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EAUHbIN rocypaapcTBeHHbI a3K3ameH no MATEMATUKE
TpeHnpoBouUHbIN BapuaHT Ne 375

NpodunbHbIN ypoBEHDb
MHCTPYKLUMA NO BbINONAHEHUIO paboTbl

JK3ameHaumoHHasa paboTa cocTouT M3 ABYX 4acTel, BKAOYawowWwMx B ceba 18
3apaHuin. Yactb 1 copeput 11 3a4aHM ¢ KpaTKMM oTBETOM 6a30BOro W MOBbLILEHHOMO
YPOBHEW CNOXKHOCTU. YacTb 2 coaepKUT 7 3aaHUIN ¢ pa3BEPHYTbIM OTBETOM MOBbLILIEHHOTO
M BbICOKOTO YPOBHEW CNOXKHOCTH.

Ha BbINO/IHEHME 3K3aMeHALMOHHOM pPaboTbl N0 MaTeMaTuKe oTBoAMTCA 3 Yaca 55
MUHYT (235 MUHYT).

OTBeTbl K 3agaHmaAm 1-11 3anucbiBatoTCA NO NPUBEAEHHOMY HUXKe 06pa3uy B BUAeE
L1010 Ynca NN KOHEYHOM AecATUYHON Apobu. Yncna 3anuwmnTe B N0 OTBETOB B TEKCTE
paboTbl, a 3aTem nepeHecuTe B 61aHK oTBeToB No 1.

Orpey: _~0O.8 n-0,8

Mpw BbINONHEHUW 3a4aHMI 12—18 TpebyeTcsa 3anuncaTb NOJHOE PELUEHME U OTBET B
6naHKke oTBeTOB N2 2.

Bce 6naHKkM ElD 3anonHAOTCA APKMUMU YEPHBIMKM YepHunamu. [Jonyckaertcs
MCNO/Ib30BAHUE reNIEBOM UM KAaNUANAPHOMN PYYKU.

Mpu BbINONHEHUM 33[3HUIA  MOXKHO MNONL30BATbCA 4YEPHOBMKOM. 3anucu B
YEepHOBWKE, A TaKXKe B TEKCTE KOHTPO/IbHbIX U3MEPUTE/IbHbIX MAaTEPUANIOB HE YYUTbIBAIOTCA
npw oueHMBaHUM PaboTbl.

bannbl, nonyyeHHble Bamu 33  BbINOJIHEHHble 33faHWA, CYMMMPYLOTCA.
MocTapaliTecb BbINONHUTL KaK MOXHO 6osble 33afaHWM M HabpaTb Haubonbliee
KoanyecTBo 6ansos.

Mocne 3aBepweHuAa paboTbl nposepbTe, 4TOObI OTBET Ha Kaxaoe 3afaHue B
6naHKkax otBeToB Nel 1 Ne2 6bin 3anuncaH nog NpaBuAbHbIM HOMEPOM.

Menaem ycnexa!

CnpasoyHblie mamepuasel

sina +cos” a =1
sin2a =2sina - cos o
cos2a =cos’ a —sin’ &
sin(a+ f8) =sina -cos f+cosa -sin S

cos(a+ ff)=cosa-cos f—sina-sin
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Yactb 1

Omeemom K 3adaHuam 1-11 aenaemca yesnoe 4ucao unu KoHeyHas AecsimuyHas Apobo.
Bo ecex 3adaHusx 4ucna npednosazaromca OelicmeumesnbHoie, ecau omoesnbHO He
yKa3aHO UHOe. 3anuwiume 4uca0 8 Mose omeema 8 mekcme pabomel, 3amem
nepeHecume e2o 8 B/IAHK OTBETOB Nel cnpasa om Homepa coomeemcmeyrouje2o
3a0aHus, Ha4uHasa c nepeoli KnemoyKu. Kaxoyo yugppy, 3HAGK «MUHYC» U 3anamyio
nuwume 8 omdenbHOl Kaemoyke 8 coomeemcmeuu ¢ npueedéHHbIMU 8 b6aaHKe
obpazyamu. EOuHUYbI usmepeHuli NUCAMb He HYXCHO.
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1. Pewwre ypasHeHue 10g202272 X+ 10g2022 (20222 x)=3

OTserT:

2. B kowenbke [flefa Mopo3a NEXWT YeTblpe NATUPY6AEBble MOHETbl M LWeCTb
Aecatupybnesbix. KakoBa BEPOATHOCTb TOrO, YTO, B3AB C/ly4aiiHbiM 06pa3om [Be MOHETbI,
06e oHM oKaxyTca aecatTnpybaesbimun? OTBET OKPYIIMTE 40 COTbIX

OTserT:

3. s cTopoH YeTbipexyronbHuka ABCD, OMMCAHHOMO OKOMIO OKPYHOCTH, BbIMOAHEHbI
cooTHoweHua: AB: BC=3:7, AD : CD =5 : 9. NepumeTp yeTbipexyronbHnka ABCD paseH
2022. HalianTe MeHbLUYO M3 CTOPOH 3TOTO YeTbIPeXyroabHMKa.

