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IlepeyeHb yCI0BHBIX 0003HAYECHU, COKPAICHU M TEPMHHOB

I'BD ['ocynapCTBEHHBIN BBIITYCKHON 3K3aMEH

'MA ['ocynapcTBeHHast UTOrOBasi aTTecTalys Mo 00pa30BaTEIbHBIM
nporpaMMaM  OCHOBHOTO OOIIEr0 M CpeaHero oOmIero
00pa3oBaHuUsI

['MA-11 ['ocynapcTBeHHass UTOroBasi arTecTalys 1Mo 00pa30BaTEIbHBIM
IporpaMMaM CpeIHEro o0Iero oopa3oBaHus

['MA-9 ['ocynapcTBeHHast UTOroBasi arTecTalys 1Mo 00pa30BaTEIbHBIM
mporpaMmamM OCHOBHOTO 001IIeT0 00pa3oBaHUs

['OK [ocynapcTBeHHass 5SK3aMEHAIMOHHAs KOMHCCHUS CyObeKTa
Poccuiickon @enepannn

MunoOpHayku MunuctepcTBo 00pa3oBanus U Hayku Poccuiickoit denepannu

Poccun

OO6yuarornuecs ¢
OB3

OOyuaroiuecs o 00pa3oBaTeNbHBIM MPOTPAMMaM OCHOBHOTO
oO1iero u cpeaHero oOiero oopa3oBaHUsl C OTPaHUYCHHBIMU
BO3MOYHOCTSIMU 3/T0POBbSI

oro

OCHOBHOM rocy1apCTBEHHBIN 3K3aMeH

[Topsmox TA-11

[Tpuxaz Muno6puayku Poccun ot 26.12.2013 Ne 1400 «O6
yrBepxkaeHun  [lopsiaka  mpoBeeHHsT  TOCYIapCTBEHHOM
UTOTOBOM aTTeCTallMd IO 00pa3oBaTeNbHBIM IPOTrpamMmam
CpeIHero o011ero oOpa3oBaHMsI» (3aperucTpupoBaH
Muntoctom Poccun 03.02.2014, peructpanuonusiii Ne 31205)
(B penakuuu mpukaza MwunHoOpHayku Poccum ot 16.01.2015
Ne 9 (3apeructpupoBan Muntocrom Poccun  30.01.2015,
peructpauroHHbiid Ne 35794);

[Topsanox TTA-9

[Tpukaz MunoOpnayku Poccuu ot 25.12.2013 Ne 1394 «O06
yrBepkaeHun  [lopsaka  mpoBeneHHsT  TOCYAapCTBEHHOMN
UTOTOBOM aTTeCTallMd IO 00pa3oBaTeNbHBIM IPOrpamMmam
OCHOBHOTO  oOmiero  oOpa3oBaHusi»  (3aperucTpUpOBaH
Muntoctom Poccuun 03.02.2014, peructpanuonusiii Ne 31206)
(B penakuuu nmpukaza Munobpuayku Poccuu ot 16.01.2015 Ne
10  (3apeructpupoBan Munroctom Poccum  27.01.2015,
peructpanuoHHbIil Ne 35731)
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HYHKT IMPOBCACHUS DK3aMCHA

PLIOU

PernonanbHblii IeHTp 00paboTKH nHPOpMaIKM CyObeKTa




Poccuiickon denepanuun

CKOO CrnenuanpHas (KOppeKIMOHHas ) 00pa3oBaTebHas
OpraHu3alus
oM DK3aMEHAIIMOHHBIE MAaTepUAaJIbI

B nannom Meroanueckom nucbMe JAr0TCA pazbsCHEHUs MO Borpocam DM 1uist
I'BD pana oOydaromuxcsi, OCBOMBIIMX OO0pa3oBaTeibHbIE MPOrpaMMbl OCHOBHOTO
oOuiero o0pa3oBaHus U CpEeIHEr0 O0LIEro 00pa3oBaHus 110 MaTeMaTUKe (MMCbMEHHAas
U ycTHast GopMbI).

B  numceMe — KOMMEHTUPYIOTCA  MOAXOAbI K OTOOpY  COAepKaHus
HK3aMEHALMOHHBIX MaTEPUAJIOB, ONMCBIBAKOTCSA IK3aMEHALMOHHBICE MOJACIN W THUIIBI
3ajaHuil, GOpMyJIMPYIOTCS TpeOOBaHMSI MO OPraHU3ALMU U TPOBEACHHUIO HK3aMEHa,
JAIOTCS PEKOMEHJALMU IO OLEHUBAHUIO HK3aMEHALMOHHBIX pPa0OT y4YaCTHUKOB
HK3aMEHa, TPUBOATCS 00pa3Ilbl 3aJaHH.

1. IIpoBenenue I'MA-9 no maremaruke B popme I'BD (mucbMeHHAsi M yCTHaA
dhopmbI)

['BD st 00yuaromuxcsi, OCBOMBIINX 00pa30BaTeibHbIE TPOrpaMMbl OCHOBHOTO
obmero o6pazoBanus (nanee — I'BD-9), mpoBoautcs B cooTBercTBUU C [lopsiakom
I'NA-9.

Kareropun oOyuaromuxcs, caarommx [MMA B dopme I'BD, mepeuncnenst B
nyHkre 7. [Topsaka [TTA-9.

OM cootBercTBYIOT DeneparbHOMY KOMIOHEHTY TOCYIapCTBEHHOTO CTaHIapTa
obmero oobpaszosanus (IIpukaz MunobpazoBanus Poccun ot 05.03.2004 r. Ne 1089).

1.1. OcoOenHocTH 3K3aMeHAMOHHOM padoTsl I'BJ-9 mo maremaruke
(mucbMenHasi popma)

[Tpu pa3paboTke 3K3aMEHAITMOHHONW MOJEIH COOII0ANACh MPEEMCTBEHHOCTD C
TPaJAUIIMOHHBIMUA U HOBBIMHU (DOpMaMU dK3aMEHa M0 MaTEMaTHKE NIl 00yJaromuxcs,
OCBOMBIIINX 00pa30BaTebHBIE TPOTPAMMBI OCHOBHOTO OOIIIETO OOpa30BaHUs.

Ha sx3amene npoBepsieTcss choOpMUPOBAHHOCTH MTPEICTABIICHUNA BBITYCKHUKOB O
MaTeMaTUKEe KaK YHUBEPCAIHHOM S3BbIKE HAyKH, 00 HIESIX W METOJIaX MaTEeMaTHKH,
OBJAJCHUE MAaTeMaTUYECKMMHU 3HAHUSIMA W YMEHUSMH, COOTBETCTBYIOIIUMU
®denepanbHOMY KOMIIOHEHTY TOCYJApCTBEHHOTO CTaHAapTa oO0miero oOpa3zoBaHus
(ITpuka3z Muno6pazoBanus Poccun ot 05.03.2004 r. Ne1089), pazButre 10ru4eckoro
MBIIJIEHUS, TPOCTPAHCTBEHHOT'O BOOOPAXKEHUS, AITOPUTMUUECKON KYJIbTYpPHI.

Jns  mpoepenuss ['BD-9 mno Maremaruke  pa3pa0oOTaHbl — BapHaHThI
AK3aMEHALMOHHBIX pa0OT, BKJIKOYAIOIIME B ceOsl 3aJaHMs Kak MO Kypcy «Amredpar,
Tak u 1o Kypcy «I'eomeTpusi» (cM. oOpazer] 3K3aMEeHAIIMOHHOW pabOThI IO MaTEMAaTUKE
st mpoBenenus ['BD-9). Ot paboThl mpemHa3HAueHbI W JJIA TE€X BBITYCKHUKOB,



KOTOpPbIE OCBAMBAJIM IPOrpaMMy B paMKax ABYX MPEIMETOB, U JJIA T€X, KTO M3ydall
MaTEMaTUKy B paMKaX MHTEIPUPOBAHHOTO Kypca.

Ha BbINosHEHUE >K3aMeHAIIMOHHOW padoThl O MareMatuke naércsa 3 yaca 55
MUHYT (235 MUHYT).

B ykazannom Ilopsnke T'MA-9 dopmynupyrorcs cheayoomue TpeOoBaHUs
POBEICHUSI IK3aMEHA:

«B mpoaoIKUTENPHOCTh K3aMEHOB MO YYEOHBIM MpEeAMETaM HE BKIHOYAETCS
BpeMs,  BBIICIICHHOE HAa  I[OATOTOBUTENbHBIE  MEPONPUATHA  (MHCTPYKTAX
00y4aromuxcsi, BCKPbITHE MMaKeTOB C 3K3aMEHAIMOHHBIMU MaTepUalaMHy, 3all0JIHEHUE
PETUCTPALIMOHHBIX TOJEH 5K3aMEHAIIMOHHOM paboThl, HACTPOIlKa TEXHUYECKUX
CPEICTB).

[Tpu mpoAomKUTETBLHOCTH 3K3aMeHa 4 U Oojee vaca OpPraHM3yeTcsl MUTaHuE
00yJaroImxcsl.

Jns obyuaromuxcsa ¢ OB3, oOyvaroniuxcst 1eTei-uHBaIUI0B U MHBAIUIOB, a
TaKXKe T€X, KTO OOydalcsi MO COCTOSIHHIO 370pOBbS Ha JI0MYy, B 00pa3oBaTesIbHbIX
OpraHu3alusX, B TOM YHUCJIE€ CAHATOPHO-KYPOPTHBIX, B KOTOPBIX MPOBOJATCA
He0OX0IUMBbIE JIeueOHbIe, peadUIUTALIMOHHBIE U 03JJ0POBUTEIbHBIE MEPOIIPUATUS IS
HY)KJAIOIIUXCA B JUIMTEIbBHOM  JIGYEHUHW,  MPOJODKUTENBHOCTh  AK3aMEHa
yBeJIM4MBaeTcsa Ha 1,5 yaca.»

[Ipy mnpoBegeHMM  dSK3aMe€HA Uil  YYaCTHUKOB C  OTPAaHUYEHHBIMH
BO3MOKHOCTSIMU 3/10pOBbs IPUCYTCTBYIOT ACCUCTEHTBHI, OKa3bIBAIOIINE
HK3aMEHYEMBIM HEOOXOAMMYIO TEXHUYECKYIO TIOMOIIb C YU€TOM UX MHAWBUIYaTbHBIX
BO3MO>KHOCTEH: MOMOIIb B 3aHATUN pabOYEro MeCTa, MepPeIBIKEHUH, CypAONEepeBOIe
(cm. . 34 u 37 llopsinka T A-9).

DOK3aMEHAIMOHHBIA BapuaHT (MapKupoBaH OykBOMl «A») BrmouaeT 10 3amaHuii:
OJTHO 3aJlaHu€ 10 apr(PMEeTHKe, OHO 3aJaHuEe [0 TEOPUU BEPOSTHOCTEH, CEMb 3aIaHUM TI0
anreOpe, OJHO 3a/laHhe MO TEOMETPUM. 3a/laHusl SBJIAIOTCS CTaHIAPTHBIMHU JUIs Kypca
MaTeMaThKl OCHOBHOW IIKOJbI. Bce OHM, KpoMe OFHOro, OTHOCSTCS K 3aJaHusM C
pa3BepHYTHIM OTBETOM M TPEOYIOT 3alKCH pEIICHUs 33/1a41, JEMOHCTPUPYIOLIEH YMEHHE
BBIIIYCKHUKA MAaTeMaTHYe€CKH TPaMOTHO H3JlaraTh peIIeHHUEe, MPHUBOAS MPU ITOM
HEOoOXOUMbIE TMOSICHEHUs M oOocHoBaHus. [lpu BbImonHeHuu 3agaHus 4 (win
aHAJIOTMYHOrO0 €MY) JOCTATOYHO AaTh KPAaTKU OTBET HAa KaXKIbIi U3 MOCTaBIECHHBIX
BOIIPOCOB.

Crpyktypa paboThI OTBEYAET 3a1aye MIOCTPOEHUS CUCTEMBI
audepeHIUpOBaHHOTO OOyueHUsT B COBpeMeHHOW 1mkoje. Juddepenunanms
oOyueHus HallpaBJIeHa Ha JOCTHXKEHUE ABYX IeJel: (OPMUPOBAHUS Y BCEX yUAIIUXCS
0a30BOM MaTeMaTUYECKOW MOJITOTOBKU, COCTABISIIONICH (YHKIIMOHAJIBHYIO OCHOBY
o01ero o0pa3oBaHusT; OJHOBPEMEHHOTO CO3JaHUs ISl YaCTH IIKOJBHUKOB YCIIOBHA,
CHOCOOCTBYIOUIMX TMOJYYEHHUIO MOATOTOBKH MOBBIIIEHHOTO YPOBHS, TOCTATOYHOM NSt
AKTUBHOTO MCMOJIb30BAHMS MAaTEMATUKHU B JajbHEHIIIEM O0yUYeHUH.

3amanusi B JK3aMEHAIMOHHOM BapUaHTE pPAacloOJIOKEHbl M0 HApaCTaHUIO
CIOXHOCTH. 3ananust 1-7 COOTBETCTBYIOT YPOBHIO 0a30BOM MaTreMaTHueCcKOu
MOJITOTOBKH, 3a7aHus 8-10 — ypOBHIO MOBBIIEHHOM MOJATOTOBKH.

B cBoeil COBOKYMHOCTM BapuaHThl OXBAThIBAIOT BCE OJIOKH COJEpKaHMUA,
TPAIUIIMOHHO TPEACTABIECHHbIE B Kypce MaTeMaTuku 5-9-X KIJIACCOB, YTO OOECTIEYHBAET
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JOCTaTOYHYIO TIOJHOTY IPOBEPKH OBJIQJICHUS COJIEp’KaHHEM Kypca. B cooTBercTBUM €O
cneuupuKol Kypca MaTeMaTuki OCHOBHOE BHUMAaHUE YJIENSAETCS MPOBEPKE MPAKTUUECKOM
COCTaBILIOIICH MaTEMATUYECKOM TOJArOTOBKH  BBITYCKHHMKOB, KOTJa OBJIQJICHUE
TEOPETUYECKUMH TIOJIOKEHUSIMHU TPOBEPSETCSI OMOCPENOBAHHO YEPE3 MPOBEPKY YMEHUS
pemate 3amayd. Bce 3amaHus, WCHONB3YEMBIE [UISI COCTABIECHMS HK3aMEHAIIMOHHBIX
BapUAHTOB, COAEPIKATCS B OTKPHITOM OaHke 3amganuii OI'3D.

Bmecre ¢ 92K3aMEHAMOHHBIM BapUAHTOM YYaCTHHKAM 53K3aMEHA BBIIAIOTCS
CTpaBOYHBIC MaTEPHAJIbI, COJIEPKAIIIE TAOIHITY KBaJpaTOB JBY3HAUHBIX YMCEI, OCHOBHBIC
dopmynel mo anrebpe u reometpun (cMm. Ilpunoxkenwe 1). Ilpu BemMonHEHUH
HK3aMEHALIMOHHOM pPabOThl JIOMYCKAeTCs WCMOJIB30BaHUE JIMHEHKH, HCIOJIb30BaHUE
KaJIbKYJISITOpa HE pa3peraeTcs.

