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I[TACIIOPT KOHTPOJIbHO-OLIEHOYHBIX CPEJICTB

Kowmriekt KOHTPOJIbHO-OLICHOYHLIX CPCACTB MPECAHA3HAUCH JJId ITPOBCPKU PE3YJILTATOB OCBOCHUS
yueOHoit muctmminael OJ1Y.04 Maremaruka. KOC BkiIro4aeT KOHTPOJBHBIE MaTepHalbl AJs
MIPOBEACHUS IPOMEKYTOUHON aTTECTAIlMU YK3aMeH. DK3aMeH MPOBOAUTCS B (OpME MUCHMEHHON
KOHTPOJIbHON paboTBHI.

OcBoenue coaepxanus ydeOnou mucrurmmasl OJY.04 «Martemartuka», obecrieunBaeT
JOCTIDKEHHE 00yUYaIOMIMMHUCS CIIEAYIOMINX PE3yIbTaTOB:
JAUYHOCIMHDBIX:

. (dbopMHpOBaTh TPEACTABICHHE O MaTeMaTHKE KaK YHUBEPCAIBHOM SI3BIKE HAYKH,

CpEelICTBE MOJICIIMPOBAHUS SIBJICHUN U MIPOIIECCOB, 00 UJIEAX U METO/IaX MAaTEMATHKH;

J MIOHUMAaTh 3HAYUMOCTh MAaTeMaTHKH Il Hay4YHO-TEXHHYECKOro  Iporpecca,
(¢opMHpOBaTh OTHOILIEHHWE K MAaTeMaTHUKE KaK 4YacTu OOIIeYesOBEYEeCKOM KYJIbTYphl Yepes3
3HAKOMCTBO C UCTOpUEN Pa3BUTHS MAaTEMAaTUKH;

° pa3BUBATh JIOTUYECKOE MBIIIJICHUE, MPOCTPAHCTBEHHOE BOOOPAKEHHUE, KPUTHIHOCTH
MBIIIUICHUSI Ha YPOBHE, HEOOXOAUMOM i Oyaymied mpodecCHOHATBHOW ACSITeIIBHOCTH, IS
MIPOJIOJDKEHHST 00pa30BaHMs M CaMOOOpa30BaHUS;

L OBJIAC€BATH MaTeMaTU4YCCKNMU 3HAHUAMHAU n YMCHUAMU, HeO6XO)II/IMI)IMI/I B
HOBCG}IHCBHOI\/’I KHU3HU I OCBOCHUSA CMCKHBIX €CTCCTBCHHOHAYYHBIX JUCHUIIIIMH U JUCHUILINH
PO eCCHOHAIBHOTO ITHKJIA;

) TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHWIO, B TOM YHCIIE CaMOOOpa3oBaHUIO, Ha
MPOTSHDKEHUU BCEH KU3HM, CO3HATEIBHOE OTHOIIEHHWE K HEMPEpPhIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCTICIITHON MPO(PECCHOHATBHON IeATETLHOCTH;

o FOTOBHOCTh K KOJUIGKTMBHO pa0oTe, COTPYJHHYECTBY CO CBEPCTHHKAaMH B
o0pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HON, yUeOHO-UCCIIeIOBATEIbCKOM, MPOSKTHOW U JPYTHX
BHJIAX JIEATEIBHOCTH;

L4 OTHOIICHHUC K HpO(l)eCCI/IOHaJII)HOI;'I JACATCIIBHOCTH KaK BO3MOXXHOCTHU YUaCTHA B pCIICHUU
JIMYHBIX, O6H_ICCTBCHHBIX, rocyJapCTBCHHbBIX np06neM.

Memanpeomemnbtx:
L4 YMCHHUC ONPCACIIATh LCIIN, COCTABJIATH IUIAHBI ACATCIBHOCTH U OIIPEACIIATH CPpCACTBA,
H606XOI[I/IMI>I€ AJI UX peajin3alu,

L4 HCIIOJIb30BATh PA3JIMYHBIC BUIBI MO3HAaBaTEIbHOU JESITEIBbHOCTH IS peumeHud 3a1a4,
NPUMCHATE OCHOBHBIC MCETOJbBI IMO3HAHUA (Ha6HIO,Z[eHI/Ie, OIMMCAaHUC, U3MCPCHUC, 3KCHepI/IMCHT)
UL OpraHu3anuun y‘Ie6H0'I/ICCJ'Ie)IOBaTeHLCKOI7I n HpOCKTHOfI ACATCIIBHOCTHU C HCIIOJIBb30BAHUEM
I/IH(I)OpMaHI/IOHHO'KOMMYHI/IKaI_H/IOHHHX TCXHOHOFHﬁ;

L4 HCIIOJIL30BATh PA3JIMYHBIC I/IH(I)OpMaI_II/IOHHBIe OOBEKTHl B HN3YYCHUU SIBIICHUM U
IponeccoB, C KOTOPbIMHU BO3HUKACT HCO6XOILI/IMOCTL CTaJIKUBATbECs B HpO(I)CCCI/IOHaJIBHOI\/'I C(I)epe;

. UCIOJb30BaTh pa3IMYHble HCTOYHUKM HH(OpMAMM, B TOM YHCIE IMOJb30BaThCA
AJIEKTPOHHBIMU ~ OMOTMOTEKAaMH, yMEHHE KpPUTHYECKH OIICHMBAaTh M HHTEPIPETHPOBATH
nHPOPMAIINIO, TIOTYYaeMYI0 U3 Pa3IMYHbIX HCTOYHUKOB;



. BJIaJICHUE HABbIKAMH IO3HABATEIBbHOM, y4eOHOM, MCCIEI0BATEIbCKOW M MPOEKTHOM
JeATeIbHOCTH, HaBBIKAMH PEIIeHUs TPo0ieM, CliocOOHOCTh U TOTOBHOCTh K CAMOCTOSTEIBHOMY
IIOMCKY METOJIOB PELICHUS IPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3JIMYHBbIX METOA0B IT03HAHUS;

. YMEHHE MCIOIb30BaTh SA3bIKOBBIE CPEICTBA — YMEHHUE SICHO, IOTUYHO U TOYHO U3J1araTh
CBOIO TOUKY 3PEHHUS;

® [IEJIEYyCTPEMJICHHOCTh B IIOMCKaX M MPHUHITHUM PELIEHUH, CO00pa3UTEIbHOCTh H
WHTYUIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX IPEICTABICHUH, CIIOCOOHOCTh BOCHPUHUMATH
KpacoTy ¥ TapMOHMIO MUpa.

KOHTpOJIbHO-OHeHO‘leIe MaTtepuaJbl JJId 3K3aMEHa

[luceMenHass 5k3aMeHalMoOHHas pabora mo ywyeOHoM guctmmauHe OV .04
MareMaTHKa COCTOMT M3 2-X 4acTeH: 00sA3aTeNIbHON U JOIOIHUTEILHOIA.

B oO0s3arenpHyro yacTh BKJIIOYAIOTCS 3aJlaHUS MUHUMAJIbHO O0S3aTEJbHOIO YPOBHS, B
JIOTIOJIHUTEIBHYIO 4acTh — Oosiee ciiokHble. B 00s13aTeNbHYI0 4acTh paOOThl BKIHOUYEHBI
3a/1aHusl 0a30BOT0 YPOBHS O BCEM OCHOBHBIM pazaenaM TpedoBanuit ®I'OC — reomeTpus
(TUTaHUMETpUST B CTepeoMeTpHs), anrebpa, Havyajga MaTeMAaTHYECKOTO aHajm3a, TEOpHUs
BEPOSITHOCTEH, KOMOMHATOPHKA.

