MyHunmummaabHbIA 3TaIl
Bcepoccuiickoii oammnma bl MIKOJLHIKOB
II0 MaTeMaTuKe
B 2024 — 2025 y4yeOHOM roay
OTBeTHI U penieHusd

OO0I111e mMoJIoKeHUd

1) MakcumasibHast OIeHKa 3a KayKIyto 3a/1a1y — 7 0aJlIoB.

2) 7 6aJoB cTaBUTCA 3a OE3yKOPU3HEHHOE pellerne 3a/ad; 6 6a/l/ioB 03HAYALT, YTO
B pelleHnN JIONYIIeHa MeJIKasl IIOrPEIIHOCTh, HallpUMep, He pa300paH YacTHBIN CIydaii,
He BJIMSIONINIT Ha perreHne. 4 mwin 5 6ajJI0B 03HAYAIOT, YTO BCE UJIEH, HEOOXOINMbIE
JUUIsl PeIlieHnst HaliJIeHbl, 3a/1a1y B IIeJIOM HaJI0 CUUTATh PEIIEHHOMN, OJTHAKO MPUBEICH-
HOEe pellleHne nMeeT CyIeCTBeHHbIe HeJOCTATKI, HallpUMep, B J0Ka3aTe/IbCTBE KJIF0Ue-
BOro (pakTa MMEIOTCsI MpobeJibl, YCTPAHUMbIC HE COBCEM OYEBHUJIHBIM 00pas3oM. 2 — 3
OaJji1a CTABUTCS, €CJIM B PEIIeHUH 3aJla9il UMEETCsI CePhE3HOe IPOJIBUZKEHNE, OJIHAKO
JIJIsl peleHnst HeoOXOIUMbI JIONOJIHUTE/IbHbIE UJIeN, He YKa3aHHble B pelieHnn. 1 0aJur
O3HaYaeT, YTO B PEIICHUN MMEETCsI TOJIbKO OUeHb MEJIKOe INPOJBUXKEHNEe, KaK TO: 3a-
MeYeH, HO He JIOKa3aH KJII04YeBOil (hakT, pazobpaH HETPUBUAJILHBIN YACTHBIN cirydaii
WK IpUBEJIEH (HO He 0OOCHOBAH) BEPHBIH OTBET, KOTOPbIi HE BIIOJIHE TpUBHAJIEH. Fc-
JII TIPUBEIEHHBIE B pelleHnn (PakThl, UJIeH, BHIKJIAJIKI K PEIIeHUIO IBHBIM 00pa3oM He
BEJIyT, TO 3ajlada olleHnBaercd B 0 6asljIoB, Tak»Ke KakK W B Cjaydae, KOrjia pelieHue
3a/1a91l OTCYTCTBYET.

3) B rabsmmiie Kpurepues 1o Kaxk10ii 3a1a4ue 6aslibl He CyMMUPYIOTCSI, TO €CTh [PH
IIpUMeHeHe KpUTepusl Ha 00Jiblllee KOJIMYeCTBO OAJIJI0B KPUTEPUN Ha, MEHbIIee JHCJIO0
6aJI/I0B HE JIAI0T BKJIAJIA B PE3YJILTAT.

4) B ciyudae Hasmams B OHON paboTe HECKOJIBKUX PEIeHUH OINEHUBACTCS POBHO
OJIHO peIIeHre, TO, KOTOPOe MPUHOCUT OOJIbIe DAJIJIOB. 3a JIpyTrue pelieHns 6asabl He
CHUMAIOTCsl U HE HAYUCJISTIOTCS.

