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ANMATHOCTUUMECKMUE PABOTHI
3A KYPC
10 KJIACCA




OtBeroM K 3agaEuaM 1-12 saBasercA Iiejioe YHCJO WM KOHEYHas JAecATHYHASA
Apo0b. 3anMIINTe YUCJIO B IIOJIe OTBETA B TEKCTe PaboThl, 3aTeM nepeHecure ero B BJIAHK
OTBETOB N¢ 1 cnpaBa oT HOMeEpa COOTBETCTBYIOINEro 3ajJlaHNA, HAUMHAA ¢ OepBOil KJe-
Touku. Kaxayo nudpy, sHaK «MHHYC» M 3aNATYIO IIHIIHTE B OTJEJHbHOH KJIETOUKE B CO-
OTBETCTBHH C NPHUBEAEHHBLIMH B OJaHKe oOpasmamMu. EQuHHIOBEI H3MepeHHI IHCATh He
HYKHO.

Jlna sanucH pemeHHME M oTBeToB Ha 3amaHusa 13—19 wucooasayiite BJIAHK
OTBETOB N 2, 3anumuTe cHaYaJia HOMEp BEINOJIHAeMoro 3agaausa (13, 14 u r. 1.), a 3a-
TeM MOJHOe 000CHOBaHHOE peIllleHHe U oTBeT. OTBeTH! 3aIKChIBaiiTe Y46TKO ¥ pa360pYUBO.



3.

AUATHOCTUUECKAA PABOTA Ne 1

Yacte 1

Anpca Kynuna mpoesgHOM OHIET Ha MecAll U cAejaka 3a mecdAn 48 moeas-
Iok. CKOJIBKO py6Jiedl 0Ha COKOHOMHMJIA, €CJIM NIPOE3JHON Ha MeCsI, CTOUT
720 py6.reit, a pasoBada moe3gka — 19 py6.eii?

MoIimHOCTs OTOIUTENST B aBTOMOOUJIE peryjaupyercs IOTIOJHATEILHBIM
CONMPOTHUBJIEHHEM, KOTOPOE MOKHO MEHSATh, IOBOPAYMBasi PYKOATKY B ca-
JioHe MalIuHel, IIpyU 9TOM MeHsileTCs CHJa TOKa B 3JIEKTPUYECKOH LeIlln
JJIEKTPOABHUIraTeNid — YeM MEHbIIe COIIPDOTHBJICEHHE, TE€M 6oJIBLIIIE CHJIA
TOKAa M TeM ObICTpPee BpalmaeTcss MoTop oronuTteda. Ha pucyHKe nmokasaHa
3aBHCHMOCTH CHJIBI TOKa& OT BEJIMYHWHBI COIIPOTHUBJICHUSA. Ha ocu aﬁcuncc
OTKJIa/IbIBAaeTCs COIIPOTHBIIEHHE (B OMax), HA OCH OPAMHAT — CHJIa TOKAa B
ammepax. TOK B IelIM 3JeKTPOABHUraTe] s yMeHbIINICA ¢ 8 g0 6 ammep.
Ha cKoJIEKO OMOB IIPH 3TOM YBEJIHYHUJIOCH COTIPOTHUBJIEHHE LN ?

I(A)A
12 R(OmM)[T
O 0’5 E

Haiiaure mnomaap Tpamenuu, BePIIHHAMH KOTOPOH SABIAKTCA TOUYKH C
roopaunaramu (1; 1), (2; 5), (5; 5), (3; 1).
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1.4m

1.5m

1.6m

1.7m

1.8m

10.

11.

12.

Ha rapeske 30 nupoxkkoB: 3 ¢ Mmsacom, 18 ¢ kanycroit u 9 ¢ BumHeii. Ca-
mia Hayraj BeIOHpaeT oAWH MUpOoKOK. HalimuTe BepOATHOCTH TOr'O, YTO OH
OKaXeTcsd C BUIITHEH.

Haiigure KopeHb ypaBHémm (;1(:—2)3 =-216.

Janbl nBa cMeXHBIX yria. BucceKTprca mepBOro u3 HUX o0pasyeTr yroJa
43° c obmieil cTOpoHOM 9TUX yriioB. HalijuTe BeJIMYMHY BTOPOrO M3 HaH-
HBIX CMEeKHBIX yrioB. OTBeT faiiTe B rpagycax.

IIpamaa y=-5x—-6 mnapanmesbHa KacaTeJbHOH K rpad®uKy (QyHKIUHN
y=x"+8x~-7 . Haiigure abCcuuccy TOUKH KaCaHUA.

O6BéMm Kyba paBeH 52. Halimure 06'b€M TPEyroJbHOM NPHU3MBI, OTCEKAae-
MOM OT Hero ILTOCKOCTHIO, IPOXOAleil yepe3 cepefUHEI IBYX PEOGED, BhI-
XOAALIUX U3 OAHOI BepIINHBI, U NapajljleJbHOI TpeTheMy pedbpy, BRIXO-
IAIMIEMY U3 3TOH Ke BEPIIUHEI.

D, F, C,
|
_ [ |
Ay ! :Bl E,
| |
| |
| |
| |
i |
|
2ty e
/7 E
A B

HaiiauTe 3HaueHMe BHIpa'KeHUA (\/1_5 -8 )(\/1_5 V8 ) .

ABTOMOGMJIb pasroHAeTCA HAa NPAMOJUHEMHOM ydacTKe MIOCCE C IOCTO-
SIHHBIM yckopeHHeM a =9000 kM/u®. CKOpPOCTh U BBIYHCJIAETCSA 10 (Hop-
MyJIe U=\/2l_a , rme | — mpoiigeHHHIH aBTOMOOMIeM nyTh. Haiigure,
CKOJIBKO KMJIOMETPOB IIpoeleT aBTOMOOUJIb K MOMEHTY, KOI'Zla OH pasro-
HUTCA O0 cKopocTH 120 KM/ 4.

HNsom monydaercss B mponecce CymIKH BHHOTpaga. CKOJIBKO KHJIOTpPAM-
MOB BHHOIpajia morpebyeTca Ajas nojaydeHud 46 KuiorpaMMoB u3ioMa,
ecsu BUHOrpaz comepxut 90% BOALI, a UIOM COAEPHKHUT 5% BOABI?

Haligure HauMeHbIIIee 3HAUEHHE PYHKITUH
y=28tgx-28x—-Tn+7

T. T
Ha OTpe3Ke [ % 4] .



Yacrs 2

13. a) Haiigure KopeHs ypaBHeHHdA 2sin® x+3cos2x+1=0.
6) HaiiguTe Bce KOpHU 3TOr0 YpaBHEHHUA, IPUHALJIEKaIUe OTpe3Ky [r; 3n].

14. [lasa npaBMiIbHAsA YeThIPeXyrojbHas nupamuga MABCD , Bce pebpa xoropoit paBHhl 6. Tou-
ka N — cepeauHa 60xoBoro pebpa MA , rouka K geanr 60KoBoe pedbpo MB B orHOomeHuu 5 : 1,
CUMTAsA OT BepIINHLI M. :

a) JlokaskuTe, 4YTO ceyeHHEe NMHUPAMHUALI IIJIOCKOCTRLIO, HPOXoaAllei Yyepes Touku N u K mapai-
JIeJIbHO NpaAMOH AD , ABIAETCA paBHOOEAPEHHOM Tpanemue.
6) Haiiaure miomasb 3TOr0 CeUeHHU .




15. Pemwure HepaBeHCTBO 1 _2 < 23 .

ZES

16. PaccroaHue MeXIy LIEHTPaAMH OKpYKHOCTeH paauycoB 1 u 9 paBHO 17. 3TUX OKpPYIKHOCTEH U
ux o0Ieit BEyTPeHHeH KacaTeJbHOH KaCaeTCH TPEThA OKPYIKHOCTh.
a) JlokaskuTe, YTO €€ TOYKA KAaCAHUS C IPAMOM COBIaAaeT ¢ TOYKOM KAaCaHUA OLHON M3 IepPBHIX
IBYX OKPY>KHOCTEI.
0) Haiizure pajuyc TpeTbeil OKPY>KHOCTH.

10




17-

IIpou3BOACTBO HEKOTOPOTrO TOBapa 00JIAraJoCh HAJIONOM B pasmepe t, py6Jeil 3a eTUHULY TOBAa-
pa. IlocJe Toro xak rocysapcTBo, CTPEMSACH YBEJIUYUTh CYMMY HAJIOTOBHIX [IOCTYILIEHHH, yBe-
Juuunio Hanor Ha 60% (mo t; = 1,6t,), cymMMa HaJIOrOBHIX MOCTYIUIEHHH He M3MeHMJach. Ha
CKOJIBKO IIPOII€HTOB I'OCYAAPCTBY CJIeAyeT H3MEHUTH HAJIOT II0CJIe 3TOT0, YTO6hI JOOUTHCA MaK-
CHMAJIBHBIX H&JIOTOBBIX COOPOB, €CJIM U3BECTHO, UTO IPH HAJIOre, PaBHOM ¢ py0Jeii 3a eZUHHLLY
TOBapa, 00b€M IIPOM3BOACTBA TOBapa cocraBiaeT 6000 — ¢ eIWHUIL, €CIIH 3TO YKCJIO IIOJIOMKH-
TeJbHO, U 0 efuHUT] HHaUe?

18.

Haiignre Bce 3HaueHUd TapaMeTpa @, IPH KAMXIOM M3 KOTOPHEIX MHOYKECTBO pellleHHil HepaBeH-

a—(a2—2a+0,5)cosx+4' -
<1 comepaKHUT OTPE3OK |:—§; §i| .

cTBa ——
(sinx)" +a° +1

11



19. HarypanabHbie uncia a, b u ¢ o6pa3yioT BO3pacTaiomyl apuhMeTHUYECKY0 IPOTrPECcCHI0, IPH-
yeM Bce oHM Gonbme 1000 u aBagrOTCA KBagparaMu HaTypaJbHBIX uuces. Haliaure HanMeHb-
IITee BO3MOXKHOE IIPH YKa3aHHKIX YCJIOBHAX 3HaUeHHUe b.

12



AUATrHOCTUUMECKAA PABOTA Ne 2

Yacts 1

1. Hausor Ha npoxozxnl cocraBnsier 13% ot 3apaborHoil miaTel. 3apaboTHaa
miata MBana KysbMnua paBaa 18 500 py6aeit. Kakyio cymMmmy OH moJy-
YHT IOcJie BRIYeTa HaJiora Ha noxoxabl? OTBeT fgaiiTe B pybasax.

2. Ha gmarpaMMe moxkasaHO YHCJIO 3aIpocoB co cjoBoM EI'Q, ciesaHHBIX
Ha HEKOTOPOM HOMCKOBOM caiiTe BO BCe MecCAIlbl C SHBapA mo JeKalOpb
2009 roga. ITo ropu30HTANH YKa3LIBAIOTCA MECHAILI, II0 BEPTUKAIHA —
YKHCJO 3aIpocoOB 3a MAaHHBIN Mecan. OnpegenuTe o JguarpaMme,
ck0JbK0 B 2009 rony OmIJI0 MeCANEB, KOTAA YHCJIO 3aIIPOCOB CO CJIOBOM
ET'9 npesrimaJjio 800 000.

5000000

4000000

3000000

2000000

1000000

AHB (eB Map anp mail HMIOH HMIOJ aBr' CeH OKT HOH JeK

3. Ha kneruaToit Gymare ¢ pasmepoM kieTku 1 x 1 n3oGpaxén Tpeyrois-
HukK. Haiigure ero miomans.

4, B raxpoit napruu us 1000 naMnouex B cpegaem 20 GpaxoBagHbEIX. Haii-

AHUTE BePOATHOCTH TOT'0, YTO HAYTaJ B3ATAA JIAMIOYKA M3 HapTHH OyaeT
HCIOPaBHOM.

5.  Haiigure kopens ypasrenus log, (3x -5)=4.

n21

m2.2




2.6m

2.7m

2.8m

29m

14

10.

11.

12.

B Tpanenuio, cymMma JUIMH G0KOBBIX CTOPOH KOTOpPOii paBHa 34, BIHMcaHa
OKpykHOCTB. HalifuTre cpefHIO JINHUIO TPAIICI[UH. '

MarepuanbHasd TOYKa ABHMKETCS BAOJb NPAMOM OT HAYAJBHOTO IO KO-
HeuHOro moJioykenuda. Ha pucynke uszobpakéH rpadpuk eé asmxenusa. Ha
ocH abcuuce OTKIAABIBAETCHA BPEMA B CEKYHAAX, HA OCH ODAMHAT — pac-
CTOAHME OT HAaUYaJbHOI'O IIOJIOXKEeHHSA TOYKH (B MeTpax). Haiiaute cpen-
HIOIO CKOPOCTB ABHKeHUA ToukH. OTBET JaiiTe B METpaX B CEKYHIY.

v

/[

ol 2 x

Haiinure 06beM MHOrOrpaHHHKA, BEPITHHAMH KOTOPOTO ABJAIOTCA TOU-
ku D, A,, C,, D, napannenenunena ABCDA,BC,D,, y koroporo AB=7,

AD=10, AA, =3.

Haiigure 3HaYeHre BeIpaXkenuda log, 0,5.

Hns onpenenenus s3pdHEeKTUBHOM TEMIEPATYPHI 3BE3/ HCIOJL3YIOT 3aK0H
Credana—BospiMaHa, COIJIACHO KOTOPOMY MOIHOCTL HM3JIyYEeHHA Ha-
rperoro Tejia P, uamMepsieMas B BaTTaX, HPAMO IPOIOPIMOHAJIBLHA ILIO-
I0AJM ero TIOBePXHOCTH M YeTBEPTOM CTemeHM TeMmeparypel: P = cST!,
rae o= 5,7 10"® — nocrosrHas, miIomans S H3MePAETCA B KBaAPAaTHHIX
MeTpax, a remueparypa T — B rpagycax Keinrsuna. MaBecTHO, UTO HEKO-

1
TOpas 3Be3fla MMeeT ILIOManb S = yITS 10*' M?, a uaIy4YaeMas €0 MOIII-

HOCTb P He menee 1,71 - 10?° Br. OnpeaesuTe HAMMEHBIIYIO BOZMOMKHYIO
TeMIeparypy 3To# 3se3anl. [IpuBeguTe oTBeT B rpaagycax KegbppuHa.

JBe Opuragel, cocrodiue U3 paGounx OgNHAKOBON KBAJIHU(MDUKAIIUH, OX-
HOBPE€MEHHO HAYAJIH BBITIOJHATH ABAa OAMHAKOBLIX 3aKasa. B mepBoii 6pu-
rajge 661710 2 pabouux, a Bo Bropoilt — 12 paGounx. Uepes 3 gud mocie Ha-
yaJjia paboTs! B nepByIo OpUraay nepenurn 8 pabouux U3 BTOpoii GpuUrajbl.
B uTore oba 3axasa ObIJIM BHIIIOJHEHEI OJHOBpeMeHHO. HaliiuTe, CKOJIBLKO
IHe# moTpeGoBAIOCh Ha BRIIIOJHEHHE 3aKa30B.

o 2—
HaiinuTe TouKky MUHUMYMa GyHKIMH y = 5° 207176



Yacte 2

16" -6-4"*+8 _

13. a) Haiigure KopeHs ypaBHEHUA =
‘ log, (1-2cosx)
6) Haiigure Bce KOpHH 3TOr0 YPaBHEHHA, IPUHALJIEKAIUE IIPOMEKYTKY [{-lz_n, 3n} .
14. B npamoyroassoM napaynenenunene ABCDA,B,C,D,, y xoroporo AB = 6, BC = 6, CC, = 4,

HalAWUTe TAHTeHC yriia MeKay miockoctamu ACD, u A, B,C,.

15




15.

Pewure HepaBeHCTBO log, (x*-6x+9)<0.

16.

Jana trpanenusa ABCD, ocHoBanusa Koropoii BC = 44, AD = 100, AB = CD = 35. OKpy»XHOCTb,
Kacalomascs npaMbeix AD u AC, kacaetcsi ctoporbl CD B Touke K.

a) Moxkaxkure, uro AC = 75.
6) Haitnure nauny orpeska CK.

16




17.

15-T0 AHBaps ILTaHUPYETCA B3ATHL KpeAUT B 6aHKe Ha 24 Mecsa. Y CJIOBHA ero BO3BPATa TAKOBBI:
— 1-ro yucsia KaXXA0T0 MecANa JOJT Bo3pacTaeT Ha 3% II0 CpPaBHEHHIO C KOHIIOM IIpeJbIAYINero
MecALa;

— €0 2-70 110 14-€ YKCIIO KAKIOr0 Mecsa HeO6XOAUMO BEIIIATHTD YACTh JOJITa;

— 15-T0 yKcIIa KaMI0ro Mecsia JOAT JOJKeH ObITh Ha OTHY U TY K€ BEeJIMYUHY MEHBbIIIe KOoJra
Ha 15-e uKCJIO nIpeabIAyIIIero Mecsiia.

H3BecTHO, YTO B TeUeHHE BTOPOTO rofia KpeAUTOBaHNUS HYKHO BepHYTh 6aHKy 1792,5 ThIC. pyoO-
aeii. Kakyio cyMMy HY>KHO BEPHYTh 6aHKY B Te4eHHe [IepBOTo I'ojja KpeJUTOBaHUA ?

18.

Hatizure Bce 3HaUEeHNA @, IPU KaX>XJOM U3 KOTOPHIX PellleHUA HepaBeHCTBA |2x - a| +1< |x + 3|

00pasyIoT OTPe30K AJIUHEI 1.

17



19.

3agyMaHO HECKOJIBKO IeJIbIX uncesi. Habop aTHX unces 4 Bce X BO3MOYKHEIE CYMMEI (110 2, 110 3
¥ T.J.) BRIIKCBHIBAIOT HA AOCKe B MopAjKe HeyOrBanusa. Hanpumep, ecau saagyManel uucia 2, 3,
5, To Ha focKe OyzeT BrInucaH Habop 2, 3, 5, 5, 7, 8, 10.

a) Ha nocke Beinucan Habop —3, -1, 2, 4, 6, 7, 9. Kakue unciia 6bLJIH 3ayMaHbI?

6) IIy1a HeKOTOPBIX pas3jIMYHBIX 3aIyMAHHBIX YKces B HaGope, BHITHCAHHOM Ha AOCKe, uucyo 0
BcTpeuaeTcs poBHO 6 pas. Kakoe HauMeHbIIIee KOJIHYECTBO YHCEJ MOTJIO ORITh 3ayMaHOo?

B) 1)1 HEKOTOPHIX 3aAyMaHHBIX YKCEJI HA AOCKe BHIINCAH Habop. Bcerga i nmo aromy Habopy
MOYKHO OTHO3HAYHO ONPEAEIUTEL 3alyMaHHkIe uucaa?

18



NMOAFOTOBKA K HACTM 1
EFrd NO MATEMATMUKE




OrBeroM K 3agaHuaM 1-12 saBasieTcAa Lejoe YMCJIO WMJIM KOHEUHAs AeCATHIHAA
Zpobb. 3alIMIINTE YKCJIO B IOJIE OTBETA B TEKCTe paboTHI, 3aTeM nepeHecure ero B BJIAHK
OTBETOB Nt 1 copaBa oT HOMepa COOTBETCTBYIOMIEro 3aflaHus, HAYMHAA C IEPBOH KJie-
Touku. Kaxxayio nudpy, 3HaK «MHHYC» H 3aNATYIO NHUIMNTE B OTAEJbHOH KJIETOYKE B CO-
OTBETCTBHM C NIPHBEAEHHLIMHM B OjaHkKe oOpasimaMu. EAWHMNEI M3MepeHHMH OHCATHL He
HY’KHO.
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3.

AUWAFHOCTUHECKASA PABOTA Ne 3

IToesx Kazanr—MocKkBa oTnipaBisercsa B 21:35, a nmpubriBaeT B 10:35 Ha
CIeAVIOLIUIA ieHb (BpeMs MOCKOBCKOe). CKOJIbKO 4acoB MO€e3]] HaXOJUTCH
B IIyTH?

Ha pucyHKe }KHPHBIMH TOUKAMH IIOKa3aHO CYTOUHOE KOJMYECTBO OCATKOB,
BEINAZABINIUX B Baarosemiencke ¢ 1 mo 15 suBapa 2019 roaa. ITo ropuaon-
TaJ¥ YKa3kIBAIOTCH YHMCJIA MECAId, 110 BEPTUKAJIHA — KOJHMYECTBO OCATKOB,
BLIMIABIIIKX B COOTBETCTBYIOLIUI AeHb, B MUJLIHMeTpax. Jia HArJIAAHOCTH
JKUPHEIE TOYKH HA PUCYHKe COeJUHEeHE! JuHuel. OupeenTe o pUCYHKY
HauboJIblIee CYTOYHOE KOJHUYECTBO OCAAKOB, BhIlaBIiee B BiarosemeHcke
B iepuof ¢ 1 o 15 auBapsa. Oreer AaiiTe B MUILIMMETPAX.
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Ha kaeruaroit 6ymare ¢ pasMepoM KjeTKu 1 x 1 M300parkéH mapaJjuieso-
rpamMm. Haiigure ero miomaib.

B c6opHuKe 6ueToB 1Mo OMOJIOrMM Beero 25 6ueTos, B 12 U3 HEX BCTpe-
YaeTcsd BOIIPOC IO KPYIJIBIM uepBAM. Haiingure BepoATHOCTL TOrO, UTO B
caydalino BeIOpaHHOM Ha dK3aMeHe OHieTe IIKOJLHHKY IOMNaJeTcd BO-
[IPOC II0 KPYTJIBIM YE€PBAM.

Haiigure Kopenb ypaBHeHUs 71 —-x =4 .

IInomank mapannenorpamma ABCD pasna 12. Touka E — cepeguHa cTO-
ponbl AB. HatiguTte mioiiaasb Tpaneuun EBCD.

u3.3




3.7m

3.8m
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7.

10.

11.

12.

Ha pucysxe msobGpakeH rpadunk GyHxnum y =f(x). Ilpamasa, npoxons-
mas 4yepe3 TOUYKy (—2; 4), xacaeTcda 3TOoro rpaduka B ToOUuke ¢ abcummc-
coii 2. Haitpure f'(2).

-2 [0 3
I

ILnowmaae MOMHON HOBEPXHOCTH JAaHHOIO IPaBHJILHOTO TETpasjipa paBHA
80 cm?. Haiigure niomaab MOJHOH HOBEPXHOCTH IPAaBUJIBLHOTO TETPAad-
Pa, pe6po KOTOpOro B 4 pasa MeHbIIe pefpa JaHHOro rerpasapa. OTser
Jaiite B cMZ.

N . 4sin112°.cos112°
Haitgute 3HaueHNe BHIPAYKEHUA: <in 224°

BricoTy Han 3eMJieil MOAOPOIIEHHOrO BBEPX KAMHS MOKHO BBHIUUCJIATH 110
dopmye h(t) = 1,6 + 13t — 5, rae t — BpeMsa ¢ MoMeHTa 6pPoOcKa B ce-
KyHgax, h — BeicoTa B MeTpaX. CKOJILKO CEeKyHJ KaMeHb OyJeT Haxo-
IUThCS HA BBIcOTe GoJiee 6 MeTpOB?

ToBapHBIA NOE31, HUAYINUH cO cKOpocThbio 30 KM/4, IIpoe3kaeT MHMO
MIPUAOPOMKHOTO cTOJ0a 3a 36 cexyna. Onpenenure JJuHY oesna (B MeT-

pax).

Haiizure Touky Makcumyma pyHknua y=1,5x> -39x+120Inx-1.
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3-

AUATHOCTUYECKASA PABOTA Ne 4

MoGunbHbIH TesiedoH crous 5000 pybireit. Uepes HEKOTOPOE BpeMs LEHY
Ha 3Ty Mofejb cHu3uau 10 3850 py6ieii. Ha cKOJBKO DPOIEHTOB ObLIa
CHMIKeHa IeHa?

Ha pucyHKe KMPHBIMHM TOYKAMH IIOKA3aHO CYyTOYHOE KOJIMIEeCTBO OCAAKOB,
BhINAJaBmuX B Diucte ¢ 7 mo 18 nexabpa 2001 roga. ITo ropusoHTaIH
YKAas3bIBAIOTCA YKCJIa MecAla, 10 BePTUKAIU — KOJHWYECTBO OCAIKOB, BhI-
OaBIIHUX B COOTBETCTBYIOIIUH JeHb, B MWIIHMeTpax. Ilida HATIAZHOCTH
SKHUPHEIE TOYKM HA PUCYHKE COeIUHEHH! JuHueii. Onpesenure o pucyHky,
CKOJIBKO JIHe# 3a JaHHBIHA Nepuo/] He BHIIAAAJI0 OCAJKOB.
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Ha rieryaroii 6ymare ¢ pasmepom kjgerku 1 x 1 uzoOpakén paBHOOeH-
PEHHEBIH NPAMOYTOJIBHBIH TpeyrosbHuK. Halpute AJMHY ero MeauaHbl,
IPOBEAEHHOI K THIIOTEHY3e.

KoHKypc ucmogHUTe el npoBoauTcs B 3 JHA. Beero sasaemeno 80 BeicTy-
ILJIEHUHA — TI0 OAHOMY OT Ka)XJol cTpaHbl. B nepBLId eHb 3allJIaHUpOBa-
HO 20 BBICTYILJIEHHI, OCTaJbHbIE paclpeleseHbl IOPOBHY MeKAYy OCTaB-
muMuca IHAMHU. [TopsagoK BBICTYIJIEHUU oOIpelesdercs >KepeObEBKOI.
KakoBa BeposiTHOCTB, UTO BBICTYILJIEHHE IIpeAcTaBuTens Poccuu cocTout-
cA B TPETHH JeHL KOHKypca?

md.4
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Haitzure Kopens ypasreHHs 3 = 27,

B rpeyroapauke ABC yrisl A u1 B paBHBI, COOTBETCTBEHHO, 45° m 67°.
Haitnure yron mexxay 6ucceKTpucoi U BRICOTOH, IPOBEAEHHRIMHU U3 Bep-
muHeI C. OTBeT faiiTe B rpagycax.

Ha pucyuke n3o6paxén rpaduk GbyHKIMHA y = f(x) 1 OTMEUYEHBI TOYKH
-7, -3, 1, 7. B xaxo# M3 5THX TOYEK 3HaUYeHHe IPOU3BOJHOI HaNMEHb-
mee? B oTBeTe YKaXKUTE 9TY TOUKY.

v

Haiigure 06beM MHOTOIDAHHMKA, BEPOIMHAMHM KOTOPOTO SABJAIOTCA TOY-
Ku A, B, C, A, B, npaBuibHO’ TpeyroasHoii npuamel ABCA B,C,, nno-

mjass OCHOBAHUA KOTOPOH paBHa 9, a 60K0oBoe pebpo paBHO 7.

HajiguTe sHaueHnne BEIpaXKeHUA ~— ~——

Y2-312
5

KoadhdunueHT mosnesnoro AefcTBHSA HEKOTOPOTO JBUTATEJs OIpPeAesAeT-

T - T,
ca dopmyJioin 1= 1TZ-IOO % . IIpp KakoM HaMMeHbIIeM 3HAYEeHHH

1
TemnepaTypkl Harpesateas T, (B rpaaycax Kenseuna) KIIII srtoro
aBurartenss Oyaer He menbiue 80%, ecau TeMmepaTypa XOJOGHJILHHKA

Bpoxu mopoxxe pybamku Ha 30% u gememse muaskaxa ma 22%. Ha
CKOJIBKO IIPOIIEHTOB py0ailKa AellleBJie MuIKaKa?

HajiguTe HanMeHbIlee 3HaueHne QYHKIUU y = 2 cos x — 11x + 7 Ha oT-
peske [-m; 0] .
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10.

3A0AMA 1

MoproroeurenbHbie 3afaHUA

Cruipok crout 7 pybueit 30 Koneex. Kakoe mamboJibiliee 4HMCJIO CHIPKOB
MOXKHO KynuTh Ha 90 pybneit?

Temsoxox paccuuTad Ha 720 maccaxupos u 28 uwieHOB KOMaHALI. Kaxk-
Jlasi cracarejbHas IILTIONKa MOMXeT BMecTUTh 60 uenoBek. Kakoe Ham-
MeHBbIIIee YHCJIO IIJIIONOK JOJPKHO OBITh HAa TeIIoXohe, YTOOHI B ciydae
HeoOXOAUMOCTH B HUX MOJKHO OBIJIO pa3MeCcTHUTD BCeX MacCaXUpoB U BCex
4JIeHOB KOMaHAbI?

B nome, B KoTOpoM xuBeT Buka, 5 aTa)keil 1 HECKOJIbKO moAbe3noB. Ha
KaXXJIOM 9Ta)ke HAXOAUTCA IO 4 KBapTHpLI. BHKa XMBET B KBapTHpe
Ne 39. B kaxkoMm noabeszie :KUBET Buka?

Jlep:xaTesd ZUCKOHTHOM KapThl KHMMXHOIO Mara3uHa IoJIy4aloT IIPH I0-
Kynke ckuaky 10% . Kuura crour 400 py6aeit. CkonbKo py0OJieil 3amia-
THUT JEeP>KAaTeb AUCKOHTHON KapTHI 3a 3Ty KHUTY?

Mobunsunii Tesedon crous 5000 pybiieii. Uepe3 HeKOTOpOe BpeMA LEHY
Ha 3Ty MojeNb CHu3WIM A0 4450 py6ieit. Ha cKoJIBKO mpoIlieHTOB ObLIa
CHUIKEHa IleHa?

Kaxxawrit Jenb Bo BpeMs KoHdepeHIIMM pacxoayercss 80 makeTHKOB das.
Kondepenuusa gaurea 6 gHeit. Yait npogaerca B maukax mo 50 makeru-
K0B. CKOJIBKO ITaueK HYKHO KYITUTh Ha Bce AHU KoH(MDepeHIUU?

IlaBen MBamoBuY KYITHJI aMepUKAHCKHII aBTOMOOWIb, CIIMAOMETD KOTO-
POro IOKaasbIBaeT CKOPOCThL B MIJIAX B Yac. AMEPHUKAHCKAaA MWIS DaBHA
1609 M. KakoBa ckopocTb aBTOMOOMJIA B KMJIOMETPAX B Yac, €CJIU CIIUJIO0-
MeTp HoKa3kIBaeT 44 muin B yac? OTBeT OKPYIJIATE O IeJIOTO YHCJIa.

TToean Cocuoropck—MockBa oTnpasJisderca B 5:11, a npubsisaeT B 9:11
Ha cieaylomuil ngeab (BpeMsa MOCKOBCKOe). CKOJIBKO 4acoB II0e3fk Haxo-
AUTCA B IyTU?

B nome, B koTopoMm kuBeT Hartama, ogus nogness. Ha kaxaoM aTaske 1o
JeBATH kBapTup. Hartaima »xuBét B kBapTupe 93. Ha kakoMm aTake >KUBET
Harama?

Jlnsa pemoHTa KBapTUphl Tpebyercs 53 pysoHa 060eB. CKOJBKO MMauek
00OHHOro KJjes HY}KHO KYIIUTh, €CJIM ONHA IIauKa Kjesd pPacCYMTaHaA HAa
9 pysoHOB?

=14
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B centabpe 1 kr kay6uukn crouna 120 pyGaeit. B okTabpe kiryOHHKa I10-
zoposxxkasa Ha 10% . CkoabKo pyOJaeit cTona 1 Kr KIyOHHUKH IIOCJIE II0J0-
poXKaHUA B OKTAGpe?

JleToM KHUJIOrpaMM KJIYOHHKH CTOUT 75 pyOJaeii. Mama kynuna 2 kr 600 r
Kay6HuKH. CKOJLKO py6Jiieii cauu oHa JOKHA NoJyuuTh ¢ 200 py6ieii?

KadenpHasa mimTka mpogaérca Kopobkamu mo 6 m2. CKOJBKO KOpPOGOK

IIUTKY HYXHO KYIHTb, YTOOLI XBATHJIO HA OOJHUIOBKY CTEH IJIOIIAALIO
35 m??

B cenTsabpe 1 kr orypmnos croun 50 pyGieii, B OKTsOpe Orypisl Io10po-
skanm Ha 20%, a B HosAOpe eme Ha 15% . Cxroabko pyOneit croun 1 Kr
OT'YPIIOB II0CJIe TIOJAOPOXKaHUA B HOAOpe?

B nernem snarepe 164 peberka u 23 BocnuTaTensda. B aBTobyc nmomemniaercsa
He Ooxee 40 nmaccaxupoB. CKOJIBKO aBTOOYCcOB TpeOyeTcs, YTOObI mepe-
Be3TH BCeX U3 Jjlareps B ropoj?

Kakoe MuHHMMAaJbHOE KOJIMYECTBO BOCHBMHMECTHBIX IILTIONOK JOJIYKHO
ObITh Ha Kopabiie, Ha KOTOPOM HaXxoZATcA 54 maccakupa u 12 uyjieHOB
aKUnaxa?

Buner B myaeit crout 150 pyoneii. CKOJIBKO GUIETOB MOMXHO KYIIUTH HA
1300 py6ueii?

OpxHa TabyieTKa JgekapcTBa BecUT 70 Mr 1 coiepKHUT 8% aKTHBHOIO Belle-
ctBa. PebéHKy B Boapacre g0 6 MecAlieB Bpay nponncmBaeT 1,12 Mr ax-
THBHOT'O BeIlleCTBA Ha KaMKIbIil KUJIOrpaMM Beca B CYTKH. CKOJIBbKO Tab-
JIETOK 3TOr0o JIEKApPCTBa CJELYyeT AaTh pPeGEHKY B BO3pacTe 4YeThIPEx
MeCSAIIEB ¥ BECOM 5 KI' B TeU€HHUE CYTOK?

IMToxonanka crout 45 py6aeii. B BockpeceHbe B cyliepMapKeTe AeHCTByeT
CIernuaibHOe IpeAJIoyKeHre: 3allJIaTHB 34 TPU INOKOJAAKHU, IOKYIATEIh
nmoJayuaeTr derhipe (OAHY B n1oAapok). CKOJBKO IITOKOJIALOK MOYKHO II0JIy-
yuTh Ha 280 py6.ieil B BocKpeceHbe?

CrnugoMeTp aBTOMOGHJISA IOKa3bIBAET CKOPOCTh B MHJSAX B uyac. Kakyio
CKOpPOCTH (B MHJISIX B 4ac) IIOKA3LIBAET CIIUJOMETD, €CJIM aBTOMOOHJIb

ABHIKETCSA co CKOpocThio 68 kM B uac? (Cuuraiite, uro 1 MUAS paBHAa
1,6 km.)



3aueTHblie 3apaHuA

B mikone 1500 yuerukoB, u3 Hux 30% — yuyeHHMKH HAYAJIbHOH IITKOJIEI.
Cpenu yyeHHMKOB cpefHeil U crapiueit mkoasl 40% wusygaror ¢panmys-
cKkHi A3bIK. CKOJIBKO YUEHMKOB B IIKOJie U3y4aloT PpaHily3cKHH A3BIK,
€CJIM B Ha4aJbHOH NIKoJie QPAHIlY3CKHI A3LIK HE U3ydaeTcsa?

B yauBepcuTETCKYI0 OGHUOJIHOTEKY IPUBE3JIHM HOBble YUeOHUKHU IO reoMeT-
puH AJs TPEX KypcoB, mo 380 1mTyK aid xakaoro kypca. Bce kauru ogu-
HAKOBEHI I10 padMepy. B kHMKHOM mIKady 7 HOJIOK, Ha KaXJ0# IoJIKe 10~
memjaercss 30 yue6HHMKOB. CKOJBKO IIKaGOB MOMKHO IOJHOCTHIO
3aII0JTHUTH HOBBIMHU yUYeOHUKaMU ?

YeraHoBKa IBYX CYETUYMKOB BOABI (X0JI0AHOM U ropAadei) crout 3500 py6.
JIo YCTaHOBKH CUETUHKOB AJIEKCAHAD IJIATUJI 3a BOAOCHAOXKeHHe exKeMe-
cauuo 1100 py6. Ilocie ycTaHOBKHM CYETYMKOB OKA3aJI0Ch, UTO B CPEAHEM
3a MecsI] OH pacxoayeT Boabl Ha 900 py6. 3a CKOJILKO MecAlleB YCTAHOBKA
CUETUHUKOB OKYIIUTCA?

Hanbpuoboitmuk Auapeit 3a mecsin nmpoexay 9200 kM. CpegHuit pacxon
ausenbHoro romausa Ha 100 kM coctasiasieT 30 1. CtouMocTh 1 J1 qu3eanb-
Horo TomnuBa 22 pyossa. CKOJIbKO pyO6Jeil cOCTaBJISIET CTOMMOCTh IH-
3eJIbHOT'O TOIIJIMBA, IIOTPAauYeHHOr0 AHApEeM 3a 3TOT MeCHIL?

Opua TabseTrka Jekapctea BecuT 20 Mr u cogeps:kut 10% aKTHBHOTO Be-
mecrtBa. Pe6EHKY B BospacTe 10 6 Mecsiies Bpau nponuckiBaet 0,5 Mr ak-
THBHOI'O BeIlleCTBA HA KAXKIBIH KHUJOorpamMm Beca B cyTKH. CKOJIBKO Tab-
JIETOK 3TOr0 JIEKAPCTBA CJELYyeT JaTh peGEHKY B BO3pacTe UYeTHIPEX
MecCHIeB U BeCcoM 8 KI' B TeUeHHe CYTOK? '

B mauke 250 nmucroB 6ymaru dopmara A4. 3a Heaeso B opuce pacxony-
ercst 1900 nucroB. Kakoe HauMeHblIIIee KOJIUYECTBO IadeK OyMaru HyX-
HO KYIHUTbH B oduc ua 6 Hezeb?

ITo TapudromMy niany «IIpocTo Kak meHB» co cuéra aGOHEHTa KOMIOAHUSA
COTOBOM CBfA3H KaKIblil JeHb cHUMaeT 19 py6. Ecau Ha cueTy ocTajoch
He Gosibirie 19 py6., To HA CJIeAYIOINUI AeHL HOMED GJIOKHUPYIOT JO IOIOJI-
Henusa cuéra. Cerogusa JInsa mosoxuaa Ha cBoit cuét 800 py6. CKogbKO
AHEeN (BKJIOUAA CErOAHSIIIHHHA) OHA CMOXKET IOJb30BAThLCS TejiepoHOM,
He nonoJyuad cuéra?

Terpazns crout 16 pyoduseii. CKoabKO pyOJeil 3anjaaTUT MOKYIATENb 3a
60 TeTpaneil, ecain IpHu MOKynKe Oosbie 50 TeTpajeit MarasuH JejaeT
CKUIKY 5% OT CTOMMOCTH BCeil IOKYIMKU?




Ansa Kynuia Ipoe3gHO GHIeT Ha MecAIl U clesasia 3a MecAl 43 moe3aKu.
CxouspKo py06ieii 0Ha COKOHOMMIIA, €CJIH IIPOE3AHOM O1eT Ha MecAl] CTO-
uT 755 pybuseii, a pasopad noesgxa — 19 pyGaeii?

MarasuH JeiaeT MeHCHMOHEpPaM CKHAKY HA OlpejesJeHHOe KOJHYECTBO
MPOIEHTOB OT IieHbl IOKYNKHU. [[bIHA cTOUT B MarasuHe 50 py6aeii. Ilen-
CHOHep 3aIljIaTHJI 3a AbIHIO 46 py6ieii. CKOJILKO IIPOIEHTOB COCTABJIAET
CKHUJIKA JJIA IEHCUOHEPOB?

J1a IpUroToBIIeHNS MapuUHAJA JJIS OTypILOB Ha 1 JHUTp Boxbl TpeGyercs
12 r 1uMOHHO# KuCAOTHI. JINMOHHAA KUCJI0TA IIPOJAETCHA B IAKeTHKAX 110
10 r. Kakoe HauMeHbIIIee YUCJIO TAKETHKOB HYXXHO KYIIUTh XO3SHKe I
NPUTOTOBJIeHUA 6 JIUTPOB MapuHaza?

B cenrabpe 1 kr orypos croun 50 pybieii, B OKTsa6pe OrypIisl I040pO-
waau Ha 20%, a B Hosbpe eme Ha 20% . Cxkonbko py6aeit ctoua 1 Kr
OT'YPIIOB IIOCJIE TOAOPOXKaHUA B HOAGpe?

B cynepmapkeTe IPOXOJUT peKJIaMHAs aKIMA: 3allIaTUB 3a JBe LIOKO-
JaJiKH, MIOKYIaTeab IOJy4YaeT TPU MIOKOJIAAKH (O4HA IIIOKOJIAAKA B IOAA-
pok). Illokomanka crout 64 py6uasa. Kakoe HaubGoasiee 4ucIo MIOKOJIA-
JOK MO HO NoJryuuTh Ha 500 pybieir?

JleTom kusorpamMm uepemsau crout 80 py6aeii. Mama kymuaa 1 xkr 800 r
yepeirHu. CKosbKO pyOiieil carauu oHa JOJKHA HOAYYUTh ¢ 500 py6ieii?

Cpenu 65 000 »xuresneit ropoga 60% ne unrepecyiorcs gyrbosom. Cpenn
JKUTeJIel, HHTepecyloIIuXxca GyT6osoM, 75% CMOTpesn MO TeeBU30ODPY
¢unan Jluru yemnuoHoB. CKOJIBKO JKUTEJEl rOpoAa CMOTPeJIO 3TOT MaTd
110 TeJIeBU30py?

B cenTabpe 1 kr kaprodensa croun 20 py6ieii. B okTsabpe kapTodesab no-
Jopoxxkana Ha 15% . Ckoabko pybuieii crona 1 Kr KapTodessa mocie Mojao-
poKaHuA B OKTAOpe?

B neTHeM srarepe Ha KaXXZ0ro yyacTHUKA moJsaraerca 30 r caxapa B JeHb.
B narepe 133 yesoBeka. CKOJIBKO KMJIOrPAMMOBBIX YIIAKOBOK caxapa It0-
HaJo0uTCA HA Bech Jiareph Ha 5 gHei?

ITaBen VIBaHOBHMY KyNMJI aMEPHUKAHCKHHA aBTOMOOMIL, CIIMIOMETD KOTO-
PpOro IIOKa3bIBAeT CKOPOCTh B MMJIAX B Yyac. AMEPDHKAaHCKAasA MWIA PaBHA
1609 m. KakoBa CKOpPOCTh aBTOMOGHJIA B KHJIOMETPAX B 4ac, €CJIH CIIUIO0-
MeTp nokassiBaeT 51 MuJio B yac? OTBET OKPYIJIMTE A0 1IeJIOTo YHCJIa.



19.

20.

B neruem jgarepe 160 gereii 1 22 Bocuurarend. B aBro6yc nmomemjaercs e
6outee 20 naccakupoB. CKOIBKO aBTOGYCOB TpeOyeTca, YTOOLI IepeBe3TH
BCEeX U3 Jlareps B ropoa?

IIpu omyare ycayr 4epes NJaTeKHBI TepPMUHAJ B3UMAaeTCA KOMUCCHS
6% . TepMuHa IpUEUMAET CyMM&I, KpaTHbIe 10 py6aam. AHaA XxodeT mHo-
JIO¥KHUTH Ha cUeT CBOoero MobuiabHOro tenedona He mensme 400 pyGireii.
Kakyio MUHUMaJIBHYIO CYMMY OHA JOJKHA HOJIOXKHUTH B MPUEMHOE yCT-
POICTBO ZaHHOTO TepMUHAJIA?




3AN0AMA 2

MogrorosurennHblie 3apaHunA

Ha guarpaMme nokasaHa cpeiHeMecsSYHAsA TeMIEpPATypa BO3Ayxa B MuH-
CKe 3a KaxxInlil Mecarn 2003 roga. I1o ropusoHTaIN YKA3LEIBAIOTCA MECHIIBI, 110
BePTHKAJM — TeMOeparypa B rpagycax Ileascus.
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21m | 1, Onpenenure mo guarpaMMe, KakKoil ObLIa cpegHeMecAYHAas TeMIepaTypa

B ceHTs16pe 2003 roga. OTeer gaiite B rpaaycax Ileancus.

2.2m

2. OnpegenuTe M0 AHArPpaMMe HAXGOJIBIIYIO CPEIHEMECAYHYIO TEMIIEPATYPY
B 2003 rogy. OTBer gaiite B rpagycax Ileancus.

2.3m | 3. Omnpezennre mo quarpaMMe HAUMEHBINYIO CPEJHEMECAUHYIO TEMIIEPATY-

py jJetom 2003 roga. OrBer gaiiTe B rpagycax Illenbcus.

24m ' 4. OnpeaenuTe mo fuarpaMme, CKoJabKo ObL10 Mecsanes B 2003 roay ¢ oTpu-

IaTeJIbHONI cpeHEeMeCAYHOI TeMIIepaTypPOi.

Ha pucyHKe :XKMPHBIMH TOUKAMH ITOKa3aH KYPC aBCTPAJIHICKOrO JOJIapa,
yeradoBaeHHBIH IlenTpo6ankomM P® Bo Bce paboune K ¢ 1 mo 27 oxTabpa

(=}

30



2010 roza. Ilo ropusoHTaJN YKa3bIBAIOTCH 9HMCJIA MECANA, IO BEePTHKATH —
IeHa goJuiapa B pyouaax. [s HaTJIAZHOCTH KUPHbIe TOYKHM HA PUCYHKE COeXH-
HEeHBI INHUEH,
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5. OnpezennTe 10 PUCYHKY, Kako#i ObLI Kypc mosiapa 15 oxkrabpa. Orser
IaiiTe B pyOJIAX.

6. Onpegenute N0 PUCYHKY, KAKOTO YHCJA KypPC J0JjIapa BIepBhle OBLT pa-
BeH 30 pyOasaMm.

7. OmnpenennuTe M0 PUCYHKY, CKOJIBKO JHEH 34 YKA3aHHBIA IEPHOJ KYPC ZOJI-
Japa 6sL1 paBeH 29,5 pyoas.

IIpu pabore domHapuka GaTapeilka HOCTEIIEHHO pPa3psaKaeTcs, U HAIp-
’KeHHe B 3JIeKTpHUYecKoi nenu doHapruka nagaer. Ha pucyHKe moKa3aHa 3aBU-
CHMOCTB HaIIPSKEeHUA B IIEIIH OT BpeMeHHU paboTe! GoHapuka. Ha ropusoHTaNIb-
HO#l ocu oTMeuaeTcd BpeMsa paboTel ¢GoHapuKka B yYacax, Ha BEePTUKAJIBHOH
OCH — HAIpAXeHHUe B BOJIbTaX.

1,8
1,6
1,4
1,2
1,0
0,8
0,6
0,4
0,2
0,0
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10.

12.

13.

14.

32

OnpepesuTe 0 PUCYHKY, KAKHM OBLIO Haupsi’KeHHe B MOMEHT BKJIIOUe-
HuA poHapura. OTBeT JaiiTe B BOJIbTAX.

OmnpeneinuTe Mo PHCYHKY, KAKUM ObLIO HaTpsAKeHHe dyepe3 15 yacoB pa-
6oTsI ponapuka. OTBer gaiiTe B BOJIbTaX.

OmnpenennuTe Mo PUCYHKY, Yepe3 CKOJILKO 4acoB paboThl ¢OHADHKa Ha-
npsxeHune ynauo 1o 1 Bosbra.

Ha guarpaMme nokasaHa cpelHEMeCAYHAA TeMIepaTypa Bo3ayxa B Mock-

Be 3a Kaxgerid Mecan 2009 roza. ITo ropu3oHTANM YKA3BIBAIOTCA MeECAIEI, IO
BEePTHKAJIM — TeMIlepaTypa B rpagycax Ileabcus.

24

20

16

12

Omnpexnenute no AuarpaMmMe HauGOJIBIIYIO CPEAHEMECAYHYIO TeMIIEPATYPY
B 2009 rony. OrBer gaiire B rpagycax [lenscus.

Onpenenure Mo puarpaMMme HAMMEHBIIYIO CPEIHEMECAYHYIO TeMIIepary-
py B 2009 roxy. OrBer maiite B rpagycax llenncus.

OnpepenuTe 1Mo AuarpaMmme, CKoJIbKO 0b110 MecAues B 2009 roxy ¢ oTpu-
LaTeJbHOU CpefHEMECAYHOUN TEMIIEPATYPOIl.

Onpexnenure 1o guarpaMmme, CKOJbKO ObL10 Mecsnes B 2009 rony, korza
cpegHeMecsaYHasa TeMneparypa npesnimaina 10 °C.



Ha pucyHke u3o6paés rpaduk KojaeGaHUA TeMIIepaTyPhl B TeUEHHE IIE€P-

BeIX 20 nueii ampesa. Ilo ropusoOHTAJNBHOM OCH OTJIOMKEHBI JHH, a IO BEpPTHU-

KaJbHOU — CpeJJHeCYTOYHAasA TeMIlepaTypa Bo3xyXa.

15.

16.

17.

18.

19.

4 °C

1 3 5 7 9 11 13 15 17 19 20

Kaxoit 6pu1a cpefiHecyTOYHas TeMmmepatypa Bosayxa 6 ampensa? Otser
maiiTe B rpagycax Ileancus.

Kaxoro uncia cpeffHeCyTOUHaa TeMIlepaTypa BO3LyXa B IePBHIH pa3 Koc-
Turja 7 °C?

Kakoro uncia cpefHeCyTOUHAA TeMIIEpaTypa BO3Iyxa O6bLIa MaKCHMAJb-
HOMI?

Kakoro umncia cpefHecyTOUHas TeMIlepaTypa BO3AyXa OblIa MHHHUMAJb-
HOM?

Ha rpaduke, nsobpaK€HHOM HA DPHUCYHKE, IIpPEJCTABJICeHO H3MEHeHHe
OMpIKeBOIl CTOMMOCTH AKHUHA TOPHOAOOGLIBAIOIIIEH KOMIAHHU B IIepPBLIE
IBe Hefenu ¢deBpand. B nmepByio Hemenio ¢eBpana Ou3HECMEH KYITHJ
12 axmuii, a TOTOM OPOJAJ UX HA BTOPO# Hemese. Kakyoo HaMOOJBIIYIO
NPUOBLIE (B py06JIAX) OH MOT HOJIYYUTH?

pyb6. 4

125
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20. Ha rpaduke u3o6paskeHO U3MEHEHHE TeMIepaTypPhl BO3AyXa B MyHKTEe A

Ha npoTsKeHHH cyToK 17 aBrycra. Ha ocm aGemucce oTMmeuaercss BpeMs
CYTOK, Ha OCH ODAMHAT — TeMIIePATYDA B IPAXYCax Henscus. Onpenenu-
Te 110 rpaduKy Pa3HOCTh MAKCHMAJBLHOH M MUHMMAJLHOM TeMnepaTyp B
TedyeHHe 3THX CYTOK (B rpagycax [lenbcus).

4°C
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3aueTHblie 3apaHMA

Ha guarpamMme mokas3aHO KoJudecTBO mocerurteseit caiita PUA Hosoctu

BO Bce aHHU ¢ 10 mo 29 nosabpa 2009 roxa. Ilo ropusoHTanM yKa3bLIBAKOTCA AHH

MecsI1a, 110 BEPTHKAJIHM — KOJIMYECTBO [TIOCETHTeIel caiTa 3a JaHHbIH JAeHb.

1.
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Omnpegenure no aAuarpamMMe pasHOCTb MeXJy HaMOOJbIIMM M HaMMeHb-
UM CYTOUYHBIMHA KOJHUYECTBAMHU IIOCETHUTEJIeH caliTa B YKa3aHHBIN Ile-
pHOJ.



2. Omnpegesnnre 10 AUarpaMme, Bo CKOJIBKO pa3 HanOoJIbIee CyTOYHOE KOJIH-
4eCTBO IIOCETHUTEJIeH caliTa NMPEeBOCXOANJIO HaMMeHbIIIee CYTOUHOE KOJIH-
4eCTBO HOCETUTEJIEH caiiTa B yKa3aHHBINA IIepHOL.

3. Omnpezesanre Mo guarpamMme, CKOJBKO OBLIO JHEH B YKA3aHHBIA IE€pHOL,
KOT/Jla CyTOYHOe KOJHYeCTBO noceTuTeaeii He nmpesocxoauio 550 000.

4. Onpe,aeJmTe o fuarpaMme, CKOJIBKO pa3 CyTOYHO€ KOJIUYEeCTBO IIOCETHUTEe-
Jie#i caiita IIDHHHUMaJIO MAKCHMAaJIbHOE 3HaAUYeHHe B YKaaaHHbe;I Iepuon.

Ha pucyHKe XKMpHBIMHM TOUYKaMH NOKaszaH Kypc mosuiapa CIIIA, ycraHOB-
geHHb# IenaTpobankom P® Bo Bce pabGoune auu ¢ 22 ceHTAGPsA 110 22 OKTAGPSA
2010 roma. ITo ropm3oHTany YKA3LIBAIOTCA YHMCJA MECAIA, II0 BEPTHUKAIH —
IeHa Jojuiapa B pyOsasax. s HarJISAHOCTH JKHUPHBIEe TOYKH HA PHCYHKE COequ-
HEeHBI JINHHEH.
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5. Omnpegpenure Mo pUCYHKY HaMMEHBINHM KypC X0JJIapa 38 YKa3aHHLIN me-
puox. OTBeT paitTe B pyOasx.

