6.1. B oxmnoil cka304HOII cTpaHe B IMACIOPTHOM CTOJI€ BBIXOJIHBIE JHI: ITOHE/IE/ILHIUK,
cpejia, a TakKe BCe 9ICJIa MecsIia, KOTOpble He UMEIOT JIPYTHuX JAeuTesieii Kpome cebst
u eauHnIbl. MoryT Jin B HEKOTOPBIE MOMEHT I'0ja BBIXOJHBIE B IIACIIOPTHOM CTOJIE
JUINThCsT OoJibie JecaTtu gHeit moapsia? OTser obocHyiiTe.

50 meTpoB

6.2. Ha pucynke nsobpazkeHa cxeMa ydacTKa, OropOzKeHHO-
ro 1o BceMy nepumMerpy 3adbopom. Haitaure obiryio mimHy
3a00pa.

6.3. B masienbkoM ropojae ToOJIbLKO OJHa TpaMBaﬁHaH JIMHNA.

50 meTpoB

30 meTpoB .,
Omna KOJIbII€Basd, 1 TpaMBal XOJsAT IIO HEU B obonx HallpaB-

Jennsgx. Ha mmuaun ectb ocranosku Hupk, [Tapk n 3oonapk.
Ot ITapka 10 Soomnapka 1myTh Ha Tpambae depe3 Llupk Brpoe

K ycmosuro 3amaqu 6.2

jumnbee, yeM He yepes [upk. Ot Hupka g0 3oonapka myThb
yepes Ilapk BaBoe kopoue, deM mHe depes Ilapk. Kakoit myrs or Ilapka mo Ilupxka
(1epe3 Boomapk mwin He Yepe3 300IMapK) Kopode i BO CKOJIbKO pa3? Orser obocHyiiTe.

6.4. Y anrekapsi eCTb TPU T'UPbKHU, C ITOMOIIBIO KOTOPBHIX OH OJHOMY IIOKYIIATEJIIO
orBecus 100 r fiona, apyromy — 101 r ména, a Tperbemy — 102 1 nmepexkucu BojIopo/ia.
['mpbku oH cTaBmMI BCerjia Ha OJHY Yally BeCOB, a ToBap KJaJJ Ha JApyryio. Morsio jm
oOKazaThCsl, 9TO KaxKjas rupbka jerde 90 r? OrBer obocHyiiTe.

6.5. KaxxapIit ns mectn peiapeil BpaxkayeT poBHO ¢ ABYMs JApyruMu. Poinapn, Bpazk-
JIYIOIINE MEXKJIy cO0Oit, XOTST OTPaBUTH JPYT JApyra. Jlokaxkure, 9T0 phllapeil MOXKHO
paccaJiuTh 3a KPYIVIbI CTOJI TaK, 94TO HU OJMH U3 HUX He OyreT oTpapjeH. Poinapb
MOZKEeT IOJCKIIATH SIJI TOJBKO B DOKaJl CBOEIO COCEJIA.



7.1. Or nyukrta A g0 nynkta B 15 kM. I3 A B B B 9.30 oTnpaBujics Iemexo/,
wynwii co ckopocthio 4 km/a. Ha cieytonuii e B 11 9acoB OH OTIpaBHICs B
oOpaTHBII 1yTh U M CO CKOPOCThIO 5 KM /4. Kaxkplil pa3 oH MPOXOAUI IO MOCTY,
HAXOJIAIIEMYCs Ha 9TOI J0pore, B OJIHO U TO ke BpeMd. Onpejennre moka3aHe 4acoB
PN TTPOXOZKJIEHNN TIETIIEX0I0M MOCTA.

7.2. Pazpexxbre OyMarKHBII KBapaT Ha TPU YACTHU, U3 KOTOPHIX MOYKHO CJIOXKHUTH Tpe-
VTOJILHUK C TPeMs OCTPBIMU YTJIAMU W Pa3JIMIHBIMU cTOpoHaMu. Pe3arh MOKHO Kak
YTOJIHO, & OTpe3aHHble KYCKI MOYKHO IlepeBopadmBaTh. [lokaxkuTe, Kak paspe3arh, 1
0DOCHYIITE, YTO U3 MOJYYEHHBIX TPEX YacTell MOYKHO CJIOKUTH TPeOyeMbIil TPEYToJib-
HUK.

