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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
IporpaMMam CpeJHEro 00I1ero 0opa3oBaHus

I'NA-9 ['ocynapcTBeHHass UTOroBasi aTTecTalus MO 00pa30BaTEIbHBIM
nporpaMmamM OCHOBHOTO 00111eT0 00pa3oBaHUs

I['OK ['ocynapcTBeHHast HSK3aMEHAallMOHHAsE KOMHCCHSI CyObEKTa
Poccniickon @enepanun

MuHoOpHayKH MunucrepcTBO 00pazoBanus U Hayku Poccuiickoit @enepanuu

Poccun

OO6yuaroruecs ¢
OB3

OOy4aromuecs Mo 00pa3oBaTeIbHBIM MPOTpaMMaM OCHOBHOTO
oOIIero M cpeaHero odmero oOpa3oBaHUsl C OTrPAHUYCHHBIMU
BO3MOXKHOCTSIMH 3I0POBbSI

oro

OCHOBHOW roCy/1apCTBEHHBIN YK3aMEH

[Topsimox TNA-11

[Tpuka3z Muno6puayku Poccun ot 26.12.2013 Ne 1400 «O6
yrBepxkaeHnn  llopsaka  mpoBeneHHsT — rOCyIapCTBEHHOM
UTOTOBOM aTTecTali 1Mo 00pa30oBaTENbHBIM IPOrpaMMaM
CpEIIHETO oO1ero 00pa3oBaHUS» (3aperucTpupoBaH
Muntoctom Poccun 03.02.2014, peructpannonnsiii Ne 31205)
(B penmakmuu mnpukaza MwunoOpHayku Poccum ot 16.01.2015
Ne 9 (3apeructpupoBan Muntoctom Poccuu 30.01.2015,
peructpanmoHHbIi Ne 35794);

[Topsmox TMA-9

[Ipukaz MwunoOpuayku Poccum ot 25.12.2013 Ne 1394 «O6
yrBepxkaeHun  llopsiaka  mpoBeneHHWss  TOCYyIapCTBEHHOM
UTOTOBOM aTTecTallud MO0 O00pa3oBaTENbHBIM ITpOrpaMmam
OCHOBHOrO  oOmiero  oOpa3zoBaHus»  (3aperucTpupoBaH
Muntoctom Poccun 03.02.2014, peructparmonnsiii Ne 31206)
(B penakuuu npukaza Munoopuayku Poccum ot 16.01.2015 Ne
10 (3apeructpupoBan Muntoctom Poccun  27.01.2015,
peructpannoHHbIi Ne 35731)
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[IyHKT npoBeneHus sK3aMeHa

PLIOU

Pernonanpuplii 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 OOpa3oBaTeiIbHBbIE MNPOrpaMMbl OCHOBHOTO
00111ero 00pa3oBaHUs M CpeHEro 00IIero oOpa3oBaHus MO0 MaTeMaTHKe (IMMHMChbMEHHAs
U yCTHast OpPMBbI).

B  mnuceMe  KOMMEHTHPYIOTCS  THOAXOAbI K  OTOOpPY  COJEpKaHUS
AK3aMCHAIMOHHBIX MaTEPHAJIOB, ONMUCHIBAIOTCS 3K3aMEHAIIMOHHBIC MOJICIU U THIIBI
3a1aHui, POPMYIUPYIOTCS TPeOOBaHUS IO OpPTaHM3allMM W TMPOBEACHHUIO AK3aMEHa,
JAIOTCS PEKOMEHJAIMK IO OIGHMBAHWIO HSK3aMEHAIIMOHHBIX Pab0T yYaCTHUKOB
AK3aMEeHa, IPUBOIATCS 00PA3IThl 3aTaHHH.

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

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

Kareropun oOyuwarouiuxcs, cpatomux ['MA B dopme I'BD, mepeuuncnenst B
nynkTe 7. [lopsaka THA-O.

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

1.1. OcobGeHHocTH 3x3aMeHANMOHHOM padoThl 'BI-9 no MmaremaTunke
(mucbMenHas popma)

[Ipu pa3paboTke 3K3aMEHAILIMOHHOM MOJENN COONIoAaIach MPEEMCTBEHHOCTD C
TPaJUIIMOHHBIMU W HOBBIMH ()OpMaMH 3K3aMeHa 0 MaTeMaTHKe ISl O0yJaroIIuXCs,
OCBOMBIINX 00pa30oBaTeNIbHbIC MPOTPAMMBI OCHOBHOTO 00IIIEro o0pa3oBaHMsl.

Ha sk3ameHe mpoBepsieTcss chopMUPOBAaHHOCTD MPEICTABICHUH BBIITYCKHHKOB O
MaTeMaTHKe KaK YHUBEPCAJIBHOM S3bIKE HAYKH, 00 HIESIX W METOJaX MaTeMaTHKH,
OBJIAJICHUEC MaTEMaTHYCCKUMH 3HAHMSIMH W YMCHHSIMH, COOTBETCTBYIOIINMHU
denepanbHOMY KOMIIOHEHTY TOCYIapCTBEHHOTO CTaHJAapTa o0Imero ooOpa3oBaHUs
(ITpuka3z Muno6pazoBanusi Poccun ot 05.03.2004 r. Ne1089), pazButre JT0THUYECKOTO
MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOPAXKEHUS, AITOPUTMUUECKON KYJIBTYPHI.

Jnss mpoepenuss ['BD-9 mno Maremaruke  pa3paOOTaHbl — BapHUaHTHI
AK3aMEHAIMOHHBIX Pa0OT, BKIOYAIONIHE B ceOsl 3aaHus Kak MO Kypcy «Amredpay,
Tak u 1o Kypcy «I'eomerpus» (cM. 0O6paserr SK3aMeHAIMOHHON pa0oThI 10 MaTEMaTHKE
s npoenenus ['BD-9). Dtu paboThl mpenHa3HAYEHbI W JJIS T€X BBITYCKHUKOB,



KOTOpPBIE OCBAMBAJIA MPOrpaMMy B paMKax JBYX IMPEIMETOB, U I T€X, KTO MU3ydall
MaTeMaTUKy 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
IPOBEACHUS dK3aMEHA!

«B mpoI0IKUTEIPHOCTh 9K3aMEHOB MO y4€OHBIM IMpeIMeTaM He BKIIIOYaeTCs
BpeMsi, BBIJICJICHHOE Ha  MOJATOTOBUTEIbHBICE  MEPONPUATHUS  (MHCTPYKTaXK
00y4JaronIuxcsi, BCKPhITHE MMAKETOB C 3K3aMEHALIMOHHBIMU MaTepHaIaMH, 3all0JHEHUE
PErHCTPAllMOHHBIX IOJIEM 3K3aMEHALIMOHHOM paldOoThl, HACTpPOWKA TEXHHUYECKHX
CPE/CTB).

[Ipyn nmpomomKUTENTBHOCTH 3K3aMeHa 4 u 0ojee yaca OpraHu3yeTcsl NMUTAHHE
00yyarommxcs.

s obyuaromuxcs ¢ OB3, oOyvaronuxcs neTeid-uHBaIUI0B U UHBAIUJIOB, a
TaKXKe TEX, KTO O0ydascsi MO COCTOSHUIO 3JI0POBBSI Ha JIOMY, B 00Opa30oBaTeIbHBIX
OpraHu3alusX, B TOM YHUCJIE CAHATOPHO-KYPOPTHBIX, B KOTOPBIX MPOBOISATCS
HEO0OXO0IUMBbIE JIeYeOHbIC, PEAOMIIUTAIIMOHHBIE U 03JJ0POBUTEIIHHBIC MEPOIIPUSATHUS JITIS
HYXKJAIOIMUXCA B JUIMTEJBHOM  JICYEHHUH,  MPOJOJDKUTEIBHOCTh  DK3aMEHa
yBenuuuBaeTcs Ha 1,5 gaca.»

[Ipy nmpoBeneHMH SK3aMe€Ha JJII  YYaCTHUKOB C  OTPaHUYEHHBIMU
BO3MOKHOCTSIMH 310pOBbS IIPUCYTCTBYIOT ACCHUCTEHTHI, OKAa3bIBAIOIINE
AK3aMEHYEMbIM HEOOXOIUMYI0 TEXHUUECKYIO TTOMOIIb C YYETOM MX UHIUBHUIYaJTbHbBIX
BO3MOXHOCTEM: MMOMOIIb B 3aHATUH pabOYero MecTa, NepPeIBIKEHUH, CypONepeBOIe
(cm. 1. 34 u 37 [opsiaka TUA-9).

DK3aMEHaIMOHHBIM BapuaHT (MapkupoBaH OykBoW «Ay) BkitowaeT 10 3amaHuii:
OJTHO 33J]aHu€e MO apu(METHKE, OJJHO 33JaHUE 110 TEOPUHU BEPOSITHOCTEH, CEMb 3aJaHUI 1O
anredpe, OHO 3a/laHMe M0 TEOMETPHUM. 3aJIaHMsl SIBJIAIOTCS CTaHIAPTHBIMHU JUI Kypca
MaTeMaTUKM OCHOBHOM MIKOJbL. Bce OHM, KpOME OHHOrO, OTHOCSTCS K 3aJaHUSM C
pa3BEepHYTHIM OTBETOM M TPEOYIOT 3alKCH PEIICHUs 3a/1a41, JEMOHCTPUPYIOIIEH YMEHHE
BBIITYCKHUKA MaTE€MaTHUYE€CKM TPAMOTHO H3JaraTh peEIIeHUE, MNPUBOAS IPU ITOM
HEOOXOMUMbIE TOSICHEHUs U oOocHOBaHus. [lpu BeIMOTHEeHWW 3amanus 4 (Win
AQHAJIOTUYHOTO €MY) JOCTATOYHO JaTh KPAaTKU OTBET HAa KaXKIbI U3 MOCTaBICHHBIX
BOITPOCOB.

Crpykrypa paboThI OTBEYaET 3amayde MTOCTPOCHUS CUCTEMBI
muddepeHMpoBaHHOTO 00y4YeHUuss B coBpeMeHHOM 1mkojie. Jluddepenmuanus
oOy4eHHs HallpaBjeHa Ha JOCTHXKEHHE BYX LeJei: popMUpOBaHUs y BCEX yUaILIUXCS
0a30BOIl MaTeMaTHYeCKOM MOATOTOBKH, COCTaBIIAIOMIEH (DYHKIIMOHAIBHYIO OCHOBY
o01ero 00pa3oBaHus; OJHOBPEMEHHOI'O CO3JIaHMS ISl YaCTH IIKOJBHUKOB YCIIOBHM,
CIIOCOOCTBYIOLIUX MOJIYYEHHUIO MOATOTOBKH MOBBIIIEHHOTO YPOBHS, TIOCTATOYHOM st
AKTUBHOTO MCTIOJH30BAHMS MATEMATHKU B JTaJIbHEHIIIEM O0yUYCHHH.

3agaHuss B OK3aMEHAIIMOHHOM BapUaHTE paCIOJO0XKEHbl 10 HAPACTAHUIO
CIIOKHOCTH. 3amaHusi 1-7 COOTBETCTBYIOT YpOBHIO 0a30BOM MaTeMaTHUeCKOH
MOATOTOBKH, 3aaHus 8-10 — ypOBHIO MOBBIIIIEHHOMN MOTOTOBKH.