[Tpu npoBepke MaTEeMaTU4YECKOM MOATOTOBKU BBIITYCKHUKOB OLIEHUBAETCS YPOBEHD,
Ha KOTOPOM c(hOPMUPOBAHBI CIICAYIOIINE YMEHUS:

BBITOJTHATH apu(METUYECKUE JICHCTBUS, COYETas! YCTHBIE M TUCbMEHHBIE TPUEMBI;

NPOBOAMTH MO M3BECTHHIM (hopMysiaM M TpaBWiiaM IpeoOpazoBaHUsi OYKBEHHBIX
BBIPAKCHU;

BBIUMCIISITh 3HAYEHUST YHUCIOBBIX U OYKBEHHBIX BBIPAKEHHUM, OCYILECTBIISSA
HEOOXOIMMBbIE MTOJICTAHOBKU U MTPE0OPa30BaHMUS;

YUTaTh TpaUKU SNIEMEHTApHBIX (DYHKIIUH;

pEelaTh JIMHENHBIE U KBaJPAaTHbIC YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

MO/JIETUPOBATH PEAJILHBIE CUTYAlIMU HA SI3bIKE TEOPUU BEPOSATHOCTEN U CTATUCTHUKHU,
BBIYUCIISITH B POCTEUIITNX CITyYassx BEPOSTHOCTH COOBITHH;

pellaTh IJIAHUMETPUYECKUE 3aJaud Ha HAXOXKJIEHUE T€OMETPUYECKHUX BEIUYMH
(UIMH, YTJI0B, TUIOLIA/ICH);

NPOBOAMTH JTOKA3aTEIbHBIE PACCYKICHUS B XOJI€ PELICHHUS 3a,1a4.

B 2015 r. nns rocynapcTBEHHOM MTOTOBOM aTTECTALIMU BBITYCKHUKOB, OCBOMBIIIMX
o0OpazoBaTebHble MPOrpaMMbl OCHOBHOTO OOIEro 0O0pa3oBaHUs B  CIEHUATBHBIX
(KOPPEKIIMOHHBIX) 00pa30BaTE/IbHBIX OpraHu3anusax s oOywatonmxcs ¢ OB3,
pazpaboTanbl crienuaibHble DM 1o Maremartuke Juist ipoBeneHus ' B2-9.

DK3aMEHAIIMOHHBIN BapuaHT (MapkupoBaH OykBou «K») Bkimouaer 10 3amanwmii: 18a
3a7aHusl 1Mo apudMeTHKe, Ba 3aJaHus MO TEOPUHU BEPOSATHOCTEM M CTATUCTUKE, MSTh
3a7iaHuil o anreOpe, 0JJHO 3a7aHue no reomerpur. OOpasell BapuaHTa COOTBETCTBYIOIIEH
AK3aMEHAIMOHHON pabOThl MPUBOIUTCS HIKE. B manHo# paboTte Bce 3aaHust OTHOCSATCS K
YPOBHIO 0a30BO TIOJATOTOBKH.

[Ipy 1poBepKE MAaTEMaTUYECKOW ITOATOTOBKM  BBITYCKHMKOB, OCBOMBIIMX
oOpa3oBaTebHbIE TMPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMsi B  CIELUAIBHBIX
(KOpPpPEeKIIMOHHBIX)  00pa30BaTEeNMbHBIX  OpPraHW3alusX Il OOYyYalommxcsi ¢
OTPAaHUYECHHBIMH BO3MOXHOCTSIMU  37I0POBbsl, OILICHHMBAETCSl YpPOBEHb, Ha KOTOPOM
cOpMHUPOBaHBI CIAECTYIOINE YMEHHUS:

BBINOJTHATH apu(METUYECKUE JICHCTBUS, COYETas! YCTHBIE M TUCbMEHHBIE TPUEMBI;

NPOBOAMTH MO M3BECTHBIM (popMysiaM M TpaBWiiaM NpeoOpazoBaHUsi OYKBEHHBIX
BBIPAKCHU;

BBIUMCIISITh 3HAYEHUST YHUCIOBBIX U OYKBEHHBIX BBIPAKEHHUM, OCYILECTBIISSA
HEOOXOJMMBbIE MOJICTAHOBKU U MTPEe0OPa30BaHMUS;

YUTaTh TpaUKU SNIEMEHTApHBIX (DYHKIIUH;



pelaTh JMHEHHBIC U KBa/IpaTHbIC YPaBHEHNS;

MOJIETIMPOBATh PEATbHBIE CUTYallU HA S3bIKE TEOPUM BEPOATHOCTEH, BHIUUCIATH B
IPOCTENIIINX CIy4asX BEPOSATHOCTH COOBITHH;

pelary IUIAHUMETPUUYECKUE 33/1a4ld HAa HAXOXJIEHHE TI'€OMETPUYECKHX BEJIMYUH
(UIMH, YTJIOB, TUIOIIAICH);

U3BJIEKaTh MH(OpPMALMIO U3 TAOJMI] U JAuarpamm, NpeoOpa3oBbIBaTh €€ C LEIbIO
OTBETA Ha BOIPOC 331a4H;

pacrioyarath 4rcia Ha KOOPAUHATHOU IIPSIMOM.

Hwxe npuBenensl 00pasipl SK3aMEHAMOHHBIX paboT i mposeaenus 1'B3-9 no
MaTeMaTHKe.

Cnenyer uMeTh B BHIY, YTO OOpasilbl MpeJHA3HAUCHbI IS TOTO, YTOOBI JaTh
BO3MOXKHOCTh COCTaBUTh TMPEJCTaBICHUE O CTPYKType Oyayliell SK3aMeHaIOHHOM
paboThl, uncie, GopMe U YpOBHE CIOKHOCTU 33JaHUI, U HE OTPa)KaeT BCEX DJIEMEHTOB
COZIEpKaHusi, KOTOpble OyayT HMPOBEPSITHCS C MOMOIIBIO BAPHAHTOB SK3aMEHALIMOHHON
paboTHI.

Oopaszey (A) IxK3amenayuonnozo sapuanma 013 nposeedenuss I'B3-9 no
Mamemamuke

Yacts 1

[E—

Pemmre ypaBaeHue: x> —3x—10=0.

+dc+4a
o

2. YopocTure BbhIpaKeHHE: +2).

2x+3>3x,

3. Pemmre cucteMy HEpaBEHCTB:
I1+2x<0.

4. Msu ynan ¢ 6ankoHa Ha 3eminto. ['paduk Ha pucyHKe MOKa3bIBaeT, Kak BO
BpeMsI MAJICHUSI MEHAJIACh BBICOTA Ms4a HaJl 3eMJICH.



h,M
Hcnone3ys rpaduk, OTBEThTE Ha BOIIPOCHI: 0 ¢
. 25
a) C Kako# BBICOTHI yIaJl Msiy?
0) CKOJIbKO BpEeMEHH Iaaai Ms4? 20
B) Kakoe paccrosHue nposieren Ms4 3a epBYyrO \
CEeKyHOY? 15 \
10 \
. \

5. Ha »sk3amene 20 OunertoB, Cepreil He Bblyumn 3 u3 Hux. Haiimute
BEPOATHOCTH TOTO, UTO €MY MOMAAETCS BEIyUYECHHBIN OHUIIET.

6. Tosap Ha pacnponaxe yueHwin Ha 30%, npu 3ToM oH ctai ctouts 700 p.
Ckomnbko pyOseit cTonI ToBap A0 pacripoiaxu’?

7. Haitnure Oonpmmii yron paBHOOenpeHHoi Tpaneuuu ABCD, ecnu
nuaro”anb AC obpa3yeT ¢ ocHoBaHueM AD 1 O0KOBOI CTOPOHOU AB yTiibl, paBHbBIC
25° u 40° COOTBETCTBEHHO.

B C

40°

AL 25° D

Yactp 2

8. Pacnonioxute yncia B MOPSAKE BO3paCTaHUS: %\/5 ; 4'1/3—12 wl.

3

1 7 5
9. Pemmurte ypaBHEHHE: + = :
x+6 x-3 x-6

10. OnuH U3 KaTeToB NPSAMOYTOJBLHOI'O TPEYroJIbHUKA Ha 2 cM OoJblie

2 N
Ipyroro, a ero miomaab Menbine 60 cm”. Kakyroo JIuHYy MOXET UMETh OOJbIINN
Karer?



Oopaszey (K) rx3amenayuonnozo eapuanma oaa nposedenusn I'B3-9 no
mamemamuxe (0aa ooyuarouuxcsa ¢ OB3)

1. Pemmre ypaBHeHue: 4x” +20x=0.

2. Ynopoctute BhIpaKeHHE: -

3. Boramcimuare: (10°) -1007.

4. Omuo w3 umcen 5, 7, 11, /14 oTMeueHO HA YHCIOBOM MPSIMOMH,
n300paxeHHOM Ha pucyHke, Toukou A. Kakoe 3To uncio?

.

o 7.5
5. HaI/II[I/ITC 3HAUYCHHUC BbIPAKCHUSA ﬁ .

6. I'paduk, mM300pakeHHBIH HA PHUCYHKE, IMOKa3bIBACT, KaK MEHSJIACh B
TEYEHHUE CYTOK TemIeparypa Bo3ayxa. [1o ropu3oHTanmm yka3biBaeTCs BpeMs CYTOK,
M0 BEpTUKAM — 3HAUCHUE Temmeparypbl B rpanycax Llembcus. Kakoma Obina
HanOoJbIIas TEMIIepaTypa B TCUEHUE ITUX CYTOK?

-9
11 \
t,c 13 f—\
-15 f \
17 / \
18 \1‘ f! \\\
-21
23 \Z ~
-25

0:00 &:00 12:00 18:00 0:00

7. B nbpkHBIX TOHKax ywactByloT 11 cnoprcmenoB u3 Poccum, 6
cnoprcMenoB u3 Hopeerun u 3 cnoprcmena u3 IlBernuu. [lopsimok, B KoTOpom
CIIOPTCMEHBI CTapTYIOT, ompeaensercs xpeoueM. Haliqute BeposSTHOCTh TOTO, UTO
nepBbIM Oy/IeT cTapToBaTh ciopTcMeH u3 Hopseruu.

8. Kodelinuk, koropsiii croun 900 py6uneit, npogaércs ¢ 10-mpoiieHTHON
ckusiKoi. CKOJIBKO CTOUT KO(EHWHUK CO CKUIKOM?

9. Crygenrt IlerpoB Bbie3xkaeT u3 Hapo-domuHcka B MOCKBY Ha 3aHATHS B
yHuBepcuTeT. 3aHsATHs HaumHatoTcs B 9:00. B Tabmmue mpuBeneHo pacmnucaHue
YTPEHHHUX d3JIeKTporoe3noB oT cranuuu Hapa no Kuesckoro Bok3ana B Mockse B
HEKOTOPOM HMHTEPBAJIE BPEMEHHU.



Omnpasnenue om Ilpubvimue na Kuesckuii
cm. Hapa 80K3al
6:35 7:59
7:05 8:15
7:28 8:30
7:34 8:57

IIyte OT BOK3anma 110 yHuBepcutTera 3aHuMaeT 40 MHHYT. YKaXuTe BpeMs
OTIpaBiIcHUA OT craHuuu Hapa camMoro mosgHero M3 3JIEKTPOINOE3[0B, KOTOPBIE
MIOAXOIAT CTYAECHTY.

10. Haiimute yron ABC paBHoOenpeHHoil Tpaneuun ABCD, eciu
aunaroHanib AC oOpasyer ¢ ocHoBanueM AD u OGokoBoi ctopoHoil CD yribl,
paBHbie 30° u 80° COOTBETCTBEHHO.

B C
80°

30°

1.1.1. OuenuBaHme pe3yabTaToB 3k3aMeHa 'BI-9 mo maremaruke
(muceMeHHast popma)

B TIlopsake T'HMA-9 onpenenensl ciaeayromue MNOAXOAbl K OLEHKE
AK3aMEHAlMOHHBIX padoT B hopme 'BD-9:

«JK3aMEHallMOHHbIE ~ pabdOThl  MPOBEpAIOTCS  AByMs  skcrepramu. [lo
pe3yibTaTaM MNPOBEPKHU SKCIEPTHl HE3aBUCUMO JIPYT OT JApPYyra BBICTABISAIOT Oauibl 3a
KOKIbI OTBET Ha 3aJaHus DSK3aMEHAIIMOHHOW paboThl. Pe3ynbTarbl Ka)moro
OLICHMBAHUS BHOCATCS B MPOTOKOJIbI IPOBEPKU NPEAMETHBIMU KOMHUCCHUSIMH, KOTOPBIE
nocne 3anonHeHus nepepatorcss B PLIOU nmns nanpHeitmedr oOpaGoTtku. B cimyuae
CYUIECTBEHHOT'O pAcXOXJEHHs B Oaax, BBICTABICHHBIX JBYMs JKCIEPTaMH,
Ha3Ha4yaeTcsl TpeThbs NMpoBepka. CyIIeCTBEHHOE pacX0XkKICHUE B Oaiax onpeaesneHo B
KPUTEPUAX OLIEHUBAHUS MO COOTBETCTBYIOIIEMY yU€OHOMY MPEAMETY.

Tperuit 3KcrepT Ha3HA4YAECTCA MPEACENATENIEM NIPEIMETHON KOMUCCUU U3 YUCIa
HKCIIEPTOB, paHee HE MPOBEPSBIINX IK3aMEHAIIMOHHYIO padoTy.

Tperbemy sKkcnepTy npefocTaBisieTcs uHQopManus o 0ajuiax, BhICTABICHHBIX
AKCIIEpTaMHU, paHee MPOBEPSABIIMMH SK3aMEHAIIMOHHYIO paboTy 00ydYaromerocs.
bamibl, BBICTABIEHHBIE TPETBUM DJKCIEPTOM, SABISIOTCS OKOHYATEIbHBIMU.» (1. 48
ITopsnka 'NA-9).



«[TomyueHHbIe pe3yabTaThl B IEPBUYHBIX Oauiax (cymma OajijioB 3a MPaBUILHO
BHITIOJTHEHHBIE  3aJlaHusl  dK3aMeHalmoHHOW  pabotel) PIIOM mepeBoautr B
nATHOAIIIEHYIO CUCTEMY olleHuBaHus» (11. 52 [lopsiaka ['T1A-9).

«Pesynprarel  'MA mnpusHarTCS yOOBIETBOPUTEIBHBIMH B CiIy4yae, €CIH
oOyyaromuiicss mo o00s3aTeIbHBIM Yy4e€OHBIM TIpeAMeTaM HaOpaJl MUHHUMAaIbHOE
KOJIMYECTBO OalJIOB, ONPENEICHHOE OpPraHOM MCIHOJHUTENbHON BIACTH CyObEKTa
Poccuiickoit deaeparuu, OCyIIECTBISIONIMM TOCYJAPCTBEHHOE ympaBjeHue B chepe
oOpasoBaHusi, yupeauTesem, 3arpanyapexaeauem» (. 60 [Mopsaka TMA-9).

