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BBEJEHUE

IMopsigok mpoBesieHusi, METOAUKA 1M CHCTEMa OICHUBAHUS
(npoBepku) pernoHaJibHOro 3Tana Bcepoccuiickoil onumimaab
HIKOJIBHUKOB o MaTtematuke 2016—2017 y4ebHOro rosa.

Pernonannusrit sran Beepoccuiickoit 0muMIua il MKOJTHLHIKOB TI0 Ma-
TemaTuke 20162017 y1ebHOTO ro/ia MPOBOIUTCS 110 3aIAHUSIM, TTIOJITOTOB-
stenHbIM [leHTpaJIbHON TPeIMETHO-METOINIECKO KOMUCCHEH, B €IMHbIe
s Beex cybbekroB P® cpoku: 30 siuBapsi 2017 r. (I Typ) u 31 au-
Baps 2017 r. (II ryp). Peruonanbuplii 9Tam npoBOIUTCsS MO OTAEIbHBIM
3asanusaM Juig yaamuxes 9, 10 u 11 kiraccos.

SaaHus st KayKJI0r0 KJIACCa BKJIIOYAIOT 8 3a7ad — 10 4 3a/a49u B
KaxkJIoM U3 sByX jHeil (Typos) Osmmmmaner (3amaun 1-4 —1 Typ, 3ama-
qu 5-8 — II Typ). IIpogozKuTeIbHOCTD KasKI0r0 Typa JjIsk KaXKI0I0 KJIac-
ca cocTaBjsieT 4 aCTPOHOMHUYECKUX daca.

B cumy Toro, uto BO Bcex cyObekTax Poccmiickoit @eneparnum pe-
TUOHAJIBHBIA TAIl IPOBOJUTCS IO OJHUM H TEeM K€ 3aJIaHUSM, MOIIO-
TOBJIEHHBIM [leHTpa/IbHOI IIPeMEeTHO-METOIMIECKON KOMUCCHEH, B TIEJISIX
[IpEeIOTBPAIIEHUS ITPEXK IEBPEMEHHOI0 JIOCTYIIA K TEKCTaM 3aJaHuil CO CTO-
porbl yaacTHUKOB QUIMMIINAIBI, 8 TAKXKE UX yduTejaeill m HACTABHUKOB,
BpeMs HA4Ya/a U OKOHYAHHUS TYPOB B yCTAHOBJICHHBIE IATHI B KAXKIIOM
cyobekTe PO [10:KHO ONIpeieIIThCS B COOTBETCTBUN ¢ « BpeMeHHBIMU
peryiaMeHTaMU IIPOBEeZEHNS TyPOB PErmoHAJILHOrO 3Tarna Beepoc-
CHIICKOI OJIMMITNAAbI IIKOJBHUKOB B cyobekTax Poccuiickoii Pe-
nepaiuu B 2016—2017 y4eGHOM roay» sl 9aCOBBIX IOSICOB.

Tlokaz pabot, mpoBemeHne ameutAnmit U pasdop 3a7ad B CyObeKTax
Poccniickoit @eneparun, riae Typ okanguBaercs B 16.00 u 17.00 mo mect-
HOMY BPEMEHH, IIPOBOJATCS HE PaHbIIe, YeM Ha CJIEILYIONIUi JIeHb [10CIe
poBeJieHNs BToporo Typa QJmMimais.

B ocrambabix cybbekTax Poccuiickoit ®Penepanuu peKOMEHIyeTCs
TaK>Ke OCYIIECTBJISITH IMOKa3 pabOT U MPOBEJCHNE AIE/UISIINAN He PAHbIIIE,
9eM Ha CJIeIYIONU JIeHb MOCe MPOBEICHI BTOPOro Typa OQmMInaib.

TloGeuTen u mTpu3EPHI OJUMIIHAILI OnTpeiensaioTcs: [opsakom mpo-
BejieHns1 BcepoccuiicKoil oJIMMITNA/IbI IIKOJIBHUKOB U TpeboBaHUSAME K
[IPOBEJIEHUIO PErMOHAJIBHOIO 3Tana BcepoccuiicKoil oJMMIIMa bl IKOJIb-
HUKOB 110 MaremarTuke B 2016-2017 yuebHOM rOmIy.

Pemenne kaxx10ii 3a8/1a41 OIEHUBAETCS TEJIBIM YUCJIOM 6asios ot (
10 7. MakcuMaabHOe KOJIMYECTBO OAJIIOB, KOTOPOE MOMKET MOJIy9HUTD
ydJacTHUK, paBHO 56 (28 — I Typ, 28 — IT Typ).

3aaHus MaTEeMAaTHIECKUX OJIAMIINAJ, ABJSIOTCS TBOPYECKHAMU, JIO-
IyCKAIOT HECKOJBKO Pa3IMIHBIX BADUAHTOB pemntenuii. Kpome Toro, meo6-
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XLIII Bcepoccuiickast MaTeMaTHdecKass OJUMIINA/1a IIKOJIbHIKOB

XOJMMO OIIEHUBATH YACTUYHBIE IPOJABUKEHNs B 3a/1a9aX (HAIIPUMED, Pas-
60p BarXKHOTO CJIydasi, JOKA3aTeIbCTBO BCIIOMOTATELHOTO YTBEPKICHUS,
HAXOXK/JIEHUe IIpuMepa U T.11.). Hakonel, BOSMOXKHbBI Jiorudeckue u apud-
MeTnydeckne ommbku B pertennsx. OKoOHUaTebHBbIE OAJUIBI 0 3ajade
JOJI?KHBI YYUTBHIBATH BCE BBIIIENIEPEYNCIEHHOE.

Huke mpuBesnena crangapTHas METOIUKA OICHUBAHUS PEIICHUN.

Basast | IlpaBunbHOCTb (OIIMGOYHOCTE) pelIeHUsT

7 TTosmoe BepHOE pernenue.

6-7 Bepnoe perierne, HO mMmeroTcss HEOOJIBIIE HEIOYIETHI, B 116~
JIOM HE€ BJ/IMAIOINNE Ha PelieHune.

5-6 Pemenne B nesiom Beproe. OqHAKO OHO COIEPKUT ONMTUOKH,
JInbO TPOIYINEHBI CJIydYan, He BJIMAIONNE HA JIOTUKY DPac-
Cy2KJeHUi.

34 B Tom ciry4ae, korza perrenne 3a/1a9u I€JIUTCS HA IBE PAB-
HOIICHHBIC YaCTU — pelIeHue OJHON U3 JacTei.

2-3 JlokazaHbl BCIIOMOTATEIbHbIE YTBEPXKIEHUS, [TOMOTAIOIIIE
B pelIeHuN 3aJa4H.

0-1 Paccmorpenst oTesibHbIE Clydan IPU OTCYTCTBUU DeIlle-
HUS.