6. OmnpeznennTe IO pUCYHKY HauGOJABIINIA KypC AoJLapa B mepuof ¢ 1 okTa6-
pa o 20 okTabpsa. OTeer gaiiTe B pybidax.

7. Omnpegenure 10 PUCYHKY, CKOJIBKO JHEH 38 YKA3aHHKIN IIepHOI Kype KO-
Jaapa npeseiman 30,3 py6as. Orser fgaiite B py6iaax.




2.8m

2.9m

36

Ha pucyHKe mokasaHo, KAK M3MEHSJACH TeMIEpaTypa BO3AyXa Ha Mpo-
TAXKEHUN OFHMX CYTOK. II0 rOpM3OHTAIN YKA38HO BpEMS CYTOK, IO BEPTUKA-
JIM — 3HAaYeHHe TEMIIePaTypHI B rpagycax [leabcus.
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8. Omnpegenure N0 pHCYHKY HaWMeHbIllee 3HaUYeHHe TeMmiepaTyphl. OTBer
Jaiite B rpaaycax Ileascus.

9. Omnpegesnnre 110 pUCYHKY HanOoJiblllee 3HAYEHHE TEMIEPATYPHI B II€PBOIt
noJioprHE gHA. OTBet Haiite B rpagycax lenscus.

10. OmnpepenuTe o PHCYHKY, CKOJIBKO 4YacoB TeMmneparypa Oblia oTpHIa-
TEeJILHOMH.

Ha gmarpaMme noxasaHo umciio 3anpocoB co cjioeoM CHET, chenaBHEIX
HA HEKOTOPOM MOMCKOBOM CaliTe BO BCe MeCANhl ¢ sHBaps mo gexkabps 2009 ro-
aa. ITo ropU30HTANIH YKA3BIBAIOTCS MECANBI, 10 BEPTHKAINM — YHCJIO 3aIIpOCOB
3a JaHHEIA Mecdl.
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11.

12.

13.

14.

OmnpegenuTte Mo guarpaMMe MaKCHUMAaJIbHOE MECAYHOE YHCJIO 3aIIPOCOB CO
cioBoM CHET B mepuozx ¢ saBapsa no okTa6ps 2009 roga.

Onpepenure 1o guarpaMme, CKoJIbKo 0sw10 MecsueB B 2009 roxy, Korga
yucyo 3anpocos co caoBom CHET 65110 pasuo 200 000.

Onpe,ue.nn're o guarpamMmme, BO CKOJIBKO pa3 MaKCHMAaJbHOE€ MECAYHOe

YMCJIO 3aIIPOCOB IPEBLIINAJIO0O MUHUMAJIbHOE MECSIYHOE YHCJIO 3aIIPOCOB CO
caosom CHET B 2009 rony.

OnpegesnTe Mo puarpaMme, CKoJbKo ObLi1o Mecaues B 2009 roay, korzga
yucJI0 3anpocos co ciaoBoM CHET me npeBocxoauio 300 000.

Ha pucyHke npuMepHO IOKas3aHO H3MEHeHHe TeMIepaTypsl Bo3jyxa B

Mockse ¢ 18 mo 24 saBapsa 2006 roza. ITo ropusoHTanu yKa3bIBAIOTCA YHCJIA

AHBap#, [0 BEPTHKAJIM — TeMIlepaTypa B rpagycax Ileascus.
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OnpenennTte MO0 PUCYHKY, KakoBa ObLIa HaMMeHbINAasA TeMIlepaTypa BO3-
Iyxa 3a yKasaHHLIHA nepuoj (B rpagycax Ileascus).

Onpepesure M0 PUCYHKY, KaKoBa Oblsia HauboJibinag TeMnepaTypa BO3LY-
xa 22 suBap4 (B rpagycax Ileabcus). ‘

HaiiguTe pasHOCTE MeXIy HauboJbloeili M HauMMeHbINeHl TeMOmepaTypoi
3a yKa3aHHBIH nepuoy (B rpagycax Ienbcusa).

Ha pucyHKe >KMDHBIMHM TOYKAMHM [TOKa3aHa CPeAHeMecAYHasA LeHa HedTH

c ceuTabpsa 2007 no asryct 2009 roga. I1o ropusoHTaIM YKA3bIBAIOTCA MECSIIbI,

37
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IO BePTHKaIu — HeHa Gappensa HedrH B fojutapax CIIMA. IIns HaraAaZHOCTH
JKMPHBIE TOYKH HA PUCYHKE COeAMHEHb! JINHUEH.

18.

19.

20.
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OnpegennuTe o pUCYHKY, KAKOH ObLIa cpefHeEMecsAUYHAA IleHa He(TH B Mae
2009 roaa (B nosnapax 3a 6appeJin).

OnpenesuTe 10 PUCYHKY, BO CKOJILKO pa3 HaMOGONbIIAsA cpegHeMecAYHAA
meHa He(PTH 3a YKA3aHHBIN IepHOJ IPEeBOCXOANIA eé HAUMEHBIIYIO Cpel-
HEMECAYHYIO IIeHy .

OmpegenuTe 0 PUCYHKY HAHMEHBIIYIO CPeAHEMECAYHYIO LieHy HeQTH B
nepuog ¢ Hoabpsa 2007 no cenTabps 2008 roga (B Kosimapax 3a 6appedin).
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3A0AMA 3

NoprorosurensHbie JagaHMA

Ha kieryaroii 6ymare ¢ pasmepom KJjeTkd 1 x 1 msobpaxéH npsamo-
yroasHukK. Haiigure ero miomazs.

Ha xneruaTtoit Gymare ¢ pasmepoM KjeTku 1 x 1 u3006paxkéH TpeyroJn-
HUK. HaliguTe ero niomags.

Ha kxneruaToit 6ymare ¢ pasmMepoM KJeTKH 1 x 1 m306pakéH Tpeyroiab-
HukK. HaiinuTe ero miomans.

Ha xneruaroit 6ymare ¢ pasmepoM KjeTkH 1 x 1 u3obpaskeHa Tpanerus.
Ha#aure eé miomans.




3.5m

3.7m

40

Hajigure miomans KBagpara, BEPIIHHLEI KOTOPOI'O HMEIOT KOOPAMHATEI
(2; 1), (3; 1), (35 2), (25 2).

Haiinure niomansk npsaMOYroJbHHAKE, BEPIIHHLI KOTOPOro HMEIOT KOOP-
auHaTH (1; 1), (25 1), (25 4), (15 4).

i

4

Haifizure nuiomajgs TpeyroJbHHUKA, BEPIIHHB KOTOPOTO MMEIOT KOODZH-
HaTel (25 1), (4; 1), (4; 4).

Ha#zure maomans TpeyrolbHUKA, BEPIIMHBI KOTOPOTO MMEIOT KOODH-
HathI (15 4), (2; 3), (2; 5).




9. Haiiaute niomaas Tpanenmuy, BEPIIMHBI KOTOPOH HMMEIOT KOOPAMHATHI
(1; 1), (45 1), (45 4), (15 2).

v
4

x
10. Haiigure muomans napajjejorpaMma, BepIIHHEI KOTOPOrO HMEIOT KOOD-

auHATHL (25 1), (4; 1), (35 4), (1; 4).

Uh
4

11. Hailigure AMHHEY AUArOHAJN OPAMOYIOJbHHKA, BEPIIUHEI KOTOPOIO HMe-
T xoopguHaTe (1; —10), (1; -2), (7; —10), (7; -2).

Ui

A\

123456?::
| I

12. Ha kaeryaroii 6ymare ¢ pasmepoMm KJieTkH 1 x 1 oTMedeHBI TOUKH A, B 1
C. Haiipure paccroasnue or TOuku A no npamoit BC.

4




3.13m ' 13. Ha kueruaTtoii 6ymare ¢ pasmMepoM KJeTKH 1x1 nM3o6paskéH paBHOCTODPOH-
HHUM TpeyroabHukK. HaiiinTe pajuyc BOUCAHHOH B HETO OKPYXKHOCTH.
\ //
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3.14m ' 14. Ha xieruaroit 6ymare ¢ pasMepoM KJieTKH 1 x 1 n306pakéH TpeyroabHUK

ABC. Haitaure 1IMHY €ro cpelHei JJMHUH, HapaJjljieJIbHOM cTOpoHe AB.

B

A

15. Ha kieruaToii 6ymare ¢ pasmepoM KJjeTku 1 x 1 m3ob6pakéH paBHOOex-

PEHHEIF NPSAMOYTOJIBHBIN TpeyroabHUK. HalifuTe AJNHY ero MeJHaHbI,
NpPOBEAEHHON K THIIOTEHY3€e. '

16. Ha kueruartoii 6ymare HapHcoBaH KpyT miaomansio 45. Halfigure miomags

3.16m

3allITPHXOBaHHOI'O CEKTOpa.

-
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17. Ha xneruaroii 6ymare HapMcoBaHhLI ABa Kpyra. Iliomaae BEYTpPeHHEro
Kpyra paBHa 86. Halinure niomaab 3arTpux0BaAHHON QUTYDEI.

18. Ha kuetuaroii 6yMare ¢ pasmepoM KJeTku 1 x 1 usobpaskeHa Tparme-
nua. Haiaure AauHy cpeiHe JHHUM 3TOH TpallellHu.

19. Ha kaeruaroit 6ymare ¢ pazmepoM kJaeTKH 1 x 1 n3dobpaskéH yroa. Haitgu-
Te TAHTEeHC 3TOro yrIJa.

B

0 . A

20. Ha xjeruaroil Gymare ¢ pasMepoM KJeTKH 1 X 1 ns3o6pakéH JeThHIPEX-
yroJyibHMK. Haligure ero miomans.
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3.1m

3.2m

3.3m

44

3auerHbie 3afaHMA

Ha xneruaroii Gymare ¢ pasmepoM kJeTKH 1 X 1 m3o0paxéH Tpeyrojb-
HuK. Haligure ero niomans.

Ha xneruaroii 6ymare ¢ pasamepoM kKiaeTku 1 X 1 mu3obparkeHa Tpaneljus.
Haiigure e€ niomans.

Ha xneruaroii 6ymare ¢ pasMepoMm KiaeTkn 1 X 1 nsobpaskéH napajuieno-
rpamm. Haiigure ero miomans.

Ha xneruartoii 6ymare ¢ pasmepoM kJeTkH 1 x 1 nzobpaxen yrosa. Haitgn-
Te ero rpafyCHYIO BeJIHYHHY.




5. Haiigute niomans KBagpara, BePIIMHBI KOTOPOTO MMEIOT KOODAHHATHI
(2; 1), (5; 2), (45 5), (1; 4).

6. Haiiaure miomansk IpAMOYroJIbHNKA, BEPIIMHBI KOTOPOTO MMEIOT KoOop- | m3.6

auHaTH (2; 1), (6; 3), (5; 5), (1; 3).

x

| L) .
o, {f [,
7 ) [

7. Haiigure AUHy JUATOHAIH MPSAMOYTOJBHHKA, BEPIIHHEI KOTOPOro HMe-
0T KoopauHaTe (—7; 1), (—=7; 4), (-3; 1), (-3; 4).

] 1
i

—7-6-5-4-3-2-10 1 x

u3.8

8. HaiiguTe niomajb napajielorpaMMa, BePIIHHBI KOTOPOTO HMEIOT KOop-
AuHATH (2;.1), (2; 2), (1; 5), (1; 4).
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3.9a

9. Ha kaeruaroii 6ymare ¢ pasmepoM KJeTKH 1 x 1 H3o0pakéH paBHOOen-
PEeHHBIH DPAMOYTOJLHBIA TpeyroJbHHK. Haiigure AIUHY ero MeJuaHsbl,
NPOBEJEHHOH K 'MIIOTEHY3€.

10. Ha kieruartoii 6ymare ¢ pasmepom KieTKH 1 x 1 n306pakén TpeyroJbHHK
ABC. Haiigure AJIHHY €ro BEICOTHI, ONIYIIIEHHOI Ha CTOPOHY AB.

B

3.11m

11. Ha kieruaroii 6ymare ¢ pasmepoM KJeTKH 1 x 1 H306paskéH TpeyroJbHUK

ABC. HaiinuTe 1iuHy ero cpegHel JHHNN, DapaUieLHON cTopoHe AB.

12. Ha kneruaToit Gymare ¢ pasmepoMm KaeTkH 1 x 1 oTMedeHb! Touku A u B.
Haiinure anuny orpeska AB.

B

\
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u3.13

13. Ha xueruaroii 6ymare ¢ pasmepoM KjeTkn 1x1 n306paxén PaBHOCTOPOH-
Hui TpeyronbauK. HalinuTe paguyc BnucanHOi B Hero OKpY>KHOCTH.
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14. Ha kneruaroii 6ymare ¢ pasmepoM KJjeTKu 1 x 1 usobpaxkeHa Tpamemus.
Haiigure aiuHy cpeHeil JUHUYA 3TOU Tpanenuu. ‘

15. Haiigure nuaroHans npaMoyroabEuka ABCD , eCju CTOPOHBI KBajApar-

m3.15

HBIX KJIETOK PaBHBI 1.

16. Ha kueruartoit 6ymare un3obpakéH Kpyr. Kaxosa mioniaab Kpyra, eciu m3.16

TJIOIIAAb 3alITPUXOBAHHOrO ceKTopa paBHa 10?

i [N /N F— —| | M N (O VR J—
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3.17m

17. Ha kjeruaToit 6ymare HapucoBaHO ABa Kpyra. Ilinomane BHyTpeHHero
Kpyra paBHa 4. Haiiiure miomaab 3alITPUX0BaHHON QUIYDEI.

4 R R | L

3.18m

18. Ha kneruaroii 6ymare ¢ pasmepom KieTkH 1 x 1 n3obpaxén yroua. Hadiau-
T€e TAHT'€HC 3TOro yrJa.

19. Ha kjeruartoii Gymare ¢ pasMepoM KJeTKH 1 x 1 H300pakéH Tpeyroinb-
HUK. HalifuTe ero mromaib.

3.20m

20. Ha xneryaroii 6ymare ¢ pasmepoM kieTKH 1 x 1 n306pakéH TpeyroJbHUK.
Haiigure paguyc onucasHOi OKOJIO HETO OKPYXKHOCTH.

/T\\ N,
PR

N

AN
N

|
l
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3.

3A0AMA 4

MopgrorosurenbHbie 3agaHUA

B cpegnem ns 2000 cafoBBIX HACOCOB, MOCTYIIMBIINX B IPOAAXKY, 12 mox-
TekaT. HaiiiuTe BepOATHOCTH TOTO, YTO ONMH CJYUYANHO BBIOPAHHBLIN
U1 KOHTPOJISA HACOC He IIOATeKaeT.

dabpuka BHIIYCKaeT CYMKH. B cpeaneM Ha 154 KadecTBeHHBIE CYMKH
IPUXOAUTCA 16 CYMOK, MMEIOIUX CKPHITHIE AedeKThl. HaiiuTe BeposaT-
HOCTB TOTO, YTO BhIODAHHAsA B MarasuHe CyMKa OKasKeTcd ¢ AedeKTamu.
Pesyabrar oKpyriure A0 COTHIX.

BeposaTHOCTh TOr0, YTO HAa TECTUPOBAHHMHM 10 MaTeMaTHUKe ydaluics Y.
BepHO pemnuT Ooablre 9 sagad, paBHa 0,67. BepoaTHoCTH TOrO, UTO V.
BepHO pemuuT 6osbire 8 3axaud, pasua 0,73. Haitagure BepOATHOCTh TOTO,
qT0 Y. BEPHO PEeIIXT poBHO 9 3agad.

B rpynne Typucros 25 uesoBek. X BepTOJIETOM B HECKOJBKO IIPUEMOB
3abpachIBalOT B TPYAHOLOCTYIIHEINA paifoH mo 5 dyesoBek 3a peiic. Ilopsa-
JOK, B KOTOPDOM BEPTOJIET IEPEBO3UT TYPHUCTOB, caydaeH. Halinure Bepo-
SATHOCTH TOTO, UTO TYPHUCT 3. MOJETUT BTOPLIM PeHCOM BepToJIETA.

B rpynne typucros 4 udesiopeka. C moMoInbpio XKpe0uUd OHHM BHIOHpAIOT
ABYX 4eJIOBEK, KOTODbIe JOJXKHbI UATH B CEJIO B MarasuH 3a IIPOAyKTaMH.
KakxoBa BEpOATHOCTb TOTrO, 4TO TypucT M., BXOAANIUHA B COCTaB IPYIINEI,
MOMUAET B Marasuu?

Babyiuika ucnekJia THPOKKH C IIOBUAJOM, KAIyCTOM U KAPTOILIKOI U BBI-
JIOKHJIA UX BIIepeMellKy Ha oaHo 6i1o10. C noBuaI0M ObLIO 8 IMPOIKKOB,
¢ Kanycroi — 7, a ¢ Kapromkoil — 10. BHelrHe Bce TUPOYKKY BHITJISAAAT
oxvHakoBo. HaiinuTe BepOATHOCTH TOTO, YTO CJAYUANHO B3ATHIN BHYUYKOMN
MIHAPOSKOK OKAYKETCH C KAITyCTOM.

Mamma, Oner, Cons, Muina u Kupusan urpaior B kjiaccuku. Toro, komy

P —

]
2>

HePBHIM HAYMHATL UTPY, OHH ONpeAedaioT »KpebueMm. Haitnure BeposaT-
HOCTB TOT'O, UTO HAUMHATEL OyJeT MAJbUHK.

Ha sks3ameHe 1o TeOMETPHUH IIIKOJIBHUK OTBe4YaeT Ha OMJUH BOIIPDOC U3 CIIU-
CKa 3K3aMEHAaIlMOHHbIX BOIIPOCOB. BepOﬂTHOCTb TOro, 4TO 3TO BOIIPOC 11O

Teme «TpuroHomerpus», paBHa 0,2. BeposaTHOCTb TOr0, UTO 3TO BOIIPOC
no reme «Bnemnue yruni», paBHa 0,15. BompocoB, KoTopble OJHOBpeE-
MEHHO OTHOCATCA K 3THM JIBYM TeMaM, Her. HaiifuTe BepOATHOCTH TOTO,
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4.14m

4.15m

4.18m

50 .

10.

11.

12.

13.

14.

15.

16.

17.

18.

YTO Ha 3K3aMeHe IITKOJBbHHUKY JOCTAHETCS BOIIPOC II0 OJHOH M3 3TUX ABYX
TEeM.

BepoATHOCTHL TOr'0, YTO HOBEIM TOCTED IIPOCHYXKHT OOJIbIlle rofa, PaBHA
0,97. BepoATHOCTE TOrO, YTO OH IPOCJHYKHUT OoJblle ABYX JieT, PaBHA
0,84. HaiiauTe BepOATHOCTD TOTO, YTO OH IIPOCTYIKHUT MEHbIIe ABYX JIET,
Ho GoJibIlIe rofa. )

W3 MHOXKecTBa HaTypaJbHEIX Yuces oT 30 1o 41 Haynauyy BeIOUpAIOT OAHO
yucyo. KakoBa BepOATHOCTH TOTO, UTO OHO JEeJIUTCS Ha 5?

Haiigure BepoATHOCTE TOTO, UTO IpH 6POCKE MOHETHI BHINIAAET OPEJL.

B xnacce 6 yuammuxcs, cpenn Hux aBa apyra — Cepreii u Bagum. Kiace
cay4JaiHbBIM 06pa3oM pa3buBaloT Ha 2 paBHble rpynnsl. Haligure BeposT-
HOCTB TOro, 4To Cepreil u BaguM okaXyTca B OQHOM IpyIIme.

B cpenuem Ha 50 xapMaHHBIX QOHAPUKOB IPHUXOJUTCSA CeMb HEHMCIIPAB-
HbIX. HaiiguTe BepOATHOCTS MOKYIIKH HEUCIIPABHOTO (hOHAPUKA.

B cGopHuke 6uieToB nmo maTeMmaTuxke Bcero 20 GuyeroB, B 13 M3 HUX
BCTpeUYaeTcs BOMPOC Mo mpousBogHoi. HaiifuTe BepOATHOCTE TOTO, UTO B
cAy4YaiiHO BLIODAHHOM Ha 3K3aMeHe OujeTe INKOJBbHUKY He IONAAETCH
BOIIPOC I10 IIPOU3BOTHOMA.

Ha uyemnuoHare mo NpPLIKKAM C IIECTOM BBICTYIarT 30 CIOPTCMEHOB,
cpenu Hux 6 npeirynoB us IlIBenuu u 7 npeiryHoB u3 Mekcuku. Ilopagok
BBICTYILIEHUH ollpenesseTcA KepebbeBKoi. HaliuTe BepoATHOCTH TOTO,
YTO TPUHAAIIATHEIM OyZeT BLICTYIIaTh NpbITyH U3 llIBenuu.

lBe dyr6onbuble KOMaHAbl «PoTop» U «CTaTop» UTrpalOT CepuI0 U3 TPEX
MmaTyeii. BeposaTHOCTh HUUBEH B KayKaoM maTue paBHa 0,2, CHIbl KOMaH[I
PaBHBI, IIO3TOMY BEPOSATHOCTYU BBIUTDHIIIA W IIPDOUTDHINIA KaXXAOU KO-
MaHJbl B OMHOM MaTue OAUHAKOBBI. HaliiuTe BepOATHOCTH TOTO, YTO BCE
TPH MaT4a BBIMTpaeT KoMaHga «PoTop».

W3 paiioHHOro 1eHTpa B JePEeBHIO €XXeJHEeBHO xoauTt aBTobyc. BeposT-
HOCTH TOr'O, UTO B IIOHEAEJbHHUK B aBTODyCe oKayKeTcsa MeHbIile 23 macca-
KHpOB, paBHa 0,85. BepoaTHOCTH TOro, UYTO OKaKeTcsa MeHbIIe 12 mac-
caxxupoB, paBHa 0,45. Hailigure BepoOATHOCTH TOTrO, YTO YHCJO
nacca’kupos Oyzer ot 12 no 22.

MexanuuecKue 4achl C JABEHAAIIATHYACOBBIM IudepbJaToM B KaKOI-TO
MOMEHT CJIOMaJIiCh ¥ Iepecrtayiu uaru. Haiigure BepOSITHOCTD TOTO, YTO
YyacoBasA CTpPeJIKa OCTaHOBMJIACh, JOCTUTHYB OTMETKHU 8, HO He JOWUAA IO
OTMETKH 2.



19.

20.

Konsa u Tona urpator B Koctu. OHu 6pocaioT KyOHK 10 OJHOMY pa3y, BBI-
HUTPBIBAET TOT, Y KOTO BhInajeT Goubire oukoB. IlepBbiM Gpocun Koas, y
Hero BeInaJo 4 ouka. Haiiziure BepoATHOCTD TOTrO, uTo TO/IS HE BRIMIPAET.

B knacce 12 manbunkos u 13 peBouek. 1 ceHTAGPS cay4aiHBEIM 00pa3oM
OIPEAEJIAIOT ABYX AEKYPHBIX Ha 2 CeHTAOGPSA, KOTOPBIE JOJMKHBI IIPUTO-
TOBHUTB KJacc K 3aHATHAM. Haliiure BepoATHOCTH TOTO, UTO GYAYT AeAKY-
PHTH MAJIbYHK U JE€BOYKA. )

3aveTHbie 3agaHuns

ITo orsbiBam nokynarteneit irops MIropeBud OLEHMT HALEHKHOCTDL ABYX
HHTepPHeT-MarasuHoB. BepoATHOCTHL TOro, 4TO HYXXKHBIH TOBap AOCTaBAT
u3 marasuHa A, pasHa 0,83. BepoATHOCTS TOr0, YTO 3TOT TOBAP AOCTABAT
u3 marasuHa B, pasHa 0,88. Urops Uropesuu 3akasan ToBap cpa3y B
oboux MarasmHax. CuuTas, YTO MHTEPHET-MATa3WHBLI PabOTalOT He3aBH-
CHMO JApPYT OT Apyra, HaguTe BEpOATHOCTH TOTO, YTO HHA OJHH MArasuH He
JOCTaBHUT TOBap.

Ha ¢abpuke xepamuueckoi mocyasl 10% HpoM3BeAEHHBIX TapeJOK UMe-
oT gedekT. IIpu KoHTpOJIe KauecTBa MPOAYKIMM BeIABJAAeTcA 55% ge-
GeKTHBIX Tapenok. OcTaJbHEIE TapeJKH MOCTYNAIOT B mpofaxky. Haiigu-
Te BePOATHOCTD TOT'0, YTO CJIy4ailHO BHIOpaHHAA OpPH IIOKYIIKe TapeiKa He
umeert gedexToB. OTBET OKPYTJIUTE JO COTHIX.

Ha copeBHOBaHMA mno rpefie mpuexanu 6 crmoprcMeHoB u3 Mcmanuwm,
4 cnoprcmena us Kuras, 5 cnoprcmenoB u3 Muauu u 5 cmopTcMeHOB U3
Anrnun. ITopagok BHICTYIUIEHH onpefensaeTcd »epedbéBkoitl. Haiigure
BE€POATHOCTD TOT0, YTO YETBEPTHIM OYAET BHICTYHATD CIIOPTCMEH K3 A3HH.

B rnerHOI0 mIKONY IO MaTeMaTHKe NpHexadd 24 BOCHLMHKJIACCHHKA,
26 peBaTukaaccHUKOB M 30 mecaTHkJgaccHMKOB. Bo BpeMs obeja Bce
IIKOJBHHUKH BBICTPOMJINUCH B CIy4YailHOM mopsjgke B odepeab. Haiigure
BEPOATHOCTh TOTO, YTO NEPBBLIM B OUepeAH B CTOJIOBYIO OKAaYKETCSA BOChH-
MUKJIACCHUK.

ITomemenue ocserjaercss GOHAPEM ¢ TpeMd JaMIaMH. BepoATHOCTD Ie-
peropaHus OjfHOIi JJaMIObl B TedeHHe roga pasua 0,29. Haitgure Beposr-
HOCTh TOT'O, UTO B TeYE€HHE I'0jia XOTA OBl OJHA JIaMIIa He IIEPETOPHUT.

B marasuse Tpu npozgasna. Kaxxaslit u3 HUX 3aHAT C KJIUEHTOM C BEPOAT-
HocThIO 0,4. HaiifuTe BepOATHOCTDL TOI'O, YTO B CAYUYAMHBIA MOMEHT Bpe-
MeHH BCe TPH NpoJaBlia 3aHATHI OAHOBPEMEHHO (CUHTAaNTE, YTO KJIHEHTEI
3aXOAAT HE3aBUCUMO ADPYT OT ApyTa).

ud.1

nd.5
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10.

11.

12.

13.

14.

15.

BeposTHOCTB TOro, uTo Oarapeiika GpaxoBaHHas, paBHa 0,03. IToxymna-
TeJb B MarasMHe BHIOMpaeT cAy4aidHYI0 YIAKOBKY, B KOTOPOH [iBe TaKkue
6arapeiiku. Haiinure BepOATHOCTH TOro, YTO 00e GaTapedKH OKaXKyTCH
UCIIpaBHBEIMH.

I'poccmeiicTepsl A. u B. urpasor B maxmatsl. Eciu A. urpaer 6eisiMu, TO
oH BHIUTpHIBaeT y B. ¢ BepoaTHocTeio 0,7. Eciu A. urpaer 4€pHBIMH, TO
A. BrimrpeiBaer y B. ¢ Bepoarrocrsio 0,6. I'poccmeiicTepnt A. u B. urpa-
IOT ABe NMapTUH, IPUYEM BO BTOPOIl IapTHM MEHAIOTCA IBeTaMH Quryp.
HaiizuTe BepoATHOCTB TOrO, uTo B. BRIMTpaer 06a pa3sa.

MoseTy mogkuHyJHM Tpu pasa. Haiaure BepOATHOCTL TOrO, YTO BCe TPH
pasa BhITIajia PeliKa, eCJIM U3BeCTHO, UTO B IePBHIH pa3 BHIIAJA PellIKa.

ABTOMaTHYeCKasd JUHHUSA M3rOoTaBJNBaeT OaTapeliku. BepoATHOCTE TOrO,
yTo rotoBad 6aTapeiixa HeucmpasHa, paBHa 0,05. Ilepes ynakoBkoii Ka-
saas GaTapeiika IPOXOAUT CHCTEMY KOHTpPOJA. BeposaATHOCTE TOroO, 4YTO
cucrema 3abpakyer HeucnpaBHYI0 Oarapeiiky, paBHa 0,97. BepoaTHocTh
TOTO, YTO CHCTeMa 10 omubKe 3a6paxkyeT MCIpaBHYIO OaTapeiKy, paBHa
0,03. HafifuTe BEepOATHOCTH TOr0, UTO CJHYYAifHO BLIOpaHHAs H3TOTOB-
JeHHas Oarapeiika 6yzeT 3abpakoBaHa CHCTEMOI KOHTPOJIA.

Haiigure BEpOATHOCTH TOro, YTO IPHU OpocKe KyOMKa BHIMAAET YETHOE
YHUCJI0 OYKOB.

Haiiagure BepoaTHOCTE TOr0, YTO MPHU OPOCKE ABYX MOHET BHINALET POBHO
OJHA peIIKa.

Ilepenq HayasmoM mepBOro Typa YeMIHOHATA M0 IIaXMaTaM YYaCTHHKOB
pasbMBAIOT HA UIPOBLIE NAPhI CAYYaRHEIM 06Pa30M C IIOMOILBIO K pebus.
Bcero B yueMnuonaTe y4acTByIOT 26 axMaTHCTOB, CPEIU KOTOPHIX 5 yua-
CcTHUKOB U3 Poccuu, B Tom yuciae Kupuan Yepuoycos. Haiigure BeposaT-
HOCTH TOTO, UTO B IIepBoM Type Kupunn YepHoycoB OyheT UrpaTh ¢ Ka-
KHUM-1160 maxmartucrom us Poccun.

B cpennem u3 900 mapuKoBEIX Pyuek 45 He mMUOIYT. Haiizure BEpOAT-
HOCTBH TOT'0, UTO Hayraj B3ATaA py4yka OyAeT mucars.

B dupme Takcu B maHHBIA MOMeHT cBobozHo 12 mammu: 1 uépHad,
3 xeaTeIiX U 8 3enéHBIX. ITo BEIZOBY BhIEXasia OJHA U3 MAIINH, CIyJYalHO
OKaszaBIIascsA OJMKe Bcero K 3akasuuKy. Haligure BepoATHOCTD, YTO 3Ta
MAaIlIMHAa — JKEJITOrO IIBEeTa.



16.

17.

18.

19.

20.

B rpynne mo aHrIuiickoMY A3RIKY yyatcea 10 mkoasHUKOB: AHApeii, Ka-
T, Jléma, Mama, Mwuima, Omns, Ilera, Cepéxa, Pycaan u Tous.
B Hauaje ypoxa yYHUTeJIbHUIlA IPOU3BOJLHBIM 00pa3oM BbIOHpaeT yde-
HHKA, YTOOBI OH OTBeUaJ AOMaliHee 3ajaHue y gocku. Hadinure BepodT-
HOCTBb TOTO, YTO K ZOCKe LOHAST IeBOYKa.

Ha copeBHOBaHHA IO METAHHIO AApa npuexaau 6 cmoprcmeHoB us Ura-
anu, 3 u3 'epmannu u 3 u3 Poccun. IlopsagoK BBICTYILJIEHHI OIpenesis-
eTcsa KepeObeBKOil. HaiifuTe BepOATHOCTEL TOTO, YTO TPETHUM OyAEeT BhI-
CTyIIaTh cnopTcMeH u3 'epManuu,

Korxypc ucnosHuUTe e IMpoBOAUTCA B b nueii. Beero 3asiBieHo 50 BbI-
CTYILJICHU#A — II0 OJHOMY OT Ka)XJ0# cTpaHbl. B mepBbIil eHb 3alJIaHU-
poBaHo 30 BBLICTYIIEHHWIH, OCTAJIbHLIE paclipefelieHbl IIOPOBHY MEXXKIY
ocraBIIUMUCA JHAMU. [TopALOK BRICTYILIeHU# OIlpefesiAeTcA KepeGheB-
Koii. KakoBa BepoATHOCTH TOr'0, YTO BBICTYIIEHHE IIpefcTaBuresa Poc-
CHH COCTOMTCA B TPETHH JeHb KOHKYpca?

Katsa u Hacrst 6pocalor KyOHK IO OZHOMY pa3y. BeIUTDEIBAET Ta feBOUYKA,
Yy KOTOpo# BeInajo 60Jbire oukoB. Huubs, ecyin 0UkoB TOPOBHY. 1lepBoii
opocuna Karsa, y weé Boimaso 4 ouka. Halaure BepOATHOCTh TOTO, UTO
Hacta npourpaer.

Ha TypHHp II0 HACTOJILHOMY Te€HHHCY IpuOblIn 26 y4acTHUKOB, B TOM
yucse 6ausHensl Tomia u Noma. Iia nposefeHuA kepebbeBKU II€PBOTO
TYypa YYaCTHHKOB CJyYaHBIM 00pasoM pa3OMBAIOT Ha [Be TPYNIIbl II0
13 uenoBexk. Kakosa BepoATHOCTHL TOro, uto Toma u I'onia okaxxXyTcsa B
OIHOI rpynme?

53



5.

11.
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14.

3A0AYA 5

MogrotoButTenbHbIe 3agaHNA

Haiinure Kopenp ypasuenua 2x° + 5x — 3 = 0. Eciu ypasHenue umeer
60J1ee OTHOT'O KOPHJ, B OTBETE YKaXKUTE GONBIINIH U3 HUX.

Haiinure xKopens ypasHeHus (3x + 15)2 = (8x — 9)°. Eciu ypaBHeHMe
uMeeT 60Jiee OAHOTO KOPHSA, B OTBETE YKAXKUTe OOJNBIIHIT U3 HUX.

Haitgute kopess ypaBHeHUs (x — 5)(x — 3) + 1 = 0. Eciiu ypaBHeHHe UMe-
eT 60JIee OHOTO KOPHs, B OTBEeTe YKAKUTe OONBIITHIA U3 HUX.

Hajigure Kopens ypaBHeHus 5x — 1 = 2x . Ecoiu ypaBHeHue umeeT 6oJiee

OOHOTrO KOPDHA, B OTBETE YKaXHUTe MEeHBIITUHA U3 HUX.

Haiigure kopeHb ypaBHeHuA V2x -7 =7,

Haiigure KopeHb ypaBHeHHsA ¥x + 3 = 3

. |
Haiigure xopens ypaBHeHusa 9'™ = 3
3x+63
HaiiauTe KopeHbs ypaBHEHUSA (gj =7,

Haitnure Kopens ypaBHernus: log,(5+x)=3.

Haiigure kopeHs ypaBHenus lg(—bx + 2) = —1.

Haiinure KopeHb ypaBHEHUS 1 __ 2.

2x-7
Haiigure Kopens ypaBHeHns v18-2x =6.

Haiigure KopeHs ypaBHeHus log, (-5-x)=3.

Hajiagnte KopeHb ypaBHEeHHUA Jﬁﬁ,;ﬂ =9,



15.

16.

17.

18.

19.

20.

3

6.

Haiinure Koperb ypaBHeHus log, (7+4x)=log,(3+4x)+1.

Haiinure KopeHb ypaBHeHuA 6°°* =0,36-10°°% .

1 X
Haiigure KopeHs ypaBHEHUSA [EJ =—.

. 1Y
Haiigure KOpeHb ypaBHeHUA (5] =16.

Haiigure KopeHb ypaBHeHHA 5™ = 125.

Haiigure KopeHb ypaBHeHUA Vx —3 = 6.

3aueTHble 3aaaHuA

. 6x +1
Haiinure kopeHb ypaBHEHUA =5.

2x —4

. 1
Haiiagure KopeHb ypaBHeHua 6x =1+ —. Ecau ypaBHeHue umeer OoJiee
x

OZHOT'O KOPHA, B OTBETe YKAXKUTE OOJBIITHHA U3 HUX.

Haiinure xopeub ypaBHenusa 2v11+2x = x +3. Ecaim ypaBHEeHUe uMeeT

60Jiee OJHOIO KOPHA, B OTBETE YKAMKUTE MEHbIIINHN U3 HUX.

3
Haiinure kopens ypaBHeHusa 216** = 362 .

x2-3x+2
HaiiinTe KopeHb ypaBHEHHA (5) :(

22

1 x*-3x+2
) . Ecniun ypaBueHue

uMeert 0oJiee OJHOTO KOPHA, B OTBETE YKAXKUTE OOJIBIIMI U3 HUX.

Haiinure KopeHs ypaBHeHud log,;(—5x + 13) = 3.

Haitqurte kopens ypaBHeHUs log,, ;7 = 0,5.

Haitaure kopeHb ypaBHeHud log,. (8x + 21) =

log,(7 - 6x)
— 3

ub5.7
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13.

14.

15.

16.

17.

18.

19.

20.

ma+1) 1

Haiiaure KOopeHb ypaBHEHUA COS rh B oTBeTe sanummute Hau-

GOJIBIINI OTPULATEILHBIA KOPEHbD.

Havinure kKopeHs ypaBHeHus tg(-mx)=-1. B orBere sanumuure Hau-

MEHBIIINHI II0JOXKUTENbHLIN KOPEeHb.

Haiigure KopeHs ypapHeHud (2x + 7)2 = (2x — 5)°.

., 5x -4 4x-5
Haiigure Kopensb ypaBHeHUS 8 = 5

Haiiaute Kopens ypaBaenud (x — 8)> = —32x.

. 1, 1
Haiinure KOopeHs YpaBHEeHHA Hx = QH . Ecsin ypaBHeHne umeer 6osee

OAHOTI'O KOPHA, B OTBEeTE 3allUIIIUTE MEeHbIIUH U3 KopHeﬁ.

. 1 2
HaiinuTe KopeHns ypaBHEeHUS =—.
x+2 x

HaijinuTe KopeHs ypaBHeHHs 20 — 3x = J5.

Haitaure xopenb ypaBHeHMs v11+5x = x +3. Eciu ypaBHeHHe HMeer

00JIee OLZHOTO KOPHSA, B OTBETe YKaXxKUTe GOJIbIINKN U3 HUX.

. . TX
Hatinure KopeHb ypaBHEHHA s1n§ =-0,5. B oTBeTe 3anumunuTe HaH-

60JIBLIINH OTPUIIATENbHBIN KOPDEHb YDaBHEHNS .

Haiigure KopeHb ypaBHeHUs 27 - 3* = 36*7*,

Haiinure xopeHs ypaBHeHus 2 log(3x — 5) = log,(15 — x).



9.

3ANAMA 6

MoarovoButensHbie 3agaHuA

Yron Mexxzay BBICOTOM M OGHCCEeKTPHUCOH, MPOBEAEHHBIMU K3 BePIIWHbLI
IIPSIMOTO yTIJla IIPAMOYTOJBHOIO TPEyrolbHUKA, paBeH 15°. Hatigure ru-
MOTEeHy3y, eCJIM MEHbIIINH KaTeT paBeH 5. )

BuccekTpuca Tymoro yrJa mapajieorpaMma JeJIUT HPOTHBOIOJIOMKHYIO
CTOPDOHY B OTHOIIEHHUH 4 : 3, CUNTAA OT BEePLUIMHEI ocTporo yria. Haigu-
Te O0JBINYI0 CTOPOHY NapaJLIeIOrpaMMa, eCJIH ero lIepuMeTp paBeH 88.

OcHoBaHusA Tpanenuu paBHH 12 u 17. Haligute GoabInii M3 oTPe3KoOB,
Ha KOTOpbIe AUArOHAJL TPANeIMH AeJTUT CPETHION0 JUHHIO.

BuccexTpuca yria, CMEXXHOrO € YIJIOM IIapa/LIejiorpaMMa, Iapajuiesibaa
ofHOU U3 ero guaronasieii. Haiigure yroJ, mojg KOTOPHIM IlepeceKaloTcs
JuaroHany napajrengorpamMmma. OrBer gaiiTe B rpajgycax.

IlepumeTrp napannesmorpamma ABCD pasen 72. Ha puaromanu AC
orMeuyeHa Touka O, takada uto AO : OC = 5 : 3. Uepes Touky O nposene-
HEBI J1Be IPSAMbBbIE, lIapaJjejibHble cTopodaM AB n BC napaJjuienorpamMmma,
U OHU IlepeceKalT CTOpPOoHBI AB u AD, cOOTBETCTBEHHO, B ToOUuKax K u
M. Haiizure nepuMeTp YeThIpExyroasHuKa AKOM.

Xoppa AB menut OKPYKHOCTL Ha ABE IyI'd, I'PAAyCHBIC BEJIUUYHUHBI KOTO-
DBIX OTHOCATCA Kak b : 7. Iloxg KaKUM yIJIoM BHIHA 3Ta XOpAa U3 TOUKH
C, npuHaanexaiieil MeHbIei agyre okpy:kuaoctu? OTBeT gaiiTe B rpany-
cax. .

Haiinure yron ACO, ecan ero cropona CA KacaeTcs OKPY»KHOCTH, O —
LIEHTP OKPYYKHOCTH, a Oojbmiasg ayra AD OKPY’XHOCTH, 3aKJIOYEeHHAas
BHYTPM 3TOrO yria, passHa 116°. Orser fgaitre B rpagycax.

Oxosno Tpamenuu, OLMH M3 YIJIOB KOTOPOH paBeH 35°, ONHCAJIN OKPYXK-
HOCTh. HaliinTe MeHpIINIA U3 OCTANBHBIX YIJIOB Tpanenuu. OTBer Aaiite B
rpagycax.

Paguyc OKpy’KHOCTH, BIIMCAHHON B NMPAMOYrOJLHBINA TPEYrOJILHHK, pa-
BeH 6. HaiiguTe runmoTenysy 3Toro TpeyroJbHHUKA, €CJIM ero KaTeThbl OTHO-
cATcA Kak 8 : 15.

7
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1°l

11.

12.

13.

14.

15.

16.

17-

18.

19.

20.

IlepuMeTp NIpSAMOYTOJILHOH TpallelWH, OMMCAHHON OKOJIO OKPY>XHOCTH,
paBeH 22, eé Gosnbmasa GoxoBad cTOpoHa paBHa 7. Haitnure paguyc ok-
PY>KHOCTH.

IIpamas, napannensnas cropone AC TtpeyroasHuka ABC, mepecexkaer
cropoHbl AB n BC B Toukax K u M coorBercrBeHHO. Haitnure AC, ecian
BK:KA=6:5,KM=18.

B npAMoyroinHOM TpPeyroJbHHUKE, OJUH M3 OCTPBHIX YIJIOB KOTOPOro pa-
BeH 60°, runorenysa paBHa 19. HaiizuTe MeHBLUIMH KaTeT 3TOro Tpe-
YroJbHHKA.

B tpanenuu ABCD c ocHoBaHUAMHU AB u CD nuaroHajay nepeceKaroTcsa
B TouKe O. Haiizure AO, ecau CO = 27, DC = 30, AB = 20.

Oaun U3 yIVIOB napaJuiejiorpaMmma Ha 56° MeHbHIe gpyroro yriaa. Haii-
OWTe BeJUUYUHY TYIOro yria napajijienorpamma. OTBer gaiiTe B rpaay-
cax.

Buccexktpucel yriioB A u D napannenorpamma ABCD mepecexkamTca
B TO4YKe, Jiexkanieil Ha cropoHe BC. Haitnure BC, ecin AB = 13.

IIlnomanpe napannenorpamma ABCD paBHa 60. Touka E — cepefuHa CTO-
poubl CD. HaiiguTte iomans TpeyroabEuka ADE.

Haiigure miomaak NpAMOYroJIbHOTO TPEYrOJIbHUKA, €CJIH €ro KaTeThbl
paBHbI 7 1 14.

Haiigure nioimans IpaMoOyrojbHOTO TPEYTOJbHUKA, €CJIU €ro KaTeT U I'd-
IIOTeHy3a PaBHEI cOOTBeTCTBEHHO 16 1 20.

B TpeyronsHuke co cropoHamMu 9 1 6 mpoBeleHB! BBICOTHI K 3THM CTOPO-
HaM. BricoTa, npoBejiéHHas K IIeEpBOH M3 3TUX CTOPOH, paBHa 2. Yemy
paBHAa BLICOTA, TPOBEEHHAA KO BTOPOI CTOPOHE?

Haiigute mionmags NpAMOYTOJbHOM Tpamneliny, OCHOBAHUA KOTOPO# paB-
HBI 14 u 26, Gosbitass G0KOBasi CTOPOHA COCTABJAET C OCHOBAHUEM YTOJI
45°,



4-

5.

7.

10.

11.

3avuerTHbie 3anaHuA

B Ttpeyroarauke ABC AC = BC = 6, Bricota AH paBHa 3. HaitiguTte yroa
C. OTBeT naiiTe B rpagycax.

B tpeyroaranke ABC yron A pasen 60°, yron B pasen 82°. AD, BE u
CF — BuICOTHI, Ilepecexaoinuecsa B Touke O. Haiigure yron AOF. OrseT
JaiiTe B rpagycax.

IIpamas, npoBeaéHHaA mapaJlyiesibHO 60KOBOI CTODOHE TpamelH uepes
KOHeIl, MEHBIIIET0 OCHOBaHUSA, PABHOTO 4, OTCEKAEeT TPEYrOJbHUK, II€DH-
MeTpP KOToporo paseH 15. HafiauTe mepumerp Tpamnemuu.

OcHoBauNsa paBHOGEAPEHHOMH Tpanmenuu paBHbl 6 u 12. Cunyc ocTporo yr-
Jaa tpanenuu paseH 0,8. Haiigure 60K0BYI0 CTODOHY.

B napasnenorpamme ABCD ctopona AB MeHbIe cTOPOHEI AD Ha 2 u yroa B
tymoii. 3 Bepmuns B Ha cropoRy AD onywiera Bbicota BH = 12. HaiinuTe
BC, ectn AH = 9.

Huaronanu pomba oTHocATca Kaxk 3 : 4. Ilepumerp pomba pasen 200.
Haiigure BricoTy poMmba.

Cropona AB TynoyroJsHOro TpeyroabHuxka ABC paBHa paguycy OIMKMCAH-
HOM OKO0JI0 Hero OKpYykHocTH. Haligure Tynoii yroa C. OTBeT gaiite B rpa-
Iycax.

OxoJio Tpamenuy onncaHa OKPYKHOCTh. IlepuMeTp Tpamnenuu paseH 22,
cpenHsas JUHUA paBHA 5. HaiiinTe 60K0OBYIO CTOPOHY TpalleIiu.

K okpy»xHOCTH, BOIUCAHHON B TpeyroasHUK ABC, mpoBeseHE! TPH Kaca-
TeJIbHBIE, NapajlieJbHBIE CTOPOHAM TpPEYroJibHHKA. IlepuMeTprl oTce-
YEHHBIX TPEYroJbHUKOB paBHHI 6, 8, 10. Haiigure mepumeTp JaHHOTO
TPEeYyroJbHUKA.

Tpu CTOPOHBI OITMCAHHOTO OKOJIO OKPYKHOCTH UETHIPEXYTOJbHUKA OTHO-
cATcA (B mocJjiefoBaTEIbHOM IIopAnKe) kak 2 : 5 : 7. Haiigure Gonburyio
CTOPOHY BTOTO .YETHIPDEXYTOJbHUKA, €CJM HU3BECTHO, UTO €ro IepuMeTp
paBeH 54.

JaHBI 1Ba CMEeKHEIX YIJia, OIUH U3 KOTOPHIX paBeH 34°. Halimure yroa
Mex Ay 6ucceKTpUCO BTOPOro U3 JAaHHBIX YIVIOB M UX 06mieil cTOpOHOIA.
OTBeT JaiiTe B rpagycax.




12.

13.

14.

15.

16.

17.

18.

19.

20.

Haiinure yron B tpeyroabuuka ABC, eciu AB = BC, a BHEeIIHH# yroj
npu BepiruHe C paBen 123°. OTBeT gaiiTe B rpagycax.

OnHO M3 ocHOBaHM# Tpamenuu B 6 pas MeHbIne eé cpegHei Juuun. Bo
CKOJIbKO Pa3 OHO MEHbIITe APYroTO OCHOBAHUS Tpamenuun?

Juaronajas NpaMoyrojibHuKa o6pasyer ¢ OgHON U3 ero cTOpoH yroia 11°.
Hajiagure yron mexxay IpAMBIMH, COAEP KAIMMU AUATOHATIH IIPAMO-
yroabHuKa. OTBeT AaiTe B rpagycax.

Vron mMexay ABYMA BHICOTaAMHM pom0a, IPOBEAECHHBIMUA M3 BEPIIMHBI TY-
moro yria, paBeH 67°. Haitigure ocTpslit yroan pom6a. OrBeT gaiite B rpa-
aycax.

ILnomans Tpeyronbuunka ABC pasHa 96, DE — cpeaHsis JUHUS, Iapaj-
JesbHasa cropoHe AB. HaiiauTte noontaas tpanenuu ABED.

VYrosn mpu BeplinHe, ITPOTHBOJIEXKAINEH OCHOBAHHIO DPaBHOOEIDEHHOIrO
TpeyrojbHuKa, paBeH 30°. BokoBasA cTopoHa TpeyrojJibHMKa paBHa 22.
HaitaguTte n0mans 3TOro TpeyroJbHHUKA.

Croponnl napasuiesorpamma paBHEI 10 u 70. Beicora, onyienHas Ha Iep-
BYIO M3 3TUX CTOPOH, paBHa 42. HalizuTe BoICOTY, ONIYIIIEHHYIO HA BTOPYIO
CTOPOHY IlapaJljeiorpaMMa.

BokoBasa cTopoHa paBHOGEIPEHHOTO TPeyroJbHHUKA paBHa 13, a ocHOBa-
HHe paBHO 24. HalimuTe IJIOIIAAb 3TOTO TPEYTOJLHUKA.

Ilnomazer napasienorpamma ABCD pasHa 148, HaitauTe nmiomazne na-
pasienorpamma A'B'C'D’, BepOmIMHAMH KOTOPOIrO SBJAIOTCA cepeUHbI
CTOPOH AAHHOIO IapajulejiorpaMma.



3AQAYA 7

MoproroBuTtenbHbie 3agaHMA

1. Ha pucyske uso6pax€s rpaduk GyHKINM y = f(X) 1 OTMEUYEHBI TOYKH —

7.1

7, =3, 3, 7. B kaKoil U3 3THX TOYEK 3HAYECHHE IPOU3BOAHOIM HanbobIee?

B oTBeTe yKaxuTe 3Ty TOUKY.
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2. IIpamaa y=8x+11 napasienbHa KacaTeJbHOH K rpaduky GyHKIUH
y= x% +7x-7. Haiigure abCcIuccy TOUKM KacaHusd.

3. Ha pucyske usobpaxennl rpadpuk GyHKUMH y = f(X) U AeBATH TOUYEK HA
ocH abcruce: x;, Xj, X3, .., X9. B CKOJIBKHX U3 3THMX TOYEK IPOU3BOJHAS
¢byaKIUHA f(x) DOTOKHATEIBHA?

I
|
|
1
i
1
l
|
e

oY W

4. Ha pucysxe msobpakén rpadux nepsoobpasHoit y = F(x) HeKoTOpOH
dyarnun y = f(x), ompepeseHHoit Ha uHTepBajie (2;13). Iloaw3ysace
DHCYHKOM, OIpefieIUTe KOJMYECTBO DeIIeHHH ypaBHeHHs f(x)=0 Ha
orpeske [6; 9]. '

4
y

y=F(x)
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5. Ha pucyske usobpaskeHbl rpabux GyHKOMHA Y = f'(x) — IIPOU3BOAHOMN

7.5m

dyHKIMHU f(x), # ceMb TOUeK Ha ocH abeIuce: Xy, X5, X3, ..., X7. B CKOJb-
KHX U3 3TUX ToYeK QPyHKIusd f(x) Bospacraer?

yA

- ———————

|
|
X1 X2 X3 i Xe X7
N | ! [xs |0 x5 x
b
i
7.6m | 6. Ha pucynke nsobpakennl rpadux ¢pyEKDuH y=[ (x) — IPOU3BOAHOMI

dysaroun f(x), 1 ceMb ToYeK Ha ocu abcmmce: xy, X3, X3, ..., X7. B CKOJB-

KHX U3 3THX ToOUeK QyHKuuda f(x) yopiBaeT?

yA

b ———
- — ——
b e

8
A
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7. Ha pucyHke usobpakenbl rpaduk yHKIuM y = f(x) u.KacareabHas K

7.7m

HeMy B TO4Ke c abciuccoii x,. Haiigure 3HaueHne IPOU3BOAHOM QYHKIIHH
f(x) B TouKe x,.

J N \\ /
N
1 \_//
X0 -
-5 | -3 o] 1 x
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10.