B nmononneHue k mepedyncieHHBIM BhIe TpeOoBaHusiM [lopsinka ompemeneHb
CJIeYIONTME TTOAXOIBI K OIIEHKE dK3aMEHAIIMOHHBIX PabOT 10 MaTeMaTHKE:

3a Ka)XJ10€ BEPHO BHITTOJTHEHHOE 33/IaHUE BBHICTABIIACTCS | IEpBUYHBIN Oal;

3aJlaHW€ CYMWTACTCS BBITIOJHEHHBIM BEPHO, €CIM BBIMYCKHUK BBIOpas
MPAaBWIbHBIA MyTh PEUICHUS, U3 MUCbMEHHOW 3aluCU PELICHUs] MOHSATEH XOJ €ro
PACCYXIEHUM, [IOJYUYEH BEPHBIA OTBET;

€CJIM IO pe3yJIbTaTaM MPOBEPKH SK3aMEHALIMOHHON paboThl ABYMsI SKCIIEPTAMHU
MOJIYYeHBbl CYMMBI, pacXojsiUecss Ha JBa WM Oojiee MEepBUYHBIX OamioB, TO TO
3aJlaHUsIM, B KOTOPBIX OOHApYXEHBbI PACXOKICHMs, HA3HAYAETCS TPEThA MPOBEPKA; B
OPYTUX CIIy4yasX pACXOXKIEHUS OLEHKH, BBICTABJICHHOM JBYMS OJKCIEPTAMH,
OKOHYATENbHOUN cunuTaeTcs 00jiee BHICOKAs OICHKA;

PEKOMEHJIyeTCsl Clieytollas MIKaJa NnepeBoJa CyMMbl MEPBUYHBIX OasioB 3a
BBITIOJIHEHHBIE 3adanuss [BD-9 mo wMaremarnke B TSATHOAUIBHYIO CHCTEMY
OLICHUBAHMS:

OTMeTKA N0 NATHOAIIHLHOM «2» «3» «4» «5»
cHCTEeMe OLICHUBAHUSA

IlepBuuHbIi 0aaa 0-2 3-6 7-8 9-10

PesynbpraTel  roCcyZapCTBEHHOM  WTOrOBOM  aTTECTallMM  [PU3HAKOTCS
YAOBIECTBOPUTEIBHBIMU B CJIy4dac, €CIU BBIIYCKHUK IIPU cAaye IOCyAapCTBEHHOIO
BBIIIYCKHOI'O  JK3aM€Ha [0  MAaTreMaTuKe  IOJy4Yud  OTMETKY HE  HUXKE
YAOBJIETBOPUTEIBHOM («TpU»).

1.2. OcobennocTn 3x3amMeHannoHHOM padoTel I'BI-9 no maremarTunke (ycTHas
opma)

[Tpu pa3paboTke SK3aMEHAIMOHHOM MOZENN COOII0anach MPEeeMCTBEHHOCTD C
TPaJULMOHHBIMU YCTHBIMH 3K3aMEHaMH 10 MaTeMaThKe [Uisi OO0yYarommxcs IO
oOpaszoBaTeNnbHBIM TMpPOrpaMMaM OCHOBHOTO oOmiero oOpaszoBanms. OOpasenn
’K3aMEeHalMOHHOTrOo Ouiera s npoBeneHus ['BD-9 no matemaruke B ycTHOU dopme
MPE/ICTaBICH HUXKE.

Ha sk3amene npoBepsieTcs cpOpMHUPOBAHHOCTD MPEACTABICHUI BBITYCKHUKOB O
MaTeMaTHKE KaK YHHBEpPCAJIbHOM f3bIKE HAyKH, 00 HJEAX U METOJaX MaTeMAaTHKH,
OBJIAJICHUE MATEMAaTHUYECKUMU 3HAaHUSAMM UM YMEHMSIMH, COOTBETCTBYIOLIMMU
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®denepaibHOMY KOMIIOHEHTY TOCYIAapCTBEHHOIO CTaHAapTa oO0miero oOpa3oBaHUs
(ITpuka3z Muno6pazoBanus Poccun ot 05.03.2004 r. Ne1089), pazButre 10ru4ecKoro
MBIILJIEHUS, TPOCTPAHCTBEHHOTO BOOOPAXKEHUS, AITOPUTMHUYECKON KYJIbTYPHI.

Jns nposenenus ['BD-9 mo marematuke B yCTHOM ¢opme pa3paboTaHbl
BapuaHThl OUJIETOB, BKIIIOYAIONIME B ce0s 3aJaHusl KaK MO Kypcy ajlreOpbl, Tak U 1O
Kypcy reoMerpuu. buierbl npeaHa3HauyeHbl M JUIsl TE€X BBIMYCKHUKOB, KOTOpPbIE
OCBaMBaJIM IPOrpaMMy B paMKax JIByX MpPEIMETOB, U AJI T€X, KTO U3y4aJl MATEMaTUKY
B PaMKaX MHTEIPUPOBAHHOTO Kypca.

buners! BKIIOYAKOT 5 3aaHuil: TEOpETUYECKAs YacTh — JIBA 33JaHUs 110 TEOMETPHH,
MpaKTUYECKasi 4acTh — OJTHO 33/IaHKE TI0 apU(PMETHKE U JIBa 3a/IaHHA N0 aredpe. 3aaaHust
SBIISIIOTCS  CTAHJAPTHBIMUA I Kypca MaTeMaTUKM OCHOBHOW IIKOJbL.. Bce oHu
MPEANOJIATal0T YCTHOE HU3JIOKEHUE PEIICHUS], JEMOHCTPUPYIOIIETO YMEHHE BBITYCKHUKA
MaTeMaTUYeCKH TPAMOTHO M3JIaraTh XOJI PEIICHHUsI, TPUBOIS MPU ITOM HEOOXOAUMBIC
NOSICHEHUSI U 00OCHOBAHUSI.

Crpyktypa ouiera OTBEYAET Eeu OCTPOEHUS CUCTEMBI
muddepeHupoBaHHOr0 o0ydeHUss B coBpeMeHHou mikoisie. Juddepenunanms
oOydeHHsl HalpaBjeHa Ha pelIeHHe ABYX 3ajad: (OpMUPOBAHHUS Yy BCEX YyHalIUXCS
0a30BOil MaTeMaTHYeCKOW MOATOTOBKH, COCTaBIAIONIEH (DYHKIIMOHAIBHYIO OCHOBY
oOmero oOpa3oBaHMsi, W  CO3JaHUsl I 4YacTH  IUKOJbHUKOB  YCIIOBHIA,
CIIOCOOCTBYIOLIUX MOJYYEHUIO MOJATOTOBKH 00Jiee BBICOKOTO YPOBHSI.

3amaHusl B MPaKTUYECKOW YaCTH SK3aMEHAIIMOHHBIX OMJIeTaX PacHoOJIOKEHBI 1O
HapaCTaHUIO CIOXHOCTU. 3amaHuss 3 W 4 COOTBETCTBYIOT YPOBHIO 0a30BOM
MaTEeMaTHYeCKON MOArOTOBKM, CpeOd HHUX OJHO 3aJaHHe MO apu(METHKEe U OJHO
3ajaHue mo anredpe. 3amanue S5 (MO Kypcy anredOpbl) COOTBETCTBYIOT YPOBHIO
MOBBIIIEHHON MOATOTOBKH.

TeopeTnueckue BOMPOCH OMIETOB OXBAThIBAIOT OCHOBHBIE OJIOKH COJEpP>KaHUS
Kypca reoMerpuu 7-9-x kiaccoB: «lIpu3Haku paBeHCTBa TPEyroJbHUKOB», «CymMa
YIJI0B TpEyrojbHUKa», «I[pru3Haku mo1oous TpeyroabHUKOB», «CBOWCTBA U MPU3HAKU
PaBHOOEAPEHHOTO TpEeyroyibHUKa», «CBONHCTBAa MPAMOYTOJBHBIX TPEYTrOJIbHUKOBY,
«CBOMCTBAa YETHIPEXYTOJbHUKOB», UTO OOECHEYMBAET JIOCTATOYHYIO IOJHOTY
OPOBEPKH  OBJIAJICHUA  COAEp)KaHHEeM  Kypca  (TEOpETUYECKHE  BOIPOCHI
AK3aMEHAllMOHHBIX OwmietoB naHbl B [lpunoxkenun 2). BrnaneHue BbIMTYyCKHHUKaMU
MaTepUaJioM AJTUX TEM Ha YpPOBHE 0O0s3aTeIbHOM MOATOTOBKM OOECleyuBaeT
YCHEIHOCTh 00YUYEeHHsI B CTapIlel HIKOJIE.

B nmepBom Bompoce sK3aMEHAIIMOHHOTO OuieTa OT K3aMEHYyeMOro Tpedyercs
BOCIPOM3BECTH OMNpPEACNICHUE TIeOMETPUYEeCKOM (GUrypsl WId KOHQUTYpaluH,
(GhOpMYTUPOBKY TEOPEMBI, CBI3AHHOW C €€ CBOMCTBAMH WJIM NIPU3HAKAMU (JJOKA3hIBAThH
TeopeMy HeE TpeOyeTcs), MPHUBECTH HEOOXOAUMBIE WILTIOCTPUPYIONINE MPUMEPHIL.
YMeHne NoKa3blBaTh U3YUYEHHBIE B KypC€ CBOICTBA WIIM MPU3HAKU I€OMETPUYECKUX
¢duryp, cpopMynMpoOBaHHbIE B  BHJIE€ TEOpEM, DK3aMEHYEMbId  JIOJDKEH
IPOJEMOHCTPUPOBATh NMPU OTBETE Ha BTOpOM Bompoc Owmiera. (POpMyIUPOBKU U
JI0Ka3aTeNIbCTBa, BOCHPOU3BOAMMBIE HIK3aMEHYEMbIM, MOTYT pa3jnyarbCi B
3aBUCUMOCTH OT y4€OHHKOB, M0 KOTOPBIM 3K3aMEHyeMblid 0Oydasics U TOTOBUJICA K
AK3aMEHY).
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Hwxke mnpuBomsTCs mepeyHu TEOPETUYECKUX BOMPOCOB IK3AMEHAITMOHHBIX
OWJIETOB.
IlepBble BONPOCHI IK3aMeHAINMOHHBIX OWJIETOB

1. [lapannenbHble  mOpsMble; CBOWCTBO  YIioB, OOpa30BaHHBIX MpU
NEPECECUEHNH MMAPAIIIENBHBIX MPAMBIX CEKYILEH.

2. PaBHOOEpEeHHBI TPEYroJIbHUK; CBOWCTBO YIJIOB TP OCHOBAaHUU
PaBHOOEIPEHHOTO TPEYTOJbHUKA.

3. Bricota, OGuccekTpuca U MenuMaHa TPEYrojbHHKA; CBOMCTBA MeEIUaHBbI,
OMCCEKTPHUCHI, BEICOTHI PaBHOOEAPEHHOTO TPEYTOJIbHUKA, TPOBEACHHBIX K OCHOBAHHIO.

4. [Ipu3HaKu paBeHCTBA TPEYTOJIbHHUKOB.

3. [Tapamenorpamm; CBOMCTBA M MPU3HAK [MapajuieIorpaMma.

6. [IpsiMmoyTONBbHUK, KBaApaT, poMO; UX CBOWCTBA.

7. Tpameuwmsi; paBHOOenpeHHas (paBHOOOKAs) Tpamelus; CpeaHss JTUHUS
Tpareuuu 1 €€ CBOMCTBA.

8. [IpsAMOYTOJIbHBINM TPEYTOJIbHHUK; CBOKCTBO PSIMOYTOJILHOTO
TPEYroJIbHUKA, OJIUH U3 YIJIOB KOTOporo paseH 30°.

0. Teopema cuHycOB; TIpuMep €€ NPUMEHEHUS Uil  pelleHUus
TPEYTrOJIbHUKOB.

10. Teopema KOCHMHYCOB; MpUMEp €€ MPUMEHEHUs Ui  PELICHUS
TPEYTrOJIbHUKOB.

11.  Teopemspl O BHIMCAHHOM ¥ OIIMCAHHOW OKPYKHOCTSIX TPEYTOJIbHUKA.

12.  KocuHyc ocTporo yria NpsMOYTOJIBHOTO TPEYroJIbHUKA; MPUMEp €ro
NPUMEHEHUS TP PEUICHUU MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

13. Cunyc ocTporo yria MpsSIMOYTOJIbHOIO TPEYTroJdbHUKA; NpPHUMEpP €ro
OPUMEHEHUS TPU PEUICHUU NPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

14.  TlpusHaku mogo0ust TPEYroabHUKOB.

15. OxpyXHOCTb, TpagycHas Mepa AYTd OKPY>KHOCTH; LIEHTPAJIbHBIA YIOJ,
BIIMCAHHBIN yTOJI; TEOpEMa O BIIMCAHHOM YTJIE.

Bropbie BOpPOCHI 3K3aMeHANMOHHBIX OMJICTOB

1. IlpusHaky mnapaIIEnbHOCTH MNPAMBIX (ToKa3aTenbCTBO  OJHOIO M3
IIPU3HAKOB).

2. CgoiicTBa  MeAWaHbl, OWCCEKTPUCHI,  BBICOTHI  PABHOOEIPEHHOTO
TPEYTOJIbHUKA, TPOBEIEHHBIX K OCHOBAHMIO (JI0KA3aTEIHCTBO OJHOTO M3 CBOMCTB).

3. Teopema 0 CyMMe€ YIJIOB TPEYTOJIbHUKA.
4. TeopeMa 0 cpelHEHN JTMHUM TPaNCLHH.

5. Teopema Iludaropa.
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B coorBerctBUM cOo cnenmmuUKON MaTeMaTUKH OBIAJCHUE TEOPETUIECKUMU
NOJOXKEHUSIMH Kypca alreOpbl MPOBEPSETCsSl OMOCPEOBAHHO Yepe3 MPOBEPKY YMEHHUS
pelarb 337a4d. 3a/1aHusi, BKIIOUYEHHbIE B OMJIETHI, OTHOCATCS K CICAYIOIIMM pa3/esiam
Kypca: «Hucna v BeIYUCTEHUS» (MPOLICHTHI; PEIIeHNEe TEeKCTOBBIX 3a/1a4), «DyHKIIUN»,
«YpaBHEeHUsSIT W HEpaBEHCTBa». Bce 3amaHusl, WCHONb3yeMble I COCTaBJICHHUS
AK3aMEHAIIMOHHBIX BAPUAHTOB, COJIEPIKATCS B OTKPBITOM OaHke 3amanuii OI'3.

Huxe npuBoauTcs npuMep 3K3aMEeHAIIMOHHOTO OujleTa o MaTeMaTHKe.

Oopazey IK3amMeHauyuoOHHO020 Oulema no mamemamuKe

1. [IlpusHaku paBeHCTBA TPEYTrOJbHUKOB ((HOPMYTUPOBKH U  MPUMEP
IIPUMEHEHUS OAHOTO U3 PU3HAKOB).

