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NPEAUCIIOBUE

ITocobue npegmasnageno AJIA TOrO, YTOOK IOMOYL YUHUTEII0 OPIaHN30BaAThL HOATOTOBKY ACBITHKIIACCHUKOB K dK3aMe-
HY 10 MaTeMaTHhKe. B 11ero BKJIIOYeHb! BADHUANTLI, KOTOPLIC OXBATLIBAIOT B CBOEH COBOKYIHOCTH BCE Pasfieshl CoJepKa-
HHU4, IpejicTaBileHnble B 06pa3oBaTeJbLHOM CTAIapTe, ¥ 03BOJAIOT IIPOBEPUTE BCE T€ YMENIUHA, KOTOPLIMH JIOJDKEH BJa-
JeThb BRINYCKHUK OCHOBHOM IIKOJIBI.

Bce BapMaHTEI COCTaBJIeNIb] Ta OCHOBE CEMU PA3JMYOBLIX 1JIAII0OB, B 1IEPBOM Iljlalie /{Ba, 4 B OCTAJLHLIX 110 TPU HjeH-
THYNHIX BapranTa. CTPYKTypa KajxJoro 1jana COOTBETCTBYCT OCHOBHBIM IIO3UI[MAM CLUCHHUDUKANUYA DK3aMCHAIMOTHOK
paboThl, O/IHAKO DKM DTOM OHU HE ABJIAIOTCSA KOOHAMH €é JIeMOHNCTPAI[HOIIIIoro BapuanTa. KXpoMe Toro, 111anLl MOTYT He-
CKOJILKO Pa3jIMYaTLCA 10 CJOKHOCTH.

CTpyKTypa 5K3aMeHaNNONHOM paboThLl OTBEYAEeT IeJIH IIOCTPOENA CUCTEMEI AuddepeHInpoOBaHIIOro o6yYeHus B COB-
pemeniioi mxoie. Juddepennnanusa obyuenus nampasjena na pemienue JAByX 3a/ia4: GOPMUPOBAHUS Y BCEX YUAIUXCS
6230BOM MATEMATHUYCCKOM IIOATOTOBKM M CO3JAUMA YCIOBUM, CIIOCOOCTBYIOMIUX IIQJIYYCIIUIO YACTHIO YUAUXCH HOATOTOB-
KH IOBBLIIMIEHHOro YPOBHA, AOCTATOYHOM JUIA MUCIIOJL30BAIMA MATEMATHKM LIDM M3YYeHUM €€ B Cpejlel IKoJe Ha IIpo-
thuaLEOM ypOBIILE.

Jlna obecueyennst ahppeKTHBOOCTH IPOBEPKH OCBOEHUA 6A30BLIX IIOHATHH Kypca MATEMATHKH, YMENUA LIPUMEHATh
MaTeMaTH4YeCKMe 3IIalUA M PemaTh IPaKTHKO-OPHeITHPOoBalILie 3a/a4y, a TaKXKe ¢ y4ETOM HaNU4YMA B LIPAKTHKE OC-
HOBHOY NIKOJIBEI KAK Pa3fe/IbOoro UpenogaBanus UpeAMeTOB MaTCMATHYCCKOI'0 IUKJIA, TAK U LIDCLOLABANUS MHTCTPHUPO-
Ba@HOro Kypca MaTeMaTHKH, B 9K3aMeNalHoN oM paboTre BhIAEIEIILI TPU MOAyas: «Anrebpas, «['eomerpusa», «Peannuas
MaTeMaTHKa». JTo ocoBHoe ornuuue Mojeseit 2013—-2014 rojos oT Moienei IIPeILIYIIIUX JIET.

B monynu «Anre6pa» u «['eoMeTpus» BXOAAT ABe 9aCTH, COOTBETCTBYIOIME HIPOBEPKeE 1a 6A30BOM M LIOBLILIEUIIOM
YPOBIAX, B MOJIy/Ib «Peasnnas MaTemMaTrkas» — oJilia 4aCTh, COOTBETCTRYIOIIIAA IIpOBEpKe Ha 6a30BOM ypoOBIie.

B cooTBercTBMM cO criequdUKanueit Monyas «Anrebpa» copepxxur 11 zaxanmit: ¢ wvacmu 1 — 8 zagauuit, 6 ua-
cmu 2 — 3 3anauud. Monyns «T'eomerpusi» cojepsxur 8 sananui: 6 yacmu 1 — 5 3anauuit, 8 wacmu 2 — 3 3ajanusd.
Monyap «Peanbuas MmaTeMaTHKa» COAEPKUT 7 3aganuii. Beero: 26 3aganuil, u3 Koroprix 20 3aganuit 6a30B0T0 YPOBOA U
6 3ajlaltM¥ IOBLINIEIHOTO,

IIpu npoBepke 6a30B0Oi1 MaTeMaTHUYECKOM KoMireTeETHOCTH (HacTs 1 9x3aMenanuonnoi paboTel) yuanuecs AOJIKHLL
NIIPOAEMOICTPUPOBATS: BIaJieHHe OCHOBHLIMHA AJIMOPUTMAMM, 3HAIIME U IIOIMMAHME KJIOYEBLIX DJIEMEIITOB COJEPIKANUA
(MaTeMaTHM4YeCKHUX LIOBSATUH, MX CBOMCTB, IPAMEMOB pellleHUs 3aJ{a4d ¢ 1IP.), YMeIllxe 110JL30BATLCS MATEMATHYECKOH 3aliu-
CbIO, IPUMCHSTD 3IAIINA K PENICHUIO MATCMATUYCCKUX 3384, IC CBOLAIUXCA K IPSAMOMY IIPMMCHCHHIO airoOpuUTMa, a
TAKJKe MCIIONHL30BATL MaTeMaTHUYeCKMe 3HANNA B IPOCTEHININX IIPAKTUYECKHUX CUTYaUAX,

B 3101 wacT npexycMOTpeNnI ciaexyiomue OPMEI OTBCTA: ¢ BLIOOPOM OTBETA M3 YETHIPEX LPENJIOMKCHIBIX Bapuali-
TOB, C KDATKHUM OTBCTOM, Ha COOTHECCHOHRE, C 3alIMCBHIO PCINCHUA.

IIpaBunrnoe BeIDOJHCHHC KaXJoro 3aganusa Yactu 1 omenusaerca 1 6ayyioM. 3aganue CYUTACTCH BBILOJIICHIIBIM
BEpHO, €CJIM YKa3aH HOMEp BEPIIOro OTBETA (B 3afaHMAX ¢ BHIGODOM OTBETA), MM BIMCAI BCPHBLIK oTBET (B 3ajaliKdX C
KpaTKUM OTBETOM), MJIH 1LIPABUJILIO COOTHECEHLI O0'LeKTHI IBYX MIIOXKECTB M 3almcaiia COOTBETCTBYIOI(As HOCJIE/0BA-
TesbHOCTh nUdp (B 3aaNMAX HA YyCTAHOBJICHHE COOTBETCTBH). B ciiydyae €cJIM OTBET LI€BEPHBIM HMJIM OTCYTCTBYCT, BBI-
crasinsgerca 0 6annoB. Makcumansinoe KOJIMYCCTBO §AJII0B 32 BBIIIOJHCHMC 3a4a0Mil IIepBoi gacTu paborw — 20.

Yactu 2 mopyneir «Anrebpa» u «I'comeTpus» Halpasjelbl a8 UPOBEPKY BJIAACHMS MATCPMAJIOM Iia IOBBLILLICHIOM
yposue. UIx naznavenuve — gudgepernupoBaTs X0pPOuIo yCIEBAIOIMX MKOJLHNKOB 110 YPOBUSM LIOATOTOBKH, BBIABUTL
HanboJiee MOATOTOBJIEHIYIO YACTE BLINYCKHHUKOB, COCTABJIAIONIYIO IIOTEHIINAILIBIH KOHTUHTEHT OPOUILEBIX KJIACCOB.
IJTH YacTH COAEpIKaT 3aJaHUsA MOBBINICHIIOT0 YPOBHA CJoXKHocTH. OHM HallpaB/IeHb! HA LUPOBCPKY CICAYION[MX KAUYCCTB
MaTEMAaTHYEeCKOH HOJATOTOBKH ACBATHKJIACCHMKOB: YBCPCHIIOE BiIafcue (DOPMATbIO-0IICPATHEHLIM aarebpandecKuM amn-
apaToM; YMenue PellluTh JIaHMMEeTPUYECKYIO 3a/1ady, IIDUMeNsad TeOpeTUYeCKUe 311aHusa Kypca reoOMeTpHH; yMelve pe-
IIUTH KOMILIEKCIYIO 3aa4y, BKJIIOYAIOU(YIO B ce0s 3HAHMS U3 PA3HBIX TCM KypCa; YMEINC MATCMATUYCCKY I'PAMOTHO M
ACHO 3a0MCATh PEICHUE, LIPUBOASH IPH ITOM NcoOXOJUMBIC LOACHCHNA ¥ 000CHOBAIIMS; BJAAJCHUC IIUPOKHUM CIHCKTPOM
IIPHEMOB M CIIOCO0OB paccyxaenuil. Bee 3ajjauus TpebyioT 3anucy perrenuid 1 orBera. Onu pacIiosoxeinl BHYTPHA CBOEro
MOAYJIA IO HAPACTAHHKIO TPYAHOCTH — OT OTHOCHUTCJILHO 6ojiee HPOCTHIX JO CJIOXKHEBIX, 1IIPCAIIOJIATAIO X ¢BODOAIOE BIa-
Jlel¥e MaTepUaIoM Kypca M XOpOUIMH ypOBeHnL MaTeMaTiuyeckKo Kyiabryphl. ITocmeniive sajanus 8 moxysie — naubonee
CJIOKUbIE, OHY Tpe6yIoT cBOGOAIIOr0 BiIaleHU MATEPUAIOM ¥ BLICOKOI'O YPOBHA MAaTEMATHYECKOro pa3suTusa. PaccunTa-
HBI OIM Ha YYan[UXCH, U3YyYaBIINX MaTeMaTHUKY OoJiee OCIIOBATCIILIIO, YCM B PAMKAX IISTHYACOBOTO Kypca — B KJIACCAX C
yriyGnéNNsIM M3yYeHNEeM MaTeMaTHKH, HA 3JIEKTHBHBIX KYPCaX, B KPYXKKax ¥ Ip.

3aganue Yactu 2 cynTaeTcs BHIIOJHEHIIBIM BEPHO, €CJIM BBIGPAIl IDABUJILHLIN IYTH PEIOCOUS, U3 IIUCHMCIIION 3a1u-
CM pelueHMs HOHSATeN X0/ PacCyKAeHU, mosrydell BepUK# oTBeT. B 3TOM ciryuae BHICTaBAsIETCS LIOJINLIN 6aJ1j, COOTBET-
CTBYIOIIMIA aHHOMY 3ajlanuio. Ecau B pernenny jgomyierna omubKa, 1le HOCAIAA IPUHIMHAANBIOrO XapakTepa A e
BJIMSLIOMIAS HA O6Iy0 NPaBMJILHOCTD X044 PCIICiusd, TO 3aCUMThIBAcTCH Ha 1 Gann Meubmie ykasannoro. Isiasnoe Tpe6o-
BaH{e K pellleHHI0 — OHO AOJI’KHO OBITH MaTeMaTHYeCKH I'DAMOTHLIM, M3 HEro JOJXKeH GLIThL HOHATEN X0 PacCyX/IeHns
aBTopa paboThl, B OCTaNbIIOM (MeTo[, GOopMa 3alIMCH) pelIelie MOXeT OLITh IIPOU3BOILILIM. IlorHOTa M 060CTIOBATHOCTL
PACCy>XKACHHI OICHUBAIOTCSA HE3aBUCHMO OT BHOpannoro meroxa pemenns. IIpu penrenuu 3aj1auy MOMIIO HCUIOJIb30BATh
6e3 J0Ka3aTeJILCTB U CCHLIOK JIIOOBIe MaTeMaTHU4YecKHe (PaKThl, COIEPIKAIMecs B yuebHUKAX ¥ yuebOLIX 110coBusax, JIo1y-
OIeHHBIX HJIM DEKOMeHJIoBanOuIX MumnucrepcrBoMm ob6pazoBanus ¥ mayku P@. Makcumanbioe KoJIudecTBO 6aJsjIoB 3a
BTOPYIO 4acTb paborsr — 18.

Maxkcumanboblit 6an 3a BLINOJIIENME S9K3aMeHAIMOHHoM paborer — 38.

Ha pxsamene paspeniaeTcsa MCIOJIB30BaTh CHPABOYIIble MATCPHAJILI: TabJINILy KBaApaTOB ABY3IIa4HEIX YKces, popMy-
JILI KOpHeH KBaJApaTHOTO ypaBHeHUs, PAa3JIoKeHUs Ha MHOXKXUTENN KBaJ[PATHOTO TPéxXyiera, GOPMYJILI 1-TO YJIeHA ¥ CyM-
MBI 71 IePBRIX 9JICIIOB apU(PMeTHYeCKO M reOMCTPUYECKOH IIPOTPECCHH, OCHOBIEIC (OPMYJIbI 13 Kypca rcomerpuu. Kann-
KYJISATOPEI Ha 9K3aMeHe He UCIIOIL3YIOTCH.



WHCTPYKLIMS §
MO BbINOJIHEHWIO 9K3AMEHALIMOHHOW PABOTbI

O6mee Bpemsa sx3amesHa — 235 MUHYT.

Xapaxrepuctuka pa6orsl. Beero B pabore 26 3aganuii, u3 xoropsix 20 3aganuit 6a3o-
BOro ypoBH4A (uacTh 1) u 6 3aganuil nosslmeHHOro ypoBHA (uacTe 2). Pabora cocrout u3
Tpéx moxyJei: «Asurebpa», «I'eomerpusa», «PeasbHass MaTeMaTUKa».

Monynb «Anrebpa» cogepsxut 11 saganuii: B vacmu 1 — 8 3aganuii; B vacmu 2 — 3 3a-
naaua. Moxayne «I'eomeTpusi» comep:kuT 8 saganuit: B yacmu 1 — 5 3ajanuii; B wacmu
2 — 3 zaganusa. Moxayns «PeajibHass MaTeMaTUKa» COLEPIKUT 7 3alaHUI: BCe 3aJlaHusd — B
yacmu 1.

CoBeTHI ¥ YKa3aHUA 10 BHINOJHEeHHIO paboTsl. CHauasa BIIOJHANTE 3aaHusa JyacTu 1.
HauaTs coBeTyeM ¢ TOro MOAYJIsS, 3aJaHUsI KOTOPOT'Oo BBIBKIBAIOT y Bac mensnie 3arpynue-
HUH, 3aTeM MepexojuTe K APYIUM MoayasaMm. 1A SKOHOMUU BPeMEHH IIPOIyCKalTe 3ana-
HUe, KOTOpoe He yIaéTcA BBIIOJHUTE Cpady, U mepexogure K ciaenyiomemy. Eciau y Bac oc-
TaHEeTCs BpeMs, Bel CMOKeTe BEPHYTHCA K NPOIYIIEeHHBLIM 3aJaHUAM.

Bce Heo6X0qUMbIe BEIUYNCIEHU S, IPe06pA30BAHUA U T.J. BHIIOJIHANTe B yepHOBHUKe. He-
JIN 3a/laHME COAEPYKUT PUCYHOK, TO HA HEM HEIIOCPEJCTBEHHO B TEKCTe PabOThI MOXKHO BLI-
NOJIHATL HeoOxXomaumele BaMm nmoctpoeHus. PeKkoMeHAyeM BHUMATEJIBHO YATATHL YCIOBUE U
MIPOBOAUTEH IIPOBEPKY MOJIydeHHOTO oTBeTa OTBETHI CHaYala YKaKUTe Ha JIMCTaX C 3a/laHU-
MM SK3aMEHaIMOHHOUN paboThl, a 3aTeM nepeHecure B 61ank oTBeToB Ne 1.

Pemenusda k 3alaHUAM 4acTH 2 U OTBETHI K HUM 3anuiuTe Ha GJlanke orBeToB Ne 2. 3a-
JaHUS MOXXHO BBEIIOJIHATH B JIIOOOM IOpAAKe, HauyuHasA ¢ Joboro monynda. Tekcr saganusa
IepenucLIBAThL He Haj0, HeoOXO0MMMO TOJILKO yKa3aTs ero HoMmep. Obpamaem Baine sBanmMa-
HYe Ha TO, YTO 3alMCH B YePHOBUKE He OYAYyT YIUTHIBATHCS IIPY OHEeHUBAaHUY PabOTHI.

IIpu BeimosiHeHuM pabdoTsl BBl MOXKeTe BOCIIOJIB30BATHCS CIIPABOYHBIMY MaTepHUaIaMu.

Kak omnemumnaerca pabora. Bannnl, monyyeHHble BamMu 3a BepHO BBIIIOJIHEHHBIE
3afaHUA, CYMMHUDYIOTCS. JIJIA yCHEIIHOro IIPOXOXKIAEHUA MTOrOBOM AaTTecTaluu
HeoOxoaumo HabpaThs B CyMMe He MeHee 8 6aJiIoB, M3 HUX: He MeHee 3 6ajI0B IO MOYJIIO
«Aurebpa», He MmeHee 2 6aJLJIOB 110 MOAYJII0 «I'eomerpusi» u He MeHee 2 6ANIJIOB 110 MOLYJIIO
«PeanpHass MaTeMaTHKa». 3a KaXJoe NIPaBUJIbHO BBIIOJHEHHOE 3ajaHue dYactu 1
BeIcTaBJAeTca 1 0ai. B Kammom Moxyse yacTu 2 3alaHUA PACIIOJIOMKEHSBI 10 HapaCTAHUIO
CJIOKHOCTH U OIleHUBAIOTCA B 2, 3 u 4 6asna.

Kenaem ycnexa!

B cBs3¥ ¢ BO3MOYKHBIMM M3MEHEHUSIMU B (hopMaTe M KOJIWYECTBE 3a[JaHNH peKOMeHayeM
B IIpOliecce IIOITOTOBKM K 3K3aMeHy oOpaijaThiCd K MaTepHalaM cauTa o(puIMaJ bHOIO
pa3paboTuNKa 3K3aMEHAIMOHHEBIX 3axaHuil — degepaJbHOr0 MHCTHUTYTAa Negarormdec-
KHX uamepenuii: www.fipi.ru.



BAPUAHTblI 3K3SAMEHALMOHHbBIX PABOT

BAPUAHT 1

Yactb 1

Modynwv «Anze6pa»

Haitnure srauenne sprpaxkenus —90 + 0,7 - (—10)3.

OTger:

OnHa U3 TOYEK, OTMEUEHHBIX Ha KOODAMHATHOM IPAMOI, COOTBETCTBYET UHCIY

J45 . Kaxas aTo Touka?

M N P Q
{——e - e - o
6 7 8
1) rouka M 2) rouxka N 3) Touka P 4) Touka @
6,—2
. @) ,
B xaxoe u3 caeqyoniux BhIPAXKEHUHA MOXXHO ITpeodpasoBaTs Apobh myall
a
1) a8 2) ad 3)a8 4) q~16

Haiigure KopHu ypaBEeHua 4x2 — 20x = 0.

OTgert:

YcTaHOBHUTE COOTBETCTBHE MEXAY rpadpuxaMu GyHKIUHE U GOpMyaaMH, KOTO-

pble UX 3aJaloT.
I'paguru
A) B) B)
Yi ya 1y

e
p—t
R
o
[y
wY
o
\ i
wY

Popmynve
2 2
Dy=-3 2)y=x2-2 3)y =2z Yy=;
A B B
OTBeT
Jana apudmerndeckan nporpeccus (a,): —6, —2, 2, ... . Halinure a,4.

OrgerT:




BAPWAHT 1 : 7

‘ a—2 a—2 “ _
7 l YopocTtuTre BhIpaskKeHUE 5 . T3 3 U HalijuTe ero 3HadyeHWe pu a = 1,5.
| a a” + 3a

B orBeTe 3anumuTe HalleHHOE 3HaAYEHME,

OrtBer:
I 8 Pemure HepasedceTso 2x — 5 < 9 — 6(x — 3) u oupexnesuTe, Ha KAKOM PDUCYHKe
n300pa’keH0 MHOKECTBO €r0 pelIeHu.
1) SAANNNNNNNNG 3) SAANNNNNNNNNS
-4 4
2) e WLLLLLLLLLLL 4) — LIl
4 . —4

Moodynv «I'eomempusn»

B tpeyronsauke ABC yroxn C npsmoii, BC = 2, B
cosB = 0,4. Hatigure AB.
OrBer: .
cl A

10 B oxpykHOCTH C IIeHTPOM B Touke O IIpOBeIeHb] fHUa- A
meTpet AD u BC, yron ABO pasen 80°. Haiinure Benmuu-
my yrara ODC.

Orser: __ rpapg.

11 Huaronans AC napannenorpamma ABCD o6GpasyeT ¢ B c
ero croposamu yrikl, pasasle 35° u 30°. Haitqure 6oib-
mui yroJ napajjiesiorpaMmMma.

OrserT: rpajm. 35

.........

Ha¥ngure niomazs Tpanenuu, 300paKEHHON HA pU-
CYHKe.

oy

Orger:

| et
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14

5]

16

YkaxxuTe HoMepa BEPHLIX YTBEPIKIEHUMA,

1) Ecu yros ocTphlii, TO CMEXXHBIM C HUM YIoJ TaKJ)Ke ABJIAETCA OCTPLIM.

2) duaronanu xBajapaTa B3aMMHO IEPHEHAUKYJISAPHEI.

3) B nyocKOCTH BCe TOYKHM, PABHOYAAJIEHHBIE OT 3alaHHON TOYKH, JIEXKAT HA Of-
HOM OKPY>XHOCTH.

OrBer:

Modynv «Peanvrnas mamemamuxar

Hacesnenue Bpasuiuu cocrasnser 2 -+ 108 uesyioBek, a niomanb eé TeppUTOPUHI
paBsua 8,5 + 106 xB. kM. CKOJILKO B CpeHEM IIPUXOJUTCA KuTeaeil Ha 1 KB. Km?

1) npumepHo 4,25 yesoseKa

2) npumepHO 2,35 yesioBeKa

3) npumepHoO 42,5 yenoBeKa

4) npumepHO 23,5 yesoBeKa

Ha pucyske n3o0pakéH rpaduk U3MeHEHNA aTMOC(HEPHOr0 JABJIEHUS B ropoje
JHcke 3a Tpu xHA. Ilo ropusoHTaN M YKa3aHbl JHU HELEJIU U BPEMSA, IO BEPTHUKA-
JI1 — 3HAYeHHUs aTMOC(EPHOro AaBJeHUs B MHJLIMMeTpax pPTYTHOro crojba. Yka-
JKUTE 3Ha4YeHMe aTMOC(HEPHOIo IaBJeHUs BO BTOPDHUK B 6 yacoB yTpa.

762 -

760 |-
758 -

MM DT. CT.

756 |~
754 |-
752 -

JlaBnenwue,

BTOPHHUK | cpena | yeTBepr

Orser: MM PT. CT.

IIrwecoc, xkoropsiit croun 3500 py6uteitr, nponaérca ¢ 10% - ckuakoi. IIpu mo-
KYIKe 3TOro mbljecoca moKymnaTteas orgay Kaccupy 5000 py6ueii. CKoxbxo pybiei
Cllauy¥ OH JOJIXKEH IOJNYIHUTh?

OTrseT: _ p.



BAPWAHT 1 9

17

20

Kakosa miuna (B Merpax) JeCTHHUILLEI, KOTOPYIO IIPHU-
CJIOHHJIM K JepeBYy, ecJIM BEepXHUH e€é KoHel HAXOJUTCS
Ha BbIcOTe 2,4 M HaJ 3eMJIél, a HUMKHUI OTCTOUT OT CTBO-
Ja nepeBa Ha 1,8 m?

OTser: M.

1,8Mm

Ha pguarpaMMme IpejicTaBJIEeHB! CeMb KDPYIHEHIIMX IO IJIOIIAXU TePPHTODHM
(8 My1E KM2) cTpaH MHupa.

18 1171
16 H
14 Hoioe
12 4
5 o
%10 T : S 9,6 9,5
g o B 8,5
= 8 4 T:7
&
E 6
(=]
E 4 + | 2 § g
A RE e s LR
(5] fost E ] 5] =i
: e
o &, & 2 F o) < &8
1 T T T 1

Kakxoe u3 cirenyoIinux yTBep>XKIeHUHA BepHO?

1) Ilnomans Pocenu 6onsme nnomagu CIITA va 10 Mo KM2.

2) Ilnomaayr Muauu 6ossme muomanu ABCTpaaun.

3) AbranucraH BXOZUT B CeMEPKY KPYIHENIIMX N0 IJIOWAAX TEPPUTOPUU
CTpaH MHpa.

4) ITnomans Tepputopun Bpasuiuu cocrasiseT 8,5 MIH KM2,

B oTBeTe 3anumuTe HOMEDP BHIGPAHHOI'O YTBEPIKACHUA.

OrBer:

Ha skx3amene 20 6uneros, Cepreit e Belyuns 3 us aux. Halinure BepoaATHOCTD
TOTI'0, YTO €My IIONIaNETCSA BHIYYEHHLIN GuIeT.

OTBeT:

B doupme «Yucras Boga» croumocTs (B pybisax) KoJoana U3 3xene306eTOHHBIX
KoJer paccuuThiBaercs no popmyne C = 6500 + 4000 * n, rape n — uwmciio xoJer,
YCTAHOBJIEHHEIX IPX PrIThbe Koyoxana. Ilons3aysick aTod dopmysioi, paccuuraiite
cTouMoOCTh KoJsoxna u3 11 xoJrer.

OTserT:
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MATEMATUKA. 20 TUTTOBbIX BAPUAHTOB IK3AMEHALWOHHbBIX PABOT

21

22

[23]

24

26

Yactb 2

Hpu éwnonnenun sadanuil 21-26 ucnonwvayiime omdenvnuii nucm. Chavana yxaxcume no-
mep 3a0anus, a 3amem 3anuwume ezo peutenue u omeéem. Iluwume wémxo u pasbopuuso.

Modyne «Anzebpa»

2
x +
PemuTte HepaBeHCTBO 3 < 8x+3 1 8.

W3 nyskra A B nyHKT B, paccToAHHE MEXKAY KOTOPHIMH 19 KM, BbINIe) meime-
xox. Yepes nosruaca HaBCTpPeUy eMy U3 IYHKTAa B BeImesa TYPUCT ¥ BCTPETHUJ Ielle-
xoza B 9 KM oT B. TypucCT 1IEJ CO CKOPOCTHIO, Ha 1 KM/4 Gosblielt, yeM nemexos.
HaiiguTe cCKOpOCTh meniexoaa, IieqmIero us A.

IIpm KaKuX OTPHIlATEJBLHBIX 3HAUEHUAX K npamad y = kx — 4 umeeT ¢ napabo-
noit y = x2 + 2x posHO ofHY 06myIo Touky? HaiinuTe KOOPAUHATEI 9TOM TOYKHU U
IOCTPO¥TE NaHHbIE rPa(dUKU B OLHOU cUCTeMe KOODAMHAT.

Modyns «I‘eomempu}i»

IIpamasa AD, nepneHguKyIsApHAsS Mmeguase BM Tpey- B
ronbHUKa ABC, nenutr eé nonosam. Haiigure cTOpoHyY
AC, ecnu cropoHa AB paBHa 4. D

JlaH NpPaBMJILHBEIA BOCBMHYTONLHMUK. JJOKa)<uTe, 4TO
€CJIM €TI0 BEePIIMHEI N10CJEeA0OBATEJIbHO COELUHUTHL OTPE3-
KaMu yepes3 OfHY, TO HOJYIHUTCA KBagpar.

B tpanennu ABCD ocuaoBaune AD BaBoe 6osbime ocHoBaHus BC m BaBoe 60J1b-
me 6oxoBoit croporsl CD. Yrox ADC pasen 60°, cropona AB pasuna 2. Haitnure
IUIONIaAb TPameIuu.
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BAPUAHT 2

Yactb 1

Modyne «Anzebpa»

1 Haiinure 3auenue Berpaxerus 80 + 0,9 + (—10)3.
OrBer:
E OjiHa U3 TOYEK, OTMEUYEHHBIX Ha KOOPDAWHATHOMN NIPAMOI, COOTBETCTBYET UHUCILY
J68 . Kaxas aTo Touka?
A B C D
—e L  m— *—-t '
7 8 9
1) Touka A 2) touxkam B 3) Trouka C 4) Touxka D
-3.4
o (a
3 B xaxoe 13 caeAyIOMUX BhIPaMKeHU MOXXHO IIpeodpa3oBaTh APOOH 5 ?
a
1) a™18 2) a2 8)a’ 4) a6
4 Haiinure xopau ypasrenud 2x2 + 14x = 0.
OrBer:
YcTaHOBUTE COOTBETCTBUE MEXAY rpadukamMuy GyHKIUN U dopmysiamu, KOTO-
phle UX 3aJai0T.
I'paguru
A) B) B)

[
"

y{/ YA yLA
1 s 1
0l 1 /

[=)
-y
8
—
(=]

R

Dopmynve
y=2x-4 2)y=-3 3) y = 2x2 4)y=2x+4
A B
Orser: B
6 Jana apudmeTudecxad nporpeccusa (a,): —6, -3, 0, ... . Haiigure cymmy nep-

BBEIX JIECATH €€ 9JIeHOB.

OTBer:
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MATEMATWKA. 20 TNOBbLIX BAPMAHTOB 3K3AMEHALWMOHHbIX PABOT

10

2a — Tb®
b
b= 12. B oTBeTe 3anuinuTe HaleHHOE 3HAYCHUE.

Yupocturte BbIpakeHue 7b + U Ha¥auTe ero 3HayeHwe npu a = 9,

OTBer:

Pemnre sepaBescTBO 18 — 5(x + 3) > 1 — 7x 1 onpepenuTe, HA KAKOM PUCYHKE
n3obpa’keH0 MHO>KeCTBO ero pernieHuu.

