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Beenenue

Yactoii mnpuyuMHOM y4eOHOW HEYCHEIIHOCTH OOydJarouuxcsi sBJseTcs ciadas
c(OPMUPOBAHHOCTh METANPEIMETHBIX YMEHUW W/MIU CYIIECTBEHHBIC MpoOensl B 0a30BOM
IPEIMETHON MOJrOTOBKE.

JlnarHocTuka oOy4aroIuXcs C TPYJHOCTSMH B Y4eOHOH AEATENbHOCTH M TO3BOJIUAT
BBISIBUTH IPUYMHBI 3aTPYJHEHUH, HAlIpUMeED:

— cnabas chOpMUPOBAHHOCTh YUTATEIILCKAX HABBIKOB U HABBIKOB pabOTHI ¢ MH(pOpMAaLKeH;

— cyabas c(hOpMUPOBAHHOCTb 3IEMEHTAPHBIX MAaTEMATUYECKUX MpPEACTaBICHUHN (4yBCTBa
Yucia, IPOCTPAHCTBEHHBIX MPEJICTABICHHH, HABBIKOB CUETA U T.I1.);

— cnabas chOpMUPOBAHHOCTH HABBIKOB CAMOOPTaHU3AIMH, CAMOKOPPEKIINH;

— KOHKpPETHBIE TPOOIEMBI B IIPEIMETHOIN MOATOTOBKE (HEOCBOCHHBIE CUCTEMOOOPA3yIOIIne
AIIEMEHTHI COJEpKaHMs, 0e3 BIAJCHUS KOTOPHIMH HEBO3MOXKHO MOHHMAHHE CIEAYIOUIMX TEM;
¢j1a00 cpOpMHUPOBAHHBIE IPEAMETHBIE YMEHUSI, HABBIKH U CIIOCOOBI AE€ATEIIBHOCTH).

[To uToram qUMarHOCTHKY CKJIabIBACTCS COAEpKATENbHAs KapTHHA MPOOJIeM B 00y4EeHUH
KaX/I0ro0 Kjacca, KOTopas MOXeT ObITh B35iTa 32 OCHOBY aJIpECHOM KOPPEKTHPOBKH METOAMKU
paboThl yuuTenst U 00pa30BaTENbHBIX IPOIPAMM.

B 3aBuCMMOCTM OT paclnpOCTPAaHEHHOCTH CpeAM YYEHHMKOB Kjacca KOHKPETHOMH
poOsieMbl B 00y4€HUU BBIOMPAIOTCS WHAMBUAYAIbHBIE WM TPYIIOBbIE (POPMbI OpraHU3aLUuU
yueOHO paboThlI.

B cmyuae BbIIBIEHHS TpoOJIeM C TPaMOTHOCTBIO YTEHUS W HH()OPMAIMOHHOU
IPaMOTHOCTBIO 11e1eco00pa3Ho OoJibllle BHUMAaHMS YAEHATH paboTe ¢ TEKCTOM YyueOHHKa,
JeTaIbHOMY Pa300py CoJlep:KaHus BbIIaBAEMbIX 00Yy4arOIIUMCS 3aJaHUM.

Cuctema paboThl yUuTENsI MOXKET OBITh aKLIEHTHPOBAHA HA Pa3BUTUE Yy OOydarolUXcs
HABbIKOB CAMOOpraHW3allMd, KOHTPOJS U KOPPEKLUMHU pE3YyIbTaTOB CBOEH J€ATEIbHOCTU
(HampuMep, MOCPEJICTBOM IOCJIEIOBATENIBHO pealn3yeMoil COBOKYIMHOCTH TpeOOBaHUM K
OpraHM3ali pPa3INYHbIX BUIOB Y4E€OHOH AESTEIbHOCTH, MPOBEPKE PE3YJIbTATOB BBITOJIHEHUS
3a1aHUN ).

WunuBuayanbHble mpoOeibl B MPEAMETHOM MOATOTOBKE OOYyYaroIIMXCsS MOTYT ObITh
KOMIICHCUPOBAHbl 3a CYET JOINOJHUTEIBHBIX 3aHATUH BO BHEYPOUHOE BpEMs, BbIIAYU
o0OyyaromuMcsl UHAUBUAYAIbHBIX 3a/laHUi 1O MOBTOPEHUIO KOHKPETHOIO y4eOHOro MaTepuaia
K ONpEAEICHHOMY YpOKY M OOpalleHHMs K paHee U3y4YeHHOMY B IIPOLIECCE OCBOEHHUS HOBOTO
MaTepuaia.

Hannyne oOOMHAKOBBIX CYIIECTBEHHBIX HPOOENOB B MPEIMETHOH MOATOTOBKE Y
3HAUUTENBHOIO YUCIIa 00yJaromuXcs Kiiacca TpeOyeT oIpeieIeHHOW KOPPEKTUPOBKU OCHOBHOM
o0pa3oBaTeNbHOW MNpPOTpaMMbl BIIOTH /10 (OPMUPOBAaHUS 00pa3oBaTEIbHON MPOTrPaMMBbI
KOMIIEHCUPYIOIIETO YPOBHS.

Metoanyeckre peKOMEHJAlMN IO IPENoJaBaHUI0 MaTeMaTHKH B 00pa3oBaTENbHBIX
OpraHM3aIMaX C BHICOKOU J0Jiel 00yJaroumxcs ¢ puckaMu y4eOHON HEYCIETHOCTH BHICTPOEHBI
Ha OCHOBE aHaju3a NpoljeM MOATrOTOBKM y4yacTHHKOB EI'D, OamaHCHpylOUMX Ha TpaHU
NpEeoAOeHUs] MHHMMajlbHOro Oamna. PexkomMeHJalnuu OpUEHTHPOBAaHbl Ha OpraHMU3aINIo
npenojiaBaHust yueOHbIX mpeaMeToB B 10-11 kimaccax M y4YMTHIBAIOT crelUpUKy y4eOHOTro
npenMera. Pekomenmanuu cojepaT B ce0e MOAXO0Abl K KOPPEKTUPOBKE 00pa30BaTEIbHBIX
IpOrpaMM M IPHUMEp NMpOrpamMmbl KOMIIEHCHPYIOIIETO YpPOBHS, a TAK)XKE MOAXO0Jbl M3MEHEHUIO
METOJMKH pabOThl yUUTENA-IIPeIMETHUKA, COBETHI 110 OpraHU3alMK MOAroToBKU K EI'D.



1. Onucanue npoodJieM B 00pa3oBaTeIbHOI MOATOTOBKE 00yYAKOIIMXCS, 0aJTAHCHPYIOIIUX
HA IPaHM NMPeOJ0JIeHUsI MUHUMAJIBLHOTO 6aJiia, mo uroram EI'J nmo maremaruke
1
0a30BOro ypoBHs

Mognens EI'D nmo marematuke 06a30BOro ypoBHsI IIpeIHa3Hau€Ha JUIsl FOCYIapCTBEHHON
UTOTOBOM aTTecTallMd MO IMporpaMmaM cpeaHero oOiiero obpa3zoBaHus oOydaroIuxcs, He
IUTAHUPYIOIIUX TOyYeHHUs] TPo(eccuul, MPeIbsIBIAIONIEH crieualbHble TpeOOBAaHHS K YPOBHIO
MaTeMaTHYeCKOM MOAroTOBKU. Tak Kak B HACTOsIIEE BpeMsl CYLIECTBEHHO BO3PaCTaeT poJib
o0IIieMaTeMaTH4ecKOil TOJATOTOBKA B TIOBCEIHEBHOW >KU3HH, B MAacCCOBBIX Mpodeccusx, B
monenu EI'D mo matematuke 06a30BOro ypOBHSI YCHIJICHBI aKIIEHTHI HA BBISBICHHE CIIOCOOHOCTH
o0yyaroIuxcsl MPUMEHATh IOJIYYEHHbIE 3HAHUS Ha [paKTHKE, pa3BUTHE JIOIMUYECKOIrO
MBILICHHS], YMEHUS paboTaTh ¢ HHPOPMALIUEH.

3aaHusa MpOBEPAIOT 0a30Bble BBHIYMUCIUTENbHBIE W JIOTMYECKME YMEHHS U HAaBbIKH,
YMEHHE aHaTU3upoBaTh HH(OpMAIMIO, TPEACTaBICHHYI0 Ha Tpadukax ©u B Ta0IMOax,
UCIOJIb30BaTh MPOCTEHIINE BEPOATHOCTHBIE M CTAaTUCTHUECKUE MOJEIH, OPHUEHTUPOBATHCS B
IPOCTEHIINX TE€OMETPUUYECKUX KOHCTPYKLUAX. B pa®oTy BKItOUeHBI 3a/1aHus 0a30BOTO YpPOBHSI
[0 BCEM OCHOBHBIM IIPEIMETHBIM pa3zeiaMm: reoMeTpus (IMJIaHUMETpUs U CTEPEOMETpHs),
anreOpa, Hadaia MaTeMaTHYECKOTO aHATIN3a, TEOPHUS BEPOSITHOCTEH M CTAaTHCTHKA.

DK3aMeHalMoHHast paboTa COCTOUT U3 OJJHOM yacT, coaep:kauiei 20 3aaaHnil ¢ KpaTKUM
OTBETOM 0a30BOI0 YpOBHS CIIO)KHOCTH. OTBETOM K KaxkaoMmy U3 3ajnaHuil 1-20 sBusercs uenoe
YHCII0, UM KOHEUHasl JeCITUYHas ApoOb, WM MOCIEJ0BATEIbHOCTh HUPp. 3aAaHue ¢ KPaTKUM
OTBETOM CYUMTAETCsl BBIITOJHEHHBIM, €CIIM BEpHBIA OTBET 3amucaH B OmaHke oTBeToB No 1 B TOi
dopme, KOTOpast NPeAyCMOTPEHA HHCTPYKLIUEH 10 BBIMOIHEHUIO 3a/1aHUs.

VYcnenrHoCcTh BBIMOTHEHUST 33a/laHuid 0a30BOTO YPOBHSI CIOKHOCTU (Kpome 3amaHuil 13,
17, 19, 20) Bbie 60%. CBbime 80% y4acTHHKOB 3K3aMeHa YCIELIHO CIIPABWINCH C 3aJaHUSIMHU
1, 2,3, 4,6, 7,8 9, 11, 12, 14, 18. OcHOBHO! KOHTHHTEHT HE PEIIMBIINX STH 3aJaHUSA
COCTaBJIAIOT BBIITYCKHHUKH cO c1a00if 00pa3oBaTesIbHOM MOrOTOBKOM 110 MaTeMaTHKe.

[To mtoram sx3aMeHa 6a30BOro ypoBHSI HauOOJ€e BBICOKHE PE3YJbTaThl MOJIYYEHbI IIPU
BBITNIOJTHEHUH CIEAYIOIUX 3aJaHUN: IPAKTUKO-OPUEHTUPOBAHHBIE 3a/IaHNs Ha YTECHHUE UarpaMM
u rpadukoB (3ananue 11), conocrasienne BennunH (3a1anue 9), ObITOBBIE pacyeThl (3a1anue 6);
pabota ¢ Qopmynoil (3amaHue 4); TpaJulMOHHas TeMa Kypca cTaplleil IIKOJIbI Ha 4YTeHHUe
rpaduka GyHKIMN U Tpou3BoaHON QyHKIMU (3amanue 14). DTH 3aaHus YCTIEIIHO BBITOJHUIN
He MeHee 90% YYacTHHMKOB dK3aME€Ha. OTHM 3aJaHUsM HYKHO YACIUTh IEPBOOYEPEIHOE
BHHUMaHUE MpU NOJAr0TOBKE 00yUaIOIUXCsl CO c1ab0i MaTeMaTUYECKOM MOArOTOBKOM.

B rpynny 3agaHuii, ¢ KOTOPBIMH YYaCTHHKH 2K3aME€Ha CIPABHINCH HECKOJIBKO XYK€, HO
TaK)K€ Ha JOCTaTOYHO BBICOKOM YpPOBHE, BOLUIM KaK 3aJjaHMs, TEMAaTUYECKH OTHOCSIIHECS K
KypCy MaTeMaTUKHU CTapIIei MKOJIbI, HO 0a3upyIoIecs Ha 3HAHUSAX U YMEHUSX, (POPMHUPYEMBIX
B Kypce anreOpbl OCHOBHOW INIKOJBI, TaK W 3aJaHMs, «IIE€pelIeline» U3 OCHOBHOM IIKOJBI:
HaXOXXJICHWE 3HAa4YeHHE YHMCIIOBOTO BBIpakeHHUsS (3a7aHue 1), mpeoOpa3oBaHHE CTENEHHOTO
BbIpaXeHHUs (3aaHusi 2), pelleHHue MpPaKTUUYEeCKOM 3aJaud C NpoleHTamMu (3agayda 3),
npeoOpa3oBaHUE UPPALMOHATIBHOTO BBIpAKEHUS (3a1aHUs S), pelIeHue KBaApaTHOTO ypaBHEHUS
(3amanue 7), pelieHre MIaHUMETPUYECKON 3a/laui Ha BBIYHMCIIECHUE TUIOMIAU MPSIMOYTOJIbHHUKA
(3amanmue 8), peuieHue BeposATHOCTHOW 3anaun (3amanue 10), Ha pabory ¢ uHpOpMmanueHn,
npeJcTaBlIeHHON B TaOnuie (3amaHue 12), pelieHue MIaHUMETPUUYECKOM 3a/layll Ha pelleHue
IPSMOYTOJIBHOTO TPEYToJIbHUKA (3a1aHue 15), pemeHre cTepeoMeTpudeckoi 3a1a4u Ha 00beM
KpyrJjioro Tena (3anava 16), Ha 3ajaHle ¢ YUCIOBBIMYU HEpaBeHCTBaMHU (3aaaya 17), Ha 3aaHue ¢
yuciaamu (3aganue 19). B comcke 3THX 3amaHuii HY)KHO BBIIEIUTH OCHOBHOM Habop 3anad,

' MpuBoxutcst amanus pesympratoB 6asoBoro EID 2019 roma, mockomsky B 2020 roxy 6Ga3oBBIH SK3aMeH He
MPOBOJINJICS.
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MO3BOJISIOMINN TPONUTH aTTECTALIMOHHBIN pyOeX, A MOATOTOBKM OOYYaIOIIMXCS CO claboit
MaTeMaTU4YeCKON MOATrOTOBKOM.

Huskuit ypoBeHb YCHEHNIHOCTH MPOJEMOHCTPUPOBAIM YYACTHUKUA HSK3aMeHa IIpu
BBITIOJIHCHUH MTPAKTHKO-OPUEHTUPOBAHHOTO 3aJaHUs TI0 CTEPEOMETPUHU Ha BBIUYMCIICHUE 00BbeMa
tena (3aganue 13) W 3amaHuMd HA TOCTPOEHUE MPOCTEHIIe MaTeMaTH4YeCKOl Mojaenu
(3amanue 20). DTW 3amaHus TPH TOJATOTOBKE OOydYaromuxcss co ci1abod MaTeMaTH4eCKOM
MOATOTOBKOM HY>KHO pacCMaTpUBaTh B MOCIEIHIOI OUYEPE/b.

B Tabmuue 1 maHo omumcaHue 4eThIpex TpyIIl ydacTHUKOB EI'D 6a30BOro ypoBHs 1O
MaTeMaTUKe C pa3HbIMU YPOBHSIMHU MAaTEMaTUYECKOU MOATOTOBKH.

Tabmauma 1

Omnmncanue OTACJIBHBIX I'PYIIIL
YY4aCTHHUKOB 5K3aMCHa

Omnmcanue YPOBH:A IMOATOTOBKH OTACIBHBIX I'PYIIIT YHaCTHUKOB
OK3aMCHa

I'pynma 1
TectoBrIii Oamr — 2

[TepBuunsiii 6amn — 0—6

['pynna ¢ Haubonee HHU3KUM YPOBHEM IMOATOTOBKH, HE
o0Jaaroias yCTOMUYMBBIMUA HaBBIKAMH CUETA U YTCHUS

['pynmna 2
TecToBbIi Ot — 3
[TepBuunsrii 6amt — 7-11

['pymnmna ¢ HU3KUM ypOBHEM MaTeMaTHYECKOM MOATOTOBKH. JTa
rpynmna oOydarouuxcs, Kak MpaBUJIO, BBIMIOJIHAET 3aJaHMUs,
TpeOyIoIKe MPsSMOro MoJACYeTa, HO OMIMOAaeTCs B 3ajavyax Ha
IOPOLEHTHL. 3a 3ajaHusi, TpeOyIolMe 3HaHUSA SJIEMEHTOB
cozaepxanus 1o nporpamme 10—11 knacca, gacto He 6epyrcst

I'pynna 3
TecToBsIit Oamt — 4
[TepBuunsiii 6amn — 12—-16

['pynma ¢ 0a30BbIM ypOBHEM MaTeMaTHYECKUX 3HAHHM,
HEOOXOIMMBIX B OBITOBBIX pacueTax, KU3HEHHBIX CUTYyaI[UsX.
Cnaboe BBINONHEHHE TOCIEAHUX 3aJaHHi, TPeOYOIIMX
JIOTUYECKUX TOCTPOCHHUM, 3HAHUA (PYHKIUN, H3YYEHHBIX B
CTapIINuX Kjaccax, KOMITIEHCUPYETCSI YCTOWYUBBIMU
BBIYUCIIUTEIILHBIMA ~ HaBBIKAMH M peIIeHHeM  0a30BBIX
TEKCTOBBIX 3a7a4

['pynna 4
TecroBblii Oamt — 5
[TepBuunsiii 6amt — 17-20

Haunbonee moAroToBieHHbIE YYaCTHUKH 0a30BOTO JK3aMeHa.
YacTh M3 HUX MOXKET IPETEeHJO0BaTh Ha CPEIHUN WM Jaxe
BBICOKMI 0ayu1 Ha mpoduiabHOM 3k3ameHe. X BbIOOp 6a30BOro
9K3aME€Ha OCO3HAHHBIM: OHU IUIAHUPYIOT HPOJOJDKEHHE
oOpazoBaHusi B 00JIaCTAX, HE CBS3aHHBIX C MAaTEMAaTHKOM.
[Tpopwmnbnenii EI'D He Tpebyercst Ui NOCTYIUIEHUS Ha
BHIOpAHHBIC UMH CHEIIHATHLHOCTH

OO6yuatomuecs, OaJlaHCHPYIOLIME HA TPaHW MPEOJIOJCHUS MHUHUMAaJIbHOTO Oasuia, 1o
utoram EI'D mo maremaTuke 6a30BOro ypoOBHSI OTHOCSITCS K TIEPBBIM JIBYM TPYIIIIaM.

['pynmia HawmMeHee IOATOTOBIICHHBIX YYAaCTHUKOB SK3aMeHa BBITIONHSAET HE Oolee
[IECTH 33JJaHUI (COOTBETCTBYET OTMETKE «2»). BBIMYCKHUKHM HE 00NaJar0T MaTeMaTHYeCKHUMHU
YyMEHUSMH Ha 0a30BOM, OBITOBOM ¥ OOIIECTBEHHO 3HAYMMOM YypPOBHE, HE BJIAJICIOT
YCTOWYMBBIMUA YMEHUSIMH CUETa U YTCHHUS.

I'pymmma HU3KOrO YpOBHS TOJMTOTOBKH. YYAaCTHUKH DK3aMEHA, OTHOCSIIHECS K ITOU

IpyIIe, BBIIOIHSIOT OT 7 3agaHuil 1o 11 3aganmii (cooTBeTcTBYET OTMETKE «3»). Kak npasuio,
3TO 3aJaHusl, TpeOyIoUIe MPSMOro nojcuera. JK3aMeHyeMble C JaHHBIM YPOBHEM MOJATOTOBKHU
OOBIYHO OIMOAIOTCA B 33jJa4ax Ha MPOLEHTHI, UCHBITHIBAIOT 3aTPYAHEHUS MPU BBHIIOJHEHUU
BBIUMCIUTEIBHBIX ONEparyii.

