
OJTHA W3 TJIUTOK Tapbl OyIeT BBIUTPHIITHON. [lycTh mepBhIil pa3ae i HOBYIO IUIUTKY HA YACTH
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x X 2mu (2n — z) X 2m. Torya jubo x yerHo u xr = 2x¢, JubO T HeyeTHO. B 1iepBoMm ciyuae
HOJIYYaIOTCSA TJINTKU, 06€ CTOPOHBI KOTOPBIX YeTHbBI. [10 mMpeno/ioyKeHnIo MHYKIIUH UCXOJT Y HUX
TAKOMN Ke, Kak M B ciaydae o X m u (n — xg) X m. [laurkn xo X m u (n — o) X m N0y 9atoTcst
OTJIaMBIBAHUEM YaCTU T OT ILTUTKU N X m. [IanTka n X m OpoOUrpbIiHA, a 3HAYAT OJHA U3
IJIATOK To X M U (N — Tg) X m BHHUIPHIIIHA. BO BTOpoM ciIydae MoJyqaioTces /IBe INTKA BUHIA
(2k + 1) X 2m, 06e OHU BBHIUTPHIIHGL. HIYKTUBHBIN TTepexo] JOKA3aH.

[TycTh mepBBIil HIPOK TOIydYaeT IINTKY pasmepa 2Fn x 2F2m, tne ki < ky u uameaa m,n
HeveTHbl. Vcxom npu urpe ¢ Takoil MJIMTKONW COBIAJAAET C MCXOJOM IPHU UI'PE C ILIUTKOW 1 X
2k —=k2mm. Vexon nas IUIMTKH, Y KOTOPOH OTHA CTOPOHA HedeTHasd, ONpeessdeTcs 4eTHOCTBHIO
BTOPOI cTOpoHbI. COOTBETCTBEHHO, ecsin ki = ko, TO EPBLIil Hpourpaer. B ocTaabHBIX CIydasx,
MEepBbHIH BHINTPBIBAET.
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