Yeaotcaemuiti yuacmuur Oaumnuadvt!

1. Pemmenne maTeMaTndecKkoil 3a/1a4r BKJIIOYaET HE TOJBKO OTBET, HO U PacCyzKe-
HUe, IpUBOIAIIee K 3ToMy orBeTy. IIpuBenéHnbIil orBeT 663 COOTBETCTBYIONIIEIO PaC-
CY2KJIeHUsI He MOYKeT PacCMaTpUBaThCd KaK pelleHne 3a/iadi 1 OlleHUBaeTCs He DoJiee
geMm 10 mporieHTaM1 OJTHOTO DaJiia 3a 3a/a4y (ec/im TOJBKO PeIleHne 3a/adi He M0JI-
pasymMeBaeT MpUBe/IeHIe KOHKPETHOTO MPUMepa ). 3aj1ada MPU3HACTCST PENIEHHO, ec/Ti
B IIPEIJIOYKEHHOM TEKCTE JIOCTATOYHO $IBHO M3JIOYKEHBI BCE MACH, HEOOXOIMMBIE st
OJIyYeHHsT 1 000CHOBaHMS OTBeTa. B 3aBUCHMOCTH OT TOI'O, HACKOJIBKO MCUEPIIbIBAO-
e 3TU UJIen PacKpbIThI, peniennas 3ajada onennBaercd ot H0 ;o 100 mporeHTos oT
IIOJIHOI'O OaJLia.

2. Bo Bpems Typa 3ampemaeTcs IOJIb30BAThCS CIIPABOYHON JIITEpATyPOil, MUKPO-
KaJIbKYJIITOpaMU, CPeJICTBAMU MOOUJIBHO CBSI3H.

3. B reomerpuuecknx 3aadax JOMyCKaeTCs BBIMOJHEHNE YepTezKell pydKoii 1/ uiu
«OT PYKH», 0€3 UCIOJIb30BaHUs YepTEKHBIX IpuOopoB. Mcmoab3oBaHne 4epTEéKHbBIX
NHCTPYMEHTOB He 3alpelieto.

4. ITpu nnpoBepke OlEHNBAETCs TOJILKO MaTeMaTHIecKoe cojepKanmie padoTol. O1eH-
Ka He CHIXKAETCs 3a HEeOPEXKHOCTHb IovepKa, opdorpaduieckue, rpaMMaTIIecKue u
CTUJTUCTUIECKUE OIMUOKH, I'PsA3b U T.11 (€M OHU He TPeSTCTBYIOT TIOHNMAHIIO peliie-
aust). OJIHAKO, aKKypaTHOE 0hOPM/ICHUE YTy diiaeT MoHNMaHne Barero paccy K ieHnst
U II0JIOZKUTEJILHO CKA3bIBAETCSI Ha OIEHKE YKIOPH.

5. Bajgaun He 00s3aTe/IbHO peliaTb B TOM IOPSIKe, B KOTOPOM OHHU YKa3aHbl B
TEeKCTe.

6. Bce 3ajaun paBHOIIEHHBI 1 OIEHUBAIOTCA U3 7 6aJI/I0B 3a 3aiady.

MakcumMmaJjbHasi olleHKa — 35 0aJLIoB.

Bpems Ha BbIIO/THEeHUE 3aaHuii — 4 4aca.

2Kenaem sam ycnexa!






6.1. Tpéxsnaunoe aucyo B 56 pas OoJblie cBoeil moceaneit mudpol. Bo ckobKo pas3
OHO OoJibine cBoeii mepBoit mndper? OTBeT 0OOOCHYIITE.

6.2. OrMeTbTe Ha IJIOCKOCTH 6 PA3IMIHBIX TOYEK U IIPOBEINTE 6 MPSAMBIX TaK, YTOObI
1 Ha, KaxKJ0i MPAMOIl, 1 1Mo 06e CTOPOHBI OT Heé OBLIO M0 JIBe OTMEUEHHBIX TOYKHU.