1) PNSNSNRNNN 3) MONNNNNNNNS
-0,5 -1
2) e (WLLLLLLLLL Ly 4) 7707 I IV I
-0,5 -1

Moodyns «I'eomempuan»

B Tpeyronsuuke ABC yroa C npamoii, AC = 8, B

cosA = 0,4. Haiiure AB.
OrgerT: .
cl ] A
A

B oxpysxHOCTH ¢ 11IeHTpOM B TouKe O IIPOBEAEHEI Aua-
meTprl AD u BC, yrosx OCD pasen 30°. Haiigure Beruau-

gy yria OAB.
B
OrserT: rpaj.
C \
D
Hduaronans BD napannenorpamma ABCD o6pasyeT c B c
ero CTOpOHaMH yTJibl, paBHble 65° u 50°. Haiiqure MmeHb- 50°
IIXH yroJ mapajijeaorpamma. 65°
Orser: rpaj.
A D

Haiigure niomank Tpanenuu, 1300pa’kéHHoONM HA puU-
CYHKE.

OTser:
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YxaxuTre HoMepa BePHBIX YTBEP)KJIAEeHUMN.
‘ 1) llenTphI BOMCAHHOMA X OIMCAHHOMN OKPYXHOCTEI PAaBHOCTOPOHHETO TPEYTOJb-
HHUKa COBIAJIAIOT.

2) CymecTByeT KBaJpaT, KOTOPLII He SIBJISAETCS POMOOM.

3) CyMMa yIJIOB OCTPOYTOJILHOTO TpeyroJbHUKa paBHa 180°.

OrBer: .

Modynv «Peanvrnas mamemamuxar

E Hacenenne ®parnuu cocrasiuser 6,3 - 107 yenosek, a nomajb €é TepPUTOPUU
| paBHa 5,5 - 10° kB. kM. CKOJIBKO B cpelHEM IIPUXOAUTCA »xKuUTeeit Ha 1 KB. KM?

1) npumepHo 8,73 yenoBeka

2) npumepno 114,5 yesoBexa

3) upumepuo 87,3 uesoseka

4) npumepno 11,45 uenoBexa

Ha pucyuxe nsobpax€éH rpaduk naMeHeHUs aTMOc(hepHOTO0 JaBJIeHUs B ropoje
JHCcKe 3a Tpu aHA. IIo ropusoHTaNu YKa3aHbl AHU HeJeJIU U BpeMs, 10 BEPTUKA-
JI¥ — 3HAYEHUS aTMOC(hEepHOTo JaBJIeHUs B MUJLJINMETPax pTyTHOTO croJba. Yka-
JKUTe 3HaYeHUe aTMOC(hEPHOro faBJIeHUSA BO BTOPHUK.

762 -
S 760-
g,
s 158~
=
s 756~
2
% 754 -
) 752 :
750 A—
BTOPHHUK { cpena yeTBepr
OrBer: MM PT. CT.
j 16 I Ha6op nosorernern;, xoroperii croun 200 pybieit, mpogaércsa ¢ 3% -t CKUAKOM.

IIpu nokynke aroro Habopa nmoxymarenas oraan Kaccupy 500 py6ueii. CKogbKO py6-
JIell cravYy OH AOJIXKEH IIOJYUYUTE?

Orger: p.
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17

19

20

JlecTHUIY nuviHOM 3 M IpUCJIONUIH K nepeBy. Ha ka-
KO BRICOTE (B MeTpax) HAXOMUTCS BEPXHUH €€ KOHell, ec-
JIY HUOKHAHA KOHEI[ OTCTOUT OT CTBOJIA JAepesa Ha 1,8 m?

Orser: M.

1,8m

Ha auarpaMMme NIpeJCTABJIEHBl CeMb KPYIHEHINTWX IIO0 IJIOIIAAM TEPPUTOPUHA
(8 MmaE KM2) cTpaH Mupa.

18 T 171
16 0
14 H
12 Hi
g L 100
10 T | g 96 95
g coills W ] 85
= g4 : .7
&
H 67
o
L= :
E 4 A = h & E
wid Fial ; g 3 | 33
9 4 8 § ,5 B £t :x
A 1L EE R VEERE 8| 5
[ L = s O 1) <. =E
0  E——— T T T T ]

Kakoe u3 cieAyOImMuX YTBEPKACHUA BepHO?
1) Ilnomaaes ABcTpanuu Ooabime miroman Kuras.

2) Ilnomanes Poccun 6osbine naontagu Bpasuiaum Oosiee uem B BABOE.

3) Ilnomaxas Teppuropun UHauu cocrasisger 4 MIH KMm2,

4) ApreaTuHa BXOJUT B CEMEPKY KPYIIHENNIINX 110 IIJIOINA X TEPPUTOPUM CTPAH
Mupa.
B oTBeTe 3anuninTe HOMEpP BEIOPAHHOTO YTBEPIKAEHUS.,

OTser: .

Ha sxzamene 25 6uneros, Cepreil He BrIyUMJ 3 13 HuX. Ha¥igure BepoATHOCTE
TOTO, YTO EMY ITOTAaJETCs BBIYUEHHEIN Outer.

Orser: .

B ¢pupme «PogHUK» CTOMMOCTS (B py0OJ/IsAX) KOJOAIIA U3 KeJ1e300eTOHHBIX KOJel]
paccuursiBaeTca 0o gopmyJie C = 6000 + 4100 * n, rge n — 4YnCIIO KoJel, yCTAaHOB-
JIEHHBIX IIPM PBITHE Kosoxua. Ilonb3ysacs aToit hopMyJioit, paccunTaiiTe CTOMMOCTD
KoJsoxana us 6 xoJrerr.

OrtBeT: .
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—

23

25

26

Yactb 2

Hpu éwinonnenuu sadanuil 21-26 ucnonvayime omodenvuwvili rucm. Chavana yxaixcume Ho-
mep 3adanun, a 3amem 3anuuiume ezo pewenue u omaem. ITuwwume wémxo u pasbopuueo.

Modynv «Anzebpa»

Pemnre HepaBencTBo (x — 1) - (8x — 5) < 1.

W3 nynkTOoB A M B, paccTossHME MeX Iy KOTOPbIMH 27 KM, BHIIILJIN OJHOBPEMEH-
HO HaBCTpeuy APYr APYry ABa Ieniexojga u Bcrperuauch B 15 xm ot A. Hargure
CKODOCTH Helmexoja, niegmero u3 A, ecjid U3BeCTHO, YTO OH MIEJI CO CKOPOCThIO, Ha
2 xM/4 OosbIIeil, YeM BTOPOU IeInexo/l, ¥ CAEeJIAJ B IYTH I0JIYYaCOBYIO OCTAHOBKY.

2x+1
2x2+ x

k npamag y = kx uMeeT ¢ rpa¢MKOM POBHO OZHY OOIIYIO TOYKY.

IlocTpoiiTe rpaduk pyHEKOUY Y = ¥ OIIpeJeJINTe, IPH KAKUX 3HAYEHUAX

Moodyne «I'eomempus»

B rpeyroasauke ABC yrie A u C pasasl 20° u 60° co- B
orBeTcTBeHHO. Haiigure yrosx mexay Boicotoit BH u 6uc-
cexTpucoit BD.

A 25— C
B nmapannenorpamme ABCD Touku E, F, K, u M ine- B F
JKaT Ha ero CTOPOHAaX, KaK IIOKAa3aHO HA PUCYHKe, IIPH-
yéMm AE = CK, BF = DM. Hoxkaxure, uro EFKM — na- K
paJuIeIorpaMM. E
A M

Menuana BM tpeyronbHuka ABC ABiIseTCS AUAMETPOM OKPY’KHOCTH, IIepece-
Karome cropory BC B eé cepequne. [iauna cropounl AC pasra 4. Hailigure paguyc
OIINCAHHO! OKPYKHOCTM Tpeyroiabauxka ABC.



MATEMATUKA. 20 TUNOBbLIX BAPUAHTOB IK3AMEHALMOHHbBIX PABOT

BAPUAHT 3

Yactb 1

Mooyne «Anzebpan

5,6 -0,3
0,8

Haiigure 3HaueHMe BEIpaKeHUA

Orger:

Ha xoopauHaTHON NpsAMOYt OTMEUEHB! YMCJIA X U I.

)]
T

X 0 y

I
-

Kakoe 13 nprBef€HHBIX YTBEPIKAEHA HEBEPHO?
Dxy<0 3) x2y >0
2)y—x<0 4)x+y>0

3HaueHNEe KaKoro U3 JaHHBIX BBIPAMKEHUH sABJIsieTCs Hanbosbuimm?

1) J11 3) J2 - /5

JA

G 4) 2./3

2)

Pemure ypaBuenue 2 — 3(2x +2) = 5 — 4x.

OTgeT:

YcTraHOBUTE COOTBETCTBYE MEXY rpaduramMu GyHKUMI U dopmMysiaMu, KOTO-
pble UX 3aJaI0T.

I'paguru
A) b) B)

yl/ yir y
/| /1)

Dopmy.nve
1)y=_71c 2)y=4— x2 3)y=2x+4 4)y=«/3_c
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[6]

10

T'eomerpuueckas nporpeccus (b,) sanana ycnosuamu: by, =4, b, . ; = 2b,. Hair-
nure by.

Orser:

xyty?  3x
15x xty
y="7,5. B orBeTe 3anumunuTe HalJeHHOE 3HAYEHUE.

YuopocTuTre BhIpa)keHUue ¥ HaWaWUTe ero 3HaueHwe npm x = 18;

Orger:

Ha xakom pucyHke n306pakeH0 MHOKECTBO PellleHNil HepaBeHCTBa

x2—4x +3>0?

1) N o Lliiily 3) Gl
1 3 1 3
2) —_— ALl Ly 4) e QLLLLLLL L L L
1 3
Modynv «I'eomempusn»

Ha npsawmoii AB B3saTa Touka M. JIlyu M D — 6uccexr- C
puca yrina CMB. UsBecTHO, uTo £ DMC = 48°. Hatinure D
yron CMA. OrBer gaiiTe B rpagycax. .

OrBer:

A M B

IenTpanbrniit yron AOB onupaetrca Ha xopay AB
nnusHo# 6. IIpu aTom yron OAB pasern 60°. Haiinure pa-
AUYC OKPYIKHOCTH.

OrserT:

60°
6

AN __—~—8B
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11 Haiigure miomans nmapajiensorpamma, n3o0pakeéH- 13

5
HOTO Ha PUCYHKe. e /

12 3

OrsBer:

12 Haitgure Tanrenc yria B tpeyroasuuxka ABC, u300-
Pa*XE€HHOI'0 HAa PUCYHKeE.

OrtBerT:

13 YkaxkrTe HOMEpa BEPHLIX YTBEPIKIECHUIH.

1) CymecTByeT KBajpaT, KOTOPEIi He SABJISETCS IPSIMOYTOJILHUKOM,

2) Ecin gBa yrsia TpeyroJsHMUKAa PABHBI, TO PABHEI U IIPOTUBOJIEIKAIE UM CTO-
POHEI.

3) BEyTpeEHNE HaKpeCT Jerxalie yrisl, o0pa3oBaHHble ABYMS IapaJljieIbHbI-
MU OPAMBIMH U CEKYIIEeil, paBHEI.

OrseT:

Modyne «Peanvnas mamemamura»

14 CrynerTka IlBeTkoBa BeIe3»kaeT u3d Hapo-@omuncka B MOCKBY Ha 3aHATUS B

yHuUBepcUTeT. 3aHATHA HaunHaoTesa B 9:00. B rabiune npuBeleHO pacIUCAHHUE YT-
PEHHUX 3JeKTponoe3noB ot craHnuu Hapa no KueBckoro Bok3ana B Mockse.

Ornpasnenue or cr. Hapa IIpu6rrTe Ha KMeBcKuil BOK3aa
6:17 7:13
6:29 7:50
6:35 7:59
7:05 8:23

IIyTs OT BOK3ajIa N0 YHUBEDPCHUTETA 3aHHUMaeT 45 MUHYT. YKa)KuTe BpEMA OT-
npasJIeHus OT craHuu Hapa caMoro mos3gHero u3 3JeKTPOM0Oe30B, KOTOPLIe IO~
XOOAT CTYAEHTKE. o

1)6:17 3) 6:35
2) 6:29 4) 7:05
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[15]

[18]

Ha pucynxe nzobpaxkéH rpaduK N3MeHEHUs aTMOC(HEepPHOro AaBJIeHUSA B ropoje
JHcke 3a Tpu gHA. [0 ropu3oHTaNK YKa3aHLI JHU HeJeJIX U BpeMs, II0 BepTUKa-
JIM — 3HAUYEHUs aTMOCHEpHOro AaBJeHUA B MHJJIMMETpPAX PTYTHOro crojba. Yka-
JKUTe HauboJblllee 3HaAUEHNEe aTMOCHEePHOro faBJIeHus (B MM PT. CT.) BO BTOPHUK.,

762 vengen ; ....‘E.. :, : fetegemmesessepesraensaspanerannnn,
. . --a.--.‘g--.-..-:r i .-7
£ 760 § N S v
QR S N S ; ;
B T58 b -
5 S TSN S S e N
B BB bbb NN L
Q
= ]
3 754
&
q 752 N N T

750

BTOPHHUK cpena ueTBepr

Orser; .

Ans60oM, KoTOpHI#t cTona 120 py6ieit, npomaércs ¢ 25% -# ckuakoit. Ilpu no-
KynKe 5 TaKUX aJab00MOB IMOoKynareab oTaan Kaccupy 500 pybaeir. CkosbKo py6-
Jell coayu OH AOJIXKEH HOJAYYUTEL?

Orser: p.

Ot cTronba K oMYy HaTAHYT nposox aauuoi 10 M, Ko-

TOPBIH 3aKPEIJIEH Ha CTEHE J0MAa Ha BBEICOTE 3 M OT 3€MJIH
(cM. pucyHOK). Brruuciure BoicoTy cronba (B merpax), 4
ecJIX pacCTOsIHME OT AOMAa A0 ¢T0j6a paBHO 8 M. 10m 4
?
Orser: .
3m
8mMm

Ha pumarpamMme IpefCcTaBJIE€HO pacIpefieleHHne KOJUJYecTBa II0Jb30oBaTeseil He-
KOTOPOM COIIMAJBHOM CEeTH II0 CTpaHaM MHpa. Bcero B 3TOH CONMAJBLHOM CEeTH
9 MJIH IOJIB30BATEJIEH.

Bpasunus

ApresTuHa

Ilaparsai

I pyrue crpasbl
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19

20

21

22

[23]

Kakue 13 cieyOmux yTBEPKACHN HEeBePHEI?

1) nonn3oBareneit us Ilaparsass MeHbIIe, 9€M IIOJIb30BaTeeH M3 APreHTHHEI.

2) mosb3oBaTeN e n3 APreHTHHEI GOJIbIIe YeTBEPTH OGIero YKcia moab3oBaTe-
JIeH.

3) nonssoBareseit n3 Ilaparsas Gossme, yeM IOJb30BaTeNeH U3 DUHIAHIIN.

4) mosnbzoBareneit n3 Bpasuauy MeHbIne 4 MUJIJIMOHOB.

B oTBeTe 3aIMINUTE HOMEPA BLIOPAHHLIX YTBEPIKIACHUM.

Orser: . .

B nppxBEBRIX rOoHKax yuacTByioT 13 cmoprcmeHoB n3 Poccuu, 2 cnoprcmena us
Hopseruu n 5 cmoprcmenoB u3 IlIsenuu. Ilopsafox, B KOTOPOM CIOPTCMEHE! CTap-
TYIOT, onpezgeisiercs >xpebuem. Haligure BepOATHOCTHL TOro, 4TO IEepPBHIM OyzeT
CTApTOBATH CIOpPTCMEH 13 Poccun.

OTser: .

B dpupme «3IX, npokauy!s CTOMMOCTH ITOE3JKHM Ha TaKCH (B PyOJIsIX) PACCUHUTHI-
BaeTrcs no ¢popmyne C = 150 + 11 - (¢t — 5), rome t — AIUTEIHLHOCTh NOE3IKU, BBIpa-
)keHHaa B MuHyTax (t > 5). Ilons3yscek sToit hopmysoit, paccuuTaiiTe CTOUMOCTD
16-MUHYTHOM ITOE3AKH.

OTBerT: .

YacTtb 2

Hpu evinonnenuu sadanuii 21-26 ucnonvayime omdenvhvil rucm. Chavana ykaxume no-
Mmep 3a0anus, a samem 3anuwume ezo peutenue u omeem. ITuwume wémxo u paszboprueo.

Modynv «Anzebpa»

p y—x=-5,
elINTe HEPABEHCTBO {2 _ o xy—y? =117.

Ha nocT ry1aBel aIMUHHACTPAMH IOPO/IA IPETEHAOBAJIO TPHU KaHauxara: AHape-
eB, Bopucos, Bacunres. Bo Bpems Bri6opos 3a BacuinseBa 65110 oTaso B 1,5 pasa
0oJbIIE T'OJIOCOB, YeM 3a AH/peeBa, a 3a Bopucosa — B 4 pasa 6osble, yem 3a AH-
npeeBa 1 BacuineBa BmecTe. CKOJIBLKO IIPOIEHTOB I'OJIOCOB OBLIIO OTaHO 3a mobequ-
Tensa?

y=%,ecnnx>1,

IlocTpoiiTe rpaduk GyEKONHA U onpejenuTe, IpU KaKux

x2+4x,ecrux <1

3HAUYEHUAX ¢ NpAMad Yy = ¢ OyaeT mepeceéKaTh IIOCTPOEHHEIM rpaduK B TPEX TOY-
Kax.
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Modynv «I'eomempusn»

_3__41 N3 Touxkm A OpoBeieHbI IBE KacaTeJbHbIE K OKPYKHO-
' cTu ¢ meHTpoM B ToukKe O. Hajligure paguyc OKPysXKHOCTH,
eCJIM yroJI MeXKy KacaTeJIbHEIMU paseH 60°, a paccrosHue
ot Touku A 50 Touxu O pasHo 8.

A
25 Ha cropore AC Tpeyronsuuxa ABC Bri6paHbl TOuku D 1 B
E rax, uro orpe3xu AD u CE pasam (cM. pucyHOK). OKasa-
JIoCck, uTO oTpe3ku BD u BE ToxXe paBHEI. JJoka)XuTe, 4TO
TpeyronbEUK ABC — paBHOOEeIpEHHLIH.
A— D I ¢
26 Menunana BM u 6uccexrpuca AP rpeyroasauka ABC nepecekaioTcs B Touke K,

ZnuHa cTopousl AC BTpoe GoJbine AJIUHE! CTOPOHEI AB. HalguTe oTHOIMEHUE ILJIO-
maay TpeyronsHuKka AKM K maomany YyeTeIlpéxyroabauka KPCM.
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BAPUAHT 4

Yactb 1

Modynv «Anzebpa»

1 HaiinuTe 3HaueHWE BLIDAYKEHU S l,_i%é_)é .
Orger:
2 Ha xoopamEaTHO IPAMOM OTMEYEHBI YHUCJIa X U Y.
® —e
x 0o ¥

Kakoe U3 NpHUBeIEHHBIX YTBEPKACHI HEBEePHO?

1) x2y >0
2)xy <0
3)x—-y>0
4)x+y<0
3 3HaueHVE KaKOro M3 JAHHLIX BRIPAXKEHUH ABJsgeTcd HAau6OoMbIIM ?
1) 2./6 2) < 3) /26 13- 7
4 Pemure ypasgenue 1 — 2(5 — 2x) = —x — 3.
Orser:
[5 I YcTraHOBUTE COOTBETCTBHE Me)XAYy rpadbuxkamMm QyHKOUHA u GopMyiaMu, KOTO-
' phEIe UX 3a/aI0T.
I'paguru
A) B) B)
7 7 YA

o
[
rY
=
-
®
RY

Dopmyasvt
2y = Jx Yy=2x—4 4)y=x2-4

K
K~

Il
8 =

OTBer:
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l_—f__| T'eomerpuueckasd mporpeccus (b,) sagana ycmosuamu: b, = -1, b, ., ; = 2b,.

Hasgure b,.

OTBerT:

2—ab .
- YuopocTuTre BbIpaXEHUE l% - 4 Sba M HaMuTe ero 3HadeHue npu a = 19;

b= 8,2. B oTBeTe 3anuinuTe HalJleHHOE 3HAUEHHE.

Orser:
8 Ha xakom pucyHKe 1300pakeHO0 MHOXKECTBO PEIIEHUHN HepaBEHCTBA
x2-4x+3<0?
1) M .’//////> 3) __._#AZZA‘___)
1 3 1 3
2) —— QL L L L g 4) e QLLLLLLLLLL Ly
3 1
Modyne «I'eomempusn»
9 Ha npamoii AB B3saTa Touka M. JIlyu M D — 6uccexTt- C
puca yrina CMB. UssectrO, uTo /. DMC = 31°. Hafigure
yroa CMA. Orser paiiTe B rpajycax. D
OTBer:
A M B

IenTpansaslit yron AOB onupaercs Ha xopay AB
TaK, uro yroa OAB pasen 60°. Halijure AIuHY XOpABI
AB, ecnu painyC OKPYKHOCTH pPaBeH 7.

Orser:

60°

AN ___—~—B
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11

12

13

Haiigure noomans mapasienorpamMma, M300paskéH-
HOT'O Ha PUCYHKeE.

OTser:

12 13

Haitgure Tanrenc yria A rpeyroasauxka ABC, n3006-
Pa’K€HHOTO Ha PUCYHKe.

OTrser: .

YKa)xuTe HoOMepa BEPHBIX YTBEP KIEHUM.

1) CymecTByeT NpAMOYTOJILHUK, KOTOPBIM HEe SABJISETCS IapaJijieIorpaMMOM.

2) TpeyroasHuK ¢ yraamu 40°, 70°, 70° — paBHOGEpEHHEIHA.

3) Ecsiu u3 Touku M IpoBEJeHE! IBe KacaTeJbHble K OKPYKHOCTH, A 1 B — Tou-
KM KacaHudA, To oTpe3ku MA u M B paBHEI.

OTser:

Modynv «Peanvras mamemamura»

14

CryneHTKa PuankKosa Bele3kaeT u3 Hapo-Pomumacka B MoCcKBY Ha 3aHATHUA B
yHUBepcureT. 3aHATHUA HaunHaoTea B 8:30. B rabimne npuBeseHo pacnucanue yT-
PEHHUX 3JeKTpoIroe3nos oT cranmuu Hapa no Kuesckoro Boksana B Mockse.

Ornpasaenue or ct. Hapa IIpu6niTe Ha KMercKHi BOK3AX
6:17 7:13
6:29 7:40
6:35 7:59
7:05 | 8:23

IIyTe oT BOK3asa g0 yHuBepcuTeTa 3aHmmaeTr 40 MHUHYT. YKaKUTe BpEMs OT-
npasyieEns ot crarnuu Hapa camoro mosgHero u3 sjeKTpPONoe3Z0B, KOTOPLIE MOA-
XOJAT CTYZEeHTKeE.

1) 6:17 3) 6:35

2) 6:29 4) 7:05



BAPUAHT 4 25

Ha pucynke n3o6pakéH rpaduk naMeHeHUsa aTMOC(hEPHOTO NaBJIEHUS B ropoje
OHcKe 3a Tpu AHA. [1o ropusoHTaNy yKa3aHbl JHUA HEAENY, 110 BEPTUKAIN — 3HaYe-
HUS aTMOC(EPHOr0 JABJIEHUS B MUJJIMMETPax PTYTHOrO crojiba. YKa)kuTe Ha-
ubosbmee 3HaUeHNE aTMOC(EPHOro AaBiaeHUs (B MM DT. CT.) B CPERy.

762 ey ——
760 - I gt
TE8 -ifererreivnnn.

756 |-

754 -

BTODHHK | cpena YeTBepr

752 ..

Hasienue, MM pT. CT.

750

OTger:

[16 I Hab6op ¢dnomacrepos, xkoropsiir crous 160 pybneit, npoxaérca ¢ 25% -it ckux-
Koii. IIpr nokymnke Tpéx Takux HaGOPOB IOKyHnaTeas organ xaccupy 500 py6ieit.
CrousbKo py0aeil cqauy OH JOJIMKEH IOJYYUTE?

OrBer: | p.

17 OT cronba K qOMYy HATAHYT IIPOBOJA AJIHHOK 13 M, KO-
TOPBIN 3aKpeNJIEH Ha CTeHe A0Ma Ha BLICOTE 4 M OT 3eMJIH
(cM. pucyHOK). Brrumciure BeIcOTY cTon0a (B meTpax),
€CJIM pacCTOssHMe OT JoMa A0 cToJyba paBHO 12 M. 13m

.

Orser: .

4Mmp

12m 2

18 Ha puarpaMme mpencTaBieHO paclIpefesieHHe KOJIWYecTBa ITOJIb30BaTeseld He-
KOTOPOH COIMAJIbHON CeTH II0 CTpaHaM MHpa. Bcero B 3TOH COIMAanNbHOM CeTH
9 MJIH nIOJIBL30BaTEJICH,

Bpasunusa

Apresrnua

ITaparsau

Jdpyrue cTpagsl
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19

21

22

23

Kakue 13 ciaenyromux yTBepKACHUN HEBePHELI?

1) ITons30BaTeneit u3 ApreHTuHsI Oosbire, yeM ImoJab3oBareseit us Ilaparsas.

2) ITons30BarTeneit 13 ApreaTuHBI 60JILIIE YeTBEPTH OGINero 4ucjia nojabL3oBaTe-
Jeu.

3) ITonpzoBareneit n3 Ilaparsas Gosblre, yeM IOJIbL30BaTe e 13 DCTOHUM.

4) ITonsazoBareneit n3 Bpaszuianu OoJble 8 MUJIXOHOB.

B orBeTe 3anumuTe HOMepa BRIOPAHHBIX YTBEPIXKACHUM.

OtrserT: .

B nppxHEBIX rOHKax yuyacTByior 11 cnmoprcmenoB u3 Poccum, 6 cmoprcmesa us
Hopseruu u 3 cnoprcmena us IlIsenmuu. ITopsoK, B KOTOPOM CIIOPTCMEHLI CTAPTY-
10T, onipesensieTcs Kpebmem. Haligrre BEpOATHOCTH TOrO, YTO IIEPBEIM GyaeT crap-
TOBaATh cIropTcMeH u3 Poccum.

OTseT: .

B dupme «Ix, npoxauy!» cTOMMOCTB MOE3KM HA TaKcH (B PyOJIsX) pacCUUTEHI-
Baercsa no gopmyse C = 150 + 11+ (¢ — 5), rne ¢ — AIUTENBHOCTH II0E3QKH, BBIpa-
sKeHHasa B MuHyTax (¢t > 5). Ilonsaysacs sToir hopmyaoit, paccuuTaiTe CTOUMOCTD
14-MUHYTHOM’ II0E3AKH.

OrserT: .

YacTtb 2

Hpu eévinonnenuu 3adanul 21-26 ucnonvayiime omadenvnvili aucm. Cnavana yxaxume Ho-
mep 3adanus, a 3amem 3anuutume ezo peuienue u omeem. Iuwume wémxo u pasbopuueo.

Modynv «Anzebpa»

y—2x=6,

Pemure cucreMy ypaBsHEHUHA 22— xy +y? = 12.

Ha mocT riiaBel afMUHEUCTPAIIMH I'OPO/ia IPETEHI0BAJIO TPH Kauauaara: Jlypas-
Ja1éB, 3aiineB, IBaHoB. Bo Bpemsa BribopoB 3a ABaHOBa 651JI0 OTZaHO B 2 pasa 60JIb-
e roJIocoB, ueM 3a JKypasii€Ba, a 3a 3aifniesa — B 3 pasa 6oasbitie, yeMm 3a JKypas-
Jésa u BanoBa BMecTe. CKOJIBKO IPOIIEHTOB I'0OJIOCOB OBIJIO OTAAHO 3a mobemu-
Teasa?

y=-—~2,ecnnx<—1,

ITocrpoiite rpaduk pyHKITUNI U olpejneauTe, IPpHA Ka-

x2 — 4x, ecim x > —1

KHUX 3HAUEHUAX ¢ OpaAMasa y = ¢ OyZeT mepecekaTh IOCTPOEHHBIN rpaduK B TPEX
TOYKAaX.
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Modynv «I'eomempusa»

24

25

26

W3 TouKu A npoOBeAEeHEI ABE KacaTeJbHBIE K OKPYYKHO-
cTu ¢ ueHTpoM B Touke 0. Halfiagure paguyc OKpy»KHOCTH,
€CJIM YyroJI MeK/Ay KacaTeJbHbBIMU paBeH 60°, a paccTosHue
oT ToYKu A 10 Touxku O paBHO 6.

A
Ha cropore AC tpeyronsaunka ABC BeIOpaHEI TOUKH D B
u E Tak, gro orpe3ku AD u CE pasHbI (cM. pucyHOK). Oxa-
3aj10ch, 4TO yriabel ADB u BEC Toxxe paBHEul. [lokakure,
4TO TpeyroinbHUK ABC — paBHOOEeIpPEHHBIN.
] H
ATTD E '+ C

Memunara BM u 6uccexrpuca AP rpeyroabuuka ABC nepecekaiorcsa B Touke K,
aiuHA cTopoHbl AC BTpoe GoJibIe NJIUHEI CTOPOHEI AB. HalifuTe OTHOMEHHNE ILIIO-
maxu dyeTeipéxyroabanka KPCM x mionianu TpeyroabEUKa ABC.
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BAPUAHT 5

Yactb 1

Modyns «Anzebpa»

- 2,8 0,3
1 HaitgaTe 3BaueEne BRIpAYKeHNA 07
’
OTBer:
2 Ha xoopzauBaTHOA OPAMOI OTMEUYEHB! uucaa a u b.
® } r ot
b 0 a

Kakoe u3 npuBeIEHHBIX YTBEePKACHUI HeBepHO?

1)ab<0 3)a+b<0
2)a-b>0 4) a?b >0
3 3HaYeHHe KaKoro U3 JaHHBIX BHIPDAKEHUH SABIAETCA HAMMEHBIIUM ?
1) J17 2)3./2 3 2 /3 - J5
4 Pemnre ypasrernue 8 — 5(2x — 3) = 13 - 6.
OrsBer:
[5 I ¥YcraEOBHATE COOTBETCTBHE MEXAY rpadbukamMm GyHKOuA 1 popmyraMu, KOTO-
' phle UX 3a/al0T.
T'paguru
A) B) B)
Yi y y
J \ v/
ol 1 x 0] 1 x 1
/ 01 %
Dopmyavt
Ny=x2+4 y=-2x+4 3)y=.Jx 4)5,=_.;1E

A B B

OTger:
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29

6

b,

l'eomeTpuueckasa nporpeccus (b,) saxana ycnopuamua: by, = —128, b, , ; = -:15

Haitgure by,.

