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Beenenne !

baza otnbixa «bepenneeBn nmossHb» non Cynuciasiaem Koctpowm-
CKOH 06J1acTH y2Ke cTaJjla TPaAHULUOHHBIM MECTOM NpOBeaeHHUs (PUHAJb-
HBIX copeBHOBaHMH KoHKypca nMmeHu A.Il. Casuna. Jletom 2006 rona
3nech cocrosiicss XII brHanbHBIH JeTHUH TYpPHUP MaTeMaTUYeCKUX 60-
€B, KOTOPbIH B O4YepelHOH pa3 MoOuJ PeKOpA MO KONUYECTBY KOMaH[-
Y4YaCTHHUI: TPUALATH WecTb. Ha TypHUpe NpUCyTCTBOBA/IM ILKOJIbHUKH
U3 msATHaguatu roponos. [Ipuexanu ornenbHele KOMaHabl U3 KBaHOBO,
Kuposa, Koctpomsl, Maruurtoropcka, [lepmu, Tponuka, Xapokosa. Hy
U, KOHEUHO ke, 6oJjbllie Bcero KoMmany npencraBuia Mocksa. [Ipume-
yare/ibHast 0COOEHHOCTb MOCJEAHUX TYPHHPOB — COPEBHOBAHHUS CTaJH
TPUBJIEKATEIbHBIMH 1J15 I€BATHKJ/IACCHUKOB.

B opranuzauuu TypHUpPa, KpoMe KypHana Keanm, TPUHSIN yua-
cTre MOCKOBCKHMH TOPOACKOH IBOpEl, NeTCKOro (IOHOIIECKOTr0) TBOP-
yecTBa (mpencenatenb oprkomurera TypHupa . Konnakos), o6pasosa-
TeJibHas mporpaMma «boJibliiasi mepeMeHa» (PyKOBOAMTE b MPOrPaMMBbI
nernyTar o0/acTHOH AyMbl U mpencenarenb Pemepanuu npodcow3oB
KocTpomckoii obsnactu M. A. Batun), [lenaprameHT o6liero u Tpo-
theccronanbHOro obpaszoBaHus agmuHHCTpauuu KocTpomckoiél obna-
cti, @oHp MaTeMaThdyeckoro o6pazoBaHus u npocselleHusi. CroHcop-
CKYI0 MOMOLIb KOMaHIaM OKa3a/jH TaKxKe HEKOTOpble OpraHMW3allld Ha
MecTax. Tak, IKOJbHUKK UepHOroJIOBKH BBIpaXKalT CBOW GJaromap-
HocTh OObenMHEHHOU MPOQCOI3HON OpraHU3alUKM HAy4YHOTO IeHTpa
Yepuorosnoska PAH (3am. mpexncenatesns OITO HIIY PAH JI. A. Kosa-
J1eBa).

PaGoTy meTomuueckoil komuccuu Bo3riasua A. lllanmosasios, cre-
quaJbHO npuseTeBlINH Ha TypHUp W3 llIBenuu. B cocraBe xomuccuu
paboTasiy ONBITHBIE YJI€HBI XKIOPH, HE pa3 MPUHUMABILHE y4acTHe B I10-
no6Horo pona Meponpustusax: A. AxonsH, M. Bepureiin, A. Biunkos
(3am. npencenatens oprkomurera), FO. baunkos, A.Topckas, B. ['ypo-
Bull, A. XKykos, [1. Kanunun, T. KapaBaesa, 1. Packuna, B. Cennepos,
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4 Beenenue

A. Ckonenkos, A.Cnusak, C. TokapeB (opraHusaTop MepBBIX JETHUX
TypaupoB), B. Tpyumkos, B. ®penkun, E.Uepureiesa, B. [llapuu. Py-
KOBOJIMTE/M KOMaHJ TakxKe MPUHHMAa/Nd aKTHBHOEe ydyacThe B paboTe
JKIOpH: TIOMOTAJIM CyIUTh OTAe/JbHble OOH, OPraHW30BbLIBATH W MPOBO-
IUTb JONOJHUTEJbHbIE HHTe//eKTyasnbHble Urpbl: «MaTemaTuyeckas
perartar, «3aBajuHKa». C JeKIUSAMHU Tepel WKOJIbHUKAMH BBICTYTIHJIH
A. CkonenkoB («Haiiau xonnuectBo packpacok»), H. Herpycosa («¥3-
Jibl ¥ Kockl»), A. lllanoBasioB («IIpyHIMI Y3KHUX MecCT»).

TypHUp npoBoAUIICS MO TPAAULIUOHHOH cXeMe: KOMaHHAs ONHUMIIH-
ala B TIepBHIi eHb | , 3aTeM exKeJHeBHEIE MaTeMaTHUecKHe G0H, MeXIy
KOTOPBIMH B OIMH W3 JHEH MPOBOAMJIACH JIUUHAS YCTHAas OJMMIIHMALA.
B neHb npoBeneHUs OJUMIHAAB! A5 LIKOJIbHUKOB OPraHU30BBIBAIUCH
9KCKYpPCHHU B cTapuHHble ropona [amuu u Koctpomy.

A. B. 2Kykos

! Jlns 9 knaccoB BMECTO KOMaHAHOH OJMMMMAAbl Obl1 MPOBeNeH HyJleBOH Typ Mare-
MaTH4YecKUX 60€eB.

6-7 Kaaccel 5

1. ¥Ycaosug 3amau

1.1. MaremaTrnueckas perara
1.1.1. 6-7 kaaccel
IlepBbrii TYp

1.1. (6 6anaoB) [lo oTxoma moesna octaeTcss 2 MUHYTH. Paccro-
fiHHe N0 BoK3aja — 2 kujomerpa. Eciu mepBblil KujaoMmeTp 6exaTb
co ckopoctbio 30 KHJIOMETPOB B HYac, TO MOXKHO JH
ycrneTb Ha moesn?

1.2. (6 6anmoB) [TokaxuTe, Kak paspesatb QUTYpY,
nu300pakeHHYI0 Ha puc.l, Ha 1Be paBHble YacTH (He
00s13aTeJIbHO TI0 JIMHUSM CETKH). Puc. 1

1.3. (6 6ana0B) MOXKeT /1M 3HAYEHHE CYMMbI

(142+4344)-5+(6+7+8+9)-10+ (11+12+13+14) - 15+...

NpY KaKOM-TO KOJIMYECTBE CjlaraeMblX OKaHuMBaThcsi Ha 107

1.4. (6 6angoB) Kaxxnomy U3 cTa »KUTeJed OCTPOBA, YaCTb XKUTe-
JIel KOTOPOTO — pBILLAapH, a OCTajbHble — JIXKeLbl, OblJ 3alaH BOIMPOC:
«CKOJIBKO Cpeld Bac pbillapel?». B oTBeT OblJIO HA3BAHO CTO Pa3/HUy-
HBIX 4yHces. Kakoe 4ncio HaBepHsSIKA OblIO HA3BaHO?

Bropoii Typ

2.1. (7 6amnoB) Y Anuchl XuBeT Kpoko3siopa. Kaxkabiii neHb OHa
cbenaeT GaHAHOB POBHO B JBa pa3a OoJibllle CBOEr0 Beca, a KaxAylo
HOYb XYyJleeT B TP pasa. Ye3rkasi Ha YeTblpeXIHEBHble KAHUKYJbI, AJn-
ca octaBusa el 40 Kr 6aHAHOB, U 9TOr0 KPOK03s0pe B TOYHOCTH XBa-
THJ10. CKOJIbKO BecHsa KpoKoasibpa 10 oTbe3na Asuch?

2.2. (7 6annoB) B npsmoyronbHoMm TpeyronbHuke ABC nposefe-
Hbl 6uccekTpuchl AP U B() 13 BeplliuH oCcTphIX yriioB. Touku D u F —
OCHOBaHHMS TEPIEeHIUKY/ISIPOB, ONMYyIIEeHHbIX U3 () U P Ha rumnoreHysy
AB. Haiinure yron DCE.
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2.3. (7 6amnoB) Mmeer au pemenue pebyc: 1O - Ub = MAMA?

2.4. (7 6annoB) Jlan kBagpat 2 X 2, pa30UTbI Ha YeTbipe eIH-
HHUUYHBIX KBajpara. Hekoropast JjomaHasi mepecekaeT Bce CTOPOHBI eH-
HUYHBIX KBaapaToB. Kakoe HaWMeHblllee KOJMYECTBO 3BEHBEB MOXKET
COJlepXKaTh Takas JoMmaHas?

Tpernii Typ

3.1. (8 6annoB) Paccesnnbiéi BoBouka Mpu ClI0OXKEHHU IBYX YUCEJ
Mo OIIMOKe MPUIKMCAJ HOJb Ha KOHIE TEPBOTO CJIaraeMoro W BMeECTO
yucaa 2006 nomyuun uncio 4157. Kakue yncna cknanbiBan BoBouka?

3.2. (8 6anaoB) B paBHocTOpoHHeM TpeyrosbHuke ABC TouY-
ka D — cepenuna BC'. U3 touku O, nexaiieil Ha ctropoHe BC, omny-
ueHsl neprneHaukyasipsl OK u OM Ha cropoubl AB n AC. Halinute
nepuMeTp uyetbipexyrosnbHuka AMOK, eciu nepUMeTp TpeyroJbHHKA
ACD pageH p.

3.3. (8 6ammoB) CyuiecTByeT JiM Takod HaGop M3 NeCATH HaTy-
paJbHBIX YMCeJ, UTO KaXK[I0e M3 HUX He JeJUTCS HU Ha ONHO U3
OCTaJIbHBIX, & KBaJApaT KaXKJIOoro M3

O ‘ 3TUX YHUCeJ JNEJHUTCS Ha KaxkJoe H3

5 ! ‘ O ! 5 OCTaJIbHBIX?
. p . 3.4. (8 6ammoB) Ha xkBagpatHOM
CTOJIe JIeXKaT YeTbIpe CTOIMKH Iallek
Puc. 2 NByX 1IBeTOB. MI3BeCTHO, UTO YePHBIX
1 OeJsibIX lIaniek nopoBHy. Ha puc. 2 npruBeneHbl BUABI CTOJA ClIEpenH,

CBepXYy U cJieBa COOTBETCTBeHHO. Kakoii 1iBeT UMeeT LIallKa, Jexallas
BHM3Y B JaJbHeM IIPaBOM YIJy CToOJa?

1.1.2. 8-9 kuaaccsl

Ilepeoiil TYp

1.1. (6 6anuoB) Pemnte ypaBHeHHe:
max(x;2 — ) = min(3x; 1 + 2x).

(Hanomrnum, umo max(a;b) — nHauborvuee, a min(a;b) — HaumeHo-
uiee u3 uuces a u b.)

8-9 knacche 7

1.2. (6 6anmoB) CylecTByeT JiM BBIMYKJbIH YeTbIPEXYTOJMbHUK, Y
KOTOPOT'0 CepPeIUHHBbIH MEPIEeHIUKYNSAP K KaXKA0H CTOPOHE He mepece-
KaeT MPOTHBOJIEXKAIIYIO0 CTOPOHY?

1.3. (6 6annoB) CyliecTByeT JId TaKoe HaTypaJsbHOE n, MPH KOTO-
pom cymma 1+ 2+ --- 4+ n okaHuuBaeTcs UUPpoH 77

1.4. (6 6anmoB) KBanpat pasmepom 4 x 4 KJIeTKH Bbipe3aH U3 Oe-
Jol GyMaru, ¥ ero KJeTKH MOKpallleHbl C OJHOH CTOPOHBI B UEPHBIH
uBeT. MoxHO /i1, crubasi BeIpe3aHHBIH KBaApaT Kakoe-TO KOJHYeCTBO
pa3 (He 006513aTeJIbHO MO JMHHUSIM CETKH), NJOOUTHCS TOrO, YTOOBI 06pa-
30BaJICA KBAaAPaT pasMepoM 3 X 3 KJIETKH, Y KOTOPOrO BOCEMb YEPHBIX
KJETOK U ofHa Oesas?

Bropoii Typ

2.1. (7 6annoB) M3BecTHO, 4TO IJ/1s1 HaTypaJbHBIX YHCEN T, Y U Z
BHIMOJIHAIOTCS 1B paBeHCTBa: 7x2—3y°+42%2 =8 u 16x2—7y?+922 = 3.
Halinute 3HaueHHe BbIpa’keHUs 2+ y2 + 22

2.2. (7 6aanoB) B tpeyronbuuke ABC ¢ yraom B, paBHbiM 120°,
npoBeneHa Ouccektpuca BL. Ha ee mponoskeHHH 3a TOuky B oTJ0-
keH oTpe3ok BD naunodt 4 cm. Okasasock, uto yron ADC paBeH
60°. Ha#inute nuomans tpeyroibHuka ABC.

2.3. (7 6aaaoB) Moryr au uucaa PAB u BPA onHOBpeMeHHO
neauTbcs Ha 49?

2.4. (7 6annoB) B Tabmuie 10 x 10 BbImKMcaHbl MO0 BO3pPACTaHHUIO
Bce HaTypaJbHble uncaa ot 1 no 100 mo cTpokam (B mepBod cTpoke —
BBIMMCAHBI cJieBa HampaBo yucaa ot 1 mo 10, Bo BTOpOH cTpoke —
aHaJIOTMYHO BhIMKcaHbl ykcaa oT 11 no 20, u tak najee). [lepen Heko-
TOPBIMU U3 YMCEJT TIOCTABJIEH 3HAK MUHYC TaK, 4TOObl B KaXKA0H CTPOKE
U B KaXJ0M CT0JIO1e OblJIO POBHO MO MATh MUHYCOB. UeMy MOXeT ObITh
paBHa CyMMa BCeX 4HceJ TabJHLLbI?

Tperuit Typ

3.1. (8 6anaoB) Jlokaxkute, uTO JIOOOH NEHCTBUTENbHbBIH KOPEHb
ypaBHeHus 2 + px + ¢ = 0 y10BJAeTBOPsIeT HepaBeHCTBY 4qx < p2.

3.2. (8 6ammoB) Ha oKpy>KHOCTH, BMHCAaHHOH B PaBHOCTOPOHHHUH
tpeyroibHuk ABC, B3sTa Touka P. OTpe3ok AP ellle pa3 nepecekaer

OKPY2KHOCTb B Touke () Tak, uto AQ = QP. Haiinute yron BPC.



8 YenoBus 3a1a4dy e KOMaHIIHaH oJIMMIIMana

3.3. (8 6aanoB) HarypasbHoe UHCIO HAa3bIBAETCS «XOPOILIUM», €C-
JIU B €ro pas3JjoxKeHHWE Ha TPOCTble MHOXKHTEJW KaxKIbld MHOXKHUTEJNb
BXOIHT B HeueTHOH creneHu. (Hanpumep, «XopolrMu» sBASIOTCS YHC-
na 13 = 13! u 54 = 2-33.) Kaxoe Hau6o/Ibliee KOMMYECTBO «XOPOLIMX»
quces MOXKET CTOSITh MOAPSA B Py MOC/IeN0BaTe/bHBIX HATypaJbHbIX
qyuces?

3.4. (8 6anyoB) YnUTKa OBHXKETCS MO TOBEPXHOCTH Kyba ¢ peb-
pom 1, mepernoJsizast OT BEpPIIMHBI K BepIIWHE MO pebpy Jubo 1Mo aua-
roHanu rpanu. Halianre npoTsizkeHHOCTb caMOro JJMHHOTO MaplipyTa
M3 OJHOW BepLIMHBEI KyOa B MPOTHBOIOJOXKHYIO (HauboJsee ynaaeHHYIO)
BEPLIMHY, €CJIM 3aMpellaeTcs MepecekaTb CBOI0 TPAEKTOPHIO 1BUKEHHS
Y NPOMNoJ3aTh Yepes OHY BEPIINHY ABaXK[Ibl.

1.2. KomanaHag oauMmnuajga

B kBampaTHBIX CKOOKax yKasaHbl HOMepa KJaccoB, AJs KOTOPBIX
npejJarajach 3ajnada.

1. [7] p, ¢,  — mpocTble yHcaa. p2—q2—r2

nensiteecst Ha 10. Hafinure ¢ + 7.

— HaTypaJibHO€ 4YHCJIO,

B. Cendepos

2. [7] Ectb kneTuaras pamka 10x10 TONIHHONA B OAHY KJAETKY (CM.
puc. 3). Ee paspesanu no rpaHulam KJeTOK Ha IMOMAPHO pa3JHYHbIE
TTTTTT] YacTH W CJIOXKHJM U3 HUX KBajgpaT 6 x 6. Kakoso
| | HauGosiblllee YUCJO YacTen?

A. lllanosanros

H H 3. [7] Bacs pasmenns HeKOTOpPOE UHCIIO
— — Ha 666 W OOHapyXHWJ, UTO CyMMa HEMOJHOTO
yactHoro u ocratka pasHa 200. [leta paspenun
TO Ke caMoe 4HcJo Ha 121 U Takxke 0OHAPYKHUJI,
4TO CyMMa HENOJIHOTO YacTHOTO M OCTaTKa paB-
Ha 200. Haiinure ucxonHoe 4ucio.

Puc. 3

B. Kacxesuu, E. Yeproluesa

4. [7] Hauwl nBa TpeyroabHuka. CyMMa IBYX YIJIOB EPBOTO paBHA
HeKOTOpoMy yri1y BToporo. Cymma ApYyro# mapbl YyIJIOB NMEPBOrO TaKxkKe

Komanngnas onumnuazma 9

paBHa HEKOTOPOMY YyIay BTOporo. JlokaxkuTe, uTo NepBBId TPeyroJib-
HUK — paBHOOeNpEeHHBIH.
b. Dpenkun

5. [7] B Gane metu HabGuparoT moJiHble madku Boabl. CHavyasia OHH
BKJIIOUAIOT TOPSYMH KpaH, MOTOM €ro BHIK/JIIOYAIOT W BKJIOYAIOT XO-
JonHbIf. M3BeCTHO, YTO €C/IM BBIKJIOUHUTH TOPSUMH KpaH POBHO B TOT
MOMEHT, KOTa OH 3aryiuT, COOTHOLIEHHE ropsiuedl W XOJNOLHOW BOMBI
B lIaiKe OyZeT ONTUMaJsbHBIM. BoJioas BBIKJIOUHJ TFOpSUYMi KpaH Ha
9 cexyHI 1MO3Xe, U B UTOTe B €ro MIalKe 0Ka3ajoCb Topsiued BOMIBI
POBHO B 1Ba pasa Gosblile, yeM Xos0fHOH. CeHsl BBIKJIOUHJ TOpSUHH
KpaH Ha 9 ceKyH[ paHbllle, U B €r0 MIalKe 0Ka3aJoCh TOpsiuel U X0J0/-
HOH BOABl NMOPOBHY. Uepe3 CKOJBKO CEeKYHJ IO0CJ/e TOro, KaK OTKpBLIH
TOpSIUMH KpaH, OH 3aryiuT?

E. Yeproiuiesa

6. [7] B tpeyroabuuke ABC yroa C npsiMmoli, Touka M — cepenu-

Ha AB. Ilyctb Touka P — OCHOBaHHe MNepreHAUKYJIspa, OMyLIeHHOT0

13 TOUKH A Ha 6uccekTpucy yraa B, a Touka () — OCHOBaHHe MepreH-

IUKYJsipa, OMyIIeHHOTo U3 TOUYKH B Ha 6uccektpucy yraa A. Haiinure
VIJbl TpeyroabHuKka PM Q).

JI. Kaarunun

7. [7-8] Tpu xynvka, KaXAbld C IBYyMsl 4eMOJaHaMH, XOTAT Me-
penpaBuTbcs 4yepe3 peky. EcTb TpexmecTHas Jogka, Ka)Kioe MeCTO
B KOTOPOH MOXKeT OBbITb 3aHSITO YeJOBEKOM WJM ueMomaHoM. Hukto
U3 XKYJMKOB He [OBEPUT CBOW 4YeMOJAH CIyTHHKAM B CBOe OTCYT-
CTBHE, HO TOTOB OCTaBUTb 4eMojiaHbl Ha GeasnronHoM Gepery. CMmoryT
J¥ oHM mnepenpaButhesi? (JIoaky, mpucTaBuiyio K Gepery, cuMTaeM 4a-
CTbiO Gepera.)