B cBoeli COBOKYIMHOCTM BapWaHThl OXBAaTBIBAIOT BCE OJOKH COJNEpKAHW,
TPAJUIIMOHHO TIPE/ICTABICHHbIE B Kypce MaTeMaTHKU 5-9-X KJ1accoB, 4TO 0OECIevnBacT
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JOCTaTOYHYIO TIOJHOTY IPOBEPKH OBJIQJICHUS COJIEpKaHHEM Kypca. B cooTBercTBuM €O
crneuuuKoi Kypca MaTeMaTuki OCHOBHOE BHUMAaHHE YJIENSETCS MPOBEPKE MPAKTUIECKOM
COCTABJISIIOIIEH MAaTeMaTU4eCKOM TMOJrOTOBKM  BBIMTYCKHMKOB, KOTJAa  OBJIAJICHUE
TEOPETUUECKUMHU TOJIOKEHUSMHU TIPOBEPSIETCS OMOCPEIOBAHHO Yepe3 MPOBEPKY YMEHHS
pemath 3a7aud. Bce 3amaHus, HMCMONB3yeMble JJISi COCTaBJICHUS HK3aMEHAIMOHHBIX
BapUAHTOB, COAEPIKATCS B OTKPHITOM OaHke 3amanuii OI'3.

BMecte ¢ SK3aMEHAIlMOHHBIM BAPUAHTOM YYAaCTHHUKAM HK3aMEHa BbIIAIOTCS
CIPaBOYHBIC MaTEPUAIIBI, COJIEpKaIe TaOIUITy KBaJPaTOB JBY3HAYHBIX YMCEN, OCHOBHBIE
dopmynel 1o ayreOpe u  reomerpur  (cM. [lpwmokenne 1). [lpw  BBIIONMHEHWUH
AK3aMEHAIMOHHOM palOoThl JOMYCKAeTCs HCIOJIb30BAHUE JIMHEMKH, HCIOJIb30BAHUE
KaJIbKYJISITOpa HE pa3peraeTcs.

[Tpu npoBepke MaTeMaTUYECKOM MOATOTOBKH BBIITYCKHUKOB OLIEHUBACTCS YPOBEHD,
Ha KOTOPOM ¢(hOPMHUPOBAHBI CIIEAYIOIINE YMEHHUS:

BBITOJTHATH apuMETUYECKUE JICHCTBUS, COUETas! YCTHBIC M TUCbMEHHBIE TPUEMBIL;

MPOBOJMTH MO0 M3BECTHBIM (hopMysiaM M TpaBWJiaM TpeoOpazoBaHUsl OYKBEHHBIX
BBIPAKCHUM;

BBIUUCIISITh 3HAYCHUS YHUCIOBBIX U OYKBEHHBIX BBIPAKEHHUM, OCYIIECTBIISSA
HEOOXOIMMBIE TIOJICTAHOBKU U ITPE0OPa30BaHMUS;

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 CITyYasX BEPOSATHOCTU COOBITHI;

pelaTh IIAHUMETPUYECKUE 3aJaud Ha HaXOXKJIEHUE T€OMETPUYECKUX BEIUYUH
(IMH, YTIIOB, TUTOIIAIEH);

NPOBOIMTH JIOKA3aTEIbHbIE PACCYKICHUS B XOJIE PELLICHHUS 3a/1a4.

B 2015 r. nns rocygapCTBEHHOM UTOrOBOM aTTECTAllMU BBITYCKHUKOB, OCBOMBIIIMX
o0OpazoBaTebHbIe TPOTPaMMbl  OCHOBHOTO OOIIEro 00pa3oBaHUS B  CIEIHATIBHBIX
(KOppeKIIMOHHBIX) 00pa30BaTeNbHBIX OpraHm3amusax s oOydaromuxes ¢ OB3,
pa3paboTtaHbl crienuaabHbple OM 1Mo MaTeMaTHKe J1st ipoBeacHus ' B3-9.

DK3aMeHalMOHHBIN BapuaHT (MapKupoBaH OykBoil «K») Brirouaer 10 3ananmii: q8a
3a7aHusl 1Mo apudMeTHKe, /1Ba 33JaHus MO0 TEOPHHU BEPOSATHOCTEM M CTATUCTUKE, TSTh
3a7laHuil 1o anreOpe, 0JJHO 3a7aHue 1o reomerpur. OOpaselr BapruaHTa COOTBETCTBYIOIICH
AK3aMEHAITMOHHON paOOThI IPUBOIUTCS HIDKE. B manHO# paboTe Bce 3aaHnst OTHOCSATCS K
YPOBHIO 0a30BOM TOJITOTOBKH.

[Ipy mpoBepke MaTeMaTHYECKOH IIOJITOTOBKM  BBITYCKHUKOB, OCBOWBIIIHX
oOpazoBarenbHble MPOrpaMMbl OCHOBHOTO OOIIEro OO0pa3oBaHUs B  CIEUUATBHBIX
(KOPpEKIIMOHHBIX) ~ 00pa30BaTEbHBIX  OpraHM3alMgax I OOydarolumxcs ¢
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH  37I0POBbSI, OIICHMBAETCS YpPOBEHb, Ha KOTOPOM
c(OpMHUPOBaHBI CIEIYIOIINE YMEHUSI:

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

MPOBOJIMTH IO M3BECTHBIM (hopMysiaM M TpaBWJIaM TpeoOpa3oBaHUsl OYKBEHHBIX
BBIPAYKEHUM;

BBIUUCIISITh 3HAYCHUS YHUCIOBBIX W OYKBEHHBIX BBIPAKEHHM, OCYIIECTBIISSA
HEOOXOAUMBIE MOJICTAHOBKH U MIPEe0Opa30BaHMUS;

YUTaTh TPapHUKH HIEMEHTAPHBIX (DYHKIIHIA;



peluarh JIMHEWHbIE U KBaJPAaTHBIE YPaBHEHUS;

MOJIETIUPOBATh PEAIbHBIE CUTYallU HA S3bIKE TEOPUM BEPOATHOCTEH, BHIYMCIIATH B
HPOCTENIINX CIy4asX BEPOSATHOCTU COOBITHI;

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

U3BJIEKaTh MH(OpMALIMIO U3 TaONUI] U Auarpamm, NpeoOpa3oBbIBaTh €€ C LENIbIO
OTBETA Ha BOIIPOC 334a4H;

pacrioyarath 4rciaa Ha KOOPAMHATHOW IPSMOM.

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

Crnemnyer uMeTh B BHIY, YTO 0O0pasilbl MpeJHa3HAueHbI JUIA TOTO, YTOOBI JaTh
BO3MOXKHOCTb COCTaBUTH IIPEJCTABICHUE O CTPYKType Oyaymied SK3aMeHalMOHHOU
paboThl, yKciae, popMe U YpOBHE CIOXKHOCTH 3a/IaHHA, U HE OTPAKAET BCEX AJIEMEHTOB
COZIEpKaHusl, KOTOpble OyIyT IMPOBEPSTHCS C MOMOIIbIO BapHAHTOB SK3aMEHAIIMOHHON
padoTHL

Oobpasey (A) 3k3amenayuonnozo eapuanma 011 npogeoenus I'B3-9 no
mamemamuke

Yacts 1

=

Pemute ypaBHenue: x° —3x—10=0,

2
w:(c_}_Z)_

2. YHpocTuTe BhIpaKeHUE: 5
c' -4

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: o C
. 25
a) C xakoif BBICOTHI yras Msiu?
0) CxoJIbKO BpeMEHU Maaai Msiy? 20
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%, mpu 3ToM oH ctan ctoutsb 700 p.
CxonbKko pyOJiel CTOMI TOBAp 10 PaCIpOaaKu?

7. Haiimute Oompmuii yronm paBHOOeapeHHoi Tpameuuu ABCD, ecnn
nuaronans AC obpasyet ¢ ocHoBanueM AD u 60k0BOi1 cTOpOHOM AB yribl, paBHbIC
25° n 40° COOTBETCTBEHHO.

B C
40°
AL 2 D
Yactp 2
1., [1 1
8. PacmomokuTe 4Kciia B MOPSIKE BO3PACTAHHS: 5\/6 4. - " 3

1 7 5
9. Pemwre ypaBHeHueE: + = :
X+6 x-3 Xx-6

10. OquH U3 KaTeToB MNPAMOYTOJBHOTO TPEYrojiibHWKa Ha 2 cM OoJjblle

JPYroro, a €ro Imiomajaps MeHbie 60 cM2. Kakyro nmuHy MOXET UMETh OOJIbIINN
Karer?



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

1. Pemute ypaBHeHHE: 4X° +20x =0,

2 yH OCTUTEC BBIPAXKCHUC. 4 —
. p p -2 2

3. Brerunciure: (108)2 .100°°.
4. Onuo w3 umcen 5, 7, 11, 14 OTMEUeHO HAa YHCIIOBOI PSIMOH,
n300paxeHHOM Ha pucyHke, Toukou A. Kakoe 3To uncio?

A

L

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

6. I'padmk, M300pa)KCHHBIH HAa PHUCYHKE, TOKa3bIBaeT, KaK MEHSJIach B
TEUEHHE CYTOK TeMIieparypa Bo3ayxa. [1o ropu3oHTanu ykasblBaeTCs BpeMsl CYTOK,
M0 BEpPTUKAIM — 3HAUYCHUE Temrmeparypbl B rpanaycax llenbcus. KakoBa Obuia
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 7npDKHBIX TOHKax y4dactByroT 11 cnoprcmenoB u3 Poccum, 6
cioprcMeHoB u3 Hoperuu u 3 cnopremena u3 IBenuu. Ilopsimok, B KoTopom
CIIOPTCMEHBI CTapTYyIOT, olpenenseTcs xpeouem. Haliure BeposSsTHOCTh TOTO, UTO
nepBbIM OYIET cTapToBaTh ciopTcMeH u3 Hopseruu.

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 Tabnuiie mpuBeneHO pacruicaHue
YTPEHHUX 3JeKTpornoe3noB oT cranuuu Hapa no KueBckoro Bok3ana B Mockse B
HEKOTOPOM MHTEPBAJIE BPEMEHHU.



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
OTIpAaBJICHUA OT cTaHiuu Hapa camoro mo3gHero M3 3JIEKTPOIIOE310B, KOTOPbIE
MMOAXOIAT CTYJCHTY.

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

B C
80°

30°

111. OuenuBaHme pe3yJbTaToB IKk3amMeHna 'BJ-9 no marematunke
(mucsMenHasi popma)

B TIlopsake TMA-9 omnpeneneHsl cleayromye TMOAXOAbI K  OIICHKE
AK3aMEHAIMOHHBIX paboT B hopme 'B3-9:

«JK3aMEHAIMOHHBIE  PabOTHl  MPOBEpPAIOTCS  JABYyMs  dkcmepramu. [lo
pe3yJbTaTaM MPOBEPKU SKCIEPThI HE3aBUCUMO JPYT OT JApyra BBICTABISIOT OajUTbl 3a
KOKIBIA OTBET Ha 3aJaHusd DK3aMCHAIIMOHHOW paboThl. Pe3ynbTaTrhl KaKJIo0ro
OLICHUBAHMSI BHOCSTCA B MPOTOKOJIBI MPOBEPKU MPEIMETHBIMU KOMHUCCUSMU, KOTOPbHIE
nocie 3anoiHeHus: nepenarorcs B PIIOU ans manbHelmedt obpadoTku. B ciydae
CYIIECTBEHHOTO pPAcCXOXXJICHHS B OajjlaX, BBICTABJICHHBIX JBYMS JKCIEPTaMH,
Ha3Ha4aeTcs TPeThs mpoBepka. CyliecTBEHHOE pacxXoxkaeHue B Oaljiax OnpesescHo B
KPUTEPUSIX OLIEHUBAHUS 10 COOTBETCTBYIOIIEMY YU€OHOMY MIPEIMETY.

Tpetunii sKkcriepT Ha3HAYACTCS MPEACEAATENEM TPEAMETHON KOMHUCCUU U3 YUCIIA
AKCIIEPTOB, paHEe HE MPOBEPSIBIINX IK3AMEHAIIMOHHYIO paboTy.

