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Enunblii rocynaperennslii ak3amed no MATEMATHUKE

Bapuant 110

I/IHCprKIIl/ISI IO BBINNOJITHCHHIO paﬁOTl)l

DK3aMeHalMOHHasA paboTa COCTOUT U3 JIBYX YacTel, BKIrouaromux B ce0s 19 3amanuit. Yacts 1
colepXuT 8 3amaHuil 06a30BOTO YPOBHS CIOKHOCTH C KpaTKHMM oTBeToM. YacTe 2 coxmepxur 4
3a7aHus TOBBIIICHHOTO YPOBHS CJIOXHOCTH C KPaTKUM OTBETOM M 7 3aJaHW IIOBBINIEHHOTO U
BBICOKOTO YPOBHEH CIIOKHOCTH C Pa3BEPHYTHIM OTBETOM.

Ha BrInosHEHME dK3aMECHAIIMOHHOW pabOThI O MaTeMaTuke OTBOMUTCA 3 4aca 55 muHyT (235
MHHYT).

OTBeTHI K 3aJaHUsAM 1—12 3amUCHIBAIOTCS 1O MIPUBEAEHHOMY HIDKE 00pasIly B BUJE IIEJIOT0 YUCa
WM KOHEYHOH JecsATUYHOH Apobu. Yucia 3anmumuTe B MONS OTBETOB B TEKCTE pabOTHI, a 3aTeM
nepeHecuTe ux B OaHK oTBeTOB Ne 1.

Omer ~06 - o o 6

Ilpu Bemonnenuu 3amanmii 13—19 TpeOyeTcs 3amucarh MOTHOE PELIEHHE W OTBET B OnaHKe
otBeToB Ne 2.

Bee Gnanku EI'D 3amonHsIOTCS SIPKUMHU 4EPHBIMHM 4YepHUIIAMHU. J{OIyCKaeTCsl MCIOJIb30BaHUE
TefeBOM, KalUIIPHOM WK IepbeBO pyyek.

IIpy BBHIMOJHEHWHM 3aaHUH MOXKHO II0JIb30BAThCs YEPHOBUKOM. 3alHCH B YEPHOBUKE HE
YUYHUTBIBAIOTCSI I OLICHUBAHHU PabOTHI.

Bannel, nomyuenusie Bamu 3a BeinosHeHHBIE 3a1aHus], cyMMHpYOTCs. [locTapaiiTech BHITOJTHUTD
KaK MOYKHO OOJIbIlIe 3aJaHu1 1 HaOpaTh HAaHOOJIbIIEe KOJTMYECTBO OAJIIOB.

Menaem ycnexa!

CnpaBouHble MaTepuanbl
sinfa+cos?a=1
sin2a =2sina-cosa
cos2a = cos?a —sin*a
sin(a+ B) =sina-cosf +cosa-sinf

cos(a+B) =cosa-cosB —sina-sinf
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Yactb 1

Omeemom K 3adaHuam 1-12 aensaemca yesnoe 4Yucso Uuau KOHevYHas decamuyHas 0pobb.
3anuwume 4ucno e nose omeema 6 mekcme pabomel, 3amem rnepeHecume e20 8
B/IAHK OTBETOB Ne 1 cnpasa om HoMepa coomeemcmayrouje2o 3a0aHus, HAYUHAA €
nepeoli KnemoyKu. Kaxcoyio yugpy, 3HaK «K MUHYC» U 3anamyio nuwume 8 omoenbHol
K/lemoyKe 8 coomeemcmeuu ¢ npueedéHHbIMU 6 6aaHke obpasyamu. EOUHUYbI
usmepeHuli nUcamo He HyXHoO.

B yHHBepCHTETCKYIO0 OMOIHOTEKY MPUBE3NH HOBBIC YUEOHUKH [UIs ABYX KypcoB, o 280
LITYK A7 KaKJO0T0 Kypca. B KHmkHOM mikady 7 mOJI0K, Ha KaXI0H MOoJIKe moMentaeTcs 25
yueOHuKoB. Kakoe HamMmeHbIee KOJMMYECTBO IMIKagoB MOTpedyercs, YTOOBl B HHX
Pa3MecTHUTh BCE HOBBIE YUEOHUKHU?

Ortsert:

Ha pucynke noka3aHo u3MeHeHHE TEMIIEPATYPhl BO3TyXa Ha NPOTKEHUH TPEX cyToK. I1o
TOPU30HTAIN YKA3BIBACTCS 1aTa U BPEMsI CYTOK, 10 BEPTHKAIN — 3HAUCHUE TEMIIEPaTyphl
B rpanycax Llenscus. Onpenenure Mo pUCyHKY HaMMEHBILYIO TeMIlepaTypy Bo3ayxa 27
anpesst. OTBeT paiite B rpagycax Llenbcust.

