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IosicHeHNns K 1eMOHCTPALHOHHOMY BAPHAHTY
KOHTPOJILHBIX H3MEPUTEJIbHbIX MaTepuaos st EI'D 2014 roaa
no MATEMATHUKE

JIeMOHCTpallMOHHbI BapHaHT €AMHOTO TOCYNApCTBEHHOIO HJK3aMEHa II0
marematuke 2014 roma paspabotan mo 3amaHuio DenepanbHON CITy>KOBI IO
Ham3o0py B cepe oOpazoBanms u Hayku Poccuiickoit denepanui.

JIeMOHCTpAllOHHbIM BapHaHT NpeAHa3HauyeH JUIsi TOro, YTOObl JaTh
NpeAcTaBIeHHe O CTPYKType OyAyIIMX KOHTPOJIBHBIX  H3MEPHUTEIBbHBIX
MaTepHaoB, KOIMYECTBE 3amaHWi, WX (hopMe, YpOBHE CIIOXKHOCTH. 3amaHUs
JIEMOHCTPALMOHHOIO BapHaHTa HE OTPaXalOT BCEX BOIPOCOB COIEPIKAHUS,
KOTOpbIe MOTYT OBITh BKJIIOYEHBI B KOHTPOJIbHBIE M3MEpUTEIbHbIE MaTepualbl B
2014 rony. Ctpykrypa paOoThI IpHBeIcHA B crielU(UKAILIMH, a MOJIHBIA MepeveHb
BOIIPOCOB — B KOAM(HKATOpPAaX TPeOOBaHMH M SIIEMEHTOB COJICpXKAHHSA MO
MaTeMaTHKe A COCTABJICHHS KOHTPOJBHBIX M3MEPHUTEIBHBIX MarepuaioB EI'D
2014 rona.

BapuaHT cocTouT U3 AByX yacTel U coaepkut 21 3ananue.

Yacte 1 coctout u3 10 3amanuii (3amanus B1-B10) ¢ xpaTkuM 4MCIIOBBIM
OTBETOM, IIPOBEPSIOIIMX HaJUYUE IPAKTUYECKUX MAaTEeMAaTUUYECKUX 3HAHUH
1 yMeHu# 6a30BOT0 ypOBHSI.

Yacts 2 comepxut 11 3amaHuil no mMarepualy Kypca MaTeMaTUKU CpeAHEH
IIKOJIBI, TPOBEPSIOMMX 0a30BBIH M TNPOQHIBHBIT YPOBHH MaTEeMaTHYECKOH
noArotoBku. M3 Hux mnath 3amanuil (3amanus B11-B15) ¢ kparkum oTBeToM U
mrects 3aganuit (3aganus C1-C6) ¢ pa3BEPHYTHIM pelICHUEM.

IIpaBunbHOe pemieHue Kaxaoro wu3 3azanuid B1-B15 ouenuBaetcs
1 6amnom. IlpaBunbHOe pemeHue kaxaoro u3 3amaHuii C1 m C2 oueHuBaeTcs
2 6amnamu, C3 u C4 — 3 Oammamu, C5 u C6 — 4 Gamramu. MakcuMaabHBIH
HepBUYHEIHN 0alll 32 BRIOJNHEHUE BCelt paboTel — 33.

BepHoe BhimonmHeHne He MeHee nATH 3agaHuii Bapuanta KM orBeuaer
MUHUMQJIBHOMY  YPOBHIO  TOJATOTOBKM,  IOATBEP)KIAIOLIEMY  OCBOECHHE
BBIMTyCKHUKOM OCHOBHBIX 00IIe00pa30BaTeNbHBIX MPOTrpaMM o0IIero (IOoJHOTO)
cpemHero 0Opa3oBaHMUs.

Crpykrypa Bapuanta KHMM nomyckaeT IpoBeleHME S5K3aMeHa Kak IIo
MOJTHOMY TEKCTY, TaK W TOJBKO MO YacTW | A MPOBEPKH OCBOEHHUS 0a30BOTO
YPOBHSL.

K xaxmoMy 3amaHHI0O C  pa3BEPHYTHIM  OTBETOM, BKIIIOUEHHOMY
B JIEMOHCTPAIIMOHHBIM BapuaHT, AaéTcd BO3MOXHOe pemeHue. [IpuBenéHHble
KPUTEPHUU OIICHUBAHUS TO3BOJISIIOT COCTaBUTH MNpPEACTaBIEHHE O TPEeOOBaHHIX
K [OJHOTE U IPaBUIBHOCTU pEHICHUH. J[eMOHCTpALMOHHBIA  BapUAHT
KOHTPOJIBHBIX U3MEPUTEIBHBIX MaTCPHAJIOB, CHCTEMA OI[CHUBAHHS, CIICHU(HKAIIHS
U KOIU(DUKATOPHI TMOMOTYT BBIPa0OTaTh CTpAaTErvi0 MoAroroBkd k EI'D mo
MaTeMaTuKe.
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JeMoHCTpalMOHHBII BAPUAHT
KOHTPOJILHBIX H3MEPUTEJIbLHbIX MATEPHAJIOB
AJ1s nposefeHus B 2014 rogy e1MHOro rocyiapcTBEeHHOr0 IK3aMeHa
no MATEMATHUKE

HNHcTpyKIMs 10 BHINOJHEHUIO Pad0THI

Ha Brimonnenune 3amanuii Bapuanta KMM mno wmartematuke paércs
3 vaca 55 munyT (235 MunyT). PaGota coCTOMT W3 ABYX 4YacTel, BKIIOYAIOIINX
B ce0s 21 3amanue.

Yacte 1 comepxur 10 3amanuii (3amanus B1-B10) 6a3oBoro ypoBHS
CIIO’KHOCTH, MPOBEPSIOIUX HAJIMYUE MPAKTHYECKUX MAaTEeMaTHUECKUX 3HaHUH U
YMEHHUH.

Yacts 2 comepxut 11 3amanuii (3apmanus B11-B15 u C1-C6) 6a3oBoro,
MOBBIIICHHOTO W BBICOKOI'O YPOBHEH 10 MaTepualy Kypca MaTeMaTHKU CpeIHel
IIKOJIBI, IPOBEPSIIOLINX YPOBEHb NPO(UIbHON MaTeMaTH4eCKON ITOATOTOBKH.

OtBeToM K Kaxzaomy u3 3ananuii B1-B15 sBusercs nenoe umcno wim
KOHe4Hasi JecsathuyHas npoOb. [Ipu Bemonnennn 3aganuit C1-C6 Tpedyercs
3aIMcaTh MO0JHOE PELICHHUE U OTBET.

Bce 6marku EI'D 3amonHSAIOTCS SpKUMH YEPHBIME YepHIIaMH. JomycKaeTcs
WCIIOJIb30BAHUE TeNICBOH, KAMTWUIAPHOH WM TIEPhEBOH PYUKH.

Ilpu BbIMONHEHWUM 3amaHuii Bbl MOXETE€ TONB30BAThCS YCPHOBHKOM.
Ob6pamaeM Baiie BHUMaHMe, YTO 3alMCH B UEPHOBUKE He OYIyT YUUTHIBAThCS IPU
OILICHUBAHWH PabOTHI

CoBeTyeM BBINOJHATH 33JIaHUST B TOM MOpPSJKE, Kak OHHW JaHbl. J{is
SKOHOMHUU BpEMEHH IPOITyCKaiTe 3ajaHKe, KOTOPOe He yIaéTcsl BHIIIOIHUTH CPasy,
U TepexoauTe K cieayromieMy. Eciu mocie BbIONHEHHS Bcel paboTel y Bac
ocTaHeTcs BpeMsi, Bl cMokeTe BEpHYThCS K POITYIIEHHBIM 3a/IaHHSIM.

Bambl, nonmyuennele Bamu 3a BBINOJSHEHHBIE 3alaHUsl, CYMMHPYIOTCS.
[TocrapaiiTech BBINOJIHUTH KaK MOXKHO OOJIbIle 33aJaHUi M HaOpaTh HauOoJbllee
KOJINYECTBO OAIIIOB.

Kenaem ycnexa!
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Yacrtp 1

Omeemom na 3aoanus BI-B10 oonsxcno oObimv yenoe uucio uiu KoHeuHas
decamuyunan opoos. Omeem cnedyem 3anucamp 6 61aHK omeemog Ne 1 cnpaesa
om HOMEpPa 6LINOJIHAEMO20 3A0aHUA, HAUUHAA ¢ nepeoll Knemouxu. Kaycoyro
uugpy, 3HAK MUHYC U 3ARAMYI0 RUWUmMeE 6 OMOENAbHOU Kilemouke
6 coomeemcmeuu ¢ npueedéHHbIMU 6 O1anKe oopazyamu. EOunuysl usmepenuii
nucamo He HYIHCHO.

IMoe3n ormpaBuncst u3 Cankr-IlerepOypra B 23 waca 50 MuHYT M HpUOBLT B
Mocksy B 7 yacoB 50 MUHYT cliefyrouiux cyTok. CKOJIBKO 4acOB IO€3]] HaXOHIIICS
B myTH?

OrtBeT:

®ytbonka cromna 800 pybOneil. 3arem neHa Obuia cHmkeHa Ha 15%. Ckombko
pybmneit cxaun ¢ 1000 pyGieif momkeH MOTYyYUTh ITOKYIATeNIb MPH IOKYIKE 3TOH
(byTOOJIKH TTOCTIe CHY)KCHNUS [ICHBI?

OTBeT:

Ha muarpamme mokasaHo pacrpejeieHue BbIIUIaBKM Meau B 10 cTpaHax mwupa
(B ThICSIUax ToHH) 3a 2006 ron. Cpeau mpeacTaBICHHBIX CTPaH IEPBOE MECTO IO
peluiaBke Menu 3anuMmanu CIIA, necsatoe mecto — Kasaxcran. Kakoe mecto
3anumaa Kanama?

1400
1200 —
1000
800 ]
600 ]
400
200
0

OTBeT:
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CTpontesnbHas GUpMa MIAHHPYeT Kymuth 70 M’ MEHOBIOKOB Y OJHOTO M3 TPEX
MOCTABINUKOB. LIeHBI W yCIOBHS JOCTaBKM mpuBeAcHB B Tabmume. CKOJIBKO
pyOi1eit HyKHO 3aIlJIaTUTh 33 CaMyIo JIEMEBYIO0 MOKYIKY C JOCTaBKOif?

CronmocTh CroumMocTh
ITocrag- JlonmoHUTEIbHBIE
- HGHO6J’IOKO]33 JIOCTaBKU JCIIORMA JIOCTABKH
(py0.3a 1 m’) (py6.)
A 2600 10 000 Her
[Tpu 3akaze ToBapa Ha CyMMY CBBIIIC
b 2800 8 000 150 000 py6ueit nocTaBka OecruraTHas
[Tpu 3akaze ToBapa Ha CyMMY CBBIIIC
B 2700 8 000 200 000 py6uet nocTaBka OecruraTHas
Orger:
Haiimure momans pomba, H300paxEHHOrO  Ha

KJeTdaTod Oymare ¢ pasMepoMm KieTknm lcMm x 1 cm.

OtBer ,Z[afITe B KBQJIpaTHBIX CAHTUMETpPAX.

OTBeT:

I{c™m

B cOopHnke OMIEToB 1o OHOJIOTHH BCero 25 OMIIETOB, B IBYX U3 HUX BCTpedaeTCs
Bolpoc 0 rpubax. Ha »dK3aMeHe IIKONBHUKY JOCTaércst OAMH CIIydaiHO
BBIOpaHHBIN OwmiieT U3 3Toro cOopHuka. Haiinure BeposTHOCTH TOTO, YTO B 3TOM
Ounere He OyaeT Bompoca o rpudax.

OrtBerT:

Haiinure xopeHb ypaBHEHUs 37 =81,

OrtBeT:
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Tpeyronsauk ABC BnucaH B OKpyKHOCTh ¢ lieHTpoMm O. Haiigure yron BOC,
eciu yron BAC pasen 32°. OTBer gaiiTe B rpagycax.

OrtBerT:

Ha pucynke nsobpaxén rpapuk auddepenumpyemoii Qynkumu y=f(x).
Ha ocu abcuucc OTMEYEHBI JAEBATh TOYEK: X;, X,, ..., Xo. Cpeau 3TUX Touek
HaWJUTe BCE TOYKH, B KOTOPHIX IPOM3BOAHAS (YHKIIUH f(x) OTpHUIIATEIIbHA.

B oTBeTe ykaxuTe KOIUYECTBO HAMIEHHBIX TOUEK.

