JIBAOLIATH IIIECTAS
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Buikmib. 3-28 nroJig 2010 T.

7 KJIACC, I'PVIIIIA TTPODU

[IpenonaBaren:
A. B.Ilacrop, A. C. Tpery6os, JI. A. IToros

Koncrpykiuu. 04.07.2010

1. Pa3pesars kBajipaT co CTOPOHOI 4 KJIETKH, Ha TPAMOYTOJIBHIKH CYMMa
[IEPUMETPOB KOTOPBIX paBHa 25.

2. B crpoky Bbmmmucanbl 13 uncesn. M3BectHo, 9TO cymMMma JIIOOBIX Tpex
oA, oJioxkuTeIbHa. Moxker i cymMMa Beex ObITh OTpUIlaTe/IbHAS !

3. Tropbma numeer Bu1 KBaJipaTa 6 X 6, pa3dnTOro Ha KaMepbl-0JINHOYKHA —
eJIMHIYHBbIE KBaApaTuKu. Bee BHyTpeHHne cTeHKN KaMep — JaBepu. B kamepe,
HaXOJIAINEcs B JIEBOM HHMKHEM YIJIY, HAXOJIUTCA MaHbIAK-TIAPAJIUTUK, KOTO-
PBIii TIpK BHJIE *KIUBOT'O YeJI0BEKa HEMe/IJIEHHO HaOPachlBaeTCs Ha Hero, yousa-
eT ero u yberaer, 0JJHaKO HEME/[JIEHHO BIIaIaeT B IapaJn30BaHHOE COCTOSTHHE,
€CJIN OKa3bIBAETCs B OJTHOM TTOMEIIEHUN ¢ MEPTBBIM. BBIX0OJT 13 TIOPHMBI POB-
HO OJINH — W3 IPaBoil BepxHeit Kamepbl. OHAXKIbI B PACIIOPSIZKEHUN MaHbsI-
Ka OKa3aJics KJII0Y-"Be3J1eX0/I , OTKPBIBAIOIIHI JTIOOYIO JIBEPb, B TOM YUC/IE U
Hapy»KHYIO JIBeph TIOPbMBI. B pesyibraTe HayTpo B 35 Kamepax ObLii oOHa-
PY:KeHBbI TPYIIbI 3aK/IIOUEHHBIX, 8 MaHbAK cOexkaJjl. Kak 310 emy ymasoch?

4. Haiiiure HamMeHblllee 9uC/I0, KOTOPOE IIPH JIeJIEHUN Ha CYMMY CBOUX
nndp Jaer B octaTke 22.

(Jononnurenprast 3aga4a. )

5. a) Ilers pasbun kiaerdarsii KBajgpar 7 X 7 Ha OPSIMOYTOJBHUKH TI0
rpaHuIlaM KJIETOK, U PACKpPacHUJI MPsMOYTOJbHUKKA B 3 I[BeTa TakK, 9TO Ips-
MOYTOJIBHUKH OJTHOTO I[BETa He CONPUKACAIUCH jJaxKe yriamu. Kakoe Ham-
OoJIbIIIee IHCJIO TPSIMOYTOJIBHIKOB MOLJIO OBITH v IleTu?

6) Tor ke Bormpoc s KBaIpaTa 8 X 8.



Bcerynurenpnasa oaummuaga. 04.07.2010

1. Ha mocke BHadajie BBIINCAHBI JBa ducaa: 3 u 6. 3a OJuH X0/ pas3pe-
MAETCAd YBEJUIUTD JII00OE YUCJI0 Ha JIOCKE Ha CyMMY IU@P JI000r0 U3 BbI-
[UCAHHBIX (B TOM dnciie Ha cyMmy Iudp ero camoro). MoxKHO i J00uThCst
TOr0, 9TOOBI KaxK0e 9rcJIo npepparmiock B 20107

2. 2010 mapukoB packpacuwiu B 7 11BeTOB pajyru. Ha kaxKjpoMm mape Ha-
mucaau obIee KOJMIeCTBO IMAapOB TAKOTO Ke IBeTa, KaK U 9TOT (BKJII0Yast
JIAHHBIN apuk). Yemy MoxkeT ObITh paBHA CyMMa IHcesI, OOPATHBIX K HAIIU-
CAHHBIM?

3. Kaxkiplit u3 7 MAJIBINKOB NMeeT He MeHee 3 OpaTheB CPeI OCTATbHBIX
6. lokakure, 4TO BCe MAJBINKU OpPAThHI.

4. B tpeyronbuuke ABC nposejiena meaunana AF. Touka D — cepeanna
orpeska AF', E — touka repecedenus npsmoit C'D u ctoponsr AB. 3BecTHO,
aro BD = BF = C'F. [lokaxure, uro AE = DFE.

5. Yucmo 1047 npu jgenmenun Ha A jjaer octartok 23, a Mpu JeleHUN Ha
A+ 1 — ocrarok 7. Haiiiure A.

6. Ha octpose xxuyT 100 poimapeit u 100 Jzke1oB, y KaxKJI0r0 U3 HIX €CTh
X0Ts OBl OTH JIPYT. PhIllapy Beerjia roBOpAT MPaB/Ly, a JIZKEIbl BCErJia, JITyT.
OtHAK TBI yTPOM KaK/JIbIN YKUTE/Ib Tpou3Hec Jinbo ¢gpasy “‘Bee mon jipy3bs —
poitapu’’; 160 pasy “Bee Mon apy3bs — JKeIbl’, TpUdeM KaxkIyio u3 ¢ppas
npousHecyo poBao 100 venmosek. Haiiure HamMeHnblllee BO3MOYKHOE HHCJIIO
nap Jipy3eil, OJIiH U3 KOTOPBIX PBINAPb, & JPYTroil — JIZKeIl.

7. Bacs nocraBut Ha mmraxmaTHyo J10cKy 8 X8 31 dumky: 16 Ha yepHbIe
nosig u 15 na 6esbre. Jlokaxkure, 9TO KaKue-TO JIBe (PUIKH CTOAT Ha MOJIAX,
UMEIOIIUX ODIIYI0 CTOPOHY.

HepaBencTBo Tpeyrosbauka. 05.07.2010

YrBepxkaeune. (Hepasencmeo mpeyeosvnura) Cymma JIIOOBIX JIBYX
CTOPOH TPEYTOJbHUKA OOJIBINE €r0 TPEeTheil CTOPOHBI.

0. (Tpusuaavroe caedcmsue.) Ilycrs a, b u ¢ — JJIMHBL CTOPOH TPEYTOJTH-
urka. Jlokaxkure, aro a > |b — ¢|.

1. Touka D pacnosioxkena BuyTpu Tpeyroibanka ABC. lokaxkure, 4T0
|AB| + |BC| > |AD| + |DC]|.

2. Bayrpu xBajgpara ABCD wmaitaure Bce Takme Touku X, aro AX +
CX =BX+DX.



3. Ilyctb a, b, ¢ — mjIumHBI CTOPOH TPEYTOJIbHUKA, & 1My, — JJIMHA €ro Me-

JIIaHBI, OIyIieHo# Ha cTopony b. okaxute, 4o a) my, < ¢ 6) my >
a—b+c
A=te.

4. Ha kpyriiom crosne jexkar 2010 mpaBmIBHO IyNINX MeXaHUIECKIX

JacoB. Jlokakure, 4TO B KaKOH-TO MOMEHT BPEMEHU CYMMa PACCTOSTHUN OT
[IEHTPa CTOJIa JI0 KOHIIOB MUHYTHBIX CTPEJIOK Oy/1eT O60JIbIlle, 9eM CyMMa pac-
CTOSHUI OT IEHTPa CTOJIA JO MEHTPOB YaCOB.

5. Jlokaxkurte, 9TO B BBITYKJIOM IIATHYTOJBHUKE HANTyTCS TPU JIMArOHaA-
JIA, U3 KOTOPBIX MOXKHO COCTABUTH TPEYTObHUK.

6. Ha 6uccekrpuce Buerraero yria C' tpeyrosbauka ABC Gepercs TodKa
M, ornmuunas or C. [lokaxkure, 9T0 CyMMa ee pacCTOSHUil 10 BepmmH A u
B 6ousbe, yem cymma paccrosgauit or Touku C' 10 9TUX K€ BEPIINH.

7. Touky M, nexalyio BHYTPU yIJIa OTPA3UIU CUMMETPUIHO OTHOCH-
TEJIbHO CTOPOH 3TOro yrjia. B pesybrare sToro nojaydminch Touku My u M.
JlokaxKuTe, 9TO BHYTPH YTJIa COJIEPZKHUTCS MeHee MOJIOBUHBI oTpe3ka M M.

emumoctb-1. 05.07.2010

1. Haityiure nociemioo mudpy uncaa  a) 20092019 6) 162010,

2. a) Ha ckosbko myseit okamamsaercs quciao 20100 7 6) Kakosa wer-
HOCTBH €ro Tocjieneii nenysiesoil mudpoi?  B) Haitnure sty mudpy.

3. /lokaxkure, 9TO B BEpIIUHAX JTIOOOIO MHOTOIPDAHHUKA MOYKHO PacCTa-
BUTH HATYpAJbHbIE UNCIA TaK, ITOOBI UNCIA B BEPIIUHAX, CBSI3AHHBIX DEO-
pPOM, MMeJIN OOIIuil JIeIuTe/ b OoJbie 1, a B BepIIMHAX, He CBI3aHHBIX, ped-
pPOM — He UMEJIN.

4. Ilycts a — cymma mudp dncia 444444 a b — cymma mudp umca a.
Haiture cymmy mudp uuncia b.

5. Harypasbuble uncia a u b TakoBbl, uto a +b - 0> +auma+b > 2.
Jokazkute, uTo b? + a — cocTaBHOE YUCIIO.

6. IIlaiika pazboiinukoB oToOpaJja y Kylila MeNmoK ¢ MoHeTamu. Kak-
Jlast MOHETa CTOUT IieJioe JrcJio rporeit. OKa3aioch, YTO KaKyl0 MOHETY He
OTJIOXKU, OCTABIIIMECS MOHETHI MOYKHO IIOJIEJINTh MEXK/Iy Pa3dofHUKaMU Tak,
YTO KaXKJIBIH MTOJIYIUT OJINHAKOBYIO cyMMy. Jlokaxkure, 9To 4mcyio MoHeT 6e3
OJTHOM JeJIUTCsI Ha IUCI0 Pa300HUKOB B IIIaiiKe.



Paznob6oii-1. 05.07.2010

1. B komuare 66110 HeCKOIBKO desoBek. Omaua ckazant: “Hac Ty marepo”,
u yres. [locte 5TOro Kaxk 1yt MUHYTY KTO-TO YXO/IMJI, CKa3aB Ha IIPOIAHNE:
“Bcee, KTO yImen o MeHd, Iepej] YXOJIOM COJIrajn’; TOoKa KOMHATa He OIly-
cresia. CKOJIBKO YeJIOBEK, YXO/Isd, CKa3aJIl IPaB/ly (YKaXKUTe BCe BO3MOXKHBIE
oTBeTHI)?

2. Nwmerorcsa Tpu aBromara. Ha Bxox um nojaercst kaprouka (a, b). Tlep-
BBl medaraer Kaprouky (b, a). Bropoit — (a,a + b). Tpernii, npu a > b,
nevaraer (@ — b,b). Bo3MOXKHO Jii IPU TIOMOIIM STUX ABTOMATOB MOJIYYUTh
u3 kaprouku (1,1) kaprouky (1000,2000)?

3. Buyrpu kBajipata ABCD B3sara Touka FE rtakas, aro /EAD =
ZEDA = 15°. lokaxure, uro ZBEC = 60°.

4. B mkose 40 kaOuHeTOB, KOTOPbIE OTKPBIBAIOTCA KJ/IIOYAMU D Pa3HbBIX
BHJIOB, NIPUYeM KOJIMYECTBO KJIIOUell pa3HBIX BUAOB pas3iamdHo. Bee 40 kiio-
vyell OKa3aJMCh 3amepThl B KOMHATaX, TaK, YTO B KaxKJIOHl KOMHATe 3arepT
OJIMH KJII0Y, KOTOPBIM 3Ty KOMHATY OTKPBITEH Hesb3sd. Crtopoxk Ceprees nme-
eT yOJIMKAT KJII04a OT OJHON n3 KoMHAT. JlokaxKuTe, 970 OH MOXKET OTKPBITh
BCE KOMHATHI.

5. MoryT Jin cymMMa, pasHOCTH (TIOJIOXKUTE/IbHAS ), IPOU3BE/ICHIE U JacT-
HO€ JIBYX HATypPAaJbHBIX Ynces npu ciaoykernu jaathb 20107

6. Harypasnbubie uncia k u n 6osbiie 1. B rpyrire u3 kn deoBek KaxKiblii
3HaKoM Oostee, 4eM ¢ (k—1)n u3 ocraiabubiX. JJokaxKuTe, 9T0 MOKHO BHIODATH
k 4+ 1 genoBeka Tak, 9TO BCE€ OHU 3HAKOMBI JPYT C JIPYTOM.

7. JIBoe 1o odYepemm OTMEYAOT IO OJHOW BEpIUHE IPABUIBHOTO
a) H4-yrombuuka; 6) 108-yrojpHuKa, OpUYeM JIBAXKJbI OTMeYaTh OJHY
BeplInHy Hesib3d. [IpourpsiBaeT TOT, OCIIE X018 KOTOPOI'O BIEPBBIE OKAXKYT-
Csl OTMEYEHHBIMU BCE BEPIIUHBI KAKOT0-JTUO0 MPABUILHOIO MHOT'OYTOJIbHUKA.
Kro Bemurpaer npu npaBusibHON urpe?

Nunykiums. 06.07.2010

[Iyctp Tpebyercst J0Ka3aTh HEKOTOPOE YTBEPXKJIEHUE JIIsd JI0O0TO HaTYy-
pasibHOrO Nn. MeTos mamemamuyeckot: uHdYKyuY 3aKTIOIAETCS B CJIEILYIO-
MAX JIByX Iarax:

1. (6a3a uaaykuun) IIpoBepka yrBepxkaenus st n = 1.