6.3. [Io mopore u3 ropojia A B ropoj B depe3 KaxKJblil KIJIOMETDP CTOAT KIJIOMETPO-
Bble cTOJIOBbI. Ha KaskjioM crojibe ¢ OJiHOI CTOPOHBI HaIlMcaHO paccTosinue jjo A, a ¢
JIpyroit — paccrosiHue 10 B. YTpoMm TypHUCT HPOXOJIII MUMO CTOJ10a, Ha, KOTOPOM OJHO
qnc/io 66110 BBoe 6osbiie jipyroro. [Ipoitas eme 10 KM, TypucT yBujea cTojb, Ha KO-
TOPOM JIBa, UNC/Ia OTJIMYAJIICH B TpU pasa. KaxkoBo paccrosiaue ot A 1o B? Ilpusegure
BCE BapMAHTLI OTBETA U JIOKAXKUTE, 9YTO APYTUX HET.

6.4. Korya Bunnu-Ilyx npumen B roctn k Kposuky, on cbhest 3 Tapenkn Méja, 4 TapeJ-
KU CIYIIEHKU U 2 TapeJIKM BapeHbs, a MOCJIe 9TOr0 He CMOT BBIHTH HAPYXKY U3-3a TOTO,
YTO CUJIBHO PACTOJICTENT OT Takoil enanl. Ho n3BecTHO, UTO ecim Obl OH Chesl 2 Tapekn
MéJTa, 3 TapesJ KN CIYIMIEHKHN U 4 TapesIKN BapeHbs WIn 4 TapesKu MEa, 2 TapeJaKn Cry-
IMEHKU 1 3 TapeJIKi BapeHbsl, TO CIIOKOIHO ¢MOI' Obl TOKMHYTH HOPY I'OCTEIIPUUMHOIO
Kponuka.

Ot 4ero 6oJIbINE TOJICTEIOT: OT BapeHbs win oT crymenkn?! OTeer obocHyiiTe.

6.5. 101 gesioBek Kynuan 212 BO3/1yIHBIX APUKOB YETHIPEX IIBETOB, IPUYEM KarK/Iblil
13 HUX KYIHUJI XOTd Obl OJINH I1ap, HO IMPHW 3TOM HU Y KOTO He OKa3aJI0Ch JIBYX IIapOB
OJTHO TIBeTa. ducsio Jrojeit, KynuBmmx 4 mapa, Ha 13 0oJibllle ducia Jiojieil, Kynns-
mux 2 mapa. CKOJIBKO 9eJI0BeK KYIIIN TOJIbKO ojuH 1rap? [IpuBennre Bce BapuaHTh
OTBETa U JIOKAYKUTE, YTO JPYTUX HET.



7.1. Anéna npurnacuia CepéxKy B TOCTH, cOOOIMB, 4TO KuBeT B 10-M mombesze, B
kBapTupe Ne333, a staxk ckasarb 3abbuia. [logxomst k gomy Auénbl, Cepéxa yBu-
JIeJ1, 9TO JOM JieBsITuITayKHbli. Ha Kakoit 9Tak emy HY»KHO HOJHSThHCI! B 9ToM goMme
Ha KasKJIOM 9Tayke KaxKJoro u3 MObe3/I0B OJMHAKOBOE KOJUIECTBO KBAPTUD; HOMEpa,
kBapTup HaunHatorcs ¢ Ne1. OTBer obocHyifiTe.

7.2. Ha cTosie 1exKuT faepeBsaHnblii TpeyroyibHuk ¢ yriaamu 70°, 70° u 40° n kapanar,
a Ipyrux npnoopos Het. Ha 6osbiiom jincre OymMarn Hy»KHO HAPUCOBATH KAKOH-HUOYTH
PaABHOCTOPOHHUI TpeyTroJbHIK. Kak 3To ¢ieraTh? Pa3zperniaercs HECKOIBKO pas3 KJIacTh
TPEeyroJIbHUK Ha OyMary m oOBOJUTH KapaH/allloM ero KOHTYP.

