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Enunblii rocygapcrBennslii 3xk3amed no MATEMATHUKE
TpenupoBouHblii BapuanT Ne 122
IIpo¢duiabHblii ypoBeHb
HNHcTpyKuus 10 BHINOJTHEHUIO padoThI

OK3aMeHAIMOHHAsl pabd0Ta COCTOMT M3 JIBYX YaCTEH, BKJIIOYAIONINX B
ceos 19 3amanuii. Yacts 1 comepkut 8 3amannii 6a30BOro ypoBHS CIOKHOCTH
C KpaTkuM oTBeToB. YacTh 2 colepXHT 4 3aJaHusl MOBBIIIEHHOT'O YPOBHSI
CJIOXKHOCTHU C KpaTKUM OTBETOM U 7 3aJaHus ITOBBIILICHHOI'O M BBICOKOI'O
YPOBHSI CJIO)KHOCTH C Pa3BEPHYTHIM OTBETOM.

Ha BbImoOnHEHWE 9SK3aMEHAIIMOHHOH padOThl 1O  MaTeMaTHKe
orBoauTes 3 yaca 55 munyT (235 MHUHYT).

OtBerhl K 3amaHusaM 1-12 3anuchIBalOTCS B BHJE LEIOI0 YKCIa WIH
KOHEYHOW JeCcATHYHOW Apobm. Yumcna 3amuimmmTe B MOJMSI OTBETOB B TEKCTE
paboTHhI, a 3aTeM mepeHecuTe B 6JaHK oTBETOB Ne 1.

IIpu BemomaeHnn 3amaHuit 13—19 TpeOyercs 3ammcaTh IOJTHOE
pemenre u oTBET B Omanke orBeToB Ne 2. Bee Omanku EI'D 3amomHsroTCs
SIPKUMU 4EPHBIMM 4YepHWIAMH. JIOIyCKaeTcss MCIOJb30BAHUE [EIEBOM WU
KanwulsipHOW pydkd. Ilpy BBINONHEHHMH 3aJaHU MOXHO I1OJb30BaThCS
YEepHOBHKOM. 3alliCH B YEPHOBHKE, a TaKKe B TEKCTE KOHTPOIBHBIX
M3MEPUTEIHHBIX MaTepHAIIOB HE YYUTHIBAIOTCS TNPH OLEHUBAHUU DPaOOTHIL.
banmnpl, momydeHHsle Bamu 3a BBITOTHEHHBIE 3alaHUS, CYMMHPYIOTCS.
[TocrapaiiTech BBITONHUTH KaK MOKHO OOJbIe 3aJaHuid W HAOpaTh
HanOompIiee KomndecTBO OaroB. I[locie 3aBepuieHHss pabOTHI MPOBEPHTE,
YTO OTBET Ha Kak1oe 3ajaHue B Omankax orBeroB Ne 1 m Ne 2 3ammcaH mox
MIPaBIIIEHBIM HOMEPOM.

JKEJTAEM YCITEXA!
CnpaBouyHbie MaTePHATIBI
sin®a+c0s’ o =1
sin 20, = 2sinoL.CoS o
C0S 20, = C0s® o —Sin’ o
sin(a.+ ) =sina.cosp+cosasinB
cos(a+B)=cosocosB—sinasinp

https://math100.ru

OTBeTOM K 3a1aHUAM 1-12 sBIsETCS 1EN0e YUCIIO WA KOHEYHAS ICCSITUIHAS JPOOB.
3anuImmTe YMCIIo B TIOJIE OTBETa B TEKCTE paboThI, 3aTeM mepenecure ero B bJIAHK
OTBETOB Nel cnpaBa oT HOMeépa COOTBETCTBYIOIIETO 3aJaHUs, HAUHHAs C IEPBOI
KiIeToukd. Kaxmyro mudpy, 3HaK «MHHYC» M 3alATyl0 MUIIUTE B OTICIBHOM
KIieTouke. EAMHUIBI H3MepeHus HcaTh HE HY)KHO.

Yacts 1

1. Jletom kunorpamm kinyonuku crour 80 py6neii. Mama Kynuia
1 xr 200 r xkny6unku. Cxonbko pybiel ciauu oHa J0JKHA MONYIHTh ¢
500 py6neii?