2. Teopema Iludaropa (hopmynupoBka 1 10Ka3aTeIbCTBO).

x<8,
3. Jlana cucreMa HEpaBEHCTB Ha kakoM pucyHke H300pa)keHo

9-x<0.
MHO>KE€CTBO PELICHUHN 3TON CUCTEMBI?

9 e
1) cucrema He UMeEET pelIeHNI 3) & 9
4 - g -
2) 8 4) 9
4.  Ha nmarpaMme npencTaBiICHbl HEKOTOPHIE M3 KPYNMHEHIIMX IO IUIOIIAIN

TEPPUTOPHUU CTPAH MUDA.

—
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=
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[=]
=]
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&4& &g?‘ﬁ? 45@ ¥ C’&? {ﬁfb‘*’& «b‘ﬁﬂ& bﬁ&é&b Cﬁ}&

Bo ckonpko mpumepno pas minomanas CIIA 6ombme miomann Cynana? (OtBeT
OKPYTJIIUTE 10 LENbIX.)

5. Peuure ypasrenue x° + 4x> = 9x + 36.
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OueHka BbINOJHEHNS OT/IeIbHBIX 32IaHUI IK3aMEeHAIIMOHHOM PaboThI U
OLICHMBAHHUE Pe3yJIbTATOB JK3aMeHa

[Ipyu npoBepKe MaTEMATUYECKOM MTOATOTOBKHM BBITYCKHUKOB OLIEHUBAECTCS YPOBEHD,
Ha KOTOPOM c(hOPMUPOBAHBI CIICAYIOIINE YMEHUS:

BOCIIPOU3BOJUTH OMPEEICHUS T€OMETPUUECKUX OOBEKTOB, (POPMYIHPOBKU
TEOpEM U HUX JI0KAa3aTEeJNbCTBA, COIMPOBOXKIAs HX HEOOXOJUMBIMH UEpTEKaMU MU
PUCYHKAMU;

UCITI0JIb30BaTh U3YYEHHYIO MAaTEMaTHUYECKYIO0 TEPMUHOJIOTUIO U CUMBOJIUKY;

OPUBOJUTH TPHUMEPHl TEOMETPUUECKUX (PUTYp U KOHQUTYpalMii, MPUMEpPHI
NPUMEHEHUS N3YYEHHBIX CBOMCTB, (JAKTOB U METOJIOB;

OTBCYATh Ha BOIIPOCHI, CBA3AHHLIC C U3YYCHHBIMHU MAaTCMAaTHUUYCCKUMHU q)aKTaMI/I,
IMOHATHUAMMU N UX CBOﬁCTBaMH, C MCTOJaMHU pCIICHUA 3a1a4;

YCTKO, 'PaMOTHO, JIOTUYHO H3JIal'aTb CBOU MbICJIH;

BBIMIOJHATh apu(METHUYEeCKHe JeHCTBUS, cOoYeTas YCTHbIE W NHChbMEHHbBIE
IIPUEMBI;

BBIUMCIIATh 3HAUYEHUS YHUCIIOBBIX M OYKBEHHBIX BBIPXKEHUM, OCYILECTBIIAA
HEOOXOUMBbIE TIOJICTAHOBKY U NPeoOpa3oBaHMs;

YUTaTh FPpaUKH 3JI€MEHTAPHBIX (QYHKIIHII;

pelnaTh JIMHEWHbIE U KBAIPpAaTHbIC YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI.

ITpu oueHke 3K3aMEHAMOHHON PabOTHI MCIHOJB3YETCS MATUOAJUIbHAS ILIKaJIa.
PesynbraTel roCyJ1apCTBEHHON UTOTOBOM aTTecTaluu IIPU3HAIOTCSA
YOBJIETBOPUTENBHBIMU B CIy4ae, €CIU BBITYCKHUK NpH caade OI'D-9 mo matemartuke
ITOJIY4YHNJI OTMETKY HE HWKE YAOBIETBOPUTEIBHOM.

OueHuBaHue pe3ynbTaTa »SK3aME€Ha @0 MAaTE€MAaTUKE OCYIIECTBISIETCS B
COOTBETCTBUHM CO CJIEAYIOIINMU KPUTEPUAMM.

Kpurtepuu onieHKH BbINIOJHEHUS OTAEJIbHBIX 32/IaHUI IK3aMeHAIIMOHHOH PadoThI

Homep Kpurepuu ouieHKH BHINIOJTHEHUS 321aHUS baniabl
3aJlaHuA
OTBET »HK3aMEHYEMOr0 XapaKTepHU3yeTCs CMBICIOBOM 2
Ne 1 LEJIBHOCTBIO, PEYEBOM CBSI3HOCTHIO M IMOCIEI0BATEIbHOCTHIO
U310KCHUS:

JIOTUYECKHE OIIMOKH OTCYTCTBYIOT, IIOCJICAOBATCIbHOCTD
H3JI0KCHUS HEC HAPYILICHA,

Nmm:

JIOTyIIIeHa OJHA OIMMOKa / HETOYHOCTh, KOTOpas TOCIe
YTOYHSIOLIETO BOIIpOCa JK3aMeHaTopa UCIIpaBJICHA
AK3aMEHYEMbIM
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OTBeT DK3aMEHYEeMOr0 XapaKTepU3yeTcs CMBICIOBOM
IETBPHOCTHIO0, CBI3HOCTHIO M ITOCIIEI0OBATEIbHOCTHIO U3JI0KEHHUS,

HO JIOTYIICHA OJIHA OIMMOKA / HETOYHOCTh, KOTOPYIO TOCTE
YTOYHSIONIETO BOMPOCA IK3aMEHATOpA SK3aMEHYEMBI HE CyMeln
WCTIIPABHUTH

Hpyrue ciiy4au, HE COOTBETCTBYIOLIME YKA3aHHBIM BBIIIIE
KPUTEPUAM

Ne 2

OTBEeT 93K3aMEHYEMOI'0 XapaKTEPU3YETCS  CMBICIOBOM
LEJIbHOCTBIO, PEYEBOM CBSI3HOCTHIO M IMOCIEI0BATEIBHOCTHIO
U3I0KCHUS:

JIOTUYECKHE OIIMOKH OTCYTCTBYIOT, MOCJIE€IOBATEIIBHOCTD
M3JI0’KCHUS HE HApYUIEHA;

Nmm:

JOMyIlleHa ojHa omubOKa / HETOYHOCTb, KOTOpas IOCIe
YTOYHSIOLIETO BOIIpOCa AK3aMeHaTopa UCIIpaBJICHA
HK3aMEHYEMbIM

OTBeT 9K3aMEHYEMOT0  XapakTEpPHU3yeTCs  CMBICIOBOM
LEIbHOCTBIO, CBA3HOCTHIO M MOCIEA0BATEIbBHOCTHIO U3JI0KEHNUS,

HO JIOMYIIEHAa O/JHA OUIMOKa / HETOYHOCTh, KOTOPYIO MOCTe
YTOYHSIOIIETO BOIPOCAa IK3aMEHATOpPa HK3aMEHYEeMbIid HE CyMen
UCITPaBUTh

Hpyrue ciiy4au, HE COOTBETCTBYIOLIME YKA3aHHBIM BBIIIIE
KPUTEPUAM

Ne3

JlaH TOJTHOCTBIO BEPHBII OTBET: 3K3aMEHYEMbIM BBIOPAHBI
BCE BEPHbIC YTBEP)K/ICHUS, HEBEPHbIC YTBEPKICHHS HE BHIOPAHBI

JlaH 4acTUYHO BEPHBINA OTBET: HK3aMEHYEMbIM BHIOPAHBI HE
BCE BEPHbIC YTBEPXKIACHUS WM BBIOPAHO OJHO HEBEPHOE
YTBEPKICHUE

Hpyrue ciydyau, HE COOTBETCTBYIOIIME YKA3aHHBIM BBIIIEC
KPUTEPHUSIM

XoJ pelICHUsI BEPHBIN, TOJYYEH BEPHBIN OTBET

X0 penieHusl BEpHbIA, HO DK3aMEHYEMbIA JOMYCTHII OJHY
OIIMOKY BBIYMCIUTENBHOTO XapakTepa

— N

Hpyrue ciiydan, HE COOTBETCTBYIOLIUE YKa3aHHBIM BBIIIE
KpUTEPUSIM

Ne 5

X0 peuieHusi BEpHbIN, ITOJYyYEH BEPHBIM OTBET

X0 penieHusl BEpHbIA, HO DK3aMEHYEMbIA JOMYCTHII OJHY
OLIMOKY BBIYMCIUTENBHOIO XapakTepa

i |\

Hpyrue ciiy4au, HE COOTBETCTBYIOLIME YKA3aHHBIM BBIIIIE
KPUTEPUAM

MaxkcumanvHoe Konuuecmeo 0ann0e 3a 3K3ameuauuounbm ounem

10

PCKOMCHI[yeTC}I cicayromas 1mkKajaa InepeBoga CyMMBbI IIECPBUYHBIX OamioB 3a

BbINOJIHEHHbIE 3aaHusa ['BD-9 no martemartuke (yctHas ¢opma) B NATHOAUIBHYIO
CUCTEMY OLICHUBAHMUSI:
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OTMeTKA N0 NATHOALIILHOU «2» «3» «4» «5»
cUCTeMe OLlCHUBAHUSA

IlepBuuHbBIi 0aaa 0-3 4-6 7-8 9-10

2. IlpoBenenne 'NA-11 no maremaTuke B (popme I'BD (mucbMeHHAsi M yCTHasA
dhopmbI)
['BD nmns obywaronuxcst mo 00pa3oBaTEIbHBIM MPOTPAMMaM CPETHEr0 OO0IIeTro
obpazoBaHnus (nanee — ['BO-11) npoBoautcst B coorBeTcTBUM ¢ [Topsiakom [TA-11.
Kateropuu obyuarommuxcs, cnarommx ['MA-11 B popme 'BI-11, nepeuncieHs
B myHkTe 7 [lopsiaka TMA-11.
DK3aMEHaIlMOHHbIE MaTepHaibl COOTBETCTBYIOT denepasibHOMY KOMIIOHEHTY

rocyJIapCTBEHHOTO cTaHAapTta obmero ooOpa3oBanus ([Ipukaz MwuHoOpa3zoBaHUs
Poccuu ot 05.03.2004 r. Ne1089).

2.1. OcodenHOCTH 3K3aMeHANMOHHOI padoTsl ' BJ-11 mo maremaTuke
(mucbmMenHas popma)

Ha BblnosIHEHUE SK3aMEHALIMOHHOM paldoThl 1Mo MareMaTtuke naércs 3 yaca 55
MUHYT (235 munyt). B cootBercTBum ¢ Ilopsiakom I'MA-11 Ha 1,5 yaca MOXKeT OBITH
YBEJIMUEHO BpEMSI 3K3aMEHA «JJisi OOy4YarolIMXCs, BBIMYCKHUKOB MPOILUIBIX JIET C
OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBS, 00YUarOIINXCsl, BBIITYCKHUKOB MPOILIBIX
JEeT JAeTEeH-UHBAIMIOB M WHBAJIMIOB, a TaKXKe TeX, KTO 00ydajci MO COCTOSHUIO
3I0pOBbSI Ha JOMY, B OOpa30BaTelIbHBIX OPraHM3AlMSIX, B TOM YHUCJIE CAaHATOPHO-
KYPOPTHBIX, B KOTOPBIX MPOBOASTCS HEOOXOAUMEBIE JiedeOHbIe, peabUIUTAIIHOHHBIE U
03/I0POBUTEIIBHBIC MEPONIPUSITUS [Tl HY KTAIOLUXCS B TTUTETILHOM JICUEHUN».

[Ipy mnpoBegeHMM  dK3aME€HAa  JUIsI  YYaCTHUKOB C  OTPAaHUYEHHBIMH
BO3MOXKHOCTSIMU 370poBbst (cM. m. 37 m 40 Ilopsnka TMA-11) mpucyTcTBYIOT
ACCHCTEHTBI, OKa3bIBAIOIINE IK3AMEHYEMbIM HEOOXOAMMYIO TEXHHYECKYIO MOMOUIb C
YU4ETOM MX MHAUBUAYAJIbHBIX BO3MOYKHOCTEH: IOMOIIb B 3aHATHM pabOYEro MecTa,
HNEPEIBUKEHUH, CYpAOIIEPEBOIL.

Ha sk3ameHe nposepsiercs c(popMHUpPOBAHHOCTD MIPEICTABICHUH BBIITYCKHUKOB O
MaTeMaTUKE KaK YHUBEPCAJIBbHOM S3bIKE HayKd, 00 HIEAX M METOJaX MaTeMaTHKH,
OBJIAJICHUE  MaTeMaTHYECKUMM  3HAHUSAMM W YMEHUSMH,  OIpPEAEICHHBIMU
®denepalibHBIM KOMIIOHEHTOM T'OCYJapCTBEHHBIX CTAHJAPTOB OCHOBHOI'O OOILEro U
cpeaHero  (momHoro) — obmero  oOpa3zoBaHus, 0a30BBI  ypoBeHb  (IpUKa3
Muno6pazoBanusi Poccun ot 05.03.2004 Ne 1089 «O6 yrBepxkaeHuu (heaepaibHOTO
KOMIIOHEHTa TOCYIapCTBEHHBIX CTAaHIAPTOB HAYaJIbHOrO OOIEro, OCHOBHOTO OOILEro
U cpeaHero (moJHOro) oOIIero oOpa3oBaHUS»), YMEHHE MPUMEHATH MOJTYYCHHBIC
3HAHUS B MPAKTHYECKUX CHUTYyalUAX, & TAKKE Pa3BUTUE JIOTUYECKOIO MBIIUICHHUS,
MPOCTPAHCTBEHHOTO BOOOPAKEHUS, ANTOPUTMHUUYECKOM KYJIbTYpPHI.

Hua nposeaenus ['BD-11 mo wmaremaruke pa3paOOTaHbl  BapHaHTHI
HK3aMEHAIMOHHBIX Pa0OT (MapKUPOBAHBI OYKBOU «A»), BKJIIOYAIOLIUE B ce0s 3aJaHus

16




nmo kypcam «Aurebpa» u «['eomerpusi» (OCHOBHas mIKoJIa), «AJyreOpa W Hadaia
aHanu3a» u «['eomerpusi» (crapuias mkosa). ITu pabOThl MpeAHA3HAYEHBI U JIJIS TeX
BBIITYCKHUKOB, KOTOPbIE OCBAUBAJIM MPOTPAMMY B paMKax JIBYX MPEIMETOB, U JJIs TeX,
KTO M3y4aJl MaTeMaTWKy B paMKaX HHTErpUpOBaHHOTO Kypca. Huke mpencrasieHn
oOpas3ell SK3aMeHalMOHHOM paboThl O MaremMaTuke Jist npoBeaeHust [ BO-11.