Jlns onpenenenus 06pa3oBaTeIbHON TPaeKTOPUH 00YJaroIUXcss HEOOXOUMO BBISIBUTH
oOpasoBarenbHbIe AePUIIUTHI B pa3jesiax MpeIMETHOTO Kypca.

IIpu oOy4yeHHH M MOATOTOBKE K 3K3aMEHY PEKOMEHIYETCSI MCIOJIb30BATh CIIEIYIOIIYIO
TaOJIMILY, BKJIIOUYAIOIIYIO BCE TEMBI U 3JIEMEHTHI COJEPKAHUS, KOTOpbIe NpoBepsroTes Ha EI'D no
MaTeMaTHKe 0a30BOro ypOBHsS, W CpEIHHME IPOLEHTH BBHIMONHEHHsA 3amanuii B 2019 1.
(Tabmuna 2).
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Tab6mumna 2

Howmep DJIEMEHTHI COJICPIKAHUS Cpennue
3a/laHus MPOLICHTHI
BBITNIOJTHEHHS,
B 2019 T.
Auredpa
1 Ienplie, TpoOHBIC UKCIa 84
2 PanmonanbHble ynclia, CTENEHb C I[eJIbIM NOKa3aTeleM 86
3 Jlpobu, mpoI1eHTHI, palliOHAILHBIC YUCIIA 90
4 PaGora ¢  Qopmynoii:  mpeoOpa3oBaHUS — BBIPAKECHMHIA, 91
BKJIIOYAIOIIMX ~ apU(PMETUUYECKHE  ONepalyy,  OIEPalHIo
BO3BEJICHUS B CTENECHb, ONEPAIUIO U3BJICUCHUS KOPHS
5 [IpeobpazoBanus BBIPAXKCHU, BKJTIOYAIOITUX 73
apu(METHYECKUE OIepalyy, ONEPali0 BO3BEICHHS B
CTENeHb, OINEpalMi0 U3BICUYECHUS KOpHA, MpeoOpa3oBaHue
TPUTOHOMETPUYCCKHX M JIOTAPHU(PMUICCKIX BBIPAKCHHIA
6 Pemennie TekcToBOM 3amaun, CBOAsIIEECS K MpeoOpa3oOBaHUIO 92
BBIpO)KEHUH, BKIIIOYAIOIINX apu(pMETHIECKHE OnepaIiu
12 TexcroBas 3amada, cBoOAfmIascs K  MPeoOpa3oBaHUIO 89
BBIpQ)KEHUH, BKIIIOYAIOIINX apr(PMETHIECKHE OIIepaliui
19 TexcroBas  3amada, cBojfmIasics K  MPeoOpa3oBaHUIO 55
BBIPQKEHUI, BKIIOUYAIOUIMX apu(MeTHyecKue omnepauud Hu
OTiepaIfio BO3BEJCHHS B CTEIICHb
20 TexcroBas  3amada, cBoOjsmIasicss K  MPeoOpa3oBaHUIO 30
BBIpKEHUH, BKIIOUYAIONINX apu(MeTHyecKue Oomnepanud |
OTIepaIfio BO3BEJCHHS B CTENIEHb
YpaBHeHHS H HEPABEHCTBA
7 KBagparnsle, panMoOHAIbHBIE, HUPPALMOHAJIBHEIE, 84
TPUTOHOMETPUYECKHE, TOKa3aTelbHbIe, JIOTapu(hMUUECKHE
YpaBHEHHUSI
9 [IpakTnueckas  3agada:  NOPUMEHEHHME  MAaTeMaTHYECKUX 93
METOJOB JUIsl pEUIEHUsI COJIEPKATENIbHBIX 3a7a4 U3 Pa3INYHbIX
oOnactell HaykM W NpaKTHUKU. VHTepmperanus pe3ynbrara,
y4eT peabHbIX OTPaHUYECHUI
17 Pemenne PaMOHAIBHOTO, OoKa3aTeJILHOTIO, 58
norapudmudeckoro HepaBeHcTBa. KoopanHarHas npsimast
18 [IpumeneHne MaTeMaTUYECKHMX METOAOB JUISl  PEIICHUS 88
COJIEp>KATENbHBIX 3a/lad M3 Pa3lUYHbIX O0JacTel HayKu U
npakTukd. MHTeprperauus pe3ynpTaTa, Y4eT pealbHbIX
orpaHn4yeHuil. BepHble 1 HEBEpHBIE YTBEPKACHUS
DYyHKIUH
11 I'padux byHKINH. ITpumepsl (GYHKIMOHATBHBIX 95
3aBHCHMOCTEH B peasIbHbIX Mpolleccax U SBJICHUSIX
14 I'padux byHKINH. ITpumepsl (GYHKIMOHATBHBIX 94
3aBUCUMOCTEHN B pPeaJIbHBIX Ipoueccax U siBiaeHusx. CBolcTBa
byHKIIUHN
Havana marematnyeckoro ananmsa
14 I[lo rpaduky: reoMeTpUuecKUid CMBICT  POU3BOJIHOM, 94

YpaBHEHUE KacaTCIbHOW; IIPUMEHEHUE IIPOM3BOJHOM K
WCCIEA0BaHUIO (DYHKITMU




I'eomerpust

8 TpeyronapHHMK, mNapaienorpaMM, HPSIMOYTOJIBHUK, pPOMO, 82
KBaJIpaT, Tpaneuus: AJIMHA OTpe3Ka, BeJIMYMHA yTJa, IUIOHIalb
burypsl

13 [Ipuzma, nupamuga, MHOTOTPAaHHUKH, HWJIMHAP, KOHYC, 1Iap U 48
cdepa: JUIMHA, BeIWYMHA YIIIa, TUIOIIAh, 00BEM

15 TpeyronbHUK, TapajuieorpaMM, MPsSMOYTOJbHUK, pOMO, 65
KBaJpaT, Tparenus: JUIMHA OTPEe3Ka, BETMUMHA YT, TUIOIab
burypsl

16 [Ipu3ma, nupamuia, MHOITOIPaHHUKH, IMIUHAP, KOHYC, 11ap U 66

cdepa: JyIMHA, BeIMYMHA YIJIa, TUIOIAb, 00beM

OneMeHTsl  KOMOMHATOPUKH,  CTAaTUCTHMKH W TEOPHHU

BEPOATHOCTEM
10 BepositTHOCTh COOBITHS 78
11 TabnuuHoe u rpaduueckoe NpeacTaBIeHUE TaHHbBIX 95

Jnst oOyueHHs] IIKOJIBHUKOB CO CIIA00H MaTeMaTH4eCKOW MOATOTOBKOW B MEPBYIO
ouepesb HY)KHO OOpaTuTh BHHUMAaHUE Ha 3aJaHUs C pe3yjbTaTaMH BBINOJIHEHHUs cBbiie 90%:
NPaKTUKO-OPUEHTHPOBAHHBIC 3aJaHMs Ha 4YreHue rpadukoB (3amanue 11), comocraBieHue
BennuuH (3agaHue 9), ObITOoBBIE pacueThl (3amaHue 6); pabora ¢ dopmynoit (3amanue 4); Ha
yreHne rpaduka GyHknuu u rpaduka npousBoaHor GyHkwu (3amanue 14). lns obecnedenus
OPOXOXKJICHHUS aTTECTAllMOHHOIO pyOeka HYXKHO 00s3aTeNbHO paccMaTpuBaTh 3aJaHMs,
BBIIIOJITHEHUE KOTOpBIX Haxoautrcd B aAuanazoHe 80-90%: BbIYUCIUTENBHBIE PUMEPHI
(3amanms 1, 2); mpocteiimas 3ajada Ha JOJM, NPOLEHTH (3ahaHue 3); BBIUMCIUTENIbHAS
TeKCToBas  3ajmada (3agaHue 12); KBagpaTHble, palMOHAIbHBIC, HWpPpalMOHATBHEIC,
TPUTOHOMETPHUUYECKHE, MTOKa3aTelbHbIE, JOrapupMUUecKie ypaBHEHUs (3ajaHue 7); JOXKHbIE U
UCTUHHBIE YTBep)KJeHus (3amanus 18); mpocTteilmias reomeTpuyeckas 3ajada (3agaHue 8).
OO0s3aTenbHO HYKHO paccMaTpuBaTh MPOCTEHINNE 3ahaydl Ha BBIYMCICHHE BEpPOSATHOCTHU
cobbITus (3amanue 10).

Onucanue npod/eM B 00pa3oBaTe/bHOM MOATOTOBKE 00y4al0LINXCs, 0aJJaHCHPYIOLIMX
HA IPaHU NMPeoI0JIeHUsI MUHUMAJIBLHOro 0aJ11a, no uroram EI'J no maremaruke
npo¢guILHOro ypoBHs

Monens EI'D mno wmarematuke n0podUIBHOTO YpOBHS  MpedHa3HAueHa s
roCyJapCTBEHHON MTOTOBOM aTTeCTallMy BBIMTYCKHUKOB, IUIAHUPYIOIIUX MOJy4yeHHe npodeccui,
NpeIbABIAIONICH crenuaibHble TpeOOBaHUS K YPOBHIO MAaTeMaTUYeCKOW MOJTOTOBKU
abutypuentoB. B moznenu EI'D mo mMatemaruke npoQuIbHOTO YPOBHS MPUCYTCTBYIOT 3aJaHMs,
KOHTPOJIMPYIOIINE YMEHUE MPUMEHSTH MOTYYSHHbIE 3HAHUS I PEeIIEHUS TPaKTUYECKUX 3a7au
¥ 33/1a4 U3 CMEXHBIX YUeOHBIX MPEIMETOB.

DK3aMeHallMOHHasg padoTa Mo MaTeMaTHKe MNPOPUIBHOTO YPOBHS COCTOUT M3 JBYX
qacTel, KOTOPBIE Pa3JInYaroTCs 0 COJEP/KAaHUI0, CII0KHOCTH M KOJIMYECTBY 3aJaHUM:

—yacTb | comepxuT 8 3amanuii (3aganust 1-8) ¢ KpaTKUM OTBETOM B BHUJE IIEJIOT0O YHCIIa
WM KOHEYHOU JAECITUYHON IpooH;

—4acTh 2 coaepxuT 4 3ananus (3aganus 9—12) ¢ KpaTKUM OTBETOM B BHJIE LIEJIOT0 YHCIIa
WIM KOHEYHOW NEeCATUYHON NpoOu u 7 3amanuii (3amanus 13—19) ¢ pa3BepHYTBIM OTBETOM
(moHast 3anKCh pelIeHns: ¢ 000CHOBAHUEM BBINOJIHEHHBIX JEHCTBHI).

[To ypoBHIO CIOKHOCTH 3aJaHUs PACHpPEAEISIOTCS CIeAYIOIMUM oOpa3oM: 3anaHus 1-8
UMEIOT 0a30BBIN YPOBEHB; 3aaHus 9—17 — MOBBIIICHHBIM YpOBEHb; 3amanust 18 u 19 oTHOCATCS
K BBICOKOMY YPOBHIO CIIOKHOCTH.

3agaHus yacTy | HampaBiieHbl HAa IPOBEPKY OCBOCHMS 0a30BBIX YMEHHUH U MPAKTUYECKUX
HaBBIKOB IPUMEHEHMSI MaTEeMAaTUYECKUX 3HAHUN B IIOBCEIHEBHBIX CUTyalMsIX. 3aJaHUs 3TON
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YacTH NPOBEPSAIOT 0a30BbIC BBIYUCIUTENbHBIE W JIOTHUECKHE YMEHHS M HaBBIKH, YMEHUE
aHAIM3UPOBaTh MHQOPMAIIMIO, MPEACTAaBICHHYI0 Ha rpadukax W B TabIUIAX, HCIOJIb30BaTh
IPOCTEHIINE BEPOATHOCTHBIE M CTATUCTUYECKHE MOJEIN, OPUEHTUPOBATHCA B IPOCTEHIIMX
FEOMETPUUECKUX KOHCTPYKIUSAX. B dacTe 1 paboThl BKIIOYEHBI 33J]aHUSI TI0O BCEM OCHOBHBIM
paszenaM Kypca MaTeMaTHKH: TeoMeTpus (TUIaHUMETpHUs M CTepeoMeTpusi), ainredpa, Hadaia
MaTeMaTHUYeCKOTrO aHalli3a, TEOpUsi BEPOATHOCTEW M cratuctuka. Ha pemenue 3amaHuil 3Toi
YacTH W JIOJDKHBI OBITh HAmpaBlIeHbl BCE YCHJIUS TMPH MOJATOTOBKE OOYyYaroImIuXcs,
OalaHCUPYIOUINX HA TPaHU MPEOI0JICHNS MUHUMAIIBHOTO Oasuia.

B mensx sddexktuBHOrO 0oTOOpa aOUTYpUEHTOB Ui TPOJOJDKEHUS OOpa3oBaHUS B
BBICIIMX YYEOHBIX 3aBEJCHUSX C PA3IUYHBIMU TPeOOBAaHHSIMH K YPOBHIO MaTeMaTH4eCKON
MOJArOTOBKM 33aJaHMsS YacTH 2 SK3aMEHAIIMOHHOH pabOThl COOTBETCTBYIOT TPAIHIIMOHHOMY
YPOBHIO TpeOOBaHUI BY30B CO BCTYIUTENIBbHBIM JK3aMEHOM M0 maremartuke. [lociemnue Tpu
3aJaHusl 4YacTh 2 TpeNHA3HA4YeHBl Ui KOHKYPCHOTO OTOOpa B BY3bl C IOBBIIICHHBIMH
TpeOOBaHUSMU K MATEMAaTUYECKOM MOATOTOBKE a0UTYPHEHTOB.

[TocpeacTBoM 3amaHuil 4acTU 2 OCYILECTBISIETCS IMPOBEPKAa OCBOEHUS MAaTEMaTHKU Ha
npoQUILHOM YpOBHE, HEOOXOTUMOM Il MPUMEHEHUS MaTeMaTHKh B MPOQecCHOHANTbHON
JEeSTEIbHOCTH M Ha TBOpYeckoM ypoBHe. Ilpu mnoaroroBke oOywaroummxcs co ciadboi
MaTeMaTHYECKOM MOArOTOBKOM HYKHO YIEJIUTh BHUMaHUE U PEIICHUIO 3a1aHuid 9—12.

YdacTHUKN NPOGUIBHOTO SK3aMEHA JIEMOHCTPUPYIOT BBICOKYIO CTEICHb OBIIAJICHUS
0a30BbIMH YMEHUSIMU: TMPOLIEHTHI U JOJH, OKpYTJeHHEe C HM30BITKOM M HEJOCTAaTKOM, YTECHHUE
rpaduKOB M JHarpaMM pealbHBIX 3aBHCHUMOCTEH, IMPOCTEHIINE TI'€OMETPHUYECKUE YMEHHS,
pellleHne ypaBHEHUW pa3iuyYHbIX TUMOB. l[lepBble NATh 3alaHUil MPAKTHUYECKU IO BCEM
BapuaHTaM BBINIOTHEHBI HA ypoBHE 92—100%. ITUM 3aaHUSIM HY>KHO YIEIUTH IEPBOOUYEPETHOE
BHUMaHue Tipu OOyYEeHHH W/WIM TOATOTOBKE K DSK3aMeHy OOydalIluxcsi co cladoi
MaTE€MaTU4YeCKOW IOAroTOBKOW. W3 3amaHnMii ¢ KpAaTKUM OTBETOM ITOBBIIMIEHHOI'O YPOBHS
CJIOKHOCTH TPAJULMOHHO CaMbIM XOPOILO PEIIAEMBbIM SIBIISIETCA 3aJaHue 9 (Ha IEHCTBHA CO
creneHsmMu). HamHoro omydiie y4yacTHHMKM OJK3aM€Ha CTalu pewmarb 3agady 12 (mo
MaTeMaTHYeCKOMY aHalu3y, Ha HCClIeZOBaHUE (PYHKIMM C MOMOIIBIO MPOM3BOJIHON). DTH
3a/laHusl MOXHO J100aBUTh B OCHOBHOM HaOOp 3ajad, MO3BOJISIOLUIUN MPONUTH aTTECTAlMOHHBIN
pyOex, nans oOydeHHs W/WIM TOATOTOBKM K 9JK3aMeHy OOydaroluxcs Cco  Ciafoi
MaTeMaTh4eckod moaroroBkoil. Cpenu 3agaHUN ¢ pa3BEPHYTHIM OTBETOM HAMOOJbIIAs
YCIIEIIHOCTD BBINOJIHEHMS Y 3aiaHuid 13 u 15. DT 3a1aHus TakkKe MOXKHO BKIIIOYAaTh B CIIMCOK
3a/1a4 ISt 00y4JaroImmxcs co cliaboil MaTeMaTHYECKON TOATOTOBKOMA.

B Tabnuue 3 maHo ommcaHue msATH rpynn yyacTHUKOB EI'D mpoduiabHOro ypoBHS 1o
MaTeMaTHUKe C pa3HbIMH YPOBHSAMHU MaTeMaTUYECKOMN MOJArOTOBKH.

Tab6mumna 3
Onucanue OTAETbHBIX TPYIIIT Ornucanue ypoBHS MOATOTOBKH OTAEIBHBIX TPYIIIT
YYaCTHUKOB DK3aMEHa YYaCTHUKOB JK3aMEHa
['pynna 1 (MUHUMAaNbHBIN) OO6yuaroniuecs, He o0JaaronIle MaTeMaTHYeCKUMU
Tecrossiit 6amt: 0 — 23 YMEHUSMH Ha 0a30BOM, OBITOBOM M OOIECTBEHHO
[TepBuunsii 6amr: 0 — 6 3HAYMMOM YPOBHE
['pymnma 2 (6a30Bslii 1) OOyyaroniuecs, OCBOMBILIKE Kypc MaTeMaTHKU Ha
Tecrosblit Oam: 27 — 50 0a30BOM YpOBHE, HO HE HUMEIOIIUE JOCTATOYHOU
[TepBuunsrii 6amt: 7 — 10 MOATOTOBKUA IS TIPOJIOJDKEHMsI OOpa3oBaHUsS TO
TEXHUYECKHUM CHEUAIBHOCTSIM
['pynma 3 (6a30BbIit 2) OOyuarommecsi, YCIENIHO OCBOUBINHME 0a30BBIN
TecroBblit Oamn: 56 — 68 KypcC, (hakTryecku OJIM3KHE K CISAYIOIEMY YPOBHIO
[TepBuunsii 6amt: 11 — 13 MOJATOTOBKUA. DTO YYAaCTHUKH 3K3aMEHA, MMEIOIIHNE
IIaHCHl HA IEPEXOoj B CIEAYIOUIYIO TpyMNIy IO
YPOBHIO OATOTOBKU. DaKTUUECKH MOTYT 00y4yaThCs
[0 TEXHUYECKUM CIEIHAIBHOCTSM OOJBIINHCTBA
BY30B




['pynmna 4 (mMoBBIICHHBIN ) OOyuarommecsi, OCBOMBIIME KypC MaTE€MaTUKH |

TecroBblii 6amn: 70 — 86 MMEIOLIUE JOCTaTOYHBIM YPOBEHb MaTEMaTHUUYECKOMN

[TepBuunsiii 6amt: 14 — 22 MOATOTOBKMA IS TIPOJOJDKCHHsI 0Opa3oBaHUsS IO
OOJBIITUHCTBY CIICI[UAJIBHOCTEH, TpeOYIOIIHIX
MOBBIIEHHONH ~ H BBICOKOII ~ MaTeMaTHYEeCKOMH
KOMIICTCHTHOCTHU

I'pynmna 5 (BbICOKUIA) OOyuarommecsi, OCBOMBIIME KypC MaTE€MaTUKH U

TecroBbiit Oamt: 88 — 100 MMEIOLIUE JOCTaTOYHBIM YPOBEHb MaTEMaTUUYECKOMN

[TepBuunsii 6amt: 23 — 32 MOATOTOBKHU JJISI TIPOJIOJDKEHUSI O0YUEHUS C CaMbIMU
BBICOKUMHU  TpEOOBaHUSIMU K  MaTeMaTUYeCKOU
KOMIIETEHTHOCTH

OOyuaronuecsi, OamaHCUPYIOLIME HAa TPAaHU IPEOAOJIEHUS MUHHMAJIBHOIO Oauia, Io
utoram EI'D no maremaTnke npo(uiabHOro ypOBHS OTHOCSITCS K IEPBBIM JIBYM TPYIIIIaM.