OTserT:

4. Bowmcnvre: sin” 1752° +sin? 2022°

OTserT:
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5. Bobicota TpeyronbHoit nupamuasl pasHa 15, a BCe BbICOTbI BGOKOBbLIX rpaHeit,
npoBeAeHHble M3 BepWWHbl NMpamuabl pasHbl 17. Halgute nnowagb OCHOBAHWA
nMpamunabl, €Cnn ero nepumeTp paseH 2022.

OTBerT:

6. Mpaman y=10x+b  ssnsetca  kacaTenbHoii K  rpaduKy  GyHKLMM

y= x* =22x+2022 . Haitaute 3HaueHme koabduumenTa b .

OTBerT:

7. Komnahus «Happy New Year» npogaet cBoto npoAyKuuio no ueHe p = 400 pyb. 3a
eaMHULY, NepeMeHHble 3aTpaTbl Ha MPOM3BOACTBO OAHOW E€AMHWUUBI  NPOAYKLUN
coctaasaoT vV = 200 pyb6., NOCTOAHHbIE pacxodbl KOMMNaHUU f = 500000 py6. B mecsL,
MecayHaa onepaunoHHaa Npubblib KOMMaHUK, BbipaxkeHHaa B pybnsax, BbluMcAAeTcA No
dopmyne A=¢q(p—Vv)— f.Onpegennte HaumeHbLINIH MeCAYHBI 06bEM NPOM3BOACTBA
q (eAVHWL, NpOAYKLMM), NPU KOTOPOM MeCAYHaA onepaumoHHaa npubblib KOMMaHUM
6ynet He meHbLue 202200 py6.

OTBeT:

8. CHeroBuk Ha CKOPOCTHbIX 3/1€KTPOCAHAX OTNPaBWJICA U3 gepeBHM MOpPO3UAKMHO B Ceno
3umHee, Haxogsauleeca B 120 Km oT Mopo3unkuHo. O6paTHO OH Bblexan C TOKN Ke
CKOPOCTbIO, HO Yepes Yac nocse Bblesga octaHoBuAcA Ha 10 muH. [Mocne 3ToM OCTAHOBKM
OH NPOAO/KMA NyTb A0 MOPO3UAKMHO, YBENUUYMB CKOPOCTb 3/EKTpOCaHel Ha 6 Km/u.
KakoBa 6blna nepBOHayanbHas CKOPOCTb (Km/4) CHEroBMKa, ecnu W3BECTHO, 4YTO Ha
06paTHbIN NyTb OH 3aTPaTWU/ CTOJIbKO e BPEMEHM, CKONIbKO Ha MyTb OT MOPO3UIKMHO A0
3umHero?

OTBerT:
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9. Ha pucyHke u30BpaxeH rpaduK  GyHKLUM

kx+a
f(x) =——. Haitgure a. NN
x+b

OTserT: . \

10. U3 awwka, cogepallero 5 HOBOrOAHWMX MOAAPKOB, W3 KOTOPbIX TPU Mogapka ans
Ma/ibuMKOB, a [iBa MoJapKa 4N AeBOYEK, NepeknaablsaioT Haygady 2 nogapKka B Apyroin
ALWMK, coAepKallMii OAMHAKOBOE KOAMYECTBO MOAAPKOB A1 Majbi4MKOB U [EeBOYeK.
HallauTte BEpOATHOCTb TOrO, YTO BO BTOPOM ALLMKE MOCNAE 3TOrO OKa)KeTcsas OAMHaKoBOe
KOMIMYECTBO NOAAPKOB A1A MabuyMKOB M AEBOYEK.

OTserT:

/ 12x% —x> 254
11. Haitgute Hanbonbiiee 3HaueHne dyHkumu: V = ( 2022) Ha
oTpeske [—3;14]

OTserT:
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He 3a6ydbme nepeHecmu ece omseemsol 8 6aaHk omeemose Ne 1 8 coomeemcmeuu ¢
uHcmpyKyueli no ebinosnHeHuro pabomel.

lMpoeepbme, umobbl KaxlObili omeem 6bla 3anNnuUucaH 8 CMPOKE C HOMEPOM
coomeemcmeyiowe20 3a0aHuUA
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Yactb 2

Ana 3anucu peweHuii u omeemos Ha 3adaHusa 12—18 ucnonw3ylime b/IAHK OTBETOB Ne2.
3anuwume cHa4yana Homep 8biNoaAHAEemMo20 3adaHua (12, 13 u m.0.), a 3amem nonHoe
obocHoeaHHOe peweHue u omeem. Omeemol 3anucbigaiime YémKo u pazbopyuso.
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12. A) PewinTe ypaBHeHue

202200s2x _202200sx B

=0
v—2021sin x
. 11z 97
B) HaiiguTe BCe KOPHM ypaBHeHMA, NPUHaANEXKaLIME OTPE3KY | ———; ———
2 2

13. Touka Q CMMMETPUYHA BepLUMHE S NPaBWUIbHON YeTblpexyronbHou nupamuabl SABCD
OTHOCMTENbHO NAOCKOCTM OCHOBaHUA ABC.

A) OokaxuTe, yTo naockoctn SBC M QDA napannenbHsi.

