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Enunblii rocyiapcTBeHHbIH 3K3aMeH 110
MATEMATHKE
IIpoduiabHblii ypoBeHb

HHcTpyKnusi Mo BHINOJHEHHIO PadoThI

Ok3aMeHaloHHas paboTa COCTOMT M3 JBYX 4YacTed, BKJIrouaroumx B cebs 19
3aganuii. Yacte 1 comepxut 12 3amaHuii ¢ KpaTKUM OTBETOM 0a30BOTO M IOBBIILICHHOTO
YpOoBHEH ciokHOCTH. YacTb 2 coaepkuT 7 3aJaHnii ¢ pa3BEPHYTHIM OTBETOM ITOBHIIIICHHOTO
U BBICOKOI'O YPOBHEH CIIOKHOCTH.

Ha BrImosHEHHE PK3aMEHAMOHHOW pabOTHI IO MaTEMaTHUKE OTBOJUTCA 3 4yaca 55
MUHYT (235 MUHYT).

OtBeThI K 3a1anusaM 1—11 3amuchIBarOTCS MO MPUBEAEHHOMY HIDKE 00pasily B BUIE
LIEJIOTO YKCIIa MM KOHEYHOM JIecTHYHOM ApoOu. Yucia 3anuimuTe B 10JIst OTBETOB B TEKCTE
paboTHl, a 3aTeM MepeHecuTe ux B OaHk oTBeTOB Ne 1.

-0.8 n-0,8

Ipu BeinonHeHnu 3ananuit 13—-19 tpebyercs 3amucaTh MOJIHOE PEIICHNUE U OTBET B
Onanke oTBeToB Ne 2.

Bee Onmankn EI'D 3amonHsioTcs sipkuMH 4EpHBIMH depHWiIamu. Jlommyckaercs
HCIIOJIb30BAHME T'€IMEBOM WM KAaIMJUIIPHON PYUKH.

IIpy BBINOTHEHWH 3aJaHUH MOXKHO IIOJB30BATHCSI UYEPHOBHUKOM. 3amucu B
YepHOBHKE, A TaK/Ke B TeKCTe KOHTPOJBHBIX W3MEpPUTEJLHBIX MaTepHAIoB He
YYHMTBIBAIOTCSI IPU OLlCHUBAHMH PAdOTHI.

Bannel, nomydeHHsle Bamu 3a  BBINOJNHEHHBIE 3aJaHUsA, CYMMHPYIOTCS.
[TocrapaiiTech BBIIOJIHUTE Kak MOXHO Oouibllie 3amaHuii W HaOparh HauOoJbLICe
KOJINYECTBO OaJlIoB.

[Mocne 3aBepuienus paboOTHI TPOBEPHTE, YTO OTBET HA KaXJ0€ 337aHKe B OJaHKax
otBeToB Nel m Ne2 3amucal noj npaBUIbHBIM HOMEPOM.

Orrper

Kenaem ycnexa!

Cl'lpaBO'-lH])Ie MaTepHuaJibl
sin’a + cos?a = 1
sin2a =2sina - cos a
cos2a = cos? a — sin’ a
sin(fa+ ) =sina - cos B +cos a - sin B
cos(a+ B)=cosa-cos B —sina-sinf

MATEMATUKA. MpodunbHbIi ypoBeHb

TpeHVpoBOYHbI BapuaHT N2 1

Omeemom k 3a0anuam 1-11 asenaemca yenoe uucno unu KOHeuHas oecAMuUYHAs
0po0b. 3anuuiume wucio 6 noje omeema ¢ meKkche pabomel, 3amem nepenecume
ez0 6 BJIAHK OTBETOB N 1 cnpaea om Homepa coomeemcmayionjezo 3a0anus,
Hauunaa c nepeoi knemouku. Kasxcoyrw wyugpy, 3nax «munycy u 3anamyio
nuuwiume 8 OMOENbHOU KlemouKke 8 COOMEEHCMEUU C NPUBECOEHHLIMU 6 ONIAHKe
oopazyamu. Eounuysl uzmepenuii nucampy ne Hy3cHo.