OrgerT:

x2—xy 4y

YupocTuTe BhIpajKeHHNe ¥ HauauTe ero 3HadeHue up4 x = 7,8;

12y x—y

y=17. B oTBeTe 3anMmuTe Hal/leHHOE 3HaYEHYE.

OrseT:

Ha xaxoM pHCyHKe N306paKeHO MHOYKECTBO PellIeHUH HepaBeHCTBa

x2-383x-4<0?

1) e QLLLLLLLL L L 3) 977777777 S——

2) NSNS 75777 4) — il

Mooynv «I'eomempusn»

Ha npsamoit AB B3aTa Touka M. JIlya M D — 6ucceKkr-

puca yrina CMB. U3BectHO, 9To ZDMC = 81°. Haitgure D

yrox CMA. OrBeT faiiTe B rpajgycax.

10

Orger:

IenTpaneeeiii yron AOB onupaercsas Ha xopay AB

anwHOo# 5. Ilpu arom yroax OAB pasen 60°. Haitnure pa-

IHUYC OKPY>KHOCTH.

OTseT:

60°

AN____——B
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11 Haigunre miomans mapajiesorpaMmma, nu300paKeH- 13 . /
HOI'O Ha PUCYHKE. [
prcy 12 8
Orser: .
12 Haiigure ranreuc yria B Tpeyroabauxa ABC, uzob- B
PAXEHHOTO Ha PUCYHKE.

OTgerT: .

13 YKaxuTe HOMepa BEPHBIX YTBEPKICHUMA.
1) CymecTByeT poM0, KOTOPBIH HE SIBJISETCSA KBAaJpPATOM.
2) Ecam nBe CTOPOHBI TPEYyroJIbHHKA PaBHBI TO PABHEI X IIPOTHUBOJIEIKAIHE MM

YIJIBL.
3) KacaTesbHada K OKPYKHOCTH ITapajljieibHa PAguyCcy, IPOBEJEHHOMY B TOYKY
KacaHUsd.
Orger: .
Modyns «Peanvnas mamemamuxa»
14 | Crynent IlerpoB Brres:kaer u3 Hapo-Pomuncka B MOCKBY Ha 3aHATHUS B YHU-

BepcuTeT. 3aEATHA HaunHalores B 9:00. B Tabiune npuBeeHo pacnucaHue YTPEH-
HUX 3JIeKTpornoe3noB oT cTaunnuu Hapa 1o Kuesckoro sox3asia B8 Mockse.

Ornpasaenue ot cr. Hapa IIpu6rrTue Ha KueBckuit BOK3axa
6:35 7:59
7:05 8:15
7:28 8:30
7:34 8:57

IIyTs OT BOK3ana n0 yHuBepcurera 3anumaer 40 MuHYT. YKa)KUTEe BpEeMsA OT-
nIpasjJeHHud OT CTaAaHIINHU Hapa CaMOTI'0O IIO3gHEero N3 3JIeKTPOInoe30B, KOTOPLIC IIOA-
XOJAT CTYAEHTY.

1) 6:35 3) 7:28

2) 7:05 4) 7:34
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15

(16

18

Ha pucynke n3obpakéx rpadux usMeHeHUA aTMOC(HEPHOT0 aBJIeHUA B FOPOJe
JHcKe 3a Tpu AHA. 110 ropu3oHTaNN YKA3aHEI JHU HeJeIH, 110 BepTUKAJII — 3Haye-
HHUA aTMOCHEPHOro JaBJeHUsA B MHJIIMMETPax PTYTHOrO crojiba. YKaKuTe Ha-
VMeHbIIlee 3Ha4YeHne aTMochepHOoro faBjieHus (B MM DT. CT.) B YeTBepr.

762 Y ; : : e H 3 v

760 PO PR SRR ........g § .....

758 . OIS ! ..; ..................

o7 00 VU VO SO
754 - N7 A i ]

N\ 7R N A
752 - ~ W SO S N § i 1

.........

IaBieHue, MM DT. CT.

750

BTOPHHK | cpena | YyeTBepr

OrserT:

Ha6op pyuex, Koroprrit croun 80 py6uieit, npogaérca ¢ 25% -it ckuakoi. Ilpu
IOKyINKe 4 Takux Ha6opoB noxkynareasb organ xaccupy 500 pybueit. Ckoasko py6-
JIeH caaduy OH JOJIYKEH HMOJIyYHUTh?

Orser: p-

Or cronba K AOMY HATAHYT IPOBOJ AJNUHOHK 15 M, KO-
TOPHIN 3aKPEIJIEH Ha CTeHe JIOMa Ha BBICOTE 3 M OT 3eMJIA
(cMm. pucynok). Brrumcsute BRIcOTy croJba (B MeTpax),
ecJIX paccTOsSsHHe OT joMa o cToJiba paBHO 12 M. 15M

OTBerT: .

3M
12m

Ha paumarpaMme IpeACTABIEHO pacUpE[esIeHNE KOJHYEeCTBA IO0Jb30BaTesel
HEKOTOPOH COmMMAaNIbHON ceTH o cTpaHaM Mupa. Bcero B 3TOM conyanbHOM CeTH
12 muH nosb3oBaTeiei.

Bpasunusa

ApresTunHa
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21

22

23

Kakoe u3 ciaexymomux yTBepKAeHNN Hesepuo?

1) nosnp3oBaTeseir 3 ApreHTHHEI 00JIblIIe, YeM HoJib3oBaTesied u3 JINTBEI.

2) monp3oBaTesiei n3 ApreHTHHBI 00Jble TPeTH ODIIero Yycia moJb30BaTes e,

3) noabaoBaresneit u3 Ilaparsasa 6oibie 3 MUJIJIIMOHOB.

4) nonb3oBaTesieit u3 Bpasuiuu GoJbine, YeM U3 BCeX OCTAIBHBIX CTPAH, BMECTE
B3ATHIX.

B orBeTe 3anumuTe HoMep BHIOPAHHOI'O YTBEPIKAEHUS.

OTBer: .

B nBIKHBIX TOHKAX YYacTBYIOT 7 ciopTcMeHOB u3 Poccum, 1 ciopremer us Hop-
Berum u 2 cunoprcmena u3 Illsenuu. ITopAfOK, B KOTOPOM COOPTCMEHELI CTAPTYIOT,
onpenensercsa xpebuem. Halijure BEpOATHOCTD TOTO, UTO CIIOPTCMEH U3 HOpBeI‘HH
OyzeT cTapToBaTh IIOCJIETHUM.

OTBer: .

B ¢upme «Ix, nmpokrauy!» cTOMMOCTL mOe3gKM HA Takcu (B pybasx) paccuum-
TeiBaeTcA no ¢popmyne C = 150 + 11 - (¢ — 5), rae t — AIUTEJSLHOCTD II0€30KH, BbI-
paKeHHas B MUHYTax (t > 5). Ilons3ysce sToit popmys1oii, paccuuTaiiTe CTOMMOCTD
13-MUEYTHOM! DOE3AKMH.

Orser: P.

Yacrtb 2

ITpu évinonnenuu sadanuti 21-26 ucnonvsyiime omdenvruiii nucm. Cravana yKaxcume Ho-
Mmep 3adanun, a 3amem sanuwume ezo peurenue u oméem. IMuwume wémxo u paséopuueo.

Modynv «Anzebpa»

x+y=2,

Pemure cucTreMy ypasHeHHH 2x2 + xy + y2 = 8.

Ha mocr ry6epraropa o61acTi IpeTeHZOBAJIO TPU KaHEAUAATA: 'aBpHIIOB, Jmur-
pues, Eropos. Bo spema BeIGopos 3a [IMurpuesa 66110 OTAAHO B 3 pasa MEHbIIE Io-
JI0cOB, YeMm 3a I'aBpmiosa, a 3a Eroposa — B 9 pasa 6onsmie, uem 3a I'aBpuiiosa u
HAmutpuesa Bmecre. CKOJIBKO IPOIEHTOB IOJIOCOB GLLIO OTXAHO 3a moGexuTesna?

. -3 ,ecmax 2 1,
ITocTpoiiTe rpadpuk byHKnUM Yy = x U ompepesinuTe, IIPH Ka-
—x2 - 4x,ecmm x < 1
KUX 3HAYEHWAX C OpaAMas y = ¢ Gyger mepecekaTh IOCTDPOEHHBIH rpaduK B TPEX
TOUKAaX.
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24|

25

M oayni, «'eomempusn»

M3 ToukMu A OpoBeJeHE! IBe KacaTeJbHble K OKPYKHOCTH
c nentpom B Touke O. Halijute paccTosHMe OT TOYKHA A IO
touxku O, ecIU Yoyl MeXAy KacaTeJIbHEIMHU paBeH 60°, a pa-
JUYyC OKPY>KHOCTH paBeH 8.

A
Ha cropone AC tpeyronsauka ABC BeiOpass! Touku D u B
E raxk, uro orpe3ku AD u CE paBubi (cM. pucynox). Oxaza-
JoCh, 4To yrabsi AEB u BDC Toxxe pasubl. J[lokaskure, 4TO
TpeyroabHuK ABC — paBHOOEIpPEHHEBIMA.
L | C
A T D E T

Mepuana BM u 6uccektpuca AP Tpeyronsanka ABC nepecekarorcda B Touke K,
JauHa cTtopoHbl AC BTpoe OoJibinie AJIMHEI CTOPOHBI AB. HalijuTe OTHOIIEHME ILJIO-
maau TpeyroabHuka BKP K momanu tpeyroiasauka AMK.
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BAPUAHT 6
Yactb 1
Moodynv «Anzebpa»
1 Brraucaure: 20 - (—0,1)3 - 8 - (-0,1)2 + 1.
OTger:
2 Kaxomy u3 ClleAyIOI[MX YHCeJ COOTBETCTBYET TOYKA, OTMEYEeHHAas Ha KOOPAU-

HATHOI IpAMOM?

n%

OTsBer:

} } } } } —+—o—+ } } } +—»
o 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
4 5 1
2) 9 3) o 4) o

[3 | Haiigure 3HaUEeHNE BLIPAKEHN A 3.2 :./5 4.10.

|Z| Pemure ypasrerue 20 — x2 = 11.

OrserT:
5 Ha pucyrke n3o6pakeHns! rpabuky GyEKOUE Buga y = ax? + bx + ¢. Ycranosu-
T€ COOTBETCTBHE MeXAY rpaduxkamMu QyHKIUN U 3HaKaMu KO3(DPUIIUeHTOB a U C.
IT'PADOUKNA
A) B) B)
Y Yi i
\
0 * 0 *
0 x
KO9PPUITUEHTHI
1)a>0,¢>0 2)a>0,c<0 3)a<0,¢>0 4)a<0,c<0
A B

OTgerT:
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. 25 .
El Ilocseposatensrocts (b,) 3axana popmysoit b, = i1 CKOJIBKO 4JIEHOB 3TOM

mocJenoBaTeJabHOCTH 6osbme 17

Orser:
7 Hajiigure 3HaYeHU S BEIPAMKECHUAS (———-——‘2’ + 8b —l) to7 —nopu a=0,2,b= JT+17.
a“—3ab a 3b—a
Orger: |
[E Ha xaxom prucyHKe n300paXeHO MHOYKECTBO PEIlIeHUH HepaBeHCTBa

6 — 6(x —3) > 2(x + 1) — 10.

1) S S S S 3) L L
. -4

4

2) AN\ g D EEANNNNN\ W .
4 —4

Modynv «I'eomempusn»

9 B rpeyroannuxe ABC yron A pasern 32°, yroxn c
C pasen 74°. Ha nponosskeHun cTopoHsl AB ot-

J0xeH orpe3ok BD = BC. Haniaute yroa D Tpe-

yronsauKa BCD. OTser faiTe B rpajgycax.

Orger: . B

10 B vermipéxyronsauk ABCD BOnucasHa OKPYK- D
HocTh, AB = 8, CD = 30. Hanngure nepumerp ue-
THIPEXYTOJILHUKA.

Orger: . ) C

[11 | Haiigure miomazns Tpamenuu, u300paskéH- 7
HOI Ha PHCYHKeE.

OrserT:
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Ha xieryaroit 6ymare ¢ pasamepom KjaeTKH 1 cm X 1 cm
us3obpaxén yroa. Haligure ero Tauresc.
Otser: . Ulem
13 Kaxue u3 ciaeqyiomux yTBEPKACHUN BepHBI?

1) JIro6nle fBe NpAMEIE UMEIOT HEe MeHee OJHOU 00Imeil TouKu.

2) Ecanu npu nepeceyeHUH ABYX NIPAMEBIX TPeThell IpAMOIl BHyTpeHHNE HAKPECT
JIe>KaInue yriibl pasesl 70°, TO JBe IpAMEIEe NapaljiebHbl.

3) CyMMa BepTHKaJLHBIX yriaoB pasHa 180°.

OrserT:

Modynv «Peanvnas mamemamuxa»

14 Ha pyJioHe 060eB UMeeTCA HAANKUCH, rapaHTUPYIOMAsa, 9TO JJIMHA IIOJIOTHA 000-
eB HaxoauTcsa B npegesax 10 = 0,05 m. Kakyio AJIHHY He MOXkKeT MMeTh IIOJIOTHO
IIPH 9TOM YCJIOBUH ?

1)10,05 M

2)10,19m

3)9,98 m

4)10,04 m

15 Ha pucyHKe nIoKa3aHo, KaKk U3MEHAJIach TEMIIEPATYPa BO3AYXa HAa NPOTAXKEHAN
onHUX cyTOK. Ilo ropm3oHTaN yKasaHo BpeMs CYTOK, II0 BePTUKAJIX — 3HAYEHHUE
Temunepatyph! B rpaaycax Ilenbcusa. Haiigure Hanbonbliee 3HaUeHUE TeMIlepaTy-
pul. OTBeT naiTe B rpaaycax Ileabcus.

-7

0 =
11 \
13 7 \

> AN // \\
-17 i \
-19 / _ AN

-21

0:00 3:00 6:00 9:00 12:00 15:00 18:00 21:00 0:00

OTserT:
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16 ToBap Ha pacuoponaxxke ynesuau Ha 20%, mpu srom oH ctran crouth 560 p.
CroybKO pybJieii cTomJ TOBap KO pacuponaku?

OrBer: .

Yesnosex pocrom 1,8 M crout Ha paccrossuy 11 maros ot cronfa, Ha KOTOPOM
pucut poraps. Tenn uenoseka pasaa 9 maram. Ha Kaxkoi Bricore (B MeTpax) pac-
noJsioxkeH GoHaph?

?
1,8Mm
11 maros 9 maros
Orger: .
18 B uncruTyTe ueThipe haxkysbTeTa: SKOHOMUYECKUN, MEOUIIMHCKHH, (puamue-

CKUI M mpukJiagHOi MaTematuku. Beero B nncturyTe 1800 crynenTos. Pacnpene-
JIEHVIEe CTYAEeHTOB IO PaKyJIbTeTaM IIPEACTABJIEHLI Ha KPYIrOBOM JuarpaMMe. '

Tl

N DKOHOMHAYECKHH harynsTeT
L ]

. MeIUIMHCKHH haKyabTeT

busuueckuit hakyansTeT

(baxy.nb're'r npmma,tmoﬁ MaTeMaTHKN

Kaxoe u3 yTBepKA€HAN OTHOCHUTEJIbHO KOJAYECTBA CTYAEHTOB HA KaXKIOM (a-
KyJbTEeTE BEPHO?

1) He 6oxee 450 cTy1eHTOB yuuTcs Ha hakyabTeTe NPUKJIAJHON MaTEMATUKH.

2) Oxouo 1000 cTyneHTOB YUUTCH HA PU3NIYECKOM (PaKyJabTeTe.

3) Bosiee TpeTu Bcex CTYHEHTOB YUUTCH HA MEQUITMHCKOM (paKyJjbTeTe.

4) Ha sxoHOMHMYECKOM (haKyabTeTe YYUTCH B 5 pa3 MeHbIIe CTYAEHTOB, YeM Ha
MEeAUIIMHCKOM.

Crac 3aragpiBaeT ABy3HauHOE uncJo. HalijuTe BepOATHOCTL TOr'O, UTO OHO Je-
JUTCS Ha 41.

OTtser: .
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MATEMATUKA. 20 TUNOBbLIX BAPUAHTOB 3K3AMEHALWOHHbLIX PABOT

21

22

23

25

26

Yro6sI IepeBeCTH 3HAUEHHE TeMIepaTypsl o mikayie Ilenbcus B mkany dapen-
reira, nmojanayiorca gopmyinoit F = 1,8C + 32, rge C — rpanycs! Ilenscusa, F —
rpanycsl Papenreira. Kakas Tremneparypa no mkaje @apesreiiTa COOTBETCTBYET
30° no mxauye Ileapcus?

OtseT: .

YacTtb 2

IIpu évitnoanenuu 3adanuii 21-26 ucnonvayiime omdenwvrwiii nucm. Cnavana yraijcume
noMep 3a0anun, a 3amem 3anuuiume ezo peuente u omeem. IHuwume wémxo u pas6opuueo.

Modyne «Anzebpa»

2 3a+6 2a ) a

BrimmonauTe npeobpa3oBaHUA: (a 5 " 22+a-6 " 2+3) 225"

W3 nyaxkToB A u B, paccrosHre MeXXIy KOTOPBIMH 34 KM, BeIeXaJu OJZHOBpeE-
MEHHO HaBCTpedy APYr APYry ABa pelcoBnIX aBTOOyca um BCTpeTHauch B 10 KM oT
nyakTa A. CkopocTts aBTobyca, caegoBasmiero us A, 6n11a Ha 8 KM/4 60JbIIE CKO-
pocTu Zpyroro aBTobyca, ¥ OH CIeJiaJl B IIYTH IIOJIYYACOBYIO oCcTaHOBKY. Haitnure
CKOPOCTBb, C KOTOPOII cirefoBas KasKAbIN aBTODyC.

(J4—x)?
x+2
npaMas y = @ He UMeeT ¢ rpadKOM JaHHOW (GYHKIINY 00X TOUYEK.

ITocTpoiiTe rpaduk pyHKIMH y = . Ha¥iqure 3Ha4eHUS @, OPU KOTOPBIX

Mooynw «I'eomempusn»

Orpesxu AB u DC nexaT Ha napaJiieJbHBIX IPAMEIX, a oTpe3ku AC u BD nepé-
cexalorcsa B Touke M. Hangure MC, eciin AB = 14, DC = 42, AC = 56.

B napannenorpamme ABCD touka E — cepenuna cropoHs! AB. M3BecTHO, 4TO
EC = ED. Joka)xure, 4TO JaHHEII IIapaJjIeIorpaMM — MPAMOYTOJbHUK.

B rpeyronsuuke ABC yros B pasen 120°, a qiuuHa cTopoHsl AB Ha 7./3 MeHbIIE
noJiynepuMeTpa TpeyroasrHuka. Haiture paguyc OKpy»KHOCTH, Kacalomieicsa cTo-
porbl BC u mponomxenuii cropor AB u AC.
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BAPUAHT 7

Yactb 1

Modyne «Anzebpa»

1 Brraucaure: 0,2 - (—10)3 + (-10)2 - 10.
Orser:
IZI KaxoMy M3 CIeIyIONIUX YHCceJ COOTBETCTBYET TOYKA, OTMEUeHHAs Ha KOODIHU-

HaTHOH npsamoit?

4 } +o—+ + } + t + — 3
o o,10203 0,40, 0,6 0,7 0,8 0,9 1
2 4 ] N4
1% 2)3 3)3 AR

I 3 Haiigure 3HayeHWEe BHIPAMKEHUA Zﬁ . 5J§ . Jf_i .

Orser:
4 Pemure ypasrenue (3x + 3)(6 — 2x) = 0.
Orser:
[El Ha pucyHKe nzobparkeHs! rpaduxy GyEKOuil Bujga y = ax? + bx + c¢. Ycrazosu-
T€ COOTBETCTBHE MEXXAY rpaduKaMu GyHKIUNA 1 3HaKaMU KO3(MOUIIMEHTORB @ U C.
TPADOUKN
A) B) B)
Ui Y Y
0 x
0 x
0 x
KOODODPUITUEHTDI
1)a>0,c>0 2)a>0,c<0 3)a<0,c>0 4)a<0,c<0

A b B

OTBeT:
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[9]

. n—1 .
ITocneposarensrocTs (b,) 3amana ¢opmysoi b, = YR CKOJIBKO YJIEHOB 9TOH

mocJieOBaTeIbHOCTU MeHbIIe 17

Orger:

npu a=-0,4,b=./8 +5.

HaiifuTe 3Ha4eHU A BLIPAYKEHUSA (_q_t_'?_b_ —l) .

a2—"Tab a) Tb—a

OTser:

Ha xaxoM pucyHke n300pa’keH0 MHOKECTBO pPelIeHil HepaBeHCTBa

12x — 21 < 11x + 2(3x + 2)?

1) SLLL LS

-5

2) AN\, >
-5

3) LSS s
5

A NEEANNNNN\ g
5

Modynv «I'eomempusn»

B rpeyroasauke ABC yroxa A pasen 22°, yroa C pasern 50°. Ha npopomxenun

cTopoHEI AB oTiosxeH orpe3ok BD = BC. Haiigure yron D Tpeyroasauka BCD. Or-
BeT falTe B rpagycax.

OTser:
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10 B vernipéxyronsEuk ABCD Brnucana oKpy»KHOCTL, AB = 26, CD = 34. Hainure
IIEPUMETP YeTHIPEXYTOJILHUKA.

D

N

A B
Ortser:
11 Haiinure mioniaas napajjiejorpaMMma, u300paXEHHOIO Ha PUCYHKe.
' 10
13 12 13
5 5
Orser:
[12 I Ha xseryaroit 6ymare ¢ paamepom KjiaeTtku 1 cm X 1 ¢cm uzobpakén yrosa. Haii-
) IUTe ero TaHTeHC.
licm
AN
™\
N
OrBer:
[13 | Kaxue 13 ciregyomux yTBepXJeHAH BepHBI?

1) Ecnu npu mepecedeHu™ ABYX OPAMBIX TPEThel IPAMOM BHyTPEeHHNE HAKPECT
JiexkaInue yriasl paBasl 70°, To ABe mpsAMEBIe mapajlIeIbHEI.

2) JIrobrie ABe MPAMEIE HMEIOT POBHO OJHY OGIIYIO TOYKY.

3) Eciu yroxa paser 80°, To cmexHEIM ¢ HUM paBeH 120°,

OTBerT:
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14

Modyne «Peanvnasa mamemamurxa»

Ha pysnoHe 000€B uMeeTcs HAAIINCh, FapaHTUPYIOIAs, YTO AJIUMHA I1I0JIOTHA 000-
eB HaxoauTca B npexenax 10 + 0,05 m. Kaxyio AJuHY He MOMKET MMeTh IIOJIOTHO
IPH 3TOM YCJIOBHUU?

1)9,97" ™

2)10,04 ™

3)10,79 m

4)10,05 m

Ha pucyske nokaszano, Kak U3MEHSJIACh TeMIlepaTypa BO3/lyXa Ha IPOTIAKEHUN
onEux cyToK. Ilo ropusoHTanm yKasaHo BpeMs CyTOK, IO BePTUKAJIU — 3Ha4YeHUe
TeMuepaTypsl B rpagycax Ilenscusi. Haligure HarMeHbIIIee 3Ha4YeHUE TeMIIlepaTy-
pel. OTBeT paiiTe B rpagycax Ilenscus.

18

16 / \
14 /
12 /

10 i/

o /
—

0:00 3:00 6:00 9:00 12:00 15:00 18:00 21:00 0:00

Orser: .

MarasuH «MaJsbem» 3aKymaeT Ha onToBoi 6ase mabopsl morpemymiexk. Crou-
MoOCTh OxHOro Habopa 145 pybueir. Ecan obmas cymma npessimaer 1000 py6ueii,
TO Ha Ty 4YacTh CyMMEI, KoTopas upessruaer 1000 py6ueit, gnaérca ckuaxka 40% .
CkoJbKO py0Jieit Marasue NoJKeH OyZeT nIepeyrcaIuTh Ha CYET ONTOBOM 0a3sl Ipu
3axkase 10 zabopor? '

OrBerT:
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17 YesnoBek pocTtoMm 1,5 M crouT Ha paccrossHuM 15 maroB or cronba, Ha KOTOPOM
BucuT poraps. Terr wenoBeka pasHa TpéM maram. Ha xakoil BeicoTe (B MeTpax)

pacnoJioxxeH GpoHaphb?

1,5m

15 maros 3 urara

OrBer: .

18 Ha MeTeopoJsiorugyeckoil CTaHIIUM OZHH pa3 B €Hb U3MePsJIX HallpaBJieHue BeT-
pa. JlanHble IpeAcTaBJIEHBI HA KPYroBO# guUarpaMmme.

aq)

CeBEepHLIHN

BOCTOYHBIH

7 / JOXKHBIN

/

. 3amaTHEIN

Kakoe yTBepXZileHre OTHOCUTEIHLHO HAIIPABJICHUA BETPA HEBEPHO, €CJIA €ro U3-
Mepsaau B reuenue 100 gueir?

1) IIpuMepHO HOJIOBUHY AHEH AYJI I0XKHBIM MJIX BOCTOYHEIN BeTep.

2) Banapuniit BeTep AyJa meHbline 20 muel.

3) Bostee 70 nHe# nyn ceBepHBIN, 3aafHLIN WMJIM BOCTOYHEIN BeTep.

4) Oxo0JI10 IIOJIOBUHEI JHEH AyJI CeBEPHBIN WJIM BOCTOYHLIN BeTep.

19 Pycnan saragmiBaeT aBy3HauHoe uuciao. Haliure BEepOATHOCTHL TOI'O, YTO OHO
geanrcs Ha 29.

OTser: .

Yro65I NepeBecTH 3HaYeHNE Temueparypsl o myase Ileabcus B mxany @apen-
reira, noab3yiorcsa dopmynoi F = 1,8C + 32, rae C — rpaxgyce! Ienncusa, F —
rpanycel Papenrreiita. Kakaa remneparypa no mikaie ®apenreiiTa COOTBETCTBYET
104° oo mkane Ieabcus?

Otser: .
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[21]

22

23

24

26

Yactb 2

Ipu eévinonnenuu zadanui 21-26 ucnonwvayiime omdenvuwvii rucm. Chavana yxaicume
HOMep 3a0aHuR, a 3amem 3anuuiume e20 peuwenue u omeem. Ilumwume wémixo u pa3zébopuueo.

Modyne «Anzebpa»

x x+2 2x 1
BrinonruTte npeobpasdoBaBEu: ( - + ) : .
x2—2x+1 x2+x—2 x—6/ (2x—2)2

W3z nyrkTra A B nyHKT B, paccrosaue mexxay koropsiMmu 60 KM, Belexaj1 BEJIOCH-
nepuct. Yepe3 30 MuHYT BeJyes 3a HUM BhIeXaJl BTOPOM BEJIOCHMOEAVCT ¥ NPUOLII B
nyHKT B Ha 30 MuHEyT paEsmre nepsoro. OnpeennTe CKOPOCTH KA OO BeJIOCHUIIe-
LVCTa, €CJIX U3BECTHO, YTO IEePBHIA €XaJl CO CKOPOCThI0, HA 3 KM/4 MEHBIIIEH CKO-
POCTH BTOPOTO.

(Jx2 —4)®

ITocTpoiiTe rpadhuk pyEKIUU Y = Y _2 - Haigure 3HaueHUs a, IpH KOTO-

PBHIX IPAMAadA J = @ He UMeeT ¢ rpaUKOM JAHHON QYHKIUM 00IOUX TOUEK.

Modyne «I'eomempusn»

Orpesku AB u DC nexaT Ha napaJlIeJbHEIX NIPAMBIX, a orpe3ku AC u BD nepe-
cekalorca B Touke M. Haitnure MC, eciu AB =11, DC = 22, AC = 18.

B nmapannenorpamme ABCD Touka E — cepeamua cropoansl BC. YzBecTHO, 4TO
EA = ED. lokakure, 4TO AaHHBIN IIapaJijieIorpaMM — IPSAMOYTOJLHUK.

B rpeyronsauxe ABC yrox B paser 120°, a qiusa cropors: AB Ha 2./3 Menbme
noJynepuMeTpa TpeyrojasHuKa. Haiure paguyc OKpy»XKHOCTH, Kacaoleica cTo-
pouk! BC u npogoynxenuii cropoa AB u AC.
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BAPUAHT 8

Yactb 1

Modynv «Anzebpa»

1 Beruncaure: 1 — 7- (—0,1)2 + 30 - (—0,1)3.
Orser:
[Z] KaxoMy u3 CleZyIOmMAX YHCeJ COOTBETCTBYET TOUKA, OTMEYEHHAS HA KOOPIH-
HATHOW NpAMOI?
t t —t t } t t +—e—t t -
o o, 02 0,3 0,4 0,5 0,6 0,7 0,8 0, 1
2 4 5 7
1)3 2)3 3)9 4) 3
3 Haiigure 3HaYeHNE BEIPAXKEHUA 3./3 - .5 -4.15.
Orser:
4 Pemure ypaBHeHuE 2x2 = 10x.
OrBer:
5 Ha pucynxe uzo6pakers! rpabuku Gyaxknuit Buga y = ax2 + bx + c. Ycranosu-
T€ COOTBETCTBHE MEXAY rpaburamMu GyHKOUHA 1 3HAKAMHA KO3()(GHUIMEHTOB @ U C.
TPAOUKHU
A) B) B)
\y A / Y y\A
0 x
\ 0 x
0 X
KOSOPUIITNEHTHI ‘
1)a>0,c>0 2)a>0,c<0 3)a<0,c>0 4)a<0,c<0
A B B

OTser:
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3 ird
| 6 | ITocnenosarensrocTs (b,) 3amana dopmyiou b, = - CKOJIbKO UYJIEHOB 3TOH

ImocJIeOBaTeJLHOCTH OoJbine 17

OTserT:
“ at2b 1Y), _ = -

7 Hajinure 3HaYEeHUS BHIPDAXKEHUA (a———z - a) ' 5p—_g TP a 2,b=./5 —6.

OTser:
8 Ha KaxoM pucyHKe n300pa’keHO0 MHOYKECTBO PellleHUl HepaBeHCTBA

5x —4(2x - 1) > 2(2x — 5)?
D EEANNNNN\™ .
-2

2) S S S S

-2

8 S

2
O BEEANNNNN\W 5
2
Modyne «I'eomempusn»

9 B Tpéyro.nLHmce ABC CH — BmIcOoTa, AD — 61uccexTpuca, O — TOYKa nepeceue-
gua nupameix CHu AD, yron BAD pasern 26°. Haiinure yrox AOC. Otser gaiite B
rpagycax.