5) Kpurepuu orienku, mpuBeIeHHbIE B MPUJIATAEMBIX PelleHnsx (Tab/iuia B KOHIe
peleHnst KaxKJoil 3a/1a4m) sABJIAI0TCS 00s3aTe/IbHBIMU U HE MOTYT ObITh H3MEHEHBI.
O1HaKO 9TO He O3HAYAEeT, YTO BbICTABJIAEMbIe 3a 3aJa4y OaJlIbl 00sSI3aTeIbHO JIOJIZKHbI
COBIIACTb C NMPUBEJACHHBIMU B TaOJIUIE: B cJIydae, KOIjia ¥KIOpHW BbIpabaThbIBaeT JIOIO0JI-
HUTEIbHbIE KPUTEPUH (CM. CJEIYIOMNIT MyHKT) YKIOPH MOYKET BBICTABUTH OaJsLI, KOTO-
poro B TabJinie HeT (HapuMep, B TabJIHIe MpeIycMOTpeHbl ToIbko 0 1 7 6asiios, a
JKIOpH BBICTaBjIsieT 5 6asioB). Tab/uIpl KpUTepreB COCTaBIEHbl TAKUM 00PA30M, 9TO
HePEedNC/IAI0T OT/Ae/IbHbIE CJIydan; HAKOILIeHne 0aJIJIOB 3a Pa3Hble IIYHKTHI He IIPeiy-
cMoTpeHo. PuHaIbHAA OIEHKA ABJIACTC MebiM dnciaoMm ot 0 o 7.



6) Omenka 3a 3a/1a1y He MOXKeT ObITh CHIZKEHA 3a HeAKKYPATHBIN MOYePK, OMHOKNI
B PYCCKOM SI3bIKE, UJIN sIBHBIC OIMCKHU B BBIKJIaJIKaX. TakyKe HEJIOIyCTUMO CHUXKEHUE
6aJI7I0B 3a He YETKUl 4epTéK B TeOMETPUUECKON 3a/iaue M JlaKe 38 OTCYTCTBUE Ta-
kKoBoro. Heyib3st TpeboBaTh ¢ y4acTHUKA OJTUMITNAIbI, YTOOBI OH TIePENnuChIBajl YCJIOBUE
331849, B TOM 4HCJIe He 00sg3aTe/IbHa KpaTKasl 3alliCh YCI0BUsI TeOMETPUYIECKUX 3a,1ad.

7) IlIkoBHUK MMeeT TPaBO caM BbIOPATH CIIOCO0 peIeHust TOi WIn WHOIT 3a1a41; He
JIOTTYCKAETCsI CHUXKATh OIEHKY 3a TO, YTO BBHIOPAHHBIN MIKOJBHUKOM CIIOCOD PerleHnst
HEe caMblil JIYUIINi WM OTINYAETCA OT IPEJJIOZKEHHBIX HAMU CIIOCODOB.

8) ®@aKThl W TEOPEMBI MIKOJILHOM MporpaMMbl (B TOM YHC/IEe U Te, KOTOPbIe MpPH-
BEJICHbI TOJIBKO B 3ajadax MIKOJbHBIX YIeOHUKOB) CJIe/lyeT NMPUHUMAThL 0e3 JloKa3a-
TesibeTB. IIIKOIBHUK mMeeT IpaBo 0e3 JloKa3aTe/lbCTBa HCIOJIb30BaTh JI0ObIe TaKue
hbakThI, J1ayKe ecyim OHI MPOXOJISITCsT B Oostee crapimx Kjaccax. Jlomyckaercst (Takxke
0e3 JI0Ka3aTe/IbCTB) MCIOJIb30BAHIe MATEMATUIECKUX (hAKTOB, M3ydalOMuXcst Ha (a-
KyJIbTaTuBaxX. B dacTHOCTH, O€3 OrpaHnYeHusI MOXKHO IPUMEHSITH (DOPMYJ/Ibl aHAIUTH-
YeCcKOi TeOMeTPHUH, MaTeMaTHIeCKOro aHan3a, MPUHIIIT MaTeMaTHIeCKOi MHLyKIIIHT,
TeopeMbl Teopun rpadoB U T.II.

9) B ciydae, ec/i peliieHre MKOJIbHIKA PUHIIUIHAIBHO OTJIMIAETCsI OT PElleHHit,
1IPEeJIJIO?KEHHBIX IIPOrPAMMHBIM KOMUTETOM, U HE MOYKET ObITH IIOJIBEJIEHO 1101 IIPeIia-
raeMble KpUTEPUH, IIPOBEPSIONINE BhIPA0ATHIBAIOT KPUTEPUN CAMOCTOSITEILHO B COOT-
BETCTBUU C IIYHKTOM 2.