0 Pernenne neBepHoe, IPO/IBMKEHNST OTCYTCTBYIOT.

0 Permenne orcyrcrsyer.

Baxxno ormerntn, uTo J1060€ MpaBUIbLHOE PEIIEHUE OIEHUBACTCS B
7 6asutoB. Heommycrumo cauMaTh 6aJ1jIbl 3a TO, UTO TEKCT PEIIeHUsT CIIUII-
KOM /JUIMHHBII, UJIN 38 TO, YTO BEPHOE PeIIeHNe ITKOJIbHUKA OTINYaeTCs
OT MIPUBEIEHHOTO B JIAHHONW METOIUIECKON pa3paboTKe Wim OT APYTUX pe-
IITEeHN, M3BECTHBIX KIOpH. B TO Ke Bpemst JiT000#l CKOJIb YTOIHO JIMHHBII
TEKCT, HE COJEPKaIUil TOJIe3HBIX IIPOJIBUKEHUI, JOJIKEH ObITH OIIEHEH B
0 6amnmnos.

Huzke mpuBeieHBI OTBETHI U PEIIeHns K 33/1a9aM OJIMMIUaIbl. B KoM-
MEHTapHsX K 33Ja9aM yKa3aHbl KDUTEPUU OlleHUBaHus (B Hasiax) HeKo-
TOPBIX TIPEJIIOJATAEMBIX OIMMOOK M YACTUIHBIX MPOJIBUKEHU. 3aMETUM,
49T0 paboTa yIACTHUKA, IOMUMO IPUBEIEHHBIX, MOXKET BKJOYATH JAPyTHe
coJiepaKaTe/IbHbIE TIPOJIBUYKEHNST U OITUOKM, KOTOPbIE JIOJI?KHBI OBITH OIle-
HEHBI JIOIIOJTHUTEJIBHO.

2Kenaem yenewmnot pabomot!

Aemopvl u cocmasumeny, cboprura
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YCJIOBUSA U PELIEHWST 3AOAY

9 kJ1acc

9.5. Outer HapucoBaJ mycTyro Tabauiry 50X 50 1 HAIIUCAJ CBEPXY OT KaXK-
JIOTO CTOJIONA ¥ CJIeBa OT KaXKJOW CTPOKH 110 uucy. OKazajioch, 9To
Bce 100 HammcaHHBIX Yucesl pa3andHbl, TpwdéM 50 U3 HUX paluo-
HaJIbHbIE, & OCTajbHble () — HppAIMOHAJBHBIE. 3aT€M B KaXKJYIO
KJIETKY TabJIUIBI OH 3AIUCAJI CYMMY YUCEeJI, HAIMMCAHHBIX OKOJIO €6
CcTpoKHU U eé crosbma («Tabmiuia cioxenus» ). Kakoe manbosibiiee
KOJITYECTBO CYMM B TOH TabJIMIlE MOIJIN OKa3aThCsl PaIMOHAIBHBI-
MM IHACTAMEA? (0. Hodruncruis)

Orget. 1250 cymm.

Pemrenne. CHavaia MOKaykKeM, UYTO HUPPAIMOHAJIBHBIX UUCEJ
B Tabsiniie He Menbie 1250. IlycTs B11osb J1€BOM CTOPOHBI TAOJIHU-
IIbI BBIMIACAHO T UPPAIUOHAJLHBIX U 50 — T PAITMOHAIBLHBIX UUCE].
Tornma Bmosb BepxHeil CTOPOHBLI BhIMUCAHBI H0) — T UppaIMOHATIb-
HBIX U & PaIlUOHAJILHBIX uncesi. [[oCKOIbKY CcyMMa paruoHaJLHO-
o ¥ UPPAIUOHATIBLHOTO YHUCEJI BCErJa UPPAIUMOHATIbHA, B TAOJIHUIE
cront xotst 661 22 + (50 — x)? upparmonaneHbIX wncen. IIpa sTom
22+ (50—)% = 202 —1002+50% = 2(2—25)%+2-25% > 2.25% = 1250,
gyTro u Tpebosasock. OTciofa ciegyeT, UTO B Tadjuie He Gojee
2500 — 1250 = 1250 panmuoHaJbHBIX YHUCE.

Porro 1250 panuoHaJbHBIX dHCesJ B TabJMIE MOXKET OBITh,
HaIPUMEDP, B TAKOM cjy4dae. BJIoJib JIEBOIl CTOPOHBI CTOAT HYHCJIA
1,2,...,24,25/1 —i—\/§, 24+2,...,25+/2, a B1omn BEpXHeIll cCTOpo-
HBI — uncaa 26,27, . ..,49,50,26 — /2,27 —v/2,...,50 — /2. Toraa
UPPAIUOHATBHBIMU OY/IYT TOJIBKO 2 - 252 = 1250 CYMM DPaIlMOHAJIb-
HOT'O ¥ MPPAIMOHAJBLHOTO YHCEJI.

Kommenrapuwuii. Tosbko BepHbIilt oTBeT — () 6asL10B.

JlokazaTeabCTBO TOrO, YTO pAIMOHAJIBHBIX 4YHceJ He 0o-
jiee 1250 — 4 GaJsuia.

Ecin 3T0 10Ka3aTEIbCTBO IPOBEIECHO JINIB B YACTHOM CJIydae,
KOTJIa BJIOJIb JIEBOH (MJIM BepXHeil CTOPOHBI) CTOUT PABHOE KOJIMYC-
CTBO PAIMOHAJbHBIX ¥ UPPAITMOHAJILHBIX YUCE — 38 3Ty YaCTh pe-
IIeHus cTaBuUTCs 1 6AJI BMECTO YETHIPEX.
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Hepasencrso 22 + (50 — 2)2 > 1250 (mm SKBUBAIEHTHOE) HC-
oJIb3yeTcst 6e3 JIoKa3aTe/IbCTBa — CHUMAETCst 1 GaJit.

Bephsbrit mpuMep, TOKa3bIBAIOIINIM, ITO MOIJIO OBITH POoBHO 1250
PAIMOHATBHBIX duCe — 3 OaslIa.

VTBepKIAeHHE, YTO CYMMa PAIlHOHAIBEHOTO U HPPAIIMOHABHOTO
qucesT UppaIlnoHabHa, MOYXKHO UCIIOJIB30BaTh 0e3 J0KA3aTeIbCTBA.
B ocrpoyronbaom Tpeyrosbauke ABC mposenenbr menmana AM
u BbicoTa, BH. IlepneHauKy/isdp, BOCCTAHOBJEHHBI B Touke M
K upsimoii AM | nepecekaer jgya HB B Touke K. lokakure, 910
eciiu ZMAC = 30°, o AK = BC. (B. Obyzxos)

ITepBoe permtenune. [Tockonbky JAHK = ZAMK = 90°,
roukn A, H, M n K nexkat Ha OKpyKHOCTH w ¢ Juamerpom AK (cm.
puc. 1). ITo yenoButo, xopaa H M 310l OKPY?KHOCTH CTSATHBAET YTOJI
ZMAH = 30°, nosromy HM = 2Rsin30° = AK /2. C apyroii cro-
poubl, HM — meuana B psiMOyrojibHOM TpeyroJibianke BHC |, mo-

sromy BC =2HM = AK, aro u TpebOBaJIOCh JI0KA3aTh.

