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IlepeyeHb yCI0BHBIX 0003HAYECHUI, COKPAIlleHWd M TEPMHHOB

I'BD ['ocynapCTBEHHBIN BBIIYCKHOM DK3aMEH

['MA ['ocynapcTBeHHass UTOroBasi aTTeCTalds MO 00pa30BaTEIbHBIM
nporpaMmMaM OCHOBHOTO OOIIEro W CpeaHero oOmero
oOpa3zoBaHUs

'NA-11 ['ocynapcTBeHHass UTOroBasi arTecTalysi o o0pa3oBaTENIbHBIM
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I'NA-9 ['ocynapcTBeHHass UTOroBasi aTTecTalus MO 00pa30BaTEIbHBIM
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[IyHKT npoBeneHus sK3aMeHa

PLIOU

Pernonanbhblii 11eHTp 00paboTKU MH(POpMaIK CyOBeKTa




Poccuiickon Oenepanunu

CKOO CrneunanbHas (KOppeKIMOHHAas) oOpa3zoBaTeIbHas
opraHu3aius
OM DK3aMEHAIIMOHHBIE MaTepUAaIIbI

B nanHoMm MeToauyeckoM MUChbME NAIOTCA Pa3bsiCHEHUsS 1O Bompocam OM st
I'BD mna oOydaromuxcsi, OCBOMBIIMX OOpa3oBaTeiIbHbIE MPOrpaMMbl OCHOBHOTO
o01ero o0pa3oBaHus M CpeIHEro 00IIero oopa3oBaHus M0 MaTreMaTuKe (MMMChbMEHHAs
U yCTHast pOpPMBbI).

B  mnuceMe  KOMMEHTHPYIOTCS  THOAXOAbI K  OTOOpPY  COJEpKaHUS
AK3aMEHAIMOHHBIX MaTEPHaJIOB, ONUCHIBAIOTCS SK3aMEHAIIMOHHBIC MOJICIU U THIIBI
3a1aHui, opMyIUPYIOTCS TpPeOOBaHWS IO OpPTraHM3allMM W TMPOBEACHHUIO DK3aMEHa,
JAIOTCS PEKOMEHJIAIIMK 10 OIEHMBAHWUIO HSK3aMEHAIIMOHHBIX Pab0T yYaCTHUKOB
AK3aMeHa, IPUBOIATCS 00PA3IThI 3aTaHHM.

1. ITpoBenenue I'NA-9 no matematuke B popme 'BI (mucbMeHHast U ycTHast
(popMmbI)

['BD nnst 00yyaromuxcsi, OCBOMBIINX 00pa30BaTeNIbHbIEC MPOTPaMMbl OCHOBHOTO
obmero obpazoBanusi (nanee — ['BD-9), mpoBoautcs B coorBeTcTBuu ¢ [lopsakom
'MA-9.

Kareropun oOyuwarouniuxcs, cpatomux ['MA B ¢opme I'BD, mepeuncnenst B
nynkte 7. [lopsaka THA-O.

OM cootBeTcTBYIOT PeiepaaTbHOMy KOMIOHEHTY TOCYapCTBEHHOTO CTAHIApTa
obmiero oopaszoBanus (IIpukaz MunoOpaszoanus Poccuu ot 05.03.2004 1. Ne 1089).

1.1. OcobGeHHocTu 3x3aMeHANMOHHOM padoThl 'BI-9 no maremaTuke
(mucbMenHas popma)

[Ipu pa3paboTke 3K3aMEHAILIMOHHOM MOJENN COONIoAaIach MPEEMCTBEHHOCTD C
TPaJAWIIMOHHBIMA U HOBBIMHU (hOpMaMH dK3aMeHa MO0 MaTeMaTHKE TSl O0yJaroIIiXCs,
OCBOMBIIMX 00pa30BaTeNbHbBIE MPOrPaMMbl OCHOBHOTO OOIIIET0 00pa30BaHUs.

Ha sx3amene npoBepsieTcsi cPOpMUPOBAHHOCTH MPEICTABICHHU BBHIITYCKHUKOB O
MaTeMaTHKe KaK YHUBEPCAIbHOM S3bIKE HAYKH, 00 HIEIX W METOoJaX MaTeMaTHKH,
OBJIAJICHUEC MATEMaTUYCCKUMHU 3HAHUSIMH W YMCHHSIMH, COOTBETCTBYIOITUMU
denepanbHOMY KOMIIOHEHTY TOCYAapCTBEHHOTO CTaHAapTa o0Imero ooOpa3oBaHUs
(ITpuka3z Muno6pazoBanusi Poccun ot 05.03.2004 r. Ne1089), pazButre J10THYECKOTO
MBIIICHUS, TPOCTPAHCTBEHHOTO BOOOPAXKEHUS, AITOPUTMUUECKON KYIIBTYPHI.

Jnss mpoepenuss ['BD-9 mno Maremaruke  pa3paOOTaHbl — BapHUaHTHI
AK3aMEHAIMOHHBIX pa0OoT, BKIOYAIONIHE B ceOs 3aaHUs Kak MO Kypcy «Amnredpay,
TaK u 1o Kypcy «l'eomerpus» (cM. 00paser] SK3aMeHAIIMOHHON PaboThI 0 MaTEMaTHKE
i npoBeaeHuss 'BD-9). Dtu paboThl mpeaHa3HaueHbl W JUIS TEX BBITYCKHUKOB,



KOTOpPbIE OCBAMBAJIM IPOrpaMMy B paMKax JABYX MPEAMETOB, U IJIS TE€X, KTO U3ydall
MaTeMaTHKy B paMKax MHTErPUPOBAHHOTO Kypca.

Ha BpITIOTHEHHE HK3aMEHAIIMOHHON paboThl 10 MaTeMatuke Aaércs 3 yaca 55
MUHYT (235 MUHYT).

B ykazannom Ilopsiake T'MA-9 dopmynupyroTcs cienyromnme TpeOoBaHUS
IPOBEAECHUS dK3aMEHA!

«B mpoI0IKUTEIPHOCTh 9K3aMEHOB MO y4€OHBIM IMpeIMeTaM He BKIIIOYaeTCs
BpeMs,  BBIJICIIEHHOE HAa  MOATOTOBUTENIbHBIE  MEPONpUATUS  (MHCTPYKTaxX
0o0y4JaronIuxcsi, BCKpbITHE MAKETOB C 3K3aMEHALIMOHHBIMU MaTepHalaMH, 3all0JHEHUE
PErHCTPAlMOHHBIX IOJIEM 3K3aMEHAllMOHHOM paldOThl, HACTpPOWKAa TEXHUYECKHX
CPE/CTB).

[Ipyn mpomoOmKUTENTBHOCTH 3K3aMeHa 4 m 0ojee yaca OpraHu3yeTcsl NMUTAHHE
00yyaromuxcs.

s obyuaromuxcs ¢ OB3, oOydaronuxcs neTed-uHBaIUI0B U WUHBAIUJIOB, a
TaK)K€ TEX, KTO 00ydalici MO COCTOSIHMIO 3/I0pOBbS Ha JOMYy, B 0Opa3oBaTelIbHBIX
OpraHu3alMsIX, B TOM YHCJIE CaHATOPHO-KYPOPTHBIX, B KOTOPBIX IPOBOISTCS
HE0OXO0UMbI€e JiedeOHble, peadMIMTAIMOHHBIE U 03/I0POBUTENIbHBIE MEPOIIPUSITUS IS
HY)KJAOIKUXCA B JUIMTEIBHOM  JICYEHUH,  IPOJOJDKUTEIBHOCTh  3K3aMEHa
yBenuuuBaeTcs Ha 1,5 gaca.»

[Ipy mnpoBeneHMM  dK3aME€HAa Uil YYaCTHHKOB C  OTPAaHUYECHHBIMH
BO3MOKHOCTSIMU 310pOBbsI IPUCYTCTBYIOT ACCUCTEHTBHI, OKa3bIBAIOIINE
AK3aMEHYEMbIM HEOOXOIUMYIO0 TEXHHUECKYIO MTOMOIIb C YY€TOM MX MHAWBUAYaTbHBIX
BO3MO’KHOCTE: OMOIb B 3aHATHUH PabOYEro MecTa, epeABUKEHIH, CypIONIEPEBOIE
(cMm. 1. 34 u 37 [opsiaka TUA-9).

OK3aMEHAlMOHHBI BapuaHT (MapkupoBaH OykBoW «Ay») BkimowaeT 10 3amganuii:
OJTHO 33]aHu€e Mo apu(METHKE, OJJHO 33JaHUE 110 TEOPUHU BEPOSITHOCTEM, CEMb 3aJaHUI IO
anredpe, OHO 3aJaHuE MO TeOMETPUH. 3a/laHusl SIBISIFOTCS CTaHAAPTHBIMH ISl Kypca
MaTeMaTHKH OCHOBHOM WIKOJNBI. Bce OHM, KpOM€ OIHOro, OTHOCATCA K 3aJaHusM C
Pa3BEPHYTHIM OTBETOM U TPeOYIOT 3allUCH PELLEeHUS 33a4i, JEMOHCTPUPYIOIIEH yMEHHE
BBIITYCKHUKA MaTeMaTH4YECKM TIPAMOTHO W3JIaraTb pELICHHWE, NPUBOAS IPU 3TOM
HEOoOXOaUMble MOSICHEHUsT M oOocHoBaHus. I[lpu BbmonHeHuu 3ananus 4 (wiu
aHAJIOTUYHOTO €MY) JIOCTaTOYHO JIaTh KPAaTKUW OTBET HA Ka)/bld M3 MOCTaBIEHHBIX
BOIIPOCOB.

Crpykrypa paboThI OTBEYAET 3amaye MOCTPOEHUS CUCTEMBI
muddepeHmpoBaHHOr0 00y4YeHUuss B coBpemMeHHOM 1koje. Jluddepennuanus
oOy4eHMs HallpaBjeHa Ha JOCTHKEHHE IBYX Leei: (POpMUPOBaHUS y BCEX yUaILIUXCS
0a30BOIl MaTeMaTHYECKOW MOATOTOBKH, COCTaBIIAIOMIEH (DYHKIIMOHAIBHYIO OCHOBY
o01ero 00pa3oBaHus; OJHOBPEMEHHOI'O CO3JIaHMS ISl YACTH IKOJBbHUKOB YCIIOBHM,
CIIOCOOCTBYIOLIUX MOJTYYEHHUIO MOATOTOBKH MOBBIIIEHHOTO YPOBHS, TIOCTATOYHOM st
aKTUBHOTO HCIIOJIb30BaHM MATEMAaTUKU B JAIbHENUIIIEM 00yUYCHHH.

3amaHusl B 3K3aMEHAIMOHHOM BapUAHTE PACMOJIOKEHbl IO HapacTaHUIO
CIIOKHOCTH. 3agaHusi 1-7 COOTBETCTBYIOT YpOBHIO 0a30BOM MaTeMaTHYeCKON
MOJIFOTOBKH, 3a7aHust 8-10 — ypoBHIO MOBBIIIIEHHON OATOTOBKH.

B cBoeil COBOKYIMHOCTH BapHaHTBhl OXBaTHIBAIOT BCE OJIOKH CONEpPIKaHUS,
TPaJWIIOHHO TPE/ICTaBICHHbIE B Kypce MaTeMaTHKH 5-9-X KJaccoB, YTO 00ECHEeUHBAET
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JIOCTaTOYHYIO TIOJHOTY MPOBEPKU OBJIAJICHUSI COJEpX)aHUEeM Kypca. B cooTrBeTcTBUM CO
cneuuuKol Kypca MaTeMaTuKd OCHOBHOE BHUMAaHHE YJIENSAETCS MPOBEPKE MPAKTUIECKOM
COCTaBJISIIOIIEH  MAaTeMaTU4eCKOM TMOJArOTOBKM  BBITYCKHHMKOB, KOTJa  OBJIAJICHUE
TEOPETUUECKUMH TIOJIOKEHUSIMUA TIPOBEPSETCS OMOCPEIOBAHHO 4Yepe3 MPOBEPKY YMEHUs
pewmarh 3anaud. Bce 3amaHus, MCMONB3yeMbIe JJISi COCTaBJICHUS HK3aMEHAIMOHHBIX
BapUAHTOB, COAEPIKATCS B OTKPHITOM OaHke 3amanuit OI'3.

BMecte ¢ SK3aMEHAIlMOHHBIM BAPUAHTOM YYAaCTHHUKAM HK3aMEHa BbIIAIOTCS
CIPaBOYHBIC MaTEPUAIIBI, COJIEpKaIe TaOIUITy KBaJPaTOB JBY3HAYHBIX YMCEN, OCHOBHBIE
dopmynel o anmrebpe u reomerpun  (cm.  [Ipminokenwe 1). Ilpm  BbIIOIHESHWH
AK3aMCHAITMOHHONW pabOThl JOMYCKACTCS HWCIOJh30BAaHUE JIMHEHKH, WCIOJIh30BAaHUE
KaJIbKYJISITOpa HE pa3peraeTcs.

[Tpu npoBepke MaTEeMaTUYECKON MOATOTOBKU BBIITYCKHUKOB OLICHUBAECTCS YPOBEHD,
Ha KOTOPOM C(hOPMHUPOBAHBI CIICAYIOIIAE YMCHHUS:

BBITOJIHATH apu(METUYECKUE JISHCTBUS, COYETas! YCTHBIE M TUCbMEHHBIE TPUEMBIL;

MPOBOJMTH MO0 M3BECTHBIM (hopMysiaM M TpaBWJiaM TpeoOpazoBaHUsl OYKBEHHBIX
BBIPAKEHUN;

BBIUUCIISITh 3HAYCHUS YHUCIOBBIX U OYKBEHHBIX BBIPAKEHHM, OCYIIECTBIISSA
HEOOXO0TUMBIE MOJICTAHOBKH U IMPE0Opa3oBaHus;

YUTaTh TpaQUKN ANIEMEHTapHBIX (DYHKIIUH;

pelaTh JIMHEHHbIE U KBaIpaTHbIC YPAaBHEHUSI M HEPABEHCTBA, X CUCTEMBI,

MOJIEITUPOBATH PEAJIbHBIC CUTYAlIMU HA SI3bIKE TEOPUHU BEPOSTHOCTEH U CTATUCTHUKH,
BBIYUCIISITH B MPOCTEUIINX CIYYasX BEPOSATHOCTU COOBITHM;

pelaTh IJIAHUMETPUYECKUE 3aaud Ha HaXOXKJIEHUE T'€OMETPUYECKUX BEJUYMH
(ITMH, YTIIOB, TUTOMIAIEH);

MIPOBOJIUTH JTOKAa3aTeNILHBIC PACCYXKICHHUS B XOJI€ PEIICHHUS 3a1a4.

