COGOpHUK COMEPKUT MATEPHAJIBI 171 TpoBeeHust 1I-ro (MyHUIMNAIL-
Horo) srana XXXVI Beepoceniickoit onmMmansl MKOJIBHUKOB 110 Ma-
TemaTuke B MOCKOBCKOI obisracTu. 3ajaHusi MOJATOTOBUJIM JIEHBI ZKIO-
pu MockoBckoit 00/IaCTHOM OJMMINAJIBI ITKOJBHUKOB 110 MaTeMaTH-
ke H.X. Araxanos, I.W. Borganos, O.K. Iommunckuii (Mockosckuii
dusnKo-TeXHIIECKUI HHCTUTYT (NOCYIaPCTBEHHBI yHUBEPCUTET)).

Sagaun 10.1 u 10.4 npeyoxkerns: M.B. Mypalikusbim.

Penenszent: B.B. Tpymmm.

Kowmmbrorepusrit maker nogarorosmwm K.B. Yysunun, .M. Boraanos.

*

¥YBarkaemble KoJiseru!

B coorBercrBun ¢ pernamentom nposenenus Beepoccuiickoit osmm-
nuajpl IMKOJIHHUKOB 110 MaTeMaTHKe, PEKOMEHIyeM IIPU IIPOBEPKe paboT
OTICHUBATD:

[IpaBUWJIbHOE peIeHne B 7 OaJLIOB;

peltenue ¢ HegoueTamMu — 5—6 OAJIIOB;

PeIIeHNe C IIPOILYIIEHHBIMU BayKHBIMU CJIydasMu, JUOO0 C JOKA3aHHBIM O
HUM U3 1ByX (60Jiee CI0KHBIM) yTBEpKIeHni 3amaun — 4 Gaa;
PaCCMOTPEHUE OTIEIbHBIX BAXKHBIX CJIyIAEB IIPU OTCYTCTBUM DEITEHUsT —
1 6as;

JIOKA3aTeIbCTBO BCIIOMOTATEIBHBIX YTBEPKICHUIT, IIOMOTAIOIINX B PeIlre-
HUU 3372491 — 2—3 OaJuia.

Pabora BoimosHsieTCsT B Tedenune 4 9acoB, ydanuMucs 6 KjaccoB —
3 JacoB.

Bompocer o oprarmzarun mpoBeIeHNs OJIMMITHAIBI, €€ COIEPAKAHIIO
7 OleHKe paboT yJaCTHUKOB MOXKHO 3a1aThb 6 mexabps 2009 r. ¢ 9.30
110 17.00 no resnedony (495) 408-76—66.

Cornacuo ITosnoxennto o Bcepoccuiickoil osmuMIinajie IMKOJIbHUKOB,
o0eINTeIIMIA My HUITUIAJIBHOTO ITAIIA, SABJISIOTCS Y YACTHUKY, HAOPABIIIHE
HanbOJIbINIEe KOJIMIECTBO DAJUIOB MPU yCJIOBUH, 9TO KOJIMIECTBO HaOpaH-
HBIX UM 0AJIJIOB IIPEBBINIAET IOJIOBUHY MAaKCHMAaJIbHO BO3MOYXKHOI'O KOJIH-
JecTBa 6aJIJIOB, TO eCcTh He MeHee 18 6aJsoB. BaxXHO OTMETHTH, 9TO KakK
no6eIUTeISIMA, TAK U IPU3EPAMU OJMMIINAIBI B KarK0# napasuieman (6-11
KJIaCCOB) MOIYT CTATh HECKOJBKO YYACTHUKOB — BO3MOXKHO, HAOPABIINX
pa3HOEe KOJIMIECTBO DAJLIOB, MMOCKOJIBKY PACXOXKIECHUE PE3YJIbTATOB JIBYX
IIIKOJIbHIKOB B HECKOJIBKO 0aJIJI0B MOYXKET OTPAXKATh TOJBKO YMEHUE OIHO-
ro U3 HUX 0OJIee YeTKO 3aIlUChIBATH perenns 3a1a4d. OIHAKO, KOJUIECTBO
nobeauTesieil U IpU3EpoB He JOJKHO IpeBbinaTh 25 % or obmiero yucia
YIACTHUKOB OJIMMITHAHI.

IToaTomy pexomendyemasn cxema ornpejesieHust modeuTe el U MPU36-
POB TaKoOBa: MOOEINUTENIIMIA OJUMITAABI CTAHOBATCS JIyUIIUi MTKOJIbHUK
B IIapaJijiesin, a TaKyKe yIaCTHUKU, OTCTABINNE OT Hero Ha 1-3 6aJjia, npu
yCJIOBHUM, 9TO OHM HAOpaJju He MeHee 18 0aJIoB. YUaCTHUKH, § KOTOPBIX
cyMMa HabpaHHbIX Gajutos cocrasiger 60 %90 % ot Jyiyuimero pesyJbTa-
Ta, CTAHOBSATCS IPU3EPAMU OJIMMITAAIBI.

Buumanue! [Ipuseennbie perenus He ABJISAIOTCS €IMHCTBEHHO Pa-
BWIbHBIMU. KpoMe Toro, oreHka 3a 3a/1ady He JIOJKHA 3aBUCETH OT JJIH-
HBI PEIIeHns WIN ero PalnoHaJIbHOCTU. B TO Ke Bpems, B 0 6asIoB ore-
HUBAETCsl «PelleHney 3a/a9u, IIPU KOTOPOM HCITOJIb3YeTCsl JIOKA3bIBAEMOe
yTBepKIeHne (Hanboiee IacTo 3T0 BCTPEIAETCs B TEOMETPUH: HATIPHMED,
HYKHO JIOKa3aTh, YTO TPEYTOJbHUK PABHOCTOPOHHUIL, & PEIIeHNEe HAUMHA-
ercs co cioB «Ilycrs AABC — paBHOCTOPOHHHUIL. . . » ). CyImecrByer psi
3a/la4, B KOTOPBIX OTBET BBHIOMpAETCs M3 JBYX BAPHAHTOB (HALPUMED, B
3ajiayax ¢ BompocoMm «Bepwo . ..», «Moxer ym...» wm «CyrmiecrBy-
eT Ju. .. »). B Takux 3a7auax TOJBKO yTaJaHHBIH IPABUIIBHBIN OTBET 6e3
00'bsICHEHMI, KAK IIPABUIIO, orleHnBaeTcs B (0 6asI0B.