7.3. BesiocHekKa TOMPOCUIa CEMEPBIX THOMOB TIOCTPOUTBHCS 1O POCTY B KOJIOHHY TIO
OJIHOMY: TIEPBBIIf THOM — caMblif BBICOKHIL, mocjennuit — camblit nuskuii. [1lectepo
'HOMOB TaK ¥ BCTaJId, HO MOTOM IIPUIIET CEJbMOI U BCTAJ MO3aJI1 OJIHOrO U3 OoJiee
HU3KUX THOMOB, T€M CAMBIM HapPYIINUB TPeOyeMblil opsoK. CKOTbKUME CIocobaMu
MOTJIM ITOCTPOUTHCS THOMBI, €CJIM U3BECTHO, YTO BCe OHM pasHoro pocta’ OrBer 060C-

HyiTe.
7.4. Haiiiute nanMenblliee HaTypaabHOE YUCTI0, KOTOpOe IpH jJejiernn Ha 3, 4, ..., 9
naéT ocratku 1, 2, ..., 7. OrBer obocHyiiTe.

7.5. Cpeju JIeBsATH BHEITHE OJUHAKOBBIX MOHET BOCEMb HACTOAIINX, & OJHA (haJib-
muBag — POBHO Ha | T Jierde ocTaJbHBIX. KCTH Tpoe valledHbIX BECOB, HO OJHU W3
HUX CJIOMaHBbI — OJ[HA U3 dallleK TsKesee Apyroit Ha 1 1. Kak ¢ moMomipio 4eThipeéx
B3BEIINBaHUil orpeie/nTh (habiuByio MoHeTy ! ClIoMaHHbIE BECHI 110 BHEITHEMY BU/LY
OTJINYUTDH HEJIL34.

7.6. (Qoavkaop.) AnbrimauCT ¢ BepéBKoil jymnHOoi 80 METPOB HAXOJNTCST Ha CKAJIE BbI-
coroit 100 MeTpoB Ha/I 3eMJIEIT U XOUYeT € MOMOIIbIO TOJILKO OJIHOI 3TOIl BEPEBKU CIIy-
cTuThcd BHU3. Ha ckajie ;Ba KOJIBINIKA: OJUH Ha BEPIIUHE CKAJIbI, & JAPyroil — Ha
BoicTyTie B 50 MeTpax OT BEPIIUHBI. 3a KOJIBIITKI MOYKHO 3allelUTh BEPEBKY, & Ha BbI-
CTYyTIe AJbITMHUCT MOYKET CTOATHL WM CHJIETh, HU 3a YTO He jiep:Kach. Kpome Toro, y
AJILIIMHNCTA, €CTh HOXK, TIO3BOJIAIONINI pe3aTh BepeBKY. [Ipenonoxnm, uro Bor apiise-
Tech TUM ajblimHucTOM. [Iperiokure Oe3omacHblil BapuanT ciycka. IIpeanonaraercs,
4YTO Ha cKaJie BbI olH; IpbIraTh, JeTaTh U PBaTh Ha cebe OJIeXK 1y He CTOUT.



8.1. Hax Tpaccoit ot nmyakTa A g0 nyHkTa B, HIpOTIKEHHOCTHIO 35 KM, JIETSIT JBa,
KBaJIpOKOTITepa, oTipaBjeHtbie n3 To9kn A. Ckopocts mepsoro 10 KM /9, BToporo —
12 kM / 4. Bjiosib Tpaccer yctaHOBJIEHBI CTOJIOBI (OOJIbIIE OJTHOTO), HaJl KOTOPBIMU KBa/I-
POKOIITEPHI 3aBUCAIOT HA MEJIOe YNCI0 MUHYT (HaJl KayKJbIM CTOJOOM Ha OJHO U TO
JKe), TIPIIEM BTOPOii KBIPOKOIITED 3aBUCAET Ha BPEMs, BIIBOe OOJIbINee, €M TePBbIil.,
K xoneunoit Touke B oHHI HpuieTarT ojHOoBpeMeHHO. CKOJILKO CTOJIO0B MOLJIO OBITH
YCTAHOBJIEHO BJ0JIb Tpacchl! Haiigure Bce BO3MOXKHBIE BAPUAHTHI OTBETa 1 JJOKAYKUTE,
YTO JPYI'UX HET.