B 2015 r. nns rocygapCTBEHHOM UTOrOBOM aTTECTAllMU BBITYCKHUKOB, OCBOMBIIIMX
oOpazoBaTebHbIe TPOrPaMMbl  OCHOBHOTO OOINEro OOpa3oBaHUS B  CIEIUAIBHBIX
(KOpPpPEKIIMOHHBIX) 00pa3oBaTENIbHBIX ~ OpraHu3alusx st oOydaronmxcs ¢ OB3,
pa3paboTtaHbl crienuaibHbple OM 1Mo MateMaTHKe J1s ipoBeacHus ' B3-9.

DK3aMeHalMOHHBIN BapuaHT (MapKupoBaH OykBoil «K») Brirouaer 10 3ananmii: q8a
3a7aHusl 1Mo apudMeTHKe, /Ba 3aJaHus M0 TEOPHU BEPOATHOCTEM M CTATUCTUKE, TSTh
3a7aHuil o anredpe, 0JJHO 3a7aHue o reomerpur. OOpaselr BapruaHTa COOTBETCTBYIOIIEH
AK3aMEHAITMOHHON pabOThl MPUBOAUTCS HIDKE. B 1aHHOM paboTe Bce 3aaHMs OTHOCSATCS K
YpOBHIO 0230BOI1 MTOJITOTOBKH.

[Ipy mpoBepke MaTeMaTHYECKOM TMOJTOTOBKH  BBITYCKHUKOB, OCBOMBIIIHMX
oOpa3oBaTelibHbIE MPOTPaMMbl  OCHOBHOTO OOIIEro OO0Opa3oBaHUS B  CHEIHATBHBIX
(KOppEKIIMOHHBIX) ~ 00pa3oBaTeNbHBIX  OpraHu3alusx Uil OOyYarolMXcs ¢
OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH  37I0POBbSI, OIICHHMBAETCS YpPOBEHb, Ha KOTOPOM
chopMUPOBaHBI CIICAYIOIIUE YMEHHUS:

BBITIOJTHATH apu(METUIECKUE JISHCTBUS, COYETas! YCTHBIC i TUCHBMEHHBIE TPUEMBI;

MPOBOJIMTH IO M3BECTHBIM (hopMysiaM M TpaBWJIaM TpeoOpa3oBaHUsl OYKBEHHBIX
BBIPAKEHUN;

BBIUUCIISTh 3HAYCHUS YHUCIOBBIX U OYKBEHHBIX BBIPAKEHHM, OCYIIECTBIISSA
HEOOXOTUMBIE MOJICTAHOBKH U MPE0Opa30BaHus;

YUTaTh TPAPUKH AIEMEHTAPHBIX (PYHKITHIA;



peluarh JIMHEWHbIE U KBaJPAaTHBIE YPaBHEHUS;

MOJIETIUPOBATh PEATIbHBIE CUTYallU HA S3bIKE TEOPUM BEPOATHOCTEH, BHIYMCIIATH B
IPOCTENIINX CIy4asX BEPOSATHOCTU COOBITHI;

pelary IUIAHUMETPUYECKUE 33/1a4d HA HAXOXJIEHHE TI'€OMETPUYECKHX BEJIMYUH
(UTMH, YTJIOB, TUTOIIIAJIEH);

U3BJIEKaTh MH(OpMALIMIO U3 TaONUI] U Auarpamm, NpeoOpa3oBbIBaTh €€ C LENIbIO
OTBETA Ha BOIIPOC 331a4H;

pacrioyarath 4rciaa Ha KOOPAMHATHOW IPSMOM.

Hwxe npuBeneHsl 00pasipl SK3aMEHAMOHHBIX paboT [uid nposeaeHus 1'B2-9 no
MaTeMaTHKe.

Crnemnyer uMeTh B BHIY, YTO 0O0pasilbl MpeJHa3HAueHbI JUIA TOTO, YTOOBI JaTh
BO3MOXXHOCTb COCTaBUTH IPEJCTABICHUE O CTPYKType Oyaymied 3SK3aMEeHalMOHHOW
paboThl, uucine, GopMe U YpOBHE CIOKHOCTH 33JaHUM, U HE OTpa)KaeT BCEX DJIEMEHTOB
COZIEpKaHusl, KOTOpble OyayT MPOBEPSTHCS C MOMOIIBIO BAPHAHTOB SK3aMEHAIIMOHHON
padoTHL

Oobpaszey (A) 3k3amenayuonnozo eapuanma 01aa npogeoenus I'B3-9 no
mamemamuke

Yacts 1

=

Pemure ypaBHeHHe: x° —3x—10=0.

2
C +4C+4:(c+2).

2. YHOpocTuTe BhIpaKeHUE: 5
c

2X + 3> 3X,

3. Pemute cuctemy HEpaBEHCTB:
1+2x<0.

4. Msu ynan ¢ 6aikoHa Ha 3emini0. ['paduk Ha puCyHKE MOKa3bIBAET, KaK BO
BpeMsI TIAJICHUSI MEHSJIACh BBICOTA MsTua HaJl 3eMJICH.



Hcnonb3ys rpaduk, OTBETHTE HA BOIIPOCHI: = C
. 25
a) C Kakoii BbICOTBI yrasl Msu?
0) CKoJIbKO BpeMEHHU Mmaiai Msiy? 2
B) Kakoe paccTostHue nposeTes Ma4 3a MepByIo \
CEeKyHY? 15 \

10

//

5. Ha nsk3amene 20 OuneroB, Cepreil He Bblyums1 3 u3 HuX. Haiigute
BEPOSTHOCTH TOTO, UTO €My MOMAAETCS BBIyUYEHHBIN OMIIET.

6. Tomap Ha pacnpoaaxe yuenunu Ha 30%, mpu 3ToM oH ctan ctoutsb 700 p.
CxonbKko pyOJiel CTOMI TOBAp 10 PaCIpOaaKu?

7. Haiimute Oompmuii yronm paBHOOeapeHHoi Tpameuuu ABCD, ecnn
nuaroHanb AC obpasyer ¢ ocHoBaHueM AD u 60k0BOil CTOpOHOI AB yriibl, paBHbIE
25° 1 40° COOTBETCTBEHHO.

B C
40°
AL 2 D
Yactp 2
1~ 1 1
8. PacmosiokuTe 4nciia B MOPsiAKEe BO3PACTAHUS: §‘/€ ; 4-1/3—2 1.

7 5

9. Pemute ypaBHEeHHE: + = :
X+6 Xx-3 Xx-6

10. OquH U3 KaTeToB MNPAMOYTOJBHOTO TPEYrojiibHWKa Ha 2 cM OoJjblie

2 N
apyroro, a ero miomaab MeHbie 60 cm®. Kakyro qiumHy MOXXET UMETh OOJBIITHi
Karer?



Oopaszey (K) rx3amenayuonnozo eapuanma 0aa nposeoenus I'B3-9 no
mamemamuxe (0ns odyuarowuxcs ¢ OB3)

1. Pemute ypaBHeHHE: 4x° +20x=0.

4
2. YHOpocTuTe BhIpaKEHUE: —

3. Beruuciure: (10°)-100°,
4. Onuo w3 umcen 5, V7, 11, 14 OTMEUeHO HAa YHCIIOBOI PSIMOH,
n300paxeHHOM Ha pucyHke, Toukou A. Kakoe 3To uncio?

A

L

o 9
5. HaI/II[I/ITG 3HAYCHUC BBIPAKCHUA m .

6. I'padmk, M300pa)KCHHBIH HAa PHUCYHKE, TOKa3bIBaeT, KaK MEHSJIach B
TEUEHHE CYTOK TeMIieparypa Bo3ayxa. [1o ropu3oHTanu ykasblBaeTCs BpeMsl CYTOK,
M0 BEpPTUKAIM — 3HAUYEHUE Temmeparypbl B rpaaycax llenbcus. KakoBa Oblia
HauOoJIbIIask TEMIIepaTypa B TEYCHUE ITUX CYTOK?

.
11 \

t,c 13 f—\
-15 f \
17 / \
18 \\‘ ;: \\\
o T\ —
-25

0:00 6:00 12:00 18:00 0:00

/. B npDKHBIX TOHKax ydactByloT 11 cmoprecmenoB wu3 Poccun, 6
cnoprcMeHoB u3 Hoperun u 3 cnopremena u3 IBenuu. Ilopsimok, B KoTopom
CIIOPTCMEHBI CTapTYIOT, Ompeaensercs xpeouem. Haliure BeposiTHOCTh TOTO, YTO
nepBbIM OyAeT cTapToBaTh criopTcMeH u3 Hopseruwu.

8. Kodeitnuk, xoropsii croun 900 py6seit, npogaércs ¢ 10-mporeHTHON
ckuaKoN. CKOJIBKO CTOUT KODEHHUK CO CKUAKOMN?

9. Crygenrt IlerpoB Bbiezxkaer u3 Hapo-domuncka B MOCKBY Ha 3aHSATHS B
yHUBepcUTET. 3aHaTus HauuHatoTcs B 9:00. B Tabmuiie npuBeneHoO pacrucaHue
YTPEHHUX 3JeKTpornoe3noB oT cranuuu Hapa no KueBckoro Bok3ana B Mockse B
HEKOTOPOM MHTEPBAJIE BPEMEHU.



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

[yt OT BOK3ana 10 yHuBepcuTeTa 3aHuUMaeT 40 MUHYT. YKaKHUTE Bpems
OTIpaBJICHUA OT cTaHiuu Hapa camoro mo3gHero M3 3JIEKTPOIIOE310B, KOTOpbIE
MOAXOJAT CTYJCHTY.

10. Haitnure yronm ABC paBHoOenpenHod tpanenuu ABCD, ecnu
aunaroHans AC oOpasyer ¢ ocHoBanumemM AD wu GokoBoit croponoit CD yrisl,
paBHble 30° u 80° COOTBETCTBEHHO.

B C
80°

30°

111. OuenuBaHme pe3yJbTaToOB Ik3amena 'BJ-9 no maremaTnke
(mucsMenHasi popma)

B TIlopsanke T'MA-9 omnpeneneHsl cleayromiye TMOAXOAbI K  OIICHKE
AK3aMEHaAIMOHHBIX paboT B opme ['B3-9:

«JK3aMEHAIMOHHBIE  PabOTHl  MPOBEpPAIOTCS  JABYyMs  dkcmepramu. [lo
pe3yabTaTaM MPOBEPKU SKCIEPThI HE3aBUCUMO JPYT OT JApyra BHICTABISIOT OasuIbl 3a
KOKIBIH OTBET Ha 3aJaHusl dK3aMCHAIIMOHHOW paboThl. Pe3ynbTaThl Kaxaoro
OLICHUBAHUSI BHOCSTCA B MPOTOKOJIBI MPOBEPKU MPEIMETHBIMU KOMHUCCUSMU, KOTOPbHIE
nocie 3anojHeHust nepeaatrorcs B PIIOU ans manbHelmedt oopadoTku. B ciydae
CYIIECTBEHHOTO PACXOXKJICHHS B OajjlaX, BBICTABJICHHBIX JBYMSI DJKCIEPTaMH,
Ha3HayaeTcs TpeThs MpoBepka. CyliecTBEHHOE pacXoxkAeHuEe B Oallyiax OnpeseeHo B
KPUTEPUSIX OLICHUBAHUSI TI0 COOTBETCTBYIOIIEMY YUE€OHOMY MPEIMETY.

Tperunii sKkCrepT Ha3HAYACTCS MPEACEAATENEM TPEAMETHON KOMHUCCUU U3 YHCIIA
AKCIEPTOB, paHee HE MPOBEPSBIINX IK3aMEHAIIMOHHYIO PadoTy.

Tperbemy dKcHepTy NpeAocTaBiseTcs WHpopmalus o Gamiax, BhICTABICHHBIX
AKCIIEpTaMHU, paHEe NPOBEPSBIIMMH 3K3aMEHAITMOHHYIO paldoTy 00y4aromerocs.
Bannbl, BbICTaBICHHBIE TPETHUM DKCIIEPTOM, SIBJISIIOTCS OKOHYATENbHBIMU.» (1. 48
[Mopsinka 'MA-9).



«ITonmyueHHbIe pe3ynbTaThl B IEPBUYHBIX Oamiax (cymma 0ajioB 3a MPaBUIBLHO
BBITIOJTHEHHBIE  3aJlaHusl  dK3aMeHallmoHHOM  pabotel) PIIOM mepeBogutr B
IATHOAIUTBHYIO cUcTeMy onieHuBanusy (1. 52 [Topsaka ['MA-9).

«Pesynpratel 'MA mnpusHaroTCs yOOBIETBOPUTEIBHBIMA B CIIy4yae, €CIIH
oOydJaronuiicss Mo o00s3aTeabHBIM Yy4E€OHBIM TpeaMeTaM Habpal MHUHHUMAJIbHOE
KOJIMYECTBO OaJlJIOB, OMNpEJEICHHOE OPraHOM MCIHOJHUTEIBLHOM BIACTH CYyObEeKTa
Poccuiickoii denepaiiyu, OCyIECTBISIONIMM FOCYJapCTBEHHOE yIpaBlieHUE B cdepe
oOpa3oBaHusl, yapeauTesemM, 3arpanydapexacaunem» (. 60 ITopsaka ['TA-9).

B nomnonHeHue K MepeurclieHHbIM Bhile TpeOoBaHusM [lopsiaka ompeneneHsl
CIEAYIONINE MOAXObI K OI[EHKE YK3aMEHAIIMOHHBIX PabOT 10 MaTeMaTHKe:

3a Ka)KJ10€ BEPHO BHITIOJTHCHHOE 33/IaHNE BBICTABIISICTCS | TIEpBUYHBIN OaILT;

3aJIaHUE CUUTACTCS BBIMOJHEHHBIM BEPHO, €CJIM BBITYCKHUK BbIOpa
MPaBWIbHBIA TyTh PEHICHUS, U3 MUCHMEHHOW 3alKiCH PENICHUS TOHSITEH XOJ €ro
paccy X IEHUM, MTOIYyYEH BEPHBIN OTBET;

€CJIM TI0 pe3yjIbTaTaM MPOBEPKH SK3aMEHAIIMOHHON paboThI IByMs dKCIIEpTaMU
MOJIy4eHBbl CYMMBI, PAacXOJsIIUecss Ha JBa WM Oojiee MEPBUYHBIX OaJIOB, TO IO
3aJlaHUsIM, B KOTOPBIX OOHApyKEHBI PACXOKJICHUS, HA3HAYACTCS TPEThsl MPOBEPKA; B
OPYTUX CIIy4asiX pacXOXKICHUs OLEHKH, BBICTABICHHON JBYMS O3KCIEpPTaMH,
OKOHYATENLHOM cunuTaeTcs 00Jiee BhICOKAs OICHKA;

PEKOMEHJIyeTCsl CIIeyIoNIas MIKaJa MepeBoJa CyMMbI MEPBUYHBIX OaioB 3a
BBINIOJTHEHHbIE 3amaHuss [BD-9 mno wMarematuke B MNITHOAUIBHYIO CHUCTEMY
OIICHUBAHMUSI:

OTMeTKA 0 NATHOAJILHON 2» «3» «“4» «5»
cUCTEeMe OLleHUBAHUSA

IlepBuuHbIl 0aJ 0-2 3-6 7-8 9-10

Pe3ynprarel  roCymapCTBEHHOM  MTOTOBOM  aTTECTallMd  IPU3HAKOTCA
YIAOBJICTBOPUTEIbHBIMU B CJIy4ae, €CJIU BBITYCKHUK IMPHU CHAYE TOCYAAPCTBEHHOIO
BBIIIYCKHOTO  JK3aM€Ha IO MATeMaThKe TMOJy4YWsJ  OTMETKY HE  HUXKE
YAOBJIETBOPUTEILHOMN («TpU»).