Pemienue 3a7a4 Ha HaXOXKJeHUE HAUOOJIBINETO (HAUMEHBIIErO) 3HA-
JeHUs KAKON-INO0 BEJIMUIMHDBI BKJIIOUAET B ce0sl JABa IIara:

1) JoKazaTesbCTBO TOTO, YTO ITa BeJMYUHA He GoJbiine (He MeHbIIe)
HEKOTOPOro uncia («OIEeHKa );

2) HOCTpOEHHE PUMEPA, MOKA3BIBAIONIErO JOCTUKUMOCTD ITOIO 3HA-
4yeHus («upumeps ).

B rakux 3ajauax, Kak IpaBUJIO, TIEPBBIH Al PEIeHUs OTIEHUBAETCST
B 4-5 6as10B, BTOPOIT mar — B 2—3 baJuia.

Ciiestyer y9uThIBaTh, 9YTO IMKOJBHUKHU, BIIEPBbIE TPHHUMAIOIINE yIa-
cTHe B OJINMITHAJIE, OCODEHHO ydJaIuecs 6 Kiacca, He yMeOT 9eTKO 3alll-
ChIBaTh OObsICHEHUS B cBOMX perteHnsax. [losromy B 67 Kjaccax Hy»KHO
OIIEHUBATH CTENEHDb TIOHNMAHUS PEIIeHNs, a8 He Ka9eCTBO €ro 3aIucu.

Kenaem yenewmnot pabomoi!

*



B 2009-2010 yue6rom romy IIT (permonansusiii) sran Beepoccniickoit
OJIMMIIHAIBI TKOJIBHUKOB 1o MaTemaTuke B Mockosckoit obmactu (Moc-
KOBCKasi 00JIaCTHAsI MATEMATHIECKasl OJUMIINAa) OyIeT mpoBeeH 19 sH-
Bapg (1 Typ) u 20 ausapsa (2 Typ) 2010 r. miug ygammxca 8-11 kiaccos.
Cornacuo [Tosoxenuto o Beepocceniickoit osimMnuaie mKoJIbHAKOB, YIACT-
HUKAMHU PErHOHAJILHOTO STAIA SBIISTIOTCS:

— IKOJIBHUKH, SIBJISIONTUECS MO0 IUTESIMI U IIPU3EPAMU PETHOHAI b=
HOT'O STAIA OJUMIIHABI TPEIbIIYIIETrO rojia;

— mobenuTeN M U MPU3EPHI MyHUAIAIIAILHOTO ITANa OJIMMIINAIBI TEKY-
ero roja.

K yuactuio B MockoBCKOil 00/1aCTHON MATEMATHIECKONH OJIMMITAAIE
JIOILYCKAIOTCs TOJBKO ydaluecss 00pa3oBaTesbHBIX yapexK neHuit MocKoB-
CKOIT 00J1aCTH.

st oprarm3anuu OOJACTHON OJIMMINMAIBI OPTKOMHUTETHI MYHUIIU-
[TaJIbHOTO JTAIA OJUMIINAJIBI O0S3aHbBI IPEJIOCTABUTH MPOTOKOJIBI MYHU-
[UITATFHOTO JTAla OJUMINAILI U OTIPABUTH 3adBKYy Ha ydactue B Mu-
HUCTEPCTBO 0OpazoBanusa MoCKOBCKOIT 00/IacTH TI0 3JIEKTPOHHOMY aJIpecy
obsh_obraz@mail .ru (Bapiaxosa Jlapuca Muxaiinosna).

*

(© Araxanos H.X., Borganos N.1., [Tommmnckuit O.K., 2009
© Borpmanos N.U., Yysmwimn K.B., maker, 2009

XXXVI MockoBckasi objiacTHasl MaTeMaTHIeCKasl OJIIMIIHA/1a,
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6 kJ1acc

BameTnM, UTO B JABYXOyKBeH- Tlenb |1 Ky6uk: |2 KyOuK:
HBIX COKDAIIEHUAX JIHEN Hemesn nenemu | BBITPY | HCT
BcTpedaeTcss Bocemb Oyks: I, H, IH I H
B, T, C, P, Y, B. Ham Hyx)HO BT B T
HAIMCATH [sITh U3 HUX HA OJHOM CP P C
KyOHWKe, a OCTaBIIHECT TPU — HA 9T q T
JIPYTOM. DTO MOXKHO CJIEJIATh TaK, T I T
KakK IIOKa3aHO Ha puc. 1. CB B c