A IR
,/:’:\ y=/(x)
7 \ /:/‘\\
L N\l A TIN
X1 X2 X3 Xy \\; :0 X7|Xg | X9 X
NP4

OrtBeT:

B OMUIMHAPUICCKOM COCyA€ YPOBEHb MXHUIAKOCTU JOCTUTACT Q

16 cMm. Ha kakoif BeICOTE OyIeT HAXOIUTHCS YPOBEHB )KUIKOCTH,

eciii e€ TepeNTUTh BO BTOPOH IMIMHAPHYSCKHNA COCYH, TUAMETp | ,-=7777° =,
4
KOTOpOro B 2 pa3a GoJibliie quamerpa nepeoro? OTBET BbIPA3UTE
B CAaHTHUMETpax. —
e Ss
r ~

OTBeT:

He 3a0y0bme nepenecmu 6ce omeemol 8 6;1aHK omeemog Ne 1. |
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Yacrsp 2

Omeemom na 3a0anus BI11-B15 0onsicno Ovimb yenoe 4ucio uiu KoHeuHAAn
decamuunasn 0poov. Omeem cnedyem 3anucamp 6 0aank omeemos Ne 1 cnpasa
om HOMEpPa 6bINOJIHAEMO20 3A0AHUSA, HAYUHAA C Nepeoil Knemouku. Kaxcoyro
yugpy, 3HAK MUHYC U 3ARAMPI0 NUWUmME 6 OMOENbHOUW Kilemouke
6 coomeemcmeuu ¢ npusedéHHLIMU 6 O1anKe oopazyamu. EOunuysl usmepenuii
nucamoy He HYIHCHO.

Haiigure sina, eciin coso=0,6 u 1< <2m.

OTBeT:

Jlokatop ©Oatuckada, pPaBHOMEPHO IIOIPY’KAIOLIEIOCS BEPTUKAIBHO BHU3,
HCITyCKaeT YIbTPa3BYKOBOM curHai yactotord 749 MI'n. [Ipuémuuk peructpupyer
YacTOTy CHTHaJa, OTPaXEHHOTO OT IHA okeaHa. CKOPOCTh MOrpykeHus daTuckada
(B M/C) 11 4aCTOTHI CBS3aHBI COOTHOIIICHUEM

S =Jo
v=c 7 ’
rae ¢ =1500 m/c — ckopocTk 3ByKa B BOJIE, f(,— JacTOTa UCITyCKAeMOT'0 CUTHAJIA
(8 MI'm), f — wacrota otpaxéHHoro curHana (B MI'm). Haiinure wactoTy
(BMI'm) orpax€HHOro cHrHama, eciu OaTuckad TMOTPYKaeTcs CO CKOPOCTHIO
2 m/c.

OTBeET:

Oxonmo koHyca ommcaHa cdepa (cdepa cOmEepKUT OKPYKHOCTH
OCHOBaHHUSI KOHyca U ero BepluuHy). LleHTp cdepbl coBmagaer c

LEHTPOM OCHOBaHMsI KOHyca. Pajmyc cdepsl pasen 10+/2 . Haiigure v

00pa3ymIIyr0 KOHYCa.

OTBeT:

BecHoil karep HMIET NPOTHUB TEYEHUS PEKHU B 1% pa3a MeIJICHHEe, 4YeM I10
TeyeHnio. JleToM TedeHwe craHOBUTCA Ha | kM/4 MemieHHee. [losTomy ierom
KaTtep UAET MPOTUB TEUEHHUS B 1% pasa MeuieHHee, yeM o TeueHuro. Haiinure
CKOpOCTh TE€UCHHS BECHOI (B KM/U).

OTBeET:

Haiizure Touky Makcumyma GyHKIuH y = In(x + 4)2 +2x+7.

OrtBerT:

He 3a0y0bme nepenecmu 6ce omeemol 6 61aHK omeemog N 1. |
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Mna 3anucu pewenuii u omeemos na 3adanus CI-C6 ucnonwv3yiime O1aHK
omeemos Ne 2. 3anuwmume cnauana nomep 6vinoanaemozo 3aoanusn (Cl, C2 u
m. 0.), a 3amem noAHOE 000CHOBAHHOE peuieHle U omeem.

a) Pemmre ypaBHeHHE cOS2x =1— cos(% - x) .

6) Haiiqure Bce KOpPHM STOrO YypaBHEHUs, MNPHHAAJICKALINE MPOMEXKYTKY

B npsimoyronsrom napamnenenunene ABCDA,B,C D, uzBectHsl pébpa: 4B =3,
AD=2, A4, =5. Touxa O npunajnexut pebpy BB, u Jenur ero B OTHOLIEHUH

2:3, cyuras oT BeplunHbl B. HaiinuTe miomaap ceyeHus 3Toro napajuieienumnena
NJI0CKOCTBIO, Ipoxosei yepes Touku 4, O u C;.

Pemute CUCTEMY HCPABCHCTB

x+4
10g3_XW2—2,
2 20 +3x-12 _

3
+6x" +————=<3.
X X T—4

JIBe OKpY)KHOCTH KacaloTcsl BHEIIHUM oOpa3oM B Touke K . [Ipsimast AB kacaercs
HIepBOiT OKPY)KHOCTH B ToUKe A, a Bropoil — B Touke B. [Ipsmas BK mepecekaer
HEPBYIO OKPY>KHOCTB B Touke D, npsimas AK mepecekaeT BTOPYIO OKPY>KHOCTb B
Touke C.

a) lokaxxute, uro npsamble AD u BC napaieibHsbl.

0) Haiigure miomanap TpeyroibHuka AKB, ecid W3BECTHO, 4YTO PaJHyChl
OKpYXHOCTEH paBHbI 4 U 1.

Haﬁ)mTe BCC€ 3HAYCHHA a, INPU KaAXIOM H3 KOTOPBIX HAMMCHBIICC 3HAYCHUC

GyHKIUH f(x):2ax+|x2 —8x+7| Gosbme 1.

Ha pocke wnamucano Oonee 40, Ho MmeHee 48 unenbix uncen. CpenHee
apu(MeTHYeCKOe JTHX 4YHCelT paBHO —3, cpemHee apUPMETHUECKOe BCEX
MOJIOKUTENILHBIX W3 HHUX paBHO 4, a cpeaHee apuPMETHYECKOe BCex
OTPHIIATETBHBIX U3 HUX PAaBHO — 8.

a) CKOJIbKO YHMCEeJT HAaMKMCaHO Ha JIOCKe?

6) Kaxnx uncen HammcaHo OOJIBINE: MONOKHUTETBHBIX WK OTPUIATEITHHBIX ?

B) Kakoe Hamborblliee KONMMYECTBO IMOJOXKHUTEIBHBIX YUCET MOXET OBITh Cpeau
HuX?
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CucreMa oneHUBaHus
OTtBeTnl k 3a1anusam B1-B15

Kaxnoe w3 3amanuit B1-B15 cunraercs BBINMOIHEHHBIMH BEPHO, €CIH
9K3aMEHyeMbIH JaJ BEpHbI OTBET B BHJE LEJIOr0 YHUCIa WIK KOHEYHOU

JECATUIHONW  IpoOu.

1 6amioM.
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Ka)KI[OG BCPHO BBIIIOJIHECHHOC

3aJaHuC OLCHHUBACTCA

Ne OTBeT
3aaHus

Bl 8
B2 320
B3 7
B4 192 000
B5 12
B6 0,92
B7 9
B8 64
B9 3
B10 4
Bl11 -0,8
B12 751
B13 20
B14 5
B15 -5
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Pemenns u kputepuu oueHuBanus 3aaanmii C1-C6

KonnuectBo 6amioB, BBICTaBISIEMBIX 3a BeIMogHeHue 3amannii C1-Co6,
3aBUCHT OT ITOJTHOTHI PEIICHHS U MMPABUIBHOCTH OTBETA.

OOmue TpeOOBaHHWS K BBINOJHCHUIO 3aJaHU C Pa3BEPHYTHIM OTBETOM:
peleHre TOHKHO ObITh MaTeMaTHUECKH IPAaMOTHBIM, MOJHBIM, B YaCTHOCTH, BCE
BO3MOYKHBIE CITy4dad JOJDKHBI OBITH paCCMOTPEHBI. METOMBI perieHusi, (JOpMbI ero
3anucH U (OPMBI 3aIlCH OTBETa MOTYT OBITh pa3sHBIMH. 3a PeIIeHHE, B KOTOPOM
000CHOBAaHHO MOJYYEH NPAaBUJIbHBIA OTBET, BHICTABJISETCS MAKCUMAJIbHOE YHCIIO
GamtoB. IlpaBUIBHBIM OTBET MpPU OTCYTCTBHUHM TEKCTa PEILCHMS OLEHHUBAECTCS B
0 Gamnos.

OKCIepTHI HPOBEPSIOT TOJIBKO MaTeMaTH4YecKoe coJepKaHue
IIPEICTaBIEHHOTO PELICHUs], & OCOOCHHOCTH 3alMCH HE YUUTHIBAIOT.

B kputepusx oOIeHUBAHUS KOHKPETHBIX 3aJaHUil coaepkaTcs ooume
TpeOOBaHUS K BHICTABIICHHIO OAIIIOB.

IIpy BEIMOJHEHWH 3aJaHUs MOXHO HCIIOIB30BaTh 0e3 JTOKA3aTeNbCTBA H
CCBIJIOK JIFOObIe MaTeMaTHdeckue (pakThl, coaepxaiuecs B y4eOHHUKaX ¥ y4eOHbIX
nocobusx, Bxoaamux B DenepanbHbIi epeueHb yIeOHNKOB, PEKOMEHIOBAHHBIX
(nomymeHHbIx) MuHuCcTEpCcTBOM 00pa3oBaHus U Hayku Poccuiickoil @enepanyu.
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a) Pemure ypaBHeHue cos2x =1— cos(g —-X

0) Halizute BCce KOpHM STOr0 YpaBHEHHS, MNPUHAICKAIINE TMPOMEKYTKY
_5_n._n)
27 '

Peurenue.
a) [IpeoOpazyem 00e yacTu ypaBHCHUS:

1—25in2x:1—sinx; 2sin2x—sinx:0; sinx(25inx—1)=0,
oTkyza sinx =0 win sinx:%.
W3 ypaBuenus sinx =0 HaxoauM: x =7n,Tae n€Z.
W3 ypaBHeHus sinxzé HaXOdUM: x:(—l)k%-i—nk, rne keZ.

0) C mOMOIIBI0 YHCIIOBOH OKPYXKHOCTH OTOEpéM
KOpDHU ypaBHEHHWS, NpPUHAIJICKANINE IPOMEKYTKY

%]
27 '
llg,  7Tm

INonygaem umncna: —2mw; —— .
Y 6 6

Otger: a) n, neZ; (—1)k£+nk, keZ.
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B npsimoyronsrom napamnenerunene ABCDA,B,C\D, usBectHsl pédpa: AB=3,
AD=2, AA; =5. Touka O npuHaaIeKuT pedpy BB, U AEIUT ero B OTHOIIEHHU

2:3, cumuras OT BepiuuHbl B. HaliauTe miomaap ceyeHus 3Toro napauienenumnena
NJIOCKOCTBIO, TIpoxojisieit uepes Touku A, O u C|.

D
Pemenne. Ceuenne mnockocteio AOC, nepecexaer — _Cl
pebpo DD, B Touke P. OTpe3ok AP mapajielneH OTPe3Ky 4, PE ‘_B__,—
C,O, orpesox C\P mnapamnenen orpesky  AO. ',?'
CrieoBaTenbHO, MCKOMOE CEUYEHHE — IIapauielIorpaMm '.':
AOC,P (puc. 1). S
R A
BO=%BBI:2, B,0=3. 0/C

C0=CB > +B,0” =\4+9 =413, 4 B
A0 =V AB* + BO* =\J9+4 =413 .

