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IlepeyeHb yCI0BHBIX 0003HAYEHUI, COKPAIlleHWd M TEPMHHOB

I'BD ['ocynapCTBEHHBIN BBIIYCKHOM DK3aMEH

['MA ['ocynapcTBeHHass UTOroBasi aTTeCTalys MO 00pa30BaTEIbHBIM
porpaMmMaM OCHOBHOTO OOIIEro W CpeaHero oOmero
oOpa3zoBaHuUs

'NA-11 ['ocynapcTBeHHass UTOroBasi arTecTalysi Mo o0pa3oBaTENIbHBIM
IporpaMMaM CpeJHEro o0I1ero 0opa3oBaHus

'NA-9 ['ocynapcTBeHHass UTOroBasi aTTeCTallds MO0 00pa3oBaTEIbHBIM
nporpaMmamM OCHOBHOTO 00111eT0 00pa3oBaHUs

I'OK ['ocynapcTBeHHasi HSK3aMEHAalMOHHAsE KOMMCCHSI CyOBeKTa
Poccniickon @enepanun

MuHnoOpHayku MunucrepcTBO 00pa3zoBaHus U Hayku Poccuiickoit @enepannu

Poccun

OO6yuaroruecs ¢
OB3

OOyuaromuecs o 00pa3oBaTeIbLHBIM MPOTpaMMaM OCHOBHOTO
oOIIIero M cpeaHero oduero o0pa3oBaHusl C OrPAHUYCHHBIMU
BO3MOXKHOCTSIMH 3710POBbSI

oro

OCHOBHOI rOCYIapCTBEHHBIN HK3aMEH

[Topsimox TA-11

[Ipuka3z Muno6pnayku Poccum ot 26.12.2013 Ne 1400 «O6
yrBepxkaeHnn  llopsaka  mpoBeneHHsT  rOCYyNapCTBEHHOM
UTOTOBOM aTTecTaly Mo 00pa30oBaTENbHBIM IPOrpaMMaM
CpEIIHETO oO1ero 00pa3oBaHUs» (3apeructpupoBaH
Muntoctom Poccun 03.02.2014, peructpannonnsiii Ne 31205)
(B pemakmuu npukaza MwunoOpHayku Poccum ot 16.01.2015
No 9 (3apeructpupoBan MuntoctoMm Poccun 30.01.2015,
peructpannoHHbIi Ne 35794);

[Topsmox 'MA-9

[Ipukaz MwunoOpuayku Poccum ot 25.12.2013 Ne 1394 «O6
yrBepxkaeHnn  llopsiaka  mpoBeneHHss  TOCYyHapCTBEHHOM
UTOTOBOM aTTecTallud MO0 00pa3oBaTENbHBIM IPOrpaMmam
OCHOBHOro  oOmiero  oOpa3zoBaHus»  (3aperucTpUpoOBaH
Muntoctom Poccun 03.02.2014, peructpauuionnsiii Ne 31206)
(B penakuuu npukaza Munoopuayku Poccum ot 16.01.2015 Ne
10 (3apeructpupoBan Muntoctom Poccun  27.01.2015,
peructpanonsbiii Ne 35731)
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[IyHKT npoBeneHus dK3aMeHa

PLIOU

Pernonanpublii 11eHTp 00paboTku nH(pOpMaIK cyObeKTa




Poccuiickon Oenepanmnu

CKOO CrneunanbHas (KOppeKIMOHHAas) oOpa3zoBaTeIbHas
OpraHu3alus
OM DK3aMEHaIlMOHHBIE MAaTEPUAIIbI

B nanHom MeTtoauyeckoM MUChbME NAIOTCA Pa3bsiCHEHUs 1O Bompocam DM jist
I'BD mna oOydaromuxcsi, OCBOMBIIHMX OOpa3oBaTeibHbIE MHPOrpaMMbl OCHOBHOTO
00111ero 00pa3oBaHUs M CpeIHEro OOIero oOpa3oBaHus 0 MaTeMaTUKe (MMMChbMEHHAs
U yCTHast OpPMBbI).

B  mmceMe  KOMMEHTHPYIOTCS  THOAXOABI K  OTOOpY  COJEp KaHUs
AK3aMCHAIMOHHBIX MaTEPHAJIOB, ONMUCHIBAIOTCS 3K3aMEHAIIMOHHBIC MOJICIU W THIIBI
3a1aHui, OpMYIUPYIOTCS TPeOOBaHUS IO OpPTaHM3allMM W TMPOBEACHHUIO AK3aMEHa,
JAIOTCS PEKOMEHJAIMK IO OIGHWBAHWIO HSK3aMEHAIIMOHHBIX PabO0T yYaCTHUKOB
AK3aMEeHa, IPUBOIATCS 00PA3IThI 3aTaHHH.

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

I'BD nnst o6yyaronuxcs, OCBOUBILUX 00pa30BaTeIbHbIE IPOTrPAMMbl OCHOBHOTO
obmero obpazoBanus (nmanee — ['BD-9), mpoBoautcs B coorBercTBuu ¢ [lopsakom
'MA-9.

Kareropun oOyuwarouiuxcs, cpatomux ['MA B ¢popme I'BD, mepeuncnensl B
nynkTe 7. [lopsaka THA-9.

OM cootBercTBYIOT DenepanbHOMY KOMIIOHEHTY FOCYIApCTBEHHOTO CTaHAAPTA
obmero oopazoBanus (Ilpukaz MunoOpaszoanus Poccuu ot 05.03.2004 1. Ne 1089).

1.1. OcobGeHHocTH 3k3aMeHANMOHHOM padoThl 'BI-9 no maremaTunke
(mucbMenHas popma)

[Ipu pa3paboTke 3K3aMEHAILIMOHHONM MOJENN COOIoalIach MPEEMCTBEHHOCTD C
TPaJUIIMOHHBIMU ¥ HOBBIMH (pOpMaMU dK3aMEHa M0 MaTeMaTuKe IS 00yJaromuxcs,
OCBOMBIIMX 00pa3oBaTeNbHbIE MPOrPaMMbl OCHOBHOTO O0IIETr0 00pa30BaHUs.

Ha »kx3amene npoBepsieTcs: chopMHUPOBAHHOCTH MPEICTABICHHUHN BBITYCKHUKOB O
MaTeMaTHKe KaK YHHUBEPCAJIBHOM SI3bIKE HayKd, 00 HIesSX M METOAaX MaTeMaTHKH,
OBJIAJICHNE MAaTeMAaTUYECKUMH 3HAHUSIMH ¥ YMEHHUSIMH, COOTBETCTBYIOIIUMHU
®denepalibHOMY KOMIIOHEHTY TOCYJAapCTBEHHOIO CTaHJAapTa OO0IIero oOpa3oBaHUs
(ITpuka3z Muno6pazoBanusi Poccun ot 05.03.2004 r. Ne1089), pazButre JT0TUYECKOTO
MBIIIEHHS], TPOCTPAHCTBEHHOTO BOOOPAXKEHHUS, aITOPUTMUYECKON KYIbTYPBHI.

Hna nposemenus ['BD-9 mno wmarematuke pa3paOoTaHbl — BapUaHTHI
HK3aMEHALIMOHHBIX paboT, BKIIOYAONIKME B ce0s 3aaHus Kak Mo Kypcy «Aunredpay,
Tak u 1o Kypcy «['eomerpus» (cMm. oOpasen sSKk3aMeHalIMOHHON paboThl IO MaTEMaTHKE
s npoenenus 'BD-9). Dtu paboThl mpenHa3HAYeHbI W JJIS T€X BBITYCKHUKOB,



KOTOpBIE OCBAaMBAaJU MPOrpaMMy B paMKax JABYX MPEIMETOB, U JJIs T€X, KTO U3ydal
MaTeMaTUKy B paMKax MHTErPUPOBAHHOTO Kypca.

Ha BpITIOTHEHHE AK3aMEHAIMOHHON paboThl 10 MaTeMatuke Aaércs 3 yaca 55
MUHYT (235 MUHYT).

B ykazannom Ilopsake T'MA-9 dopmynupyroTcs cienyromme TpeOOBaHUS
POBEACHUS dK3aMEHA!

«B mpOJOIKUTEIPHOCTh 9K3aMEHOB MO y4€OHBIM IpeIMETaM He BKIIIOYaeTCA
BpeMsi,  BBIJICJICHHOE Ha  MOJATOTOBUTEIbHBICE  MEpPONPUSATHUS  (MHCTPYKTaXK
00y4aroIMXcsi, BCKPhITHUE MAKETOB C AK3aMEHAIMOHHBIMUA MaTepHaJlaMH, 3all0JHEHUE
PErHCTPAlMOHHBIX IOJIEM 3K3aMEHALIMOHHOM paldOThl, HACTpPOWKa TEXHUYECKHX
CPE/CTB).

[Ipyn TpOIOIKUTENBHOCTH 3K3amMeHa 4 u 0oJiee yaca OpraHu3yeTcsl MUTaAHUE
00yyaromuxcs.

s obyuaromuxcs ¢ OB3, oOydaronuxcs neTed-uHBaIUI0B U UHBAIUJIOB, a
TaKXKe TEX, KTO 00ydajcsi MO COCTOSHUIO 3JI0POBBS Ha JIOMY, B 00pa30oBaTeIbHBIX
OpraHu3alusX, B TOM YHUCJIE CAHATOPHO-KYPOPTHBIX, B KOTOPBIX MPOBOJATCS
HE0OX0IUMBbIE JIeYeOHbIC, PEAOMIIUTAIIMOHHBIE U 03JJ0POBUTEIIHLHBIC MEPOIIPUSTHUS JIJIS
HYXKJAIOIMUXCA B JUIMTEJBHOM  JICYEHHUH,  MPOJOJDKUTEIBHOCTh  DK3aMEHa
yBenuuyuBaeTcs Ha 1,5 gaca.»

[Ipy nmpoBeneHHMHM SK3aMe€Ha JJII  YYaCTHUKOB C  OTPaHUYEHHBIMU
BO3MOXHOCTSIMU 310pOBbBS MPUCYTCTBYIOT ACCHUCTECHTBHI, OKa3bIBAIOIIINE
AK3aMEHYEMbIM HEOOXOIUMYI0 TEXHUUECKYIO TTOMOIIb C YY4ETOM MX WHIUBHUIYaTbHbBIX
BO3MOKHOCTEH: MOMOIIb B 3aHATUU paboyero Mecta, MepeBKEHUH, CYpPAOTNEePEBOJIC
(cm. 1. 34 u 37 [opsiaka TUA-9).

DK3aMEHaIlMOHHbIN BapuaHT (MapkupoBaH OykBoW «Ay») BkmowaeT 10 3amaHuii:
OJTHO 3aJIaHUE TI0 apu(PMETHKE, OJTHO 3aJaHUE TI0 TEOPUU BEPOSTHOCTEH, CEMb 3aJJaHH 110
anredpe, OJHO 3a/laHhe M0 TEOMETPHUH. 3aJaHMsl SIBJISAIOTCS CTaHIAPTHBIMHU Ui Kypca
MaTeMaTUKM OCHOBHOM MLIKOJbL. Bce OHM, KpOME OHHOrO, OTHOCSTCS K 3aJaHUSM C
pa3BEepHYTHIM OTBETOM M TPEOYIOT 3alKCH PEIIeHHs 3a/1a41, JeMOHCTPUPYIOIIeH YMEHHE
BBIITYCKHUKA MaTEMaTUYE€CKM TPAMOTHO H3JaraTh peElIeHUE, MNPUBOAS IPU ITOM
HEOOXOoAMMBIC TOsSCHEHUS W oOocHoBaHUs. [lpu BbmonHeHun 3amanus 4 (Wi
AQHAJIOTMYHOr'O0 €MY) JOCTAaTOYHO J1aTh KPATKUWA OTBET HA KaXIblil M3 MOCTABICHHBIX
BOIIPOCOB.

Crpykrypa paboThI OTBEYACT 3a7a4e MOCTPOCHUS CHUCTEMBI
muddepeHMpoBaHHOTO O0y4YeHUuss B coBpeMeHHOM 1mkojie. Juddepenuanus
0o0yueHHUs HallpaBJieHa Ha JOCTUKEHHUE JIBYX Iiesieil: (OpMUpPOBaHUS Yy BCEX YUalIUXCS
0a30BOM MaTeMaTUYECKOM MOJATOTOBKH, COCTABJSIONICH (PYHKIIMOHAIBHYIO OCHOBY
o01ero 00pa3oBaHusl; OJHOBPEMEHHOI'O CO3JIaHUS ISl YaCTH IIKOJBHUKOB YCIIOBHM,
CITOCOOCTBYIOIIUX TMOJYYEHUIO TTOATOTOBKH MOBBIIIEHHOTO YPOBHS, JOCTAaTOYHOMN IS
AKTUBHOTO MCTIOJH30BAHMS MATEMATHKU B JTaJIbHEHITIIEM O0yUYCHHH.

3agaHuss B JK3aMEHAIIMOHHOM BapUaHTE paCMOJIOXKEHbl [0 HAPACTAHUIO
CIOXHOCTH. 3amanus 1-7 COOTBETCTBYIOT YPOBHIO 0a30BOMl MaTeMaTHUeCKOU
MOATOTOBKH, 3aaHus 8-10 — ypOBHIO OBBIIIIEHHOMN MOTOTOBKH.

B cBoeli COBOKYIMHOCTM BapWaHThl OXBATBIBAIOT BCE OJOKH CONEpKAHWS,
TPaJUIIMOHHO TIPE/ICTABIICHHBIE B Kypce MaTeMaTUKu 5-9-X KIIACCOB, YTO OOECIIeYnBacT
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JIOCTAaTOYHYIO TOJHOTY MPOBEPKU OBJIAJICHUSI COJEpX)aHHEeM Kypca. B cooTBeTcTBUM CO
crneuuuKol Kypca MaTeMaTuki OCHOBHOE BHUMAaHHE YJIENSETCS MPOBEPKE MPAKTUIECKOM
COCTABJISIIOIIEH  MAaTeMaTU4eCKOM TMOJrOTOBKM  BBIMTYCKHHMKOB, KOTJa  OBJIAJICHUE
TEOPETUUECKUMHU TOJIOKEHUSMHU TIPOBEPSIETCS OMOCPEIOBAHHO Yepe3 MPOBEPKY YMEHHS
pemiath 3a7aud. Bce 3amaHus, MCMONB3yeMbIE JJISi COCTABJICHUS HK3aMEHAIMOHHBIX
BapUAHTOB, COAEPIKATCS B OTKPBITOM OaHke 3amanuii OI'3.