1.2. Ocob0enHoOCTH IK3aMeHAUMOHHOI padoThl I'BJ-9 nmo maremaruke (ycTHast
¢opma)

[Ipu pa3paboTke 3K3aMEHALIMOHHOM MOJENN COOJIoAaach MPEEMCTBEHHOCTD C
TPAIUIIUOHHBIMA YCTHBIMM DJK3aMEHaMH TI0 MaTeMaTHKe Il OOYy4YaroIIuxcs 0
oOpa3oBaTeIbHBIM MpOTpaMMaM OCHOBHOro oOmiero ooOpaszoBanusi. OOpaszerly
AK3aMEHallMOHHOro Ouieta ais nposenenusa ['BD-9 no maremaruke B ycTHON opme
MIPE/ICTABIICH HUXKE.

Ha sk3ameHe npoBepsieTcs cPOpMUPOBAHHOCTh MPE/ICTABICHUN BBITYCKHUKOB O
MaTeMaTUKEe KaK YHUBEPCAJIbHOM SI3bIKE HAyKH, 00 HJESX U METOJlaX MaTeMaTHKH,
OBJAJCHUE MATeMaTUYECKMMHU 3HAHUSIMA W  YMEHUSAMH, COOTBETCTBYIOIIUMU
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denepanbHOMY KOMIIOHEHTY TOCYIapCTBEHHOTO CTaHAapTa o00Imero oOpa3oBaHUs
(ITpuka3z Muno6pazoBanusi Poccuu ot 05.03.2004 1. Ne1089), pazBuTHe JIOrHYECKOT0
MBIIIJIEHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHUS, AITOPUTMUUYECKON KYIbTYPHI.

Jns nposenenus ['BD-9 mo marematuke B yCTHOM ¢opMe pa3zpaboTaHbI
BapuaHThl OUJIETOB, BKIIIOYAIOIIME B ce0s 3aaHUs KaK MO Kypcy aiureOphl, TaK U IO
Kypcy reoMerpuu. buierbl mnpenHa3HaueHbl U JJIS TEX BBIMTYCKHUKOB, KOTOPbIE
OCBaMBaJIM IPOrPaMMy B paMKax JBYX MPEIMETOB, U JJIA TE€X, KTO U3ydall MaTEMaTUKY
B paMKax MHTETPUPOBAHHOTO Kypca.

bunersl BKIIOYAKOT 5 3a1aHUI: TEOPETUYECKAs! YaCTh — JIBA 3aIaHUs 110 TEOMETPHH,
MPAKTUYECKas YacTh — OJJHO 3a/IaHUE 10 apU(PMETUKE U JIBA 3a/IaHUs TI0 areope. 3a1aHus
SBJISIIOTCSl  CTAaHJAPTHBIMUA I Kypca MaTeMaTUKd OCHOBHOW WIKOJbL. Bce oHu
MIPE/INONAraloT YCTHOE M3JI0KEHHUE PEIICHUS], IEMOHCTPUPYIOIIETO YMEHUE BBIMTYCKHUKA
MaTeMaTUYECKH TPaMOTHO M3JIaraTh XOJI PEIICHUs, TPUBOIS MIPU 3TOM HEOOXOAUMBIC
NOSICHEHUSI U 00OCHOBaHMUSI.

Crpykrypa ouera OTBEYAET e MOCTPOCHUS CHUCTEMBI
mubdepeHpoBaHHOTO O0OydeHHUsI B coBpeMeHHOW 1mkoise. Juddepennuanus
oOydeHHsl HalpaBjeHa Ha pEIICHHE ABYX 3aaay: (OpMUPOBAHUS y BCEX YyUalUXCS
0a30BOIl MaTeMaTHYECKOW MOATOTOBKH, COCTaBIAIONICH (DYHKIIMOHAIBHYIO OCHOBY
oOmero oOpa3oBaHMsl, W CO3JaHUS JJIsi YacTH  IIKOJHHUKOB  YCIIOBHIA,
CIIOCOOCTBYIOIIUX MOTYYEHUIO MOJATOTOBKH 00Jie€ BBICOKOTO YPOBHSI.

3agaHus B MPAKTUUYECKON YaCTH SK3aMEHAIMOHHBIX OMJIETaX pacloiOKEHBI IO
HapaCTaHUIO CJIOKHOCTU. 3afaHus 3 U 4 COOTBETCTBYIOT YPOBHIO 0a30BOM
MaTeMaTUYECKOW MOJTOTOBKH, CPEIU HHUX OJIHO 3aJaHue MO apuMeTuke U OJHO
3ajanue 1o anredpe. 3amaHue S5 (MO Kypcy anreOpbl) COOTBETCTBYIOT YPOBHIO
MOBBIIIIEHHON MOATOTOBKH.

TeopeTudeckre BOMPOCHl OMJIETOB OXBATHIBAIOT OCHOBHBIE OJIOKH COJEpKAHUS
Kypca reomerpuu 7-9-x kiaccoB: «lIpu3Haku paBeHCTBa TpeyrojabHUKOB», «CymMma
VTJI0B TpeyrojibHUKay, «[Ipu3Haku momooust TpeyroasHUKOBY, « CBOWCTBA U MPU3HAKU
PaBHOOEIPEHHOTO TPEYroyibHUKa», «CBOWCTBAa MPSMOYTOIBHBIX TPEYTOJIBHUKOBY,
«CBoOMCTBa 4YETHIPEXYTOJBHUKOBY», UTO OOECHEYMBAET JIOCTATOYHYIO TOJHOTY
MPOBEPKH  OBJAACHUS  COJIEpkKAHUEM  Kypca  (TEOPETUYECKHUE  BOIPOCHI
HK3aMEHAIMOHHBIX OwmneToB naHbl B [lpunoxkenun 2). BrnaneHue BBITYCKHUKAMU
MaTepuajioM »JTUX TEeM Ha YpPOBHE 00s3aTeIbHOM TMOATOTOBKM OOECleynuBaeT
YCHEMIHOCTh 00YYEHUs B CTapILEH LIKOJIE.

B nepBoM BoImpoce 3K3aMEHALMOHHOTO OMJIeTa OT IK3aMEHYyeMOoro TpelyeTcs
BOCIIPOM3BECTU  ONPEJETICHUE TE€OMETPUUYECKON (Uryphl WM KOH(MUrypaluu,
(hopMYyJIMPOBKY TEOPEMBI, CBSI3aHHOM C €€ CBOMCTBaAMU WM MPU3HAKAMU (JI0KA3bIBATh
TeopeMy He TpeOyeTcs), NMPUBECTH HEOOXOIUMBIC WILIIOCTPUPYIOIINE MPUMEPHI.
YMeHue a0ka3plBaTh M3yYEHHBIE B Kypc€ CBOWCTBA WJIM MPU3HAKU T€OMETPUUECKUX
¢buryp, copMynupoBaHHbIE B  BHJE TEOPEM, DOK3aMEHYEMBIM  JOJDKEH
MPOJICMOHCTPUPOBATh MPU OTBETE HA BTOPOM Bompoc Owiera. (POpMyIHUPOBKU U
JI0OKa3aTeIbCTBA, BOCHPOU3BOJUMBIE HK3aMEHYEMbIM, MOTYT pa3jiuyaThCi B
3aBUCUMOCTH OT y4€OHUKOB, IO KOTOPHIM 3K3aMEHYeMbIi 00ydayics W TOTOBUJICS K
DK3aMEHY).
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Hwxe mnpuBomaTcsS mMepeyHH TEOPETUYECKUX BOMPOCOB IK3AMEHAITMOHHBIX
OWJIETOB.
IlepBble BONPOCHI IK3aMeHAIIMOHHBIX OMJIETOB

1. [TapannenbHble  HpsiMbIE; CBOMCTBO  YIVIOB, OOpa3OBaHHBIX IIpH
NIEPECEUYCHNH MTapaJUICIbHBIX MIPSAMBIX CEKYIIEH.

2. PaBHOOEIpeHHBIN TPEYroJIbHUK; CBOMCTBO YIJIOB IPU OCHOBaHHUU
paBHOOEPEHHOTO TPEYTOJIbHUKA.

3.  Bricora, OuccekTpuca W MeauaHa TPEYTOJIbHHMKA; CBOICTBA MEAMAHBI,
OMCCEKTPHUCHI, BEICOTHI PaBHOOEAPEHHOTO TPEYTOJIbHUKA, TIPOBEACHHBIX K OCHOBAHHUIO.

4. [Ipu3HaKu paBeHCTBA TPEYTOJIbHHUKOB.

5. [TapamtenorpaMm; CBOMCTBA Y IPU3HAK MapajuieorpaMma.

6. [IpssMOyTOJIBHUK, KBaIpaT, poMO; UX CBOWCTBA.

7. Tpaneuus;; paBHoOenpeHHast (paBHOOOKas) Tpameuus; CpeAHss JUHUS
Tpaneuuu 1 ee CBOMCTBA.

8. IIpssMOYTOJIBHBIN TPEYTOJIbHUK; CBOMCTBO IIPSIMOYTOJIBHOTO
TPEYTOJIbHHUKA, OJIUH U3 YIIIOB KOTOPOro paseH 30°.

Q. Teopema cuHycOB; TmpUMep €€ NPUMEHEHHs Ui  peuieHus
TPEYTrOJIbHUKOB.

10. Teopema KOCHHYCOB, TIpUMEp €€ TPUMEHEHHUS JJs PEIICHUs
TPEYTOJIBHUKOB.

11.  TeopeMsbl 0 BIUCAHHOM U ONMCAHHOW OKPY>KHOCTSIX TPEYTOJIbHUKA.

12. KocuHyc OCTpOro yriia mpsIMOYTOJIbHOTO TPEYrOoJbHUKA; TPUMEpP €ro
MPUMEHEHUS TIPH PEUICHUHU TIPSIMOYTOJBHBIX TPEYTOJIbHUKOB.

13.  CuHyc oCTporo yriia MNpsSIMOYTOJIbHOTO TPEYroJbHUKA; TPHUMEpP €ro
IIPUMEHEHMUS [IPU PELLICHUU MPAMOYTOJIbHBIX TPEYTOJIbHUKOB.

14.  TlpusHaku mogo0Ous TPEYrOJIbHUKOB.

15.  OxpyXHOCTb, TpajlycHasi Mepa Ayrd OKPYKHOCTH; LEHTPAIbHBIA YTOI,
BIIMCAHHBIN yTOJI; TEOPEMA O BIIMCAHHOM YTJIE.

Bropsie Bonpochl 3k3aMeHALMOHHBIX OMJICTOB

1. Tlpu3Haku mMapaIETbHOCTH MPSAMBIX (moka3aTe’abCTBO OJHOTO M3
MIPU3HAKOB).

2. CpoiicTBa  MeIMUaHbl, OHCCEKTPUCHI, BBICOTHI  PABHOOEIAPEHHOTO
TPEyTOoJbHUKA, TPOBEAEHHBIX K OCHOBAHUIO (JI0KA3aTEIHCTBO OJTHOTO U3 CBOMCTR).

3. Teopema 0 CcyMMe yTJIOB TPEYTOJIbHHKA.
4. TeopemMa 0 cpeJIHEN JIMHUU TPAMCIIUHN.

5. Teopema ITudaropa.
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B cootBercTBUM cO cnenu(UKOM MaTEMATUKU OBJAJCHUE TEOPETUIECKUMU
MOJOKEHUSIMH Kypca alireOpbl MPOBEPSETCsl OMOCPEOBAHHO Yepe3 MPOBEPKY YMEHHS
pelarb 3a7a4d. 3a/aHusi, BKIIOUYEHHBIE B OWJIETHI, OTHOCSATCA K CIEAYIOIIMM paszesiam
Kypca: «Hucna u BelYUCIeHus» (IPOLICHTHI; pEIICHUE TEKCTOBBIX 3aj1ay), « DyHKIUN,
«YpaBHEHHsI W HEpaBEHCTBa». Bce 3amaHus, WHCIOIb3yeMble JUIi COCTABIICHUS
HK3aMEHAITMOHHBIX BAPUAHTOB, COJIEPKATCS B OTKPBITOM OaHke 3amanuii OI'D.

Huxe npuBoauTcs npuMep 3K3aMEeHaAIIMOHHOTO OuiieTa o MaTeMaTuKe.

Oobpasey IK3amMeHayUOHHO20 Oulema no mamemamuKe

1. Ilpu3naku paBeHCTBA TPEYrOJbHUKOB ((POPMYJTUPOBKH U  TMPUMED
MIPUMEHEHUS OJTHOTO U3 MPU3HAKOB).

2. Teopema IIudaropa (popmynupoBka u J0Ka3aTEIbCTBO).

Ha xakoMm pucyHke H300paxeHo

X <8,
3. Jlana cucrema HepaBEHCTB
9-x<0.

MHOZ>KCCTBO peIHCHHﬁ 3TOI CUCTEMBI?

y LIS,
1) cuctema He nMeeT peleHuit 3) 8 3
it - A B R
2) & 4) 9
4.  Ha guarpamme MpeacTaBICHBl HEKOTOPBIE M3 KPYIMHEHIINX M0 IO

TEPPUTOPHUH CTPAH MUPA.

207 4,

[y

16 A

12 7 9.6 0.4

10,0 8.5
8 .
4 1 H 3.2 2.8 2.5
T T T T T ’_‘ T l_‘ T ’_‘

TR R VRV

Ilnonaas, MIH KM Z

Q

Bo ckonbko npumepno pa3s miomaabs CHIA 6onsiie miomaaun Cyaana? (OTser
OKPYTJIUTE J0 LIEJIbIX.)