11.

12.

Ha pucyHke nsobpaskeHnl rpapur ¢pyHKOHU y = f(x) 1 KacaTeapHasd K
HeMY B Touke ¢ abciuccoil x,. Haiiaure s3HaueHEHe Npon3BOZHON QyHKIUHU
f(x) B Touke x,.

N
N
T \
X0 _
-5 | -3 ol 1 x
N
[Ipamaa y = Tx — 9 sABIdeTcA KacaTeJbHOH K rpapury QPyHKIUHU

ax?—17x + 3. Haiigure a.

Ma’I‘epI/IaJIbHaH TOYKAa ABHXKETCA HpﬂMOJIHHGﬁHO II0 3aKOHY
1,
x(t) = _Et + 5t + 23,

rje x — paccToAHUE OT TOUKH OTCUETA B METPaX, ¢ — BpPeM#A B CEKYHIAX,
M3MEepEeHHOoe ¢ Hayaja ABM»KeHusA. Haiigure eé cKOpoCcTh (B MeTpax B ce-
KYHAY) B MOMEHT BpeMeHH t = 1 c.

Ha pucynke usobpasken rpaduk ¢pyHkiuu y = x°. Hapucyiite kacate/n-
HYIO K 3TOMY rpadUKy B TOUKe c abcuuccoit x, = 2. (McnonabayiiTe ypas-
HeHUe KacaTeJbHOI.)

—~——_

\\
\

Ilpamaa y=-5x+14 saBiaseTca KacaTeJbHOH K rpadpury GYHKIAH

y=x°+3x* —2x+15. Haiigure abcuyccy TOYKHM KaCAHMUA.

u7.8

n7.10

n7.11
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13. Ha pucyske usobpaxkeH rpadux y=/'(x) — npousBoiHOH (yHKIUK

f (x) Haitnure abciuccy TOYKM, B KOTOpPOH KacaTenbHas K rpaduKy

y =f(x) napanensHa IPAMON y = 3X HIM COBIAJAET C HE.

yﬂ /
/
y=1(x
y
//
1
o 1 x
14. Ha pucyske usobpaken rpadpux y=f (x) — NOpPOU3BOAHON (PYHKIIUK

f (x) Haiinure abciiuccy TOYKH, B KOTOPOM KacaTeNbHAA K rpaduKy

y=f (x) napaJjijieJibHa ocu abCIIMCC UM COBIIAJaeT ¢ Heil.

!

yﬂ

15. Ha pucynke nzobGpakeHnnl rpadpuk byHKIuu y = f(x) 1 KacaTeabHada K

HeMy B TouKe c abcuuccoit x,. Haiiiure sHaueHHe NPOU3BOAHOI f(x) B
TOUKE X,.

ya

(=)
L R
(=]
Ry




m7.16

16. Ha pucyske u3o6pakéH rpapmk mepBooOpasHoii y = F(x) HeKoTOpO#
dyakuuu y = f(x), onpeaesenHoii Ha uHTepBaje (2; 13). Ilonp3ydAce pu-
CYHKOM, OmpeAesNTe KOJMYECTBO peHleHUil ypaBHeHHMs f(x)=0 Ha OT-
pe3ke [4; 12].

4

y
y=F(x)
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n7.17

17. Ha pucyHke usobpaxés rpaduk HekoTopod dyHKuHH y = f(x). OgHa U3
nepBoobpasHBIX 3TOM QYHKIIMHA pABHA

F(Jr)z%x3 ~x®+8x+2.

Haiigute nnomans 3a0ITPHXOBAHHOM QHUIYPEI.

Ya

18. Ha pucyske usobpaxkeHnl rpaduk GyHKHuM y = f(x) U KacaTelabHasdA K
HEMY B TOYKe ¢ abciuccoil x,. Haiimure snauenue npoussogHoi f(x) B
TOYKe X.

v
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19. Ha pucynke usobpaxennl rpadpuK QYHKIHUHU ¥ = f(X) U geCATH TOYECK HA

7.19m

ocu abCIuce: x;, Xy, Xg, .., X10. B CKOJIBKUX U3 9THX TOYEK IPOU3BOJHAS

bysKIMH f(x) DOT0XKHUTENLHA?
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7.20 m

20. Ha pucyHke usobpaskéH rpaduK HeKoTopoil GyHKIuHU y = f(x). OgHa u3
nepBo06pa3HLIX 3TOH QYHKIIMM paBHA

HaiiguTe miomans 3aITPUXOBAHHOM (QUTYPBI.

yll

y=f(x)
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3aueTHble 3agaHMA

1. IIpamas y=5x-7 mnapainenbHa KacaTeJbHOH K TIpapUKy QYHKIUH

y=x*—-4x -6 . Haiinure abcuccy TOYKM KacaHU.
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u7.2

2. Ha pucyHke u3o0paxkéH rpadpuk GyHKOHH Yy = f(x) ¥ OTMEJEHH TOYKH
-5, -3, 3, 7. B xakoil U3 3THX TOYEK 3HaAYEHHE IPOH3BOAHON HAUMEHB-

niee? B oTBeTe YKaKUTE 3TY TOUKY.

yll

n7.3

3. Ha pucyuke u300pakén rpadux Hexoropoit pyBEKOuHu y = f(x). Ilonbsy-
ACHh PMCYHKOM, BLIUMCJINTE O PeAeIEHHBIH HHTEerpal

f f(x)dx.
Y
y=f(x)
3

of 1 3 e\x

4. Ha pucyake nzobpakens rpapuk GyHKOuM y = f(x) ¥ ecATh TOYEK HA

m7.4

ocu abcimce: x;, Xy, X3, ..., X19. B CKOJIBKMX M3 3THUX TOYEeK IPOM3BOAHAH
dyuknun f(x) orpunareabHa?

Ya

X1 X2 X3 X4 X5 xGO
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5. Ha pucyskre msoOpaxkensl rpabuk GyHKOuU y = f(x) — IPOM3BOAHOIL

7.5m

dyuxnuu f(x), 1 BoceMb ToueK Ha ocH abcmuce: X, Xy, X3, ..., Xg. B CKOJIB-
KHX U3 3THX ToueK GpyHKOuA f(x) Bospacraer?

Yh

X7 X8
+

X4 X5 ,_/

0

foF S

X1 X2 X3
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7.6m ! 6. Ha pucynke msobpaxennl rpapuk ¢yHxmmu y = f(x) — DpousBoAHOI
dyekouu f(x), ¥ BoceMb TOYEK Ha OCH abcmuce: X, X3, Xz, .., Xg.

B cKosbKHUX U3 3TUX To4YeK DyHKIuA f(x) yOriBaer?

yA

—_—————
o
-_———
]
-3
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4
Ry

7.7m ' 7. Ha pucyske mnaotpaxkeHsl rpaduk GyHKOuUH Yy = f(x) u KacaTeJqbHAS K

HeMy B TOuKe ¢ abciuccoit x,. Haiaure 3aauenne npon3BogHON QYHKIUHK

f(x) B Touke x,.
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10.

11.

12.

Ha pucysHke msobpakeH rpadpuxk y=f (x) — IIPOU3BOAHON (GQYHKIIMH
f(x). HajignTe aGcumccy TOYKH, B KOTOPON KacaTeJbHas K rpaguky

y=1(x) napannensHa npsamoii y =6x MM cOBIAAAET C HEMA.

yl\

(=)
ey
Ry

Ilpamaa y = 9x — 2 sBiaseTcA KacaTeJbHOH K rpadHUKy QYHKIHUH
13x? + bx + 11. HaiiguTe b, yauThiBad, uTo abcIucca TOYKH KacaHUA
6oabme 0.

MarepuanbHaA TOYKA JBUYKETCA IPAMOJIHHEHHO 110 3aKOHY

x(t)=%t3+3t2—t+17,

rae X — paccTosiHUe OT TOYKH OTCYEeTa B MeTpaX, ¢ — BpPeMs B CEKYHIAX,
U3MEepeHHOe ¢ Havajla /JABMJKEeHHs. B Kakoiih MOMEHT BpeMeHH
(B cekyHaX) e€ CKOPOCTH ObL1a paBHa 6 M/c?

IIpamaa y=-4x-8 aABasieTca KacaTeabHOH K TrpaduKy GyHKOIUHU
y=x°-8x* —x-9. Haiiqure aGCcIucCy TOUKHM KacaHHUA.

Ha pucynke msobpaker rpapuxk y=f (x) — IIPOMU3BOAHON (QYHKINM
f(x). Haiigure aGcnuccy TOYKH, B KOTOPOi KacaTeabHas K rpaduxy

y =1(x) napannensHa ocu aGcIyce UM COBIAKAET C HEil.

yll

7.8
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7.13m

7.14nm

7.15m

70

13.

14.

15.

Ha pucyske usobpaxéH rpadux ¢pysxmum f(x). KacarenrHas K aromy
rpa@uKy, IPOBeAEHHAA B TOYKe —1, MPOXOAUT Yyepe3 HAYAIO KOODAHMHAT.
Haiigure f'(—1).

A £

Ha pucynke nsobpaxennl rpaduk QyHKOUHN ¥ = f(x) B qecATh TOYEK Ha
ocH abcmuce: X, Xg, X3, ..., X19- B CKOJBKHX M3 3THX TOUYEK IIPOHU3BOAHAN
dbyrrINH f(x) oTpHULaTEABLHA?

y

Ha pucyske naob6paxéH rpadur Hexkoropo# dysknuu y = f(x). Ilonsay-
fICh PUCYHKOM, BLIUHCJIUTE ONIpeAeI6éHHbBIN HHTErpaJl

]‘ f(x)dx.
-2

Ya
=f(x)

-9 0 9 4\ "x



16. Ha pucynke nzobpakéH rpaduK mpous3BOAHONH QYHKIHMHU f(x), ompene-
JEéHHOM Ha mHTepBaJe (—8; 4). B kakoi1 Touke orpeska [—7; —2] GyHKIUA
f(x) npuHuMaeT HauboJIbIlee 3HaYeHNE?

yu
[
y = f(x)
£ 1\
HY/ER W
Vi \
Ax
-8 0 4 |
N

17. Ha pucyHke usobpakéH rpadbuk mpousBogHoi PyHKIHM f(x), ompene-
JEéHHOM Ha uHTepBaJe (—6; 8). Haiimute KOJTMUECTBO TAKHUX YHUCEJI X;, UTO
KacaTeJbHad K rpa@ury GyHKINHU f(x) B TOUKe X; mapaiebHA IPAMON
Y = 2x — 5 WJIK COBIIAZAET C Heil.

Y\
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/ \| [
/

18. Ha pucynke usobpakéH rpad@uk IpousBogHOM (PyHKIMM f(x), ompene-
JEHHOH Ha uHTepBaJse (—4; 4). Haligure abciuccy TOUKH, B KOTOPOU Ka-
caTeJbHad K rpaduky QyHKIHH f(x) napaienbHa npamoit y = —3x — 11
WJIH COBIIAJAET C HEH.

Ya

|
'~
=
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7.19m

72

19.

20.

Ilpamasa y = 4x — 3 aABAAeTCA KACATEJLHOH K rpaduky QyHKIuUM
y =8x? - 12x + c. Haiigure c.

MartepuasbHad ToUKa IBMXKETCA MPAMOJIHNHEHNHO IO 3aKOHY
x(t) =3 - 9t* + 2t + 30,

rje x — PacCTOAHHE OT TOYKH OTCUETA B METPax, { — BpeMsA B CEKYHIaX,
H3MEepEeHHOoe ¢ Hauaja ABHKeHUs. B KaKkoii MOMEHT BpeMeHH ee CKOPOCTh
6vL1a paBHa 50 M/c?



3AQ0AMA 8

MoaroroBurTenbHble 3anaHUA

1. Ky6 onucan okoJio chepsl paguyca 13,5. Haitaure 0666M kyba.

2. IIpaBusbHas 4eTHIpEXyrojbHas IIPpU3Ma ONMMCAHA OKOJIO IUJIHHIADA, pa-

u8.2

IUyC OCHOBaHHMA KoToporo pasedH 1. Ilnomaab GOKOBOH IIOBEPXHOCTH
npu3Mbl paBHa 8. HailiguTe BRICOTY HHUJAHHIPA.
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3. B nununapudeckuii cocyn Hamuwian 2900 cm® Bogbl. YPOBEHb KHUIKOCTH
okasajncsa paBHeIM 20 cM. B Boay moaHOCTRIO MOrpYy3WIH AeTanb. Ilpu
3TOM YPOBEHb YXHMJKOCTH B cocyle mogusaacA Ha 15 cm. Hemy paBeH 005-

eM geranu? OTBeT BHIPA3HUTE B CM°,

4. B nMIMHAPHUYECKOM COCYJ€e YPOBEHbD JKUIKOCTH gocTturaetr 54 cm. Ha ka-
KO BbICOTE OyZeT HaXOAUTHCS YPOBEHD *KUIKOCTH, €CJIH ee IIePeJINTh BO
BTOPOH IMJIMHAPHUUYECKHH COCYX, AHaMeTp Koroporo B 3 pasa OoJibliie

nuamerpa nepporo? OTBeT BLIDA3UTE B CAHTUMETPax.
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IluauEAp ¥ KOHYC MMeEIOT o6Imue OCHOBaHWe M BbicoTy. O6BEM KOHyca
paBen 60. Haiigure 0666M uIHHApA.

Bo cKOJIBKO pas yBeJuuYUTCSa 00beM KOHYCA, €CJH Paguyc ero OCHOBAHUS
YBEJHMYUTCA B 3 pasa, a BBICOTa OCTAHeTCA OperKHeH?

ITMauHAD ¥ KOHYC UMEIOT 00IIue OCHOBaHMUe U BhIcOoTy. O0BEM IUMINHADPA
paBeH 153. HaiiguTte 06 5€M KOHyCA.

A TN
/N

O6béM KybDa, omucaHHOro OKoJio cdephbl, paBeH 2744. Haiigute paguyc
ctepsl.

Yepes cpeIHION JHHHIO OCHOBAHMUS TPEYroJbHOH IMPHU3MEI, 00BEM KOTO-

poii paBeH 6, mpoBeJeHa IUIOCKOCTbh, IapajijiesbHad G0KOBOMY DeOpy.
Haiigute 06 b€M OTCEUEHHOH TPEYTOJbHOM IPU3MBEL.

O6pém Kyba pasen 68. Haitgure 06'5€M TPEyroJibHOM MIPU3MEI, OTCEKae-
MO OT HEro IJIOCKOCTHIO, IPOXOAsAIIel uepes cepeINHbI ABYX pébep, BhI-
XONAIIMX U3 ONHOM BePIIMHBI, ¥ MapajeJbHON TPeTheMy pebpy, BEIXO-
IAIIEMY B3 9TOM jKe BePIIIHHBI.

Dl Fl C1
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Haiinure 06beM MHOrorpaHHMKAa, BEPUHIMHAMH KOTOPOTrO SIBIAKOTCS TOU-
Ku A, B, C, D, A,, D, napannenenunesa ABCDA B,C,D,, y KOTOpOro
AB=4,AD=4, AA, =9.

Haiinute 06’beM MHOTOI'DaHHHMKA, BEPIIMHAMH KOTOPOTO SBJISIOTCA TOY-
ku B, C, D, C,, D, napamnenenunesa ABCDA BC,D,, y KOTOporo
AB=3, AD=3, AA, =1.



13.

14.

15.

16.

17.

18.

19.

Haiinure 06beM MHOrOrpaHHMKA, BePOIMHAMH KOTOPOTO ABJIAIOTCA TOY-
Ku A, B, D, A, napannenenunena ABCDA B C,D,, y xoroporo AB=8,

AD=5, AA =6.

Haiinure 06'beM MHOIOrpaHHMKA, BEPITMHAMU KOTOPOrO ABJIAIOTCA TOU-
ku C, A, B;, C, npaBWIbHOI TpeyroasHoit npusmel ABCA B,C,, mio-

Iagb OCHOBaHM A KOTOPOIi paBHAa 5, a 60K0oBOe pebpo paBHo 9.

Hunusaap, o6bséM KoTOporo paBeH 69, ommcan okojsio mapa. Hailimure
00BEM 1Iapa.
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KoHyc 1 nuamHAP HMeIOT 00IIjee OCHOBaHME M OOLIYIO BBICOTY (KOHYC
BOWUCAH B IWIMHAD). BeluncanTe o66€M MUJIMHAPA, €CJIH 00BEM KOHYyCA
paseH 35.

ITap Bnucas B muianeAp. [Lnomans moBepxHOCTH 1iapa pasua 132. Haii-
JUTe ILIOIaAb MMOJHOM IIOBePXHOCTH MUIUHIPA.

B nmpasuibHOM TpeyroabHo# nmpusme ABCA B,C,, Bce peGpa KOTOpOit
PaBHHI 2, HafiiuTe yroa mexay npamMeiMmu AA u BC,. OrBer jaiite B

rpagycax.

B npaBuibHO#R yeThipéxyronbHoi npusme ABCDA,B,C, D, u3BecTHO, 4TO
D, B=2AB. Haiinute yron mexay auaronanamu BD, u CA, . Orser jaii-
Te B rpajgycax.

IITap, 06'6éM KOTOpOTO paBed 7n , BnucaH B Ky0. Haiigure 06ném kyba.

m8.15
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8.1m

8.4m
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2.

4,

3aueTHbie 3apaHuA

B cocyn, nMeromuit opmMy NpaBHILHON TPEYTOJBLHOM NMPU3MEIL, HAJHJIN
BOoAy. YpoBeHb BoAnl gocTturaeT 16 cm. Ha kakoii BeicoTe Gyaer Haxo-
JUTHCA YPOBEHBb BOIbI, €CJIM €€ IEePeJINTh B IPYTO# TAKOM 3Ke COCYA, Y KO-
TOPOr'o CTOPOHA OCHOBaHUA B 4 pa3a GoJibilie, yeM y nepsoro? OTBeT BbI-

pa3uTe B CAHTUMETpax.

Tanrenc yria Mexpay IJIOCKOCTBIO OOKOBOH IpaHM IIPaBUJILHOH Tpe-
YroJIbHOM MHpaMHUALI H IJIOCKOCTLIO €€ OCHOBAHHA paBeH 7,5. Haiiaure
CTOPOHY OCHOBAHHSA MHPaAMH/bI, €CJH €€ BeIcoTa paBHa 30 \/5 N

Hano asa uuauHApa. O6BHEM mepBOro HUIXHAPA paBeH 94. YV BTOpOro mu-
JIMHpA BRICOTA B 3 pasa 6ojiblle, a paguyc OCHOBAHUA B 2 pa3a MeHbIIIE,
yeM y nepBoro. Haiiiure 06EM BTOPOTO MHJIHHEAPA.

TN

ILromaar 6onpmoro Kkpyra miapa pasHa 1. Haligute niomaas DOBEpXHO-
CTH miapa.



5-

6.

7.

Hano aBa mapa. Paguyc nepBoro mapa B 4 pasa 6osbiie paguyca BTOPO-
ro. Bo cKoJBKO pa3 IIoLIaAb OBEPXHOCTH IepBOro mapa GoJsblile 1J10-

OIafH IIOBEPXHOCTH BTOPOro?

IITap sBoucan B muauaAp. ILIomaAs DOBEpXHOCTH IUINHADPa paBHa 111.

Haiigure niromanb IOBEePXHOCTH IIapa.

Tourka E — cepegmnHa pebpa SB. Haiigure o6'beM TpeyroJbHOH DHPAMHA-

Al EABC.
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O0beM mpaBMIILHONA 4YeThIpexyroJibHON mupamuasl SABCD pasen 120.

\_

OT TpeyroJbnHOH IMpaMHIBI, 00beM KOTOpOil paBeH 12, oTceueHa Tpe-
yroJpHas NHPaMHAA IUIOCKOCTHIO, IPOXOAAINEeH uepe3 BepIIMHY IHpAa-
MHJL H CPEAHION JHHHIO ocHOBaHHA. Hailnnre 00'b€M OTCEUEeHHOM Tpe-

YTOJIbHOI MUPaAMU/IEI.

S
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8.10m

8.11m

8.12m

8.13m

9.14m

78

9.

10.

11.

12.

13.

14.

Bo cronbKO pas yMeHBOIMTCS ILTONIaAb OOKOBOI IIOBEPXHOCTH KOHYycCa,
€CJIM paJliyC ero OCHOBaHHUA YMeHbIIUTCA B 29 pa3, a oOpasyromjas ocra-
HeTCA NpexKHen?

Il1omane MoJiHOM MOBEPXHOCTH KOHyca paBHa 84. IlapajsensHO OCHOBA-
HHUIO KOHyCa TPOBEJEHO ceueHue, geJslllee BLICOTY momoJam. Hatipmre
HJIOIAAh IIOJHOM IIOBEPXHOCTH OTCEYEHHOr0 KOHYcCa.

Pebpa npaBmibHOro Terpasapa paBHhkl 10. Hailigure nimomane ceuenus,
IPOXOAAIIEr0 Yepes3 cepeuHbl YeThIPEX ero pedep.

06beM Kyba paBen 102. HaiiguTe o0beM 9eTHIPeXyrojbHOM NTHUpPaAMHILL,
OCHOBaHHMEM KOTOpOH siBJIfgeTCHA TPaHb Ky0a, a BepIIMHOM — IEHTp Kyba.
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|
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O6vem mapannenenunena ABCDA BC,D, pasen 3,6. Haiinure o6bem
TpeyroabHOM nupamuasl AD,CB, .
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Haiigure 06beM MHOrOIpaHHHAKA, BEPIIMHAMHUA KOTOPOrO ABJAITCA TOY-
KU A, B, C, D, napainenenunena ABCDA BC,D,, y xoroporo AB = 8,

AD=6,AA,=2,



15.

16.

17.

18.

19.

20.

Haiigure 06'beM MHOrorpaHHMKa, BePOIMHAMM KOTOPOI'0 ABJIAIOTCA TOY-
KU A, B, C, A,, B, npaBuinbHO# TpeyroanHoit npusmel ABCA, B,C, , mio-

ImaAb OCHOBAHHA KOTOPOIi paBHA 9, 1 G0KOBOe pe6po paBHO 9.

Haiinure 06beM MHOroOrpaHHHKA, BepPIIMHAMH KOTOPOI'0 SABJIAIOTCH TOY-
KU A, B, A,, C, npaBuibpHOH TpeyrosbHO# npusmel ABCA, B C, , nnomanab

OCHOBaHHA KOTOPO# paBHa 9, a 6oxoBoe peGpo paBHO 4.

OxoJ10 KOHYCa onucaHa cepa (chepa CoaepKUT OKPYKHOCTh OCHOBAHUSA
KOHyca ¥ ero BepmuHy). IlenTp cdhepnl HaxoauTCA B IIeHTPe OCHOBaHUA
KoHyca. Paguyc cdephl paBeH 39\/5 . Haiinure o6pasyomyo KOHyca.

B cocynme, umeromeM ¢GopMy KOHycCa, YPOBEHb SKHIKOCTH AOCTHUTraeT %

BRICOTHI. O6HEM KUIKOCTH paBeH 4 M., CKOJMBKO MULIMIUTPOB XHUIKO-
CTH HYKHO JOJIUTh, YTOOBI HAIIOJHUTL COCY JOBEPXY?

B npsamoyrosbHoMm napasnenenunege ABCDA B,C,D, u3BeCTHbI JJIMHBI
pébep AB=9, AD=12, AA =7. Hafinure cHHYC yIyla MeX Ay IPAMBIMH
A D, uAC.

CropoHa OCHOBaHWS INPABUJIBLHON UETLIPEXYroJIbLHOM NMUpaMUAbLl paBHa
BheIcOTe 60KOBO# rpanu. HaliuTe yroa MexK Ay MIOCKOCTAMH HECMEIKHBIX
00KOBEIX rpaHei nupamMuabl. OTBeT gaiiTe B rpagycax.




3A0AHA 9

NoaroroBuTenbHbIe 3afaHUA

1. Haiigure 3HayeHHe BHIDAKEHUA (\/E - \/1_4 ) (\/E + \/ﬂ ) .

(642)
18

2. Haiigure sHaueHWe BHIpAXKEHU

0]
9+65

3. HaiignTe 3HaueHNe BRIpasKeHUS

4, Haiigute 3HaueHHe BhIPAYKEHUA (\/g - x/9_8 ) . \/5 .

5.  Haiigure 3HaueHue BeIparkeHus 2-Y256 %256 .

6. Haiigure 3Hauenue Beipaskeansa 8%%.16%%,

5,6
7. Hajigure 3Hauenne BEIpAXKEeHUA 257

1 2
8. HaiignTe 3HaYeHue BeIpaxkeHusa 5° -25% .

2 6 5
9. Haiinure 3nadyenne Bpipaskenus 1,257 -27-107 .

10. Haiinure 3HaUeHUEe BHIPAKEHUA 25228 g4z

11. HaiiguTe 3HaueHNe BhIpaXkeHns 15-3°%'%

12. HaiiguTe 3HaUeHUe BEIPaXKeHUA log, ,; 32.

13. Haiigure 3Hayenue BoipakeHus log,702—-log,3,25.




14.

15.

16.

17.

18.

19.

20.

5.

Haiigure srauenne Beipaxkenusa 8log, i/g .

Haiinure 3HaueHne BeIpaskeHus 627110

Haitigure 3HaYeHue BhIpaxxeHusa 6sinl135°-cos45°.

Haiinnre tg(a +3_2n) ,ecam tga=1,25,

Haiigure cosa , ecau sino = _N51 Haoe (ﬂ; 2n) .
10 2
HaiiguTe 3HayeANe BRIpAYKEHUA 5 -12 5 .
sin®“152°+sin® 242° |

Haiignte 13cos2a, ecau coso=-0,6.

3auyeTHble 3apaHuA

5,6 4/2,1
Jo,24

. f 3 / 6 |. { 5
Hasinure 3Hauenmne Bmpamemm( 67— 27) 63 °

Haiigure 3HaYeHHe BhIpaskeHus V11307 -552% .

Haiigute 3HaueHWe BbIparKeHHUA

HaiinuTe 3HaueHue BeIpaXkeHusa 436 -5216 .

Haiinnte 3HayeHNe BHIpaKeHUA

3\5/7?.13/7?
1{)/7? )

¥6-34
33 *

Ha#igure 3HaueHNe BRIpAYKEHUA ~————

7

42,9 . 72,4

Hal‘fmn're 3Ha4YeHHne BBIDaXKeHHuA 281 "

Haiinure 3HaueHMe BoIpaxkeHud 35> . 7754 : 5,




9.19m

9.20m

82

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

1 1)
35_33

s

(122 53)°
55°

Haiinnre sHauenne BLIpaKeHUA

Haiigure 3HaueHNe BLIDAXKEHUA

o 1 49
Haiigure snaueHue BhIpaykeHud 2%,

Haiipure snauenue Beipaxxenus log,,, 10+log, ,. 64 .
*

log, 729

Haiinure sHauenne BEIpaXKeHUA
log, 9

Haiinure sHauenue Boipaxkenns (1-log,12)(1-log,12).

log, 2

Haiigure sHauenne BrIpasKeHus
log, 7

+log,0,5.

45

inf—25m),,q(357)
sm( 4 )COS( 4 )

Hajiigure sHaueHUe BLIpAXKeHUA

4sin130°

Hadigure sHaYeHMe BLIPDAMKEOHUA ——— — ",
sin65°-sin 25°

-14sin58°

Haiigure sHaYeHne BEIpAXKEHUA — o0
. c0829°.cos61°

Haitnure sHauenue Buipaxennsa + 200 cos® 7_81[ —/50.

Haitgure tg® o, ecnu 4sina+10cos’a=9.
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3A0AMA 10

MoarorosurenbHbie 3agaHURA

HexoTopas KOMIaHHA IPOLAET CBOIO MPOAYKIIHIO o ieHe p = 500 pyo. 3a
eIUHULY, IIepeMeHHbIE 3aTPaThl Ha IPOU3BOACTBO OAHOM €MHHUIIBI IIPO-
AYKIuY coctaBiaaioT v = 300 py0b., HOCTOAHHBIE PACXOAbI IPEeAIPUATUSA
f = 700 000 py6. B mecan. Mecsauynas onepanoHHAA NPUOLLIL IPEATIPU-
ATuA (B pybaax) seruncasercsa no dopmyae n(q) = g(p —v) — . Onpege-
JIATEe HAUMEHBIIWH MeCAYHBIA 00bEéM NpPOM3BOACTBA ¢ (€ZUHHIL MPDOAYK-
[MH), IIPA KOTOPOM MECSYHAs OINEPAIHMOHHAA NPHOLIIL NpEeINPUATUSA
6yzet He meHbIe 300 000 py6.

B 60KOBOIi CTeHKe BBICOKOro IMJIHHApHYEeCKOro 6aka y caMoro gHa 3a-
Kperm€H KpaH. [Tocjie ero OTKpLITHA BOJA HAYMHAET BhITEKATh U3 Gaka,
IIDH 3TOM BBICOTa CTOJI0a BOALI B HEM, BhIpa)KeHHAA B METPaX, MEeHAeTCA

no sakony H(t) = H, —/2gH, kt +§k2t2 , Tie t — BpeMsA B CeKYHJaX,

opomeanniee ¢ MOMEHTAa OTKPBITHA KpaHa, Ho = 5 M — HayaJbHas BBICOTa

1 . .
cronba BOAbl, k = 700 ~— OTHOIIEHME IJIOIIAAeH HoIepPeYHBIX CeUYeHHH
KpaHa M 6aka, a £ — YCKOpPeHHe CBOOOZHOIo ImajfeHHA (cuuTaiitTe

g€ = 10 m/c?). Uepes CKOJILKO CEKYH/ IocJie OTKPHITHA KpaHa B 6axe ocTa-
HETCSA YeTBEPTh IEPBOHAYAJIBHOTO 00'beMa BOAbI?

Hderanbio HeKOTOpPOTO MpHUGOPa ABJsETCA Bpalualomaacsa karymka. OHa
COCTOUT U3 TPEX OAHOPOJHBIX COOCHBIX I[MJIMHIPOB: IIeHTPAJIBHOrO Mac-
coit m = 11 kr u paauyca R = 6 cM 1 ABYyX OOKOBBIX ¢ MaccaMu M =4 KI' 1
c paguycamu R + h. IIpy 3ToM MOMEHT MHEPIIUHK KATYIIIKH OTHOCUTEJIbLHO

OCH BpallleHMsdA, BbHIpAXKaeMblii B Kr-cm?, gaerca (opMyJIoi

2
I= (m+2M)R + M(2Rh + h?) . TIpu KaKOM MaKCHMAaJIbHOM 3HAYEeHUH A

MOMEHT WHEPIHNM KATYIIKMA He IPEBBIIIAeT NPEJeJbHOr0 3HAYEHUSA
598 kr - cm?? OTBeT BEIpa3uTe B CAHTHMETPAX.

IIo 3akony OMa [y HMOJIHOHM IeNM CHJIa TOKa, u3MepsaeMas B aMIepax,

€
paBHa I = , rme € — IMC ucrounuka (B BoJbrax), r = 4 OM — ero
r

BHYTPEeHHee conpoTuBJieHUe, R — compotruBieHue enu (B omax). Ilpu
KaKoOM HaMMeHbIeM CONPOTHUBJIEHHH LeNH CHja TOKa 6YAeT CoCTaBIATH

€
He Gosnee 5% oOT CHJIBEI TOKa KOPOTKOTO 3aMblkanudA I = —? OTBeT BbIpa-
r

3HUTE B OMaXx.

m10.2
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Jlokarop 6aruckacda, paBHOMEPHO MOIPYKAaIOIIeroca BepTHKAJIBHO BHUS,
HCIIyCKaeT yJbTPa3BYKOBBle MMIYJbChl yacTtoTroii 149 MTI'nm. Cxopocts
conycka Gatuckacda, BeIpaykaeMas B M/C, OmpefeasAeTcA mo ¢GopmyJie

0
f+1
IIyCKAaeMBIX MMMy JabCoB (B MI'm), f — dacToTa oTpasKEHHOrO OT AHA CUI'HAJIA,
perucrpupyeMmad npuéMHHKOM (B MI'm). Onpenenure HauGOIBIIYIO BO3-
MOXKHYIO YaCTOTY OTPayKEHHOI'O CHUTHAJA f, €CJIH CKOPOCThb IOrpy:KeHHus
6aTuckada He JoyKHa npeBbimaTh 10 M/c. OTBeT BeipasuTe B MI'm.

v=c , e ¢ = 1500 Mm/c — cxopocTh 3ByKa B BoJie, f, — YacToTa HC-

Ha pucyske u3zobpaskeHa cxeMa BAHTOBOro MocTa. BeprukaanHile muiio-
HEI CBA3AHBI IPOBUCAOILEH ITenblo. Tpockl, KOTOpPhIE CBHCAIOT C IeNH U
IOAEPKHUBAIOT II0JIOTHO MOCTA, HA3KIBAIOTCS BaHTaMU. BBegém cucremy
KooOpAuHAT: och Oy HAIPABUM BePTHUKAJIBHO BJOJL OJHOT'O U3 HHJIOHOB, a
ocs Ox HampaBHM BJAOJL MOJOTHA MOCTa, KAK IOKAa3aHO Ha PHCYHKe.
B aToit cucTeMe KOOpAMHAT JUHHUA, IO KOTOPO# IPOBHCAET Il€Nb MOCTA,
3amaérca gopmyioii y=0,0041x*-0,77x+41, rie x ¥ y U3MepAIOTCA B
metpax. Haiigure anuHy BaHTHI, pacnoJioskeHHOH B 80 MeTpax OT ITHJIO-
Ha. OTBer JaiiTe B MeTpax.

y (M) 4

o

"~ IOJIOTHO x (1;)
S

AsTOMOOGMIB, Macca KoToporo paBHa m = 1500 kr, HaYNMHaEeT JBUTaThCA

,4 ITNJIOH

\ ITHJIOH

C YCKOpEHUEM, KOTOPOE B TeueHHMe ¢ CEeKYHA OCTAETCsA HEeM3MEeHHBIM, U

MIPOXOJUT 3a 3TO BpeMA IyTh 8 = 600 MeTpoB. 3HaUeHUE CUJIHI (B HBIOTO-

ms
t2

. 2
Hax), IPHJIOXKEHHOH B 9TO BpeMdA K aBTOMOOMII0, paBHO F = . Onpe-

IeauTte HauboJIbIIIee BpeMs II0CJIe HayaJa ABUKEHHUS aBTOMOOMIIA, 32 KO-
TOpoe OH IPOHAET YKasaHHBIN IyTh, €CJU H3BeCTHO, 4YTO cuia F,
NPUIOKEeHHAaA K aBToMobmiio, He mensine 2000 H. Orser Bripasure B ce-
KYHJIaxX.

EMKOCTh BHICOKOBOJIBTHOTO KOHJeHcaTopa B TeseBusope C = 2:10°° P,
TlapaniensHO ¢ KOHAEHCATOPOM MOJKJIIOUEH Pe3UCTOP C COIPOTHUBJIEHUEM
R = 3+ 10° OM. Bo BpeMa pabGoOTHI TeJleBH30pa HANPAXKEeHHUE HA KOHJEHCa-
Tope U, = 16 kB. IocJe BHIKJIOUEHNA TeJIeBU30pa HaNpPAKeHHe Ha KOH-
aeHcatope yboeisaer no snauenus U (kB) 3a Bpema, onpezesnsemMoe BhIpa-



10.

11.

12.

U
sxeaueM t = aRClog, F"(c), rae o= 1,4 — nocroarHas. Oopeznenure (B

KHJIOBOJII:T&X) HauboJIbIliee BO3MOXKHOE Hanpa»xKeHHe Ha KOHJAeHcaTope,
€CJIM 10CJIe BRIKJIIOUEHHU A TeJIeBU30pa IIPOIIIJIO He MeHee 8,4 C.

Msauy GpoCHJIM IO YyIJIOM O K ILUIOCKOH TOPHM3OHTAJIBLHON IIOBEPXHOCTH

3eman. Bpemsa mosiéra MA4Ya (B CeKyHZAX) ompepesserca mo ¢dopmyie
t= M . IIpu KaKoM HaMMeHBIIIeM 3HAaYeHHH yrja o (B rpagycax)
BpeMs nosiéra 6yaer He MeHbINE 4 CeKYH[I, eCJI M4 OpocaloT ¢ Hadyaylb-
HOM cKopocThIo U, = 20 M/c? CuuraiiTe, 4TO YCKOPEeHHEe CBOGOLHOrO IIa-
neHus g =10 m/c?.

Hetanbio HexkoToporo npubopa ABJIsAETCA KBaApaTHAs PAMKa ¢ HAMOTaH-
HBIM Ha He€ MPOBOJOM, Yepe3 KOTOPLIH IPONYIIeH IIOCTOAHHBIH TOK.
Pamka nomelieHa B OZHOPOZHOEe MATHHTHOE IIOJIe€ TaK, YTO OHA MOJKET
Bpammatbcd. MoMmeHT cuibl AMiiepa, crpemsimeiicd MOBEPHYTL PaMKY,
(8 H-m) onpenensaerca gopmynoit M = NIBl®sina, rae I = 8 A — cuna
TOKa B paMKe, B = 7 - 107 T;1 — 3HaueHMe HHAYKIMH MATHUTHOTO IIOJIS,
1= 0,4 m — paamep paMKu, N = 625 — uHcJIo BUTKOB IIPOBOJia B PaMKe,
0. — OCTPHIH yroj MeXxXAy MepHeHAUKYJISPOM K paAMKe U BEKTOPOM HH-
ayknuu. [Ipn kakom HaMeHbBIIIEeM 3HAYEHHH yIJIa o (B rpagycax) paMka
MOXKeT HadaTh BpalllaThbCHd, €CJH JIJIS 3TOr0 HY)KHO, UTOOB pacKpydu-
Baromuii MmomenT M 6bL1 He MeHbuIe 2,8 H-m?

He3aBucuMoe areHTCTBO HaMepPeHO BBECTH PEHTHHI' HOBOCTHEIX HMHTEpP-
HeT-U3JAHUH Ha OCHOBe IOKasaresieil uHpopMaTUBHOCTU In , omepaTHB-
HocTtu Op , obbekTUBHOCTU Tr mybGiukanuii, a TakKe KadyecTsa € caii-
ta. Kaxkapiit oTaebHbBIM TOKa3aTes — neJoe 4yucio ot 0 1o 4.
CocraBUTEH PEHTHHIA CYNTAIOT, YTO OO'LEKTUBHOCTD LIEHUTCA BUETBEPO,
a MHQOPMAaTHBHOCTh NYOJIHKAIIUIl — BTpPOE HOPOXKE, YeM OINePaTUBHOCTH
u KadecTBo caiTa. Takum o6pasom, GopMyJia IpUHAIA BUL

R=3In+0p+4Tr+Q
A .

Haiinure, KaKuM HOKHO OBITH YHMCIO A, 4TOGHI H3AAHHE, Y KOTOPOTO

BCe MOKAa3aTeJ MaKCUMAJIbHEI, ITIOJY4YnJIO Ob1 pediTUHT 12.

Cuia Toka B 1enu I (B aMnepax) onpefesisieTca HAIPSAXeHUeM B el U

U
COIIPOTHBJIEHHEM 3JIeKTponpubopa no 3akony Oma: I = E , rme U — Ha-

npsKeHue B BOJBTaxX, R — comporuBieHue sjiexTponpubopa B oMax.
B anexTpoceTh BKJIIOYEH NPEJOXPAHUTENb, KOTOPKIM ILJIABUTCA, €CJIH CH-
Jia ToKa npesbimaet 8 A. Onpeznennre, KaKoe MUHUMAJIBHOE COIPOTHBIIE-
HHE JOJKHO OBITH y 9JIeKTPONpHOOpa, MHOAKJIOUAEMOrO K PpO3eTKe B
220 BONET, 4TOGHI CETh IPOAOJIKaIa paboTaTh. OTBET BLIPA3UTE B OMAax.

m10.9

n10.11

n10.12
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10.13m

10.14m

10.15m

10.17m
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HayanpHas CKOPOCTH Uy ABHIKYIIErOCs C MOCTOSHHBIM YCKOPEHHWEM Tejia
paBHa 15 M/c. Yckopenue Tena a pasHo 13 M/c?. C KaKoif CKOpPOCTBIO
(B M/c) OyZeT ABHraTLCSA TEJIO B MOMEHT BpeMeHH t = 9 ¢, eCJIi CKOPOCTh
IBHYKEHHUA TeJla IIPH PABHOYCKOPEHHOM ABHXKEHUH BRIYHCIISETCS IO (op-
mMyJev=v,+a-t?

PaccTossHMe OT JMH3BI 40 npeaMeTa d, XU PACCTOSIHHE OT JIMH3BI JO HU30-

1 1 1
6paxkeHus d, CBS3aHBI COOTHOIIIEHHEM — + - 7 , rie f — ruaBHOe ¢o-
2

KycHoe paccTosHMe JuH3bl. Haiiaure f, ecim M3BeCTHO, YTO IPHU pac-
CTOSHMH OT JIMH3BI IO IpeMeTa, paBHOM 70 cM, pacCcTOAHHE OT JIUH3HI KO
n300paskeHns 3Toro nmpeamera pasao 30 cm. OTBer JaliTe B CAHTUMETPAX.

CKopoCTh aBTOMOOMJIA, Pa3TOHAIINEroCA C MecTa CTapTa IO NPSAMOJIH-
HeifHOMY OTpe3Ky HYyTH JJIMHOM [ KM C IOCTOSSHHBIM YCKODEHHEM a KM /42,
BHIUHCJIAETCA IO popmyJe U = J2la . Onpenennre HaMMeHbIIIee yCKOPe-
HHe, C KOTODHIM JOJKEH [ABUTaTbCA aBTOMOOMIb, YTOOBI, IIPOEXaB
0,5 kuiaomerpa, npuobpecTu ckopocTh He MeHee 100 kM/4u. OTBeT BHIpa-
3UTe B KM/u?,

Koadpdunuent nonesnoro geitctsusa (KIII) HekoToporo gBurarens ompe-

nenserca GopMmyJon 1 = T‘—;Tz— -100% , roe T, — TeMnepaTypa Harpesa-
1

Tens (B rpaaycax Keansuna), T, — TeMIepaTrypa XoJOZWIbHUKA (B rpa-
nycax Kennsuna). IIpu kakoit MUHMMAJIBLHOM TeMIlepaType HarpeBaTeJs
KIII sroro asuratensa Gygetr He MeHbIme 25% , eCJIM TeMOepaTypa Xo0JI0-
aunbHuKa T, = 285 K? OrBer Bripasure B rpanycax KeabBuna.

ITocne noxaa ypoBeHb BOALI B KOJIOAIE MOJKET IMOBBICUTHCA. Majbumuk
uaMepseT BpeMd ¢ nafieHusa HeGOJIbIMINX KaMEIOKOB B KOJIOZEL, M PaCCUH-
THIBAET PACCTOSHHeE KO BOABI IO dopmyJe h = 5t%, rae h — paccTosiHEe B
MeTpax, t — Bpemd IajiecHUs B ceKyHAax. Jlo Kok as BpeMsA MaJleHUA Ka-
MeInKOB cocTaBiusaio 1,2 c. Ilocae posxkasa usMepsieMoe BpeMs YMeHBINH-
Jgock Ha 0,2 ¢. Ha CKOJILKO METPOB IIOAHAJICA YPOBEHb BOABI?

MOTOLMKIKUCT, ABUKYIIMICA IO FTOPOAY CO CKOPOCTHIO Uy = 54 KM/4, BHI-
e3KaeT U3 Hero U cpasy IIocJie Bhle3/la HaunHaeT PA3TOHATHCA C MOCTOSAH-
HBEIM YCKOpeHMeM a = 8 kM/u’. PaccrosiEMe S OT MOTOLMKJIMCTA JO IOPO-

Ja, u3MepAeMoe B KHJIOMETpax, ompejeiserca 1o ¢opMyJe
2

at
S =yt + R Onpezaennre HaubGoJibIIee BpeMs, B TedeHHe KOTOPOI'O MO-

TOMMKJINCT OyJeT HaXOAUThCA B 30He GYHKINOHUDPOBAHUSA COTOBOM CBA-
34, ecJIM OIepaTop rapaHTHPYyeT CBA3b Ha PACCTOSHHHU He Jajee 4eM B
58 KM oT ropoza. OTBeT BhIpa3uTe B MUHYTaX.



19.

20.

3.

Kamens nmogbpocunu Beepx. Ero BeicoTa Haf 3eMieil (B MeTpax) BHIUHC-
JnseTca o dopmyJe h(t) = 23t — 5t%, rne t — BpeMs B ceKyHAaX. CKOJBKO
CeKYHJ KaMeHb OyeT HaXOQUThCA Ha BrIcoTe 6oJiee 12 meTpoB?

YenoBeK, CTOAIMI HA ILIsIAKE, BUAAT FOPHU3OHT HA PACCTOSTHUH 4,8 KM.
K nnsaxy Bemér JieCTHHIIA, KAMAAA CTYIEeHbKA KOTOPOH MMEET BBICOTY
20 cm. Ha xakoe MHHUMAJIbHOE KOJTMUECTBO CTYIIEHEK HYYKHO IIOJHATHCS

' YeJIOBEKY, 4TOGHl pPAaCCTOAHME OT HEero [0 TrOpu3oHTa ObLI0 GoJbIle

12 knnomeTpoB? PaccTossHue OT HabMI0AATE ST, HAXOAAIIErocss Ha BhICOTe
h Hapn 3eMJIEil, 10 TMHUYM TOPU3OHTA BRIUMCIAETCA 110 popmye | = V2Rh ,
rae R = 6400 km — paguyc 3eMau.

3aueTHbie 3apaHNUA

B 00K0BO# cTeHKe BBICOKOTO IMJIMHIPHYECKOro 0axka y camMoro JHa 3a-
KpeILI€H KpaH. Ilociie ero OTKPHITHA BOJa HAYMHAET BBITEKATh U3 0aka,
IIPU 9TOM BBICOTa CTOJIOA BOABLI B HEM, BRIparKeHHAdA B MeTpax, MeHAeTCs
mo 3akony H(t) = at® + bt + H,, roe H, = 6 M — HauaJbHBIH YPOBEHb BO-

1 1

Obl, a = —— M/MUH?, U b=—-- M/MMH — IOCTOSHHBIE, { — BpeMd B
600 5

MUHYTaxX, Ipomreguiee ¢ MOMEHTa OTKPHITUA KpaHa. B TeueEHe KaKoro

BpeMeHHU Boja OyzeT BhiTeKaTh U3 6aka? OTBeT NpHUBeJUTEe B MUHYTAX.

3aBHCHUMOCTH TeMIepaTyphl (B rpaaycax KeapBuHa) oT BpeMeHH IJIA HAa-
rpeBaTeJIbHOTO 3JIEMEHTa HEKOTOPOro nmpubopa Oblja MojiydeHa SKCIIepH-
meHTandbHO. Ha ucenenyeMoM MHTepBaje TeMIEpPATYpPa BBIYUCIAETCS IO
dopmyne T(t) = T, + bt + at’, rge t — Bpems B MuHyTax, Tp= 1400 K,
a=-50 K/mun’, b = 400 K/mun. V3BecTHO, UTO IpH TeMIiepaType Ha-
rpeBateiia cBhinte 1750 K nmpubGop MoxeT MCIOPTHTBCH, MOITOMY €ro
HYXHO OTKJII04YUTh. OIIpefesIuTe, yepes Kakoe HauboJIblnee BpeMsi IIocje
HauaJjia paboThI Hy)KHO OTKJIIOUNTh Mpubop. OTBET BRIpa3uTe B MUHYTaX.

Kommanna fupexc-MapkeT BBIUMCISET PEATHMHI MHTEDHET-MArasuHOB
o opmyJie

r. —r.

R e r MoK 3KC
oK 0,02K ’
K+1
( ) +0,1
rae r,, — CPeAHAd OlleHKA MarasmHa nokynareaamu (or 0 mo 1), r,,.. —

OLleHKAa MarasmHa skcrnepramu kommnaHuu (ot 0 5o 0,7y u K — uyucio mo-
KymnaTeJieii, OIleHHBIIINX MarasuH.

Haiigure pefiTHHr WHTepHET-MarasuHa «J[3eTa», €CiIy¥ 4YUCJIO HOKyllaTe-
Jle#l, OCTaBUBIIINX OT3bIB O MarasduHe, paBHO 8, UX CPeJHAA OIleHKa paBHA
0,22, a orerka sKcnepTos pasHa 0,49.




Ha Beptu nHKeHepPH! IPOEKTHPYIOT HOBHIM ATIMAPAT JJIA HOTPYKEHUI Ha
HeOosbiIve rayouHbl. KoHCTPpYKIMSA MMeeT KyOGuuecKyio ¢GopMmy, a 3Ha-
4YHUT, AeHCTByOIaA Ha anlapaT BRITAJKHBAOIAA (apXHMeZ0Ba) CHJA,
BRIpa)kaeMasi B HBIOTOHaX, OyZAeT onOpeAeaATbCA 10 (GopMyJie
F, = pgl’, rne | — nnuna pe6pa Kyba B MeTpax, p= 1000 kr/M® — miot-
HOCTD BOABI, a & - YCKOpeHUe CBOOOZHOro majeHus (cuuTaiite
g = 9,8 H/kr). Kakoit Moxxer GBITH MaKCHMaJbHAA AAIWHA pebpa KyOa,
4TOOBI 06eCHeYnTh ero IKCILIyaTallUIO B YCJIOBHUAX, KOTAa BEITAJIKUBAIO-
Ias cuja IIPU NOrpysKeHuH OyaeT He Goabmie uem 3081433,6 H? Orser
BHIDa3WTE B METPax.

IIpu aguabaTuyeckoM mpolecce NSl UAEAJIBHOTO rasa BBLINOJHAETCA 3a-
KoH pV* = const, rae p — maBieHue B rase B MacKaiAx, V — o6beM rasa

B Ry6nqecxnx MmeTpax. B xoze I9KCIIepUMeéHTa ¢ OJHOATOMHBIM HIeaJb-

4
HBIM ra3oMm (s Hero k =§) M3 HAYaJbHOTO COCTOAHHUA, B KOTODPOM

const = 2,56 - 10°® ITa-m*, ras HaumHalOT c:xuMaTh. Kakoil HauboIbLIMIA
00BéM V ModKeT 3aHUMATh r'a3 [IPU JaBJIeHUAX p He HMxKe 6,25 - 10°[Ta?
OTBeT BRIpa3uTe B KYOMUECKHX MeTpax.

Hna oborpeBa momelneHns, TeMnepatypa B Kotopom pasHa T, = 25 °C,
4yepe3 pPaAuaTop OTOIUIEHHA IIPONYCKAIOT MOPSAYYI0 BOAY TEMIIEPATypPOH
T, =57 °C, Pacxon npoxozsieii uepes Tpyoy Boasl m = 0,3 kr/c. IIpoxo-
JA 1o Tpybe paccrosiHMe X (M), BOJa OXJIAXKIAETCHA OO TEMIEpPaTyphl

cm T -T Jox .
T(°C), npuuem x = o.—log, =>—2(m), rae ¢ = 4200 ——— — TenioéM-
(°C), mp e s
KOCTb BOJBI, ¥ = 28}3—:C — ko3¢pdunueHT TemnoobMena, a o= 1,4 —
M .

nocrosisHada. J[o Kakoil TemmepaTyphl (B rpagycax llenbcus) oxiagurcs
BOJIA, €CJIH AJMHA TPYyOnI 126 m?

BogonasHblii KOJOKOJI, COAEp KAIUi B HAYAJLHBIE MOMEHT BpPeMeHU
v =4 MoJb Bo3ayxa oobemom V; = 20 1, MeJIeHHO OIyCKalOT Ha JHO BO-
moéma. IIpy 3TOM MPOMCXOAUT H30TEPMHUUYECKOE CHKATHE BO3AyXa A0 KO-
HeuHoOro ooséma V,. Pabora, coBeplliaeMas BOAOH IIPH C3KaTUH BO3AYyXa,
onpenensercs BelpaxkeHuem A = avT log, %(HJK), rae o= 6, 7 mocro-
2
siuHad, a T = 300 K — Temneparypa Bosgyxa. Kakoii 066éM V, (B THTpax)
CTaHeT 3aHMMATh BO3[yX, €CJH IIPHU COKaTHHU rasa Onljla coBeprieHa pabo-
Ta B 24 120 Ix?

JlaTunK CKOHCTPYUPOBaH TaKKUM 00pas3oM, UTO er0 aHTeHHAa JIOBUT PagHo-
CUT'HaJI, KOTOPBIii 3aTeM Ipeodpa3yeTcs B 3JIEKTPUUYECKUI CUTHAJ, U3Me-
HAKIIUNKCA co BpeMeHeM 1o 3akony U =U,sin(wt + ¢), rae ¢ — Bpemsa
B CeKyHIax, amiumurysa U,= 2 B, uacrora o= 60°/c, ¢paza ¢= —15°.
JaTuuk HacTpoeH Tak, 4TO eciu HaIpsDKeHUe B HeM He HUXKe uem 1 B,
3aropaercs JaMnouka. Kakywo yacTe BpeMeHH (B IIPOIleHTaX) Ha IIPOTA-
JKEeHWH IepBoii CeKYHbI ITOcJe Hayasa paboTel JaMIiouka 6yzeT ropethb?