BMecte ¢ »SK3aMEHAIIMOHHBIM BAPUAHTOM YYAaCTHHMKAM HK3aMEHa BbIIAIOTCS
CIPaBOYHBIC MaTEPUAIIBI, COJIEpKaIe TaOIUITy KBaJPaTOB JBY3HAYHBIX YMCEN, OCHOBHBIE
dopmynel 1o ayreOpe u  reomerpur  (cM. [lpwmokenme 1). [lpw  BBIIONTHEHWUH
AK3aMEHAIIMOHHOW PA0OTHI JIOMYCKACTCA UCMOJIb30BAHUE JIMHEHKH, WCIOIb30BAHUE
KaJIbKYJISITOpa HE pa3peraeTcs.

[Tpu poBepke MaTeMaTUYECKOMN MOATOTOBKH BBIITYCKHUKOB OLIEHUBACTCS YPOBEHD,
Ha KOTOPOM C(hOPMHPOBAHBI CIIETYIONINE YMEHUS:

BBITOJTHATH apuMETUYECKUE JICHCTBUS, COUETas! YCTHBIC M TUCbMEHHBIE TPUEMBIL;

MPOBOJMTH O M3BECTHHIM (opMysiaM M TpaBWiiaM TpeoOpa3oBaHUsl OYKBEHHBIX
BBIPAKCHUM;

BBIUUCIISITh 3HAYCHUS YHUCIOBBIX U OYKBEHHBIX BBIPOKEHHM, OCYIIECTBIISSA
HEOOXO/IMMBIE TIOJICTAHOBKU U ITPEOOPA30BaHMUS;

YUTaTh TpaQUKU NIEMEHTApHBIX (DYHKIIUH;

pelaTh JIMHEHHbIE U KBaIpaTHbIC YPAaBHEHUSI M HEPABEHCTBA, X CUCTEMBI,

MOJIETTUPOBATH PEAIbHBIC CUTYAIIMU HA SI3bIKE TEOPUHU BEPOSTHOCTEHN U CTATUCTUKH,
BBIUMCJIATH B MPOCTEHIINX CITyYasiX BEPOSTHOCTH COOBITUH;

peliaTh IIAHUMETPUYECKUE 3aJaud Ha HaXOXKJIEHUE T€OMETPUYECKUX BEITUYUH
(MH, YTIIOB, TUTOIIAIEH);

MIPOBOJIUTH JTIOKAa3aTeNIbHBIC PACCYXKICHUS B XOJI€ PEIICHHUS 3a1ay.

B 2015 r. st rocyaapCTBEHHOM UTOrOBOM aTTECTAllMU BBITYCKHUKOB, OCBOMBIIIMX
oOpazoBaTeNbHbIe TPOTPaMMbl  OCHOBHOTO OOIIEro 00pa3oBaHUS B  CIEIHATIBHBIX
(KOppeKIIMOHHBIX) 00pa30BaTeNbHBIX OpraHm3amusax s oOydaromuxes ¢ OB3,
pa3paboTtaHbl crienuaibHbple OM 1Mo MaTeMaTHKe J1st ipoBeacHus ' B3-9.

DK3aMeHalMOHHBIN BapuaHT (MapKupoBaH OykBoil «K») Brirouaer 10 3ananmii: 1Ba
3a7aHusl 1Mo apudMeTHKe, /1Ba 33JaHUs MO0 TEOPHHU BEPOSTHOCTEM M CTATUCTUKE, TSThH
3a7aHuil 1o anredpe, oJfHO 3a7anue 1o reomerpur. OOpaserr BapruaHTa COOTBETCTBYIOIICH
AK3aMEHAITMOHHON paOOThI PUBOIUTCS HIDKE. B manHO# paboTe Bce 3aaHnst OTHOCSATCS K
YPOBHIO 0a30BOM MOJITOTOBKH.

[Ipy mpoBepke MaTeMaTHYECKOH IOJTOTOBKM  BBITYCKHHUKOB, OCBOWBIIIHX
oOpazoBaTellbHbIE MPOTPaMMbl  OCHOBHOTO OOIIEro 0oOpa3oBaHUS B  CHEIMATLHBIX
(KOPpEKIIMOHHBIX)  00pa3oBaTEbHBIX  OpraHM3alMgax I OoOydaroumxcs ¢
OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH  37I0OPOBbSI, OIICHMBAETCS YpPOBEHb, Ha KOTOPOM
chopMUPOBaHBI CIICAYIOIIUE YMEHHUS:

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

MPOBOMTH 0 W3BECTHBIM (DOpMyJsiaM ¥ TpaBWJIaM TpeoOpa3oBaHUs OyKBEHHBIX
BBIPAKCHUN;

BBIUUCIITh 3HAYCHUS YHUCIOBBIX W OYKBEHHBIX BBIPAKEHHM, OCYIIECTBIISSA
HEOOXOAMMBIE MOJICTAHOBKH U MPEe0Opa30BaHMUS;

YUTaTh TPapUKH HEMEHTAPHBIX (DYHKIIHIA;



peluarh JIMHEWHbIE U KBaJPAaTHBIE YPaBHEHUS;

MOJIETIMPOBATh PEAJIbHBIE CUTYallU HA S3bIKE TEOPUM BEPOATHOCTEH, BHIYMCIIATH B
HPOCTENIINX CIy4asX BEPOSATHOCTU COOBITHI;

pelare IUIAHUMETPUYECKUE 33/1a4d HAa HAXOXJIEHHE TI'€OMETPUYECKHX BEIIMYUH
(TMH, YTIIOB, TUTOIIAIEH );

U3BJIEKaTh MH(OpMALMIO U3 TaONUI] U AuUarpamm, NpeoOpa3oBbIBATh €€ C LIENIbIO
OTBETA Ha BOIIPOC 334a4H;

pacrioyarath 4rciaa Ha KOOPAMHATHOW NPSMOM.

Hwxe nprBeneHsl 00pasipl SK3aMEHAMOHHBIX paboT [uid nposeaeHus 1'B2-9 no
MaTEeMaTHKe.

Crnemnyer uMeTh B BHIY, YTO 0O0pasilbl MpeJHa3HAuCHbI JUIA TOTO, YTOOBI JaTh
BO3MOXXKHOCTb COCTaBUTH IIPEJCTABICHUE O CTPYKType Oyaymied SK3aMeHalMOHHOU
paboThl, yncie, popMe U YpOBHE CIOXKHOCTH 3a/IaHUA, U HE OTPAKAET BCEX AJIEMEHTOB
COZIEpKaHuUsl, KOTOpble OyIyT IMPOBEPSTHCS C MOMOIIbIO BAapHUAHTOB SK3aMEHAIIMOHHOW
padoTHL

Oébpaszey (A) 3K3amenayuonnozo eapuanma 01 npogedenus I'B3-9 no
mamemamuke

Yacts 1

=

Pemmmre ypaBHeHue: x> —3x—-10=0.

2
Cractd. c19).

2. YHpocTuTe BhIpaKeHUE: >
c

2X+ 3> 3X,

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

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



Hcnonb3ys rpaduk, OTBETHTE HA BOIIPOCHI: = C
. 25
a) C xakoif BBICOTBI yras Msu?
0) CKoJIbKO BpeMEHH Mmaaai Msiy? 2
B) Kakoe paccTostHue nposeTen M4 3a MepByIo \
CEeKyH1y? 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%, npu 3Tom oH ctan ctoutsb 700 p.
Cxonbko pyOJiel CTOMI TOBAp 0 PaCIpOaaKu?

7. Haiimute Oompmuii yronm paBHOOeapeHHoi Tpameunu ABCD, ecnu
nuaronains AC obpasyet ¢ ocHoBanueM AD u 60k0Boi1 cTOpOHOU AB yribl, paBHbIC
25° n 40° COOTBETCTBEHHO.

B C
40°
AL 2 D
Yacts 2
1~ 1 1
8. PacmomokuTe 4Kciia B MOPSIKE BO3PACTAHHS: 5‘/6’ 4. o u 3

7 5

9. Pemwre ypaBHeHUE: + = :
X+6 Xx-3 X-6

10. OquH M3 KaTeToB MNPSAMOYTOJILHOTO TPEYrojiibHHKa Ha 2 cM OoJjblie

2 N
Apyroro, a ero miom@aap MeHbiie 60 cm”. Kakyio IiauMHy MOXET UMeTh OONbIIuit
Karer?



Oopaszey (K) rx3amenayuonnozo eapuanma 0aa nposedenus I'B3-9 no
mamemamuxe (01 odyuarowuxcs ¢ OB3)

1. Pemute ypaBHeHHE: 4X° +20Xx =0.

2. YHOpocTuTe BhIpaKEeHUE: -

3. Brpruuciure: (108)2 .100°°.

4. Omuo w3 umcen V5, V7, 11, 14 oTMeueHO HA YHKCIOBOIA PSIMOH,
n300paxeHHOH Ha pucyHke, Toukou A. Kakoe 3To uncio?

5. Haiigute 3HaueHHE BRIPOKEHUS ————— .
57-3.2

6. I'padmk, M300pa)KCHHBIH HAa PHCYHKE, TOKAa3bIBacT, KaK MEHSIach B
TEUECHUE CYTOK TeMIepaTypa Bo3ayxa. 1o ropusoHTany yka3plBaeTcs BpeMs CYTOK,
0 BEPTHKAIW — 3HA4YeHHWE TemIepaTypsl B rpaaycax llembcus. KakoBa Oblia
HauOOJBIIIas TEMIIEPATYpa B TEUCHHUE ITUX CYTOK?

/. B npDKHBIX TOHKax y4yactByroT 11 cnoprcmenoB u3 Poccum, 6
cioprcMeHoB u3 Hoperuu u 3 cnopremena u3 IBenuu. Ilopsimok, B KoTopom
CIIOPTCMEHBI CTapTYyIOT, openenseTcs xpeouem. Haliure BeposSTHOCTh TOTO, YTO
nepBbIM OYIET cTapToBaTh ciopTcMeH u3 Hopseruu.

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

9. Crynenr IletpoB Brie3xkaeT u3 Hapo-domuncka B MOCKBY Ha 3aHSTHS B
yHUBepcUTeT. 3aHsATus HauuHatoTcs B 9:00. B Tabnuue npuBeneHoO pacnucaHue
YTPEHHUX 3JeKTpornoe3noB oT cranuuu Hapa no KueBckoro Bok3ana B Mockse B
HEKOTOPOM MHTEPBAJIC BPEMEHH.



Omnpasnenue om llpubvimue na Kuesckuil
cm. Hapa B0K3al
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 CcTaHiuu Hapa camoro mo3gHero M3 3JIEKTPOIIOE310B, KOTOPbIE
MMOAXOJAT CTYJCHTY.

10. Haitnure yronm ABC paBHoOenpennod tpanenuu ABCD, ecnu
aunaroHans AC oOpasyer ¢ ocHoBanmemM AD u GokoBoit croponoit CD yrisl,
paBuble 30° u 80° COOTBETCTBEHHO.

B C
80°

30°

111. OuenuBaHue pe3yJabTaToB Ik3ameHna 'BJ-9 no maremaTunke
(mucsMenHasi popma)

B TIlopsnke TUA-9 onpeneneHsl cleayromye TMOAXOAbI K  OICHKE
AK3aMEHAIMOHHBIX paboT B opme 'B3-9:

«JK3aMeHAIMOHHBIE  PabOTBHl  MPOBEPSAIOTCS  JABYyMs  dkcmepramu. [lo
pe3yibTaTaM MPOBEPKU SKCIEPThI HE3aBUCHUMO JPYT OT JApyra BHICTABISIOT OajUTbl 3a
KOKIbI OTBET Ha 3aJaHus DJK3aMEHAIIMOHHOW paboThl. Pe3ymbTaThl KakIIoTO
OLICHUBAHMSI BHOCSTCA B MPOTOKOJIBI MPOBEPKU MPEIMETHBIMU KOMHUCCUSMHU, KOTOPbHIE
nocie 3anoiHeHus nepenarorcs B PIIOUW ans manbHelmedt obpadotku. B ciydae
CYIIECTBEHHOTO pPACXOXKJICHHS B OajjlaX, BBICTABJICHHBIX JBYMSI JKCIEPTaMH,
Ha3Ha4aeTcs TPeThs mpoBepka. CyIecTBEHHOE pacxXoxkaeHue B Oalljiax OnpesescHo B
KPUTEPUSIX OLIEHUBAHUS 10 COOTBETCTBYIOIIEMY YU€OHOMY MIPEIMETY.

Tpetunii sKkcriepT Ha3HAYACTCS MPEACEAATENEM TPEAMETHON KOMUCCUU U3 YUCIIA
AKCIEPTOB, paHee HE MPOBEPSIBIINX IK3aMEHAIIMOHHYIO paboTy.

Tperbemy dKcHepTy MpeAocTaBiseTcs WHpopmalus o Gamiax, BhICTABICHHBIX
JKCIIEpTaMHU, paHee TPOBEPSBIIMMH D3K3aMEHAIIMOHHYIO padoTy 00ydJaromierocs.
Bannbl, BbICTaBIEHHBIE TPETHUM 3KCIEPTOM, SBIISIIOTCS OKOHYATEIbHBIMU.» (1. 48
[Topsimka ['1A-9).



«ITomyueHHbIe pe3yibTaThl B IEPBUYHBIX Oamiax (Cymma 0ajioB 3a MPaBUIBLHO
BBITIOJTHEHHBIE  3aJlaHMsl  DK3aMEHallmoHHOM  pabotel) PIIOM mepeBoguTr B
IATHOAIUTBHYIO cucTeMy onieHuBanusy (1. 52 IMopsaka ['MA-9).