5. Pemute ypaBHeHue X2 + 4x% = 9x + 36.
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OueHka BbINOJHEHNUS OTIEJIbHBIX 3aJaHUI IK3aMEHAIIMOHHOH padoThI 1
OLICHMBAHUE Pe3yJbTATOB JK3aMeHAa

[Ipu nmpoBepke MareMaTn4ecKoil OArOTOBKH BBIITYCKHUKOB OLICHUBAETCSl YPOBEHD,
Ha KOTOPOM c(hOPMHUPOBAHBI CIICAYIOIINE YMEHUS:

BOCITPOU3BOJUTH OMPEIEICHUSI TEOMETPUUECKHX OOBEKTOB, (POPMYIHPOBKU
TEOpEM U HUX JI0Ka3aTeJbCTBA, COMPOBOXKIAs HMX HEOOXOAMMBIMH YEPTEKaMHU U
PUCYHKAMU;

UCITI0JIb30BaTh U3YYCHHYIO MAaTEMaTHYECKYI0 TEPMUHOJIOTHUIO U CUMBOJIUKY;

IPUBOJUTH TPUMEPHl TEOMETPUUECKUX (QUTYp M KOHPUTYpALUW, MPUMEPHI
MPUMEHEHHUS N3YYEHHBIX CBOMCTB, (JAKTOB U METOJIOB;

OTBCYATDh HaA BOIIPOCHI, CBA3AHHBLIC C N3YUCHHBIMU MATCMATHYCCKHUMU (i)aKTaMI/I,
IMOHATHUAMMU N UX CBOﬁCTBaMH, C MCTOOdaMU PCIICHUA 3a1a4,

YCTKO, 'PaMOTHO, JIOTUYHO HU3JIaraTb CBOU MBICJIN,

BBINIOJIHATh ApU(PMETHUECKUE JIEUCTBUS, COYETash YCTHbIE M NHCbMEHHBIE
IIPUEMBI;

BBIUMCIIATh 3HAUYEHUS YHUCIOBBIX M OYKBEHHBIX BBIPKEHUM, OCYIIECTBIISSA
HE0OXO0JUMBIE MTOJICTAHOBKHU U MPeoOpa30BaHus;

YUTATh Tpa(UKHU JIEMEHTAPHBIX (DYHKIIHIA;

pelIaTh JMHEWHBIE U KBAJIPATHbIC YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI.

[Ipu oreHKe 3K3aMEHAIIMOHHON PabOThI UCIOJIB3YETCs MATHOAUIbHAS IIIKaja.
Pesynbprars roCy1apCTBEHHOMU WTOTOBOU aTTeCTalMU MIPU3HAIOTCSA
YAOBIIECTBOPUTEIBHBIMU B CITy4ae, €CJIM BBIMYCKHUK NpH crade OI'D-9 nmo matemaruke
MOJY4YUJI OTMETKY HE HUXKE YJIOBJIETBOPUTEIBHOM.

OueHnBaHuE pe3yJpTaTa »dK3aMeHa [0 MAaTEMAaTUKE OCYILIECTBIIETCA B
COOTBETCTBHHM CO CIEAYIOIIUMU KPUTECPUIMU.

Kpurepuu o1ieHKH BHINOJIHEHHUS OTACJbHBIX 32IaHMH IK3AMEHALMOHHON PadoThI

Homep Kpurepuu onieHKH BbINOJIHEHUSA 321aHUSA banisl
3alaHus
OTBET H3K3aMEHYEMOIO XapaKTEPU3YETCAd  CMBICIOBOM 2
Ne 1 LEJIbHOCTBIO, PEUYEBOM CBSI3HOCTHIO M MOCJIEI0BATEIBHOCTHIO
M3J10KEHUS:

JIOTUYECKHE OIIMOKH OTCYTCTBYIOT, IMOCIIEI0BATECIbHOCTD
W3JI0KEHUS HE HapYIICHA,

N

JOMyIlleHa OJHa OIMOKa / HETOYHOCTh, KOTOpas MOCie
YTOUYHSIOIIETO BOIIpOCa sK3aMeHaTopa HCIIpaBIICHA
HK3aMEHYEMBIM
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OTBEeT 93K3aMEHYEeMOI'O  XapaKTePU3yeTCS  CMBICIIOBOM
IIEJIbHOCTBIO, CBSI3HOCTBIO M MOCIICA0BATEIbHOCThIO U3JI0KCHNS,

HO JIOMYyIIEHA OJHa OMMOKa / HETOYHOCTh, KOTOPYIO MOCTIE
YTOUYHSIONIETO BOMPOCa dK3aMEHATOpa HK3aMEHYEeMbI HE CyMel
UCTIPABUTh

Hpyrue ciiydan, HE COOTBETCTBYIOUIME YKA3aHHBIM BbILIE
KpUTEPHUSIM

Ne 2

OTBET 92K3aMEHYEMOI'0 XapaKTEpPU3YETCAd  CMBICIOBOM
IEJIbHOCTBIO, PEUYEBOM CBA3HOCTHIO M IOCJIEIOBATEIBHOCTHIO
W3JIOKCHUS

JIOTUYECKHE OIMMOKH OTCYTCTBYIOT, IOCIIEI0BATEIbHOCTD
W3JI0KEHUSI HE HapYIIICHA,

Wnu:

JOMyIlleHa OJHa OIMuOKa / HETOYHOCTh, KOTOpas MOCIe
YTOYHSIOIIETO BOIIpOCa AK3aMeHaTopa HCIIpaBJICHA
DK3aMEHYEMBIM

OTBeT D9K3aMEHYEMOTO  XapaKTEPHU3yeTCs  CMBICIIOBOM
[EIBHOCTHIO, CBA3HOCTHIO U MOCIE0BATEIIbBHOCTHIO U3JI0KEHHUS,

HO JIOMYIIeHa OJiHA OlIKMOKa / HETOYHOCTh, KOTOPYIO MOCIIe
YTOYHSIOIIETO BOIPOCA HK3aMEHATOpa IK3aMEHYEeMbId HE CyMel
UCITPABUTh

Hpyrue ciiydan, HE COOTBETCTBYIOUIME YKA3aHHBIM BbILIE
KpUTEPHUSIM

I[aH ITOJIHOCTBIO BGpHBIﬁ OTBCT: 3K3aMCHYCMbIM BI)I6paHBI
BCC BCPHLBIC YTBCPIKACHN A, HCBCPHBIC YTBCPIKIACHUA HC BBI6paHBI

JlaH 4aCTUYHO BEpPHBIN OTBET: SK3aMEHYEMbIM BbIOpAHbI HE
BCE BEpHBbIE YTBEP)KICHUS WJIM BBIOPAaHO OJIHO HEBEPHOE
YTBEPKIACHUE

[pyrue cimydyau, HE COOTBETCTBYIOIIME YKa3aHHBIM BBIIIEC
KPUTEPUAM

XO0J1 pelIeHUs] BEPHBIMN, IOJTYYEH BEPHBIA OTBET

XOJ peleHusl BEPHBIN, HO dK3aAMEHYEMBIN JOMYCTUI OJIHY
OLIMOKY BBIYMCIUTEIBHOIO Xapakrepa

Hpyrue ciydyau, HE COOTBETCTBYIOIIME YKA3aHHBIM BBILIE
KPUTEPUAM

Ne 5

XO0J pelieHusl BEpHBIM, TOJTYYEH BEPHBIA OTBET

XO0J pelIeHusl BEPHBIN, HO dK3aAMEHYEMBIN JOMYCTUI OJIHY
OLIMOKY BBIYMCIUTEIBHOTO XapaKTepa

Hpyrue ciiydan, HE COOTBETCTBYIOUIME YKA3aHHBIM BBIIIE
KPUTEPUIM

MaxkcumanvHoe Koauuecmeo 6annoe 3a 3K3(lM€H(luu0HHblﬁ ounem

10

Pexkomenayercsi ciemyromias mikajga HepeBofa CyMMBbI MEPBUYHBIX OaJUIOB 3a

BBITIOJIHEHHBIE 3ananus [ BD-9 mo maremaruke (yctHas (opma) B mATHOAIBHYIO
CUCTEMY OIICHUBAHMS:

15




OTMeTKA o NATHOAIILHON » «3» «“y» «5»
CcUCTeMe OLCHUBAHUSA

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

2. IIpoBenenne I'NA-11 no martemaruke B popme I'BI (mucbMeHHasi M yCTHasA
¢popmbI)
['BD nmns obydaronuxcsi o 00pa3oBaTEbHBIM MPOTPAMMaM CPETHETO OOIIeTo
oOpazoBanus (nanee — ['BD-11) npoBonurcsa B coorBeTcTBUU ¢ [lopsinkom 'MA-11.
Kareropun obyuaronuxcs, caaromux ['MA-11 B popme ['BD-11, nepeuncnens
B nmynkte 7 [lopsnka 'MA-11.
DK3aMEHAIIMOHHBIE MaTepuaibl COOTBETCTBYIOT DenepanibHOMY KOMIIOHEHTY

roCyJIapCTBEHHOTO cTaHaapta obmero obpa3oBanus ([Ipukaz MwuHoOpa3oBaHUs
Poccun ot 05.03.2004 1. Ne1089).

2.1. OcobenHocTH IK3aMeHAUMOHHOM padoTel 'BI-11 mo maremaTuke
(mucbmenHast gpopma)

Ha BblInosiHEHHE 3K3aMEHAMOHHOM palboThl 1Mo MareMaTuke naércs 3 yaca 55
MUHYT (235 munyT). B coorBercTBum c Ilopsiakom ['MMA-11 Ha 1,5 yaca MoxeT OBITh
YBEJIIMYEHO BPEMsI IK3aMEHa «JUIsl OOydarolUXCs, BBITYCKHUKOB IPOIUIBIX JIET C
OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI, 00YUarOIIMXCS, BBITYCKHUKOB MPOILIBIX
JeT JAeTeH-UHBAIMIOB U WHBAJIMIOB, a TaKXKe TeX, KTO 00ydaJcsi IO COCTOSHUIO
3I0pPOBBSl Ha JOMY, B OOpa30BaTeIbHBIX OPTraHU3alMAX, B TOM YHCIE CaHATOPHO-
KYPOPTHBIX, B KOTOPBIX MPOBOASTCS HEOOXOIMMBIEC JieueOHbIC, PEaOUINTAIMOHHBIE U
03/I0POBUTEIHHBIC MEPONPUITUS IS HYKJAIOUINXCS B JUTUTEIHLHOM JICUCHUI.

[lpu mpoBegeHmu dK3aMeHa JUIsI  YYaCTHHKOB C  OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMU 3710poBbst (cM. m. 37 um 40 Ilopsaanka T'MA-11) npucyTcTBYIOT
ACCHCTEHTHI, OKa3bIBAIOIINE IK3aMEHYEMbIM HEOOXOAUMYIO TEXHHUYECKYIO TOMOIIb C
YY4E€TOM MX WHIUBUAYaJIbHBIX BO3MOKHOCTEW: MOMOILIb B 3aHATHM pabO4Yero Mecra,
NepeBUKEHUH, CypJOTIEPEBO/I.

Ha »sk3amene npoepsieTcs: c(popMHUPOBAHHOCTh MPEICTABICHUM BBIITYCKHUKOB O
MaTeMaTHKEe KaK YHHBEpPCAJIbHOM SI3bIKE HAayKd, 00 HIEesSX M METOoJaX MaTeMaTHKH,
OBJIAJICHME  MaTeMaTHYEeCKMMHM  3HAHUSIMM W YMEHUSIMH,  OIpEAeJICHHBIMU
®denepalibHBIM KOMIIOHEHTOM TOCYIapCTBEHHBIX CTAaHIApTOB OCHOBHOTO OOIIEro M
cpennero  (mosmHOTO)  OOmIEro  oOpa3oBaHus, ©0a30BBIA  ypOBEHb  (MpPHUKa3
Muno6pazoBanus Poccuu ot 05.03.2004 Ne 1089 «OO6 yTBepxkaeHUN (PeaeparbHOro
KOMITOHEHTa TOCY/IapCTBEHHBIX CTAaHIAPTOB HAYAIBHOTO OOIIET0, OCHOBHOTO OOIIETO
U cpenHero (MOJIHOrO) oOuiero oOpa3oBaHUA»), YMEHHUE MPUMEHSATh MOJIy4YCHHbIC
3HAHUSA B MPAKTUYECKUX CHUTYAIMsIX, & TaK)KE DPAa3BUTHE JIOTUYECKOTO MBIIUICHUS,
MIPOCTPAHCTBEHHOTO BOOOPAXKEHMSI, aITOPUTMUIECKON KYIBTYPHI.

Jns  mposegenuss I'BD-11 no wmarematuke pa3paboTaHbl  BapUaHTHI
9K3aMEHAIMOHHBIX PaboT (MapKUpOBaHBI OYKBOH «A»), BKIIIOYAIOIINE B ce0s 3aTaHus
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no kypcam «Amnrebpa» u «['eomeTpus» (OCHOBHas IIKoja), «AnreOpa U Hadajia
aHasn3a» U «['eomeTpus» (crapiuas mKosa). OTU pabOThl MPEeIHA3HAYEHBI U IS TEX
BBIIIyCKHUKOB, KOTOPBIE OCBAWBAJIM IIPOTPAMMYy B PaMKax JABYX IPEIMETOB, U I TEX,
KTO M3y4aJl MaT€MaTUKy B paMKaxX HHTEIPUPOBAaHHOroO Kypca. Hmke mpencrasieH
oOpaser] 3K3aMeHaIlMOHHOM paboThI 110 MaTeMaTtuke Juis poseneHus ' BO-11.

[Tpu pa3zpaboTke 3K3aMEHALMOHHOM MOAENn coO0Aanach MPeEeMCTBEHHOCTD C
TpPaJMLIMOHHBIMU U HOBBIMM (hOpMaMH dK3aMEHa IO MaTeMAaTUKE JJIs 00ydaroIMuXcs
1o 00pa3oBaTEILHBIM IIpOrpaMMaM CPEAHEro 00111ero o0pa3oBaHus.

