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EAMHDbIN rocyaapcTBeHHbIN 3K3ameH no MATEMATUKE
TpeHUpPOoBOUHbIi BapuaHT Ne 59

MHCTPYKLMA NO BbINONAHEHUIO paboTbl

Ha BbinonHeHWe 3agaHuit BapnaHta KUM no matemaTtuke aaércsa 3 yaca 55 MUHYT
(235 muHyT). PaboTa cocTouT U3 ABYX YacTel, BKAtoYatowmx B ceba 21 sagaHue.

Yactb 1 copepxut 10 3agaHuin (3agaHma B1-B10) 6a30BOro ypoBHSA C/AOMKHOCTY,
NPOBEPAOLWMX HaNNYME NPAKTUYECKMX MAaTEMATUUYECKUX 3HAHUIN U YMEHWIA.

Yactb 2 cogepxut 11 3agaHuii (3apgavma B11-B15 u C1-C6) 6asosoro,
NOBbILIEHHOTO M BbICOKOTO YPOBHEW MO MaTepuasny Kypca MaTeMaTWKW CpefHel LUKOAbI,
NpPOoBepPAOLWNX YyPOBEHb NPOPUIBHOM MaTEMATUYECKOM NOAFOTOBKM.

OTBeTOM K Kaxaomy m3 3agaHui B1-B15 aBnAaeTtca uenoe 4ymMcio MAM KOHe4YHas
aecatnyHaa apobb. Mpu BbinosHeHMM 3agaHunit C1-C6 TpebyeTca 3anucaTb MOAHOe
pelleHune 1 OTBeT.

Bce 6naHKkM EM3 3anosnHAKTCA SAPKUMM YEPHbIMM 4YepHunamu. [onyckaerca
MCMNONb30BaHME FreNieBOM, KanNUANAPHON NN NePbEBON PYUKM.

Mpn BbINOAHEHUWN 3afaHUI Bbl MoOXKeTe NoAb30BaTbCA YepHOBMKOM. Obpaliaem
Balle BHMMAHWeE, Y4TO 3aMNMUCK B YEPHOBUKE He ByayT yYUTbIBATLCA NPU OLLEHUBAHUKN PaboThbI.

CoBeTyem BbINONHATL 3afaHMA B TOM MNOPAAKe, KaK OHM AaHbl. [11a sKOHOMUMK
BPEMEHW MpONycKalTe 3afaHWe, KOTopoe He YAAETCA BbINOJHWUTL CPasy, U MepexoauTe K
cneaytowemy. Ecnm nocne BoinosHeHUA Bceit paboTbl y Bac octaHeTca Bpems, Bbl cmoskeTte
BEPHYTbCA K MPONYLLEHHbIM 334aHUAM.

bannbl, nonyyeHHble Bamu 33  BbINOJHEHHble 3a4aHWA, CYMMWPYHOTCA.
MocTapaliTecb BbINONHUTL KaK MOXHO 6onbwe 3agaHuin 1 Habpatb Haubonbliee
Konn4ecTBo 6annos.

Xenaem ycnexal
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Yactb 1

Omeemom K 3a0aHuam 3moli yacmu (B1-B10) aenaemca yesnoe 4ucno uau
KOHe4Has decamuyHasa 0pobb. Omeem caedyem 3anucameo 8 6aaHK
omeemos Ne 1 cnpasa om Homepa coomeemcmeyouje2o 3a0aHUA, HAYUHAA C
nepeoli knemouyku, 6e3 npobenos. Kaxcdyo yugpy, 3HaK MUHYC U 3anamyto
nuwume 8 omoenbHOl KAemo4YKe 8 coomeemcmauu ¢ npueedéHHbIMU 6 baaHKe
obpasyamu. EQUHUYbI U3MepeHUA NUCamb He HYMHO.

Bl s YHMUBEPCUTETCKYIO 6UMBIMOTEKY NPUBE3NN HOBbIE Y4EBHUKM NO PYCCKOMY A3bIKY ANA

3 Kypcos, no 60 WTyK ANA KaXaoro Kypca. Bce KHUIM 0gMHAKOBbI N0 pasmepy. B KHUXKHOM
WwKady 5 Nonok, Ha Kaxgol nonke nomeuaetca 25 yuebHMKoB. CKONbKO WKAPOB MOXKHO
MOJIHOCTbIO 3aN0/NHUTb HOBbIMM y4ebHMKammn?

BZ Ha 6eH30K0N0HKe 0ANH NUTp 6eH3nHa ctouT 32 pyb. 60 Kon. BoguTenb 3anmn B 6ak 30

nutpoB 6eH3MHa U Kynua ByTbinKy Boapl 3a 48 pybneit. CKonbKo pybaen caayun oH nonyumT
¢ 1500 py6nein?