Yacte 1

YeTbIpEXYroIbHUK ABCD BIIMCAaH B . B
okpyxxHocTh. YTom ABD pasen 61°, yron CAD

C

pasen 37°. Haiinute yron ABC. OtBer paiite B P
rpagycax.
Orser: o
Haiinute ckaaspHOe POU3BEIEHNHE BEKTOPOB 23 U b,
eciu 3{3;-5}, b{-6;-1}
Ortger:

N

Hununnp, 06b€M KOoTOpOro paBeH 18, onucaH okojI0 r
mapa. Halimure 06bém mapa.

OT1BeT:

B copeBHOBaHMSAX MO TOJKAHUIO Spa y4aCTBYIOT 3 CIOPTCMEHA U3
Hanuu, 6 uz Hlseunn, 4 3 Hopseruu u 7 uz @unnsuauu. [opsaox,
B KOTOPOM BBICTYIIAIOT CIIOPTCMEHBI, ONIPEENAETCS KpeOruem.
Halinure BepOsTHOCTB TOTO, YTO CIIOPTCMEH, KOTOPBIN BBICTYIACT
MocJeTHUM, okaxkercs u3 Hopeerun

Ortser:

UrpanbHyto kocTs Opocuiiu aBa pasa. Mi3BecTHO, YTO YEThIpPE OUKa HE
BbINAJIM HU pa3y. HaliauTe npu 3ToM yCI0BUM BEPOSITHOCTH COOBITUS
«CyMMa BBITIABIIUX OYKOB OKAXKETCS paBHA 7).

OTBeT:
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1 Gr—6
HaitnnTte KopeHE ypaBHEHHA (E) = 81.

OtBeT:

12sin11°-cos 11°

HafiteTe HaIeHHE BEIPIHEHHA n22e
sin 22"

OtBerT:

Ha pucynke u3obpaxén rpaduk pynkuun y = f ' (X) — mpou3BoaHOM
¢ynkmu f (X), Onpenenénnoit Ha unTepBae (-4;13). Haiinure
KOJIMYECTBO TOYCK IKCTpemyma GyHkiuu T (X), mpuHaaIexKammx
otpe3ky [-3;7]

N =/

o 0 13

¥

\/

-6

OtBerT:

[9 |k nuctounuky ¢ 9JIC E=155 B u BHyTpeHHUM COIIPOTUBIIEHUEM
r= 0,5 OM XOTAT MOJKIIOUYUTH HArPY3KY C CONMPOTHBICHHEM R (B
Owm). Hanpskenue (B B) Ha 3T0ii Harpy3ke BBIYUCISIETCS 1O
ER

dbopmyite Rtr, [Ipn kakOM 3HaYE€HUM CONPOTHUBJIEHUS HATPY3KH
HanpsbKkeHue Ha Hel Oynet paBHo 150 B? OTBet maiite B omax

OtBerT:

TpeHVpoBOYHbI BapuaHT N2 1

Temroxoa cKOPOCTh KOTOPOTO B HETOIBIKHOM BOZIC paBHA 24 KM/4,
MPOXOUT HEKOTOPOE PACCTOSHUE IO PEKE U MOCIE CTOSTHKU
BO3BpaIaeTcs B UCXOTHBINA MyHKT. CKOPOCTh TEUCHHS paBHA 3 KM/4,
CTOSIHKA JUTUTCS 2 yaca, a B MICXOJAHBIA MyHKT TEIMI0XO0/
BO3Bpaliaercs yepes 34 yaca rnocise oTnpanieHus U3 Hero. CKOJIbKO
KHJIOMETPOB MPOXOIUT TEIUIOXO]I 38 BECh peic?

Ortger: .
y
Ha pucynke n3o0paxén rpapuk I
byHKIMN
Buga f (X) = S 2
Haiinure 3nauenue f (10) ] !
_ 0 X

OTtBeT:

Haitaute Touxy MurEMyMa dyarmmm ¥y = z° — 300z + 14.