Q
A

Puc. 1 Puc. 2

Bropoe pemtenne. loctpoum tpeyronsuuk ABC no mapad-
nenorpammoB ABPC u AQBC (em. puc. 2); rorna BP = AC = BQ
u KH 1 PQ. Kpome toro, touka M — cepenuna AP (kak Touka
nepecevenus quaronaseii mapastenorpamma ABPC'). 3naunt, npsi-
mbie MK nw HK — cepefnHHble IEPTEHINKYISIPHI K oTpeskam A P
u PQ. CnenoBaresibHo, TouKa K — IEHTP OKpYyKHOCTH §), OIHCaH-
HOI OKoJI0 Tpeyrosbauka APQ. Hanee, ZAPQ = /PAC = 30°,
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moaToMmy xopia AQ) okpyxuocru §) paBHa pajuycy AK. Hakonerr,
u3 mapaJstenorpamma AQ BC nonygaem BC = AQ = AK.

Kommenrapuii. 3ameueno, aro Toukun A, H, M u K jexar
Ha OJHOI OKpYKHOCTH — 2 OaJuia.

BeimykJiblit MHOTOYTOJIBHUK pa3pe3aH HEIePeCeKaIONUMUCS JINaro-
HaJISIMHU Ha PABHOOEPEHHbIE TPEyTroJbHUKY. JloKaxKuTe, 4TO B 9TOM
MHOT'OYTOJIbHUKE HAWIyTCs JIBE PaBHBIE CTOPOHBI. (A. I'pubaaxo)

Permenune. [lokaxkem ymeeporcoenue 3adayuy HHIYKIAEH IO KO-
JINYECTBY M CTOPOH MHOTOYTOJIbHUKA. baza WHIyKIuu n = 3 oue-
BusiHa. Tereps BbiBesieM ymeepoicdenue fuist k-yronbauka (k > 4),
[pe/iroJiarasi, YT0 OHO BEPHO JIjIi MHOTOYTOJIBHUKOB C KOJIMIECTBOM
CTOPOH MEHBIITUM, IeM k.

Nrak, mycTb BBIIyKJIBIH k-yrosbHUK P pa3pe3aH Helepeceka-
FOIUMUCST JIMArOHAJISIMEU Ha, paBHOOEIPEHHBIE TPEyroJIbHUKU. Pac-
CMOTPUM OJIHY U3 ITUX Juaronasieil, Hazosem e€ d. lwmaronasnb d
nemut P wa gBa mHOrOyrosibHuka P u Po. V KaXKmoro m3 MHOTO-
yTOJIBHUKOB P| n Py KOJMYecTBO CTOPOH MEHBINE k, U KaXKIblil 13
HUX Pa3pe3aH HElepeceKarMMUCs JTUArOHAJISIMU HAa paBHOOEIPEH-
Hble TpeyroiabHuku. [lo HalleMy INpeIooyKeHnIo, B MHOTOYTOJIb-
Huke P| umerorcst paBHbie cTOpoHbl a1 u by. Ecin Hu a1, Hu b He
coBnaaer ¢ d, To a1 u by — cTopoHsl P, u Hallle ymesepotcdenue J10-
Ka3aHo.

Nuade mycrs, HarpuMep, by coBmajaer ¢ d. AHAJOrTIHO, B MHO-
royroJibHuke Po HalijlyTcsi paBHbIE CTOPOHBI a9 U by, U ecjiu HU a9,
Hu by He coBmajaer ¢ d, TO ymeepocdenue JoKaszaHo. Hakomerr,
1ycThb, HapuMep, bg copmnajaer ¢ d. Ho Torna a; u ag — pa3indHbie
CTOPOHBI MHOT'OYTOJIBHIKA P, KaxKiast n3 KOTOPBIX paBHA d, TO €CTh
a1 1 ag — Tpebyemas mapa CTOPOH.

KommenTapuii. 3a J0Ka3aTeIbCTBO YTBEPKICHUS 3214491
TOJIbKO B HEKOTOPBIX YACTHBIX C/IydasxX pas0ueHuil Oa/uibl He Ha-
YUCIISTIOTCS.

3a 10Ka3aTeJIbCTBO yTBEP:KIEHUsI 3aJa9l JJIsi HEKOTOPBIX
HEOOJIBINMX 3HAYeHWiT &k (KOJMYIecTBa CTOPOH) GAJIbI HE HAYHMCIIs-
FOTCSI.

Boamoxken u spyroit BapuaHT WHIYKITMOHHOTO PACCyKICHMUS,
B KOTOPOM HKCIIOJIb3yeTcs (pakKT O TOM, YTO B JIAHHOM pa3pesa-
HUM (TPHAHTYIISIAN) HAWIETCS JMArOHAb, JIEJISIAasi BBILYKJIBIIT
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N-YrOJIbHUK Ha TPeyroJbHuk u (n — 1)-yrosbuuk. Eciau B BepHOM
perrennn 3TOT (haKT UCIOIB3yeTCs 6e3 JOKA3aTeIbCTBA — OAJLIIBI 32
9TO HE CHUMAIOTCH. Kcin »Ke MONBITKI JTOKa3aTeIbCTBA 9TOr0 PaKkTa
He IPUBOJIAT K YCIIEXy — CHUMaeTcs 1 GaJsu.
Nsznavaabno Ha cros nojmoxkuian 100 kapTodek, Ha KaxKIoi U3 KO-
TOPBIX 3allMCAaHO 110 HaTypPaJIbHOMY YHUCJIY; IIPU 3TOM 6bIJIO POBHO
43 KapTOYKN ¢ HEYETHLIMU YHUCIAMU. 3aTeM KaXKIyIl0 MHUHYTY IIPO-
BOJUJIACH CJIEJYFOIast poreaypa. Jjist KarxKIpIx TpEx KapTodeK, Jie-
JKAIIX Ha, CTOJIE, BRITUCISIIIOCH IIPOM3BEICHNE 3AIMMCAHHBIX Ha HUX
YUCesI, BCe 9TU ITPOU3BEJIEHUs CKJIA IBIBAJIUCE, W IOy Y€HHOE TUCTIO
3alNCHIBAIOCH HA HOBYIO KapPTOUKY, KOTOpas J100aBJIAIACh K JI€Ka-
UM Ha cToJie. Uepes roji mocje Hadajia IPoIecca BhIsICHUIOCH, UTO
Ha CTOJIE €CTh KapTouka ¢ anciaoM, gemsmumes ua 219000 TTokask-
e, uro uncio, gensmeecs Ha 210000 6hi10 ma oqmolt U3 Kaprovex
y2Ke 4depes JIeHb II0CJIe HavdaJa. (4. Bozdanos)
Pentenne. Eciau B HEKOTOPBIT MOMEHT Cpeid 4YuCeI Ha Kap-
TOYKaX €CTh POBHO k HEUETHBLIX, TO CPEIU MMPOU3BEICHUN TPOEK Un-
ceJl pOBHO C’,i’ HEUYETHBIX; ITO3TOMY YHCJIO Ha OYEpEIHOMN 106aBIIsTe-
MOI KapTOuKe OyIeT HEUETHBIM POBHO TOTJA, KOTJIA CI% He4YETHO (U
Toryia k B 9Ty MUHYTY YBEJMIUTCS Ha 1).