8.2. Ha naue y Basiepus Tpudonosuya xkuser 198 koroB. Bee onn umeror pasmblit
BEC, a TakKe pasnylio cKopocThb. M3BecrHo, uro B Jioboit rpymme n3 100 koToB ca-
MBIl TOJICTBII U3 HUX SBJISIETCS OJJHOBPEMEHHO U CAMBbIM OBICTPBIM U3 HUX. JloKaxKkuTe,
YTO MOXKHO TakK BbOpaTh rpymimy n3 100 KOTOB, UTO caMblil Xy/I0il U3 HUX OKAXKeTCd
OJIHOBPEMEHHO U CAMbBIM MeJJIEHHBIM.

8.3. Hesnaiika napucosas tpanenuto ABC D ¢ ocnoBanusivu BC' u AD u yTBepKIaer,
qTO JJ15 1000 Toukn F,| gexkareii Ha 6okoBoii cropore C'D mMeeT MeCTO HEPaBEHCTBO
BE + AE > AC' + BD. Jlokaxure, aro He3naiika nerpas.

8.4. Yupocrure JIpodh

V2+V3+Va+V5
V245 + V6 + V15 + /25 4 /27

TaKUM o6pa30M, 4TOOBI B UTOIOBOM BbIpazK€EHNN CHMBOJI KBaJIPaTHOI'O KOPHA BCTPE-

daJICd TOJIBKO OOMH pas.

8.5. Ha cropone BC' octpoyrosibaoro Tpeyroyibauka ABC ynaniock BEIOpaTh TOUKy 1D
tak, ut0o AB + BD = DC(C'. UzBecrHo, uro yron B B jBa pasa 0OoJbire yria C.
Hoxaxkure, aro yroa ADC pasen 90°.

8.6. Ectb 4 KaMHS, KaxKIbIil N3 KOTOPBIX BECUT TeJI0€e YUCI0 IpaMMOB. KeTh daliednbie
Bechbl (0€3 I'Mpb) CO CTPEJIKOIl, MOKa3bIBAMOIIEll Ha KAKON U3 JBYX Jalll Macca 6oJiblie
1 Ha CKOJIbKO rpaMMoB. (B gacTHOCTH, ecin Ha OJHON U3 Yalll Ipy3a HET, BEChl TTOKa-
3BIBAIOT MACCy I'py3a Ha BTOPOil darie.) MoxKHO Jin y3HATH 3a 4 B3BEIMBAHUSA TOYHBII
BeC KaykJIOro U3 KaMHEl, ec/in B OJITHOM U3 3TUX B3BEIINBaHUIT BECbl MOTYT OIMINOATHCS
POBHO Ha OJIH I'paMM (HEM3BECTHO, B Kakyio cTopoHy)? OTBer obocHyiiTe.



9.1. Habop u3 Tpéx HeHyJeBbIX YMCes JBaKJbl IOJCTABUIN B KadecTBe KoM duIm-
€HTOB KBaIPATHOI0 ypPaBHEHM: cHada a B OJHOM IOpsJiKe, TTOTOM B JipyroM. Morto
JII OKa3aTbhCsl, YTO B II€PBOM CJiydae I0JIy4YeHHOe KBaJIpaTHOe ypaBHEHUE UMeeT JBa
MOJIOXKUTEIbHBIX KOPHS, & BO BTOPOM — JiBa OTpHuIllaTeJbHbIX! OTBeT 0obocHYyiiTe.

9.2. [Ipu mpoBepKe JTUKTAHTa 0Ka3aJI0Ch, 9TO TPpyOble OMMUOKHN Y BCETO KJIACCa B CyMMe
COCTaBJIAIOT OoJiee YeTBEpTU BceX OMMOOK. Ecm Obl Karkiplit yYeHUK cjiesiajl B Tpu
pasza 0oJbIlle TPYOLIX OIMUOOK U Ha JiBe 0OJIbINE HETPYObIX, TO YMCIO0 ITPYOLIX OIMMMIOOK
cTaJio OBl POBHO B D pa3 MeHbIlle Yucja Herpyonix. /lokaxkuTe, 9TO 10 MEHbITeH Mepe
TPeTh KJlacca HaITIca/Ia JIMKTAHT 6€301I1MO0THO.

9.3. Han Tpeyrosbank ABC, B kotopom BC = 2AB. Touka D — cepejimHa cTOPO-
uel BC', Touka K — cepeanna orpeska BD. Hokaxure, ato AC' = 2AK.