[Ipu  BeIIONIHEHMHM  3aJaHWl  OOSA3aTENIBHOW  YacTH  OOydarommuecs JIOJKHEI
MIPOJIEMOHCTPUPOBATH 0a30BYI0 MATEMATUYECKYIO KOMIIETEHTHOCTh. 3aaHUsI STOU TPYyTIIbI
MPOBEPsIOT 0a30Bble BBIUYMCIUTEIbHBIE W JIOTUYECKHME YMEHUS M HaBBIKH, YMEHHE
aHAITM3UPOBATh MHPOPMAIIHIO, TIPEACTABICHHYIO B rpadukax M TaOJIWIAX, UCIOJIh30BaTh
MIPOCTEHIINE BEPOSITHOCTHBIE U CTATUCTHUECKUE MOJIENIN, OPUEHTHUPOBATHCS B MPOCTEUIITNX
F€OMETPUUECKUX KOHCTPYKLHMSIX, BIAJCHHE OCHOBHBIMU alTOPUTMAaMHU, 3HAHHE U
MMOHMMAaHHE KIIFOUEBBIX AJIEMEHTOB COJIEp>KaHus (MaTeMaTUYeCKUX MOHSATHI, UX CBOWCTB,
MIPUEMOB PELICHUS 3a/1a4 U I1p.), YMEHUE MOJIb30BaThCsd MaTeMaTHUECKOI 3alKChio, a TAKXKe
MPUMEHITh MaTeMaTUYECKUE 3HAHUS B IPOCTEUIINX MPAKTUUECKUX CUTYyaIHIX.
OO6s3arenbHas yacth conepkut 10 3amanuid.

K kaxxmomy Tumy 3ajaHuil Mpuiaraercs WHCTPYKIUS 1O (opMe IpeICcCTaBICHUS OTBETa
JlomonHuTenpbHas YacTh HANpaBlieHA Ha TMPOBEPKY BIAJEHUS MaTepuajoM Ha
MOBBIIIEHHOM YPOBHE U yYMEHHE pellaTb MaTreMaTH4ecKHue 3a/Jadyd, He CBOJISIIMECS K
MPSIMOMY MIPUMEHEHHIO AJITOPUTMa. IDTa 4acTh JOJDKHA coJiepKaTh He MeHee 4 3ajaHuid
MOBBIIIEHHOTO YPOBHS CIOKHOCTH M3 Pa3IMYHBIX Pa3/IesioB Kypca MaTEMaTHKHU.

[Ipy BBIMOJHEHMM BCEX 3aJaHUIl JOMOIHUTENBHON 4YacTH HEOOXOTUMO TMPEACTaBHUTH
OIMCaHWE XOJa PEIICHUs 33aJlaui U MOJy4YeHHBIH O0TBET. BO3MOXKHBI pa3nuyHble CIOCOOBI
pelIeHrs B 3aliCH Pa3BEpPHYTOro oTBeTa. [ 1aBHOE TpeOoBaHUE — PEIICHHUE JO0JKHO ObITh
MaTeMaTU4YeCKH T'PaMOTHBIM, U3 HEro JOJDKEH ObITh MOHATEH XOJ pacCyKIeHHUH aBTopa
pabotsl. IIpu 3TOM OLIEHMBaETCs MPOIBMKEHHE O0yUaloIIerocss B PelIeHUH 3aJauu, a He
HEJ0YETHl IO CPAaBHEHHUIO C <«ATAJOHHBIM» peunieHueM. [Ipu pemeHun 3agadyn MOXKHO
UCMOJb30BaTh JIIOObIE MaTemaTudeckue (akTel 0e3 J0Ka3aTeslbCTB U CCBUIOK,
cojiepkaliiecs B ydeOHHKaX U y4yeOHBIX OCOOMSX, JOMYIIEHHBIX UM PEKOMEHIOBAaHHBIX
MunucTepcTBOM 00pa3zoBaHus U Hayku PO.

Pacnpenenenue 3agaHuii MO 4acTsIM SK3aMEHAIIMOHHOI paboThl ¢ yKa3aHMEM MEepBUYHBIX
6aJoB mpecTaBieHo B Tabnuue 1.

Tabmumna 1
Yactu pabot Yucno MakcuMalibHbIN IEPBUYHBII
3aJaHuH Oain
Yacts 1 oOsi3aTenbHast 10 10
Yactp2 5 10

JOIIOJITHUTCIIbHAsA
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[Tpu moadope KOHTPOJBHBIX 3aJlaHUM JJIsi IPOBEICHMS dK3aMEHa MCIOJB30BaH MEepPeUeHb
3JIEMEHTOB COJICPKAHUS 10 MATEMATHUKE.

IIpouenypa npoBeaeHusi IK3amMeHa.
Ha BBImoOTHEHNE MMCHMEHHON 3K3aMEHAITMOHHON pa0doThl oTBOAUTCS 180 MUHYT.
Jnst mpoBeAeHMS SK3aMEHa MO MaTEeMaTHKE C MCIOJIb30BaHUEM SK3aMEHAIIMOHHBIX
MaTepHaJIOBB BHJIC HA0OPa KOHTPOJIBHBIX 3aJaHUN KKJIOMY 00yUYaroeMyCsl BBIACTCS:
TEKCT C OJIHUM M3 YEThIPEX BAPMAHTOB MUCbMEHHOMN 3K3aMEHAITMOHHOM pabOTHI;
1IKaja nepeBoia 0ajuioB B OTMETKHU 10 MATHOATIILHON CUCTEME;
WHCTPYKIIUSA 110 BBIMOTHEHUIO SK3aMEHAIIMOHHOM paboThI;
JIUCT JJI YEPHOBUKA.
Bce 3aganns oOyvaroniuiicsi BEITIONHIET HA JTUCTaX ¢ IEYaTHOM OCHOBOM
[Tepen HavamoM BBITIONHEHHUS TUCbMEHHON SK3aMEHAIIMOHHOMN paboThI (BpeMsi HE BXOJIUT B
3 aCTpOHOMHYECKUX Yaca) MPenojaaBaTesib KOHTPOJIUPYET 3aMOJHEHHUE JIMYHBIX JAaHHBIX
00yJaronmxcsi, 3HAKOMUT OOYYAIOIINXCS CO CTPYKTYpOH 3K3aMEHAIMOHHOW pPaboThI, C
KPUTEPHUSIMH OIICHUBAHUS PE3yJIHTATOB.
OOyuaromuMcsi TOSICHAETCS, YTO ASK3aMEHAIlMOHHAash pabdoTa COCTOMT W3 JBYX YaCTeH:
00s13aTeIbHOM W JIOMIOJIHUTENbHOW. B 00s3aTenbHYI0 YacTh BKIIOYCHBI 3aJaHUs
MHUHUMAJIBHO 0053aT€TLHOTO YPOBHSA, a B JIOMOJHHUTEIBbHYIO 4YacTh — 0O0Jiee CIIOKHBIC.
BrimonHenue kaxaoro u3 3agaHuil oneHuBaeTcs B Oamwrax. KommdecTBo 6aioB, KOTOpoe
MOYHO MOJYYHUTh 3a IPABUIBHOE BBINOJHEHHUE TOTO WM MHOTO 3aJaHusl, IPOCTABIICHO B
CKOOKax psIOM C €ro HoMepoM. bamibl, mosiydeHHBIE 3a BCE BBINOJIHEHHBIE 3a/1aHUs,
CYMMUPYIOTCSI.
[lkana nepeBoga 6auioB B OTMETKH MO MATUOAJUIBHONW CHUCTEME IOKa3bIBaeT, CKOJIBKO
OaJIJIOB HEOOXOAMMO HAOpaTh, YTOOBI TMOIYYHUTh OTMETKY «3», «4» umm «5». Illkama
OCTaeTCcsi OTKPBITOW JUIsi OOyyarouuxcs B TEYEHHE BCEro OJK3aMeHa, OHHU MOTYT
OpPUEHTUPOBATHCS HAa HEE B XOJIC BBHIIIOJIHEHUS dK3aMEHAIMOHHON paboThl. OOyuaromuecs
MOTYT TMpPOCUMTATh MNPU MOMOIIM UIKaJbl, CKOJbKO M Kakue 3aJaHus HeoO0XOAUMO
BBITIOJIHUTH PABUIILHO, YTOOBI OMYUUTH ONPEACTICHHYIO OTMETKY.
OOyuaromuecs JOMKHBI HAauWHATH BBINOJHEHHUE 3K3aMEHAIMOHHOW paboThl C 3a/aHuit
oOsi3arenbHOM wacTu. JIJis moNlydeHus YJIOBJIETBOPUTEIbHOM OTMETKH HEOOs3aTeIbHO
BBITIOJIHATHBCE 331aHUS 0053aTeIbHON YaCTH, HO TOJIBKO MOCIIE BBITTOJIHEHUS JOCTATOYHOTO
JUIS TIOJYYEHUS YAOBICTBOPUTENLHON OTMETKH KOJIMYECTBa 3aJaHUil 00s3aTeNbHOM YacTu
00y4aroUUics MOXKETIEPEXOIUTh K 3a/IaHUsIM JOMOIHUTEIBHON YacTH, YTOOBI TIOBBICUTH
OLICHKY J10 «4» unmu «5». O0y4daromuics MOXeT HAaYMHATh BBIMIOJHEHHE PaboThI ¢ T000Tr0
3aJlaHus C HY>KHBIM KOJIMYECTBOM 0aJlJIOB, YYUTHIBAS IIPU ITOM CTENIEHb CBOCH YBEpEHHOCTH
B OTBETE.

