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Enunnblii rocygapcrBennslii 3x3amen no MATEMATUKE

IIpopunibHbIi YPOBEHD
OO0pa3sen peajibHOr0 BAPHAHTA

I/IHCprKIII/IH 110 BBIITOJTHCHHUIO paﬁoTbI

Dx3aMeHannoHHast paboTa COCTOMT M3 IBYX YacTel, BKIIOYAIONIUX B
cebs 19 3amanmit. Yacth 1 conepxut 8 3amanuii 6a30BOT0 YPOBHSI CIOXKHOCTH
C KpaTkuM OTBeToB. YacTh 2 comepUT 4 3aJaHusl MOBHILIEHHOTO YPOBHS
CIIO)KHOCTH C KPaTKUM OTBETOM W [ 3a/JaHusl MOBBIIIEHHOTO M BBICOKOTO
YPOBHSI CIIO)KHOCTH € Pa3BEPHYTHIM OTBETOM.

Ha BeimosHEeHWe 93K3aMEHAIIMOHHOW pPabOTBHI 1O MaTeMaTHKe
otBoauTcs 3 yaca 55 MunyT (235 MHUHYT).

OtBeTHl K 33maHusAM 1-12 3amuchIBarOTCS B BUJE LEIOTO YHCIA WA
KOHEYHOH AecATHYHON apoOu. Umncrna 3amummTe B TOJS OTBETOB B TEKCTE
paboTHI, a 3aTeM NepeHecuTe B OJ1aHK 0TBeTOB Ne 1.

[Ipu Bemomunenun 3amannii 13—19 Tpebyercss 3ammcaTh MOIHOE
pemieHre u oTBeT B OnaHke oTBeToB Ne 2. Bcee Omanku EI'D 3amomustorcs
SIPKMMH 4YE€pPHBIMM 4YepHWIaMH. JlOIyCKaeTcs HCIOJIb30BAaHUE TEJIEBOM WU
KanwuIsIpHOW pydku. Ilpyu BBIIONHEHMM 3aJaHUl MOKHO I10JIB30BAaThCS
YEepHOBUKOM. 3allMCH B YEPHOBHKE, a TaKKe€ B TEKCT€ KOHTPOIBHBIX
W3MEPUTENFHBIX MAaTepUalioB HE YUYUTHIBAIOTCS IMPH OIICHUBAHHU PaOOTHI.
bannbl, momyuennsle BamMu 3a BBIONIHEHHBIE 33JaHUA, CYMMHPYIOTCS.
[locrapaiitech BBIIOTHUT, KaK MOXHO Oojbllle 3afaHWii W HaOpaTh
HauOosbpiee KomudecTBO OamnoB. Ilocnme 3aBepmieHns paboOTHI MPOBEPHTE,
YTO OTBET Ha KaXKJoe 3azaHue B OiaHkax orBeToB Ne 1 u Ne 2 zammcaH mon
MIPaBUJIBHBIM HOMEPOM.

KEJIAEM YCITEXA!
CnpaBo4Hble MaTepHaIbl

sina+cos’o =1
Sin2a. = 2sino.cosa.
C0S 20, = cos’ 0. —sin’ a
sin(a+pB) =sinocosP +cosasinf

cos(a+p) = cosacosp—sinasinf
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OtBeToM K 3aganusiM 1-12 sBIAETCA IETI0€ YHUCIIO0 WIM KOHEYHAst AECATHIHAS IPOOB.
3amumnTe YUCIIO B TIOJIE OTBETA B TEKCTe paboThl, 3aTeM nepeHecute ero B BJIAHK
OTBETOB Nel cmpaBa oT HOMepa COOTBETCTBYIOIIETO 3aaHUs, HAUWHAS C MIEPBOit
kneroukn. Kaxayro nudpy, 3HaK «MHHYC» W 3aIATYI0 IHIINTE B OTAEIBHOHN
KkjeTouke. ENMHUIBI H3MepeHns MUcaTh HE HYXKHO.

Yacrs 1

1. Jlng npuroToBIEHHUs BUIIHEBOTO BapeHbs Ha 1 KI' BUIHU HYXKHO
1,5 kr caxapa. CKOIbKO KHIOIPaMMOBBIX YIAaKOBOK caxapa HYKHO
KYIIUTh, YTOOBI CBAPUTH BAPEHbE U3 2/ KI' BUILHH?

2. Ha rpaduke mokazaH mpouecc [rc .
pazorpesa JIBUTATEIIS JIETKOBOTO | B
ABTOMOOWIIS. Ha ocu abcIuce | w |
OTKJIQJIbIBACTCS  BpeMsi B  MHUHYTax,
MpoIIeaIIee OT 3amycKa JBUraTens, Ha |#t
OCH OpAMHAT — Temieparypa asurarens | [, . 1., .
B rpamycax Llembcusi. Ompenenure 1O o
rpaduKy, CKOIbKO MHHYT JBMTaTejb Harpesaics oT Temrmeparypsl 60

rpaaycos C no Temneparypst 90 rpaxycos C.