2. (MHAYKIUOHHBIN mepexo/) Jloka3aTeabeTBO TOrO, 4TO U3 CIIPABe TN~
BOCTH YTBEPXKJIEHUS JIJIsI 1 CJIEJIYET €ro CIPaBe I INBOCTD Jijid 1 + 1.
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1. Ha miockocTn HapucoBaH MHOTOYTOJIBHUK, Y KOTOPOI'O HapyiKy pac-
TYT BOJIOCBL. BHYTpH MHOTOYTOJIBHUKA ITPOBEJICHO HECKOJIHKO JIMaronaJei, na
KaXKJI0if M3 KOTOPBLIX B OJIHY M3 CTOPOH PACTYT BOJOCHL. /lmaronaJm et
MHOTOYTOJIbHUK Ha HECKOJIbKO vacTreil. /[oKakuTe, 9TO €CTh 4acTh, BHYTPHU
KOTOPOI HET BOJIOC.

2. B cTpane 1ypakoB IMEIOT XOK/I€HIE€ MOHETBI JIOCTOMHCTBOM 1, 2,4, .. .|
2" TyrpukoB. /lokaxkure, 4T0, IMed 11O OJIHON MOHETE KayKJIOTO JIOCTOMHCTBA,
MOYKHO YILTATUTE JTIOOYIO CyMMYy, He Impesbimaiontyio 2" — 1 Tyrpuxos.

3. a) Jlokamure, uro 12 + 2% 4 ... 4 p? = 2HDEHD 6y Jokazxure,

aro 13 428 4 4 pd = PO 6

4. a) Ilpu n > 2 nokaxkure HepaBeHCTBO 2™ > 2n + 1.

6) (HepaBenctBo Bepnymnnu.) Ilpu n > 1, a > —1 jgokaxkure Hepa-
BercTBo (14 )" > 1+ na.

5. UsBectHo, uTO T + % € 7. Jlokaxkure, 4ro x" + fn € Z njsg J1o00ro
HATYPAJIBLHOTO 7.

6. a) Ha ckosibko wacreil pasbuBAIOT IJIOCKOCTb 1 MPSIMBIX OOITEro IMo-
noxenusi? (Hukakue jiBe u3 HUX He mapaJulesibHbl, HUKAKHE TPU U3 HUX He
IPOXOJIAT Yepe3 OJIHY TOUKY.)

6) Ha ckosbko uacteii pasbuBaroT MPOCTPAHCTBO M IJIOCKOCTEl OBIIEro
nojoxkenns? (Hukakue jqBe u3 HUX He NapaJsilebHbl, HUKAKUE TPU HE IPO-
XOJISIT Yepes3 OJ[HY HPSMYI0, U HUKAKHe YeThipe — OJHY TOUKY.)

7. Ilmockocts pas3bura Ha 9YacTH HECKOJIBKUMUI a) MPSIMBIMIE;
6) okpyHOCTsIMU. JIOKAYKHUTE, UTO ITU YaCTU MOXKHO PACKPACUTDH B 2 IBETA
IpaBHJIbHBIM 06pa3oM (T.e. Tak, 9To0bl HUKAKWE JiBe 00JIaCTH OJIHOTO IIBETa
He MMeJn ObIIeii TPaHUIBI).

I'eomerpus-2. PaBenctBo TpeyrojsbHukoB. 06.07.2010

1. Ha cropore C'D kBagpara ABC'D 1mocTpoeH IpaBUJIbHBII TPEYTOJIib-
uuk C'DN, Bepmmaa N KOTOPOro JIeXKWT BHE KBaJipaTa, a Ha JTUArOHAJIN
AC — npasunbablii TpeyroabauK AC' M, BHyTpr KOTOPOTO JIE?KUT TOUIKa, D).
Hokazkure, uro M N paBHO CTOpOHE KBaJpaTa.

2. B Beimyksiom uersipéxyroibauke ABC'D muaronanu AC u BD pas-
HBI, & CEPEJIUHHBII ePIeHINKYIIp K cTopoHe BC' IPOXOIUT Uepe3 cepeinHy
cropoubl AD. Jlokaxute, uto AB = CD.

3. B Boimyksiom derwipexyronpanke ABCD /B = ZC = 120°, a BC'+
CD = AB. Hokaxure, uro AC' = AD.



4. Tpeyronbuuku ABC un AB{C} takosbl, uto AB = A1B,, BC =
B,Cy nu LA = ZA,. lokaxkure, 910 uOO 9TU TPEYTOJbHUKHA PABHBI, JTHOO
LC + £C = 180°.

5. Ilycrs BBy — GuccekTpuca HepaBHOOeIpeHHOTO Tpeyroybauka ABC
c yrioM /B = 48°. I3 toukn O, nexareit Ha Jjyde BB, onmycTuwim mep-
nerukyssip OH wa cropony AC. Oxkazajoch, auto AH = HC'. Haiigure
yron ZOAC.

6. ana rpanerus ABCD rakas, uro AD || BC, AB = BC, AC =CD
u AD = BC' + CD. Haiinure ee yribl.

7. Buyrpu pasaobespentoro rpeyroibiuka ABC (AB = BC') ormedena
touka D. WsBecrno, uro /DAC = 30°, ZDCA = 10° u LZABC = 80°.
Haitmure ZBDC.

Paznoboii-2. 06.07.2010

1. Touka M B3siTa Ha cropone AC' paBHOCTOpOHHETO Tpeyroibanka ABC,
a Ha npojioskenuu cropoubl BC' 3a Bepmuny C' ormedena Touka N Tak, 4To
BM = MN. Hokaxwure, uro AM = CN.

2. Pemmure B HaTypanabHbx unciax ypasuenne  a(a + 1) = b(b + 2).

3. Hanbr nosiocka 1 x 1000 u n ¢dumek. /[Ba urpoka XogdT 1o ouepe-
qu. [TepBbiit cBOUM XOJI0M MOXKeT B3ATh He Gosiee 17 dumiek (Kak u3 Ky4dH,
TaK U C KJIETOK TI0JIOCKH) U [TOCTABUTH UX HA JIF0ObIe CBOOOIHBIE KJIeTKH. Bro-
POil CBOMM XOJIOM MOYKET CHATH JIF0O0€ KOJIMYECTBO CTOAIINX TOIPT (DUITIEK,
U TIOJIOXKUTH MX 00paTHO B Kyd4y. [IepBbIil UTPOK BBLIUTPLIBAET, €CJIU TIOCTa-
BUT Bce n duinek B psax 6e3 npobenos. Jlokaxkure, uro ecim  a) n < 89;
6) n <98, TO mepBbIii UIPOK CMOXKET BbIUTpaTh.  JloKazkuTe, 9TO ecjiu
B)n >324; r1r)n>305 g)n>98, TOBTOPO UI'POK MOXKET IOMEIIAThH
[IEPBOMY BBIUTPATH.

4. Jlokaxkure, uro cpejau ouneros ¢ nomepamu ot 000000 ;10 999999 ko-
JIMYECTBO CYACTJIUBBLIX HE TpeBocxouT 1/11 or obiero Koaudectsa OUIETOB.

5. 13 neBsATn MoHeT ojiHa (haJIbINUBas U BECUT MEHbIIIe JIpyrux. B namem
paCIOpsIZKEHUN UMEIOTCSI JIBOE BECOB, OJIHAKO, OJHU U3 HUX (HEM3BECTHO Ka-
KIe UMEHHO) HEJ0CTATOYHO TOYHBI U He MOI'YT OOHAPYKUTH PASHUILY MEKJLY
danbimmBoit n Hactrogdeit MoneTamu. Kak 3a Tpu B3BemmBaHus HANTH (dasib-
TUBYIO?!

6. IlmeeTcss n IMCKETOK U N STUKETOK, PACKpAIIEeHHbIE B HECKOJIHKO I[BE-
ToB. /lyO/ib — 9TO JiMcKeTa, K KOTOPOil IPUKJ/IeeHa ITHKETKA TOrO YKe IIBeTa.
JlokazkuTte, 9T0 MOKHO JOOUTHCS TOrO, YTO BCe JAyOJ OyIyT OXHOIO IBETa.



(BHOJ’[HG BO3MO2KHO, 9TO, HallpuMeEp, KOJIMIECTBO 9€PHBIX JUCKETOK OTJINYa-
€TCA OT KOJInYeCTBa 9Y€ePHBbIX STI/IKeTOK.)

I'padsl. 07.07.2010

1. MoxHo jtu Bce pebpa M JMaroHa/u IPaBUJILHOIO HH-YIOJIbHUKA Pac-
KpacuTh B 54 1iBeTa TakK, 9T0ObI pebpa, BHIXOJIAIINE U3 OHON BEPITUHDI, OBLIH
pasHoro msera’

2. B rocynapctse 2010 ropomos. 13 crosmiisl BerxoguT 239 jgopor, u3 ro-
poia TeMmyTapakaHbCcka — OJIHa JOPOra, a W3 BCEX OCTAJIbHBIX T'OPOJIOB —
o 20 mopor. Jlokakure, 9T0 U3 U3 CTOJUIIBI MOXKHO IIpoexaTh B ThMmyTapa-
KaHbCK.

3. a) [okaxwure, uro cpeau J0ObIX 6 YesoBeK HaiiyTcst MO0 Tpoe Imo-
[IapHO 3HAKOMBIX, JIMOO TPOE MOTAPHO HE3HAKOMBIX.

Hoxkaxkure, uto cpeau a00bix  6) 10;  B) 9 desioBek HaiiyTcst 60
TPOe TOTAaPHO 3HAKOMBIX, JTHOO YeTBEPO IOMAapHO HE3HAKOMBIX.

4. HazoBeMm dejioBeKa Ma.1000WumensHvim, ecian y Hero Meree 10 3HaKO-
MbIx. HazoBem destoBeka vydaxom, eC/id BCe €ero 3HAKOMbBIE MAJIOOOIIATE THHBI.
JlokaxkuTte, 9TO MaJIOOOIIUTE/ILHBIX JIIO/Ieil He MEHbIIE, 9eM JY/IaKOB.

5. B crpane 100ble JBa ropoja coeIuHeHbl JIUOO0 I1occe, JTUO0 »KeIe3HOM
joporoii.  a) /lokaxkure, 9T0 HaiijileTcsl TAKOi BHJI TPAHCIIOPTA, KOTOPBIM
MOKHO U3 JIFOOOr0 ropojia j1obparbes Jo jroboro japyroro.  6) lokaxkwure,
YTO MOYKHO BBIOPATH BHJI TPAHCIIOPTA TaK, YTO OT JIFOOOTO ropo/ia JI0 JI0O0ro
JIPYTOro MOXKHO JI0OpaThcd cAeaaB He DoJiee JIBYX MePecaJioK.

6. B rpade ¢ 2n sepmmnamu n? + 1 pebep. Jokazkure, 4TO B HEM €CTb
TPEYTOJILHUK (TO €CTh UKJI U3 Tpex pebep).

7. Ha mnanere 10000 ropo/1oB, cpejin KOTOPBIX €CTh CTOJIUIIBI TOCYIAPCTB.
Hekoropbie ropojia ¢Bsi3aHbl JOpOraMu Tak, UTO JiI00as JOpora COoeIrmHseT
POBHO JIBa rOpo/ia, U OT JIFOOOTO ropo/ia J0 JTFOO0T0 JIPYTOro MOKHO J100paTh-
ca 1o jioporam. IIpu 9TOM, 9TOOBI HONACTH U3 OJHONW CTOJIMIBI B JIPYTYIO,
HY>KHO 1poexaTh He MeHee 200 jgopor. Jlokaxkute, 9TO Ha IJIaHETe MEHbIIE
100 croJmmir.

I'eomeTrpudyeckmne HepaBencTBa. 07.07.2010

Teopema o BHentHeM yrJuie. Bremnnuii yros tpeyroJibHIKa 060JIbIIe JIF0O0T0
13 HECMEYKHBIX C HUM BHYTPEHHUX yTJIOB.



3ameuanme. Ha camom jieste, BHeITHUiT yrosl TPEyroJbHUKA PABEH CyMMe
HECMEXKHBIX C HUM BHYTPEHHUX yry10B. OJIHAKO JjIsT €ro JI0KA3aTe/IhCTBa TPe-
OyeTrcst akCroOMa, O ITapaJIIeIbHbBIX, & TPEJIbLIYILYI0 TeOPeMy MOXKHO JIOKA3aTh
HE UCIOJ/Ib3Yd JIAHHYIO aKCUOMY.

B wacmnocmu, 6 sadavax 1, 2 we paspewaemcs noav308amucs Garxmom
npo CYMMY Y2a06 MPeYy2oivbHUKA U OPY2UMU CACOCTNBUAMU GKCUOMDBL O NG~
DPAANEALHBLT.

1. a) /lokaxkure, 9T0 B TpEyroJbHUKE MPOTHB GOJIBINENH CTOPOHBI JIEKUT
Gosbinmii yrost.  6) Jlokazkure, 9TO B TPEYTOJIbHUKE TPOTUB GOJIBIIEro yIiIa
JexkuT 6oJblias cTopoHa.  B) B TpeyrosibHEKe jiBa yriia paBHbL. JlokaxkuTe,
YTO OH paBHOOEIPEHHBII.

2. a) [lokakure, 94T0 HEPIEHMKYJ/IAD KOpoUue HaK/JIOHHO.  0) Jlokaxku-
Te, 9TO U3 JBYX HAKJIOHHBIX KOPOYE Ta, KOTOpad OJIMKe K MePHeHIUKYIAPY.

3. (HepaBencrBo TpeyrosibHUKA.) [lokazxure, 9T0 B TpEyrobHUKE
CyMMa, JTIOOBIX JIBYX CTOPOH OOJIBINIE TPEThEN CTOPOHBI.

4. a) Ha cropone BC' tpeyrosbanka ABC' ormeuena touka D. Jlokaxku-
Te, IYTO OTpe30K AD MeHbIlle KaKk MUHUMYM OfHOI u3 cropon AB wm AC.

6) /lokaxkure, 4T0 MAKCUMAJIbHbIH OTPE30K COJEPIKAIIUNCT B TPEYTOJIb-
HHUKE €CThb €ro HaumbOJIbINas CTOPOHA.