Ilkana MepeBoOJa 0aJJIOB B OTMETKH 10 IMATUOAJUIBHOM CUCTEME

OTmeTka Yucno 6anos,
HE00XO0IMMOE /17151 ITOJTyYeHHs] OTMETKU
«3» (YAOBJIETBOPUTEIILHO) 9-12
«4» (xopor1o) 13-16
«5» (OTIIMYHO) Bonee 17

Kparkast MHCTPYKIHUSA 1JIs1 00y4YaIOLIUXCH 110 BHINOJHEHUIO
IK3aMEHAIMOHHOMH PadoThI
Ha nuceMeHHBIN 5K3aMeH yuaiuecs Npuxoasr 3a 20 MUH 10 Havaja SK3aMeHa.
IIpu cebe uMeTh MIAPHKOBYIO, TEIHMEBYIO WM KaNWULIPHYIO PY4YKy C YEpPHBIMH
YEepHUJIaAMHU;
K sx3ameHy o maremaTuke npu cede Takke UMETh YePTEKHbIC HHCTPYMEHTHI U
CIIPpaBOYHBIC MAaTCpHAJIbl, KOTOPBIC MOKHO UCIIOJIb30BATh.



Bo Bpems npoBeieHNs 3K3aMEHOB 3aIlPEIaeTCsl UMETh IIPU ce0e U UCII0JIb30BATh
CPEICTBA CBSI3U U JIEKTPOHHO-BBIUUCIUTENBHYIO TEXHUKY, 32 UCKIIOUEHHUEM CIIy4aeB,
YCTaHOBJIEHHBIX HOPMAaTUBHO-IPaBOBbIMH akTamu P®.

[losnyunth OT mpernopaBaTenss U acCCUCTEHTAa YEPHOBHUKM M dK3aMEHAIIMOHHBIN
KOMIUIEKT C BJIOKEHHBIMM B HHUX KOHTPOJIbHO-U3MEPUTEIbHBIMU MaTepHalaMu
(K1M), 6mankamu otBeToB Ne 1 1 Ne 2.

BuumarensHO mpociymiaTe WHCTPYKTaX, IPOBOJMMBIN IpPENojaBaTeseM,
MHGOPMHUPYIOIUHIK3aMEHYIOIINX O TOPSIKE MTPOBEICHUS SK3aMEeHa,

[IpaBUJIax 3al0JHEHUS OJIaHKOB, IPOJOLKUTEILHOCTH IK3aMEHa
3anoaHUTh PETUCTPALIMOHHBIEC YAaCTH OJIaHKOB: OJlaHKa perucrpamnuu, 0JaHKOB
orBeToB Ne 1 u

Ha BrinonHeHne 3x3aMeHaIMOHHON paOboThI 1aeTcs 2

yaca (180 munyt).PaboTa cocTouT u3 1ByX yacre u

conepxuT 15 3amanuid.

Yacte 1 comepxut 10 3amaHuii KpaTKUM OTBETOM 0a30BOTO YPOBHSI [0 MaTepHAITy

Kypca MaTeMaTHKH.

Yactb 2 coaepkuT 5 GoJiee CI0KHBIX 3aJJaHH 0 MaTepUualy Kypca MaTeMaTHKH.
[Ipuux BHIOJHEHUH HAJIO 3aMACATh IMOJTHOE PEIICHUE U OTBET.

CoBer: i SKOHOMHU BPEMEHH IMPOMYCKaTh 3aJlaHue, KOTOPOE HE YIaeTCs
BBITIOJTHUTH Cpa3y M IEPEeXOIUTh K clieayromemMy. K BBITOJHEHHUIO MPOMYyIICHHBIX
3aJjaHUi MOKHO BEPHYThCS, €ciu y BacocTanercst Bpems.

— HayuHaATh pabOTy BCEM CIIEIYET C BBIIIOJIHEHUS 3aJJaHUI 00s13aTEIbHOI YacTH;

— Ui TIOJy4Y€HUS yIOBJIETBOPUTENILHOM OLIEHKH HE 0053aTeNbHO BBHIMOIHSITH
BCe 3aJlaHus 00s3aTeIbHON YacTH;

— TPaBWIBHOE BBINOJTHEHUE OIPEACICHHON 4YacTH 3aJaHuil 00s3aTeIbHOU
4acTH, BO-TIEPBBIX, TAPAHTUPYET MOTYyUYEHUE OTMETKH «3», a BO-BTOPbIX, 1a€T OCHOBY
JUIS TIOBBIIICHUS OTMETKH JI0
«4» unu «5» Tpu NPaBUIbHOM BBITOJTHEHUU HECKOJIBKUX 3aJaHUN TOTOJHUTENbHOM 4acTu;

— IIpU BBIMIOJIHEHUU 33J]aHUI JOMOJHUTENBHON YacTu ClelyeT MPOCIEAUTh IO
1IKaje nepeBoAadaiyioB B OTMETKM - CKOJIBKO 3aJaHUN JIOCTaTOYHO MPaBUIIBHO
BBITIOJIHUTH, 4TOObI monyuuth 4 wiu 5; [locie oOBbsBIEHHS O BpEeMEHH Hayaja
9K3aMeHa, KOTopoe (UKCHUpyeTcsl Ha JIOCKE, MPHUCTYNUTh K BBIIOJHEHHUIO
9K3aMEHALMOHHOW PabOTHI.

Bo Bpemsi »k3ameHa oOydaromuecs ITODKHBI COOMIOAATh YCTaHOBIIGHHBIH
MOPSAIOK MPOBEACHUS dK3aMEeHa U CJIeI0BaTh YKa3aHUSIM OpraHU3aTOPOB.

Bo Bpemst 3x3aMeHa yyaiiuecs He BIpaBe o0Iarbes APYT ¢ APYroM, CBOOOIHO
MepeMeIaThCs Mo KaOMHETY, MOJIb30BaThCs CIPABOUYHBIMU MaTepUaIaMu, UMETh IpU
ceOe U UCTIOTIB30BATh CPEJCTBACBSAZH U ANEKTPOHHO-BBIYUCIUTEILHON TEXHUKH.