3ameuanue. llpenbsBien- BC B e
HBI mpumep ejauHcTBeHeH. Jleii- Puc. 1

CTBUTE/IbHO, HY>KHO HAIIUCATD
8 OyKB Ha 8 I'paHsaX, IMO3TOMY KayKIyIo OYKBY IPHUIETCS HAIHUCATD
TOJILKO ofauH pa3. ajee, eciim Ha KyOmke x HammcaHa Oyksa T,
To Ha Japyrom (y) obssanbl O6biTh O6ykBbl B, Y u II, Torma wa x
npugercst Hamucatb C u H, a Torma Ha y J02KHBI ObITH eie P u B.
Suaunt, uath 6ykB b, B, II, P, Y no/kHbl OBITH Ha OMHOM KyOHKe
(oueBnzHO, Ha niepBoM), a 6yksel H, C u T — Ha BTOpOM.
KommenTapwmii. [IpaBuibubiii mpumep — 7 6aJLI0B.
Otser. Hampuwmep, 333-(3+3)+33 : 3 = 2009, 2222 —-222+2-2-2+
+2:2=2009 wm 5-5-5-(54+5+5+5:5)+5+5—5:5=2009.
Kommenrapuii. Jloboit mnpaBuibHbI mpumep — 7 6aJjIoB.
JItoboit mpumep Gosee, yem ¢ 12 mudpamu — 0 6aLIOB.
[IpemmosoKuM, 9TO TaKUX IUPOXKHBIX HE HAILIOCh. 10 ecTb, ecjn
nupoxkuoe cromwno N pybuteit, To Ilera moxkyman aubo N — 1, jm-
60 N + 1 Takoe nupoxkaoe. Torna 3a IUpo:KHbIE TAKOro copra Ilers
wiarut 6o N (N — 1) py6ueii, 6o N (N +1) py6ueii. Ho kaxkioe
U3 TaKUX YUCEN SIBJISIETCS I6THBIM (KaK IIPOU3BEJICHIE JIBYX MOCIE-
JTIOBATEJILHBIX HATYPAJIBHBIX THCEJT). SHAUNT, 38 MUPOKHDIC KazK10-
ro copra Ilerst mwrarnn 4érrnoe dmciao pyoseii. Ho Torma u 3a Bce
MUPOXKHBIE OH 3aILIaTujl Obl 96éTHOE 4Ymcyio pydsteit, a dmcio 2009
HeuéTHO. [IpoTuBOpETmeE.
[Tonoiiner, manpumep, Takoit Habop rupb: 1 k1, 2 kxr, 5 Kr n 10 k.
B Tabsmuiie na puc. 2 moka3aHno, KaK CTABUTH I'MPH Ha YAIIKU BECOB.

6.5.

XXXVI MockoBckasi objiacTHasl MaTeMaTHIeCKasl OJIIMIIHA/1a,

(ITpexnosaraercst, 9TO B3BEIIMBAEMbIN TOBAD HAXOJUTCS Ha JIEBON
Jalke BECOB. )

3ameuanne. Ilpenbssien- Macca | Jlesas | Llpasast
HBIIl TIPUMEDP HE eUHCTBEHEH. ToBapa | wamKa | Jarmka

Komvmmenrapmuii. IlpaBuib- 1 1
HBIIE IpuMep 6e3 0O0CHOBAHUSI — 2 2
5 6aJLI0B. 3 142
JlokaxkeM BHadYaje, UYTO HEJIb3sl 1 1 5
00OMTUCH MEHBIIIE, 9YeM 8 JIeCeHKa- 5 5
mu. /leficTBUTEIBHO, TIOCTIE BBIpE- G 511
3aHUS OJIHON KJIETKU B KBaJpare - 519
ocranercst 48 KaeTok. Jlerko mpo- 3 10
BEPUTH, 9TO JIECCEHKA MOT'YT COCTO- 9 1 10
arb us 1, 3, 6, 10, 15, 21, 28, 36, 45, 10 10
55 W T.JI. KJIETOK; IIPU 3TOM YHUC- 11 011
JI0 48 IOJIPKHO JeJIMThCS Ha KOJIH-
9ECTBO KJIETOK B JIECEHKE. JHAMUT, 12 10+2

HAIIN O/INHAKOBBIE JIECEHKH, Ha KO- Puc. 2

TOpble pa3pe3aercd PUrypa, MOIYT COCTOSTH MAKCUMyM u3 6 Kiie-
ToK. Ha puc. 3 nokazano, Kak paspesarb QUIYPY, HOJIYIaeMYIO yIa-
JIEHUEM W3 KBaJpaTa 7 X 7 MeHTpaJbHON KJIeTK!, Ha 8 JIECEHOK, CO-
crosmux u3 6 KJIeTOK.

KomvmmenrTapmuii. IlpaBuibHBIE OTBET 1
npuMmep 6e3  J10Ka3aTeabCcTBa MHHUMAJIbLHO-
ctu — 3 Gasura. X
Puc. 3
6
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Ecnu cymma nByx maTypaabHbix gucse pasna 2009, To omHO U3 HUX
qérHOe, a apyroe HedéTHoe. Ecau K 4éTHOMY 1ncity npubasuthb 50,
[TOJIY IUTCs IETHOE YUCTI0, & €CJIU K HEUETHOMY JuCTy pubaButh 50,
[TOJIYIATCST HEYETHOE THCJIO. A IMpoU3BeieHne YETHONO U HEIETHOIO
YUCENT IOJIZKHO OBITH YMCJIOM YETHBIM M TIO9TOMY HE MOXKET OKAHYHU-
BaTbes Ha 2009.

Oretr. Hanpuwmep, 2020 — 11 = 2009 uau 2003 4 3 - 2 = 2009.

KomMmmenrTapmii. JIro60it mpaBuIbHBIN mpuMep — 7 6asIoB.
Orser. 1/12.

OT MaMbl CBIHY JOCTAJIACh YE€TBEPTh OT TPETHU ee MUPOTa, 3Ha-
qut, 1/12 gacrb €€ mupora. OT malbl ChIHY JOCTAJIUCH J[BE TPETU OT
BOCBMOIi 4acTH €ro nupora, T.e. rakxke 1/12 gactb ero nupora. 3Ha-
9UT, HE3ABUCUMO OT TOTO, KaK BHAYAJIe POAUTENN TTOMETUIN IHIPOT,
cbiHy Jocranercs 1/12 or Bcero nupora.