2. Ha pucyHKe NOKa3aHO [
U3MEHEHHE TEMITepaTyphl BO3IyXa ==
Ha TPOTSDKEHUM Tpex cyrtok. Ilo .. & /\ |
TOPU30HTAIN YKa3bIBAETCS JaTa U :-__’;\ :/. \ i ZEESS =
BpeMsi CYTOK, MO BEpPTUKaIH — 2/ N == |
3HAYEHHE  TEMIEPATYPBl B oo om oo oio v v
rpagycax llenscus. Onpesenute s mm———— m—

0 PHCYHKY HAaMMEHBILIYK) TeMIeparypy Bosayxa 23 smpaps. OTBeT
nanrte B rpamycax Lenbcus.
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3. Haiigute muiomanb 3aKpalIeHHOW (UTYPBI }’ \
Ha KOOPJAMHATHOM TJIOCKOCTH 1 H\g. /2 e

|

4. B copeBHOBaHUAX M0 TOJKAHUIO APa YYACTBYIOT 3 CHOPTCMEHA
u3 Maxkenonun, 8 cnoprcmenos u3z Cepbum, 3 CIOpPTCMEHA U3
Xopeatuu u 6 — u3 Cnosenun. ITopsmok, B KOTOPOM BBICTYNAIOT
CIIOPTCMEHBI, Ompenensercs xpeoueM. Haiiaute BeposSTHOCTH TOTO,
YTO CHOPTCMEH, KOTOPBIM BBICTYNAET TOCICTHUM, OKAXKETCS U3
Cepbumu.
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X2+X
5. Pemure ypapHenue 2 = T. Ecnun ypaBHeHue nmMeer

HECKOJIBKO KOpHGI\/JI, TO B OTBCT 3alIMIINUTC UX CYMMY.

6. B tpeyronmsauke ABC yron C pasen 90°, CH — Bricora,
AH =27, tg A=2/3. Haitmure BH.

7. Ha pucynke u300paxkeHbl rpaduk
¢byakun Y = f (X) U KacaTelbHas K HEMY B =

Touke c abcuuccoil X,. Haiigure 3HaueHHE

MIPOU3BOTHON PyHKIIUU f (X) B TOUke X; .

8. Haiigute 00beM MHOrOrpaHHMKA, BEPIIMHAMH KOTOPOIO
aspmsorcs toukn A, B, D, E, A;, By, Di, E; npasunsnoii
wectuyronsHoii  npusmel  ABCDEFA.B,C,D;E;1F;, nnomans

OCHOBaHHs KOTOpoii paBHa 6, a 60koBoe pedpo paBHO 2.

Yactb 2

9. Haiinure p(x)+ p(6—x), ecinu p(X):M npu
X

X#3.

10 Z[J'ISI MNOAACPIKAHUSA HaBeCa IUIAHUPYCETCA HUCIIOJIB30BATh

MIMHAPUYECKYI0 KonoHHy. aBnenue P (B mackansx), okaseiBaemMoe
HAaBECOM U KOJIOHHOW Ha OIOopy, Ompeaensercs 1Mo Qopmyne

https://math100.ru

P= 4m—g, raie M=1200 xr — o6mas macca HaBeca M KOJOHHSI,
7D’

D — numamerp xononusl (B Merpax). Cumras ycKOpPeHHE CBOOOIHOIO

nanenns =10 m/c’,a =3, OIIPEEINTE HAUMEHBIINH BO3MOKHBIN

JMaMeTp KOJIOHHBI, €CJIM JaBJE€HHE, OKa3blBAEMOE Ha OIOpYy, HE

nosmkHo 61Tk 60bme 400000 ITa. Oteer BEIpasuTe B MeTpax.

11. TlepBelii BenocHIEmUCT BBIEXAN M3 IIOCENKA II0 INOCCE CO

ckopocThio 15 km/4. Uepes uac nocie Hero co ckopocthio 10 xm/u u3
TOr0 JK€ I0Ceika B TOM JK€ HANpAaBICHUM BbIEXal BTOPOM
BEJIOCHUIIEANCT, a €lIe Yepe3 yac mocie 3Toro — Tperuil. Haknure
CKOPOCTh TPETHETO BEJOCHIENICTA, €CIU CHAaYaaa OH JOTHAN BTOPOTO,
a yepe3 2 yaca 20 MunyT nocne storo gorHan nepsoro. OTBET HaiiTe B
KM/4.