Bamernm, uaro uncio Cgy = 4346%241 HeudTHO, a wncio CF) =
= % - C; wérno. 3Hannut, B NEPBYIO MUHYTY JOGABUTCS HETETHOE

YUCJIO, & JaJjbiine OyayT 100aBIsaTbCs TOAbKO Yéthble. UTak, mocie
[IEPBOIl MUHYTBI CPEJ YNCEs Ha KapTOUdKax Bcerja Oymaer poBHO 44
HEYETHBIX.

Paccmorpum gmciia Ha Kaprodkax mocsie n MuHyT. [lycers Ty, —
CyMMa BCEX IPOU3BEJIEHUN TPOEK 3TUX ducesi, a Dy — cymMMa Bcex
LIponu3BeJieHNil nap 3Tux uucesn. ducino T,41 ornmdaercs or 1T,
npubaB/IeHHEM BCEX MPOU3BEICHMI TPOEK UUCE], CPEIU KOTOPBIX
€CTh TOJIBKO UTO JI00aBJIEHHOE, TO eCcTh npudasiaeraueM Dy, T}, ; utak,
Th+1 = Tn + DT, = Tp(1 + Dy). Bamerum mpm 9TOM, €TO
D, = 034 =22-43 =0 (mod2) upu n > 1. Buauur, upu
n = 1 gucino 1 + D,, He4ETHO, U CTENEHb JBONKM, Ha KOTOPYIO Jie-
sured 1,41, paBHa CTelleHU IBOUKH, HA KOTOPYIO mejurcs Ty,

Nrak, mocse nepBoit MUHYTHI CTENIEHD JIBOWKH, HA KOTOPYIO Jie-
JuTcs nobasiasgeMoe uncyao 1y, Bcerga paBHa CTEIEHU JIBOWKM, HA
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KOTOpYIO jlesiurcst 1. 3HA4nT, ecju ObI MOCJIe BTOPO MUHYTHI Ha
KapTodkax He 610 uncia, gessmerocs ma 210000 1o u snocies-
CTBHUM TAKOTO 4ncja Obl He mosiBuiioch. OTciona u ciaepyeT Tpedye-
Moe.

KommenTapwmii. {okazano, 1To, HaUMHAS CO BTOPOl MUHYTHI,
Ha J00aBJIAEMBIX KAPTOUKAX HOSBJISAIOTCH TOJBKO YETHBIE YHCJIa —

2 baJjuia.
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10 kJacc

10.5. Omer mapmcosas mycryio Tabmauiy 50 X 50 m Hammcasa CBepxy OT
KaXKJIOro CTOJIONA U CJIeBa OT KaXKJOW CTPOKU 110 HEHYJIEBOMY YHC-
ay. Okazajiock, uro Bce 100 HaIMCAHHBIX YUCE PA3JINIHBI, IIPUIEM
50 U3 HUX paIMoOHAJbHBIE, & OCcTajIbHbIe 50 — UppAIMOHAJIBLHBIE. 3a-
TeM B KaK/IyI0 KJIETKY TaOJ/IUIIbI OH 3aIlMCaJsl IPOU3BEICHUE TUCET,
HAIMCAHHBIX OKOJIO €€ CTPOKU U €€ croJibia («Tabiura yMHOKe-
Husi» ). Kakoe HaubosibIlee KOJMYECTBO IIPOU3BEJIEHUiT B 9TOii Tab-
JIUTIE MOTJIU OKA3aThCs PAIUOHATIBHBIMU ducjaaMu?! (O. [Todauncrui)

Oreer. 1250 pousBeieHAIA.

Pemenune. Cuauasia mMoKaxkKeM, YTO UPPAIUOHAJBHBIX YHCEJT B
Tabaure He Menbine 1250. IlycThb BIOJIB JIEBOH CTOPOHBI TAOJIUAITHI
BBINKICAHO & UPPAIMOHAJIBLHBIX U 50 — & panuoHaJIbHbIX Ynces. To-
IJIa BJOJIb BEPXHEN CTOPOHBI BRIMUCAHBI 5() — T UPPAIMOHATILHBIX U
T panuoHaJIbHBIX yuces. [JockobKy 1pon3BejieHue HEHYJIEBOTI'O Pa-
[IMOHAJIBLHOIO0 U UPPAIMOHAIBLHOTO YHCEJ BCErJla UPPAIMOHATIBLHO, B
TabJimIe CToutT xoTs bl 2+ (50—3U)2 UpPpAaIMOHAJIbHBIX dncest. [Ipu
stom 22 + (50 — z)? = 222 — 100z + 50% = 2(z — 25)% + 2-25% >
> 2252 = 1250, uro u Tpebosasock. OTCIONA CICLYeT, YTO B Ta0-
smre He 6ostee 2500 — 1250 = 1250 panmoHaIbHBIX YHUCEJI.

Posuo 1250 parumoHa/IbHBIX 4HCEJT B TaOJIHUIE MOXKET ObITh,
HaIPUMEDP, B TAKOM cJjydae. BoJib JIeBO#l CTOPOHBI CTOAT YUC-
ma 1,2,...,24,25,v/2,2v/2,...,25V/2, a Buonb BepxXHEH CTOPO-
HBI — ancaa 26,27, . ..,49,50,26v/2,27v/2,...,501/2. Toraa uppa-
IUOHAJILHBIME OYJIyT TOJIBKO 2 - 252 = 1250 IIPOU3BEJIEHN paIuo-
HaJIbHOT'O U UPPAMOHATIBHOTO THCe.

Kommenrtapwuii. Tosbko BepHbIil oTBeT — () 6a/LI0B.

JlokazaTeabCcTBO TOrO, YTO PAIMOHAJBHBIX dYHCET He 00-
jiee 1250 — 4 basuia.

Ecnu nokazareibcTBO IIPOBEICHO JIUIIbL B YACTHOM CJIydae, KO-
12 BJIOJIb JIEBOI (MJIM BEPXHEl CTOPOHBI) CTOUT PABHOE KOJMYECTBO
PaIMOHAILHBIX ¥ UPPAIMOHATBHBIX YUCE — 38 9TY YaCTh PEIIeHUsT
craBuTcs 2 6ajuta BMecTo 4.

Hepagencrso 22 + (50 — x)% > 1250 (uim SKBEBaICHTHOE) HC-
oJIb3yeTcst 663 JTOKa3aTeIbCTBA — CHUMAETCA 1 OaJL.
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10.7.