I'pynna MUHUMAaJIBHOTO YPOBHS MOJATOTOBKH. YUYAaCTHUKH 9K3aMEHa, OTHOCSIIUECS K 3TOH
Tpymre, BBHINOJHAIOT HE Oonee NATH 3adaHuid. DTW  oOydaroummecs HE 00JaJaroT
MaTeMaTHYeCKUMHU YMEHUAMHU Ha 6a30BOM, OBITOBOM M OOIIECTBEHHO 3HAYHMOM YpPOBHE.

['pynna nepBoro 6a30BOoro ypoBHsI NOJATOTOBKU. YYaCTHUKHM IK3aMEHA, OTHOCSALIUECS K
9TON TIpyMIe, BBIOJIHAIOT, Kak NpaBuio, He O6onee 10 3amanmii. DTH 00yuaromuecss OCBOMIH
KypC MareMaTWKu Ha 0a30BOM YpOBHE, HO HE HWMEIOT JOCTaTOYHOW TOJTOTOBKU JIJIs
POI0JDKEHUs 00pa30BaHUs 110 TEXHUYECKHM CHELIMATbHOCTSIM.

Jlisa ompeneneHuss WHIMBUIYaJbHOM 00pa30BaTENbHON TPAaeKTOPUH OOYYaIOIIMUXCS
HE0O0XO/UMO BBISIBUTH 0Opa3oBaTelbHble JAeDUIUTHI B OCBOCHUHM KIIIOUEBBIX pa3fielioB
IIPEIMETHOTO Kypca.

IIpu oOydyeHHMHM W/WAM TOATOTOBKE K JK3aMEHY PEKOMEHIYeTCsl HCIOJIb30BaTh
CIEIYIOIYI0 TaONuIly, BKJIIOYAIOIIYH0 BCE TEMbl M JJEMEHTHl COJEp)KaHUs, KOTOpbIE
nposepsitorcs Ha EI'D mo MaTtematuke npopuiIbHOIO YPOBHS, M CPEIHUE NMPOLEHTHI BHITOIHEHUS
3aaHuil ¢ kpaTkuM oTBeTOoM B 2020 1. (Tabnuna 4).

Tabmnuna 4
Howmep DneMEeHTHI CoJiepKaHus CpenHue npoueHTH
3aJaHus BBITOJIHEHMUS,
B 2020 rogy
Aaredpa
1 Lensle, apoOHBIE uwMcHa, JCHCTBUS C pallMOHAIbHBIMU 89
YHCIaMHU, TPOLIEHTHI
9 3HaUYeHNE BBIPAXKEHUS: PAIMOHAIBHOTO, UPPAIIMOHAIBHOTO, 65
TPUTOHOMETPHUUECKOTO, II0Ka3aTeNbHOrO,
JIOTapu(PMUIECKOTO
YpaBHeHHS H HEPABEHCTBA
5 KBanparssle, palroHalbHbIE, UPPALMOHAIILHEIE, 96
MI0Ka3aTeabHbIe, JIOTApU(PMUUECKIE YPABHEHHS
10 Pabota ¢ Qopmynoil — mnpUMEHEHHE MaTeMaTHYeCKUX 76
METOJIOB JJIi  pEIIeHUs COJAep)KAaTelIbHBIX 3ajad U3
pa3nuYHbIX 001acTe HAyKU
11 Pemrenne TekcTOBOMH 3a1aun 57




DyHKIUMN

2 TabnuyHoe u rpaduueckoe npeacTaBiIeHne JaHHbIX. [ paduk 98
¢ynknun. [Ipumepsl (QyHKIMOHANTBHBIX 3aBUCHMOCTEH B
peabHBIX MPOIECCAX U SBICHUIX

Hauaja MmaTeMaTH4YeCKOI0 aHAJIN3a

7 I[Io rpaduky: reoMeTpU4YecKUid CMBICT HPOU3BOJHOMH, 63
ypaBHEHHE KacaTeJIbHOH; TNPHUMEHEHHUE IPOU3BOTHON K
WCCIICIOBAHHIO (PYHKITHH

12 [IpuMeHeHne MPOM3BOTHOM K MCCIIEAOBAHMIO (DYHKIIHH 48
I'eomerpus

3 I'eomeTpus Ha «xieTKax»: AJMHA OTpEe3Ka, BEJIMYMHA yIJa, 90
II0IIaab (GUrypsl

6 TpeyroiapHUK, mapamienorpaMM, MPSMOYTOJbHUK, pPOMO, 77

KBaJpaT, Tpamelus, OKPY>KHOCTb M KpyI: JUIMHA OTpe3Ka,
BEJIMYMHA yTJIa, IUIOMAb (PUTYpBI

8 [Tpu3ma, mupamuia, MHOTOIPAaHHUKH, ITWIMHAP, KOHYC, IIap 64
u cepa: JuIMHA, BEIMYMHA yTJia, IUIOIA/lb, 00beM

JjleMeHTbl KOMOMHATOPMKH, CTATHCTHKM W TeOpHH
BEePOSATHOCTEH

4 BepositHOCTH cOOBITHS 90

Jlis MOJArOTOBKM OO0YdYaroluXcsi co ciaaboil MaTeMaTH4ecKod MOJATrOTOBKOH B IMEPBYIO
ouepenb CleayeT oOpaTUTh BHUMAaHUE Ha 3a/JaHUsl C pe3y/IbTaTaMH BBIOJHEHHs cBbime 80%:
BBIUMCIIUTENbHAS TEKCTOBAs 33a4a (3a1aHue 1); Ha ureHue rpadukoB U quarpamm (3aaasue 2);
HarjsiHas reoMeTpus (3agaHue 3); Ha BBIYMCIIEHHUE BEPOSITHOCTU COObITUS (3anaHue 4); Ha
peleHue KBaJJpaTHOrO, paLMOHATILHOTO, UpPPaLMOHAIBHOTO, MOKa3aTeIbHOro,
Jorapudmuueckoro ypaBHeHui (3aganue 5). J{ns oOecnieyeHns NpoxXoKIeHUS aTTECTAllMOHHOTO
pyOexka HYKHO 00s3aTeIbHO paccMaTpuBaTh 3aJjaHHs, BBIMOJIHEHHE KOTOPHIX HAXOAMTCS B
nuamnaszone 50-80%: reomeTpudeckas 3aaada (3aaanue 6), yreHue rpaduka QyHkiuu u rpapuka
POM3BOHON (YHKIMH, HCcleloBaHHE (YHKIMH C TOMOLIbIO MPOU3BOAHON (3amaHue 7),
cTepeoMeTpuyecKas 3aaada (3amanue §), MPUMEHEHHE MAaTeMAaTHUYeCKUX METOJIOB IS PEIICHUS
coJiepKaTeNbHbIX 3ajlad U3 pa3IMuHbIX obnactell Hayku (3aganue 10).

Crenyer OTMETHTD, UTO PE3ybTaThl IPpyNMbl 1 (C MUHUMAaIbHON MOJArOTOBKOI) SK3aMeHa
npoUIBLHOTO YPOBHS Maj0 OTJIMYAIOTCS OT pe3yJIbTaTOB MAaJIONOJArOTOBJIEHHBIX TPy
yuacTHUKOB EI'D mo wmarematuke 0a30BOro ypoBHS. OTH YYaCTHUKM €]Ba JU MOTYT
paccUUTHIBATh HA MPEOJOJICHHE MUHUMAJIBHOrO Oaia SKk3aMeHa Mpo¢uibHOro yposHs. Ckopee
BCET0, OOJBIIMHCTBO U3 TEX, KTO HE CyMell CAAaTh 9K3aMeH MPOQHUIBLHOIO YPOBHS, CIPABUINCH
Obl ¢ 0a30BBIM HK3aMEHOM XOTsI Obl HA MUHHMaJbHOM ypoBHe. [lo3Tomy mpu BbIOOpE ypOBHS
9K3aMeHa MO0 MaTeMaTHuKe OOydyaromMMUCS co ciaaboil MareMaTHdecKOd IMOJIrOTOBKOM Ba)KHO
OMOYb WM PpEaJUCTHUYHO OIICHUTh CBOM BO3MOXXHOCTH U BBIOpaThb MOCHUJIBHBIA YpPOBEHb
HK3aMEHa.




2. OcHOBHBIC HANIPaBJIeHUs PadOTHI €O CJIA00yCIEeBAIOIUMH 00yYAIOIIUMHUCS

st hopMHUpOBaHUS WHAMBHUYaTbHON 00pa3oBaTeIbHON TPACKTOPHH JIECITUKIACCHUKOB
HEOO0XOAMMO  BBIABUTH OOpa3oBaresibHble JAe(QUIUTBI O MTOraM CAAayd OCHOBHOI'O
rOCYJapCTBEHHOIO HK3aMEHa WM Ul OJMHHAJUATUKIACCHUKOB — HMTOIOBOM KOHTPOJIBHOU
pabotsl. [IpumMep Takoro aHanu3a BbITOJHEHUS 3aJaHUN yacTu 1 naH B Tabnune 5.

Tabnuua 5
3ananue DJIEMEHTHI COJIepKaHus bane Heobxonumo
(8 KUM U3YYHUTH/

EI'D IIOBTOPUTH
6a30Boro
YPOBHS1)

IIpakTHKO-OpUEeHTHPOBAHHBIE

1-5 3ajaya Ha IIOHMMAaHUE TEKCTA, BBIYMCIICHHS,
npuMeHeHne GopmyIt

Yucjaa ¥ BIYUCIEHUS

6 JleiicTBust ¢ OOBIKHOBEHHBIMH M JI€CTUUHBIMHU
IpoOsMu

8 JlelicTBUS ¢ KOPHSIMHU
AnrebpanuecKue BRIPAKCHHS

13 3HaueHue anreOpanyecKoro BhIpaKEHUs

14 dopmyna

YPaBHeHHﬂ H HEPABCHCTBA

9 JluneliHoe M KBaJlpaTHOE ypaBHEHUS
15 Cucrema JIMHEHHBIX HEPABEHCTB
YucnoBsle OCIEI0BATCIBHOCTH
12 [TocnenoBarenbHOCTH,  apudMeTHUECKas U

TCOMETPHUYICCKAA MOCICA0BATCIIBHOCTU

DyHKIUH U rpaduKu

11 ®opmynsl U TpapuKd JHHEWHBIX, JApPOOHO-
paLMOHATIBHBIX, KBAJAPATHUHBIX (PYHKIHIH

KOOpI[I/IHaT])I Ha l'[pﬂMOﬁ H NIJTOCKOCTH

7 KoopaunatHas npsimast
I'eomerpus

16 JlnuHa oTpeska, BeIMYnHA yria

17 JnunHa oTpeska, BelNM4KMHA yria

18 [Tnomane duryp

19 ['eomeTpuss Ha «KJIE€TKax»: JUIMHBI, YIJIBL,
IoniaIn

20 TeopeTnueckre BONPOCH!
CTaTHCTHKA U TeopHsi BEPOSITHOCTEM

10 3aJlaya Ha BBIYMCIIEHHE BEPOSITHOCTH

[To pesympraTam aHanmm3a TOTpeOyeTcs KOPPEKTHpPOBKa paboueil mporpamMMbl 1o
MaTemaTtuke (anreOpa W Havala aHamusa, reoMmerpusi). [Ipumepsl paboumx mporpamMm JaHbI
Huke. C yd4eToM TOro, YTO CYIIECTBEHHBIM BKJIaJ B HU3KHE 00pa3oBaTelbHbIE PE3YIbTAThI
0o0yJaromuxcst CpeiHedl IIKONbI 1O MaTeMaTHKE BHOCAT TNpoOenbl B OCBOGHHMH Kypca
MaTeMaTHKHd 5-9 KIaccoB, B TPOTpaMMy CJEIyeT BKIIOYUTH IOBTOPHOE TPOXOXKICHHE
KJIIOUEBBIX PA3ACIIOB Kypca MAaTeMAaTHMKM OCHOBHOWM INKOJbl. Hurke mnpusBencHsl IpuUMeEpsI
pabounx MporpaMM KOMIIEHCUPYIOIIETo 0a30BOTr0 M1 OCHOBHOT'O 0230BOT'0 YPOBHEH.
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Komnencupywomas 6azoBasi nporpaMMa COACP)KUT PacIIMPEHHBIN OJIOK TOBTOPEHUS
U IpeAHa3HayeHa Juid OOydyaroIMXCsl, KOTOpbIE IO Pa3IMYHbIM MPUYMHAM I10CJI€ OKOHYaHMS
OCHOBHOM WIKOJIBI HE MUMEIOT JOCTaTOYHOW IOArOTOBKHM JUIS YCIEHIHOTO OCBOEHUS Pa3/eiioB
anreOpbl ¥ Hadal MaTEeMaTUYECKOI'0 aHalIM3a, TeOMETPUM, CTATUCTUKHU U TEOPUHU BEPOSITHOCTEH
[0 MpOrpaMMe CpelHel IIKOJbl. Peanuszanuss KoMIeHcupyrouieil 0a30Boi Mporpammbl MOKET
OBbITh YAaCTBIO MEp, IPUHUMAEMBIX JUIsl IOBBIIIEHHUS YPOBHSA 00pa3oBaHMs B 00pa3oBaTEIbHBIX
OpraHu3alysaX, B KOTOPBIX BEJUKA JOJSA OOYYaIOUIMXCS C PUCKaMU y4eOHOW HEeyCIeIIHOCTH,
Hapsay C MOCTOSSHHBIM MOHUTOPHMHIOM YPOBHSI MaTeMaTHYECKOM IHOJATrOTOBKU OO0Y4YarOUIMXCS
BCEX KJIACCOB, IOBBIIICHHEM KBaTH(PUKALWU YYUTENEH, HCIOJIB30BAaHHEM aJalTHPOBAHHBIX
y4eOHbIX IOCOOUH, NCII0IB30BAHNEM TEXHOJIOTUH TUCTAHLIMOHHOTO O0yUEeHUs U T. 1.

OcHoBHasi 6a30Basi MporpaMma I0 MaTeMaTUKE NpeJHa3HAYeHa JJi1 O00ydyaroluXcs
CpeIHEH IIKOJBl, HE HCIBITHIBABIIMX CEPbE3HBIX 3aTPYAHEHHH Ha NPEABIAYIIEM YPOBHE
00y4eHusl.

PABOYASA ITPOTPAMMA
cpeiHero oouero 00pa3oBaHus 10 y4eOHOMY NpeaIMeTy «MaTeMaTHKa)
(anredpa U HaYaJIa MAaTeMATHYECKOT0 aHAIu3a, reomerpus). 10-11 kaaccbl

IHosicHuTeIbHAA 3anIHCKA

Pabouas mporpamMma mo MareMaTHKe A YPOBHS CpeQHEro obmero oOpa3oBaHUs
COCTaBjieHa Ha OCHOBE TpeOOBaHUM K MPEIMETHBIM pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNbHOW  MPOrpaMMbl, MpeACTaBIeHHbIX B  DenepanbHOM  IOCYJapCTBEHHOM
00pa3oBaTeIbHOM CTaHIApTE CpeaHero odmero oOpasoBanus. PaGouas mporpamMma oTpakaer
00s13aTeNIbHYI0 YacTh COJEpXKaHUA y4yeOHOro IMpeaMera «MaTreMaTHKa» Ha YpOBHE CPEIHEro
oOuiero oOpa3oBaHusl. B Hell yUUTHIBaIOTCS BO3MOXKHOCTHU MPEAMETA B peau3alui TpeOOBaHUMN
K JINYHOCTHBIM M METaNpeIMEeTHBIM pe3yibTaTaM OOy4YeHMs, a TaKKe IpPeeMCTBEHHOCTh C
IporpaMMaMu IO MPEIMETY «MaTeMaTHKa» JUIsl YPOBHS OCHOBHOTO 0OIero o0pa3oBaHus, MO
npeaMeraM «MH(OpMaTHKay, «UCTOPUS», «reorpadus», «puznka» u «OUoIOTUsS» Il CPEAHEro
o01ero o6pa3oBaHusI.

Lenu u3ydyeHus mpeamMera «MaTeMaTHKA)

B cootBerctBun ¢ Ykazom Ilpesunenta Poccuiickoit denepauun ot 7 mas 2012 r.
«O Mepax Mo peanu3aliyd TOCYJapCTBEHHOW MOJUTUKUA B OONACTH OOpa3OBaHHS M HAYKH»
pacnopsikenneM llpaBurensctBa Poccuiickoit ®enepauun ot 24 nexadbps 2013 r. Ne 2506-p
yrBepkaeHa «Konuenuus pas3BuUTHA ~ MaTremMaTHueckoro oOpasoBaHusi B Poccuiickoii
®denepanun», B KOTOPOW OMpeneieHbl 0a30Bble MPUHIMIBI, 1M, 3aJadyd U OCHOBHBIC
HalpaBJICHUs Pa3BUTHUS MaTeMaTH4deckoro oopazosanus B Poccuiickoit @enepanuu.

Cormacno Konnenmuu Marematndeckoe o0Opa3oBaHHE JIOJDKHO, C OIHOW CTOPOHHI,
«IIPeJIOCTaBIATh KaXKA0MY 00yJaroIeMycs BO3MOKHOCTh JIOCTHKEHHS YPOBHS MaTeMAaTHYECKUX
3HaHWH, HEOOXOIMMOTO JUIsl JajbHEWINEH YCIeIIHOW XWU3HM B OOIIECTBE», C APYrod —
«obecneunBaTh HEOOXOJUMOE CTpaHE 4YHCIO BBINIYCKHUKOB, MaTeMaTHyeckas IOATOTOBKA
KOTOPBIX JIOCTATOYHA ISl TIPOJOJDKEHHS OOpa30BaHMS B PA3MYHBIX HANPABICHHUAX W JUIS
MPAKTUYECKOW  JEATENBHOCTH, BKJIIOYas MPENoJaBaHHEe MAaTeMaTUKH, MaTeMaTUYecKue
ucciae0Banus, padoty B chepe MHPOPMAIMOHHBIX TEXHOJOTHH u ap.». [loMmumo 3Toro, «B
OCHOBHOM OOIIIEM U cpefHeM o01eM 00pa3oBaHUU HEOOXOJUMO MPEAYCMOTPETh MOJITOTOBKY
o0yJaromuxcsi B COOTBETCTBUM C HX 3allpocaMd K YPOBHIO TIOATOTOBKH B cdepe
MaTeMaTHYECKOro 00pa3oBaHUs».