Tperbemy dKcHepTy NpeAocTaBiseTcs WHpopmalus o Gamiax, BhICTABICHHBIX
AKCIIEpTaMH, paHee TPOBEPSBIIMMH D3K3aMECHAIIMOHHYI0 paboTy 00ydaromierocs.
Bannel, BbICTaBIEHHBIE TPETHUM DKCIIEPTOM, SIBJISIIOTCS OKOHYATENbHBIMHU.» (1. 48
[Topsinka ['1A-9).



«ITonmyueHHbIe pe3ynbTaThl B IEPBUYHBIX Oamiax (cymma 0ajioB 3a MPaBUIBLHO
BBITIOJTHEHHBIE  3aJlaHMsl  dK3aMEHallmoHHOM  pabotel) PIIOM mepeBogutr B
IATHOAIUTBHYIO cucTeMy onieHuBanusy (1. 52 ITopsaka ['MA-9).

«Pesynpratel 'MA mnpusHaroTCs yOOBIETBOPUTEIBHBIMA B CIIy4yae, €CIIH
oOydJaronuiicss Mo o00s3aTeIbHBIM Yy4YE€OHBIM MpeAMeTaM HaOpal MHUHHUMAJIbHOE
KOJMYECTBO OaJlJIOB, OMNpEJEICHHOE OpPraHOM MCIHOJHUTEIBLHON BIACTH CYObEeKTa
Poccuiickoii denepaiyu, OCyIEeCTBISIONIMM FOCYJapCTBEHHOE YyIpaBlieHUE B cdepe
oOpa3oBaHusl, yapeauTeseM, 3arpanydapexacarnem» (. 60 ITopsaka ['TA-9).

B nomnonHeHue K MepeurclieHHbIM Bhile TpeOoBaHusM [lopsiaka ompeneneHsl
CJIeIYIONTHE TTOAXOIBI K OIIEHKE dK3aMEHAIMOHHBIX PabOT 10 MaTeMaTHKe:

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

3aJIaHUE CUUTACTCS BBIMOJHEHHBIM BEPHO, €CJIM BBITYCKHUK BbIOpa
MPaBWIbHBIM TyTh PEIICHUS, U3 MUCbMEHHOW 3alKiCH PEIICHUS TOHSITEH XOJ €ro
paccy X IEHUM, MTOTYyYEH BEPHBIA OTBET;

€CJIM TI0 pe3yjIbTaTaM MPOBEPKH SK3aMEHAIIMOHHON paboThI IByMs dKCIIEpTaMU
MOJIYYEHBl CYMMBI, pacXoJsiuecs Ha JBa WIM Oojee NEPBUYHBIX OaJIOB, TO IO
3aJlaHUsIM, B KOTOPBIX OOHApyKEHBI PACXOXKJICHUS, HA3HAYACTCS TPEThsl MPOBEPKA; B
OPYTUX CIIy4yasiX pacXOXKICHUsS OLEHKH, BBICTABICHHON JBYMS OSKCIEpPTaAMH,
OKOHYATENLHOM cunuTaeTcs 00Jiee BHICOKAs OICHKA;

PEKOMEHJIyeTCsl CIIeyIoNIas MIKaJa MepeBoJa CyMMbI MEPBUYHBIX OaioB 3a
BBINIOJTHEHHbIE 3amaHuss [BD-9 mo Marematuke B MITHOAUIBHYIO CHUCTEMY
OLICHUBAHMS:

OTMeTKA 10 NATHOAJILHON 2» «3» «4» «S5»
cUCTeMe OLICHUBAHUSA

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

Pe3ynprarel  roCymapCTBEHHOM  MTOTOBOM  aTTECTallMd  IPU3HAKOTCA
YIOBJICTBOPUTEIBHBIMU B CJIy4ae, €CJIU BBITYCKHUK IMPHU CHAYE TOCYAAPCTBEHHOIO
BBIIIYCKHOTO  3K3aM€Ha [0 MAaTeMaThKe TMOJy4YWJ  OTMETKY HE  HHUXE
YIOBJICTBOPUTEIHHOUN («TPU»).

1.2. Ocob0enHoCTH IK3aMeHAUMOHHOI padoThl I'BJ-9 nmo maremaruke (ycTHast
¢opma)

[Tpu pa3paboTke 3K3aMEHALIMOHHON MOJENN COOJI0Aaach MPEEMCTBEHHOCTD C
TPAAUIIMOHHBIMUA YCTHBIMU DJK3aMEHAMHM TI0 MaTeMaTHKe [JIsi OOYy4YaroIIuXcs 0
oOpa3oBaTeIbHBIM MpOrpaMMaM OCHOBHOro oOmiero ooOpaszoBanusi. OOpaszerly
AK3aMEHallMOHHOro Ouneta ais nposenenus ['BD2-9 no maremaruke B ycTHOM (opme
IPE/ICTaBIICH HUXKE.

Ha sk3amene npoBepsieTcs cPOpMUPOBAHHOCTh MPE/ICTABICHUN BHITYCKHUKOB O
MaTE€MaTUKe KaK YHUBEPCAJIbHOM SI3bIKE HAYKH, 00 HIESIX U METOoJaX MaTeMaTHKH,
OBJAJCHUE MATeMaTUYECKMMHU 3HAHUSIMA W  YMEHUSAMH, COOTBETCTBYIOIIUMU
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denepanbHOMY KOMIIOHEHTY TOCYIapCTBEHHOTO CTaHJapTa o0Imero oOpa3oBaHUs
(ITpuka3z Muno6pazoBanust Poccuu ot 05.03.2004 1. Ne1089), pazBuTHe JIOTHYECKOTO
MBIIIJICHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHUS, AITOPUTMUYECKON KYJIBTYPHI.

Jns nposenenus ['BD-9 mo marematuke B yCTHOM ¢opMe pa3zpaboTaHbI
BapuaHThl OMJIETOB, BKIIIOYAIONIME B ce0s 3aaHUs KaK MO Kypcy aiureOphl, Tak U IO
Kypcy reoMerpuu. buierbl mnpeaHa3HaueHbl W IS 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 — JIBA 3aIaHUs 110 TEOMETPHH,
MPAKTUYECKas YacTh — OJJHO 3a/IaHUE IO aprU(PMETUKE U JIBA 3a/IaHUs TI0 areope. 3aIaHus
SBJISIIOTCS  CTAaHJAPTHBIMUA JUII Kypca MaTeMaTUKd OCHOBHOW WIKOJbL. Bce oHu
MIPENONaraloT yCTHOE M3JI0KEHUE PEIICHUS], IEMOHCTPUPYIOIIETO YMEHUE BBIMTYCKHUKA
MaTeMaTUYECKH TPaMOTHO M3JlaraTh XOJl PEIICHUs, TPUBOIS MIPU 3TOM HEOOXOAUMBIC
MOSICHEHUSI U 0OOCHOBaHMUSI.

Crpykrypa ouera OTBEYAET e MOCTPOCHUS CHUCTEMBI
mubdepeHniupoBaHHOTO O00OydeHHsI B coBpeMeHHOW tmkoise. Juddepennuanus
oOydeHHsl HalpaBjeHa Ha pEIICHHE ABYX 3aaady: (OpMUPOBAHUS Yy BCEX YyUaIUXCS
0a30BOIl MaTeMaTHYECKOM MOATOTOBKH, COCTaBIAIONIEH (DYHKIIMOHAIBHYIO OCHOBY
oOmero oOpa3oBaHMsl, W CO3JaHMS JJII 4YacTH  IIKOJHHUKOB  YCIIOBHIA,
CIOCOOCTBYIOLIUX MOJTYYEHHUIO MOJATOTOBKH 00JIe€ BHICOKOTO YPOBHS.

3agaHus B MPAKTUUYECKON YaCTH SK3aMEHAIMOHHBIX OMJIETaX pacloiOKEHBI IO
HapaCTaHUIO CJIOXKHOCTU. 3afaHus 3 U 4 COOTBETCTBYIOT YPOBHIO 0a30BOi
MaTeMaTUYECKOW MOJITOTOBKM, CPEIM HHUX OJIHO 3aJaHue MO apuMeTuke U OJHO
3ajaHue mo anredpe. 3amanue S5 (MO Kypcy anreOpbl) COOTBETCTBYIOT YPOBHIO
MOBBIIIIEHHON MOJATOTOBKH.

TeopeTudeckre BOMPOCHl OMJIETOB OXBATHIBAIOT OCHOBHBIE OJIOKH COJEpKAHUS
Kypca reomerpun 7-9-x kiaccoB: «lIpusHaku paBeHCTBa TPEyroiabHUKOB», «CymMMma
YTJI0B TpeyroibHuKay, «IIpu3Haku momoous TpeyroasHUKoBy, «CBONWCTBA U MPU3HAKU
PaBHOOEPEHHOTO TPEYroyiibHUKa», «CBOWCTBAa MPSAMOYTOIBHBIX TPEYTOJIHHUKOBY,
«CBoOMCTBa 4YETHIPEXYTOJBHUKOBY», UYTO OOECHEYMBAET JIOCTATOYHYIO TOJHOTY
OPOBEPKA  OBJIAACHUS  COJEpkKAaHUEM  Kypca  (TEOPETUYECKHUE  BOIPOCHI
AK3aMEHAIMOHHBIX OmieToB naHbl B [lpunoxkenun 2). BrnaneHue BBITyCKHHUKaMU
MaTepuajioM »JTUX TEM Ha YpPOBHE 00s3aTeTbHOM TMOATOTOBKH OOECIeYynBaeT
YCHEIIHOCTh 00YYEeHUs B CTapIlel MIKOJIe.

B nmepBoM Bormpoce 3K3aMEHAIIMOHHOTO OWJIeTa OT IK3aMEHYyeMoro TpelyeTcs
BOCIIPOU3BECTH  OMNpEIEICHUE TE€OMETPUYECKOM (QUrypsl WM KOH(UTrypaluu,
bopMyIUPOBKY TEOPEMBI, CBI3aHHOM ¢ €€ CBOMCTBAMU WJIM MIPU3HAKaMH (JJ0Ka3bIBATh
TeopeMy He TpeOyeTcsi), MPUBECTH HEOOXOIUMbIC WUIIOCTPUPYIOIINE MPUMEPHI.
YMeHue a0ka3plBaTh M3yYEHHBIE B Kypc€ CBOWCTBA WJIM MPU3HAKU T€OMETPUUECKUX
buryp, chopmynmupoBaHHbIE B  BHIE  TEOPEM, OK3aMEHYEMBIM  JOJDKEH
MPOJIECMOHCTPUPOBATh TPU OTBETE Ha BTOPOM Bompoc Owiera. (POpMyIHMpOBKU U
JI0OKa3aTeIbCTBA, BOCHPOU3BOJUMBIE HK3aMEHYEMbIM, MOTYT pa3jiuyaTbCi B
3aBUCUMOCTH OT y4€OHUKOB, IO KOTOPHIM 3K3aMEHYEeMbI 00ydascs W TOTOBUJICS K
JK3aMEHY).
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Hwxe npuBomATCS MEepeyHU TEOPETUYECKUX BOMPOCOB IK3AMEHAITMOHHBIX
OWJIETOB.
IlepBble BONPOCHI IK3aMeHAIIMOHHBIX OMJIETOB

1. [TapannenbHble  HpsiMbIE; CBOMCTBO  YIVIOB, OOpa3OBaHHBIX IIpH
NIEPECEUYCHNUH NTapaJUICIBHBIX MIPSAMBIX CEKYIIEH.

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

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

4. [Ipu3HaKu paBeHCTBA TPEYTOJIbHHUKOB.

5. [TapamnienorpaMm; CBOMCTBA M IPU3HAK MapajuieorpaMma.