A. lllanosanros

8. [7-8] Ha uucJ/ioBo# mpsiMoii OTMeUeHBI BCe 1ieJible TOYKH. TOuKu

T W Yy COENMHSIIOTCS OYTOM, eclu |r — y| — mpocroe 4ucsao. B kakoe

HavMeHblllee KOJMYEeCTBO [[BETOB MOXHO MOKPACHTh BCE IIeJble TOUKH,
YTOObI JIIOOBIE JIBe COeMHEHHBbIE TOUKH OBLIM PA3HOTO IBeTa?

Dosvkaop
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9. [8] B tpeyronbuuke ABC na cropoHax BC, AC u AB coot-
BETCTBEHHO OTMeueHbl TOYkH A1, By u Cp Tak, uTo

AB CiA B C Y
AC  CiB  BA

rae « € (0;1). Ha croponax B1C4, C1 A1, A1 B; tpeyronbiuka A B1Cy
OTMeUeHBl TOUKU Ay, By, C9 Tak, 4To

Ao By . CyAq . By(Cq . 1

AQCl N CgBl N BgAl N 04'

JlokaxuTe, uTo TpeyroibHUK AgBsCy monobeH TpeyroabHuky ABC.

H. Pydaxos

10. [8] = u y — HeoTpHLAaTe/NbHble YHC/Ia, CyMMa KOTOPBIX He
npesocxonut 1. Jlokaxure, uto =2 + 8x2y% + y? < 1.

B. Cerdepos

11. [8] HokaxkuTe, 4TO CylIeCTByeT GE€CKOHEUHO MHOTO TPHUBEIeH-
HBIX KBaJIpaTHBIX yPaBHEHUH C LEJbIMH KO3(D(HLIHEHTAMH, Y KOTOPHIX
OMH M3 KOpHEH paBeH NUCKPUMHHAHTY.

A. Xawamypsn

12. [8] BymaxHbIH TPEyrosbHUK CO CTOPOHAMH a, b, ¢ TeperHymnu

10 MPSIMOH TaK, UTO BEPLIMHA, IPOTHBOJEKAILAs CTOPOHE JJIMHEI ¢, T10-
nasa Ha 3Ty CTOpOHy. M3BecTHO, UTO B MoJyunBIIEMCS YETEIPEXYTOJb-
HHUKe paBHbl [Ba yIJa, MPUMBIKAIOIIMX K JUHUK cruda. Haiinure nau-
HBEl OTPE3KOB, Ha KOTOpPbIe AEJHUT CTOPOHY ¢ MOMaBllias Tyla BepllHHA.
A. lllanosanos

13. [8] S(n) — cymma mesnuteneil uucaa n. Ha#inure Bce Takue
HaTypaJjbHble n, uto 3S(n) = 4n + 79.
B. Tpywros

14. [8] HekoTopble U3 CTOPOH M AHaroHaJjedl BBIMYKJOTO m-yro-
JbHHKA (n > 3) TMOKpacu/Id B KpPacHBIM WM CHHMH uBeT. M3BecTHo,
4YTO CHHHE OTPe3KH He MepeceKalnTcs U MexX1y JI0ObIMH BepLIMHaMH
eCTb eIMHCTBEeHHBIH CHHMH NyTb. To 2Ke BepHO AJSl KPAacHBIX OTpes-
koB. Ha#inure (mst KaxKI0ro n) HaHMeHbIlee KOJTHYECTBO NepeceyeHHi

HyneBoii Typ e 9 kiacc 11

MeX/ly KpacHbIMH M CHHUMH oTpe3kaMu. (Hukakue Tpu nuaroHasnu He
TrlepeceKarTcsl B OHOH TOUKe.)
b. Dpenkun

1.3. Maremarnueckue 0ou
1.3.0. HyneBou Typ
9 KJaacc

1. S(n) — cymma penuteseit yucia n. Halinute Bce Takue Hary-
pasbHble n, 4yTo 35(n) = 4n + 79.
B. Tpywxos

2. KBanpar paspesaH Ha paBHble TpeyroJbHUKH. O6s3aTesIbHO JH
y JI0OLIX ABYX TPEYTOJbHUKOB HAUAYTCS TapaJJesbHble CTOPOHbI?
A. lllanosaros

3. HekoTopble M3 CTOpPOH M AuaroHasedl BBIMYKJOrO m-yroJbHUKA
(n > 3) mokpacu/M B KpacHbIH WJH CHHUH LBeT. Mi3BeCcTHO, YTO CHHME
OTpPEe3KH He MepeceKkalnTcss U MexXAY JNI0ObIMU BeplIMHAMH e€CTb eIMH-
CTBEHHbIH CUHMU NyThb. To »Ke BepHO IJs1 KpacHBIX OTpe3koB. Halinure
(o/1s KaXKI0r0 n) HaUMeHblllee KOJIUUeCTBO MepeceueHnil Mex1y Kpac-
HbBIMH U CMHHUMH oTpe3kaMu. (Hukakue Tpu nuaroHanu He nepeceka-
IOTCSI B OJHOH TOUKE.)
b. @penkun

4. JlokaxuTe, UTO CYIIECTBYeT GECKOHEYHO MHOTO MPHBEIEHHBIX
KBaJpaTHBIX YPAaBHEHUH C LIEJBIMH KOS(PPUIHEHTAMH, Y KOTOPBIX OIHH
13 KOpHEH paBeH NUCKPUMHHAHTY.

A. Xauwamypsn

5. lan tpeyronbHuk ABC. PaccmatpuBaioTcsi Bce TOUKH P BHYT-
pY Hero, U IJi Ka)KAOH U3 HUX CTpPoATCc TO4ku P, P u Pj, cuMm-
MeTpHUUHble el OTHOCUTesbHO cepefinH cTopoH. Haditu TMT wnentpos
OKPY2KHOCTEH, OMUCAHHBIX 0KOJIO TPEYTOJIbHUKOB P PoPs.

H. Haymrun

6. Ha uncsioBoii npsiMoii oTMedeHbl Bee LeJible TOYKH. TOUKH = U y
COelIMHEHbl yTOH, eClu |x—y| — mpocToe uncao. B kakoe HauMeHblIee
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KOJIMUECTBO L[BETOB MOXKHO MOKPACHUTH BCE LleJIble TOUKH, UTOObI J1100ble
JIBE COeMHEHHble TOUKH OBbLIM Pa3HOTO IBETa?
Dosvkaop

7. JloxaxkuTe HepaBeHCTBO:
&+l + [ —yl* = 2(j2 + [y]?).

B. Cerdepos

8. Tpu xynuka, KaKablil ¢ IBYMS ueMOfaHaMH, XOTAT Mepernpa-
BUTbCS uepe3 peKy. EcTb TpexmecTHasi JofKa, KaXK/I0e MeCTO B KOTO-
PO MOKeT OBITb 3aHSITO YeJIOBEKOM HJIM YeMOAaHOM. HUKTO U3 XKy/H-
KOB He JIOBEPUT CBOW YeMOJaH CITyTHHKAM B CBO€ OTCYTCTBHE, HO TOTOB
OCTaBUTb YeMofiaHbl Ha GesstofHOM Gepery. CMOTYT /i OHH Iepernpa-
BUTbCsA? (JIomKy, mpucTaBIIyo K Gepery, CYMUTaeM 4acThio Oepera.)

A. lllanosanos

1.3.1. Ilepsbii Typ
7 KJacc

1. UseHbl KIOpH TPENJIOKUIN [JIsI OJUMIHALLl 0 OIHUHAKOBOMY
yucay 3anad. [locse 3Toro KaXKablii U3 HUX BBIYEPKHYJ M3 MOJYYHB-
Ierocsi Cnucka 1o 4 3agaud (HMKakylmo 3afady He BblUEpPKUBaJH JBa-
X)1bl). B pesynbrare B crincke ocrasoch 5 3agad. CKOJbKO BCETO MOTJIO
ObITb YJIEHOB XKIOPH?

. Kaaunun

2. Haiigure yribl TpeyrosbHUKa, €CJIU OfHA W3 €ro BEepIIHH sIB-
JISIETCS] [IEHTPOM OKPYKHOCTH, COleprKalledl cepeauHbl CTOPOH 3TOTO
TPEYro/bHUKA.

A. Baunkos

3. Kakue HarypasibHble YHC/Ia MPEACTABUMbBI B BHUAE CYMMbI TpPeX
HaTypaJsibHbIX YKCeJl, Bce HU(PPBI KOTOPHIX HEUETHBI?
A. Cnusak

4. Ha crose B psin Jexar wecTb MoHeT. Cpeay TMepBBIX YeThIpex
€CTb POBHO OfHA (paJiblINBasi MOHETa, CPEAX MOCAENHUX ABYX — TOXKe

[TepBriit Typ @ 7-8 KJaccer 13

onHa ¢aspiuBas. Hacrosiue MOHETH BeCAT OAWHAKOBO, (hasblIHBbIE
MOHETHl BecSiT OJMHAKOBO M Jerde Hactosimiux. MoxkHO JM 3a ABa
B3BELIMBAHHUS Ha YalleyHbIX BecaxX 6e3 THpb ONpefeanuTh 06e (asblin-
Bble MOHETHI?

[Ipedrooncunr B. Tpywkos

5. lnsa uucen a, b, ¢, d BBIYUCIUIN UX TONApHbIe NMPOU3BEIEHHUS
ab, be, cd, da, db, ac. CKOJIbKO Pa3JUYHBIX UHCEJ MOLJIO TMPU 3TOM
noayuntbes? (Haiinure Bce BapuaHThI).

b. @penkun

6. Ha okpy>KHOCTH OTMeueHBI JecsATh ToueK. Kaxkable 1Be U3 HHUX
coenrHeHbl oTpe3koM. CeHsl MOKpacu/ TOUKM B JiBa LiBeta. Kakoe Hau-
GoJiblllee KOJMYECTBO OTPE3KOB C KOHIIAMHM B TOUKAaX Pa3HOTO LBETa
MOTJIO MOJTYYHUTBCS?

DosrvKaop

7. I3 maxmatHOH NOCKM 8 X 8 Belpe3asd LeHTpPaJbHBI KBajapaT

2 x 2 (nons d4, e4, d5, e5). MoXKHO JIM OCTaBILyIOCS YaCTh pa3pe3aTh

Ha (UIypKH B BHAe OYKBBI [ (cocTosilivie M3 ueThIpeX KBaipaTHKOB)?
Durypku paspeliaercs 10BOpayuBaTh U NNepeBOPaYUBATS.

B. Hlapuu

8. EcTb Tpu KyukHu KamHeH, B nepBoil jexxut 2005, Bo BTOpo# —
2006, B Tpetbeit — 2007 kamHue#. J[Boe UTPAIOT B UTPY. 32 XOA MOXKHO
B34Tb JBa KaMHs, 110 OJHOMY M3 KaKHX-HHOyAb IBYX Kyuek. [Ipour-
pBIBAeT TOT, KTO He MOXKET clieslaTb XOA. KTO BbIMTpaeT NpH NpaBHJb-
HOU urpe?

JI. Kaaunun

7-8 KJaaccel

1. B octpoyronbHom TpeyrosnpHuke ABC nHa cropoHax AB, BC' n
C A ormeuensl Touku C7, Ay, B; COOTBETCTBEHHO, TaK 4TO

BCl = ClAl = AlBl = BlC.

Bripexkem tpeyronbuuku BC1A;, C1A1B1, A1B1C ¥ BbicTpouM
UX MOCJIe0BAaTEbHO TaK, YTOOBl OCHOBAaHHMS JiexkKajad Ha OTHOH Mpsi-
MOH, MpUUYeM BTOPOH TPeyToJibHUK MPH 3TOM MepeBepHeM, UuTOObl ero
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BepluMHa A; Takxe cMoTpesa BBepx. JloKaxKHWTe, UTO BEepLIMHBI 3THX
Tpex paBHOOepPEHHBIX TPEYTOJNBbHHUKOB JieXKaT Ha OLHOH NPSMOH.

A. Makuuwes

Puc.4

2. JlaH TpOM3BOJIBHBIA TpeyrosbHUK. Ha Kaxmo#l cTopoHe Tpe-
yroibHHKa oTMedeHo 14 Touek. Kaxnas BepminHa TpeyrosbHHKA CO-
ellHeHa OTpe3KaMH CO BCEMHM OTMeYeHHBIMH TOYKaMM IPOTHBOJeXa-
mel cropoHbl. Ha kakoe HanGoJbllee YHUCIO HaCTeH OTPE3KU MOIJIH
pasfesiuTh TPEYroJbHUK?

[lo momusam B. bpaeuna

3. Kakue HarypasbHble 4YHC/a MPEACTABUMbBI B BHUIE CYMMbI TPEX
HaTypaJIbHBIX YHCeJI, Bce U(Pbl KOTOPBIX HEUETHBI?
A. Cnusak

4. Ha crose B psn sexar wmectb MoHeT. Cpeay TMepBBIX YeThIpex
eCTb POBHO OIHA (hasbIIMBasi MOHETa, U CPeld MOCJeAHUX ABYX —
ToXe onHa (hasbiinBas. Hacrosiiyie MOHeTH BeCSAT OQMHAKOBO, (haJjib-
IIMBble MOHETBl BECAT OAMHAKOBO W Jerde HacTosuX. VIMmopTHbie
YallleyHble BeChl COOOIIAIOT pe3y/JbTaT B3BELIMBAHHS Ha CJEAYIOLIUH
neHb. MOXKHO JIM cerogHsl TPOBECTH TaKHe [Ba B3BEILHWBAHHUS, UTO-
Obl 3aBTpa MO MOJYYEHHBIM pe3y/bTaTaM HaBepHSKA ONpeNeNUTb 00e
(haJsblIMBble MOHETBHI?

IIpedrosxcunr B. Tpywkos

5. JlBoe urpanu B caenyoulyto urpy. Ha 6ymare HapucoBaHo He-
CKOJIbKO TOYE€K, U HeKOTOpble U3 HUX COeJUHEHBl HelepeceKalolUUMHU-
Csl OTpe3KaMM Tak, 4TO U3 KaxKIOH TOYKHU B KaXKAYI MOXKHO NPOUTH
eMHCTBEHHBIM 00pa3oM. Mrpoku mo odepenu KpacsT TOYKW — OIUH B
KpacHbIM LBeT, Apyroi B cuHUi. KpacuTh MOXKHO TOJIbKO HEMOKpallleH-
Hble TOYKH, M, HAaUMHas CO BTOPOro XoAia, TpebyeTcs, 4TOObl KaKasa-To
U3 COCEJIHHUX TOUeK yxKe Obl/a MOKpalleHa B TOT e LiBeT.

[TepBriit Typ ® 8 Kyace, mepsast Jura 15

[TpourpsiBaetr ToT, KTO He MoXeT ciesath xon. O6a Urpoka Bcerna
UTpalOT HaWJIyULIUM BO3MOXKHBIM 0Opas3oMm. B utore mobenusn BTOpPOH.
[Tocsie 3TOrO Ha TOM K€ PUCYHKE OHM CTaJd UTpaTh M0 TeM Ke Mpa-
BHJIaM, HO Kpacsi oTpe3kd, a He To4ykd. (CocenHue TOUKH — TOYKH,
coenMHeHHble oTpe3koM. CoceHUe OTPE3KH — OTPe3KH, UMelollHe 00-
Ui KoHell.) KTo mo6equt Ha 3TOT pas?

b. Dpenkun

6. Haiinure 100 nmepBoix nudp yucaa:
5
9-11 9.11-13

n 1002 n 1003
9-11-13-----2005  9-11-13----- 2005 - 2007

4
3+

5t

4

Hzpaunvckas orumnuada 2006 e.

7. VI3 mwaxmatHOH mOocKM 8 X 8 Bblpe3asd LeHTpaJbHBIA KBagpaT

2 x 2 (nmosist d4, e4, d5, ed). MoxKHO /i1 OCTABIIYIOCS YaCTh pa3pe3aThb

Ha ¢Gurypku B Bume OyKBbl [ (cocTosiliue W3 4YeThpeX KBaJpPaTHKOB)?
durypku paspeliaeTcsi 0BOpauMBaTh U MePeBOPAYUBATh.

B. Hlapuu

8. BoicTynsieHUsl TaHLOPOB OLIEHHWBANUCh CeMbio cymbsiMu. Kax-
JbId U3 cyledt BICTaBJsI olleHKY (uesoe yucyo ot O mo 10), xynmas
W Jlyullasi OLleHKW OTOPachiBaJUCh U BBIBOAMJIOCH CPeiHee aph(MeTH-
yeckoe. [lo OKOHUAHHWH COpPEBHOBAHUH MpefcefaTesb XKIOPH MOACUHU-
Taj, 4TO ecau Obl CpelHss OLleHKa BBIBOAHJACH 10 BCEM CEMH OLEH-
KaM, TO BCe YYaCTHHKH PacoJIOKHUJIUCh Obl CTPOro B o6paTHOM IIO-
psnke. Kakoe HauboJbliee KOJIHYeCTBO TAHLOPOB MOIVIO yYacCTBOBAaTb
B COpeBHOBaHUHU?

A. Baunkos

8 kuacc, nepBas Jura

1. B octpoyrossHoM TpeyronbHuke ABC Ha cropoHax AB, BC u
C' A otmeuennl Touku C7, A1, B; COOTBETCTBEHHO, TaK 4TO

BCl = ClAl = AlBl = BlC.
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Bripexkem tpeyronbuuku BC1A;, C1A1By, A1B1C ¥ BbicTpouM
HX TMOC/e0BATENbHO TaK, UTOOBl OCHOBAHHS JieXKaJd Ha ONHOH mpsi-
MOM, MpUUYeM BTOPOH TPeyroJibHUK MPH 3TOM MepeBepHEM, UuTOObl ero
BepiiMHa A; Takxke cMoTpesa BBepX. J[OKaXKUTe, UTO BEPIIMHBI 3TUX
Tpex paBHOOENPEHHBIX TPEYTOJbHHUKOB JIeXKAaT Ha ONHOH TpsiMod (cM.
puc. 4).

A. Msakuuwes

2. Haiinurte yribl TpeyrosibHHKa, €CJAU OfHA W3 €ro BepIUH siB-
JIIETCSl LEHTPOM OKPYXKHOCTH, COEp:Kallled CepefinHbl CTOPOH 3TOTr0
TpeyTroJibHUKA.

A. baunkos

3. Kakue HarypasbHble 4MC/Ia NPEACTABUMBl B BHUAE CYMMbl TpeX
HaTypaJbHBIX UHCeJI, BCe LU(Pbl KOTOPbIX HEYeTHbI?
A. Cnusak
4. Ha crose B psin Jexar ecTb MoHeT. Cpeau MepBbIX YeThlpex
ecTb POBHO OfiHA (ha/IblIMBasi MOHeTa, CPeIH MOCAeIHHUX ABYX — TOXKeE
onHa Qanpmnpas. Hacrosle MOHeTH BecAT OAMHAKOBO, (pasiblIKBbIE
MOHETbI BECSAT OfIMHAKOBO U Jlerde HacTosilKX. MoxHO /i1 3a /Ba B3Be-
IIMBaHUS Ha YallleuHbIX Becax 0e3 rupb onpefesuTb obe (hasbllUBble
MOHETBI?
[Ipedroscunr B. Tpywkos

5. J{ns yucen a, b, ¢, d BBIYUCAWIU WX TOMAPHbIE MPOU3BENEHHUS
ab, be, cd, da, db, ac. CKOJIBKO Pa3JHUYHBIX YHUCEJ MOTJIO TPH ITOM
nonyuutbes? (Ha#inure Bce BapuaHThI).

b. Dpenkun

6. B onHOM U3 CynHCIaBCKUX TOPOACKUX aBTOOYCOB HelaBHO Oblyia
BBeJleHa HoBasl opma omsatel npoeszna. [laccaxkupsl nprobperator Ta-
JIOH, UMeloLHE hopMmy Kpyra, pazéutoro Ha 13 paBHBIX cekTopoB. Oji-
Ha CTOPOHA TaJioHA MOKpAalleHa B CMHWHU LBET, a Apyras — B 2KeJThIH.
[Ipu Bxome B aBTOOYC OHM BCTaBJSIOT TAJOH B JEKTPOHHBIH KOMIIO-
CTep CHHel CTOPOHOH BBEPX, U KOMIIOCTEpP MPOOUBAET HECKOJNbKO CEK-
TOpPOB, TPeBaAPUTENbHO MPOBEPSIS, UTO 3TH CEKTOPbI He OblIH MPOOUTHI
paHee. Kakoe HanMeHbllee KOJIMYECTBO CEKTOPOB HOJ/KEH NPOOHUBATh

[TepBriit Typ ® 8 Ky1ace, BhICLIAs JHUra 17

KOMIIOCTEP, UTOOBl OWH M TOT Ke TaJIOH HeJsb3sl ObLIO HCIOJb30BaTh
IIBAXKIBI?
A. Axonsan

7. VI3 waxMaTHOU 10CKU 8 X 8 BbIpe3ajid LEHTPaJbHbIH KBaapat

2 x 2 (nons d4, e4, db, e5). MoXHO JIM OCTaBILYIOCA YaCTh pa3pe3aTh

Ha (urypku B Buae GykBbl [ (cocTosiliMe W3 4YeTblpeX KBaJpPaTUKOB)?
®urypku paspelraercsi IoBOpayMBaTh H MePeBOPAYMBATE.