10.

11.

12.

13.

JIBa Tesia Maccoit m = 4 KI KaxXJoe ABMIKYTCA C OMMHAKOBOH CKOPOCTHIO
v= 5 M/c mox yriom 20 APYr K APYyry. JHeprus (B AKOYJdAX), Bblje-
JAKIIAACA IPU UX aOCOJIOTHO HEYHPYroM COYIAapeHWH ONIpenesIsieTCA
BEIpa)KeHMeM @ =mv®sin®a. Ilog KakMM HAMMEHBIIHM YrjoM 20
(B rpazycax) DOJIKHBI IBUTATHCA TeJa, 4TOOBI B pe3yJibTare COyAapeHusa
BbIZIEJINJIOCH He MeHee 25 mKoyeit?

VYpaBHeHMe npoliecca, B KOTOPOM yYacCTBOBAaJI a3, 3alIUCHLIBAETCA B BUJE
pV® = const, rae p (Ila) — naBieHue B rase, V — 00bEM rasa B Kybuue-
CKHMX MeTpax, a — IIOJIOJKUTEJNbHAd KoHcTaHTa. IIpyn KakoM HauMeHb-
mreM 3Ha4YeHUU KOHCTAHTHI @ yBeJIMYEeHHe BUeTBEPO 00'béMa rasza, y4yacr-
BYIOIIIEr0 B 3TOM IIpoilecce, NPHUBOAUT K YMEHBINEHHWIO JaBJI€HHUS He
MeHee, yeM B 2 pasa?

IIpu Temnepatype 0° penbc mmeer gaunuy l, = 15 M. Ilpm BospacTaHuu
TeMIePaTyphl IPOUCXOAUT TEILIOBOE PAacIIMpeHUe pebca, U ero IJHHA,
BhIpa)K€HHadA B MeTPax, MeHAeTca 1o 3akoHy [l(t°)=[(1+a-t°), rae
a=1,2-10"C C)! — ko3 dUINEHT TEILIOBOTO PACIIUpeHHd, t° — TeM-
nepatypa (B rpaaycax llenbcus). Ilpu kakoil TeMmepaType pejbC yAJIA-
HHUTCA Ha 4,5 MMm? OTBeT BEIpasuTe B rpagycax Ileancus.

3aBUCHMOCTh 06'bEMA CIIpOCA ¢ HA MPOAYKIMIO NPEANPUATHA-MOHOIO-
JIACTa OT LeHHl p (Thic. py6.) 3agaercsa hopmyioii ¢ = 70 — 5p. Bripyuka
NpefnpuATAA 3a MecdAl r (B ThIC. py0.) ompeeasercs Kak r(p) = q * p.
Onpenennre MaKCHMaJbHbIN YPOBEHD LEHBI P, IDX KOTOPOM MeCsYHAas
BBIpYy4YKa r(p) cocTaBUT He MeHee 240 Tric. py6. OTBeT nmpuBeauTe B
ThIC. PYO.

Ha pucyske usobpasxeHa cxeMa BAHTOBOI'O MOCTa. BepTUKAaJIbHEIE ITHJIO-
HEI CBA3aHBI IPOBHCAIOIIEN ITenbi0. Tpockl, KOTOPEIE CBHCAIOT C LENH U
MOAAEPKUBAIOT ITOJIOTHO MOCTa, Ha3bIBAIOTCA BaHTaMHU. BBeéM cucreMy
KOOpAHMHAT: ock Oy HAIDABUM BEPTHKAJBLHO BAOJb OFHOI'O U3 ITMJIOHOB, a
ock Ox HallpaBUM BJOJIb IIOJIOTHA MOCTA, KaK IIOKa3aHO Ha PUCYHKe.

y(m)4

ITIOJIOTHO x (M)

,é MMUJIOH
\ ITMJIOH
\
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10.14m

10.17m
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14.

15.

16.

17.

18.

B aToii cucTemMe KOOpAMHAT JHUHHA, 10 KOTOPOIl MPOBHCAET Iellb MOCTA,
3anaéres Gopmynoit y=0,0058x" -0,796x+32, rie x U y u3MepAIOTCH
B MeTpax. Haligure niauny BaHTHl, pacnosoxkeHHoi B 100 meTpax oT nu-
Jona. OTBeT gaiiTe B MeTpax.

ABTOMOOHIE PAa3roOHAETCA C MECTA C IIOCTOSIHHEIM YCKOPEHHEM @ = 0,3-]12
c

M
M Yepe3 HEKOTOpOe BpeMsA JOCTUraeT cCKopocTH U =15—. Kakoe paccros-
c

HHE K 3TOMY MOMEHTY IpOIIéa aBToMoO6uiab? OTBET BRHIDA3HTE B METPax.
CxopocTh v, IPONeHHBIN TyTh [, BpeMsA pasroHa ¢ U YCKOpeHHe g CBsi3a-
2
at

HBbI COOTHOIIEHUAMU VU =at, [ = o

Bricora Hax 3emuéit moAOPOLIEHHOTO BBEPX MsYa MEHSAETCA 10 3aKOHY
h(t) = 1,8 + 12t — 5¢%, rne h — BhICOTa B MeTpax, { — BpeMd B CeKYHAaX,
npoueziiee ¢ MoMeHTa 6pocka. CKOJIbKO CEeKYH/ MAY O6yAeT HaXOAUTLCA
Ha BHICOTE He MeHee YeThIpeX MeTpoB?

Hnsa onpenenenus apdeKTHBHON TeMIIEPaTyPHL 3BE3]] HCIIOJL3YIOT 3aK0H
Credana—BosabiiMaHa, COrjJIacHO KOTOPOMY MOIIHOCTh HM3JIydeHUs Ha-
rperoro tejia P, uamepsieMass B BaTTaX, OPAMO IIPOMOPLMOHAJIBHA ILJIO-
I[aJ¥ ero MOBEPXHOCTH U YeTBEPTOM CTelmeHH TemuepaTypwl: P = 6ST?,
rae o= 5,7+ 10"® — nocrosHEad, nomans S U3MePAETCA B KBaAPATHBIX
MeTpax, Temneparypa I' — B rpagycax KeannBuHa, a MOuIHOCTsL P — B

BaTTax. I/I3BeCTHO, 4YTO HEKOTOPasA 3Be3ga UMeEeT IIouaAb IOBEPXHOCTH
1

S = o1 10*° m?, a usny4aemas e moiiHocTs P He menee 2,28 - 10%° Br.
OnpezenuTe HAMMEHBIIYIO BO3MOKHYIO TeMIIepaTypy 8Toii 3Be3asl. Ilpu-
BejiUTe OTBET B rpagycax KeapBuna.

Jlna nonydyeHus Ha SKpaHe YBEJIHUEHHOTO H300paKeHud JaMIIOYKH B Ja-
6oparopuu HCHOJL3yeTCHA cOOHMpamINas JUH3a C IVIABHBIM (DOKYCHBIM
paccroarueM f = 35 cm. Paccrosinue d, OT JHH3LI A0 JAMIIOUKHU MOMKET
U3MEeHATHCA B npefesax ot 35 go 60 cm, a paccTossane d, OT IUHIEI 4O SKpa-
Ha — B npegeiax oT 240 po 280 cm. M306pakeHne Ha aKpaHe 6YAET YETKUM,

1
€CJIX1 BBIIIOJITHEHO COOTHOIII€HHE ——+E— =-—. yKa)KI/ITe, Ha KaKoOM Hau-
2

MEHbIIIEM PACCTOAHUHU OT JIMH3bI MOXKHO IOMECTHUTH JIAMIIOUKY, YTOOBI eé
u3obparkeHue Ha 3KpaHe O6b110 YETKUM. OTBET BBIPA3UTEe B CAHTHMETPAX.

Ilepen oTrnpaBskoii TemosBo3 u3Aaj ryaok ¢ dactoroil f, = 190 I'u. Yyrs
o3)ke M34ajl I'yJoK Iombe3Kamoiuil K jaardopme TemioBo3. Ha-za
adderra [Jomaepa yacToTa BTOPOro ryaxka f OoJiplile IEPBOro: OHA 3aBU-
CHUT OT CKOPOCTH TEeIJIOBO3a 110 3aKOHY



19.

20.

foy=—h_,
1-2
c
rle ¢ — CKOPOCTH 3ByKa B Bo3AyXe (B M/c). HesnoBeK, CTOAMUI Ha IJIaT-
dopMe, pasanuaeT CHUTHaJbLI 10 TOHY, €CJHM OHM OTJIMYAIOTCSA He MeHee
yem Ha 10 I'm. OmpegenuTe, ¢ KAKOM MHHHMAJBLHOM CKOPOCTHIO IIPHOJIH-
JKaJica K maaTdopmMe TEIJIOBO3, €CJH YeJJOBEK CMOT Pa3IMYUTh CUTHAJIBI,
a ¢ =300 m/c. OTBeT BhIpa3uTe B M/C.

CkropocTh aBTOMOGHJISI, PA3TOHSIONIErocA ¢ MeCTa CTapTa IO IPSIMOJIHU-
HeHHOMY OTpPe3Ky NYTH AJHUHOIH [ (B KHJIOMeTpax) ¢ MOCTOSHHLIM YCKOpe-
HMeM a (B KM/4’), BeIuHMciasgeTcs Ho GopMyJie v=\/_27£-l . Oopegennre
HauMeHbIlIee YCKODEeHHEe, ¢ KOTOPLIM JOJIXKE€H ABUraThCid aBTOMOOHJL,
yTo0n1, mpoexaB 0,8 KuisomeTrpa, mHpmoOpecTH CKOPOCTH HE MeHee
100 xM/4. OTBeT BLIPa3uTe B KM/ 4>,

B XoJe pacnajga paguOaKTHBHOI'O M30TOIla ero Macca yMeHbIOaeTcsa IIO
t

3aKony m(t)=m, .2 T, rie m, — HavaJpHAsd Macca M30TOIa, ! — BpeMd,
npoliejinee OT Ha9aja pacnaga, T — mepHoJ moJypachajga B yacax. B
JIabOpATOPHH IIOJYYMJIH BEIIEeCTBO, cojepxkamiee m, = 80 MKr msoroma
HaTpuA-24, nepuon noaypacoaza Koroporo T = 15 u. B TeueHue cKOJb-
KHX 9aCOB Macca U30Tona HaTpusa-24 6yaer He Meabme 10 MKr?
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3AQAMA 11

MoprortoBuTtensHbie 3apaHMA

JBe Tpy6nl HanoaHsIOT 6aK 3a 4 yaca. OnHa BTopas TpyOa HanoJIHAeT 6aK
3a 7 yacoB. 3a CKOJIbKO MUHYT HANOJHAET 6aK 0gHA tepBad Tpy6a?

JlBoe XyZOXKHHMKOB 3a 3 daca packpamuBaoT 180 uamnex, nmpuduem mep-

. 7 .
BBIf KDACHT B 3 pasa 6nicTpee. CKOJIBKO YallleK B 4ac KPAaCUT BTOPOil?

Huma u Jlemra BMecTe MOTYyT BCKONATH BeCh OTOPOJI 3a ABA C IOJOBHUHOH
yaca, a Jluma u Kosss Moryr BckonaThs Bech Oropoj 3a ABa dyaca. BTpoém
OHH MOT'YyT BCKOIaTh Bech oropof 3a 100 muHyT. 3a cKOMLKO MEUHYT uma
OJIH CMOXKeT BCKOIIaTh BeCh oropoj?

Ha wusroroBienue 475 merayeil mepBuii paboumii Tparutr Ha 6 4Yacos
MeHbIIIe, YeM BTOPOH pabouuili Ha m3roToBjaenne 550 Takux Ke geTayiei.
HN3sBecTHO, uTO IEepBLIiH pabounii 3a yac geaaeT Ha 3 AeTaau 6oJIbIIe, UeM
BTOpOIi. CKOJBKO AeTajieii B Uac JejaeT nepBhlii paboumii?

HMmeeTcs aBa cIiaBa, Macchl KOTOPBIX OTJIMYAIOTCS Ha 54 Kuaorpamma.
IlepBoiit ciaB cogep:xut 10% osoBa, Bropoit — 30% . U3 aTux ABYyX
CILIABOB MOJIYYMJIM TPETHi CILIaB, KOTOPHIM cogep:kut 18,2% osoBa.
Haiinure Maccy 6oJiee JI€rkoro cmiasa. OTBeT AaiiTe B Kr.

HWmeerca asa pactsopa. Ilepssiit comepkuT 10% KHCIOTHI, BTOPOH —
12% xwucaoTel. 3BecTHO, 4TO Macca KHCJIOTHI B PACTBOPax OQHUHAKOBA.
Korza pacTBOpEI CMeIIAIN, 0KA3aJI0Ch, YTO MOJYUYHBIIUIICA PACTBOD Be-
cut 4 kuaorpamma 400 rpaMmmoB. CKOJIBKO KHJIOTPAMMOB BECHT IIE€PBHIi
pacTBop?

IlepBhie 3 yaca aBTOMOOHJIbL exajJl CO CKOpoCcThi0 50 KM/4Y, ciaeAyiolIne
moJsiyaca — €O CKopocThio 60 KM/4, a 3aTeM JABa 4aca — CO CKOPOCTBIO
75 kM/4. Haitiaure cpeJHIOI0 CKOPOCTh aBTOMOOMIA HA MPOTIKEeHUH Bce-
ro nytu. OTBeT faiiTe B KM/4.

Paccrosune mexay ropogamu A u B paHo 875 kM. 13 ropoga A B ropoj
B B MoJIIeHb CO CKOPOCTBIO 7O KM/4 Bhlexasl aBTOMOOUIIL, B Yyac JHSA OH
ceJsiajl OCTAaHOBKY Ha 4ac, a B TPH 4Yaca JHA HaBCTpedy NIepBOMY M3 I'Opo-
Ia B Beiexaj BTOpo# aBTOMOOHIIB cO cKopocThio 70 kM/4. Yepes CKOJIBKO
4aCcoB II0CJIE BRIE3/a IIepBOr'0 aBTOMOOKJISI OHU BCTPETATCA?



10.

11.

12.

13.

14.

15.

W3 nyskTra A B IVHKT B oqHOBpeMeHHO BhiexajH ABa aBToMoOuaa. Ilep-
BBIY [IpoeXaJi ¢ IIOCTOSHHOM CKOPOCTHIO BeCh MyTh. BTopo# mpoexaJ nep-
BYIO IIOJIOBUHY Iy TH CO CKOPOCTHIO 63 KM/4, a BTOPYIO HOJOBUHY IIYTH —
CO CKOpPOCTHIO, Ha 12 KM/4 GoJiblel CKOPOCTH NEPBOT'O, B pe3yJIbTaTe due-
ro npubsl1 B B ogHOBpeMeHHO ¢ mepBriM aBromoOmiaem. Haiinure cko-
pOCThb IepBoro aproMobuasa. OTBeT faiTe B KM/4.

IIpucranm A 1 B pacnoJIoKeHBI Ha 0O3epe, pPacCcTosiHHE MeXAy HHMH
paBHO 390 kM. Bapka oTOpaBHJIACH C IOCTOSIHHOM CKOpOCThIO M3 A B B.
Ha cieaymommii geHb OHA OTIpPABHJIACh OOpPaTHO CO CKOPOCTBIO Ha
3 kM/u OoJblme IIpeXxkHeil, CleJaB IO IyTH OCTAHOBKY Ha 9 uacos.
B pesyabraTe oHa 3aTpaTHJia Ha OOpaTHHIM NYTh CTOJBKO K€ BPEeMeHH,
CKOJIbKO Ha IyTh u3 A B B. Halinure ckopocTs Oap:ku Ha myT us A B B.
OTBer gaiiTe B KM/4.

IIBe 6puraasi, cocrodAmue u3 pabounx OMHAKOBOI KBaluUKanuu, OA-
HOBPEMEHHO HaYaJIH BBHIMOJHATE [Ba OJNHAKOBHIX 3aKa3a. B mepBoii 6pu-
rage 6110 13 pabounx, a Bo Bropoit — 23 paGouux. Yepes 3 gHA mocie
Hauasya paboTel B nepByio 6puragy nepenrau 20 paGounx u3 BTOpoH 6pu-
ragel. B uTore 06a 3akasa GuIIM BEIIOJHEHH! oxHOoBpeMeHHO. Haiigure,
CKOJIBKO JHell moTpe60BajoCh Ha BHIMOJIHEHNE 3aKa30B.

ABTOMOGUJIP BHIEXAJ C MOCTOAHHOM CKOpocThI0 51 KM/4 U3 ropoga A B
ropox B, paccrosaNe MexaAy KOTOPHIMH paBHO 391 kM. OfHOBpEMEHHO C
HuM u3 ropoga C B ropoa B, paccrosimme MexAy KOTOPBIMH DaBHO
528 KM, ¢ MOCTOAHHON CKOPOCTBIO BhieXaj MOTOIUKJIHNCT. IIo mopore oH
chesiayg octaHOBKY Ha 20 MuHyT. B pesyapTaTe aBTOMOOHJIb ¥ MOTOIUKJI
npubsuin B ropoi B ogHoBpemMenno. HaiiguTe CKOPOCTH MOTOIMKJINCTA.
OTtBer paiiTe B KM/4.

JBa roHIIMKa yY4acTBYIOT B FOHKax. M IpeAcTOUT IpoexaTh 58 KpyroB
110 KOJIBIEBOH Tpacce NPOTAXKEHHOCTBIO 7,2 KM. Oba roHnMKa CTapToBa-
JY OJHOBPEMEHHO, a Ha (DMHMII HepBHIH NPHINE] paHbIIe BTOPOro Ha
29 munyr. YeMy paBHAJIACH CPeAHSA CKOPOCTH BTOPOrO FOHIIHUKA, €CJIH
HM3BECTHO, YTO MEPBHI FOHIIHUK B IIepPBLIM pa3 000rHAJ BTOPOro Ha KPyr
yepe3 36 muHyT? OTBeT HaiiTe B KM/4.

IlauTouHuK HoJykeH yaoKuTe 100 M2 mautku. Ecau on OyJIeT yKJIaIbl-
Barb Ha 10 M2 B AEHL 0oJibllie, YeM 3aIJIAHHPOBAJ, TO 3aKOHYHUT paboTy
Ha 5 nqHel panbire. CKOJBKO KBaAPATHRIX METPOB IUIUTKH B JeHb IJIaHH-
pyeT YKJIaAbIBaTh INIMTOYHHK, ?

IlepBeIit 1 BTOPOII HacOCH HANOJHAIOT OacceiH 3a 18 MUHYT, BTOPOil U
TpeTuii — 3a 24 MUHYTHI, & IEePBLHIA U TpeTHl — 3a 36 MUHYT. 3a CKOJIbL-
KO MHHYT 9TH TPH Hacoca 3aloJHAT 6acceiid, paboras BMecTe?

u11.10

mni11.11

n11.12

93



11.16m

11.17m

11.18m

94

16.

17.

18.

19.

20.
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Hopora Mexy nyEKTaMu A U B COCTOUT U3 MOABEMA U CIIyCKa, a eé JJH-
Ha paBHa 5 kM. IIyTs u3 A B B 3aHAN y TypucTa 3 9aca, U3 KOTOpHIX 1 uac
ymén na cuyck. Hadiure ckopocTs TypucTa Ha CIIyCKe, eciM OHa Gosbime
CKOPOCTH Ha nogbéMe Ha 2 KM/4. OTBer faiiTe B KM/4.

JBa uesiOBEeKa OTHPABAAIOTCA U3 OLHOTO AOMA HA IPOTYJIKY A0 ONYIIKH
Jeca, Haxojamieiica B 3,5KM orT goMa. OZMH HMAET €O CKOPOCTLIO
2,4 kmM/4, a gpyroit — co cKopocTbio 3,2’ KM/4. Hoiiaa Ao onymIKH, BTO-
PO ¢ TOH Ke CKOPOCThIO BO3BpaImiaeTcd obpaTHo. Ha kakoM paccTosHuN
OT AoMa Pou30i 6T ux Berpeua? OTBET AaiiTe B KUJIOMETPax.

ITo 1ByM mapajie IbHBIM KeJe3HOJOPOXKHBIM ITYTAM B OJHOM HaIlpaBJie-
HUH CJIEAYIOT IACCAXXHUPCKUII M TOBApHBIH I10€3/1a, CKOPOCTH KOTOPKIX
paBHEI cooTBeTcTBeHHO 70 xKM/4u u 30 kM/u. J[IHHA TOBAapHOro IOe3na
paBHa 400 meTpam. Haiigure AnMHY nacca)XHpCKOro Imoe3fia, €CJId Bpe-
M, 3a KOTOpPOe OH IIPOIIIeJ] MUMO TOBapHOI'o moe3ja, paBHo 1 muHyTe 3
cekyngam. OTBeT faiiTe B MeTpax.

CmemaB 58-nponeHTHBIH M 97-IPOLEHTHLIH PacTBOPHI KHCJOTH U 406a-
BUB 10 Kr uMcTO# BOARI, MOAYYMIN 60-IIPOLEHTHRIA PACTBOP KHCJIOTHI.
Ecan 681 BMecTo 10 Xr Boanl gobasuiu 10 kr 50-nporeHTHOrO pacTBopa
TOH 2Ke KHCJOThI, TO MOJYYHUJIH OBl 65-IIPOIMEHTHRIN pacTBOP KHCJIOTHIL.
CKOJIBKO KHJIOTPAMMOB 58-IPOLIEHTHOr0 pACTBOPA MCIOJbL3OBAJIM MIJIA
NOJyYeHUSA cMecu?

Knuent A. caenan Bkiaag B 6anke B pasmepe 5000 py6uteii. IIpomeHTrI 10
BKJIaAy HAUHUCJIATCA pa3 B I'of ¥ NIPHUOABIAIOTCA K TeKyIleil cymMme
BKJaza. POBHO uepe3 roJ Ha TeX ke YCIOBHUAX TAKOH »Ke BKJIaJ B TOM JKe
6anke caenan kiaueHT B. Emé poBHO yepes rog KIueHTH A. u B. 3akphlin
BKJIaLI ¥ 3a0pajsi Bce HAKOIMUBINIHECA AeHbrH. IIpn aToM KiueHT A. mo-
ayuni Ha 318 py6uieit 6osbie kiavenTa B. Kakoii npoueHT rogoBeIx Ha-
quCAa OaHK 10 3TUM BKJIaxam?

3auerHble 3apaHMA

Tpu TpyORl HanosnHAIOT 6GacceilH 3a 6 yacos. OxHa nepBasa Tpyba Hamos-
HAeT facceiin 3a 9 yacos, a ofHA TPeThA TpyOa — 3a 54 uaca. 3a CKOJIBLKO
4acoB HaIloJHseT 6acceliH ogHa BTopas Tpy6a?

IlepBrIit pabouwnii gesaet B yac Ha 4 Jeranu GoJiblie, yeM BTOpOi, X BeCh
L 4

3aKa3 OH MOJKeT cJeJaTh 3a b yacoB. BTopoii paGouyuii TaKoi ke 3aKa3 MO-

JKeT caesaTh 3a 9 yacoB. CKOJIBKO AeTasiel B yac AejaeT nepBhiil pabounii?

MapuHa 1 Osigs MOryT IIPONOJIOTH BCE IPAAKH 3a 3 yaca 55 munyr, Oasa u
HacTa mMoryT mpomnoJioTh 3TH 2Ke IrpAAKH 3a 3 yaca 8 munyT, a Hacta u
Mapuna — 3a 2 yaca 21 MHHYTY. 3a CKOJIbBKO BpeMeHH OHU MOT'YT IIPOIO-
JIOTh BCe I'PAAKH, ecau OyayT paboraTs Bce BMecte? OTBeT faiiTe B Uacax.
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Hmeerca nBa cnyasa. IlepBriil coas coiep:xuT 1% anioMUHUA, BTOPO
ciaB — 20% amomunaua. V3 3THX IBYX CIJIABOB NOJYYMJIA TpeTHH
cILIaB Maccoi 760 KHMIOrpaMMoOB, KOTOPHIHA coxep:kuT 10% amroMuHHA.
CKOJILKO KHJIOrPAMMOB BeCHJI BTOPOM crjiaB?

Hmeerca nBa cocyza. Ilepsuiit comepsxur 150 xr, sropoit — 180 xr pac-
TBOpa KHMCJIOTHI Pa3JM4YHON KOHIEHTpanuu. Ecam aTH pacTBOpPHI cMe-
mIaTh, TO HOJYYUTCA PacTBop, cogepskaiquit 20% xucaorsl. Ecim xe
CMeIIaTb PaBHBbIE MACChI 3THX PACTBOPOB, TO IOJYYHUTCA PACTBOP, COJAep-
skamuii 18,5% Kuca0oTh. CKOJIBKO KHJIOIPAMMOB KHUCJOTHI COAEPHKUTCSA
BO BTOPOM cocyne?

W3 roponos A u B HaBCcTpeuy Apyr APYTy OLZHOBPEMEHHO BbIeXaJll MOTO-
OUKJUCT U BeJIocuIleAucT. MoTouuKIHuCT npuexai B B Ha 3 yaca paHsbIte,
4yeM BeJIOCUIIeJMCT IpHuexas B A, a BCTPETHINCH OHU uepe3 48 MHHYT 1O-
cJe Beie3fa. CKOJBKO 4acOB 3aTpPaTHJI Ha ITyTh U3 B B A Beslocuneguct?

W3 nyHKTa A B IyHKT B OMHOBpEMEHHO BhIeXaJjy ABa aBToMoOua. Ilep-
BRI IIpoeXaJI ¢ MOCTOAHHON CKOPOCTHIO Bech ITyTh. BTOpO# nmpoexaJ nep-
BYIO IIOJIOBUHY IIYTH CO CKOPOCTHLIO 90 KM /4, a BTOPYIO ITIOJIOBUHY IIYTH CO
CKOPOCTBIO, Ha 15 KM/Y MeHbIIIe#l CKOPOCTH IIEPBOro, B Pe3yJIbTATe 4ero
npubbLT B B 0OLHOBPEMEHHO ¢ IepBhIM aBToMoOuseM. Halinure ckopocTh
[IepBOro aBTOMOOMJISA, €CJIH HU3BECTHO, UTO OHa MeHbmie 50 xkM/4. OTBeT
JaiTe B KM /4.

MoTopHasa JoJKa IpolLja MPOTUB TeueHuA peku 195 kM u BepHyJach B
MIYHKT OTIPaBJIeHHU, 3aTPAaTHB Ha OOPATHLIN ITyTh Ha INEeCTh C ITI0JIOBUHOH
yacoB MeHbIie. HaiiiuTe CKOPOCTh TeUEHHUs, €CJIN CKOPOCTh JIOAKHU B He-
IIOABHKHOM BoJe paBHa 16 Km/4. OTBeT faiiTe B KM/ 4.

Ot npucranm A K npuctaHu B, paccTosHue MeXXJy KOTODPBIMHU PaBHO
270 KM, OTOpPaBUJICA C IIOCTOSIHHOM CKOPOCTBIO IIEPBLIA TEIJIOXOX, a 4e-
pe3 3 yaca mocJjie 3TOro CJeJOM 3a HUM, CO CKOPOCThIO HAa 3 KM/Y 00JIb-
m1eM, oTupaBuJIcsa Bropoit. Hature cKopocTh NepBOro TEIJIOX0Aa, eCJIH B
nyHKT B 06a Tennoxoga npuoslin ofHOBpeMeHHO. OTBET JaiTe B KM /4.

Busnecmen IluposxkkoB moayuwmn B 2000 roay npubwiinr B pasmepe
10 000 py6uaeit. Kaxkablil caeAyOIIUA o ero IIpUOLLIbL YBeJIUYHBAJIach
Ha 300% mo cpaBHeHHIO ¢ npeALIAYIHM rofoM. CKoabKO py6Jieit 3apabo-
tay IIupoxxkos 3a 2004 rox?

Paccrosume mexxay ropogamu A u B pasuo 580 kM. VI3 ropoga A B ropoj
B co cropocTeio 80 KM/4 BhlexXasl aBTOMOOHJIL, a Yyepe3 ABa uyaca I0cJie
3TOro HaBCTpeuy eMy U3 ropoja B BrlexaJ co ckopocTbio 60 KM/4 BTOpOIit
aBTOMOOMIE. Uepesd CKOJBLKO YacOB MOCJI€ BhIE3[a BTOPOrO aBTOMOOWUIIS
aBTOMOOHJIHM BCTPETATCA?
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ToBapHBIH Ioe3] KAXKAYIO MHHYTY npoes:xkaeT Ha 500 MeTpoB MeHblle,
4eM CKODBIi, ¥ Ha IyTh B 120 KM TpaTUT BpeMeHHM Ha 2 yaca GoJibmie, yem
cropbiii. Halinute ckopocTh TOBapHOro nmoesaa. OTBeT fgaiitTe B KM/4.

JlBa MOTOLIMKJIA CTAPTYIOT OAZHOBPEMEHHO B OAHOM HANPABJICHUH U3 ABYX
AAaMeTPAJIbHO IIPOTHUBOIIOJOMKHBIX TOUEeK KPYroBOH TpacChl, AJUHA KO-
Topoi1 paBHa 20 KM. Yepes CKOJBLKO MUHYT MOTOIUKJILL IOPABHAIOTCH B
NepBHIHA Pa3, eCJM CKOPOCTH OZHOTO U3 HUX Ha 12 KM/4 60JIbIlle CKOPOCTH
apyroro?

Paccroaane mexkay npucraaamm A u B paBHOo 60 kM. I3 A B B 1o Teue-
HUIO PEKH OTIpPaBUJICA ILIOT, a Yepe3 Yac BCJIe 3a HUM OTIIPABHJIACH MO-
TOpHAfA JIOAKA, KOTOpas, IPpUOLIB B MYHKT B, ToTYyac MoBepHYy.Ja 00pPaTHO
u Bo3BpaTujack B A. K satomy Bpemenu miaot npomen 36 km. Haiigure
CKOPOCTBH JIOAKH B HENOABHIKHOIH BOJe, €CJH CKOPOCThb TEUEHHS PEKH
paBHa 4 xM/4. OTBeT JaiiTe B KM/U.

ITepBhuie ABa Yaca aBTOMOOHJIb €XaJ CO CKOPOCTBIO 55 KM/4, CaeAyIOLIMii
yac — co cKopoctbw 70 KM/4, a 3aTeM TpH HYaca — CO CKOPOCTBIO
90 kM /4. Halizure cpeaiHIOI0 CKOPOCTh ABTOMOGHUJIA Ha NPOTAXKEHHH BCe-
ro nytu. OTBer AaiiTe B KM/4.

Mama 1 HacTta BeimooT okHO 3a 12 munyT. Hacta u Jlena BeIMOIOT 2TO
sxe oKHO 3a 20 munyT, a Mama u Jlera — 3a 15 MuHYT. 3a CKOJIBKO MHU-
HYT J€BOYKH BEIMOIOT OKHO, paboTas BTPOEM? /

IBe TpyOBI HanmogHAIOT 6acceilH 3a 4 yaca. TosbKO ofHA mepBas Tpyda
HanoJHseT OacceifH 3a 5 4acoB. 3a CKOJIBKO 4YacOB HANOJHsAET OaccedH
BTOpas Tpy6a?

B noHeneIbHUK aKITUM KOMIIAHUH IIOJOPOKAJIN HA HEKOTOPOE YU CJIO IIPO-
IIEHTOB, 4 BO BTOPHHK TOJeEIIeBeJ M HA TO ’Ke CaMOe YHCJIO IIPOIeHTOB.
B pesysbTaTe OHH CTaJll CTOUTH Ha 4% pJelieBjie, 4YeM IIPH OTKDBITHH
TOProB B IIOHeAeJbHMK. Ha CKOJIBKO IPOIMEHTOB IIOJOPOMKAJIU AKI[HMU
KOMIIQHHUHY B IIOHEJeJIbHUAK?

Wmeerca aBa cnnasa. Ilepseiil ciyaB cogep:xuT 10% HUKesA, BTOPOM —
30% wuukeasa. 3 aTUX ABYX CILIABOB MOJIYUHJIM TPETHH CILJIAB MAacCOu
200 kr, cozepxxamuit 25% Hukeasa. Ha cKoOJBKO KHJIOrpaMMOB Macca
MepBOro CIJIaBa MEHbIIIe MacChl BTOPOro?

TypuCT UAET U3 OJHOrO ropoja B APYTroil, KaXXJAbIi JeHb NPOXoAd 60Jb-
mie, yeM B IPEALIAYIIHIA AeHb, HA OZHO U TO JXe paccrosiHue. M3BecTHO,
4TO 3a HepBHI AeHb TypHucT npormres 10 kmiaomerpos. Onpepenure,
CKOJIbKO KMJIOMETPOB IPOIIIE] TYPHUCT 34 TPETUA AeHb, €CJIA BECh IYTh OH
npomés 3a 6 aHeil, a paccTogHue MexAy ropogamu cocrasiader 120 xku-
JIOMETPOB.
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3A0AHA 12

MoarorosurenbHbie 3agaHunA

Haiigure npoussozuyio yHknus f (x) = x* — 3x% + 2x + 2.

HaiiguTe Hamnbosbiliee 3HaYyeHre Gyuxium y=16x-11sinx+6 Ha orpes-

Ke [—E;O].
2

Haiinure nHaumensniee 3Hayenne byHKIUK y =5sinx-9x+3 Ha oTpeske

o]

Haiinute 3nHayeHume npousBogHOH GysKmum f(x)= 1nx+§/; B TOUYKe

x=1.

Haiigute 3HaYeHre NpOou3BOAHON GyHKRIMH f(X)

Haitnure 3Hayerne npousBogHoi pyHKOUU f(x) = e* ™ Brouke x = 2.
y

x
B Touke x = 0.

HaiiguTe Touky MuauMyMa GyBEKIuH f(x) = x° + 3x° — 9x + 15.

Haiigure Touky MakcumMyMa dyHKnuH f(x) = x° — 6x + 41n x + 8.

Haiigure Haubosbiee 3Hauenue GpyEKnmmM f(x) =———12sinx Ha or-
T

i
eske | 0; — |.
P [ 6}

3
.3
Haiianre HanMeHbnIee 3HaueHne GyaKIuH f(x) = (2x —5)e 2 Ha oTpeske

[0; 4].

Halinute HauMeHbillee 3HaueHHe GYHKIUH y=X-tgx+4 Ha OTpe3Ke

]

Haiigure Hanbospniee 3HaUeHNEe QYHKLUUU Y = In(x+8)% —3x ma orpeske

[-7.5;0].

Haiigure Touky MUHEMyMa QYHKIMU Y = (X + D)

42x

2e2—x‘

e e e e e e e e e e g e e e e e 2 = = 2 it e = = " = 1 = " " = = = - = = " - " - - - - - ——— - ——
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2
Haiigure HaumeHbIIee 3HaueHHMe (QYHKIUHK y:f__*ﬁ

[1;19].

Ha OTpe3sKe

Haiingure TOuKy MaKcuMyMa QyHKOUH y =+ —6+12x - x° .
Haiinure HaumMeHbIIee 3HaYeHNe QYHKIUY y = Va2 +2x+17 .
Haiipure HauGonbimee 3Hauenue GyEknun y=log,(-8+8x— x%)+9.

Haifinute HauGoibmiee 3HauyeHHe QyHKIUM Y=(x+6)’(x—8)+9 Ha oT-
peske [-18;-1].

Haiinure BauMeHbIIee 3HaYeHUE byHKIUMN y= 3cosx - ﬁ x+19 Ha oT-
. T
peske {— %; O} .

Haiigure HauMeHbIee 3HaueHUe GyHKnuu y = 5x — In(x + 5)° Ha oTpeske
[_4’5; 1]' ‘ V

3aueTHble 3apnaHMA

3
Haiiaure TouKy MUHUMyMa QYHKIUH y = 3;- - 36x + —2— .

~ x*+36
x

Haﬁ,un're HauMeHbllIee 3HauYeHHe (I)YHKU,I/IH Ha OTpe3Ke

[1;17].
Haitagure Touky makcumyma QyHKIuu y = 27x — xJx +9.

3

Haiigure naubonbilee sHaueHHe QYHKIUU y = — +12x + 5 Ha orT-

peske [143; 145].

HaiiauTe Touky MuHUMYyMa GYHKIUHN § = (x + 2) cos X — sin x Ha UHTEP-
BaJie (—m; 0).

Haiigure nanbosbniee sHaueHne QyHKIUH y = 28tgx —28x + Tn—4 Ha

OTpe3Ke _E I
4’ 4|

Haiigure rouky MmakcumyMa pysrmun y = (2x° — 16x + 16)e™ %,



10.

11.

12.

. 13-

14.

15.

16.

17.

18.

19.

20.

Haiinure HanMeHbIIee 3HaYeEHe yHKOuH y = (x* — 89x + 39)e’ ™ Ha oT-
peske [0; 6].

Haiigure Touky MUHUMyMa QyHKIUH iy = 4x — 4In(x + 7) + 3.

Haitaure HanGosbiiee 3HaueHue PyHKmuu y = 9ln(x + 8) — 9x + 12
Ha oTpeske [—7,5; 0].

16
Haiigure Touky MmakcuMyMa QyHEKOUN § = — — x2+09.
x

" 25+ x? —x®
Haiifure HauMeHbIIee 3HAUeHHe (PYHKIMH y = X° + ——————— Ha OT-
x

peske [1; 10].

Haiigure Toury makcumyma pysxknmun y =11 + 6\/; - 2x\/; .

Haitaure sanbGoabmiee sHadeHue Gpyaknuu y = (10 — x)v/x + 2. Ha oTpeske
[-1;7].

Haiinure Toury MUEUMyMa GYHKOUH y = xsinx +cosx — §- sinx, opm-
HaJJIeXKAaIy10 IIPOMEKYTKY (O; gj .
. . 3
Haiignre Hambonbmee 3HayeHue byHKUMH y = 2sinx — \/gx + ? n+ 7
!4
Ha OTpe3Ke [O; E] .

Haitgure Touky MakcuMyMa GyEKDUH y = (x — 6)%* %,

Haitgure HauGosbmee 3HadeHHe ¢pyHKuU y = (3 — x*)e*! Ha oTpeske
[0; 2].

Haiigure Touky makcumyma pysknum y = In(x + 5) — 5x + 5.

HaiiauTe HanGonbmee 3HaYeHHe GyHxknuu y = 7 — In x + 5x — 2x* Ha.oT-

pe3ke lz
2’6}

n12.15

n12.16

n12.19

n12.20
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1.

2.

AUWArHOCTUYECKAA PABOTA Ne 5

B mxkose ecTs gByXMecTHEIe TypucTuuecKue Oaiigapkn. Kakxoe mau-
MeHbIIIee YHCJIO 6aiilapoK HYIKHO B3STh B HOXOJ, B KOTOPOM YYacCTBYIOT
27 yenoBex?

Ha rpaduke mokazaHo M3MeHeHHe TeMIepaTyphl BO3AYXa B HEKOTOPOM
HaceJIEHHOM NIYHKTE Ha IPOTAYXKEHUH TPEX CYTOK, HaunHaaA ¢ 0 yacos cy6-
6orei. Ha ocu abcuucc oTMedaercss BpeMs CyTOK B 4acax, HA OCH OpJU-
HAT — 3Ha4YeHHe TeMmeparyphl B rpagycax lleascusa. OmpepenuTte mo
rpaduKy HaUMEHBIIYIO TEMIEPATYPY BO3[yXa B HOUYb C cyﬁﬁowm Ha BOC-
kpeceHbe. OTBeT faliTe B rpagycax Leancus. )

4°C
/ N\ N
N [/ N\ [\
, [\ / J \
~/ \ / \ /7 \
/ \ / \ / ~\
N \ / \ ] \
/ \ / \ / \
/ \ / \ / \
/ \ [/ \ / \
/ \_/ \N_/
/ \/ "'

/
EEEEEEEEEEEE
S & o ﬁ S & d ® & < 8 ® &
| cy6bora | BOCKpeCceHbe ' OOHEeJeJIbHUK |

Ha kneruatoit 6ymare ¢ pasmepoM KaeTku 1 x 1 uzobparcena Tpamenus.
HaitnuTte eé muiomans.

Ha copeBHOBaHHMS II0 METAHHIO AWCKA HIpHexajJu 6 CIOPTCMEHOB u3
HIeeitmapun, 3 ua Boarapun u 6 u3 Ascrpun. Ilopaaox BeICTYyILTeHWH
onpejesaerca xepedbeéBKoil. HallauTe BepOsiTHOCTHL TOTO, YTO TPETHHUM
6ymeT BRICTYIIATh CIOpPTCMEH 3 Boarapuu.
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10.

Haiigure kopeHs ypaBHeHus log, (9 - 5x) =-3.
4

OKpysKHOCTH, BOHcaHHaA B Tpeyroabuuk ABC, Kacaerca cropor AB, BC

u AC B rouxkax M, K u P coorBeTcTBeHHOo. HalifiuTe IepuMeTp TPEyroJib-
euxka ABC, eciu AP=5,BM=6,CK=17.

Ha pucyrnke usobpakeHnl rpapuk ¢GyHKOuUH y = f(x) — IpOU3BOLHOMH
¢yHKIIMHU f(X), U BOCEMBb TOUYEK HA OCH AGCIHUCC: X, X5, X3z, ..., Xg. CKOJIB-
KO U3 3THX TOYeK IPUHALIEKAT IPOMEKYTKaM YOrBaHUA GyHKIUN?

X1

kil
o
il
@
kal
P

X4

$ e —m e

Xe X7

————
=
> <)
R

————— g

S ————————g

Ilnomans 6oxoBoi moBepxHOCTH KOHYyca paBHa 10 cm®. Paguyc ocHOBa-
HHUSA KOHyCA YBeJWYHMJH B 6 pas, a o6pasyoinyio YMeHBIIHJIHA B 4 pa3sa.
Haiigure miaomaas 60KOBOII MOBEPXHOCTH HOJyUYHMBIIEroca KoHyca. Ot-
BeT faiiTe B cM’. ‘

Haiinure sHauenue suipaxkenus 133log,, Y13 .

B 60x0B0Oii cTeHKe BBICOKOro IMHJIMHAPHUYECKOro 0axKa y caMoro aHa 3a-
Kper1éH KpaH. Ilocsie ero OTKPHITHSI BOJa HAYMHAET BHITEKATh U3 Haka,
IPH 3TOM BBICOTa CTOJ0a BOALI B HEM, BHIpa)KeHHAsA B METPax, MEHAETCH
no saxony H(t)=at’+bt+H,, rne H, =4 M — HauaJbHBIi yPOBEHDb BO-

IOBI, a =I(1)—0 M/MHUH?, U b=-% M/MHH — IIOCTOSAHHBIE, I — BpEMs B MH-
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11.

12-

HyTaXx, IIpolIejlilee ¢ MOMEHTA OTKPHITHSA KpaHa. B TeueHHe KaKoro Bpe-
MeHHU Boja OyAeT BhITeKaTh U3 6aKka? OTBeT IPpUBEAUTE B MUHYTAX.

ITonoBuHY BpeMeHH, 3aTpadYeHHOro Ha A0POry, aBTOMOOGHIIb eXxaJjl CO CKO-
pocteio 90 KM/4, a BTOPYIO HOJIOBUHY BPEMEHH — CO CKOPOCTBIO
60 xM/u. Hailimure cpefHIO CKOPOCTH ABTOMOOMIIS HA MPOTAYKEHUH BCe-
ro rytu. OTBeT gaiiTe B KM/ 4. '

Haiiaure Touky MUHMMYMa QYHKIHE y = (3.7c2 —21x+ 21)e"“21 .



3.

AUATrHOCTUUYECKAA PABOTA Ne 6

BonpHOMY mpommcaH KypcC JIEKADCTBA, KOTOPO€ HYXKHO IPUHUMATH IO
250 Mr aBa pasa B AeHb B TeueHHe 7 gHeil. B ogHOH ymakoBKe JieKapCTBa
cogep:xurca 10 tabmerox mo 125 mr. Kakoe mamMeHbIee KOJHMYECTBO
YIIaKOBOK IIOHAAOOMTCA HA BeCh KYpC JIeueHHA 7

Ha guarpaMme moxasaHO YHCJIO 3AIPOCOB co cjoBoM EI'D, cremaHHBIX
Ha HEKOTOPOM IIOMCKOBOM CaiTe BO BCe MeCAIbI C SHBAPA IO AeKabphb
2009 roga. Ilo ropu3oHTaIN YKA3EIBAIOTCA MECANbI, II0 BEDTHKAIH —
YKCJIO 3alPpOCOB 3a JaHHBIH Mecan. OmpejenuTe mo gJuarpaMme, BO
CKOJIbKO Pa3 MaKCHMAJbHOE MeCSYHOe UHCJIO 3alpPOCOB IPEBBIIIAJIO
MHUHMMAJbLHOE MECAYHOEe YHUCJIO 3arpocos co caoBoMm EI'D B 2009 roay.

5000000

4000000

3000000

2000000

1000000

AHB (eB Map amp Mail HIOH MIOJ aBr' CEH OKT HOA JeK

Ha wkimetuaTtoit Gymare ¢ pasmepomM Kiaetku 1 x 1 usobpaskén yroa. Haii-
IHUTE ero rpajyCHYIO BeJIUYHUHY.

Haiiaure BepOATHOCTE TOTO, UTO NpH GpOCAHMHM ABYX KyOMKOB Ha KasK-
ZIIOM BBITIaZleT MeHee 4 OYKOB.

HaiianTe KopeHb ypaBHeHus 5°° = 0,04.

n6.1 .

m6.2

=6.3
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10.

11.

12.

Xopasl AB 1 CD oKpy:KHOCTH IepeceKkaloTcs B Touxke M. Hasigure MA,
eccm MB=12, MC=16, MD = 6.

Ha pucynke usobpaxkensl rpabhuk pyHKun y = f(x) 1 KacaTeJbHas K
HeMy B Touke ¢ abciuccoit x,. Haiigure 3Hauenue mpoussogHoi f(x) B
TOUYKE X,.

v

-t
[

s sl

Ry

Xo 0] 1
|

Konyc M muIMHApP MMeloT ofllee OCHOBaHME M OOIIYI0 BBICOTY (KOHYC
BOUCAH B IMIHHAP). Beiuucanre o6béM MUINHAPA, ecH 00bEM KOHYCA
paBeH 57.

Haiignte 3HaueHNe BRIPAXKEHUSA 38\/6 tg%sin% .

Bpemsa nmosiéta mMsAva, GPOIIEHHOr0O HMOJ YIJIOM ¢ K IJIOCKOH TOPH30H-
TAJBLHOM IIOBEPXHOCTH 3€MJIHM, MOXKHO IIOCYMTATh 0o GopMye

2v, sina ‘
t=—2"—_"(c). Ilpy KakoM HauMeHbIIEM 3HA4YEHUH yrIJa (B rpajgycax)
BpeMsa B noJéTe OyaeT He MeHbIle 2,5 cCeKYH/bI, ecay MAY OPOCAIOT ¢ HA-
YaJIBLHOM CKOPOCTBIO Uy = 25 M/c? YcKkoperue cBOGOAHOIO najeHus g CUn-
TaTh paBHBIM 10 M/c2.

ITepByi0 MOJIOBHEY TPACCH AaBTOMOGHIIBL IPOEXAaJs cO CKOPOCThIo 90 KM /4,

a BTOpyI0 — co ¢xkopocThio 60 kM/u. Halfigure cCpeiHIOI0O CKOPOCTH aBTO-
MOOUJIs Ha OPOTsKeHUH Bcero myTu. OTBer faiTe B KM/ 4.

" 54 )
Haiinure nanbonbmiee 3HauenHe QYHKIMM y = —x + 6sinx + 13 Ha or-
T

5n
e3ke | ———; 0.
’ [6 }



NOANOTOBKA K YACTMU 2
ErFro No MATEMATUKE




Jna 3anmucH pemieHM# M OTBeTOB- Ha 3agaHua 13—-19 wucnoansyiite BJIAHK
OTBETOB Nt 2, 3anumuTe CHauaJIa HOMep BHIIOJIHAeMoro 3agaaua (13, 14 n r. x.), a 3a-
TeM OJIHOe 060CcHOBaHHOE pelreHre u oTBeT. OTBeTHI 3anKUChIBaiiTe YETKO U pa3bopumBo.



AUATrHOCTUUYECKAA PABOTA Ne 7

13. a) Haiigure kopeHs ypaBHeHus 3 sin’x + 5sin x + 2=0.
6) HaiiguTe Bce KOpHHU 3TOr0 YPABHEHHUA, IIPUHALJIEKAIIIHE IIPOMEKYTKY [g, Zn} .
14. [fuameTp OKDY’KHOCTH OCHOBAaHUA IHUAHHApPa paBeH 20, obpasyoimas IMUJIWMHApPa paBHa 28.

IInockocTs nepecekaeT ero OCHOBaHMUSA Mo XopAaMm AJHHH 12 u 16. Paccrosaue Mexay sTHMUA
XOpAaMH paBHO 2197 .

a) ITocTpoiiTe IpAMYIO NepeceYeHUs 9TOi IMJIOCKOCTH C IJIOCKOCTHIO, IIPOXOAAInei depes qua-
MeTphI OCHOBaHUH, ITEPIHEeHANKYJIAPHEIE 3THM XOPAaM.,
6) Haiiaure TaHreHC yria MexXAy 3TOM MJIOCKOCTBIO M IJIOCKOCTHIO OCHOBAHUS INUJIMHPA.

107




15. Peniute HepaBeHcTBO 2° +3-277 <4,

16. Meauasa AM u 6uccexkrpuca CD npamoyroasHOro TpeyroasHuka ABC ¢ npsameiM yriom B ne-
pecekawTcs B Touke O.

CO AB
a) Jokaxkure, 4T0 —— = ——.
OD AD

6) Haiigure niomans rpeyroasaaka ABC, ecau CO =9, OD = 5.
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17.

15-ro AEBap4A IIaHUPYETCA B3ATH KpeJuT B OaHKe Ha 6 MecsiieB. Y CJIOBHSA €ro BO3BPATa TAKOBKI:
— 1-ro umncJa Kak0ro Mecsua AOJIT BO3pacTaeT Ha I % II0 CPaBHEHMIO C KOHIIOM IPeILIAYIEro
MecAna; ’

— ¢0 2-10 10 14-e YHCJI0 KasKJ0ro MecAna Heo0X0AUMO BEIIIJIATHTE YaCTh JOJITa;

— 15-ro yKcia KaxKA0ro Mecsalla AOJT AOoJAKeH OLITE Ha OGHY H TY K€ BeJIMYHHY MeHbIIIe J0Jra
Ha 15-e uMcJIO IpeaBIAYINero MecAa.

HaBecTHO, 4TO 00mIaA cyMMa AeHET, KOTOPYIO HYJKHO BRIIJIATHTHL OAHKY 3a BeCh CPOK KPeJHUTO-
BaHUA, Ha 7% Gojblne, yeM cyMMma, B3ATas B Kpeaut. Haiigure r .

18.

Haiinure Bce 3HaueHHA mapamMeTpa @, IPH KaXKJI0M U3 KOTOPBIX YPABHEHHE
|x—a*+4a-2|+|x-a*+2a+3|=2a-5
HMeeT XoTd Obl OIMH KOPEeHb Ha oTpeake [5; 23].

109



. k n
19. Haiinure Bce napel HATYPATBLHBIX YHceJI k < 11, yAOBJIETBOPAIOIIHAE YDABHEHHIO (\/; ) - (\/E ) .

110



AUAFrHOCTUYECKAA PABOTA Ne¢ 8

2
13. a)Haiigure xopens ypaBHenusa 27" * 42" 3

6) Haiizure Bce KOpHH 3TOro ypaBHEHH A, IPHHALJIEKAITHNE IIDOMEKYTKY (3?“, 3n) .

14. B npasunsHO# mectuyroabHoil npusme ABCDEFA B/C, D E F, cTOPOHBI OCHOBaAHUSA PABHEI 5,

a boxoBhIe pébpa paBHEI 11.
a) ITocTpoiiTe ceueHnre MPU3MEI ILIOCKOCTBIO, IIPpOXoAdAIeii uepes Touku C, A, u F,.
6) Haiigute paccrosiaue ot Touku C 10 mpsamoii A, F,.
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2—(3(:—6)-l

15. Pemure HEpaBEHCTBO ~
5(x-6) -1

<-0,2.