C
0 D
A L g
H

OrBerT:
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10 B uetnipéxyronsauk ABCD Bnucana okpysHoCcTh, AB =T, BC=13u CD = 11.
Haiinure 4eTBEPTYIO CTOPOHY YETHIPEXYTOJABHUKA.

D
C
A B
Orser:
11 Haitqure miomans Tpanemuu, U300pa’x€HHON Ha PUCYHKE.
3
1 10
! 8
15 9
Orser:
Ha kaeruaroit 6ymare ¢ pasmepom KieTkH 1 cM X 1 cm usobpakén yroJs. Han-
IIATE ero TAHT'eHC.
licm
Orser:
13 Kakue n3 cieayromux yTBepKAeHNN BEPHBI?

1) Yepes nr00bie ABe TOUKH OIPOXOAHUT He 6osiee OFHOM IPSAMOIA.

2) Ecsiu yroa pasen 60°, To cMeskHEIH ¢ HUM paBeH 120°,

3) Eciu npu nepecegeHUN ABYX NPAMEIX TPETHEH IIPAMOH COOTBETCTBEHHEIE YT~
JBI paBEBI 65°, TO 5TH ABe IpAMEIe DapalebHbI.

OTBer: .
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Modynv «Peanvrana mamemamuxar»

14 Ha pysnoHe 060eB uMeeTca HaANNUCh, FaPAHTUPYIOMAA, YTO JJIUHA II0JOTHA 060~
eB HaxoauTcA B npegenax 10 + 0,05 m. Kakyio AJIMHY He MOXeT MMETh IIOJIOTHO
IIpH 3TOM yCJIOBHUM?
1)9,96 m
2)10,01 M
3)9,19m
4)9,95 m

15 Ha pucynke nokasano, Kaxk U3MeHsJIaCh TeMIIEpaTypa BO3AyXa Ha IIPOTAKEHA
ofHMNX CyTOK. II0o ropusoHTaNN YKa3aHO BPEMS CYTOK, 110 BEPTUKAJIN — 3HAUEHUE
TeMirepaTypsl B rpanycax Ilenscus. Halizure Haubonpllee 3HaYeHUE TeMIIepaTy-
pBI BO BTOpOo¥ nmonosuHe xuA. OTBer paiire B rpagycax Ilenscus.

35

™
33 —
31 /

\
\
/ \\
29
\
\
\

/
27 //
25 )4 N
23 / N\

21

19

/
/
/
/ \
I[
17 I
15 - Vi

0:00 3:00 6:00 9:00 12:00 15:00 18:00 21:00 0:00

OTBeT:

16 N3 o6 baBIeENs (GUPMEI, IPOBOAAINEH 00yUaloniue CeMUHAPEL:

«CronmocTs yuactua B cemuHape — 2000 p. ¢ wenosexka. I'pynmam oT oprasu-
3anuil IpeocTaBIAIOTCH CKUAKMY: OT 4 10 10 yenosexk — 6% ; 6osee 10 yenmoBex —
IO(VO ».

CKoJIbKO py6Jreil OJIKHA 3aIJIATUTH OPraHM3alusl, HAIIpaBUBLIASA HA CEMUHAP
rpynny u3 5 4eJIOBeK?

Orger:
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17 l Cronb BricoToi 9 M oTOpaceiBaer TeHb gaunoi 2 m. Haltaure nnuny (B MmeTpax)
TeHH yeyioBeKa pocrom 1,8 M, cTosAIero 0KoJo 3Toro croJida.

Om y

>

1,8m

OTBer: .

18 Kakas u3 cieayloIUX KPYroBeIX AUarpaMm II0Ka3blBaeT pacupe/iesieHue BUA0B
KUBOTHBIX Ha epme, ecnu KopoB Ha depme 14% , oBen; u 6apanoB — 22%, Kyp —
16%, cBuneit — 24% wu jgomaneitr — 24% ?

19 KakoBa BepOATHOCTH TOro, UTO CJOY4YARHO BHIOpAaHHOE HATYpPaJbHOE YHCJIO OT
40 o 54 penurca Ha 6?

OTBer:

20 Yro65! mepeBecTH 3HAUYEHME TeMIIepaTypsrl 1o mKae Ilenscusa B mkany ®apen-
reiTa, mojab3yiorcsa opmysoit F = 1,8C + 32, rge C — rpaaycs! Ilenscusa, F —
rpanycel Papesreiita. Kakasa Temneparypa mo mxaine Ilenbcusi COOTBETCTBYeT
199° o mxane @apenrenita? OTBET OKPYIVINTE OO AECATHIX.

Orser: .
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YacTtb 2

ITpu eévtnonnenuu 3adanuii 21-26 ucnonvsyime omdenvuviii nucm. Chavana yxaxume
HOMep 3adanus, a 3amem 3anuwume ezo peutenue u omeéem. ITuwume wémxo u paséopwuéo.

Modynv «Anzebpan

51 B 6 . 3 4a— 6 2a ) . _a
| | BIIIOJIHUTE IIPEo0pa30OBaHMUA: (a —2 T 22-84a-4a T 2+1) 2a—3"
I 22 | W3 nyrkToB A u B, paccTrossune Mexay KOTOPsIMU 19 KM, BBIILIY OAHOBPEMEH-

HO HaBCTpEUY APYT APYTY ABE IPYIILI TYPHUCTOB U BCTPETHJIHNCE B 9 KM OT NNyHKTA
A. Hayizure cCKOpoCTh, ¢ KOTOPOH IIIa KaXKJAas rpyuiia, ecjau U3BeCTHO, YTO I'PYII-
na, OTIIpaBUBIIAsACA U3 A, IIJIa CO CKOPOCTEIO Ha 1 KM/4 GoJibleii, uem Irpyimna u3
B, u capenana B myTH mosy4acoBoi mpuBaJl.

(Jx%+3)2

23 ITocTpoiiTe rpaduk dpyEKRIUMN Yy = - Haiigute 3HaueHUs @, IPpU KOTO-

PBIX IpSIMad Y = @ He UMeeT ¢ IrpadrKOM AaHHON HYHKOUH OOIUX TOUEK.

Modyne «I'eomempusn»

24 Otpesxku AB u DC nexat Ha napaJUleJbHBIX IIPSAMEBIX, a orpeaxu AC u BD nepe-
cekarorca B Touke M. Haipure MC, ecain AB = 20, DC = 30, AC = 10.

25 B mapannenorpamme ABCD Touka E — cepeauna cropous: CD. M3BecTHO, 4TO
EA = EB. JlokaXuTe, 4TO JaHHKIH IIapaJIIeorpaMM — OPAMOYIOJLHUK.

26 B rpeyronsauke ABC yroa B pasen 120°, a giouHa croporsl AB Ha 3./3 Menbme
noJynepuMeTpa TpeyroiabHuka. Halignre paguyc oKpysKHOCTH, KACAIOMECa CTO-
porb!l BC u nponosxenuii cropor AB u AC.
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BAPUAHT 9

YacTtb 1

Modynv «Anzebpa»

1 Haiigure 3auenue seipaskenus: (1,3 - 1011) - (3 - 10719),
Orser:
2 OnHa 13 TOYeK, OTMEYEHHLIX Ha KOOPAMHATHOM IIPSMOM, COOTBETCTBYET YUCIY % .
Kaxas sTo Touka?
A B C D
; + f ! —i *— ——o t +—
0 1 1 3 1 5] 3 7 1
8 4 8 2 8 4 8
DA 2)B 3)C 4)D
Kaxkoe us faganix uncen /121; ./0,9; J% SIBJISIETCS MPPaAMOHAJIBHBIM ?
1) J121 \ 2) J0,9 3) 2% 4) Hu ogHO M3 9TUX YUCea
4 P S _ 1
eIINTe YPABHEHUe —— = .
OrsBer:
E VceTaHOBHUTE COOTBETCTBYME MEXAY IpaduKaMu QYHKLUHA U popmMyaaMu, KOTO-
pble UX 3a7aloT.
TPADOUKHN
A) B) B)
Yk Yi ; :y\ o
\ 1 | .
oo Nt i oo
[ \ | i\ -
o] 1 x 0] i1 x J| \iiol 1 x
i \ :
DOPMYJIBI
1)y =2x2-16x + 29 3)y=-2x2+ 16x — 29
2)y =2x%2+ 16x + 29 4)y = -2x2%2 - 16x — 29
A B B

OTser:
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6 l Hana reomerpuyeckas nporpeccus (b, ), nus Koropoii by = —,—? , by = 6. Haiinure

3HaMeHaTeJ b IIPOrPECCHH.

OTBeT:

Vnpocrure Brrpaxkenue 2b(5b — 2) — (b — 2)2 u HalijuTe ero 3HaYeHUE IpU

1
b= —3° B oTBeTe 3anuinuTe mosrydyeHHOE YUCIIO.

OrBer:

8 Pemure cucreMmy HEpaBEHCTB

2x+2>x -1,
3x—4<x

1 YKa»XHNUTE HAaNMEHbIIIee I[eJI0€ YHCJI0, ABJAKINeeCA eé peImeHueM.

OrseT: .

Modyne «I'eomempusn»

9 B TpeyrosbHuKe 0Ha M3 CTOPOH paBHA 9, npyras paBHa 24, a CHHYC yrJja MeX-

4 "
Ay HUMH DaBEH § . Hamm're Joimmaas TpeyroJbHHUKa.

OrBer:

Orpesok AB = 40 racaeTcsa OKPYKHOCTH paju- B A
yca 75 ¢ neaTpoM O B Touke B. OKpYyKHOCTE mepe- ’
cexkaetr orpe3oK AO B Touke D. Halinure AD.

OrBer: .

HAuaronasns napasiesorpamMmma o6pasyer ¢ JByMsA D C
ero cropodamu yrisl 29° u 30°. Haiigure 6oabinmii
yroJ napajinesorpamma. OTBeTr naiTe B rpagycax.

OTger: . A B

12 Ha =xiaetruaroit 6Gymare ¢ pasmMepoM KJETKH
1 cm X 1 cm m3o6parkéH TpeyroasHuK. Haitgure pa-
IUYyC OHNMCAaHHOM OKOJIO HEro oxpysxkHoctu. OTBer L \\
JNaiiTe B CAHTUMETpPAX.

OrBeT: .
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Kaxuve u3 cieayIolux yTBEePKIeHN BepHbI?
1) TpeyroasHUK co cTopoHamu 1, 2, 3 He CyIlecTByeT.

2) Ecsimt ouiH U3 YIJIOB paBHOGEIPEHHOr0 TpeyroabpHEuKa pased 120°, To gpyroi
ero yroa pasen 30°.

3) B rpeyronsauke ABC, nusa xoroporo ZA = 50°, LB =60°, £LC = 70°, cropo-
Ha AB — mauboJsbmias.

Orser:
Moodyns «Peanvnas mamemamurxa»
14 B Tabaune npuBeqeHbl HOPMATHBEI II0 METAHUIO I'PAHATEI s ydaruxcs 11-x
KJIACCOB.
MaJLYUKH NEBOYKHN
OrmeTka «3» «4» «B» «3» «4» «b»
JdansaocTs (B MeTpax) 26 32 | 38 18 24 28

Kakyio oTMETKY IOJYYUT MaJIbYMK, METHYBIIHKHI rpanaty Ha 25 meTpoB?

1) HeynoBieTBOPUTEIBHO 3) «4»
2) «3» 4) «5»
®dupma «CBA3b» BHINYCTUJIA B OIPOLAKY ABE HOBBle MOJenu Teje()OHOB — MO-

nensb A 1 mogens B. Ha rpadpukax mokaszaHo, Kak 3TH MOJZEJIH IPOLABAJINCE B Tede-
HEue roga. (Ilo ropusoHTaIBFHON OCH OTKJIAALIBAETCS BpeMsd, IIpolneaniee C HA4YaiIa
Opoja’k — B MeCAINAaX, a 0 BePTUKAJLHON — YHCJIO TeJaedOHOB, IPOAAHHEIX 3a
3TO BpeMsA — B ThIC. IIT.) CKOJIBKO Bcero TesieOHOB 3THX ABYX MoOjeaei 65110 npo-
JIaHo 3a BTOPOE IoJryrogue?

Yucmo A | | 11 i
Tene¢oHOB | .
TRIC. 1T, | i i i i i Ry
U/ Monens B
500 »Z MonemeB L.
/z : !
s S - e
400 |- ek S TG U IO
/ !"’"'—-’
...... nr‘n‘ crot (RS SR SRR AN
300 Tt Mopembid | i
G000 U U U SO WO WO RN WS
200 /.
' ........................
100 /
7/
l >

2 4 6 8 10 12 Mecansl

Orser:
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16 I B mxoJie ecTh TPEXMECTHBIE TYPUCTHUECKME ITaTaTKU. Kakoe HanMeHbIIee Yuc-
JIO IAJIATOK HYYKHO B3ATH B II0X0J[, B KOTOPOM yuacTsyeT 16 uenosex?

OTser:

l 17 ITos xOMHATEI, HMeEIOIEel POPMY HIPAMOYTroOJbHHKA cO cTropoHaMu 6 m 1 10 M,
~ TpebyeTcA HOKPLITh IAPKETOM M3 IIPAMOYTOJbHBIX JlolieueK co cropoHamu 30 cm 1
25 cm. CKOJIIBKO nmoTpedyeTca TaKUX JouledeK ?

OTBeT: .

18 Ha guarpamme upuBefEH IPHUPOCT (B IPOIEHTax) 4uciia abOHEHTOB COTOBOM
ceasu B 2004 roxy orHocuTeapHO yncia aboHenTor 2003 ropa s yeTHIPDEX CTPaH
MHupa.

120

104
100

80

60

40

20

T T

Poccus Unpus Bpasumusa Kuraii

Kaxkoe u3 yTBepK/IeHHII HEeBepPHO?

1) OraocurensHbI npupocT abonenrckoit 6a3sl B Kurae cocrasui 44% .

2) B Poccun uncio aOHEHTOB yBeJIHUHIOCh Oosiee yeM B 2 pasa.

3) B Uupuu umnciio aboHeHTOB BO3pOCJIo 6ojiee yeM Ha TPU YETBEPTH.

4) Yucso aGOHEHTOB COTOBOM CBA3M B Bpasuinuu Bogpocso npumepHo Ha 50% .

WrpaibHYI0 KOCTh OpOCAIOT ABAaXKALI. HaiijuTe BEPOATHOCTHL TOTO, YTO Ha-
MMeHbIIIee U3 ABYX BHIIABIINX YICEJ PABHO 2.

OrsBer:

W3 dopMyssl AJIMHEI OKPYIKHOCTH | = 27r BRIpa3uTe pajuyC ' 1 HaAJUTE €ro
aauny, ecau | = 8n. B orBeTe 3anuinuTe JINHY paguyca.

OrBer: : .
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Yactb 2

ITpu evinoanenuu 3adanuil 21-26 ucnonv3yime omdenvuwvti aucm. Cnavanra yxaiume
HOMmep 3adanus, a 3amem sanuwume ezo peuienue u omaeem. ITuwume wémixo u pasbop-ueo.

Modyne «Anzebpa»

22

]

25

26

xy — x2=-18,
Pemure cucremy ypaBHEHHNI xy + x2 = 14.

Cpenree apu(MeTHYeCKOE NEPBBHIX [JECATH YJIEHOB apu(MeTHUeCKOil mporpec-
cuu paBHO 20. HalijuTe nepBuIil wieH ¥ Pa3HOCTB 9TOM apudpMeTHUEeCKOH! mporpec-
CHHU, eCJI U3BECTHO, YTO OHU SABJIAIOTCA HATYPAJIBHBIMH YXCJIAMH.

. 1
ITocrpoiiTe rpaduk GyHKIUHM §y = P x2 + 2x + 4. YKa)XuTe HauMeHbIllee 3HAYeE-

HUe 3TON QYyHKIINHU,

Modyne «I'eomempusn»

Orpesku AB u CD ABNAIOTCA XOpAaMHU OKpyxkHOCTH. HaiiguTe NIuHY XOpABI
CD, ecitu AB = 10, a paccTosiHME OT I[EHTPA OKPYIKHOCTH 10 Xo0px AB u CD paBHBI
cooTBeTCTBeHHO 12 1 5.

B napannenorpamme ABCD puaronanu AC u BD nepecexarorcs B Touke O. Jlo-
KaXXHTe, YTO ILIOIIAAh IapaJiielorpamMMa B YeThIpe pasa 0ojblle IJIOIagu Tpe-
yronsauka AOB.

OcuoBammusa AD u BC rpanenuu ABCD paBHBI cooTBeTCTBeHEHO 9 1 3, AB = 2.
Haiinure nnuny guaronanu BD, ecinu giauna nuarosanu AC pasHa 4.
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[2]

BAPUAHT 10

Yacrtb 1

Modyne «Anzebpa»

Hajdinure 3raueHne BHIpaKeHUA:
3,4-10719
2.10716 °

OtBer:

o o 3
Ozma U3 TOUYEK, OTMEUYEHHBIX HA KOOPAMHATHON IIDAMONA, COOTBETCTBYET YUCIIY Z .

Kaxasa aTo Touka?

A B C D
> . . .

Y

e

<o +

-qlcé T

3+

o4

3o+
et

' 1

0 7
DA 2)B 3)C 4)D
Kaxoe 13 gaganix yncen ./9000; /0,4 ; B SABJISETCSA PAIlAOHAIBLHBIM?

1) /9000 2) J0,4 3) J;; 4) Hu oHO 13 3TUX YHCEJI
P 8x_ _5

emuTe ypasHeHue T = 5.
OtserT:

YcTaHOBUTE COOTBETCTBHE MEXKAY rpaduramMy GyHKIUA M GopMysiaMu, KOTO-

pble UX 3aJal0T.

TPADPUKNA
A) B) B)
yl\ i yl H L : y\ e
Vo
A ) \[L1i]
\ 1\ ]
[0\ 1 x Jlo:\t x 0f1 e
Li 1\ [1.:\ -
[ ]} [
GOPMYJIBI | -
Dy=-3x2+3x+1 8)y=3x2+38x-1
2)y=-3x2-3x+1 4)y=38x2-3x-1
A B B

OTseT:
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[6]

[10]

[11]

[12]

Jlana reomerpuueckas nporpeccus (b,), A1a KOTopou b, = 'y by = 25 . Hangu-
Te 3HaMeHaTeJIb IPOrPDecCUU.

Orger:

Vaopocrure Bripaskenue (a — 4)2 — 2a(18a — 4) u HaliuTe ero 3HaYeHUE IIPHU

1
a= ‘5‘ . B oTBeTe 3anuuinTe IIOJIYYE€HHO€ YHNCJIO.

Orser: .

x—1<T7x+2,
Pemure crucreMy HEpaBEHCTB | 11x + 13 > x + 3 ¥ YKaXKUTe HauMEHbIIIee Iie-

JIO€ YN CJIO, ABJIAIOIIEECA eé penieHneM.

OrBerT: .

Modynv «I'eomempusa»

¥YroJs npu BepinuHe, IPOTUBOJIEMKAII[ed OCHOBAHHIO pPaBHOOEIPEHHOI0O TPeYyroJib-
HuKa, pased 150°. Boxosasa cropoHa TpeyronbHMKa pasHa 2. Haligure mromann
3TOr'0 TPEYyroJbHUKA.

OTserT: .

Orpe3ok AB = 45 kacaeTcsi OKPYKHOCTH pajguyca B A
60 ¢ nmerTpom O B Touke B. OKpy:KHOCTH IepecexKaer [
orpe3ok AO B Touke D. Haiigure AD.

D
OTser: . 0
Juarosans napaJesorpaMmma o0pasyer ¢ AByMs €ro D C
cropoHamu yrael 17° u 24°, Haitaure Gonpmuii yrosa
napayesnorpamma. OTBer gaiite B rpagycax.
Orger: . 4 B
Ha xxeryaToii 6ymare ¢ pasMepoM KJETKH
1 cm X 1 cm u3obparké€n Tpeyroanauk. Haliaure pagnyc
BIIICAHHOM B HEro OKpy»KHocTu. OTBeT jgaiiTe B CAHTH- y
MeTpax. -
Ortser: . cM
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14

Kaxue u3 ciaeqyiommux yTBepKIeHuil BepHbI?

1) B Tpeyronsauke ABC, mgns xKoroporo AB = 3, BC = 4, AC = 5, yroa C Ha-
VUMEHBIINUH.

2) Ecau gBa yria Tpeyroasauka pasasl 40° u 70°, To Tperuit yron pasen 70°,

3) B TpeyroisHUKe MPOTUB MEHBIIETO yIJja JIEXUT GoJbIIas CTOPOHA.

Orger:

Moodyne «Peansvnas mamemamurxa»

B rabiuiie nmpuBeieHBI HOPMATHUBSEI 110 IPBIXKKAM B JIJIMHY C MECTA AJIA yYaAI[UX-
csa 11-x xaaccos.

MaJbYMKH IeBOYKH
OrMmerka «3» «4» «5» «3» «4» «H»
JansHOCTH 200 220 230 155 170 185
(B caETHMETpPAX)

Kakyio oTMeTKY DOJYYUT MAJILYUK, IPBLITHYBIOUHA Ha 217 cm?
1) HeyznoBieTBOpUTEILHO 3) «4»
2) «3» 4) «5»

Dupma «CBaA3H» BBINYCTHJIA B IPOAAXKY [Be HOBbIE MOJEJH TeJedOHOB — MO-
nens A u mogens B. Ha rpadpukax mokasano, Kak 5TU MOJEJIH IIPOJaBAJINCh B TeUe-
Hye rozxa. (IIo ropu3oHTANLHOM OCH OTKJIAALIBAETCS BPEMs, IIPOIIeAIlee ¢ HaYaia
Opoja’X — B MeCANaX, a II0 BEPTHKAJbHOM — YHCJIO TeJie(DOHOB, NPOAAHHBIX 34
3TO BpeMs — B ThIC. INT.) CKOJIBKO Bcero TeyeOHOB 3THX JBYX MogeJei 6bIJIo IIpo-
JaHo 3a nepshle 4 mecana?

Yucao A i [
Tene@oHOB e
TERIC. IIT. I et
7} Moné¢ns B
500 p:
4
400 / -anee
/ ,——4!—'"_'_———
[;
300 g Mopéens:A
200 i/
7
100 !
/
/A

2 4 6 8 10 12 Mecans!

OTgerT:
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| 16 B o6mennom nyukTe 1 rpusHa crout b pydsaen. Orapixaroniue oOMeHsAIu pybin
HA TPUBHBI M KYIIWJIK 7 KI' Or'ypIoB 1o eHe 4 rpusHEL 3a 1 Kr. Bo ckosnbsKo pybiei
obomyiacs ¥M 3Ta NOKynKa?

OtserT: .

17 | ITon xoMHAaThI, UMerOI(ell GOPMY IIPAMOYTrOJbLHAKA CO cTopoHamu 7 M u 10 M,
TpebGyeTcs MOKPLITh IaPKETOM U3 IPAMOYTOJbLHBIX HOIIIEYEK CO CTOPOHAMY 35 CM U
20 cMm. CroabKO moTpedyeTcsa TaKUX AOLIeUeK ?

OTBerT: .

Ha gmarpamme nokasasa cpegHeMecAYHAas TeMmmeparypa Bo3jgyxa B XaHTbI-
Masncuiicke 3a Kaxkaerid mecan 2003 roga. Ilo ropusoHTan yKa3sIBaIOTCA MeCH-
Ibl, IO BEPTUKAJIHA — TeMIlepaTypa B rpaaycax llenscusa. OnpepesnnTe o guarpam-
Me, CKOJBKO ObIJIO MECSAIIEB ¢ OTPHIlATEJIbHON CpefHEMECAYHON TeMIIepaTypoil.

20
15 — o —
10 =

OrserT: .

Hrpanpnyio xocth OpocaioT asaxasl. HaifiuTe BepOATHOCTh TOr0, YTO CyMMa
JIBYX BBEIIIaBIIMX YMCEJI YETHA.

OTBer: .

abe
W3 ¢popmysisl paguyca OMMCAHHON OKPYKHOCTH R = 25 BPIPasuTe CTOPOHY bn

HaijxuTe e€ ANuBYy, eciu S =24, R=5, a = 16 u ¢ = 2. B oTBeTe 3anumuTe AJIUHY
CTOPOHEI b.

OrseT: .
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Yactb 2

IIpu ewnonnenuu zadanui 21-26 ucnonvayime omdenvrwvii nucm. Cravana yrxajxume
HOMep 3a0anusn, a 3amem sanuuiume ezo peuernue u omeem. Iflumume wémxo u pasbopuueo.

22

23

Modynv «Anzebpar»

xy +y2 =38,
Pemure cucremy ypaBHeHMH: | 2 _ yp — 5.
Cpennee apudMeTHYeCKOe IEPBHIX BOCHMU YJIEHOB apu(MeTHYECKO# nporpec-

cun paBHO 23. HaiiiuTe nepBhIi YjeH U PA3HOCTh 9TOM apH(PMETHYECKON IIporpec-
CHH, €CJIM U3BECTHO, UTO OHM ABJISIOTCSA HATYDPAJIbHBIMU YUCJIAMU.

IocTpoiiTe rpaduk dyaknuu y = —2x2 + 4x — 3. YKaxuTe Haubosbimee 3aage-
HHe 3TOU pyHKIUU.

Modynv «I'eomempusn»

24

=]

26

Otpesku AB u CD ABJAIOTCA XOpAaMu OKpYy»KHocTH. Halgure giamHy XOpPABI
CD, ecnin AB = 8, a pacCTosIHVE OT L{€HTPa OKPYKHOCTH 10 Xopx AB u CD paBHBI
COOTBETCTBEHHO 3 U 4.

B nmapannenorpamme ABCD puaronanu AC u BD nepecekaiorca B Touke 0. [lo-
Ka)XKuTe, YTO ILUIOIMAAL IIapajjiejorpaMMa B YeThipe pasa 6oJibIIe IJIONafy Tpe-
yroasaNKa BOC.

OcroBanusa AD u BC rtpanenuu ABCD paBHBI COOTBeTCTBEHHO 8 1 2, AB = 5,
Haiinure gnunry auaronanu BD, ecau nauaa guarosanu AC paBua 6.
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BAPUAHT 11

Yactb 1

Modyne «Anzebpa»

Haiinure 3HaYeHNEe BHIPAKEHUS:
(1,5-10712) . (5 109).

OTBerT:
2 OpnHa 13 TOYEK, OTMEUYEHHBIX HA KOOPAMHATHOM IPAMOM, COOTBETCTBYET YUCIIY % .
Kaxkasa sTo Touka?
A B C D
f i —o— i o— *—i *—it + —
0 1 1 3 1 5 3 1 1
8 4 8 2 8 4 8

1)A 2)B 3)C 4)D

1
IE Kaxoe u3 gagHbIX uncesa 4/250; /0,04 ; /12‘—1 SIBJISIETCS UPPAUUOHATHHEIM ?

1) /250 2) /0,04 3) J12, 4) Hu 00 W3 5THX Trces
42
4 PemuTte ypaBHEHHE 16 _44x =0,
OTger:
5 VCTaHOBHUTE COOTBETCTBHE MeXXAY I'padmxkaMy GyHKIOUI X (GOpMyIaMu, KOTO-
pBIe X 3a/aioT.
TPAOUEKHU
A) B) B)
YA Yj NI W E
....... I \ e i ]
L VAN A O N
1 X R, .
0.1 x 0.1 x 0.1 x
[i i\ i
\
©OPMYJIbI |
Ny=-2x2+6x—-6 3)y=2x2+6x+6
2y=-2x2-6x-6 4)y=2x2-6x+6
A b B

Orser:
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10

11

12

13

Iana reomerpuyeckas nporpeccud (b,), Ana xoropoit by, = —7, b, = 2401. Haii-

JUTe 3HaMEeHAaTeJb IIPOTPECCUH,

OTtserT:

Vupocrure Beipakenue (a + 2)(a — 3) — (a + 3)2 u HaliguTe ero 3EaYeHUe IPH

a=—1,5. B orBeTe 3anuimuTe MOJyYEHHOE YHUCJIIO.

OTser:

2x+ 7 <4x - 3,

Pewure cucreMy HEPAaBEHCTB | ,. 16 — x M YKaXKUTEe HanuboJIbIIee IleJioe

YHUCJIO, ABJIAIONIEECA €€ PEIICHUEM.

OTgerT:

Modynae «I'eomempusr»

Halinure niomaap TpeyrolsHUKA, ABE CTOPOHLI KOTOPOT'O paBHEI 22 1 4, a yroJa

Mexy HuMu paseH 30°.

OTBeT:

Orpesok AB = 24 KacaeTcs OKPY>KHOCTH paguy- B

ca 10 ¢ merTpom O B Touke B. OKpy>KHOCTEL IIepece-
KaeT oTpe3ok AO B Touke D. Haiigure AD.

D

Orser: . 0O
Haynure Tynmoit yros mapaJijiesorpamMma, €cCJIv D

ero ocTpelii yroa pased 25°. OTser paiiTe B rpa-

aycax.
Orser: , . A B
Ha xneruaToit Oymare c pas3mMepoM KJIETKU

1 cm X 1 ¢ u3o6parxkéH TpeyroabHuk. Haiure pa-

AUYC OIMCAHHON OKOJIO Hero okpyxxkHocTu. OTBeT

IaiiTe B CAHTMMETpPAaX. /
Orser: . Lcn

Kaxkwue u3 caenyomux yTBep:KIAeHUH BEpHbI?
1) Kaxxzaa cTopoHa TpeyroJbHUKAa MEHbBIE PA3HOCTH ABYX APYTUX CTOPOH.