B. llapuu

8. Ectb Tpu Kyuku kamHed, B nepsoil sexut 2005, Bo BTopod —
2006, B Tpetbelt — 2007 kamHe#. J[Boe UrpaloT B UrPy. 3a XOJ MOXKHO
B34Tb 2 KaMHSl, 10 OLHOMY M3 KaKHX-HHOyAb ABYX Kydek. [Ipourper-
BaeT TOT, KTO He MOXeT c/ieJ1aTh XOi. KTo BBIMTpaeT mpu MpaBHJbHOU
Urpe?

JI. Kaaunun

8 kJjacc, BeICIIas Jgura

1. Ha croponax AB u BC mnpsamoyronbHuka ABCD BHeIHHUM
00pa3oM MOCTPOUJIH NOAOOHbIE MPSIMOYTOJbHbIE TPEYTONBHUKY FAB U
FCB (LEAB = /FCB =90°, ZABE = ZCBF). Orpasus Touky B
OTHOCHTEJIbHO cepefinHbl oTpe3ka EF, noayuniau Touky G. Jlokaxure,
yto yrisl BDC u ADG paBHBI.

A. Akonan

2. Jlan mpou3BOJIBHBIN TpPeyroabHUK. Ha Kaxmo#l cTopoHe Tpe-
yroibHUKa oTMmedeHo 14 Touek. Kaxnas BepiivHa TpeyrosbHHUKa CO-
eflMHEHa OTPe3KaMH CO BCEMH OTMEYEHHBIMH TOYKAMH MPOTHBOJIEXKA-
me# cropoHsl. Ha kakoe HauboJblllee YHUCJO YacTed OTPE3KH MOTJIH
pasfie/IMTh TPEYroJbHUK?

[lo momusam B. Bpaeura

3. Kakue HarypasibHble YHc/a MPEACTaBUMbBI B BHAE CYMMbI TPeX
HaTypasbHbIX YUCeJ, Bce LUU(PPBI KOTOPHIX HEUETHBI?
A. Cnusak

4. B onHOM M3 CyQUCJaBCKUX TOPOICKHX aBTOOYCOB HeNAaBHO Obl-
Jla BBeJleHa HoBasl (hopMa omnsatel npoesna. [laccaxuper nprobperaior
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TaJIOH, UMEIIIHH (opMy Kpyra, pa3dutoro Ha 13 paBHBIX CEKTOPOB.
OnHa cTopoHa TaJjIOHa TMOKpalleHa B CHHUH LBET, a Apyras — B KeJ-
Teiil. [lpn Bxome B aBTOOyC OHM BCTaBJSIOT TaJOH B 3JEKTPOHHBIH
KOMIIOCTEP CHHEH CTOPOHOH BBEPX, U KOMIIOCTEp MPoOHBaeT HECKOJIb-
KO CEeKTOpOB, INPeABAPUTEJbHO MPOBEPSs,, UTO TH CEKTOPbI He OBLIN
npo6uTsl paHee. Kakoe HauMeHbllee KOJHUYECTBO CEKTOPOB HOJKEH
npoOUBaTb KOMIOCTEP, UTOObl OAMH M TOT K€ TaJOH HeJb3sl ObIIO HC-
N0J1b30BaTh ABAXKIbI?

A. Akonsan

5. JlBoe urpanu B caepytouyto urpy. Ha 6ymare HapucoBaHO He-
CKOJIbKO TOUEK, U HEKOTOpblE U3 HUX COelHHEeHbl HelepeceKarouUMu-
csl OTpe3KaMM TaK, YTO M3 KaxKAOH TOYKH B KaXKAyl0 MOXKHO MPOHTH
eNUHCTBEHHBIM 06pa3oM. MIrpoku mo ouepenn Kpacsit TOYKW — OMH B
KpacHbI} 11BeT, 1pyrod B cuHUH. KpacuTb MOKHO TOJIBKO HeMOKpalleH-
Hble TOYKH, W, HaUWHAsi CO BTOPOTrO X0zia, TpebyeTcs, YTOOB Kakasi-To
M3 COCEHUX TOYeK y»Ke Oblya MOKpalleHa B TOT XKe I[BeT.

[IpourpeiBaeT TOT, KTO He MOxkKeT clenaTb xon. Oba UTpoKa Bcernga
UTpaloT HauJyudlIUM BO3MOXKHBIM oOpa3oM. B utore nobenus BTOpPOH.
[Tocsie 3TOrO Ha TOM Ke PHUCYHKE OHH CTaJld WrpaTh MO TEM XKe Mpa-
BHJIaM, HO Kpacsi oTpe3kd, a He Todykd. (CocenHue TOUKM — TOYKH,
coenvHeHHBle oTpe3koM. CoceHNe OTPe3KH — OTPe3KH, UMelollre 06-
mui KoHell.) KTo moGenut Ha 3TOT pas?

b. @penkun

6. Haiinure 100 nmepBoix nudp uucaa:
L + 6 +
9-11 9-11-13
1002 4 1003
9-11-13----- 2005  9-11-13-----2005-2007"
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34ty +
9

7. Knetku mockd m X n packpalleHbl B ILIaXMaTHOM IOpPSIAKE B
YyepHbI W OeJsiblil 1BeT. Paspelnaercs BbiOpaTh JoOble IBe COCeNHHE
MO CTOPOHE KJETKU U MepPeKpacuTb UX: Oesible KJIeTKH — B YEpPHBIH
IBET, UepHble — B KpacHbiH, a KpacHele — B Oesblil. [Ipu kakux m

[lepBobid Typ 9 Kyacc 19

U N MOXHO JOOUTbCS TOTO, YTOObI Bce OeJible KJETKH HOCKH ObLIU
MOKpAallleHbl B YEPHBIH 11BET, a YepHble — B OeJIblii?
M. Axmedxncarnosa, K. Koxace

8. BhicTymJieHHsI TaHIOPOB OLEHHBAJIHCh CEMbIO CymabsiMH. Kax-
IbId U3 cylnedl BBICTaBASN OlleHKY (uesoe yucyo ot O po 10), xyawmas
M JIydliasi OLEeHKH OTOpachiBaJMCh U BBIBOAUJIOCH CpellHee apu(MeTH-
yeckoe. [lo OKOHUAHUH COPEBHOBAHHMH MpelCefaTe/b XKIOPU MOACUH-
TaJj, 4TO eCJu Obl CPelHssi OLleHKa BBIBOAUJACH MO BCEM CEMH OlleH-
KaM, TO BCE€ YYaCTHHKH DPaClOJIOXKHJUCh Obl CTPOro B OOpPaTHOM MO-
psnke. Kakoe HauboJbliiee KOJIWYECTBO TAHIOPOB MOIJIO yUaCTBOBATb
B COPEBHOBaHHHU?

A. Baunkos

9 KJaacc

1. Ha croponax AB u BC mnpsmoyronbHuka ABCD BHeIIHHUM
06pa3oM MOCTPOUJH TTONOOHBIE TIPSIMOYTOJIbHbIE TPEYTONBHUKH EAB U
FCB (LEAB = /FCB =90°, ZABE = ZCBF). OtpasuB Touky B
OTHOCHTEJIbHO cepefinHbl oTpe3ka K F, nonyunau Touky G. Jlokaxure,
yto yrsl BDC u ADG paBHBI.

A. Akonsn

2. JlaH mpOW3BOJIbHBIA TpeyroJbHUK. Ha Kaxmoé cropone Tpe-
yroJibHUKa OTMeuyeHo 14 Toyek, AeJsilMX ee HA 15 paBHBIX OTPE3KOB.
Kaxknast BeplivHa TPeyrojbHUKa COelMHEHa OTPe3KaMH CO BCEMH OT-
MeYeHHBIMHM TOYKaMH MPOTHBOJEXKalleld cTopoHbel. Ha ckosmbko yacTel
OTPE3KH Pa3NeJUIN TPeyTONbHUK?

B. Bpaeun

3. Kakux uunces GoJibllle B MepPBOH ThiCsSYe: MPEACTABUMBIX WU/ He
NpeICTABUMBIX B BHJIE 3 — y!, rne z, y € N?

B. Cendepos, H. Aecaxaros

4. CD — ouccektpuca tpeyronbHuka ABC. OKpyKHOCTB, MTPOXO0-
nsimasi yepe3 TOYKy A M Kacarwliasicsi OUCCEKTPUCH B Touke D, me-
pecekaetr AC' B Touke Aj. OKpPYKHOCTb, MPOXOASAILAS yepe3 TOUKy B
U Kacamolascs OuccekTpuchl B Touke D, nepecekaer BC B Touke Bj.
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JlokaxnTe, 4TO OKPYXKHOCTb, CHMMETPHUYHAsl OTNHUCAHHOH OKOJIO Tpe-
yroabHUKa A1 B1C otHocutensHo C' D, KacaeTcsi cTopoHbl AB.
J. Kaarurun

5. JIBoe urpanu B cienywouyio urpy. Ha Gymare HapucoBaHO He-
CKOJIbKO TOYeK W HEKOTOpPble W3 HUX COeIHHEHBI HelepeceKalolnMHU-
csl OTpe3KaMHM TakK, YTO M3 KaxKAOH TOUKH B KaxKAYI MOXXHO MPOHTH
eNUHCTBEHHBIM 06pa3oM. Mrpoku mo ouepenn Kpacsit TOYKW — OMH B
KpacHBIH 11BeT, APYyrod B CMHUH. KpacuTh M0OXKHO TOJIKO HeMOKpallleH-
Hble TOYKH, W, HAUWHAsi CO BTOPOTrO Xozia, TpebyeTcs, YTOOB Kakasi-To
M3 COCEHUX TOUEeK yxKe Oblja MOKpAlleHa B TOT Xe LBeT.

[TpourpsiBaetr TOT, KTO He MOXKeT caenath xon. O6a Urpoka Bceraa
WIPAIOT HAWJIY4YLIMM BO3MOXKHBEIM 06pasoM. B urtore moGenus BTOpoOH.
[Tocsie 3TOrO Ha TOM K€ PUCYHKE OHM CTajMd UTPaTh MO TEM XKe Ipa-
BUJIaM, HO Kpacs OoTpe3KH, a He ToukH. (CocelHHe TOUKM — TOYKH,
coenuHeHHBIe 0Tpe3koM. CoceHUe OTPE3KH — OTPE3KH, UMelolIHe 06-
mwui KoHew.) Kto mo6enutr Ha stot pas?

b. @penkun

6. Hatinure 100 nepBbix uudp yucaa:

AR S
9-11 " 9-11-13

1002 n 1003
9-11-13----- 2005  9-11-13-----2005-2007"

4
34+ = .
+5t +

Hspausrvckas orumnuada 2006 e.

7. Knetku mockd m X m packpalleHbl B IIaXMaTHOM IOpPSIAKE B
YyepHBI W OeJiblil LBeT. Paspelnaercs BoiOpaThb JoOble [Be COCENHHE
MO CTOPOHE KJETKU U MepeKpacuTb UX: Oesible KJIeTKH — B UYEPHBIH
[[BET, YepHble — B KpacHBIH, a kpacHble — B Oeqblil. [Ipu kakux m
U N MOXHO NOOUTbCS TOTrO, 4TOObI BCe OeJible KJETKH NOCKH OblIH
NOKpallleHbl B UEPHBIH 11BET, a YepHble — B OeJIblii?

M. Axmedxcarnosa, K. Koxace

8. BoicTynsieHusi TaHLOPOB OLEHHWBANHCh CeMbI0 CyabsiMH. Kax-
IblH U3 cyned BbICTaBJs oleHKY (uesoe yucyo ot O mo 10), xynias
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M Jlydlliasi OLeHKH OTOpachIBAJUCh U BBIBOAMJIOCH CpellHee apH(MeTH-
yeckoe. [lo OKOHUAaHHWH COpPEBHOBAHUH MpeicenaTesb KIOPH MOACUHU-
TaJj, U4TO ecau Obl CpelHss OLleHKa BBIBOAUJACH 110 BCEM CEMH OLEH-
KaM, TO BCe YYaCTHUKH PacIOJIOKH/IUCH Obl CTPOro B oOpaTHOM IIO-
psinke. Kakoe HauboJbliee KOJHYeCTBO TAHLOPOB MOIVIO y4acCTBOBAaTb
B COpPEBHOBaHMHU?

A. Baunkos

1.3.2. Bropoi Typ
7 Kaacc

1. B rpynne geTckoro caja MaJjbuHMKOB Ha TpH 4esoBeKa 0oJblile,
yeM gneBouek. Ha mporysnke pmetu cranu mpeirath uepesd Jyxy. Ko-
rja BOCHHUTATebHULA 3TO 0OHApYKMJ/a, YCHeLHO MPBITHYBLIMX AeTel
0KasaJslocb Ha BoceMb OoJibllle, YeM NPOMOUYMBIIUX HOrd. Bee siu metn
ycIiesiv MPLIrHy Th?

H. Packuna

2. Ha y»X¥WH B CTOJIOBOH JaBaJid LIOKOJAAKHA C Pa3HBIM CONEpKa-
HUeM MHHAajs, QyHAykKa W apaxuca. [aHs BeiOpan cebe omHy. OH
COTJIaceH TOMEHSThCS IIOKOJAAKOH C JI0OBIM CBOWM OIHOKJIACCHHKOM
MpU YCJOBHH, YTO coleprKaHHWe XOTs Obl IBYX BHIOB OPEXOB B MOJY-
YeHHOH 1I0KoJanKe OyneT 6osblie, ueM B OTOAHHOH. MoKeT Jiu mocJe
HeCKOJIbKUX 0OMEHOB Y HEro 0Ka3aThbCsl LIOKOJaAKa C MEHbIIHUM COolep-
JKaHHeM KaKJOoro BH/a OpPeXoB, YeM B MepPBOHAUaJNbHON?

Dosvkaop

3. Typuup mat6oeB B OOUH KPyr 3aKOHYHJCS TeM, YTO HauOOJ/b-
IIee KOJMYECTBO OUKOB Habpasa KOMaHIa, KOTopasi ofiepKaJja MeHblle
noben, dem Jgobas apyras. [Ipy Kakom HavMeHbIIEM YHCJIe KOMaH/-
Y4YaCTHHLL 3TO BO3MOXHO? (3a nmobeny HauMC/sA/I0Ch ABa 04Ka, 338 HH-
Ybl0 — OJHO, 33 MOpaKeHHe — HOJIb.)

Dosvkaop

4. Tans BblLIMBaeT KpecTHKOM y3op Ha kBaxapare 10 x 10. Ona
CUMTAET y30p KPaCHBBIM, €CJIH:
1) oH LeHTpa/bHO-CHMMETPHYEH;
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2) nmobble Ba KPeCTHKA OJHOTO I[BeTa COeIMHEHbI LEMOUKOH Kpe-
CTHKOB TOTO K€ LIBeTa C OOIIMMHU CTOPOHAMH.
Kakoe HanboJsiblliee YHUCJIO LIBETOB CMOXKET MCI0Jb30BaTh [ass?
A. Apmemoes, H. Packurna

5. JlaHbl OKpYKHOCTH ¢ pamguycamMu 6 cm u 8 cm. PaccrosHue
Mexy ux ueHTpamud O u O paBHO 11 cm. Uepes cepennHy oTpeska
0102 npoBenena mnpsiMasi, mepecekamooliasi OIHYy OKPY>KHOCTb B TOU-
ke A, a apyryilo — B Touke B. Kakyio HauGo/bliyi0 IJIHUHY MOXKET
UMeThb 0Tpe3oK AB?

B. Cendepos

6. MoxHO Jiu B KJeTKaxX Tabaulbl 12X 12 paccTaBUTh HATypasbHbIe
yucya ot 1 no 144 Tak, 4To6bl CYMMBI UHCEJ BO BCEX BEPTHUKAJISAX, BCEX
FOpPHU30HTAJSAX U 00eUX JUaroHassix OblIM HeyeTHbIMH?

B. bepruxk, H. Akyauu

7. Ha nponosxenun cropoHsl AB TpeyronbHuka ABC 3a Tou-
Ky A oTmeueHa Touka Aj, a 3a Touky B — Bj. Ha npomomxkenun
croponel AC' 3a Touky A oTmeueHa Touka Ag, a 3a Touky C' — (.
Ha nponomxenuu croponsl C'B 3a Touky C' oTrmeueHa Touka Cg, a 3a
Touky B — Bs. Ilpu atom AA; = AAs = BC, BB, = BBy = AC,
CCy = CCy = AB. JlokaxuTe, uTo TOYKH A1, Ao, By, Bg, C1, Cy
JIeXKaT Ha OJHOU OKPYXKHOCTH.

Jle. Konsetl

8. [Tana ¢ ceiHOM mowty B THP. [lama nmomagan B 1esb B 4eThipex
BBICTPEJIaX M3 MATH, a ChIH — BJBOE pexke. Bcero y HHUX MOJYUHIOCH
B JBa pasa GoJibllle MoMajaHui, ueM npomaxoB. Kto cmenan Godsiblie
BBICTPEJIOB U BO CKOJIBKO pas?

H. Packuna

7-8 KJaaccel

1. ITocne oxoHuaHusl YyeMnuoHaTa Mupa no GyTooay MM KaxkKa0H
KOMaHJIbl I0CYUTAJ]H OTHOLIEHHE UHCJ/A FOJIOB, 3a0MTHIX €0 C MeHaJb-
TH, K YHCJy NPOOMBABIIMXCS MMeHa/JbTH U OTHOLIEHHE YHCJa TOJIOB,
NPOINYILEHHbIX C MeHaNbTH, K YHCJY [eHa/]bTH, NPOOUTEIX B €€ BO-
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poTta. MoxeT /i y BCeX KOMaHJ MepBbIi MOKa3aTesb ObITh MeHblle
BTOpOro?
A. 3acrasckull

2. CYU_IeCTByeT JIM TaKOe HaTypaJbHO€ YHCJIO0 7T, YTO YHUCJO0 ’I’L2

npeacTaBMMO B BHJE€ CYMMbl KBaApaTOB TpPeX IIONIApHO B3aWMHO IIPO-
CTBIX HaTypaJibHBIX YHces?
B. Cendepos

3. au paBHoOGenpeHHblil TpeyronpHuk ABC (AB = BC). Ha
cropone AB Boibupaercs Touka K, a Ha ctopoHe BC' — Touka L
TaK, uto AK +CL = %AB. Halinute reomerpuueckoe MecTo cepeiuH
otpe3koB K L.

. Karunun

4. B opHokpyroBoM (pyT6osbHOM TypHHpPeE ydacTBoBaso 20 KOMaH.
Oxkasa/och, UTO ec/qM KakHe-TO IBe KOMaH[bl ChIrpaiu MeXIy co60H
BHUUBIO, TO XOTs Obl OHA U3 HUX 3aBepLIUJa BHUUYBIO BCETO He 0OJblie
Tpex urp. KaxkoBo HamGosblliee BO3MOXKHOE UYHCJIO0 HUYBUX B TAKOM
TypHHpE?

H. Akyauu

5. Cy11ecTBYIOT JIK pasjiMuHble HaTypaJbHblEe UHCAA T, Y U 2, YIO-
BJETBOpSIIOLIMe ypaBHeHulo x° + 3 = 220067
B. Cendepos

6. Kakyum HaubobIIMM MOXKET OBITh YHUCJIO CTOPOH Y MHOTOYTOJb-
HUKa, TOJIyUeHHOTO TepeceyeHHeM YeThIPEeXYroJbHUKA W MATHYTOJb-
HUKa?