B 2015 r. Bonepssie BBoauTcs Mojenb EI'D mo marematuke 0a30BOTO ypOBHS,
KOTOpasi MpeIHa3HauYeHa IJIs FOCYJapCTBEHHON UTOTOBOM aTTECTALIMU BBITYCKHUKOB,
HE TUIAHUPYIOUIMX MPOJOKEHHE 00pa3oBaHUS B MNPOQPECCHUIX, MPEIbIBISIONINX
crelHagbHble TPeOOBaHUS K YPOBHIO MaTeMaTHYECKOM MOATOTOBKH. DTO CBS3aHO C
TEM, YTO B HACTOAIIEE BpEMs CYIIECTBEHHO BO3pAacTaeT poJib OOIIeMaTeMaTH4YeCKOn
IOJrOTOBKM B IIOBCEIHEBHOM >XHM3HH, B MacCOBBIX Mpogeccusix. ['ocynapcTBeHHBbIN
BBIIIYCKHOM 9K3aMEH [0 MaTeMaTUKe COOJII0JaeT MPEEeMCTBEHHOCTh ¢ Mozenbto EI'D, a
BCE 3aJaHus, HUCIIOJIIB3yEMbIE JUII  COCTABJICHHS 3K3aMEHALIMOHHBIX BapUaHTOB,
COOTBETCTBYIOT 3aJaHUSM OTKpPBITOTO OaHKa 3aJaHuil €AMHOr0 TOoCYydapCTBEHHOTO
9K3aMEHa 110 MaTeMaTHKE.

OK3aMeHaIlMOHHBIN BapuaHT BKItoyaeT 10 3aiaHuii: oJjHy 3a/1ady Mo apupMETHKE,
JIBE 3a/1a4M 110 TEOPUH BEPOSITHOCTEN U CTAaTUCTHKE, YEThIPE 33a41 10 ajareOpe 1 Havajiam
aHaJIM3a, TPY 33J1a4X 10 TEOMETPUH, CPEAU KOTOPBIX OJIHA 337a4a I10 TUIAHUMETPUU U JIBE
3a/1a4d 10 cTepeomeTpur. 3amadn ¢ 1 mo 9 cOOTBETCTBYIOT 3aaHusIM 0a30BOI 4acTh
EI'D nmpodunbHoro ypoBHs, 3amaya 10 mpenacrabisieT coO0M OOJErYeHHBIM BapUaHT
3ananus 17 sx3amena EI'D npodunbHOro ypoBHS.

3amaHusl SBJSIFOTCS CTAHTAPTHBIMU JUISI Kypca MAaTEMAaTHKH CTapIIed MIKOJbL. Bee
OHM OTHOCATCS K 33J[aHUsIM C Pa3BEPHYTHIM OTBETOM M TpPEOYIOT 3allUCH pEIICHUs,
JEMOHCTPUPYIOLIEH YMEHHE BBITYCKHHKA MAaTeMaTUYE€CKH TPaMOTHO H3JIaraTh XOJ
pelIeHus1, IPUBOS MPU 3TOM HEOOXOAUMBIE TTOSCHEHUSI 1 OOOCHOBaHUS.

3amaHusi B 9SK3aMEHAIIMOHHBIX paboTax pacloJIOKEHbl 110 HapacTaHUIO
CJIIO)KHOCTH — OT OTHOCHUTEIBHO NPOCTBIX 10 Oosiee ciokHbIX. OHM HEe TpeOyroT
IPOMO3AKMX BBIYHUCIEHUNA M HECTAHIAPTHBIX YMO3AKIOYEHHM. B CBOEM COBOKYITHOCTH
BapUaHThl OXBaTHIBAIOT BCE OJIOKU COMIEpXaHUs, TPAJIUIIMOHHO NPE/ICTaBIEHHbIE B Kypce
Matematuku 10-11(12) xmaccoB, yTo obecreurBaeT JOCTATOUHYHO TOJIHOTY ITPOBEPKHU
OBJIAJIEHHs COZEp’KaHHEeM Kypca. B cooTBercTBUM cO cneludUKoil Kypca mMaTeMaTuKu
OCHOBHO€  BHHMAHME  yJEIIE€TCS  IMPOBEPKE  IPAKTHUYECKOM  COCTABILIIOLLEH
MaTeMaTUYeCKOM TOJArOTOBKM BBIMYCKHUKOB, KOTJId OBJIAJCHUE TEOPETHYECKUMHU
TTOJIO’KEHUSIMU TTPOBEPSIETCS ONMOCPEAOBAHHO YEPE3 MPOBEPKY YMEHUS PEILIATH 3a1a4H.

BMecte ¢ SK3aMEHAllMOHHBIM BAPMAHTOM YYAaCTHHKAM HK3aMEHa BbIAAIOTCS
cripaBovHble Marepuanbl (cM. [lpunokenue 2). [Ipu BBINMOJIHEHWM 3K3aMEHAIMOHHON
paboThl JOMyCKAaeTCsd HCMOJIb30BaHUE JIMHEHKH, WCIIONB30BaHUE KalbKylsiTopa He
pasperaercs.

[Ipr mpoBepke MaTeMaTHYECKOM IMOATOTOBKH YYaCTHHKOB 3K3aMEHA OLICHUBACTCS
YpOBEHb CPOPMHUPOBAHHOCTH CIECAYIOIINX YMEHUIL:
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BBIITIOJIHATD apH(bMeTquCKHe HeﬁCTBHH, co4dCTasds YCTHbIC H TIIMCbMCHHBIC
ITPHUCMBI; HaxoAWTb 3HAUCHHUA  KOPHIA HaTypaHBHOﬁ CTCIICHU, CTCIICHU C
paluOHAJIBHBIM IIOKA3aTCJICM, JIOFapH(bMa;

NEPEeXOIUTh OT OJHOM (OpPMBI 3alHCH YHUCEN K JIPYroi, MpPeICTaBIsATh
AECATUUHYIO JpOoOb B BII€ OOBIKHOBEHHOM M B MPOCTEHUIIINX CIIy4asiX OOBIKHOBEHHYIO
B BHJIE€ JECATUYHOM, MPOIEHTH — B BUAE APOOM U OpoOb — B BHUJAE MPOIICHTOB;
3aIlIUChIBATH 6OJ'H)HII/IG 1 MaJIbIC YHCJIAa C UCITIOJIBb30BAHUCM LICIIBIX CTENEHEN Ynciia 10,

pemaTrb TCKCTOBBLIC 3aJla4M, BKJIIOYAad 3aJda4M, CBA3AHHBIC C OTHOHICHHUEM U C
MMpONOPUHUOHAIBHOCTBIO BCJIMYHNH, I[p06$IMI/I H IIPOLCHTAMMU,

MIPOBOAMTH IO U3BECTHBIM (hOPMYJIaM U MpaBUiIaM MpeoOpa3oBaHUs OyKBEHHBIX
BBIpa)KeHHfI, BKIIIOYAaOIMUX CTCIICHU, PaaUKaAJIbI, J'IOFapI/I(bMI)I U TPUT'OHOMCTPHUYCCKHUC
bynxmm;

BBIUUC/IITHD 3HAUCHUSA 4YHCIIOBBIX H 6YKBCHHBIX BBIpEDKGHHﬁ, OCYIICCTBIIAA
HCO6XOI[I/IMLI€ IIOJACTAHOBKHU U Hp€O6p330BaHI/IH;

HN3BJICKATb I/IH(l)OpMaI_[I/IIO, MNpCACTAaBJICHHYIO B Ta6J'II/II_[aX, Ha JauarpaMmax,
rpadukax; COCTaBJISATh TAOIUIbI, CTPOUTH JUATPAMMBI U TpauKy;

BBIYUCIIATH CPEHUE 3HAYCHUS PE3YyJIbTaTOB U3MEPEHUM;
HAXOJUTh BEPOSITHOCTH CITyYalHBIX COOBITUI B MPOCTEUIINX CIyYasix;

OTpENEeNATh 3HaueHWe (YHKIMHU MO 3HAYCHHIO apryMeHTa MpH Pa3IMYHbIX
criocobax 3agaHus GyHKIUU;

OMKCHIBATh MO TpaduKy TMOBEJACHUE U CBOMCTBAa (YHKIMI, HAXOAUTh IO
rpaguky (yHKIMM HAUOOJBIINE W HAMMEHBIINE 3HAYEHUS;, HUCIOJb3ys Tpapuku
GyHKUMHA, peraTh ypaBHEHUS, TPOCTEUIIINE CUCTEMBI YPaBHEHUH;

BBIYHCIIATH POU3BOJHBIEC SJIEMEHTAPHBIX (PYHKIUI;

UCCJIEIOBAaTh B MPOCTEUIINUX CIydasx (PyHKIIMM HA MOHOTOHHOCTBH, HAaXOJUTb
HauOOJIbIIINE U HAUMEHBINE 3HAYCHUS (PYHKIMI, CTPOUTh Tpad)uKd MHOTOUYJICHOB C
MCIIOJIb30BaHUEM ariapaTa MaTeMaTHIeCKOTO aHaJIH3a,;

pemiath panyoHalIbHbIC, TMOKA3aTeNbHbIE M JIOTapu(PMHUYECKHUE YpPaBHEHUS U
HEPABEHCTBA, NPOCTEUIINE UPPAUMOHAIBHBIE U TPUTOHOMETPUYECKUE YPABHEHHUS, UX
CUCTEMBI;

aHAJTM3UPOBATh B MPOCTEUINNX CIydasX B3aUMHOE PACIOJIOKEHHE OOBHLEKTOB B
MPOCTPAHCTBE;

M300pakaTh OCHOBHBIE MHOTOTPAHHUKHU W KPYTJIbIE Teja; BHITOJHATH YEPTEKH
10 YCJIOBUSIM 3a/aY;

pelars IUIAHUMETPUYECKHE U CTEPEOMETPUUYECKHE 3aJa4yd Ha HAXOXKICHHUE
r€OMETPUYECKUX BEJMYHH (JUTHH, YTIIOB, TUIOIIA/IeH, 00bEMOB);

MCMOJIb30BaTh IPU PEUICHUU CTEPEOMETPUYECKUX 3a/ad IUIAHUMETPUYECKUE
(haKThl U1 METOJIBI.

Hwuxe npuBenén obpasel 3k3aMeHalMOHHON paboThl sl npoBeneHus I BD-11 mo
MaTeMaTHKe.

18



Oopazey (A) skzamenayuonnozo eapuanma I'B3-11 no mamemamuxe

1. Harigure 3Hauenue Beipakenus log,240 — 10g,3,75.

2. Ha xaxnaeie 1000 jammodexk B CpeIHEM NPUXOAUTCS 2 OpaKkoBaHHBIE.
KakoBa BEpOSITHOCTh KyIIUTh HCIIPABHYIO JIAMITOUYKY?

3. Hatigure cosa, ecnu sina=0,8 1 90° < o <180°.

4. Typuctuueckas  ¢upma  opraHuszyer TpEXAHEBHBIE  aBTOOYCHEBIC
skcKkypcud. CTOMMOCTh 3KCKYpPCHHM JJII OJHOTO 4YenoBeka coctasisieT 2500 p.
['pynnam npenoctaBisitoTcs ckuiaku: rpymme ot 3 go 10 genoBek — 5%, rpymme

6oree 10 yenoBexk — 10%. CKoOIBKO 3aIUIATUT 3a IKCKYPCHIO rpymnmna u3 14 yenoBek?

S. Haiigure mnomanps tpanemuun ABCD, wu3o0paxkéHHON Ha KieT4aTtoi
Oymare. CTopoHa KJIETKH paBHa | cM.

B c
A D
6. Knuent xoder apCHIA0BATH aBTOMOOWJIb Ha CYTKU OJIA IIOC3KH

npoTsik€HHOCTHIO 300 kM. B Tabiuiie npuBeieHbl XapaKTEePUCTUKU TPEX aBTOMOOMIIEH
Y CTOUMOCTb UX apCHJIBI.

Pacxoo monausa, Apenonas niama,
Aemomobunn Tonnuso
nHa 100 km pyo. 3a 1 cymku
A Juzenp 5 3700
HOE
b bensun 12 2600
B a3 15 2400

[TomuMo apeHAbl KIUEHT 0053aH OIUIATUTH TOIUIMBO JIJII aBTOMOOWJISI Ha BCIO
noe3naky. I{ena auzensHoro TorumBa — 19 pyOrelt 3a nutp, 6eH3uHa — 25 pyoseit 3a
JuTp, raza — 14 py6seit 3a auTp. Ckonbko pyOJiel 3amiaTUuT KJIUEHT 3a apeHay U
TOILJIMBO, €CJIU BHIOEPET caMblil AeIIEBbIN BapuaHT?

7. Haiinute Haummenbliee 3HadeHHe (YHKIMH Yy =X’ —X° —8Xx+4 Ha
orpeske [1;7].

8. B npaBuiibHON 4eTBHIpEXYTroapHON mupamuae 00koBoe pedpo paBHO 41,
CTOpPOHA OCHOBAHMs paBHA 4042 . Haiiute 00BEM mupaMuIbL.

9. Okono mapa, paadyc KOTOpOro paBeH 3, omucaH uwivHAp. Haiiaure
MJI01A b OOKOBOW MOBEPXHOCTU LUIMH/PA.
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X

1-3x

> 0.

10. PemuTe HEpaBEHCTBO:

B 2015 r. s rocyaapCTBEHHOM UTOrOBOM aTTECTAllMU BBITYCKHUKOB, OCBOMBIIIMX
oOpa3oBaTeibHbIE TMPOTpaMMbl  CpelHero oOmero o0pa3oBaHMS B CHEHMAIBHBIX
(KOPpPEKITMOHHBIX)  00pa30BaTEeNBbHBIX  OpraHW3alusX Ui OOYYalolmmMxcs ¢
OIPaHUYEHHBIMH  BO3MOXHOCTSAMHU  370POBBS,  pa3pabOTaHbl  CaMOCTOSITEJIbHBIE
AK3aMEHAIlMOHHBIE MaTepualibl MO0 MareMaTuke A mnpoBeaeHuss ['BO-11. I'maBHoe
OTIMYKME OT JAHHOW 3K3aMEHAIIMOHHOM pabOThI 3aKIIOYAETCSl B TOM, YTO BCE 33JaHUS,
UCTIOJIb3YeMbIE ISl COCTABJICHUSI AK3aMEHAIMOHHBIX Pa0OT, CONEpXkKATCsi B OTKPHITOM
0anke EI'D o MmaTtemarrke 6a30BOTr0O ypOBHSI.

DK3aMeHalMOHHBIN BapuaHT (MapKupoBaH OykBoil «K») Brirouaer 10 3ananmii: qBa
3a7aHusl N0 apudMeTHKe, JBa 3aJaHus MO TEOPUU BEPOSTHOCTEH M CTaTUCTHKE, IBa
3a[aHus 10 aJre0pe U HavyajaM aHaju3a, J1Ba 3aJaHus 10 TUIAHUMETPUX (OJTHO U3 HUX U3
pa3zzaena U3MEepEHHsI TeOMETPUUECKHX BEJIMUKH), IBA 3a/IaHUS 110 CTEPEOMETPHUH.