Bb) Hangute pacctoaHne mexay nnockoctamm SBC M QDA, ecan cTopoHa OCHOBaHMA

nupamugsl SABCD paBHa 2, a ee 60kosoe pebpo pasHo /2022 .

(x—2022)"

14. pewwure HepaseHcTBO: log?(x —2022) —1lo -_
&l Voot 000y

+3log, (x—2021) < 24

15.8 asrycte 2022-ro roaa Kasbek InbbpycoBuy AnA CTPOUTENbCTBA pe3snaeHumn Oena
Moposa B Kucnosoacke cobupaetca B3AaTb KpeauT Ha 5 neT B pazmepe 210 mnH. pybnei.
Ycnosusa ero Bo3spaTa TakoBbl:

—KaX4bl AHBAPb 40T BO3PACTAET HA I % MO CPAaBHEHWUIO C KOHLLOM NpeapblayLLero mecaua;
— ¢ ¢eBpana No UAb Kaxaoro roga HeobxogMMo BbINAATUTL OAHMM NIATEXKOM YacTb
[onra;

— B aerycte 2023, 2024 wn 2025-ro roga AOAT ocTaetcA paBHbiMm 210 maH pybnei;
— BbINAaTbl B 2026 1 2027-m roAly paBHbI;

— K asrycty 2027-ro roaa KpeauT [OJKeH ObiTb  MOJHOCTbIO  MOralleH.
Havpgute r, ecam u3BecTHO, YTO O6WMIN pasmep BbINAAT MO MNoraweHuto gonra Kasbeka
9nbbpycosuya coctasut 305 maH pybnei.
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16.8 yeTbipexyronbHuke ELKA gmuaroHanun EK n AL nepneHgmkynapHel ctopoHam AK n EL

cooTBeTcTBEHHO. Npamblie AK u EL nepecekatotca B Touke M, a yron LMK paseH 60°.
A) Ookaxute, uto yron AOE, rae O — Touka nepeceyeHns AnaroHasnei YeTblpéxyrosibH1Ka
ELKA, paBeH 120°.

B) Haitaute gaunHy oTpeska MO, ecan EL = 2022\/5, AK =3EL.

17. Haitgute Bce 3HaueHMA NapameTpa a , NP1 KOTOPbIX ypaBHEHUE

a’=3x*+2ax+2a+8x+1 log_ » 5 x* 4
= e p=—————,
(2x+1): ’ P=37%6 %

MMEEeT POBHO 1 KOpEeHb.

18. fMnepmapkeT, peanusylolwmii HOBOrogHUe TOBapbl, COCTOMT UX 3 OTAEeN0B. B nepsom
oTaene npeacTaBNeHbl HOBOrOAHWE TOBapbl, LEHa Kax4oro uM3 KoTopbix meHble 100
pybneit. CpegHasa LeHa TOBapoB B 3TOM oTaesne paBHa 90 pybnei. Bo BTOpom oTaene
npeacTaBsieHbl HOBOrOAHME TOBApPbl, LleHa KaXKAoOro us Kotopbix 6onblwe 100 pybnei.
CpegHAn ueHa TOBapoB B 3TOM oTaene paBHa 120 pybneii. LeHa Kaxkgoro ToBapa B
TpeTbem oTaene pasHa 100 pybnei. CpeaHAs LeHa BCex TOBAapOB B rMnepmapKeTe paBHa
110 pybnei, a obuiee uncao ToBapos paBHo 200. Bce LieHbl BbipaXKatoTcs LesbiM YUCA0M
pybnei.

A) MoKeT 1 B NnepBom oTaene HbiTb CTONbKO e TOBapOB, CKO/IbKO M BO BTOPOM?

B) MoskeT nun B TpeTbem oTaene 6biTb Ha 14 ToBapoB 60AbLIE, YeM BO BTOPOM?

B) Yemy MoOKeT paBHATbCA Hambosblwas BO3SMOXKHAA NPWU 3TUX YCAOBUMAX LeHa Tosapa B
3TOM rmnepmapkere?
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Mpoeepome, umobbl Kaxdbili omeem 6bin 3anNUcAH pPAOOM C HOMepoM
coomeemcmeaylouje2o 3a0aHus.
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