A. lllanosanos

7. Ha npoposxenun croponsl AB TpeyronbHuka ABC 3a Tou-
Ky A oTmeueHa Touka A, a 3a Touky B — Bj. Ha npomosmxkenun
cropobl AC' 3a Touky A oTmeueHa Toyka Ao, a 3a Touky C' — (.
Ha npopnomxenuu cropousl C'B 3a Touky C' oTMeueHa Touka Ca, a 3a
Touky B — By. Ilpu atom AA; = AAs = BC, BB, = BBy = AC,
CC; = CCy = AB. Jlokaxure, 4To ToYkH A1, Ao, By, Bs, C1, Co
JiexKaT Ha OfNHOH OKPY>KHOCTH.

Jlowc. Konsell
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8. MoxHo su B KaeTkax Tadauubl 100 x 100 paccTaBUTb Hary-
pasabHble uncaa ot 1 go 10000 tak, uTo6bl CyMMBI YHCEJ BO BCEX BEP-
THKAaJsIX, BCEX TOPU3OHTAJSAX U 00€UX NUATOHANSAX OblIH HeYETHBIMU?

B. Beprux, H. Akyaruu

8 kuacc, nepBas jgura

1. CYLIleCTBy}OT JIM TIOJIOXKUTEJIbHBIE Yuca T, Yy, 2 U T, YAOBJIETBO-
psAoliMe paBeHCTBaM

1 1 1 1
3 3 3 _ 43 _
oy’ + 20 =t U E+E+Z—5—t—5?

B. Cendepos

2. Tlyctb a, b, ¢, ¢, y ¥ z — 1Liesble YUCJIA, IPUUEM
a+b+c=zxz4+y+2=0.

Joxaxxute, 4TO MPOU3BeIEHHE

(Va2 +22+ /2412 4V 2 +22) (—V a2 +22+ /B2 412+ 2+ 22)
x(\/a2+x2—\/b2+y2+\/c2+z2)(\/a2+x2+\/b2+y2—\/c2+z2)

SIBJISIETCS] KB PaTOM LEJIOT0 YHCJa.
C. Toxapes

3. BbINykJbld 4eThIpeXyroJbHUK Pa3OUT AuaroHassiMu Ha 4 Tpe-
yrOJIbHUKA, B KaXKIblE M3 KOTOPBIX BIKCaHAa OKPYXKHOCTh. JlOKaxuTe
PaBEHCTBO CYyMM KBajfpaTOB MPOTHBOMOJIOXKHBIX CTOPOH YEThIPEXYTOJIb-
HHMKa C BepIIMHAMH B LIEHTPAX 3THX OKPYKHOCTEH.

A. Akonsan

4. B opHokpyroBoM pyTH0SbHOM TypHHUpPeE y4acTBoBaso 20 KOMaH..
Okazanocb, UTO €C/H KaKHhe-TO JBe KOMaH[bl ChIrpasd Mexay co6ou
BHHYbIO, TO XOTs Obl OIHA U3 HUX 3aBepLINJA BHUYbIO BCETO He BOJIbIle
tpex urp. KakoBo HauGosiblliee BO3MOXKHOE UYHUCJIO HHYBMX B TaKOM
TypHHpE?

H. Akyauu

Bropoit Typ e 8 kisacc, BeICIIas JHra 25

5. CylecTBYIOT /I pasjiM4Hble HaTypasbHble YHCIa T, Y U 2, YIO-
BJIETBOPSIOLLKE ypaBHeHHO 75 + 3 = 220067
B. Cendepos

6. KakyM HauboJbIINM MOXKET ObITh YUCJIO CTOPOH Yy MHOTOYTOJIb-
HUKa, TOJYUEHHOro MepeceyeHUeM YeThIPEXYTroJbHUKA W MATHYTOJb-
HHKa?

A. lllanosanros

7. B kBagpatre ABCD Ha crtopoHe AB BblOpaHa Touyka P, Ha
cropone BC — Touku Q u R, U Ha ctopoHe AD — Touka S. Bol-
yucaure £LBSQ + LBRP + ZSPD — ZRPC, ecay H3BeCTHO, UTO
3BP =3BQ =3CR=3DS = AD.

O. Kpusxcarosckuil

8. MoKHO /M B KJeTKax Tabaulbl 12X 12 pacCTaBUTh HAaTypaJsbHble
yucyaa ot 1 no 144 Tak, uTo6bl CYMMBI UHCEJ BO BCEX BEPTHKAJIAX, BCEX
TOPU3OHTAJSAX U 00eUX NUAroHassiX OblId HeUeTHBIMU?

B. Bepruk, H. Akyauu

8 kJjacc, BeICIIas Jgura

1. Cyl1ecTBYIOT /1M MOJIOXKUTEJIbHbIE UHCAA T, Y, Z U t, YIOBJIETBO-
psiollle paBeHCTBAM

1 1 1 1
5 5 5 __ 45 —
x—i—y +z2'=t )4 ﬁ—i_?—i_?_ﬁ?

B. Cerndepos
2. Tlyctb a, b, ¢, ¢, y U z — lLiesible YUCTA, IPUUYEM
a+b+c=x+y+2z=0.
Hoxaxute, 4To NpOU3BeeHHE
(Va2 + 224+ V02424V 2+ 22) (—V a2+ 22+ 0242+ 2+ 22) x
X (Va2 +a2—/R+2 4V AE+22) (Va2 + 22+ V22— 2+ 22)

ABJIAETCA KBaApaToOM LeJOro 4yucJa.

C. Toxapes
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3. Buimyksblil 4eTbIpeXyroJbHUK Pa3éUT AWaroHansiMd Ha 4 Tpe-
YTOJIbHHKA, B KaXAbIH M3 KOTOPBIX BIHCAHA OKPYKHOCTb. Jlokakute
PaBEHCTBO CYyMM KBaJpaTOB IPOTHBOINOJIOXKHBIX CTOPOH UETBIPEXYTOJb-
HUKAa C BEpLIMHAMH B LEHTPAX 3TUX OKPYKHOCTEH.

A. Axkonsan

4. B onHokpyroBoM (pyT60SbHOM TypHHpPeE ydacTBoBaso 20 KOMaHI.
Okasajioch, UTO ecJM KakHe-TO JBe KOMaHAbl ChIlpall MexXay coO0H
BHHUUBIO, TO XOTS Obl OQHA U3 HUX 3aBepLUH/Ia BHUUBIO BCETO He OOJblie
tTpex urp. KakoBo HanGosblllee BO3MOXKHOE YMC/IO HUYBUX B TaKOM
TypHHUpE?

H. Akyauu

5. CyllecTBYIOT /1M pas/ivuHble HAaTypajbHble YUC/IA T, Y U 2, YIO-
BJIeTBOPAIOLINE ypaBHeHHIO 25 + 33 = 220067
B. Cendepos

6. KakrM HauboJbIlIUM MOXKeT ObITh YHCJO CTOPOH Yy MHOTOYTOJb-
HHUKA, TOJYUEHHOTO MepeceyeHHeM UeThipeXyTroNbHHUKA W TSATHYTOJb-
HUKa?

A. lllanosanos

7. Ha nponomxenun cropoHsl AB TpeyronpHuka ABC 3a Tou-
Ky A oTMmeueHa Touka Aj, a 3a Touky B — Bj. Ha nponomxennn
croponel AC' 3a Touky A oTmeueHa Touka Ag, a 3a Touky C' — (.
Ha nponomxenuu croponsl C'B 3a Touky C' oTmeueHa Touka Cg, a 3a
Touky B — Bs. Ilpu atom AA; = AAs = BC, BB; = BBy = AC,
CC, =CCy=AB.

Jlokaxkute, 4To Touku A1, Ao, By, Bs, Cy, Oy Jexar Ha OJHOH
OKPY?KHOCTH.

Jloc. Konsell

8. MoxHo au B kJjaeTkax Tabauusl 100 x 100 paccTaBUTb HaTy-
panbHble uncaa ot 1 o 10000 tak, 4ToOBl CYyMMBI UKCeJ BO BCEX Bep-
THKaJSIX, BCeX FOPU3OHTA/IAX U 00eUX AHAroHasX OblIM HeYeTHBIMU?

B. Bepnuk, H. Akyauu
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9 KJaacc

1. CyLecTBYIOT JIM TOJIOKUTENbHBIE YHCIA &, Y, 2 U T, YIOBJIETBO-
psllolllMe paBeHCTBaM

1 1 1 1
2005 | , 2005 | ,2005 _ ;2005 -
e Ay T =t 1 o7 T 42007 T 5007 — ya007

B. Cerdepos

2. Ilyctb P — mpou3BefieHHe HEKOTOPBIX BOCBMH MOCJIE0BATEb-
HBIX HaTypaJbHbIX UHCes, a () — HAaUMEHbIIWI TOYHBIH KBaapaT, AJs
Kotoporo Q > P. JlokaxuTe, UTO pa3HocTb () — P siBjifgeTCs TOUHBIM
KBapaTOM.

C. Tokapes

3. Ilyetb O — Touka mnepecevyeHHsi OUArOHaJeH BBIMYKJOro ye-
Teipexyronbiuka ABCD, M — cepenuna ero cropousl BC, a £ —
Touka nepeceyenus npsimMeix MO u AD. JlokaKuTe paBeHCTBO

SAABO : SACDO = AE : ED

M. Boaukesuu

4. B opHokpyroBoM (pyT60SbHOM TypHHpPeE ydacTBoBaso 20 KOMaH..
Okazanocb, UTO €CJH KaKHhe-TO JBe KOMaHIbl ChIrPasd MeXay CoOoM
BHUYbIO, TO XOTs1 Obl OJIHA U3 HUX 3aBepIlK/a BHHUbIO BCero He 60JIblie
tpex urp. KakoBo HauGoJsiblliee BO3MOXKHOE UYHUCJIO HHYBMX B TaKOM
TypHHpE?

H. Axyaruu

5. Pemnte B HaTypaJbHBEIX YMC/IaAX T,y U 2z ypaBHeHue x0+3Y =22,

B. Cerndepos

6. IloxaxkuTe, UTO MpPH [epecedeHUH Mm-yroJbHUKa U N-yroJbHUKA

He MOXKEeT MOJNYYUTbCS MHOTOYTOJbHUK OoJjiee ueM ¢ 2m + 2n — 6 cTo-
pPOHaMH.

A. lllanosanos

7. OxoJsio paBHOoGenpeHHoro Tpeyroibiuka ABC (AB = BC) onu-
caHa okpyxHocTb. [lycte BD — nuamerp 3To#t oKpyxHOCTH, K —
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Mpou3BOJibHAs Touka MeHblned u3 ayr BC, a K' u K” — touky,
cummeTpuyHble K oTHocHTe bHO MpsiMbix AC' 1 BC' COOTBETCTBEHHO.
Hokaxwure, uto npsimble AC, DK u K'K" nmeior o611yt TOUKY.

A. Akonsan

8. MoxHo sau B kjaetkax tabauubl 100 x 100 paccraBuTb Haty-
panbHble uncaa ot 1 no 10000 tak, 4ToOBl CYyMMBI UKCeJ BO BCEX Bep-
THKaJIIX, BCEX TOPH3OHTANAX U 00€UX AUAroHaMsX ObIIM HEYeTHBIMH?

B. Bepnuk, H. Akyauu

1.3.3. Tpetuii Typ

7 KJacc

1. Typuup CoJsHe4yHOro ropoma Mo LIaXMaTaM MPOXOAHJ] B OIHH
Kpyr. B Typuupe npunumanu ygactue 100 kopotsiuek. [Tocse TypHupa
HesHaiika HeoXHJaHHO y3HaJ, UTO 32 HUYbIO [aBajoCh He 1/2 ouKa,
KaK OH aymaJ, a 0 04koB, a 3a nopaxkeHue — He 0 04KOB, a —1, Hy a 3a
nobeny, Kak OH CUMTaJ U paHblile, AIeHCTBUTEIbHO HAUUCAIN 1 OUKO.
B pesynbrate Hesnalika Hab6pan B ABa pa3a MeHblE OUKOB, UEM €My
kazanocb. CkolbKO 04KoB HaGpan HesHaiika?

H. Kaaunun, C. Tokapes

2. Pemnte pebyc POTOP : COKOJI=3 : 1.
A. Xauwamypsn

3. MoxHo a1 B Tabaule 3 X 3 paccTaBUTh yucaa ot 1 1o 9 Tak,
4TOOBI CyMMa 4uces1 B MI0ObIX TpeX KJeTKaX, HUKaKue J1Be U3 KOTOPhIX
He JIeXKaT Ha OJHOH BepPTHKaJ/M WJIK FOPU30HTAJH, paBHsJAach 15?

. Kaarurun

4. B npsamoyronbHuke ABCD coenvnuiu BepinHy C' ¢ cepefu-
Ho#t K croponbl AD. Oxasagocs, uto CK 1 BD. Ilyete H — Touka
nepeceuenuss BD u CK. Jlokaxurte, 4yTo TpeyroibHuk AHB — pas-
HOOEpeHHBIH.

. Kaarurun

5. XYI[O)KHI/IK-86CTpaKLU/IOHI/ICT XO04YeT pacCKpaCUTb KJETKHU NOCKHU
8X8B TpH LiBeTa Tak, YTOOB! BHIMIOJHSAJIOCH ycCJjaoBHue: eC/IM OOMHaKOBO
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OKpallleHHble KJIeTKH A u B rpanuyar ¢ kjetkoid C, To ¢ C' rpaHHuat
elle JiBe KJETKH, OKpallleHHble OMMHAKOBO, TIPUYEM B IIBET, OTJIHYHBIH
ot uBeta A u B. (I'paHHualiiMu Ha3biBaeM KJETKH, HMeIOIHe 0010
cropony.) CMOXET JI OH 3TO CAeJaTh?

E. Bapabaros, H. Akyaruu

6. M3 knetyaToi 6yMaru mo JUHUSM CETKH BbIpe3aJyd MHOTOYTOJIb-
HUK. Bcerna sim MoxKHO BbIpe3aTh (TOXKe MO JIMHUSIM CETKH) colepkKa-
UK ero MPsIMOYTOJIbHUK TOTO »Ke MepuMeTpar

B. Cendepos

7. Ha pnocke Hammcanm kBajapat, KyO, UETBEPTyH H MATYIO CTe-
MeHH KaKUX-TO HATypaJsbHbIX yucesa. OMHO U3 TUX YHUCeJ paslesuiu
Ha 7Ba, APyroe — Ha TPH, TPETbe — HA UEThIpe, UETBEPTOE — Ha
nsTb. Moryu /M cHOBa MOJYyUUTbCS KBajapaT, Ky, 4yeTBepTas U nsATas
CTeTeHH KaKUX-HUOYIb HaTypaJbHBIX UHUCE]?

J. Kairurun

8. ¥V Cenu c I'pume#i ectb nATb MOHET, U3 KOTOPBIX TPH HACTO-
silMe OMHOTO Beca, ofiHA (asbluvBas (Jerde Hactosimed Ha 1 r) W
olHa monzienbHas (Tsxkesee Hacrosimied Ha 1 r). MoXHO /iU 3a TpH
B3BEILMBAHHUS Ha 4YallledHbIX BecaxX 0e3 CTPeJoK U THPeK ONpelesUTh
(babLIMBYIO U MOALENbHYIO MOHETHI?

Kropu myprupa

7-8 KJaaccel

1. Pemre pe6yc POTOP : COKOJI =3 : 1.
A. Xauwamypsn

2. B npsmoyroneuuke ABCD coennnunu Bepuiny C' ¢ cepenu-
Hoi K croponbsl AD. Oxasanock, uto CK 1 BD. Ilycte H — Touka
nepeceuenuss BD u CK. Jlokaxurte, 4yTo TpeyroibHuk AHB — pas-
HOOepeHHBIH.

J. Kaaunun

3. B HekoTopodl KOoMNaHMU J0Oble 1Ba 4esoBeKa ¢ OOLIMM 3Ha-
KOMBIM HMEIOT pa3Hoe KOJIMUecTBO 3HaKOMbIX. [loKasaTb, 4TO B 3TOH
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KOMITAHMH €CThb YeJIOBEK TOJIBKO C OTHHMM 3HakKoMbIM. (Bce 3HakomcTBa
CUMMETPUYHBI, ¥ KaXKA0r0 4eJOBeKa eCTh XOTsl Obl OMH 3HAKOMBIH.)
C. Konseun

4. B pAn 3anrMcCaHbl HECKOJIbKO pa3JaWYHbIX HaTypaJbHBIX YHCEJ.
HaszoBem nmapy psiioM CTOSILMX YHCEJ IJIOXOH, eCad OHU OJHOU ueT-
HOCTH W JieBoe 60oJibllle TPaBoOro, JUO0 OHU Pa3HOH UETHOCTH U JIeBOe
MeHbllle mpaBoro. Ka)kayio MUHYTY uHc/ia KaKOH-HHOYAb M3 TJIOXHX
nap MEHsAITCA MeCTaMH. ﬂoxamme, YTO pPaHO HJIK IMO3OHO TaKue Iie-
PECTaHOBKH MPEKPaTITCS.

A. lllanosanros

5. XynoKHUK-aOCTPAKLMOHUCT XOYeT PacKpacHUTb KJETKH MOCKH

8 x 8 B m > 1 11BeTOB TaK, 4TOOBI BBINOJHSIOCH YCJOBHE: €CIH OHU-

HAaKOBO OKpalleHHble KjaeTKH A v B rpanuuar ¢ kaetkod C, to ¢ C

rpaHMYarT elle JBe KJETKH, OKpallleHHble OfMHAKOBO, NMPHUYEM B LIBET,

oTaMYHBIN oT uBeta A U B. (['paHuyamiumMu HasbiBaeM KJETKH, UMe0-
1Me o611y cTopoHy.) [Ipu KaKHUX m OH CMOXKET 3TO CHesaTh?

E. Bapabaros, H. Akyaruu

6. Typuup CosiHeuHoOro ropopa Mo LiaxmMaTaM MPOXOAMJ B OIHH
kpyr. B typuupe npunumasnu yuactue 100 koporsiuex. [Tocse TypHupa
Hesnalika HeoKMIaHHO y3HaJ, 4TO 3a HMYbIO AaBajoch He 1/2 ouka,
Kak OH aymad, a 0 oukoB, a 3a nopakeHue — He 0 04KkoB, a —1, Hy a 3a
nobeny, Kak OH CUMTa/ U paHblie, NeHCTBUTEIbHO HAYUCIAIN 1 OUKO.
B pesynbrare Hesnalika Habpasn B nBa pa3a MeHblIe OYKOB, YeM €My
Kasajocb. CKOJIbKO OYKOB Habpas Hesnalika?

. Kaaunun, C. Tokapes

7. Ha#iTu Bce TPOWKH MPOCTBIX YHCEJ, YAOBJETBOPSIOIINE PaBeH-
crBy 28 + 93 = 223,
B. Cendepos

8. U3 kJjeruaroit GymMaru mo JIMHUSM CETKH BbIpe3ajd MHOTOYTOJIb-
HUK. Bcerna in MOXKHO Bbipe3aThb (TOXKe M0 JIMHUSIM CETKH) ColeprKa-
KA ero NpsiMOYTOJbHUK TOTO 2Ke MepuMeTpa’

B. Cendepos

Tperuil Typ e 8 ksacc, nepsas Jura 31

8 knacc, nepBas gura

1. [lycts d — HaubGoJiblilee U3 TIOJOXKHUTEJNBHBIX 4HCes a, b, ¢, d.
JlokazaTb HepaBeHCTBO

a(d —b) + b(d — ¢) + ¢(d — a) < d°.
Cepberas oarumnuada 1995 e.

2. OxpyxHoCTb, mnpoxoasmas 4epes Touku A u C, nepecekaer
BTOPOH pa3 rumnoteHy3y AB mpsmoyrojbHOro TpeyroibHuka ABC B
Touke E. OKpyKHOCTb, mpoxoasiias yepe3 Touku B u C, nepecekaer
BTOpOH pa3 AB B Touke F'. CaMH OKPY>KHOCTH TIepeceKaloTcsi BTOPOU
pa3 B Touke D. Haiitu yron EDF.

JI. Kaaunun

3. XymoXXHHK-aOCTPAKLUOHUCT XOUET PACKPACUTb KJETKH IOCKH

8 x 8 B m > 1 11BeTOB TaK, 4TOOBI BBIMOJHSIOCH YCJOBHE: €CIH ONHU-

HaKOBO OKpalleHHble KjaeTku A u B rpanuuar ¢ kjaetkod C, 1o ¢ C

rpaHMYarT elle JBe KJETKH, OKpallleHHble OfMHAKOBO, NMPHUYEM B LIBET,

oTaMYHBIN oT uBetTa A U B. (I'paHuyamiumMu HasbiBaeM KJETKH, UMelo-
e o611y cTopoHy.) IIpu KaKHUX m OH CMOXKET 3TO CHeNaTh?