«Pesynprarel 'MA mnpusHarTCS yIOOBIETBOPUTEIBHBIMA B CIIy4yae, €CIIH
oOydJaronuiicss Mo o00s3aTeIbHBIM Yy4E€OHBIM TMpeaAMeTaM Habpal MHUHHUMAJIbHOE
KOJIMYECTBO OaJlJIOB, OMNpEJEICHHOE OpPraHOM MCIHOJHUTEIHLHOM BIACTH CYObEKTa
Poccuiickoii denepaiyu, OCyIECTBISIONIMM FOCYJapCTBEHHOE YyIpaBlieHUe B cdepe
oOpa3oBaHusI, yapeauTeseM, 3arpanydapexacaunem» (. 60 ITopsaka ['TA-9).

B nononHeHue K mepeudrclieHHbIM Bhilie TpeOoBaHusM [lopsiaka ompeneneHsl
CJIeIYIONTHE TTOAXOIbI K OIIEHKE PK3aMEHAITMOHHBIX PabOT M0 MaTeMaTHKe:

3a Ka)KJ10€ BEPHO BHITIOJIHCHHOE 33/IaHNE BBICTABIISICTCS | IEpBUYHBIN OaILT;

3aJIaHUE CUUTACTCS BBIMOJHEHHBIM BEPHO, €CJIM BBINYCKHUK BbIOpa
MPaBWIbHBIA TyTh PEIICHUS, U3 MUCHMEHHOW 3alKMCH PEIICHUS TOHSATEH XOJ €ro
paccy X IEHUM, MTOTYyYEH BEPHBIA OTBET;

€CJIM TI0 pe3yJIbTaTaM MPOBEPKH SK3aMEHAIIMOHHON paboThI IByMs dKCIIEpTaMU
MOJIYYCHBl CYMMBI, pacXoJsiuecs Ha JBa WIM Oojee NMEPBUYHBIX OaJIOB, TO IO
3aJlaHUsIM, B KOTOPBIX OOHApYKEHBI PACXOXKJICHUSI, HA3HAYACTCSl TPEThsl MPOBEPKA; B
OPYTUX CIIy4yasiX pacXOXKIEHUsS OIEHKH, BBICTABICHHON JBYMS OSKCIEPTaMH,
OKOHYATENILHOM cunuTaeTcs 00Jiee BHICOKAs OICHKA;

PEKOMEHJIyeTCsl CIIeyIoNIas MIKaJa MepeBoJa CyMMbI MEPBUYHBIX OasioB 3a
BBITIOJTHEHHbIE 3afaHus [BD-9 mno wMaremaTtuke B MNATHOQAUIBHYIO CHUCTEMY
OLICHUBAHMS:

OTMeTKAa M0 NATHOAJILHOM «2» «3» «4» «5»
cUCTeMe OLICHUBAHUS

IlepBuuHbIl 0aJ1 0-2 3-6 7-8 9-10

Pe3ynprarel  roCymapCTBEHHOM  MTOTOBOM  aTTECTallMd  IPU3HAKOTCA
YIOBJICTBOPUTEIbHBIMU B CJIy4ae, €CJIU BBITYCKHUK IMPHU CHAYE TOCYAAPCTBEHHOIO
BBIIIYCKHOTO  JK3aMEHa [0  MAaTeMaThKe TMOJy4Yrs  OTMETKY HE  HHUXE
YIOBJICTBOPUTEIHHOUN («TPU»).

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

[Tpu pa3paboTke 3K3aMEHAIIMOHHONH MOJEIN COOJFOIaach MPEEeMCTBEHHOCTD C
TPaJMIIMOHHBIMU YCTHBIMH JK3aMEHAMH I10 MaTeMaTHUKe I OOyJaroniuxcsl II0
oOpa3oBaTeIbHBIM MpPOTpaMMaM OCHOBHOro oOmiero oOpaszoBanusi. OOpaszery
AK3aMEeHallMOHHOro Ouneta ais nposenenus ['BD-9 no maremaruke B ycTHON (opme
IPE/ICTaBIICH HUXKE.

Ha sk3ameHne npoBepsieTcss cPOpMUPOBAHHOCTD MPE/ICTABICHUN BBITYCKHUKOB O
MaTE€MaTUKe KaK YHUBEPCAJIbHOM SI3bIK€ HAYKH, 00 HJESIX U METOoJaxX MaTeMaTHKH,
OBJIAJICHUEC MATEMaTUYCCKUMH 3HAHUSIMH W YMEHHSIMH, COOTBETCTBYIOITUMU
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deneparbHOMY KOMIIOHEHTY TOCYIapCTBEHHOTO CTaHAapTa oOImero oOpa3oBaHUs
(ITpuka3z Muno6pazoBanust Poccuu ot 05.03.2004 1. Ne1089), pazBuTHe JIOrHYECKOTO
MBIIIJICHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHUS, AITOPUTMUYECKON KYJIbTYPHI.

Jns nposenenus ['BD-9 mo marematuke B yCcTHOM ¢opMe pa3zpaboTaHb
BapuaHThl OMJIETOB, BKIIIOYAIONIME B ce0s 3aaHUs KaK MO Kypcy aiureOphl, Tak U IO
Kypcy reoMerpuu. buierbl mnpenHa3HaueHbl W JJIS T€X BBIMTYCKHUKOB, KOTOPbIE
OCBaWBaJIM IPOrPaMMy B paMKax JIByX MPEIMETOB, U JJIA T€X, KTO U3ydall MaTEMaTUKY
B paMKax MHTETPUPOBAHHOTO Kypca.

bunersl BKIIOYAKOT 5 3a1aHUI: TEOPETUYECKAs] YaCTh — J1BA 3aIaHUs 110 TEOMETPHH,
MPAKTUYECKAs YacTh — OJJHO 3a/IaHUE M0 apU(PMETUKE U JIBa 33/IaHUS TI0 areope. 3a1aHus
SBJISIIOTCS  CTAaHJAPTHBIMUA Ui Kypca MaTeMaTUKd OCHOBHOW IWIKOJbL. Bce oHu
MIPEINONIaraloT YCTHOE M3JIOKEHUE PEIICHUS], IEMOHCTPUPYIOIIETO YMEHUE BBIMTYCKHUKA
MaTeMaTUYECKU TPaMOTHO M3JlaraTh XOJI PEIICHUs, TPUBOS MIPU 3TOM HEOOXOJAUMBIC
MOSICHEHUSI U 00OCHOBaHMUSI.

Crpykrypa ouera OTBEYAET eIu MOCTPOCHUS CHUCTEMBI
muddepeHiupoBaHHOrO0 00ydeHHs] B coBpeMeHHOW tmkoise. Juddepennuanus
oOydeHHsl HalpaBjeHa Ha pEIICHHE ABYX 3aaady: (OpMUPOBAHUS y BCEX YyUaIUXCS
0a30BOIl MaTeMaTHYECKOM MOATOTOBKH, COCTaBIAIONICH (DYHKIIMOHAIBHYIO OCHOBY
oOmero oOpa3oBaHMsl, W  CO3JaHUS JJI YacTH  IIKOJHbHUKOB  YCIIOBHIA,
CIOCOOCTBYIOLIUX MOJTYYEHHUIO MOJTOTOBKH 00JIe€ BHICOKOTO YPOBHS.

3agaHus B MPAKTUYECKON YaCTH SK3aMEHAIMOHHBIX OMJIETaX pacloJiOKEHBI O
HapacTaHUIO CJIOXKHOCTU. 3afaHus 3 U 4 COOTBETCTBYIOT YPOBHIO 0a30BOi
MaTeMaTUYECKOW MOJITOTOBKH, CPEIM HHUX OJIHO 3aJaHue MO apu@MeTuke U OJHO
3ajaHue mo anredpe. 3amaHue S5 (MO Kypcy anreOpbl) COOTBETCTBYIOT YPOBHIO
MOBBIIIIEHHOMN MOJATOTOBKH.

TeopeTudeckre BOMPOCHl OMJIETOB OXBATHIBAIOT OCHOBHBIE OJIOKH COJEpKAHUS
Kypca reomerpun 7-9-x kiaccoB: «lIpu3Haku paBeHCTBa TPEyrojabHUKOB», «CymMMma
yIJI0B TpeyroibHuKay, «IIpu3Haku momoous TpeyroasHUKoBy, «CBOWCTBA U MPU3HAKU
PaBHOOEIPEHHOTO TPEYroyibHUKa», «CBOWCTBAa MPSAMOYTOJIBHBIX TPEYTOJIHHUKOBY,
«CBoOHMCTBa 4YETBHIPEXYTOJBHUKOBY», UYTO OOECHEYMBAET JIOCTATOYHYIO TOJHOTY
MPOBEPKH  OBJAACHUS  COJIEpkKAaHUEM  Kypca  (TEOPETUYECKHUE  BOIPOCHI
AK3aMEHAIMOHHBIX OmneToB naHbl B [lpunoxkenun 2). BmameHuwe BBITyCKHHUKaMU
MaTepuajioM »JTUX TEeM Ha YpPOBHE 00s3aTeTbHOM TMOATOTOBKH OOeCreYynuBaeT
YCHEIIHOCTh 00yYEeHUs B CTapIliel IKOJIe.

B nmepBoM Borpoce 3K3aMEHAIIMOHHOTIO OWJIeTa OT IK3aMEHYyeMoro TpelyeTcs
BOCIIPOU3BECTH  OMNpEIEICHUE TEeOMETPUYECKOM (QUrypsl WM KOH(UTrypauuu,
bopMyIIUPOBKY TEOPEMBI, CBI3aHHOM ¢ €€ CBOMCTBAMU WJIM MIPU3HAKaMH (JJ0Ka3bIBATh
TeopeMy He TpeOyeTcsi), MPUBECTH HEOOXOIUMbBIC WUIIOCTPUPYIOIINE MPUMEPHI.
YMeHue aoka3piBaTh M3yYEHHBIE B Kypc€ CBOWCTBA WJIM MPU3HAKU T€OMETPUUECKUX
buryp, chopmynmupoBaHHbIE B  BHUIE  TEOPEM, OK3aMEHYEMBIM  JOJDKEH
MPOJICMOHCTPUPOBATh TPU OTBETE Ha BTOPOM Bompoc Owiera. (POpMyIUPOBKH U
JI0OKa3aTeIbCTBa, BOCHPOU3BOJUMBIE HK3aMEHYEMbIM, MOTYT pa3jauyaThCi B
3aBUCUMOCTH OT y4€OHUKOB, IO KOTOPHIM 3K3aMEHYEeMbI 00ydascs W TOTOBUJICS K
AK3aMEHY).
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Hwxe mnpuBomATCS MEepeyHU TEOPETUYECKUX BOMPOCOB IK3AMEHAITMOHHBIX
OWJIETOB.
IlepBble BONPOCHI IK3aMeHAIMOHHBIX OHJIETOB

1. [TapannenbHble  HpsiMbIE; CBOMCTBO  YIVIOB, OOpa3OBaHHBIX IIpH
NIEPECEUYCHNUH TapaJUICIBHBIX MIPSAMBIX CEKYIEH.

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

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

4. [Ipu3HaKu paBeHCTBA TPEYTOJIbHUKOB.

5. [TapamnienorpaMm; CBOMCTBA Y IPU3HAK MapasuieorpaMmma.

6. [IpssMOyTOJIbHUK, KBaIpaT, pOMO; UX CBOWCTBA.

7. Tpaneuus; paBHoOenpeHHast (paBHOOOKas) Tpameuus; CpeAHss JIUHUS
Tpamnenuu 1 ee CBOWCTBA.

8. IIpssMOYTOJIbHBIN TPEYTOJIbHUK; CBOMCTBO IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, OJIUH U3 YTII0B KOTOPOTO paBeH 30°.

Q. Teopema cuHycOB; TmpuMep €€ NPUMEHEHHS Il  peuieHus
TPEYrOJIbHUKOB.

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

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

12. KocuHyc OCTpOro yriia mpsIMOYTOJIbHOTO TPEYTrOJbHUKA;, TPUMEpP €ro
IIPUMEHEHHUS IIPU PELICHUU MTPSAMOYTOJIbHBIX TPEYTOJIbHUKOB.

13.  CuHyc oCTporo yriia MNpsSIMOYTOJIbHOTO TPEYroJbHUKA; MPHUMEpP €ro
IIPUMEHEHHUS IIPU PELICHUU MTPSAMOYTOJIbHBIX TPEYTOJIbHUKOB.

14.  Tlpusnaku mogo0Ous TPEYTrOJIbHUKOB.

15. OxpyXHOCTb, IpajaycHasi Mepa OYyrd OKPYKHOCTHU; LIEHTPAJIbHBIA YroJ,
BIIMCAHHBIN YTOJI; TEOPEMA O BIIMCAHHOM YTJIE.

Bropsbie Bonpochl 3Kk3aMeHALIMOHHBIX OMJIETOB

1. TlpusHaku mMapamIeTbHOCTH MPIMBIX (moka3aTe’abCTBO OJHOTO U3
PU3HAKOB).

2. CpoiicTBa  MeIHUaHbl, OHCCEKTPUCHI, BBICOTHI  PABHOOEAPEHHOTO
TPEYroJIbHUKA, TPOBEAEHHBIX K OCHOBAHUIO (JI0Ka3aTEIbCTBO OJTHOTO U3 CBOMCTB).

3. Teopema 0 cyMMe yTiiOB TPEYTrOJIbHHKA.
4. Teopema o cpefHElN TUHUU TPATCLIUH.

5. Teopema ITudaropa.
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B cootBercTBUM cO cnenu(UKOM MaTEMATUKU OBJAJCHUE TEOPETUIECKUMU
MOJIOKEHUSIMH Kypca alreOpbl MPOBEPSETCSl OMOCPEIOBAHHO Yepe3 MPOBEPKY YMEHHUS
pelarh 3a7a4d. 3a/aHusi, BKIIOYEHHbIE B OWJIETHI, OTHOCSATCS K CIEAYIOIIMM pasfesiam
Kypca: «Hucna u BelYUCIeHus» (IPOLICHTHI; pElIeHUE TEKCTOBBIX 3a/1a4), « DyHKIUW,
«YpaBHEHHsI W HEpaBEHCTBa». Bce 3amaHus, WHCIOIb3yeMble JUIi COCTABIICHUS
AK3aMEHAIIMOHHBIX BAPUAHTOB, COJIEPKATCS B OTKPBITOM OaHKe 3amanuii OI'D.

