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Ix3amenauuoHHasi padora no MATEMATHUKE

IIpo¢uiibHbIi YPOBEHb

HNHceTpykuys 1o BbINOJIHEHHIO PA0OThI

OK3aMeHallMOHHass paboTa COCTOMT W3 JIBYX YacTeH, BKIIOYAIONIUX B cebd
19 3amganmit. Yacts | comepxut 8 3amanuii 6a30BOr0 YPOBHS CIOXHOCTH C KPaTKUM
oTBeTOM. YacTb 2 coepkKUT 4 3aaHKsI OBBIILIEHHOTO YPOBHS CIOXKHOCTU C KPATKUM
OTBETOM U 7 3a/laHul OBBIIIEHHOI'0 ¥ BBICOKOT'O YPOBHEH CII0KHOCTH C pa3BEPHYTHIM
OTBETOM.

Ha BpInonHeHHe 5K3aMEHAIMOHHON paboThl O MaTeMaTHKe OTBOAMTCS 3 4daca
55 muHyT (235 MUHYT).

OtBeThl K 331aHMsAM 1—12 3anuCHIBAIOTCS MO NMPHUBEAEHHOMY HIDKE 00pasny B
BUZIE€ IEJIOTO YHCIa WM KOHEYHOH AecATH4YHOH npobu. Umcna 3amummure B TONA
OTBETOB B TEKCTE pabOTHI, a 3aTeM IepeHecuTe UX B OaHk oTBeToB Ne 1.

Oreer: =08 n-0.,8

[Tpu BemonHernn 3agannii 13—19 tpebyertcs 3ammcars MOTHOE PEIIeHNe U OTBET
B OnaHke oTBeToB No 2.

Bee 6manxu EI'D 3amonHsroTcs ApKUMH 4E€pHBIMH depHMIaMHU. Jlomyckaercs
HCIONB30BaHKE TeIEBOH, UM KalUIUIAPHOH, WU IEPbEBOH pyUeK.

IIpn BBIMOTHEHUHU 3aJaHUA MOXKHO IOJH30BaThCA UYEPHOBHUKOM. 3amuCH B
YEPHOBHKE, a TAK:Ke B TEKCTe KOHTPOJbHBIX H3MEPHTENbHBIX MATEPHATIOB He
YUYUTHIBAIOTCSA MPH OLlEHUBAHUU PadoThI.

Bamnel, moxydeHHele Bamm 3a BBIIOMHEHHBIE 3aaHUS, CYMMHPYIOTCS.
[MocrapaiiTech BBHINOJHUTH KaK MOXHO OOJblle 3aJaHWii M HaOpaTh HauOoIblIee
KOJIMYECTBO 0asuIoB.

[Tocne 3aBepmieHNs paOGOTHI MPOBEPHTE, YTOOBI OTBET Ha Ka)I0€ 3alaHUE B
6nankax orBeToB Nel u Ne2 ObLT 3anMcaH 1O/ IPABWIBHBIM HOMEPOM.

Kenaem ycnexa!

CnpaBo4Hble MaTepHaJIbl

2a =1

sin®a + cos
sin2a =2sina -cosa
cos2a =cos’ a —sin’ a
mEAQ +mvnmEQ -cos f+cosa -sin

cos(a + f)=cosa -cos f—sina -sin
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Omeemom K 3a0anusam 1-12 aensemcs yenoe 4ucio unu KOHeUHAA 0eCAMUYHAA
0poob. 3anuuiume YuC10 6 no1e OmMeema ¢ meKkcme padomal, 3amem nepeHecume
e20 6 BJIAHK OTBETOB N 1 cnpasa om nomepa coomeemcmayouezo 3a0anus,
Hauunasa c nepeoil knemouxu. Kadxicoyo wugppy, 3nax «munycr u 3anamyro
nuwiume 8 OmMOeIbHOI Klemouke 6 COOMEEMCMEUU ¢ NPUGCEOEHHBIMU 6 DIAHKE
obpasyamu. Eounuysl usmepenuil nucamoy ne HydHCHO.

Yacrs 1

Ilera mHa »SneKTpUUYECKMA dYalWHWK ObuTa TOBBIMIEHAa Ha 24% ®W COCTaBMiIa
2480 pyomneii. CkompKO pyOJIei CTOMI YailHUK 10 TTOBBIIICHHS IECHBI?

OrTBerT:

[pu BrrOUeHNN (hoHapHKa OaTapeika MOCTETIEHHO pa3psHKAaeTCs, M HallPsHKCHUE B
IeKTpudeckol nenu (oHapuka mamaer. Ha rpaduke mokasaHa 3aBHCHMOCTh
HaNpsDKEHUS B IIeNH OT BpeMeHH paboTel (oHapuka. Ha ropusoHTanbsHONW ocH
OTMEUEHO BpeMs IociIe BKIOUCHNS (poHApHKa B yacax, Ha BEPTHKAIBHON OCH —
HampspkeHue B BoabTax. Onpenenure mo rpadyky, 4epe3 CKOJIBKO YacoB IOCIIE
BKITIOUEHUS (pOHApHKa HaNpsDKEHHE B MU YIaaeT 10 | BOIbTa.
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! Ha xmetuaToit Oymare c pasmepom KiIeTkH 1x1
n300paxkén tpeyronbuuk ABC . Haitnure mmuny C

€ro MCauaHblI, E@OWGD@EZO& 13 BEPHINHBL C.