B3 ha PUCYHKE NOKa3aHO M3MEeHEeHWe TeMmnepaTypbl BO34yXa Ha MNPOTAXKEHUN TPEX CYTOK.
Mo ropn3oHTann yKasbiBaeTca faTa M BPemsA, NO BePTUKANIW — 3HavyeHue TemnepaTtypbl B
rpagycax Uenbcus. Onpenennte no pUCYHKY PasHOCTb Mexay Haubosblien n HaMmeHbLU e
TemnepaTtypamu Bo3ayxa 24 aHeapa. OTeeT aanTe B rpagycax Llenbcus.
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22 gauBaps 23 AHBapA 24 AHBaApA
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B4 TenedoHHan KoMnaHWA NPEAOCTAaBAAET HA BbIGOP TPM TapUOHbIX NAaHa.

TapudHbINA NnaH HAGOHeHTCKaﬂ nnara ”I‘Ina‘ra 3a 1 muHyTy pasrosopa ‘

‘I‘lOBpEMEHHbIVI H135 py6. B mecay, |O,3 py6. ‘
KOMBUHMPOBaHHbI 255 py6. 3a 450 muH. B|0,28 py6. 3a 1 muH. cBepx 450 MMH. B
mecsL, mecsL.

Be3NIMMUTHbIN

H380 py6. B mecsy, || ‘

ABOHeHT Bblbpan Hambosnee pelleBblt TapUdHbIA NAAH UCXOAA U3 MPEANONOKEHUSA, YTO
0bwasn ANUTeNbHOCTb TeNlepOHHbIX Pa3roBOpPoOB cocTaBnfeT 650 MUHYT B mecsal,. Kakyio
CYMMy OH OOJIKEH 3aniaTuTb 33 Mecsl, eciu oblas AAnTeNbHOCTb PasroBOPOB B 3TOM
MecsLe AeicTBUTENbHO byaeT paBHa 650 muHyTam? OTBeT aakite B pybasx.
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namnamu. BepoAaTHOCTb neperopaHva O4HOW Namnbl B TeyeHue roga pasHa 0,3. Hanante
BEPOATHOCTb TOFO, YTO B TEYEHME roAa XOTA Hbl OAHA IAMNa HE NepPeropuT.

B5 Haliante pamnaroHans AC napannenorpamma ABCD,
€C/IN CTOPOHbI KBaAPaTHbIX KNETOK paBHbl 1.

B6 MomelleHne ocsewaeTcas ¢oHapéM ¢ ABYMSA

B7 Haliaute KopeHb ypaBHEHMUA Iog il 49 = 2. Ecnv ypaBHeHMWe nmeeT 6osee 04HOMO

_/

KOpPHA, B OTBETE YKaXXUTe MEHbLLMIA U3 HUX.

B8 soxosbie CTOPOHbI PaBHOBEAPEHHOTO TPEYronbHUKa

paBHbl 50, ocHoBaHue paBHO 60. Halaute paguyc
OMMUCAHHOM OKPY»KHOCTU 3TOrO TPEYro/IbHUKA.
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B9 Ha pucynke wmsobpawen rpadmk y = f'(X) — npoussogroii dyrkumm f(X),
onpeneneHHon Ha uHTepBane (-6;6). HaianTe KOIMYECTBO TOYEK, B KOTOPbIX KacaTesibHas K
rpaduky dyHkummn T (X) napannenbHa npamon Yy = —3X —11 unu cosnagaer c Heil.

B10 Hallgute o6bem MHOrorpaHHWKa, BEPLUMHAMM KOTOPOro ABAAKOTCA Touku A, B, C,
D; npamoyronbHoro napannenenunega ABCDA;B;C;D4, y KoToporo AB=4, AD=3, AA;=4.

YacTtb 2

Omeemom K 3a0aHusam smoli yacmu (B11-B15) aenaemcsa yenoe 4ucao uau
KOHe4Has decamuyHasa 0pobb. Omeem caedyem 3anucameo 8 6aaHK
omeemoe Ne 1 cnpaea om Homepa coomeemcmeyouie2o 3a0aHus, Ha4uHas ¢
nepeoli knemouyku, 6e3 npobenos. Kaxcdyo yugpy, 3HaK MUHYC U 3anamyro
nuwume 8 omOAenbHoli KIeMo4Ke 8 coomeemcmeuu ¢ NpueedéHHbIMU 8 BaaHKe
06paszyamu. EQUHUYbI U3MepeHUs NUCamMb He HYHCHO.

g(x-10)

B11 Haitgure sHauenme sbipakenns —————2  ecam g(x) =11"

g(x-11)

o o 2
B12 nnockuii 3aMKHYTbIA KOHTYp naowaapto S=0,5 m” HaxoguTCcA B MarHUTHOM noe,