MynununaJjbHbIll 3Tan Becepoccuiickoii oJimMITaIbI
NIKOJIbHUKOB II0 MaT€MaTHUKe
B 2024 — 2025 y4eOHOM rojy
10 kuacc
Bpemsa svinosnenus 3adanuti — 3 waca 55 munym

10.1. Tpoe dpyseii Cepeotca, Barepa u 2Kens coieparu Heckorvko napmuli 6 HAcCmoab-
nolll menHuc (6 kascdotl napmuu dsoe uzpaa, a 00uH nabaodan 3a uzpoti). Koauue-
cmea napmutl, cuepannoir Cepéoiceti, Banepoti u 2Kenet, 6 yxazarmnom nopadke 06-
pasyrom apupmemuneckyro npoepeccuro. Beeeo dpyzvamu 6viao coieparno 30 napmudi.
Croavko napmuti Cepéotca coiepan ¢ Heneti? Omeem obocrytime.

Pemenue: [lycth x, y U 2 — KOJUYECTBO MapTHii, CHIFPAHHBIX cOOTBETCTBEHHO Cepé-
»keit ¢ Basepoii, Cepéxkeii ¢ 2Keneit u Basepoii ¢ 2Keneit. ITo ycnosuto x 4y + z = 30.
Cepéxka ceirpast x+y napruii, Bajgepa — x4z naprnii, 2zKenst — y+ 2z naprumii. Tak kak
T YHUCJIa ABJISIOTC MMOCTEI0OBATETHHBIMU UjleHaMi apuMeTHIecKOl Mporpeccuu, a
BCSIKUI 1JIeH apudMeTHIecKoil Iporpeccun ecTh cpejgHee apudMeTnIecKoe IpeabiLy-
IMEro U TOCJIEAYIOIIEro e 4aeHoOB, nMeeM paBeHCTBO 2(x + 2) = (z + y) + (y + 2),
orkyna T + z = 2y. Torna z + y + 2 = 3y = 30, 10 ecb y = 10.

OtBert: 10 naprwuii.

Pexomendauyuu no nposepre:

ecTh B pabore 6aJLIIbI
Bepblii 060cHOBaHHBI OTBET 7 6aJLIoB
[Ipu BepHOM XOJIe PeIleHus MM0JyueH HEeBEPHbII OTBET U3-3a 6 6asIoB
apudMeTnIecKoil ommoKn
YejioBre 3a/1a91 BEPHO 3alliCaHO B BUJE YPaBHEHUS WJIN 3 basta
CHCTEMbI YpaBHEHUIT
BepHblil 0TBET MPOMJIIOCTPUPOBAH BEPHBIM ITPUMEPOM 1 ban
OrBer 6e3 000CHOBAHNS MM ¢ HEBEPHBIM 0OOCHOBAHIEM 0 6as10B

10.2. /[sa mpeyzorvrura ABC u A1B1Ch aestcam 6 HenapasiesvHvlx naockocmar u
UMEIOM NONGPHO HENAPAANCALHBIE CTNOPOHDL. [IDAMbBLE, COCOUNAIOULUE COOMBEMCMBEN-
nue sepuiunv, (A ¢ Ay, B ¢ By uC ¢ C1), nepecexaromea 6 odnoti mowke. Jlokaorcume,
YMO NPOJOAACEHUA COOMBEMCMBEHHDLT CMOPOH IMUT MPEY20AbHUKOE NONAPHO NEPe-
CEKAIOMCA, U MOYKU UL NEPECEUECHUA NEHCAM HA 00HOT NPAMOT.

Pentenwne: [lycTh [ — npsiMast, 110 KOTOPO# TePECEKAIOTCs TJIOCKOCTH TPEYTOJTbHIKOB,
S — rouka nepeceuenns npssmbix AA, BBy u C'C7 — cm. pucynok. Torma npsimbie AB
u Ay By siexkar B miockoctun S AB, osTomy, Oyyun HerapaJsie bHbIME, IePeceKatTCs
B HEKOTOPOI TOYKe. DTa TOUKA JIEXKUT OJHOBpeMeHHO B mockocTax ABC n A1 BCY,
TO €CThb JIEZKUT Ha MpsiMoii [. AHAJOrMYHbBIE PACCYKJICHUST TTOKA3bIBAIOT, UTO IIPSIMbIE



AC 1 A;C TtakKe mepecekaroTcs Ha MPsMOil [, I 9TO Ke yTBEp:KIEHNE BEPHO JIJIsI

upssmeix BC' n B1CY.