7.3. Banepa, Cepéxa n Jluma moayamin 3a Tpu KOHTPOJIbHBIE pabOThI KarKIbIil 110
TPU OLEHKH, MPUUIEM BCe OIEHKN OKA3aJINCh TPOIKAME, YeTBEepKAMU WU IIATEPKAMI.
BaJsiepa ckazaJji: «Y MeHsI 3a JiIBe KOHTPOJIbHBIE OlleHKH OoJibIie, deM y Cepéxms. Cepé-
’Ka, OTBETHJI: «3aTO y MeHsI 3a JIBé KOHTPOJIbHBIE OIleHKN BbIle, dYeMm y Jumbrs. numa
napupoBas: «A g JiBe KOHTPOJIbHBIE Harmcas Jiydire, yeM Bajepas. Morim i Bee
MaJIBIUKN TOBOPUTH MpaBy? OTBeT obocHyiiTe.

7.4. Y Karu BosIOCHI pacTyT BJiBoe ObICTpEii, YeM OHa caMma, a y AJIEHBI, KOTOpasd
pacTér co cKopocThio Bosioc KaTtu, — B mosiTopa pasa ObicTpee, yeM pacTér Aséna. B
HacTosIiT MoMeHT y Auiénbl n 'y Katn ojmHakoBast BbICOTa BOJIOC HaJ| MOJIOM. Ubn
BOJIOCHI paHbIie J0CTUrHYT 1osa? OTBeT obocHyiiTe.

7.5. Touka B nexxur Ha orpeske AC, AB = 2, BC = 1. Ykaxure na upsamoit AC
Bce Toukn M, pnst kotopeix AM + M B = C' M, n nokaxkure, 910 Jpyrux Touek M c
TaKUM CBOWCTBOM HET.



8.1. OyBaHYNK YyTPOM PaCIyCKaeTCs, STOT U CJACIYIONIHN TeHb IBETET YKEJITHIM, Ha,
TpeTHil JIeHb YTPOM CTAHOBUTCsA Oe/IbIM, a K Bedepy obJieraeT. Buepa jHéM Ha TOJIsIHEe
obL10 20 KEATHIX U 14 OesIbIX OJIyBAHYMKOB, a CerojiHsd — 15 KEaTbix u 11 Oesbix.
CKOJTBKO KEJITBIX OJIy BAHUYMKOB OBLIO Ha ToJIsiHe 1To3aBuepa’ [IpuBenTe Bce BApUaHTHI
OTBeTa U JIOKAKUTE, YTO JPYTUX HET.

8.2. YauTKa MOJI3ET ¢ MOCTOSHHON CKOPOCTHIO BOKPYT IudepdIaTa 4acoB 10 OKPY K-
HOCTH TPOTUB YacoBoii crpesiku. Ona craproBaa B 12:00 ¢ ormeTkn 12 4Jacos, u 3a-
KOHYM/Ia TOJHBIN KpyT poBHO B 14:00 Toro ke ansa. Kakoe BpeMs MOKa3bIBaIN dachl,
KOI'JIa, VJIUTKA B XOJe CBOEro JIBUKeHHS BCTpedasach ¢ MUHYTHO# crpeskoii? OTser
obocnyiiTe.

8.3. Buayrpn napasinenorpamma ABC D B3siin Touky E Tak, uro CE = CB. Ilycrb
F n G — cepeunnt orpeskoB C'D n AE coorBercrBenno. Jlokaxkure, uro npsamast F'G
nepreHInKyasgpHa npsaMoit BE.