Komvmmenrapmuii. IIpaBuibHBIil oTBeT 6e3 00OCHOBAHUST WU C
HEBEPHBIM 000CHOBaHUEM — 2 GaJuia.

O mH M3 BO3MOXKHBIX MPUMEPOB TOKA3aH HA
puc. 4.

3ameuanue. CymecTByIOT U APYTHE TPHU-
Mepbl pa3pe3aHus.

Kommenrapuii. Jloboit npaBuibHbBIN
npumep — 7 6asioB. Ecin B paspesaHnu ectb
OJIMHAKOBBIE (DUTYPKU, IPSIMOYTOJIbHUK (KBa/I- Puc. 4
pat) wim Gurypku, cocrosimmue 6osee, dem u3 5 KieTok — 0 6asios.
Orgert. 1 win 2 pasa.

[Tpemmonoxkum, aro Buman-Ilyx 6ot B roctax y Ma-la B
KaKou-To JieHb HOsiOpsi, HO He 1 m He 30 umcia. Tak Kak 3a jBa

[TOCJIEIOBATEIBLHBIX JHSI OH XOTsl OBl pa3 xommsa K llsraduky, To B
MpeabIAYIIN JeHb OH ObLI 00si3aH 1mobbIBaTh y Ilsrauka, u B cie-
Ayrommit nerb nocite nocemtennst Na-Ma on Takzke M0/KeH ObLIT TO-
oeBaTh y Ilaradka. Ho Torma B 9Tu Tpu mocjieq0oBaTeIbHBIX JH OH
HH pa3y He ObLI B rocTax y Kposmka, 9To IPOTUBOPEYUT YCJIOBUIO.
Suauut, Bunnu-Ilyx mor 66Tk B rocrsix y Ma-Wa He Gosblie aByX
pa3 (rosbko 1 u 30 HOsAGPsI).

XXXVI MockoBckasi objiacTHasl MaTeMaTHIeCKasl OJIIMIIHA/1a,

ITokaxkeM, 9TO OH MOT OBITH B M'OCTAX KaK OIUH, TaK U IBa Pas3a.
O6ozuaunM npuxoisl B roctu K Kpomuky — K, k Ilsarauky —I1,
Na-Na— .

Omuu pa3 oH MOr HoOBIBaTh B rocrax y Ma-Ma ciaemyrommm
obpazom: UIIKIIK. .. IIKII. J/Isa paza oH MOr MOOBIBATDL B IOCTSIX Y
Na-UNa caenyromum obpazom: UITKITITKITKII. . . TIKTIN.

KommenrTapwmii. /lokasamno, yro Bunnu-Ilyx 611 y Wa-la we
boJiee 1BYX pa3 —4 6asna. Ilpu orcyTcTBUM 3TOI OLIEHKH 3a KazK-
Jplit 13 npuMepoB (Ha 1 mam 2 pasa) —mo 1 Gaswury. [IpaBmibnas
OIIEHKA, C OJHUM M3 IIPUMEPOB — 5 OAJIIOB.
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OrBetr. Hampumep, 999 + 999 + 9 4+ 2 = 2009, 2222 — 222 + 9 =
=2009, 111-18+11-1=2009, 999 -2+4+2+94 2 — 2 = 2009 nm
2122 — 111 — 2 = 2009.

KomMmmenrTapmii. JIro60it mpaBuiIbHBI mpuMep — 7 6asoB.

3aMeTHM, HaIPUMeEp, UTO BCe CYMMBI 1 + 112111271 121112
+2, 2+3,3+4, 4+ 1—mupocTble 9uCIA. 4131413141343
3HauUT, MOJONJIET, HAIIPUMED, PACCTAHOBKA 1121112/112/1]2
puveR, b 4[3[4[3]4]3]4]3

Ha puc. b.
112111211/2)1]2
3ameuaHmue. CyH_[eCTByIOT n apyrue 413141314131413
npumepbl. OJHAKO B JI0O0OM IPABUJILHOM 112/1]2]1(2]1]2
npuMepe deTHble MIpBl He JOJKHLI CTO- 431413/41314[3

ATh PsIIOM; 3HAYHUT, €CJU JOCKY pacKpa- Puc. 5
CUTH B ITAXMATHOM IOPSIIKE, TO BCE UETHBIE MU(PPHI JOKHBI CTO-
STh B KJIETKAX OJIHOT'O IIBETA.

KomMmmenrTapmii. JIo6oit mpaBmiIbHBI mpuMmep — 7 06asios.
JIro6oit HenpaBubHbIH TpuMep — () 6aJLIOB.

OrBert. 10 uwan 15 Kenos.

3aMeTHM, 9TO BCEro B 3aJie cobpaJioch 15 denoBek. Eciau cpenn
HUX He ObLIO HU OTHOTO PBINAPS, TO KOJUIECTBO JI2KEIIOB OTJINIaeTCsI
OT KOJIMYECTBa phbiapeil Ha 15, u Bce MPUCYTCTBOBABIIIE COJITAJIH.
To ecrb caydaii, Korma Bce B 3aJie JIXKEIIBI — BO3MOKEH.

