Maremaruka. 11 kacc I'BD (ycthnas dopma)

VTBepKAECHO IPUKA30M
nupexropa PI'BHY «DUIIN»
ot 10.01.2018 1. Ne 3-T1
Crnenuduxanus
IK3aMEHALHOHHBIX MATEPHAJIOB VIS IPOBEICHUS FOCYy1apCTBEHHOI 0
BbINYcKHOTO 3Kk3amMeHa o MATEMATHUKE (ycthas ¢popma)
AJ1s1 00y4aroLuXxcs o o0pa3oBarejbHbIM IPOrpaMMaM

CPEJHET O o6urero odopa3oBaHusi

1. HaznaueHue HK3aMeHALIMOHHOI padoThI

lNocynapcTBeHHBIN BBIITYCKHOM JK3aMeH itk oOyuaromuxcs
mo oOpa3oBaTeNbHBIM IpOrpaMMaM CpefHero oOmiero oOpazoBaHus (nanee —
I'BD-11) npoBoautcst B COOTBETCTBUU ¢ [TopsIKOM MPOBEIEHS TOCYJapCTBEHHOM
UTOTOBOM aTTeCTallMd 10 0O0pa30BaTENIbHBIM IPOrpaMMaM CpEeAHEero oOIIero
00pa3oBaHMs, YTBEPKAEHHBIM IpHKa3oM MunoOpHayku Poccum ot 26.12.2013
No 1400 (3aperucrpupoBan Munioctom Poccun 03.02.2014, peructpaiiioHHBIN
Ne 31205) (¢ mocaeayomuMi H3MEHEHUSIMH).

DK3aMeHallMOHHBIE MaTepHANbl MTO3BOJISIOT YCTAHOBUTH YPOBEHb OCBOCHUS
BBIITYCKHUKaMH (eepaJbHOr0 KOMIIOHEHTa TOCYJapCTBEHHOIO 00pa3oBaTeIbHOIO
CTaHIapTa CpeAHero (IOJHOTOo) o0mero o0pa3oBaHUS IO MaTeMaTHKe, 0a30BBIH
YPOBCHB.

2. JIoKyMeHTBI, onipee/IsIIONIHe CoAepKaHne IK3aMeHAIIMOHHOH Pa6oThI

CopneprkaHne SK3aMEHAIIMOHHBIX MaTepuanoB ['BD-11 B ycrHO#H Qopme
COCTaBI€HO Ha OCHOBe  (emepalbHOrO  KOMIIOHEHTa  TOCYAApCTBEHHOTO
00pa3oBaTeNlbHOTO CTaHAapTa CpeaHero (MOTHOro) odmero oOpa3oBaHHS IO
Maremarrke, 6a3oBblii ypoeHs ([Ipuka3 MunoOpazoBanust Poccuu ot 5 mapra 2004 r.
Nel089 «OO6 yrBepkneHnn (eaepasbHOTO KOMIOHEHTAa TOCYAapCTBEHHBIX
00pa3oBaTeNBHBIX CTAHJAPTOB HAYaJIBbHOTO OOIIEr0, OCHOBHOTO OOIIEro M

cpenHero (MoJHOT0) 0011Iero 00pa3oBaHusy).
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3. CTpyKTypa U cofiep;kaHue IK3aMeHALMOHHOI padoThl

Kommuiekt sk3aMeHallMOHHBIX MaTepHalioB mo marematuke s ['BD-11
B YCTHOH (opme cocTouT u3 15 OmieroB. Y4acTHHKaM JK3aMeHa JOJDKHA OBITh
MpeOoCTaBIeHAa BO3MOXKHOCTh BBIOOpa JK3aMEHAIIMOHHOTO Owmiera (TEKCT |
3aJaHusl 9K3aMEHALMOHHBIX OWJIETOB HE JOJDKHBI OBITh W3BECTHBI YYAaCTHHUKY
9K3aMeHa B MOMEHT BEIOOpa HK3aMEHAI[IOHHOTO OHJIeTa U3 MPEeNIOKEHHBIX).