5. Touka D — cepenuna ocaoBanust AC' paBHOOEIPEHHOTO TPEYTOIbLHUKA,
ABC. Touka E — ocHOBaHUe IEPIEHIUKYJ/ISIPa, OIMYIIEHHOrO U3 TOYKu [ Ha
cropony BC. Otpesku AE u BD mnepecekaiorcss B Touke F. Ycranosure,
Kakoii n3 orpe3koB BF' wiun BE jnjvHHee.

6. Ha croponax AB, BC, CD u DA kBagpara ABC' D, ctopoHa KOTOPOTO
paBHa 1, ormeuennl Touku K, L, M u N coorBercrBerHo. /lokaxkure, 4T0
nepuMeTp derbipexyroybiuka K LMN  a) Gosblie aByX; ©6) He MeHbIIIe,
qeM 2\/5.

7. Ha croponax AB u BC tpeyronbauka ABC' ormedenst Touku D u
COOTBETCTBEHHO TakuM obpasom, uro ZBED = 20°, ZACB = 40°. [lokaxu-
te, utro AC + EC > AD.

BuaomMmunanpubie Koadpunueatol. bBuaom Hpiorona. 09.07.2010

1. B nareps Ha k mmeit moexajio n jereii. Kakiplii IeHb KTO-TO U3 HUX
JozKeH youpars kiaace.  a) CKOJBKUME ClIOCOGAMEI MOYKHO COCTABUTH TDa-
dbuk yoopku kiacca?  6) CKOJIBKUMU CIIOCOOAMU MOYKHO COCTABUTH CIIPa-
BeJINBBIN (HUKTO He yOupaeT JBayKipl) rpaduk ybopku Kiacca?



B) Haiiznre kosmaecTBo criocoboB BeIGpaTh k JEKYPHBIX B KJacce U3 1
yaenukos. (DTo KojmdaecTBo obosHavaercs depes CF.)

2. Jlokaxmute, uto CM] = Ck+Ck+1  a) moacuerom;  6) He ncnonb3ys
bopmymy aaa CE.

3. Jlokazkure, uto k- C¥ =n-C*"]  a) mogcuerom; 6) He mCHOB3Yys
bopmyny s CE.

4. (Bunom Heiorona) Jlokaxkure, 4ro jyist 066X a,b € R un € N

n

(a+b)" =) Cka"*v*

k=0

a) IPU IIOMOIIM METO/Ia MaTeMaTUIeCKOH MHIyKIUK;  6) KOMOUHATOPHBIM
IyTeM.

5. Haitsure cymmy CO4+CL+... 4+ C?  a) anreGpamveckn;  6) KOMOH-
HATOPHO.

6. Haiiaure cymmy CO—CH+C2— . 4+ (=1)" 1O+ (=1)"C"  a) an-
rebpandecku; 6) KOMOMHATOPHO.

7. Haiimure cymmy  CO+Ch  +C2 L+ ...+ CF L

ILnomamu. 09.07.2010

Onpenenenne. Kaxoit purype M Ha IJIOCKOCTH CTABUTCSI B COOTBETCTBHE
qucy10 Sy, Ha3bIBAEMOE NA0ULA0LI0, TAKOE, ITO BBITTOJTHEHBI CJIeIyONINne CBO-
CTBa:

1) Sy > 0;

2) ILomaau paBHBIX GUTYD DABHBL;

3) Eciu durypa M cocrout uz duryp A u B, He uMerOIuUx OOIMIUX BHYT-
peHHux Touek, 1o Sy = S4 + Sp;

4) Tlnomaaps npsgMoyroabHuKa a X b pasHa ab.

1. a) Jlokaxkure, 9TO MIOMIA/b TPEYTOJbHIKA PABHA TIPOU3BEIEHUIO TIPO-
U3BOJILHON CTOPOHBI HA IMOJIOBUHY OIYIIEHHON Ha Hee BbicOThl.  0) Jloka-
JKUTE, 9TO IO b TapaJiie/iorpaMMa paBHa IPOU3BEJICHUIO TTPOU3BOJILHO
ero CTOPOHBI Ha OIYIIEHHYIO Ha 39Ty CTOPOHY BbicOTY.  B) Jlokaxkure, 4TO
IIJIOIA/h TPATIeIH paBHA TPOU3BEIEHIIO IIOTyCYyMMbl OCHOBAHMIT HA BBICOTY.

2. a) Touka B; sexxur Ha jyde OB yriua AOB. [Tokaxure, 9410

Swos OB
Saos, OBy’




6) [dokaxKkure, 9TO IJIOMAIN TPEYTOJLHIUKOB C PABHBIM YTJIOM OTHOCSITCSI
KaK IPOU3BEICHNS CTOPOH, 3aKII0YAOuX 3T0T yroi. T.e. ecoiu L A101By =

ZAQOQBQ, TO
Sa0.8,  O1A1-01By

SAQOQBQ B 02A2 : 0232 ‘

B) Jlokazkure, T0 XKe yTBEpKJIEHHUE JIJI TPEYTOJbHUKOB C YIJIAMHE, JIONOJI-
Hstiorumu apyr apyra go 180°. T.e. ecm L A101B1 + £A302B5 = 180°, To

Sa,0.B: _ 014, - 01 B4
Sa,008, O242-03By

3. IIpo TpeyroJIbHUK M3BECTHO, 9TO BCE €0 BBICOTHI HE IPEBOCXOIAT 1.
Kakyro nanboJibInyio moma b OH MOXKET UMETD !

4. a) Jlokaxkure, 4T0 OGUCCEKTPUCA BHYTPEHHETO yTJIa TPEYTOJbHUKA, JIe-
JINT TIPOTHUBOIOJIOXKHYIO CTOPOHY Ha YaCTH, TPOMOPIIMOHAIBHBIE 3aKTFOUA0-
muM ee ctoponaM (T.e. eciin AD — 6uccekrpuca AABC u touka D jexur
Ha npamoit BC', To g—g = %). 6) Jlokaxkure TO Ke yTBEPXKJEHUE JIJIs
6uccekTpuchl BHeImHero yria (T.e. ecian AF — GucceKrpuca BHENTHErO yriia
tpeyrosibiauka ABC' u touka F' nexur Ha upsmoit BC, To g—? = ﬁ—g).

5. Jlokazkure, 9TO €CJIU B BBIITYKJIOM YEThIPEXYTOJIbHUKE OJ/IHA U3 CPETHUX
JIMHUH JIEJTAT eT0 TLIOMIA/Ib ITOTI0IaM, TO 9TOT YeThIPeX YTOJbHUK — TPaITeInst
I TIapaJIIeIOrPaMM.

6. Touky M, jexkalyio BHYTPU TPEYroJIbHUKA, COEIUHUIU CO BCEMU
ero BeprmHamMu. OKa3a/10Ch, YTO IO 00PA30BABIIIXCS TPEYTOJIbHIKOB
paBubl. Jlokaxkute, uro M — TOYKA IepeceveHrs MeTUaH.

7. Touxky K, jnexkaltyio BHYTPHA HTPABUIBLHOTO IMECTUYTOJbHUKA, COEJTH-
HIJIA CO BCceMH ero BeprmmHaMu. JloKaxkuTe, 970 CyMMBI ILIOMIaeil oopa3o-

BaBIINXCA TPEYTIOJIbHUKOB, B3ATbIX Y€PE3 OJWH, PaBHbI.

I'pacdwi-2. 10.07.2010

Onpenenenue. /lepesom Ha3BIBAETC CBA3HBIN rpad, He copepzKaIuil mpo-
CTBIX TUKJO0B. Bepinna rpada Ha3bBaeTcs 6ucAvetl, ecjau ee CTeleHb PaB-
Ha 1.

1. /lokakure, 9TO KOJUYIECTBO BUCSIINX BEPINUH B JIEpEBe HE MEHBIIE,
yeM MaKCUMaJIbHad U3 CTeleHell ero BepInH.

2. /lokaxkuTe, 9TO B JiepeBe C M BePIIUHAME COJIEPYKUTCH POBHO 1 — 1
pebpo.
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3. Jlokaxkure, 94TO0  a) W3 JIHOOOrO CBSI3HOrO Tpada MOXKHO BBIJIEIUTD
JIEPEBO, COJIEpIKAIIee BCe ero BEepINUHBL (0cmoshoe depeco);  6) B CBI3HOM
rpade ¢ n BepIIMHAMU COJIEPKUTCA KAK MUHUMYM 1 — 1 pebpo.

B) Jlokaxkure, 9ro0 B J1060M CBA3HOM Tpade eCTh BEPIIMHA, [IPU YIAeHIN
KOTOPOI#i rpad 0CTaeTCsl CBA3HBIM.

4. JlokaxKuTe, 9TO BEPIINHBI I'Pada MOXKHO PACKPACUTH B JBa IBETa IIpa-
BUJIbHBIM 06pa30M TOTr'Ja 1 TOJILKO TOI'/la, KOT'Zla B HEM HET HEY€THBLIX ITUKJIOB.

5. a) [okaxkure, 9T0 B CBsI3HOM rpade CyIeCTBYeT IHUKJI, MTPOXOAIINiT
[0 KazKJI0My peObpy POBHO ojinH pa3 (DUaepos yuk.a), TOTIA U TOJBKO TOIJIA,
KOIJIa CTEleHN BCEeX BEPIIMH JIAHHOTO rpada deTHbl;  0) JOKayKuTe, 4TO B
CBSI3HOM I'pade CyIIecTBYeT IIyTh, IMPOXOISIUA 110 KaxKI0My pebpy pOBHO
oiuH pas (iuaepos nymo), TOrAA U TOJBKO TONJA, KOIJa B JIAHHOM rpade
ecThb He 6oJiee JIBYX BEPIINH HEYETHOW CTEIEeHH.

6. B 0/IHOKpYyTroBOM TypHHUpE IO BOJIEO0/IY ydacTBOBaJIO n KoMmaH 1. [lo-
KaykKiTe, 9T0 UX MOYKHO 3aHyMepOBaTh YHUC/JIaMU OT 1 70 M Tak, 9TO IepBast
KOMaH/Ia BBIUTPAJIA Y BTOPOIi, BTOpas y TpeTbeil, ..., (n — 1)-s1 y n-ii.

Teopusi uncen-2. Aaropurm EBkiauga u npoyee. 11.07.2010

1. Haiigure (11...1 11...1).

m n

2. Haiyure  a) (2™ —1,2" —1); 6) (2" +1,2%" +1).

B) IIpu momomu myHkTa 6) JOKaXKUTE, YTO MPOCTHIX YUCES OECKOHETHO
MHOTO.

3. VY danpmuBomonerunka Iletn wnmeercs HeorpaHUYEHHBINH 3alrac
1993-py6aesbix kymop. 2Keron merpo crout n pyodeit, e n < 1993, a
B Kacce ecThb Bcero 1 pyosb ciaun. /lokakure, 910 HEe CMOTps Ha 310 [lerd
CMOXKET KYHTb HECKOJIBKO (MeHee 1993) KeTOHOB B JaHHON Kacce.

4. O6o3uaunm depe3 n? (“n Bompocuas’) TPOU3BEJEHIE BCEX MPOCTHIX
quces1, MeHbIHX N (JiJIs HATypaabHbIX 1 > 3). Haiigure Bce HaTYpasbHbIE 1
Takue, 910 n? < n.

5. Jlokaxkure, 9TO IPOCTHIX dnces Bujaa 4k + 3 6ECKOHEYHO MHOIO.

6. /loxaxkute, uro HaiigyTcs 1000 mocseioBaTe/IbHBIX HATYPAJIbHBIX TH-
ceJsl, CpeJi KOTOPBIX POBHO 7 MPOCTHIX.
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Paznob6oii-3. 11.07.2010

1. [Mockuiky (ky6) 3ammium Ha TouTe B MemkoBuHy (B hopme Kyba). Urpa-
10T J1BO€ (MIOJIYIHBIIIHE MOCHIIKY ). 3a OJWH XOJI Pa3peIIaeTcs CIeIaTh pa3pes
BJI0JIb JIEOOOTO pebpa Kyba (110 KOTOpoMy ele He jesiajicst paspes). [Ipowur-
pBIBaET TOT, IOCJIE XOJa KOTOPOrO0 MENIKOBMHA PacIIaJaeTcsd Ha IBE YaCTH.
KT0 BBIMIpBIBAET IPH IPABUILHOI urpe?

2. Nwmerorcsa Tpu aBromara. Ha Bxom um nogaercst kaprouka (a, b). Ilep-
BBIIl medaraer KapTouky (b, a). Bropoit — (a,a + b). Tpernii, ipu a > b,
nevaraer (@ — b,b). Bo3MOKHO JIi IPU TIOMOIIM STUX ABTOMATOB MOJIYyYUThH
u3 kaprouku (1,1) kaprouky (1001,2015)7?

3. Kakue u3 nepeunc/ieHHbIX HUZKE IIPU3HAKOB PABEHCTBA JBYX TPEYTOJIb-
HUKOB SIBJISTIOTCS BEPHBIMU! (IIEPEUUC/ISIOTCS COOTBETCTBEHHO DABHBIE JIe-
MEHTBI, 0O03HAYEHHs CTaHIapTHBIE): a) a, B, b+c¢;  6)a, B,b—c; B) S,
ha; 1) a,b, hy.

4. Pemure B nesbix unciax ypasnenne z2 + y? = 7(22 + t2).

5. B cTpouky BbIIMCAaHbI 1 HATYPAIbHBIX YKces. Paspemaercs B3ATh JIo-
Oble JBa 4KciIa a U b Takue, 9TO @ CTOWUT JieBee b u b / a, U 3aMeHUTH a Ha
(a,b), a b, —Ha [a, b]. Jokazkure, 9T0  a) TaKue OMEPAIUHI HE MOT'YT IIPOJIOJI-
JKATbCsT GECKOHETHO JI0T0;  0) TpH JH060 MOC/IEe[0BATEIbHOCTH ONEPAITHit
B KOHIIE OYJIET IIOJIy9aThCs OJHA U Ta KE IIOCJIEI0BATEIbHOCTD YHCE.