[Iycts B 3asme ObLT XOTs ObI ONWH pBINAPL. 10rMa BCe PhIApH
JOJIKHBI OBLIM CKa3aTh OIMHAKOBYIO (bpasy, a oCTaJbHbIE (pas3bl
POBOPAT JIZKEIIbl. 3HAYUT, B 3aJi€ MOIJIO OLIThH 1, 2, 3, 4 wiu 5 pbl-
napeit. Ecan B 3ae coorBercrBento 1, 2, 3 win 4 pellaps, TO Ko-
JITYECTBO JI?KEIOB OTJIMYAETCA OT KOJIMYeCcTBa pbinapeit Ha 13, 11, 9
Wi 7, M TaKasl CUTyalldsl HeBO3MOXKHa. Ecin 2Ke B 3aje 5 polnapei,
TO KOJIUIECTBO JIZKEIOB OTINYIACTCA OT KOJMIECTBA PhIapeil Ha b,
1 TaKasl CATYaIlis] BO3MOXKHA.

Komvmmenrapmuii. IIpaBuibHBIil oTBeT 6e3 000CHOBAHUST WU C
HEeBEepHBIM 0bOCHOBaHMEM — 2 OaJiia. TOIbKO OOWH M3 OTBETOB 0e3
0060CHOBaHMS WM C HeBepHBIM obocHoBanneM — () 6asuioB. Pernenue
B I[IeJIOM BEPHO, OJHAKO VIIYVIIEH Caydail 15 JikeroB — 5 6asios.
[To coiicTBy cpeameii uann rpeyrosibinka DE || AC, nostomy, ec-

8.5.

XXXVI MockoBckasi objiacTHasl MaTeMaTHIeCKasl OJIIMIIHA/1a,

mu BH nepecekaer DFE B Touke M, o HM — BBICOTA B pABHOCTO-
pouneM Tpeyrosbuuke DEH. Torna ona sBjseTcss MeIUaHoM, T.e.
BM — Bricora n meauana tpeyronbanka DBE otkyna DB = BE.
3uaguT, paBHbI 1 BIBoe 66bIue ctopoubl AB u C'B. Tornma BH —
BBICOTA M MeJIHaHa paBHobenpeHHoro tpeyroiabunka ABC, n orpes-
ku DH, FH sasnsiiorcs cpepunmvu guausymu B AABC. Haxkowerr,
IIOCKOJIBKY CPEJHME JIMHUU 9TOI'0 TPEYrOJbHUKA PAaBHBI, TO PABHbI
U €ro CTOPOHBI, YTO U TPeDOBAJIOCH JI0KA3aTh.
OtrBet. Moxer. B

Cradaa TOJy9INM BCE MOTAPHBIE
CYMMBI HAIIINX YUCEJ. 3aTeM 3a TPHU pyOJist
nostyanM uucia (a+b)(c+d), (a+c)(b+d), D E
(a+d)(b+ c). Temepb MOXKHO HOJIyYUTH U
Tpebyemble uncaa: 2(ab+cd) = (a+c¢)(b+
+d)+ (a+d)(b+c)—(a+b)(c+d), ocrans- i 77 e
HbIE TI0JIyYaI0TCHd aHAJIOTMYHO. Puc. 6

KommenTapwmii. [IpaBuibnbiit oTBeT
6e3 obocHoBanmsa — (0 OasoB. IlpuBemen anropuT™m, HUCIOIB3YIO-
it 6oJiee TpeX YMHOYKEHUI UJTU 3aBUCSIIUI OT UCXOIHBIX TUCET —
0 6as0B.
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Orer. Hanpuwmep, mogxomut gucsao 990000.

Bameuanme. [TokaxkeMm (B 3a1a4e 910 He Tpebyercs!), 4To duc-
J10 990000 — MUHUMAJIBHOE C TAKUM CBOMCTBOM.

Bo-11epBbix, B cuity npusHaka JeJuMocTd Ha 9, Bce udphbl 1aH-
HOTO uncja N MOI'YT Pa3jnvdaTbCs TOJIBKO Ha YHUCJO, JEJSIIeecs
Ha 9 (ecom jBe cocequne UL a 1 b Ja0T pasHble OCTATKH [PU
Jesiennn Ha 9, To u unciia A u B, nosrydennbie u3 N COOTBETCTBEHHO
BBIUEpKUBaHueM 1udp a u b, OyIyT 1aBaTh PA3HbIE OCTATKU IIPU JIe-
neHun Ha 9, T. e. OJIHO U3 HUX He OyJier JAeauThest Ha 9). Kpowme Toro,
9UCII0, TToJTyueHHOe u3 N BhIMEPKUBAHUEM JIFOOOH UMPHI, JTOJIKHO
oKaHYIBaThCA Ha 0 B CHJIy ero JeJuMocTd Ha 5 u Ha 2. 3Hauut, N
COCTOUT W3 JIEBATOK U HyJsieit. KosimaecTBo Hysiel, CTOSINNUX B KOH-
1e ynciaa N, HOKHO ObITh, B CUJIy IIPU3HAKA JEJTUMOCTH Ha 8, He
MEHbIIIe 4eThIPEX (OJIUH U3 HyJIel MOXKeT ObITh BbIYepKHYT). Kosu-
YeCTBO JIEBSATOK JIOJZKHO OBITH HE MeHee JBYX (ITOOBI 110CsIe BhIYep-
KUBaHUsI OJIHON M3 HUX OCTABAJIOCH HATYDAIHHOE UUCJIO). SHAUWT,
HAMMEHBIINM IOAXOJAINM MOXKeT ObITh dmcjio 990000.

Kommenrapuii. Jlioboii npaBuibHbIil mpumep 6e3 060CHOBaA-
Husg — 5 6aJLIoB.

OtBet. > 0, y < 0.

Cpemn uncen z —y, = 4+ vy, x2 —y2 = (z — y)(z + y) He Moxer
OBITH POBHO OJHOI'O OTPHUIATEJILHOIO, TaK KAaK U IIPOU3BEJIEHUE, U
YaCTHOE JBYX IMOJIOXKUTEJBbHBIX UUCEJN MTOJOKUTEIbHBL. Torna oHm
BCE€ IIOJIOZKATEJIbHBI U TIO3TOMY 2+ y3 < 0, 1, TOCKOIBKY z2 > 0,
10 Y3 < 0 my < 0. Hakoner, = = (z +y) —y > 0.