Kaxnplii Ouser BkiIroyaeT B cedd MATh 3aJaHUM, KOHTPOJIUPYIOLIUX
9JIEMEHTBI COAEPKAHUS U3 CIEAYIOMINX KypCOB MAaTEMATHKU:

1. Mamemamuxka. 5—6-¢ KJ1acchl,

2. Ancebpa. 7-9-e xnacchi,

3. Aneebpa u navana mamemamuyecxozo ananuza. 10—11-e xmaccor,

4. Inanumempus. 7-9-e Kiacchl,

5. Cmepeomempus. 10—11-e knacceol.

PaboTa coctouT W3 5 3ajaHuii, coaep)KalMX IBE-TPU 3a7adu 0a30BOrO
Y MOBBHIILICHHOTO YPOBHEW CI0KHOCTH OJHOTO pasjena Kypca. B kaxaoMm 3agaHuu
9K3aMEHYEMBIii MOXET BHIOpaTh JUIS pEIIeHWs OJHY 3aaady. Bce 3amaHus
OTHOCATCS K 3aJJaHUSIM C KPATKUM WJIM Pa3BEPHYTHIM OTBETOM.

B Tabmume 1 mpuBeneHo pacmpeneneHWe 3aJaHUA 110  OCHOBHBIM
coJiep KaTeIbHBIM pa3JiesiaM.

Tabnuya 1. Pacnpedenenue 3a0anuii
1O OCHOBHBIM COOEPIACAMENLHBIM PA3OeNaM (MeMAam) Kypca MamemMamuxu

CopepxaTenabHbIE pa3/ielibl KonnuectBo 3ananumii
Anrebpa 2
Havana maremaTtnyeckoro aHaiansa 1
['eomerpust 2
Wtoro 5

[Ipu nmpoBepke MaTeMaTHYECKOW MOATOTOBKHM BBIIYCKHUKOB OLI€HMBAETCS
YPOBEHB, Ha KOTOPOM c(HOPMHUPOBAHBI CIEIYIONINE YMEHHS:
— paboTaTth C y4eOHBIM MaTEMAaTHYCCKHM TEKCTOM (aHAIN3UPOBATE,

M3BJIEKATh HEOOXOAUMYIO MH(OPMAIIHIO); TOYHO U TPAMOTHO BBIPAXKaTh
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CBOM MBICIM C TPUMECHEHHEM MAaTeMaTH4YeCKOW TEPMUHOIOTHH
¥ CHUMBOJIMKH; TIPOBOJUTH KIACCU(PHUKAIUY, JOTUICCKUE O0OOCHOBAHHUS
Y JI0Ka3aTebCTBA MATEMAaTHIECKUX YTBEPKICHHH;

— CTPOMTh U HCCIENOBATh MPOCTEHIINE MaTeMaTHYECKHE MOJIENH
peanbHbIX 0OBEKTOB, MPOLECCOB U SBJICHHM, 3a/1a, CBSI3aHHBIX C HUMH,
C TIOMOIIBI0 MaTEMATHIECKUX OOBEKTOB;

—  HaxOJWTh CIOCOOBI pelieHUs 3aaad; mnepeopMyIupoBaTh 3aaady;
pa3buBaTh 3aJady Ha COCTAaBISIOIIME YAacTH, YCTAHABIUBATH CBS3U
MEXIYy HUMH, COCTABIATh IUIaH PEIICHUS 3aaur; BHIOUPATh CIIOCOOHI €€
pelIeHusi, CpaBHUBaTb UX U BBIOMPATh ONTHMAIBHBIN; NPOBEPATH
MPaBUIBHOCTh PEHICHUs 33Ja4M; aHAIM3UPOBATh M HHTEPHPETHPOBATH
MOJTyYeHHBI pe3yJbTaT; OLEHUBATh €ro JOCTOBEPHOCTh C pPa3HBIX
MO3ULINN; MPUHUMATH PEIIEHUE TI0 Pe3yIbTaTaM PEIIEHHON 3a/1a4uH;

— BIAAETh TEXHUKOW BBIYHCICHUH C JCHCTBUTENHFHBIMH  YHCIIAMH,
panroOHANBEHO OOBEIUHSAS YCTHBIE U TMCbMEHHbIE BEIUNCICHNUS;