K pemrenuro 3amaan 10.2

IIpumeuyanue: YTBep:kjieHne, KOTopoe TpedyeTcs JloKa3aTh B 3ajade, Ha3bIBACTCH
meopemoti /lezapea. Pazymeercst, cChlIKA MKOJIbHUKA Ha 9Ty TeopeMy (Wjinm Ha JTBOIi-
CTBEHHYIO K Heil) sBJISIeTCS He peIleHHeM, a TOJBKO HepedOpMyIupPOBKOIl yCI0BuU,
MOTOMY TIOJIOYKUTEILHBIMU OaJTaMi ObITH OTleHEeHa, He MOKET.

Pexomendauyuu no nposepre:

ecTb B pabote OaJIIbI
Bepubrit 060CHOBAHHBII OTBET 7 6as10B
Hokazan TobK0 dakT nepecedennst npsaMbix AB 1 A1 By 3 GaJsua
(mm AC'u A;Cy, wim CB u C1By)
[Tokazano, aro npsivbie AB u Ay By (win apyrast 2 GaJsuia

aHaJIO'n4YHasd H&p&) JiezKaT B O/ﬁLHOfI IIJIOCKOCTH

3aMeveHo (JI0CTATOYHO PUCYHKA), HO He JIOKA3aHO, 9TO TOUKH | 1 Gasui
nepecedenns npaMbix AB u A1 By (mm AC' n A1Cy, wim C'B
u C1 By) Jexar Ha IPsIMOii, 110 KOTOPOIl MepecekarTest
ILJIOCKOCTH TPEYTOJILHIKOB

OtBer 6e3 000CHOBAHNS MK ¢ HEBEPHBIM 00OCHOBAHIEM 0 baJL10B

10.3. Pewwume ypasrerue

22 = a2 — b+ bV — a2

(a u b — neompuyamenvrovie JCUCMEUMENLHBIE YUCAA. )
Permmenne:

Croco6 1. Iyers t = 22, t > max{a?, b*}. [Iposeiém paBHOCHIIbHBIE TPE0OPA3OBAHMS

t=avt—b+byt—a?



(tVa — b + bVt — a?)(avt — b — bVt — a?)
avt — b2 — bVt — a? 7
_a*(t—b?) = bt —a?)
avt —02 — bVt —a?’
2 _ 12
a”—b
1= ;
avt — b2 — bt — a?
av/t — b2 — b/t —a? =a® -V’
CJ102K1B JIEBBIE U IIPABbIE YAaCTH UCXOAHOIO U IOy YEHHOIO ypaBHEeHUil, oIy IuM ypaB-
menme — ciaejctue: t — 2bvt —a? = a®? — b?. Ionokus s = +/t —a? mosydnm
s+ a®>—2bs =a> —b* s =b Tormat = b>+a’>ux = £va?+ b2 Ilposepkoit
yOeXKIaeMCsl, UTO TAKUe T JCHCTBUTEILHO SABJISIIOTCS KOPHIME UCXOHOTO YPABHEHMUSI,

t

Crocob 2. Tak kak obe gacTu ypaBHEHUS HEOTPUILIATE/IbHBI, Oy/IeT PaBHOCUIbHBIM IIe-
Pexo/IoM BO3BejieHne obenx dacreil B kBajpar. [loydanm

ot = (2 — b%) + b* (2% — a®) + 2aby/ (22 — b?)(22 — a?)

ot — a?2? — b2a? + 20%a% — 2ab\/ 2t — b2a? — a22? + b2a?