OOpazerr BapuaHTa COOTBETCTBYIOIIEH SK3aMEHAIIMOHHOM pPa0dOThl MPUBOIAUTCS
HUKE.

[Ipy mpoBepke MaTEMaTHUYECKOM TMOJTOTOBKM  BBITYCKHUKOB, OCBOMBIIHMX
oOpazoBaTeNbHble NPOrpaMMbl  OCHOBHOTO OOIIEro 0O0pa3oBaHUS B  CHEHHUAIBHBIX
(KOPpEKIIMOHHBIX) ~ 00pa30BaTEbHBIX  OpraHM3alMax s OOydaroumxcs ¢
OTPaHUYCHHBIMH BO3MOXHOCTSIMH  37I0POBbSI, OIICHHMBAETCS YpPOBEHb, Ha KOTOPOM
c(OpMHUPOBaHBI CIETYIOIINE YMEHUS:

BBITIOJIHATh apudMeThueckue JAeHUCTBUS, codeTas YCTHbIE M TUCHhMEHHBIC
MpUEMbl; HAXOJWTh 3HAYEHUS KOPHA HATypaJbHOM CTENEeHU, CTENeHUu C
palMOHaAIBHBIM [TOKa3aTesieM, Jorapupma;

NepexoanuTh OT OJHOW ¢OpPMBI 3amMMCH YHUCEN K JPYrod, MPeacTaBisTh
JECATUYHYIO JPOOb B BHUJI€ OOBIKHOBEHHOM U B MPOCTEUIINX CITydasX OOBIKHOBEHHYIO
B BUJE JCCATUYHOU, MPOIEHTHI — B BUAE ApOOM U IpoOb — B BHUJE MPOIICHTOB;
3aMyUChIBaTh OOJBIIINE U MAJIbI€ YMCIIA C UCTIOIB30BAHUEM IIENIbIX CTETICHEH JECATKH,

pemaTh TEKCTOBbIEC 3aJauM, BKJIKOYas 3aJa4yd, CBSI3AHHBIE C OTHOUIEHUEM W C
MIPOTIOPITMOHAIBHOCTRIO BEIMYWH, IPOOSIMU U TIPOIICHTAMU;

IPOBOJUTH 0 U3BECTHBIM (OpMYyJIaM U MpaBuUiiaM NMpeoOpa3oBaHusi OYKBEHHbIX
BBIPAXEHUM, BKITIOYAIOIINX CTETICHU, PAJUKAIIbI, TJOTApUPMbI 1 TPUTOHOMETPUIECKUE
dynkumm;

BBIYHCIIATh 3HAYCHHUS YHCJIOBBIX M OYKBEHHBIX BBIPAKECHHM, OCYIIECTBIISS
HEO0OXOIMMbIE MOJICTAHOBKHU U MIpeoOpa3oBaHus;
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W3BJICKATh HMH(POPMAIIUIO, TPEICTABICHHYI0O B Ta0nWIaXx, HAa JAuarpaMMax,
rpadukax; COCTaBJISTh TAOIUIbI, CTPOUTH TUArPAMMBI U TpauKy;

BBIYHCIATh CPCAHUC 3HAUYCHUA PE3YJILTATOB I/ISMepCHI/Iﬁ;
HaXOJIUTb BCPOATHOCTHU CﬂyqaﬁHBIX COOBITHH B HpOCTGﬁHIPIX ClIyvdasiax;

ONpENAENATh 3HAaYeHHE (PYHKIMM TO 3HAUCHHUIO apryMeHTa IMpH Pa3IuYHbIX
crioco0ax 3agaHust PyHKINU;

pelmarh palMroHANIbHBIC, TOKa3aTelIbHbIe U JIoTapu(pMUUYECKHE YpaBHEHUS M
HEPABEHCTBA, NPOCTEUIINE UPPANUOHAIBHBIE U TPUTOHOMETPUUYECKUE YPABHEHHUS, UX
CHCTEMBI;

aHAJIM3UPOBAaTh B MPOCTEUIIMX CIydasX B3aUMHOE PACIOJIOKEHHE OOBEKTOB B
IPOCTPAHCTBE;

I/1306pa)KaTB OCHOBHBIC MHOTOI'PaHHHMKH H KPYIJIBIC TCJIa; BBIIIOJHATH YCPTCKU
I10 YCJIOBHAM 3a/1a4v,

pemarh TUIAHUMETPUYICCKAEC W CTEPEOMETPHUYSCKHE 3aJaul Ha HaXOXKICHHE
r€OMETPUYECKUX BEJIMYUH (JJIUH, YTJIOB, TUIOIIAIeH, 00bEMOB);

WCIIOJIB30BaTh IIPU PELICHUH CTEPEOMETPUYECKUX 3aJau IUIAHUMETPUYECKUE
(haKTbl U METOJIBI.

Hwxe npuBenén oOpaszer] sk3aMeHaIMOHHON paboThl i rposeaeHust I'B2-11 mo
MaTeMaTHKe JJi1 00Yy4arolruXCsl, OCBOUBIIUX 00Opa30BaTeIbHBIE MPOTPAMMBI CPETHETO
o01ero 00pazoBaHusl 1Mo MporpaMme KOPPEeKIIMOHHOTO 00yUYEHUSI.

Oobpa3zen (K) 3x3aMeHaANMOHHOT0 BapuaHTa JJs nposeaeHus 'B2-11 no
MaTeMaTuke (175 odyqaromuxcs ¢ OB3)

1. Haitnure 3HaueHne BhIpaKeHUS g—l,l—% .
2. Ha xaxnpie 1000 mammodek B CpelHEM MPUXOIUTCA 2 OpakoBaHHBIC.

KakoBa BEpOSITHOCTh KyIIUTh HCIIPABHYIO JIAMITIOUYKY?

3. 14 BBIMYCKHUKOB IIKOJBI COOMPAIOTCS YYUTHCS B TEXHUUYECKUX BY3aXx.
Onu cocraBmsitor 28% OT uMciaa BCeX BBITYCKHUKOB. CKOJBKO B IIKOJE
BBIITYCKHUKOB?

4, WBaH npouwnTan, 4to Bpauyud PEKOMEHAYIOT BBIIIMBATh B TEUCHUE JHS HE
MeHee 2 J1 BOJbl. B TeueHuwe Henenu OH BEN MOACYETHI BBINUTOW MM BOJbI, a IO
MOJYYEHHBIM JIAHHBIM MMOCTPOWJI JUATPAMMY.
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4.5
4.0
35 — T
3.0
2.5
2,01
1.5
1,04
0,54

0.0 IIm Br Cp 4Yr IIT Cé Bc-

O6BEM BOIBL, 11

CKOJIBKO JUTPOB BOJIBI B JCHBb BBHIMHMBaN VIBaH B cpegHeM B TEUCHHUE ITOU
Henenun?

5.  Bruncaure: 8—1 : 8—1 :
93 9¢

—4-x
6. Haiinqure kopeHb ypaBHEHUs Gj =16.

7. Ha nnane ykazaHo, 4TO MpsAMOYyTojibHasi KOMHaTa UMeeT Iuiomanb 15,7
KB.M. TouHbIE U3MEpEHUs MOKa3aJy, YTO MIUPUHA KOMHATHI paBHa 3,2 M, a JUIMHA 5 M.
Ha ckonbko KBaJpaTHBIX METPOB IUIOMIAJh KOMHATBl OTJIMYAETCS OT 3HAUYCHUS,
YKa3aHHOTO B IJIaHE?

8. B tpanenuun ABCD AB = CD, £BDA = 40° u «BDC = 30°. Haitnute yromn
ABD. OtBeT paiiTe B rpaaycax.

A D

Q. B npaBuiibHON 4eTBHIpEXYTroapHON Nupamuae 00koBoe pedpo paBHO 41,
CTOpPOHA OCHOBAHUs paBHA 4042 . Haiiure 00BEM mupaMuIbL.

10.  Oxono mapa, paauyc KOTOporo paBeH 3, omwmcaH muiauHAp. Haiiaute
TI0IIa1b OOKOBOM MOBEPXHOCTH IUIMH/IPA.
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2.1.1. OuenuBanue pe3yabraToB 3k3ameHa 'BJ-11 no maremaruke (mucbMeHHast
$opma)

B Ilopsanke I'MA-11 onpeneneHsl cienyromue IMOAXOAbl K  OLIEHKE
HK3aMEHAlMOHHBIX paboT B popme 'BD-11.

[Tpu nposenennu 'NA B popme I'BD ncnonb3yercs «nsaTubaiibHas cucTtemMa
ouenkuy (1. 52 ITopsaka TMA-11);

«JK3aMEHALMOHHbIE pabOThl MPOXOJAT TMPOBEPKY JBYMS OJKCHEPTaMU»
(. 60 ITopsimxa TNA-11);

«IIo pe3ynpTaTam mepBOil U BTOPOW MPOBEPOK 3KCIEPTHI HE3aBUCUMO JAPYT OT
Jpyra BBICTaBIISIOT OaJUTbI 32 KKl OTBET HA 3aJ]aHUs IK3aMEHAITMOHHOW pabOThI
I'BO. PesynpraThl KaXJ0ro OLEHUBAaHWA BHOCATCSA B IPOTOKOJ NPOBEPKU
IIPEAMETHBIMH KOMUCCHUSMHU DK3aMEHALMOHHBIX paboT 00y4aroIuXxcsh»
(m. 61 TTopsimxa TNA-11);

«B cnyyae cymiecTBEHHOTO pacxXOXJA€HUs B OajiaxX, BBICTABJICHHBIX JIBYMS
AKCIIEpTaMH, Ha3HAYaeTcsl TPeThsl mpoBepka. CylecTBEHHOE pacX0KIeHHE B Oauiax
ONPENENICHO B KPUTEPHUSX OLICHUBAHUS 110 COOTBETCTBYIOIIEMY YUE€OHOMY IIPEAMETY.

OKcnepry,  OCYLIECTBIIIOIIEMY  TPETbIO  MPOBEPKY,  MPEAOCTaBIACTCA
uHpopmanuss o Oamiax, BBICTABJIEHHBIX OKCIEPTAMH, paHee MPOBEPSABIINMU
9K3aMeHaIMOHHYI0 paboTyy (1. 62 ITopsaka TMA-11);

«Pacnipenenenue 3K3aMeHaAIMOHHBIX pabor ['BD, pacyer oOKOHYATEIBHBIX
OaJIIoB dK3aMeHalMOHHOM paboTel ['BD mpousBoauTcs mpejacenareneM MpeIMeTHON
KOMHUCCUM U (PUKCHUpYeTCsT MPOTOKOJIOM, KOTOphIM 3atem mepemaercss B [OK»
(m. 63 TTopsimxa TNA-11);

«Pesynpratel I'MA mnpusHaroTCs yIOBIECTBOPUTEIBHBIMA B CIIy4yae, €CIlIH
oOydJaromuiicss mo o0s3aTeNbHBIM y4e€OHBIM TpeaMeTaMm mnpu craade <...> ['BD
MOJIYYHJI OTMETKHM HE HUXKE YAOBIETBOPUTENbHOM (Tpu O6aina)» (1. 74 Ilopsaka ['MA-
11).

B nononHeHue k mepedrciieHHbIM Bhilie TpeOoBanusM [lopsiaka ompeneneHsl
CJIeIyIOLIME OAXO0/IbI K OIIEHKE AK3aMEHAIMOHHBIX padOT MO MaTeMAaTHKE:

3a Ka)XJ10€ BEPHO BBITIOJIHEHHOE 33/IaHK€ BBICTaBIsIeTCs | mepBUYHBIN OaILT;

3aJlaHU€ CUMUTAETCA BBIMOJHEHHBIM BEpPHO, €CJIM BBIIYCKHUK BbIOpand
MIPaBUJIbHBIM MYTh PEIIEHUS, W3 NUCBMEHHOM 3alMCH PELICHHs MOHATEH XOJ €ro
pacCyXIEHUN, ITOJIyYEH BEPHBIN OTBET;

€clii TI0 pe3yJbTaTaM MPOBEPKU IK3aMEHAIMOHHON pabOThl ABYMsI SKCIIEPTaMU
MOJIy4YE€Hbl CYMMBI, pacxXojsiuecs Ha JABa WKW Oojee MEepBUYHBIX OaJIOB, TO IO
3aJJaHUSIM, B KOTOPBIX OOHAPYKEHBI PACXO0KICHUS, HA3HAUAETCS TPEThs POBEPKA;
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B JPYIUX CIIy4asX PAacXOXIEHUs OLEHKH, BBICTABICHHOM NBYMS JKCIEPTAMH,
OKOHYATEJIbHOM cuuTaeTcst 0oJjiee BbICOKAsl OLICHKa,;

PEKOMEHAYETCS CIeAyIollasl MKajda nepeBofia CyMMbI IIEPBUYHBIX OAJIJIOB 3a
BBIMOJIHEHHbIE 3agaHuss ['BDO-11 mo Marematuke B NATHOAJUIBHYIO CHCTEMY
OLICHUBAHMUS:

OTMeTKA 0 NATHOAJILHON 2» «3» «“4» «5»
cUCTEeMe OLleHUBAHUSA

IepBuunblil 0ana 0-3 4-6 7-8 9-10

2.2. OcobeHHOCTH IK3aMeHAUNOHHOM padoTel 'BI-11 mo matemaruke (ycTHas
¢popma)

[Ipu pazpaboTke HK3aMEHAIIMOHHOW MOJAEIHN COOJII0AAIaCh TPEEMCTBEHHOCTD C
TPaJAWIIMOHHBIMA YCTHBIMH 3K3aMCHAMHM II0 MAaTEMaTHKE UIT OOYyJalomuXxcs II0
oOpa3oBaTeNbHBIM MporpaMMaMm cpeaHero oOmiero  ooOpazoBanus. OOpaszery
sK3aMEeHaIMOHHOTo Ouera it mpoBenenus [ B3-11 nmo maremartrke B yCTHOM opme
MIPE/ICTABIICH HIKE.