KommMmenTapuii. Tosbko oTBeT (M OTBET € IPUMEPOM HGUCE
X U Yy, yJOBJIETBOPSIOIINX YCJIOBUIO 3aja4u) — 1 GaJu.

OTrBet. Henpbzs.

JlokazkeM, ITO €CJIU CTUPAIOTCS JBA UNCTIA, CPEIU KOTOPBIX €CTh
HEYETHOE, TO CPEJI BHOBb 3aIIMCAHHBIX TAKXKe OY/IeT HEUYETHOE UnC-
J10. JleficTBuTeIbHO, €cyii ObLIN CTEPTHI JIBa HEYETHBIX YHCIA, TO UX
pousBesicHne OyeT HeUeTHO. K ke cTuparTcst 9€THOEe U HedET-
HOE YHCJIO, TO UX CyMMa OyjeT HedéTHA.

Nrak, OCKOIBKY U3HAYAJBHO HA JOCKE OB HEUYETHBIE UUC-
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Jla, TO W IIOCje JII0OOTO KOJUYECTBa OIEPaIldii CTUPAHUS U 3aIUCh
Ha JOCKe OyJeT OCTaBaThbCsS XOTs OBbI OMHO HEUIETHOE Jucyo. [losro-
My T00UTBCS TOTO, YTOOBI Ha mocke ocTayoch 2009 4éTHBIX Unces
HEBO3MOKHO.
Kommenrtapuit. Orser 6e3 000CHOBaHUS WU C HEBEPHBLIM
obocHopanueM — () 6asJIOB.
OtBet. He cymecrByer. B
IlepBoe pemmenwune. Ilycts B
HEeKOTOpOM TpeyroyibHuKe ABC' BbI- K
[OJIHSIIOTCA HepaBeHcrBa, AN > N
> 3BC n CK > 3 AB, tae AN
n CK —wmenuanbl. 3aMeTHUM, 4YTO A L C
AN < % (AB+ AC), tak kak AN < Puc. 7

<AL+ LN u LN = %AB , ecu L — cepequna croponnt AC. 3ua-
YUT, %(AB + AC) > %BC’. Ananornano %(C’A +CB) > %AB.
CHOXKUB 3TN JBa HEPABEHCTBA, IOJIy4aeM %(AB + BC) + AC >
> % (AB + BC), win AC > AB + BC'. 910 HEBO3MOXKHO 110 HEpa-

BEHCTBY TpeyrojbHuKa. [IporuBopedne.
Bropoe pernenne. OusaTs IpeanoiokKuM, 9TO B TPEYTOJIbHE-
ke ABC Bomonusiorcs Hepapencrsa AN > %BC’ un CK > %AB .

Eciun M — touka nepecevdeHust Mmemman tpeyrosbauka ABC, To
MN = %AN , moatomy MN > %BC’. DTO 3HAYUT, UTO TOU-

Ka M JjiexkuT BHE OKPYXKHOCTH C IeHTpoM N U paanmycom %BC

(unave roBopsi, OKpyKHOCTU ¢ guamerpom BC) win Ha Heii, 1o-
sromy Z/BMC < 90°. Amamormuno /BMA < 90°. Ho rTorma
ZAMC > 180°. TIporusopeune.

Komvmmenrapmuii. IIpaBuibHBIil oTBeT 6e3 00OCHOBAHUST WU C
HeBepHBIM obocHOBaHreM — () 6aJIIOB.
OTser. 13.

[Tpumep nmst 13 naneit nmokaszan Ha puc. 8. IIpuBegem nBa J10-
Kaz3aTejbCcTBa TOro, UTo 14 Jiajsieil paccTaBUTh HEJIb3sI.

Criocob 1. IIponymepyem crosbubl unciaamu ot 1 go 7. fc-
HO, ITO B KaKJIOM CTOJIOIIE MOXKET CTOATL He Oojiee MBYX Jiajeit:
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113113131
204242142
113(113]1]3]|1
2042412142
113(113]1]3]|1
2(4(2(4|2|4|2
, 113(113]1]3]|1
Puc. 8 Puc. 9

MaKCUMyM OJTHA Ha YePHBIX KJIETKAaX, U MAKCUMyM OJIHA Ha OeJIbIX.
3HAYUT, B CTOJIOIAX C YETHLIMUA HOMEPaMH CTOUT He Gojee 6 jamei.
PaccmorpuMm Tenephb cTob1bl ¢ HEIETHBIME HOMepaMu. Ecin B HUX
CTOAT XOTd ObI 8 jIaJell, TO ABe W3 HUX HAXOISITCI B OJHON CTPOKe
1, CJIEJIOBATE/ILHO, ObIOT APYT JAPYyra. 9TO HEBO3MOXKHO, IIO3TOMY B
cToJIOIax ¢ HEUeTHBIMI HOMepaMu He OoJjtee 7 jajeit, u obIee I1cjao
Jajneil He 6osbiie 6 + 7 = 13.

Cnocob 2. PaccrapuMm umcina, Kak mokasaHo Ha puc. 9. Torma
Ha KJIETKaX ¢ YUCJaMU 1 MOXKeT cTosiTh He Gosee 4 janeit (Makcu-
MYM II0 OJ[HOM B CTPOKE), Ha KJIETKaX ¢ JucaamMu 2 — e 6osee 3 ja-
Jieli (MakCUMyM TI0 OJIHON B CTPOKe), a Ha KJIeTKaxX ¢ yucjaamu 3 (u
AHAJIOTUIHO, ¢ YucaaMu 4) — Takxke He Gosiee 3 sajedl (MakcuMmym
1o ofHo# B crosibie). Vroro ne 6osee 4 4+ 3 + 3 + 3 = 13 sajeii.

ameuanue. CyliecTByIOT U Apyrue PacCTaHOBKU 13 Jrajeil.
OnHako B JIIOOOM IPABUILHOM IIPUMEPE KOJIMIECTBA JIajeil Ha KeT-
Kax ¢ gucjaamu 1, 2, 3, 4 Ha puc. 9 JAOKHBI OBITH COOTBETCTBEHHO
paBusl 4, 3, 3, 3.