Bamena t = vt — b222 — a?2? + b2a? NPUBOJUT K KBAAPATHOMY yPaBHEHHUIO
t? + a’b* — 2abt = 0,
KOTOpOe, KaK JIErKO yOeJnThesl, UMeeT eJIMHCTBeHHbIH Kopenb t = ab. Ho Torja
t? =’ = 2* — b’ — a’2* + V’a® & 2*(2* —a® — b =0),

orkyja 6o x = 0, mbo x = £va? + b%. Ho v = 0 BxoguT B 06/1aCTH JOIYCTUMBIX

3HAYEHNIT ypaBHEHUs] TOJILKO 1Ipu @ = b = 0, 1 B 3TOM CJiydae OHO COBIIQJIaeT C JIBYMsI
Y iz = +va?+ b2

JpyruMu KopHsiMu. UTo Kacaercs, KOpHeil x v a? + b, To IpoBepKa II0Ka3bIBAET,

YTO 008 OHM SIBJISIIOTCSl KOPHAMU HCXOJHOI'O YPaBHEHUSI.

Criocob 3. YpaBHeHue He HU3MEHHTCS I[IPU 3aMeHe T Ha —X, IT03TOMY JOCTATOYHO
pemuTh ypaBHenusd g ciaydad r > 0. Ecom x = 0, To moayduM paBeHCTBO
0 = av—b* 4+ byv/—a?, kKoropoe Bo3MOxKHO Jiumib npu a = b = 0. Ilycrs = > 0.
Torna npeobpaszyeMm ypaBHEHHE PaBHOCUJIBHBIM CIIOCOOOM:

[ v b 2
22 =ava? -0 +b 2t 1="2 l——+= 1—a—2.
T 2 T

N3 TOI'0, 9TO IIOJKOPEHHbLIE BblIpazK€HUA HECOTPpUIATE/JIbHbI, CJAE€AYET, 9TO YUCJIa % n

8] |

nexar B orpeske [0;1]. 3HaunT, MOXKHO TOJIArATH, 9TO

a . .
—=sinaa nu —=sinf
x x



JlJIs1 HEKOTOPBIX YIJIOB v, [3 € [O; g] YpaBHeHne nMeeT BU/I
1l =sinacosf+sinfcosa < 1 =sin(a+ f).

Tak Kak o u 8 j1ezKaT B IePBOil KOOPANHATHON YeTBEPTH, OTCIO/IA CJIELYyeT, 9TO o+ 3 =

5 1 sina = cos 3, To ecThb

2

2
a b a b
- = 1——<—>—2+—2=1H$=\/a2—|—b2.
T T T T
HpOBepKa HOKaBblBaeT7 YTO TaKoe T ﬂeﬁCTBI/ITeJIbHO ABJIAIOTCHA KOpHeM ypaBHeHI/IH7

eJIMHCTBEHHBIM I10JIOYKUTEIbHBIM ero KopHeM. Emé samerum, aro npu a = b = 0 on
obpamaercs B 0, To ecThb ciydait = 0 Tak:Ke BKJIIOYAETCsl B 9TO PABEHCTBO.

OTBeT: © = +va? + b2.

Pexomendauyuu no nposepxe:

ecTb B pabote OaJIIbI
Bepubrit 060cHOBAHHBIIT OTBET 7 6asIoB
Cayuait x = 0 (skBuBasenTHo a = b = () OTIEIBHO HE OasLIbl He
pazobpan CHUZKATh

[Ipu BepHOM XOJI€ PelleHns pacCMOTPEH TOJIbKO ciydait > 0 | 6 OaJlios

(T. e. «yTepsaHo» x = —va? + b?)

Periennie BepHO CBEJIEHO K PEIIeHUI0 HEKOTOPOro KBajpaTHoro | 4 OaJuia

ypaBHeHUsI
[Iposepeno, uro yncio x = va? + b% (u/um x = —va? + b?) | 1 6amr
ABJISETCA KOPHEM HCXOJHOIO YPABHEHUsI

[IpeobpazoBanus ypaBHEHUsI, U3 KOTOPLIX HE BUJIEH ITyTh 0 6astoB
pelleHnsi, a TakzKe pelieHust ypaBHeHU il Mp1 KOHKPETHBIX