6. a) (JIemma o aumaronanu) Jlokaxkure, 910 y J1060r0 MHOIOYTOJIbHIE-
Ka eCTh JIMAaroHaJib, IEJIUKOM Jiexkalasi BHyTpu Hero.  6) Haiiaure cymmy
BHYTPEHHUX YIVIOB U CyMMY BHEIIHHMX YIJIOB IIPOU3BOJILHOIO N-yIrOJLHUKA.

Ilnomamu-2. 12.07.2010

1. Memuannt AA;, BBy, CC} tpeyronbanka ABC' miepecekatoTcsi B TOY-
ke M. JHoxaxwure, uro tpeyronbuuku AMB;, CMB,, CMA,, BMA;,
BMCy, AMC, paBHOBequKH (T.e. MIMEIOT OJIMHAKOBYIO ILIOIMIATH).

2. B ugernipexyrosbauke ABC'D aunaronanu mepecekatorcsa B Todke O.
Hokazxkure, uro Sapo = Scpo < AD || BC.

3. /Ipe mapaJjuiesbHbIE IIPsIMble BBICEKAIOT Ha CTOPOHAX yIJyia C Bep-
munoit O orpesku A1 As u By Bs. Jokaxure, uro Tpeyroiabankun OA, B,
u OAyB; paBHOBEJIMKH.

12



Buyrpennwuii matboii. 12.07.2010

1. CymectBytoT i 16 IPSIMOYTOJbHUKOB C IEJBIMUA CTOPOHAMMU, U3 KO-
TOPBIX MOYKHO CJIOKUTH JIIOOOH MPSIMOYTOJIBHUK C TIEJIBIMA CTOPOHAMU, HE
IPEBOCXOAIME 157

2. Buayrpn xkBajgpara ABCD ormedena Ttouka F, takas, uro AB = AF.
[Ipsmass AE nepecekaer cropony BC' B Ttouke K, a npsmasg BE cropony
CD B touke L. Jlokaxutre, uro BK > 2CL.

3. U3 Touku Ha THIIOTEHYy3e MPSIMOYTOJILHOIO TPEYTOJIbHUKA B HAIPAB-
JIEHUU, TIePIeHINKY/ITPHOM TUIIOTeHY3€, BbLIeTaeT OMIbapaablil mapuk. OH
OTpazKaeTcsl CHadaja OT OJIHOTO, & TOTOM OT JIPYroro M3 KaTeTOB IO MPUH-
nuiy “yrosi majieHust paBeH yIJIy OTPayKeHHs , IIOCJIe Yero CHOBa IONaJIaeT
Ha runoreny3sy. Jlokaxkure, 4TO paccTosinue, KOTOPOE IPU ITOM IIPOJIETEN
IMAPUK, HE 3aBUCUT OT TOYKU, U3 KOTOPOIl OH BBLIETE.

4. /lana Kyda m3 n cnudek. /[Ba Urpoka urparmoT B CJEIYIONLYIO UTPY:
KayKJIBIil M3 HIX CBOMM XOJIOM MOYKeT B3ATb m3 Kyun 4% crmuek, riue k > 0.
[IpourpeiBaer He mmeroruii xo/ia. IIpn Kakux n UIpok, JIeJAIONInii TepBLIil
XOJI, MOYXKeT obecrednTh cebe 1mode/1y He3aBUCUMO OT UI'PhI BTOPOTO.

5. Ilyctp uncna p € P u a,n € N TakoBbl, uro 2P + 3P = a”. Jlokaxkure,
qTo n = 1.

6. Haitiiure Bce BemecTBEHHBIE PENIEHNS CUCTEMBI YPaBHEHU: a1 + ag =
as, Qg2 + a3 = 4, ..., Gp—1 + Ay = a1, Ay + A1 = G2, U JOKAXKUTE, YTO JIPYIUX
HET.

7. Hau nmosbiii rpad wa 2010 Beprmmaax. Kax1yto MunyTy B HEM BBIOU-
PAOT TUKJI JIJTMHBL 4 U YIAJIAIOT OTHO U3 pebep 5Toro mukia. Kakoe HanMeHb-
1mee Inco pedbep MOKeT OCTAThCs B rpade B pe3ysibrare TaKUX OMePAaIiuii’!

8. B ropome n > 2 yaun mayT ¢ 3amajia Ha BOCTOK M N YJIUIL UJIYT C
cepepa Ha Ior. Bcero n? mepekpecTkos. KakiuM HaMMEHBITHM KOJIMYECTBOM
aBTOOYCHBIX MapIIPYyTOB MOXKHO OOOHTUCH, ITOOBI OT JIIOOOIO MEPEKPeCcTKa
JI0 JII0OOT0 JIPYTOro MOKHO OBLIO OBI j10eXaTh (BO3MOXKHO, C IIEPECATKAMI),
a KayKJIbIil MapIIpyT IIIeJT 0 TPAHUIE HEKOTOPOI'O MPAMOYTOJIbHUKA !

9. Jlokazkure, 4To JIJIsd JFOOBIX HATYPaJbHBIX dnces n u k (tae n > k)
CYIIECTBYET HATYPAJbHOE YUCJIO0, KOTOPOE IpU JieJIeHuu Ha ducia 1, 2, ...,
N JIaeT POBHO Kk PA3JIMYHBIX OCTATKOB.

10. Ha octpose Prirapeit u JI:xkerios crout 3amMok. B Tperbeii 110 BeindauHe
KOMHATe ([10CJe TPOHHOTO 3ajia ¥ HOJBaja) CTOUT KPYIVIBIi cTos. 3a 9TuM
crojioM cusiaT 16 abopureHoB pa3Horo Bospacta u 3Banusd. Ha Borpoc: “He
CUUTas BaC U JABYX BaIlUX COCEJIEl, KTO BCE OCTAIbHbIE!”, KayKIIbII CUIATITII
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orBeru1: “Bee onm jnkerbr’. CKOJIBKO JIZKEIIOB CUIUT 38, CTOJIOM?!

I'padsbi-3. Ilytu m nmukibsl. 14.07.2010
o momusam npobaem, 8vlABAEHHBIT HaA NPEILLOYUEM 3AHAMUU NO 2PAPaMm. ..

Onpepenenne 1. Mapwpymom (nmun nymem) B rpacdbe G HasbiBaeTcs: de-
pe/LyIomasics MoC/Ie/I0BaTe/IbHOCTD BEPIINH U PEOEp Vg, €1, U1,y - « + , Vg1, €k, Uk,
takasi, 9To pu 1 < ¢ < k BepIIMHBI v;_1 U V; SIBJIAIOTCS KOHIIAMEU pebpa €;.

Bepmuna vy HazbBaeTcs nauanom, a BEPIIUHA Up — KOHUOM MAPIIPYTA
Vg, €1, U1y -« -, Ug_1, €k, V. OCTAIBHBIE BEPIUHBI, BXOJSIINE B JAHHBIN MaPIII-
PYT, HA3BIBAIOTCS BHYMPEHHUMU.

Jlaunoti MapIpyTa Ha3bIBAETCsT KOJTMIECTBO COJEPIKAIINXCS B HEM pebep
(pu 9TOM KazKji0e pedpo CUYUTAeTCsl CTOJIBKO Pas3, CKOJIbKO OHO BCTPEYAeTCsi
B JIAHHOM MAapIipyTe).

MapmipyT v, €1, 1, - - . , Vk_1, €k, Uk OTHO3ZHATHO 3aJIA€TCs TTOCTIE/IOBATE -
HOCTBIO BEpIINH g, Vq,...,Uk, B KOTOPOI JIIOOBIE JIBE COCEIHUE BEPIIHHEI
cmercpt (TO eCTh COeIMHEHBI PEOPOM ).

Omnpenenenne 2. MapiipyT Ha3bIBAETCS Uenblo, €CIU BCe ero pebpa pas-
JIMYHBL, U Npocmot yenvio (W npocmuim nymem), ecii BCe ero BePIIUHbBI
PA3INIHbI.

BaMKHYyTast 1eMb (TO eCTh Telh, HAYAI0 KOTOPOW COBIAJAET ¢ KOHIIOM )
Ha3BIBAETCS UukAOM. LIUKII HA3LIBAETCA NPOCTMBbIM, €CJIU BCE €r0 BEePIINHbBI
pasjngHbl (IPU 9TOM, HAYAJIO U KOHEI| COOTBETCTBYIOINIEH e CIUTAIOTCS
3a OJ[HY BEPIIUHY ).

1. a) Jlokazkure, 9T0 ecyu B rpade eCThb Iy Th U3 BEPIIUHBL U B BEPIIUHY v,
TO €CTh W MPOCTOl IyTh U3 u B v.  0) Jlokaxure, uro eciu B rpade ecThb
IUKJI, TO B HEM €CTh W TpOCTOl 1ukJ. B) Jlokaxure, uro eciau B rpade
€CTb HEYETHBIN IIUKJI, TO B HEM €CTb U HEeYETHBIN IIPOCTON IUKJI.

2. JlokaxkuTe, 9TO rpad sBIAETCS JIEPEBOM TOT/Ia U TOJBKO TOT/Ia, KOTJa
JIIOOBIE JIBE €r0 BEPIIMHBI COEIMHEHBI €/INHCTBEHHBIM ITPOCTHIM Iy TEM.

3. Crenenu Bcex Bepinut rpada He Menblie d. /lokaxkure, 4TO B HEM €CTb
[IPOCTOM TUKJI JIIMHBI He Menee d + 1.

4. B rpade Mexy JIOOBIMU JBYMS BEpPIIMHAME CYIIECTBYET IMPOCTOI
IyTh YeTHOW JIUHBI. JlOKaxKuTe, 9TO MEXKJy JIIOOBIMU JIByMsI BEPIIIITHAMEI
CYLIECTBYET IIPOCTOH IIyTh HEYETHON JJIMHBIL.
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Onpenenenune 3. Paccmosaruem Mex Ty Bepiuinnamu u u v rpada G Ha3bI-
BaeTcs Besamanna d(u, v), paBHas JUIMHHE KPATIANIIEro Iy TH MEXK/IY U 1 .

Ounpenesienne 4. Juamempom d(G) rpada G HasbiBaeTcst HANOOJIBIEE PAC-
CTOSIHUE MEXKJIy €r0 BEPIIMHAMU.

Okcuenmpucumemom e(v) BEepIINHBI U HA3BIBACTCA HAUOOJIBINEE U3 PAC-
CTOSTHUT MeKJIy BepIINHON v u JApyrumu BeprmmHamu rpada G.

Paduycom r(G) rpada G Ha3bIBAETCS HANMEHDIIHI U3 SKCIIEHTPUCATETOB
€ro BEepIIH.

5. a) Hokaxure, aro r(G) < d(G) < 2r(QG).
6) /lokaxkure, 9T0 B CBA3HOM Ipade Jiobble JiBa MPOCTHIX IIyTH MAKCH-
MaJIbHOM JIJIMHBI UMEIOT OOIINYI0 BEPIIUHY.

Omnpenenenne 5. [[enmpom rpada Ha3bIBAeTCS BEPIINHA, SKCIIEHTPUCUTET
KOTODOii paBeH pajuycy rpada (To ecTb Haii/IeTCst BePIINHA, PACCTOSHIE OT
KOTOPOii 710 JIAHHOI PaBHO Pajuycy ).

6. JlokakuTte, 91O y JepeBa MOKET OBITh He DoJiee JIBYX IIEHTPOB.

MaJsiag Treopema ®@Pepma n Teopema Busbcona. 15.07.2010

1. a) Ilycrs a,b € Z u p € P. Joraxure, uto (a+b)? = a?+b  (mod p).
6) Boiseure orcioa Masyio Teopemy Depma.

2. llyctb a € Z,p € Pua/ P. Paccmorpum cieytomuii rpad: BepIinHbl
rpacda — [uucia ot 1 10 p — 1; U3 uncaa x BeJleT OPUEHTUPOBAHHOE PEOPO B
qucsio y, ecan ax =y (mod p).

a) Jlokazkure, 9ro 310T rpad ABIgeTCs 00beIMHEHNeM HeCKObKIX 1K~
JIOB OIMHAKOBOM JIJTHHBI.

6) BeiBeure u3 sToro maiyo reopemy Pepma.

3. a) Bapab6an Ilosist uyjec pasébur Ha p OJMHAKOBBIX CEKTOPOB (TJe P €
P). CkosbKuMHI CIIOCODAMHU MOYKHO PaCKpacUTh ITH CEKTOpa B M IBETOB?
Bapaban moxkeT Bpamarbcsi, TTO9TOMY PACKPaCKH, MOJIYJaloNuecs: Apyr u3
JIpyra moBopoToM OapabaHa, CIMTAIOTCA ONMHAKOBbIME. 6) BbiBemere u3
MyHKTa a) Mayyio Teopemy Pepma.

4. IIpocroe uucyo p 6osbiie ngaru. Jlokaxknure, 4To uncio u3 p — 1 eau-
HUIIBI JICJIUTC Ha P.

Onpepenenune. Boraer b HA3bIBAETCA 00paMMHbIM K BBIYETY @, eciin ab = 1
(mod m).
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5. [lycts p — mpocroe uncio.  a) Jokaxkure, 9To jyisi j060ro a ot 1
10 p — 1, cymectByer poBHO onuH obpaTHbIi Beider.  6) Jlokaxkure, 1ro

ecm 2 =1 (mod p), 70 z = +1 (mod p). B) (Teopema Buibcona.)
Hokaxwure, uro (p — 1) = —1 (mod p). 1) Jlokaxure, 4T0 ecan s
m > 1 umeer mecro cpasaenue (m — 1)l = —1  (mod m), To m — npocroe.

6. a) Ilycrs p — npocroe aucio Buga 4k + 3. okaxkure, 9ro jis 106010
nesoro n 9ucyao n? + 1 He JeauTCA HA P.

6) dokaxkure, 4T0 MpoOCTHIX 1rces Buja 4k + 1 GECKOHETHO MHOTO.