2) CyMMa OCTPBIX YIVIOB IPSAMOYTOJILHOTO TPEyroJbHuKa He mpesocxoaut 90°,

3) B TpeyrosibHMKE IPOTHUB MEHBIIIETO YIJIA JIEXKUT OOJIbIITIas CTOPOHA.

OrserT:
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Moodynv «Peanvrhas mamemamuxar

14

B rabauie npuBeeHbEl HOPMATHUBEI 110 IIPBIXKKAM Ha ckakaJyke 3a 30 cekyHx s
yuanmmxces 10-x KJaccos.

MAJNBLYHKH , IXE€BOUYKH
Ormerka «3» «4» «bB» «3» «4» «H»
KoauuecTBO nNpuraKKos 50 60 65 60 70 75

Karyo oTMeTKy HOJNYy4YUT JeBOuKa, Hpeiraysinas 3a 30 cexyun 73 pasa?

1) HeymoBieTBOpHATEIHHO

2) «3»
3) «4»
4) «5»

dupma «CBaA3Hb» BHINYCTHJA B MPOAAKY JBe HOBhIE MOJEJU TenedOHOB — MO-

nexns A 1 moaens B. Ha rpadbukax nmokasaHo, Kak 9TH MOJEJIM IPOAABAJIMCEH B Teue-
Hue roga. (Ilo ropu3oHTaNILHONH OCH OTKJIAZBIBAETCA BpeMs, IIPOIIEAIIee C HaYaaa
IpoOLa’k — B MeCANaxX, a IO BePTHUKAJbHOA — YHUCIO TeJjie(hOHOB, IIPOJAHHBIX 32
aTO BpeMA — B ThIC. mIT.) CKOJIBLKO Bcero TesedOHOB 3THUX ABYX MozeJseit 65110 Ipo-
JaHO C YeTBEPTOr'O II0 IMIECTOM MeCAIIbI?

Yucao A
TeneOHOB e
TEIC. IOT. e
i M
500 Mogaéns B
Z
400 ! ——
300 o~ . MogdnsiA
/
200 7
4
100 ‘7
.l < N
4 6 8 10 12 Mecanm

OTserT:

6]

Kaxnriit ness Bo BpeMa koH(bepernuu pacxoayercda 90 nakeruxkos uag. Koude-

pernusa pantcea 4 nasa. Yai npogaérca B maukax no 100 naxeruxos. CKoJIbKO Ha-
YeK HY>XHO KYOHUTH Ha BCe IHH KOH(pepeRIUN?

OTserT:
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17 Ckonbko norpebyerca KadeNbHBIX IIKNTOK KBagpaTHON (GOpPMEI CO CTOPOHOM
20 c¢M, 4TOOBI O0IMIIEBATE UMM CTEHY, UMEIOIYIO POPMY OPAMOYIOJILHUKA CO CTO-
poramu 2,6 m 1 3 m?

OrBer:

Ha guarpamme npuseeHs 00bEMBI IIPOIAXK COTOBBIX TeIe(hOHOB (B IITYKaX) HA
po3EMYHOM pbIHKE Poccuu B 2004 roxy mo xBaprajam.

12 000 000

10 000 000

9,94

8000000

7,58

6 000 000 6,83
5.97

4 000 000

2000 000

0 T T 1 ] ]
1 kBapran 2 kBapran 3 kBapran 4 xKBaprai

Ha cxonbko TenedoHOB 60sbille Ipogano Bo BTopoM KBaprasie 2004 roza, uem

B mepBoM?
Orser:
[19 I HArpanpHyio KocThk OpocaroT aBaxkKanl. HailiguTe BepOsSTHOCTH TOr'0, UTO CyMMa
JIBYX BBLIIABIIIMX YYMCEJ paBHa b wau 8.
Orser:
) 1 -
20 I N3 popmysrs! mioniaau Tpamenuu S = 5 (a + b) - h BeIpa3uTe CTOPOHY b 1 HAW -

Te €€ JIUHY, ecIn S = 24, h =8 m a = 5. B oTBeTre 3anuimnuTe JJIUHY CTOPOHEI b.

OTser:
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[21]
[22]

23

24

Yactb 2

ITpu evinonnenuu 3adanutd 21-26 ucnonv3yime omdenvrovid nucm. Cnavana yxaxcume
HOMep 3adanus, a 3amem 3anuuiume ez2o peuwernue uw omeem. Ifluwume wémxo u paséopuuéo.

Modynv «Anzebpa»

x—y+xy=-11,
Pemure cucremy ypaBHEHUH | 5 — y—xy=1.

CpenHee apudmeTnyecKoe MEPBBLIX AECATH YJIEHOB apudMeTHUEeCcKO# mporpec-
cum paBHo 19. HaiiguTe mepBhIi 4ieH 1 pa3HOCTH 3TOM apudMeTHYEeCKOH nporpec-
CHMM, €CJIM U3BECTHO, YTO OHU SABJAIOTCA HATYPAJIbHBIMU YUCIAMHU.

o 1
ITocTpoiiTe rpaduk GyHKIUM Yy = —3 x2 — 2x — 4. YRaxkuTe HaubosbIIECe 3HAYE-

HUe 3TOH QyHKOUH.

Modynav «I'eomempus»

Otpesxku AB u CD sABAAIOTCS XOpAaM# OKpy»KHocTH. Haiigure AIUHY XOpABI
CD, eciu AB = 10, a paccTOsIHHE OT IEHTPA OKPYIKHOCTH 10 X0oph AB u CD paBHEBI
COOTBETCTBEHHO 5 1 1.

B napannesxorpamme ABCD puaronanu AC u BD nepecekalorcsa B Touke O. Io-
Ka)XUTe, 4YTO ILIONIa/b IIapajuiesiorpaMMa B YeThIpe pasa 0oJiblle IJIOLIafu Tpe-
yroasHuKa COD.

OcuoBarusa AD u BC rpanenuu ABCD paBHBI cOOTBeTCTBeHHO 7 1 4, AB = 3.
Haitgure qnuny guaronanu BD, ecan aauna quarosanu AC paBHa 5.
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[2]

BAPUAHT 12

Yactb 1

Modynv «Anzebpa»

HaiiguTe 3HaueHNe BHIDAYKEHUS (1% - 3%) - 4.
Otser:
Ha xoopauraTHO# npamoi ormeueHs! uucia: 0,7; —;- ; % ; g . Kakxomy u3 sTux uu-
CeJl COOTBETCTBYET TOUKa A?
A B C
® L ® - | o
1 9 3
1) 0,7 2) 9 3) 7 4) 5
. J38- [B
HaiiguTe 3Ha4eHNe BhIpAaMKeHEUA —— .
J60
Otger:
p . [2x—-3y=1,
eIIuTe CUCTEMY YPABHEHWHA | o . | y="1.

OTserT:

Ha pucynkax nzobpaskeHbl rpabhuxu GyHKnus Buna y = kx + b. Ycranosure co-

OTBETCTBUE MEXy rpaduKaMu U 3HAKaMM KoaddunuerToB £ 11 b.

I'paguru
B) , B)

y% v A vA

-l /) N

\ - / 0 - 0 \ -2
N
SHaKU Ko3gPuyueLmos ,
DE>0,0>0 2)E>0,b<0 3k<0,b>0 HVE<0,b<0
A B B

OTBeT:
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I 6 I'eomerpuueckas nporpeccus (b,) 3aaHa IEPBEIMM HECKOJIBKMMM YJIE€HAMM:
3 + 3 3
— 5 Too oo . . HaWigure .
256° 128° 64° aupure by
Orger:
2_ 32
a<—b 1 1 .
YopocTure BEIpasKeHue prait (Z - -‘;) U HaliiuTe ero 3HaveHue npu a = 1,2;
b = —5,8. B oTBeTe 3anumure oJy4eHHOE YHUCJIO.
Orser:
8 Pemure HepaBeHCTBO 5 — 2x > 4x + 23 u yxkaxkure HauboJbIIee I[eJI0€ YHUCJIO,

ABJISIOIIIEEeCHA €ro pelmeHneM.,

OTser:

Modyns «I'eomempusn»

: 9 | B tpeyroasuuke ABC AB = BC = AC = 6./3. Haiigure BeicoTy CH.

C
A 4 B
H
OTser:
10 _XopnaAB cTArUBaeT Ayry okpysuoctu B 88°. Haiinure yron ABC mexay aToit
XOpJOH U KacaTeJbHOI K OKDPYKHOCTH, IIPOBEAEHHOM uepe3 Touky B. Orser naiite
B rpagycax.
: B C
\ i
OTser:
11 B npaMoyroJibHuKe OJHA CTOPOHA paBHa 24, a xuaroHanb pasHa 25. Haiigure

IUJIONIAADb NIPAMOYTOJIbHHUKA.

OTBer:
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12 Ha xneruaroit 6ymare ¢ pasmepom KiaeTku 1 cm X 1 cm
n300pak€H TpeyroJsEUK. Haiigure ero HamMEHBLUIIYIO
BeicoTy. OTBeT naliTe B CAHTUMETPAX. \ llem
AN
Orger: .
13 Kakue u3 ciaeAyOmInx yTBEPIKACHUN BEPHBI?

1) Auarosasny napaJejorpaMma paBHbI.

2) Ecaiz B 4eTBIPDEXYTOJIEHUKE ABE IIPOTUBOIIOJIOMKHBIE CTOPOHLI PABHEI, TO 3TOT
YEeTBhIPEXYTOJBHHUK — IIapaJljieIorpaMM.

3) Eco B mapasuiesrorpaMMe IHAaroHaJIM DePOEHAUKYJIAPHBI, TO 3TOT Hapae-
JiorpaMm — poMoO.

OrgerT:

Modyne «Peanvnas mamemamuxa»

Jlist kBapTupsl momansio 110 xB. M 3aKa3aH HaTAXKHOU IIOTOJIOK Oejioro nse-
ra. CTOUMOCTh MATEPHUAJIOB C YYETOM PaboT IO YCTAHOBKE HATAMKHEIX ITOTOJIKOB
npusejeHa B Tabiauie.

IIser Hena (8 py0.) 32 1 kB. M (B 32aBHCHMOCTH OT IUIOIAJAH IOMEIIEHU )
ToToKA n0 10 xB. M or 11 o 30 kB. M or 31 1o 60 xB. M cerie 60 k8. M
Besbri 1400 1200 950 600

IIBeTHOI 1550 1350 1100 750

KaxoBa cToMMOCTh 3aKa3a, ecJii NeHCTBYeT ce30HHasA CKuAKa B 15% ?
1) 65985 pybaeit  2) 5610 py6sreit 3) 66000 py6uei 4) 56100 pybaeit

IIpu pabore ¢doHapuka Oarapeiika IOCTEIEHHO Pa3pPSAMKAETCHA, W HAIDSIXKEHUE
B DJIEKTpUYECKO! Ienu (oHapmkKa majgaer. Ha puCyHKe IOKasana 3aBUCHUMOCTDH
HaIIpsOHKEHUA B IEenM oT BpeMeHu paborTel ¢ornapuka. Ha ropusonTanbHON ocHu
oTMedaeTcsa BpeMdA paboThl (hoHADUKA B 4acax, Ha BEPTUKAJIbHON OCH — HaIpsKe-
Hue B BonbTax. OnpesnesnTe o pUCYHKY, CKOJIBKO MUHYT IPOMIAET O TOrO MOMEH-
Ta, KOrjla HaUpAMKeHUe CTaHeT MeHbIe 1 BoJibTa.

U,B

1,8
1,6
1,4 P~
1,2 =
1,0

0,8 [
0,6
0,4
0,2
0,0

0 10 20 30 40 50 60  t, mun

OrBerT: ,
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18

20

Jna npasgHOBAaHMA AHA ropoja HAAYJ U 15 ThICAY BO3AYOIHBIX ITAPUKOB, TPETH
yLUIa Ha YXpanlieHue IJIABHOM YJIMILHI, % OCTABLIMXCA IIAPDUKOB pa3faly AeTAM,

a OCTaJIbHOE 3anycTHau B He0o. CKOJIBKO IIIaPpUKOB 3a0yCTHIN B HEGO?

OrBerT: .

Jlectrnna coemmusieT TouKu A 1 B u coctrout u3 20 crynenei. Buicora Kammou
cryneHu paBHa 21 cmM, a giiuHa — 72 cMm. HaliguTe paccTossHMe MeXIy TOYKamMu A
1 B (B meTpax).

Orger: .

Ha gmarpamme nmoxasano cojepsKanue NUTATEJbHBIX BEINECTB B KAKA0, MOJIOY-
HOM IIDOKoOJIaae, haconu 1 cIMBOYHBIX cyxapAax. OnpenesnuTre o guarpaMme, B Ka-
KUX IPOAYKTAaX CYMMAapHOEe COoflep KaHKe YIJIeBOJ0B U KU POB IIpeBnlmaeT 15%.

Kakao IOKO0JIaf cyxapu

M

? 4

X
U

6 eKH SKUDPEI yraeBogbl [ npouee*®

*K npoyeMy OTHOCATCA BOJA, BUTAMUILI U MNHOepaJIblIbie BelljecTBA.
1) xakao 2) mokoJsan 3) dbacospb 4) cyxapu
B orBeTe 3anumuTe HOMepa BEIGDAHHLIX OTBETOB.

OtgerT: ' .

Ha sxszamene 25 6uneros, Cepéxa ne Bolyuus 3 ua Hux. Haiijure BepoATHOCTE
TOr0, YTO €My IIONAJETCA BHIYYEHHLIN OMIIET.

OTBerT: .

3akoH Menneneesa-Kiameiipona Mmoo zanucars B sune PV = vRT, rge P —

nasJyieHMe (B nackaisax), V — o6sém (B M3), v — KoamuecTBO BerecTsa (B MOJIAX),
T — remneparypa (B rpanycax Kenbsuna), a R — yHuBepcajJbHasd ra3oBas IIOCTO-
anHas, pasHada 8,31 Ik /(K - mosns). Ilonbayscek aToil popMynoii, HalifuTe TeMIIe-

patypy T (B rpazycax KensBuna), eciu v = 6,2 mons, P = 25761 I1a, V = 1,9 m3.

OrBer: .
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22

EpE

23

E

24

25

[26]

Yactb 2

Hpu eévinonnenuu sadanuii 21-26 ucnonvsyime omdenvuvii nucm. Chavanra yxaxume
HOMep 3adanus, a 3amem zanuwume ezo peuienue u oméem. IMuuume wémro u paszbopuueo.

Modyav «Anzebpa»

2 x _ 2x
8x+1 1—3x 9x2—-1°

PemuTe ypaBaexnue

IInmor mponnsiBaer nyTh oT A 1o B 3a 6 4, a moTopHas joaka — nyTh u3 BB A
3a 2 4. 3a KaKoe BpeMs MOTODHAS JIOAKA IIPEOJI0JIEET TaKoe JKe PACCTOSTHHUE B CTOA-
uel BOJie, IBUTASCH C TOH K€ CKOPOCTHIO?

-x2, ecrm -2 < x < 2,

ITocTpoiiTe rpaduk dpyukmum y = f(x), rae f(x) = { 3x — 10, eciu x > 2,

-3x — 10, ecam x < —2.
Ilpu KaKUX 3HAYEHUAX X 3HAUEHHUA (PYHKIIMM HEOTPUIATEJIbHEI?

Modynv «I'eomempusan»

Bricora AH pom6a ABCD, y KoToporo yroj A — Tynoi, nexut cropory CD Ha oT-
pesxku DH = 8 u CH = 2. Haiigure BeicoTy pomba.

Oxpy:xxHOCTH KacaeTcs croporsl BC TpeyronsHuka ABC B Touke K 1 mpogoJixe-
it cropor AB u AC B Toukax L u M cooTBercTBeHHO. JJoKa)kuTe, 4TO OTPE30K AL
paBeH noJsiynepuMeTpy tpeyroasunka ABC.

B rpanenuu ocHoBanua AD u BC paBHEI cooTBeTcTBeHHO 36 1 12, a cymma yr-
0B pu ocHoBanuu AD pasua 90°. Halinure paguyc OKpYy>XHOCTH, IPOXOJAIIeH
uyepe3 TouKu A 1 B u kacaroneiica npamoit CD, eciu AB = 10.
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BAPUAHT 13

Yactb 1

Moodynv «Anzebpa»

Haiizure 3Hauenne BoIpaskeHU 3-;— : (1143 -+ 2-1%)

OTsBerT:

o o 9 3
[Z] Ha xoopauHaTHO! IpsiMoit ormeuens! yucaa: 0,7; g ey Kaxomy u3 aTux um-

ceJ coorBeTcTByeT Touka C?

A B C D
—& L 2 —8 L —
7 9 3
1)0,7 2) s 3) r~ 4) 5
3 Haiinure 3HAYeHMe BEIPAKEHUA 4./2 - J10 - 3./5.

OTserT:

x+oy="1,
Pernure cucTeMy YpaBHEHHH | 3x + 2y = —5.

OTserT:

Ha pucynkax nzobpaxkennl rpabuku GyHKIUN Buja y = kx + b. Ycrarosure co-
OTBETCTBHE MeXAY rpadnKamMu U 3HaKaMu Ko3(hGUIuesToB k u b.

I'paguru
A) B) B)

v v A v A

0/ x \
/

3HaKru KoapPuyuenmos
NE>0,b>0 2)E>0,b<0 )Ek<0,b>0 4)kE<0,b<0

A B B

N
“Y

N

Orser:
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5 5
6 B reomeTpuueckoii mporpeccnu (b,): b; = 519’ by = 256 ° b5 = 160.

Hatinure by ,.

OTseT: .

1

7] ¥ (e
| IPOCTHUTE BRIPAJKEHUE ——— : (a—b a+b

a=-2,7; b= 4,3. B orBeTe 3anumuTe IOJIyYEHHOE TUCJIIO.

) n Haﬁun're ero 3Ha4dyeHue npu

OrgerT: .
I 8 PemuTte HepaBeHecTBO 1 — 4x < 8 + 5x u yKakuTe HaMeHbIIIee IleJi0e YUCIO,
' SABJIAIONIEECH €ro pelleHUeM.
OrBeT: )
Modyns «I'eomempusnn»
9 T'unoreHysa npsMOYTroJIBHOTO TPEYTroJbHUKA paBHa 12. B

Onun u3 ero KaTeToB paseH /95 . Haligute npyroit karer.

Orser: .
C A
B oxpysxrOCTH ¢ nerTpoM O AC u BD — amaMeTpHI.
IenTpansusiit yroax AOD pasen 58°. Haiijure BuucaHHbII D C
yroax ACB. OTBeT xgaiiTe B rpagycax.
OrserT: .
A B
HaiiguTe miomans pomba, eclIy ero AUaroHAJIN pasHEI 38 u 4.
OTser:
12 Ha xnetruaroit 6ymare ¢ pasmepoMm KjeTrku 1 cMm X 1 cm
1300paxéH TpeyroabHUK. Halinure ero HanboIbOIyIO BBI- T
cotry. OTBeT maiiTe B CAHTUMETpPAX. o ///

OTtseT: . e
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13

14

Kaxwue u3 ciegyonux yTeepXKaeHnil BepHEI?

1) Auarorasu napasesorpaMMa IIepOoeHINKYISIPHEL.
2) Ecnu B 4eTHIPEXYTOJBHHUKE BE CTOPOHKI IIApaJlJIeJIbHBI, TO 3TOT YETHIPEX-

YIrOJIbHUK — [IapaJijieJIOTPaMM.
3) Ecam B mapaJuresorpaMme QUAroOHAJIW PaBHBI, TO 9TOT IapaJljiesiorpaMM —
OpPAMOYTOJbHHK.

Orger:

Modynv «Peanvhas mamemamura»

Jsa kBapTups! miaomansio 100 KB, M 3aKasaH HATSXHON NOTOJIOK Oesoro nse-
Ta. CTOMMOCTE MaTepHaJIoOB ¢ Yy4éToM paboT M0 yCTAaHOBKE HATSIMKHBIX IIOTOJKOB
IpUBejeHa B Tabiune.

IIser Iera (B py6.) 38a 1 k8. M (B 3aBHCHMOCTH OT IJIONIAXY ITOMEMICHIUSI)
moToKa no 10 k8. M or 11 o 30 k. m | or 31 1o 60 kB. M cBrinre 60 kB, M
Benniia 1450 1150 900 600

IIBeTHOM 1600 1300 1050 750

15

16

KaxoBa cTOMMOCTE 3aKa3a, €CJIM JeiCTBYeT Ce30HHAas CKUAKA B 15% ?
1) 60000 pybueir  2) 59980 pyb.iei 3) 48000 py0Oureit 4) 4800 pyOueit

Ha rpaduxe noxasaH mpomecc pasorpesa JBUraTels JIErKOBOro asromodunsi. Ha
ocu abciyce OTKJIaAbIBAETCS BpeMs B MUHYTaX, IpoIIe/AIIee OT 3aNlyCKa ABUTaTeJIsd,
Ha OCM OpAUHAT — TeMIlepaTypa ABuraTtesd B rpanycax lleabcus. Onpeaenure Tem-
nepartypy aBurateis (B rpagycax Ilenncus) uepes 3 MUHYTHI OT Hayaja pas3orpesa.

T,C

100
90
80 /
70 /
60
50 /
40 :
30
20 f
10

0

.1 23 456178 9 10 ¢t MuH

OTBerT: .

I'ocynapcrsy npuragnexur 0,9 akinuit npeANPUATHS, OCTAJILHEIE AKIIUY IIPH-
HAJUIeXKaT 4acTHBIM JjunaMm. O6mas npuOhIb NPEAUPUSTHA [IOCJIE YIJIAThI HAJIO-
ros 3a roj cocrasuia 50 miuH. p. Kakasa cymma (B py0ssix) U3 9T0M IPUGLIIY LOJIMK-
Ha DOMTH Ha BBIIJIATY YACTHEIM aKIMOHepam?

OrBer:
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17

20

JlectENIa coequHsAeT TOUKH A 1 B u cocrouT 13 25 cryneHeii. Boicora Kax o
cTyneHu paBHa 24 cM, a juuHa — 32 cMm. Halinure paccTossHue Mex Ay TouKaMu A
n B (B meTpax).

OTgerT: .

Ha puarpamme nmoxasaHO coOfep:KaHUE IIUTATEJHLHLIX BEILIECTB B KAKA0, MOJIOY-
HOM ITIOKO0JIaJIe, TBOPOXKHBIX CHIDKAX M Cryum{éHHOM MoJioke. OnpejesnuTe oo gua-
rpaMme, B KAKUX IIPOAYKTAX CyMMapHOe cojieprKaHye OeJIKOB U JKUPOB IIPEBBIIIAET
37,5%.

KakKao CBIPKH CTyLI€HOE MOJIOKO

Oenku JKHADPBI Yy TJIeBOABI npouee™*

*K npodeMy OTHOCATCS BOJ4, BUTAMMHEI M MHHEpAJLHEIE BeIecTRA.
1) xakao 2) moxosan 3) cuIpKH 4) crynieHHoe MOJIOKO
B oTBeTe 3anuIinuTe HOMEpPA BHIGPAHHBIX OTBETOB.

OrBer: : .

st coy»xk0bI B TaHKOBEIX BOMCKAaX OTGMpAIOT IOHOIEH ¢ pocToM He GoJee
175 cm. EcTh 4 rpynnsl KagaunaTos. B KaKoi U3 rpynn 3asef oMo IIOJIOBMHA KaH-
AVAaTOB HOAXOAUT o pocTy? IIpo rpynnel M3BECTHO CaeqyIOIiee:

1) B mepBoii rpynne cpeguuii poct pased 172 cm;

2) BO BTOPOH I'pyIIIe caMblil BEICOKMH KaHAUAAT nuMmeeT poct 174 cm;

3) B TpeThel Irpynne caMbelii HUSKUH KaHAUAAT uMeeT pocT 162 cm;

4) B yueTBEPTOM rpynmne MeguaHa psjga pocta pasua 177 cwm.

B cpenrem Ha 70 xapMaHHBIX (GOHAPUKOB IIPUXOJMUTCH BOCEMb HEMCIPABHBIX.
Haiigure BeposATHOCTs KynuTh paboraromuii GoHapUK.

OTBerT: .

d,d,sin o
2 ’
rae dl u d2 — JUIMHEI AuarogaJjieil 4eThIpEXYTOJIbHUKA, 00 — YIoJI MEeXAYy AuaroHa-

IInomanae YeTEIPEXYTONIBHUKA MOXXKHO BBIYMCIUTH IO opmyJte S =

asamu. ITonssysace aToit hopMyroit, Haiiaure nauHY ZuaroHanu d,, ecnau d, = 15,

sina=§,as=36.

OtserT: .
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Yactb 2

IIpu evinonnenuu 3adanui 21-26 ucnoavayiime omdenvnviii rucm. Chavana yxaxume
HOMeED 3a0anusn, a 3amem 3anuiuume ez2o pewernue u omaem. INuwume wémxro u pazbopuueo.

Modynv «Anzebpa»

6 9 12x2—15

21 Pemmre ypasnenue 150 + 507 = o1

EZ:] IInnor nponubsiBaeT nyTs oT A 0 B 3a 12 4y, a MmoTOopHas jJojgka — 3a 3 4. 3a Ka-
KOe BpeMs MOTODHAasd JIOJKa IIPEoAO0JIeeT TAKOE K€ pacCTOSHWEe B CTosiueidl Boje,
IBUTAfACH C TOH K€ CKOPOCTbIO?

x2, ecn -2 < x < 2,

23 ITocrpoiiTe rpaduk dpysrmuu y = f(x), roe f(x) =4 10 — 3x, ecou x > 2,

10 + 3x, ecam x < —2.
IIpr KaKMX 3HAYEHUAX X 3HAYCHUA QYHKIMU IIOJOMUTEIbHbI?

Modynav «I'eomempusn»

24 Bricora AH pomba ABCD, y xotoporo yroj A — Tynoit, geaut cropony CD Ha
orpesku DH =8 u CH = 9. Ha#inure BricoTy pomba.

25 Oxpy:xHOCTB Kacaercs cropons! BC tpeyroapanxa ABC B Touke K u mpogoxe-
Huit cTopoH AB u AC B Toukax L u M coorBeTcTBeHHO. J[OKa)KuTe, UTO OTPE3OK
AM paBen noaynepumeTrpy tpeyroabauka ABC.

26 B Tpanenuu ocuoBarus AD u BC paBHE COOTBETCTBEHHO 7 U 14, a cymMma yrjos
npu ocHoBaruK AD paBua 90°. Haiizure paguyc OKpy»KHOCTH, IIPOXOAAINell Yepes
TOYKU A 1 B u Kacaromeiica npamoit CD, eciu AB = 8.
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BAPUAHT 14

Yacts 1

Modynv «Anzebpa»

1 Hajignre 3HaYeHne BEIpaKeHUA (23 + 2%) - 16.
OrBer:
“ - 7 9 3
2 Ha xoopameaTHOK NpsiMo#t orMeuyeHs! yuciaa: 0,7; 907 5" Kaxkomy u3 3TuX 9u-
ceJl COOTBETCTBYyeT Touka B?
A B C D
T *—o * -
7 9 . 3
1) 0,7 2), 3) 7 1) %
. J21
3 Haiinqure 3HayeEne BeIPAYKEeHUA — .
. J14 - /6
Orser:
. | XY= 1,
Penmure cucreMy ypaBHEeHH M x2-y=3
OrBer:
5 Ha pucyrkax usobpakeHH rpaduku Gyuxnui suna y = ax? + bx + c¢. Yeraso-

BHUTE COOTBETCTBHE MEXXAY rpaduKaMM ¥ 3HaAKaM¥ KO3I(D(pUIIMEeHTa @ ¥ AUCKPUMMU-
ganrta D xBagpaTHOro ypaBHeHus ax2 + bx + ¢ = 0.

I'paguru
A) i B) yA

[\, \

0/ \x \/ o x
0 X
3Hakuau D
1)a>0,D>0 2)a>0,D<0 3)a<0,D>0 4)a<0,D<O0

A B B

OTser:
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[6 l Tl'eomerprueckad nporpeccus (b,) 3agana NepBLIMA JBYMS JJIEHAMMU:
2 2 “
943° 810 ™ ° Haitnure by,.
Orser: .
1 1 2ab -
YaopocTuTe BEIpasKeHEHe (; + ;) i r ¥ HalAHUTe ero 3HaYedue npu a = —1,4;
. a“ —
b = —-6,4. B oTBeTe 3anUImIATe NOJyIeHHOE YHACJIO.
Orser: .
['8 I Pemure nepasenctso 1 — x < 6x — (3x — 1) 1 ykaxkuTe HaUMEHbIIee eJioe YKUC-

JIO, ABJIAIOIIleeCHA ero pemeHneM.

OTBerT: .

Modynav «I'eomempus»

[9 I B pasnocroporrem Tpeyroabauxke ABC Bricota CH paBHa 3./3. Haitgure cro-
POHEI 3TOI'0 TPEYTOJLHUKA.

C
A B
H
Orser: .
10 Hatingure yron ACO, ecau ero cropoHa CA xacaercss OKpy»xkHOCTH, O — IEHTD

OKPYXHOCTH, 2 MEHbLIIIAA yTa OKPYIKHOCTH AB, 3aKJIOYERHAA BHYTPH 3TOrO yIJa,
pasua 35°. OTser gaiiTe B rpajycax.

A

OTserT:

HaiinuTe niomans DIpSIMOYTOJbHOM TPAleIMX, OCHOBAHUSA KOTOPOK PaBHEI 5 u
11, 6onpmas 60KOBasA CTOPOHA COCTABJIAET C OCHOBaHMeM yroa 45°.

OTgerT:
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12

Ha xueruaroit 6ymare ¢ padmepom KjeTkM 1 ¢cMm X 1 cM u306pask€H TpeyroJn-
Huk. Hatinure ero Hanbossinyio Mmeguany. OTBeT jjaliTe B CAHTHMETPAaX.

OTBeT: .

Kaxkue u3 ciaeyromux yTBepKACHUA BepHEI?

1) Ecau B napasuresorpaMme QHATOHAJIM PABHLI, TO 3TOT IApaJLIeJIOrPaAMM —
KBajgpar.

2) Ecyiz OfMH U3 YIJIOB, IPUJIEKAUX K CTOPOHE IapajiejorpaMma, pased 50°,
TO APYTO¥ yroJi, Opuieskaniuil K ToH »Ke cTopoHe, paseH 50°.