3HAUYEHNIX a 1 b

10.4. B mpeyeorvrnuxe ABC wa cmopone AB ommemuau

B
mouky E, a na cmopone BC' — mouxy K. Touxy nepece-
wenus ompedkos EC u AK oboznavuiu 6yxeot O. Okasa-
A0CH, YMo naou,adv mpeyzosvhuka AEO pasna 3, naowado
E K mpeyzorvhuxa AOC pasna 4, a naowado mpeyzoivHuKa
OKC' pasna 2. Hatidume naowadv mpeyeoronura ABC.
40 Omeem obochytime.
4 C Pemmenne:
K pemenmo sanammn 104, Croco6 1. Iposenem BO 1 obosmadnM uepes & = Sppo U
cnocod 1 y = Spxo — CM. PUCYHOK.

Bocrionb3yemcst ¢cBOMCTBOM: eCJii B TPeyroJbHUKE W3 OJIHON BEPITUHLI MTPOBeIeHa
npsgMag, TO OTHOIIEHUE ILIONa/ieill TpeyroJbHUKOB, Ha KOTOPbIe 3Ta IpdMas JIeJUT



TPEYTOJIbHIK, PABHO OTHOIIEHUIO OTPE3KOB, Ha KOTOPhIE OHA JIEJTUT IIPOTHBOIOIOKHY O
cTOpOHY TpeyrojbHuKa. [Ipumennm sTo cBoiicTBO 151 TpeyrosabankoB AEO u AOC
(a morom it TpeyrobaukoB £ BO u BOC') u jjist tpeyrosbiaunkoB AOC u OKC (a
noroM iyt Tpeyroiibaukos ABO u BK Q). [lanee Bce mpocro:

EO 3 x 3

kAN — 2 = 4r =3y +6.
OC 17 yya 1 Tt

140_4:5ch3_4:> 39
OK ~ 2 y 2 TP
21 18 21 18 4
Pemas cucremy, nomydaeMm r = = Yy = = SABCZQ+3+4+€+E = 165.

Crocob 2. Oboznaunm orpesku BK, KC, BE nu EA depes
a, b, c u d coorBercTBerHo. IlycTh Takke T 110111a/1b Y€THI-
péxyrosibianka BEOK — cM. puCyHOK.

Bocnosib3yeMmcsi HECKOJIBKO pPa3 CBOMCTBOM: «eC/d JIBa
TPEeYyroJIbHIKA MMEIOT ODIILYI0 BEPIINHY, a IPOTHUBOIOJIOXK-
Hble €ii CTOPOHBI JIeKaT Ha OJIHOI NPAMOIl, TO OTHOIICHUE
JUIMH 3TUX CTOPOH PABHO OTHOIIEHUIO ILIOMIAJEHl Tpeyroib-
HUKOB». PaccMOTpUM Haphbl TPEYTOJIbHUKOB:

K pemenuro zanaan 10.4, 1) ABK n ACK. HOHY‘II/IM
crocob 2 a r+3
b~ 6
2) CBE u CAE. Tloay4um
c_ x+2
d 7
3) AEO u ACO. Ionyunm
£O _3
oc 4
4) COA u COK. Toayuaum
KO 1
OA 2
Bammmiem Teopemy Menesast s Tpeyrosbanka CBE n cekymeit AK:
BK CO FEA ..
KC OE AB
a CO d ..
b OF d+c
r+3 4 1 _ 1
6 3 r+2
1
i 7

Perrast mostydennoe ypapaenue, HaxojauM, uro x = 7,8. Torma Sapc = 16,8.

OTBert: 16,8.