VYyaiuecss MOTYT BBIXOJUTH M3 KaOMHETa B Cllydyae HEOOXOAUMOCTH(B Tyaser, B
MEIUIIMHCKYIOKOMHATY), MpeABapUTEIbHO CAaB OJIaHKH.

ITo okoHYaHUU IK3aMeHa HEOOXOAUMO:

caTh SK3aMeHalnoHHbIH MaTepuan KM, yepHoBuKH, O1aHKU OTBETOB.

JlomyckaeTcsi AO0cpouHas clada 3K3aMEHAI[MOHHBIX MAaTepuasoB, KOTOpas
MpeKpaniaeTcs 3a MATHAALATh MUHYT IO OKOHYaHus sk3ameHa. JKenaem ycriexa!

KommuiekT 3aganuii 1Jisi KOHTPOJIBHOM padoThI A1l TEXHUYECKOI 0
npoguis

Bapuanr 1
1. B 2008 romy B ropoackom kBapraie mnpoxusaio 40 000 genosek. B 2009 roxy, B
pe3yabTaTe CTPOUTEIHCTBA HOBBIX JIOMOB, YHCIIO XKUTEJEeH BbIpocio Ha 8 %, a B 2010
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roay Ha 9 % no cpaBuenuto ¢ 2009 rogom. CKOIBKO YETOBEK CTANIO MPOKUBATH B
kBapraie B 2010 roxny?

Ha nuarpamme nokaszaHo pacnpe/ieiieHie BbIIUIABKY [IMHKA (B Thicsyax TOHH) B 11
ctpanax mupa 3a 2009 rox. Cpeau npeacTaBiICHHBIX CTpaH MEPBOE MECTO IO BBIMLJIABKE
[UHKA 3aHIMaI0 MapoKko, oJMHHaAnaToe Mecto — bonrapus. Kakoe mecto 3anumana
I'penus?
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Cpennee reomerpuueckoe Tpéx uucen s b y ¢ eraucnseres mo

g= Vabe

dbopmyre " Beruucnure cpegnee reomerpudeckoe uncen 12, 18, 27.
Haiigure KopeHb ypaBHEHUS logy(x+2) +logy3 =logy 15.
S.\'v7 _ !
Haiinnre kopeHp ypaBHEHUs 125
V16 —4x =2
Haiigure KopeHb ypaBHEHUS 16 —4x=2.
8().7() . 64(,). 12

Haitaure 3HaueHue BhIpaKECHUS
HaiinuTe momanas TpeyrojibHUKA, H300paKEHHOTO Ha KJIETYaTOl OyMmare ¢ pasMepom
kietkd 1 cMm X 1 cm (cMm. puc.). OTBET 1aiiTe B KBAJPATHBIX CAHTUMETPAX.

Haiigure 06beM MHOrOrpaHHHKa, U300paKEHHOTO HA PUCYHKE (BCE IBYIpaHHbIE YTIJbl
MHOT'OTPaHHUKA TIPSMBIE).

OcHoBanus paBHOOepeHHOM Tpanenuu paBHbl 51 u 65. BokoBbIe CTOPOHBI paBHBI 25.
Haiigute cunyc ocTporo yria Tpamneuuu.

UrpanpHyo KocTh Opocaliv 0 TeX Mop, MOoKa CyMMa BCEX BBIMABIIMX OYKOB HE
npeBbicuia yncio 3. KakoBa BEpOSITHOCTB TOTO, UTO JUISl 3TOTO MOTPEOOBAIOCH 1BA
opocka? OTBET OKPYTJIHUTE IO COTHIX.

MarepuanbHasi TOUKa IBHXKETCS IPSIMOJIUHENHO 10

x(1)
3aKOHY (TIIe X — paccTostHhe OT TOYKU OTCYETa B
MeTpax, t — Bpems B CeKyHJaX, U3MEpPEHHOE ¢ Havana JBuxkeHus ). Haiinure ee ckopocTh
(B M/c) B MOMeHT BpemeHu [ = le.

Beraucnure: uaterpan ot /2 go 2n/3 Cos x dx
dsincx — 125iny+5 =10

¥ i
;r4+4r3 —3F—-21

a) Pemnre ypaBHeHue

Pemnre HepaBeHCTBO



A 21+ | -2

Bapuanr 2

CeMbsi COCTOUT U3 MY’Ka, )KEHBI M UX JOo4YepH cTyneHTKH. Eciin ObI 3aprutata Myska
YBEJIMUUIIACH BJIBOE, OOIINI JOXOJ] CeMbH BBIpOC ObI Ha 67%. Eciii ObI cTHITCHTUS
JI0OYEpU YMEHBIIUIACh BTPOE, OOLIUI J0X01 ceMbH coKpaTuics 0bl Ha 4%. CKOJIBKO
MPOIIEHTOB OT OOIIEro JI0X0a CEMbH COCTABIISET 3apIliaTa KEHbI?

Ha rpaduxe m300pakeHa 3aBUCHMOCTH KPYTSAILIETO MOMEHTA JBHTATENsl OT YUCIA €ro
o0opoToB B MuHYTYy. Ha ocu abcuucc oTkiagpiBaeTcss YUCiIo 000pPOTOB B MUHYTY, Ha OCH
opauHaT — KpyTamuii MmoMeHT B H.M. CkopocTh aBTOMOOMIIS (B KM/4) NPUOIMKEHHO
BeIpaxkaeTcsi opmyinoit V=0,036n, rae N— uncio o60poToB asurarenss B MUHYTY. C
Kakol HaMMEHbIIEH CKOPOCTHIO JOKEH JBHUraThCS aBTOMOOWIIb, YTOOBI KPYTSALIUI
MoMmeHT Obu1 He MeHble 120 H.M? OTBeT naiite B KMJIoMeTpax B yac.

Hm
140 L ! } : i | } 4 4
120 4

o &

4 : L : :
1000 2OO0 NoHn 1000 o000 000
od/nezin

JImuHy OKpY>KHOCTH | MOYKHO BBIYHCIUTH 1O (hopMmyJie [ =27R, rae R — panuyc
OKpYKHOCTH (B MeTpax). [Tonb3ysice 3Toii popmyIoi, HaliauTe paanyc OKpy>KHOCTH,

ecnu eé mmna pasaa 78 M. (Cuurars T = 3).

i —7) — 5 = 2
Haiigure kopeHb ypaBHeHI/IﬂIOgZ (Sx—7) —log, 5 = log, 21.

1 ><) 2%
= =4
Haitaure kopeHb ypaBHeHI/I;I( 2
i f14 — 55 =13
HaiinuTe KOpeHb ypaBHEHHS ¥ 14 — 54 .
]7](),]() 11 1.68

Haitaure 3HaueHue BbIpaXKEeHUS
Haiigure momaap TpeyroabHUKa, 1300paKEHHOTO HA KIIETYaTOl Oymare ¢ pa3Mepom
kietkr 1 cMm X 1 cm (cMm. puc.). OTBET JaiiTe B KBaJPATHBIX CAHTUMETPAX.

10.

11.

Haiinute 00beM MHOTOIpaHHHKA, H300paKEHHOTO HA PUCYHKE (BCE IBYTPAHHBIC YTIIbI
MpsSIMBIE).

HaiinuTe miomians 60K0BOM MOBEPXHOCTH MPABUIBHOM IIECTUYTOJILHON TPU3MBI,
CTOpPOHa OCHOBaHUs KOTOpOH paBHa 5, a BeicoTa — 10.