16. B paBHOGeaperHOM TpeyroabHuKe ABC ¢ ocHOBanueM AC nposegena 6uccextpuca AD. U3 Tou-
ku D napanyienpHO OCHOBaHHIO IPOBeJieHA IIPAMAasi, IlepeceKkainas cTopouy AB B Touke K.
a) lloxaxkure, 4TO TpeyroabHuK AK D -—— paBHOOE I PEeHHHEIIA.
6) Haiigure anuny orpeska AD, ecaun AC = 5, AB = BC = 20.
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B nexabpe 2018 r. BukTop B3 B 6anke 10 210 200 py6.eit B kpeaut nox 10% romossrx. Cxema
BBHIILJIATHI KPEJAUTA CAeAyollaA: B AeKabpe KaJOro caeIyIomero roga 6aHEK HAYUC/IAET IPOIeH-
THI Ha OCTABIIIYIOCA CYMMY JoJira (To ecTh yBeauuusaeT goir Ha 10% ), satem BuxkTop nepesogut
B OaHK OIIpeJleJIEHHYIO CYMMY e€XKerogHoro imareska. KakoBa go/nkHa OBITH CyMMa €KerofgHOTo
IiaTeXxa, 4To0bl BUKTOD BBINIJIATHII JOJIT YETHIPbMSA PABHBIMY €KETOJHBIMY ILJIATEKAMU !

18.

Haﬁnn’re BC€ 3Ha4YEeHHA 4, IIDU KaXKJIOM H3 KOTOPBIX YpaBHEHHUE
a®+7)x+1|+5vx* +2x+5 =2a +3|x—4a +1

nMeeT XOTA Obl ONUH KOPEHb.
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19. [lecaTHuyHAA 3aNKCh HATYPAJIbHOrO YHCJA 11 AOJIKHA COCTOATH U3 PA3JIMYHLIX (He MeHee IBYX)
nudp OgHON YEeTHOCTH, a CaMO OHO JOJIKHO ORITh KBAAPATOM Iejioro uucjaa. Haiinure Bce Ta-
KHe 1. .
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3A0AYA 13

NoarorosurensHbie 3aaaHMA

1. a) Haitaure xopens ypaBHerua 4sin® x —3sinx +2cos2x+1=0.

6) HaiiguTe Bce KOPHHU 3TOTO ypaBHEHU s, IPHHAAJIEKAIIINE IPOMEKYTKY [—n; 0] .

2. a) Haiinure KopeHs ypaBHEHUA 2 + 1 -4=0.

tg®(x+5n) sin(x-5n)

b4

6) Haiigure Bce KOpHH 3TOrO ypaBHeHmi, OpuHANJIEKAalIe IPOMEKYTKY [—

A

T
2
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3. a)HaiianTe kopeHb ypaBHeHHS tglx 5  i7-0.

sin(4,5n—x)

6) HaiifuTe Bce KOPHM 9TOrO ypaBHEHHsI, IPAHAJIEXKAIIME IIPOMEKYTKY [m; 2.

4. a) Haiigure KOpeHb ypDaBHEeHNSA 3cos2x+4 = 5sin(x ~§2§-) .

0) Haiigure Bce KODHU 3TOro ypaBHEHU s, IPUHAJIEKAIIUE OIPOMEKYTKY [—g; n} .
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5. a) Haitnure koperb ypaBHeRusa 3cos’ x—5sinx-1=0.

6) HajiguTe Bce KOpHU 3TOr0 ypaBHEHHA, IPUHAJJIEKANINE IPOMEKYTKY [—3n; —211',] .

6. a) Haiinure kopeHb ypaBHeHNA 7cos’x—cosx—-8=0.

. Tn. 3n
6) HaiiauTe Bce KOpHHM 3TOr0 YpaBHEHHUA, IPUHAJIEKAIINE IPOMEXKYTKY ——2—; -5 |
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7. a) HaiiTe KOpeHb ypPaBHEHUSA (JE sinx + 1)(2 sinx — 3) =0.

6) HaiifuTe Bce KOPHH 9TOr0 ypaBHEHU S, YAOBJIETBOPSAIONIHE HepaBeHCTBY tg x < 0.

8. a) Haiijure KOpeHb ypaBHEHUA ( \/—2_ cosx — 1)(2 cosx+ 1) =0.

6) HaiiguTe Bce KOPDHU 9TOr0 ypaBHEHH S, YAOBJIETBOPSAIONINE HepaBeHCTBY sin x < 0.

118



T

COS2 X COsSXx

9. a) HaiinuTe KopeHDb YpaBHEHAA +1=0.

6) HaiiguTe Bce KOpHHU 3TOI0 ypaBHEHH A, IPUHAJIEKAIIUE IPOMEIKYTKY [—37t; - n] .

10. a)Haiigure KopeHb ypaBHEHUA (tgx + \/5 )(2 cosx — 1) =0.

6) HaiinuTe Bce KOPHU 3TOr'0 YPABHEHHU A, YAOBJJETROPAIOIIUE HEPABEHCTBY Sin x > 0.
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11. a) Haiigure KopeHs ypaBHeHns (tgx — 1)(\/5 sinx+ 1) =0.

6) Haiinure Bce KOPHM 3TOr0 ypaBHEHM S, YAOBJIETBOPAIOIINE HEPABEHCTBY cos x < 0.

12. a)HaiiguTe Kopens ypaBHeHusa 3cos’ x —4sinx+4=0.

. 5
6) HaiiguTe BCe KOPHM 3TOr0 ypaBHEeHH A, IPUHALJIEKAIIHAE IPOMEKYTKY [_?n; n} .
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13. a)Haiizmre kOpeHs ypaBHeHus V2sin® x =sinx .

6) HafizuTe BCe KOpHH 3TOT0 YPaBHEHHA, Y IOBJIETBOPSIOIIAE HEPABEHCTBY coS X < 0.

14. a) HaiizuTe KopeHs ypaBHeHHd 2cos” x + J§ cosx=0.

6) HajliguTe BCce KOPHH 3TOTO YpaBHeHH, YAOBICTBOPAIONINE HEPABEHCTRY sin x < 0.
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15. a) Haitagure KopeHB ypaBHeHHA 2c0s2x—12cosx+7=0.

6) Haiinure Bce KOPHM 9TOr0 ypPaBHEHHUA , IPUHAJIEIKAIIHAE IPOMEKYTKY [—n; 5—;] .

3aueTHbie 3apaHMA

1. a) Haiizure kopens ypaBHeHus 8sin’x+2sinx-3=0.

6) HaiiguTe Bce KOPHHU 3TOr0 ypaBHEHUA, IPMHAJJIeKAIHE IIDOMEKYTKY [0; 11:] .
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2cos’ x+3cos’ x+cosx _ 0
Jetgx

.

2. a) Haiigure KopeHb ypaBHEHUA

6) HaiiguTe Bce KOpHH 3TOro YpPaBHEHHU A, IPUHAAJIEKANINE IPOMEKYTHY [—Zn; —g:’ .

2sin’ x +sin® x -sinx _ 0
tgx

3. a) Haligure KopeHs ypaBHEHHUA

6) HaiiguTe Bce KOPHU 3TOrO ypaBHEHH A, IpUHAJJIEKAIIIe IPOMEKYTKY [Zn; ZZE .
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19
tg®x sinx

+17=0.

4., a) HaiizuTe KOpeHb YPaBHEHU S

6) HaiiznTe Bce KOPHU 9TOr0 ypaBHeHUA, IPHHAJICIKALIHE IPOMEKYTKY [—ZZE; - 21!} .

tg’x-tgx _ 0

J-sinx

. 5
6) HatizuTe Bce KOPHH 3TOro YPaBHEHHA, IPUHAJIEKAIIHE IDOMEXKYTKY [n; ?nil .

5. a) HaiinuTe KOpeHb ypaBHEHU A
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ctg’x—ctgx _ 0

VJecosx

6. a) HaiiguTe KOpeHb YypABHEHUS

6) HaiiguTe BCce KOPHU 3TOro ypaBHEHUA, IPHHAJJIEKATIHE IPOMEKYTKY [—Zn; -—g—} .

10

— ——+3=0.
sin“x sinx

7. a) HaiiguTe KOpeHb ypaBHEHUSA

0) HaiizuTe Bce KOPDHH 9TOT0 yPaBHEHH S, IPHHALJICKAIHAE IPOMEIKYTKY [—5?“; n] .
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6cos’ x+5cosx+1

0.
Jsinx

8. a) Haiigure KOpeHb ypaBHEHUS

6) Hajiinre Bce KOPHH 3TOro ypaBHEHHN A, IPHHAJICIKAIINE IPOMEKYTKY {:31t; 9215 .

. 6sin® x —sin® x —sinx
9. a) Hajligure KOpeHb ypaBHEHUA =0.

\/tgx

6) HaiinuTe BCe KODHH 3TOro ypaBHEHM S, IDMHAJIeKAIUe IPOMEXKYTKY I:—n; %} .
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10. a) HaiiguTte kopeHb ypaBHeEHA 3c0s2x+5s8inx+1=0.

. Tn 3n
6) HaiiznTe Bce KOPHH 3TOr0 ypaBHeHH A, IPUHALJIEKAIIAE OPOMEKYTKY —?; —? .
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3AQAMA 14

MoarorosurensHbie 3agaHMA

1. Ilnomazns 60K0BOM IOBEPXHOCTH NPABUJILHOM YeTRIPEXYTObHOM nupaMuasl SABCD pasra 108,

a MJIOIIaAb MOJHOH HOBEPXHOCTH 9TOM mupaMuAkl paBHa 144,

a) [Jokaxkure, 4TO DJIOCKOCTH SAC M IIIOCKOCTD, IPOXOAANIIAs Uepe3 BEPIUIHHY S, CEpeUHY CTO-
poHEI AB 1 1eHTD OCHOBaHMs, IepeceKarnTcs Mo OPAMOii, cogepKalieii BHICOTY IUPAMULLI.
6) Haiigute nyiomaab ceueHUAa DTUPAMUARI IIJI0OCKOCTbIO SAC.

2. Iliomazas OCHOBaHMUS MPABUJILHOM YeTHIPEXYTroabHOM nupaMunsl SABCD pasHa 64.

a) JToxkaxkure, 4TO IIJIOCKOCTD, IPOXOJAIIAA Yepe3 BEPIIUHY S u cepeaunnnl pébep BC u AD, co-
JEePXHUT BhICOTY MTHPAMUABI. ‘

6) Haiigure niomanb 60K0BOI ITIOBEPXHOCTH 3TOH MUPaMHUAbI, €CJIH ILJIOMAaAb CeYeHU A [TUPaMHU-
a5l IIocKocThio SAC paBHa 64.
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[uaMeTp OKPYKHOCTM OCHOBAaHMA IUJIMHADa paBeH 26, obpasylomasa nuwiueApa paBHa 21.
IInockocTh mepecekaeT ero OCHOBaHUA MmO xopaaMm AauHbl 24 u 10. PaccTosHne MeXIy 9STHMHU
xopaamu pasHO /730 .

a) JlokaxxuTe, 9TO 3TA MJIOCKOCTH IIepeceKaeT OCh IMIMHAPA.

6) Haiigure yroa Mexay 3To# IJIOCKOCTHIO M IIJIOCKOCTHIO OCHOBAHUA IIWIMHIPA.

4-

HJaHa npaBuJbHaA 4eTHIPEXyroJibHas nupamuaa MABCD, pé6pa OCHOBaHHMS KOTOPOM PaBHBI

5v2 . Touka L — cepenuHa pebpa M B. TaureHc yria Mexay npameiMu DM u AL paBeH J2.

a) Ilycte O — meHTp OCHOBaHUA mupamuibl. Jfokaskure, uro npsameie AO u LO nepnenguKy-
JIAPHBI.

6) Haitiaute BEICOTY JAHHOM DHPAMHUIEI.
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5. B mpaBuibHOI TpeyrospHoii npuame ABCA,B,C, Bce pébpa paBHH 1.

a) Ilyeres naockocTs, npoxoaaniag yeped Touku C, C; NepneHIUKYIAPHO 1i1ockocT ACC,, me-
pecexaetr npamMyio AB B Touke M. [lokaxkuTte, 410 TpeyroasHuK M BB, paBHOGEApEHHBIHA.
6) Haiigure KocuHyc yriyia Mexay npaMeiMmu AB; u BC,.

6. B npasuiapHOI TpeyroabHoit nupamuae SABC ¢ BepminHO# S, Bce pé6pa KOTOPOii paBHEI 4, TOU-
Ka N — cepenuna pe6pa AC, Touka O — LEHTp OCHOBaHHA MHUPaMHIBI, TOYKA P NeJHUT OTPe30K
SO B oTHOIIEHUM 3:1, CUMTAA OT BEPIINHLI INPAMUAHI.

a) lokaxxkure, uto npamasa NP nepneHAuKyJaApHa npamoi BS.
6) Haiinure paccTossHue or TouKku B go npamoit NP.
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7. B npaBuibHOI TpeyrosbHoi nupamune SABC ¢ BepmuHOii S, Bce pé6pa KOTOPOii paBHH 2, TOY-
Ka M — cepenuHa pebpa AB, Touka O — IEHTDP OCHOBaHMSA MMPAMHUILI, TOUKa F JeJHUT OTpe3oK
SO B oTHOmIEHUH 3 : 1, CUMTAA OT BEPIIUHLI HHPAMHUILI.

a) Hoxkaxure, uro npamasa MF nepnenauKyasipHa opamoii SC.
6) Haitgure yrosa mesxkay miockocTbio MBF u ninockoctsio ABC.

8. B npasuibHOI mecTHyroapHON nmupamune SABCDEF 60KoBbhle pébpa paBHBI 2, & CTOPOHBI OC-
HOBaHMA — 1.

a) JlokaKuTe, ITO IIOCKOCTD, IPOXOAAIIAA Yepe3 BepIIUHY S U cepequHHI pédep AF u CD, nep-
NEeHJUKYJISAPHA INIOCKOCTH OCHOBAHH A,
6) Haitgure KocuHyC yria Mexay upamoii AC u miockocTsio SAF.
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9. OcHoBaHHe IPAMOHN YeTHIPEXYroJbHOHN npuaMel ABCDA,B,C,D, — upamoyroasauxk ABCD, B
KoropoM AB =12, AD = V31 . Paccrosaue mexay npsameimu AC u B, D, paBHo 5.

a) JlokaskuTe, YTO IJIOCKOCTH, IIPOXOAAINAA dYepe3d TOUKY D mepneHAUKYJIApHO mpsamoi BD,,
JeauT oTpe3ok B, D, B orHomenum 1 : 6.

6) HaiiguTe KOCHHYC yTJla MEXKJY IUIOCKOCTHIO, MPOXOAAIIEi yepe3 ToYKy [ mepueHAHKYJIAPHO
npsiMoit BD,, ¥ ILTIOCKOCTBIO OCHOBAHWSA OIPHU3MEI. ‘

10. Man xy6 ABCDA,B,C,D,.

a) [loka:xuTe, YTO ceuyeHHe KyDa IJIOCKOCTBIO, pOXOAAIneil dyepe3d MeHTP Kyb6a mepneHAHKY-
JsapHOo nuaronaau AC,, BJIAeTCA TPABHJIbHBIM MECTHYTOJbEHKOM.
6) Haitnure yroa mexay opamoit AC; n miockocteio BCC,.
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11. OcHoBaHueM HpAMO# TpeyroabHOH mpuaMbel ABCA,B,C, saBnsercsa paBHOOEJPEHHBIH TPEYIrojb-
HUK ABC, B xoTopom AB = BC = 20, AC = 32. BokxoBoe pe6po nupusamsl paBao 24. Touka P npwu-
Haajexxur pebpy BB,, npuuém BP : PB,=1:3.

a) ITycte M — cepeauna AC. Jlokaxkure, uro npameie MP u A,C, neprueHAUKYJISAPHBI.
6) Haitigure TaHreHc yria Mexay mwiockoctamu A, B,C, n ACP.

12. OeHOBaHWe NPAMON YeTHIPEXYroabHOM npuaMel ABCDA,B,C,D; — npamoyroasauk ABCD, B
KoTopoMm AB = 5, AD = 11 . Paccroauue mexay npameimu AC u B,D, pasro 12.

a) IlycTh nJI0CKOCTDb, IPOXOAANIAA Yepea TOUKy D nepneHAuKyJIsipHO npamMoi BD,;, nepeceKkaet
npamyio B, D, B rouke M. [oxkaxure, 9tro B,D, : BBM =1: 3.

. 6) HalfiguTe TaHreHC yIyia MEXAY ILIOCKOCTBLIO, MPOXOANIEH 4Yeped TOUYKY D mepneHAHKYJIAPHO
npamoit BD,, u I0CKOCTHIO OCHOBAHUA IIPU3MEI.
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13. B npasBusnbHOI TpeyroasHOH nupamuge SABC ¢ BepmuHO#i S, Bce pé6pa KoTopoii paBHHM 6, Tou-
ka M — cepexgmnaa pebpa BC, Touka O — ImeHTp OCHOBAHHUA IHUPAMHU/ILL, TOUKA F JeJUT OTPE3oK
SO B oTHOomeHuu 1: 2, cunTas OT BePUINHBI IHPAMHIBI.

a) Hokaxxkure, uro npameie FM u BC nepueH UKy JAADHEI.
6) Haiigute yron Mmexxay miuockocthio MCF u miockoctnsio ABC.

14. B npaBubHOH 9eTHIPpEXYTroJbHON nupamuze SABCD ¢ BepmuHO# S cTOPOHA OCHOBAHHUSA PaBHA

8. Touka L — cepenuna pebpa SC. Tanrenc yria Me:xxkay npsamMeiMu BL u SA paBeH 2 % .
a) Ilyers O — LEeHTP OCHOBaHUSA mupaMuibl. Jloxkaxkure, 4yro npsimMeie BO n LO nepuoeHIuKYy-
JIAPHBI.

6) Haiigure nionmaab NIOBEPXHOCTHA IMPAMHUEIL.
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15. Peb6po SA nupamuasl SABC nepneHAUKYISAPHO MJIOCKOCTH ocHOBaHMA ABC.

a) [lokaxuTe, 4YTO IIJIOCKOCTh, MPOXOAAIIAs Yepes cepeuHkl pébep AB, AC u SA, mapajiejbHa

nyockoctu SBC.
6) HaiinuTe paccTosimme OT BepIIMHBI A OO 3TOM IJIOCKOCTH, eciau SA = 25 , AB = AC = 10,

BC=445.

3aueTHbie 3anaHmnnA

1. B uoupamupge SABC nsBecTHH JIuHEI pebep: AB=AC=SB=SC=10, BC=SA=12.

a) Jokaxure, 4TO MpAMasn, IPOXOAALIas Yepes CepefuHsl pédep SA u BC, nepueHAUKYJIApHA
npamoit SA u npamoii BC.
6) Haiigure paccrosume mexay npaMeiMu SA u BC.
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2. OcHoBaHHEM IpAMOM TpeyroabHOH npusMel ABCA,B,C, fBNsieTcA PaBHOOEAPEHHBIHA TPEYTOJIb-
HUK ABC, B KoTopom AB = BC = 10, AC = 16. BoxoBoe pe6po npusMsI paBao 24. Touka P — ce-
peauna pedpa BB;.

a) IIycts M — cepeauna AC. [Jokaxkure, uro npsaMele M P u A,C; nepneHJUKYJIAPHEL.
0) Haiinure TanreHc yria mexxay miockoctamu A, B,C, u ACP.

3. [lan xy6 ABCDA,B,C,D,.

a) Jlokaxure, uTo npAamas B, D nepneHauKyasapHa miockocta A, BC,.
6) Hatigute yroa mexay miockoctamu AB,C, u A,B,C.
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4. B npamoyroabHoM mapasesnenunene ABCDA,B,C,D, n3BeCTHHI AJIUHKI peﬁep AA,=5,AB=12,
AD = 8. Tourka K — cepenuHna pebpa C,D;.
a) [lokaxuTe, YTO IJIOCKOCTD, IIPOXOAAIIAs Ueped TOUKY B nepneHANKyIApHO npaMoii AK, ne-
JuT oTpe3ok AK B oTHomeHun 72 : 53.
6) Hatiznre TaHreHc yria MexAy 3TOM MJIOCKOCTEIO ¥ IIOCKOCThI0O ABC.

5. B npaBunbHOIl TpeyroabHoit npusme ABCA,B,C, pe6po ocHoBaHus AB = 8J3 , & O0KOBOe pebpo
AA, =T,

a) ITycre M — cepeguna BC. [lokakuTte, yro npameie A;M u B,C, lepIeHINKYJIADHEL.
6) Haiigure Tasresc yryia Mexay niaockocramu BCA, u BB,C,.
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6. B npamoyrosbEOM napastenenunene ABCDA;B,C,D, usBecTHbI AIUHEBI pebep: AA, =7, AB= 16,
AD = 6. Touxka K — cepenuna pedpa C,D,.

a) [loxaxxure, 4TO IJIOCKOCTD, IIPOX0OAANIAA Yepe3 TOUKY B nmepueHguKyJaspHO npamoit AK, ne-
JINT OTPe30K AK B oTHomeHun 128 : 21.
6) Hadifure TaHTeHC yIJIa MeKIy 3TOM ILIOCKOCTBIO M ITOCKOCThI0 ABC.

7. OcHoBaHUe IPAMOM YeThIpEXyrosibHOI nmpnaMmbl ABCDA,B,C,D, — npamoyroiabEuUK ABCD, B Ko-
Topom AB =5, AD = 33 . Paccroauue mexkay npameiMu A,C,u BD paBHO J3.

a) lokaxuTe, 4YTO IMJIOCKOCTh, MPOXOAAIad uyepes Touky D nepneHamKyaapHo npsamoit BD,,
Jeaut orpe3ok D, B, B orHommeHuu 3 : 55.

6) Haiiiure TaHTeHC yIyla MeXAY ILIOCKOCTBIO, Ipoxozsameil dyepe3d TOYKy D IlepneHJUKYJIADHO
upamoit BD,, ¥ JIOCKOCTHI0 OCHOBAHUSA IIPU3MEL.
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8. B npasuuasnOii TpeyroabHoil npusme ABCA,B,C, pebpo ocHOBaHuss AB = 73 , a boKoBOe pebpo
AA, =8.
a) Ilyere M — cepenuna BC. Jlokaxkure, udto npsamelie A, M u B,C, nepueaguKyJIsIDHEI.
6) Haitgure Tanrenc yria mexay nnockoctamu BCA, u BB,C,.

9. Ha pebpe AA, npsamoyrojabHoro napanaenenunega ABCDA,;B,C,D, s3arta Touka E Tak, 4to
A E:EA=3:1. Touka T — cepenuna pe6pa B,C,. U3secTHO, uTO AB= 242 ,AD=6,A44, =8.
a) loka)kure, YTO CEYEHHE NapajuiejenuIena IJIoCKocTbio ETD, sBnsderca paBHOOeAPEHHOM
Tpanernueii.
6) Haiigure yron mexay niaockoctsio ETD, u ninockoctsio A, B,C;.
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10. Pe6po SA nupamuzasl SABC nepuoeHAHKYJIAPHO NJIOCKOCTH ocHOBaHuA ABC.
a) JlokaxuTe, 4TO IIJIOCKOCTD, IIPOXOAsMias yepe3 cepequHsl pedep AB, AC u SA, ZeJIUT BBICOTY
NUpaMUAbl, IPOBeJeHHYIO K rpaHu SBC, Ha paBHEIE OTPE3KH.
6) HaitauTe paccTodHMe OT BEpPIODHMHBI A [0 3TOH HJIOCKOCTH, ecjim SA = J5 , AB = AC = 5,
BC=25.
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3A0AYA 15

MoproroBurennHbie 3agaHUA

2
x° -8x
1. Pemure HepaBeHcTBO —7 <x
x —

2. Pemwure sepaBencTso 1+logg(4—x)<log, (16 - x* ) .
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0 >6.
x+6

3. PeimnmuTe HepaBEHCTBO X +

4. Pemwure HepaBencTBo 9% 9% +9*! 5511,
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5. Pemmure HepaBencTBO 472 -71.2%4+7<0.

2 3
5 +— <0
x°-12x+35 x°-17x+70

6. Pemure HepaBeHCTBO
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7. Pemure nepaBenctso 2> -7.2115<0.

x-2x-1 2
+ <x.
x-2 x—-3

8. Peninte HepaBeHCTBO
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9. Pemure HepaBeHcTBO4™ —12-2°+32>0.

10. Pemute HepaBeHcTBO log, (x—2)-log, (x+2)<0.
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24 +2x — x*
25-x2 14

16

11. Pemnre HepaBeHCTBO log >1.

12. PewmuTte HepaBeHCTBO 47 -17-2° +4<0.
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13. Pemure HepaBeHCTBO loglzd(xz)+ log,(x*)<8.

14. PemuTte HepaBeHCTBO:

log7—:—3—+log7 (x2 —7.7c+11)£log7 (xz —7x+§+10]_
x x
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15. Pemure HepaBeHncTBo log, (x+2)-log, ,(3-x)<0.

3auerTHbie 3agaHMA

1

Jx+4,2

1. Pemmure HepaBeHCTBO /X +4,2 + > —g .
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2. Pemmute HepaBeHcTBO 9°%-37-83"°+30<0.

2 .
28x°“ +2x-10 <92,

3. PemuTe HEPaBeHCTBO x° +6x° + 5
x p—
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4. Pemure HepaseHcTBoOlog, , (x2 -12x+ 36) <0.

5.  Pemure HepaBeHCTBO log, 1 +log, (x? +8x-9) <log, (xz +8x+ 1 10) .
x x
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28x% +5x-30 <
x—-6 B

6. PemuTte HepaBeHcTBO X2 +5x% + 5.

7. Pemure HepaBeHCTBO logli " (x+ 1)4 +log, (x+ 1)2 <22.
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8.  Pemure mepasenctso (log, (x+ 4,2)+2)(log, (x+4,2)-3)>0.

x+2 >_4.

9. Pemwure HepaBeHCTBO log, T2
(x-5)

152



10. Pemure HepaBencTso log , . .. . (9-x)20.
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3AQ0AMA 16

MoproroBurensHbie 3agaHuUA

JBe OKPY’KHOCTHU NepeceKaoTca B Toukax A u B. U3 Touxkn C, jexaineil Ha NMPOJOKEHHU OT-
pesxka AB 3a Touky B, npoBezenb! kacateinbHas CK K mepBoil OKPYsKHOCTH, He IepeceKaromas
BTOPYIO OKPYXHOCTB, U KacaTejbHas CT Ko BTOPOil OKPYIKHOCTH, He IIepeceKarolasa NepByIo OK-
pykHocTh (K u T — Touku Kacanus). IlpamMas, npoxoJdinas yepes IeHTPhl OKPYKHOCTel, Nepe-
cekaeT ayry AK B niepBoii okpy»KHOCTH B TouKe P, a 1yry AT B BTOpoil OKPYyKHOCTH — B ToukKe H.,

a) Hokakure, uto CT = CK.
6) Haiigute pnuny orpeska KT, eciu CT = 1, a cymma ayr KP v TH pasua 60°.

IBe Kacaroluecsa BHEIIIHUM 00pa3oM B TOUKe K OKPYKHOCTH, PAZUyC OAHOI U3 KOTOPBIX BABOE
6oJIbIlle paguyca AZpYyroi, BOUCAHBI B yToJl ¢ BepimnHOH A, Obmias KacaTeJbHasA K 3TUM OKPYIK-
HOCTAM, IPOXOJAIIAdA Yepe3 Touky K, mepecekaet CTOPOHSI yria B Toukax Bu C.

a) Toxasxure, uro AB = AC.
6) Haitaure paguyc OKPYsKHOCTH, OIIMCAHHOM 0K0JI0 TpeyroabHuka ABC, ecain AB = J§ .
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IlonyoKpy»KHOCTh paguyca %, mesETp O KoTopoil JiexKUT Ha runorenyse AC IpAMOYroJlbHOrO

Tpeyronbanka ABC, kacaetca ero katetoB AB u BC B Toukax P 1 ) COOTBETCTBEHHO.

a) Mokaskure, uro TpeyroabHNKN APO u OQC nofno6HEI.

J5

6) Haiimure niomaas Tpeyroasauka ABC, ecnu OA = 5

4-

YeTnIpe OKPYKHOCTH, IIOCTPOEHHBIE KAK Ha JHAMeTpPax Ha CTOPOHAX BEINYKJIOTO YeThIPEX-
yronbauKa ABCD, UMeIoT 06IIIYI0O TOUKY, JIeHKAIYI0 BHYTPH YETHIPEXYTOJbHUKA.

a) JlokaxuTe, UTO AUATOHATH YeTHIPEXyroabHuKa ABCD nepneHaAuKyIspHBIL.
6) Haiigute miomanb yeTeIpéxyroapuuka ABCD, ecnu giuHa auaroHanu AC paBHa J2 , a OT-
pe3KH, COeANHAIONINE CePeIUHBI IPOTHBOIOJOKHBIX CTOPOH, TIePIIEHANK YJISPHBL,
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5.

Paguyc oKpy>XHOCTH, OIIMCAHHO OKOJIO TpeyroJbHuKa ABC, paBeH 12, a eé 11eHTp HaXOAUTCSH B
touke O. IleHTpaMu OKpPY:KHOCTEM, ONMCAHHLIX 0KO0JIO TpeyroiabHukos AOB, BOC u COA, sB-
JaawTea Touku Oy, O, u O;.

a) JoxaxuTte, uTo Touka O ABAAETCA LEHTPOM BIIMCAHHOU OKPYXXHOCTH TpeyroibHUKa 0,0,0;.
6) HaiiguTe paguyc BIUCAHHON OKPYKHOCTH TpeyronabHUKa 0,0,0,.

Bre npamoyroasHoro Tpeyroasauka ABC Ha ero kateTax AC u BC noctpoens! kBaapatel ACDE
u BCFG. TIpogomxenune meauansl CM tpeyronsaunka ABC nepecekaer npamyio DF B Touke N.

a) lokaskure, uro CN siBisieTcs BBICOTOM TpeyroinbHuKa CDF.
6) Haiigute orpe3ok CN, ectm AC =1, BC = 4.
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7. B Ttpeyroasuure ABC nsBecTHO, uTo AB = BC = 4. Meguana AM paBHa 3.
a) Hoxkaxxkure, 4yro yroi AM B TyIoi.
6) Haitaure oTpesox AC.
8. Cropona BC napannenorpamma ABCD saBoe 6osbnie ctoporsl AB. BuccexkTpuchl yriios A u B

nepecexaroT npamyio CD B Toukax M u N.

a) Hokaxwure, utro MD = CN.
6) HaiizuTe cTOopoHs! TapauiesorpaMmma, ecaiun MN =12,
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9. Tpanemus BucaHa B OKDYYKHOCTb.

a) Joxa)kuTe, 4YTO Tpanenus paBHoOegpeHHAA.
6) HaitquTe BEICOTY TpaIleliiy, eCJIK e€ OCHOBaHUs paBHEI 14 n 40, a paguyc OKpPY»XKHOCTH paBeH 25.

10. a) JoxkakuTe, 4YTO BEICOTA, ONYIIEHHAS HA TUIOTEHY3y IPAMOYTOJbHOTO TPEYTOJIbHUKA, JEINT
TPEeyroJbHUK Ha ABa IONOOGHKIX TPEYTOJIbHUKA. ‘

6) HaiiguTe BHICOTY NPAMOYTOJBLHOTO TPEYTrOJbHHUKA, ONYINEHHYI0 HA I'MIOOTEHY3y, €CJH H3-
BECTHO, UYTO OCHOBAHME 3TOM BRICOTHI A€JIUT FHIIOTEHY3Y Ha OTPE3KH, paBHEIe 1 1 4.
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11. Ha croponax AB u AC rpeyroabEnKa ABC pacnosioskeHbl TouKH K 1 L cOOTBETCTBEHHO, IPHYEM
AK:KB=4:7TuAL:LC=3:2.Ilpamasa KL nepecekaeT mpoaoJ:xKeare cTopoasl BC B Touke M.

a) JlokaxkuTe, YTO OTHOMIEHHE ILJIomazeil Tpeyroasaukos AKL n ABC pasuo 12 : 55.
6) Haitgure oruomenne CM : BC.

12. Ha cropone AB tpeyronsanka ABC ormeuensl Touku M u N Tak, uro AM = MN = NB. Yepes Tou-
KB M u N npoBefeHEI IpsAMEIe, Iapajuiesbabie BC, nepecekaromiue cropony AC B Toukax E u F co-
OTBETCTBEHHO. ’

a) Joxrkaxure, uro TpeyroabHuku AME, ANF u ABC nono6HEI.
6) Hatigure niomane yeTsipéxyronounka EMNF, ecnu miaomags tpeyroasauka ABC pasHa 1.
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13. W3 ogHOIT TOYKM OpPOBEAEeHBI K OKPY)KHOCTH JIBe KacaTeJibHble. [[JINHA OOHOM M3 KacaTeJbHEIX
paBua 12.
a) TokakuTe, 4YTO AJMHA BTOPOI KacaTeJbHOM Tak:Ke paBHa 12.
0) Paccrosinue MeXKy TOUKaMHU KacaHHA PaBHO 14,4. HaiiaguTte paguyc OKpy»KHOCTH.

14. OkxpyskHOCTH paguycoB 8 u 3 KacaloTcsa BHYTpeHHUM oOpa3oM. U3 nenTpa 6oJibllell OKPYKHO-

CTH IIpOBeAeHa KacaTeJbHadA K MEHbIIIe OKPYXHOCTH.

a) Jloka)kuTe, YTO PACCTOSHUE OT TOUKM KacaHUs JO IeHTpa 60/IbIel OKPYKHOCTH PaBHO 4.
6) Haiinure paccTOosIHUE OT 9TOM TOYKH KaCaHUA O TOUKH KACAHUA OKPYKHOCTEM.
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15.

OKpYXHOCTH KacaeTcda CTOPOH yriia ¢ BepmuHoit O B Toukax A u B, Ha aroii OKpYyXHOCTH BHYT-
pu TpeyroabHukKa AOB B3aTa Touka C. PaccToarus ot Touku C go upsameix AO u BO paBHEI co-
OoTBeTCTBeHHO 8 u 18.

a) [lokaxkute, uto yriasl ABC n CAO paBHBEI.
6) Haitgure paccrossume oT Touku C 1o npsmoit AB.

3aueTHbie 3apgaHMA
B npamoyroasuoM Tpeyroapauke ABC katetol AB u AC paBHH 4 B 3 cooTBeTcTBeHHO. Touka D
AesuT runoreny3y BC monmosiaMm.

a) [loxaxkure, uto TpeyroiabHuKku ABD n ACD paBHOGeApEHHEIE.
6) Haiiznre paccTodHMe MEXIY IIEHTPAMH BHUCAHHBIX OKPYIKHOCTEH TpeyroisHUKoB ABD u ACD.
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Yribl OpH OJHOM M3 OCHOBaHU Tpanenuu pasHbl 40° u 50°.

a) JlokasKkuTe, YTO AJIMHA OTPE3KAa, COeJUHAIOMIEr0 cepefUHbl OCHOBAHUI, PaBHA IIOJYPa3HOCTH
OCHOBAHUH.

6) Haiigure OCHOBaHUSA TpallelUH, €CJIH CpeHAA JUHNSA PaBHA 4, 8 OTPE30K, COeAUHAIOIIHNNA ce-
peauHbl OCHOBaHWI, paBeH 1.

OTpeach, COEINHAIIINE CepEeAHNHEI TPOTUBOIIOJIOMHBIX CTOPOH BBINIYKJIOI'O ‘IETpréXYI‘OJIbHH'

Ka, paBHbI MEXKAY CODOM.

a) JlokakuTe, YTO CEPEeSUHEI CTOPOH 9TOr'0 YeTHIPEXYTOJLHUKA 00pa3yioT IPAMOYTOJLHUK.
6) HaiinguTe I0mMa b 4eThIPEXYTOIbHUKA, €CJIH €r0 JUAroHa Iy paBHu 8 u 12,
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4. a) Hoxakure, 4TO B paBHOOEAPEHHOM TpaIlEeIUN BHICOTA, ONYIIEHHAaA U3 KOHIla MEHBIIEro oc-
HOBaHHUA, OTCEKAeT OT 0OJIbILIEr0 OCHOBAHMA OTPE30K, PABHBHIH CpejHEH JIMHIH TPaNeluH,
6) Juaronais paBHOOeAPEHHOM Tpanenun paBHEa 10 u o6pasyer yroa 60° ¢ ocuoBaunem. Haiiu-
Te CPeJHION JUHUIO TPAICI[UH.

5. B tpeyroabsuuke ABC nadBecTHO, uTO AM — GHCCEKTpHCA.

-

a) lokaKuTe, 4TO OTHOILIEHHE MePIEeHANKYJIAPOB, ONymeHHbIX Ha AM u3 Touek B u C cooTBeT-
CTBEHHO, paBHO BM : MC.
6) Haiinure AM, eciu AB =8, AC =6, £ BAC = 60°.
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6. B paBHOGenpennoM tpeyroabauke ABC (AB = BC) u3 Touku B nposefena Bricora BE. Ha cro-
pose BC Basaita Touka D tak,uro BD: DC=1:4.
a) lokaykmure, 4TO IIOIAAL TpeyrosbHuKa CDE B 1Ba pa3a 60JbIlle ILIOIAAH TPeyroJbHuKa ABD.
6) B xakom otHoIeHun npsamasi AD genut Bbicoty BE Tpeyronbauka ABC, cyuTas ot BepInuHbL B?
7.

Hpamaﬂ, nmapajujieJibHasg CTOpOHeE, JeJINT IJIOINaAb TPEeYyroJIbHUKa II0II0JIaM.

a) Ioka)xkure, 4TO 3Ta IpAMaA AEJUT JBe ADYrue CTOPOHHEI TPEYrOJLHHUKA B OTHOIIEHHH
\/§+ 1:1, cunras OT BEPIINHEI.

6) Haitniure niuHy oTpe3Ka 9TOM HPSMOM, 3aKJIOYEHHOT'O MEKIY CTOPOHAMHM TPEyTroJbHHKA,
€CJIM CTOPOHA TPeyTroJIbHUKA, NapaJjljebHast 3TOM NIpAMOoii, pasHa 36.
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OKpyKHOCTH ¢ IeHTpoM O KacaeTcs ABYX IapajiieJbHBIX IpAMBIX, [IpoBefeHa KacaTesbHaAA K
OKPY?KHOCTH, ITIePeceKalomasn 3TH OpsaAMbeie B Toukax A u B.

a) Hokaxure, uto yroi AOB — npsaMoii.
6) Haitgure paguyc oKpy»kHOCTH, ecau AO = 15, BO = 20.

B npsaAMoyroibHOM TPEyroJbHUKE TOUKA KACAHUS BIIMCAHHON OKDYXHOCTH AEJUT I'MIIOTEHY3Y
Ha OTpe3KH, paBHEIe D 1 12,

a) JokaxXuTe, 4TO Pa3HOCTH KATETOB TPEyroJbHUKA paBHa 7.
6) Haiinure kaTeThl TpeyroJpHHKA.
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10. Tpwu OKPY>XHOCTH pa3HbIX PaAHUyCOB MONIAPHO KacaloTcd APYT Apyra BHemHuM o6pasoM. OTpes-
KH, COeUHAIOIINE UX LEHTPbI, 06pasyIOT IPAMOYTIOJbHbINA TPEYTOJbHUK.

a) JloKka<uTe, YTO TOUKM KACAHUA BIMCAHHOM B 9TOT TPEYTOJbHUK OKPYKHOCTH C €T0 CTOPOHA-
MH COBIAJal0T C TOUKAMHU KaCAHUA OKPYKHOCTEH MeX Ay coboit.
0) Haiigure paguyc MeHbIIIeH OKPY¥HOCTH, €CJIM Pafuychl 00JIbIIeH 1 cpeiHeil paBHEI 6 1 4.
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3A0AMA 17

MopgroroBuTennHbIEe 3agaHMA

IIpou3BOACTBO HEKOTOPOTO TOBAapa 06J1arajoch HAJOI'OM B pasMepe t, py0Jeil 3a eJUHHUILLY TOBa-
pa. ITocje TOro Kak rocyJapcTBO, CTPEeMsCH YBEJIUUYHUTh CYMMY HAJOTOBEIX MOCTYILIEHHH, yBe-
JIMYHJIO HAJIOT BABoe (10 ¢, = 2t,), CYMMa HAJIOTOBBIX [IOCTYIJICHWI He n3MeHUNach. Ha CKOIbKO
MIPOIIEHTOB FOCYAAPCTBY CJAEAYeT M3MEHUTL HAJOT IIOCJe 9TOr0, YTOObl JOOMTHCA MAKCHMAaJIb-
HBIX HaJIOTOBBIX COOPOB, €CJIM M3BECTHO, UTO IIPH HaJIore, paBHOM ¢ py0Jieil 3a eJUHHILY TOBapa,
00'béM mpou3BoacTBA ToBapa cocrasisaer 8000 — ¢ eTUHHUIL, €CJIM 3TO YHUCJO IOJOXKUTENLHO, U
0 egpHNI MHAYE?
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2-

15-ro sHBapA nJaHUpPyeTCcs B3ATh KpeauT B OaHKe Ha cymMmy 3,6 MaH py6saeil Ha 24 Mecsana.
VCJIOBHSA ero BO3BPATA TAKOBHI: '

— 1-ro yncJIa KAXA0ro Mecsna JoJr Bo3pacTaer Ha 1% 0o CpaBHEHHIO ¢ KOHIIOM NPeAbIAYIIero
MecsIa;

— ¢0 2-ro mo 14-e 4HCJIO KAXKAOT0 MecAlla Heo6XO0AMMO BBIILJIATHTE YacTh J0JIra;

— 15-ro yHncJa KakJoro Mecsama JOJIT AOJKeH ObITh Ha OFHY U Ty K€ BeJIMUMHY MEHbIIle J0Jra
Ha 15-e YucJI0 IpeabIAyIero MecAana.

Kakyio cyMMy HYKHO BePHYTH GAHKY B TeUeHHE IePBOTr0 rofa KpeIuTOBaHUA?
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3. Crenan xouer B3ATh B KpeanT 1,2 MuH pyoOuieii. [forammenue kpegura IPOUCXOIUT Pa3 B roji PABHbI-

MM cyMMaMH (KpoMe, MOXKeT GbITh, IIOCIeqHel) mocie HauuCJIeHnA polleHToB. CTaBKa IpoleHTa

10% romosbix. Ha kakoe MUHMMAaIbHOE KOJU4YeCcTBO JieT CreraH MOXKeT B3ATh KPEJIUT, YTOOHI exKe-
roJHbIe BRIIIATEI ObLTH He Gosee 290 Teicau pyGieid?

- 4. 15-ro ssHBaps IJIAHUPYETCA B3SATH KpeJUT B 6anKe Ha 24 Mecslla. ¥ CJIOBHS ero BO3BpaTa TAKOBBI:

— 1-ro ynciia KaXKA0ro MecsALa I0Jr Bo3pacTaeT Ha 2% II0 CpaBHEHHIO C KOHIIOM IIPeABIAYINEro
MecCsIa;

— ¢0 2-10 110 14-e YHCJI0 KarKA0T0 MECAILA HeOOXOAMMO BHIILJIATUTH YaCTh J0JIra;

— 15-r0 yKMcIa KAXXJ0r0 MecAlla JOJT JOJXKeH ObITh Ha OAHY U Ty >Ke BeJIWYMHY MEHbINe JoJIra
Ha 15-e yncyI0 IpeabIAYIIero Mecsaiia.

CKOJIBKO IPOLEHTOB OT CyMMbI KPDEJUTA COCTABJISIET 001asi CyMMa JEHEer, KOTOPYIO HYKHO BbI-
IJIaTUTHL OaHKY 38 BeCh CPOK KPEAUTOBAHUSA ?
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15-ro AHBapA IUIAHUPYETCA B3ATh KPeAUT B 6aHKe Ha 9 MecsIeB. Y CJIOBU €r0 BO3BpaTa TAKOBLI:
— 1-r0 yKCcJIa KaXKAOTO Mecslla JOJr Bo3pacTaeT Ha 1% II0 cpaBHEHHIO ¢ KOHIIOM IIPEALIAYIIEr0
MecsI1a;

— ¢o 2-r0 110 14-e YuCJI0 KA A0T0 MecAIla He00XO0AUMO BRIILJIATUTL YaCTh HOJTa;

— 15-ro yncaa Ka*K0ro MecsaIla AOJT AOJKeH ObITh HA OAHY U TY K€ BeJIHYMHY MeHblIle JoJira
Ha 15-e 4HCJI0 IPeaBIAYINero MecsaIla.,

M3BecTHO, 4TO Ha MATHIA MeCAIll KPeAUTOBAHUA HYKHO BHILIATHTBH 63 Thic. pybieit. Kakyio
CyMMY HY>KHO BEpHYTb 0aHKY B TeUeHHe BCETrO CPOKa KPEeAUTOBAHUA ?
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31 nexkabpa 2017 roga Anekceii B3saa B 6auke 6 902 000 pybneii B kpeaut nox 12,5% rogoBuIx.
CxeMa BBIILIATHI KpeauTa ciaeayomasa — 31 aexabpsa Ka)kaoro cjaeayiomero roja 6aHK HaYKC-
JIieT HMPOIEHTHI Ha OCTABUIYVIOCSI CYMMY jgoJra (TO eCThb yBeJHMUHBaeT foar Ha 12,5%), saTrem
Anexceit neperogut B 6aHK X pyo6seir. Kakoit gomkua 661Th cymma X, uToObI AJleKceil BbITLIA-
THJI JOJIT YeTHIPbMS PABHBIMH ILIATEXKaMM (TO eCTh 3a YeTwIpe roja)?

Y (depmepa ecTh ABa MOJIA, Kaxaoe monaaso 10 rekrapos. Ha kax oM noJsie MoXXHO BbIpaImy-
BaTb KapTogeJsb U CBEKJIY, IOJA MOXKHO AEJUTh MEXAY 3TUMHU KYJIbTypaMu B Ji06oi mpomnop-
OMH. YpOoKafHOCTH, Kaprodens Ha mepsoM mnoje cocrasisger 500 m/ra, a Ha BTOpOM —
300 m/ra. YpoKalHOCTh CBEKJIKI Ha IepBOM Ioje coctaBiaser 300 i/ra, a Ha BTOpOM —
500 /ra. ‘

Depmep MoxxeT npojaBaTh Kaprodess mo meHe 7000 py6. 3a meHTHep, a CBEKJy — IO IleHe
9000 py6. 3a nenrHep. Kakoii HanGoabIINM OXOA MOXKET IOJYUYUThH hepmep?
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15-ro aEBapA nIaHUpPyeTCA B3ATH KpeAUT B OanKe Ha 24 MecAla. Y CJIOBUA €rc BO3BpPaTa TAKOBBI:
— 1-ro uKcJIa KaXKAOTO MecAna AOJIr Bo3dpacTaer Ha 2% I10 CDABHEHHIO C KOHI[OM IIpeJbIAYIIero
Mecsana;

— ¢0 2-ro 110 14-e 4ymneJI0 KasKAOT0 MeCsAIla He00X0LHMO BHIILJIATATE YacTh JOJITa;

— 15-r0 ypcaa KaXXIOro Mecsa JOJT JOJKeH ObITh Ha OAHY M Ty K€ BeJIMYMHY MeHbIIIe JoJIra

Ha 15-e 4ncJI0 IpeabIAyIero Mecaia.
HNsBecTHO, UTO B TeueHHEe BTOPOI'O roja KpeAUTOBAHUSA HYXKHO BepHYTh 6aHKy 169,5 Thic. py6-

jgeit. Kakyio cyMMy IL1aHUDYeTCs B3SATh B KpeauT?
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15-ro aBrycra njaaHupyeTcs B3fATh KpeauT B 6aHKe Ha 21 MecsIl. Y CJIOBHUSA ero BO3BPAaTa TAKOBLI:
— 1-ro umcsa KaXKAOro MecsAIa JOJIT Bo3pacTaeT Ha r% IO CPaBHEHMIO ¢ KOHIIOM IPeJbIAYIIErO
MecHIa;

— co 2-ro 10 14-e 9HMCJIO KAXKAOTO MecAa HeOOXOANMO BBITLIATHTH YACTh JOJITA;

— 15-ro unca KaxI0ro MecAana OJT AOJKeH OLITh Ha OMHY M TY 2Ke BeITUUYNHY MEHbIITe J0JIra
Ha 15-e 4ncJIO IpeAbIAYIEro MecAIla.

HzBecTHO, Y4TO 00maA CyMMa JeHer, KOTOPYIO HYKHO BHIILJIATUTH OaHKY 34 BECh CPOK KPEAUTO-
BaHMs, Ha 33% 6oJibIlle, UeM cyMMa, B3ATas B Kpeaurt. Haitpure r.
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10.

15-ro AHBapAa MIaHUPYeTCHA B3ATH KpeauT B OaHKe HA 16 MecaleB. YCIOBHA ero BO3BPATa TAKOBEI:
— 1-ro yucaa KaK/goro Mecsiia JoJIr Bo3pacTaeT Ha 1 % IO CPaBHEHHIO C KOHIIOM IpeAbIAYIIlero
MecsAIa;

— ¢0 2-ro 1o 14-e YKUCJIO KAXKAOr0 MecsAIa He06X0JMMO BhIIJIATHTD YacTh A0JITa;

— 15-r0 yKcJIa KaXXI0T0 MecsAla JOJT JOJIKeH OLITh Ha OAHY M Ty XKe BeJIMUMHY MEHBIIIe JOJIra
Ha 15-e uncJ0 NpegbIAYIIEro MecsaIa.

H3BecTHO, 4TO OO1IAA cyMMa JeHer, KOTOPYIO HY*KHO BHILJIATUTH OaHKY 3a BeCh CPOK KPEJUTO-
Bauusd, Ha 17% 6Gosbiie, ueM cyMmma, B3siTas B KpeauT. Haiigure r.
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11.

ITo BKJagy «A» GaHK B KOHIE KaKJIOr0 roja ILJIAaHUpYeT yBeauuuBaTh Ha 16% cymmy, nmero-
myocs Ha BKJaJe B HaUaJie roja, a 10 BKJagy «B» — yBejHuHBaThL 3Ty cyMmy Ha 9% B nepBHIH
roJ ¥ Ha I1eJIOe YHCJIO 71 HPOLEHTOB 3a BTopoii rog. Haliiure HauMeHbIlee 3Ha4€HNUE 7, IIPA KO-
TOPOM 3a JABa roja XpaHeHMsA BKJAJA «DB» oxaxkerca BhIrofHee BKJIAAA «A» IIPH OSMHAKOBHEIX
CyMMaXx IepBOHAYAJILHBIX B3HOCOB.
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12.

31 mexabpsa 2017 roga Muxani B3sa B 6aHKEe HEKOTOPYIO CYMMY B KpeauT noxa 12,5% rozosbix.
CxeMa BHIILIATH! KpeauTa ciaeayomasa — 31 mekabpa Kaxaoro cieaymponiero roga 6aHK Hayuc-
JisieT TIPOIIEeHTHI HAa OCTaBIOYIOCA CyMMY mojira (TO eCTh yBeauuuBaeT moJjr Ha 12,5%), sarem
Muxauna nepeBogut B 6auk 2 132 325 pybaeii. Kakyo cymMmy B3sin Muxawnn B 6aHKe, €CIu OH
BBIIIJIATHJI JOJT YeThIPbMA PaBHBIMH ILJIaTeXKaMU (TO eCThb 3a 4eThIpe rona)?

13.

IIpegnpuHUMAaTENb KYIIHJ 3XaHHe U coOHpaeTcss OTKPHITH B HEM OTesib. B oTesle MOryT OBITH
CTaHJApTHBIE HOMEpa IUIoaabl0 24 KBaJpPATHBIX MeTPa M HOMEpa <«JIIOKC» ILIOIHAAbIO
60 kBazpaTHEIX MeTpoB. O0mas IJIOIMAAb, KOTOPYIO MOYXHO OTBECTH IIOJ HOMEepa, COCTABJIAET
672 kBagpaTHBEIX MeTpa. IIpegnpuHIMAaTe] b MOXKET NMMOJEJIHUTH 3Ty IVIOHIaAh MEXAY HOMepaMu
Pa3IMYHBIX THIOB TaK, Kak xouer. O6pIuHBIi HOMeD Oyzner nmpuHOCHTDH oTenio 1500 py6ieit B
CYTKH, a HoMep «JioKkc» — 4000 py6aeit B cyTku. Kakyro HauboJabIIyIO CYMMY JEeHEr CMOMKET
3apaboraThb B CYTKH Ha CBOEM OTeJle IpeAIPUHHMATENb?
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14.

B nexabpe 2018 r. I1aBes B3saxa B 6aake 13 923 000 py6Jieii B kpeaut nog 10% roxoBeix. Cxema
BBIIJIATHI KPEAUTA CIeAyIomasa: B Aexalpe KayKJOro CJAEAYIOEero rojfa 0aHK HAaYNCIAET IpPO-
LIEHTHI Ha OCTABUIYIOCA CYMMY fHoJra (To ecTs yBeauuuBaeT xoJr Ha 10% ), satem IlaBes nepeso-
JUT B OaHK ONpeleSIEHHYIO CYMMY €XKerogHoro miaresxa. Kakosa IoJisKHaA OBITH CyMMa €XXerof-
HOTO NJaTexa, 4To6nl I1aBes BHIIJIATHII AOJIT YeThIPbMA PABHBIMHE €KEroOAHBIMHY IJIaTeKaMu?