[Tpu pazpaboTke 3K3aMEHAIIMOHHONW MOJENH COOII0AANach MPEEeMCTBEHHOCThD C
TPaJAUIIMOHHBIMUA M HOBBIMHU (pOpMaMH 3K3aMeHa MO MaTeMaTuKe JUisi 00ydarouuxcs
Mo 00pa3oBaTeIBLHBIM MPOTPAMMaM CPEIHETO 00Iero 00pa3oBaHuMsl.

B 2015 r. BnepBeie BBoauTCA Moaenb EI'D mo maremarnke 0a30BOro ypoOBHS,
KOTOpasi peIHa3Ha4YeHa JJIs TOCYJapCTBEHHON UTOrOBOM aTTECTAllMM BBITYCKHUKOB,
HE TUIAHUPYIOLUX MPOJOJDKEHHE 00pa3oBaHusi B NPOGEcCHsiX, MPeIbsSBISIOUINX
crenuaibHble TPeOOBAaHUS K YPOBHIO MaTEeMaTHYECKON MOATOTOBKH. DTO CBSA3AHO C
TEM, YTO B HACTOSIEE BPEMs CYIIECTBEHHO BO3pPACTaeT pojib OOLIeMAaTeMaTUYECKOM
MOJTOTOBKM B IMOBCEJHEBHOM >KM3HHM, B MaccoBbIX npodeccusix. ['ocyaapcTBeHHbIN
BBIIIYCKHOM 2K3aMEeH 10 MaTeMaThKe COOJI0JaeT MPEeMCTBEHHOCTh ¢ Moienbio EI'D, a
BCE 3a/JlaHMs, WUCIOJIb3yeMble [IJI1  COCTaBJICHUS SK3aMEHALIMOHHBIX BapHUAHTOB,
COOTBETCTBYIOT 3aJIaHUSIM OTKPBITOrO OaHKa 3aJaHUil €MHOTO TOCYJapCTBEHHOI'O
AK3aMEeHa M0 MaTeMaTHKe.

DK3aMeHaIMOHHBIM BapuaHT BKItovyaeT 10 3aganuit: oqHy 3agady no apudMeTuke,
JIBE 33[a4M [0 TEOPUU BEPOSITHOCTEN M CTATHCTHUKE, YETBIPE 33a4M 0 anreOpe U Hayajaam
aHaJIM3a, TPY 33Ja4d 10 TEOMETPHUH, CPEAN KOTOPBIX OJHA 3a]1a4a IO IJITAHUMETPUU U JIBE
3a7a4M 1Mo cTepeoMeTpur. 3amaur ¢ 1 Mo 9 COOTBETCTBYIOT 3a/laHUSIM 0a30BOM YacTH
EI'D npodunsHoro ypoBHs, 3amada 10 mpeacTaBmsieT co00il 0ONErYeHHBI BapUaHT
3aganus 17 sx3amena EI'D mpodunbHOTo ypoBHS.

3amanust SIBISIFOTCS CTaHAAPTHBIMU JUISl Kypca MaTeMaTUKy cTapiiued mkoibl. Bee
OHU OTHOCSTCS K 3aJaHUSIM C Pa3BEPHYTHIM OTBETOM M TPEOYIOT 3alKCH PEIICHUs,
JEMOHCTPUPYIOIIEH YMEHHUE BBITYCKHUKA MaTeMaTH4YeCKH TPaMOTHO H3JlaraTh XOJ
pelIeHus1, MPUBOJIS MIPU 3TOM HEOOXOAUMbIE MOSICHEHUSI 1 00OCHOBAHUS.

3amanus B 9SK3aMEHAIIMOHHBIX paboTax pacroJIOXKEHbl IO HApPACTAHUIO
CJIO)KHOCTH — OT OTHOCHUTENBHO MPOCTHIX A0 Oojee cioxHbiX. OHU He TpeOyroT
IPOMO3/IKMX BBIYMCICHUNA W HECTAHJAAPTHBIX YMO3aKIioueHWid. B cBoell COBOKYITHOCTH
BapUaHThl OXBATHIBAIOT BCE OJIOKU COJEPIKAHUS, TPAIUIIMOHHO MPEJCTABICHHBIE B KypCe
matematukd 10-11(12) kmaccoB, uTo obecneurBaeT JIOCTaTOYHYIO TMOJHOTY IPOBEPKHU
OBJAJICHUsI COofIep)aHueM Kypca. B cooTBercTBuM co cnenm@uKod Kypca MaTeMaTHUKd
OCHOBHOE€  BHUMAaHHME  yIEIIeTCd  IPOBEPKE  NPAKTUYECKOW  COCTaBILIOLIECH
MaTeMaTHYeCKOl TMOATOTOBKM  BBIMTYCKHHKOB, KOTJa OBJIQJCHHE TEOPETUYECKUMHU
MOJIOKEHUSMU [TPOBEPSETCS OMOCPEIOBAHHO YEPE3 NPOBEPKY YMEHUS PEIaTh 3a/1a4H.

Bmecte ¢ 95K3aMEHAlMOHHBIM BApUAHTOM YYAaCTHHKAaM SK3aMEHA BBIJIAIOTCS
cnpaBoyHble Marepuanbl (cMm. [Ipuoxkenne 2). IIpu BBINOMHEHMH 3K3aMEHALIMOHHOW
pabOThl JIOMYCKAETCSl HCMOJIb30BAHUE JIMHEHWKH, KCIIONB30BAHME KAIbKYJIATOpa HE
pazpelaercs.

[Ipu mpoBepke MaTeMaTHYECKOM MOArOTOBKM YYaCTHUKOB 3K3aMEHAa OLICHUBAETCS
ypOBEHb C(HOPMUPOBAHHOCTH CIIETYIOIINX YMEHHIA:
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BBIITOJIHATDH apI/ICbMeTI/I‘-IeCKI/Ie I[CﬁCTBH?I, codcTass YCTHBIC M IIMCbMCHHBIC
ITPHUECMBI; HaXOOWTb 3HAUCHHA  KOPH:A HaTypaHBHOﬁ CTCIICHHU, CTCIICHU C
palnOHAJIbHBIM IIOKA3aTCJIEM, JIOFapI/I(I)Ma;

NEPEeXOIUTh OT OAHOM (OPMBI 3amMUCH YKCET K JAPYroil, NpeAcTaBlsATh
JECATUUHYIO JpOoOb B BII€ OOBIKHOBEHHOH U B MPOCTEHIINX CIydasiX OOBIKHOBEHHYIO
B BHJE JECATUYHOM, MPOIEHTH — B BUAE APOOUM U ApoOb — B BHJE NPOILIEHTOB;
3aMyCchIBaTh OOJIBIIIME U MajIble YKCIIa C UCIIOIb30BAaHUEM LIeNbIX cTeneHeit uncna 10;

pemaTh TEKCTOBBIC 3aJa4yM, BKJIKOYas 3aJayd, CBS3AHHBIE C OTHOLIEHUEM W C
MPOMOPLHOHATIBHOCTBIO BEJIMYUH, IPOOSIMHU U MPOLIEHTAMU;

IPOBOJIUTH 1O U3BECTHBIM (hOpMyJiaM U TpaBUiIaM MpeoOpazoBaHusi OyKBEHHBIX
BBIPA)KEHUI, BKIIIOYAIOIINX CTEIIEHHU, PaJuKajbl, Jorapu(Mbl U TPUTOHOMETPUIECKUE
GbyHKIUY;

BBIUMCIIATh 3HAUYECHUS YHCIOBBIX U OYKBEHHBIX BBIPKEHUH, OCYIIECTBIISSA
HE0OXO0IMMbIE TIOJICTAHOBKH U MPE0Opa30BaHUS;

U3BJIEKaTh MH(OpMALMIO, TPEJCTABICHHYI0 B TaOJHIAX, Ha JHarpaMmmax,
rpadukax; COCTaBIATh TAOJIHUIIbI, CTPOUTH JUATPAMMBI U TpaduKu;

BBIYMCIIATH CPEIHUE 3HAYEHUS PE3YJIbTATOB U3MEPECHMI;
HAXOJHUTh BEPOSITHOCTH CIyYalHBIX COOBITUI B IPOCTEUIINX CIyYasix;

OTIpEICIATh, 3HAUYCHHWE (PYHKIMU 10 3HAYCHUIO apryMEHTa IPU Pa3TuIHBIX
criocob6ax 3agaHus PyHKIIUH;

OMHUCHIBaTh MO TrpaduKy IMOBEJEHUE W CBOMCTBA (PYHKIUH, HAXOIUTh IO
rpa@uky (QYHKIMM HaWOOJIbIIME U HAUMEHBUIME 3HAYEHHUs; HUCIONb3ys Tpaduku
(GyHKLMIA, periaTh ypaBHEHUS, IPOCTEHUIIINE CUCTEMbI YPAaBHEHMIA;

BBIUUCIISTH MPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIIHIA;

UCCJIeIOBATh B MPOCTEUIIUX ChydasxX (PYHKIUM HA MOHOTOHHOCTb, HAXOJAMTh
HauOOJbIINE U HAUMEHbIIUE 3HAYCHUS (PYHKIMI, CTPOUTh TpaUKd MHOTOUYJIEHOB C
HCIIOJb30BAaHUEM anmnapaTa MaTeMaTHYeCKOr0 aHAJIN3a;

pelaTh palnMoHaNbHbIE, MOKa3aTeIbHbIE U JIOTApU(PMUUYECKHE YPABHEHUS U
HEPaBEHCTBA, MIPOCTEHIINE UPPALMOHAIbHBIE U TPUTOHOMETPUUECKHUE YPABHEHMSI, UX
CUCTEMBI;

aHAJIM3UPOBATh B MPOCTEUIINX CIydasX B3aWMMHOE PaclojOXKeHHE OOBEKTOB B
IIPOCTPAHCTBE;

n300paxkaTb OCHOBHbIE MHOTOI'PAHHUKU U KPYTJblE€ T€Ja; BBIIOIHITH YEPTEKU
10 YCJIOBHUSIM 3a]1ay;

pemary IMIaHUMETPUUYECKHE MU CTEPEOMETPUUYECKHE 3aJaul Ha HaxXOXIACHHE
reOMETPUUYECKUX BEJIMYUH (JUIMH, YIJIOB, IUIOIIAJIEH, 00bEMOB);

UCIIOJIB30BaTh MPU PELICHUH CTEPEOMETPUYECKUX 3a7ad IUIAHUMETPHUYECKUE
(baKThl ¥ METOJIBI.

Hwxe npuBenén oOpaser 3x3aMeHalMOHHOM paboTsl st poBeaenus: I B3-11 no
MaTeMaTHKe.
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Oopazey (A) sxzamenayuonnozo eapuanma I'B3-11 no mamemamuke

1. Haiinute 3Hauenue BeipaxkeHus 1og,240 — log,3,75.

2. Ha xaxnaeie 1000 ynammodexk B CpelHEM NPUXOAUTCS 2 OpaKkOBaHHBIE.
KakoBa BeposITHOCTh KYIIUTh UCITPABHYIO JIAMIIOUKY ?

3. Haiinute cosa, ecnu sina=0,8 1 90° < ¢ < 180°.

4.  Typuctuueckas (QupmMa opraHuzyer TpEXTHEBHbIE  aBTOOYCHBIE
skcKypcud. CTOMMOCTh 3KCKYpPCHM Ui OJHOTO 4YenoBeka coctaBiser 2500 p.
I'pynnam npenocraBisitorcsa ckuiaku: rpymme ot 3 go 10 yemoBek — 5%, rpymre

6onee 10 yenoBek — 10%. CKoOIBKO 3aIUIATUT 32 IKCKYpCHIO rpynna u3 14 yenosek?

5. Haiigute nnomanps tpanemuun ABCD, u300pakEéHHOW Ha KIETYaTON
oymare. CTopoHa KJIETKH paBHa 1 cMm.

A D
6. Knuent xoder apeHa0BaTh aBTOMOOWJIb Ha CYTKH JUIS IIO€3JIKHU

npoTsok€HHOCTHIO 300 kM. B Tabnmiie mpuBeneHbl XapaKTEPUCTUKHA TPEX aBTOMOOWMIICH
U CTOMMOCTb UX apEH/IbI.

Pacxo0 monnusa, Apenonas niama,
Aemomobuns Tonnuso
2 Ha 100 km pyb. 3a 1 cymku
A Juzens 5 3700
HOE
b bensun 12 2600
B ['a3 15 2400

[Tomumo apeHabl KIMEHT 00s13aH OIUIATUTH TOIUIMBO JJIsi aBTOMOOWJIS Ha BCHO
noe3nky. llena nu3enpHOTO ToTuMBa — 19 pyOiieii 3a mutp, 6eH3uHa — 25 pyoOeit 3a
TP, Taza — 14 pyOueit 3a autp. Ckonbpko pyOJiell 3amiaTUT KIMEHT 3a apeHay U
TOTLIIMBO, €CITM BBIOEPET CaMblii JCIIEBbIN BapUaHT?

7. Halimute HauMeHbllee 3HaueHHWE (QYHKOMM y=x" —x’ —8x+4 Ha
otpeske [1;7].

8. B mpaBmibHOI u4eThIpEXYTonbHON nupaMuae 00koBoe pedpo paBHO 41,
CTOpOHA OCHOBAHHs paBHa 4042 . Haiinute 00bEM mupaMusbL.

0. OkoJio mapa, paguyc KOTOporo paBeH 3, omucaH uuiusiap. Haiinurte
TJI01a b OOKOBOM MOBEPXHOCTH IUITUHAPA.
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1-3x

> 0.

10. Pemurte HEpaBEHCTBO:

B 2015 r. nns rocynapcTBEHHOM MTOTOBOM aTTECTALIMU BBITYCKHUKOB, OCBOMBIIIMX
oOpa3oBaTebHbIE MPOrPpaMMBbl  CpeAHEro oOIero o0pa3oBaHUS B  CIEIUAIBHBIX
(KOpPPEKIIMOHHBIX)  00pa30BaTE€NbHBIX  OpPraHW3alusX Il OOydJalommxcsi ¢
OTPAaHMYEHHBIMA  BO3MOXHOCTSIMH  37I0pOBbSI,  pa3pabOTaHbl  CaMOCTOSITETIbHBIC
AK3aMEHAIlMOHHBIE MaTepualibl MO0 MareMaTuke Ais mnposeAeHuss ['BO-11. I'maBHoe
OTJIMYME OT JAHHOM SK3aMEHAIIMOHHON paboThl 3aKII0YAaeTCs B TOM, YTO BCE 3a/IaHM,
UCTIOJIb3YEMbIE JUISI COCTABJICHHUSI AK3aMEHAIMOHHBIX PabOT, COJEPKATCS B OTKPHITOM
6anke EI'D mo MmaTtemarrke 6a30BOro ypoBHSI.

DK3aMEHALIMOHHBIN BapuaHT (MapkupoBaH OykBou «K») Bkimouaer 10 3amanwmii: 18a
3a7aHusl 1o apudMeTHKe, JBa 3aJaHus MO TEOPUU BEPOSTHOCTEH M CTaTUCTHKE, IBa
3a7laHus 10 aredpe U HavyajiaM aHaju3a, 1Ba 33JaHus 10 TUIAHUMETPUU (OJTHO U3 HUX M3
paszzaena U3MEepPEHHsI TEOMETPUUECKHX BEJIMUKH), 1BA 3a/IaHUS 10 CTEPEOMETPHM.