Tenedon nepenaér SMS-coobuienue. B ciydae Heyaauu TenedoH genaer ciery oy
MOTBITKY. BeposTHOCTH TOrO, 4TO COOOIIeHNE yaacTcs epeaTh 0e3 omMO0K B Ka 01
OTIEeNbHOM NoNbITKE, paBHa 0,4. Halinute BEpOSTHOCTH TOTO, UTO YISl IEpEAaYn
cooOr1eHust noTpedyeTcst He OOJIbIIIE BYX MOMBITOK.



. MarepuasbHas TOUKa IBUKETCS IPSIMOJIUHENHO 110

() — 44 3 442 L
3aKOHY xXt) =—t"+68" —4t"+5t =35 (roe X — paccTosiHME OT TOYKH OTCUETa B

MeTpax, t — Bpemst B CeKyHIax, U3MepeHHOe ¢ Havaa JABmxkeHs). Haiiiure ee CKOpocTh
(B M/c) B MOMeHT Bpemern I = 3 C.

. Beraucnure: unrerpai ot 0 1o n Cos X dx

deos x —deosTx+ 1 =1,

. a) Peminre ypaBHeHue ‘ ‘ |

.\" Gy -+ X v —4

e’ — e < ()

3 3
. Pemwnrte Hepasencto: ! £ 32

Bapuant 3
Murts, AnToH, ['oma 1 bopuc yupeauin komnanuio ¢ yctaBHbIM kanuraioM 200000
pyOuneit. Muts BHec 14% ycraBHOTO Kanutaina, AHToH — 42000 py6ne#, 'oma — 0,12
YCTaBHOTO KaluTaja, a OCTaBIIYIOCS 4acTh KanuTana BHec bopuc. Yupenurenu
JIOTOBOPHJIMCH JIENTUTH €XKEr0/IHYI0 MPUOBLIb TPONOPIHUOHATIEHO BHECEHHOMY B YCTaBHOM
kanuTan Bkiaaay. Kakas cymma ot npuosimu 1000000 py6neit mpuantaercst bopucy?
Otger paiite B pyOIIsx.
Ha rpaduxe moxasan mpoliecc pasorpeBa ABUratens JIerTkoBoro aBromoOmis. Ha ocu
abcuyce OTKIIaJbIBaeTCA BpeMs B MUHYyTaX, IPOIIEAIIee OT 3alycKa ABUTATeNsl, HA OCH
OpAMHAT — TeMIleparypa asurartenst B rpaxycax Llemscus. Ompenenute mo rpaduxy,
CKOJIbKO MUHYT JBUTaTesb HarpeBajics oT Temmepatypsl 60 °C no temmnepatypst 90 °C.

| |
| [
f 11
I l

|

[

I

I

b L

Paanyc Bniucannoit 1/3 MPSAMOYTOJIbHBIN TPEYTOJIbHUK OKPY>KHOCTH MOKHO HAlTH 1O
a—+b—c¢

7 , 3
dbopmyiie 2 rae @ u b — kareThl, a C— T'HIOTEHY3a TPEYroJbHUKA.

| |
[ [
| |
| |
.1 l A

[Tonb3ysck 310i popmyIoii, HaliauTe b, eciu I = 1,2, ¢=6,8 ; a=6.
Pemure ypaBHeHHE logs(7 —x) = logs(3 —x) + 1.

1672 = »]-
Haiiure KopeHb ypaBHEHHs 2

. aF S¢=3
Haiinure kopeHs ypaBHeHUs V14 =354 '
3

Haitnure 3HaueHne BbIpaXKeHUs
Haiigute mnomaap TpeyroipHUKa, H300paXKEHHOTO Ha KJIETYaTON Oymare ¢ pasMepom
kietku 1 cm X 1 eM (cm. puc.). OTBeT JaiiTe B KBaJpaTHBIX CAHTUMETPAX.

Haiinqure 00beM MHOTOTpaHHHKA, H300paKEHHOTO Ha PUCYHKE (BCE IBYTPAaHHBIC YTIIbI
IpsIMBIE).



10.

11.

12.

13.
14.

15.

]

Pagnyc ocHOBaHUS IMJIMHIpPA paBeH 2, BpicoTa paBHa 3. Haliaure ruiomanb 60KOBOM
IIOBEPXHOCTH LMJIMHJIPA, JIEICHHYIO Ha I

B simuike yeThIpe KpacHBIX | ABa CHHUX (uiomactepa. diomacTepsl BBITACKUBAIOT 110
ouepeau B CiryyanHoOM nopsiake. KakoBa BEpOsSTHOCTb TOr0, YTO IEPBBIN pa3 CUHUI
(dromacrep MosIBUTCS TPETHUM IO CUETy?

MarepuanbHas TOUKa IBUKETCS IPSIMOJIUHENHO 110

)= —lﬁ +3 4617+ Tt+ 11
3aKOHY 4 (roe X — paccTosiHUE OT TOUKH OTCUeTa B
MeTpax, t— Bpems B CeKyHJax, U3BMEpPEeHHOe ¢ Havana JBuxeHus). Haiinure ee ckopocthb
(B M/c) B MOMEHT BpemeHHu t =4 c.

Beruncnure: uaTerpan ot 0 go i Sin X dx
"

4
2smia+3cos2v 41 =10
a) Pemure ypaBHenue:

PemmnTe HepaBeHCTBO:

Bapuant 4
Cwmemanu 4 nutpa 15—1poLeHTHOro BOJHOTO pacTBOpa HEKOTOPOTO BEMIECTBA € 6
JIUTpaMu 25—-TIPOIEHTHOrO BOAHOTO PaCTBOpA 3TOTO ke BemiecTBa. CKOJIbKO MPOLIEHTOB
COCTaBJIsieT KOHIIEHTPAIHs MOJTYYUBIIETOCs pacTBopa?
Ha pucynke nokasaHo u3MeHeHHUE TeMIIEpaTypbl BO3lyXa Ha MPOTHKEHUH Tpex cyTok. [1o
TOPU30HTAIIM YKa3bIBAETCS J1aTa U BPeMsl CYTOK, 10 BEPTUKAJIM — 3HAUEHHUE TeMIIepaTyphbl
B rpanycax Llenbcus. Omnpenenute no pucyHKy HauOOJBIIYIO TEMIIEpaTypy Bo3ayxa 22
ssHBapst. OTBeT naiite B rpaaycax Llenbcust.

Z==s

N A

P
{
1

i

23 marmapw T nmmape T4 enmapw

JUTMHY GUCCEKTPUCHI TPEYTOIBHUKA, IPOBEAEHHOM K CTOPOHE &, MOKHO BBHIYHUCIHTD 110
/ 2becos &
e TN Tl L (o1
a = TO8 — . — S — 2
bopmyie b+ Bpmuemare “O% 3 eem P =1, ¢ =3, [ = 1.2,
logs(5 —x) = 2logs3.

O
V22 — 3x

Haiinure kopeHb ypaBHeHHS: ©

Haiinure kopeHs ypaBHeHUs

(]

Haiinure KopeHb ypaBHEHUS:

o
w
|

(R
o
2

)
N
r

Haitnure 3HaueHne BbIpaXKEeHUs
HaiinuTe niomanes TpeyroiabHUKa, H300paKEHHOTO Ha KJIETYaToi Oymare ¢ pazMepom
kietku 1 cm X 1 eM (cm. puc.). OTBeT naiiTe B KBaJpaTHBIX CAHTUMETPAX.



9. Haiigure 06beM MHOTOTpaHHHKA, H300Pa’KEHHOT'0 Ha PUCYHKE (BCE IBYIPAHHBIC YIJIbI
IpsIMBIE).

)

10. BonbIree ocHOBaHWE PaBHOOEIPEHHOM Tparenuu paBHO 34. bokoBas cropoHa paBHa 14.
Cunyc ocTporo yria pasen  /  Haiiaute MeHblllee OCHOBaHHE.