8.4. UzBectHo, uto abc = 1. Boruncianre cymmy

1 1 1
1—|—a—|—ab+1—|—b—|—bc+1—|—c—|—ca'

8.5. 3a zaBTpakoM Mama exejHeBHO jaer Cepéxe uian 1 Oyrepdbpos n 3 KoHGETHI,
nin 2 o6yrepbpona u 4 kondersl mwim 3 OyTepoposa u 5 KoHder. Uepes HECKOIBKO
JiHel okazaJsioch, 9To Cepéxka cbest poBHo 100 6yTepbpogoB. Mor Jjin oH 1Ipu 9TOM 38,
TO 2Ke BpeMsi ¢hecTb poBHO 166 konder? OrBer obocHyiiTe.

8.6. Ha mekoTopoM OTpesKe OTMETH/IM ero KOHIIbI U Tpu BHyTpeHHne Toukn. OKasa-
JIOCh, 9TO BCE MOMAPHBIE PACCTOAHUST MEYKY HATHIO OTMEIEHHBIMI TOUKAMU PA3JINIHBI
I BBIPAKAIOTCS HEIBIM IHCIOM CAHTIMETPOB. KakoBa HalMeHbIIas BO3MOXKHAST IJINHA
orpeska’ OTBer obocHyiiTe.



9.1. B cynepmapkere mpojatoTcs (ppyKToBble HaOOPbI IBYX BuioB. Habop mepBoro
BIJIa COCTOUT u3 3 s16Ji0K 1 15 anesabcunoB u crout 360 pydseit. Habop Broporo Buja
cocrout u3 20 610K u 5 anenbcuHoB U cTouT H00 pydIieit. DPYKTHI MPOTAIOTCA TOJTHKO
B Habopax, JeJUTh HAOOPHI Ha JacTu Hesib3sd. CepéxKa mpuiles1 B cyliepMapKeT U X04eT
KYIUTh OJIMHAKOBOE KOJMYECTBO sI0JIOK U alejbCUHOB. Kakyio HaUMEHBIIYI0 CyMMY
eMy IPUJIeTCs IIOTPaTUTh, ecyn yittu, Hudero He Kymnus, Cepéxa He MOKeT?

9.2. [lyctb =, y 1 2 — OT/IMYHBIE OT HYJI JAefICTBUTE/ILHBIE YNCIa, YIOBIETBOPSIONINE
r+y y+z z+w

paBEeHCTBaM: = . Haiijiure Bce BOBMOKHBIE 3HAUCHST BbIPAYKEH ST
z x Y
r+yly+z)z+x . .
( I I ) ObocnyiiTe, 9T0 APYyTrUX 3HAYCHUIT OBITH HE MOKET.
Tyz

9.3. B upsamoyrosbaom Tpeyrosnbanke ABC Ha runorenyse AB BoiOpana Touka F
tak, 9ro AC' = C'E. Buccekrpucet C'L n EK tpeyronbanka BCE nepecekatorcs: B
touke [. M3Bectno, uro tpeyrosbiuk I KC' pasnobejpennbiii. Haiijnre oTHomeHnne

CL: AB.

9.4. Ha rpaHsix KyOMKa paccTaBjeHbI IIeCTh Pa3/IMUHbIX HATypaJbHBIX 4uces oT 6
1o 11. Kybuk Opocunn jBa pasa. B mepsblil pas cymMa duces Ha 4eThIPEX OOKOBBIX
IrpaHsx okazaJiach paBHa 36, Bo Bropoii pa3 — 33. Kakoe 4nc/io HanmcaHo Ha I'paHu,
IIPOTUBOIIOJIOZKHOI TOil, Tie Hamucano ducjao 107 Oreer obocHyiliTe.

9.5. /lokaxkure, ITO

246 98 100
1 3 5 97 99 '

9.6. [lan kBajpar ¢ jyinHON cTOpoHbI 1 1 HEKoTOpoe ncyio ¢ (0 < ¢ < \/§) Haiinre
reoMeTpuIecKoe MeCTO TOUeK — CepeJInH OTPE3KOB JIJINHBI €, KOHI[bI KOTOPBIX JIEXKAT
Ha CTOPOHAX JAHHOTO KBaJIpaTa.