Ilenp ocBoeHusi MporpaMMbl CpelHEH HIKOJIbI Ha 0a30BOM YpOBHE — obOecreueHue
00y4aromuMcsi BO3MOXXKHOCTH HCIIOJIb30BaHUSI MAaTEeMAaTHYeCKUX 3HAHUM W yMEHHHA B
MOBCEIHEBHON JKM3HM M YCHEIIHOTO MNPOJODKEHHS 00pa3oBaHUs MO CIEUHUaIbHOCTAM, HE
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CBSI3aHHBIM C MPUKIATHBIM UCIOIB30BAHUEM MATEMATHKU. BHYTpH 3TOTO YpOBHS BBIICISIFOTCS
JIBE pa3JInYHbIC IPOTPAMMBIL: KOMIEHCUPYIOWas 0a308as N 0CHOBHAs 6A308a51.

OOyuarommuecs, OCYIIECTBIIAIOMKE 00ydeHre o 00erM MmporpaMmamM 0a30BOTO YPOBHS,
JOJKHBI OCBOUTBH OOIIIME MAaTeMaTUYECKUE YMEHHUS, HeOOXOIUMBIE ISl )KU3HU B COBPEMEHHOM
00I11eCTBE; BMECTE C TEM OHU MOIYYalOT BO3MOXHOCTh H3YyUHTh MIPEAMET TIy0ke, C TeM 4TOOBI B
JalbHENIIEM U3y4aTh MAaTEMaTUKY AJI TPO(eCcCHOHABHOTO IPUMEHEHHUSI.

[Tporpammbl conmepkar pasgen «CTaTUCTHKA W TEOpUs BEPOSTHOCTEH», BIEPBBIC
BBEJICHHbIA B Tporpammbl 1o mateMatruke B 2004 r. K sTomMy pasjaeny OTHOCATCA TakxXe
CBEJICHUS U3 JIOTHMKH, KOMOMHATOPUKU W TEOpHH rpadoB, 3HAUUTEIHHO BapPHUPYIOIIHMECS B
3aBHCHUMOCTH OT IPOTPaMMBbl.

B o0eux mporpammax O0o0JbIlIO€ BHUMAaHHUE YICNSAETCS MPAKTUKO-OPUEHTHPOBAHHBIM
3a/jayam.

BaxHbpIMH aKIIEHTaMH MPOrpamMM SIBISIOTCS: pa3BUTHE TaKUX KOMMYHHKATHBHBIX
YMEHHH, Kak (POpMyIUpOBaTh, apryMEHTUPOBATh W KPUTHUECKU OLICHUBATH MOJYYECHHYIO
uHpopManuio; GOpMUPOBAHHE OCHOB JIOTHIECKOTO MBIIUICHUS B YaCTH ITPOBEPKH HCTUHHOCTH U
JIO)KHOCTU YTBEPXKICHHH, MOCTPOEHUSI MPUMEPOB U KOHTPIPUMEPOB, LIETIOYEK YTBEPKIACHUIA,
dopMynHupoBaHUS OTPHUIIAHWH, a TaKKe HEOOXOJWMBIX M JIOCTATOYHBIX YCIOBHH B
MaTEeMaTHUYECKUX YTBEPIKICHUSX.

TpeboBanwus, chopmynupoBaHHbie B paszene mporpammbl «I eoMeTpus», OTHOCATCS K
Pa3BUTHIO TPOCTPAHCTBEHHBIX MPEACTABICHUN U MCIOJIB30BAHUIO TpapUUeCKHX METOAOB B
OoJIbIIeH CTeNeHH, YeM K (OpMaIbHOMY OIMCAHHUIO CTEPEOMETPUUYECKIX (PaKTOB.

Takum 00pa3oM, HCMONB30BAHUE HACTOAILIUX MPOrpaMM J1ae€T BO3MOXHOCTH pPELICHUS
CJICAYIONINX aKTYaJIbHBIX 3a/1a4.

1.  OO6ecneueHue  KaxaoMy  OOydYaromiemycss  BO3MOXKHOCTH  TIOJYYCHHS
MaTeMaTHYeCKOro O0Opa30BaHUS B COOTBETCTBHM C €ro IeNsIMH W TOTPEOHOCTSIMH B
00pa30BaHUM, YTO JOCTHTaeTcs Ha OCHOBE MPO3PauyHOro MEPevHs IUIAHUPYEMBIX pe3yJbTaToB
00y4YeHHsI, MMEIOMIETO YETKO BBIPAKCHHBIC TNPHUOPHUTETHI JUIS PA3IMYHBIX IIENEBBIX TPYII
oOyJaromuxcs.

2. OobecneueHue KOKIOMYy  oOydJaroniemycs BO3MO>KHOCTH TOJTyYEHUS
Ka4eCTBEHHOI'0 MaTeMaTH4YECKOro 00pa30BaHus, B TOM YHCIe A7 NPOJ0JDKEHUsT 00pa3oBaHus B
001acTsX, CBI3aHHBIX C MATEMAaTHKOM.

3. OOecneyeHrne JOCTHKUMOCTH MOJOXHUTEIbHBIX PE3YylIbTaTOB TOCYAApCTBEHHON
UTOTOBOM aTTecTali Ha 0a30BOM YpOBHE 3a CUYET BBIICICHHS KIIOYEBBIX TpPeOOBaHMIA,
JIeNAOIMX BO3MOXKHOM U peaIMCTUYHON MOJArOTOBKY 00YydYaromerocs, Jaxe Npu OTCYTCTBHH Y
HET0 MHTEpeca M CKIOHHOCTH K MareMaTHke. [IporpamMma mo3BosisieT Opranu3oBaTh 00y4deHue, B
TOM 4YHCIIE [0 WHIUBUAYaJIbHBIM 00pa30BaTENbHBIM TPACKTOPHSM, Jenas oOyueHHe
MICUXOJIOTMYECKU KOM(MOPTHBIM U 3 (HEKTUBHBIM.

[Iporpamma cocTaBjieHa ¢ y4eTOM CUCTEMOOOPA3YIOLIeH POIM MaTEMATUKU KaK OCHOBBI
byHIaMEeHTATLHOTO O00pa30BaHMsI, TO3BOJISIFOIIEH VYCIIEIIHO OCBaWBAaTh CMEXHbBIE Y4YeOHBIE
IPEMETHI, B TOM YUCIIe HHPOPMATHUKY.

MecTo y4eOHOro npeaMera «MaTeMaTuKa» B y4eOHOM IIaHe

Marematuka 3aHMMaeT 0co00€ MECTO B HayKe, KyIbType U OOIIECTBEHHOH XU3HH,
SBJSIACH OJHOM W3 BAXXHEHIIMX COCTABISAIONIMX MHUPOBOTO HAYYHO-TEXHUYECKOrO IMpOorpecca.
W3ydyeHne MaTeMaTHKHA UIpPaeT CHCTEeMOOOpa3ymIllyld poilb B 00pa3oBaHUU, pa3BUBas
[MO3HaBaTENILHBIE CIIOCOOHOCTH YCJIOBCKA, B TOM YHUCIIC K JIOTHYCCKOMY MBIIIJIICHUIO, BJIUAA Ha
mpernofaBaHue JPYrux TUCHUIUIMH. Takum o00pa3oMm, K TJABHBIM KadecTBaM MAaTEMAaTHKH,
ONpEEIAIONIMM €€ MECTO B yUeOHOM IIJIaHe, OTHOCSTCS €€ (yH/IaMEHTAIbHOCTh KaK Hay4HOMH
AUCHUIINIMHBI U YHUBCPCAJILHOCTL € TOYKHU 3pPCHUA HCIIOJIB30BAHUA MATCMATUYCCKHUX Hﬂeﬁ,
METOJIOB, aJITOPUTMOB U T.II. B APYTUX YUEOHBIX MpeIMETAaX.

bazoBpIii Kypc Mo mpeaMery «Mmaremarukay (anredpa W Hayaia MaTeMaTHYeCKOTO
aHanm3a, reometpus» (10—11 kmaccer) mpeacTaBiIeH CICAYIONIMMU BUAMHU ITPOTPaMM:
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—  0a3oBas mporpaMma;
—  KOMIIeHcUpyrolas 6a3oBas mporpamma.
bazoBast mporpamma Ha ypoBHE CpelHEro oo1ero oopa3oBaHus COCTaBI€HA U3 pacyeTa
obmieit yueOHo#t Harpy3ku 280 yacoB 3a jaBa roga oOydenwus: 4 yaca B Henento B 10 kiacce, 4
yaca B Hezemo B 11 knacce. B nporpamme yureno 10% BpemeHu, 0TBOAMMOIO Ha BapUATUBHYIO
4acTh MNPOTPaMMBI, COJAEp)KaHHE KOTOPOH (QOpMUPYETCS YYacTHUKAMH OO0Opa3oBaTEIbLHOIO
nporecca.
bazoBasi koMmmeHcHpyOIIas MporpaMma Ha ypOBHE CpeaHEero oO0miero oOpa3oBaHUs
COCTaBJICHa U3 pacyeTa oOmieil yueOHoi Harpy3ku 315 yacoB 3a aBa roja oOydeHHs: 5 4acoB B
Henemo B 10 kinacce (u3 HuX 1 yac — u3 yactu, GOpMUpPYyEeMOil ydaCTHUKaMU 00pa30oBaTeIbHbBIX
OTHOILIeHHUI), 4 yaca B Henemo B 11 kiacce. B nporpamme yureno 10% BpemMeHH, OTBOAMMOIO
HA BApUATUBHYI0 4YacTh MPOTPAMMBI, COJACpPKAHHE KOTOpOH (opMHpYyeTCs YyYaCTHHKAMU
00pa3oBaTenbpHOTO Mpoliecca.
JIrobas paboyasi mporpaMma J0HKHA MOTHOCTBIO BKIFOUATh B ce0s COiepKaHue OJTHOM
U3 JaHHBIX MPOTPAMM.

OO0mas xapakTepucTHKa y4eOHOro MpeaMeTa «MaTeMaTHKA

[Iporpamma no y4eOHOMY IMpEeaMETy «MaTeMaTUKa» CTPOUTCS HAa OCHOBE CHUCTEMHO-
JeSTEIIbHOCTHOIO, METAlpeIMETHOIO, JIHUYHOCTHO-OPUEHTUPOBAHHOIO, KYJIbTYPOJIOTHYECKOIO
IIOIXOJ0B, a TaKXXE€ HAa OCHOBE IPHUHIMIIOB JUAJIOTU3AalMM, BapUaTUBHOCTH, IOCTYIIHOCTH,
IIPEEMCTBEHHOCTH ¥ HEMPEPHIBHOCTH OOYYEHHS C YYETOM CIEHU(PHKH TOJUKYIBTYPHOTO
o011ecTBa U MOJUITHUYECKOTO COCTaBa O0YYarOIIHUXCSL.

Jlis Bcedl mporpamMmbl B II€JIOM OCHOBHBIM SIBJISIETCSI CHUCTEMHO-ESITENbHOCTHBII
HOJXO0/1, COIVIACHO KOTOpPOMY OOyueHHe MaTeMaTHKE OpraHHU3yeTcs Kak yueOHas JeATelbHOCTb
IIKOJbHUKOB Ha MaTeMaTH4ecKoM cojepkaHuu. CHCTEeMHO-AESTeNbHOCTHBIN TOAX0J K
00y4YEHHMIO MaTEeMAaTUKE TPOSIBIIIETCS B TOM, YTO:

—  yueOHBIE 3a/laHus OPHUEHTHPOBAHBI HAa PAa3BUTHE MOTHBALIUM, 0€3 KOTOpOM
HEBO3MOKHO BKJIIOUUTH IIKOJIBHUKOB B JIESTEIIbHOCTD;

- IIKOJIBHBIM MaTeMaTUYECKHUH A3BIK pACCMATPUBAETCS KaK CUCTEMA,

—  YYEHUK OBJIQJICBACT MPEIMETHBIMU U METAIIPEIMETHBIMU 3HAHUSAMU U YMEHUIMH,
a TaKKe MEXIIPEIMETHBIMH MOHATUAMH, CBSI3aHHBIMHM C MaTEMAaTUKOM, B Ipoliecce cOOCTBEHHOM
JeSITEIIbHOCTH;

- B mpolecce OOy4YeHHs pa3IMYHBIM pas3fesaM Kypca MaTeMaTHKU CO3JarTCs
YCIIOBUS ISl OBJIa/IGHUSI MHOTHMH YHUBEpPCAJIbHBIMU y4eOHbIMU eicTBUsMH (Y'Y [1);

- BbI/I€JICHHE YU€OHBIX MAaTEMATUYECKUX 3aa4 U 00ecTeueHNe UX PELICHHUS;

—  YUUTHIBAIOTCS MHJMBU]yaJIbHBIE U BO3PACTHBIE OCOOEHHOCTH OOydaroLUXCsl MPU
OpraHM3aly UX JESATEIBHOCTH, YTO IOMOTAET BBICTPAMBAHMIO WHAMBHIYAIbHOM TPAaeKTOpUU
pa3BUTHS yUYEHUKA B 3aBUCUMOCTH OT Pa3IMYHbIX (DaKTOPOB.

CrnenoBaHue MeTanpeaAMETHOMY IMOJAXOJY BBIPAYKAETCS B IOCTPOEHUM NPOrpaMMbl Ha
OCHOBE €JMHCTBa IleJiel, JJIEMEHTOB COJEep)KaHus O0O0pa3oBaHUS U METOJIOB OOydYeHHS.
B mnporpamme HaxonmAT OTpaX€HHME CBSI3U C JAPYTUMH KypcaMH CpEIHEH WIKOJbl 3a CueT
pPacCMOTPEHUSI MEXIPEAMETHBIX TOHATUH, MOHATHM M3 JPYyruxX Yy4eOHBIX MPEIMETOB,
COIMOJYMHEHHBIX C MaTeMaTHMYeCKUMM MOHATUSMH, UCIIOJIb30BaHUS 3HAHUH, MPHOOPETEHHBIX
IIPU U3YYEHHUH JIPYTHX Y4EOHBIX MPEIMETOB, BHIMOIHEHHS] METAlPeIMETHBIX 3aJJaHUM, a TaKkxke
IIPU pealIn3allii MEXIPEAMETHBIX IPOEKTOB.

JIMYHOCTHO-OPUEHTUPOBAHHBIM MOAXOA MpearnonaraeT y4er ocoOeHHOCTeH yueHHKa,
ero CyOBEKTHOrO OIbITa, MX BBISBICHHE, HAIPABJICHHOCTh OO0y4YeHHMs Ha (opMHpoBaHHE
OTIpENIeIEHHBIX KAaueCTB JHUYHOCTU (y4eT OCOOEHHOCTEeW Yy4YeHHKa IOApPOOHEe pPACKPBHIT B
npuHIUNe BapuaTtuBHOCTH). KadecTBa JMYHOCTH (DOPMUPYIOTCS HPU BBINOJHEHUM 3aJlaHHM,
TPeOYIOUINX MPOSBICHUS aKTUBHOCTH, W30MPATENbHOCTH, OTBETCTBEHHOCTH, a TAKXKE 3a CUET
UCTOPUYECKOTO MaTepuasa, CHoCcOOCTBYIOLIETr0 (OPMHUPOBAHUIO TOPAOCTH 32 CBOMX
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COOTEYECTBEHHUKOB, BHECIIMX 3HAYUMBIA BKJaJ B Pa3BUTHE MATEMaTHUKH, HCIIOJIb30BaHHS
MEXIIPEIMETHBIX CBA3EH U CBSA3EH C OKpYXKarOIUM MUPOM, AKTUBU3HPYIOLIUX [T03HABATEIbHYIO
JeSITebHOCTD.

IIpu oOydyeHum MaTemMaTuke HEOOXOIMMO YUUTHIBATh CHELM(PUUECKHE 4YepThl HayKU
MaTeMaTHKH: OTIEPUPOBAHNE a0CTPAKIMAMHU BBHICOKOTO YPOBHS U HAIWYHE COOCTBEHHOTO SI3BIKA,
OTJIMYHOTO OT ecTecTBeHHOro. [loaToMy peanu3anus IEpEeYMCICHHBIX BBIIIE IPUHIMIIOB
o0ydeHus OyJeT UMETh CBOM OCOOSHHOCTH.

[TpuHuun auanoruzauuu nNpu oOy4YEeHMHM MaTeMAaTUKE PEaTU3yercsl C JBYX IO3UIMM:
a) CTAaHOBJICHME ¥ pa3BUTHE MaTeMaTHYECKOW peuyd, Ha 0a3e KOTOpPOH BO3MOXKHA
PABHOIPABHOCTh YYAaCTHMKOB JTMAJIOTa B IOMCKE PEIEHUs, CTPEMJIEHHE K B3aUMOIIOHMMAHUIO,
MOPOXK/ICHUIO CMbICIIA; 0) pa3BUTHE KOMMYHUKATHBHBIX YMEHUI.

B cpenneil mkone y4eHUKH MPOAOIDKAIOT U3YyYEHHE OCHOBHBIX 3JEMEHTOB IIKOJIbHOM
MaTeMaTHKH, BKJIIOYAIOUIMX pa3iuyHble (OpMBI TpeAcTaBieHUs WHPopManuu (3HAKOBBIC
CHUCTEMBI): CIIOBECHYIO (CIIOBa €CTECTBEHHOI'O $3bIKa, HAayudHble TEpPMHUHBI), 0Opa3HO-
rpaduvecKkyro (CXembl, YepTEeXH, Tpa(uKH, PHCYHKH), 3HAKOBO-CHMBOJIHYECKYIO (JIOTHUKO-
MaTeMaTHYeCKue 3HaKH). Y CBOCHHE KaXJON U3 GOpM U yMEHHE NEepeBOIUTh TEKCT U3 OAHOH B
JPYTYIO CIIOCOOCTBYIOT MOHUMAHUIO MaTEMATHKH.

Jlns pa3BUTHS KOMMYHMKATHBHBIX YMEHHUI Ba)KHO HCIOJb30BAHUE Pa3IM4YHBIX (opm
OpraHu3anuu yueOHOro npoiecca: TUCKycCHH, paboTa B ape NOCTOSIHHOTO COCTaBa U CMEHHOI'O
cocTaBa, paboTa HaJl IPOEKTOM, IIPOBEACHNE MUHU-UCCIIEI0OBAHUS U JIP.

B mpomecc oOyueHuss MareMaThKe HPUHLOUI BApUATHBHOCTU pEATHM3YyeTCs Yepes
BKJIIOYEHHE B COJEpXaHUE 3a/la4, UMEIOLINX HECKOJIbKO CIIOCOOOB peIIeHUs, HEOJHO3HAUHbIH
OTBET, U 33]1a4 C JAaHHBIMH, KOTOPBIE 3aJJal0T HECYIIECTBYIOIINI 00BEKT (HO ATOT BBIBOJ TpEOyeT
aHanmu3a 3agadyHoi cutyanuu). C no3uuuil ydeOHoW uddepeHIManud  BapUaTUBHOCTh
OTHOCHUTCS K COJCP)KaHUIO 3aJaHuil (3aJaHus pPa3INYaloTCs TI0 CTENEHH CIOXKHOCTH,
CaMOCTOSITEJIbHOCTH BBIMOJIHEHUS! WM 00bEMY), METOJaM M CPeJACTBaM OOy4YeHHs. YUHTelb B
3aBHCUMOCTH OT YPOBHS TOTOBHOCTH KJIacca, WHTEPECOB MW 3alPOCOB YUYCHHKOB, HMEET
BO3MOXHOCTh JI03MpOBaTh y4eOHyio paboTy. B mporpamme mo mMaTemaTtuke Kaxzaas Tema
paccMaTpuBaeTcs U ¢ JOTUYECKOH, M ¢ 00pa3HOI TOUEK 3pEeHHUS.