3Haunt, AOC,P — pom6. Haiinem auarosanu storo pomoa: G

AC, =\ 4B> + BC? +CC.* =<9+ 4+25 =38,
oP=2 AOZ—%ACIZ:\/4~13—38:\/§. 0

11n n
0) —2m; ——; ——.
6 6
ConepxaHue KpUTEpHs Bautet
OO60CHOBAHHO MOJIYYE€HbI BEPHBIE OTBETHI B 000UX IMyHKTaX 2

O60CHOBaHHO MOJIY4€H BEPHbIM OTBET B IIYHKTE @ WIH B IIyHKTE O

W

MOTy4YeH HEBEPHBIN OTBET M3-32 BEUHUCIUTENBHOHN OMMOKH, HO TIPH 3TOM
HMEETCsl BEpHasl I1OCIIEI0BATEILHOCTh BCEX IIAr0B PELIEHUS

A
Puc. 2
AC, -OP
Toraa SAOCIP =IT=%\/§«/§:VI33 .
OtBet: +/133.
CopeprkaHue KpUTepHst Bammer
OO60CHOBAHHO MOJIYYEH BEPHBIM OTBET 2

Pemenue He COOTBETCTBYET HA OJAHOMY U3 KPUTCPUECB, MECPEUUCICHHBIX
BBIIIIC

Pemenne conepxut 000CHOBAaHHBIH MEpexo.l K MIaHUMETPUIECKOM
3aJlaye, HO MOJIy4YEeH HEBEPHBIM OTBET

i 1
pEeLIeHNE HE 3aKOHYEHO,

WM IPH [IPABUIILHOM OTBETE PEIIeHHE HeJOCTaTOYHO 00OOCHOBAHO

Maxcumanvrolii Oann 2
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Pemenue ne COOTBCTCTBYCT HHU OAHOMY U3 KPUTCPUCB, NCPCUHUCIICHHBIX
BBILIC

Maxcumanvrvii 6aun 2
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Jemonctpanuonnsiii Bapuant EI'D 2014 r. MATEMATUKA, 11 kiacc

Pemmre CHUCTEMY HEPABCHCTB

log, ———>-2,
T (x-3)
2, 21’ +3x-12 _

3
+6x° +———— =<3,
x o x—4

(2014 - 13/18)

Pemenue.
1. PeminM nepBoe HEPAaBEHCTBO CUCTEMBI:

ﬁZ—Z; 10g37x(x+4)—10g3fx(x—3)22—2; log, . (x+4)=0.
Paccmotpum nBa ciyuas. [lepssiii cmyuai: 0 <3 —x<1.
10g37x(x+4)20, 0<x+4<1,
{O<3—x<1; {2<x<3;
Bropoii ciyuaii: 3—-x>1.
{log3x(x+4)20, {x+421,

log,_.

HET pEIleHuN.

3 o1 <2 oTkynma —3<x<2.
—X N 5

Pemenne nepBoro HepaBeHCTBA HCXOIHOI cUCTeMBI: —3<x < 2.
2. PemiuM BTOPOE HEPABEHCTBO CUCTEMBI!

2 2
x3+6x2+21x +3x—12S3;x3+6x2+21x <0:
x—4 x—4
2
xtroxt —3x? <0: X (x—l)(x+3)£0.
x—4 x—4

Penienne BTOporo HepaBeHCTBA UCXOMHOM cucTeMbl: X <—3; x=0; 1<x<4.
3. Pemenne ncxomHoi cucteMbl HepaBeHCTB: X =—3; x=0; 1<x<2.
Otser: —3;0; [1;2).

CopepxaHue KpUTEpHst Basuibt

OO60CHOBAHHO MOJIY4YEH BEPHBIN OTBET 3
OOOCHOBaHHO TIOJNy4CHBI BEpPHBIE OTBETHI B OOOMX HEPaBEHCTBAX )
HCXOJHOU CHCTEMBI
OOOCHOBaHHO NOJIy4YEeH BEPHBIH OTBET B OJHOM HEPABEHCTBE MCXOTHOM
CHCTEMBI
W 1
MOJYYEH HEBEPHBIM OTBET M3-32 BHIYUCIUTEIBHON OIIMOKH, HO TPH 3TOM
MMEETCs BepHasi OCIICIOBATEIFHOCT BCEX IIATOB PEHICHHS
PemieHre He COOTBETCTBYET HH OJHOMY U3 KPHTEPHUCB, MEPEUHCICHHBIX 0
BBIIIIC

Maxcumanornwiil 6ain 3
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Jlemonctpanmonnstit Bapuant EI'D 2014 r. MATEMATUKA, 11 knace (2014 -14/18)

JIBe OKpYKHOCTH KacarTcs BHEITHUM 00pa3oM B Touke K . [Ipsmas AB kacaercs
HIepBOiT OKPYKHOCTH B ToUKe A, a Bropoil — B Touke B. [Ipsmas BK mepecekaer
MIEPBYIO OKPYKHOCTh B Touke D, mpsimMasi AK mepecekaeT BTOPYIO OKPY>KHOCTh B
Touke C.

a) [loxaxute, uTo npsmeie AD u BC mapaniensHsl.

0) Haiigure miomanp TpeyroinbHuka AKB, ecid W3BECTHO, HTO PAaJHyChl
OKpYXHOCTeH paBHbI 4 U 1.

Pemenne.
a) O003HaUMM MEHTPHl OKPYXKHOCTEH
O, u O, coorsercTseHHo. Ilycts obwas

KacaTesbHasl, NPOBEAEHHAsI K OKPY>KHOCTSIM B
touke K, mepecekaetr AB B Touke M. Ilo
CBOHMCTBY KacaTeNbHBIX, IPOBEAEHHBIX W3
ogHou Touku, AM =KM wn KM =BM.
TpeyronbHuk AKB, y KOTOpOro MeaudaHa
paBHa IIOJIOBUHE CTOPOHBI, K KOTOPOH OHA
IPOBE/IeHa, — MPSIMOYTOJIBHBIH.

Bnucanneiii yron AKD — mnpsMoi,
Mo3TOMYy OH omnwupaercs Ha auametrp AD. 3nauur, AD | AB. AHanoruyHo
nonydaeM, 4yto BC L AB . CnenosarenbHo, npsMbie AD u BC napauienbHsl.

0) IlycTp, A ompenerneHHOCTH, TepBas OKPYXXHOCTh MMeeT pamuyc 4, a
panuyc BTOpoii paBeH 1.

Tpeyronsrukun BKC n AKD momoGHEI, £:4. Ilycte Sz =S, Torma

BC
S xp =168.
Y tpeyronsaukoB AKD u AKB oOmas BBICOTa, CIeIOBaTENbHO,
SAKD:%:A—D, T0 ectb S, =4S. Auanornuno, S, =4S. Iliowans
S KB BC

AKB
tpaneuuu ABCD paBHa 25S'.

Boruncnum momaae tpaneuuun ABCD. Tlposeném k' AD mneprneHAMKYIsp
O,H, paBHbli BEICOTE Tpameuuu, U HalliéM ero u3 HPAMOYTOILHOIO

0,H=,0,0}-0H" =4.

AD + BC

tpeyronsuuka O, HO, :

Tornma

S sen = -AB=20.

CnenosatensHo, 255 =20, otkyna $=0,8 u § ;, =45=3,2.
OtBert: 3,2.
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CopeprkaHue KpUTEPHst Basbt

Vmeetcst BepHOE T0KA3aTEIBECTBO YTBEPKICHUS ITYHKTA @ 1 000CHOBAHHO 3
MIOJTyYeH BEPHBIH OTBET B ITYHKTE O
[ToryyeH 060CHOBaHHEII OTBET B IyHKTE O
150)041
UMeeTCs BEpHOE MOKa3aTeNbCTBO YTBEPXKACHHSA IIyHKTa g U TIpH 2
000CHOBAaHHOM pCIICHWH MyHKTa 6 IOTy4eH HEBEPHBI OTBET M3-3a
apUPMETHIECKOI OMOKH
Vmeetcst BepHOE TOKA3aTEIBCTBO YTBEPIKACHUS ITyHKTA d,
nim
npu 000CHOBAHHOM PEIICHUM ITyHKTa 6 IOJy4eH HEBEpPHBIN OTBET M3-3a
apuQMeTnIecKoi ommoKy, 1
N
00OCHOBaHHO IIOJY4YEeH BEPHBI OTBET B IYHKTE 6 C HCIOJIb30BAHHEM
YTBEPIK/ICHUs ITyHKTa ¢, IPU 9TOM IYHKT d HE BBIIOJIHECH
Pemienne He COOTBETCTBYET HUM OAHOMY M3 KPUTEPHEB, NEPEUUCICHHBIX 0
BBIILIE

MaxcumanvHolii 6ann 3

Ha171)11/1Te BCC€ 3HAYCHHA a, INPU KaXIAOM H3 KOTOPbIX HAWMCHBIICC 3HAYCHUC

byHKIUH f(x)=2ax+‘x2—8x+7‘ 6ombme 1.

Pewenne. Ilpu x° —8x+720: f(x):x2+2(a—4)x+7, a eé rpaux

COCTOUT U3 JBYX 4YacTedl mapaboJibl ¢ BETBSIMH, HAIPABICHHBIMH BBEPX, U OCBIO
cuMmmeTpuu x=4—a.

2 2 ;
Ipu x° —8x+7<0: f(x)=—x"+2(a+4)x—7, a eé rpadux ecTb 4acTb
1apa6oJIbl C BETBAMY, HANPABICHHLIMU BHH3.
Bce ueThpe BO3MOXKHBIX Buja rpaduka Qynkuuu f(Xx) mokasaHsl Ha

pPHUCYHKax.
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Jlemonctpanmonnstit Bapuant EI'D 2014 r. MATEMATUKA, 11 knace (2014 -16/18)

HaumMenbluee 3Hauenne QyHkuus f(x) MOKET NPUHATH TONBKO B TOUKAX
x=1, x=7 wm x=4—-a. IodsromMy HanmeHbuee 3HaueHue QyHkumn f(x)

Oosblie 1 TOTIa ¥ TOJIBKO TOTIA, KOT/Ia
f(1)>1, 2a>1, a>l
£(7)>1, 14a>1, 2 )
. 24% -8 +1—‘ —9‘<0.
f(4-a)>1; 2a(4—a)+|a2—9|>1; . ¢ ¢

4—g/To<a<4+;/To

. OToT

Ecmu %<a<3, TO 3a2—8a—8<0, OTKYyJia

1
MPOMEKYTOK COIEPARHT HHTEPBAT — <a<3.

Ecmm a>3, 1O a2—8a+10<0, OTKyJa 4—\/g<a<4+\/€. 3HAUHT,
3£a<4+x/g.

OObenuHsIs HaliJeHHbIE IPOMEXKYTKH, I10IydaeM: % <a<4++/6.

OtBer: %<a<4+\/g.

CojaeprkaHue KpuTepus bannel

OO0CHOBaHHO IIOJTY4eH MPaBHIBHBII OTBET 4
C mOMOIIBI0 BEPHOTO PACCY’KACHHS MOIYyYeHO MHOXKECTBO 3HAUCHHH d, 3
OTIMYAIOLIEECS. OT HCKOMOI'O KOHEUHBIM YHCJIOM TOYEK
C mOMOIIBI0 BEPHOTO PAaCCYKIACHUS INOIYYeHBI BCE T'PAHUYHBIC TOUKH )
HCKOMOT'O MHOXKECTBA 3HAUEHUH g
BepHo HaiimeHa XOTs OBl OfHA IpaHWYHAs TOYKA HMCKOMOTO MHOXECTBA 1
3HAUYEHUH a
Pemenne He COOTBETCTBYET HH OJHOMY U3 KPUTEPHUEB, MEPEUHCICHHBIX 0
BBIIIIE

Maxcumanouvii 6ann 4
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Ha nocke wnamucano Oonee 40, Ho MeHee 48 uenbix uucen. CpenHee
apu(METHYECKOEe JTHX 4YHCET pPaBHO —3, cpelaHee apUPMETHUECKOe BCeX

HONOXKHUTENBHBIX W3 HHX paBHO 4, a cpeaHee apu(MeTHUecKoe BCex
OTpPUIIATEIbHBIX U3 HUX PaBHO —&.

a) CKOJIBKO YHces HAIMCaHo Ha T0cKe?

0) Kakux uncen HamrcaHO OOJBIIE: MOTOKHUTENEHBIX WIN OTPUIIATEITEHBIX?

B) Kakoe Hambouibliiee KOJIMYECTBO MOJIOKUTEIBHBIX YHCET MOXET OBITh Cpelu
HUX?

Pemenue.

IIycTh cpean HamMCAaHHBIX YUCEN Kk IIOJOXXKUTENBHBIX, /| OTPHIATEIBHBIX H
m Hyineid. Cymma Habopa 4yMcen paBHa KOJIHMYECTBY 4YHCEN B 3TOM Habope,
YMHOXEHHOMY Ha ero cpenHee apu(pMeTHIecKoe, MOATOMY
4k —81+0-m==3(k+1+m).

a) 3aMeTHM, YTO B JICBOW YacTH MPHBEAECHHOTO BBIIIE PABEHCTBA KAKI0E€
ciaraeMoe IenuTcs Ha 4, TMO3TOMYy k+/+m — KOJIMYECTBO IENBIX UHCENT —
nemurcs Ha 4. Ilo yenosuio 40 <k +/+m <48, nmosromy k +1+m=44. Takum
oOpa3om, HanrcaHo 44 yucna.