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

7. Tpaneuus;; paBHoOenpeHHast (paBHOOOKas) Tpameuus; CpeAHss JUHUS
Tpamnenuyu 1 ee CBOWCTBA.

8. IIpssMOYTOJIBHBIN TPEYTOJIbHUK; CBOMCTBO IIPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, OJIUH U3 YTII0B KOTOPOTO paBeH 30°.

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

10. Teopema KOCHHYCOB, TpHUMEp €€ TPHUMEHEHHUS IS 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; TPHUMEpP €ro
IIPUMEHEHHUS IIPU PELICHUU MTPSAMOYTOJIbHBIX TPEYTOJIbHUKOB.

14.  TlpusHaku mogo0Ous TPEYrOJIbHUKOB.

15. OxpyXHOCTb, IpajaycHasi Mepa OYyIrd OKPYKHOCTH; LIEHTPaJIbHBIA YroJ,
BIIMCAHHBIN YTOJI; TEOPEMA O BIIMCAHHOM YTJIE.

Bropsbie Bonpochl 3Kk3aMeHALIMOHHBIX OMJICTOB

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

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

3. Teopema 0 cymMMe yTiioB TPEyTrOJIbHHKA.
4. Teopema o cpefHElN TMHUU TPATICLIUH.

5. Teopema ITudaropa.
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B cootBercTBUM cO cnenu(UKOM MaTEMATUKU OBJAJCHUE TEOPETUIECKUMU
MOJOKEHUSIMH Kypca alreOpbl MPOBEPSETCSl OMOCPEIOBAHHO Yepe3 MPOBEPKY YMEHHUS
pelarb 3a7a4d. 3a/aHusi, BKIIOYEHHBIE B OWJIETHI, OTHOCATCS K CIEAYIOIIMM paszesiam
Kypca: «Hucna u BeIYUCIeHUs» (IPOLICHTHI; pEIICHUE TEKCTOBBIX 3a/1ay), « DyHKIUN,
«YpaBHEHHsI W HEpaBEHCTBa». Bce 3amaHus, WCIOIb3yeMble JUIi COCTABIICHUS
AK3aMEHAIMOHHBIX BAPUAHTOB, COJIEPKATCS B OTKPBITOM OaHke 3amanuid OI'D.

Huxe npuBoauTcs npuMep 3K3aMEeHaAIIMOHHOTO OuiieTa o MaTeMaTuKe.

Oobpasey IK3amMeHayUOHHO20 Oulema no mamemamuKe

1. [TlpusHaku paBEeHCTBA TPEYrOJLHUKOB ((HDOPMYJIUPOBKM U TPUMEP
MIPUMEHEHUS OJJHOTO U3 MPU3HAKOB).

2. Teopema IIudaropa (popmynupoBka u J0Ka3aTEIbCTBO).

Ha xakoMm pucyHke H300paxeHo

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

MHOXCCTBO peHIGHI/Iﬁ 3TOM CHUCTEMBI?

1) cuctema He nMeeT peleHuit 3) 8 3
it - A B R
2) & 4) 9
4.  Ha guarpamme MpeacTaBICHbl HEKOTOPBIE M3 KPYIMTHEHIIHX 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
OKPYTJUTE J0 HEIbIX.)

5. Pemnte ypaBHeHue X° + 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
TEOpEeM W UX [I0Ka3aTelIbCTBa, COMPOBOXIAas HMX HEOOXOJAMMBIMH YEPTEKaMHU U
PUCYHKaMU;

UCITI0JIb30BaTh U3YYCHHYIO MAaTEMaTHYECKYI0 TEPMUHOJIOTHUIO U CUMBOJIUKY;

IPUBOJUTH TPUMEPHl TEOMETPUUECKUX (QUTYp M KOHPUTYpALUW, MPUMEPHI
MPUMEHEHUS N3YYCHHBIX CBOMCTB, (JAaKTOB U METOJIOB;

OTBCYATb Ha BOIIPOCHI, CBA3dHHBLIC C N3YUCHHBIMU MAaTCMAaTHYCCKHNMU (1)aKTaMI/I,
IIOHATHUAMMU N UX CBOﬁCTBaMH, C MCTOAaMU PCIICHUA 3aa4,

YCTKO, 'PaMOTHO, JIOTUYHO H3JIaraTb CBOU MBICJIN,

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

BBIUMCIIATh 3HAUYEHUS YHUCIOBBIX M OYKBEHHBIX BBIPKEHUM, OCYIIECTBIISSA
HEOOXOMMBbIE TIOJICTAHOBKH U MPeoOpa30oBaHMsl;

YUTATh Tpa(UKHU JIEMEHTAPHBIX (DYHKIIHIA;

pelIaTh JMHEWHBIE U KBAJIPATHbIC YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI.

[Ipu oreHKe 3K3aMEHAIIMOHHON PabOThI UCIOJIB3YETCs MATHOAUIbHAS IIIKaja.
Pesynbrats roCy1apCTBEHHOMN WTOTOBOU aTTeCTaluu MIPU3HAKOTCSA
YIOBJIETBOPUTEIBHBIMU B CITy4ae, €CJIM BBIMYCKHUK NpH crade OI'9-9 nmo matemaruke
MOJY4YUJI OTMETKY HE HUXKE YJIOBJIETBOPUTEIBHOM.

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

Kpurepuu ouieHKH BBINOJIHEHHUS OTACJbHBIX 32IAHMH IK3AMEHALIMOHHON PadoThI

Homep Kpurepuu onieHKH BbINOJIHEHUSA 321aHUSA banisl
3aaHus
OTBeT »HK3aMEHYEMOI0 XapaKTEpU3yeTCs  CMBICIOBOU 2
Ne 1 [IEJIbHOCTBIO, PEUYEBOM CBSI3HOCTHIO M MOCJIEI0BATEIBHOCTHIO
W3JI0KEHUS:

JIOTHYECKHUE OIIMOKHU OTCYTCTBYIOT, ITOCICAOBATCIbHOCTDL
H3JIOKCHUS HC HAPYIICHA,

N

JOMyIlleHa OJHa OIMOKa / HETOYHOCTh, KOTOpas MOCie
YTOUYHSIOIIETO BOIIpOCa sK3aMeHaTopa HCIIpaBIICHA
HK3aMEHYEMBIM
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OTBEeT 93K3aMEHYEeMOI'O  XapaKTePU3yeTCS  CMBICIIOBOM
IICJIbHOCTBIO, CBSI3HOCTBIO M MTOCIICA0BATEILHOCTHIO 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
M3JI0’KCHUS HE HApYIICHA;

Wnu:

JOMyIlIeHa OJHa omuOKa / HETOYHOCTh, KOTOpas IMOCIe
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

JlaH TOJIHOCTHIO BEPHBIM OTBET: PK3aMEHYEMBIM BBIOPAHbI
BCE BEPHBIC YTBEPKJICHMS, HEBEPHBIE YTBEPKJACHUS HE BHIOPAHBI

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 XapakTepa

Hpyrue ciydyau, HE COOTBETCTBYIOIIME YKA3aHHBIM BBILIE
KPUTEPUAM

Ne 5

XO0J1 pelIeHUs] BEPHBIM, IOJYYEH BEPHBIA OTBET

X0 pelIeHNsl BEPHBIM, HO K3aMEHYEMBbIN JOIYCTUII OAHY
OLIMOKY BBIYMCIUTEIBHOTO XapaKTepa

Hpyrue ciiydan, HE COOTBETCTBYIOUIME YKA3aHHBIM BBIIIE
KPUTEPUIM

Maxkcumanvnoe Koauuecmeo 6ainoe 3a 9K3(lM€H(ll{ll0HHblﬁ ounem

10

PexomenmyeTcsi criemyromias mkajga mepeBoja CyMMBI MEPBUYHBIX OAJIJIOB 3a

BBITIOJIHEHHBIE 3anaHus [ BD-9 mo maremaruke (yctHas (opma) B mATHOAIBHYIO
CUCTEMY OLICHUBAHUS:
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OTMeTKA N0 NATHOAIILHOU P» «3» «“y» «5»
CUCTEeMe OLCHUBAHUSA

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
obOpazoBanus (nanee — ['BD-11) npoBonutcs B coorBeTcTBUU ¢ [lopsinkom 'MA-11.
Kareropuu obyuaronuxcs, caaromux ['MA-11 B popme ['BD-11, nepeuncnens
B myHkTe 7 Ilopsiagka [A-11.
DK3aMEHAIIMOHHBIE MaTepuaibl COOTBETCTBYIOT DenepanibHOMY KOMIIOHEHTY

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

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

Ha BeInosHEeHUE 3K3aMEHAIIMOHHOM paboThl MO MaTeMaTuke maércs 3 yaca 55
MUHYT (235 munyt). B coorBerctBum ¢ [lopsakom 'MA-11 na 1,5 yaca MoxkeT ObITh
YBEJIMUECHO BPEMSI 9K3aMEHA <1 OOYYaroIIMXCS, BBIMTYCKHUKOB MPOIUIBIX JIET C
OTPaHUYCHHBIMU BO3MOYKHOCTSIMU 37I0POBBSI, OOYUAIOIINXCS, BHITYCKHUKOB MPOIILIBIX
JET JeTeH-UHBAJIUAOB M WHBAIUIOB, a TaKXKe TeX, KTO OOydaJcs MO COCTOSHUIO
3I0pOBBSI Ha JOMY, B OOpa30BaTelIbHBIX OPTaHU3AlMAX, B TOM YHCIE CaHATOPHO-
KYPOPTHBIX, B KOTOPBIX MPOBOSATCS HEOOXOAMMBIC JieueOHbIE, peaOuIUTAIMOHHBIEC U
03/I0POBUTEIHHBIC MEPONPUITUS IS HYKJAIOUINXCS B JUTUTEIHHOM JICUCHU.

[Ipy mpoBeaeHWM  dSK3aME€HA JUIS  yYaCTHHKOB C  OTPAaHUYCHHBIMH
BO3MOXHOCTSIMU 3710poBba (cM. m. 37 u 40 Ilopsaka TMA-11) npucyTcTBYIOT
ACCHCTEHTHI, OKa3bIBAIOIINE IK3aMEHYEMbIM HEOOXOAUMYIO0 TEXHHUYECKYIO TOMOIIb C
Y4E€TOM HX WHIUBUIYATbHBIX BO3MOXHOCTEH: MOMOIIL B 3aHSATUU pabOyero Mecra,
nepeIBUKEHUH, CypJOTIEPEBO/I.

Ha sk3amene npoBepsieTcs copMUPOBAHHOCTH MPEICTABICHUN BHITYCKHUKOB O
MaTeMaTUKe KaK YHUBEPCAIHHOM S3bIKE HAYKH, 00 HIEAIX W METOJaX MaTeMaTHKH,
OBJIAJICHUEC MAaTeMAaTMYEeCKUMH 3HAHUSIMH W YMCHHUSIMH,  OIpPEICICHHBIMU
denepanbHBIM KOMIOHEHTOM TOCYJApPCTBEHHBIX CTAaHAAPTOB OCHOBHOTO OOIIETO M
cpennero  (mosmHOTO)  OOmIEro  oOpa3oBaHus, ©0a30BBIA  YpOBEHb  (MpPHUKa3
Muno6pazoBanus Poccuu ot 05.03.2004 Ne 1089 «OO0 yTBepxkaeHUn (peaepabHOro
KOMIIOHEHTa TOCYJJapCTBEHHBIX CTAaHAAPTOB HAYAIBHOTO OOIIET0, OCHOBHOTO OOIIETO
U cpenHero (MOJHOro) oOmiero oOpa3oBaHUA»), YMEHHE MPUMEHSATh MOJyYEHHbIE
3HaHWS B TMPAKTHYCCKUX CHTYaIlUAX, a TaKKe pPa3BUTHE JIOTUYCCKOTO MBIIUICHHUS,
IPOCTPAHCTBEHHOTO BOOOPAXKEHUS, AITOPUTMUUYECKON KYJIbTYpPHI.