12. Haiinure HanMeHblIee 3HaUYeHHE QYHKIMU Y = (8 — X)eg_x

Ha OTpE3Ke [3;10]

g 3ammcu pemrenuit u orBeToB Ha 3amaHus 13-19 ucmonssyiite BJIAHK
OTBETOB Ne2. 3anmmmrte cHagana HOMep BBITTOHsIeMoro 3aganus (13, 14
U T.J.), a 3aTeM IIOJTHO¢ OOOCHOBaHHOE peIeHne u OoTBeT. (OTBETHI
3aMuchIBaiiTe YETKO U pa30opuHBO.

13. a) Pemnre ypaBHenue

2

log,,s (4%) + Iogz% =8

6) Haiimute Bce KOpHHM 3TOrO ypaBHEHUS, NMpHHAIJIEKAIINE

2—4Iog39. §
"2

IPOMEXYTKY
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14. B npasunsnoii tpeyronsnoii npusme ABCA;B1C; Bee
péopa pasuel 6. Ha péopax AA; u CC; ormeuensr touku M u N
cooterctBenHo, mpuuém AM = 2, CN = 1.

a) Jlokaxure, uro mwiockocts MNB; pas6usaer npusmy na nsa
MHOTOTPaHHHUKA, 0OBEMBI KOTOPBIX PABHBL.

6) Haitmure 06ném Tetpasapa MNBB;.
15. Pemure HepaBeHcTBO:

log, 5 (X =3x+1)<log,, ;1.

3X+7

16. B napamnenorpamme ABCD ¢ yrmom A, pasueim 60°,
nposesieHa 6uccekrpuca yriaa B, nepecekaromas cropony CD B Touke

M.

a) Jlokaxwure, uto tpeyronsuuk BCM paBrocToponHmii.

6) B tpeyronsunk BCM Bnmcana oxpyxHocTs pamuyca \/7 )

Jlpyras okpyxHocts Brnucana B tpanemuro ABMD. Haiigure
PacCcTOsIHUE MEXLY HEHTPAMU STHX OKPYXKHOCTEIA.

17. 15 nexabps nnanupyercs B3ath kpeaur B Ganke Ha 480
ThICSY pyOneii Ha 27 MecsueB. YCIOBHS €ro BO3BPaTa TAKOBBL:

— 1-ro ymcna kaxmoro Mecsna jponr BospactaeT Ha 3 % mo
CPaBHEHHIO C KOHLIOM MPEAbIAYIIEro MecsIIa;

—¢0 2-ro no 14 uucno kaxa0ro MecAa HeOOXOAMMO BBIILIATHTE
4acTh JIOJITa;

— 15-r0 yncna mepBble aBa Mecsla M TOCIEAHUI IO JOJDKEH
YMEHBIIUTLCA Ha @ ThICSY PYOJIeH, BCE OCTAIbHBIE MECAIBI OJT
JIOJDKEH OBITH MeHbLIE Jonra Ha 15-¢ yncio npempiyniero mecsma Ha
0 ThICAY pyOIIEii.

https://math100.ru

Haiinure @, ecnu Bcero GbUIO BhILIaueHo Oanky 06956,4 Teicsu
pyoueii?

18. Haiimure Bce 3HadeHus napameTpa a8, HPH KakKIOM M3
KOTOPBIX HEPABEHCTBO

6ax—a(2—a)
a’—6ax-8

>0

BBITIOJTHSIETCSL JIJIsl JIFOOBIX 3HAYEHHH TMEepeMEeHHOW X U3 OTpe3Ka

[-33].

19. Kaxnoe usz uncen 1, =2, =3, 4, -5, 7, 8,9, 10, —11 no
onHomy 3anuckiBaroT Ha 10 kaproukax. KapTouku nepeBopaumBaroT u
nepeMennBaoT. Ha MX 4MCTBIX CTOPOHAX 3aHOBO MMINYT MO OJIHOMY
kaknoe m3 uncen 1, =2, -3, 4, 5,7, 8,9, 10, —11. INocne sroro
ypcna Ha KakJI0i KapTouke CKIaablBaioT, a moaydeHnsie 10 cymm
IEPEMHOKAIOT.

a) Mosxer 1 B pesyasTate nonyuntbes 07?

0) MosxeT 1 B pe3yibTaTe MnoayduThes 17?

B) Kakoe HamMeHbIIIee 1eJI0e HEOTPULATEIILHOC YHCIIO MOXKET B
pGSYHBTaTe]]OquHTLCH?