Huxe npuBoauTcs npuMep 3K3aMEeHAIIMOHHOTO OuiieTa o MaTeMaTuKe.

Oobpasey IK3amMeHauyUOHHO20 Oulema no mamemamuKe

1. [TlpusHaku paBEeHCTBA TPEYTOJbHUKOB ((DOPMYIUPOBKH W TIPUMEP
MIPUMEHEHUS OJJHOTO U3 MPU3HAKOB).

2. Teopema IIudaropa (popmynupoBka u J0Ka3aTEIbCTBO).

Ha xakoMm pucyHke H300paxeHo

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

MHOXXCCTBO peHIGHI/Iﬁ 9TOM CUCTEMBI?

1) cucrema He UMeeT pelIeHui 3)
2) 4)
4, Ha nuarpamme npencraBiieHbl HEKOTOPBIE M3 KPYMHEHIINX IO IUIOIIAAN

TEPPUTOPHUU CTPAH MUPA.

Bo ckonbko npumepno pa3 miomaabs CHIA 6onsiie miomaau Cyaana? (OTser
OKPYTJIUTE J0 HEIbIX.)

5. Pemnte ypasrenue X° + 4x° = 9x + 36.
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OueHka BbINOJHEHNUS OT/IeJbHBIX 3aJaHUI IK3aMEHAIIMOHHOH padoThI 1
OLICHMBAHUE Pe3yJIbTATOB JK3aMeHAa

[Ipu nmpoBepke MareMaTn4ecKoil OArOTOBKH BBIITYCKHUKOB OLICHUBAETCS YPOBEHD,
Ha KOTOPOM C(hOPMHUPOBAHBI CIICAYIOIINE YMEHHUS:

BOCITPOU3BOJUTH OMPEIEICHUSI TEOMETPUUECKUX OOBEKTOB, (POPMYIHPOBKH
TEOpEeM W UX JI0Ka3aTelIbCTBa, COMPOBOXIAas HMX HEOOXOJAMMBIMH YEPTEKaMHU U
PUCYHKAMU;

UCIT0JIb30BaTh U3YYCHHYIO MAaTEMaTHYECKYI0 TEPMUHOJIOTHUIO U CUMBOJIUKY;

IPUBOJUTH TPHUMEPHl TEOMETPUUECKUX (PUTYp W KOHPUTYpALUW, MPUMEPHI
MPUMEHEHHUS N3YYCHHBIX CBOMCTB, (JAKTOB U METOJIOB;

OTBCYATb Ha BOIIPOCHI, CBA3dHHBLIC C N3YUCHHBIMU MAaTCMAaTHYCCKHNMU (1)aKTaMI/I,
IIOHATHUAMMU N UX CBOﬁCTBaMH, C MCTOAaMU PCIICHUA 3ada4,

YCTKO, 'PaMOTHO, JIOTUYHO H3JIaraTb CBOU MBICJIN,

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

BBIUMCIIATh 3HAUEHHUS YHUCIOBBIX M OYKBEHHBIX BBIPKEHUHM, OCYIIECTBISSA
HEOOXOMMbIE TIOJICTAHOBKH U MPeoOpa30oBaHMUs;

YUTaATh Tpa(UKHU JIEMEHTAPHBIX (DYHKIIHIA;

pelIaTh JMHEWHBIE U KBAJIPATHbIC YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI.

[Ipu oreHKe 3K3aMEHAIIMOHHON PabOThI UCIOJIB3YETCS MATHOAUIbHAS IIIKaja.
Pesynbrats roCy1apCTBEHHOM WTOTOBOU aTTeCTalu MIPU3HAKOTCSA
YIAOBJIETBOPUTEIBHBIMU B CITy4ae, €CJIM BBIMYCKHUK NpH crade OI'9-9 nmo maTtemaruke
MOJY4YUJI OTMETKY HE HUXKE YJIOBJIETBOPUTEIBHOM.

OueHnBaHuE pe3yJpTara »dK3aMeHa [0 MAaTEMAaTUKE OCYILIECTBISIETCS B
COOTBETCTBHUHM CO CIEAYIOIIUMU KPUTECPUSIMU.

Kpurepuu o1ieHKH BHINOJHEHHUS OTACJbHBIX 32IaAHMH IK3AMEHALMOHHON PadoThI

Homep Kpurepuu onieHKH BbINOJIHEHUSA 321aHUSA banisl
3alaHus
OTBeT »HK3aMEHYEMOI0 XapaKTepU3yeTCs  CMBICIOBOU 2
Ne 1 LIEJIbHOCTBIO, PEYEBOM CBSI3HOCTBIO M MOCJIEI0BATEIBHOCTHIO
W3JI0KEHUS:

JIOTHYECKHUE OIIMOKHU OTCYTCTBYIOT, ITOCICAOBATCIBbHOCTDL
H3JIOKCHUS HC HAPYUICHA,

Nmn:

JOMyIlleHa OJHa OIMUOKa / HETOYHOCTh, KOTOpas MOcCiie
YTOUYHSIOIIETO BOITpOCa sK3aMeHaTopa HCIIpaBIICHA
HK3aMEHYEMbIM
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OTBEeT 93K3aMEHYEeMOI'O  XapaKTePU3yeTCS CMBICIIOBOM
IICJIbHOCTBIO, CBSI3HOCTBIO M MOCIICA0BATEILHOCTHIO U3JI0KCHNS,

HO JIOMYIIIEHA OfHa OMMOKa / HETOYHOCTh, KOTOPYIO TOCTIE
YTOUYHSIONIETO BOMPOCa dK3aMEHATOpa HK3aMEHYEeMbIH HE CyMel
UCTIPABUTh

Hpyrue ciiydan, HE COOTBETCTBYIOLIME YKA3aHHBIM BbILIE
KpUTEPHUSIM

Ne 2

OTBEeT 92K3aMEHYEMOI'0 XapaKTEpPU3YETCAd  CMBICIOBOM
IIEJIbHOCTBIO, PEUYEBOM CBA3HOCTHIO M TOCJIEIOBATEIHHOCTHIO
W3JIOKCHUS

JIOTUYECKHE OIMMOKH OTCYTCTBYIOT, IOCIIEI0BATEIbHOCTD
M3JI0’KCHUS HE HApYIICHA;

Wnu:

JOMyIlIeHa OJHa omuOKa / HETOYHOCTh, KOTOpas IMOCIe
YTOYHSIOIIETO BOIIpOCa AK3aMeHaTopa HCIIpaBJICHA
DK3aMEHYEMBIM

OTBeT D9K3aMEHYEMOTO  XapaKTEPHU3yeTCs  CMBICIIOBOM
HEIbHOCTHIO, CBA3HOCTHIO U MOCIE0BATEIIbHOCTHIO U3JI0KEHUS,

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

Hpyrue ciydan, HE COOTBETCTBYIOUIME YKA3aHHBIM BBIIIE
KPUTEPUAM

JlaH TOJIHOCTBIO BEPHBIM OTBET: SK3aMEHYEMBIM BBIOPAHbI
BCE BEPHBIC YTBEPKJICHMS, HEBEPHBIE YTBEPKJACHUS HE BIOPAHbI

JlaH 4aCTUYHO BEPHBIN OTBET: 3K3aMEHYEMbIM BbIOpAHbI HE
BCE BEpHBbIE YTBEP)KICHUS WJIM BBIOPAaHO OJIHO HEBEPHOE
YTBEPKIACHUE

[pyrue cimydyau, HE COOTBETCTBYIOIIME YKa3aHHBIM BBIIIEC
KPUTEPUAM

XO0J1l pelIeHUs] BEPHBIM, TOJTYYE€H BEPHBIA OTBET

XOJI pelIeHNsl BEPHBIN, HO K3aMEHYEMBbIN JOIYCTUII OAHY
OLIMOKY BBIYMCIUTEIBHOIO XapakTepa

Hpyrue ciydyau, HE COOTBETCTBYIOIIME YKA3aHHBIM BBILIE
KPUTEPUAM

Ne 5

XO0J1 pelIeHUs] BEPHBIM, IIOJYYEH BEPHBIA OTBET

XOJI pelIeHNsT BEPHBIM, HO 3K3aMEHYEMBbIN JONYCTUII OAHY
OLIMOKY BBIYMCIUTEIBHOTO XapakTepa

Hpyrue ciiydau, HE COOTBETCTBYIOUIME YKA3aHHBIM BBIIIE
KPUTEPUIM

MaxkcumanvHoe Koauuecmeo 0ann08 3a IK3AMEHAUUOHHDBLIL Ouem

10

PexomenmyeTcst cremyromias mkajga mepeBoja CyMMBI MEPBUYHBIX OAJIJIOB 3a

BBITIOJIHEHHBIE 3anaHus [ BD3-9 mo maremaruke (yctHas (opma) B mATHOAIBHYIO
CUCTEMY OLICHUBAHUS:
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OTMeTKA N0 NATHOAIILHOU «2» «3» «4» «5»
CUCTEMEe OlCHUBAHUS

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

2. IIpoBenenne I'NA-11 no marematuke B popme I'BI (mucbMeHHasi M yCTHasA
¢popmbI)
['BD nmns obydaronuxcsi o 00pa3oBaTEbHBIM MPOTPAMMaM CPETHETO OOIIeTo
oOpazoBanus (nanee — ['BD-11) npoBonutcsa B coorBeTcTBUU ¢ [lopsinkom 'MA-11.
Kareropuu obyuaronuxcs, cnatomux ['MA-11 B popme ['BD-11, nepeuncnens
B myHkTe 7 Ilopsiaka [A-11.
DK3aMEHAIIMOHHBIE MaTepuaibl COOTBETCTBYIOT DenepanibHOMY KOMIIOHEHTY

roCyJIapCTBEHHOTO cTaHaapta obmero oopa3oBanus ([Ipukaz MwuHoOpa3oBaHUs
Poccun ot 05.03.2004 1. Ne1089).

2.1. OcodennocTH IK3aMeHAUMOHHOM padoTel 'BI-11 mo maremaruke
(mucbmenHast gpopma)

Ha BeImonHeHuEe 3K3aMEHAIIMOHHON paboThl MO MaTeMaTuke maércs 3 yaca 55
MuHYT (235 munyt). B coorBerctBum ¢ [lopsakom 'MA-11 na 1,5 yaca MoxkeT ObITh
YBEJIMUECHO BPEMSI 9K3aMEHA <«JIJIi OOYYaroIIMXCS, BBIMTYCKHUKOB MPOIUIBIX JIET C
OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 37I0POBBSI, OOYUAIOIINXCS, BHITYCKHUKOB MPOIILIBIX
JET JeTeH-UHBAJINJAOB M WHBAIUIOB, a TaKXKe TeX, KTO OOydaJcs MO COCTOSHHUIO
3II0POBBSl Ha JOMY, B 0Opa30BaTCIbHBIX OpPraHU3alHSX, B TOM YHCJIE CAaHATOPHO-
KYpPOPTHBIX, B KOTOPBIX TIPOBOATCS HEOOXOAMMBIC JieUeOHbIE, peaOuINTAIMOHHBIC U
037I0POBUTETHHBIC MEPOTIPUSITHS JIJIs1 HY)KTIAIOIIUXCS B JUTUTSIIEHOM JICUCHUN.

[Ipy mpoBeaeHWM  SK3aME€HA JUIS  yYaCTHHKOB C  OTPAaHUUYCHHBIMH
BO3MOXHOCTSIMU 3710poBba (cM. m. 37 u 40 Ilopsaka TMA-11) npucyTcTBYIOT
ACCUCTEHTBI, OKA3bIBAIOIINE DK3aMEHYEMBIM HEOOXOIUMYIO TEXHHUYECKYHO ITOMOIIb C
Y4€TOM WX WHIWBHUIYyAIbHBIX BO3MOXKHOCTEH: MOMOIIb B 3aHATHUH pabOYero MecTa,
MepeABMKCHUH, CYPIOTIEPEBO/I.

Ha sk3amene npoBepsieTcs copMUPOBAHHOCTH MPEICTABICHUN BBITYCKHUKOB O
MaTeMaTUKe KaK YHUBEPCAIHHOM S3bIKE HAYKH, 00 HMIEAIX W METOJaX MaTeMaTHKH,
OBJIAJICHUEC  MAaTeMAaTHMYEeCKUMH 3HAHUSIMH W YMCHHUSIMH,  OIPEICICHHBIMU
denepanbHBIM KOMIOHEHTOM TOCYJAPCTBEHHBIX CTAaHIAPTOB OCHOBHOTO OOIIETO M
cpennero  (mosmHOTO)  OOmIEro  oOpa3oBaHus, ©0a30BBIA  ypOBEHb  (MpPHUKa3
Muno6pazoBanus Poccuu ot 05.03.2004 Ne 1089 «OO6 yTBepxkaeHUn (peaepabHOro
KOMIIOHEHTa TOCYJJapCTBEHHBIX CTaHAAPTOB HAYAIBHOTO OOIIET0, OCHOBHOTO OOIIETO
U cpeaHero (MOJIHOro) oO0IIero o0pa3oBaHUs»), YMEHHE MPUMEHATH IMOJy4YCHHBIC
3HaHUS B TMPAKTHYECKUX CHUTYallMAX, & TAKXKE pPa3BUTUE JIOTUYECKOTO MBIIUICHUS,
IPOCTPAHCTBEHHOTO BOOOPAXKEHUS, AITOPUTMHUUYECKON KYIIbTYPHI.