7. Jokazkure, 9TO CylIecTByeT OECKOHEIHO MHOTO TAKHMX IIap Pa3JIMIHBIX
HaTypasbHbIX uncest k,n > 1, aro  a) (k!+1,nl+1)>1; 6) (k!—1,n!—
1)> 1.

Teopema Pajieca. 15.07.2010

1. (Teopema Pasieca) Ha oznoii u3 cropoH yria ¢ BepriuHoit O oTMme-
genbl Touku Ay, By, C} a Ha apyroit — touku As, B, Cy Takue, aro Ay A, ||
BlBQ H 0102. rZLOK&)KI/ITQ, q9TO0 a) ecJia AlBl = Blcl, TO AQBQ == BQCQ;

6) comt 2 = e mn € N, 1o g2 = % n) E = 8, we
3aBACHMO OT TOTI'0, PaAllMOHAJBHO JIX OTHOIIECHUE %.

Vraszanue x 3adave 16: BOCIOIB3yTECh CBOMCTBAMI OTHOIIEHUI TII0IIA~
Jett.

2. Ha croponax AB u AC tpeyrombsuuka ABC ormedensr Toukn By n C

coorBercTBeHHO, Takue, uto B1Cy || BC'. lokaxure, 9410 AB, _ AGL _ BiG,

AB AC BC -
3. Ha ommoit uz cropon yria c¢ BeprmHoit () OTMEYEHBI TOYKH
. OA1 _ A1Ay __
Ay, Ay, ... A, ala apyroit — Touku By, Bs, . . ., B, Takue, 910 o8 = BB =
An_1A
deds — — Znolfn Jlogaykure, uto A1 By || AeBs || ... || AnBh.

BQB3 o Bn—an '
4. a) Ilpu nomormu nupKy/s u guHeiikn pasbeiite JTaHHBI OTPE30K Ha N

paBHbIX dacreii.  6) [Ipu nomormu MUpKysist U JIMHEHKY TOCTPOiiTe TPeyroJi-
nnk ABC, ecim msBecTHBI JymHBI ero ctopoH AB u BC, a TakxXKe mjamHA
orpeska AL, rae L — ocHoBaHme OGUCCEKTpUCH yria B.

5. U3 Touku Ha cropore AB tpeyronbuuka ABC Bbeinossaer xKy4dok Ku-
pioma. CHagaJjia OH II0JI3eT 110 IPAMOIi, napaJuienbaoit AC, 1moKa He J0CTHI-
uet cropoubl BC'. TloroMm 1o npsimoii, mapaJuiesibHoit A B, IoKa He JTOCTUTHET
AC. Tlorom o mpsimoit, mapasutesibaoit BC, oka e mocturaer AB. U 1. 1.
JIO TeX TOp, TIOKA OH He BEPHETCS B MCXOJIHYIO TOUKY. /loKakuTe, 9YTO TaKoit
MOMEHT PaHO WJIN TO3/IHO HACTYIIUT.
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6. IIpsimast ¢ nepecekaer cropoubl AB u AD mapasienorpamyva ABC D

B TquaX FE u F coorBercTBenHo, a auaronanb AC' — B Touke G. Jokaxkmure,

+ AD _ AC

49TO 54 = Ac:

Packpackn rpacdos. 16.07.2010

1. Cremenn Bcex BepmuH rpada He mpeBocxonar d. Jlokaxkure, 9TO
a) ero BepIINHBl MOYKHO MPaBIJIBHBIM 00pa3oM pacKpacuth B d + 1 1BeT;
6) ero BepIIMHLI MOKHO TPAaBUILHBIM 06Pa30M packpacuTh B d* + 1 1per
TaK, 9TOOBI OJIHOIIBETHBIE BEPIIMHBI HE UMeJH OOIIUX coceIeil.

2. Crerrenu Bcex BepliiuH cBs3HOrO rpada e mnpeocxoqdar d. [Ipu srom
CTEeNeHb KaK MUHUMYM OJTHOI ero BepmuHbl MeHbIne d. Jlokaxure, 910 BEp-
IIUHBI 9TOr0 rpada MOXKHO MPABUJILHLIM 00Pa30M PACKPACUTDH B d I[BETOB.

3. B opuentupoBanHOM rpade n3 KaxK7I0i BepIINHbI BRIXOAUT He Oosiee d
ucxonAnux pedep. Jlokaxkure, 9T0 €ro BepHIInHbI MOZKHO PacKpacuTh B 2d+ 1
[BET MIPABUJIHLHBIM 00Pa30M.

4. Ha Bewyepunky npunuio  a) 13;  6) 14 rocreit, mpuaem cpeju Jr06bIX
TpeX M3 HUX eCTh JBOe 3HAKOMBIX. JloKaxknTe, 9TO TOCTH MOTYT PasOUTHCsI
Ha 4 Ipynmbl, B KaXKJI0M 13 KOTOPBIX BCe TOMTapHO 3HAKOMBL.

5. B mapiamenTte y KaxKJoro Jienyrara ecTb He OoJiee Tpex Bparos. [lo-
KayKuTe, 9TO JIEIyTaThl MOTYT Pa3/IeIUThCd Ha JBe (DPaKIUU TakK, YTOOLI y
KaxKJIoro JielyTaTta B ero ppakiuu ObLIO He DoJiee OJTHOTO Bpara.

6. B cBasnom rpade 1000 BepmuH, mpuydeM CTelleHb KaXKJI0W M3 HUX He
bostee 9. Jlokaxkure, 9TO U3 HEIO MOYKHO BBIOpaTh 222 BEPIINHBI TaK, ITOOBI
He ObLIO HEYETHOTr'O TUKJIA, IIPOXO/ISIIEr0 TOJIBKO 110 BHIOPAHHBIM BEPIIUHAM.

ITonobue. 16.07.2010

Onpenenenne. Tpeyronpuuku ABC u Ay B;C nasbiBaiorcs nododnvimu,

ecm 4A = LAy, /B = /By, LC = ZCy m 415 = F& = 5. Hucno
k —
A

Ha3bIBATCS Koapduyuermom nodoous.

B

ITpusuaku nomobusi. Tpeyronpauku ABC n A B1C nogo0HBI, €C/ii BbI-
[TOJTHEHO OJTHO U3 cneg;pyromux YCJIOBUIA.

1. ZA= /A n 2 Bl = f.
3 AB _ BC _ AC

A1B1 T BiCiy T ACr
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YrBepxkaenune. Tpeyzorvnuxu ABC u A1B1Cy nodobnwv ¢ xoaduruen-

mom k (m. e. % = k). Tozda % — k2.

1. B ocrpoyroasnom tpeyrosbauke ABC' nposenenbl BbicoTbl AA; u
BB;. Hokaxure, uro A,C - BC' = B;C - AC.

2. Ha croponsr BC' u C' D napasuiesorpamyva ABC' D (nm Ha uX IpojioJi-
JKeHNsT) OmyIeHbl nepreHaukyaspel AM n AN. Jlokazkure, 9T0 TPEYrojib-
uuk M AN nonoben Tpeyroabuuky ABC.

3. Hokaxkure, 9T0 MeMaHbl TPEYTOJbHIKA [IEPECEKAIOTCA B OJIHOM TOUYKe
U JIeIATCA 9TOM TOYKON B OTHOIIEHUN 2 : 1, cYuTast OT BEPIIUHBIL.

4. a) Jlokaxkure, 9T0 CepeIMHbl OCHOBAHUI, TOUKA [IE€PECEUEHUST JINArO-
HaJleil W TOYKa IepecedeHns DOKOBBIX CTOPOH TpAaIeluu JieKaT Ha OJHOM
OPAMOWA.

6) Jlokaxkure, 9TO €C/U B BBIIYKJIOM derbipexyrosbunke ABC'D u3 4
Todek: cepesint ctopor AB u C'D, TOUKY TiepecedeHns JruaroHaeil, a Takxke
npojoskenuit cropon BC' u AD kakue-to 3 jiexKaT Ha OJIHON HPSIMOIi, TO
AB mnapasutenbaa C'D.

5. Jlmaronayim Tparenuu ¢ OCHOBaHusIMU a u b mepecekaiorcst B Touke O.
Yepes Touxky O mpoBejeHa IpsiMas, MapaJuie/ibHas OCHOBAHUSM TpaTeIi
U nepecekaoinas ee 60KoBble cTOpoHbI B Toukax X wu Y. Haitjqure numy
orpe3ka XY .

6. Ha croponax AB, AC' u BC' tpeyronmbuuka ABC B3stel Touku D, F
u F' coorsercreenno takue, uro DE || BC' u EF || AB. Jlokaxure, 910
Seper = 2v/Saep - SeFC-

7. Jlan tpeyroabauk ABC' takoit, auto LA = 2/B. Jlokaxure, 910 @
b* + be.

2:

Paznoboii-4. 17.07.2010

1. Joxazkure, uro uucio 3023 + 23930 — cocrasnoe.

2. (®opmyita Iluka.) PaccMoTpuM MHOTOYTOJIBHUK C BEPIINHAMUA B y3-
JIaX KJIeT9aToro jmcra (1omnaab Kierkn pasaa 1). Ilycrs Ha rpanuie MHO-
rOYroJIbHUKA HAaXOIWTCs ¢ Y3J0B KJIeT4aToil CeTKH, a BHYTPU — U Y3JIOB.
Torma mtoma b 3TOro MHOrOYTOTLHAKA paBHACTCH v + 5 — 1.

Hokaxure dopmysny Iluka — a) s IpsSMOYroJibHUKA CO CTOPOHAMH,
WY UM 110 JTMHUSM KJIeTYaTO CeTKy;  6) JIJIs IPSMOYTOJIBHOIO TPEYTOJIb-
HUKA C KATeTaMU, WIYIUME [0 JIHHASM CeTKH;  B) JJIsl IPOM3BOJIBHOIO Tpe-
YIOJIBHUKA;  T') JJisl IPOU3BOJBHOIO MHOTOYTOJIbHUKA.
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3. Han kBajipar ABC' D u npousBosibHast Touka O. [lokaxkure, uro OA <
OB +0C+ OD.

4. Ha tpéx monkax crouT B OECHOpSIIKE MHOTOTOMHAS SHITUK/IOTIE IS
“Beé o macekombrx”. CaMbIM JIEBBIM Ha BepxHeil mojike ctout ToM “Komapsr”.
Kazkioe yrpo 6mbinorekapb MeHsSeT MeCTaMH JBa TOMa, ¢ COCEJIHUMHU HO-
MepaMHM, CTOSIIIe Ha pa3HbIX ITOJKaxX. B oJMH IpeKpacHbIil JeHb BCE TOMA
BepHy/MCh Ha cBou moJiku. Jlokaxkure, uro “Komapsr” mo-mipekHemy cTOAT
CJI€Ba HA BEPXHEHN MOJIKE.

5. B rpymnmne smoseit Hekoropble 3HAKOMBI. Ecyiin BEIOpaTh HECKOJIBKUX U3
HUX TaK, 9TO KaXKJbIf M3 OCTABIIUXCS 3HAKOM XOTS ObI C OJIHUM U3 BhIOpaH-
HBIX, TO OKaxKeTcsI, 4To BbIOpaHo He Menee 10 desoBek. Jlokaxkurte, 4TO U3
9TOH rPyIIbI MOXKHO BbIOpaTh 10 mOMapHO HE3HAKOMBIX JIFOJIEH.

Martb6oii IIPO®PUN-7 — ITIPO®PUN-8. 17.07.2010

1. Ilycts ¢ — Guccekrpuca Buerraero yria C' tpeyronbauka ABC'. 1lps-
Mast, mapaJiiesbHas { u mpoxoidanias depe3 cepeauny K croponst AB, mepe-
cekaet cropory AC B rouke E. Haittu C'E, ecimu AC =bu CB = a.

2. B cBasnom rpade 2010 Beprmun u 3014 pebep. lokaxkure, urto u3
HEro MOXKHO YJIAJIUTh JiBa pebpa, MMEIOIX OOIIYI0 BEPIINHY, TakK, ITOOLI
CBA3HOCTH COXPAHUIACH.

3. Harypasbuble yncia a u b TaKOBBI, YTO YHUCJIO % + ble SIBJISETCS
neabiM. Jlokazkure, aro (a,b) < va + b.

4. Harypasabnble uncia a, b, ¢ u d Takosbl, uTo a? + b +ab = ¢ +d? + cd.
Jokaxkute, 9To 9ncao a + b+ ¢ + d — cocraBHOe.

5. Harypaabnoe 4mcyio Ha3bIBaeTCA NAAUHOPOMOM, €CTTU €T0 3AlUCh M-
TaeTCs OJIMHAKOBO CJIeBa HAIpaBo W cipaBa HajieBo (Hampumep, 1043401).
Bce masmmapombl Bhllcaan B Pl B HMOpsKe Bo3pacTanus. Haiijure Bce
[IPOCTBIE YUCJIA, KOTOPbIE MOT'YT OBITH JIETUTEIAMU PA3HOCTU JBYX COCETHUX
YHCesT ITOTO PsJia.

6. B kierkax npamoyrojbHEKa 5 X 9 jexkar 33 MIUIIKA. 3a XOJ MOYKHO
OJIHOBPEMEHHO CJIBUHYTH BCE IIHUINKUA HA COCEJIHUE M0 CTOpOHe KJyeTKu. [Ipm
9TOM 3allpelaercs CTAaBUTh J[Be MUK Ha OJHY KJETKY (B TOM YHCJIe U B
Hadase). Kpome Toro, ecim mmiika Xousa 1o TOPU30HTAJH, TO B CJIE LY FOTITHI
XOJI OHA JIOJIZKHA XOJIUTH 110 BEPTUKAJM, U HA0OOPOT. JloKazKuTe, 9TO HEJIb3sd
cresiath moaps 100 xomnos.

7. B pan croar 14 rHOMOB, y KaKJOro He MeHee D opexoB. Kaxmyro
MHUHYTY OJIMH U3 I'HOMOB MOXKET IEPEeJIaTh OpPeX T'HOMY, CTOSIIEMY CIIpaBa,
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ecau y Toro 0oJibiie opexoB. Yepe3 HEKOTOPOe BpeMsl BCe Opexy cOOpaJIUCh
y OJIHOrO THOMa. Kakoe HaMMEeHbIIIee IUC/I0 OPEXOB MOIJIO ObITh § THOMOB?