OcymiecTBiseTcss y4eT BCEX COCTaBISIOIIMX CYOBEKTHOTO OINbITa Y4YEHHMKA: Kak
[IEHHOCTH ¥ 0a30BOW CTYNEHW TNPUCBOEHUS OOIIECTBEHHO-UCTOPHYECKOTO OIBITa B 00JAcTH
MaTeMaTHKHU Ha BCEX dTarax oOyueHHs, KaKk yCIOBUS MOHUMAHUS ce0sl U IPYTUX, BbISBICHHE U
OCMBICJICHHE CYObEKTHOTO OTIBITAa YUCHHKA.

VYdyer MaTeMaTH4ecKOro OIbITa, NMPUOOPETEHHOr0 YYEHHMKOM B OCHOBHOM MIKOJIE,
peanu3yercsi B MPUHIIAIIE TIPEEMCTBEHHOCTH M TIEPCIEKTUBHOCTH 00ydeHUs. JIaHHBIA TIPUHITHIT
peanu3yercss B COJEp)KaTeIbHOM U pa3BuBatoiieM acnekTtax. ConepkaTelabHbIH aclekT
HampaBJIeH Ha pAaclIMPeHHe W YIIyOJieHWe 3HaHWW W yMEHHWH, WX TOCTynareiabHOe
pasBepThiBanue. Copeprkanue yueOHOro Marepuaia mnpejacTaBiseT coboil He Habop OTAETbHBIX
CBEJICHUI M3 pa3HBIX 00JacTeil MaTEMATHKH, a B3aMMOCBSI3aHHYIO TIOCIIEIOBATEIIEHOCTD TEM.

Pa3BuBaromuii acrnekT paccMaTpuUBaeMOro IpPHHIMIA BKIOYaeT B cels co3aaHue
YCIIOBHI JIJISl YCTAHOBIICHUSI CAMUM YYEHHUKOM B3aWMOCBSI3M MEXKIy CTaphIM M HOBBIM OIBITOM,
YTO CIIOCOOCTBYET MPEOOpa3OBaHHUIO OTACIbHBIX YMEHMH yU€HHKa B HOBOE HHTEIPAaTHBHOE
ymeHue. K TakuM yCIOBHSIM OTHOCSTCS: BBITIOJIHEHUE 3aJaHUN pe(IEKCHBHOTO XapakTepa,
o0ecreynBamIMX OCO3HAHME YYEHWKaMHU MPUYMH BO3HHUKAIOIIUX TPYIHOCTEH, 3agaHuil He
TOJIBKO W3 30HBI OJMXKallllero, HO MEPCHEeKTUBHOTO pa3BUTHs («Oydymias 3ajgada»); MOUCK H
o0cyx/ieHue OMMOOK; MOMCK YCIOBHM MPUMEHUMOCTH MPaBUiIa U Ip. YUeT CyObEKTHOIO OIbITa,
croco0a BOCHPUSATHS MHpPA, HCIOJB30BAaHUE PA3HBIX KAHAIOB IOJyYeHHsS] WHPOpPMAIMUA TIPU
BBIIMOJIHEHUHM OJHUX M TeX K€ 33JaHUil B mpoluecce OO0y4eHHs MaTeMaTUKe CHOCOOCTBYIOT
peoOpa30BaHUI0 HEPOPMaIbHBIX IPEACTABICHNUN PEAIbHOM KU3HU B TEOPETUUECKOE 3HAHHUE.

B cBs3U ¢ BBICOKUM ypOBHEM aOCTPaKIMK MAaTEeMaTHYECKOTO 3HaHUSA CHEIH(PUUECKUM
Juid 00y4eHHs] MaTeMaTUKH SBISETCS NMPUHLUI MPUOPUTETA MOHMUMAHUSA HaJl 3allOMUHAHHEM,
KOTOPBII TECHO CBSI3aH C MPUHIUIIAMU IPEEMCTBEHHOCTHU U MEPCIIEKTUBHOCTH.
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IlockonbKy  MaTreMaTH4eCKMM  SI3bIK M MAaT€MaTH4YEeCKHME  TEKCThl  UMEIOT
(bopManu30BaHHBIM XapakTep, HEOOXoauMa creruaibHas padoTa o 00ecreyeHHI0 MOHUMAaHUs
MIKOJbHUKAMU M3y4aeMOTo MaTepuayia. BakHyi0 pojib B 3TOM HUIPAeT BISBICHUE CYOBEKTHOTO
OMbITa YYEHHUKOB, €ro y4eT B COJep’KaHUM, B (hopMe NpeabsBICHUs y4yeOHOro marepuana, B
OpraHu3alliil €ro YCBOCHHMS M KOHTpoie. BBelneHHe HOBOTO MaTeMaTHYECKOro OOBeKTa
IIPEII0JIaracT PacCCMOTPEHNUE PEATBHBIX CUTYalUi, €ro aJalTHPOBAHHYIO HAy4YHYIO0 TPAKTOBKY,
paccMoTpeHne OIM3KUX O0y4aroIeMycsi MPUMEpPOB U NMPUMEHEHUE NMPUOOPETEHHBIX 3HAHUH B
peanbHOM KU3HU. DTO sABISETCA HEOOXOAMMBIM YCIOBHEM IOHHMMaHHs y4eOHOro marepuaa.
bnarogapst KOHKpETHBIM ITpUMeEpPaM 00yJaroIIMiics CBA3bIBAET HOBOE MaTEMATUUYECKOE 3HAHUE C
HEKOTOPbIMU (paKTaMu, yK€ MMEIOLIMMUCSA B €0 OIBITE, T.€. IEPEeBOJUT HAYYHOE MOHATHE Ha
COOCTBEHHBIH S3bIK (BBOAHT B CBOW CYOBEKTHBIH OIIBIT).

Peanu3zanus nepedrcieHHpIX NOAX0A0B U IPUHLIUIIOB BO3MOYKHA HA OCHOBE:

- NPOEKTHPOBAHUS Ipoliecca 00yYeHHsT MaTeMaTHKE B CPEIHEH IIKOJIEe KaK OJHOM
U3 CTyIEHEN HeNpephIBHOIO MaTEMAaTHYECKOI0 00pa30BaHMs;

- BOCHPUATHS YYEHHKA C €ro THUIOJOTMYECKUMU M  HHAWBHUAYAIbHBIMU
O0COOEHHOCTSIMU, MOTUBAMU U LENSAMU Yy4€OHOU NEATENbHOCTH KAaK MOJHONPABHOIO yYaCTHHKA
00pa3oBaTeNLHOTO MpoLiecca;

- BbIJIEJICHUE B KAYeCTBE CAMOCTOATEIbHOW JMHUM METOJOJOTMYECKUX 3HAHUU
(3HAaHUN O CTPYKTYpPE W THUIIOJIOTHH OMpPEACNICHUNA MAaTEMaTHYECKUX MOHITHH U YTBEPXKICHUH,
3HaHUH O METOJAX PELICHUS 3a7ad U OCHOBHBIX CTPATErusX IOMCKA UX PELICHUS, THUIIOJOTUU
MaTeMaTUYECKUX 3a/lad, 3HaHUN U TOCTPOEHUU MAaTEMaTHKU KaK HAyYHOM CHCTEMBI U T.II.), UTO
HOCTYXUT 06a30i A1 00y4eHHUs MIKOJIbHUKA CaMOCTOSITEIbHOMN MMO3HABATEIbHON AEATEIbHOCTH B
npeaMeTe, OpraHu3anuy yaeOHO-UCCIIe0BATENECKOM paboThl U 3 (PEeKTHBHOTO (OPMHUPOBAHUS
COOTBETCTBYIOLMX YHUBEPCAIbHBIX yUEOHBIX JIeHCTBUH;

- UCIIOJIb30BAaHUsl Pa3BUBAIOLIMX BO3MOXKHOCTEH MaTeMaTHKU A1 oOecredyeHus
MOTHBAIIMM U3Y4YEHHUS MTPEIMETA;

- NPUBJICUEHUS COJCPKAHUS JAPYIMX YUEOHBIX MPEAMETOB, KYyJIbTYPOJIOTHYECKON
UH(POPMALIMHU U ONbITa 00yYarOIIErocs, CBA3aHHOTO € TIO3HAHUEM OKPY>KaIOLEr0 MUPa;

- MOCTPOEHHU Tpoliecca 00ydeHHs] MaTeMaTUKE Ha OCHOBE pealli3allid TpUabl:
YKU3HEHHBIM MaTeMaTU4eCKHUIl ONbIT 00y4YarolmMXcsi — MaTeMaTHUECKUN OMBIT, TPHOOpeTaeMblii
B Ipoliecce 00y4YeHHs, — 000TalleHHbI MaTeMaTHYECKUI OMBIT 00YUYarOIIUXCsl, TPUOOPETEHHBIN
B IIpOLleCCe M3Y4YEHHUS MaT€MaTUKH; 3TO OO0ECIEeYMBAETCS BBIJCICHHBIMH BBIIIE CHCTEMHO-
NESATeIbHOCTHBIM ~ IMOJAXOAOM K  OOYyYeHHI0 MareMaThKe, MPUHIMIAMH  JIMYHOCTHO
OpPUEHTUPOBAHHOTO O0YUYEHHS U CBSI3IMU C IPYTUMH Y4€OHBIMH MIPEAMETAMU;

- HIMPOKOI0 HCIIOJB30BaHUA HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH
00y4YeHHMsI, HIEKTPOHHBIX 00Pa30BaTENLHBIX PECYPCOB, COBPEMEHHOI'O TEXHUUYECKOTO OCHAIIEHUS
npoiiecca 00yueHuss MaTeMaTHKE.

Ioaxoawl k 0TOOPY coaep:KaHUs YUeOHOI0 NpeIMeTa «MATeMATUKA)

[Ipu ¢opmupoBanuu conepkanuss mnporpaMMmbl 1o marematuke 10-11 xkmaccoB
HEOOXO/MMO YYHUTHIBaTh, YTO CKJIOHHOCTH M JKH3HEHHbIE IUIaHBI OOYyYaromerocss K 3TOMY
MOMEHTY OMNPEIENAIOTCS B JIOCTATOYHOM Mepe i TOro, YyToObl BHIOpaTh COOTBETCTBYIOLIEE
HaIpaBJIEHUE U3y4eHUs MaTeMaTHKu. [loaToMy Ha AaHHOM JTame IOJKHBI PEIIaThCS 3aa4M
YCIIEIIHOTO 3aBEpUICHUS U3YYEeHMsI ITpeIMeTa B paMKaX CpeJHEro oopa3oBaHusl B COOTBETCTBUU
C BHIOpAaHHBIMH LIEJISIMU €70 U3YUEHUSI.

Ob6s3atenbHas yacth OOIl mo matematuke B 10—11 kmaccax Ha 0a30BOM ypoBHE
JOJI’KHa 00ecTeynBaTh:

—  3aKpelUICHUE U pa3BUTHE 3HAHUM U HABBIKOB, IIOJYYEHHBIX B OCHOBHOM IIKOJIE;
—  DPa3BUTHE YMEHHUS NPUMEHSATH IOJYYEHHbIE 3HAHUSA U HABBIKM B MPAKTUYECKUX
CUTYaLUsX;
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—  (¢opMHUpOBaHHME 3JEMEHTApHBIX NPEICTABICHUNH O MPOM3BOIHOW (YHKIMH U ee
NPUMEHEHHH JUIsl U3YYCHHUS M OTIMCAHUS CBOMCTB (PYHKIIN;

—  (dopMHUpOBaHHE 3JIEMEHTAPHBIX IPEJCTABICHUA O CBOWCTBaX MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (HUryp.

Kpome onucaHHbIX BbII€ MOAXOAOB, K PpAaCHpPElENICHUIO COACpXKaHUS Kypca
MaTeMaTHKH 10 KjaccaM MPOrpaMMoON NpeayCcMaTpUBaeTCs BKIIOYCHHUE B 00S3aTENbHYIO 4acTh
OOII Bo Bcex Kiaccax OTHENbHBIX OJIOKOB, MPEINOIArarollliX BBINOJIHEHHE MNPAKTHUYECKUX
3a1aHUH ¥ HAIIPABJICHHBIX HA Pa3BUTHE YMEHUU IIPUMEHSATD ITOJyYEHHBIC 3HAHMS Ha IIPAKTUKE, B
TOM 4YMCJI€ 3aJlaHUil Ha UCIOJIb30BaHUE CBOMCTB (hru3nueckux (OMOJOTrMYECKUX, XMMHUYECKHX)
IpOIECCOB, 33JaHMH Ha pa3BUTHE (UHAHCOBOM TIPaMOTHOCTH, 3aJaHUN, CBA3aHHBIX C
HaOJIIOACHUSAMU U U3MEPEHUSIMH B PEATbHBIX IPOLECCaX M SABICHUAX OKPYXKAIOLIEro MHUPA,
U T.IL.

OcHoBHBIE coiepKaTeIbHbIE JUHUH
B kxypce marematuku 10-11 kimaccoB mpeAcTaBiICHBI CIEAYIONIUE COJIEpPKATEIbHBIC
JUHUH:
— anreOpa U Hayasla MaTeMaTHYECKOTO aHaTN3a
o  Ywcna u BEIpaKEHUS
VYpaBHEHUs U HEPABEHCTBA
OyHKIUU
Havana matematuyeckoro ananmsa
Craructuka u TeOpusi BEpOSITHOCTEH
0  DIIeMEHTBl TEOPUU MHOXKECTB U MATEMATUYECKOM JIOTUKH

o O O O

—  reoMerpus
o T'eomerpuueckue QuUrypol
o  OtHomeHnus
o  HM3mepeHus u BHIYHCICHUS
o T'eomerpuyeckue NocTpoeHUs
o  BekTopsl 1 KOOpAWHATHI B IPOCTPAHCTBE

Conep:xanue 06a30Boro kypca Maremaruka (Ajareépa u HayaJia MATEMaTHYECKOT0
aHaau3a, ['eomerpusn), 10—11 kiaaccol
10 knacc. Anredpa 1 Ha4YaJIa MATEeMAaTHYECKOI0 aHAJIN3A.
Komnencupyrwomas 6a3osas nporpamma. 105 gacos.

Yucia u BbipaxkeHus. 46 yacos.

YucnoBsle 1 OyKBEHHbIE BHIPAKECHUS.

HatypanbHble uncna, 3anuch, pa3psaHble ciaraeMble, apudpmernyeckue aenctusd. Yucna
U JecATUYHAs cucTeMa cuMciaeHus. HarypanbHble uncna, AeIMMOCTb, IPU3HAKK JEIMMOCTH Ha
2,3,4,5,9, 10. Paznoxxenne uncia Ha MHOKUTeTU. OctaTku. Pemenne apudmeTnyeckux 3amaad
IIPAKTUYECKOTO COAEPIKAHUS.

[enbre yncna. Moaysb ynciia v €ro CBOMCTBA.

Yactu u ponu. poOu u geiictBust ¢ apodsmu. Oxpyrienue, npubmmxenue. Perienue
MPAKTUYECKHX 3a7[ad Ha MPUKUJIKY U OLICHKY.

ITpouenTsl. Pemenne 3a1au NpakTUYECKOTO COAEP KAHUS HA YacTH U NPOLEHTH. CTeneHb
C HATypaJbHBIM H IIENIBIM TToKa3aTeneM. CoiicTBa cteneHedl. CTaHIapTHBINA BT YUCIIA.

Anrebpanueckue BhIpaXKeHHs. 3HaUeHUE aIreOpandeckoro BHIPaXKEeHUS.

KBanparusiii kopenb. M300pakeHune umnciaa Ha 4yuciaoBod mnpsamoit. IlpubmmkenHoe
3HaUEHUE UpPaLMOHAIbHBIX YHCEIL.

Ilonamue cmenenu c OeticmeumensHblM HOKA3amesnem.

Jlorapugm uymcna, OCHOBHbIE CBOMCTBa Jorapudma. JlecaTHUHBINA Jorapudm.
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I'pagycHas mepa yria. TpuroHoMmerpuueckas OKpYXHOCTb. OrpeneieHne CHHYCA,
KOCHUHYCa, TaHI'CHCAa IPOU3BOJIBHOIO yria. OCHOBHOE TPHUTOHOMETPUYECKOE TOXKICCTBO.
3HaueHus TpuronomMerpudeckux Gynkiuit as yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°.

YpaBHeHnusi u HepaBeHcTBA. 20 yacos.

YpaBHEHHUsI C OJHOU IEPEMEHHOM.

Ilonamue mnozounena. Paznooicenue muocounena na muodxcumenu. YpaBHEHUE, KOPEHb
ypaBHeHus. JIMHEHbIe, KBaAPAaTHBIE YPABHEHNS U CUCTEMbI IMHEHHBIX YPABHEHUM.

Pemenue npocreiimx 3aaa4 Ha ABUKEHHE, COBMECTHYIO paOOTy, POLIEHTHI.

Pewenne IIPOCTEUIINX TPUTOHOMETPUYECKUX YpaBHEHUI c IIOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH.

IIpocreiimne okasaTenbHble YPAaBHEHUS.

[Tpocreiimue norapudmuyeckre ypaBHEHHUS.

[Ipocrelinne nppallMiOHAIbHBIE YPABHEHUS.

Hepagencrna.

HucnoBsle HEPABEHCTBA U MX CBOMCTBA. JIMHEHHBIE HEPABEHCTBA C OJHOMW IIEPEMEHHON U
ux cucteMsbl. Yucnosble npoMexxyTku. OObeJMHEHNE U IepeceueHe TPOMEKYTKOB.

®ynkuuu. 15 yacos.

Oyukiuu 1 ux rpapuku. ['paduky pearbHBIX 3aBUCUMOCTEH.

3aBUCUMOCTb BEIMYMH, (PYHKIMS, apryMEeHT U 3HaYCHHE, OCHOBHbIE CBOMCTBA (DYHKIIMH.
I'padux Pynxmun. OOnacTe onpeneneHUss W MHOXKECTBO 3HaueHW ¢GyHkumu. JluHelHas
¢ynkuus. Ee rpaduk. YriaoBoit ko3 uIMeHT npsmon.

Keaopamuunaa ¢ynxyus. I'pagux u ceoticmea keadpamuunot Gyukyuu. I paghux

@dyHrkyuu 'y = \/; . I'pagpux pynxyuu y = E
X

Hynu ¢yHKOMM, TpPOMEXYTKHM 3HAKONOCTOSHCTBA, MOHOTOHHOCTH (BO3pacTaHHE WIIH
yObIBaHME) HAa YHUCIOBOM HpoMexyTke. Haubompliee M HauMeHbllee 3HAYeHHs] (QYHKIUH.
[Tepuonuueckrue GyHKIUM U HaUMEHbLIMHA nepuoj. I paguxku mpueonomempuueckux @yHKyuil
Yy=CosXx, y=sinx, y=tgx.

CraTucTuKa U Teopus BeposiTHOCTel. 13 yacos.

Jloruxa.

Bepusle u HeBepHble yTBepxknaeHus. Crnencreue. Kouwmpnpumep. Pemenue 3anay
MPAKTUYECKOT0 COJIEP’KaHUs, CBI3aHHBIX C JIOTUKOM.

[TpencraBneHue qJaHHbIX.

Tabmunel. CronOyarble M KpYyroBble aMarpaMMbl. PelmieHue 3agad  MpakTUYECKOTO
COJIepKaHus, CBSI3aHHBIX C aHAJIM30M PeabHBIX JaHHbIX, IPEACTABICHHBIX B TAOIUYHOM (opme,
Ha BBIOOp ONTUMAJIBLHOTO BapUaHTA.

CraTucTH4ecKkre XapakTepuCcTUKN Habopa TaHHBIX.