Peruonaspabrit atat, 20162017 y4uebubiii roa. Bropoit qeHn

Bepmubiit mpumep, mOKa3bIBAIONINI, ITO MOIJIO ObITH poBHO 1250
PAIMOHATBHBIX Ynces — 3 Oaslia.

VTBepKAeHNE, YTO MPOU3BEICHUE HEHYJIEBOI'O PAIMOHAJIHLHOTO
U UPPAIUOHAJBHOIO YUCEJ UPPAIUOHATBHO, MOXKHO UCIOJIH30BaThH
0e3 JIoKa3aTe/ILCTBA.
M3navanbpHo HA JOCKE 3aIMCAHBI HECKOIBKO (6O0JIBIIE OHOT0) HATY-
PaJIbHBIX YnCesI. 3aTeM KaXKIyiI0 MUHYTY HA JOCKY JIOIHCHIBAETCS
YUCJIO0, PABHOE CyMMe KBaJIPATOB BCEX YK€ 3allMCaHHbIX Ha Hell Ju-
cest (Tak, ecau ObI HA JOCKE M3HAYAJIBHO ObLIN 3allMCaHbl duciaa 1,
2, 2, TO Ha TIEPBOI MUHYTE OBLIO OBl JOIMUCAHO THCJIO 124224 22).
JlokaxkuTe, ITO COTOE JOMHMCAHHOE YnCI0 uMmeeT xoTst 661 100 pas-

JIMYHBIX IIPOCTBIX JIeJIUTEJICH. (4. Bozdanos, II. Kootcesnuros)

Pemntenne. Ilycts S, ..., Sjgp — 9uc/ia, KOTOpble OBLIH 3aIIU-
canbl Ha Jocke B nepsBble 100 munyT. IlycTh mepen nomnmchiBanuem
qucia S; Ha JIOCKe ObLIN YuCia af,...,ap. lorma S; = a? + a% +

+...+ a% a clieJyomee JOIUCAHHOe YUCIo ecTh S;41 = af +aj +
+...4ai+S82=8+52

Urak, S;+1 = S;(S; +1). Buaunt, S;1 1 CONEPKUT B CBOEM pa3-
JIOYKEHUN Ha, TPOCTHIE MHOYKUTEN BCE TPOCTHIE YHUC/IA, HA KOTOPBIE
JlenuTes S;; KpoMe TOro, TIOCKOIBKY S; u S; + 1 B3auMHO TTPOCTHI,
Si4+1 CONEPKUT XOTsI ObI OJWH HOBBIH IPOCTOI MHOXKHUTENDb (J1e/Iu-
resib ancaa 1 4+ S;). Tak kak S7 > 1, To S] comep:kuT B CBOEM
PAa3JIOXKEHUN XOTsT ObI OJINH IIPOCTOM MHOXKUTENB. OTCIOa MOCIe10-
BaTeJIbHO MMOJIydaeM, 9To g ¢ = 1,2, ..., 100 guciao S; comep:kuT
B CBOEM Pa3JI0YKEHUU XOTsl Obl ¢ PA3JIUYIHBIX ITPOCTHIX MHOXKUTEJIEH.
IIpm 7 = 100 3T0 maeT peleHne 3aIa4N.

KommenTapmit. B ob6o3HavueHnsIX peleHust BBIIE JIOKa3aHO,
ato Sjy1 = S; + Si2 — 4 Gasra.

Eciin B BepHOM pelllenun 1ocJIe OJIydeHnsl paBeHcTBa Sjy =

= S;(S; + 1) aenaercs BBIBOJ O HMOSBICHHH HOBOTO IPOCTOIO MHO-
JKUTENIsT 63 CChIJIKM Ha B3aUMHYIO MPOCTOTY wucea S; u S; + 1 —
cunmaerca 1 6asui.
BrImyKIbIit MHOTOYTOTBHUK pa3pe3aH HEeMepeceKaroIIMICs JINaro-
HaJIsIMKA Ha PaBHOOEIPEHHBbIE TPEYTrOJAbHUKHY. /[loKaXKuTe, 9T0 B 9TOM
MHOI'OYT'OJIbHUKE HaRAyTCs JIB€ paBHbIE CTOPOHBI. (A. I'pubanro)

Perrenne. [lokaxxem ymeeporcdenue 3a0awu WHIAYKIIAEH 110 KO-
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XLIII Bcepoccuiickast MaTeMaTHdecKass OJUMIINA/1a IIKOJIbHIKOB

JIAIECTBY T CTOPOH MHOI'OYTI'OJIbHUKA. Ba3a UHJIAYKIUAU N = 3 o4de-
Bugna. Tenepb BbiBeleM ymeeporcdenue st k-yroabuuka (k > 4),
npearnoJiarad, 9TO OHO BEPHO JIJId MHOTI'OYT'OJIBHUKOB C KOJIMIECTBOM
CTOPOH MEHBIIUM, JeM k.

Nrak, mycTh BBINYKJIBI k-yroJbHUK P pa3pe3aH HelepeceKa-
IONUMUCS JIMArOHAJISME Ha paBHOOE/pEHHbIE TPEyroJbHUKU. Pac-
CMOTpUM OJIHY U3 ITUX JAuaroHajeil, Hazosem eé€ d. lwmaronasn d
nemut P #a mBa mHOrOyrosibHuka P| n Po. ¥V KaxKmIoro m3 MHOTO-
YTOJIBHUKOB P 1 Py KOJIMYeCTBO CTOPOH MEHbINe k, U KaXKIblil u3
HIX paspe3aH HelepeceKaronMMUcs JHaroHajssMiu Ha paBHOOEIpEH-
Hble TpeyrojabHuKu. [lo HalleMy NpeIoIoKeHII0, B MHOTOYT0JIb-
nuke P mmeroTcs paBHble CTOPOHBI a1 U b1. Eciau nu ay, uu by ne
coBItagaeT ¢ d, To a] u by — cropons! P, u Halre ymeepotcdenue 10-
Ka3aHo.

WNHuade mycrs, HarpuMep, by coBnagaer ¢ d. AHAJIOrIIHO, B MHO-
royroyibHuke Po HaliyTcsi paBHbIE CTOPOHBI a9 U by, U ecjiu HU a9,
ou by He coBmajgaer ¢ d, TO ymeepoicdenue nokazaHo. Hakomerr,
ycThb, HapuMep, by cosmuagaer ¢ d. Ho Torma a; u ag — pa3invaubie
CTOPOHBI MHOT'OYTOJIbHUKA P, KaxK1as U3 KOTOPBIX paBHa d, TO €CTh
a1 u ag — TpebyeMast mapa CTOPOH.

KommenTapuii. 3a J0Ka3aTebCTBO YTBEPKIEHUS 3aJ1a9H
TOJIbKO B HEKOTOPBIX YACTHBIX C/IydasX pas0OueHuii Oa/uibl HE Ha-
YHUCJIAIOTCHA.

3a JI0Ka3aTeJIbCTBO yTBEPKJIEHUs] 3aJa9 JJId HEKOTOPBIX
HeGOoJIbINNX 3HaUeHnit k (KosmdecTBa CTOPOH) GAUIbl HE HAMHMCIIsI-
IOTCH.