6) lpuseném pasenctso 4k —8/=—3(k+/+m) x Buny 5/=7k+3m. Tak

kak m>0, momydaem, uto S5/>7k, otkyna [>k. CuenoBaTenbHo,
OTPHIIATETbHBIX YUCE OONIbIIIE, YEM MOJOKHUTEIbHBIX.

B) [MogcTaBum k+1+m=44 B IPaBYIo 4acTh paBeHCTBa
4k —8l==3(k+I1+m): 4k—8/=-132, otkyna k =2/-33. Tax kak k+/<44,

nonyuaem: 3/ —33<44, 31<77,1<25, k=2]-33<17; TO €CTh MOJOKUTEIHHBIX
qucen He 6onee 17.

B) [IpuBenéM mpumep, Korjaa IMOJIOKUTEIbHBIX yucen poBHO 17. Ilycth Ha
jnocke 17 pa3 HamucaHo uuciao 4, 25 pa3 HanuMcaHO 4YUCIO —8 M JBa pasa

4.-17-8-25 . .
Harucan 0. Torna - 3; yka3aHHBIH Ha0Op YIOBJIETBOPSET BCEM
YCIIOBUSIM 3a/1auU.

OrtBert: a) 44; 0) oTpULATENBHBIX; B) 17.
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(2014 - 18/18)

CopeprkaHue KpUTEPHst

banbl

BepHo monydeHbl Bce mMepedHcieHHble (CM. KpuTepuid Ha 1 Oamn)
pe3yJIbTaThl

4

BepHo mosydeHBI TpH U3 HEPEUYHCICHHBIX (CM. KpuTepuil Ha 1 Gam)
pE3yABTAaTOB

BepHo monyueHBI JBa W3 MEPEYMCICHHBIX (CM. KpuTepuii Ha 1 Oamn)
pe3yJIbTaTOB

BepHo moydeH OfnH U3 CISAYIONHX Pe3yIbTaToB:

— 000CHOBaHHOE pelICHHE II. &}

— 000CHOBaHHOE PELICHHE TI. 0;

— UCKOMas OIICHKa B II. 6;

— B I. 6 IPUBEIEH MPUMEP, 00SCIICUNBAIOIINN TOYHOCTh MPEABIIYIICH
OLICHKU

Pemienue He COOTBCTCTBYET HU OJHOMY M3 KPUTCPHCB, MCPCUUCIICHHBIX
BBIIIC

Maxcumanvrviii 6an
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«YTBEPKIAKO» «COI'JIACOBAHO»
PykoBoauTenn ﬂpencena}enb
OI'BHY «®enepajbHbIi HHCTHTYT HayuHo-MeToqHY€CKOro coBeTa
EHYECKHX H3MePeHH PI'BHY «PHITHY no maTemaTHKe

r

I‘ 4 f,v'/
.A. PemreraukoBa ( . v A.Jl. CemenoB

2013 r. « 30 » orrrsdfhs 2013 T.
7

Enunelii rocynapctBenHslil ok3amMeH no MATEMATUKE

Komuduxkarop
TpeOOBaHMIA K YPOBHIO MOJITOTOBKHU BBIITYCKHUKOB
0011e00pa30BaTENbHBIX YUPEKICHHUN T TPOBEICHHS
€IMHOT'O TOCYIapCTBEHHOT0 SK3aMeHa
0 MaTeMaTHKe

IIOATOTOBJICH (De,ZlepaIILHI)IM TOCYy1apCTBCHHBIM 6IOZI)KGTHBIM
HAYYHBIM YYPCIKICHUCM

«DEJIEPAJIbHBI HHCTUTY T MEJIATOT MUECKUX U3MEPEHUIA»

MATEMATHUKA, 11 xnacc 2

Konnduxarop
TpeGoBaHMii K YPOBHIO IOAr0TOBKH BbIMYCKHHKOB
0011e00pa30BATE/NIbHBIX YUPeKICHHI 115 IPOBeJeHUS
€IHHOT'0 roCy/IapCTBEHHOT0 IK3aMeHa
no MATEMATHKE

Komudukatop TpeOoBaHWMI K YpPOBHIO TOATOTOBKM [0 MAaTEMaTHKE
BBIITYCKHUKOB CpefHEH (TIOTHOM) IIKONBI COCTaBIeH Ha ocHOBe OO0s3aTenbHOrO
MUHHMYMa COJIep KaHMsI OCHOBHBIX 00pa30BaTeNbHBIX MporpamMm u TpeGoBaHMid K
YPOBHIO IOATOTOBKM BBIYCKHUKOB CpeAHeill (MOMHOH) IIKOABl  (IpuKa3s
Muno6pazoBanuss Poccun ot 05.03.2004 Ne 1089 «OO0  yTBepKACHUU
(enepaTbHOTO KOMIIOHEHTA [ OCylapCTBEHHBIX CTaHIAAPTOB HAYAILHOTO OOIIETo,
OCHOBHOTO O0IIET0 U CPeIHero (TTOJIHOr0) 00IIEero 00pa3oBaHM»).

Komudukarop TpeboBanmii 1o Bcem paszesiaM BKIOYAET B ce0s TpeOoBaHUS
K YPOBHIO TIOATOTOBKM BBIYCKHHUKOB cpenHeil (MmonHo#) mmikonbl (0a30BbIN
YpOBEeHB). B cooTBeTCTBHM €O CTAaHIApTOM CpeaHero (IOIHOro) oOpa3oBaHMS U
TpeOOBaHUAMH K YPOBHIO MOATOTOBKH YYaIIUXCS B KOAHU(GHKATOp TpeOOBaHHA
BKJIIOUAIOTCA TaKKe 3HAHMSA, HEOOXOIUMBbIE IJISI BBIPAOOTKM COOTBETCTBYIOLIMX
YMEHHH.

B mepBoM cronbue TabnuIbl ykazaHbl KOJBI Pa3eioB, Ha KOTOPBIC Pa3OHUTHI
TpeOOBaHUS K YPOBHIO IOJrOTOBKM II0 MareMatuke. Bo BTopom cronbue ykaszaH
Kox TpeOOoBaHMA, Ui KOTOPOTO CO3/AIOTCA OSK3aMEHAllMOHHBIE 3aiaHus. B
TpPeTheM CTOJIOIe YKa3aHbl TpeOoBaHUS (YMEHHs), TpOBEpseMble 3aJaHUSIMU
9K3aMEHAI[IOHHON paObOTHI.

Kox
p:g;l:)_ KOH:ﬁgJ:(l;lpy- TpeboBanus (yMeHus), nposepsieMble
3aJaHASMH YK3aMeHAIIMOHHOI padoThI
aa TpedoBaHUs
(ymeHust)
1 YMeTh BBINOJIHATH BLIYMCICHHUS M NIPe00pa3oBaHus
1.1 Bommonuare  apudmernyeckue nedcTBHs, codyeras YCTHBIE U
IMCHbMEHHBIE TPHEMBI; HaXOJWTh 3HAYECHHS KOPHA HATypaIbHOM
CTEINeHH, CTENEHH C PALlHOHAIBHBIM ITOKa3aTesIeM, JJorapupma
1.2 BeraucnsTe 3HauGHWS YUCIOBBIX M OYKBEHHBIX BBIPAKCHHH,
OCYILECTBIIsISE HEOOXOAMMBbIE MOACTAHOBKH U IPeoOpa3oBaHus
1.3 ITpoBoaMTh 1O U3BECTHBIM (HOPMYJIaM M MPaBHIAM IPE0OPa3OBaHUs
OYKBEHHBIX ~ BBIP2)XCHHUI, BKJIIOYAIOIUX CTCNCHU, paJHKalIbl,
norapu(Mbl U TPUTOHOMETPHYECKHE (QYHKIINI
2 YMeTb peliaTh ypaBHEHHsI H HEpaBEeHCTBA
2.1 Pemates  panuoHanbHBIC, — HppaLOHAIBHBIC,  IOKa3aTelbHbIE,
TPUTOHOMETPHYECKHE M JIOTapH(PMHUIECKHE YPaBHEHHS, UX CHCTEMBI
2.2 Pemats ypaBHEHHs, MpocTeHIe CHCTEMbl YpaBHEHHUH, HCIONB3YS
cBoiictBa (QYHKIMH W MX TpaduKoOB; HCHOIb30BaTH  JUIS
IpUOJIVKEHHOTO PEIICHHs ypaBHEHHH M HEpaBEHCTB rpaduyueckuit
METO
23 Pemars panuoHanbHbIC, TOKa3aTelbHbIC U JIOTapH(MHUYECKHE
HEPaBEHCTBA, MX CHCTEMBI
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YMeTh BBINOJHATD AeHCTBUSA ¢ QYHKIUAMH

3.1

OmnpenensaTe 3Ha4eHHEe (YHKIUM 10 3HAYCHUIO apryMeHTa IpH
pa3NUYHBIX croco0ax 3azaHust (QYHKIMH; OMMCHIBATH IO Tpaduky
HOBEJCHHUE M CBOMCTBA (DYHKUMH, HAXOJAUTh MO IpaduKy QYHKINH
Haubosblllee M HAMMEHbIEe 3HAYCHHS; CTPOUTh rpadyKu
U3YUYCHHBIX (QYHKIHI

32

BBIUMCIAT, NPOU3BOAHEIE M II€pBOOOpAasHBIC  3IEMEHTapHBIX
dyHKUMi

3.3

HccnenoBarh B MpOCTEHIIMX Clydyasx (yHKIMH HA MOHOTOHHOCTB,
HAXOAUTh Haubolibllee ¥ HAaUMEeHbllIee 3HaUeHHs (PYHKIUU

YMeTh BBINOIHATL JAeiiCTBUS ¢ reoMeTpuyecKuMH (urypamu,
KOOPAMHATAMH H BEKTOPaMH

4.1

Pemats IUIAHUMETPUYECKUE 3aJa4n Ha HaXO0XKJIeHHE
TEOMETPUYECKIX BEIHIHH (IJIHH, YIJIOB, IUTONIaeH)

42

Pemars mpocTeiinme cTepeoMeTpHUYECKIE 3a]add Ha HaXOXKICHHE
TEOMETPUYECKUX BEIMYUH ([UIMH, YIJIOB, IUIOHIafei, 0OBEMOB);
UCTONI30BaTh  MPH  PEIICHHH  CTEPEOMETPHYECKUX  3a]ad
[UITAHUMETPUYECKUe (HaKThl U METOIBI

43

OmpenenaTs KOOPIMHATHL TOUYKH; IPOBOJWTH ONEpAallid Ham
BEKTOPaMH, BBIYHCIISATH IIMHY ¥ KOOPAWHATHI BEKTOPA, YTOJI MEKIY
BEKTOpPaMH

YMeTh CTPOUTH M HCC/IEA0BATH NMpOCTeiilie MaTeMaTHYecKHe
MojeJu

5.1

MOZ[CJ'IPIpOBaTL PCaJbHBIC CUTYallUd Ha A3BIKC aJ'IFCGpLI, COCTaBJIATh
YpaBHCHHUA HW HEpPaABEHCTBa IO YCJIOBHUIO 3ada4du; HCCIECN0BATH
IMOCTPOCHHBIC MOJC/IU C UCIIOJIb30BAHUECM arrapara anre6p},1

52

MOI[CJ'II/IPOBaTB pC€ajbHBIC CUTyallMd Ha A3BIKE T€OMETPHUH,
HCCIICO0BATh TIOCTPOCHHBIC MOOCIN C HCIIOJIB30BAaHUCM
T€OMETPUUICCKUX TOHATUH H TEOpEM, allrapara anre6p1>1; peuaTb
TIPAKTHYCCKUEC 3a1a4H, CBA3AHHBIC C HAXOXICHUEM IT'€OMETPUICCKUX
BCIIMYHH

5.3

IIpoBoauTE JOKa3aTeNbHBIE PACCyXKJICHHA MNpPH pPEHICHHH 3ajad,
OLICHUBATh JIOTUYECKYTO MIPaBHIILHOCTh paccykIeHUMH,
PAacIo3HaBaTh JIOTHYECKH HEKOPPEKTHEIE PACCYKACHUS

5.4

MonenupoBaTh  peaibHBIE  CHTyallMH Ha  S3BIKE  TEOPUH
BEPOSITHOCTEH M CTAaTUCTHKHU, BBIYMCIATH B MPOCTEHINNX CIydasx
BEPOSITHOCTU COOBITHH