Jns  mpoBegenuss ['B3-11 no wmarematuke pa3paboTaHbl  BapUaHTHI
9K3aMCHAIMOHHBIX paboT (MapKHpOBaHBI OYKBOW «Ay), BKIIIOUAIONIUE B ceOs 3aaHuUs
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no kypcam «Amnrebpa» u «['eomerpus» (OCHOBHas IiKoja), «Anredpa M Hadaja
ananu3a» u «['eometpusi» (crapmias mkosa). ITH padOThl IpeAHA3HAYEHBI U JIJIS TeX
BBIITYCKHUKOB, KOTOPBIE OCBAMBAJIM ITPOTPAMMY B paMKaX JIBYX MPEIMETOB, U JIA TEX,
KTO M3y4yaJl MaTreMaTUKy B paMKax HMHTErPHUPOBAHHOrO Kypca. Huke mpencraBieH
oOpas3ell SK3aMeHalMOHHOM paboThl 0 MaTeMaTHuke Juist nmpoBeaeHus: [ BD-11.

[Tpu pa3paboTke 3K3aMEHAIITMOHHONW MOJENN COOMI0AaNach NPEEeMCTBEHHOCTD C
TPaJAUIIMOHHBIMU U HOBBIMH (hOpMaMH SK3aMEHa M0 MaTeMaTHKe JJisi O00ydaroluxcs
1o 00pa3oBaTEILHBIM ITpOrpaMMaM CPEAHET0 00111ero 00pa3oBaHus.

B 2015 r. Bonepssie BBoauTcs Mojenb EI'D mo marematuke 0a30BOTO ypOBHS,
KOTOpasi pelHa3Ha4YeHa JIs FOCYJapCTBEHHON MUTOTOBOM aTTECTAIIMU BBITYCKHUKOB,
HE TUIAHUPYIOUIUX MPOJOKeHHEe o0pa3oBaHUs B MNPOQPECCHUSX, MNPEAbSIBISIOMINX
crenuaibHble TPEOOBaHUS K YPOBHIO MAaTEMaTHYECKON MOJITOTOBKH. DJTO CBSI3aHO C
TE€M, YTO B HACTOSILEE BPEMS CYLIECTBEHHO BO3pPAacTaeT poJib 00IIEMaTeMaTHYECKOU
HOJATOTOBKM B IOBCEIHEBHOM >XKM3HHM, B MaccoBbIX Ipodeccusix. ['ocynapcTBeHHbIN
BBIITYCKHOM 3K3aM€H 10 MaTeMaTuKe cOoOI0AaeT MPeeMCTBEHHOCTh ¢ Moenbio EI'D, a
BCE 3aJaHMsi, HUCIOJb3yEeMbIE [UII  COCTABIECHUS SK3aMEHALIMOHHBIX BapHUAHTOB,
COOTBETCTBYIOT 3aJaHUSIM OTKpPBITOTO OaHKa 3aJaHUil €AMHOI0 TOCYapCTBEHHOTO
9K3aMEHa 10 MaTEMaTHKE.

OK3aMeHallMOHHBIN BapuaHT BKItoyaeT 10 3aiaHuil: oJjHy 3a/1ady M0 apu(pMETHKE,
JIBE 3a/1a4M 110 TEOPUH BEPOSITHOCTEN U CTaTUCTHKE, YEThIPE 33a41 0 ajareOpe 1 Havajiam
aHaJIM3a, TPY 33J1a4M 10 TEOMETPUH, CPEAU KOTOPBIX OJHA 3a7a4a IO TUIAHUMETPUU U J1BE
3a/1aud 0 ctepeomerpur. 3amadn ¢ 1 mo 9 COOTBETCTBYIOT 3aaHMUsIM 0a30BOM YacTh
EI'D nmpodunbHoro ypoBHs, 3amada 10 mpeacrabisieT coO0l OOJErYeHHbIM BapUaHT
3ananus 17 sx3amena EI'D npodunbHOro ypoBHs.

3amaHusl SBJSIFOTCS CTAHJAPTHBIMU ISl Kypca MaTEMAaTHKM CTapIIed MIKOJbl. Bee
OHM OTHOCATCS K 33JaHUsIM C Pa3BEPHYTHIM OTBETOM M TpPEOYIOT 3allUCH pEIICHUs,
JEMOHCTPUPYIOLIEH YMEHHE BBITYCKHHKAa MAaTeMaTUYECKH TPaMOTHO H3JIaraTb XOJ
pelIeHus1, IPUBOIS MPU 3TOM HEOOXOAUMBIE TIOSACHEHUSI U 0OOCHOBAHUS.

3amaHusi B 9SK3aMEHAIIMOHHBIX paboTax pacloJIOKEHbl 10 HapacTaHUIO
CJIIO)KHOCTH — OT OTHOCHUTEIBHO NPOCTBIX 10 Ooisiee ciokHbiX. OHM HEe TpeOyroT
TPOMO3KMX BBIYHMCIEHUNA M HECTAHJAPTHBIX YMO3AKIOYEHUU. B CBOEM COBOKYITHOCTH
BapHaHTHl OXBATHIBAIOT BCE OJIOKU CONEPIKaHUs, TPAIULIMOHHO MpeCTaBICHHbIE B Kypce
matematuku 10-11(12) kmaccoB, 4To oOecneuyMBAaET JTOCTATOYHYIO TIOJHOTY IMPOBEPKH
OBJIAJICHUs COZepKaHHeM Kypca. B cooTBercTBUM cO cnelM(dUKoil Kypca mMaTeMaTuKu
OCHOBHOE  BHHMMAaHHWE  YAEIAETCS  IPOBEPKE  IPAKTUYECKOM  COCTABILIIOLIECH
MaTeMaThyeckoil TOJTrOTOBKM BBITYCKHUKOB, KOT/Ia OBJAJCHUE TEOPETHUYECKUMHU
MOJIOYKEHUSIMH ITPOBEPSIETCS OITOCPENOBAHHO Y€PE3 MMPOBEPKY YMEHMS PEIIATh 3aJa4u.

BMecte ¢ SK3aMEHAllMOHHBIM BAPMAHTOM YYAaCTHHKAM HK3aMEHa BbILAAIOTCS
cripaBovHble Marepranbl (cM. [lpunokenune 2). [Ipy BBINOJIHEHWM 3K3aMEHAIMOHHOM
paboThl JOMyCKAaeTCsd HCMHOJIb30BaHUE JIMHEHKH, WCIIONB30BaHUE KalbKylsiTopa He
pasperaercs.

[Ipr mpoBepke MaTeMaTHYECKOM MOATOTOBKH YYACTHHKOB 3K3aMEHA OLICHUBACTCS
YpOBEHb CPOPMUPOBAHHOCTH CIEAYIOIINX YMEHUI:
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BBIITIOJIHATD apI/I(i)MeTI/IquKI/Ie I[GﬁCTBPIH, co4dcCTasds YCTHbIC H TIIMCbMCHHBIC
ITPHUCMBI; HaXOJIWUTb  3HAUCHHUA  KOPHA HaTypaHBHOﬁ CTCIICHH, CTCIICHHN C
palluOHAJIbHBIM IIOKAa3aTCJICM, JIOFapI/I(bMa;

NEPEeXOIUTh OT OJHOM (OpPMBI 3alHCH YHUCEN K JIPYroi, MpeICTaBIsATh
JAECITHUUHYIO JpOoOb B BII€ OOBIKHOBEHHOM M B MPOCTEHUIIINX CIIy4asiX OOBIKHOBEHHYIO
B BHJE JECATUYHOMN, MPOIEHTH — B BUAE APOOM U OpoOb — B BHUJE MPOILICHTOB;
3aIlIUChIBATH 60J'IBHII/IG 1 MaJIbIC YHCJIA C UCITIOJIBb30BAHUCM LICIIBIX CTENEeHEN Ynciia 10,

pemaTrb TCKCTOBBLIC 3aJla4M, BKJIIOYad 3aJda4M, CBA3AHHBIC C OTHOHICHHUEM U C
MMpONOPHUOHAJIBHOCTBIO BCIIMYHNH, I[p06$IMI/I H IPOLCHTAMMU,

MIPOBOAMTH IO U3BECTHBIM (hOPMYJIaM U MpaBUjIaM MpeoOpa3oBaHUs OyKBEHHBIX
BBIpa)KCHHﬁ, BKIIOYAaOMUX CTCIICHU, PaAUKaAJIbI, HOFapI/I(bMBI U TPUT'OHOMCTPHYCCKHUC
dynkmm;

BBIUUC/IITH 3HAUYUCHUS 4YHCIIOBBIX H 6YKBCHHBIX BBIpEDKGHPIIZ, OCYIICCTBIIAA
H€O6XOI[I/IMBI€ IIOJACTAHOBKHU U HpCO6p330BaHI/I$I;

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

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

OTIpPENETATh, 3HAaYeHHE (PYHKIMM TO 3HAYCHHUIO apryMEeHTa IPH Pa3IuIHBIX
crioco0ax 3aaanus GyHKIUU;

ONMKCHIBATh MO TpaduKy TMOBEJACHUE W CBOMCTBAa (YHKIMI, HAXOAUThH TIO
rpaguky (GYHKIUM HAUOOJBIINE W HAWUMEHBIINE 3HAYCHHUS, HCIONb3yS Tpapuku
GyHKIUN, peliaTh ypaBHEHUs, TPOCTEUIITUE CUCTEMBI YPaBHEHUH;

BBIYHCIIATH POU3BOJHBIEC SJIEMEHTAPHBIX (PYHKIUHI;

UCCJIEIOBAaTh B MPOCTEUIINUX Clydasx (PyHKIIMM HA MOHOTOHHOCTBH, HAaXOJUTb
HauOOJBIITNE U HAUMEHBIITUE 3HAYCHHS (DYHKIHMI, CTPOUTh rpad)uKd MHOTOUYJICHOB C
MCIIOJIb30BaHMEM amapaTa MaTeMaTHIeCKOTO aHaJIH3a,;

pemiath panydoHalIbHBIC, TMOKA3aTeNbHbIE M JIOTapu(PMHUYECKUE YpPaBHEHUS U
HEPABEHCTBA, NPOCTEUIINE UPPAUMOHAIBHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX
CHUCTEMBI;

aHAJM3UPOBATh B MPOCTEUINNX CIIydasX B3aUMHOE PACIOJIOKEHHE OOBHLEKTOB B
MPOCTPAHCTRBE;

M300pakaTh OCHOBHBIE MHOTOTPAHHUKHU W KPYTJIbIE Teja; BHITOJHATH YEPTEKH
0 YCJIOBUSIM 3a/ady;

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

MCIMOJIb30BaTh IPU PEUICHUU CTEPEOMETPUYECKUX 3a/ad IUIAHUMETPUYECKUE
(baKkThl U METOJIBI.

Hwxe npuBenén obpaser 3k3aMeHaIMOHHON paboThl sl npoBeneHus ' BD-11 mo
MaTeMaTHKe.
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Oopazey (A) rk3amenayuonnozo sapuanma I'B3-11 no mamemamuxe

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

2. Ha xaxnaeie 1000 ymammodexk B CpeIHEM NPUXOAUTCS 2 OpaKkoBaHHBIE.
KakoBa BeposITHOCTb KYIIUTh HCIIPABHYIO JIAMITOUKY?

3. Haiigure cosa, ecnu sina=0,8 1 90° < a <180°.

4. Typuctuueckas ¢upma  opraHuszyer TpEXAHEBHBIE  aBTOOYCHBIC
skcKkypcud. CTOMMOCTh 3KCKYpPCHM JJII OJHOrO 4YenoBeka coctasisieT 2500 p.
I'pynmam mpenocraBisarores ckugku: rpynne ot 3 go 10 genoek — 5%, rpynne

oonee 10 yenoBek — 10%. CkoJIbKO 3aIUIATUT 3a 3KCKYpPCHIO Tpynna u3 14 yenosek?

5. Hatimure mmomans Tpaneruu ABCD, wn300pax€HHON Ha KIIETYaATOM
Oymare. CTOpoHa KJIETKU paBHa | cM.

B c
A D
6. KimmenT xoder apeHgoBaTh aBTOMOOWIbL Ha CYTKH [JIS  TIOC3JKH

npoTsik€HHOCTHIO 300 kM. B TabGuiie mpuBeIeHbl XapaKTEePUCTUKU TPEX aBTOMOOMIIEH
Y CTOMMOCTb MX apEHJBI.

Pacxoo monausa, Apenonas niama,
lAemomobueb Tonnuso
a1 Ha 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 JIJIT aBTOMOOWIISI Ha BCIO
noe3nky. Ilena ausensHoro TorumBa — 19 py6Gneit 3a nutp, 6eH3uHa — 25 pyoOseit 3a
JUTp, raza — 14 py6ueit 3a auTp. CxonbKo pyOJiel 3amiaTuT KJIUEHT 3a apeHay U
TOTUIUBO, €CJIM BBIOEPET camblid JEMIEBbIN BapuaHT?

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

8. B npaBunbHON 4eThIpEXYTroJbHOM mupamuge O0KoBoe pedpo paBHO 41,
CTOpPOHA OCHOBaHMA paBHa 40+/2 . Haiinure 00BbEM MUpaMusIbL.

Q. Oxkono mapa, paadyc KOTOpOro paBeH 3, omucaH ImiauHap. Hailaure
iom@aab O0KOBOM MOBEPXHOCTH IMIIUHJIPA.
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X

1-3x

> 0.

10. PemuTe HEpaBEHCTBO:

B 2015 r. s rocygapCTBEHHOM UTOrOBOM aTTECTAllMU BBITYCKHUKOB, OCBOMBIIIMX
oOpa3oBaTelibHbIe MPOTPaMMbI  CPEJHEr0 OOIIero o00pa3oBaHWsI B CHEIHAIBHBIX
(KOPpEKIIMOHHBIX)  00pa30BaTENbHBIX  OpraHM3alMgax s oOydaroumxcs ¢
OTPaHUYEHHBIMH  BO3MOXHOCTSAMHU  370POBbS,  pa3pabOTaHbl  CaMOCTOSITEIbHBIE
AK3aMEHAIlMOHHBIE MaTepualibl MO0 MareMaThke A mnposeaeHuss ['BO-11. I'maBHoe
OTIMYME OT JAHHOW 3K3aMEHAIIMOHHOM PabOThI 3aKIIFOYAECTCSl B TOM, UYTO BCE 33JaHUS,
UCTIOJIb3YEMbIE IS COCTABJICHUSI DK3aMEHAIMOHHBIX PabOT, COJEPKATCS B OTKPHITOM
0anke EI'D o MmaTtemarrke 6a30BOTro ypOBHSI.