BosMmoxkeHn u Jpyroit BapuaHT WHIYKITMOHHOTO PAaCCyKIEHUS,
B KOTOPOM HCIIOJIb3yeTcss (hakT O TOM, 4YTO B JIAHHOM pa3pe3a-
HUM (TPUAHTYJISIIMU) HAWJIETCs JUArOHAJb, JEJIsIasi BbILYKJIbI
N-yTrOJbHUK HA TPeyroJbHUK u (n — 1)-yrosbuuk. Eciau B BepHOM
pereHnn 3ToT haKT UCIOJIb3yeTcst 6e3 JoKa3aTeIbCTBA — OAJLIBL 38
9TO HE CHUMAIOTCH. ECHI/I 2Ke IIOIIBITKHM JOKa3aTeJIbCTBa 9TOI'0 CbaKTa
HE IPUBOJIAT K YCIIEXy — CHUMaeTcs 1 Gasu.

OKpY>KHOCTb W OIMCAaHa OKOJIO OCTPOYTOJBHOI'O TPEyroJbHU-
ka ABC. Ha cropone AB Bwibpana Touka D, a Ha cropone BC —
touka E tak, uro AC || DE. Toukn P u () na menbeit gyre AC
OKPY2KHOCTH w TakoBbl, ur0 DP || EQ. JIyau QA u PC nepeceka-

12



Peruonaspabrit atat, 20162017 y4uebubiii roa. Bropoit qeHn

ot npamyio DE B Toukax X u Y coorBercrBenno. /lokaxkure, 9To
/XBY + ZPBQ = 180°. (A. Kysneyos)

Pemenne. Tak kak derwbipéxyrojbauk ABC(Q Brnucan wu
AC || DE, nmeem /BEX = /BCA = ZBQA = ZBQX. Cie-
JIOBaTEeJIbHO, YeTbIpéxyrosbHuk X BFE(Q) Buucan, orkyna /X BQ =
= /XFEQ = /DEQ. Ananormuyso, derbipéxyrojbHuk Y BDP
suucan, u /PBY = /PDE. Tlo ycnosuto, PD | EQ. 3uauur,
180° = ZPDE+ /DEQ = /XBQ + ZPBY .

... B

Puc. 3

Takum obpazom, /XBY + /PBQ = /XBP + 2/PBQ +
+ ZQBY = ZXBQ + £ZPBY = 180°.

Kommenrtapuii. [lokazano Tonbko, uro Touku X, B, FE, Q
(umm Y, B, D, P) nexar Ha OJHON OKPYKHOCTH — 3 BaJLia.
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11 kJmacc

11.5. Omer mapucosas mycryio Tabmauiy 50 X 50 m Hammcasa CBepxy OT
KaXKJIOro CToJIbIa U CJIeBa OT KaXKJoil cTpokm 1o umciy. Oxasa-
Jioch, uTO Bce 100 HaIMCaHHBIX YUCes PA3JINIHbI, IpuieM H0 13 HUX
paIOHAIBHBIE, & OCTaJIbHbIe 50 — UppalnoHaJIbHbIE. 3ATEM B KaXK-
JYIO KJIETKY TaOJIAIbI OH 3AIUCAJI IPOU3BEJICHUE YHCe/, HAIlUCAH-
HBIX OKOJIO €€ CTPOKH U €€ croJibia («rabiuia ymMHOXKeHus > ). Ka-
KOe HambOoJIbIIIee KOJUYIECTBO MMPOU3BEICHU B 9TON TabJ/IHMIe MOT/IN
0Ka3aThCs PAIMOHAJBHBIMU IHCJIAMU ! (O. Iodruncrut)

OrBer. 1275 npousBe ieHNAIA.

Pemenune. Cuauasia mMoKaxkKeM, YTO UPPAIUOHAJBHBIX YHCEJT B
Tabsuie He MeHbie 1225. IIpeamosokumM, ITO Cpeau PaloHaIb-
HBIX YHCEJI €CTh HOJIb U OH BBIIIUCAH y BEPXHEH CTOPOHBI TabJINIIBI.

[IycThb B/IOJL JI€BOW CTOPOHBI TAOIUILI BLITUCAHO T UPPAIUAO-
HaJIbHBIX U 50 — 2 pannoHaJbHbIX dnces. Torja BoJib BeEpXHE CTO-
POHBI BhITHCAHbBI 50 — & UPPAIMOHABHBIX U T PAIMOHAJIBHBIX TUCE
(cpesm KOTOPBIX €CTh HOJIb). 3aMEeTHM, YTO IIPOM3BEJ/[CHIe HeHYJIe-
BOI'O PAIMOHAJBHOIO U UPPAIMOHAJBHOIO YUCE] BCErJa UPPAIMO-
napro. Torma B Tabmure ecth Kax MuanmyM z(z — 1) + (50 — z)?
UppaIMOHAIBLHBIX dncesl. 3ameTuM, uto f(x) = z(x — 1) + (50 —
— x)? = 222 — 1012 4 502. Bepumma mapabonsi f(z) maxoauTcs B
touke 101/4 = 25,25, nosromy MuHEMasbHOE 3HadYenue f(z) B Ie-
JIOU TOYKE JIOCTUTAETCS IIPU & = 25 U OHO PaBHO 25-244-252 = 1225.

Ecin ke HOJIb 3aMEHUTH HEHYJIEBBIM PAIMOHAJIBLHBIM YUCJIOM,
TO KOJIMYECTBO UPPAIMOHAJIBHBIX YHCEJT MOYXKET TOJbKO YBEJIUINTH-
cs. I[losromy B Tabsuie B Jir0OOM cirydae He MeHee 1225 mpparmo-
HaJIbHBIX 4ucesl. 3HaduT, B Tabauie He 6osee 2500 — 1225 = 1275
pPanmuoHaJbHBIX IHCEJI.

Poeuo 1275 panuoHaJbHBIX 4YmcesJ B TabJMIE MOXKET OBITb,
HaIlpuMep, B TakoM cjy4ae. BJojb JieBOfl CTOPOHBI CTOAT HHC-
aa 1,2,...,24,25,v/2,2v2,...,25v/2, a Bronb BEPXHEN CTOPOHBI —
ancia 0, 26,27, . ..,49,26v/2,27v/2, ..., 501/2. Torna uppamnuonaib-
HBIMHI GyLyT TOIBKO 25 - 24 + 252 = 1225 nponsseienuii HeHyIeBOro
PAaIMOHAILHOTO U UPPAIMOHAIHLHOTO TUCET.

Kommenrtapwmii. Tosbko BepHbIit orBeT — () 6aII0B.
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Peruonaspabrit atat, 20162017 y4uebubiii roa. Bropoit qeHn

JlokazaTebCcTBO TOrO, YTO pAaIMOHAJBHBIX 4YHCeJ He 00-
jiee 1275 — 4 basuia.