9.4. Bnalika xoueT Hamucarhb Ha gocke 100-3HadHOE HATYPAJbHOE YUCIO0, a 3aTeM pas3-
OUTDH €ro JIeCATHIHYIO 3aUCh B OJJHOM MecTe (He mepe/ mudpoii 0) Ha JBa MHOrO3HAM-
HBIX YHCJIa TaK, 9TOObI OJHO YHCJIO sIBJISIJIOCH KBaJjipaToM Jsipyroro. Hesnaiika yTBep-
JKJIaeT, 9TO 3HaliKe 9Toro ¢jaenarh He yuacres. [Ipas in Hesnaitka? OTBer obochyiiTe.

9.5. B BepmmnHax npaBuIbLHOIO MIECTHYTOJBHIKA CO CTOPOHO# 1 HaxXoAATCst HeDTIHbIE
BBIINKHU. T pedyeTcst TOCTPOUTH CeTh JIOPOT, YTOOBI 10 HUM OT KayKJI0i BBIMIKH MOYKHO
ObLIIO TIpoexaTh K Jir000it jpyroii Beimke. Obo3HadInM depe3 S MUHUMAJIHLHO BO3MOZK-
HYIO CyMMYy JUIHH 9TuX jgopor. Joxaxure, ato S < 3v/3.

9.6. /lokaxkure, 4TO ecjim CyMMa TPEX Jpobeit

A+ —c P+E—a? A+a?-1?
2ab ’ 2bc ’ 2ca

(a, b u ¢ — neficTBUTeIbHBIE YnCIa) paBHA 1, TO OHa U3 ITHX JApobeii paBHa —1, a
JiBe JIpyTue paBHbI 1.



10.1. Tpoe apyseit Ceperka, Bajsiepa u 2KeHsi cbirpajinm HECKOJIBKO HAPTUil B HACTOJIb-
HbIII TEHHUC (B KaKJI011 MapTuu JIBOe UrpaJsii, a oJuH HAOJIIO1AT 32, Mrpoﬁ). KoymuecTna
naptuit, ceirpannabix Cepéxeit, Basiepoit u zKeneit, B yKazaHHOM TOpPsIJKE 00pa3yiOT
apudmeTnieckyro rnporpeccuio. Beero npysbsamu 0bL10 chirpano 30 mapruii. CKOJIBKO
naptuit Cepézxa coirpas ¢ 2Keneit? OrBer obocHyiiTe.

10.2. [Isa tpeyronbauka ABC u A;B;C nexar B Henapaslle/IbHbIX ILIOCKOCTAX U
HMEIOT IOINApPHO HelapaJllebHble CTOPOHLL. IIpsaMble, coeInHsIONIe COOTBETCTBEHHDIE
sepinabl (A ¢ Ay, B ¢ By u C ¢ (), nepecekarorces B ojHoit Touke. JlokaxKunre, 910
IPOJIOJIZKEHUsT COOTBETCTBEHHBIX CTOPOH 3TUX TPEYIOJbLHUKOB IIOIAPHO [EPECEKAIOTCSI,
1 TOYKHU UX [IEPECeUCHUs] JIexKaT Ha, OJIHO HPSIMOIi.

10.3. Pemure ypaBHeHue

2?2 =ava? — b+ bva2 — a2
(a m b — HeoTpHUIATE/IBLHBIC JECTBUTEIbLHbIEC YNCIA. )

10.4. B tpeyrosbaunke ABC na cropone AB ormernin Touky E, a Ha cropore BC —
touky K. Touky nepecedenus: orpeskoB FC n AK oboznauumin 6yksoit O. Okaza/ioch,
qTO IO L Tpeyroibuuka AFQO pasha 3, mwiomajab Tpeyroibanka AOC pasha 4,
a 1tomiap Tpeyrosbanka O K C' pasna 2. Haiignre momiais tpeyroibanka ABC.
OtBeT obocHyiiTe.