-8
00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00 06:00 1200 1800 0000

26 anpens 27 anpens 28 anpens

OrtBer:

Ha kieruaroii Oymare c pasmepoM KieTku 1x1 u300paméH

PaBHOCTOPOHHUM TpeyronbHuK. Haiinute paguyc onucaHHON

OKOJIO HErO OKPYKHOCTH. TN

OrBer:
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[4]

B xnacce 16 yuammxcs, cpeau Hux jasa jnpyra — Bagum u Cepreil. Yyamuxcst ciaydaifHbIM
o0pa3zom pa3zbuBaroT Ha 4 paBHbIE Ipynnbsl. Haliaute BeposTHOCTH TOTO, yTo Bagum u Cepreii EI
OKa)KyTCsI B OTHOM rpymre.

OrTsert:

Haiinure kopens ypaBenust logs(7 — x) =logs(3 —x) + 1

OrTsert:

OKpy)KHOCTh BIHCaHAa B PaBHOOCAPEHHYIO TPAICUHIO, OCHOBAHHSA D C
kotopoir paBubl 18 wu 50. Ilpsimas, mpoxoxsmias uepe3 LEHTP

OKpY)KHOCTH M BepmmHy D Tpamenmm, oTcekaeT OT Tpamenuu

TpeyroiabHUK. Haiiure oTHOLIEHHE TUIOMIaAN ATOTO TPEYTOJIbHUKA K

TUTOIATM TPAMEIIUH.

OrtBerT:

Ha pucynke wusobpaxken rpapux (yukiuu y=f(X) u A
OTMEYEHBI TOUKH -2, -1, 1, 4. B kakol U3 3THX ToYek [ .

3HaueHWe TMPOU3BOJHON HauMeHbliee? B oTBere "; j' ::, | | i

YKQKHUTE 3Ty TOUKY. | | | '

OtBer:

B cocyze, umeronieM GopMy KOHyca, ypOBEHb KUIKOCTH JJOCTHTaeT 2/3 o
BeICOTBI. O0BEM kuakoctu paBeH 16 mi.  CKOJBKO MUJUTHIMTPOB

JKUJKOCTH HYYXKHO JIOJIMTh, YTOOBI MIOJTHOCTHIO HAMOIHUTE COCYA?

Ortsert:
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Yacrtp 2
5 7
15 |*&/a-7-|*Va
Haiinure 3naueHue BoIpaKeHUS: -
2: /4 a

OtBeT:

Ecmu nmocrarounHo ObICTpO BpamiaTe BenEPKO C BOAON Ha BepEBKE B BEPTUKAIBHOMH
IUIOCKOCTH, TO BOZAA He OyzeT BeuMBaThCA. [IpH BpaleHnn BegepKa CHila JaBICHHUS BOIBI
Ha JTHO He OCTaéTCs NMOCTOSHHOM: OHA MaKCHMaJlbHA B HIDKHEH TOYKE M MMHUMAJbHA B
BepxHed. Boma He Oyner BBUIMBAaTBHCS, €CIM cuila e JaBlIeHHWS Ha THO OyneT
TIOJIOKUTENIBHOW BO BCEX TOYKAaX TPACKTOPHU KPOME BEpXHEH, Iie OHa MOXET OBITh
paBHOI Hym0. B BepxHell Touke cuia JAaBlIeHUs, BbIpaXKEHHAs B HBIOTOHAX, paBHa P =

1]2
m (T - g), rae M — macca BOIbI B KHJIOTpaMMax, V — CKOPOCTh ABI)KEHHUS BETEpKa B

M/c, L — nnmHa Bepecku B MeTpax, §J — YCKOpPEHHE CBOOOIHOTO MaJCHUS (CUUTAlTe g =
10m/c?). C xakoif HamMeHbIIEH CKOPOCTHIO HAAO BPAaIIaTh BEASPKO, YTOOBI BOAA HE
BBUTHBAJIAch, €CIIM ATHHA Bepecku paBHa 40 cm? OTBeT BhIpasuTe B M/C.

OrtBerT:

W3 oxHO# TOUKH KpyroBoOii Tpacchl, IIHHA KOTOPOH paBHa 14 KM, O/THOBPEMEHHO B OJTHOM
HAMpaBJICHUH CTAPTOBAIN JBa aBTOMOOWIsA. CKOPOCTh MEPBOro aBTOMOOHIS paBHa 80
KM/4, 1 gepe3 40 MUHYT IOCie cTapTa OH ONepeskall BTOPOH aBTOMOOWIIb Ha OJMH KPYT.
Haifmure ckopocTs BTOporo aBToMoOmist. OTBET JaifTe B KM/4.