E. Bapabaros, H. Akyaruu

4. Peunre pe6yc POTOP : COKOJI =3 : 1.
A. Xauwamypsn

5. B psn 3anucaHbl HECKONBKO PAa3JHMYHBIX HaTypasbHBIX YHCEJ.
HaszoBeM mapy psiioM CTOSIIIMX YHCeJ TJIOXOH, eCJId OHU OAHOH uer-
HOCTU U JieBoe 6oJiblile MPaBoro, JuOO OHU Pa3HOW YETHOCTU U JIeBOE
MeHble npaBoro. Kaxkayio MHUHYTY 4uc/aa KaKOH-HUOYAb M3 TMJIOXHUX
nap MeHsifoTcs MecTaMu. JloKaKuTe, UTO PaHO WJIM MO3/HO TaKue Tie-
PeCcTaHOBKH TIpeKpaTsiTCs.

A. lllanosanos

6. Typuup CoJsiHeuHOro ropoja Mo IaxmaTaMm MPOXOAMJ B OOUH
Kpyr. B typuupe npunumManu yuactue 100 koportsiuiex. [locse TypHupa
HesHalika HeoXKMAaHHO y3HaJ, 4TO 3a HMYbIO AaBajoch He 1/2 ouka,
KakK OH nymaJ, a 0 o4koB, a 3a nopakeHue — He 0 04koB, a —1, Hy a 3a
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nobeny, Kak OH CYMTaJ U paHblile, NeHCTBUTEJbHO HAUUCASAN 1 OUKO.
B pesynbrate Hesnalika Habpasn B 1Ba pa3a MeHbllle OUKOB, UEM €My
Kazanocb. CKobKO 04KoB HaGpasa HesHnaiika?

M. Kaaunun, C. Toxapes

7. Ha#iTi Bce TPOWKH MPOCTBIX UYHCEJ, YAOBJETBOPSIOIINE PaBeH-
ctBy 23 + 93 = 223,
B. Cendepos

8. M3 kJjeryaroil GymMaru mo JUHUSM CETKH BbIpe3ajyd MHOTOYTOJIb-
HUK. Bcerna i MOXKHO BBIpe3aTh (TOXKe MO JUHUSM CETKH) ColepKa-
IHH ero MpsiMOYroJIbHUK TOTO Ke TepuMeTpa?

B. Cendepos

8 kaacc, BhIcHIas Jura

1. MHorousieHbl ¢ uesabiMu kKodouuuentamu P(z), Q(x), R(z)
takoBel, 4T0 P(z) = Q(z)R(z). [Ipo P(x) n3BeCTHO, UTO OH HMeeT
CTereHb YeThlpe U BCe ero KO (PUIHUEHTHI 10 MOAYJIIO He MPEBOCXOAST
envHuLBl. HaliTh HanGosbliee BO3MOXKHOE 3HAUeHHe HAHOOJBIIEr0 U3
K03(h(PUIIMEHTOB MHOrouJ/ieHoB () 1 R.

B. Cendepos

2. JlaH NJOCKUH BBIMYKJBIE MHOTOYroJbHUK Aq1As...A,. Uepes
aj 00603HAYUM JIJUHY CTOpoHbl Ay _1Ar (A9 = A,), a yepes dp —
IJIMHY TPOEKIHH MHOTOYTOJbHHKA Ha MPSIMYI0, COMEPKAIILYI0 CTOPOHY
Ay_1Ag. okaszaTb HEpaBeHCTBO

J1. Domun

3. Ilycte d — HaubGoJjblllee W3 TMONOKUTENBHBIX YHCEN a,b,c,d.
JlokasaTb HepaBeHCTBO

a(d —b) +b(d —¢) + c(d — a) < d%
Cepberas oarumnuada 1995 e.

4. Touka M mnpuHan/eXUT KOPOTKOH nyre AB OKPYy»XHOCTH, OIH-
CaHHOH OKOJIO paBHOCTOPOHHero TpeyronbHuka ABC. Touku P, () cum-

Tperuit Typ e 9 kiacc 33

MetpuuHbl M otHocuTesnpHo ctopoH C'A u CB. Ilpsamas ¢ cummer-
puuHa C'M oTHOCcUTeNbHO OucceKTpuch yria LACB. JlokasaTb, 4TO
(1 PQ.

. Karunun

5. B HekoTopoii KomMmaHuu Jio6ble 1Ba desoBeKa ¢ OOLIMM 3Ha-
KOMBIM MMEIOT pa3Hoe KOJIM4YecTBO 3HAKOMBIX. [lokasaTb, 4To B 3TOMH
KOMITaHHHU €CTh YeJIOBEK TOJNBKO C OIHUM 3HAaKOMbIM. (Bce 3HakomMcTBa
CUMMETPHUYHBI, Y KaXKJIO0T0 YesIoBeKa €CTh XOTsl Obl OMUH 3HAKOMBIH.)

C. Konsaeun

6. Y HaTypa/IbHOTrO UHCJ/Ia €CTh POBHO JeCSATb NPOCThIX JesnTeel.
Jlokasatb, UTO HaHIeTCs HECKOJNbKO JAeJHUTeNeld 3TOT0 4Hc/aa, CyMMa
KOTOpBIX nenutcs Ha 1024.

JI. Kaaunun

7. XynoXKHUK-abCTPAaKLMOHHUCT XOYeT PACKPAaCHUThb KJETKH TOCKH

8 x 8 B m > 1 11BeTOB TaK, 4TOOBI BBINOJHSJIOCH YCJOBHE: €CIH OLHU-

HaKOBO OKpalleHHble KjaeTku A u B rpanuuar ¢ kjaetkod C, 1o ¢ C

rpaHMyarT elle Be KJETKH, OKpallleHHble OfMHAKOBO, NMPHUYEM B LIBET,

oTaMYHBIN oT uBetTa A U B. (I'paHuyamiumMu Has3biBaeM KJETKH, UMeo-
mye o6yt cTopoHy.) Ilpu Kakux m OH CMOXKET 3TO CleJaTh?

E. Bapabaros, H. Akyaruu

8. B psim 3anmucaHbl HECKONBKO PA3JMYHBIX HATypasbHBIX YHCEJI.
HaszoBeM mapy psiioM CTOSIIKMX YHCeJ TJIOXOH, eCJd OHW OAHOH uer-
HOCTU U JieBoe 6oJibllle MPaBoro, JUOO OHU Pa3HOW YETHOCTU U JIeBOE
MeHbllle npaBoro. Kaxkayio MUHYTY 4ucjaa KaKOH-HUOYAb M3 TMJIOXHUX
nap MeHsiloTCs MecTaMu. JloKaKuTe, UTO PaHO WJIM MO3/HO TaKue Tie-
pPeCcTaHOBKH TIpeKpaTsiTCs.

A. lllanosanos

9 kJjacc

1. MHorousieHbl ¢ 1eJabIMH Ko3hduuuentamu P(x), Q(x), R(x)
takoBbl, uto P(x) = Q(z)R(x). Ilpo P(x) U3BeCTHO, YTO OH HMeeT
CTeneHb YeThipe U BCe ero KoaQMHUIUEHTH [0 MOLYJII0 He PEBOCXOMST
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enuHuLbl. Halitu Haubosblilee BO3MOXKHOE 3HaueHHe HauOOJbIIero M3
KO3((pHUIHUEHTOB MHOrO4/eHOB () U R.
B. Cendepos

2. Hatitu Bce HaTypaJsbHble m, NIPU KaxKIOM U3 KOTOpbIX 3" 4 4™
peqautcs Ha 1™ 4 2™ u 1™ 4 2™ npocToe.
B. lapuu

3. CyMmMa HeoTpULIaTEbHBIX UHCEN &, Y, 2 paBHa 1. Jloka3aTe Hepa-
BEHCTBO
1 + 1 + 1 S 9
14422 1+4y2  1+4227

B. Cendepos, B. lllapuu

4. Touka M mnprHanJeXUT KOPOTKOH ayre AB OKpPy»XHOCTH, OIH-
CaHHOH OKOJIO paBHOCTOPOHHero TpeyronbHuka ABC. Touku P, () cum-
MeTpuuHbl M oTHocuTesnpHo cTopoH C'A u CB. Ilpamas ¢ cummer-
puuHa C'M ortHocuTtesbHO OuccekTpuchl yraa LACB. Jlokasatb, 4ToO
(1 PQ.

JI. Kaaunun

5. B HekoTopoll KOMNaHUH JI0Oble 1Ba 4esoBeKa ¢ OOIIMM 3Ha-
KOMBIM MMEIOT pa3HOe KOJHYeCcTBO 3HaKOMBIX. J[oKa3aTb, UTO B 3TOH
KOMIaHUH eCTb UeJIOBEK TOJbKO C OfHMM 3HaKoMbIM. (Bce 3HakomcTBa
CUMMETPUYHBI, Y KaXJIOT0 YeJIOBeKa €CTh XOTsl Obl OMUH 3HAKOMBIH.)

C. Konsaeun

6. XynoXHUK-aOCTPaKLHUOHUCT XOUeT PACKPacCUTb KJETKH HOCKU

8 X 8 B m > 1 1BeTOB TakK, 4TOObl BBIONHSJAOCH YCJOBUE: €CJU OJH-

HAaKOBO OKpalleHHble KneTKH A u B rpanudar ¢ knaetkod C, 1o ¢ C

rpaHuuar elle [ABe KJETKH, OKpallleHHble OfMHAKOBO, MPHYEM B LBET,

OoT/MHYHbIH OoT 1BeTa A U B. ([paHHYalIMMK Ha3blBaeM KJETKH, UMeIo-
e o6yt cTopony.) Ilpu Kakux m OH CMOXKET 3TO CHeJNaTh?

E. Bapabaros, H. Akyaruu

7. JlaH TJIOCKMH BBIMYKJBIH MHOTOYTONbHUK AqAs...A,. Uepes
aj 00603HAYUM JIJIHHY CTOPOoHBl A _1Ar (A9 = A,), a depes d —
IJIUHY TIPOEKLHM MHOTOYTOJIbHUKA Ha MPSIMY0, COAEPXKALLYI0 CTOPOHY

dunan e 7 kjaacc, 60d 3a 3 u b MecTa 35

Ap_1Aj. JlokazaTb HepaBeHCTBO

J1. Domun

8. ¥Yrabl B u C tpeyronbHrka ABC paBHbl 50° 1 30° cOOTBETCTBEH-
HOo. BHyTpu TpeyrosbHrka BbiOpaHa Touka M Tak, uto LM BC =20°,
/MCB = 10°. lokasatb, uto AM 1 BC.

Cepberas osumnuada 1995 e.

1.3.4. DPunaan

7 Kaacc, ¢uHaJIbHBIN 00¥ 32 3 U 5 MecTa

1. Ha nocke BeinucaHbl Bce Lenble yncaa ot 1 o n. CeHs nmocuu-
TaJj, CKOJIbKO Bcero Hudp Buimucano. OKazanoch, 4TO 3TO ABy3HAUHOE
YHCJI0, KOTOPOE 3aMUChIBaeTCs TEMH Ke HU(ppaMH, 4TO U n, HO B 00-
patHoM nopsinke. Hafinute n.

A. lllanosanos

2. Wecrunyroneuuk ABCDEF — npaBu/ibHbIE (TO €CTb BCe ero
CTOpPOHBI paBHbl, a Bce yrabl 120°). M — cepennna nuaroHanu AC,
a N — cepenuHa croposl DFE. JlokaxuTe, 4To TpeyroabHuK FFINM —
PaBHOCTOPOHHUH.

Cepbckas orumnuada 1994 e.

3. Hapucyiite ¢urypy, KoTopylo MOXKHO paspe3aTb Kak Ha TpH
PaBHBIX TPEYroJbHHMKA, TaK M Ha 4YeThIpe PaBHBIX (COBMANAIOIUX MPHU
HaJI0’KeHWH) YeThIPeXyTo/bHHUKA.

A. lllanosanros

4. TlouTtu npsAMOYToJIbHEIM OyIeM Ha3blBaTh TPEYTrOJbHHUK, TIe eCTh
yToJ, KOTOPBIM OT/JIMYaeTcsi OT MpsiMoro He Gosee yem Ha 15°. [louTm
paBHOOenpeHHbIM OyieM HasblBaTb TPEYroJIbHUK, Ille ecTb [Ba YIVIa,
KOTOpble OTJAMYalTCs He Oosee yeM Ha 15°. Jlokaxkurte, 4To J060H
OCTPOYTOJIbHBIA TPeyroNbHUK MOUTH paBHOOEAPEHHbIH UK MTOYTH Npsi-
MOYTOJbHBIH.

B. I'yposuy,
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5. Y Cenu ectb 5 anb6oMoB ¢ ¢ororpadusmu. Kak-to, paccmar-
puBas ¢otorpapuu, OH 3aMeTHJI, UTO CYMMapHOe 4ucyao (ororpaduid
B JIIOOBIX IBYX a/qbOOMax MPUHUMAeT TOJNbKO TPH 3HadeHHs: 75, 88 u
101. Ckosbko hoTorpaduil B KaxkaoMm anbbome?

E. Bapabaros

6. MoxxHO /M B KPY’KOUKH Ha PHUC.D BIHCATb [0 HATYPaJbHOMY
UHCIy TaK, 4YTOObl B KaXIOH Mape KPY»KOYKOB, COeIMHEHHBIX
(O——————() OTPe3KOM, OJIHO YHC/IO /Ie/HIOCh Ha Jpyroe,
/ a B HeCOeJMHEeHHBIX NapaX TaKoro He OblIO?
O A. lllanosanos

O/ O 7. KBagpatHas kjetdatasi Tabauna 4 x 4
3alo/iHeHa YHCJaMH TakK, 4TO B JIOOOM

Puc. 5 KBazpate 3 X 3 U B J1I0OOM KBajaparte 2 X 2

CyMMa 4YHceJs paBHA HyJ10. [[oKa)KuTe, YTO CyMMBbl YHCEJ B MPOTUBO-
MOJIOXKHBIX yIVIaX KBajpaTa paBHbl HYJIIO.

A. lllanosanos

8. ®oma u Epema nmenst ceip. M3HauanpHO y HHX ecTb 3 KycKa
coipa. CrniepBa Poma, ecin xoueT, BEIOMpPAET OOMH KYCOK H PEXKET €ro
Ha JBa. 3aTeM OH pacKJ/aJblBaeT CbIp Ha ABe Tapesku. [locse storo
Epema BeIOHpaeT oqHYy TapeJsKy, U OHU JAeJsAT CHIp Ha Hell, Oepsi cebe
no odepenu 1o Kycky, nepBelii Epema. TouHo Tak e OHHM AeJSIT W
CBIp CO BTOPO# TapeJsiKH, TOJbKO MepBeiM BhiOHpaeT Poma. Jlokaxure,
yto Poma Bcerga MoxeT A€HCTBOBATb TaK, UTOObI TOJNYYHTb HE MeHee
MOJIOBHHBI Chipa (10 Becy).

A. lllanosanos

7-8 Kuaaccsl,
¢uHaNTBHBIN O60¥ 32 7 MecTO B 8 Kiacce
u 3a 1 MmecTo B 7 KJacce

1. ®oma u Epema nenst ceip. Mi3HayasbHO Yy HUX €CTh 3 KyCKa Chl-
pa. Crnepea domMa BhIOMpaeT OAMH KYyCOK M pexKeT ero Ha fABa. 3aTeM
OH packJiafpiBaeT chlp Ha ABe Tapesku. [locne atoro Epema BeiGHpaet
OfIHY TapeJiKy, U OHH [JeJIAT Cblp Ha Hel, Geps cebe MO ouyepenu Mo

dunan e 7-8 kuaccel, 60# 3a 7 mecTo B 8 Kaacce u 1 mecto B 7 Knacce 37

Kycky, nepsbii Epema. TouHo Tak ke OHH H€JSIT H CBIP CO BTOPOH Ta-
peJIKH, TOJIbKO nepBeiM BeibupaeT Poma. Jlokaxute, uto Poma Beeraa
MOXKET JIeHCTBOBaTh TaK, 4TOOBI MOJYYHTh HE MeHee MOJIOBHHBI Chipa
(mo Becy).

A. lllanosanros

2. llecruyronbiuk ABCDEF — npaBu/ibHBIH (TO €CTh BCe €ro
CTOpPOHBI paBHbl, a Bce yrabl 120°). M — cepennna nuaroHanun AC,
a N — cepenuHa cropoHsl DFE. JlokaxuTe, 4To TpeyroapHUK F'INM —
PaBHOCTOPOHHUH.

Cepberas osumnuada 1994 e.

3. KBanparHas ksetuaras tabjuua 7 X 7 3anojHeHa YACIaMU Tak,
4TO B JI0O0OM KBazparte 3 X 3 U B J0OOM KBaapate 2 X 2 CyMMa 4dHCeJ
paBHa HyJ10. JloKaxKuTe, 4TO YUC/a B YIJIOBBIX KJ/ETKax pPaBHHL.

A. lllanosanos

4. [TouTH npsAMOyTroJibHEIM OyJeM Ha3blBaThb TPeYTroJbHHUK, T1€ eCTh
yroJ, KOTOPBIH OTJWYaeTcs OT MPsIMOTo He OoJiee yeM Ha 15°. [loutn
paBHOOenpeHHbIM OyieM HasblBaTb TPEYrOJIbHUK, e ecTb [IBa YIVA,
KOTOpble OT/IMYaloTcsl He Oojiee yeM Ha 15°. [lokaxxute, uto J060H
OCTPOYTOJIbHBIH TPeyroNbHUK MOUTH paBHOOENPEHHbIH UK MOYTH MNpsi-
MOYTOJIbHBIH.

B. I'yposuy,
5. Ha pnocke Bwimucanbl Bce uesble yuciaa ot 1 no n. Cens
TOCYHTaJ, CKOJIbKO Bcero uudp BuimucaHo. Oka- o)
3a/10Cb, UTO 3TO TPeX3HAuHOEe YHCJO, KOTOpoe |
3aMHUCbIBAETCSl TEMH Ke LUU(ppaMH, UTO U M, HO Q
B obpaTHOM mnopsinke. Hatigute n. / \
A. lllanosanros g /O—O\O

6. MoxXHO /M B KPY>KOUKH Ha puC.6 BIU-
caThb IO HATypaJbHOMY UHC/Iy TaK, 4TOOBl B
Ka)k[I0i Tape KPy»KOUKOB, COEJMHEHHBIX OTPE3KOM, OJHO UYHCJO [e-
JIMJIOCh Ha APYToe, a B HECOeIMHEHHBIX MapaxX TaKoro He OblIo?

A. lllanosanos

Puc.6
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7. 3a opHYy onepauHio paspellaeTcsi B TPeyroJbHUKE H3MEHHUTb
IJIMHY OIHOW M3 CTOPOH (HO TakK, 4TOOBI OH OCTAJICs TPEYTOJbHUKOM).
Jlokaxkute, 4yTo 3a 3 omepauud TPeyroJbHUK MOXKHO IpPeBPaTHTb B
JI0OO0H APYTOH TPeyroNbHUK TOTO K€ MepUMeTpa.

A. llanosanos

8. [o kKpyroBoMy TpeKy COpPeBHOBAJIMCh [1Ba BEJIOCHIENUCTA, CTap-
TOBaBIIHE C OIIHOﬁ JIMHWUH, HO B pa3Hble CTOPOHBHI. Hx TpeTbs BCTpeda
MPOM30IIJIa HA JIMHUM cTapTa. FI3BeCTHO, YTO MepBBIH TPaTHUJ HA OOUH
Kpyr Ha 45 ceKyHI MeHbllle BTOPOTO M MPHU 3TOM Mpoe3Kaj KPyr He
ooicTpee ueM 3a 30 cexyHa. Uepe3 Kakoe BpeMsi Mocjie CTapTa MPOU30-
11712 mepBasi BCTpeya?