3. Haiinure cpenntoro nuuuio Tpanemun ABCD,
€CIIM CTOPOHBI KBAIPATHBIX KJIETOK PaBHBI 1.

4. B cOPeBHOBaHUAX T10 TOJKAHHIO SIpa YIAaCTBYIOT 3 CHOPTCMEHA
u3 Makenonun, 8 cnoprcmenoB u3 Cepbuu, 3 CHOPTCMEHA W3
Xopeatuu u 6 — wn3 Crnosenun. ITopsmok, B KOTOPOM BBICTYIIAOT
CHOPTCMEHBI, ompenensercs xpebueM. Haiiaute BeposSsTHOCTH TOTO,
YTO CHOPTCMEH, KOTOPBIM BBICTYNAECT IIOCIEIHUM, OKAXETCA W3
CepOun.

Bce MaTCpHraJIbl MOJYUCHBI U3 OTKPBITHIX UCTOYHUKOB U HY6J'II/IKyIOTCH ITIOCJIC DK3aM€Ha B O3HAKOMUTCIBHBIX HEIAX
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5. HaiiauTe kopeHs ypaBHeHuss /34 + 2X =6.

6. Otpesku AC u BD — nnamerpsi okpyxkuocTH

¢ neatpom O. Yron ACB pasen 38’. Haiiaute yron
AOD. Otser naiite B rpagycax.

7. Ha pucynke wu300paxéH rpadux ; '
byHKIIIN Y = f (X) U JIBEHAJLATh TOYEK Ha :
ocn abermce: Xy, Xp, Xgyeey Xppo B cKOMBKHX M3 |

OTHUX TOYCK IIPOU3BOJAHAs (1)YHKLII/II/I f(X) .

oTpuIaTeabHa’?

8. Haiigute 00bEM MHOTOrPaHHUKA, BEPUIMHAMH KOTOPOTO
spnsiorca Toukun A, B, C, A mpaBumbHOl TpeyronabHoi MpH3MEI
ABCAB,C;, mmomans ocHoBaHus KoTOpoii paBHa 2, a OOKOBOe
pebpo pasHoO 3.

Yacrp 2

) 3
9. Haiimure tga, ecmm SIN@=——— u ae| m,—

J26

10. Haxopsmmiics B BOJAC BOJOJIA3HBIA KOJIOKOJI, COJEPIKAITHIt
v =2 mons Bo3myxa npu jasnennd P, =1,5 armocdepsr, MemtenHo
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OIYCKalOT Ha JHO Bojgoéma. [Ipu 3TOM MPOUCXOTUT U30TEPMHUECKOE
ckatue Bo3ayxa. Pabora, coBepiiaemasi BOJOH MpH CXKAaTHH BO3AyXa,

ONpENENSeTcs  BBIPAKEHHEM A=avTlog, Py (Ix), rme
P

o =5,75 — mnocrosunas, | =300 K— rtemmneparypa Bozmyxa,

P, (atM) — Ha4YanbHOE JaBiIcHUE, a [J, (aTM) — KOHEYHOE JaBJICHHE

BO3/yXa B KOJIOKOJIE. J[0 KaKOro HanGOIbLIEro NaBICHUs [), MOXKHO
cKaTh BO3JlyX B KOJIOKOINIE, €CIIM HPH CHKATHM BO3AyXa COBEPIIAETCS
pabora ue 6omee uem 6900 [[:x? OTBer npusenute B arMochepax.

11. MotopHas noaka mpomuia npotus tedenus peku 140 km u

BCPHYJIaCb B IIYHKT OTIIPpABJICHUS, 3aTPATUB Ha O6paTHBII7I IIyTh Ha 4
yacoB MeHbIIe. Haiinure CKOpPOCThb TCUCHHUA, €CJIIM CKOPOCTH JOAKHU B

HETOABUKHOM BOJIC paBHA 12 xm/u. OtBer maiiTe B KM/4.

12. Haiinmute Touky MUHUMYMa QyHKIIMH Y = (X + 16) e* 1

Jnst 3anucu perienuii u oTBeToB Ha 3amanus 13-19 ucnomns3yiite BJIAHK
OTBETOB Ne2. 3anummre cHauaina HOMep BHIMONHIEMOTo 3aaanus (13, 14
U T.JI.), a 3areM TI0JHOe OOOCHOBaHHOE pemieHne W oTBeT. OTBETHI
3alUChIBaiiTe YETKO U pa30opUHBO.