8. Ilo kpyry croar uuciaa or 1 g0 30. Baca kaxKiayio MHUHYTY MeHSET
MeCTaMU J[Ba COCETHUX YHcIa. Jepe3 HEKOTOPOe BpeMs BCe UHCJIa OKA3AINCh
Ha JIMaMeTpPabHO IIPOTUBOIIOIOXKHBIX MecTaX. Jlokayknure, 4TO B KaKOW-TO
MoMeHT Bacst moMmeHsi1 MecTaMu JiBa 9HCIIa, JAonmx B cymme 31.

9. B tpeyrosbanke ABC touku M u N — cepeaunnl ctopon AC u BC
coorBercTBeHHO. Ha ctopone AB Boibpanbl Takue Toukn K u L, ato AK =
BL, a orpesku KM n LN nepecekaiorcsa u paBubl. Jokaxkure, auto AC =
BC.

10. IIpo BemiecTBennble umcyia a, b U ¢ U3BECTHO, UTO cyMMa Jipobeit
PP oc? gt ob? g D’ o paBHa equnuie. /lokaxkure, 9T0 U3 Tpex JaHHBIX

2ab ’ 2ac 2bc
Jipobeit jiBe paBHBI 1, a ojHa paBHa —1.

Mart6oii I'AJI-6-1 — npodu-7-1. 17.07.2010

1. B kiterkax npsiMoyrojibauKa 5 X 9 croar 33 dumku. Xoj cocTOUT B
TOM, 9TO BCE (PUIIKHU OJJHOBPEMEHHO CJBUTAIOTCS TaK, YTOOBI KaryKIas (PUITKa
OKa3aJach Ha KJETKe, coce/lHell ¢ ncxoaHoit. [Ipm sTom 3amperaercs craBuTh
JBe (DUIIKYM Ha OJIHY KJIeTKY (B TOM 4Yuc/e W B HadasbHON nosumun). Kpome
TOr'O, eC/Ii KaKas-TO (PUIKa MepeIBUHYJIACH 110 TOPU3OHTAJIU, TO B CJIELYIO-
Uil X0/ OHA JIOJIZKHA, TIePe/IBUTaThCs 110 BepTukKa/in, u Haoboport. Jlokaxkure,
9TO TI0 9TUM IpaBUJIaM HEBO3MOXKHO cjie1aTh mojapsan 100 xojioB.

2. JlemuTesd i Ha 5 KOJUYECTBO YIHOPAJIOYEHHBIX ATEPOK HATYPAJIHHBIX
quces (ap, ag, as, aq, s) TAKUX, ITO % + é + % + i + é = %?

3. Ilo kpyry croar umcna or 1 g0 30. Baca kaxKiayio MHUHYTY MeHSET
MeCTaMH J[Ba COCEJIHUX YHCa. depe3 HEKOTOPOoe BPeMsI BCe YUCJIa OKA3aJINCh
Ha JUaMeTpasbHO MPOTHBOIOJIOKHBIX MecTaX. Jlokaxkure, 94TO B KAKOH-TO
MoMeHT Bacs momensisi MectaMu JiBa YUCTIA, JIAIOMUX B cyMMe 31.

4. O6o3HaunM depe3 m(n) KOIMIECTBO MPOCTHIX YUCEN, He MTPEBOCXO/Is-
mux n. Jokaxure, uro 7(2n) — m(n) > w(n! + 2n) — w(n! + n).

5. B omHokpyrosom ¢byT60JBHOM TYPHHpE YYIaCTBYIOT 1 KOMAHJ (JIO-
Oble JiBe KOMAaH/Ibl CHI'PAJIM POBHO OJIMH MaTd MexKiy coboii). [lpu kakux n
TYPHUP MOT 3aKOHUYUTHCS TaK, 9TO Y KaXKJIOH KOMAaH/Ibl KOJJMYECTBO HUUBUX
PABHO KOJIMYECTBY MOPaKEHUit?

6. PaspexkTe nmpaBUIbHBII TPEYTOJIBLHUK Ha CJIEIYIONINE BHITYKJIblEe MHO-
TOYTOJIbHUKHU: TPEYTOJIbHUK, YeThIPEXYTOJbHUK, HATHYTOJbHUK W IIEeCTH-
YTOJIbHUK.
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7. Ilo nopore muia Tosia jrofeit. Bosee Tpern n3 HIX TOBEPHYJIH HAIIPABO,
6osiee 30% — HaJseBO, a BCe OCTAJIbHBIE, KOTOPBIX OKa3a/10ch bosee 4/11, —
pas3BepHy/IUCh U TonLIu obparHo. JlokaxkuTe, YTO B TOJIIEe OBLIO HE MeHee
173 4gesoBex.

8. B axkmuonepuom obmectBe “Eaku-nankn’ 1994 akmumonepa. JIrobObie
1000 u3 nux BMecre 06/1aa10T He Menee, yeMm 50% axnumii obimecrsa. Kakyio
HauOOJIBIIYIO JIOJII0 aKIUil MOXKET UMETh OIUH aKIHoHep?!

Mart6oit 'AJI-6-2 — npodu-7-2 . 17.07.2010

1. B kiierkax npsimoyrojibauka 5 X 9 croar 33 dumku. Xoj cocTouT B
TOM, 9TO BCE (PUIIKHU OJJHOBPEMEHHO CJBUTAIOTCS TaK, YTOOBI KayKIas (PUITKa
oKazaJiach Ha KJIeTKe, coceiHeit ¢ ucxomauoii. [Ipu srom 3amnperaercs craBuTh
JBe (UK Ha OJIHY KJIeTKY (B TOM 4YuC/e W B HadasbHON nosumun). Kpome
TOr'0, eC/Ii KakKas-To (PUIKa MepeBUHYJIACH 110 TOPU3OHTAJIU, TO B CJIELYIO-
Uil X0/ OHA JIOJIZKHA TIePe/IBUTaThCs 110 BepTuka/in, n Haoboport. Jlokaxkure,
9TO 110 9TUM IpaBUJIaM HEBO3MOXKHO cjieaTh mojapsa 100 xXojioB.

2. JlemuTesd i Ha 5 KOJMYECTBO YIOPAJIOYEHHBIX ATEPOK HATYPAJIHHBIX
quces (ap,as, as, a4, ds) TAKUX, ITO % + é + % + i + é = %?

3. Haitmure Bce narypaabuble uncaa 100 < m < 200, /119 KOTOPBIX CyIIe-
CTBYeT HATYpaJIbHOE N TAKOe, 9TO MmN — KBaJPAT IeJI0r0 YuCiaa, & m — n —
IIPOCTOE YHCJIO.

4. Kaxkplit n3 38 moiyraes 3aBsi3ajl Ha, yJaBe 10 OJHOMY y3iy. Ecim
CJIOYKUTH y/IaBa BJIBOE WJIM BTPOE, TO KarKJbIl y3es MOonaIeT POBHO Ha OJMH
npyroii. JlokakuTe, 9TO €cau yjiaBa CJIOXKHUTH BIIECTEPO, TO KAKON-TO y3es
[OMaJeT Ha Crud.

5. B onHOKpyroBoMm ¢byT6OJIbHOM TYDHHDE YYaCTBYIOT 7. KOMaHJ (JIFO-
Oble J1Be KOMAHJIBI CBIMPAJIN POBHO OJMH MaTd Mexkiay coboii). [Ipn kakux n
TYPHUP MOT 3aKOHUYUTHCS TaK, 9TO y KaXKJIONH KOMAaH]Ibl KOJJMYECTBO HUUBUX
PaBHO KOJINYECTBY MOPaYKEHMIT!

6. IIpu kakom HammeHbIeM k MOJIOCKY KJIeTHATOH Oymaru mupuHoit 2 u
JUIMHON k KJIeTOUeK MOYKHO 0e3 ocTaTka pa3pe3arh Ha 7 KJIETYATHIX MIPIMO-
YTOJIbHUKOB, CPEJI KOTOPBIX HET OJINHAKOBBIX !

7. Ilo nopore nuia roJira jtrojeii. Bosee TpeTn n3 HUX TOBEPHYJIN HAIIPABO,
6osee 30% — HaJIEBO, a BCe OCTAJIbHBIE, KOTOPBIX OKa3asoch 6osee 4/11, —
pa3BepHy/IUCH U monutu obparno. /lokaxkure, 4To B TOJIE OBLIO HE MeHee
173 genoBex.
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8. Cymmapublii Bo3pacT 33 OJHOKJIACCHUKOB coctaniisier 430 Jer. [lo-
Ka3aTh, YTO U3 HUX MOXKHO BbIOpaTh 20 Tak, 9TO MX CyMMAapPHBII BO3pacT
cocTaBuT 607ee 260 JeT.

IInanapusie rpadbr. 19.07.2010

Onpenenenune. ['pad Ha3bIBACTCA NAGHAPHDBIM, €CITH €70 MOYXKHO 0€3 caMo-
repecedeHnii 300pa3uTh Ha IJIOCKOCTH.

N3zobparkenne rpada Ha ILJIOCKOCTH 0e3 camollepecedeHuil Ha3bIBAeTCs
naockum rpadom.

Kapmoti HazbiBaeTcst CBA3HBIN 11ockuii rpad. YacTu, Ha KOTOpbIe KapTa
pasbuBaeT IIOCKOCTb, HA3BIBAIOTCS 2panAMY (WIH CIpanamu).

1. (Popmyna Ditnepa.) dokaxure, uro B Kapre ¢ V Bepumnamu, E
pebpamu u F' crpanamu  V — E 4+ F =2 a) Jyid KapThl, 06pa30BaHHON
JIepeBoM;  0) JIsi TPOM3BOJIBHON KapThl.

Ota dhopmysia BepHa, B TOM YHUCJE U JIJIsi KAPThI, COJEPKAIIei IeTIn u
kpaTHble pedpa. OHAKO BO BCEX TOCEIYIONNX 33 /1a9aX MbI Oy/IeM paccMar-
puBaTh KapThl O€3 IeTe/Ib U KPaTHBIX pedep.

2. a) [ana xapra ¢ V' Bepumunamu, E pebpamu u F' crpaHamu, mpudem
V > 2. Hokaxure, yro £ < 3V — 6. 6) Ilycrp Kapra U3 IpejblLyIiero
IIyHKTa SBJII€TCS JIBYI0JbHBIM rpadom. lokaxkure, uro Torma £ < 2V — 4.

3. Jlokazkure, 9T0  a) B JIFOOOM IUIAHAPHOM Tpadde eCTh BEpITHHA CTele-
HE He GoJiee, 4eM 5;  6) B Ji000i KapTe, CTENEHN BCeX BEPIINH KOTOPOil He
MeHbIIle TPeX, eCTh CTpaHa OrpaHUYeHHas He Ooiee, ueMm 5 pebpamu; B) B
JI000#1 KapTe HaiiaeTcs b0 BepIInHa CTelleHn He boJiee, yeM 3, b0 cTpaHa,
orpaHuYeHHas TpeMs pedpaMu.

4. a) /lokaxKure, 9TO Ha IJIOCKOCTH HeJIb3s M300pa3uTh 6Ge3 camoriepe-
cedennii nmosHelit rpad ¢ 5 Bepmumaamu.  6) Ha miockoctn pacriosiozkeHo
TPH JIOMa U TPH KoJIoAIA. MOXKHO JIn UX TaK COCIUHUTDH TPOITUHKAME, ITOOBI
OT KazKJIOro JIOMHUKa Bejla TPOIMHKA K KaxKJIOMY KOJIOJIILY, U TPOIUHKHU He
[IEPECEKATHCE !

5. [lokarkuTe, 9T0 BEpIINHBI JIFOOOTO ILJIAHAPHOTO rpada MOXKHO ITPABUJIb-
HBIM 00pa30M pacKpacuTh B 6 1IBETOB.

6. Beimyk/ibiit MHOTOTpaHHUK COCTaBJIEH W3 MSTH- U IIECTUYTOJHBHUKOB,
[IpUYeM B KaxKJI0# BepIIHHE CXOAUTCS pOBHO Tpu rpanu. CKOJIBKO B HEM MO-
JKeT OBITh MATUYTOJBHBIX T'paneii? IIpuBegure nmpumep Takoro MHOTOIpaH-
HUKA.

22



7. Jlana kapTa, CTEIIEHN BCeX BEPIINH KOTOpOil deTHbI. JlokazkuTe, 9TO
€€ CTpaHbl MO2KHO paCKpaCUTb B JIBa IIBE€Ta TakK, “ITO6bI .HIO6bIe JAB€ CTpaHbI,
nMeroIre obinee pedbpo, ObLIN ITOKPAIleHbl B Pa3HbIE I[BETA.

T'eomerpusa. Okpyxknoctu. 19.07.2010

OHpe,Z[eJIeHI/Ie. HpHMaH Ha3bIBAETCHA Kacamenvrot K OKPY2KHOCTH, €CJIK OHa
nMeeT poBHO OJHY TOYKY IlepecevdeHurd C ,ZLaHHOﬁ OKPY2KHOCTDBIO.

VYrBepxkaeuue. 1) Kacameavhan K 0KpyscHocmu nepneroukyiapHa padu-
Ycy, COCOUHANOWEMY UEHMP ¢ MOUKOT KACAHUA.

2) Ompesku KacameavHviT, NPOBEOCHHBIT K OKPYHCHOCTU U3 JaHHOU
MOYKY, PABHDL.

Onpenenenune. YroJi HA3BIBAETCH BNUCAHHHIM B OKPYZKHOCTD, €CJIU €0 BEP-
IUHA JIEZKAT Ha OKPYKHOCTU U 00€ €r0 CTOPOHBI MEPECEKAIOT OKPYKHOCTH B
TOYKaX, OTJIMIHBIX OT BEPITUHBI.