10.5. TTocsemoBaresbHOCTD dnces {2, } 3a/aHa PeKypPEeHTHO:
xr =1, 2" —zp)2 "+ 2,) =4" (n € N).

Haitiure cymmy
100

_1 1 1 1
doalt=—+—+.. +—.
i1 Iy X2 L100

10.6. I'pyrma maxMaTHCTOB y9acTBOBaIa B HECKOJIBKIX TYPHUPAX (B KayKJIOM TypPHH-
pe YnC/I0 YIACTHUKOB MOTJIO OTJIHYaThCs ). 1o mroram Kazkioro TypHupa ObLin orpe-
JeJIeHbl TP JIYUIIUX [IaxMaTucra (T. e. Tpu npusépa). Hu ofuH maxmMaruct He CMOr
CTaTh MPU3EPOM cpaldy BO Beex TypHUpax. Ho B TIOOLIX IBYX TypHUpPaX HAIIEJICS POBHO
OJINH YyYaCTHUK, KOTOPBIIl CMOI' cTaTh MPU3EPOM B 0O60uX TypHHUpax. Jlokaxkure, 4TO
HaMOOIbIIIee KOJIMIECTBO TYPHUPOB, B KOTOPLIX MOTJIN IPUHATH YYaCTHe MaXMaTUCThI,
pPaBHO CEMU.



11.1. Tlycrs P(z) = 2 — 38z — 80. Pemnre ypasHenue

T+ 4
rz+1

P(x)=P

11.2. Ilycrs mnomaas Tpamnenun paBHa 1. Kakyio HAUMEHBITYIO BEJIUYNHY MOXKET
UMeTh e€ HanbOoJIbIIast JINAroHa b’

11.3. V dokycHmka ecTb 25 MUJINHAPOB, POBHO B JIBYX U3 KOTOPBLIX CUJIUAT 1O OJIHOMY
KPOJIMKY. 3a OJINH BOMPOC MOXKHO yKa3aTh Ha OJMH WU JIBa IIJIMHIPA W CIPOCUTD,
CHUJTAT JIK TaM XOTsI OJIMH KPOJIUK ((POKYCHUK 4ecTHO BaM OTBETHT «Jjia» MM «HET» ).
3a Kakoe HalMeHbIIIee KOJNIECTBO BOIPOCOB MOXKHO rapaHTUPOBAHHO HANTH XOTsI ObI
OJINH HIIMHAP ¢ KposukoMm? OTBer obocHyiiTe.

-
11.4. Ilycrs x,y, 2 € [0; 5} Pemmure cucremy ypaBHeHnii

sinzcosy = sinz,
cosrsiny = Cosz.

11.5. B xaxKayro rpaib TPeyroJibHOW IUpaMUIbl BIINCAJIN OKPYKHOCTH. OKa3a/10Ch,
YTO BCE YETbIPE BIUCAHHBIX OKPYXKHOCTHU TONAPHO KacaloTcs JIPYT JApyra. 3aTeM u3
[EHTPa KazKJI0 OKPYKHOCTU MOCTPOUJIA NMEPIEHAUKY/IAD K TOH I'PaHUd IUPaMUJIbl, B
KOTOPOIT HAXOJINTCs 3Ta OKPYKHOCTh. JloKaxKuTe, 4TO BCe YeThbIpe MOCTPOEHHBIX TIep-
MEeHUKYJISApa MepeceKaloTcsl B OJHOI TOUKE.

11.6. 9 maxmMaTnCcTOB ChIpaJ JBYXKPYTOBOIl MIaXMATHBIII TYPHUP: B KayKJOM KpyTe
KaXKJIbIil yIACTHUK CBHITPaJ ¢ KaxKJIbIM OJHYy HapTuio. V3BecTHO, UTO IOCI€E TMEPBOTO
Kpyra y BceX YYaCTHUKOB OBLIO Pa3sHoe KOJUIEeCTBO OUKOB. MOTJIO T TaK CJIyIUThCHA,
YTO MO0 OKOHYAHUU TYPHUPA y BCEX YYACTHUKOB CHOBA OBLIO PaszHOE KOJIUYECTBO OU-
KOB, HO IIPU 9TOM IMAXMATHCTHI PACIIOIOKIIICEH (10 KOJIMIECTBY HAOPAHHBIX OUKOB)
B IIOpsijIKe, 0OpaTHOM TOMY, Kakoii ObLI 1ocje nepsoro kpyra. Orser obocuyiite. B
maxMaTax 3a 1mobejy jmaercd 1 ouko, 3a HIYbIO — T0JI-09Ka, 3a mopazkeHne — () OIKOB.