DK3aMeHalMOHHBINA BapuaHT (MapKupoBaH OykBoil «K») Brirouaer 10 3ananmii: qBa
3a7aHusl N0 apudMeTHKe, JBa 3aJaHus MO TEOPUU BEPOSITHOCTEH M CTaTUCTHKE, IBa
3aj[aHus 10 are0pe U HavyajiaM aHaju3a, J1Ba 33JaHus 10 TUIAHUMETPUX (OJTHO U3 HUX U3
paszena u3sMepeHns: T€OMETPUYECKUX BEJIMYHH), 1Ba 3a/1aHUSI IIO CTEPEOMETPHHU.

OOpazer] BapuaHTa COOTBETCTBYIOLIEH S5K3aMEHAIMOHHOW paOOThl MPUBOIUTCS
HUKE.

[Ipy mpoBepke MaTEeMaTHUYECKOM TMOJTOTOBKM  BBITYCKHUKOB, OCBOMBIIIHMX
oOpazoBareNbHble NPOrpaMMbl  OCHOBHOTO OOIIEro 0O0pa3oBaHUs B  CHEHHUATIBHBIX
(KOppEKIIMOHHBIX) ~ 00pa3oBaTeNbHBIX  OpraHu3alusAx Uil OOYyYaroluXcs ¢
OrPaHUYEHHBIMH BO3MOXKHOCTSIMU  3/IOPOBBS, OLICHMBAE€TCS YpPOBEHb, HA KOTOPOM
c(OpMHUPOBaHBI CIETYIOIINE YMEHUS:

BBITIONHATh apu(METHUECKHE JICHCTBHs, codeTass YCTHbIE U THCHMEHHBIC
NpUeMbl; HaXOAWTh 3HAYCHHsS KOPHS HATYpaJIbHOH CTEMEeHHM, CTENeHH C
paIrroHaIbHBIM TIOKa3aTeNeM, JIoTapudma,;

NEPeXoauTh OT OJHOM (OpPMBI 3alMCH YHUCEN K JIPYroi, MpeICTaBIsATh
JECATUUHYIO JpoOb B BUI€ OOBIKHOBEHHOM M B MPOCTEHUIINX CIIydasiX OOBIKHOBEHHYIO
B BHJIC JECATHUYHOM, MPOIEHTH — B BUJAE APOOM U JpoOb — B BHUJAE NPOLICHTOB;
3aMyCchIBaTh OOJIBIINE U MaJIble YHCIIA C UCIIOJIb30BAHUEM LIEJBIX CTEIIEHEH IeCATKH;

peliath TEKCTOBBIE 3a/layM, BKJIOYAsl 3aJaud, CBSA3aHHBIE C OTHOIICHHWEM U C
MPOMOPLMOHATIEHOCTBIO BEJIMYMH, IPOOSIMHU U MPOLIEHTAMU;

IPOBOJUTH 1O U3BECTHBIM (hOpMyJIaM U MpaBuUiiaM NMpeoOpa3oBaHusi OYKBEHHbIX
BBIPKCHH, BKIIIOUYAIONINX CTETICHH, PAIUKAIIbI, JIOTApU(PMBI 1 TPUTOHOMETPUIECKHE
byHKIMY;

BBIUMCIIATh 3HAUYCHHUS YHUCIOBBIX M OYKBEHHBIX BBIPOKEHUH, OCYIIECTBIISSA
HEOOXOAUMBbIE TIOJICTAHOBKH U ITPE0OPa30BaHNUS;
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W3BJICKATh HMH(POPMAIIUIO, TPEICTABICHHYI0O B Ta0nWIlaXx, HAa JAuarpaMMax,
rpadukax; COCTaBJISTh TAOIUIbI, CTPOUTH TUArPAMMBI U TpauKu;

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

ONpENENATh 3HAaYeHHE (PYHKIMM TO 3HAUCHHUIO apryMeHTa IMpH Pa3IuYHbIX
crioco6ax 3agaHust PyHKINU;

pelmarh palMroHANIbHBIC, TOKa3aTelbHbIe U JIoTapu(pMUUYECKHUE YpaBHEHUS M
HEPABCHCTBA, NPOCTEUIINE UPPAUMOHAIBHBIE U TPUTOHOMETPUUECKUE YPABHECHUS, UX
CHUCTEMBI;

aHAIM3UPOBATh B MPOCTEUIIMX CIydasX B3aUMHOE PACIOJIOKEHHE OOBEKTOB B
IPOCTPAHCTBE;

I/I306pa)KaTB OCHOBHBIC MHOTOI'PAaHHHMKH W KPYIJIBIC TCJIa, BBIIIOJHATD YCPTCKU
I10 YCJIOBHAM 3a/1a4v;

perarh TUIAHUMETPUYICCKAEC M CTEPEOMETPHUYSCKHE 3aJaul Ha HaXOXKICHHE
r€OMETPUYECKUX BEJIMUUH (JJIUH, YTJIOB, TUIOIIAJIeH, 00HEMOB);

UCIIOJb30BaTh NPHU PELICHUH CTEPEOMETPUUYECKUX 3a7ad IUIAHUMETPUUYECKHE
(baKTbl U METOJIBI.

Hwxe npuBenén oOpaszer] sk3aMeHaIIMOHHON paboThl s rpoBeaeHust I'B2-11 mo
MaTreMaTuKe JJis 00y4aroluXxcsi, OCBOMBIINX 00pa30BaTeIbHbIE MPOTPAMMBbI CPETHETO
o01ero 006pa3oBaHusl MO MporpaMme KOPPEKIIMOHHOTO 00yUYEHUSI.

Oobpa3zen (K) 3x3aMeHaNMOHHOT0 BapuaHTa JJs nposeaeHus 'BI-11 no
MaTemMaTuke (175 odyqaromuxcs ¢ OB3)

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

KakoBa BEpOSITHOCTh KyIIUTh HCIIPABHYIO JIAMIIOUYKY?

3. 14 BBIMYCKHUKOB MIKOJBI COOMPAIOTCS YUUTHCS B TEXHUYECKUX BY3ax.
Onu cocraBmsitoT 28% OT uyuciaa BCeX BBITYCKHUKOB. CKOJBKO B IIKOJIE
BBIITYCKHUKOB?

4, HBan po4uuTal, 4TO Bpaun PCKOMCHAYIOT BLIIIMBATH B TCUCHUC HOHS HC
MEHee 2 I BOJBI. B Tteuenue HCACIN OH BCJI IIOACYCTHI BBIIIUTON UM BOAbI, a IIO
IMOJIYYCHHBIM JaHHBLIM IIOCTPOUII AUaArpaMmmy.
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CKOJBKO JUTPOB BOJABI B JICHb BBINMMBAI VIBaH B CpeAHEM B TEUEHHUE ATOU

Henenn?
1 1
E
5 Beruncnure: —-—.
9% 96
—4-x
6. Haiinqure kopeHb ypaBHEHUs (Zj =16.

7. Ha nnane ykazaHo, 4TO NMpsAMOYroJibHasi KOMHAaTa UMEET IUiomanb 15,7
KB.M. TOUHBIE UBMEPEHUS MMOKA3AIH, YTO IIMPUHA KOMHATHI paBHa 3,2 M, a IJIMHA 5 M.
Ha ckonpko kBaapaTHeIX METPOB IUIOIIAAb KOMHAThl OTJIMYAECTCA OT 3HAYCHUS,

YKa3aHHOTO B IUIaHE?
8. B tpanenuun ABCD AB = CD, £BDA = 40° u «BDC = 30°. Haitnute yron

ABD. OtgeT paiiTe B rpagycax.

Q. B npaBuiibHON 4eTHIpEXYTroJapHON nupamuae 00okoBoe pedpo paBHO 41,

CTOpPOHA OCHOBaHUs paBHa 40+/2 . Haiiute 00BEM mupaMuIbL.

10.  Oxono mapa, paauyc KOTOpOoro paBeH 3, ommcaH muiauHAp. Haiiaute

iomaas OOKOBOM MOBEPXHOCTH IIMIIUHIPA.
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2.1.1. OuenuBanue pe3yabTaToB 3k3ameHa 'BI-11 mo maremaruke (mucbMeHHAst
$opma)

B TIlopsanke I'MA-11 onpeneneHsl cienyromue MOAXOAbI K  OLIEHKE
AK3aMEHalMOHHBIX padoT B popme 'BD-11.

[Tpu nposeaenun ['MA B popme I'BD ncnonsiyercs «nsarubamibHas cucTeMa
ouenkuy (1. 52 Iopsaka TMA-11);

«JK3aMEeHaAIMOHHBIE PabOThl MPOXOASAT MPOBEPKY JBYMS OIKCIEPTAMI)
(. 60 ITopsimxa TNA-11);

«IIo pe3ynpTaTam nepBOoil U BTOPOW MPOBEPOK 3KCHIEPTHI HE3aBUCUMO JAPYT OT
Jpyra BBICTABIISIOT OaJUTbl 32 KKl OTBET HA 3aJlaHWs IK3aMEHAIMOHHOU pabOThI
I'BD. Pe3ynprarbl KaXJOro OLIEHUBAHHWS BHOCATCS B IPOTOKOJ MPOBEPKH
IpEeAMETHBIMU KOMHCCHUSIMH AK3aMEHAI[MOHHBIX pabor 00y4aromuxcsh»
(. 61 TTopsimka TNA-11);

«B cilydae CyliecTBEHHOTO pacxXOAeHUsT B Oasiax, BBICTABJICHHBIX JBYMS
AKCIIepTaMH, Ha3HAvyaeTcsl TPeThsl mpoBepka. CyllecTBEHHOE pacX0KIeHHe B Oaiax
OMpENENeHO B KPUTEPHUSAX OLICHUBAHUS 110 COOTBETCTBYIOIIEMY YYE€OHOMY IIPEAMETY.

OKCIIEpTy,  OCYHIECTBIIOLIEMY  TPETbIO  MPOBEPKY,  IPENOCTABISACTCS
uHpopmanuss o Oamiax, BBICTABJIEHHBIX OKCIEPTAMH, paHee MPOBEPSBIIMMU
9K3aMeHaIMOHHYI0 pabdoTy» (1. 62 ITopsaka [TMA-11);

«Pacnipenenenue 3K3aMeHAIMOHHBIX pabor ['BD, pacdyer oKOHYATEIBHBIX
O0ayoB dK3aMeHaMOHHON paboTel ['BD mpousBoauTcs mpeacemareneM MpeIMeTHON
KOMHUCCUU M (UKCHUpYyeTCS TPOTOKOJIOM, KOTOpHIM 3arem mepemaercss B [OK»
(m. 63 Tlopsimxa TNMA-11);

«Pesynprarel I'MA mnpusHaloTCs yIOBIECTBOPUTEIBLHBIMU B CIIy4yae, €CIlIH
oOydJaroruiicss 1o o0s3aTeNbHBIM YYE€OHBIM TIpeaMeTaM mpu craade <...> ['BD
MOJIYYHJI OTMETKH HE HUXKE yJIOBIETBOpUTENbHOU (Tpu Oamna)» (n. 74 Ilopsaka TMA-
11).

B nononneHue k mepednciieHHbIM Bbilie TpeboBanusM [lopsiaka ompeneneHsl
CJIeIYIOLIME TTOAXO0/IbI K OIIEHKE AK3aMEHAIIMOHHBIX pa0OT MO MaTeMAaTHKE:

3a KaXJ10€ BEPHO BBITIOJIHEHHOE 33JIaHK€ BBICTaBIsIeTCs | mepBUYHbIN OaILT;

3aJlaHd€ CUMUTAETCA BBIMOJHEHHBIM BEpPHO, €CJIM BBIMIYCKHUK BbIOpan
MPaBWIbHBIM MYTh PEHICHUS, U3 MUCBMEHHOW 3alKiCH PEUICHUS MOHSITEH XOJ €ro
paccyXIEHUN, ITOyYEH BEPHBINA OTBET;

eclii TI0 pe3yJbTaTaM MPOBEPKU IK3aMEHAIIMOHHON pabOThl ABYMs SKCIIEPTaMH
MOJIy4Y€Hbl CYMMBI, pacxXojsIiuecs Ha JABa WM 0Oojiee MEepBUYHBIX OAIOB, TO IO
3aJJaHUSIM, B KOTOPBIX OOHAPYKEHBI PACXOKICHUS, HA3HAUAETCS TPEThs POBEPKA;
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B JIPYIUX CIIy4asX PAacXOXIECHUs OLEHKH, BBICTABICHHOM NBYMS JKCIEPTAMH,
OKOHYATEJIbHOM cunTaeTcst 00Jjiee BBICOKAsl OLICHKA;

PEKOMEHAYETCS CIeAyIollas MIKajda nepeBofa CyMMbI IIEPBUYHBIX OaJIJIOB 3a
BBIMOJIHEHHbIE 3agaHuss [BDO-11 mo Marematuke B NATHOAUIBHYIO CHCTEMY
OLICHUBAHUS:

OTMeTKA M0 NATHOAJILHOM «2» «3» «4» «5»
cuCTeMe OLICHUBAHUS

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

2.2. OcobeHHOCTH IK3aMeHANNOHHOM padoTel 'BI-11 mo matemaTruke (ycTHast
¢opma)

[Ipu pazpaboTke HK3aMEHAIIMOHHOW MOJAEIH COOJII0AAIaCh TPEEMCTBEHHOCTD C
TPAAUIIMOHHBIMUA YCTHBIMU 3K3aMEHAMHM TI0 MaTEeMaTHKe Il OOYy4YaroIIuXxcs 0
oOpa3oBaTeNbHBIM  MOporpaMMaMm cpefaHero oOmiero ooOpazoBanus. OOpaszery
AK3aMEeHalMOHHOTo Ouiera Jyis mpoBenenus [ B3-11 nmo maremartrke B yCTHOM opMme
IIPE/ICTaBIICH HUKE.