YMeTh HCNOIB30BaTL NPHOOPETEHHbIC 3HAHMSI W YMEHHMSl B
NPaKTHYECKOM IesATeTbHOCTH M MOBCEIHEBHOM KU3HA

6.1

AHanm3upoBaTh pealbHBIC YHCIOBBIE JAHHBIC, WH()OPMAINIO
CTaTHUCTUYECKOTO XapaKTepa; OCYIIECTBISATH MPAKTHIECKHE PACIETHI
no QopMmyiaam; TOJNB30BAaThCA OLEHKOW M TNPUKUIKOH HpH
IPaKTHYECKUX pacyeTax

6.2

OnuchiBaTh ¢ IIOMOIIBIO  (DYHKIMH  pasMYHBIC  pealbHbIC
3aBHCHMOCTH MEXIy BEIMYHHAMH M HHTEPIPETHPOBATh HX
rpaduky; U3BIeKaTh MHOOPMALUIO, NPEACTABICHHYIO B TabIuLaXx,
Ha Iuarpammax, rpadukax

6.3

Pematp NpUKJIaaHbIe 3aga4yd, B TOM  4YHCJIE€  COLMaJIbHO-
OKOHOMHYECKOIro H (l)I/ISI/I‘IeCKOI‘O XapakTepa, Ha HauOoJbIINEe W
HAWMMEHBIINEC 3HAYCHHS, HA HAXO0XKICHHUE CKOPOCTU U YCKOPECHUS
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Enunelii rocynapctBennsiil ox3aMeH no MATEMATHKE

Komuduxarop
aneMeHToB cojaepkanusi o MATEMATUKE
JJ1 COCTaBJICHUA KOHTPOJIBHBIX U3MCPUTCIIBHBIX MaTCPUAJIOB AJIA
MIPOBEAEHUS
€IMHOT0 TOCYapCTBEHHOI0 SK3aMeHa

noarotoByieH deneparbHbIM TOCYJaPCTBEHHBIM OI0KETHBIM
HAyYHBIM yUpEXIeHHEM

«DEJIEPAJIBHBIV MTHCTUTYT MEJIATOT MYECKHX U3MEPEHUIA»

MATEMATUKA, 11 xmacc 2

Konuduxkarop
3jieMeHTOB coepxkanusa no MATEMATHUKE
JIJISl COCTABJIEHUSA KOHTPOJIbHBIX H3MEPHUTEJIbHbBIX MaTePHAJIOB
JIJTS1 POBeIeHN s
€/IMHOT0 roCyAapCTBEHHOI0 IK3aMeHa

Konudukarop 37meMEHTOB COICpKaHUS II0 MaTeMaTHKE COCTABICH Ha OCHOBE
OO0s13aTeIbHOr0O MHUHHMYMa COJACPXKAHHS OCHOBHBIX OOpAa30BATENBHBIX MPOrPaMM U
TpeGoBanuii K ypOBHIO MOJITOTOBKH BBHITyCKHUKOB CpeHEH (IOJHOM) MIKOIBI (TIprKa3
Muno6pazoBanusi Poccun ot 05.03.2004 Ne 1089 «OO6 ytBepxkIeHUH (eneparbHOro
KOMITOHEHTa [ 0CyIapCTBeHHBIX CTAHAAPTOB HAYaIbHOIO OOLIET0, OCHOBHOIO OOLIECTO H
cpemHero (IOJHOT0) 00IIero 00pa3oBaHUsM»).

Komudukarop 31eMEHTOB COAEpXKaHHMS II0 BCEM pasjellaM BKJIIOYaeT B cels
9JIEMEHTBI COJICPIKaHUsl 3a Kypc cpeaHed (MoiHOM) mkonbl (0a30BbId ypOBEHb) H
HEOOXOUMBIE 3TIEMEHTHI COACPIKAHUS 32 KYPC OCHOBHOI IIKOIIBI.

B mepBoM cTonOIE TAOMHIE! yKa3aHBI KOJBI Pa3erioB U TeM. Bo BTopoM cTonbue
yKa3aH KOJ COJCp)KaHWs pasfena (TeMBI), JIs KOTOPOTO CO3MAIOTCSA ITPOBEPOUYHBIC
3aaHHs.

Kon Kon
paste- KOHTPOJIHPY- DJIeMeHTBI coflep:KaHMsl, npoBepsieMble
na emMoro 3aJJaHUSIMHU IK3aMEeHAIIMOHHOH padoThbI
3J1eMeHTa
1 Auredpa

1.1 Yucna, kopuu u cmenenu
1.1.1 Ilenbie uncna
1.1.2 CreneHsp ¢ HaTypalbHBIM II0Ka3aTeIEM
1.1.3 Jpobu, NpoIeHThI, palMOHAIEHBIE YUCIIa
1.1.4 CreneHs ¢ IeNbIM MoKa3aTelieM
1.1.5 Kopensb ctenenu n > 1 u ero cBoiictsa
1.1.6 CreneHs ¢ palrioHaIbHBIM IIOKA3aTEIEM U €€ CBOWCTBA
1.1.7 CBoIiCTBa CTEIEHH C JIEHCTBUTEIIHLHBIM II0Ka3aTeIeEM

1.2 OcHosbl mpucoHomempuuy
1.2.1 CuHyc, KOCHHYC, TAHTeHC, KOTAHT'€HC MTPOM3BOJIEHOTO YTia
1.2.2 Paguannas mepa yria
1.23 CuHyc, KOCHHYC, TAHT€HC M KOTAaHICHC Ynclia
1.24 OCHOBHBIE TPUTOHOMETPUUECKUE TOXK/IECTBA
1.2.5 DopMyJibl IPUBEICHUS
1.2.6 CuHyc, KOCHHYC ¥ TAHT'€HC CYMMBI U Pa3HOCTU JIBYX yIJIOB
1.2.7 CHHYC M KOCHHYC JIBOMHOTO yriia

1.3 Jlozapugpme
1.3.1 Jlorapudgm uncna
1.3.2 Jlorapudm nponsBeneHus, YaCTHOTO, CTETICHH
133 JlecATHYHBII U HaTYpaJIbHBIN JIOTapU(MBIL, YUCIIO €

1.4 Ilpeobpazosanusa svipasiceruil
1.4.1 [IpeoOpa3zoBaHust BBIpAKCHUH, BKIIOYAIONINX apUPMETHUECKHE

orepanuu
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3.1.5

[IpeobpazoBanus rpaHKOB: MapauIeTbHBIA TEPEHOC, CHMMETPHS
OTHOCHUTEJIbHO 0Ceil KOOPJHHAT

1.4.2 [IpeoOpa3zoBaHust ~ BBIPAKCHUH,  BKIIOYAIOMIHAX  OMEPAIHIO
BO3BEICHHS B CTETICHD
143 [IpeobGpazoBanus BBIpAXKEHUIl, BKJIFOUAIOIUX KOpHU
HATYpaIbHOH CTeNeHH
1.4.4 [IpeoOpa3zoBaHusi TPUTOHOMETPUUECKUX BBIPAKEHHH
1.4.5 IIpeoOpazoBanne  BBIpAKEHWH,  BKIIOYAIOMINAX  OINEPAIUIO
JIorapu(QpMUPOBAHUS
1.4.6 Monynb (abcoiroTHas BEJIMYMHA) YHCIa
2 YpaBHeHHSI H HEPABEHCTBA
2.1 Ypasuenus
2.1.1 KBagpatHble ypaBHEHHUS
2.1.2 PanmoHasbHble ypaBHEHUS
2.13 MppanuuoHanbHele ypaBHEHHs
2.14 TpuronomeTpudecKie ypaBHEHHS
2.1.5 IMoka3zaresbHEIE ypaBHEHUS!
2.1.6 Jlorapudmuyeckie ypaBHEHHUS
2.1.7 PaBHOCUIIBHOCTD YpaBHEHUH, CUCTEM ypaBHEHHUH
2.1.8 I[Ipocreiinue cucTeMsl ypaBHEHUH ¢ IByMs HEU3BECTHBIMU
2.1.9 OCHOBHBIC TIPHEMBI PELICHUS CHCTEM YPaBHCHHIl: ITOJCTaHOBKA,
anredpandecKoe CI0KeHUEe, BBEJICHHE HOBBIX MEPEMEHHBIX
2.1.10 Hcnonb3oBaHue cBOHMCTB M rpadukoB QyHKIMH IPU pelICHUH
ypaBHEHUI
2.1.11 N3o0paxkeHne Ha KOOPAMHATHOW IUIOCKOCTH  MHOXKECTBa
peleHni ypaBHEHUH ¢ IByMs IEPEMEHHBIMH M UX CHCTEM
2.1.12 [Ipumenenne  MaTeMaTH4YECKUX  METOJOB Uil peIIeHUs
COIepXATEeNbHBIX 3alad M3 paNIMYHBIX oOJlacTed HayKu U
NmpakTuKH. VHTepmperamust  pesynbTata, ydeT — peasbHBIX
OTpaHUYeHUH
2.2 Hepasencmesa
2.2.1 KBanpaTHbie HepaBeHCTBa
222 PanyonanbHble HEpaBeHCTBA
223 [Toka3aTenpHbIe HEPAaBEHCTBA
224 JlorapudmMuueckie HepaBeHCTBA
225 CucreMbl JIMHEHHBIX HEPABEHCTB
2.2.6 CucTeMbl HEPaBEHCTB C OTHOU MepeMeHHON
2.2.7 PaBHOCHIIBHOCTH HEPABEHCTB, CUCTEM HEPAaBEHCTB
2.2.8 Hcmnonp3oBaHue CBOMCTB U rpadukoB (QyHKIMH NPU pEIICHUH
HEpaBEeHCTB
229 MeTo MHTEPBAJIOB
2.2.10 W3o0paxxeHne Ha KOOPJAMHATHOH IUIOCKOCTH  MHOXKECTBa
peleHHi HepaBeHCTB ¢ IBYMsI HIEPEMEHHBIMHI U HX CHCTEM
3 DyHKINH
3.1 Onpedenenue u epaguk gynkyuu
3.1.1 Oynkuust, 001acTh onpeaeneHus GpyHKIHNA
3.1.2 MHOXECTBO 3HaYCHUH (HYHKIINH
3.13 I'paduk Gpynxuun. [Ipumeps! GpyHKIHMOHAIBHBIX 3aBHCUMOCTEH B
peaNbHbIX MpoLeccax U SBICHHSIX
3.14 Oo6parnas dyskuus. ['paduk oOpaTHON GyHKIHH
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3.2 Dnemenmaproe ucciedosanue QyHkyutl
3.2.1 MoHoTOHHOCTh  GyHKIMH. [IpoMeXyTKH  BO3pacTaHus U
yObIBaHUs
322 YeTHOCTH ¥ HEYETHOCTh (DYHKIIMU
323 [MeproguYHOCTh QYHKINH
324 OrpaHn4eHHOCTh (PYHKIHU
325 Toukn sSkcTpeMyMa (JIOKQIBHOTO MakCHMyMa W MHHHAMYyMa)
¢yHKIMH
3.2.6 Haubonpmee 1 HauMeHblIee 3HAYCHUS. PYHKIUU
3.3 OcHosHble dnemenmapHvle YHKYUY
33.1 JIuneiinas Qynkuus, ee rpaguk
332 OyHKIMA, omUCHIBaOLmIags OOpaTHYI0  HPOMOPHHUOHAIBHYIO
3aBHCHMOCTB, €€ rpauK
333 KBagparuuHas QyHKuus, ee rpagux
334 CrenenHas (pyHKUUI C HATYPAIbHBIM II0Ka3aTeseM, ee rpaduk
335 Tpuronomerpudeckue GpyHKIHH, X TpapuKH
3.3.6 IMoka3zarenbHasi QyHKIMS, ee rpaduK
3.3.7 Jlorapudmuueckas GyHKIWs, ee rpaduk
4 Hauyana MaTeMaTH4eCKOro aHAJIM3a
4.1 Ilpouszsoonasn
4.1.1 IMonstne o mnpon3BOAHONH (GYHKIUH, T'€OMETPHYECKUH CMBICT
MIPOU3BOAHOM
4.1.2 DuU3NUecKuil CMBICI TPOU3BOJIHOM, HAaXOXIEHHE CKOPOCTU MAJIs
nporiecca, 3a1aHHoro GopmyJioit uiu rpadhuKom
4.1.3 YpaBHeHHE KacaTelnbHOU K rpaduKy QYHKIHH
4.14 [Ipou3BoaHbIE CyMMBI, pa3HOCTH, IPOU3BEICHHS, YACTHOIO
4.1.5 [Tpon3BoAHBIE OCHOBHBIX JIEMEHTAPHBIX QYHKUHIT
4.1.6 Bropas npousBoaHast ¥ ee GU3HIECKHH CMBICIT
4.2 Hccnedosanue ¢hynkyuil
421 [lpumeHeHHe TMPOM3BOAHOM K HCCIENOBAaHHIO (QYHKIHMHA U
MTOCTPOCHUIO TpauKOB
422 [Ipumepsl HUCIONB30BaHMS TMPOU3BOJHON JUIS  HAXOXKACHUS
HAWIy4IIero PenieHus B NPHUKIAAHBIX, B TOM YHCIIE COLHAIBHO-
9KOHOMHYECKHX, 3aa4ax
4.3 Ilepsoobpasnas u unmezpan
4.3.1 [TepBooOpa3HbIe NIEMEHTapHBIX (QYHKINI
4.3.2 [pumMeps! npUMEHEeHHsI HHTerpaia B QU3HKe U TeOMETPUH
5 I'eomeTpus
5.1 Inanumempus
5.1.1 TpeyronbHUK
5.1.2 [MapannenaorpamMM, OpsIMOYTOJIBHUK, pOMO, KBaApaT
5.13 Tpanerust
5.14 OKpY>KHOCTD U KPYT
5.1.5 OKpY>XHOCTb, BIIMCAHHAas B TPEYTOJIBHUK, M OKPY>KHOCTb,
OIUCAHHAsl OKOJIO TPEYroJIbHUKA
5.1.6 MsuoroyroasHuK. CyMMa yTIIOB BBITYKJIOTO MHOTOYTOJIBHUKA