— aHaNM3WpOBaTh W  TM0JaBaTh HMH(OpMALWIO; BBIOUPATH  CIOCOO
MpEACTaBICHUS JTAHHBIX B COOTBETCTBHH C TIOCTAaBJICHHOW 3ajadeid —
Tabyuua, cxema, rpaduk, TuarpaMmma;

— OLEHMBaTh INAHCHI HACTYIUIGHUS TeX WIH JAPYTHX  COOBITHIA,
WCIIOJIb30BaTh TOHUMAHUE BEPOSTHOCTHBIX CBOWCTB OKPYKAIOIIUX
SIBJICHUM NIPU IPUHITHH PEIICHHUH;

— BIaAETh NpUEMaMH BBINIOJHEHHS TOXKIECTBEHHBIX IPeoOpa3oBaHU
BBIPOKCHUH, PEIICHUs YPAaBHEHWH, CHUCTEM YpaBHEHHH, HEPaBEHCTB
u CHCTEM HEpaBEHCTB (pauMoHaJIbHEIX, MTOKa3aTeNbHBIX
U Jorapu@MUYECKUX ypaBHCHWH W  HEPABEHCTB, MPOCTCHUIIMX
UPPaLMOHAIBHBIX U TPUTOHOMETPHUYECKHUX YPaBHEHUI);

— pabotath ¢ (opMyramu, MOHUMAs COAEPKATEeIbHOE 3HAYCHUE Ka)KIIOTO
ayieMeHTa (OPMYJIbI;, HAaXOAWUTh YWCIOBBIC 3HAYCHUS MpPU 33JaHHBIX
3HAUEHMSIX TIEPEMEHHOM; BBIPaXKaTh OJHY IEPEMEHHYIO Yepe3 ApYyTylo;

—  HCIONIB30BaTh (yHKIMOHATEHO-TpadUIecKue TIpeICTaBICHUS
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JUIT  pEIICHUA PA3INYHBIX MAaTeMAaTU4YCCKUX 3anav, I OIIMCaHUA

1 aHaJin3a pCaJIbHbIX SaBHCHMOCTCﬁ;

— uWTath W CTPOUTH Trpadukd  (YHKIMOHAIBHEIX 3aBHCHUMOCTEH,
UCCIICNOBAaTh MX CBOMCTBA, HAaXOIUTh HamOOJbllee M HaUMEHBbIIEEe
3HaveHus QyHKINY;

—  KimaccupUIMpoOBaTh ¥ KOHCTPYHPOBATH T€OMETpPHYECKHE (QUTypbI
Ha IUIOCKOCTH M B HPOCTPAHCTBE, H300pa)xxaTh IPOCTPAHCTBEHHBIC
¢urypsl W WX OSIEMEHTHl Ha IIIOCKOCTH, BIAJAEeTh HABBIKAMH
reOMETPHYECKHX TTOCTPOCHHH;

—  U3MepsTh I'€OMETPHYECKUE BEIMYHMHBI, XapaKTEPU3YIOLIME pa3MeleHHe
TEOMETPHICCKHX (DHUTYp (PACCTOSHIISA, YIIIBI), Ha ITIOCKOCTH H B IIPOCTPAHCTBE
HAaXOJUTb  KOJMYECTBEHHBIC  XapakTepUCTHKH ¢uryp (Iuiomann
1 00BEMEI);

—  MOJCIHMPOBATh peajlbHBIC CHTYallMH Ha SI3BIKC TCOMETPHUH; HUCCICIOBATH
MOCTPOCHHBIE MOJIENH C HCIIOJIIB30BAHHEM TI'€OMETPUYECKUX IOHITHH
U TeopeM, armapara ajireopsr;

— TPHUMEHATh H3YYCHHBIC MOHATHS, PE3YJbTAThl, METOABI AN DELICHHS
3ama4y MIPaKTHYECKOTO Xapaxrepa c UCIIOJIB30BaHHEM
OpH  HEOOXOIMMOCTH  CIIPaBOYHBIX  MAaTCpPHANOB,  BIOKCHHBIX

B DK3aMEHALIMOHHBIN MaKeT.