10.1. B xoHKypce, B KOTOPOM y4acTBOBaJIO D YesIOBeK, ObLIO HECKOJIbKO BOIIPOCOB.
Ha kakiplit BOIpoOC OJIMH M3 YYaCTHUKOB JIaJl HENPABUJILHBINA OTBET, a OCTaJbHblE —
npaBuibHble. Yncsio npaBuibHbIX oTBeTOB y Iletn paBuo 10 — 9T0 MeHbIe, UeM y
Jiroboro zpyroro. Umeso npaBmIbHBIX 0TBETOB y Bacu paBno 13 — 310 Oosbie, yeMm y
Joboro jpyroro. CKobKO BOIPOCOB ObLTO B KOHKypce? OTBer obocHyiiTe.

r 1 1 1 1 1 1
10.2. MoxkHO /11 B BhIpayKeHUn 5 * 3 X — % — %k — % — X 3 BMECTO 3HAKOB * TaK

4 5 6 7
1

pacCcCTaBUTH 3HAKM IIJITOC U MUHYC, YTOOBI MOIYJIb 9TOI'O BbIPpazKE€HUA CTaJl MEHbIIC W ?

10.3. JlokaxxkuTe, 9TO MpHU JIOOOM HATYPATHLHOM YHCJIE 1 U TIPU JTFOOOM JICHCTBUTE/ b
HOM (x UMeeT MeCTO JIBOITHOE HepaBEeHCTBO

2 1 1 1
- < + + ...+ < 3.
3 n+sin’a n+2sin’a n+ (2n + 1) sin’ o

10.4. Ha miockocT IpoBeieHbl TPU IIONAPHO Iepecekatornyecs: npsimoie: [, p, q. C
IIOMOIIBIO IUPKYJ/Ist U JIMHEHKN [MOCTPONTE Ha MPSIMBIX [ 1 p COOTBETCTBEHHO TOUYKHN A
n B tak, 91001 0Tpe30K AB ObLI NEePIEHINKY/ISIPEH IPSIMOii ¢ 1 IEINICT 9TOH IPsIMOi
nortosiaM. OnpejienTe, CKOJILKO PelieHnii mMeeT 3a/iada B 3aBUCUMOCTH OT B3aNMHOTO
PACIIOJIOZKEHNs IPSIMBIX [, p, q7

10.5. Ilycte (z4+v2? + 1)(y++/y?> + 1) = 1. Haiijure Bce 3HAUECHNS, KOTOPBIE MOKET

MPUHUMATDH YUCJIO0 T + Y, U JIOKayKUTE, 9TO JPYTUX 3HAUYEHUI OBITH HE MOYXKET.

10.6. Touky BHYTPHU BBITYKJIOTO MATUYTOJHHUKA COETMHUIN C €r0 BePIIMHAME, B pe-
3yJbTaTe 9ero MATHYTOJTBHNK OKA3aJIcsd PasOUTLIM Ha 5 PaBHBIX MEXKy coOOi Hepas-
HOOEJIPEHHBIX TPEYTOJBHUKOB. /loKazKuTe, 9TO 3T TPEyTroJbHUKN MPIMOYTOJIbHBIE.



11.1. B kaxayio KJIETKYy KBaJapaTa 2 X 2 BCTaBJeHO 1O 4ucay. Bee uncia momapHo
pa3/IMyHbl, CyMMa 4HCes B IIEPBOil CTPOKe paBHa CyMMe 4KCesJ BO BTOPOil CTpOKe, a
IIPOU3BeJIeHNEe YNCesT B TIEPBOM CTOJIONE PABHO ITPOU3BEIEHNIO YHCE/T BO BTOPOM CTOJIO-
ne. Jlokaxkute, 9T0 cyMMa BCEX YeTBIPEX YHUCE paBHA HYJIIO.