© 2014 denepanbHas ciryx0a o Hax3opy B chepe obpazoBanus U Hayku Poccuiickoit ®enepaunn




MATEMATUKA, 11 xmacc 5

MATEMATUKA, 11 xmacc 6
563 Bekrop, Momynap BEKTOpa, PaBEHCTBO BEKTOPOB; CIIOKCHHE
BEKTOPOB M YMHOKEHHE BEKTOPA HA YHCIIO
5.64 Komnuneapusie BekTopbl. PasnoskeHue BekTopa MO JIByM
HEKOJUIMHEApHBIM BEKTOpaM
5.6.5 Kommnanapusie BEKTOPBL. Paznoxenue 1o TpeM
HCKOMILJIaHAPHBIM BEKTOpPaM
5.6.6 KoopauHaTel BEeKTOpa; CKaSIPHOE MIPON3BEICHNE BEKTOPOB; YTOI
MEKIy BEKTOPAMH
6 DjleMeHTbl KOMOMHATOPUKH, CTATHCTHKH W  TeOPHH
BepPOsSITHOCTeil
6.1 Dnemenmul KOMOUHAMOPUKU
6.1.1 IMoouepenHbIi U 0OHOBPEMEHHBIH BEIOOD
6.1.2 Dopmynisl uncaa coyeTaHuil 1 nepectaHoBoK. bunom HproTona
6.2 Onemenmul cmamucmuxu
6.2.1 TabnuuHoe U rpaduyeckoe MPEACTABICHUE TAaHHBIX
6.2.2 UmncnoBble XapaKTEPUCTHKHU PSIOB TAHHBIX
6.3 Dnemenmul meopuu 8eposmuocmel
6.3.1 BeposiTHOCTH cOOBITHI
6.3.2 [Ipumepsl HCHONB30BaHUS BEPOSATHOCTEH U CTATUCTHKU IIpU
pelIeHUH MIPUKJIAIHBIX 33129

5.1.7 [IpaBunbHBIE MHOTOYIOJIbHMKHM. BrucaHHas OKpPYXHOCTb U
OIHCAHHAsI OKPY>KHOCTH IIPAaBHIBHOTO MHOTOYTOJIFHHKA
5.2 IIpamvsie u nrockocmu 8 NPOCMpancmee
5.2.1 [epecekaromuecs, napauienbHble U CKPELUIUBAIOIINECS MPSIMBIE;
HEPNEeHIUKYISIPHOCTh NPSIMBIX
522 [NapaynensHOCTb NPSIMOMA U ILIOCKOCTH, IPU3HAKYU U CBOICTBa
523 [NapaynenbHOCTh MIOCKOCTEHN, IPU3HAKY U CBOMCTBA
524 [NeprieHaUKYISIPHOCTS MPSAMOM M IUIOCKOCTH, TPHU3HAKA M
CBOICTBa; NEPICHAMWKYJS[P W HAKIOHHAs; TEOpeMa O Tpex
MEePIEeHIUKYIIsIpax
525 [lepneHqUKyISIpHOCTb IOCKOCTEH, IPU3HAKY U CBOMCTBA
5.2.6 [MapannensHoe MPOEKTUPOBAHUE. N3o0paxenue
[POCTPAHCTBEHHBIX PUTYP
5.3 Mmnozoepannuxu
5.3.1 IIpusma, ee ocHoOBaHus, OOKOBBIC peOpa, BBICOTA, OOKOBas
MOBEPXHOCTB; IPsIMasi IPU3Ma; IIPaBUJIbHAS IPU3Ma
532 [Napamenenunen; Ky0; CHMMETpHH B Ky0Oe, B TapauIeICIHUIeae
533 IMupamuna, ee ocHoBaHWe, OOKOBBIE peOpa, BHICOTa, OOKOBas
MOBEPXHOCTh; TPEYToJIbHAsI NHPAMH/IA; IPABIIIbHAS THPaMHIa
534 Ceuenust Ky0a, IPU3MBI, TUPAMHIBL
535 IpencraBnenue o MPaBUIIBHBIX MHOTOTPaHHHUKAX (TETpasap, KyoO,
OKTa3Ip, TOJAEKAIP M MKOCAIP)
5.4 Tena u nogepxnocmu epawjenus
54.1 Humuanp.  OcHoBaHMe, BBICOTA, OOKOBas  IOBEPXHOCTb,
oOpa3syromiasi, pa3BepTka
542 Komnyec. OcHOBaHME,  BBICOTA, OOKOBass ~ MOBEPXHOCTH,
obpasyromas, pa3BepTKka
543 [ap u cdepa, uX cedeHust
5.5 HU3mepenue ceomempuieckux 6enudun
5.5.1 Benuuuna yria, rpagycHas Mepa yria, COOTBETCTBHE MEXIY
BEJINYMHOM yIJIa U JUIMHOW IYTH OKPYXKHOCTH
552 Yron Mexny NpsMbIMH B IIPOCTPAHCTBE; YroJl MEXIy NpsAMOU U
TUIOCKOCTBIO, YTOJI ME&XIY IUNIOCKOCTAMH
553 Jnuna ~ oTpe3ka,  JOMAaHOH, OKpY’KHOCTH, HEepUMETp
MHOT'OYTOJIbHHKA
5.54 PaccTosiHue OT TOYKM 10 TPSAMOM, OT TOYKH JO TUIOCKOCTH;
pacCToOsIHUE MEXAY HNapaJuICIbBHBIMU U CKPEUIUBAIOIIUMUCA
NPAMBIMH, PACCTOSHUE MEXKY IapaJUICJIbHBIMU IJIOCKOCTAMU
5.5.5 [Inomane TpeyroapHUKa, Mapajuieaorpamma, Tparneuuu, Kpyra,
CEeKTOpa
5.5.6 IMnomanp NOBEPXHOCTH KOHYyCA, IIMIIMH/IpA, chepsbl
5.5.7 O6peMm Ky0a, HPAMOYTOJNBHOIO Mapajenenunena, MUPaMUIbL,
IIPU3MBI, IUIUHAPA, KOHyCa, 1apa
5.6 Koopounamor u sexmopwl
5.6.1 JlexapToBBI KOOPAUHATHI Ha IUIOCKOCTU M B IPOCTPaHCTBE
5.6.2 dopmyna paccTOSHHS MEXTy ABYMS TOUYKAMH;  ypaBHEHHUE
chepsl
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Enwnnslit rocynapctBenssiii sk3amen mo MATEMATUKE

Cneunudpuxanus
KOHTPOJIbHBIX U3MEPHUTEIBLHBIX MaTEPHUAIOB
It mpoBenienus B 2014 romy
€IMHOTO TOCYITAPCTBEHHOTO PK3aMEHA
110 MaTeMaTHKE

[oaroronena denepanbHBIM FOCYAAPCTBEHHBIM OOKETHBIM HAYIHBIM

YUpexKICHIEM

«DEJIEPAJIbHBI UHCTUTY T MEJATOrMYECKUX U3MEPEHUIA»
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Cnennpukanus
KOHTPOJILHBIX H3MEPUTEIbHBIX MATEPHAIOB
AJs1 nposeeHus B 2014 rogy eIMHOro rocyiapcTBEHHOr0 IK3aMeHa
no MATEMATHUKE

1. Ha3HayeHHe KOHTPOJIbHBIX H3MEPUTEJIbHBIX MATEPHAIO0B

KoHTpomnbpHbIe n3meputenapHbsle Matepuaibl (KIIM) Mo3BONSIOT yCTaHOBUTH
YPOBEHb OCBOCHUSI BBIMYCKHUKaMH (eliepaibHOr0 KOMIIOHEHTa rOCYAapCTBEHHOTO
00pa3oBaTeNnbHOrO CTaHAapTa CPeJHero (MOJTHOT0) 00Iero 00pa3oBaHusI.

Pesynbratsl ExamHOTO TOCYmapcTBEHHOTO JK3aMeHAa II0 MaTeMaTHKe
HPU3HAIOTCS 00I1e00pa30BaTEIBHEIMU YUPSIKACHUAMH, B KOTOPBIX PEATU3YIOTCS
o0Opa3oBareibHbIE TPOrPaMMBI CpeAHEro (MOJHOro) olImiero oOpa3oBaHMs, Kak
pe3yibTaThl TOCYNAapCTBEHHOH (MTOTOBOI) arTecTamuu, a oOpa3oBaTeIbHBIMU
YUPEKICHHAMH CpeIHero po(heCCHOHATBEHOTO o0pa3oBaHUs u
00pa30BaTeNbHBIMU YUPEKACHUSAMH BBICIICTO MPO(ECCHOHATBHOIO 00pa3oBaHMs
KaK pe3yJIbTaThl BCTYIHUTEIBHBIX UCIIBITAHUI 110 MATEMAaTHKE.

2. JIoKyMeHTbI, oNpeaeisiionie colepKaHie KOHTPOJIbHBIX H3MePUTeIbHbIX
MaTepPUAJIOB

ConepxaHue 9IK3aMEHAI[MOHHON paboOThl  OmpeneisieTcs Ha OCHOBE
(enepaTbHOTO KOMIIOHEHTa TOCYJapCTBEHHOTO CTaHAApTa OCHOBHOTO OOIIETO
U cpemHero (mMoiHOro) odbmero obpazoBanus (mpuka3 MuHOoOpaszoBanus Poccuu
or 05.03.2004 Ne1089 «OO6 yrBepxkaeHuH (QenepalbHOrO KOMIIOHEHTa
TOCYapCTBEHHBIX  CTAHAAPTOB HAYAIBHOTO OOLIEr0, OCHOBHOTO  OOIIEro
U cpenHero (TMOTHOTo) 00IIero oopa3oBaHus»).

3. Moaxoasl K OTOOPY colep:KaHHsl, pa3paboTKe CTPYKTYPbI KOHTPOJIbHBIX
H3MEPUTEIbHBIX MATEPHATIOB

IIpencraBnenHas MoAeNb 53K3aMEHALMOHHOW paboTbl IO MaTeMaTHKe
(xomnGUKATOPEl 3JIEMEHTOB COJICp)KaHWA W TPeOOBaHWIl JUIA COCTaBJICHHS
KOHTPOJNBHBIX ~HM3MEPUTENBHBIX MAaTEepPHajJoB, JEMOHCTPALMOHHBIA BapHaHT,
CHCTeMa OICHMBAHMS  OK3aMCHAI[MOHHOH  pa0OThI) IpeAHAa3HAUeHA  JUIs
UCIOJIb30BAHUSL B KAueCTBE  KOMIUIEKTa  HOPMATUBHBIX  JOKYMEHTOB,
PErIaMeHTUPYIOLIHX Pa3padOTKy KOHTPOJIBHBIX H3MEPUTEIbHBIX MaTepuanos EI'D
o matemaruke B 2014 r.