OrTBerT:

B copeBHOBaHMAX MO TOJKAHMIO SAAPA yUACTBYIOT CHOPTCMEHBI M3 YETHIPEX CTPaH:
6 n3 BenukoOpurannu, 2 u3 Opannun, 4 w3 ['epmanny u 3 u3 Uramuu. [lopsaok, B
KOTOPOM BBICTYTIAIOT CIIOPTCMEHBI, OTIpeaemsercs xkpeduem. Haiinnure BepoITHOCTh
TOTO, YTO CIIOPTCMEH, KOTOPBIH BBICTYIIae€T TIIEPBBIM, OK&XETCS U3
BenukoOpuranum.

OrtBerT:

. Pemmre ypaBHenme V—14 — 9x = —x. Eciu ypaBHeHHe mmeeT Ooyiee OTHOTO

KOpHS$, B OTBETE 3alHUIINTE MEHbLINHN U3 KOPHEl.

OrtBeT:

_M_ UYetsipexyronsHuk ABCD BIucaH B OKPYXKHOCTb.  Yrom ABD paBen  53°,
yrosn CAD pasen 56°. Haitnmute yron ABC. OTBeT maiiTe B rpaaycax.

B

OrTBerT:

©2020 TromeHcKuit 061aCTHON rOCyIapCTBEHHbIH MHCTUTYT Pa3BUTHS PETHOHAIBHOTO 00pa3oBaHUs
KonupoBanue He 1omyckaercsi

PernonanbHas oneHka kadectsa odpaszosanus 2020 r. MATEMATUMKA (npodunbHslii ypoBens) 11 kmace (1154 - 4/6)

. Ha pucynke u306paxén rpadux Gyskmmu y = f (X) — IpOM3BOIHON (YHKIIMH,
onpenenaeHHoi Ha uHreppane (—5;5). HaliiuTe KOMMYECTBO TOUEK MaKCUMyMa
¢bynxoun f(x), npuHaaIexanryo orpesky [—3; 4].

] Ya 1 [
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OrtBer:

H ITnomans NOBEPXHOCTH TeTpa’apa paBHa 2. HaiiimTe muomiags MOBEPXHOCTH
MHOTOTPAHHHKA, BEPIIMHAMU KOTOPOTO SBISIOTCA CEPEAMHBI pEGEp TaHHOTO
TeTpaspa.

OrtBerT:

_ He 3a6y0bme nepenecmu éce omeemsul 6 61anK omeemos Nel.

Yacrtp 2

V50 cos? o _ V50 sin? oz

_M_ Haiinure 3HaueHue BbIpakeHUs 8 8 .
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B poseTky a5eKTpoceTH MOAKIIOYEHA 3JIEKTpUYEcKas NyXOBKa, CONPOTHUBICHUE
KOTOPOIf cocTaBisieT R, =72 Owm. [lapannensHo ¢ Hel B po3eTKy MpeAnoaaraeTcs
MOAKIIOYUTE 3JIEKTPOOOOTpEBaTeb, CONPOTUBIEHHE KoToporo R, (B Om). Ilpu
apaJuIeNIbHOM CONIPOTUBIICHHUH ABYX HJIIEKTPOIPHOOPOB C CONPOTUBICHUAMH R, U

R,R
R, MX oOliee CONPOTHBIEHHE R BBIUMCISIETCS IO (hopmyIe wnlhﬁ

+

1 2
HOPMAJIBHOTO (DyHKIMOHUPOBAHUS 3JIEKTPOCETH O0Iee CONpPOTHBICHUE B HEH
IOKHO ObiTh He MeHbme 18 Owm. Ompenenute HaWMEHbBIIEE BO3MOXKHOE
COIPOTHBIIEHHE 3JeKTpooborpesareins. OTBET AaiTe B OMax.

OTBerT:

IOns u Yns nponanslBatoT rpaaky 3a 6 MUHYT, a OfHa Y — 3a 42 MUHYTHL. 3a
CKOJIBKO MUHYT IpomnajnblBaeT rpsaaky ogxa lOna?
Ortser:

H Haiinute TOUKy MakcuMyMa QyHKIHH y = Amtm —12x +_mv. et

]

]

OrtBer:

He 3a06y0bme nepenecmu éce omeenul é 61aHK omeenoe Nel ¢ coomeemcmeuu
€ UHCIMPYKUUEll N0 6bINOTHEHUI0 PAOONIbL.