Ha sk3amene nposepsieTcsi ChOPMUPOBAHHOCTD MPEACTABICHUN BBIITYCKHUKOB O
MaTeMaTUKe KaK YHUBEPCAJIBHOM SI3bIKE HAayKH, 00 HAESX U METOJaX MaTeMaTHKH,
OBJIAJICHUE MaTEeMAaTUYECKUMU 3HAHUSAMH U YMEHHUSIMH, COOTBETCTBYIOIUMU 0a30BOMY
ypoBHIO DenepanbHOr0O KOMIIOHEHTa TOCYAApCTBEHHOIO CTaHjapTa O0O0Iero
oOpazoBanusi (mpukaz3 MuHoOpa3zoBanusi Poccum ot 05.03.2004 Ne 1089 «O6
yTBepxKIeHUM (heliepaaIbHOro KOMIIOHEHTA TOCY/IapCTBEHHBIX CTaHAAPTOB HAYaJIbHOIO
00111eT0, OCHOBHOT'O OOIIIETO U CPEIHETO (MIOJIHOT0) 00IIero 00pa30BaHU»).

Jns nposenenus I'BD-11 B yctHOl QopMe mo Marematuke pa3paboTaHbI
BapUaHThl OWJIETOB, BKJIIOYAIOIIME B CeOSl 3a/laHMsl KaK MO KypCy aiareOpbl U Hayal
aHaJIN3, TaK U 10 KypCy T€OMETpUHU. bUiieTsl mpeiHa3HaueHbl U 711 T€X BBITYCKHUKOB,
KOTOpBIE OCBAaMBAaJIU MPOrpPaMMy B paMKax IABYX MPEIMETOB, U JJIs T€X, KTO U3ydall
MaTeMaTUKy B paMKaX MHTETPUPOBAHHOTO Kypca.

buiteTsl BKIIFOYAIOT S 3aJJaHUI: TEOPETUYECKAs 4YaCTh — OJHO 3a/IAaHHUE 10 TEOMETPUH
¥ OJTHO 33JIaHUE T10 ajire0pe M HayajlaM aHalnu3a, MpaKTHYecKas 4acTh — OJIHO 3aJIaHKe T10
reOMEeTpUM W JIBa 3aJlaHusl 10 ajreOpe W HavalaM aHajuu3a. 3aJaHus SBISIOTCS
CTaHJapTHBIMU JUT Kypca mMatematuku 10-11-x kmaccoB. Bece onm mpeamonararor ycTHoe
W3JI0KEHUE PpeIICHUs, JEMOHCTPUPYIOIIET0O YMEHHME BBITYCKHUKA MaTEMaTUYECKU
IPaMOTHO H3JIaraTh XOJ PEIICHUS, MPUBOIS MPH TOM HEOOXOIUMBIC TOSICHEHHUS U
000CHOBaHWUS.

Crpykrypa ounera OTBEYaeT 1eu MIOCTPOCHUS CUCTEMBI
muddepeHMpoBaHHOTO O0y4YeHusT B coBpeMeHHOM 1mikoje. Jluddepenmuanus
oOyueHHUs HalpaBlieHa Ha pelieHue JBYX 3ajad: (opMHUpOBaHMS y BCEX YUallUXCs
0a30BOM MaTeMaTHYECKOM TMOATOTOBKH, COCTABJSIONICH (PYHKIIMOHAIBHYIO OCHOBY
obmero oOpa3oBaHus, W CO3JaHUS JUIsI YacTH  IIKOJBHUKOB  YCIJIOBHH,
CIIOCOOCTBYIOIIUX TMOTYYEHUIO MOJATOTOBKH 00JIe€ BBICOKOTO YPOBHS.
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3amaHusl B MPaKTUYECKONW YaCTHU SK3aMEHAIIMOHHBIX OMJIETaX PacrojOXKeHbI IO
HapacTaHUIO CJOXHOCTU. 3agaHuss 3 U 4 COOTBETCTBYIOT YpPOBHIO 0a30BOMi
MaTEMaTUYECKOM IOATOTOBKHM, CPE€IM HUX OJHO 3aJaHUE€ IO TI'E€OMETPUU U OJHO
3aJlaHue 0 Kypcy ainreOpsl U Hadajl aHaiau3a. 3ajaHue S5 (1Mo Kypcy aareOpsl M Hadasl
aHaJln3a) COOTBETCTBYIOT YPOBHIO MOBBIILIEHHON MOJTOTOBKH.

ITepBbie (TeOopeTHUEeCKUE) BONPOCHI OMJIETOB OXBATHIBAIOT OCHOBHBIE OJIOKH
coxepkaHus Kypca crepeoMerpuu: «llapamienbHOCT NpAMBIX M IIIOCKOCTEW»,
«IlepneHAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEW», «MHOrorpanHukn», «O0beMbl
MHOTOTpaHHHKOBY», «Tema BpameHus», «OO0beMbl Tel», YTO OOecreuynBaeT
JNOCTAaTOYHYIO IIOJHOTY TNIPOBEPKH OBJIAJACHUS COJEpXKAHUEM Kypca. Bropsie
(TeopeTudecKre) BOMPOCH OMJIETOB OTHOCSTCS K KypCy aureOpbl W Hadajld aHaIW3a v
oxBateiBatoT Onoku: «Kopuu u cremenm», «Jlorapudmer», «Dynkuun», «Hadama
MaTEMaTHYECKOro aHain3a». TeopeThyecKkrue BOMPOCHl IK3aMEHAIMOHHBIX OWIIETOB
JaHbl HIWKE. B TeopeTnueckoll 4acTu 3K3aMEHAIlMOHHOM padOThl OT 3K3aMEHYEMOTO
TpeOyeTcsi  BOCIPOM3BECTH  OIpejaesieHue, (QOpMYJIUPOBKY TEOpEeMbl U €€
J0Ka3aTeIbCTBO,  NPUBECTH  HEOOXOAMMBIE  WUIIOCTPUPYIOLIUME  IPUMEPHL.
(PopmynHpPOBKHU U AOKA3aTEIBCTBA MOTYT Pa3IMyaThCsl B 3aBUCUMOCTH OT YU€OHUKOB,
10 KOTOPBIM 3K3aMEHYEMbII 00yJasics U TOTOBUIICS K SK3aMEHY.)

IlepBbIe BONPOCHI IK3aMEHAIIMOHHBIX OMJICTOB

1. BzauMHOE pacnoyiokeHHne NPSIMBIX B IPOCTpaHCTBe. [lapaiensHbie npsmele.
CkpenuBaronmecs npsMble. YTOJI MEXAY ABYMs PSIMBIMU B IIPOCTPAHCTBE.

2. [TapannenbHOCTh NPSIMON U TJIOCKOCTH (TPU3HAKHU U CBOWCTBA).
3. [lepneHAUKYISIPHOCTD IPSIMOM M IJTIOCKOCTH (IIPU3HAKU U CBOMCTBA).

4. IlepneHauKyJIAp ¥ HAKJIOHHASA. YTOJ MEXKy IPSAMOM U INIOCKOCThIO. Teopema
0 TpeX MepHEeHIUKYISIPaAX.

5. [NapannenbHOCTh MIIOCKOCTEH (MPU3HAKU U CBOMCTBA).
6. [leprieHANKYISIPHOCTH MIOCKOCTEN (TPU3HAKU U CBOMCTBA).

7. PaccrosHME OT TOYKHM OO IUIOCKOCTU. PaccTosiHue Mexay IpsAMOu U
rapajuieIbHON €1 MIIOCKOCThI0. PaccTosiHME MEeX Ty IapauieIbHBIMUA MIIOCKOCTAMU.

8. Ilpusma, ee ocHoBaHusA, OOKOBBIE peOpa, BbicoTa. [Ipsmas u mpaBUibHAS
npu3Mbl. Dopmyna 06beMa MPU3MBI.

9. lNapannenenunen. Ky6 (onpexnenenus, cBoiicTBa pedep, rpaneit). GopmMyiibl
o0BeMa MPSMOYTOJIBLHOTO MapalijieNienumneaa, Kyoa.

10. CummeTtpuu B KyOe.

11. Ilupamuna, ee ocHoBaHue, OOKOBBIC pedpa, BbicoTa. [IpaBunibHas nupaMua.
dopMyJIbI TIIOIIAIN TTOBEPXHOCTH U 00beMa MTUpaMU/IbI.

12. IIpaBuiibHbIE MHOTOTPAHHUKH (TETPAdIP, KyO, OKTAdIP).

13. Iunuuap, ero ocHoBaHusA, oOpasyroias, OOKOBasi MOBEPXHOCTh, BBICOTA.
dopMyITbl TUIOMIAAN TOBEPXHOCTH U 00beMa IIJIMHIPA.
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14. Konyc, ero ocHoBaHue, oOpasyiomias, OOKOBas MOBEPXHOCTh, BBICOTA.
dopMyIibl TUIOMIAAM IOBEPXHOCTU U 00beMa KOHYCA.

15. ap u cdepa, ux ceuenus. Popmynsl 00beMa mapa v miIomanu chepsl.
Bropbie Bonpochl 3K3aMEeHAMOHHBIX OMJIETOB

1. IToHsITHE O CTENEHU C PAllMOHATIBHBIM MTOKA3aTEIIEM.

2. JlecaTUYHBIN K HATYpaJIbHBIN JOTapu (MBI, YHUCIIO €.

3. [lonsiTue yoObIBaromien GpyHKIuu, npumep, rpadudeckas UUTIOCTpaIus.

4. Tlonatue Bo3pacTaroie PyHKIU, mpuMep, Tpaduaeckas WILTIOCTPAITUA.

5. [lonsiTue 0 TOUKax MakcUMyMa (MHHUMYyMa) QYHKIIMH, TpUMEp, Tpadudeckast
WJLTIOCTPALYSL.

6. JlocTaTouHbIE YCIOBHS CYIIECTBOBAHUS MaKCUMyMa (MUHUMYyMa) QYHKIIUH.
7. IlonsiTue 4yeTHOM (PyHKLMH, IPUMED, TpaduyecKas UIUTFOCTPALIHS.

8. ITonsiTue HeUeTHON (QYHKLMH, IPUMED, UIUTFOCTpALUs Ha rpaduKe.

9. IlonsaTHe nepuoANYECKON (PYHKINH, TPUMEpP, WIUTFOCTPALUs Ha rpadukKe.
10. TToHsiTHE MPOU3BOIHOM, €€ TEOMETPUUECKUMN U (PUBNUECKUNA CMBICIT.

11. Jlorapudmudeckas QyHKIMs, €€ CBOMCTBA U rpaduK.

12. ®dyukus Y = SiNX, ee cBoiicTtBa M rpaduk. Jloka3areabCTBO OIHOTO H3
CBOMCTB.

13. ®yHkIHMs Y = COSX, €e CBOMCTBA U rpaduK.
14. ®yukmus Y = tgX, ee cBoiicTBa U rpaduk.
15. Crenennas QyHKIus, ee CBOMCTBa U rpaduK.

Tperbu  Bompockl  (TEOMETPUUCCKHE  3aJaHWsl  MPAKTUYCCKOH  YacTH)
AK3aMEHAIMOHHOM PAa0O0Thl OTHOCATCS K pazznenam: «MHororpaHHukn», «O0beMbl
MHOTOIpaHHHUKOBY», «Tena BpameHus», «OO0bEMBbI Tell», a 4YETBEPTbIE M MSThIC
BOIPOCHI (anreOpandveckue 3aJaHusl TPaKTUYeCKOW vacTh) — K pasaenam «Hauana
MaTeMaTUYeCKOro  aHaiu3a», «YpaBHEHHs M  HepaBeHCTBa» U «OCHOBBI
TPUTOHOMETPHUUY.

Homep Bompoca Yacrsp Pa3znen kypca YpoBeHb
omiera padoThI MaTeMaTHKHU
1 Teopetnueckas | CrepeomeTpust -
2 Teopernueckas | AnreOpa u Hauaja aHaiIu3a | -
3 [IpakTueckass | Crepeomerpus bazoBbIii
4 [Ipaktuueckas | AnreOpa v Hayana aHanu3a | ba3oBbii
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5 [Ipaktruueckas | AnreOpa v Hayana aHanu3a | [loBbilIeHHBIN

Hwxe IMPUBOOUTCA O6p3.3€11 9K3aMCHAIITMOHHOI'O Owrera 1o MaTeMaTHKeE.
06pa3eu IK3AMEHAUUOHHO20 ounema no mamemamuke

1. BzanMHOE pacnoioxkeHne npsiIMbIX B IpocTpaHcTBe. [lapannenpHbie npsmble.
CkperuBarouecs npsiMble. YT MEXAY ABYMs IPSIMBIMH B IPOCTPAHCTBE.

2. [lonsiTue yobIBaromeil GyHKIMH, TPUMED, rpapuuecKasi HUTIOCTPAIHS.

3. IIpsAMOYTOJIBHUK, CTOPOHBI KOTOPOTO PABHBI 2 CM M 5 CM, BPAaIllaeTCsi BOKPYT
MeHbIIEN cTOpoHbl. HalimuTe 00beM Tena BpaleHusl.

4. Touka IBMXKETCSA MO KOOPIWHATHOM MPSMOW COIJIAaCHO 3aKOHY X(t) = 4t* —t,
rae x(t) — KoopaMHaTa TOYKM B MOMEHT BpeMeHu t. HaiimnTe CKOpOCTh TOYKH IIpH
t=2.

5. Hailinute HauMeHblllee 3HAYEHUE (PYHKIIUHU y:4\/§sin(x—%j, eciu

{5%_9ﬂ}
el —;—|.
6 6

OIIeHKa BBINIOJIHEHHUSI OT/AEJbHBIX 3aJJaHNI YK3aMEHAIMOHHOM paﬁoTbI H
OLICHUBAHME PE3YJAbTATOB IK3aMEHA

[Ipu npoBEpKe MaTEMATUYECKOM MOATOTOBKM BBITYCKHUKOB OLIEHUBAECTCS YPOBEHD,
Ha KOTOPOM ¢(h)OPMHUPOBAHBI CIIEAYIOLINE YMEHHUS:

BOCITPOU3BOJUTH OMPECICHUS] MaTEMaTUYECKUX OOBEKTOB, (POPMYIHPOBKH
TEOPEM U UX JO0Ka3aTelIbCTBAa, COMPOBOXIAsA HX HEOOXOJUMBIMU YEPTEKAMU,
PUCYHKAMH, CXEMAMU;

HCIIOJIB30BATh U3YUYCHHYIO MATCMATUYICCKYIO TCPMHUHOJIOIUIO U CHMBOJIUKY,

NPUBOAUTH TPUMEPHI T€OMETPUUECKUX (GUTYp U KOH(UTypauuid, MpUMEpPHI
MPUMEHEHUSI U3YYEHHBIX CBOMCTB, (DaKTOB U METOIOB;

OTBCYATb Ha BOIIPOCHI, CBA3dHHBLIC C N3YUCHHBIMU MAaTCMAaTHYCCKHNMU (l)aKTaMI/I,
IIOHATHUAMH U UX CBOﬁCTBaMH, C MCTOJaMHU PCHICHUA 3aa4,

YETKO, 'PaMOTHO, JIOTUYHO HU3JIaraTb CBOU MBICJIN,

MPOBOJUTH 10 U3BECTHHIM (OpMYyJIaM U MpaBuUiiaM NMpeodpa3oBaHusi OyKBEHHBIX
BBIPKECHUM, BKIIOYAIOUIUX CTEIECHU, PAIUKaJbl, JIOTapu(Mbl 1 TPUTOHOMETPUUYECKUE
bynkumm;

UCCIIEIOBaTh B MPOCTEHINIMX CiIy4asX (PyHKIMH Ha MOHOTOHHOCTb, HaXOJIUTh
HauOOJIbIITNE U HAUMEHBIITNE 3HaYCHUS (DYHKIIHIA;

peuaTh palnudoHaJIbHbIE, IMOKa3aTelIbHbIE U JIOTapU(PMUYECKUE YpaBHEHUS U
HEPABEHCTBA, MPOCTENIINE UPPALMOHATBHBIE 1 TPUTOHOMETPUYECKUE YPABHEHNUS,
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peraTh CTEPEOMETPUUYECKHE 3a/1a4U Ha HAXOXKJECHUE TEOMETPUUECCKUX BEITUINH
(muH, yriioB, mwiomaaei, o0beMoB);

WCITOJIB30BaTh TPU PEIICHUH CTEPEOMETPUYCCKUX 3a7ad IUTAHUMETPUYCCKUE
(haKThl 1 METOJIBI;

IIPOBOJUTH JOKA3aTEIbHBIE PACCYKICHMS B XOJE pEIICHUS 3a/1a4.