11.2. B ropojie IleprieniukyasgpuncKe pelin MOCTPOUTHL HOBBIE JOMa M3 HECKOJIBKIX
sTaykeil (HEKOTOpBIE M3 HUX MOTYT OBITH U OJIHOITAZKHBIMIE), HO TaK, IYTOOBI CyMMap-
HOe Y110 dTaxkeit 0bL10 paBHo 30. ApxuTekTop ropoja [lapaiieJlbHUKOB TPeII0KILT
IIPOEKT, COIJIACHO KOTOPOMY, €CJIM II0C/Ie TIOCTPOUKN 3a/1e3Th Ha KPBINIY KarK/0r0 HO-
BOI'O JIOMa, COCUUTATEL YHCJI0 O0JIee HU3KNUX HOBBIX JIOMOB U CJIOXKUTH BCe TaKKe Iuc/ia,
TO HOJIyYeHHas cyMMa OyaeT MaKCUMaJIbHO 0oJibInoil. Hemy paBHa yKa3aHHAasi CyMma,’
CKOJIBKO IIPU 3TOM JIOMOB, I KaKOil 3TayKHOCTU IIpeJIjIaraeTcsi IOCTPOUTD !

11.3. B s7oT pas3 mnuiiy HCHEKINn II09eMy-TO B (dopme
HENPaBUJILHOTO TPEYTOJBHUKA W pa3pe3ain Ha 7 dacTeil
TpeMs IPAMOJNHENHBIMEI pa3pe3aMi, KaK yKa3aHo Ha Pu-
cyHKe (KaxKJIblil pa3pes3 MpoBOJIUIICS U3 BEPIIUHBI B TOUKY,
JEJIAILYI0 CTOPOHY B OTHOIIeHNH 1:2).

Buwrmm, Bunnmn n Jum B3sm cedbe 1Mo TpeyrobHO-

K ycnosmo sazaqn 11.3 My KYCOUKY C yIJIOB (OHM OTMeYeHbI O0jiee TEMHBIM T1BE-
TOM), a Jsorika CKPYIK — TPEeyroJIbHBIN KyCOUeK U3 CepéKn (CBETIO-CephIil I[BeT).
Hoxazkure, uro namomka CKPYIK ¢besl CTOIBKO Ke IHUIIBI, CKOJBKO BCE TPU €ro
IJIEMSTHHIKA BMECTE B34ThIE.

11.4. Pemure cucremy ypaBHEHUIT
1
/1 —y? = Z<\/_+1>’
wWi—a2 = - 3—1).

11.5. B npocTpaHcTBe 1mpoBejeHa psiMasi [ 1 oTMedeHa TouKa P, He JieKallas Ha, 3TOil

w

=
?

npsimoii. Haiigure reoMmeTpmieckoe MeCTO TOUYEK — IPOEKINil ToOUKN PP Ha BCEBO3MOXK-
HbI€ IIJIOCKOCTHU, IIPOXOISIue Yepes3 IPsIMYIo [.

11.6. Illepud cumraer, 4TO €cju OH IOKMAaJI B HEKOTOPBII JIeHb KOJIMYeCTBO ODaHIUTOB,
KOTOPOE SABJIAETCS MPOCTHIM YHUCJIOM, TO €My IT0Be3J10. B moHeIe/IbHIK U BO BTOPHUK
mepudy Be3J10, a HauuHasl CO CPeJibl KOJIMIECTBO MOMMAHHBIX UM OaHIUTOB OBLIO PaB-
HO CyMMe II03aBYepalTHero U yABOCHHOI'O BUEpaIIHEero 4ncia. Kakoe mMakcnmMmaabHOE
YUCJI0 JIHeH rmoaps mepudy Moo Be3Tu Ha 3Toil Hegesnae? OrBer obocHyiiTe.