Dosrvkaop

7-8 kaacc, ¢puHaNBHBIA 00H 3a 1, 3, 5 mecTa

1. ®oma u Epema nenst colp. M3HauanbHO y HUX ecTh 3 KycKa ChI-
pa. Crnepea ®oma BbIOMpaeT OAMH KYCOK H peXKeT ero Ha JBa. 3aTeM
OH pacKJjaJbiBaeT Cbip Ha ABe Tapesku. [locse storo Epema BhiGupaet
ONHY TapeJiKy, ¥ OHU [eJIAT Chblp Ha Hell, 6eps cebe MO ouepend MO
KycKy, nepBblil Epema. TouHo Tak e OHM JeJSIT U CbIPp CO BTOPOH Ta-
peJIKH, TOJIbKO nepBeiM BeiOHpaeT Poma. [lokaxkure, uto Poma Bcerna
MOXeT NeHCTBOBaTb TaK, UTOObI MOJYYHUTb He MeHee IMOJIOBHHBI Chipa
(mo Becy).

A. lllanosanos

2. Wecrunyronenuk ABCDEF — npaBu/bHbIE (TO €CTb BCe ero
CTOpPOHBI paBHbl, a Bce yrabl 120°). M — cepenuna nuaroHanu AC,
a N — cepenrHa ctopoHbl DFE. JlokaxkuTe, 4To TpeyroabHuk FNM —
PaBHOCTOPOHHHUH.

Cepberas orumnuada 1994 e.

3. EcTb 00bIYHBIN KOMILIEKT U3 28 momuHO. Kaxknass JOMHUHOLIKA B
TOYHOCTH HaKpbIBaeT [Be KJETKH IIaXMaTHOH AOCKH. MOXHO JiU yJo-
JKUTb BeCb KOMIIJIEKT TakK, YTOOBl JOMHUHOLIKHU COMPHUKACAJTUCH TOJbKO
MOJIOBUHKAMH ¢ OIMHAKOBBIMH LuppaMu? (KommiekT momMuHO — 3TO
Habop MPSIMOYTONBHUKOB 1 X 2, B KaXKI0OH KJeTKe KOTOPBIX HamucaHa

dunan e 7-8 kjacc, 60# 3a 1, 3, 5 Mecra 39

onHa u3 uudpp or 0 mo 6, mpuyem Kaxkjaas napa UUdp BCTpevaeTcs
POBHO Ha OJHOW JIOMHHOLIKE.)
A. lllanosanos

4. Tlo KpyroBoMy TPEKy COPEBHOBAJUCh [BA BEJOCHUIIEAUCTA, CTAP-
TOBaBLUHE C OOHOH JIMHUM, HO B pa3Hble CTOPOHBL. VX cenbmasi BcTpe-
Ya TPOM30ILJIA HA JUHUM CTapTa. 32 CKOJNbKO CEKYHH KaxKABIH U3 HUX
npoeskaJs Kpyr Tpeka, ec/y U3BeCTHO, UTO MEPBBbIH TPATHJ HA HEro Ha
12 cexkyHI MeHbIe BTOPOTO W MPH 3TOM MPOe3KaJ KPyT He ObICTpee
31 cekyHapI?

Dosrvkaop

5. Ha nocke Bbinucanbl Bce Lenble yncnaa ot 1 no n. CeHs nmocuu-
TaJj, CKOJIbKO Bcero Ludp BeimucaHo. OKasanoch, YTO 9TO TPeX3HAUHOE
YHCJI0, KOTOPOE 3aMUChIBaeTCs TEMH Ke HU(ppaMH, 9To U n, HO B 00-
patHoM nopsinke. Hafinute n.

A. lllanosanos

6. MoXHO /1M B KPY»KOUKH Ha pHUC. 7 BIOUCATb
0 HaTypaJbHOMY 4YMCJIYy TakK, YTOObl B KaxkJI0H |
nape Kpy»KOUKOB, COeIHHEHHBIX OTPe3KOM, OIHO Q
YUCJIO AEJUJIOCh Ha Jpyroe, a B HeCOeAHHEHHBIX / \
mapax Takoro He OblLJIO? O/O—O\O

A. lllanosaros
Puc.7

7. 3a onHy omepaluio paspeliaeTcs B Tpe-
yroJbHUKE WM3MEHHTb IJMHY ONHOH M3 CTOPOH (HO Tak, 4YTOOBl OH
OCTaJICsl TPEYToJbHUKOM). JloKaxKuTe, 4To 3a 3 Onepaldy TPeyroJbHUK
MOKHO MPEBPaTHTh B JI0O0H NPyrod TPeyroJbHUK TOTO YK€ MepuMeTpa.
A. lllanosanros

8. Tuppku Becom 1, 2, 3, ..., 40 r pasnokuiud Ha [ABe YalLKH
BECOB TaK, YTO BEChl 0KA3aJHCh B PaBHOBeCHH. J[0KaxKuTe, YTO MOXKHO
y6paTh ¢ Yall TPH THPbKH TakK, UTOOBl PaBHOBeCHe He HapyIIHJOCh.

A. lllanosanros
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8 kJaacc, TpeHNPOBOUHBIN G0¥i (mepBas Jura)

1. MoXHO /M B KPYy»KOYKM Ha pHC.7 BIOMCATb MO HATypaJbHOMY
YUCIY TaK, UTOObl B KaXKAOU Mape KPY»KOYKOB, COENMHEHHBIX OTpe3-
KOM, OJHO YHCJO JeJHUJ0Ch Ha ADPYroe, a B HECOENMHEHHBIX Mapax
TaKoTo He ObLIo?

A. lllanosanros

2. llecruyronbuuk ABCDEF — npaBuibHBIH (TO €CTh BCe €ro
CTOpPOHBI paBHbl, a Bce yrabl 120°). M — cepennna nuaroHanun AC,
a N — cepenuHa croponsl DE. JlokaxuTe, 4To TpeyroapHUK FF'INM —
PaBHOCTOPOHHUH.

Cepberas osrumnuada 1994 e.

3. KBanparHas kjeTtuaras tabauna 7 X 7 3arnojiHeHA YHCJIAMH TakK,
4TO B J1I0OOM KBajpaTe 3 X 3 U B JioOOM KBajapare 2 X 2 cyMMa 4Hces
paBHa HyJ0. JloKaxKuTe, 4TO YUCAa B YIJIOBBIX KJETKax paBHBL.

A. lllanosanos

4. Ha nocke BoimucaHbl Bee Ledble yncaa oT 1 no n. CeHs nocuu-
TaJl, CKOJbKO Bcero Hugp BoinucaHo. Okas3anock, 4TO 3TO TPeX3HAUHOe
YHCJI0, KOTOPOE 3aMUChIBaeTCs TEMH Ke UU(ppaMH, 9To U n, HO B 00-
patHoM nopsinke. Hafinute n.

A. lllanosanros

5. Haiinure HanGosbliiee HaTypaabHOE YHUCJIO 1, /11 KOTOPOTO YHC-
Jo 10n nenuTCs Ha BCe HAaTypa/bHble YUCJA, MEHbIIE Nn.
H. Akyaruu

6. HapucyiitTe ¢urypy, KoTopyr MOXKHO pa3pe3aTb KaK Ha TpH
PaBHBIX TPEYTrOJNbHUKA, TaK M Ha 4YeTblpe PaBHBIX (COBMAJAIOLIMX MPH
HaJI02KeHUH) YeThIPeXyTroJbHHKA.

A. lllanosanos

7. 3a omHy omnepaudio paspellaeTcsi B TPEYroJbHUKE H3MEHHUTb
IJIUHY OIHOH M3 CTOPOH (HO TaK, 4TOObl OH OCTAJICSl TPEYTOJbHUKOM).
Hokaxure, 4To 3a 12 onepauuii Mo>KHO U3 MIPABUJIBHOTO TPEyTrONbHHKA
CO CTOpOHOH 1 cuenaTh MpaBUJIBHBIE TPEYTOJbHUK cO cTOpoHOH 40.

A. lllanosanos

dunan e 8 kisace, BrICIIAA JHTA 41

8. ®oma u Epema pensit ceip. Mi3HayabHO Y HUX eCTh 3 KyCKa Chl-
pa. Cnepsa ®oma BeIOHpaeT OAMH KYCOK M peXKeT ero Ha ABa. 3aTeM
OH packJiafibiBaeT chlp Ha ABe Tapesku. [locne atoro Epema BeiGHpaet
O[HY TapeJKy, U OHU JeJAT Chlp Ha HeH, Oepsi cebe Mo oyepenu Mo
Kycky, nepBbiii Epema. TouHO Tak ke OHH JeJISIT U ChIPp CO BTOPOH Ta-
peJiKd, TOJbKO nepBbiM BhiOupaeT Poma. [Joxaxute, uro Poma Bcerga
MOXKeT JeHCTBOBATb TaK, 4TOOBl MOJYYUTb He MeHee MOJIOBUHBI Chipa
(mo Becy).

A. lllanosanos

8 kJacc, BpICcIIad Jura

1. ®oma u Epema pmensit xkyuy u3 kyckoB ceipa. Cnepa Poma,
ec/I XOueT, BbIOMpaeT OOMH KYCOK M peXeT ero Ha JBa. 3aTeM OH
pack/aanbiBaeT cblp Ha nBe Tapeskd. [locse atoro Epema BoiOupaert
OHY TapeJsiKy, U OHM [JeJAT Cbip Ha HeH, Oepsi cebe MO Ouepenu MO
KycKy, nepBbiii Epema. ToyHO Tak ke OHM HeJSAT U CBIP CO BTOPOH Ta-
peJIKH, TOJIbKO nepBeiM BehiOHpaeT Poma. Jlokaxute, uto Poma Beerna
MOXKET NeHCTBOBATh TaK, UTOOBI MOJYUHUTh HE MeHee IOJIOBHHBI ChIpa
(mo Becy).

A. lllanosanos

2. Ha croponax AB, BC, CD u AD xBanpara ABCD BbiGpaHbl
tToukd P, M, N, Q tak, uto ZMAN = 45°, PM || AN, AM || NQ.
Jlokaxure, uto Touku A, P, M, N, () nexat Ha OIHOH OKPYKHOCTH.

B. [lpoussonos

3. EcTb 00bIUHBIH KOMIJIEKT U3 28 goMuHO. Kaxkgast JoMHHOIIKA B
TOYHOCTH HaKpbIBaeT /B KJETKH IIaXMaTHOH JOCKH. MOXHO JIU yJo-
JKHUTb BeCb KOMIIEKT TaK, YTOObl JOMHUHOIIKH COMPHKACAJIUCH TOJbKO
MOJIOBUHKAMH ¢ OfMHAKOBBIMH LUppaMu? (KoMmmiekT DTOMHHO — 3TO
Habop MPSIMOYTOJILHUKOB 1 X 2, B Ka)KI0# KJeTKe KOTOPbIX HalHCaHa
onHa u3 uudp or 0 mo 6, mpuyem Kaxkjaas napa UUdp BCTpedaeTcs
POBHO Ha OJHOU JIOMHHOLIKE.)

A. lllanosanros

4. Ilo kpyroBoMy TpeKy COpPeBHOBaJHCh [Ba BEJOCHUTIEAUCTA, CTap-
TOBAaBLLUHE C OfHOW JIMHUU, HO B pa3Hble cTOpoHBl. MIX BocbMasi BCTpeua
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MpOM30IIJIa HA JIUHHK CTapTa. 3a CKOJbKO CEeKYHJA KaKIblH M3 HHUX
npoeskaJs Kpyr Tpeka, ec/u U3BeCTHO, UTO MEPBBIH TPATHJ HA HETo Ha
14 cexynn 6oJibllle BTOPOTO U TPU 3TOM Mpoe3Kaj Kpyr He OblcTpee
31 cekyHaBI?

DosvKaop

5. Haiinure nHanGosbliiee HaTypaabHOE YHUCJIO 1, KOTOPOE HENUTCS
Ha BCe HaTypaJsibHble UHc/a, He mpeBocxoasiue n/10.
H. Akyauu

6. Pemnte ypasHenue y?> = 3p" + 1, e y ¥ n HaTypasbHble, p —
rpocToe.
B. Cerdepos

7. 3a omHYy oOrmepaluio paspeliaeTcsi B TPEYrOJbHUKE H3MEHHTh
IJIMHY OJHOH M3 CTOPOH (HO TakK, 4TOOBI OH OCTAJICs TPEYTOJbHUKOM).
3a Kakoe HaWMeHbIlIee YHCJIO OMepaldii MOXKHO H3 MPaBHUJIBHOIO Tpe-
yrojibHuka co croponoit 100 cmenath MpaBHJIbHBIA TPEYrOJbHHK CO
CTOpOHOH 1?

A. lllanosanros

8. Tupbku Becom 1, 2, 3, ..., n T (n > 4) pasnoXUJd Ha JBe
Yallk{d BECOB TakK, YTO BEChl OKa3ajHWChb B paBHOBeCcHH. JloKaxkuTe,
4TO MOXKHO yOpaTh € yall TPU THPbKH TaK, 4TOObl paBHOBECHE He
HapyLIHJI0Ch.

A. llanosanros

9 KJaacc

1. ®oma u Epema pmensit kydy u3 kyckoB ceipa. Cnepa Poma,
eCJIM XOueT, BbIOMpaeT OOMH KYCOK M peXeT ero Ha JBa. 3aTeM OH
packJagpiBaeT celp Ha nBe Tapesaku. [locme atoro Epema BeiGUpaer
OHY TapeJsiKy, U OHM [JeJAT Chip Ha HeH, Oepsi cebe Mo ouepenu Mo
KycKy, nepBbifi Epema. ToyHO Tak ke OHM HeJSAT U CBIP CO BTOPOH Ta-
peJIKH, TOJIbKO nepBeiM BeiOHpaeT Poma. Jlokaxute, uto Poma Bcerna
MOXKET NelCTBOBaTh TaK, UTOObI MOJYUHTb HE MeHee IOJIOBUHBI Cblpa
(mo Becy).

A. lllanosanos

®uHan e 9 kJjacc 43

2. Ha croponax AB, BC, CD u AD xBanpara ABCD BbiGpaHbl
toukn P, M, N, @ tak, uto ZMAN = 45°, PM || AN, AM || NQ.
Otpesok P(Q) nepecekaer AM u AN B Toukax F' u G COOTBETCTBEHHO.
JokaxuTe paBeHCTBO muowaned: Saarg = Sapmr + SAaNg-

B. IIpoussonos

3. EcTb 0ObIUHBIH KOMIJIEKT U3 28 goMuHO. Kaxkgas JOMHHOIIKA B
TOUHOCTH HAaKPBIBAET JIBe KJIETKH MIaXMaTHOW MOCKH. MoXHO JH yJ0-
KHUTb BeCb KOMILJIEKT TaK, YTOOBI JOMUHOIIKH COMPHKACANNCH TOJBKO
MOJIOBUHKAMH C OfMHAKOBBIMU LH(ppamu? (KommiekT noMHHO — 3TO
Habop TPSIMOYTOJBHUKOB 1 X 2, B Ka)KJIOH KJeTKe KOTOPBIX HalucaHa
oxHa u3 uudpp or 0 go 6, mpuyeMm Kaxkpaas napa LU(p BCTpedaeTcs
POBHO Ha OIHOW JOMHHOLIKE.)

A. lllanosanros

4. B tpeyroabuuke hi, ha, hg — BBICOTHI, di, do, d3 — PacCTOSTHUS

OT HEKOTOPOH BHYTPeHHEH TOUKH [0 CTOPOH TPeyroJbHUKa. [lokaxuTe
nepasenctBo: (hi + h3 + h3)3 > 315(dydads)*.

B. Cendepos

5. Halinure nHanGosbliiee HaTypalbHOE YHUCJIO 1, KOTOPOE HENUTCS
Ha BCe HaTypaJsibHble Uhc/a, He npeBocxoasiue n/10.
H. Akyauu

6. Pemnte ypasHenue y2 = 3p" + 1, e y ¥ n HaTypa/bHble, p —
POCTOE.
B. Cendepos

7. HasoBeM TpeyroJibHUKH CXOIHBIMH, €CJH Yy HHX PaBHBl Kak MH-
HUMYM JIBe M3 TpeX cTOpoH. J[oKaxKuTe, 4TO Ha#meTcs KBajapaT, KO-
TOPbIH MOXKHO Pa30MTb Ha TPeyroJbHHKH, CXONHblE JaHHOMY OCTpPO-
YTOJbHOMY TPEYTOJbHHUKY.

A. lllanosanros

8. Tupbku Becom 1, 2, 3, ..., n T (n > 4) pasjoXHJH Ha JBe
Yallk{d BECOB TaK, YTO BEChl OKa3ajuChb B paBHOBeCcHH. [loKaxHTe,
4TO MOXKHO y6paTh € yall TPU THPbKH TaK, 4TOObl DaBHOBECHE He
HapyLUIHJI0Ch.

A. lllanosanros
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1.4. JInuHag oamMnuaga

1.4.1. 6-7 Kaaccsl

1. Tpu yesioBeKa CO CTHPAJbHOH MAIIMHOK XOTST MEPernpaBHTbCS
uepe3 peky. Karep Bmemiaer 6o OByX 4eJIOBEK H CTHPaJbHYIO Ma-
IKHY, JHO0 Tpex YesioBeK. bela B TOM, UTO CTHpasibHAsi MalldHa Ts-
»XKeJiasi, T03TOMY MOTPY3HTh €€ B KaTep HJIH BBITAIIUTh W3 HET0 MOXKHO
TOJILKO BTpoeM. CMOTYT JI OHH TePenpaBUThCs?

A. lllanosanros

2. EcTb HekoTOpOe KOJIMYeCTBO OJMHAKOBBIX KBaJpaTHBIX CTOJIOB.
Wx moxHO pacctaBuTh ajs OaHkera saub6o Oyksoi «II», nnbo Oyk-
BoH «T» («ToJIIMHAa» KaXa0d O6yKBH — ONMH cTOJ). B KakoMm ciydyae
MOXHO OyfieT mocaiuTb GoJblie rocteil (mepumeTp o6pa3oBaBLIErocs
OGaHKeTHOro ctosia GyneT 00Jblie)?

A. Baunkos

3. Maproimika, [lonyraé, ¥YnaB u CjoHEHOK YCTPOWJIM KOHLEPT
no ciaydaioo npuesna 6abyimiku Ynasa. Ha koHuepTe Obl0 HCIONHEHO
7 HOMepOB, MpUYeM KaxKAblH HOMep NpelcTaB/siyg co60H nHbO MeHue
BBOeM, JIUOO TaHel BTpoeM. HuKakue nBa HOMepa He HCIIOJHSJNCDH
ONHUM M TEM e COCTaBOM. YIaB Yy4acTBOBaJ B HCIOJHEHWH ONHOH
MeCHU W ABYX TaHUIeB. MapTbllllka HUCMOJNHUIA 60Jblle HOMEPOB, UEM
Cionenok. CkosibKO HOMepoB HcnoaHuA CIO0HEHOK?

E. Bapabaros

4. MUJIHOH3HAYHOE HATYPasbHOE YHCJI0 HA30BeM KOIIaubHM, €c-

JIX OHO JIeJIUTCS Ha NpousBeneHHe cBoux LHGpp. CKOIBKO MOC/eNn0Ba-
TeJIbHBIX HATYPaJsbHBIX UHCEJ MOTYT OBbITh KOIIAUbHMMU?

B. Cerndepos

5. Kema Bbipe3an u3 6ymaru tpeyroibHuk ABC' ¢ HaunGosbliel
cTOpoHOH AB 1 mepersyJs ero 1o npsiMoil Tak, uto BepiuuHa C' nonasna
Ha ctopoHy AB u 06pa3oBaJicsi UeThIPEXYTONbHUK. YKaXKUTe MHOXKe-
CTBO TOYeK Ha ctopoHe AB, Kyzna morja nonactb BepunHa C.