15.

B mHauane 2001 roga Anekceii npuo6pén nernyio 6ymary 3a 28 000 py6ieii. B KoHIe KayKA0ro
roja meHa 6ymaru Boapacrtaer Ha 10 000 py6ueii. B Hauase m060r0 roxa Ajexceil MOKeT npo-
JaTh OyMary M moJIOJKHTH BRIDYUYEHHBIE AeHbI'HM Ha OaHKOBCKHH cuér. Ka)xawmiil rog cymma Ha
cuére Oyner yBeauumnBaTtbea HA 10% . B Hauase kakoro roga Asekceil J0KeH IPOAATh IeHHYIO
6yMmary, uTo6bl uepes NATHAAIATE JIET II0CJe IIOKYIIKM 3Tol 6yMaru cyMMa Ha 6aHKOBCKOM CUé-
Te 6bLJIa HAMOOIbIIEH?
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3auerHbie 3afnaHuA

¥ depmepa ecTs fBa 110Js, Kaskgoe omanso 10 rekrapos. Ha KaxxaoM moJie MOMKHO BRIpAIIH-
BaTh KapTodesb M CBEKJIY, DOJSA MOXKHO AEJIUATh MEXIY 9TUMH KYJLTYPaMHd B J1i060# mpomop-
muu. YpokalHOCTh Kaprodens Ha nmepBoM mojie cocraBiasier 300 1m/ra, a @Ha BTOpOM —
200 1/ra. Ypo:kaliHOCTh CBeKJEI Ha nepBoM moJie cocrasiaser 200 1/ra, a Ha BTOpOM —
300 1z /ra.

depmep MoOKeT npoAaBaTh KapTodens no neHe 7000 py6. 3a 1eHTHeD, a CBEKJY — NO IieHe
10 000 py6. 3a nenTHep. Kakoit HanGoabInui JOX0Q MOXKET IOJYYUTH (hepmep?
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IIpegnpuHMMaTENb KYOUJI 3AaHHE M COOGMpAaeTCsa OTKPEITH B HEM OTeJb. B oTejle MOryT OBITH
CTaHAAPTHBIE HOMEpa IJIOMaAbi0 24 KBaJAPATHBIX MeTpa M HOMEpa «JIIOKC» Iomaasio 60
KBaJpaTHbIX MeTpoB. O6liasa miowmafb, KOTOPYIO MOXKHO OTBECTH ILOJ HOMepa, COCTABJISAET
1260 xBagpaTHBEIX MeTpoB. IIpenIpuHUMATEE MOXKET IIOAEJIUTh 3Ty ILIOMIALL MEXKIY HOMepa-
MU pA3JIMYHBIX TUIOB TaK, Kak xodeT. OGnIYHBIA HOMep 6yzeT npuHocuTh oteno 3000 py6ieit
B CYTKH, a HOMep «JoKc» — 7000 pybseii B cyrkH. Kakyo HanboJIbIIyIO CYMMY JleHEer CMOMKET
3apaboTaTh B CYTKH Ha CBOEM OTeJIe IPeAIIpUHHUMATENb?

1 auBapsa 2018 roga Oner Bragumuposuy Basiu B 6anke 1,1 MiH py6ueii B KpeauT. CxeMa BhIILIa-
THI KPeAUTA cleAyionmas — 1-To 4ucia KasKAoro CIeIyIOIIero Mecana 6aHK HauucaseT 3 IpPOLeH-
Ta Ha OCTABIIYIOCA CyMMY HoJira (TO eCTh yBeJnuuBaeT JOJr Ha 3% ), sarem Oser Biaagumuposuy
nepeBOIUT B OAaHK mIaTéx. Ha Kakoe MUHMMAaJIbHOE KoJjimdecTBO MecsaieB Oser BaagumupoBuy
MOXKET B3ATb KPEZUT, YTOOBI €KeMeCAYHBIE BHIILJIATHI ObIIN He Gostee 275 Thic. pyOaeit?
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4.

15-ro AHBap# IJIAaHKUPYETCA B3ATH KPeAUT B 6aHKe Ha 24 MecAlla. ¥ CJIOBHUS €r0 BO3BPATA TAKOBHKI:
— 1-ro unciIa KaXKA0T0 MecAlla JOJIT Bo3pacTaeT Ha 3% I10 CDABHEHMIO C KOHLIOM IIpeALIAYIIEero
MecHIa;

— ¢0 2-ro o 14-e yUCIO KAXKAOTO MecsAIa Heo6X0[UMO BHIJIATUTH YaCTh JOJTa;

— 15-ro uncia KaxJ0ro Mecana JOJT JOJKeH ObITh Ha OAHY M TY e BeJIMYUHY MeHbIIe JOJIra
Ha 15-e ymcy0 NPeaBIAYINEro MecALA.

WN3BecTHO, UTO B TeUueHUE MEPBOro roja KpeIuToBaHUSA HYKHO BEpHYTH 6aHKY 2799 TrIc. py6-
aeit. Kakylo cyMMy HY?KHO BEpHYTb 0aHKY B TeUeHHE BTOPOTO rofia KpeJHTOBaHUA 7
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IIpon3BOACTBO HEKOTOPOro TOBapa 06J1arajoch HaJIOrOM B pasMmepe t, py0.eii 3a efUHULY TOBA-
pa. Ilocne Toro Kak rocyzapcTso, CTpeMsCh YBEJIHYNTL CYMMY HaJIOTOBBIX IOCTYILIEHHWH, yBe-
Juynio Hajor B 4 pasa (g0 t; = 4t;), cyMMa HaJIOTOBBIX NOCTYIUIEHU He H3MeHHJsach. Ha
CKOJIBKO IIPOI[EHTOB I'OCYAAPCTBY CJAeAyeT H3MEHHTh HAJIOT II0CJIe ATOT0, YTOORI JOOUTHECA MAaK-
CHUMAJIBHBIX HaJIOTOBBIX COOPOB, €CJIM U3BECTHO, YTO IIPH HAJIOTE, PABHOM ¢ py0Jeil 3a eTUHHUILY
TOBapa, 06'béM IIPOU3BOACTBA ToBapa cocTaBiaaeT 12000 — 2¢ equHMUII, €CJIH HTO YHCJIO MOJIOIKH-
TeJapHO, 1 0 eguHHNIl HHAUYE?
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B nexa6pe 2018 r. Anapeii Basi B 6anke 5 636 400 py6ueit B kpenut nox 20% romoBerx. Cxema
BBHIIJIATHL KPEJHUTA CIeXyIolasa: B JeKabpe KayKIOoro CIeAYIOUIero roga 6aHK HAUMCAAET MPOIEH-
ThI Ha OCTABIIIYIOCA CYMMY JoJira (To ecTh yBesuuuBaeT aoir Ha 20% ), 3aTeM AHApel IepeBOJUT B
0aHK ONpeJleIEHHYI0 CYMMY €KerOJHOro iarteska. KakoBa QoJKHA OBITH cCyMMa e’KerojHOro
IaTexa, 4To0sl AHAPeH BBIIJIATHI JOJT YeThIPbMsA PABHEIMHU €3KEerOJHBIMHU ILIaTexKamMu?

B mauane 2001 roga Anekceit npuoOpéea uenHyo oymary 3a 5000 pyoieii. B KoH1e KaKA0r0 ro-
na neHa Oymaru BospactaeT Ha 4000 py6ieii. B Hauasie g000r0 roga AleKcei MOXKeT NMPOLATD
fyMary ¥ IOJIOJKUTh BhIPYUeHHbIE AeHbIr'M Ha 0AaHKOBCKHU cuéT. Ka)kaplil rog cymMma Ha cuére
oyzer yBeauunBaThed Ha 10% . B Hauane xakoro roga AJexkceil HOJIKeH IIPOJATH LEHHYIO OY-
Mary, 4To6bl Uepes NATHAAIATE JeT Mocie IOKYIKH 3Toi 6yMmaru cymMmMa Ha OaHKOBCKOM c4éTe
OBL1a HANOOIbILEeH?
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15-ro sHBapsA NJIaHUPYETCS B3ATH KPEAUT B OaHKe Ha 25 MecAIEeB. ¥Y CJIOBUSA €TI0 BO3BPATA TAKOBEI:
— 1-ro yncJia KaXXAOT0 MecAna A0JT Bo3pacTaeT Ha 2% Mo CpaBHEHHUIO C KOHIIOM IIDeABIAYINEero
MecCHIa;

— €0 2-r0 110 14-€ YHMCJI0 KaXA0T0 MecsAa HeoOXOUMO BLIILIATUTD YACTh A0JIra;

— 15-ro ynciia Ka)a0ro Mecsina JOJT JOJKeH ObITh HAa OJHY M TY K€ BeJIMYMHY MEeHbIle J0JIra
Ha 15-e YHCJI0 IPeabIAYIIEro MecsIla.

H3BecTHO, yT0o Ha 13-# MecsAn KpeAUTOBaHMA HYKHO BHILIATUTE 100,8 Thic. pyoOieii. Kakyio
CyMMY HY2KHO BEDHYTb OaHKY B Te4eHHe BCEro CPOKA KPEeJUTOBAHUA? '
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15-ro sHBaps IJIAHUPYETCA B3ATHL KpeJAUT B 6arKe Ha 15 MecAIleB. Y CJIOBUS ero BO3BPATA TAKOBEI:
— 1-ro yucia KaXXJoro MecAna J0JIr BO3pacTaeT Ha " % IO CPABHEHUIO ¢ KOHIOM IIPeALIAYIIero
MeCcAana; )

— ¢0 2-r0 110 14-e 4KcJI0 KaKAOro Mecsiia HeoOX0JHMO BEIILIATHTS YaCTh JOJIra;

— 15-ro yBcJa KaMXA0ro Mecsia AOJT AOJKEeH OLITh Ha OGHY H TY JKe BeJIMYMHY MeHbIIe JoJIra
Ha 15-e ynCI0 HpeALIAYIero MecsIla. )
HsBecTHO, uTO 001I1asi cyMMa JeHer, KOTOPYIO HY>KHO BREIIVIATHTL 0AHKY 34 BeCh CPOK KPEIHUTO-
BaHUA, HA 8% OoJible, yeM cyMMa, B3sATasA B KpeauT. Hainure r.
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10.

ITo BrIagy «A» GaHK B KOHIE KQXKJOr0 roja IJIaHUpyeT yBeJuuuBaTh Ha 15% cyMmmy, uMero-
IIYIOCA Ha BKJIaJie B HavaJle Tojia, a 1o BKJany «B» — yBesnuuBaTs aTy cyMmy Ha 8% B IepBhIii
roji ¥ Ha I1eJioe YHCJIO N1 IIPOIEHTOB 3a BTOpPOii roj. HalinuTe HanMeHbIllee 3HAYEHUE N, IIPH KO-
TOPOM 3a ZABa Iojla XpaHeHHs BKJaja «DB» oKa)xeTcst BHIrOAHee BKJIaZa «A» IIpU OJUHAKOBBIX
cyMMaXx NepBOHAYaJLHBIX B3HOCOB.
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3A0AYA 18

NMoproroBurenbHbie 3afaHMA

1. HaiiguTe Bce 3Ha4eHUsA MapaMeTpa @, IPH KAXXAOM U3 KOTOPEIX HMeeT POBHO OAWH OTPHIlATE -
HbIH KOpe€HbL YPDaBHEHHE

r@-D+x*+(@-Dx+1=0.

2. HailiguTe Bce 3HaUeHHUsA IlapaMeTpa @, IIPH KAXKAOM H3 KOTOPBIX MMEET POBHO OJHH KOPEHb
ypaBHEeHHE x]x + 2a| +1=a.
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3. HaiinuTe Bce 3HAUEHHNA NAPAMETDA d, IPH KAXAOM U3 KOTOPBIX yDaBHEHHE
“lx-a®+a+2|+|x-a*+3a-1=2a~-3

MMeeT KOPHH, HO HY OJMH M3 HUX He IPHHAAJIeKUT uarepsaiy (4; 19).

4, Haif’mn’re BCe 3Ha4Y€HUdA I1apaMeTpa a, IIpHu KaXXJ0M U3 KOTOPHhIX YypaBHEHNE
|x-a*+4a-2/+|x—-a*+2a+3/=2a-5

uMeeT X0TA ObI OMH KOPEeHb Ha oTpe3Ke [5; 23].
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5. HartinuTe Bce 3HaUeHUA a, IPH KaXKIOM U3 KOTOPBIX YPAaBHEHHE
a® +7|x+1]+5Vx* +2x +5 =2a +3|x—4a+1|"

HMeeT XOTA Obl OJHH KOPEHb.

6. HaiinuTe Bce 3HaueHMA NMapaMeTpa a, IPH Kaj)KJOM M3 KOTODLIX Haubojblllee 3HAUYeHHe DYHK-
muu f(x) = |x — a| — x* He mensbe 1.
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7. Haiigure Bce 3HaYeHUs ITapaMeTpa a, IIPH KaXJOM M3 KOTODBIX ypaBHEHHE ax*+4x +a =38
umeeT 60JIee OZHOTO KOPHS.

8. Haiiznre Bce 3HaueHNA MapaMeTpa d, IPH KaXKAOM U3 KOTOPHIX YPaBHEHHE

8xf+(a—x)*+2x*=x-a
HMeeT X0Ts Obl OAMH KOPEHb.
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9- HaﬁﬂHTe BCe 3HaA4Y€HUdA a, IpU KaXJOM M3 KOTODBIX YPABHEHHE
a® +11|x+2|+3Vx? +4x+13 =5a+2|x-2a +2|

HMeeT XOTA Obl OAUH KOp€EHb.

4 3
10. HaiizuTe Bce 3HaYEeHHsA TIapaMeTpa @, IIPH KaXJOM M3 KOTODBLIX YpaBHeHHe X° + [—j +16 = 2a®
x

MMeEET eJTUHCTBEHHBIN KOpPEeHb.
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11. Haiiaure Bce 3HAUEHMA IAPAMETPA @, IPH KAYKA0M U3 KOTOPHIX yPaBHEHHE
x+2|x-8|-8|x—a—4|="Tx—d|

uMeeT XOTs Obl OfUH KODEHb.

12. Hajfiaure Bce 3HaUeHHA IIapaMeTpa @, IPH KaXKJOM H3 KOTODPHIX JI000€ YHCJIO U3 OTPE3Ka
2 < x £ 3 ABNfAETCA PEIIeHHUEM YPABHEHHUHA

x—a-2|+|x+a+3=2a+5.
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13. HaiizuTe Bce 3HAUEHUs TIapaMeTPAa @, [IPH KAXKIOM U3 KOTODbIX HEPABEHCTBO
Tx+3|lx+al-2|x—-3/> 6

BHEIOJIHAETCA AJA Jroboro 3uavenus x € [0; 7].

14. HaiiguTte Bce 3HAUEHUA apaMeTpa @, IPHA KAXKIOM U3 KOTOPHIX YHCJIO 9 ABIAETCA PelleHHeM

HepaBeHCTBa (¥ — 9)(x —16),/a® —8alog,(x —8)—9 > 0, a uncyo 16 He ABIAETCA pelIeHUEM TO-
8

ro HepaBeHCTBaAa.
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15. Haiigure Bce 3HaueHUA ITapaMeTpa d, IPpH KaKJOM U3 KOTOPHIX ypaBHEeHUE
cos2x—2(a+1)cosx—4a—-11=0

MMeeT KOPHH, ¥ YKa)KHATe KOPHH YPaBHEHMA AJIs Ka)KJ0oTo U3 HallIeHHbIX 3HAYeHUH a.

3auerHbie 3agaHUA

1. IIpu Kakux a ypaBHeHue |x° —4x— 5| —3a= [x - al —1 umMeeT POBHO TPU KODHA?
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2. HaiiguTe Bce 3HaYEHUA NapaMeTpa @, HIPH KaXKJOM U3 KOTOPHIX JI000e pellieHHe HepaBeHCTBa
ax®+ (1 — a®x — a > 0 npunagexuT orpesky [-2; 2].

3. HaiiguTre Bce 3HAUEHUS ITapaMeTpa @, IpHM KajKAOM H3 KOTOPBIX Jil060e pellleHHe HepaBeHCTBa
log, x° < log,(x + 2) aBnserca u pemenveM HepaBercTBa 49x° < 4a‘.
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4. Haiiaure Bce 3HAUYEHUA MMapaMeTpa d, IPH KAXXJOM H3 KOTODHIX ypaBHeHHe v2x -a =x—2a
HMeeT KOPHH, B YKAXKHTE KOPHH YPABHEHHA JJIsl KAYXKAOT0 U3 HaliJeHHbIX 3HaUeHUH a.

5. HaiiguTe Bce 3HAYeHMs MapaMmeTpa a, IPH KasKJOM M3 KOTOpHIX ypasHenue 1 + sin’ax = cos x
HMeeT eJUHCTBEHHOE PELITeHNE,
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6.

HaiiguTe Bce 3HaYeHUA InapamMeTpa a, IIpU KaXJI0M U3 KOTOPhAIX HEPABEHCTBO

@-1Dx*+2a-1x+1>0

BBIIIOJIHEHO IIpH JII000M 3HAYEHHH X.

7.

Haiigure Bce 3HaUYeHUs mapaMeTpa k, IPpH KaXKIOM M3 KOTOPBLIX YpaBHEHHE

“MeeT XOTs Obl OJHO peIlleHe Ha OTPE3KE

ki
2

s T

2(k+1)cost—k 9

sint +cost
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8. Haiingure Bce 3HAYEHUA MapaMeTpa a, IPH KaK0M H3 KOTOPBIX YpaBHEHUE

x*— 2asin(cos x) + a®*=0

nmeer elIHHCTBeHHLIﬁ KOpP€Hb.

9. HaiiguTe Bce 3HAYEHUS X, AJIA KAMKIOT0 U3 KOTOPBIX PABEHCTBO
2log, (4-7+2x) =log,,,.(4 - 3x)

BBINIOJIHAETCA IIPHA JI1060M 3HAYEHHUH napamMmeTpa a.
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10. HaiiguTe Bce 3Ba4YeHUs nNapaMeTpa d, OPY KaKJIOM U3 KOTOPBIX MHOXECTBO pPellleHUl HepaBeH-

a —(a2 ~2a—3)cosx +4
cTBa — 5 <1 cogep»XuT OTpe3oK | —
sin“x+a” +1

b

wia
oA
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3AQAMA 19

MoprorosurenbHbie 3apaHuA

1. Cymma genureneit yucna N paBHa 403. Haiiagure Bce Takue uucaa N.

. BO HaMeHbIIlee HAT bHOE UHCJIO N, TAKO0e, UTO n! neua H
2 Kaxoso Ha € HaTyPaIbHO oe, uto n! aeaurcda xHa 9907
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2
3. Cpexnsee apupMeTHUECKOE IATHALIATH YHCEJ PABHO h OxkazaJjioch, 4YTO CpelHee apupMeTHUe-

CKO€ KaXIbIX YeThIpDHAALATH U3 3THUX NATHaAATATH YHCeJI IIOJOXHUTEJILHO. Kaxoe nanmenbuIee
jeJioe 3HaYeHHe MOXKET UMEeTh HaAaNMeHbIuee U3 JaHHBIX qyucen?

4. H3BecTHO, YTO NMEPBBIN, JECATHIA U COTHIH UJEeHBI FeOMETPUYECKOH IPOrpecCUU ABJIAIOTCA Ha-
TypaJIbHBIMHM YUcJIaMu. BepHo 1, 9yTo 99-if YjeH 3TOH MPOrpecCUM TaKiKe ABJIAETCA HATypPaJb-
HbIM YHcJIoM?
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5. Pemwure B HATYpaJbHEIX YHCJIaX ypaBHeHMe 3° + 4Y = 57,

6. HaiiguTe xoTs 6B OJHO IeJIOUMCIIEHHOE peleHne ypapaeHnsa a’b® + a® + b* + 1 = 2005.
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7. Pemmure B HaTypaJIbHBIX YHUCJIaX YPaBHEHHE X + =—.
y+-—

[~

8. MOKHO JIM pacCTaBUTD IO KPYTy 7 IEJIbIX HeOTPHUIATEJIbHEIX YHCEJ TaK, YTOOBI CYyMMa KAKHX-
TO TpexX IOAPAJ PACHOJOXEHHBIX YHces Oblja paBHa 1, KAKHX-TO TpeX MOAPAL PACIIOJOMKEH-
HEIX — 2, ..., KAKUX-TO TPeX MOJAPAJ PACIIOJOMXKEHHBIX — 77
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9. Haiigure HauMeHbIllee HATYPAJBLHOE YHUCJIO 1T, AJIA KOTOPOTO BBLINOJHEHO CJe/ylolllee yCJIOBHe:
€CJIH YMCJIO P IIPOCTOe U n AeauTcs Ha (p — 1), To n KesuTcs Ha p.

10. Hajdinure HanGoJbillee YeThIPEX3HAYHOE YKCJIO, Bce ITU(PPHI KOTOPOTO Pas3jUdYHbl U KOTOPOE jAe-
autcAHa 2, 5, 9u 11.
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3aueTHble 3agaHuna

1. Ilycte @, b ¥ ¢ — momapHO B3aMMHO TIPOCThIE€ HATYpaibHBbIe unucaa. Haliiure Bce BO3MOKHBIE

(a + b)) + c)(c + a)
3HaYeHud ) , €CJIM U3BECTHO. YTO 3TO YHCJIO — IieJIoe.
abe

2. HaiiguTte Bce HaTypaJbHbIE YHCJIA, UMEIOIHE POBHO IIIECTh AeJIUTeJIel, CyMMa KOTOPLIX paB-
una 3500.
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3. UYwucrnaor 1 go 37 sanucasu B CTPOKY TaK, YTO CyMMa JIOOBIX MEPBBIX HECKOJIbKHUX YHUCEJI AETUT-
cA Ha cliefyIollee 3a HUMH 4yucjo. Kakoe 4uCIO CTOUT HA TPEThEM MECTE, €CJIM Ha IIEPBOM MeCTe
HAIIMCaHO YyucJo 37, a Ha BTopom — 17

4. HaiiguTe Bce TaKKe Maphl IPOCTHIX YUCE P U ¢, uTo p° — ¢° = (p + q)%

205



5. Ha'rypa_anme YHcJia m A n TaKOBEI, UTO M > n, m He JEJIUTCS Ha 7 1 HMeeT OT JeJIeHUSA Ha 1 TOT
’Ke OCTaTOK, YTO U m + n OoT AeJieHUus Ha m — n. Haiaure oTHOIIIEHNE M : 1.

6. CymecTByerT i TaKOe HaTypaJbHOE YHCJIO 1, uTo n° + n + 1 genurca ga 19557
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7. Haiigure KopeHb ypaBHEeHHA 2x + 3y + 52 = 11 B leabIX Yucaax.

8. Pemmure B IeJbIX YUCIaX YpaBHEHNE X + iy = x° — xy + y°.
Y yty
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CyMmma mMoayJiell YJIeHOB KOHEUHOH apudMeTHUYecKoi nmporpeccuu pasHa 250, Ecsau Bce eé uie-
HbI YBEJIMYUTH Ha 1 MM Bce €€ 4ieHBbl YBEJUYHUTh Ha 2, TO B OGOHX CIydYasiX cCyMMa MOZAYJeil
YJIEHOB NOJy4YeHHOI mporpeccuu 6ygeT Tak:ke paBHa 250. Kakue sHaYCHUS IIPH 3THX YCJIOBHUAX
MOXKeT IPUHUMATh BelnuuHa n’d, rie d — pasHOCTH IIPOTPECCHH, 8 I — YHCJIO €€ YIeHOB?

10.

Kaxum moxkeT GbITH IIpOH3BEICHNE HECKOJIPKHUX PA3JIMYHBIX IPOCTHIX YHUCeJI, €CJIN OHO KPaATHO Ka-
HAOMY U3 HUX, YMEHBbIIIEHHOMY Ha 1? Haiinnre Bce BO3MOKHBIE 3HAUEHUSA 3TOTO IIPON3BEAECHHA.

208




AUAFHOCTUUYECKAA PABOTA Ne 9

(tgx + \/§)log13 (Zsin2 x) B
logls(x/E cosx) B

13. a) HaiiguTe KOopeHb ypaBHEHUSA

. T
6) HafiguTe Bce KOPHU 3TOTO YPaBHEHU S, IPUHAAJIEKAINIUE IIPDOMEXKYTKY [—E; n} .

14. B npaBuibHOI mecTuyroabHo# npuame ABCDEFA B,C,D,E F, Bce pébpa paBHH 1.

a) ITocTpoiiTe NMpAMy0 NepecedeHMs: TIOCKOCTH AA,DD, ¢ IJIOCKOCTHIO, IIPOXOAsAINeil dyepes
Touku D, B, u F,.
0) Haiigure TanreHc yria Mexay miockoctaMu ABC u DB, F,.
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2
2x°~-10x+6 <x.

15. Pemurte HepaBeHCTBO -
x J—

16. Ha c'ropQHaX AB, BC u AC tpeyroasauka ABC B3ATH COOTBETCTBEHHO TOYKH K, L u M, npuuém
AK:KB=2:3,BL:LC=1:2,CM:MA=3:1.

a) Joxaxkure, 4To MIOMaAHU TpeyroabHUKoB BKL u KL M paBHEL.
6) B kakom oTHomeHUH 0Tpe3oK KL neant orpesox BM?
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17. 15-ro AHBapA IIAHUPYETCHA B3ATL KPEAHUT B 6aHKe Ha 35 MecsIeB. Y CJIOBUS €ero BO3BpaTa TAKOBHI:
— 1-ro uKcia KaXXA0TO MecAlla JoJIr Bo3pacTraeT Ha 3% IO CPaBHEHUIO ¢ KOHIIOM PeJbIAYIIEro
MecsIa;

— €0 2-70 110 14-e YHCJI0 KaXKA0T0 MecAIla He0OXO0AUMO BHIILIATUTD YaCTh A0OJIra;
— 15-ro uncaa KaXKAO0r0 MecAlla JOJAT AOJIKEeH ObITh Ha OJHY U TY K€ BeJIMYMHY MeHbIIle JoJira

Ha 15-e uHCJIO MpeasIAyIero Mecsaa.
HW3BecTHO, uTO Ha 18-i1 MecsIl] KpeJUTOBAHMA HYKHO BhIILIATUTH 123,2 ThIC. pybueit. Kakyio

CYMMY HY>KHO BEPHYTb 6aHKY B TeYeHHE BCEro CPoOKa KpeIUTOBAHUA?

18. Haiigure BCce 3HaUeHUA a, TP KAXKAOM U3 KOTOPBIX YpaBHEeHHE 4x—l3x—|x+a|| =9|x-3| umeer

IBa KOPHHA.
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19. HaiiauTe HauMMeHbllee W HauboJblllee HAaTypajbHble 3HAYEHHA N, MPHU KOTOPHIX ypaBHEHMe
(x*+ yH®™° = x" - y" uMeeT HaTypaJbHBIE pellleHHs.
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AUWATHOCTUYECKAA PABOTA Ne 10

13. a) Haiigure KopeHs ypaBHeHHud 6 sinx — 5sin x — 4 =0.

. n 3n
6) HaiizuTe Bce KOPHM 3TOr0 YPaBHEHHU A, IPUHALIEKAIIIHE IIPOMEKYTKY ——2—; 5 |

14. B npaBusbHO 4eTHIpEXYTosbHOM nupamuge SABCD ¢ BepinHOI S CTOPOHA OCHOBAHUS paBHA 4.
Touka L — cepennna pe6pa SC. Taurenc yria mexay npsmeimu BL u SA pasen 2, ’117 .

a) ITyere O — ueHTp ocHOBaHUA nupamujbl. Jokaskure, uro npameie BO u LO Hepneﬁunxy-

JSIPHBL.
6) Hafizute niomniagb HOBEPXHOCTH MUPAMHUbI.
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15. Pemmure HepaBenctso log,, (x-1)-log, . (x+2)<0.

16. OKpY’KHOCTB, INOCTpPoeHHasaA Ha ctopoHe AC TpeyroibHuka ABC Kak Ha JuaMmeTpe, MIPOXOMUT
yepes cepeuHY cTOpoHbl BC 1 mepecexkaeT B ToOUKe D NpoJoiKeHne CTOPOHBI AB 3a TOUKY A.
a) Jlokakure, 4To TpeyroabHUK ABC — paBHOOEPEHHBIH.

0) Haitgure nuiomazne tpeyroasauka ABC, eciun AD = %AB, AC=1.
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17.

B mauasne 2001 roga Anekceit npuobpén neanyio 6ymary 3a 15 000 pybaeii. B koRIe kaxxmoro
roja ueHa 6ymaru BospacTtaetr Ha 6000 py6aeii. B Hauase smro60ro roga AJleKkceil MOXKeT HpoJaTh
Oymary ¥ II0JIOKHUTh BRIDYUYEeHHEIe AeHbrM Ha 6aHKOBCKUIi cuér. Kaxkapiil rog cymMma Ha ¢uére
6yzer yBeauuuBaThcea Ha 10% . B nauase kaxkoro roga AJiekceil foJI2KeH IPOAATH LEHHYIO 6y-
Mary, 4To6hl yepes NATHAAIATE JIeT IIOCJIe ITIOKYIKH 3Toi 6yMaru cymMmma Ha 6aHKOBCKOM CUéTe
Obly1a HanboIbIIEeH?

18.

Haiinure Bce HeoTpuIlaTeJbHEIE 3HAUCHHA ITapaMeTpa a, IPpH KaXXJJOM U3 KOTODBIX MHOXX€CTBO
’ 2 2
2a+x° -4log, (42" -4a+9)

COCTOMT M3 OJHOI TOUKH, U
5vV18x* +7x” +2a+4 +log} ;(4a® ~4a+9)

penieHuH HepaBeHCcTBa 1<

Haﬁ,I[I/ITe 9TO pellneHue.
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19. MHasBecTHO, uTO npH J1060M nesioM K # 27 uncao a — K® genurcs 6es ocrarka Ha 27 — K. Haiigu-
Te a.
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TPEHUPOBOUYHLIE BAPUAHTDI
ErFr3 N0 MATEMATMUKE



MHCTpYKLMA NO BbINONHEHUIO paboTbl

JKaaMeHalIUOHHAA paboTa COCTOMUT U3 ABYX UacCTell, BKJIAOUaKIuX B ceba 19 saganuii. Yacts
1 comgepkuT 8 3aaHMil ¢ KDATKUM OTBETOM 0a30BOTO YPOBHA CJOKHOCTH. HacTh 2 comepskur 4 3aja-
HHUA ¢ KPATKHM OTBETOM IOBHIIIEHHOTO YPOBHA CJIOXXHOCTH M 7 3alaHUIi ¢ pa3BEPHYTHIM OTBETOM I10-
BEIIIIEHHOI'O ¥ BRICOKOI'0 YPOBHEH CJI0¥HOCTH. _

Ha BHITIOTHEHHE 3K3aMeHAIMOHHO paboThI IO MaTeMaTHKe OTBOAUTCA 3 yaca 55 MunyT (235
MHHYT).

OtseTs! K 3aaHuAM 1—12 3anmMcHEIBAIOTCA IO MPHBEAEHHOMY HHKe 00pasIly B BHE IEeJIOT0 YHUCIa

WU KOHEYHOH JlecATUYHOH npobu. YHceia 3anuninTe B IOJISA OTBETOB B TeKCTe paboThI, a 3aTeM IepeHe-
cuTe B 61aHK oTBeTOB Ne 1.

KM OTBET: "08 - —D 5 8 | l . . : . | i BnaHk

IIpu BeimosiHeHuu 3aganuit 13—19 Tpebyercs samucaTh MOJIHOE pellleHHe U OTBET B GJIaHKe OT-
BeTOB Ne 2. ‘

Bce O0agku EI'D 3anmonHsAOTCA APKUMK UEPHBIMH YepHUJIaMHu. JlomycKaeTca MCIOJb30BaHHE
reJieBOM UM KanlWJISIPHOM PYUYKH.

IIpyx BBIDOJIHEHWHW 3aJaHHUH MOIKHO [OJIB30BATHCA UYEPHOBUKOM. 3aNHMCH B 4YePHOBHKE,
a TaKKe B TeKCTe KOHTPOJLHBIX H3MEPHTEJIbBHEIX MAaTEPHAJIOB HE YIUTHIBAIOTCHA IIPH OLeHHBAHUU
paboThI.

Basibl, nosydyeHHble BaMu 3a BRINOJIHEHHBIE 3afaHuA, cymMmmMmupyoTred. IlocrapaitTecs BRIIoJI-
HHUTb KaK MOXHO 0OJIbIIIe 3aaHMi 1 HaOpaTh HaH6GOoJbIOIee KOJHYECTBO OaJIIOB.

ITocse 3aBepiieHnss paboTHl IPOBEpPbLTE, YTOOBI OTBET HA KaskJoe 3aZaHue B OJaHKaX OTBETOB
Ne 1 u Ne 2 6bIT 3alTMCAH O TPABUJIBLHEIM HOMEDPOM.

Menaem ycnexa!

CnpaBo4Hbie MmaTepuanbl

.2 2
sin“a+cos“a =1
sin2a = 2sina -cosa
2 .2
cos20. = cos o —sin“a
sin(o+B) =sina -cosP +cosa - sinp
cos(a +B)=cosa-cosP—sina-sinf



AUArHOCTUMECKAA PABOTA Ne 11

OTtBeToM K 3apaHnamM 1-12 aBnseTca uenoe Y1Cno Uin KOHeYHas AecCATUY-
Hasa ApoOb. 3anu-lwKnTe YUCNo B NoJsie oTBeTa B TekcTe paboTol, 3aTeEM NepeHecu-
Te ero B BJTAHK OTBETOB N2 1 cnpaBa 0T HOMepa COOTBETCTBYIOLLEro 3a4aHNs,
HaYyMHas ¢ NepBon KeTo4Kn. Kaxayio undpy, 3HaK «MUHYC» U 3anaTylo NMWnTe B
OTAENbHOW KJIeTOoYKe B COOTBETCTBUM C NpuBeAEHHbIMU B 6naHke obpasuamu.
EonHuubl n3MepeHunii nncaTb HE HYXHO.

Yacts 1

1. HepskaTesnn IUCKOHTHON KapThl KHUKHOI'O MarasmHa MoJiy4yaioT IpH 1o-
Kynke ckuaky 2% . Kaura crout 250 py6aeit. CKoabko py6Jieii 3amniaTuT
JeprKaTellb IUCKOHTHOM KapThl 34 3Ty KHUTY !

2. Ha gmarpamme moxasaHO uuciio 3ampocoB co cioBom KHMHO, coenawabix
Ha HEKOTOPOM IIOMCKOBOM CaiiTe BO BCe MeCsIbl C SHBapA II0 CEHTIOpPb
2010 roga. ITo ropmsoHTaNM yKasbIBAIOTCA MECSAIbI, II0 BEPTHUKAJIN —
YHMCJIO 3aIIPOCOB 3a HAHHBIA MecdAl. OnpegesuTe Mo JuarpaMmme HauboJIb-
11ee MeCAYHOE YHUCJI0 3ampocoB co cioBoM KMHO B ykasaHHBIN IEPUOJ,.
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2000000

1000000

0

HAHB des mMap anp Mau MIOH MBI aBr CeH

3. Ha xneruaroii 6ymare ¢ pasmepom KJjaeTku 1 x 1 or- B C

MeueHbl TOYKH A, B u C. Hafinure paccTroaHue ot
TOUKH A 10 npamoin BC.

A

4. W3 pailoHHOro meHTpa B AEPEBHIO e)KeJHEeBHO XOAUT aBToOyc. Beposr-
HOCTB TOr0, 4YTO B IIOHeJeJbHUK B aBTOo0yCe OKa’KeTCsl MeHBIIe
17 maccaxkupos, paBHa 0,85. BepoaTHOCTb TOro, YTO OKaYKeTCs MEHBIIE
11 maccaxupos, paBHa 0,52. Haiigure BepoOATHOCTH TOrO, YTO YMCJIO IIAC-
caxxupos 6yaer ot 11 fo 16.

5. HafizuTe kopeHb ypaBHeHUs Vx +4 = 7.




11.91m

11.10m

11.11m

11.12m
m——
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B npamoyrossHOM TpeyrojbHUKE BHICOTA, NIPOBEASHHAS K IHIIOTEHY3e,
JeJIUT IPAMOH yroJ Ha /iBa yrIJia, OJHH H3 KOTOPHIX paBeH 56°. Haligure
MEeHBIIHNH yToJ JaHHOro TpeyrojabHuKa. OTBeT gaiiTe B rpajgycax.

Ha pucynke nsobpaxennl rpaduk QYHKIHUHU Y = f(X) U AecATb TOUEK Ha
ocH abcruce: X, Xg, X3y -0y X10. B CKOJIBKHX U3 3TUX TOYEK IIPOU3BOJHAA
dyurMY f(x) oTpunaTenabaa?

y »

. §
2 B

O6béM HmuIuHApa paBeH 24 cM’. Pagmyc oCHOBaHMA IMJIMHIPA YMeHb-
LIWJIX B 2 pasa, a o0pasyonyo yBeJUuYnuan B 5 pad. Haiinure 066éM 110-
Jy4uBIIerocd nuaunHapa. OTser gaiite B cm®.

He 3abyanbTe nepeHecTy Bce 0TBEThI B 6HnaHk otBeToB N2 1.

11.

12,

Yactb 2

Haiinute 3Hauenue Boipakenus log, 126 — logg 3,5.

Jia ogHOrO U3 IpeINPUATHII-MOHOIIOJMCTOB 3aBUCUMOCTE 00'beMa CITPo-
ca Ha NpOAYKIMIO q (EIUHUIL B MECSIL) OT eé IieHbl p (ThIc. py0.) 3ajjaeTcsa
dopmyoit: ¢ = 100 — 10p. Onpenennte MaKCUMAaJIbHBIN YPOBEHb LIEHEI P
(B TBIC. PY0.), IPU KOTOPOM 3HAYEHUE BHIPYYKU IIPEAIPUITHS 32 MECHI]
r=q - p coctaBuT He MeHee 210 ThIc. py6.

IlepBas Tpy0Oa manonHser 6ak oovpémom 600 nurpos, a BTOopas Tpyba —
bax o6wéMoM 900 murpoB. M3BecTHO, UTO OofHa M3 TPYD mpomycKaeT B
MUHYTY Ha 3 J BoAbl OoJiblire, yeM Apyrasi. CKOJIBKO JUTPOB BOALI B MH-
HYTY IPOITyCKaeT BTopasd Tpyba, ecau 6axku OBLINM HAIIOJHEHBI 32 OJJHO M
TO ke BpeMs?

Hajinure Touky MakcumMyMa GyHKIUY Y = (2x - 3)cosx —-2sinx+20, npu-

HaAJIesKAIIlYIO IPOMEKYTKY (0; %) .

He 3abyabTe nepeHecTn Bce oTBEThbl B 6n1aHk oTBEeTOB N2 1 B COOT-
BETCTBUU C MHCTPYKLMEN No BbINOAHEHNIO paboThl.

MpoeepbTe, 4TOOLI KAaXAbi OTBET Bbl/i 3anNUcaH B CTPOKE C HOMEpPOM
COOTBETCTBYIOW,Ero 3a4aHns.




Ana 3anncu peuleHnin u oTBeToB Ha 3agaHus 13-19 ncrnionbayite BJTAHK OTBETOB N¢ 2. 3anu-
LWMTE CHa4Yana HoMep BbINONAHAEMOro 3aaaHusa (13, 14 n T. a.), a 3aTem nonHoe 060CHOBAHHOE peuleHue
v oTeeT. OTBETLI 3aNUCbIBANTE YETKO U pa3bopumnBo.

13. a) Haiigure Kopens ypaBHeHus tg?x + 5tg x + 6 =0.

6) Haiigure Bce KOPDHHU 9TOro ypaBHEHU, IIPUHAIJICKAIIIHE IDOMEIKYTKY [—Zn; —?n} .

14. [luameTp OKDY:KHOCTH OCHOBAHMA IHUJHHApPA paBeH 26, ofpasyomas nuiaMHApa paBHa 21.
IInockocTs mepecekaeT ero OCHOBaHMA mo xopaam aaussl 24 u 10. PaccrosHue MeXAy 9TUMHU
xopjgamu paBHo 710 .

a) IlocTpoiiTe npAMYyI0 Iepece4eHUs ITOH IJIOCKOCTH C IIJIOCKOCTBIO, IPOXOAAINEHA uepe3 JHUa-

MeTpPHEI OCHOBAHUH, IEPIEHAUKYJISDHEIE 3THM X0pAaM.
6) Haiinure yros MexxAy TOH MIOCKOCTHIO U IIJIOCKOCTHIO OCHOBAHHUSA IUJIMHADA.
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15. Pemmure HepaBenctso log, , (x-1)-log,,, (x+2)<0.

16. OxpyxkHOoCcTH pasnycoB 2 u 4 KacawTcs B Touke B. Uepes Touky B npoBeJeHa IIpAMasn, nepece-
Kamlilad BTOPOH pa3 MeHBbIIYIO OKPYXHOCThL B TOUuKe A, a 6osbnryio — B rouke C.

a) Hokasxkure, uto BC = 24 B.
6) Haiinure BC, ecnu AC = 3v2.
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17.

31 nexabpa 2017 roga Jleorua B3sax B 6anke 1 MuaH pyGieii B KpeauT. CxeMa BHIIJIATH KPEJUTA
cireaywmana — 31 gexalGpA KakJaoro cieiyromero roga 6aHK HadHCJIAeT HPOIEeHTHl Ha OCTAaB-
IMIYIOCA CYMMY AoJra (TO eCTh YBeJIHYHBAET AOJAT Ha a% ), 3aTeM JIeOHU mepeBOAUT ouepeIHOH
TpaHil. JleoHn ] BHIILJIATHI KPEeJUT 3a ABa TPAHIIA, IepeBeld B nepBbiil pa3 700 Teic. pybieii,
BO BTOpOI#1 440 TeIC. pybJeii. [Tox kakoii nponeHT 6aHK BrIAAJ KpeZuT JleoHuay?

18.

Haiinure Bce 3HaueHUs1 mapaMeTpa @, IIPM Ka)KAOM M3 KOTOPBHIX MOAYJb PA3HOCTH KOpHEH
ypaBHeHHudA x° — 6x + 12 + a® — 4a = 0 npuHUMaeT HanGoJbIIee 3HaUEHUE.
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19. TIlocnenoBaTenbHOCTH 4,,Q,,...,d,,... COCTOUT U3 HATYPAJILHBIX YHCe], IPUYEM a, ., =4, K +a

n+l n

IIPH BCEX HATYPAJIbHBIX 71 .
a) MoaxeT J1 BLINOJTHATHCA PaBEeHCTBO 4a; =T7a, ?

6) MoaxeT Jin BEIIOJIHATBLCA PaBEHCTBO Sa, = Ta, ?

B) Ilpm xaxom HaubGoJsipIleM HaTypajJbHOM 71 MOXKET BBINOJHATHCSA PaBEHCTBO
2
6na,, =(n°+24)a,?

MNposepbTe, 4TOOLI KAXALIA OTBET OblN 3anucaH PRAOM C HOMEPOM COOTBETCTBYIOLLErO 3a-
OaHuA.
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AUMATHOCTMUHYECKAA PABOTA Ne 12

OTBeTOM K 3agaHuam 1-12 aenaeTca uenoe 4YMcno Unn KoOHeYHas AecaTu4-
Hast Apobb. 3anu-wnTe YMCNo B NoNe oTeeTa B TekcTe paboTbl, 3aTeM NepeHecu-
Te ero 8 BJIAHK OTBETOB N2 1 cnpasa 0T HOMepa COOTBETCTBYIOLLEro 3a4aHuns,
HauyuHasa c nepeBon knetoukn. Kaxayio undpy, 3Hak «sMUHYC» U 3aNATYIO NULWLINTE B
OTAENbHOWN KNETOYKE B COOTBETCTBUM C npuBengHHbiMN B GnaHke obpasuamu.

EonHULb N3MEepEeHn NucaTb HE HYXHO.

Yactbs 1

1. B rypuctuueckuii noxoj Ha 7 AHEI OTIpaBJseTCA rpylna u3 8 yesJoBeK.
B noxope Ha ogHoro uesaoBeka mpuxogurca 90 rpaMMoB caxapa B JeHb.
CKOJBKO TPEXKHUJIOIPDAMMOBBIX MEIIKOB caxapa HYXHO KYIHUTb, YTOOBI
caxapa XBaTHJIO Ha BeCh ITOXO0A?

2. Ha pucyHKe "KHPHBIMH TOUYKAMH IIOKa3aHO CYTOYHOE KOJIHYECTBO OCal-

KOB, BhInazaBimux B Ikyrcke ¢ 18 mo 29 okTabpa 1986 roga. Ilo ropu-

 BOHTAJM YKasbIBAIOTCA 4YHCJA Mecsdlla, II0 BEPTHKAJIM — KOJHYECTBO

OCaJKOB, BEIIABOIMX B COOTBETCTBYIOIMH [J€Hb, B MHJIuMeTpax. s

HAIJIIAHOCTH JKHMPHEIE TOUKM HA PUCYHKe COeJHHEHHI nuHueii. Onpege-

JIATE N0 PUCYHKY, KAKOI'0 YMCJIa 38 JaHHBIH IePHO/ BEINAJO HanboJbiiee
KOJIMYECTBO OCAKOB.

0.5 \
0.4 \
0,3 . /

o I ARR
0,0 V V

18 19 20 21 22 23 24 25 26 27 28 29

3. Ha xnetuaroii Gymare Hapmco-
BaHO ABa Kpyra. Ilmomans BHyT-
peHHero Kpyra pasHa 16. Haii-
OHUTe ILIOMAAL 3alITPHXOBAHHOM

Gburypsi.
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12.8m
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B kaxxpmoit gBaguaTe naToi 6aHKe Kode COrIaCHO YCIOBHSAM aKIIHM €CTh
npus. IIpussr pacupenenesn no 6ankam ciaydaitano. Kosst mokynaer 6an-
Ky Kode B Hajie)kAe BRIUrpaTh npus. Haligure BepoaTHOCTE TOrO, 4TO Ko-
Jif He HAWJIET OpU3 B cBoel GaHKe.

Hajinure kopeus ypasHenus log,;(2 — 3x) = 0,5.

ITnomans mapasienorpamma pasHa 60, aBe ero cTopous! pasasl 20 u 40.
Haiigure 60/1blyI0 BEICOTY 3TOI0 MapaJijieorpaMma.

Ha pucynke usobpaxéH rpapuxk GyHKOUU y = f(X) 1 OTMEUYEHHI TOUYKH
-5, -3, 3, 7. B KaKoif U3 3TUX TOYEK 3HAYEHHE MPOH3BOJLHOI HambGOJb-
mee? B oTBeTe yKa)KuTE 3Ty TOUKY.

Y 4

SR

|

o

|

w

(=}

X

N ¢---
R

Yepes cpeqHION JUHHUIO OCHOBAHUA TPEYTOJHHOM IMPU3MEI, 06bEM KOTO-
poit paBeH 32, mpoBeAeHAa ILJIOCKOCTh, IapajljiejibHasg G0KOBOMY pebpy.
Hajitgure 066M 0TCEUEHHOM TPEYTOJIbHOM MIPU3MEI.

He 3abynbTe nepeHecTu Bee oTBeTh B Gnank oteeToB N2 1.




10.

11.

12.

Yacrtb 2

(47 73)"

Haiinure 3Ha4eHMe BHIPAKEHUA 2812

B poserky sseKTpoceTH MOAKJIIOYEHb! IPUOOPHI, 06ilee COMPOTUBJIEHUE
KOTOPHIX cocTaBiadAeT R, =88 Om. IlapansenbHo ¢ HUMU B DO3ETKY IIPeA-

IIoJyiaraeTcda IOAKJIOYHUTH s.neu'rpooﬁorpeBaTeJIL. Onpez:e.fm're HauMeHb-
Imee BO3MOXXHO€ COIIDOTHBJIEHHE R2 9TOoro BJ’IeKTpOOﬁCI‘peB&TeJIH, eCJIn

HU3BECTHO, YTO IPH NapajjieJIbHOM COeJUHEHUU ABYX IIPOBOAHHUKOB C CO-
nporusieHuaMu R, u R, ux obuiee corpoTuBieHue 3a5aéTca ¢popmyJioi

— RIRZ
Roﬁm - R1 +R2 ’

o011iee COIIPOTURJIEHHE B Hel JOJIXKHO OLITh He MeHbie 24 Om. OTBeT BbI-

a [qJjisi HOPpMAaJIbHOTO CI)YHRI_IHOHI/IDOBE\HI/IH AJIEKTPOCETH

pasuTe B oMax.

TpHu KUJIOTpaMMa UepelllHd CTOAT CTOJLKO K€, CKOJbKO IATh KUJIOTPaM-
MOB BHIIIHY, & TPH KHUJIOTPAMMA BHUIIHUA — CTOJBKO »Ke, CKOJIbKO JBa KHU-
JorpaMMa KJIYOHHKH. Ha CKOJBKO IIPOIEHTOB KHJIOIpAMM KJIYOHHKH
JZellleBjie KUJIOIpaMMa YepelnHu?

HaiiayTe TOUKy MaKCUMyMa QYHKIUH Yy = —%x\/; +4x+11.

He 3abyabte nepenecTtn Bce oTBeThbl B 6naHk otBeToB N2 1 B COOT-
BETCTBUW C MHCTPYKLMEN NO BbINOSIHEHUIO PAbOTHI.
MposepbTe, 4TOOLI KAXAbIN OTBET ObiN 3anMMCaH B CTPOKE C HOMEPOM

COOTBETCTBYOLWWEro 3aiaHuA.
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Ang 3anucn peweHnin n oteeToB Ha 3apaaHna 13-19 ucnonb3yite BJIAHK OTBETOB Ne 2. 3anu-
WwnTe cHauana Homep BbINOMHSEeMoro 3aganvsa (13, 14 u T. 4.), a 3atem nonHoe o60CHOBaHHOE peLlleHne
n oteeT. OTBETHI 3anNUckLIBanTe 4ETKO 1 pasdbopumBo.

3ctg’x +4ctgx

=0.
5cos’ x—4cosx

13. a)HaiiguTe KOpeHb YyPaBHEHUS
. 37 |
6) Haiigure Bce KODHU 9TOr0 ypaBHEeHUA, IPHUHAJIEKAIIINE IPOMEXKYTKY | —3T; T

14. Ilnomaabs GOKOBOM IIOBEePXHOCTH NPABUJLHOU YeThIpEXyrojbHoH nupamuasl SABCD paBHa
108, a nuioImagb MOJHOMU MOBEPXHOCTH 3TOM MUPaMUIbl paBHa 144.
a) IlocTpoiiTe npamyio nepecedyeHus MI0CKOCTH SAC U HJIOCKOCTH, IIPOXOJAINEH yepe3 BepIu-
HY S 9TO# NIMpPaMUAbI, CEpeIUHY CTOPOHBI AB U IIeHTD OCHOBaHUS.
6) Haiiagure niomaasb ceYeHUsI THPAMUILI IJIOCKOCThIO SAC.
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15. Pemure HepaBeucTBo 1 —ﬁ < 2 .
x| x

16. OxpyxkHocTu S; u S, paguycoB R u r (R > r) cOoTBeTCTBEHHO KacalTCA BHEIIHUM 00pa3oM B
Touke A. HUepes Touky B, Jsiekalnyo Ha OKPYXKHOCTH S,;, IPOBeJeHa IMpaMas, Kacamonasacs oK-
py»XHOCTH S, B Touke M. IzBecTHO, uTO AB = a.

2
’ a‘r
a) [loka’kuTe, 4TO PACCTOAHME OT TOUKH B 10 eHTpa OKPYKHOCTH S, paBHO ,|r? +a’ +? .

6) Haiinure BM.
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17. B pexa6pe 2018 r. Anekceit B3sa B 6anke 6 441 600 py6.aeit B kpeaur o 20% I‘O,ZLOBbiX. Cxe-
Ma BBIIUIATHI KpPEAWTA CJIEAYIONada: B JekaOpe KaxXIOoro CJAeAVIOIIero rojga 6aHK HadHCJIAeT
IIPOIIEHTHI HA OCTABIIYIOCA CyMMYy JoJra (To ecTb yBeauuyuBaer gouar Ha 20% ), sateM Anekceit
nepeBogUT B OaHK ONIPEJEeIEHHYI0 CYMMY €XerogHoro Inartexa. KakoBa JoJKHa ObIT CyMMa
€XeroJHOro IaaTexa, 4Tobbl AJleKcell BLIILJIATUI JOJT YeThIPbMA PABHBIMH €XKerOJHBEIMH I1J14a-
TexxaMu?

1+(2-2k)sint _op

18. HaiiguTe Bce 3HaueHNa napaMeTpa k, IIPpU KaXJOM U3 KOTOPHIX YpPaBHEHHUE -
cost—sint

b
uMeeT XOTA ObI OAHO pellleHHe HAa HHTepBaJie [O; —J .
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19.