Pexomendauyuu no nposepke:

ecTb B pabote OaJIIbI
Bepubrit 060CHOBAHHBIIT OTBET 7 6asIoB
[Ipu BepHOM XOJI€ PEIIeHus MMOJIydeH HEBEPHBI OTBET M3-3a 6 6as1oB

apudMeTHIecKOil ommnoKu
Permrenne 3aja4un BepHO 1 000CHOBAHO CBEJIEHO K PEIIEHUIO 5 6aJsoB
CHCTEMbI JINHENHBIX ypaBHEHU
O6ocHoBaHO xX0Ts1 ObI 01HO U3 paBeHcTB AQ : OK =4 : 2 unn | 2 basa
CO:OFE=2:3

3aJjiavua pelreHa Ipu JAONOJTHUTEIbHBIX ITPEIIOI0KEHUSIX O 0 6aj10B

BUJIC TPEYyTroOJIbHUKA

10.5. Hocaedosamenvrocmo wuces {x,} 3adana pexyppermmno:
r =1, 2" —2p1)27" 4+ 2,) =4"" (n € N).

Hatdodume cymmy

Permmenne:

Criocob 1. PackpbiB cKOOKHI B paBEHCTBE MOJTYIIM

1 1
Tn+1 T
1 100
O6o3HaunM a, = —, TOrIa Gpe1 — ap = 2" (n € N), u Tpebyercsa Haiitu » | a;.
Ln i=1

Pemernne ypasuenns a,.1 — a, = 2" 6yneMm uckarhb B Bujze a, = A-2" + B. C yueTom
yeiaoBust a; = 1 jyist ancen A u B mojiydaem cuctemy ypaBHEHHiT

24 = A+1,
1 = 24+ B.

Orcioa A=1, B=-1,a, =2"—1,

100 100 9100 _ 1
=) 2 -100=2-"—~ 100 = 29" — 102.

Crocob 2. PackpbiB CKOOKI B PABEHCTBE IOJYUUM Ty — Tpy1 = 2" TpTpy1. BhIAuCIIM
HECKOJIBKO TIEPBBIX YJICHOB MOCIEI0BATEILHOCTH {Z,, }, 3aMETHM 3aKOHOMEPHOCTh

1



JlokazkeM €€ MeTOJIOM MaTeMaTHIecKoil MHAYKINT. baza mHayknun: npu n = 1

L 1
a = —— —= ,
P
BepHO. VHIYKTUBHBII 1Tepexo/I:
Ln
Tpyl] = —.
T gng, 1
Ecnu 11 HeKOTOPOTO HOMEpPa 1. BEPHO, 9TO
1
1 w1 1 B 1
CUn_Qn_l; TO Tpi1 = on _2n+2n_1_2n—|—1_1
—+1
2 —1
[Mar waayKmum JoKa3aH.
Tenepp — = 2" — 1 u nckomasi cymMMa, JIErKO HaXOJUTCST:

I

ol 142214, 4210 19l 4 921 ...4910_ 100 =211 _102.

Orser: 2! +22 + ... 4+ 2100 _ 100 = 2191 — 102.

Pexomendayuu no nposepxe:

ecTb B pabote OaJIIbI
Bepubrit 060CHOBAHHBIIT OTBET 7 6as1oB
[Ipu BepHOM XOJI€ PEIIeHus MMOJIyueH HEBEPHBI OTBET M3-3a 6 6as1oB

apudmerndeckoii ommoku NJIV obocroBanno nosryvden
BEPHBI{l OTBET B He3aMKHYTOIl dpopme: 2+ 22 + - + 2190 100
XOJI PelieHust BepeH, HO peajbHo rnojcuuTana cymma #e 100, a | 5 6asion

99 mwan 101 coaraemoro

[Tosrydyen BepHBIl OTBET € UCIOJIBL30BAHUEM HEJI0OKA3aHHOI 4 basa
1
n
dopmyibl T, = —— (mm — = 2" — 1
2" — 1 ( " )
3aMeueHa, HO He JoKa3aHa (POPMYJIa N-I0 UIeHa 3 GaJsia
1

110CJIEIOBATEIbHOCTU &) = ———

2" — 1
OtBer 06e3 060CHOBaHMS MJIM ¢ HEBEPHBIM 0DOCHOBAHHIEM 0 6aJj10B

10.6. I'pynna waxrmamucmos yuacmeosantd 6 HECKOALKUT MYPHUPLT (8 KaHcOoM
MYPHUPE YUCAO YHACTIHUKOE MO2A0 0mAaudamves). Ilo umozam kascdozo myprupa
OvLAY ONPedeneH, MPU AYHWUT WATMAMUCMG (M. €. mpu npusépa). Hu odun wax-
MAMUCT, HE CMO2 CTAMDb NPUIEPOM CPa3y 60 ecex myprupaxr. Ho 6 a0bvix dsyx myp-
HUPAT HAULEACA POBHO 00UH YHACMMHUK, KOMOPLIT CMO2 CMAMb NPUIEPOM 6 000UT



myprupax. Joxascume, 4mo HauboAbULEE KOANUYECTNBO MYPHUPOS, 6 KOMOPHLL MO2AU
NPUHATD YUACTUE ULATMAMUCTVDL, DAGHO CEMU.