OOpazel; BapuaHTa COOTBETCTBYIOIIEH S5K3aMEHAIIMOHHOW pabOThl MPUBOAUTCS
HIDKE.

[Ipy 1mpoBEepKE MAaTEMaTUYECKOW ITOATOTOBKM  BBITYCKHMKOB, OCBOMBIIMX
oOpa3oBaTebHbIE TMPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMsl B  CIELUAIBHBIX
(KOpPpPEeKIIMOHHBIX)  00pa30BaTE€NbHBIX  OpPraHW3alusX Uil OOydJalommxcsi ¢
OrPaHUYEHHBIMH BO3MOXHOCTSMHU 37I0POBbS, OLICHMBAE€TCS YPOBEHb, HA KOTOPOM
cOpMUPOBAHBI CIETYIOINE YMEHHSL:

BBIMIOJHATh apu(METHUYECKHe JEHCTBUS, COYeTas YCTHbIE W MHCbMEHHbBIE
MPUEMBI; HAXOJIWUTh 3HAYEHUS KOpPHA HAaTypalbHOM CTENEHU, CTENEHU C
paloHaIbHBIM IIOKa3aTeseM, Jorapupma;

NepexoAnuTh OT OJHOM (GOpMbl 3amUCH 4YHCell K JAPYrod, MpeACTaBIsTh
JECATUYHYIO JPpOOb B BHJI€ OOBIKHOBEHHON M B MPOCTEHIIMX CIIy4asiX OObIKHOBEHHYIO
B BHUJIEC JCCATUYHOM, MPOIEHTHl — B BUAE APOOM U IpoOb — B BHUJAE IPOLIEHTOB;
3aMyuChIBaTh OOJBIINE U MAJIbIE YUCIIA C UCTIOIB30BAHUEM LICJIBIX CTEIIEHEN JECATKH;

pelaTh TEKCTOBBIE 3aJlaud, BKJIIOYAsl 3a/1auyd, CBSA3AHHBIE C OTHOLIEHHWEM U C
IPOIOPLMOHATILHOCTBIO BETMYUH, IPOOSIMU U IPOIICHTAMU;

IPOBOJUTH 110 U3BECTHHIM (OPMYJIaM U MpaBuiIaM MpeoOpazoBaHusi OyKBEHHBIX
BBIPKEHUH, BKIIIOYAIOIIUX CTENEHH, PaJUKalbl, JOrapu@Mbl U TPUTOHOMETPUUYECKUE
byHKINH;

BBIYHCIIATh 3HAYEHUS YHUCJIOBBIX M OYKBEHHBIX BBIPQKEHHM, OCYILIECTBIISS
HEO0OXOIUMBIE MTOICTAHOBKU U MPeoOpa30BaHus;
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U3BJIEKaTh MH(OpMAILMIO, TPEJCTABICHHYI0 B TaOJHIAX, Ha JHarpaMmmax,
rpadukax; COCTaBJISITh TAOIUIbI, CTPOUTH IUArPAMMBI U TPpaQUKU;

BBIYUCIISITh CPETHUE 3HAUEHUS PE3YyJIbTaTOB U3MEPECHUI;
HAXOJIUTh BEPOSTHOCTH CITyYalHBIX COOBITUI B MPOCTEHIINX CIyYasx;

OnpeneNsiTh 3HadeHWe (YHKIMHA 1O 3HAYCHUIO apryMEHTa IPH Pa3IHYHbIX
croco6ax 3agaHust PyHKINU;

pelath palMoOHANIbHBIC, IOKa3aTelIbHble MU JIorapuMHUUYECKHUE YpPaBHEHUS U
HEPABEHCTBA, NPOCTEUIINE UPPAUUOHAIBHBIE U TPUTOHOMETPUUECKNE YPABHEHUS, UX
CHUCTEMBI;

aHAJIM3UPOBATh B MPOCTEUIINX CIIy4asiX B3aUMHOE PaCIOJIOKEHHE OOBEKTOB B
IPOCTPAHCTBE;

M300pakaTh OCHOBHBIE MHOTOTPAHHHWKHU W KPYTJIBIE T€Ja; BBITIOJHSATH YEPTEKHU
10 YCJIOBUSIM 3a/1ay;

pelIarh IUIAHUMETPUYECKHE W CTEPEOMETPUYECKUE 3aJa4d Ha HAXOXKJICHUE
T€OMETPUYECKUX BEJIMYHH (IJIHH, YTIIOB, TUIOMIAIeH, 00bEMOB);

MCIOJIb30BaTh IPU PELICHUU CTEPEOMETPUYECKUX 3a/ad IUIAHUMETPUYECKUE
(haKThl U1 METOJIBI.

Hwxe npuBenén obpasel 3k3aMeHaIIMOHHON paOoThl [t mpoBeaeHust IBD-11 1o
MaTeMaTuKe JJI1 00y4JarolIuXcsl, OCBOMBIIUX 00pa30oBaTelIbHbIC MTPOTPAMMbBI CPETHETO
00111ero o0pa3oBaHus MO MPOTpaMMe KOPPEKIIMOHHOTO O0yUYEeHUSI.

Oopa3sen (K) 3x3aMeHalIMOHHOT0 BapuaHTa Juis nposeaenns I'BI-11 mo
MartemaTuke (15 odoyuaromuxcs ¢ OB3)

1. Haiingure 3HaueHnEe BbIpaKEHUS %— L1 —%.
2. Ha xaxnaeie 1000 yjammodex B CpelHEM NPUXOAUTCS 2 OpaKoBaHHBIE.

KakoBa BeposITHOCTb KYIIUTh UCTIPABHYIO JITAMITOUKY ?

3. 14 BBIMYCKHUKOB IIIKOJBI COOMPAIOTCS YUYHUTHCS B TEXHUYECKHX BY3ax.
OHu coctaBisitoT 28% OT unciaa BCEX BBITYCKHUKOB. CKOJBKO B  IIKOJIE
BBIITYCKHUKOB?

4, HBan [IpoYuTal, 4TO Bpauu PCKOMCHAYIOT BBIIIMBATb B TCUCHHC JHS HC
MeHee 2 1 BOJBI. B Ttecuenne HCACIN OH BCJI IIOACYCTHI BBIIIUTON UM BOJAbI, a4 IIO
IMOJIYYCHHBIM JAHHBIM IIOCTPOUII JUATPAMMY.
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4.5
4.0
35 — T
3.0
2.5
2,01
1.5
1,0+
0,54

0.0 IIms Br Cp Yr IIT Cé Bc-

O6BEM BOIBL, 11

Cxomnpko JIMTPOB BOAbI B JICHb BbIIIMBAJI HBaH B CPpCIAHCM B TCUCHUC ATOM

Henenu?

7.

1 1

gz g4
Beruncnure: —-—.

93 9¢
1 —4-x
Havinnre kopeHb ypaBHEHUS (Zj =16.

Ha nmane YKa3aHO, 4TO IPpAMOYIrOJibHasd KOMHATa MMCCT ILIOIIAaAb 15,7

KB.M. TO4HBIC HN3MCPCHHUA IIOKA3aJId, YTO MIMPUHA KOMHATBLI paBHA 3,2 M, a JJINHa 5Mm.
Ha ckonbko KBaJI[paTHbIX MCTPOB ILIOIAJAb KOMHATBI OTIHMYACTCA OT 3HAYCHMHA,
YKa3aHHOT'O B iaHe?

8.

B tpaneuun ABCD AB = CD, £BDA = 40° u £BDC = 30°. Haitnute yrou

ABD. OtBert naiiTe B rpajiycax.

9.

/ :\\ \
/ ‘\\\\ \
/ N
A i

B mpaBunbHON 4eThIpEXYyroiapbHOM mupamuae 60koBoe pedpo paBHO 41,

CTOpOHA OCHOBAHHs paBHa 4042 . Haiinute 00bEM mupaMusbL.

10.

OxkoJio miapa, paguyc KOTOpOro paBeH 3, omnucad mwinHap. Haiinute

TJI01a s OOKOBOM MOBEPXHOCTH ITUITUHPA.
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2.1.1. OuenuBanue pe3yabTaToB dk3aMeHa 'BJ-11 no maremaTuke (mucbMeHHast
¢opma)

B Ilopanke TI'MA-11 ompenenensl cuenyromuye NOAXOAbI K OLEHKE
’K3aMEHALMOHHBIX paboT B popme 'BD-11.

[Tpu npoBenennn ['MA B popme ['BD ucnomns3yercs «narubanipHas cucteMa
oueHkm» (1. 52 [opsiaka 'TMA-11);

«2DK3aMeHallMOHHbIE PabOThl MPOXOJAT TIPOBEPKY JABYMSI IKCIEpTaMU»
(m. 60 IMopsinka 'TNA-11);

«ITo pe3ynbTaTaM mepBOil U BTOPOW MPOBEPOK DKCIEPTHI HE3ABUCUMO JIPYT OT
Jpyra BbICTABIISIOT OaJlibl 32 KKl OTBET HA 3aJlaHUs AK3aMEHAIMOHHOW padOThI
I'BO. Pe3ynprarbl KaXJOr0 OLICHUBAHUS BHOCATCS B MPOTOKOJ MPOBEPKHU
IPEAMETHBIMU KOMHCCHUSIMU HK3aMEHAI[MOHHBIX pabor oOyyJaronmxcsi»
(m. 61 Iopsaka ['MA-11);

«B crmydae cymiecTBeHHOTO pacxoKIeHHs B OaijiaxX, BBICTABICHHBIX JBYMS
HKCIIEPTaMHU, Ha3HAYaeTCsl TPeThs MpoBepka. CyIIECTBEHHOE pacXOoXkIeHHE B Oaiiax
OTIPE/ICNICHO B KPUTEPHSIX OLICHUBAHUS IO COOTBETCTBYIOUIEMY yU€OHOMY MPEIMETY.

OKcnepry,  OCYWIECTBISIIOIIEMY  TPETbIO  MPOBEPKY,  MPEAOCTaBIAECTCA
uHpopManus O Oamiax, BBICTABIECHHBIX OJKCIEPTaMU, pAaHEE MPOBEPABIINMU
sK3aMEHAIMOHHY0 paboTy» (1. 62 Ilopsaka [IA-11);

«Pacnpenenenue sk3aMmeHallMoHHbIX pador ['BD, pacyer oOKOHYATENbHBIX
0aJIJIOB dK3aMeHAlMOHHOM paboThl I'BD mpousBoauTes mpenacenaTeneM MmpeaMeTHON
KOMUCCUU U (PUKCHUpYyeTCs MTPOTOKOJIOM, KOTOphI 3arem mnepepaercs B ['OK»
(m. 63 Iopsinka TNA-11);

«Pesynpratel 'MA mnpusHarTCS yOOBIETBOPUTEIBHBIMH B ClIy4yae, €CIH
oOyuvaronuiicss 1o oO0s3aTesNbHBIM Y4e€OHBIM MpeAMeTamM npu crade <...> ['BD
MOJIyYrJI OTMETKH HE HIKE yIOBICTBOPUTENbHOM (Tpu O6ama)» (1. 74 Tlopsaka ['MA-
11).

B nomonnenue k mepeyucieHHbIM Bblle TpeboBanusM [lopsaka omnpeneneHs
CJIEIYIOIIKE MOIXO0/bI K OIIEHKE IK3aMEHALMOHHBIX pabOT MO MaTeMaTHKeE:

3a Ka)K70€ BEPHO BBIMOJIHEHHOE 3aJ]aHKE BHICTAaBIsIeTCs | mepBUYHBIN Oas;

3aJJaHUE€ CUMTAETCS BBIMOJHEHHBIM BEPHO, €CJIM BBIIYCKHUK BBIOpaAm
NPaBWIbHBIA NyTh PEMIEHUS, W3 NMUCbMEHHOW 3alMCU PEUIECHUs] MOHSATEH XOJ €ro
PACCYXIEHUM, [IOJYUYEH BEPHBIA OTBET;

€CJIM IO pe3yJIbTaTaM MPOBEPKH SK3aMEHALIMOHHON paboThl ABYMsI SKCIIEPTAMHU
MOJIYYEHBl CYMMBI, pacXojsiluecss Ha JBa WM Oojiee MEepPBUYHBIX OaioB, TO IO
3aJlaHUsIM, B KOTOPBIX OOHAPYKEHBI PACX0KICHMSI, HA3HAYACTCS TPEThsI MPOBEPKA;

23



B JPYIHX CIy4asX PacXO’KIEHUsS OLIEHKH, BBICTABJIIEHHOM NIBYMsI 3KCIEpPTaMH,
OKOHYATENbHOUN cunuTaercs 0oyiee BHICOKAs OICHKA;

PEKOMEHJIyeTCsl Clieytolias MKaJa NnepeBoJa CyMMbl MEPBUYHBIX OalsioB 3a
BbINOJIHEHHbIE 3aganuss ['BD-11 nmo warematnke B MSATHOAUIBHYIO CHCTEMY
OLICHUBAHUS:

OTMeTKA N0 NATHOAIIHLHOU «2» «3» «4>» «5»
cHCTEeMe OLICHUBAHUSA

IlepBuuHbIi 0asLI 0-3 4-6 7-8 9-10

2.2. OcobeHHOCTH IK3aMeHANTMOHHOM padoThl 'BD-11 no matemaTuke (ycTHast
(opma)

[Ipu pa3paboTke SK3aMEHAIIMOHHON MOJIENN COOI0AIach MPEEMCTBEHHOCTD C
TPAIUIMOHHBIMU YCTHBIMH SK3aMEHAMHU [0 MaTeMaTHKe i OOYyYaroIIuXcs IO
oOpaszoBarenbHBIM  TIpOorpaMMmaM  CcpeaHero oOmero  oOpazoBanus. OOpasenn
PK3aMeHalMOHHOTO Omiera juist mpoBeaeHus ['BD-11 mo maTemaruke B ycTHOM dopme
NIPEICTaBJICH HUXKE.

Ha sx3amene npoepsieTcsi chOPMUPOBAHHOCTH MPECTABICHUN BBIITYCKHUKOB O
MaTeMaTHKEe KaK YHHUBEPCAJIBHOM S3bIKE HAayKH, 00 HACSIX M METOJaX MaTEeMaTHKH,
OBJIaJICHNEC MaTEMaTUICCKIMH 3HAHUSIMHU H YMEHHUSIMH, COOTBETCTBYIOITUMH 0a30BOMY
ypoBHIO DenmeparbHOTO KOMIIOHEHTa TOCYIAapCTBEHHOTO CTaHIapTa OOIIero
obOpaszoBanmsi (mpuka3 MwunoOpaszoBaausi Poccum ot 05.03.2004 Ne 1089 «O6
YTBEPKIEHUH (e1epaTbHOr0 KOMIOHEHTA TOCYIapCTBEHHBIX CTAHIAPTOB HAYAIBHOTO
00111ero, OCHOBHOT'O OOIIETO W CPEIHETO (TIOITHOTO) OOIIETO 00pa30BaHU» ).