OrBer:

Haiinure HanGoubinee 3HaueHre GyHKIMN

y =15x —3sinx +5
Ha OTpe3Ke [—g; O]

OrtBer:

I He 3a6y0vme nepenecmu ece omeemol 6 bIIAHK OTBETOB M 1.
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Ansa 3anucu peweHuli u omeemoe Ha 3adaHus 13-19 ucnone3ylime bJ/IAHK OTBETOB
Ne 2. 3anuwiume cHa4ana Homep 8bINoaAHAeMo20 3a0aHus (13, 14 u m.o.), a samem
nosHoe 060cHoeaHHOe peuwieHue u omeem. Omeemol 3anucviealime 4Yemko u
paszbopyuso.

a) Pemnre ypaBHeHHE
2cosx+1

tgx—\/§ a

0) Haiiite Bce KOPHH 3TOTO ypaBHEHUSI, IPHHAIEKAIINE OTPE3Ky [1T; 57]

B ocuoBanmn mmpamuasr SABCD nexwur npsmoyronsHuk ABCD co croponoit AB=5 wu
muaroHansio BD=9. Bce 6okoBbie péOpa mupamusl paBHbel 5. Ha nmuaronamu BD ocHoBaHus
ABCD otmeuena touka E, a Ha pedbpe AS— Touka F tak, uro SF=BE=4.

a) lokaxwure, uto miockocts CEF mapannensua pedpy SB.

6) Ilnockocts CEF mepecekaer pebpo SD B touke Q. Haiinure paccrosiHue ot Toukud Q 1o
iockoctu ABC.

Pemnre HepaBeHCTBO
x*2 1 1 1 1
5X—§-10X +2x—=5x>0

OKpy>XHOCTb IPOXOUT uepe3 BepiiuHbl B u C tpeyronsHuka ABC u nepecekaer AB u AC B
Toukax C; U B{COOTBETCTBEHHO.

a) Jlokaxxure, 9ro TpeyronsHuK ABC nonoden TpeyronsHuky AB; C;.

0) Boruucnure panuyc JaHHON OKPYXHOCTH, ecii £ A= 45°, B; (1= 6 1 1iouas TpeyroJbHUKa
AB;C; B BoceMb pa3 MeHbIIIE IO YeThIpEéxyroiabauka BC B, Cy.
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15-ro sHBaps ObUT BBIAAH MOJYTOJOBOH KpeOWT Ha pa3BUTHE Om3Heca. B Tabmuie
HpeICTaBIIeH TPaK ero IMOoTalleHHS.

[ara 15.01 15.02 15.03 15.04 15.05 15.06 15.07

Jonr
® % or | 100% 90% 80% 70% 60% 50% 0%

KpeIuTa)

B KoHIle KaxI0ro Mecslia, HadMHAs C SHBAps, TEKYIIMH JOIT yBelWYuBaics Ha 5%, a
BBITUIATHI 1O TIOTALIEHHIO KPEJUTa MPO-UCXOIHUIN B MIEPBOH MOJOBUHE KaXKIOTO MeCsIa,
HaunHas ¢ ¢eBpani. Ha cKkonbko MpouneHToB o0Ias CyMMa BBIIIIAT HPH TaKHX YCIOBHAX
6oJIBIIIE CYMMBI caMoro KpeanTa?

HaiianTe 3HaYeHMA @, MPU KaxKAO0M U3 KOTOPbIX CUCTEMA YPaBHEHMI

{(le -5+ (y-4)*=4
(x+2)?2+y2=a?

nmeet eAMHCTBEHHOE pelleHue.

Nmeercs 10 kaprouek. Ha HUX 3anmCBIBAIOT 1O OHOMY Kakaoe u3 uucen 1, —2,—3,4,— 5,
7,—-8,9,10,— 11. Kaprouku nepeBopauuBaroT 1 nepeMeinBaroT. Ha ux 4ucThIX cTOpOHax
3aHOBO MHUMIYT 10 ogHOMY 1, —2,—3,4,—5,7,— 8,9, 10,— 11. ITocne 3TOr0 Yrcina Ha KaXI0H
KapTOYKe CKJIabIBAIOT,  TIOJyYE€HHBIE ECATh CYMM NEPEMHOXKAIOT.

a) MoxerT JIu B pe3yJbTare mosyquTses 0?

6) Moxer 11 B pe3yJbTare MoJxyduThes 17

B) Kakoe HanmeHblIee 11e/ioe HEOTPHLATEIFHOE YUCIIO MOXKET B Pe3yJIbTaTe MONTyIUThHCS?
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