Pentenne: [TokaxkeM, 9T0 HU OJINH YyYaCTHUK He MOT CTaTh IPU3EPOM DoJiee TPEX Pas.
[TpemmonoKum, 3TO He TaK, 1 HEKOTOPBIil maxMaTucT A craj mpu3épom XoTs Obl B 4-X
TypHUpaxX (Ha30BEM UX 3amevamesvhoimu). 110 yeaoBmo 8 ocTaabHbIX TPU3EPOB ITHX
YETBIPEX TYPHUPOB — Pa3HbIE MAaXMaTUCThI. PaccMOTpUM TYpHHUP, B KOTOPOM IITaxMa-
ticT A npusépom He ctas (Takoil 1m0 yCJIOBUIO 3aJadn ecTh). Torga cpean Tpéx ero
HPU3EPOB JIOJKHBI ObIThH IIPEJICTABUTEIN IPU3EPOB KarkKI0ro U3 4-X 3aMedaTesbHbIX
TYPHHUPOB, TO €CTh 4 MaxMaThcTa. 9TO HEBO3MOXKHO, 3HAUHT, CJIeJIaHHOE TTPEIIT0I0ZKE-
HUEe HEBEPHO.

PaccMoTpuM 1mpoOM3BOJIBHBIN TYpPHHUP, MYCTh €ro Hpu3Eépbl — Imaxmaructel A, B
n C. Ilo jokazaHHOMY BBIIIE KayK/Iblii U3 HIUX MOI' ObITh IPU3EPOM He DoJiee, 9eM erné
B 2 TypHHpax. Tak Kak B KaKJOM TYPHHUPE KTO-TO U3 ITUX MIAXMATHUCTOB B NPU3EPHI
1oraJI, JIONOJHUTEJILHO MOIJIO ObITh He Oojiee 3 - 2 = 6 TYpHUPOB. 3HAYHUT, BCEI'O
TYPHUPOB He OoJIbIIe 7.

[Tokaxkem, 4TO B 7 TypHUpaxX IMAaXMaTUCTBI MOIJIM NPUHATHL ydactue. [[as sToro
JOCTATOYHO yKA3aTh MPU3EPOB ITUX TYPHUPOB (CM. TaOJIHILY).

Homep Typuupa | [Ipuzépnt | Homep Typuupa | [Ipuzépsr
1 A B, C D B, E, G
2 A D, E 6 C,D, G
3 A F, G 7 C,E F
4 B, D F

Pexomendauyuu no nposepxe:

ecTh B pabote 6aJLIIbI
Bepmblii 060cHOBaHHBI OTBET 7 6aJLIoB
O/IHOBpPEMEHHO BBIIIOJIHEHbBI YCJIOBHUSI KpUTEpUs Ha 3 1 Ha 1 4 basua

basr (M. HUZKe)

TokazaHo, 4To TypHUPOB HEe MOXKET ObIThH OOJIbIlle 7; mpuMepa | 3 daJuia
Ha 7 TYpHUPOB HET

[IpuBeiéH BepHBIil IpUMED ceMu TYpHUPOB (yKa3aHbl UX 2 GaJuia
IPU3EPHI)

Jlokazano, 4To HI OJINH MAXMATHCT HE MOT OBITH MPU3EpoM B | 1 OaJut
4-x TypHUpax

[Ipumepsl TYPHUPOB B KOJUYECTBE, MEHBIIEM 7 1/ Ui 0 6asmoB
JIOKA3aTeJIbCTBA, ITO TYPHUPOB He MeHee 8 (1/ii OOJIbIIero,

deM 8 dnca)