Hna npoenenus ['BO-11 B ycTHOM ¢opme mo marematuke pazpaboTaHbl
BapHaHTHl OWJIETOB, BKJIOYAIOIINE B ceOs 3alaHus KaK MO Kypcy aiareOpbl U Haval
aHaJM3, TaK U M0 KypCcy reOMeTpHH. brieTsl mpeTHa3HaA4YeHBI U /ISl TEX BBIITYCKHHUKOB,
KOTOPBIE OCBAWBAJM MPOTPAMMYy B paMKaxX JIByX MPEIAMETOB, W IS T€X, KTO M3ydal
MaTeMaTHKy B paMKaX UHTEIPUPOBAHHOTO Kypca.

buiieTbl BKITIOUAIOT 5 3aaHuid: TeOPETUIECKast 4acTh — OJHO 3aaHuUE TI0 TEOMETPUN
M OJTHO 33J[aHue 10 anreOpe W HavaJlaM aHallu3a, MPaKTHYeCKas 4acTh — OJTHO 3a/IaHKe TI0
reOMETpUM W JBa 33JaHUs M0 adreOpe W HavajiaM aHaum3a. 3aJaHus SBISIOTCS
CTaHIapTHBIMU U1 Kypca Matematrku 10-11-x kmaccoB. Bee oHM mpeammonaratoT ycTHoe
M3JI0KCHUE PEIICHUS, JIEMOHCTPUPYIOIIETO YMEHHE BBIMTYCKHUKA MaTeMaTUYECKU
IpPaMOTHO W3JIaraTh XOJ PEIICHHs, MPUBOJS MPU I3TOM HEOOXOTUMbIE TOSCHEHHS U
00OCHOBaHHUHI.

CtpykTypa Ounera OTBEYaeT e MOCTPOCHHS CUCTEMBI
audepeHIUPOBaHHOTO OOyueHusi B CcOBpeMeHHOW 1mkoje. Juddepenunanms
oOy4yeHHs HalpaBlieHa Ha peIIeHHE IBYX 3ajad: (OpMUPOBAHUS Y BCEX YYAIIHXCS
0a30BOIl MaTEeMaTUYECKOH MOJArOTOBKH, COCTABISIONICH (YHKIIMOHAIHHYIO OCHOBY
obmero oOpa3oBaHusi, W  CO3JaHUS IS YacTH  INKOJBHUKOB  YCIIOBHIA,
CIIOCOOCTBYIOITUX MOJIYYCHHUIO MMOATOTOBKH 00JIee BHICOKOTO YPOBHSI.
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3amaHusl B MPaKTUYECKOW YaCTH SK3aMEHAIIMOHHBIX OMJIETaX PacHOJIOKEHBI 10
HapacTaHUIO CJOXHOCTU. 3agaHusi 3 U 4 COOTBETCTBYIOT YPOBHIO 0a30BOH
MaTeMaTU4eCKOM IIOArOTOBKU, CpPEAU HUX OJHO 3aJaHuE II0 I€OMETPUU U OIHO
3aJ]laHue 0 Kypcy ainreOpsl M Havall aHaiau3a. 3ajaHue 5 (1o Kypcy anreOpbl U Havam
aHaJIM3a) COOTBETCTBYIOT YPOBHIO IIOBBIIIEHHON IIOJATOTOBKH.

ITepBble (T€OpeTMUECKUE) BONPOCHI OMJIETOB OXBATHIBAIOT OCHOBHBIE OJIOKH
colepKaHUsl Kypca crepeomeTpun: «llapamienbHOCTh MNPAMBIX U TIOCKOCTEN»,
«[lepneHIUKYISIPHOCTh MPSAMBIX M IJIOCKOCTENH», «MHOrorpaHHuku», «OO0beMbl
MHOTOTPaHHUKOB», «Tema BpameHus», «OO0BEMBI Te», YTO OOeCIeYnBacT
JNOCTAaTOYHYIO IIOJHOTY IIPOBEPKH OBJAJECHUA COAEP)KAHMEM Kypca. Btopeie
(TeopeTUYecKre) BOMPOCH OMIIETOB OTHOCSITCS K Kypcy aireOpbl M Havall aHaiau3a U
oxBaTbiBatOT Onoku: «KopHum u crenenm», «Jlorapudmer», «DyHkiun», «Hagama
MaTEMaTHYECKOr0 aHaln3a». TeopeTHYecKrue BOMPOCHI IK3aAMEHAIMOHHBIX OMIIETOB
naHbl HWKE. B TeopeTnueckoil 4acTu dK3aMEHAILMOHHOM padOThl OT 3K3aMEHYEMOI'O
TpeOyeTcsi  BOCIIPOM3BECTH  OINpeaeieHue, (QOpMYyJIUPOBKY TEOpEMbl M €€
J0Ka3aTeIbCTBO,  NPUBECTH  HEOOXOAMMBIE  WUIOCTPUPYIOLIME  IPUMEPBHI.
(PopMyIHPOBKY U 10KA3aTEIBCTBA MOTYT Pa3NyaThCsl B 3aBUCUMOCTH OT YU€OHUKOB,
10 KOTOPBIM K3aMEHYEMBbII 00y4aics U TOTOBUJICS K DK3aMEHY.)

IlepBble BONpPOCHI IK3aMEHALMOHHBIX OMJIETOB

1. B3anmHO€E pacnosiokeHue NMpsIMBIX B IIPOCTpaHCTBe. 1lapamiensusie npsMele.
CkperpBaronecs: npsiMble. YT0J MEXAY ABYMs IPSIMBIMU B IPOCTPAHCTBE.

2. [TapamiensHOCTh NPSIMOM U MIIOCKOCTH (ITPU3HAKU U CBOMCTBA).
3. I[lepneHAUKYISIPHOCT MPSMOM U INIOCKOCTH (MPU3HAKU U CBOMCTBA).

4. IleprieHIUKYJSp U HAKJIOHHASL. YTOJI MEXIY NMPSMOM U TUNIOCKOCThIO. Teopema
0 TpeX MepIEeHIUKYIIpax.

5. TlapaienbHOCTD ITIOCKOCTEH (MPU3HAKK U CBOMCTBA).
6. [lepneHAMKyASIPHOCTD MJIOCKOCTEN (ITPU3HAKH U CBOMCTBA).

7. PaccrosgHume OT TOYKM JO IUIOCKOCTH. PaccrossHue Mexay npsMou U
napajiyieIbHON €H MJIOCKOCThIO. PaccTosiHue MEX Ty apalieIbHbIMU IIJIOCKOCTSIMU.

8. Ilpusma, ee ocHoBaHus, OOKOBbIE peOpa, BbicoTa. [Ipsmas u mpaBuiibHasA
npu3Mbl. Dopmyna o0beMa MPU3MBI.

9. lNapamnenenunen. Kyo (ompenenenus, ceoiictBa pedep, rpaneii). Gopmyisl
o0beMa MpSMOYTOJILHOTO Mapaljiesienumnesaa, Kyoa.

10. CummeTpuu B KyoOe.

11. [Mupamua, ee ocHOBaHME, OOKOBEIE pedpa, BeicoTa. [IpaBuibHas mupamua.
DopMyITBI TIOMAIN TTOBEPXHOCTH U 00heMa MHUPAMHU/IBI.

12. IlpaBunabHBIE MHOTOTPAaHHUKH (TETPAdIP, KyO, OKTAdAP).

13. Hwmnnp, ero ocHoBaHWs, oOpasyromias, O0KOBas MOBEPXHOCTh, BBHICOTA.
dopMyJTbI TIIOIIAIN TOBEPXHOCTH U 00beMa ITUITUHIpA.
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14. Konyc, ero ocHoBaHue, oOpasyromias, OOKOBas MOBEPXHOCTh, BBICOTA.
@opMyIibl TIOLAAN TOBEPXHOCTH U 00beMa KOHYCa.

15. [lap u cdepa, ux ceuenus. Dopmyinsl ooObemMa 11apa u iom@au cepsl.
BTopsbie Bonpochl 3K3aMEeHAMOHHBIX OMJIETOB

1. IToHsiTHE O CTENEHNU C PALlMOHAJIBHBIM [TOKA3aTEJIEM.

2. JlecITUYHBIN U HATYpaJIbHBIN JOTapu(MBbI, YUCIIO €.

3. [lonsiTue yObIBaromen pyHKIMuU, npuMep, rpaduydeckas WILTIOCTPaALUS.

4. [lonsiThe Bo3pacTatomieit pyHkuuu, npuMep, rpaguueckas WLTIOCTpaIHs.

5. [lonsiTre 0 TOUKax MakcUMyMa (MUHUMYMa) (YHKIIUH, IpUMeEp, Tpadudeckas
WJUTIOCTPALIHSL.

6. JloctaTouHbIE YCIOBUS CYIIECTBOBAHUSA MaKCUMyMa (MUHUMYyMa) (DYHKIIHU.
7. [lonsitre yeTHOM QYHKIIUH, IPUMED, TpaduyecKast WILTIOCTPALIHSL.

8. IlonaTre HedyeTHOM (PyHKIIMU, IPUMED, UIUTIOCTpAIUs Ha rpaduke.

9. llonsATue nepuoauyeckon GyHKIMH, IPUMEP, WILTIOCTpaIUs Ha rpaduke.
10. IToHsiTHE TPOU3BOIHOM, €€ TEOMETPUUECKUM U (PUBHMUECKUN CMBICIL.

11. Jlorapudmuueckast GyHKIMs, €€ CBOMCTBA U IrpaduK.

12. ®ynknus y = sinx, ee cBoicTtBa M rpaduk. JlokazaTeabCTBO OJHOTO U3
CBOWCTB.

13. ®dyHKIMA y = COSX, €€ CBOMCTBA U Tpaduk.
14. ®yukIus y = tgx, ee cBocTBa U rpaduk.
15. Crenennast pyHKUHMsI, €€ CBOMCTBA U TpauK.

Tperem  BOmpoChl  (TEOMETPUYECKME  3aJaHMs  NPAKTUYECKOM  4acTu)
HK3aMEHALIMOHHON paboThl OTHOCATCA K pazaenam: «MHOTOrpaHHUKN», «OO0BEeMbI
MHOTOTPAaHHHUKOB», «Tena BpameHus», «OO0beMBbI Tel», a YETBEPThIC M TSATHIC
BONPOCHI (anreOpanueckue 3aJaHus MPaKTHYECKOM wacTh) — K paznmenam «Hawama
MaTeMaTUYecKOro  aHajiu3a», «YpPaBHEHHs M  HepaBeHCTBa» U «OCHOBBI
TPUTOHOMETPUN».

Howmep Bompoca Yactb Pa3pen kypca Yposenb
omiiera padoThI MaTeMaTHKH
1 Teopetnueckas | CrepeomeTpust -
2 Teopetnueckas | Anre6pa u Havajna aHaau3a | -
3 [Tpaktnueckas | Ctepeomerpust ba3zoBsiii
4 [TpakTnueckast | AnreOpa u Hauana aHanu3a | bazoBbiii
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5 [Ipaktuueckas | AnreOpa v Hayana aHanu3a | [loBbilieHHbIN

Hwxe mpuBoamTcst 0Opaselr 3k3aMEHAIIMOHHOTO OMJIETa TI0 MaTeMaTHKE.
Obpazey IK3aMEHAUUOHHO20 OUuIema no Mamemamuke

1. B3anMmHO€E pacnosiokeHue NMpsIMBIX B IIPOCTpaHCTBe. 1lapamiensubie npsMele.
CkpemuBarouecs: npsiMble. Yo MEXAY AByMs IPSIMBIMU B IPOCTPAHCTBE.

2. [lonsTue yobiBaroieit GyHKIMH, IPUMEp, Tpadudeckas WITIOCTPaLs.

3. IIpsIMOYTOJIBHUK, CTOPOHBI KOTOPOI'O PaBHBI 2 CM U 5 CM, BpAIllA€TCsl BOKPYT
MeHbI1Iel cTopoHbl. Haiinute 060beM Tesa BpalieHus..

4. Todyka OBUXKETCS TIO KOOPAWHATHOW MPSMOIM COTJIIACHO 3aKOHY x(1) =4t" —1,
rae x(t) — KoopaMHATa TOYKM B MOMEHT BpeMeHM f. HaiiiuTe CKOpOCTh TOYKH TIPH
r=2.

. . z
5. Haiigure HauMeHbIee 3HaYeHHE QYHKIUH y =443 sm(x—gj, eCIIH

[57: 97[}
xe|—;—|.
6 6

OueHka BbINOJHEHNs OT/IeJIbHBIX 3aJaHUI IK3aMeHAITMOHHOM PadoThI U
OlleHUBaHUE Pe3yJIbTAaTOB IK3aMeHa

[Ipyn npoBepKe MaTEMATUYECKOM MMOATOTOBKHM BBITYCKHUKOB OLIEHUBACTCS YPOBEHD,
Ha KOTOPOM C(hOPMUPOBAHBI CIICAYIOIINE YMEHUS:

BOCIIPOU3BOANTE OIIPCACICHUA MATCMATHUYCCKUX O6’I>CKTOB, q)OpMYJII/IpOBKI/I
TCOPEM H HUX [JO0KaA3aTCIILCTBA, COIPOBOXKAAA HX HCO6XOI[I/IMLIMI/I YCpTCIKAMU,
pPUCYHKaMH, CXEMaMMH;

HCIIOJb30BAaTh U3YUCHHYIO MATEMATHUUYCCKYIO TCPMUHOJIOIUIO 1 CUMBOJIUKY;

OPUBOJUTH TPHUMEPHl TEOMETPUUECKUX (PUTYp U KOHQUTYpalMid, MPUMEpPHI
MPUMEHEHHUS N3YYCHHBIX CBOMCTB, (JAKTOB U METOJIOB;

OTBCYATh Ha BOIIPOCHI, CBA3AHHLIC C U3YYCHHBIMHU MAaTCMAaTHUYCCKUMHU q)aKTaMI/I,
IMOHATHUAMMU N UX CBOﬁCTBaMH, C MCTOJaMHU pCIICHUA 3a1a4;

YCTKO, 'PaMOTHO, JIOTUYHO H3JIaI'aTb CBOU MbICJIH;

IPOBOAUTH 110 U3BECTHHIM (OPMYJIaM U MpaBuiIaM MpeoOpa3oBaHusi OYKBEHHBIX
BBIPKEHUH, BKIIIOUAIOIIUX CTENEHH, PaJuKalbl, JOrapu(Mbl U TPUTOHOMETPUUYECKUE
byHKINH;

UCCIIEIOBAaTh B MPOCTEUIIMX CilydasX (YHKIMH HA MOHOTOHHOCTb, HAaXOIMTb
HanOOJbIINE M HAMMEHbBIIINE 3HAUCHUS (PYHKIIHI;

peliaTh palnrdoOHaNIbHBIE, MOKa3aTelbHbIE M JIOTapu(PMHUUECKUE ypaBHEHUS U
HEPABEHCTBA, IPOCTEHIINE NPPALMOHAIBHBIE U TPUTOHOMETPUYECKUE YPABHEHHUS,

27




pelaTh CTEPEOMETPUUECKHE 3a7a4l Ha HAXOXKICHUE TEOMETPUUECKUX BEIUYUH
(I7IH, yTJIOB, TIOIIaAeH, 00BEMOB);

UCIIOJB30BaTh MPU PEIICHUH CTEPEOMETPUUYECKUX 3a7ay I[IAHUMETPUUYECKUE
(haKThl 1 METOJIBI;

IIPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHS B XO€ pELICHUS 3a/1a4.