A. lllanosanos, B. ['yposuy,

8-9 knacchl 45

6. Kneryatas ta6sauua 3 X 3 Ha3blBaeTCsl MaruueCKMM KBaipaToM,
eCJIM BCe YMCJia B HeH pas/iMuHbl B CyMMBbI YHMCEJ BO BCEX CTPOKAax W
cToabuax OfAWHAKOBBI, HaTIpUMep

81116
315|7
41912

CyuiecTByeT JM Mardueckuil KBagpat 3 X 3, 3aMOJHEHHBIH YHUCJIaMH,
00paTHBIMU HATypaJibHBIM?
A. lllanosanos

7. KaxoMy U3 Tpex JIOTUKOB HalHCaau Ha J10y HaTypaJ/bHOe YHC-
JIo, TIpMYeM OJHO M3 3THUX 4Mces SIBJAIOCH CYyMMOH IBYyX APYTHX, H
cooOwuad UM 006 3ToM. JIOrMK He BHAMT, UTO HallMCAHO y Hero Ha
J0y, HO BMAMT, UTO HamnucaHo y Apyrux. IlepBblii joruk ckasas, uto
He MOXKeT JlorajaTbcsi, Kakoe UMCJO HamucaHo y Hero Ha si6y. Ilocse
3TOTO TO »Ke caMoe CKasaJs BTOpOH JIOTMK, a 3aTeM W TpeTui. Torna
nepBBIH cKasas: «f 3Hal, uTo y MeHs Ha a0y HamucaHo 4ucsao 50».
Kakue yucsa HanmucaHsl y ABYX OCTaJbHbIX?

[Ipedroscunr B. Tpywkos

1.4.2. 8-9 kJjacchl

1. Haiinure Bce TMOJIOXKHUTENbHBIE YKCIA X, IJsi KOTOPBIX YHCJIO
{z}(z + [z]) uenoe. ([z] — uenas yacte, a {x} — npobHas yacThb
yHucaa x).

JI. Padsusuirosckuti

2. M3BecTHO, UTO p U ¢ — MPOCThIe uMc/aa, pudeM p2 +q 1 p? —q
Takxke npoctele. Halinurte p u q.
b. Dpenkun

3. Ha croponax AB, BC u AC tpeyronbHuka ABC' oTmeue-
Hbel Toyku C7, A1 u By cooTBeTcTBeHHO Tak, uto BC; = C1A; =
= A By = B;C. [lokaxxute, 4TO TOYKa NepeceyeHns BbICOT TPEYToJb-
Huka C1 A1 By nexur Ha GuccekTpuce yria A.

A. Msakuuwes



46 YesoBus 3agad e Jluunas onuMmnuaza

4. MoxHO JU pacnosioxk|Th B psif Bce uucaa ot 1 no 2006, B3s-
Thle MO JiBa pasa, Tak, YTOObl AJS KaXKAOTO YKC/IA Pa3HULA MEXIY
TIO3UIHUSIMH, Ha KOTOPBIX OHO BCTpedaeTcs, Oblja paBHA 3TOMY YHCHY?
Hanpuwmep, nsst uncen ot 1 1o 4 takoe BosmoxkHo: 2324 311 4.

B. I'yposuy,

5. Ha nocke sanucanwl uucaa 1, 2, 4, 8§, ..., 512. Paspemaetcs
CTepeTh JII0Oble BAa YUCJ/IA U 3aIUCATh BMECTO HUX YACTHOE OT JIeJIEHHUS
UX TPOU3BeNeHUs Ha UX CyMMY. JloKaxKUTe, 4TO YUCJO HA JOCKe Mocse
JIEBSTH OMepalMil He 3aBUCUT OT MOPsKa BblOOpa 4uces, U HaUOuTe
3TO UYHCJIO.

A. lllanosanos

6. Ilers u Bacsa wurpator B caenytouyo urpy. Mmeercs kyda us
2006! kamHe#. 3a OfMH XOI M3 Ky4H paspeliaercs B3sTb He GoJee,
yeMm 1/2006 yacTb ocTaBLIMXCS B Hed KamHel. [IpoUrpeiBaet TOT, KTO
He MOXeT cenaTb xof. XoaaT noouepenHo, HauyuHaeT [letda. Kto BHI-
UTPbIBAET TIPH TPABUJIBHOH UTpe?

A. l'ycakos

7. Ilpn kakux N MOxHO J1000H TpeyrosbHUK pa3dbutb Ha N Tpe-
YTOJBHUKOB, HMEIOIMX M0 PAaBHOH MeouaHe?
A. llanosanos

6-7 KJiacchl 47

2. PemieHud 3agau

2.1. Maremaruueckas perara
2.1.1. 6-7 xaaccsl

IlepBo1ii TYp
1.1. OTBeT: HeT, HeJ/b3sl.
Pemenue. Ecou nepBblil KujoMeTp 6exxath co ckopoctbio 30 KM/4,
TO BpeMs IBHKeHHS OyIeT paBHO % gy = 2 MuH. Takum
o0pa3oM, 1oe3j yiaeT B TOT MOMEHT, KOTJla OCTaHeTCs
6exaTb elle KUJIOMETP.

1.2. OtBer: cm. puc. 8.

1.3. OTBeT: HeT, He MOXKeT. Puc. 8

Pemenne. JleficTBUTENbHO, NIOCIEHAS LU(pPA CYyMMbl 3aBUCHT TO-
JIbKO OT MOCJAeJHUX LUbp caaraeMblx. Kaxkaas cyMMa umce)1, CTOAIIMX
B CKOOKax, OKaHuMBaeTcsi HyjaeM, To ecTb genutcs Ha 10. Tak Kak
KaXK0e M3 4HCeJ, CTOSILIMX BHe CKOGOK, AEJUTCS Ha D, TO KaKioe
caaraemoe 1aHHOi cyMMbl aesutcst Ha 50. Ce0BaTeIbHO, PH JI060M
KOJMUeCTBe c/araeMblX JaHHas cymMma fenutcss Ha 50, mostomy ee
3HaueHHe MOXKeT OKaHuMBaTbesl 60 Ha 50, aubo Ha 00.

1.4. OtBeT: HaBepHsKa ObIJIO HA3BaHO YKCJO 1.

Pemenue. 3aMeTHM, UTO CPEIU >KUTeJEH OCTPOBA He MOTJIO OBITh
6osiee OLHOTO pHILAPS, TAK KaK B 3TOM CJydae pbILAPH HA3Ba/IHU Obl
OJIMHAKOBBIE YHCJIA, YTO MPOTHBOPEUHUT YCJIOBUIO 3a1a4H.

Ecnn ke Ha ocTpoBe — ONUH phILAPh, TO OH 0053aTebHO Ha3Bas
yucgao 1, a mkensl HazBaau Jaobeie 99 passHUUHBIX YHCes, BO3MOXKHO,
U Oosibiine crta. Takum o6pasom, uncsao 1 obs3aTebHO ObIIO HA3BAHO,
a Jjiroboe Apyroe UKUCJI0 MOTJIO OBITh U HE HA3BaHO.

Bropoii Typ
2.1. OtBert: 5 K.
Pemenwne. 3aMeTHM, UTO €CJU YTPOM KPOKO3s6pa BECHUT m KT, TO,
CbeB 2m Kr 6aHaHOB, OHA K Beyepy BECUT 3m KT, a YTPOM CJIeAYIOLLEero
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JHSl — KT, U Tak jnanee. Takum obpas3om, 3a 4 qHs1 Kpoko3sibpa cbecT
8m Kr 6aHaHOB, 4To Mo ycJoBHio coctasiseT 40 kr. CienoBartesbHo,
ee BeC 110 oThe3na Asnucel — 5 Kr.

2.2. OtBerT: 45°.

Pemenne. [lycts LA=2a, /B=20 (cMm. puc.9). [IpsmoyrosibHble
tTpeyrosbHiku ACP u AEP paBHBH 10 TMIIOTEHY3e U OCTPOMY YTy,
A cienoBatenbHo, CP = E.

AHaJloTHUHO, M3 paBeHCTBa MPSIMO-
YTOJIbHBIX TpeyronbHukoB BQC u BQD
noayuuM, uto CQ = DQ.

CnenoBarenbHo, TpeyroibHuku CPE
u CQD — paBHOOenpeHHble, I03TOMY IO
CBOHCTBY BHEILHEro yrja TpeyroJbHHKA

1 90° — 2
Puc.9 /PCE = /PEC = 54BPE _ 025

2
90° — 2
706. Takum o6pasowm,

1
u LQCD = ZQDC = §AQD =
ZDCE =90° — (LPCE + ZQCD) = a+ 3 = 45°.

2.3. OTBer: HeT, He HUMeeT.

Pemenne. 3amerum, uto MAMA = MA - 101. Talﬂax 1_01 —
MPOCTOe YUCJO U Ha Hero Jeautcs npoussBeneHue yucesa 10 u Ub, To
OJIHO M3 3THX 4nceJ noskHO nenntes Ha 101. Ho nBy3HauHoe uncsio He
MOXKET JeJUThCsl Ha Tpex3HauHoe. [losToMy naHHBIE pebyc He HMeeT
pelleHUH.

2.4. OtBer: 4 3BeHa.

Pemenwne. [Ipumep Takoii somaHoé npuBeneH Ha puc.10. Iloka-
JKEM, UTO MeHbllle YeTblpeX 3BeHbeB ObiTb He MOXKET. 3aMeTHM, 4YTO
/ Jqoboe 3BEHO JIOMaHOH MOXKeT IepecekaTb He GoJee

/ v IBYX CTOpPOH GOJIBLIOTO KBajapaTa, NMpHYeM KaxKOyio
// / W3 HUX TOJNBKO OIMH pa3. 3HAUWT, KaxkJoe 3BeHO
/’ P JIOMaHOW MOKeT IepecekaTb He 0oJiee IBYX CTOPOH
y MaJIeHbKUX KBaJpaToB, JIeXKAlIUX Ha CTOPOHAX 60Jib-
moro. Tak Kak TakMX CTOPOH BOCEMb, TO JOMaHas

Puc. 10 NOKHA UMEeTh He MeHblle, ueM 8:2=4 3BeHa.

6-7 KJiacchl 49

Tpetuit Typ
3.1. OtBert: 239 u 1767.
Pemenue. [lycte BoBouka mosixkKeH OBl CJAOXKUTb YHCaa a U b, a
(hakTHYecKH cyoXua yucaa 10a u b, Torna a+b=2006 u 10a+b=4157.

BrluTeM M3 BTOpPOro ypaBHeHHs NepBoe, mojyduM: 9a = 2151, To ecTb
a = 239. Torma b = 2006 — 239 = 1767.

3.2. OtBert: nepumetp uyeTbipexyronbiuka AMOK paseH p.

IlepBoe pemenme. [lyctb L — cepeirHa CTOPOHBI [aHHOTO Tpe-
yTOJIbHUKA, Toraa BL sBjsieTcsi ero BEICOTOH U OUCCEKTPHUCOH U Tepu-
MeTp TpeyroibHHKa ABL paBeH mepUMeTpy TpeyroJbHHKA
ACD (cm. puc. 11).

[TpoBenem mnepnenaukynsp OH x npsimoi
BL. Tak xak ZOBH = 3/ABC = 30°,
/BOM = 90° — LZABC = 30° u rumnoTeHysa
BO y npsiMOyrosibHBIX TpeyroibHUKoB BOM un
BOH — o6was, To 3TH TPeyroJbHUKH pPaBHHI.
CnenosarenwsHo, OH = BM v BH = OM. Kpo-
Me TOro, nockoibky LHOK — npsiMOYTroOJIbHUK,
Tto OH =LK u OK = HL. Takum o6pasom,

Py =AM+ MO +O0OK+ KA =
=AM +BH +HL+ BM + AL =AB + BL + AL = p.

C

Bropoe pemenue. [Iycte ABC — paBHOOGeIpeHHBIH TPEYrOJbHUK
¢ ocHoBanueM BC. Torma cymma paccTosiHui oT Todkd O, Jexariel
Ha BC, 10 60KOBBIX CTOPOH paBHa BhicoTe BL, A
MpoBeeHHOH K GOKOBOH cTOpoHe (cM. puc. 12).

HelicTBUTENBHO, TPOAOKUM 0Tpe3oK MO 3a
Touky O u npoBefeM K npsamoit MO mnepneHau-
Kyasap BN. Tak kak K

/BOK =90° — ZABC = B\g—0 D ¢

—90° — ZACB = /COM = /BON, N
Puc. 12
TO TNpSMOYroJibHble TpeyronbHUkKM BOK u BON, nwMmewoliue 006-
myto runotenysy BO, paBubl. ChepoBatesnbHo, OK = ON, toraa

OK+OM =NM = BL, nockoabky npsimeie BN u AC napaesbHBbL.
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[To ycnoBuio, TpeyronmpHuk ABC' — paBHocTopoHHHH. [lycTh ero
CTOpOHA paBHa a, a BhicoTa h, torma Pp = 1,5a + h. Kpome Toro,
ZBOK = ZCOM = 30°, nostomy BK = $BO u M = 1CO. Cue-
J0BaTeJ/bHO,

Py =0OK +OM + AK + AM =
=BL+AB+AC—(BK+CM)=h+2a—0,5a =1,5a+h = p.

3.3. OtBer: 113, CyLIECTBYeT.
Pemenue. Hanprumep, MOXXHO B3siTh 4HC/Ia

919 310, 918 gll. . 910 319

Kaxknoe U3 3THX uMces He JeJUTCS HU Ha OJHO M3 OCTaJbHBIX, TaK Kak
B ero pasJjoxKeHde JUO0 MHOXKHUTeNb 2, JUOO MHOXKHTEb 3 BXOOHUT C
MEHbBIIIUM [10Ka3aTesieM CTereHu. Ecin Bo3BecTH Jit06oe U3 BEIOPAHHBIX
4yuceJl B KBaApaT, TO U IBOHKA, U TPOWKA BOWAYT B €ro pasjoxkKeHHe C
noKasaTteJieM CTeleHH He MeHbIIUM, yeM 20, Mo3TOMY KBajapaT JioO0ro
TaKOTO UMCJa JEJUTCS Ha KaxKJ0e M3 OCTaJbHBIX UMCEJ.

3.4. OTBeT: yepHbIH.

Pemenne. Cynsi mo BUAY CBepxy, BepxXHssl IIalllKa B TepeqHel
npaBoi cTonKe — OeJjasi, IO3TOMY BCe TPHU UepHble LIALIKHU MPaBOro
cTosiflla Ha BUJE Clepeid NMPHHAAJexaT AajbHed CTOMNKe, TO eCThb B
nepeqHed NMpaBOU CTOMKe BCEro ofHa IIAlllKa, U oHa — Oesasi.

AHasornuHo, Ha BH/e CJieBa BCe TPU YepHbIe LIALIKH JIEBOTO CTOJ0-
La IpUHAJeXaT JaJbHel CTONKe, TO eCTh B 3a/IHel JIeBOM CTOMKe TaK-
JKe Bcero ofiHa Gejiasi maika. DTO 03Ha4aeT, YTO BCe YeThIpe MIALIKH
JieBoro crosiblia Ha BUIe Cllepefid U NPaBOro cTosbLa Ha BUAE CJjeBa
NpUHAAMeXaT NepefiHel JeBoU CTOIMKe.

Takum o6pa3om, B nepenHell JieBOW CTOMKe — TPU OeJIBIX U OLHA
YyepHas IIallKa, M0 OAHOH 6eJiof IIalllke — B MepelHed NpaBoil U 3afl-
Hel J1eBOH CTOMKaX, TPU YEPHBIX LIALIKH — B 3aJHEH NpaBod CTOINKe,
U B 3TOH K€ CTONKe — OfHA (HMXKHssA) IIAIKa HEU3BECTHOTO I1BeTa
(cm. puc. 13).

Bcero: naTb Gesblx LIalllek, UeThlpe YEPHBIX U OJHA LIallKa HeH3s-
BecTHOro 1Beta. [lockosbKy depHBIX KM OesibiX ILALIEK AOJMKHO OBITh
MIOPOBHY, TO LIBET 3TOH LIALIKK — YepPHBIH.

Puc. 13

2.1.2. 8-9 kJaccel

1.1. OtBer: 0,5.
IlepBoe pemenne. Tak Kak x 22 —x < x > 1, T0

z, =1,
2—z, zT<I1.

max(z;2 — ) = {

Awnanoruuno, 3z > 1+ 2z < x > 1, nostomy

i 1422, z2>=1,
min(3z; 1+ 2x) = { 3. -
CirenoBartesbHO:
1) ecin x > 1, TO HCXOMHOE ypaBHeHHe MpPUMET BHI: = = 1 + 2z,
OTKYAa & = —1, YTO HEBO3MOXKHO;
2) eciu x < 1, TO UCXOOHOE ypaBHeHHe MpHUMeT BUI: 2 — x = 3,
otkyna x = 0, 5.

Bropoe pemenne. PaccMoTpuM rpauky pyHKUHH

x, xz2=21,
2—x, x<I1,

f(z) = max(z;2 — x) = {

>
ote) = i1 20) = { L3002

3x, z <1

(cm. puc. 14). dtH JoMaHbBle UMEIOT €UHCTBEHHYO OOIIYI0 TOUKY, abc-
nucca Kotopod = = 0,5 HaxXoAUTCHa U3 IpaUKOB M NPOBEPSETCS MOA-
CTaHOBKOH.
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y B Bboxee obuuti cnocob pewienus ypas-
y=gl) Henuil 6uda max(a;b) = min(a;b) ocHo-
y=[(x) BaH HQ NPUMEHEHUU POpMYL

b —-b
max(a;b) = 01—l

1T 2
0 1 X u . )
min(a;b):—a+ —la= |

2

Puc. 14 B nawem cayuae
2+12-2 5 1—|z— 1

Hcxoonoe ypasrenue npumem 6ud: 3|z — 1| = bz — 1. Pewus amo
ypasuerue, noayuum, umo xr = 0, 5.

1.2. OtBerT: 112, cyulectByet. Hanpu-

B ¢ Mep, napasgenorpaMmm ABCD, y xoro-
poro auaroHajab BD MeHblle n1000H U3
1 D cTopoH (cM. puc. 15).
Puc. 15 1.3. OTBeT: HeT, He CYLIECTBYET.

Pemenue. YkasaHHas cymMMa paBHa

nn+1 .
g. [IpennosioxkumM, 4TO ee 3HAUeHHEe OKAHUWBaeTcs LUUPpPoH 7,

Torga uucao n(n + 1) HoMKHO OoKaHuMBaThes LUdpoll 4. [lepebopom
nocjeqHUX MUdp ybexkaaeMcsi, UTO MPOU3BeJeHHEe COCEIHUX HATypPaJb-
HBIX YHMCEeJ MOXKET OKaHYMBATbCsl TONbKO tudpamu 0, 2 uiu 6, To ecThb
uudpol 4 oKaHUMBATHCSA HE MOXKET.
[lepebop moscHO cokpamumes, ecau UCNOAb308AMb, YMO HUCAO,
orcaﬂtmemoweec;z Ha 4, daem ocmamoxk 4 npu OereHuu HaA 5.
Toeda docmamouno nposepums
8ce B03MOJNCHble Oocmamkiu om Oe-

§> nenus n Ha 5.

1.4. OtBer: na, mMoxHO. CwMm.
PI/IC. 16 pI/IC. 16

Bropoii Typ
2.1. OtBer: 165.
Pemenue. YMHOXHUM TepBOe PABEHCTBO Ha 7, a BTOPOE PaBEHCTBO
Ha —3 U CJIOXKHM MOJydYeHHble paBeHCTBa. [lonyuum, uto 22 + 22 = 65.
YuuTBIBas, UTO £ U 2 — HaTypaJ/ibHble YKCJ/a, 1epebOpPOM HaXOAHUM, UTO

v=1 HJTH r=38 HJTH r=4 HJTH r=1
z=38 z=1 z2=17 z=4 "

[ToncraBuM noJiydeHHbIe Pe3ybTaThl B J060e U3 NAHHBIX PABEHCTB.
1) Ecin z =1, 2z =8, 10 y? = 85, caenoatensHo, y ¢ N.

2) Eciu x =8, 2 =1, 10 y2 = 148, cnenosatesbHo, y ¢ N.

3) Ecmn z =4, z =7, To y> = 100, caenoBaTesbHo, y = 10. B sTom
cnyuae z2 + y? + 2% = 165.

4) Ecu . =7, z = 4, 1o y? = 133, cnenosarenbHo, y ¢ N.

2.2. OtBet: 41/3 cM2.

Pemenne. 3 ycjoBus cjenyeT, uTo
yron ABL — BHeWIHWH AJ TPEYToJbHHKA
ABD v ZABL = 60° (cwm. puc. 17).

[lycts ZADB=q, Torna

\.L

/ZDAB=60°—a=/BDC.

Kpowme toro, ZABD = /CBD = 120°, no- Puc. 17
sTOMy TpeyroibHukKu ABD u DBC nopo6ubl (no aBym yriam). Cie-

AB _ BD _ 2
HOBaTeNbHO, TF = B < AB - BC = BD~. Toraa

1 1
Sapc = 5AB . BC - sin ZABC = 5BD2 - sin120° = 4v/3( cm?).