Jns  mpoegenuss ['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» (crapiias mkosa). ITH pabOThl peAHA3HAYEHBI U JIJIST TeX
BBIITYCKHUKOB, KOTOPBIE OCBAMBAJIM ITPOTPAMMY B paMKaxX JIBYX MPEIMETOB, U JJIA TEX,
KTO M3y4yaJl MaTreéMaTUKy B paMKax HMHTErPUPOBAHHOrO Kypca. Huke mpencraBieH
oOpas3ell SK3aMeHalMOHHOM paboThl 0 MaTeMaTHke Juist npoBeaeHus: [ BD-11.

[Tpu pa3paboTke 3K3aMEHAIIMOHHONW MOJENIU COOMI0AaNach NPEEeMCTBEHHOCTD C
TPaJAUIIMOHHBIMU U HOBBIMH (hOpMaMH SK3aMEHa MO MaTeMaTHKe JJisi O00ydaroluxcs
1o 00pa3oBaTEILHBIM ITpOrpaMMaM CPEAHEro 0011Iero 00pa3oBaHus.

B 2015 r. Bonepssie BBoauTcs Mojenb EI'D mo marematuke 0a30BOTO ypOBHS,
KOTOpasi peIHa3Ha4YeHa JIs TOCYJapCTBEHHON UTOTOBOM aTTECTAIIMU BBITYCKHUKOB,
HE TUIAHUPYIOUIUX MPOJOKeHHEe 00pa3oBaHUs B MNPOQPECCHsX, MNPEAbSIBISIOMINX
crenuaibHble TPEOOBaHUS K YPOBHIO MAaTEMaTHYECKON MOJITOTOBKH. JTO CBSI3aHO C
TE€M, YTO B HACTOSILEE BPEMS CYLIECTBEHHO BO3pPacTaeT poJib 0OIIEMaTeMaTHYeCKOU
HOJATOTOBKM B IOBCEIHEBHOM >XM3HHM, B MaccoBbIX Ipodeccusix. ['ocynapcTBeHHbIN
BBIITYCKHOM 3K3aM€H 10 MaTeMaTuKe cOO0AaeT MPeeMCTBEHHOCTh ¢ MoJenbio EI'D, a
BCE 3aJaHMs, HUCIHOJB3yEeMbIE [UII  COCTABJICHUSA SK3aMEHALIMOHHBIX BapHUaHTOB,
COOTBETCTBYIOT 3aJaHUSIM OTKpPBITOTO OaHKa 3aJaHUil €AMHOI0 TOCYIapCTBEHHOTO
HK3aMEHa 10 MaTEMaTHKE.

OK3aMeHaIlMOHHBIN BapuaHT BKItoyaeT 10 3aiaHuii: oJjHy 3a/1ady MO apupMETHKE,
JIBE 3a/1a4M 110 TEOPUH BEPOSITHOCTEN U CTaTHCTHKE, YEThIPE 33a41 10 ajareOpe 1 Havajiam
aHaJM3a, TPY 33J1a41 10 TEOMETPUH, CPEAU KOTOPBIX OJIHA 337a4a I10 TUIAHUMETPUU U J1BE
3a/1a4d 10 crepeomeTpur. 3amadr ¢ 1 mo 9 cOOTBETCTBYIOT 3aaHusIM 0a30BOI 4acTh
EI'D nmpodunbHoro ypoBHs, 3amada 10 nmpencrabisieT coO0l OOJErYeHHBIM BapUaHT
3ananus 17 sx3amena EI'D npodunbHOro ypoBHs.

3amaHusl SBJSIFOTCS CTAHJAPTHBIMU ISl Kypca MAaTEMAaTHKM CTapIIed MIKOJbl. Bee
OHM OTHOCATCS K 33JaHUsIM C Pa3BEPHYTbIM OTBETOM M TpPEOYIOT 3allUCH pEIICHUs,
JEMOHCTPUPYIOLIEH YMEHHE BBITYCKHHKA MAaTeMaTUYE€CKH TPaMOTHO H3JIaraTh XOJ
pelIeHus1, IPUBOS MPU 3TOM HEOOXOAUMBIE TOSACHEHUSI U 0OOCHOBAHUS.

3amaHusi B 9SK3aMEHAIIMOHHBIX paboTax pacloJIOKEHbl 110 HapacTaHUIO
CJIO)KHOCTH — OT OTHOCHUTEIBHO NPOCTBIX 10 Ooisiee ciokHbiX. OHM HE TpeOyroT
TPOMO3IKMX BBIYKMCICHUHA W HECTAHIAPTHBIX YMO3AKIOYEHWU. B CBOEM COBOKYITHOCTH
BapHaHThl OXBATHIBAIOT BCE OJIOKU COJEPIKaHUs, TPAIULIMOHHO MpeCTaBICHHbIE B Kypce
matematuku 10-11(12) kmaccoB, 4To 0oOecneuMBAET JTOCTATOYHYIO TIOJHOTY IMPOBEPKH
OBJIAJICHUS COZIEp’KaHHeM Kypca. B cooTBercTBUM cO cnelM(UKoil Kypca MaTeMaTuKd
OCHOBHOE  BHMMAaHHWE  YAEIAETCS  IPOBEPKE  IPAKTUYECKOM  COCTABILIIOLIECH
MaTeMaTuyecKoil TOJTrOTOBKM BBITYCKHUKOB, KOT/Ia OBJAJCHUE TEOPETHUYECKUMHU
MOJIOKEHUSIMH ITPOBEPSIETCS OITOCPENOBAHHO YEPE3 MMPOBEPKY YMEHMS PEIIATh 3aJa4u.

BMecte ¢ SK3aMEHAllMOHHBIM BAPMAHTOM YYAaCTHHKAM HK3aMEHa BbIAAIOTCS
cripaBovHble Marepranbl (cM. [lpunokenue 2). [Ipu BBINOJIHEHWH 3K3aMEHAIMOHHOW
paboThl JOMyCKAaeTCsd HCMHOJIb30BaHUE JIMHEHKH, WCIIONB30BaHUE KalbKylsiTopa He
pasperaercs.

[Ipr mpoBepke MaTeMaTHYECKOM IMOATOTOBKH YYaCTHHKOB 3K3aMEHA OLICHUBACTCS
YpOBEHb CPOPMUPOBAHHOCTH CIEAYIOIIUX YMEHUIL:
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BBIITIOJIHATD apI/I(i)MeTI/IquKI/Ie I[GﬁCTBPIH, co4dCTasds YCTHbIC H TIIMCbMCHHBIC
ITPUCMBI; HaXOJIWUTb  3HAUCHHUA  KOPHA HaTypaHBHOﬁ CTCIICHH, CTCIICHHN C
PpallOHAJIbHBIM IIOKAa3aTCJICM, JIOFapI/I(bMa;

NEPEeXOIUTh OT OJHOM (OpPMBI 3alHCH YHUCEN K JIPYroi, MpPeICTaBIsATh
JECATUUHYIO JpOoOb B BHI€ OOBIKHOBEHHOM M B MPOCTEHUIINX CIIy4asiX OOBIKHOBEHHYIO
B BHJE JECATUYHOM, MPOIEHTH — B BUAE APOOM U OpoOb — B BHUJE MPOIICHTOB;
3aIlIUChIBATH 60J'IBHII/IG 1 MaJIbIC YHCJIA C UCITIOJIb30BAHUCM LICIIBIX CTENEHEN Ynciia 10,

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

MIPOBOAMTH IO U3BECTHBIM (hOPMYJIaM U MpaBUiIaM MpeoOpa3oBaHUs OyKBEHHBIX
BLIpEDKCHHfI, BKIIOYAOMUX CTCIICHU, PaAUKaAJIbI, JIOFapI/I(bMBI U TPUT'OHOMCTPHUYCCKHUC
dynkmy;

BBIUUC/IAATH 3HAUYCHUSA 4YHCIIOBBIX H 6YKBCHHBIX BBIpEl)KGHPIIZ, 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; COCTaBISATh TAOIUIBI, CTPOUTH TUArPAMMBI U TpauKu;

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

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

ONMKCHIBATh MO TpaduKy TOBEJACHUE W CBOMCTBAa (YHKIMI, HAXOAUTH IO
rpaguky (yHKIHM HAUOOJBIIME W HAWMMEHBIINE 3HAYCHUS, HWCIONb3ys Tpaduku
(byHKIIUN, pemaTh ypaBHEHUS, TPOCTEUIITUE CUCTEMBI YPAaBHEHUH;

BBIYHCIIATH MPOU3BOJHBIEC SJIEMEHTAPHBIX (PYHKIUA;

UCCJIEIOBAaTh B MPOCTEUIINUX CIydasx (PyHKIIMM HA MOHOTOHHOCTBH, HAaXOJUTb
HauOOJBIITNE U HAMMEHBITUE 3HAYCHHS (DYHKIHMM, CTPOUTh rpad)uKd MHOTOUYJICHOB C
MCIIOJIb30BaHUEM amapaTa MaTeMaTHIeCKOTO aHaJIH3a,;

pemiath panyoHalIbHbIC, TMOKA3aTeNbHbIE M JIOTapu(PMHUYECKHUE YpPaBHEHUS U
HEPABEHCTBA, NMPOCTENIINE UPPALMOHAIIBHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX
CHUCTEMBI;

aHAJM3UPOBATh B MPOCTEUINNX CIIydasX B3aUMHOE PACIOJIOKEHHE OOBHLEKTOB B
MPOCTPAHCTRBE;

M300pakaTh OCHOBHBIE MHOTOTPAHHHUKHU W KPYTJIbIE Teja; BHITOJHATH YEPTEKH
10 YCJIOBUSIM 3a/ady;

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

MCMOJIb30BaTh IPU PEUICHUU CTEPEOMETPUYECKUX 3a/ad IUIAHUMETPUYECKUE
(akTbl U METOJIBI.

Hwuxe npuBenén obpasel 3k3aMeHalMOHHON paboThl sl npoBeneHus I BD-11 mo
MaTeMaTHKe.
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Oopazey (A) skzamenayuonnozo eapuanma I'B3-11 no mamemamuxe

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

2. Ha xaxnaeie 1000 jammodexk B CpeIHEM NPUXOAUTCS 2 OpaKkoBaHHBIE.
KakoBa BeposITHOCTh KyIIUTh HCIIPABHYIO JIAMITOUKY?

3. Haiinure cosa, ecnu sin o =0,8 1 90" < o <180%.

4. Typuctuueckas  ¢upma  opraHuszyer TpEXAHEBHBIE  aBTOOYCHEBIC
skcKypcud. CTOMMOCTh 3KCKYpPCHM JJII OJHOTO 4YesnoBeka coctasisieT 2500 p.
I'pynnam npenocTaBisitoTcs CKUIkH: rpymme ot 3 g0 10 genoBek — 5%, rpymme

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

5. Hatimure mmomans Tpaneruu ABCD, wu300pax€HHOW Ha KIIETYATOM
Ooymare. CTOpoHa KJIETKU paBHa 1 cM.

B c
A D
6. KimmenT xoder apeHmoBaTh aBTOMOOWIbL Ha CYTKH Ui TIOC3JKH

npoTsik€HHOCThIO 300 kM. B Tabuiie mpuBeIeHbl XapaKTEePUCTUKU TPEX aBTOMOOMIIEH
Y CTOMMOCTb UX apEHJBI.