Eciin nokazareibcTBO MPOBEIEHO JIUINL B 9aCTHOM CJIydae, KO-
/12 BJIOJIb JIEBOI (MJIM BEPXHEH CTOPOHBI) CTOMT PABHOE KOJIMIECTBO
PAIMOHAIBHBIX U UPPAIUOHABHBIX UUCET — 38 3TY YaCTh PEIICHUSI
craBurcs 1 6asur BMecTo 4.

Hepasencrso x(z — 1)+ (50 — )% > 1225 (mmm skBuBaIeHTHOE)
HCIIOJIb3yeTcs 663 MOKa3aTeIbCTBA — CHIMAETC 1 OaJ.

Bepubrit ipumep, MOKa3bIBAOIIIT, 9TO MOIJIO OBITH POBHO 1275
paIMoOHAIBLHBIX duces — 3 OaJia.

ToJibKO IpUMep U3 HEHYJIEBBIX YHCEJI, TOKA3BIBAIOIII{, UTO MOT-
JIo 6BITE poBHO 1250 parmoHaJIbHBIX dnces — 1 6aJu.

VTBepKIAeHNE, YTO POU3BEJICHNE HEHYJIEBOTO PAIMOHAILHOTO
U UPPAIMOHAJBHOIO YUCEeST UPPAIMOHAIBHO, MOXKHO HCIOJIB30BaTh
0e3 JI0Ka3aTe/ILCTBA.

Eciin 310 yTBEpK IeHNE CYIIIECTBEHHO UCIIOIB3YETCsI ISt JIFOOBIX
(He 00s13aTEILHO HEHYJIEBBIX) 9IHCEN (TO €CTh UCIOIB3YeTCs HeBep-
Hoe yTBepxK/enne!) —3a 3ajady craBuTcs He Oosiee 2 GaJLIOB.
Yerwipéxyronbank ABCD Bhucan B OKPYKHOCTb I ¢ IleHTpOM B
touke O. Ero nuaronamu AC u BD nepneH uKyIspHBI U TIepece-
KarTcsd B Touke P, npuuém Touka O JIeXKUT BHYTPU TPEyTrOJbHIKA
BPC. Ha orpeske BO Bwibpana Touka H Tak, auto /BHP = 90°.
OKpY>KHOCTb W, ONMUCAHHAsT OKOJIO Tpeyrojbuuka PH D, BropuaHO
mepecekaeT otpe3ok PC' B Touke ). Jokaxkure, uto AP = CQ.

(A. Kysneyos)

Pemenne. Ilposeném B okpyxkuoctu I' mmamerp BT (cwm.
puc. 4). Bamerum, uro ZPDT = /BDT = 90°. Bnauur, ZPHT +
+ ZPDT = 180°, To ectb TOUKa T JEXKNT Ha OKPYKHOCTH w. Ilo-
sromy /PQT = /ZPHT = 90°, u uernipéxyronbuuk PQT D — mpsi-
MOYTOJIbHUK.

PaccmoTrpum obriuit cepeiuHHbBIN TEPIIEHINKYIISAD £ K OTPEe3KaM
DT u PQ. On upoxonut dyepe3 O, a 3HAYUUT, SIBJISIETCS U CEPEIUH-
HBIM TepreHauKyasapom K AC. 3uauut, orpesku AP u C'Q) cumer-
PUYHBI OTHOCUTEJIBHO ¢ U TIOTOMY PaBHBL.

KommenTapwuii. /lokaszano, 9To onmcaHHas OKOJIO TPEYTOJib-
nuka PH D oKpyKHOCTh IIPOXOIUT 1Uepe3 TOUKY 1’ Ha OKPYKHOCTU
okpyzkHOCTH I'. JMaMeTpasbHO MPOTUBOMOJIOXKHYIO ToUuke B (wmin,
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B r
H
O W
a2
4
u |
D T
Puc. 4

SKBUBAJIEHTHO, Takylo TouKy 7' Ha okpyzxuoctu I, uro DT || AC) —
3 baura.

Ha mockocTn mpoBeIeHO HECKOJBKO MPSAMBIX, HUKAKUE JIBE U3 KO-
TOPBIX He TapaJsule/bHbl U HUKAKUe TPU HE MPOXOJST Yepe3 OJIHY
TOUKy. Jlokaxkure, 9T0 B 06J1ACTIX, HA KOTOPbIE IPSAMbIE IO/ IETIIN
ILJIOCKOCTb, MOXKHO PACCTaBUTH IOJIOYKUTE/bHbIE YUC/Ia TaK, ITO-
Obl CYMMBI 9HCEJl 10 00€ CTOPOHBI OTHOCUTEILHO JIIOOOH U3 Ipo-
BEJAEHHBIX IPAMBIX ObLIN PABHBI. (0. Opaos)

lizg

Pemenne. O6o3naduum 1mpo-

BeJjIéHHBIE TIpsiMble £1, {9, ..., I,
YIOPSIZIOYME WX HaIPaBJIEHUsI IO
qacoBoil crpenke (cM. puc. 5).
DopmasbHO ITO O3HAYAET CJIELYIO-
mee. PaccMoTpuM mpon3BoJIbHYTO
touky rockoctu O. ITposesnem we-
pe3 Heé IpsiMble, NapaJliesbHbIe
HAIMM, 3aHyMepyeM UX 110 9aco-

BOil CTpeJike, a MOTOM IPUCBOUM
HAIIUM [IPSIMBIM Te YK€ HOMepa, KO-
TOPBIE MTOJIYYUIN COOTBETCTBYIONIAE UM HOBBIE IIPSIMBbIE.

Cpenn obacTeil, Ha KOTOPBIE HAIMH MPIMbIE PA3PE3AIN TLIOC-
KOCTh, €CTh 21 OECKOHEUYHBIX KYCK06; 00O3HAYUM HUX IO YACOBOI
crpesike S1, So, ..., So, Tak, uro npsiMast £; pasjesser Kycku S; u
Si+1, & TaKkKe KyCcKH Sjpn U Sitpnt1. (31ech 1 gaee Mbl cunTaeM,
uro Sopt1 = S51.)

st nagama Bo Bce obsacTu (KOHEUHBIE W OECKOHEYHBIE) TO-
crauMm 1o 1. Jljst kaxkyoit npsimoit £; 0bo3HaunM depe3 X, pas-
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Peruonaspabrit atat, 20162017 y4uebubiii roa. Bropoit qeHn

HOCTb CyMM 4YHCEJI CIIpaBa U CJiIeBa OT ZZ (MbI CHuTaceM, 9TO KYCKH

S; 1 Siyn+1 7Aexar ciesa ot {;). Ecim ¥; > 0, To npubasum 1o % b

K gHcIaM, cTosimmM B S; 1 Sjy14p. lpu aToM Bee uncna X; npu
J # 1 He M3MEHWJIHCh, IIOCKOJIbKY obmactu S; U St 14y JI€XKAT 1O
pasHble CTOPOHBI OTHOCUTEILHO JII000i npsiMoil, kpome £;. Huciio
JKe Y; CTajio paBHO Hy/r0. AHajorudHo, eciu Y; < 0, To npubaBuM
o % |X;| x unciaam, crogmum B S; 11 1 Sjyp; OIATH K€, X; CTAHET

paBHa 0, a ocTajabHbIE Y HE U3MEHSITCH.