OtBeT:

He 3a0yobme nepenecmu 6ce omeembul 6 onank omeemos Ne 1 ¢ coomeemcmeuu ¢
uncmpykyueil no eptnonnenuio papomeut. Ilposepome, umoosl Ka)scowvlit omeem
ObL1 3aNUCAH 8 CIMPOKE C HOMEPOM COOMEEMCMEYIOUe20 3A0aHUs.
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Yacre 2

/lna 3anucu pewenuii u omeemosé Ha 3adanua 12-18 ucnonvzyiime BJ/IAHK
OTBETOB A 2. 3anuwiume cnauana Homep 6bIn0AHAEM020 3a0anus (12, 13 u m.
0.), a 3amem noaHoe 000CHO6aHHOe peuieHue u omeem. Omeemul 3anucvleaiime
uémko u pazoopuuso.

(13

a) PenmTe ypaBHeHHe
cos 2z + cos(—z) = 0.

0) YRaXHTe ROPHH 3TOTO YPABHEHHIA. IPHHATISHKAITHE OTPE3KY [— £ — ?:rr] .

Ceuennem npsmoyronbHoro napamienenunena ABCDAIB1C1IDI1

IJIOCKOCTBIO a, cofiepxkaniel npsamyro BD1 u mapaisensHoON npsamoit
AC, sBnsieTcst poMO.

a) Jlokaxxure, uto rpanr ABCD — kBajpar.

0) Haiinure yron mexny mnockoctssmu a 1 BCC1, ecniu AA1 =6, AB =
4.

PemmTe HepaseHeTEO logh (25 — 3:3) — Tlog, (25:- — .'L'E) +12 = 0.

B urosie minanupyeTcs B3sTh KpeIuT B OaHKe Ha CyMMY 7 MJIH pyOJieil Ha
cpok 10 ner. YciioBust Bo3BpaTa TaKOBBI:

— KaXXJbl SHBApb JOJI BO3pacTacT Ha I % IO CPaBHEHUIO C KOHIIOM
MPEIbIAYILEro roja;

— ¢ (heBpaJIs 110 MIOHb HEOOXOMMO BBIIJIATUTH YACTh JI0JIra TaK, YTOObI
Ha Hayajo IO KakJ0ro roja JOJII YMEHbIIAJICS HAa OJHY U Ty e
CYMMY IO CPAaBHEHMIO C NPEABIAYIIIMM HIOJIEM.

Haiinute HaMMeHBIIYI0O BO3MOXHYIO CTaBKy I, €CIIM HM3BECTHO, 4YTO
nocnenHuil miuaréx Oyner He menee 0,819 muH pyOnei

Keagpar ABCD Brmcan B okpyxHocTh. Xopaa CE mepecekaer ero
nuaronans BD B Touke K.

a) Jlokaxxure, yto CK - CE = BC - AD

6) Haiinute ornomenue CK u KE, ecau yron ECD = 75°

TpeHVpoBOYHbI BapuaHT N2 1

HaiiznTe Bee 3HaueHHS IapaMeTpa a, IPH KakIOM 113 KOTOPBIX clcTeMa
[Jr:2+y2 =4 + 2ax — a’
x? = y?

HMeeT POBHO 4 pelTeHtis.

Ha nocke mamicano 30 Pa3JINYHBIX HATYPAJIbHBIX YHCC/I, KaARA0€ H/JIH OKAHIHBACTCA Ha 9, HJIH

4ETHOE, 4 CyMMa Yucel papHa 877.

a) MoxeT i OBITE Ha focke 27 YETHEIX 9HCE?
6) Mosxet nu GBITH Ha JIOCKe POBHO JBa YHCIIA, OKAHYHBAIOIIIXCA Ha 97
B) Kakoe HanMeHRBINee KOMHYECTRO THCET ¢ Mocneaaeii midpoii 9 MokeT ORITE Ha TocKe?

Ilposéepome, umoodvr Kadxcoviii omeem 0bll 3ANUCAH  PAOOM C HOMEPOM
COOMEEm CMEyIou|e20 3a0aHusl.
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