11. Crpenok cTpensieT no nATd OJUHAKOBBIM MULIEHSIM. Ha kaxayto MulieHb 1aércs He
0oJiee IBYX BBICTPEJIOB, U U3BECTHO, YTO BEPOSATHOCTD MTOPA3UTh MULIEHb KaXKIbIM
OTJeNbHBIM BhICTpesioM paBHa 0,6. Bo ckoiIbKO pa3 BEpOSTHOCTb COOBITHS «CTPETIOK
MOPa3UT POBHO MATh MUILEHEI» OOJIbIlIE BEPOSITHOCTH COOBITHS «CTPEJIOK OPA3UT
POBHO YETHIPE MUILICHW»?

12. MarepuanbHasi TOYKa IBUKETCS IPSIMOIUHEHHO 110

1
7) —=z% 4> 7r- Sr

™

3aKOHY | ° (Tme X — paccTostHuEe OT TOYKH OTCUYETa B
MeTpax, t — BpeMs B CEeKyHJaX, U3BMEepeHHOe ¢ Havana JBuxeHus ). Haiinure ee ckopocth
(B M/c) B MomenT Bpemenn | = O ¢,

13. Beraucnure: uarerpan ot 0 go /2 Cosx dx'

14. a) Pemure ypaBHeHHE I6cos* x—24cos’ 9 = 0.

(x— 1YV +alx+1)° (x4 1)°

- 1

15. PemnTe HEpaBEHCTBO: = 2



10.

11.

Bapuanr 5
W3rom monyyaercst B porecce cymku BUHOrpaaa. CKOJIbKO KMJIOTpaMMOB BUHOTPaa
notpeOyercs st mosrydeHus 20 KUjIorpaMMoB U3I0Ma, €CIH BUHOTpas coaepkuT 90%
BO/IbI, a U3IOM COAEPKUT 5% BOJBI?
Ha pucynke n3o0paxen rpaduk ocaakos B I. Kamununarpane ¢ 4 mo 10 ¢espans 1974 r.
Ha ocu aGcuucc OTKIIaABIBAIOTCS THU, HA OCH OpAMHAT — Ocaaku B MM. Ompenenure mo
PHUCYHKY, CKOJIBKO JTHEM U3 IaHHOTO IepHo/ia BIIAAAI0 OT 2 10 8§ MM OCaJIKOB.

P

[ L L I I =

4 ) 33 T 8 9 12
[Tnomranpe TpeyrojapHUKA CO CTOPOHAMH &, b, C MOXKHO HalTH 10 hopmyiie

_a+b+c
Fepora S = VP(P—a)(p—b)(p—¢), . P~ 2

TPEyrojJbHUKa CO CTOPOHAMH 11,13, 20.

Haitnnre mromans

Haitaure kopeHb ypaBHEHUS log,(x+3) = log,(4x — 15).
IS g

Haitaure xopeHb ypaBHEHUS

vV3x+27=6.

52k

Pemnre ypaBHeHne

'J\l W
L)

[S]
.

Haitaure 3HaueHue BbIpaXKEeHUS

Haiigure miomaap TpeyroibHuKa, 1300pakeHHOT0 Ha KIIETYaToi Oymare ¢ pa3Mepom
kieTtkd 1 cMm X 1 cm (cm. puc.). OTBET 1aiiTe B KBaJPATHBIX CAHTUMETPAX.

N

/ 1o
\\/J)
Haiinqure 00beM MHOTOrpaHHUKA, N300pa)KEHHOTO Ha PHCYHKE (BCE IBYTPAHHbIC YTIIbI
MpsIMBIE).

—y

[Tnomans rpanu NpsAMOYTOJILHOIO Napanienenunena papaa 12. Pe6po,
NEepIEeHMKYIIpHOE 3TOM rpaHu, paBHO 4. Haiinute o0beM mapasuienenumnena.

Ecnu maxmatuct A. urpaet OenbiMu (UrypamMu, TO OH BBIMTPBIBAET y maxMaTucra b. ¢
BeposTHOCTBIO 0,52. Eciin A. urpaer 4epHeIMH, TO A. BBIUIPHIBAET Y b. C BEPOSITHOCTBIO
0,3. IlTaxmaTtuctsl A. u b. urparor n8e napTuu, Npu4EM BO BTOPOM MapTHHA MEHSIOT LIBET
¢uryp. Haiimure BeposSTHOCTb TOr0, 4TO A. BHIUTPAET 00a pasa.



12.

13.
14.

15.

MarepuasbHas TOUKa IBUXKETCS IIPSIMOJIUHENHO 110

x(t) = —1*+97°7 — 7> — 71424

3aKOHY (rae X — paccTOsIHUE OT TOYKH OTCUETA B
MeTpax, t — BpeMs B CEKyHJaX, U3BMEPEHHOE ¢ Havaa JABrxkeHus ). Haiinure ee ckopocth
(B M/c) B MOMEHT BpeMeHH [ — Sc.

Beruncnure: uaterpan ot 0 go /2 Cosx dx

Pemmure ypaBHenue: 2 Sin?x+sinx-1=0

b
r—2r—-2 75— 19 S+ 1
S | : 5

PemnTe HepaBeHCTBO:

Bapuant 6
Yetsipe oMHAKOBBIE pyOaIIKy Jemesie KypTka Ha 8%. Ha ckoibKo MpOIEeHTOB MSTh
TaKuX K€ pyOalek 10poxe KypTKu?
Ha pucyHke »KUpHBIME TOYKaMH IMMOKa3aHa IIeHa 30J10Ta, ycTaHOBJIeHHas LleHTpobankom
P® Bo Bce paboumne nHu B okTsa0pe 2009 roma. Ilo ropu3oHTanu ykasbIBalOTCA 4Hcia
MecsIa, M0 BEepTHKAIM — II€Ha 30J10Ta B pyOssix 3a rpamM. [y HarJIsiIHOCTH JKUPHBIE
TOYKHA HA PUCYHKE COCIMHEHBI JuHHEH. OmpenenuTe 1Mo pUCYHKY HAWOOJNBIIYIO IEHY
3o0710Ta B iepuo/ ¢ 22 no 30 oktsi6ps. OTBeT naiiTe B pyOsIsx 3a TpaMM.

0%0 > A 1 1 1
1007 s e = .: R -—-f- - —-— '"‘--"-“ .:..r_
== N JFUN WS W S RN VAT - o S T S S
ML) T ! S % ! T
995 ~ -t -t+-3 D i i -+ e me 4 S
B S S — - PR ST, S SN ——t R S —
oo 19 * 13 1-5
e T —fe e e = - BEES S = 4= =
NS . - - - . -
g - e —— R SR S S -
o 3 .
O S S S S S S S S S S — S S S S S g - S—
wis 43—t ‘ e
a0 »Q::_.;_,QV.A . - ——— . - 4 ——— 2 e
PR o= e m o —y ot ———p . 4-d-—4
: ¥ 8 7

B VINIFIAISAMITI XTI 272820 3 3

JlivHa GUCCeKTPUCH le MPOBEICHHOW K CTOPOHE C TPEYToJbHUKA CO CTOpoHaMH &, b u C,

« 2
lo = \/ul)(l ——(U“Jr'/’):).
BBIYHUCIISETCS 110 popmyIie TpeyroJbHUK UMEET CTOPOHBI
9, 18 u 21. Haitaure mymrHy OMCCEKTPHUCHI, MPOBEAEHHON K CTOPOHE JTTHHBI 21.

logs(4+x) = 2.
9—3+x — 729,

Haiigute kopeHb ypaBHEHUS:

vV 17T —=2%= 3.