ITpu ouLeHke 3K3aMEHAIMOHHOM pabOThl UCHOJB3YETCS MATHOAUIbHAS ILIKAaJa.
PesynpraTel roCcyAapCTBEHHOU UTOTOBOM aTTeCTalluU IIPU3HAIOTCS
YAOBJIETBOPUTENBHBIMA B Cllydae, €CIM BBINYCKHUK npu caade ['BO-11 1o
MaTeMaTUKE MOJYYHJI OTMETKY HE HUXKE yIOBJIETBOPUTEIIHHOM.

OneHuBaHMe pe3yiabTaTa »HK3aMEHAa II0 MaTeMAaTHKE OCYIIECTBISIETCS B
COOTBETCTBHHM CO CICAYIOIIUMH KPUTEPUSIMH.

KpI/ITepl/ll/l OIICHKH BBIINNOJHCHHUSA OTAC/JIbHBIX 3az1aHm“4 3K33MeHaHI/IOHHOl7[ paﬁoTbI

Homep | Kpurepuu ouleHKHU BBHINOJHEHHS 321aHUS banabl
3agaHus
OTBEeT 2K3aMEHYEMOIO XapAKTEPU3YETCSI  CMBICIOBOM 2
Nel LEJIbHOCTBIO, PEYEBOM CBSI3HOCTBIO M IOCIIEIOBATEILHOCTHIO
HU3J10KCHUS

JIOTHYCCKHUE OIIHOKH OTCYTCTBYIOT, IIOCJICA0OBATCIbHOCTDL
N3JIOKCHUA HC HAPYIIICHA,

Wnu:

JOMyIlleHa OJlHa OIMOKa / HETOYHOCTh, KOTOpasl MOcie
YTOUHSIIOIIETO BOIIpoCca JK3aMeHaTopa HCIIpaBJICHA
AK3aMEHYEMbIM

OTBET DK3aMEHYEMOIO  XapaKTEPHU3YETCS  CMBICIOBOM 1

IIEJTLHOCTBIO, CBSA3HOCTBIO M MOCIICIOBATEIIbHOCTHIO M3JI0KEHHUS,
HO JIONyIIeHA OJ{Ha OImMMOKa / HETOYHOCTh, KOTOPYIO TTOCTIE
YTOUHSIOIIETO BOIMPOCa dK3aMEHATOpa dK3aMCHYEMBIH HE CyMel

UCIIPABUTh
Hpyrue citydau, He COOTBETCTBYIOIIHME YKa3aHHBIM BbIIIE 0
KPUTEPUIM
Ne 2 OTBET DK3aMEHYEMOIO  XapaKTEPHU3YETCS  CMBICIOBOM 2
LEJIBHOCTBIO, PEYEBOM CBA3HOCTBIO M IOCIEAOBATEIBHOCTBIO
U3JI0KCHUS:

JIOTHYCCKHUE OIIHOKH OTCYTCTBYIOT, IOCJICA0OBATCIbHOCTDL
H3JIOKCHUA HC HAPYIICHA,

Nnu:

JOMyIlIeHa OJlHa OIMMOKa / HETOYHOCTh, KOTOpasl IMOcie
YTOUYHSOIIETO BOIIpOCa JK3aMeHaTopa HCIIpaBJICHA
AK3aMEHYEMbIM
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OTBET 9SK3aMEHYEMOI'O  XapaKTEepU3YyeTCs  CMBICIOBOU 1
LEJIBbHOCTBIO, CBA3HOCTBIO U MOCJIEIOBATEILHOCTHIO N3JI0KEHHS,
HO JIOMYIIEHA OJ[HA OIIMOKA / HETOYHOCTh, KOTOPYIO MOCIIE
YTOUHSIOIIETO BOIPOCA IK3aMEHATOPA IK3aMEHYEMBIM HE CyMeEll
UCIIPABUTh
[pyrue citydau, He COOTBETCTBYIOIIHME YKa3aHHBIM BBIIIE 0
KpUTEPHUSIM
XoJ peuieHus: BEPHbIM, ITOJYYEH BEPHBIN OTBET 2
X0/ penieHusi BEpHbIA, HO AK3aMEHYEMbI JTOMYCTUI OJIHY 1
Ne 3 OIMOKY BBIYMCIUTEIBHOTO XapakTepa
[pyrue cirydau, He COOTBETCTBYIOIIHME YKa3aHHBIM BBIIIE 0
KPUTEPHUSIM
XOJ peleHus: BEpHbIU, ITOJTYYEH BEPHBIA OTBET 2
X0 peleHusl BEpHbIMA, HO DK3aMEHYEMbIA TOIYCTHI OJHY 1
Ne 4 OLIMOKY BBIYMCIUTEIBHOIO XapakTepa
Hpyrue citydau, He COOTBETCTBYIOILHME YKa3aHHBIM BBIIIE 0
KpUTEPUSIM
XOJ pelIeHusl BEPHBIN, ITOIYYEH BEPHBIA OTBET 2
X0 pelieHuss BEpHbIN, HO DK3aMEHYEMbIH JOIIyCTHII OJHY 1
Ne § OIMOKY BBIYMCIUTEIHHOTO XapaKTepa
[pyrue citydau, He COOTBETCTBYIOIIHME YKa3aHHBIM BBIIIE 0
KPUTEPUIM
Maxkcumanvroe Koauuecmeo 0411086 3a IK3IAMEHAUYUOHHBLIL Ouem 10

Pekomennyercst cienyromas IIKajla MEpeBOJa CyMMBbI NEPBUYHBIX OAJJIOB 3a

BbINIOJTHEHHbIE 3a7aHusg ['BO-11 mo maremaruke (yctHas ¢opma) B MITHOAUIbHYIO
CUCTEMY OLICHUBAHUS:

OTMeTKA N0 NATHOANIIHLHOU 2» 3» «“y
cHCTeMe OLICHUBAHUSA

«5»

IepBuunblii 0ana 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 dopMysIa KOPHEH KBaJPaTHOIO yPABHEHMUSL:
X = _bj—\/ﬁ, rae D = b?— 4ac.
a

. 2
o Ecnu xBagpaTHbIil TpexwieH aX” + bX + C umeeT nBa KOpHS X1 H X»,
TO

a2+ bx + ¢ = a(X — X)) (X — Xo);
€ClIn KBaI[paTHLIP'I TPCXUICH a.X2 + bX + C UMeeT eIII/IHCTBeHHBIﬁ KOPCHb Xp, TO

ax?+ bx + ¢ = a(X — Xo)°.

L CDOpMYJII)I COKpAIICHHOI'O YMHOXCHU A
(a+b)’=a’+2ab+b’
(a—b)’=a’~2ab+b?
a’~b’=(a+b)(a-b)

o ®dopmyna N-ro wieHa apupMEeTHIECKON porpeccut (an), MepBhIA YIeH
KOTOpOW paBeH a; ¥ pa3HoCcTh paBHa d:  a,=a; + d(n—1).

° dopMyna CyMMBI TEpPBBIX N UIEHOB apu(PMETHUYECKON MPOTpeccuu
S — (al + an )n
" 2
o dopmyna N-ro wieHa reomeTpudeckoil nporpeccuu (b,), mepBbIil wieH
o . n-1
KOTOpOHl paBeH b, a 3HameHartens paeH : b =b -q .
o @opMyna CyMMbl MEpPBBIX N YJIEHOB T'€OMETPUYECKOM MPOrpeccuu
S = (qn _1)31
n — - s
q-1
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Tabanna KBaaApaTOB IBY3HAYHBIX YHCeJ

Enunuunsi
0 1 2 3 4 5 6 7 8 9

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
8100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801

JlecATKH

OO N[O B WIDN| -

I'EOMETPUA

o CyMMa yrioB BBIITYKJIOTO N-yTOJbHUKA PaBHA 180°(n — 2).

o Panuyc I oKpy>KHOCTH, BIHCAHHOW B MPaBHJIbHBIA TPEYTOJIBHUK CO

CTOPOHOM &, paBeH Fa.

o Pammyc R OKpYy)XHOCTH, ONHCAHHOW OKOJIO  MPABWIBHOIO

. 3
TPEYTOJbHUKA CO CTOPOHOM a, paBeH ?a.

o Jis tpeyroasauka ABC co ctoponamu AB = ¢, AC = b, BC = a:

a b C

- =— =— :2R’
sinA sinB sinC

rae R — paguyc onucaHHOM OKpYKHOCTH.

o Jis tpeyroabsHuka ABC co ctoponamu AB = ¢, AC = b, BC = a:

¢’ =a®+b*—2abcosC.

. dopmyina amunbl | okpyx)HOCTH pagnyca R:
| =27nR.
. dopmyina anunbl | 1yru okpy)KHOCTH paanyca R, Ha KOTOpYIO

ONMMPAETCA LEHTPAIbHBINA YOI B (0 TPAIyCOB:
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| 21R

360
o dopMya miIomanu S mapamiesorpaMMa co CTOPOHOW @ W BBICOTOM
h, npoBenéHHOIt K 3TOM cTOpoHe: S = ah.
o dopmyiia wIomaan S TPEyrojbHUKa CO CTOPOHON @ M BBICOTOM h,
ITPOBEAEHHON K 3TOW CTOPOHE:
1
S==ah.
2
o dopmyia mIomaay S Tpareuy ¢ OCHOBaHUSIMH &, b 1 BeIcoTOH h:
a+b
S=——n.
2

o dopmyna mnomaau S kpyra paguyca R: S = nR?.
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Ipuioxkenne 2. CnpaBodyHble MATepHaJibl MO0 MaTeMaTHKe I YYACTHHKOB
I'B2-11

Auredpa

Taonuya xkeadpamoe uenvix uucen om 0 0o 99

2510705070005
0 1 2 3 4 5 6 7 8 9

JlecaTku

0 1 4 9 16 25 36 49 64 81

o

100 | 121 | 144 | 169 | 196 | 225 | 256 | 289 | 324 | 361

400 | 441 | 484 | 529 | 576 | 625 | 6/6 | 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

OO NO|OTPAWIN -

8100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801

CBoiicTBa apu(pMeTHUECKOT0 KBaIpaTHOIO KOPHS

b>0

KopHu KBagpaTHOTO ypaBHEHHS ax’+bx+c=0 ,a=0
—b—x/b2—4ac —b+«/b2—4ac 2
= o3 , X, = >3 npu b”—4ac>0

X:—% npu b® —4ac=0

Xy

DopMyJIbl COKPALLIEHHOTO YMHOKEHUS
(a+b)’=a’+2ab+b’
(a—b)’=a’~2ab+b?
a’~b°=(a+b)(a-b)
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Cmenens u n102apugpm

CBoiicTBa CTENIEHU CsoiicTBa norapudma
npu a>0, b>0 npu a>0, a1, b>0, x>0, y>0
a—n :in alogab:b
a log,a=1

an -am:an+m

i log,1=0
a—m:a”_m log, (xy)=Ilog, x+log, y
a X

o m:a”m Ioga(yjzlogax—logay

log, b“ =klog, b

e N
QD
(e
SN N——
>
Il
QD
=]
(@)
S

I'eomerpus

CpenHsas TMHUSA TPEYTOJIbHUKA U TpAEIUn

B C BC||AD
B MN — MN —
CpeIHSS JIMHUS CpeIHSIS JTHHHS
M N MN|AC M N mN|aD
MN =AC MN = BC+AD
2 A D 2
A C

Teopema [Tudaropa Jnmuna

OKPY>KHOCTH C=2nr
IInomans

Kpyra S=nr’

c a a2+b2=02
b
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OnucaHHas ¥ BIIMCaHHAas OKPYXHOCTH IIPaBUJIBbHOI'O TPCYI'OJIbHUKA

Inowaou ¢uzyp

[Tapannenorpa

MM

b
i

Tpanenus

b

a

ITnowaou nosepxnocmeii u 00vEMbL meJi

[IpsAMOyTOnbHBIN

MapaJuICICIINIIC

[Tupamupga

S=ah,

S =absiny
a+b

S—T h

V =abc

Tpeyronpau

I

‘dz

[Ipsmas
pu3Ma

HnaroHajin

6
h—ﬂ
2
1
S=§aha
1
S—zabsmy
d,, d, -
1
V=S,h
Vzénrzh
S, =uarl
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Humuaap

V:nrzh

S. =2arh

6ok

3
V =—mnr

' S = dmr?
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Tpuronomerpudeckue GyHKIUM

. Tpuronomerpruueckas
[IpsIMOYTONIBHBIN TPEYTOJILHUK
OKPY>KHOCTb
N A
sino == P, =
c K- —-{sina
C a b |
cosa = — ! NG -
o c cos 1
AR NI _a
b tg o= B

. 2 2
OCHOBHOE TPUTOHOMETPUIECKOE TOKIACCTBO: SIN" 0 +cos a =1

HekoTtopble 3HaU€HUS TPUTOHOMETPUYECKUX (PYHKITUH

pajuaHbl O—t T T T T 3n 2n
. 0 6 4 3 2 2

rpazycer | g, %O" 45° 60° 90° 180° | 270° | 360°

- 1 J2o |43
= 1 _
SInNo 0 5 5 > 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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