Ha sk3amene nposepsieTcsi chOPMUPOBAHHOCTD MPEACTABICHHUIN BBIITYCKHUKOB O
MaTEeMaTUKe KaK YHMBEPCAJIbHOM S3bIKE HAyKH, 00 HJAESX M METOJIaX MaTeMaTHKH,
OBJIAJICHUE MaTEeMATUYECKIUMU 3HAHUSIMH U YMEHHUSIMH, COOTBETCTBYIOIUMU 0a30BOMY
ypoBHIO DenepanbHOr0O KOMIIOHEHTa TOCYAApCTBEHHOTO CTaHJapTa O00Iero
oOpazoBanusi (mpukaz3 MuHoOpa3zoBanusi Poccum ot 05.03.2004 Neo 1089 «O6
yTBepXKIeHUM (heliepaaIbHOro KOMIIOHEHTA TOCY/IapCTBEHHBIX CTaHAAPTOB HAYaJIbHOTO
00111eT0, OCHOBHOT'O OOIIIETO U CPEIHETO (TIOJIHOT0) 00IIET0 00pa30BaHUSM).

Jns nposenenus I'BD-11 B yctHOl Qopme mo Marematuke pa3paboTaHbI
BapUaHThl OWJIETOB, BKJIIOYAIOIIME B CEOS 3a/laHMsl KaK MO KypcCy aiareOpbl U Hayal
aHaJu3, TaK U MO Kypcy reoMeTpuu. bumneTsl mpeaHa3HaueHbl U JJIs1 TeX BBIITYCKHUKOB,
KOTOpBIE OCBAaMBaJU MPOrpaMMy B paMKax IBYX MPEIMETOB, U JJIs T€X, KTO H3ydall
MaTeMaTHUKy B paMKaX HHTETPUPOBAHHOTO Kypca.

buseTsl BKIIOYAKOT 5 33JaHUI: TEOPETUYECKAs YaCTh — OJIHO 3aJaHHE 110 T€OMETPUN
¥ OJTHO 33JIaHUE 10 are0pe M HadajlaM aHanu3a, MpaKTHYecKas 4acTh — OJTHO 3aJIaHKE 110
reOMETpUM W JBa 3aJaHusl 10 ajreOpe W HavalaM aHaiuu3a. 3aJaHus SBISIOTCS
CTaHJApTHBIMU 7151 Kypca mareMatuku 10-11-x knaccoB. Bee oHM npeanonarator ycTHOE
W3JIOKEHUE PEUICHUs, JEMOHCTPUPYIOIETO YMEHHE BBIMYCKHUKA MaTeMaTUYECKU
rPaMOTHO M3JlaraTh XOJ PEIICHUs, MPUBOJS MPU ITOM HEOOXOIWMBbIC MOSICHEHUS U
000CHOBaHMUS.

Crpykrypa ounera OTBEYaeT 1eu MIOCTPOCHUS CUCTEMBI
muddepeHupoBaHHOrO 00y4YeHUss B CcoBpeMeHHOM 1mkoje. Jluddepenmuanus
oOydeHHsl HalpaBjeHa Ha pElIeHHE ABYX 3aaay: (OpMUPOBAHUS Yy BCEX YyUalllUXCS
0a30BOIl MaTeMaTHYeCKOW MOATOTOBKH, COCTaBIIAIONIEH (DYHKIIMOHAIBHYIO OCHOBY
oOmero oOpa3oBaHMsi, W  CO3JaHUSl I 4YacTH  IUKOJBHUKOB  YCIIOBUH,
CHOCOOCTBYIOLIUX MOJIYYEHHUIO MOATOTOBKH 00Jiee BBICOKOTO YPOBHSI.
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3amaHus B MPaKTUYECKONW YaCTHU SK3aMEHAIIMOHHBIX OMJIETaX PacrojOXKeHbI IO
HapacTaHUIO CJIOXHOCTU. 3amaHust 3 U 4 COOTBETCTBYIOT YpPOBHIO 0a30BOii
MaTEMaTUYECKOM IOATOTOBKHM, CPEIM HUX OJHO 3aJaHUE€ IO TI'E€OMETPUU U OJHO
3aJlaHue 0 Kypcy anreOpsl U Hadajl aHajau3a. 3ajaHue S5 (1Mo Kypcy aareOpsl M Hadaml
aHaJIi3a) COOTBETCTBYIOT YPOBHIO MTOBBIILIEHHON MOITOTOBKH.

IlepBbie (TeopeTHUECKUE) BONPOCHI OMJIETOB OXBATHIBAIOT OCHOBHBIE OJIOKH
coxepxkaHus Kypca crepeoMerpuu: «llapamienbHOCTs NpPAMBIX M IIIOCKOCTEW»,
«IlepneHAUKYIIPHOCTh MPSAMBIX M IUIOCKOCTEH», «MHOrorpanHukm», «O0beMbl
MHOTOTpaHHHKOBY», «Tema BpameHus», «OO0beMbl Tel», YTO OOecIeuynBaeT
JNOCTAaTOYHYIO IIOJHOTY NIPOBEPKH OBJIAJACHUS COJIEpKAHWEM Kypca. Bropsie
(TeopeTuvecKre) BOMPOCH OMJIETOB OTHOCSTCS K KypCy aireOpbl W Hadajl aHaIHW3a U
oxBaTbIiBalOT Onoku: «KopHu u creneHm», «Jlorapupmeny, «Dynkuun», «Hadana
MaTeMaTUYECKOro aHalu3a». TeopeTHYecKue BOIMPOCHl AK3aMEHAIMOHHBIX OWIIETOB
naHbl HIWKE. B TeopeTnueckol 4acTu 3K3aMEHAIMOHHOM padoThl OT 3K3aMEHYEMOTO
TpeOyeTcs  BOCHPOU3BECTH  OIpeleieHue, (HOpMyIHpPOBKY TEOpEMbl U €€
J0Ka3aTeNbCTBO,  NPUBECTH  HEOOXOAMMBIE  WUIIOCTPUPYIOLIUME  IPUMEPHI.
(PopmynHpOBKHU U AOKA3ATEIBCTBA MOTYT Pa3INydaThCsl B 3aBUCUMOCTH OT YU€OHUKOB,
10 KOTOPBIM K3aMEHYEMbII 00yJalics U TOTOBUJICS K SK3aMEHY.)

IlepBbIe BONPOCHI IK3aMEHAIIMOHHBIX ONJICTOB

1. BzauMHOE pacnoiokeHHne NPsIMBIX B IPOCTpaHCTBe. [lapaiensHbie npsmeie.
CxpenuBarommecs npsmble. YTOJI MEXAY ABYMs IPSIMBIMU B IIPOCTPAHCTBE.

2. [TapannenbHOCTh NPSIMOM U MJIOCKOCTH (TPU3HAKHU U CBOWCTBA).
3. [lepneHAUKYISIPHOCTH IPSIMOM U IJIOCKOCTH (TMPU3HAKU U CBOMCTBA).

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

5. [NapaniensHOCTH MIIOCKOCTEH (MPU3HAKU U CBOMCTBA).
6. [leprieHANKYISIPHOCTH TIOCKOCTEN (TPU3HAKU U CBOMCTBA).

7. PaccrosgHMe OT TOYKHM [0 IUIOCKOCTH. PaccrosHMe Mexnay npsmMou u
MapaAJUICIIBHOMN €M TIOCKOCTHI0. PaccTosiHre Mex 1y napajyieIbHbIMU TNIOCKOCTSIMU.

8. Ilpusma, ee ocHoBaHus, OOKOBBIC peOpa, BbicoTa. [Ipsmas u TmpaBUibHAS
npu3Mbl. Dopmyna 06beMa MPU3MBL.

9. INapannenerunen. Ky6 (ompenenenus, cBoiicTBa pedep, rpaneit). GopmMyib
o0BeMa MPSMOYTOJIBLHOTO MapalijieNienumnesaa, Kyoa.

10. CummeTtpuu B KyOe.

11. [lupamuza, ee ocHoBaHue, O0KOBBIE pedpa, BricoTa. [IpaBuibHas nupamuza.
®opMyIibl TUIOLAAN TOBEPXHOCTH U 00beMa MUPAMU/IBI.

12. ITpaBuiibHBIE MHOTOTPAHHUKH (TETPadp, KyO, OKTadIp).

13. Iunuuap, ero ocHoBaHus, oOpasyroias, OOKOBask MOBEPXHOCTh, BBICOTA.
®opMmyIbl IIOLIAAN TOBEPXHOCTU U 00beMa UIHHIIPA.
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14. Konyc, ero ocHoBaHue, oOpasyromias, OOKOBas MOBEPXHOCTh, BBICOTA.
dopMyIibl TUIOMIAAN IOBEPXHOCTH U 00beMa KOHYCA.

15. ap u cdepa, ux ceuenus. Popmynsl 00beMa apa v mIomaau chepsl.
Bropsbie Bonpochl 3K3aMEeHAMOHHBIX OMJIETOB

1. IToHsITHE O CTENEHU C PAllMOHAIBHBIM MTOKA3aTEIIEM.

2. JlecaTUYHBIN 1 HATYpaJbHBIN JOTapru (MBI, YHUCIIO €.

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

4. Tlonatue Bo3pacTaroie PyHKIUU, IpuMep, Tpaduaeckas WLTIOCTPAITAL.

5. IlonsiTE 0 TOUKAax MaKkcUMyMa (MUHUMYMa) GYHKLIHUH, TPUMED, rpadudecKas
WJLTIOCTPALUSL.

6. JlocTaTo4Hbl€ yCIOBUS CYIIECTBOBAaHUS MaKCUMyMa (MUHUMYMa) (DYHKIIMH.
7. IlonsiTue 4yeTHOM (PyHKLMH, IPUMED, TpaduyecKas UIUTFOCTPALIHS.

8. ITonsiTue HeYeTHON (QYHKLMH, IPUMED, WIUTFOCTpALUs Ha rpaduKe.

9. IlonsaTue nepuoANYECKON (PYHKINH, IPUMEpP, WIUTIOCTPALUs Ha rpadukKe.
10. TToHsiTHE MPOU3BOIHOM, €€ TEOMETPUUECKUMN U (PUINUECKUNA CMBICIT.

11. Jlorapudmuueckas QyHKIMs, €€ CBOMCTBA U rpaduK.

12. ®dynkiusa y = SinX, ee cBoiicTBa M rpaduk. Jloka3arenabCTBO OJHOTO W3
CBONCTB.

13. ®yHkIUs Y = COSX, €€ CBOMCTBA U rpaduK.
14. ®yukius Y = tgX, ee cBoiicTBa U rpaduk.
15. Crenennas QyHKIus, ee CBOMCTBA U rpaduK.

Tperbn  Bompockl  (TEOMETPUUCCKHE  3aJaHWsl  MPAKTHYCCKOH  YacTH)
AK3aMEHAIMOHHOM PAa0O0Thl OTHOCATCS K pazznenam: «MHororpaHHukn», «O0bembl
MHOTOIpaHHUKOBY», «Tena BpameHus», «OO0bEMbI Tell», a YETBEPTbIE M MSThIC
BONIPOCHI (anreOpanyeckue 3aJaHusl NpaKkTUUecKoW dYacTh) — K pazmenam «Hauvana
MaTeMaTH4YeCKOr0  aHauu3a», «YpaBHEHUS U  HepaBeHCTBa» MU «OCHOBBI
TPUTOHOMETPUN.

Homep Bompoca Yacrp Pa3znen kypca YposeHb
omiera padoThI MaTeMaTHKHU
1 Teopetnueckas | CrepeomeTpust -
2 Teoperuueckas | Anrebpa u Havasa aHaIU3a | -
3 [Ipaktnueckass | Crepeometpus bazoBbrit
4 [Ipaktuueckast | AnreOpa v Hayana aHanu3a | ba3oBbiid
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5 [Ipaktuueckas | AnreOpa v Hayana aHanu3a | [loBbilIeHHbBIN

Huxe IMPUBOOUTCA O6p3.3€11 9K3aMCHAIIlMOHHOI'O Owrera 1o MaTeMaTHKeE.
06pa3eu IK3AMEHAUUOHHO20 ounema no mamemamuke

1. BzanMHOE pacnoiokeHne npsMbIX B IpocTpaHcTBe. [lapannenpHbie npsmble.
CkpemuBarouecs: npsiMble. YT MEXAY ABYMS IPSIMBIMH B IPOCTPAHCTBE.

2. [lonsiTue yobIBaromeil GyHKIMH, TPUMED, TpapuuecKasi UIUTIOCTPAIHS.

3. IIpsAMOYTOJIBHHUK, CTOPOHBI KOTOPOTO PABHBI 2 CM M 5 CM, BPAaIllaeTCsl BOKPYT
MeHbIIeN cTOpoHbl. Haliiute o0beM Tena BpaleHus.

4. Touka IBMXKETCSA MO KOOPIWHATHOM MPSMOW COIJIAaCHO 3aKOHY X(t) =4t* —t,
rae x(t) — KoopauMHaTa TOYKH B MOMEHT BpeMeHu t. Haiiaure CKOpOCTH TOYKM IIpU
t=2.