13. a) Pemmre ypaBHeHue
3 .
2cos’ T +sin2x=0

6) Haiinute Bce KOpHM 3TOro ypaBHEHHUs, NpUHAJJIekKalllne

3n
IPOMEKYTKY —37t; — 7

Bce MaTCpHraJIbl MOJYUCHBI U3 OTKPBITHIX UCTOYHUKOB U HY6J'II/IKyIOTCH ITIOCJIC DK3aM€Ha B O3HAKOMUTCIBHBIX HEIAX
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14. B npasunpHON uerhipexyrombHoil mupamuge SABCD
CTOpOHa OcHOBaHuUs paBHa 0, a GokoBoe pedpo SA pasno 5. Ha pebpax
AB u SB ormeuens! Touku M u K coorsercrsenno, npuuem AM = 2,

SK=1.

a) Jlokaxure, uro mmiockocte CKM nepnenauxynspna
mwiockoct ABC.

6) Haiinure 06ném nmupamunsr BCKM.

15. PemmTe HEpaBeHCTRBO:

x*log,,, (9 - x) < log, (x2 —18x + 81).

16. Ha ctoponax AB, BC u AC tpeyronsnuka ABC ormeuens
toukn Cq, Ay u By coorsercreenno, npuuem AC,: CiB=7:12,
BA1 : A1C =3: 1, ABl . B]_C =3:4. OTtpes3ku BB]_ 1 CC]_
nepecekarorcs B Touke D.

a) Jokaxute, 4TO
HapauIeIorpaMMm.

6) Haiimure CD, ecim orpesku AD u BC nepnenmuxynspusi,
AC =21, BC=16.

YCTBIPEXYTOJIbHUK

17. B mone 2017 ronma nnanupyercs B3aTh KpeauT B OaHKe Ha
IATh JIET B pasMepe S Thic. pyoieil. YCIoBus ero Bo3Bpara TaKOBBL:

* KaXbIi SHBaphb NOJNT Bo3pactaeT Ha 25% mo cpaBHeHHIO C
KOHIIOM TIPEIBIIYIIETO IO/1a;

* ¢ (eBpals 1O HIOHb KaXKIOTO rofa HEoOXOAMMO BBIIATUTE
4acTh J0JIra;

« s mone 2018, 2019 u 2020 rr. monr ocraéres paBHBIM S THIC.
pyOneit;

« ppitatel B 2021 u 2022 ropax pasust o 625 Tric. py6neii;

ADAB; -
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« x uromo 2022 rona nonr Gyzer BhIIIaYeH TOJHOCTBIO.
Haiinute 0611yI0 CyMMy BBIILIAT 3a HATH JIET.

18. HaiinuTe Bce 3HaUeHHs mapaMeTpa d, MPH KakJJOM U3 KOTOPBIX
CHUCTEMA ypaBHEHUU

log, (64— y*) =log, (64 —a’x")
x>+ y? =2x+8y

HMCCT POBHO JIBa PA3JIMYHbIX PCHICHMA.

19. Ha gocke OBUIO HamMCaHO HECKONBKO  Pa3IMYHBIX
HaTypalbHbIX YMced. DTU yucia pa30Win Ha TPU TPYIIBI, B KAXKA0H U3
KOTOpBIX OKa3aJoch XOTs Obl onHO uucino. K kaxaomy uuciny u3
HEepBOIl IpymHmbl NpUIUCcAIU crpaBy LUGPY 2, K KaKIOMY YHUCITY W3
BTOpOU Tpynmnsl — nudpy 4, a yucia U3 TPEThe TPYIIBI OCTATUCH 0e3
WU3MEHEHUM.

a) Mora u cymMmMa BceX 9THX YHCEN YBEITMUUTHCS B 7 pa3?
6) Morna 11 cyMMa BceX 3TUX YUCEN YBEJINYUThCA B 14 pa3?

B) B kakoe HamOosbliiee 4MCIO pa3 MOTJa YBEIUYUTHCS CyMMa
BCEX ATUX YHCET?

Bce MaTCpHraJIbl MOJYUCHBI U3 OTKPBITHIX UCTOYHUKOB U HY6J'II/IKyIOTCH ITIOCJIC DK3aM€Ha B O3HAKOMUTCIBHBIX HEIAX
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OTBETbDI
1 141
5 3 13 a) —% +7K; 7k;
0) _9_7:; —2m; —3m.
4
3 |3 14 | 1647
4 104 5
5 |1 15 | [-8v2;3v2|u[89).
6 104
7 |7 16 | 11.
8 2 17 | 1925 ThIC. pyOneit
E 8|, 11 o,
s 15 (—oo,—4]u{—z, 0 Z}u[4,oo).
11 |2 19 | a) na.
12 | —-17 0) HET.
B) 102.
36
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