Haitaure xopeHb ypaBHEHUS

Pemute YPaBHCHUC

Haiigure 3HaueHue BoIpaXKeHUS
Haiigure niomaap TpeyroabHUKa, H300paKeHHOTO HA KIIETYaTOl Oymare ¢ pa3Mepom
knetku 1 eMm X 1 eM (cm. puc.). OTBeT JaiiTe B KBaJpaTHBIX CAHTUMETPAX.

Haiinure 00beM MHOTOTpaHHUKA, H300paKEHHOTO Ha PHCYHKE (BCE ABYTPAHHBIE YTIIbI
MpsSIMBIE).



10. O6BemM mpsMOYTOJIBLHOTO Mapauienenuneaa paseH 24. OqHo u3 ero pedep pasHo 3.
HaiinuTe nomanes rpanu napajienenumesa, NepueHIuKyIIpHoil 3ToMy pedpy.

11. ie ¢abpuku BBITyCKAIOT OJJMTHAKOBBIC CTEKIIA JUII aBTOMOOMIBHBIX dap. [lepBas
(dabpuka Beimyckaet 45% 3Tux crekod, Bropas — 55%. lepBas dadpuka Boimryckaet 3%
OpaKOBaHHBIX CTEKOJ, a BTopas — 1%. Haiinute BeposSTHOCTB TOTO, YTO CITy4aitHO

KYIUIEHHOE B Mara3uHe CTEKJIO OKa)XeTcsl OpaKOBAHHBIM.
12. MarepuanbHas TOYKa JIBUKETCS IPIMOIUHEHHO 110

. 1 5
x(t) = —;t“‘ LT —T8 —t—2

3aKOHY = (roe X — paccTosiHue OT TOYKU OTCYETA B
MeTpax, t — BpeMs B CEKyHJaX, U3BMEpPEHHOe ¢ Havaa JBuxeHus ). Haiinure ee ckopocth

(B M/c) B MoMeHT Bpemern [ = 3.
13. Beruucnute: uaterpai ot 0 go /2 Sinx dx
14. Pemmre ypasrenue: 6 Sin’x+5c0sx-2=0

. - 4+ A -+ 3 — 21
x —3r+ | — -3,
15. PemmnTe HEPABEHCTBO: i
Bapuanr 1
3ananue 14 .
i ™ ) . 4 g
a) Permute ypaBHEeHHE 4sin”x — [2smy+35=0.
Pemenne. a) Crenaem 3aMeHy SNy =y y 0Ty YHM
| S ) 5
2 A8u 1 & y=—=,y=—. sinx = =
YpaBHEHHE 4 12y+5=0, OTKYJIa, 2 2 YpaBHenue 2 ne
. /4 hY/4
Sinx = — x=—42wk. x=—+ 27k, k
PEILEHNI, a U3 YPaBHEHUS < HAXOaUM 6 6
n S
{———i—Zﬂ:/\': — 427k : k € Z}
OTBeT: a) 6 6
3amanme 15
Pemnte HepapeHCTBO . ) ‘
r—2r+ 1 F4+d+ (2 —x+5)
[x+2)4 x—3) T 2x+2)x-3)%
x—1 x+1
a= 1 =hie .
Pemenne. CrenaeM 3aMeHy: X+2 X—3 Torna
/ \ \ )
L (x—1D(x-3)+x+1)(x+2) 2x—x+5
a = : = : -,
(x+2)(x—3) (x+2)(x—3)
2
a+b)-
(12 + bz S (—7—),
HepaBeHCTBO IPHHUMAET BHI: = OTKy/Ia

az+b2—2ab§0®(a—b)330.

3TO HEPaBEHCTBO BBIMOJIHACTCS TOT/Ia ¥ TOJIBKO TOrAa, Korga 4 = b. ITonyuaem:

KBaJIpaTHOE

HUMECT

€ Z.



x—1 _x+1
x+2 x-3

5 |
&P —4x+3=xX+3x+2ex= =

~J| —

OTBeT:

Bapuanr 2

3aganue 14

3 )
y e . - “+ —
a) Permute ypaBHeHHe deos x—4costa+ | =1

Pemenue. a) Boimenum nosHbI KBaapar:
9 2 o)
(2cos*x—1)" =0« 2cos*x=1&

5 ] 1
S oS X=—&SCcosxyr=+— &
2 ) V2
T K
Sx=—+—, keZ.
2T
-8 g
OTBeTZa){4 2
3aganue 15
r—0r+8 xX—4 n
— -~ *_Q.U.
X -1 - 32

Pemure HepaBeHCTBO:
Pemenne. Ilepenuiiem HEpaBeHCTBO B BUJE:

x*—6x+8 x—4

<0
x—1 P P S
(x—4)(x—2) x—4
- =<
x—1 (x—2)(x—1) =le
x—2)%(x—4)— (x—4

(x=2)(x—1)



((x=2%=1)(x—12)

G-a-1) 0%
—3)(x—4
E=DE=3a=4) _ S X)_(; ) <o,
(x—2)(x—1) — r;él
— -— -|- -— 4

C—
1 2 3pewigrs o

MHOK€eCTBO pelIeHNn NCXOAHOTO HEPABEHCTRA:

(—eo; 1)L 2)U[3; 4L

OtBeT:
Bapuanr 3
3ananue 14
Yein® v4 Jeos 2y —
a) Pemmute ypaBHenue: ™ s x+3eos2v+ 1 =10
ia
Pemenne. : a) Bocmonb3yemcst
.9 1 —cos2x
Simx = ———.
bopmyoit 2 s Heé cienyer,
o i )
sin®x = —(cos®2x —2cos2x+1).
91O 4 [TosTOoMy ypaBHEHHE MOKHO IPEOOpPa30BaTh TaK:
1,

Ecos“Zx—coslan; +3cos2x+1=0+
& cos?2x+4cos2x+3=0.
Caenaem 3ameny ! = €OS 2X. TTonyunm
) r=—1,
"+4+3=0% .
I = —J.

BepHeMcs K HCXOIHOM ITEPEMEHHOM:



cos2x = —1,

=
cos2x=—3 cos2yi<|

& x=n42nk. kel &

[cos2x/ <1

Tt
Sx==+7k ke

{S+mk: kez};
Otset: a) \ 2

3aganue 15
3
2 —2x+1 |
S
Pemnre HepaBeHCTBO: o

Pemenue. [IpeoOpa3yem HEpaBEHCTBO:

22 —2x+1—2x+1 X2 —2x+1 (x—1)?
<0 ——<0e —<0.
2x—1 - 2x—1 ~— 2x—1 —
|
XL =
Pemenust HepaBeHcTBaA: ¥ — L ynn 2

|
(—°°2 :;) U { | }
OTBeT: =z

Bapuanr 4

3ananue 14

6cos? r— 24co8’ v +9 =0,
a) Pemute ypaBHeHue

Pemenmne. a) 3ameTum, 4TO JieBas YacTh — IMOJHBINA KBaJIpar:

(4cos?x—3)" =0.

IIpeobpasyem ypaBHEHHE AajIbllIe:



COSX = ——

T
.X‘=-—6'+71'/\'.
s T
X= g‘*‘ﬂ'/\ keZ.

T T
{~%+mk, % mk: kez};
OTBerT: a) 6 6
3ananue 15

‘ 1 ' 1. 113 i b
(x—1)y+4x+ 1) (3v+ 1]

<

> -
Pemnte HepaBeHCTBO: = B
Pemenue. PenuM nepBoe HEPABEHCTBO:

(x—1)%>+4(x+1)? & (3x+1)3
2 = 4
S2(x—1)2+8(x+1)2<(3x+1)1 =

-~

S22 —4x+24+ 82 +16x+8< 92 +6x+ 1«
S +6x+9<0e (x+3)°<0ex=-3.