TaxumMu onieparussMy Mbl ITOCIEIOBATEILHO CIEIAeM KazKI0e d;
PaBHBIM HYJIIO, He MEHSSI OCTAIbHBIX.

3ameuyanue. B HEKOTOPBIX pabOTaxXx MOMNKET MPOUCXOIUTH I0-
ITBITKA KOPPEKITUN KAKON-TO NCXOTHOM PACCTAHOBKH IIyTEM J10H6aBIIe-
HUS OTPUIATEIbHBIX YHCEN K 9UCIaM B 00JacTsX. B momobuom pe-
IIIEHNN HY?>KHO OY€HDb TIIATEJIHHO CJIEIUTh, 9TOOBI UTOTOBBIE YHCIA
B 00/IaCTSIX OCTABAJIUCH TIOJIOXKUTETLHBIMI; OOBITHO JIOOUTHCS 3TOTO
JOCTATOYHO CJIOXKHO.

Kommenrapuii. Eciu B pabore nperbsBiieH aJrOPUTM, 110
uToram padoThl KOTOPOI'O BO3MOYKHO MOSABJIEHNE HEIIOJIOXKUTETbHBIX
qrces B 00/1acTaAX — He OoJiee 2 OAJIJIOB 3a 3aJ1ady.

Nznaganbno wa cron kiaaayT 100 kapTodek, Ha KaXKI0W U3 KOTO-
PBIX 3aIMUCAHO TI0 HATYPAJIbHOMY YHUCJIY; ITPU STOM CPEJIU HUX POBHO
28 KapToYeK ¢ HEYETHBIMU YMCJIaMU. 3aTeM KarKIyi0o MUHYTY IIPO-
BOJUTCA ciemylomas mporeaypa. Jlms xaxapix 12 Kaprodek, Jie-
JKAIUX Ha CTOJIE, BHIUUCJIAETCA ITPOU3BEICHUE 3allMCAHHBIX HA HUX
quCesl, BCE 9TU MPOU3BEIEHUS CKJIAIBIBAIOTCS, W MMOJYIEHHOE YUCIIO
3aIMCBIBAETCS HA HOBYIO KAPTOUKY, KOTOpas J00aBJIsSIeTCs K JIeXKa-
muM Ha cToje. MoxKHO i BhIOpaTh ncxomuabie 100 umcesn Tak, 9To
JJIs JIIODOT0 HATYPAJIBHOTO d Ha CTOJIE PAHO WJIN MO3/IHO HOSBUTCS
KAPTOUKA ¢ THCIIOM, jessimunmcst Ha 297 (M. Bozdanos)

OTBer. Her, mHennas.

Permnenue. Ecin B HEKOTOPBIN MOMEHT CPeIN YUCETT Ha KAPTOU-
KaX eCTb POBHO k HEYETHBIX, TO CPeIu MPOU3BEJICHUIN 1uncesr mo 12
POBHO C%z HEUYETHBIX; ITO9TOMY YHCJO Ha OYepeIHON M00aB/IsSIeMOii
KapToYKe Oy/IeT HEIETHBIM POBHO TOTJA, KOT/A C’]%Z HEeIETHO (M TO-
raa k B 9Ty MUHYTY yBEJUYUTCS HA 1).

Herpynao 3amMeTuTh, 9TO 9HCIO C21§ HEYETHO (3TO Creyer u3
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XLIII Bcepoccuiickast MaTeMaTHdecKass OJUMIINA/1a IIKOJIbHIKOB

TOT'0, YTO CTEIIeHU JABOMKM, BXojdmue B 28-27-...- 17w 12-11-...-1,
pasubl). lasee, OCKOIBKY 021§+t = 82 i ng i gg gg i g 'C21827
IIOJTyaeM, ITO HamMeHbIIee ¢, IPU KOTOPOM 02182 ¢ Y€THO, paBHO 4.
Nrak, KoJindecTBO HEUETHBIX YHUCET HA KAPTOUKaX OyJ1eT pacTu, 1mo-
Ka He jocTurHeT 32 (Ha 4-ii MEUHYTE), & II0CJIe STOr0 Ha KapTOvKax
Bcerja Oy/ieT pOBHO 32 HEYETHBIX UUCTIA.

Paccmorpum uwmciia na xkaproukax mocie n > 4 munytT. 1lycTb
Ty, —cyMma Bcex mpousBelieHnilt 12 u3 stux gwmcen, a D, — cym-
Ma Bcex IpousBefeHnit 11 u3 stux uucesn. Hucno 1,41 oramdaercs
ot Ty, npubaBjieHreM BCeX IIPOU3BeIeHMIT 110 12 Yucesi, cpeju KOTO-
PBIX €CThb TOJIBKO UTO J0OaBJIEHHOE, TO €CTh npubdasjenueMm 1y Ep;

urak, Tp11 = Ty + EnTyn = Tn(1 + Ey). 3ameTum mpu 9TOM, 9TO

E, = C’%zl (mod 2) npu n > 4, a uncio C%zl = % . C%% 9ETHO.
SuauuTt, npu n > 4 unucio 1 4+ F, He4YTHO, U CTeleHb JBONKHU, HA
KoTopyto gesmurcs Ip,41, pPaBHa CTelleHW JIBOMKH, Ha KOTODYIO Jie-
gurcs T;,.

Bribepem Tenepn d Tak, 9T0OOBI IMOC/IE MATON MUHYTHI HA OIHO
U3 Yuces Ha KapTOYKaX HE Je/JMJIOCh Ha 2d; B YaCTHOCTH, TOJIBKO
qro j1obaBieHHOe Yncio 1) Takke He OyJET JICJIUTHCS HA 24 3pa-
4nT, u Bce uynciia 15, T, . . . He OYIyT JeuThCsd Ha 2% a 510 B TOUHO-
CTH 9HCJIa, HAIIUCAHHBIE Ha KAPTOYKaX, J00ABJISIEMbIX IIOCJIE IISITON
MuHYTHI. MTak, Ha KapTOYKaX HUKOT/A HE MOSIBUTCS YUUCJIA, JEJIis-
Ierocst Ha, 2d,

KommenTapwmiit. Tosbko BepHbIit oTBeT — () 6a/II0B.

Onucano, B KaKUX CJIydasxX YUCJIO Ha J100aBJIsIeMOil KapTOUKe
HeuéTHO (Halpumep, Kak B epBoM abszarie perenusi) — 1 GaJur.

JlokazaHo, 9TO, HAUUHAS C TATON MUHYTBI, JOOABJISIIOTCS TOJIb-
KO YéTHBIE Yncia — Jobapisiercs eme 1 6aJwi.
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