Kommenrapuii. Tosibko orBer — 0 6as10B. OTBET ¢ NpaBUJib-
HBIM IIPUMEPOM paCIOJIOXKeHus 13 Jrajeit, Ho 6e3 060CHOBAHUS WU
C HEBePHBLIM 00OCHOBaHUEM MaKCHUMaJbHOCTH — 2 6ajuia. Jlokasamo,
qT0 Jiaieil e oosbie 14 — 1 6asur.
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IIycrs ¢ — abenucca TOUKH lepecedeHust, Toraa at? = bt = ¢ > 0,
orkyna b = at, ¢ = at?, u uncna a u t wemysesble. Torma Ham
Tpéxuen umeer Bux a(z’ + xt + t?), a ero JUCKPUMUHAHT pPaBeH
a? (t2 —4t2) = —3a?t? < 0, 9TO 1 O3HAYAET, YTO OH HE UMEET KOPHEN.
IIycrs x mereii mpuHEC/IH IO OJHOMY KapaHIAILy; TOraa 25 — & Jie-
Teil IpUHeCIn XOTs OBl Mo aBa. Torma oblmee UHCIO MPUHECEHHBIX
Kapasiaieii He Menblre =+ 2(25—x) = 50 — x; 3naqur, 39 > 50—z,
wm x > 11. Utak, xorst 661 11 mereil nmpuHec/jm POBHO IO OJHOMY
KapaH/IaIny, a TOrJIa ABa U3 TUX KapaHialrei OyIyT OJInHaKOBOIO
[IBEeTa, U JIBa pebeHKa ¢ OMMHAKOBBLIMKM HabOpaMU HailIeHBbI.

Kommenrapuii. ChopMyaupoBaHo, HO HE TOKA3aHO, YTO XOTS
Ob1 y 11 meTeil POBHO 10 OTHOMY KapaHIaIry — 2 0asiia.

OtBet. He moxer.

IIpemmooKuMm, 9T0 OIMCAHHAS B YCJIOBUY CUTYyalldsl BO3MOXKHA.
IIycts b = a+ 2, Torma uncna a, a+ 2, a+ 200 u a+ 202 — npocrole.
3aMeTuM, 9TO TOrJa YHMCJIO ¢ HEYETHO, TO eCTh a > 3. Paccmorpum
qncaa a, a + 1, a + 2; onHo u3 HuX geantcs Ha 3. Ecam a menmrest
Ha 3, To @ = 3 u a + 202 = 205 — cocrauoe. Eciu a + 1 nenurcs
Ha 3, 10 uncio a + 202 = (a +1) + 201 = (a + 1) + 3 - 67 genurcs
Ha 3 u Oosbire 3, T.e. cocraBHoe. Ecmm ke a + 2 menurcs Ha 3, TO
OHO COCTaBHOE, TakK Kak & + 2 > 3. Bo Bcex BO3ZMOXKHBIX CJIydasix
MBI MIPHUIILIA K TPOTUBOPEUUIO.

Kommenrapuii. [IpaBuibHbiit oTBeT 663 000CHOBaHWUS WUJIU C
HeBepHbIM obocHOoBanueMm — 0 6asoB. Eciim npomyien ciaydait a =
= 3 — craBuTh He OoJiee 4 GAJLIOB.

Bamernm, 4ro sina = 2sin(a/2) - cos(a/2) < 2sin(a/2), a

tgf = 2tg(B/2) - Tlg(ﬁm)

2sin(/2) > sina > tg B > 2tg(4/2), uro u TpPeGOBAIOCH JTOKa-
3aTh.

> 2tg(3/2). Takum obpaszom,

KommenTapwuii. Paccyxmennsi co ccblikoit Ha rpaduku 6e3
obocHoBaHus noBeeHns pyHKIMit — 0 GaIoB.
HenTp BrmcamHHON OKPYKHOCTH JIEXKUT HA OUCCEKTPUCAX YTJIOB Ue-
TBIPEXYTOJbHUKA. KpOMe TOro, yIyibl C COOTBETCTBEHHO APAJLIEb-
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HBIMH CTOpPOHaMU paBHbl, nosromy ZCPD = ZBOA (cwm. puc. 10).
Ho ZBOA =180°~ ZOBA—ZOAB = 180°— (ZABC+ /BAD).

Ananornuno, ZCOD = 180° — %(ZBCD + ZCDA). 3uauur,

ZBOA+/COD = 360° 1 (LABC+£BAD+/BCD+/CDA) =

= 180°, mosromy u ZCPD+ ZCOD = 180°. 9710 03Ha4aer, 4T0O Je-
Teipéxyroapank OC PD MoXKHO BImcaTh B OKpPYyKHOCTH. Ho Torma

/DPO = /DCO = % /BCD.

16
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Ortger. /IBa.

[Tpemmosioxkum, aTO Bee Tpu uucia a, b, ¢ — npoctoie. 1lycThb
T1, T9 — KOpHH TpéxduieHa. Torma mo Tteopeme Buera axirg = c.
3HauuT, £1L9 = 1, HOCKOJABKY YHCIa @ U ¢ mpocThle. Torma x; =
= r9 = +1, YTO HEBO3MOXKHO, TaK KaK KOPHHU JOJKHLI OLITL pas-
JIMIHBIMU.