2.3. OTBeT: HET, HE MOTYT.
Pemenue. PaccMoTpyM unciio

BPAB = 10005 + PAb =10 - BPA + b.

Torma 10 - BPA — PAb = 9995. Ilycth 06a HDaHHBIX YHCHA JAEJATCS
Ha 49, torma seBasi 4acTb MOJYYEHHOTO paBeHCTBA AesauTcsi Ha 49,
nostomy u 9995 pmenutcs Ha 49. Tak xak uucaa 999 = 33 -37 u



54 Pemenus 3anau ¢ Maremarnyeckas perara

49 = 72 B3auUMHO npoctel, To 5 mo/mkHO neautbes Ha 49. Ho 6 —
OfIHO3HAUHOE YMeJio, oTaHYHOoe oT O (Tak Kak ¢ 1uubpbl 5 HauWHaeTcs
yucao BPA), moatoMy oHO He MoxeT nesuTbesi Ha 49. IlonydyeHHoe
NPOTHBOpPEYHE MOKasbiBaeT, uTo Ha 49 naHHBIEe YMcIa OIHOBPEMEHHO
JIEJIUThCS HE MOTYT.

ModicrHo makoce HenocpedcmBeHHO 8bINUCAMb 8Ce MPEX3HAUHbLE
yucaa, deaswjuecs Ha 49. Takux uucen 18, u, cpasnusas ux nonap-
HO, MOXCHO Yybedumucs, 4mo cpedu HUX Hem napvl 4uces Yka3anHo2o
suoa.

2.4. OTBeT: CyMMa BceX YMCeJs TAKOH TabJIUIbl paBHA HYJIO.

Pemenne. [Ipencrasum kaxnoe u3 yucea ot 1 1o 100 B Bume cym-
MBI IBYX CJaraeMblX, [epBOe M3 KOTOPHIX AEJHUTCS Ha AeCATb HaLeJIOo,
a BTOpoe He GoJbllle JECATH.

O+1|{0+2|0+3|0+4|0+5|0+6 | 0+7 | 0+8 | 0+9 | 0+10
1041|1042 1043 | 10+4 | 10+5 | 10+6 | 10+7 | 10+8 | 1049 | 10410
20+1{20+2|20+3|20+4 | 2045|2046 | 2047 | 2048 |20+9 | 20+10
30+1|30+2|30+3|30+4 |30+5|30+6 |30+7 |30+8 |30+9 [30+10
40+1|40+2|40+3|40+4 |40+5|40+6|40+7 |40+8 |40+9 [40+10
50+1|50+2|50+3|50+4|50+5|50+6 | 5047 |50+8|50+9 [50+10
60+1|60+2|60+3|60+4|60+5|60+6 |60+7|60+8|60+9|60+10
70+1|70+2|704+3|70+4|704+5|7046 | 7047|7048 |70+9|70+10
80+1|80+2|80+3|80+4|80+5|80+6|80+7|80+8|80+9 [80+10
90+1|90+2|90+3|90+4 |90+5|90+6 | 90+7|90+8|90+9|90+10

3aMeTHM, UTO B KaXKJIOH CTPOKe paBHBI MepBble cjaraeMele, a B
KaXX/IOM cToJIOLle paBHbI BTOpble cyaraemble. Tak Kak B KaxHo# CTpo-
K€ MCXOMHOU TabJIMLBl MOJNOKHUTENbHBIX U OTPULATENbHBIX YHCeJ I0-
POBHY, TO IIPH CJIO2KEHUM BCeX YHMCceJ TaOJHLEBl BCe TepBble cJjaraeMele
B3aMMHO YHHYTOXKATCsl, a MOCKOJbKY B KaXI0OM CTOJ/I0OLe MON0KHUTeb-
HBIX U OTPULATEJBHBIX YHCe/] TaKXe MOPOBHY, TO B3aHMHO yHHYTO-
’KaTcsl M Bce BTOpble cjaraemble. CjlefoBaTesIbHO, CyMMa BCeX 4Hcell
TabJMULBl PABHA HYJIIO.

Tperunit Typ

3.1. Pemenne. [lycTb & — KoOpeHb HaHHOTO ypaBHeHHUs. Ecau
z =0, To ¢ = 0, u TpebyeMoe HepaBeHCTBO BLIMOJHAETCS TPH JIIO-
ObIX 3HAUEHHUSX P.
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Ecau = # 0, T0
2 pr+q=0<s 2t +apr® +4qr = 0 & 4zt +4pa? +p? = p? —4qu.

Tax kak 4zt +4px?+p? = (202 +p)? > 0, 10 p? —4qr > 0 & 4qz < p?,
4TO U TpeboBasoCh 10KA3aTh.
3.2. OtBet: 120°. B
Pemenue. [lycTb [naHHas OKpyX-
HOCTb ¢ ieHTpoM O Kacaetcs cTopoH AB
u AC tpeyronpHuka ABC B Toukax M u

K cootBetctBenHo (cM. puc. 18). Tak Kak y o
M sBnsiercsi cepenuHoil oTpe3ka AB, a 1

() siBnsieTcs cepenuHoi orpe3ka AP, To .Q/L/P
oTpe3ok M() sBiseTcs cpeiHed JHHH- 4 '
eil TpeyronbHuka ABP, napannenbHOH
cropoHe BP. Ananoruuno, K@ — cpen-
HAf JauHUS TpeyronbHuka AC P, napannenbnas CP. CaenoBaresb-
Ho, /BPC = /M@K, Tak Kak 3TO yIJbl C COOTBETCTBEHHO COHa-
npaBjeHHbIMM cTopoHaMU. Tak kak AABC — paBHOCTOPOHHHH, TO
ZMOK = 120°. Tlo cBOHCTBY yIJIOB, BIIUCAHHBIX B OKPY2KHOCTb, IIO-

1
JayuuM, 4yto ZMQK = 180° — §4MOK = 120°.

Puc. 18

3.3. OTBert: ceMb.

Pemenue. Hanpumep: 29 = 291, 30 = 2-3 -5, 31 = 31!, 32 = 25,
33 =3-11, 34 = 217, 35 = 5 - 7. BoJsblee KoJHUUeCTBO «XOpO-
MKUX» YUCes TOAPSAN UATH He MoxeT. JleHCTBUTEJBbHO, CPeId BOCBMH
nocJieloBaTe/IbHBIX HaTYypaJibHBIX YHCeJs BCeraa MMeeTcs YHCJO, KOTO-
poe naeT ocTaTok 4 Tpu AeseHuU Ha 8. B ero pasyioxkeHUH MHOXHTEJb
2 comep:KHUTCS BO BTOPOH CTEMEHH.

3.4. OtBet: 3 + 4V/2.

Pemenue. Tak Kak y Ky6a BoCeMb BEpIIHH, TO MYyTh COAEPKHUT HE
6oJiee cemu oTpe3KoB. IlycTh M3 HUX a OTPe3KOB AJHHBEI 1 U b oTpes-
KoB AnuHbl /2. Torma Bech MyTh MMeeT MIHHY a + byv/2. Packpacum
BEpILKHbI KyOa B I1axMaTHOM mnopsinke (cm. puc. 19a).

[TockoabKY Hayasio ¥ KOHell MyTH OKpallleHbl B pa3Hble [[BETa, TO Ha
MPOTS’)KEHWH MapLIpyTa [IBeT BepLIMH MeHseTCs HeueTHOe KOJHUEeCTBO
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4T

Puc. 19

pa3. 3aMeTHM TakxKe, YTO ABHKEHHe M0 peOpy MeHseT L[BEeT OuepenHOH
BepIIMHbI, a ABHXKEHHe [0 JuaroHaiu — HeT. CyeloBaTe/bHO, @ —
HeyeTHOe YHUCJIO.

JlokaxeM, 4To a # 1. PacemoTpuM MapupyT anausbl 1+ 64/2. Tak
KaK B TaKOM MapllUpyTe LIeCTb AHaroHaJjed, To OH JOJ2KeH HauyuHaTbCA
WJIM 3aKaHUMBATBCS TPeMs MOAPSA UAYIUMU auaroHansMud. OTMeTHM
TaKXe, UTO eCJId MapUIPYT COAEPXKHUT YeThbipe MOAPSAI UAYIIMX AHATO-
HaJsld, TO BO3HHKaeT camoriepeceuerue. CjienoBaTesnbHO, 3TOT MapLIPYT
MMeeT BHJA: TpPH AHAroHanu, 3aTeM — pebpo, 3aTeM ellle TPU AMAro-
Hanu. M3 mpousBosbHON BepiidHbl X MOXHO (C TOUHOCTBIO A0 CHM-
MeTPHH) eIUHCTBEHHBIM 06pa3oM MPOBECTH MYTh M3 TPeX AHaroHasel
6e3 camonepeceueruit (cm. puc. 196). Ho Torna anajoruuHelél nyTb 13
NPOTHBOIOJIOKHON BEPLIUHBI ONpene/sieTcs OfHO3HAYHO, U KOHLBI IO-
JIyUeHHBIX NMYyTeH He cOeIUHeHbl PeGPOM.

Tpumep MapmpyTa AauHB 3 + 44/2 npuseneH Ha puc. 198. fcHo,
4TO 3TOT MapLIpyT AJMHHee, 4eM /000K MapLIpyT U3 CeMH OTPe3KOB
c a > 3. Ilpu 3TOM OH HNJMHHee, YeM CaMbli AJUHHBIA MapLIpyT U3
LIECTH OTPE3KOB, TaK Kak 3 + 4v/2 > 14 5v/2.

2.2. KomangHasg oJuMnuaga

1. Pemenue. Eciu ¢ U r HeuyeTHBl, TO p UeTHO, OTKyda p = 2,

4YTO HEBO3MO2KHO. 3Ha‘-II/IT, X0Ts OHl OQHO M3 4YHCeJd q U T (Haan-

Mep, 7) 4eTHO M mnoTomy paHo 2. Ilostomy umcio p? — r? okal-

yupaetcs: Ha 4. C I[py1‘0171 CTOPOHBI, Kaxao0e M3 HEYETHBIX YHuCeJl p2

u r? okaHumBaerTcs Ha omHy M3 wudp 1,5,9. CrenopaTenbHo, ofi-
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HO M3 3THUX J[BYX uHCesJ OKaH4YMBaeTCcsd Ha b, OTKy#a p = 5 Jub0
r= 5 HepBbH?I cayya HeBOSMO)KeH, BTOPOH — BO3MOXKeH (Hampumep,

72 — 22 — 52 =20, 13?2 — 22 — 52 = 140). Takum o6pasom, ¢ +7 = 7.
I/IJH/II
3aMeTHM, YTO eCJIM BCe UHCHa p, ¢ U ' — HeUeTHble, TO BbIpaKeHHe
2_ 2.2

p®—q* —7r° ToXKe HEUETHO, a 3HAuUuT, He nequtcs Ha 10. EnquncTBeHHOE
POCTOe YeTHOe YUCJ0 — JBOHKAa. p He MOXKeT ObITb PaBHO MABYM,
MO3TOMY ONHO M3 4ucesa ¢ W r (Hampumep, ¢) pPaBHO ABYM. 3HAUMT,
pasHocTb p? — 72 OKaHUMBaeTCA Ha YeThIpe.

C mpyro#l cTOpoHbI, KBapaT HEUETHOTO YHCJIA MOXKET OKAHUHNBATh-
csl Ha ogHy w3 uudp 1, 5, 9. CiienoBaresibHO, OAHO U3 3THUX ABYX YHUCEJ
JOJIKHO OKaHuMBaThbes Ha 5. [loatomy nubo p = 5, aubo r = 5.

Eciu p = 5, 10 p? — ¢®> = 25 — 4 = 21. Henbss mono6pats Takoe
npoctoe 7, 4To6bl (21 — r2) menusoch Ha AecsATb. A UMCIO T MOXeT
OLITh PaBHO MATH, Hampumep, 72 — 22 — 52 = 20, 132 — 22 — 52 = 140.
Takum obpasom, g +r = 7. 1 2 1113

2. Pemenne. V3 paMKu MOXKHO Bbl- (TTT14 [ H4
pe3aTb MPSMOYTOJbHUKU 1 X n U yroJ- |:E|3
k. Paccmorpum 10 pasnuuHbIX  (DU- e H
TYyPOK BO3MOXKHO MeHbLIEH MJIOIaIH L 5
(9 u3 Hux nokasaHo Ha puc.20, a ge- Puc. 20
csiTasi pUrypka MMeeT IJIOLLAa/lb, PABHYIO IIECTH).

CymMma ux miomane# paBia 1+2+3+3+4+44+5+5+5+6 = 38
KJIETOK, 4TO GOJibllle MJOLIAAHM paMKH. 3HaUWT, yacTeil He Gosee 9.
[Tpumep ¢ 9 vacTsiMu nokasaH Ha puc. 21.

[J LTI T115

3. Ortsert: 16160.
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2006!
< = ——.
z+1 < 2005 2006

npaBo B3sTb = + 1 KaMeHb. Torna oH monazer B CUTYaLHMIO [10CJE BHI-
UTPBIILIHOTO X0Aa TepBoro urpoka B urpe 2006! — 1. delcTBys nanee
KaK 3TOT UTPOK, OH BBIUIpaerT.

dto 3HauuT, yto B urpe 2006! Ilets umeer

7. OtBeT: npu 066X N.
Pemenne. Ha puc. 45 npusenen npumep niass N = 3.

A

B() B1 BQ C
Puc. 45

Tpeyronpuuk ABgC' pa36uT Ha TpeyronbHuku ABgBi, AB1By u
ABsC rakue, uto BgBy : BBy : BoC =1:2: 4. Toukn Dy u Dq Je-
JKaT Ha TepeceueHUU cpenHed auHuu D Do ¢ oTpe3kamu AB; u ABs,
nosatomy BoDg, B1D1 v Bo Dy — MeauaHbl TPeyroJbHUKOB pa3bueHus.
CpenHsist TMHHS NapaJ/ijesbHa OCHOBaHUIO U BIIBOE MeHbllle ero. 3Ha-
YUT, OHa pa3buBaeTcd B TOM ke OoTHoweHuu 1:2:4, DogDy = BgBy n
D1D2 = BlBQ. CJIe,ELOBaTe.HbHO, BoDoDlBl H B1D1D2B2 — IapadJi-
JieJIOTpaMMbl, X NIOTOMY BCe MeAMaHbl NMapaJijesbHbl U PaBHBI.

B o6uwem cnydae touku By, Bo, ..., By_1 Heast cropony ByC
B oTHowieHuu 1 : 2 : 22 . ... . 2N*1, OCTaJIbHBlE pacCyXKIeHUS
aHaJIOTUUHBI.
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3. Ilpunoxenue

[Tpusepsl Harpax«aeHbl JUIJIOMAMH U TIPU3AMHU, TIPEIOCTABIEHHBIMA
)ypHaJsoMm Keanm, a Takxke DoHIOM MaTeMaTH4eCKoro o6pa3oBaHus U
npocsellenusi. OcranbHble KOMaHABl MOMYUYUIH TUIJIOMBl 32 ydacTHe.
[Tonpo6Hble UTOTH TypHHUpa MpeAcTaB/eHbl Ha caiite www.lmsh.ru.

3.1. Ilpusepsl TypHHUpa MaTeMaTHYeCKUX 00eB

7 KJaacc

[umuasus 1543, 7 B, Mocksa, pyk. M. M. bykuna
[umuasus 1543, 7 A, Mocksa, pyk. b. I1. lefinman
«KBaHnTHK», MockBa, pyk. M. A. HukosnaeBa
OMII 2007, 7 xa., Mocksa, pyk. B. B. XoBpuna
[lIxona 936, Mocksa, pyk. T.Il. 3opuna

7-8 kJjacc

[lIxona 17, Mocksa, pyk. Jl. A. Kopo6uibiH

OMUJI, 7 ka., Kupos, pyk. JI. A. CMmupHoBa

«Bosbluas nepemeHna», 7 k., Kocrpoma, pyk. 1. A. Kanunun

MOY COUI N5, Maruutoropck, pyk. H. C. Hukudoposa, A. B. Yerusos
«JBpHuKa», 7 KJ., Xapbkos, pyk. E. JI. Apunkuna, A.JI. Bepureiin

8 knacc, nepBas gura

MOY COLI N5, Maruutoropck, pyk. A. B. Xpucresa, A. C. Bennkux
l'umuasus 15643, 8 A, r. MockBa, pyk. T. C. T'efinep

8 kaacc, BeIcIIas Jura

«JBpuKa», 8 ki1., Xapbkos, pyk. E. JI. Apunkuna

MOCKOBCKHI TOPOACKOH IBOpeL] NETCKOro (IOHOLIECKOI'0) TBOPYECTBA,
pyk. C.E. Iy6os

lkona 82, 8 k., UepHorososka, pyk. JI.H. ['onoBko

[lIxona 9 um. A. C. [lymkuna, [lepmb, pyk. O. H. Basemuna

lumuasus 1543, 8 b, Mocksa, pyk. A. B. CnuBak



116 Ipunoxenue o Ilpusepsl

9 KJaacc

[umuasus 15643, 9 ka., 9-3, Mocksa, pyk. A. B. CnuBak
[umuasus 1543, 9 xa., 9-1, Mockga, pyk. H. B. Packuna
[umuasus 1543, 9 ka., 9-2, Mocksa, pyk. A. B. CnuBak
«Bonbiias nepemenas, 9 k., Kocrpoma, pyk. . A. Kanunun

3.2. Ilpusepbl JUNUHOU OJUMITHAIBI

6 kJacc

Kanen bBopuc — XapokoB, XYBK 45 «Akanemuueckasi ruMHasus»
MartseeBckuit Jmutpuii — Xapbko, XPMJI 27 (5 kaace)
Jlucnukun Cepreit — XapbkoB, ruMHasus 47

Kopotos [enuc — MockBa, mkosaa 936

7 KJaacc

BneB Penop — MockBa, rumHasus 1543
Hepesuukuit UBan — Marnuroropck, MOY COII N5
Maunbix Coppss — Kupos, ¢us.-mat. auuen

Hukonaes Cemen — Mocksa, mkosaa 1189 (kpykok «KBaHTHK»)
CanosHukoB Cepreil — BosropeueHck, 1ikosa 2
IOxanun Jlenuc — Kupos, (us.-Mat. nuien
AprembeBa ['anuna — MockBa, rumuasus 1543

Baesa Cgetnana — Kupos, ¢us.-mar. nunen

[onunuein Baagumup — Xapekos, XOMJI 27

Iynkun Anekcannp — XapekoB, XPMJI 27
Kpusosanos Bnanucnas — MeanoBo, nunein 67
MakapoB Hukonaét — Mocksa, mwkosa 179

Hosnpun Muxaun — Maruaurtoropck, MOY COIIl N5
[Tanpunos Januna — Mocksa, PMII 2007
[Toxxapckuii borman — Xapeko, XPMJI 27

Penera Baamumup — Mocksa, rumHasus 1543
TapacoB Aprem — Kupos, ¢u3.-mMart. Juiei

Tponuxu#t Anexceit — Mocksa, wkosaa 1189

[Ipusepr! MUUHOH OJUMIHAILI 117

8 kaacc

Cob6osieB EBrenuii — XapbKkoB, ruMHasus 47

Masinues Kupunn — Koctpoma, Bosnropeuenck, mxkosa 3
BoukapeB Muxaua — [lepmb, MOY COLI N9 um. A. C. [lyumkuna
Edpemos Imutpuit — Maruurtoropck, MOY COIL Nb5
TapanuukoBa Exareprnna — Mocksa, @MII 2007
Typ6una Haraness — Anrapck Mpkyrcko#t 06.1., mkosa 10
[Tanamapuyk HMrops — MockBa, nuueil «Bropas mkosaas
AxkonsH dmma — MockBa, rumHasus 1543

Co6oseB Imutpust — XapbKoB, ruMHasus 47

CmupHoBa Asena — MockBa, suueit «Bropas mikosa»
[aBprueB Erop — MockBsa, nuuei «Bropas mkomna»

9 KJaacc

AnnpeeB Muxann — Mocksa, 1iKosia 57
KucnoBckas Anna — Koctpowma, auned 32
Pomackesuy EneHa — MockBa, rumHasus 1543
Bakaes Erop — Koctpowma, nuueit 32
[Torpe6HoB Anekceit — MockBa, rumHasus 1543
Mapuenko EBrenu#i — Mocksa, rumHasusi 1543
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