Ilo Kpyry B HEKOTOPOM HOPAAKE IO OAHOMY pa3y HamucaHsbl uuciaa ot 10 go 21. lna xaxpoi us
ABeHaAIlaTH I1ap COCEAHNX YHCeJI HAlllJIN NX Hanb60JIbIITHHI Oﬁmlflﬁ AeJINTEJb.

a) MorJio i1 IOJTYyYUTBCA TAK, YTO BCe HaubGoabIue OOIHe e IUTEIN PaBHEI 1?7

6) MorJio i1 IOJYYUTHCA TAK, YTO Bce HaubGosbIIye o0IHe JeJIUTENH IIOIIapHO PAa3JIUIHbI?

B) Kakoe nanGoJbliiee KOJIHYECTBO IOMAPHO PA3IHUYHBIX HAaNOOJBIIUX OOLITUX JeJTUTeIeH MOTJIO
IIPH 9TOM MOJYYHUTHCHA?

IMposepbTe, 4TOOLI KaXApvi OTBET ObiN 3anucaH paaoM C HOMEPOM COOTBETCTBYIOLLIENO 3a-
[aHus.
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AUATHOCTUYECKASA PABOTA Ne 13

OT1BETOM K 3aaHnaM 1-12 aBnseTca uenoe Yncno Unu KoHeYHasa AecaTuy-
Hasa apobb. 3anu-wnTe YNCNO B None oTBeTa B TekcTe paboThl, 3aTtem nepeHecu-
Te ero B BJ/IAHK OTBETOB N2 1 cnpaBsa OoT HOMepa COOTBETCTBYIOWErO 3a0aHNS,
Ha4uHas C NepBON KNeTo4kn. Kaxayo umdpy, 3HaK «<MUHYC» U 3anNaTyio NULLKUTe B
OTAENbHOW KNeTOo4Yke B COOTBETCTBMM C NpuBeAEHHbIMKU B BnaHke obpasuamu.
EQViHULBI U3MEPEHMIA MNCATb HE HYXHO.

Yactbs 1

1. B cenTabpe 1 kr nomuzopoB crous 70 py6Jieii, B oKTsa6pe MOMHUAOPEI I10-
poposxxasu Ha 20% , a B HoaOpe eme Ha 25% . Ckonbko py6ieit crona 1 Kr

IIOMHUIOOPOB II0OCJIE IIOAOPOKaHHUA B H0516pe?

2. Ha pucyHKe IOKasaHO M3MeHEHHE TeMIEpaTyphl BO3AYyXa Ha IPOTAMKe-
HHUH TPeX CYTOK. ITo ropu3oHTau YKaseIBaeTCA JaTa M BpeMs, [I0 BepTH-

KaJId — 3HA4YeHWe TeMIepaTypbl B rpagycax lleabcus. Ompegenure 1o
pHCYHKY HanbGoJIbIIYIO TeMIepaTypy Bosayxa 20 nexkabps. OTser JaiiTe B
rpanycax Ilenbcus.

-4
-5 \\ /
-6 4

0:00 6:00 12:0018:00 0:00 6:00 12:00 18:00 0:00 6:00 12:0018:00 0:00 6:00

18 nexabps 19 pekabps 20 nexabpsa

13.3m : 3, Ha raergaToii Oymare ¢ pasMepoM KJeTKH 1 x 1

u3obpaskéH kBajapar. HaiguTre ero niaomanb.

4. ITepen HauaIOM IEPBOro Typa YEMITHOHATA IO IAIIKAM YYaCTHUKOB pas-
OUBAIOT HA WUTPOBBLIE MAPHI COYYAaWHBIM OOpa3OM C IIOMOIIBLIO Kpedud.

Bcero B uemnuonaTe y4acTBYIOT 56 HIAIIMCTOB, Cpea KOTOphIX 12 yya-
cTHUKOB u3 Poccun, B ToMm uncie Banepuit Crpemanku. Haiigure Bepo-
ATHOCTb TOTO, YTO B nepBoM Type Banepuii CtpeMAHKHUH OygeT UrpaThb C
KakuM-Jau60 mamucToMm us Poccun.

5. Haiigure KopeHs ypaBHenusa 2°* = 0,25.
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s
e3ke [0; — 1.
P [ 4}

He 3abyanbTe nepeHecTn Bce oTBeThbl B 6naHK otBeToB N2 1 B COOT-
BETCTBMW C UHCTPYKLMEN NO BbINOAHEHWNIO PABOThHI.

MposepbTe, 4TOOLI KaXapivt oTeeT 6bin 3anUcaH B CTPOKe C HOMEPOM
COOTBETCTBYIOWErO 330aHUS.

“ o 1
6. Orpesok AB ABisieTcA XOPAO# OKpyxHOCTH ¢ HeHTpoM O. Haligure yroa !
- i
MeXXay npamoii AB ¥ KacaTeJbHOH K OKPYKHOCTH, IIPOXOJAILIEH depe3 |
!
TOuKy A, ecau yrojg AOB paBeH 56°. OTBeT gaiiTe B rpagycax. !
[}
[}
77 |
7. Ha pucyrke nsobpakeH rpa@uk QyHK- :
nun y = f(x). [Ipamas, npoxojgsamas de- 1 ) E
pes3 Touky (—1; 1), kacaercsa aToro rpa- 0 : ; E
¢uKa B Touke ¢ abcuuccoit 3. Haigure - i
v I
f(3). !
i
i
]
:
8. B cocyne, umeroiem GopMy KoHyca, ypo- E
[}
BE€Hb JXHIKOCTH [JOCTHraeT % BEICOTHI. ,
|
[}
06BéM xupkocTy paBeH 5 Ma. CKOJIBKO E
MHJUTATATPOB MKUAKOCTH HYYKHO JOJMTD, i
4T00BI HAIIOJHHUTE COCY/[ JOBEPXY? i
i
i
He 3abyabTe nepeHecTy BCe OTBEThI B GnaHk otBeToB N2 1. J !
]
i
)
|
Yacts 2 i
]
]
9.  Haiiaure sHauenne Bopaxkenus log,11-log,, 27. ! =13.9
!
|
1
]
10. BricoTy Hajn semJieil (B MeTpax) HOAOPOIIIEHHOTO BBePX KaMHS MOYKHO i =13.10
[}
BHIYHMCJIATE 10 opmye hA(t) = 1,4 + 14t — 5%, rge t — BpeMs B CEKyH- ! ||
gax. CKOJIbKO CEeKyHJ KaMeHb OyJeT HaXOOWUThCS Ha BbIicOTe OoJjiee i
8 meTpoB? E
i
|
11. U3 nysKTa A KpyroBoi Tpacchl, AJIUHA Koropo# paBHa 30 kM, OZHOBpe- i
MEHHO B OHOM HaNpaBJIeHWH CTAPTOBAJM ABa aBToMoGuiancta. CKOpocTh i ’
nepBoro paBHa 92 KM/4, cKOpPOCTb BTOporo — 77 kM/4. Yepes CKOJIbBKO i
MHWHYT IIeDBBIA aBTOMOOWMJIHCT OyIeT omepeXaThb BTOPOTO POBHO Ha i
1 kpyr? i
i
]
12. Haiigure HanbGonsulee 3HayeHne PyHKnum y = 13x — 13tg x — 18 Ha oT- !
]
I
}
!
1
1
]
1
]
1
]
]
1
]
[}
]
|
]
]
1
[}
[}
t
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Ans 3anncu peweHwnn n oTeeToB Ha 3anaHna 13-19 ucnonbayinte BJIAHK OTBETOB N2 2. 3anu-
wuTe CHa4ana HoMep BbifoNHAEMOro 3aganHuna (13, 14 uT. a.), a 3atem nonHoe 060CHOBAHHOE pelleHne
v oteeT. OTBETbI 3anNUCbIBAATE YETKO M pa3bopumnso.

13. a)Haiigure kopeHs ypaBHeHus 7 sin®x + 8 cos x — 8 = 0.

6) Haiinure Bce KOPHM 9TOro ypaBHEeHH S, IPHHALJIEKAIIIHE IIPOMEKYTKY [—g; —g

14. Ilromaab OCHOBAaHUS MPABUJIBLHOM YeTHIPEXYTroabHOM nupaMuasl SABCD paBHa 64.

a) ITocTpoiiTe npAaMyio nepeceueHUs IJIOCKOCTH SAC M IIJIOCKOCTH, IIPOXOASAINEH uyepes Bep-
IIUHY S 9TOH NMPaMUAKI, CepeIUHY CTOPOHRI AB U IIeHTP OCHOBaHUS.

6) Haiigure riommaab 60KOBOM IIOBEPXHOCTH 3TOH IHPAMHALI, €CJIH IJIOIAAL CeUeHHA INPaMHu-
OB IITI0CKOCTEI0 SAC pasHa 64.
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15. Pemmure repasenctso log? ,(x —18)° + 32 <16log,,,(36 + 16x — x%) .

16. Touka O — ueHTp OKpyKHOCTH paguyca 2. Ha mpomomkenuu paguyca OM B3siTa TouKa A.

Yepes TOUKY A mpoBefeHa NIpAMas, Kacamlllascid OKPY'KHocTH B Touke K. M3BecTHO, UTO
Z0AK = 60°.

243
a) Joxkaxure, utro AK = 3
6) Haiigute paguyc OKPYKHOCTH, BnucaHHO# B yroi OAK u kacaromeiica JaHBOH OKPYKHOCTH
BHEHIHHUM 00pasoM.
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17-

15-ro aHBapsa naaHUpyeTCcs B3ATH KpegUT B 6aHKe Ha 19 MecsaneB. YcI0BUA €T0 BO3BPaTa TAKOBBI:
— 1-To yncyIa KaXXAOT0 MecAIa JOJT BO3pacTaeT Ha 3% I10 CDABHEHUIO C KOHIIOM MPeAbIAYILEero
MecsIa;

— ¢0 2-r0 0 14-e YMCII0 KAXKAOT0O MecAIa He00X0MMO BHILJIATUTD YACTh JOJITA;

— 15-r0 uncaa Ka)XA0ro Mmecslla JOJI JOJKeH ObITh HA OAHY U TY K€ BeJUUYUHY MeHbIIe J0Jira

Ha 15-e YHCJI0 IPebIAYIIero Mecaa.
CKOJIBKO IIPOIIEHTOB OT CYMMBI KPeJHUTa COCTABJISAET 00i1asa cyMMa AeHery KOTOPYIO HYKHO BBI-
MJIaTUTh OaHKY 3a BeCh CPOK KPEeJUTOBAHUA?

18.

HaiinuTe Bce 3HaUeHUA ITapaMeTpa k, IIpH KaXJJ0M H3 KOTOPBIX YPaBHEeHUE
2+(4—4k)cost
4cost—sint

. T
=1 He MMeeT pelleHUIl Ha NHTepPBaJe (—n; - E] .
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19. Kaxoe HanbosblIee KOJIMYECTBO YHCeJ MOXKHO BHIGpaThL U3 OTpe3Ka HaTypaJIbLHOro paja ot 1 1o
2009, Tax 4TO6BI pA3HOCTE JIOGBIX [BYX U3 HUX He 0bl1a IPOCTOMH?

MposepbTe, 4TOOLI Kaxabit 0TBET ObiN 3anMcaH psaoM C HOMEPOM COOTBETCTBYIOLLEro 3a-
AaHna.

237




14.1m

14.3m

238

~ AUATHOCTUYECKAA PABOTA Ne 14

Has Apo6b. 3ann-wmMTe YMCNO B None oTeeTa B TekcTe paboTsl, 3aTeM nepeHecu-
Te ero 8 bJ/JAHK OTBETOB N2 1 cnpaBa oT HOMepa COOTBETCTBYIOWENO 3a0aHUs,
Ha4yuMHasg ¢ NepBon KNeToukn. Kaxayio umdpy, 3HaK «MUHYC» N 3aNaTyi0 NUWUTE 8
OTAENBHOW KNEeTO4YKe B COOTBETCTBUM C NpusBeaéHHbiMU 8 GnaHke obpasuamu.
EanHnubt naMmepeHuin nucats He HYXHO.

OTtBeTOM K 3agaHusaM 1-12 aBnseTCs Lenoe YUCNOo Win KOHeYHas AecaTny-

3.

Yactb 1

B poanuny oguH HOMep exKeHe[eJbHOro )KypHaJsa «Pemopra» CTOUT
36 py6., a moayromosas IOAIHCKA Ha 9TOT JKypHaa ctouT 830 pyo.
3a noJaroja BLIXOAUT 25 HOMepOB JKypHaja. CKoJIbKO py6Jieil COKOHOMUT
r-# IBaHOB 3a MOJIT0/Ia, €CJIH He OyJeT HOKYIIATh KaXKAbI HOMep KypHa-
Jia OTHEJILHO, a O(POPMHUT IMOAIUCKY? '

Ha pucyHke »XMpHBEIMM TOYKAMHM IIOKa3aHa IleHa HHKeJsA Ha MOMEHT 3a-
KPBITHsA OUPIKEBRIX TOPTOB Bo Bce pabouune auu ¢ 6 mo 20 maa 2009 roxa.
IIo ropusoHTagM YKA3BIBAIOTCA YHCJA MECANA, IO BEPTHUKAJIM — IEHA
TOHHBI HUKeJs B gosapax CIIA. [Ina HaraAagHOCTH »KUPHBIE TOYKU Ha
PUCYHKe COeJUHEeHE! JuHuel. OnpefesnuTe 10 PUCYHKY HAMMEHBIITYIO [ie-
HY HHUKeJI Ha MOMEHT 3aKDLITHA TOPTOB B YKa3aHHLIM nepuos (B 1oJ1a-
pax CIIIA 3a TOHHY).

13600 |
13400

e T NI/
12800 / V \\ N
12600 / \ / |

12400 -

12200 .{/ \ /
12000 - Y
© 11800 .

6 7 8 11 12 13 14 15 18 19 20

Ha xieTuaroit Gymare ¢ padaMepoM KJeTKH 1x1 n306pakéH paBHOCTOPOH-
HUI TpeyroabHHK. HalijuTe paguyc ONUCaHHON OKOJIO HETO OKPYKHOCTH.
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Ilepen HauasoM MaT4a mo GyT6OJIy CyAbA GpocaeT MOHETY, YTOOHI OIIpe-
JeJHuTh, KAKad U3 KoMaHJ 6yAeT nepsad BiaajgerTh MsiuoM. Komanna «Be-
JBIe» MO o4yepenu urpaer ¢ komanaamu «Kpacuruie», «Cunue» u «3ede-
Hble». HaliiuTe BEpOATHOCTH TOI'0, YTO POBHO B OJHOM MaTdye IIPaBO
mepBOH BJIaJeTh MAYOM HOJYYHUT KOMaHga «Besbie».

HaiignTe KOpeHb YPABHEHHA VX +9 =5,

Huarounanu tpamernun ABCD ¢ ocHoBausMu AB 1 CD mepeceKaloTcs B
rouke M. Haiigure MC, ecin AB =11, DC = 33, AC = 28.

Ha pucynke uso6paykén rpadpux byuxuuu y = f(x). IIlpamas, npoxoas-
masa yepes TouKy (—6; —1), xacaerca aroro rpaduka B Touke ¢ abcruccon
6. Haiigure f'(6).

yll

HuiuHAp BOHCaH B OPAMOYTOJbHEIN nmapainexenunesn. Paguyc ocHOBa-
HUA NWIMHAPA paBeH 2. O0beM mapaiiesenunefa paBedn 80. Hajigure
BBICOTY IUJIMHADA.

[

37

He 3abyabTe nepeHecTy Bce oTBeThI B 6naHk oTeeTos N2 1,

n14.8
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Yacrts 2

9. Haiigure 3HaueHHe BRIpAXKEHHA —————

14.9m 5

t
- 9T
10. Macca paguoaKTHUBHOTO BellleCTBa YMeHBIaeTcd 110 3aKoHy m(t)=m,-2 T .

14.10m

B naﬁopaTopHH IIOJIYYHNJIN BellleCTBO, CoxeprKallee B HavYaJbHBIA MOMEHT

BpeMeHU m,= 280 MKTr M30TOIAa XKeje3a-59, nmepuox noaypacnaga KorTo-
poro T = 45 cyTok. B TeueHne CKOJBbKHUX CYTOK COAEPIKAaHHEe U30TOIA JKe-
sne3a-59 B BerecTBe OyAeT MPeBOCXOAUTD 17,5 MKr?

11. Hwmerorcs aBsa cocyna, cogepaxainue 42 kr u 6 Kr pacTBopa KHCJIOTHI pas-
JIMYHOH KOHIIEHTPAIlUH. EcJM 3TH pacTBOpbI CMeNIaThb, TO IHOJYUYHTCA

pactBop, cogepxkamuiit 40% xKwuciotel. Ecan ke cMelIaTh paBHBIE MacChl
3THX PACTBOPOB, TO IIOJYUYHTCH PAcTBOP, cogep:kamuii 50% KHCIOTHI.
CKOJIBKO KHJIOIPAaMMOB KHCJIOTHL COAEPKUTCA B IIEPBOM pacTBOpe?

12. HaiiguTre HamMeHbllee 3HaueHHe GyHKuMH e —14e*+5 Ha oTpe3Ke
-1 2].

He 3abynbTe nepeHecTu Bce OTBETbl B 6naHk otBeTOoB N2 1 B COOT-
BETCTBUW C NHCTPYKLUMEN NO BbINOAHEHWNIO paboThbi.

MposepbTe, 4TO6bI KAaXAbit OTBET Bbisl 3annUcaH B CTPOKE C HOMEPOM
COOTBETCTBYIOLLErO 3a0aHUS.
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Ona 3anucun pewieHnia u oTeeToB Ha 3apaHnsa 13-19 ncnonbayiite BJIAHK OTBETOB N2 2. 3anu-

wnTe CHa4vasia HoMep BbINOAHAEMOro 3ananuna (13, 14 U T. A.), a 3aTeM NonHoe 0O0CHOBaHHOE peLleHne
n oteeT. OTBETHI 3aNUCbIBaTE YETKO U pa3bopunBo.

log; (—2cosx)

13. a) Haiigure KopeHL ypaBHEHHUA =0.
,/5tgx
6) Haiigure BCe KOPHHU 3TOTO YPaBHEHUS, IIPUHAIJIEKAIIIHE TPOMEKYTKY ‘:g, 2n} .
14. luameTp OKPY’KHOCTH OCHOBAHHA IHJIMHAPaA paBeH 26, oOpasylomas nmuiuHipa pasHa 21.

IInockocTs mepecekaeT ero OCHOBaHHUA 110 Xopaam aiauuel 24 u 10. PaccTosrue Mexay 3TUMU
XopAaMH paBHO 730 .

a) IlocTpoiiTe OpAMYIO IEpeceYeHHUs ITOM IVIOCKOCTH C ILIOCKOCTBIO, IIPOXOAAIIEH uepe3 Jua-
MeTphI OCHOBaHUM, NEPIEHAUKYJIAPHEIE 3TUM XOpAaM.
6) HalfguTe yroa Mexxay 3TOM IJIOCKOCTHIO U IJIOCKOCTHIO OCHOBAHUA MUIHHADPA.

241




15. Pemure HepaBeHCTBO log, (x +2)-log, ,(8-x)<0.

16. Jlana oxpy»xHOCTb paguyca 2 ¢ neHTpoMm O. Xopaa AB nepecekaet paguyc OC B Touke D, 1ipu-
uyéMm Z/CDA = 120°. U3BecTHO, uTo OD = \/5 .
a) [Jokaxkure, 4To pacctosiuue ot O g0 xopasl AB paBHO 1,5.
6) Haiigure paguyc OKpYKHOCTH, BMUCAHHOM B yroi ADC u kacaromeicsa nyru AC.
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17.

-

Y depmepa ecThb ABa moJid, Kakaoe mwiomanbio 10 rekrapos. Ha Kaskaom nosie MOYKHO BBIpAIIif-
BaTh KapTo(desb U CBEKJIY, TIOJIS MOXKHO JeJIUTh MEXKAY 9TUMH KYyJIBTypaMH B JII000H IIPOMOPIIHH.
YposkaitHOCTE KapTodesa Ha nepsoM noJie cocrasiser 300 1/ra, a Ha BropoMm — 200 11/ra. Ypo-
JKailHOCTB CBEKJIBI Ha ITlepBoM noJie coctasisieT 200 11/ra, a Ha Bropom — 300 11/ra.

®epMep MoOKeT npojaBaTh KapTodesb no meHe 3000 py0. 3a IEHTHEP, a CBEKJIy — IIO IleHe
4000 py6. 3a nenTHep. Kaxoil HauGOJIBIIHI JOXOJ MOYKET HOJYYATh (pepmep?

18.

Hajinute Bce 3HaYeHHMs mapaMeTpa 4, IPH KAXKAOM M3 KOTODBIX MOAYJb PA3HOCTH KOPHEH
ypaBHenusa x° — 6x + 12 + a® — 4a = 0 npunrMaeT HauGOJIbIIIee 3HAYCHHE.
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19. a) IIpuBeauTe MpUMep TAKOrO HATYPATIBHOTO YMCJIA 7l , YTO YMCJIA N> U (n+24)2 JAI0T OJMHA-
KOBBIH OCTATOK Npu aejeaun Ha 100.
6) CKOJIbKO CyIIeCTBYET TPEX3HAUHLIX YMCEll 11 C YKA3aHHBIM B IYHKTE d CBOHCTBOM?
B) CKOJIBKO CYIIIECTBYET ABY3HAUHBIX UMCE] M, OIS KaXKJOr0 U3 KOTOPBIX CYI[ECTBYeT POBHO

. 2 .
36 TPEX3HAUHBIX YUCE N , TAKUX, 9TO N> u (n+m) AT O4MHAKOBLIH OCTATOK Ipu JejleHum
Ha 100?

FpoBepbTe, 4TOObLI KaxAapblA OTBET Obin 3anNUcaH PAaoOM C HOMEPOM COOTBETCTBYIOLLEro 3a-
DaHns.
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AUAFHOCTUMECKAA PABOTA N2 15

OTBeToM K 3anaHnaM 1-12 aengaeTcs uenoe YNCno Unm KOHeYyHas gecatny-
Haa Apobb. 3anu-unTe YMCNO B NONe OTBEeTa B TeKCTe paboThl, 3aTemM nepeHecun-
Te ero B BJIAHK OTBETOB N2 1 cnpasa o1 Homepa COOTBETCTBYIOLWErO 3aAaHuns,
Ha4MHas c nepeoW kneTo4kn. Kaxkayo undpy, 3Hak «<MUHYC» W 3anaTyio NUWnNTe B
0TAENbHOW KJIeTO4YKE B COOTBETCTBMM C NpuBeaéHHbiMU B OBnaHke obBpasuamu.
EanHuubl naMepeHnii nucatb He HYXHO.

Yacts 1

1. CrygeHTaMy TeXHHYECKHX BY30B COOMpalOTCA CTaTb 18 BBIMYCKHUKOB
mKoJgsl. OBU cocTaBasaioT 45% or uucia BEITYCKHUKOB. CKOJIBKO B LIIKO-
Jie BEINYCKHUKOB?

2. Ha gunarpamme nmokasaHo yucio 3amnpocos co ciaoBoMm DYTBOJI, crenan-
HBIX Ha HEKOTOPOM IIOMCKOBOM CaiTe BO BCe MeCHIIbl C SHBaps II0 CeH-
T6ps 2010 roga. IIo ropu30HTAIHN YKa3LIBAIOTCSA MECSIILI, II0 BEPTHKA-
JIX — YHCJIO 3alIPOCOB 3a NaHHBIM Mecsan. OmpegeanTe mo guarpamme,
CKOJIBKO OBLJIIO MeCSAIIeB B YKa3aHHBIA IepHOJ, KOrJa YUCJIO 3alIPOCOB CO
caosom PYTBOJI 6s1110 MenbmIe 3 600 000.

7200000

6300000

5400000

4500000

3600000

2700000

1800000

900000

3. Ha xneruartoit 6ymare ¢ pasmepoM KiaeTKH 1 x 1 u3o6pakéH Tpeyroyb-
Huk. Haiagure ero naomans.

m15.3
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15.4m: 4.

]
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Mapunsaa u [iluHa 6pocaioT KyOMK IO OZHOMY pa3y. BEIMTpEIBaeT Ta JeBou-
Ka, y KoTopoi Beinajger GoJibirie 0ukoB. IlepBoit ky6uk 6pocuna MapuHa,
y Heé BeimaJio 3 ouka. Haiijure BepOATHOCTE TOT0, 4YTO JIlMHA BEIUIDAET.

Haiigure KopeHb ypaBHeHus log, (6 —4x)=4log, 2.

Haiigure mionaap napasieirorpaMma, €CJIH JBe er0 CTOPOHEI PaBHBI 9 u
14, a yroa mexxay uumu pases 30°.

Ha pucyrke msobpaskessl rpaduk GyHKuuu y = f(x) — npoU3BOAHOM
¢yakoun f(x), 1 ceMb TOUEK Ha ocH abCHHMCC: X;, X5 X3, ..., X7
B cKoJIBKHUX U3 3THX TOYeK GyHKIUA f(x) Bo3pacTaeT?

¥y

X2 X3

Ry

e ————— @

IIpaMoyronbHBIH DapajiielennIies OMHCAH OKoJO cdepbl pagmyca 4.
Haitgure ero oobeM.

He 3abynbTe nepeHecTn Bce 0TBeThl B 6naHk otBeToB N2 1.




10.

11.

" 12.

‘I_acn. 2

36
cos® 95°+ cos® 185°

HajiiagnuTre 3HaueHNe BIPaKeHUA

3aBHCHMOCTB TEMIIEPATypHI (B rpagycax KeanBrHA) OT BpeMeHH (B MHHY-
Tax) A HarpeBaTeJILHOTO 3JIeMeHTa HeKOTOporo npubdopa 6ulia mosyde-
Ha SKCIEPHMMEHTAJIBbHO U Ha MCCJIeAyeMOM HHTEepBajie TeMIlepaTyp 3aja-
erca BuipaxkeHueM T(t) = T, + at + bt?, roe T, = 900 K, a = 31 K/mu=s,
b=-0,2 K/mun?. 3BecTHO, 4TO IPH TeMIlepaTypax HarpeBaTess CBHIIIE
1550 K npubop MOKeT HCIOPTHTHCS, IIO3TOMY €ro HYKHO OTKJIIOYaTh.
OnpeaenuTte (B MUHYTaX), Yepe3 KaKoe HauboJIbllIee BpeMs II0cJIie Hauajia
paboTH HYKHO OTKJIIOYATH IPUOOP.

CMmenranu 14 autpos 30-IpOIEHTHOIO BOJHOI'O PacTBOpa HEKOTOPOTro Be-
mtectBa ¢ 10 nuTrpamMu 18-TIPOIEHTHOro pacTBOpa 3TOTO JKe BeIlecTBAa.
CKOJIBKO IIPOIIEHTOB COCTABJISET KOHIEHTpPAIUA IOJYYHBIIErocss pac-
TBopa? 3HaK % B OTBeTe He IIUILUTE.

HaiinuTe HamMeHbIee 3HaYenne GyHKIuK § = (x° — 9x + 9)e” " Ha oTpes-
ke [6; 8].

He 3abynpTe nepeHecTn Bce OTBETHI B 6GnaHk otBeToB N2 1 B COOT-
BETCTBUW C MHCTPYKUMEN NO BbINOSIHEHUIO PaboThI.

MpoBepbTe, 4TOOLI KaXAblA OTBET Oblil 3aNUCaH B CTPOKE C HOMEPOM
COOTBETCTBYIOLLEro 3a0aHust.
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Ins 3anucuy peleHnin n oteetos Ha 3aaaHus 13-19 ucnonbayiite BNAHK OTBETOB N2 2. 3anu-
LIMTE CHa4Yana HOMeP BbINONHAEMOro 3aaanus (13, 14 n 1. 4.), a 3ateM noaHoe 060CHOBaHHOE peLleHue
n oteeT. OTBETbI 3aNUCbIBaiiTe 4ETKO 1 pa3bopymeo.

13. a) Hajigure Kopens ypaBHeHud 5 cos’x — 12 cos x +4 =0,

6) HalinuTe Bce KOPHM 3TOro ypaBHEeHUdA, IPUHAJIEXKAIMNE IIPOMEKYTKY |:—5—2n; - n} .

14. Jlana mpaBuUJIbHAsA 4YeThIpEXyrosinHas nupamuga MABCD, pébpa ocHOBAaHHA KOTODPOH DaBHBI
5\/5 . Touxka L — cepeauna pebpa M B. TanreHc yria Mexay npameimu DM u AL paBeH \/5 .
a) Ilyets O — 1eHTp ocHOBaHHA MupaMuibl. Jlokaskure, uro npameie AO u LO nepueHAUKY-
JIAPHBI.
0) HaliquTe BRICOTY JaHHON MAPaAMHU/bI.
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15.

2-(x-6)"

—<-0,2.
5(x-6)" -1

Pemute HEpaBeHCTBO

16.

OkpyxuocTH ¢ neaTpamu O u B paguyca OB nepecekatorcd B Touke C. Paguyc OA OKpy»XHOCTH
¢ nentpoM O nepneEAUKyJIdapeH OB, npuuéM Touku A 1 C jeXXaT 10 OLHY CTOPOHY OT IIPAMOMH
OB. Oxpy:xHocTb S; Kacaerca MeHbmux ayr AC u OC aTuX OKpYKHOCTeil, a TaKKe OTpe3Ka
OA. OKpyKHOCTB S, KacaeTca OKPYKHOCTH C IleHTpoM B, npamoii OA U OKPYKHOCTH S;.

a) okaykure, uto npamas OA KacaeTcsa OKPYKHOCTH C IIeHTpoM B.
6) HaiinuTe oTHOIIIEHUE paHyca OKPYIKHOCTH S| K PAAUYCY OKPYIKHOCTH S,.
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17.

ITponsBoACTBO HEKOTOPOTO TOBapa obJiarajoch HaJIoOroM B pasMepe ¢, pyOJieil 3a eTHHUILY TOBA-
pa. Ilocne Toro kak rocyaapcTBo, CTPEMSACH YBEJIUYUTh CYMMY HAJOTOBBLIX NMOCTYILJIEHHUH, yBe-
Ju4yuio Hamor Ha 25% (mo t; = 1,25%;), cyMMa HAJIOrOBHIX NOCTYIJIEHHH He u3MeHuUJach. Ha
CKOJIBKO IIPOIIEHTOB rOCyJapCcTBY CJIeAyeT U3MEHHUTDH HAJIOT II0CJIe 3TOTO, YTOOBI JOOUTHCSA MaK-
CHUMAaJIbHBIX HaJIOTOBHIX COOPOB, €CJIM U3BECTHO, UTO IIPH Hajlore, paBHOM ¢ pyOJeil 3a eTUHUILY
TOBapa, 00béM OpPOU3BOACTBA TOoBapa cocrasiseT 7000 — ¢ eZIUHUI, €CJIU 3TO YHCJIO IIOJIOMKH-
TeabHO, 1 0 equHUI] HHaye?

18.

2-(4-4k)sint __

cost—4sint

Haiigute Bce 3HaueHNA napaMeTpa k, IpH KakJOM U3 KOTOPhIX YpaBHEeHUe

15%14
MMeeT XOTs Obl OHO pelileHHUe Ha OTPe3Ke [—31t; 5|
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19.

HaHa yobIBaloLiad apupMeTndecKas Oporpeccus

_6m-m*-9 _ _6m-m®-12 . -10

= > , = T e @, =
6m-m

KOTOpas COCTOMUT Boslee UueM U3 ABYX YJIEHOB.

a) MoskeT i uucjao m 6uITh 6Gosbimie 87?7

6) Mo2keT 11 B IPOTPECCHH @, ,,..., 4, OBITH DOBHO 5 ueHOB?

Q,

B) Haiizure Bce BO3MOXKHBIE 3HAYEHU S CYMMBI IaHHOH IPOI'DECCHH.

AaHnA.

MposepbTe, 4TOOL!I kKaXabi oTBET Bbin 3anucaH pPsAOM C HOMEPOM COOTBETCTBYIOWEro 3a-
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AUATHOCTUYECKAA PABOTA Ne 16

OTBeTOM K 3agaHnam 1-12 aBnseTcs LeNnoe YMCNo NN KOHEYHan 0eCATUY-
Has 4pobb. 3anu-wmnTe YACNOo B None oTeeTa B TekcTe paboThl, 3aTeM NepeHecK-
Te ero B BJTAHK OTBETOB N2 1 cnpasa OT HOMepa COOTBETCTBYIOLLErrO 3aaaHus,
Ha4YMHasA C NepBOo KNeTouku. Kaxnyio umdpy, 3HaK «<MUHYC» W 3anaTylo nuwuTe B
OTAENLHOW KNeToyke B COOTBETCTBUMM C NpuBenéHHbIMW B BnaHke obpasuamu.
EanHnubl uaMepeHuii nucaTth HE HYXHO.

Yacrs 1

1. ITauka caunBouHoro macja crout 88 pyOieii. IleHcnoHepamM marasuH JeJia-
et ckuaky 10% . Ckoabko py6sieii CTOMT IauKa Macja JJiA IEHCHOoHepa?

2. Ha aguarpaMme nokasaHa cpeJHeMecAdYHas TeMIlepaTypa BO3AyXa B
Puo-pe-Mauneitpo 3a kaxaerit mecsan 2009 roga. Ilo ropusonranu yka-
3BIBAIOTCA MECAILI, II0 BEPTHUKAJIM — TeMIeparypa B rpagycax llean-

cus. OmpejenuTe Mo AUarpaMme pasHOCTh MeXKIY HauOOJbIlled U Hau-
MeHbIIel cpegHeMecaAuyHoil Temneparypoi B 2009 roxy. OTBer paiiTe B
rpaaycax lleascus.

¢deB Map amnp mMail HIOH MIOJ aBr CeH OKT HOA JeK

16.3m | 3. Haiigure niomans Tpanenyuy, BepIIHHAMH KOTOPOH SABJIAKTCA TOYKH C
R KoopauHaTtamu (1; 6), (7; 6), (4; 1), (2; 1).
yi
6 B
i i
] ]
I 1
'] ]
] I
] I
I |
1 I
I ]
I I
1 1
1 1
I 1
| I
1h-—d-- i
| ! L
0 1 2 4 9 =

252



B rpynne no anrauiickoMy A3bIKY y4arcsa 10 mKoJbHUKOB: AHTOH, Ba-
nuk, Fansa, Hama, Urops, Koas, Jlroga, Murs, Ilonuna, Apocaas. B na-
yaJjle ypOKa YYHMTEJbHUIA ITPOM3BOJLHBIM 00pa3oM BrIOMpaeT yUeHHKA,
yTOoGBI OH OTBeyas AoMalllHee 3aJaHue y AocKu. Haigute BePOATHOCTH
TOTO, UTO K JJOCKEe MOWIET MaJTb4yHK.

. 1 x-2
Haiinnte KopeHb YypaBHEHUSA 55 =6.

Paccrosinue oT TOYKHM mepecedyeHudA guaroHasael pomba A0 OAHO#U M3 ero
CTOpPOH paBHO 11, a ogHa u3 nuaroHajeit pomba pasHa 44. Haitgure Benu-
4YHHY Tynoro yrija pom6a. OTBeT gaiite B rpagycax.

Ha pucynke usobpaskeHnl rpadux GyHKouu y= f(xX) 1 gecATh TOUEK Ha
ocu abcryce: Xy, Xy, X3, ..., X10- B CKOJIBKHUX U3 3THX TOUEK IPOU3BOAHAA
f(x) bysxnun f(x) DosoxKuTeabHA?

yh

Rn
R
[\~

X4 Xg X9

=
{923
R
[=2]
) S .

- —————

¢———-

X3

R
A

———————

e ———

IInomans nonHOM MOBEPXHOCTH KoHyca paBHa 84. [lapaniennHo ocHOBa-
HHIO KOHYyCa MPOBEJEHO cedYeHue, Neisillee BLICOTY momnosam. Haiigure
ILIOIIAAb IIOJIHOM IMOBEPXHOCTH OTCEUYEHHOI'0 KOHYCA.

He 3abynpTe nepeHecTy Bce 0TBeThI B GnaHk oteetoB N2 1.

m16.4

m16.5

m16.7

m16.8
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16.9m

16.10m
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10.

1.

12.

Yacrb 2

Haiinute sHaueHue BeIpaxkeHnd (5582 — 23%) : 581.

s oborpeBa moMelieHusa, TeMIieparypa B RoTopOM paBua T, = 20 °C, ue-
pe3 paguaTop OTOIUIEHHsS IIPOIIYCKAIOT TOpAYYI0 BOAY TeMIIepaTypoit
T, = 88 °C. Pacxox mpoxoasAiei yepea Tpyoy Boabl m = 0,4 kr/c. IIpoxonsa
no Tpybe paccrosHue x (M), Boja oxJaxkaaercs no temnepatypel T(°C),

cm T -T x ..
npuyeM x = o—log, 2—2= (M), rae ¢ = 4200L — TEeILJIOEMKOCTH
] Y T-T, Kr-°C '
Br
BOABI, Y = 63-——6 — KoathdunueHT rernsoobMeHa, a oo = 1,2 — mocroaH-
M-

Has. Ilo Kakoil remneparypsl (B rpagycax Ilenbcus) oxXJgaauTca BoAa, €ClIu
JJInHA TpyObI paBHA 64 M?

B uerBepr axkin KOMOaHWM HOAOPOYKAIN HA HEKOTOPOE YHCJIO IIPOLIEHTOB,
a B MATHUILY TIOAENIEBEIH HA TO K€ CaMOe YHCJIO IIPOLeHTOB. B pesyibrare
OHH cTaJu cTonTh Ha 9% [geriesiie, YeM IIPH OTKPHITHYU TOProB B YeTBEPT.
Ha cKosbK0 IIPOLIEHTOB MOAOPOIKAINA AKIINY KOMITAHUHA B YeTBepr?

., 2
Haiigure HauGosblliee 3HaUueHNe QYHKOUH Y = —gxx/_:; +3x +19 Ha or-

peske [8; 21].

He 3abyabTe nepeHecTtu Bce oTBeThbl B 6naHk otBeToB N2 1 B COOT-
BETCTBUWN C NHCTPYKLMEH NO BbINONAHEeHuo paboTbl.

MpoeepbTe, 4TOOLI Kaxabi oTBET OblN 3aNKUCaH B CTPOKE C HOMEPOM
COOTBETCTBYIOLLErO 3aaHNs.




Dna 3anucu pelueHnin u oTeeToB Ha 3aaanuna 13-19 ncnonbayitte BJIAHK OTBETOB N2 2. 3anun-
LnTe cHavyana Homep BbiNONHSeMoro 3aaaHua (13, 14 nT. a.), a 3aTem nonHoe 060CHOBaHHOE peLueHue
n oTeeT. OTBeTbI 3aNUCbkiBanTe YETKO U paszbopunBso.

13. a) Haiigure Kopens ypaBHeHud 6 sinx + 7cos x — 7 =0.
0) HajizuTe Bce KOpHHU 3TOTO ypaBHEHH A, IPUHAAJIEK ALK IPOMEXKYTKY [-31t; - n] .

14. B npasuiabHOI TpeyroysHoii mpusme ABCA,B,C, Bce pé6pa paBHhI 1.

a) IlocTpoiiTe IpAMYyIO epeceueHns IMIOCKOCTH ABB, U IMJI0CKOCTH, IPOXOAAILel dyepes TOUKHn
C, C, nepneHAuKyJIApHO iockocTu ACC,.
6) HaiignTe KocuHYyC yriia Mexxay npameiMmu AB, u BC,.

255



15. Pemwure HepaBencTBO 2° +3-27F <4,

16. B napannenorpamme ABCD ussectHo, uto AB =1, BC = 2, /A = 60°. Ha croponax AB u BC
KaK Ha OCHOBAHMAX IIOCTPOEHHI BHE NapaJulejiorpaMMa paBHOOeApeHHBIE TPEYrOJbHUKH C yr-
aamu 120° opu BepuinHax.

a) Jloxkaxkure, 4TO IpsAMas, COeSUHAIONAA BEepUIMHBEI 3TUX TPEYTrOJbHHUKOB, MPOXOAUT udepes
TOUKy B.
6) Haitgure paccTossHHME MEXKAY 9TUMH BEPIIMHAMH.
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17. 15-ro AHBapsa NJaaHUDYyeTCA B3ATH KpeAuT B Ganke Ha cymmy 0,6 maH pyGneit Ha 24 MecAna.
YcnoBusda ero Bo3BpaTa TAKOBBI:
— 1-10 YyHCJIa KaXKA0TO MecsAlla AOJIT BodpacTaeT Ha 1% I10 cpaBHEHUIO ¢ KOHIIOM IIPeALIIYIIEero
Mecsna;
— €0 2-10 110 14-e 4KrcJI0 KaXKA0ro Mecalla HeO0OXO0AMMO BLIILJIATUTE YacTh J0JTra;
— 15-r0 uKcsIa KaXXAOTO MecALa AOJT JOJIKeH ObITh HAa OHY M TY ’Ke BeJIMUMHY MEeHbIIe J0Jra
Ha 15-e yncyI0 OpeaBIAYIIEero MecAd.
Kaxyio cymMMy HY:KHO BepHYThH 6aHKY B TeueHHe BTOPOro Iojja KpeAuTOBaHuA?

. 3
18. HaliauTe BCe 3HAUEHMA @, IPH KAKJOM M3 KOTOpPHX ypaBHeHue 27x° +(a-2x) +9x*+3a =6x
MY

He MeeT KOpHeil.
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19. B pesysbTaTe oIpoca BRIACHUJIOCH, YTO IPUMEDPHO 54 % OIPOLIEHHBIX IPEAIIOYUTAIOT HCKYCCT-
BEHHYIO €JIKY HATYypaJIbHOH (4ucio 54 1mojiyuyeHo ¢ IOMOIILI0 OKPYTJIEHHA 40 OJmxKaiiiero me-
JIOTO YucJia).
a) MorJio i1 B orpoce yyacTBOBaTh pOBHO 34 dejoBeKa?
6) MorJio i1 B OIpOCe y4acTBOBATH MeHee 34 uesoBeK?
B) Kakoe HauMeHbIIIee YHCIIO YEJIOBEK MOTJIO YYaCTBOBATH B OIIpoce?

MNposepbTe, 4TOBbI KaxAbih OTBET BbiN 3anncaH PSAOM C HOMEPOM COOTBETCTBYIOLLEro 3a-
NaHus.
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AUATrHOCTUMYECKASA PABOTA Ne 17

OTtBeTOM K 3apaHnaM 1-12 asnaeTcs uenoe YUCno unu KOHeYHasa AecaTny-
Has ApoOb. 3anu-IK1TE YMCNO B NOJNie OTBETa B TeKCTe paboThl, 3aTeM NepeHecu-
Te ero B BJJAHK OTBETOB N2 1 cnpasa oT HOMepa COOTBETCTBYIOLLErO 3aAaHN],
Ha4YuHasa ¢ Nnepson kneToukn. Kaxaylo umopy, 3HaK «<MUHYC» U 3anaTyio NUwInTe B
OTAENLHOW KNeToYke B COOTBETCTBUM C NpuBeaeHHbIMW B Bnanke obpasuamu.
EonHuLbl U3MepeHnii NnucaTb HE HYXHO.

Yacte 1

1. YcTaHoBKA ABYX CUETUMKOB BOABI (X0JM04HOM U ropsaueit) crout 2400 pyo.
Jo ycTaHOBKU CUETUMKOB AJIeKCaHAp IJIAaTHUI 32 BOAOCHAOKeHNe eXxeMe-

cauno 1500 py6. [Tocse yeTaHOBKH CUETUMKOB OKa3aJI0Ch, YTO B CpeAHEM
3a MecsI, OH pacxogyeT BoAbl Ha 800 py6. 3a CKOMBKO MeECAIIeB YCTAHOBKA
CYETYMKOB OKYIIUTCHA?

2. Ha agmarpamMme mokasaHo 4HCJIO 3an1pocoB co caoBom PYTBOJI, caenan-
HbIX Ha HEKOTOPOM IIOMCKOBOM caiiTe BO BCe MeCAIbI C SHBaps MO CeH-

Ts6ps 2010 roza. ITo ropu3oHTANIN YKa3bLIBAIOTCA MECAIBI, 10 BEPTHKA-
JIA —— YHCJIO 3allPOCOB 3a JAaHHBIM Mecdln. OmpejesuTe Mo guarpaMmme
HauMeHbIIIee MeCAYHOe UMCI0 3anpocoB co ciaoBom DYTBOJI B ykasan-
HBIH IIEPHOJ.

7200000
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AHB ¢eB Map anop Mall HIOH HHJI  aBT ceH

3. Ha kaeruaToii Oymare ¢ paaMepoM KJaeTKH 1 x 1 n300pakéH TpeyroJibHHK.
Haiiaure ero naomass.
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Haiiaure BepoATHOCTD TOTO, UTO IPHU HPOCKE ABYX KYOHMKOB CyMMa OYKOB
Oyzer neauThbcA Ha 4.

HaliguTe KopeHb ypaBHeHUs Yx+9=6.

Bepiiuna A BBINIYKJIOro 4eThHIPEXyrojbHUKa ABCD sBIAeTCA IIEHTPOM
OKPY’KHOCTH, poxoadAuleii yepesd Touku B, C u D. Haiigure yron BAD,
ecan yriasl ABC u ADC paBHEBI cooTBeTcTBeHHO 56° u 78°. OTBeT paiiTe B
rpajgycax.

Ha pucyHke usobpakeHbl rpaduk QyHkouu y = f(x) — IpOH3BOAHOMN
dyHKuMM f(x), 1 BOceMb TOUEK Ha OCH abciuce: X, Xy, X3, ..., Xg. CKOJIBKO
U3 3TUX TOYEK IPUHAJJIEKAT IPOMEKYTKAM yObIBaHUA QyHKuMH f(x)?

yh

R

X7

R ettt

¢

X2 X3 (| X4

8
o
R
(=2
-4
R
=]
8

s |

OKo010 mIapa OnvcaH DUJWHAD, IJIOIMIalb MOBEPXHOCTH KOTOPOTO PaBHa
15. HaiiguTe nomanb MOBEPXHOCTH LIapa.

He 3abyabTe nepeHecTy Bce oTBETLI B 6naHk oTeeToB N2 1.




10.

11.

12.

Yacts 2

(J§+\/5)2
7+\/E '

HaiignTe sSHaueHne BHIPAKEHUA

IIpu aguabaTuuecKoM Ipoiiecce IJs UAeabLHOTO rasa BHIIOJHAETCA 3a-
KOH pV" =const, rae p — AaBJIeHHe B rase B IIacCKaIfAX, V — o0BEM ra-

3a B KyOH4yecKHX MeTpax. B xoxe skcmepuMMeHTa ¢ OJHOATOMHBIM HJe-

aJILHBIM rasoMm (IJIA Hero kzg) U3 HAYAJBHOTO COCTOSHHUS, B KOTOPOM

const=2,916-10° ITa-mM?, ras HauMHAIOT CKUMAaTh. Kakoit HauGOILIIUIA
06B6M V MokeT 3aHMMATh Ta3 U JaBJIeHUAX p He Hmxke 3,75-10° IIa?

OTger BbIDasnuTe B KY6H‘{GCKHX MeTpax.

CmMmemaB 84-nponeHTHHIHA B 96-1IpoLeHTHBINH PacTBOPHI KUCJIOTHI U Joba-
BUB 10 Kr umcTO# BOAEI, MOJYYHIH 84-MPOIEHTHHIN PAacTBOP KUCJIOTHI.
Ecan 651 BMecTo 10 Kr Bogwl mo6aBuau 10 Kr 50-mpolieHTHOTO pacTBOpa
TOHM e KHCJOTHI, TO HOJYUYMJIN Obl 89-IpPOIEHTHHIH PACTBOP KHCJIOTHI.
CKOJIbKO KHJIOrpaMMoOB 84-IpPOIEHTHOTO PACTBOpPA MCIIOJb3OBaM IJIs
NOJIyYeHUST CMEeCH?

HaiinuTte HauMeHbIIee 3HaUeHHe QYHKIUU Y = x° — 3x + In x + 10 Ha oT-
peske 3,3
4’4

He 3abynbTe nepeHecTu Bce oTeeTbl B GnaHk otBeToB N2 1 B COOT-
BETCTBUMU C UHCTPYKUMEM NO BbINOSIHERUIO paboThl.
MposepbTe, 4TOOLI KAXAbIA OTBET ObIN 3anNUCaH B CTPOKE C HOMEPOM

COoOTBeTCTBYIOWEero 3aaaHus.
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[ng 3anucu peweHnin n oTeeToB Ha 3aaaHus 13-19 ucnonelyinte BJIAHK OTBETOB N2 2. 3anu-
LUMTE CHaYana HoOMeP BbINOIHAEMOro 3aaanHusa (13, 14 u T. A4.), a 3aTeM nonHoe 060CHOBAHHOE pelleHne
v otBeT. OTBETLI 3aNUCLIBANTE YETKO K pa3bopumnBo.

13. a)HaiiauTe kopers ypaBHennus 12 cos’x — 11 cos x + 2 = 0.

6) Haiigure Bce KODHU 3TOr0 ypaBHEHUsI, IIPUHAJJIeKaII[e IDOMEKYTKY [—27:; - n] .

14. B npasuabsHOIf TpeyroabHoii nupamuge SABC c BepinHoii S, Bce pédpa KOTOpOii paBHEI 4, TOY-
Ka N — cepenuna pebpa AC, Touka O — IeHTp OCHOBAHHUS ITMPAMHJILI, TOYka P IeuT oTpe3ok
SO B oTHomieHuH 3 : 1, cuuTas OT BEepIIHUHBI INPaMUbI.
a) [lokaxxure, uTo npsimad N P nepaneHuKyasipHa npaMoii BS.
6) Haiinnre paccrosiEne oT TOYKH B 10 npsaMoi NP.
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2x° -8x
15. Pemmure HepaBeHCTBO 7 <x.
x—1(

16. [ana rpamenusa ABCD c¢ 60koBbiMu cTopoHaMu AB = 27, CD = 28 u ocuHoBanuem BC = 5. Us-

BECTHO, 4TO ¢0s ZBCD = —% .

a) JIoka’XnuTe, 4YTO PAaCCTOAHKME OT OCHOBAHUSA BLICOTHI, OIIYIIEHHOM M3 BepIIHHLI B HA MIPAMYIO
AD, no BepiiuHbl A paBHO 3.
0) Haiinure nuaronanp AC.
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17.

15-ro AHBapA ILIAHUPYETCS B3ATH KpeAuT B OauKe Ha 20 MecsneB. Y cJIOBUA ero BO3BPATA TAKOBHIL:
— 1-ro yncJIa KaXXA0ro MecAIlla JOJr Bo3pacTaeT Ha 2% I10 CPABHEHMIO ¢ KOHI[OM IpPeAbIAYIIEero
MecHAIa;

— ¢0 2-ro 1o 14-e YHCJI0 KayKJ0ro MecALla He0OXOAMMO BHIILIATUTDH YACTh AOJITA;

— 15-ro yncaa Kaxxaoro Mecsia AOJr AOJKEeH OLITh HA OAHY U TY 3Ke BeJIMYMHY MeHbIIIe AoJIra
Ha 15-e yHCJI0 IpeABIAYIIero MecAIa.

CKOJIBKO IIPOLIEHTOB OT CYMMBI KPEJUTA COCTaBJIsAeT 006mjadA cyMMa JieHer, KOTOPYIO Hy 3 HO BbI-
IIaTHTEL OaHKY 32 BECh CPOK KPeJATOBAHUA?

18.

HaiinuTe Bce 3HAUeHUSA IaPAMeTPa @, IIPH KAXI0M U3 KOTOPhIX HEPABEHCTBO
x*—a@+1)x+a*<0
KMeeT pellleHNe U MEOKEeCTBO PellleHMi HepaBeHCTBA COJePKUTCA B MHTepBae (—3; 1).
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19. HaiiguTe KOpEeHb YPaBHEHMA B MEJILIX 9MCaIaX x° + x + 8 = 2.

MNposepbTe, 4TOOLI KaXAblh OTBET ObiN 3anMcaH PAAOM C HOMEPOM COOTBETCTBYIOWIEro 3a-
naHus.
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AMATHOCTUUYECKASA PABOTA Ne 18

OTBeTOM K 3aaaHunsM 1-12 aenaeTcs Lenoe Yucno unm KoHeYyHaa necaTui-
Has apobb. 3anu-WwuTe YNCROo B None oTBeTa B TekcTe paboTbl, 3aTeM nepeHecu-
Te ero B BJ/JAHK OTBETOB N2 1 cnpaBa OoT HOMepa COOTBETCTBYIOWIErO 330aHVS,
HaynHasa c NepBow KNeTouku. Kaxayio umdpy, 3HaK «sMUHYC» U 3aNSTyI0 NULLIUTE B
OTOENbHOW KjleToYke B COOTBETCTBUM C NpuBeaéHHbIMM B GnaHke obpasuamu.
EanHnubl n1amepeHnii NucaTtb HE HYXHO.