5. Hailinute HauMeHblllee 3HAYCHUE (PYHKIIUHU y:4\/§sin(x—%} ecliu
{5%_9%
el—;—|.
6 6

OIIeHKa BBINOJIHEHHUSI OT/AEJIbHBIX 3aJJaHNI YK3aMEeHAIMOHHOM pa60T1>1 Hu
OLICHUBAHME PE3YJAbTATOB IK3aMECHA

[Ipu npoBEpKe MaTEMATUYECKOM MMOATOTOBKM BBITYCKHUKOB OLIEHUBAECTCS YPOBEHD,
Ha KOTOPOM ¢(hOPMHUPOBAHBI CIIEAYIOIINE YMEHHUS:

BOCITPOU3BOJUTH OMPEICICHUS] MaTEMaTHYECKUX OOBEKTOB, (POPMYIHPOBKH
TEOpeM M WX JOKa3aTelbCTBA, COIMPOBOXIAsA HMX HEOOXOJUMBIMU YEPTEKAMU,
PUCYHKAMU, CXEMAMU;

HCIIOJIB30BATh U3YUCHHYIO MATCMATHYCCKYIO TCPMUHOJIOTHIO 1 CHMBOJINKY,

NPUBOAUTH TPUMEPHI TEOMETPUUECKUX (GUTYp U KOH(UTypauuid, MpUMEpPHI
NPUMEHEHUS U3YYEHHBIX CBOMCTB, ()aKTOB U METO/IOB;

OTBCYHATh HA BOIIPOCHI, CBA3AHHBIC C U3YUCHHBIMU MATCMATUYCCKUMUA (1)aKTaMI/I,
IIOHATHUAMH U UX CBOﬁCTBaMH, C MCTOAaMU PCIICHUA 3a1a4,

YCTKO, 'paMOTHO, JIOTUYHO HU3JIaraTb CBOW MBICJIN;

MPOBOJUTH 10 U3BECTHBIM (hOpMyJIaM U MpaBUiiaM NMpeoOpa3oBaHusi OyKBEHHBIX
BBIPAKEHUM, BKIIFOYAIOIINX CTENEHHU, PAIUKaIIbl, JJOTapu(Mbl 1 TPUTOHOMETPUUYECKUE
dynxumy;

UCCIIEIOBaTh B MPOCTEHININX CIy4asX (PYHKIMH Ha MOHOTOHHOCTb, HaXOJUTh
HauOOJIbIINE U HAUMEHbIINE 3HAaUeHUs (DYHKIUH;

pemaTth palnudoHajIbHbIE, TMOKa3aTelIbHbIEe U JIOTapU(PMUUYECKUE YpaBHEHUS U
HEPaBEHCTBA, MPOCTEHIINE UPPAIMOHAIBHBIE U TPUTOHOMETPUYECKHUE YPaBHEHUS,
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peraTh CTEPEOMETPUUYECKHE 3a/1a4U Ha HAXOXKJIECHUE TEOMETPUUECKUX BEITUMINH
(muH, yriioB, mwiomnaaei, o0beMoB);

WCITOJIB30BaTh TPU PEIICHUH CTEPEOMETPUYCCKUX 3a7ad ITUTAHUMETPUYCCKUE
(baKkThl ¥ METO/IBI,

IIPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS B X0 PEIIECHUS 3a/1a4.

ITpu ouLeHke 3K3aMEHAIMOHHOM pabOThl UCHOJB3YETCS MATHOAUIbHAs ILIKAaJa.
PesynpraTel rOCyIapCTBEHHON UTOTOBOM aTTeCTalluu IIPU3HAIOTCS
YAOBJIETBOPUTENBHBIMA B Cllydae, €CIM BBINYCKHUK npu caade ['BO-11 mo
MAaTEMaTUKE MOJYYHJI OTMETKY HE HUXKE yIOBIETBOPUTEIIBHOM.

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

KpnTepnn OIICHKH BBIINIOJTHCHHUSA OTAC/JIbHBIX 3a):[aHm‘i 3K33MeHaIII/IOHHOl7[ paﬁDTl)I

Homep | Kpurepuu ouieHKHU BBHINIOJTHEHHS 321aHUS banabl
3aJaHus
OTBET JK3aMEHYEMOTO XapaKTEPU3YyETCs  CMBICIOBOU 2
Nel LEJIbHOCTBIO, PEYEBOM CBSI3HOCTBIO U IOCIIEIOBATEIBLHOCTHIO
HU3J10KCHUS:

JIOTUYECKHUE OIIUOKH OTCYTCTBYIOT, IMOCJEI0BATEIbHOCTD
U3JI0KEHUS HE HAPYILECHA;

Wnu:

JOMyIlIeHa OJlHa OIMOKa / HETOYHOCTh, KOTOpasl Mocie
YTOUHSIIOILIETO BOITpOCa PK3aMeHaTopa HCIIpaBIICHA
AK3aMEHYEMbIM

OTBET DK3aMEHYEMOIO XapaKTEPHU3YETCS  CMBICIOBOM 1

IIETLHOCTBIO, CBSA3HOCTBIO M MOCIICIOBATEIIbHOCTHIO M3JI0KEHHUS,
HO JIONyIIICHA OJIHA OIMMOKa / HETOYHOCTh, KOTOPYIO TTOCTIE
YTOUHSIOIIETO BOIMpOCa dK3aMEHATOpa dK3aMCHYEMBIH HE CyMel

VCIIPABUTh
Hpyrue citydau, He COOTBETCTBYIOIIHME YKa3aHHBIM BBIIIE 0
KPUTEPHUSIM
Ne 2 OTBET DK3aMEHYEMOIO XapaKTEPHU3YETCS CMBICIOBOM 2
LEJIBHOCTBIO, PEYEBOM CBS3HOCTBIO U II0CIEA0BATEIBHOCTHIO
U3JI0KECHHUS:

JIOTHYSCKHUE OIIHOKH OTCYTCTBYIOT, IOCJICA0OBATCIbHOCTDL
H3JIOKCHUA HC HAPYIICHA,

Nnu:

JOMyIlIeHa OJlHa OIMOKa / HETOYHOCTh, KOTOpasl IMOcie
YTOUYHSOIIETO BOITpOCa AK3aMEeHaTOpa UCITpaBJIcHA
AK3aMEHYEMbIM

28




OTBET 9SK3aMEHYEMOI'O  XapaKTEepU3YeTCS  CMBICIOBOM 1
LEJIBbHOCTHIO, CBA3HOCTBIO U MOCIIEIOBATEIBHOCTBIO U3JI0KEHHUS,
HO JOMYIIIEHA O[HA OIMIMOKA / HETOYHOCTh, KOTOPYIO TOCIIE
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 BBIYUCIUTEIBHOTO XapaKTepa
[pyrue cirydau, He COOTBETCTBYIOIIHME YKa3aHHBIM BBIIIE 0
KPUTEPUIM
XOJ pelIeHus] BEpPHBIU, ITOIYYEH BEPHBIA OTBET 2
XOJI pemeHusl BEpHbIMA, HO DK3aMEHYEMBIA JTOIYCTHUI OJIHY 1
Ne 4 OLIMOKY BBIYMCIUTEIBHOIO XapakTepa
Hpyrue citydau, He COOTBETCTBYIOILME YKa3aHHBIM BBIIIE 0
KpUTEPUSIM
XOJ pelIeHusl BEpHBIU, ITOIYYEH BEPHBIA OTBET 2
X0 pelieHusl BEpHbIN, HO DK3aMEHYEMbIH JOIIyCTHII OJHY 1
Ne § OIMOKY BBIYMCIUTEIHHOTO XapaKTepa
[pyrue citydau, He COOTBETCTBYIOIIHME YKa3aHHBIM BBIIIE 0
KpUTEPUSIM
Maxkcumanvroe Koauuecmeo 0411086 3a IK3IAMEHAUYUOHHBLIL Ou1em 10

Pekomennyercst cienyromias IIKajla MepeBoJa CyMMBbI NMEPBUYHBIX OAJJIOB 3a

BbINIOJTHEHHbIE 3a7aHus [ BO-11 mo maremartuke (yctHas (opma) B MSITHOAUIbHYIO
CUCTEMY OLICHUBAHUSA:

OTMeTKA N0 NATHOAIILHOU «2» «3» «4»
cucTeMe OLleHUBAHUA

«5»

IlepBuuHbIi GasI 0-3 4-6 7-8

9-10
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Hmeo;KeHne 1. CnpaBquMe MaTepuajJdbl M0 MarTeéMaTuKE 1Jsd YIYaCTHUKOB
I'B2-9

AJIT'EBPA
o dopMysIa KOPHEH KBaJPaTHOIO yPABHEHUSL:
X = %, rae D = b?— 4ac.

. 2
° Ecim kBaspaTHBIN TpexdwieH ax” + bX + C uMeeT JBa KOPHS X; U Xy,
TO

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

ax?+ bx + ¢ = a(X — Xo)°.

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

o ®dopmyna N-ro wieHa apupMEeTHIECKON ITporpeccut (an), MepBhIA YeH
KOTOpOW paBeH a; ¥ pa3HoCTh paBHa d:  a,=a; + d(n—1).

° dopMyna CyMMBI TEpPBBIX N UWIEHOB apU(PMETHYECKON MPOTPECCUU
S = (al + an )n
" 2
o dopmyiia N-ro uwieHa reomerpuveckoil nporpeccuu (b,), mepBbiil wieH
o . n-1
KOTOpOii paBeH Dy, a 3HameHatenb papeH ;b _=b -
o @opMyna CyMMbl MEpPBBIX N YJIEHOB T'€OMETPUYECKOM MPOrpeccuu
S = (qn _1b1
S =,
g-1
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Tabanna kBaapaToOB ABY3HAYHBIX 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

JlecaTku

OO N[O B WIDN| -

I'EOMETPUA

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

° Paanyc r oxkpy»XHOCTH, BOMCAaHHON B NPaBWJIbHBIA TPEYTOJbHUK CO

CTOPOHOM &, paBeH ?a.

o Pammyc R OKpy)XHOCTH, ONHCAHHOW OKOJIO  MPABHIJIBHOIO

. 3
TPEYroJbHUKA CO CTOPOHOU &, PaBEH ?a.

o Jiis tpeyrosabsauka ABC co ctoponamu AB = ¢, AC = b, BC = a:

a b c

—— = —— = — =2R,
sinA sinB sinC

rae R — paanyc onucaHHOM OKpYKHOCTH.

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

c®=a’+b*—2abcosC.

. ®dopmyia amuHbl | okpykHOCTH paguyca R:
| =2nR.
o ®dopmyiaa mmuHbl | qyru okpykHOCTH paauryca R, Ha KOTOpYrO

OMUPAETCA LEHTPAIbHBIA YTOI B () TPAIyCOB:
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|— 2nRe

360
o dopMmyia miIomanu S mapamiesorpaMMa o CTOPOHOW @ W BBICOTOM
h, npoBenéHHOIt K 3TOM cTOpoHE: S = ah.
o dopmyia wIomaan S TPEyrojbHUKA CO CTOPOHOM @ M BBICOTOH h,
IIPOBEAEHHON K 3TOU CTOPOHE:
1
S==ah.
2
o dopmyia mIomaay S Tpareuy ¢ OCHOBaHHSIMH &, b 1 BeIcOTOM h:
a+b
S = h.
2

o dopmyna mnomanu S kpyra pamuyca R: S = nR?.

32



Hpnnomeﬂne 2. Cl'[paBO‘IHLIe MaTepuajdbl M0 MaTeéMaTUKE AJdA YYaCTHUKOB
I'B2-11

Auredpa

Taonuya xkeadpamoe uenvix uucea om 0 0o 99

Enuaune:
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 | 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

OO NO|OTBAWIN|F-

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

CBoiicTBa apu(pMeTHUECKOT0 KBaIpaTHOIO KOPHS

b>0

2
Kophu kBaapaTHOro ypaBuenus ax +bx+c=0, a=0

_—b—\/b2—4ac y _—b+»\/b2—4ac
- 2a S 2a

__b 2 poc_
X=—7= npu b —4ac=0

npu b® —4ac>0

Xy

DOopMyJIbI COKPALLEHHOTO YMHOXKECHUS
(a+b)*=a’+2ab+b?
(a—b)’=a’~2ab+b°
a’~b’=(a+b)(a-b)
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Cmenenv u n102apughm

CBoiicTBa CTCIEHH
npu a>0, b>0

(
(ab)"=a"-b"
-5

I'eomerpus

CsoiicTBa norapudma

npu a>0, a1, b>0, x>0, y>0
alogab:b

log,a=1

log,1=0

log, (xy)=log, x+log, y
Ioga(§jzlogax—logay

log, b =klog, b

CpenHss TMHUS TPEYTOJIbHUKA U TpAeUun

s ¢ BCo
B MN — MN —
CpEeaHsA JIMHUS ~ CpeaHss JIUHUS
M N MNJ|AC M MN|AD
MN = AC MN = BC +
2 A 2
A C
Teopema [Tudaropa Jlnmuna
OKPYKHOCTH C=2nr
IInomans
Kpyra S=nr’

c a a2+b2=c2
b

34



OnucaHHas 1 BIIMCAaHHAas OKPYKHOCTH IIPAaBHUJIBHOI'O TPCYI'OJIbHHUKA

Inowaou ¢uzyp

[Tapayutenorpa
MM
b 5 S=ah,
a / S =absiny
Y
a
Tpanenus
b
)
g_at b r
h 2
H
a

ITnowaou nosepxnocmeii u 00vEMbL meJi

[IpsAMOyTOnbHBIN
NapayIeIICIuIe]
V =abc
[Tupamuga
v=1s n
3

h 6
r h= a\/§
2
TpeyrosibHU
K
1
S=zah
b ha 2 a
Y — 1 in
L S > absiny
Pom6
R
d, JaroHaan
d, 1
\/ S= 2 d,d,
[Ipsmas
npuszma
l V=5_h
-7 . ’S*OZ'H\
Konyc
V = %nr ’h
S 7l
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Humuaap

V =7r2h

86()7( = 27th

Vzgnr3
S =4mr?
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Tpuronomerpuyeckne GyHKUMU

. Tpuronomerprueckas
IIpsAMOYTOJIBHBIN TPEYTOJIBHUK
OKPY’KHOCTb
sing =2
C
C a
CoSo = 9
o C
L[] a
b tg o= B

. 2 2
OCHOBHOE TPUTOHOMETPHUIECKOE TOKIECTBO: SIN“a+cos a=1

HekoTtopble 3HaU€HUS TPUTOHOMETPUYECKUX (PYHKITUH

aJInaHbl T T T T T 3z 21
. paj 0 |5 4 3 2 2
Ipaaychl 0° 30° 45° 60° 90° 180° | 270° | 360°
- 1| |5
sina o |3 Z |2 1 o o
cosa. ﬁ Q 1 0 -1 0 1
1 2 2 2
t V3 _ _
ga 0 3 1 J§ 0 0
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