Yucnossle Habopbl. Cpennee apudmernyeckoe, MeauaHa, HauOoJbllee W HaMMEHbIIEe
3HaYeHUs. [Ipumepol USMEHUUBHIX GEIUYUH.

KomOunaropuka. Muoowcecmso. Ilepedop BapuaHTOB.

Yactota M BeposATHOCTH coObITHA. CiydaiiHblii BbBIOOp. Bblumciienme BeposTHOCTEH
COOBITHI B OIIBITAX C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMHU.

Peseps. 11 yacos.
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10 kinace. Auredpa u HayaJIa MATEMATHYECKOT0 aHAJIN3A.

BbazoBas nporpamma. 70 yacos.

Yuciia v BbIpaKeHHs1. 26 yacos.

Pemenne 3amay ¢ MCHOJIB30BaHUEM CBOMCTB YMCENI M CUCTEM CUMCIEHHUS, NEIUMOCTH,
JIOJIEM M 4acTel, MPOLEHTOB, MOAYJel uucell. Pemenue 3agad ¢ MCIOIB30BAaHUEM CBOMCTB
CTerNeHe M KOpHEH, MHOTOWIEHOB, MpeoOpa3oBaHUil MHOTOWIEHOB U APOOHO-pallMOHAIBHBIX
BBIPAKCHU.

CreneHs ¢ 1eUCTBUTENIBHBIM [TIOKA3aTEIEM, CBOWCTBA CTEIICHH.

Tpuronomerpuueckass OKpYXHOCTb, paouaHnuas mepa yena. CUHYC, KOCUHYC, TaHIEHC,
Komawaenc TMPOU3BOJIBHOTO yriia. OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO U CIEACTBUS W3
Hero. 3HaueHus: TpuroHoMmerpuueckux GyHkuui s yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°

(0, E, E,E, T pan). Dopmynvl CLONCEHUS MPUSOHOMEMPUYECKUX YHKYULl, popmyvl
6 43 2
npusedeHust, hopmyvl 0BOUHO20 apeyMeHmd.
ApPKKOCUHYC, apKCUHYC, QDKTAHT€HC YUCIA. APKKOMAHEEHC YUCA.
Jlorapudm uucina, cBoiicta jgorapudma. Jlecsatuansiii torapudm. Yucio e. Hamypanohwiil
noeapughm. IlpeoOpazoBanue JorapuMUICCKUX BHIPAKCHHUI.

YpaBHeHus: u HepaBeHcTBa. 17 4yacos.

YpaBHEHHUsI C OJHOU IEPEMEHHOM.

Pemienne 3agay Ha JABWXKEHME M COBMECTHYIO pabOTy ¢ IOMOIIbIO JIMHEHHBIX H
KBaJIpaTHbIX YPaBHEHUN U UX CUCTEM.

[Tpocreiilne  TPUrOHOMETPUYECKHE  ypaBHEHHUsA. PelleHMe  TPUTOHOMETPUUYECKUX
YpaBHEHUM.

[Tpocreiimune noka3zaTenbHbIE YPABHEHMSL.

Jlorapudmuueckre ypaBHEHUSI.

HppanmoHanbHble ypaBHEHUS.

Pewenue ypasnenuii, cooeporcauyux nepemenuyro noo 3HaKom MooyJis.

Cucmembl noKazamenbHbix, 102APUPMUYECKUX U UPPAYUOHATLHBIX YPAGHEHUI.

Ypasuenus, cucmemol ypasnenuu ¢ napamempom.

®ynknuu. 18 yacos.
OyHK1MU U uX rpapuku. ['paduky peasbHBIX 3aBUCUMOCTEH.

Pemenue 3a1au ¢ MCIoab30BaHUEM YUCIOBBIX (PYyHKIMHA U uX rpadukoB. Mcnons3oBaHue
CBOMCTB U rpa@MKOB JUHEHHBIX U KBaAPAaTUUYHBIX (QYHKIMI, 0OpaTHON MPONOPLHUOHAIBHOCTH U

byHkuun y = \/; . I'paduueckoe perieHne ypaBHEHUH 1 HEPABEHCTB.

Hymun ¢yHKIMM, NPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Haumbonbinee wu
HauMeHblIee 3HaueHus: pyHkiuu. [lepuoanyeckre pyHkunu. YeTHOCTh U HEUETHOCTD (PYHKIIUH.
Cnooicnvie pynxyuu.

Tpuronomerpuueckue (QyHKUMM y=cosx, y=sinx, y=tgx. Dyukyua y=ctgx.
CaoiicTBa U rpadUKH TPUTOHOMETPUUYECKUX (YHKIIUH.

[ToxazarenbHast ¢yHkuus u ee rpapuk. Jlorapupmuueckas ¢GyHKIUS U ee Tpaduk.
[TonsTHE cTenieHHOM QyHKIMM U ee TpaduK.

Pe3eps. 9 uacos.
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10 xnace. I'eomeTpus.

Komnencupyromas 6azosas nporpamma. 70 yacos.

I'eomerpnueckne ¢purypsl. 33 yaca.

@urypsl Ha INIOCKOCTH W B IPOCTpaHCTBE. TpeyronbHUKH. Buabl TpeyrojbHHMKOB:
OCTpPOYTOJIbHBIE, TYNOYIOJbHBIE, IpsiMOyrosbHble. Kater nporus yrna B 30°. BHemnuii yroiu
TpeyrojipHuKa. buccekrpuca, MeauaHa M BBICOTa TpPEyrojbHUKa. PaBHOOeIpeHHBIH
TPEYroJIbHUK, PABHOCTOPOHHUI TpeyroyibHUK. CBOMCTBA paBHOOEAPEHHOIO TPEYTOJIbHUKA.

YeTplpexyroabHUKH: MapajiesorpaMM, poMO, MPsSMOYTOJbHUK, KBaJIpaT, Tpaleus U ux
cBoiictBa. CpenHsisi JUHUS TPEYrojbHHKA M TpANCUUU. Bwinykivlie U HeGbINyKivie hueypbi.
ITpaBWIIBHBII MHOTOYTOJIBHUK. /lnaroHaiu MHOTOYT OJIbHUKA.

VYTI1bl Ha IJIOCKOCTH U B IPOCTPAHCTBE. BepTHKaIbHbIE U CMEKHBIE YIIBL.

DopMyiibl IUIOMIAN PSIMOYTOJIbHHUKA, TPEYTOJbHUKA, pOMOa, TPaleLHH.

OxpyxHOCTb U Kpyr. Pannyc u nuamerp.

Ky®6.

Terpasp, NpaBUIBHBINA TETPAIP.

ITpaBuiibHas nupamuaa u npusma. llpsamoyronssseiii napanenenunes. [Ipsamas npusma.

CummeTpuu B KyOe, napauieNienumenie, npuzme u nupamuoe.

OtHomenus. 20 yacosB.

PaBenctBo ¢uryp. PaBeHcTBO TpeyronbHHUKOB. [10/100HBIE TPEYTrOJLHUKU B MPOCTEHINNX
CITyJasix.

[TapamieabHOCTh MPSMBIX M IJIOCKOCTEH.

IlepneHauKyISIPHOCTD MPSAMBIX U INIOCKOCTEM.

HN3mepenus u Bbrunciaenus. 10 yacos.

Jnuna u momans. [lepumetps! u momanu ¢uryp. [lepumerp MHOTOyrojapHUKA.

Pemenue 3aau Ha kieT4aToil Oymare.

CooTHomIEHHS MEXAy CTOpOHAMH M yrjiaMd B MPSAMOYTOJIbHOM TpPEYTOJIbHHKE.
Tpuronomerpuueckue (QyHKIMM YIJIOB B MPSMOYTOJIBHOM TpeyroinbHuke. Teopema Iudaropa.
IIpuMeHeHne TeopeM CHHYCOB U KOCHHYCOB.

CyMMa BHYTPEHHHX YIJIOB TPEYTOJIbHUKA U YETBIPEX YT OJIbHUKA.

CooTHoIIeHN B KBaIpaTe U paBHOCTOPOHHEM TPEYrOJIbHUKE.

JlnHa OKpY>KHOCTHM M IUIOIIAAp Kpyra. Yucno w. BnucaHHBINA yron, B 4acTHOCTH Yrod,
onuparonuiics Ha nuametp. KacarenbHast K OKpYKHOCTH U €€ CBOMCTBO.

Pe3eps. 7 yacos.
10 knacc. I'eomerpus.

Bba3osast nporpamma. 70 yacos.

I'eomerpuueckue gurypsl. 25 yacos.

[ToBTOopenue. Pemenue 3a1au ¢ npUMEHEHUEM CBOMCTB (DUTYp Ha MIOCKOCTH.

Harnsgnas crepeomerpusa. Touka, mpsMas M IUIOCKOCTh B IPOCTPAHCTBE, AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX.

VYTrsl B IPOCTPAHCTBE.

MHoOrorpaHHuKkH.

[Tapannenenunen. CBolcTBa NPAMOYTOJIBHOTO Mapajlieenuea.

ITpusma u nupamuna. [lpaBunbHas nupamuaa u npasuiabHas npusma. Ipsmas nupamuna.
DIEMEHTHI IPU3MBI U TUPAMUJIBI.

CummeTpun B KyOe, mapajjieNenumnesie, pusMe U Mupamu/e.
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OtHowenus. 20 yacos.

B3anmHOe pacnonoxeHue NpsSMBIX M IJIOCKOCTEH B mpocTpaHcTse. IlapamnenbHOCTb
OPSAMBIX M INIOCKOCTEHM B IIPOCTpaHCTBE. llepneHAMKyIsIpHOCTH NPAMBIX M IUIOCKOCTEM.
[Tpoexmus ¢urypsl Ha MiIOCKOCTh. IIpu3HaKu NepHneHIUKYISIPHOCTH MPSIMBIX U IJIOCKOCTEH B
IIpocTpaHcTBe. TeopeMa 0 TpeX NMeprueHAUKYIIApax.

Heudicenuss 6 npocmpancmee: napaiieioHblli NEePeHoc, YEeHMPAlbHAsA CUMMEmpus,
cummempusi omHocumenvHo niaockocmu, nogopom. Ceoticmeéa Oeudicenuu. IIpumenenue
O0BUICEHUTL NPU PpeleHUl 3a0ad.

HN3mepenus n Bpruncienns. 10 yacos.

[ToBTOopenue. 3agaun Ha JOKA3aTENbCTBO U MMOCTPOCHHE KOHTPIPUMEPOB. Mcnonp3oBaHue
B 3aJayax MPOCTEHUINUX JOrMYECKMX IpaBuWil. PelieHue 3aaay Cc HCIOJIB30BAHUEM TEOPEM O
TPEYrojJbHUKaX, COOTHOLICHUH B NPSMOYTOJIBHBIX TPEYrOJIbHUKAX, (PAKTOB, CBSI3aHHBIX C
YyeThlpexyrojibHuKamMu. PemeHue 3agad ¢ UCHOJAb30BaHHWEM  (DAKTOB, CBSI3AHHBIX C
OKpyXKHOCTsIMU. Perienue 3agau Ha U3MepeHUs Ha MJIOCKOCTH, BBIYUCICHUE JUIMH U IUIOIIACH.
Pewenue 3a0au ¢ nomowpio 6eKmopoe u KOopouHam.

Paccrosinust Mex 1y (purypaMu B IpOCTPAHCTBE.

Teopema [Iudaropa B mpocTpaHcTBe.

[Tnomaab MOBEpXHOCTH NPABUIIBHOM MUPAMUABI U MIPSIMOI TPU3MBI.

I'eoMeTpuyeckue MOCTpoeHus. 8 4acos.

Qurypsl U ux uzobpaxenus (kyO, mnupamuaa, mnpusma). OcHo8Hble NOHAMUSA
cmepeomempuu u ux ceoticmea. CedeHus Kyoa u TeTpasipa.

N300pakeHre MpOCTEUIIMX MPOCTPAHCTBEHHBIX (UTYp HA TUIOCKOCTH.

Pe3eps. 7 yacos.

11 k1acc. Aaredpa 1 HayaJIa MATEeMAaTHYECKOI0 aHAJIN3a

Komnencupywomas 6azoBas nporpamma. 105 gacos.

YpaBHeHus: U HepaBeHCTBAa. 22 yaca.
HepaBeHcTBa ¢ 0HOM ITEPEMEHHOM.
[Tpocreiimume noka3zaTenbHbIE HEPABEHCTBA.
[Tpocreiimue norapudMuyecKkrue HepaBeHCTBA.

®ynknuu. 30 yacos.
OYHKIUHT U UX TpapUKH.
[Toka3zarenbHas GyHKIUA U €€ TpaduK.
Jlorapudmuueckas pyHKus U ee rpaduxk.
[TonsiTHE cTeneHHOM (QYHKIMU U ee TpaduK.

Hauyana maremaTnueckoro anajamusa. 32 yaca.

Kacarenbnas x rpaduky ¢pyHnknun. [loHsTHe TPOU3BOIHON PYHKIIMHA B TOYKE KaK TAHTEHC
yrjia HakjoHa KacarenbHOW. ['eomerpuueckuil cMmbIcl M (U3UYECKUH CMBICT MPOU3BOJIHOM.
IIpousso0Hble MHO20UNEHOS.

Touku skcTpemyMma (MakCUMyMa U MUHUMYyMa). Mccrnedosanue snemeHmapuoix QyHKyui
Ha MOYKU IKCIMPEMYMA € NOMOWbIO NpouseooHou. Haznsaonaa unmepnpemayus.

Ilousmue nepsoobpasznoti gyuxkyuu. Duzuueckuii cmvici nepsoodpaszunou. Ilonamue 06
umnmezpane Kax niowjaou noo epaguxkom QyHKyuu.

CrarucTuka u Teopusi BepositHocreii. 10 yacos.
Hezasucumvle coovimus. @opmyna cnodceHus: 6eposamHocmeil.

20



Ilpumepovr cnyuaiinvix eenuuun. Pasnomepnoe pacnpedenenue. Ilpumepvl HOpManbHO2O
pacnpeoenenus 8 npupooe. llonamue o 3akoHe 6OTbUIUX YUCE].

Pe3eps. 11 yacos.
11 kiace. Airedpa 1 HaYaIa MATEMATHYECKOT0 aHAJIN3A

ba3oBas nporpamma. 105 yacos.

YpaBHeHusi M HepaBeHCTBA. 22 yaca.

HepaBeHncrtBa ¢ 0JIHOM MEpEMEHHOM.

[Ipocrelinne nokas3aTeabHbIE HEPABEHCTBA.

Jlorapudmudeckue HepaBEeHCTBA.

Memoo unmepeanos 015 peulenusi HEPaABEHCME.

Pewenue npocmeviwiux mpueconomempuvueckux HepageHcma.

Pewenue nepasencms, cooeparcawux nepemenHyro noo 3HaKoOM MOOYJIAL.
Cucmemvl noKazamenbHoix, 102aPUPMULECKUX HEPABCHCMSE.

®yHkumu. 23 yaca.

Bzaumno obpamnvie pynkyuu. I pagpuxu 63aummuo oopammusix hyHKyui.

Obpammuvie mpucoHomempudeckue QYHKYUU, UX COUCMEA U epaApuKu.

Jlorapudmuueckas GyHKINS U €€ CBOWCTBA U rpaduK.

Crenennas (yHKIUS U €€ CBOWCTBA U TpaduK.

Ilpeobpazosanus epaghuxos @yHkyuil: cosue 60016 KOOPOUHAMHBIX OCell, PACMAdiCEHUE U
colcamue, ompasiceHue OMmHOCUMENbHO KOOpOuHammuwix ocel. I paguueckue memoowvi peuieHus
VPABHEHUIl U HEPABEHCME.

Hauyana maremaTnuyeckoro anajausa. 32 yaca.

[TpousBonHas ¢yHkuuu B Touke. KacarenbHas k rpaduky ¢yHkiuu. I'eomerpuueckuit
CMBICIT U (PU3UYECKHUI CMBICT TTpou3BOAHON. [Ipon3BoiHbIE d5IeMeHTapHBIX QyHKIUH. [Ipasuna
oughghepenyuposanus.

Bmopas npouseoonas, ee ceomempuyeckuii cmulcl U pusudeckuil CMulCIl.

[TonsiTe 0 HenmpepbIBHBIX (YHKIUAX. Toukd J3KCTpeMyma (MakCMMymMa W MHHHMYMA).
UccnenoBanue aneMeHTapHBIX (YHKIUNA HA TOYKH IKCTPEMyMa, HAuOOJbIIEe M HAaWMEHbIIIEe
3HAUEHHUS C TOMOIIBI0 TPOU3BOAHON. [locmpoenue epaguxos GyuKkyuli ¢ NnOMOUBIO
npou3eoonsix. Ilpumenenue npousso0Hol npu peuleHuu 3a0ay.

[TepBooOpasnas. Ilepeoobpasnuvie snemenmapuvix @yukyui. Ilnowads KpugoauHeuHou
mpaneyuu. @opmyna Heromona—Jleiibnuya. Onpeodenennsviii unmeepal. Buiuucnienue niowaoeu
HIOCKUX uzyp u 00bemos mei 8pawjeHus ¢ NOMOWbIO UHMeSPad.

CraTucTHKa U Teopusi BeposiTHOcTei. 17 yacos.

Pemenne 3amau Ha TabnnyHOe M TpadUyecKkoe MpECTaBICHUE JaHHBIX. Pemienue 3ama4
NPaKTUIECKOTO COZICP)KAaHUS, CBSI3aHHBIX C aHAJTMU30M PEAbHBIX NAaHHBIX, MPEACTABICHHBIX B
TabnuyHOW ¢opMe, HA BBHIOOP ONTHMAIBLHOTO BapHaHTa. VIcmonb3oBaHWE CBOWCTB U
XapaKTEPUCTHK YHCIOBBIX HAOOpPOB: CpEAHMX, HaWOOJIBIIETO ¥ HAMMEHBIIEro 3HAYCHUH,
pa3maxa, oucnepcuu. Pewenue 3a0au na onpedenenue uacmomol u 6epOAMHOCIU COOLIMULL.
Buvluucnenue eeposmnocmeil 6 onwvimax ¢ pAagHOBO3IMONCHLIMU INEMEHMAPHLIMU UCXOOAMU.
Pewenue 3a0au ¢ npumenenuem KombOunamopuku. Pewenue 3a0au Ha  GvlyucieHue
8epOsIMHOCMeEll He3a8UCUMbBIX COObIMUL, NpUMeHeHUe QOpMYIbl CLONCEHUs. 8EPOIMHOCHEN.
Pewenue 3adau ¢ npumenenuem ouacpamm OJiinepa, Oepesa 6eposmuocmell, Hopmyibl
bepuynnu.

Ycnosnas eeposmnocmo. Ilpasuno ymmnoowcenus eeposmuocmeu. Dopmyna noauou
8epOSIMHOCMUL.
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Huckpemnvie cayuaunvie eeruuunsvl U pacnpeoenenus. Hezasucumvie cayuainbie
senuuuHbl. Pacnpeodenenue cymmol u npouzsedenus: He3asUCUMbIX CIYYAUHBIX 8EIUYUH.

Peuienue 3agau npakTUYECKOTO COACPIKAHUS, CBSI3aHHBIX C JIOTUKOM.
Pe3eps. 11 yacos.

11 xnacc. I'eomerpus.

Komnencupyromas 6a3osas nporpamma. 35 4acos.

I'eomerpnueckne ¢purypsl. 15 yacos.
Konyc, unnunap, map u chepa.

HN3mepenus u BbIYKMCIeHUs. 8 4aCOB.

CooTHo1eHus B Kyo0e.