Pacxoo monausa, Apenonas niama,
lAemomobue 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
noe3nky. Ilena ausensHoro TorumBa — 19 py6neit 3a nutp, 6eH3uHa — 25 pyosieit 3a
JUTp, raza — 14 py6ueit 3a auTp. CxonbKo pyOJiel 3amiaTUuT KJIUEHT 3a apeHay U
TOTUIUBO, €CJIM BBIOEPET camblid JEMIEBbIN BapuaHT?

7. Haiinute Haummenbliee 3HadeHHe (QyHKIMH Yy =X’ —x*-8x+4 Ha
orpeske [1;7].

8. B npaBuiibHON 4eTBHIpEXYTroapHON mupamuae 00koBoe pedpo paBHO 41,
CTOPOHA OCHOBaHMs paBHa 4072 . Halijute 00BEM ITMpaMuIbL.

Q. Oxkono mapa, paadyc KOTOpOro paBeH 3, omucaH IuiauHap. Hailaure
io@aab O0KOBOM MOBEPXHOCTH IMIIUHIPA.
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> 0.

10. PemuTe HEpaBEHCTBO:

B 2015 r. s rocyaapCTBEHHOM UTOrOBOM aTTECTAllMU BBITYCKHUKOB, OCBOMBIIIMX
o0pa3zoBaTeNbHbIC MPOTPaMMBI  CPEITHETO0 OOImEero oOpa3oBaHUS B CIICITUABHBIX
(KOPpEKIIMOHHBIX)  00pa3oBaTEbHBIX  OpraHM3alMgax s oOydaroumxcs ¢
OTPAaHMYCHHBIMM  BO3MOXHOCTSIMH  37I0POBbsl,  pa3pabOTaHbl  CaMOCTOSITEIbHbBIC
AK3aMEHAIlMOHHBIE MaTepualibl MO MareMaThke ais mnposeaeHuss ['BO-11. I'maBHoe
OTIMYME OT JAHHOW 3K3aMEHAIIMOHHOM PabOThI 3aKIIFOYAETCSl B TOM, YTO BCE 33JaHUS,
UCTIOJIb3YEMbIE IS COCTABJICHUSI DK3aMEHAIMOHHBIX PabOT, COJEPKATCS B OTKPHITOM
0anke EI'D o MmaTemarrke 6a30BOTr0O ypOBHSI.

DK3aMeHalMOHHBIN BapuaHT (MapKupoBaH OykBoil «K») Brirouaer 10 3ananmii: qBa
3a7aHusl o apudMeTHKe, JBa 3aJaHus MO TEOPUU BEPOSTHOCTEH M CTaTUCTHKE, IBa
3aj[aHus 10 are0pe U HavyajlaM aHaju3a, J1Ba 33JaHus 10 TUIAaHUMETPUX (OJTHO U3 HUX U3
paszzaena U3MEepEeHHsI TeOMETPUUECKHX BEJIMUHH), IBA 3a/IaHUS 110 CTEPEOMETPHUH.

OOpazerr BapuaHTa COOTBETCTBYIOIIEH SK3aMEHAIIMOHHOM Pa0OThI MPUBOIUTCS
HUKE.

[Ipy mpoBepke MaTEeMaTHUUYECKOM TMOJTOTOBKM  BBITYCKHUKOB, OCBOMBIIIHMX
oOpazoBaTeNbHble TPOrpaMMbl  OCHOBHOTO OOIIEro 0O0pa3oBaHUsI B  CHEHHUAIBHBIX
(KOPpEKIIMOHHBIX) ~ 00pa3oBaTEbHBIX  OpraHM3alMgax s OoOydaroumxcs ¢
OTPAaHUYCHHBIMM BO3MOXKHOCTSIMH  37I0OPOBbSI, OIICHMBAETCS YpPOBEHb, Ha KOTOPOM
c(OpMHUPOBaHBI CIAETYIOIINE YMEHUS:

BBITIONHATh apu(METHUECKHE ICHCTBHs, coudeTass YCTHbIE U THCHMEHHBIC
NpPUEMbl; HAXOIAWTh 3HAYCHHUS KOPHS HATYypaJIbHOM CTENEHHM, CTENeHH C
paloHaIBHBIM ITOKa3aTeNeM, Jorapupma;

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

peliath TEKCTOBBIE 3a/layM, BKJIOYasl 3aJaud, CBS3aHHBIE C OTHOIICHHWEM U C
MPOMOPLMOHAIEHOCTBIO BEJIMYMH, JPOOSIMHU U MPOLICHTAMU;

IPOBOJUTH 0 U3BECTHBIM (OpMYyJIaM U MpaBuUiiaM NMpeoOpa3oBaHusi OYKBEHHbIX
BBIPKXCHH, BKIIIOUYAIONINX CTETICHH, PATUKAIIbI, JIOTApU(PMBI U TPUTOHOMETPUIECKHE
byHKIMY;

BBIUMCIIATh 3HAUYEHUS YHUCIOBBIX M OYKBEHHBIX BBIPOKEHUH, OCYIIECTBIISSA
HEOOXOAUMBbIE TIOJICTAHOBKH U ITPE0OPa30BaHNUS;
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W3BJICKATh HMH(POPMAIIUIO, TPEICTABICHHYI0O B Ta0nWIaXx, HAa JAuarpaMMax,
rpadukax; COCTaBJISTh TAOIUIbI, CTPOUTH TUATPAMMBI U TpauKu;

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

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

pelmarh palMroHANIbHBIC, TOKa3aTelIbHbIe U JIoTapu(pMUUYECKHE YpaBHEHUS M
HEPABCHCTBA, NPOCTEUIINE UPPAUNOHAIBHBIE U TPUTOHOMETPUUECKUE YPABHECHUS, UX
CHCTEMBI;

aHAJIM3UPOBAaTh B MPOCTEUIIMX CIydasX B3aUMHOE PACIOJIOKEHHE OOBEKTOB B
IPOCTPAHCTBE;

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

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

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

Hwxe npuBenén oOpaszer] sk3aMeHaIMOHHON paboThl i rposeaeHust I'B2-11 mo
MaTeMaTuKe i 00y4aroluXxcsi, OCBOMBIINX 00pa30BaTEIbHBIE MPOTPAMMBI CPETHETO
oO1ero 00pazoBaHusl 1Mo MporpaMmme KOPPEeKIIMOHHOTO 00YUYEHUSI.

Oobpa3zen (K) 3x3aMeHaMOHHOT0 BapuaHTa JJs nposeaeHus 'BI-11 no
MaTeMaTuke (175 odyuaromuxcs ¢ OB3)

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

KakoBa BEpOSITHOCTh KyIIUTh HCIIPABHYO JIAMIIOUYKY?

3. 14 BBIMYCKHUKOB MIKOJBI COOMPAIOTCS YUUTbCS B TEXHUYECKUX BY3aX.
Onu cocraBmsitor 28% OT uyuciaa BCeX BBITYCKHUKOB. CKOJBKO B IIKOJIE
BBIITYCKHUKOB?

4, HBan po4uuTal, 4TO Bpadun PCKOMCHAYIOT BLIIIMBATH B TCUCHUC HHS HC
MEHee 2 I BOJBI. B Tteuenue HCACIN OH BCJI IIOACYCTHI BBIIIUTON UM BOAbI, a IIO
IMOJIYYCHHBIM JaHHBLIM ITOCTPOUII AUaArpaMmmy.
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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

CKOJBKO JUTPOB BOJABI B JICHb BBINMUBAI VIBaH B CpeaHEM B TEUECHHUE ATOU

Heaean?

7.

—4-x
Haiinqure kopeHb ypaBHEHUs (%) =16.

Ha nmane YKa3aHO, 4YTO IIpAMOYT'OJIbHAA KOMHATa MMCECT IIOIIAJb 15,7

KB.M. TOUHBIE UBMEPEHUS MMOKA3AIH, YTO IIMPHUHA KOMHATHI paBHa 3,2 M, a JIJIMHA 5 M.
Ha ckonbko KBaJgpaTHbIX METPOB IUIONIAJb KOMHAThl OTJIMYAETCS OT 3HAYCHMS,
YKa3aHHOTO B IUIaHE?

8.

B tpaneuuu ABCD AB = CD,” BDA =40°u” BDC = 30°. Haiinute yron

ABD. OtgeT paiiTe B rpaaycax.

9.

A D

B npaBuiibHON 4eTBHIpEXYTroapHON nupamuae 00koBoe pedpo paBHO 41,

CTOpPOHA OCHOBaHUs paBHa 4042 . Halinure 06bM mupaMusbL.

10.

Okosio 1mIapa, paanyc KOTOpPOro paBeH 3, omucaH muiuHap. Haiipure

iomaab OOKOBOM MOBEPXHOCTH IIMIIMHIIPA.
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2.1.1. OuenuBanue pe3yabraToB 3k3ameHa 'BI-11 no maremaruke (mucbMeHHast
$opma)

B Ilopsanke I'MA-11 onpeneneHsl cienyromue IMOAXOAbl K  OLIEHKE
AK3aMEHalMOHHBIX padoT B popme 'BD-11.

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

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

«IIo pe3ynpTaTam IepBOil U BTOPOU MPOBEPOK 3KCIEPTHI HE3aBUCUMO JAPYT OT
Jpyra BBICTABISIOT OaJUTbI 32 KKl OTBET HA 3aJlaHWs IK3aMEHAIMOHHOU pabOThI
I'BO. PesynmpraThl KaXJ0ro OLEHUBAaHHWA BHOCATCS B IPOTOKOJ NPOBEPKU
IpEeIMETHBIMU KOMUCCHUSAMH AK3aMEHAMOHHBIX pabot 00yyaromuxcsh»
(. 61 TTopsimka TNA-11);

«B cnyyae cymiecTBEHHOTO pacxXOXJA€HUs B OajiaxX, BBICTABJICHHBIX JIBYMS
AKCIIepTaMH, Ha3HavyaeTcsl TPEeThsl mpoBepka. CyllecTBEHHOE pacX0KIeHHe B Oaiax
OMpEIENeHO B KPUTEPHUSAX OLICHUBAHUS 110 COOTBETCTBYIOIIEMY YY€OHOMY IIPEAMETY.

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

«Pacnipenenenue 3K3aMeHaAIMOHHBIX pabor ['BD, pacyer oOKOHYATEIBHBIX
O0ayoB dK3aMeHalMOHHOM paboTel ['BD mpousBoauTcs mpezacemareneM MpeIMeTHON
KOMUCCUU M (UKCHUpYyeTCS TPOTOKOJIOM, KOTOpBIM 3arem mepemaercss B [OK»
(m. 63 Tlopsiaxa TNA-11);

«Pesynpratel I'MA mnpusHaroTCs yIOBIECTBOPUTEIBHBIMA B CIIy4yae, €CIlIH
oOydJaromuiicss 1o o0s3aTeNbHBIM yY€OHBIM TIpeaMeTaM mpu craade <...> ['BD
MOJIYYHJI OTMETKH HEe HUXKE yJIOBIETBOpUTENbHOU (Tpu Oamna)» (n. 74 Ilopsaka TMA-
11).