ITpu oueHke 3K3aMEHAMOHHON PadOTHI MCIOJB3YETCS MATHOAJUIbHAS ILIKaJIa.
PesynpraTel rOCy1apCTBEHHOU UTOTOBOM aTTeCTAlUU IIPU3HAIOTCS
YAOBJIETBOPUTENBHBIMA B Cllydae, €CId BBIDYCKHUK npu cpade ['BO-11 mo
MAaTEMaTUKE MOJYYHJI OTMETKY HE HUKE yAOBJIETBOPUTEIBHOM.

OuneHuBaHue pe3ynbTaTa »SK3aME€Ha @0 MaTE€MAaTUKE OCYIIECTBISIETCS B
COOTBETCTBUHM CO CIECAYIOIINMU KPUTEPUIMM.

Kpurepuu onieHK# BbINOJHEHUS OTAEJbHBIX 32IaHUI IK3aMeHAIIMOHHOI PadoThI

Homep | Kpurepuu oueHKHU BBHINIOJHEHHS 321aHUS baniabl
3aJlaHuA
OTBET »HK3aMEHYEMOI0 XapaKTEPU3yeTCSd CMBICIOBOM 2
Nel LEJIbHOCTBIO, PEYEBOM CBS3HOCTHIO U MOCJIEA0BATEIHHOCTHIO
HU3J10KCHHUSA:

JIOTUYECKHE OIIMOKH OTCYTCTBYIOT, IIOCJICAOBATCIBbHOCTDH
M3JI0KCHUS HC HAPYHICHA,

Nnn:

JIOTyIlIeHa OJHA OmMOKa / HETOYHOCTh, KOTOpas MOcie
YTOYHSOILETO BOIIpOCa ’K3aMeHaTopa UCIIpaBJICHA
DK3aMEHYEMBIM

OTBET 9K3aMEHYEMOI'O  XapaKTEpU3YETCs  CMBICIOBOM |

IIEIbHOCTHIO, CBI3HOCTBIO M MOCJICIOBATEILHOCTHIO H3JIOKCHHS,
HO JIOMYIIEHAa OJHA OIMUOKa / HETOYHOCTh, KOTOPYIO MOCIIE
YTOYHSIOIIETO BOMIPOCA IK3aMEHATOpa SK3aMECHYEMBIH HE CyMel

HCTIPaBUTh
Jlpyrue ciy4yau, HE COOTBETCTBYIOIIUE YKAa3aHHBIM BBIIIE 0
KPUTEPUIM
Ne 2 OTBET 9K3aMEHYEMOI'O  XapaKTEpU3YETCS  CMBICIOBOM 2
[EIbHOCTBIO, PEYEBON CBSI3HOCTBIO M MOCIEIOBATEIHHOCTHIO
U3JIOKEHUS:

JIOTUYECKHE OIIMOKH OTCYTCTBYIOT, IIOCJICAOBATCILHOCTDH
M3JI0KCHUS HC HAPYHICHA,

WNnn:

JOMyIIEHa OJHAa OIMOKa / HETOYHOCTh, KOTOpas MOCie
YTOUHSIFOIIETO BOIIpOCa AK3aMeHaTopa HCIIpaBJICHA
AK3aMEHYEMbIM
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OTBET 9K3aMEHYEMOI'O  XapaKTEepU3YETCS  CMBICIOBOM |
LEIBHOCTBIO, CBA3HOCTBIO U IOCIIEA0BATEIBHOCTHIO H3JI0KEHUS,
HO JIOMYIEHAa OJHA OIIMOKa / HETOYHOCTh, KOTOPYIO MOCIIE
YTOUYHSIOIIETO BOIPOCA JK3aMEHATOPA IK3aMEHYEMBIM HE CyMell
UCIIPABUTH
[pyrue cirydau, He COOTBETCTBYIOIIHE YKa3aHHBIM BBIIIE 0
KpUTEPHUSIM
XoJ peuIeHusl BEPHbIN, ITOJYYEH BEPHBIN OTBET 2
XoJ peuieHus BEPHbIM, HO 3K3aMEHYEMbIN JIOMYCTUII OJIHY |
Ne 3 OLIMOKY BBIYMCIUTEIBHOTO XapakTepa
[pyrue cirydau, He COOTBETCTBYIOIIHME YKa3aHHBIM BBIIIE 0
KPUTEPUSIM
XO0J pelieHusl BEpHbIN, IT0Jy4YEH BEPHBIM OTBET 2
X0 pemeHusl BEPHbIA, HO 3K3aMEHYEMBIM JIOIYCTUII OIHY |
Ne 4 OLIMOKY BBIYMCIUTEIBHOIO XapakTepa
Jpyrue ciy4dau, HE COOTBETCTBYIOIIME YKa3aHHBIM BBIIIE 0
KpUTEPHUSIM
XO0J pelieHusi BEpHbIN, ITOJYyYEH BEPHBIM OTBET 2
XoJ peuieHus BEPHbIM, HO 3K3aMEHYEMbIN JIOMYCTHII OJIHY |
Ne 5 OLIMOKY BBIYMCIUTEIBHOTO XapakTepa
[pyrue cirydau, He COOTBETCTBYIOIIHE YKa3aHHBIM BBIIIE 0
KPUTEPUIM
Makcumanvnoe Koauuecmeo 041106 3a IK3IAMEHAUYUOHH LI Ounem 10

Pexomenayercsi crnemyromasi 1kajga MepeBoJa CyMMbl NMEPBUYHBIX OalIOB 3a

BhITIOJIHEHHBIE 3amanns [[BO-11 mo martematuke (yctHas ¢opma) B MSATHOAUTBHYIO
CUCTEMY OLICHUBAHUSA:

OTMeTKA M0 NATHOALIILHOU «2» «3» «4»
cUCTeMe OLCHUBAHUSA

«5»

IlepBuuHbIi 0asLI 0-3 4-6 7-8

9-10
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[puiaoxenne 1. CnpaBouHble MaTepuabl MO0 MaTeMATHKe I YYACTHHKOB
I'B2-9

AJIT'EBPA
o ®opmyJsia KOpHEW KBAIPATHOI'O YPAaBHEHUS:
X = _b;_r—\/ﬁ, rae D = b*— 4ac.
a

. 2
o Ecnu kBagpaTHbIN TpeX4iieH ax” + bx + ¢ UIMEET 1Ba KOPHS X| U X,
TO

2
ax"+ bx+c=alx—x)x - xy);
o 2 o
€CJIM KBaJAPATHBIA TPEXWICH ax” + bx + ¢ UMEET €AMHCTBEHHBIN KOPEHb X(, TO

ax*+bx+c= a(x — xo)z.

. DopMyJIbl COKPAILIEHHOTO YMHOKEHHUS
(a+b)’=a’+2ab+b"
(a—b)’=a’~2ab+b’

a’~b’=(a+b)(a-Db)

o dopmyna n-ro uiaeHa apupMeTuIecKoi mporpeccuu (a,), IepBbli 4eH
KOTOPOU paBeH a; U pa3HOCThb paBHAa d:  a,= a;+ d(n—1).

o ®opmyna cymMMbl NEPBBIX 7 YIEHOB apU(METUYECKOM IPOrpeccuu
g = (al +a, )n
" 2
o ®opMyna n-ro 4jieHa reomerpudeckoi nmporpeccuu (b,), IEPBBIA YiIEH

) n-1
KOTOPOH paBeH by, a 3HAMEHATENb paBeH q: b =b -q .

o @opmysia CyMMBl II€PBBIX 71 YJIEHOB TIE€OMETPUYECKOM IPOTPECCUU
" -1

Sn — (q %1 .
q-1
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Tabanna KBaapaToOB ABY3HAYHBIX YHCeJ

Eannunsi

0 1 2 3 4 5 6 7 8

100 | 121 | 144 | 169 | 196 | 225 | 256 | 289 | 324

361

400 | 441 | 484 | 529 | 576 | 625 | 676 | 729 | 784

841

900 | 961 | 1024 | 1089 | 1156 | 1225 | 1296 | 1369 | 1444

1521

1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304

2401

2500 | 2601 | 2704 | 2809 | 2916 | 3025 | 3136 | 3249 | 3364

3481

3600 | 3721 | 3844 | 3969 | 4096 | 4225 | 4356 | 4489 | 4624

JlecATKH

4761

4900 | 5041 | 5184 | 5329 | 5476 | 5625 | 5776 | 5929 | 6084

6241

6400 | 6561 | 6724 | 6889 | 7056 | 7225 | 7396 | 7569 | 7744

7921

O R A NN B W (-

8100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604

9801

I'EOMETPUA

o CyMMma yriioB BBIITYKJIOTO 1-yToJbHUKA paBHa 180° (n — 2).

o Panuyc r OKpy>KHOCTH, BOMCAaHHOW B NMPABWJIbHBIA TPEYTOJBHUK CO

CTOPOHOM a, paBEH ?a.

o Pagnyc R OKPYXXHOCTH, OIIMCAHHOM OKOJIO  IPaBUJIBHOTO

TPEYroJIbHUKA CO CTOPOHOM @, paBEH ?a.

o st tpeyronbHuka ABC co ctopoHamu AB = ¢, AC = b, BC = a:

e .b -—_-2R,
sinA sinB sinC

rae R — paauyc ONMCcaHHON OKPYHOCTH.

o st tpeyronsHuka ABC co ctopoHamu AB = ¢, AC = b, BC = a:

c* =a*+b*—2abcosC.

° dopMmyna JJIMHBI [ OKpYKHOCTH paauyca R:
[ =27R.
° dopMya JJIMHBI [ TyTU OKPYKHOCTH paanyca R, Ha KOTOPYIO

ONUPAETCS LEHTPAIBHBINA YTOJI B () TPALYCOB:
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[= 2R

360
o ®opmysa mwIomaay S napamuienorpaMmma co CTOpOHOM a U BBICOTOM
h, IpOBENEHHON K 3TOM CTOpOHE: S = ah.
o @opMyna moman S TpeyroJlbHUKa CO CTOPOHOM a U BBICOTOHU A,
IIPOBEAEHHOM K 3TOU CTOPOHE:
1
S=—ah.
2
o dopMyIia MI0IAAM S Tpaneunuy ¢ OCHOBAHUSIMU d, b U BBICOTOM /i:
a+b
S= h.
2

. dopmyna momanu S kpyra paguyca R: S =R’

32



I[Ipuioxkenne 2. CnpaBodyHble MATepHaJbl M0 MaTeMaTHKe I YYACTHUKOB
I'BD-11

Auaredpa

Taonuya keadpamoe uyenvix uucen om 0 0o 99

JlecaTku

I 2510705050005

0

1

2

3

4

5

-}

0

|

4

9

16

25

36

49

64

81

100

121

144

169

196

225

256

289

324

361

400

441

484

529

576

625

676

729

784

841

900

961

1024

1089

1156

1225

1296

1369

1444

1521

1600

1681

1764

1849

1936

2025

2116

2209

2304

2401

2500

2601

2704

2809

2916

3025

3136

3249

3364

3481

3600

3721

3844

3969

4096

4225

4356

4489

4624

4761

4900

5041

5184

5329

5476

5625

5776

5929

6084

6241

6400

6561

6724

6889

7056

7225

7396

7569

7744

7921

ORI NN [W[N|—

8100

8281

8464

8649

8836

9025

9216

9409

9604

9801

b=20

CpoiicTBa apu(pMEeTHYECKOT0 KBAAPATHOTO KOPHS

Jab = a b npu a =0,

V@g

Ja

Jb

2
Kophau kBagpaTHoro ypaBHenus ax +bx+c=0, a#0

_—b—+b’~4ac

X =

2a

’ -x2

xz—llrmnbz—%w=0
2a

2a

@opMyJIbl COKPALLIEHHOTO YMHOKEHUS

(a+b)’=a’+2ab+b"
(a=b)’=a’~2ab+b’
a’~b°=(a+b)(a-b)

npu a=0, b>0

npu b> —dac>0
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Cmenens u nozapughm

CBoOMCTBA CTEIICHU
npu a>0, b>0

I'eomerpus

CaoiicTBa jorapudma
npu a>0, a#1,b>0, x>0, y>0
alogabzb

log, a=1

log, 1=0

log, (xy)=log, x+log  y

logatﬁjzloga x—log _ y
y

log,, b" =klog b

Cpennsist TMHUS TPEYTroJbHUKA U Tpaneuuu

B C BC|AD
B MN — MN —
CpeAHss TNHUA ~ CpeaHss JIMHUSI
M N MN|AC M MN|AD
MN = AC VN = BC +
2 A 2
A C
Teopema Iudaropa Jlnina
OKPYKHOCTH C=2mnr
[Inomans
2
Kpyra S =nr
c a a’+b’=c’
L [
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OnucaHHas U BIIMCAaHHAs OKPYKHOCTH IMPABHUJIBHOI'O TPCYI'OJIbHHUKA

R R= av 3
3
ITnowaou guzyp
[Tapannenorpa
MM
b/ |, S =ah,
a S =absiny
¥
a
Tpaneuus
b
g4 +b /
h o2
H
a

ITnowaou nosepxnocmeit u 00vémovl men

[IpsiMOyTOJIbHBIN
napasuiesIeune
|
|
|
|
cl ! V =abc

R

/b

a
[Inpamuna
V = l SUCllh
3

%h

Tpeyronabau

K
v
a

PomO

A

d,

[Ipsmas
npuszma

JAuaroHajin

6
3
h=9
2
S=%aha

1 :
S =—absiny
dl’ d2 -

1
S:§d1d2
V:SOCHh
V—%nrzh
Ssoc = 7l
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Humuaap

V=7tr2h

S

60K

=2mrh
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Tpuronomerpudeckue GyHKIUM

[IpssIMOYTONIbHBIN TPEYTOJIBHUK

sino =

SN RN ES

cosa =

a
tga ==
ga b

Tpuronomerprueckas
OKPY>KHOCTb

A
siman

\(1

N

.2 2
OcHoBHOE TPUTOHOMETPHYCCKOC TOKICCTBO: SIn 0.+ COS O = 1

HekoTtopble 3Haue€HUsS TPUTOHOMETPUYECKUX PYHKITUI

aJTMaHbl T T T T T 3n 27
. P 0 |6 4 3 2 2
rpaycChl 0° 30° 45° 60° 90° 180° | 270° | 360°
: I J2 o |43

4 1 _
SIn A 0 > > > 0 1 0
cosa ﬁ Q 1 0 —1 0 1

1 2 2 2

tga 0 g 1 J3 — |0 — |0
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