Onpenenenune. Benuunmoit iyru OKpy>KHOCTH HA3BIBACTCS BEJTMIUHA YTJIA
C BepH_H/IHOIU/I B IIECHTPE OKPY2KHOCTU 1 CTOPpOHaMU, IIPOXOJAIINMUA 9€PE3 KOHIIbI
nyru. Ilpm aToM Beerma paccMaTpuBaeTcs yroJl, COAep:KaIlnil JTaHHYIO YTy,
Jnaxke ecji OoH OoJibie 180°.

1. a) JlokazkuTe, 9TO yroJ, BIUCAHHBIA B OKPY?KHOCTb, PaBeH IMOJIOBHHE
JIyI'H, Ha KOTOPYIO OH ommpaercd. ©6) Bepimmaa yria HaxXoauTcs BHYTPH
Kpyra. /lokaxkure, 4TO BeJMYMHA yIJa U3MepseTcs IOJIyCyMMOH IIyT, 3a-
KJIIOYEHHBIX MEZK/1y €eI0 CTOPOHAMU U UX IPOJIOJIZKCHUSAMU 3a BEPIIUHY yIVIA.
B) Ilycrh BepimHa yriia HAXOJUTCsS BHE KPYra U CTOPOHBI YIJIA TIEPECEKAIOT
OKPYKHOCTD. JloKazkKuTe, 4TO BEJIUYMHA YIJIa U3MEPAETCHA IOJIYPa3ZHOCTHIO
JIYT, BBICEKAEMBIX €0 CTOPOHAMU Ha OKPYKHOCTHU U PACIIOJIOKEHHBIX BHYTPHU
yria. 1) Ilyers AB — xopja oKpyzKHOCTH, £ — KacaresbHast K OKPY2KHOCTH
(A — rouka Kacanus). JIoKayKuTe, YTO KaXKJbIl U3 JBYX yIJIoB Mexiy AB
u { u3MepsieTcs MOJIOBUHOM JIyTUM OKPYKHOCTH, 3aK/JIIOYCHHON BHYTPU PAc-
CMaTPUBAEMOI'O YIJIA.

2. Jlokaxkure, 4TO Jjid JIIOOOIO TPEYrOJbHHUKA CYIIECTBYET ONUCAHHAA
OKPYZKHOCTD (T. e. OKPY?KHOCTb, MPOXOJIAIIAsi Yepe3 BCe ero BepIIUHbI ), TPH-
YeM TaKas OKPYKHOCTb eJIMHCTBeHHA. B Kakoil TouKe HaXO/[uTCs ee MeHTp?
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3. a) Jlokaxkure, 910 Jjisi JIIOOOTO TPEYTOJIbHUKA CYIIECTBYET 6NUCAHHAA
OKDPYZKHOCTB (T. €. OKPY?KHOCTb, KACAOIIasiCsl BCEX €r0 CTOPOH), MPHYEM Ta-
Kasi OKPY?KHOCTb €/IMHCTBeHHA. B Kakoii Touke Haxoaures ee nearp?  6) Jo-
KayKUTe, ITO JIJIs JII0OOH CTOPOHBI TPEYTOJbHUKA CYIIECTBYET BHEBIIMCAHHAL
OKPYZKHOCTD (T. €. OKPY’KHOCTb, KACAIONIASACA JJAHHON CTOPOHBI TPEYTOJIbHY-
Ka ¥ [POJIOJIZKEHUIT JIBYX JPYTUX CTOPOH), IPUYEM TaKash OKPYZKHOCTh €JIHH-
cTBeHHA. B Kakoit Touke HAXOMUTCS ee MEeHTP?

4. Haiiiure reoMeTpuieckoe MeCTO TOUYEK, U3 KOTOPBIX 0Tpe3oKk AB Bu-
JeH nojt yriom a < 180°.

5. a) OkpyKHOCTb, Bhucanuas B Tpeyrosbuuk ABC, kacaercst cro-
pou AB, BC u AC B moukax Cj, A; u B; coorBercrBenHo. Jlokaxkure,
gyro AB; = AC} = p—a, tie p = %’”C — TIOJIYIIEPUMETP TPEYTOJIbHUKA.
6) Buesmmcannast okpyzKHOCTH Tpeyrosbauka ABC kacaercs cropousl BC
B Touke Ay. Jlokaxkure, uto BAs =p—cu CAy =p—b.

6. lokaxure, uro B TpeyroiabHuke a) S = pr; 6) S = (p — a)r,.
(Hepes r obo3HavaeTcst pauyc BIUCAHHON OKPYKHOCTH TPEyroJbHUKA, &
yepes r, — PaJnyC BHEBIUCAHHON OKPYKHOCTU, KacaloIeiicss CTOPOHBL @ U
[POJIOJIZKEHNUST JIBYX JIPYTHUX CTOPOH. )

7. U3 toukn O, jiexkareil BHe OKPY?KHOCTH W, MPOBEJIEHBI CEKYIIasi, Te-
pecekaorasg w B Toukax A m B, a Takyke KacarejgbHas, Kacalollascsd w B

touke C. Jlokaxure, aro |OC|> = |OA|-|OB).

IHlapsr u neperopoaku. 20.07.2010

0. (Vnpaostcnenue, xomopoe He HystcHo cdasamv, HO AYHWE COEAGMD.)
CKOJIBKUMHU €IIOCOOAMY B KHUXKKY U3 48 JIMCTOB MOYKHO MOJIOKHUTD D 3aKJIa-
JIOK?

1. CKOJIBKUMHE CIIOCODAMM MOYKHO Pa3JIOKUTH 48 suil 1mo 6 mpoHyMepo-
BAHHBIM KOP3MHAM &) YTOOBI IYCTHIX KOP3UH He OCTAJOCh;  0) KOP3UHBI
MOYKHO OCTABJISATD IIyCTHIMU?

2. Ha ckazie ectb MHOrO OaHaHOB, aleJbLCUHOB, JIMMOHOB W IIAIaiid.
CroIbKUMHU CIIOCO0AMM MOXKHO BbIOpaTh k PpyKkTOB?

3. CroIbKUMHE CITOCODAMU MOXKHO PACIIOJIOXKUTH B 9 jy3ax 7 Oesbix u 2
JepHbIX Mmapa’ YacTh JIy3 MOKeT ObITh ITyCTOM, & JIy3bl CIUTAIOTCA PA3INI-
HBIMH.

4. CKOJIbKO pellleHuii uMeer ypaBHeHue rp + o + ...+ x, = k a) B
HATYPAJBHBIX YUCIaX; 0) B IEJbIX HEOTPUIATEIbHBIX YUC/IAX !
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5. a) Ha mosike crogr n kaur. CKOJBKIME CIIOCOOaME MOXKHO BBIOpATh €
OJIKY k KHUT Tak, YTOObI HUKAKUE J[BE€ BIOPAHHDBIC KHUTH HE CTOSIN PSIIOM?

6) 3a KpyriibiM CTOJOM KOpoJist Aprypa cuiar n pbinapeit. Kaxkprii u3
HUX BPaK/IyeT CO CBOMMU coce/isiMu. Koposib X04eT cOCTaBUTh OTPs U3 k
poitiapeit. CKOJIBKUMEU CIIOCODaMU 9TO MOYKHO CJIeJIaTh Tak, YTOOBI B 9TOM
oTpsijie He OBLIO BParos?

6. CkosbKO ecTh perennit ypauenusi  + y + z = 100 B HaTypaJbHBIX
qucjiax or 1 1o 607

Paznoboii-5. 20.07.2010

1. dokaxwure, aro ipu n > 2 @(n) - 2.

2. Jlokaxure, 9TO cosepuwiernoe 9ucao (T.e. IUCII0, pABHOE CyMMe BCeX
CBOUX HATYDAJIbHBIX JeauTeseil, 3a UCKIIOYEHUEM €ro CaMoro) He MOYKET
ObITH TOYHBIM KBaJPATOM.

Omnpenenenne. Pebpo cBsa3Horo rpada Ha3bIBAETCSI MOCMOM, €CJIA IIPU €TI0
yaajgeHnn rpad TepsieT CBA3HOCTh. BepinmmHa CBsS3HOrO rpada Has3bIBAETCS
MOYKOT COUNENENUA, €CJTA TIPU €€ YIAJICHUN I'pad TepsieT CBI3HOCTh.

3. (Hacrubiii ciyuait reopembl MeHrepa.) a) HecmexkHble BepIuHbL @
u b rpacda G TAaKOBBI, UTO JI/IsI JIFOOOH BEPIIMHBI ¢ CYIIIECTBYET Iy Th U3 a B b,
He poxoIanuii gepe3 c. JlokaxKkuTe, 9TO MeXKy BepIIUHAME @ U b ecTh J1Ba
[IyTH, HE UMEOINe OOIMNUX BHYTPEHHUX BEPIIHH.

6) B rpade, mmeronem XoTsi 6bI TP BEPIIUHBI, HET TOYEK COUJICHEHMUS.
Jlokaxkute, 9TO MKy JIOOBIMU JBYMs BEPIIMHAME JAHHOIO rpada cyie-
CTBYIOT JiBa IIyTH, HE NMeIOIre OONNX BHYTPEHHUX BEPIINH.

4. a) Ha kmeruarom smcre 6ymarn OTMEYEHLI D y3/I0B KJIETIATON CET-
k. /lokakuTe, 9TO cepe/iHa OJHOTO U3 COETUHSIONINX UX OTPE3KOB TAKXKe
SIBJII€TCS Y3JIOM KJIETYATON CeTKH.

6) Jlan BBITYKJ/IBIH OATHYTOJBHUK C BEPIIUNHAME B y3J1aX KJIETIaTOi ceT-
K. /lokarkuTe, 9T0O BHYTPH HErO €CTh XOTs ObI OJINH y3€JI.

5. [lokazkuTe, 94TO JUIs JIOOOTO HATYPATBLHOTO N HANYTCS 1 TTOCJIEI0BA-
TeJIbHBIX HATYDAJIbHBIX YUCEJI, He CBODOIHBIX OT KBAIPATOB (TO €CTh KayKi0e
U3 9TUX YUCEJI JIEJIUTCS Ha TOYHBIA KBAJPAT, OO eJIMHUIBI ).

6. /lokaxkuTte, 9YTO BBICOTHI TPEYTIOJbHUKA [IEPECEKAIOTCS B OJIHON TOYKE.

Onpenenenue. Touka nepecedeHnsi BHICOT TPEYTOJbHUKA HA3BIBACTCS €I'0
OPMOUEHMPOM.
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7. Ilycrs BH — BoicoTa u O — IEHTP OIUCAHHON OKPY?KHOCTHU TPEYTOJIb-

nuka ABC. dokaxure, uro ZABH = ZCBO.

JBycBsi3HOCTHh M O6J10KU. 21.07.2010

Omnpenenenne 1. Pebpo cesa3Horo rpada Ha3bIBaeTCs MOCMOM, €CIU IPU
ero yjajeHun rpad repser cBa3HOCTb. BepinnHa cBI3HOrO rpada Ha3bIBAeT-
¢ MouKol COMAEHEHUA, €CITA TIPU ee YIaJeHun rpad TepsieT CBA3HOCTD.

1. B rpade, crenenun Bcex BepIImH KOTOPOTO PaBHBI 3 €CTh TOYKA COUJIe-
nennd. Jlokaxkure, 910 B 9TOM rpade ecTh MOCT.

Omnpenenenne 2. Ceasubiii rpad HA3BIBACTCA 06YCEA3NBIM, €CJIN TP Y-
JieHun JII060I ero BepIinHbl (U BCeX BBIXOJSAIINX U3 Hee pebep) moJrydaercs
CBABHBIN rpad.

2. a) Pebpa ey, es u e3 rpada G TaKOBBI, YTO CYIIECTBYET TPOCTON UK,
[IPOXOJIAIINN Uepe3 €y U €9, U CYIIECTBYET HMPOCTOHN IMUKJI, TIPOXOIANINNA de-
pe3 ez u e3. JlokaxkuTe, YTO CyIIeCTBYET ITPOCTOM ITUKJT, ITPOXOSAIIII Yepes €1
uez. 0) Jlokaxkure, uro B JAByCcBsi3HOM rpade jitobble j1Ba pebpa Jiexkar Ha
00IIIeM IIPOCTOM ITUKJIE.

3. B aBycBsasHoM rpade ecTb UK/ HedeTHOH JyinHbL. J[oKaxkuTe, 9TO B
9TOM rpade ecTb IMPOCTON UK/ HEYeTHON JJINHBI, IIPOXOISAIIII epe3 JaH-
HYIO BEPIIHHY 0.

Onpenenenue 3. Baokom cesasHoro rpada G Ha3bIBAETCH MAKCHUMAJIbHDBIN
[0 BKJIIOYEHUIO JIBYCBA3HBIN noarpad rpada G.

4. Ilycts G — cBasublil rpad, a By u By — /Ba pa3andHbIX 06JI0Ka 3TOTO
rpada. Torma mMHOXKecTBa BepimmH 00KOB By m By mbo He IepeceKaroT-
¢, 0O B IepeceveHnr UMEIOT POBHO OJHY BEPIINUHY, SBJISAIONLYIOCS TOYKOM
COYJICHCHUI.

Onpenenenune 4. Ilycrs By, ..., B, — Bce Ojoku ca3znoro rpada G, a
ai,...,a,, — Bce Touknu cowieHerus rpada G. Iloctpoum depeso 6.n0%k06 u
mouek counenenus B(G) ¢ sepmunamu By, ..., By, ai,...,ay,, B KOTOPOM
BEPIIUHBL @; U B coequHeHbl peOpPOM TOrJa M TOJIBKO TOLJa, KOIJa TOYKa
COUJICHEHH @; ABJIACTCS OIHOI U3 BepmuH 6J10Ka B;.
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5. Hokaxkure, 910 JepeBO OJIOKOB U TOYEK COUJIEHEHHS CBSI3HOTO I'pa-
(ba ,ZLQIU/ICTBI/ITG.HI)HO ABJIdETCAd JEepeBOM, IIPpUYEM BCE€ €I'0 BHCAYNC BEPIINHDBI
COOTBETCTBYIOT OJIOKaM.

Onpenenenne 5. Cpsasubiii rpad G HA3BIBACTCA KAKMYCOM, €CTTU KaXKI0€
pebpo rpacda G npuHAIEKUT POBHO OTHOMY HTPOCTOMY ITHKITY.