B nononHeHue k mepedrciieHHbIM Bhilie TpeboBanusMm [lopsiaka ompeneneHsl
CJIeIYIOLIME TTOAXO0/IbI K OIIEHKE AK3aMEHAIIMOHHBIX pa0OT MO MaTeMAaTHKE:

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

3aJlaHU€ CUMUTAETCA BBIMOJHEHHBIM BEpPHO, €CJIM BBIIYCKHUK BbIOpand
MPaBUJIbHBIN MYTh PEIIEHUS, W3 NUCBMEHHOM 3alMCH PELICHHs TOHATEH XOJ €ro
pacCyXIEHUN, ITOIyYEH BEPHBINA OTBET;

€clii TI0 pe3yJbTaTaM MPOBEPKU IK3aMEHAIMOHHON pabOThl ABYMsI SKCIIEPTaMU
MOJIy4Y€Hbl CYMMBI, pacxXojsIiuecs Ha JABa WM Oojiee MEepBUYHBIX OaIOB, TO IO
3aJIJaHUSIM, B KOTOPBIX OOHAPYKEHBI PACXOKICHUS, HA3HAUAETCS TPEThs MPOBEPKA;
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B JPYIUX CIIy4asX PAacXOXIEHUs OLEHKH, BBICTABICHHOM NBYMS JKCIEPTAMH,
OKOHYATEJIbHOM cuuTaeTcst 00jiee BBICOKAs OLICHKA,;

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

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

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

2.2. OcobeHHOCTH IK3aMeHAUNOHHOM padoTel 'BI-11 mo matemaTruke (ycTHast
¢popma)

[Ipu pa3paboTke 3K3aMEHALMOHHOM MOJENN COONI0AANach MPEEMCTBEHHOCTD C
TPAAUIIMOHHBIMUA YCTHBIMU 3K3aMEHAMHM TI0 MaTEeMaTHKe Il OOYy4YaroIIuXcs M0
oOpa3oBaTeNbHBIM  MOporpaMMaMm cpeaHero oOmiero  ooOpazoBanus. OOpaszery
AK3aMEeHalMOHHOTo Ouiera jyis mpoBenenus [ B3-11 nmo Mmaremartuke B yCTHOM opme
NPEACTABIICH HUKE.

Ha sk3amene nposepsieTcsi ChOPMUPOBAHHOCTD MPEACTABICHUN BBIITYCKHUKOB O
MaTEeMaTUKe KaK YHMBEPCAJIbHOM S3BbIKE HAyKH, 00 HJAESX M METOJIaX MaTeMaTHKH,
OBJIAJICHUE MaTEeMATUYECKUMU 3HAHUSIMH U YMEHHUSIMH, COOTBETCTBYIOIUMU 0a30BOMY
ypoBHIO DenepanbHOr0O KOMIIOHEHTa TOCYAApCTBEHHOTO CTaHJapTa O00IIero
oOpazoBanusi (mpukaz3 MuHoOpa3zoBanusi Poccum ot 05.03.2004 Ne 1089 «O6
yTBepXKIeHUM (heliepaaIbHOro KOMIIOHEHTA TOCY/IapCTBEHHBIX CTaHAAPTOB HAYaJIbHOTO
00111eT0, OCHOBHOT'O OOIIIETO ¥ CPEIHETO (TI0JIHOT0) 00IIEro 00pa30BaHUSM).

Jns nposenenus I'BD-11 B yctHOl QopMe mo Marematuke pa3paboTaHbI
BapUaHThl OMJIETOB, BKJIIOYAIOIIME B CEOS 3a/laHMs KaK MO KypcCy aiareOpbl U Hayal
aHaJu3, TaK U M0 Kypcy reoMeTpuu. bumeTsl mpeaHa3HaueHbl U JJIs1 TeX BBIITYCKHUKOB,
KOTOpBIE OCBAaMBAaJU MPOrpaMMy B paMKaxX JABYX MPEIMETOB, U IJIs T€X, KTO U3ydall
MaTEeMaTUKy B paMKaxX WHTETPUPOBAHHOTO Kypca.

busneTsl BKIIOYAKOT 5 33JaHUI: TEOPETUYECKAS YaCTh — OJIHO 3aJaHKE 110 T€OMETPUN
Y OJTHO 33JIaHUE 10 aredpe M HadajlaM aHanu3a, MpaKTHYecKas YacTh — OJTHO 3aJIaHKE 110
TeOMETpUM W JBa 3aJaHusl 10 ajreOpe W HavalaM aHaium3a. 3aJaHus SBISIOTCS
CTaHIApTHBIMU 7151 Kypca mareMatuku 10-11-x knaccoB. Bee oHM npeanonaratoT ycTHOE
W3JIOKEHUE PEUICHUS, JEMOHCTPUPYIOIETO YMEHHE BBIMTYCKHUKA MaTeMaTUYECKU
rPaMOTHO M3JlaraTh XOJ PEIICHUs, MPUBOJS MPU ATOM HEOOXOIWMBbIC MOSICHEHUS U
000CHOBaHUSI.

Crpyktypa ounera OTBEYaeT 1eu MIOCTPOCHUS CUCTEMBI
muddepeHMpoBaHHOTO 00y4YeHUuss B coBpeMeHHOM 1mkojie. Jluddepenmuanus
oOyueHHUs HalpaBlieHa Ha pelieHue JIBYX 3ajad: (pOpMHUpOBaHMS y BCEX YUallUXCs
0a30BOIl MaTeMaTHYeCKOW MOATOTOBKH, COCTaBIIAIONIEH (DYHKIIMOHAIBHYIO OCHOBY
oOmero oOpa3oBaHMsi, W  CO3JaHUS I 4YacTH  IIKOJBHUKOB  YCIIOBUH,
CIOCOOCTBYIOLIUX MOJIYYEHHUIO MOATOTOBKH 00Jiee BBICOKOTO YPOBHSI.
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3amaHusl B MPaKTUYECKONW YaCTHU SK3aMEHAIIMOHHBIX OMJIETaX PacrojOXKeHbI IO
HapacTaHUIO CJIOXHOCTU. 3amaHust 3 ©U 4 COOTBETCTBYIOT YpPOBHIO 0a30BOii
MaTEMaTUYECKOM IOATOTOBKHM, CPEIM HUX OJHO 3aJaHUE€ MO0 TI'E€OMETPUU U OJHO
3aJlaHue 0 Kypcy aiareOpsl M Havajl aHajau3a. 3ajaHue S (1Mo Kypcy aareOpsl M Hadyasl
aHaJIM3a) COOTBETCTBYIOT YPOBHIO MTOBBIILIEHHON MOATOTOBKH.

ITepBbie (TeOopeTHUEeCKUE) BONPOCHI OMJIETOB OXBATHIBAIOT OCHOBHBIE OJIOKH
coxepxkaHus Kypca crepeoMerpun: «llapamienbHOCTs NpPAMBIX M IIIOCKOCTEW»,
«IlepneHAUKYIIPHOCTh TPSAMBIX M IUIOCKOCTEH», «MHOrorpanHukm», «O0beMbl
MHOTOTpaHHHKOBY», «Tema BpameHus», «OO0beMbl Tel», YTO OOEcIeuynBaeT
JNOCTAaTOYHYIO IOJHOTY NIPOBEPKH OBJIAACHUS COJIEpPKAHUEM Kypca. Bropsie
(TeopeTuvecKre) BOMPOCH OMJIETOB OTHOCSTCS K KypCy aareOpbl W Hadajd aHaIwW3a U
oxBaTbIiBalOT Onoku: «KopHu u crenenm», «Jlorapupmeny, «Dynkuun», «Hadana
MaTeMaTUYECKOro aHaiu3a». TeopeTHYecKue BOIMPOCHl SK3aMEHAIMOHHBIX OWIIETOB
naHbl HIKE. B TeopeTnueckoll 4acTu 3K3aMEHAIMOHHOM padoThl OT 3K3aMEHYEMOTO
TpeOyeTcs  BOCHPOU3BECTH  OIpeleieHue, (HOpMyIHpPOBKY TEOpeMbl U €€
J0Ka3aTeNbCTBO,  NPUBECTH  HEOOXOAMMBIE  WUIIOCTPUPYIOLIUME  IPUMEPHL.
(PopmynHMpOBKHU U AOKA3ATEIBCTBA MOTYT Pa3NuaThCsl B 3aBUCUMOCTH OT YU€OHUKOB,
10 KOTOPBIM 3K3aMEHYEMbI 00yJalics U TOTOBUJICS K SK3aMEHY.)

IlepBbIe BONPOCHI IK3aMEHAIIMOHHBIX OMJICTOB

1. BzanMHOE pacnoyioKeHHe NPSMBIX B IPOCTpaHCTBe. [lapaiensHble npsmele.
CxpenuBaronuecs npsmble. YT0JI MEXAY ABYMs PSIMBIMU B IIPOCTPAHCTBE.

2. [TapannenbHOCTh NPSIMON U MJIOCKOCTH (TPU3HAKHU U CBOWCTBA).
3. [lepneHAUKYISIPHOCTH IPSIMOM M IJIOCKOCTH (TMPU3HAKU 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
MapaAJUICIIBHOMN €M TNIOCKOCTHIO. PaccTosiHre Mex 1y napajyieIbHbIMU TNIOCKOCTSIMU.

8. Ilpu3ma, ee ocHoBaHus, OOKOBBIE peOpa, BbicoTa. [Ipsmas u TmpaBuUibHAS
npu3Mbl. Dopmyna 06beMa MPU3MBIL.

9. lNapannenemunen. Ky6 (ompenenenus, cBoiicTBa pedep, rpaneit). GopmMyib
o0BeMa MPSMOYTOJIBLHOTO MapalljieNienumneaa, Kyoa.

10. CummeTtpuu B KyOe.

11. Ilupamuna, ee ocHoBaHue, OOKOBBIC pedpa, BbicoTa. [IpaBunibHas nupaMua.
dopMyJIbI TUIOIIAIN TOBEPXHOCTH U 00beMa TUPaMU/IbI.

12. ITpaBuiibHbIE MHOTOTPAHHUKH (TETPAdp, KyO, OKTadIp).

13. Iunuuap, ero ocHoBaHusA, oOpasyroias, OOKOBask MOBEPXHOCTh, BBICOTA.
@®opMyIIbl IIIOLIAAN TOBEPXHOCTU U 00bEeMa IUIHHIIPA.
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14. Konyc, ero ocHoBaHue, oOpasyiomias, OOKOBas MOBEPXHOCTh, BBICOTA.
dopMyIibl TUIOMIAAN IOBEPXHOCTH U 00beMa KOHYCA.

15. ap u cdepa, ux ceuenus. Popmynsl 00beMa mapa v mIomaau chepsl.
Bropsbie 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
WJLTIOCTPALUSL.

6. JlocTato4Hbl€ yCIOBUS CYIIECTBOBAaHUS MaKCUMyMa (MUHUMYMa) (DYHKIIMH.
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. ®dynkiusa y = SinX, ee cBoiicTBa M rpaduk. Jloka3areiabCTBO OJHOTO W3
CBONCTB.

13. ®yHkIUs Y = COSX, €€ 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 (anreOpanyveckue 3aJlaHusl TPAKTUYECKOW vacTh) — K pasaenam «Hauana
MaTEMaTUYECKOro  aHaiu3a», «YpaBHEHHS U  HepaBeHCTBa» U «OCHOBBI
TPUTOHOMETPUN.

Homep Bompoca Yacrp Paznen kypca YposeHb
omiera padoThI MaTeMaTHKHU
1 Teopetnueckas | CrepeomeTpust -
2 Teopernueckas | AnreOpa u Hauaja aHaiIu3a | -
3 [Ipaktueckass | Crepeomerpus bazoBbrit
4 [Ipaktuueckast | AnreOpa v Havyana aHanu3a | ba3oBbiid
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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.
CkpemuBarouecs: npsiMble. YT MEXAY ABYMs IPSIMBIMH B IPOCTPAHCTBE.

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

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

4. Touka IBMXKETCSA MO KOOPIWHATHOM MPSAMOW COIJIAaCHO 3aKOHY X(t) = 4t* —t,
rae x(t) — KoopaMHaTa TOYKM B MOMEHT BpemeHnu t. Haiimure CKOpOCTh TOYKM MU
t=2.