3amaun Ha BBIYHMCICHUE PACCTOSHUN B MPOCTPAHCTBE C MOMOIIbIO Teopembl [ludaropa.
Teopema Ilugpazopa 6 npocmparncmee.

Ilonamue 06 ob6vemax men. Vicmonp3oBaHWE JIg pEHICHUS 3a/lad Ha HAXOXKJEHUE
FeOMETPUUYECKUX BEIUYUH GopMyl 00bemMa MPU3MBI, IUIUHAPA, MUPAMUIbI, KOHYCa, [Iapa.

Illonamue o nooobuu ma naockocmu u 6 npocmparcmee. OTHOLIEHUE IUIOIANCH U
00BeMOB MOAOOHBIX QUTYP.

I'eomeTpnueckne nocrpoeHusi. 8 4acos.

H306pa9fceHue HEKOmMopbvblX MHO2OZPpAHHUKOB HA NJIOCKOCHU.

Paszsepmxa npsimoyzonvrnozo napannenenuneoa.

Ilpoexyuu ¢ueyp na niockocmo. H3zobpasxcenue yununopa, Kowyca u cgepvl Ha
NIIOCKOCMU.
Pe3eps. 4 yaca.

11 knacc. I'eomerpus.

Ba3oBas nporpamma. 35 yacos.

I'eomerpuueckue gurypsl. 15 yacos.
Tena BpalieHus: HUIUHAP, KOHYC, cepa u map. OCHOBHBIE CBONCTBA MPSIMOT0 KPyrOBOTO
IIMH/IPA, TIPSIMOTO KPYroBOro KoHyca. M300pakeHue Tes BpanieHnus Ha MII0CKOCTH.
Ilpeocmasnenue 06 yceuenHOM KOHYCe, CeyeHUs KOHyca (napaiiefibHoe OCHO8AHUI0 U
npoxoosuee uepe3 BepUIlUHy), CedeHuss YUIUHOPA (NapaiieivHo U NepreHOUKYIAPHO OCU),
ceuenus wapa. Pazeepmra yununopa u konyca.

HN3mepenus u BoIunc/ieHus. 8 yacos.

Ipocmetiwue KomOUHaYUU MHO202PAHHUKOG U el 8paujenus medxcoy coboi. Beraucienue
3JIEMEHTOB IPOCTPAHCTBEHHBIX GUryp (pedpa, AuaroHaau, yribl).

[Inomans MOBEpXHOCTH MPSIMOIO KPYroBOTO IMJIMHApA, MPSIMOTO0 KPYroBOTO KOHYCa H
nrapa.

[Tonsarue 06 o6veme. OO6beM NupaMuIbl M KOHYCA, MPU3MBI U HWIMHApPA. O0beM mmapa.

Ilooo6nble mena 6 npocmpancmee. COOTHOUICHHUS] MEXAY IUIOIIAJIMU OBEPXHOCTEH U
0o0beMaMu MOAOOHBIX Tell.

BeKkTopbl M KOOPAMHATHI B MPOCTPAHCTBE. 8 YacoB.

Bektopbl u koopauHaThl B TpocTpaHcTBe. CymMMa BEKTOPOB, YMHOXXCHHE BEKTOpa Ha
YHCII0, YroJ MeXay BekTtopamMu. KoJjulmHeapHble M KOMIUIaHApHBIC BEKTOPbL. CKaispHoe
npouseedenue 6ekmopos. Teopema o0 pasnodceHuu 6eKmopa no mpem HeKOMNIAHAPHBIM
sexmopam. CranspHroe npouszeederue 8eKkmopos 6 koopounamax. llpumenenue exkmopos npu
peutenuy 3a0a4 Ha HaxoxcoeHue paccCmosHul, OJUH, nIowaoell U 00bemMos.
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VYpasnenue nnockocmu 6 npocmpancmee. Ypaenenue cepvi 6 npocmpancmee. Popmyna
0151 8bIYUCTICHUS PACCMOAHUS MeHCOY MOUKAMU 8 NPOCMPAHCMEe.

Pe3eps. 4 yaca.

Jlyis o0yJarommxcsi ¢ HU3KUM 00pa3oBaTeNbHBIM YPOBHEM I€JI€CO00pa3HO MPOBOIHUTH
KYPCBI-ITPAKTUKYMbI 110 JIMKBHIAIUU MpoOesioB. [lpumep TeMaTHYecKOro IUIAHUPOBAHUS
9JIEKTUBHOTO Kypca-TPaKTUKyMa JIaH HIKE.

HpuMepﬂoe TEMATHYECCKO€ NIJIAHUPOBAHUE KypCa-IIPpAKTHKYMa 110 IIOATOTOBKE

K BbINoJHeHHU0 3aaauuid EI'D nmo MmaTtemaTunke

10 xaacc
2 4 B HeJeno, Bcero 68 4

Ne ypokos Copepxanre yaeOHOT0 MaTepuaa
1-3 Pemenne npsiMoyroapbHOro TpeyroiabHUKa 10 CTOPOHE U OCTPOMY YIIIy
4-5 I'panycHas u panuanHas mepsl yrioB. (IlepeBon rpagycHON MEpbI B paJliaHHYIO
u oOpartHo. Beluucienue 3HaueHW TPUTOHOMETPUUYECKUX  BbIPAXKEHUH,
COZIEPIKAILMX YIJIbI B paIMAHHON Mepe)
6-8 [IpeoOpa3oBanue  anreOpanyeckuMX  BBIPQKEHUH €  HOMOILBIO  (Gopmyl
COKpAILIEHHOI'0 YMHOXEHUS M Pa3I0’KEHUsI MHOTOWIEHA HA MHOKUTEIIN

9-12 IIpeoOpa3zoBanus TPUTOHOMETPUYECKHUX BBIPAXCHUI C IIOMOUIBIO
TPUTOHOMETPUYECKUX (HOPMYIT

13-15 ITonob6ue TpeyroabHUKOB

16-18 CpoiicTBa YIJIOB TpU [EPECEUECHUU JIBYX MapajUIebHBIX MPSMBIX TpeTheil.
[Ipu3Haky napauIeIbHOCTH MPSIMBIX

19-20 Hcnonb30BaHne CBONCTB TPUTOHOMETPUUECKUX (QYHKIUH JJI OLEHKU 3HAUYECHUN
TPUTOHOMETPUYECKHUX BBIPAXKEHUN

21-22 UYrenue rpauKoB U JUarpaMm, coJiepKallux CTaTUCTUYECKUE TaHHbIE

23-26 [Toctpoenne rpadukoB JIMHEWHOH, KBaApaTUYHONM QYHKIMM u oOpaTHOMN
nponopruoHansHocTH. IlocTpoeHne rpadukoB (YHKIHMA C HCIOJIb30BaHUEM
IapaJUIEIIbHBIX IEPEHOCOB, CKATUN U PACTSHKEHUH BIOJIb KOOPJIUHATHBIX OCEH

27-28 [TpumeHenue rpagukoB QYHKIMHA 1JIs ONTMCAHUS UX CBOMCTB

29 [IpumeneHue cBoiicTBa MEPUOIUYHOCTH /ISl BBIYMCIICHUS 3HAYEHHUH BBIPa’KEHUS
U TIOCTPOEHUs TpauKoB (DYHKIMH, 33JaHHBIX HA HEKOTOPOM IPOMEXKYTKE

30-32 PaccrossHnme OT TOYKM [0 TMPSAMOM, pacCTOSHUE MEXAY NapalIeIbHbIMU
psIMBIMU. BeIUNCIIEHHE BBICOT TPEYTOJIbHMKA, NTapaJlIesIorpaMma, Tpaneuu

33-35 Pemennie TeKCTOBBIX 3a/lady Ha COCTABJIEHUE ypaBHEHUH (KBaJpaTHBIX, APOOHBIX
palMOHAIbHBIX)

36-39 Pemrenne TpuroHoMeTpu4ECKUX YpaBHEHH U HEPABEHCTB

4043 Boruncnenue npou3BOAHBIX AMEMEHTAPHBIX U CIOXKHBIX QYHKIMH (MX 3HAYEHUI
B JIAHHOM TOYKE)

44-45 Pemrenne nMHENHBIX HEPABEHCTB, HEPABEHCTB BTOPOW CTENIEHW W CHCTEM
HEPABEHCTB

4648 Pemennie HepaBeHCTB METOAOM HMHTEPBANOB (LENbIX (BBIIIE BTOPOIl CTEMEHH),
JIPOOHBIX pallMOHAJILHBIX HEPABEHCTB)

49-51 CocraBiieHne ypaBHEHHUSI KacaTelbHOW, NMPOBEAEHHOM K rpaduky (QyHKuIMM B
TOYKE C MOaHHOM abcruccoil. Brlumcienme aOcIucchl X, IO JAHHBEIM O
kacatenbHOW. [lonck 3HadeHWsT mMPOM3BOMHOM 1O rpaduky GYHKIHH U
M300paKeHHOW KacaTenbHON

52-53 Pemenne ¢u3nyeckux 3amad Ha HAXOXJIEHHWE CKOPOCTH WM YCKOPCHHS
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JBHKCHUS

54-55 Hcnonp30BaHne COOTHOLIEHUI MEXIY KOOpAUHATAMU CUMMETPUUYHBIX TOYEK Ha
TUIOCKOCTH

5658 3a/ia4i Ha BEKTOPHI Ha IJIOCKOCTU

59-65 HccnenoBanmne Gynkuumii ¢ nomonibio npousBoaHou. [loctpoenue ux rpadukos

6668 Pemenue 3a1a4 ¢ 3KOHOMUYECKUM COJIEP’)KaHUEM (B TOM YHCIIE M HA MPOLIEHTHI).
Pemienue 3a1a4 Ha CMECH M CILIaBbI

3. MeToauka opraHu3auvu y4e0OHOM 1eATeJIbHOCTH

BaxHo 00paTuTh BHUMaHHE HA TO, YTO HauMeHee 3(PPEKTUBHBIM CIIOCOOOM MOATOTOBKU
SBIISICTCS MIPOPELIMBaHNE THITOBBIX BapuaHToB EI'D. CrenyeT BecTu cuCTEeMaTHYeCKOe OCBOCHHE
U MOBTOPEHUE IIKOJIBHOIO Kypca B COOTBETCTBUU C paboueil mporpaMMmoi, cOCTaBI€HHOH Ha
OCHOBE TIPUBEICHHOW BHIIIE. PeleHne MONHBIX THUIOBBIX BAPHAHTOB CIIEAYET NPOBOAWUTH HE
yaiie 0JHOro pasza B Mecsll. YacTb BpeMEHHU ClIeyeT HOCBATUTH BHIMOJIHEHUIO UHIUBHUYaIbHO
NOJOOPaHHBIX TPEHUHTOB IO TEMaM, KOTOpBIC BBI3BIBAIOT 3aTPYAHEHHUE Y KOHKPETHBIX
oOyJaronuxcs.

st oOy4aronuxcst co ciaboi MaTreMaTHuecKol MOATOTOBKOM MPU OTOOpPE M3y4aeMoro
MaTtepuaja HYXHO 0co0oe BHHUMaHHE YAEIUTb paboTe C TEKCTOM U  (OpMHUPOBAHUIO
BBIYUCIUTENBHBIX YMeHUH. [Ipn u3ydeHnn Texymiero yaeOHOTO MaTepualia HaJo UCIOIb30BaTh
Ha0OpBI 3aJJaHUN U3 OTKPBITBIX OAHKOB, MOCOOUMN ISl MOJTOTOBKH K 3K3aMEHY, MONAJaloIluX B
CIMCOK 3aJaHuil, 00ECHeunBalOIUX IPOXOXKACHUE aTTECTAllMOHHOro pydexa. DTo 3anaHus
0a30Boro ypoBHs: Ha uTteHue rpadukoB (3amanue 11); comocraBneHue Benu4uH (3amaHue 9);
OBITOBBIE pacyeThl (3aanue 6); padora ¢ popmynoi (3aganue 4); Ha ureHue rpaduxka QyHKIUN
U rpaduka npou3BoAHON GyHKUMHU (3agaHue 14); BBIUMCIUTENbHBIE NpUMEpH! (3aganus 1, 2);
npocTeiiiias 3ajadya Ha JOJNM, HPOLEHTH (3agaHue 3); BBIUMCIMTENbHAs TEKCTOBas 3ajada
(3amanme 12); KBaJgpaTHbIE, palMOHAJIbHBIE, HWpPpaAlMOHAIbHbBIE, TPUTOHOMETPUUYECKHE,
MoKa3aTelbHbIe, JIorapupMUUecKie YpaBHEHUS (3a1aHue 7); JI0)KHBIE M UICTUHHBIE YTBEPKICHUS
(3amanus 18); mpocreiiimas reomerpuyeckas 3a1ada (3agaHue 8); Ha BBHIUMCIEHUE BEPOSITHOCTU
coObITus (3ananue 10). [lo ntToram BhIMOTHEHUS 3aJaHUI €IMHOTO FOCYIapCTBEHHOIO 3K3aMeHa
npopWIBHOTO YPOBHS — 3TO 33JaHUA: BBIYUCIUTENIbHAs TEKCTOBas 3ajgada (3agaHue 1); Ha
YyTeHHEe TpapuKOB U JTuarpaMm (3ajgaHue 2); HarjisAHas TeoMeTpus (3ajaHue 3); Ha BbIUMCIICHHE
BEPOSTHOCTH  COOBITHS  (3amaHue 4); Ha pelIeHue KBaJpaTHOrO, palMOHAIBHOTO,
UPPALMOHATIBHOTO,  IMOKa3aTeIbHOTO,  JOrapuMHUUECKOro  ypaBHEHUW  (3amanue  5);
reoMeTpuyueckas 3ajgada (3afgaHue 6); ureHue rpaduka (yHKUMHM U rpaduKka MPOU3BOIHOM
GbyHKIIMH, UccieoBaHne (YHKIMH C TIOMOIIBIO0 IPOU3BOIHOMN (3a7aHue 7); CTepeoMeTpruiecKas
3ajada (3agaHue §8); mMpUMEHEHHEe MaTeMaTHYeCKUX METOJOB JJIS PEUICHUs COJIepKaTeIbHbBIX
3a/1a4y U3 pa3IuyHbIX obsacTelt Hayku (3amanue 10).

[Tpu pemeHnn KaxI0ro 3aJaHus BaXKHO MPOWUTH BCE ATAIIBL:

a) BHUMATEJIHHO MPOYUTATH YCIOBUE, BBIICIUTH B TEKCTE KIIFOUEBBIE MOMEHTHI;

0) BBIITOJHUTH BBIUMCIICHUS (PAcCyKICHHUS), OOBIYHO HYXKHO C/IeaTh OJIMH-][BA I11ara;

B) 3a()MKCUPOBATH MOTYICHHBIH OTBET;

I') IPOBEPUTH MPABHJIBHOCTh OTBETA, PEIIMB OOPAaTHYIO 3ajady, WM TMOACTaBUB KOPHU
B YypaBHECHHE, WA OIICHWB TIOJYYEHHBIH OTBET NPUKUIKOW OXHIAEMOTO pPEe3yibTaTa, a IpH
PELICHUH 33]]aul IPOBEPUTH PEATUCTUYHOCTD MOJTYYEHHOTO OTBETA;

1) IPOYNTATh €Ile pa3 BOMPOC B 3aJaHUM M yOEIUTHCS, YTO OTBET MOJIYYEH HMEHHO

Ha HEro.

Ilocne mnpoxokiaeHHs BceX HTAllOB PEUICHUs 3aJaHus y OO0ydYarouerocs J0JKHO

copMHpOoBaTHCS BHYTpeHHee yoexxieHue: «51 caenan 3agaHue BepHo!»

ITocne nmomydeHus: ynoBJIE€TBOPUTEIbHBIX PE3yJIbTaTOB PELICHHS 3a4aHUM 110 OTAEIbHBIM
JUHUAAM (TeMaM) MOXHO (OPMHPOBATh BAapHAHTHI, COCTOALIME W3 HECKOJBKHX 3aaHUN IO
pa3HBIM JIUHUAM. BpeMs BbINOIHEHUS BapyuaHTa JOJHKHO orpaHnuuBaTthes 10—15 MunyTtamu.
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[Ipu pemieHun 3agaHuil HY>KHO TOJIb30BAaThCA CIPABOYHBIMU MaTepuaiaMu, KOTOpbIE
BBIJIAIOTCSL B KOMILJIEKTE C BAPUAHTOM KOHTPOJIBHBIX M3MEPHUTEIbHBIX MAaTEpUAIOB HA SK3aMEHE
(onn  omyOnMKOBaHBI B COCTaBeé  JEMOHCTpaluoHHoro  Bapumanta KUM  EID:
https://fipi.ru/ege/demoversii-specifikacii-kodifikatory#!/tab/151883967-2).

PaccmMoTpuM mpumepbl cocTaBlieHUsT MOAOOPOK 3aJaHWii MO TeMmaMm, Ha KOTOpBIC
HE0OX0aMMO 00paTUTh 0c000E BHUMAHKE TPH MOATOTOBKE K IK3aMEeHY 0a30BOT0 YPOBHSI.

Oco0oe BHIMaHHE HY>KHO YACITUThH BEIYUCIUTEIBHBIM ITPUMEPaM.

3aganue 1.
1. Halinure 3Hauenue Boipaxkenus 4,1-7,7+0,86.

2. Haiinute 3Havenne Bopaxenus (6,8—2,3)-22.

3. Haiinure 3Hauenue Boipaxkenus 2,7+1,32:1,2.

4. Hatinute 3HaY€HNUE BRIPAKECHUS L
. P 5,4-7.8
5. Haiinure 3HaueHue BeipaxeHus 2,4 : (1i — 2) .
’ 14 10
6. Haiinute 3Ha4YeHHME BBIpAKCHUS 4% +12 + 3% .

7. Halinute 3HaYEHUE BBIPAKECHUS 1% -0,5- (— %) .

. 14
8. HalimuTe 3HaUYeHHE BBIPQKCHHUS — : 7 -0,5.

15°3
. 5 3
9. Haiinute 3HaueHue BeIpaXkeHU | = — =

T

2
ETh
. 1 3
10. Haiinure 3HaueHNE BBIPAKEHUS E_ZZ -26.
Pexomenoayuu. Hyxno dopmupoBaTh HaOOpbl 3ajady Ha Bce JEHCTBHSA: CIOXXEHHE,

BbIYUTAHUEC, YMHOXKCHU, JCJICHUEC — C JCCATUYHBIMU U OOBIKHOBEHHBIMU I[pO6$IMI/I.

3amanmue 2.

1. Haitnure 3HaueHue BoIpaxeHus 4 - 2443.23%.

2. Haitnure 3HaueHune BeIpaxeHus 57-10—2, 2.10%.
43

4%.47"

3—10.35

3. Haiinurte 3HaueHUE BBIPAKEHUS

4. Haitnute 3HaYeHUE BbIPAKEHUS

5. Haiinute 3HaueHue BbIpaKEHUS

6 277

2%
27

6. Haiinute 3HaueHue BeIpakeHUs 2

'
24
0,8-10""

4.10>
9. Halinute 3HaueHUE BBIPAKEHUS 9,5 107 +6,7-103.

7. Halinure 3HaYeHNE BBIPAKECHUS

8. Haiiqure 3HaueHNE BBIPAKECHUS
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https://fipi.ru/ege/demoversii-specifikacii-kodifikatory#!/tab/151883967-2

. 1 -1 2
10. Haiigute 3Hauenue Boipaxkenust 6-10° +5-10  +3-107.

Pexomenoayuu. Hyxno dhopMupoBath HaOOpHI 3a/7a4 Ha BCE JCUCTBHUS CO CTCTIICHSIMH
C OJIHMM WJIY JIByMSI OCHOBaHUSIMH.