6. a) Jlokaxkure, 94T0 BCe OJIOKH KAKTyca — HPOCThIe TUKIbL.  0) Jloka-
JKUATE, 9TO €CJIi B rpade 6e3 MOCTOB BCe IUKJIbI HEYETHBI, TO 3TO — KaKTYC.

7. B crpane 100 ropojioB, cOeIMHEHHBIX JPYT C JAPYrOM JOPOTaMU TakK,
4TO JlaXKe ecyid JIoOoi ropoj A 3aKpoeTr Bce JIOPOrd, BBIXOIAIINE U3 Hero,
TO W B 3TOM cCJjiydae U3 JiIoOOro ropojia MOXKHO OyJeT IpoeXaTh B JIHOOOI
Japyroit (He cuwmrasi, KOHEUIHO, caMoro ropoga A). Jlokazkure, 9T0 CTpaHy
MOXKHO pas3OUTh Ha JBa CYBEPEHHBIX TOoCyapcTBa, 1Mo H0 TopogoB B KaxKIOM,
Tak, 9TO B 000MX TOCY/IapCTBaX U3 JIFOOOI0 TOPOJia MOXKHO ITPOEXaTh B JII00O

JAPYILOW.

OkpyxkHoctu-2. 21.07.2010

Onpenenenune. YerbpexyrojJbHIUK HA3BIBACTCA BNUCAHHbIM, €CJIU BOKPYT
HEro MOYKHO OIIMCATH OKPY?KHOCTB (T. €. CYIIECTBYET OKPY’KHOCTb, TIPOXO/IsI-
Masi 9epe3 BCe €ro BepIHHbBI). JeThIPeXyroNbHUK HA3BIBACTCI ONUCAHHOLM,
ec/I B HEro MOYKHO BIMCATH OKPY’KHOCTH (T.€. CYIIeCTBYeT OKDPYZKHOCTb,
Kacalomascsi BCeX ero CTOPOH ).

1. a) Jlokaxure, uro derbipexyroibiuk ABCD sBiisieTcsi BIHCAHHBIM
TOrJIa U TOJLKO Torja, Korja LA + ZC = 180°.  6) Jokaxwure, 4ro de-
ThipexyroabHuK ABC D siBjisieTcst OIUCAHHBIM TOTIA U TOJIBKO TOIJA, KOIJIa
AB+ CD = AD + BC.

2. Ilycre AA,, BBy, C'C]} — BbICOTBI 1 H — OpPTOIEHTP OCTPOYTOJIBHO-
ro tpeyroapauka ABC. [okaxkure, uro  a) derbipexyroiabauk AByHC
Brucannbiil; 6) ZBAH = /ZHB,Cy; B) A1A, B1B, C;C — 6uccekTpuchl
yrjioB Tpeyroiabanka A, B1CY.

3. Jlokaxkure, 9TO TOYKA, CAMMETPHYHAST OPTOIEHTPY &) OCTPOYIOJIb-
HOTO;  ©) MPOM3BOJIBLHOIO  TPEYTOJbHUKA OTHOCHTEIBHO €0 CTOPOHBI Jie-
JKUT Ha, OIMUCHHHOW OKPYZKHOCTH.

B) /lokazkure, 9T0 TOYKA, CHMMETPUIHASI OPTOIEHTPY TPEYTOJIbHUKA OT-
HOCHTEILHO CEPEIMHBI €r0 CTOPOHBI JIEYKUT Ha OIMUCAHHOW OKPY?KHOCTH U
JIaMeTPaJIbHO IIPOTUBOIIOJIOXKHA TPEThell BepIInHe TPEYTOJbHUKA.
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4. Kaxmasg u3 JIBYX NapasiebHBIX IPAMbBIX MEPECEKAET OKPYKHOCTH B
JBYX TouKax. JIoKaxKuTe, ITO JIyI'l OKPY?KHOCTH, 3aK/IFOUCHHBIE MEXKJLY ITH-
MU TIPSIMBIMU, PABHBL.

5. B Beiyksom gernipexyroibauke ABCD OKpy»KHOCTH, BIIUCAHHBIE B
rpeyrosibauku ABC u C' DA, kacatorcst. JIokazkure, 9T0 BIIMCAHHBIE OKPY K-
HocTH TpeyroyibHUKOB ABD u D BC' ToXKe KacarTcs.

6. (JIemma Mancuona) /lokaxkure, aro cepeuna ayru AC onucaHHOM
okpyzKHOCTH Tpeyroybunka ABC, He cojepKallias BepiinHy B,  a) paBHO-
ynamena or Touek A, C' u I (rme I — HeHTp BIMCAHHOW OKPYKHOCTH Tpe-
yronbauka ABC');  6) pasaoyiasena ot touek A, C', I u I, (tae I, — nenrp
BHEBIIMCAHHON OKPYKHOCTH, Kacarorreiicst croporsl AC).

7. Boicorsr AjA u BB ocrpoyrosibaoro Tpeyroiabanka ABC nepeceka-
1otrcda B Touke H. [lycts R — pajimyc onmcannoit OKpyKHOCTU TPEYTOJIHLHUKA
ABC, r{ — pajmyc OIMCaHHOW OKPYKHOCTH YeTbipexyrojbHuka AB1 A1 B, u
r9 — PAJNYC ONMMCAHHON OKpYyKHOCTH YeTbipexyrosbuuka H A,C B;. Jloka-
xure, aro R? = ri +r.

HepasencrtBa. 22.07.2010

1. a) Haiigure cpeu Bcex NPSMOYTOJIBHUKOB € JAHHOM MJIOMAJIbIO MPsi-
MOYTOJIbHUK C HAMEHbIINM IepumerpoM.  6) Haiiaure cpeau Beex mpsivo-
YTOJILHUKOB € JAHHBIM [IEPUMETPOM IIPIMOYTOILHUK HANOOIBLIICH ILIOIIAIH.

2. Yro 6onbme  a) 1,019 wym 10;  6) 1,019 wym 10007

3. a) [okazkure, 94T0 JIsl MOJOKUTEIBHBIX YUCEST @ U b BBIMOJHEHBI HEpa-

BEHCTBA
a?+b  a+b 2
\ 73 > 5 Z\/abZ%Jrl.

b

[Ipn kakux a u b B 3TUX HEPABEHCTBAX JOCTUTAETCA PABEHCTBO?!
6) Jlokaxkure, 9TO JIJIs1 TIOJIOXKUTETHHBIX YUCET @, b, ¢, d BBITIOJIHEHBI HEpa-
BEHCTBA

2412 2 4+ d? b d 4
\/a +0°+c* + 2a+ +c+ > 4/_abcd2ﬁ.
4 4 P ol et i

[Ipu kakux a, b, c,d B 9TUX HEPABEHCTBAX JOCTUTACTCS PABEHCTBO?!
4.Tlycrb a, b, ¢ > 0. Tokaxkute HepasenctBa  a) a’+b?+c? > ab+bc+ca;
6) ab+ bc+ ca > avbe + by/ca + ¢/ ab.
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5. JJokazkuTe, 94TO JJId HOJOKUTEILHBIX YUCe a, b, ¢, d BBIIIOJIHEHO Hepa-
. a b c d
pencTso: 1 < oome 4 g + o T dre < 2
6. Jlokaxkure, 9T0 JIj1sI JIFOOBIX ITOJIOXKUTEIbHBIX YUCEN @, b, ¢, d, e BBITIOJI-
HeHo HepaseHcTBO a? + b2 + 2 +d*> + e > a(b+c+d+e).
7. Jokazkure, uro eciau a,b € [3;7], To 3a + 7b > ab + 21.

Paznoboii-6. 22.07.2010

1. PemuTe B BemecTBeNHBIX 4Ynciaax ypasHenne at + b? = a8 + 2010 = 1.

2. Y anxumuka ecTh 25 mpobupok obbemom 1, 2, 3, ..., 25 MUIUINAT-
poB coorBercTBeHHO. OH X04eT BBHIOpPaTh U3 HuX 10 MPOOUPOK TaK, ITOOLI
[IPU TTOMOIITHA JIIOOBIX JIBYX U3 HUX MOYKHO OBLIIO OTMEpPUTH | MUJTUIUTD BeIlie-
crBa (3amac KoToporo HeorpanndeH). CKOJIBKUMHU CIIOCOGAME OH MOYKET 5TO
caenarn?

3. Ha nocke namnmcano neckosibko uucest. Kaxiayio munyry Csera BbIOU-
paer sBa u3 HUX (T U Y) U 3aMeHsieT ux Ha r — 2 u y + 1. Jlokaxkure, 410
paHO MJIM TTO3/IHO Ha, JOCKE MOABUTCH OTPHUIATEIHHOE YUCIIO.

4. Ha mtockocTn oTMeEYeHbI 1 CHHUX W 71 KpacHbIX Touek. Jlokaxkure,
YTO MX MOYKHO PasOUTh HA Mapbl TOYEK PA3HOTO IIBETA W COEJINHUTH Tapbl
OTpe3KaMU TaK, YTOObI OTPE3KU He MEPECEKAHCh.

5. Ha nocke nammcansl uncia 1, 2, ..., 2010. Kaxkyio MunyTY J1Ba 4nc/ia
X,y MOXKHO 3aMEHUTb HA YUCJIO TY + & + Y. DTU ONEPAIUU ITPOU3BOIATC JI0
TeX I0p, IMOKa Ha JIOCKE He OCTaHETCd POBHO OJIHO YUC/I0. deMy OHO MOXKeT
OBITH paBHO?

6. B tpeyrompauke ABC mnposeseHa Ouccekrpuca BD. OuucanHas
OKpYyKHOCTB Tpeyrosbauka BC' D nepecekaet cropony AB B Touke F, a omu-

caHHasi OKPY?KHOCTb TpeyroabHnka ABD nepecekaer cropony BC' B Touke
F. Jokaxure, utro AE = CF.

SakiounrejabHas oanMouaga. 24.07.2010

1. B kyacce ygarcs menee 50 yesioBeK. Eciu BeIrHATH cTapIiero y4eHukKa,
TO CPEJIHUIT BO3PACT OCTABIINXCA OyJIeT 13%. Ecyim BbIrHATDL MyIAIIIIEro yye-
HUKa, TO CPEJIHMI BO3PACT OCTABIINXCS Oy/1eT 13%l (Bo3pacT J106oro YesoBeka
canTaercs 1eabiM). CKOJBKO Ye/I0BEK MOXKeT ObITh B KJiacce?

2. Bce JeBATH3HAYHBIE YUCTIA, JECATUYHASA 3allUCh KOTOPBIX COJIEPYKUT
nudpst 1, 2, 3,4, 5, 6, 7, 8, 9 0 ogHOMY paldy, BBITUCAJINA B PAJ B IMOPIIKE
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Bo3pacTanus. Kaxk/iylo MUHYTY BbIOMpAOT HAuOOJIbINIee U HAMMEHbIIee U3
Hux u crupaior. Kakue nBa uucsa OyayT CT€PTHI MOC/IETHUME !

3. Ilers n Bacst o odepesin 3akpalmmBaioT MO JiBe KJIETKH Ha IOJIOCKE
1 x 2010. Iletss xo4eT, YTOOBI PACCTOSHUS MEXKy JIBYMs OTMEYEHHBIMU MM
3a OJIMH XOJI KJIeTKaMU He MOBTOpsnch. CMoxker jim Baca emy mnomenrars?
(Ilepebim xomuT Ilers, urpa 3akaHdMBaercs KOTJa BCe KJIETKH MOJIOCKU 3a-
KDAIIICHBI ).

4. Ha mnockom posaOM mosie pactyT 4 gepesa: A, B, B u I'. Tlo moso
MIPOXOJIUT TIPSAMAasi JIOPOTa. 3eMJICYCTPOUTEIb YCTAHOBUJI Ha JOPOre 8 CTOJ-
00B 1 Ha KayKJIOM IPHUKPENuI TabJIMYKy, HA KOTOPOl MepevuncaeHbl NMeHa
JIEPEBBEB, TIPUYEM IIEPBBIM YKA3aHO OJIMzKaiiliee, BTOPbIM — BTOPOE TI0 yJla-
JleHHoCcTH U T. J1. JloKaxkuTe, 9T0 HAMIyTCs JBa CTOJI0A C OJIMHAKOBBIME Tab-
JIMIKAM.

5. KBajyiparnas crpana 2000 x 2000 kM pas3burta Ha MpsAMOYTOJIbHbIE 00-
mactu 100 x 200 kM. O6acTu 0OBSIBUIM HE3ABUCHMOCTH, W KarxKIas mapa
obJacTeil, UMEIONUX OOIINIl YYaCTOK IPAHUIILI, TOCTPOUJIA HA JBOUX OJIHY
TamMoxkHIO. Kakoe HamboJibIliee YUCI0 TAMOXKEH MOTJIO OBITH TOCTPOEHO?

6. B Beimykiom naruyrosauke ABC'DE touku K, L, M, N, O sBisatoT-
csa1 cepenmaamu ctopod AB, BC, CD, DE n E A coorBercTBenHo. JlokaxknTe,
qTo JuHa 3aMKHYTO# jjomanoit K MOLN K wmenblie, 9eM JJIMHA JIOMaHOM
ACEBDA.

7. B ymarepp npuexanaun 100 mkoabHUKOB. M3BecTHO, YTO JIIOOYIO T'PYII-
ny u3 6 IIKOJLHUKOB MOYKHO PACCEIUTH IO JIBYM TPEXMECTHBLIM KOMHATAM
Tak, 9TO B KaxKJIOi KOMHaTe BCe IKOJHHUKHI 3HAKOMBI MexK 1y coboil. Kakoe
HaMMEHbITIee YUCII0 Tap 3HAKOMBIX MOTJIO OBITH CPEJIH MTKOJIbHUKOB?

8. lokaxkute, 9To cymecTByeT MHO)KecTBO 3 1000 HATYpAJIBHBIX YUCET
Takoe, 9TO JIJIsl JTFOOBIX YHCe]I ¢ U b M3 9TOr0 MHOXKECTBa @ JEIUTCA Ha a — b7
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