3) Eciiu cyMmMa TPEX yriioB BBHIIYKJIOrO YeThIpéxyroabauKka pasaa 200°, To ero
YeTBEPTHIK yroJ pasex 160°.

Orser:

Modynv «PeanvHas mamemamura»

14

Hna kBapTUpH momaasio 95 KB. M 3aKa3aH HaATAYKHOM IIOTOJIOK OeJioro meera.
CrouMOCTh MaTepHaJIOB ¢ Y4ETOM paboT IO YCTAHOBKE HATAMKHBIX IIOTOJIKOB IIPU-
BeJleHa B Tabiuile.

IIser Ilera (B py0.) 3a 1 KB. M (B 32aBMCHMOCTM OT IJIOINAAY OMEIEHM)
OTONKA
Jgo 10 k. M or 11 no 30 kB. M ot 31 0 60 xB. M cBuinie 60 XB. M
Benprit 1500 1200 900 700
IIBeTHOM 1650 1350 1050 850

KakxoBa cTromMOCTh 3aKa3a, ecji JeHCTBYyeT Ce30HHAA CKuAKa B 15% ?
1) 66500 pybaeit

2) 66495 pyOaei

3) 6317,5 pybuei

4) 63175 pyGueit
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BAPWAHT 14

15

16

17

18

ITpu paGore hoHapuxa 6aTapeiika MOCTEIIEHHO Pa3pPAMKAETCS, U HALIPS KEHNe B DJIeK-
TpudecKo! Iienu (poHapuka nagaer. Ha pucyHnke nmokasaHa 3aBMCHMOCTD HAIIPAKEHUS
B IIeOU OT BpeMeHU paboTsl hoHapuxa. Ha ropu3oHTaibsHOM OCH OTMEUYAeTCsa BpeMs pa-
60ThI (hOHAPHKAa B Yacax, HA BEPTUKAJILHOM OCH — Hanpsi»KeHue B BoabTax. Onpesenure
TI0 PHCYHKY, Ha CKOJILKO BOJILT yIIaJeT HalpsKenue 3a 15 yacos paboTs! hoHapuka.

' U,B

1,8
1,6
1,4
1,2 e
1,0 ]
0,8 \
0,6
0,4
0,2
0,0

Orger: .

AXnuy npexupuATHA paclpejesie bl MEeXX/AYy roCyJapCTBOM M YACTHBIMM JIMIIA-
My B oTHOomeHuM 2:3. O6masa npubbLIb NPEAIPUATHAS IOCJE YIJIATH HAJOIOB 3a
rog cocrasuna 96 mus. p. Kakas cymma (B py6J1ax) us 9T0i npubslan JOIKHA IOMH-
TH Ha BBEIIUIATY YACTHBEIM aKIUOHepaMm?

OrserT: ' .

JlectaENna coenuHseT Touku A u B. BricoTa Ka)Xnoil cTryneHu pasHa 24 cM, a
anuHa — 32 cM. Paccrosaue Mexay roukamu A m B cocraBnser 20 m. Haitgure

BEICOTY, Ha KOTOPYIO HOAHUMAaETCS JecTHUIA (B MeTpax).

OrserT: .

Ha nuarpaMme nmokasaHBI PEJIMIHO3HBIE COCTABLI Hacenaerus epmanun, CIIIA,
Aznctpun u Bennko6purarnu. OnpeiesnTe o fuarpaMMe, B KAKUX CTPAHAX CyM-
MapHas J0JIA IPOTECTAHTOB ¥ KATOJHKOB IIpeBRImaeT 75% .

T'epmanns CHIA Arcrpus BennkoOpuranusa

"

- 1 00
% T J
E X - 7
| —— — v
\ 7
\ A = - 4
- X = 7
X 5 <
‘\ ~ N
% ’
J"

HOPOTECTAHTEI KaTOJUKH MycyJabMaHe | -Ipouune

1) 'epmannsa 2) CIlIA 3) AscTpusa 4) BenxukoOpuranusa
B oTBeTe 3anumuTe HOMepa BLIGPAHHBIX OTBETOB.

Orser: .
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19

[22]

23

25

[26]

B cpepgreM m3 Kaxabix 50 DOCTYIMBIINX B IPOJAKY aKKYMYJIATOPOB 49 aKKy-
MYJIATOPOB 3apsxeHkl. Halaure BepOATHOCTh TOT'O, YTO KYIJIEHHBIH aKKyMYJId-
TOP He 3apAMKeH.

OrserT:

3akou Menzeneera-Kianeiipona mokHo 3anucarts B Buae PV = vRT, rue P —

nasienue (B mackaiax), V — o6sém (8 M3), v — KosrmuecTBO BemjecTsa (B MOJIAX),
T — remneparypa (B rpagycax Kenbsuna), a R — yHuUBepcaJibHas ra3oBasi IOCTO-
staHasi, pasHada 8,31 /(K + moxns). Ilons3ysacek aToit popmysiolt, HalgUTE KOJIM-

yecTBO BemecTBa V (B MosaAx), ecau T = 250 K, P = 63156 I1a, V =1 m3.

OTseT: .

Hactb 2»

IIpu swinoanenuu 3adanuii 21-26 ucnonvdyime omdenvuwvili rucm. Cnavana yrarxume
HOMep 3a0anus, a 3amem 3anuuiume e20 peutenue u omeem. ITuwume wémxo u pazbopuueo.

Modynv «Anzebpa»

2x 3x 15— 32x2
Pemure ypaBEenue - =
2x—38 2x+38 4x2—9

N3 nyaxTa A B nyHKT B oTnpaBuiInCh OQHOBPEMEHHO BHU3 II0 TEUEHUIO PEKH
mroT 1 Karep. IIoKa IJIOT IJIBLI CO CKOPOCTHIO 3 KM/4, KaTep OPUOLLI B IYHKT B,
3aTeM COBePIIUJ OOpaTHHIN pelic B IYHKT A 1 BepHYJICS CHOBA B IYHKT B oxHoBpe-
MEeHHO ¢ npubriTeM miora. Kakosa coOCTBEeHHAsA CKOPOCTEL KaTepa?

x+4,ecnnx<-2,
Iocrpoiite rpadux ¢pyaxnun y = f(x), rae f(x) = { x2 — 2, ecu |x| < 2,
‘ 4 — x, ecrtxt x > 2.

ITpu xakux 3HAYEHUAX Q@ IPpAMAA Y = @ UMeeT ¢ rpaduKoM QYHKIUU TPU obIue
TOYKMU?

Modyne «I'eomempusn»

Bricora AH pomba ABCD, y Kotoporo yronx A — Tymnoi, genut cropony CD na
orpe3xku DH = 12 u CH = 1. HaiiguTre BricoTy poMmba.

Oxpy:xHOCTB Kacaercs cTopoHs! BC tpeyroasauka ABC B Touke K u npogoxe-
HUM ctopoH AB u AC B Touxkax L u M coOTBeTCTBEHHO. [{lOKa»XuTe, 4TO pa3HOCTH
JnH oTpe3koB AM u BK paBHa JiuHe CTOPOHEI AB.

B rpanenuu ocHoanust AD u BC paBHBI cooTBeTcTBeHHO 21 1 14, a cymma yr-
J0B pu ocHoBaHuu AD pasHa 90°. Hailigure pamuyc OKPYy>XHOCTH, IIPOXOAAIei
yepe3 TouKU A u B u Kacawieics npamoit CD, eciiu AB = 6.
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BAPUAHT 15

Yactb 1

Modyne «Anzebpa»

1 HaiinuTe 3HaUEHME BEIDAYKEHUT /22 - 34. 52,
OrBer:
2 Ha xoopaunaTHO# nIpAMoi orMeuyeHs! yuciaa a 1 b. Kakoe u3 ciaexymomux yrT-
BEPXKIECHUN ABJIAETCS BEPHBIM?
® > —o >
a 0 b
Da+b>0 2)b(a—-b)<0 3)a(a—b) <0 4) b(a +b) >0
3 Kaxoe U3 cJIeyIOINX BRIPAYKEHNI PaBHO cTerenu 7#717
k * 7t ky-1
1) 7" -1 2)7 3) 1 4) (7%)
4 Ha pucynke n3o0pakeHb! rpaduku GyHKnum vi
y =6 — x2 u y = —x. Beruucaure abcuuccy Tou-
Ku B.
Orser: A
0 x
=6 2 B
y=06—-x &\\
\‘2-
5 YcTaHOBUTE COOTBETCTBUE MEXKAY QYHKOUAMY U UX rpaduKaMu.
OYHKIINU
_2 R N
Ay=- B)y=-5, B)y=-5.
TPAP®UKHU
1) 2) 3) 4)
Y, Yp y Uy .
| ||
\ 1
\ /|
y 1 i 1 1 \ 1
0] 4 X I [ ) -—.}: ) 1 X B of 11 R
1
1 [
| I
A B B
OTger:
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6 Hana apudmerndeckas nporpeccus (a,), A KoTopoit ay = 18, a ., = 213. Haii-

AUTE PA3HOCTh IIPOr'PECCUH.

Orser:
2+ 5¢2 o
YupocTuTe BRIpaXKeHue " — 6¢ u maiiguTe ero 3HaUYEeHUE OpU ¢ = —4.
Orser:
8 VYKaxure HepaBEHCTBO, PEIIEHHEM KOTOPOTI'O SBJsSETCA JII000e YUCIIO.

1)x2+70<0
2)x2+70>0
3) x2— 70 <
4) x2 - 70 > 0

Modynv «I'eomempusan

7
9 B tpeyroasaukxe ABC yroxa C pasen 90°, sinA = {- . HajinquTe sin B.
Orser:
10 B rpeyroasauke ABC AC = 10, BC = 5./5, yrox C paser 90°. Haiigure paguyc

OMMMCAHHOMK OKDYXHOCTH 93TOI'O TPEYT'OJIBHUKA.

Orser:
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11 Bricora BH pomb6a ABCD genur ero cropory AD Ha orpesku AH =4 u HD = 1.
Haiigure miromans pomba.
B C
[]
A B D
Orger:
12 Ha xneruaToit 6ymare m3obpaxén yron. Haligure ero rpagyCHyo BeJIMUMHY.
g
/ AN
ARNA
/
\\ _—_
OrtBer:
Kaxue u3 ciregyomux yTBepK/aeHUA BEpHbI?

1) Ecam gyra okpy»xHO0CTH cocTaBiasaeT 80°, TO BHIMCAHHELIN YIroJi, ONUPAIOIUACS
HAa 3Ty Ayry OKPY>KHOCTH, paseH 40°.

2) Yepes sr00ble ABE TOYKH NIPOXOAUT HE MeHEE OOHON OKPY >KHOCTH.

3) Ecin paccTossHME OT I[EHTPA OKPYIKHOCTH 0 NIPAMOI MEHBIIIE AUaMeTpa OK-
PYXHOCTH, TO 3TH IIpAMAaA M OKPY>KHOCTh IEPECEKAIOTCA.

Orger:
Modyns «Peanvras mamemamurxa»
14 l B copeBHOBaHMAX IO METAHMIO MOJIOTA YYAaCTHUKU IIOKa3aJM CJIeAyIOolliue pe-
3yJbTATHI:

I I III IV A\ VI
CnopTrcMeH | MONEITKA, | MONMBITKA, | NMOMBITKA, | MOIBITKA, | MOMBLITKA, | TMONBITKA,

(m) () () () () ()

Burxos 54,3 55,2 53,8 55,3 55,0 52,2
Meaun 55,2 55,1 54,2 52,8 54,9 55,5
Tpromos 51,8 51,2 53,9 53,2 54,2 54,3

Mecra pacnpeiesII0TCA IO pe3yJbTaTaM JIydnIied HOOBITKH KayKJ0ro CIIOpTCMe-
Ha. KakoBo pacnpezesieHue MeCT, HAYNHASA C IEPBOTO, CPEIN JAHHBIX YYACTHUKOB?
B orBere ykaxxuTe nepBble OYKBEI (haMHUJINI CIIOPTCMEHOB.

OrBerT:
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15

[16]

Ha rpadukax noxkasano, KAaKk BO BpeMs TeJIeBU3HMOHHEIX Ae0aTOB MeXXAY KaHIU-
naramu A u B Tenespurenn rosocosasu 3a Kaxjaoro ud Hux. (IIo ropusoHTaNBHOM
OCH OTKJIQALIBAETCS BpeMs, IIPOLIeAIIee ¢ Hayaja IoJJOCOBAHUA, a 10 BEPTUKAJb-
HOM — YHCJIO 'OJIOCOB, IIOAAHHLIX 34 3TO BpeMs — B ThIC. IIT.) CKOJBKO Teyie3pu-
TeJIell IIPOroJIOCOBAJIO 3a KarEauaara A 3a nociaegaue 20 muuyTt nebatoB?

Yucao A
70 o
roJIOCOB, R:0:91049)6 Uy all

TBIC. UeJI.
60

40

30

20 /

10

0 10 20 30 40 50 60  Bpewmsa, mun

OrBerT:

Ha nocT npexacesiaresnsa MKOJILHOrO COBeTa IPeTEHA0OBANM 1Ba KaHAUAaTa. B ro-
JIOCOBAHUM NIpUHAJU yuacTtue 144 yeynosek. 'osmoca Mexay KagaujaTamMu pacupe-
IeJUJINCH B oTHOIIeHuH 7:9. CKOJIBKO I'0JIOCOB IIOJYyYHJ mobequreins?

OTgeT:

KopoTkoe miedo KoJioAlla ¢ »KypaBJIéM nMeeT JIUHY 1 M, a JJIMHHOE ILJIeY0 —
3,5 M. Ha CKOJILKO METDOB OIIyCTUTCS KOHELL JJIUMHHOTO IIJIeya, KOraa KOHel, KOpoT-
Koro nmojguumercsa Ha 0,2 m?

OTserT:

B fAnosum npoxwBaer npumepso 127 muaH uenoBexk. Ha aguarpamme noxasas
BO3PACTHOH COCTAB HacCeJEeHUA fIImoHuH.

L : 0—-14 ner
s:::" 15-50 ner
PP s
Li7
- 7 51-64 ner
j\u 4 // o0
o o] 65 ymer n 6onee

CKOJIBKO IPUMEPHO JII0Ael, BO3pacT KOTOPLIX IpeBbIIIaeT 51 rox, nposKuBaeTr

B dnouun?

1) Okou0o 85 ma=.
2) OkoJso 43 muH.

3) Oxkouo 21 miH.
4) OkoJuo 7 muH.
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19

21

23

Ha sx3ameHe 110 reoMeTpuy IIKOJBLHUKY NOCTAETCA OJHA 3amada u3 cOOpHHUKA.
BeposaTHOCTh TOT0, YTO 3Ta 3aja4a Ha TeMy «TpeyroabHuKu», pasaa 0,2. Beposar-
HOCTB TOT'0, UTO 3TO OKAKETCA 3a7a49a Ha TeMy « YIJIbl», paBHa 0,5. B cOopHuKe HeT
3ajla4y, KOTOPLIE OJJHOBPEMEHHO OTHOCSATCS K 3THM ABYM Temam. Haligure BeposT-
HOCTb TOI'0, YTO Ha 3K3aMeHEe IIKOJLHUKY JOCTaHEeTCS 3ajada II0 OXHOU M3 3TUX
ABYX TEM.

OTBerT: .
) bcsino
2
U ¢ — CTOPOHHI TPEYroJLHUKA, a (L — YroJ MexxXAy 3TuMu cropoHamu. Ilonab3ysach

aTo# opmyJion, HauguTe sino, eciu S =9,c=3,a b = 8.

Ilnomiaabs TpeyroJibHMKA MOXKHO BBIYHCJIHTHL OO (opmyJe S = , rme b

OTger: .

Yactb 2

Ilpu évinonnenuu sadanuii 21-26 ucnonwv3yime omdenvrnwvii nucm. Chavana yxaxume
HOMep 3adaHus, a 3amem 3anuuume e2o peutenue u omeem. ITuwume wémko u pasGopuueo.

Modynv «Anzebpar

Penmure ypasuenue x3 +5x2 = 9x + 45.

OTgerT: .

B reomerpuueckoi nporpeccuu (b,), IEpPBBEIM YJIEH KOTOPOH YHCIIO IIOJIOMKH-

1 . .
TeJNbHOe, by - by = 27, a by - b, = 3 Haiigure 2T yeThIpe 4jieHA reOMETPUYECKOM
IPOrpecCum.
HaiiguTe BCce 3HAYEHUA A, IIPHU KOTOPHIX HEPABEHCTBO

x2-(2a+2)x+3a+7<0

He UMeeT pelIeHuu.

Modynv «I'eomempusan

Papnyc okpyxxHOCTH, OIIUCAHHON OKOJIO PAaBHOOEAPEHHOI'O TPEYIrOJLHUKA, pa-
BeH 5, a BbICOTa, IPOBEAEHHAS K OCHOBAaHHIO, paBHa 8. Haiipure miaomans Tpe-
YTOJIbHUKA.

B napannenorpamme ABCD yron A paser 30°, BH u BG — BBICOTHI, IIPOBEIEH-
HBIe K cTopoHaM AD u CD coorBercTBeHHO. JlokaskuTe, uro yroya HBG pasen 30°.

Buccexrpuca yraa A rpanenuu ABCD nepecexkaer 60xk0oBy1o ctopory CD B Tou-
ke K. Haiigure AB, ecitu AD =12, BC=8,CK : KD =3 : 4.
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BAPUAHT 16

Yactb 1

Modynv «Anzebpa»

1 Haitgure sHayeHne Buiparkenus /36 . 24. 52,

OtserT:
2 Ha xoopauuaTHONH mIpsAMOI OTMEUYEHE YHUCJIa X ¥ Y. Kakoe U3 cieqymoniux yr-
BEPXKAEHUHN ABIAETCHA BEPHBIM?
| T 0 v >
Dx+y<0 2)x(x+y)>0 y(x—-y)<o0 Hx(y—x)>0
I__§__| Kaxoe 13 cleAyon[uX BLIPAXKeHUH paBHO creneHu 53%7
52 53 3_ rk 3\
1)5 2)5Tk 3)5°—-5 4) (59)
4 JBe npsameie nepecekaiorca B Touke C yv 9y~ —8
(cm. puc.). Haiigure abcriucey rouxku C. xmy=
Orger:
C
/ 0 \ ;c
5 YcTaHOBHTE COOTBETCTBHE MEXKAY QYHKIIUAMY M UX IrpadUKaMHU.
OYHKIIUU
-3 = _3 =1
N R B)y=-3 B)y =5
IT'PAPUKHA
1) 2) 3) 4)
Ui Yi, Y 3
|
\
y 1 D Iy /i1
[1] ’,1 X Koy o] i1 3 O ] X 0] 1 I
I
i \ I
i 1 I
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87

[6]

Jana apudmerndeckas nporpeccus (a,), A41d KoTopo#t ag = 4,2, a5 = 16,2.

Ha#inute pa3HOCTH IIpOrpeccum.

OtgeT:

1—6m?2

Ynopocrure Bhipakesue 4m -+ ¥ HAWIUTe ero 3HadYeHue opu m = 2.

OtgerT:

Yraxure HepaBeHCTBO, PeIIeHeM KOTOPOIro ABJIAETCA Jroboe yucio.
1) x2-78<0
2) x2 - 78>0
3)x2+ 78>0
4)x2+78<0

Modynv «I'eomempusn»

B rpeyronsuuxke ABC yroa C paser 90°, sinA = 0,57. Haitgure cosB.

Orser:

B Tpeyroasruke ABC AC = 5, BC = 5./3, yron C pasen 90°. Hatzure paguyc

ONMCAHHOU OKDPYXHOCTH 3TOr0 TpeyTrOJIbHHNKA.

11

B

Orger:

Bricora BH pomb6a ABCD penut ero cropony AD Ha orpesxku AH = 21 u HD = 8.

Haiinure mroniags pomoba.

OrBer:
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12 Ha xaeruaroit 6ymare uzobpakéH yroy. HaiquTe ero rpafyCHyIO BEJIMYUHY.

TN

)

/
N

AN

Orser:

Kakue u3 ciregyomux yTBepKAeHUN BepHbI?

1) Ecau BrnucausHberit yroa paseH 30°, TO LEHTPAJBLHBLIM Yroj, ONMPAIOMIUHACS
Ha Ty e IyT'y OKPY>KHOCTH, paBeH 60°,

2) BoucanHBIE YIVIBI, ONMpAIOI(HECS HA OLHY M Ty XK€ XODAY OKPYIKHOCTH,
PaBHEL.

3) Eciu pagmyc OKpYXKHOCTH paBeH 3, a PacCTOSHUE OT IIeHTPA OKPYMKHOCTH
JI0 IIPAAMOM PaBHO 2, TO 9TH IPAMAasa U OKPYXKHOCTH IIepeceKaroTcs.

OrBeT:

Modyne «Peanvrnas mamemamuxa»

B CODPEBHOBAHMAX II0 TOJKAHHIO AApa YYAaCTHHKM IIOKa3aJiu CJenyIoliue pe-

3yJbTaThI:
Cuopr- I II 11X v VvV Vi
cMen IOIIBITKA, | IIOMLITKA, | IONLITKA, | IOIBITKA, | NOILITKA, | IONBLITKA,
(m) (m) (m) (m) (m) (m)
Jleounos 19,4 20,1 21,1 20,8 21,0 20,7
Byprysun 20,4 18,9 19,3 21,1 20,8 21,3
TuManios 20,9 21,2 19,4 19,8 20,5 18,9

Mecra pacrpeneiAioTCA 10 Pe3yJIbTATAM JIYUYIIIeil HONBITKY KaXXJ0ro CIIOPTCMe-
Ha. KakoBO pacnpeziesreHre MeCT, HAUWHASA C IEPBOro, CpeAy JaHHBIX YYACTHUKOB?
B orBeTe yKaxkuTe nepBhle OYKBBI (DaMUJINI CIIOPTCMEHOB.

OrBerT:
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15 Ha rpachukax moxKasaHno, KaKk BO BpDeMs TEJEBU3UMOHHBIX 1e6aTOB MEXIy KaHau-
natamu A u B Tenesputesnu ronocoBanu 3a Kaxaoro ud Hux. (ITo ropusoHTaIBHOM
OCH OTKJIAJLIBAETCS BpEeMsi, IIPOLIE/IIee C Hadaja roJOCOBAaHUSA, a II0 BePTUKAJIb-
HOM — YMCJIO TOJIOCOB, IONAHHLIX 32 3TO BpeMs — B THIC. IT.) CKOJIBKO TeJie3pu-
TeJieil IPOroJIocoBaIO 3a Karauara B B mepuoy ¢ 15-it mo 20-10 MmunyTy Ae6aTtos?

Yucso 70 A
roJIOCOB, a"dnunar b_4+~
TBIC. 9eJI.

60

50 -

40

30 —

20 {—f
10 44

-
0 10 20 30 40 50 60 Bpemsa, Mmun

OTsBer: .

16 Yucao XBOMHLIX JlePeBLEB B IapKe OTHOCUTCS K YMCJIY JIMCTBEHHBIX Kak 1:24.
CKOJILKO IIPOIEHTOB [[€PEBLEB B IAPKE COCTABJSAIOT JIMCTBEHHBIE ?

E

Orser: .

KopoTkoe mieuo KoJoAIla ¢ »KypasyiéM umeeT qiauHy 0,5 M, a [uinHEHOE 1JIeY0 —
4,5 m. Ha CKOJIBKO MEeTPOB OITYCTUTCH KOHEIL JJINHHOTO IjIeda, KOrja KOHel KOPOT-
Koro noguumerca 2a 0,4 m?

OTtBerT: .

18 Ha xpyrosoii fuarpamMme OOKas3aHo, Kak pacapeneisercs (B % ) JIUTEILHOCTD
TeJIeOHHBIX Pa3rOBOPOB COTOBBLIX a00OHEHTOB KoMmaHuu «Mobui». Kakoit mpo-
IIEHT COCTABJIAIOT PA3rOBOPLI, JJIUTEJLHOCTh KOTOPBIX He ImpeBhImnaeT 15 MuHyT?

7%

16% 17 44% 0 5 MuUnyT

oT 5 1o 15 munyT

I

ot 15 o 25 munyr

\ AY
: A . cBBIIIe 25 MUHYT

33%

-

Orser:
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19

21

22

23

25

B dupme Tarcu B Hammuum 75 JErKoBBIX aBTOMOOmied; 24 m3 HUX YEDHBIE C
JKEJITHIMHY HAANMCAMHE Ha 00pTax, OCTAJbHLIE — JKEJIThIE C YEPHBIMH HAaJIIUCAMU.
HaiiquTe BEpOATHOCTH TOTO, YTO HA CJYYaWHBIA BBI3OB IPUEAET MAUIXHA JKEJITOr0
IBeTa C YEPHLIMHU HAAIUCAMU.

Otger: .
+
Iomaas Tpanenuy MOMKHO BEIYMCJIUATEL IO opmyae S = h—L—-—)az b ,rmeaub —

OCHOBAaHUA Tpanenuu, A — eé BeicoTa. ITonb3ysch aTo# (hopmysiol, HaiAUTE OCHO-
Banue a, ecniu S =14, h=4,a b= 4,5.

OTBer: .

YacTtb 2

IIpu evinonneruu 3adanuii 21-26 ucnoawvsyime omdenvnbii nucm. Cravana yxaxcume
HOMep 3a0aRUA, a 3amem 3anuwiume e2o0 peuterue u omeem. [Tuwume wémxo u pa3boprueo.

Modynwv «Anzebpa»

Penrture ypaBEerHUe x3 + 6x2 = 9x + 54,

OrBerT:

B reomerpuueckoii nporpeccuu (b,,), IepBeIi YieH KOTOPOH YHCJIO OTPHIATE b

HOe, by * by = —é , a by * by =—8. HaliauTe oTH yeTwIpe WieHA F€OMETPUYECKOR IIPO-
rpeccuu.
Haiiqure Bce 3HaYyeHUs @, IPU KOTOPHIX pPellleHMeM HEePaBEeHCTBAa
%2+ (2a+4)x+8a+1>0

ABJIseTCA J000e 4uco.

Mooynv «I'eomempusn»

Pajuyc OKPY’KHOCTH, OIMCAHHONA OKOJIO PaBHOOEAPEHHOIO TPEYroJbHUKA, pa-
BeH 13, a BeIcOTa, MPOBEAEHHAA K OCHOBAHUIO, paBHa 18. Haiizure nuoniajgs Tpe-
YrOJIbHHKA.

B napannenorpamme ABCD yron B pasen 45°, AH u AG — BBICOTBI, IPOBELEH-
HibIe K cropoEaM BC u CD coorsercTBenHO. Jlokaxure, uro yroa HAG pasen 45°.

BuccexTpuca yrna A rpanenuu ABCD nepecekaer 60koByio ctoporny CD B Tou-
Ke K. Halinure AB, ecitu AD =24, BC=6,CK : KD=1:2.
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BAPUAHT 17
BAPUAHT 17
Yacrtb 1
Modynv «Anzebpa»
1 Haiinure 3nauenue Buipaskenns /26 52. 62,
Otser:
2 Ha KoopauHaTHOM npAMO# oTMedeHBI yucia a u b. Kakoe u3 ciaepyromux yT-
BEPXKJCHU U ABJISAETCH BEPHBIM?
*o—| . -
a O b
Da-b>0 2)(a—b)a<0 3)(a+bb<0 4)(a+b)b—a)>0
-6 . o3
[E] B Kaxoe u3 CJIeAYIOINX BEIPAYKEHNHA MOXKHO IIpeo0pa3oBaTh BEIpAsKeHNe E — zc ?
C
1) ¢0 2) cb 3)c> 4) ¢l
4 Ha pucyske maobpaskeHsl rpapmkm (GyHK- yi
nuit y = 6 — x2 u y = —x. Beraucymre abecoucey __3
TouKku B. = Tox
Orser: 4 \
o
0 x
y=4-x*°
B
5 YcTaHOBHUTE COOTBETCTBHE MEXAY GYHKIUAMU U UX IpaduKamMu.
OYHKIINN '
- L —_6 -6
Ay=g B)y=—, B)y=-
I'PAOU KN
1) 2) 3) 4)
Y, y 7 . Y.
Vi
Y
1 1 1 1
‘1A - \
0] / o o] i1 x | 1 X 0] i1 » X
\
OTser: A B
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6 Hana apudmernaeckas nporpeccud (a,), A1d KoTopoit ag = —5,4, a,x = —12,6.
Hajiagure passocTs nporpeccuu.

OTBeT:

Tc2+3
c

7 YopocTure BhIpa)keHHe — 9c¢ 1 HalifuTe ero 3Ha4YeHue Ipu ¢ = 5.

OTserT:

Yxaxcn're HEpPaB€HCTBO, PEINEHNEM KOTOPOTO ABJIAETCHA JIIOGOE YHUCJIO.
1)x2-92>0
2) x2-92<0
3)x2+92<0
4)x2+92>0

Modyne «I'eomempusn»

5
13 Haiigure tgA.

9 B Tpeyronsauke ABC yron C pasen 90°, cosA =

OrsBer:

B Tpeyronsauke ABC AC = 14, BC = /165, yrox C pasen 90°. HaitauTe paguyc
OIMCAHHOMA OKPY’KHOCTH 3TOrO TPEYTOJbHHUKA.

OTger:

Bricora BH napasnnenorpamma ABCD penut ero cropony AD ua orpesku AH = 1
n HD = 63. Inaronans napaienorpamma BD pasra 65. Haiinure nomans na-
paJjieyiorpamMmma.

OrTser:
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Ha xieruaroin 6ymare uzobpakén yroiu. Haiigure ero rpaycHyIO BEJIHIHUHY.

Orger: .

E Kaxkue us cieyIONIUX yTBEPXKACHUN BEPHBI?

1) BrrncazHbIe yI'JIbl OKPYKHOCTH DaBHBI.

2) Ecsiu paguyc OKPY>KHOCTH M PACCTOSIHHE OT IMEHTPA OKPYXKHOCTHU JO IPAMOU
PaBHEI 2, TO 9TH IIPAMAaA M OKPY’KHOCTH KacaloTCH.

3) Ecinu paguychl JBYX OKDYXKHOCTel DaBHHI 5 M 7, a pacCTOSTHHE MEXAY MX
[IEeHTPaMH{ PABHO 3, TO 3TH OKPYKHOCTH HE UMEIOT 00IMUX TOYeK.