MHAYKUMA  KOTOpPOro  paBHOMEpPHO Bo3pactaeT. [lpM  3TOM  COMMacHO  3aKOHY
3N1EKTPOMArHUTHOM MHAYKLUMK Dapasen B KOHType noasasetca IAC MHAYKLMK, 3HaYeHMe

KOTOPOi1, BblpaxeHHOe B BO/bTax, onpenenserca Gopmynoin & = aScosa , rae a0 —
OCTPbIA YyroN Mexay HanpasAeHUMEM MArHUTHOrO MoAA W NeprneHAMKYNAPOM K KOHTYpY,

a=4-10" Tn/c — noctosHHan, S — niowaab 3aMKHYTOrO KOHTypa, HaxoAsuieroca B
MarHuTHOM none (8 m>). Mpy KaKoM MUHUMaNbHOM yrne & (B rpagycax) 3AC MHAYKUUN He
6yaeT npesbIWaTh 10* B?
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B13 o6vem NpPaBUNbHOMN YeTbIPexXyrosbHoOM S
nupamunabl SABCD paseH 12. Touyka E —
cepeanHa  pebpa SB.  Haliaute  obbem
TpeyrosbHoM nupamuapl EABC.

B14 dene Hago pewntb 133 3agaun. ExeaHeBHO OH pellaeT Ha OAHO U TO Ke
KOMIMYECTBO 3aAay 60/blle No CpaBHEHUIO C NPeablaAyLMM AHeM. M3BeCcTHO, YTO 3a NepBblii
neHb ®eaa pewwnn 7 3agay. Onpeaennte, CKONbKO 3aday pewnn ®eaa B nocneaHuin AeHb,
€C/IM CO BCEMM 3aZ.a4aMM OH CrpaBuCA 3a 7 AHeN.

B15 Hangute TOYKY MaKcMmMmyma

YHKUMM

y = (4Xx—6)cosx —4sin X +10 npuHagnexalyto npomexyTKy (0;%) .

Ansa 3anucu peweHuli u omeemoe Ha 3a0aHus C1-C6 ucnonwv3yiime 6aaHK
omeemoes Ne 2. 3anuwume cHa4yana Homep 8binosaHAemoz0 3adaHus (C1, C2 u
m.d.), a 3amem nosnHoe 060cHOBAHHOE peuieHUe U omeem.

C1 a) Pewnre ypasHenne l0g, (3sin x —cos x) + log, (cos x) =0

. 37
6) HainguTe Bce KOPHM Ha MPOMENKYTKE 0;?

C2 8 nupamumae SABC pebpa SC, BC u AC paBHbl COOTBETCTBEHHO , 3 n 4. U3BecTHO,

yto yron ABC Tyno#, pebpo SC nepneHAMKYAAPHO K NJIOCKOCTM ocHoBaHus ABC, a paguyc

OKPYKHOCTU, ONUCAHHOW OKO/O TpeyronbHWKa ABC paBeH \/_ . Haiiti nnowapp ceyeHus

nMpammnapbl MAOCKOCTbIO, MPOXOAALWEN 4Yepe3 BeplmHy S, TOUKYy nepecevyeHus meauaH
TpeyronbHuKa ABC 1 LeHTP OKPYXKHOCTU, BNMCAHHOM B 3TOT TPEYrO/IbHUK.

© alexlarin.net 2014

TpeHnpoBoYHbIM BapmnaHT Ne 59

C3 Pewwnte cncremy HepaBeHCTB

25¢% _30.5¢ 4523 >,
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120

C4 OKpYKHOCTb paguyca F C UeHTpom Ha ctopoHe AC TpeyronbHMKa ABC KacaeTcA

cTopoH AB n BC, paBHbIx cooTBeTcTBEHHO 10 1 24.
a) JoKaxKunTe, 4To TPeyroNbHUK ABC —NpAMOYro/ibHbINA.
6) HaliauTe BbICOTY, ONYLLEHHYIO U3 BEPLIMHBI MPAMOTO yraa TpeyroabHuka ABC.

C5 Haiiti Bce 3HaueHMn napameTpa @, NPU KaKLOM M3 KOTOPbIX HEPABEHCTBO
4 T V2
E(XZ —ax) —3 < sin(x® —ax) + cos| 2x* — 2ax + n

BbINO/IHAETCA ANA BceX X M3 OTpesKa [72';27Z]

ce HaTtypanbHble  uucna M n K oTanyatoTca  nepectaHoBKoM  umdp.
JoKasaTtb 4To :
a) cymma unop ymcna 2M paBHa cymme umdp ymcna 2K;
6) cymma umdp uucna/, pasHa cymme umdp uucna’/,  (ecau M um K u4éTtHbl);
B) cymma umdp ymcna 5M pasHa cymme umop umcna 5K.
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