Io cpaBHenuto ¢ moxenbto 2013 r. nmerotest m3mMeHenus. Pabora B 2014 T.
COCTOUT M3 JIBYX 4acTed u comepxut 21 3ananue. CoxpaHsercsl IPeeMCTBEHHOCTh
B TEMaTHKe, IPUMEPHOM COJAEPKAaHUU U YPOBHE CIOXKHOCTU 3amaHui. C Ienbio
ONTUMM3ALUKN CTPYKTYphl BapuaHTta U ¢ yuérom ombita EI'D 2012 r. u 2013 r.
MpOM3BeJICHa MIepeCTaHOBKA HEKOTOPHIX 3aJaHUH ¢ KPaTKUM OTBeTOM. J[0OaBiIeHO
OIHO 3aJaHue C KpaTKUM OTBETOM 0a30BOro  ypPOBHS  CIOXHOCTH,
NpedHa3HAauYe€HHOEe JJIsI TNPOBEPKH HABBIKOB IPAKTUYECKOTO MPUMEHEHUS
MaTeMAaTUKH.
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Yactp 1 comepxut 10 3amanmii (3amanus B1-B10) ¢ kpaTkuM 4YUCIIOBBIM
OTBETOM, IIPOBEPSIONINX HaJM4YHe IPAKTHIECKHX MaTeMaTHYeCKMX 3HaHUH W
yMeHHIH 0a30BOTO YPOBHHI.

Yacte 2 comepxxut 11 3amanuii Mo maTepuany Kypca MaTeMaTUKH CpeaHein
MIKOJIBI, IPOBEPSIONINX YPOBEHb MNPO(IIBHOM MaTeMaTH4ecKoil MHOATOTOBKH.
W3 Hux: nate 3aganuit (3aganus B11-B15) ¢ kpaTkum 0TBETOM U LIECTh 3aJaHUit
(3apanus C1-C6) ¢ pa3BEPHYTHIM OTBETOM.

B cootBercTBMM ¢ JACHCTBYIOIIMMH HOPMAaTHBHBIMH JOKYMEHTaMH
pe3ysbTaT BEIOIHEHNS SK3aMEHAIIOHHON paboTHI He BIMAET HA aTTECTAOHHYIO
OTMETKY BblyckHHMKa. Ilo pesynbraram EI'D  ycraHaBiuBaeTcs TOJIBKO
MHUHUMAJIBHBI Oami, IOCTIKEHHE KOTOPOrO HEOOXOAWMO Ui MOJIYYEeHHUS
aTTectata O cpemHeM (TOTHOM) oOmeM o6Opa3oBaHHH. B 3Tmx ycmoBmsx
BBHITNIOJIHEHUE 3alaHuil yacth 1 sk3amMeHaunoHHON pabotbl (3amanus B1-B10)
CBUJIETEILCTBYET O HAJIMYMKM Yy YyYacTHMKAa SK3aMeHa oOlieMaTeMaTHYeCKUX
YMEHH, HEOOXOAMMBIX YEJIOBEKY B COBPEMEHHOM OOILECTBE. 3aaHus STOH 4acTH
MPOBEPSIOT 0A30BbIE BHIUUCIUTEIBHBIC W JIOTHYECKHE YMEHUS U HAaBHIKH, YMEHHE
aHANMM3UPOBATh HMH(OpPMAIUIO, MPEACTABICHHYI0 Ha rpadukax W B Tabnumax,
UCIIOJIb30BAaTh  MPOCTEHIIME BEPOATHOCTHbIE M  CTATHCTHYECKHE MOJIEJH,
OpPUEHTHPOBATbCS B NPOCTEHINNX IEOMETPUUYECKUX KOHCTpyKuusX. B uacte 1
paboOTHl BKJIIOYEHHI 3aJaHhs 0a30BOTO YpPOBHS II0 BCEM OCHOBHBIM pasJeiiaM
npeameTHbX TpeboBaHuii OI'OC (reomerpusi (IUIAHUMETPUS U CTEPEOMETPHS),
anre0pa, Havaia MaTeMaTHIeCKOTO aHaIN3a, TEOPHS BEPOSITHOCTEH M CTATUCTHKA).

B memsx Gonee 3ddexTrBHOrO 0TOOpa BBITYCKHHKOB IUIS HPOJOJIKCHHS
00pa3oBaHMS B BBICIINX YYEOHBIX 3aBEICHHAX C Pa3IMYHBIMH TpPeOOBaHUSIMHU
K YPOBHIO MaTeMaTH4eCKOil MOATOTOBKU BBITYCKHUKOB 3aJaHUs 9acTH 2 PabOThI
NpeaHa3HaueHbl JUIS MPOBEPKH 3HAHUM Ha TOM ypOBHE TPeOOBaHHIA, KOTOPHIE
TPAaAUIMOHHO TIPEOBABIAIOTCA By3aMH C TPOQIIBHEIM  3K3aMEHOM MO
MmaremaTrke. [locneHne 1Ba 3aJaHust 9acTH 2 IpeJHa3HAYCHBI U KOHKYPCHOTO
0oTOOpa B BY3bl C MOBBIMICHHBIMU TPEOOBAHMSIMH K MaTeMaTH4eCKOW MOATOTOBKE
aOUTypHEHTOB.

CoxpaHeHa ycrenHo 3apekoMmenaoBabmas ceost B 2010-2013 rr. cucrema
OLICHMBAHUS 3aJlaHUi C Pa3sBEPHYTHIM OTBETOM. ODTa CHCTEMa, MPOJOJDKUBILAS
TPaJWLIMU BBITYCKHBIX M BCTYNUTENBHBIX DJK3aMEHOB 10 MAaTEMaTHKeE,
OCHOBBIBAETCS HA CICAYIOIINX TPUHIIUIIAX.

1. BO3MOXHBI pPa3iauyHble CHOCOOBI M 3alHMCU Pa3BEPHYTOrO pEIICHUS.
I'maBHOE TpeOoBaHuE — pelIeHUE AOHKHO OBITb MaTeMaTHYECKH T'PAMOTHBIM, U3
HEero JOJDKeH OBITh TOHATEH XOJ pacCyKAeHWi aBTopa paboTel. B octambHOM
(MeTonm, ¢opma 3ammcH) peImIeHHEe MOXeT OBITh Ipon3BONBHBIM. [lomHoTa M
000CHOBAaHHOCTb PACCYXKICHUN OLIEHNBAIOTCSA HE3aBUCUMO OT BBIOPAHHOT'O METOZA
pewenus. [Ipu 5ToOM olleHUBaeTCs POJBIKEHNE BBIITYCKHUKA B PELICHUH 33/1a4H,
a He HeJOYETHI IT0 CPABHCHUIO C «3TAJIOHHBIM) PEIICHUCM.

2. Ilpu peleHn  3a1a4i MOXKHO HCIION30BaTh 03 JOKA3aTeILCTB M CCHIIOK
MaTeMaTthdeckue (akThl, COoAep)Kallecs B Y4eOHMKaX M Y4YEOHBIX MOCOOMSX,
JOMYLICHHBIX WA PEKOMEHIOBAaHHBIX MUHHCTEPCTBOM 00pa3oBaHus U Hayku PO.
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Hacrosimast Mojens skK3aMeHalOHHOM paboThl pa3pabdoTaHa B CIIEAYIOIINX
MPEAMOIOKCHUSIX.

1. Bapuantel EI'D moryt GopMupOBaThCS Ha OCHOBE U C HCIIOJIb30BAHUEM
OTKpPHITOro OaHKa MATEMATHYCCKUX 3aJaHMUil, JOCTYIIHOTO MKOJIbHUKAM, YIUTEISIM
Y POJTUTEIISIM.

2. JlommyckaeTcst MpoBEICHUE IK3aMeHa Kak 10 TOJTHOMY TEKCTY paboThI JUis
NPOBEPKH OCBOCHHUs MaTeMaTHKH Ha 0a30BOM M HPOGMIBHOM YPOBHSX, Tak
Y TOJIBKO IO YacTH | st IPOBEPKH OCBOCHHS TOJIBKO 0A30BOr0 YPOBHSIL.

DK3aMeHaIMOHHBIE 3aJlaHHs pa3padaThIBAIOTCS HAa OCHOBE (heaepabHOro
KOMIIOHCHTa ~ TOCYJapCTBEHHOTO  0Opa3oBaTEIBHOrO  CTaHAApTa  CPEIHEro
(nonHoro) oOmiero oOpa3oBaHus. TeKCTBl 3aJaHUil MpeAsiaraeMoil  MoJeNn
9K3aMEHAMOHHON pabOThI B IIEJIOM COOTBETCTBYIOT (POPMYIUPOBKAM, TIPHHATHIM
B YYeOHHKAX U YICOHBIX MOCOOUSX, BKIIOUCHHBIM B De/iepaibHbIN ePEUCHb.

4. CTpyKTYpa KOHTPOJbHBIX H3MEPUTEIHHBIX MaTEPHAJIOB

DK3aMeHalMOHHas padoTa COCTOUT U3 ABYX YacTed, KOTOPBIE Pa3indaroTcs
M0 COJIEPXKAHUIO, CIOXKHOCTH M YHCTy 3amaHnil. OmnpenensronmM HpH3HAKOM
KaXXI0H YyacT paboTsl sBisieTcs: popma 3a1aHuil:

— vacth 1 comepxut 10 3amanmii (3amanus B1-B10) ¢ kpaTkum oTBETOM
6a30BOr0 YPOBHS CI0KHOCTH;

— 4acTh 2 COJEPKUT IATh 3a1aHui (3ananust B11-B15) ¢ kpaTkuM oTBETOM
6a3oBoro ypoBHs u mectb 3anaHuii (3aganus C1-C6) ¢ pa3BEPHYTHIM OTBETOM
6a30BOro, MOBBIIIEHHOTO U BBICOKOTO YPOBHEH CII0)KHOCTH.

3amanuss ¢ KkpatkuMm oTBetoM B1-B15 »sk3amenanmoHHO# paboThI
NpeIHa3HAaueHBl  JUIi  OIPEACNICHHS  MaTeMaTHYeCKHMX  KOMIIETCHTHOCTEH
BBITYCKHUKOB ~ 00pa30BaTENbHBIX  YUPEXKICHUH, pPEaTM3YIOIUX MPOrpaMMbl
cpenHero (I0JIHOT0) 001mero oopa3oBaHus Ha 6a30BOM ypOBHE.

3agaHue ¢ KpaTKUM OTBETOM CUHTACTCS BBITIOJIHEHHBIM, €CIIH BEPHBIH OTBET
3auxcupoBaH B Onanke orBeToB Ne 1 B Toi Qopme, KOTOpas NMpeaycMOTpeHa
WMHCTPYKIMEH MO BBITOJHEHHIO 3a7anus. OTBeToM Ha 3amanus B1-B15 seusercs
IeJI0€ YHCIIO MM KOHEYHas eCATHIHAS JPO0b.

3amanuss C1-C6 ¢ pa3BépHYTBIM OTBETOM, B 4YHCIE KOTOPBIX
YeThIpe 3aJaHUs MOBBIIIEHHOTO M JBa 3aJaHHUs BBICOKOTO YPOBHS CIIOXHOCTH,
npeaHa3HaueHsl Ui Oosiee TouHO# quddepeHnuanuy abuTyprueHTOB By30B.

IIpu BbINONHEHMM 3a7aHUd C  pa3BEPHYTBIM OTBETOM 4YacTH 2
9K3aMEHALMOHHOM paboThl B 6s1aHKe 0TBETOB Ne 2 OKHO OBITh 3aIMCaHO IOJIHOE
000CHOBaHHOE PELIeHNE U OTBET IS KaXKA0H 3a7aum.
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B Tabnue 1 npuBeneHa CTPyKTypa SK3aMEeHaHOHHON paboTHI.

Tabnuya 1
CTpyKTypa BapHaHTa KOHTPOJIbHBIX H3MePUTEIbHBIX MaTepuaios 2014 r.
Yacrs 1 Yactsb 2
10 11
Tun 3aganuii B1-B10 B11-B15

u (popma oTBeTa

C KpaTKuM OTBETOM B BHJE LEJOr0
Ypcjaa WX KOHEYHOH JeCATHYHOU
npobu

C KpaTKUM OTBETOM B BHJIE LIEJIOTO
Yycaa WIA KOHEYHOW IECATUYHON
npobu

C1-Cé
C pa3BEPHYTHIM OTBETOM (IIOJHAS
3aIiCh pelieHusi ¢ 000CHOBaHHEM
BBINTOJHEHHBIX JICHCTBHIA)
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5. PacnpeneiieHHe 3aJaHMii BapHAHTA KOHTPOJILHBIX M3MEPHTEIbHBIX

MaTepuajioB 10
AesITeJbHOCTH

COJePIKAHUIO,

NpoBepsieMbIM

YMeHusam " BHJIaM

B Tabnuie 2 nokazaHo pacnpeieicHue 3aaHni SK3aMEHAIIMOHHON paboThI
O COepKATEeIBHBIM OJIOKaM Kypca MaTeMaTHKH.