OrtBer: .
Modynv «Peanvhas mamemamurxa»
l 14 | B Heckonskux acraderax, KOTOphIE IPOBOAUINCE B IIKoJie Ha [leHb 3OPOBLA,
KOMAaH/B! II0OKA3aJIA CIEeAYIOIEe Pe3yIbTaThI:
Komamxa I acradera, II scradera, III acradera, | IV scradera,
MHH. MHH. MHH. MHH.
«ATneTsl» 4.5 2,2 3,7 6,0
«Bob6pnI» 4,3 2,3 3,9 5,5
«McTurean» 5,2 2,1 3,4 5,8
«Cnor u MocsKa» 4,7 2,4 5,2 5,7

3a kaxxayio actadeTy KOMaH/A IIOJy9aeT KOJIHUIECTBO 0aJJIOB, pABHOE 3aHATO-
My B 3TOU acradere MecTy, 3aTeM GaJIJIBI IO BceM actaderam cymmupyrorcsa. Kakoe
UTOIOBOE MECTO 3aHsjia KomaHaa «Bo6per», ecoau mobenuTesieM CIATAETCSI KOMaH-
Ia, HabpaBIrasa HauMeHbITee KOJIHIeCTBO OYKOB?

1)1 2)2 3)3 4) 4
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15

16

7]

18

Ha rpadukax noxasano, KAk BO BpeMsI T€JI€BU3MOHHBIX 1e0aTOB MeX Y KaHIM-
naramu A 1 B tenespuTenu rosgocosanu 3a Kaxaoro u3d Hux. (Ilo ropuzonTansuoi
OCH OTKJIQJBIBAETCA BpeMsA, IpoLIelIee ¢ HAUaJa roJOCOBAHUS, a 10 BePTUKAIL-
HOM — YMCJIO I'OJIOCOB, NOAAHHBIX 34 9TO BpeMs — B ThIC. IIT.) CKOJIBKO Tene3pu-
TeJell IPOroJocoBaso 3a BpeMs nebaToB? '

Yucno 70 A

T'0JIOCOB, afIN

I
THIC. Ye. /

b,—*

50 o’

40

30

20 /
10 /

! !t
0 10 20 30 40 50 60 Bpewms, mun

OrBerT:

IIpunTep neuyaraeT ogHy crpaHuny 3a 10 cekyHa. CKOJIBKO CTPAaHUIL MOXKHO Ha-
neyaTaTh Ha 9TOM IpuHTepe 3a 14 MUHYT.

OTserT:

KopoTKoe mj1e4o KoJIoAlA ¢ xypasaém umeer gauny 0,5 M, a JimnHHOE 1I1€40 —
1,5 m. Ha cKonbKo MeTpoOB IOAHMMETCA KOHEIl KOPOTKOro Ijiedya, KOrjga KOHeI]
JJIUHHOIO OIycTUTCA Ha 2,7 m?

Otser:

Ha nquarpamMmme moxasaHO COJePKaHMe IIUTATEJbHBIX BEIIeCTB B CMBOYHBIX Cy-
xapax. Onpepenure mo gumarpamMme, B KaKHX IIpeJeJaX HAXOQUTCS COLEPKaAHUE
OeJIKOB.

benKun

N

SKHPBI

yriaeBoabl

‘\‘d

y.d
/
N

e
7 e | mnpouee*

* — K OpoyeMy OTHOCATCSA BOJAa, BUTAMHWHEBEI I MAHEPDAJILHBIEC BEIIlEeCTBA.

1) 0-15% 2) 15-25% 3) 25-50% 4) 50-100%
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19

[22]

23

24

25

BeposaTHOCTH TOr0, YTO HOBLIM HELJIECOC OPOCJIYXKUT Ooabme roxa, passa 0,96.
BeposaTHOCTH TOr0, YTO OH IPOCAYKUT GoJIbIIe ABYX JeT, paBHa 0,84. Haiinure Be-
POSITHOCTH TOr'0, UTO OH IPOCJIYXXHT MEHbIIIE ABYX JIeT, HO OoJbIIe roja.

OTseT:

IlerTpocTpeMuTenbHOE ycKopenue (B M/C2) MOMKHO BBIYMCIUTH 1O Qopmyie
a = w2R, rme ®— yryoBas ckopocTs (B 1/c), a R — paauyc oxkpyskHOCTH. Ilon3y-
fChb 9TOM (popmyJIoit, HaiiuTe paccrosane R (B merpax), €CJIH YrJIOBasi CKOPOCTH
paBHa 5 1/c, a MeHTPOCTpPEeMUTeILHOE YCKOPEHe paBHO 75 M/c2.

OTBer: ' .

Yactb 2

IIpu eévinonnenuu 3adanui 21-26 ucnonwvayime omdensvruviii rucm. Chavana yxaxume
HOMep 3a0anus, a 3amem 3anuuwume ezo pewernue u oméeem. INuwume wémro u pazbopuueo.

Modynv «Anzebpa»

Pemure ypasaerme x3 + 3x2 — x — 3 = 0.

OrBeT: .

HaiinuTe cymMMy IepBBIX AECATH YIEHOB apu(pMeTUYeCKOH IPOrpeccHu, ecyy
CyMMa NepPBLIX TPEX €€ YIeHOB pPaBHA HYJIO, & CYMMa IEPBbIX YETHIPEX UYJIEHOB
paBHa 1.

HafinuTe Bce 3HAYEHNA @, IPU KOTOPHIX HepaBeHCTBO x2 — 2ax + 2 — a < 0 He
UMeeT penieHuni.

Modyav «I'eomempus»

Pasiuyc OKpYXHOCTH, OMMCAHHOH OKOJIO PABHOOEIPEHHOr'O TPEYrOoJIbLHUKA, pa-
BeH 17, a BrICOTA, IPOBEAEHHAA K OCHOBAHHIO, paBHa 25. Haiimure miaomans Tpe-
YroJbHUKA.

B napannesnorpamme ABCD yroxa C pasen 60°, DH u DG — BEICOTEI, IPOBEAEH-
Hble K cTopoBaM AB u BC cootrBercTBeHHO. [Jokakure, aro yroan HDG pasen 60°.

Buccexrpuca yrina A rpanenuu ABCD nepecekaer 60xoByi0 cTropory CD B Tod-
ke K. Hawinure AB, ectu AD =15, BC=12,CK : KD=2: 3.
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-

BAPUAHT 18

Yactb 1

Modynv «Anzebpa»

0,3°1,5

Haiinure 3HauenMe BLIpaKeHUSA 15—6
’

OTserT:

W3BecTHO, 4TO UMCI0 M oTpHIaTeJ bHOEe. Ha KAKOM K3 PUCYHKOB TOYKH C KOOPAHNHA-

ramu 0, m, 2m, m?2 pacnoyI0KeHbI HA KOODAMHATHOM IPAMOI B IPaBUJILHOM IopaKe?

1)
} - * - P
0 m> m 2m
2)
} - > - -
0 m?2 2m m
3)
} - - - '
0 2m m? m
4)
® ® 4+ L P
2m m 0 m?

3HayeHVe KAKOro BEIPAYKEHUS SABJISAETCA HAUOOIbIIAM ?

1) /3,6 2) 421 3)3- V0,5 o frp

Pemure ypasaenue 4 — 5(3x + 2,5) = 3x + 9,5.
Oreer:

Ha pucysHke u3o6paxéH rpaduk KBaapatuuHoit dyaxmuu y = f(x). Kakue us

CcJIeAYIOINUX YTBEPXKIEHU HeBepHBI? BrinumuTre uX HoMepa.

vA
8 X
PN
6 \
\
[ \
[ 11 \‘
S To] [ & 1 %]

1) ®yaxnusa yOriBaeT Ha IpoMeXXKyTKe [2; +00).

2) 1(0) = -2.

3)f(x)<O0mpux<-2ux>6.

4) HauGoJsibInee 3Hayerue (GpyHKIIUY PaBHO 6.

5) Yucna 2 u 6 — wHyau GyHKIUH.

6) dyHKIIMA TpUHUMAaeT 3Ha4eHre, paBHOe 4, Ipyu 3HAYEeHUAX aprymenTa —1 u 5.

OrBer:
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6 Brinucans MePBhIE HECKOJIBLKO WIEHOB apudMeTHYecKOod Iporpeccuu (a,):
33; 25; 17; ... . HalinuTe a ;.

Orger:

a"12 . g4

w i

. B orBeTe

7 YupocTuTe BeIpaXKeHne ¥ HaliuTe ero 3HaYEeHUE IPU a =

25
3aIUIONTe TOJyIeHHOe THCJIO.

Orger:

8 Ha xaxoMm pHucYyHKe N300paskeH0 MHOXXeCTBO PelleHu i CHCTeMbl HEPABEHCTB

-35+5x>0,
6 — 3x>-3?

1) g, >
3
2) QUL
3 7
3) cucTemMa He UMeeT peIIeHu i

4) UL .
7

Modynv «I'eomempus»

9 B rpeyronsauxe ABC yrou C pasen 90°, AB = 10, cosB = é . Haiigure AC.

Orser:

10 ¥Yrosn A uerbipéxyroasanka ABCD, BIMCaHHOI'O B B
OKDY’XHOCTB, pasen 80°. Haiigure yrosn C 3TOro 4eTsl-
péxyroabauKa. OTBeT HaiTe B rpajgycax.

OTBeT: . O,

Ha cropore BC npsimoyronbuuka ABCD, y KOTO- B E C
poro AB = 3 u AD = 7, orMeuena touka E Tak, 4To
yron EAB pasen 45°. Haiinure ED.

Orser: .
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12 Ha xiyetuaToit Oymare ¢ paamepoM KJjeTkHu 1 cm X 1 cm n3o0parkéH napasieso-
rpamm. Haitgure ero maomans. OTBer gaifTe B KBaJAPATHBIX CAHTHMETPAaX.

OtBer: .

13 | Kakwue u3 ciaenyomux yTBep:KAeHUA BepHbI?
1) CymMa IBYX IPOTHBOIIOJIOMKHEIX YIJIOB IMapaJuiejorpamma pasxaa 180°,
2) Eciu cTOPOHEI IPAMOYTOJBLHIKA PABHBI 3 U 4, TO fUaMETP OIIMCAHHON OKOJIO

HEro OKPYKHOCTH, PaBeH 9.
3) OkoJ10 106010 IPaBUJILHOTO MHOTOYTOJIBHUKA MOMKHO OIIMCAThH He 6oJiee of-

HOY OKPY’XHOCTH.

OrtBer: .
Modynv «Peanvhas mamemamura»
14 B rabiune npeacTaBiIeHE! IeHbI (B py0JIsaX) HA HEKOTOPhIE TOBapHI B TPEX Mara-
3UHAX: :

Marasun Monoxo (3a 1 n) | Kypunsie rpyaxu (3a 1 kr) | Makapons: (3a 500 r)
«Bacmiaéx» 39 146 32
«Maprapurra» 43 138 36
«Poza» 45 150 40

3unanga IBaHOBHA XOYeT KYOUTH 3 JI MOJIOKA, 1,5 KI' KYpUHBIX I'PYAOK U 1 Kr
MakKapoH. B KakoM mMarasmue CTOMMOCTh TAKOM MOKYIIKY OyAeT HaMeHbIIeH, eciru
B «Maprapure» y 3unaujasl VIBaHOBHEI CKUAKA 5% Ha BCce TOBaph! 110 JUCKOHTHOMN
KaprTe, a B «Po3e» IpOXOAUT aKIHA: IPU NOKYIKE ABYX JIMTPOBLIX IAKETOB MOJIO-
Ka TpeTuii 6ecriaTHo?

1) B «Bacnabke»

2) B «Maprapure»

3) B «Po3ze»

4) Bo Bcex MaraswHax CTOMMOCTE IOKYIKHU OyeT OAUHAKOBOM
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15 Ha pmarpamme mokaszano koymuecTBo SMS, npucIaHHBIX CIyIIaTeJIdMH 3a
KaXXbIi 4ac YeTHIPEXYACOBOro 3¢hupa NIporpaMmel 10 3asiBKaM Ha pajguo. Ompexe-
JMTEe, HA CKOJIBKO 0oJbine coobimeHni OBLIIO MPUCIAHO 3a IIEPBbIE ABA Yaca IIpo-
IrPaMMBI II0 CPaBHEHMIO C IIOCJIeAHUMM ABYMSA YacaMH 3TOH IIPOrpaMMmsl.

A
40
=
w 30
o
M
2
Q
5 20
S|
B
Q
=
10 —
1-i1 gac 2-i1 yac 3-i gac 4-i1 gac
OTger: .
[16 | COeperarenpHbIM OaHK HA4YMCJAeT HA CPOYHBIM BKiaax 15% romoswix. Braan-

ik nonoskua Ha cyéT 800 p. Ckoabko pyOieii OyzeT Ha 3TOM CUETe yepes I'ojl, eCIH
HUKAKHX OIlepamuil Co CYETOM IPOBOIUTHCA He OyaeT?

OrtBer: .

17 Kakoit yros (B rpagycax) obpasyloT MHHYTHAs H YacOBas CTPEJKH YacOB
B 11:007?

OTrser: .

18 B rabiune npuBeseHb! JaHHRIE 0 pocTe uucia abonenros MTC 3a Tperuit kBap-

ran 2012 roxa.

Abonentcka 6asa, 30 cemrnGps 2012 r. 30 wmions 2012 r.
MJIH 49eJI.

Poccusa 70,73 69,59
Mocksa 13,46 13,07

u Mockosckasa 06JacTe

Cankr-IleTepbypr 3,73 3,66

u Jlernarpaackaa ob6sacTs

OcranbnaEle perHoHEl Poccuu 53,53 52,87

Ha cxosskxo nponeHTOB Bo3pocia aGorenTcKasn 6a3a Poccuun? PesyabraT oKpyT-
JINTE A0 JEeCATHIX.

Orger: .
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19

[21]

B ¢upme Takcu B faHHEIX MOMEHT cBoOogHO 34 MamuHbl: 5 4épHEIX, 10 Kéi-
TeIX ¥ 19 3enénnIx. Ilo BbI30BY Bhlexajia OffHA U3 MAIllMH, CJAYYAHHO OKa3aBIIasCH
Oanske BCero K 3akasuuky. Haiiure BEpOsTHOCTD TOTO, YTO K HEMY IIPHEeT TaKCH
3eJIEHOTO IBEeTA.

OTgBerT: .
mlmz
3aKO0H BCEMUDHOTI'O TATOTEHUS MOKHO 3aImrucarth B Buye F =y 5 » The F — cu-
r
Jia IPUTSKEHUA MEXJy TeilaMu (B HbIOTOHAX), M; M M, — MAaccChl TeJ (B KHJIO-

rpamMmax), ' — PacCcTOssHUEe MeXXJy NeHTpaMHU Macc TeJ (B MeTpax), a Y — IrpaBUTa-
IIMOHHAA IIOCTOAHHAA, pasHad 6,67 - 10711 H - m2/kr2. ITonbaysacs aToi hopMyIoil,
Haiijure Maccy tesna m, (B Kuiorpammax), ecau F = 0,06003 H, m, = 6 - 108 xr,

ar=2m.

OTser: .

Yactb 2

ITpu evinoanenuu 3adanuii 21-26 ucnonvayime omdenvrsii aucm. Chavana yxaxcume no-
mep 3adanus, a 3amem 3anuwume e2o peutenue u omeem. Ifluwume wémro u paszbopuueo.

22

23

24

25

26

Modynv «Anzebpa»

a b(b—a)? 1
JJOKaXXUTe TOXKIECTBO P .l gy .
a?2+b2  at—pt a+tb

J1s1 IIKOJIBLHOM UIPOBOM IJIOINAAKH BEIJENMIHN YIYACTOK 3€MJIM IPAMOYTOJILHOM
¢opmer. [I1uHA Orpajbl BOKPYT IJIOLIAAKY OYIeT MEHbIIEe, €CJIM yYaCTOK IIPH TOH
)Ke Iromaam OyxeT MMeTh KBagpaTHYIO dopmy. Hias 3TOro Hajgo OZHY CTOPOHY
yJacTKa YMeHbIIUTHL Ha 27 M, a Apyryio yBeauuyuTs Ha 18 m. Kakoit 6yzer cropona
KBaJpaTHOro yyactka?

HaiiguTe BCce 3HaYeHUA p, IPU KOTOPBIX IPSAMasA J = X + p epeceKaeT rpadux

_ lad
byEKOUU Yy = . B ABYX TOUKaX.

Modyav «I'eomempusn»

Touka M aBasercs cepequHONA GOKOBOM cTOpOoHEI AB Tpanenuu ABCD. Hainu-
Te IJI0INAaAb Thalenmuu, ecJy miaomanas Tpeyrojgsauka MCD pasHa 28.

CymMa aauH TpPE€X CTOPOH MapajuejiorpaMMa B TPHA pasa 6oibIle AJUHBI ero
YeTBEPTOM CTOPOHEI. JlokaskuTe, YTO B 5TOT HAapAaJLIeJIOrpaMM MOYKHO BIMCATh OK-
PYKHOCTB.

B rpeyronsauke ABC cropona AB Ha 4 6ob1ie cropoEsl BC. Mexguana BE jesur Tpe-
YTOJBbHMK Ha JIBA TPEYTOJLHMKA. B KaXK b N3 9TUX TPEYTOJHLHUKOB BIIMCAHA OKPYK-
HocTh. HaliinTe paccrosine MeXIy TOYKaMU KACAHUA OKPYKHOCTEH ¢ Mexuanoii BE.
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BAPUAHT 19

Yactb 1

Modyne «Anzebpa»

y 3—5,8
| 1 Haiifure 3Ha9eHNe BEIDAMEHUA 5o 5 = -
" r ?
Orger:
2 H3sBecTHO, 4TO YMIC/IO M OoTpUATE bHOE. Ha KAKOM M3 PUCYHKOB TOYKY C KOOPAUHA-
ramu 0, m, 2m, m? pacnosoxeHs! Ha KOOPAUHATHOH IIPSAMOII B IPAaBHILHOM HMOpALKe?
1)
: - - - .
0 2m m?* m
2)
- - 2 4 P
2m m m? 0
3)
- L 2 t * -
2m m 0 m>
4)
- } * * -
2m 0 m m?
[ 3 3HayeHNe KaKOr0 BHIPAXMKEHUS ABJIAETCA HAUMEHbIINM ?

1) /6 2)% 3)3- /0,6 4)%'%

Pemure ypaBrerue 4x — 5,5 = 5x — 3(2x — 1,5).

OTtger:

Ha pucynxe m3o6paxéH rpaduk KsaapaTuyHoi QyHxnuu y = f(x). Kakue us
CJeAYIOINUX YTBEP X AEHU HeBepHBI? BrIIuinuTe uX HoMepa.

1) f(=3)=0.

2)f(x)>0mpux <-3ux>1.

3) PyHKIUA BO3PACTAaeT HA HPOMEXKYTKe [—1; +00),

4) Harmennmree sHaueHue QYHKIIMKA paBHO —6.

9) Yucna -3, —6, 1 — Hyaum pyHKOUA.

6) f(=5) > f(1).

Et

e\
\ 1

=Y

/"’-
—
\N

-4 1 1

OrserT:
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6 B apudmernyeckoit mporpeccenu (a,): a; = —21; a, = —16; a,, = 24. Haitnure a,.
Orser:
al8. g-24 . 1
YnpocTuTe BeIpaskeHHe —— —— M Halfj[UTe ero sHa4YeHUe IIPK a = 7 B otBere
a

3allANINTE IIOJYYEHHOE YHCJIO.

OTBer:
8 Ha xakoM pHCYHKe H300pakeHO0 MHOKECTBO PeIlleHU CHUCTEMEI HEPABEHCTB
3+ 3x>0,
2—-3x>14?

1) cucrema He UMeeT pemeHUH

2) LU, -
-4

3) UL,
-4 -1

4) QUL
-1

Modynav «I'eomempus»

| 9 l B Tpeyronsuuke ABC AC = BC = 4, sinB = g . Haitgure AB.

OrBer:
10 YerripéxyronsEuK ABCD BrucaH B OKPY?KHOCTE. o B
Vron ABC paser 48°, yrox CAD pasen 38°. Haitgure Y
yros ABD. OtBeT pajiTe B rpajgycax.
OTger: \ . O,
A \—/ D
11 Ha cropore BC npamoyronsauka ABCD, y KoTo- B E C

poroAB =30 u AD = 102, ormeuyena Touka E Tak, 4To
yron EAB pasen 45°. Haitaure ED.

OTser:
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12 Ha xneryaroit 6yMare ¢ pasmepoM KJeTKu 1 cm X 1 ¢cm m3obpaxxkeHa Tpamenus.
Hamgure eé naomans. OTBeT faiTe B KBaJAPAaTHLIX CAHTUMETDAaX.

N\

[y

CM

OrBer: .

Kaxune n3 cienyoiqux yTBepKAeHUIl BepHBI?

1) B TpeyrosibHMKe IPOTUB MEHBIIIETO YIJIa JIEKUAT MEHLIIas CTOPOHA.

2) OKpy>KHOCTh HMeeT 6eCKOHeYHO MHOTO IJeHTPOB CHMMETDHUMH,

3) IleETPOM CHMMETPHH IPAMOYTONbHUKA ABIAETCH TOYKA IIepecede s quaro-

HaJIeu.
Orger: .
Modynv «Peanvrnas mamemamuxa»
14 B Taﬁnnﬁ;e IIpeJICTaBJIEHE! IIeHE] (B py0JIsX) Ha HEKOTOPHEIE TOBaphI B TPEX Mara-
~ BMHAaX:
Maraszun Xneb (3a 6aTon) Konbaca (3a 1 kr) CrIp (32 1 kr)

«T'opomex» 26 320 244

«Tarbana» 25 340 250

«YasTpamMmapuu» 23 300 240

l'asmmaa IlerpoBHA X04eT KynuTh 3 6aToHa xJyeba, 0,5 xr kosbacel 1 1 Kr ceIpa.
B xakxoM mMarasmHe CTOMMOCTS TaK0il IOKYIKH OyaeT HauMeHbIIel, ecau B «TaTs-
sHe» y I'anmuas! IlerpoBasr ckuaka 10% Ha a00n1e MsACHBIE U3/ens, a B «'opour-
Ke» CKUAKA 5% Ha BeCh aCCOPTUMEHT?

1) B «T'opomxke».

2) B «TaTbsane».

3) B «YiunTpamapune».

4) Bo Bcex MarasmHax CTOMMOCTH NOKYIKH OYIeT OUHAKOBOM.

OTserT: .
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15

[16]

17

18

Ha puarpamme noxasamo xkogudecTBo SMS, nNpHCIaHHBEIX CHYIIATENIAMUA 34
KasKJbIH Yac YeThIPpEXYACOBOro 3¢upa nporpamMMsl 0o 3afaBKam Ha paauo. Omnpeze-
JIATE, Ha CKOJILKO DOoJbIe coo0leHui GBIIO IPHCJIAaHO 3a NepBLIE QBa Yaca IIpo-
rpaMMBbl 10 CPABHEHHIO C IIOCJIeAHIMHA ABYMS YaCAMM 3TOM IPOrpaMMEI.

A
40

30

20 wegad

Koaunuecrso SMS

S

Y

1-i1 gac 2-¥1 4ac 3-1 gac 4-11 gac

Orser:

Kakasa cymma (B py6s1ax) OyzeT npocTaBjeHa B KACCOBOM YEKe, eCIM CTOMMOCTD
ToBapa 870 p. ¥ mOKymaTejsb OILIAYMBAET €ro Mo AUCKOHTHOU Kapre ¢ 10% -Hou
CKHUOKOMI?

OrBeT:

Kaxoi#t yron (B rpazgycax) o6pas3yioT MUHYTHas M YacOBasA CTPEJKU YAaCOB
B 8:007?

OTser:

B rabaune npuBeseHs! faHHBIE 0 pocTe yucaa aboreEToB MTC 3a TpeTHit KBap-
ran 2012 roxa.

Ab6onernTcxkasa 6a3a, MJIH UeJr. 30 cenTabpa 2012 r. 30 vionn 2012 r.
Poccns 70,73 69,59
MockBa 1 Mockosckas obinacTh 13,46 13,07
Caukr-IleTrepOypr 3,73 _ 3,66
u Jleamarpasnckas obiacts
OcTraxsable peruousl Poccun 53,53 52,87

Ha ckoabpko npomeHTOB Bo3pocia aboHeHTCKas 6aza MockBel u obnacTu? Pe-
3YJbTAT OKPYTJIUTE IO NECATHIX.

OrsBert:
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19

20

21

] [

23

24

Eamt

Ha 6opry camoaéra 12 MecT psIoM ¢ 3aaCHBIMY BhIXOZaMu U 18 mect 3a mepe-
ropoAKaMu, pasfeNdarInquMy cajodel. OcTalbHble MeCcTa HEYAOOHKI AJIA ITacCaku-
pa BrIcoKoro pocra. Ilaccasxup B. Beicoxoro pocra. HaiiiuTe BEpOATHOCTH TOTO,
YTO HA PEervcTpamuy IIpHM caydaifHoM BeIGOpe mecTa maccaskupy B. mocramerca
ynobHOe mecTo, ecau Bcero B camosiére 300 mecr.

OrtBer:

mym,
r2

3aKOH BCEMUPHOI'O TATOTEHUA MOXKHO 3aIIMCATh B BUje F =Y , rne F — cu-

Jla IIDUTAKeHUA MeXAy Tenamn (B HBIOTOHAX), M; U My — MAacChl TeJ (B KHJIO-
rpaMmax), r — pPacCcTOSHYE MEXKAY IEHTpaMH Macc TeJ (B MeTpax), a Y — rpaBuTa-
IIMOHHASA IIOCTOAHHAA, paBHas 6,67 - 10711 H - m2/xr2. Ilons3yacs 3Toi GOpMYJIOL,
HaliuTe Maccy Teiaa m, (B Kuiorpammax), ecau F = 0,9338 H, my, = 5 - 108 xr,
ar=>5mw.

Orser:

YacTtb 2

Ipu eévinoanenuu zadanuil 21—26 ucnonvdyiime omdenvibii rucm. Chavana yxasicume Ho-
mep 3adanus, a 3amem 3anuuiume ezo peutenue u oméem. INluwume wémro u pazbopuueo.

Modynv «Anzebpa»

y(x + y)2 x 1
JlokasxuTe TOMKAECTBO T2 T 5 2= .
x*—y x<+y x—y

Jns1 cajia BeLEJIEH YYACTOK 3€MJIM OPAMOYTOJBHOMN opMbl. [JIMHa M3ropoau, Ko-
TOpOI1 OyZeT OropoXKeH caz, OyaeT MeHbIlle, eCIM YIACTOK IIPH TOM »Ke ILIomanu 6yaer
MMeTh KBafipaTHYIO opmy. a8 5TOro HAJO OLHY CTOPOHY V4aCTKa YMEHbBIIHUTH Ha
40 ™, a apyryro yBeauuuTh Ha 30 M. Kakoii 6yzeT cTopoHa KBajpaTHOro yyacrka?

Haiigure Bce 3HAYEHUA P, IPU KOTODHIX IIPAMAadA = p — X IlepecexkaeT rpadpux

||
byERIUN §y = —, B ABYX TOYKaXx.

Modynv «I'eomempusn»

Touka M aBasierca cepenuHoi 60K0B0M cTopoHLI AB Tpanenuu ABCD. Haiinu-
Te IJIOINAAL TPaleluy, ecJan IIonlaab Tpeyrojbanka MCD pasHa 34.

JIIMHA OMHOI M3 CTODOH IapajuiejiorpaMMa B TPH pPa3a MEHbIIIEe CYMMBI JJIMH
TPEX JPYTHUX €ro CTOpPOH. JlokakuTe, YTO AUATOHAIM NAPAJIEIOIPAMMA JeJIAT ero
YTJIbI IOIIOJIAM.

B rpeyronsauxe ABC cropora AB Ha 6 6ossmie croporsl BC. Meauana BE fenur Tpe-
YTOJBHUK Ha iBa TPEYyroJIbHUKA. B KayKJBIN U3 3TUX TPEYTOJHHUKOB BIMCAHA OKPYIK-
HocTh. Halimure paccrostHue MeX Iy TOUKAMHU KaCAHUA OKPYIKHOCTell ¢ MmenuaHoit BE.
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BAPUAHT 20

Yactb 1

Modynv «Anzebpa»

0,2 - 0,6
1 HaiiguTe 3HaYEeHHE BLEIPDAMKEHUSA 04132 °
OTger:
2 W3BecTHO, 4TO YUCJI0 M oTpUIaTeasrHoe. Ha KAaKOM M3 PUCYHKOB TOUKY C KOOD/{MHA-
tamu 0, m, 2m, m2 pacIoyIoKeHB! Ha KOODAMHATHOM IPAMOH B IPABUJILHOM IOpAAKe?
1
) - ° t . o
m 2m 0 m?
2)
- - } - -
2 m 0 m?
3)
i ° P »_
0 m: 2m m
4)
+ ® * - P
0 2m m m?
3 3HaueHNe KaKOr'0 BLIPAKEHUSA ABJIAETCA Hauboabmum?
1) /6 2) L5 3)3-./0,6 4)E-£
4 Pemmure ypaBrernue 0,5x — 5(2 + 1,5x) = —24.
OrgerT:
I 5 | Ha prcyHKe n306paskéH rpaduk KBajgpaTHuHOH GyEKNuM y = f(x). Kakue us

CJEAYIOIMUX YTBEPXXK/IeHUl HeBepHbI? Brlnumure ux HoMepa.
1)f(x)=0npux=-3ux=1.
2) f(x) <0 nopu x <1.
3) ®ysKnMa Bo3pacTaeT Ha IpoMexyTKe (—o0; —1].
4) Haumensiniee 3HaueHne (GyHKIIUU DABHO —8.
5) Yucna —3, 1 — Byau pyHKOUA.
6) f(—4) = 1(2).

J \

1

et

OTBerT:
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6

Brinucansel nepBhie HECKOJLKO YIEHOB apuGMeTHYecKoil mporpeccuu (a,):

—32; —26; —20; ... . Haiigure aj;.