IIposepvme, umoobl Kajcowlii omeem Obll 3ANUCAH 8 CHPOKE C HOMEPOM
CcoOmeemcmayuiezo 3a0anus.

OTBETOB M 2. 3anuwiume cHauana Homep 6vinonnaemozo 3aoanusn (13, 14
u m. 0.), a 3amem noaHoe 000CHOGAHHOe peuienue u omeem. Omeemul
3anucwvleaiime 4émKo u pazoopuueo.

/Jna 3anucu pewenuii u omeemos na zaoanua 13—-19 ucnonwvsyiime BJIAHK

a) Pemmre ypaBHenue 2sin’ x—2v/2 cosx+1=0.

0) Ykaxute KOpHH 3TOr0 YpaBHEHHS, TPUHAIEKAIHE OTPE3KY ﬁ%la%

Panuyc ocHoBanus KOHyca ¢ BepIInHOM S paBeH 11, a ero BeicoTa paBHa 7. Touku
A v B nexar Ha OKpY>KHOCTH OCHOBaHHsI KOHYCa, IPUYEM ILIOIIAAb TPEyTroIbHUKA
ABS paBHa 85.

a) Jlokaxxute, 4T0 LASB =90°.

6) Haiimure yrom Mexay INIOCKOCTBIO ABS 1 IIIOCKOCTBIO OCHOBAaHHS KOHYCA.
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Touka O — nentp BnucaHHoH B TpeyroiabHUk ABC okpyxnoctu. Ilpsmas BO
BTOPUYHO IIEPECEKAET ONUCAHHYIO OKOJO 3TOT0 TPEYIOJIbHUKA OKPY>KHOCTH B
Touke P.

a) loxaxute, 9T0 LPOA=ZPAO.

6) Haiigute mnomans TtpeyronbHuka APO, eciau paguyc ONHMCaHHOH OKOJIO
TpeyroiapHUKa ABC OKpYXKHOCTHU paBeH 8, £LBAC =75° ZABC = 60°.

B wurone mmaHWpyeTcs B3SATh KpeAWT B OaHKe Ha cymMMmy 28 MiH pyOnei Ha

HEKOTOPBIH CPOK (1I€70€ YHCIO JIET). Y CIOBHE €ro BO3BpaTa TaKOBbI:

— KaXIBI sSHBaph IONT BO3pacTaeT Ha 25% MO CpaBHEHHIO C KOHIIOM
HIpeAbIAYILEro rojaa;

— ¢ (heBpaIA IO MIOHB KaKJIOT0 T0/1a HEOOXOIMMO BBIIUIATHTE YacTh JI0JITa;

— B HI0JIE KaXK/I0T0 I'0/1a JOJIT JIOJDKEH OBITh Ha OIHY U TY XK€ CyMMY MEHBIIIE 10JITa
Ha HMIOJIb MPEIBIIYIIETO TOa.

Uemy Oyner paBHa o0Inasi CyMMa BBIIIIAT MOCJE MOJHOTO IOTAIICHUS KPeauTa,

€CJIM HanOOJIBIIHIA TOJJOBOH TIATEX COCTaBIsIeT 9 MITH pyOeii?

(Cauraiite, 9T0 OKPYTIEHHS IIPH BEIYUCICHUH IIATEXEH HE TPOU3BOIAATCS)

Emmwﬂseo BCE 3HAUEHMS a, IPU KaKJIOM U3 KOTOPHIX YpaBHEHUE

sin3x +asinx =0

o T
He UMEET KOPHEHU Ha MHTEpBAJIC ?WMW.

H B smuke nexut 87 (GpPyKTOB, Macca KakAOrO M3 KOTOPBIX BBIPAYKACTCS LICIIBIM

YHCJIOM TPaMMOB. B simuke ecth X0Ts ObI iBa ppyKTa pazIMIHON MacChl, a CPeIHSIS
Macca Bcex QpykToB paBHa 100 r. Cpennsis macca (QpyKTOB, Macca KaxIOro u3
koTopbix MeHblie 100 1, paBHa 94 r. Cpenusst Macca GpyKTOB, Macca KaxJI0ro u3
koTopsIX Ooubie 100 T, paBHa 127 T.

a) Moryio 1 B SIIMKE OKa3aThCs MOPOBHY (pykToB Maccoit menbiie 100 r u

¢$pyxToB Maccoii 6oabme 100 r?

6) Moro 14 B SIIIUKE 0Ka3aThCsl MEHbIIIE 9 GPYKTOB, Macca KaXXJJ0ro U3 KOTOPBIX

paBua 100 r?

B) Kakyto Han0oJIbI1y0 Maccy MOXKET HMETh PPYKT B ATOM SLIHKE?

Ilposepvme, umobvl Kadxscovlii omeem Obll 3aANUCAH PAOOM C HOMEPOM
COOMEemcmeyu|ezo 3a0anus.
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