OTBeT: {_3}'

Bapuanrt 5
Pemnte ypaBreHue: 2 Sin®x+sinx-1=0

Crenaem 3aMeHy SNy =Yy HOJIy9UM KBAJPATHOE YPABHEHUE
2t7%-t-1=0
JuckpumuHanT: 1-4*2*(-1)=9

t1=1
t2=-0,5

OO6paTHas 3ameHa
sinx=1
sinx=-0,5
x=(-1)* (-n/6)+mx
x=(-1)x n/2+mx
OtBet x=(-1)k (-11/6)+nK; x=(-1)k 1/2+mK
3aganue 15
r—2r—=2 7x—-19 8¢+
p R S t=3 = Y
eIINTE HEPABEHCTBO:
Pemenue. Pemyim HEpaBEeHCTBO METOIOM UHTEPBAJIOB:




2 —2x—2 7x—19 8x+1
. =

X2 —=0% =3 — =
<1 +7 2 1
x2 —2x x—3 X
= & + 2 l<O<:>
“—2x x—-3 x—
2 2 |
& — ——50@
x(x—2) x
N x<0,
& Xz~ 1) <0& |0<x<1,
x(x—3)(x—2)
2EFES
- -+ - 4

Cr - i i -
)] 1 2 ---3.—...1'

Orser: (— 0)U(0; 1]U(2; 3).

Bapuanr 6

3amauue 14
Pemnte ypaBHeHnue: 6 Sin°X+5c0sx-2=0
Sin™"2 x =1 - cos"2 X
6 -6c0s"2x+5c0sx-2=0
-6c0s"2 x +5cosx+4=0
6c0s"2 X -5cos x -4 =0
KBaI[paTHOG YPaBHCHUEC OTHOCUTCIIBHO COS X
D=5"2-4*6(-4)=25+96=121=11"2
cosx =(5-11)/12 =-6/12 = -1/2
X = +-21/3 + 20*n
cosx=(5+11)/12=16/12>1
Pemennii Het
OTBET X = +-211/3 + 21r*n
3apanmne 15

—~ . : §
r—3x+ 1 - >3,
Pemure HepaBeHCTBO:
Pemenune. Pemnim BTOpoe HEPaBEHCTBO:

¥(x2—=3x+1) PL+24+31-21 3x

> — =
X X X
"
—4x- —5x+21 —(x+3)(4x—-7
o W X+ >0e (x+3)(4x )20<:>
X X

(x+3)(4x—7)
& & 7
X O<XS Z

IA
(=)



* L =
-3 0 7 X

Tekymuii KOHTPOJIb.
KonTponbhas padora Ne 1
Bapuant 1
1.Beraucnuts:

n ¥ g @z
18% . 277 .37%

12* = 8. Haftrm 12%<- 1,

2. U3BecTHO, UTO
3.Beimonnute aeiicteus (a>0,b>0):

Ja-1
|)a<'-"-( ] ; 2)”—:1}:@-%.
4.CpaBHHTE Unca:

1) (g]: n[%)%: 2) (4.2)7 -(4%]ﬁ.

5. 3anucath 6ECKOHEUYHYIO MEPUOJNYECKYIO AecaTHUHY0 ApoOb 0,2(7) B BuJe OOBIKHOBEHHOIA.
) 1 5

a.'l’-o

at + 2 gt -2 ar <=1
e = i | - ~—upma>0,a=1,
1 a~-1 |
a+ 245741 ar

6. YipocTuTh

Kontpomnbhas padora Ne 1
Bapuanr 2
1.Bprunciuts:

v, RO
 XVI8-8 . WadBI)y.
4.2
8% =05, Haftrm 8= %,

2. U3BecTHO, 4TO
3.Beimonnute aerictus (a>0,b>0):

1) (a"i")'r";%; 2)‘%@?-\(5.

4.CpaBHHUTE UKCha:

[ ] s
1) (0,7) ¥ n{0,7) %; 2) (m" u(8.140,

5. 3anucath OECKOHEUHYIO MEPUOTUIECKYI0 AecATHUHYI0 Apoob 0,3(1) B Bue OOBIKHOBEHHOIA.
4 3 1

2= -X;-’; [2)1m:>o.y>0.
x

| L i 1

6. YIIpocTuTh iy xiyl xiep



KonrtponpHas padora Ne 2
Bapuanrt 1

- v -
1.Haiiute o6nacts onpenenenus Gynkiuu: ¥ = 4-x%,
p=x3
2.M300pa3ute 3cKku3 rpadura GyHKIHH
1) BeisicHHTE, Ha KAKUX TPOMEXKYTKAX (YHKIIMS yObIBACT.

A
AT e oz
2) CpaBHute qncna;[ 7} w il (3,25 m(3V2),

3.PemmTe ypaBHEHHUE:

1) Vi-x=38; 2) yx+2=J3-x; 3) Ji-x=x+1;
4) V2x+ b5 -Jx+6= L

4. Haiitu pyHKIHIO, 0OOpaTHYIO K (QYHKIIMH B YKa3aTh €€ 00JacTh OMPEeIeTICHUSI 1 MHOXKECTBA

ﬂ'(x°3r'-

3HAUYEHUI.

5. Pelmnrte HEpaBEHCTBO: Jx+B8>x42.

KonTponbHas padora Ne 2 BTOpoii cemecTp
Bapuanrt 2
i
1 ;i
1.Haitgute o6macth onpeaeneHust GyHKIUN g={x ")~

2 U3o6pasute >ckus rpapuka Gpynkuun ¥ = x*,
3) BrIAcHHTE, Ha KAKMX IPOMEXYTKAaX QYHKIMS yOBIBaET.

1) 1
) ' - :
(4.2) n 1 (3] .(ﬁ)
4) CpaBHHTE YKCIA:

3.Pemure ypaBHeHuUe:

1) Jx-2=4 2) JEi-x=Jx-2; 3) Jx+1=1-2x
4) J3x<+1-Jx+8-1L

4.Haiitu ¢pynkuuto, o0paTHyio K (pyHKINU U yYKa3aTh €€ 00JacTh OMpeIeIeHUs] U MHOKECTBa
3HAa4YCHUMU.

5. Pemnte HepaBeHCTBo:J x-~8<x-5.

KontpomnbHas padora Ne 3 tpetuii cemectp

Bapuanr 1
1. BeraucauTs:
1) log, 16; 2) il 3) log, 135 - log, 20 + 210g, 6.
x

2. B oaHoii cucreMe KOOpAMHAT CXEMAaTHUECKH MOCTPOUTh Ipapuku (PyHKIUH

v-loc.x-vb(l] :
4 4

3. CpaBHUTP yncIa



log,(2x - 1) =2,

4. PeumuTh ypaBHEHHE

5. Pemmwmth HEpaBeHCTBO ?

6. Pewmts ypasuenue J0€s (2 — 2} + log, x =~ 3.

logy x+ log ;4 x = 14.

7. Pemmwmthb ypaBHEHHE

8. Pemmrs HepaBeHCTBOb‘: x~2logyx < 3.

Kontponbnas padota Ne 3 Tpetwnii cemecTp
Bapuant 2
1. BwrauciauTs:

g Y
1) log,i%: 2) (%J iy 3) log, 56 + 2log, 12 ~ log,63.

2. B oaHOif cucteMe KOOpAMHAT CXEMATHUECKH TOCTPOUTh Tpaduku (HyHKIIUU

p=log,x n y= 4%

3.CpaBHUTH ynca

1 1

4. Pemuth ypaBHeHHelo“(ax =~ 3) =3,
log(x - 3) < 2,

5.Pemnte HEpaBEHCTBO
- B)+ -2,
6.Pemntes ypaBHEeHHE log, (x ) +logyx=2
7.PelnTh ypaBHeHHE log /5 x + logg x = 10.
8.Pemnte HEpaBEHCTBO logix - 3log, x < 4.
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