3aganue 3.
1. Ha moct mpezacenatens HIKOJIBHOTO COBETa MpETEHAOBAIM JBa KaHAunata. B romocoBanuu
npuHsuIM yyactue 99 uenosek. ['onoca Mexay KaHAMZAaTaMU PACIPEAETWINCH B OTHOLIEHUU
2:7 . CKOJIBKO TOJIOCOB MOTYYHII TOOCTUTEINH?
2. lng mpurotoBieHus (apiia B3sUIM TOBSJIMHY U CBUHUHY B OTHOIICHUU 1:3 COOTBETCTBEHHO.
Kakoii nporeHT B (apiie coctaBisieT CBUHHHA?
3. Llena Ha snekTpuyeckuil yaiiHuK Obuia moBbllIeHa Ha 15% wu coctaBuna 3450 pyOneil.
CKoJbKO pyOJIeii CTOWIT YaitHUK J0 TOBBIIICHUS [[EHBI?
4. ®yroonka crouna 800 pyoseit. Ilocme cHKeHUS 1EHBI OHA cTayia cTouTh 680 pyoOeit. Ha
CKOJIBKO IIPOLIEHTOB ObliIa CHUYKEHA IieHa (QyTOOoIKNn?
5. Exemecsunas 1uiara 3a tenedoHn cocrapiusietT 250 py6Oueii B mecsl. B cienyromiem roay oHa
yBenuuutcsi Ha 4%. Ckoibko pyOineil OyfeT COCTaBIATh eXeMecsuHas Iuiata 3a TeiaedoH B
clenyrleM roay?

Pexomenoayuu. Hyxxuo ¢opmupoBath HaOOpHI 3a7a4 Ha YacTH M BCE THUIIBI 3a/lay Ha
MPOLICHTHI.

3ananmue 4.

1. CpenHee KBagpaTUIHOE TPEX YUCEN: @, b W ¢ — BBIUUCIACTCS 10 popmyIie
a’+b°+c’ .
— s Haiinute cpennee kBagpatuyHoe ymucen 8, 9 u 2.

2

Ut

2. PaboTta mocCTOSSHHOrO TOKa (B JKOYJIAX) BbIUMCISAETCS 1O (GopMmylie A:T’ rne U —

HanpsbkeHue (B BonbTax), R — compoTuBieHue (B oMax), ¢ — Bpems (B cekyHnax). [lonb3yschk
aTOM (hopMmyIoi, Haiiiute A (B mxoymsx), ecm t=8 ¢, U=6 Bu R=2 Owm.

3. Ilnomaap TpeyroibHUKA CO CTOPOHaMU a, b, ¢ MOXHO Haltu no Qopmyne I'epona:

S = \jp(p —a)(p-b)(p—c), tne p= %lm. Halimure miomans TPEYrodbHUKA, €CIIH

JUIMHBI €70 CTOPOH paBHbI 4, 13, 15.
4. Tlnomane TOBEPXHOCTH TPSAMOYTrOJFHOTO Tapajulenenunena ¢ pebpamu a, b u ¢

Berupcisiercss 10 Qopmyne S =2(ab+ac+bc). Haiimure momans  MOBEPXHOCTH
MIPSIMOYTOJIBHOTO Mapasuienenuresna ¢ peopamu 3, 4 u 6.

1, .
5. Tlnomaas TpeyroibHHKA BbUKCHSETCS MO (opmyrne S =§bcsma, rne b u ¢ — naBe
CTOPOHBI TPEYrOJIbHHUKA, a 0 — yroid Mexnay HuMmu. Ilomp3ysch 3Toil (opmynoii, Halgute
: 1
momanas S, ecomm b=18, c=16 u sma=§.

Pexomenoayuu. Tlpn dopmupoBanuu Habopa 3amad HYKHO HCIOJIB30BaTh (POPMYIIBI
TEKyIIero MaTepuana.

3aganue 6.

1. Jlerom kumorpamm kinyOHuku crout 80 pyOmei. Mama kynmwia 1 kr 500 r xiyOHUKH.
CxoubKo pybJiel cjaun OHa JoJDKHA Obl1a oyauTh ¢ S00 pyomeit?

2. IaBen MBaHOBHY KynHJl aMEpUKAHCKUH aBTOMOOWIb, CHHIOMETP KOTOPOTO IOKA3bIBAET
CKOpOCTh B MWJIAX B 4ac. KakoBa ckopocTh aBTOMOOMJIS B KMJIOMETpPax B 4yac, €CIU CHUAOMETP
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nokaseiBaeT 59 muip B yac? Cumraiite, yto ogHa Muis paBHa 1609 m. OTBEeT OKpyriaurte A0
LEJIOT0 YHCIa.
3. Ha Oenzokononke oauH jyutp OensuHa crout 40 py0. Bomurens 3amun B 6ak 30 muTpos
OcH3MHA W B35 OyTBUIKY BoAbl 3a 68 pyOnedi. Ckoiapko pyOned clradyd OH IOJy4YUT
¢ 1500 pybneit?
4. Ha cuere MammHoro MoomipHOro TeiedoHa Obuto 53 pyOis, a mocie pasroBopa ¢ JleHou
ocraioch 8 pyOrei. M3BecTHO, YTO pasroBOp JUIMJIICS IEJIO€ YMCIO MUHYT, a OJHA MHUHYTa
pasroBopa ctouT 2 pyo:s 50 koreek. CKOJIbKO MUHYT JIJTHIICS pa3roBop ¢ JIeHo#?
5. B mIKozne ecTh LIECTUMECTHBIE TypUCTUUYECKHE ManaTku. Kakoe HauMeHblee KOJINYECTBO
MAJIaTOK HYXKHO B35Th B IIOXO/I, B KOTOPOM y4yacTByeT 15 yenoBek?

Pexomenoayuu. Tlpu dopmupoBanun Habopa 3aqad OJHO-IABYXIIATOBBIC 3a/Jaydl Ha
CTOUMOCTb, OKPYTJIEHHE J0 IEJIOT0 C HEOCTaTKOM, OKPYTJICHHE JI0 LIEJI0r0 C U30BITKOM.

3ananme 7.
1. Haiimute kopenb ypaBHeHus: 2+9x=4x+3.

2
2. Pemure ypaBuenne x~ —7x—18=0. Ecnu ypaBHeHue umeer 60jee OJJHOTO KOPHsSI, B OTBETE
YKaXHUTE OONBIINI U3 HUX.

3. Haiinure kKopeHb ypaBHEHUS J14-5x =3.
4. Haiifute KOpeHb ypaBHEHUSA 5 =25,
5. Haiinure kopens ypaBHeHus log, (2x—5) =2.

Pexomenoayuu. [Ipu dbopmupoBanun  Habopa  JMHCHHBIX, KBaIPaTHBIX,
UPpaIMOHATIBHBIX, TOKA3aTEeIBHBIX, JIOTapU(DMUUYESCKUX YPAaBHCHUHN JKEJIATEILHO HE YCIIOXKHSATH
YpaBHCHHS.

3aganue 8.

1. Ha miane yka3aHo, 4YTO NPSMOYTOJIbHash KOMHATa UMEET IUIOIIA/Ib

16,3 xB. M. TouHbIE N3MEpPEHHUS TTOKA3AJIM, YTO IIMPUHA KOMHATHI paBHA

32m, a mmHa — 5 M. Ha CKOJIBKO KBaJpaTHBIX METPOB IUIOMIAIh 32 M
KOMHATBI OTJIMYAETCS OT IUIONIA/IA, YKA3aHHOW Ha Ij1aHe?

2. Jlaynbplii ydacTOK MMeeT (opMy MPSMOYTOJbHHKA CO CTOPOHAMH 30wm
22 metpa u 30 MeTpoB. XO03sIMH IUIAHUPYET OOHECTH ero 3a0opoM
pa3feNnuTh TaKUM ke 3a00pOoM Ha JIB€ YacTH, OJIHA M3 KOTOPHIX UMEeT
dbopmy kBaapara. Haliqure cymMmmapHyro IIuHy 3a00pa B MeTpax.

22 M

3. Maunblii yuacTok MMeeT (opMy MPSMOYTOJbHUKA, CTOPOHBI KOTOPOTO 0 M

paBHbl 40 M 1 50 m. J[oM, pacnoJIOXKEHHBIM Ha y4acTKe, UMEET Ha IUIaHe
dbopMy kBazpata co ctopoHoit 9 M. HaiimuTe muiomnans ocraBIieiics 4actu Sm
y4acTKa, He 3aHATol JoMoM. OTBET JaiiTe B KBaApaTHBIX METPaX. 4Om 9 MI:I

Pexomenoayuu. PHUCYHOK B TEOMETpHUYECKOW 3aJaue HYXHO BOCIPHHUMATh Kak
n300pakeHre B3aWMHOTO DPACHOJIOXKEHUS DJIEMEHTOB, HO HENb3sl OTHOCHTHCA K HEMY KaK K
YyepTexy, riae coOnoAeHbl Bce pa3mepsl. [Ipu moaroToBke K 3K3aMeHy MOKHO HapHCOBAaTh CBOU
PUCYHOK, OTMETHB BCE U3BECTHBIE 3JIEMEHTBI, U YK€ C UCIIOJIb30BAHUEM ITOI'O PUCYHKA pelllaTh
3aJa4y — HaXOJUTh IUIONIAb, CYMMY JUIMH, U TOJIbKO MIOTOM OTBEYATh HA BOIPOC 3a/1aHUS.
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3ananue 14.
1. Ha pucynke nzo0paxkeH rpaduk GyHKIMH y = f (x) Yucna a, b, ¢, d m e 3agar0T HA OCH

Ox wHTepBanbl. [lonp3ysich rpaduKoM, TOCTaBETE B COOTBETCTBHE KAXKIOMY HHTEPBALY
XapaKTePUCTUKY (DYHKIIUU.
Vi

\ ‘y=‘f(x‘)'

o[ Jle | lahe | x

N
SN~
|~

vf
MHTEPBAJIbI XAPAKTEPUCTUKU
A) (a;b) 1) 3nauenue GpyHKIMU OTPULATENBHO B KaXKI0M TOUKE
B) (b, C) HWHTCpBaIa. 5
2) 3navenue QYHKIUH MOJNOKHUTENBHO B KAXK/IO0M TOUKE
B) (e;:d) UHTEPBaJIA.
I) (de) 3) ®yHKuUUS BO3pACTAET HA HHTEPBAJIE.

4) ®yukuus yobIBacT Ha MHTEPBAJIE.

2. Ha pucynkax u3o0paxeHbl rpadpuku QyHknmid Buga y =kx+b. YCTaHOBUTE COOTBETCTBHC
MeXy rpapukaMu QyHKIUH U YTI0BBIMU KO3 GUIUEHTAMU MPSMBIX.

PA®UKU
A) Vi B) VA
/ 1 1
T o[ 1 [« o 1| 'x
I
b) YA I vA
< 1 ~
Q1| [x 0L 1
\ — |

YTI'JIOBBIE KOO®OUITNEHTDI

) 0.2
2) 5

3) -15
4) 0,6
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3. Ha pucynkax u3o0paxensl rpaguky GyHKIUN U KacaTelbHbIe, IPOBEACHHbBIC K HUM B TOUYKaxX
c abcuuccoi x,. YCTaHOBMTE COOTBETCTBHE MEXAy rpadukaMu (QYHKIMHA M 3HAYCHUSAMH

IPOM3BOIHON STHX (DYHKUMH B TOUKE X, .

'PAOUKU
A) i, B) Vi

3HAUYEHNS [TPOU3BOJHOM
D -0.2
2) 2,5
3) 1.5
4) 0,25

Pexomenoayusn. Paz0uth pelieHue 3a7aud Ha HAXOXJAEHHUE YIJIOBOro KoldgduiueHTta
KacaTeJIbHOM (3HAa4YeHHs NPOU3BOJHOM (YHKIMM B TOYKE) Ha JBa dTama: MEpBbIA 3Tam —
OIpeIeNIEHNE 3HaKa; BTOPOM ITall — ONpeAeICHUE MOAYIIS 3HAYEHUS IPOM3BOIHOM.

3aganue 13

1. Jlanbl faBe KpyXKKH IMUuIMHApU4Yeckoil ¢opmel. IlepBas kpyxka
B [IOJITOpA pa3a BBIIIE BTOPOM, a BTOpas BTPOE IIUPE IEPBOM.

Bo ckonbko pa3 00beM nepBoii Kpy»KKH MEHbIIe 00bemMa BTOPOii? D

2. B 6axk munmuHapuyeckoil (GopMbl, IUIOMAAh OCHOBAaHUS KOTOpPOrO paBHA
90 KBaJipaTHBIM CAHTUMETpaM, HAJIUTa >XUAKOCTh. UTOOBI HM3MEpPHUTH 00BEM
JIeTalli CII0KHOM (POpPMBI, €€ MOTHOCThIO MOTPYXkKAIOT B ATy KHUAKOCTh. Halinute
00BbeM JeTajIH, €CIIU MOCTIe €€ MOTPYKEHUsI YPOBEHb KHUJIKOCTH B OaKe MOIHSIICS
Ha 10 cm. OTBeT naiite B KyOMYECKUX CaHTUMETpax.

3. B 6ak, umeromuit popMy NpaBUIIbHOM YETHIPEXYTOIBHOM MpU3Mbl, HATUTO 10 11 ——
Boabl. [lociae TONHOTO MOTPYXEHUsT B BOAY JETaIM YpPOBEHb BOJBI B 0ake ‘.,
yBenuumics B 1,6 paza. Haiinure oObem meramu. OTBeT npaiite B KyOMueckux |«
CaHTHMeTpax, 3Has, 4To B ogHoM JuTpe 1000 kyOuuecKkux cCaHTUMETPOB. |
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Pexomenoayuu. Cnenyer oOpatuTh BHUMAaHHE Ha TO, YTO B TPEXMEPHOM IPOCTPAHCTBE
00BbEMbI BU3YaJIbHO CPAaBHUThH TPYAHEE, YEM IUIOIIAAM Ha IJIOCKOCTH. 3a/ayd HYXKHO pellaTh
C MCIIOJIb30BaHUEM (OPMYII (CIIpaBOYHBIE MATEPUATIBI).

His dopmupoBanus HAOOPOB 3amaHWil I TOATOTOBKM K AK3aMEHY NpO(HUILHOTO

YPOBHA MOKHO HCIIOJIB30BATb OTKpBITBIﬁ 0aHK BaﬂaHHﬁ, a TaKXKE 3aJaHusd TCKYHICro N3yUCHUA
aJII‘GGpBI M HavdaJl MATCMATHUYCCKOI'0 aHajin3da U rCOMCTPHUHU.
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Jluteparypa:

[Ipy moaroroBke K SK3aMEHYy PEKOMEHIYETCS H3yYUTh CICAYIOIIHE MaTepHAIbI,
omyonukoBaHHble Ha opuiansHoM caiite ®IBHY « DU »: <www.fipi.ru>.

JIeMOHCTpallMOHHBIA BapHaHT KOHTPOJIbHBIX H3MEPUTENIbHBIX MaTEpHUajOB €IUHOTO
rocyaapcTBeHHOro 3x3amena 2021 rosna nmo matemaTtuke. bazoBblil ypoBeHb.

JIeMOHCTpallMOHHBIA BapHaHT KOHTPOJIBHBIX H3MEPUTENIbHBIX MaTEpHUajOB €IUHOTO
rocyaapcTBeHHOTo 3k3amena 2021 roga nmo maremaruke. [IpoduibHbINi ypOBEHb.

Crneundukanuss KOHTPOJIBHBIX HM3MEPUTENBHBIX MAaTE€pPHAOB JUIsl  IPOBEICHUS
B 2021 roay enMHOro rocyAapCTBEHHOT0 3K3aMeHa 1o MareMaruke. ba3oBwiil ypoBeHb.

Crneundukanuss KOHTPOJIBHBIX HM3MEPUTENBHBIX MAaTEepPHAOB JUIsl  IPOBEICHUS
B 2021 roxy eAMHOTO rocyIapCTBEHHOIO K3aMeHa 1o MaTeMaTtuke. [IpoduinbHbIi ypOBEHb.

Komudukarop TpeOoBaHMII K YpOBHIO MOJATOTOBKM BBIMTYCKHMKOB OOpa30BaTeIbHBIX
OpraHu3aIyil Jis TPOBEACHUS €AMHOTO TOCYJaPCTBEHHOIO SK3aMEHa 110 MaTeMaTHKeE.

Koaudukarop s1eMeHTOB coepikaHus M0 MaTEMATHKE JJI1 COCTaBJICHUS KOHTPOJIbHBIX
M3MEPUTEIIbHBIX MAaTEPUAIIOB JJI MPOBEACHUS €UHOTO TOCYIapCTBEHHOT'O 9K3aMEHA.

MeTtoauyeckie peKOMEHIAIUU ISl yYUTelel, MOATrOTOBICHHBIE Ha OCHOBE aHallM3a
TUMUYHBIX OMHKOOK y4yacTHUKOB EI'D 2019 roma (M mpeamiecTByIOIIME) MO MaTeMaTHKE
(MOXHO BOCIIOJIb30BaThCS aHAIOTUYHBIMU MaTepuaiamMu 0oJiee paHHUX JIET).

Meroandeckue peKOMEHJAlMKM OO0ydYalomUMCs 10 OpraHU3alUu WHIAUBUIYaTbHON
noarotoBku kK EI'D 2020 roga no maremaruke. ba3oBblil ypOBEHb.

Meroandeckue peKOMEHJAlMKM OO0y4YalomMUMCs 10 OpraHU3alUi WHIUBUIYATbHOU
noarotoBku Kk EI'D 2020 roxa nmo marematuke. [IpodunbHbiid ypoBeHb.

BuneokoncynbTanuu no noarotoske k EI'D oT pykoBoauTeneil U WieHOB KOMUCCUH 1O
pazpadotke KM EI'D, skcnepToB pernoHalbHBIX MPEIMETHBIX KOMHCCHM, MpernoaBarenei
IIKOJI.

[Ipu moaroroBke K »9Kk3aMeHy uisi (OPMHUPOBAHHUS HAaOOPOB 3aJaHUl  HYXHO
UCIIONB30BaTh 3a7aud M3 OTKPBITHIX OaHkoB 3amanuii EI'D mo wmarematuke 06a3oBoro u
npo(UIBLHOTO YPOBHEH, pa3MelIeHHbIX Ha opuinanbHoM caiite PTBHY «OUIIN».

[Tone3Ho ucnonb30BaTh AUCTAHIIMOHHBIE CEPBUCHI U YUeOHBIE TTOCOOHUS.

e Ha nopraie MOCKOBCKOM 3JI€KTPOHHOW IIKOJBI B pazaene «Mou TOCTHKEHUSD €CTh
O01OIMOTEKa BApUAHTOB ISl CAMOIPOBEPKH, YPOKH ITOBTOPEHUS MaTepHUaa.

e Ha noprane Poccuiickoi 3JIEKTPOHHOM LIKOJBI B pazaene «Mou JOCTUKEHUSN» €CTh
OnbIMoTeKa BapUAHTOB ISl CAMOTIPOBEPKH.

e Temarnueckue mTOAOOPKM W TPEHUPOBOUHBIE BapHWAHTHI, BUIEOypoku lleHTpa
MEJaroru4eckoro MacTepcTBa ropoia MockBsl.

e [locoOusi ¢ TUMOBBIMH BapuaHTaMH [UIsi MOATOTOBKHM K EI'D 6a3oBoro ypoBHsS
(mporrenmue HaydHO-MeToauuecKyto oieHKy B ®I'BHY «DUIIN»).
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