Tabauya 2

Pacnipenesienue 3a1aHuii no cojepKareJbHbIM 6J10KaM
y4eOHOro npeamera

Hpouem‘ MAaKCHMAJIbHOI'O

Ha3nauenune [TpoBepka ocBoeHust 6a30BbIX yMeHHi | [IpoBepka 0CBOCHHMS MaTEMaTHKH
U MIPAaKTUYECKUX HABHIKOB Ha Npo(HILHOM YPOBHE,
IPHMECHEHUS] MAaTEMaTHYECKUX 3HAHUH | HEOOXOIMMOM JUISl IPHMECHEHUS
B ITOBCE/JHEBHBIX CUTYAIHSX MaTeMaTHKH B MPO(ECCHOHATBHON
JIeATENFHOCTH M Ha TBOPYECKOM
yYpOBHE
YpoBenb . ba3oBblii, NOBBILIEHHBIH
Ba3zoBbIii o
CJI0KHOCTH M BBICOKHIA
IIpoBepsiemblii 1. MaTtemaTuka 5—6-X K1accoB 1. Anre6pa 7-9-x Ki1accoB
y4eOHbIH 2. Anrebpa 7-9-x Ki1accoB 2. AnreOpa u Havaa aHanu3a
MaTepuai 3. Anrebpa 1 Havasa aHaIH3a 10-11-x xmaccoB
KYpPCOB 10-11-x xaccos 3. 'eomerpus 7-11-x k1accoB
MaTeMaTHKH 4. Teopust BEpOSITHOCTEH M CTATHCTHKA

7-9-X KJ1accoB
5. 'eomerpus 7-11-x kaccoB

© 2014 denepanbHas ciyx6a 10 Hag3opy B cdhepe oOpasoBanus u Hayku Poccniickoii Denepanun

Conep:kaTesibHbIE .| mepBUYHOrO HasIa 3a 3aJaHUSA
MakcuMabHbIH
0JI0KH Yuciao . JIAHHOT0 0JIOKA CO/lepKaHUs
. nepBUYHBII
no konudukaTopy | 3agaHmii 0T MaKCHMAJbHOI0
oasa
K3C NepBUYHOIO 6aj1a 3a BCIO
padoty, paBHoro 33

Asrebpa 5 8 24,2%
VYpaBHeHUs 1

P 5 11 33,3%
HEepaBeHCTBA
OyHKIMU 2 2 6,1%
Haugana
MaTeMaTH4YECKOTo 2 2 6,1%
aHajan3a
T'eomerpus 6 9 27,3%
DIIeMEHTHI
KOMOMHATOPHUKHI

PHIH, 1 1 3,0%
CTaTUCTUKHU U TEOPUH
BEPOSATHOCTEH
HUrtoro 21 33 100%

ConepxaHue M CTPYKTypa 9K3aMEHAlMOHHOH paboThI JAalOT BO3MOXHOCTH
JIOCTaTOYHO MOJTHO POBEPUTH KOMILJIEKC YMEHUI 110 TpeMeTy:
®  yMeTb UCIIOJb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUSI B IPAKTHYECKOM
JIESITEIbHOCTU U MTOBCETHEBHOM KU3HU;

U BEKTOPaMH;

YMETH BBIITOJIHATH BBIYUCIICHUS U Hpeo6pa3OBaH1/151;
YMCTh pelIaTh YPABHCHUS U HCPABCHCTBA,

YMETbH BBINIOJIHATH Z[eﬁCTBHﬂ C (byHKIII/IﬂMI/I;
YMETDH BBINIOJIHATH }IeﬁCTBHH C reOMETPUICCKUMHU (1)I/IpraMI/I, KoOpAWHaTaMu

L YMETH CTPOUTH U UCCICA0BATH MATEMATUICCKNEC MOICIIN.
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B Tabmmme 3 mpencTaBIeHO paclpeneleHHe 3aJaHHi B BapHaHTE
KOHTPOJIBHBIX M3MEPUTEIIbHBIX MaT€pPUANIOB 110 IPOBEPSIEMBIM YMEHHUAM U BUIAM
JeATeIbHOCTH.

Tabauya 3
Pacnpenesnenue 3agaHuii 10 IpoBepsieMbIM
YMEHHUSAM U BHAM JesiTeJIbHOCTH

Crneundukamms KUM EI'D 2014 r. MATEMATHUKA, 11 kiacc 8

6. PacnpeneiieHue 3aJaHMii BapHAHTA KOHTPOJILHBIX M3MEPHTEIbHBIX
MATePHAJIOB Pa0OThI 10 YPOBHSAM CJI05KHOCTH

Yacte 1 copepxur 10 3ampanuii 6azoBoro yposHs (3amanust B1-B10). Yacts
2 COIEPKHT IIATh 33aHuii 6a30Boro ypoBHs (3amanus B11-B15), ueTsipe 3ampanus
noBelmenHoro ypoBHs (3amanmsi C1-C4) w gBa 3amaHWs BBICOKOTO YPOBHS
cnoxuoctH (3aganus C5, C6).

B rtabmmue 4 npencraBieHO —paclpelelieHHe  3aJaHuidl  BapuaHTa
KOHTPOJIEHBIX U3MEPUTEIBHBIX MaTePHAJIOB 10 YPOBHSIM CIIOKHOCTH.

Tabnuya 4
Pacnipenesienne 3aaHuii 10 YPOBHIO CJI0KHOCTH
IIpoueHT MakcUMAaJIbLHOIO
NepBUYHOrO 0asia
YpoBenb Ynero Y PR ———— 3a 32JJaHUSl JAHHOTO YPOBHS
CI10KHOCTH . . CJI0KHOCTH
o 3aaHMi NepBUYHBIN 6aJ1T
3aJaHui 0T MaKCHMAJILHOTO
MepBUYHOrO 0ajijia 3a BCIO
padory, paBHoro 33
bazoBsIit 15 15 45,5%
IloBEIIICHHBIH 4 10 30,3%
Bricokuit 2 8 24.2%
Hroro 21 33 100%

ITpoueHT MAaKCHMAJILHOTO
MepBHYHOrO0 0aJlIa
IIposepsiemble yMeHHUs .
MakcuMaJbHBIi | 3a 3aJaHus JAHHOTO BHAA
U BHJBI AesiTe1bHOCTH | Yueno N .
. TepPBUYHBIH y4eOHOii AesTeILHOCTH
(mo kogudukaTopy 3ajaHui
KT) oann 0T MaKCUMAJIBHOI'0
NEePBUYHOrO 0ajl1a 3a BCIO
padoty, paBHoro 33
YMeTh UCIOoIb30BaTh
NpUOOPETEHHBIE 3HAHUS
U yMEHHUS
Y N 5 5 15,2%
B IIPaKTHYECKOMN
JeATEeTbHOCTH 1
MTOBCEIHEBHOM YKU3HU
YMeTb BBHIIOTHATH
BBIYUCJICHUS U 1 1 3,0%
peoOpa3zoBaHusl
YMmerTs pematsb
YpaBHEHUS U 4 10 30,3%
HEepaBeHCTBA
YMeTh BBIIOJHATH
o 2 2 6,1%
JeicTBus ¢ QYHKIMSIMU
‘YMeTh BBINOIHATH
JielcTBHA C
reOMETPUUECKUMH
P 6 9 27,3%
¢urypamu,
KOOpAUHATAMH U
BEKTOpaMHU
YMeTb CTpOuTH U
HCCIIEI0BATh
A 3 6 18,2%
MaTeMaTHYECKHe
MOJENN
Hroro 21 33 100%
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7. lIpoposzkuTensHocTh EI'D mo maremaTuke

Ha BbImosiHEHHE 5K3aMEHALMOHHON pabOThl OTBOAMTCS 3 4yaca 55 MUHYT
(235 MunyT).

8. lonoJiHUTe/IbHBbIC MATEPHAJILI H 000PY/I0BaHUE

[lepeueHb JOMONHUTENBHBIX YCTPOMCTB M MAaTEPUANIOB, II0JIb30BAHUE
KOTOpbIMU paspemieHo Ha EI'D, yTBepkmaercs mnpukazom MuHoOpHayku PO.
HeoOxomumble crnpaBodHBIE MaTepHaibl BBIJAIOTCS BMECT€ C  TEKCTOM
OK3aMEHAMOHHONW  paboTel. [lpm  BBHINONHEHWHM 3aJaHUl  pa3peraeTcs
MOJIb30BAThCS JTMHEUKOM.

9. CucreMa OneHMBAHHUS 32JaHUIi BApHAHTA KOHTPOJBHBIX H3MEPHTEIBHbIX
MaTepHaJIoB

IIpaBunbHOe peuieHue Kaxkaoro wu3 3azanuii B1-B15 ouenusaetcs
1 6ammoM. 3amaHue CUMTAETCSl BBINOJHEHHBIM BEPHO, €CIM 3K3aMEHYeMbIH aai
MPaBWIBHBIA OTBET B BUJIC 1[CJIOTO YUCIIA HIIH KOHCYHOMN JSCATHUHOMN JPOOH.

Pemenust 3aganuii ¢ pa3BEPHYTHIM OTBETOM OIleHHBatoTCs oT 0 10 4 6ayuIos.
[TomHoe mpaBuipHOE pemeHne Kaxkaoro w3 3amaHuii Cl1 um C2 onenuBaercs
2 Oammamu, Kakaoro u3 3aganuii C3 u C4 — 3 Oamamu, Kaxaoro u3 3agaduii C5
u C6 — 4 damnamu.

IIpoBepka BeimonHeHus 3amanuil C1-C6 mpoBoauTcst 3KcrepraMu Ha
OCHOBE CIELUATILHO pa3pabOTaHHON CUCTEMbI KPUTEPUEB.

MaxkcuManbHBIH MepBUYHBIA 0amt 3a Bcio padoty — 33. IlepBuuHble Gauibl
nepeBoiATcs B HroroBele 1o 100-0autbHOM mKanme W (UKCHPYIOTCA
B CBHIETENbCTBE O pesynbratax EI'D. B CcBUIETENHCTBO BBICTABISIOTCS
pesynbraTel EI'D mo MaremaTuke NpH YCIOBHH, €CIM BBIIYCKHMK HaOpal
KOJIMYECTBO HTOTOBBIX OajiIoOB HE HW)KE MHUHHMAIBHOTO, YCTAaHOBJIEHHOTO
pacnopsbkerreM Pocobpramzopa.

© 2014 denepanbHas ciyx6a 10 Hag3opy B cdhepe oOpasoBanus u Hayku Poccniickoii Denepanun

Crneundukamms KUM EI'D 2014 r. MATEMATHUKA, 11 kiacc 10

10. Il1aH BapMaHTA KOHTPOJIBHBIX U3MePHTEIbHBIX MaTepuanos 2014 roga

CopepkaHue 9SK3aMEHALMOHHOW paboTbl IO MaTeMaTHKe OTpPa)KEHO
B 000011¢HHOM 11aHe Bapuanta KM, KOTOpBIN 1aH B TIPUIIOKEHUH 1.

Ha ocHOBe 0000mEHHOTO IaHA 3K3aMEHAIIMOHHOM PabOTHI (OPMUPYIOTCS
TUTaHBI TS COCTABJICHUS OTICIBHBIX dK3aMeHAIIMOHHBIX KIIM.

11. W3meHenusi B CTPYKType H COJep:KaHHH BAPHAHTOB KOHTPOJbLHBIX
H3MepuTeIbHbIX MaTepuaJioB 2014 roga no cpapHenuto ¢ 2013 rogom

1. lo6aBneHo 3amaHne 6a30BOTO ypoBHS ciokHOCTH (Ko 2.1.12 mo KOC,
kox 6.1. mo KT) ¢ kparkum OTBETOM, NPOBEPAIOIICE IMPAKTHYECKUE HABBIKU
NPUMEHEHHs] MaTEMaTHKU B TIOBCEHEBHON JKU3HHU.

2. V3MeHE€H MOPAOOK 3a/JaHUi B DK3aMEHAIlMOHHON paboTe (3agaHue Mo
TEOPHH BEPOSATHOCTECH TMEPEHECEHO Ha TO3UIMI0 6, 3aJaHHus 10 TeOMETPHU
nepeHeceHsl Ha no3uimu 5, 8, 10, 13). [TomHOCTBIO MOPSAIOK 3aaHUK B MOJEIH
2014 r. otpaxéH B 0000mEHHOM Tu1aHe BapuanTa KM (cm. npusnoxenue 1).

3. be3 u3MeHeHus cloXXHOCTH paciivpeHna tematuka 3aganuii Cl, C3, CS,
Cé6.

4. Be3 u3aMeHeHMsl CIIOKHOCTH pacliupeHa tTeMatuka 3aganus C4 — B 3ToM
3aJaHAd MOXKET IPHCYTCTBOBAaTh MYHKT Ha JOKA3aTEIbCTBO TEOMETPUYECKOTO
(axra.
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