4. Cucrema OLleHUBAHUSA BbINOJIHEHUS OTAEeJbHBIX 3aJaHuii
H IK3aMeHAIHOHHO# paGoThI B 1eJIOM

PexomenmyeTcss MONMHBI OTBET Ha MATH 3aJaHUil OWJeTa OIICHUBATH
MakcuMainbHO B 10 GamnoB. 3a BBIIOIHEHHE KaXKIOrO 3aJaHUS MaKCHUMalbHBIA
Gayt — 2 6asia.

OO6o00mEnHass cxeMa OIICHMBAHUS YCTHOTO OTBETa KaXIOro 3aJaHus
BKJIFOYACT JIBE COCTABJISIONIUX

1) o3By4eHHas MOCIE0BATEIBHOCTh PACCYKICHUH UM JIOTHKA PEIICHUS;
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2) 03BYYCHHBIH OTBET.
OrneHuBaHME KaXJIOTO 3aJaHUsl Ha 3K3aMEHE II0 MaTeMaTUKe IUIaHUPYeTCs

OCYHIECTBJIATH B COOTBETCTBUU CO CICAYIOIIUMU KPUTCPUAMU:

Copep:xanne KpuTepust Banabt

OTBeT 2IK3aMEHYEeMOI'0 XapaKTepPH3YeTCsI CMBICIOBOH IIEIBHOCTEIO, 2
peUeBOii CBI3HOCTBIO M MOCIIEI0BATEIBHOCTHIO H3II0KESHNS:
JIOTHYECKHE ONIHOKU OTCYTCTBYIOT, MOCIIEIOBATEIILHOCTD N3TI0KECHUS
HE HapyILICHa; [TOJIyYeH BEPHBIH OTBET

W

JIOTyIICHa OJHA OMKMOKAa / HETOYHOCTh B PACCYKICHHUU, KOTOpAs

HE IpPUBEIA K HEBEPHOMY OTBETY

OTBeT 3K3aMEHYeMOTr0 XapaKTepHU3yeTCsl CMBICIIOBOH LEJIBbHOCTHIO, 1
CBSI3HOCTBIO U TIOCIIE0BATEILHOCTBIO U3I0KEHHUS,

HO JIOMyIIEHbI OUIMOKHM / HETOYHOCTH, MPH ITOM OTBET IOIy4eH
BEPHBII

WJIn

IpU BEPHOH IOCIEIOBATENIFHOCTH PACCYKICHHH (JIOTUKH PEIICHHs)

TMOJIY4YCH HeBepHLIﬁ OTBET

Z[pyrI/Ie cliyqyar, HE COOTBETCTBYIOIUE YKa3aHHBIM BBIIIEC KPUTCPUSAM 0

Maxcumanvhvii 6ain 2

Tpumeuanue. O38yuen monvko éepHuiii omgem — () 6anios.
IlepeBon MmoOIydYeHHBIX OOydamOmUMCs OajulOB 3a BBIIOJHCHUE 3aJaHUIT
Ounera B MATHOAUIBHYIO CHUCTEMY OIICHHUBAHHUS OCYHICCTBISICTCS C YYETOM

HpPIBe,Z[éHHOﬁ HWKC IIKaJIbI IICPEBOAA.

LIxana nepesoda nepsuuHvIx 6aL108 8 NAMUOALTLHYIO OMMEMK)

Jluana3oH nepBUYHbIX OalIOB 04 5-6 7-8 9-10

OTMeTKA 110 MATHOAUILHON KA 2 3 4 5
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5. IIpox0IZKATETLHOCTL NOATOTOBKH 0TBETa Ha OuJieT

JUi1  NOATOTOBKM  OTBeTa Ha  BONPOCH  Owiera  00ydaromMMCs
npenocTasiseTcs He MeHee 60 MUHYT.
6. lono/IHMTeJbHBIEe MATepHAJIBLI H 000py10BaHHE

ITepeyeHb MONMOTHUTENBHBIX YCTPOWCTB U MaTepHaloB, IOJIb30BaHUE
KOTOpBIMHU pa3pemnieHo Ha I'BD, yrBepikmaercs mpukazom MunoOpraykn Poccun.
HeoOxonuMele CIipaBOYHBIE MaTepHallbl BBIAAIOTCA BMECTE C JK3aMEHALMOHHON

paboToii. [Ipu BIMOTHEHUH 3aJaHUI pa3peliacTcs Moab30BaThCs JTMHEHKOM.