Taxum obpazoM, cpenn ko3 duiueHToB He 6ojiee IBYX IIPO-
cTbix uncesn. OCTalock 3aMeTHUTh, UTO, HAIPUMEDP, y TPEXUIeHa
22 + 3z + 2 aBa npocTbix kosddunmenTa, 1 06a KOpHs (—1u —2)
1eJIble.

KomMmmenrapmuii. Toabko orBer — 0 6asnos. IlpaBuibHBI OT-
BeT C IPUMEPOM TpeXwiIeHa, HO 0e3 000CHOBAHUS WM C HEBEPHDLIM
000CHOBAHMEM TOTO, YTO BCE KOI(P(MUIIMEHTHI HE MOTYT OBITH IIPO-
cToIME — 2 GaJuia. ToIbKO JOKAa3aTeIbCTBO HEBO3MOXKHOCTH TPEX
IIPOCTHIX KO3 dumumentos — 4 bama.

Pasnocts pannoHaabHBIX YHCE)I TaKyKe palrodaibia. [losromy unc-
710 a® —b? = (a—b)(a+b) pammonansro. Ho uncio a+b panmonais-
Ho u He pasHo 0, mosToMy u 4mucjao a — b panmonasbuo. Ho Torna u

(a—i—b)—;(a—b) b= (a+b)—(a—10)

qucIa a4 = > paIOHAIbHDI.

OtBet. He morvio.

Eciu y kaxmoro gejioBeka KOJUIECTBO JAPY3€i OTIMIATIOCH OT
KOJIMYIECTBA BPATOB POBHO Ha 3, TO 00Iee KOJUIECTBO €ro 3HAKO-
MBIX (CyMMa KOJIMYECTB Jpy3eil U BparoB) cpeau cobpasriuxcs 0y-
qer HeaéTHBIM. OTHAKO CHTYyaIus, B KOTOPO# y Kaxkaoro u3 17 qe-
JIOBEK Oyj1eT HEeYETHOE KOJUYIECTBO 3HAKOMBIX, HeBo3MOXKHa. Jleii-
CTBUTEIBHO, TMOCUYUTAEM KOJUIECTBO 3HAKOMCTB. [ljist 9TOTO HyXK-
HO CJIOXKUTDb KOJTMIECTBO 3HAKOMBIX KAayKJOTO YeJI0BEKA M PE3yJIbTaT
paszesinTh Ha 2 (Tak KaK B KayKJOM 3HAKOMCTBE YUacTBYeT JiBa de-
noBeka). OgHako cymma 17 HedéTHBIX dnces OyaeT HeUETHA U Ha
nBa He jenurcs. [losToMmy onuckiBaeMast B yCJIOBUM 389U CUTYya-
1T HEBO3MOXKHA.

Kommenrapuii. OrBer 6e3 0DOCHOBaHUsI WM C HEBEPHBIM
obocaoBanmeM — () 6asnoB. Paspemaercss ncnosns3oBarh 6e3 moKa-
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3aTeILCTBA JIEMMY O TOM, UTO B JII000H KOMIIAHUU KOJUIECTBO JIIO-
Jielf ¢ HEYEeTHBIM YMCJIOM 3HAKOMBIX UETHO.

IIycte SA1A9A3A4 — naHHasT mUpaMuIa, U BIMCAHHAsI B OCHOBa-
HU€e OKPY2KHOCTL Kacaercs cropon AqAsg, AgAsg, A3Ay, A4A1 B
roukax K1, Ko, K3, Ky4; Torna A1 K4 = A1 Ky, AsK1 = AsKo,
A3K9 = AsKs, AyKs = Ay Ky. llpeanosoxxum, uro Touku K1, Ko,
K3 sBISArOTCS OCHOBAHUSIMEU OMCCEKTPHUC B TpeyroJibHuKax SAqAg,

SAyAsz, SA3A4. Torma 1o cBOWCTBY OUCCEKTPUCHI TPEYTOJbHUKA
A1Ky . A1S AKy - AlS AsKs . A3S

MMeeM LT = UG ARy — AsS A Ky — ALS- Ilepemuokas

MOJIyYEHHBIE PABEHCTBA, MOJydaeM C y9eTOM PaBEHCTBA OTPE3KOB

KacCaTeJIbHBIX
A S . A1S AsS AszS . A1K1 AsKe A3Kj .
A4S A9S A3S A4S AsK, AsKy A4Ksg
 A1Ky - AoKy - A3Ky A1Ky ARy
 AgKy - A3Ky - AyK3  AgKs  AgKy

A A1 K
Urax, 7131—5 = Zﬁ’ 4YTO U O3HadaeT, uTo SK, sABjIsgerca Ouccek-

TpuCOil B Tpeyrojbuuke SAqAy.
OrtBet. He moryT.

I[TycTb 9TH HEpaBEHCTBA BBIIOJIHEHBI; MOYKHO CUUTATH, 9TO |x| <
< |y|. Torma 4 < |zy| < |y|?, orkyma |y| > 2. Bmaunt, y? > 4,
nosromy = = (z + y?) — y> < —2. Orcioma |y| > |z| > 2, n 2 >
S oty =yt —lal 2~y = iyl - 1) > 22— 1) = 2.
IIporusopeune.

Kommenrapuii. [IpaBunbHbiit oTBeT 663 000CHOBaHMS WUJIU C
HeBepHBIM obocHOBaHHeM — () 6aJitoB. IIpaBrabHO pasobpaH TOIHKO
caydait, korga x,y > 0—2 6amna. IlpaBuabno pa3obpan TOILKO
caydait, korma ¢,y < 0 —5 Galios.
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