OTser:
a 14 1
7 YuopocTuTre BRIpasKeHune = i HaWIUTe ero 3HaYeHue Ipu a = re B oTBeTe
3aINIINTE IOJYyYEHHOE YUCIIO.
Orser:
8 Ha xakxoM pHCyHKe M300paKeH0 MHOYKECTBO PEIIeHUN CUCTEeMbl HEPABEHCTB
-9+ 3x <0,
2-3x>-10?
1) YITHTTITTTITTHTITTTIITITIT o >
4
2) SUULLLLLLULLULI L .
3
3) LU, -
3
4) i i
3 4
Modynv «I'eomempusn»
9 B tpeyroasauke ABC yroxa C pasen 90°, AC = 6, tgA = % . Hasizure AB.
OTser:
10 Cropons! uetsipéxyronsauka ABCD AB, BC, CD B
u AD CTSCHBAIOT AYT¥ ONMCAHHON OKDYXXHOCTH, - ‘ —C

rpafiycHble BeJIWYMHBI KOTOPBIX pPaBHEI COOTBETC-
tTBeHHO 95°, 45°, 124°, 96°. Haiinure yron B aroro
4eTHIPEXYTOJbHUKA.

poro AB = 36 n AD = 113, ormeuena Touka E rax, uro
yros EAB pasen 45°. Haitnure ED.

OTBeT paiiTe B rpagycax.

Orser: . \

Ha cropone BC npamoyroasauxa ABCD, y xoro- B E C

OTBeT:
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12 Ha xneruaroit 6ymare ¢ pasmepoM KjieTKH 1 cM X 1 cm usobpasxén pom6. Hai-
AuTe ero wnomans. OTBer gaiiTe B KBa/[paTHLEIX CAHTHMETDAX.

Orser:

13 Kaxue 13 ciieAyIONHAX YTBEPXKICHNA BepHEI?
1) Kaxxjas cTopoHa TpeyTroJLHHKA MeHbNOle Pa3HOCTH ABYX APYTUX CTOPOH.
2) Yepes mob6yI0 TOYKY IPOXOTUT HE MeHee OJHON NpPAMOM.
3) Ecnu xBa yriia OHOrO TPEYrOJIbHUKA PABHBI [BYM yIJIaM APYTrOro TPEyrojab-
HHKAa, TO TAKHE TPEeYTOJALHHKM IIOLOOHEI.

Orser:
Modyns «Peanvrnaa mamemamurxar
B rabumne npejcraBiieHEl IeHb! (B py0OJsix) Ha HEKOTOPbIE TOBAPHBI B TPEX Mara-
3MHAX:
Kouders: MoJiaoko Kode

Maragun (3a 1 kr) (3da 1 x) (3a ynaxosry 250 r)
 «Pomamixas 320 36 230
«PoaauK» 330 38 240
«Ipaamaex» 350 40 235

HUear Hukonaesuu xouer Kynurth 1,5 Kr KoH(peT, 1 1 MOIOKA ¥ OAHY YIIAKOBKY
xKode. B kakom Marazuwse CTOMMOCTH TAKOU HOKYIKHN OyJeT HaWMeHbINIeH, ecjid B
«Ponauke» y MBana HukonaeBunua ckujaka 3% Ha Bce TOBApPhI I10 AUCKOHTHOM
Kapre, a B «IIpaamuke» ckuaka 15% na xordeTnI?

1) B «Pomamxke»

2) B «Poguauxe»

3) B «IIpaamake»

4) Bo Bcex marasmHax CTOMMOCTE IIOKYHIKU OyeT OfNHAaKOBOU
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15

16

17

Ha aguarpaMme moxkasaHo KoJyddyecTBO SMS, mpuciIaHHBIX CHyIIATEAAMH 3a
KaKJbIH 9ac YeTEIPEXJacoBOro 3upa NporpaMMel 0o 3asBKaM Ha paawmo. Onpene-
JIUTE, HA CKOJBKO 00JIbIne cOOOIMeHuH OLLJIO NPHCA3HO 3a IEepBhIE€ ABAa 4aca Opo-
I'PaAMMBEI II0 CPABHEHHIO C IIOCIE[HAMH ABYMS JaCAMHP 3TOH IIPOTrPAMMEI.

A

80

60

40 % ol

KoauuectBo SMS

20

1-i1 wac 2-¥ gac 3-# gac 4-¥% gac

Oreer: .

B noHesieIbEHUK HEKOTOPBIM TOBap MOCTYIHJ B mpogaxy no nese 600 p. B coor-
BETCTBHUH C IPHHATLIMH B MarasvHe NPAaBAJIAMH [[eHa TOBapa B TeYeHHE HeJAeJH OC-
TaeTcA HEM3MEHHOM, a B IeDPBLIH eHb KAXKA0H CAeAyIOIed HeAed CHHKAeTCA Ha
15% ot npensinymeit nmessl. CKoOJbKO pyOJseil 6yieT CTOMTHL TOBApD HA BOCHMOM
JIeHb II0CJIe MOCTYIJIEHUSA B IPOAAXKY?

Orser: .

Kaxoit yron (B rpagycax) ob6pasyloT MUHYTHAS H 9YacCOBasA CTPEJKH YacoB
B 10:00?

Orser:

B rabiune npuBeneHsl JaHHBIE 0 pocTe duciaa aborerToB MTC 3a Tpermit xBap-
tax 2012 ropa.

AbonenTckan 6a3a, 30 cenTabpa 2012 r. 30 mxomn 2012 r.
MJIH 9eJI.

Poccna 70,73 69,59
MockBa 13,46 13,07

u MockoBckada 061acTs

Canxr-Ilerep6ypr 3,73 3,66

u Jlermarpazckas obaacte

OcranbHEIE permoHLl Poccuun 53,53 52,87

Ha crosbko nponeHTOB Bodpocsa aboHeHTcKaa 6asza Camxt-IlerepOypra m 06-
nactu? Pe3yasTaT OKPYTJIHATE AO AECATHIX.

OrTzer: .




110

MATEMATUKA. 20 TUNOBbIX BAPUAHTOB 3K3AMEHALIMOHHbIX PABOT

19

20

Crac saragpIBaeT ABY3HAYHOe 4YHcio. HalguTe BepOATHOCTL TOT'O, YTO OHO
OKaHYUBaeTrcda Ha 4.

OTserT:

9195 ' o
3akon Kynona mosxkHO 3anucars B Bujse F =k 1 5 » THe F — cua B3anmoenc-
r

TBUA 3aPA/OB (B HEIOTOHAX), ¢ ¥ ¢, —BEJMIHHEI 3apAJO0B (B KyJIOHaX), K —K0a(-

¢unuenT nmponopnuonansrocTy (B8 H - M2/Kn2), a r — paccTosnue Mexay 3apana-
mu (B merpax). Ilonssysaces popmynoil, HaiguTe BeIUIUHY 3apaja q; (B KyJI0Hax),

ectu k=9-109H - m2/Kn2, gy = 0,0008 K, r = 6000 m, a F = 0,0008 H.

Orser: .
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21

22

[24]

25

26

Yacrtb 2

Hpu évtnonnenuu 3adanuii 21-26 ucnonvayiime omdenvrvili nucm. Chavana yxasxume Ho-
mep 3adanus, a 3amem 3anuutume ezo peuwenue u omeem. INuwume wémrxo u paszbopuueo.

Modynv «Anzebpa»

JnuHa cagoBoro y4acTka IpaMoyroiasbHoi dopmber Ha 10 M Gosbire ero mupu-
HHI. Ero mromane pemwinu yeeauwuuts Ha 400 M2, J[71s 5TOr0 JIMHY YBEIUUMIN Ha
10 M, a mupury — Ha 2 M. Hajigure miomanbs HOBOI'O y4acTKa.

1 _ 1 _ 1 -0
(a—=b)b—c) (b—c)a—c) (c—a)b—a) )

lonamn're TOXAECTBO

HaiiguTe Bce 3HaYeHUA p, IPH KOTOPHIX IpsAMadA y = X + p mepecexkaeT rpapux

Ed .
byHKDIUHN Yy = —, B TPEX TOYKAaX.
X

Modynv «I'eomempusa»

Touxa M sBiseTcA cepeauHoil 60xoBoi cToponsl AB Tpanenuun ABCD. Haiigu-
Te ILIOINAAb TPAIeINH, eCJIH IIoINaab Tpeyronbuuka MCD pasua 17.

Tpu cTOPOHEI HapaJlyiesiorpaMma pasHEL. Jloka)kuTe, 4TO OTPE3OK, C KOHIIAMH B
cepeANHAX NPOTHUBOIOJIOMKHEIX CTOPOH IapaJljleJIorpaMMa, PABEH YeTBEPTH €ro Iie-
puMeTpa.

B Tpeyronsauxe ABC cropona AB ua 2 6oabimme croporsl BC. Meanana BE ne-
JIUT TPEYroJILHUK Ha ABA TPEYTOJHLHNKA. B KaXKABLIN U3 3THX TPEYTOJHLHUKOB BIIN-
caHa OKDY»KHOCTh. HailfuTe pacCTOAHNE MEXKAY TOIKAMU KaCaHU OKPYKHOCTEMN C
Menuanoii BE.
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KOHTPOJ1bHbI/A BAPUAHT

Yactb 1

L¥"

Modynv «Anzebpa»

. ' 2 1
Haitgure 3HaYeHUe BHIPAXKEHUA D * (%) -16- 5

OTgerT:

Ha xoopamuHEaTHOM npAMOil OTMEeUYEeHB! Ynucja a u b.

* —oeo—1 o
a 0 b 1

Kaxoe u3 cneayromux quces Haubosbmiee?
1)a+b 2) —a 3) 2b 4)a->b

3HayeHNE KaKoro u3 Bmpamennﬁ ABJAETCA YUCJIOM paILHOHaJIbHLIM?

2
1) (V6 - 3)(J/6 + 3) 2) ‘ﬁ% 3) .3 - /5 4) (/6 - 3)2

Haiinure KopHM ypaBHeHudA x2 + Tx — 18 = 0.
OTserT:

YcTaHOBUTE COOTBETCTBHE MEXAY rpadmramMu GyHKIUE ¥ dhopmynaMu, KOTO-

phle UX 3ajaioT. Boumure B npmaep;ennyxo B oTBeTe Tabsuny mooj Ka)kaou OyKBoi
COOTBETCTBYIOIIYIO nudpy.

I'paguru
A) B) B)
\[ bA ][] 7 27\
A\ /
\ /
1 1 1
0] |t 1 o[ & = i ica
Popmynoe
2
1) y = x2 2)y=7 3y=x Yy=7
A b B

OrserT:
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6

Hana apudmernaeckasa nporpeccusa: —4; —2; 0... . Haiigure cyMMy nepBHIX fe-

CATHU €€ YJIEeHOB.

OTserT:

Vuopocrure Beipaxernue (2 — c)2 — c¢(c + 4), maiiguTe ero 3anauenue npu ¢ = 0,5.

B oTeer 3anumuTe IIOJIYYEHHOE YHCJIO.

OTser:

Pemure cucreMy HEpAaBEHCTB

bx+13<0,
x+5H=21

Ha xaxom puCyHKe H300pa’KeHO MHOXKECTBO €€ pereHui?

1) S .
-2,6 —4 x

2) JLLLLE \
—4 -2,6 x

3) L SIS
—4

-2,6 x

4) L >
-2,6 x

Modynv «I'eomempusn»

B paBHOGenperHOM Tpeyronsauxe ABC ¢ ocHoBanmeM AC BHEINHWI yroJ OpH

BepmuEe C paser 123°. Haiigure Benmuuny yrina ABC. Orser jgaiite B rpagycax.

B

123°

OTser:
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10 K oxpyxHoCcTH ¢ 1eHTpoM B Touke O IpoBe/ieHbl KacaTenbHad AB u cekyimas

AO. Haiigure paguyc OKpy»KHOCTH, ecau AB = 12, AO = 13 cm.

B
A o
OrtBer: .
HaiiguTe niomanab Tpanemuy, N300paKéHHOI Ha PUCYHKe.
7
15 12 13
9 12
OTger: .
12 Haiinute Tanrernc yriia AOB, n300pa)XKéHHOTO HA PUCYHKE.
B
A
[0,
Orser: .
13 YKaxuTe HOMepa BepHBIX YTBEP)KIEHUN.

1) Yepes TOUKy, He JIEXKAIIYIO Ha JAaHHON NPAMOM, MOXXHO IIDOBECTH IPAMYIO,
napaJijIeJIbHYIO 9TOU IPAMOI.

2) TpeyroasHUK co cTopoEamu 1, 2, 4 cymiecTByer.

3) Ecau B pom6e oxun m3 yrios pasen 90°, To Takoit pom6 — KBajpar.

4) ITeBTp OOMCAaHHON OKOJIO TPEYTOJBHUKA OKPYYKHOCTH BCETJa JIEXKUT BHYTPH
3TOr0 TPEYTroJbHHUKA.

OTBeT: .




KOHTPONbHBIA BAPUAHT

[14]

Modynv «Peanvnas mamemamurxa»

B rTabauie npuBeAeHsl HopMaTuBhI o Oery Ha 30 MeTpoB Aus vynamuxca

9-x KJaccos.

Manbuynku JdeBouKu
OrmeTrka «D5» «4>» «3» «H» «4» «3»
Bpems, ¢ 4,6 4,9 5,3 5,0 5,5 5,9

15

Kaxkyro orMeTKy nmoayduT IeBouKa, npobe)xkasimas aTy AucTaHIuio 3a 5,36 ce-

KyHABI?

1) OrmeTKa «5»
2) Ormerka «4»
3) Ormerka «3»
4) HopmaTuB He BBINOJHEH

Ha rpaduke nszobparkeHa 3aBUCHMMOCTH aTMOC(HEPHOro AaBJeHUs (B MM DT. CT.)
OT BBICOTH! HaJl YPOBHEM Mops (B KM). Ha kKaxoi#t BeicoTe (B KM) JIETHUT BO3YIIHBINA
miap, ecau 6apomeTp, HaXOAAIWHCA B KOP3WMHE INapa, HOKAa3bIBAeT [AaBJIEHUE

540 mm pr. cT.?

OTBer:

CrouMoCThs IIpoe3Zla B IPUI'OPOJHOM 3JIEKTpoOIoe3je cocTasjser 198 py6ueii.
IIlIxonsaMkam npepocraBiserca ckuAxa 50% . Cxonbko py6neil cTouT mpoesp

800
700
600
500
400
300
200
100

AATMOCQ)epnoe JaBJIEHNEe, MM DT. CT.

\\
\‘ 3
‘Bmco'ra,
KM
>
1 3 4 5 6 7 9 10 11 12

rpynns! u3 4 B3pOCABIX ¥ 12 INKONBLHUKOB?

OTserT:
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18

[20]

ITpoexTOop MOJHOCTHIO OCBEIIaeT 3KpaH A BEHICO-
Toit 80 cM, pacnono)xeHHRIH Ha paccroaHuu 250 cMm
oT npoexTopa. Ha xakomM HamMeHbOIEM PACCTOAHHAM
(B caETHMeTpAaX) OT NPOEKTOPAa HYKHO PACIIOJOXKHATH
sxpaH B BricoToit 160 cM, 94TOOBI OH 651 DOJHOCTHIO
OCBeIll€H, €CJIA HACTPOMKH IPOEKTOPa OCTAIOTCH
HEU3MEHHBIMH ?

OtBer: .

3aBydY IDKOJBI DOABEN HTOI'M KOHTPOJLHOM paboThl mo MmaTemMaTuke B 9-X Kjac-
cax. PesynbTaTsl npescTaBieHkl Ha KPYTrOBOM AUarpamMme.

OTCYTCTBOBaJIN

OTMETKa «2»

OTMETKA «3»

OTMeTKa «4»

- OTMETKa «H»

Kaxoe n3 yTBepKaeHuil OTHOCHTEILHO PEe3yJIbTaTOB KOHTPOJIBHOM paboTHI Bep-
HEI, ecsIa Bcero B mkoJre 120 peBsTuriaccHHKOB? B oTBeTe yKarkuTe HoOmMepa Bep-
HEIX YTBEPXAECHUM.

1) BoJiee HOJIOBHHEI yIaIIUXCA IOJYIHIA OTMETKY «3».

2) OKO0JI0 IOJIOBHHEI YyYAIMUXCHA OTCYTCTBOBAJH HA KOHTPOJLHOM paboTe MIn

NOJIYYUIIX OTMETKY «2».
3) OTMeTKY «4» HIH «5» IIOJYYHJIA IPAMEPHO IIEecTad JYacTh YYaU[AXCH.
4) OTMeTKY «3», «4» niu «5» moxyamau 6oee 100 yaamuxcs.

OTser: .

Ha Tapenke nexaT nmupoXKH, OTMHAKOBEIE HA BHALA: 4 ¢ MscoM, 8 ¢ KamycTou u
3 ¢ abnoxamu. Ilers Bayraj BuIOHpaeT oqMH OHPOXKOK. HalifaTe BEePOATHOCTS TO-
ro, 9TO IMPOIKOK OKAXKeETCA C A0JIOKaMH.

OTgeT: .

Ilepuon Kose6armss MaTemaTuaecKoro MaaTHuka T (B CeKyHAAaX) NPUOIMIKEHHO

MOXKHO BEIYHCIATS 110 hopmyne T = 2./1, rre | — piumua HutH (B MeTpax). Iloxbay-
sCh 3TOH (opMyJIOH, HAHAATE AIHHY HATHA MaATHHAKA (B MeTpax), nmepuoA Kojeba-
HUM KOTOPOT'O COCTABJIAET 3 CEKYHJHI.

Orser: _ .
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21

[22]

[24]

25

. Yacrbs 2

IIpu svinonnenuu 3adanui 21-26 ucnonvayiime omdensrbiii aucm. Cravana yxaxume
Homep 3adanus, a 3amem 3anuwume €20 pewenue u omeem. ITuwume wémxo u pazdbopuueo.

Modyne «Anzebparn

18"+3

Coxparutre Kpo6b 32n+5.9n—2

Pr16oJsioB B 5 1acoB yrpa Ha MOTOPHOM JIOAKE OTIIPABWICA OT IPUMCTAHU IPOTHUB
TE€YeHUsI PeKH, depe3 HeKOTopoe BpeMA Opocus AKopb, 2 Jaca JOBWJI PHIOY B Bep-
myJcsa oopatrO B 10 wacoB yrpa Toro xe nua. Ha Kakoe pacCTOAHUE OT IPUCTAHH
OH OTILIbLI, €CJN CKOPOCTh TeYEHHA PEKHM PaBHA 2 KM/4, a cOGCTBEHHAsI CKOPOCTh
Jonku 6 xm/4a?

. x*—13x2+ 36
INocTpoiite rpaduk byaroEY y = 5 —3)(x+32) M OUPEAETHTE, DK KAKKMX 3HA-

YeHHUSAX [apamMeTpa ¢ OpAMas i = ¢ UMeeT ¢ rpapMKOM POBHO OJHY OOGIIYIO TOUKY.

Modynv «I'eomempusn»

B npamoyronbHOM Tpeyronbauke ABC ¢ opameiM yriaoM C M3BEeCTHLI KaTeThI:
AC = 6, BC = 8. Haitpure meguany CK 3T0oro TpeyroJbHHKA.

B napannenorpamme ABCD Touka E — cepenuna cropousl AB. UsBecTHO, 4YTO
EC = ED. Toxakure, 9T0 JAHHBINA OapaJlJIeJIOrpaMM — IPAMOYTOJbLHUK.

OcnoBanue AC paBHOGenperHOTO TpeyronbHuka ABC pasuo 12. OxpykHOCTH
panuyca 8 ¢ HEHTPOM BHE 3TOr'O TPEYyrOJbHUKA KacaeTCA NPOAOJINKEHUI GOKOBBIX
CTOPOH TPeyrojbHHKA B Kacaercs ocHoBaHus AC. Ha¥inure pagnyc OKpy»>KHOCTH,
BOHCAHHOM B TpeyroJbHuK ABC.
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MATEMATWKA. 20 TUNOBbIX BAPUAHTOB 3K3AMEHALIMOHHbLIX PABOT

OTBETDbI
- Bapuanr 1 2 3
1 -790 -820 2,1
2 2 3 2
3 3 4 4
4 0; 5 -7;0 —4,5
5 231 432 312
6 54 75 256
7 1,5 1,5
8 4 1
9 5 20 84
10 80 30 6
11 115 65 90
12 30 36 3,5
13 23 13 23
14 4 2 3
15 758 761 755
16 1850 306 50
17 3 2,4 9
18 4 2 24
19 0,85 0,88 0,65
20 50500 30600 271
21 x (~§;3) x (%;2) (7: 2) u (3; -2)
22 5 kM/q 6 xM/4 80
k=-2; (-2; 0) k=i
. .
\
P/ ‘ 1 \
23 - -0 A
) ~§1_10 1 % -——~.\ og; x
R \
=ANTT T T | e : [ l‘ R S —
N of
24 8 20° 4
26 3./3 2 2:3
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ITpodonrscenue maba.

Ne sapanusa Zapuany 4 5
1 1,5 1,2
2 3 4
3 3 4
4 1,2 2,5
5 243 421
6 -64 -2
7 9,5 2,6
8 3 4
9 118 18
10 7 5
11 96 100
12 0,8 2
13 23 12
14 2 2
15 752 755
16 140 260
17 9 12
18 . 24 23
19 0,55 0,1
20 249 238
21 (-2; 2), (-4; -2) (-1; 3), (2; 0)
22 75 90 .
“d<c<s5 -b<e<4
YA yh
-15 __1
ANE
! :
23 L\ .
-4-2 O0) 1 x
:
:
T
24 3 16
26 % %
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MATEMATUKA. 20 TUNOBbIX BAPUAHTOB 3K3AMEHALIMOHHbIX PABOT

ITpoGonscenue maoan.

- Bapwanr 6 7 8
1 0,9 -110 0,9
2 3 1 4
3 120 60 180
4 -3; 3 -1; 3 0; 5
5 132 423 431
6 23 25 31
7 -30 35 2
8 2 1 4
9 37 54 116
10 76 120 5
11 40 120 108
12 2 2 -3
13 2 1 123
14 2 3 3
15 -8 7 34
16 700 1270 9400
17 4 9 0,4
18 1 4 3

20 86 219,2 92,8

21 __a? 4222 +8)(x — 2) a
(a+3)a—2) x—6 a—4

22 32 xm/q; 40 xM/y 12 xM/4; 15 xM/g 5 km/4; 6 KM/

23 [-1; 2) (0; 4) (-2./3; 2./3)

24 42 12 6

26 7 2 3
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OTBETH!
ITpodonxcenue mada.
Ne 3amapun Zopua 9 10
1 0,00039 0,0017
2 4 4
3 2 3
4 -0,2 -1,25
5 124 214
6 =7 -3
7 -3 15
8 -2 0
9 48 1
10 10 15
11 121 139
12 5 1
13 123 12
14 1 2
15 300 000 450 000
16 6 140
17 800 1000
18 3 7
19 0,25 0,56
20 4 15
21 (4: -1); (—4; 1) (0,5; —2); (-0,5; 2)
292 a=2;d=4nma,=11;d=2 a,=2;d=6uma,=9;d=4uma,=16;d=2
23 2 -1
24 24 6
26 2./19 61
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MATEMATUKA. 20 TUNOBbLIX BAPUAHTOB 3K3AMEHALIMOHHbBIX PABOT

IIpodonsxcerue maba. '

N sanammn Bapuanr 11 12 13
1 0,0075 -8,75 0,84
2 1 4 2
3 1 2 120
4 -2; 2 2;1) (-3;2)
5 234 413 241
6 -7 192 80
7 -4,5 -4,6 -3,5
8 7 -4 0
9 22 9 61
10 16 44 51
11 155 168 76
12 2,56 2 3
13 2 3 3
14 3 4 3
15 250 000 56 40
16 4 3 THIC. 5 maH
17 195 15 10
18 860 000 24 12
19 0,25 0,88 g—;
20 1 950 12
21 (-3; 2); (—-2; 3) -2 0
22 a;=1;d=4umma,=10;d=2 1,549 44q
23 -2 (~os -35 )3 0; (3313-; +oo) (-33:0); (05 3%)
24 14 6 15
26 J58 10 12
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IIpodonscenue mab.

N zapanua Sapran 14 15 16
1 79,2 90 540
2 1 2 3
3 0,5 2 1
4 2; 1), (-1;-2) 3 -2
5 321 241 241
6 162 15 1
7 0,4 3,5 -3,5
8 1 2 3
9 6 0,75 0,57
10 55 7,5 5
11 48 15 580
12 5 135 45
13 3 12 13
14 4 MBT BTJ
15 0,6 15000 25 000
16 57 600 000 81 96
17 12 0,7 3,6
18 23 2 77
19 0,02 0,7 0,68
20 30,4 0,75 2,5
21 -1; é -5;-3; 3 -6; -3; 3
22 9 kM/u 9; 3; 1; -31' —-;'; 1;-2;4
23 -2 (=905 =2), (3; +o0) (=203 1) (3; +0)
24 5 32 216
26 15 17 18
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MATEMATUKA. 20 TUNOBbLIX BAPUAHTOB 3K3AMEHALIMOHHbLIX PABOT

ITpodoaxncernue maba.

- Bapuanr 17 18 19
1 240 -0,1 ~1,4
2 4 4 3
3 4 3 2
4 4 -1 2
5 142 245 45
6 -0,8 ~287 19
7 -9,4 27 49
8 4 3 1
9 2,4 6 6
10 9,5 100 10
11 1024 5 78
12 60 9 10,5
13 2 23 13
14 1 2 1
15 130 000 10 15
16 84 920 783
17 0,9 30 120
18 1 1,6 3
19 0,12 é—;’ 0,1
20 3 6 700
21 -3;-1; 1
22 17,5 54 M 120 M
23 (—o0; —2) (1; +00) -1 1) (-1;'1)
24 375 56 68
26 22 2 3




125

OTBETHI
Oxonvanue maba.
N sgapanms Hapuazr 20 KouTponsuwlit BapHanT

1 0,25 -3

2 2 9

3 1 1

4 2 -9; 2

5 23 142

6 148 50

7 25 0

8 3 2

9 7,5 66

10 110 5

11 85 168

12 4 2

13 23 13

14 3 2

15 20 2,5

16 510 1980

17 60 500

18 1,9 13

19 0,1 0,2
20 0,004 2,25
21 96
22 1600 M2 8 xm
23 (2; +o0) c=-6,2mmc=-4pamc==6
24 34 5

26 1 4,5
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CNPABOYHbLIE MATEPUAIDI

AJNTEBPA
dopMya KOpHeil KBa[pATHOTO YPABHEHUSA:
- —b+ /D
x = T,rneD=b2~4ac.

Eciu KBafpaTHEIH Tpéxuner ax2 + bx + ¢ uMeeT ABa KOPHSA X{ ¥ Xy, TO
ax?+ bx + ¢ = a(x - x,)(x ~ x,);
ecau KBaApaTHLIA TpéxwieH ax? + bx + ¢ UMeeT eAMHCTBEHHEIA KOPEHD Xg, TO
ax?+bx + ¢ = a(x - xp)%.

dopMya n-ro wieHa apudMervueckoil mporpeccum (a,), OepBHIH YJeH KOTODPO# paBeH a; H
pasHocTh paBHa d:
a,=a;+d(n-1).
DopMyJia CyMMEI IEPBRIX N YJIEHOB apu(pMeTHIeCKOii Iporpeccuu
(ay +a,)n

S, = 2

@dopmyJia n-TO 4jJeHa reoMeTpudeckoit mnporpeccuu (b,), mepBHI# uWiIeH KOTOpPO# pasen by, a

3HaMeHAaTeJ b PaBeH §:
= ah—1
bn bI q

DopMyJia CYMMEI IEPBBIX 71 YJIEHOB reOMEeTPHUYECKOM IPOorpeccuu

(g"—1)b,
S,= -1 -

Tabnauia KeaJpaToB JIRY3HAYHBIX YHCEJ

EnquHuns!
0 1 2 3 4 5 6 7 8 9
1 100 121 144 169 196 225 256 289 324 361

400 441 484 529 576 625 676 729 784 841

900 961 1024 1089 1156 1225 1296 1369 1444 1521

1600 1681 1764 1849 1936 2025 2116 2209 2304 2401

2500 2601 2704 2809 2916 3025 3136 3249 3364 3481

Hecarku

3600 3721 3844 3969 4096 4225 4356 4489 4624 4761

4900 5041 5184 5329 5476 5625 5776 5929 6084 6241

6400 6561 6724 6889 7056 7225 7396 7569 7744 7921

© ([ ® ([N || O] ] W N

8100 8281 8464 8649 8836 9025 9216 9409 9604 9801
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TEOMETPHUA

CyMMa yTJIOB BEIDYKJIOTO 7-yroJbHUKAa pasHa 180°(n — 2).

3
Pa,zmyc r OKPY>XHOCTH, BIOINCAHHOM B IIpaBI/IJILHLIﬁ TPEeyroJsHHUK CO CTOPOHOH @, paBeH _6- a.

J3
Pagnyc R OKpys;KHOCTH, OIIMCAHHONA OKO0JIO IPAaBUJIBHOIO TPEYTrOJbHUKA CO CTOPOHOR a, paBeH g @

Jns rpeyronsauxa ABC, co croponamu AB = ¢, AC = b, BC = a:

a_ __b _ _c _
sinA sinB sinC 2R,

rune R — paguyc omucaHHON OKPY2KHOCTH.
Hnsa rpeyronsanka ABC co croposamu AB =c¢, AC=b, BC = a:
c2=a?+ b2 - 2ab cos C.
dopmysa AMUEE [ OKPYsKHOCTH paguyca R:
I = 2nR.

dopmysa ANUEEL [ YrH OKPYKHOCTH paauyca R, Ha KOTOpPYIO onmMpaeTcs IEeHTPAJILHBIH YroJ
B () TPAgyCOB:
l — zﬂ
~ 360°°

dopmya maomany S napajjieorpaMma co CTOPOHOM @ X BRICOTOM A, IPOBEIEHHOH K 3TOH CTOpOHE!
S = ah.

Popmysia nyomany S TpeyroJbHAKA CO CTOPOHOM a ¥ BRICOTOH ki, MpOBEeAieHHONA K 3TOH CTOpPOHE:
1
== ah.
2

IInomans S Tpamenuyl ¢ OCHOBAHUSMU @, b 1 BeIcOTO# h BRIYHCAsSETCS No dhopmyIe:

atb
2

S=

IInomans S xpyra paguyca R BRIIUCIAETCH 0 GopMYyJIe:
S =nR2.
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