B Ilpunoxennu nmpuBea¢H 0000MEHHBIHN ITaH OMteTa.
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Ilpunooicenue
O0600ménnbIil ni1an ouinera 'BI3-11 (yernas gopma) OGpasen dk3ameHaUHOHHOrO GuteTa
no MATEMATUKE
Ypoenu cnoscnocmu 3a0anua: b — 6azoevlil (npumepHhblii ypogers Permire 010 U3 ABYX 3a71aHH.

svinoanenus — 60-90%); Il — nosviuennwiii (20—60%).
4 ( o a) B nauke 250 mucroB Oymaru ¢opmata A4. 3a Hemenro B opuce pacXomyeTcs

No TIpoBepsieMbIe TpeGOBaRHs Koot Kozb! Vposers | Makc- 700 nucToB. Kakoro HanMeHbIIEro KOJIMYeCTBA Mayek OymMaru XBaTHT Ha 8 Helenb?
(yMeHus) IpoBepsie- | MpoBepsie- | CIOKHO- | MaJIbHBII Orger:
MBIX MBIX CTH Oaii 3a .
6) Haiinure xopens ypaBuenns 2+9x=4x+3.
Tpe60Ba- 9JICMCHTOB 3alaHus | BBIIIOJIHC-
. Orger:
HHUUN coacpKaHusd HHUEC
(o KT) (o KBC) 3aJaHus
1 | YMeTh HCTONB30BaTh MPHOOPETEHHDIC 6.1 1.4.1 b 2
3HAaHUS U YMEHMS B IPAKTHYECKOMH
HESTENbHOCTH W TOBCEIHEBHOM
SKU3HH Ha xoopauHaTHOM NpsAMOM OTMEYEHBI TOUKH 4, B, C u D .
A B C D
YmMmeTh pemiartp YpaBHEHUS 2.1 2.1.1-2.1.6 ; | ol o leo | o I
Y HEpaBEHCTBa 0 1 2 3 4 5 6
2 |VYMmeTh BBIIIOJIHSTH BBIYUCIICHUS 1.1 1.1-14 b 2 Ka)KI[Oﬁ TOYKE COOTBETCTBYCT OJHO M3 YHUCEI B IPABOM CTOJ'[6I.IC. Ycra"HoBure
1 Pe06pasoBanus COOTBETCTBHE MEX/y YKa3aHHBIMH TOUYKAMH U YUCIIAMHU.
YmeThb BBITOJIHATH nevicteusg| 3.1-3.3 4.1-4.3 TOYKHU YUCJIA
¢ GyHKIUAMU A 1) log,10
3 |YmeTh BBITIOJIHSTh JnercTBUs 4.1 5.1.1-5.1.5, b 2 B 7
C FEOMETPHUYECKUMH (PUTYpaMU 5.5.1,5.53, g 2) 3
555 3) [26
4 |YMmeTh BBITIOJIHATh JnencTBUS 4.2 5.2-5.5 b, I1 2 4 0 6!
C TeoMEeTpUYecCKUMH (urypamu, ’
KOOPAMHATAMH H BEKTOPAMH Brnummre B npuBenéHHy0 B OTBeTe TaONMIy MO KaKAOW OyKBOU
= COOTBETCTBYIOUIMH YHCITy HOMEP.
YmeThb BBITIOJTHATE nevicteus| 4.2,4.3, 5.2-5.6 yiom y P
¢ reoMerpuyeckumu  ¢urypamm,| 5.2,5.3 A|lB|lCI|D
KOOpAMHATaMHU M BEKTOPaMHU Orser:
5 |YMers ucnonb3oBath npuodperénnsie| 3.1,6.2, | 1.1.3,3.1.3, b 2
3HAHUS M YMEHHSI B MPAKTUUECKOUN 6.3 6.2.1
JIESTeIbHOCTH M TMMOBCEIHEBHOU
JKU3HH
VYMeTp CTpOUTHP M UCCIEN0BATh 54 6.3.1
MpocTenime MaTeMaTHYeCKUe
MOJIeNH
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6) Ha pucynke u3o0paxén rpaduk nuddepeHuupyemoit dyHkimu y = f(x).
Ha ocu abcrucc OTMeUEHBI JEBATH TOYEK: X, X,, .., Xo. Cpeanm 5TuUX Touek
HaliluTe BCE TOUKHM, B KOTOPBIX NpOM3BOAHAs (QyHKuuH f(X) oTpuuarenbHa.