5. Hailinute HauMeHblllee 3HAYEHUE (PYHKIIUHU y:4\/§sin(x—%j, ecliu
[SH_QE
el—;—|.
6 6

OIIeHKa BBINIOJIHEHHUSI OT/AEJIbHBIX 3aJJaHNI YK3aMEeHAIMOHHOM pa60T1>1 Hu
OLICHUBAHME PE3YJAbTATOB JK3aMECHA

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

BOCITPOU3BOJUTH OMPECICHUS] MaTEMaTUYECKUX OOBEKTOB, (POPMYIHPOBKH
TEOpEeM M WX J0Ka3aTelbCTBA, COIMPOBOXIAsA HMX HEOOXOJUMBIMU YEPTEKAMU,
PUCYHKAMH, CXEMAMU;

HCIIOJIB30BATh U3YUYCHHYIO MATCMATUYICCKYIO TCPMHUHOJIOIUIO U CHMBOJIUKY,

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

OTBCYHATh HA BOIIPOCHI, CBA3AHHBIC C U3YUCHHBIMU MATCMATUYCCKUMUN (1)aKTaMI/I,
IIOHATHUAMH U UX CBOﬁCTBaMH, C MCTOAaMU PCHICHUA 3aa4,

YCTKO, 'paMOTHO, JIOTUYHO HU3JIaraTb CBOW MBICJIH;

MPOBOJUTH M0 U3BECTHHIM (OpMYyJIaM U MpaBuUiiaM NMpeoOpa3oBaHusi OyKBEHHBIX
BBIPAKEHU, BKIIIOYAIOIINX CTENEHHU, PaIUKaIIbl, JJOTApU(OMbl 1 TPUTOHOMETPUUYECKUE
dynxumy;

UCCIIEIOBaTh B MPOCTEHINIMX CiIy4asX (PyHKIMH Ha MOHOTOHHOCTb, HaXOJIUTh
HauOO0JIbIINE U HANMEHbIINE 3HaUeHUs (DYHKIUH;

peuiaTh paluoHaIbHbIE, TMOKa3aTelIbHbIEe U JIOTapU(pMUUYECKUE YpaBHEHUS U
HEPaBEHCTBA, MPOCTEUIINE UPPAMOHAIbHBIE U TPUTOHOMETPUYECKHUE YPABHEHUS,
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peraTh CTEPEOMETPUUYECKHE 3a/1a4U Ha HAXOXKJECHUE TEOMETPUUECCKUX BEITUINH
(muH, yriioB, mwiomaaei, o0beMoB);

WCITOJIB30BaTh TPU PEIICHUH CTEPEOMETPUYCCKUX 3a7ad IUTAHUMETPUYCCKUE
(baKkTBl ¥ METO/IBI,

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

ITpu ouLeHke 3K3aMEHAIMOHHOM pabOThl UCHOJB3YETCS MATHOAUIbHAS ILIKAaJa.
PesynpraTel rOCyIapCTBEHHON UTOTOBOM aTTeCTalluU IIPU3HAIOTCS
YAOBIIETBOPUTENBHBIMA B Cllydae, €CId BBINYCKHUK npu caade ['BO-11 1o
MAaTEeMaTUKE MOJYYHJI OTMETKY HE HUXKE yIOBIETBOPUTEIIBHOM.

OneHuBaHMe pe3yiabTaTa »HK3aMEHAa II0 MaTeMAaTHKE OCYIIECTBISIETCS B
COOTBETCTBHHM CO CIEAYIOIIUMH KPUTEPUIMH.

KpnTepnn OIICHKH BBINNOJHCHHUSA OTJAC/IbHBIX 3az[a1m1“4 3K33MeHaIII/IOHHOl7[ paﬁDTl)I

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

JIOTUYECKHUE OIIMOKH OTCYTCTBYIOT, IOCJEI0BATEIbHOCTD
U3JI0KEHUS HE HAPYIIECHA;

Wnu:

JOMyIlIeHa OJlHa OIMOKa / HETOYHOCTh, KOTOpasl Mocie
YTOUHSIIOILIETO BOIIpOCa sK3aMeHaTopa 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
KPUTEPHUSIM
Ne 2 OTBET DHK3aMEHYEMOIO XapaKTEPHU3YETCS CMBICIOBOM 2
LEJIBHOCTBIO, PEYEBOM CBS3HOCTBIO U II0CIEA0BATEIBHOCTHIO
U3JI0KECHHUS:

JIOTHYSCKHUE OIIHOKH OTCYTCTBYIOT, IOCJICA0OBATCIBbHOCTDL
H3JIOKCHUA HC HAPYIICHA,

Nnu:

JOMyIlIeHa OJlHa OIMMOKa / HETOYHOCTh, KOTOpasl IMOcie
YTOUYHSOIIETO BOIIpOCa JK3aMeHaTopa HCIIpaBJICHA
HK3aMEHYEMbIM
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OTBET 9SK3aMEHYEMOI'O  XapaKTEepU3YyeTCs  CMBICIOBOU 1
LEJIbHOCTBIO, CBA3HOCTBIO M MOCIIEIOBATEIbHOCTHIO U3JI0KEHHUS,
HO JIOMYIIIEHA O[HAa OMIMOKA / 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 BBIYMCIUTEIBHOTO XapakTepa
[pyrue cirydau, He COOTBETCTBYIOIIHME YKa3aHHBIM BBIIIE 0
KPUTEPUIM
XOJ pelIeHus] BEPHBIU, ITOIYYEH BEPHBIA OTBET 2
X0 pemeHusl BEPHbIMA, HO DK3aMEHYEMbIA TOIYCTHUJ OJIHY 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
KPUTEPUSIM
Maxkcumanvroe Koauuecmeo 041106 3a IK3IAMEHAUYUOHHBLIL Ou1em 10

Pekomennyercst cienyromas IIKajla MepeBOJa CyMMBbI NMEPBUYHBIX OAJJIOB 3a

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

OTMeTKAa N0 NATHOAIIHLHOU 2» 3» «“y
cHCTEeMe OLICHUBAHUSA

«5»

IlepBuuHbIi OasLI 0-3 4-6 7-8

9-10
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Ipuioxenne 1. CnpaBouHble MaTepuaabl MO0 MaTeMaTHKe /Ui YYACTHHKOB
I'B2-9

AJIT'EBPA
. dopMyia KOpHEH KBaJpaTHOIO ypaBHEHUS:
X = %, rne D = b?— 4ac.

o Ecnu KBaspaTHbIH TpexdieH ax? + bX + C uMeeT 1Ba KOpHS X1 M X,
TO

ax?+ bx + ¢ = a(X — X1)(X — X2);
€CJIM KBaJpaTHEINA TpexuwieH ax? + bX + C uMeeT eqMHCTBEHHBINA KOPEHD X0, 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 ITporpeccut (an), MEPBBIA YieH
KOTOpOW paBeH a; ¥ pa3HoCTh paBHa d:  ap=a;+ d(n—1).

° dopMyna CyMMBI TEpPBBIX N UIEHOB apU(PMETHUYECKON MPOTpeccCUuu
S — (al + a'n )n
" 2
o dopmyna N-ro 4diaeHa reomeTpuyeckoit nporpeccuu (bn), mepsbIit wieH
o . n-1
KOTOpOH paBeH D1, a 3HamMenarens pasen ;b =b -q .
o dopmysia CyMMBI TIEPBBIX N YJIEHOB TE€OMETPUUYECKOM MPOTrpeccuut
S _ (qn _1):)1
n — - s
g-1
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Tabanna kBaapaToOB 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 WIN| -

I'EOMETPUA

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

o Panuyc I oKpy>KHOCTH, BIMCAaHHOW B MPaBHJIbHBIA TPEYTOIBHUK CO

CTOPOHOM &, paBeH ?a.

o Pammyc R OKpy)XHOCTH, ONHCAHHOM OKOJIO  MPABHIBHOIO

. 3
TPEYTrOJbHUKA CO CTOPOHOM &, paBeH ?a.

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

a b C

- = - = - :2R,
sinA sinB sinC

rae R — paauyc onucaHHOM OKpYKHOCTH.

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

¢’ =a®+b*—2abcosC.

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

ONMUPAETCA LEHTPAIbHBIA YTOI B () TPAIyCOB:
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| 2nR@

360
o dopMyia miIomanu S mapamiesorpaMMa o CTOPOHOW @ W BBICOTOM
h, npoBenéHHOIt K 3TOM cTOpoHE: S = ah.
o dopmyiia 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=——~n.
2

o dopmymna mnomaau S kpyra paguyca R: S = R,
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Ipuioxkenne 2. CnpaBodyHble MATepHaJIbl N0 MaTeMaTHKe I YYACTHHUKOB
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 | 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

CpoiicTBa apu(pMeTHUECKOT0 KBaIpaTHOTO KOPHS

,/ab:\/g.\/g npu a>0, \/%—\/EHPI/I a>0,b>0

Jb

b>0

KopHu kBajipaTHOro ypaBHEHHsI aX “+bx+c=0 , a=0
—b—\/b2—4ac —b+\/b2—4ac 2
X, = 3 , o Xy = 3 npu b” —4ac>0

:—% npu b® - 4ac=0

DOopMyJIbI COKPALLEHHOTO YMHOXKECHUS
(a+b)’=a’+2ab+b
(a—b)’=a’~2ab+b?
a’~b’=(a+h)(a-h)

2
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Cmenenv u 102apughm

CBoiicTBa CTENIEHU CsoiicTBa norapudma
npu a>0, b>0 npu a>0, a=1, b>0, x>0, y>0
q " :in alogab:b
n ma n+m Iogaazl
an-a =a log,1=0
a—m:a”_m log, (xy)=log, x+log, y
a
X
(a”)m:a"m Ioga(yjzlogax—logay
k p—
(ab)'=a" -b" log,b" =klog, b
35
b b"
I'eomerpus

CpenHsas TMHUSA TPEYTOJIbHUKA U TpAEIUn

B C BC|AD
B MN — MN —
CpEIHSS TUHUS CPeIHSIST JTMHHS
M N MN||AC M N mN|AD
MN :A_C MN = BC + AD
2 A D 2
A C

Teopema [Tudaropa Jnmuna

OKPYXHOCTH C=2'r
IInomans
Kpyra S="r?
c a a 2+ b = c 2
b
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OnucaHHas 1 BIIMCAaHHAas OKPYKHOCTH IIPABHUJIBHOI'O TPCYI'OJIbHHUKA

r=---
R R= & h 6
3 r h= a3
2
Inowaou ¢uzyp
[Tapannenorpa Tpeyronpau
MM K
1
S =absiny h, 1
i . v L S= Eabsin v
Tpanenus Pom6
b
d l ] d 2 -
h S = aT+b -h d, ’\uI/IaFOHaHI/I
. ‘ g §=Zd,d,
a
ITnowaou nosepxnocmeii u 00vEMbL meJi
[IpsAMOyTOnbHBIN [Ipsmas
napasuiesienumne npusma
/1
| |
l i
| |
c :+ _____ V =abc " h V=S h
//b _ ’é ~
a o ~cw
[Inpamuna Konyc
V=="rh
V= 1 S,.h
3 S, =l
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Humuaap

36



Tpuronomerpuyeckne GyHKUMU

Tpuronomerpruueckas
OKPY’KHOCTb

)
sinU=2 P, I .
C - —-151nda
C a - b '
cosU== ! N -
C Q/l

. 2~
OCHOBHOE TPUTOHOMETPUUECKOE TOXkAecTBO: SIN"U+ C bs

[IpssIMOYTOIBHBIN TPEYTOJIBHUK

o
b tgU-

oo

HekoTtopble 3HaU€HUS TPUTOHOMETPUYECKUX (PYHKITUH

aJInaHbl — _ — — ' 3 2
0 P 0 4 3 2 2

rpanycet | g, |30° | 45° 60° 90° |180° | 270° | 360°
o 1 J2 |3
sinU 0 |3 5 > 1 0 -1 |0
cosU ﬁ Q 1 0 -1 0 1

1 2 2 2

g0 ; @ 1 A = lo = o
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