Yacrts 1

1. Maraszud [JejiaeT IIEHCHOHEpPAM CKHAKY HA OIpeJesieHHOEe KOJIHYECTBO
MPOILIEHTOB OT IIeHbI MOKYNIKU. Banka coka cTouT B Marasute 80 py6Jiei.

ITencuonep s3amnatuia 3a 6aHKy coKa 76 py6ieit. CKONBbKO NPOLEHTOB CO-
CTaBJAET CKUAKA AJIs MEeHCHOHEPOB?

2. Ha auarpaMMe noxasaHa cpefHeMecsAYHas TeMIlepaTypa Bo3ayxa B Puo-

ne-MHaneiipo 3a xaxkasi mecan 2009 roga. Ilo ropusoHTaN yKa3bIBAIOT-
cA MecdAlbl, 10 BePTHKAJH — TeMmIepaTtypa B rpaaycax Ilenbcusa. Onpe-
JeJIATe 1o AuarpamMme, cKoisko B 2009 roay Ob110 MecslleB, KOrga cpen-
HeMecAYHasA TeMnepaTtypa npeBocxoauia 25 °C.

AHB (eB Map anp maii MIOH MIOJI aBT Ce€H OKT HOA JeK

18.3m

3. Haiiaure niomans napajiiejorpamMma, BepHIMHAMH KOTOPOTrO SABJIAIOTCHA
TOYKH ¢ KoopauHaramu (1; 4), (1; 6), (5; 3), (5; 1).
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4. Ha typHup nmo maxmaTtaM OpuOsIIH 26 y4acTHHKOB, B TOM 4HcCJe 6JIH3-
Hensl Konsi u Tons. 1A npoBejgeHus xepeObEBKU IePBOro Typa ydacrt-

HHUKOB CJIYYalHLEIM 00pa3oM pa30MBarOT HA JBe I'PYIIIHI MO 13 4YesoBeK.
Haiigure BepoAaTHOCTbL TOro, 4ro Kona um Tona nomaayr B pasHbie
I'PYNNbI.

5. Haiigure kopesb ypaBHeHus log,(18 — 5x) = 2log,3.

6. OKO0JIO OKPY?KHOCTH, PAAHyC KOTOPOil paBeH 3, OMHCAH MHOI'OYIOJbHUK,
nepuMerp Kotoporo paseH 18, Haiinure ero maomans.

7. Ha pucynke nsobpaxeH rpaduk GyHkiuu y = f(x) ¥ OTMeYEHB TOYKH
-5, —3, 3, 7. B KaKoif U3 3THX TOYEK 3HAUYEHME IIPOM3BOJHOM HAMMEHb-

mee? B oTBeTe YKa)KHUTe 3TY TOUKY-.

yak

e m e

|

S8

|

w

(=}

W e——-—-

~N -
8

8. IMuauaap omucaH okoJio mapa. O6mem nmiauaApa pased 15. Haiigure
06béM 1Iapa.

| He 3abyabTe nepeHecTy Bce o0TBETHI B 6/1aHK 0TBETOB N2 1. —|
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18.11

ozl

18.12

)
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10.

11.

12.

Yactb 2

HaiiguTe 3HaueHue BuIpaXkeHud 3 - V64 - 464 .

JBa Tena maccoit m = 9 Kr xakaoe JBHMKYTCS C OLMHAKOBOH CKODOCTBIO
v =10 m/c mox yriioM 20 ApYr K APYry. JHeprus (B JKOYJAX), BbIAe-
JSIOUIAACA MPH HUX a0GCOJNIOTHO HEYNPYI'OM COYAapPeHUH, OIpefesisdeTcsa
BoIpaxkeHneM @ = mv®sin® o. ITogx kaKuM HauMeHpUIUM yrioMm 2o (B
rpagycax) JOJKHBLI ABUTaTLCA TeJla, YTOOBI B pe3yJbTaTe COYIapeHus
BBIEJHJIOCH He MeHee 450 maxoynei?

Ha uaroroBiienne 468 neraJieii mepsolii pabounii 3aTpayuBaeT Ha 8 4acoB
MeHbIile, YeM BTOpoii paGouwnii Ha usrorosieHue 520 gerasneii. U3BecTHO,
YTO MepBhIii paboumii 3a yac aenaer Ha 6 gertasieit 6osbiie, yeM BTOPOH.
CKOJBKO JieTajeil B 4ac feJiaeT nepBblil pabounii?

X

Haiinure Touky MaKCUMyMa QyHKIMHA Y = — ————.
x° +625

He 3abynbTe nepeHecTn Bce OTBETHLI B 6naHk otBeToB N2 1 B COOT-
BETCTBUM C UHCTPYKLMEN NO BbINOAHEHUIO PaboThi.

MposepbTe, 4TOOLI KAXAbIV OTBET BbiN 3anNUCaH B CTPOKE C HOMEPOM
COOTBETCTBYIOLLLErO 3a4aHWA.




Ons 3anucm peweHnini n oTBeTos Ha 3aaaHua 13-19 ucnonblyite BJJAHK OTBETOB N2 2. 3anu-

LWnTe CHa4Yana Homep BbINoJHSeMoro 3aaanna (13, 14 u 1. 4.), a 3atemM nonHoe o60CHOBaHHOE pelleHne
u oteeT. OTBETLI 3anNnCbLIBANTE YETKO U Pa3bopyuBso.

13.

a) Haiiznre kopens ypaBuenus 3 tg?x —4tgx — 7=0.

., T
6) Haitinute Bce KODHM 9TOro ypaBHEeHU A, IPHUHALJIEKAIIIHE IIPOMEXKYTKY [_E; n] .

14I

B mpasuinHOM TpeyroibHoi nupamuge SABC ¢ BepminHoil S, Bce pébpa KOTOpOIt paBHEI 2, TOY-
ka M — cepenuHa pebpa AB, Touka O — IeHTp OCHOBaHUA ONUPaMHUIbI, TOUKa F e IuT 0Tpe3ok
SO B orHOIIeHUH 3 : 1, cCUUTAA OT BEPIIUHBI TUPAMHUEL.

a) lokaxkure, uTo npamMaa MF nepnenaukyasipHa npamoii SC.

6) Haitgure yroa Mexay niockoctsio M BF u niockocteio ABC.
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15. Pemure HepaBeHCcTBO 1+log (4—x) <log, (16 -x? ) .

16. B npamoyroabHoM TpeyroabHuKe ABC KateTsi AC u BC paBHBI cooTBeTcTBeHHO 16 1 12. IIpo-
BeJleHa OKPY KHOCTb paguycom BC ¢ neHTpoMm B Touke B. K Heil B Touke K mpoBejieHa KacaTelb-
Has, TapajleabHas runotTeHyse. Kater BC mpomosskeH A0 mepeceuyeHus C MPOBeAEHHOM Kaca-
TeJbHOH B TouKe D.

a) Tokasxkure, 4ro TpeyroabHNK ABC 1 BDK nono6GHbI.
6) OnpenenuTte, Ha KaKOE PacCCTOSHHUE IIPOJOJIKUIN KATeT.
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17.

1 suBapa 2015 roga Tapac IlaBnosuy B3sis B 6anKe 1,1 MuH pyOJeii B Kpegut. Cxema BHIILJIATHI
KpeAuTa cjefyiomasa — 1-ro duciia Kaxaoro ciaeayiomero Mecamna 6aHk HauncasieT 2 IpPoueHTa
Ha OCTABILUYIOCA CYMMYy AoJra (TO eCTh yBeJH4YHBaeT HoJr Ha 2% ), 3atem Tapac IlaBrosuu me-
peBoauT B GaHK miaTéxk. Ha Kakoe MEHMMaJbHOE KoJudecTBO MecsauneB Tapac Ilasiosuu mo-
JKeT B3ATH KPeJUT, YTOOBI €XKeMeCcA9IHEIe BRIILIAThHI Oblyiu He 6osee 220 Toic. pybiei?

18.

HaiiguTe Bce 3HaueHUd IapamMeTpa a, IpHA KasKJ0M M3 KOTOPHIX ypaBHEHHeE
4 -(a-1)-2*""+a’-4a-5=0

HUMeeT eJUHCTBeHHBIN KOpPEeHb.
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19.

B ozHOM U3 3afaHUI Ha KOHKYDCe OyxrajaTepoB Tpebyerca BeIZATH IPEMHH COTPYAHUKAM HEKO-
TOoporo otaesa Ha oburyio cymmy 600 000 py6aieit (pasMep NpeMHH KaKAOTO COTPYAHHKA — Ile-
Joe yucyao, kpatHoe 1000). Byxranrepy naioT pacrnpejesieHre IpeMuil, H OH JOJIKEH UX BBIAATH
6e3 crauu ¥ pasaMeHa, umesa 100 kymrop mo 1000 py6ieit 1 100 kymiop no 5000 pybJeii.

a) YaacTcs U BBHINOJHHUTEH 3alaHue, ecau B orgene 40 COTpYAHHKOB ¥ BCE JOJYKHBI MOJYUYUTH
MOPOBHY?

6) YaacTcs JIM BBIMMOJIHUTE 3aJlaHKE, €CJIHN BeAyIieMy crieruaaucty Hago Beigats 40 000 py6aeit,
a oCTaJIbHOE NTOJEJIUTH IMTOPOBHY HA 70 cOTPpyAHUKOB?

B) [Ipu xakoM HaubGOJIBIIEM KOJHYECTBE COTPYAHHKOB B OTZeJe 3aflaHHe YAACTCHA BHIIOJHHUTH
npu Jio60M paciipeieJIeHHH pa3MepOB IpeMuii?

aHua.

@ MposepbTe, 4ToOLI Kaxabit oTeeT bl 3anucaH PAAOM C HOMEPOM COOTBETCTBYIOWETO 3a-
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| AUWATrHOCTUYECKAA PABOTA Ne 19

Has apobb. 3anu-wnTe YUCNo B NOJie OTBETA B TekcTe paboTbl, 3aTEM NepeHecu-
Te ero B BJJAHK OTBETOB N2 1 cnpaga oT HoMepa COOTBETCTBYIOLLLErO 3aAaHuns,
Ha4YnHas ¢ NepBon KneToukn. Kaxayio undpy, 3Hak «MUHYC» 1 3anNaTyio NUwnTe B
OTAENbHON KNeTouke B COOTBETCTBMM C NpuBeaEHHbIMM B BnaHke obpasuamm.
EQuvHMUbl n3amepeHuin nucatb HE HYXHO.

OTBeTOM K 3aaHMaM 1-12 aBngeTcs uenoe YNCNO NN KOHEYHas AecATnd-

2.

3.

Yacts 1

IIpu onsnare ycanyr dyepe3 maTeXHEBEIH TEpMHHAJ B3UMAETCSA KOMHCCHS
1% . TepMuHaN NpUHUMaeT CyMMbI, KpaTtHble 10 pybasMm. Mecaunas
nijata 3a MuTepHer coctrasiaser 950 pybieit. Kakyio MUHHMAIBHYIO CYM-
My HY>XHO MOJIOXXUTH B IPHEMHOE YCTPOMCTBO TepMUHAJIA, YTOOLI Ha cue-
TY GHUPMBI, NIPEAOCTABAAIONIEN HHTEPHET-YCJIYIrd, OKa3alach cCyMMa, He
MeHb1asa 950 py6aeit?

B asponopTty yemMoaaHbI macca’XMpoOB MIOJHUMAIOT B 3aJ1 BhIZaUu Oaraka mo
TpaHCIIOPTEPHOI sieHTe. IIpyu NpoeKTHpOBaHKUHM TpaHCIIOpTEpPa HEOOXOAMMO
YYUTBIBATh AONYCTUMYIO CHJIy HaTsKeHUSA JIeHTHI Tpaucmoptepa. Ha pu-
CYHKe u3o0pajkeHa 3aBHUCHUMOCThL HATS)KEHUSA JIEHTHI OT yrja HaKJOHA
TpaHCIIOPTEpPa K F'OPM30HTY IIPH pacyeTHOU Harpyske. Ha ocu a6ciuce ot-
KJIaJbIBaeTCA yroj nojbeMa B rpajiycax, Ha OCH OPAHMHAT — CHJIa HaTAXKe-
HUS TPAaHCIOPTEPHOM JIeHTHI (B KMJIorpammax cuibl). IIpn kakom yrie Ha-
KJIOHA cuJia HaTAXKeHusa gocturaeT 150 krc? OTBeT gaiiTe B rpagycax.

AF(I‘CPC)],,,

Ha knetuaToit Gymare ¢ padamepoM KiaeTkn 1 x 1 u300paskéH TpeyroJbHUK
ABC. Haiiaute JJIMHY €ro cpefHei JHHUH, NapajieJbHou cTopone AB.

A B
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Ha yeMmuoHaTe mo CIOPTHBHOM I'MMHACTHMKe BhICTymaioT 20 cropTcme-
HOB, cpeau HUX 2 ruMHacTKH u3 Poccun u 10 rumuacToxk us CIIIA. Ilo-
PAIOK BRICTYILIEHHUH onpefesieTcs xKepebbéBKoii. HalignTe BepOATHOCTD
TOTO0, YTO BOCHMO# OyIeT BLICTYIaTh rHMHAcCTKa U3 Poccuu.

Haiigure Kopenb ypaBHenua x° + 3x — 10 = 0. Eciu ypaBHeHUe umeeT
60JIee OAHOI0 KOPHA, VKAKUTe O0JabIINil 3 HUX,

Otpesku AB u BC aBasiroTca XOpAaMU OKPysKHOCTH ¢ meHTpoMm O. Haii-
nute yroa ACB, eciu yroa ABO pasen 23°. OTseT gaiiTe B rpagycax.

Ha pucynke uzob6pakensl rpadpuk GpyEKnouu y = f(x) — IPOUIBOAHOM
dbyuarnuM f(x), 1 BoceMb TOYEK Ha OCH abCIHCC: X, X3, X3, ..., Xg. CKOJIBKO
H3 3THX TOYEeK IPUHAIJIEKAT IPOMeKYTKaM Bo3pacTauua Gyuxmuu f(x)?

y A

P

¢ -——mmmmme D
T

R
8
w
(=)
R
-

Haiinute 06b€M MHOTOIPaHHHKA, BEDIIKBEAMH KOTOPOT'O ABJIAIOTCA TOY-
Ku A, B, A,, B,, C, npaBuibHO# TpeyroabHOi npuamMiul ABCA,B,C,, nio-
I1aZb OCHOBAHMA KOTOpPOI paBHa 3, a 60KoBoe pedpo paBHO 7.

He 3abyabTe nepeHecTu Bce oTBETHI B 6naHk otBeToB N2 1.




10.

11.

12.

Yacrs 2

. 29
Haiinure 3HaueHHe BhIpaskeHUs V18 — /72 sin® ?ﬁ .

Paccrosinue ot HabmofaTen s, HaXogAeroca Ha HeOOJIBIIIONH BeICOTe i M
HaJ 3eMJIel, BeIpa’KeHHOe B KHJIOMeTpax, A0 HabiaiogaeMoil UM JUHUU

TOPHM30HTA BBRIYHCIsETCA 10 dopmye [ = ,/% , roe R = 6400 kM — pa-

zuyc 3emuau. Ha kakoil HauMeHBIIIei BRICOTE CJIeyeT pacliojaraTbCcs Ha-
OJroaTeN0, YTOOBI OH BHJEJ TOPU3OHT HA PACCTOAHHM He MeHee 64 Ku-
aoMeTpoB? OTBeT BHIPAa3uUTe B METPAaX.

Ternjaoxon IPOXOAUT II0 TEUEHHUIO PEKH N0 HYHKTa HasdHaueHUsa 567 kM
M IIOoCJIe CTOAHKHM BO3BpalljaeTcA B IIYHKT oTnpasyieHus. Halizurte cko-
POCTh TEIIOXO0JA B HEIMOABHUKHOH BOJle, eClIU CKOPOCTh TEYEHUsS DaBHAa
3 KM/4, CTOAHKA JJIUTCA 6 4acoB, a B IIYHKT OTIIPABJIEHUSA TEIJIOXOJ BO3-
BpaniaeTca yepes 54 yaca 1mocJjie OTILIbITHA 13 Hero. OTBer gaiiTe B KM /4.

Haiizure HauMeHbIIee 3HauYeHue QyHKIuU y = (21 — x)e?®* ™ Ha oTpeske
[16; 25].

He 3abynbTe nepeHecTu Bce oTBETHI B 6Gnank oreBetoB N2 1 B COOT-
BETCTBUM C MHCTPYKLMEN MO BbINONHEHNIO paboThl.

MpoBepbTe, 4TOOLI KaxXabih 0TBET Obl1 3aNUCcaH B CTPOKE C HOMEPOM
COOTBETCTBYIOLLIErC 330aHuS.

{
H
5
£
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Ana 3anncu pewennini n oteeToB Ha 3agaHma 13-19 ucnonsayitte BJIAHK OTBETOB N2 2. 3anu-
LinTe CHavana Homep BbiNofHAEMOoro 3aganus (13, 14 n 7. a.), a 3atem nonHoe 060CHOBaAHHOE peLueHne
u oTBeT. OTBETLI 3aNUCbiBanTe YETKO U pasbopunso.

13. a) Haiigure KopeHb ypaBHeHHA 4 cos’x — 12cos x + 5=0.

6) HaiinuTe Bce KOpHM 9TOrO YpaBHEHHA, IPHUHAIJIEKALTHE IPOMEKYTKY [—n; 5—} .

14. B npasuabHOH mecTryroiabHo# nupamuse SABCDEF 6oxoBrie pébpa paBHE 2, a CTOPOHEI OC-
HoBaHHA — 1.
a) Joka)XuTe, YTO IJIOCKOCTh, IPOXOAAIIas uepe3 BepInHy S U cepeguubl pébep AF u CD, niep-
HeHJUKYJIADHA [IJIOCKOCTA OCHOBAHUA.
6) Haiigure KocuHYyC yriia Me:xay npamoii AC u miockocTbio SAF.

276




15. PemuTe HepaBseHcTBO log, 1 +log, (x®+8x-9)< log, (xz +3x+ 1 10) .
x x

16. Touka B — cepeauna orpeaxka AC, npuuém AC = 6. IIpoBeJeHBI TPH OKPY>KHOCTH paguyca b ¢
neatpamu A, BuC.

a) [lokaskuTe, 4TO CYyIMECTBYET POBHO MIECTh OKPYKHOCTEM, KACAIONI[MXCA BCEX TPEX AAHHBIX.
6) HaiiguTe pagnychl BceX TAKUX OKPYIKHOCTEHM.
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17.

15-ro aBrycra nJIaHUPYeTCA B3ATH KPEAUT B OaHKe Ha 17 MecAleB. Y CJIOBUS €r0 BO3BPATA TAKOBHI:
— 1-ro umcia Ka)KJIoro Mecsana JOJIT Bo3pacTaeT Ha +% I10 CPABHEHHIO ¢ KOHIIOM IIPeABIAYIIero
MecAla;

— €0 2-ro 1o 14-e YHUCJIO KaXKAOT0 Mecsana HeoOX0JUMO BHIILJIATUTD YaCThb [0JIra;

— 15-ro uHcJIa KaXXJoro Mecsna JOJII JoJXKeH ObITh Ha OAHY M TY K€ BeJIMUMHY MEHBLIIEe JOJIra
Ha 15-e YHCJI0 IpeabiAYIIero MecaIa.

HsBecTHO, UTO 00IIIaA CyMMa JieHer, KOTOPYIO HYKHO BHIIIATUTE OAHKY 34 BeCh CPOK KPEIHUTO-
BaHuA Ha 9% 6oxabliie, yeM cyMMa, B3sATasd B Kpeaurt. Haiigure r.

18.

HaiiguTe Bce 3HAYCHUSA IapaMeTpa @, IPH Ka¥KAOM M3 KOTOPHIX HauboJbllece 3HauYeHUe QYHK-

nun f(x)=|x—a|-x* He Menbme 1.
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19. T'eoMeTpuuecKasd ONPOrpecCUs C OTPUINATEILHOM CYMMOM COCTOUT U3 YeTHIPEX uJeHOoB. IlepBrIii,
TPeTUi ¥ 4eTBEPTHIH €€ WiIeHbl 00pa3yIoT BO3PACTAIOIHYIO ApUPMEeTHYECKYIO Mporpeccuio. Haii-
JUTe 3HAMeHaTeJb JaHHO! reOMeTPHYEeCKOH IPOrpecCHH.

MNposepbTe, 4TO6LI KaXxAbIKM OTBET Obis1 3anNUcaH PSaOM C HOMEPOM COOTBETCTBYIOLLIErO 3a-
AaHna.
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AUATrHOCTUYECKAA PABOTA Ne 20

Hast Apo6b. 3anu-wnTe YMCNo B NONe OTBeTa B TekcTe paboTkl, 3aTeM nepeHecu-
Te ero B BJ/JAHK OTBETOB N2 1 cnpaBa OT HOMepa COOTBETCTBYIOWEINrO 3a1aHUS,
Ha4YMHaN c NEPBOM KNETOYKN. Kaxaylo Ldpy, 3HaK «MUHYC» U 3anNaTyio NUwnTe B
OTAOENbHOWN KJIETOYKE B COOTBETCTBUU C NpUBEAEHHbIMWU B GnaHke obpasuamu.
EavHuubl n13aMmepeHnin nucaTtb HEe HYXHO.

OTBeTOM K 3a4aHNaM 1-12 aBnaeTcsa Lenoe Y1Mcno Unn KoHevHas AecaTny-~

Yactp 1

B nome, B koTopoMm xxkuBéT 'ana, 17 aTakeil 1 HECKOJNILKO moabe310B. Ha
KaXJIOM 3Take HaxoAuTcA Mo 3 KBAapTHUDPHI. ajid XUBET B KBapTHpe
Ne 58. B kxakoM nogbesze KupéT Nana?

Ha pucyHKe >KUPHLIMH TOUKAMHM IIOKA3aHO CYTOYHOE KOJHYECTBO OCALKOB,
BeimagaBinux B Tomcke ¢ 8 mo 24 auBapa 2005 roga. ITo ropusonTann yka-
3bIBAIOTCS YHCJIA MECSId, [0 BePTHUKAJIN — KOJMYECTBO 0CAIKOB, BBLINAB-
IIIAX B COOTBETCTBYIOLIHI JeHb, B MIJLIMMeTpax. [ HAIVIAKHOCTH JKHD-
Hble TOYKH Ha DHCYHKe COelMHeHHI JHHuel. OnpefesnTe 0 PHUCYHKY,

" CKOJILKO JJHeH 3a JaHHbIHM IepHo] BhIIasaso 6ojiee 2 MIJIIMMETPOB 0CagKOB.
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Hajigure momaas TPeyroabHUKA, BEPUIMHAMM KOTOPOTO SABJAAIOTCA TOY-
Ku ¢ kooparHaramu (1; 1), (3; 5), (5; 3).
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Ha skzamene 25 6uneros, Crac He BeIyuua 5 u3 HuX. Halipure BeposaT-
HOCTH TOT'O, YTO €My IOIIaJeTCsA BHIy4eHHbIH GHUIeT.

Hajiigure KOpeHb YypaBHEHUA ,|—— =

CymMa Tpéx yriios napajuieaorpamma pasHa 197°. Haiigure ocTprlii yroJ
napasutenorpamma. Orser gaiite B rpagycax.

Ha pucynxe nsobpaskeHnl rpaduk pyuaxumum y = f(x) u AeBATH TOYEK
Ha OCH abCILUCC: Xy, Xy, X3, +vvy Xg. B CKOJBKHMX M3 5TUX TOYEK IIPOHU3BOLHAA
f(x) dyuruum f(x) orpunareapHa?
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B nuamaapudeckwuit cocyn Hamuau 2100 cm® Boxwl. VposeHs KuarocTu
oxasaJyica paBHbIM 20 cMm. B Boay monmocThIO morpyswiam getasb. Ilpm
9TOM YPOBEHDB JKHJIKOCTH B COCY/e no,umméa Ha 5 cMm. UeMy paBeH o6beM
netanu? OTBeT BHIPasHTe B CM°.

He 3abyanbTe nepeHecTu Bce oTBeThi B 6naHk oTeeToB N2 1.
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10.

11.

12.

Yacrts 2

log, 49

Hajinure 3HaueHNe BEIDAYKEHUSA .
log, 7

MoOTOMKINCT, ABUKYIITHUICA IO TOPOLY CO CKOPOCTBIO Uy, = 65 KM/4, BbI-
e3’KaeT U3 Hero ¥ cpasy mocJje Bbhle3dfa HaUuMHAeT Pa3TOHATHCA C IOCTOSH-
HbIM yckoperHneM a = 20 km/4?. PaccTosiHUe OT MOTOIMKJIMCTA JI0 TOPOAA,
2
at
u3MepAeMoe B KUJIOMETPax, OIpefeisieTcs BbIpaxKeHHeM S = vt + -
Omnpegennre HauboJIbIIIEE BPEMA, B TEUEeHHE KOTOPOT'O MOTOI[MKJIMCT GyAeT
HaXOJUThCA B 30He DYHKIIMOHHMPOBAHHUA COTOBOI CBA3M, €CJH OIEpaTOp
rapaHETHpPyeT IMOKPBhITHE Ha PACCTOSHHUH HE Jajiee ueM B 35 KM OT ropoja.
OTBeT BLIPDA3HUTE B MUHYTAaX.

Hrops u INama xpacat 3abop 3a 40 yacos. [1ama u BoJsiogs KpacATr aToT
»ke 3abo0p 3a 48 yacos, a Bosoas u Urops — 3a 60 yacoB. 3a cKOJIBKO 4a-

COB MaJIbUMKH IIOKpacAT 3ab60op, paboTast BTpoém?

Haiigure HanMeHbIIee 3HaYeHHe GYHKIINNA

y =-12-8,5v31 +51/3x -102sin x

T
Ha OTpe3Ke [O; E} .

He 3abyabTe nepeHectn Bce oTBeTbl B 6naHk oteetoB N2 1 B cooT-
BETCTBUU C NHCTPYKLUUE MO BbINMOSHEHWIO paboTsl.

MposepbTe, 4TOObLI KAXAbI OTBET Oblst 3aNnCcaH B CTPOKE C HOMEPOM
COOTBETCTBYIOLLEr0 3aaHuS.




Ons 3anucm peweHnit n oTBeToB Ha 3anaHus 13-19 ncnoneayitte BJIAHK OTBETOB N¢ 2. 3anu-

wnTe cHa4ana HOMep BbINONHAEMOro 3aaaxus (13, 14 n T. 4.), a 3aTemM nNonHoe 060CHOBAHHOE peLLeHne
n otBeT. OTBETHI 3anNUCkbIBaiTE YETKO 1 pa3bopuneo.

13. a) HaiiauTe kopeHb ypaBHeHuda tg’x — +7=0.
cosx
6) HaiinuTe Bce KOPHU 3TOT0 YPaBHEHUA, IPUHAAJIEKAIIINE IIPOMEXKYTKY [—%; n} .
14. OcHoBaHue NpAMOM YeTBIPEXYronbHoi npusmel ABCDA,B,C,D, — npamoyroasauxk ABCD, B

KoTopoM AB =12, AD = /31 . Paccroauue mexay npameimu AC u B, D, pasHo 5.

a) ITocTpoiiTe npaMyI0 nepecedeHusd miIockocTu BB, D,D ¢ MIOCKOCTLIO, IPOXOAAIIEH Yepe3 TOY-
Ky D nepneHauKynsapHo npsimoit BD,.

6) Haiinure KoCcHHYC yIyla MeKAY IUIOCKOCTBIO, MPOXOAsAIeil uepe3 TouKy D HepneHAUKYIAPHO
npsamot BD,, ¥ IJIOCKOCTBIO OCHOBAHUSA IIPU3MBI.

283



15.

PemuTe HepaBeHCcTBO 9% -9 2 197 5 511,

16.

OcunoBarusa BC u AD tpanenuu ABCD pasubl 3 u 7. Ha 60xkoBEIX cTopoHax AB u CD oTMeuYeHEI
toukH E u F tak, uro npamas EF, napajuieJlbHaA OCHOBAHMAM, pa3bHBaeT Tpaleluio Ha JBe Tpa-
eIy, MJIOIIagA KOTOPHIX oTHocATCA Kak 2 : 3. Ilpamrie AB u CD nepecekaioTcd B Touke M.

a) [TIokaxkure, 4TO TPEeyroabHUKN AMD, BMC u EMF nono0HbI.
6) Haiigure gnuny orpeska EF.
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17. 31 pexabpsa 2014 roga PoauoH B3AJ B 6aHKe HEKOTOPYIO CYMMY B KPEIHUT O] HEKOTOPBIHA IIPO-
IeHT rofoBhIX. CxeMa BBHIILJIATH KpeAuTa ciaeaymomas — 31 nekadps Kakoro cjieayomero ro-
Ja OaHK Ha4YHMCJgeT MPOLEHTHl HA OCTABIIYIOCA CYMMY AoJira (TO €CTh YBEJIHYMBAET AOJI Ha
a%), satem PoauvoH nepeBoauT odepenHo¥ Tpanm. Eciu oH OyAeT IJIATHTH KAXKIABIA roj Io
1 464 100 pyb6uieii, To BRIIJIATUAT HOJT 3a 4 roga. Ecau mo 2 674 100 py6aeit, To 3a 2 roaa. ITog
KakKo# nponenT PoguoH B34 feHbIru B 0anKe?

x2+x-2a

18. HaiiguTe Bce 3HaYeHNA apaMeTpa a, IPH KAXJIOM U3 KOTODEIX HepaBEeHCTBO -1|<2

x+a

He HMeeT pemmeHNH Ha uHTepBae (1; 2).
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19. HaijiguTe HauGosibIlee HATYDPAJbHOE 4YHCJIO, KaXJad HeKpaHAA IUGpa KOTOPOrO MeEHbIIe
cpexHero apu(MeTHYECKOr0 COCEIHUX C Hell mudp.

MpoBepbTe, 4TOOLI KAXAbIA OTBET 6611 3anMcaH PASOM C HOMEPOM COOTBETCTBYIOLLErO 3a-
AaHUA.
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OTBETbDI

OunarHocTnyeckan pabora Ne 1

1. 192. 2. 0,5. 3. 10. 4. 0,3. 5. —4. 6. 94. 7. —6,5. 8. 6,5. 9. 7. 10.0,8. 11.437. 12. —21. 13. a) %Hm ,
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OwnarHoctuyeckan pabora Ne 2
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3apgava 1
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3apnava 4
ITodzomosumeavnvie 3adanusa. 1. 0,994. 2. 0,09. 3. 0,06. 4. 0,2. 5. 0,5. 6. 0,28. 7. 0,6. 8. 0,35.
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3apa4a 6

ITodzomosumenvhovie 3adanua. 1. 10. 2. 28. 3. 8,5. 4. 90. 5. 45. 6. 105. 7. 26. 8. 35. 9. 34. 10. 2.
11. 33. 12.9,5. 13. 18. 14. 118. 15. 26. 16. 15. 17. 49. 18. 96. 19. 3. 20. 240.

3auemnuvie 3adanusa. 1.30. 2.82. 3.23.4.5.5.17.6.48.7.150.8.6.9.24.10.21.11. 73. 12. 66. 13. 11.
14.22.15.67.16.72.17.121. 18. 6. 19. 60. 20. 74.

3apava 7 \ yh F
ITodzomosumenvhbie 3a0anus ‘ ‘ \\ IF
1.7.2.0,5.3.2.4.1.5.2.6.3.7.2.8. -2.9.12. 10. 4. 11. Cwm. puc. \ [
12.-1.13.-2.14.3.15.2.16. 3. 17. 4,5. 18. 3. 19. 5. 20. 4,5. _
3auemHuste 3adanusn \ 1
1.4,5.2.-3.3.10,5.4.4.5.4.6.4.7.0,25.8.5.9.-17.10.1.11. 1.
12.3.13.-3.14. 7.15.10. 16. -2.17.4. 18. 0. 19. 5. 20. 8. »

0 | 1 _7ico x

3apgaua 8

IHodzomosumeanvhbvie 3adarnus. 1. 19683. 2. 1. 3. 2175. 4. 6. 5. 180. 6. 9. 7. 51. 8. 7. 9. 1,5. 10. 8,5.
11.72.12. 21. 13. 40. 14. 15. 15. 46. 16. 105. 17. 198. 18. 45. 19. 60. 20. 42.

3auemnbie 3adanua. 1. 1. 2, 8. 3. 70,5. 4. 4. 5. 16. 6. 74. 7. 30. 8. 3. 9. 29. 10. 21. 11. 25. 12, 17.
13.1,2.14.16. 15.54.16.12.17. 78, 18. 104. 19. 0,6. 20. 60.

3apnava 9

ITodzomosumenvhbvie 3adanus. 1. -8. 2. 4. 3. 2. 4. -10. 5. 8. 6. 2. 7. 125. 8. 5. 9. 10. 10. 0,04. 11. 270.
12.-2,5.13. 3. 14. 1,6. 15. 360. 16.3.17.-0,8. 18.0,7. 19. -12. 20. -3,64.

3avemHnoie 3a0anus. 1. 7. 2. 3. 3.986.4.6.5.1.6.2.7.56.8.25.9.27.10.5.11. 7. 12. -1,5. 13. 3.
14.1.15.0.16.90. 17.8.18.-28.19. 5. 20.0,2.

3apava 10
ITodzomoeumeanvwnsvie 3adanus. 1. 5000. 2. 200. 3. 4. 4. 76. 5. 151. 6. 5,64. 7. 30. 8. 8. 9. 90. 10. 30.
11.3.12.27,5.13. 132. 14. 21. 15. 10000. 16. 380. 17. 2,2. 18. 60. 19. 3,4. 20. 48.
3auemnsle 3adanusa. 1. 60. 2. 1. 3. 0,28. 4. 6,8. 5. 0,512. 6. 33. 7. 2,5. 8. 25. 9. 60. 10. 0,5. 11. 25.
12.8.13.10,4. 14. 375. 15. 2. 16. 4000. 17. 40. 18. 15. 19. 6250. 20. 45.
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' 3apgava 11

ITodzomosumeavnvie 3adanus. 1. 560. 2. 18. 3. 200. 4. 25. 5. 123. 6. 2,4. 7. 60. 8. 8. 9. 72. 10. 10. 11. 4.
12. 72.13. 96. 14. 10. 15. 16. 16. 3. 17. 3. 18. 300. 19. 70. 20. 6.
3auemnule 3adanus. 1. 27. 2. 9. 3. 2. 4. 360. 5. 63. 6. 4. 7. 45. 8. 4. 9. 15. 10. 2560000. 11. 3. 12. 30.
13. 50. 14. 16. 15. 75. 16. 10. 17. 20. 18. 20. 19. 100. 20. 18.

3apgaua 12

ITodzomosumeavhoie 3adanus. 1. 4x*—6x+2.2.6.3.3.4.1,2.5.-1.6.-4.7.1.8.1.9.1.10. —2. 11. 4.
12.21.13.-5.14.14.15.6.16.4.17.12.18. 9. 19, 22, 20. —20.

3avemmnuie 3ad0anua. 1.6.2.12. 3. 324. 4. 581. 5. -2.6.24.7.0. 8. -35. 9. —6. 10. 75. 11. -2, 12. 10.
13.1.14.16.15.0,75.16.8.17.4. 18. 2. 19. —4,8. 20. 10.

. AnarHocTtuyeckan pabora Ne 5
1.14.2.10.3.10,5.4.0,2.5.-11.6.36.7.5.8.15.9.19.10. 40. 11. 75. 12. 5.

OwnarHoctuyeckan pabora Ne 6
1.3.2.20.3.45.4.0,25.5.—-7.6.8.7.3.8.171.9.114. 10.30. 11. 72. 12. 13.

OnarHoctuyeckan pabora Ne 7

13. a) —g+2nn, (—1)m+1arcsin—§—+nm, n,meZ; 6) 3?“, 2n—arcsin§, n+arcsin§. 14. 14.

15. (-0;6); (11; +). 16. 6) %.17. 2.18. 4<a<7.19.k=2,n=4.

AnarHocTuyeckan pa6ora Ne 8
13. a) %,neZ; 6) 22", 14. 14. 15. [0;log,3]. 16. 6) 6. 17. 3221020. 18. [7-+39;7++39 J;

2
[-5-+/15; -5++/15 . 19. 64 u 6084.

3apava 13
ITodzomosumenvhobie 3adanus. 1. a) lt—+21m, +1, nk; n, keZ; 0) —lt-, —gE. 2. a) E+2Ttn, 5—n+2nk,
2 3 3 3
.2 .2 L .2 T 1
—arcsm§+2nm, 1t+arcs1n§+2nl; n,k,m,leZ; 6) &’ —arcsmg. 3. a) i§+2nn, iarccos§+2nk;

n, keZ; 0) §£, 2n—arccosl. 4. a) i£+2nn, tarccosl+2nk; n,keZ;, 0) iE, iarccosl.
3 3 3 3 3 3

5. a) arcsin%+2nn, n—arcsin%+2nk; n,keZ; 6) YpaBHeHHe HE HMEET KOPHEH, IPHHAAJIEeKAIIIX
yKasaHHOMY OTpe3ky. 6. a) n+2ntn;neZ; 6) —-3n. 7. a) —i—+27m, —3Tn+2nk; n,keZ;
o) —§+2nn, neZ. 8. a) ig+2nn, i%ﬁ+2nk; n,keZ; 6) —£-+2Tm, —%E+2nk; n,keZ. 9. a) 2nn;

neZ; 6) -2n. 10. a) %"ﬂm, Eankin, heZ; 6) %"+2nn,-§-+2nk;n,kez. 11 a) X+,
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i omkinkeZ; 6) 2c42mmineZ. 12. 8) “42mm neZ; 6) -5 T, 13. a) mn, T2k,
4 4 2 272 4

-i—n+27tl; n,k,leZ; 6) n+2nn, %+2nl;n,leZ. 14, a) %+nn, i%+2nk;n,kez; 0) ——g+2nn,

—%+2nk n, keZ.15. a)+3 +2mn, nez;6) -~ &, 5% T

3’3" 3’ 3

Bauemmnuvie 3adanus. 1. a) (—1)"%+nn, (—1)’¢+ arcsmiﬂrk n, k<Z; 6) g %ﬂ 2. a) ——2—3—+2nn, neZ;
6) _2r g a) Z+2nn, neZ; 6) 13r 4, a) (-1) arcsinl+1m; neZ; 6) _3n—arcsin .

3 6 6 3 3
5.8) —+2mn, ~3F 1 2nk; n, keZ; 6) -5-71 Tm 6. 8) +5421n, neZ; 6) — . 7. a) E+2nn, neZ;

4 4 4 4 2
6) _32_n g— 8. a) ?+2nn, m— arccos;+2nk n, ke Z; 6) YpaBHeHHNe He ©UMeeT KOpHeill, IpuHaJIexa-
X YKa3aHHOMY OTpe3Ky. 9. a) %+2nn, n+arcsin%+2nk; n,keZ; ©6) -—m+arcsin % g
10.2) (-1)"" Z+ 7, n, ke Z: 6) _17n -18m

6 6 6
3apava 14

.6.2. 7. arctg—‘é—i. 8. ﬁ 9 ﬂ

ITodzomosumenvhuie 3adanus. 1. 36. 2. 192. 3. arctg17 4.5.5. 594

10. arctg-\/é_— 11.0,5.12.0,5. 13. arctg4\/— 14.192. 15. 2.

Bauemnsie 3adanus. 1. 247 . 2. 2. 3. E 4.2.5. 7 6. % 7.1,2. 8. —6 9.0) arctg\/_7 10.1.

2J2 "

3anéqa 15
ITodzomoeumensuvle 3adanua. 1. 1. (-=;0],[1;7). 2. [2;4). 3. (—6;-4],[4;+0). 4. (3+log,T;+0).
5.[log,7;6]. 6. (57),(7;10). 7. [L;log,5]. 8. (—=;1],(2:3). 9. (—=;2],[8;+o). 10. (23]

11. (-4;-3),(-1;3). 12. [-2;2]. 13. [-4;-1),(-1,0),(0,1),(1; 4]. 14. [2;%);[5;%). 15. (-2;-1]U

ua;2). .
Bauemmnuvte 3adanus. 1. (—4,2; —3,95], [—0,2; +oo) .2, [log3 30; 4]. 3. (—oo; —2];0;[1;5). 4, (3; 4), [5; 6), (6; 7].
5. [2+x). 6. (-;-1],0,[26). 7. [-9-2),(-2,-1),(-1,0),(0;7]. 8. (-4,2-3,95],[3,8;+).
9.[-1;4).10. (4;8].

3apava 16
ITodzomosumeavuvie 3adanus. 1. 6) 1. 2. 0) ~3—\/—_— 3.6)1.4.6) 1. 5.6) 6. 6. 0) 4\/— 7. 0) J10.
125
8.6)4;8;4;8.9.6)39 mwm 9. 10.6) 2. 11. 6)8 13.12. 6)— 13.6) 9. 14. 6)— 15.6) 12.
Bavemnvie sadanus. 1. 6) §£ 2.6) 3 u 5. 3. 6) 48. 4. 6) 5. 5. 6) Ei 6.6)1:2.7.6) 18V2.

8.6)12.9.6)8 1 15. 10.6) 2.
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3apava 17.

ITo0zomosumenvnuie 3adanus. 1. Ymenpnints Ha 25% . 2. 2133000. 3. 6. 4. 25. 5. 567000. 6. 2296350.
7.80 000 000. 8. 300000. 9. 3. 10. 2. 11. 24. 12. 6409000. 13. 44500. 14. 4 392 300. 15. 2009.
3auyemnuste 3adanus. 1. 51 000000. 2. 157000. 3. 5. 4. 2151000. 5. Ymenbuinte Ha 37,5%.
6.2177 280. 7. 2010. 8. 2520000. 9. 1. 10. 23.

3apnaua 18
J5 -1

ITodzomoeumenvhbie 3ad0anus. 1. a = 2,5. 2. [—oo 5 ]u(l; +®).3.1,5<a<3;a>6.4. 4<a<T.

k4

5.[7-+/39; 7++/39 ;[ -5-v15; -5+15 |.6. a <—0,75; 2 >0,75.7. a € (-1;0) U(0;4).8. a e (—oo;%:|.
0 [9—3\5' 9+3.5

2 2
14. a €[3;9).15. a € [-4;-2]: x = tarccos(a + 3) + 2nn, n € Z ; 0pu NIPOIKUX a KOPHEH HeT.
%. 2. ae[-2;-0,5]. 3. ae(—0—TJUT;+0). 4. a > O
x=2a+1+\/3a+1;ae[—%;0}:x=2a+li\/3a+1;npnnpoqnxaxopneﬁne'r.5.a~J11060enp-

]10.a=0; a=14.11. a € (~0;—6]U[6;+0).12. a>1.13. a € (~o0;-4] U [4; +0) .

3avemnsble 3adanus. 1. 0;

PAIHOHAJIbHOE YHCJIO0. 6. a € [1;+0). 7. —2<k<+2-2 wim \/—2-—2<kS0. 8.a=0;a=2sin1.9. x=1.

3-57 3+57
< , ;a> .

4

10. a

3apava 19
ITodzomosumenvhbie 3adarnua. 1. 144, 225, 2. n = 11. 3. —43. 4. HeBepHo. 5. x = y = 2 = 2. 6. Hanpn-

mep,a=2,b=20.7. x = [?} =1, y= 1 =2,2=23.8. Heansa. 9. n = 1806. 10. 8910.

10
7
Bavemnsie 3adanus. 1. 8,9, 10. 2. n = 1996. 3. 2. 4. p =7, ¢ = 3. 5. E=g. 6. Hert
n

7.x=5p+3q-11,y =11 - 5p — 2q, z = p; p, ¢ — x068Ie nearle unciaa. 8. (0, 0), (0, 1), (1, 0), (1, 2),
2,1),(2,2).9. £1000. 10. 6, 42, 1806.

OunarHoctuyeckan pabora Ne 9

13. 8) ~2+ 21 neZ; 6) -2 14, g 15. (—0;2];[3;5). 16. 6) 1 : 1. 17. 4312000. 18. -24<a<18.

19. 2011, 3015.

OunarHoctuyeckas pa6ora Ne 10

1. &) (-1)"Z4nninez; 6) —%, —%. 14. 80. 15. (1;2]. 16. 6)

18.x=0npua=0uma=1.19.a=273

% . 17. 2009.
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NuarHocTuuyeckan pa6ora Ne 11

1. 245. 2. 4 000 000. 3. 3. 4. 0,33. 5. 45. 6. 34. 7. 4. 8. 30. 9. 2. 10. 7. 11. 9. 12, 1,5.
13. a) —arctg 2 + nn, —arctg 3 + nk; k, neZ; 6) —n—arctg2; —n—arctg3. 14. 6) arctg 3.

15. (~o0; —1],[2; +) . 16. 6) 242 unm 642 .17.10. 18.a = 2. 19. a) aa; 6) Her; B) npu n = 5.

OmarHocTnyeckan pabora Ne 12

1.2.2.23.3.9.4.0,96. 5. -1.6.3.7.3.8.8.9.49.10. 33. 11.10. 12. 64. 13. a) n — arcctg% + 2nn;

neZ; ©6) YpaBHeHHe He HMeeT KOpHeH, INIPHHALJIEKAINUX YKA3aHHOMY ‘o'rpeaxy. 14. 36.

15. [-1-26;0), (0;1+26]. 16. 6) a /1+%. 17. 2488 320. 18. %<k<2+2\/§ o k>2+2\/§.

19. a) [la; 6) HeT; B) BOCEMb.

AuarHocrTuyeckas pabora Ne 13

1. 105. 2. 0. 3. 5. 4. 0,2. 5. 7. 6. 28. 7. —0,5. 8. 315. 9. 3. 10. 1,6. 11. 120. 12. —18. 13. a) 2nn,
42 J17

+a.rccos;+27tk n,keZ; 6)0, +arccos-7— 14.192. 15. 2. 16. 6) 2+—— 17.130.18. k= I—T HIn

J3

E>—".19.503.
4

HAunarHocruyeckas pabora Ne 14

1. 7021200036 40375 5. 16. 6. 21. 7. 0,25. 8. 5. 9. 1. 10. 180. 11. 15,4, 12. —44.
13.a) ——3—+2nn,neZ 6) 4% . 14. 6) arctgf}{ 15. (-%-1]U(1;2). 16. 6) 2J21-9 wmu 3+2V3.
17.21 000 000. 18.a = 2. 19. a) 13; 6) 36; ) 36.

HOuarHocTunyeckan pabora Ne 15

1. 40. 2. 6. 3. 6. 4. 0,5. 5. -2,5. 6. 63. 7. 5. 8. 512. 9. 36. 10. 25. 11. 25. 12, -5,

13. a) iarccos§+2nn;neZ; 6) —2n—arccos§, —27t+arccos§. 14. 5. 15. (~=;6); (11;+).

5

16. 6) 7—’—“2—‘@. 17. Yvensmuts na 10%. 18. 0,5sk<1+-‘/12-_7— Wi k>1+l%_1. 19. a) et; 6) Her;
11

B) 4

HAnarHocTtuyeckasn pabora Ne 16

1. 79,2. 2. 8. 3. 20. 4. 0,6. 5. 1,5. 6. 120. 7. 3. 8. 21. 9. 535. 10. 37. 12. 30. 13.28.

14. a) 2nn, iarccos%+2nk; n,keZ; 6) —2m, —Zniarccos%. 15. i 16. [0;log23]. 17. 6) J3.

18.319500. 19. (g +oo) 20. a) meT; 6) 1a; B) 13.
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OuarHocTn4yeckan pa6ora Ne 17

1. 4. 2. 150000. 3. 4. 4. 0,25. 5. 207. 6. 92. 7. 2. 8. 10. 9. 2. 10. 0,216. 11.20. 12. 8.
13. a) iarccosi+2nn, iarccos§+21tk, n, k — meJnie yucja; 6) —2n+arccosi, —21t+arccos§. 14. 2.
15. (—oo; O],[1;7) . 16.6) 2V181 uau 28. 17.21.18. a € [—i*/z’;;—l)U(—l,O)U(O,l). 19. (2; 3), (2; —3),
(=35 3), (=35 -3).

OunarHocTuueckana pa6ora Ne 18

1. 5. 2. 7. 3. 8. 4. 0,52. 5. 1,8. 6. 27. 7. -3. 8. 10. 9. 12. 10.90. 11.26. 12. —25.
7 3n J2

13. ei) —gﬂrn, arctg—g—+nk; n,keZ; 6) —%, arctgg, ik 14. arctg?. 15. [2;4). 16.6) 3 uau 15.

17.6. 18. a € (-1;5]. 19. a) ga; 6) HeT; B) 26.

OunarHocTnyeckan pabora Ne 19

- 1. 960. 2. 45. 3. 3. 4. 0,1. 5. 2. 6. 67. 7. 5. 8. 14. 9. -3. 10. 320. 11. 24. 12. -1.

13. a) +%+2nn, nezs 6) -5, 550 T8 14 BB 15 [2,1x0). 16. 0,45; 0,9. 17. 1. 18. a<-0,75;
3 3°3°3° 3 5
1-v5

a>0,75.19. ——.
2

AnarHocTuyeckan paborta Ne 20

1. 2. 2. 18. 3. 6. 4. 0,8. 5. 129. 6. 17. 7. 5. 8. 525. 9. 2. 10. 30. 11. 32. 12. —63.

18. a) i%+2nn, iarccos%+2nk; n, keZ; 6) ——arccos%, ——g,g-, arccos—;;. 14. g 15. (3+log, 7;+oo) .

16.6) 5w /33 . 17. 10. 18. (—oo; —%} [8; + ). 19. 96433469.
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EI B E,l],MHbIVI rocygapcTeeHHbI sksaveH - 2020 ]

Daan ombemob Ne 1
EI] Eﬂj [][Hj o ww”ﬁ:ﬁmamzﬁ [Ij[]

u H pyukoi YHEPHbIMW yepunnamn
....... nE‘-IATHbllM EYKB me W no nen 1otmm o6pa3suam:

, AsBrAEExannKAMHonPc7v¢xuqmmbeews
|||IIIIIIII|I|||I|I|I|I|I||||| RgbEranl JELuNOPaRsTUVIXYE, S
— 523456?890 AARGOEEEEI TUGUBC

BHUMAHUE! J:ILXGED POsIbHBIEe UIMePUMESTbHbIe Mamepuaslbi PACCMampuaalomcsi 8 KOMIIeKMe

F’e:ayanaTb BbirnosHeHWA sagaHui c KPATKVIM OTBETOM

- 00000000000000000 » 000000000H00000000
= 00000000000000000 = 00000000000000000
> 0U000000000000000 = 00000000000000000
;DDDDDDDDDDDDDDU]]:DDDDDDDDDDDDDDDDD

- JUOOU00U000000000 = 00000000000000000

= JHuOU000000000000 = 00000000000000000
- 00000000000000000 = 000000000000000a0
= 00000000000000000 =00000000000000000
= 0000000000000a000 = 00000000000000000
= J0000000000000000 =00000000000000000

> JUub0000000000000 = 00000000000000000
=(10000000000000000 =00000000000000000
=00000000000000000 =00000000000000000
:OODDDDDDDDDDDDDU]:EDDDDDDDDDDDDDDDD
= U0000000000000000 =00000000000000000

= 00000000000000000 =00000000000000000
> (00000000000000000 = 00000000000000000
= 0000000000000000 = 00000000000000000
= 0000000000000000 = 00000000000000000
EDDDDDOODDDDDDGDDC] = [J0000000000000000

. aaaaaaaaaaaaaaaaaaaaaaa gaHua ¢ KPATKVM OTBETOM .

[I]DDGGGDDDODDDGDDDB N0-00000000000000000
U-00000000000000000 - 00-00000000000000000
[I]DDGGDDDDODDDGDDDD JU-00000uuouooooooud

TTTTTTTTTTTTTTTTTTTTTTT praHisaTopoMm B ayguTopunin:

KONM4ECTBO 3anenHeHHbIX Nonei D
«3ameHa owrBOYHbIX OTBETOB» Moanwcs CTDOrD BHYTDM OKOUK

Ar)




B Eov-oin rocypapcteerHuin sksaveH - 2020 I}

Baane ombemot Ne 2 .uem 71

“ﬁ“ﬁ"‘ 00_Gd0_| = 000000

® ‘0000000000000 ~000

MNepemiumre sHaverun nonei “Kon perwona”, “Kop np " na BIAHKA PEMACTPALIAA. :
Ovsevan xa sanaxna ¢ PASBEPHYTbHIM OTBETOM, nmmmyplnnumlo cobniogas peawmycmumuu
{ He saGynsTe yxasam: Homep wa Bul , Hanpumep, 31,
..... i Yenoens 3aaHNA NEPONUCHIBATL HO HYXHO.
BCO GaHKU U KOHMPOIbHbLIE U3MEPUMEHLHLIe M3, anbl paccMampluealomcs 8 KOMIUTeKme
B 0GopatHan cTopoHa Gnanka HE 3ANONHAETCA. Wcnonsayiite Gnank oteeTos N2 2 (nucT 2). [ ] [ ]

PA
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