B oTBeTe ykaxkure KOJIU4ECTBO HAlICHHBIX TOYEK.
Vi | |

VA r\\ y=/(x)
\ VN
: \ Xs Xo ik ! \

X1 X |X3 x4 \\: 0 X7|xg | Xo X
4
N\
OrtBeT:
Pemmure onHO U3 NBYX 3aAaHU.
a) B tpeyromsuuke ABC wussectno, uro AB=BC=25, B
AC =14. Haiigure nuny mennans BM .
OrtBeT:
A M C

0) Haiimure IUIOIIAIb TPEyTOJIbHUKA,
n300paxEHHOrO  Ha  KieT4aTto — Oymare
¢ pasmepoM kietku 1 cm X 1 cm. OTBer naiite I
B CM-.
OrtBeT:

Icm
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Pemute onHy U3 ABYX 3ajad.

a) B cocyn umnmmuapuyeckoil ¢opmbl Hammiam Bomy A0 ypoBHsA 80 cMm. Kakoro
YpOBHS JOCTHTHET BOJA, €CIM €€ IepeluTh B APYrod IMMIMHIPUYECKHH COCy[,
y KOTOpOTO pazuyc OCHOBaHUS B 4 pasa Ooiblue, yeM y nepsoro? OtBer naiite
B CAaHTHUMETpaXx.

Ortser:

6) Bce pébpa npasuibHON TpeyroabHoi npusmbl ABCA\B,C| umeror muny 6.
Toukn M u N — cepennnsl pédep AA; u A;C| COOTBETCTBEHHO. JIOKaXKUTE, UTO
npsimeie BM u MN neprieHauKyIsSpHBL.

Pemnte onny u3 Tpéx 3amad.

a) Hanor Ha nmoxonwl ¢u3mueckux nui B Poccum cocraBisier 13% 3apaboTHOIM
mwiatkl. 3apabotHas miuara MBana Kysemuua pasna 20 000 py6aeii. Kakyro cymmy
OH MOJYYHUT MOCTI€ YIUIaThl 3TOTO Hajora?

Orser:

0) Ha yemnnoHare 1o npbDKKaM B BOJY BBICTYIMAIOT 25 CIIOPTCMEHOB, CPEId HUX
8 mpeiryHoB u3 Poccum u 9 npeiryHoB u3 Kuras. Ilopsnok BbICTyIIeHUi
ompexensercs kepeObEBKoH. Haliure BepoATHOCTH TOTO, YTO MIECTEIM OyIeT
BBICTYTATh NPBITYH 13 Kutas.

OrtserT:
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B) Ha 1wmarpamme moka3zaHa CcpemHEMecSdHas ~TeMIIepaTypa BO3AyXa
B ExatepunOypre (CepmmoBcke) 3a kaxasiii Mecsar 1973 rona. Ilo ropusonTamu
yKa3aHbl MeCslBl, 0 BepTHKaIM — TeMmepaTrypa B rpaaycax lLlenbcus.
Ompenenure MO AWarpaMMe HauOOMBIIYI0 CPEIHEMECSYHYIO TeMIeparypy
BO BTOpOIi nosioBuHe rona. OtBer gaite B rpagycax Llemscus.
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